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1. IlepeuyeHb MUIAHHUPYEMBIX Pe3y/abTATOB 00y4eHHsI N0 JUCHHUILIMHE (MOY.T10),

COOTHECCHHBLIX C INIAHUPYEMBIMH pE3yJdbTaTaMU 0CBOCHUS MPOTPaMMbI

1.1. [Hucturmumua b1.B.03 «TexHonoruss paboTel ¢ OONBIIMMHU JAHHBIMUY» O0ECIICUHBACT
OBJIQJICHUE CIICIYFOIIUMHU KOMIIETCHIIUSIMHU:

Kon Haumenosanue Kon HaumenoBanue >Tamna
KOMIIETEHIUN KOMIIETEHIIUN Jrama OCBOEHHS KOMIIETEHIAN
OCBOCHMUS
KOMIIETEHITHN

[1Kc-5 Cnoocoben ucrone3oBars | [1Kc-5.1 CnocobeH olleHUBaTh
COBpeMEHHbIC WH(OPMAIMOHHBIC BIIMSIHHE TEXHOJIOTHH
TEXHOJIOTHM ¥  TPOrpaMMHBIC OONBIINX JaHHBIX Ha
cpeiacTBa JUIS pereHus pe3yNIbTaThl PeIICHUN
MPUKIIATHBIX (buHaHCOBO- HCCIIEN0BATENLCKUX U
SKOHOMMYECKHUX 3a7ad. MIPAKTUYECKHX 3a]a4.

1.2. B pesynbTaTe OCBOSHHS JUCHUIUIMHBI Y CTYJICHTOB JIOJKHBI OBITH C(OPMHUPOBAHBI:

OT®/TD Kon sTana
(mpu HAIMYUH OCBOEHHUS PesyabraTel 00yuenus
npodcranaapra) KOMIIETEeHU MU
Hcnonb3oBaHue TPyIOBBIX Ha ypoBHe 3HaHus:
. . | IKc-5.1 3naer:
byHkUMit U1 gaHHOU N
1. ApXUTeKTypy, yCTpOHCTBO U (YHKIIMOHUPOBAHUE
npodecCHOHANTEHON BBIYUCITUTEIILHBIX CHCTEM;
2. HNudpactpykr UH()OPMALMOHHBIX
KOMIIETEHIINH, U(bp PYKIYPY bopman
TEXHOJIOTUH;
YCTaHOBJIEHHOM 3. IlporpammHBIe cpeincTBa IO aBTOMAaTH3aLUU
po¢ecCHOHANBHON AEATEILHOCTH.
CaMOCTOSITETBHO, HE

Ha ypoBHe ymenus:

MPELYCMOTPEHO. Ymeer:

1. TlpuMeHsATh TpU pElICHHH TNPHUKIAJHBIX 3aj]ad
OCHOBHBIE ~ METOJBI, CIOCOOBI M  CpeAcTBa
MIOJTy4EHuS, XpaHeHUus u npenoopadboTku
nH(popManuK; aHATN3UPOBATH OOJIBIINE JaHHBIE.

Ha ypoBHe HaBBIKOB:

Buaageer HaBBIKAMM:

1. Mcnonp30BaHus COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHHA U NPOTPAMMHBIX CPEICTB ISl PELLICHHUS
MIPUKJIATHBIX (PMHAHCOBO-2KOHOMHYECKHUX 3a]1a4.

2. O0beM M MeCTO TMCHHIJIMHBI (MoayJs) B cTpykType OIT BO

0O0neM QUCHUILINHBI




Hucuummuaa b1.B.03 «TexHonoruss paboThl ¢ OONBIIMMU JaHHBIMI» COCTaBISIET 3
3a4eTHBIX eAUHUIL, T.¢. 108 akageMruYeCcKuX 4acoB.

JIsl CTYIGHTOB OYHOW M OYHO-320YHOM (OpMBI OOy4YEHHS Ha KOHTAKTHYIO paboTy C
MpernoiaBaTesieM BbIICICHO 24 yaca, U3 HHUX 8 4YacoB JIGKIMKA M 14 9acoB MpaKTHUYECKHX
3aHATUH, B TOM 4YHCIEe 2 Yaca Ha KOHCYJIbTAllMIO MO IPOMEXKYTOUHOW aTTeCTallMu; Ha
CaMOCTOSITENILHYIO paboTy oOyuaromuxcs BbiienaeHo 48 gacoB. [[ist cTyaeHTOB 3a04HON (hopMbI
00yJyeHHs1 Ha KOHTaKTHYIO pabOTy C IperojaBareiieM BbIAeIeHO 12 yacoB, W3 HUX 4 4yaca
JEKIWA W 8 YacoB MPaKTHYECKUX B3aHATHH, HAa CaMOCTOSTEIBHYIO padboTy 0O0y4aromuxcs
BeIeacHO 90 yacos.

Mecto aucunmimnsl B ctpykrype OII BO

Hucuunnuna b1.B.03 «TexHomorust paboTsl ¢ OOJBIIMMU JaHHBIMUY» H3ydaeTcs Ha 1
Kypce, BO 2 ceMecTpe CTyACHTaMHh OYHOM U OYHO-3204HOU (HOpMBI OOY4YEHHS; CTYACHTaMHU
3204HOM (hopMbI 00yUEHHSI H3ydaeTcs Ha 2 Kypce.

Huctummmaa b1.B.03 «TexHomorust paboThl ¢ OOIBIIMMH JTAHHBIMIY PEaTU3yeTCs MOCIe
W3YYEHHUS TUCIUILIMH OakalaBpuaTta.

d)opMa HpOMG)KyTO‘IHOﬁ aTTeCTanr B COOTBCTCTBHUH C y‘le6HBIM IIJTaHOM — 3K3aMCH.



3. Copaep:xxaHue U CTPYKTYPa AUCUHUILIUHBI

Ounasn hopma odyuenusn

Nen/m | HaumeHoBaHue O0beM JMCHHUILIIMHBI , Yac. dopma
TeM (pa3aesioB) Bcer | KonraktHas paGora CP | Tekymero
0 o0yyaromuxcs ¢ KOHTPOJIS
npenojaBarejemM yCIEeBAEMOCTH
10 BUAaM y4eOHBIX 5
3aHATHI MPOMEKYTOYHO
J JIP | I3 | KCP i
aTTecTalMu* **
Tema 1 | O6paboTka, 16 2 2 12 1P
arperauus u
BU3YaJTU3aIs
JTAHHBIX
Tema 2 | Ananuz 18 2 4 12 1P
n300paKeHUI
Tema 3 | Meroabl 18 2 4 12 1P
MAaIIMHHOTO
o0OyueHus
Tema 4 | Texnomoruu 18 2 4 12 1P
XpaHEHUs U
00paboTKu
OOJIBIINX JTAHHBIX
Kouncynpramnus Ha 2
IPOMEKYTOUHYIO aTTECTALUIO
[TpomexyTouHas aTTecTanus 36
Bcero nmo kypcey: 108 8 14 48 IK3.
Ouno-3aounasn gpopma odyuenusn
Nen/m | HammeHoBaHue O0beM TMCUMILUIMHBI , YaC. ®opma
TeM (pa3aeJioB) Bcer | KonTrakTtHas padorta CP | Texkyiuero
0 o0yyaromuxcs ¢ KOHTPOJIS
npenojaBarejemM yCIeBaeMocTH
10 BHAAM y4eOHBbIX 5
3aHATHH MPOMEKYTOYHO
JI JIP | I3 | KCP i
aTrecTaluu™**
Tema 1 | O6pabotka, 16 2 2 12 1P
arperarys u
BU3YaIH3aIus
JTAHHBIX
Tema 2 | Ananuz 18 2 4 12 1P
M300pakKeHUI
Tema 3 | Metoasl 18 2 4 12 1P
MaIIMHHOTO
oOyueHus
Tema 4 | Texnonoruu 18 2 4 12 1P
XpaHeHUs U
00paboTKHn




| GOJTBLINX JAHHBIX

Koncynbramnus Ha 2
IPOMEXYTOUHYIO aTTECTAIINIO
ITpomexyTodHas aTTecTarus 36
Bcero nmo kypcy: 108 14 48 OK3.




3aounan hopma odyuenusn

Ne ni/m HaumenoBanue tem | O0beM JUCHMILUIMHBI , YaC. ®opma
(pa3nesioB) Bcero | KonrakrHasi padora CP | Texkywero
o0y4Jaromuxcs ¢ KOHTPOJISI
npenoaaBaTe/ieM ycneBaeMocTH
M0 BUJIaM Y4eOHBIX MPOMEKyTOUHOM
3aHATHH aTrecrauuu™**
J JP | II3 | KCP
Temal | ObpaboTka, 24 1 1 22 1p
arperauus u
BU3yaJIU3alUs
JIAHHBIX
Tema2 | Ananus 26 1 3 22 rp
M300paXeHUIA
Tema 3 | MeToasl 24 1 1 22 Vi
MAaIIuHHOTO
o0yJeHus
Tema4 | TexHomoruu 28 1 3 24 1ip
XpaHeHus U
o0paboTku
OOJIBIITUX JTAHHBIX
IIpoMexyToUHAsT aTTECTAITUs 6
Bcero no kypcey: 108 4 8 90 Ix3.
Ilpumeyanue:

** —hopmbl mekywe2o KOoHmpoas ycnesaemocmu: npakmuyeckas paboma (I1P).
*** - hopmbl npomescymouno ammecmayuu: xzamen (9x3.).

ConepxaHue IMCUMILTHHBI
Tema 1. O6pabdoTka, arperanusi ¥ BU3yajJau3anus JaHHbIX
[Ipouiecc MHTEIIEKTYyaIbHOTO aHaIu3a AaHHBIX. OCHOBHBIE ONPEIEICHUS U TEPMUHBI, TOAXObI
B MAIIMHHOM OOy4YeHUHu. Poiab MammHHOTO OOy4YeHHsS B COBPEMEHHBIX MPUKIAJHBIX 3a/ladax.
OcHoBHbI€ 3Talbl pabOThl aHAJIIMTUKA C METOAAMM MalIMHHOTrO oOyuyeHus. Data-driven nmoaxon.
OcHOBBI pabOTHI C UHCTPYMEHTAIBHBIMU CPEACTBAMH MAIIUHHOTO O0YYEHHUSI.
W3Bneyenne nanHbpix. OCHOBHBIE 3a7]a4d U3BJICUSHHS TaHHBIX. PaboTa co CTpYKTypHUpOBaHHBIMU
daitnamu, noakmoyeHue K pensiuonusiM bJl, Hanmrcanue SQL-3ampocos.
Tpanchopmanusa nanspix. OOoramieHue AaHHbIX. OUMCTKA, BOCCTAHOBJIEHHE MPOMYIIEHHBIX
3HaueHuii, oOpaboTka anomanuii. KomupoBanume m OunnHmHT. [lOHATHE KayecTBa MaHHBIX W
METO/IbI €r0 IPOBEPKH.
Busyanuzanus nansHeix. Pabota ¢ mpocThimMu Bu3yanm3anusMu. CTOJIOWMKOBBIE TUarpambl,

KPYT'OBBIC IUAarpaMMbl, JUarpaMmMbl PaCCCAHNA, TCIIJIOBBIC KAPTHI, <SIIIUK C YyCaMU)).

Tema 2. Anasm3 u3o0paxeHui



Metoapl  ynydmieHUs KoHTpacTta u3oOpaxkeHuil. [loHsTne 1MQpoBOro H300pakeHUs.
[TpocTpaHcTBEHHOE U SPKOCTHOE pazpelieHrne n3oopaxenus. CTaTUCTUYECKUE XapaKTEPUCTUKU
nzoOpaxkenus. IloHATMs  nMHAmMMyeckoro  Auana3oHa W KOHTpacTa  M300pa)KeHHus.
KonnyectBeHHble Mepbl KOHTpacTa. JIokanpHbIN KOHTpacT. I'ucrorpamma sipkoctu. OTHOLIEHHE
CHUTHAJI-IIyM. MeTOoAbl yIydIIeHHs KOHTpacTa H300paxeHui. MacmrabupoBaHue SPKOCTH.
BrlpaBHMBaHUE TUCTOrpaMMBI APKOCTEH. BeIpaBHUBaHUS SPKOCTH 110 3aJaHHOM T'MCTOTpaMMeE.
Mertonpl BblAENeHUsT M yiayduieHus rpanun. [lonstue rpaHuubl. ['pagueHT SApKOCTH.
Hcnonb3oBaHue JnMHEHHBIX (UIBTPOB A OLEHKM rpaaveHTta. Omnepaunus CBEpTKH.
['panuentneie oneparopsl. CriaxuBaHue M300pakeHUH. YIIydlIeHHE PE3KOCTH M300paKEeHHUS.
Hepeskoe mackupoBaHnue.

Mertonb! ycrpaHeHus mrymMoB. MicTouHHKH ITymMa Ha n300paskeHusIX. MeTo/ibl yCTpaHEeHus 1yMa.
VYcrpaHeHue uryma JidHeHHbIMM GuibTpaMu. @OUIBTP MPOCTOrO CKOJIB3SIIETO CPEIHEro.
CBoiicTBo cemapaOenbHOCTH JHHEHHOTO (GuinbTpa. buHommaneublii QuiusTp. Menuannas
¢unbTpanus. bunarepanbHplil puiabTp. Ynpasisemble GUIBTPHI.

Beinenenue u ananus o0beKTOB. 3a/1a41 BHICOKOYPOBHEBOTO aHaiIM3a u3o0paxenuil. [Toporosoe
BblJIesIeHHE 00beKTOB. [IOHATHS TOueK MHTepeca U yriIoB Ha U300pakeHUU. MeTo/ bl BbIJICIEHUS
yrioB. [IoHATUS KIIIOUEBBIX TOYEK M JAEeCKpUNTOpoB. Buabl neckpunrtopos. Mcnonb3oBaHue
JNECKpUNITOPOB Ui BbIAETCHHU 00bekToB. OIlleHKa KayecTBa BBIIEICHUS OOBEKTOB Ha
U300paKEHUH.

HeiiponHnsle cetu Ui aHanu3a n300pakeHUH. ApXUTEKTypbl HEHPOHHBIX CETeH, UCTIOIb3yeMble
st 00paboTKM M aHanmm3a u3o0pakeHuii. CBepTouHble HEHWpOHHBIE ceTu. llepeHoc 3HaHUM B
CBEpPTOYHBIX HEHPOHHBIX ceTsAx. CermeHTanust U Kiaccupukanus M300pa)keHUH C MOMOIIbIO

neriponnsix ceteil. Cets U-Net. Cetu AlexNet, VGG, ResNet.

Tema 3. MeToabl MAIIMHHOTO 00y4YeHHS

Coxkparienue pazMepHocTH. Metoasl (hakTOpHOTO aHanu3a. MeTo/ I1aBHbIX KOMIIOHEHT. MeTton
CUHTYJIIPHOTO Pa3yiokeHHsl. MeTo/bl Onpe/iesieHns ONTUMAIbHOIO Yucia GpakTopoB. Bpaiienue
dakropoB. CokpallieHue pa3MepHOCTH IEPEMEHHBIX I BU3YyaTH3aIl[id MHOTOMEPHBIX JIaHHBIX.
Knactepuzanus. Metoasl knaccudukanmu 6e3 yuutens. Meroa k-cpemHux, mepapxuyeckas
armomepanusi. MeTpUKH pPACCTOSIHUSL MeXAy oOObeKTaMu. METpUKH pPACCTOSIHUS MEXIy
kyacrepamu. [lonsaTre HedyeTkon knacreprusanuu. Knactepusanus 10OKyMEHTOB.
Knaccugukarnus. Meronsl knaccupukanuu ¢ yuureneM u 0e3 yuutend. [lonsrue oOyuarorien
BbIOOpKU. Metox Ommkaimmx coceneid. HauBHbIN OaiiecoBckuid moaxoj. JlepeBbs pelIeHui.

OOGyueHue 1 UCTIONB30BaHUE Mojieniel. Pacro3HaBanue crama.



[TporHo3upoBanue. MeToabl IPOTHO3UPOBAHMSI BPEMEHHBIX PsIOB. PerpeccrmoHHbIE MOJEINu.
Jluneiinast m soructuueckas perpeccus. [Ipobmema mynbrukomHeapHoctd. IIpenckazanue
Kypca aKkiui.

KauectBo mMopenei mamnHHOro 00ydyeHus. OCHOBHbIE METPUKH KauecTBa MOJIENIEl MAallIMHHOTO
oOydenus. Matpuia 3anyranHoctd (omm6ok). Tounocts, monmnora, MSE, MAE u np. MmeTpuku.

Onenka kauecTBa Mojeneil. Beroop Hammyuiieid Mmojenu.

Tema 4. TexH0JI0TMH XPaHEHUSA U 00PAOOTKHU 0O0JIBIIUX JAHHBIX

CoBpemennble BigData-pemienuss u  apXuTekTypbl. Buael 3amau, pemaembix BigData-
cHCTeMaMH. 3aBUCHMOCTb CIIOCO0a pelIeHus 3aJaud OT ee pazHoBHUAHOCTH. CocTaBHBIC YaCTH
BigData-cucrem. IlpoGnema onenku kaudectBa BigData-cuctem. @OyHKIMOHAIBHBIE U
He(QyHKLHOHAIbHbIE TpeOoBaHUA. Buasl 00pabOTKU: CHHXPOHHAs M aCUHXPOHHAs, MAaKeTHas U
norouHas. IIpeumymectBa 1 HenocraTkd. CoOOTHOIEHHME  BHJIOB  00pabOTKH €
10JIb30BATEIBCKUM OINBITOM. CHCTEMBI ONIEPATUBHOTO U JOJTOCPOYHOIO XPaHEHUS JaHHbIX.
Cucrtembl pa3pa®OTKH, COOPKM M JOCTaBKM Koja. KadecTBa s3bIKa NPOTrpaMMHUpPOBAHHSA,
BIMAIONIME HA IPOU3BOIUTENBHOCTb. CpaBHEHHE S3BIKOB IIPOIrPaMMHUPOBAHHS Ha IPUMEpeE
peanuzauuu onHotunHoil BigData-3amaun. Cuctemsl koHTponsa Bepcuil. Git, SVN. omeparuu.
[Ipobnema ympaBiieHHs BEpPCHSIMH NPOTPAMMHBIX MOZIYJNEH M MyOnuKanmuu apTedaxToB.
Cuctembl coopku Maven u Gradle. Peno3uTtopuii apTedakToB MporpaMMHOTO KOJ1a.

Cremuduka pa3BepThIBAHUS PACIpPEEICHHBIX  BBICOKONPOU3BOAUTENBHBIX — MPHIIOKEHHUM.
Beenenne B oOmaunsie cepBuchl (laaS, PaaS, SaaS). ®unocodus DevOps, HempepbiBHas
MHTETpalys U JocTaBKa KoJa.

TexHnonorust oOpaboTku u xpaHeHus: naHHelx Hadoop. Cnektp pemraembix 3agad. IIpumepst
UCMONb30BaHUsI B KpymHbIX Komanusix. CocraBHble yactu Hadoop-kiacrepa. Dxocuctema
Hadoop-npoektoB. PacnpeneneHHoe BbimonHeHHe mnporpamM. Omnepanun OTOOpaXeHHs U
cBeptku. [Ipumepsl. BozmoxkHoCTh nepeonpenensath yactd MapReduce nporpammsl B kapkace
Hadoop. Bozmoxxnoctu Hadoop Streaming API. Ilpumeps! peanuzanuun MapReduce-nporpamm
Ha s3bIKe python u 3amycka u3 koHconu bash.

Opranuzanus xpaneHus naHHbIX B BigData-cucremax. Onpenenenue basel Jlanubix u Cucrembl
VYnpasnenus bazamu [lannbix. Opranuzanus XxpaHeHus: nHpopmanuu B kinaccndeckux CYB/] na
npumepe PostgreSQL. Bompocsl obecriedenusi nenoctHoctd JaHHBIX. Tpebosanusi ACID.
[Togxomer k xpanenuto gaHHBIX. Croenuduka xpaHeHuss (¢aitioB. Vcnonb3oBanue

pacnpeeneHHbIX (aliIOBBIX CUCTEM B 3a/1a4ax 00paboTKU OOJBIIUX 00HEMOB JaHHBIX.
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Cremnduka xpaHeHHs AAHHBIX Mo 3amucsaMm. [IpoGrnemarnka oOecrieyeHHs COTJIACOBAHHOCTHU
naHHbIx. Apxutekrypa NoSQL (not only SQL) na mpumepe Apache Cassandra u ux oTiIin4ue ot
knaccuaeckux CYB/I.
Cuctembl makeTHo o0paboTku nmaHHbIX. CocTtaB M HasHaueHue Spark-kmacrepa. CrekTp
pemaeMbIx 3a1a4. [Ipumeps! paboThl ¢ HCTOYHUKAMU JaHHBIX. [171aH BHINOIHEHUS BHIYMCICHUH.
Pabora ¢ ocHOBHOH W BHemHed mamsaThio. Mcnonp3oBanue nmporpamMmHoro unrepdeiica Spark
RDD. CocraB u Haznauenue kinacrepa Hive. Cs3b ¢ Texnonorueit Hadoop. [Ipo6iema nmmopra
JAHHBIX B CHCTEMBbI MakeTHoW oOpadotku. MmmopTt manaesix B HDFS npu momomm Sqoop.
Hacrpoiika konndecTBa ornepanuii OToOpakxeHusl..
Cucrembl TOTOYHOW OOpPaOOTKM JAHHBIX. APXUTEKTYpa COOBITHHHO-OPUEHTHPOBAHHBIX
BigData-cucrem. 3amaua Opokepa cooOmieHuii. THIOBbIE apXUTEKTYypbhl CHUCTEM Ieperadn
coobmenuii. bpokep coobmenunii Apache Kafka. Apxurexrypa. [IpousBogurenu, notpeduTeny,
Opoxepsl. Bonpocsl MacmrabupoBanus. [IpyHIMIIBI OpraHu3anyuy JOJATOBPEMEHHOIO XPaHEHUs
cooOmmenuii. Hactpoiika IeayrirnKauy COOOICHIH.
Apxurekrypa Flume. AreHT, kaHan nepenadu, CeleKTOp, cauB. BapuaHTel KOHPUTypUpOBaHUs
Apache Spark Streaming. [Ipunuun MukpomnakeTHoi o6padotku. [InaBatoiiee 0okHO
Apxutektypa obmaunbix BigData-npunoxxenmii. Texnomorusi Docker.. CocTaB TexXHOJIOTHH:
daiiner mokep, peectp 00pa3oB, KoHTeHHepsI, 1eMoH Docker. Ciion nocryna k ¢aitnam. Kiactep
Docker-xoctoB. Co3nanue knactepa. MaciurtabupoBaHue KOHTeiHEpoB. MapupyTi3anusi
BXOJAIIUX coeauHeHuil. OpkecTpanusi cepBHCOB MacIITaOHbIX mpuiiokeHuil. Ilpobraemsr u
BbI30BBl. CocTaB kiactepa Kubernetes. OcHoBHble 3neMeHTHl pa3BepThiBaHusi (Pod, Service,
Route). Coznanme nuHAMUYECKMX CeTeM MapIIpyTU3allUd JaHHBIX MEXAY CEepBHCaMHU.
OTtaenenue cinost TOCTaBKU JAAHHBIX U aBTOPU3ALUU OT OM3HEC-JIOTUKH.
Crioco0Ob!1 moBbIIIEHUS Mpou3BoauTenbHOCTH BigData-cuctem. IloHsiTHe M Ha3HaueHHe Kella
naHHbIx. OrpannyeHus. CTpaTerud 3aMelIeHHs] JAaHHBIX B KeII, CTPAaTEerHH MNPEABBIOOPKH.
[Tonynsapublie cuctemsbl kemupoBanus s BigData-3amad. TexHOMOTruu BEIYUCICHUN B TAMSITH U
XpaHeHuss AaHHbIX B mnamsaTu. Kiactep Ignite. Bo3moxnoctu Ignite nis opranuzanuu
KEIIMPOBAaHUS, BBIYMCICHUHN, IepeJauyd COOOIIeHMH M MAIIMHHOTO OOY4YeHHs Ha OCHOBE
OONBIINX JaHHBIX. AJanTalus pecypcoB MPUIIOKEHHUS B 3aBUCHMOCTH OT Harpy3ku. CriocoObl
MOHMTOPHMHTA Harpy3ku. BeTpoeHHas mojep:kka npaBuil aBTOMaTHUECKOr0 MacliTabMpOBaHUS
B Kubernetes.

4. MaTtepuaJbl TeKyLIero KOHTPOJIsl ycneBaeMocTH 00y4aromuxcs U (poHI OLeHOYHBIX

CpPeACTB MPOMEKYTOYHOM aTTeCTAMU M0 AUCHUIINHE

4.1. Tekyumuii KOHTPOJIb YCIIEBAEMOCTH
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4.1.1. ®opMBI TeKylIero KOHTPOJISl YCIeBAEMOCTH

Tema (pasznen) MeTozbl TEKYILEr0 KOHTPOJIS
yCIIEBaEMOCTHU
Tema 1 O6pabortka, arperauus u I[IpakTrueckas pabora
BU3YyalIU3alusl JaHHbIX
Tema 2 AHanu3 n300paxeHui IIpaxkTuueckas padora
Tema 3 MeTo/1bl MAIIMHHOTO O0yUYeHHUs IlpakTuueckas pabora
Tema 4 TexHosornu xpaneHus U 00pabOTKU [IpaxTnueckas pabora
0O0JIBIINX JAHHBIX

®opMma u cpeacTBa (MeTo/Ibl) MPOBEAEHUSA TEKYIEro KOHTPOJIA yCIIeBAeMOCTH

Texyuuit koHTposb yecneBaemocTu ([IpakTuueckas paboTa) MPOBOJUTCS B MUCbMEHHOM
dbopMe B KOHIIE MOCIETHEro 3aHSTHUA MO KAKIOM U3 TE€M, COOTBETCTBEHHO, MOABOAS HUTOT
YCBOGHHUSI TpoOWIeHHOW TeMbl oOyuarommumucs. llpu wanucanum IIpaktuyeckoit paboOThI
oOyyaromuiics MHCbMEHHO OTBEYaeT Ha BONPOC MO TeMe Yy4yeOHOW JAMCLUUIUIMHBI
(moaroTaBIMBaeT 3Cce MO TEMATHUKE 3aJaHHOTO BOIMpOca), 00beMOM 1-2 CTpaHHUIbI TEKCTa, HE

oolee.

Tekymuii  KOHTPOJb  yCIEBAEMOCTHM  IIPOBOAMTCS  IPENOJABATENEM,  BEIYIIMM
JEKIWOHHBIE 3aHATHS 110 JAHHOW JuciuIuIMHE. VIHBaimMzapl M Juua C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 370POBbSl, HMCIOLIME HApyLICHUS OINOPHO-IABUrATEJIBHOIO — ammapara,
JOIIyCKAlOTCA  HAa  aTTeCTallMOHHBIE  MCIBITAHWS B CONPOBOXKICHUM  ACCHUCTEHTOB-

COIIPOBOXKAAOIINX.

Bo BpeMs TekyIiero KOHTPOJSI YCIIEBAEMOCTH OOydYaromiyecss MOTYT IMOJIb30BaThCA
nporpaMMoil yd4eOHOM AMCHUILIMHBI, a TaKXKe C pa3pellieHus MpenoaBaTeis KaabKyIsaTOpaMu.
B koHie 3aHATHS, Ha KOTOPOM IIPOBOJUTCS TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, KaXKIbIi
oOyyaromuiicss MoJdy4yaeT OT MpenojaBaressi BOIPOC B paMKax MPONIEHHOro MaTepuaia Io
TeMe. BpeMs moAroToBkM OTBETa HE JOJKHO COCTaBJIATH HE MeHee 15 MHUHYT (IO >KeNaHUIo

00y4aromIerocsi OTBET MOKET OBITh TOCPOUYHBIM).

[TpakTuyeckast paboTa OLIEHUBACTCS CIICAYIONIMM 00pa3oM:

e OuCBHUJIHA JIOTMKA PEIICHUS, €€ COOTBETCTBHE H3YUYCHHBIM TCOPETUYCCKHM OCHOBaM,
METO/IaM M MHCTPYMEHTaM aHaynu3a — 2 Oaa,

® [PAaBUJIHHO MPOMKUCAHBI BCE 3TAIBI U MCIIOJIb30BaHA COOTBETCTBYIOIIAS METOIOJIOTHS — 1
Oan,

® [IPOJEMOHCTPHPOBAHO 3HAHWUE HOPMATHBHOM 0a3bl — 1 Oa,

®  BBIBOJIbl COOTBETCTBYIOT MOJIYUEHHBIM pe3yJibTaTaM, 000CHOBAHbBI M apTyMEHTUPOBAHBI —

1 oamn.
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HeynosnerBoputrenbHass OIEHKa 3a MPAKTUYECKYI0 pabOTy BBICTABISETCSA, €CIHU
oOyuaromuiics HaOpan MeHee Tpex OamioB. IlepenmcbiBanue mpakTHYECKOW paboOThHI, 3a
KOTOPYIO 00y4aroIIMACs MOTY4YHIT HEYI0BJICTBOPUTEIIbHYIO OIICHKY, He aomyckaercs. [Ipu nByx
u Ooyiee HEYAOBICTBOPUTENBHBIX OIIEHKAX 3a MpakTUYeckue paboThl OOydaroluiics He
JIOITYCKAeTCs K IPOMEXKYTOUHOM aTTeCTalluH.

OneHka pe3ysibTaTOB TEKYIIErO0 KOHTPOJIA, II0CJI€ IPOBEPKH IIpernojaBaTelieM,
o0BsiBNISIeTCST 0O0ydYarolMMcS B JIGHb €ro IpOBEIEHUs, MHCbMOM OT IMpernojaBaTess Ha

AIEKTPOHHYIO MOYTY 00yUYaOUIUXCS.

4.1.2. MarepuaJbl TeKyliero KOHTPOJIsi yCIIeBAeMOCTH.
Tunosble oleHOYHBbIe MaTepuaibl o Teme 1. O0padoTka, arperanus U BU3yajau3anus
JAHHBIX
IIpumepHbIe TEMbI IPAKTHYECKUX PAOOT:

1. TIpouecc MHTEMIEKTYaIbHOTO aHATHN3a TaHHBIX.
OcHoBHBIE OIIpeeTCHUS U TEPMUHBI, TIOJXOAbl B MAIIMHHOM O0YYCHHH.
Ponps MammHHOTO O0YyYeHHS B COBPEMEHHBIX ITPUKIIAIHBIX 3aa4ax.
OcHOBHBIE Tarnbl pabOTHI AHAIUTUKA C METOJJaMH MAIITUHHOTO OOY4YEHHS.
Data-driven moaxo.
OcHOBBI paOOTHI C HHCTPYMEHTAIBHBIMH CPEACTBAMH MAITHHHOTO O0Y4YEHHUS.
N3Bneuenne nanubix. OCHOBHBIC 33/1a4U U3BJICUEHUS JTAHHBIX.

Tpanchopmanys JaHHBIX.

© 0 N o g bk~ DN

Oo0orareHue TaHHBIX.

[HEN
o

. O‘II/ICTKa, BOCCTAHOBJICHUC ITPOITYIICHHBIX 3Ha‘leHHI>’I, 06pa60TKa aHOMAJIHUH.

[EEY
[EEY

. KomupoBanue n OUHHMHT.

[EN
N

. IloraTne kadecTBa JaHHBIX U METOJBI €T0 ITPOBEPKH.

[EEN
w

. BI/ISyaJ'II/IBaI_[I/I}I JaHHBIX.

TunoBble OLeHOYHbIE MATEPHAJIBI 10 TeEMe 2. AHAJIU3 H300paKeHHit
I[IpumepHbIe TeMbI IPAKTHYECKUX PaldoT:
1. Mertoap! yny4ieHus: KOHTpacTa U300pa>keHU M.

2. Tlonsarue undpoBoro u300paxeHusl.

13
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[TpocTpaHCcTBEHHOE M APKOCTHOE Pa3peIIeHue H300pakeHusl.

CraTucTuieckne XapaKTepUCTUKN N300paKEHHUS.

[NousaTus AVHAMHUYECKOI'O ArvaIla3oHa U KOHTpacTa I/I306pa}KCHI/I$I.

KonuuecTBeHHBIE MEPBI KOHTPACTA.
JIoxanbpHBIN KOHTPACT.
I'ucrorpamma sipKoOCTH.

OTtHomeHune CUTHAJI-IIYM.

. MeTozp! ynydiieHus: KOHTpacTa u300paxeHmil.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

MacmrabupoBaHue pKOCTH.

BrIpaBHMBaHME THCTOIPAMMBI IPKOCTEH.
BripaBHMBaHMA SIPKOCTH 110 3aJaHHON T'MCTOTPaMME.
MeToapl BEIAEIEHUS U YIIY4IIEHUs TPaHULL.

I'panuent spkocTu.

Hcnonp30BaHne TMHEWHBIX (PUIBTPOB JAJISl OLIEHKH IPaJUeHTA.

I'pagvieHTHBIE ONIEPATOPHI.

CriaxxuBaHue U300paxeHu.

VYayuiieHue pe3kocTy n300paskeHusl.

Hepeskoe mackupoBaHue.

VcTouHnKH IIymMa Ha U300paKEeHUsX.

YcTpaHeHue mymMa JJMHEHHBIMU (QUIBTPaMH.

@UIBTP MPOCTOTO CKOJIB3SIIETO CPETHETO.

CBOICTBO cemapabenbHOCTH JIUHEWHOTO (PUIIbTpa.
buHoMuUanbHbIN QUIBTP.

Menuannas ¢punbTpanus.

bunarepanbublil puasTp.

VYrpasnsemble QUIbTPHI.

Boigenenue v anann3 oObEKTOB.

[Toporooe BblieN€HNE OOBEKTOB.

[ToHsATHS TOUEK MHTEPECA U YIIIOB HA U300paKEHUU.
[ToHsITHS KITFOUEBBIX TOUEK U AECKPUIITOPOB.
Hcnonp30BaHMe TECKPUTITOPOB ISl BBIIECIEHUS OOHEKTOB.
Heiiponnsle cetu /Ui aHamM3a U300paxKeHUH.
ApXHUTEKTYpbl HEHPOHHBIX CETEH, HCIHOJb3yEMBbIE IS

M300paXKeHH.

00paboTku "

aHaJIn3a
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36.
37.

CBepTouHble HEHPOHHBIE CETH.

CermenTanus u Ki1accupHUKaIKs H300pakeHUH ¢ TOMOIIBI0 HEUPOHHBIX CETEH.

TunoBble OLleHOYHbIE MaTepHAIbI 0 TeMe 3. MeToabl MAIIMHHOTO 00y4YeHUs

IIpumepHBIe TEMBI IPAKTHYECKUX PaldoT:

1.

© 0 N o g b~ w DD

T S T T o T = S S T Y = Y S T
N P O © 00 N OO0 o1 A W N B O

Metoap!l paKTOPHOTO aHAIIN3A.

MeTo IIaBHBIX KOMIIOHEHT.

MeToa CHHTYJISIPHOTO Pa3IoKECHHS.

MeTtobl onpeIeieHust ONTUMAIILHOTO Yrcia (PakTopoB.

CoxkparieHrue pa3MepHOCTH MTEPEMEHHBIX ISl BU3yalnu3allid MHOTOMEPHBIX JTaHHBIX.
Knacrepuzarus.

Metons! knaccubukanuu 6e3 yauTens.

Merton k-cpenHux, nepapxudeckast arJioMmeparius.

MeTpuku pacCTOSHUSI MEXAY OOBEKTaMHU.

. MeTpuku pacCTOsIHUSL MEXAY KilacTepaMHu.
. [loHsiTHE HEYETKOH KIacTepHu3aluu.

. Knacrepuzamus 10kyMeHTOB.

. MeTozp! KiTacCU(pUKALIUU C YIUTETIEM H 0€3 YUUTEIs.
. [lonsitue oOy4aromieit BEIOOPKH.

. Metop Ommkaimmx cocenei.

. IIporao3zupoBanue.

. Perpeccrnonnbie MO1€IH.

. JInHeliHas ¥ JTOTUCTUYECKAsl PErPecCus.

. [Ipo6ieMa MyITbTUKOJLTHHEAPHOCTH.

. IIpenckaszanue Kypca akiui.

. KauecTBo Mopeneli MallimHHOTO 00yYEeHHUSI.

. OCHOBHEIE MCTPUKHU Ka4CCTBA MoAesiell MalllMHHOT O O6y‘leHI/I5{.

TunoBbie oneHOYHble MaTepuajbl N0 Teme 4. TexHo0oruM XpaHeHHsi U 00pPadOTKHU

00JILINUX JAHHBIX

IIpumepHBIe TEMBI IPAKTHYECKUX Pa0doOT:

1.
2.
3.

CoBpemennble BigData-perienust 1 apXuTeKTyphbl.
Buner 3anay, pemaembix BigData-cucremamu.
3aBUCUMOCTbH CIIOCO0a PELIeHHs 33]]a4i OT €€ Pa3HOBUIHOCTH.
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23.
24,
25.
26.
217.

28.

29.
30.
31.
32.
33.
34.

CocraBnbie yactu BigData-cucrem.

[TpoGiiema onenku kauectBa BigData-cuctem.

Bupl 00pabOTKH: CHHXpOHHASI M ACHHXPOHHAsI, TAKETHASI U TIOTOYHAS.
CooTHollIeHHE BUIOB 0OPAOOTKH C MOJIB30BATEIBCKHM OITBITOM.
CucTeMbl ONEpaTUBHOTO U JJOJATOCPOYHOTO XPAHEHUS TaHHBIX.

KauecTBa s3bIKa nporpaMMupOBaHus, BIUAOIINUC HA IPOU3BOIUTCIBHOCTD.

. [Ipo6niema yripaBieHust BEpCUSMU IPOTPaMMHBIX MOJYJIeH U myOauKanuu apreakToB.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Cuctemsbl coopku Maven u Gradle.

Penosuropuii apredakToB NpOrpaMMHOTO KO/a.

Brenenue B obnaunsie cepBuchl (IaaS, PaaS, SaaS).

Ounnocodust DevOps, HenipepbIBHAS HHTETPALIMs U JOCTaBKa KOJa.

TexHomorus 06paboTku U XpaHeHus naHHbIX Hadoop.

Cocranbie yactu Hadoop-kmacrepa.

Okocucrema Hadoop-npoekTos.

PacnipenenenHoe BBINOJIHEHUE IPOrPaMM.

Omnepanuu 0TOOpaKeHUS U CBEPTKHU.

BosmoxHocTs iepeonpenenats yactu MapReduce mporpammel B kapkace Hadoop.
Bosmosxnoctu Hadoop Streaming API.

[Tpumeps! peanuzanuu MapReduce-iporpamm Ha s3bike python M 3amycka U3 KOHCOJH
bash.

Opranuzanus xpaHeHus JaHHbIX B BigData-cucremax.

Opranuzanus xpanenust tHpopmanuu B kinaccuyeckux CYBJl Ha npumepe PostgreSQL.
Bomnpocs! obecrieueHus eI0CTHOCTH TaHHBIX.

Tpe6osanus ACID.

Hcnonb3oBaHue pacnpeeneHHbIX (aioBbIX CHCTEM B 3ajadax OOpabOTKU OOJBIIUX
00BEMOB JAHHBIX.

Apxurekrypa NoSQL (not only SQL) na npumepe Apache Cassandra u ux otinume ot
knaccuaeckux CYB/I.

Cuctembl makeTHOW 00paOOTKU JAHHBIX.

CocraB 1 Ha3HaueHue Spark-kiacrepa.

Hcnonp3oBanue nporpamMmmHoro uurepdeiica Spark RDD.

CocraB u Ha3HayeHue Kiactepa Hive.

[Tpobnema uMMIOpTa JaHHBIX B CUCTEMBI TAKETHONH 00pabOTKH.

Wmnoprt nansaeix B HDFS npu nomomu Sqoop.
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35. CucremMbl IOTOYHON 0OPAaOOTKU JAHHBIX.

36. ApXuTeKTypa COOBITUIHO-OPHEHTUPOBAaHHBIX BigData-cucrem.

37. TumnoBble apXUTEKTYPHl CUCTEM Tepeaadn COOOIECHUM.

38. bpoxkep coobmennit Apache Kafka.

39. Apxurektypa Flume.

40. Bapuantsl koHburypupoBanus Apache Spark Streaming.

41. IIpuHIIUTT MUKPOIIAKETHONH 00pabOTKH.

42. ApxutekTypa obnaunbsix BigData-npunoxxeHuii.

43. CoctaB Ttexnonorun Docker: ¢aitnel nokep, peectp o0pa3oB, KOHTEHHEpHI, IEMOH
Docker.

44. Cocras kinactepa Kubernetes.

45. CriocoObl MOBBIIICHHSI POU3BOAUTENBHOCTH BigData-cucrem.

46. CtpaTeruu 3aMeIIeHUs TaHHBIX B KEII, CTPATETUH MPeIBLIOOPKH.

47. TlomynsapHble cuCTeMBbI KemurpoBanus 1yt BigData-3anau.

48. TexHOIOTUY BBIUMCIICHUN B TAMSTH U XPAHEHUS JAHHBIX B TAMSATH.

49. Knacrep Ignite.

50. Bosamoxxnoctu  Ignite ans  opraHM3anvdy  KEIIMPOBAHMSA, BBIYMCICHUH, Nepeaayu
COOOIIEHUH U MAIITMHHOTO O0OYyYEHUsI HA OCHOBE OOJIBIIINX TaHHBIX.

51. BerpoenHast mojiiepakka IpaBmil aBToMaTuyeckoro Macurabupoanus B Kubernetes.

OO0pasen oTBeTa NP NPOBEICHNH TEKYIEr0 KOHTPOJISA YCIIEBAEMOCTH

IIpakTuyeckasi pa6ora no teme 4. «TexHoJI0ruu XpaHeHusi 1 00PaGOTKH OOJIBIIUX TAHHBIX)»
Bonpoc Nel4 dunocodust DevOps, HenpepbIBHAS HHTETPAIUS U JOCTaBKa KO/Ia
Hoes u kynoemypa DevOps

Memoodonozuss DevOps nonyuuna wiupokoe pacnpocmpaneHue nocie OpeaHu308aHHOU DenbeUticCKUM
paspabomuurxom [Hampuxom ebya ¢ 2009 200y kougepenyuu DevOpsDays.

I naenasn uoes DevOps 3axarouaemcs 8 mom, ymoowvl YyCmpanums nepexiaobleanue 0meemcmeeHHOCMuU
Ha Opy2ux 41eH08 KOMAHObL 8 OObUUX KOJLIeKMUBax. Bzaumosagucumocms mexicoy co30anuem u
IKCHIyamayuetl npoePamMmHo2o 0becneuerus npeciedosaa yeib NPUSUmMb KOMaHoe HO8YIO KYabmypy
paspabomku npooyKma.

Kynomypa DevOps npeononazaem, umo Kaxcobwlil U3 41eH08 KOMAHObL OMBEMCMBEHeH 30 KOHeUHbll
pesyrvmam. bazupyemcst ona na HeCKONLKUX OCHOBHBIX NOLONCEHUSIX:

Pezynsiproe compyonuuecmeo u obwenue. Komanoa dondicna pabomamo cradxicenio, NOHUMAMb
HOMPEOHOCMU U ONCUOAHUS BCEX €€ UNEHOS.

Ilocmenennoe pazeepmuisanue. Buedpenue nocmenennozo pazeepmuiéanis NO360sen ePYRNam
00CMABKU BbINYCKAMb NPOOYKM, UMESL BO3MONCHOCHb BHOCUMb OOHOGIeHUs U e/lamb OMKAM, eCau 4mo-
mo noudem He max.
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Obwas omeemcemeennocms. Bee unenvl komanowvl 0012icHbL 08U2AMbCs K eOUHOU Yeau U 0Omeeudamn 3a
nPOeKm 6 PAsHOU CIMENeHU.

Pewenue npobnem na pannux smanax. Memooonozusi DevOps mpebyem, umoobbl 8 H#CU3HEHHOM YUKTe
NPOeKma 3a0ayu GLINOIHAIUCL KAK MOJICHO bblcmpee. Imo nomozaem onepamusHo peuiams 603HUKIUe
npobnembi.

Hpunyunot DevOps

B 2010 200y /]3timonom D0sapocom u Jjoconom Yunaucom bvina paspabomana mooeiv CAMS, knrouegvle
uoeu komopou cmanu npunyunamu DevOps. Coenacho eti, pazsumue DevOps uoem 6 mpex
HAanpasnenusix: 10U, npoyeccvl U uHcmpymenmol. TIpu 2mom 6asxcha noo00epIIcKa Kaxrcoo2o NyHKMa Ha
6Cex Hmanax pazeumusl.

Abbpesuamypa CAMS pacwugposvieaemcs credyowum oopazom:
Kyaemypa (culture);

asmomamu3zayus (automation);

usmepenue (measurement);

obmeH (sharing).

Kynemypa

Knaccuueckue busnec-wooenu 6 IT pazoenaiom cneyuanucmos no pazpabomke u IKCNIyamayuu Ha ose
omoenvhble epynnsl. J{o nosenenus DevOps onu o0wanuce Ha pasHvix A3blKax, 6e0b nepeo
paspabomuukamu Cmosna 3a0aua 6bicmpo 6HeOpAmMs UHHOBAYUU, A ONEPAYUOHHBIL NePCOHA OMBeYal 3d
noooepoicanue cMabuIbHOU cpedbl U UHGPACMPYKMYpb.

Konxypupyiowue pabouue yenu cozoaganu mexicoy CReyuarucmamy no paspadomxe u IKCHiIyamayuu
He0onoHuMaHue, n0IMoOMy ocHogHas 3adada DevOps — usmenums OusHec-Kyaibmypy, pa3oeiums
OMBEMCMBEHHOCIb 08YX 2PYNN U 00bEOUHUMb UX NPODeCcCUOHANbHbIE HABIKU.

Asmomamuzayus

Cnedys nymu DevOps, k00 mpebyemcs nepegooums u3z Cmaouu paspabomki 6 npou3e00Cmeao
HenpepuleHO 8 AGMOMAMUYECKOM PENCUME, NOIMOMY ABMOMAMU3AYUIO MONCHO CUUMAMb CUHOHUMOM
DevOps.

B uoeane aemomamusuposams nysrcrno noumu ece:
ungpacmpykmypy;

8bINYCKU NPOSPAMMHO20 0becneuenus (software releases);
mecmuposanue;

paseepmolearue;

OCHOBHbIEe 3a0ayu No 6e30NacHOCm;

HOAUMUKY CONAUEHULL,

3a0ayu ynpasieHus Konpueypayuetl.

Aemomamu3zayus ynpowaem pabodue npoyeccovl, COKpawaem Koauiecmso cboeé u Omkamos,
VYMeHbUaem KOIUYeCm80 ouuboK, KOmopbvle GO3HUKAIOM npu pyurol Hacmpotxe. [logvluenue
aghpexmuerocmu, yryyuenue nPou3800UMerbHOCMU U NOIb3A O/ KOHEYHO20 Nompedumens — 2iaeHvle
npeuMywecmea asmomamu3ayuu.
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H3mepenue

H3meperue Heobx00uUMo 01 ROCMOAHHO20 Npedodcerus yenHocmu u yayyuienui. B DevOps sadicho
OMCIeHCUBAMb KIIOYEeBble NOKA3AmeU, KOMopble 3a8Ucam om yeeti npoeKma.

H3M€p}1mb HYJCHO noxKasamenu czzedyroumx npoyeccos.

MOHUMOPUH2A U OMCTIEHCUBAHUS NPOUBOOUMETHHOCTU HA NPOMSINHCEHUU BCE20 JHCUSHEHHO20 YUKIA
PaspabomKu npOSPAMMHO20 0OeCneyeHusl,

cbopa, ananuza u npedoCmMasieHusi CnocoO08 peasuposanis Ha 0OPAMHYIO C653b;
ananusa ouubox u cnocobos ux npedomepaierusl,
OKA3AHUS NOMOUU KOMAHOAM 8 pabome HAO 0OWUMU YeTIMU.

DevOps cnocobcmeyem pazeumuio moavKo 6 moM cayiae, eciiu KOHKpemHbvle nokasamenu cooupaiomcs u
AHATUSUPYIONCS HENPEPBIGHO.

Obmen

DevOps nodpazymesaem mecrhoe compyoHU4eCmeo CReYudaIiucimnog no paspabomie 1 IKCHIYamayuil.
Bonvuwoe snumanue yoensiemes npo3pauHocmu u Omxpuimocmu 6 Koaiekmuge. Yem 6oaviue 3Hanuil
PACNPOCMPAHAEMCIL MENHCOY COMPYOHUKAMU, meM Ooablue 00PaAMHOU C853U OHU NOTYYAIOM — IO
nomozaem YIyuyuums ux pabomy 6 yeiom.

DevOps u Agile

DevOps sensemcst ecmecmeeHHbLM NPOOOINCEHUEM 2UOKUX NOOX0008 U NOOX0008 K HeNnpepbleHOU
docmasxke. DevOps u Agile moeym donoaname opye Opyea u NpUMEHAMbCS @ mandeme, HO CPAGHUBAND
MU MEMOOON02UU HE CIOUM.

Ilo cymu DevOps 06vedunsiem 06e pazpo3neHHvle KOMAHObL (PA3pabomKy u IKCHAYAmayuro), 4mooul
obecneyums Obicmpuvle 8bINYCKU NPOSPAMMHO20 0becneyenus. Agile opuenmuposan Ha cOmpyOHUYeCmaeo
HeOOIbUIUX KOMAHO Opye ¢ OpYeoM OJis BblCmMpPO20 Peazuposanus Ha USMEHUUsble NOMPeOHOCTU
nov3oeamernell.

Ocnosuvie paznuvus mexcoy DevOps u Agile:

Paspabomxa, mecmuposanue u pazgepmuleanie nPoSPaMmMHO20 0becneyenus NPOUCXo0sim Kax 6
DevOps, mak u ¢ Agile. I1ooxo0 Agile xapaxmepen mem, umo pazpabomka 3a6epuiaemcs cpasy nocie
pazeepmuiganus. DevOps dice giknouaem onepayuu, KOmopule npoucxoosm nOCMosIHHO, HAnpumep,
MOHUMOPUHE U MOOUDUKAYUU NPOZPAMMHO20 0DecneueHUsl;

B Agile pasnvie cneyuanucmol Hecym omeemcmeeHHOCb 34 pa3pabomKy, mecmuposanue u
pazeepmuiganue npoepammnozo obecneuenusi. B DevOps 3a 6ce amu npoyeccbl 0meeyaom cneyuaibHo
00yuenHble UHIICEHEPbL,

Agile svicmynaem 3a nosmannoe pazeepmuléanue nocie kaxcoozo cnpunma. [ns DevOps xapaxmepha
HenpepuleHas 00CMAagKa (00 HECKOILKUX pa3 6 0eHb).

Kusnennwtii yuxkn DevOps

Buidenum ocrnosnvie smanvl npoexma, ciedyrowezo npunyunam DevOps:
Henpepuvisroe pazsumue;

Henpepuvienas unmeepayusi;

Henpepvisnoe mecmuposanue,

19




Henpepvisroe passepmoieanue;
Henpepuvignbiii Monumopune;
Ilocmosnnas obpamuas ces3b.

Omu smanvl 2apanmupyiom onmuMu3ayuio cex NPoYeccos paspadomxu, om NpeoroNCceHus 0o
npoU3B00CmMEa U NOCMAGKU.

Henpepuwisnoe pazsumue

Ha nepsom smane npoucxooum nianuposanue u KOOUpPOBaHUe NPOSPAMMHO20 0becneyetus, a maKice
dopmupyemcs euoerue npoekma.

Koo moorcem 6vims nanucan na 11060m s3vike, HO NOOOEPHCUBAEMCI C NOMOWBIO CPEOCE KOHMPOJIS
sepcuiti. [Ipoyecc noddepoicku Hazvieaemcsi ynpaeieHuem ucxoouvim kodom (SCM). B nem ucnonvzyromest
cnedyrowue uncmpymenmst. Git, SVN, Mercurial, CVS u JIRA.

Henpepvienas unmezpayusi

Ha smom smane uawe 6cezo npumensiemcs Jenkins. Koeoa 6 penozumopuu Git npoucxoosim uzmenenus,
Jenkins uzenexaem oOHo81EHHIE KOO U 20m0gum cOOPKY. YnakosanHwlil KOO nepexooum K ciedyrouemy
amany u nepecwviiaemcs 1bo Ha pabouuil, 1bO Ha Mecmosbvlil cepaep.

Oman exmouaem 6 cebsi He MOJIbKO KoMnuisyuro KOOCI, HO U npoeepkKy, MO()y]leoe mecmupoeaHue,
UHmezpayuoHHoe mecmuposarue U ynaKkoexKy. Henpepbz(maﬂ Urmezpayusl Ho602o Kooa 6 cyu;ecmeyiomm?
UCXOOHBLI KOO nomozaem ompa3sunb USMEHeHRUsl 0151 KOHEYHbIX NOJIb308aAMEell.

Henpepvienoe mecmupoganue

Ha smane nenpepbvigHo20 mecmuposanus papadbameieaemoe npopammioe obecneuenue nposepsaemcsi
Ha Haauuue owmuboK. Aemomamuueckoe mecmuposanue no360oJsaem paspabomuuKam IKOHOMUMb CUIbL U
8pems.

s nenpepwieHo20 mecmuposanus UCnonb3yiomes ciedyowue uncmpymenmor.: Selenium, TestNG, JUnit
u m.o. Onu noszeonsiom unsxcenepam QA mecmuposams HECKOILKO 6a3 KOOA NAPANNENbHO, YMoObl
2apanmuposams OMCymcmeaue HedoCmamxos 8 PyHkyuornarpbHocmu. Ilpu smom mecmupyemoe
NPUTIOJCEHUE YACTO 3aNYCKAeMCs 8 BUPMYANbHOU Cpede Wil KOHMeuHepax, Hanpumep, ¢ NOMOUWbI0
Docker.

Aemomamuyeckoe mecmupoganue evinonusiem Selenium, a omuemoi cenepupyem TestNG. Becy aman
MOJICHO ABMOMAMUIUPOBAML C NOMOWBIO UHCIMPYMEHMA HenpepuleHoll unmezpayuu Jenkins. B konye,
npomecmupo8antblii KOO NOGMOPHO OMNPABIAEMCS HA IMAN HENPEPLIGHOU UHMe2payuu 05l 0OHOBNeHUs
UCXOOH020 KOOa.

Henpepuvignoe pazeepmuigsanue

Koeoa koo pazeepmuieaemcs Ha RPouU3B0OCMBEHHBIX CEPEEPAX, BANCHO NOYUUMb KOPPEKMHBIL
pe3yIibmam Ha 8cex cepeepax.

Ynpaenenue xonguzypayueii — xnrouegou npoyecc na smom amane. On obecneuugaem mounoe
Ppazeepmuléane NPULONCEHUSL U NOOOEPICUBAC CO2NACOBAHHOCb KOHPU2YPAYULL HA 6CeX cepeepax.

Ansible, Puppet u Chef — uncmpymenmol, komopuie uawe sceco ucnonwvsyromes 6 DevOps 015 6vicmpozo
U HenpepuvIBHO20 PA3BEPMBIBAHUsL HOBO20 KOOA.

He menee sasicuyro pons Ha dannom smane ueparom uHcmpymenmol Konmetinepuszayuu. Vagrant u
Docker obecneuusaiom coenaco8anHocmy 6 pasIUuHbIX cpedax — om paspabomxu u mecmupo8ans, 00
NRO020MOBKU U NPOU3BOOCEA.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%84%D0%B8%D0%B3%D1%83%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://git-scm.com/
https://subversion.apache.org/
https://www.mercurial-scm.org/
https://www.nongnu.org/cvs/
https://www.atlassian.com/ru/software/jira
https://www.jenkins.io/
https://www.selenium.dev/
https://testng.org/doc/
https://junit.org/junit5/
https://www.docker.com/
https://www.ansible.com/
https://puppet.com/
https://www.chef.io/products/chef-infra
https://www.vagrantup.com/

Henpepubignwiii monumopune

Baoicnwiii saman swcuznennoeo yuxia DevOps, Ha KOMopom 6 pedanbHOM 8PeMeHU OMCAEHCUBACTICS]
NPOU3BOOUMENLHOCHb RPULONCEHUS. JIsl 9MO020 a8MOMAMUYEeCKy COOUPAromcest onpedeieHHble
noKazameny meiemMempuy U MeMaoaHHbIX, 4 MAKIce HACMPAUBAIOMCSL ONOBEWEeHUsL 00 OMKIOHEHUSX 6
pabome.

Henpepoigrnoiii monumopune nomozaem noodepicugams 00CmynHocms cepgucos. On maxaice
onpeoeisiem yepo3ssl U OCHOBHbIE NPUYUHBL NOBMOPAIOWUXCA CUCEMHBIX OUUDOK, a npobiemyl
be30nacHocmuy a8MoOMAmMU4ecKy peuaromecs 8 MOMeHm NOoAGAEHUSL.

Axmugnoe yuacmue 6 Henpepbi6HOM MOHUMOPUH2E YUACMEYIOm onepayuonnvie epynnvi. Onu
HAOAI00aom 3a 0euCmsusMU NOIb308aMmenell, NPoePsIIom CUCeMbl HA npeomen HeobblYH020
NOBeOeHUs. U OMCAEHCUBAIOM HATUYUE OUUDOK.

st smoeo ucnonv3yromes ciedyiowue nonyaapuvie uncmpymenmol: Prometheus, Splunk, ELK Stack,
Nagios u opyeue. Onu obecneuusarom noamwiii KOHMPOJLb HAO NPOUIEOOUMETLHOCTILIO CUCHIEMDbL,
pabouezo cepsepa u nPUNONCEHUS.

Tlocmosnnas 06pa7’}1HClﬂ C6513b

Henpepvienas obpamuas cesa3e — 0co0bill 5man, Ha KOMOpOM aHATUSUPYIOMCA YIYUEeHUs, cOelaHHble Ha
9MAnax HenPepvIBHO20 MEeCMUPOBAHUS U HENPEPLIGHOU UHMESPAYUU.

Ymobul oyenums pe3yibmanmsl U3MeHeHUll 8 KOHeYHOM NPOOYKme, HeOOX0OUMO NOTYYUMb OOPAMHYIO
c643b om Kauenmos. Ilpoyecc paspabomxu npunodiceHus 0OHOBIAEMCA C Y4enmoM Ux Om3bl808 — NOCe
9MO20 paspabomuuKu HA4YUHAM BHOCUMb USMeHeHUs 8 npodykm. Koeoa om3viebl cmanosamcs
HONOACUMENbHBIMU, OMKPbIBAECSL NYMb OJIsl 8bINYCKA HOBLIX 8epCuUll, 1UOO0 071 NOOOePI*CKU
NPUTLOIHCEHUS.

Cmyoenm:

Ipynna:

4.2. llpomMe:kyTOYHAS aTTeCTALMS
4.2.1. IlepeueHb KOMIETEHIHMIi C yKa3aHMeM 3TanoB MX (OPMHPOBAHUS B Mpolecce
oCBOeHUs1 oOpa3oBateqbHO mnporpammbl. Iloka3zaTreqim W KpuUTepuM OLECHUBAHWUS

KOMITETEHIH ¢ y4€TOM 3Tana ux (popMupoBaHus

Kon Haumenosanue Konx HaumenoBanue >Tama
KOMITETEHIINH KOMITETECHIINH JTama OCBOEHHUS KOMITETECHIINH
OCBOEHUS
KOMITETCHITUH

ITKc-5 Crocoben ucnons3onath | I1Kc-5.1. Crioco0eH OIeHUBAaTh
COBpeMeHHbIe HWH(OPMAaIMOHHBIE BIIUSIHUE TEXHOJIOTUHI
TEXHOJIOTHM ¥  TPOTPaMMHbBIC OOJBIINX JaHHBIX Ha
cpenacTBa JUTSE pelieHus pe3ynbTaThl pelIeHU I
MIPUKJIATHBIX (dbuHaHCOBO- HCCIIEN0BATEILCKAX U
SKOHOMHMYECKHX 3a/]a4. MPaKTUYECKHX 3a]1ay.
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https://prometheus.io/docs/introduction/overview/
https://www.splunk.com/
https://www.elastic.co/elastic-stack?ultron=B-Stack-Trials-EMEA-C-Exact&gambit=Elasticsearch-ELK&blade=adwords-s&hulk=cpc&Device=c&thor=elk%20stack&gclid=Cj0KCQiAvbiBBhD-ARIsAGM48bwTIRIKaubLR8xJNSwwr5R6Za7WG_iHQzFVQIkU6xxi1CW2B_BFj_caAqaDEALw_wcB
https://www.nagios.org/

ITan ocBOCHHUA

Kpurepuii ouennBanus

IToka3zaTenn onleHUBaAHUS

KOMIETeHIHH
ITKc-5.1. Cnocoben | Ucnonb3yer TexHoyIoruio | MIconb3yeT TEeXHOJIOTHI0 PabOThI
OIICHUBATH BIIUSTHHUE | pabOTHI ¢ OONMBINIMMHY JAHHBIMU | ¢ OOJBIIMMH  JaHHBIMH  TIpU
TEXHOJIOTHIi OOJIBIIHX | TIPU NPUHSATHH | IPUHATAN OPTaHU3AIMOHHBIX H
JaHHBIX Ha PE3yJIbTAThl | OPraHU3AIMOHHBIX U | DKOHOMHYECKUX  pElICHHA U
peIIeHHIA OYKOHOMHYECKUX PpEHICHUH U | 00OCHOBBIBACT (buHAHCOBO-
UCCIIEIOBATEIbCKIX U | 00OCHOBBIBaCT  ()MHAHCOBO- | SKOHOMHYECKHE MOKa3aTean s
NPaKTUYCCKHUX 3a/1a4. ODKOHOMHYECKUE  IIOKa3aTelld | PeHICHUs MIPHUKJIATHBIX
JUISL  peUIeHUsS TPHUKIATHBIX | (PUHAHCOBO-DKOHOMUYECKUX

(hMHAHCOBO-?KOHOMHYECKUX
3a1ad4.

3a1ad4.

4.2.2. ®opma u cpeacTBa (MeTO/bI) MPOBeIeHNUS IPOMEKYTOYHOM aTTeCTANNU

OK3aMEH HpPOBOIUTCS C IPUMEHEHHEM CIEAYIOIIMX METOIO0B (CPEACTB): YCTHOIO OIpoca MU

IIUCBbMCHHOTI'O 3aJaHud.

4.2.3. TunoBble OlleHOYHbIE CPEICTBA

IIpuMep THIIOBBIX OLIEHOYHBIX CPEACTB (BONPOCOB K IK3aMEHY)

O N o g K w DD

Hanucanue SQL-3ampocos.

[Ipouiecc MHTEIIEKTYaIbHOIO aHAIN3A ITAHHBIX.

Data-driven momxo.

OcHoBHbBIE ONpCACIICHUA U TCPMUHBI, TOAXOJAbI B MAIIITMHHOM O6y‘IeHI/II/I.
Ponp mammmHHOTO O6y‘IeHI/I$I B COBPEMCHHBIX IMPUKIIAIHBIX 3a1a4aX.

OcHoBHBIE 3Tarnbl pabOTHl AHATIUTHKA C METOJJaMU MAITUHHOTO OOY4EHHUSI.

OcHOBBI pabOThI C UHCTPYMEHTAIBHBIMH CPEICTBAMU MAILIMHHOT'O O0yUEHUS.
W3Bneuenne nanHbIX. OCHOBHBIE 3a/1a4M U3BJICUEHUS TaHHBIX.

Pabota co cTpykTypupoBaHHBIMH (haillamMu, MOJAKIIOYEHHE K persiuuoHHbIM bBJl,

9. Tpancdopmarus TaHHBIX.

10.  OOoraieHue JaHHBIX.

11.  Ouucrtka, BOCCTAaHOBJICHHE MPOMYIIEHHBIX 3HAUECHHH, 00pabOTKa aHOMAUH.
12. KomupoBaHue 1 OWHHHHT.

13.  TlonsTHe KayecTBa JaHHBIX H METOBI €TO MTPOBEPKH.

14.  Busyanuszanus JaHHBIX.

15.  Pa0ota c mpocThIMU BU3yaIH3alHUIMU.
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16.

CronOuKOBBIE IUArpaMMbl, KPYrOBbI€ JUArpamMMbl, AUarpaMMbl paccesHUs, TEIUIOBbIC

KapThl, <CLIUK C yCaMU».

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

Mertonpbl yiyulieHus: KOHTpacTa U300paxeHni.
[TonsiTre U poBOTO N300pAKEHUS.
[TpocTpaHcTBEHHOE U APKOCTHOE Pa3pelIeHue H300pakeHusl.
CraTucTudeckne XapaKTepUCTUKN N300paKEHHUS.
[ToHATHS TMHAMMYECKOTIO AMAIIa30HA U KOHTPACTa U300pakeHuU .
KonuuecTBeHHBIE MEPBI KOHTPACTA.

JIoxanbpHBIN KOHTPACT.

I'ucrorpamma sipKoCTH.

OTHOLIEHNE CUTHAI-LITYM.

Mertopbl yiyulieHus: KOHTpacTa U300paxeHn.
MacmrabupoBaHue pKOCTH.

BrIipaBHMBaHME THCTOIPAMMBI IPKOCTEH.
BripaBHMBaHMS SIPKOCTH 110 3aJaHHON THCTOTpaMMe.
MeToapl BBIIEIEHUS U YIIY4IIEHUS TPAaHULL.
IlonsiTHE rpaHUILIBL.

I'panueHt spkocTu.

Hcnonb30BaHue TUHEWHBIX QUIBTPOB JUIS OLIEHKU I'PaIuieHTA.
Onepanus cBEpTKU.

I'panrieHTHBIE ONIEPATOPBI.

CrnaxxuBanue n300paxeHUH.

VYayuiienue pe3kocTy n300paskeHusl.

Hepeskoe MmackupoBaHue.

MeToasl ycTpaHEHHS IIyMOB.

HcTouHuky nryma Ha U300pa’keHUsIX.

MeTto1bl ycTpaHeHus IIyMa.

YcTpaHeHue myma JJMHEHHBIMU (QUIBTPaMH.
@WIBTP NPOCTOTO CKOJIB3SIIETO CPEIHETO.
CBOICTBO cemapabenbHOCTH JIUHEWHOTO (PUIIbTpA.
buHomuanbHbI QUIBTP.

MenunanHast GpuabTpanms.

BunarepanbHblit GUIBTP.

VYnpasnsemble QUIbTPHI.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

Brienenune u ananms 00bEKTOB.

3ajaun BHICOKOYPOBHEBOI'O aHaM3a U300paxeHU M.
IToporoBoe Bblie€HNE OOBEKTOB.

[ToHsATHS TOYEK MHTEpECA U YITIOB HA U300paKEHUU.
MerTobl BBIAENEHUS YIJIOB.

[ToHsITHS KIIFOUEBBIX TOUEK U AECKPUIITOPOB.

Buael neckpuntopos.

VMcnonb30BaHue 1ECKPUNITOPOB AJIS BBIJEIEHHSI OOBEKTOB.
Ornenka KauecTBa BhIICICHUS 00bEKTOB Ha N300PaKEHUU.
HeliponHble ceTu nis aHanu3a U300paKeHU.
ApPXUTEKTYpbl HEHPOHHBIX CETEH, UCII0JIb3yeMble [l 00pabOTKU U aHaIM3a U300pakeHU.
CBepTOYHBbIE HEUPOHHBIE CETHU.

Ilepenoc 3HaHUl B CBEPTOYHBIX HEMPOHHBIX CETSX.
CermenTanus u Ki1accupUKaIMs N300pakeHUH ¢ TTOMOIIBI0 HEUPOHHBIX CETEH.
Mertoabl pakTOpHOro aHaIU3A.

MeTtoz rinaBHBIX KOMIIOHEHT.

Meroa CHHTYJISIPHOTO Pa3JI0KEHHUS.

MeTto/1bl OnpeieNeHns ONTUMAILHOTO Yncia (pakTopoB.
Bpamenue ¢pakTopos.

CoxkpaiiieHre pa3sMEPHOCTH NIEPEMEHHBIX ISl BU3yaIn3allid MHOTOMEPHBIX JIaHHBIX.
Knacrepuzarus.

MeTtonbl kiaccupukanuy 6e3 yuuTens.

Merton k-cpennux, nepapxudeckas arjiomeparus.
MeTpHku pacCTOSTHUSI MEXTy 00BEKTaAMHU.

MeTpuKH pacCTOSHUS MEXy KJIacTEPaMH.

[ToHsITHE HEYETKOW KIacTepU3allnH.

Kitacrepuzanus 10KyMEHTOB.

Knaccugukarus.

MeToap! KNacCUpHUKALMU C YUUTENIEM U 0€3 yUUTEs.
[TonsiTne oOyvaroreit BEIOOPKH.

Merto OmKalIInX COCEnei.

HausHblit OaliecoBCKUi MOAXO/I.

JepeBps perieHui.

OO0yueHue U UCTIOIH30BAHUE MOJICIICH.
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83. IIpornosupoBanue.

84. MeTtoap! MPOTHO3UPOBAHUS BPEMEHHBIX PSIJIOB.

85. PerpeccronHble MOIEIH.

86. JluHeitHas ¥ JTOTUCTHYECKAsT PErPECcCHs.

87. IIpobiema MyJTbTHKOJUIMHEAPHOCTH.

88. Ilpenckazanue Kypca aKuii.

89. KauecTBo Moeneli MallTMHHOTO O0YYCHHUSI.

90. OcHOBHbIE METPUKHU Ka4yecTBa MOJIEEH MAIMHHOTO O0YYEHHUS.

91. Marpwura 3armyTaHHOCTH (OIIHUOOK).

92. Cospemennsie BigData-perienust u apXuTeKTyphbI.

93. Buasl 3a1a4, pemaembix BigData-cucremamu.

94. 3aBucuMoOCTb crioco0a peleHus 3a/1a4uu OT €€ Pa3HOBUIHOCTH.

95. CocraBuble yactu BigData-cucrem.

96. IIpobnema onenku kadectBa BigData-cucrem.

97. dynKuMOHANBHBIE U He(QYHKIIMOHATLHBIE TPEOOBAHUSI.

98. Buabl 00pabOTKHM: CUHXpPOHHAs M aCHUHXPOHHAs, IakeTHas U moTouHas. [IpenmyiectBa u
HEIOCTaTKH.

99. CootHomieHue BUI0B 00pabOTKHU C TOIB30BATEIIECKHM OIIBITOM.
100.Cuctembl onepaTUBHOTO U JJOJATOCPOYHOTI'O XPAaHEHUS TaHHBIX.
101.Cuctems! pa3paboTku, COOPKH U TIOCTaBKH KOAA.

102.KavecTBa si3pIKa MPOTPAaMMHUPOBAHUS, BIUSIONINE HAa TPOU3BOIUTEIEHOCTb.
103.CucTteMbl KOHTPOJIST BEPCHH.

104.TTpobnema yripaBiieHUs] BEPCHSIMHA TPOTPAMMHBIX MOAYJIEH ¥ ITyOIHKaIUy apTePaKTOB.
105.Cuctems! coopku Maven u Gradle.

106.Peno3uropuii apre)akToB mporpaMMHOro KoJa.

107.Criermndrika pa3BepThIBaHHUS PACIIPEICIICHHBIX BEICOKOTIPOU3BOIUTEIBHBIX TPUIIOKECHUH.
108.Brenenue B obmaunsie cepBuck ([aaS, PaaS, SaaS).

109.Punocodust DevOps, HenpepbIBHAS HHTErPALMs U 10CTaBKa KOAA.
110.Texnonorus o0paboTku u xpaneHus naHabx Hadoop.

111.CocraBubie wactu Hadoop-kmacrepa.

112.9xocucrema Hadoop-tipoekTosB.

113.PacnipeienneHHOE BBIMIOJTHEHHUE MTPOTPAMM.

114.0Onepanyu 0ToOpakeHUs U CBEPTKH.

115.Bo3moxHO0CTh Tiepeonpeaenath yactu MapReduce mporpammel B kapkace Hadoop.
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116.Bo3moxnocti Hadoop Streaming API.

117.ITpumeps! peanuzanuu MapReduce-porpamm Ha si3bike python u 3amycka u3 koHconu bash.
118.0Opranuzamnus xpanenus naHnHbIX B BigData-cucremax.

119.0npenenenue baszwr Jlanupix u Cuctemsl Ynpasienust bazamu JlaHHBIX.
120.0Opranuzanus xpanenust napopmarun B knaccuyecknx CYBJl na nmpumepe PostgreSQL.
121.Bomnpockl obecrieueHust EeTOCTHOCTH JaHHBIX.

122.Tpe6osanus ACID.

123.Mcnonb30Banne pacrpeiciCcHHbIX (aiIoBBIX CHUCTEM B 3adadax o0pabOTKH OOJBIINX
00BEMOB JIaHHBIX.

124.Criennduixa XpaHeHHs JAHHBIX 110 3aIHCSM.

125.1Tpo6nemaTrka 0OecrieueHHs COTIIaCOBAaHHOCTH JIAHHBIX.

126.Apxurektypa NoSQL (not only SQL) na nmpumepe Apache Cassandra u ux oTinyme OT
kinaccuueckux CYB/JI.

127.Cuctembl makeTHOW 00paOOTKU JaHHBIX.

128.CocraB u Haznauenue Spark-kinacrepa.CrnekTp penraeMbIx 3aad.

129.PaboTta ¢ OCHOBHOI U BHEIIHEH MaMATHIO.

130.Mcnonb3oBanue nporpamMmmuoro uarepgdeiica Spark RDD.

131.CocraB u HazHavyeHue kinactepa Hive. Ces3pb ¢ TexHonorueir Hadoop.

132.ITpobnema UMNIOpTa JaHHBIX B CUCTEMBbI TAKETHONH 00pabOTKH.

133.Ummnopt ganasix B HDFS npu momormm Sqoop.

134.Hacrpoiika KoIm4ecTBa Oneparuii 0ToOpakeHusl.

135.Cucrembl MOTOYHOI 00pabOTKH TaHHBIX.

136. ApxutekTypa coOBITHITHO-OpUeHTHPOBaHHBIX BigData-cuctem.

137.TunoBsle apXUTEKTYpbl CUCTEM MEepeiaul COOOLICHUH.

138.bpokep coobmenuit Apache Kafka.

139. Apxurekrypa Flume.

140.BapuanTs! koHpurypupoBanus Apache Spark Streaming.

141.ITpuHIMI MUKPOTIAKETHON 00paboTKH.

142. Apxurektypa obnaunbix BigData-npunoxeHuit.

143.CocraB Texnonoruu Docker: ¢aitbr nokep, peectp o0pa3oB, KOHTeHHepHI, 1eMoH Docker.
144 Knacrtep Docker-xocTtos.

145.CocraB knactepa Kubernetes.

146.Crioco6s! noBsIlIeHUs: pou3BoIuTeNbHOCTH BigData-cuctem.

147.Ctpareruu 3aMenIeHs TaHHbIX B Kelll, CTPaTeTUH NPeABbIOOPKH.
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148.ITomynsipHbIe CUCTEMBI KelnpoBanus s BigData-3aay.

149.TexHONOTHY BBIYUCIICHUH B TAMSTH U XPaHEHUS JTAHHBIX B TTAMSITH.

150.Knactep Ignite.

151.Bo3moxkHocTH Ignite uist opraHu3anuu KEeIIMpOBaHUsI, BEIYMCICHUH, TIEpe1adyu COOOIICHUMA
Y MAIIMHHOTO O0YYEeHWHsI Ha OCHOBE OOJIBIINX JaHHBIX.

152.BcTpoenHast mojiepkka MpaBril aBTOMaTHIeCKOro Maciirabuposanus B Kubernetes.

Oo0pa3sen oTBeTa NpH NPOBEIEHNH TEKYLIEro MPOMeKYTOUHOM aTTecTAlnu

DK3aMeH 10 nucuuIinee «TexXHoIorus pa6OTLI ¢ OONBIIUMH JaHHBIMU )

Bomnpoc Ne8 Cocras knactepa Kubernetes

Komnonentsl Kubernetes
Ipu pazeépmuieanuu Kubernetes Vol umeeV 0eno ¢ kiacmepom.

Knacmep Kubernetes cluster cocmoum u3z nabop mawiun, max Hazvleaembvie y3/ivl, KOMOpble 3anyCKaiom
KOHmetiHepusuposanmvie npunodxcenus. Knacmep umeem xax munumym ooun paboyuii ysen.

B pabouux ysnax pasmewjenvt noovl, 8asouuecs KOMROHeHmamu npunodicenust. Ilnockocmo ynpaenenus
ynpasisem paboyumu y3namu u nooamu 6 Kiacmepe. B npomviuinennvix cpedax niockocms ynpasienus 00biuHo
3anycKaemcs Ha HeCKOIbKUX KOMNbIOMePAx, a Kiacmep, KaK npaguilo, pa3eépmuleaencs Ha HeCKOAbKUX Y31ax,
2apaHmupys omKa3oyCcmMouyuU80CMs U bICOKYIO HAOENCHOCMb.

Ha smoui cmpanuye 6 obwux uepmax onuceiéaemcs pasnuynbie KOMNOHEHMbl, He0OX00uMble 0Jis pabombl
xkaacmepa Kubernetes.

Huoice noxazana OMCZZPCZMMCI Kiacmepa Kubernetes co scemu c8s3aHHbIMU KOMNOHEHMAMU.
IInockocmo ynpaejeHus KOmMnoHenmamu

Komnonenmul nanenu ynpasienus omeeuaiom 3a OCHOGHble Onepayuu Kiacmepa (Hanpumep, niauupoganue), a
maxaice 0opabamuleaiom coOblmust Kiacmepa (Hanpumep, 3anyckaiom Hosulil nod, ko2oa noje replicas
PA36EPMbIBAHUSL He COOMBEMCMEYem mpehyeMoMy KOIUYECmEY PEeniukK).

Komnonenmul nanenu ynpasienuss mo2ym 6bims 3anywensl Ha a1iobou mawune 8 kiacmepe. OOHako 0 RPOCmMomol
cyeHapuu Hacmpouku 06bIYHO 3aNyCKAIOM 6Ce KOMNOHEHMbL NAHENU YRPAGIEHUS HA OOHOM KOMNbIOMepe U 8 MO Jice
8peMs He NO360IAI0M 3aNyCKAMb NOIb306AMENbCKUe KOHMeHepbl Ha 9mMom Komnovlomepe. CMompume cmpanuyy
Co30anue 8bICOKOHAOENCHBIX KIACEPOS O/t NPUMEPA HACMPOUKY HECKONbKUX 8€0YUUX UPMYATbHBIX MAUUH.

kube-apiserver

Cepsep API — xomnonenm Kubernetes nanenu ynpasnenust, komopuiii npeocmasisem APl Kubernetes. API-cepsep
— 9Mo KaueHmckas wacme nareau ynpaeienus Kubernetes

OcHosHotl peanuzayueti API-cepsepa Kubernetes sensemcs Kube-apiserver. kube-apiserver npeonasnauen ons
20PUBOHMATLHO20 MACUUMABUPOBAHUSL, MO €CMb PA36EPMbIEAHUE HA HECKOIKO IK3EMNIAPOS. Bul mooiceme
3anyCcmums HECKONIbKO IK3eMNIspos kube-apiserver u coanrancuposams mpagdux mMexncoy Imumu IK3eMIIAPAMU.

etcd

Pacnpedenénnoe u svicoxonadéicnoe xpanunuuge 0annvlx 8 popmame "kniou-3navenue”, Komopoe ucnoib3yemcs
KaK 0CHO8HOe XpaHunuuje cex Oannvix kiacmepa ¢ Kubernetes.

Ecnu 6aw knacmep Kubernetes ucnonvzyem etcd 6 kauecmee 0CHOBHO20 XpaHuauwa, ybeoumecns, Ymo y 8ac
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https://kubernetes.io/docs/concepts/workloads/pods/pod-overview/
https://kubernetes.io/docs/admin/high-availability/
https://kubernetes.io/ru/docs/reference/glossary/?all=true#term-control-plane
https://kubernetes.io/docs/reference/generated/kube-apiserver/

HACMPOEHO pe3epeHoe KONUPOSaHue OAHHbIX.
Bui mooiceme naiimu noopobmnyro ungopmayuro o etcd 6 ouyuanbHoll OOKymMenmayuu.
kube-scheduler

Komnonenm nnockocmu ynpagienus, Komopwlii omcaexcusaen co30anHbvie noosl 6e3 NPpuBsA3aHHo20 y3id u
8blOUpaem y3ei, Ha KOMOPOM OHU OOIAHCHbL pabomamo.

Tpu naanuposanuu pazeépmpieanis NOO08 HA Y3AX YUUMBLEAIOMCI MHONCECMEO (DaAKMOpPOs, 6KII0UA MPebosaHsl
K pecypcam, 02panuienus, Cés3aHHble ¢ annapamublMu/npoSpamMmMHbIMU NOTUMUKAMU, NPpUHadnedcHocmu (affinity)
u HenpuHaoaedcHocmu (anti-affinity) y3n06/n0006, MecmoHaxoxicOeHusi OAHHLIX, NPEOENbHbBIX CPOKOS.

kube-controller-manager
Komnonenm Control Plane sanyckaem npoyeccvl konmponnepa.

Bronne nocuuno, umo xaswcowviii Koumpoinep 6 c6010 ouepedb npedcmagisien cobol omoenbHulll npoyece, u 0
VYNPOWeHUs. 6ce maKue nPoyeccobl CKOMRULUPOBAHBL 8 00UH 0BOUYHDBIN (Al U LINOIHAIOMCSA 8 0OHOM npoyecce.

Dmu KOHMpoIePbl BKAOUAION.:
Koumponnep ysna (Node Controller): yeedomnsiem u peacupyem na coou y3na.

Koumponnep pennuxayuu (Replication Controller): noddepoicusaem npasuibHoe KOAU4eCmeo nooos 0 Karcoo2o
00beKmMa KOHMPOLNEPA PENTUKAYUU 8 CUCTHEME.

Koumponnep koneunvix mouex (Endpoints Controller): 3anonusem o0vexm koneunvix mouex (Endpoints), mo ecmo
cesizvisaem cepsucsi (Services) u noowt (Pods).

Koumponnepor yuemnvix 3anuceii u mokenog (Account & Token Controllers): cozoarom cmanoapmHuoie yuemmoble
3anucu u moxenwvt 0ocmyna API 0151 HogbIx npocmpancme umen.

cloud-controller-manager

cloud-controller-manager sanyckaem konmpoanepsl, Komopbuie 63aumM0OOUCMBYIOM ¢ OCHOBHLIMU OONAYHBIMU
nposatioepamu. [Jeouunwiti ghaiin cloud-controller-manager — smo anvpa-gynxyuonanrsrocms, nosguswiuecst 6
Kubernetes 1.6.

cloud-controller-manager sanyckaem monvko yuknvl Konmponrepa, omuocswuecs k 06aauHoMy nposatioepy. Bam
HYJHCHO OMKIIOYUNb IMU YUKIsl Konmpoanepa ¢ kube-controller-manager. Boi modiceme omxmouums yukiot
koumpoinepa, ycmanosus ¢naz --cloud-provider co snauenuem external npu sanycxe kube-controller-manager.

C nomowwio cloud-controller-manager koo xax obnaunvix nposaiioepos, max u camozo Kubernetes mosicem
paspabamvléamscs He3asucumo opye om opyea. B npeowioyuux eepcusix ko0 sopa Kubernetes 3asucen om kooa,
NPeOHA3HAUEeHHO020 05l (PYHKYUOHATILHOCMU 0OIAUHBIX NPOo8atioepos. B 6ydywux evinyckax Koo, cneyuguurwlii 0s
00IAUHbIX NPOBALIOEPO8, OOJINHCEH NOOOEPIHCUBABCS CAMUM 0ONAUHBIM NPOBAIOePOM U KOMIOHO8ambes ¢ cloud-
controller-manager 6o epemsa 3anycxka Kubernetes.

Credyiowue KOHMPOLEPbL 3A8UCAI O OOIAUHBIX NPOBANIOEPOSs.

Koumpoanep y3na (Node Controller): nposepsiem obaaunviil nposaiioep, ymoowl onpedenums, Obll au yOaieH y3el 6
obnake nocie moz2o, Kaxk O nepecmail pabomamao

Koumponnep mapwipymos (Route Controller): nacmpausaem mapuipymsi 8 0CHOBHOU UHppacmpykmype obraka

Koumponnep cepsucos (Service Controller): cozoaém, obnosnsiem u yoausiem 0arancuposuux Hazpy3ku
obaauno2o nposatioepa.

Koumponnep moma (Volume Controller): cozoaém, npucoedunsem u monmupyem moma, a maxice
83aumooeticmgeyem ¢ 001AUHLIM NPOBALLOEPOM OJisl OPKECMPAYUL MOMO8.

Komnonenmut y3ia

Komnonenmul y3na pabomarom na xaxicoom ysie, no00epiucudas pabomy nodos u cpedvt guinoanenus Kubernetes.
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https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/#backing-up-an-etcd-cluster
https://etcd.io/docs/
https://kubernetes.io/docs/concepts/architecture/controller/
https://kubernetes.io/docs/concepts/architecture/controller/
https://kubernetes.io/docs/tasks/administer-cluster/running-cloud-controller/

kubelet

Azenm, pabomarowuii Ha Kaxcoom y3ie 8 kiacmepe. OH ciedum 3a mem, 4mobbl KOHMeUHepbl ObLIU 3anyUjeHsl 8
nooe.

Ymunuma kubelet npunumaem nabop PodSpecs, u eapanmupyem pabomocnocobHocmy u UCNPagHOCMb
onpeoenénuvix 6 Hux Koumelnepos. Aeenm kubelet ne omeeuaem 3a konmeiinepwi, ne cozoannwie Kubernetes.

kube-proxy

kube-proxy — cemesoti npoxcu, pabomarowuii Ha KaxicOoM y3ie 6 Kiacmepe, U peanu3youull 4acms KOHYenyuu
cepsuc.

kube-proxy xongueypupyem npasura cemu na yznax. Ilpu nomowu Hux paspewlaromes cemegvie NOOKIOUEHUs K
BAUUMU NOOAM USHYMPU U CHAPYIHCU KIACmeDd.

kube-proxy ucnonvszyem yposens purompayuu nakemos 8 onepayuoHHoU Cucmemvl, eciu o1 docmynen. B
npomusHom cayuae, kube-proxy cam obpabamvleéaem nepeoayy cemegoeo mpaguxa.

Cpeoda svinonnenuss KoHmeuHepa
Cpeoa evinonnenus Konmennepa — Mo NPOZPAMMA, NPEOHAZHAYEHHAS O GbINOTHEHU KOHMEUHEPO8.

Kubernetes nodoepoicusaem neckonvko cpeo oist 3anycka koumetinepos: Docker, containerd, CRI-O, u mo6as
peanuzayus Kubernetes CRI (Container Runtime Interface).

Hononnenus

Jlononnenus ucnonvsyiom pecypcol Kubernetes (DaemonSet, Deployment u m.o.) ons pacuupenus
@ynxyuonarvbrnocmu knacmepa. Iockonvky 00noanenus 0X6amui8aom 6eCo KIACmMep, pecypcbl OMHOCIMCS K
npocmpancmay umen Kube-system.

Hexomopuie uz dononnenuil onucarnsl Hudice; 6onee nOOPOOHbBIU CRUCOK OOCMYNHBIX PACUUPEHUT bl MOJCEme
Hatimu Ha cmpanuye [lonoanenus.

DNS

Xoms npouue 00noHeHUs He AGTAIOMCS CMPO20 00A3aMeNbHbLIMU, 00HAKO npu smom y écex Kubernetes-knacmepos
oondicen bvims knacmephvlti DNS, max kax mMuozue npumepuvl npeononazaom e2o Haiudue.

Knacmepnwviii DNS — smo DNS-cepsep napsoy c opyeumu DNS-cepgepamu 6 gauiem oxpysicenuu, Komopwiil
obnosnssem DNS-3anucu ons cepsucos Kubernetes.

Konmeitinepul, 3anyuennsie nocpeocmeom Kubernetes, asmomamuuecku sxmouarom smom DNS-cepsep 6 ceou
DNS.

Beo-unmepdgbeiic (Dashboard)

Dashboard — smo ynusepcanvnuiii 6e6-unmepghetic ons knacmepos Kubernetes. C nomowwio 2moil naneiu,
ROb308AMENU MO2YM YNPAGTAMb U YCMPAHAMb HENOLAOKU KAACMePAd U NPUIOICEHUL, pabomarwux 6 Kiacmepe.

Monumopune pecypcog konmetinepa

Monumopune pecypcoe Konmetinepa 3anucoiéaem oowue Mempuxi 0 KOHMeUHEPax 6 UOe PEMEHHbIX P00 8
YEHMPAIbHOU Oa3e OaHHbIX U Npedadeaem noIb306amenbCKull unmep@eic 0isk nPOCMOmMpa SMUX OAHHHIX.

Jlozuposanue knacmepa

Mexanuzm Jlocuposeanusl Kiacmepa omeedaent 3a COXpaHeHue 10206 KOHmelZHepa 68 YeHmpaiu306aHHOM Xpanuiuwye
10208 C B03MOMNCHOCMDbBIO UX noucxa/npocmompa

Cmyoenm:

I'pynna:
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https://kubernetes.io/docs/reference/command-line-tools-reference/kube-proxy/
https://kubernetes.io/docs/concepts/services-networking/service/
https://docs.docker.com/engine/
https://containerd.io/docs/
https://cri-o.io/#what-is-cri-o
https://github.com/kubernetes/community/blob/master/contributors/devel/sig-node/container-runtime-interface.md
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://kubernetes.io/docs/concepts/cluster-administration/addons/
https://kubernetes.io/docs/concepts/services-networking/dns-pod-service/
https://kubernetes.io/docs/tasks/access-application-cluster/web-ui-dashboard/
https://kubernetes.io/docs/tasks/debug-application-cluster/resource-usage-monitoring/
https://kubernetes.io/docs/concepts/cluster-administration/logging/

IIIkana ¥ KPpUTEPUH OLEHKHU NIPH NIPOBEAECHUHU IIPOMEKYTOYHOM aTTecTaluu

Ouenka 5 Hcnonb3yeT TEXHOJIOTHIO paboThl ¢ OOJIBUIMMU JIaHHBIMU IIPH
(oTi1M4YHO) IPUHATAN OPTraHM3aLUOHHBIX M JKOHOMMYECKUX PCIICHHH U
000OCHOBBIBaeT  (PMHAHCOBO-3KOHOMHUYECKHE  IIOKa3aTeNud  JJs
peLIeHHs TPUKIIAAHBIX (PMHAHCOBO-?PKOHOMHYECKHX 33/1a4.

[Tpu HanucaHuK paboThI MPOSIBUI TBOPUYECKUN MOAXOL.

Ounenka 4 Hcnonb3yeT TEXHOJIIOTHIO paboThl ¢ OOJNBUIMMU JaHHBIMU TIPH
(xopoo) OPUHATAN  OPTaHU3AIMOHHBIX W JKOHOMHYECKHX pEIIeHUH ¢
00OCHOBBIBaeT  (PMHAHCOBO-?KOHOMHUYECKHE  IIOKa3aTead ULl
pelIeHus] TNPHUKIAAHBIX  (UHAHCOBO-DKOHOMHYECKHX 3agad C
Hejoueramu. PaboTra HamycaHa Ha XOPOILIEM YPOBHE.

Ouenka 3 Hcnonb3yeT TEXHOJOTui0 padoThl C OOJBIIMMH JaHHBIMUA MpU
(YnoBJIETBOPHUTEIBHO) NPUHATAN OPTraHU3AlMOHHBIX M HKOHOMHYECKUX pEIICHUH U
000CHOBBIBaeT  (MHAHCOBO-DKOHOMUYECKHE  TOKa3aTeNnu IS
pellieHuss  NPUKIAJAHBIX  (UHAHCOBO-3KOHOMHMYECKMX  3ajad,
JOMyCcKasi cepbe3Hble omuOKku. PaboTa HamucaHa Ha HU3KOM
YpOBHE.

Ouenka 2 He ucnonp3yeT TexHOIOTHIO pabOThl ¢ OONBIIUMU JAHHBIMU TpU
(Hey10BJIETBOPUTEJIBHO) | IPUHATUA OPraHU3AIMOHHBIX M 3KOHOMUYECKUX PELIEHUHA W HE
000CHOBBIBaeT  ()MHAHCOBO-DKOHOMUYECKHE  TOKa3aTelud  JUid
peIICHUS TPUKIATHBIX (PMHAHCOBO-3KOHOMUYECKHX 33]1a4.

Pabota HanycaHa Ha HEYJOBJIETBOPUTEIHLHOM YPOBHE.

5. Metoguyeckue yKa3aHusi JAJis 00y4YaOMMXCs M0 OCBOEHUIO TUCIHUTITHHBI
CamocrosiTesibHas padora

CamocrosiTennpHasi paboTra — KpaliHE BaKHBIM DSJIEMEHT IMOATOTOBKH B TIPOIIECCe
06y‘~ICHI/I$[. HOJ’Iy‘II/ITB BCCCTOPOHHHUC 3HaHUA, OrpaHu4uBasIChb npu 3TOM TOJIBKO

MMpOCIyHINBAHUCM JIEKITUM 1 OCEICHUEM CCMHUHAPCKUX 38.H$ITI/II71, HCBO3MOXKHO.

Kpome Toro, mnoHsaTuiiHBIA ammapar Kypca pa3HooOpa3eH, o0beMeH, 4TO TpeOyer
cHenuaibHON paboThl s WX YCBOEHHSA. BakHBIM yClIOBMEM YCHEIIHON CaMOCTOSTEIbHON
paboThl  SABJIAIOTCSA KOHCYJBTALMU MPETOAaBaTelis U TIATeIbHast MOJAr0TOBKA K MPAKTUYECKUM

3aHATHUAM.

Lenb camocTosTeNbHON pabOTHl MO M3y4YEHHIO y4eOHOro Martepuana — (opMHUpPOBaHUE
HaBBIKOB CAMOCTOSITEIILHOIO O0TOOpa M U3y4eHHs y4eOHOM AUTepaTypbl, MHTEPHET-UCTOUHUKOB,
MaTepuasoB MEPUOJUYECKUX M3JIaHUM, UX aHaIu3a U OCMbIcIeHus. B pesynbrare aTOl paboThI
JOJIKHBI HAyYUTHCS MOHUMATh JIOTUKY HAYYHOT'O HCCIIEIOBaHUS, KPUTHUYECKH aHAIU3UPOBATH
CYLIECTBYIOIIUE B HAy4YHOM JHTEpaType TOYKH 3pEHUS M Ha 3TOW OCHOBE (OPMHUPOBATH

COOCTBEHHYIO MO3UIHIO 110 paCCMaTPHUBAEMOMY BOIIPOCY.
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CamocrodrenbHas padoTa MO JUCHUIUIMHE UTPAET BAXKHYIO POJIb B XOZ€ BCEro y4eOHOTo
mnpouecca. Meronuueckue Marepuanbl U PEKOMEHJALMU TOTOBATCS IPENoAaBaTelleM U

BBIAAKOTCA o6yqa}omeMyc>1.
Pa6ora Ha CEMUHaApaxX U JICKIUAX

Bo Bpems nexkumm oOy4aromuiicsi TOJDKEH BECTH KpaTKWK KOHCIEKT. Pabora c
KOHCIIEKTOM JIEKIIMK MPEAIOaracT NpoCMOTP KOHCIIEKTa B TOT K€ JI€Hb Iocie 3aHatuil. [Ipu
TOM HEOOXOAMMO MOMETHUTh MaTepHallbl KOHCIIEKTa, KOTOPHIC BBI3BIBAIOT 3aTPYIHEHHS IS
MTOHUMAaHHUSI.

OOyuaromuiics TOJKEH CTapaTbCsl HAMTU OTBETHl HAa 3aTPYAHHUTEIbHBIE BOIPOCHI,
UCIIOJNIB3YS PEKOMEHyeMYIo JuTepaTypy. Ecinu eMmy caMocTosTeNbHO HE YIaI0Ch pa300paThes B
marepuaie, HE0O0XoauMo Cc(hOpMYyIHpPOBATH BOMPOCKI W OOpaTUTCS 3a TOMOMIIBIO K
IpenoAaBaTe/l0 Ha KOHCYJIbTAUMU WU Onwxkaiimed nekuuu. OOyuwaromemycs HE0O0XOAMMO
PEryJIsipHO OTBOJIUTH BpeMs JJI MOBTOPEHMS MPOMJIEHHOIO0 MaTepuaa, IpoBepssi CBOM 3HAHUS,
YMEHUS U HaBBIKU M0 KOHTPOJIBHBIM BOITPOCAM.

[Tpu MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAWMO MOMHHUTH, YTO Ta MM HWHAs
JUCLUIUIMHA TECHO CBs3aHA C paHee M3yyaeMbIMM KypcaMmu. bosee TOro, MMEHHO CHHTE3
MOJIYYEHHBIX paHEEe 3HAaHUM M TEKyLIero wmaTrepuajla MO0 Kypcy JelaeT MOATOTOBKY
pe3yJbTATUBHOU U BCECTOPOHHEN.

Ha cemunapckux 3aHsTHAX OOydarolUiCs AOKEH YMETh MOCJIEN0BaTEeIbHO U3Jararb
CBOM MBICJIM U apTyMEHTUPOBAHHO X OTCTAauBaTh.

JI71sl TOCTHKEHUS ATOM 1IeTTH HEeOOXOAMMO:

1) 03HaKOMUTBCS C COOTBETCTBYIOLIEH TEMOH MPOrpaMMbl AUCHUIUINHBL;

2) OCMBICIUTD KPYT U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

3) U3y4nUTh PEKOMEHIOBAaHHYIO JIUTEPATYpy MO TaHHOU TeMe;

4) TIIaTeIbHO U3YYHUTh JEKIMOHHBINA MaTepHua;

5) 03HaKOMUTBCS C BOIIPOCAMU OUYEPEIHOIO CEMUHAPCKOTO 3aHSTHS.

N3ydyeHne BOmpocoB oyepeqHOW TeMbl TpeOyeT TIIyOOKOIo YCBOEHHS TEOPETHUYECKHX
OCHOB  JUCIUIUIMHBI, PACKPBITUS CYIIHOCTH OCHOBHBIX JKOHOMHYECKHX KaTeropui,
poOJIEeMHBIX aCIEKTOB TEMBI U aHajIM3a (PaKTUYECKOT0 MaTepHara.

MeToau4eckue PeKOMEHAAIUHU MO MOATOTOBKE K l'lpOMG)KyTO‘-lHOﬁ aTTeCcTalluu

IIpy moATOTOBKE K MPOMEKYTOUYHON aTTECTALMM O3HAKOMBTECHh CO CIMCKOM IMPEICTABIEHHBIX
BOINPOCOB. POpPMYyIHPYHTE OTBET C TOUYKH 3PEHUS MPUMEHEHHUS PA3JIUYHBIX METOJOB aHAIU3a
naHHbIX. Heo0xoauMo fgaTh apryMEHTHPOBAaHHBIA OTBET, MOATBEPXKAAIOMIUNA YpOBEHb

OCBOCHUA KOMIICTCHIIMH.
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6. YueOHast 1uTepaTypa U pecypchbl HHPOPMANMOHHO-TEJIEKOMMYHUKALMOHHOM CeTH
"UHTepHeT", BK/IIOYAS NepeYeHb Y4eOHO-MeTOAUYeCKOro odecrnedeHust 1Jas
CaMOCTOSATEIbHOM Pa0oThHI 00y4aIOIMXCH 10 TUCHHUILINHE (MOIYJII0)

6.1. OcHoBHas uTepaTypa.
1. Baitn, ITutep Ludposas Tpanchopmamus OuszHeca: M3MeHeHne OW3HEC-MOJETH IS
opranuzaruu HoBoro nokojienus / [Turep Baitn, Credanu Bopuep ; mepeBon M. OxyHbkoBa. —
Mocksa : Anpnuna Ilabmumep, 2019. — 264 c. — ISBN 978-5-9614-2184-2. — Tekcr :
AJIEKTPOHHBIA // DnexkTpoHHO-OuOmmoTeunas cucremMa IPR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/82656.html

2. Mupkun, b. I'. Benenue B aHanu3 JaHHBIX : Y4eOHUK U nTpakTukyMm / b. I'. Mupkun. —
Mocksa : UznatensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
9916-5009-0. — Tekcr : oamekrponnsii // OBbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262

6.2. lonotHuTEILHAS JIUTEPATYPA.

1. beccmeptabiii, . A. CucrteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yueOHOe Mmocodue Juis
cpenuero npodeccronansHoro obpazosanus / M. A. beccmepTHbIl. — 2-€ U3., UCOP. U JIOT. —
Mocksa : UzparensctBo FOpaiir, 2020. — 157 ¢. — (IIpodeccuonansuoe obOpa3oBaHHE). —
ISBN 978-5-534-11361-7. — Tekct : osnekrponnsiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/455735 (nara obpamenus: 25.02.2021).

2. I'moroBa, M. FO. Maremaruueckast 06paboTka HH(pOpMAIMHK | yUeOHUK U MPAKTUKYM JJIs
By3oB/ M. IO.'nmoroBa, E.A.CamoxBamoBa. — 3-¢ wu3A., HcOp. U Jom. — Mocksa :
NznatenberBo FOpaiit, 2020. — 301 ¢. — (Bwicmee ob6pazosanme). — ISBN 978-5-534-13622-
7. — Texkcr : anextponnsiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/466129 (nara
oOpamenus: 25.02.2021).

3. Kpemep, H. III. DxoHomerpuka : yuyeOHUK U mpakTukyMm i By3os/ H. L. Kpemep,
b. A. Ilytko ; mon penakmueit H. III. Kpemepa. — 4-e wu3a., ucnp. um jgom. — Mocksa :
WznatenberBo FOpaiit, 2020. — 308 ¢. — (Bwicmee oopazosanme). — ISBN 978-5-534-08710-
9. — Tekcr : anextponnsbiit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449750 (nara
obpammenust: 25.02.2021).

4, Moiizec, b.b. Cratuctuyeckue MeTOAbI KOHTpPOJISI KadecTBa UM oOpaboTka
AKCIIEPUMEHTAJIbHBIX JaHHBIX : yueOHoe mocobue st By3oB / b. b. Moiizec, . B. IlnoTHuKOBa,

JI. A. Penpko. — 2-¢ m3n. — Mocksa : UznmarensctBo IOpaiit, 2020. — 118 c. — (Bsicmiee
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obpazoBanue). — ISBN 978-5-534-11906-0. — Texkct : anextponusiii // ObC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/457092 (nata oopamenus: 25.02.2021).

5. Hecrepos, C. A. ba3sl qanHbIX : yueOHUK U pakTukyM aiis By3oB / C. A. HectepoB. —
Mocksa : M3natensctBo FOpaiit, 2020. — 230 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-00874-6. — Tekcr : oamekrponnsii // OBbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450772 (nara obparenus: 25.02.2021).

6. [Tapdenos, IO.II. TlocTpensuuoHHBIE XpaHWIMINA AAHHBIX . ydyeOHOE IMocoOue I
By30B/ [O.Il. Ilapdpeno; mom wHayunoit penmakiuedr H. B. IlamymoBckoit. — Mocksa :
WznatenscrBo FOpaiit, 2020. — 121 ¢. — (Bsicmee o6pazosanne). — ISBN 978-5-534-09837-
2. — Texcrt : anexkrponnsiii // DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/453758

6.3. YueOHO-MeTOAMYECKOE 0OOeclieueHHe CAaMOCTOATEILHOH padoThl.
He npexycmotpeHo.

6.4. HopmaTuBHBIE NIPABOBbIE JOKYMEHTHI.

1. @3 «O Lentpanbunom banke Poccuiickoit denepanuun (banke Poccun)» orl0 wurons
2002r. Ne86 - @3. «Cobpanue 3akoHomareabcTBa PDy»,15.07.2002, No28, ct. 2790.

2. @3 «O b6ankax u 6aHKOBCKOU AesitenbHOCTH» OT 02 nexadpst 1990r. Ne395-1. «Cobpanue
3aKoHojiatebcTBa POy, 05.02.1996, N 6, cT. 492,

3. @3 «O BaJIIOTHOM PETYIUPOBAHUU U BaTIOTHOM KOHTpoje» oT 10 nexabpsi2003 r. Nel73-
@3. «Cobpanue 3akoHoaarenbcTBa POy, 15.12.2003, N 50,ct. 4859.

4. ®3 «O0 »snextpoHHOM moamucu» oT 6 ampens 2011 1. Ne63-d3. «Cobpanue
3akoHoAarenbcTBa POy, 11.04.2011, N 15, ct. 2036.

5. @3 «O HanuoHaNbHOH TUIaTex)HOU cucteme» oT 27 utons 2011 r. Nel61-3.«Cobpanue
3akoHojarenscTBa PO», 04.07.2011, N 27, ct. 3872.

6. ®3 «O mepcoHanbHbIX JaHHBIX» OT 27 wurons 2006 roma Ne 152-03. «Cobpanue
3akoHozarenscTBa POy, 31.07.2006, N 31 (1 u.), ct. 3451.

7. ®3 «O [OpOTUBOAEUCTBUHU JieTalM3allid (OTMBIBAHHUIO) JOXOJOB, IOJYYEHHBIX
IOPECTYNHBIM IyTeM, U (uHAHCUpOBaHUIO Teppopu3ma» oT 7 uwona2001 roma Ne 115-D3.
«Co0Opanue 3akoHogarensctBa POy, 13.08.2001,Ne 33 (wacts I), ct. 3418.

6.5. UuTepHeT-pecypcesbl.

https:// habr.com

https://rb.ru

https:// proglib.io- Odpunmansuerii caiiT xxypraana ForkLog
https:// vc.ru

o ~ w0 e

https:// tproger.ru
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6.6. UHbIEe CTOYHHKH

1.

['op6auenko, B. M. MHTennexTyalbHble CHCTEMBl: HEYETKHE CHUCTEMBI M CETH : ydeOHOe
nocobue mis By3oB/ B. W. T'opbauenko, b. C. Axmeros, O. lO. Ky3nenosa. — 2-e¢ wu3f.,
ucrip. u  jgom. — MockBa : MzmarensctBo [Opaiir, 2020. — 105c¢c.— (Bsicmiee
obpazoBanue). — ISBN 978-5-534-08359-0. — Texkcr : anexrponusiii / ObC KOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/453629 (nara obparenus: 25.02.2021).

3aropynbko, FO. A. MckyccTBeHHBIH WMHTEIUICKT. MHKeHepus 3HaHUM : ydeOHOe mocoOue

s By3oB/ HO. A. 3aropynbeko, I'. b. 3aropynsko. — Mocksa : H3znatensctBo FOpaiiT,
2020. — 93 c.— (Bwicmiee o6OpazoBanme). — ISBN 978-5-534-07198-6. — Tekcr
anektponubii // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/455500 (nara

obpamenus: 25.02.2021).

Kynpsisuies, B.B. WHTemiekryanbHble CHCTEMBI : YYEOHHK W MPAKTUKYM ISl BY30B /
B. b. Kyapsisues, 3. O. I'acanos, A. C. [lonkon3uH. — 2-¢ u3a., ucnp. u jon. — MockBa :
WznatensctBo HOpaiit, 2020. — 165 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
07779-7. — Teker : onektponnsnii // 3BC  Hpaitr [caiit]. — URL:
https://urait.ru/bcode/452226 (mara obpamenus: 25.02.2021).

Mapkun, A.B. [IlporpammupoBanne Ha SQL: yueOHOe mnocoOue i CpeaHero
npodeccuonansHoro obpazoBanmsi /| A. B. Mapkun. — Mocksa : W3matensctBo HOpaiiT,
2020. — 435 c.— (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-11093-7. —
Tekcr : anextponnsiii / DBC FOpaiit [caiir]. — URL: https://urait.ru/bcode/456926 (mara
oOpatuenus: 25.02.2021).

HoBukos, ®. A. CuMBOIMYECKUN HCKYCCTBEHHBIH HHTEJUIEKT: MAaTEMaTUYECKHUE OCHOBBI

IpeJCcTaBlIeHUs] 3HaHMM : ydueOHoe mnocoOue g By30B/ @. A. HoBukoB. — Mocksa :
UznatensctBo [Opaiit, 2020. — 278 c. — (Bsicmiee oOpazoBanue). — ISBN 978-5-534-
00734-3. — Tekcr : onektponHsii // OBbC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/451447 (nara obpamenus: 25.02.2021).

OCHOBBI MaTeMaTHUYECKOW 00pabOTKH HH(POpPMAIMK . YUCOHHK W MPAKTHKYM JUIss BY30B /
H. JI. CrecdanoBa, H. B. Kouypenko, B. U. CuerypoBa, O.B. Xapurtonosa; monm oo0mieit
penakmueit H. JI. CredanoBoii. — Mocksa : WzmatensctBo IOpaiit, 2020. — 218 ¢c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-01267-5. — Tekct : anekrponHsii // 3BC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/450842 (nata oopamienus: 25.02.2021).
CrankeBud, JI. A. MHTemnekTyalbHble CHCTEMbI U TEXHOJOTHH ;| YUCOHHUK U MPAKTUKYM JJIs

By30B / JI. A. CrankeBud. — Mocksa : U3narensctBo KOpaiit, 2020. — 397 c. — (Bricmiee
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7.

obpazoBanue). — ISBN 978-5-534-02126-4. — Texkcr : anextponHsiii // OBC KOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/450773 (nara obparuenus: 25.02.2021).

Tpetbsik, JI. H. OCHOBBI T€OpUU W MPAKTHKH OOPAOOTKH 3KCIIEPHUMEHTAIBHBIX JaHHBIX !
yaeOHoe mocooue s By3oB/ JI. H. Tperbsik, A.JI. BopoObeB ; mom oOmieit pemgakuuei
JI. H. Tpetbsik. — 2-e¢ u3a., ucnp. u gon. — Mocksa : M3parensctBo IOpaiit, 2020. —
237 c. — (Beicmee ob6paszoBanue). — ISBN 978-5-534-08623-2. — TekcT : 21eKTPOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/454093 (nara obpamenus: 25.02.2021).
YeptkoBa, E. A. Cratuctuka. ABToMaru3aius o0padoTku nHbopMaIuu : yaeOHoe mocoodue
it By30B / E. A. UeptkoBa ; moj obmieit pegakiueit E. A. UepTkoBoit. — 2-e u3f., ucop. u
nor. — Mocksa : M3parensctBo HOpaiit, 2020. — 195 c. — (Bricmee oOpa3oBanme). —
ISBN 978-5-534-01429-7. — Tekct : snextponusiii / OBC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/452447 (nara obpamenus: 25.02.2021).

MarepuanbHo-TexHnueckasi 0a3za, MHGOPMALMOHHbIE TEXHOJIOTHHM, MPOrPaMMHOe

obecrieyeHue U MH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

ba3snl JAAHHbIX, I/IHQ)OpMaIII/IOHHO-Cl'[paBO‘{HbIe H IMIOUCKOBBIC CUCTEMbI

N g bk~ w D

o

10.

11.

12.

www.biblio-online.ru —3nekTponno-oubnuoreunas cuctema [IBC] FOpaiiT;
http://www.iprbookshop.ru — Dnekrporno-6udanoreunas cucrema [DbC] «Iprbooksy»
https://e.lanbook.com - DiexkrponHo-6nbIHOTeUHast cucteMa [IBC] «Jlauby.
http://elibrary.ru/ - Hayanas snekrponHas 6ubnuoreka Elibrary.ru.
https://new.znanium.com DnekTponHo-6ubmmoreunas cucrema [DBC]| «Znanium.comy.
https://dlib.eastview.com — Uudopmarmonusiii ceppuc «East View».

https://www.jstor.org - Jstor. TTonHbIe TEKCThI HAyYHBIX JKYPHAJIOB M KHHUT 3apyOeKHBIX
U3/1aTEIbCTB.

https://elibrary.worldbank.org - Dnextponnas 6ubmuoreka Becemuproro banka.
https://link.springer.com - TlomHOTEKCTOBBIE MOMUTEMATHYECKHE O0a3bl aKaIeMHYCCKHX
YKYPHAJIOB ¥ KHHUT M3aTeIbCTBA Springer.

https://ebookcentral.proquest.com - Ebook Central. TToiHble TEKCTBI KHHUT 3apyOeKHBIX
HAy4YHBIX H3aTeIbCTB.

https://www.oxfordhandbooks.com - Jloctym K TOJHBIM TEKCTaM CIPABOYHHUKOB
Handbooks wm3marensctBa Oxford mo mpenMeTHbIM 007acTsAM: dKOHOMHKAa W (PUHAHCHI,
1paBo, OM3HEC U YIIpPaBICHHUE.

https://journals.sagepub.com - TTonHOTeKCTOBast 0a3a HAYYHBIX JKYPHAIOB aKaJIeMUYECKOTO
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u3/1aTenbCcTBa Sage.

13. CmpaBouno-npaBoBas cucrema «Koncymnprantllnrocy.
14. DnexkTpOoHHBIN NEPUOIUUSCKUIN CIIPaBOYHHUK «I apaHTy.
IIporpaMmMHbIe, TEXHUYECKHE U JJIEKTPOHHbIE CPeACTBA 00y4eHUSI U KOHTPOJISI 3SHAHUM.

Jlis mpoBeneHusl 3aHATUW MO MUCHUIUIMHE HEOOXOJMMO MaTepHUaTbHO-TEXHUYECKOE
obecrieueHre Y4EOHBIX ayAUTOPUM (HATJIAIHBIMU MaTepuajaMu, 3KPaHOM, MYJIbTUMEAUINHBIM
npoektopoMm ¢ HoyTOykamu (IIK) mng mpeseHtranuu y4eOHOro marepuana, BBIXOJOM B CETh
WNurtepuer, nporpammabiMu Tponyktamu Microsoft Office (Excel, Word, PowerPoint)) B
3aBUCUMOCTH OT THUINA 3aHATUN: CEMHHAPCKOTO U JIEKIIMOHHOIO THWIIOB, TPYIIOBBIX U
WHJMBHUIYaTbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJIS U MPOMEXYTOUYHON aTTEeCTallUH.

Jliia caMocCTOSTENbHON paboThl 00yJaromMUMCcsT HEOOXOIUM JIOCTYIl B YUTAJIbHbBIC 3aJIbI
OMOMMOTEKN W/WIM TMOMEIICHHE, OCHAIIEHHOE€ KOMMBIOTEPHOW TEXHUKOW C BO3MOKHOCTBHIO
nonkioueHuss K cetn  «MHTepHET», JOCTYm B  DJIGKTPOHHYK  HMH(DOPMAIIMOHHO-

obOpazoBaTenbHy0 cpeny opranuzanuu u IbC.
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