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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuIuinHbl (Moayisi) «CHCTeMbl ympaBieHUs 0a3aMu JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHUKA, YTBEPXKAECHHBIH IPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®@eneparu Ne 810 ot 23.08.2017
roja.

N3zyuenne nuctummiusabl (Moayinsi) «CHCTeMbl ynpaBieHHs 0a3aMH JaHHBIX» MO3BOJISET
OBJIA/IETh KIIIOYEBBIMM HABBIKAMH (P PEKTUBHOIO XpaHEeHUs, 00pabOTKU U aHAJIN3a JaHHbIX, YTO
SIBIISICTCS. OCHOBOM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH. DTH 3HAHHUS 00ECTIEYHBAIOT
BO3MOXKHOCTb CO3JIaHMsI HaJIS)KHBIX M 0€30IaCHBIX HH(POPMALIMOHHBIX CUCTEM, BOCTPEOOBAHHBIX
BO MHOTHUX c(epax IesiTeIbHOCTH.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIIaH 110 MPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[IpoaykToBasi aHAIMTHKA ¥ BXOJMT B BApUATUBHYIO YacTh biioka 1, popmupyemyro yqacTHUKaMu
00pa30BaTeNbHBIX OTHOIICHUH, KaK TUCIUILIMHA 110 BBIOOPY.

Jucnumimza (Moaynb) u3ydaercs Ha 1 uimm 2 xypce Bo 2, 3 uinu 4 cemecTpe Ha BBIOOD,
JOCTYITHA JIJIsl IPOXOXK/ICHHSI TIPH YCIIOBUM YCIICIITHOTO 3aBEPIICHUS UCIMIUIAH (MOIyeit) «Java
Spring (Pa3paboTka BeO-pUIOKEHHI Ha Java C HCIOAb30BaHHEM SPring)», «AJITOPUTMBI U
CTPYKTYpbI IaHHbIX. YacTb 2», «[IpombliieHHas pa3paboTka».

Leapb u3yueHusi TMCHUILIUHBI (MOAYJIs1): GOpPMHUPOBAHHE Y CTYIEHTOB 3HAHUI U HABBIKOB,
HEOOXOUMBIX ISl IPOSKTHUPOBAHUS, pa3paOOTKU M YIpABJICHHUS 0a3aMu JAHHBIX, a TAKKe JJIs
a¢heKkTUBHOTO U3BIEYCHUS U 00pabOTKU JaHHBIX.

3agaum u3y4yeHus TUCHUILIMHBI (MOILYJIs1):

— U3YYUTh OCHOBHBIC€ TIPUHIIMIIBI CETEBOTO B3aUMOJICHCTBUS U KOHIEIUH
HEOJIOKMPYIOIIETO BBOJIA-BhIBOJA B Java UIsi CO3/aHUS TIPOU3BOJIUTEIHHBIX
MIPUJIOKEHUN;

— OCBOUTH METOABI PabOTHI C PENSIUOHHBIMU 0a3aMU JAHHBIX HA Pa3HBIX YPOBHSIX
abctpakuuu ¢ ucnons3zoBanuem JDBC, Spring JDBC, Jdbi u jOOQ;

— TI03HAKOMUTHCS ¢ IPUHIIMITAMUA OPTaHU3AI[UU OOMEHA COOOIICHUSIMA U MHTETPALIUU
yepe3 Spring IMS u Spring AMQP;

— HayuduThCs MpoeKkTupoBaTh U peann3oBbiBaTh REST 1 gRPC cepBuckl Ha 6a3e Spring
Boot ¢ HacTpOHKON ¥ ONTUMU3aLKEN JIOTHPOBAHMS,

— pPa3BUTh HABBIKM HACTPOWKH W MHTETPAIlMA CUCTEM OOMEHa COOOIICHUSIMH
(ActiveMQ, RabbitMQ, Kafka) B cocraBe Spring-npuoxeHui.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJISA) 00YYAKOLIMICS JOJIZKEH::

3Hamy:

— npuniunsel SQL 1 NoSQL,;

— CAP-teopemy u PACELC,

— npuniunsl ACID u BASE;

— apxurekTypy nonyssipasix CYB/I.

ymembw:

— npumenaTh b/ Tuna "katou-3Hauenue" u 1okyMeHTHbie b/1;

— HCHOJIb30BaTh KOJIOHOUYHbIE B/;

— paboraTth ¢ pacnpeneneHHsIMU B/I.

enademp:

— HaBBIKAMU aJ]MUHUCTPUPOBAHUS cepBepa ¢ 0a30i JaHHBIX;

— HAaBBIKAMHU [TPOEKTUPOBAHMS APXUTEKTYPbl XPAaHEHUS TaHHBIX;
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— HaBBIKaMHU BeIOOpa HykHOTo Tuna b/ moj KoHKpeTHyIo 3a1a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHb MJIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH W aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHITUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2.

YMeeT cTaBUTh pealnCTUIHbIE
U JIOCTHXKUMBIE 1IETIH,
OIIPENEIIATh IPUOPUTETEI B
CBOCH JeSITEIIFHOCTH, a TAaKXKe
pa3pabaTsiBaTh U BHEAPSTH
IIJIaHbI IO COBEPIICHCTBOBAHHNIO
CBOMX HaBBIKOB M KOMIICTCHIIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOIICHKU

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKITFOUAs
yJacTue B TPEHHHTaX,
CEMHHApPax U MPOEKTaXx,
HarfpaBJICHHBIX Ha Pa3BHTHE
muaHOH 3 pekTHBHOCTH 1
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3aBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIlK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE
MOJICTTMPOBAHUE,
JudpepeHnnaNbHbe YpaBHEHHUS
W YUCIICHHBIE METO/IbI, @ TAKXKE
COBPEMEHHBIE MOAXO0ABI K
UCCIIIOBAHUIO M aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabareiBath U
aJanTHPOBAaTh MaTEMAaTUYECKHE
MOJIEIH JUTsl pEILICHUS
KOHKPETHBIX MTPOo0IIeM B
€CTECTBEHHBIX HayKax,
MIPOBOJIUTH UX aHAIIN3 U
BepU(DUKAIHUIO, a TAKKE
WHTEPIPETHPOBATH MOJTyICHHbIE
pe3yabTaThl B KOHTEKCTE
Hay4YHBIX UCCIIEIOBAaHUHN

OIIK-2.3.

NmeeT nmpakTHUEeCKUNA OMBIT
CO3JIaHUs U UCCIICIOBAHUS
MaTeMaTUYECKUX MOJIeeH B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METObl U MHCTPYMEHTHI
MPOIYKTOBOI aHAJIUTUKU

[1K-3.2.

YMeeT npuMeHsITh
aHATUTHYECKUE HHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOM
AQHAJIHUTHKH, BKITIOYAs aHAJIH3
M0JIb30BATENILCKOTO OBEACHUS
1 ONITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBAHHS K
HAYYHBIM MIPE3CHTALIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer nmpakTUYECKUN OIBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Pensunonnas CYBJ] 12 12 46 JlomarirHee 3amanne
PostgreSQL
2 Pacnpenenennsie 9 9 40 Jomainee 3aganue
CHCTEMBI KonnokBuym
3 basbr nanaeix NoSQL u 9 9 40 JlomarirHee 3amanne
WX Pa3HOBHJIHOCTHU
3auem 4
Hmoczo: 30 30 4 126
O6vem oucyuniunst (M00yis) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Neni/n HaumeHnoBanue pa3gesa Conep:kaHue TUCHUIUIMHBI (MOXYJIsI) IO TEMaM
AMCHUIIMHBI (MOYJINA)
1 Pemsimonnas CYB/I Beenenne B CYB/]
PostgreSQL Tpanzakiyu B PCYB/]

CoriacoBaHHOCTb TaHHBIX
Wnpnexcsl PostgreSQL: Teopus u npakTuka
MacmrabupoBanue PostgreSQL. PezepBHoe KOMpOBaHKE U PEILTHKAIINS

2 PacnipenenenHbie cucTeMbl Pacnipenenennsie CYB/I: Apache Cassandra
Pacnipenenennsie CYB/I: MongoDB
Ouepeau coobmenuii: Kafka

CAP-teopema u npunimnsl PACELC

3 bazbl nanubix NoSQL u ux KV xpanunuma. Redis
Pa3HOBUIHOCTH Xpanunuie S3

Ananmutuyeckue BJ]. ClickHouse
NewSQL u coBpeMeHHbIe TPEeH/IbI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Hecrepos, C. A. ba3bl 1aHHBIX : yueOHUK U TTpakTUKyM Jutst By30B / C. A. HectepoB. —
2-e u3M., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 258 c¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-18107-4. — Texkcr : anekTpoHHblid // OOpa3oBareiabHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560753.

2. Mapkun, A. B. ba3bl nannbix. PostrgeSQL : yueOHuk nis By3oB / A. B. Mapkun. —
Mockga : M3narensctBo FOpaiit, 2025. — 828 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-
21779-7. — Tekct : snekrpoHHbIi / ObOpaszoBarenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/582050.

Jononnumensnan numepamypa.

1. Poros, E.B. PostgreSQL 16 usnytpu : npaktuuyeckoe pykosoactso / E. B. Poros. —
Mocksa : IMK Tlpecc, 2024. - 666 c. — ISBN 978-5-93700-305-8. - Tekcr : anexkrponHsIit. - URL:
https://znanium.ru/catalog/product/2205083.

2. Kapnosa, U. I1. ba3sl gqannsix : yaeonoe mocodue / U. I1. Kapnosa. - Cankt-ITerepOypr
: [urep, 2021. - 240 c. - (Cepus «YuebHoe nocobue»). - ISBN 978-5-4461-9681-4. - TekcT :
anexkTpouHbIi. - URL: https://znanium.com/catalog/product/1857026.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroleil mpoBeieHue Bcex
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAaKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON paboT 00yJaronuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalliH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHBI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpPEeACTaBICHUs ydeOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

Nzydenune qucuuriinHbl (MOysIst) o0ecrieynBaeTcs B y4eOHBIX ayIUTOPHUSX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHUYECKUMH KaJbKYJIATOPaMU;

— CIELMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YYaIOIMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIC
JUIsL MCTIONb30BaHMsI MHBAJIWJAMHM M JIMLIAMU C OTPAHMYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u

DNEeKTPOHHBIA JOKYMEHT


https://urait.ru/bcode/560753
https://urait.ru/bcode/582050
https://znanium.ru/catalog/product/2205083
https://znanium.com/catalog/product/1857026

obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basza mamubix mis | T-coenuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30oBaTeNILHOrO IMpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Aunnexc.bpaysep OTEYECTBEHHOE cBOOOJTHO PacIpOCTpaHsIieMOe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OdmcHble NPUIIOKEHHST:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIIEH3HOHHOE
TeXstudio 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOekHOe CBOOOIHO pacIpoCTpaHsIeMOe
IIporpamMmmHoe obecneueHne Ajisl IVIAHUPOBAHMS U yieTa BPeMeHH:
Toggle app | 3apy0ekHOe | CBOOOIHO PaCIPOCTPaHAECMOE
Cucrembl ynpasJieHUsI IPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe
Cucremsbl ynpapieHusi 6a3aMHi JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl pe3epBHoro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4HO-TIPABOBBIE CHCTEMBI:
Koncynprantlntoc: cnpaBodHO- OTEYECTBEHHOE JIUIIEH3UOHHOE
paBoBasi CUCTEMa

CpencrBa aHTMBMPYCHOM 3aIMTHI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Kaspersky Endpoint Security s OTEYECTBEHHOE JULEH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensbl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACIPOCTPAHIEMOE
ITakeThbl MPOrPpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCBHI U CJIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce n3ydenust quCuuIuIMHbL (Moxyiisi) «CHCTEMBI yIIpaBIIeHUs 0a3aMH TaHHBIX)» B
paMKax TEKyILIEro KOHTPOJs yCHEBAaeMOCTH MCIIONb3YIOTCS Takue BUAbI yuyeOHOW paboThl, Kak
JEKUUU, CEMUHAapbl, JOMAIIHUE 3a/laHus, KOJUIOKBUYM, a TaKXe pa3jIMuHble BUJbI
CaMOCTOSITENIbHOW paboThl OOyyaroluXcs MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npo¢eCCHOHATBLHBIX KOMIIETEHIIN, TOOIPEHNE HUHUIMATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce nekiuii peKOMEHIYeTCs BECTH KOHCIIEKT JICKIUH: KPAaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaje HE yJaercs, cieayeT chopMyIupoBaTh BOIPOC W 3aIaTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, TAC€ CTYACHTHBI AKTUBHO Y4YaCTBYIOT B O6Cy>K)I€HI/I$IX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJATOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTBCS C TEMOU
3aHATHSI U OCHOBHBIMH MaTepuaiaMH, 4TOObI MMETh BO3MOXXHOCTh aKTHBHO y4acTBOBAaTh B
obcyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UIEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Hajg MAOMAIHUMH 33JaHUSIMH BaKHO BHUMATEIBHO O3HAKOMHUTHCSA C
Tpe60BaHI/I$[MI/I U CpOKaMH BBIIIOJTHCHUA. PeKOMeH)IyeTCﬂ p336I/IBaTI) 3alaHusI Ha JTallbl, 4TOOBI
n30exarh MEPerpy3kd W Jydllie yCBOUTh Marepuall. Vcronb30BaTh pa3ivyHble UCTOYHUKH
nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TOHUMaHUS TEMBI.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYACHTY 3apaHee.
B mnpomecce moAroToBKM K KOJUIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH YdeOHBIE
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MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMH, YYEOHMKAMU U JONOJHUTEIbHBIMU HCTOYHHKAMH,
aKIICHTUPYS BHUMaHUE Ha KIIOYEBBIX TeMmax. PekoMeHIyercs co3[1aTh CTPYKTYPUPOBAaHHBIE
KOHCIIEKTBI, BbIJIEJIAs OCHOBHBIE UJICH, TEPMUHBI U (POPMYJIBL.

Camocmosmenvuas paboma — paboTa CTYIEHTOB, HANpaBlIeHHAs HA YLIYOJIEHHOE
M3y4eHHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCITUTIIIUHBI (MOIYJIs).

B mpomecce camocrosTenbHOW pa0OTBI CTYACHTHI B3aMMOJCHCTBYIOT C PEKOMCHIIOBAaHHBIMHU
MaTepualaMyd MPU MUHUMAIBHOM YYaCTHH TpernoJjaBaTelis. 3alaydl CTYJCHTa BKJIIOYAIOT PadoTy C
KOHCIIEKTaMH JIEKIHi (00paboTKa TEKCTa), HOBTOPHOE N3yYeHHE YIEOHBIX MATEPHAJIOB IIJIAHOB M TE3UCOB
OTBETOB, U3YYCHUE JIOMOTHUTEIBHBIX TEM, BBIITOIHEHUE YICOHO-UCCIIETOBATEIbCKUAX 3aJaHUI U JPYyTOe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO}IyJIIO)

Kpurepun noJiyyenusi ypoBHsI ¥ OlleHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIUI 110
aucuumInHe (MoayJo) «CucremMsl ynpaBjieHUs1 60a3aMu JaAHHBIX»

OneHuBaHue ypoOBHS Y4YEOHBIX JOCTHKEHHH 0Oydarolmuxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[Ipome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
3ayema, IPU TOM IIPOBOJUTCS OIICHKA KOMIIETCHIINH, CPOPMUPOBAHHBIX MO AUCITUIUIMHE.

Jlns oneHMBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUHOW aTrTecTaluu
UCIIONB3YETCS IeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIILHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

Hecsirubannbuas IarudasnbhHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OILICHKA OIICHKA 3a4er 00y4eHHMs MO JMCHUTUINHE (MOIY.TI0)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTANYHO 3auTeHo W3IIOKEHHBIMA B paboueil mporpamme, W

8 OTINYHO 349TEHO rIIyOOKO OCMBICISET AUCUUIUIAHY (MOIYTIb).
On CaMOCTOSITEIIBHO u JIOTHYECKH
MOCJIEIOBATENILHO OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
Ywmeer aHAIIM3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3UPOBATh
W3yUYCHHBIH MAaTepuall, BBIJIENSAS KIIOYCBbIC
MOMEHTbI M  YCTaHaBJHBas  MPUYMHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HWHTEPIIPETUPYET
pe3yJIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOXKHBIC
3agaun. CTyIEHT XOPOIIO 3HAKOM C METOaMH
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JIEATENbHOCTH, W  yMeEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
JMUCIUILTAHBL  (MOAYJSL) C TPAKTHYECKUMHU
3a1a4aMH.

Xoporo 3auTeHo CrygeHnT o0OmamaeT B3HAHUSIMH TpEaMeTa

6 Xoporio 33a4TEHO MOYTH B TIONHOM o0OBeMme  pabodeii
MPOrpaMMbI U CaMOCTOSTEIIBLHO, JIOTUYECKH

IMOCJICA0OBATCIIbHO MU BCECTOPOHHE OTBEYACT
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

Ha BCE BOIPOCHI, aKI[CHTHPYsS BHUMaHHC Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAIM3UPOBATH, CpaBHHBATB,
KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATh W CHUCTEMAaTH3HPOBATH
W3YYCHHBIM  MaTepuall, BBIACIAS  €ro
KIIIOYEBbIE  aCMEeKThl W yCTaHaBIHUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3U.
®dopMyTUpyeT CBOM  OTBETHI, YBEPECHHO
WHTEPIPETUPYET pEe3yIbTAThl AHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKKe pelaer
CIIOKHBIC CUTyalMOHHBbIC 3ajauu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMHU HCCIICIOBaHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTeTbHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKHE  aCMeKThl  IpeaMeTa ¢
MPAaKTUYCCKUMH 33]Ja4aMH.

5 Y I0BNETBOPUTENBHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BNETBOPUTENBHO|  3aUTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaAMOCTOSATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacarompecss cyTH BomnpocoB. CTyneHT
CHoCcO0OeH pemarb TOJBKO CaMble IMPOCTHIE
3aJaud W BJaJeeT JUIIb MHUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETIOBAHUSI.

He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTenoO MHUHHUMYMOM 3HAaHUM TI0 INpeaMeTy U HE
1 He cIaH He 3auteHo MOXKET OTBCTUTH Ha BOIIPOCHI, HaKC CCJIN

nmpernogaBarcjiib  3a1a€T  JOIMMOJHHUTCIILHBIC

HaBOJSIIIIUE BOIIPOCHI.

Juctunnuza (Moayns) «CucTeMsl ypaBieHUs 0a3aMu JaHHBIX» OIICHUBACTCS CIICAYIOIIUM
obpazoM:

AKTHBHOCTH Bec Onucaumne

Homamnaue 3aganus | 60% | 3a kaxmoe U3 3amanuii MoxkHO HaOpath 10 OamuioB

Komnoxsuym 40% | YcTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX U3BECTECH CTYACHTY
3apaHee

®opmyJa pacyéTa HUTOrOBOM OLEHKH MO0 JUCHUIUIMHe (Moayaw) «Cucrembl
ynpasJjienus 6azamu 1aHHbIX»: «0,6 X cpennee 3a gomanraue 3aganus + 0,4 X KOIJTOKBUYM.
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Texkyuuii KOHTPOJIb yCIEBAEMOCTH 00y4AKOIIMXCH 10 TUCHUIIMHE (MOLYJII0)

IIpumepHbIe fOMALLIHUE 3aJaHUS
Jlomamnee 3aianue

3apaua.

Ecti HHTEPHET Malrd3dH H ¥ Hero ecTe TOBApEL, ¥ KAHA0I0 TOBAPA eCTh MpejcTaBleHHe B BHAe
KApPTOYKH, B KAPTOUKAX eCTh HMEHa TOBAPOR, LIeHb], eCTh OT3bIBEL OT3kiBbLI MOCYT COQEPHATE

TEKCT, KAPTHHKH H BHALO

KapTouka ToBapa
ARdoHYer LleHsl OT3biBhkI
CIJOTO TEKCT OT3blEa
[ J
®oTo
/Bnpeo
Mogsgaual.

Peanu3oBath CXeMy JJaHHBIX B cassandra, NOAXOASUIYIO IS PeaH3aLHK 3aNHCH HHOOPMALIMK O
TOBApaX, YTEHHH KapTOUKH TOBApA, 3alHMCH OT3LIBOB, YAANleHHs OT3LIBOB, YTeHHs OT3LIBOB

Mopgsapada2.

Peanu3sosatk NpUAoKeHHe Ha java, kotopoe K3 daiina config yuraer kpeawl cassandra knacrepa,
et Het Tabnuy ux co3gaér, peanmsyer http uarepdeiic, nossonsowHi nony4yHTs HHGpPOMaLD O
TOBape, 3anHcars HHGOpPMaLHIO O TOBape, NPOYHTATL OT3LIBLI, 3aMHCATL OT3bIBbL.

dopmar daiina config

contactpoint: ip|fqdnl,ip|fgdn]
user: username

password: password
keyspace: keyspace_name

Http pyusu KoTophle J0/IKHE! DEITE pealu30BaHbL:
1. /get/card
2. /get/review

3. Mlist'reviews
4, /list/cards

5. /put/card
6. /put/review

OJEeKTPOHHBIN JIOKYMEHT



I[OMaIIIHee 3aJaHue

Jaganue:

Bl paspaGorauk npuIoKeHHA A OHIAHH-MArainHa VIEKTPOHHOH TEXHUKH,
Bam HeoDX0HMO pealinioBaTh CHCTEMY XPAHEHHA JAHHBIX NONLIOBATENSH H TOBAPOB
MArd3HHA ¢ Henonksosanue MongoDB.

3ajanue cOCTONT W3 IBYX YacTeii:

"Iﬂﬂ"l'h [ CU'.‘I,LI,LII—IH'E {I'I'P}"K‘I'}"]Jhl ﬁil.'.ibl JAOHHBIX H HATTOJIHEHHE EE TECTOBLIMH JAHHBIMH
Tpeboranms:
I. Cosnanne Gainl ganusix. Hasosure 6aty nanuwx shop db.
2, Cosnanme konekunm. Bayrpy 6aisl JaHHBIX COBANHTE 1B KOUICKIHN:
- Kosutekups users: xpauuT nHpOopMatiio O 3aperucTpHpOBAHHLIX 1I0IL30BATE/IAX
caira,
- Kosexups products: XpannT KaTaior TOBAPOR MAraiiHi,

Crpykrypa jokymenTta users: MUHHMIEHO HeoOX0AMMan CTPYKTYpa:

id: yHuKaABHBIHT HACHTHHEATOP NOAL30BATENS (HMCIOIBIOBATE BCTPOCHHBIIT 00LEKT
Objectld).

USEINAME: HMA IOJILIOBATEN,

email: email agpec nonsiosarens.

registration_date: jara peruerpaunn (Menonp3osars THn Date),

address: aapec ocTaBkn (MOKET BEJIIOMATH TOPOJL, YIHILY, IOM H KBApTHPY).
orders_count: KOMMYECTRO CACNAHHBIX JAKAION,

[Hpumep sanmucn:
{
"d" Objectld(),
"username": "Alexander",
"email": "alex@mail.ru",
"registration date": ISODate("2023-10-15T12:34:562"),
"address": |
"city™: "Mocksa",
"street": "Kpacuonpyauas yn.",
"house number": "16",

"apartment”; "22"

1
i

"orders_count": 3

gt

Crpyrrypa nokymenta products: Munnmanssas crpykrypa:
_1d: yHMKANEHBIH HaeHTHOHKATOP TOBAPA.

name: Ha3BaHHE TOBapa.

price: 1eHa ToBapa.
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category: Kareropus tosapa (Hanpumep, renedonsl, HOyTOYKH, IIAHIIETH).
stock quantity: KOIMYECTBO €HHHLL TOBAPA HA CKIANE.
rating: peiituur rosapa (uucno or 0 g0 5).

[Tpumep sanucu:

|
" id":"Objectld()",
"name":"iPhone XR",
"price":50000,
"category":"renedonnt”,
"stock_quantity™: 10,
"rating":4.5

3. Hanonnenwne dasosoro nabopa 1aHHBIX.
JloGaBsTe MUHHMYM ISTh PAIHBIX ONL3IOBATENEH W JICCATH PAIHBIX TOBAPOB B
COOTBETCTBYIOUIHE KOJUICKIMH,

Yacre 1L Pabora ¢ 6a30il JaHHEIX 1 BEITOJHEHHE ONICPALINi

Fapaua Nel: [lomck panubix

Harnmmmre sanpock! 115 BIBOJA CIHCKA NONBIOBATEICH, IPOKHBAIOIINX B ropoae Mocksa,
[onyumre cnucok Tosapos kareropun "reaedons”, CTOMMOCTE KOTOPBIX MeHbie 30 Thicsay
pybaeii,

Orrcoprupyiite ToBapsl 10 yORBAHKIO PEITHHIE 1 BLIBEMTE HEPRBLIC TPH JYHILNX INPOAYKTA,

Fapaua Ne2: Arperauus qanHbix

Paccunraiire cpeanee 3HaMeHHe UCHBI TOBAPOR KAAJIOH KATEIrOPHH.

Onpegenure obiiiee KOIMYECTRO TOBAPOB Kaxaoro Tuna ("renedon”, "Hoyréyk",
"tranier").

Briseaure climcok nojis308aTeleil, CoBepuinsiumnx 001ee Tpex NoKynoK, oTCopTHPOBAHHBIX
[0 KOMHYECTBY 30KA308.

Fapaua Ned: Mujekcanms 1 OnmaMH3aius nponsoanTenbHOCTH

Cosaiime MHACKCH U1 nosei category U price B KOJUICKUHH [POAYKTOB.

Brinoauure sanpoc Ha seibOpKy TOBAPOB ONPEIEICHHONH KATErOPHH U HOCMOTPHTE HA
NPOHIBOAHTENBHOCTE JAIPOCA ¢ NOMOLLLIO oneparopa .explain().

Popmar caaun [13:
B kauecrse pewmwenns vactu | npepocrassre ko va Python/Java ans cosnanus crpykrypsl u
Hanonnenuns CYB/]

B kauectee perneHHs 4acTi 2 HYAHO NPeloCTABUTE Cnucok 3anpocoe k CYB]]
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I[0Maumee 3aJaHue

3apanue:

Bbl pazpabartbiBaeTe cepsmc NoroAasl. 3a NOCNEAHES BDEMA YBENNYMIOCH KONMYECTBO HOBLIX
nons3osartencin. Kak CNeAcTeue YBENMYMNACH HArPY3Ka Ha OCHOBHOE XPaHWMLLE AaHHBIX W
YBENUYMNOCH BPDEMA OTBETA NONL30BaTEND. [INA PELSeHUA A3HHBIX NPO6AEeM BaM HY}KHO peann3osartb
crpateruio Cache-aside kelwmpoBsaHua ¢ ucnonb3osaxumnem Redis.

3apanue 1.

PazsepHuTte Redis (xpaHunuwe ans kewa) u PostgreSAL (0CHOBHOE XPaHWIMLLE A3HHbIX)

[na PostgreSQL ebinonHuTe MEMUManm3aumio Tabamusl weather nytem 3anycxa ckpunra init.sql
B PostgreSQL co3aactca Tabnauua weather co cregyrowmmm atpudyTamu:

- city —Ha3Baxue ropoaa

- temperature_c — Temneparypa 8 ropoge

- humidity_pct — BnaxHocTs Bo3ayxa

- updated_at - Bpema nocneaHero o6HOBNEHUA 3aNMcH

B Tabnuuy weather 6yayr nobasnensl AaHHbIE U3 CKPUNTE

3apanue 2.

Pa3pabortaitte meton GET /weather 8 COOTBETCTBMM C NOTUKOM CO CXEMbI HMKE
B kauecTse query napametpoe GET /weather fonxeH NpUHMMAaTL NapameTp city
Noruka metoaa GET /weather:

1. KnueHrt otnpaenser 3anpoc GET /weather?city=X, rae X — Ha3saHue ropoaa
2. 3anpoc oTnpaenserca 8 Redis ANA NOMCKa A3HHLIX B KELLE NO KAKNY city
2.1 Ecnm no xkntouy city 8 Kele HalAeHsl A3HHbIS, TO Pe3yNbTaT BO38PALLALTCA KAUEHTY
2.2 Ecnwm no KoMy City B Kelle A3HHbIE He HaWAeHbl, TO 3anpoc oTnpasnserca 8 PostgreSQL
3. PostgreSQL BO3BpaLLaET Pe3yNLTaT 3aNpoca, PE3yALTAT 3aNpoca COXPAHAETCA B Kell
4. MMonb30BaTen:o BO3BPaLLaeTCA pe3ynsTar 06paboTku 3anpoca (gaHHbie M3 Kewa/u3s PostgreSQL)

B kauecTBe pe3synsrara GET /weather AO0/XEH BO3BPALLATL BCE AaHHbIE ANA YKa3aHHOIO KN4a city

1. Otnposxa 4. Nouck gantox & PostyreSQL —
GET /weather 5 (ecnu gommmoc Her B Kewe) \[ - ==
=
7. Bepwyme pesynerar Service 5. Bepiyre pesynerar I PostgresqQL
(aantoie us kewa/us PostereSQL) i - ———— o e e e s . s ‘_\’;
Uw ------------------ A e S
| 2. Nowck gakmeo: & kKewe
: €. BarucaTs FoHHoE B Kew — o
- 3. Bepryre pesynear >f Redis
O e R
®opmar caaum [3:

B kauecTee pewenuns 3aaaHua 1 u 2 npeaocrasste Koa Ha Python/Java
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HpHMeprlﬁ CIIMCOK BOIIPOCOB AJIA MOATOTOBKHA K KOJIVIOKBUYMY

Brnok 1. MongoDB

1. ApxWTeKTypa XpaHeHus AaHHbiX. OnuMTe MOAENb XpaHeHUs OaHHbIX B MongoDB. Kakve
OCHOBHELIE CTPYKTYPHLIE eauMHMUb ? B 48m npemmyLllecTsa 1 orpaHn4eHus JaHHoro
nogxoga?

2. lMoaxoabl K MOOENMPOBaHWIO AaHHbIX. CpaBHuTe Embedded 1 Reference mogenu
NpoeKTUPOBaHUA AOKYMEHTOB. B Kakux cueHapuax NpeanoyTUTENbHEee KawKabIA 3
noaxopoe? MNpueeavte NPUMEPLI MCNONB30BAHWA W OXapaKTepPU3YNTE KOMNPOMKWCCH B
NPOKM3BOAMTENBHOCTH, LENOCTHOCTH AaHHbIX U TMBKOCTM Cxembl,

3. WMHpekcauuna gaHHbIX. Kakue 0CHOBHBIE TUNLI MHAEKCOB nogaepxveaeT MongoDB?
OnuwwWTe HasHaYeHWe 1 UCNONb3OBAHWE Pa3NWYHBIX TUNOB MHAEKCOR. Kak MHOeKChl
BAUAIOT HA NPOW3BOAUTENBHOCTE 3aNPOCOB W ONepaLn 3anucu?

4, Arperauus v aHanua AaHHbX, OBbACHUTE NPUHUKMN paboTel arperaunoHHbIX KOHBEHepoB
(aggregation pipelines) B MongoDB. Kakne oCcHOBHBIE aTank! (stages) MCNONb3YOTCA ANA
chunsTpauMK, rpyNNUPOBKK, COPTUPOBKK M 0DbeOVHEHWUA AaHHbIX? Yem arperauns
OTNWYAETCH OT NPOCTLIX 3anpocos find()?

5. CucTtemHble nona u naeHtuhmnkaumws. Kakosa pone nons _id B gokymeHTax MongoDB? M3
Yero coCTOUT CTaHgapTHLIA Objectld M Kak ero CTPYKTypa BNWAET Ha COPTUPOBKY,
YHWKANBHOCTE M BOIMOKHOCTH WapanposaHua? MokHO NM MCNonk3oBaTe KACTOMHbIE
aHayeHumAa gna _id ?

Bnok 2. Redis

1. ApxuTekTypa xpaHeHws gadHbiX. Kak Redis opraHMayeT xpaHeHwe faHHbIx ? Kakne
CTPYKTYPb! A@HHBLIX OH NOLAEPKUBAET W KaKk OHW BNWAIOT Ha BbiDop cueHapves
Mcnonb3oBaHWA? ONUWKTE NPeMMyLLeCcTBa W HEAOCTATKM in-memory NOAXoAa C TOHKM
3peHWA NPOU3BOANTENBHOCTK, MAcWTAabUPYEMOCTU 1 CTOMMOCTH,

2. ApxuTtekTypHeii BoiGop: ogHonoTouHaa mogene. Modemy Redis cnonkayeT 0AHOMNOTO4HYIO
mogene 0bpabotkn komaHg? Kakve npobnembl pewlaeT aToT nogxo4 W Kak oH BIUsAeT Ha
aTomMapHoCcTE onepaunin? Kakme mexaHnamel KOMNEHCUPYIOT NoTeHUWanbHeIe
orpaHu4eHUA NPOUIBOAUTENBHOCTH B BbICOKOHAIPYXEeHHBIX CUCTEMAax?

3. ObecneveHwe NEPCUCTEHTHOCTI daHHbIX, Kakve ABa OCHOBHbLIX MEXaHW3Ma COXPaHeH s
AaHHBIX Ha AWCK nogaepHueaet Redis? CpagHuTe nogxoakl RDB (snapshots) n AOF
{append-only file) No KpUTEPUMAM: HALEKHOCTL, NPOW3BOANTENLHOCTL, BNUAHWE HA
BOCCTaAHOBNEeHWe nocne cbos n notTpebneHne avckoeoro npoctpaHcTea. Kak Beibpars
NnoaxoasLLyro ctpateruo?

4, OnTUMKW3aLUKWA CETEBOID B3anmMoaercTBMA: Pipelining. OBbACHWTE KOHLENU NI
nannnaiHuHra e Redis. MpuBeaute npumMep UCNoNb3oBaHWA M OLEHWTE NOTEHUMANBHLINA
BbIMIPbILL B NPOW3BOAUTENEHOCTH.

5, TpaH3akuMOHHOCTE M aToMapHIe onepaunin. Kakne komaHabl U KOHCTPYKUMK
MCNoneL3ylTea ana paboTel ¢ TpaH3akUuMaMK B Redis? B yem 3aknoqaloTca knioyessie
OTNUYWA TpaH3aKLKA Redis OT KNACCUYECKUX PENALMOHHBLIX ? Kakue orpaHu4eHns cnegyer
YHUTBIBATB MPX X MCMONbL30BaHNMA?
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Bnok 3. S3-xpaHunuwia

1. Jsonouunna cucTem xpaHeHun. CpasHuTte 6noyHble, hannoeble M 06LEKTHLIE
XpaHnnuLia No KNIoYEBLIM KPUTEPUAM: eMHULE faHHbIX, CTPYKTYpa opraHvaaumm
AaHHBIX, NPOTOKONGI 4OCTyNa, MacluTabupyemocTs 1 ONTUManNEHLIE CLEeHapUi
MCNonbL3oBaHus.

2. ApxutekTypa 3. OnuKnTe TPEXKOMNOHEHTHYIO apXMTEKTYpY S3: CBTeBOIR ypoBeHb/API
Gateway, CepBUC XpaHeHWA JaHHBLIX W CEPBMC MeTadaHHbIX. Kakwe Jajaqu pewaet
Ka bl KOMNOHEHT U KAKWE TEXHONOMMK MCNoNb3YaTeA (Hanpumep, Erasure Coding,
Consistent Hashing)?

3. Tunebl 6akeToB. B 4em 3akniovanTcA KNIDHYEBbLIE PA3NWYNA MEXy YHMBEpPCaNsHbIMMW
Baketamu (General-purpose), baketamu ¢ AMpekToprAMI (Directory buckets) 1 TABNUHHBIMK
Dakeramu (Table buckets)? AN kaknx pabovnx Harpyaok npeaHasHaqveHd Kaxasii Tun?

4, Knacceli XpaHeHwnA 53. OnvwnTe nepapxuio KNnaccos XpaHeHna ot "ropw-mx" K
"®oNnogHLIM" AAHHBIM. Yem oTnuuatotca rapaHTii 4OCTYNHOCTKH, CTOMMOCTE U CKOPOCTE
poctyna mexay S3 Standard, 53 Standard-1A, 53 Glacier 1 53 Express One Zone?

5. CTpykTypa o6bekTa 53. YUTo Takoe obObekT B 53 M M3 KAKMX KOMNOHEHTOB OH cocTouT? B
Yem pasHuiua Mexay CUCTEeMHbIMK W NOMNb3oBaTeNbCKMMK METaJaHHLIMK, 8 TakKe Memy
MeTafaHHbIMK W Teramu obbexkTa?

Bnok 4. Apache Kafka

1. Oeontoumna cuctem obmena coobweHnamn. CpaegHuTe TpaauUMOHHBIE oHepean
coobLyeHWid (Message Queues), cucTeMbI NYENWKaUMK-NOANKCKKA (Pub-Sub) 1 NoToKOBLIE
nnardopmel (Streaming Platforms) no kNDYEBLIM KPUTEPWAM: MOAENb AaHHBIX,
macwTabupyemocTs, rapaHTii Nopaaka A0CTABKK U BO3MOMKHOCTE NOBTOPHOW 06paboTiu
OAHHBIX,

2, Mpo6nemel NPAMON WHTErpaLMK B pacnpeaeneHHbIX cuctemax. Kakwe Tpu OCHOBHLIE
rpynnel nponem pelaet sHegpeHue Gpokepa (NOTOKOBOW NNATHOPMEI) BMECTO NPAMOTO
B3aMMOLeNCTBUA MeXAyY NPoaICcepamMid U KoHCbloMepamin? KpaTko oxapaktepuayiite

Kaxayio.

3 ApXHUTEKTYpPHbIe KOMNoHeHTkI Kafka. OnuwunTe HaaHavyeHne M B3aumoaencTeme
OCHOBHBLIX KOMNOHEBHTOR apxuTekTypel Kafka: Producer API, Consumer API, Kafka Connect,
Kafka Streams w ksqlDB.

4. TonuKK U NapTUUKMK. YTo Takoe ToNWK M NapTuumMa B Kafka? Kakyio ponk urpaet kniou (key)
cooBLEHHA NpU onpegeneHii NapTUUKMKM AN sanucn? Kakoesl nocnegctens seibopa
CTPaTeriK ¢ KNYom 1 Ges knioua Ana Nopsaaka AocTaBkn M BanaHCUPOBKKN HATPY3KK?

5. Pennukauua v HaaexXHocTe. OnuWKTe Npouecc pennukaunn aadHbix B Kafka, Yto Takoe

ISR, nuaep, honnoeep 1 High Watermark? Kak HacTpoiika acks Ha npodlocepe BnvsaeT Ha
rapaHTiiM AOCTABKWA W 3a0epkKy?
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3aganue OtBer KomMmnerenmus
n/n
1. | Hasosure cBoiictBo ACID, obecnieunBaroiiee Isolation VK-6

M30JIAITINI0 TpaH3akimii B PostgreSQL.

2. | Ykaxkutre MexaHu3M uHIEKCOB B PostgreSQL s B-tree OIIK-2
YCKOPCHUS TIOUCKA.

3. | HazoBute pe3ynbrat NpMMEHEHUs TPAH3aKLIHU B Data consistency IK-3
PostgreSQL.

4. | Ykaxute GopMar mpe3eHTalul TPaH3aKIui B Diagram IK-4
PostgreSQL.

5. | Ykaxute npuHiun CAP-TeopeMsl 1iist BBIOOpa MEXKAY Consistency YK-6
COTJIACOBAHHOCTBIO U JIOCTYITHOCTBIO.

6. | HazoBute TeopeMy IJisl pacrpe/ieIiecHHBIX CUCTEM, PACELC OIIK-2
OIHUCHIBAIOIILYI0 KOMIPOMHCCHI.

7. | YkakuTe CIeICTBUE UCIIOIb30BAHUS PEIUTHKAIINHI B High availability IIK-3
Cassandra.

8. | Hazosute cnioco6 nemonctpanuu CAP-TeopeMbr. Case study [1K-4

9. | HazoBute Tunm NoSQL 0a3bl JaHHBIX, HCIIOJIB3YEMOH B Key-Value YK-6
Redis.

10. | VkaxuTe XpaHWInIne i 00beKToB B S3. Object storage OIIK-2

11. | HazoBure npeumyinectBo KV-xpanumuir kak Redis. Fast access [K-3

12. | Ykaxwute MeTO/ MPeACTaBACHUS TaHHBIX B Redis. Key-value pairs I1IK-4

13. | VkaxuTe HHCTPYMEHT JJIsl aHAJTUTHYECKUX 3aIPOCOB B Column-oriented VK-6
ClickHouse.

14. | Ha3oBuTe ouepenb COOOIIECHHI s TOTOKOBOM Message queue OIIK-2
o0pabotku B Kafka.

15. | Vkaxure npumenenue ClickHouse B aHanmuTuke. Big data queries I1K-3

16. | HazoBwure dopmar otuera o ClickHouse. Analytical report [1K-4

17. | Hazosure tpera B NewSQL 151 COBMECTHMOCTH C Hybrid YK-6
SQL.

18. | Ykaxwure Mozes qanasix B MongoDB. Document-oriented OIIK-2

19. | Ha3ogwure ciencreue MacirabupoBanus B MongoDB. Horizontal scaling IK-3

20. | VkaxuTe crioco0 mpesentanuu NewSQL TpeH1oB. Presentation T1K-4
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