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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

JlucuuniauHa OpUEHTHpOoBaHa Ha (OPMUPOBAHHUE Y CTYIEHTOB 3HAHUU O
npobiieMaTuKe BBICOKUX HAarpy30K, METOAOB M TEXHHUK KOH(UTryparuu 0a3 JaHHBIX
M0JT BBICOKHE HArpy3KH, TOCTPOCHUS HH(PPACTPYKTYPHI JUISI MUKPOCEPBHUCOB.

OcHOBHOM 3amauedl TUCHUIUIMHBI SABISETCS (POPMUPOBAHUE Y CTY/ACHTA
0a30BbIX 3HAHWH, HAaBBIKOB M YMEHMH NPOEKTUPOBAHUS, pealu3aluu U
TECTUPOBAHUS BBICOKOHATPYKEHHBIX CHCTEM.

2. Ilnanupyemblie pe3ynbTaThl 00YUEHHS O JUCUUILIMHE (MOIYJIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-5 - Cnoco0eH HHCTAIUIMPOBATH MPOrPpaMMHOE M allapaTHOe
oOecniedenne st ”HPOPMAITMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

OIIK-/ - CnocobeH y4acTBOBaTh B HACTpPOWMKE M HaJaJKe MNPOrpPaMMHO-
anmapaTHBIX KOMILIEKCOB;

IIK-7 - CnocoOeH pa3pabarbiBaTh NpOTpaMMHBIE NPOAYKTHI IOJ pa3HbIC
1aT(opMbl 1711 KOPIIOPATUBHOTO PHIHKA.

OOyueHue 1O AUCHUIUIMHE (MOJIYJIO) TpeAroiaraer, 4YTo TI0 €ro
pe3yabTataMm oOydJaromuics OyeT:

Baaners:

- HAaBbIKAMU  NPOCKTUPOBAHMS,  peaiu3allid U TECTUPOBAHUS
BBICOKOHArpy>KEHHBIX CUCTEM,;

- HaBbIkamMu KoHpurypuuu CYB]] noa BeICOKHE HArpy3KH;

- HaBBIKAMH TOJIFTOTOBKU MHGPACTPYKTYPHI TTO/I BHICOKUE HArPy3KH.

3HaTh:

- MPO0OJIEMATHUKY BBICOKUX HArpy3oK;

- pa3UyHbIe MOJIECJIU BEO-IPUIIOKEHUN U BEO-CEPBHUCOB, UX OCOOEHHOCTU U
HEJIOCTAaTKHU C Y4E€TOM BBICOKMX HArpy30K;

- ocobennoctu koHpurypanuu CYBJl moa BeICOKHE Harpy3KH.

Ymern:

- IPUMEHATH Harpy304YHOE TECTUPOBAHUE;

- IPUMEHATH CPEACTBA MOHUTOPUHIA U JIOTUPOBAHUS;

-  TNPUMEHATh HWHCTPYMEHTBl JJi1  OallaHCUPOBKM W  oOecreyeHus
OTKa30yCTOWYUBOCTH.

3. O6beM AUCIUTLIUHBI (MOIYJIs).



3.1. O0uias Tpy10eMKOCTb JTUCHUTUIUHBI (MOYJIA).

OO0miast TpyAOEMKOCTh JUCHUUILIUHBI (MOAyJsi) coctaBisier 3 3.e. (108
akaJeMHYeCKHUX Jaca(oB).

3.2. O0veM mucuuriMHbBl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bceero| Cemectp 1

KonrtaktHas paboTa mpu npoBeeHIH yUeOHBIX 3aHATHH (BCETO): 48 48
B ToMm gmncne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATUSA CEMUHApPCKOTO TUIA 32 32

3.3. O0beM AUCHUIUIMHBI (MOIYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0yYaromuxcsi ¢
NeJaroru4eckuMy paboTHUKaMH U (WJIM) JTUI[AMU, TIPUBJICKAEMBIMHU K peatn3aluu
oOpa3oBaTeIbHOM  MpPOTPpaMMBI  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUHU
IPOMEKYTOUHOM aTTecTaliu cocTaBiseT 60 akageMHUuecKux Jaca (oB).

3.4. Ilpu o0yyeHuu Mo MHAUBUIYATILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOy4Y€HHUH, 00bEM JUCIMIUIMHBI (MOJIYJISI) MOXKET OBITh peaju30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOThl 00yJarouxcs, a Takke B Ghopme
KOHTaKTHOM paboOThl OOyYaromuxcsl C TMeAarornuecKuMu paboOTHUKAMH M (WJIN)
JUIAMU, TIPUBJICKAEMBIMH K peau3aii 00pa3oBaTEIbHOM MPOTpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC
/11

1 |IIpoGnembl BEICOKUX HArpy30K.

PaCCManI/IBaCMLIC BOIIPOCHI:

- Hp06J'ICMaTI/IKa BBICOKHX HArpys3ok;

- pa3jin4HbIC MOACIN BC6'HpI/IJ'IO)KGHI/II71 u B€6'CepBI/ICOB, HUX 0COOEHHOCTH U HCOOCTAaTKH,

- 0oJIBIIIHE JAaHHBIC U HAI'PY3KU — Y3KHUE MCCTAa B COBPEMCHHLIX apXUTCKTYypax U MOHCHeﬁ Be6'HpHJ10)K€HI/Iﬁ u
Be0-CEpBUCOB;

- KOMIIPOMUCCHI IPH MTPOCKTUPOBAHUY;

- IIOTOKH, KOPYTHUHBI U COBPEMCHHBIC ITOAXO0AbI K KOHKYPCHTHOCTH,




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- ACHHXPOHHBIE TOAXOABI B COBPEMEHHBIX SA3BIKAX IIPOTrpaMMHUPOBAHUS.

Harpy3ouyHoe TecTupoBaHue.

PaccmarpuBaeMble BOIIPOCHL:

- OCHOBBI HATPY30YHOI'0 TECTUPOBAHUS;

- HEJIU 1 KPUTEPHUN YCTICIIHOCTH Harpy309HOTO TECTHPOBAHUS;
- KpUTEPUH MPOU3BOIUTETHHOCTH.

BBenenue B BBICOKME HArpy3KH.
PaccmaTpuBaemble BOIPOCH:

- €IUHUIBI U3MEPEHUS HarPy3Ky;

- MacITabupoOBaHUE, IOAXOABI U MIPAKTUKHY;

- TUIIOBBIE MPOOJIEMBI BEICOKOHATPY>KEHHBIX POEKTOB;
- CpPeACTBa MOHUTOPHHIA;

- IOTUPOBAHUE.

CYB/ u Beicokue Harpy3ku. MHaekcsl. Perunkanust.
PaCCManI/IBaCMHe BOIIPOCHI:

- BBCACHHUC B UHIACKCEHI,

- MHACKCHI U CTPYKTYPbI JaHHBIX;

- MHACKCBI B COBPECMCHHBIX 0azax JaHHBIX

- peIUIMKaLuK, BUABI PEIUIMKALUY, IPEUMYILECTBA U HEOCTATKHU.

CYB/ u Beicokue Harpy3ku. [llapaupoBanue. KemmpoBanue.
PaccMarpuBaeMble BOIIPOCHL:

- apAupOBAHUE, CTPATCTHUH HIAPAUPOBAHUA, UX IPECUMYIICCTBA U HEJOCTATKHU,
- IIepemapaupOBaHHUE;

- HapAupOBaHHUE B COBPEMCHHbBIX Oazax JaHHBbIX;

- KCHIMPOBAHUEC, NOAXOAbI K OpraHn3aliui KCIIUPOBAHMS.

CVYB/I u Beicokue Harpy3ku. Tpanzakiuu. bpokepst coobuienuit. In-memory CYB/I.
PaccmarpuBaembie BOIPOCHL:

- ACID (atomicity, consistency, isolation, durability);

- mpo0GJIeMbl KOHKYPEHTHOTO JIOCTYTIa;

- MpoOIEMBI N3OSN,

- YPOBHH N30JISIINH TPAH3aKIINY;

- OLAP u OLTP cucremsr;

- OpOKepHI COOOIICHH;

- RabbitMQ u Kafka;

- in-memory CYB/I.

MukpocepBUCHI ¥ TPOTOKOJIBL.

PaccmarpuBaemble BOIPOCHI:

- IEKOMITO3HLIUS U TIPEIMETHO-OPUEHTUPOBAHHOE MIPOTrPaMMUPOBAHUE;
- MUKPOCEPBHUCHI H TI0/IXO/IbI K IPOSKTUPOBAHHUIO MUKPOCEPBHCOB;

- Pa3IHYMs MEXKTy MUKPOCEPBUCHBIM 1 MOHOJIUTHBIM TI0/IX01aMH;

- nporokosn HTTP nu WebSocket;

- COOBITHITHO-OPUEHTHPOBAHHBIN ITOIX0/1 K apXUTEKTYPE;

- CQRS.

banancupoBka u otkazoycTounBocTh. MH(MpacTpyKTypHbIE HHCTPYMEHTHI.
PaccmarpuBaemble BOIPOCHI:

- DNS u anroput™sl 6alaHCHPOBKH;

- HAProxy;,

- Nginx;

- METO/IbI ¥ ITPOTOKOJIBI 00ECIICUeHHsI OTKa30yCTOHUYUBOCTH;

- CPENICTBA OPKECTPALIH;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- cpenctBa CI/CD;

- KOHTeﬁHepH3aHHH;

- service mesh;

- CpeacTBa KOH(l)I/IprI/IpOBaHI/IH CCPBUCOB,;

- MOHHUTOPUHT U JIOTUPOBAHUEC.

4.2. 3aHATUS CEMHUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka IMPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Harpy3ouHnoe TectupoBanue.

B PE3YyIbTATC BBINIOJHCHUA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHT NOJYYacT HABBIK NPOBCACHHUSA HArpy304YHOTO
TCCTUPOBAHUA Be6'HpI/IJ'IO)KeHI/I$I n Be6-cepBHca.

CVYB/I B BBICOKOHArpy>KEHHBIX IIPOEKTAX.
B pesynbTaTe BHINONHEHHS IPAKTUYECKOI pabOThI CTYACHT MOTYy4aeT HaBbIK HACTPOIKU HHAEKCOB,
PeIUIHKAIUHY, apJUPOBAaHUS U KeIINpoBaHus B coBpeMeHHbIX CYB/I.

Bpokepsl cooluieHwmil.

B pesynbTate BBIMOIHEHHS TPAKTUIECKON pabOThI CTYICHT MOMyYaeT HABBIK pabOThI ¢ OOpOKepamu
coobmiennii Ha 6aze RabbitMQ.

In-memory CYB/I.

B pe3ynpraTte BRINOIHEHUS MPAKTHYECKON pabOTHI CTyIEHT moiydaeT HaBbIK paboTel ¢ CYBJI Tarantool.

Pa3pa60TI<a BBICOKOHAI'PY’>KCHHBIX MUKPOCCPBUCOB.
B pe3ynpTare BRINOIHEHUS MPAKTHYECKON pabOTHI CTYIEHT MOydaeT HaBBIK Pa3paboTKH THIIOBOTO
BBICOKOHArpy>KEHHOTO MUKPOCEpBUCA.

4.3. CamocrosiTenbHas padoTa 00y4JaroImmuxcs.

/o

Bun camocrositensHOM paboTh

Pabora ¢ JICKIIUOHHBIM MaTCpUAIOM

Pabora c nureparypoit

TeKymaﬂ IIOATrOTOBKA K 3aHATUAM

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

gl b W N -

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIi TepeueHb TEM KYPCOBBIX TPOEKTOB
1. TlpoekTupoBaHue U peanu3alusi BBICOKOHATPY>KEHHOTO MHKPOCEPBHUCA

«PekiiamHbIi Opokep».

2. IlpoexkTupoBaHue U peau3alvs BBICOKOHATPYKEHHOIO MHKPOCEPBHCA

«CraTtnueckoe XpaHUIIHUIIC) .

3. IlpoekTupoBaHMe M peanu3alus BbBICOKOHATPYKEHHOTO MHMKPOCEpPBHCA

«Cucrema pacchbUIKm».




4. TlpoekTupoBaHHE U pealu3alus BBICOKOHATPYKEHHOIO MHKPOCEPBHUCA

«AuthO npoBaiiep».
5. IlpoektupoBaHue W peanu3anus BBICOKOHArPYKEHHOTO MHUKpPOCEpBHCA
«Duaspn.

6. IlpoekTupoBaHue W peanu3aisi BBICOKOHATPYKEHHOTO MHUKPOCEpPBHUCA

«IIpoueccunry.

7. IIpoeKTUpOBaHHME W pealn3alUsl BBICOKOHATPYKEHHOIO MHUKpPOCEpBHUCA

«Meccenmxep.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOEHUU JUCHUIUIUHBI (MOYJIA).

IJI\;-?I bubnuorpaduueckoe onucanue Mecro nocryna

1 VYrpasnenue 60JabIMMU 6a3aMu JAaHHBIX U
BBICOKOHATPY)KEHHBIMH CHCTeMaMH : ydebHoe mocobue | https://e.lanbook.com/book/171496
E. B. Hypmaroga, P. ®. Xana6us, JI. B. bynuna
VYuebHoe mocodbue Mocksa : PTY MUPDA , 2019

2 | Muxkpocepsucsl u kouteitnepsl Docker Kouep I1.C. https://e.lanbook.com/book/123710
Mocksa : JIMK Ilpecc , 2019

3 | [IpuHIMOBI OPraHU3alMy pacipeieNieHHbIX 6a3 nanHbix | https://e.lanbook.com/book/190719
. T. Ecy, I1. Bansxypuec Mocksa : JIMK IIpecc , 2021

4 | TexHonoruu npoekTupoBanus 6a3 nanubx /1. JI. https://e.lanbook.com/book/131692

Ocunos Mocksa : JIMK Ilpecc , 2019

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE€ MOTYT HCIOJIb30BAThCS IPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

DIIeKTPOHHO-0MOIMOTEUHAS cucTemMa

(http://e.lanbook.com/)
DnekTpoHHO-0MbImoTeuHas cucrema ibooks.ru (http://ibooks.ru/)

Online sammxonenus (https://ru.wikipedia.org)

U3/1aTeJIbCTBA «JIauby

YueOHbie KYPCBI Microsoft (https://www.microsoft.com/ru-
ru/learning/training.aspx)

7. llepedyeHb  JWIIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHIEMOTO

nporpaMmMHOIo O6€CH€‘IGHI/I${, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOMU3BOACTBA,

HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

Microsoft Office
.NET 6



Java 17

bpay3zep ¢ BIX010M B HUHTEPHET

Microsoft Visual Studio CE

JetBrains IntelliJ IDEA Community Edition
Tarantool

RabbitMQ

8. Omucanne MaTepuaabHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

YyeOHble ayauTOpuM Jisl TPOBEACHUS Y4YEOHBIX 3aHSATUN, OCHAICHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.
JIns TpakTUYECKHMX 3aHATHM — HAIMYUE TNEPCOHAIBHBIX KOMIIBIOTEPOB

BBIYMCIIUTEIBHOIO KJlacca.
9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayet B 5 cemectpe.

10. OueHouHbIE MaTEpHUAIIBI.

OuneHoYHbIE MaTepUalibl, TPUMEHAEMBIE NPHU NPOBEACHUU IPOMEKYTOUHOU

arTTeCcranuu, pa3pa6aTBIBaIOTCSI B COOTBCTCTBHHU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PVT (MUUT).



ABTOpBI:

CTapIlUii penoiaBaTeb Kapeapbl
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAHCIOPTHBIMU IPOLECCAMU»

CoracoBaHo:

3aenyromuii kadeapoi [[TYTII

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

E.A. 3amanos

B.E. HyroBnu

H.A. AunpusiHoBa



