MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),

KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmabI
BBICILICTO 06pa'303aH1/m - IpOorpamMmmal 6aKaJ1aBpna’ra
0 HaNpPaBJICHHIO IOATOTOBKI
09.03.02 MHpOpMaLMOHHbBIE CUCTEMBI U TEXHOJIOTHH,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsm B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Bbicoko Harpy>K€HHbI€ CUCTEMBbI

Hamnpagiienue nmoaroToBku: 09.03.02  MadopMalMOHHBIE  CHUCTEMBI
TEXHOJIOTUH
HanpasneHHocts (mpodguib):  TEeXHOJOTMHM HMCKYCCTBEHHOTO HWHTEJIEKTa

TPAHCIIOPTHBIX CHCTEMAX

dopma oOydeHUS: Ounas

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJUHON
KOPIIOPaTUBHOI HH(MOPMAIIMOHHON CHCTEMBI YIIPABIICHUSI
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAIY

)51

B

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID noxnucu: 5665
IMoxmucan: 3aBenyromuii kadenpoit HyroBuu Beponuka
EBrenpeBHa
Jlara: 01.09.2024




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-/ - Crioco0eH OCyIIEeCTBIATh BBIOOP MIAT(HOPM U MHCTPYMEHTAIBHBIX
IPOrpaMMHO-aIaPAaTHBIX CPEJICTB I peann3anuy HHHOPMAITMOHHBIX CUCTEM;.

OOydeHre 1O JUCHUIUIMHE (MOAYJIO) TMPEANoiaracT, 49ro TIO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

Baangers:

- HaBbIKAMM  IPOEKTHUPOBAHMS,  pEaIM3allUM W TECTUPOBAHMS
BBICOKOHATPY>KEHHBIX CUCTEM;

- HaBbIKamMu KoH(purypunu CYB]] noa BEICOKHE HArpy3KH;

- HaBbIKaMU MOJrOTOBKU MH(PPACTPYKTYPHI MO BBICOKHE HATrPYy3KH.

3HaTh:
- MpoOJIEMaTHUKY BBICOKUX HATrPy30K;
- pa3IMYHbIE MOJEIIH BEO-IPUIIOKEHUN M BEO-CEPBHUCOB, UX OCOOCHHOCTH M
HEJIOCTATKHU C YYETOM BBICOKHX Harpy3oK;
- ocooennoctu koHdurypauuu CYB/l nox BeICOKME HArpy3KH.

Ymersb:

- IPUMEHATH HArpy304HOE TECTUPOBAHUE;

- IPUMEHSATH CPEICTBA MOHUTOPHHIA U JIOTUPOBAHMS;

-  TOPUMEHATh HMHCTPYMEHTHl JUid  OaJaHCUPOBKM UM OOecreYeHHs
OTKa30yCTOMYUBOCTH.

3. O0beM AUCIUILIUHBI (MOIYJIS).

3.1. O0uas Tpy10€MKOCTb JTUCHUIUIUHBI (MOYJIA).



OOmrast TPyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBmsier 3 3.e. (108
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp No5

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 48 48
B tom uucane:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 32 32

3.3. O0beM AMCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaromumxcs ¢
NEeAarornYecCKUMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
oOpa3oBaTeNpHOM  NIpOrpaMMbl HAa  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXYTOUHOM aTTecTanuu cocTaBisger 60 akageMUuecKux Jaca (OB).

3.4. ITpu oOydeHnn Mo UHIMBUIYAIBHOMY Yy4€OHOMY TUIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOyYeHUHU, 00bhEM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00y4aronIuxcs, a Takke B popme
KOHTAKTHOM paboThl OOyYarolmUXCid C TMEJarornyecKuMU paOOTHHKaMH U (WJIN)
JUIAMU, TIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCJIOBUSIX, IPU IPOBEACHUU TPOMEKYTOUHON aTTECTALINH.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIS).

4.1. 3aHsATHSs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHI / KPATKOE COJIEpKaHNE
/T

1 (IIpoGaembl BBICOKHX HAarpy30K.

PaccmarpuBaemble BOIPOCHI:

- npo0JieMaTrKa BEICOKHX Harpy3ok;

- pa3IUYHbBIE MOJIENIN BeO-TIPUIIOKEHHUH 1 Be0-CEPBHUCOB, MX OCOOCHHOCTH U HEJAOCTATKH;

- OOJbIINE JAHHBIE M HATPY3KH — y3KHE MECTa B COBPEMEHHBIX apPXUTEKTYpax U MoJielieil BeO-NIPUIIOKEeHUH U
Be0-CEPBUCOB;

- KOMIIPOMHMCCHI ITPH TIPOEKTHPOBAHHY;

- IOTOKH, KOPYTHUHBI U COBPEMEHHBIE MOIX0bI K KOHKYPEHTHOCTH;

- ACUHXPOHHBIC TOAXOAbI B COBPEMCHHBIX A3bIKAX MPOrpaMMHUPOBaHUA.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Harpy3ouHnoe tectupoBanue.

PaCCManI/IBaeMLIe BOIIPOCHI:

- OCHOBBI Harpy304Horo Te€CTUpoOBaHUs;

- ICJIM U KPUTCPUU YCIICHTHOCTU HArpy304YHOI'0 TECTUPOBAHUS,
- KpUTCpHUU NPOU3BOAUTCIILHOCTHU.

BBenenue B BBICOKME HAarpy3KH.
PaccmaTpuBaemble BOIPOCH:

- €AVHUIBI U3MEPEHUS Harpy3KHy;

- MacImTabupOBaHUE, TIOAXOABI U IPAKTUKHY;

- THUIIOBBIE MIPOOJIEMBI BEICOKOHArPY>KCHHBIX MIPOEKTOB;
- CpelIcTBa MOHUTOPHHIA;

- TIOTHPOBAHUE.

CYB/1 u Beicokue Harpy3ku. MHnekcsl. Pernnmukanus.
PaccMarpuBaeMble BOIIPOCHL:

- BBEICHUC B HHJICKCHI,

- MHACKCHI U CTPYKTYPbI JaHHBIX;

- MHACKCHI B COBPEMCHHBIX 6338.X JaHHBbIX,

- peINIMKAlK, BUABI PCITMKAINH, IPCUMYIICCTBA U HCAOCTATKH.

CYB/1 u Beicokue Harpy3ku. [llapaupoBanue. KemmpoBanue.
PaccmarpuBaeMble BOIIPOCHL:

- apAUpPOBaHKE, CTPATETUHU IAPAUPOBAHUS, UX IPEUMYIIECTBA U HEJOCTATKH,
- IIepelapaupOBaHHuE;

- MapJAUpOBaHKE B COBPEMEHHBIX 0a3ax JaHHBIX;

- KCHIMPOBAHHUEC, NTOAXOAbI K OpraHn3aliui KCIIUPOBAHMS.

CVYB/1 u Beicokue Harpy3ku. Tpanzakiuu. bpokepst coobuienuit. In-memory CYB/I.
PaCCManI/IBaeMHG BOIIPOCHI:

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

- mpoOaeMbl KOHKYPEHTHOTO JTOCTYTIA;

- MpoOIeMBbI N3OSN,

- YPOBHHU U3O0JIALNU TPAH3AKIHHU,

- OLAP u OLTP cucremsr;

- OpoKepbI COOOIICHMIA;

- RabbitMQ u Kafka;

- in-memory CYB/I.

MHuKpOCEpPBUCHI U IPOTOKOJIBI.

PaccmarpuBaeMblie BOpOCHL:

- JEKOMITO3HMLIUS U TIPEIMETHO-OPUECHTHPOBAHHOE MIPOTrPaMMUPOBAHUE;
- MHKPOCEPBHUCHI U TIOAXO/bI K IPOEKTHPOBAHUIO MUKPOCEPBHCOB;

- pa3IHYHs MEXKTYy MUKPOCEPBUCHBIM 1 MOHOJIUTHBIM ITOAXOAaMH;

- mpotokon HTTP u WebSocket;

- COOBITHITHO-OPHEHTHPOBAHHBIN TOAXO K apXUTEKTYPE;

- CQRS.

banancupoBka u oTkazoycTounBocTh. MH(MpacTpyKTypHbIE HHCTPYMEHTHI.
PaccmaTpuBaemble BOIIPOCHI:

- DNS u anroputmsl 6anaHCHPOBKH;

- HAProxy;,

- Nginx;

- METO/IBI ¥ ITPOTOKOJIBI 00ECIICUEHHS OTKa30yCTOHIHUBOCTH;

- CPEACTBa OPKECTPALHH;

- cpeactea CI/CD;




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- KOHTEHHEepHU3aLus;

- service mesh;

- CpeacTBa KOH(l)I/IprI/IpOBaHI/IH CCPBUCOB,;
- MOHUTOPUHT U JIOTUPOBAHUEC.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

Hp AKTHYCCKHUC 3aHATHA

/o

Tematuka IMPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Harpy3ouHnoe tectupoBanue.

B PE3YyIbTATC BBINIOJHCHUSA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHT NOJYYAacT HABBIK IIPOBCACHUA HAIPY301IHOT'O
TCCTUPOBAHHNA Be6'HpI/IJ'IO)KeHI/I$I n Be6'CepBI/ICEI.

CVYB/l B BBICOKOHArpy>K€HHBIX IPOEKTaX.
B pesynbTaTe BHINONHEHUS IPAKTUUECKON pabOTHI CTYJEHT MOJIY4aeT HaBbIK HACTPOWKU HH/IEKCOB,
PeIUIHKAIUHY, apJUPOBAaHUS U KeIINpoBaHus B coBpeMeHHbIX CYB/I.

Bpoxepsl coobieHuiA.
B pesynbraTe BHIMONHEHHS TPAKTUYCCKOI pabOThI CTYICHT MOJIyYacT HaBBIK pabOTHI ¢ OOpoKepaMu
coobmieHnii Ha 6aze RabbitMQ.

In-memory CYB/I.

B pe3ynprare BRIMOTHEHUS MPAKTHYECKON pabOTHI CTyIEHT moy4daeT HaBbIK padoTsl ¢ CYB/] 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 camocrositensHoOM paboTh

Pabora ¢ JICKIIUOHHBIM MaTCpUAIOM

Pabora c nuteparypoit

TCKYIIIaH IIOATrOTOBKA K 3aHATUAM

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

gl b W N -

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. ITpuMmepHbIi IEpEUYEHb TEM KYPCOBBIX MPOEKTOB

1. TlpoekTupoBaHue U peanu3alusi BBICOKOHATPY>KEHHOTO MHKPOCEPBHUCA

«PexnmamHbIi OpoKep».

2. IlpoexkTupoBaHHE€ U peau3alus BBICOKOHATPYKEHHOIO MHKPOCEPBHCA

«CraTtnyeckoe XpaHUIIHUIIC) .

3. IlpoekTupoBaHue M peanu3alus BBICOKOHATPY>KEHHOT0 MHKPOCEpBHUCA

«CucremMa pacchbUIKm».

4. TlpoekTupoBaHHE U peanu3alus BBICOKOHATPYKEHHOIO MHKPOCEPBHUCA




«AuthO npoBaiigep».

5. IIpoekTupoBaHMe W peaJn3alusi BBICOKOHATPYKEHHOI'O MHUKpPOCEpBHUCA
«Dunery.

6. IlpoexTupoBaHMe M pealn3anus BBICOKOHATPYKEHHOTO MHKpPOCEPBHCA
«IIpoueccunry.

7. IlpoekTupoBaHME M peanu3alrs BBICOKOHArpy>KEHHOIO MHMKPOCEpBHCA
«Meccenmxepy.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JIUCUUIUIMHBI (MOZYJIS).

Ne

/ bubnuorpaduueckoe onucanue Mecro nocryna
II/11

1 Hypwmarosa, E. B. Ynpasnenue 6onpirmu 6azamMu
JIAHHBIX U BEICOKOHATPYKEHHBIMH CHCTeMaMH : yaeb6roe | https://e.lanbook.com/book/171496
nocobue / E. B. Hypmaroga, P. @. Xana6us, JI. B.
bynuna. — Mocksa : PTY MUPOA, 2019. — 120 c.
VY4eOHoe nocobue

2 | Kouep, I1. C. Mukpocepsucsl u konteitHepsl Docker : https://e.lanbook.com/book/123710
pyxosozctso / I1. C. Kouep ; mepeBoj ¢ aHrnuiickoro A.
H. Kucenea. — Mocksa : JIMK Ilpecc, 2019. — 240 c.
— ISBN 978-5-97060-739-8

3 | Ecy, M. T. Tlpunuumns opranusaiuu pactpeneiennbix | https:/e.lanbook.com/book/190719
6a3 nannbix / M. T. Ecy, I1. Bansaypuec ; nepesos ¢
anrnmiickoro A. A. Cnuakuaa. — Mocksa : JIMK

Ipecc, 2021. — 678 ¢. — ISBN 978-5-97060-391-8

4 | Ocwuros, /1. JI. TexHOMOrHM IPOEKTUPOBaHHS 0a3 https://e.lanbook.com/book/131692

nauubix / 1. JI. OcunoB. — Mockaa : [IMK Ilpecc,
2019. — 498 c. — ISBN 978-5-97060-737-4

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPhIE MOTYT HCIIOJIb30BAThCA IMPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

DIIeKTPOHHO-O0MOIMOTEUHAS cucTemMa M31aTeNbCTBA «JIanby»
(http://e.lanbook.com/)

DnekTpoHHO-0MbmoTeuHas cucrema ibooks.ru (http://ibooks.ru/)

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

VYyeOnble KYpCBbI Microsoft (https://www.microsoft.com/ru-
ru/learning/training.aspx)



7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPAHSIEMOTO
IPOrpaMMHOr0 00€CleYeHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

Microsoft Office

NET 6

Java 17

bpay3zep ¢ BBIX010M B HUHTEPHET

Microsoft Visual Studio CE

JetBrains IntelliJ IDEA Community Edition
Tarantool

RabbitMQ

8. Omnucanue MaTepuUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEIbHOIrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

VY4eOHble ayAUTOPUU I NPOBEAEHUS Y4EOHBIX 3aHATHHA, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON U HAOOpamMu IEMOHCTPAIMOHHOTO 000PYI0BAHHS.
JIns TOpakTUYECKUX 3aHATAA — HAJIWYHAE IEPCOHAIBHBIX KOMIIBIOTEPOB

BBIYMCIIUTEIBHOIO KJlacca.
9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3ayet B 5 cemectpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHouYHbIE MaTepUalibl, TPUMEHAEMBIE NPHU NPOBEACHUU IPOMEKYTOUHOU

arTeCcranuu, 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



