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1 Hean, 321244 ¥ NVIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs M0 JMCUMILINHE

Hemu:

* TloHnMarh OCHOBBI MEKCHCTEMHBIX UHTEIPALIUIl U TEXHOJIOTHUII JJIsl UCIIOJIb30BAHUS B
pabore;

* TOoTOBUTH HHTETPALIMOHHBIEC PEUICHNUS, OTBEUYAIOIINE TIOTPEOHOCTIM OM3HECa;

* TOTOBUTH KAa4EeCTBCHHBIC MHTEIPALIMOHHBIC TPEOOBAHUS C YYETOM TEXHUYECKUX M
OM3HeC-0TpaHuYCHHIA;

* Hcnonb3oBarh MHCTPYMEHTBI AQHAUTUKK ISl TPOPAOOTKH

MEKCHCTEMHOTO B3aMMOJICHCTBHS;

* Ucnonb3oBark METOABI M TOAXOAbl K WHTETPALUHM, MPUMEHSST HHCTPYMEHTHI W

11a0JIOHBI.

=

3amaun: chOpMHpPOBaTH HABBIKM, KOTOpPBHIE JIAlOT BO3MOYKHOCTH  y4acTBOBAaTh
MIPOCKTUPOBAHUKM HHTETPAIIMOHHOTO B3ammojehcTBusi MT-cucreM ¢ MOHMMaHWEM IIAOJOHOB H
TEXHOJIOTHI WHTETPAI[UH U UCIIOIB30BAHUEM MOAXOAAIIUX HHCTPYMEHTOB.

OO6yuenue no nucuuruinHe «[IpoekTHpoBaHNE MHTETPAIIMOHHBIX PEUICHHI» HAMPaBICHO Ha
dbopmupoBaHue y 00y4aronuxcs CleAyoIUuX KOMIIETeHIIN:

Kon u HammeHoBaHue Nuaukaropbl 10CTHKEHU KOMIIETEHIUA
KOMIIeTeHIUH
OIIK-2. CnocoOeH npuHUMATh NOIIK-2.1. 3naer coBpeMeHHbIE HH()OPMAIIMOHHEIE

HPUHIUITBE pA0OTHI COBPEMEHHBIX | TEXHOJIOTUU M IPOrPAMMHEIE CPEACTBA, OCHOBHBIE BH/IbI
MH(OPMALOHHBIX TEXHOIOTUIA 1 | U IPUHLHMIIBI pabOThl HHPOPMALIMOHHBIX CUCTEM U
IPOrPAMMHBIX CPEJICTB, B TOM WH(GOPMALMOHHBIX TEXHOJIOTHH; CITIOCOOBI BHEAPEHUS H
YHCIIE OTE€YeCTBEHHOIO WHTETPALUN COBPEMEHHBIX HH(POPMALIMOHHBIX CUCTEM,
COcOOBI OLIEHKH HEOOXOTUMOCTH MCIIOIb30BAHUS
MIPOTPAaMMHBIX CPEZCTB.

IMPOU3BOACTBA, U UCITIOJIB30BATDH

UX IIPU PELICHUH 3a]a4
pogeCCHOHAIBHOI NOIIK-2.2. YMmeet nucnonb30BaTh COBPEMEHHbIE

NeSITePHOCTH MH(}OPMaIMOHHBIE TEXHOJIOTHH U TPOrPaMMHBIE
CPE/ICTBa, KaK B paMKax OT/AEIbHOTO IPEAIPUITHS, TaK U
B paMKax KOpIopalui, rocyJapCTBEHHbIX CUCTEM;
BHEJPATH U HACTPauBaTh COBPEMEHHbIE
MH(GOPMALIMOHHBIE CUCTEMBI, IPOBOIUTH UHTETPALIUIO
pa3NUYHBIX HHPOPMALMOHHBIX CUCTEM U MPOTrPAMMHBIX
CpPE/CTB, OLICHUBATh HEOOXOAMMOCTb UCIOIb30BAHUS
IIPOrPaMMHOTO CPENICTBA AJIS PEIEHUS 3a1ad.
NOIIK-2.3. Bnaneer HaBbIKaMU TPUMEHEHHUS
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHN U
IIPOrPaMMHBIX CPEJCTB, IPU PELICHUH 3a/1a4 B
Pa3IUYHBIX OTPACIISIX, BHEAPEHUS U HACTPOMKH
COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM, OL[CHKH
HEOOXOIMMOCTH UCTIOJIb30BaHUS IPOrPAaMMHBIX CPE/ICTB
1 MH(OPMAIIMOHHBIX CUCTEM JIJIsl pEIIeHUs 3a/1au.




[IK-1 HNIIK-1.1 3uars:

Crioco0eH BBIMONHSITH paboThI IO | - METOJIOJIOTHIO M TEXHOJIOTHH TIPOSKTHPOBAHUS
cosnanuio (Moaudukanmn) u MH(POPMALIMOHHBIX CHCTEM;

conposoxaenuio NC, - MIPOEKTUPOBaHKE 00ECIIEUHBAIOIINX MTOICUCTEM;
ABTOMATU3HPYIOIINX 3aJa41 UTIK-1.2. YMeTh:

OpPraHU3alMOHHOIO YIIPABICHUS U

- co3/1aBaTh, MOIU(MHUIIUPOBATH M COTIPOBOXKIATH
OU3HEC-TIPOIECChI

MH(pOpPMAITMOHHBIC CUCTEMBI JJI PEIICHUS 3a]1a4
OM3HECTIPOIECCOB U OPTraHU3AIIMOHHOTO YIIPABICHUS, -
pa3pabarpiBaTh CalThl, MOOUIIbHBIE TIPHIIOKCHHUSI,
MTO3BOJISIOIINE aBTOMATU3UPOBATh KOHKPETHBIC
OM3HECTIPOIECCHI JIJIS 3aIaHHOW OpraHu3aIliy.

HNIIK-1.3. Bragers:
- METOJIaMU CO3JJaHUs U COTIPOBOXKICHUS
HH(bOpMaIII/IOHHI)IX CHUCTEM, aBTOMaTI/I?;I/Ip}IIOHII/IX 3aa4ynu

OpPraHU3aIMIOHHOTO YIPABJICHUS U OU3HEC-TIPOLIECCHI
MIPOAYKTA;

- METOOJIOTHEH M TEXHOJIOTHEH ITPOSKTHPOBAHUS
MH(POPMALMOHHBIX CHCTEM, TPOSKTUPOBAHUS
00eCIICUNBAIOIINX OJICUCTEM;

- HaBBIKAMH Pa0OThI ¢ Web - TeXHOJIOruAM 1
MIPOrpPaMMHUPOBATh.

2 MecTO JTUCHMILIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHON MPOrpaMMbl

Jucuumnmza «[IpoekTupoBaHre UHTErPallMOHHBIX PEIIEHUI» OTHOCUTCS K YUCTY Y4eOHBIX
JUCLHUIUIMH, (OpMUpYEMBIX Yy4acTHHKaMH oOOpa3oBaTelbHOM  mporpamMMbl — OakanaBpuara
HanpasieHus 09.03.03 «IIpuknannas nuadopmaruka» braoka 1 Auctumunsl (moxynmn) (b1.2.).

JlucuymuinHa B3aMMOCBA3aHa JIOTHUECKH M COAEP KATENbHO-METOAUUECKH CO CIEAYIOIIUMHU
JUCHUTUTMHAMH U IPAKTUKAMMU:

= IlpoexTHpoBaHuE CUCTEM yIpaBIeHUS OU3HECOM;
= Be0 pa3pabortka;

= KopnoparuoHnHsle HTHPOPMAIIMOHHBIE CUCTEMBI;

= PazpaboTka OU3HEC-TIPUIIOKEHUS;

= [IpoexTHas 1EeATEIBHOCTb.
3 CTpyKTypa U cojepKaHue TN CIUTIIUHbI

OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTABISAET 5 3a4eTHhIX(€) enuHuI(pl) (180 gacos).

3.1 Buasl yueOHO# padoThI U TPYI0EMKOCTh

(mo ¢popmam o0yuenus) 3.1.1
Ounas popma oOydeHus

Ne . KounuyecTBo CemecTpbl
w/n Buj yueOHoii padoThl 4acoB p
1 | AyautopHble 3aHATHS 72 72




B ToMm uuncne:

1.1 | Jlekun 36 36
1.2 | CemuHapckue/MpaKTUYECKUE 3aHATUS 18 18
1.3 | JlabopaTtopHbIe 3aHATHS 18 18
2 | CamocrosiTesibHasA padoTa 108 108
B tom uucne:
2.1 | KypcoBoii mpoekt KII KIT
3 | IIlpoMexyTOUHAsI aTTeCTALMS
3avet/aud.3auer/IK3aMeH IK3aMeH 6
Hroro: 180 180

3.2 TemaTn4yeCcKuil NJIaH U3yYeHHUs JMCHUILIMHBL (110 dopmam 00ydeHHs )

3.2.1 Ounas dhopma oOydeHHs

TpynoemkocTb, yac
AynutopHas pabora
Ne C Camoc
n/ Pa3nesnl/TeMbl JUCHHUIIHHBI iﬁﬁ:/ap J;Ta(()iop Hpax | pogre
n Bcero | Jlex PH | MHCCKA | yppas
MpaKTUYE | bIe s
) ckne 3aHSTH | HOATOT pador
3aHATUS s OBKa a
1 | OcHOBBI HHTETpAIUK UHOOPMAIIMOHHBIX | 23 4 2 2 15
CUCTEM
2 | Ananu3 TpeboBaHMI 23 4 2 2 15
3 | Moznenu apXuTeKTypsl 23 4 2 2 15
MH(OPMAITMOHHBIX CUCTEM
4 | anubie/AHanu3 Mojeliell ¥ TIOTOKOB 23 4 2 2 15
JTAHHBIX
5 | Unrerpanus/IIpoektupoBanue 23 4 2 2 15
MEKCUCTEMHOTO B3aMMOJICHCTBUS
6 | IIlpoekTupoBaHNe UHTETPAIIIH Yepe3 31 8 4 4 15
LIMHY, OpoKep
7 | IIpoekTupOBaHKE UHTETPALIUU Yepe3 31 8 4 4 18
REST-API
8
Hroro 180 36 18 18 108

3.3 Conep:kaHue TUCHUILIUHBI

1 OcHoBbl nHTETrpa HHGHOPMAITUOHHBIX CUCTEM

1.1 OGmee mnpencraBineHue o mnoHATHM uHTerpauuu WT cucrem.

Onpenenenus
MOHSITHSL.

1.2  Bunbl UHTETPALIMOHHBIX PEIICHUN




4
5
6
7
8
9

1.3 OcHoBuble mabnonsl uHTerpaunu WMT cuctem: daitnoBsiii oOMmeH,
RPCI, o6mas 6a3a qaHHBIX, HHTETPAllMOHHBIE MIaT(OPMBI
2 Ananu3 TpeOoBaHUM
2.1  Bunsl TpeGoBaHuii
2.2 Awnamu3 TtpeGoBanmii M BbimeneHue User Stories, CBSI3aHHBIX C
UHTETpaIUsIMU.
2.3 Awnanu3 TpeboBanmii u Pa3zpaboTka TEKCTOBBIX CIIEHAPUEB UHTETPAIIUH
(Use
Cases)
2.4  Pa3zpabotka (pyHKIIMOHATLHBIX TPEOOBAHHUI K MHTETPALIUH
2.5 Pa3zpabotka He(pyHKIIMOHATBLHBIX TPEOOBAaHUHN K MHTETPAIIMHI
3. Monenu apXuTeKTypsl HHPOPMAIIHOHHBIX CUCTEM
3.1 Knaccuduxanus apXxuTeKTypHBIX pEeIIeHUN
3.2 BepxHeypoBHEBOE IPOEKTUPOBaHUE apXUTeKTypbl. HoTtarus C4.
4 ]JlaHHbIe/ AHAJIN3 MOJCIICH U IOTOKOB JaHHBIX
4.1  AHaiu3 KOHLENTYaJIbHOW MOJACIN JAHHBIX
4.2  Pazpabotka nuarpamMm notokoB qaHHbiX (Data Flow Diagram)
4.3  Onwucanue npeodpazoBanuit ganubix (Data Mapping)
5 Nnrerpanus/[IpoekTupoBanre MEKCUCTEMHOTO B3aMOICHCTBHS
5.1 Pazpaborka amarpammbl TnocnenoBarensHocTH (UML  Sequence
Diagram)
5.2 Onwucanwue 3anpocoB u oTBeToB SOAP
5.3  ®opmarst XML u XSD, onucanue WSDL
5.4  Onucanue popmaroB gaHHbIX JSON
6 IIpoexTHpoBaHUE UHTETPALIUU YEpe3 LINHY, OpoKep
6.1 Uurerpauuonnsie munsl (ESB)
6.2  Bbpoxkepsl coobmenuii, Rabbit MQ, Apache Katka
7 IIpoextupoBanue nnterpanuu yepes REST-API
7.1  Bwuast API qns unrerpanuu UC. Koneunas touka. CpaBaenune SOAP ¢
REST u GraphQL
7.2  MexaHusMsl aBTopu3zanuu 1 ayrentudukanmu. OAuth u OIDC
7.3 Ilpunuuns! 1 npaBuia npoekTruposanus API

3.4 TemaTnka ceMHHAPCKUX/MIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH.

3.4.1 JIabopaTopHble 3aHATHSA

3HAKOMCTBO C OCHOBaMH MHTETPalluy HHPOPMAITMOHHBIX CUCTEM
Amnanu3 TpeOoBaHui

N3ydyenune moaenu apXuTeKTypbl HHHOPMAIIMOHHBIX CHCTEM
JlaHHbIe/ AHATN3 MOIENICH M TIOTOKOB JJAHHBIX
Wurerpanus/[IpoekTupoBaHre MEKCUCTEMHOTO B3aMMOICHCTBUS

[IpoexTupoBaHe HHTETPAIIUN Yepe3 IIHUHY, OPOKED

10 IIpoexTtupoBanue unterpauuu uepe3 REST-API



3.4.2 TemaTuka KypcOBBIX IPOEKTOB (KypPCOBbIX pador)

OO6mass Temaruka Qopmynupyercs cienyromuM obpazom: Co3gaHue NPUIOKEHUS Ha
MUKPOCEPBUCHON APXUTEKTYpE

Br16op npeamerHoii o6nactu — cBOOOAHBIN. OrpaHUYEHUH 10 CTEKY (SI3BIK

nporpammupoBanus/pperiMBopk/0a3a maHHBIX/HDpoHTEHT) — HET, BHeTHee APl Mmoxer

ObITh peanu3oBaHo ¢ moMoIisio JSON-API/GraphQL.

4  Y4yeOHO-MeTOAMYECKOEe U HHPOPMALIMOHHOE O0ecIieYeHue

4.1. HopmaruBHble 10kyMeHTbI U 'OCThbI

1. OenepanbHblii 3ak0H 0T 29 mekabpst 2012 roma Ne 273-d3 «O6 obpa3oBanuu B
Poccuiickoit @enepanun» (¢ UBMEHEHUSAMH U IOTIOJTHEHUSMH );

2. denepanbHbIi TOCYIapCTBEHHBII 00pa30BaTeIbHBIN CTaHAAPT BBHICIIETO 0Opa30BaHUs
- OakanaBpuar o HampasieHuto noaroroBku 09.03.03 [Npuknagnas nHGOpMaTHKA, YTBEPKACHHBINA
[Tpuxazom MuHucrepctBa obOpa3zoBanust U Hayku P® or 19 cenrsops 2017 . N 929 "O6
yTBepkKACHUU (enepanbHoro... Pegakius ¢ uamenenusimu N 1456 ot 26.11.2020, ot 08.02.2021 .,
Ne 208 ot 27.02.2023 1.

3. [Tpuka3z MunucrepctBa oopazoBanus u Hayku PD ot 05 ampens 2017 . Ne 301 «O6
yrBepxkaeHun [lopska opraHum3aluyd W OCYIIECTBICHHMS OOpa30oBaTEIbHOM MAEATENbHOCTH 110
00pa3oBareIbHBIM IIPOrpaMMaM BhICILIEr0 00pa3oBaHus — IporpaMMaM OakajgaBpuara, IporpaMMam
cHenualnTeTa, IporpaMMaM MarucTparypsbl;

4. [Topsiiok mpoBeneHus rocyA1apCTBEHHONW UTOTOBOM aTTecTalluy 110 00pa30BaTebHbIM
IporpaMmam BbICIIEro o0Opa3oBaHMs — IporpaMMamM OakanaBpuara, Iporpammam ClelHaIuTeTa U
IporpaMMaM MarucTparypbl, yTBEp:KIeHHbIM npuka3zomM MunoOpHayku Poccun ot 29 urons 2015 .
Ne 636;

S. [TonoxxeHne 0 MPAaKTHMUECKOM MOJATrOTOBKE OOydYarolIUXCs, YTBEPKIEHHOE MPHUKAa30M
MunuctepcTBa Hayku M Bbicuiero oOpasoBanus Poccuiickoit ®epepanuu u MuHHCTEpcTBa
npocsemienus Poccuiickoit @eneparuu ot 5 aBrycta 2020 r. Ne 885/390;

6. VYcraB 1 n0KallbHbIE HOPMaTUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

O6actu poecCHOHAIBHON ACSITENIBHOCTH U cPepbl MpodeCcCUOHATBEHOM eATeTbHOCTH, B
KOTOPBIX BBIYCKHMKH, OCBOMBIIME IporpamMMmy OakanaBpuara (Jajnee - BBITYCKHUKH), MOTYT
OCYUIIECTBIIATH MPO(ECCUOHANBHYIO AESITEbHOCTD:

06 CBs13b, HH()OPMALITMOHHBIE U KOMMYHHKAIIMOHHbIE TEXHOJIOTUH (B chepe MPOEKTUPOBAHHUS,
pa3paboOTKH, BHEIPEHUS U IKCIUTyaTalluu CPEACTB BBIYMCIUTENIBHON TEXHUKU U MH(GOPMAIIMOHHBIX
CHCTEM, YIPABJIECHUS UX KU3HEHHBIM IIUKIJIOM)

BbINyCKHUKY MOTYT OCYIIECTBIISITH MPOPECCHOHATBHYIO IEATEIBHOCTh B IPYTHX 00JIACTAX U
() cdepax npodhecCHOHATBHON EATeTLHOCTH TPH YCIOBHH COOTBETCTBHS YPOBHS UX
o0pa3oBaHMsl M TMOJYYEHHBIX KOMIIETEHIMHA TpeOOBaHUAM K KBaqupuKauu paOOTHUKA,
PEIbABISIEMBIM COOTBETCTBYIOIIUMH NMPOPECCHOHATBHBIMU CTaHAAPTaMH

4.2. OcHoBas uTeparypa
Tpytaes, . P. ApxutekTypbl ”HGOPMaLIMOHHBIX cucTeM. OCHOBBI MPOEKTUPOBAHUS
: yaeoHnoe nocobue / Jl. P. TpyraeB. — Cankt-IletepOypr : HUY UTMO, 2012. —
66 c. — Tekcr : anexTpoHHskIH // JIaHb : 37€KTPOHHO-OMOIMOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/70810 (nara ooparmenus: 24.09.2023). — Pexxum
JOCTyTa: JIJIsl aBTOPU3. MOJIb30BaTENEH.



4.3. [domosHMTeJbHas JIUTEpaTrypa

bapanosa, O. M. UaTerpaius nHGopMarmoHHBIX CUCTEM : y4eOHO-METOIUIECKOE Mocooue /
O. M. bapanosa. — Mocksa : MUCU — MI'CY, 2022. — 47 c. — ISBN 978-5-7264-3096-6. —
TekcT : anexTpoHHbIH // JlaHb : 3neKTpoHHO-0MbIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/342467 (mara oOpamenus: 24.09.2023). — Pexum pocryma: s
aBTOPHU3. I10JIb30BATEIICH.

4.4. DuaekTpoHHBbIEe 00pa3oBaTebHbIE PeCypPChl

https://online.mospolytech.ru/course/view.php?1d=11863

4.5. JIMueH3MOHHOE M CBOOOIHO PACIPOCTPaHsAeMOe IPOrpaMMHOe

ol0ecreueHue

J11s1 BBITIOJTHEHHS JTAOOPATOPHBIX PabOT M CaMOCTOSTEIILHON pabOThl HEOOXOAMMO
cienymolee nporpaMmmHoe obecnedenue: Microsoft Windows.

Oducusbie npunoxxenusi, Microsoft Office.

Be6-6payzep, Chrome. Microsoft

Visio.

4.6. CoBpemeHnHble npodeccnoHaIbHBbIE 0a3bl JAHHBIX U HHGOPMAIlHOHHBbIE

CIIPAaBOYHBIC CUCTEMBI

1. dnexkTponHo-0nbanoTeuHbIe cucTeMbl (JBC) MockoBCKOro mosmrexa
https://mospolytech.ru/obuchauschimsya/biblioteka/ 3To 6ecmiaTHbIi HHAMBUIYATbHBII
HEOTrpaHUYEHHBIN JOCTYM K 3JEKTPOHHO-0MOaoTeunbIM cucteMaM (DbC). Britouaror B cedst
y4eOHUKH, ydeOHbIe TOCOOUs, MPAKTUKYMbI, MOHOTpaduu, NepUOINIeCKUe U3AaHUs 110 BCEM
OTpacysiM 3HaHUH, XyA0KECTBEHHYIO JINTepaTypy. YciaoBus AocTyna: Perucrpanus nonb3oBarenen
B OBC ocymecTBisercs ¢ J11000ro KOMIbIOTEPA, WK MOOUIBHOTO YCTPONWCTBA, UMEIOIINX BBIXOA B
uHTepHeT. B OBC pa3menieHs! Takke yaeOHbIE BUICO0, ayIHON3IaHNUs1, UMEIOTCS pa3InyHbIe
CEpPBHUCHI JJIs TIperoiaBaTenieil U CTyeHTOB

e (oOpaszoBarenpHas mwiardopma «fOpaiity

® DiekrpoHHO-OnOnuoreynasa cucremMa IPR SMART

® DJEeKTPOHHO-OMOAMOTEUHas cucreMa «JIaHb»
JlocTyn ocyniecTB/IsieTcsl ¢ KOMIIBIOTEPOB OUOIHOTEKH YHUBEPCUTETA

e Hayunas sonexrponnas ouoimoreka eLIBRARY.RU
e DOFBC Polpred.com

OTeyecTBEHHBIE YIEKTPOHHBIE PeCYpPChI

e HamumonanbHas dekTpoHHas 0ubanoreka

Joctyn k HOb ocymiecTisieTcst ¢ KOMIbIOTEpOB OMOINOTEKH YHUBEPCUTETA

o [lpesunenrckas oubamoreka uMm. b.H. Enpiimaa



https://online.mospolytech.ru/course/view.php?id=11863
https://online.mospolytech.ru/course/view.php?id=11863
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://urait.ru/
https://urait.ru/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.e.lanbook.com/
http://www.e.lanbook.com/
http://www.e.lanbook.com/
http://www.e.lanbook.com/
https://www.elibrary.ru/
https://www.elibrary.ru/
https://www.polpred.com/
https://www.polpred.com/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/

2. ®enepanbHasi rocyiapcTBeHHass HH(popManuoOHHAas cucteMa - HanuonaabHas
ekTponHast oudauorexa (HIB) https://H36.pd

5. MarepuajbHO-TEXHHYECKOe o0ecnedyeHue

JlaboparopHbie pabOTHI M caMmocToATeIbHAasi paboTa CTYIEHTOB JIOJKHBI IMPOBOIUTHCS B
CIELHAIM3UPOBAHHON ayIUTOPUH, OCHAILEHHOW COBPEMEHHOM OPITEXHUKOM M INEPCOHAIBHBIMU
KOMIIBIOTEpaMU C TMPOTPAMMHBIM OOECIEYEHHUEM B COOTBETCTBUM C TEMAaTHKOM H3y4aeMOro
Mmarepuaia. Yucio pabodnx MecT B ayAWTOPHH JODKHO OBITH JAOCTATOYHBIM JUIsI 0OECIICYCHHUS
WHAUBUAYAILHON paboThl CTyAeHTOB. Pabouee mecTto mpemnojaBareis TOJMKHO OBITh OCHAIICHBI
COBPEMEHHBIM KOMITBIOTEPOM C MOAKIIOYEHHON K HEMY IIEKTPOHHOU JTOCKOM.

6. MeToguueckue peKOMeHIAIUN

6.1. MeTonuyeckue peKOMEHIAUMH /1Jsl PenoAaBaTeJis N0 OPraHu3auuu
o0yueHust

[Tpy moAroroBke K 3aHATHSAM CIELyET MPEABAPUTENBHO IpOopadoTaTh MaTepuai 3aHATus,
IIPEyCMOTPEB €r0 I0/1auy TOYHO B OTBEJAEHHOE JUIsl 3TOr0 BpeMs 3aHsaTus. CieayeT NoAroTOBUTh
HEOOXOIMMBIE MaTepHaJIbl — TCOPETUUYECKUE CBECHHUSI IS JICKIIMIA, 3a/1a4K JIJIs 1a00paTopHBIX paboT
u ap. llpu npoBeneHnn 3aHATHS CIEAYET KOHTPOJIMPOBATH NI0Jady MaTepuaia U pelleHue 3aJaHuil ¢
y4eTOM y4eOHOIr0 BpEMEHHU, OTBEIEHHOT'O JUIsl 3aHATHS.

[Tpu npoBepke pabOT U OTYETOB CIEAYET YUUTHIBATH HE TOJIBKO MPABUIIBHOCTD BBIIIOJHEHUS
3aganuii JJabopaTopHbIX paboT, HO M ONITUMAIIBHOCTh BHIOPAHHBIX METOJIOB PELICHUS, IPABUILHOCTh
BBIIIOJIHEHHSI BCEX €r0 IIaroB.

6.2. MeToauyeckue yKazaHus JJIs1 00y4aKIIMXCS 110 OCBOCHUIO M CIUTLIHHBI

W3yyeHne UCIUIUIMHBI OCYIIECTBISIETCS B CTPOTOM COOTBETCTBHUH C IIE€JIEBOM YCTAaHOBKOW B
TECHOI B3aUMOCBSI31 yueOHBIM I1aHOM. OCHOBOW TEOPETHUUECKOM MOATOTOBKU CTYEHTOB SIBISIOTCS
ayIUTOPHBIE 3aHATHUS U JIEKIIUU, MaTepHaJIbl JAOOPaTOpHbIX paldoT.

B mpouecce camocTosTensHOM pabOThl CTYAGHTHI 3aKpeIuisioT M yIIyONIsIoT 3HaHWUS,
MIOJTY9YE€HHBIE BO BpEMsl ayAMTOPHBIX 3aHSATHH, HOpadaThIBalOT KOHCIIEKTHI W 3aIHCH, TOTOBATCS K
NpPOBEJICHUIO U 00palaThIBalOT pe3yibTaThl J1a0OPaTOPHBIX PabOT, TOTOBITCA K MPOMEKYTOUHOMN
aTTecTalllt, a TAaKXKe CaAMOCTOATEIbHO M3Y4alOT OT/IEIbHbIE TEMBbl YUeOHON POTrpaMMBl.

Ha 3aHATHSAX CTYIEHTOB, B TOM YHCIIE TMPEIINOJararollnX MPAKTHYECKYI0 HESTETbHOCTS,
OCYILIECTBIIETCS 3aKperIeHHe MOJIyYeHHBIX, B TOM YHCJIE U B IPOLIECCE CaMOCTOATEIbHOM paboThl,
3Hanuil. Ocoboe BHHUMaHUE OOpallaeTcs Ha Pa3BUTHE YMEHUH M HAaBBIKOB YCTAHOBIICHUS CBSI3U
MOJIOKEHUH TeopuH ¢ NpodhecCHOHANBHON AesTeNbHOCThIO OyaylIero cnernuaincrta B obiactu
BeGTexHonorui.

CamocrosaTrenbHas paboTa OCYIIECTBISETCS MHAMBHUAYanbHO. KOHTpOIb camMocCTOsATENbHON
paboThI OpraHnU3yeTcs B IByX popmax:

. CaMOKOHTPOJIb U CAMOOLIEHKA CTYJECHTA,
. KOHTPOJIb CO CTOPOHBI IpernoaBarenei (TeKyImuid U MpOMeKyTOUHBIN ).

Texkymuii KOHTPOJIb OCYIIECTBIISAETCS Ha ayIUTOPHBIX 3aHITUSX, IPOMEKYTOUHBIN KOHTPOJIb
OCYUIECTBIIIETCS B MUCbMEHHOM (ycTHOI) hopme.
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KpurepusiMu oLleHKH pe3ynbTaToOB CaMOCTOSITEIBHON paboThI CTyeHTa SABISIOTCS:

. YPOBEHb OCBOCHHS CTYACHTOM y4eOHOr0 Marepuaia;

. YMEHHSI CTYIEHTA HCIIOJb30BaTh TEOPETUUCCKUE 3HAHUS TMPH BBIOJIHECHUU
NPaKTUYCCKHX 337134,

. c(hOpMUPOBAHHOCTH KOMIICTCHIIH;

® O(bOpMJ'IeHI/Ie Marepuajia B COOTBETCTBHUH C Tpe6OBaHI/I${MI/I.

7. ®oH OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHNS Pe3y/1bTATOB 00y4YeHHUA

B mponecce o0ydueHus HMCHONB3YIOTCS CIENYIOIME OLEHOYHbIE (HOPMBI CaMOCTOSATEIIBHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIETO0 KOHTPOJS YCHEBAEMOCTU U MPOMEKYTOUHBIX
aTTEeCTALNN:
= Ompocsl pa3zenoB
=  KoHTposibHBIE BOIIPOCHI PA3IEIIOB
* IloaroroBka k JlaboparopHbIM paboTaM U MX 3aIIUTA
* BhInosgHeHue U 3alUTa KypcoBOIo MpoeKTa

= [loaroroBka k DK3amMeHy
OO6pa3ibl 3a1aHuiil A1 TPOBEAEHUS TEKYIETO0 KOHTPOJIA, OaHKa TECTOBBIX 3aJaHUM NPUBEICHHI B
Pasnene 7.3.1.

[TpomexxyTouHast arTecTals o0yJaromuxcs B popme sK3aMeHa MPOBOAUTCS MO PE3yibTaTamMm
BBITIOJIHEHUSI BCEX BHUJOB Y4eOHOW palOOThI, MPETyCMOTPEHHBIX YUE€OHBIM IUIAHOM [0 JaHHOU
JTUCIUTITMHE (MOAYIIO), TIPU 3TOM YUUTBIBAIOTCS PE3YJIbTAaThl TEKYIErO KOHTPOJISI YCIIEBAEMOCTH B
TeueHne ceMectpa. OIleHKa CTEMEHH AOCTHKEHHS OOYYAIOIIMMHUCS TUIAHUPYEMBIX PE3yIbTaToOB
o0y4yeHHUs] MO IUCIHUIUIMHE (MOIYII0) MPOBOAUTCSA TPENoaaBareseM, BeAyIIUM 3aHITHS IO
TUCIUILIINHE (MOITYITI0) METOAOM JKCIIEPTHOH oleHKH. [1o uToram mpoMexyTo4yHOU aTrTecTaluu 1o
JTUCHUTIIINHE (MOJIYJII0) BBICTABIISIETCS OIEHKA «OTIMYHOY», «XOPOIIOY», «YIOBIETBOPUTEILHOY WU
«HEYIIOBJICTBOPUTEIHHO.

K mpomexyTo4HOI aTTecTaluy JOMYCKAIOTCS TOJIBKO CTYJAEHTHI, BHITIOJHUBIINE BCE BUBI
yueOHoI paboThl, MpeayCMOTPEHHBIE paboueil mporpaMMon JUCIUILTUHBL.

O6paSI_II>I BOIIPOCOB I NPOBCACHUA TPOMECIKYTOUHBIX arTecTauui IPpUBCACHBI B Pazgene 7.3.2.

7.2. IlIkajga u KpUTepUH OLCHUBAHMUS Pe3yJIbTATOB 00y4eHHUsI

[IIxana oneHNBaHUS MPOMEKYTOUHOM aTTeCTaluu

HIkanaa
OLleHMBaH Onucanue
us
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OtnuuyHo | BeinmosHeHsbl Bce 00s13aTe/IbHbIE YCJI0BUS MOATOTOBKH CTYIE€HTA K POMEKYTOYHOM
aTTecTaluu, MIPelyCMOTPEHHbIE MpOrpaMMon JUCIUTIAHBL Crynent
JEMOHCTPUPYET  COOTBETCTBME  3HAHWW, yMEHUH, HaBBIKOB  IIOKa3aressiM,
MIPUBEICHHBIM B TaOJIMIaX, ONEPUPYET MNPUOOPETECHHBIMU 3HAHUSIMH, YMEHUSIMHU,
HaBbIKaMH, IPUMEHSIET UX B CUTYyallUsX MOBBIIMIEHHON ciaoxkHOCTU. [Ipu 3TOM MOTYT
OBbITH TOMYIIEHbl HE3HAUNTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYIHEHUS MIPH MepeHOCce
3HAHUU U YMEHUH Ha HOBbIE, HECTAHAAPTHBIC 3aa4H.

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHUSI OATOTOBKHU CTYIEHTA K IPOMEeKYTOYH O
aTTecTaumu, IIPEAYCMOTPEHHBIE IIpOrpaMMmon JUCLIUTIIINHBL. CryneHt
JNEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHUH, HAaBBIKOB  I10Ka3areisiM,
IIPUBEIEHHBIM B TaOJIMLAaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMM, YMEHUSIMHU,
HaBbIKaMH. B To ke Bpems Npu OTBETE JONYCKAET HECYLIECTBEHHBIEC MTOTPEIIHOCTH,
3aJja4M pelaeT ¢ HeJ0ueTaMu, He BIUSIOIIMMU Ha OOIIMN X0 peleHHMsL.

Xopo1io

BrinonHeHs! Bce 00s13aTesIbHbIE YCJI0OBHUSI HOATOTOBKHU CTYIEHTA K IPOMEeKYTOYH O
arrecTallid,  I[PEIyCMOTPEHHbIE  IPOrpaMMOM  JHUCUUIUIMHBIL. CryneHt
JEMOHCTPUPYET  COOTBETCTBUE  3HAHWN, YMEHUH, HaBBIKOB  IIOKA3aTessiM,
VioBiieTB | IPUBEIEHHBIM B Ta0JIULAX, ONEPUPYET NPUOOPETEHHBIMH 3HAHUAMH, YMEHHSIMH,
OpuTENbH | HaBbIkaMH. HO moka3piBaeT HemTyOOKHE 3HAHUS, IIPU OTBETE HE JOMYCKAET IpyObIX

0 OomMOOK WM TMPOTHBOPEYHHA, OJHAKO B (OPMYJHMPOBAHUU OTBETa OTCYTCTBYET
JIOJDKHAsT CBSA3b MEXKAY aHaJIM30M, apryMEHTaled U BbIBOJAMH, B PEIICHUU 3a1ay
MOTYT COAepKaTbCcsl TrpyOble omuOKu. [ moslydyeHHs MpaBHIBHOIO OTBETa
TpeOYIOTCSl YTOUHSIOLINE BOIIPOCHI.

He BrinosnHeHbI 00s3arenbHbIE YCJI0BUS MOATOTOBKHU CTYIEHTA K IPOMeKYTOUHOM
arTecTalMu, TIPEIyCMOTPEHHble IporpaMMmor jucuuiiueel, WJIM  cryment

Heynosine . .
Oy e )IeMOHCTpI/IpyeT HCEIIOJIHOE€ COOTBETCTBUEC 3HAHUU, YMGHI/II/I, HAaBBIKOB HpI/IBe}leHHLIM B
TB HNUTCIIb o
p o Ta6J'II/IIIaX, JIOHYCKaIOTCSI 3HAYUTCIIbHBIC OHII/I6KI/I, HpOfIBJ'IS[CTCfI OTCyTCTBI/Ie 3HaHUH,
H

YMGHI/II\/'I, HAaBBIKOB IIO psAay HOK&?;&TCJ'IGﬁ, CTYACHT HCIBITBIBACT 3HAYUTCIIBHBIC
3aTpYAHCHU: [TPU OTICPUPOBAHUHU 3HAHUAMHA U YMCHUSAMU

7.3. OueHo4YHBbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb
OreHka 3a KaXIyro JIaDOpaTOpPHYIO BBICTABISETCS UCXOAS M3 (PAaKTUUYECKOTO BBITOIHEHUS
BCEX IIOCTABJICHHBIX 3aJ1a4 110 mIKaje "3auer/He3ader’.

7.3.1. KypcoBoii npoexkT

3amanue
Tema JUTS ncC - cBOOO/HASI. OrpannueHnnii o CTEKY (s13BIK
nporpammupoBanus/pperiMBopk/6a3a mgaHHBIX/PpoHTEeH) — HET, BHemHee API moxer OBITH

peannzoBano ¢ nomoisio JSON-API/GraphQL. TpeGoBanus k apxurekrype CepBHUCHI JOJKHbBI
B3aMMO/ICHCTBOBATH MEXTy COOOH CHHXPOHHO U aCHHXPOHHO. CHHXPOHHOE B3aUMOJICHCTBHE MEXK Y
cepBucamu peanusyercs ¢ nomouibio JSON RPC 2.0, acuHXpoHHOE B3aUMOICHCTBHE — 10 CPEACTBAM
Hexoroporo databus (Apache Kafka/RabbitMQ). 3amyck cepBHCOB MPOWCXOAUT TOIBKO B
DockerkonTeiiHepax, a B KauecTBE OpKeCTparopa KOHTeWHEepoB wucmosb3yercss Minikube wumum
Dockercompose. MapuipyTtusaiusi BHEIIHUX 3alpOCOB Ha BHYTPEHHHE CEPBUCHI JIOJKHA OBIThH
OTpaHUYEHA C MOMOIIbIO eAnHOro Nginx, KOTOPBI BKJIIOYAET B ceOs MapIIpyTH3allMI0 Ha BCe
nyOJauuHbBIe cepBUCHL. baza NaHHBIX He JOJDKHA SIBISATHCS MOJAOM B CEpPBHUCE, a IMOJAHATA Kak

OTIEJILHBIN
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KOHTEUHED.

TpeboBanus k oraensHOMY cepBucy CepBuc
JIOJDKEH UMETh:

* MuHUMYM 1 pensuuonnyto b/, nHanpumep PostgreSQL;
* ropstamii k311/Key-Value xpannnuie (Redis/MongoDB)1;
* COOCTBEHHBIH Nginx;

* cucteMmy ouepeneii2 (oOpaboTka 3aaad, ¢ OTIOKEHHBIM 3allyCKOM); * OIMCAaHHE BCEX
MeToa0B ¢ nomoibio OpenAPI 3, ¢ pasnenenuemM Ha BHyTpeHHee U BHentHee API.

OreHuBaHue:

«YOBIIETBOPUTEIHHOY

* PeanuzoBano 3 cepBuca, 1 U3 KOTOPBIX ABIISETCSA NOTpeOUTENEM 2X TPYTUX

* BzaumopeiictBue Mexay cepprcamu poucxoauT Tosbko mo HTTP (JSON-RPC)

* [11n103 nocrasinsier BHemHee API

* Cnenan o6pa3 Docker s 3amycka cepBuca (bl MoxkeT ObITh 3ammyIieHa BHe KOHTEHHEpa)

* HaGop cepBHCOB BBIMONHSET XOTA Obl 1 CIOXKHBINM OH3HEC-TIPOIECC (HAIPUMEpP: XpaHEHHE
3aMeTOK — 1i cepBHUC XpaHUT 3aMETKH U MOXKET OT/AaBaTh UX B Pa3IMUYHBIX Gopmarax s
O0TOOpaKkeHUsI, 21 CEPBUC XPAHUT IOJIH30BATENICH U MpaBa JOCTYIA, a 311 CepBUC peain3yeT
sharing 3aMeTOK MKy TOIH30BATEIISIMH, CO3AHUE MTyOIIMYHBIX CCBUIOK U TI) «XOPOIIIO)

* PeanuzoBano Gosnee 3x cepBUCOB, | U3 KOTOPBIX SABISIETCS IOTPEOUTENEM 2X APYrUX

* BzaumoneiictBue mexay cepsucamu npoucxoaut Toiabko mo HTTP (JSON-RPC)

* [11n103 nocrasisier BHemHee API

* Cnenan o6pa3 Docker ans 3amycka cepBuca (bl MoxkeT ObITh 3amyIieHa BHE KOHTEHHEpa)

* HaGop cepBHCOB BBINONHAET XOTs ObI 1 CIOXKHBINH OU3HEC-TIpOIiecC (HAapUMep: XpaHEHHe
3aMeTOK — l# CepBUC XpaHHUT 3aMETKH U MOXKET OT/JaBaTh MX B Pa3IMUHbIX (opmarax s
oToOpaXkeHUs, 2i CepBUC XPaHUT MOJIb30BaTeNeH 1 paBa J0CTyMNa, a 3i cepBUC peannusyer
sharing 3amMeTok MeX 1y MOJIb30BaTeIsIMU, CO3/JaHNE MMYOIMYHBIX CCHIJIOK U TIT)

«OTI4HO»

BoinonHeHs! Bce TpeOOBaHUs K KypCOBOMY MPOEKTY B ITOJIHOM 00bEME, CTYJIEHT IOKAa3bIBAET

BJIAACHUEC MATCPHUAJIOB Ha BBICOKOM YPOBHC

10.

11.
12.
13.
14.

15.
16.

17.
18.

7.3.2. IlpuMepHBbIe BONIPOCHI K IK3aMeHY

O6mee npeacrapinenue o morsTaru naTerpanuu UT cucrem. OnpeneneHus MOHITHS.

Bupl HHTErpallmOHHBIX pPEeIIEHUI

OcHoBuble mabnons! uHTerpanuu UT cucrem: daitnoserii oomen, RPCI, o6mas 6a3a naHHBIX,
WHTETPAIMOHHBIC IIaT()OpPMBI

Busr TpeboBannmii

Amnanu3 TpeGoBanuii 1 Beienenune User Stories, CBSI3aHHBIX C HHTETPAIUsIMU.

Amnanu3 TpeboBanuii u Pazpabotka TexcToBbIX crieHapueB uHTerpanuu (Use Cases)

Pa3paboTka (hyHKIIMOHATBHBIX TPEOOBAHUIN K UHTETPAIHH

PazpaboTka HepyHKIIMOHATBEHBIX TPEOOBAHUHN K HHTETPAIIIH
Mogenu apXUTeKTYpbl HHHOPMAIIMOHHBIX CUCTEM

Krnaccudukanus apXuTeKTypHBIX pelIeHun

BepxneypoBHeBoe npoekTHpoBaHue apxurektypsl. Horauus C4.
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19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

JlanHble/ AHAnu3 MoJIeIel U IOTOKOB JaHHBIX

AHanu3 KOHIIETITyaJTbHOM MOJIETH JaHHBIX

Pa3zpabotka quarpamm notokoB naHHbIX (Data Flow Diagram)
Onucanue npeoOpazopanuii nanabX (Data Mapping)
Wnrerpanus/[IpoekTupoBanre MeXCUCTEMHOTO B3aUMOACHCTBUS
Pazpabotka quarpammel nocienoBarenbHocTH (UML Sequence Diagram)
Onucanue 3anpocoB u 0TBeToB SOAP

®opmarel XML u XSD, onucanne WSDL

Omnucanne GopmaroB qanHbx JSON

[IpoekTupoBaHue HHTETPALIMH Yepe3 MIUHY, OpOKEP
Nuterpanmonnsie muHbl (ESB)

Bpoxkepsr coobmenuii, Rabbit MQ, Apache Kafka

[IpoextupoBanue nunrerpanuu yepes REST-API

Bunpet API qiist uarerpanuu MC. Koneunas touka. CpaBaenue SOAP ¢ REST u GraphQL

Mexann3mbl apropu3anuu 1 ayrentupukanun. OAuth u OIDC

[Ipuniunel u npaBuia npoektTupoBanus API
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