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1 HeJII/I, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o TMCHHMIIJIMHE

OcBocrre auctUIUIAHBL  «IIpOCKTUpPOBAHWE WHTETPAIMOHHBIX PEIICHUI» IO3BOJIICT
c(hopMHPOBATH Y 00yUAIONTUXCS TPOPECCUOHATBHBIX KOMIETCHIIMA B 00JIACTH METOJIOB U CPECTB
MPOEKTUPOBAHUS MHTETPALIMOHHBIX PEIICHUH U OBJIAZIETh METOIaMU PEIICHUS MPAKTUYECKUX 3a]1a4.

Henn nucrumuinnel «[IpoekTrupoBaHre HHTETPAIIMOHHBIX PELICHUI:

[ToHMMAaTh OCHOBBI MEKCUCTEMHBIX MHTETPALIMA U TEXHOJIOTUH IS KCTIONBh30BaHUs B paboTe;

['0TOBUTH UHTETPALIMOHHBIE PEIICHHSI, OTBEYAIOIINE TOTPEOHOCTIM OU3Heca;

['OTOBUTH KadeCTBCHHBIE WHTETPAIIMOHHBIC TPEOOBAHUS C YUETOM TEXHUYECKUX M OHM3HEC-
OTpaHUYECHUH;

Hcrnonb30BaTh  MHCTPYMEHTHI — AHATUTHKU  JJII  NPOPAOOTKH  MEKCHCTEMHOTO
B3aUMOJCHCTBUS;

Hcnonb30BaTh METO/IBI ¥ TOJIXOIbI K UHTEIPALIUU, IPUMEHSST HHCTPYMEHTHI U IIA0JIOHBI.

3anaun qucuIuinHbl «[IpoekTupoBaHre HHTETPAIMOHHBIX PEIICHU:

chopMUPOBaTh HABBIKH, KOTOPHIE AIOT BO3MOXHOCTh Y4acTBOBAaTh B NPOEKTUPOBAHUU
UHTETpaloHHOr0 B3ammojeicTBuss WT-cuctem ¢ mMOHMMaHWEeM WIA0JIOHOB U TEXHOJOTUH
WHTETpaIK U UCTIOJIF30BaHNEM TOIXOSIINX HHCTPYMEHTOB.

OO6yuenne no nucruiuimae «[IpoekTupoBaHre HHTETPAIMOHHBIX PEIICHUI HAMPaBICHO Ha

dbopMupoBaHUE y 00YJAFOIIHUXCS CIEAYIOMNX KOMITETSHITUH:

Koa v naumenoBanue
KOMIIeTeHIIMH
OIIK-2. Cnocob6eH 1moHnMaTh

I/II—[I[HKﬂTOpr JOCTHIKCHUA KOMIICTCHIIUN

HOIIK-2.1. 3naet coBpeMeHHbIe HHGOPMAITHOHHBIC

MPUHIUIBI pAaOOTHI COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJIOTUH U
IIPOTrPAMMHBIX CPEACTB, B TOM
YHCJIE OTEYECTBEHHOTO

TEXHOJIOTMH U IIPOrPaMMHBIE CPEACTBA, OCHOBHBIE BUJIbI
Y IPUHLUIIBI paboThl HH(OPMALIMOHHBIX CUCTEM U
MH(POPMAIMOHHBIX TEXHOJIOTHIA; CTIOCOOBI BHEAPEHUS U
MHTETpaIi COBPEMEHHBIX HH()OPMAIIMOHHBIX CHCTEM,

CITIOCOOBI OLIEHKH HEOOXOIUMOCTHU UCIIOIb30BAHUS
MIPOTPaMMHBIX CPEJICTB.

NOIIK-2.2. YmeeT ucnoyib30BaTh COBPEMEHHBIE
nH(pOpPMAIMOHHBIE TEXHOJIOTHH M IIPOTPAMMHBIC
CpelCTBa, Kak B paMKaxX OTACJIbHOTO MPEAIPUITHS, TaK U
B paMKaX KOPIOPAIIHHA, TOCYJaPCTBEHHBIX CHCTEM;
BHEJIPSITh U HACTPauBaTh COBPEMEHHBIE
WH(pOPMAIMOHHBIE CHCTEMBI, TPOBOIUTH HHTETPAITHIO
pa3IMYHBIX HHHOPMAIMOHHBIX CUCTEM U MPOTPAMMHBIX
CPEJNICTB, OIIEHUBATh HEOOXOIUMOCTh UCTIOJIb30BAHUS
MIPOTPaMMHOTO CPEICTBA JIJIsl PEIICHUS 3a71a4.
MNOIIK-2.3. Bnaneet HaBbIKaMU TPUMEHEHUS
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUN U
MIPOTrpaMMHBIX CPEJCTB, IPH PEIICHUH 3a7a4 B
Pa3IMYHBIX OTPACISAX, BHEAPEHUS U HACTPONKU
COBPEMEHHBIX HH()OPMAITMOHHBIX CUCTEM, OIICHKH
HEO0OXOAMMOCTH UCTIOIB30BAHMS MPOTPAMMHBIX CPEJICTB
1 HH(OOPMAITMOHHBIX CUCTEM JUIsI peIISHHUs 3a/1a4.
HIIK-1.1 3nats:

- METO/IOJIOTHIO ¥ TEXHOJIOTUH MPOESKTUPOBAHUS
WH()OPMAIMOHHBIX CUCTEM;

- IPOEKTHPOBaHUE 00ECTIEYNBAIOLINX MTOJICUCTEM;
UIIK-1.2. YMmerh:

IMPOU3BOACTBA, U NUCIIO0JIB30BATh
UX TIPH PELICHUH 33124
poheCcCHOHATLHOM
JeSATEIbHOCTH

IK-1

Crioco0eH BBIMOIHATH PabOTHI 1O
co3aHuio (MoauduKanum) u
compoBoxkaenuto UC,
ABTOMATH3MPYIOIIUX 3a7auu
OPraHHU3aMOHHOTO YIIPAaBICHUS
1 OM3HEC-TIPOLIECCHI




- CO371aBaTh, MOAU(PUITIPOBATH M CONIPOBOKIATH
nH(GOPMaIIMOHHBIE CUCTEMBI IJIS1 pelIeHHs 3a/1a4 Ou3Hec-
MPOIIECCOB M OPTaHU3AIMOHHOTO YIIPABIICHUS;

- pa3zpabaTbIBaTh CaliThl, MOOUIBHBIC TPUIIOKEHUS,
MTO3BOJISIONINE aBTOMATU3UPOBATh KOHKPETHBIE OU3HEC-
MIPOLIECCHI JUIS 3a/IaHHOM OpraHu3alny.

WIIK-1.3. Bmagers:

- METOJIaMHU CO3JIaHUS U COIPOBOKIACHUS
MH()OPMAITMOHHBIX CUCTEM, aBTOMATHU3UPYIOIIUX 3aa4Hl
OpPraHU3aIMOHHOTO YIPaBIEHUS U OU3HEC-TIPOLIECCHI
MPOJIYKTA,

- METOJIOJIOTHEN U TEXHOJIOTUEN IPOESKTUPOBAHUS
MH()OPMAIIMOHHBIX CUCTEM, TPOCKTUPOBAHUS
00ecIeynBaroInX IOACUCTEM;

- HaBBIKaMU PabOThI ¢ Web - TEXHOIOTHsIM U
MIPOTPAMMHUPOBATh.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnumuHa «[IpoekTupoBaHuEe HHTETPAIMOHHBIX PEIICHU» OTHOCUTCS K 010Ky B1.2.9]12.
JlucumiiimHa B3aUMOCBSI3aHA JIOTHYECKH U COAEPIKATEIbHO-METOINYECKU CO CIENYIOLIMMHU
JUCIUIUIMHAMY U PAKTUKAMMU:

. OcCHOBBI pa3pabOTKN KOPIOPATUBHBIX HH()POPMAITMOHHBIX CUCTEM;
. HMHpopMaLnoHHbIE CUCTEMBI U TEXHOJIOTHH;

. OcCHOBBI MOJIEIMPOBAHUS HHPOPMALIMOHHBIX IIPOLIECCOB;

. [TpoexTrpoBanue 0a3 JaHHBIX;

. ANTOPUTMBI U CTPYKTYPBI IaHHBIX;

. [TpoexTHas AESTEIBHOCTS.

3 CTpyKTypa M cojep:KaHue AUCHUTLTHHBI

OO01mmast TpyA0eMKOCTh JTUCIUTUIHHBI COCTaBisAeT 5 3aueTHbIX(e) enuHuI(pl) (180 waca).

3.1 Buasbl yueoHo#i paboThl M TPYA0€eMKOCTh
(o popmam 00yueHus)

3.1.1 Ounas popma 0OyueHus

Ne . KouanuecTBo CemecTpsl
Buj yue6Hoii padoThl
n/n 4yacos 7
1 | AyauTopHble 3aHATHS o4 o4
B tom uucne:
1.1 | Jlekuun 18 18
1.2 | Cemunapckue/mpakTHUYECKUeE 3aHIATUS
1.3 | JIJaboparopHbIe 3aHATHS 36 36
2 | CamocTosiTeIbHAsI padoTa 126 126
3 | IlpoMe:xkyTOUHasI aTTeCTAIUS
KypcoBoii npoekt KII KII
3auer/mud.3aueT/>K3aMeH Jud.3auer Jud.3auer
HUroro: 180 180




3.2 TemaTnueckuii NJIaH U3yYeHUS TUCHHUIIMHBI

(mo popmam 00yueHHs)

3.2.1 Ounas popma 0OyueHus

TpynoemMKocTh, 4yac
AyautopHasi pa6oTa
Camoc
Jl:';-‘ Pasjen1/TeMbl Cemunap | Jlabop | IIpakr TOsITe
AHCIAIIHALL Beero | Jlex CKHe/ | aTOpH | M4YeckKa R
n MMpaKTU4€ | BbIC b a6oT
i CKHE | 3aHATH | IOATOT P a
3aHATUA S OBKa
1 | OcHOBBI HHTETpALIUU 12 2 9 8
WHGOPMAILIMOHHBIX CUCTEM
2 | BrlgBienue u onucanue OU3HeC- 10 9 8
POIIECCOB
3 | Bunsl tpeboBanuii 10 2 8
PazpaboTka QpyHKIIMOHAIBHBIX U 12 2
4 He(yHKIMOHAJIbHBIX TPEOOBAHUM K 2 8
HMHTETpaliu
5 | AHanu3 TpeboBanumii u BeieneHue User 12 2 9 8
Stories
Pa3paboTka TEKCTOBBIX 10
6 | Homssosarensckix cuenapues u Use 2 8
Cases 1uarpaMmm.
7 | Apxurektypa nH(OpPMAIIMOHHBIX 12 2 2 3
CUCTEM
8 | AHanus Mojenel TaHHBIX 12 2 10
9 | Pa3paboTtka auarpaMm rmoTOKOB 12 9 10
nanabix (Data Flow Diagram)
[IpoekTupoBaHne MEKCHUCTEMHOTO 14 2
10 B3auMoiecTBus. JuarpamMmmeol 2 10
MIOCJIETIOBATEIIPHOCTH
[IpoexkTnpoBaHNe MEKCUCTEMHOIO 16 2
11 B3auMoaencteusa. Bunsr API o 4 10
WHTETpaIy HHOOPMAIIMOHHBIX CHCTEM
12 | [IpoexTupoBaHNE UHTETPALIMH YEPE3 16 2 4 10
REST-API. 3ampocst REST API
[IpoekTHpoBaHNE UHTETPALIMH YEPE3 16 2
13 | REST API. TectupoBanue u 4 10
JIOKYMEHTHUPOBaHUE 1O crienupuKaium
OpenAPI
[IpoekTHpoBaHNE UHTETPALIMH YEPE3 16 2
14 1 SOAP API. ®opmarst XML 1 XSD, 4 10
onucanue WSDL
Hroro 180 18 36 126

3.3 ConepxaHue TUCHUINTHHBI

1 OcHOBBI HHTETpaUU HHPOPMALTUOHHBIX CUCTEM

1.1 Ob6mee mpencraBinenne o mnoHatuu uHTerpamuu WT cucrem. OnpeneneHus

IIOHATHA.




1.2 Busibl THTETpallMOHHBIX PEIICHUI
1.3 OcHoBubie ma6nonsl uHTerpanuu UT cucrem: daiinoseiii oomen, RPC, oGmias
0a3a JaHHbBIX, MHTETPAllMOHHbIE M1aT()OPMBI
2 Ananm3 TpeOoBaHU
2.1 Bunsl TpeboBanuit
2.2 Pa3zpaboTka (yHKIIMOHAIBHBIX TPEOOBAaHUI K MHTETPAIIHH.
2.3 Pa3paboTka HeyHKIIMOHATBHBIX TPEOOBAHUIN K WHTETPAITUH.
2.4 Ananu3 tpeboBanuii u Beiaenenue User Stories
2.5 Pa3paboTka TEeKCTOBBIX MOJIb30BaTEILCKUX clieHapueB u Use Cases auarpamm
3. Monenu apXuTeKTypbl HHPOPMAIIMOHHBIX CUCTEM
3.1 Knaccudukanust apXuTeKTypHBIX PELICHUN
3.2 OpeitmBopky onrcaHus apxutekTypbl. Horanus C4.
4 AHanus MojieTiel 1 MOTOKOB JaHHBIX
4.1 YpoBHH MoieNiel JaHHBIX
4.2 Pa3zpaboTka quarpamm nmotokos qaHHbIX (Data Flow Diagram)
5 [IpoexTrpoBaHuE MEXCUCTEMHOI'O B3aUMOACHCTBUS
5.1 Pa3pabotka nuarpammel nmocienoBatensHocta (UML Sequence Diagram)
5.2 Bunst API miist uarerparun C
6 IIpoexTupoBanue uurerpanuu uepe3 REST-API
6.1 Bugsr APl: SOAP API, REST API u GraphQL. ITIporokoa HTTP.
6.2 3anpocet REST API.
6.3 [Ipuniunel u npaBuia npoektupoBanusi REST API.
6.4 TecTupoBaHue U JOKyMEeHTUpoBaHKe 1o cnenupukanun OpenAPI.
7 IIpoextupoBanue unrerpanuu yepe3s SOAP API
7.1 ®opmatel XML u XSD, onucanne WSDL

3.4 TemaTnKa CEMUHAPCKUX/MTPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA.

3.4.1 JIaGopaTopHbIe 3aHATHS
1. OcHOBHBIC IOHATHUS
Onucanne OM3HEC-TIPOIIECCOB
3. Kunaccuduxkanus tpeboBanmit
4. PazpaboTka TpeOOBaHUI
5. CocraBneHue Mojab30BaTeIbCKUX UCTOPUI
6. 3HaKOMCTBO C BapMaHTaMH UCIOJIb30BAHUS
7. OCHOBBI apXUTEKTYpPbl THPOPMAILIMOHHBIX CUCTEM
8. AmHanm3 Mojenel JaHHBIX
9. Pa3paboTka muarpamMM MOTOKOB JJAHHBIX
10. UccnenoBanue AuarpaMMbl TIOCIIEI0BATEIEHOCTH
11. TectupoBanue myonuyHbIx API
12. TIpoextupoBanue REST API
13. JloxymentupoBanue REST API no cnenudukanuu OpenAPI
14. 3nakomctBo ¢ s1361k0M WSDL 1 popmatom XML

3.4.2 TemaTuka KypcOBBIX MPOEKTOB (KYPCOBBIX padoT)

O6mass tematuka Gopmynupyercs ciaeayrmmM oobpazom: CoznaHue TPHIOKEHUS Ha
MHUKPOCEPBUCHON APXHUTEKType

Br16op npeameTHoi 06macTr — cBOOOIHBIN. OTpaHUYEHUH TIO CTEKY (S3BIK

nporpaMMupoBaHust/pperMBopk/06a3a qaHHBIX/PpoHTEHT) — HET, BHeNTHee API

MOXeT ObITh peanu3oBaHo ¢ momoripio JSON-API/GraphQL.



4 YyedHO-MeTOAMYeCKOe M MH(POPMALIMOHHOE 00ecneyeHne

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCTbI

1. ®enepanbubiii 3akoH 0T 29 aexadps 2012 roga Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit
Denepanum» (¢ U3BMEHEHUSMU U JIONIOJTHEHUSAMN ),

2. ®enepasibHbII rOCyIapCTBEHHBI 00pa30BaTeIbHBIA CTaHJAPT BBICLIETO OOpa30BaHUS -
OakanaBpuat no HampasieHuto noAroroBku 09.03.03 IlpuknaaHas MHPOpPMATUKA, YTBEPKACHHBIN
[Tpuxazom MunucrepctBa obpa3zoBanusi U Hayku P® or 19 cenrsabps 2017 r. N 929 "O6
yTBepKaeHUHU (eaepanbHoro... Pegakuus ¢ usmenenusmu N 1456 ot 26.11.2020, ot 08.02.2021 r.,
Ne 208 o1 27.02.2023 1.

3. Ilpukaz MunuctepctBa oOpasoBanust 1 Hayku PD ot 05 ampens 2017 r. Ne 301 «O6
yrBepxkaeHun llopsaka opraHu3zaluu M OCYIIECTBICHHS 00pa30oBaTENIbHON JESATENBHOCTH IIO
00pa3oBaTeNIbHBIM POrPaMMaM BhICILIEr0 00pa3oBaHus — IporpaMmmamM OakajiaBpuara, porpaMmmamM
creruaauTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsimox NpoBENEHMs TOCYIApCTBEHHOM HTOrOBOM aTTecTalMy MO 00pa3oBaTeIbHBIM
porpaMMam BhICIIEro o0pa3oBaHUs — MporpaMMamM OakajaBpuara, IporpamMmaM CHelHaJIuTeTa u
IporpaMMaM MarucTpaTypbl, yTBepKIeHHbIH npukazoM MunoOpHayku Poccun ot 29 urons 2015 .
Ne 636;

5. TlonoxxeHue O MPAKTUYECKOW MOATOTOBKE OOYYAIOUIUXCS, YTBEPKIECHHOE MPHUKA30M
MunuctepcTBa Haykd M BbIclIero oOpaszoBaHusi Poccuiickoii @enepanun 1 MuHucTepcTBa
npocgemieHus Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

6. YcTaB U JIOKaJIbHbIE HOPMATUBHbBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npohecCHOHAILHON J1eATENBHOCTH U chepbl NPodeCcCUOHATBHON JesITeIbHOCTH, B
KOTOPBIX BBIIYCKHUKH, OCBOUBIIME Mporpammy OakanaBpuara (J1ajgee - BBITYCKHHUKH), MOTYT
OCYILECTBIISATH MPO(PECCHOHATBHYIO 1€ TEIbHOCTb!

06 CBs3p, UHPOPMAIMOHHbIE W KOMMYHHUKALIMOHHBbIE TexHojoruu (B cdepe
NPOEKTHPOBAHUS, pa3pabOTKH, BHEAPEHHUS M SKCIUTyaTalluu CPEACTB BBIUMCIUTEIBHOW TEXHUKU U
MH(GOPMALIMOHHBIX CUCTEM, YIIPABIICHUS UX KU3HEHHBIM LIUKIIOM)

BBIMyCKHUKY MOTYT OCYILECTBIISATH MPO(HECCHOHABHYIO AEATEIbHOCTD B IPYTUX 0071acTAX U
() cdepax mnpodeccHoOHATHPHOW ACSITENHPHOCTH TPU YCIOBHU COOTBETCTBUS YPOBHSA HX
o0pa3oBaHUsI W TMIOJIyYEHHBIX KOMIIETEHIMH TpeboBaHUsIM K KBanu(pukauuum pabOTHHKA,
IPEIbABISEMBbIM COOTBETCTBYIOIIUMHU MPO(ECCHOHATBHBIMU CTaHAAPTAMHU

4.2, OcHoBHas JquTeEpaTypa

1. Tpytnes, [. P. Apxutextypsl nunpopmanmoHHbix cucteM. OCHOBBI
npoekTupoBanus : yaeonoe nocodue / JI. P. TpyrueB. — Cankr-IlerepOypr : HUY
UTMO, 2012. — 66 ¢. — Tekcrt : 31aeKTpoHHbIN // JIaHb : 3IeKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/70810 (maTta
obOpamenus: 24.09.2023). — Pexum goctyna: sl aBTOPU3. MOJIb30BATENECH.

2. Jlope, A. IIpoektupoBanue Be0-API : pykoBoactBo / A. Jlope ; mepeBos
¢ aarnuiickoro J[. A. benukoBa. — Mocksa : JIMK Ilpecc, 2020. — 440 c. — ISBN
978-5-97060-861-6. — TekcT : anmekTpoHHBIH // JIaHb : 31eKTpOHHO-O0MOIMOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/179498 (nara oGparnienus:
15.01.2024). — Pexxum nmoctyma: AJisi aBTOPH3. MOJIB30BATEIICH.

4.3. JlonoJHMTEJbHas JIUTEpPaTypa

Bapanosa, O. M. Unterpanus nH(OpMAIIMOHHBIX CUCTEM : Y4eOHO-METOANYECKOE TTOCOo0He
/ O. M. bapanoBa. — Mocksa : MUCU — MI'CVY, 2022. — 47 ¢. — ISBN 978-5-7264-3096-6. —
Texct : anexTpoHHbI // JlaHb : 3neKTpoHHO-O0nbIuoTeunas cucrema. — URL:
https://e.lanbook.com/book/342467 (nata ob6pamenus: 24.09.2023). — Pexxum nocrtyna: mjs
aBTOPU3. IIOJI30BATEIICH.



4.4. DaekTpoHHBbIe 00pa3oBaTeIbHbIE PECYPChI

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

4.5. JluueH3uMOHHOE ¥ CBOOOJIHO PacpoCcTPaHsieMoe MPOrpaMMHoOe
odecreueHue

J171s1 BBITTOSTHEHHS 1a00PaTOPHBIX pabOT U CAaMOCTOSATENILHON PabOThl HEOOXOAUMO
clIeyIoliee MporpaMMHOE 0OecTicueHHE:

Microsoft Windows.

Oducnsie mpunoxenus, Microsoft Office.

Be6-6paysep, Chrome.

Oumnnaita-cepsuc draw.io

Cepsuc s coznanusi API Postman

4.6. CoBpeMeHHbIe IpodeccHOHAIbHBIE 0a3bI JAHHBIX U MH(OPMAIIMOHHBbIE
CIIPABOYHbIEC CHCTEMBI

1. DnexkTponHo-0ubIMOTEUHBIEe cucTeMbI (ABC) MoCKOBCKOro moJjuTexa
https://mospolytech.ru/obuchauschimsya/biblioteka/ DTo OecruiaTHbIN MHIMBUY ATbHBIN
HEOTpaHUYEHHBIN JOCTYII K 31eKTPOHHO-0MbmuoreunsiM cuctemam (OBC). BxitovaroT B ce0st
y4eOHUKHU, yueOHbIE TOCOOUs, TPAKTHUKYMbI, MOHOTpa(puH, MIEPUOTUIECKIE U3IaHHUs IO BCEM
OTpacJIsiM 3HaAHUM, XyJA0KECTBEHHYIO JIUTEPATypy. Y clIoBUs A0cTyna: Peructpanus noap3oBarenen
B OBC ocymiecTBisieTcs ¢ 11000T0 KOMIBIOTEPA, UM MOOMIIBHOTO YCTPOWCTBA, MMEIOIINX BBIXO]I B
untepHeT. B OBC pa3memniensl Takke yaeOHbIE BUICO, ayAMOU3AAHMS, HUMEIOTCS Pa3INIHBIC
CEpBUCHI 1715 IPENO/IaBaTeliel U CTyI€HTOB

e (oOpasoBarenpHag wiardopma «Opaiity
® DiekrpoHHO-Oubanoreynasa cucrema IPR SMART
® DeKTpOHHO-OmOIMoTeyHas cucreMa «JIaHpy

Joctyn ocymecTBiaseTcss ¢ KOMINbIOTEPOB 0MOJIMOTEKH YHHMBEPCUTETA

o Havunas snextponnas 6ubanoreka eLIBRARY.RU
e DFC Polpred.com

OTedecTBEeHHBbIE JJIEKTPOHHBIE PeCypPChI

e HarmonaabHas JIEKTPpOHHAS ONOINOTEKA

Hoctyn k HOb ocymiecTBisercss ¢ KOMIbIOTEPOB OMOIMOTEKN YHUBEPCUTETA

o [IpesupeHrckas 6uOIMOTEKA

2. @enepasnbHas rocyiapcrpeHHas MHGopManuoHHas cucrema - HanuonanbHas
ynekTpoHHas 6ubaunorexa (HIB) https://Hr0.pd

5. MarepunanbHO-TeXHHYeCKOe o0ecrieyeHue

JlaGopaTopHble pabOThl M CaMOCTOSITeNbHAsT paboTa CTYIEHTOB JIOJKHBI MPOBOIUTHCS B
CIIEMAJIM3UPOBAHHON ayJIUTOPHM, OCHAIICHHOW COBPEMEHHOM OPITEXHHKOW M IEPCOHAIBHBIMU
KOMITBIOTEpAaMH C TPOTPAaMMHBIM OOECTIeYeHHEM B COOTBETCTBUM C TEMAaTHUKOW HW3ydaeMoro
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https://online.mospolytech.ru/course/view.php?id=11863
https://www.drawio.com/index.html
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://urait.ru/
https://www.iprbookshop.ru/
http://www.e.lanbook.com/
https://www.elibrary.ru/
https://www.polpred.com/
https://rusneb.ru/
https://www.prlib.ru/
file:///B:/documents/Politekh%20University/Кафедра%20ИКТ/Интеграция/РПД/
https://нэб.рф/

MaTtepuana. Yucio pabodynx MeCT B ayJUTOPUHU JOHKHO OBITH TOCTATOYHBIM Ui OOECTICUeHUs
WHIMBUIYAIBHON paboThl CTyneHTOB. Pabodee mMecTo mpemomaBaTels MOJDKHO OBITh OCHAIICHBI
COBPEMEHHBIM KOMIBIOTEPOM C MOAKIIOUYEHHOW K HEMY AJIEKTPOHHOM JTOCKO.

6. MeToauyeckue peKOMeHIAIUMN

6.1. Meroanueckue peKOMeHIAIUM IS NIPeNnoAaBaTeis 0 OPraHu3auuu
00y4eHus1

[Ipu moAroTOBKE K 3aHATHAM CJelyeT NpeABapUTEIbHO NMpopaboTaTh MaTepHal 3aHITHA,
IPEyCMOTPEB €ro NoJIayy TOYHO B OTBEJAEHHOE /ISl 3TOr0o BpeMs 3aHATus. CienyeT NoAroToBUTh
HEOOXOIMMBbIE MaTepHallbl — TEOPETUUYECKUE CBEACHUS Ui JIKIHH, 3amaun Ui Ja0opaTOpHBIX
pabot u np. Ilpu npoBeaeHun 3aHATUS CleAyeT KOHTPOJIMPOBATh MOJady MaTepualia U peuieHHe
3a/laHui C y4eTOM Y4eOHOIro BpEMEHH, OTBEIEHHOTO JIJISl 3aHSATHSI.

HpI/I ITPOBCPKE pa60T M OTYCTOB CJIICAYCT YUUTBIBATH HE TOJIBKO IIPABUJIBHOCTH BBIIIOJIHEHUSA
3a,I[aHPII>i Ha6opaToprlx pa60T, HO U OIITUMAJIBHOCTb BbI6paHHBIX METOHOB PCUICHUS, ITPABUIIBHOCTD
BBITIOJTHCHHA BCCX €I'0 IIaroB.

6.2. MeTtoauyeckue yKazaHusi JAJsl 00y4alOMMUXCHA M0 OCBOEHUIO TN CUMILINHBI

N3ydenue TUCIMITIMHBI OCYIIECTBIISIETCS B CTPOTOM COOTBETCTBHUH C II€JIEBOM YCTaHOBKOHU B
TECHOH B3aMMOCBSI3U yueOHbIM II1aHOM. OCHOBOM TEOPETHUECKOI MOATOTOBKU CTYIEHTOB SIBIISIFOTCS
ayJIUTOPHBIC 3aHATHUS U JICKIIMU, MaTEPUaIbl TJAOOpaTOPHBIX padoT.

B mnponecce camocTosiTenbHOM pabOThl CTYIAEHTHI 3aKPEIUISIOT U YIIyOJsSioT 3HaHMS,
MIOJTYYCHHBIE BO BpEMs ayJUTOPHBIX 3aHSATHH, TOpadaThIBAIOT KOHCIEKTH U 3aIUCH, TOTOBSTCS K
IPOBEICHUI0 U 00pabaThIBAIOT Pe3yJIbTaThl Ja00PATOPHBIX PabOT, FOTOBATCA K MPOMEKYTOUHOH
aTTeCTallUH, a TAKXKE CAMOCTOATENIbHO U3y4atoT OTAEIbHbIE TEMbI yU€OHOH ITPOrpamMMmBl.

Ha 3aHATHSX CTYyAEHTOB, B TOM YHCIIE€ TNPEANONATaloUINX MPaKTHYECKYI0 AEATEIbHOCTbD,
OCYILIECTBIISICTCS 3aKpETJICHNE MOJYUYEHHBIX, B TOM YHCJIE U B MPOLIECCE CAMOCTOSITENbHOM paboTHl,
3Hanuii. Oco0oe BHMMaHHME OOpalaeTcsi Ha pa3BUTHE YMEHUH M HABBHIKOB YCTAHOBJICHUS CBSI3U
MI0JIO’KEHUHN TEOPUH C MTPOPECCUOHANBHON IEATEIbHOCTHIO Oy IyIIEeTo crienuanicTa B ooaacti Beb-
TEXHOJIOTHM.

CamocTtosaTenbHas paboTa OCYLIECTBISIETCS MHAMBUAYaIbHO. KOHTPOIb caMOCTOATENbHON
paboThl opranusyercs B AByX (popmax:

. CaMOKOHTPOJIb U CaMOOIIEHKA CTYCHTa;

. KOHTPOJIb CO CTOPOHBI ITperoaBaTelieil (TeKyIuil 1 POMEKyTOUHBIN).

Texymuii KOHTPOJIb OCYIIECTBISIETCS Ha ay IMTOPHBIX 3aHATHUIX, IPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIISIETCS] B MUCbMEHHOM (YCTHOM) opme.

Kputepusimu o1leHKH pe3yIbTaTOB CAMOCTOATENBHON pabOThI CTYICHTA SBISIFOTCS:

. YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHara,

. YMEHHS CTYACHTA UCTIOJB30BaTh TEOPSTHUSCKUE 3HAHUS TIPH BBITIOJTHCHUH
NPaKTUYECKHX 3a/1aY,

. c(OPMHUPOBAHHOCTh KOMITCTEHIIHIA;

. odopMIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSMH.



7. MOHJ OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJIA M OLleHUBAHUS Pe3yJIbTATOB 00y4YeHMs

B mpouecce o0yueHus: UCNONb3YIOTCS CIEAYIOLIUE OLEHOYHbIE (POPMBI CAMOCTOSTEIbHON
paboThl CTYACHTOB, OLICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS yCIEBAEMOCTH M MPOMEXKYTOUHBIX
aTTeCTallui:
= Ompocsl pa3fenos
= KoHTposbHbIE BOIPOCHI pa3/ieoB
= TloaroroBka k JlaboparopHbIM paboTaM U UX 3alIUTa
= BrlnonHeHue U 3amuTa KypcoBOoro npoexkTa
* TloaroroBka Kk auddepeHnnarTbHOMy 3a4eTy.

OO0pa3upl 3aJaHuil s IPOBEJEHUS TEKYIIEro KOHTPOJs, OaHKa TECTOBBIX 3aJaHUIl MPUBEIEHBI B
Pa3pene 7.3.1.

[IpomexyTounas aTrectanus o0y4aronuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBIMOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTHIBAIOTCS PE3yJIbTaThl TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTHU B
TeyeHue cemectpa. OLEHKa CTENEHHW AOCTHXKEHHMsS OOydarolIMMUCS IUIAHUPYEMBIX pe3yJIbTaTOB
o0ydeHus M0 AUCUMIUIMHE (MOZYJII0) IPOBOAUTCS IpENojaBaTesIeM, BEAYLIUM 3aHATUSA 110
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM oleHKU. [1o uToram npomexyTouyHOM aTTecTaluu 1o
JUCHUILIMHE (MOAYJIIO) BBICTABIISIETCS OLIEHKA «OTIUYHOY», «XOPOILOY», «yAOBIECTBOPUTEIILHO» WIH
«HEYIOBJIETBOPUTEIIHHO.

K npomexxyToyHOW aTTecTalMy JOMYyCKAaIOTCS TOJIBKO CTYACHTHI, BHIITOJHUBIINE BCE BUIbI
yueOHOi paboThl, MpeyCMOTPEHHbIE paboydeil MporpaMMoi TUCHUTUTHHBI.

OO6pa31pl BOIPOCOB IS IPOBEACHUS IPOMEXYTOUHBIX aTTecTaluii mpuseeHs! B Paznene 7.3.2.

7.2. kajna v KpUTEePUH OLIEHMBAHMS Pe3yJIbTATOB 00y4eHUsI

[IIxana oneHUBaHUSA IPOMEKYTOUHOHN aTTECTAllUU

Mlxkana
OICHUBAHUA

Onucanue

BrimosiHeHsl  Bce  o0si3aTesibHbIe  YCJAOBHMS TNOATOTOBKM CTYJAEeHTa K
NMPOMEKYTOYHOM aTTeCTAallUU, IPELYCMOTPEHHBIE NPOrPaMMOU JTHUCLUIIIUHBI.
CTylleHT IEMOHCTPHUPYET COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB MOKA3aTEIsIM,
MPUBEICHHBIM B Ta0JIMIIAX, ONEPUPYET MPUOOPETCHHBIMU 3HAHUSAMHU, YMEHUSIMH,
HaBBIKaMH, TPUMEHSIET UX B CUTYaIUAX MOBBILIEHHOHN cII0KHOCTH. [Ipr 3TOM MOTYT
OBITh JIOMYIIEHbl HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS MpH
MEPEHOCE 3HAHUN U YMEHUI HA HOBBIE, HECTAHJAPTHHIE 3a/1a4H.

OT1Iu4HO

BrimosHnensl  Bce  o0si3aTesibHbIe  YCJAOBHMS TNOATOTOBKM  CTYJAEeHTa K
NMPOMEKYTOYHOM aTTeCTAllUU, IPELYCMOTPEHHBIE NPOrPaMMOM JHUCLUIIIUHBI.
CTyleHT IEMOHCTPHUPYET COOTBETCTBUE 3HAHUI, YMEHUH, HABBIKOB MOKA3aTEIISAM,
MPUBEICHHBIM B Ta0JIMIIAX, ONEPUPYET MPUOOPETCHHBIMU 3HAHUSAMHU, YMEHUSIMH,
HaBbIKaMH. B TO jke BpeMs Tpu OTBETE OMYCKAET HECYIIECTBEHHBIE MOTPEITHOCTH,
3aJla4¥ pelraeT ¢ HeloueTaMu, He BIUSIONIMMH Ha OOIIMI X0/ PEIICHUS.

Xopomo

BoimonHensl Bce  o0si3aTesibHbIEe  YCJOBHMS TOATOTOBKHM  CTYA€HTa K
NMPOMEKYTOUHON aTTeCTAUMHU, MPEIYCMOTPEHHBIE MPOrpaMMOMl TUCHUILIUHBI.
VYnosnerBop | CTyIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHHI, HABBIKOB MOKA3aTEIIsIM,

HUTENBHO NPUBEJCHHBIM B Ta0ONMIIaX, ONEpUPYET NMPHOOPETCHHBIMU 3HAHUSAMHU, YMEHHUIMH,
HaBbIkaMu. Ho mokasbiBaeT HerimyOoKue 3HaHUs, IPU OTBETE HE JOMYCKAeT rpyObIX
OmMOOK WU MPOTHBOPEYUH, OJHAKO B (DOPMYIMPOBAHUHM OTBETA OTCYTCTBYET

10



JIOJKHAS CBSI3b MEXKAY aHAJIM30M, apryMEHTAIMe U BEIBOJAAMH, B PEIICHUH 3a]1a4
MOTYT coJepKaTbCsi rpyOble omuOku. J[nsi mojyueHus: MpaBUIIBHOTO OTBETa
TpeOYIOTCSl YTOUHSIOIINE BOIPOCHL.

He BeimonHeHsl oOs3aTenbHbIE  yCJAOBMS  MOATOTOBKHM  CTyJIEeHTa K
NMPOMEKYTOUYHON aTTeCTAUMU, TPEIYCMOTPEHHBIE MPOTrPaMMOil THCHHUILIUHEI,

Heynosners | MJIM cTyneHT 1eMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB
OpPUTENIbHO | MPUBEACHHBIM B TaOJMIAX, JOMYCKAIOTCS 3HAUUTEIbHbIE OIIMOKU, IPOSBISETCS

OTCYTCTBHC 3HaHPII>i, YMCHHP’I, HAaBBIKOB II0 pAaYy HOKEBE[TGJ'ICIX, CTYACHT UCIIBITBIBACT
SHAYUTCJIBbHBIC 3aTPYAHCHUSA ITPHU OIICPUPOBAHHUU 3HAHUAMU U YMCHHUAMU

7.3. OueHoYHbIE CPeACTBA

7.3.1 Texkymuii KOHTPOJIb
Onenka 3a kaxayro jgabopaTopHyto padory (JIP) BeictaBisiercs ucxoas u3 (HakTU4ecKoro

BBIIIOJIHEHUS BCEX MOCTABIIEHHBIX 3a1a4 1o turioBoil tadimue 0-100 6amwtos. 100 O0ayuioB craBUTCH
3a 3aIUTy B CPOK (ayauTopHoe BeimonHeHue JIP yuuteiBaetcs). [Ipu 3 ToM HE0OX0IUMO yUUTHIBATD,

YTO B IIOCJICOHHC y‘ICGHLIC HEACIN 3alllUTUTh BCC JIP He MpEaACTaBIACTCA BO3MOXKHBIM, IMO3TOMY

BAJKHO PACIIPEIENIATh BBIIOJHEHNE U 3aiuThl JIP B TeueHne Bcero cemecrpa.

C yuerom konuuectBa JIP, yueOHbIX He/emb, IPa3JHUYHbBIX JHEH pacueT OayljioB

3adukcupoBaH B Tabmuie. Huke npusenen npuMep tabiuiibl 6ayoB 3a 3amutsl JIP:

Homep Hepnena cemectpa
np 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 100 90 80 70 60 50 40 30 20 10 5 5 5 5 5 5 5
2 100 90 80 70 60 50 A0 30 20 10 5 5 5 5 5 5
3 100 90 80 70 60 50 40 30 20 10 5 5 5 5 5
4 100 90 80 70 60 50 A0 30 20 10 5 5 5 5
5 100 90 80 70 60 50 40 30 20 10 5 5 5
6 100 90 80 70 60 50 40 30 20 10 5 5
7 100 90 80 70 60 50 A0 30 20 10 5
8 100 90 80 70 60 50 40 30 20 10
9 100 90 80 70 60 50 A0 30 20

[y
o

100 90 80 70 60 50 40 30
100 90 80 70 60 50 40
100 90 80 70 60 50
100 90 80 70 60

90 80 70
100 90 80
575| 4B0| 395

[ary
[y

[ary
=]

[ary
w

[
=
[
o
S

[y
w

KpI/ITepI/IﬂMI/I BBLICTABJICHUA UTOTOBOM OINCHKH «OTJHUYHO)» I10 JUCHUIIINHE ABJIAIOTCA:

MOCeIeHNe ayIUTOPHBIX 3aHATHI He MeHee 80 % OT KOoJMuYecTBa 3aHATHI MO PacIHUCaHUIO
JUCHUIIINHBL.

MIPOXOXKJACHHUE BCeX TecTOB(a) Ha > 56% MpaBUILHBIX OTBETOB;

OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI;

oTBeThI Ha ONpOCHI;

BeITIoJIHEHKE Beex JIP Ha Gornee yem 85% OoT MakcUMalIbHOW CyMMBI 0aJlIoB.

KpI/ITepI/IﬂMI/I BBICTABJICHUS HTOTOBOM OLCHKH «X0pPOoHI0>» 110 JUCIHUIIINHE ABJISIIOTCA:

MOCEIICHNE ayIUTOPHBIX 3aHATUN He MeHee 50 % OT KoIMYecTBa 3aHATHM MO PaCIUCAHUIO
JACIIUTITUHBI.

MIPOXO0’KJIEHHE BCeX TecTOB(a) Ha > 56% MpaBUIIbHBIX OTBETOB;

OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI;

oTBeThl Ha Onpocsl;
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e BhrInmonHeHue Bcex JIP He MeHee ueM 65% 0T MakCUMAalIbHOM CyMMBI OaJIioB.
KpurepusiMmu BoicTaBJ/IEHHS] UTOTOBOI OLIEHKH «y10BJE€TBOPHUTEILHO» 110 JUCLUIIIMHE
SIBJISTFOTCSL:

e TPOXOKIEHHUE BCeX TecToB(a) Ha > 56% MpaBUIIbHBIX OTBETOB;

e  OTBETHI HA KOHTPOJILHBIE BOIIPOCHI,

e oTBeTHl Ha ONPOCHI;

e BhrInonHeHue Bcex JIP He Menee yeM 45% OT MakCUMAalIbHOM CyMMBI OaJIIoB.

Crynentsl, yeil Oamn mo OKOHYaHUIO Kypca Oyzaer Mesbmie 45 %, He OyIyT OLIEHEHBI
(«HEYZOBIETBOPUTEIILHON ).
Onpoc k Teme 7 ApxurekTypa HH(POPMALIMOHHBIX CHCTEM (IIpuUMep)

JlocToMHCTBa MHOTOCJIOMHOM apXUTEKTYpHI (yKa3aTh MPaBUIIbHBIE OTBETHI)

v/ B CpPaBHEHHWH C JAPYTHUMH HOAXO0JaAMH UMEET OOJIEE TIPOCTOE UCIIOHEHHE;

v/ pasieneHre OTBETCTBEHHOCTH MKy YPOBHSIMHE YBEIHYINBACT aOCTPaKIIUIO;

v/ K@XIbIi CIIO¥ 3aIMIIEH OT U3MEHEHHH JIPYTUX Oarofaps H30JIMPOBAHUIO;

v/ ympaBiieHHe IpOrpaMMHbBIM 00ECTICUCHHEM HAXOUTCS Ha BLICOKOM YPOBHE H3-3a
HE3HAUUTEJIbHON CBA3aHHOCTH CJIOEB

o HeOoJpIINe MacIITa0bl HOCTPOCHHUS;

O MOHOJIUTHAS CTPYKTYpa C YCIOKHEHHBIM IPOLIECCOM BHECEHHUSI HOBOBBEICHUH;

O MPOXOKACHUEC JAaHHBIX I10 KaXXI0MY CJIOI0O BHC 3aBUCUMOCTHU OT HCO6XO}II/IMOCTI/I nux
HepeaavH.

TecToBble 321aHKs B 00111eM TecTe (PUMeEPHI)
Bonpoc 71 ConocraBbTe 3Tarnbl MPOSKTUPOBAHUS AUArpaMMbl TocaeaoBaTenbHocTd UML
1 > Jlo6aBneHue 00bEKTOB
2 > JloOaBJieHue MoJIoC aKTUBHOCTH
3 > Jlo6aBieHre OCHOBHBIX B3aMMO/ICHCTBHI
4 > JlobaBiieHHE TOTIOJHATEIBHBIX 0003HAYCHHI
Bonpoc 81 Ha Use-Case quarpamme HE otoGpaxaercs (Be1opath orBeT(
v JIuHuA KU3HA
o Axrepsl
o IlpeueneHtsl
o KommenTapun
o OrtHoleHus
Bonpoc 133 Buemnss cymuocts DFD nuarpammbl — cynHOCTh (0OBEKT), KOTOpast
MOJTy4aeT WK OTIIPaBIISIET JaHHBIE IPU B3aUMOJICHCTBUH C OMHCAHHBIM MPOIIECCOM
" BEpHO

"  HEBEpPHO

7.3.2. KypcoBoii npoekT

3amanue
Tema s nucC — cBOOOHAS. OrpannyeHuii o CTEKY (s13BIK
nporpaMMupoBaHus/ppeiMBopk/06a3a naHHbBIX/poHTEeHa) — HeT, BHemHee APl Moxer ObITh

peanuzoBano ¢ nomomisio JSON-API/GraphQL. Tpe6oBanust k apxutektype CepBUCHI TOJDKHBI
B3aUMO/ICHCTBOBATH MEXKAY COO0M CHHXPOHHO U aCHHXPOHHO. CUHXPOHHOE B3aUMOCHCTBUE MEKITY
cepBucamu peanuzyercs ¢ nomouisio JSON RPC 2.0, acuHXpoHHOE B3aUMOJIEHCTBHE — 1O CPEJCTBAM
nekoroporo databus (Apache Kafka/RabbitMQ). 3anyck cepBrcoB npoucxoaut Tosibko B Docker-
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KOHTEHHEepax, a B KaueCTBE OpKecTpaTopa KOHTeWHepoB ucmoib3yercs Minikube wmu Docker-
compose. MapuipyTr3anusi BHEITHUX 3alIPOCOB Ha BHYTPEHHHE CEPBUCHI JOJDKHA OBITH OTpaHUYeHA
C MOMOIIBI0 €IUHOro NgInX, KOTOpBIM BKIIOYAeT B ce0s MapUIpyTH3aLUI0 HAa BCE MyOJUYHbBIE
cepBuchl. baza naHHBIX He [OJDKHA SBIATHCSA IMOJOM B CEpPBUCE, a IMOAHSATA KaK OTIEIbHBIN
KOHTEIHED.

TpeboBaHUs K OT/IEIBHOMY CEPBUCY

CepBuUC 105KEH UMETb:

* MuHuMyM | pemsiiimonnyto b1, nanpumep PostgreSQL;

* ropsiunit k3m/Key-Value xpauunuiie (Redis/MongoDB)1;

* cOOCTBEHHBIH Nginx;

* cuctemy odepenei2 (00padoTka 3a/1a4, C OTI0KEHHBIM 3aITyCKOM);

* ONKMCaHME BceX MeTO0B ¢ moMoIbsio OpenAPI 3, ¢ pazgenennem Ha

BHyTpeHHee U BHemHee API.

OueHuBaHue:

«Y 1OBJIETBOPUTETILHO»

* PeanuzoBano 3 cepBuca, 1 U3 KOTOPBIX SIBJISETCS IOTPEOUTENIEM 2X IPYTUX

* B3aumoencTBre MeXy CEpBUCAMU IIPOUCXOAUT ToubKO 110 HTTP

(JSON-RPC)

* [1Inr03 nmocrasisier BHemHee AP

* Cneman 06pa3 Docker miis 3anmycka cepsuca (bl moxxeTt ObITH

3aIyIieHa BHe KOHTeiHepa)

* HaGop cepBuCOB BBIMOIHIET XOTS Obl 1 C10XKHBINA OU3HEC-TIpoLece (HapUMep: XpaHEeHHe
3aMeTOK — li cepBHC XpaHUT 3aMETKH M MOXKET OTJaBaTh MX B Pa3IUuYHBIX (opmaTax uis
oTtoOpakeHUsl, 2i1 cepBUC XpaHUT MOJIB30BATENEH U MpaBa JOCTYMA, a 3| cepBUC peanusyeT sharing
3aMETOK MEX]Ty MOJIb30BaTEISIMH, CO3/IaHUe IMTyOIMYHBIX CCHIJIOK U TIT)

«Xopouio»

* PeanuzoBano Gosee 3x cepBUCOB, 1 U3 KOTOPBIX SIBISIETCS MOTPEOUTENEM 2X IPYTUX

* B3aumonelicTBre MexX 1y cepBUCaMU TPOUCXOAUT Tosbko o HTTP

(JSON-RPC)

* [1Inr03 nocraBinsier BHemHee AP

» Cneman o6pa3 Docker miis 3anmycka cepsuca (bl moxxeTt ObITH

3allylleHa BHE KOHTEHepa)

* HaGop cepBHCOB BBINONHSAET XOTs Obl 1 CIIOXKHBIN OM3HEC-TIpoliecC (HAapuMep: XpaHeHHe
3aMeTOK — lH cepBHC XpaHUT 3aMETKM W MOXKET OTJaBaTh MX B Pa3NUYHBIX (opmaTax yis
oTtoOpakeHUsI, 211 CepBUC XPaHUT MOJIB30BATENEH U MIpaBa JOCTYMA, a 31 cepBUC peanu3yeT sharing
3aMETOK MEeX/1y MOJIb30BaTENIIMU, CO3/1aHNE MyOIMYHBIX CCHIJIOK U TIN)

«OTIYHO»

Brinonnens! Bce TpeGoBaHMs K KYPCOBOMY MPOEKTY B IOJTHOM 00beMe, CTYACHT NTOKa3bIBaeT
BJIa/ICHHE MaTepuajoB Ha BELICOKOM YPOBHE

7.3.3. IIlpuMepHbIe BONPOCHI K IK3aMeHY
KoHTpo/bHBIE BONPOCHI K KAXKIOMY pa3jieny

Temal: OcHoBBI MHTErpauu HH(POPMAIHOHHBIX CHCTEM

1. Yto Takoe uHTErparus nHHOPMAIIMOHHBIX CUCTEM U ITOYEMY OHA BaXKHa 115 OuzHeca?
OOBICHUTE €€ CMBICII U LIETb.

13



bk wnE

Kakue npeumy1ecTsa 1 pUCKH BO3ZHUKAIOT B IIPOLIECCE MHTETPALUU UH()OPMAITHOHHBIX
cucrem?

Kakwue BuIbl MHTErpalliy BCTPEYAIOTCS Ha MPaKTUKe?

Kaxkue hakTopbl HEOOXOIMMO YUUTHIBATH MTPH BHIOOPE HHTETPAITMOHHOTO PEIICHUS
(maTTepHa MHTErparyy) 11 UHHOPMAITHOHHBIX CUCTEM?

Kakwue mabmoHbl 4acTo UCTIONB3YIOTCS ISl HHTETpallud NHPOPMAIIMOHHBIX CUCTEM?

Tema2: BoisiBiieHNe U onlicaHue OM3HEC-TIPOILECCOB

Kaxk onpenensiercss 6uznec-nens naterpanun? [I[puBecTr HEKOTOPBIE MPUMEPHI OU3HEC-
nesen
Kakune MeToapl MOKHO HCIIOIB30BATh ISl BBISIBJICHUSI OM3HEC-TTPOIIECCOB?

Kaxkune 6u3Hec-1porecchl OMUCHIBAIOTCS MPU UHTETPAIIMA HHPOPMAIIMOHHBIX CUCTEM?
Kaxkwue nienum gocturarorest npu 3Tom?

Tema3: Buabl TpedoBanuii

KaxoBbl OCHOBHBIE BU/IbI TPEOOBAaHUIT?

Yro takoe HyHKIMOHAIBHbIE TPEOOBAHMS?

Yro Takoe HeyHKIHNOHATIbHbIC TpeOOBaHUA?

B yem pasnuna Mexay GyHKIHOHATIBHBIMU U HEQYHKIMOHATBHBIMU TPEOOBaHUSAMU?
Kakue metoanku ucnonb3yrorcs A coopa TpeOGoBaHU?

Tema4: PazpaGorka pyHKIMOHAIBHBIX H He)YHKIIHOHAJIBHBIX TPeOOBaHHUIl K
HHTEerpauuu

[Touemy Ba>kHO ONPEAETUTH MOCIEI0BATEIBHOCTD B3aUMOICHCTBHS MEXK/Ly CUCTEMaMU NPH
pa3paboTke pyHKINOHATIBHBIX TPeOOBaHUI?

Kakwe maru Hy>KHO BBITIOJIHUTS JUTSE pa3pa0dO0TKU (YyHKIMOHAJIBHBIX TPEOOBAHUH K
UHTETpanuu?

KakuMm 00pa3om ydecTs B3aUMOJICHCTBHE C BHEIITHUMHU CTOPOHHUMH CHCTEMaMHU TIPH
pa3paboTke GyHKIIMOHATIBHBIX TPEOOBAHUN K MHTETpAL[UU?

Kakue acriekTbl Hy’)KHO y4ecTb IIPH pa3paboTke HeyHKIIMOHAIBHBIX TPpeOOBaHUHN K
WHTETpaluu?

Kakue kputepun UCTIONb3YIOTCS JUIsl OLICHKH HE(YHKIMOHATIBHBIX TPeOOBaHUIl K
WHTETpanyu?

Tema5: Ananu3 TpedoBanmii u Bbigeaenne User Stories

Yro takoe User Story? Kakue ocHOBHbIE KOMIIOHEHTHI JIOJKHBI OBITH yKa3aHbl B User
Story?

Kak MOKHO OLIEHUTBH CI0KHOCTD U peanuzyemMocTs User Stories? Kakue MeTo bl U TEXHUKH
MOTYT OBITH IPUMEHEHBI IJIs1 3TOH 11enn?

Kak User Story momoratot koMaHsie pa3pab0TINKOB MOHATH TPEOOBAHUS KIIMEHTA?

Tema6: PazpadoTka TEKCTOBBIX M0JIb30BaTeJbCKNX cueHapueB u Use Cases
AUATPAMM.

Yto Takoe NmoJb30BaTENbCKUI CLIEHApHUil, U JJI 4YETO OH UCHOIb3yeTCs?
Kakue npeumymectsa natot Use Cases auarpaMMsbl B poriecce pa3paboTKu
UH(POPMALMOHHBIX CHCTEM?

Kak nmoctpouts nuarpammy Use Cases?
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Kakoii popmat nMeeT TEeKCTOBBIH 1MOJIb30BATEILCKUI ClieHApUii?

Tema7: ApxutekTypa HHPOPMANMOHHBIX CHCTEM

Kakwue Bunpl apxurektyp B coorBercTBuu ¢ TOGAF?

Kakue ecTb apXUTEKTypHBIE TIOXO0/bI B MHPOPMALIMOHHBIX CHCTEMax?
W3 kakuX KOMIIOHEHT COCTOUT MHOTOCJIOWHAS apXUTEKTypa?

Kakwue Buibl pa3nu4aroT B MHOTOYPOBHEBOM apXUTEKType?

Tema8: Anaans Mmoaeeil TaHHBIX

Kakue ocHOBHbIE BUABI MOJIENIEN JaHHBIX CYIIECTBYIOT?
Kakue ocHOBHbIE YPOBHM MOJIEJIEN JaHHBIX CYLIECTBYIOT?
Kakwue crmocoOsI peicTaBIeHIs] MOJICIIN JAHHBIX CYIIECTBYIOT?

Tema9: Pazpadorka nuarpamm norokoB JaHHbIxX (Data Flow Diagram)

Yro takoe DFD (data flow diagram) u kakoBbl €€ OCHOBHBIE 1I€JIH, THITBI U YPOBHU?
Kakue npaBuiia npuMeHSFOT JUIsE TOCTPOCHHUS AMArpaMM IMMOTOKOB JTaHHBIX?
KaxoB nops/10k co3ianust 1uarpaMmm NOTOKOB JIAHHBIX ?

Temal0: IIpoekTHpOBaHUE MEKCUCTEMHOI0 B3auMoeiicTBus. Juarpammsl
N0CJIe/I0BATEJIbLHOCTH

Uro npencrasiseT cob0il TuarpaMMa mociIeJ0BaTeIbHOCTH M KaK OHa MMOMOTaeT B
ONMCAHUHU B3aUMOJEHCTBUS MEKIY OOBEKTaMU CUCTEM?

Kakwue Buibl cooO1IeHN MOTYT ObITh MPEACTABIEHBI HA AUArpaMMe MOCIIE0BATEILHOCTU U
KaK OHH OTOOpakaroTcs?

Kakue ocHOBHBIE 371eMEHTHI IPUCYTCTBYIOT HA AMAarpaMMe MOCIe0BaTeIbHOCTH U YTO OHU
0003Ha4aroT?

Temall: IIpoekTHpoOBaHMe MEKCUCTEMHOr0 B3aumoaeiicreust. Buaot API st
HHTEerpauuu HHGOPMAIHOHHBIX CHCTEM

Kaxue Bunbr API cymecTByIOT J71s1 B3aUMOICHCTBUS MEX Y HH(POPMAIIMOHHBIMHU
cucTeMaMu?

Uro takoe SOAP u REST, u B ueM ux otianums?

Kakyto crpykrypy umetotr HT TP-3anpoc u HTTP-oTBet?

Kakue meroast HTTP-3anpocoB vaiiie Bcero ucnoiib3yroTcst mpu padote ¢ API?

Temal2: IlpoekTupoBanue nurerpanum 4yepes REST-APIL. 3anpocst REST API

B dem 3akmrouaroTcs ocHOBHBIE mpuHIUIIBI REST?

Kakne HTTP-cratycbl MOoryT ObITh BO3BpallieHbl B 0TBET Ha 3anpockl REST-API?
Kakue npeumyiiectsa ot ucnonszoBanus REST-API?

Kakwne ocHoBHBIE npaBmiia npoektupoBanust REST API?

Kakwne ocHoBHBIE 3Tansl npoektupoBanus REST API?

Temal3: IlpoexTuposanue nuarerpannu yepes REST API. TectupoBanue u
JOKyMeHTHpoBaHue 1o cnenupurkanuu OpenAPI

Uro takoe crenuduranms OpenAPI u kakyro poib OHa UTpaeT B IPOCKTHPOBAHUH H
nokymentupoBannu REST API?
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2. Kakue ocHOBHBIE 371eMEHTHI BX0OAAT B crienu¢ukanuio OpenAPI u kak OHM ONHUCHIBAIOT
CTPYKTYpy 4 pyHkunoHaibHocTh REST API?
3. Kakwue Bugsl TectupoBanusi APl MOXXHO BBIICTUTH?

&

Kakue nonysipHble TEXHUKU TECT IU3aiiHA CYIIECTBYIOT?
5. Kak moxHo aBromatusupoBath TectupoBanue REST API ¢ ucnons3zoBanuem
cnerudukanuu OpenAPI u kakue HHCTPYMEHTHI JIJIS1 3TOTO MOTYT OBITh TIOJIE3HBI?

Temal4: IlpoexTupoBanue uarerpauuu yepes SOAP API. ®opmarel XML u XSD,
onucanue WSDL

1. Yro takoe SOAP API?

2. B uem ocobennoctu ommcanust WSDL (Web Services Description Language) npu
npoekTrpoBanuu SOAP API u kakyro HHPOPMALIUIO OHO MPETOCTABISIET O JOCTYITHBIX
onepauusx u popmarax cooomeHu?

3. Uro takoe XML u XSD u xak onu cBsizansl ¢ SOAP API B onricanuu cTpyKTypsl U
COJIEPKUMOTO COOOIIIEHUM?

4. Kakue HHCTpYMEHTBI MOTYT OBITh IIOJIE3HBI NTPU pa3padoTke U KoHpurypupoBanuu SOAP
API ¢ ucnnonbzoBanriem WSDL?

IIpumepHBIe BONMPOCHI K IK3aMeHY
Oo6mee npencrapiienne o nmoHsTir uaTerpauu UT cuctem. OnpeneneHus OHATHS.
Byl HHTErpallmOHHBIX PEIICHHI
Ocnognble madaons! uaTerpanuu UT cucrem: daitnossiii oomeH, RPCI, o6mas 6a3a naHHBIX,
HWHTETPAIlMOHHBIE TIaT(OPMBI
Bunsr TpeboBanmit
Amnanu3 TpeboBanwmii 1 BeiieneHue User Stories, CBI3aHHBIX C HHTETPALIUSIMHU.
Amnanu3 TpeboBanuii u Pa3paboTka TekcToBbIX crieHapueB nHTerpaiuu (Use Cases)
Pa3paboTka GpyHKIIMOHAIBHBIX TPEOOBAHMI K HHTETPAIIUU
Pa3zpaboTka HepyHKITMOHAIBHBIX TPEOOBAHUN K HHTETPAIIUN
Mojienu apXUTEeKTypbl HHPOPMAITMOHHBIX CHCTEM

. Knaccudukanus apXuTekTypHbIX peleHui

. BepxueypoBHeBoe npoekTupoBanue apxutekTypbl. Horamus C4.

. lanHbIe/ AHANN3 MoJieNel ¥ MOTOKOB JTAHHBIX

. AHanIM3 KOHIENTYaJIbHON MOJENH JaHHBIX

. Pa3pabotka nuarpamm notokoB jgaHHbIX (Data Flow Diagram)

. Onmcanune npeoOpazoBanmii JanHbIX (Data Mapping)

. Murerpanus/[IpoektupoBaHrie MeXCUCTEMHOTO B3aUMOAECHCTBUS

. Pa3pabotka nuarpammel nocinenoatrensHoctu (UML Sequence Diagram)
. Onucanue 3anpocoB 1 0TBeTOB SOAP

. ®opmatel XML u XSD, onucanne WSDL

. Onucanue gpopmaros 1aHHbIX JSON

. [IpoexTpoBaHue UHTErpallK Yepe3 MUHY, Opokep

. Narerpanuonnsie munel (ESB)

. bpokepsr coobrenwmii, Rabbit MQ, Apache Kafka

. [IpoextupoBanue nnrerpanuu uepe3 REST-API

. Buger API nns uaterpanun UC. Koneunas touka. CpaHenue SOAP ¢ REST u GraphQL
. Mexanu3msbl aBTopusanuu u ayrentudukanun. OAuth u OIDC

. [IpuHuunsl U npaBuia npoektupoBanus API

16
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MMHHUCTEPCTBO HAYKM U BBICIIIET'O OBPA30BAHIS POCCUMCKOMN OEJIEPALIMIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICILIEI'O OBPA30OBAHUA

«MOCKOBCKHMH NOJIUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

BK3AMEHAILIMOHHBIN BUJIET Nel
0 JUCLUIJIMHE
«lIpoekTpoBaHKe UHTETPALMOHHBIX PEILICHUID)
HarpasieHue noarotoku 09.03.03 Ilpuximannas nHGopMaTUKa

BOIIPOCBI:
1. Kiaccudukanuus apXuTeKTypHbIX peleHui
2. Omnwucanue 3anpocos u oTBeToB SOAP
3. Bunasl HHTETPAIOHHBIX PEIICHUI

Y TBepxKaeHO: / [« » 20 r.
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