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1 I_Ie.Jm, 3alaYi U IVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqunﬂ nmo TMCHOMIIJIMHE

OcBoenue auctUIUIMHBL «[IpoeKTHpOBaHME WHTETPAIIMOHHBIX PEIICHUI» TO3BOJISET
chopmupoBaTh y 00ydaromuxcs mpodecCHOHaTbHBIX KOMIIETEHIIUNM B 00JaCTH METOJIOB U CPEJICTB
IIPOEKTUPOBAHUS UHTETPALIMOHHBIX PEIICHUN U OBJIAJIETh METOAAMU PEIIECHUS MPAKTUYECKHUX 3a]1a4.

Hemu nuctunnunsl «IIpoekTHpoOBaHNE MHTETPALIMOHHBIX PEIICHUID):

[ToHMMAaTh OCHOBBI MEKCUCTEMHBIX MHTETPALINIA U TEXHOJIOTUH IS HCTIONBb30BaHUs B paboTe;

['0TOBUTH MHTErPALIMOHHBIE PEIICHHSI, OTBEYaIOIIe TOTPEOHOCTIM OU3Heca;

['oTOBUTH KayeCTBEHHBIE WHTETPAIIMOHHBIE TPEOOBAHUS C YUETOM TEXHMUYECKUX U OHM3HEC-
OTpaHUYECHUN;

Hcnons3oBaTh  WHCTPYMEHTHI  QHAIMTUKK  JJI8  TOPOpabOTKH  MEXKCHCTEMHOTO
B3aUMOJCHCTBUS;

Hcnonb30BaTh METOBI ¥ OJIXOIbI K UHTETPALIUU, IPUMEHSS HHCTPYMEHTHI U IA0JIOHBI.

3agaun AuCUUIUIUHBI «[[poekTHpoBaHNE UHTETPALIMOHHBIX PEIICHUI):

chOopMUPOBATh HABBIKH, KOTOPHIE JAlOT BO3MOXXHOCTh Y4acTBOBaTh B MPOEKTUPOBAHUU
UHTETpaloHHoro B3aumojeictBuss WT-cuctem ¢ mMoOHMMaHWeM WIA0JOHOB U TEXHOJOTUH
MHTErPALMK U UCTIOJIb30BAHUEM MOJIXOIAIINX HHCTPYMEHTOB.

OO6yuenne no nuctuiuiae «[IpoekTupoBaHre HHTETPANIMOHHBIX PEIICHUI HAMPABICHO Ha
dopmupoBaHue y 00yHaromuXcs CIEAYIOUIMX KOMITETCHIINNA:

Kon u HaumMeHOBaHueE NHaukaTopbl 10CTHXKEHUST KOMIEeTEeHIHT
KOMIIeTeHIIN I
OIIK-2. Cnocoben mnoummath | MOIIK-2.1. 3HaeTr coBpeMeHHblE HH(POPMAIIMOHHBIE
MPUHIIMITE pa0OTHI COBPEMEHHBIX | TEXHOJIOTHH F IPOTPAMMHBIE CPEICTBA, OCHOBHBIC BUBI U
MH(POPMAIIMOHHBIX TEXHOJIOTHH W | IPUHIUIBI  paboThl  WMH(DOPMAIMOHHBIX CHUCTEM U
MPOrPaMMHBEIX CPEICTB, B TOM | HHOPMAIMOHHBIX TEXHOJOTUMN; CIIOCOOBI BHEAPEHUS U
YHCIIe OTEUYECTBEHHOTO | MHTETPAIlMA COBPEMEHHBIX HH(POPMAIIMOHHBIX CHCTEM,
MPOU3BOJICTBA, M HCIOJB30BaTh | CHOCOOBI  OLEHKM HEOOXOIUMOCTH  HWCIOJIB30BaHUS
WX  TpU  pEemIeHUuH  3aaad | IpOrpaMMHBIX CPEJICTB.
npodeccruoHabHOM NOIIK-2.2.  Ymeer  uCHoJib30BaThb  COBPEMEHHBIC
IEeATEIbHOCTH nH)OpPMAITMOHHBIE  TEXHOJIOTMM W  MPOTPaMMHbBIC
CpEIICTBa, KaK B paMKax OTIEIBHOTO MPEANPUATHS, TAK U
B paMKax KOpIOpalui, TOCYyJAapCTBEHHBIX CHCTEM;
BHEJPSITH u HACTpauBaTh COBPEMEHHBIC
WH()OPMAIMOHHBIE CHUCTEMBI, TMPOBOJWTH WHTETPAIHIO
pa3IYHbIX WHPOPMAIMOHHBIX CHUCTEM UM MPOTPAMMHBIX
CpPE/ICTB, OIIEHUBATh HEOOXOIUMOCTh HCIOJIb30BaHUS
MPOTPaMMHOTO CPEJICTBA JIJISl PEIICHHS 3a/1a4.
HOIIK-2.3. Bnaneer HaBBIKAMU MIPUMEHEHUS
COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJOTHH |
MIPOTPaMMHBIX CPEJICTB, MIPU PEIISHUH 3a7a49 B Pa3IMYHBIX
OTpacisiX, BHEIPEHHWs] W HACTPOMKH COBPEMEHHBIX
WH()OPMAITMOHHBIX CHUCTEM, OIICHKH HEOOXOIUMOCTH

UCTIOJIb30BaHUS MPOTPaMMHBIX CpeZICTB U
MH(QOPMALMOHHBIX CUCTEM JUIsl pELLICHHs 3aau.

[K-1 NIIK-1.1 3unars:

CriocoOeH BBINOIHATH Pa0OTHI IO | -  METOMOJIOTMI0 W TEXHOJIOTUH  MPOEKTHUPOBAHUS

co3nanuio  (Moaupukanuu) U | “THOOPMAIIMOHHBIX CUCTEM;

COIIPOBOXKICHUIO NC, | - mpoekTupoBaHue 00ECIEUYNBAIOIINX MOJACUCTEM;

ABTOMAaTU3UPYIOLIUX 3amaun | UIIK-1.2. Vmers:

OPraHU3aIHOHHOTO YIIPABICHHS U
OM3HEC-TIPOIIECCHI




- CO3/1aBarTh,

MPOAYKTA;

CO31aHusA

-  METOJOJOTHEH M TEXHOJIOTHEH
MH(POPMAIIMOHHBIX
00eCceynBaIOIIUX IT0JCHCTEM;
- HaBblKamMH paboTel Cc web
MIPOTPAMMHUPOBATh.

CHCTEM,

MOAUGUIIUPOBATE M COMPOBOXKIATH
MH(GOPMaILIMOHHBIE CUCTEMBI JIJISl PEIIeHUs 3a/1a4 OU3HEC-
MIPOIIECCOB U OPTaHU3AIMOHHOTO YIIPABICHUS;
- pa3pabaTbiBaTh CalThl, MOOWJIbHBIC MPHIOKEHUS,
ITIO3BOJIAIOIIINEC aBTOMaTI/IBI/IpOBaTB KOHerTHI)IG 6I/I3H€C-
MIPOLIECCHI JUI 3a/IaHHOM OpraHu3allny.
HIIK-1.3. Binagers:
- METOAaMH 51 COTIPOBOXKACHUS
I/IH(i)OpMaIII/IOHHBIX CHUCTEM, aBTOMaTI/I?;I/Ip}IIOHII/IX 3aga4uu

OpTraHHU3allMOHHOI'O0  YIPAaBJICHUA U 6PI3HGC—HpOI_IeCCLI

2 MecTo IUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

JuctunuHa «[IpoekTpoBaHNEe HHTETPAITMOHHBIX PEIICHU» OTHOCHTCS K 010Ky B1.2.9]12.
JlucuurimHa B3aMMOCBsI3aHa JIOTHUYECKU U COJIEPKATEIBHO-METOANYECKU CO CIIETYIOUUMU

JUCLUIUIMHAMU U IIPAKTUKAMMU:
OcHOBBI Pa3pabOTKH KOPIIOPATUBHBIX NHPOPMAITMOHHBIX CUCTEM;
NudopmaninoHHbIE CHCTEMBI U TEXHOJIOTHH;

[IpoexTupoBanue 06a3 JaHHbBIX;
AJNTOPUTMBI U CTPYKTYPbI TaHHBIX;
[IpoekTHas NesATENbHOCTD.

CTpykTypa U coaep:KaHue TUCHHIINHBI

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABISIET 5 3aueTHbIX(e) equHuI(pl) (180 waca).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTD

(mo popmam 00yueHus)

3.1.1 Ounas popma obydeHUs

Ne . KoauuectBo CemecTpbl
Bua yueOHoii padoThI
n/n 4acoB 7 cemecTp
1 | AyauTopHble 3aHATHS 54 54
B ToMm uncrne:
1.1 | Jlekuu 18 18
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS - -
1.3 | JJaGoparopHbie 3aHATHS 36 36
2 | CamocrosiTesbHas padoTa 126 126
3 | IlpoMexxyTOYHAS ATTECTALMA
KypcoBoii npoekT KII
3auet/nud.3auer/sK3aMeH Nud.3auer
Hroro: 180 180

IMPOCKTUPOBAHUA
IIPOCKTUPOBAHUA

TEXHOJOIusiM H




3.2 TemaTuyeckuii JIAH U3yYeHHUS JUCHHUILINHBI
(mo popmam 00yueHH)

3.2.1 Ounas popma 0OyueHus

TpynoemMkKocTh, 4yac
AynuTopHasi padora §
~ o w o2
Ne Pa3zgennl/TeMbl = E = g S 3 =
n/ = ¥ 2% x| AR O @ =&
I AUCHUILTNHBI Beero | £ é = 8 E el 588
| 255 &85 Egl 5 &
=S| £28 88 £3| ¢
o o < S Bl =
O B = = O
1 | OcHOBBI HHTErpaLIUU 12 2 ) ]
MH(OPMALIMOHHBIX CHUCTEM
2 | BresgBienue u onucanue OU3Hec- 10 ) ]
IIPOLIECCOB
3 | Bunsl TpeboBanuit 10 ) 8
Pa3paboTtka QpyHKIIMOHABHBIX U 12 2
4 He(YHKIIMOHAIBHBIX TPeOOBaHUH K 2 8
WHTETpaIu
5 | Anayms TpeboBanuii u BeIAeeHne User 12 2 ) ]
Stories
Pa3paboTka TeKCTOBBIX 10
6 | nons3osaremsekix cueHapues u Use 2 8
Cases 1uarpaMmm.
7 | Apxurextypa HH)OPMAITMOHHBIX 12 2 ) 3
CUCTEM
8 | Anamu3 Mozenel JaHHBIX 12 ) 10
9 | Pa3pabotrka muarpamMm OTOKOB 12 ) 10
nanHbix (Data Flow Diagram)
[IpoekTupoBaHne MEKCUCTEMHOTO 14 2
10 B3auMoIecTBUS. J(uarpammebl 2 10
MOCJIEI0BATEILHOCTH
IIpoexTupoBaHuE MEKCUCTEMHOIO 16 2
1 B3auMmoaeiicteusa. Buasr API ms 4 10
WMHTETpai HHQOPMAIIMOHHBIX CHCTEM
12 | [IpoexkTupoBaHre UHTETPALIMHU YEPE3 16 2 4 10
REST-API. 3anpocst REST API
[IpoekTupoBaHre UHTETPALIMU YEPE3 16 2
13 | REST API. TectupoBanue u 4 10
JOKYMEHTUPOBaHHUE O crienuuKaium
OpenAPI
[IpoekTupoBaHre UHTETPALIMU YEPE3 16 2
14| SOAP APL dopmarer XML u XSD, 4 10
onucanue WSDL
Hroro 180 | 18 36 126

3.3 Coneprxkanue QM CIUILTAHBI

1 OcHOBBI UHTETPALUU UH()OPMALIIOHHBIX CUCTEM
1.1 O6mee npencraBinenue o mnouatuum uHterpauuun UT cucrem. Onpenenenus
HOHSTHSI.



1.2 Buabl MHTETpallMOHHBIX PELICHUN
1.3 OcnoBuble madmonsl uaTerpanuu UT cuctem: daitnoserit oomen, RPC, obmras
0a3a JaHHbBIX, MHTETPAlMOHHbIE I1aT(HOPMBI
2 Ananu3 TpeOoBaHMIA
2.1 Bunsl TpeboBanuit
2.2 Pa3paboTka (pyHKITMOHAIBHBIX TPEOOBAaHUN K MHTETPAITUH.
2.3 Pa3paboTka He(hyHKIIMOHAIBHBIX TPEOOBAHUN K MHTETPALIHH.
2.4 Ananus TpeboBanuii u Beienenue User Stories
2.5 Pa3paboTka TeKCTOBBIX MOJIB30BaTEIbCKUX clieHapueB U Use Cases 1uarpamMm
3. Mogaenu apXuTeKTypbl HHOOPMAITMOHHBIX CUCTEM
3.1 Knaccudukanust apXuTeKTYpHBIX PELICHUN
3.2 ®peliMBOpKHU onrucaHus apxuTekTypbl. Hotanus C4.
4 Ananu3z Mozelel U MOTOKOB JTAHHBIX
4.1 YpoBHU Mojenel JaHHbBIX
4.2 Pazpabotka auarpamm nmotokoB naHHbIX (Data Flow Diagram)
5 TIpoekTupoBaHNE MEKCUCTEMHOIO B3aUMOICHCTBUS
5.1 Pa3pabotka nuarpammel nocienoBatensHocta (UML Sequence Diagram)
5.2 Bugsl API gnst unrerpanuun MC
6 [IpoextupoBanue unrerpauuu yepe3 REST-API
6.1 Buast API: SOAP API, REST API u GraphQL. Ilpotokon HTTP.
6.2 3anpocst REST APL.
6.3 [Ipuniuner u npaBuia npoektupoBanusi REST API.
6.4 TecTupoBaHue U JOKyMEHTUpoBaHKe 1o cnennpukanuun OpenAPI.
7 IIpoextupoBanue unrerpanuu yepes SOAP API
7.1 ®opmatel XML u XSD, onucanne WSDL

3.4 TemaTuKa CEeMUHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHIL.

3.4.1 JIaGopaTopHbIe 3aHATHS

1. OcHOBHEBIC TTOHATHS
Ornucanue OU3HEC-TPOIECCOB
Knaccudukanms tpedoBanuit
Pazpabotka TpeboBaHui
CocTtaBreHre OJb30BaTEIbCKUX UCTOPUI
3HAaKOMCTBO C BapUaHTaMU HCIIOIb30BAHUS
OCHOBBI apXUTEKTYPBI UHHOPMAIIMOHHBIX CHCTEM
Anann3 Mozeseil TaHHBIX

ARSI AN I ol o

Pa3paboTka quarpamMm MOTOKOB JTaHHBIX
. UccnenoBanue auarpaMMbl IOCTIEIOBATEILHOCTH

—_
— O

. TectupoBanue nyoanuabix API

. [IpoextupoBanne REST API

. JoxymentupoBanue REST API o cnemmuduxamuun OpenAPI
. 3HakoMcTBO ¢ s361koM WSDL u popmatom XML

—_—
AW N

3.4.2 TemaTuKa KypCOBbIX IPOECKTOB (KYpPCOBBIX padoT)

O6mas Temaruka (opmynupyercs cienyrommM obpazom: Co3mgaHue TPUIIOKEHUS Ha
MHUKPOCEPBUCHON ApPXHUTEKType

Br16op npeameTHoit 001acTi — cBOOOAHBIN. OrpaHHUYEHH MO CTEKY (SI3BIK

MporpaMMHpOBaHus/ ppeMBOpK/Oa3a JaHHBIX/PpoHTEH) — HET, BHeNTHee AP

MOXET OBITh peasn3oBaHo ¢ moMoiisio JSON-API/GraphQL.



4 YyeOHo-MeTOaAMYECKOE H HH(POPMaLMOHHOE 00ecIeYyeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCTHbI

1. ®enepanpHbIii 3aK0H OT 29 nekadps 2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanum» (¢ U3BMEHEHUSIMU U JJOMIOJTHEHUSAMN);

2. ®enepalibHBIA TOCYIAPCTBEHHBIA 00pa30BATENbHBIN CTAHAAPT BBICIIETO OOpa30BaHUS -
OakanaBpuat no HampasieHuto noArotoBku 09.03.03 Ilpuknaanas uHpopmaThKa, YTBEPKICHHBIN
[Ipukazom MunucrepctBa oOpa3oBanus u Hayku P® ot 19 centsops 2017 r. N 929 "O06
yTBepxkAeHUH (penepanbHoro... Pepakmus ¢ usmenenusimu N 1456 ot 26.11.2020, ot 08.02.2021 r.,
Ne 208 o1 27.02.2023 1.

3. Ilpukaz MunuctepctBa oOpa3oBanuss U Hayku P® ot 05 ampens 2017 r. Ne 301 «O6
yrBepkaeHun llopsaka opraHuzalvd M OCYIIECTBICHHUS 00pa30BaTENbHOM JEATEIBHOCTH IO
o0pa3oBaTesIbHBIM MPOrpaMMaM BhICILIEr0 00pa30BaHus — MporpaMmam OakajiaBpuara, mporpaMmamM
crenuainTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsimok NpoBeNEHMs TOCYIApCTBEHHOM HTOrOBOM aTTecTalMu MO 00pa3oBaTeIbHBIM
nporpaMMaM BBICHIETO0 00pa30BaHUsI — MporpaMMaM OakajlaBpuaTa, MporpaMMmaM CIHelHaInTeTa U
porpaMMaM MarucTpaTypbl, yTBepKIeHHbIH npukazoM MunoopHayku Poccun ot 29 urons 2015 .
Ne 636;

5. TlonokxeHue O MPAKTUYECKOW MOATOTOBKE OOYYAIOIIUXCS, YTBEPXKIEHHOE NPUKA30M
MuHuctepcTBa Haykd M BbIclIero oOpaszoBaHusi Poccuiickoit ®enepanuun 1 MuHuctepcrsa
npocsenieHus Poccuiickoit @enepanuu ot 5 aBrycta 2020 r. Ne 885/390;

6. YcTaB U JTOKaJbHbIE HOPMAaTUBHbBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npohecCHOHAIBHON J1eATENBHOCTH U chepbl MPohecCUOHATBHON NesITeIbHOCTH, B
KOTOPBIX BBIIYCKHUKH, OCBOMBILIME Mporpammy OakajaBpuara (llajgee - BBIMYCKHHUKH), MOTYT
OCYILECTBIIATh MPO(PECCHOHATBHYIO 1€ATEIBHOCTB!

06 CBs3p, wuHGDOpPMAIIMOHHBIE W KOMMYHHUKAI[MOHHBIE TEXHOJNOTHH (B cdepe
IPOEKTUPOBAHUS, pa3pabOTKH, BHEAPEHUS M SKCIUTyaTallud CPEICTB BBIYUCIMTENIBHOM TEXHUKU U
MH(POPMALMOHHBIX CHCTEM, YIIPABJICHUS UX KU3HEHHBIM ITHKIIOM)

BbIMyCKHUKN MOTYT OCYILECTBIISAT MPO(ECCHOHANBHYIO AESITENbHOCTD B IPYTUX 0071acTAX U
(mmu) cdepax TPodheCCUOHATBLHOW JEATEIHPHOCTH TIPH YCJIOBUUM COOTBETCTBUS YPOBHS WX
o0pa3oBaHUsl U TMOJIyYEHHBIX KOMIIETEHIMH TpeOoBaHMAM K KBadu(uKauum pabOTHHKA,
IPEIbABISEMBIM COOTBETCTBYIOIIUMHU MPO(ECCHOHATBHBIMY CTaHAAPTAMU

4.2. OcHoBHas UTEpaTypa

1. 3 3sikos, C. B. Apxurtekrypa uHpopMarmoHHbIX cucTeM. OCHOBBI
npoekTupoBanus : yueOonuk aiis By30B / C. B. 3p1koB. — Mocksa : M3naTenscTBO
FOpaiit, 2026. — 260 c. — (Bsicmiee o6pazoBanne). — ISBN 978-5-534-21538-0. —
Texcer : anexTponnslit // O6pazoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/590259 (nata o6pamenus: 27.01.2026).

4.3. [lomosiHUTeJbHAs JIUTEPATypa

Jlope, A. TlpoextupoBanue Be0-API : pykoBoacTso / A. Jlope ; mepeBox ¢ anriuiickoro J1.
A. bemukoBa. — Mocksa : JIMK Ilpecc, 2020. — 440 c. — ISBN 978-5-97060-861-6. — Tekcr :
3JIEKTPOHHBIN // JlaHb : anekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/179498 (nara ob6pamenus: 15.01.2024). — Pexum noctyna: asns
aBTOPU3. TIOJIb30BATEIICH.

Bbapanosa, O. M. Unterpanust nHGOPMAIIMOHHBIX CUCTEM : Y4€OHO-METOANYECKOE TIOCOOHUE
/ O. M. bapanoBa. — Mocksa : MUCU — MI'CV, 2022. — 47 c. — ISBN 978-5-7264-3096-6. —
Texct : anexTpoHHbIH // JlaHb : 31eKTpoHHO-OnbanoTeyHas cucrema. — URL:



https://e.lanbook.com/book/342467 (nara obpamenus: 24.09.2025). — Pexum nocrymna: ans
aBTOpU3. MOJIb30BATEIICH.

4.4. DiaexTpoHHBIEe 00pa3oBaTebHbIE PeCypChl

JOP https://online.mospolytech.ru/mod/page/view.php?1d=449802

OBC IPR SMART (https://www.iprbookshop.ru/)
OBC Jlans (https://e.lanbook.com/)
O6pazoBarenpHas miatdopma FOpaiit. s By30B u ccy3oB (https://urait.ru/)

4.5. JIMueH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
od0ecreueHue

JI71s1 BBIMTOSTHEHUS JTa00OPATOPHBIX PadOT U CAMOCTOSITEIIBHONW PabOThI HEOOX0IUMO
cleyroliee nporpaMMHoOe oOecrieueHue:

Microsoft Windows.

Oducueie npunoxenus, Microsoft Office.

Be6-6paysep, Chrome.

Ownnaitn-cepsuc draw.io

Cepsuc s coznanusi API Postman

4.6. CoBpeMeHHBbIe NPO(ecCHOHAIbHBbIE 0a3bl JTaHHBIX U MH(OPMALMOHHbIE
CIIPaBOYHbBIE CHCTEMBbI

1. DaexkTpoHHO-0MbaHOTeUHBbIE cucTeMbl (DBC) MockoBCKOro mosurexa
https://mospolytech.ru/obuchauschimsya/biblioteka/ 910 6ecniaTHbIi HHIWBUTYaTBHBIH
HEOTpaHMYEHHBIH TOCTYTI K AJIEKTPOHHO-O0nOmmoreynbM cuctemaM (DBC). BrirtouaroT B ceds
y4eOHUKHU, yueOHbIe TOCOOUs, MPAKTUKYMbI, MOHOTpauH, MEPUOIUIECKIE U3IaHUs TT0 BCEM
OTpacisIM 3HaHUH, XyA0KECTBEHHYIO JINTEpaTypy. Y CJIOBUA JOCTyIa: Perucrpanus noyib3oBaTenei
B ObC ocymiecTBisieTcs ¢ JIF0OOr0 KOMIBIOTEPa, MM MOOMIBHOTO YCTPOMCTBA, HMEIONTUX BBIXOJ B
unTepHeT. B OBC pasmenieHs! Takke yuyeOHbIE BUICO, Ay AHOU3IAHUS, IMEIOTCS Pa3INYHbIC
CEPBUCHI AJIsl IPEToAaBaTesyieil U CTy/I€HTOB

e (OpasoBarenpHas mwiatdopma «HOpaiity
e DiekrpoHHO-OnOanoreynasa cucreMa IPR SMART
® DiekTpoHHO-O0MOIMOTEYHasA cucTeMa «JIaHpy

Joctyn ocyuecTBIisieTcsl ¢ KOMIBIOTEPOB OMOJIMOTEKH YHUBEPCUTETA

e Hayunag snekrponnas 6ubimoreka eLIBRARY.RU
e DOFC Polpred.com

OTteuyecTBeHHbIE YJIEKTPOHHBIE PeCypChl

e HarmmonanpHas 3JIeKTpOHHAS OMOJINOTEKA

Hoctyn k HOb ocymiecTBisieTcst ¢ KOMIbIOTEPOB OMOINOTEKH YHUBEPCUTETA

o [Ipesunenrtckas OubIMOTEKA

2. ®egepanbHas rocyiapcreeHHas nHGopmManuoHHas cucreMa - HanuonanbHas
jekTpoHHasi oudamnorexa (HIb) https://H36.pd


https://online.mospolytech.ru/mod/page/view.php?id=449802
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/
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/

5. MarepuajnbHO-TeXHHYEeCKOe o0ecreYeHue

JlaGoparopHble pabOTBl M CaMOCTOSITENbHAs PabOTa CTYJEHTOB JOJDKHBI MPOBOJUTHCS B
CIIELMAJIM3UPOBAHHON ayJIUTOPHM, OCHAICHHOW COBPEMEHHOM OPITEXHHKOM M IEpPCOHAIBHBIMU
KOMIIBIOTEPAMHM C IPOrpaMMHBIM OOECIEUYeHHEM B COOTBETCTBUM C TEMATUKOH H3ydaeMoro
Mmatepuana. Yucino pabodux MecT B ayAMTOPUH JOJDKHO OBITh JOCTAaTOYHBIM JUIsl OOecledeHus
UHIMBUAYAIbHOM paboThl CTyAeHTOB. PaGouee mecTo mpemnojaBaresst JOJKHO OBITh OCHAILEHBI
COBPEMEHHBIM KOMIIBIOTEPOM € MOJIKIIOUEHHON K HEMY 2JIEKTPOHHOU JOCKOH.

6. Meroauyeckue peKOMeHIALUHN

6.1. MeToauuecKue peKOMeH AU /ISl TIPenoaBaTeJisi 0 OPraHu3alun
o0yueHust

[Ipy moAroToBKe K 3aHATUSAM CIELYET MPEIBAPUTENILHO MPOpadOTaTh MaTepuan 3aHsITHS,
IIPEyCMOTPEB €ro Nnojady TOYHO B OTBEAEHHOE AJIA 3TOrO BpeMs 3aHATHA. CiaenyeT MOATOTOBUTH
HEOOXOMMBbIE MaTepuallbl — TEOPETUYECKUE CBEACHUS Ul JIEKIMH, 3aJaun Ui J1a00paTOPHBIX
pabot u np. IIpu npoBeneHUM 3aHATHS ClEAyeT KOHTPOJIMPOBAThH MOJlauy MaTepuala U pelleHHe
3aJJaHUi C Y4eTOM y4eOHOTO BpEMEHH, OTBEICHHOTO JUIs 3aHATHSL.

IIpu mpoBepke pabOT M OTYETOB CIEIYET YUUTHIBATh HE TOJBKO MPABUIBHOCTD BHITIOJTHEHUS
3aganuii JJabopaTopHbIX paboT, HO M ONITUMAJIEHOCTH BEIOPAHHBIX METO/IOB PEIIEHUS, TPAaBUIILHOCTh
BBIIIOJIHEHHSI BCEX €T0 IIAroB.

6.2. MeTtoanueckue ykazaHus JJsi 00y4ar0muXcsl MO0 OCBOEHUIO M CHUTITHHBI

N3ydeHne TuCIUIUIMHBI OCYIECTBISIETCS B CTPOIOM COOTBETCTBUU C 1I€JIEBOIl YCTaHOBKOM B
TECHOM B3aUMOCBSI3U YU4eOHBIM M1aHOM. OCHOBOM TEOPETHYECKOM MOATOTOBKU CTYICHTOB SIBJISIOTCS
ayJIMTOPHBIE 3aHATUA U JIEKIMH, MaTepHUalibl 1a00paTOpHbIX paldoT.

B mnpormecce camocTosITenbHOM pabOThl CTYIAEHTHI 3aKPEIUISIOT U YIIyONsIOT 3HaHWS,
MOJTy4YeHHBIE BO BpPEMs ayJIUTOPHBIX 3aHITHIA, TOpa0daThIBAIOT KOHCIIEKTHI U 3aMUCH, TOTOBSITCS K
NPOBEICHUIO U 00palaTHIBAIOT pe3yNbTaThl JaO0OPAaTOPHBIX PAa0OT, TOTOBATCA K MPOMEKYTOUHOU
aTTeCTalllH, a TAK)KE CAMOCTOSTEIILHO H3y4YaloT OTJEIBHBIC TEMbI Y4EOHOI MPOTrpamMMBbl.

Ha 3aHATHSX CTYAEHTOB, B TOM YHCIIE TNPEAINOJNATAIONINX IMPAKTHYECKYIO JEATEIBHOCTB,
OCYILECTBIISICTCS 3aKPETJICHUE TTOJYYSHHBIX, B TOM YHCJIE M B IIPOLIECCE CAMOCTOSTEIHLHON pabOTHI,
3HaHui. Oco0oe BHUMaHHE OOpalaeTcsl Ha pa3BUTHE YMEHUN U HABBIKOB YCTAHOBJICHHS CBSI3U
MOJIOKEHUHN TEOpUH ¢ MPOPECCHOHATHHOM IEATETLHOCTRIO OyAYIIEro CrenuanucTa B oomactu Beo-
TEXHOJIOTHUM.

CamocTtosaTenbpHas paboTa OCYLIECTBISIETCS WHANBUAYaIbHO. KOHTPOIb caMOCTOATENHHON
paboThl opranusyercs B IBYX Gopmax:

. CaMOKOHTPOJIb U CaMOOIIEHKA CTYCHTA;

. KOHTPOJIb CO CTOPOHBI MIPENoiaBaTesiel (TeKyIui U TPOMEKYTOUHBIH ).

Texymmii KOHTPOJIb OCYIIECTBISIETCS Ha ay IMTOPHBIX 3aHATHIX, IIPOMEKYTOUHBIN
KOHTPOJIb OCYIIIECTBIIACTCS B MUChMEHHOM (YCTHOI) opMme.

Kputepusmu orieHKH pe3yabTaTOB CaMOCTOSITEIbHON pabOThl CTyI€HTA SIBISIOTCS:

. YpPOBEHBb OCBOEHUS CTYJEHTOM yueOHOr0o MaTepuana;

. YMEHHS CTYACHTa UCTIOIB30BaTh TEOPETUUECKUE 3HAHUS TIPU BHITIOJTHEHUH
MPAKTHYECKUX 3a7a4;

. c(OpPMHUPOBAHHOCTH KOMITETCHIIHA;
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. odopMIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSIMH.
7. ®OHI OLEHOYHBIX CPEICTB

7.1. MeTtoabl KOHTPOJIS U OLICHNBAHHUSA Pe3yJIbTATOB 00yUeHHs

B mpouecce o0yueHus: UCHOIB3YIOTCS CIEAYIONIUE OLIEHOUHbIE (POPMBI CAaMOCTOSITETLHOM
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCHEBAEMOCTU U MPOMEKYTOUHBIX
aTTEeCTaIlUuU:
=  Omnpocsl pa3zienoB
=  KoHTponbHBIE BONPOCHI pa3ieoB
= TloaroroBka k JlabopatopHbIM paboTaM U UX 3aIIUTa
= BoInonHeHue U 3amuTa KypcoBOro npoexkTa
= TloaroroBka k auddepeHnnanbHOMY 3a9eTy.

OO6pa3upl 3aJaHuil s IPOBEAEHUS TEKYIIEro KOHTPOJs, OaHKa TECTOBBIX 3aJaHHUIl MPUBEICHBI B
Pa3pnene 7.3.1.

[IpomexyTounas aTrectanus o0yyaronuxcs B GopMe 3K3aMeHa MPOBOIUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOH palOOTHI, MPEeIyCMOTPEHHBIX YYEOHBIM IUJIAHOM IO JaHHON
TUCIUIIMHE (MOJYII0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJS yCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENeHH AOCTIDKEHHsS OOyYaloUIMMMUCS IUIAHUPYEMBIX pPEe3yJIbTaTOB
o0y4yeHHs] 10 JAUCHUIUIMHE (MOIYJI0) TPOBOAUTCS TpEenojaBaTeieM, BEAYIIMM 3aHATHS I10
JUCIUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM oleHKH. [1o nuToram npomexyTouHOM arTecTanuu 1o
JUCLUIUINHE (MOAYJII0) BBICTABIISIETCS OLIEHKA «OTIUYHO», «XOPOIL0Y», «yAOBIECTBOPUTEIHHO» WIH
«HEYJIOBJIETBOPUTEIBLHOY.

K nmpoMexxyTouHOHN aTTecTanuu JOMYyCKAalTCS TOJIbKO CTYACHTBHI, BBHIITOJIHUBIINE BCE BUJbI
y4eOHOi paboThl, MpeayCMOTPEeHHbIE pabodei mporpaMMoil AUCHUTIIHHBI.

OO0pa3ibl BOMPOCOB IS TPOBEICHUS IPOMEKYTOUHBIX aTTecTaluii mpuBeneHsl B Pasnene 7.3.2.

7.2. IkaJja 1 KPpUTEPUM OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUA

[[Txana oueHUBaHUS IPOMEKYTOUYHOM aTTECTALUU

Mlxana
OLICHUBAHUSA

Onucanue

BeimonHeHsl Bce o00s3aTeslbHBIE YCJAOBHSL MOATOTOBKHM CTYAEGHTA K
MPOMEKYTOYHOM aTTecTalNH, [IpeyCMOTPEHHBIE IIpOrpaMMon
quctuIInHbl. - CTyJEeHT JE€MOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHUH,
HaBBIKOB  TIOKa3aTeisiM, NPUBEIACHHBIM B  TalbiMmax,  Omepupyer
NPUOOPETEHHBIMU 3HAHUSIMHM, YMEHHUSIMHU, HaBbIKAMH, NIpPHUMEHSET HX B
CUTYallUsAX TOBBIMIEHHOW CIOXHOCTU. [IpM STOM MOTYT OBITH JOMYIIEHBI
HE3HAaYUTeNbHbIE OMMOKH, HETOYHOCTH, 3aTPYJHEHMSI IPU NIEPEHOCE 3HAHUM U
YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC 3aJaUH.

OT1IU4HO

BeimmonHeHsl Bce o00s3aTesibHBIE YCJAOBHUSI MOATOTOBKHM CTYAEHTA K
NMPOMEKYTOYHOM aTTecTalNH, [IpeyCMOTPEHHBIE IIpOrpaMMon
JuctuIuInHbl.  CTyJEeHT JEeMOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHUH,
Xopouio HABBIKOB  TIOKA3aTeJsiM,  MPUBEACHHBIM B Ta0IMIAX,  ONEpPHPYET
MpUOOPETEHHBIMU 3HAHUSIMHU, YMEHHMSIMHU, HaBbIKaMHu. B TO xe Bpems mpu
OTBETE JOIYCKAeT HECYIIECTBEHHbIE MOTPEUIHOCTH, 3aJauyd pelaer ¢
HEJ0YETaMHM, HE BIMSIOIIKMMHU Ha OOIIMNA X0/ pELICHHUSL.

BeimonHeHsl Bce o0s3aTesIbHbIE YCJOBHSI NOATOTOBKH CTyJEeHTa K
NMPOMEKYTOYHOM aTTecTAlMU, MpelyCMOTPEHHBIE MpOrpamMMon
JuciMiuinHbel.  CTyZEeHT [IeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMIA,

Y nosnerBop
UTEIILHO
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HaBBIKOB  TIOKa3aTelsiM, NPUBEIACHHBIM B  TalbiMIax,  oOmepupyer
NpUOOpPETEHHBIMH  3HAaHMSAMH, YMEHHMSAMH, HaBblkamMu. Ho TmoOKa3bpiBaeT
HEerJayOOKHe 3HaHUS, NpPU OTBET€ HE [OIMYyCKaeT TIpyObIX OIMOOK WU
NPOTUBOPEYHA, OAHAKO B (OPMYTHUPOBAHUH OTBETa OTCYTCTBYET JOJIKHAS
CBSI3b MEXKIY aHAIN30M, apIyMEHTalMeH U BEIBOJAMH, B PEILICHUH 3a/1a4 MOTYT
comepkaTbcs TpyOble ommOku. Jlas modydeHus NpaBHIIBHOTO OTBETa
TpeOYIOTCSl YTOUHSIOIINE BOIIPOCHIL.
He BbImonHeHBl 00s3aTenbHBIC YCJAOBHSI MOATOTOBKH CTyAeHTa K
NMPOMeKYTOYHOM aTTecTalUH, IPEyCMOTPEHHBIC poTrpamMMoit
nuctuiuinabl, MJIN cTyieHT 1eMOHCTpHPYET HEeTOJTHOE COOTBETCTBHE 3HAHUM,
YMEHHH, HABBHIKOB TPUBEACHHBIM B Ta0JMWIAX, JOIMYCKAIOTCS 3HAYUTEIbHBIC
OIIMOKY, TPOSBISETCS OTCYTCTBHE 3HAHWI, YMEHHH, HAaBBIKOB IO psAy
nokaszaresiei, CTYICHT WCHBITHIBACT 3HAYWTENbHBIC 3aTPYyJAHEHUS TIpU
OIIEPUPOBAHUY 3HAHUSIMU M YMEHHUSIMHU

Ha mnpoxoxneHue TecTHpOBaHUS, BKIIOYAs OPraHU3AIMOHHBIH MOMEHT, OOYYaroIMMCS
orBogutTcs 45 mMunHyT. Ilpu TecTupoBaHuM KaxaoMy oOydaromemycs: npeanaraercss 30 TeCTOBBIX
3amanuid. [0 OKOHYaHWM TECTUPOBAHHS, CHUCTEMa AaBTOMATHUYECKH OIPENeNseT «3apaboTaHHBIN
UTOTOBBII OaJUD» MO TECTY, COTIIACHO KPUTEPHSIM OLICHKH.

Kpurepun orieHuBaHus: MPaBUIBLHOE BBHITOJHEHUE OJHOTO TECTOBOTO 3aJ[aHUsI OIICHUBACTCS
0,25 - 1 6anoM B 3aBUCHMOCTH OT MOJTHOTHI OTBETA Ha 3aJ[aHUE

MaxkcumarnpHas o0mias cymma 0ajutoB 3a BCe MPABHIIBHBIE OTBETHI COCTABIISIET HAWBBICIITHIA
6amt — 100 6amtos (30 6amtoB)

Heynosners
OpHUTEINBHO

OrneHnBaHUE UTOTOBOTO TECTUPOBAHMUS:
Ouenka no 30-0ayuTbHOM CUCTEME 3a UTOTOBOE TECTUPOBAHUE (MTOTOBBIN TECT):
e «oTiIH4HOY» 27-30 6annos,
e «xopouio» 22-26 0aos,
e  «YIOBJIETBOPUTEIBHO» 17-21,
e «mepecnaua» < 17 6amios

7.3. OuneHo4YHBbIE CPeACTBA

7.3.1 Texkyumuii KOHTPOJIb

Ornenka 3a kKaxayio yaboparopHyio pabory (JIP) BeicTaBmsieTcss ucxoast u3 (HakTUIECKOTO
BBITIOJIHEHUS BCEX ITOCTABJIEHHBIX 3a1ay 1mo turoBoi tadimue 0-100 6autos. 100 0ayuioB craBUTCH
3a 3alIUTy B CPOK (ayauTopHoe BbinmonHeHue JIP yunteiBaetcs). [Ipu 3ToM HE0OXOUMO yUUTHIBATD,
YTO B TMOCIEAHHME yueOHbIE HeJenu 3amuTuTh Bce JIP He mpencraBiseTcs BOZMOXKHBIM, MTOITOMY
Ba)KHO paclpeensaTh BbINoJMHEeHUE U 3amuThl JIP B TeueHue Bcero cemectpa.
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C yuerom konuuectBa JIP, yueOHbBIX Hellenb, Ipa3JHUYHBIX JHEH pacyeT 6ayuioB

3adukcupoBaH B Tabmuie. Hmwke npuBeneH nmpumep ta0imibl 0amioB 3a 3amuTh 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

[
'S
=
o
=]

[y
w

KpnTepman BBLICTABJICHHS HTOIOBOI OlIEHKH «OTJIHYHOY 110 JUCLHHUITIIIUHE SABJIAIOTCA:

TOCEIICHUE ayIUTOPHBIX 3aHATUM He MeHee 80 % OT KoIMYecTBa 3aHATHI MO PaCIUCAHUIO
JUCIUTUIAHBI.

MIPOXO0’KJIEHHE BceX TecToB(a) Ha > 56% MpaBUIIbHBIX OTBETOB;

OTBETHI HA KOHTPOJIbHBIE BOMPOCHI;

oTBeThl Ha ONpOCHI;

BbInosHeHue Bcex JIP Ha 6onee yem 85% oT MakcHMaIbHON CyMMBI OAJIIOB.

KpHTepHﬂMH BBICTABJIEHUS HTOTOBOM OLIEHKH «XOopoumio» 1mo AMCHUININHE ABJIAIOTCA:

MOCEIICHUE ayAUTOPHBIX 3aHATHI He MeHee 50 % OT KoaudecTBa 3aHATUNA 1O PACIUCAHUIO
JTUCLUTITUHBL.

MIPOXOXJACHHUE BCeX TecToB(a) Ha > 56% NpaBHIbHBIX OTBETOB;

OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

0TBeThl Ha ONpOCHI;

BhIMOTHeHHE Beex JIP He MeHee ueM 65% OoT MakCUManbHOW CyMMBI OAJIIOB.

KpnTepman BBLICTABJICHHA UTOTOBOM OLIEHKH «YAOBJIETBOPUTEJIBbHO» 10 TUCHUILITIUMHE
SABIIAKOTCA:

MIPOXOXACHHUE BCeX TecToB(a) Ha > 56% NpaBUIBHBIX OTBETOB;

OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

0TBeThI Ha ONpOCH;

BhIMOTHeHHE Beex JIP He meHee uem 45% oT MakCHUManbHOWM CyMMBI OAJIIOB.

CrtyneHtbl, ued Oall MO OKOHYaHHI0O Kypca Oyner wmesbiie 45 %, He OyayT OICHEHbI

(«HEYIOBIETBOPUTEIHHO ).
Onpoc k Teme 7 ApxuTeKTypa HH(POPMALMOHHBIX CHCTEM (pHMep)

JlocTOMHCTBA MHOTOCJIOWHOM apXUTEKTYPHI (yKa3aTh MPaBUIbHBIC OTBETHI)

ASANENRN

o O

B CPAaBHEHMH C APYTUMHU NOIXO0JaMHU UMEET O0Jjiee MPOCTOE UCIIOIHEHNUE;
pas3zeneHne OTBETCTBEHHOCTH MEXIY YPOBHSMH YBEIHYUBAET a0CTPAKIIHIO;
KKJIbIN CJIOH 3aIllUIIEH OT U3MEHEHUN APYTUX OJjaroaaps H30JIMPOBAHUIO;
yIIpaBiIeHUE MPOrPaMMHBIM 00ECIIEYCHUEM HAXOIUTCSI Ha BHICOKOM YPOBHE H3-3a
HE3HAYUTEIBbHOH CBsI3aHHOCTH CJIOEB

HeOOoJIbIIINe MACIITa0bl TOCTPOCHHUS;

MOHOJIMTHAsI CTPYKTYpa C YCI0KHEHHBIM IPOLIECCOM BHECEHUSI HOBOBBEICHHIA;
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O MPOXOKACHHUC NJAaHHBIX I10 KaXXJA0MY CJIOI0 BHC 3aBUCUMOCTU OT HGOGXOIII/IMOCTI/I nux
HepeaavH.

TecToBbIE 321aHHUs B 00111eM TecTe (MIPUMeEPHI)
Bomnpoc 71 ConocraBbTe 3Tanbl IPOEKTUPOBAHUS TUArpaMMBbI rociieoBarebHocTd UML
1 > JloOaBieHrue 00bEKTOB
2 > Jlo6aBneHue mojaoc akTUBHOCTH
3 > JloOaBcHNE OCHOBHBIX B3aMMOICHCTBHI
4 > JlobaBieHKE TOMOJHUTEIBHBIX 0003HAYCHHI
Bonpoc 81 Ha Use-Case quarpamme HE otoGpaxaercs (Be10pats orBeT(
v JIuHus Ku3HU
o Akxrepsl
o IlpeueneHtsl
o KommeHnTtapun
o OrtHoleHus
Bonpoc 133 Buemnsisa cynHocts DFD auarpaMmbl — CymHOCTh (OOBEKT), KOTOpast
MOJIyYaeT WA OTIPABIISIET IaHHBIE TIPH B3aUMOJICHCTBUM C OMTUCAHHBIM IPOIIECCOM
" BEpHO

"  HEBEpPHO

7.3.2. KypcoBoii mpoekT

3aganue
Tema JUTS nc — CcBOOO/HAsI. OrpannueHuit o CTEKY (s13BIK
porpaMMHUpOBaHus/PpeiMBOpK/O0a3a naHHBIX/QpoHTEHN) — HeT, BHemHee APl Moxker ObITh

peanmuzoBano ¢ nomomblo JSON-API/GraphQL. TpebGoBanus k apxutekrype CepBHUCHI JTOHKHBI
B3aMMOJICHCTBOBATh MEKTy COOO CHHXPOHHO U aCHHXPOHHO. CHHXPOHHOE B3aUMOICHCTBUE MEKITY
cepsrcamiu peanusyercs ¢ nomoupro JSON RPC 2.0, acuHXxpoHHOE B3aMMOJEICTBHUE — 10 CPECTBAM
HekoToporo databus (Apache Kafka/RabbitMQ). 3anmyck cepBucoB npoucxoaut Tosbko B Docker-
KOHTEHHepax, a B KauyeCcTBE OpKecTparopa KOHTeHHepoB ucmonbdyercs Minikube mmu Docker-
compose. MapuipyTr3anusi BHEIIHUX 3alIPOCOB Ha BHYTPEHHHE CEPBUCHI JIOJKHA ObITh OrpaHUYeHA
C TOMOIIBI0 enuHOro Nginx, KOTOPHIA BKIIOYAET B ce0sl MapUIPyTHU3alWIO0 HAa BCE ITyOJIMYHBIC
cepBuchl. ba3a JaHHBIX HE [OJDKHA ABIATHCA MOJOM B CEpPBUCE, a MOAHATA KaK OTAEIbHBIN
KOHTEIHED.

TpeboBaHMs K OTIETBHOMY CEPBUCY

CepBuc JOTKEH UMETh!

* MuHUMyM | persinnonnytro b/I, nanpumep PostgreSQL;

* ropstamii k31/Key-Value xpanunuimie (Redis/MongoDB)1;

* cOOCTBEHHBIH Nginx;

* cuctemy ouepenei2 (00padoTka 3a/1a4, C OTI0KEHHBIM 3aITyCKOM);

* onMcaHue Bcex MeToioB ¢ nomouibio OpenAPI 3, ¢ paznenennem Ha

BHyTpeHHee U BHemtHee API.

OneHuBaHuE:

«Y I0BJIETBOPUTEIILHO»

* Peanu3oBano 3 cepBuca, 1 U3 KOTOPBIX SIBJISETCS MOTPEOUTENIEM 2X IPYTUX

* B3auMoencTBrue MEX1Yy CEpBUCAMHU IPOUCXOAUT TOJIbKO 110 HTTP

(JSON-RPC)
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* [1In103 nmocraBmnsier BHenHee AP

» Cnenan o6pa3 Docker mist 3amycka cepBuca (bl MoxeTt ObITh

3amyIiieHa BHE KOHTEWHepa)

» HaGop cepBuCOB BBIMOJHSAET XOTS ObI 1 CIIOXKHBIM OM3HEC-TIporiece (HampuMep: XpaHeHUE
3aMETOK — 1H cepBUC XpaHUT 3aMETKM M MOXET OTAaBaThb MX B pazIUYHbIX ¢dopMmaTax ais
0oTOOpaxkeHusl, 21 CepBUC XPaHUT MOJIB30BATENEH U MpaBa JOCTyNa, a 31 cepBUC peanusyet sharing
3aMETOK MEX/y MOJIb30BaTENIIMU, CO3/IaHNE MyOIMYHBIX CCHIJIOK U TIN)

«Xopouo»

* PeanmnzoBano 6osee 3X cepBUCOB, 1 13 KOTOPBIX SIBIISICTCS MOTpeOUTENEM 2X JPyTruX

* B3aumonencTBre MeX 1y CEpBUCAMU IIPOUCXOAUT TONIbKO 110 HTTP

(JSON-RPC)

* [IInro3 nocrasisier BHemHee AP

» Cneman 06pa3 Docker aiis 3anmycka cepsuca (bl moxxeTt ObITH

3amyIeHa BHe KOHTeHHepa)

* HaGop cepBUCOB BBIMOIHAET XOTs ObI 1 ClOXHBINA OU3HEC-TIpOLIecC (HampUMep: XpaHEeHHe
3aMEeTOK — |i cepBHC XpaHHUT 3aMETKH M MOXET OTAaBaTh WX B Pa3NU4HBIX (opmarax s
oTtoOpakeHusl, 211 CepBUC XpaHUT MOJIB30BATENIEH U MIpaBa JOCTYMA, a 3| cepBUC peanusyeT sharing
3aMETOK MEX/Ty MOJIb30BaTESIMH, CO3/IaHUe MTyOIMYHBIX CCHIJIOK U TIT)

«OTnaHO

BoinonHeHnsl Bce TpeboBaHMsI K KYpPCOBOMY MPOEKTY B IOJTHOM 00bEME, CTYACHT NIOKa3bIBACT
BJIa/ICHHE MaTeprajoB Ha BELICOKOM YPOBHE

7.3.3. IlpuMepHbIe BONPOCHI K IK3aAMEHY
KoHTpo/IbHBIE BONPOCHI K KAXKIOMY pasaeny

Temal: OcHOBBI MHTErpanu HH(GOPMALHMOHHBIX CHCTEM

1. Yro Takoe mHTETpaIvs HHPOPMAIIMOHHBIX CUCTEM U TTOYEMY OHA BaXkHa JJis Ou3zHeca?
OOBbsicHHUTE ee CMBICT U 1IENb.

2. Kakwue nmpenMmyiiecTBa u pucKy BOZHHUKAIOT B IPOIIECCe MHTErpaliii HHPOPMALMOHHBIX
cucreM?

3. Kaxkue Buabl MHTETpalli BCTPEYAIOTCS HA IPAKTHKE?
Kakwue ¢akTopsl HEOOXOIMMO YUUTHIBATH NP BEIOOPE MHTETPALIIOHHOTO PELICHHUS
(marTrepHa MHTErpanuu) Jisi UHPOPMAILIMOHHBIX CUCTEM?

5. Kakwue mraGiioHpl 4acTO HCTIONB3YIOTCS IS MHTETPAalui HH)OPMAITHOHHBIX CUCTEM?

Tema2: BoisiBiieHHe U onrcaHue OM3HeEC-NPOLECCOB

1. Kak onpenensercsa 6usHec-11ens nHTerpanuu? IpuBectn HeKOTOphIe MpUMEPHI OU3HEC-
ejen
2. Kakue MeToipl MOXKHO HCIIONIb30BaTh /ISl BBIABICHHS OM3HEC-TIPOIIECCOB?

3. Kakwue 6u3HEC-TIPOIIECCHI ONMCHIBAIOTCS TIPU HHTETPAIlMA HHPOPMAIIMOHHBIX CHCTEM?
Kakwue nienu gocturarores nmpu 3Tom?

Tema3: Buabl TpedoBaHmii

1. KakoBbl OCHOBHBIE BH/IbI TPEOOBAHUIA?
2. Yro takoe GpyHKIIMOHAIBHBIE TpeOOBaHUS?
3. Uro Takoe He(hyHKIIMOHAILHBIC TPEOOBAHUS?
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B yem paznuna mMexay GyHKIMOHATBHBIMU U HEQYHKINOHATBHBIMHA TPEOOBAHUSAMU?
Kakue Metoauku ucnonb3yroTes s coopa TpeOoBaHUA?

Tema4: PazpadoTka pyHKUMOHAJBHBIX M HEPYHKIMOHAJIBHBIX TPeOOBAHM K
HHTErpauuu

[Todyemy BakKHO OTMPEAETUTH MOCIEIOBATEIILHOCTh B3aUMOICHCTBHUS MEXKTYy CHCTEMaMU TIPH
pa3paboTke (GyHKIIMOHAIBHBIX TPEOOBAHUIA?

Kakue maru Hy>KHO BBIIIOJTHHUTD TS Pa3paboTKu (yHKITMOHATBHBIX TPEOOBAHUH K
WHTETrpaluun?

Kakum 06pa3oM yuecTh B3aUMOICHCTBUE C BHEIIHUMU CTOPOHHUMHU CUCTEMaMHU MPU
pa3paboTke (HYHKIIMOHAIBHBIX TPEOOBAaHUHN K MHTETPAIIHH?

Kakue acrekTsl Hy»KHO y4ecTh Mpu pa3padoTke HePyHKIIMOHAIBHBIX TPeOOBaHUH K
MHTErpaluu?

Kakue xputepun HCIIONB3YIOTCS ISl OIEHKU HE(YHKITMOHATBLHBIX TPEOOBAHUN K
MHTETpanuu?

TemaS: Ananu3 TpedoBanmii u Boigesenue User Stories

Yro takoe User Story? Kakue oCHOBHbIE KOMIIOHEHTHI JOJDKHBI ObITh YKa3aHbl B User
Story?

Kak MOXHO OIIEHHUTH CI0KHOCTh U peanusyemocTh User Stories? Kakue MeToapl M TEXHUKH
MOTYT OBITh TPUMEHEHBI JIJIsl STOU TIeTu?

Kax User Story nomoratot komaHnje pa3pab0TUUKOB MOHITHh TPeOOBaHUS KIUEHTA?

Tema6: PazpadoTka TeKCTOBBIX M0JIb30BaTeJbCKNX cueHapueB U Use Cases
AUATPAMM.

Uro Takoe 1oyib30BaTEIbCKUN CIIEHApUH, U ISl Y€rO OH UCIOJIb3YeTCs ?
Kaxue npeumymecta narot Use Cases quarpammbl B IpoLiecce pa3padboTKu
UH(QOPMALIMOHHBIX CUCTEM?

Kaxk nmoctpouts nuarpammy Use Cases?

Kakoii (hopMat umMeeT TeKCTOBBIH MONIb30BATENLCKUN ClIEHAPUIA?

Tema7: ApxutekTypa HHPOPMALNNOHHBIX CHCTEM

Kaxkwue Bunpr apxutektyp B cootBeTcTBUM ¢ TOGAF?

Kakue ecTb apXUTEKTypHBIE [TOAXO0/1bI B MH(POPMAIIMOHHBIX CUCTEMAX ?
N3 kakuxX KOMIOHEHT COCTOMT MHOTOCJIOMHAs apXUTEKTypa?

Kakwue BUIbI pa3nu4aroT B MHOTOYPOBHEBOM apXUTEKType?

Tema8: Auaan3 Moaeseil JIaHHBIX

Kakne ocHOBHBIE BUJIbI MOJIEIEH JAHHBIX CYIIECTBYIOT?
Kakne ocCHOBHBIE YPOBHM MOJENEH JaHHBIX CYILIECTBYIOT?
Kakwue criocoOsl mpeacTaBaeHus] MOZENN JAHHBIX CYIIECTBYIOT?

Tema9: PazpaboTka nmuarpamm notokoB nanHbix (Data Flow Diagram)

Yro takoe DFD (data flow diagram) u kakoBbI €€ OCHOBHBIE II€JIH, TUIIBI K YPOBHU?
Kakue npaBuita npuMeHSIFOT [Tl TOCTPOCHUS AHArPaMM IIOTOKOB TaHHBIX?
KakoB mopsitok co3/jaHust AUarpaMm MOTOKOB JTaHHBIX?
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TemalO: IIpoekTHpoBaHMEe MEKCUCTEMHOT0 B3auMo/ieiicTBusl. JluarpaMmmal
NOCJIeI0BATEIbHOCTH

Yro mpencrapisieT co00M quarpaMma rmociieZioBaTeIbHOCTH U KaK OHa TOMOTAET B
OTHMCAaHUH B3aUMOJICHCTBUSA MEXy 00BEKTaMU CUCTEM?

Kaxkue Bumbl coo0OIeHUI MOTYT OBITh TIPEJCTABICHBI HA JUAarpaMMe MOCIeI0BAaTeIbHOCTH U
KaK OHH OTOOpaaroTcs?

Kakne ocHOBHEIE DJIEMEHTEI NPUCYTCTBYIOT Ha AUarpaMmMe nnocCjacaoBaTCJIbHOCTH 1 YTO OHU
0003Ha4ar0T?

Temall: IIpoekTHpOBaHMEe MEKCUCTEMHOr0 B3aumoaeiicreusi. Buast API s
HHTEerpanuu HHGOPMAIHOHHBIX CHCTEM

Kakwne Buapt API cymiecTByrOT U1 B3aUMOACHCTBHS MEXK Ty WH(POPMAITHOHHBIMH
cucremamu?

Yto takoe SOAP u REST, u B ueM ux otimuus?

Kaxkyro ctpykrypy umeror HTTP-3anpoc u HTTP-otBeT?

Kakue meroast HTTP-3anpocoB vaiie Bcero ucnomb3yroTes npu padore ¢ API?

Temal2: IlpoexTupoBanue nuaTterpannu yepes REST-API. 3anpocsl REST API

B dem 3akmmtouaroTcs ocHOBHBIE mpuHIUIIBI REST?

Kakne HTTP-cTaTycsl MOTYT OBITH BO3BpaIieHsl B OTBET Ha 3anpockl REST-API?
Kakue npeumyiectsa ot ucnoiab3zoBanus REST-API?

Kakue ocHoBHbIe npaBuiia npoektupoBanus REST API?

Kaxue ocHoBHbI€e 3Tanb! npoektupoBanust REST API?

Temal3: IlpoexTupoBanue unTterpaunu yepes REST API. TectupoBanue u
AOKYMeHTHpOBaHMe 1o cnenupuxkanuu OpenAPI

Yro takoe cnerudukanus OpenAPI u kakyro posnb oHa UTpPaeT B MPOSKTUPOBAHUU U
nokymentuposanuu REST API?

Kakne ocHOBHBIE 371eMEHTHI BXOAAT B crienupukanuio OpenAPI u kak OHM ONHUCHIBAIOT
CTPYKTYpy U pyHkunoHaibHocTh REST API?

Kaxkue Bunpl TectupoBanust APl MmoxxHO BbIIETUTH?

Kakue nonysisipHble TEXHUKU TECT IU3aiiHA CYIIECTBYIOT?

Kak moxno aBTomaTuzupoBath TectupoBanne REST API ¢ ucnons3oBanuem
crenudukanuu OpenAPI u kakue HTHCTPYMEHTHI 111 3TOTO MOTYT OBITh TTOJIE3HBI?

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

Yro takoe SOAP API?

B uem ocobennoctu onmcanuss WSDL (Web Services Description Language) mpu
npoektupoBanuu SOAP API u kakyro HHPOPMALIUIO OHO MPETOCTABISIET O JOCTYITHBIX
omepanusax u hopmarax cooOIeHH?

Uro Takoe XML u XSD u kak onu cBsa3ansl ¢ SOAP API B onucanuu cTpyKTypbl U
COJIEP’)KUMOTO COOOIIEHUIT?

Kaxue uHCTpyMEHTHI MOTYT OBbITh MOJIE3HBI ITPU pa3zpadboTke U KoHPurypuposanuu SOAP
API ¢ ucnnonbzoBanrem WSDL?

IIpumepHBIEe BOIPOCHI K IK3aMeHY
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Obmee npencrasnenue o moHatuu uarerpauu UT cucrem. OnpeneneHus: HOHATHS.

Buabl HHTErpallMOHHBIX PELICHHUI

OcHoBuble mabmons! uaterpanuu UT cuctem: daiinossiit oomeH, RPCI, o6mias 6a3a naHHbIX,

WHTETPAI[MOHHBIC IIATPOPMBI
Bunpr TpeboBanumii

Amnanu3s tpeboBanuii u Beienenue User Stories, CBSI3aHHBIX C MHTETPaLlUsAMHU.
Amnanuns tpeboBanuii u PazpaboTka TekcToBbIX cuieHapueB uHterpanuu (Use Cases)
Pa3pabotka QyHKIIMOHAIBHBIX TPEOOBAaHUN K MHTETPALIH

Pa3pabotka He(yHKIIMOHATBHBIX TPEOOBAHUH K MHTETPALIUU

Mozenu apXuTeKTypbl HHPOPMALIMOHHBIX CUCTEM

. Knaccuduxanust apXxuTeKTypHbIX pelieHnui

. BepxneypoBHeBoe nmpoektupoBanue apxutektypbl. Hotamus C4.

. Jlanubie/ AHANM3 MoJIeiel U MIOTOKOB JTaHHBIX
. AHanu3 KOHIIENTYyaJIbHON MOJEIHN JaHHBIX

. PazpaboTtka nuarpamMm notokoB ganubix (Data Flow Diagram)
. Onucanue npeoOpa3oBanuil nanueix (Data Mapping)

. Murerpanus/IIpoekTrpoBaHre MEKCUCTEMHOTO B3aUMOICHCTBHS

. Pa3pabotka nuarpammel mocienoBatensHoct (UML Sequence Diagram)

. Onucanue 3anpocoB u otBeToB SOAP

. ®opmatet XML u XSD, onmncanne WSDL

. Onucanue hopmaTtoB manabix JSON

. [IpoexTpoBaHue UHTETPALIUU Yepe3 HINHY, OpoKep
. Nnrerpannonnsie munel (ESB)

. bpokepsi coobmenuit, Rabbit MQ, Apache Kafka

. IIpoextupoBanue nnrerpauuu yepe3 REST-API

. Buner API nns unterpanuun C. Koneunas touka. CpaBuenne SOAP ¢ REST u GraphQL
. Mexanu3mel aBropuszanmu u ayreatudukamun. OAuth u OIDC

. [IpuHnuns! u npaBuia npoektupoBanus API

1.

2

3.

TunoBoi YK3aMeHAIMOHHBINA OMJIeT

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCHIMCKOI OEJIEPALINN
OEJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUME BBICIIEI'O OBPA30OBAHU A

«MOCKOBCKHMM MOJUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKHH MMOJIUTEX)

DK3AMEHAIIVOHHBIN BUJIET Nel

110 JUCLIUILINHE

«lIpoekTrpoBaHKe HHTETPALMOHHBIX PEIICHUI
Hanpasiienue noarotrosku 09.03.03 IIpuknagnas nundopmaruka

BOITPOCHI:
Knaccudukanust apxuTeKTypHBIX PEIICHUN
. Ormmucanue 3ampocoB u otBeToB SOAP
Bunb! nHTETpaIMOHHBIX pEIIeHUH

Y TBEpKIEHO: /

[«

»
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