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1 Heuau, 3a1a4u ¥ IVIAHUPYeMble pPe3yJbTAThl 00y4eHH s 10 IUCHUILIHHE

Ilenu:

e JloHMMaTL OCHOBBI MEXKCHUCTEMHBIX I/IHTCI‘paLII/Iﬁ Y TEXHOJIOTHUH JIJIS1 UCIIOJIL30BaHUS B

pabore;

e ['OTOBUTH MHTETPAIMOHHBIEC PEIICHHS, OTBEYAIOIINE MOTPEOHOCTSM OM3HECa;
e [OTOBUTH KayeCTBEHHBIC MHTETPAIIMOHHBIC TPEOOBAHMUSA C yUETOM TEXHHUYECKUX U

OU3HEC-OrpaHNYCHUI;

e lcmonp3oBaTh WHCTPYMEHTHl AHATUTHKU JUIsI MPOPAOOTKM MEKCHUCTEMHOTO
B3aHMOJICHCTBUS;
e licnonb3oBaTh METOABI W TOAXOABI K HMHTETPALUU, MPUMEHSS HHCTPYMEHTHI H
11aOJIOHEL.
3amaun: chOpMHUpPOBATH HABBIKM, KOTOpPHIE JAlOT BO3MOXKHOCTh YYacTBOBaTh B

NPOCKTHUPOBAHUN HHTETPAIMOHHOTO B3amMojaencTBust MT-cucremM ¢ moHMMaHueM MIa0JIOHOB U
TE€XHOJIOTMI HHTErPalliy U UCIIOJIb30BAHUEM MTOAXOIAIIUX HHCTPYMEHTOB.

OOyuenue no aucuuiuinHe «BHenpeHue U CompoBOXKACHUE MPOTPAMMHOTO 00ECTICUSHHUS

HaIpasJIeHO Ha (popMupoBaHE y 00YUAIONIMXCS CIEAYIOMNX KOMITCTECHITHIA:

Koa v HaumeHoBanue
KOMIIeTeHIIMH

I/IHIII/IKaTopr JOCTHKCHUSA KOMIICTCHIIMN

OIIK-2. CmocobeH mnpUHUMATh
MPUHIUIB pabOTHl COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHI H
IIPOIPAMMHBIX CPEACTB, B TOM
qrcie OTEYECTBEHHOTO
NNpOU3BOACTBA, W HCIIOJIB30BATh
UX  TpH  pEHIeHWH  3a1ad
npodeccruoHabHOM
JeSITeTbHOCTH

NOIIK-2.1. 3naer coBpeMeHHBbIC WH(HOPMAIIMOHHBIC
TEXHOJOTHH U IPOTPAMMHEBIE CPEJICTBA, OCHOBHBIE BUJIBI
NPUHIUIIEI  paboThl  MH(POPMAIMOHHBIX CHUCTEM U
WH(GOPMAIIMOHHBIX TEXHOJIOTHIA; CIIOCOOBI BHEIPCHUS H
MHTETpalil COBPEMEHHBIX HH()OPMAIIMOHHBIX CHUCTEM,
CrOCOOBl  OIIGHKH  HEOOXOJMMOCTH  HCIIOJIb30BAHHUS
MIPOrPaMMHBIX CPEJICTB.

NOIIK-2.2.  Ymeer  uCHoyib30BaThb  COBPEMEHHBIC
MH(GOPMALIMOHHBIE ~ TEXHOJOTMHM U HPOrpaMMHBIE
CpEICTBa, KaK B paMKax OTIEIHHOTO MPEANPUATHS, TAK U
B paMKax KOpHopaiuii, TroCcyZapCTBEHHBIX CHCTEM;
BHEJPSITH u HACTpauBaTh COBPEMEHHBIC
MH(GOPMALIMOHHBIE CHCTEMBbI, MPOBOJUTH HHTETPALIUIO
pa3IMYHbIX WHPOPMAIMOHHBIX CHUCTEM UM MPOTPAMMHBIX
CPEIICTB, OLEHUBATh HEOOXOAMMOCTh HCIIOJIb30BAHUS
MPOTPaMMHOTO CPEJICTBA JIJISl PEIICHHS 3a/1a4.
HOIIK-2.3. Bnaneer HaBBIKAMU MIPUMEHEHUS
COBPEMEHHBIX ~ WH(POPMAIMOHHBIX  TEXHOJOTHH |
MIPOrPaMMHBIX CPECTB, MPHU PEIICHUH 3a/1a4 B Pa3IUYHbBIX
OTpacisiX, BHEIPEHHs] W HACTPOMKH COBPEMEHHBIX
WH()OPMAITMOHHBIX CHUCTEM, OIIEHKH HEO0OXOIUMOCTH
UCTIONIb30BaHUS MIPOrPaMMHBIX CpEICTB u
MH(GOPMALIMOHHBIX CUCTEM JJIsl peIIeHHS 3a7ay.

IK-1
CrniocoOeH BBINOJIHATH PabOTHI MO

co3maHulo  (Mogudukauuu) U
COIIPOBOXACHUIO ncC,
ABTOMATU3HPYIOIUX 3aJa4uu

OPTraHU3aIMOHHOTO YIIPABICHUS U
OM3HEC-TIPOIIECCHI

NIIK-1.1 3Hats:

- METOAOJIOTUI0O M  TEXHOJOTHU
MH(POPMAIIMOHHBIX CHCTEM;

- IPOEKTUPOBAHNE 00ECTIEUNBAIOIIUX MOJCUCTEM;
UIIK-1.2. YMers:

- co3gaBaTh, MOJIUGUIMPOBATE U  CONPOBOXKIATh
MH(POPMAIIMOHHBIE CUCTEMBI ISl PeIIeHHs 3a1a4 On3Hec-
IPOLIECCOB U OPraHU3ALMOHHOTO YIIPaBJICHUS;

IMPOCKTUPOBAHUA




- paspabaThiBaTh CaWlThl, MOOWJIBHBIC TPHIOKEHUS,
MO3BOJIAIOIINE aBTOMATU3HPOBATh KOHKPETHBIE OHM3HEC-
MIPOLIECCHI TSl 3aJaHHOM OpTaHU3allUH.

UIIK-1.3. BrageTs:

- METOAaMH CO3JIaHus 51 COTIPOBOXKICHHUS
MH(GOPMALIMOHHBIX CHUCTEM, aBTOMATH3UPYIOLIUX 3aJauyH
OpPraHU3AI[MOHHOTO YTMPABICHUS MW OW3HEC-TIPOIIECCHI

NPOJIYKTa,
- METOJOJIOTHEH ¥ TEXHOJOTHEH TPOCKTUPOBAHUS
UH(POPMAIIMOHHBIX CHCTEM, MPOCKTHUPOBAHUS
00eCIeUNBAIONIUX ITOJICHCTEM;

- HaBblKaMH pabOTBI ¢ Wweb - TEXHOJOTHAM |
IIPOrpaMMHUPOBATE.

2 MecTO IMCHUIUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

JucuuiuinHa «BHeipeHne U CONpOBOXKICHUE MPOTPAMMHOTO OOECIIEYEHHUs» OTHOCHTCS K
omoky b1.2.9]12.
JlucumiiimHa B3aMMOCBSI3aHA JIOTHYECKH U COAEP KATEIbHO-METOINYECKU CO CIENYIOIINMHU
JUCLUIIIIMHAMY U IPaKTUKAMMU:
= OcHoBsl [IpoexTupoBanus OM3HEC - IPOLIECCOB U CTPYKTYP;
* [IlaGi0HBI MPOEKTUPOBAHUS MTPUIIOKCHHUI;
= IIpoekTHas AEATENBHOCTD.

3 Crpykrypa M coep:KaHue TUCHUIIAHBI

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

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTD
3.1.1 OuHnas dhopma oOyueHus

Ne . KoanuectBo CemecTpsl
Buj yueOHoi padoThI
n/n 4acoB 7
1 | AyauTopHbIe 3aHATHS 54 54

B Tom uncne:
1.1 | Jlexuun 18 18
1.2 | CeMuHapckue/mpakTUYECKUE 3aHATHS

1.3 | JlaBopaTopHble 3aHATUS 36 36

2 | CamocTosiTeqibHAs paboTa 126 126

3 | IIpoMexkyTOYHAA aTTeCTAIUSA

KypcoBoii npoekTt KII KII
3auet/nud.3auer/sK3aMeH Mud.zaver | Aud.3auer
Uroro: 180 180

3.2 TemaTn4ecKuii NJIAH U3yYeHUS JUCUUIIMHBI
3.2.1 Ounas popma 00yueHus
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1 | OCHOBBI HHTETpALIUU 2 4 14
MH(POPMALMOHHBIX CHCTEM
2 | AHanu3 TpeboBaHMi 2 4 14
3 | Mozaenu apXuTekTypsl 2 4 14
MH(POPMAIMOHHBIX CHCTEM
4 | dannble/ AHanu3 Mojelel U TOTOKOB 4 8 14
JTAaHHBIX
5 | Unrerpanus/IIpoektupoBanue 2 4 12
MEXKCUCTEMHOT'O B3aMMOIEHCTBHSI
6 | IIpoexTupoBaHue HHTErpaLMK Yepe3 2 4 12
IUHY, OpOKep
7 | llpoekTupoBaHue HHTErpalluy Yepe3 4 8 10
REST-API
8 | KypcoBoii npoext 36
Hroro 180 18 36 126

3.3 Conepxkanmne JTUCHHUILINHBI

1 OcHOBBI HHTETpaNK HHPOPMAITUOHHBIX CUCTEM

1.1 O6mee npencrtaBinenue o moHatun uHTerpauuu UT cuctem. Onpenenenus
TIOHSTHSL.

1.2 Busbl THTErpallMOHHBIX PEIICHUI

1.3 OcuoBHbIe mabmnonsl uaTerpanuu UT cuctem: daitmossiii oomeH, RPCI, obmas
0a3a IaHHBIX, HHTETPAIIMOHHBIE TIAT(HOPMBI
2 Ananu3 TpeboBaHM

2.1 Buasl TpeboBanmii

2.2 Ananus tpeboBanuii u Beienenue User Stories, CBSI3aHHBIX C HHTETPALASIMHU.

2.3 Ananu3 tpeOoBanuii u Pa3zpaboTka TexcToBbIX clieHapueB uHTerpanuu (Use
Cases)

2.4 Pa3paboTka GyHKIIMOHATIBHBIX TPEOOBAHUN K HHTETPAIHH

2.5 Pa3paboTka HeQYHKITMOHATHHBIX TPEOOBAHUI K WHTCTPAIHH
3. Monenu apXuTeKTypbl HHPOPMAIIHOHHBIX CUCTEM

3.1 Knaccudukanust apXuTeKTYpHBIX PEeIICHUN

3.2 BepxHeypoBHEBOE MTPOEKTHpOBaHUE apxuTeKTypbl. HoTanus C4.
4 Jlanubie/ AHAIU3 MOJIENICH M IIOTOKOB JaHHBIX

4.1 Ananu3 KOHUENTYaJIbHOW MOJIENIA TAaHHBIX

4.2 Pazpabotka nuarpamm rnotokoB naHHbIX (Data Flow Diagram)

4.3 Onucanne npeodpazoBanuii gaHHbIX (Data Mapping)
5 Nurerpamnus/[IpoekTupoBaHne MEKCUCTEMHOTO B3aUMOACHCTBUS

5.1 Pa3zpabotka auarpammsl ocienoBatenbHocTH (UML Sequence Diagram)

5.2 Onucanue 3anpocoB u otBeToB SOAP

5.3 ®opmatel XML u XSD, onnucanue WSDL



5.4 Onucanue GpopmaroB gaHHbIX JSON
6 IIpoexkTpoBaHrE UHTETPALMH Yepe3 MIUHY, OPOKED

6.1 UnTerpaunonnsie munsl (ESB)

6.2 bpoxkepsl coobmenuii, Rabbit MQ, Apache Kafka
7 IlpoextupoBanue unrerpauuu yepe3 REST-API

7.1 Bunst API nist unrerpannu MC. Koneunas touka. CpaBaenne SOAP ¢ REST u
GraphQL

7.2 Mexaau3Mmbl aBTopusaiuu u ayrearudukanun. OAuth u OIDC

7.3 IlpuHiuns! 1 npaBuia npoektupoBanus API

3.4 TemaTuka CEeMUHAPCKUX/MIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA

3.4.1 JlaGopaTopHbIe 3aHATUSA

3HAKOMCTBO C OCHOBaMH MHTETrpallui HHPOPMAIIMOHHBIX CUCTEM
AHanu3 TpeboBaHU

N3ydenne Moaenu apXuTeKTyphl HH(HOPMAIIMOHHBIX CHCTEM
JlanHble/ AHanu3 MOZENEH U HOTOKOB JaHHBIX

I/IHTerpaHI/IH/ HpoeKTI/IpOBaHI/Ie MEXCHUCTEMHOT'O B3aUMOICHCTBUS

O 0 9 N »n B

[TpoekTpoBaHKMe HHTETPALIMH Yepe3 IHUHY, OpoKep

10 IIpoextupoBanue unrerpaunuu yepe3 REST-API

3.4.2 TemaTrnka KypcOBBIX NIPOEKTOB (KypPCOBBIX padoT)

O6mas Temaruka (opmymupyercst cienyrommM obpazom: Co3mgaHue TPUIOKEHUS Ha
MHUKPOCEPBUCHON APXHUTEKType

Br16op npeameTHoii 001acTi — cBOOOAHBIN. OrpaHHYEHH 1O CTEKY (SI3BIK

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

MOXeET OBITh peasn3oBaHo ¢ moMoIibio JSON-API/GraphQL.

4 YueOHO-MeTOaAMYeCKOe H HHPOPMAIIMOHHOE O0ecIedeHue

4.1. Hopmartusubie 10KyMeHTHI 1 I'OCThI

1. ®enepanphblii 3ak0H 0T 29 nexadpst 2012 ronma Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanumn» (C IBMEHEHUSIMH U JIOTIOTHECHUSIMU );

2. denepanbHblii TOCYAaPCTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT BHICIIETO 0Opa30BaHUS -
OakanaBpuat 1o HamnpasieHuto nmoarotoBku 09.03.03 Ipuknagnas nHPoOpMaTHKa, YTBEPKIACHHBIA
[Ipukazom MunuctepctBa oOpasoBanusi u Hayku P® ot 19 cenrsops 2017 r. N 929 "O6
yTBepKIeHUH (QeaepanbHoro... Pexakius ¢ usmenenusmu N 1456 ot 26.11.2020, ot 08.02.2021 r.,
Ne 208 o1 27.02.2023 1.

3. [Ipuka3z MunucrepctBa obpazoBanus u Hayku PD ot 05 ampemst 2017 1. Ne 301 «O6
yrBepkaeHnH [lopsaka opraHuM3allid U OCYIIECTBJIEHUS OOpa30BaTENbHOW JEATEIBHOCTH IO
00pa3oBaTebHBIM IIPOrPaMMaM BBICIIIETO 00pa30BaHUs — IIporpaMMaM OakajgaBpuaTa, mporpaMMam
CIeLMaIuTeTa, MPOrpaMMaM MarucTpaTyphl;

4. Tlopsimox TpoOBENEeHHsI TOCYIApCTBEHHON HWTOTOBOM aTTeCcTalMK MO 00pa3oBaTEbHBIM
nporpaMMaM BBICHIET0 00pa30BaHUsl — IporpaMMaM OakajlaBpuaTa, IporpaMMmaM CIeluaiuTeTa u
porpaMmMaM MarucTpaTyphl, YTBEPKACHHBIN pukazoM MunoOpHayku Poccun ot 29 utonst 2015 T.
Ne 636;

5. TlonoxxeHue O NPAKTHUECKON MOATrOTOBKE OOYYaIOLIUXCS, YTBEPKIACHHOE IPUKA30M
MunuctepcTBa Haykd H BbICIIero oOpaszoBanusi Poccwuiickoit ®epeparuun 1 MuHUCTEpCTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aBrycra 2020 1. Ne 885/390;

6. YcTaB 1 TOKaJNbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIHTEXA



Ob6nactu npohecCHOHAIBHON IeATENFHOCTH U chepbl MPodecCUOHATFHON NesITeIbHOCTH, B
KOTOPBIX BBITyCKHHKH, OCBOMBIIME IpOrpamMMmy OakanaBpuaTa (jajgee - BBITYCKHUKH), MOTYT
OCYILECTBIIATH MPO(PECCHOHATBHYIO I€ATEIBHOCTB!

06 Cpsa3p, wuH(POpPMANMOHHBIE W KOMMYHHKAIMOHHBIE TexHoJormun (B  cdepe
POCKTHPOBAHUS, pa3pabOTKH, BHEAPEHUS M SKCIUTyaTallud CPEICTB BBHIYUCIUTEIBHOM TEXHUKU U
WH(QOPMAIMOHHBIX CHCTEM, YIIPABJICHUS MX KU3HEHHBIM ITHKIIOM)

BBIMyCKHUKN MOTYT OCYILECTBIISATE MPO(HECCHOHANBHYIO ACITEIBHOCTD B IPYTUX 0071acTAX U
(wm) cdepax mnpodeccHoHATBLHON ACATENHPHOCTH TIPU YCIOBHU COOTBETCTBUSI YPOBHS HX
0o0pa3oBaHUsl W TIOJIYYEHHBIX KOMIIETEHIMH TpeOoBaHMAM K KBaidudukauuu pabOTHHKA,
NPEIbSBISIEMBIM COOTBETCTBYIOIIMMH POPECCHOHATHLHBIMH CTaHIAPTaAMHU

4.2. OcHoBHas JquTeparypa

Tpythes, /1. P. Apxurektypsl nHbopManMOHHbIX ciucTeM. OCHOBBI IPOEKTUPOBAHUS : yueOHOE
nocobue / 1. P. TpyraeB. — Cankrt-IletepOypr : HUY UTMO, 2012. — 66 c. — Texcr :
ANIeKTPOHHBIH // JlaHb : 3neKTpoHHO-OnbIuoTeunas cucrema. — URL:
https://e.lanbook.com/book/70810 (mata obpamenus: 24.09.2022). — Pexxum poctyna: ajis
aBTOPU3. TI0JIb30BATEIICH.

4.3. [lomosiHUTeJbHAs JIUTEPATYypPa

bapanosa, O. M. UnTerpanus nHGOpMAMOHHBIX CHCTEM : Y4€OHO-METOANYECKOE TOCO0He
/ O. M. bapanoBa. — Mocksa : MUCU — MI'CV, 2022. — 47 c. — ISBN 978-5-7264-3096-6. —
Texct : anexTpoHHbIH // JlaHb : 31eKTpOHHO-OnbauoTeyHas cucrema. — URL:
https://e.lanbook.com/book/342467 (nara obpamenus: 24.09.2022). — Pexum moctymna: s
aBTOPU3. MOJIL30BATEINEH.

4.4. DiaexTpoHHBIEe 00pa3oBaTeIbHbIE PeCypChl

DO0P https://online.mospolytech.ru/course/view.php?id=11863

OBC IPR SMART (https://www.iprbookshop.ru/)

OBC Jlans (https://e.lanbook.com/)

OopasosarenbHas miatdopma KOpaiit. {1t By30B u ccy3oB (https://urait.ru/)

4.5. JluueH3HOHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoOe
o0ecrneyenmne

J71s1 BBIMTOSTHEHUS JTa00OPAaTOPHBIX PadOT U CAMOCTOSITEIIBHONW PabOThI HEOOXOIUMO
cieyroliee nporpaMMHoOe o0ecrieueHue:

Microsoft Windows.

Oducueie npunoxenus, Microsoft Office.

Be6-6paysep, Chrome.

Microsoft Visio.

4.6. CoBpemeHnHble npodeccnoHaIbHBbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. DaexkTpoHHO-0MbHOTeYHBbIe cucTeMbl (DBC) MockoBCcKoOro mosurexa
https://mospolytech.ru/obuchauschimsya/biblioteka/ 3to 6ecriaTHbIN UHANBUIY ATbHBIN
HEOrpaHMUYEHHBIN TOCTYT K 3JIeKTPOHHO-O0nOmoreynbiM cuctemaM (DBC). BritouatoT B cebs
y4eOHHKH, yueOHbIe TOCOOUS, MPAKTHUKYMBI, MOHOTpa(UH, IEPHOANIECKIE N3JaHHS TT0 BCEM
OTpacisiM 3HaHUH, XyJJOKECTBEHHYIO JIUTEpaTypy. Y cinoBus Joctymna: Perucrpanus noib3oBarenei
B OBbC ocymiecTBisiercs ¢ 11000ro KOMIbIOTEPA, UM MOOMIIBHOTO YCTPONWCTBA, UMEIOIIMX BBIXOJI B
uHtepHeT. B OBC pa3melnens! Takke yueOHbIE BUIE0, Ay JUOU3JaHHS, UMEIOTCS Pa3IUUHbIe
CEpPBUCHI JJIs TIPETIOIaBaTeIe U CTyIEHTOB



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

e (OpasoBarenpHas mwiatdopma «HOpaity
e DiekrpoHHO-OnOanoreynas cucrema IPR SMART
® DiekTpoHHO-O0MOIMOTEYHasA cucTeMa «JIanpy

Joctyn ocyuecTBIisieTcsl ¢ KOMIBIOTEPOB OMOJIMOTEKH YHUBEPCUTETA

e Hayunag snexkrponnas o6ubimoreka eLIBRARY.RU
e DOFC Polpred.com

OteyecTBeHHBbIE YJICKTPOHHBIE PeCypChl

o HarmonanpHas 3JIeKTpOHHAA OMOJINOTEKA

Hoctyn k HOb ocymiecTBisieTcst ¢ KOMIbIOTEPOB OMOINOTEKH YHUBEPCUTETA

o [Ilpesunenrtckas 6uoamorexka uM. b.H. Expiinaa

2. ®enepanbHasi rocy1apcTBeHHasi HH(poOpMannoHHasi cuctema - HanmonanbHast
jeKTpoHHasi oudamnorexa (HIbB) https://H36.pd

5. MarepuajibHO-TeXHHYeCKoe obecreyeHmne

JlaGopaTopHble pabOTHl M CaMOCTOsITEIbHAsE PaboOTa CTYJAEHTOB JIOJDKHBI MPOBOIUTHCS B
CHCIHUATM3UPOBAHHON ayJUTOPUH, OCHAIICHHOW COBPEMEHHOW OPITEXHUKON M TEPCOHAIBHBIMU
KOMITBIOTEpaMH C MPOrPaMMHBIM OOECICUEHHEM B COOTBETCTBHM C TEMAaTHUKOH H3y4aeMoro
Marcpurajia. Yucmao pa60q1/1x MCCT B ayAUTOpHUU IOOJIKHO 6LITB AJOCTAaTOYHBIM JJIA 06€CH€‘-ICHI/I$I
WHANBUIYyAIbHON paboThl CcTyneHTOB. Pabodee MecTo mpemojaBaTelsis JOJDKHO OBITh OCHAIICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJIKJIIOYEHHONW K HEMY 3JIEKTPOHHOU JJOCKOM.

6. Meroauyeckue peKOMEHIALUMN

6.1. MeToanuyeckne peKOMeHIANMH IJIsI PENOAABATEIS 10 OPraHU3aIUH
o0yueHust

IIpy moAroTOBKE K 3aHATHAM CJelyeT NpeABapUTeNbHO NpopaboTaTh MaTepuall 3aHATHA,
IIPEyCMOTPEB €ro Nnojady TOYHO B OTBEJEHHOE AJI 3TOro BpeMs 3aHATHA. CiaenyeT NOArOTOBUTh
HEOOXOIMMBbIE MaTepHallbl — TEOPETUUECKUE CBEACHUS Ul JIKIHH, 3amaun Ui Ja00opaTOPHBIX
pabot u ap. Ilpu nmpoBeaeHUU 3aHATHS ClEAyeT KOHTPOJIMPOBATH I0Jady MaTepualia U pelieHHe
3a/laHui C y4eTOM y4eOHOIro BpEMEHH, OTBEIEHHOTO /ISl 3aHATHSI.

[Tpu mpoBepke pabOT M OTYETOB CIIETYET YUUTHIBATH HE TOJIBKO MPABMIBHOCTD BBITIOJTHEHUS
3agaHuil JJabopaTopHbIX paboT, HO M OITUMAILHOCT BEIOPAHHBIX METOIOB PEIIEHUS, TPaBUIIBHOCTh
BBITIOJTHEHMSI BCEX €T0 IIaroB.

6.2. MeToan4yeckue yYKa3zaHus J1Jisl 00yYAOIIUXCSH M0 OCBOCHUIO TUCUUIJINHBI

W3ydenue TUCHMIUIMHBI OCYIIECTBISIETCS B CTPOIOM COOTBETCTBHH C 1I€JIEBON yCTaHOBKOM B
TECHOM B3aMMOCBSI3U yueOHbIM II1aHOM. OCHOBO TEOPETHUECKOI OATOTOBKU CTYIEHTOB SIBIISIIOTCS
ayJIUTOPHBIC 3aHATHUS U JICKIIMU, MaTepUabl 1JaOOpaTOPHBIX padoT.

B mnponecce camocTosITenbHOM pabOThl CTYIAEHTHI 3aKPEIUISIOT U YIUIyOJsIOT 3HaHMS,
MOJIYYCHHBIC BO BPEMA ayJUTOPHBIX SaHﬂTHﬁ, I[Opa6aTBIBaIOT KOHCIICKTHI U 3aIlMCH, I'OTOBATCA K
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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/
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/

NPOBEICHUIO U 00palaThIBAIOT pe3yNbTaThl JaO0OPAaTOPHBIX PAa0OT, TOTOBIATCA K MPOMEKYTOUHOU
aTTECTAIlNH, a TAK)KE CAMOCTOATEBHO U3Y4al0T OTACIBHBIE TEMbI y4eOHOH MPOrpaMMBbl.

Ha 3aHATHSX CTYAEHTOB, B TOM YHWCIIE TNPEAINOJNATAIONINX IMPAKTHYECKYIO JEATEIbHOCTD,
OCYIIECTBIISIETCS 3aKpETJICHUE MOJTYyYEHHBIX, B TOM YUCIIE U B IIPOIIECCE CAMOCTOSITEILHOM pabOThI,
3HaHui. Oco0oe BHUMaHHE OOpalaeTcsl Ha pa3BUTHE YMEHUN U HABBIKOB YCTAHOBJICHHS CBSI3U
MOJIO’KEHUH TEOPUH C MPOQPECCHOHANBHON AEITeTbHOCTHIO OyAYIIETo creluanicTa B 0bmactu Beb-
TEXHOJIOTHUM.

CamocrosTenbHas paboTa OCYIIECTBISAECTCS MHAMBHIYadbHO. KOHTPOIB caMOCTOSTEIBHOM
paboThl opranusyercs B IBYX Gopmax:

. CaMOKOHTPOJIb U CaMOOIIEHKA CTYCHTA;

. KOHTPOJIb CO CTOPOHBI TTPENoaBaTesiel (TeKyIui U TPOMEKYTOUHBIH ).

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

Kputepusmu orieHKH pe3yabTaToOB CaMOCTOSITEIbHOM pabOThl CTy/I€HTA SBISIOTCS:

. YpOBEHBb OCBOEHUS CTYJEHTOM yueOHOr0 MaTepuana;

. YMEHUS CTyA€HTa UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS TIPH BBITOTHEHUU
MpPaKTUYECKHUX 3a/1a4;

. c(hOpMHUPOBAHHOCTH KOMIIETCHIIN;

. oopmIIeHHE MaTeprasa B COOTBETCTBUU C TPEOOBAHUSIMH.

7. ®OHI OLEHOYHBIX CPEICTB

7.1. MeTtoabl KOHTPOJIS U OLIEHNBAHHUSA Pe3yJIbTATOB 00yUeHH s

B mpouiecce o0yueHus: UCTIOIB3YIOTCS CIEAYIONIUE OLIEHOUYHBbIE (POPMBI CAMOCTOSITENBHOM
paboThl CTY/IEHTOB, OLIGHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJS yCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:
= Onpocsl pa3aenos
=  KOHTpOJIBbHBIE BOIIPOCHI pa3AEIOB
= IloaroroBka k JlaboparopHbIM paboTaM U UX 3alUTa
* BrInonHeHue u 3amuTa KypcoBoro npoexkTa
* [loaroroBka Kk JK3ameHy
OOpa3upl 3agaHuil A TPOBEICHUS TEKYIIEro KOHTPOJs, 0aHKa TECTOBBIX 3aJaHUIl MPUBEICHBI B
Pazgene 7.3.1.

[TpomexyTouHas aTTecTanus 00yJarommxcs B (hopMe 3K3aMeHa MPOBOIUTCS IO pe3yIbTaTaM
BBHITIOJTHEHHSI BCEX BUJOB Y4eOHOU pabOTHI, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCHUIITHHE (MOIYJIIIO), TIPH ATOM YUUTHIBAIOTCS PE3YJIHTAThl TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemectpa. OnEeHKa CTENEeHM IOCTHKEHHUS OOYyYaroUIMMHCS IUIAHUPYEMBIX pPe3yJIbTaTOB
0o0y4eHus1 MO JUCHUIUIMHE (MOIYJII0) TMPOBOAUTCS TMPENoaaBaTesieM, BEAYIIUM 3aHATHUS TIO
JTUCIUILIMHE (MOYJII0) METOJIOM 3KCHEepTHOM olleHkH. [1o uToram nmpomexxyTouHOM arTecTaiuu 1o
JUCIUIUIMHE (MOAYJIIO) BBICTABIISIETCS OLICHKA «OTIUYHOY, «XOPOIL0Y», «yAOBIECTBOPUTEIHLHO» WU
«HEYIOBIETBOPUTEIHHOY.

K mpomexyToyHOW aTTecTanuu IOMYyCKAIOTCS TOIBKO CTYACHTHI, BHIMOJIHUBIINE BCE BUIBI
y4eOHO paboThl, MPeayCMOTPEHHBIE pabode mporpaMMoi TUCIUTLIHHEIL.

OO0pa3ipl BOMPOCOB IS IPOBEICHUS IPOMEKYTOUHBIX aTTeCcTalluii IpuBeneHsl B Pa3nene 7.3.2.
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7.2. IkaJjia 1 KPpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUA

[IIxana oneHnBaHUSA IPOMEKYTOUYHOM aTTECTALIUN

Ixanaa
OLICHUBAaH
s

Onucanune

Brinmonnensl Bce o0si3aTesibHBIE YCJAOBUSI MOATOTOBKH CTYAE€HTa K
NPOMEKYTOYHOM aTTeCTAlMU, IPEyCMOTPEHHBIE TPOTPAMMOM TUCLIUIIIINHBL
CTyneHT  J€MOHCTpPUpPYET COOTBETCTBUE 3HAHMM, YMEHHUH, HaBBIKOB
MOKa3aTessiM, TPUBEACHHBIM B TaOIuIAX, OMNEepUpyeT NpUOOpEeTEHHBIMU
3HAHUSIMU, YMEHUSIMU, HABBIKAMHU, MPUMEHSET UX B CUTYyaLHMSX IMOBBILICHHON
cnoxHocTu. [Ipy 3TOM MOryT OBITH JOMYIIEHbI HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHEHUs IIpU IEPEHOCE 3HAHMA M YMEHUH Ha HOBBIE,
HECTaHJapPTHBIE 3a/1a4U.

OT1Iu4HO

Brinmonnensl Bce o0si3aTesibHBIE YCJIOBUSI MOATOTOBKH CTyAE€HTa K
NPOMEKYTOYHOM aTTeCTAlMH, IPEyCMOTPEHHBIE TPOrPaMMON TUCLHUTIIIUHBI.
CTyneHT  J€MOHCTpPUpPYET COOTBETCTBUE  3HAHMM, YMEHHUH, HaBBIKOB
MOKa3aTessiM, TPUBEICHHBIM B TaOIuIAX, OMNEepUpyeT NpUOOpEeTEHHBIMU
3HaHUSIMU, YMEHUSMH, HaBbIKaMH. B TO ke BpeMs MpH OTBETE JOMYCKaeT
HECYIIECTBEHHBIE TOIPEIHOCTH, 33JJa4H PEIIAET C HEJOUYETAMHU, HE BIUSIOIINMHI
Ha OOIIMH X0 PEIICHMS.

BrinmonHensl Bce o0s3aTeibHBIE YCJAOBUSI MOATOTOBKHM CTYAEGHTAa K
NMPOMEKYTOYHOM aTTeCcTalMu, MPEyCMOTPEHHBIE TPOrPaMMON TUCUHUILIIUHBI.
CTylleHT JIeMOHCTPUPYET COOTBETCTBME 3HAHWUW, YMEHHM, HABBIKOB
MOKa3areisiM, TPUBEICHHBIM B TaOIUIAX, OMEpUPYET NPHUOOPETCHHBIMU
3HAHUSAMH, YMEHHUSIMH, HaBblkaMH. Ho moka3piBaeT HeryOOKHe 3HAHUS, MpU
OTBETE HE JOMYCKAaeT TpyObIX OIIMOOK WJIM NPOTHBOPEYHH, OJHAKO B
(dbopMynUpOoBaHMM OTBETa OTCYTCTBYET JOJDKHAs CBSI3b MEXAY AaHalU30M,
apryMeHTalueld W BBIBOJAMHU, B PEIICHHH 3a7a4 MOTYT COJAEPKAThbCs TpyObie
omnOKu. [l moNlydeHus MpaBWIIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOLINE
BOIIPOCHI.

He BeimonHeHsl o0s3aTenbHBIC YCJOBHSI TOATOTOBKH CTYIeHTa K
NMPOMEKYTOYHOM aTTecTalluu, PEyCMOTPEHHbIE IPOTPaMMON TUCLUIUIMHBI,

Xoporio

Y noBneTrs
OpUTEIbH
0

Heynosne
TBOPHUTEIIb
HO

WNJIM cryneHT NEeMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUW, YMEHMH,
HaBBIKOB TIPUBEACHHBIM B TaOJIMIAX, JOIMYCKAIOTCS 3HAYUTEIBHBIC OIIMOKH,
MPOSIBIISIETCS OTCYTCTBUE 3HAHWUW, YMEHHI, HaBBIKOB MO PsiAy MOKaszaTeseH,

CTYACHT HCHLITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA TIIPpU OINCPUPOBAHUHN
SHaHUAMU U YMCHUAMU

7.3.

7.3.1 Tekymmuii KOHTPOJIb

OreHKa 3a KaKIy1o 1a00paTOPHYIO BBICTABIISETCS UCXO/sI M3 (DaKTHUYECKOTO BHITIOTHEHUS
BCeX IIOCTABJIEHHBIX 3a/a4 I10 IIKajie ""3aueT/He3ayer”.

7.3.1. KypcoBoii npoexkT

OneHoyHble cpeacrsa

3ananue
Tema JUISL nc — cBOOOIHAS. OrpannueHuii o CTEKY (s13BIK
nporpaMMupoBaHus/ppeiMBopk/0a3a naHHBIX/PpoHTEH]) — HeT, BHemHee APl Moxer ObITh

peamuzoBano ¢ momombio JSON-API/GraphQL. TpeGoBanusi k apxutektype CepBHUCHI TOJKHEI
B3aUMO/ICHCTBOBATH MEKAY COOO0M CHHXPOHHO U aCHHXPOHHO. CHHXPOHHOE B3aMOICHCTBIE MEKITY
cepBucamu peasinzyerca ¢ moMonipio JSON RPC 2.0, acuHXpOHHOE B3aUMOJEHCTBUE — 10 CPEICTBAM
Hekoroporo databus (Apache Kafka/RabbitMQ). 3amyck cepBrucoOB mpoucxoauT Tosibko B Docker-
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KOHTEHHepax, a B KaueCcTBE OpKecTparopa KOHTeHHepoB Hcmonbdyercs Minikube mmu Docker-
compose. MapuipyTr3anusi BHEITHUX 3alIPOCOB Ha BHYTPEHHHE CEPBUCHI JIOJKHA OBITH OTpaHUYEHA
C TOMOIIBI0 enuHOro Nginx, KOTOPHIA BKIIOYAET B ce0sl MapUIPyTHU3aLUIO0 HAa BCE IyOJIHMYHBIC
cepBuchl. ba3a HaHHBIX HE JOJDKHA SIBIATHCA MOAOM B CEpBHUCE, a MOAHATA KAaK OTICJIbHBIN
KOHTEMHED.

TpeboBaHMs K OTIETBHOMY CEpBUCY

CepBuc J0KEH UMETh!

* MuHuMyM 1 pensunonnyto bJI, nanpumep PostgreSQL;

* ropstamii kam/Key-Value xpanunumie (Redis/MongoDB)1;

* cOOCTBEHHBIH Nginx;

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

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

BHyTpeHHee U BHemHee API.

OneHuBaHuE:

«Y I0BJIETBOPUTEIILHO»

* PeanuzoBano 3 cepBuca, 1 U3 KOTOPBIX SIBIISETCS MOTPEOUTENIEM 2X TIPYTUX

* B3aumonencTBre MKy CEpBUCAMU ITPOUCXOAUT TONIbKO 110 HTTP

(JSON-RPC)

* [Ilnro3 nmocrasisier BHemHee AP

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

3amyIeHa BHe KOHTeHHepa)

» HaGop cepBuCOB BBIMOJHSAET XOTS ObI 1 CIIOXKHBIA OM3HEC-TIporiece (HampuMep: XpaHeHUE
3aMeTOK — i cepBHC XpaHUT 3aMETKH W MOXKET OTJaBaTh MX B Pas3IMuYHBIX (opmaTax yis
oToOpakeHusl, 211 cepBUC XpaHUT NOJIb30BaTENEH U IpaBa JOCTYMA, a 3| cepBUC peanusyeT sharing
3aMETOK MEX/Ty MOJIb30BaTENSIMH, CO3/IaHUE IMyOIMYHBIX CCHIJIOK U TIT)

«Xopouo»

* PeanmmzoBano 6onee 3x cepBUCOB, 1 M3 KOTOPBIX SIBIISIETCS MOTPEOUTENEM 2X IPYTUX

* B3auMoielicTBUE MEXKTy CEpBUCAMU MPOUCXOAUT ToJIbKO o HTTP

(JSON-RPC)

* [1Inr03 nocraBinsier BHemHee AP

» Cneman 0o6pa3 Docker qiis 3anmycka cepsuca (bl moxxeTt ObITH

3aImyleHa BHe KOHTeliHepa)

* Ha0Gop cepBHCOB BBINOIHSET XOTs Obl 1 CIOXKHBIN OM3HEC-TIpoliece (HalmpuMep: XpaHeHHe
3aMeTOK — i cepBHC XpaHUT 3aMETKM W MOXKET OTJaBaTh MX B PaszIHuYHBIX (opmaTax yis
oTtoOpakeHusI, 211 CepBUC XpaHUT MOJIB30BATENIEH U MpaBa JOCTYMA, a 3| cepBUC peanusyeT sharing
3aMETOK MEXTy IOJIb30BATEISIMH, CO3/IaHUE ITyOTMYHBIX CCHIJIOK U TIT)

«OTInaHOY

BeimonHeHs! Bce TpeOOBaHUS K KypCOBOMY IIPOEKTY B ITOJIHOM 00BbEME, CTYI€HT MTOKa3bIBAET
BJIaJICHHE MaTEpHAJIOB HA BBICOKOM YPOBHE

7.3.2. IlpuMepHbIe BONPOCHI K IK3aAMEHY

Obwee npeacrasnaeHue o noHatuu uurerpauuu UT cucrem. OnpeneneHns HOHATHSL.

Buabl HHTErpalimOHHBIX PELICHUI

10. OcHoBuble madonsl uATerpanuu UT cucrem: dainoeiii oomen, RPCI, obmiast 6a3a JaHHBIX,
WHTETPAIMOHHBIC MIATQOPMBI

11. Bunsl TpeboBanmit

12. Ananu3 TpeboBanuii u BeiieneHue User Stories, CBI3aHHBIX C HHTETPAIIASIMH.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Amnanus tpeboBanuii u Pazpabotka TekcToBbIX cueHapueB uHterpauu (Use Cases)

Pa3paboTtka pyHKIIMOHAIBHBIX TPEOOBAaHUN K MHTErpaLlH
Pa3zpaboTka HepyHKITMOHAIBHBIX TPEOOBAHUN K HHTETPAIIUU
Mozenu apXuTeKTypbl HHPOPMAITMOHHBIX CUCTEM
Knaccugukarus apXuTeKTypHBIX PEeLIeHUN

BepxneypoBHeBoe poekTHpoBaHue apxuTekTypsl. Hotauus C4.
JlaHHBIe/ AHATN3 MOJCIIEH U TIOTOKOB JaHHBIX

AHaM3 KOHIIETITYyaJbHONH MOAEIH TaHHBIX

Pazpabotka quarpamm notokoB aanHbIX (Data Flow Diagram)
Onucanue npeodpazoBanuii AaHHbIX (Data Mapping)
NuTterpanus/[IpoexkTupoBaHre MEKCUCTEMHOTO B3aMMOICHCTBHS
Pazpabotka quarpammer nocienosarenbaoctn (UML Sequence Diagram)
Onucanue 3anpocos 1 oTBeToB SOAP

®opmatsl XML n XSD, onncanne WSDL

Ornucanne GpopmaroB gaHHBIX JSON

[TpoexTrpoBaHNE HHTETPAIMN Yepe3 MUHY, OpoKep
Nurerpanunonnsie muHbl (ESB)

Bpoxkeps! coobienuii, Rabbit MQ, Apache Katka

[IpoektupoBanue unterpamnuu yepe3 REST-API

Bunst API gist unrerpamuu UC. Koneunas touka. CpaBuenne SOAP ¢ REST u GraphQL

Mexanu3msbl aBTopuzauuu 1 ayrentudukammu. OAuth u OIDC

[Tpunuune! 1 npasuiia npoektupoBanus API
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