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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 M
11aOJIOHEL.
3amaun: chOpMHpPOBATH HABBIKM, KOTOpPHIE [AlOT BO3MOXKHOCTH YYacTBOBaTh B

NPOCKTHPOBAHUN HHTETPAIMOHHOrO B3amMonaencTBust MT-cucrem ¢ moHMMaHueM MIa0JIOHOB U
TE€XHOJIOTMI HHTErPalliy U UCIIOJIb30BAHUEM MTOAXOIAIIUX HHCTPYMEHTOB.

OOyuenue no aucuuiuinHe «BHenpeHue M CompoBOXKACHHUE MPOTPAMMHOTO 00ECTICUSHHUS

HaIpasJIeHO Ha (popMupoBaHUE y 00YUAIONIMXCS CIEAYIOMNX KOMITETECHIIHIA:

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
TEXHOJIOTHH U MIPOTPAMMHEBIE 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
CPEICTB, 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 UM OU3HEC-TIPOIIECCHI

NPOJIYKTa,
- METOJNOJIOTHEH U TEXHOJOTHEH TPOCKTUPOBAHUS
UH(POPMAIIMOHHBIX CHCTEM, MPOCKTUPOBAHUS
00€eCIeUNBAIONIUX ITOJICHCTEM;

- HaBblKaMH pabOTBI ¢ Wweb - TEXHOJOTHAM |
IIPOrpaMMHUPOBATE.

2 MecTO IUCHUIUIMHBI 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 . KosauyecTBO CemecTpsl
Buj yueOHoi padoThI
n/n 4acoB 7 cemecTp
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
3auet/nud.3auer/sK3aMeH JMud.3auer
Uroro: 180 180

3.2 TemaTn4ecKuii NJIAH U3yYeHUS JUCUUIIMHBI
3.2.1 Ounas popma 00yueHus



TpyroeMkocThb, Yac
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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. OrpaHHUEHH 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
denepanum» (C IBMEHEHUSIMU 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 OOpa30BaTENbHONW JEATEIBHOCTH IO
00pa3zoBaTeNbHBIM IPOrPaMMaM BBICIIIETO 00pa30BaHUs — IIporpaMmMaM OakajgaBpuaTa, mporpaMMam
CIIeLMaIuTeTa, MPOrpaMMaM MarucTpaTypsbl;

4. Tlopsimox TpOBENEHHsI TOCYIApCTBEHHON HWTOTOBOM aTTecTalMK MO 00pa3oBaTelIbHBIM
nporpaMMaM BBICHIET0 00pa30BaHUsl — IporpaMMaM OakajlaBpuaTa, IporpaMMmaM CIeluaIuTeTa u
porpaMmMaM MarucTpaTyphbl, YTBEPKACHHBIN MpukazoM MunoOpHayku Poccun ot 29 utonst 2015 T.
Ne 636;

5. IlonoxxeHue O NPAKTHUUECKOM MOATrOTOBKE OOYYaIOLIUXCS, YTBEPKIAECHHOE IPUKA30M
MunuctepcTBa Haykd H BbIcIIero oOpaszoBanusi Poccwuiickoit ®epepanuun u 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 BBHIYHUCIUTEIBHON TEXHUKU U
WH(POPMAIMOHHBIX CHCTEM, YIPABJICHUS MX KU3HEHHBIM ITHKIIOM)

BBIMyCKHUKN MOTYT OCYILECTBIISAT MPO()ECCHOHAIBHYIO ACITEIBHOCTD B IPYTUX 0071acTAX U
(wm) cdepax mnpodeccHOHATBHON ACATENHPHOCTH TIPU YCIOBHU COOTBETCTBUSI YPOBHSA HX
0o0pa3oBaHUsI W TIOJIYyYEHHBIX KOMIIETEHIMH TpeOoBaHMAM K KBaidudukauuu pabOTHHKA,
TPEIbSBISIEMBIM COOTBETCTBYIOIIMMH POPECCHOHATHLHBIMH CTaHIAPTaAMHU

4.2. OcHoBHas JuTeparypa

3b1k0B, C. B. ApxutekTypa nHPOpPMAIUOHHBIX cucTeM. OCHOBBI IPOEKTUPOBAHMS | yUCOHUK ISt
By30B / C. B. 3p1k0B. — Mocksa : M3znarensctBo FOpaiit, 2026. — 260 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-21538-0. — Texkcr : anekrponnsiii // OOpa3oBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/590259 (nata o6pamenwns: 27.01.2026).

4.3. JlomosHMTeJbHas JIUTEpaTypa

Bapanosa, O. M. UaTerparnus nHHOPMAIIMOHHBIX CUCTEM : Y4€OHO-METOANIECKOE TIOCO0HE
/ O. M. bapanoBa. — Mocksa : MUCU — MI'CVY, 2022. — 47 c. — ISBN 978-5-7264-3096-6. —
Texcr : anmexTpoHHsbI // JIaHb : 3eKTpOHHO-O0MOIHoTeHas cucrema. — URL:
https://e.lanbook.com/book/342467 (nata obpamenus: 24.09.2025). — Pexum noctyna: ans
aBTOPH3. TIOJIb30BATEIICH.

Tpythes, /1. P. Apxutektyps! nHGopMannoHHbIX ccTeM. OCHOBBI TPOSKTUPOBAHHUS !
yaeoHoe mocobue / . P. TpytaeB. — Cankr-Iletepoypr : HUY U'TMO, 2012. — 66 c. — Texkcr :
3NEeKTpOHHBIH // JIaHb : anekTpoHHO-OnbnuoreyHas cucrema. — URL:
https://e.lanbook.com/book/70810 (mata obpamenus: 24.09.2025). — Pexxum noctyna: s
aBTOPU3. MOJIL30BATEINEH.

4.4. DiekTpoHHbIEe 00pa3oBaTeIbHbIE PECYPChI

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

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

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

ObpazosarensHas miatgopma KOpaiit. st By30B u ccy3oB (https://urait.ru/)

4.5. JluueH3HOHHOE ¥ CBOOOJTHO paclnpocTpaHsieMoe MPOrpaMMHoOe
o0ecrneyeHmne

JI71s1 BBITOSTHEHUS JTa00OPATOPHBIX Pa0OT U CAMOCTOSITEIBHONW PabOThI HEOOXOIUMO
cleyroliee mporpaMMHoOe o0ecrieueHue:

Microsoft Windows.

Oducueie npunoxenus, Microsoft Office.

Be6-6paysep, Chrome.

Microsoft Visio.

4.6. CoBpemeHnHble npodeccnoHaIbHBbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. DaexkTpoHHO-0MbIHOTeYHBbIe cucTeMbl (DBC) MockoBCcKoOro nmosurexa
https://mospolytech.ru/obuchauschimsya/biblioteka/ 3To 6ecriaTHbIN UHANBUIY ATbHBIN
HEOIpaHMUYEHHBIN TOCTYT K 3JIeKTPOHHO-O0nOmoreynsiM cucteMaM (DBC). BritouatoT B cebs
y4eOHHKH, yueOHbIe TOCOOUS, MPAKTHUKYMBI, MOHOTpa(UH, IEPHOANIECKIE N3JaHHS TT0 BCEM



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

OTpacisIM 3HaHUH, XyA0KECTBEHHYIO JINTEpaTypy. Y CJIOBUA JOCTyna: Perucrpanus noyib3oBaTeneit
B ObC ocymiecTBiIsieTcs € JIF0OOT0 KOMIBIOTEPa, MM MOOMIBHOTO YCTPOMCTBA, HMEIONTUX BBIXOJ B
uHtepHeT. B OBC pa3meneHs! Takke yueOHbICe BUICO0, Ay JTUOU3JaHNS, UMEIOTCS Pa3IUUHbIC
CEPBHCHI JJIs IPETIOAABATEIIEH U CTYyIEHTOB

e (OpasoBarenpHas mwiatdopma «HOpaiity
e DiekrpoHHO-OnOanoreynas cucreMa IPR SMART
® DiexkTpoHHO-O0MOIMOTEUHAsA cucTeMa «JIaHby

Joctyn ocyuecTBIisieTcs ¢ KOMIBIOTEPOB OMOJIMOTEKH YHUBEPCUTETA

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

OteyecTBeHHbIE YJICKTPOHHBIE PeCypChl

e HarmmonanpHas 3JIeKTpOHHAA OMOJINOTEKA

Hoctyn k HOb ocymiecTBisieTcst ¢ KOMIbIOTEPOB OMOINOTEKH YHUBEPCUTETA

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

2. ®eepanbHasi rocy1apcTBeHHass HHpopMannoHHasi cucrema - HanmonanbHast
jekTpoHHasi oudamnorexa (HIb) https://H36.pd

5. MarepuajibHO-TeXHHYeCKoe oOecrneyeHmne

JlaGopaTopHble pabOTBl M CaMOCTOsITEIbHAsE PaboTa CTYJIEHTOB JIOJDKHBI MPOBOIUTHCS B
CHCIHUATH3UPOBAHHON ayJUTOPUH, OCHAIICHHOW COBPEMEHHOW OPITEXHUKON W TEPCOHATBHBIMU
KOMITBIOTEpaMH C MPOrPaMMHBIM OOECIICUEHHEM B COOTBETCTBHHM C TEMAaTHUKOH H3y4aeMoro
Marcpurajia. Yucmno 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 MOJIKJIIOYEHHON K HEMY 3JIEKTPOHHOU JJOCKOM.

6. Meroauyeckue peKOMEHIALUMN

6.1. MeToanuyeckne peKOMeHIANMH IJIsl PENOAABATE/IS 10 OPraHU3AIUH
o0yueHust

IIpy moAroTOBKE K 3aHATHAM CJelyeT HpeABapUTeNbHO NpopaboTaTh MaTepuall 3aHATHA,
IIPEyCMOTPEB €ro Nnojady TOYHO B OTBEJEHHOE AJI 3TOrO BpeMs 3aHATHA. CiaenyeT NOArOTOBUTh
HEOOXOIMMBbIE MaTepHallbl — TEOPETUUECKUE CBEACHUS Ui JIKIHH, 3amadn Ui J1a00opaTOpHBIX
pabot u ap. Ilpu nmpoBeaeHUU 3aHATHS ClIEAyeT KOHTPOJIMPOBATH I0JIa4y MaTepualia U pelieHHe
3a/laHuil C y4eTOM y4eOHOIro BpEMEHH, OTBEIEHHOTO JIJISl 3aHATHSI.

[Tpu mpoBepke pabOT M OTYETOB CIIEITYET YUUTHIBATH HE TOJIBKO MPABMIBHOCTD BBITIOTHEHUS
3agaHuii JJabopaTopHbIX paboT, HO M ONITUMAILHOCTh BEIOPAHHBIX METOIOB PEIIEHUS, TPaBUIBHOCTh
BBITIOJTHEHMSI BCEX €70 IIaroB.


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/

6.2. MeToauuyeckue YKazanus AJid 06yqamumxca 10 OCBOCHUIO M CIMIIJIMHBI

N3ydeHne TUCIUIUINHBI OCYIECTBISIETCS B CTPOIOM COOTBETCTBUU C 1I€JIEBOI YCTaHOBKOM B
TECHOM B3aUMOCBS3H yueOHbBIM MI1aHOM. OCHOBOI TEOPETUUECKON MOATOTOBKH CTYJIEHTOB SIBJISIOTCS
ayJUTOPHBIE 3aHATHUS U JIEKIIUU, MaTE€pUaIbl JAOOPaTOPHBIX PaloT.

B mpouecce caMocTosTENbHONM pPa0bOTBI CTYJIEHTHI 3aKPEIUIIOT U YINIyOJSIOT 3HaHMA,
HOJYYEeHHbIE BO BpeMs ayJUTOPHBIX 3aHATHH, 10pabaThIBalOT KOHCIEKTHI U 3allUCH, TOTOBITCS K
NPOBEIECHUIO0 U 00palaThIBAIOT pe3ysbTaThl Ja0OPAaTOPHBIX PAa0OT, FOTOBATCA K MPOMEKYTOUHOU
aTTECTAllUH, a TAKXKE CAMOCTOATENIBHO U3Y4alOT OTACIbHBIEC TEMbI yU€OHOH MPOrpamMMmBl.

Ha 3aHATHSAX CTYJEHTOB, B TOM YHCJE IPEAIOJAraloliUX MPAKTUYECKYIO NEATEIBHOCTD,
OCYIIECTBJISIETCS 3aKPETIJICHUE MOJIYyYEHHBIX, B TOM YUCIIE U B IIPOLIECCE CAMOCTOSITEILHON pabOTHI,
3Hanuii. Oco0oe BHMMaHHE OOpamaeTcss Ha pa3BUTHE YMEHUH M HABBHIKOB YCTAHOBJICHHUS CBSI3U
MOJIO’KEHUN TEOPUH C MPOPECCUOHANBHOM AEATEIbHOCTHIO OyAyIIEro crenuanicTa B ooaacti Beo-
TEXHOJIOT .

CamocrosTenbHas paboTa OCYIIECTBISAETCS MHAMBHUIYadbHO. KOHTPOIb caMOCTOSTEIbHOM
paboThl opranusyercs B AByX popmax:

. CaMOKOHTPOJIb U CaMOOIIEHKA CTYCHTa;

. KOHTPOJIb CO CTOPOHBI ITpenoaBaTeliell (TEKYIUI U IPOMEKYTOUHBIN ).

Texymuii KOHTPOJIb OCYLIECTBIISIETCS HA Ay JUTOPHBIX 3aHATHIX, IPOMEKYTOUHBIN
KOHTPOJIb OCYIIIECTBIIAECTCS B MUChbMEHHOM (YCTHOM) opMme.

Kpurtepusimu oleHKH pe3yIbTaTOB CAMOCTOATEIBHON PabOThI CTYICHTA SBISIFOTCS:

. YPOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHara,

. YMEHUS CTYICHTA HCIIOJB30BATh TEOPSTUICCKHIE 3HAHKS ITPH BBITIOJTHEHUH
NPaKTUYECKHX 3a/1a4;

. c(OPMHUPOBAHHOCTh KOMITCTCHIIHIA;

. odopMIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSIMH.

7. ®DOoHX OLICHOYHBIX CPEICTB

7.1. MeTtoabl KOHTPOJIS U OLICHNBAHHUSA Pe3yJIbTATOB 00yUeHHs

B mpouecce o0yueHus: UCHOIB3YIOTCS CIEAYIONINE OLIEHOUHbIE (POPMBI CAaMOCTOSITETLHOM
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCHEBAEMOCTU U MPOMEKYTOUHBIX
aTTEeCTalluU:
= Ompocsl pa3aenoB
= KoHTpObHBIE BOIPOCHI pa3/eioB
= TloaroroBka k JJabopatopHbIM paboTaM U UX 3aIlIUTa
= BrinonHeHue u 3amuTa KypcoBOoro npoexkTa
» TloaroroBka Kk DK3aMeHY
OO0pa3upl 3aJaHuil s TPOBEAEHUS TEKYIIEro KOHTPOJs, OaHKa TECTOBBIX 3aJaHUIl MPUBEICHBI B
Pa3pnene 7.3.1.

[IpomexyTounas aTrectanus o0yyaronuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOH palbOTHI, MPEeIyCMOTPEHHBIX YYEOHBIM IUJIAHOM IO JaHHON
TUCIUIIIMHE (MOJYII0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH AOCTIDKEHHS OOyYaloUIMMUCS IUIAHUPYEMBIX pPEe3yJIbTaTOB
o0y4yeHHs] 10 JAUCHUIUIMHE (MOIYJI0) TPOBOAMUTCS TpEnojaBaTeieM, BEAYIIMM 3aHATHS I10
JUCIUILINHE (MOIYJII0) METOJIOM 3KCHEPTHOM oleHKU. [1o uToram npomexyTouHOM arrecTanuu 1o
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JUCHUITIINHE (MOI[yJIIO) BBICTABJIAACTCA OLICHKA «OTIUYHO», «XOPOII0», «YAOBJICTBOPUTCIIBHO» HIINU

«HCYOOBJICTBOPHUTCIBLHO).

K HpOMe)KYTOLIHOI\/'I aTTeCTallu OOIYCKAIOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIOIHUEC BCC BUbI

y4eOHOI paboThI, MPEyCMOTPEHHBIE pabodeil MpOrpaMMOM AUCITUTUTHHBI.
OO6pa3iibl BOMPOCOB AJIs MPOBEJACHUS MTPOMEKYTOUYHBIX aTTeCTAIMK MprBeaeHbI B Pa3nene 7.3.2.

7.2.

IIkaJjia U KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

[[Txana oueHUBaHUS IPOMEKYTOUYHOM aTTECTALUU

HIxana
OLICHUBAaH
us

Onucanue

OTIIM4HO

BeinonHeHnsl Bce o0s3aTesIbHbIE YCJOBHSI NOATOTOBKH CTYIEHTa K
NPOMEKYTOYHOM aTTecTalluM, IPEyCMOTPEHHbIE IPOrPaMMON AUCIUITIINHBL.
CryneHT [JOEMOHCTPUPYET COOTBETCTBME  3HAHWM, YMEHHUH, HaBBIKOB
MOKa3aTesiM, MPUBEJACHHBIM B TaOIUIAX, OMNEpUPYET NPHUOOPETECHHBIMU
3HAHUSAMM, YMEHUSMH, HABBIKAMM, IPUMEHSAET UX B CUTyalUsX NOBBILICHHON
cinoxHocTU. [Ipy 3TOM MOryT OBITH JOMYIIEHbl HE3HAYUTENbHBIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHMsI NpU IEPEHOCE 3HAHMM M YMEHHH Ha HOBBIE,
HECTaH/IapTHBIE 3aJa4H.

Xopomro

BeinonHensl Bce o0s3aTesibHbIE YCJOBHSI NOATOTOBKH CTYIEHTa K
NPOMEKYTOYHOM aTTecTalluM, PEyCMOTPEHHbIE IPOrPaMMON AUCHUTIIUHBI.
CryneHT [JOEMOHCTPUPYET COOTBETCTBME  3HAHWM, YMEHHUH, HaBBIKOB
MOKa3aTessiM, MPUBEJACHHBIM B TaOIUIAX, OMNEpUPYET NPHUOOPETECHHBIMU
3HAHWUAMM, YMEHHMSAMH, HaBblKaMHM. B TO ke Bpems IIpU OTBETE IOIYCKaeT
HECYIIECTBEHHBIE MOIPELTHOCTH, 33/Ja4H PELIaeT C HeA0UETaMHU, HE BIUAIOIUMU
Ha OOLIMI X0/ peleHusl.

VY nosneTs
OpUTENBH
0

BoinonHensl Bce oOsi3aTesibHbIe YCJOBHUSI NOATOTOBKH CTYIEeHTa K
NMPOMEKYTOYHOM aTTeCTAllMH, IIPEyCMOTPEHHbIE IPOrPaMMON TUCLUIIINHBI.
CTyneHT JEMOHCTPUPYET COOTBETCTBME  3HAHWI, YMEHUH, HaBBIKOB
MoKa3aTejsiM, MpPHUBEJCHHbBIM B TaOJHMIax, ONEPUPYET NPUOOPETCHHBIMU
3HAaHUAMM, YMEHUSIMH, HaBblkaMd. Ho moka3piBaeT HernyOOKue 3HaHUS, NpU
OTBETE HE JOMYyCKaeT TIpyObIX OIIMOOK WJIM NPOTHBOPEYMH, OJHAKO B
(OpMYIHPOBAaHWN OTBETa OTCYTCTBYET IOJDKHAs CBSI3b MEXKIY aHAIIU30M,
apryMeHTalueil u BbIBOJIaMH, B PEIICHUH 3aJad MOTYT COJEp)KaThCsl IpyOble
omnOKu. [l moJlydeHusi MpaBUJIBHOIO OTBETa TPEOYIOTCS YTOUYHSIOLIUE
BOIPOCBHI.

Heynosne
TBOPUTEIb
HO

He BbimonHeHbl o00s3aTenbHbIE YCJOBHSI TOATOTOBKH CTY/IeHTa K
NMPOMEKYTOYHOM aTTeCTAlMM, IIPEyCMOTPEHHBIE IPOIPaMMOM AUCLIUIIINHBI,
WM cTyneHT NIEeMOHCTPUPYET HEMOJHOE COOTBETCTBUME 3HAHUW, YMEHWH,
HaBBIKOB NPUBEACHHBIM B TaOIMLAX, JOMYCKAIOTCS 3HAYUTEIbHBIC OIINOKH,
MPOSIBJISICTCS. OTCYTCTBHE 3HAHWUM, YMEHHMH, HABBIKOB IO psLy IOKa3aTeseH,
CTYJEHT MWCIBITHIBACT 3HAYUTEIIBHBIE 3aTPyAHEHHS IIpM  ONEPUPOBAaHUH
3HAHUSIMHU U YMEHUSIMU

7.3.

OueHovHble cpeacTea

7.3.1 Texymmii KOHTPOJIb

OreHka 3a KKy 1a00paTOPHYIO BBICTABIISIETCS UCXOAS U3 (PAKTUIECKOTO BHITIOTHEHUS

BCEX MOCTABJIEHHBIX 3a/]ay I10 IIKaie "3aueT/He3ayer".
7.3.1. KypcoBoii npoekT

3amanue




Tema JUIS nc — cBOOOIHAS. OrpannueHuii o CTEKY (s13BIK
porpaMMUpOBaHus/ppeiMBOpK/O0a3a naHHBIX/PpoHTEHN) — HeT, BHemHee API Moxer OBITh
peamuzoBano ¢ momombsio JSON-API/GraphQL. TpeGoBanusi k apxutektype CepBHUCHI TOJKHEI
B3aMMOJICHCTBOBATh MEXKTy COOOI CHHXPOHHO U aCHHXPOHHO. CHHXPOHHOE B3aUMOJICHCTBUE MEKITY
cepBucamu peasizyerca ¢ momonipio JSON RPC 2.0, acuHXpOHHOE B3aUMOJEHCTBUE — 10 CPEICTBAM
HekoToporo databus (Apache Kafka/RabbitMQ). 3anmyck cepBucoB npoucxoaut Tosibko B Docker-
KOHTEIHepaxX, a B KauecTBE OpKecTpaTropa KOHTeHHepoB wucmonb3yercs Minikube mnu Docker-
compose. MapuipyTr3anusi BHEIIHUX 3alIPOCOB Ha BHYTPEHHHE CEPBUCHI JIOJKHA OBITh OrpaHUYeHa
C MOMOIIBI0 enuHOro Nginx, KOTOpPBI BKIIOYAET B ce0sl MapUIpyTHU3aLMIO HA BCE MyOJIMYHBIC
cepBuchl. ba3a NaHHBIX HE [OJDKHA ABIATHCA MOJOM B CEpPBUCE, a MOAHATA KaK OTAEIbHBIN
KOHTEMHED.

TpeboBaHMs K OTIEITBEHOMY CEPBUCY

CepBucC T0KEH UMETh:

* MmunumyM | pensunonnyto bJI, Hanpumep PostgreSQL;

* ropstumii k31r/Key-Value xpanunumie (Redis/MongoDB)1;

* COOCTBEHHBII nginx;

* cucTeMy ouepezeit2 (00paboTka 3a/1a4, ¢ OTIOKEHHBIM 3aITyCKOM);

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

BHyTpeHHee U BHemHee APL.

OrneHuBanue:

«Y 1OBJIETBOPUTETHHO»

* Peanmm3oBano 3 cepBuca, | U3 KOTOPBIX SBISICTCS IOTPEOUTENEM 2X APYTHX

* B3auMoencTBrue MEXY CEpBUCAMHU IPOUCXOAUT TOJIbKO 110 HTTP

(JSON-RPC)

* [1In103 nocraBmnsier BHelHee AP

* Cnienan o6pa3 Docker ans 3amycka cepBuca (b moxxet ObITh

3amylileHa BHE KOHTEHepa)

* HaGop cepBUCOB BBIMOIHAET XOTS Obl 1 C0XHBINA OHM3HEC-TIpOLIEecC (HaIpUMeEp: XpaHEHHE
3aMETOK — 1H cepBUC XpaHUT 3aMETKM M MOXET OTAaBaThb MX B pazIUYHbIX ¢dopmaTax ais
OTOOpakeHMs, 211 CEPBUC XPAHMT TOJB30BaTENICH U TIpaBa JOCTYyIIa, a 31 cepBUC peanu3yeT sharing
3aMETOK MEX]y MOJIb30BaTENsIMHU, CO3/IaHUE MYOIUYHBIX CCHUIOK U TIH)

«Xopomo»

* PeanuzoBano Gomnee 3x cepBUCOB, 1 U3 KOTOPBIX SBISIETCA MMOTPEOUTENEM 2X IPYTUX

* B3aumoencTBre MeX 1y CEpBUCAaMU ITPOUCXOAUT TONIbKO 110 HTTP

(JSON-RPC)

* [Ilnr03 nocrasisier BHemHee API

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

3amyIeHa BHe KOHTeHHepa)

» HaGop cepBuCOB BBIMOJHSAET XOTS ObI 1 CIIOXKHBIN OM3HEC-TIporiece (HampuMep: XpaHeHUE
3aMeTOK — |# cepBHC XpaHHUT 3aMETKH M MOXET OTAaBaTh WX B Pa3NU4HbIX (opmarax s
0TOOpaxkeHusl, 2/ CepBUC XPaHUT MOJIB30BATENEH U MpaBa JOCTyNa, a 31 cepBUC peanusyeT sharing
3aMETOK MEX]Ty M0JIb30BaTENSIMH, CO3/IaHUe IMyOIMYHBIX CCHIJIOK U TIT)

«OTIYHO»

BoinonHeHns! Bce TpeboBaHMsI K KYpPCOBOMY IPOEKTY B IOJTHOM 00bEME, CTYACHT NOKa3bIBACT
BJIa/ICHE MaTepUajoB HAa BELICOKOM YPOBHE

7.3.2. IlpuMepHbIe BONPOCHI K IK3aMEHY
8. Ob6mee npencrasiaeHue o nmousatuu uarerpauu UT cuctem. OnpeneneHust MOHATHSI.
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Buapl HHTErpalMOHHBIX PELICHUI

OcHoBHble mabnonsl uaTerpanuu UT cucrem: daitnoseiii oomen, RPCI, o0mias 6a3a gaHHBIX,
MHTETPaIOHHBIE MIaTPOPMBI

Bunsr TpeboBanuii

Ananu3 TpeboBanwmii 1 BeieneHue User Stories, CBI3aHHBIX C HHTETPALIUSIMHU.
Ananu3 TpeboBanuii u PazpaboTka TekcToBbix crieHapueB uHTerpamuu (Use Cases)
Pa3zpaboTka QpyHKIIMOHAIBHBIX TPEOOBAHUN K HHTETPAIIUU

Pa3paboTka He(hyHKIIMOHAIEHBIX TPEOOBAHUI K HHTETPAIIUN

Monenu apXuTeKTypbl HHPOPMAITUOHHBIX CUCTEM

Knaccudukanus apXuTeKTypHBIX pelIeHUi

BepxneypoBHeBoe npoekTHpoBaHue apxuTekTypbl. Hotanus C4.

JlanHbIe/ AHAIU3 MOJCIICH U MTOTOKOB JaHHBIX

AHann3 KOHIENTYaIbHON MOJIETH JaHHBIX

Pa3pabotka quarpamm norokos nanHeix (Data Flow Diagram)

Onucanne npeodpazoanuii manHbx (Data Mapping)
Wuterpanus/[IpoekTHpOBaHNE MEKCHCTEMHOTO B3aUMOICHCTBHUS

Paspabotka quarpammel nocnegoBarenbHocTd (UML Sequence Diagram)
Onucanue 3anpocos 1 oTBeToB SOAP

®opmatel XML u XSD, onucanne WSDL

Onwucanne Gopmaros maHabx JSON

[TpoekTupoBaHKe UHTETPAIIUH Yepe3 IUHY, OpOKep

WuTerpanmonnsie muHbl (ESB)

Bpoxkeps! coobmennii, Rabbit MQ, Apache Katka

[TpoektupoBanue naterpanuu uepe3 REST-API

Buner API anis unterpanun UC. Koneunas trouka. CpaBaenue SOAP ¢ REST u GraphQL
Mexanu3msbl aBTopuzauuu 1 ayrentudukanmuu. OAuth u OIDC

[Tpunimne! 1 npaBuiia npoektupoBanust API
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