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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JlucuurniauHa TOCBSIIEHA MPOEKTUPOBAHHIO IUQPPOBBIX IuUIaTGOpPM U
CEpBHUCOB Ha OCHOBE COBPEMEHHBIX CIIOCOO0B MEKCEPBUCHOTO B3auMo,ieicTBus. B
XOJI€ U3YUYEHUS PacCMaTPHUBAIOTCA KOHTPAKTHOE ITPOCKTUPOBAHKUE IPOTPAMMHBIX
untepdeiicoB REST, runepmenna, GraphQL, coObITHiiHOE B3auMOJIeHCTBYE Yepes
RabbitMQ, ynanennsie BbI3oBBI gRPC, yBemommenmst uepe3 WebSocket,
o0paboTka OmMOOK, BadWAallvs, YCTOWYMBOCTh K OTKa3aM U COTJIACOBAHHE
KOHTPAaKTOB MEXIy cepBucamMu. Ha mabopaToOpHBIX 3aHATHSIX OO0yYarouirecs
MOCNIEAOBATEIBHO CO3/1al0T  MHOTOCEPBUCHYIO IJIaTopMy C  KaTajorom
OpEeIMETHBIX ~ OOBEKTOB, HECKOJBKMMHM  TpPAaHCIOPTAaMU  B3aUMOJEHCTBUS,
COOBITUAMH, AHAIUTUYECKUM CEPBHUCOM U YBEAOMIIEHUSIMU 10JIb30BATEIIS.

[lenbto OCBOEHMSI IUCUUIUIMHBI sBISETCS (OPMUPOBAHHUE CIOCOOHOCTH
MPOEKTUPOBATh APXUTEKTYPYy LHUPPOBBIX IIATGOPM U CEPBUCOB HA OCHOBE
KOHTPAaKTOB  B3aMMOJEHCTBUSA, pACHpeleNieHUss OTBETCTBEHHOCTH  MEXKIY
CepBUCaMHU, COOBITHMHOrO OOMEHa, YNAJNEHHBIX BBI30BOB, IMOTOKOBBIX
YBEIOMJICHHM, OOpabOTKM OIIMOOK W TpeOOBaHUl K COMNPOBOXKIAEMOCTH
IPOrpaMMHOIO MPOAYKTA.

JInst TOCTHO>KEHMS TOCTABJIECHHOM LIEM B paMKax JUCLUIUIMHBL PEIIAeTCs
KOMIUIEKC 3ajia4, HalpaBJIEHHBIX Ha (POpMUPOBaHUE y 00yYaIOIIUXCsI CHOCOOHOCTH
— aHaJM3MpOBaTh TpaHULBl IUPPOBOM MmIATGOPMBI M COCTaB CEPBHCOB,
npoektupoBath koHTpakTel REST, GraphQL, RabbitMQ, gRPC u WebSocket,
peann30BbIBaTh COTJIACOBAHHOE B3aMMOJIEWCTBHE CEpBUCOB Ha Java Spring,
MPUMEHATh BaMJALMI0, 00pa0OTKy OIIMOOK, MJIEMIIOTEHTHOCTh M 3aIIUTy OT
M30BITOUHBIX 3aIIPOCOB, IPOBEPSITH KOPPEKTHOCTH B3aUMOECHCTBHSI KOMIIOHEHTOB
U TOTOBUTh TEXHHUYECKYIO JIOKYMEHTALMIO 10 apXUTeKType LHU(PpOBOii
1aT(OPMBI.

2. Ilnanupyembie pe3ynbTaTbl 00yYeHHS MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTeIbHOM
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIUILTAHE (MOIYIIIO):

IIK-1 - CriocoOeH MpOeKTUPOBATH APXUTEKTYPY MPOrPAMMHBIX MPOAYKTOB U
U(POBBIX CEPBUCOB HA OCHOBE COBPEMEHHBIX METOA0JIOTUN TPOCKTUPOBAHMUS.

OO0yueHnue 1Mo quCIUIUINHE (MOIYITIO ) IPEIoIaraeT, 4YTo 1Mo ero pe3yIbTaTaM
oOydaroruiicst Oyner:

3HaTh:



- TPUHIMIBL APXUTEKTYPHOTO MPOEKTUPOBAHUS IUEGPOBBIX IIATHOPM,
BKJIIOYAs TPAHUII CEPBUCOB, KOHTPAKTHl B3aMMOJCHCTBUSI U OTBETCTBEHHOCTh
KOMIIOHEHTOB

- MOJIETM CUHXPOHHOTO U ACHUHXPOHHOI'O B3aMMOJICUCTBUSI CEPBUCOB,
BKJIIOYAsl 3aIIPOC-OTBET, COOBITHE, YAAJIICHHBIN BBI30B U IIOCTOSIHHOE COECTUHEHNE

- Ha3HA4YeHHE KOHTPAKTHOI'O MPOCKTUPOBAHUS MPOrPaMMHBIX MHTEp(dEcoB
U CIIOCOOBI CHUYKEHUS PACXOXKACHUS MEXKIY KIIMEHTOM U CEPBEPOM

- npuHnunbl noctpoeHuss REST-untepdeiicos, BkItouas pecypchbl, METOIbI
HTTP, xoast oTBeTa, Banaanuio u cemantuky onepauuii POST, PUT u PATCH

- HazHaueHne HATEOAS wu runepmeana-cCbIOK MpU MNOCTPOCHHUH
HABUTAIIMH 10 pecypcam IUPPOBOTO cepBUca

- IpaBuUJIa MOATOTOBKY OOBEKTOB 3aMpoca U OTBETA, BKIIIOUAs HEU3MEHIEMbIE
CTPYKTYpBI 3ampoca, MpeACTaBICHUS OTBETa W pa3Hble MOJEIU OOHOBIICHUS
JTAHHBIX

- IPUHIUIIBI 00pabOoTKK OmUOOK nmporpaMMmHoro uaTepdeiica mo RFC 7807
Y LEHTPAIN30BaHHOW 00paOOTKH UCKITIOUEHUN

- HasHaueHue OpenAPl m Swagger nmpu ommcanum konTpakta REST m
COTrJIaCOBAaHUU MPABUII O€30MIaCHOCTH

- ocHoBbl GraphQL, Bxmouas cxemy SDL, Tumbl, BXOAHBIE CTPYKTYpHI,
3aMpoCkl, MyTalluH, IEPEMEHHbIC, aTHachl U (YparMeHTHI

- ocobennoctu GraphQL mno cpaBuenuto ¢ REST, Bkitowas BeiOOp mosieit
KIIMEHTOM, BJIOKEHHBIC CBSI3U, OIIMOKH B TEJIe OTBETA U MHTPOCTIEKIIHIO

- npuHuunel peanuzanun GraphQL nHa Java uepe3 Netflix DGS, Bkitouas
BBIOOPKH JIaHHBIX, BJIOKEHHbIE OOpPAaOOTUYMKH, MOJIb30BATEIBCKUE CKAJSAPBl U
00paboTKy OIMMOOK

- YTpO3bl U30BITOUHOM MTyOUHBI U cioxHOCTH GraphQL-3ampocoB 1 criocoOsbl
OTPaHUYCHHUS BBIYUCIUTENBHON HArPy3KU

- TPUHIUIBI COOBITUHHOIO B3amMojcicTBHs depe3 RabbitMQ, Bkmrouas
O0OMEHHHKH, OYepeIH, KIIIOUU MaAPIIPYyTU3AUA U 00pabOTIYNKOB COOOIIICHUM

- Ha3HA4YCHUE KOHTpPAKTa COOBITHI, 000JOUKU COOBITHS, UAEHTU(]UKATOpa
COOBITHUSI, METAJAHHBIX U UJIEMIIOTEHTHON 00pabOTKH COOOIICHU I

- TPUHIUIIEI O0pa0OTKU OIIMOOYHBIX COOOIIECHUM, BKJIIOYAs oOuepe/lb
HEJIOCTaBJICHHBIX COOOIIEHU U MIOBTOPHBIE OMBITKH JOCTABKU

- ocHoBbl Protocol Buffers u gRPC, Bkimtouas ommcanuwe cooOmieHui,
OTHCaHUE CITyk0, TeHEPaINIO KO/Ia, CEPBEPHYIO U KIUEHTCKYIO YaCTH

- crieHapun couetanus coOwbiTrsi RabbitMQ u cuaxponHoro BeizoBa gRPC
npu oOoraIieHuy JaHHBIX 0€3 HapyIIeHUs OCHOBHOTO MpoIiecca

- npuHuunbl WebSocket, Bkitouas ycTaHOBIEHHUE TTOCTOSTHHOTO COSTMHEH U,
OTIPABKY YBEJIOMJICHUI OT CEpBEpa U YNPaBJICHUE MOJIH30BATEIbCKUMH CECCUSIMU



- CrmocoObl CKBO3HOHM MPOBEPKH pACHPEACICHHON IUIaTGOPMbI, BKIIOYAs
MPOBEPKY KOHTPAKTOB, COOBITHH, YJAJCHHBIX BBI30BOB, YBEJAOMIICHHHA W
00paboOTKHM OTKAa30B

- TpeOOBaHMS K TEXHHYCCKOW JOKYMEHTAIMHM apXUTEKTYphl ITU(POBOKH
wiaThopMbl, BKIIFOYAs KOHTPAKThI, CXEMYy B3aMMOJCHCTBHS, OIPaHUYCHUS U
pe3yJIbTaThl IPOBEPKH

Ymern:

- YMETh NPOEKTUPOBATh I'PAHUIBI CEPBUCOB MPU MOMOIIM APXUTEKTYpPHOU
CXEMBI U OITMCAHUSI OTBETCTBEHHOCTH KOMIIOHEHTOB B YCIIOBUSIX MHOTOCEPBUCHOM
1 poBoi TIaTHOPMBI

- ymeTh mpoektupoBath KOHTpakT REST mpu momomm Spring MVC
anHotauuii, DTO u OpenAPI B ycioBusiX pa3ielieHUs] KOHTPAKTa U peaau3aluy Ha
ypoBHE Maven-MoayJiein

- YMETh PEaM30BbIBATh BAIMJAIMIO 3apocoB mpu momoinu Jakarta Bean
Validation 1 MoJb30BaTENHCKUX BAIMATOPOB B YCIOBUSIX MTPOBEPKHU MPEIMETHBIX
OTPAaHUYECHUI

- yMeTb opopmiATh 00paboTKy ommuoOok npu nomomu RFC 7807 wu
ControllerAdvice B yclioBusiX eAMHOOOPA3HOTO OTBETA MPH OIMMOKAX KIUEHTa U
cepsepa

- ymetrh peannszoBbeiBaTh REST-untepdeiic nmpu momommu Spring Boot,
HATEOAS u naruHanuu B yCIOBUSIX HaBUTAIMU 10 CBSI3aHHBIM pecypcam

- ymeTh peanmn3oBbiBaTh cemMaHTUKy POST, PUT u PATCH npu nomoum
pPa3HbIX MOJIEJEH 3ampoca B YCIOBUSX CO3/IaHMS, MOJTHOW 3aMEHbl U YaCTUYHOTO
M3MEHEHUS pecypca

- ymeTb npoektupoBaTh cxeMy GraphQL npu momomm SDL B ycioBusix
MIPE/ICTABICHUS] TUIIOB, CBSI3€1, BXOJIHBIX CTPYKTYP, 3alPOCOB U MyTallUi

- ymeTh peanu3oBbiBaTh GraphQL-o0pabotunku mpu nomortnu Netflix DGS B
YCJIOBUSIX TIOJIYYSHHS CBS3aHHBIX JAHHBIX M MPEeoOpa3oBaHUs MoIeei

- yMeTb OrpaHu4yuBaTh CI0KHOCTh GraphQL-3ampocoB mnpu momMornm
MHCTPYMEHTOB KOHTPOJISI TTyOMHBI U CII0)KHOCTHU B YCIIOBHUSIX 3aLLUTHI CEPBUCA OT
U30BITOYHOUN HArpy3KU

- YMEThb MPOEKTUPOBATh COOBITUMHBIN KOHTpakT Mpu nomoiu sealed
interface, 000J0YKM COOBITHUS U KJIIOUEH MapHIpyTU3allUd B  YCIOBHUSX
ACHHXPOHHOW Nepeayv U3MEHEHUM

- YMETh Peajn30BbIBATH MYyOJUKALKIO U 00pabOTKY COOBITUN MPH MOMOILU
RabbitMQ u RabbitTemplate B ycioBusX uaeMrnoTeHTHON 00pabOTKH U ouepeau
HEJIOCTABJIEHHBIX COOOIIIEHUN

- ymeTh npoektupoBaTh KOHTpakT gRPC mpu momomu Protocol Buffers B
YCIIOBUSIX OMHUCAHUS COOOIIEHUI U yIaIEHHBIX METO/I0B aHAJTUTUYECKOTO CEpBHCa



- yMeThb peanu3oBbiBaTh cepBep U kiauMeHT gRPC mnpu nomoniu
CT€HEPUPOBAHHOTO Java-KoJia B YCIOBUAX CUHXPOHHOIO 00OTaIleHus JaHHBIX 10
COOBITHIO

- YMETh PeasIn30BBIBaTh yBeAoMIIeHUS uepe3 WebSocket mpu momomu Spring
WebSocket B ycioBusx oTnpaBku cOOBITUH TOIKIIOUEHHBIM TOJI30BATEISIM

- YyMeTb MPOBEPSITh CKBO3HOE B3aMMOJCHCTBHUE CEPBUCOB MPHU TMOMOIIH
KYpPHAJIOB, TECTOBBIX 3alpOCOB M CIICHAPUEB OTKa3a B YCJOBHUSIX HECKOJbKUX
TPaHCIIOPTOB B3aMMOJICUCTBUS

- yMeThb TOTOBUTh TEXHUYECKYI0 JOKYMEHTAIMIO TIPH  ITOMOIIH
APXUTEKTYPHOU CXEMBI, ONUCAHUS KOHTPAKTOB, TAOIHIIBI COOBITHI U PE3yJIHTATOB
MIPOBEPKH B YCIOBUAX NIEPEIaul PEIICHUS Ha COMPOBOXKICHHE

Baagern:

- HaBBIKOM MPOECKTUPOBAHUS APXUTEKTYPhl MHOTOCEPBUCHOU IUGPOBOIA
m1aT(OPMbI

- HaBbIKOM pa3paboTku kKoHTpakToB REST, GraphQL, RabbitMQ, gRPC u
WebSocket

- HaBblkoOM peasm3aunn REST-cepBuca ¢ HATEOAS, Baimpmanuen u
00paboTKOM OIIMOOK

- HaBbIKOM peanuzanuu GraphQL-cepsuca Ha Netflix DGS ¢ orpanndenuem
[JIyOMHBI U CJIOKHOCTH 3aIIPOCOB

- HaBBIKOM OpraHu3aiuu coObITUHHOTO oOMeHa uepe3 RabbitMQ ¢
UJEMIIOTEHTHOU 00pabOTKOM COOOIICHU

- HaBbIKOM pa3paboTku gRPC-cepBepa n gRPC-knunenTa na ocnose Protocol
Buffers

- HaBBIKOM peanu3anuu yBenomieHuil uepe3 WebSocket u nposepku
CKBO3HOTO CIICHApHS B3aUMOACHCTBHS

- HaBBIKOM TMIOJTOTOBKM TEXHUYECKON JIOKYMEHTAIlMd IO apXUTEKType
1 poBoit MIaTHOPMBI

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMUYeCKUX yaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paboThI
oOyyarolmuxcs € MeJarorn4eckuMu  paboTHHUKamMu H  (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K pean3anun 00pa3oBaTebHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUH:



KomnaecTBo gacon

Tun y4eOHBIX 3aHATHIA
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeieHIH YUeOHBIX 3aHATHH (BCETO): 64 64
B tom uucne:

3aHATHS JIEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIIA 32 32

3.3. O6peM auCHUIUIMHBL (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarommMXcs ¢
He1arornyecKuMu padoOTHUKAMU U (WJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pealn3alnuu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCJIOBUSIX, NpPU MPOBEACHUU
MPOMEKYTOUHOM aTTecTalu coctapisieT 80 akareMuueckux yaca (oB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHUH, 00bEeM NUCIHUIUIMHBI (MOJYJIs1) MOXKET ObITh peaau30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHOU padOThl 00yUaIoOIUXCs, a TAKKe B (hopme
KOHTAaKTHOM pabOThl 00YyYalOIIUXCsl C MEAAroruHuecCKuMu paOOTHUKaMU U (WIIH)
JUIAMH, TPUBJIEKAEMbIMH K pealiu3allii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAECHUH IPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTIUIUHBI (MOIYJIA).

4.1. 3aHATHA NTEKIIMOHHOTO THUIIA.

TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE

1 |ApxutekTypa nuppoBbIX IaTGOPM U CEPBUCOB

PaCCManI/IBaeMBIe BOIPOCHI:

- IIOHATHE ].IPI(I)pOBOﬁ HJ'IaT(I)OpMBI 1 €€ OTIIMYUC OT OTACIIbHOTO IPOIrpaMMHOI'0 CEPpBUCA;

- 'paHUlblI CEPBUCOB, OTBETCTBECHHOCTH KOMIIOHCHTOB Y KOHTPAKTBI BSaHMOHeﬁCTBHH;

- TpeOOBaHMUS K COIPOBOXKAAEMOCTH, PACHIMPSAEMOCTH U YCTOHYUBOCTHU IIAT(GPOPMEHHOTO PEIICHUS.
2 |CnocoObl MEXCEepBUCHOTO B3aMMOAECHCTBUS

PaccmarpuBaembie BOIPOCHL:

- CHHXPOHHOE B3aUMOJICHCTBHUE [0 MOJIEJIH 3apoc-OTBET;

- aCHHXPOHHBIN 0OMEH COOBITHAMU 1 00pabOTKa U3MEHEHUH COCTOSHHS,

- IIOCTOSTHHOE COCTUHCHUE JUTS YBEIOMIICHHS TIOJIh30BATEIIS O COOBITUSIX CepBHUCA.
3 |KonrtpakTtHoe npoektupoBanne REST-unTepdeiicon
PaccmarpuBaemble BOIPOCHL:

- KOHTPAKT KaK eIWHBII HCTOYHHK MPAaBIJI B3aUMOACHUCTBHUS KINEHTA U CepPBepa;

- pecypcsl, metoisl HTTP, konbl oTBeTa 1 Banuanus BXOHBIX TaHHBIX;

- paszeneHre KOHTPAKTa M peau3alii B MOAYJIbHOM CTPYKType Java-puiioxKeHusI.

4 |Monenu narasix REST-untepdeiica u npaBuna oOHOBIEHUS PECYPCOB
PaccmarpuBaembie BONpPOCHL:

- 00BEKTHI 3aIPOCca U OTBETA IIPU CO3JJAHUH, ITOJTHOW 3aMEHE U YaCTHIHOM M3MEHEHHH Pecypca;




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- HECU3MECHACMBIC CTPYKTYPBI JaHHBIX U MPEACTABICHUA OTBETA C rUNIEPMEANA-CCBUIKaMM,
- IMOJIL30BATECJIbCKaA BaJInaalus MPEAMETHBIX OFpaHI/I‘IeHI/II‘/II.

O6pabotka omubok u onucanne REST-konTpakTa
PaccmarpuBaembie BOIIPOCHL:

- eauHbli hopmar ommodok no RFC 7807;

- IEHTpaIN30BaHHAs 00paboTKa uckioYeHni B Spring MVC;

- omricaHUe KOHTpaKTa H IpaBui 6e3omacHocTr cpeactsamu OpenAPI.

I'unepmenna u HaBuranus no pecypcam REST-cepBuca
PaccmarprBaeMbie BOTIPOCHI:

- nazHauenue HATEOAS B passutun REST-unTepdetica;

- IPeCTaBIICHNE CYLTHOCTH, HA0Opa CYIIHOCTEH U CTPpaHUII C THIIepMeUa-CChUIKAMH;
- (hopMHpOBaHKE CCHUIOK Ha CBS3aHHBIE OIIEpAlMU U HABUTALMIO 110 CTPAHHLIAM.

CiryxeOHBIN CJI0M U corylacoBaHHOCTH onepanuii REST-cepsuca
PaCCManPIBaeMBIe BOIPOCHI:

- pa3aciieHUuEe KOHTPOJJIICPOB, CJ'Iy)KC6HOFO CJIOA U XpaHWJIUIIA JAHHBIX

- 06pa60T1<a TOJTHOH 3aMCHBbI, HaCTUYHOT'O U3BMCHCHUS U KACKA/THOT'O yAaJICHUSA,
- IPEAOTBPAICHUC NUKINICCKUX 3aBUCUMOCTEH MCKAY KOMIIOHCHTAaMH.

GraphQL kak s3bIK 3aIIpOCOB K CBS3aHHBIM JJAHHBIM
PaccmaTrpuBaeMble BOIIPOCHI:

- npuunHbl npuMenenns GraphQL rmpu cloXKHBIX CBA3SX MEXKTy AaHHBIMU;
- cxema SDL, 00bEKTHBIC THIIBI, BXOIHBIC TUIIBI, 3aPOCHI U MyTAaIlUH;

- IepeMEeHHEbIe, ajnachl, HParMeHTHl U BIOKEHHbIE MOJIS 3a1poca.

Peammzanus GraphQL-cepsuca Ha Java

PaccmarpuBaeMbIe BOIIPOCHL:

- kommoHeHTHI Netflix DGS mis 06paboTku 3ampocoB 1 My TaIlHii;

- IOJTyYEeHHE POAUTEIBCKOTO 00BEKTa BO BIIOXKEHHOM 00paboTIHKe;

- npeobpazoBanue GraphQL-moneneii 8 monenu REST-cios u o6paTHo.

10

bezonacHocts u yctoitunBocts GraphQL-unTtepdeiica

PaccmarpuBaembie BOIPOCHL:

- 00paboTka ommbok GraphQL u knaccudukaiys NpUurH 0TKa3a;
- IOJIb30BATCJILCKUEC CKAJISAPHBIC THUIIBI JaThl U BPEMCHU;

- O'PaHUYCHHC FJ'Iy6I/IHLI M BBEIYUCIUTEIILHOM CIIOKHOCTH 3ampoca.

11

CoObITuiiHas apxUTeKTypa Ha ocHoBe RabbitMQ

PaccmaTpuBaemble BOIIPOCHI:

- 0OMEHHUKH, OYepe/Iy, KIIOYH MapIIPyTU3ALUH 1 IOJIHUCUUKH COOBITHII;

- KOHTPAKT COOBITHSA, METaJaHHBIE, IT0JIE3HAs Harpy3Ka M UIACHTU(HHUKATOP COOBITHS;
- MyOIuKanus COOBITHA TIOCIEe YCIICIHOTO U3MEHEHHUS COCTOSHUS JaHHBIX.

12

Hanexxnocts 06paboTKH COOBITHIA

PaccMaTprBaeMble BOTIPOCHI:

- HIEMIIOTEHTHOCTh 00pabOTYMKA U 3allliTa OT IIOBTOPHOW 00pabOTKH COOBITHS,
- ouepe/ib HeJOCTABICHHBIX COOOIIEHHIA M aHATIM3 OIIMOOYHBIX COOBITHI;

- MOBTOPHBIE TOTBITKY JIOCTABKY C YBETHYCHUEM UHTEPBAJIA OXKUIAHHS.

13

VY nanennsie Bo130BbI uepe3 gRPC u Protocol Buffers

PaccmarpuBaembie BOIPOCHL:

- onucanue coobmienwmii u ciryx06 B Protocol Buffers;

- TeHepanus Java-kojaa 11 CepBEPHOI U KiMeHTCKoM yacTteit gRPC;

- CHHXpOHHBIﬁ y]laHeHHBIﬁ BBI30B KaK CHOCO6 l'lOJ'ly‘-IeHI/IH AHAJIMTUYCCKUX OTAHHBIX.

14

Coueranue cobpiTuiinoro oomena u gRPC-Bbi30Ba
PaCCManHBaCMLIC BOIPOCHI:
- 3allyCK YJAaJICHHOT'O BbI3OBa 110 (baKTy NOJIyuCHUA CO6I>ITI/I$I;




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- oboramieHre coObITHS pe3yNbTaTaMH aHATUTHIECKOTO CEPBHCA;
- COXpaHEHHE OCHOBHOTI'O Mpoliecca MpU 0TKa3e BCIIOMOTraTeIbHOTO CEPBUCA.

15

YBenomnenus yepes WebSocket

PaccmarpuBaembie BOIIPOCHL:

- mocrosiHHOe coequaenne WebSocket u otnmmune ot oosranoro HTTP-3ampoca;

- perHCcTpanys MoJIb30BaATEIbCKUX COSANHEHUH U TOTOKOOE30MacHas OTIPaBKa COOOIICHUIT;
- mepegada coObITHH IH(POBOI MIaTHOPMBI TOJKITIOYHHBIM TI0JIE30BATEIISIM.

16

CKBO3Hasl IPOBEPKA apXUTEKTYPhI HUPPOBON TIIATPOPMBI

PaccmarprBaeMbIe BOIIPOCHL:

- mpoBepka cornacoBanHocTH REST, GraphQL, RabbitMQ, gRPC n WebSocket;

- QHAJIM3 JKYPHAJIOB, OIIHOOK, IIOBTOPHOI 00pabOTKH COOBITHI U OTKa30B 3aBUCUMOCTEIH;

- CTPYKTypa TeXHUUECKOIl JOKYMECHTAINH 110 apXUTEKType M KOHTPAKTAM B3aUMOJCHCTBHSL.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumeHnoBanue 1abopaTopHbIX padoT / KpaTKoOe cofepKaHue

Paspabotka momynsHOro KOHTpakTa REST-unTepdeiica

CryzneHT cozmaeT Maven-Moaysib KOHTpaKTa JUIsl IPEIMETHBIX pecypcoB I poBoro cepsuca. B koHTpakT
nmobasistrorest mHTepdeficel Spring MVC ¢ mapmpyTtamu, metogamu HTTP, npasunamu Banumanyuu u
MOJIETISIMU 3arpoca. [l pa3sHbIX omnepannii 0OHOBIEHHS CO3al0TCS OTACTBHBIC MOJIEIN CO3/1aHHs, TOJTHOM
3aMEHbI U YaCTUYHOTO U3MEHEHHSL.

Onucanne oteetoB u omubok REST-unrepdeiica

CryaeHt odopMisieT MOJIeIH OTBETa C HOACPIKKOM THIIepMeIua-CChlIoK. J{00aBIsieTcs Monb30BaTeNbCKast
BalMJaIMs IPeAMETHOr0 UAeHTH(GHUKaTopa 1 eauHbIi ¢popmat omrnbku o RFC 7807. B moxyne
KOHTpakTa HacTpauBaeTcs onucanne OpenAPI u cxema aBTOpHU3ALUHL

Peammzanus REST-untepdeiica no 3ajaHHOMY KOHTPaKTy

CTyZ[GHT CO34a€T MOAYJIb pealn3aliui U MOAKIIOYACT KOHTPAKT KaK 3aBUCUMOCTD. XpaHGHI/Ie JaHHBIX
BBIMTOJIHSIETCS B IIOTOKOOE30IaCHOM CTPYKTYpPEC € Ha4aJIbHBIM 3aIIOJIHCHUCM TECTOBbIMU JITAHHBIMHU.
KOH’I‘pOJ’IJ’IepBI PCAIN3YIOT Oll€paliuu Co3/1aHus, YTCHUA, U3BMCHCHUS, YIAJICHUA U ITIOHUCKA PECYPCOB.

q)OpMI/IpOBaHI/Ie TUIIEpMEIna-CChIJIOK U HOCTpaHI/ILIHOI\/'I HaBUT'allUU

CryneHTt 100aBiseT COOPIIUK MPEACTABICHUH T eAUHO00Pa3HOrO (hOPMHUPOBAHUS CChLIOK. OTBETHI
OTJIIEIBHBIX PECYPCOB M CTPaHULL 0POPMIIIOTCS ¢ ucnonb3oBanueM cpenactsB Spring HATEOAS. s
CITUCKA PECYPCOB J00ABISIETCS HABUTAIIMS 110 TIEPBOH, MPEABIAYIIEH, CleIyIONIel U oCIeHeH CTPaHHUIIE.

Peanuzanus npaBui H3MEHEHUS CBS3aHHBIX PECYPCOB

CTyzneHT peann3yer MOJHYI0 3aMeHy, YaCTHIHOE U3MEHEHNE M KaCKaJHOE yJalleHNe CBA3aHHBIX OOBEKTOB.
[Tpn HEOOXOMMOCTH MUKIINYECKask 3aBHCUMOCTD CITYKEOHBIX KOMIIOHEHTOB Pa3pbIBAETCs CPECTBAMHU
Spring. [ToBenenue onepanuii mposepsiercst yepes nocienosarensHocts HTTP-3ampocos.

Pazpabotka cxemsl GraphQL

Crynent co3naet cxemy SDL ¢ TumaMu, BXOJHBIMHU CTPYKTYpaMH, 3aIIPOCAMHU, MyTaLUSIMH U CBSI3IMHU
MCXIY O6'beKTaMI/I. 21)'[5[ JaTbl U BPDEMCHU 3a4ar0TC MOJIB30BATCIIbCKUC CKAJIAPHBIC TUTIIBI. CxeMa
IIPOBEPACTCA 3a1IpoCcaMu C apryMEHTaMH, BJIOKECHHBIMHU MOJISAMHA, IEPEMCHHBIMU, alnacaM U
(parmMeHTamH.

Peanuzamus o6padbotunkoB GraphQL

Crynent peanmsyet komnoHeHTHI Netflix DGS s 3anpocoB, MyTaluii 1 BIOXKCHHBIX CBSI3CH.
Ponurensckuit 00beKT M3BIIEKAaETCS M3 CPEbl BEINTOIHEHNUS 3anpoca. Bxoausie crpykrypsl GraphQL
peoOpa3yloTcsi B MOJIENH CYIIECTBYIONIETO CITYKEOHOTO CIIOS.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

O0paboTka ommoOOoK U orpanudeHue cinoxHoctu GraphQL-3ampocos

Cryznent no6asiser o0padoTunk nckmouenuit GraphQL ¢ knaccudukanueii ommbok. HactpanBarores
OrPAaHUYCHUS TIIYOUHBI M BEIYUCIMTENBHON CIIOXKHOCTH 3anpoca. [IpoBepsoTcs: KOPPEKTHBIE 3aIpOoCHl,
U30BITOYHO BIIOXKCHHBIC 3aIIPOCH] M OIIHOOYHBIC 00pAIeHHs K JaHHBIM.

9 |[IpoextupoBanue u myosukaius cooprTuii RabbitMQ
CTyneHT co3maeT MOIyIb KOHTPAKTa COOBITHI C 00MIeH CTPYKTYpOH COOBITHS, METaJaHHBIMA M KITFOYaMU
MapmpyTu3anuy. [locie ycrenHoro n3MeHeHUs JaHHBIX Iy OIUKYeTCsl COOBITHE B TeMaTHYSCKUil
obmenank RabbitMQ. CoObITre comepKuT HACHTH(PUKATOP, THIT ASUCTBH, BPeMs U IOJIE3HYIO HATPY3Ky.
10 |O6paboTka coOBITHIT U OUepelb HEAOCTABICHHBIX COOOIICHMIA
CTyZneHT peanusyeT OTJeNbHbIH cepBHC 00pabOTKU COOBITHH C MOANMUCKOI Ha ouepenb RabbitMQ.
OG6pabOoTYHK BBITIONHSIET MPOBEPKY HASMIIOTEHTHOCTH O WACHTH(OUKATOPY COOBITHS. [Iiisl OMOOYHBIX
COOOIICHHI HACTPAUBAIOTCS TOBTOPHBIE MOIBITKH M OYEPE/ib HEJOCTABICHHBIX COOOIICHUIA.
11 |Paspabotka konTpakta gRPC Ha ocHoBe Protocol Buffers
CTyZIeHT ONMUCHIBAaeT COOOIICHUS U yIajeHHbIC METOIbl aHAJIMTHYECKOTO cepBuca B (aiine proto. 1o
OTIMCaHMIO TeHEepHUpYeTCs Java-KoJ cepBepHOI U KIMEHTCKOH 9acTeil. B mpoekt nobasmsetcs cepep gRPC
¢ 00paboTKol BXOIHOTO 3ampoca gepe3 StreamObserver.
12 |Peammsanus gRPC-Br30oBa o codbiTuio RabbitMQ
Crynent co3naeT kiueHT gRPC, BbI3bIBaeMbIi TIOCIIE TOTy4YeHUs cOObITHs RabbitMQ. Pesynbprar
YJIQJICHHOTO BBI30BA HCIIOJB3YETCs Il (POPMHUPOBaHHsI 000TaleHHOTo coObITHs. OTKa3 aHATMTUYECKOTO
cepBuca 00padaThiBacTCs 0€3 OTMEHBI OCHOBHOT'O M3MCHCHUS TaHHBIX.
13 |Peanuzanus yBenomieHuii uepes WebSocket
Crynent HactpanBaeT Spring WebSocket n 00paboTduk TEKCTOBBIX cooOmeHni. [1oaKmroueHHbIe
THOJIL30BATENILCKUE COSIMHCHHUS XPAHSATCS B IIOTOKOOE30macHOM peectpe. CepBUC OTIIPaBIISET
YBEIOMJICHHS BCEM aKTUBHBIM COCIMHCHHUSAM IIPH IIOCTYIUICHIH COOBITHSL.
14 |Wnterpamms codbITHitHON ouepenu 1 WebSocket-yBenomieHuit
CryneHt cs3biBaeT 00padoTunk RabbitMQ ¢ ormpaBkoii yBenomiienuii uepes WebSocket. It Bxomsimx
COOBITUH BBHIMOJHSIETCS ACAYIUTKALUS 110 uaeHTudukaropy. KinueHrckas crpanuia oroopaxaer
COCTOSIHUE COEAMHEHMS U KyPHAJI IIOJyUYEHHBIX YBEIOMIICHUN.
15 |CkBo3Has mpoBepka B3aMMOAECHCTBHS CEPBHCOB
Crynenr 3amyckaet cepBuckl REST, GraphQL, RabbitMQ, gRPC u WebSocket B equnoit
HocIe0BaTeNbHOCTH. [IpoBepsieTcs MyTh OT H3MEHEHHS pecypca 0 COOBITHS, aHATHTHISCKOTO
00OoTaleHNs 1 YBEIOMIICHHUS TIOJIb30BaTelIsl. Pe3ylibTaThl (PUKCUPYIOTCS MO JKYpHAJaM CEPBHCOB U
KOHTPOJIBHBIM 3aIIPOCaM.
16 |Anamus yCTOI\/’I‘-II/IBOCTI/I H IIOArOTOBKA TEXHUUYECKOM AOKYMCHTalUU
CTyIeHT MOICIIUPYET OIUOOYHBIC COOBITHSI, HEIOCTYIMHOCTh BCIIOMOTaTEIbHOTO CEPBHCA M N30BITOYHBII
GraphQL-3ampoc. J{is kakaoro ciydast GUKCHPYIOTCS pEaKIUs CUCTEMBI, COOOIIEHHsT 00 OMMOKax u
COXPaHHOCTh OCHOBHOTO Tporiecca. TexXHuueckas JOKyMEHTAIHS BKIIFOUAET CXEMY B3aHMOICHCTRHS,
KOHTPAKTHI, COOBITHS, OTPAHUYICHHUS U PE3YIIbTAaThl IPOBEPKH.
4.3. CamocrosiTenbHas paboTa 00y4aroImmXCs.
Ne
Bun camocrosTensHO# paboThI
n/n
1 |M3y4eHue pekOMEHJOBAHHOM JIUTEPATYPHI.
2 |[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.
3 | BeimomHeHHE KypCcOBOTO MPOEKTA.
4 HOIIFOTOBKa K HpOMC)KyTO‘-IHOﬁ aTTeCTalluu.




5 | IloaroroBka K TE€KyIIeMy KOHTPOJIIO.

4.4. ITpumepHbII IEpeUYeHb TEM KYpPCOBBIX TPOEKTOB

[TpoextupoBanue nudppoBoil mIaTGopMbl YIIpaBICHUs KaTaJIOrOM yueOHOH
JUTEPATYPHI.

[TpoexTrupoBanue nuppoBoi IaTGopMbl yUeTa TPAHCIIOPTHBIX 3aBOK.

[IpoektupoBanre mudpoBON MIATHOPMBI MOHUTOPHUHTA  CEPBHCHBIX
oOpanieHnil maccaxupoB.

[IpoexkTupoBanre 1UGPOBON MIATPOPMBI YIpaBICHUS PACHUCAHUEM M
YBEJOMJICHUSMH.

[IpoexTupoBanue uppoBoi maaThopMbl OPOHUPOBAHUS PECYPCOB YUEOHOM
nabopaTopumu.

[IpoektupoBanre 1M(ppoBOl MIaTGOpMBI ydeTa 3aiBOK Ha PEMOHT
000pynOBaHUSI.

[IpoexTupoBanre MUGPOBON MIATHOPMBI YIIPaBICHUS CKIIAOM 3allacHBIX
yacTeu.

[IpoexktrpoBanue 1udpoBol MIATHOPMBI OOMEHA COOOIICHUSIMH MEXKTY
NO0JIpa3/IeICHUSIMHU.

[IpoektupoBanre  mudpoBoi  mIaThopMbl  ydeTa  MEPONPUSITHIMA
TPAHCIIOPTHOTO YHUBEPCHUTETA.

[IpoekTupoBanre 1MGPOBONM IMIATHOPMBI  YIpaBICHUS 3asBKaMH Ha
MPAKTUKY 00YyYarOIUXCsl.

[IpoektupoBanre  1udpoBoil  mIaTGopmMbl  BEAEHUS  CIPABOYHUKA
MapIIpyTOB.

[IpoektupoBanre  1udpoBo  TIATHOPMBI  AHATUTUKH  OOpaleHUMN
IIOJIb30BATEIIEH.

5. IlepeueHb wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

11\;.(_1)1 Bubnuorpadguueckoe onucaHue Mecro moctyma

1 | bananos, A. H. Iloctpoenne MukpocepBHCHOM JIaHb : 31IeKTPOHHO-OMOIHOTEUHAS
ApXUTEKTYPHI ¥ Pa3pabOTKa BHICOKOHATPYKEHHBIX cucrema. — URL:
NPUIOXKEHHH : yueOHOe mocobue a1 By308 / A. H. https://e.lanbook.com/book/394538
Bananos. — Canxr-Tlerep6ypr : Jlanb, 2024. — 244 | (Aata odpamens: 19.06.2026)
c. — ISBN 978-5-507-48747-9. — Tekcr :
JJIEKTPOHHBIN

2 | Yomnc, K. Spring B neiictBuu : pykoBojactso / K. JlaHb : 21€KTPOHHO-OMOIHOTEYHAS
Youuic ; nepesos ¢ anrmuiickoro A. H. Kucenesa. — | cucrema. — URL:




6-e m31. — Mocksa : JIMK Ilpecc, 2022. — 544 ¢. —
ISBN 978-5-93700-112-2. — TeKCT : 31eKTPOHHBIN

https://e.lanbook.com/book/314828
(mata obpamenus: 19.06.2026)

Bacrorkuna, . A. PazpaboTka cepBepHOii yactu
web-npunoxenuii Ha Java : yuebnoe mocobue / U. A.
Bacrorkuna. — HoBocubupck : HI'TY, 2021. — 83 c.
— ISBN 978-5-7782-4394-1. — TekcrT :

3JIEKTPOHHBIN

JlaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cuctema. — URL:
https://e.lanbook.com/book/216155
(mara obpamenus: 19.06.2026)

Haup, B. I[IpeameTHO-OpUEHTUPOBAHHOE
npoekTrpoBanue B Enterprise Java : pykoBoactso / B.
Haup ; nepeBon ¢ anrnuiickoro A. B. CHacTuHa. —
Mocksa : JIMK Ilpecc, 2020. — 306 c. — ISBN 978-
5-97060-872-2. — TeKcT : JIeKTPOHHBIN

JlaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cuctema. — URL:
https://e.lanbook.com/book/179503
(marta oopammenus: 19.06.2026)

Aiimen, D. A. O06nayHbIe MUKPOCEPBHUCHI B

Kubernetes : pykoBoactso / D. A. AiiMmeH ; miep. ¢
anri. B. C. SluenkoBa. — Mocksa : JIMK Ilpecc,
2025. — 276 c. — ISBN 978-5-93700-324-9. —

Tekcr : 37eKTpOHHBIN

Jlanb : 3eKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/514873
(mara ooparmenus: 19.06.2026)

Xabapos, C. I1. [loctpoenue pacnpeneneHHbIX
cucreM Ha 6a3ze WebSocket : yuebnoe nocodue / C.
I1. Xabapos, M. JI. lllunkuna. — Cankt-IlerepOypr :

Jlanb, 2020. — 216 c. — ISBN 978-5-8114-4739-8.
— TexcT : 3neKTpOHHBIM

Jlanb : 3IeKTPOHHO-OMOTMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/142358
(marta obpamenns: 19.06.2026)

CsucryHos, A. H. Iloctpoenue pacnpeeneHHbIX
cucteM Ha Java : yueOHOoe mocobue / A. H.
CuctyHoB. — 2-¢ u31. — Mocksa : UHTYUT,
2016. — 317 c. — TekcT : 2MEKTPOHHBIH

Jlanb : 3IeKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/100371
(mara obparenus: 19.06.2026)

3amotaiiosa, [[. A. ApXUTeKTypa NpeAnpusTui u
MH(POPMALIMOHHBIX CHCTEM : yuebHoe rmocoodue / /1. A.
3amotaitiosa, E. B. Ilonosa. — Kpacronap :
Kyol'AY, 2021. — 172 c. — ISBN 978-5-907474-07-
9. — TeKcT : AMEeKTPOHHBIN

JlaHb : 31€eKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/254270
(mara obparienus: 19.06.2026)

6. IlepeueHb COBPEMEHHBIX

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

OBC Jlans — https://e.lanbook.com/.

po¢heCCUOHAIIBHBIX

0a3 JaHHBIX U

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIL30BATHCS MPH

Oo0pa3zoBatenbHas miardopma FOpaiit — https://urait.ru/.
Enuneiit peectp poccuiickux mnporpamm i OBM u 06a3 JaHHBIX —

https://reestr.digital.gov.ru/reestr/.

[Ipodeccronanbuble cTaHAAPTHI U KBaTU(UKAIIMK, CIPABOYHAs HH(POPMALIHS

Koncynpsrantlntoc
https://www.consultant.ru/document/cons_doc LAW _157436/.



TpancnoptHas crtparerusi Poccuiickoir @enepamun go 2030 roma ¢
nporHozom  Ha  nepuox g0 2035  roma, Koncynprantllmoc — —
https://www.consultant.ru/document/cons_doc_LAW_402052/.

JoxyMeHTanus Java SE —
https://docs.oracle.com/en/java/javase/21/docs/api/index.html.

JlokymenTamust ~ Spring  Framework —  https://docs.spring.io/spring-
framework/reference/.

HNokymenrtaiust  Spring  HATEOAS - https://docs.spring.io/spring-

hateoas/docs/current/reference/ntml/.
Crermudukanus GraphQL — https://spec.graphgl.org/.
HoxymenTarus Netflix DGS — https://netflix.github.io/dgs/.
JHokymenTaius RabbitMQ — https://www.rabbitmg.com/docs.
Hoxkymenrarus gRPC — https://grpc.io/docs/.
JHokymenrarus Protocol Buffers — https://protobuf.dev/.
RFC 6455 WebSocket — https://www.rfc-editor.org/rfc/rfc6455.
RFC 7807 Problem Details — https://www.rfc-editor.org/rfc/rfc7807.

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOOXOUMOTrO ISl OCBOCHUS JUCIUILIUHBI (MOJTYJISA).

Omnepanuonnsie cuctembl — Astra Linux, ALT Linux, PEJl OC, Debian
GNUY/Linux.

[Tnardopma paszpadotku — OpenJDK 21+, Maven, IntelliJ IDEA Community
Edition.

Cepsepnbie Texnosioruu — Spring Boot, Spring HATEOAS, Netflix DGS,
Spring WebSocket.

Oomen nanHbiMu — RabbitMQ, gRPC, Protocol Buffers.

[TpoBepka u compoBoxkaenue — Git, curl, Swagger Ul.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIO).

VY4eOHble ayIUTOpUM IJIsl TPOBENEHUs YUYEOHBIX 3aHATUH, OCHAILlEHHBIC
KOMITBIOTEPHOM TEXHUKOW 1 HA0OpaMH IEMOHCTPALIMOHHOTO 000PY/I0BaHUS.

Jnst 1aGopaTOpHBIX 3aHIATHH — HAJIWYUE MEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opmMa MPOMEKyTOUHOMN aTTECTAINH:

KypcoBoii mpoekT B 7 cemecTpe.



DK3aMeH B 7 cemecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEepUAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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