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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma guctuminHbl (Momynsi) «CHUCTEMHBIM aHAIM3» COCTABICHA B
COOTBETCTBUHU C (eaepaibHbIM TOCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduis [IpoaykroBas aHaIMTHKA, YTBEPKIECHHBIHN puKa3oM MUHHCTEPCTBA HAYKU U BBICILIETO
obpa3zoBanus Poccuiickoit ®enepannu Ne 810 ot 23.08.2017 roxa.

Wzyuenune mucuumivabl (Moayns) «CHCTEMHBIM aHaliu3» IO3BOJSET (OPMUPOBATH
[IEJIOCTHOE TMOHMMAaHHE MPOrPAMMHON CHCTEMBI KaK 4YacTH OusHec-mpouecca, 3(p(EeKTUBHO
NEPEeBOUTH HeolpeneaEHHbIe MTOTPEOHOCTH 3aKa3uuMKa B YETKHE TEXHHUYECKHe TpeOOBaHUS U
ApXUTEKTYypHBIC pelIeHHs], oOecreunBas HaA&KHOCTh, MacIITAOMPYeMOCTh M COTJIACOBAHHOCTh
pa3paboTKu Ha Bcex ATamnax ku3HeHHoro mukia [10.

MecTo JTUCUMILIIMHBI (MOIYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hacrosmas nucrumnnuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
Maructparypsl mo HampasieHuto 02.04.01 Marematuka W KOMIIbIOTEPHBIE HAYKH, MPOQUIH
[TpomykTOBast aHATMTHKA ¥ BXOJIUT B BApUATHUBHYIO 4acTh bioka 1, popmMupyeMyro yuacTHUKaMu
00pa3oBaTeNbHbIX OTHOIICHUN KaK TUCIUIUIMHA 10 BEIOODY.

JucnummHa (MOIysb) JOCTYITHA K M3YYEHHUIO Ha 2 Kypce B 3 win 4 cemecTpe Ha BBIOOD.

Heap n3yyeHus: AUCHUIUIMHBI (MOAYJIA): (OPMUPOBAHUE Y CTYAEHTOB KOMIIETEHIUI B
00J1aCTH CHCTEMHOI'O MBILUIEHUS, aHalIM3a M IMPOEKTUPOBAHHUS MPOTrPaMMHBIX CHCTEM: OT
BBISIBJICHHSI OM3HEC-TPeOOBAHUH 10 CO3MAHUsS APXUTEKTYPHBIX PEIICHHH, JOKYMEHTUPOBAHUS U
yIPpaBIEHUS U3MEHEHUSMH Ha BCEX 3Tarax ku3HeHHoro nukia [10.

3agauu n3yyeHus: JMCUUIIHHBI (MOAYJIfA):

— OCBOWTH  IPHUHIMIBI CHCTEMHOIO  IIOJXO0Ja, AKCUOMATHKy aHalIu3a H
Kj1accupukanuo TpeboBaHUM i1 3(PPEKTUBHOTO MOJAEIMPOBAHUSA CIIOKHBIX
CUCTEM;

— HAY4YMUTbCA BBISIBIATH, (OPMYyIUpOBaTh M TpaccupoBarh TpeboBanus k I10O,
YUUTBIBasi MHTEPECHl PA3IUYHBIX CTEHKXOJAEPOB M OrPAaHUYEHMS] MPEAMETHOMN
o0acTu;

— OBJIZIETh COBpeMEHHbIMU HoTauusMu mozenuposanus (UML, BPMN, ERD) u
METOJJaMH MPOEKTUpOBaHus 06a3 1aHHbIX U API-KOHTpaKTOB;

— HAY4MUTbCS MPOEKTUPOBATh MacIITaOUpyeMble U OTKAa30yCTONYMBBIE APXUTEKTYPHI,
BKJIIOUYAsl CHHXPOHHOE M aCHHXPOHHOE B3aMMOJIEIICTBHE CEPBHUCOB;

— Ppa3BUTh HAaBBIKM APIyMEHTHUPOBAaHHOW KOMMYHHUKAllMM, JOKYMEHTHPOBaHUS
peLIeHNH U yIpaBlIeHNs U3MEHEHUSIMU B KOMaHAHOM pa3paboTKe.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOIIUIICS 10JIKEH::

3Hamy:

— IPUHLUIBI  CUCTEMHOIO  aHalu3a, AaKCHOMAaTUKy CHCTEMHOr0  IOJAXO0Ja,
KJaccuukanumu TpedoBaHuil (mo Burepcy) u apXuTeKTypHbIE CTHIIH,

— poJb TpedoBanmii k [1O Ha kax10M 3Tane, MeTo bl cOopa, PUKCALUU U TPACCUPOBKU
TpeOoBaHUil OT OU3HEC-1IeIeH 10 TECTOBBIX CLIEHAPHEB,;

— notanuu moaenuposanus (UML, BPMN, ERD), konnenuuu C4 model, mpoTokoss
unrerpauuu (REST, gRPC, ouepenn) n npunnunst API-First;

— crangaptel fokymeHTupoBanus (RFC, ADR, OpenAPI).

ymemo:

— OrpaHMYMBaThb KOHTEKCT 3aJauyd, MPOBOJUTH HHTEPBBIO CO CTEHKXOJIEpaMH,
BBISIBJIATH U (POPMYNHpPOBATh KaUECTBEHHbIE TPEOOBAHNS;

— crpouth Mojenu u auarpamMmbl B HoTauusx UML/BPMN/ERD, npoexTtupoBaTh
cxempl bBJ[ ¢ y4€roM HOpManM3anMud M 3aKOHOJATEIbHBIX OrPaHUYCHMUM,
NoKymMeHTUpoBaTh API-KOHTpaKTHI,
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IIPOEKTUPOBATh CHUHXPOHHOE M AaCHHXPOHHOE B3aWMOJAEWUCTBHE CEPBHUCOB,
YYUTBIBATh TpeOOBaHUS MacIITAOMPYEMOCTH U OTKAa30yCTOWYHBOCTH.

eénaoemsp:

HABbIKAMU CHUCTEMHOT'O MBILIUICHUS: BUICTh B3aMMOCBSA3M MEXIy OU3HECOM,
APXUTEKTYPOM, TAHHBIMH U MPOIIECCAMU, POTHO3UPOBATH IMOCIICICTBUS H3MCHEHHIA
TpeboBaHuil Ha pa3HbIX dTanax JKII;

METOJaMH  JICKOMIIO3MIIMM CIIOKHBIX 3afad, MPHOPUTH3AIMK TpeOOBaHU U
yIpaBlIeHUS M3MEHEHUSIMU B TIpoliecce pa3paboTku 0e3 TOoTepH IEeTOCTHOCTH
CUCTEMBI,

UHCTPYMEHTAMH  MOJCJIIMPOBAaHMS M TPOEKTUPOBAHUA  [UISI  CO3/aHHUA
npodeccHoHANBHBIX apTe(haKTOB, TOTOBBIX K HCIIOJIH30BAHHIO B TIPOCKTE;
HAaBBIKAMU  apTYMEHTAIlMd  TEXHUYECKHX  PEUICHUH TIepea  pa3indyHbIMH
crefikxonaepamu (OusHec, pa3pabortka, Mb) m amanrtanuy KOMMYHUKAIIMH TI0J
YPOBEHB ayTUTOPUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThl 00YYarOMIMXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus

Conep:xaHue KOMIETEeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AMCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOEH
IEeSITEILHOCTH, a TAKKE
MIPHUHIUIGI YTIPABICHHS
BPEMEHEM M IISJICIIOIAraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabaThiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJy4YE€HHOU
CaMOOIIEHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HaIpaBJICHHBIX Ha Pa3BUTHE
TaHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIHTh,
GopMyITHpOBaTh U peIiaTh
aKTyaJibHbIC ¥ 3HAYUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHUKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJEIINPOBAHUE U TEOPHIO
ONITHMU3ALINY, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBarTh U
($hopMynupoBaTh
MaTeMaTHYeCKue 3a4a4H,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOZBI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
WHTEPIIPETHPOBATH U
MPECTaBIISTh PE3yJIbTaThl B
MIOHSITHOM M JOCTYITHOH hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboTHI HAT MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHKH, BKIIOYasl yJ4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIH PEIlICHBI aKTyaTbHBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
(hOpMBI 1 3aKOHOMEPHOCTH B
JTAHHBIX MPOTYKTOBOM
AHAIUTUKA

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
MIPOJYKTOBOM aHAIIMTUKH, &
TaKXe KIIFOUEBLIE
3aKOHOMEPHOCTH U MOJEJIH,
KOTOpBIC TIOMOTAIOT B aHAJIU3C U
HHTEPIPETALNN JaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CHCTEMaTU4YeCKUH aHaIIN3
MPOAYKTOBOM aHATUTHKH,
BBISIBIIATH U (POPMYJINPOBATh
00111I1Ie 3aKOHOMEPHOCTH |
TCHACHIIUHU, a TAKIKEC IPUMCHATH
METOBI UCCIICAOBAHMS AJIS
[IOJTy4CHUS HOBBIX 3HAHUH U
ITIOHUMAaHHUA

[K-1.3.

HmeeT npakTUUECKUM OTBIT
paboTHI B 00J1aCTH TIPOTYKTOBOM
aHAJIMTHKH, BKJIIOYAsl y4acTue B
HAYYHBIX MPOEKTAX,
HCCIICAOBAHUAX WIN
MPAKTUYECKUX 3aaHUSX, [1€
OBUIN BBISIBJICHBI U OTIHCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

IK-3.

CriocoOeH pemarp 3a1a4u
poheCCHOHATBHOMN
JIeSITeTIbHOCTH B 00J1aCTH
MPOYKTOBOW aHAJIMTHKH,
(hopMyJTUPOBAThH PE3YJILTATHI
aHaJIn3a U BBIABJIIATH
MOCJECTBUS TOTYYSHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX pEIICHUH U
ONTUMH3AIUH TPOAYKTOB

[K-3.1.

3HaeT METOIbl U UHCTPYMEHTHI
MPOJAYKTOBOM aHATUTHUKHU

[K-3.2.

YMeeT npuMeHsTh
AHATUTUYECKUE HHCTPYMEHTBI U
IPOrpaMMHOE 00ECIIeUeHUE ISt
00paboOTKH U BU3yaTH3alluH
JIaHHBIX, & TAKXKE
(hopMyTHpOBaTH BEIBOJIBI HA
OCHOBE IIPOBE/ICHHOTO AaHAIN3a

[K-3.3.

Wmeer onbiT paboOThI HaZ
peanbHBIMH IPOSKTaMH B
00J1acTH MPOTYKTOBOM
AQHAJIMTHKH, BKITFOYAs aHAJIN3
MIOJIb30BATEIILCKOTO MTOBEACHHS
" OIITUMU3ALUIO ITPOAYKTOB Ha
OCHOBC ITOJIYYCHHbBIX JAaHHBIX

[1K-6.

CriocobeH pa3padaTsiBaTh
nporpaMMHoe oOecrieueHne s
peUICHUA IMPUKIIAJHBIX 3a1a4 B
chepe TPOYKTOBOM aHATTUTHKH

[1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
MIPOTpaMMHUPOBAHHS, METOIbI
pa3paboTKy IPOTPaMMHOTO
o0OecrieueHus, a TaKkxKe
MPUHLMIIEL TPOEKTUPOBAHHS U
ApXUTEKTYPBI IPOrPAMMHBIX
CUCTEM, IPUMCHACMBIX B
MPOAYKTOBOW aHAJIUTUKE

[1K-6.2.

Vmeer AHAJIM3UPOBATH
NPpUKIIaJHBIC 3a/la4u,
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paSpa6aTLIBaTI> AJITOPUTMBI U
p€aIn30BbIBATh UX B BUAC
nporpaMMHOI0 O6€CHC‘1€HI/I$I,
HCNOJIb3Yysd COBPEMCHHBIC
HWHCTPYMCHTBI U TCXHOJIOTHUH, a
TaKXXE ITPOBOJUTH TCCTUPOBAHUE
1 OTJIaJKy CO3JaHHBIX peHIeHI/Ifl

[1K-6.3.

HMmeeT npakTUUECKUNA OIBIT
pa3pabOTKH IPOTPaMMHOTO
obecrieueHus B paMKax
peanIbHBIX TPOEKTOB, BKIIIOUAS
ydacTHe B KOMaHZaX, rae ObITH
YCIIETITHO PEeaTn30BaHbI
peuIeHus A1 KOHKPETHBIX
NPUKIATHBIX 337249
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
/i HaumeHnoBanue Qunas dopua TKY
pa3aena IMCHUIIINHBI Ayruropnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 YupasineHue 7 7 27 Jomarmaue
TpeOOBaHUSIMHU 3aJlaHusl
2 UML u BPMN- 7 7 27 Jomaraue
JarpamMmbl 3aJIaHus
3 [IpoextupoBanue API 6 6 26 Jomarmaue
3aJaHus
4 [IpoexkTupoBanue 5 5 24 Jomamraue
JTAHHBIX U MHTEpdEiicoB 3aJIaHus
5 [IpoextupoBanue u 5 5 24 Jomamrane
JIOKYMCHTHPOBaHHE 3aJIaHus
APXUTEKTYPHI
3auem c ouenkoi 2
Hmozo: 30 30 2 128
O6vem oucyuniunst (Mo0y/s) 190
(¢ ak. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJI5)
Neni/m HaumenoBanue paszieJa Conep:xanue JTUCHUIUIUHBI (MOYJIs1) IO TeMaM
JAMCUHMILJIMHBI (MO1YJIs1)
1 Ynpasnenue TpeOOBaHUSIMU Ponb cuctemuoro ananusa B pazpadotke 110. Buapl TpeboBanmii u

apregaxThl.

BrisiBnenue u gpopmanuzanys TpeOOBaHHMA.

KagecTBo U TpaccupoBka TpeOOBaHHIA.

HccnenoBanue npenmetHoit oonactu. Event Storming.

2 UML u BPMN-nuarpaMmmsl UML. Bunet nuarpamm. CTpyKTypHBIE AuarpaMMsl. JluarpamMmbl
KjaccoB. JlnarpaMMel 0OBEKTOB.
IloBeneHueckue quarpamMmsl. /luarpaMmel 1€ATEIBHOCTH.
JuarpaMmbl peLEICHTOB.
BPMN-muarpammel.

3 [IpoextupoBanue API IIpoextupoBanue API. ®opmatel nanasix. REST-apxurtekrypa.
Buer unterpanuii. SOAP. gRPC. WebSocket. GraphQL.
AcCHWHXpOHHBIE HHTErpanuu. bpokepsl cOOOIIEHHIH.

4 IIpoekTpoBaHNEe NaHHBIX U [IpoextupoBanue ganHbix. PasnoBunnoctu b/l ER-nuarpammei.

uHTepdericon [TpoextupoBanue unrepderico. Ceszp Ul ¢ TpeboBaHHAMU.
5 IIpoextupoBanue u JoxymeHnTupoBaHue apxutekTypsl. Mozens C4.

JIOKYMEHTUPOBAHHUE apXUTEKTYPhI

ApXUTEKTYpHBbIE CTHIIN. MOHOJMTHAS U MUKPOCEPBHCHASL.
apxutektypa. SOA. DDD.
ABTOJJOKYMEHTUPOBAHHE.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:
1. Tuxomuposa, O. I'. YpaBieHrue mpoeKToM: KOMIUICKCHBIHN ITOAXO0/ 1 CHCTEMHBINA aHAJIN3
: moHorpagus / O.I'. TuxomupoBa. — Mocksa : UHOPA-M, 2024. — 300 c. — (Hayunas

mbiciip). — DOI 10.12737/673. - ISBN 978-5-16-006383-6. - Tekcr : anekrponnsii. - URL:
https://znanium.com/catalog/product/2102184.

2. JlycakaeBa, C. T. CucremMHblii aHanu3 U npuHATHE perieHui. [IpakTukym : ydeOHOE
nocobue / C. T. Jlycakaera, JI. C. I'pumuna. — Mocksa ; Bonorna : Uudpa-Umkenepus, 2025. -
104 c¢. - ISBN 978-5-9729-2412-7. - Texkcr : oanektponnbii. -  URL:
https://znanium.ru/catalog/product/2225348.

Jlonoanumensnasn numepamypa:

1. CucremHblii aHamu3 B ymnpaBieHuu : ydeOHoe mocobue / O.B. Bynwirmna, A.A.
EmenbsnoB, H.3. EmenbsnoBa, A.A. KykymkuH ; moja pex. A-pa SKOH. Hayk, mpod. A.A.
EmenssiHOBa. — 2-€ u3n., nmepepad. u gon. — Mocksa : ®OPYM : UTHOPA-M, 2021. — 450 c.

(Briciee obOpasoBaHue: bakanaspuar). — DOl
10 12737/textbook_5923d5ac7ec116.40684446. - ISBN 978-5-00091-427-4. - Tekcr
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1247147.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcUTET pacmojaraeT MaTepUualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIIEH
JIEHCTBYIOIIMM TTPOTHUBOIIOXKAPHBIM MIPaBUIaM U HOpMaM M O00ECIeYMBAIONICH MTPOBEICHUE BCEX
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCUUTUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
MCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YIYEOHBIM IJTAHOM.

[TomereHus1, KOTOpBIE MIPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIsl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUA CEMHUHApPCKOro (MPAKTUYECKOTro) THIMA, TPYIINOBBIX U
WHAWBUAYAIbHBIX KOHCYJIbTAIHA, TEKYIIETO KOHTPOJS U MPOMEKYTOYHON aTTeCTalliH, a TaKKe
MTOMEIICHUS TSI CAMOCTOSITEIHHOM paOOThI ¥ TIOMEIICHHSI JUTsl XPaHEHUSI U TPOPUITAKTUIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIEIIMATU3UPOBAHHOMN
MeOeNIbI0 U TEXHUYECKUMH CPEJCTBAMU OOYYEHUSs, CIYKAIUMH JIJISl TIPEICTABIICHUS y9eOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne aucumInHbl (MOIyIs ) 00ecieYnBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU,

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaTbKYJIATOPAMU;

— CHEeUAIM3UPOBAHHBIM 000pYI0BaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 000PYyI0OBaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIOMIUXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIONH30BaHMsI MHBAIUIAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBHIO MOJKIIOUCHUsI K ceTh «MHTepHeT» u
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https://znanium.com/catalog/product/2102184
https://znanium.ru/catalog/product/2225348
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obecrieueHHeM  JOCTyla B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccblika
(M3ganus, Kypca, A0KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. Bbasza mauseix s | T-cnenmuanucros https://habr.com
3. | basa nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelli calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa30BaTeILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHbIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3noHHoe / cB00OIHO
pacrpocTpansiemMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Snnekc.Bpayzep OTEUECTBECHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITIOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIIEH3HOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | sapyGesxnoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJeHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe
Cucremsbl ynpapieHusi 6a3aMHi JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl peepBHoro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynbranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:
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Kaspersky Endpoint Security s OTEYECTBEHHOE JULEH3UOHHOE

ousneca CrammapTHeIid RuUssian

Edition

Cpensbl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACIPOCTPAHIEMOE
ITakeThbl MPOrPpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoi nHpopManmeii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCBHI U CJIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHsIEMOe

7. Meroan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzyduenust nucuminHel (Moayisi) «CHUCTEMHBIN aHAIN3)» B paMKaxX TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUbI YUeOHOI paboThl, KaK JIEKLIMH, CEMUHAPBI,
JIOMAIlIHUE 3aJaHus, a TAK)KE Pa3JIMYHBIC BHIBI CAMOCTOSTENFHOW PabOTHI O0YYaromuXxcs Mo
3aJJaHUIO TpEroJiaBaTeisi, HalpaBJIeHHbIE HA Pa3BUTHE HABBIKOB NPO(ECCHOHATBHOMN JIEKCUKH,
3aKperyieHUe MPAaKTUYECKUX MPo(ecCnoHaNbHBIX KOMIETEHIIUN, TOOIIPEHNE NHULIUATHB.

Jlexyus — cuUCTeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKLUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuaibl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWNTH OTBETHI B PEKOMEHJOBaHHOW JuTeparype. Eciu
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT c(OpMYIMpPOBaTh BONPOC M 3a7aThb €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, TPOBOANMAs B yUeOHOM 3aBEE€HUU O]
PYKOBOJCTBOM TIpenojaBareis, TIJe CTYACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

s yenemHou moAroToBKU K CEMUHAPY PEKOMEHIYETCs 3apaHee O3HAKOMUTBLCS ¢ TEMOU
3aHATHS U OCHOBHBIMH MaTepualaMM, YTOObl MMETh BO3MOKHOCTH AKTHMBHO Y4acTBOBaTh B
oOcyxnenuu. Takke MOIE3HO MOATOTOBUTH BOIPOCHI U MJIEH JJIsi OOCYXKICHHUS, YTO MOMOXKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMHM Ba)XXKHO BHHUMATEIbHO O3HAKOMUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINIOJTHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha STalbl, YTOOBI
nu30exarb MEeperpy3kd M Jydllle YCBOWUTh MaTepuai, HCIOJIb30BaTh pa3MYHbIE HCTOYHHKHU
uHpOpMaIKK, BKIIIOYas yueOHUKH U OHJIAWH-PeCcypchl, Ui 0ojee riTy0oKoro HOHUMaHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIYOJEHHOE
U3y4eHHE OTJCNIbHBIX TEM M BOIPOCOB YUeOHOW JUCIUIUIMHBI (MOIYIIS).

DNEeKTPOHHBIA JOKYMEHT



B nporniecce camocToATenbHON pabOThI CTYJAEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH TperoiaBareis. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE N3YUCHHE YUeOHBIX MAaTepHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEI0BATEIbCKIX
3aJlaHUl U JIpyTroe.

Cucrema OLCHUBAHUSA PE3YyJAbTATOB Oﬁy‘leHHﬂ o JMCIMIIJInHEe (MO}IyJ’[]O)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumiInHe (Moay/a0) «CucTeMHBbI aHATIH3»

OueHuBaHue ypoBHS Y4YEOHBIX JOCTHKEHHHM 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi aTTecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIeTcs B Qopme
3auema ¢ OYEHKOU, TIPU STOM TIPOBOJUTCS OIICHKA KOMIIETCHIMHA, C(HOPMHUPOBAHHBIX TIO
JTUCIUIINHE.

Jnsi olleHMBAHUSA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIIPHOM IIKAJION cienyrouM 00pa3oM, €cid MHOE HE YKa3aHo B CUIIa0yce NUCHUILIMHBIL:

HecaTudannbHas IaTudannbHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLlEHKA OLlEHKA JUCIHUIJINHE (MOIYJII0)
10 OTnu4dHO CTyIeHT MOJHOCTHIO BIIAZCET 3HAHUSMU, U3JI0KEHHBIMH B
9 OTIUYHO paboueii mporpamme, U TITyOOKO OCMBICIISICT JUCIUILTHHY
8 OTIMYHO (Moaynp). OH  caMOCTOSITEIBHO U JIOTHYECKH

MOCJIEIOBATEIHHO OTBEYAET Ha BCE BOMPOCHI, aKIIEHTUDPYSI
BHMMaHHE Ha HanOoJice BAKHOM. YMEET aHaIM3UPOBATH,
CpaBHHBATb, KJIACCU(PUIIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATL MW CHUCTEMATU3UPOBATH I/I3y'-IeHHBII‘/'I
Martepuall, BbIICIAS KIIIOYEBbIE MOMEHTBI  YCTaHABIIMBAS
MPUYMHHO-CIICICTBEHHBIE CBs3M. UeTko (opMynupyer
OTBETHI, YBEPECHHO UHTEPIIPETUPYET PE3YIIbTATHI AHAIU30B
U JIPYyTUX HWCCICIOBAHHWN, a TaKKe pEIIAeT CIIOKHbBIC
3amaund. CTyAEHT XOpOIIO 3HAKOM C  METOJaMH
WCCIICJIOBAHUsS, HEOOXOJAMMBIMH I MPaKTHUECKOM
NeATCIbHOCTH, W YMEET CBS3bIBATH TEOPETHUECKHE
aCMeKThl JUCHUIUIAHBI  (MOAYJs) € MPAKTHYECKHUMHU

3aja4aMH.
7 Xoporiio Crynent obnagaeT 3HAHUSIMY ITPEIMETA TIOUYTH B TTOTHOM
6 Xopomo o0bemMe paboueld mpPOrpaMMbl U CaMOCTOSTEIBHO,

JIOTHYECKH MOCIIEIOBATENEHO H BCECTOPOHHE OTBEYAET Ha
BCE BOIPOCHI, aKIEHTHPYS BHUMaHHE Ha Haubojee
3HaYUMBIX MOMeHTax. OH yMeeT aHaJM3UpPOBaTh,
CpaBHUBATb, KJIACCU(HUIIUPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W CHCTEMATH3UPOBATh W3YUYCHHBIH
MaTepuai, BBIICISISI €ro  KIIOUEBbIE AaCHEeKThl U
yCTaHaBIIUBAs MIPUYUHHO-CIICJICTBCHHEIC CBSI3H.
®DopMynUpyeT CBOM OTBETHI, YBEPEHHO UHTEPIPETUPYET
pe3ysbTaThl aHAJIM30B U APYTUX UCCIICIOBAHUM, a TAKKE
pellaeT CIOXKHBbIE CHTyallMOHHbIE 3amaud. CTymeHT
XOpOIIO  3HAaKOM C  METOJaMH  HCCIeJOBaHUS,
HEOOXOJUMBIMHU U TPAKTHYECKOW JEATEIbHOCTH, |
YMEET CBS3bIBATh TEOPETHUYECKHE ACIEKThI MPeaMeTa C
MPAKTUYECKUMU 3aa9aMH.

5 y,E[OBJ'IeTBopI/ITGJ'ILHO CTy):[eHT o6na;[aeT 0a30BBIMY 3HAHUSIMH I10 JUCIHUIITINHE
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JecaTudannbHas IIaTubdannsHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)

4 Y noBneTBOPUTENHHO| (MOAYII0), HO  HCOBITHIBAET  TPYOHOCTH  TIPH
CaMOCTOSITETIbHBIX OTBETAaX U HCIONb3YeT HETOYHbIE
¢dopmynupoBku. B Xone 0TBETOB OH JOITyCKaeT OLMIMOKH,
Kacaroluecst CyTd BopocoB. CTyIeHT CITOCOOEH pemaTh
TOJBKO CaMble IIPOCThIE 3aJayd U BJAAEeT JIUILIb
MUHHMAJIbHBIM HA0OPOM METOJIOB UCCIIEIOBAHUSI.

3 He cnan CrynmeHT He oOBjianen o00s3aTenbHBIM MHHAMYMOM
2 He cnan 3HAHUM 1O MPEMETY U HE MOKET OTBETUThH Ha BOIPOCHI,
1 He cnan IaXe €CITH TIpEeroJaBaTellb 3amacT IOTOTHUTEIIBHEBIC

HaBOJISIIINE BOTPOCHI.

Jucuunimza (Moaynb) «CUCTEMHBIN aHAIH3) OLICHUBAETCS CIEAYIOIIMM 00pa3oM:

AKTHBHOCTb Bec | KouanuectBo Onucanue
Jomamrane 3amanms | 50% 4 Hab6op 3ama4 o TeMaM HeAeH
3auer ¢ oIeHKOn 50% 1 [TucemeHHast Wiw yCTHas paboTa Hall 3aJJaHAEM,

HaMpaBJICHHBIM Ha MPOBEPKY MONYYCHHBIX 3HAHUH 1
HAaBBIKOB I10 UCHUILTHHE (MOIYJIIIO)

@opmyJia pacyéTa HMTOrOBOl OLEHKH MO AucHUIIMHE (Moay/10) «CHCTeMHBIH
anaqm3»: «0,5 x cpeanee 3a nomamnue 3aganus + 0,5 X 3a4eT ¢ OIEHKOM».

Tekymuii KOHTPOJIb YCIIeBAeMOCTH 00YYAOIIHUXCH M0 JMCHHUIINHE (MOLYJIIO0)
IIpumepHbIe ToMAIIHEE 3aaHUS

Jlomamnee 3apanmne 1

BoinonnuTe aHanus keiica (MpeoCcTaBICHHOIO MPENoaBaTesieM): BbIIBUTE
cTeiikxomnaepos, chopmynupyiite 10 GyHKIIMOHATBHBIX U 5 HEPYHKIIMOHATBHBIX TPEOOBAHUH TTO
mabnony Burepca, moctpoiiTe MaTpHILly TPACCUPOBKHU OT OU3HEC-TIeNIeH K TpeOOBaAHUSAM.

JlomaiHee 3aganue 2

ITocTpoiiTe quarpaMMmsl JUIs 3aJaHHOM CUCTEMBIL:
— nuarpammy npenenestos (UML);
— nuarpammy kiaccoB (UML);
— BPMN-nuarpammy ocHoBHOT0 Gu3HEcC-TIpoIecca.
[IpenocraBbTe KpaTKUE MOSICHEHUS K JIEMEHTAM.

Jomamnee 3aganue 3
CripoexTHpyiiTe apXUTEKTypy CUCTEMBI B CTUJIE MUKPOCEPBHCOB:
— onumure coctaB KoHTeitHEpoB (C2 Moxenu C4);
— Bb10epute ctuib uHTerpauuu (REST, gRPC, coobuienus) u obocHyiire;
— coznaiite ADR Ha BBIOOp apXUTEKTYpHOTO PELICHHUS;
— noarotroBbTe PparmeHT OpenNAPI-moxyMeHnTanum /151 OTHOTO U3 CEPBHUCOB.

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenum

n/n |

1. Kakwue BuipI TpeOOBaHMI Pa3INYaioOT B DYHKIMOHAIBHBIE U OIIK-1
CUCTEMHOM aHaju3e? He(YHKIMOHAJIbHBIE
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2. J71st yero UCMoNb3yeTCsl MaTpHLa OtcnexuBaHue CBA3EH MEXTY [K-1
TPACCHPOBKHU TPCOOBAHUH? TpeOOBAHMSIMH B apTehaKTaMu

3. Kakyro 3amauy pemaer metoq Event BrlsiBiieHHE OM3HEC-TIPOIICCCOB U IK-3
Storming? COOBITHI

4. Kakoii sTrueckuii pucK BOSHUKAET MIPH Hapymenne npuBaTHOCTH TaHHBIX YK-6
cOope TpeboBaHMit?

5. Uto oToOpaskaeT quarpaMmMa KJiacCoB B CTpYyKTypy CHCTEMBI U CBSI3U OIIK-1
UML? KIIACCOB

6. Kaxoit amemerr BPMN o6o3HagaeT o3 (Gateway) IIK-1
pa3BeTBIEHHE NTOTOKA?

7. Korna nienecoodpa3zHo UCnoab30BaTh Jnst IByCTOpOHHEH CBS3U B IK-3
WebSocket Bmecto HTTP? pearlbHOM BpEMEHH

8. KTo HeceT OTBETCTBEHHOCTS 32 Bnanenen cepBuca u pa3paboT4uk [1K-6
6e3omacHocts API?

9. Kaxkoit mpuniun REST Tpebyer Stateless OIIK-1
OTCYTCTBHUS COCTOSIHHSI Ha cepBepe?

10. Yem otnmmuaercst GraphQL ot REST? 3anpoc JaHHBIX KIUEHTOM IIPOTHB IK-1

(hMKCHPOBAaHHBIX DH/IIIOWHTOB
11. Kak cBs3ath Ul-maket ¢ TpeboBanusmu? | Yepes uineHTHPHUKATOPBI TPEOOBaHUI IK-3
B CIIeH(UKAIIAN

12. Kaxoit prck HeceT HeIoTHas OmmOKY TIPH MOAAEPIKKE U YK-6
JIOKYMCHTAIHS apXUTEKTYPbI? pa3BUTHHU

13. CKOJIBKO YPOBHEH COIEPIKUT MOJIENb 4 (Context, Container, Component, OIIK-1
JNoKyMeHTHpoBanust C4? Code)

14, Korma nmpeamoytuTenbHee HCITONB30BaTh | [IpH BRICOKOM MacmTabHpyeMOCTH 1 IIK-1
NoSQL Bmecto SQL? THOKOM cxeme

15. UTo omuChIBaCT qUarpaMma BzanmogeiictBre 00BEKTOB BO TIK-3
MOCIIETOBATEIIEHOCTH ? BpEMEHH

16. Kaxoiil cTiiib apXUTEeKTyphl yOpoIIaeT MukpocepBucHas I1K-6
HE3aBHUCUMOE MaclITabupoBanue?

17. KTto oTBeuaer 3a akTyajabHOCTH Komana pa3paboTku U apXUTEKTOP YK-6
JTOKYMEHTAITIH [TPY U3MEHEHUSIX ?

18. Kax o0ecrieunBaercs 11€J10CTHOCTD BHemrHue KITIOYN B OTpaHUYCHHS T1K-6
nanHbeix B ER-muarpamme?

19. Kakoli npuHIun Hapymaercs npu YecTHOCTB Iepest 3aKa3uuKoM U YK-6
COKPBITHH TEXHUUECKHX JIOJTOB? KOMaHI0H

20. UYTo oneHuBaeT apXUTEKTYPHBIN peBU30p? CooTBeTcTBUE CTaHAAPTAM U [1K-6

TpeOOBaHUSIM
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