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BBE/JIEHHUE

Hacrosimee TexHuyeckoe 3ajaHue pa3pabOTaHO B LENSIX MPOBEACHUSA
MCCIICZIOBAaHMsI, HAITPABIEHHOTO HA ONTHUMH3AIMIO BHIMIOTHEHUS serverless-pyHKIui B
oOma4yHbIX MHPPACTPYKTypax C Y4YETOM MPHUHIMUIIOB HUMIOpTO3aMelnieHus. B
YCIOBUSIX  JIMHAMUYHO  H3MEHSAIOILEHCS  IMOJUTUYECKOH, HOKOHOMMYECKOM U
perynaropHoi oocranoBku B Poccuiickoit denepanum akTyanu3upyercsi IpUMEHEHHUE
OTEUYECTBEHHBIX CEPBHUCOB, YTO CIOCOOCTBYET CHHUKEHHIO ONEPALMOHHBIX PUCKOB U
YMEHBIIIEHUIO 3aBUCUMOCTH OT 3apPyOE)KHBIX TTOCTABIIUKOB.

[Ipennaraercss wucmonb3oBaTh OTeuecTBeHHble cepBuchl  Yandex Cloud
Functions u Advanced FunctionGraph B kauecTBe anbTepHaTUBHI 3apyOekHbIM AWS
Lambda u Microsoft Azure Functions. Ilockonbky Tapudukauus paboTsl paHHEPOB
OCYHIECTBIIIETCA MOCEKYHIHO, 3TO OOYCIaBIMBaeT HEOOXOJUMOCTh ONTHUMHU3ALUU
BPEMEHM «XOJIOIHOTO CTApTa», BPEMEHU BBINOJIHEHUS, NMOTPEOIICHUSI ONEpaTUBHON
namsaTH U cereBoro Tpaduka. KoHeuHo# menpio pa3paboTKH SABISETCS CHUKECHHE

(bMHAHCOBBIX 3aTpaT U MOBHIIIEHUE CKOPOCTH 00PAOOTKM KIIMEHTCKUX 3apOCOB.



HA3HAYEHUE PASPABOTKHU

Llens pa3zpaboTku

Lens cocTtouT B pa3pabOTKe METOAOJOTUN U MPAKTUUYECKUX PEKOMEHIAIUH,
IPUMEHEHUE KOTOPHIX IMO3BOJIUT pEajIN30BaTh KOMIUIEKC MEp IO ONTUMHU3ALUU
serverless-pyHKIIM B OOJa4HBIX HMHQPPACTPYKTYypax C y4eTOM craeruduku
UMITOPTO3aMEILEHUS.

Pa3paboTka mpenycMarpuBaeT —peanu3aliio  aIrOPUTMOB M METOAMK,
MO3BOJISIIOIINX CHU3UTH BpPEMsI M PECYpPCOEMKOCTh BBINOJMHEHUs (DYyHKLMHA, YTO B
CBOIO OYEpPE]b CIIOCOOCTBYET YMEHBIIEHUIO ONEPALIMOHHBIX PACXOJ0B M MOBBILIEHUIO
KauecTBa 00CTyKMBaHHsI KOHEUHBIX MOJIb30BATENIEH.

[IpennokeHHbIE PEKOMEHIAIMU JOJDKHBI OBITh NMPUMEHUMBIMH B KOHTEKCTE
TUIIOBBIX CLIEHAPHEB MCIIOJIb30BaHUs serverless-pyHKIni, TakuX Kak:

1. Web API u MHUKpPOCEPBHUCHAsl  apXHUTEKTypa: UCIIOJIb30BaHHE
serverless-pynkuuidi 11t moctpoeHus — macmrabupyembix APl m
MHUKPOCEPBHUCOB, OOECHEUMBAIOLIMX TUOKOE paclpeiesieHue Harpy3sku Hu
ONTHUMH3ALIUIO PECYPCOB.

2. OOpaboTka COOBITHIA M aBTOMATH3aIMsA: MPUMEHEHHE Serverless-pyHkmmii 1ist
pEaKkTUBHOM 00pabOTKU COOBITHH, TaKUX KaKk M3MEHEHUs B 0a3ze JaHHBIX WU
3arpy3ka (haisioB, UTO CIIOCOOCTBYET aBTOMATU3aLMK OU3HEC-TIPOLECCOB.

3. TlakerHas u IOTOKOBAsI o0paboTka  JTaHHBIX: UCII0JIb30BaHHE
serverless-¢pynkuuii s BeinonHeHnuss ETL-npoueccos, Tpancdopmaruu u
arperaiuu JaHHBIX, MO3BOJIIIOIIMX MHTEIPUPOBATH PAa3HOPOAHBIE UCTOYHHKHU
uHpopManum.

4. ®oHoBassi 00pabOTKa W BBHINOJIHEHUE 3a7ay: MPUMEHEHHE serverless-PpyHKIui
JUIA peai3allid aCHHXPOHHBIX U MEPUONWYECKUX OMNEpaluid, 4TO CHHKAET
Harpy3Ky Ha OCHOBHBIE CEPBEPHBIE PECYPCHI.

5. OOGpabotka naHHbIX B loT-cuctemax: vcnoiab3oBaHue serverless-QyHkuui ams

YIIPpaBJICHUA, aHAJIM3a MW XPaHCHHUA [JddaHHBIX, IIOCTYIIAOIIHUX C YCTpOﬁCTB
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MHTEpPHETa BeELIEH, YyTO O0ECIEeYMBAET OINEPATHBHOE MPUHATUE DPEIICHUNA U
ONTHMU3ALIMIO 3aTpaT Ha UHPPACTPYKTYDY.
UML-auarpaMma T'MIOTETUYECKUX USETr-StOry B paMKax KakKJAOro CLEeHapus

npemioxena B [Ipunoxenusx A-/I.

O6ocHoBaHKE HEOOXOAMMOCTH pa3pabOTKU

Ob6ocHoBaHMEe HEOOXOAUMOCTH pa3pabdOTKU OasupyeTcs Ha TEHACHIMAX
COBPEMCHHOM WHOOPMAIIMOHHONH ©0€30IacHOCTH W HEOOXOAUMOCTH  aJalTalliH
NT-cuctem Kk TpeOOBaHMUIM HAIMOHAIBHBIX CTaHAApTOB. [IpropuTeT OTEUeCTBEHHBIX
CEpPBHCOB  CTAaHOBHUTCS  CTPAT€TMUYECKH  BaXXHBIM  (AaKTOpOM B  YCJIOBHSX
M3MEHSIIOIEHCS] BHEUIHEW Cpepl, 4TO TpeOyeT pa3pabOTKU CHEeNHaIn3UpOBAHHOTO
IPOrpaMMHOro oOecredeHus, CoCOOHOro 00ecneunTh KOHKYPEHTOCHOCOOHOCTh U

CTaOMIBHOCTH (PYHKIIMOHUPOBAHUS 00TaYHBIX BHIYMCICHU.



OBIIUE TPEBOBAHNA K I[TPOTPAMMHOMY U3AEJINIO

TpeboBanus K GyHKIIMOHATBHBIM XapaKTEPUCTHKAM

TpeboBanust K (yHKIMOHAIBHBIM  XapaKTEPUCTHKAM IpeyCcMaTpuBarOT
BO3MOXXHOCTh ONTHMHU3AIIMM OCHOBHBIX MapaMeTpoB serverless-pyHKIui, a IMEHHO
BPEMEHU XOJIOJIHOTO CTapTa, BPEMEHHU BBIMOIHEHUS, OObemMa NOTpediseMon
ONEpPAaTUBHOM MaMsITH M CETEBOr0 Tpaduka B KOHTEKCTE THIIOBBIX CLIEHAPUEB
npuMeHeHus.  KOHEYHBIM  NPOXYKT  JOJDKEH  JE€MOHCTPHUPOBATb  BBICOKYIO
aJanTUBHOCTh K THIOBBIM CIIEHAPUSAM MCMOJIb30BaHUS OOJIAUHBIX BBIUYMCIUTEIbHBIX
pecypcoB U obOecrneynBaTh BO3MOKHOCTh MAacCIITa0OMPOBAaHUS C YYETOM JUHAMUKH

Harpy3KH.

TpebGoBaHus K MHPOPMALIMOHHON U MMPOTPAMMHON COBMECTUMOCTH

TpeboBanuss K WHOOPMAIMOHHOW ©  MPOTPAMMHOM  COBMECTHMOCTH
OMPENENSIIOT ~ HEOOXOJUMOCTh ~ MHTErpanuu  pa3pabaTblBA€MOro  MPOAYKTa C
oTedecTBeHHbIMU 00nauyHbiMu cepBucaMu Yandex Cloud Functions u Advanced
FunctionGraph, a Takke coOmroneHuss YyCTaHOBJIEHHBIX CTaHJApPTOB OOMEHa
JaHHBIMHM,  4YTO  oOecreunBaeT  OECHpENnATCTBEHHOE  B3aUMOJEHCTBUE  C
CYLIECTBYIOIIUMU HH(POPMAIIMOHHBIMA CHUCTEMaMH U TOBBIIIAET YCTONYHUBOCTH

peUICHKUA K BHCIIHHUM BOBHGﬁCTBHHM.



TPEBOBAHHMA K BE3OITACHOCTU U 3AILIMTE NHO®OPMAILINUA

KoHneuHblii TPOAYKT MOJKEH COOTBETCTBOBAaTh YCTAHOBJIEHHBIM HOpPMaM U
TpeOOBaHUSIM TO OOECHEeYeHUI0 Oe30MacHOCTH HMH(pOpMAlMU, JEHCTBYIOIIMM B
Poccuiickoit  ®enepanmm, Briaodas TpeOoBaHus —denepanbHOoro 3akoHa 'O
nepcoHaIbHBIX JaHHBIX" oT 27.07.2006 N 152-®3. Pelienue J0KHO rapaHTUPOBATh
3aIIUATY JAHHBIX OT HECAHKIIMOHUPOBAHHOIO JAOCTYIA, 00ECIEeYeHUE UX LEIOCTHOCTH
U KOHQUIEHIIMATBLHOCTH, a TaKXXe pealu3aliio MEXaHW3MOB KOHTPOJIS JIOCTyNa U
ayTeHTU(UKaMK  nodb3oBateneil. [lpu  pa3paboTke HEOOXOAWMO YYHUTHIBATH
TpeOOBaHM MO KPUMITOTpaPUUECKOil 3aIKUTe U MPEAOTBPALICHUIO BO3MOXHBIX YIPO3,
YTO TO3BOJIUT MUHUMU3UPOBATH PUCKU YTEUKHM MHGOpPMALUU U TIOBBICUTH YPOBEHb

A0BEpUs MOJIL30BaTEJICH K CUCTEME.



OI'PAHUYEHUA

Pa3paboTka mpogyKTa OCYIIECTBISETCS C YYETOM TEXHOJOTHUYECKUX U
Tapu(HBIX OTPaHUYCHHH O0OJaYHBIX TUTAT(HOPM, HUCIOJIB3YEMBIX B OTCUYCCTBECHHOM
uHppacTpykrype. Cucrema nomxHa (yHKIIMOHUPOBATH B YCIOBHUSX OTPAHUYCHHOTO
o0beMa OMEpPaTUBHON TMaMAITH, BPEMEHHU BBIMOJIHEHUS M KOJIWYECTBA OOpalIeHud K
CepBHCaM, YTO HAKJIaJIbIBAET TPEOOBAHUS HA ONTUMH3AIUIO AJITOPUTMOB U METOIOB
00paboTku maHHBIX. Oco00e BHHUMaHHUE YAEISIeTCS HEOOXOMMMOCTH COOIOACHUS
TpeOOBaHWIA HOPMATUBHBIX JOKYMEHTOB, pEIJIaMEHTUPYIOIMINUX JCSITCIIBHOCTh B
oOmactu HMHQPOPMAIIMOHHBIX TEXHOJOTHH u obecrnedeHus HWHOOPMAIMOHHON
0€301MacCHOCTH.

[IpenmoskeHHBIE METOIBI ONTUMHU3AIMH JOKHBI OBITh PUMEHUMBI K TUITOBBIM
CIIEHApHSAM HCTONb30BaHus serverless-pynkmnuii B pamkax cepsucoB Yandex Cloud

Functions u Advanced FunctionGraph.



CTAINUN 1 OTAIIbI PASPALOTKH

Pa3paboTtka mpoekta OyneT OCYIIECTBISATHCS B paMKax IATH CIPUHTOB,

KaXKJIbIH U3 KOTOPBIX BKJIFOUAET HECKOJIBKO ATAIOB Pa3pabOTKU U TECTUPOBAHUS.

Craguns

ran

Uccnenosanue (cripuHr 1,
IPOJIOJDKUTEIIBHOCTD 2 HENIEIN )

AHanu3 TUMOBBIX CIICHAPUEB
UCIOJIb30BaHUs serverless-hyHKuunin

OrnpeneneHne OCHOBHBIX HallpaBJICHUN
ONTUMU3ALUU

OmnpeneneHne OCHOBHBIX KPUTEPUEB
CpaBHEHUSI METOJIOB

Pa3pabotka (cpuHr 2,
MPOIOJKUTEILHOCTD 4 HE/IeTH)

Pa3paboTka METO/I0B ONTUMHU3AIIUU

Coznanue pa3nuuHbIX PparMeHTOB KoAa
JUTSI CDAaBHEHHSI METO/IOB

Coznanue rpakoB U OTUYETOB

TectupoBanue (CripuHT 3,
POJIOJDKUTEIIBHOCTD 2 HENIEIN )

Pa3paboTka TE€CTOBBIX ClLICHAPUEB IS
cpaBHeHUS Y3P(HEKTUBHOCTH METOOB
ONTUMH3AIUN

TCCTI/IpOBaHI/IG MMPCAIO0KCHHBIX MCTOAOB
OIITUMHN3allUH

Co3nanue 1OKyMeHTaluu (CIIPUHT
4, TpOJIOKUTEIIBHOCTD 2 HEJICIIN )

[TonroroBka onmucaHusi METOAOB U UX
peanv3anuu

Omnucanue NPUMEPOB CHCIUPUUHBIX IJIs
KOHKPETHBIX I1aT(hopm

[ToaroroBka otyera o mpoAEIaHHOU
pabote (CrpuHT 5,
POJOJDKUTEIILHOCTE 1 Henens)

Coznanue puHAIBHOTO OTYETa

Onucanne OCHOBHBIX MECTOAOB

Onucanue KpUTCPHUCB CPABHCHUA U
IMPOBCACHHBIX 3KCIICPUMCHTOB

Hanucanue BBIBOJOB U 3aKJIIOYCHHA 110
IIPOBCACHHBIM HCCJICIOBAHUAM




Drtarbl B BUJE AMarpaMMbl ranTa (Hadasao padort - 1 mas 2025):

CTAOW N STAIblI PASPABOTKN

DUHaNbHbLIA OTYeT | -
LOokymeHTaums -
TecTupoBaHue [ -

Mccnep‘OBaHme _
I I I I I I I I I I I

STan

N N N N N Q N o S S S
@ o S @ N N N N N N )
N S N S
PSS N IO S R I .
LNaTa

Puc. 1 Inarpamma ['anTa
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IHOPAZIOK KOHTPOJIA U ITPUEMKHU

KonTtpons pa3paborku

B npouecce xkoHTpousis pa3pabOTKK OCYIIECTBISIETCS KOMIUIEKCHAs MpPOBEpKa
BBIITOJIHEHUS 3aJ1a4, KOTOPAsi BKIIOYAET MPOMEKYTOUYHBIN KOHTPOJIb, TECTUPOBAHUE U
npoBepky Oe3zomnacHoctu. [lociie 3aBepiieHust Kak10ro CIpuHTa MPOBOIUTCS OIICHKA
BBIITOJIHEHHBIX 3aJa4, YTO MMO3BOJISIET ONEPATUBHO BBISBIIATE U YCTPAHATHh BO3MOKHBIC
HECOOTBETCTBUSl yYCTAHOBJIEHHBIM TpeOoBaHusM. TecTupoBaHue (yHKIHMOHANA
OXBaTBIBAET MPOBEPKY 3PPEKTUBHOCTU MPETIOKEHHBIX PEKOMEHAALMIX B KOHTEKCTE
TUNIOBBIX CIIEHAPUEB UCHOJB30BaHMs serverless-QpyHkuuii, uyTo oOecmedyrnBaeT
BCECTOPOHHIOIO  OLIEHKY J((EKTUBHOCTH U TNPUMEHHUMOCTU MPEAJIOKEHHBIX
ONTHUMH3aLUNA B paMKax OTE€UYECTBEHHBIX MH(POPMALMOHHBIX cucTeM. Hapsay ¢ atum
IPOBOJIUTCS IIpOBEpKa OE30MaCHOCTH, MpelyCMaTPUBAIOIIasi COOTBETCTBUE PEILICHUS
COBPEMEHHBIM TPeOOBaHUSAM 3alIUThl UH(POPMALMK, B TOM YHCIIE 3alUTy JaHHBIX

MOJIL30BAaTEJIEN.

[Topsanok npueMku

[Topsinoxk nmpueMKH peanu3yeTcss MOCPEICTBOM MO3TAHOTO KOHTPOJS, 4YTO
NO3BOJISIET HAa KaXJOM 3Tale pa3padOTKM BHOCHTH HEOOXOIUMBIE KOPPEKTUPOBKH.
[Tocne 3aBepiieHUs KaKAOTO CIIPUHTA MPOBOASATCS IMPOMEKYTOUHBIE NMPOBEPKU, HA
OCHOBAaHMM KOTOPBIX ONPENEIAECTCS TOTOBHOCTh TMPOAYKTa K IIEpEeXoAy Ha
cienyromuid atan. [lo 3aBepiieHMuM BceX JTanmoB pa3pabOTKU  BBITOIHAETCS
(¢uHaTBbHOE TECTUPOBAHUE, KOTOPOE TOATBEPXKIAeT COOTBETCTBHE KOHEYHOI'O
OpOAYyKTa BCEM TEXHUYECKUM TpeOOBaHUSIM, YCTAaHOBJICHHBIM B TEXHUYECKOM

3aJJaHuH, 4TO oOecrneunBaeT YBECPCHHOCTD B €I'0 HAJAC)KHOCTU U Q)YHKHHOHEIJIBHOCTI/I.
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[MTPUJIOXEHUE A

APl-wnio3 & Serverless-pyHkums 4 Basa aavHbix H

Knuent Aamunnctpatop EY

Otnpaenset API-3anpoc

>

MapLupyTuaupyet 3anpoc

\4

YTteHue/3anuch AaHHbIX

BosBpaluaet pesynsrat

MOHWTOPVHT 1 yripaBneHne Maclutabom

A

KOHTpOJ‘Ib 1 nopaepxka noruku

APl-wnios & Serverless-cbyHkuus #J Basa gaqHbix [H

KnueHt AamunuctpaTtop B

UML nuarpamma ruroreTudecKomr user-story B paMKax CLUEeHapUsl IPUMEHECHUS

“Web API u MukpocepBucHast apxuTekTypa”
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[MTPUJIOXEHUE b

Serverless-pyHkuns ¥ CucTema yBeloMIIeHnn L

McToUHMK cobbITHA ™ Onepatop @

NHuumnpyet cobbiTne
Hanpumep, N3MEHeHne AaHHbIX

O6paboTka 1 pacyéThbl

o

OTnpaBka pe3ynbTaToB
1 cTaTyca BbIMOSHEHUs]

A4

YBegomMneHune o 4eNCTBUAX

Serverless-pyHkuns ¥ Cuctema yBegomnennn _L

MCTOUHMK cOBbITUS Wi Onepatop @

UML nuarpaMma runoTeTU4ecKoi user-story B paMkax ClieHapusi IpUMEHEHUs

“O06paboTka cOObITUI U aBTOMAaTU3AIUS
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[NTPUJIOXEHUE B

VCTOYHMK AaHHBIX - Serverless-cyHkuns 4 ETL-npouecc (5] AHanutuyeckas nnatgopma |

Nara-urxeHep 'z

leHepauus nakeTa U NOToKa AaHHbIX

Banyck ETL-npouecca
Ans 06paboTku AaHHbIX

Hacrtpolika npasun 1 napameTtpos o6paboTki

WHTerpauns o6paboTaHHbIX AaHHbIX

A4

Pesynbrathl aHanusa gns peLueHuii

WCTOYHMK AaHHBbIX Serverless-pyHkuns 4 ETL-npouecc (=] AHanuTuyeckaa nnatgopma ;|

[Hata-unxeHep .

UML nuarpaMma runoTeTu4ecKoi user-story B paMkax ClieHapusi IpUMEHEHUs

“ITakeTHast ¥ MOTOKOBAsi 00pabOTKa AJAaHHBIX
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[MTPUJIOXEHUE I

Serverless-pyHkumsa 4 ®oHoBbI Npouecc [l

MnanvpoBwmK 3apay =i CuctemHblit agmuHucTpatop B

3anyck no pacnucaHuto

>

BbinonHeHne onepauui
(ouncTka KaLLa, reHepaLms OT4ETOB)
>

L

3anuck NoroB |1 pesynsTaTtoB

o

AHanus noroe n oLeHka paGOTbI

Serverless-pyHkumsa 4 ®oHoBbI Npouecc il

MnaHnpoBwmk 3agay 1 CucTemHbIit agMuHucTpatop Bl
UML nuarpaMma rurnoTeTudecKor user-story B paMKax CLieHapHsl IPUMEHEHUS

“DonHoBast 00pabOTKa U BBHINOJTHEHUE 3a70a49”
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IMTPUJIOXEHUE /]

loT-wnios Serverless-chyHkumns Cuvctema aHanuTuku |

loT-ycTpoitcTBO ‘% Oneparop ynpaenexus g1

Otnpaska cobpaHHbIX JaHHbIX
>

Mepepaya AaHHbIX Ha 06paboTky

>

MpepgaputenbHas 06paboTka 1 aHanus

OtnpaBka 06paboTaHHbIX AaHHbIX

MpencTaenexne aHanuTuk1
ANS MPUHATUS PELUEHNI

loT-wnios Serverless-cyHkuns 4 Cucrema aHanuTuku |

loT-ycTponcTBO 4 Onepartop ynpasneHns &1
UML nuarpaMma rurnoreTudecKor user-story B paMKax CLieHapHsi IPUMEHEHUS

“O6pabotka nanubix B loT-cucremax”
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