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AHHOTANUA

B 370ii cTaThe OTMEYAIOTCS TEHICHIMI (POPMHUPOBAHUS U PA3BUTHS
MH(PACTPYKTYPHI POrpaMMHOT0 obecriedeHust 11 poBoii IKOHO-
MHKH C yYETOM CIIEKTpa pa3HOOOPa3HBIX CTAHAAPTOB U CBSI3U KOM-
MOHEHTOB WX HMHTepdeiicoB. PaccMaTpyBaloTCss NPUHIMIBI U Ha-
NPaBJICHUS] COBPEMEHHBIX Pa3pabOTOK C TOYKU 3PEHHs PA3BUTHS
TEXHHYECKHUX U POrPaMMHBIX CPE/CTB.

BBenenne

C 2017 rona ocy1ecTBASIOTCS Npoliecchl HU(PPOBU3AIMHA SKOHOMHUKH COIJIAC-
HO yKa3aMm mpe3ugenta PO mo peanuzaniy HAIMOHAJIBHBIX IPOTPaMM, KOTOPHIE
yCIeIHo OblH peanu3oBansl K 31 nekabps 2024 rona.

B pamkax peammzanuu ykas3oB [Ipesupenta P® ot 07 masa 2018 r. Ne 204
«O HaIMOHABHBIX LEJSAX U CTpaTeruueckux 3agavyax pa3putus Poccuiickoii ®e-
nepauuu Ha niepuof 1o 2024 roga» [[Il] u ot 21 mions 2020 r. Ne 474 «O Haum-
OHaJIbHBIX LiessAX pa3BuTUs Poccuiickoit ®enepanun Ha nepuon o 2030 ropa»,
B TOM YHCJIE C IIeJIbI0 PEeIIeHUs 3a/1a4d 110 0OECHeUeHUI0 YCKOPEHHOTO BHEApe-
HUA U POBBIX TEXHOJIOTHUI B SKOHOMHUKE U COLUaJIbHOM cepe, [IpaBuTeibcTBOM
P® chopmupoBana HarmoHasbHas nporpamma «lludposast sxonomuka Poccuii-
ckoii Peneparyn», YTBepKAEHHAS MTPOTOKOJIOM 3acefqanus npe3uauyma CoseTa
npu [Ipesunente Poccuiickoii Peneparu Mo cTpaTernieckoMy pa3BUTHIO U Ha-
UOHAJBHBIM TpoekTaM oT 04 mions 2019 r. Ne 7. DTa HaMOHAJIBHAS IPOTPaMMa
3aBepiieHa 31 nekadps 2024 r., utoru e€ peaM3aluy MPUBEIN K peasii3alluy ¢
2025 roga HOBO# MPOTrPaMMBbl, KOTOPAs SBJSETCS MPOAOIKEHUEM ITUX MPOESKTOB
Ha COBPEMEHHOM YPOBHE IIH(PPOBH3AIIHH.

YToOHI OIIEHUTH 00BEM OTEUECTBEHHOTO PHIHKA IIPOTPAMMHBIX IIPOAYKTOB, 3a-
METHM, YTO Ha MOMEHT HAlFICAaHWsI CTaThH O(PUITMATIBHBIA caiiT PeecTpa poccuii-
CKOTo IporpamMMHoro obecrniedenus [2] Bkimodan 26544 npogykTa, KOTOpble IpH-
Hajiexkat 9907 mpaBoobiaiaTelism.

B UHTepHeT-pecypcax MOXHO HAWTH 0030pbl TEHACHIWIA pPa3BUTHS WH-
(pacTpykTypsl oTedecTBeHHOro mporpammHoro otecriedenus (mpanee I10) kak
OU3HeC-aHAIUTUKOB (3], TAK U KOHCAJITUHIOBBIX KOMIaHu# [4], oO1umx 1 mogpos-
HBIX, OTHOCSIIIIUXCSI K UCCIIEAYEMbIX UMU OOJIACTSIM LU(PPOBOI SKOHOMHUKH.
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Llesib JaHHO# CTAaTBU - JaTh, IO BOBMOXHOCTH, KPaTKUi 0030p COBPEMEHHBIX
TeHAEHIMI NHPPACTPYKTYPhl IPOrPaMMHOT0 obecredeHust U, 6oj1ee KOHKPETHO,
BBIJICJIUTH TEHJEHIIMN MH(MPACTPYKTYPhl OTEUYECTBEHHOTO IIPOrPaMMHOT0 odecrie-
YeHHUsI C TOYKH 3pEHHUs] IPUMEHUMOCTH B YUEOHOM IIpOLiecce B COBPEMEHHBIX pe-
amusix. B yacTHoCTH, pe3yabTaTel MOIIM Obl OBITh MOJIE3HBI AJIS1 TOCTPOEHUs CO-
OTBETCTBYIOIIETo Kypca [Isi MaruCTpoB WM GaKajaaBpOB, KOTOPbIE JIOJKHBI YUH-
THIBaTh OCOOEHHOCTH COBPEMEHHOTO Pa3BUTHS B 00J1aCTH OOJIBIIMX JaHHBIX (M UX
pocTa), HeOOXOAMMOCTH pacTIpeie/IeHHbIX BBIYMCIIEHHH, KnOepyrpos3, noTpedHo-
CTH B BBICOKOH JOCTYITHOCTH M MacIITaOMPYeMOCTH, a TaKKe MOOXO0B KOHTEii-
HepU3alnK, MUKPOCEPBUCHBIX APXUTEKTYP ¥ 0OJaUHBIX TEXHOJIOTHIA.

OcHoBHAA 4acTh

[Tpesxne Bcero, HyKHO OTMETUTD, YTO U(POBasi IKOHOMHUKaA Ga3upyeTcs He Ha
MaTepuabHbIX Pecypcax, a Ha JaHHBIX, TO €CTb, MH(OPMALNK, UHTEIIEKTYyalb-
HBIX MPOAYKTax U nudpoBbX miargopmax. Takum o6pa3oM, OCHOBHBIMH OTJIH-
YUAMU U POBOI IKOHOMUKH OT TPAAULMOHHOMN, B IEPBYI0 OUepelb, CUUTAIOTCS
cleyonye:

* 100aNbHOCTh (LU(POBbIE YCIYTU MOTYT OKa3bIBAThCSI HE3ABUCHMO OT Me-
CTONOJIOKEHHS),

* ABTOMATH3ALMUS MTPOLIECCOB,

* BBICOKAsi CKOPOCTh MacIITaOMpPOBAHMUS 1 a/IalTallnH.
PaccMoTpuM OCHOBHBIE XapaKTepUCTUKU LU(PPOBOIT SKOHOMUKHU:

* LIEHHOCTb JAHHBIX U MX MCIIONb30BaHME KaK CTPATErHYeCcKOro pecypca (MH-
BECTUPOBaHKE B COOp U aHAM3 OOJIBIIMX JAHHBIX, YTOOBI IPUHUMATH 000C-
HOBAHHBIEC U BBII'OIHBIC peH.ICHI/Iﬂ),

* POCT 3HaUeHHUs HMU(PPOBBIX MIAT(POPM KakK MOCPETHAKOB MEKITY OU3HECOM
U norpeduresem,

* yBEJIMUYCHUE IICHHOCTH TUIAT(hOPMBI C POCTOM YHKCIIA TIOJTb30BaTeNel (Ipu-
4yéM, Ha OJJHOI TU1aT(hOpPME) MOTYT ObITH OOBEMHEHBI MUJLJIUOHBI IT0JIb30BA-
TeJIed U TTOCTABIINKOB.

HHTepHeT-TeXHOJIOrNH 1 IPOrpaMMHOE oOecTiedeHe B I POBOiIl SKOHOMUKE
00eCIIeurnBaloT [TTABHYI0 HH(MPACTPYKTYPHYIO (PYHKIIMIO (TO €CTh B3aMMOJCHCTBIE
MEK/Iy MOJIb30BaTENsIMH) U BBIIIEyKa3aHHbIE TpU XxapakrepucTtuku. Lndpossie
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cepBHCHL: (OaHKOBCKHE MPUIIOKEHHSI, MAPKETILIEHCH, TOCYCIyrH) 6a3upyloTcs Ha
pacnpenenenHoit IT-uagpacTpykType (cepBepax, 6a3ax JJaHHBIX, KOHTEHHEPHBIX
1 00JTaYHBIX PELIEHHsIX, CPEACTBAX JOCTABKM KOHTEHTA), TMIAaBHBIMHU TPEeOOBAHUSI-
MH K KOTOPOIii SIBJISIOTCS MacIITaOMPyeMOCTb, OTKA30yCTOMYMBOCTh U TMOKOCTh
(JIETKOCTh aJIalTallid K pealbHbIM TEXHUYECKHM YCJIOBHSAM), T7Ie COBpEMEHHbIE
MHCTPYMEHTBHI [I03BOJISIIOT aBTOMATH3MPOBATh KOH(UTY palio, MacIiTabupoBaHe
1 OOHOBJICHHE CEPBUCOB MPAKTUUECKH ITOUTH O3 BMEIIATEIbCTBA YEJIOBEKa.
WudpacTpyKTypy NpOrpaMMHOr0 0OecIieuyeH s COCTaBIISIOT

¢ CHUCTEMHOE€ ITPOrpaMMHOE obOecrieueHue (I/I, B [IEPBY10 O4Y€pElb, OIIEPALIMOH-
HBbIC CUCTCMBI, CETCBOC IPOrpaAMMHOC 06CCHC‘IGHI/IG),

* Cpe/ACTBa BHUPTyaIM3aluK (TMIEPBU3OPHI, OOECTICUMBAIONINE pa3JiesieHue
(pusnvecKkux pecypcoB Mexay HECKOJIbKMMHU BUPTYaJIbHBIMU MallIMHAMH),

* CYB] (narmpumep, PostgreSQL, koTopasi oOecrieurBaeT HaIEKHOCTb U Mac-
ITaOUPYEMOCTb IPH XPAHEHUH U 00paboTKe OONBIIMX 00BEMOB JIAaHHBIX).

LndpoBeie cepBUCH (OaHKOBCKHME NPHUJIOKEHHS MapKeTIUIEHCHI, TeJIeMeIu-
LIMHCKHE TIaT(OpMBI, rocycayru) (PyHKIIMOHUPYIOT O1arofapsi pacipeieIeHHON
UT-undpacrpykrype (B Hee BXOAST cepBepbl, 0a3bl JaHHBIX, KOHTEHHEPHbIE U 00-
JIayHble pelIeHUs], CUCTEMbl JOCTaBKU KOHTeHTa). Hanpumep, nopran «locyciny-
I'» B3auMojeicTByeT ¢ uHdpactpykTypoil «locTex» nns yHugukanum u Mac-
MTaOMPOBaHMS Pa3IMIHBIX BeIOMCTB [§].

[TporpammMHasi MH(GPACTPYKTYpa BIHMSET Ha CKOPOCTh HU(PPOBOH 0OpabOTKH:
¢ BHegapenneM DevOps-nipaktuk (Metonosnoruss CI/CD u nmoaxoma [aC) B passr
ObICTpee BHEAPSIIOTCS NU(pPOBbIE MPOAYKTHI, TaK KaK MUHMUMH3UPYETCS] BMellla-
TEJIbCTBO YeJIOBEKa B MPOLIECC aBTOMATU3aIMK, KOH(pUTrypHpoBaHue, MaclTaOu-
poBanue 1 00HOBJeHNE cepBUcoB [0]. B tenemenunune («Coep3mopoBbe») odec-
NIEYMBACTCSI 3aLIUTA EPCOHATIBHBIX JAaHHbBIX, BUICOCBS3b, HHTErpalus ¢ 6azamu
peLenToB Ha 00JIauHOM MH(MPACTPYKType, 4acTO C MCHOIb30BAaHUEM MHKPOCEp-
BHUCHOH apXUTEKTYPHI.

Jns XxpaHeHust 1 0OpaOOTKM AAHHBIX HCIIOJb3YIOTCSI CHCTEMBI YIIPaBJICHUS
6asamu naHHbIX (PostgreSQL), obecrieunBamiue HaIEKHOCTh U MacIITabupye-
MOCTb IipH padote ¢ OONBIIMMHI 00bEMaMK HH(pOpMaIMH (Te MCIOb3YITCS UH-
CTPYMEHTHl MOHUTOPHHIa, KOTOPBIE COOMPAIOT METPUKH, IPEJOCTABIISIONINE AaH-
HBIE JIJI51 aHAJIM3A IIPOM3BOAUTEILHOCTU U COCTOSIHUS CEPBUCOB) [[7].

CoBpeMeHHasA TEHACHIMS B Pa3BUTUM BUPTyaJIM3alMUd — KOHTEHHepHU3alus
(TexXHOJI0TUsl, CyTh KOTOPOH B TOM, UTO IIPMJIOKEHUS 3aITyCKAIOTCS B N30JIMPOBAH-
HBIX cpeJlax — KoHTelHepax). Hanbosee n3BeCTHBII MHCTPYMEHT CPEICTB BUPTY-
amm3anmn Docker, a B pacnipesieleHHBIX cuCTEMax [UIsl yIIPaBJIeHNUs MHOXKECTBOM
KOHTeITHepoB (PYHKIIMOHHUpPYET opkecTparop Kubernetes.
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CoBpeMeOHbIe IOIXO/bI K YIPABJIEHUIO HH(MPACTPYKTYpOil TpeOyIOT BHEApe-
HUS KOHIIeTnH [aS, onuChIBAIONTYI0 BCIO KOH(DUTYPAITHIO CUCTEM B BUJIE UCXOHO-
0 KOJIa, YTO TO3BOJISIET aBTOMATH3MPOBATh PA3BEPTHIBAHKE, TECTUPOBAHNE M MAC-
mrabupoBanue uHppacTpykTypsl, a Takxke CI/CD cuctemst (Jenkins wmu GitLab
CI), aBTOMaTH3HPYIOIIHE MPOLIECC MHTErPALMHU U JOCTABKH IPOrPAMMHBIX OOHOB-
JIeHU# (00eceYrBaloT HEPEPHIBHOCTD LIM(POBBIX CEPBUCOB U OBICTPOTrO BHEpE-
HUS1 HOBBIX (PyHKIMIA) [8].

CoBpemenHas 1upoBast UHPPACTPYKTYpa CTPOUTCS CETOAHS HA TIPUHITUIIAX
6a3oBoit Mmogem OTKpwITHIX cucteM Open Source, YTO MUHAMHU3UPYET U3ICPK-
KU JIMLIEH3UPOBAHHUsI, ObICTpee pearupoBaTh Ha ysI3BUMOCTH U UCIIONIB30BATh ep-
crieKTUBHBIE petieHust. CerosiHs 6a30Basi MOJEJIb OTKPHITON CUCTEMBI — YacTh IIPO-
I'PaMMHOI 9KOCHCTEMBI, OOecrieunBarolias yckopenue 1ugpoBoii tpanchopma-
IIUH ¥ TEXHOJIOTUYECKYI0 He3aBUCHMOCTb.

Ob6auHble MOZIeNH TpefocTaBieHus yeiyr — laaS, PaaS u SaaS — Bax#bie co-
crasistionie coppemennoi IT-uagpactpykrypsl. Edge u Serverless computing —
HOBBIE MOAXO/IBI K 00paboTKe JaHHBIX, HAMIPABJIEHHbIE HA MOBBIIIEHUE POU3BOJIH-
TEJIbHOCTU M CHWXKEHME 3aTPaT Ha MH(PPaCTPyKTypy.

Edge u serverless computing — HOBbIE IOIXO/IBI K 00pabOTKe OONBINNX JaHHBIX,
TMOBBIIIAIOMIYE TPOU3BOAUTENHLHOCTD U CHIKEHIE 3aTpaT Ha mH(PpacTpyKTypy. Ta-
KO MO/IXO[] IEPEHOCHT BBIYUCIHUTEIbHBIE PECYPChI OJIHKE K HICTOYHMKAM JaHHbIX,
a 9TO CHUIKAET U3JEePXKKU U ToBbIaeT 3¢ dekTuBHOCTh 00padoTku Kop 3amycka-
eTcst 6e3 Toro, YToObl YIPaBJIsATh CEpPBEpaMU, aBTOMATUYECKH MACIITaOUPYIOTCsI
pecypchl B 3aBUCUMOCTH OT 3arpy3KH: - TEXHOJIOTUsI CIIOCOOHA alalTUPOBAThCS K
W3MEHSIOIIAMCSI YCIIOBUSIM.

API-first mogxox u API-5k0OHOMHKA — IPHOPUTETHBIE TIOAXOIH B pa3paboTKe
nporpamMmuoro odecrneyenusi: API-first — pazpabotka untepeiicoB MporpaMmMu-
POBaHMs NPUWIOKEHHUIA — 00eCIIeUnBaeT CTaHAAPTU3UPOBAHHBIN YIOOHBIN CIIOCO0
B3aMMOJEHCTBUS MEXy pa3INnYHBIMUA KOMIIOHEHTaMH cucTeMsl, API-skoHOMMKa
npeacraiser API kak cTpaTernueckuii akTHB, MO3BOJISIONINI PACIITUPSTH CEPBU-
CBI, IHTETPHPOBATHCS C TIAPTHEPAMH U CO3[aBaTh HOBbIe Ou3Hec- Moaen [9].

DevOpsu DevSecOps — oOpraHM3allOHHO-TEXHOJIOTHMYECKHE CTaHJapTHl,
npeiHa3HaYeHHBbIE 151 Pa3pab0TKH, TECTUPOBAHUS M IKCILTyaTallMi IPOT PAMMHO-
ro obecrieuenus1. [IepBblil cTaHAAPT MO3BOJISIET YCKOPUTD MPOIECC BBITYCKa MPO-
IOYKTOB BBUJIY TECHOTO B3aUMOJCHCTBUs pa3pabOTUMKOB U ONEPAIMOHHBIX KO-
MaH[I, a BTOPOil CTaHJAPT UHTETPUPYET ACIEKTHl OE30IMaCHOCTH Ha BCEX dTarax
JKU3HEHHOTO IMKJIA Pa3pabOTKH, YTO OYEHb BAXHO B YCJIOBUSIX MHTEHCHBHOCTHU
kubepyrpos [[10].

BaxxHas TeHIEHLMsA B COBPEMEHHOM TE€XHOJOTMYECKOM NMoAxo/e (YIOMHUHAB-
mmiics Beiie Edge computing) — nepexon k nepugepuitHsIM BBIUUCIEHUAM — IO~
XOJI, B KOTOPOM 3HAYUTEJIbHAS YacTh 0OpaOOTKY TaHHBIX TIEPEHOCUTCS OJIMKE K
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UCTOYHHMKAM JIaHHBIX. DTO CHUXKAET 3aJePKKU, YMEHbIIAeT HArpy3KH Ha KaHAJIbI
CBSI3U U JIJIaeT KPUTHUYECKUE CUCTEMBI ycToiurBee K cOosim. Edge-Borunciienus
npuMeHsioTcs B yctpoilictBax nTtepHeTa-Beweil (IoT), y3nax 5G-cereli um Jyio-
KaJIbHBIX IIEHTpax 00paOOTKM JaHHBIX, PACHOJOKEHHBIX HEIOCPEICTBEHHO Y 3a-
Ka34MKa.

OTMeTUM TEHAEHIMIO YCUJIEHHUS 3HAUYeHHs NMPUMEHEHUs MHTEJUIEKTYaJIbHBIX
CHCTEM B YIIpaBJIeHN WH(PACTPYKTYpOil BBUAY YCJIOKHEHHS U pacTpeaeIEHHO-
ctu IT-cpen. B yactHocTH, B Ionxone AIOps, couetaromem aHam3 OOJBIINX TaH-
HBIX U QJTOPUTMbl MALIMHHOTO OOYYEHHs JUIsi MOHUTOpPHMHra M nopuepxku IT-
cucrem (rutarpopmsl AIOps: Dynatrace, Splunk, Moogsoft), codupaioTcst 1 06-
padaTbIBalOTCs1 COOBITHUS, JIOTU U METPUKH, TIO3BOJISIONINE BbISBIISTH CKPBITHIE 3a-
BUCUMOCTH, ITPOTHO3UPOBATH COOM M aBTOMATUYECKH MHULIMMPOBATh KOPPEKTUPY-
IolIMe NeCTBUS JI0 TOTO, KaK MHIMAEHTHl CTaHyT KPUTUYHBIMHU.

B MoHMTOpHHTE HaIe ) KHOCTH COBPEMEHHOI MH(PACTPYKTYPHI TAKKE peann3y-
eTcsl TEH/ICHIMS IPOaKTUBHOTO MOHUTOPHHTa — IIPAKTHKA, TP KOTOPOH OTKJIOHE-
HHS OT HOPM (prKCHpyeTCs emé 10 BOSHUKHOBEHMSI CEPbE3HBIX MOCIIECTBUM, ITPO-
AKTUBHBIE CHCTEMbI HEMPEPHIBHO aHATIMU3UPYIOT TEJEMETPUIO U pearupyloT Ha Io-
TEHIUaJIbHbIE YTPO3bl B peaibHOM BpeMeHU. HcTpyMmeHTsl (Prometheus, Zabbix
1 Grafana) o0ecrieurBalOT BU3yIM3ALMI0 METPUK, TeHEPALIMIO OTIOBEICHHH 1 aB-
TOMaTHYeCKOE MacITaOMPOBaHME WM TIEPE3aIyCK KOMIIOHEHTOB cucTeMbl. Takoi
MO/IXOJ] HE TOJIKO COKpAIAaeT BPeMsI IIPOCTOSI, HO U CO3J1aéT OCHOBY AJISI CaMo-
BOCCTAHABJIMBAIOIUXCS ADXUTEKTYP, YCTOWUUBBIX K COOSIM M U3MEHSIOIMMCST Ha-
rpy3Kam.

CaHKIMH PUBEJM K OTPaHUIEHHMIO JIOCTYIA K 3araHbIM MPOAYKTaM U CEpBH-
caM, Havyas1 (hOPMUPOBATHCSI BHYTPEHHUIA pHIHOK oTedecTBeHHoro [10. Hanbonee
3ameTHble pemmennst OC Astra Linux ot AO «HITO PycBUTTex» (B BoeHHOM CeK-
Tope U roccekrope), miargopma suptryammsannd CKAJIA-P ot 'K «MHpocucte-
Mmbl [Ixer», oreuectBeHHble CYBIL (PostgreSQL, Postgres Pro), cucrema kpumnro-
rpaguueckoii 3amuthl ot Kpunrollpo, unctpyments ot «PEIL CO®PT» u gpyrux
poccuiickux BeHnopos [|[11] (B Anmba-banke, B 4acTHOCTH, BHeJpeHa CIICIHATH-
3upoBaHHas 1argopma Feature Store, open-source 6ubnnoreka AUF). Cospe-
MEHHbIe pa3paboTKu HH(PPACTPYKTYpbl oTedecTBeHHOro [10 akKTUBHO NPUMEHSIOT
METO/Ibl MAIIMHHOTO 00YYeHUsI.

3akaoyenue

B pabote naH KpaTKuii 0030p MOHATHIA, THCTPYMEHTOB M IIOJXOJI0B, UCTIONb3Y-
eMBIX B pa3padoTke U (PyHKLIMOHMPOBAHUHI COBPEMEHHOM MH(PACTPYKTYPHI IIPO-
IPaMMHOTO 00eCIeUYeHH s], YTO AAeT NPeACTABICHHE O COBPEMEHHBIX TEH/ICHIIUSIX
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B 3Tol oOs1acty. IIpoBesieH CpaBHUTENbHBIA aHAIM3 TeHAEHLUI Pa3BUTUSA COBpe-
MeHHBIX pecypcoB I1O ¢ yueToM UX KOMILUIEKCHOTO B3auMoeiicTBus. Pe3ynpraTsl
MO OBl OBITH TTOJIE3HBI JUIsl HOCTPOCHUSI COOTBETCTBYIOIIETO Kypca JJIsi Maru-
CTPOB W GaKaIaBPOB, KOTOPBIE AOJKHBI yIUTHBATh OCOOCHHOCTH COBPEMEHHOTO
pa3BUTHSA B 00J1aCTH OOMBIIMX JAHHBIX (M X POCTa), HEOOXOAUMOCTH pacIpejie-
JICHHBIX BBIUMCIIEHUI1, KHOEpyrpo3, MOTPeOHOCTH B BBICOKO JJOCTYITHOCTU U Mac-
IITaOUPYEMOCTH, a TaKXke MOAX0I0B KOHTeHHEepU3alui, MUKPOCEPBUCHBIX apXU-
TEKTYp U OOJIAYHBIX TEXHOJIOTHIL, a Tak:Ke BhIOOpa KoHKpeTHOro [1O st Hanpas-
JIeHUi pa3pabOTKU CTYIEHUECKHX TIPOEKTOB.
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