ITpennomaBanue pyHmaMeHTAJIbHBIX OCHOB
NCKYCCTBEHHOI'O MHTEJIJIEKTa KaK
peajin3aliid KOHIENIM HOBOT'O HAYYHOI'O
3HAHUA

C.T. Inaankuit', 1. T. Bypeikun?

PaccmarpuBaeTcst cOBpeMeHHasI CUTYaIlis PA3BUTHsI ODIIECTBA, KO-
I/Ia OHO BILIOTHYIO ITOJIONNJIO K BOCIIPUSITUIO METOJIOB U CPEJICTB UCKYC-
crBerHoro nHresuiekTa (V) B mOBCEHEBHOM KU3HN KaK K Peajn3a-
UM NPUHIUIIOB HOBOI'O HAYYHOrO 3HaHUs (y4YEeHUs), OCHOBAHHOIO Ha
dbynmamente «Hayku o manubix». [Ipeioxkena aBropckasi KOHIIETITIHS
IOCTPOEHNUsT 00PA30BATEIFHBIX TPAEKTOPHIA IIPH IIOATOTOBKE CIIEIIAAJIH-
croB B cchepe N

KurouyeBbie cj10oBa: MCKYCCTBEHHBI MHTE/IEKT, BBICIIEe 00pa30-
BaHUe, YIEeHbIN 110 JAHHBIM, HHKEHED 110 JAHHBIM, AHAJUTUK JAHHDBIX.

1. BBenenne

B macrosimee BpeMst MUp TOCTUT TOBOPOTHOTO MOMEHTA B PA3BUTUU METOJIOB
U CPEeJICTB MCKyccTBeHHOro nHTeekTa (M), korma co3maBaeMbie TEXHOJIO-
U TIepenuin 3 O0JACTU TEOPUU U HAYKU B <«PEAJbHBI MUP», T.e. CTAJIH
JOCTYITHBI PAKTHIECKH BCEM OTPAC/IAM SKOHOMHUKU. DTOT CHABUT SIBJIAETCS
BechbMa, 9(PHEKTUBHBIM, HO, B TO YK€ BPEeMsl, HEIIPOCTHIM, ITOCKOJILKY COYeTaeT
B cebe ciioxkuocTn npuMeHerust U co citoxKHOCTAMEU OpraHu3aliii deI0Bede-
ckoit nesiresibHOCTH. CEro/iHst HM Yy KOI'O HE BBI3BIBAET COMHEHUI, UTO yCIIeXu
B PA3BUTHUN SKOHOMUKHU CTPAHDI, B OCOOEHHOCTH, B €€ 1ndPOBU3AINN, B OYEHD
OOJIBIIION CcTeleHn CBsi3aHblI ¢ BHejpeHueM texunojoruit UM, B cBsazu ¢ atum
BOBHUKAET IPUHIMIINAJILHO HOBas 3ajada nHTerpamnuu I Bo Bce orpaciu
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SKOHOMUKH, OYKBaJbHO BO Bce cdepbl Hamrell »xkusnu. [lepen maykoit crto-
UT 3aJa4a, PEeNnTh KOTOPYIO B paMKaX KaKOIO-HUOY/b OHOTO HAIIPABJICHUS
HEBO3MOXKHO. Pa3BuTre W moBceMecTHOe BHejpeHue TexHosiornit MM — sTo,
1I€JIb, JIOCTUKUMAsI TOJILKO CEPhE3HBIMU ITPOJIBUKEHUSIMU, KaK B WHMOPMa-
THKe U THPOPMAIMOHHBIX TeXHOJI0rnAX, B «Hayke o JaHHBIX», B MAITMHHOM
obyuenun, TaKk U B (DU3MOJIOTMHU MO3ra, IICUXOJOTUM, dTuKe, punsocodpun u
mpaBe. SHAUNMBIE JOCTUKEHUST B 9TOH 06JIACTH MOTYT OBITD CETAHBI TOJTHKO
00'bEeIMHEHHBIMI KOJIJIEKTUBAMU yUIEHBIX Ha CTBIKE pa3HbIX aucnuiina. Ho u
9TO — TOJILKO O/THA CTOPOHA Ipob ieMbl. JIpyras e ee cTOpOHA — 9TO HEXBATKA
TOTOBBIX MHOTOIPOMUIBLHBIX CIIEIUATUCTOB. ABTOPBI XOPOIIO TIOHUMAIOT 3TO
U CIUTAIOT, YTO YHUBEPCUTETAM HYKHO PA3BUBATH HAyIHO-00pa30BaTEIbHBIC
[POTPAMMBI, 110 KOTOPBIM CTYJIEHTBI Oy/IyT 00y4IaThCs BCEMY, ITO UM HEOOXO-
VMO I TaJIbHEHIell yCIenHoil Kapbephbl B BHIOPAHHON 00/I1aCTH, a TaKkKe
y9acTBOBaTh B pa3paboTKe peasbHbIX IPOEKTOB (HAIPUMED, B CTYICHIECKIX
KOHCTPYKTOPCKUX 010po). Jledunur vemosedecknx TajaHTOB SIBJISIETCS HAW-
6osiee 3amerbiM Jepunurom VI B cTpane u cTaHOBUTCH CaMbIM CEPbE3HBIM
NPENATCTBUEM JIjIsi TPUOOpETEHUsI, CO3JaHUA W BHEJIPEHUS TEXHOJIOTUI Ha
6aze NU. Hyk#H0 cTponTh HOBbIE KOHBEHEPDHI TAJIAHTOB, CO31aTh HOBLIE 00pa-
30BaTesbHbIe TporpaMmMbl. [ludposoit Bek Tpebyer mudposoro kopiyca. He
MeHee BaykKHO yJIydiarh, Kak STEM-o6pasoBanue, Tak U cUCTeMY IIpueMa 1
yJiepKaHusi BBICOKOKBATM(DUIIMPOBAHHBIX KAJIPOB. DTH 3aJa4u ceifdac pera-
forca B MI'YV B pamkax HeIaBHO OPraHM30BAHHON HAyJIHO-0Opa30BATEILHOM
mKOJIbl «MO3r, KOTHUTHUBHBIE CUCTEMbBI U MCKYCCTBEHHBIN MHTEJUIEKT», 00b-
eJINHATOIIEHl TPYIIILI CC/ieoBaTe el U IperoaBareieil psiia pakyJIbTeTOB
U UHCTUTYTOB YHUBEPCUTETA.

2. Konnennus mpenogaBanusa ocuoB VI

ABTODBI B CBO€IT HayIHO-00pa30BaTEIBHON JeITeIbHOCTH IPUHIMAKOT CMEHY
mapaJurMbl B IIOCTPOEHUN 00OPa30BaTE/IbHON TPAGKTOPHH OYIYIIUX CIEIa-
jmcroB B obsractu M. A wMmeHHO, MBI cYMTaeM, UTO ODINECTBO BILIOTHYIO
ITOJIOTIIIO K BOCIIPUSATHIO METOJIOB U cpeicTB VI B moBce THEBHOM YKU3HU KaK
K peaJiu3aliuu IPUHITUIIOB HOBOI'O HAYYHOT'O 3HAHUSI, 6a3UPYIONIErocs Ha CJie-
nytoreM GyHIaMenTe (OCHOBBI TAKOTO KOHIIEITYAIBHOTO TIOIX0Ia N3JI0KEHBI
B pabore [1]).

OcHoBa 3uaHus: «Hayka o JaHHbIX» — HAyKa O IPE/ICTABJICHUN JAHHBIX,
X XpaHeHuH, Iepejade W aHaJm3e, KaK KOHIENTYaJIbHON OCHOBE MOJIeJieit
JKU3HEHHBIX ITPOIECCOB.

Ileab 3HAHUSA: OCMBICTIEHAE U ITPEJICTABIEHUE YKU3HEHHBIX ITPOIECCOB B
HayqHOU, MudpoBoii (opMe, OPUEHTUPOBAHHON HA JAJbHEUINNI aHAIN3 U
yIIpaBJIEHUE ITPOIECCAMHU, KaK B IPUPOJIHBIX, TaK U B CO3JAHHBIX JIIOJIbMU
crcTeMax pa3BUThIME cpeacTBamu 1.



Sanavya 3HAHUS: YCIIEITHOE PENIEHUE PA3IMIHBIX 33189 YeJIOBEIECKON
JIeSITeJIBHOCTH METOJIAMU U CPEJICTBAMH MCKYCCTBEHHOI'O MHTEJJIeKTa, 0a3u-
PYIOIIUMUCS Ha JTocTHKenusx «Haykn o Janabixy Kak Ha PyHIaMEHTAILHON
OCHOBE.

Hocurenu 3HaHuA: yueHble 0 JaHHBIM, CIIENUAJIACTH B obaactu V.

CpencrBa mnepenaydm 3HAHUsI: BBICOKOPA3BUTHIE CPebl 00pabOTKU
MAHHBIX, Takne, Kak Python ¢ mmoxkecTBOM OMOIMOTEK MOyJIei, a TaKIKe
npyrue, 3PEeKTUBHBIE CPEICTBA 00pabOTKU, IIPEJCTABICHNUS U AaHAJIA3A JTaH-
HDbIX.

Cdepa pacnpocTpaHeHne 3HAHUS: TOTAJIHHOE TPUMEHEHUE BO BCEX
BUIaX UeJ0BEUECKON aesTenbHOCTH MeTomoB M, moBcemecTHOEe BHEIpeHNE
THUIIOBBIX pernieHuil u uHcrpymentapues. [logroroska Yuensix, UHkenepon
1 TexHUKOB, OCYIIECTBIISIONINX PA3BUTHUE U IpuMeHenue cpeqacts M.

[TocTapaemcst 060cHOBATH HEOOXOIMMOCTH HOBOI'O KOHIIEITYAJbHOI'O BOC-
MPUSITHS B TIOCTPOEHUHN 00Pa30BATEILHOIO IIPOIECca O/ Iy IIUX CIIEIUaTUCTOB.
B nacrosiiiee BpeMmsi npuHsita cieyioiias KJjaccuduKalus CIennaaIncToB,
paboTtarorux B odbaactu NU:

e Yuensle o jauabiM (Data Scientists/Al developers);

e lnxkeneps 1m0 ganubiM (Data Engineers);

e nxkenepoi-iporpammuctsl (Software Engineers);

CrenpnasmcTel 110 sKcmryaraun u pazsuruio (DevOps);
Cuernasmicter o kubepbesonacuoctu (DevSecOps);
Memne Kepbl IO yIIPABJICHUIO PUCKAMUI | ayInTOPbI;

ApXuTeKTOpBI JAHHBIX.

Jaxe ¢ ydeToM OIpesiesIeHHON Pa3MBITOCTH IPAHUI] B PAMKAX JEATEIb-
HOCTH 3TUX CIIEIUAJINCTOB MOYXKHO BCE-TAKH yTBEDPXKJATh, 4TO, KaK 06pa3o-
BaTeIbHbIE CTAHJIAPTHI, TAK M MX IPAKTHYIECKAas! [OJIOTOBKA JOJKHBI ObIThH
pasiarIHbIMA. PaccMoTpuM pUHIMIIHATIBHBIE OCOOEHHOCTH JIeSITEeIbHOCTH Ta~
KUX CIICIUAJIICTOB.

Yuenste 1o jganabiM (Data Scientists/Al developers).

CueruancTel 110 00paboTKe TAHHBIX OOBIYHO BBICTYIIAIOT B POJIH Jeii-
CTBYIOIUX JIUIL Ipu paspaborke MU 1o ymosrganuio. BoabmmHCTBO crernma-
JIICTOB II0 JJAHHBIM 33HUMAIOTCA KaK PYYHONU aHAJIUTUKON, TaK U aHAJIUTUKOM
Ha ocHOBe VN, XOTs psij yIEHBIX 110 JAHHBIM ITPEITOYATAIOT CIIEITUATUZAPO-
Barbed Ha U, Hanpumep, KOHKpeTHbIE JUCITUIIMHEL, TAKHE, KAK HEIPOHHBIE
CeTH, 9aCTO TPEOYIOT CIeruaabHOro onbita. OgHON M3 MPUYINH BO3HUKHOBE-
HUS TAKUX CHEIUAJIU3UPOBAHHDBIX JTOJIKHOCTEN, KAK MHYKEHEPHI 110 00paboTKe
JTAHHDBIX, COBETHUKH 10 ITUKE /TIOJIUTUKE U JP., SIBJISAETCS TO, YTO OHU TI03BO-
JITIOT YYEHBIM IO JAHHBIM COCPEIOTAYMUBATLCS MMEHHO HA PA3BUTUU HOBBLIX
TEeXHOJIOTUHA.

Unzkenepst 1o ganubiv (Data Engineers).




Kongeitepbl JJaHHBIX JIE2KAT B OCHOBE >KU3HEHHOT'O IUKJIA MOJEJEil mpo-
M3BOJICTBEHHBIX IIPOIECCOB, & WHXKEHEPHI 110 00pabOTKe JTaHHBIX, B CBOIO OUe-
peJib, TOJJIEPKUBAIOT KOHBeephl jaHHbIX. [[ocKoIbKYy 9TH KOHBefiepbl MO-
IyT OBITH JOCTATOYHO abOCTPAKTHLIMU U CJIOXKHBIMU, UH2KEHEPHI 10 00paboT-
K€ JIAaHHBIX MOTYT 3HAYUTE]HHO MOBBICUTDL 3 dekTuBHOCTEL cpencts U, B
KPYIHBIX OPraHU3aIUsIX YIIPABJIEHNAE TTIOTOKOM JIAHHBIX, IOMUMO YIIPABJICHUST
CAMMMU [IPOU3BOJICTBEHHBIMY ITPOIIECCAMHU, SABJISETCH OTBETCTBEHHBIM yYacCT-
KOM DabOTHI.

Unzkenepsl-iporpammuctsl (Software Engineers).

NH2Kk€eHEPBI-IPOrPAMMUCTBI OOBITHO HE CO3JIAI0T MOJEH YIIPABJISIEMbBIX
WU nporieccoB, HO, ¢ JPYToil CTOPOHBI, OOJIBITMHCTBO OpraHu3aIuii paspaba-
TBIBAIOT HE TOJIBKO TaKUe MOJIEJU, HO U HEOOXOIMMOe IporpaMMHoe obectie-
YeHUe W pa3/IuIHble IPUJIOXKeHUsI. BaXKHO, ITOOBI HHYKEHEPBI-IIPOrPAMMUCTHI
U CIEIUAJIUCTHI 10 00paboTKe JaHHBIX PabOTaJM BMECTEe, TOTIa IpoIe obec-
neunThb dddexTuBHOE pyHKImonuporanue cucrem NU.

CrerrasiucTsl o skciutyaranuu 1 passuruio (DevOps).

Komanger DevOps BBITIOJIHSIOT JIBE€ OCHOBHBIE DOJIM B YKU3HEHHOM IIHK-
ne monenu M. Bo-mepBbIX, OHM MOIIEPXKUBAIOT OIEPAIMOHHBIE CUCTEMBI,
a TaKKe TeCThI JJisd obecredeHns Oe30IaCHOCTH, IPOU3BOIUTETLHOCTH U JI0-
crymaocTtu Mojeseir . Bo-BTopbix, OHM OTBEYaIOT 3a yIpaBjieHne KOHBeii-
epamu JaHHBIX. O0e 3TU posu TPEeOYIOT TECHOTO COTPYIHUYIECTBA ¢ AHAJIUTH-
KaMW JIAHHBIX, HHKEHEPAMU JIAHHBIX U apXUTEKTOPAMU JTaHHBIX.

Crerrasncrsr o kubepbesonacuoctu (DevSecOps).

Hanexxnast Texumyeckasi apXuTeKTypa U IMOJATHKA KuOepOe301acHoCTH
JUTS 3allUThl JAHHBIX u npuiaoxkennit U umeror pemaroiiee 3nadenue Jis
nosrocpounoro ycuexa suejpenns VIV, DevSecOps, ocaosbiBasich Ha DevOps
(Habope TPOIECCOB U METO/IOB, HAIIPABJIEHHBIX Ha MOBBIIIEHIE 3(DMOEKTUBHO-
CTU B3aUMOJIEHICTBHUS U KOOPMHAIMU MEXKTy PaspabOTINKAMU U OIEPAIH-
OHHBIM ITIEPCOHAJIOM ), PACIIUPSIOT cepy ITUX OTHOIICHUIT, BKIIOUAs B Hee
6e301aCHOCTh CHCTEM U X YCTOWUUBOCTD K IIPEIHAMEPEHHOMY 3JI0y MBIIILICH-
HOMY BMeIIIaTeIbCTBY.

Memne/Kepbl 110 yIIPABJIEHUIO PUCKAMU | ayJIUTOPbI.

B onpezeneHHbix oTpacisix (0COOEHHO B CeKTOpe (DUHAHCOBBIX YCJIYT)
dbyukuust mozenn ynpasienusi puckamu (MRM) urpaer permatoriyo posb
JI7IsT CODTIOIeHNsT HOpMATUBHBIX Tpeboanuit. MRM Takske MoxKeT 3aIluTUTD
KOMITAHUU OT MOTEPh, BHI3BBAHHBIX HEIMDMEKTUBHO PAOOTAIONTUMU MOJIEISIMU
nn.

ApXUTEKTOPHI TAHHBIX.

ApPXUTEKTOPHI JJAHHBIX UTPAIOT BECbMa BaXKHYIO POJIb B YKU3HEHHOM IIHK-
Jie MOJIeJI MaITUHHOTO 00y4deHust, 00ecrevunBas MacIITabupPyeMyio 1 THOKYIO
cpeny mist paspaborku Mogesieit. Kpome Toro, paszpaboruunkam cpeacrs MU




II0JIe3€H MX OIBIT IJId BHEJAPEHUA HOBBIX TEeXHOJOTHI JJId IIOBBIIICHU A 3(b—
(beKTI/IBHOCTI/I nx IMMpuMeHeHUd.

3. BeiBoabl

Kak mbI BujinM, cdepa npumenenusi Meto1oB u cpejicts N siByisiercst MHOTO-
YPOBHEBOI1, B KarK/IOM ee CJIoe penraiorcs cuernududeckue 3aaaqu. [loaTomy u
o/Ir0TOBKa, crieruayincToB mo VI jro/mkHa ObITH BBIJIEIEHA B CAMOCTOSTE b=
HYIO Hay9IHO-00pa30BaTeIbHYIO 00/1aCTh, B (pyHIaMeHTe KOTOPOH HAXOIUTCS,
mpexje Bcero, «Hayka o JaHHBIX», HAPSTY € TPUMBIKAIOIINMA OOJIACTSIMA
3HAHUIA. PeaﬂI/I3aHI/IH ITON njaen B TOM WJIM UHOM BHUJI€ OCYIIECTBJILACTCA B PA-
Jle BeJlyIIUX yHUBEPCUTETOB Mupa (cM., Hanpumep, [2]). IIpobiembr 06y yerust
crynenToB «Hayke o JJaHHBIX» U MOJATOTOBKU «yYEHOTO IO JIAHHBIM» HMEIOT
cBOIO crienuuKy JJisi KIACCHYECKUX YHUBEPCUTETOB, TOTOBAIIUX CIIEIUAJIN-
CTOB B paMKaX IIPOrPaMM aKaJIeMIIEeCKOr0 BBICIIEro obpas3oBanusi. Paccmor-
PEHUIO BapUAHTOB €€ pEIeHUs IOCBAIIEHb MHOTHE PA0OThI POCCHUICKUX U
3apy0eKHBbIX yueHbIX. VIHTEpeCHO Tak»Ke OTMETUTb, UTO, MOMHUMO YCTOSIB-
MIUXCsT, CPOPMUPOBABIIINXCS 00IACTEH, ceiidac TPOUCXOIUT pa3paboTKa yaed-
HBIX [IJIAHOB HerocpeacTBenHo st «Hayku o ganmsix» ([3, 4]). Paccmorpes
(Hych JazKe HeHO.HHO) CIIEKTD HaHpaBJIeHI/II'?I AedTeJIbHOCTU CIIeIUaJINCTOB B
obnactu VU, Mbl IpUXOAUM K BBIBOMY, YTO, HECMOTPS HA YCJIOBHOCTH I'Da-
HUIL uX cdep aKTUBHOCTH, HEOOXOJMMO B IIpPOIecce OOYUIEHUs YIUThIBATH
JIAJILHERIIYIO CIIENNAJN3AIUIO BBITYCKHUKOB. JlJIs pa3/InIHbIX CHEIAINCTOB
HEODXOIMMO pa3pabaThiBaTh pa3IHdIHble 00pPa30BaTe/bHbIE TPACKTOPUH, HE
MIBITAsICh TOTOBUTL «yHUBepcaoB» B obmactu MU. Besyciosno, B maabHeii-
IIeM CIIEIUAJIUCTBl MOTYT MEHSATh MPOMUIN CBOE JIesiTeJIbHOCTH, HO B IIPO-
1ecce OOyYeHMsI HYKHO NOTOBUTDH CIIEIUAJIMCTOB PAa3JUYHBIX Npoduiieit 1o
CaMOCTOSTEJILHBIM 00pa30BaTe/IbHBIM IIpOrpaMMaM. A TIpeIMETHOE HACHIIIe-
HUE 3TUX IPOTPAMM HYXKHO OCYIIECTBJISTH C YIEeTOM HOBOW y4eOHOH mapa-
JIUTMBI.

Baaromapuoctu: Vccienosanne BBITOIHEHO MIPHU MOAAEp:KKe Mexk tmc-
[MUIJIMHAPHON HAYIHO-00PA30BATEIbHOM MKOJIbI MOCKOBCKOTO YHUBEPCUTETA,
<<1\/[O3F7 KOTHUTUBHbBIE CUCTEMBI, I/ICKyCCTBeHHbIﬁ NHTEJLJIEKT».
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Teaching the fundamental bases of artificial intelligence as the
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implementation of the concept of new scientific knowledge
Glavaysky S.T., Burykin I.G.

The modern situation of the development of society is considered,
when it comes close to the perception of methods and means of artificial
intelligence (AI) in everyday life as the implementation of the principles
of new scientific knowledge (doctrine) based on the foundation of «Data
Sciences. The author’s concept of constructing educational trajectories
in the training of specialists in the field of Al is offered.
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