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1 Iesin npakTHKH

[lenpt0 NMPOM3BOJACTBEHHON MPAKTHKU (MPEIIUIUIOMHON) sBiseTcss (OPMHUPOBAHHE WU
pa3BuTHe TPOPECCHOHAIBHBIX 3HAaHMK B cdepe H30paHHON CHEIUATBLHOCTH, OBJIAJEHUE
HEOOXOIUMBIMH KOMIIETEHIIMSIMH 110 W30paHHOMY HAaMpaBJICHUIO CIENUATU3UPOBAHHON
MOATOTOBKH,  Pa3BUTHE  HABBIKOB  CAMOCTOSITCIbHOW  TPOU3BOACTBEHHOW  MPaKTHKH
(mpenaumIoMHOR), pa3paboTka U anpoOalus OPUTHHATBHBIX HAYYHBIX MPEATIOKCHUNA U HICH,
UCIIOJIB3YeMbIX TPH MOATOTOBKE BBIMYCKHOW KBaJIH(DUKAIIMOHHOW paboOThl, OBIAJCHHE
COBPEMEHHBIM MHCTPYMEHTapHeM HayKH Ui MMOUCKAa U MHTEpIpeTaluu WHPOPMAIUU C HENbIO
e€ MCIMOJIb30BaHUS B MpPOIECCe pa3pabOTKH, peaTu3ali U UCCICIOBAHHUS MATEeMATHUYCCKUX H
MH(POPMAITMOHHBIX MOJICIICH.

2 3aja4u NpakTHKH

OcHoBHBIE 3a7Ja4l IPOU3BOJCTBEHHON NPAKTUKH (IIPEIIUILNIOMHOMN):

- IpUOOPETEHNE OIbITA B UCCIIENOBAHUM aKTyaJlbHOW HAYYHO-NPAKTUYECKON MPOOIJIEMB,
o0100p HEOOXOAUMBIX MaTEpPUAIIOB JUIsl BBIOJIHEHUS BBIITYCKHOM KBaTU(HUKALMOHHON padoThI;

- paclMpeHue, CUCTEeMaTH3alMsl U 3aKpeIuIeHHe TeOPeTHUUECKUX 3HAHUI 10 M3y4YEeHHBIM
IPaKTUKaM;

- IOATBEPKACHUE aKTYaJbHOCTU U MPAKTUYECKON 3HAUYMMOCTHU M30paHHOU OakanaBpoMm
TEMBbI UCCIIEIOBAHUS, 000CHOBaHUE CTENIEHU pa3pabOTaHHOCTU HAYYHOU IPOOIEMBI;

- pa3paboTKa KOHIEIIMH BBITYCKHOW KBaJIM(PUKALIMOHHON pabOThI;

- IOJTyY€HHE HAaBBIKOB IPUMEHEHHUS PAa3JIMYHBIX METOJIOB UCCIIEI0BaHMS;

- cOop, aHamu3 W 00OOIICHUE MaTepHaia I0 TeME BBIMTYCKHOW KBaJU(pUKAIIMOHHOM
paboTHI;

- IOJIyYEHHE HAaBBIKOB IPEJICTABICHUS PE3YJIbTATOB MPOPECCHOHANBHOM 1eATEIbHOCTH, B
TOM YHCJI€ B BUJI€ MAaTEPUAJIOB JJIsl SJIEKTPOHHOT0 O0yUeHUS;

- IPAaKTUYECKOE Yy4yacTHe B MPEIAUIUIOMHONH paboTe KOJUIEKTHBA Kadeapsl W/ Hiu
OpraHu3aIiy, B KOTOPOil CTYJeHT OakajaBpuaTa MpOXOAUT MPEATUIITIOMHYIO TPAKTHUKY.

3 MecTo NPaKTHKH B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

[Ipaktuka  «IIpou3BoAcTBeHHas  THpakTHKa  (MPEANUIIIIOMHAsA)»  OTHOCUTCS K
o0s3arenbHOM yacT broka 2 [Ipaktuku yueGHOro riaHa.

[IpousBoacTBeHHAass MpakTUKa (IPEeNIUINIOMHAs) SBISETCS OJHUM U3 DIIEMEHTOB
y4eOHOro rnpolecca noAroToBku OakanaBpoB. OHa crocOOCTBYET 3aKpEIUIEHUIO U YTiIyOJIeHUIO
TEOPETUYECKUX 3HAHUM CTYyAEHTOB, IOJYYEHHBIX HPU OOYyYEHUH, YMEHHUIO CTaBUTh 3aJadH,
aHAJIM3UPOBATh IIOJYyYEHHBIE pe3yJbTaThl M JeNaTh BbIBOABI, INPUOOPETEHUI0 U Pa3BUTHUIO
HaBBIKOB CaMOCTOSITEIbHON IPOU3BOJICTBEHHON NpakTUKU (mpeanuruiomHoii). IIporpamma
IPOU3BOJICTBEHHON MPakTUKH (MPEAJUIUIOMHOM) CTYAEHTOB pa3paboTaHa B COOTBETCTBHM C
tpeboBanusimu GI'OC BO u OITOII GakanaBpuaTa 1Mo HarpaBICHHUIO.

[IpousBoacTBeHHass NpakTHKa (MPEeIAUILUIOMHAs) SIBJISIETCS 3aBEPLIAIONIMM  3TalloM
U3Yy4YEeHUs] TUCLMIUIMH U IMO3BOJISIET CTyJeHTaM OakanaBpuara cOpMHUpPOBaTh U 3aKpENUTh Ha
IpakTUKe c(QOpMHpPOBaHHBIE KOMIIETEHUUMU B cdepe pemeHuss (yHIaMEHTalIbHBIX U
NPUKIAIHBIX HAy4HBIX Ipo0iieM, a Takke B cdepe peanusalMd MHHOBAIMOHHBIX TEXHOJIOTUH
00yueHus.

[IpousBoacTBeHHAs TTpaKkTHKa (TIPEIAUIIIIOMHAS) PEANoIaraeT, Kak oOIy0 NporpaMmy
JUIsL BCceX OOydYaromuxcsi Mo IMporpaMMme, Tak M WHIAUBUAYaJbHbIE MPOTrpaMMbl JUISI KaxJ0ro
CTyJeHTa OakajaBpHaTa , OpUEHTUPOBAHHbBIC HA BHITIOJTHEHNE KOHKPETHBIX 3a/1a4.

B kaxaoM  KOHKpETHOM ciy4yae IMporpaMMa IPOHU3BOJCTBEHHOM  IPAKTHKHU
(MpeATUIUIOMHOM) M3MEHSeTCS M JOTOJIHACTCS ISl KaXJIOro CTyAeHTa OakanaBpuaTa B
3aBHCHMOCTH OT XapaKTepa BBITOJIHAEMON pabOThI.

Tematnka wuccienoBaHUIl JOJKHA COOTBETCTBOBATH HAMPABICHUSAM IPOrPAMMBbI
o0yueHus.



[IpakTuka 6a3upyeTcsi Ha OCBOCHHUH CJIEIYIOUIMX AUCHUIIINH:

Hcropus Poccun, @unocodust, MTHOCTpaHHBIN sA3bIK, MaTeMaTHYeCKHi aHAIU3, Anredpa
W aHaIMTHYecKass reomerpus, Pusuka, JuddepeHnuanbabie ypaBHeHus, JuckpeTHas
MareMatuka, be3omacHoCcTh JKuU3HeAesTelbHOCTH, Pusznueckas KyJdbTypa M CHOPT,
Komnerotepubie cetu, [IpaBoBenenue, Ilcuxonorus, ®usnyeckue ocHOBbI nocTpoeHus DBM,
KomnnekcHeril ananus, Matemarnueckuit ananus II, ba3pl nanHbIX, DKOHOMMKA, PycCcKuil s3bIK
U OCHOBBI JEJIIOBOM KOMMYHHMKalUH, OCHOBBI POCCHICKON TOCyIapCTBEHHOCTH, OCHOBBI
BoeHHOW moarotoBku, WEB-pa3pabotka, O0BEKTHO-OPHEHTHUPOBAHHOE MPOTpaMMHUpPOBaHUE U
mabJIoHBl  TpoeKTupoBaHus, I[IporpammupoBaHue, AJTOPUTMBI U CTPYKTYPHl JaHHBIX,
UYucnennsle meroabl, KpoccmnatdopMuble aeckTon npuiioxkeHus, OyHKIMOHAIBHBIN aHAIU3,
Pazpabotka MoOMIpHBIX TpwioxkeHui, DevOps, Onepanmonnsie cucteMsl, [lapamiensHoe u
HU3KOYPOBHEBOE IporpaMMupoBaHHMe, AnreOpa ¥ BBeJEHHE B TEH30PHBIH  aHAIM3,
MukpocepBucHas apXHUTeKTypa, YucieHHble MeToAbl U IHdpoBas 00paboTKa CHUTHAJOB,
VYpaBHeHUs MaTeMaTudecko gu3uku, MynabTHareHTHble cuctemMbl, OCHOBBI HH(POPMALIMOHHOMN
6e3omacHoct, HelipoceteBble TexHosoruu, IIpoMnT HMHXUHUPUHT B NpodeccHOHATIbHOU
NEeSATENbHOCTH, TEeXHOJOTUH KOMIBIOTEPHOro 3peHus, CoBpeMEHHbIE METO/Ibl KOMIIBIOTEPHOIO
3penusi, O6paboTKa ecTecTBEeHHOrO si3bika, I B poboToTexHHKE, AHANIU3 U MPOCKTUPOBAHHE
UHGOPMAILMOHHBIX cUcTeM, TexHomoruu ymnpasneHnus nanueiMu NoSQL, Teopus BeposiTHOCTEH
U MaTeMaTudeckas CTaTHUCTHKa, TeXHOoIOoruu o0pabOTKM OONBLIMX JAaHHBIX, MHOTOMEpHBIN
CTaTUCTMYECKUU  aHanu3, VIHTeexkryanbHple MeTOAbl  onTtuMu3anuu, COBpPEMEHHBIE
TEXHOJIOIMM MalluHHOro o0yueHus, OOpabGoTka naHHbIX Ha Python, IloaroroBka naHHBIX
MammHHoro o6yuenus, Data-Centric Machine Learning, 'eHepaTtuBHble HEHpOHHBIE CETH,
CocrszarenbHble U aBTO’HKOAEpHbIE Mojenu, DataOps & ML Ops, YnpasieHue kU3HEHHBIM
IUKJIOM JaHHbIX M ML-Mogneneit, KosnektuBHas paspaboTka WHGOPMAIMOHHBIX CHCTEM,
Pa3zpaboTka THOPUAHBIX WHTEIUIEKTYyalbHBIX CUCTEM, AHAIHM3 JaHHBIX MAIIUHHOTO OOYy4YeHWUS,
MeToabl UICKyCCTBEHHOI'O MHTEJIEKTa B 3ajadax Kiaccupukanuu, CucteMbl UCKYCCTBEHHOTO
uHTeekTa, [ uopuanasii UM, DnekTuBHBIC JUCIUIIINHEI 110 (PU3HUYECKON KYJIbTYpE U CTIOPTY.

4. Tun (¢popma) u cnocod nNpoBeeHUsI MPOU3BOACTBEHHOI MPAKTHKH
(mpeaaunIoMHOI)

Tun npou3BOACTBEHHOI NMPAKTUKU: MPEIAUIIIOMHAS TPAKTHKA

Crioco0 npoBeieHUs IPAKTUKU: CTallMOHApHAs; BbIE3THAS.

[IpakTka MPOBOAMTCS B CIEAYIOIIEH popMe: TUCKPETHO MO BHIAM NMPAKTHK — ITyTeM
BbIJIEJICHUS B KaJIEHAAPHOM yu4e€OHOM Ipauke HENPEpBIBHOTO Nepro/ia y4eOHOTO BpeMEHU IS
IPOBEJIEHUS KaXXJI0TO BUa (COBOKYITHOCTH BUJIOB) IPAKTHKH.

[IpakTika MpOBOAUTCS B COOTBETCTBHUU C IPOrPaMMON NPOU3BOACTBEHHON MPAKTHKU
(mpenaumIOMHON)CTYCHTOB OakanaBpuaTta ¥ HWHAMBUAYAIbHONH MPOrpaMMON MPaKTUKH,
COCTaBJIEHHOW OakajaaBpOM COBMECTHO C HAyYHBIM PYKOBOJUTEIIEM.

PykoBoacTBO mpenaumioMHONW MPAKTUKON OCYIIECTBISET PyKOBOAMUTEIb NMPAKTUKU I10
COTJIaCOBAHUIO.

[IpousBoacTBeHHAas mpakTHKa pooautcs Ha 6aze ®bOY BO Ky6I'Y, unaycrpuaibHbIX
MapTHEPOB W/WIKM Ha 0a3e MpeNNnpUATHH, OpraHHU3alMii, HAYYHBIX YUPEKICHUH MpPU HATUYUU
COOTBETCTBYIOIIUX JIOTOBOPOB.

Cpoku TPOXOXKICHHS TMPAKTUKH OMPEACTSIOTCS y4eOHBIM IJIaHOM M KaJICHJAPHBIM
rpaduKoM.

5. IlepeyeHb MUIAHMPYEMBIX Pe3YJbTATOB 00YUYCHUS IPH MPOXOKACHUHU
NpeAJINIIOMHON NPAKTHKH, COOTHECEHHBIX € IVIAHUPYEMbIMHU pe3yJIbTaTaAMH
O0CBOCHMS 00pa30BaTeJILHOM NPOrPaAaMMbI

B pesynbraTe mpoxoskaeHus MPaKTUKX CTYJIEHT JOJKEH NPUOOPECTH CIEAYIOIINE KOMITIETCHIIUH B
cootBercTBur ¢ ®I'OC BO 1 y4eOHBIM MIaHOM:



IIK-1

Cnoco0eH akTHBHO y4acTBOBATh B UCCIIEAOBAHUM HOBBIX MAaTEMAaTHUECKUX MOJIENICH B
€CTECTBEHHBIX HAYKaX; BBISIBUTh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIeM, BOSHUKAIOIINX B
X0J1e TPOECCHOHAIBHON JACATSIBHOCTH B 00JIACTH MOJACIIMPOBAHUS U aHAIM3a CJIOYKHBIX
€CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM

K-1.1

Pa3zpabarbiBaeT KOHICIIIHIO 1
APXUTEKTYpy IPOrpaMMHOMN
CUCTEMBI, €€ (YHKITMOHAIbHBIC
BO3MOJKHOCTH U JIOTHKY paOOTHI,
Jienaet BbIOOp CpesicTB
MIPOCKTUPOBAHUS U pealih3aliy Ha
OCHOBE TPeOOBaHMI C yUeTOM
CYLIECTBYIOLIMX OTPaHUYECHUI

3HaTh: COBPEMEHHBIN TEXHOJIOTHYECKUN CTEK (SI3bIKU
porpaMMHpoBaHus, GperMBOpKH, 6a3bl TaHHBIX,
o0ayHble MIaT(GOPMBI); IPUHIMITEI TPOSKTHPOBAHHS
apxutekTypsbl [1O (MUKpOCEpBHUCHI, MOHOJIUT);
MeTtoaosorun paspadorku (Waterfall, Agile, Scrum).
YMeThb: BBIOUpATh MOIXOIAIINE TEXHOIOTHHU U
WHCTPYMEHTHI JIs1 peaju3alii OoCTaBJICHHBIX 3a/1a4;
MIPOEKTHUPOBATH MACIITAOUPYEMYIO U
MO/JIEP)KUBAEMYI0 APXUTEKTYPY MPUII0KEHHUS;
pa3pabaTbIBaTh U BHEIPSTH IPOTPAMMHBIE PELICHUS,
OTBEUAIOIIHE 33/1aHHBIM TpeOOBaHUAM IO
IPOU3BOIUTENBHOCTH U HA/IEKHOCTHU C YUETOM
CYIIECTBYIOIINUX OrPaHUYCHUH.

BnaneTs: HaBbIKaMu pa3pabOTKH, IPAKTUKAMU
HenpepbIBHOW nHTerpanuu u gocrasku (CI/CD);
HaBbIKaMU palboThI ¢ 00JaYHBIMU MPOBaiiepaMu;
MeTOoJIaMU pe(aKTOpHHTa U ONTUMHU3AIUN KOJA IS
MOBBIICHHS 3P PEKTUBHOCTH PEIICHHMS.

IK-1.2

Cnoco0eH UCIOIb30BaTh 3HAHUS O
0a30BBIX MPUHIUIIAX OPTaAHU3AIMH
¥ OCHOBHBIX dTamax
npoexktuposanus UC

3HaTh: 6a30BbIC IPHUHIIUITEI OPTAHNU3AIUNA U OCHOBHBIC
stansl npoektupoBanus UC (onpenenenue
TpeOOBaHUH, MOIB30BATEILCKHUE UCTOPHUH, Pa3paboTKa
xounenuuu MC, Texaundeckoe 3aJadne, TeXHUISCKHUI
MIPOEKT, pa3paboTka apxurektypsl IC u ee
KOMITOHEHTOB, TipoekTrpoBanue UT-undppactpyKkTypsl
UcC).

VYmeer: npoextupoBaTh MC B COOTBETCTBUU C
TpeOOBaHUsMU, BEIOUpAst MOAXO AN CTEK-
TEXHOJIOT i1, IPOTPAaMMHBIE U allllapaTHbIE PEIICHHUS.
Bnaneer: Mmetononorueit 1 UHCTpyMEHTaMHU
npoektuposanus MC (IDEFO, UML).

IK-1.3

Hcnomnp3yer MeTo 00T MU
pa3pabOTKU IPOrpaMMHOTO
obecreyeHus U TEXHOJIOTUU
IPOrPaMMHUPOBAHUS, METOAOIOTHA
U TEXHOJIOTUHU MPOCKTUPOBAHUS U
UCTIO0JIb30BaHus 0a3 JaHHBIX,
METO/IbI U CPEeCTBA
MPOEKTHPOBAHUS TIPOTPAMMHBIX
uHTep(delcoB, MPUHIUIBI
MOCTPOCHUS APXUTEKTYPBI
MPOTrpaMMHOTO 00ecIeUeHHUS

3HaTh: METOJOJIOTUH Pa3pabOTKH MPOTPAMMHOTO
obecnieuenus (Waterfall, Agile, Scrum) 1 TexHOJIOTHH
nporpaMMUpoOBaHus (CUHTaKcucC u ceMantuka SI1
Python, Java, C++, JavaScript, kouTpoins Bepcuii GIT,
DevOps CI/CD), MeTO10JIOTUU ¥ TEXHOJIOTHH
MIPOCKTUPOBAHUS U MCI0JIb30BaHUs 0a3 naHHBIX (ER,
HopManu3anus, SQL, NoSQL,
JIOKyMEHTOOPUEHTUPOBAHHBIE, BEKTOPHBIE), METO/IbI U
CpeACTBa MPOSKTUPOBAHMS POTPAMMHBIX
unrtepdeiicoB (REST, SOAP, gRPC, ouepenu
COOOIIEHU ), MPUHIIMITBI TTOCTPOCHUS APXUTEKTYPBI
MPOTPaMMHOTO o0ecTieueHus (TTaTTePHbBI
MIPOEKTUPOBAHUS, KITUEHT-CEPBEP, MOHOJIUT, CEPBUC-
OPHUEHTHPOBAHHAS apXUTEKTYpa, MacCIITAOUPOBAHUE U
0TKa30yCTOMUYNBOCTb).

YMeThb: pa3pabaTbiBaTh IPOrpaMMHOE 0OecriedeHre ¢




WCTIOJIb30BAHNEM COBPEMEHHBIX TEXHOJIOTHi
MPOrpaMMHPOBAHUS, METOIOJIOTHU M TEXHOJIOTHH
NPOCKTUPOBAHMUS U HCIIOJIB30BaHUs 0a3 JaHHBIX,
NPUHIMIIOB OCTPOCHUSI aPXUTEKTYPhI HPOTPAaMMHOTO
obecrieyeHusl.

BrnazmeTts: cOBpeMEHHBIMU SI3BIKAMH
nporpammuposanus (Python, Java, C++,
JavaScript/TS), 6ubnuotexamu, ppeitmBopkamu,
HaBBIKAMHU Pa0OTHI C pa3IMYHBIMU 0a3aMU TAaHHBIX JJIs
pa3paboTKK MpOrpaMMHOT0 00CTIeUeHus,
POrpaMMHBIX HHTEP(EercoB, BeO-CEePBUCOB.

ITK-2

Crioco0eH OpuEHTHPOBATHCSI B COBPEMEHHBIX AITOPUTMAX KOMIIBIOTEPHOM MaTEMATUKH;
001a1aTh CIOCOOHOCTAMU K 3 (HEKTUBHOMY NPUMEHEHHIO U PeaM3allui MaTeMaTH4eCKH

CJIOKHBIX aJITOPUTMOB

IIK-2.1

Hcnonp3yer COBpeMEHHBIE
peIeHHs] U TeXHOJIOT U
POEKTUPOBAHUS PU pazpaboTKe
IPOrpaMMHOTI0 oOecreueHus

3HaTh: NATTEPHBI IPOEKTUPOBAHUS; IPUHLIUIIBI,
MHCTPYMEHTBI 1151 IPOEKTUPOBAHUS ADXUTEKTYPBI.
YMeTh: IPUMEHSTh NAaTTEPHbI IPOEKTUPOBAHUS 151
CO3aHMsI THOKOTO U TOJJEPKUBAEMOT0 KOJIa;
BBIOMpaTh U IPOEKTUPOBATH MOAXOSIIYIO
apXUTEKTYpy NMPUIOKEHUS (MUKPOCEPBUCHAS,
COOBITHITHO-OPUEHTUPOBAHHAS ); UCIIOJIH30BATh
MHCTPYMEHTHI JI51 IOKYMEHTHPOBAHHUS IPOEKTHBIX
pelieHui.

BnaneTs: HaBbIKaMU CO3/1aHUS TEXHUYECKOTO 3aJaHUs
U apXUTEKTYPHBIX AMarpamm; POBEIECHUS IPOEKTHBIX
CECCH M MPUHATUSA aPXUTEKTYPHBIX PEIICHUI.

K-2.2

Hcnons3yeT COBpeMEHHBIC SI3BIKH U
CHUCTEMBI MPOTPAMMHUPOBAHHSI,
TEXHOJIOTHH TIPOEKTUPOBAHHMS
IPOTrpaMMHOTO o0ecTeueHus

3HaTh: CHHTaKCHC U 0COOEHHOCTH HECKOIBKUX
COBPEMEHHBIX SI3BIKOB MporpammupoBanust (Python,
Java, C++, JavaScript/TS); coBpemeHHBIE (hpeiiMBOpKH
1 OMOJIMOTEKH; CUCTEMBI YIIPABJICHHS 3aBUCHMOCTSIMHU
u coopku (Maven, Gradle, npm).

YMmeTh: 3(pPeKTUBHO UCTIOTB30BaTh BO3MOKHOCTH
si3pIKa ¥ (PPEHUMBOPKOB IS pEILICHUs 3a]1a4; TTUCATh
YHUCTBII, TECTUPYEMBIN U 3P PeKTUBHBIN KOJ; paboTaTh
C cucTeMaMu COOPKHU M pa3BepPTHIBAHUA.

BrnaneTs: HaBbIKaMu pabOThI C CUCTEMON KOHTPOJIS
Bepcuii Git (BeTBJIICHUE, MEPKUHT ); HAIMCAHUS unit-
Y UHTETPALMOHHBIX T€CTOB; Mcnonb3oBanus IDE u
UHCTPYMEHTOB OTJIAJIKH.

MK-2.3

[TpuMeHSIeT KPUTSPUU U METOIUKHU
OIlleHKH 3(ppeKTUBHOCTH
MPOEKTHOTO PELICHHUS IIPU
pa3paboTKe OTIEIbHBIX
MPOrpaMMHO-aNIapaTHBIX
KOMITOHCHTOB WH(MOPMAIMOHHBIX
CUCTEM

3uaTh: kputepuu 3¢ dexrusHocTu [10 (cooTBETCTBHE
(yHKIIMOHAIBHBIM TPEOOBAHUSM,
IIPOU3BOIUTENILHOCTh U MacCIITaOUPyEMOCTb,
HAJIe)KHOCTh, YKOHOMUYECKast dPPEKTUBHOCTD);
METOJIMKHA HATPY304YHOTO TECTUPOBAHMSI;, TPUHITUITHI
npogUIUpPOBaHUS KOJA.

YMmeTb: popMynupoBaTh KpUTepun 3PPEeKTUBHOCTH
JUTsi KOHKPETHOTO KOMITOHEHTA; IJIAHUPOBATh U
MPOBOIUTH TECTUPOBAHUE POU3BOAUTEIIHBHOCTH;
aHAIM3UPOBATH PE3YIbTATHI TECTUPOBAHUS U BBISBIISTH




"y3kue mecta'.

Braners: nHCTpyMEHTaMHU HATPYy304HOTO
tectupoBanus (JMeter, Gatling); HaBpIkaMu
POGUITUPOBAHUS TPHIOKCHHH (ITPOGUITUPOBIIUKH
CPU, naMsTH); METOJJaMH aHAIU3a U BU3yaTU3alM1
pe3yJbTaTOB U3MEPEHUN ISl IPUHATHS PELICHUI 110
OTNITHMH3AIIHNH.

IIK-2.4

HCHOHBSyeT THUIIOBBIC METO/1bI
KOHTPOJIs1, OLICHKH U o0ecrieueHus
Ka4ecTBa NPOTrPaMMHOTO
oOecrieueHMsI IPH PEIICHUH 3a7a4 B
Pa3INYHBIX NPCAMETHBIX o0JacTax

3HaTh: MeTpukH kauecTBa [10 (HamexKHOCTS,
COIPOBOKAEMOCTh, 0€30MaCHOCTh, IEPEHOCUMOCTb);
METOJIMKHA TECTUPOBAHUSI.

YMeTh: GopMyIHPOBATH KPUTEPHH KauyecTBa IS
KOHKpPETHOTO KOMIIOHEHTA; IUIAHUPOBATh U IIPOBOJUTH
TECTUPOBAHUE KAUECTBA; AaHATU3UPOBAThH PE3YJIbTATHI
TECTUPOBAHUS U BBIBISATh HECOOTBETCTBHS.

BnageTs: HHCTpyMEHTaMH Py4HOTIO U
aBTOMATUYECKOTO TECTUPOBAHUSA, METOAAMHU
oOecreyeHHst 0€30IacCHOCTH.

IIK-3

Crnioco0eH NpUMEHSATh OCHOBHBIE aJITOPUTMUYECKUE U ITPOrPAMMHBIE peIlIeHus B 001acTh
MH(}OPMaLMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, a TAKXKE y4acTBOBATh B UX pa3paboTke

MK-3.1

JleMoHCTpHUpYyET CIOCOOHOCTH
aHaju3a MpeaMeTHON obnacTu u
TpeboBaHUi K HH(DOPMAITMOHHOM
CHUCTEME C UCTIOJIb30BaHUEM
OCHOBHBIX KOHIIENITYaJTIbHBIX
MOJIOKECHUN (YHKITUOHATBHOTO,
JIOTHYECKOT0, 00BEKTHO-
OPHUEHTUPOBAHHOTO M BU3YaJIbHOTO
HAIPaBICHUN IPOTPAMMHUPOBAHUS

3HAaTh: OCHOBHBIC KOHICIITYaJIbHBIC IMOJIOKCHUS
(YyHKIIMOHAIBHOTO, JIOTHYECKOT0, OO BEKTHO-
OPHUCHTHUPOBAHHOT'O 1 BU3YyaJIbHOI'O HaHpaBJ'IGHI/Iﬁ
IporpaMMUPOBaHUSL.

YMeTh: IPUMEHSTh KOHIETIHH (QyHKIINOHABEHOTO,
JIOTUYECKOTO, 00BEKTHO-OPUEHTUPOBAHHOTO U
BHU3yaJIbHOI'O HAIPABIECHUN IPOrpaMMHUPOBAHUS JJIs
aHanM3a npeaMeTHOI 06sacT, TpeOoBaHUM U
MNPOCKTUPOBAHUSA CTPYKTYP JAHHBIX U aJITOPUTMOB B
COOTBETCTBUH C TPEOOBAHUAMH K HHPOPMALMOHHOM
cuCTEME.

BrnaneTs: GyHKIIMOHAIBHBIM, TOTHIECKUM, O0OBEKTHO -
OPUEHTHUPOBAHHBIM U BU3yaJIbHBIM
IPOrpaMMUPOBAHUEM C HCIIOJIb30BAaHUEM
COBPEMEHHBIX SI3bIKOB IPOTrPAMMUPOBAHMUSL.

IIK-3.2

OmnpenensieT 3J1eMeHThI
npoOJIeMHOM 00JaCTH U UX
B3aUMOJICHCTBUE, APXUTEKTYPY
IIPOTPAaMMHOM CUCTEMBI, €€
(GyHKINOHATBEHBIE BO3MOKHOCTHU H
JIOTUKY pabOThI C UCIOJIB30BAaHUEM
OCHOBHBIX KOHIIETITYyaJIbHBIX
MOJIOKEHUH (PYHKIMOHATBHOTO,
JIOTHYECKOr0, 00BEKTHO-
OpPUEHTHPOBAHHOTO ¥ BH3YaJIBHOTO
HaTpaBICHUN TIPOTPaMMHUPOBAHHS

3HaTh: IPUHLMIIBI IPOEKTUPOBaHUsA apXUTeKTypsl 110.
YMeTh: IPOEKTUPOBATH KOMIIOHEHTBI CUCTEMBI M X
B3aMMOJCICTBHE.

Bitazers: HaBbIKAMM IPOEKTUPOBAHMS IPOIPAMMHON
APXUTEKTYPHI.

MF-1

(C) CnocobeH mpuUMEeHSTh COBPEMEHHYI0 TEOPETUUECKYI0 MaTeMaTUKY JIJIsl pa3paboTKu
HOBBIX QJITOPUTMOB U (POPMYITUPOBAHUS MTEPCIEKTUBHBIX 3a1a4 U




MF-1.2

IIpumenser anmapar Teopun
BEPOSITHOCTEH, MATCTATUCTHKH H
TEOPUH HHPOPMALTMH JIJIs
dbopMyIIMpOBaHUS U aHAIK3A 3a]1a4
MCKYCCTBEHHOT'O MHTEIUICKTA

[IpuMeHsieT MeToABI TEOPUU BEPOSITHOCTEH,
CTaTUCTUKU U TEOPUHU UHPOPMAIUH ISl pEIIeHUs
3a/la4 aHaju3a JaHHBIX, OLEHKH [1apaMEeTPOB MOJEIIEN

Y aHAJIM3a CTaTUCTUYECKUX 3aBUCUMOCTEM B 3a7a4ax
4041

MF-1.3

IIpuMeHsieT cCOBpeMEHHBIN
MaTeMaTUYECKHI anmnapar TEOpUH
BEPOSATHOCTEH JJ1s1 UCCIEAOBAHUS
METOJ0B U MOJENIEH MAIlIMHHOTO
00yJeHHS

@opMyaupyeT OTINYUS B IOCTAHOBKE 3a1a4U O
MIPOBEPKE TMIOTE3bI OT MOCTAHOBKH JIJIs1 NOMYJISIPHBIX
KpUTEpHUEB, IPUMEHAET CIIEHUATU3UPOBAHHBIE
KpUTEpUHN.

MF-2

(b) Cnocoben npuMeHsTh 6aileCOBCKUI MOIXO0/ IS TIOCTPOCHUS BEPOATHOCTHBIX MOJIETIEH,
aHaJM3a HEONPEACIICHHOCTH M CO3/IaHMs alallTUBHBIX cucteM U

MF-2.1

Ucnone3yer Teopemy baiteca u eé
CJEACTBUS, IOHUMAET OTIINYMS
0aileCOBCKOW CTAaTUCTHKU OT
YacTOTHOIO MOJX0Aa

3Haet TeopeMy baiieca 1 OCHOBHBIE CIIE/ICTBUS,
IIOHUMAET €€ CBA3b C YACTOTHBIM ITOJIXO0J0M M MOKET
OOBSCHHUTD Pa3Inuus MEXKIy 0alleCOBCKOW U
YaCTOTHOM CTaTUCTUKOM

MF-2.2

[IpumensieT 6alieCOBCKUE METOIbI
OIICHWBaHUs U OalleCOBCKHE
WHTEpBAaJbI U1 pEUIeHUS 3a1a4
CTaTUCTHKHU U TIOCTPOEHUS MOJeIIeH

[TpumeHnsieT 6a30BbIe OANECOBCKHE METOIbI
OIICHUBAHMSI JUISI TPOCTHIX 33729 CTATUCTUKA U
UCIOJIb3YyeT 0aiiecCOBCKUE MHTEPBAJIBI IS
WHTEPIIPETAIIMH JaHHBIX

MF-2.3

AHaTU3MUpyeT U IPUMEHSICT
0aileCOBCKUIA U YACTOTHBII
MOAXO/IbI, CBOOOIHO HCIIONB3YET
teopeMy balieca u e€ ciencrBus
JUTSL PEIICHUS CIIOXKHBIX
CTaTUCTUYECKUX 3a/1a4

[Ipumensier Teopemy baiieca u METOIbI HACTOTHOTO
MOAXO0/1a JJIsl PEIIEHUs] CTAHJAPTHBIX CTATUCTUYECKUX
3a/1a4, aHAJIM3UPYET OCHOBHBIC Pa3Inyus MEXIY
MOAX0JaMHU

MF-3

(C) CnocobeH mpuMeHSTh COBPEMEHHBIE METOAbI ONITUMHU3ALIUMY AT 00ydeHHs MoJenen
MaIIMHHOTO 00yUYeHH s, HACTPOUKH TUIepIapaMeTpOB U PEIICHUS 3a]]a4 UCKYyCCTBEHHOTO

HHTCIIJIICKTAa

MF-3.1

[TpuMeHsIeT METOAbI ONITUMHU3AIIH
IUTsl pa3pabOTKU U UCCTIEIOBaHUS
00y4Jaronux aJropuTMoB

AHaIM3UpyeT CXOAUMOCTh U 3PPEKTUBHOCTD
aJITOPUTMOB, BHIOUPAET U 0OOCHOBBIBAECT TPUMEHEHHE
HanOoJiee MOIXOSAIIMX METOI0B B 3aBUCHMOCTH OT
XapaKTEePUCTUK JAHHBIX U MOJICIIH

MF-3.2

[TpuMeHsIeT METOABI O TUMHU3AIIH
JUTS HACTPOWKHU THUIIEPIIapaMeTpOB
Mo/JiesIel MallIMHHOTO 00y4eHus,
BKJIIOYasi HCIIOIb30BAHUE METOJIOB
nowucka (grid search, random search)
1 0alieCOBCKOM OMTUMU3AINH

YMeeT HaCTpauBaTh THIIEPIIAPAMETPHI C
WCIIOJIB30BaHUEM 00JIee CJIOXKHBIX METO/IOB, TAKMX KaK
OaifecoBcKast ONTUMH3AIUS, ISl YTy UIICHUS
MIPOU3BOIUTEIILHOCTH MOJICNICH 1 MUHUMU3AIIHH
BpeMeHU 00yUueHus




MF-4

(C) CnocobeH MpUMEHSITh CTATUCTUYECKUE METOIBI JJIsl aHAIN3a JaHHBIX, BaTUIallud
MOJICJICH MAIIMHHOTO 00YUYEHUS ¥ TIPOBEICHHS SKCIIEPUMEHTOB B oOnactu M1

MF-4.1

[IpumeHnsieT cTaTUCTUUECKHUE
METO/Ibl aHAIU3a U MAILIUHHOTO
0OyYeHHsI TS pEIIeHUs 337129
aHAJIN3a JJAHHBIX U IPOBEICHUS
AKCIIEPUMEHTOB Ha JAHHBIX

[TpumeHsieT U BBIOUPAET METOIbI CTATHCTUIECKOTO
MaIIMHHOTO 00YYEHUsI, YUUTHIBAsE 0COOCHHOCTH
JTaHHBIX U 33]]a4H, a TAK)Ke OOBSICHSICT pa3Iudus
MEX/Ty TIOIXOJaMH

MF-4.2

Crnioco0eH npuMeHSATh
CTaTUCTUYCCKHE METOIBI JIISI
MOCTPOEHHUS MPeICKa3aTeNbHBIX
MOJIeNIeH, BKIIFOYasi METOBI JIIS
aHaJln3a ¥ MPOrHO3UPOBAHUS
BPEMEHHBIX PS/IOB, a TAKKE
MOJICTTUPOBaHUS HECTAIIHOHAPHBIX
CITy4YaiHBIX MTPOLIECCOB

CTpOI/IT MOACIN JTMHAMHWYCCKHUX CUCTEM I
MHOT'OMCPHBIX BPECMCHHBIX PSJ0B U noJjiei

MF-4.3

Cnoco0OeH npuMeHATh
CTATHCTUYCCKUEC METOJIBI JIIS
OILICHKH KadecTBa Momenei MU,
BKITFOYAsi METPUKH U KPUTCPUU JIJIS
perpeccuu, KiiacCu(pUKAINU U
KJIACTepU3AIlNH, a TAKXKE /IS
MPOBE/ICHUS CTATUCTHYECKIX
TECTOB JIsl CPAaBHEHUS MOJIEIICH

OneHuBaeT CTaTUCTUYECKUE PA3INdUs MOJEIEH U
JITOPUTMOB, 00y4aeMbIX Ha JJaHHbBIX. 3HAET U
MPUMEHSIET MOIU(PULIPOBAHHbBIE CTATUCTUYECKUE
kputepuu, A/B tectupoBanue. [Ipumenser
OLICHMBAHHME HA OCHOBE MOJIU(UIIMPOBAHHBIX
JIOBEPUTEIIbHBIX UHTEPBAJIOB, UCIIOJIb3YET
baiiecoBckue TECTBI

MF-6

(b) CnocobeH mpuMeHSTh JTIOrMYECKUH anmnapar A GopManu3aluy 3a1ad IpeCTaBICHUs
3HaHUU, MPOEKTUPOBAHUS JIOTHUECKUX MOJIENIel U HCTIOIb30BAHMS CHCTEM aBTOMAaTHYECKOTO

J10Ka3aTCJIbCTBA TCOPEM

MF-6.1
[TpuMeHsieT TOru4ecKue CTPYKTYpPbI
JUTS IPUHSATHS PEeIeHUH B

aBTOMAaTU3UPOBAHHBIX CUCTEMAX
nn

Hcrnonb3yeT MeTOb iepeBa pelieHui 1
JIOTUCTUYECKON PEerpeccuu AJisi MOCTPOCHUSI MOJIENei

MF-6.2

Pa3pabatbIBaeT 10ruyeckrue Moienu
Y QITOPUTMBI IS UCTIOIB30BAHUS B
nn

[Tpumensier MmeTo1pl OyI€BOM anredpsl U TEOPUU
MHOXECTB ISl perieHus 3anad joruku MU

MF-7

(b) Cnocoben npuMeHsTh MeTOAbI UG hepeHIIMAIBHON TE€OMETPUN U TOTIOJOTHH TS
dbopManmu3anum, aHaIu3a ¥ UHTEPIPETAINHN CTPYKTYP JAHHBIX U TPU3HAKOBBIX MPOCTPAHCTB,
BKIIIOYAs 337]a4H OTOOpaKeHUS, KIIaCTepU3aIiy, 00y4eHUs Ha MHOT000pa3usiX U aHAIH3a

YCTOMYMBOCTH MOJIETICH

MF-7.1

IIpumensieT MeTo bl
TOIIOJIOTMYECKOr0 aHaJIU3a s
OTHCaHMs I100aTbHBIX CBOMCTB

V3HaéT u uHTEpHpEeTUpPYET 0A30BHIE TOMOJIOTHYECKUE
XapaKTEPUCTUKHU (CBSI3HOCTh, KOJTUYECTBO KOMITOHEHT,
pPa3MEPHOCTh) B MIPUMEPAX U BU3yaTU3AIUIX




JAHHBIX U yCTOWYHUBOCTH
IIPU3HAKOBBIX CTPYKTYP

BD-1

(C) CnnocobeH ocylIecTBIATh IOUCK, COOP, OUUCTKY U NPEABAPUTEIbHBINA aHAIN3 JaHHBIX

BD-1.1

OO0O0CHOBBIBAET CIOCOOKI U
BapHaHThl MPUMEHEHHS METOI0B
MpeIBapUTEIIHHOTO aHAJIN3a
ITaHHBIX B 3agavax MU, Bximouas ux
MaTeEMaTHYECKOE
(anmropuTMHUYECKOE)
npeoOpa3oBaHKe U aaNTaIuIo K
crienuduke 3a1auu

[IpoBOAUT OTHOMEPHBIN 1 MHOTOMEPHBIN aHAIN3
MIPU3HAKOB, B TOM YHUCJIE C UCIIOJIb30BaHUEM CPE/ICTB
BHU3yaJIN3aluu

BD-1.2

[IpumensieT MeTobl aHaTU3a
JAHHBIX JUIS1 TPOBEPKHU
pa3BEIOYHBIX TUIIOTE3 U
MMOATOTOBKH JAHHBIX K
MIPUMEHEHUIO COBPEMEHHBIX
metonos U1

ITpon3BOAUT OYMCTKY 3alTyMJIEHHBIX BPEMEHHBIX
psnoB U nzobpaxeHuit. OOHapyKUBAET U YCTPAHSET
BBIOPOCHI B IaHHBIX BpEMEHHBIX PsioB. [loaxoms! K
3aI0JTHEHUIO MTPOITYCKOB B JAHHBIX BPEMEHHBIX PSI0B
U U300paKCHUI.

BD-1.3

HpI/IMCHHeT METOAbI IOHMUKXCHUA
Pa3sMEpHOCTH ISl IEPBUYHOU
HHTCPIIpECTAllUN U BU3YyaJIN3allun
MHOT'OMCPHBIX JaHHBIX

[TpuMeHsieT OCHOBBIE METO/AbI TOHMKCHHS
pa3MEpHOCTH U NOAOUPAET ONTUMATIBHYIO
Pa3MepHOCTh B 3aBUCHMOCTH OT HEOOXO0AUMOH 10111
00BSCHEHHON JUCTIEPCUM.

BD-1.4
OTtOupaeT Npu3HaKU JaHHBIX,
3HAYMMBIC JJIs1 KCCIIETOBAHMSI

[IpuMeHsieT OCHOBBI METOJIOB OTOOpA MPU3HAKOB U
BBIOMPAET ONMTUMATILHOE TTOJTHOMHOKECTBO MPU3HAKOB.

BD-2

(C) Cnocoben ompeaensats TpeOoBaHUs K HAOOpaM JaHHBIX JUIS PEIISHUS 3a/1a4 MAITMHHOTO
00yYeHHsI, TPOBOJAUTH Pa3METKY U aHAIIN3 HA0OPOB JIaHHBIX, OLIEHUBATH KA4€CTBO JIAHHBIX,
obecrieurBaTh HEMIPEPHIBHYIO HHTETPALIIO JTaHHBIX

BD-2.1

Omnpenenser TpeOoBaHUs K HAOOpam
¥ KaueCTBY JAHHBIX JUISl PEILICHHS
3a/1a4 MaIIMHHOTO 00y4YeHUs

CraBuT 3aauy pa3METKH U OLIEHUBAET KauyeCTBO
paboThl pa3METUYUKOB

BD-2.2

PaGoraeT ¢ JaHHBIMU, B TOM YHCIIE
cobupaeT JaHHbBIE U3 Pa3PO3HEHHBIX
MCTOYHUKOB, IPOBEPSIET JAHHBIC HA
KOPPEKTHOCTh

[TonOupaeT nHCTpyMEHTapuil pa3METKH 1O/ yCIOBUS
3a/la4y; OPraHu3yeT KpayACOPCUHT Pa3METKH

BD-2.3

[TpuMeHsIeT UHCTPYMEHTHI U
IIPaKTUKHU HENIPEPBIBHON
uHTerpamuu aanaeix (DataOps)

YdacTByeT B POIECCEe HEMPEPHIBHONW UHTET ALK
nauHbix (DataOps)

BD-3

(C) Cnocoben OPraHru30BbIBAThb XPAHCHHA NAHHBIX, BI)I6I/Ipa$[ aICKBATHBIC TCXHOJOTHYCCKHUEC

peleHus




BD-3.1

Pa3pabatbiBaeT, OTIIaXKUBAET U
TECTUPYET MPUKIIAIHbIE PELIECHUS C
anementamu MU ¢ npumenuem
Pa3IUYHBIX TEXHOJOTUM XpaHEHUs
CTPYKTYPHUPOBAHHBIX JaHHBIX,
OIICHUBAET KauyeCTBO

[Iuier aHanTUTHYECKUE 3aIPOCHI K TAHHBIM U
aHaJIM3HUPYET IUIaH 3apoca. YMeEeT CO3/1aBaTh
MpeICUaBICHUs, XpPaHUMbIE IPOLEAYPHI, PYyHKIUU U
TPUTTEPHI

BD-3.2

Pa3pabatbiBaeT, OTIIaXKUBAET U
TECTUPYET MPUKIAJAHBIC PELICHUS C
anementamu MUY ¢ npumenunem
pa3IUYHbIX TEXHOJIOTUH XpaHEHUs
HECTPYKTYpHUPOBAHHBIX JaHHBIX,
OLICHMBAET KauyeCTBO

VYmeeT co3naBaTh 0a3bl JaHHBIX B XpaHunumax Kirou-
3nauenue, [lokymentuelie, Kononounsie u ['padossbie.
3HaeT U yMeeT UCI0JIb30BaTh OCHOBHBIE KOMAHIbI JUJIs1
paboThI ¢ JaHHBIMU B TaKUX XpaHunumax. Paboraer
Ha YpOBHE IPUMEHEHMSI HanboJiee U3BECTHBIX
1noaxo10B. PaboTaer Ha ypoBHE IPUMEHEHHUSI
Haun0oJiee U3BECTHBIX TEXHOJIOTUH Ka)KI0ro Kiacca
XPaHWIHIL

BD-4

(IT) CnocoGeH mpuMEHSATh pa3IudHbIe MOJCIH U (MIJIH) TEXHOJIOTHH 00paOOTKU TaHHBIX

BD-4.1

Ocy1ecTBisieT BbIOOP TEXHOJIOTU
00paboTKM OOJBIINX TAHHBIX,
IPUEMJIEMBIX JJIs CO3AaHUs
npukiiagHoit cuctemsl MU ¢
3aJJaHHBIMU TPEOOBAHUSMU

OpranusyeT LEeHTPAIU30BAaHHOE XPAHUIUIIE JaHHBIX
(Data Lake), ux pacnpeeneHHbIM XpaHEHHE,
napasuiesibHy10 0a0paboTKy, a Takke 00paoTKy
MTOTOKOBBIX JaHHBIX

BD-5

(IT) CmocoGeH mpUMEeHATh TEXHOJIOTHU OpraHu3ai HHPpacTpykTypsl B

BD-5.1

OcymecTBisieT BEIOOpP HAMIpaBICHUS
BCIIOMOTaTeIbHBIX
TEXHOJOTUYECKUX PEIICHUH s
(bopMUPOBaHUS €IMHOTO CTEKa
paboTHI C OONBIIUMH TAHHBIMU JIJIS
pelIeHHUs TOCTABJICHHOM 3a/1a4uH

PyKkoBOJHT MpOEKTaMU IO OpTaHU3AIUU
uHppacTpykTypsl b

LC-8

(IT) CiocoGen mpuMeHATh 3HaHUS 00 UCTOPUM Pa3BUTHUS U TpeHaax coBpemeHHoro W nms
dbopMynupoBaHUs KOPPEKTHBIX TTOCTAHOBOK 33/1a4 M IMMOUCKA MEPCIIEKTUBHBIX CITOCOO0B

pemenus npobiiem ¢ momotpio MU

LC-8.1

[To3unmonnpyeT cCOOCTBEHHY IO
3a/iavy B 3aJJaHHOM 001aCTH 3HAHUSA
C TOYKH 3PCHHUS TPEHIOB
COBPEMEHHOTO UCKYCCTBEHHOTO
HHTCJIJIICKTa

ApryMeHTHpYyeT BbIOODP TOCTAHOBKH 3aa4u C y4ETOM
cutting-edge TeXHOJIOTUil, BBIABISIET HOTEHLIMAT
MHTETpaliy HOBBIX MOJAX00B U (hopMyIHpyeT 3a1auu
Ha CTBIKE IUCLUIIINH

LC-8.2

OnpenenﬂeT TCHACHIMU Pa3BUTHA,
OLCHHUBACT HOBU3HY U
MPAKTUICCKYIO 3BHAYNUMOCTDb CBOUX
peH.IeHI/Iﬁ C TOYKH 3pCHUA
COBPEMCHHOI'O UICKYCCTBCHHOI'O

[Iporuo3upyer nepcueKTUBHbIE HAIIpaBICHUS
passutus MU, orileHnBaeT HOBU3HY U 3HAYUMOCTh
pelieHuit ¢ onopoii Ha state-of-the-art myOnukamnuu,
JUEPCKUE TPAKTUKK U roadmaps BeayImx
HCCIIeIOBATEIBCKUX JIa0opaTopuii, GopmMyupyeT
MIPEITIOKEHUS 110 BHEAPECHUIO MHHOBAIIHHA




HHTCIIJIICKTAa

LC-8.3

OneHnBaeT KOHKYPHUPYIOIINE
penieHus 1 pa3paboTKH ¢ TOUKH
3peHUs TPEHAOB COBPEMEHHOTO
HCKYCCTBEHHOTO MHTEIJIEKTa

[IpoBoauT riry6oKuil 6€eHUMAPKUHT KOHKYPUPYIOLIUX
pEIIeHM Ha OCHOBE aKTyaIbHBIX METPHK M JaTaCcEeTOB,
y4uThIBaeT acnekTol explainable Al, robustness,
fairness, compliance, popMyIupyeT peKOMEHIAINH 110
BBIOOPY M Pa3BUTHIO HanOoJIee MepCreKTHBHBIX
MOJIXOJI0B

ML-2

(IT) CnocoGen mpumeHATh (HyHAaMEHTAIbHbIE TPUHIIUIIBI K METO bl MAITMHHOT'O 00yUYeHUS
BKJTFOYAs TIOJITOTOBKY JIAHHBIX OIIEHKY KauecTBa MOJIEJIeH 1 paboTy ¢ MpU3HAKAMHU

ML-2.1

Paznugaet ocHOBHBIC THIIBI 33,124
MaIIMHHOTO 00YYEHUS U IPUMEHSET
Ha NPaKTUKE TPUHIUATIBI UX
pelieHus

[IpoexTupyeT u peannsyeT KOMIUIEKCHbIE PEILICHUS
MAaIIMHHOTO 00yUeHHUs AJ1 HECTaHIapTHBIX 3a/ad,
BKJIIOYas pa3paboTKy MairiaiiHOB, ONTUMH3AIIIO
MoJieJIell U HHTEPIIPETALUIO PE3yIbTaTOB

ML-2.2

[Ipumensier MeTo bl
peaBapUTEIIbHOM 00pabOTKH
JAHHBIX U PabOTHI C TPU3HAKAMU

IIpoexTupyeT 1 BHEAPAET KOMIUIEKCHBIE MTAUIIIaHBI
MpeBAPUTEIHHON 00paOOTKU JAaHHBIX C
HCIIOJIB30BAaHUEM COBPEMEHHBIX MeTon0B 1N,
aBTomMaru3auuu u feature engineering B pa3iIn4HbIX
MPEIMETHBIX 00J1aCTAX

ML-2.3

PemaeT npo6iiemsl
HecOaJaHCUPOBAHHBIX JAHHBIX U
OIIEHMBAET KaUeCTBO MOJeIei

[IpumensieT npoABUHYThIE METOJIbI PabOTHI C
HecOanancupoBanueiMu nanHbpiMU (SMOTE weighted
learning). HacTpanBaeT KaCTOMHBIC METPUKH U
¢byHkuuu noteps. [IpoBOAUT cTaTHCTHUECKUN aHATTU3
3HAYMMOCTHU PE3YJIbTaTOB

ML-3

(IT) CrmocoGeH mpUMEeHSTh KIIaCCHYECKHe alrOPUTMbI MAIIMHHOTO O0y4YEHUS ¢ TOHUMaHHEM
WX MaTEeMaTHYECKUX OCHOB U 00J1acTel MPUMEHEHUS

ML-3.1

OO00CHOBBIBAET CIIOCOOBI H
BapHUaHThl MPUMEHEHUS
KJIACCUYECKUX METOJIOB 1 MOJIeNeit
MaIIMHHOTO 00Y4YeHUs B 3aJa4ax
WU, Bximrodas ux MaTeMaTHISCKOE
(anropuTMHYECKOE)
npeoOpazoBaHKe U Al TAIlluIo K
crienuduKe 3a1aun

PazpabaTsIBaeT u aanTupyeT coOCTBEHHBIC
AJITOPUTMHYECKUE PEIICHHS HA OCHOBE KJIACCUYECKHUX
MeT0/10B. OG0CHOBBIBAET MATEMAaTHUECKHU CIIOKHBIE
peleHus

ML-3.2

O PeKTUBHO TPUMEHSIET
KJIACCUYECKUE METOAbLI M MOJCIIH
MaIIMHHOTO 00Y4YeHUs AJIs
o0OecIeueH s JOCTHKUMOCTHU
(YHKIIMOHAJIBHBIX XapaKTEPUCTHK
cuctem N

CriocoOeH aganTupoBaTh U MOJAUPHUIIUPOBATH
CYILLECTBYIOIIME AITOPUTMBI 0] CEIUPHUKY 3a1a4H.
HNuTterpupyer kiraccuueckue Moaesu B cioxubie U -
CUCTEMBI C y4ETOM TpeOOBaHUM K
MIPOU3BOUTENILHOCTH U MAaCIITAOMPOBAHUIO.
PaspabaTtbeIBaeT U peanusyer ONnTUMHU3ANOHHBIE
CTpaTeruu noj crenupudeckue GyHKIHOHATHHBIE
XapaKTepUCTHKHU (CKOpOCTh, explainability)

ML-3.3
OneHuBaet pe3yabTaTUBHOCTD

[ToHrMaeT TeopeTHYecKre OTpaHNIEeHUS aJTOPUTMOB
U CIOCOOEH HaXOUTh OalaHc MEXIY pa3iINuHbIMU




MPUMEHEHHSI KIIACCHYECKUX
METOJ0B M MOJieJIE MallTMHHOTO
00yueHus B 3aaauax MU Ha ocHOBe
COIIOCTaBJICHMS C aHAJIOTaMH

noaxoaamu. [IpoBoauT cucteMHblil aHATU3

3¢ deKTUBHOCTH MOJiesiel Ha ypoBHE Ou3Hec-3¢dekTa,
3aTpaT U PUCKOB. MOXKET OOBSICHUTH PE3yJIbTaThl
MOJIeJIEN 3aKa3UUKY

ML-4

(IT) CmocoGen mpUMEeHSATh METOABI O0yUeHHUs 0€3 YUUTEIs ISl aHAIU3a CTPYKTYPHI IaHHBIX U
BBISIBJIEHHUSI CKPBITBIX 3aKOHOMEPHOCTEN

ML-4.1

IIpuMeHseT anropuTMsl
KJIACTEPU3ALMHU U IIOHUKEHUS
Pa3MEPHOCTH /ISl PEIICHUS
MPaKTUYECKUX 3a/1a4

BriOupaer 1 HacTpauBaeT aJlrTOPUTMBI KIIACTEPU3ALIUN
(DBSCAN, Mean Shift, Gaussian Mixture Models) u
MeTo bl oHMKeHUs pazmepHoctu (UMAP,
aBTOZHKOJIEPHI) B 3aBUCUMOCTH OT CHEIU(PHUKH 3aJaUH.
WNHTtepnpeTupyeT noJly4eHHbIE PE3yIbTaThl U
IIPUMEHSET UX JUIsl 000CHOBaHHBIX BHIBOJIOB

ML-5

(C) Cnocoben pa3pabateiBaTh U (WJIM) MPUMEHSATH METO/IbI MIOBBILICHUSI YCTOMUYUBOCTH,
HaJIEKHOCTH, 0€30MacHOCTH alroputMoB MO

ML-5.1

OO00CHOBBIBACT CIIOCOOKI U
BapUAHTHI IPUMEHEHUS METOJ/I0B
MOBBIIICHHUS YCTONYMBOCTH,
HaEeXHOCTH, 0€30IIaCHOCTH
anroputmoB MO 3amagax 1N,
BKJIIOYas UX NpeoOdpa3oBaHue U
aJlanTaluio K crennduke 3a1auu

OO60cHOBBIBaeT BbIOOP U NPUMEHEHHUE METO/I0B
MOBBILLIEHUS YCTOWYMBOCTH U HAJEKHOCTU MOJIeNeil ¢
y4€TOM ceMPUKY 3a1a4u, BKIKOYas aJanTaliio
MoJIeNIel ¥ UCTIOIb30BaHUE MOAX00B O0BSICHUMOTO
WU u nosepennoro MU. YuurtsiBaeT pucku atak u
METO/]Ibl UX IPOTUBOJEHCTBUSA

ML-5.2

[IpumensieT MeTO bl MOBBIIICHUS
YCTOMYMBOCTH, HaJIE)KHOCTH,
6e3onacHocTH anroputMoB MO miis
MPOBEPKHU pPa3BEJOYHBIX TUIIOTE3 U
MMOJTrOTOBKH JIAHHBIX K
MIPUMEHEHHUIO COBPEMEHHBIX
metonos N

Hcnonb3yeTr nNpoABHHYThIE METOIBI JOOOYUESHUS
MOJIeJIel MpY MOATOTOBKE TaHHBIX, IPUMEHSIET
METO/IbI HOBBIIICHUSI YCTOMYMBOCTH MOJIENIEHN K aTakaM
M UCKaXEHUSIM JTaHHBIX

ML-5.3

OneHuBaeT pe3yJIbTATUBHOCTh
MIPUMEHEHHS METOJIOB TIOBBIIIICHUS
YCTOWYHMBOCTHU, HAZC)KHOCTH,
6e3onacHocTu anroputmoB MO B
3amauax MU Ha ocHOBE
COIIOCTABIICHUS C aHAJIOraMU

IIpoBOAUT KOMIUIEKCHBIN aHAIIN3 PE3YJIbTATUBHOCTH C
y4ETOM OOBSICHUIMOCTH MOJIEJIEH, YCTOMYUBOCTH K
aTakam, UCIIOJIb3yeT MeTO bl JoBepeHHoro MW miis
OLICHKH

ML-6

(C) CnocobeH npuUMEeHSTh aIrOPUTMbI 00yUYEHHUS C TOKPEIIEHHEM

ML-6.1

OO00CHOBBIBAET CIOCOOKI U
BapHUAHTHI IPUMCHEHHS aJITOPUTMOB
00yYeHHsI C IOJIKPETUICHHEM B
3agauax MU, Bximrouast ux
npeoOpa3oBaHKe U aIalTaIUI0 K
crienuduke 3a1aun

Pa3zpabartbiBaeT aganTHBHOTO areHTa; MPOBOIUT
anmpOKCUMAaNUIO (PYHKIIUU IIEHHOCTH areHTa, B TOM
YHUCIIE ¢ MOMOIIBIO CTpaTeruu; npuMeHser TD-meTonbl
u Metoasl MoHTe-Kapio ans o0ydeHus arenra; 3aaet
1I€JIb areHTa ¢ MOMOIIBIO MOJHOTO BO3HATPAXK/ICHUS,
BO3HArpaXKJeHus ¢ 00eCIIeHeHHEM, JIIMO/1a-10X01a




ML-7

(IT) CnocoGeH npUMeHATh aBTOMAaTU4YECKOE MAIMHHOE 00y4yeHue

ML-7.1

O60CcHOBBIBAET CIOCOOBI U
BapUaHTHI MPUMEHEHHS alTOPUTMOB
ABTOMATUYECKOTO MAIIMHHOTO
oOyuenwus B 3anadax MU, Bximrouas
uX rnpeoOpa3oBaHMe U aIaNTAIUIO K
crienuduke 3a1aun

ApryMeHTHpYyeT MOCTaHOBKY 3aJauM ¢ y4ETOM cutting-
edge texnomoruii AutoML (HelipoceTeBbie
ApPXUTEKTYpPbl, ABTOMAaTUYECKHI IOUCK
runepnapameTpoB, AutoML nns MynbTUMO1adbHBIX
NaHHBIX ), HHTErpupyeT AutoML B kommuiekcHbie Al-
CHUCTEMBI

ML-8

(C) CnocobeH MpUMEHSITh aITOPUTMBI O0YYCHHS Ha HECTaHIapTHBIX 00beMax JaHHBIX

ML-8.1

OO00CHOBBIBAET CIIOCOOBI U
BapUaHThl MIPUMEHEHHS aITOPUTMOB
00yueHHUs Ha HECTaHIAPTHBIX
o0ObeMax JaHHBIX B 3agadax MU,
BKJIIOYas UX Npeodpa3oBaHue U
aJlanTaIyio K cneruduKe 3a1a9u

BriOupaet u aganTupyet alropuTMel (Hampumep,
transfer learning, few-shot learning, federated learning)
C y4eToM crelu(pHKH HECTaHJAPTHBIX 00BEMOB
JTaHHBIX U TpeOOBAHUH K 3a1a4e.

OO60CcHOBBIBaET BEIOOP METOI0B MOBBIIIEHUS

3¢ PeKTUBHOCTH U 000011aeMOCTH (HanmpuMmep,
peryisipusanms, yMeHbIICHUE Pa3MEPHOCTH MOJIEIH,
domain adaptation, ©cTI0JIb30BaHUE PA3HOCTHBIX
METOJIOB THIIa CHAMCKHUX ceTel, few-shot learning,
0aiieCOBCKHE METO/IbI)

DL-1

(IT) CnocoGen mpuMeHATh U (WJI1) pa3padaThiBaTh apXUTEKTYPHI IITyOOKNX HEHPOHHBIX CETEH

DL-1.1

CriocoOeH 0OBSCHATh U IPUMEHSITh
MaTeMaTHYECKUE OCHOBBI
HEHPOHHBIX CETEH, BKIIOYasl pacyeT
I'PaJMEeHTOB, METO/IbI OTITUMHU3AIIH
U QJICOPUTM 0OpaTHOTO
pacnpoCcTpaHeHus OIMOKH
(backpropagation), nus

3¢ hHEKTUBHOTO 00YUEHUS MOICIICH

[TpumensieT onTUMU3ATOPHI K QYHKITUH MTOTEPH IS
n30exaHus MPOoOIEeMHBIX CUTYyallMi Ha TaHamadre
(GyHKIIUY TOTeph (HampuMep, OBparu, CeaoBble TOUKU
U T.IL.);

BU3YaJIM3UpYeT JIaHAMadT GYHKIUH TOTEPh;
BHE/IPSET NAKETHYIO HOPMAJIM3aLIUIO B apXUTEKTYPY
HEUPOHHOM CETH;

MPUMEHSET I 00yUYeHHsI HEHPOHHBIX CETEH METO b
onTtuMu3anuu BToporo nopsiaka (L-BFGS,
Jleenbepra-MapkBapaTa, KBa3UHbIOTOHOBCKHE
MeTo/1bl, MeTO bl Hht0TOHA);

pa3pabatbiBaeT OailecOBCKHE HEUPOHHBIEC CETH U
MPUMEHSIET BAPUAIIMOHHBIN BBIBOJI JUISI ©X O0y4YeHUS

DL-1.2

Cnoco0eH peann30BbIBATH
HerJ1y0oKrue HeHpOHHBIE CETH
(nepuentponsl, MLP), BIOUpaTh
KOJIMYECTBO U pa3Mep CIIOEB,
noaxoasiye GyHKINY aKTUBALIUN
1 QYyHKIHUH TOTEPH AJIs PEIICHUS
3a]a4 KJlacCU(UKAIUK U perpeccuu

Bnaneet cioco6amu 60pb0BI ¢ IEPEKPYTOM B CETSIX
SOM; 3HaeT NpUHIMIIBI HTOCTPOEHHUS Pa3ACIIOIINX
runepnoBepxHocteii; CriocoGeH pa3pabaTbiBaTh
OrpaHMYeHHbIe MalHbI boibMana

DL-1.3

Crnioco0eH npuMeHSATh
COBPEMEHHBIE apXUTCKTYPBI
IIIyOOKUX CeTeH JUIsl pelieHus
Pa3IMYHBIX 3aJa4, IOHUMasd ux

Perynupyer noTok BEIYHMCIEHUS TPaJUEHTA B
rIIyOOKHX HEMPOHHBIX CETAX




BHYTPEHHIOIO CTPYKTYpPY U
0COOEHHOCTH 00yUeHUs

DL-1.4

Cnoco6en pa3pabartbiBaTh 1
ONTUMHU3UPOBATH
CHenuanu3upoBaHHbIE
ApPXUTEKTYPHI 111 pabOTHI C
M300paKEeHUSIMU, YUUTHIBAS UX
YHUKaQJIbHBIE CBOWCTBA

CoznaeT NpuHIUINAIBHO HOBbIE, 3PPEKTUBHBIE
apxutekTypHble pemeHus 1jist CNN (HOBbIE THIIBI
CJIOEB, CXEMbI COEJMHEHUH, MEXaHU3MBI
B3aUMOJICHCTBUS MEXy IPU3HAKAMU ), OCHOBaHHbIE
Ha riry6oxom nmounManun Teopur CNN u cBOICTB
JAHHBIX

DL-1.5

CniocoGeH pa3pabartbiBaTh U
OTNITUMHU3HPOBATH
CHeIUATN3UPOBAHHBIC
APXUTEKTYPHI TSl paOOTHI C
MOCIIeIOBATEIILHOCTSIMU, YIUTHIBAS
UX YHHUKaJIbHBIE CBOICTBA

[TonnmaeT npuHIUMIBI GYHKIIMOHUPOBAHUS U
o0yuenus GunbTpoB u stueiiku namsata B GRU u
LSTM 6noxkax; [TonnmaeT npuHIUN 00y4eHus ¢
IIOMOILBI0 OOPaTHOT'O PACIPOCTPAHEHMS [10 BPEMEHU

DL-1.6

CniocoOeH pa3pabaTbIBaTh,
aZanTUPOBATh U BHEAPSITD
reHepaTUBHbIE HEUPOHHBIE CETH IS
pelICHUs IPAKTHYECKUX 3a71ad,
BKJTFOYAst CO3IaHHE HOBBIX
APXUTEKTYP, ONTUMHU3AIUIO
00y4eHHsI ¥ IPOMBIIIUICHHOE
pa3BepThIBaAaHKE MOENEH

Pa3zpabatbiBaeT HOBBIE apXUTEKTYPHI TEHEPATUBHBIX
CeTeil, aIanTUBHO MPUMEHSET ApXUTEKTYPY
VAE+GAN; pa3zpabaTbIiBacT KarcyJbHbIE CETH

DL-1.7

CrniocobeH pa3pabaThIBaTh,
OTNTHUMHU3UPOBATE U IPUMEHSTh
aBTO’HKOEPHI (AE) n
BapHAalMOHHBIC aBTOYHKOIEPHI
(VAE) nns pemienus 3a1ad
CHUKEHHS pa3MEpPHOCTH, FeHEpaLUU
JAHHBIX ¥ 0OHAPY KEHUST aHOMAITHH,
BKJIIOYAsl CO3aHUE apXUTEKTYD,
o0ydeHHe MoJieJIel U UX BHEPEHUE
B IIPOJIYKTHUBHYIO CPEAY

[TpumensieT MaTeMaTU4YECKHUE OCHOBHI (POPMHUPOBAHUS
MPOCTPAHCTBA CKPHITHIX IMOCAMHTOB; 3HAET
BEPOATHOCTHBIN XapakTep U OTIIMYHS €CTECTBEHHOTO U
HCKYCCTBEHHOTO T€HEPAaTUBHOI'O MPOIIECCOB; 3HAET
MaTeMaTH4eCKHe OCHOBBI ()yHKIITMOHUPOBAHUS
BEPOSATHOCTHOTO aBTOKOJMPOBIINKA; 000CHOBBIBACT
npuMmeHnenue ausepredu Kymnnrbaka-Jleitbnepa uepes
OCHOBHO€ TOXIECTBO aBTOKOUPOBIIMKOB

DL-1.8

CnocoOeH pa3pabartbiBaTh, 00y4aTh
U BHEAPATH rpad)oBbIe HEHPOHHBIE
cetu (GNN) s pewienus 3agau
aHaiu3a rpagoBbIX JaHHBIX,
BKJIIOYAsl CO3JJaHUE apXUTEKTYD,
00paboTKy rpadoB pazITuIHBIX
TUTIOB U MTPOMBIIIIIICHHOE
pa3BepThIBaHNE MOJENEH

[IpuMeHsieT TOmoIOTrMYeCKHUEe OCHOBBI paOThI
rpadoBbIX HEHPOHHBIX CeTel (CIKUMaroIIee
0TOOpakeHue, HEMOIBUKHAS TOUKA); pa3padbaTbiBacT
YHUKAJIbHBIE aPXUTEKTYPbI TpaOBBIX HEHPOHHBIX
ceTeil oj yclloBus 3a7jauu; IPeoJ0IeBacT
OTPaHUYEHUS PENPE3ECHTATUBHON OCOOEHHOCTH
rpadoBBIX HEUPOHHBIX CETEH

DL-1.9
CrniocoOeH pa3pabaTbIBaTh,
aJ[alITUPOBATb U BHCAPATH

Pa3pabaTtbiBaeT pazpexeHHblE TPaHC(HOPMEPHI;
[Tonumaet npunuun padotsl Multi-head attention




TpaHchOpMEPHBIC APXUTEKTYPHI JJIsI
pelieHus 3aja4 00paboTku
IOCJIe0BaTEIbHOCTEH, BKIIFOUas
co3JaHue HOBBIX MOJICTICH,
ONTHUMU3AIMIO 00yUYEHUS U
MIPOMBIIIUICHHOE Pa3BePTHIBAHUE

DL-1.10

Crnioco0eH nIpoeKTUPOBATh,
pa3pabaThiBaTh U BHEAPSTH
MYJIBTHMO/IaJTbHBIC MOJICITH
rirybokoro o0yueHwust, 3pdHekTuBHO
KOMOWHUPYS pa3InIHbIC THUITHI
JTAHHBIX

PazpabaTbIBaeT yHUBEpCAIbHbBIE aPXUTEKTYPBI I
MIPOU3BOJIBHBIX KOMOUHALIMI MOoJanbHOCTEH. Pemaer
(dbyH1aMeHTalIbHbIe TPOOIEeMBbI (MOJANTbHBIN
nucbananc, missing modalities). CTpout
MacITabupyeMble CUCTEMBI ISl TPOMBIIIIICHHOTO
npuMeHeHus. ONTUMHU3UPYET MOJICIH 111 pabOTHI B
YCIIOBHSIX OT'paHHUYEHHBIX PECYypCOB

DL-1.11

Crnioco0eH IpUMEHSTh,
aZanTUpPOBaTh U pa3pabaTeiBaTh
METO/IbI CKAaTHsl HEHPOHHBIX CeTel
JUTSL ONTUMH3AIUT
MPOU3BOIUTEILHOCTH MOJETEH,
BKIIFOYAasi KBAHTOBAHUE, IPYHHUHT,
JUCTHIUISIIUIO Y IPYTHE TEXHUKH, C
y4eToM TpeOOBaHHUM K KQa4ECTBY U
BBIYMCIIUTEIIBHON 3((HEKTUBHOCTH

Biraneer annmapaTtom CTpyKTypHpPOBAaHHOTO U
HECTPYKTYPHUPOBAHHOT'O IIPYHHUHIa, 3HAET CTPATETUU
npopexuBanus. PazpabaTeiBaeT HOBbIE METO/IbI
CoKaTHUS

DL-1.12

CriocoOeH IpUMeHSITh,
aJanTUPOBATh U pa3pabaTeiBaTh
METOJTBI JOO0YUYCHUST HCHPOHHBIX
cereit 11t 7 PEeKTUBHON aganTanuu
MOJICJICH K HOBBIM 3aJ1auyaM 1
JIOMEHaM

Pa3pabaTbiBaeT HOBBIE METO/IbI TAPAMETPUUECKH -

3¢ PEeKTUBHOTO 00yUEHUSI.

CoznaeT yHUBepcalnbHble GPEHMBOPKH JIJIS a Al TAIIHH
Mozeneil. Pemaer ¢pynnamMmeHTanbHbIe TPOOIEMBI
(catastrophic forgetting, domain gap)

DL-2

(IT) CnocoGeH mpuMeHsTh U (K1) pa3padaThiBaTh COBPEMEHHBIC aPXUTEKTYPBI

reHEepPaTUBHBIX ITyOOKUX CeTei

DL-2.1

IIpuMeHseT n3BECTHBIC
ApPXUTEKTYpPbl F€HEPATUBHBIX
r1yOOKUX HEHPOHHBIX ceTel ais
pellIeHns IPUKIIAIHON 3aa4u
(reHeparus TeKCTa, reHeparus
n300pakeHUi MO TEKCTY, CHHTE3
peyu " T.1.), Tpu HE0OXOAMMOCTH
poBOAs 1000y4eHre Ha Habopax
JTAHHBIX

Monudunupyer apXuTeKTyphl O crieupuIecKue
TpeboBanus. PazpabaTsiBaeT ruOpuIHbIE TTOIXOABI
(manpumep, 1uddysnonnsie moaenu + GAN).
OnTUMH3UPYET APXUTEKTYPBI AJIS LIEJIEBBIX
anmnapartHbIx iardopm. PazpabateiBaeT HOBBIE
METOJIbI JOOOYUYEeHUS [JIsl TEHEPATUBHBIX MOJIETICH.
[Ipumensiet few-shot/zero-shot learning TeXHUKH.
Peanusyert reinforcement learning juist renepauuu

DL-2.2

HMIimeMeHTHpYyET U3BECTHBIE
ApXUTEKTYPbI TEHEPATUBHBIX CETEH,
peanu3yeT NanIutaiiHel UX
o0OyueHus Ha J1aTaceTax U BBIBOJ
IreHEepPaTUBHBIX MOJIENIEH B

PazpaOaTbIBaeT KaCTOMHBIE peanu3aluu
reHepaTtuBHbIX apxuTekTyp. Co3naer high-load
reHepaTUBHbIC CepBUCHL. Pa3pabaTeiBaeT cucTeMbl
KeUIMpoBaHus TeHepanuii. Peanusyet cnoxueie A/B
tectupoBanus. Hanucanne kacrom CUDA-sa1ep




NPOJYKTUBHYIO CpPEy

DL-3

(C) CnocobeH mpuMeHsTh U (UIu) pa3padbaTbiBaTh arOPUTMbI, METOIbI U TEXHOJIOTUU

KOMITBIOTCPHOT'O 3pCHUSA

DL-3.1

[Tpumensiet (mpoBoAst BHIOOP U
HKCTIEPUMEHTHI) U3BECTHBIC
ANTOPUTMBI U OUOIHOTEKN
KOMITBIOTEPHOTO 3pPEHUS,
npenoOydeHHbIe TITyOoKue
HeHpoceTeBbIe MOJIETH [T
MPUKJIAJHBIX 3a7]a4 aHAIN3a
M300paKeHU U BUJEONOTOKA, IPU
Heo0X0MMOCTH 1000y4ast u
BaJMIUPYS Ha COOCTBEHHBIX
Habopax JaHHBIX

CpaBHUBaeT pa3Hble peao0yueHHbIE MOJIETH 1101
KOHKpeTHY10 3a1auy. [IpoBoaur transfer learning Ha
CBOUX JaHHbIX. ONTUMHU3UPYET FUNIEpIapaMeTPhl s
yiayuuieHus: kauecta. Co3/1aeT ClI0KHbIe NaNuTuIaitHbI
ayrMmeHnTaruu (albumentations). Ymeer paboTats ¢
BHJICO: U3BJICUCHHE KaJPOB, 00paOb0OTKa BpPEeMEHHBIX
I10CJIEI0BATENILHOCTEN Iy TEM IPUMEHEHUS
CNN+RNN, 3D CNN

DL-3.2

OmnpenenseT CTeK TEXHOJIOT UM,
METO/I0B 1 aJrOPUTMOB TS
HOCTPOEHUS TPOAYKTOB C
KOMIBIOTEPHBIM 3PEHHEM (CUCTEMBbI
BUJICOAHATIUTUKH, TIOMCKOBBIE
CUCTEMBI 110 U300paKEHUSAM U T.JI.)

PazpabaTpIBaeT anropuT™MBI CErMEHTAIIH
n300pakeHuii (pajielicHUe-CIIMHUE PETUOHOB,
HOpMaJIM30BaHHBIN paszpes rpada, mean shift),
BKJTI0YAsi CECMAHTUYECKYIO0 CETMEHTAIUIO; IIPUMCHSET
npeobpaszoBanne Xada 1 RANSAC; npumenser
QJITOPUTMBI JICTCKIIMH XapPaKTEPUCTHICCKIX TOUYCK
(nerextop Xappuca, nerexkrop ®ectuepa, SUSAN,
610661, DoG); mpuMeHsIeT JeCKPUITOPHI
n3o0paxkenuii, Hanpumep, SIFT

HelipoceTreBble apXUTEKTypBI AJIs1 aHATIA3a
m3obpaxenuit VGG, Inception, ResNet, EfficientNet u
T.JI. 0COOEHHOCTH O0yUYEHUS U JOOOYUEHUSI.
Apxurextypsl FCN u Unet B 3a1auax cerMeHTaIuu,
(GYHKINU TIOTEPH JUIS 3a]]a4l CETMEHTALINH.
Opnocraauiiasie (SSD, YOLO) u nByxcTanuiinble
(FASTER R-CNN, Mask R-CNN) getektopsl B
3ajjauax JeTeKuuu, QyHKIMH noTeps B 3a1aue
JeTeKLUU

DL-3.3

NmnieMeHTHpYET U3BECTHBIC
aJTOPUTMBI, APXUTEKTYPhI U
MOJIEJI KOMIIBIOTEPHOT' O 3pEHUS Ha
peaJIbHBIX JAHHBIX, CTPOUT
NanuTIaiHbl 00y4YEeHHS MOJIENEH 1
pa3BepTHIBAHUS CEPBUCOB
KOMIIBIOTEPHOTO 3pEHUS B
MPOLYKTUBHOM cpene

Kacromusupyer apXuTeKTypsl O/ 33724y (U3MEHEHHE
cioeB, 3ameHa backbone’a).

[TpumensieT MeToIbl yCKOpeHUs uHpepeHca
(xBanTH3anus, pruning, TensorRT). Ctpout cioxHbIe
cTpareruu ayrmeHTanuu (albumentations, kacTOMHBIE
tpanchopmepsl). HactpanBaeT pacnpenenéHaoe
obyuenue (DDP, Horovod). Co3naer CI/CD-
namianael 111 CV-Moaenen

DL-3.4

Pa3pabaTbIBaeT HOBBIE aJITOPUTMBI
1 OMOJIMOTEKH KOMITHIOTEPHOTO
3pEHHUs], HOBBIE APXUTEKTYPBI
rI1yOOKHX HEHPOHHBIX ceTel U
METO/bI UX 00y4eHHUs JUIs 33124

Bnageer anmapatoM 31UNOJISIPHONM T€OMETPUH;
Crnioco6eH IpUMEHSITh alrOPUTMBI CTEPEO3PEHHUS;
Crioco0eH nIpUMEHSTh alroOpUTMBbI GOTOTPAMMETPUN

Knaccuka GAN B 3aauax reHepanuu 1300paxeHui.
[Tpumepsl 3a1au: mepeHoC CTUIISL, 3aMEHA JINLL,




aHaIM3a U300pakeHUN U BUJIEO

yiIyulieHue kauectsa (paspewenus) pororpaduu high
resolution, reenactment

DL-4

(C) CnocobeH mpuMeHsTh U (UiIu) pa3padbaTbiBaTh arOPUTMbI, METOIbI U TEXHOJIOTUU

00pabOTKH €CTECTBEHHOT'O sI3bIKA

DL-4.1

[Tpumensiet (mpoBOAs BHIOOD H
OKCTIEPUMEHTHI) U3BECTHEIC
AITOPUTMBI U OUOIHOTEKH ISt
00pabOTKM €CTECTBEHHOTO s3bIKA,
npeaoOydYeHHbIC TITyOOKHe
HEHPOCETEBBIC MOJICITH JIJIS
MPUKJIAIHBIX 3a7]a9 aHATH3a
TEKCTOB, TPU HEOOXOIMMOCTH
n000yyasi 1 BaIuAUpys Ha
cOoOCTBEHHBIX HAOOpax JaHHBIX

Brnaneet nHcTpyMeHTaMu rpaMMaTH4deckoro pasdopa
CTPYKTYPUPOBAHHBIX U CIa00-CTPYKTYPUPOBAHHBIX
TEKCTOB, CIOCOOEH HamucaTh CBOM mapcep. Brnageer
WHCTPYMEHTaMU Pa3METKH TEKCTOBBIX TAHHBIX U1
dhopmupoBaHus clioBapei

DL-4.2

OmnpenenseT CTeK TEXHOJIOTHIA,
METOJIOB ¥ aJITOPUTMOB JIJIs
MOCTPOEHHUSI TPOJTYKTOB C
00pabOTKOM €CTECTBEHHOTO SI3bIKA
(I[I/IaJ'IOFOBBIC CHUCTCMBI, BOITPOCHO-
OTBE€THBIC CUCTEMBI,
pPEeKOMEH/IaTeJIbHbIE CUCTEMBI U T.]1.)

IToHnMaeT OCHOBHBIE APXUTEKTYPHI CETEH,
MCIIOJIb3YIOIIUECS JJIs1 BEKTOPU3ALMHU TEKCTOBBIX
maaubeix: Word2Vec, Doc2Vec, Glove, FastText,
PEKYyPPEHTHBIE HEHPOHHBIE CETH U CETH -
Tpancdopmepsl (3HKO0Iephl). CaMOCTOSITEIBHO
HaXOJUT MOIXOSIIYI0 MOJIEIb IS BEKTOPU3AIIUU
TEKCTOBBIX JIAHHBIX B OTKPBITHIX UCTOUHHUKAX U
MPUMEHUTD €€ JJIsl IPAKTUUECKOM 3a1auu

DL-4.3

HMIIieMeHTHpYET U3BECTHBIE
aJTOPUTMBI, aDXUTEKTYPBI U
MOJIeTT! 00pabOTKH €CTECTBEHHOTO
A3bIKa HA PEaJIbHbIX JaHHBIX,
CTPOUT MalIIaiiHel 00ydeHus
MoJenen U pa3sepreiBanus NLP-
CEpPBUCOB B IIPOAYKTUBHON cpefie

AnanTtupyeT u 1opabaTeiBaeT CyIIECTBYIOIINE
apxuTekTypsl (Hanpumep, fine-tuning BERT, GPT, T5)
110J1 KOHKPETHbIE 33a1auH (KJ1acCUpHUKAIIH, TeHEepaIus,
NER). OntumMusupyet naimiaiiHsl 00pabOTKH JaHHBIX
u o0yueHnus (yckopenue uyepe3 ONNX, Quantization,
pacnpenenennbie Beruncnenus). Crpout CI/CD-
nporeccel 1ist NLP-moneneii (TectupoBanue,
MOHUTOPHHT Jpeida nanHbIX). Pa3BopaunBaer
cepsucsl B npogakiH-cpene (Docker, Kubernetes,
obnaunbie NLP-API). YMmeeT untepnpetiupoBath
OLIMOKYU MOJIeNIeN 1 yiyuiiaTh UX (aHauu3 attention-
KapT, OIMOOK MpeICKa3aHHi )

DL-4.4

Pa3pabaTbiBacT HOBBIC aJITOPUTMbI
u 6ubnroTexu 00pabOTKU
€CTECTBCHHOTO SI3bIKa, HOBBIE
APXUTEKTYPhI NTYOOKUX HEHPOHHBIX
CeTeH W METOJIbI UX O0YUYCHUS IS
3aj1a4y aHaJM3a TeKCTa

CamoCTOSATEeNBHO MTPOBOANT AHAIH3 UCCIIEIOBAHUH B
00J1acTi MpUMEHEHUS TJTyOOKOTO 00y4CHHS B
S3BIKOBBIX MoJieNsix U downstream 3agavax,
UCIIOJIB3YIOIINX TAaKUE MOJICTU. ATaNTHPYET
pe3yJIbTaThl UCCIEAOBAHUM K IPAKTUYECKOW 3aa4e

0-1

(b) CnocobeHn ocymiecTBIISITh yIpaBieHUE 3HAHUSIMH, B TOM YHCJI€ C TPUMEHEHUEM
AITOPUTMOB HHTEJUICKTYaJIbHOT'O MOUCKA PEIICHH U (POPMUPOBAHUS CTPATETHIA

0-1.1
Cooco0eH co3maBaTs 0a3bl 3HAHUH
JUTsl pEeIeHUs 3a1a9 YIIPaBJIECHUs

Crnioco6eH npeobpa3oBaTh GopMaTu30BaHHBIC MOICIH
OHM3HEC-TIPOIIECCOB B CTPYKTYPHI 0a3 3HAHUH




Ou3HeC-MpoIeccaMu PEAPUSITHS

0-2
(b) Cnocoben npuMeHsITh 1 (WIH) pa3padaThiBaTh MyJIbTHATCHTHBIC aJITOPUTMBI

0-2.3 BrimonHseT 00yueHue UHTEIEKTyalIbHbIX ar€HTOB Ha
Co3naer 00y4ueHHbIE OCHOBE UMEIOIINXCS TaHHBIX

MHTEIJICKTyaJIbHbIE areHTBHI,
CIOCOOHBIE pelaTh YaCTHbIE 3aJa4n
N 1 koopAMHUPOBATE CBOIO
paboTy ¢ ApyrMMHU areHTaMu

0-3

(C) CnocobeH nmpuMeHTh U (M) pa3padbaTbiBaTh HHTEIIEKTyaJIbHBIE METO/IbI ONTUMH3ALUU

0-3.2 OO0OCHOBBIBACT METOIbI ONITUMHM3AIIMH HA OCHOBE
O60cHOBBIBAeT CIOCOOBI U aHaJlM3a JMHAMUKU (YyHKIMOHUPOBAHUS OOBEKTOB
BAapUAHTHI MPUMECHEHUS ONTHMU3ALMHU U UCIIOJb30BaHUS CTATHYECKHX
WHTEJUICKTYy JIbHBIX METOJIOB B aJTOPUTMOB

3a7a4ax ONTUMU3ALUN

0-3.3 BriOupaeT MeTO Il ONTUMHU3AIKMH C YIETOM
DddexTrBHO MPUMEHSIET crenuGuKy HaOIFOJaEMOM CUCTEMBI, ONTPEEIAEMOM
WHTEJUICKTY JIbHBIC METOIbI TpeOOBaHUMU IO HA3HAYCHUIO

ONTUMHU3ALMHU ISl 0OecTIedeHUs
JOCTUKUMOCTU (YHKIIMOHATIBHBIX
XapaKTEepUCTUK ITPOAYKTOB
KOMITAaHUHU

PL-1
(IT) CmocoGeH mpuMeHSTS SI3bIK MporpaMMupoBanus Python s pemenus 3agau B o6mactu
15151

PL-1.1 Hcnonb3yer 0cOOEHHOCTH BUPTYaIbHOM MAIIMHbI
PazpabatbIBaeT 1 0TIaXUBACT Python (manmpumep, GIL), pazpabaTsiBaeT
IIPUKJIA/IHbIE PEIICHUS Pa3HOU OMOIMOTEYHBI KOJ 0OIIETO0 MOIB30BaHMS, a TAKXKe
CJIOKHOCTU U I Pa3HOTO Kpyra JOKyMEeHTaluio k Hemy. [Ipodunupyet u
KOHEYHBIX T0JIb30BATENEH C ONTUMM3HMPYET NpuioxeHus Ha Python, ncnons3ys
HCII0JIb30BAHUEM SI3bIKa BCTPOEHHbIE HHCTPYMEHTHI (Hanpumep, cPython)

nporpamMmupoBanus Python,
TECTUPYET, UCIIBITHIBACT U
OLICHUBAET KaYeCTBO TaKUX

penieHuit

PL-1.2 VYmeet pa3zpabaTeiBaTh COOCTBEHHBIE KOMIIOHEHTHI AJIs
OcymiecTBIISIET BBIOOD OMOJIMOTEK MAIIMHHOTO O0YYEHUS C yIETOM
MHCTPYMEHTOB pa3pabOTKu Ha WHTETPAlUU C HUMU

Python, mpueMauMbIX A5 cO3qaHUS
IPUKIAJHON cucTeMbl 00paboTKU
HAyYHBIX JaHHbBIX, MAIIMHHOTO
00y4eHHMsI U BU3yaIU3al1U C
3aJJaHHBIMU TP€OOBaHUSAMU

PL-1.3 Brnaneet nnctpyMeHTamMu npoQuINpOBaHUs U
Pa3pabaThIBaeT U MoAIepIKUBACT ontummszanuu ETL mporneccs st 00paboTku
CUCTEMBI 00pabOTKH OONBIINX OonpIMX NaHHBIX B pamkax Spark/Mapreduce

JIAHHBIX PA3JIMYHON CTENEHU ¢dpeiimBopka. CaMOCTOSTENBHO MOICPKUBACT




CJIOKHOCTH

nHppacTyKTypy 00pabOoTKH OOJIBIINX TaHHBIX.

PL-2

(C) Cnocoben nmpumeHsTh JVM-coBMECTUMBIE SI3BIKH IPOTPAMMUPOBAHUS JJIs PEILICHUS

3ama4d B o0nactiu N

PL-2.1

Pa3zpabatbiBaeT u oTIaKMUBaET
MIPUKJIaHBIE PEIICHHUS Pa3HOTO
YPOBHSI CIOXKHOCTH U JUJIs
HIMPOKOTO KPyra KOHEYHBIX
MOJIB30BATEJICH C MCIIOJIb30BAHUEM
JVM-COBMECTUMEIX SI3BIKOB
MPOrpaMMHUPOBAHUS, TECTUPYET,
HCIEITBIBAECT M OI[CHUBACT KAYECTBO
TaKuX peIICHUN

[TonnmaeTt mozens namstu Java u criocodeH
MO/1/IEP>KUBATh MPUIIOKEHHUS C BHICOKUM
MapajuieaIn3MoM U KOHKypeHuuen. [lonnmaer
aNTOPUTMBI COOPKH Mycopa U CIIOCOOCH
ONTHMHU3HUPOBATH COOPKY Mycopa

PL-2.2

PazpabatbiBaeT 1 moaaepKUBAET
CcUCTEMBI 00pabOTKH OOJIBIINX
JIAHHBIX Pa3JIMYHON CTEIICHU
CJI0)KHOCTH

O¢ddexTBHO MpUMEHSET HPEHMBOPKH ISl TAKETHOMN
o0OpaboTku nanHbIX (Spark, Mapreduce) u anantupyer
aJITOPUTMBI /JIs1 BEIYMCIICHUHM Ha MaJbIX 00beMax
JAHHBIX 107 OoJbIINe qaHHbIe. Bnaneet
MHCTPYMEHTaMHU OpPTaHU3aIMH IOTOKOBBIX
Beruncienuit (Kafka, Flink) u uaterpamuu c
ananutuyeckumu b/l (ClickHouse, Greenplum)

PL-4

(C) Cnocoben npuMeHsITh 3bIKH TIporpammupoBanusi C/C++ mis pemeHus 3a1a4d B 00J1acTu
15141

PL-4.1 PemaeT npo6iemMbl 0AHOBPEMEHHOTO AOCTYyTA K

Pa3zpabatbiBaeT u oTIaKHUBaET

3¢ (dEeKTUBHBIE MHOTOITOTOYHBIE
pemenust Ha C++, TecTupyer,
UCIBITBIBAET U OLIEHUBAET KAYECTBO
TaKUX PELICHUI

JaHHBIM U3 HECKOJIBKUX TOTOKOB, TPAMOTHO
MPUMEHSET AaTOMapHBIE OTIepPaIi K MEXaHNU3M
OJIOKHPOBOK.

OreHnBaeT NPOU3BOAUTEIBHOCTD, yMEET
npo(UINPOBAThH KOJ U YCTPaHSET HalICHHBIE Y3KHE
MecTa

PL-4.2

PazpabatbiBaeT 1 oTIaXKUBaACT
cucteMbl U1 Ha C++ o
KOHKPETHBIE alllapaTHbIC
1aTGOPMBI C OTPAaHUYCHUSMU 110
BBIUMCIUTEIILHOM MOIITHOCTH, B TOM
YHUCIIC I BCTPOCHHBIX CHCTEM

ITornMaeT MeTOaBI ONTUMH3AIINH MOJCIICH
(KBaHTOBaHUE, CIKATHE BECOB MOJIEIH H T1P.) U
BeIuncieHui MN.

HaxoauT u ucnomias3zyer 6uOIMOTEKH,
COOTBETCTBYIOIIIME pelIaeMOi 3a7a4e

PL-4.3

PaspabatbiBaeT u oTiIaKMBaET
pewenus Ha C++, UCMOJIB3YIOIINE
GPU u FPGA s maccoBoit
napasuieIn3aly BbIYUCICHUHN B
paMkax oOmiei cucremsl MU, ¢
MPUMEHEHHEM KaK TOTOBBIX
pelieHu, Tak 1 pa3paboTKON CBOUX

3HaeT METO/IbI ONITUMHU3AIUY Mojieliel (KBaHTOBaHUE,
c)KaTue BECOB MOJIENHU U Mp.) U BbrunuciaeHuit M.
Bitazeer roToBbIMU MHCTPYMEHTAMM IS
ontumu3zanuu mozaenert (TensorRT u nip.).

YMeeT ucnob30BaTh CPEACTBA OTIAIKH U
npouIupoBaHus KOAa, HAXOAUTh YUYACTKH KOJIA,
OTPaHMYMUBAIOIINE TPOU3BOIUTEIBHOCTD CUCTEMBI

LC-1

(b) Cniocoben mpoBoauTh aHANKU3 OU3HEC-TPOOJIEM C OIIEHKOW MEPCIEKTUBHOCTH
npumMeHeHust W u1st ux pemeHus, oCymecTBIsSTh HOCTAaHOBKY 331a4¥ MAlIMHHOTO




00ydeHus, GopMyIupoBaTh TpeOoBanus K cucreme MU

LC-1.1

dopmanuzyer OM3HeC-1eTu U
BBIPAa0aTHIBACT I10]] HUX CTPATCTHH
BHenpenus MU

Omnpenensier u GopmManusyeT mpoodiieMmy mpeaMeTHON
o0JacTH, pemeHne KOTOpol TpedyeT MPUMEHEHUS
MCKYCCTBEHHOTO MHTEJUICKTA

LC-1.2
Bri6upaeT ontumManibHble
TE€XHOJIOTHH N0 KOHKPETHBIE

TpeOOBaHUs IPOEKTa BHEAPEHUS
15141

[IpoBoauT aHanu3 TpeboBaHMil (pa3penieHue
MPOTHBOPEYUil, IpUOpUTE3alHs) B IIJIaHE BEIOOpa
TEXHOJIOTHI

LC-1.3

['OTOBHT U BeAET JOKYMEHTHI AJIs1
peanu3alyy IpoeKTOB B 00J1aCTH
15041

OneHuBaeT TeXHUYECKHE TpeOOBAHUS HA OCHOBE
(dhopmMann30BaHHON TOCTAHOBKHU

LC-3

(C) CnocobeH mpoeKTUpOBaTh U MOJACPKUBATH APXUTEKTYPY CUCTEM UCKYCCTBEHHOTO
WHTEJUICKTa

LC-3.1 [IpumensieT pa3nuyuHble MIPUHIMIIBI U TATTEPHBI IPH

Co31aet u pa3BUBaET apXUTEKTYPhI
cucteMbl MU Ha Bcex dTamax
JKU3HEHHOTO IIMKJIa

IPOEKTUPOBAHUH aPXUTEKTYphI cuctem MU

LC-4.1

(C) Cnocoben ympaBisiTh mpoleccoM xKu3HeHHoro nukia M -npomykra

LC-4.1.1

OcyniecTBIISIET 3aIlyCK U BEJICHUE
npoekra B obnactu U, B Tom
YUCJIC INIAHUPOBAHUC U KOHTPOJIb
3aJa4, OLICHKY PECYPCOB

[Tonbupaet metononoruto (CRISP-DM, CRISP-
ML(Q)) mox orpaHudeHus 3aa4i U PECYPCHOE
o0ecreyeHne u OpraHusyeT Mnpoiiecc pazpaboTKu
cuctembl U 1o BEIOpaHHON METOAOTIOTHI

LC-4.2

(C) Criocoben pykoBoAUTH pabOTOM KOMaH bl IpoekTa B ooimactu M

LC4.2.1

KoopaunupyeT u KOHTpoJIMpyeT
paboTy KOMaH/| MPOEKTa C 1IEJIbIO
JOCTHKEHUS OOLMX 1iesiell MpoeKTa

OcymiecTBisieT KOMMYHHUKAIUN MEXIY aHATUTHKAMA
TaHHBIX, NHKEHEPaMH JaHHBIX, Pa3pad0TINKaMH,
nnxeHepamu (DevOps, DataOps, MLOps) u
PYKOBOJUTENSIMH OM3HEC-TI0Apa3AeICHUI IS
yIpaBJieHHs: U MaclITaOUpOBaHUsI HHUIMATHB B
obmnactu N

LC-5

(IT) CmocoGen mpuMeHATh  (WIH) IPOSKTUPOBATh Pa3INYHbIe HHCTPYMEHTHI M HHKEHEPHBIC
MPaKTUKH MPOMBIIIIEHHON pa3paboTku cucteM VU, pa3BepThIBaHUS U CONIPOBOXKICHHUS
MOJIeJIe MAIlIMHHOTO 00YYeHMS B IPOAYKTUBHOM cpee

LC-5.1

OcymiecTBisieT BEIOOD
MHCTPYMEHTOB U MHKEHEPHBIX
MPAKTHK MPOMBILIUIEHHOMN
paspabotku cuctem U,
pa3BepPTHIBAHMS U CONIPOBOKIACHHUS
Mo/JIeNIel MalTMHHOTO 00y4YeHUs B

PazpaOaTbIBaeT crielMagu3upoBaHHbIE HHCTPYMEHTHI U
MHXEHEPHbIE TPAKTHUKU MPOMBILIUIEHHOHN pa3paboTKu
cucteM MU, pa3BepThIBaHUSA U CONPOBOKICHUS
Mojienielt MalmHHOro 00y4yeHus B paboueii Bepcuu [10




MPOLYKTUBHOM cpee

LC-5.2

OcymecTBisieT BbIOOD
MHCTPYMEHTOB U MHKEHEPHBIX
IPAKTUK 0 YNPABJICHUIO JaHHBIMU
C HEOOXOIMMBIM YPOBHEM JIOCTYTIA,
KOHTPOJISl KauecTBa,
PE3EPBUPOBAHUS U CKOPOCTBIO
BBITMIOJTHEHUS 3aIIPOCOB

Kacromusupyer u pazpabarbiBaet
CIIEIHAIU3UPOBAHHBIC HHCTPYMEHTHI YIIPAaBICHUS
JaHHBIMU

Al S-1

(b) Cniocoben ynpansaTh puckamu B pazpadoTke cucreM MU, BeicTpauBath ynpasieHue
6e3onacHocThio MM B komnanuu ¢ yuetom stuku M1

Al S-1.1

BrisiBisier 1 MoJieTUpyeT yrpo3bl HA
BCEM xn3HeHHOM I1nkie M-
CHCTEM, OLICHUBACT B
MPUOPUTUZUPYET PUCKHU

[ToHnmaeT OCHOBHBIE KaTeTOpUU PUCKOB U aTak Ha U
(data poisoning, model stealing, evasion). [Ipumensier
tunioBbie MmeToauku (STRIDE, MITRE ATLAS) no
rotoBbIM mmabnonam. Cnexnyer B pabore [OCT P
ISO/IEC 27005-2010; ITHCT 836-2023 «1U.
dyHK1MoHaabHas 6e30nmacHoCcTh»; MeToauku PCTOK
1o oneHke yrpo3 (2024); 3Haet MexyHapO HbIC
¢dpeiimBopku u ctangapTel NIST Al RMF 1.0;
ISO/IEC 27005 (risk); MITRE ATLAS;
STRIDE/PASTA

Al S-1.2
O0ecrieunBaeT COOTBETCTBUE
HOpMaTI/IBHBIM Tpe6OBaHI/I$[M nu

MPUHIIUIAM JOBEPEHHOTO/3TUYHOTO
nn

3nakom ¢ Kogexcom stuku B chepe U1 PO (2021),
6a3o0BbIx npuHIunax Responsible Al, 3akonom 152-®3
«O nepc. ganubix» 1 ocHoBamu GDPR. Moxer
onucars npouecc Data Impact Assessment

LLM-1

(C) Cnocoben npuMeHsTh U (W1H) pa3pabaTeiBaTh FreHepaTUBHBIC Moienu U bSAM

LLM-1.1
3HaeT apXUTEKTYpbl F€HEPATUBHBIX
MOJeJIEN

CpaBHHUBAaET apXUTEKTYPHI U BBIOMPAET MOIXOSIIY IO
o7 3a7a4y

LLM-14
IToHnMaeT NpUHUUIIBI T€HEPALUU B
MYJIbTUMOJAJIBHBIX MOJENSAX

Hcnonb3yer MyabTUMOJAIbHBIE MOJENHN AJIs
captioning u tagging

LLM-2

(C) Cnocoben noobyuath, aanTHPOBATh U ONTUMU3UPOBATh F€HEPATUBHbIE MOJIEIH 110
crienupuYeCKHe 33/1a41 U YCIOBHS IPUMEHEHHS

LLM-2.1

[Tonumaet mpuHIUIE fine-tune

[Ipumenser fine-tune k npeg00yYEeHHBIM MOJEISIM Ha
HOBBIX JlaTaceTax

LLM-2.2
Coznaét obyuaromye Habopsl
JaHHBIX

AJanTupyeT U BalluIUPyeT AaTaceTsl 01 pa3Hble
THUIIBI 33/1a4

LLM-3

C) IIpoexTupyet u npuMeHsET TEXHUKHU pacllipeHust KoHTekcTa renepannu (RAG
p py P P P p

LLM-3.2

OHTI/IMI/ISI/IpyeT XPaHCHHUEC, MPOU3BOANUT MHACKCAIIUIO,




PaGoraeT ¢ BEKTOpHBIMU
XpaHWIMIIaMu

HACTPOWKY KJIaCTEPOB

LLM-4

(C) lIpoexTupyert, pa3pabaTbiBa€T U UHTEIPUPYET UHTEIICKTYaJIbHBIX ar€HTOB Ha Oa3e

FeHEPATUBHBIX MOJIENIEH

LLM-4.1
YMeeT npuMeHsTh U pa3padbaThiBaTh
MHTEJJIEKTYaIbHbIX ar€HTOB

HaCTpaI/IBaeT Ar¢HTOB U YIIPABJIACT UX KOHTCKCTOM U
3aJadyaMu

LLM-4.2
HHTerpupyer areHToB ¢ BHEIIHUMU
CepBHCAMHU

OpranuzyeT B3auMOJICHCTBUE MEXKYy ar€eHTOM U
BHELIHUMH HCTOYHUKAMU

LLM-4.3 Peanuzyer paccyxnenue Ha ocHoBe 1ienouek (ReAct,
PazpabarbiBaeT arenTHble nartepHsl | Plan&Solve)
LLM-4.4 Hactpausaet n nepexirouaer

praBHﬂeT COCTOAHUEM U ITaMATBIO
arc¢HTOB

JOJITOCPOYHYIO/KOHTEKCTHYIO MTaMsITh

LLM-4.5
OrneHuBaeT ¥ ONTHMH3UPYET
3¢ (HEKTUBHOCTH ar€HTOB

OneHuBaeT OTKIOHEHUsI, HACTPAUBAET IMOBEJICHUE U
IIOPOT JOBEpUs

LLM-5

(C) Opranusyet B3auMOJEHCTBUE C TEHEPATUBHBIMU MOJEIISIMH Yepe3 POEKTUPOBAHUE,

aHaJIU3 U IPUMCHCHHC ITPOMIITOB

LLM-5.1
Hcnonb3yer 6a30Bbie MaOIOHBI
MIPOMIITOB

Breibupaet u agantupyet maGiIoHbI O 3a1a49y

LLM-5.2
BcerpanBaeT npoMIITel B TaWILIAH
B3aNMOEHCTBUS

[Mpumensiet nenouku (Chain of Thought) u ycnoBHyro
JIOTUKY

LLM-5.3
Hactpauaet API st paboTsl ¢
LLM

VYnpasiser napameTpamMu reHepaluuu A KOHTPOJIs
pe3yJibrara

LLM-54 OnTUMM3UpPYET NPOMITHI 101 TOUHOCTb, AJIUHY,
PazpabatbiBaeT qu3aiiH u YMEHBIIEHUE TAJUTIOLIMHALMM

CTPYKTYpY IPOMIITOB

LLM-5.6 HHTepnpeTupyeT JIOTH TeHepalluy 1 attention

AHanu3upyer U OTIaXUBaeT
IIPOMIITHI

LLM-5.7
IIpumeHsieT MyJIbTUMOAJIBHBIE
MIPOMIITHI

HNuTerpupyer npoMITsl AJisi MyJIbTUMOAAIBHON
reHepaluu

SS-2

(b) Cnocoben ocymiecTBIISITh CBOKO TPYAOBYIO ACSITEIBHOCTD C YUETOM HEOOXOIUMOCTH
3¢ dEeKTUBHONH KOMMYHUKAIIUU ¥ B3aUMOJICUCTBUS B paMKaX KOJIJIEKTUBHOU MTPOEKTHOM

paboTtsl B chepe NN

SS-2.1
O} PexTHBHO KOMMYHUIUPYET C

[TonnmaeT 001y O 11€7Th KOMaH/IBI.
VYuacTByeT B 00CYXICHHH 33124, KACAFOIINXCS




YYaCTHUKAMH MPOCKTHON KOMaH/IbI
MIpU TUIAHUPOBAHUH, PeATU3AIUU U
aHaJIN3€e Pe3yJbTaToB pabOThI

00pabOTKU JaHHBIX, IOCTPOEHUS MOJIENIEN NiH
APXUTEKTYPHBIX PEILICHU.

Moxet hopMyTupoBaTh NIPEI0KEHUSA, OPUCHTUPYSCH
Ha TeXHUYECKYIO0 CTOPOHY 3aJauu.

CrnocobeH GhopMyIupoBaTh COOCTBEHHOE IOHMMaHUE
3a]a4 ¥ YTOYHSTH €T0 y JPYTHX

SS-2.2

YuuteiBaeT npodeccruoHanbHbIE U
poJieBble 0COOEHHOCTH KOJIJIET IPU
COBMECTHOM pa3paboTke
TEXHUYECKUX PEIICHUN U
IIPEICTaBICHUN PE3YIbTAaTOB

VYyacTByeT B IOATOTOBKE MPE3EHTALIMU IO CBOEH
4yacTH (HampuMep, paccKasbIBaeT PO apXUTEKTYPy
NH-cucteMbl Uiu METPUKH).

[IpuHMMaeT npeaaoxkeHHoe pacnpeaeneHue pojei 6e3
aKTUBHOT'O Y4acTHs B 00IIEH KOOpANHALIUN.
OpueHTHpyeTCs B CTPYKType 0011ero pe3yiabTraTa
MIPOEKTa

SS-3.1

VYuutsiBaeT B pab0Te KOTHUTUBHBIE
HCKa)KEHHS YEJIOBEKA M BBISBIISICT
npeas3aroctu cucreM NN,
apryMEHTUPOBAHHO OLICHUBAET
HaJeKHOCTh JAaHHBIX U Beigaun N

Pacrio3Haér oueBuAHbIE KOTHUTUBHBIE UCKAXKEHUS B
pabote uenoBeka (HalpuMep, MOATBEPKAECHUE CBOEH
TOYKH 3pEHUs, CIIENoe JOBEpHe alropuTMy) oOpamaeT
BHMMaHHUE Ha BO3MOXHYI0 npeas3satocts UU;
BOCIIPHHUMAET HEOOXOAUMOCTh KPUTHYECKU
OTHOCHUTBCS K TaHHBIM U pe3yJibratam UH.

SS-3

(b) Crioco6eH oCcymecTBIISITh CBOIO TPYAOBYIO (DYHKIIMIO C YYETOM HEONPEACTICHHOCTH KaK
CYITHOCTHOM 4epThl ((YHKIIMOHUPOBAHUS HCKYCCTBEHHOTO MHTEIICKTA

SS-3.2

OnpenensieT peieBaHTHOCTh
npumeHnenus MU s pemenns
KOHKPETHBIX 3a/1a4, aHAJTU3UPYET
noseaeHue MM B TEXHUYECKOM,
COLMAIIBHOM U IIPAaBOBOM
KOHTEKCTaxX, IEPEHOCUT UJIEU U
METO/IbI 33 IPEAEIIbl UCXOIHON
MpeAMETHOM 00acTu

Pacno3naér tunossle 3a1aun, B KOTOpbix MU MoxkeT
OBITH TPUMEHUM; BOCTIPUHUMAET BO3MOKHOCTh
nucroab3oBanus M -moaxom0B B CMEKHBIX
MPEIMETHBIX 00J1aCTIX

SS-3.3

OcyuiectBisieT MeTapedaeKcuro
IIPY aHAJIU3€ CUCTEM U NIPUHATHH
peuIeHu !, IPeCKa3bIBACT
BO3MOXHbIE 3 (PeKTsI OT
BHenpeHus N yepe3 HECKOIbKO
YPOBHEH BIUSHUSA, IEPEOCMBICIIAET
NU B cBOEH npodeccnoHaIbHOM
poJIM U B 00I1IeCTBE

Oco3Haét coOCTBEHHYO Mo3ulni0 U BiusiHue MU Ha
HEIMOCPEICTBEHHYIO MPO(HEeCCHOHATBHY O
JIeSITeILHOCTD; OIIUCHIBAET OUYEBHUIHBIC ITOCIICICTBHS
BHeapeHus N B 3HaKOMOW CUTyally IPU 331aHHBIX
YCTIOBUSIX (HalpuMep, B TUIIOBOM paboueM mpoliecce
WM CEpBUCE); CIIOCOOEH pa3nyaTh ypOBHU
MOCJECTBUM (HapuMep, TEXHUYECKUN U
COIIMAJIbHBIN).

FC-3

(b)Crioco6en nmpoBoaAuTh PPOHTUPHBIC UCCIICIOBAHUS B 00JIACTH YIIPABIICHHUS, PCIICHHUS,

AIrCHTHBIX U MYJIbTUAI CHTHBIX CUCTEM

FC-3.1
PazpabatbIBaeT anropuTMbl
00y4eHHUsI C IOJIKPEIIEHUEM

Brnaneet 6a3oBbiMU TpUHIMIIAMA TIpenoOydeHust RL-
areHToB Ha MHOXecTBe cpen (multi-task, multi-
environment). [loHMMaeT KOHIIETIIUN TPaHCHEPHOTO
oOyuenus (transfer learning), ymeeT npuMeHsITh
roroBele pemeHus (Hanpumep, R3L, Procgen, OpenAl
Gym Retro) myis agantanuy Mojenei K HOBBIM




3a1a4aM. 3HaeT OCHOBHBIC METPUKHU OLICHKH
o0obmmaromiei cnocooHoctu RL-areHTos.

FC-3.2
Uccnenyer u co3naeT areHTHbIE
CUCTEMBI

[IpumensieT crangapTHbIe anroputMel RL n
9BOJIOIIMOHHBIE METOIBI /ISl O0y4YECHUS ar€HTOB B
MPOCTHIX cpenax. Mcnonb3yer roTroBbie GpeiiMBOPKU
(OpenAl Gym, Stable Baselines) aist 6p1cTpOro
MPOTOTUITUPOBAHUS. AHANH3UPYET 0a30BbIE METPUKH
3¢ (HEeKTUBHOCTH UCCIIEIOBAHUS CPE/IBI.

FC-3.3
Hccnenyer u coznaer
MYJIbTUAT€HTHBIE CHCTEMBI

[IpumeHseT KiIroYeBble KOHUENIMN ar€HTHBIX CUCTEM,
BKJIIOYAsSL: pacCy>KICHUS (PU30HUHT) B S3BIKOBBIX

Mo ensx, nousatue MM arenta, areHt Ha ocHOBe LLM,
BOIIJIOIIEHHBIC U HEBOILJIONICHHBIC ar€HTHI, areHTHI,
HUCTIOJIb3YIOIIME CTOPOHHUE TTPUIIOKEHUS, POJIU areHTa

6. CTpyKTypa H cofepKaHHe MPAKTHKH.

O6mast Tpy10€MKOCTh MPAKTHKK cocTaBisieT 3 3a4. ea. (1084yacor), B Tom uncie 90 yacoB B
(hopMe IpakTHUECKOH MOTOTOBKH, UX paclpeesieHue Mo BUaaM padboT MPeACTaBICHO B

Tabaune
Bun yuebHoit paboTsl Bcero CemecTtpsbl
4acoB (uacer)
8

KonrakTHas paGora, B TOM 4ucJie: 2 2
AyauTOpHBIE 3aHATHA (BCEro)
B ToMm yncie:
3aHsATHS JIEKIIMOHHOTO THIIA
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTUIECKUE
3aHSTHS)
JlabopaTopHble 3aHITUS
HNuasi koHTaKTHasA padoTa:
Kontpousb camocrositenbHO# padotel (KCP)
[TpomesxyTounas arrectauus (MKP) 2 2
CamocrosTe/ibHasA padoTa (Bcero) 106 106
[IpopaboTka y4eOHOTO (TCOPETHISCKOT0) MaTepHraja 30 30
BrinosiHeHUE MHIMBUAYAJIBHBIX 3aJaHUN 56 56
ITonroroBka K TEKyIieMy KOHTPOJIIO 20 20
KoHTpoJb:
IToaroTOBKA K 3K3aMEHY
OO0mas Tpy10eMKOCTh yac. 108 108 - - -

B TOM YHCJIe KOHTAKTHAA ) )

paboTta

3a4. ef 3 3

Pacrnipenenenuie Bu1oB yueOHOM pabOThl U UX TPYJOEMKOCTH IO pa3zesaM MPaKTUKH.
Paznenbl mpakTUKH, U3y4aeMble B ceMecTpe 8

| No | HaumeHoBaHMe pa3zienoB | KonnuectBo uacos




AynutopHasi Bueayauto
abora pHas
Bcerg P pabora

n | m3 HPK CPC
1 2 3 4 5 6 7
1. |IloaroToBHUTENLHLII 6 6
2. |AHanuTHYEeCKHUU 80 80
3. [3aKIIOYUTENbHBIN 22 2 29

Hmoeo no oucyuniune: 108 2 106

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmus / cemunapol, JIP — nabopamophvle
sanamus, CPC — camocmoamenvuas paboma cmyoenma

BriOop Mecta mpoW3BOACTBEHHON MPAaKTUKH (TMPEATUIUIOMHOI) M conepikaHusi paboT
ornpenensercss HeoOXOIUMOCTBbIO O3HAKOMIIEHHUS CTyJeHTa OakalaBpuaTa C JeATeJbHOCTBIO
HoJpa3JeNeHus, MPOBOIIIIEr0 MCCIEIOBaHMUS IO HaNpaBiICHUIO MPOrPaMMbl MOJATOTOBKH
OakanaBpoB. IIpakTMka NPOBOAUTCS B COOTBETCTBUU C MPOrpaMMON MPOU3BOACTBEHHOM
MPaKTUKU (MPEAAUIITIOMHON) CTyJIEHTOB OakajaBpuaTa M HWHAMBUAYAIBHONH NpOrpaMMoi
IIPaKTUKHU, COCTaBICHHON OaKalaBpOM COBMECTHO C HAyYHBIM PYKOBOIUTEIIEM.

PykoBOICTBO IPEAAMUIIIIOMHON TPAKTHKOM OCYIECTBIIAET HAYYHBIA PYKOBOJUTEb.

[IpousBoacTBeHHass TpakTHKa (MPEIAMIIIOMHAs) MPOBOAMUTCS HA YETBEPTOM Kypce
HOJATOTOBKH CTYJEHTOB TOCJE MPOXOXKICHUS COOTBETCTBYIOIIMX TEOPETUYECKUX AMCIIMILINH.
[IpousBojcTBeHHAs TpakTHKa (MpeAauIioMHas) TpoBoAUTCS Ha 0Oa3ze 1neHtpa WU wu
UHJYCTpHAJIbHBIX PATHEPOB.

Cpoku TpPOXOXKIEHUSI TNPAKTUKU OMNPENEAIOTCS y4eOHBIM IIJJAHOM M KaJICHJAPHBIM
rpadukoM.

[TpousBoacTBEHHAs MpaKTUKa (MIPEAIUIIIIOMHAS) MPOBOIUTCS KaK aKTUBHAS IPAKTHKA, B
X0Jle KOTOPOW CTYyZEHTHI OakaliaBpuaTa BBICTYNAIOT B POJIM OPraHU3aTOPOB U HCIOIHUTENIEH
HAyYHO-MCCIIeIOBAaTeIbCKUX pPalOT, CBS3aHHBIX C AaHAJIU30M CTENEeHH pa3paboOTaHHOCTH
n3ydaemMo mpoOsieMbl, cucTeMaruzanue u oO0O0OlIeHMeM HaydHOW U MPaKTHYECKOM
nHpopMallUM 1O TeMe HCCIeOBaHuN, ampobarmeil ModydeHHbIX pe3ynbraToB. Crnocob
MPOBEICHUS MPAKTUKH — CTallHOHAPHAsL.

[TpousBoacTBeHHAs MpaKTUKa (MIPEIIUIIOMHAs) OCYIIECTBIIACTCS B (hOpMe MPOBEICHHS
HCCJIEI0BATENIBCKOTO IPOEKTA, BBIINOJHAEMOIO CTYJEHTOM B paMKaX yTBEP)KICHHOW TEMBI
Hay4HOT'O MCCJIEJOBAHMsI 110 HAIpaBJIEHUIO OOy4YE€HHs U TEMbl BBITYCKHON KBaJU(UKALIMOHHON
paboThI C yUYETOM UHTEPECOB M BO3MOKHOCTEH MOApa3AeseH i, B KOTOPBIX OHA IMPOBOJAUTCS.

3HaHMS W TPaKTUYECKHEe HaBbIKM, CGHOPMUPOBAHHbIE B XOJI€ MPOXOXKICHUS
IPOU3BOJICTBEHHOW MPAKTUKU (MPEAAUIUIOMHON) HEOOXOAMMBI Ui 3aBepIlleHus paboThl Hal
BBIIIYCKHOW KBaIM(PUKALIMOHHON paboThl U (OPMUPOBAHUS OCHOBBI JUIsl IPOIOJIKEHUS] HAYYHBIX
UCCJIEI0BAaHUN B paMKax YpPOBHS BbICIIEro oOpa3oBaHUS — IOJArOTOBKA KaJpOB BbICIIEH
KBaJIM(PUKALIH.

Pabota crtynentoB OakanaBpuaTa B MEPUOJ MPAKTUKU OPTaHU3YETCS B COOTBETCTBHH C
JIOTUKOM paboOThl HaJl BBINTYCKHOW KBaJTM(UKAIMOHHONW pabOThI: ONpPEACIICHUE IPOOJIEMBI,
o0OBeKTa W TMpeaMeTa uccleqoBaHus; (GopMmyaupoBaHWE [EeNW U 3a7ad HCCIEJOBAHMS,
TEOPETUUECKUN aHATU3 JUTEPATyphl U UCCIEIOBAaHUN MO mpolbiieme, MoAd0p HEOOXOAMMBIX
HCTOYHUKOB MO TeMe (IaTEeHTHbIE MaTepUalibl, HAYYHbIE OTYETbI, TEXHUYECKYIO JIOKYMEHTALIUIO
U 7p.); cocTaBieHue OubOnmuorpaduu; ONpeAeieHHe KOMIUIEKCA METOJOB HCCJICI0BaHMS;
IIPOBEJIEHNE KOHCTATUPYIOLIETO OKCIEPUMEHTA; AHAIW3 OJKCIEPUMEHTANBHBIX JaHHBIX;
opopmiieHne  pe3ynbTaToB  uccienoBaHus. CryneHTel  OakamaBpmata — paboTaloT ¢
MIEPBOMCTOUYHHUKAMH, MOHOTpadusIMu, aBTopedepaTamu u JUCCEPTAIMOHHBIMU
UCCJIEI0OBAaHUSAMHU, KOHCYJIBTUPYIOTCSI C HAyYHbIM pPYKOBOJUTENIEM, IpENnoAaBaTeisiMUu H
MpeICTaBUTEISIMH UHYCTPUATIbHBIX TAPTHEPOB.



Broxxker

HaumenoBanue
No Coneprxanue pazaena BpeMeHH,
paszena
(anm)
1. IlogroroBuTeabHBIN [3HAKOMCTBO C ITOAPA3ACICHUEM IIPOXOKACHUS
npaktuku. CocraBiieHre pabodero miaHa u rpaduka 2
BBINIOJIHEHUSI MCCIIE/IOBAHUS
2. |AHanuTHYecKuit ®opMHpOBaHHUE OCHOBBI JJIs1 HATUCAHUS OOIIETO
paszJerna BBITYCKHON KBanu(UKAIIMOHHON pabOTHI,
00o011eHne 1 aHaJIn3 My OIMKanuii Mo Teme
JUccepTallMoOHHOro uccnenoBanusa. CoctaBieHue 3

OMOIMOrpaUIECKOro CIUCKA IO TEME BBITYCKHOM
KkBaJM(pruKaoHHOM paboThl. CTaTuCTHYECKAs U/UITU
MaTeMaTH4yecKasi 00paboTka HH(OOPMAIIH.
[IpoBeneHne BRIYUCIUTENBHBIX SKCIIEPUMEHTOB.

3. |3axmountensHbli  |OdopMieHue pe3ynbTaToB NPOBEJCHHOIO
HCCJIEIOBAHUS U UX COIJIaCOBaHHUE C HAYYHBIM
PYKOBOJUTENEM BbIITYCKHON KBaTU(UKALMOHHON 4
paboThl (coCTaBiIEHHE OTYETA O IPOXOKICHUU
npaktukn). IlpencraBienue oryera

Bo BpeMsa npoxoxkaeHUs NPOU3BOJCTBEHHOW NPaKTUKH (IPEAAMUILIOMHOM) CTYJEHT
JOJIKEH

U3YYUTh:

- [IATEHTHbIE W  JUTEpaTypHble HCTOYHUKM 10 pa3zpabaTeiBaeMOi  Teme
JMCCEPTALMOHHOTO HCCIIE0BAHNUS;

- METO/Ibl UCCIIEI0BAHUS U ITPOBEACHUS SKCIIEPUMEHTAIbHBIX PaboT;

- METO/IbI aHATHM3a i 00Pa0OTKH HKCIIEPUMEHTATBHBIX TaHHBIX;

— WH(OPMAIIMOHHBIE TEXHOJOTMH B HAYYHBIX WCCIEIOBAHUAX, IMPOTPAMMHEIC
MIPOIyKTHI, OTHOCSIIMECS K podecCuoHaNbHOU chepe;

- TpeboBaHUs K 0()OPMIICHHIO HAYYHO-TEXHUYECKON TOKYMEHTAIIUH,

— METOJIMKH BHEPECHUS HAYUYHBIX PE3yJbTaTOB B yUeOHBIN MpoIece.

BBITIOJIHUTD:

— aHalu3, CUCTEMATU3AIMI0 U 0000IIECHHE HAYYHO-TEXHUUECKON MH(pOpPMALUH IO
TEME UCCIIE0BAHNUS;

- aHaJIU3 JOCTOBEPHOCTHU MOJYUYEHHBIX PE3yJIbTATOB;

- CpaBHEHME pe3yJIbTaTOB UCCIIEJOBaHMs 00BEKTa pa3pabOTKU C OTEUECTBEHHBIMH
U 3apyOeKHBIMHU aHAJIOTAMHU.

3a BpeMmsi MPOU3BOJCTBEHHON MPAKTHKHU (MPEIAUINIOMHON) CTYAEHT J0JI)KE€H 000CHOBATh
TEMY BBIIYCKHOW KBaJM(PUKAIIMOHHOM pabOThl, I€1€CO00pa3HOCTh U 3HAYMMOCTh €€
pa3paboTKu.

[IpoomKNUTENBPHOCT KAXJIOr0 BHAA paboT, NPEeAyCMOTPEHHOIO IUIAHOM, YTOUYHSIETCS
CTyI€HTOM COBMECTHO C PYKOBOJUTENEM MPAKTUKH.

dopma TPOMEKYTOYHOH arrecTaluv - AUQPPEPSHIIMPOBAHHBIA 3a4€T C BBICTABICHHEM
OLICHKHU.

7. ®opmMbl 00pa30BaTEIbLHOM AeATEJIbHOCTH B X0/1€ MPOXO0KIEHUS
00y4AIOLIMMHCS MPAKTHKH

[IpakTHKa npoBOUTCA:

B (opme KOHTaKTHOW pabOThI OOYYAIOUMXCA C PYKOBOAHMTEIEM TMPAKTUKH OT
YHUBEPCHUTETA BKIIIOUAET B CeOsl MPOBEJICHNE YCTAHOBOYHOW M 3aKIIOUUTENBHON KOH(epeHIui,
cocTraBiieHHe pabouero rpaduka (mIaHa) MpoBEACHHS MPAKTUKHU, pa3padOTKe MHIUBUIAYATBHBIX
3aJlaHui, BBIMOIHIEMBIX B MEPHUOJ MPAKTUKH, OKa3aHHE METOAMYECKON MOMOIIM IO BOIpOCaM
MPOXOKIACHHS MPAKTUKU, a TaKXKe Mpu cOope MaTepHalioB K BBITYCKHON KBaJIM(PUKAIIMOHHOM



pabote B X0J€ MPEAJUIUIOMHOM MPAKTUKH, OCYIIECTBICHUE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH
U IPOMEKYTOUHOM aTTECTaIlUU.

B QopMe MpaKTUYECKOW TOArOTOBKM IyTeM HEMOCPEACTBEHHOTO BBIMOTHEHUS
00yyYaroImuMHUCs OMNPEACICHHBIX BHJIOB PadOT, CBS3aHHBIX ¢ Oynayiield mnpodecCHOHaIbHOM
NeSITEIbHOCTHIO;

B (hopMe caMOCTOSITeTbHON PabOThI 00yYarOIINXCS;

B (QopmMe KOHTaKTHOM pabOThl OOydYalOIUXCS C PYKOBOJUTENEM NPAKTUKH OT
WHIYCTPUAIBHOTO TMapTHEPa, HHCTPYKTaKa 00yYarOIIUXCS 10 O3HAKOMIICHHUIO C TPEOOBAHUSIMH
OXpaHbl TpyJAa, TEXHUKH OE30MACHOCTH, IMOKAPHOW OE30MacHOCTH, a TaKke C MpaBUIAMH
BHYTPEHHETO TPYJOBOTO PACIOPs/IKA, COTIIaCOBAaHHE WHIMBHUIYATbHBIX 3aJaHUH, COAECpKAHUSI U
IUTAaHUPYEMBIX ~ PE3yJbTaTOB MPAKTUKH, OCYIIECTBICHHUE KOOPAMHALMOHHOW paboThl H
KOHCYJIbTUPOBAaHUSA OOYYarolMXCs B MEPHUOJ MPOXOKICHUS MPAKTHKH, OLEHKA pe3yJIbTaTOB
MPOXOXKICHHSI TPAKTUKH.

8. ®opMBbI 0TYECTHOCTH NPAKTHKH.

B kadecTtBe OCHOBHOM (I)OpMI)I OTYCTHOCTHU IIO IPAKTUKE YCTAHABJIMBACTCA MUMCHbMEHHBIN
oT4eT. MakeT oTyeTa Imo IMPAKTHUKC IIPUBCACH B ITPHUJIIOKCHHH.

B xavectBe ocHOBHOW ()OPMBI OTYETHOCTH MO TMPAKTUKE YCTAHABIMBACTCS MUCHMEHHBII
OTYeT.

B oTyeT no npakTuke BXOISIT:

1. Ot4eT no nmpaxkTHKE.

2. JIHEBHUK TPOXOXKICHHUS BBIC3THONW NPAKTUKU (TIpU BBIOOpPE OOYYAFOIIMMCS BBIC3IHOM

(hOpMBI TIPOXOXKICHHS TTPAKTUKH).
3. HuamuBumyanbHOE 337aHKe, BBIIOIHIEMOE B IEPHUO/T IPOBEACHUS MMPAKTHKH.
4. OUEHOYHBIH JUCT PE3yJIbTATOB MPOXOXKICHUSI TPAKTHKH.

OTyer O TpPaKTHKE CONEPKHUT CBEICHHS O KOHKPETHO BBHITIONIHEHHOW paboTe B MEpUOJ
MIPAKTUKU, PE3yJbTAT BBIMOJIHEHUS! MHIUBUIYaIbHOTO 3aJaHUs.

OTueT nomKeH BKIIYATh CIIEAYIONEe OCHOBHBIC YACTH:

TuTyabHBIH JHCT

OrasJieHue,

BBenenme: 1enb, MecTo, Jarta Hayajga MU NPOAODKUTEIBLHOCTh MPAKTHUKU, TEPEUYEHb
OCHOBHBIX pa0OT ¥ 33JJaHHI, BBITOJHSIEMBIX B TIPOLIECCE MTPAKTHKH.

OcHOBHAsl YaCTb: ONMCAHUE OPraHU3aALUHN PAOOTHI B MPOLIECCE MPAKTUKH, MPAKTHYECKUX
3aj1a4, peIIaeMbIX CTYJICHTOM 3a BPEMsI IIPOXOKICHUS MPAKTHKH.

Pasmem 1. ..o,

Pazmen2. ..................
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3akil04eHne: HEOOXOJMMO ONHMCAaTh HABBIKM M YMEHMs, NPUOOPETEHHBIC 3a BpeMs
NPaKTUKH M CleJaTh WHAMBUIyaJbHbIE BBIBOJBI O TPAKTUYECKOM 3HAUYUMOCTH Uil cels
IIPOBEJICHHOTO BUJIA IPAKTUKHU.

CnHcok UCII0JIb30BAHHOM JIUTEPATyPbl

IIpunoxenns

OT4er MOXET OBITh WITIOCTPUPOBAH TaOIMIIAMHU, rpaMKaMH, CXEMaMH, 3alOJHEHHBIMU
OaHKaMu, pUCYHKAMH.



TpedoBaHUA K 0TYETY:

* TUTYJIBHBIN JIUCT AOJKEH OBITH 0(hOPMIICH B COOTBETCTBHH C TPEOOBAHUSIMU;

* TEKCT OTYETa JAOJDKECH OBITh CTPYKTYpUPOBAH, Ha3BaHUS PA3/eioB U MOAPA3/IEIOB IOIKHbI
MMETh HyMEpAIUIO C YKa3aHHEeM CTPAHUII, C KOTOPBIX OHU HAYHHAIOTCS;

* HyMepalysi CTpaHULL, TaOJIHUL ¥ [IPUIOKEHUH JOJIKHA ObITh CKBO3HOM.

* TEeKCT oTdeTa Habupaercss B Microsoft Word u medataercss Ha OAHOM CTOpPOHE
CTaHAapTHOTO Jucta Oymaru gopmarta A-4: mpudt Times New Roman — 00w, pazmep 14 nT;
MEX/TyCTPOUHBII MHTEpBAI — MOJIYTOPHBIN; JieBoe, BepxHee U HikHee — 2,0 cm; npaBoe — 1,0 cMm;
abzar — 1,25. O6bem oTyeTa JOIKeH ObITh: 5-15 cTpaHuil.

IIpu BBIOOpe OOywaromMMcsl BBIE3AHOM (OPMBI IPOXOKACHUS IMPAKTUKU 3aroIHSAECTCS
JTHEBHUK MPOXOXKICHHUS BBIE3THOM MPAKTUKH, B KOTOPOM OTpakaeTcsi UH(OopMaIus O BBITOIHEHHOM
CTyJIEHTOM paboTe.

[lepeuenp 3afaHuil U MIAHUPYEMBIX PE3YJIbTATOB MPOXOXKICHUS MPAKTUKU OTparkaeTcs B
VHJIMBUTyaIbHOM 33/IaHUH, BbIIABAEMOM PYKOBOJUTENIEM NPAKTHKH.

OneHka pe3ysnbTaTOB pabOThI 00YYaroIIerocs OTpa)kaeTcsi B OLIGHOYHOM JiucTe. B ciydae
nposenenus npakTtuku BHe @PI'BOY BO «Ky6I'Y» obmias oneHka BbICTABIAETCS PYKOBOAUTEIEM
NPaKTHKA OT OpraHU3aliy, Ha 0a3e KOTOpOW MpoBoIMiIach MpakThka. OleHHMBaHUE PE3YNILTATOB
OCBOEHHSI KOMIIETEHILIUI IPOBOANTCS PyKOBOAUTETIEM OT BY3a.

9. O0pa3oBaTejibHbIE TEXHOJOTHH, HCIIO0JIb3yeMble HA IPOU3BOACTBEHHOM MPAKTHKeE
(mpeaaunIoMHOI)

[IpakTka HOCUT Hay4YHO-HCCJEIOBAaTEIbCKUM Xapakrep, MpH €€ IPOBEIACHUHN
UCIIOJIB3YIOTCS 00pa3oBaTelbHbIE TEXHOJIOTHHM B (OpMe KOHCYIbTAllUi MpernoaBaTeneii—
PYKOBOJUTENEH MPAKTUKU OT YHHUBEPCUTETA M PYKOBOJUTENEH NMPAKTUKU OT OpraHu3alluii, a
TaK)K€ B BUJIE CAMOCTOSITEIILHON paboThl cTyaeHTOB. [IpoBepka 3amannii U KOHCYJIBTUPOBAHUE
IIOCPEACTBOM 3JIEKTPOHHOM MOYTBHI.

KpoMe TtpamunmoHHBIX 00pa30BaTENbHBIX, HAYYHO-HCCIEIOBATEIBCKUX TEXHOJIOTHUH,
HCMOJIB3YEMBIX B IPOLECCE MPAKTUYECKON IEATEIBHOCTH, MCHOJB3YIOTCS U HHTEPAKTHBHBIC
TEXHOJIOTMH aHAIN3 U Pa300p KOHKPETHBIX CUTyalluid, MOATOTOBKA HA UX OCHOBE PEKOMEHIAINI
C BKJIFOYEHHUEM ITPAKTUKAHTOB B AKTUBHOE B3aMMOJICHCTBHE BCEX YYACTBYIOIIMX B IPOLECCE
JICTIOBOTO OOIIICHHUSI.

B  mpomecce opraHm3anuud  TPOW3BOJCTBEHHOW  MPAKTUKH  (NMIPEATUTIIIOMHOMN )
PYKOBOJUTENISIMH OT  BBINyCKaromield kadeapsl W PYKOBOAUTEIEM OT TPEATPHITHS
(opranuzauuu) JOJKHBI MPUMEHSTHCS COBPEMEHHBbIE OOpa3oBaTeNIbHBIE M HAY4YHO-
MPOU3BOJCTBEHHbIE TEXHOJOrMH. B Xoxe peanu3zanuu NOpPOU3BOJICTBEHHOM MNPAKTUKU
(mpenauIaoMHOM) OOyYaromIMXCsl MCIOIB3YIOTCS CIEAYIONIME MeJarorn4ecKre TEeXHOJIOTHH:
MYJbTUMEAUNHBIE TEXHOJOTUHU; MPE3CHTAMA HAYYHO-METOJUYECKUX U OTYETHBIX MAaTEpHAIOB
OPUMEHSAIOTCS B XOJ€ HAy4YHO-METOAMYECKOTO CEeMHHapa, MPOBOAMMOIO B  LEJSX
IpeIBAPUTEIBHOTO O3HAKOMJICHHS CTYJEHTOB C COAEpKaHUEM MPaKTUKU U (HOPMUPOBAHHEM
WHAMBUAYAIbHBIX 33/1aHUH, & TAK)KE B X0 HTOTOBOM KOH(PEPEHIIUHU 0 pe3yIbTaTaM MPaKTUKH.
JlanHble  MepompusTHs ~ TPOBOAATCS B ayIUTOPHSAX, OOOPYJOBAaHHBIX  JKPAHOM,
BUAECONPOECKTOPOM, IEPCOHATIBHBIMU KOMITBIOTEPAM.

Jns nun ¢ orpaHUYEeHHBIMU BO3MOKHOCTSIMU 3J0POBbSI MPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTAllM# C UCTIOJIb30BAHUEM DJICKTPOHHOU MOYTHI.

9. YueOHO-MeTOAMYECKOe O0ecriedeHHe CAMOCTOSITeIbHOM padoThl CTY/I€HTOB Ha
MPOU3BO/ICTBEHHO NMpaKkTUKe (MPeITUNIOMHON)

Y4eOHO-METOAMYECKUM OOECIeUeHHEM CaMOCTOSATENIbHON paboThl CTYNEHTOB MpPHU
MIPOXOKACHUM  TPOU3BOJCTBEHHOM  MPAaKTUKU  (OPEAJUIUVIOMHONM) 1O  IOJIYYEHHIO
po(heCCHOHANBHBIX KOMIIETEHIUH SBIISIOTCS:

1. yueOHas nureparypa;

2. HOpMaTUBHbIE TOKYMEHTBHI, peTrJaMeHTUPYIOIINE TPOXO0KIACHNE TPAKTUKH CTYIEHTOM;



3. MeroaMuecKkue pa3pabOTKH i CTYAECHTOB, OIPEIEISIONINE TOPAIOK IPOXOKIACHUS U
COJZIep KaHNE IIPAKTUKHU.

CamocrosrenbHas paboTa CTYJEHTOB BO BpeMsI IPOX0XKACHHS IPAKTUKU BKIIIOYAET:

— BEJICHUE JHEBHUKA IIPAKTHUKHY;

— o(opmileHHE UTOTOBOTO OTYETA MO MPAKTUKE.

— aHaJIU3 HOPMAaTUBHO-METOAMYECKOM 0a3bl OpraHu3alny;

— aHaJu3 HaY4YHBIX MyOJUKallUU MO 3apaHee ONpeNe€HHON PYKOBOIMUTEIEM MPAKTHKU
TEME;

— aHanu3 1 00paboTKy HH(pOPMAINH, TTOTYYEHHOH UMH IIPU TPOXOKICHUHU MTPAKTUKH.

— paboTy ¢ Hay4HOH, y4ueOHOM U METONYECKON JIUTEPaTypOH,

— pabora ¢ koHcTiekTam# Jiekiuii, ObC.

11. OneHo4yHble MaTepHaJbl ISl TPOBEICHHUS TPOMEKYTOYHOH  aTTeCTAMH

0o0y4aronuxcsi o NpaKkTHKE.

CopepxaHue MPOU3BOJCTBEHHOW MpPaKTHKHU (MIPEAJUIUIOMHOM) CTyJeHTa OakajiaBpuaTa
OoTpakaeTcs B MHIMBUIyaJbHOM IUIaHe, pa3pabaTbIBAEMOM COBMECTHO C Hay4YHBIM
PYKOBOAUTENEM CTyJIeHTa OakalaBpuarta .

Ilo oxOoHYaHMM TpPaKTHKH CTyJeHT OakajaBpuaTa COCTaBIsSeT OTYET M CHAEeT €ro
PYKOBOIUTEINO NMPAKTUKU. OTYET MO MPAKTUKE BKIIOYAET ONKUCAHUE LEJEH U 3a7ad MPaKTHKHY,
XapaKTepUCTUKY MOJApa3JelieHnus MpPaKTUKH, OIMCAaHUE BBINOJHEHHBIX pabor. OObpasen
oopMIIeHHsI OT4YETa U TPeOOBaHUS K COJAEP)KAHHUIO OTYETA IO IPOU3BOJCTBEHHOM MpaKTHKE
pa3pabaThIBalOTCs Ha BBITyCKArOMIeH kadeape.

dopma KOHTPOJISI MPOU3BOJCTBEHHONW MPAKTUKK (MPEAAMIUVIOMHOM) IO dTarnam
(hopMHUpOBaHKS KOMIETEHITUI

®opma
HaumeHoBaHnue
Ne TeKyLIero Conep:xanue pa3aena
pasaeJia
KOHTPOJIf

[ToaroroButenpHblil | CobecenoBanue |3HAKOMCTBO C MOAPA3ICICHUEM POXOKICHUS

, OTYET npaktuku. CocTaBieHue pabovero miana u
rpaduKa BBITTOJTHEHHS HCCIICTOBAHMS

AHanmuTHYECKUI CobGecenoBanue |@opMUPOBaHUE OCHOBHI IJIsI HAITUCAHUS OOIIIETO

, OTYET pasnena BBITyCKHOHM KBaTU(PUKATMOHHOM

paboThl, 00001IeHNE U aHAJIU3 MTyOIUKaLUi 10
TEME IUCCEePTALMOHHOTO UCCIIEI0BaHUS.
CocTtaBienue 6ubnMorpaduyeckoro cnucka 1o
TEME BBIITYCKHOHN KBaTU(PUKALMOHHON pabOTHI.
Cratuctuueckas U/WiM MaTeMaTH4ecKast
o0pabotka nundopmarnuu. [IpoBenenne
BBIYUCJIUTENIBHBIX 9KCIEPUMEHTOB.
JaxmountensHbiii | Cobecenosanue |OdopMieHne pe3ysbTaToB MPOBEIEHHOIO

, OTYET UCCIIEZIOBAHUS U X COINIACOBAHUE C HAYYHBIM
PYKOBOJUTENEM BBIITYCKHON
KBaJIM(PUKAIIMOHHOM paboThl (COCTaBIEHHE
OTYeTa O MPOXOKACHUU MPAKTUKH).
[IpencraBieHue oTueTa

NunuBunyaneHble 3aiaHus Uil OPOBEICHUS HMTOTOBOIO KOHTPOJISL PE3yJbTaTOB
MPOXOKICHUS IPAKTUKH OINPEIEISAIOTCS KeMCaMi HMHAY CTPHAIbHBIX ApTHEPOB.

KEMCBI ot Kpacronapekoro otaenenns Ne 8619 ITAO «Céep6ank»

1. I'enepatuBubiii UM 111 aBTOMATHYECKOI0 COCTABJICHNS HHBECTHLIMOHHBIX 0030pOB



Omnucanue:

Ananutuku Coepa eKeJTHEBHO COCTABIISIFOT I€CSATKH aHATUTUUECKUX U MHBECTUIIMOHHBIX
0030pOB MO phIHKaM, KOMIIAHUSM, MAKPOIKOHOMUKE. 3a/1ada — UccienoBaTh npumeHenrne LLM
JUIsl TEHEepallii KPaTKUX CBOJIOK M AHAIMTUYECKUX OTYETOB HA OCHOBE BXOJIHBIX JAHHBIX:
OMpIKEeBBIE KOTUPOBKH, MAKPOIKOHOMUYECKUE MTOKA3ATEIIH, PHIHOYHBIC COOBITHS.

Hean:
Pa3paboTaTh HHCTPYMEHT, CHOCOOHBIH MO CTPYKTYPUPOBAHHBIM JIaHHBIM M KPATKOMY OIHCAHHIO
(bopMHpOBaTh HHBECTUIIMOHHBIN 0030p B AETIOBOM CTHIIE.

O2xupaemMblil pe3yJbTar:
Mozens, reHepupyomas anaauTndeckre TekcTol ;mHoi 500—1000 cioB ¢ pa3nenamu «0030p
COOBITHI», «PEKOMEHIAIMN», IIPOTHO3bI», 0(hopMIIeHHBIE B (hopMaTe OaHKa.

2. HJIII-ananu3 #xaJ/100 KJI1MeHTOB B CBO0OAHOI (popme

Onucanue:

B pamkax kimreHTcKOTO cepBruca COepOaHk oOpabaThiBacT 0OpaleHHs U3 YaTOB, MOOMIIBHOTO
MPHIOKEHUS U 5kajo0HO0M popmbl. TpeOyeTcst TOCTPOUTh MOJIENIb CEMAaHTHUECKOTO aHAIN3a,
BBIJICJISIFOIYTO CYTh OOpaIeHus1, ONPEEIISIONIYI0 TOHAIBHOCTh M OTEHIIHAIBHYIO CEPhE3HOCTD
WHITUCHTA.

Hean:
ABTOMaTH3MPOBATH KIaCCU(PUKALMIO OOpalleHui A1 yCKOPEHHs MapIIpyTU3allii U BbISIBICHUS
MOBTOPSIOIIUXCS O0JIEBBIX TOYEK B MIPOIAYKTaX M MPOIECCax.

O:xupaemMplii pe3yJbTaT:
[IpoToTum MoaeNIH, aBTOMAaTUYECKH BBIJCISIONIEH TEMBI )KaJI00 (HampuMmep, «OIuoKa B
HpI/IHO)KeHI/II/I», ((I[BOﬁHOG CHI/IcaHI/Ie»), nux BMOHI/IOHaJ'IBHYIO OKpaCKy n KpI/ITI/I‘IHOCTI).

3. Fenepaunﬂ CHcHapueB (l)l/lll[I/IHFOBBIX nmucemM aJisd Oﬁy‘leﬂl/lﬂ COTPYAHHUKOB

Onucanue:

bank nmpoBoaut kubepydeHusi, BKIOYaAsk PACCHUIKY TECTOBBIX (PUIIIMHTOBBIX MTUCEM COTPYIHUKAM
JUIS1 TOBBILIEHHUSI UX YCTOMYMBOCTH K COUHAIBHBIM aTakam. [IpoekT npeanonaraer
HCIIOJIb30BaHUE TeHEePATUBHON MOJIEH JUIsl CO3JaHUS PEeaTUCTUYHBIX (PUITMHTOBBIX MHCEM
pa3nuyHbIX TUNOB (MoaaenbHble cuera, HR-3anmpocel, UT-nmognepxka).

easn:
Co3znaTh reHepaTop, CHOCOOHBIN Ha OCHOBE 3a/IaHHBIX ITapaMETPOB (TeMa, CTUIIb, YPOBEHb
yIpo3bl) CO3/1aBaTh TEKCThI (PUILMHTA JIsI TPEHUPOBOK.

O2xupaemMbliil pe3yJbTar:
Ha6op pa3sHooOpa3ubix mpumepoB (puimHra 1 o1eHkKa ux 3Q(GEeKTHBHOCTH MO pEeaKIIuU
COTPYJIHUKOB, a TaK)Ke KiIacCUpHUKaIUs MOJIEIeH yrpos.

4. MyJbTHMOJAJbHBIA ACCUCTEHT /151 0AHKOBCKHMX OT/IeJIeHUIl
Onucanue:

@usnueckue otnenenus CoepObaHka BHEAPSIOT MHTEPAKTHBHBIX KOHCYJIHTAaHTOB.
[Ipennonaraercs coznanue MysnbTUMoanbHoro M-accucrenra, KOTOpbIil BOCOPUHUMAET peyb



U BU3YaJbHO OPUEHTHPYETCS B IPOCTPAHCTBE (PACIO3HAET KIIMEHTA, JOKYMEHTbI, OaHKOMATHI), a
TaK>K€ OTBEYAET I'OJIOCOM.

Hean:
Pa3paboTtaTh 6a30BbIil IPOTOTHIL, UMUTUPYIOLINI (PYHKIIMOHATBHOCTH IIOMOIIIHUKA: OTBETHI HA
THUITIOBBIC 3aIlIPOCHI, BU3YAJbHBIC ITOJACKA3KHW, HABHUT'AI[HA 110 OTACJICHHUIO.

O2xupaemMblii pe3yJibTaT:
WuTepakTuBHAs MOJEIb, 00bEINHSAIONIAs TOJIOCOBON BBO/I, 3pUTEIBHOE BOCIIPUATHE (HApUMeEp,
QR-kox nmacropra), TEKCTOBBIN BBIBOJI M JKECTOBYIO PEAKIIHIO.

5. O0BSACHUMOCTH U KOHTPOJIb T€eHEPAaTHBHBIX MoJesel B 0ankoBckom NN

Onucanue:

bank axtuBHO ucnons3yer LLM n NLP-cepBuce (B uar-60tax, reHepanuu madbji0HOB OTBETOB,
aBTOOTBETaxX Ha e-mail), 0lHaKO BCTaeT BOIPOC: KaK OOBACHATh U KOHTPOJIMPOBATH [TOBEACHHUE
TaKUX MoJiesiell, 0COOCHHO B IOPUANYECKH 3HAUMMbIX KOMMYHHKALUAX ?

easn:
HccenenoBaTh moaxoapl K TpaccupoBke pemrennii LLM (Hanmpumep, yepe3 JIOrTHpOBaHKE
reasoning chain, mocT-GuIbTPALMIO OTBETOB, BCTPOSCHHBIC MPABUIIA).

O2xupaemMblii pe3yJbTar:
Konuenmus cucremsl explainability + compliance-mo/yisi, 06ecrieunBaroero COOTBETCTBHE
reHepaluu cTaHaapTaM OaHKa U peryJaropa.

6. 'enepanus noJjib30BaTeJIbCKUX ClleHAPHEB Pa00Thl B MOOMJILHOM NPHJI0KEHUH

Onucanmne:

bank xoueTt UCIOJIL30BaATE FCHepaTI/IBHBIﬁ nn JJIA 6BICTpOI7[ CUMYJIAIHU ITOJIB30BATCIIbCKUX
CIIEHapUEeB — HAMPUMEp, KaK KIUEHT 0(hOopMIISET BKJIA, IEPEBOIUT CPEICTBA, TTOIYUaET
YBEIIOMJICHHE O PUCKE MOIIICHHHYECTBA.

ean:
Pa3paboTtaTh reHepaTop MoIaroBeIX CIIEHapUEB MOJIb30BATENBCKOTO TIOBEACHUS C
BapUATHBHOCTHIO (MOJIOJION KIUEHT, meHcuouep, UII).

O2xupaemMblii pe3yJbTar:
Ha6op aBToMaTnuecku crenepupoBanHHbix UX-ciieHapreB, 0(hOPMIICHHBIX B BHJIC CIICHAPHECB
1 QA mnu UX-ucciiefoBaHui, C JIOTHKOM IEHCTBHI M THITHYHBIMU OIIMOKAMM I0JIb30BaTEIIS.

7. I'enepauus synthetic data nist 0aHKoBCKUX MojeJiei

Onucanue:

Mopenu B Coepe TpeOyroT 00IbIIOro 00bEMa TPAH3aKIIMOHHBIX U KITUEHTCKUX JaHHBIX,
KOTOpBIE HEJIb35 UCIOIB30BaTh HANPAMYIO U3-3a TpeOoBanuii LIb u ®@3-152. 3agaua —
pa3pa60TaTb METOJ reHEpaliui CUHTCTUYCCKUX 0aHKOBCKHUX JaHHBIX, MAKCUMAJIbHO OJIM3KHUX K
PCaJBbHLIM IO pACIpPCACICHUAM U IIOBCACHUIO.

Hean:
Coznath 6e3omacHbli pipeline reHepanuu JaHHBIX (HapuMep, TpaH3aKui, npodumieit
KJIMEHTOB, IIA0JIOHOB PacXo/I0B) JUIsl 00y4eHUs MOIETeH.



O2xupaemMblii pe3yJbTar:

CuUHTeTHUYECKHIA JaTaceT ¥ OTYET O MeTpHKax NpuoamxkEHHocTH K peanbHomMy (TSNE, K-L
divergence u Jip.), C OLICHKO# MPHUTOJHOCTH ISl 00yYEHUsI CKOPUHI'OBBIX WM aHTU(DPO. -
MOJIEJIEN.

8. Moaeb aHa/in3a MHBECTHIMOHHOM NMPHUBJIEKATEJIbHOCTH MAJIOr0 OM3Heca

Omnucanue:

bank akTHBHO pa3BUBACT KPEIUTOBAHNE U MHBECTUIIMOHHBIE HHCTPYMEHTHI JIJIsl MAJIOTO 1
cpeanero npeanpunumarensctsa (MCII). TpeGyeTcs co3aath MoJieb, KOTOpast HA OCHOBE
OTKPBITBIX U OAHKOBCKUX JIAHHBIX (BBIPYYKA, PACXO/IbI, TUII ACSATEIHLHOCTH, OT3bIBBI, OHJIAMH -
aKTUBHOCTb) OIICHMBAET MHBECTULIMOHHYIO TTpuBiekareabHocTh MCII.

ean:
Pa3paboraTh cucteMy peHTHHIOBOM OLIEHKH KOMIIaHUM Majoro 6u3Heca ¢ BO3MOKHOCTBIO
BU3yalnu3aluu (GaKTOpOB U JUHAMHUKHU MOKa3aTeJeH.

Oxuaaemplii pe3yJbTaT:
Moiens, mprcBauBarolasi KOMIIAHUN MHBECTULIMOHHBIA pedTuHr (Harpumep, A—E),
0OBACHSIONIASI KJIIOUEBbIE TApaMETPhl U Jarolias peKOMEHAALNH ISl HHBECTOPA.

9. UnauBuaAyaibHAas OLEHKA KPeAUTOCIOCOOHOCTH KJIMEHTA HA OCHOBE MOBeIeHYeCKUX
AAHHBIX

Onucanue:

CoBpeMeHHBIN KpeAUTHBIM CKOPUHT BBIXOJUT 32 paMKH (PMHAHCOBBIX JaHHBIX. Heobxoanmo
HCCIIeI0BaTh, KaK MOBeIeHYeCKre U U(POBBIE Cliebl (YacTOTa BX0Aa B MOOMIIBHBIN OaHK,
CIIOCOOBI OIIaThl, reorpadusi, BpeMs OTKIMKA) BIMSIOT Ha IEPCOHAIBHYIO OLICHKY PUCKA.

Hean:
Pa3paborate ML-Mo1€71b, OIIEHMBAIOLIYO BEPOSATHOCTH /1e(hoITa 0 HECTaHAAPTHBIM
MOBEICHYECKHUM MpU3HaKaM (BO3MOKHO — ¢ explainable Al).

Oxuaaemplii pe3yJibTaT:
ITpoTOTHII CKOPUHTOBOM MOJIENIN, KOTOpasi, HIOMUMO CTaHJAPTHBIX JAHHbBIX, yYUTHIBAET
uupposoii npopuis kireHTa u 00bsacHseT pemenust (SHAP, LIME u np.).

10. IIpeauKTHBHAS AHAJMTHKA BO3BPAaTa MHBECTHIHI 110 HH(PPACTPYKTYPHBIM NPOEKTAM

Onucanue:

B psane ciyuaeB COepOaHK BbICTyHaeT y4aCTHUKOM/UHBECTOPOM B PErMOHAIbHBIX
MH(PACTPYKTYPHBIX MpoeKTax (’KHUJIbIe MaCCUBBI, JOPOTH, TEXHOMAPKN). 3a/1a4ya — OLICHUTH
MPOTHO3UPYEMYIO 3((HEKTUBHOCTD BIOXKEHUH ¢ y4€TOM eMorpaduu, MUTpallnu,
9KOHOMUYECKOW aKTUBHOCTH.

Hean:
PazpaboraTts Monens, mporao3upytouryro ROI Ha ropuzonTe 3—5 €T, NCMOB3Ys BHEITHUE
ucrounuku ganueix: Poccrat, EI'PIOJL, kanactp, coumenna.



O2xupaemMblii pe3yJbTar:
AHanuTHueckas MOJENb C BO3MOKHOCTBIO T€OBU3YaIM3allMy U CLIEHAPHOTO aHajiu3a (poct/cna,
rOCIPOTPaMMBbl, CME€Ha TpaduKa U T.II.).

11. Ananu3 noBeaeHus NMOJIb30BaTe el B 3kocucremMe Hudposoro pyoJis

Onucanue:

C6epOaHK ydyacTByeT B MUJIOTHBIX MPOEKTaX MO BHeAPeHUIO udposoro pyosns. Murepec
MIpeICTaBIsAET UCCIIEA0BAaHUE MOIb30BATEbCKUX MATTEPHOB: KaK U3MEHSIOTCS MOJEIH
OTpeOJIeHNs, CKOPOCTH OIlepalliii, ypOBEHb JOBEPUS, CPABHEHUE C KJIACCUUECKUM OE3HATIOM.

Hean:
HOCTpOI/ITI) MO/JICJIb aHAJINn3a IMOBCACHUA KIIMCHTOB, YHACTBYIOIINUX B TPAH3AKIUAX C HPI(i)pOBI)IM
py0JieM: yacToTa, CpeHUHN Y€K, KOHTEKCTHI.

Oxunaemplii pe3yJibTaT:
OTtuér u ML-monens, kiaccuduuupyroas TUIIBI T0JIb30BaTeNIel U BRIABIAIONIAS KITIOUEBbIE
pasnuyus B MPEANOYTEHUAX U Oapbepax uppOBOI BATIOTHI.

12. CpaBHenue text2video / text2img mopaeJiei

Onucanue:

C6epOaHnk 3auHTEpeCcOBaH B cpaBHeHHH text2video / text2img moeneil (OTKphITbIe MOJENH,
0co0eHHO KuTaiickue). 3ajaya TpedyeT NpUMEHEHHUS 00JIauHbIX pecypcoB MapTHepa AJis
MamuHHOTO 00y4YeHus. OT CTyICHTOB TPeOYyeTCs HaBbIK 3aITyCKa OTKPBITBIX MOJICIICH,
[JIAHUPOBAHUS, CTPYKTYPUPOBAHUS U IOTUPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM pabOTHI.
3ajada MOXeT ObITh pacriapajuiesieHa AJisi CpPaBHEHHs] MHOKECTBA MOJIEJIe HE3aBUCHMO B
rpyIIe CTyAEHTOB.

easn:
[TpoBecTr cpaBHEeHUE pabOTHI aKTYaJIbHBIX OTKPBITHIX Mojeiei text2video / text2img.

O2xupaemMblii pe3yJbTar:

Tabnuna c pe3ynbraTaMu 3KCIIEPUMEHTOB MOJENb / peno3uTopuil / pyHKIMoHa / TpedoBanus /
OLICHKA NMPOU3BOAUTEIBHOCTH / X MpUMEpOB renepanuii (obuio/crano), human eval no
NPUHIUITY apeHbI (KaKas JTydIIe)

KEMCBI or 000 «ABA JIAB»
1. LLM u RAG nas Bl-cucrembl Fastboard

Onucanue:

Jlns pa3pabareiBaemoli komranuei BI-cuctemsr Fastboard tpebyeTcs paspadoraTh nHTEpdEiic
Ha €CTECTBEHHOM SI3BIKE JIJIsl IOCTPOSHHUS OTUYETOB Ha OoJbIMX MaccuBax aaHHbIX B ClickHouse.
C momormpo LLM Heo0X0auMO KJIacCH(PHUIIMPOBATH 3aPOCHI MOJb30BaTelIel Ha €CTECTBEHHOM
SI3BIKE W M3BJICKATh (haKTHUYECKUE TTapaMeTpPhI IS JalIbHEHIIIeTr0 BhI30Ba BeO-CEpPBUCA OTUCTOB.

Hean:

Pa3paboTtaTh mpoMNTHI 18 KITacCU(PHUKAIUU 1 00padOTKH 3arpocoB moiib3oBateneit LLM u
npeoOpa3oBaHus UX K BBI30BAM THITIOBBIX OTYETOB ¢ (DAKTHUECKUMHU MTapaMeTPaMH,
W3BIICKaEMBIMH U3 3aIIpoca.



O2xupaemMblii pe3yJbTar:
HNuctpymeHT Ha ocHoBe LLM, O3BOJISIIOIINI 3alIpalliiBaTh JaHHBIE O MPOJIaKax.

2. Anasiu3 o0pamenuii kaueHToB 1 CRM-nepenuncku

Onucanue:

B ciyx0e KIHeHTCKOTO cepBHrca 3aCTPOUINMKA €KEeTHEBHO 00padaThIBAIOTCS ACCATKU
obOpamenuii (e-mail, 3BOHKH, MecceHKePHI). TpedyeTcs peanTnu3oBaTh CUCTEMY CEMaHTUUECKOTO
aHanu3a u kinaccupukanuu NLU: BBISBIATE CyTh 0OpallleHui, ypoBeHb YI0BIETBOPEHHOCTH,
OTCJIEKMBATh TOBTOPSIOLINECS 3aIPOCHI.

Hean:
ABTOMaTH3UPOBATH MIEPBUYHBIN pa30op ¥ MapIIPYTHU3AIMIO 3alPOCOB 10 TEMATHKE (cava
00BbeKTa, OTHIEKA, JOKYMEHTHI, XKano0a u T.11.).

Oxunaemplii pe3yJibTaT:
[IporoTum, KOTOPHI BEIAEISIET CyTh 0OpalieHuii u GopMupyer Aamodopa o TEKYIIUM «O0IsiM»
KJIUEHTOB.

3. I'enepaTuBublii UU 14151 co31anus NpoeKTHOM JokyMeHTanuu no T3

Onucanue:

B pamkax npoekTupoBaHus 00BEKTOB JIEBEIONEPCKON KOMIIAHUH apXUTEKTOPHI U HHXKEHEPHI
TPATSIT 3HAYUTEIIHPHOE BPEMsI Ha MOJTOTOBKY TEKCTOBOM MPOCKTHOM IOKYMEHTAIIUU
(o6ocHOBaHUWE pElICHHUIA, TTOSICHUTEIbHBIE 3AITUCKHU, OMMCAHUS MH)KCHEPHBIX CUCTEM). 3a1aua —
HCCIIEA0BATh BO3MOKHOCTB UCIOb30BaHus LLM 11t reHepauuyu 4epHOBUKOB ITPOEKTHOM
JIOKyMEHTAllM1 Ha OCHOBE MCXOAHBIX AHHBIX: 3TaXKHOCTh, MaTEpUaJbl, KIMMAaT, HAa3HAUYCHHE,
HOPMBL.

easn:
Pa3zpaboTtaTh mpoOTOTUIT TEKCTOBOTO T€HEPATOPA, KOTOPHIA MOMOTAET CHEIUATUCTaM ObICTpee
(bOpMI/IpOBaTB JAOKYMCHTAI[MIO B COOTBCTCTBUU C H_Ia6J'IOHaMI/I U HOpMAaTHBaMU.

O2xupaemMblil pe3yJbTar:
NHuctpymenT Ha ocHoBe LLM, co3naromuii J0ru4ecKky CTpOMHBIM 1 HOPMAaTUBHO TPAMOTHBIN
TEKCT, OJAAIOLIHICS OBICTPON peakType HHXXEHEPOM.

4. My.]'leI/lMO)IaJII)HbIﬁ AreHT 1Jifl aHAJIN3a CTPOUTECJIBHBIX IVIOIAA0K

Onucanue:

00O «ABA JIAB» pa3pabaTbIBacT CHCTEMY ISl MOHUTOPUHTA CTPOUTEIIHHBIX O0OBEKTOB.
TpeOyercst co3naTh mpoToTun MyJbTuMogansHoro MU -arenTa, cnocoOHOro aHaTu3UPOBAThH
M300paxXeHUs CO CTPOUTUIOMAAKH (BUIe0/(POTO), a TAK)KE MPUHUMATD TOJIOCOBBIE U TEKCTOBHIE
3ampocCkl (HampuMmep, «IPOBEPh MOHTAXK MEPEKPHITHS HA 5 dTaXKe» ).

Hean:
OO0beTMHUTD BO3MOXHOCTH KOMITBIOTEPHOTO 3peHUs (paclio3HaBaHUE CTaIUU CTPOUTEIHCTBA,
TexHUKH, HapymeHuit) u HJIII (monumanue 3anpocos, OTYETOB).

O2xupaemMblii pe3yJbTar:
WHTepaKTUBHBINA areHT, KOTOPBIA Ha 3alpoC CIEHUATINCTA MOKET II0Ka3aTh HYKHBIN y4acTOK,
MIPOKOMMEHTHPOBATH MPOTpecc, 3aQpUKCUPOBATH HAPYIICHHUS.



4. Fenepaunﬂ PEKIIAMHOI0 KOHTCHTA AJIA )KHUJIBIX KOMILJICKCOB

Onucanue:

«ABA I'PVIIII» perynspHoO 3amycKaeT MAPKETUHIOBbIE KAMIIAHUU JJISL dKUJIBIX KOMIUIEKCOB.
Heob6xoaumo uccnenoBats UCOIb30BaHUE AUPPY3MOHHBIX MOJIENIEH sl FTeHepaluu
M300pakeHui (BU3yanu3alluu HHTEPhEPOB, OKPECTHOCTEH, BUIOB M3 OKOH) 1 LLM — st
OTIMCAaHMN KBAPTHUP, IPEUMYIIECTB paiioHa, UHYPACTPYKTYPHI.

Hean:
Co3znaTh HHCTPYMEHTHI AJ1s1 OBICTPOM T'€Hepaluy MPOJAIOIIUX MaTEPUATIOB O€3 IPUBIICUEHUS
JIU3aHEPOB U KONMPANWTEPOB HA MEPBLIX dTalax.

O:xupaemMblil pe3yJbTaT:
Habop crenepupoBaHHBIX KapTOUEK OOBEKTOB C TEKCTOM, U300paXKEHUEM U JIOTUKON «KHBOTO»
PEKIIAMHOT'O COOOIIEHUSI.

6. 'enepauusi TOKyMeHTAIMM U MIA0JIOHOB JOTOBOPOB

Omnucanue:

KOpuanueckuii nenapraMeHT peryasipHO paboTaeT ¢ JOrOBOpPaMH JI0JIEBOTO YUACTHS, aKTaMHU
npuéMa-nepeiau u Apyrumu Jokymentamu. Mcnonb3zoBanne LLM MOXET 3HAUUTENBHO
COKpaTUTh BPEMS Ha MOJTOTOBKY YEpPHOBUKOB — JIOCTATOYHO BBECTH MMAPAMETPhI CHACIKHU.

Hean:
Co3znathk cucTeMy, KOTOpas FTeHEpUpPyeT aJalTHPOBAHHBIE TEKCThI JOKYMEHTOB 110 BBOHBIM
JTAHHBIM (TUIT 00BEKTa, dTax, miomaas, PO, cpoku u np.).

O2xupaemMblii pe3yJbTar:
I'enepatop nokymenToB B popmare Word wnu PDF ¢ aBToMaTH4eckoii moicTaHOBKOM
apaMeTpOB U COOII0IEHUEM IOPUINIECKOTO CTHIIS.

7. MoaeJjib NPOrHO3MPOBAHUS CPOKOB CIa4YU 00bEKTOB HA OCHOBE TEKCTOBBIX U
BH3YAJbHBIX JaAHHbBIX

Onucanmne:

JleBenmoniepckasi KOMIAHUS BEAET aHATMTUISCKUM apXHB TI0 CPOKAM CTpOUTENbCTBA. C
MOMOIIIBIO MYJIBTUMOJQIBHBIX MOJIeNICH (TEKCTOBBIE OTYETHI + POTO CTPOHKHU) MOKHO
HpOFHOSHpOBaTB BGpO?ITHOCTL OTKJIOHCHUA OT rpa(bmca caadn.

eas:
Pa3zpaboTaTh MozIenb, KOTOpas MO TEKyIIeMy cTaTycy oobekTa (poro, oruét CMP) oniennBaet
PUCKHU 3aJ€PIKEK.

O:xupaemMblii pe3yJbTar:

IIpoToTun, KOTOPHIN MOKA3bIBAET BEPOSITHOCTh OTKIIOHEHUH U JAET TEKCTOBBIE MOSICHEHUS
(ocHOBaHHBIE Ha pACMO3HAHHBIX MPU3HAKAX — «HE 3aBEepLICHbI (pacagHble pabOThI», KMOHTAXK
WHXEHEpUU HEe HayaT»).

8. O6paTHas renepanusi — UM -noMOIHUK 11 IOKyNaTeJieil KBApTHP

Onucaunue:
bynymue nokynarenau 4acTo 3a1at0T TUIIOBBIE BOIIPOCHI O KBaPTUPAX, INIAHUPOBKAX, UIIOTEKE,



aknusix, cpokax. Bmecto call-ientpa npegnaraercsa peanuzoBats LLM-060Ta, KoTOpHBIit
00pabaThIBacT TEKCTOBBIC U TOJIOCOBBIC 3aIIPOCHI, TOKA3bIBAET MNIAHUPOBKH, cchbutaeTcs Ha PDF -
JOKYMEHTBI U MOXKET «OOBSACHATHY WH(OOPMALIUIO IPOCTHIM S3BIKOM.

Hean:
YHpOCTI/ITB KOMMYHHUKAIIUIO C KIIMCHTAMHU Ha 3Tallc BbI60pa KBapTHUPBbI U TIOBBICUTb KAY€CTBO
MEePBUYHOTO KOHTAKTA.

O2xupaemMblil pe3yJibTar:
Jlemo-00T, c1IOCOOHBII 0TBEYATh Ha BONPOCHI O )KMIIOM KOMIIJIEKCE, OPUEHTUPYSACH B €ETO
XapaKTepUCTHUKAX U MaPKETUHIOBBIX TOKyMEHTAX.

ATTecTanus o UTOraM MpakTUKU MPOBOJUTCA Ha OCHOBAHUU IIPE/ICTABIEHHOIO OTYETA.
ITo uToram nojaoXUTENBHON aTTECTA[MU CTYAEHTY BbICTaBIAETCA AUPPEPEHINPOBAHHBIN 3aUET.
OneHka pe3yJbTaTOB IPOXOXKIAEHUS IPOU3BOJACTBEHHOM IpakTUKU  (MPEIAUIIIIOMHOMN)
OakanaBpoM sBisieTcsl IU(B(EepeHIMPOBAHHOM M KOMIUIEKCHOH. OT4eT ¢ yderoM ero
COJICpIKaHUA M 3aLUThI OLIEHUBAETCS 110 MATHOAIBHOM IIKaIe.

OneHka MO MpakTUKe NPUPABHUBAECTCA K OLIEHKAM IO IPAKTUKAM TEOPETUYECKOro
0o0yueHUs U yUYUTHIBACTCS MPH MOJBEJCHUH UTOTOB IPOMEXKYTOUHOH (CECCHOHHOM) aTTecTaluu
CTYJCHTOB.

Wrtorn mnpaktuku oOCYyXJAlOTCS Ha 3acelaHusX Kadeapsl, ¢ ydacTuem, IJie 3TO
BO3MOXHO, IpeCTaBUTENEH 0a3 MPaKTUKU.

Crynentsl OakanaBpuaTa, HE BBIIOJHUBIIME IMPOrpaMMy IPAKTUKU IO YBaXKUTEIBbHOU
[IpUYUHE, MOTYT OBITh HAIpPaBJIEHbl Ha MPAKTHKY BTOPUYHO B CBOOOJHOE OT y4eObl Bpems.
CryneHTsl OakanaBpuaTa, HE BHIIOJHUBILINE IPOTPaMMy NPAKTUKU 0€3 YBaKUTEIbHON IIPUUNHBI
WIN TIOJYYUBIIME OTPHUIATENbHYIO OLEHKY (HE 3a4TeHO), MOTYT OBITh OTYHCIEHBI U3
YHUBEpCUTETa KaK UMEIOIINEe aKaJJeMIUECKYIO 3a/105KEHHOCTb.

[IpousBoacTBeHHas MpakTHKa (MPeJAUITIOMHAsI) CTyAEeHTa OakajaBpuaTa Mpenarnoyiaract
MOCTAaHOBKY HAy4yHOH mpoOiembl, cOop HH(pOpMANWU MO 3aJaHHON TeMaTHKe, 00paboTKy
JaHHBIX, pa3pabOTKy NpPEUIOKEHUH M pEeKOMEHJAlMH Mo peueHuro npodaemsl.llpumepHsIit
CIIMCOK BOIIPOCOB Ha cOOECEI0OBAHUM:

1. OO6ocHyiiTe aKTyaabHOCTH BEIOPAHHOM TEMBI.

2. Kakue oCHOBHBIC 1IeTTH PabOTHI

3. OnuummuTe NpeIMEeTHYI0 00JacTh TEMAaTUKH pabOThI

4. Hcnonp3yeMble MNporpaMMHbIE NPOAYKTbI IS BBINOJIHEHUS HWHAMBUIYaJIbHOIO

3a1aHUS.
5. BeBoABI M pe3ynapTaTbl 10 AHAJIM3Y IIOCTABJICHHOM 3aJa4yd, CHCTEME HX
(hopmupoBaHus,

6. HayuHasi HOBH3HA UCCIICIOBAHMUSI

7. TlpoBemuTe aHATU3 HCIIOJIB3YEMOM JIUTEPATYPHI

Texkymuit KOHTPOJIb MPEANoIaraeT KOHTPOJIb €KESIHEBHON MOCEIIAEMOCTH CTYACHTAMU
paboYux MECT B OpPraHU3aluu U KOHTPOJIb MPABUILHOCTH POPMUPOBAHUS KOMIICTCHIIUN.

[TpoMeXyTOUHBIH KOHTPOJIb MPEANOoJIaracT MPOBEJACHUE [0 OKOHYAHHH TPAKTHKU
npoBepku oTyeTa. OT4eT 00s3aTeNbHO JOJDKEH OBITh 3aBEpPeH MOAMNKHCHI0 PYKOBOAHUTENS
MPaKTUKU OT YHUBEPCUTETA U OT NPO(UIBHON OpraHu3anuu (B coydae MPOXOXKACHHS MPAKTUKH
B IPO(UIBHOM OpraHU3aINN ).

[Ilkana W KpUTepUU OICHUBAHUS (DOPMHUPYEMBIX KOMIETCHIIMH B pPe3yJIbTaTe
MIPOXOKICHUS MPOM3BOJICTBEHHOM MPAKTUKHU (TIPS TMILTIOMHOH )

Ne | IIxaJjia oueHUBAHUSA Kpurepuu oneHuBanus
nn

1 2 3




Ne | IIlkajna oneHuBaAHUSA

Kpurepun oueHuBaHus

1 2

3

1 OT1iIn4YHO

CTyJCHT OakallaBprarta JIeMOHCTPHPYET CHCTEMHOCTD U
r1yOWHYy 3HAHWH, MOJIyYSHHBIX TIPH BBITIOJTHEHUN MTPAKTHKH;
CTUJIMCTUYECKH TPAMOTHO, JIOTUYECKHU MTPABUJIBHO U3J1araeT
OTBETHI HA BOMPOCHI;

JIa€T UCUEPHBIBAIOIINE OTBETHI HA TIOMOJTHUTEIBLHBIE BOITPOCHI
MpenojaBareis Mo TeMam, MpeayCMOTPEHHBIM MPOrpamMmMoin
MIPAKTUKH;

MIPOJICMOHCTPUPOBAHBI BEICOKME HABBIKH MTOMCKA HHPOP MAITUU
Ha ocHOBe I'T-TexHonoruii;

0(hOpMJICH OTYET

2 Xopomuio

CTYJICHT OaKajlaBpHaTa JeMOHCTPUPYET IOCTATOUYHYIO
MOJTHOTY 3HAHUKM B 00beMe TPOTPAMMBI IPAKTUKH, IIPH
HaJIMYWH JIMIIH HECYIIECTBEHHBIX HETOYHOCTEH B M3JI0KCHUHU
COJIep>KaHUs OCHOBHBIX U JOTIOJHUTEIBHBIX OTBETOB;
BJIaJIeeT HEOOXOAMMOM ISl OTBETA TCPMHHOJIOTUEH;
MPOJICMOHCTPUPOBAHBI HABBIKU MTOMCKA HHPOPMAIMH HA
ocHoBe IT-TexHonorui

HEJO0CTATOYHO MMOJIHO PACKPHIBAET CYIIHOCThH BOMPOCA;
o(hopMJICH OTYET

JIOTTyCKaeT HE3HAUUTEIbHBIC OIMOKH, HO UCTIPABIISCTCS IPU
HaBOJSAIIMX BOIIPOCax MpernoiaBaTes

3 Y 10BIETBOPUTEIBHO

CTYJIEHT OakajlaBpuata JEeMOHCTPHUPYET HEIOCTATOYHO
MOCJIeI0OBATEILHBIC 3HAHUS 110 BOMIPOCAM ITPOTPaAMMBbI
MIPAKTUKH;

UCIIOJIb3YET CHEUANTbHYI0 TEPMUHOJIOTHIO, HO MOTYT OBIThH
JOTIYIIIEHBI OITMOKW B OTIPEICIICHUHA OCHOBHBIX MTOHSTHH,
KOTOpBIE CTYJICHT OaKkajgaBpuarta 3aTpyaHICTCS UCTIPABUTh
CaMOCTOSTEIBHO;

MPOJEMOHCTPUPOBAHBI YACTUYHBIE HABBIKU TTOMCKa HH(OP-
Manuu Ha ocHoBe IT-TexHoJioruii; cnocodeH caMOCTOSITEIBHO,
HO He rI1y00KO, aHAIM3UPOBATh MaTepUall, PACKPHIBAET
CYIIHOCTb PelraeMoi MpoOIeMbl TOJIBKO ITPU HABOISIIUX
BOIIpOCax MpenoaaBaresis; 0hOpPMIICH OTYET

4 | HeynoneTBopUTEIbH
0

CTYJICHT OakajiaBpuata JeMOHCTPHPYET (pparMeHTapHbIC
3HaHUS B paMKaX MPOrpamMMbl IPaKTUKH;

HE BJIaJIe€T MUHUMAJIbHO HEOOX0IMMON TEPMHHOJIOTHEH;

HE yMEeT UCKaTh nH(popMaIuio Ha ocHoBe I T-TexHomornii;
JIOITyCKaeT TpyOble JIOTHYeCKUe OMMOKH, OTBEYasi Ha BOIIPOCHI
MpenoaaBaTelisi, KOTOPhIE HE MOXKET UCITPABUTH
CaMOCTOSITEJIHHO;

OTCYTCTBYET O(OPMJICHHBIN OTYET

OL[CHO‘-IHLIC CpeaACTBa aJis1 HWHBAJIMAOB H JIMI C OI'pPpaHHUYCHHBIMH BO3MOKHOCTSAMH

300POBbA BLI6I/IpaIOTC}I C YYCTOM NX MHAUBUAYAJIBHBIX HCI/IXO(I)I/ISI/I‘-IGCKI/IX 0COOCHHOCTEH.

— IIpHu HCO6XOIII/IMOCTI/I HHBAJIWAaM MW JIMIOaM C OIpaHUYCHHBIMH BO3MOKHOCTAMHU

300pPOBBA MPEAOCTABIACTCA JOMOJHUTECIBHOC BPEMS JIA IMMOATOTOBKH OTBETA HA OK3aMCHE,

— NP MPOBEACHUH MPOLIETyphl OLICHUBAHUS PE3yJIbTaTOB 00yUEHHs UHBAIUAOB U JIUI] C
OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS MPEAYCMATPUBAETCA UCIOJIb30BAHUE TEXHUUECKUX

CpeacTsB, H€06XOHI/IMBIX UM B CBA3H C UX UHAWUBHUYAJIbHBIMH OCO6€HHOCTSIMI/I;




— IIpY HEOOXOAUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHMICHHBIMUA BO3MOKHOCTSIMH 3JI0POBBS
W UWHBaIUIOB IMpOIEAypa OICHUBAHHUS pE3yJIbTaTOB OOYYEHHS M0 JUCHUUIIIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa olieHHBaHUS PE3yIbTATOB OOYyYEHHS WHBAIHIOB U JIUIl C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI 110 JHCHUIUIMHE (MOJIYJIIO) TPEIyCMAaTPUBACT MPEIOCTAaBICHHUE
uHpopManmu B (opMax, aJaNTHPOBAHHBIX K OTPAHMYCHUSM HX 30POBBS M BOCHPHUSATHS
nH(popMaILnu:

JList U1 ¢ HApYIICHUSIMH 3PCHHUS:

— B mie4aTtHOU hopme yBeIHMUEHHBIM MIPUDTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

Jns mun ¢ HapyLIeHUsIMU Ci1yXa:

— B IIeYaTHOU opme,

— B (hopMe 3IEeKTPOHHOTO JIOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO alllapaTa:

— B ieyatHoi popme,

— B (popMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TIepedyeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yyJaromuxcs.

12. Ilepeyennb y4eOHOI JuTEPaTyphbl, HHGOPMALMOHHBIX PECypPCOB U TEXHOJOTH M
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http://biblioclub.ru/index.php?page=book&id=428971

Cagenbes B. A., HreitnOepr b. S. PacnapannenuBanue nporpamm: yueOHUK. M3aaTenscTBo
HOxHoro ¢penepansHoro yausepcutera, 2008.192 ctp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book view red&book id=240965

[Ipoconynos, E.B. Kypc nekiuii mo 1TMCKpeTHOM MaTeMaTuke : yueOHoe mocobue / E.B.
[Tpoconynos ; Cankt-IleTepOyprckuii rocy napcTBeHHbIN yHUBEpcuTeT. - CaHkT-IleTepOypr.
: U3patenbctBo Cankr-IletepOyprekoro I'ocynapctBennoro Yuusepcurera, 2014. - Y. 3.
Teopus anropuT™MoB u Teopus rpagos. —
https://biblioclub.ru/index.php?page=book red&id=458101&sr=1

Kynpsimos C.H. OcHOBHBIE METO/IbI PELICHUS IPAKTUYECKUX 3a]a4 B Kypce « Y paBHEHUS
MatemaTtuueckoit pusukn» / C.H. Kyapsamos, T.H. Paguenko. Poctos v//1: U31-B0 FODY,
2011. 308 c. —: http://biblioclub.ru/index.php?page=book&id=241103.

. CmupHOB A.A. IlpukiagHoe mporpaMMHOe obecrieueHue : yueOHoe nocooue / A.A.

CmupHoB. - Mocksa ; bepnun : lupexr-Menua, 2017. - 358 ¢. —
http://biblioclub.ru/index.php?page=book red&id=457616&sr=1

baxpanos H.C. YUnucnennsie meTo bl yueb. mocooue / H.C. baxsanos, H.I1. XKunkos, I'.M.
KoGenbkoB. — M.: M3natensctBo "Jlaboparopus 3Hanuii", 2015. — 639 c. —
https://e.lanbook.com/book/70767.

CeemnukoB A.I'., Tuxonos A.H. Teopus pyHkuunii KomIuiekcHOH nepemMeHHo : Yue0.: /s
BY30B. — 6-€ u3[., ctepeoT. — M.: ®DUIMATIINT, 2010. — 336¢. — (Kypc BbiciICi
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MaTeMaTUKH U MaTemMaTHueckoi ¢pusuku) — ISBN 978-5-9221-0133-2
https://e.lanbook.com/book/48167

Enbnos, A.A. luddepennmanbabie ypaBHeHUs : yueOHOe niocodue / A.A. Enbios, T.A.
EnbroBa ; MuaucTepCcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu, ToMckuii
l'ocynapctBennsiit YausepcuteT CucreM Ynpasnenus u Paguosnexkrponuku (TYCVYP). -
Tomck : O Kontent, 2013. - 197 c. : un. - bubnuorp.: ¢.89-90. - ISBN 978-5-4332-0128-6
; To ke - URL: http://biblioclub.ru/index.php?page=book&id=480606

Cynonnatos, C.B. luckpetnas marematuka : yueonuk / C.B. Cynonnaros,E.B.
OBunHHHKOBA. - 4-¢ u31. - HoBocubupck : HI'TY, 2012. - 278 c. - (YueOnuku HI'TY). -
ISBN 978-5-7782-1815-4 ; To xxe -URL:
http://biblioclub.ru/index.php?page=book&id=135675

Kysnenos C./I. BBenenue B pensininoHHbie 0a3bl 1aHHbIX. M.: HanimoHnanbHb1id OTKPBITHINA
VYuausepcurer "MHTYUT", 2016. 248 c. —:

http://biblioclub.ru/index.php?page=book red&id=429088&sr=1.

Amnukees, C.B. Pazpabotka npuioxxenuii 6a3 nansbix B Delphi : camoyuurens / C.B.
Anukees, A.B. Mapkus. - Mocksa : [{luanor-MU®H, 2013. - 160 c.-
https://biblioclub.ru/index.php?page=book red&id=229741&sr=1

Anexcees, A.A. OCHOBBI MapajIeILHOTO MPOrPAMMUPOBAHHUS C HCTIOJIb30BaHueM Visual
Studio 2010 / A.A. Anekcees. -2-e u3., ucnp. -Mocksa : HarmonanbHbiii OTKpBITHIM
VYuusepcuretr «MHTYUT», 2016. -332 c.

http://biblioclub.ru/index.php?page=book red&id=428829&sr=1

Teopus u nmpakTuka napajajielbHbIX BEIYMCICHUH : yueOHoe nocobue / ['eprenn

Cysu, P.A. SI3bik nporpammupoBanus Python : kypc / P.A. Cy3u. - 2-e usn., ucnp. - MockBa
: Uutepuet-Yauepcutet Mabopmanmonnbsix TexHonoruid, 2007. - 327 ¢. - (OcHOBBI
nH(pOpMaMOHHBIX TexHoJoruk). - ISBN 978-5-9556-0109-0; - URL:
http://biblioclub.ru/index.php?page=book&id=233288

Meiiep, b. UHCTpyMEHTBI, aITOPUTMBI U CTPYKTYpHI JaHHBIX / b. Meiiep. - 2-e uzn., ucmp. -
Mocksa : Hanmonanensiit OTkpsIThil YHUBepeuTeT « MHTYUT», 2016. - 543 c. : cxem., ui.
- buGnmorp. B kH. ; To ke - URL: http://biblioclub.ru/index.php?page=book&id=429033
Pxerckuii, C.B. UccnenoBanue onepanuii : yaeObHoe mocobue. — DnektpoH. gaH. — CII0. :
JlaHb, 2013. — 476 C. — Pexum JIOCTyTa:
http://e.lanbook.com/books/element.php?pll 1d=32821.

Crpayctpym, b. 31k nporpammuposanus C++ nis npogeccuonanos / b. Ctpayctpyim. -
Mocksa : Uatepuet- YHuepcutet Mnpopmannonusix Texnomorwuii, 2006. - 568 c. ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=234816
CoBpemeHHble MH(OPMALMOHHBIE TEXHOJIOTMM : yueOHoe mocobue / B.M. Jlebenes, O.JI.
CepBernuk, A.A. Ilneryxuna u ap. ; MunucrepctBo oOpasoBaHus u Hayku Poccuiickoit
Oenepanun, PenepanibHoe TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTENbHOE YUpEKIACHUE
BbICIIETO  TpodeccuoHanbHOro  obpasoBanusi  «CeBepo-KaBkasckuii  denepanbHbIN
yHuBepcuret». - CraBpomnosip : CKOY, 2014. - 225 c.: win. - bubnuorp. B kH.; - URL:
http://biblioclub.ru/index.php?page=book&id=457747

[Tpoxopoga, O.B. Undpopmannonnas 6€30macHOCTh U 3a1uTa UHGOPMAIUHU [ DIEKTPOH -HbII
pecypc] : yueonuk / O.B. [Ipoxoposa. - Camapa : Camapckuii rocyJapCTBEHHBIH ap-
XUTEKTYPHO-CTPOUTENbHBIN yHUBEpcuTeT, 2014. - 113 c. -
http://biblioclub.ru/index.php?page=book&id=438331.

Kapues, Y.A. Pa3paborka Windows-npusosxxenuii Ha ocHoBe Visual C# : yueOHoe nocobue /
Y.A. Kapues. - Mocksa : Uatepuet-YHausepcuter Unpopmarmonnsix Texnonorunit, 2007. -
768 c. - (OcHoBbI HHPOPMAMOHHBIX TexHOJOTHI). - ISBN 978-5-9556-0080-2 ; To xe -
URL.: http://biblioclub.ru/index.php?page=book&id=233307
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[IporpammupoBaHue U OCHOBBI aIropuTMu3anui : yuedHoe nocobue / B.K. 301bH1KOB,
I1.P. Mamesuu, B.1. Aunudeposa, H.H. JIutBuHOB ; MUHUCTEPCTBO 00pa30BaHUS U HAYKH
Poccuiickoit @eneparuu, OeaepaabHoe areHTCTBO MO 00pa3zoBaHuio, ['ocynapcTBeHHOE
o0Opa3oBaTenbHOE YUpPEKACHHE BHICIIETO MPodhecCHoHaIbHOr0 00pa3oBaHus « BopoHexckas
rocyJapcTBEHHas JIECOTEXHUYECKas akaieMus». - Boponex : Boponexckast
rocyJapcTBeHHas jecoTexHudeckas akagemus, 2011. - 341 c. : un. ; To xe -

URL.: http://biblioclub.ru/index.php?page=book&id=142309

AntamomkuH, O. A. TIporpamMmMHuas urxenepus. Teopus u npaktuka : yueOonuk / O. A.
AmnTamomkuH. - KpacHosipck : Cubupckuit dpenepanbbiii yausepcurert, 2012. - 247 c. -
http://biblioclub.ru/index.php?page=book&id=363975.

Xabapos, C.I1. Uarennekryansubie nHGpopMannoHubie cucteMbl. PROLOG — s13b1k
Ppa3pabOTKU UHTENIEKTYaIbHBIX U 9KCIIEPTHBIX CUCTEM: YueOHOe mocobue aiis 6akalaBpoB U
MarucTpoB HampasieHui noaroroBku 230400 MudbopMalinoHHbIe CUCTEMBI U TEXHOJIOTUU U
230200 NudopmaniioHHbIE CUCTEMBI [ DJIEKTPOHHBIHN pecypc]: yued. mocodue — DIIEKTPOH.
naH. — Cankt-IlerepOypr: CIIGIJITY, 2013. — 140 c. — Pexxum gocryna:
https://e.lanbook.com/book/45746

Koctiokosa H.I. Kom6unaropusie anroputmsl ais nporpammuctos / H.U. Koctiokosa. - 2-e
u3n/, ucnpas/. - Mocksa : HartnonaneHbiii OTkpbiThiid YHUBepcuteT « MHTYUT», 2016. -
https://biblioclub.ru/index.php?page=book red&id=429067&sr=1.

I'appummna O. H. , 3axapos [O. H. , ®omuna JI. H. Uncnennsie: yueGHoe nmocobue. —
KemepoBckuii rocyrapcTBeHHbI yHuBepeuTeT, 2011. — 238 ¢. — Pexxum nocryna:
http://biblioclub.ru/index.php?page=book view red&book id=232352.

Barun, B.H. JlocToBepHBIi ¥ paBaoo100HbIi BBIBO B MHTE/UICKTyJIbHBIX CHCTEMaX
yue0. mocobue — DnekTpoH. gaH. — Mocksa : ®usmatinut, 2008. — 704 c. —
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2011. — 304 c. — : https://e.lanbook.com/book/638

[TaBnoB, C.1. Cuctembl HCKYCCTBEHHOTO HHTEJIEKTa : ydebHoe nocobue / C.1. [1aBmnos. -
Tomck : ToMckuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paaunosnekTponuku, 2011. - Y. 1. - 175 c¢. - ISBN 978-5-4332-0013-5 ; To xe
[Dnektponnstii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208933
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http://biblioclub.ru/index.php?page=book red&id=429003&sr=1.

Wnbun A.M. YpaBHenus mareMatuueckoi puszuku M.: ®PUSMATIINUT, 2009. 192 c. - :
https://e.lanbook.com/book/2181.

Hazapos, C.B. CoBpemeHHbIE onepalinoHHble cucTeMBI : yueOHoe nocobue / C.B. Hazapos,
A.N. lIupoxkos. - Mockga : aTepHeT-YHuBepcuTeT MHpOopManmonusix TexHnonorui, 2011.
- 280 c. : wi., Tabi1., cxeMm. - (OcHOBBI HHGOPMAITMOHHBIX TeXHOJOTUH). - [ISBN 978-5-9963-
0416-5 ; To xe . - URL: http://biblioclub.ru/index.php?page=book&id=233197
Maxkcumenko, B.H. Kypc MmatemaTnueckoro anaiusa : yueOHoe nocodue /
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Hosocubupck : HI'TY, 2009. - Y. 1. - 345 c. : rpad., wi. - ISBN 978-5-7782-1294-7 ; To xe
[Dnextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=436248

. bubukos, FO.H. Kypc 00bIkHOBEHHBIX Au(PepeHInaANTbHBIX YpaBHEHHH : y4eb. mocodrne —

OnektpoH. nan. — Cankt-IletepOypr : Jlans, 2011. — 304 ¢c. —:
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12.2. Tlepuoauyeckasi JJuTepaTypa
Vkazvieatomes  neyammuvie nepuoouueckue uzoawus u3z  «llepeuns  neuammvix
nepuoouyeckux — usz0amull, xpawswuxcia 6 @onde Hayunou  oubauomexu  Kyol'Vy

https://www.kubsu.ru/ru/node/15554,  w/unu snexmponnvle nepuoouueckue uU30aAHUA, C

VKaszaHuem aopeca canuma 31eKmpOHHOU 8epCull #CYpHaId, u3 6a3 OaHHbIX, 00CMYNn K KOMOpviM

umeem KyoI'V:

1. Basel qanueix komnanuu «Mct Bero» http://dlib.eastview.com
2. Onexrponnas oubnuoreka GREBENNIKON.RU https://grebennikon.ru/



https://education.yandex.ru/handbook/prompting
https://yandex.cloud/ru/training/training-pro#Data
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://knowledge.wharton.upenn.edu/article/without-guardrails-generative-ai-can-harm-education/#:~:text=practice%20session%2C%20yet%20scored%20about,exam%20as%20the%20control%20group
https://aclanthology.org/2024.findings-naacl.288/
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/

D AW~

10.
11.

12.
13.
14.
15.
16.
17.

12.3. UHTepHeT-pecypchl, B TOM YHCJ€e COBpeMeHHble MpodeccHoHaJIbHbIE 0a3bl
JAHHBIX U HHPOPMAIIHOHHBIE CIIPABOYHbIE CHCTEMBI
J1eKTPOHHO-0u0HoTeuHbIe cucTeMbl (IBC):
DBC «FOPAWT» https://urait.ru/
9bC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBbC «BOOK.ruy» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

el

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuans! uzgarensctBa Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubnunoreka (HOb) http://www.elibrary.ru/

[TosiHOTEKCTOBBIE apXUBBI BEYIUX 3allaHbIX HAyUHBIX )KypHai10B Ha Poccuiickoii mnardopme
Hay4HbIX )xypHaioB HOMKOH http://archive.neicon.ru

Hanumonanenast ~ snektpoHHass ~ Oubnmorexka  (mocTyn K DJIEKTpOHHOH — Oubnmoreke
muccepranuii Poccuiickoii rocynapcrBenHoi oubnuoreku (PI'B) https://rusneb.ru/

[Ipesunentckas 6ubnuorexa um. b.H. Enpruna https:/www.prlib.ru/

OnextponHas kouiekuus Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

Springer Journals https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/index.html

Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https:/link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

Yuausepcurerckas napopmannonHas cuctema POCCUS http://uisrussia.msu.ru

NudopmannoHHbIe CIPABOYHBIC CHCTEMBbI:
1. Koucynbrant [lntoc - cripaBoyHast mpaBoBasi cucteMa (JI0CTyI MO JTOKATbHOU CETH C
KOMITHIOTEPOB OUOIMOTEKN)

Pecypcbl cBOOOHOIO A0CTYMNA:

1. KubGepJlennnka (http://cyberleninka.ru/);

2.  MWUHHCTEPCTBO HayKH M BhICIIETO 00pa3oBaHus Poccuiickoii deneparuu
https://www.minobrnauki.gov.ru/;

3. ®enepanwusiii moptan "Poccuiickoe odOpazosanue” http://www.edu.ru/;

4. HudopmanuonHas cuctema "EnuHoe 0kHO 10CcTyIa kK 00pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

5. EnuHas kojuieknus mugpoBbIX 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

6. denepanpHbIi IEHTp HDOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB (http:/fcior.edu.ru/);

7. Ilpoekt ['ocyjapCTBEHHOTO MHCTUTYTa pyccKoro si3blka nMeHH A.C. [lymkuna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CrmpaBouHO-HH(pOpMAMOHHBKIH opTan "Pycckuii s3p1k" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http:/www.glossary.ru/;

10. CnoBapu u sHmkmnonenun http://dic.academic.ru/;
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http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/

11. OO6pa3oBatenpHblii nopran "Yuebda" http://www.ucheba.com/;
12. 3akonorpoekT "O06 oopazoBanuu B Poccuiickoit @enepanuu”. Bonpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy 1 otvety

CoOcTBeHHBIE YJ1eKTPOHHBIE 00pa3oBaTe/bHbIe U HH(popMannonHbie pecypebl KyoI'y:
1.  DOnextponHslit KaTasnor Hayunoit oubnuotexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHas OubmuoTeKka Tpy1oB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MoIyJIBHOTO THHAMUYecKoro ooydenus http://moodle.kubsu.ru
4. ba3za y4eOHBIX IUTAHOB, y4€OHO-METOIMYECKIX KOMILIEKCOB, IMTyOJIMKAIIUNA U KOH(GEPEHITUN
http://infoneeds.kubsu.ru/
5. bubaumotexa nHMGOPMAIMOHHBIX pecypcoB Kadeapsl HHOOPMAITMOHHBIX 00pa30BaTCIIBHBIX
TexHosoruil http://mschool.kubsu.ru;
6. DnektpoHHBIHM apxuB gokymeHTOB KyoI'VY http://docspace.kubsu.ru/
7. OnexTpoHHbBIE O00pa3oBaTeibHBIE pecypchl Kadenpbl HH(GOPMalMOHHBIX CUCTEM H
TexHoJIornii B oOpa3zoBanun KyOI'Y u nHayuHo-metomumyeckoro sxypHana "IIKOJIbHBIE
I'OABI" http://icdau.kubsu.ru/

13. MeToauyecKkue yKazaHus AJs1 00y4al0NIMXCS M0 MPOXO0KIEHUI0
NPOM3BOACTBEHHOM NPAKTUKH (MIPeAIUIIOMHOI).

Ilepen HayamoM NpPaKTHKH CTyIEHTaM HEOOXOJUMO O3HAKOMUTBCS C IpPaBUIAMHU
6e3omacHoii paboThI ¥ NPOITH MHCTPYKTaXK IO TEXHUKE 0€30MaCHOCTH.

B cooTBeTcTBUM C 3aJaHMEM Ha MPAKTUKY COBMECTHO C PYKOBOJIUTEIEM CTYICHT
COCTABIISIET IJIAH MPOXOXKICHUS MPAKTUKH. BhIMoaHeHHe 3TUX paboT MPOBOIUTCS CTYACHTOM
NP CUCTEMATHYECKUX KOHCYJIBTAIHSIX C PYKOBOIUTEIIEM MTPAKTUKH.

CTyIeHThI, HampaBisieMbIe Ha MPAKTHKY, 00s3aHbI:

— SIBUTBCSI HA YCTAaHOBOUYHOE COOpaHue, MPOBOIMMOE PyKOBOAUTENIEM MPAKTHKH;

— JIeTalbHO 03HAKOMHTBCS C IPOrpaMMOii M pabounM MJIaHOM MPaKTHKH;

— SIBUTBCSI HA MECTO MTPAKTUKH B YCTAaHOBJICHHBIE CPOKH;

BBINOJIHATH MTPaBUIIa OXPaHBI TPY/IAa M IPABHIa BHYTPEHHETO TPYIOBOTO PacIIOPsIIKa;
BBHINIOJIHATh yKa3aHUS PYKOBOJWTENS TPAKTUKHA, HECTH OTBETCTBEHHOCTh 3a
BBITIOJIHSAEMYIO padoTy;

— TPOSIBIAT, MHULMATHBY M MaKCHMaJbHO HCIOJH30BATh CBOM 3HAHUS, YMEHHS U
HaBBIKH Ha MPAKTHKE;

—  BBIIOJIHATH NPOrpaMMy M IUIaH TPAKTHUKH, PEIIMTh ITOCTABICHHBIE 3alaud M
CBOEBPEMEHHO MOJITOTOBUTH OTYET O MPAKTUKE.

IIpaktuka pan8 oOOyyarOmMXCsl € OrPAHUYEHHBIMH BO3MOXKHOCTSAMH 3JI0pOBBS U
MHBAJINWJOB TPOBOAUTCS C Y4ETOM OCOOEHHOCTeH MX MCUXO(QU3MYECKOI0 Ppa3BUTHS,
VHIMBUYaIbHBIX BO3MOXHOCTEH M COCTOSIHUSA 37J0POBbSL.

[lepen HavamoM MNPaKTHKH TNPOBOAMTCS BCTYNHUTEIbHAS KOH(EpPEHIMs, Ha KOTOPOM
maercsi Bes HeoOXoaumas HWHGOpMAmMs 10 TPOBEACHHIO MPOM3BOJICTBEHHON IPaKTHKH
(mpenaumnIoOMHOR).

JUis IpOXO0XKJICHUS IPAKTUKHU JUIsl CTYACHTOB OakanaBpuaTa Ha3HayaeTcs PyKOBOJIUTEIb
IPAKTUKUA OT Kadeapsl, a TakKe KypaTopbl OT 0a3bl MPaKTUKH, HOJ PYKOBOJICTBOM KOTOPBIX
CTYACHTHI OaKajaBpHaTa MPOXOJAT MPAKTUKY B TPOU3BOACTBEHHBIX KOJJICKTHBAX.

PyKOBOJCTBO M KOHTPOJIb 3a MPOXOKACHUEM MPAKTHKH BO3JIAarar0TCsS HAa PYKOBOJIUTEIS
MPAKTUKH.

OO0mee yueOHO-METOMYECKOE PYKOBOJICTBO MPAKTHKON OCYIIECTBIISCTCS BBITY CKAIOIICH
Kadenpoi.

HayuHb1il pykoBOAUTEIIB:


http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

— OCYILECTBIISIET MOCTAHOBKY 3aJlad [0 CaMOCTOSITENIbHON paboTe CTYJEHTOB B MEPHUOJ
IPAKTUKUA C BbIAAYeH MHAMBHUIYAJBHOIO 3aJaHMs MO cOOpy HEOOXOTUMBIX MaTepUasoB JUIS
HalMCaHMUA  BBIMIYCKHOM  KBAIM(UKALMOHHOM  pabOThI, OKa3blBa€T COOTBETCTBYIOLIYIO
KOHCYJIbTallHOHHYIO [TOMOILb;

— JaeT peKOMEHJALMHU [0 M3YYCHUIO CHEeIHaJbHOM JIUTepaTypbl U METOJOB
UCCIIeI0BaHUS.

PykoBoauTe b NpaKkTUKHU:

— COIJIaCOBBIBAET MPOTrPAMMy IPOM3BOJCTBEHHOW MPAKTUKU (MPEIAUITIOMHON) U TEMY
UCCIIEI0BATENIBCKOTO IPOEKTA C HAYYHBIM PYKOBOAUTEIEM;

— TIPOBOAUT HEOOXOJMMBIE OpraHHU3alMOHHBIE MEPONPUATUS IO  BBIIOJHEHUIO
MPOTPaMMBbI IPAKTUKH;

— ompenensieT OOUIYI0O CXEMy BBIIIOJHEHUSI HCCIEAOBaHUA, T'paQuK MPOBEACHUS
MPAKTUKH, PEXHUM paboOThl CTyJEHTa W OCYLIECTBISET CHUCTEMAaTHYECKUH KOHTPOJb XOJa
IIPaKTUKU U pabOThl CTYI€HTOB;

— OKa3bplBaeT MOMOUIb CTYyAEHTAM II0 BCEM BOIIpOCAaM, CBS3aHHBIM C IPOXOKICHHEM
MIPaKTUKU U 0()OpPMIICHUEM OTYETA.

CTyneHT mpu TNPOXOKACHUM NPAKTUKU IOJIy4yaeT OT PYKOBOIUTENS yKa3aHHs,
PEKOMEHJAlluM U pPa3bsiACHEHWs IO BCEM BONpOCaM, CBS3aHHBIM C OpraHu3alued u
IPOXOKJICHUEM MPAKTUKH, OTYUTHIBACTCS O BBIIOJHEHHON padoTe B COOTBETCTBUU C TpaKOM
IIPOBEICHUS MPAKTUKH.

CryneHr:

— MPOBOJUT HCCIEJOBAHME IO YTBEP)KICHHOW TeMe€ B COOTBETCTBHUHM C I'papUKOM
MPAKTUKU ¥ PEKUMOM pabOThI OIpa3/AeTICHUs — MECTa MPOXOKACHHS IPAKTUKY;

— MOJIy4aeT OT PYKOBOJIMUTENS NMPAKTHKH yKa3aHUS, PEKOMEHIAIMU M Pa3bsICHEHUS IO
BCEM BOIIPOCaM, CBSA3aHHBIM C OpraHM3aluei U IPOXO0KICHUEM MIPAKTHKH;

— OTYHUTHIBAETCS O BBIMOJIHEHHON pab0OTe B COOTBETCTBUH C YCTAHOBIECHHBIM IpauKoOM.

B noapasnenenusx, rae MNpoxXoauT MPaKTUKA, CTyAEHTaM BBIIEIAIOTCS paboune MecTa
JUTSI BBITIOJTHEHUS! MHAMBHUY aJIbHBIX 3aJJaHUN MO MpOrpaMMe MPaKTHKH.

B nepuon npakTHKU CTyIE€HTBI OJAYUHSIOTCS BCEM IPAaBWJIaM BHYTPEHHETO paclopsaka
U TEXHUKU 0€30MacCHOCTH, YCTAHOBIECHHBIM B MIOJIpa3ieIeHUH U Ha pabounX MECTAX.

CopepxaHue MNpeJAUIUIOMHON TpPaKkTUKU CTyJeHTa OakajgaBpuaTa OTpa)kaeTcs B
WHIUBUAYaTbHOM ILIaHE, pa3pabaThIBA€MOM COBMECTHO C HAay4YHBIM PYKOBOAMTEIEM CTYJIEHTa
OakanaBpuara .

Ilo oxOHYaHMM NpPaKTHKH CTyIEeHT OakajaBpuaTa COCTaBIsAeT OTYET U CHAET €ro
PYKOBOIUTENIO MPAaKTUKU. OTYET M0 MPAKTUKE BKIIOYAET ONKCAHUE LieJeH U 3ahau MpaKTHKH,
XapaKTepUCTHKY ©Oa3bl NPAKTUKH, OINHCAHUE BBIIOJHEHHBIX paboT. OO6paszern odpopMiIeHUS
oTyeTa M TpebOoBaHUS K COJAEpPXNKAHMIO OTYETa IO IPOU3BOACTBEHHOW IPAKTUKE
pa3pabaTbIBalOTCS Ha BBIMYyCKarollel kadeape.

ATTecTanus o uToraM NpakTUKU MPOBOJUTCS HA OCHOBAHUU MPEACTABIEHHOI'0 OTYETa U
OT3bIBa PYKOBOJAWTENE KOMHUCCHEH, BKJIIOYAIOIIEH HAayyHOrOo PpYKOBOJAWTENS IPAKTHKH,
PYKOBOAMTEN IporpaMMbl W HAy4yHOrO pPYKOBOAMTENS CTyJdeHTa OakanaBpuarta. B
XapaKTepUCTUKE [JOJDKHBI ObITh YyKa3aHbl: II0JHOE€ Ha3BaHME OPraHU3alud, OCHOBHBIE
HaIpaBJICHUs JEATEIbHOCTH CTyJEHTa OakajaBpuaTa, OLEHKAa €ro JesATEJIbHOCTH B IEPHUO
MPAKTUKH.

ITo uTOram MOJIOKUTEIBHON aTTeCTalluu CTYICHTY BBICTaBIISIETCS
middepeHnrpoBaHHbIil 3a4€T. OTYET C YYETOM €ro COAEp)KaHHWs M 3alIUThl OIICHUBAETCS II0
MATHOAJUTPHON IIKAaJIe.

B ocBoeHMM NpakTUKM HMHBAIMJAMU U JIMLIAMH C OIPAHUYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUCHHE KMEeT WHJMBHIyalibHas yuyeOHas paboTa (KOHCYJbTallUM) —
JIOTIOJTHUTENBHOE Pa3bsICHEHHE YUeOHOI0 MaTepUana.

WuauBuayanbHble KOHCYJBTALlMM IO TPEAMETY SBISIOTCS BaXXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIOIMM MHAMBUAYAJIN3aUU 00YUYEHHsI M YCTAHOBIEHUIO BOCIIUTATEIbHOIO KOHTAKTa



MCXKAY MNOpernoaaBarciicM H O6y‘-IaIOH_II/IMC$I HWHBAJIMJIOM WA JULOOM C OIrpaHU4YCHHBIMU
BO3MOXHOCTAMMU 300POBbA.

14. MaTepuajibHO-TeXHHYECKOE 0OecriedeHue MPOXO0KIEHUI0 POU3BO/ICTBEHHOM
NPAKTUKH (MpeIIuInaIoMHOI)

Jnsd  TDONMHOUEHHOIO  IPOXOXKJICHUS NPAKTUKUA, B  pPACHOPSIKEHHE  CTYACHTOB
OpeaoCTaBIACTCA HCO6XOI[I/IMOC AJId BBIINOJHCHHUA HWHAUWBUAYAJIBHOI'O 3aJaHHA II0 IIPAKTHUKE
0o0opy/i0BaHKe, U MaTepUAJIbL.

MartepuajibHO-TeXHUYECKOE 00ecneyeHHe NPAKTUKU U
Ne Bup pator
OCHAIIEHHOCThH
1. Texymuii ~ KOHTpOJb, | Aynuropus, YKOMIUICKTOBaHHAas CIEHUATU3UPOBAHHOMN
MPOMEXKYTOUHAS MeOeNbl0 W TEXHUYECKUMH  CpPEIACTBAaMH  OOydYeHwUs,
aTTeCTALMS KOMIIBIOTEPAMH, IPOTPAMMHBIM 00ecreyeHHEM
2. CamocrosTenbpHas Kabuner s camocrosiTensHON  paOOThl, OCHAIEHHBII
pabora KOMITBIOTEPHOM TEXHUKOH C BO3MOXHOCTBIO NMOJKIIOUEHHUS K
cetu «VHTepHeT», mporpaMMoil 53KpPaHHOTO YBEJIWYEHUS U
00ecCreyeHHbIH TOCTYIIOM B JJIEKTPOHHYIO WH(OPMAaIMOHHO-
00pa3oBaTeNIbHYIO CpE/ly YHUBEPCUTETA.

[Ipumeuanue: Konkpetuszanus ayautopuii u ux ocHaienue onpenemnsercs OITOIL.




IIpunoxenue

MUHUCTEPCTBO HAVKH 1 BBICILIET'O OBPA3OBAHU S POCCUMCKOI
OEJJEPALINN
denepasibHOE TOCYJAPCTBEHHOE 0I0/KETHOE 00pa30BaTeIbHOE YUPEKACHHE
BbICILIEr0 00pa3oBaHus
«KyOaHckuii rocy1apCcTBEHHBIN YHUBEPCUTET»
@aKyJbTET KOMIBIOTEPHBIX TEXHOJIOTUI U MIPUKIATHON MAaTEMAaTUKU
Kadenpa napopmMamoHHBIX TEXHOIOTHIA

OTYET O MPOXOKXJIEHUU MPOU3BOJACTBEHHON MPAKTUKH
(IPEJIUIIJIOMHAS ITPAKTHUKA)

MepHoJI ¢ 20 r.mo 20 1.

(®.1.0. ctyaenTa)

CTyJEeHTa IPyIIIBI Kypca bopmbl 00yUeHHS

Hanpanenne noAroToBKy /crienuanabHOCTb

HamnpasnenHocTs (mpoduis)/crienuanu3ams

PykoBoauTens NpakTUKKA OT yHUBEPCUTETA

(yueHas cTeneHb, y4eHOE 3BaHHE,
TOHKHOCTE, ©.11.0.)

O11eHKa 110 MTOTaM 3alllUThI MMPAaKTHUKU:

HOI[HI/ICL PYKOBOOUTEIISA MPAKTUKN OT YHUBCPCUTCTA

« » (mata)

PykoBoiuTe b IPAKTUKK OT MPOGUILHON OpraHU3aIINH:

(®UO, noamnucs)

Kpacuonmap 20 1.



NHINBUAYAJIBHOE 3AJIAHUE, BBIIIOJTHAEMOE B ITEPUO /0
IMPOBEJIEHUS TPON3BOJCTBEHHOM ITPAKTUKHA
(IIPEJIUIIJIOMHASA ITPAKTUKA) u niiannpyemMble pe3y/ibTaThl

CryneHt

(hamunus, ums, omuecmeo nOJIHOCMbIO)
Hamnpasnenue moaroToBku (CrennaabHOCTH )

MecTo poX0XKAeHUS IPAKTUKU

CpOK NpOXOXKJICHUS MPAKTUKHU C «__ » 20 r.mo« __ » 20 T

Lenp mpakTHUKU — U3yYEHHUE CTYACHTOM ACSITEIbHOCTHU 10 aHANU3Y JUTepaTypbl, COOPY AaHHBIX
U TIOCTPOEHUIO aJTOPUTMOB PELICHUS NMPAKTUYECKUX 3a/ay; MPOBEpKa CTEHNEHHM TOTOBHOCTH
Oynyuero OakajaBpa K CaMOCTOSTENIBHOM paboTe; NpuoOpeTeHHE IPAKTUYECKUX HaBBIKOB
(ompITa MPaKTUYECKOW JEATEIBHOCTH) B MCIOJIb30BAaHUU 3HAHUN, YMEHUH M HaBBIKOB IIO
IPOrpaMMHPOBAHUIO, (GOPMUPOBAHUE CIEAYIOIMINX KOMIETeHLUH, peraameHtupyembix ®I'OC
BO:
I1K-1 Crnioco6eH aKkTUBHO Y4acTBOBAaTh B MCCIEA0BAaHUN HOBBIX MaTeMaTUYECKUX
MoJieJIel B €CTECTBEHHBIX HayKax; BBISIBUTh €CTECTBEHHOHAYUHYIO CYIIHOCTh
po06IieM, BOZHUKAIOLIUX B X0J1€ NPOo(ecCHOHATbHON AESITEIbHOCTH B 0071aCTH
MOJIETTUPOBAHUS M aHAJIN3a CJIIOKHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM
[TK-2 CnocobeH OpUEeHTUPOBATLCA B COBPEMEHHBIX aIrOPUTMAaX KOMIIBIOTEPHOM
MaTEeMaTUKH; 00J1a/1aTh CIIOCOOHOCTIMH K 3 PEKTHBHOMY IMPUMECHEHHIO U
pealin3any MaTeMaTHYECKU CII0XKHBIX aJlTOPUTMOB
I1K-3 Crioco0eH IpUMEHSTh OCHOBHBIE aITOPUTMUYECKUE U TPOrPAMMHBIE PEIICHUs B
o0nacTi HH(HOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, a TAK)KE Y4aCTBOBATh
B UX pa3paboTke

MF-1 (C) CriocobeH npuMeHsITh COBPEMEHHYIO TEOPETHUECKYI0 MAaTEMATUKY AJIS
pa3pabOTKH HOBBIX aIrOPUTMOB M (JOPMYJIMPOBAHHMS ITEPCIIEKTHBHBIX 3a1au M

MF-2 (b) Ciocoben mpuMeHsTh 0aileCOBCKHMI MOAXO TSI TOCTPOCHHSI BEPOSITHOCTHBIX
MOJICJICH, aHaTN3a HEONPEICICHHOCTH U CO3/TaHUsI aIallTUBHBIX cuctemM M

MEF-3 (C) CiocobeH MpUMEHSITh COBPEMEHHBIE METO bl ONITUMHU3ALINH JIJIsT O0yYIEeHHUS

MoJieJiel MaIIMHHOTO 00y4YeHUs, HACTPOUKY TUIleprapaMeTpoB U pEeIIeHUs 3a1a4
MCKYCCTBEHHOTO MHTEIJIEKTa

MF-4 (C) Criocoben npuMeHsSITh CTATUCTUYECKUE METOBI ISl aHAIN3a JaHHBIX,
BaJIUJIALIMU MOJIeNIel MAIIMHHOTO 00y4eHUS U MPOBEICHUS SKCIIEPUMEHTOB B
obnactu N

MF-6 (b) CrtocobeH mpUMEHSTh JJOTMYECKUH anmnapar 1is popMaau3amnuu 3a1aq
NpEeACTABICHUS 3HAHUM, TPOCKTUPOBAHUS JIOTHUECKUX MOJIEIEH U UCIIOIb30BAHUS
CHUCTEM aBTOMATHYECKOTO JOKA3aTeIbCTBA TEOPEM

ME-7 (b) Cnocoben nmpumeHsATh MeTO bl AU hepeHIINaIbHON T€OMETPUHU U TOTIOJIOT MU
JUTst popMali3aliii, aHaIN3a U MHTEPIIPETAIIUN CTPYKTYP TaHHBIX M MPU3HAKOBBIX
IPOCTPAHCTB, BKIIIOUAs 337]a4 OTOOpaKEeHH s, KJIaCTepU3alui, 00yueHus Ha
MHOT'000pa3usX ¥ aHAJIM3a YCTOMYMBOCTH MOIEIICH

BD-1 (C) Criocoben ocymecTBISITh TOUCK, COOp, OYMCTKY U MPEIBAPUTEILHBIN aHATH3
JTAHHBIX
BD-2 (C) Cnocoben onpenensts TpeOOBaHMS K HA0OpaM JaHHBIX VISl pellleHus 3a1a4

MAaIIMHHOTO 00y4YeHus, MPOBOJIUTH PA3METKY M aHaJIU3 HAOOPOB JaHHBIX,
OLICHMBATh KaYECTBO JaHHBIX, 00€CIIEUNBaTh HENIPEPBIBHYIO NHTETPALIMIO TaHHBIX

BD-3 (C) Cnocoben opraHn3oBbIBaTh XpAHEHUS JaHHBIX, BEIOMpast aleKBaTHbIE
TEXHOJIOTMYECKHE PEIIECHUS



BD-4

BD-5
LC-8

ML-2

ML-3
ML-4
ML-5
ML-6
ML-7
ML-8
DL-1

DL-2
DL-3
DL-4
PL-1

PL-2

PL-4

0-2
0O-3

LC-1

LC-3
LC-5
LC4.1
LC-4.2
Al S-1

LLM-1
LLM-2

(IT) CnnocoGen nMpuMEeHSITh pa3IuyHbIe MOJEIH U (MJIH) TEXHOJIOTHH 00pabOoTKH
TAHHBIX

(IT) CnnocoGeH mpuMEHSITh TEXHOJIOTUH Oopranu3anuu nHppactpyktypsl bJ1

(IT) CiocoOeH npUMEHSITh 3HaHUsI 00 UCTOPUH PA3BUTHS U TPEHAAX COBPEMEHHOTO
WU st hopmMynupoBaHusi KOPPEKTHBIX TOCTAHOBOK 33124 M TIOUCKA
NEPCIIEKTUBHBIX CIIOCOOO0B perieHus mpooiemM ¢ momotso NN

(IT) Ciocoben npuMeHsITh GyHIaMEHTAIbHBIE IPUHITUIBI U METOABI MAITMTHHOTO
o0y4eHwHsI BKJIFOUas TIOJITOTOBKY JTAHHBIX OLIEHKY KadecTBa Mojieneil u paboty ¢
NpHU3HAKAMHA

(IT) CnocoOeH mpUMEHSITh KJIIACCUYECKHE allTOPUTMBI MAITMHHOTO O0YYEHUS C
NOHMMaHHEM UX MaTeMaTHYECKUX OCHOB M 00JIACTEH MTPUMEHEHHSI

(IT) CriocoOeH npUMEHSTh METOABI 00yUeHUs 0€3 YUUTENs AJis aHaJIU3a CTPYKTYPbI
JTAHHBIX U BBISIBJICHUS CKPBITBHIX 3aKOHOMEPHOCTEH

(C) Criocoben pa3pabatbiBaTh U (WIIM) IPUMEHSATH METOIbI MIOBBILICHUS
YCTOWYMBOCTH, HaJIEXKHOCTH, 0€3011aCHOCTH anroputMoB MO

(C) CrtocobeH mpUMEHSTh aITOPUTMBI O0YYESHHS C MTOJKPEITICHUEM

(IT) CnocoGeH mpuMEHSATh aBTOMAaTHYECKOE MATMHHOE 00yUeHHE

(C) Cnocoben nmpuMeHsTh aIrOpUTMbI 00yUeHHs Ha HECTaHIapTHBIX 00beMax
JAHHBIX

(IT) CriocoOeH npuMeHsITh U (WiIK) pa3pabaThiBaTh apXUTEKTYPbI ITyOOKUX
HEWUPOHHBIX CETeM

(IT) CnocoGeH nmpuMeHsITh U (MJIK) pa3padaThiBaTh COBPEMEHHBIC aPXUTEKTYPBI
TeHEPAaTUBHBIX TIyOOKUX ceTeit

(C) Criocoben mpumeHsTh 1 (MiIu) pa3padaTbiBaTh AITOPUTMBI, METOJIBI 1
TEXHOJIOTUH KOMITBIOTEPHOTO 3PCHHS

(C) Criocoben mpumeHsTh 1 (MiIu) pa3padaTbIiBaTh AITOPUTMBI, METOJIBI 1
TEXHOJIOTUH 00pabOTKM €CTECTBEHHOTO S3bIKA

(IT) CiocobGeH nmpuUMEeHSTh S3bIK porpaMMupoBanus Python st pemenus 3agad B
obnactu N

(C) Cnocoben npumeHsTh JVM-coOBMECTHMBIE SI3BIKH TPOTPAMMHUPOBAHHUS JJTsI
pemenus 3ana4 B obnactu MU

(C) Criocoben mpuMeHsTh A3bIKH porpamMMupoBanus C/C++ i pemieHus 3a1ad B
obnactu U

(b) CnocobeH ocyLecTBIISITh yIIpaBiIeHUE 3HAHUSIMU, B TOM YHCJIE€ C IPUMEHEHUEM
QITOPUTMOB HHTEJUICKTYaJTBbHOT'O TTOUCKA PEIICHUI U (OPMUPOBAHUS CTPATETHIA
(b) Ciocoben mpumMeHsTh U (Un) pa3padaTbiBaTh MyJIbTHAr€HTHBIE aJITOPUTMBbI
(C) Criocoben mpuMeHsTh 1 (WIH) pa3pabaThiBaTh HHTEIIEKTYaIbHBIC METO/IbI
ONTUMHU3ALNH

(b) Criocoben nmpoBoANTH aHaINU3 OU3HEC-TIPOOTIEM C OIIEHKOM MEePCIIEKTUBHOCTH
npumMeHennst U1 muist ux pemenns, oCynecTBIATh TOCTAHOBKY 3314l MAIIMHHOTO
00yuenus, hopmynupoBaTh TpeOoBanus Kk cucteme MU

(C) CriocobeH npoeKTUpOBaTh U MOAEPKUBATH APXUTEKTYPY CUCTEM
UCKYCCTBEHHOT'O MHTEIUICKTA

(IT) CnnocoGeH MpuMEHSTh U (MJIH) TPOCKTUPOBAThH PA3IMYHbIC HHCTPYMEHTHI U
MH)XCHEPHbIE TPAKTUKH NPOMBIIIIEHHOU pa3paboTku cucteM U, pazBepThiBaHMs
¥ COTIPOBOYKICHUS MOJIEIICH MAaIIMHHOTO O0YYEeHHUs B IPOTyKTHBHOM cpeJie

(C) CrrocobeH ympapisTh IpoieccoM ku3HeHHoro nukina M -npomykra

(C) Cnocoben pykoBoauTh pabOTOM KOMaH bl poekTa B ooiactu M1

(b) Ciocoben ynpaBinsTs puckamu B pa3zpadbotke cucrem MU, BeicTpanBath
ynpasineHue 6e3onacHocteio MM B komnanuu ¢ yuerom stuku MU

(C) Cnocoben mpumMeHsTh U (Un) pa3padbaTbiBaTh reHepaTuBHBIE Mozenu U bSM
(C) Criocoben noobyuaTh, aJaniTAPOBATH M ONITUMU3UPOBATH T€HEPATHBHBIC



LLM-3

LLM-4

LLM-5

SS-2

SS-3

FC-3

MOJIENIN O] CTIeU(pUIECKUE 3aJa4i U yCIIOBHUS IPUMEHEHHUS

(C) IlpoekTrpyer ¥ NpUMEHSET TEXHUKH pacIIUPEHUsi KOHTEKCTa FeHepaluu
(RAG)

(C) IIpoexTupyeT, pazpabaThiBa€T M HHTETPUPYET UHTEIJIEKTYalbHBIX ar€HTOB Ha
0ase reHepaTUBHBIX MOJICIICH

(C) OpranusyeT B3auMOJICHCTBHE C TEHEPATUBHBIMHA MOJIEIISIMH Yepe3
NPOEKTHPOBAHNE, aHAIN3 U IPUMECHEHHUE ITPOMIITOB

(b) CiocobeH oCymecTBISTh CBOIO TPYAOBYIO ACSITEILHOCTD C YIETOM
HeoOxomumMocTd YPPEKTUBHON KOMMYHUKAIIUN U B3aUMOJICHCTBHUS B paMKax
KOJIJISKTUBHOM NMPOEKTHOU paboTsl B chepe NN

(b) CriocobeH oCcylecTBISTh CBOIO TPYAOBYIO (DYHKITUIO C YIETOM
HEOIPEICIICHHOCTH KaK CYITHOCTHON Y4epThl ()YHKIIMOHHUPOBAHUS MCKYCCTBEHHOTO
UHTEIJIEKTa

(b)Cnoco6eH npoBouTh PPOHTUPHBIE UCCIIEI0BAHUS B 00JIACTH yIIpaBIICHUS,
pEIIeHUsI, aAreHTHBIX U MYJIbTUATCHTHBIX CUCTEM

[Tepedens BOonmpocoB (3aJaHui, MOPYyUYEHUI) ISl TPOXOXKIACHUS MPAKTUKH

O3HakomJIeH (CTYICHT)

PykoBouTenp NpakTUKHA OT YHUBEPCUTETA

®UO, noanuck

(noonucyw) (pacuugposxka noonucu)



Padouuii rpaduk (nj1aH) npoBeieHUsI NPAKTUKHU:

Ne | Dranbl paboTh! (BUABI ASITEIHHOCTH) MPU MPOXOKIACHUN TPAKTUKI Cpoku
1 | OdopmiieHre JOKYMEHTOB Ha MPAaKTUKYy. WHCTpyKTaX MO TEXHHUKE
0€30I1aCHOCTH.
2
OdopmneHnue pe3ynbTaTOB MPOBEIECHHOTO WCCIEIOBAHHUS U UX
COTJIaCOBAaHHE C  PYKOBOJWTEIEM  (COCTaBICHHE  OT4e€Ta O
MIPOXO0KICHUH MPOU3BOJICTBEHHOU MPAKTUKH )
3ammra oTueTa
O3HakomiieH
nOONUCL CMyO0eHma pacuugposka noonucu
« » 20 1.

PykoBouTens NpakTUKKA OT yHUBEPCUTETA

(noonucyw) (pacuugposxka noonucu)




JTHEBHMK IMTPOXOKJIEHNSA MTPON3BOJICTBEHHON MPAKTUKH
(ITPETATIIOMHAS TIPAKTHKA)

Hanpasnenue noaroToBku (CrenuagibHOCTH)

®amuins 1.0 ctynenTa

Kypc

Cpoku MPOXOKJIEHUS MPAKTUKH €« » 20 r.mo« __ » 20 r.

OTMeTKa PYKOBOIUTEIIS
Hata CopeprxaHue BBITOTHAEMBIX paboT MPAKTHKHU OT NPOHIbHON
opraHu3aiuu (moJI1ch)




OLIEHOYHBIN JIUCT
pe3yJIbTATOB IPOXOKIAEHHUS POU3BOIACTBEHHON IPAKTUKH
(mpenaumIoOMHast IPAKTHKA) 110 HAMPABICHUIO MTOArOTOBKH/CIEIIMATEHOCTH

®amuins 1.0 ctynenTa

Kypc
Ne OBIIIAS OLIEHKA OrneHka
(oTMedaeTcst pyKOBOAMTEIEM IMPAKTUKU OT MPOUITHHON 5 4 3 2
OpraHu3alumn)
1. | YpoBeHb MOATOTOBICHHOCTH CTYACHTA K MPOXO0KICHUIO
MPAKTHKU
2. | YMeHue npaBUiIbHO ONpeaensTh U 3(h(HEeKTUBHO peliaTh
OCHOBHBIE 3a]]a41
3. | CreneHb caMOCTOSITEILHOCTH MPHY BBITIOJIHEHUH 3aJJaHUS 110
MIPaKTUKE
4. | OueHka TpyA0BOM MPaKTUKU
5. | CooTBeTcTBHE MPOTPAMME MPAKTUKH PAOOT, BHITTOIHIEMBIX
CTYJICHTOM B XO0/JI€ TPOXOKJICHUH MPAKTUKU

PykoBouTe b MPAKTUKK OT NMPOPUILHON OpraHU3aluK

(noonucw) (pacuugposxa noonucu)

Ne COOPMHUPOBAHHELIE B PE3VJIBTATE ITPAKTHUKI OreHka
KOMIIETEHLIMM 5 4 3 2
(oTMeuaeTcss pyKOBOJIUTENIEM IPAKTUKH OT YHUBEPCHUTETA)
1. | IIK-1 Crioco0OeH aKTHBHO y4acTBOBATh B HCCIIEIOBAHUN

HOBBIX MaTEeMaTHUYECKUX MOJIEJICH B
€CTECTBEHHBIX HayKaX; BBISIBUTh
€CTECTBEHHOHAYUYHYIO CYIIHOCTh PoOeMm,
BO3HHUKAIOIIUX B X0J1€ MPO(PeCCHOHATBHON
JIeATEIbHOCTH B 00JaCTH MOJICTUPOBAHUS U
aHaJIU3a CJIOKHBIX €CTECTBEHHBIX U
MCKYCCTBEHHBIX CHCTEM

2. | IIK-2 Crnioco0eH OpHUEHTUPOBATHCSA B COBPEMEHHBIX
JITOPUTMAaX KOMITBIOTEPHON MaTEMaTUKH;
00J1aaTh CIOCOOHOCTAMU K 3P (HEKTUBHOMY
NPUMEHEHHIO U pean3aliid MaTeMaTHUYECKH
CJIO’KHBIX aJITOPUTMOB

3. | IIK-3 Crnioco0OeH nIpuMeHSTh OCHOBHBIE
QITOPUTMHUYECKHUE U TPOTPAMMHEIC PEIICHHUS B
o0sractTi MHOOPMAITMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUH, & TAK)KE y9aCTBOBAThH B HX
pa3paboTke

4. | MF-1 (C) CrtocobeH MpUMEHSITh COBPEMEHHYIO
TEOPETHYECKYI0 MAaTEMATUKY LISl pa3paboTKu
HOBBIX JITOPUTMOB U (POPMYTUPOBAHHS
MepCreKTUBHBIX 3a1auy U

5. | MF-2 (b) Cnocoben npuMeHsTh 0alieCOBCKUN MOAXO0
JUISl IOCTPOEHUSI BEPOSITHOCTHBIX MOJIENIEH,
aHaJM3a HEONPEICICHHOCTH U CO3/IaHUs




aganTuBHBIX cucteM U

MF-3

(C) CrnocobeH mpuMeHSITh COBPEMEHHBIE METOIbI
ONTUMHU3AIIHAH IS 00yUCHUS MOJIETICH
MalIMHHOTO 00YYCHHUS, HACTPOUKHU
TUIEepIapaMeTPOB U PEIICHUS 3a/1a4
HMCKYCCTBEHHOTO MHTEIICKTA

MF-4

(C) CriocoOeH MPUMEHSTh CTATUCTUYECKHE
METO/JIBI [T aHATHM3a TaHHBIX, BATHIAIIUN
MojieTieil MAIIMHHOTO O0YYEeHHsSI U IPOBEICHUS
JKCIIepuMeHTOB B o0actu MU

MF-6

(b) Cnocoben mpuMeHSTh JTOrHYECKUH anmnapar
11 popMaNTn3aIiy 3a/1a4 MPEACTaBICHUS
3HAHUH, IPOCKTHPOBAHUS JIOTUIECKUX MOJIEIICH U
UCIIOJIB30BAHUS CUCTEM aBTOMaTHYECKOTO
JI0Ka3aTeIbCTBA TEOPEM

ME-7

(b) Crioco6eH npuMeHsITh METOIbI
nuddepeHnanbHOM FreOMETPUU U TOTIOJIOTUH TS
dbopmanu3anuu, aHaIM3a U HHTEPIPETALUN
CTPYKTYP JAaHHBIX ¥ MPU3HAKOBBIX MPOCTPAHCTB,
BKJIIOYAS 33]]a4 OTOOpaKEeHUS, KJlacTepHU3alIii,
o0y4eHHs Ha MHOT000pa3usax U aHajan3a
YCTOMYMBOCTH MOJIEJIEH

10.

BD-1

(C) CnocobeH ocyiecTBIATh TOUCK, COOP,
OYHUCTKY M MTPEJIBAPUTEIIbHBIN aHAJIN3 JTaHHBIX

11.

BD-2

(C) Crocoben onpenensts TpeOOBaHUS K
Ha0OpaM JTaHHBIX AJIA PEIICHUS 3a/1a4 MAIIMHHOTO
00y4YeHHSI, IPOBOJIUThH PA3METKY U aHAIIN3
HA0OPOB JITAHHBIX, OI[CHUBATh KAUYECTBO JIAHHBIX,
oOecreynBaTh HEMPEPHIBHYIO HHTETPAITUIO
JTAHHBIX

12.

BD-3

(C) Cocoben opraHn30BBIBATH XPaHEHUS
JaHHBIX, BBI6I/IpaH AaZICKBATHBIC TCXHOJIOTHYCCKUEC
peleHust

13.

BD-4

(IT) CnocoGeH mpuMeHATh pa3IudHbIe MOJEIH U
(1) TeXHOJIOTUH 00PaOOTKU JaHHBIX

14.

BD-5

(IT) CnocoGeH MpUMEHSATh TEXHOJIOTUH
opraHu3anuu HHGpacTpyKTypsl B[

15.

LC-8

(IT) CnocoGeH mpuMeHSTh 3HaHUS 00 UCTOPUH
pa3BHUTHUA U TpeHAax coBpemenHoro U nns
bopMynHupoBaHUS KOPPEKTHHIX MTOCTAHOBOK 33724
Y TIOMCKA MEPCIEKTUBHBIX CITIOCOO0B PEIICHHUS
pooOeM ¢ momotnipo M1

16.

ML-2

(IT) CrtocoGen mpuMeHTh PyHTaMEHTAIIBHBIC
MIPUHIIUITBI ¥ METO 16l MAIITMHHOTO 00YYCHHUS
BKJIFOYAst TOJITOTOBKY JIAHHBIX OIICHKY Ka4ecTBa
Mojieniell ¥ paboTy ¢ MpU3HAKAMU

17.

ML-3

(IT) CriocoOeH npUMEHSTh KlacCHYecKHe
AJITOPUTMBI MAIIMHHOTO O0YYECHHSI C TOHUMaHUEM
UX MaTeMaTHYECKUX OCHOB M oOiacTeit
IPUMEHEHUS

18.

ML-4

(IT) CmocobGeH mpuMeHSTh METO b 00ydeHus 0e3




YUUTENA 1S aHAJIN3a CTPYKTYPhI JaHHBIX U
BBISIBJICHUSI CKPBITHIX 3aKOHOMEPHOCTEM

19.

ML-5

(C) Cnocoben pa3pabateiBaTh U (M) TPUMEHSTh
METO/TbI TOBBIIICHHS YCTOWYUBOCTH, HAICKHOCTH,
6e3onacHOCTH anroputMoB MO

20.

ML-6

(C) CnnocobeH mpuMeHSTh aIrOPUTMbI 00YUYEHHS ¢
MOJIKPETICHUEM

21.

ML-7

(IT) CriocoOeH npUMEHSTh aBTOMAaTHYECKOE
MalIMHHOE 00y4YeHHE

22.

ML-8

(C) CriocobeH MPUMEHSITh aITOPUTMBI 00y YCHHSI
Ha HECTAHJIAPTHHIX 00beMaX JAHHBIX

23.

DL-1

(IT) CriocoGen npumMeHATs U (WiIH) pa3pabaTeiBaTh
ApXUTEKTYPbI ITyOOKHX HEHPOHHBIX CeTeH

24,

DL-2

(IT) CnocoGeH mpuMeHATh U (W) pa3padaThiBaTh
COBPEMEHHBIC APXUTEKTYPbI T€HEPATUBHBIX
rI1yOOKHX ceTer

25.

DL-3

(C) Cniocoben npuMeHsTh U (WiIK) pa3padaTbiBaTh
QJIITOPUTMBI, METOJIBI ¥ TEXHOJIOTUN
KOMITBIOTEPHOT'O 3PCHUS

26.

DL-4

(C) Cniocoben nmpumeHsTh 1 (WiIHM) pa3padaTeiBaTh
QJICOPUTMBI, METOJIbl U TEXHOJIOTHH 00pabOTKH
€CTECTBEHHOTO SI3bIKa

27.

PL-1

(IT) CmocoGeH mpUMEHSTS SI3bIK
nporpammupoBanus Python s peuienus 3a1ay B
obnactu N

28.

PL-2

(C) Cnocoben npuMeHsITh JVM-COBMECTUMBIC
SI3BIKH TIPOTPAMMHUPOBAHUS JIJIS PEIICHUS 3aa4 B
obnactu U

29.

PL-4

(C) CriocoOeH MPUMEHSTH SI3BIKH
nporpammupoBanus C/C++ ais perieHus 3a1a4 B
obsactu N

30.

0O-1

(b) CriocobeH ocymiecTBIsTh yIIpaBiIeHUE
3HAHUSMH, B TOM YHCJIE C TPUMEHECHUEM
aJITOPUTMOB MHTEJUIEKTYaIbHOTO MOKUCKA
peuieHuit 1 GOpMUPOBAHUS CTPATET U

31.

0-2

(b) Cnocoben npuMeHsTh U (W) pa3padaThiBaTh
MYJIBTHATCHTHBIC aJITOPUTMBI

32.

0-3

(C) Cniocoben nmpumeHsTh u (WIH) pa3padaThiBaTh
WHTEJJICKTYAJIbHBIC METO IbI O THMH3AIHH

33.

LC-1

(b) Cnocoben nmpoBoANTH aHaIN3 OU3HEC-
poOJIeM ¢ OIICHKOM NMEPCTIEKTUBHOCTH
npuMeHenus MU s ux pemenus, OCymecTBIATh
MOCTaHOBKY 3aJ]a4i MallIMHHOTO O0y4YeHus,
dbopmynupoBaTh TpeOoBaHus K cucreme MM

34,

LC-3

(C) CriocobOeH MpoeKTUPOBATH U MOIICPKUBATH
APXHUTEKTYPYy CUCTEM HCKYCCTBEHHOTO
WHTEJICKTA

35.

LC-5

(IT) CmocoGen mpuMeHATh U (W) TPOSKTUPOBATh
pa3UYHbIE HHCTPYMEHTHI U UHKEHEPHBIC
MPAKTUKH MPOMBIIIJIEHHON pa3pad0TKH CUCTEM
WU, pa3BepThIBaHUS U COTIPOBOK/ICHUS MOIETICH
MalTMHHOTO 00YYEHUs B IPOYKTUBHOM CpeJie




36.

LC-4.1

(C) Criocoben ynpasisTh IPOIECCOM
*u3HeHHoro nukna M1-npoxykra

37.

LC-4.2

(C) Criocoben pykoBOAUTH paOOTOM KOMaHIbI
npoekra B obnactu MU

38.

Al S-1

(b) Criocoben ynpapisaTh puckaMu B pa3padoTKe
cucteM MU, BeicTpanBaTh yIpaBlIeHHUE
6e3onacHocThi0 MM B KOMITAHUM C YYETOM 3TUKU
nn

39.

LLM-1

(C) Crocoben mpuMeHsTh U (Uu) pa3padbaThiBaTh
re’HepatuBHbie Mojaenu u bAM

40.

LLM-2

(C) Crocoben n1oo0yyarth, aanTupoOBaTh U
OIITUMHU3HUPOBATH 'CHCPATUBHLIC MOJCIIHN 110
CHCLII/I(I)I/I‘IGCKI/IC 3aJa4u U yCJIOBUA MPUMCHCHUA

41.

LLM-3

(C) IlpoexTupyeT ¥ MPUMEHSIET TEXHUKHI
pacumpenust Koutekcra reaepaimu (RAQG)

42.

LLM-4

(C) IIpoexTupyert, pa3pabaTbiBa€T U HHTETPUPYET
MHTEJUIEKTyallbHBIX areHTOB Ha 0aze
IeHEepPaTUBHBIX MOJeTeil

43.

LLM-5

(C) OpranusyeTt B3auMOJEHUCTBHUE C
reHepaTUBHBIMH MOJCTISIMU Uepes
MIPOEKTUPOBAHKE, aHAIN3 U IPUMEHEHNE
MIPOMITOB

44,

SS-2

(b) CriocobGeH ocyIIeCTBIATh CBOIO TPYIOBYIO
JIeATEILHOCTh C Y4ETOM HEOOXOIUMOCTH

3¢ pexTHBHONM KOMMYHHUKAIIMHM M B3aUMOCHCTBUS
B paMKax KOJUIEKTUBHOW IPOEKTHOH paboThl B
cthepe MU

45.

SS-3

(b) Cniocob6eH oCcyLeCTBIISITH CBOIO TPYA0BYIO
(YHKIHIO C y4€TOM HEOIIPEIeIIEHHOCTH KaK
CYIIHOCTHOM 4epThl (PYyHKITMOHUPOBAHUS
HCKYCCTBCHHOI'O MHTCJJICKTA

46.

FC-3

(b)Cnoco6en nmpoBoiuTh PPOHTHPHBIE
WCCIICIOBAHUS B O0JIACTH YIIPABICHHUS, PEIICHHS,
areHTHBIX U MYJIbTHAT€HTHBIX CHCTEM

Py'KOBOI[I/ITeJ'IB MMPAaKTUKH OT YHUBCPCUTCTA

(noonucyw) (pacuugposxa noonucu)



CBeneHus 0 MPOXOKICHUN UHCTPYKTaXka 110 O3HAKOMJIEHHUIO C TPEOOBAHUSIMU OXpaHbl TPYa,
TEXHHMKE 0€30M1aCHOCTH, N0KapHON 0€301aCHOCTH, a TAK)KE MIpaBUIaMH BHYTPEHHETO TPYJ0BOTIO
pacnopsiaka

(n1s TpoHITHHOM OpPraHU3aIim )

[TpodunbHas opraHu3amus

CryneHnt
(®UO, BO3pacr)
Hara
1. HHcTpykTak no TpedoBaHMAM OXPaHbI TPyAa
IIposen
(momxuoCTh, MO coTpyaHMKa, TPOBOAUBILIETO HHCTPYKTAXK, TOAMKCH)
[Ipocmyman
(®UO, moanuck CTyIeHTa)
2. UHCTPYKTAXK MO TeXHHKE 0€30MaCHOCTH
[Iposen
(momxuOCTH, DO coTpyaHMKA, TPOBOIUBIIETO HHCTPYKTAXK, TOAMNCH)
[Ipocmyman
(®UO, moanuck CTyIeHTa)
3. HHcTpyKTaX N0 MOKAPHOH 0€30MaCHOCTH
IIposen
(momxHoCTh, MO coTpyaHMKa, TPOBOAMUBLIETO HHCTPYKTAXK, TOAMKCH)
[Ipocmyman
(®UO, moanuck CTyIeHTa)
4. UHCTPYKTa:K N0 NPABHJIAM BHYTPEHHEr0 TPyA0BOI0 PacnopsiiKa
Py p yIp Py p p
IIposen
(mommxHOCTh, DO coTpyaHMKa, TPOBOAUBIIETO HHCTPYKTAXK, MOMKCH)
IIpocnyman

(®UO, noanuck cTyACHTA)



