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1. Hean npakTuKH

[lenbr0 MPOM3BOJACTBEHHOW JJICKTUBHOM NPAKTUKU TEXHUYECKUHA aAHAIUTUK
JAHHBIX SIBJISIETCS: 3aKpeIUICHUE W YIUIYOJICHHE TEOPETUYECKON IMOATOTOBKHU
oOy4aromierocsi, MpUOOPETEHHEe WM TMPAKTUYECKHX HABBHIKOB B o00OylacTh 00pabOTKH
aHajau3a JaHHBIX JUIsI ONTUMHU3ALUU OU3HEC-NPOLIECCOB MM TEXHUUYECKUX CUCTEM, a
TaK)K€ OIbBITA CAMOCTOSATEIHLHON MPOPECCUOHAIBHON NEITEILHOCTH TIPU PEIICHUN
MPAKTUYECKUX 3aJa4 B OpraHu3alusX H  CTPYKTypax, Ha MPEIIpUATHIX
MPOU3BOICTBEHHOM U HETIPOU3BOACTBEHHOM cep.

[IpakTyeckass MOArOTOBKA OCYLIECTBISIETCS C HCIIOJIB30BAaHUEM PECYPCHOU M
npoekTHOM 0a3bl nHAycTpuanbHbIX napTHepoB (UII) CeBl'Y, ¢ KOTOpBIMU 3aKITIOUYEHBI
COTJIALIEHUSI O  COTPYJHHUYECTBE WM  MOpakTuyecko  moarortoBke: OO0
«UTTIJIOBAJIKOM PYC» (sxopubiii maptaep), OO0 «UTTJIOBAJIKOM JIABC»,
00O «Aunepmxu», OO0 «UUT TAPAXK», OO0 «BUJIJIMCy», OO0 «UT Ilapk PYCy,
00O «AiTullenar», OO0 «Comnapnad», OO0 «CesCtap» u 1ip.

2. 3anaum NpakTHKH

3a,Z[aI-IaMI/I AJICKTUBHOM HpOHBBOI[CTBGHHOﬁ IIPAKTHUKH TexHuueckuii aHaJIMTHK
JaHHBIX SBJISACTCA HpHO6peTeHI/I€ N COBCPIICHCTBOBAHHC IIPAKTUYCCKUX HABBIKOB H

KOMHCTGHHI/Iﬁ B 00JIaCTH TEXHUYECKOTO aHAJIN3a JAHHBIX .
— C60p H MOATOTOBKA AAHHBIX M3 PA3JIMYHBIX MCTOYHHUKOB, UX OYHUCTKA OT

OIMOOK, YCTpaHEHHUE NyOJIUKATOB U 3aM0JHEHUE MPOIYCKOB;

— QAHAJIW3 JAHHBIX C HCIOJb30BAHWEM CTAaTUCTUYECKHX METONOB U
UHCTPYMEHTOB  JUJIsi  BBISABICHUS  TPEHJOB, 3aKOHOMEpPHOCTEH U
B3aHIMOCBSI3€il B IaHHBIX;

— BU3yaJIM3allus JAHHBIX IyTEM MOCTPOSTHUS TPaPUKOB, AMArpaMM U OTUYETOB
JUISl HATJISIAHOTO TPEICTABJIEHUS PE3YIbTAaTOB AHAIN3a 3aNHTEPECOBAHHBIM
CTOpOHAM;

— OOBSICHEHUE TOJYYEHHBIX JAHHBIX, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX
CBA3EH U (POPMUPOBAHUE PEKOMEHAALIMH JIJIs1 YITyUILIEHUS [TPOLIECCOB.

3. MecTo NpaKTHKHU B CTPYKTYype 00pa30BaTeibHOMH MPOrpaMmMbl

[IponsBoacTBeHHAs pakTUKa TEXHUYECKUN aHAIMTUK JAHHBIX OTHOCUTCS YacTH,
dbopmupyemMoil yyacTHUKaMU 0Opa3oBaTeIbHBIX OTHOIIEHUM Osioka 2 «llpakTuka» u
spisieTcs dneMeHToM Osoka b2.B.JIB.01  «DnekTuBHBIC MPAKTUKHU (MOIYJIN ).

[IpakTuka Oa3upyeTcss Ha Y4EOHBIX IUCHMIUIMHAX M MOAYJsX: «JluckpeTrHas
MaTeMaTuka», «luckpeTHas MaTeMaTrkay, « Teopust BeposiTHOCTE», « MaTeMaTrudeckas
CTATUCTUKA», «AJTOPUTMU3AIIUS W MPOrpaMMUpPOBaHHE», «MeToabl UCKYCCTBEHHOTO
WHTEJIJIEKTa» a TaKKe DJICKTUBHBIX JUCIUILUIVH.

N3ydenue 3TUX AMCIUIUIMH TO3BOJISIET CTYJACHTaM, B Pe3yJbTaTe yCHEHUTHOTO
YCBOGHHS TEOPETHUECKUX KYpPCOB



— BbIOMpAaTh W HCHOJB30BATH COOTBETCTBYIOIIME PECYPCHI, COBPEMEHHbBIE
METOJMKU U 000pyIOBaHUE TS pa3paOOTKH MPUKIAJHBIX TPOrPAMMHBIX TPUIIOKEHUH;

— HCIIOJIB30BAaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU U MPOTPaMMHOE
o0ecrnieyeHre Ipy peleHU  3a1a4d Tpo(hecCUuOHATIbHON JESTENbHOCTH;

4. Tun mpakTHUKH, cocod U popMa ee MPOBeACHUS

Bun mpakTuky: TPOW3BOJACTBEHHAS MPAKTHKA. THWIT MPAKTHKU - DJICKTUBHAS
MIpaKTHKA.

Cmoco6 mpoBeneHHUs TPAKTUKHW: CTAallMOHApHAs WX BBIE3AHAS B JIHOOBIX
OpraHu3alusIX IO JOTOBOPAM O MPAKTUYECKON MOATOTOBKE OOYYAIOMIMXCS C ATHMHU
OpraHu3alusIMH, WK CTAllMOHAPHAS B CTPYKTYpHBIX noapaszaenenusx Cesl'Y.

Pacnipenenenue cTyIeHTOB IO 0ObEKTaM MPAKTUKU U Ha3HAYEHUE PYKOBOAUTENEH
MPAKTUKH OT YHUBEPCUTETA W OT NPOGUIBLHON OpTaHW3allid TPOU3BOJMUTCS B
COOTBETCTBHH C IMPUKA30M TI0 Y HUBEPCHUTETY.

DOneKkTUBHAs MPOW3BOJICTBEHHAS MPAKTHUKA MPEACTABISIET COOOW BHUJl y4eOHBIX
3aHATHH, OPHUEHTUPOBAHHBIX Ha MPOGECCHOHATBHO-TIPAKTUYECKYIO IOATOTOBKY
00y4Jaronmxcsi, myTeM:

— HEMOCPEJCTBEHHOTO YYacTUsi CTYJ€HTa B JEATEIbHOCTH MOApa3aelieHun
O03HAKOMUTEIBHON OpraHU3alny;

— HETOCPEJCTBEHHOTO YYacTHS CTyACHTa B JCATCIBHOCTH VUPCSKICHUH U
OpraHu3aluii pa3IuIHbIX GOpM COOCTBEHHOCTH;

— TyTEM BBIMOJHEHUS WHANBUIYATBHBIX 3aJaHWM, HAMPaBICHHBIX HA PEIICHUEC
KOHKPETHBIX 3a/1a4.

PaznenoM mpakTUKM MOKET SBJIATHCS HAyYHO-UCCIENOBaTEIbCKast padoTa
00yyJaroIierocs, BKIOYaOIIas:

— ocyulecTBiieHne cOopa, 00pabOTKU U aHAJIU3a UH(POPMALIMH 0 TeMe (3aJIaHUIO0);

— ydYacTHe B MPOBEJCHUHU HAYUHBIX UCCIEIOBAHUI WIIA BBITTOJIHEHUH Pa3padOTOK;

— BBICTYINUICHHC C JOKJIAAOM Ha KOH(bepeHI_II/II/I.

5. Ilnanupyemble pe3yJbTarbl O0y4YeHHs] NPH MNPOXOKICHUM NPAKTHKH,
COOTHECEHHbIC ¢ IUIAHUPYEMbBIMH pe3yJbTaTaMH OCBOCHHUS 00pa30BaTeILHOM
NpOrpaMMbl

B pesynbrare NpOXOXKIEHUS MPAKTHUKKA OOyYaroluics JOJDKEH 00JaaaTh
cnenyromumu kommnerenimamu: YK-1; YK-2; YK-3; YK-6; MF-1; BD-1; BD-2; BD-3,;
BD-4; DL-1; PL-1; PL-2; LC-2.

[Inanupyembie  pe3ynbTarhl  (HOPMHUPOBAHMS KOMIETEHIIMH B  pe3yJbTaTe
MMPOXOXKACHUS SJICKTUBHOW IPOWU3BOJCTBEHHON NPAKTUKU NPUBEACHBI B CIEAYIOLIEH
Tabnuie:



Kareropus xomrnerenuuu

Kox n HaumenoBaume

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIIETEHIHH JOCTHKEHUS] KOMIIETCHLIUU
1 2 3
YHuBepcanbHbIe YK-1 Cnocoben VYK-1.1. 3naet npunIunsl coopa, orbopa u
OCYILECTBIISITh TIOUCK, | 0000IIeHus HH()OPMAIH, METOAUKH
KPUTUYECKHI aHAJIU3 U | CHCTEMHOT'O TIOAX0/1A JIJIsl PeILICHHSI
CUHTE3 HHpOpMaLUY, | IpOo(ecCHOHANbHbIX 3a1aY.
npuMeHsATh cucteMublil | YK-1.2. YMmeeT anHanu3upoBaTh U
MOJXO/ Ul PEUICHUsT | CHCTEMaTU3UpPOBATh PA3HOPOIHBIC JaHHBIE,
MIOCTaBJICHHBIX 3a/1a4 OLIEHUBATh F(P(PEKTUBHOCTH MPOLIEAYP
aHanu3a npoOseM U NPUHATUS PELICHUH B
poQeCcCUOHATBHOMN e TEIbHOCTH.
VK-1.3. Bnazeer HaBbIKaMH Hay4YHOTO
MOMCKA U MPAKTHYECKON PabOTHI C
MH(POPMALMOHHBIMU UCTOYHUKAMU;
METO/IaMU MPUHATHS PELLICHUM.
YHuBepcalbHbIC YK-2 Cniocoben YK-2.1. 3naeT HeOOXOAUMBIE TS
OTIpEeNeNATh KPYT 3a/1a4 | OCYIIECTBICHHS MPO(HECCHOHAIBHON
B PaMKax JeSITeIbHOCTH [TPABOBbIE HOPMBI U
IIOCTaBJIEHHOW LIEJIU U | METO/10JIOTUYECKHUE OCHOBBI IPUHSATHS
BBIOMPATH YIPaBJICHYECKOTO PEIICHUSI.
ONTUMAaJIbHBIE VYK-2.2. YMmeer aHaIU3UpOBaTh
CHOCOOBI UX PELIeHUs, | albTepHATUBHbBIC BAPUAHTHI PELICHUHN 1S
UCXO0A U3 JOCTH)KEHUS] HAMEUEHHBIX Pe3yJIbTaTOB;
NEHCTBYIOMINX pa3pabarbIBaTh IUIaH, ONPEACIISATH LIEICBhIC
IIPAaBOBBIX HOPM, 9TaIbl 1 OCHOBHBIE HANIPABJICHUS Pa0OT.
umeromuxcs pecypcos | YK-2.3. Biageer metonukaMu pazpaboTKu
U OrpaHUYeHUH LIeJIU 1 33]a4 IPOEKTa; MEeTOAaM1 OLIEHKU
MPOAOIDKUTEITFHOCTH U CTOMMOCTH TTPOEKTA,
a TaKKe MOTPEeOHOCTH B pecypcax.
YHuBepcanbHbIe VYK-3 Cnocoben VYK-3.1. 3HaeT THNOJIOTHIO U (HaKTOPHI
OCYILECTBIISATh (opMHpOBaHUS KOMaH]I, CIOCOOBI
COLIMATIBHOE COIMAIEHOTO B3aMMOJICHCTBHSI.

B3aUMOJICUCTBUE U
peanu30BbIBATH CBOIO
pOJIb B KOMaHE

VYK-3.2. YmMeer aeiicTBOBaTh B AyXxe
COTPYJIHUYECTBA; IPUHUMATD PELLIECHUS C
COOJIIOJICHHEM ATUYECKUX MPUHIMIIOB X
peau3aiyy; NposBISITh yBAXKEHUE K
MHCHHIO U KYJIbTYPE IPYTUX; ONPEACTATh
1enu ¥ paboTaTh B HallPaBICHUU
JUYHOCTHOT0, 00pa30BaTeIbHOIO U
po¢eCCHOHATIBHOTO POCTA.

VYK-3.3. Bnaneer HaBbIKaMH paclpeesIeHNs
poJiel B yCIOBHSIX KOMaHAHOIO
B3aUMOJEHCTBUS; METOJaMH OLIEHKH CBOUX
JEUCTBHMN, IIJITAHUPOBAHUS U YIIPABICHUS
BpeMEHEM

YHuBepcanbHbIe

YK-6 Cniocobern

VYK-6.1. 3HaeT OCHOBHBIE IPUHLIUIIBI




Kareropus xomrnerenuuu

Kox n HaumenoBaume

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIIETEHIHH JOCTHKEHUS] KOMIIETCHLIUU
1 2 3
YOPAaBISATH CBOUM CaMOBOCITUTaHUS U CaMOOOpPa30BaHuUs,
BpEMEHEM, UCXO0/4 U3 TPeOOBaHM PBIHKA TPY/a.
BBICTPAaUBaTh U VK-6.2. YMeeT 1eMOHCTpUPOBATH YMEHUE
pealin30BbIBATh CaMOKOHTPOJIS ¥ pedIeKCUH, TO3BOJISIOIIIE
TPACKTOPHIO CaMOCTOSITENIbHO KOPPEKTUPOBATH O0yUeHUE
CaMOpa3BHUTHUS HA 10 BEIOPAHHOM TPAaEKTOPHUH.
OCHOBE IIPUHIIUIIOB VK-6.3. Bnaneet cnocobamu ynpaBieHHUs
o0Opa3oBaHus B CBOEH MM03HABATEIbHON JESITENbHOCTHIO U
TE€4YEeHHE BCEH )KU3HU yIOBJIETBOPEHUS 00pa30BaTEIbHBIX
HMHTEPECOB U MOTPEOHOCTEN.
[IpodeccuonanpHbIC DL-1: Cnocoben DL-1.1 O0bscHSIET U TPUMEHSIET
(MHCTpYMEHTaIbHbIC) MPUMEHSTD U (W) MaTeMaTUYeCKUe OCHOBbI HEHPOHHBIX

pa3zpabaThIBaTh
APXUTEKTYPHI
riTyOOKMX HEMPOHHBIX
ceren

CeTeH, BKIII0Yasl pacyeT rpaJueHTOB,
METOJIbI ONITHMH3AIIH U AJITOPUTM
00paTHOTO PaCIPOCTPAHCHUS OIIUOKH JIJISt
3¢ dexTUBHOrO 00yUeHU MOJIETICH.
YpoBeHb 0CBOCHHMSI MHAMKATOPA
KOMIIeTeHI[UH — cpeaHuii: 3amaer
CKOPOCTh 00yUY€HHUS B 3aBUCUMOCTH OT
3a/ayu U Habopa NaHHbIX. BeiOupaer
(YHKIMIO TOTEPh B 3aBUCUMOCTH OT 33/1a4u
u HaOopa naHHbIX. [Ipumensier
pETyJIspU3aLHnIo U IPOPEKUBAHUE.
Bri6upaer pa3mep nakera i
CTOXaCTHYECKOT0 I'PaJUEHTHOIO CITYCKa;
MMOHUMAET MTPUHITUI TPATHUEHTHOTO CITyCKa.

DL-1.2 Peanusyet HeriyOOKHe HEHPOHHbIE
cetu (nepuentpoHsl, MLP), BeiOupaer
KOJIMYECTBO U Pa3Mep CIOEB, TTOAXOISIINE
(GyHKIIMY aKTUBAUHU U (PyHKLINU OTEPh
JUISL pelIeHus 3a7a4 KIacCupUKau u
perpeccuu. Y poBeHb OCBOCHHUS
HHIUKATOPA KOMIIETEHIHMH — CPeTHMIi:
Pa3pabatbiBaeT u/miy npuMeHsieT
camoopranusyrouecs kaptel KoxoHeHa.
PazpabatsiBaer RBF-cetu (cetn
perynsipusanuu, 00o0meHasie RBF-cetn).

DL-1.3 IIpumeHsieT coBpeMeHHbIE
ApXUTEKTYPHI INTyOOKHX CeTel JUIsl peleH s
pa3IMYHbBIX 33724, TOHUMasl UX
BHYTPEHHIOIO CTPYKTYPY U OCOOCHHOCTH
o0yuyeHHs. Y POBEHb OCBOEHUS




Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

HHIHKATOPA KOMIIETEHIHH — CPeTHMIi:
[TpuMeHsIeT MPUHIIUIT TOCTPOCHUS
BbIUMCIUTENBHOTO O510Ka Google Inception;
IPUMEHSIET TPUHIUI PAabOThI OCTATOYHOTO
6s0ka B ResNet; pa3pabaTbiBaeT pemeHus ¢
npuMeHeHneM 0a30BbIx (backbone) cereii;
3HACT OTIIMYHSA ¥ CIOCOOCH IIPUMECHSITh
HEWPOHHBIC CETU JIJISl OTCIIC)KUBAHUS
06bexToB (cemeiictBo R-CNN, YOLO).

DL-1.4 Pa3pabarbiBaeT 1 ONTUMHU3UPYET
CHEIHATM3UPOBAHHbBIC APXUTEKTYPHI JUIS
paboThl ¢ U300pPAKEHUSAMU, YUUTHIBAS UX
YHUKAQJIBHBIE CBOMCTBA.

YpoBeHb 0CBOEHUSI HHIUKATOPA
KOMIeTeHI[ UM — cpeanuii: [Ipumenser
NPUHIUI PabOThI 0OPATHOTO
pacripoCTpaHeHUs OMTUOKHU Ha CIIOSIX
CBEPTKH M CJIOSX ITyJIMHTA; pa3pabaThIBacT
COOCTBEHHBIEC APXUTEKTYPbl CBEPTOUHBIX
HEHPOHHBIX ceTel; pa3padaThIBaeT pelIeHus
Ha OCHOBE CJIOKHBIX KOH(PUTYpaIHid
CBEPTOYHBIX HEUPOHHBIX CETEH
(EfficientNet, RetinaNet); morumaer
HOPUHIUI paboThI 6JI0OKA €TMHUYHON
3aJIepKKU B PEKKYPEHTHBIX HEHPOHHBIX
CeTsIX.

DL-1.6 Pa3zpaGaTbIBaeT, afanTupyer u
BHEJIPSICT T'€HEPATHBHBIC HEHPOHHBIE CETU
JUISL peIeHUs TPAaKTUYECKUX 3a/1ad,
BKJIIOUas CO3/IaHNE HOBBIX apPXUTEKTYD,
ONITUMU3AIMIO 00YUYEHUS U IPOMBIIIJICHHOE
pa3BepPTHIBAHUE MOJAEIIEH

YpoBeHb 0CBOCHUSI HHAMKATOPA
KOMIeTEeHI[UH — cpeaHuii: Moaudunupyer
apXUTEKTYPHI M0J1 crienupuIecKue
TpeOoBaHUs; pa3padaThiBaeT KOMIUIEKCHbBIE
ManIuIaifHbl 00yUYeHUs; TPUMEHSIET
MIPOJBUHYTHIE TEXHUKU - IEPEHOC
00y4yeHHMsI, TeHEepaIus 10 HECKOJIBKUM
puMepam.

DL-1.7 Pa3pabatbIBaeT, ONTUMHU3UPYET U




Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

pUMeHseT aBTOAHKOepHI (AE) n
BapualnoHHbIe aBTo3HKOAEpHI (VAE) mist
pelIeHUs 3a/1a4 CHIDKEHUS Pa3MEPHOCTH,
reHepalyuy JaHHbIX U O0HapyKEeHUS
aHOMaJINii, BKJIIOYast CO3/JaHIe apXUTEKTYD,
o0yuyeHne MoJienieil U X BHEIPEHHE B
MPOYKTUBHYIO CPENY.

YpoBeHb 0CBOEHHSI MHAMKATOPA
KOMIIeTeHIIUU — cpeaHuii: [Ipumensier
pa3IUYHbIC aBTOKOAMPOBIIUKY JIIS
pelICHUs 3a/1a4; HACTPANBACT CIOXKHBIC
apxuTeKkTypsl (rirydbokue AE, ycioBHbIe
VAE); ontumusupyer GyHKIUU TOTEPb,
takue kak komounamus CKO + KL-
nuBepreHiys. PaboTaer ¢ pasHbIMU THIIAMH
JaHHBIX (M300paXKeHUs], BpEMEHHBIE PSIIbI,

rpadmi).

DL-1.8 Pa3pabarsiBaet, 00y4aet u
BHe/IpsieT rpadoBble HEHPOHHBIE CETU
(GNN) s perieHus 3aa4 aHaIu3a
rpadOBBIX JaHHBIX, BKJIIOYAs CO3J[aHNE
apXUTEKTYyp, 00pabOTKy rpadoB pa3nUyHBIX
THUIIOB U IIPOMBILUIEHHOE pa3BepPThHIBAaHHE
Mozenen

YpoBeHb 0CBOEHUSI HHIAUKATOPA
KOMIIETEHIMH — 0a30BbIii: YMeeT
NPUMEHSTh CTaHJapTHBIE TpadoBbIe
apxutektypsl (GCN, GAT, GraphSAGE)
yepe3 6udnuorexu (PyG, DGL). Ctpout
MIPOCThIE MaNIUIaifHbI 00pabOTKHU rpaoBbIX
JAHHBIX. YMeeT pelaTh CTaHlapTHbIE
3a1aun (kiaccudukanus ysios,
npejacKa3aHue cBsizeil). Buzyanusupyer
rpadOBbIE MPEICTABICHUS U BIOXKCHHUS.

DL-1.9 Pa3pabatsiBaet, ajantupyeT u
BHEJpsIET TpaHC(HOpMEpHBbIE apXUTEKTYPbI
JUTSL peIieHus 3a1a4 00paboTKu
MIOCJIEI0BATEIBHOCTEN, BKIIIOYAs CO3/IaHUE
HOBBIX MOJIeJIeH, ONTUMHU3ALUIO O0yUYSHUS U
MIPOMBIIIIJIEHHOE Pa3BEPTHIBAaHUE. Y POBEHD
OCBOEHMS MHAUKATOPA KOMIIETeHIINH —
0a3oBblii: [lonumMaeT npuHIUIB pabOTHI
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Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

tpancopmepos (self-attention, positional
encoding). YMeeT NpUMEHSTh TOTOBbIE
monenu (BERT, GPT, ViT) uepe3 Hugging
Face/PyTorch. HactpauBaet 6a3oBbie
napameTpbl 00y4eHHs (CKOPOCTh 00yUYeHUS,
pasmep Iakera)

DL-1.10 IIpoekTupyer, pazpabarbiBacT u
BHEJ/IPSICT MYJIbTHMO/IaJIbHBIC MOJICIIH
riry0okoro o0yueHust, 3PPEeKTHBHO
KOMOWHHPYS pa3InYHbIC THITHI JAHHBIX.
YpoBeHb 0CBOEHHSI MHAMKATOPA
KOMIIeTeHIIMH — 0a30BLIii: [lonnmaer
IPHUHIIAIIE MYJTbTHMOAAIEHOTO O0YUYCHUS
(early/late fusion, cross-modal attention).
PaGoTaer ¢ roTOBBIMU MYJIBTUMOIATbHBIMU
mozessimu (CLIP, Flamingo, BEiT-3).
YMeeT MoAroTaBIMBaTh U COTJIACOBBIBATH
Pa3HOPOIHBIC TAHHEIC
(TeKCT+HU300paKeHNS)

DL-1.11 [Ipumensiet, anantupyer u
pa3pabaThIBaCT METOJIBI CHKATHSI HEMPOHHBIX
ceTei JUIsi ONTUMH3AIUN
MPOU3BOAUTENBHOCTA MOJEIIEH, BKITFOYAst
KBaHTOBaHWE, TPYHUHT, TUCTULISIUIO U
JpyTue TEXHUKHU, C YUeTOM TpeOOBaHUN K
KAueCTBY U BBIYMCIUTEIbHON

3¢ (HEeKTUBHOCTH.

YpoBeHb 0CBOEHUSI MHIMKATOPA
KOMIIeTeHIIMU — 0a30BbIii: [Tonnumaer
OCHOBHBIE METO/bI CKATHUsI: KBAaHTOBAaHHUE,
NPYHUHT, AUCTUILISALHAS.

YMeeT NIpUMEHSATh TOTOBBIC PEIICHHS
(TensorRT, PyTorch Quantization).
[IpoBoauT 6a30ByI0 OLIEHKY KayecTBa Mociie
ckarus (accuracy, latency). Ymeer
KBaHTOBAaTh MOJAENH 10 8-Dit.

DL-1.12 IIpumensieT, agantupyer u
pa3pabarbIBaeT METOBI 1000YUECHUS
HEHPOHHBIX ceTel it 3 PekTUBHOM
aJlanTaliuy MOJIENIeH K HOBBIM 3aj1a4aM 1
JIOMeHaM. Y pOBeHb OCBOECHHS
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Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

HHIHKATOPA KOMIIETEHIHH — CPeTHMI:
Bnageet npoaBUHYTHIMU TEXHUKAMH (CIIOU
amanrtepa, LoORA, HacTpoiika npedukca).
KomOuHupyeT pa3in4dHble CTpaTeruu
amanTanuu. PaboraeT ¢ MabiMu
naracetamu (00y4eHHUE 10 HECKOIBKIM
IpUMepam)

IIpodeccnonanbHble
(MHCTpYMEHTaJIbHBIE)

PL-1 Crnocoben
MIPUMEHSTD SI3BIK
IPOrPaMMHUPOBAHHUS
Python st perenus
3amay B obiactu U1

PL-1.1 Pa3pabaThIBaeT 1 OTIaKHUBACT
IIpUKJIaJHbIE penieHus ¢ dyeMenTamu MU ¢
HCIIOIb30BAHUEM SI3bIKA
nporpammupoBanus Python, tectupyer,
UCIIBITHIBAET U OLIEHUBAET Ka4eCTBO TaKUX
pelLIeHui

YpoBeHb 0CBOEHUSI MHAMKATOPA
KOMIIeTeHIIMU — cpeaHuii: Brnageer
OCHOBHBIMH OUOJIMOTEKAMH ISt
BBITMIOJTHEHHsI OOJIBITMHCTBA PYTUHHBIX
3a/1a4 B KPYITHBIX MMPOEKTaX: BBO-BBIBO/I,
cepBepHoe nporpammupoBanue (FastAPI,
Flask, Django REST Framework),
IPUMEHEHHE MHOTOIIOTOYHOCTH (MOIYTIh
threading). CaMOCTOSITENFHO yYacTBYET B
pa3paboTKe CEPBEPHBIX MPHIIOKEHUN U X
HOJJIEPKKE

PL-1.2 OcymiectBisieT BEIOOD
WHCTPYMEHTOB pa3paboTku Ha Python,
IPUEMJIEMBIX JUIsS CO3/1aHUS IPUKIIATHON
cUcTeMbl 00pa0OTKH Hay4YHBIX JAHHBIX,
MaIIMHHOTO O0YUYEHHSI U BU3yaJTH3aIHH C
3aJJaHHBIMH TPEOOBAHUSIMHU

YpoBeHb 0CBOCHUSI HHAMKATOPA
KOMIIETEHIMH — CPeIHMH:
OnTuMu3HpyeT KOJ| C UCTIONH30BaHUEM
OMOIMOTEK JUIsl HAYYHBIX BBIUMCICHUN
3HaeT ¥ npUMeHseT OUOINOTEKH
MAaIIMHHOTO 00Y4YeHHUs, B TOM YHCIIe
riybokoro obyuenust (scikit-learn,
PyTorch,TensorFlow)

PL-1.3 Pa3pabaTsiBaeT u MOJACPKUBACT
CUCTEMBI 00pabOTKH OONBIINX JAaHHBIX
Pa3IUYHON CTEIICHU CIIO)KHOCTH. Y POBEHD
OCBOEHHS MHIUKATOPA KOMIIETEHIINH —
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Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

cpeanuii: CnocoOeH NPUMEHSITh OCHOBHBIC
¢bynkuuu pperimBopka PySpark, mosxer
CaMOCTOSITEIILHO IMOCTPOUTH MPOIIECC
00pabOTKH OOJIBIITUX JTAHHBIX C
ucrnosib3oBanueM Airflow.

[IpodeccronanbHbIe
(MHCTpYMEHTAJILHBIE)

PL-2 Cnocoben
npumMeHsTh JVM-
COBMECTHUMBIE SI3BIKU
MpOorpaMMHUpPOBaHUS

JUTSL pEIICHUS 33124 B
obmactu U

PL-2.1 Pa3pabatbiBaeT 1 OTJIQ)KUBACT
IPUKIIATHBIE PELIEHUS Pa3HOTO YPOBHS
CJIOKHOCTH M JUISl IIUPOKOTO Kpyra
KOHEUHBIX I10JIb30BaTENIEH C
ucnonbzoBanueMm JVM-coBMeCTUMBIX
SI3BIKOB NPOTPAMMUPOBAHMUS, TECTUPYET,
UCHBITHIBACT U OLICHUBAET KAYECTBO TAKUX
peleHnil. Y poBeHb 0CBOCHHUS
HHAUKATOPA KOMIIETEHUMU — CPETHMIA:
[Tonnmaer monens namsTu Java u
CHOCOOEH MOAIEPKUBATH MTPUIIOKEHUS C
BBICOKHMM MapalIeIM3MOM U KOHKYpPEHITHEH.
[TornMaeT anropuT™Mbl COOpKH Mycopa H
CIOCOOEH ONTHUMM3UPOBATH COOPKY Mycopa.

PL-2.2 Pa3pabaThIBaeT M MOIIEPKUBACT
cUCTEMbI 00pabOTKH OOIBIINX JAHHBIX
Pa3IMYHOM CTETEHU CI0KHOCTH. Y POBEHb
OCBOEHHS MHAUKATOPA KOMIIETeHIINH —
cpeanmii: DPHEeKTUBHO MPUMEHSET
(bperMBOpKH 7151 TAKETHON 00pabOTKH
nanHbix (Spark, Mapreduce) u anantupyer
QITOPUTMBI JUISI BBIYMCIICHUN Ha MaJIbIX
o0BbeMax JaHHBIX MO OOJBIIHE TaHHBIE.
Bnaneer nncTpyMeHTaMu OpraHU3aluu
notokoBbIx Bhruncienuit (Katka, Flink) u
WHTETPALMU C aHATUTUYECKUMHU b/]
(ClickHouse, Greenplum).

PL-2.0.1 CrnocoOeH pa3pabaTbiBaTh U
a/lanTUPOBATh MPUKIIAJHOE IPOrPaMMHOE
obecrieueHre. YPOBEeHb 0CBOCHUS
HHIUKATOPA KOMIIETEHIMH — CPeTHMIi:
3HAET TUTOBBIE HH()OPMAITOHHBIE
TEXHOJIOTUH U CPEACTBA UX Pealn3alllu.
YMeer ocymecTBIATh aHATIHU3 U
00OCHOBAHHBIH BEIOOP aJITOPUTMOB, a TAKIKE
UX MOJIU(UKAITUIO TIPH PETICHUH

NPUKIIAAHBIX 3ala4; OPraHU30BbIBATL U
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Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

OCYIIECTBIISITh MPOLIECCHl PEeATN3alUU H
TECTHUPOBAHUS TIPOTPAMMHBIX CPE/CTB.
Brageer HaBbIKaMu IPOTpaMMHUPOBAHUS
THUIIOBBIX 33/1a4 IMOMCKA, XpPaHCHUS,
00paboTKH M BbIIaUX HH(DOPMAITUH.

[IpodeccnonanbHbIe
(MHCTpYMEHTAJILHBIEC)

MF-1 Cnocoben
IPUMEHSATh
COBPEMEHHYIO
TEOPETUYECKYIO
MaTeMaTuKy s
pa3pabOTKN HOBBIX
QITOPUTMOB U
(bopMyIIMpOBaHUS
NEPCIEKTHUBHBIX 3a7a4
15158

MF-1.2 [Ipumensier amnmapaT TEOpUn
BEPOSTHOCTEN, MATCTATUCTUKYU U TEOPUU
uHpopManuu st GOPMYIUPOBAHUS U
aHaJM3a 3a/1a4 UCKYCCTBEHHOTO
UHTEJUIEKTa. Y POBEHb OCBOCHMS
HHIUKATOPA KOMIIETEHIIHH — CPeIHMIi:
[IpuMeHsieT METOBI TEOPUHU BEPOSATHOCTEH,
CTaTUCTHKH U TEOPUU MH(DOPMAITUH JIS
peleHw s 3a/1a4 aHAJTN3a TaHHBIX, OLICHKU
napamMeTpoB MOJIeJIeH U aHAJIN3a

CTAaTHCTHYECKHUX 3aBHCHUMOCTEN B 3aJadax
nn.

MF-1.3 [IpuMeHsieT anmapar Teopuu
BEPOSATHOCTEH IS UCCIIEIOBAaHUS METO/IOB
¥ MOJIEJIei MAIIMHHOTO O0YYEHHSI.
YpoBeHb 0CBOEHUSI HHIUKATOPA
KOMIeTeHI[ UM — cpeanuii: [Ipumenser
TEOPETUYECKHE OCHOBBI TpapUUECKUX
BEPOSTHOCTHBIX MOJIEJICH M 3HAET MX
OCHOBHBIE BH/JIBI, JOPMATTU3YET CBSI3b
MEXY BEPOSTHOCTHBIMH MOJICIISIMU U
TeHEepPAaTUBHBIMU MOJIENIIMU MAILTMHHOTO
oOydeHus1, 00y4yaeT U MPUMEHSIET
MHOTOMEpHBIE TpadOBBIE BEPOITHOCTHBIC
MOJIENIM Ha MIPAKTHUKE.

[IpumeHseT TopeTuyecKre OCHOBBI
MapKOBCKHX MPOIECCOB MPUHATHS
peIIeHHii, MaTeMaTHIECKH (OPMATH3yET
CBSI3b QJITOPUTMOB OOYUEHUS C
HOJKPETJICHHEM U MapKOBCKUX MPOLIECCOB
MIPUHATHS PELICHUM.

[Ipodeccuonanpubie
(MHCTpYMEHTAJIbHBIE)

BD-1 Cnocoben
OCYILECTBIISATH MOUCK,
cOop, OYHCTKY U
MPEBAPUTEIIbHBIN
aHaJIu3 JaHHBIX

BD-1.2 OO00CHOBBIBAET CIOCOOKI 1
BapUaHTHI IPUMEHEHUS METOJIOB
MIPEeIBAPUTELHOTO aHAIN3a JaHHBIX B
3amadgax MM, BkIrodgass ©X MaTeMaTHIECKOS
(anroput™MHYecKo€) IpeoOpa3oBaHNE U
aIanTaluio K crenuduke 3a1a4i. Y poBeHb
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Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

2

3

OCBOCHUS MHIAMKATOPA KOMIIETEHIIUHN —
cpeanuii: [IpoBOaUT OOHOMEPHBIN U
MHOTOMEPHBIN aHAJIN3 IPU3HAKOB, B TOM
YHUCJIE C UCIIOIb30BAHUEM CPECTB
BU3yaJIU3alUU.

BD-1.3 [Ipumensier MeTo1bl aHaIM3a
JAHHBIX JUIS IPOBEPKH pa3BEIOYHBIX
TUIIOTE3 U NOATOTOBKU JAHHBIX K
IIPUMEHEHHIO COBPEMEHHBIX MeTO10B M.
YpoBeHb 0CBOCHUSI HHIAMKATOPA
KOMIIETCHIUH — NIPOABHHYTHIN:
[IpumeHsieT KOMIIJIEKCHBIA TOAXO0X K
OUYHUCTKE AaHHBIX. [IprMeHsieT MeTo bl
reHEepalui CUHTETUYECKUX JTAHHBIX.

BD-1.0.1 CriocoGeH BBITIOIHATH
TEXHOJIOTHYECKHE OIepaluu mno coopy,
CUCTEMAaTH3alluM U aHAJIU3Y 3allpOCOB.
YpoBeHb 0CBOCHHMSI MHAMKATOPA
KOMIIeTEHIIMU — CpeHuid: 3HaeT
APXUTEKTYpPY, YCTPOUCTBO U
(YHKIIMOHMPOBAHUE COBPEMEHHBIX
reonH()OPMAIIMOHHBIX CUCTEM; CUCTEMBbI
cOopa u MpeJICTaBICHHS
reoNpOCTPAHCTBEHHBIX JAHHBIX U METO/IbI
reoNpOCTPAHCTBEHHOI'O aHAJIN3A.

VYMmeer paboTaTh ¢ pa3HOYPOBHEBBIMU
reoMH(pOPMALMOHHBIMU CHCTEMaMHU
Brnageer HaBbikamu 06paloTKH,
CUCTEMAaTH3allM U aHaJIN3a TEKCTOBOM U
rpaduueckoil nHpopmanuy,
COJIEPIKaBIIEHCS B MOCTYNAOIINX
MH(}OPMALIMOHHBIX 3apPOCaX C
HCIIOJIb30BAHUEM COBPEMEHHBIX
IPOrPaMMHBIX CPEICTB

ITpodeccronanbHbIe
(MHCTpYMEHTaIbHbIE)

BD-2 Cnocoben
OTIpEeNIeNSITh
TpeboBaHuUs K Habopam
JAHHBIX ISl PEILICHUS
3aj1a4 MalIMHHOTO
00y4eHus, IPOBOIUTH
pa3sMeTKy M aHaJIN3
HaOOpOB JTaHHBIX,

BD-2.1 Onpenenser TpeboBaHus K HAbOpaM
Y Ka4eCTBY JaHHBIX JIJISl pEIICHUS 3a/1a9
MalIMHHOTO 00y4eHus

YpoBeHb 0CBOCHUSI HHAMKATOPA
KOMIeTeHI UM — cpeaHuii: CTaBuT 3a7auy
pa3METKH U OLIEHUBAET Ka4eCTBO PabOTHI
Pa3METYUKOB.
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Kareropus xomrnerenuuu

Kox n HaumenoBaume

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIICTCHITHH JOCTHOKEHUS] KOMITETCHIIUU
1 2 3

OILICHUBATh KAUYECTBO

JIaHHBIX, 00eCIIeYNBaTh

HETPEPHIBHYIO

UHTETPAIUIO TaHHBIX
[Tpodeccrnonansubie BD-3 Cnocoben BD-3.1 Pa3pabaTsiBaeT, OTIaKUBACT U
(MHCTpYMEHTAJIbHBIC) OpraHu30BbIBATH TECTUPYET MPHUKITATHBIC PEIICHUS C

XpaHEHMS JaHHBIX,
BbIOUpas a/leKBaTHbIC
TEXHOJIOTHYECKHE
peleHust

aneMentamu UM ¢ npumeHennem
Pa3IMYHBIX TEXHOJIOTHM XpaHeHUs
CTPYKTYPUPOBAHHBIX JAHHBIX, OLICHUBAET
KauecTBO IMOCTPOEHHBIX MPUKIAIHBIX
peleHnii. Y poBeHb 0CBOEHHUS
HHIMKATOPA KOMIIETEHIMU — CPeIHMIA:
[Mumer ananuTUYECKUE 3aIIPOCH] K TAHHBIM
Y QaHAJIM3UPYET IUIAH 3a1poca. Y MeeT
CO3/1aBaTh MPE/ICTABICHMS, XPaHUMBbIE

npoLeaypsl, GYHKIIMH U TPUTTEPHI.

BD-3.2 Pa3pabarbiBaet, OTIaKUBACT U
TECTUPYET MPUKJIIaHbIE PEIIECHUS C
snementamu MU ¢ npumenneM pa3nuyHbIxX
TEXHOJIOTHI1 XpaHEHUs
HECTPYKTYpPUPOBAHHBIX JaHHbBIX, OLIECHUBAET
KayeCcTBO. Y pPOBeHb OCBOCHH
HHANKATOPA KOMIIETEHUMH — CPEeAHMA:
VYMeer co3niaBaTh 0a3bl JaHHBIX B
xpanmnuinax Kmrou-3nauenue,
HNoxymentHsie, Komonounsie u I'padoBsie.
3HAeT U yMeeT UCNOJIb30BaTh OCHOBHBIE
KOMaH/Ibl 7151 pabOTHI C JTAHHBIMH B TaKUX
xpanmwmiax. Paboraer Ha ypoBHe
MIPUMEHEHUSI HanboJiee U3BECTHBIX
IIOJIXOJI0B M TEXHOJIOTHH Ka)KJI0To Kiacca
XPaHWJIHILL.

BD-3.0.1 CrtocoOeH oCyIEeCTBISTh BeICHUE
0a3bl JAHHBIX U TIOJCPIKKY
MH()OPMAIIMOHHOTO 00ECIICYCHNUS PEILICHHS
MIPUKJIAHBIX 33/1a4. Y POBEHb 0CBOCHMS
WHAUKATOPA KOMIIETEHIUH — CPEIHUI
3HaeT crocoObl MOIEPKKI
MH()OPMAIIMOHHOTO 00ECTICUSHHS PEIICHHS
MPUKIIAAHBIX 3a71a4; YMECT OCYIICCTBIIATH
BECICHUC 0asnl JaHHBIX, BJIaJ€CT HaBbIKaMH

peUICHUA MPUKIIAIHBIX 3a/1a4.
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Kareropus xomrnerenuuu

Kox n HaumenoBaume
KOMIIETEHIINHN

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

1

2

3

IIpodeccnonanbuble
(MHCTpYMEHTaJIbHbIE)

BD-4 Cnocoben
MPUMEHSITh Pa3INYHbIC
MoAeNd U (MIH)
TEXHOJIOTHHI
00paboTKH JaHHBIX

BD-4.10cymiecTBisieT BEIOOP TEXHOIOTHI
00pabOTKK OONBUINX JAAHHBIX, TPUEMIIEMBIX
JUISL CO3/IaHMs NpUKIaaHon cucteMbl U ¢
3aJlaHHBIMU TPEOOBaHUSMU. Y POBEHb
OCBOEHHS MHAUKATOPA KOMIIETeHIINH —
cpeanmii: CriocobeH OpraHM30BHIBATH
pacripesielieHHOe XPaHUJIHILE 1
napajuieabHyr 00paboTKy Ha 0ase
coBpeMeHHHBIX TexHosoruit (Hadoop,
Spark) GonpIIUX TaHHBIX.

BD-4.2 Pa3zpabarbiBaer u
OTJIa)KMBACT IIPUKJIAJHBIE PEIICHNUS C
anementamu MW ¢ npumenneM pa3amdHbIxX
TEXHOJIOTHI 00pabOTKH JaHHBIX. Y POBeHb
OCBOCHMS MHAUKATOPA KOMIIETCHIIUH —
cpeanmii: Pa3pa0aTbIBaeT U OTIaKUBaET
IIPUKJIQHBIE pelIeHUs ¢ dieMeHTamu MU ¢
IIPUMEHUEM Pa3JIUYHBIX TEXHOIOTUN
00pabOTKH JaHHBIX.

IIpodeccronanbHble
(MHCTpYMEHTaJIbHbIE)

LC-2 Cnocoben
MIPOBOJIUTH
IKCIIEPUMEHTHI Ha
JTAHHBIX,
bopMynMpoBaTh
TUTIOTE3bI
WCCJIC/IOBAHMSI,
CTpouTh (00y4aTh,
000y4aTh) MOAECTU
MaIIMHHOTO O0yuYeHus
C OLIEHKOM MX KayecTBa
M aHAJNU30M OIIHOOK,
obecrneunBaTh
BOCTIPOU3BOJMMOCTD U
MacIITabupyeMoCThb
HCCIIEIOBAHUN Ha
JTAHHBIX

LC-2.11IpoBOaUT KCIIEPUMEHTHI C
Moxensimu M, orfeHnBaeT X KauyecTBO
(TOYHOCTB, MPOU3BOIUTEIHLHOCTH )
YpoBeHb 0CBOCHHMSI MHAMKATOPA
KOMIIeTeHIMHU — cpeaHuii: Brnaaeer
WHCTPYMEHTAMH aBTOMAaTHU3aLUHN
MPOBEACHUS IKCIIEPUMEHTOB B obsactu U

LC-2.21IpoBoANT 3KCTIEPUMEHTHI Ha
JAHHBIX ¥ BU3YAIU3UPYET PE3yJIbTAaTHI C
MPUMEHEHHEM TEXHOJIOTHI aHalI3a TaHHBIX
(cTaTHCTUYECKOro aHaiIMu3a), METOJI0B U
JITOPUTMOB MAIIIMHHOTO O0yUYEeHHS.
YpoBeHb 0CBOEHUSI HHAUKATOPA
KOMIeTeHIUH — cpeanuii: OnieHnBaeT
Ka4eCTBO JJAHHBIX C TOUKH 3pEHUS
npuMeHuMoctu moaenen NN.

6. CTpykKTypa U colep:KaHue MPAKTUKH

6.1 CTpykTypa npakTuku

OoOmas

TPYZAOEMKOCTh

PAKTUKH

MPOJIOJKUTENBHOCTH 4 Henenu (216 yacos).

COCTaB/IsIeET O  3a4YETHBIX  €IUHHII,
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/1

Pazgensl (3Tammbl) MpakTHKH

Bunsr yue6HOM
JeATeIbHOCTH Ha
MPaKTUKE, BKIIIOYAs
CaMOCTOSITEIbHYIO
paboTy CTYIeHTOB 1
TPYIOEMKOCTb
(B yacax)

Teoperuyeckue
3aHATHUA
[IpakTudeckne 3aHATHS]
CPC
Bcero yacos

OcBanBaeMas KOMIIETEHIUA*

WNunukarop, ypoBeHp™*

Dopmsbl
TEKYLIETOo
KOHTpOJIA

IloaroTOBUTEIBHBIN dTAI
IIpubsITHE CTYyIEHTA HA IPAKTHKY,
oOopMIICHHUE U MTOTYUYSHHUE POITyCKa
(Ipu HEOOXOTUMOCTH).
MNHcTpyKTax MO TEXHUKE
0e30IMacHOCTH.
[Tony4yenue HHAUBUAYATHHOTO
3a/IaHusl Y PYKOBOJIUTEISI MPAKTUKHU
OT YHUBEpPCUTETA.

YK-1,
YK-2,
VK-3,
VK-6

VK-1.1, VK-1.2,
VK-1.3
VK-2.1, YK-2.2,
VK-2.3
VK-3.1, YK-3.2,
VK-3.3
VK-6.1, YK-6.2,
VK-6.3

CocraBieHue
m1aHa paboTHI,
POCIIKCH B
KypHaJIe 10
TB,
cobecegoBaHue

[[pon3BOACTBEHHBIN ATAIl.
PaboTa coriiacHO MHIMBHIYATLHOMY)
3a/1aHuIo.

160| 160

BD-1,
BD-2,
BD-3,
BD-4,
DL-1,
PL-1,
PL-2,
LC-2,
MF-1

BD-1.2,C
BD-1.3, IT
BD-1.0.1, C
BD-2.1,C
BD-3.1, C
BD-3.2, C
BD-3.0.1, C
BD-4.1,C
BD-4.2, C
DL-1.1,C
DL-1.2,C
DL-1.3,C
DL-1.4,C
DL-1.6,C
DL-1.7,C
DL-1.8, B
DL-1.9, B
DL-1.10, B
DL-1.11, B
DL-1.12,C
PL-1.1,C
PL-12,C
PL-13,C
PL-2.1,C
PL-2.2,C
PL-2.0.1, C
LC-2.1,C
LC-2.2,C
MF-1.2, C
MF-1.3, C

CobecenoBanue
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Bunsr yue6HOM
JIeSITeIbHOCTH Ha
MPaKTHKE, BKITIOYAst %
CaMOCTOSITEIBHYIO E %
paboTy CTYIeHTOB 1 z *é
TPYIOEMKOCTD q;) Q
No (Bb:lacax) g § Dopmsbl
i Pazgensl (3Tammbl) MpakTHKH = : 8: TEKYIIEro
) % o g E KOHTPOJIS
= » o) Q &
88 o 2 2 =
8 |82 2| 3 z
& o o O © M =
28 2 S S
£
=
3 |[O6paboTka W aHaMW3 IONYyYCHHOMU| - - 28| 28 | BD-1, BD-1.2,C CobecenoBanue
nHGOpMAIUH LC-2, BD-1.3, 11
MF-1 LC-2.2,C
MF-1.2, C
MEF-1.3,C
4 TloxroroBka OoT4éTa U JHEBHUKA - - 20| 20 VK-1, | VK-1.1, YK-1.2, | 3ammura otuera
MPaKTUKH VK-2, VK-1.3 T10 TIPAaKTHKE
YK-3, | VK-2.1, YK-2.2,
YK-6, YK-2.3
BD-1, | VK-3.1, VK-3.2,
PL-1, YK-3.3
PL-2, | VK-6.1, VK-6.2,
SS2 YK-6.3
BD-1.2,C
BD-1.3, 11
PL-1.1,C
PL-1.2,C
PL-1.3,C
PL-2.1,C
PL-2.2,C
PL-2.0.1,C
HUTOI'O - - |216] 216

* Konpl kKOMIIETEHIIMNA U MX HAaUMEHOBAHMS NPUBEACHBI B TaOJIUIIE B MyHKTE D
«IInanupyembie pe3yiabTaThl 00YUEHUS MPU MPOXOKIECHUU MPAKTUKU, COOTHECEHHBIE C
IUIAaHUPYEMBIMU pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTEIbHOM MPOrpaMMBbI»

** YVpoBHU CPOPMHUPOBAHHOCTH UHIUKATOPOB KommeTeHuuu: b — 6azoBbiid, C—
cpennuit, [1—- npoaBuHyTHIN

6.2 Coaep:kaHue NPaKTUKHU

[ToaroTOoBUTENBHBIN ATAN BKIIIOYAET B ce0s1 CIeAyIOIIEe:

— TpUOBITHE CTYICHTA HA IPAKTUKY, CTYJACHTHI 3HAKOMSITCS] C OCHOBHBIMU LIEIISIMU
Y 3aJla4aMy ITPOM3BOICTBEHHOW MPAKTHUKH;

— MHCTPYKT@X IO TEXHUKE O€30MacHOCTH W OXpaHe Tpyaa ¢ (Qukcaiuend B
COOTBETCTBYIOIIEM KypHaJie (03HaKOMJICHUE CTYACHTOB C HHCTPYKLMSIMU);
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— pacmpe/ielieHUe CTYJIEHTOB M MX MPUKPEIUICHHE IO MECTaM MPOBEJICHUS
MIPaKTUKH,

— BbIJIaya UHAUBUIYAJIBHOTO 33JIaHMS Ha TPOU3BOACTBEHHYIO IIPAKTHUKY .

OOpaboTka 1 aHaNK3 ModyYeHHON nHpopMaluu. Bo Bpems BBINOTHEHUS JaHHOTO
JTana MPaKTUKUA CTYACHT JOJDKEH NpPOaHaIU3UpPOBATh MOJYYEHHYIO HH(POpPMAIUIO B
COOTBETCTBUM C WHAUBUIYAJIbHBIM 3a/laHUEM, MPOU3BECTH OOpPabOTKYy pe3yiabTaTOB.
[ToaroTOoBUTH MaTepHal B OTUET IO MPAKTHKE.

[ToaroToBka 0TUéTa U AHEBHUKA MPAKTUKHU

Bo Bpemsi npoxoxaeHHs MPaKTUKH CTYACHT JOJKEH 3arloJHUTh JIHEBHUK
MPAKTUKHU, a 10 OKOHYAHUIO — MOJITOTOBUThH OTYET MO MpakTuke. OCHOBHBIE TPEOOBAHUS
U CoJIep KaHue OTYETa MO MPAKTUKE YKa3aHbl B pa3zeiie 7.

/. MOpMBbI OTYETHOCTH O MPAKTUKE

Pesynbrarel IIPOXO0KICHHUS IPAKTUKH OLICHUBAIOTCS IIOCPEICTBOM
IIPOMEKYTOUHOM aTTeCTallMd — 3aIUTON OTYETa O MPOXOXKACHUH MPAKTUKU B (popme
co0eceloBaHUsl MPAKTHUKAHTA C PYKOBOJAUTEJIEM IPAKTUKH C BBICTABJICHUEM OLIEHKH.
OT4eT noJKEH OBITh MPEACTABIICH HE MO3/IHEE 3 THEW C JaThl OKOHYAHUS IPAKTUKH.

OT4eT Mo NpakTUKE TOJKEH COAEPKATh CIEAYIOIUE OAPA3IEIIbl:

—  TUTYJIbHBIN JIUCT;

- HMHJMBHUAYaJIbHOE 33/IaHHE HA MPAKTHKY;

—  OT3bIB PYKOBOJUTENS MPAKTUKH OT NPO(UILHON OpraHu3aluy;
—  COJIEp)KaHHUE;

—  BBEJCHHUE;

—  OCHOBHAs 4acTh;

—  3aKJIIOYECHUE;

—  CIIMCOK HCIIOJIb30BAHHBIX HCTOYHUKOB;

—  NIPUJIOKEHHUS.

OdopmiieHre oTyeTa O MPAKTUKE JOHKHO COOTBETCTBOBATH TPEOOBAHUSIM K
TEKCTOBBIM y4€OHBIM JOKyMeHTaM cooTBeTcTBYytommux I'OCToB.

TexcroBasg YacTh OTYETa O MPAKTUKE BBINOJHIETCS C HCIOJIb30BAaHUEM
nevyaTamnmx U rpaduueckux yCTPOMCTB HA OJHOM CTOpOHE JiMcTa Oenoil Oymaru
dopmara A4 ¢ mapameTpamu: MEXAYCTPOUHbIA MHTEpBan — 15; kernb — 14; mpudrt —
TimesNewRoman, oObI4HBIN; LBET WIPU(PTA — YEPHBIN; OS], HE MEHEE:

BepxHee - 20 mm;  1eBoe — 30 MM;

HwkHee - 20 MM;  1paBoe — 15 MM.

WnmoctpanimonHo-rpadguueckuii  mMarepuall B 3aBHUCHUMOCTH OT cClieHU(pUKH
IPOrpaMMBbl MOXET BKJIFOUATh: YEPTEXKH, CXEMBI (TEXHOJOTHYECKHE, KHUHEMATUYECKHUE,
I'MIPABINYECKHE, ABTOMATU3alUH, aITOPUTMOB U Ap.), IUIAKAThI, TAarpaMMbl, MAaKeTBHI,
dboTorpaduu, aymo- U BUACOMaTEPUANIBI, HATYPHBIE 00PA3IIbl U .

WnmoctpaninoHHo-Tpauueckuid  Marepual MOXET ObITh MpEJICTaBlIeH Ha
OyMa>KHOM, 3JEKTPOHHOM WJIM HWHOM BHJAE HOcHUTeNs. B0O3MOXHO mpencTaBieHHUe
WJUTIOCTPALIMOHHO-TpadUyeCKOro MaTepuana B Bue OpoIiop.
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Otuer JOJDKEH OBITH MpeaOCTaBJICH B IICPCINICTCHHOM BUC.

8. q)OHIl OLCHOYHBIX CPEACTB AJIsA IIPOBCACHUSA l'[pOMe)KyTO‘IHOﬁ arrecranumu
Oﬁy‘lalO]]II/lXCﬂ 0 NMMPAKTHKE

[Topsanok ouEeHWBaHUSL PE3yJNbTATOB NPOXOXKICHUS MNPAKTUKUA. [0 OKOHUaHWH
MPAKTUKUA  CTYACHT-TIPAKTUKAHT  COCTABJISICT IHUCHbMEHHBIM  OTYET W CHAET
OTBETCTBEHHOMY 3a PETUCTPAIMIO OTYETOB IO MPAKTUKE, KOTOPBIA B CBOIO OYEpE/b B
TEUEHHE TpeX pabouux JHEH IepeaeT uX PYKOBOJAUTEIIO MPAKTUKU OT Y HUBEPCUTETA.
[IpakTuka 3aBeplIaeTCd 3allUTOM oOT4yeTa W 3a4eToM C oleHko. I[Ipu oneHke
KOMIICTCHIIMA CTYJICHTa YYWUTBIBAETCS XapaKTEPUCTHKA, JaHHAsA €My PYKOBOJIMUTEIEM
MPAKTUKU OT OpraHu3aliuu (MPEaPUSTUS, YUPSHKICHU).

IIpu 3amure TpegoCTaBIISIIOTCS:

- THCBHUK MPAKTUKH;

- IUCbMEHHBIN OTYET;

- IPYTHE MaTEepUAIbl, IPETYCMOTPEHHBIE TPOrPaMMON MPaKTUKHU.

Hcxonass W3 MOJHOTBI M CAMOCTOSITEIBHOCTH BBINOJIHEHUS WHIMBUAYaJIbHOTO
3agaHus, oOpPMIICHHUS OTYETa IO MPAKTUKE U MO pe3yiabTaraM JOKJIaja BHICTABISACTCS
UTOTrOBasi OLICHKA, YYHUTHIBAIOIIAs TaKXe CTENEHb OBJIAJCHUS TpeOyeMbIMU
KOMIIETCHIIUSIMUA U OLICHKY TAHHYIO PYKOBOJUTEJIEM OT IMPEANPUATHS.

CooTBeTCTBHUE PE3YJIbTATOB KOHTPOJIA 3HAaHUU T10 Pa3HbIM IIKaJIaM W KPHTCPHUU
OICHUBAHUS ITPUBCACHLI B Ta6JII/ILI€.

Cymma
0aJuIoB 1O 0 YpoBeHb Onenka no
100- Eug.HrI;a Kpurepun onieHuBaHUs KOMIIETEHTHOC | HallMOHAJIbHOU
OanbHOM ™M IKane
HIKaJe

WHauBHIyanbHOE 3a/IaHKE BBIIOIHEHO
IIOJIHOCTBIO. IIpu BBIIIOJTHEHUU
3a/IaHusl CTYJEHT paboTanl TBOPYECKH,
WHHUIMATHBHO, CAMOCTOSITEIIBHO.

90 - 100 A Otyer opopmieH rpamoTHo. Jlokman
[0 pe3yJbTaTaM MpPaKTHKH CIeaH
9eTKO M sICHO. KOMITeTeHIINI 0CBOCHBI
B  TOJMHOM  o0OBEME, O  YEM
CBHJICTEJILCTBYET 3aII[MTA OTYCTA.
WHauBHIyanbHOE 3a/IaHKE BBITOIHEHO
HOJIHOCTBIO. [lpy  BBINOJHEHUH
3aJIaHUsSI CTYJEHT paboTall TBOPYECKH,
WHHUIMATHBHO, CaMOCTOATENbHO. ECTh
82-89 B HEI0YEThI B 0)OPMIICHUH OTYETA W/HITH
B JIOKJI3JIC. JocTaTouHsrit XOPOIIIO
KommereHnuu  copMUpOBaHbI, HO
COZIEpIKaT OT/EJbHbBIC MPOOEIbI, O YeM
CBHJICTEJILCTBYET 3all[MTa OTYETA.
75-81 C WHauBKyaabHOE 3a[aHKE BBIMOJIHEHO
) MOJIHOCThI0. PYKOBOMTENb MPAKTHKH

Bricokuii

. OTIUYHO
(TBOpUECKHIA)
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BIUSJI Ha Pe3yJbTaThl BBITIOJHCHUS
3aJ]aHMsL. Ecth HEJI0YEThI B
0 OpPMIICHUH OTYETa W/WIIK B TOKIAJE.
Komnerenmu  copMHpPOBaHBI, HO
coaepkaT OTACIbHBIE TIPOOEITBI, O YeM
CBHJICTEILCTBYET 3allIMTa OTYCTA.

3ananue BoITIONHEHO YacTUaHO (70%).
EcTh HemodeTsl B 0pOpMIICHUH OTUYETA
/WM B TOKJIAJE.

69-75 D Komnerenmmu B eJIoM
c(hopMUPOBaHEI YCIEIIIHO, HO
BBISIBJICHEI HE IIOJTHOCTBIO

CTPYKTypUPOBaHHBIE 3HAHHUS, O YeM
CBUJICTEIIBCTBYET 3aIlIMTA OTUETA.

3ananue BBITIONHEHO YacTUaHO (50%).
EcTb HenoveTsl B 0(OpMIICHHN OTUYETA
/WY B TOKJIAJE.

Kommnerenmnu B EJIOM
60-68 E copMHUpOBaHEI YCIIEIIHO, HO
BBISIBIICHBI HE MOJTHOCTBIO
CTPYKTYPUPOBAHHbIEC 3HAHUSA, YMEHUS
U HAaBbBIKK, O YE€M CBHACTCILCTBYCT
3alUTa OTYETA.

VY nosnerBopu-

Cpennuii
ped TEJILHO

3ajaHue He BBIIOJIHEHO, OTYET HE
35-59 FX ohopmiten. KoMreTeHuu He OCBOEHBI.

3ajaHue HE BBINOJHEHO, OTYET HE
odopmiieH. KoMrieTeHIIMN HE OCBOCHBI.
1-34 F CTyneHT He SBISUICS HAa  MECTO
MIPOXOXKIACHUS MPAKTHKH.

Heynosnerso-
PHUTEIIBHO

Huskuint

9. YueOHO-MeTOAMYECKOE M HH(POPMAITHOHHOE O0ecliedeHre MPAKTUKH

1.1 OcHoBHAas U JONOJIHUTEJIbHAS JIUTEPATYPA

HaumeHnoBanue u nonHoe 6u0arorpaguueckoe onucaHue

KomnaecTBo 5k3eMIUISIpOB B
ouommoreke

OcHoBHasi IMTEpaTYpa
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HanmMenoBanwue u moigHoe Oubnuorpadudeckoe onrucaHmue

KonnuecTBo 3K3eMIUISIPOB B
o6ubanoTexe

Ty3oBckwuii, A. ®@. I[IpoekrupoBanue u pa3padoTka web-
MPUJIOKEHUH : yueOHOe mocoOue aJist By30B /

NuauBuyanbHblid JOCTYI
0e3 orpaHUYEHUI YUCiIa

A. @. Ty3osckuil. — Mocksa : U3narensctBo FOpaiit, 2023. — MOJIb30BaTENEH,
1 219 c. — (Bsicmee oopaszoBanue). — ISBN 978-5-534-16300-1. | perucrpanus no [P-agpecam
— Texkcr : anexTpoHHbIH // OOpa3oBarenbHas aThopma Cesl'Y
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/530767
I'mupenko, M. I'. TexHOIOrMH U METOIBI ITPOTPAMMUPOBAHHUS : NuauBuyanbHblid JOCTYT
ydyebHoe nocodue st By30B / W. I'. 'auaenko, @. @. I1asnos, 0e3 orpaHUYEHUI YuCiIa
. 10. ®enopos. — Mocksa : U3parensctBo FOpaiit, 2023, — MOJIb30BaTENEH,
2 | 235 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-02816-4. | peructpanums no [P-agpecam
— Texkcr : anexTpoHHbIH // OOpa3oBarenbHas aThopma Cesl'Y
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/511891 (mara
obpamenus: 26.05.2023).
TebGepnakynoB, A. brokueiin Ha mpakTHKe / AeKcaHap NunuBuayansHbIA JOCTYI
TaGepnakynos, SIu Koii¢mann. - Mocksa : Ansnuna [Tabmumep, 0e3 orpaHUYeHU yucia
3 2019. - 260 c. - ISBN 978-5-96142-408-9. - Tekcr : IOJIb30BaTelIeH,
91eKTpoHHBbIN. - URL: peructpanus no [P-agpecam
https://znanium.com/catalog/product/1078459 Cesl'Y
PazpaboTka MOOMIIBHBIX PUIIOKEHUI: Y4eOHOoe mocodue / WNHnuBuayanpHBIN TOCTYII
Cokoiosa B.B. - Tomck: U31-Bo ToMCKOro moJjmmrex. 0e3 orpaHUYEHUI YUCiIa
4 | yHuBepcutera, 2014. - 176 c.: ISBN 978-5-4387-0369-3 - MOJIb30BaTENEH,
Pexxum noctyna: http://znanium.com/catalog/product/701720 peructpanus no [P-agpecam
CeBl'Y
INarapuna, JI. I'. TexHnosorus pazpaO0oTKu IpOrpaMMHOIO WNHnuBuayanpHBIN TOCTYII
obecrieuenus : yueobnoe nmocodue / JI.I'. I'arapuna, E.B. 0e3 orpaHUYEHUI YUCiIa
Koxopesa, b.Jl. CunopoBa-Bucnanyn ; mox pexn. JL.I'. MOJIb30BaTENEH,
5 I'arapunoii. — Mocksa : DOPYM : UH®PA-M, 2023. — 400 c. | peructpauus no IP-agpecam
— (Bricuiee oOpazoBanue: bakanaspuar). - ISBN 978-5-8199- CeBl'Y
0707-8. - Tekcrt : anekTpoHHBbIN. - URL:
https://znanium.com/catalog/product/1971872
JlonoJIHUTeIbHAS JTUTEpPaTypa
Ps60B, B. A. CoBpemeHHbBIE BEO-TEXHOIOTHH : Y4eOHOE NunuBuayansHBIA JOCTYI
nocobue / B. A. Ps6oB, A. 1. HecBuxckuil. — 2-e U3z, — 0e3 orpaHUYeHUN YuCiIa
1 Mocksa : UHTYUT, 2016. — 1080 c. — TekcT : 371eKTpOHHBII MMOJIb30BaTeIIEH,
// Jlanb : a1eKTpoHHO-0MOIMoTeyHas cucrema. — URL: peructpanus no [P-angpecam
https://e.lanbook.com/book/100499 Cesl'Y
Jlaunyc, JI. B. lludposas sxoHOMUKA: yHpaBlIeHHE WHpuBnayanbHeLd 10CTyII
AJIEKTPOHHBIM OM3HECOM U DJIEKTPOHHON KOMMEPITUEH : 0e3 orpaHIYCHHIT YKCIa
yuebnuk / JI.B. Jlanunyc. — Mocksa : UHOPA-M, 2023. — TI0JIb30BATEIICH,
2 | 479 c. — (Boicmiee oOpazoBanue). — DOI perucrpanus no IP-anpecam
Cesl'Y

10.12737/textbook S5ad4a78dae3127.69090312. - ISBN 978-
5-16-018513-2. - Tekcer : anexTponHsiid. - URL:
https://znanium.com/catalog/product/2001678

9.2 UuTepHeT-pecypcehl



https://urait.ru/bcode/530767
https://urait.ru/bcode/511891
https://znanium.com/catalog/product/1078459
http://znanium.com/catalog/product/701720
https://znanium.com/catalog/product/1971872
https://e.lanbook.com/book/100499
https://znanium.com/catalog/product/2001678
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Bce nepeuriciieHHbIe BBINIE HCTOYHUKH JOCTYITHBI K UCTIOJIB30BAaHUIO B OJTHOM U3
AIIEKTPOHHO-OMOIMOTEUHBIX CUCTEM. bubmmoreka CeBacTOIoIbCKOTO
rocynapctBeHHoro yHuBepcutera (CeBl'Y) oOecneunBaeT JIOCTyHn K CIETYIOUIUM
ONeKTPOHHO-OMOIMOTEYHBIM CHUCTEMAM:

1) ObC znanium.com

2) OBC u3patenscersa «Jlanby (e.lanbook.com)
3) OBC «YOPAUT» (https://urait.ru/)

No Anpec caiiTa u ero onvcaHue [Iepeuenb MaTepuanoB NMPECTaBICHHBIX Ha caliTe
http://w3c.org CaiiT coepKuT OOJIBIIOE KOJTHMYECTBO CTaHIapPTOB,

1. Caiit World Wide Web cnenuduKanui U pekoMeHaanuii B oobmactu Beb-
KOHCOpIIMYMa TEXHOJIOT Uil

Odunmanbubiii pecypc Bceepoccuiickoro 4eMnmoHaTHOTO

2. https://pro.firpo.ru/o-nas/
JBYDKEHUS 110 TPO(PEeCCHOHATBHOMY MAaCTEPCTBY

3 https://developer.apple.com/ios/ | iOS Dev Center - GecraTHblii OHJIAWH-pECYpPC TS BCEX,
' download/

KTO MHTEpecyeTcs pa3paboTkoi mpuioxkenuit nojg i0S

https://android-
developers.googleblog.com/

Odunuanbuslit 610r pazpadorunkoB Android

9.3 UndopmanmoHHbIe TEXHOJIOTHH, UCTIOJIb3yeMble MPU MPOBeIeHUH
NPaKTUKH

Haumenosanue
IPOTPaAMMHOTO MPOAYKTA (I10 Haznauenue Tum nmpogykra
BBIOOPY 00yuaemMoro)

Android Studio [Mporpamma, sBIISIOIIAsCS CpeoOit CBoboaHO
pa3paboTKu MPUIIOKEHUH 1711 MOOMIIBHOM | pacnipoctpaHnsiemoe [10
iatdopmer Android

Apache Apache HTTP-cepBep — cB0OOIHBII BEO- CBoboaHO
cepeep. Apache sBisiercs pacnpoctpansiemoe [10
kpoccmnatdopmenHsiM [10, nonnepxuBaet
onepainoHHble cuctemsl Linux, BSD, Mac

MySQL CBoOoHas peNAIMOHHAs CUCTEMAa CBoboaHO
yhpaBieHus 6a3aMu JaHHBIX pacrnpoctpansiemoe 110
OpenServer [MoprarusHeii nokansHbii WAMP/WNMP CoboaHo

cepBep, UMEIOIINKA MHOTOQYHKIIMOHAIbHYIO| pacnpocTpaHsiemoe [10
YIPaBIISIONLYIO TPOrpamMMy M OOJIBbIION
BI)I60p IIOAKJIIOYAaCMBbIX KOMIIOHEHTOB

PostgreSQL CBo0OoTHAsT 00BEKTHO-PEIIAIIMOHHAS CB00OIHO
cHCTeMa ynpaBiieHHs 0a3aMu TaHHBIX | pacmpocTpansemoe [10
(CYBI)
Python BBICOKOYPOBHEBBIH S3bIK CoboaHo

IIPOrpaMMUPOBaHUS 001ero Ha3HaUYeHus, | pacrnpoctpansemoe [10
KOTOPBIM UCIIOJIB3YETCSI B TOM YHCIIE U JUIS
pa3paboTKu BEO-TIPHIIOKEHUH, aHAIH3a
JAHHBIX U JIp.



http://w3c.org/
https://pro.firpo.ru/o-nas/
https://developer.apple.com/ios/download/
https://developer.apple.com/ios/download/
https://android-developers.googleblog.com/
https://android-developers.googleblog.com/
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HanmeHnoBanue
POTPAMMHOTO MTPOAYKTA (I10 Hasnauenue Tun npoaykra
BbIOOPY 00yuaemMoro)
Ethereum V3en pacnpeneneHHoro peecTpa CobOognoe 10
Ethereum Wallet KiueHr pacmpeaeneHHOro peectpa Csoboanoe I1O
Remix Cpena pa3paboTku CobOognoe 10
Visual Studio 2017 Community| ITomHodyHKIIMOHAIBHAS, paclIHpsAeMast U CBoboaHO
OecraTHasi UHTETPUPOBAaHHAs Cpela pacnpoctpansemoe 10

pa3pa60T1<H AJI Co3JaHusl COBPEMCHHBIX

10. MaTepuaibHO-TeXHHUYECKOe o0ecneueHue NPAKTHKHU

J17151 MOJTHOIIEHHOTO POX0KICHUS POU3BOACTBEHHON IPAKTUKHU B PACIIOPSKEHUE
CTYJICHTOB MPEJOCTABICHBl KOMIIBIOTEPHBIE KIJIACCHI U yueOHbIe TabopaTopun Kadeapsl
«MHbOopMalIMOHHBIE TEXHOJOTUN U KOMIIBIOTEPHBIE CUCTEMBI» U LIeHTpa KOJIIIEKTUBHOTO
MoJIb30BaHusl «AdannHay, YKOMIUIEKTOBAaHHBIE COBPEMEHHBIM BBIYMCIUTEIIBHBIM
o0opynoBanueM u nepudepuet, cChenUaTu3UpOBaHHbIE YyuyeOHbIE UM  HAY4YHO-
UcCleI0BaTeNbCKUEe Jadopatopun pazinuHoro npoduist. O6mauHble BRIYUCIUTEIIBHBIC
peCypehl, MPENOCTABISEMbIE SIKOPHBIM HHAyCTpHanbHbIM napTtHépom OO0 «UT
['JIOBAJI KOM»:

— NVIDIA A800. IlpegnasHayeH i1 BBICOKOIPOU3BOIUTEIBHBIX BBIYUCICHUN U
aHanu3a naHHbeiX. Mmeet 6912 anep CUDA u 40 I'b namsatu HBM2e, uTto nemaet ero
3¢ ()EeKTUBHBIM AJI 3a/1a4 TIIyOOKOr0 OOYyYEHHsI U MAIIMHHOTO 00YyYEeHUS;

— NVIDIA A16. OntumMu3upoBaH s BUpTyalIu3anuu rpadudeckux padbouyux
ctanuuii. CoiepKuT yeThipe rpaduuecKux mpoleccopa Ha OJHOM miarte, Kbl ¢ 1280
sapamu CUDA u 16 I'b mamsatu GDDR6, uto oGecneunBaeT BBICOKYHO TUIOTHOCTH
BUPTYJIbHBIX pPA0OUMX MECT M TMOJAXOIUT I yAAJIeHHON paldoThl ¢ Tpaduyecku
WHTEHCUBHBIMU MPUJIOKCHUSIMU;

— NVIDIA H100. TlpencraBnser coboi mepeaoByr0 BHUACOKApTY IS 3a7ad
rJIyOOKOro OOydYeHHs M BBICOKOIPOM3BOAMTENBbHBIX BbhUMCICHUN. C mOAIEPKKON
texHosoruu Transformer Engine u BbICOKOI MPOIMYCKHOM crTOCOOHOCTRIO namst, H100
o0ecreynBaeT 3HAUYUTEIBHOE YCKOpeHHE OOydeHHsI OOJBIIMX S3BIKOBBIX MOJIENEH U
npyrux cinoxusix MN-3anay;

— NVIDIA L40S. IlpennazHaueHa i YHHUBEpPCAJIbHBIX 3aJay, BKJIKOYas
renepatuBHbld UW, 3D-penaepunr u o6pabotky Buzaeo. C 48 I'b namsaru GDDR6 u
MOAACPKKOM HOBEHIIMX TexHOJIorui, Takux kak DLSS 3 u TpeThe nokonenue RT-saaep,
L40S obOecneuyrBaeT BBICOKYIO MpPOU3BOAMTENILHOCT, B rpaduueckux u HU-
MPUIIOKECHUSX;
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— Taxxke, Ha GPU Cloud nocrynen yun NVIDIA A100. Yun ochHamieHn 6912
sapamu CUDA u 432 TeH30pHBIMH sJIpaMH, a TaKXKe MOJEPKUBAET TeXHOoIoruo Multi-

Instance GPU (MIG).

B 6ubnmoteke By3a cTyJeHTaM 00O€CIeunBaeTCsl JOCTYN K CIPABOYHOM, HAyYHOU
U yd4eOHOU JmTepaType, MOHOTpadusM U TEPUOIUYCCKHM HAyYHBIM H3IAHUSIM II0
CIIELUATBbHOCTH.

HeoOxonuMoe  ansi  mpoBelneHHs  MPAaKTUKH — MaTepUabHO-TEXHUYECKOe
obecrieueHne MpeAoCcTaBIsieTcsl 0a3aMu MPAKTHK U MIPEICTABISET COOOI:

— CHeUualbHO O0OpYAOBaHHBIE KOMITBIOTEPHBIE KJIACChl M J1a0OpaTOpHH
00pa3oBaTENLHOTO YUYPEKACHUS, COOTBETCTBYIOIIUE JCHCTBYIONIUM CAHUTAPHBIM U
NPOTHBONOXKAPHBIM HOPMaM, a TaKkKe TPEOOBAaHHMSAM TEXHHKH OE30MACHOCTH TIPH
NPOBEICHUY YYCOHBIX U HAYYHO IMPOU3BOJICTBEHHBIX PadoT;

— MOJIUTOHBI,  JIabopaTopuu,  CHelHadbHO  O0OpYyIOBaHHbIE  KAaOWHETHI,
U3MEPUTENIbHBIE U BBIYUCIUTEIbHBIE KOMILJICKCHI, TPAHCIIOPTHBIE CPEACTBA, OBITOBBIC
MIOMEIICHUS, MPeloCTaBsieMble 0a3aMH MPAKTHKH, COOTBETCTBYIOIINE JIEHCTBYIOLIIM
CAaHUTapHBIM W TPOTHBOIMOXKAPHBIM HOpMaM, a Takke TpeOOBaHUSAM TEXHUKHU
0€30MacHOCTH MIPU MPOBEICHUH paboT.

[lepeyeHb  OCHOBHOrO  OOOPYZOBaHUS W  MPOTPAMMHOTO  OOECTICUCHHS
CTIEMATM3UPOBAHHBIX ayJUTOPUN U JT1a00paTopuid Uisk MPOBEACHHUS TPOU3BOICTBEHHOM
npakTuku Ha 6aze kadenpsl «MHDOpMaIMOHHBIE TEXHOJIOTHH CUCTEMBD) NMPUBEICH B
IIPUJIOKEHUH B.
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Ipuioxenue A

CrpykTypa u TpedGoBaHMs K 0(pOPMJICHHIO OTHYETA O NMPAKTHKE

CTpyKTYpHBIMH 3JIEMEHTAMH OTYETA O IPAKTUKE SABIISIFOTCS:

TUTYJIbHBIN JIUCT;

- WHJVMBUAYAJIBHOE 3aJJaHUE HA NTPAKTUKY;

- OT3bIB PYKOBOAMTENS PAKTUKHU OT NPOPUIBHON OpraHU3allly;
- COJIEP KaHMUE;

- BBCJICHUE;

- OCHOBHAs 4acCTh;

- 3aKJII0YCHUE;

- CIIMCOK MCIIOJIb30BAaHHBIX HCTOYHUKOB;

- IIPUITOKCHHUA.

TpedoBaHus kK 0pOPMIICHHIO 0TYETA O IPAKTUKE

OdopmiieHue oTdyeTa O MPAKTUKE JOHKHO COOTBETCTBOBATH TPEOOBAHMSIM K
TEKCTOBBIM y4€OHBIM JOKyMeHTaM cooTBeTcTBYytommux 'OCToB.

TexcroBasg YacTh OTYETa O TMPAKTUKE BBINOIHIETCS C HCIOJIb30BAaHUEM
nevyaTarmmx U rpaduueckux yCTpPOWCTB Ha OJIHOM CTOpOHE JiucTa Oenoi Oymaru
dbopmara A4 ¢ mapameTpamu: MEXIAYCTPOUHBbIN UHTEpBaI — 15; kerb — 14; mpudt —
TimesNewRoman, oObI4HBIN; IBET MIpU(Ta — YSPHBII; MOJIs1, HE MEHEE:

BepxHee - 20 mm;  1eBoe — 30 MM;

HuxkHee - 20 mm;  mipaBoe — 15 MM.

NnmroctpanionHo-Tpaduueckuii  Marepuan B 3aBUCUMOCTU OT  CHEIU(BUKH
MPOrpaMMbl MOKET BKJIFOUATh: YEPTEKH, CXEMbI (TEXHOJIOTUYECKHE, KHHEMAaTUYECKHE,
TUIPABINYECKUE, aBTOMATU3allUH, aITOPUTMOB U Jp.), IUIAKaThl, IUarpaMMbl, MaKeTHl,
doTorpaduu, ayamo- U BUA€OMaTEpUabl, HATYpHbIE 00pa3Lbl U JP.

NnmoctpanrionHo-rpaduueckuii  MaTepuaa MOXKET OBbITh MPEJICTaBIeH Ha
OyMa>KHOM, SJIEKTPOHHOM WJIM HWHOM BHJAE HOcHUTess. B0O3MOXHO mpeacTaBieHHe
WUTIOCTPALIMOHHO-TpadUYECKOro MaTepuana B Bue OpoIop.

OT4eT OJKEH OBITH MEePEIIeTeH IOCTYIHBIM CIIOCOOOM.
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IMpunoxenue b

IIpuMmep oopMiIeHUsI TUTYJIBHOIO JTUCTA 0TYETA O MPAKTUKE
MUHMCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30BAHUS POCCUMCKOM ®EIEPALIN
OEAEPAJIBHOE 'OCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXXJEHHME BbICHIETO OBPA3OBAHIA
«CEBACTOIIOJIbCKNUHN I'OCY TAPCTBEHHbLIMT YHUBEPCUTET»

dakynbTeT UHPOPMALIMOHHBIX TEXHOJIOT U

Kadenpa «MudopmaiimoHHbie TEXHOJIOTUU U CUCTEMBD)

° I1
Ne Jara OJITUCH Toes
HOCTyrIJ'IeHI/IH OTB. 3a
mpernoaaBaTeiis
Ha Kapeapy | peTrHCTPAIHIO
OTYET
0 IPOU3BOJCTBEHHOM (3JIEKTUBHOK) NMpakTuke TeXHUUYSCKUH aHAIMTUK JaHHBIX
(BUA MIPaKTHUKK) (THI TPAKTHUKH)

B

(HaMeHOBaHME OpraHU3alINN)

Beimomaun

(damunust 1.0. oOyyarorierocs)

(mudp rpymms)
Hampasnenue / cnenuanbHOCTD

(kxom, Ha3BaHUE)

PykoBoauTtens npakTUKU OT Y HUBEPCUTETA

(TOIKHOCTB)

(Pamunus U.O. pykoBoauTes)

CeBacTonojib
20 T.
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Ipuioxenue B

IlepeyeHb OCHOBHOTO 000OPYI0BAHMS U IPOTPAMMHOI0 O0ecneYeHus
CNEeNUATU3MPOBAHHBIX aYAUTOPUI U J1A00PATOPHid IS IPOBeIeHUS
NMPOU3BOJACTBEHHOM NMPAKTUKHU HA 0a3e kadeapbl «MHPopMAITHOHHBIE TEXHOJIOTHHI
U CHCTEMBbD)

HanMmeHnoBaHre ciennanin3upoOBaHHBIX [lepeueHb OCHOBHOTO 00OPYIOBaHUS
aynuTopuil, KaOWHETOB, TA00OPATOPH,
TPEHAXKEPOB U TIP.

VYuebnas 1abopaTopus cHUCTEM Iepeaayn |25 mocagovHbIX MecT (M3 HUX 12 KOMITBIOTEepU3UPOBAHHBIX),

JTAHHBIX ¥ KOMIBIOTEPHBIX CEeTeH pabodee MECTO IperoaBaTes:
299053, r. CeBacTomnonb APM: GIGANT MT\23 ¢ moHuTOpOM (cHCTeMHBIH 050K Pro-223
yi1. YHUBepCUTETCKas, 33 Intel-Core i5 3,2I'm\ DDR3 8T'6\1600MI't\SSD\monutop LGA

1150\knaBuarypa\mepiiis) (6 miIt.)

I1K: Tiger V-510 (koudurypamust 1) (cucremusiii 6iok: Intel Core
i5 6400 @ 2.70GHz\ RAM 8,0 OT'B\SSD \Intel HD Graphics 530;
monwurtop: DELL E2417H\knaBuarypa\msiiiib) (6 1miT.)

CTECH[BI ISl U3yYEHHS BOJIOKOHHO-ONTUYECKUX ceTel (2 mT.)
CTEH/IbI JUISl U3YYEeHHS MPUHLUIIOB MapIIpyTU3aluH (2 1IT.)
CTEHJI JUIs U3yUEHUs IPUHIUIIOB KoMMyTauu (1 mt.)
pacnpenenuTensHbIN y3en (1 mrT.)

Ha0Op MHCTPYMEHTOB JJIsl 00CITY>)KUBAaHHUS U MOHTaXa
TEJIEKOMMYHHKAIIMOHHBIX ceTel (3 mT.)

M3MEPHUTEIh TapaMeTPOB ONTHUYECKUX Kabenei (1 miT.)
yKazarenb (poHa dJeKTpOMarHuTHOTO u3nyderus (1 mr.)
anmapar Tenerpad KT. Kanan 2

BostbTMETp B7-27A (1 1mT.)

reaepaTop SFG-2004 (1 mr.)

reneparop SFG-2110 (1 mrT.)

kommyTarop Cisco (1 mit.)

ocumutorpag TDS-1001B (3 mrt.)

ocmmutorpag USB DSO 2150 (3 mt.)

ocmutorpag C1-55 (2 m.)

mpudop 11-321 (1 mT.)

croiika TenekommynukarnuonHast LITE CSY-244 (1 mr.)
¢dazomerp ©2-16

gactoromep ®5043

CranuoHapHbIil MyJIbTUMEINHHBIN KOMIUIEKC (IIPOEKTOP, SKPaH)
Oo6opynoBanue aist Bujeokonpepennuit Ne2 Logitech
ConferenceCam CC3000e (MOOHIIbHBIIA)
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HanMmeHoBaHue ciennann3upoBaHHBIX
ayIUTOPH, KAOMHETOB, JTA00PATOPHIA,
TPEHAXKEPOB U TIp.

[epevens OCHOBHOTO 000y TOBaHUS

VYueOHast ayAuTOPHS
JlaGopaTopust 00BEKTHO-
OPUCHTUPOBAHHOTO MIPOTPAMMUPOBAHUS U
web-TexHooruii
299053, r. CeBacToIoNb,
yII. YHHBEpCUTeTCKas, 33

20 mocagouyHbIx MecT (13 HuX 10
KOMITBIOTEPU3HPOBAHHBIX )
ABTOMaTH3UpOBaHHOE pabouee
(APM) ¢ 2ms morutopamu (10 mir.)

MCCTO

ABTOMaTH3MpOBaHHBIE pabdoume wMecra (10 MecT W MecTo
npenoJaBaTens):

— APM (Ilporeccop 15-7400; OneparuBHas mamsats - 8 GB; 2
MOHHUTOpA: auaroHans 24 moitma; OC - Microsoft Windows 10 Pro
64-bit) — 10 mrT;

— Aquarius W60K37 (mporeccop Intel(R) Core(TM) 15-9400;
omepaTtuBHas mamsATs - 16GB; mMoruTop Samsung: amaroHans 24
mioitma; OC - Microsoft Windows 10 Pro 64-bit) — 1 mwir.;

—  MYJIbTHMEIUIHBIN KOMITIEKT (THUM2) CTallMOHAPHBIN;
— mpoektop NEC M362XG (crauuoHapHBIN);
— obopynoBanue ains BuaeokoH(pepeHuii Nel (MOOMITbHBII);

— TyJbT JAWUCTAHIIMOHHOTO YINPABJICHUS U1 Mpe3eHTaIni
Logitech (MOOHIBHBI);

— Jlocka mapkepnas 100x200;

Ilpoepammroe obecneuenue (TUyeH3UOHHOE):!
— Windows 10 pro, Microsoft Office 2016, Kaspersky Endpoint
Security;

IIpoepammnoe obecneuenue (c60600HO pacnpocmpansiemoe):
Visual Studio 2017 Community (C#, Unity, XNA), Dos Box,
Eclipse (Lisp, Prolog, C, IDE for Java, JDK (Oracle), Visual Studio
Code, Firebird, AnyLogic PLE (Personal Learning Edition),
MySQL, Gimp, Android Studio, , Python, Scilab

Ipoepammnoe obecneuenue (TAIIEH3NOHHOE):

Windows 10 pro, Microsoft Office 2016, Kaspersky Endpoint
Security, CommView He Bxitouyaet moaysis VOIP TamoSoft,
MatLab R2017a

Ipocpammuoe obecneuenue (CBOOOIHO PACIIPOCTPAHIEMOE):
Cisco Packet Tracer Student, Work Bench, Proteus, MySQL, OS
Linux, Linux CentOS 6.0, VirtualBox

Yuebnas ayauropus JlaGoparopust
MYJIbTUMEANHHON 00pabOTKH JAHHBIX U
KpoccriaTopMeHHOTO
nporpamMmmupoBanus, 299053, r.
CeBacToI1015b,
yi1. YHUBepcuTeTcKas, 33.

29 nocano4HbIx MecT (13 HUX 19
KOMITBIOTEPU3UPOBAHHBIX )

ABTOomMaTH3upoBaHHbIE paboune wmecta (19 Mect u  MecTo
TpernoaaBaress):

— Aquarius W60K37 (mporieccop Intel(R) Core(TM) 15-9400;
onepaTuBHas nmamsATe - 16GB; MoHnTOp Samsung: auaroHans 24
moitma; OC - Microsoft Windows 10 Pro 64-bit) — 1 mrr.;

— DEPO Race VT55 (ITpoueccop Intel(R) Core(TM) i7-9700F;
OnepatuBHas mamsaTh - 16 GB;MonuTop : auaroHams 24 maroiiMa;
OC - Microsoft Windows 10 Pro 64-bit) — 10 mr;

— APM (Pabouas cranmus 1 (DeepLearning) (Bumeokapra -
NVIDIA® GeForce® RTX 30xx (CUDA); mponieccop CPU Intel
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HanMmeHoBaHue ciennann3upoBaHHBIX
ayIUTOPH, KAOMHETOB, JTA00PATOPHIA,
TPEHAXKEPOB U TIp.

[epevens OCHOBHOTO 000y TOBaHUS

Core 17; oneparuBHas mamath - 32GB; makonuremmn: SSD — 1 Th;
MOHHUTOP: THaroHaib He MeHee 24 mroiima; OC - Microsoft Windows
10 Pro 64-bit)) — 19 mr.;

CranuoHapHbIi MyJTbTHMEAUHHBIN KOMILIEKC)

[TynsT AUCTAaHIIMOHHOTO yTIpaBIeHUs s pe3eHTanuii Logitech
(MOOMITBHBIN)

obopynoBanue ais BuaeokoHdepenunii Ne2 Logitech
ConferenceCam CC3000e (MOOHUITHHBIN)

Ipoepammroe obecneuenue (MUyeH3UOHHOE):

Windows 10 pro, Microsoft Office 2016, Kaspersky Endpoint
Security

Ipoepammuoe obecneuenue (c60600H0 pacnpocmpansemoe):
Visual Studio 2017 Community (C#, Unity, XNA), Dos Box,
Eclipse (Lisp, Prolog, C, IDE for Java, JDK (Oracle), Visual Studio
Code, Firebird, MySQL6, Android Studio, Python, Scilab, Unreal
Engine, Unity.




