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— BOCHHUTaHWE OOIIEH JOTUKO-aJTOPUTMUYECKON KyJIbTYyphl U (OpMUpPOBaHHE
OTIPEJICTICHHOTO CTHJISI MBIIIJICHUSI, HEOOXOAUMBIX ISl A ()EKTUBHOTO MCIOJIB30BaHUS
1 pa3pabOTKH 00JIAYHBIX BEIYMCIUTEIBHBIX CHCTEM;

— o3HakomyeHue ¢ npotokosoM HTTP u npuHnmmamu ero paboTsl;

— MOoJy4YeHHe 0a30BbIX 3HAHWU IO MPUHITUIIAM | criocobam peanusanuu RESTTul
Be0-CEPBUCOB,;

— O03HAKOMJIEHUE C MHUKPOCEPBUCHOMN apXUTEKTYPOU IPUIIOKEHUN.

2. 3agauu AMCUMIJIMHBI

OcCHOBHBIE 337a41 JUCLUIIIMHBI CIEAYIOIINE:

— o3nakomiieHue ¢ cuctemamu DVC u MLFlow;

— TIOJyY€HUE HAaBBIKOB OpraHU3allud KOHBEHepoB 00padOTKH JaHHBIX,
yIPaBJICHUS )KU3HEHHBIM IIUKJIOM IPOEKTa MAIIMHHOTO O0yUYEeHUS;

— TIOJlyYEHUE TEOPETHYECKUX 3HAHUM 1O OCHOBaM (YyHKUMOHHUPOBAHUS
COBPEMEHHBIX CUCTEM KOHTEHHEPU3aLUN;

—  BbIpa0OTKa HABBIKOB pa3pabOTKU U KOHTEUHEPHU3ALMH BEO-CEPBHUCOB.

3. Uuauxkaropbl KoOMIeTeHIHU#, (opMupyemble B Ppe3yjabTare OCBOCHUS
AUCHMILIUHBI:

[IK-4.1  PykoBoguT  pa3pabOTKONl  apXUTEKTYpbl  KOMIUIEKCHBIX  CHUCTEM
MCKYCCTBEHHOTI'O MHTEJIEKTA,

[IK-4.2  OcymecTBisieT  PYKOBOJACTBO  CO3JAHUEM  KOMIUIEKCHBIX  CHCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTAa C IPUMEHEHUEM HOBBIX METOJOB U aITOPUTMOB MAIIMHHOTO
oOy4eHusI;

[1K-5.2 PykoBOOUT CO3MaHMEM CHUCTEM HCKYCCTBEHHOTO HWHTEIUIEKTa Ha OCHOBE
MOJIEJIEW NCKYCCTBEHHBIX HEUPOHHBIX CETEN U HHCTPYMEHTAIBHBIX CPECTB,;

[1K-6.2 Ilpumensier BapuaHTBl WCIOJB30BAHUS OOJBIIMX JAHHBIX, OMPEICTICHUN,
CIIOBapel U 3TATOHHOW apXUTEKTYphI OOJNBIINX JAHHBIX MPH PYKOBOJCTBE MPOCKTAMU T10
MIOCTPOSHUIO KOMITJICKCHBIX CHCTEM Ha OCHOBE aHAIMTUKH OOJIBIITNX JAHHBIX B Pa3THUHBIX
OTpaCIsIX;

[IK-6.3 TlpoBomaur TmIaHUpOBaHUE, YIOpPaBIEHUE, pa3BEepPThIBAHUE,  AYAUT
0€30IMMacCHOCTH U 3alllUThl MEPCOHATBHBIX JAHHBIX MPU padboTe ¢ OONBIIMMU JAHHBIMH U
PYKOBOJUT OMNEPALMOHHOM AESTETLHOCTBIO, CBS3aHHON € O€30MaCHOCThIO U 3aIUTON
MIEPCOHATBHBIX JAHHBIX MPU PA0OTE C OOIBIIIUMU JaHHBIMHU.

4. Pa3znennl AMCIUIIINHDI

1. OpFaHI/ISaHI/I}I 00JIaYHBIX BBEIYUCIUTEIBHBIX CUCTEM.
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Pabouas nporpamma gucummmms; CoCTaBicHa B cootBeTcTBUM ¢ PI'OC BO — Mmary-
CTpartypa 1o HanpasieHHIO noarotosku 09.04.0] Hudopmatnka u Beramciantenpaas tex-
HUKa Ha ocHOBaHMH yueGHOro miana OIIOIT BO 09.04.0] Undopmartuka u Beramcamnten-
Hasi Texnuka, nporpamma «Kubepdusuueckue cucremsr u UCKYCCTBCHHBIH HHTEIIJIEKTY,
HalpaBJICHHOCTH (podmiik) «O6maynas u ceresas MH(DPACTPYKTypa CHCTEM HCKYCCTBEH-

HOI'O MHTEIUIEKTa», 0Z00PEHHOr0 Y4YeHBIM COBETOM yHuBepcurera (rnporoxos Ne 7 or
27122021 1).

Pabouas nporpamma muctmmnmmme: 00Cy’X/leHa M PEKOMEHIOBAHA K peanu3anuu B
00pa3soBaTeIbHOM NpoLecce s 00yuenus crynentos no OIIOIT BO 09.04.0] Hudopma-
THKa ¥ BBIYHCIIMTENIbHAS TEXHHKA, IPOrpaMMa «Kubepdusnueckue cucremsr u HCKYCCT-
BEHHBIH HHTEIICKT», HANPABICHHOCT (mpoduitb) «O6maunas u cerenas HH(pacTpyKTypa

CHCTEM HCKYCCTBEHHOT'O HHTEJUIEKTA» Ha 3aCelaHHUH Ka(eaApbl BLIYHCIUTENBHOMN TeXHUKH
18.02.2022 r. npotokosn Ne 9.

(Haumenosanue kaedpol, dama, novep npomokoaa)
3aB. kadeapoii ﬂ%ﬁ/ Yepueuxas 1.E.
Pa3paborunk nporpammsl /7
K.T.H., JIOLICHT ‘ Barytun D.U.
(yuenas cmenens u yuenoe seanue, ©.M,0.)
Cornacosano: s
Hupexrop Hay4HO# 6GubIMOTEKH /%LQ Maxkaposckas B.I".

v

Pabouas mporpamva mmcummmHb NEPECMOTpeHa, OOCYXIeHa M pPEKOMEHIOBaHA K
pearmsanun B 06pa3soBaTeIbHOM MPOLECCE HA OCHOBAHHU y4ebnoro mrana OITOIT BO 09.04.01
HHdopmartuka ¥ BblUMCIMTENbHAS TeXHHKA, nporpamma  «Kubepdusuueckne cucremsr u
HMCKYCCTBEHHBIH MHTEJLIEKT», HAaNPaBICHHOCTH (poduis) «O6naunas u ceTeas HH(ppacTpyKTypa
CHCTEM HCKYCCTBEHHOT'O HHTEJLICKTa, 000PEHHOTO YUeHBIM COBETOM YHHBEPCHTETa IPOTOKOT

Ne 7 «AF» O 2008r., ma sacenamuu Ka(eapsl BBIYHCIUTENBHON TEXHUKH
npoTokon Ne o « 37 » &8 20 Z3r.
3as. kadbenpoii T — HU.E. Yepnercas

PaGouas nporpamma mucHMIIIHHEI NIEPECMOTpeHa, OOCY)KIeHa M pPEKOMEHIOBAHA K
peamzalun B 00pasoBaTeNbHOM NPONECCe HA OCHOBAHHUH y4eGHoro 1urana OITOIT BO 09.04.01
Wudopmarnka w BeMHCTHTENBHAS TexHHKA, nporpamma «KubGepdusuueckne cucremsr u
HCKYCCTBEHHBIH HHTEIUIEKT», HAIPaBICHHOCTH (Mpodiie) «O6aunas u ceTenas uH(]pacTpykTypa
CHCTEM HCKYCCTBEHHOI'O HHTEILIEKTa», 000PEHHOT0 YYEeHBIM COBETOM YHHBEPCHTETA IIPOTOKOJ
N 4§ « JF » 03 2024 r., Ha 3acenanmu Kadempbl BEMHCIUTENHHON TEXHUKH

mpoToKon Ne J  « 30»__ 0% 2024 .
A

3aB. xadeapoii

W.E. Yepnenkas

Paboyast mnporpamma aucumrumHEl nepecmorpena, o0cyxneHa M peKOMEHJOBaHA K
peamsamy B 00pa3oBaTebHOM NPOLECCe Ha OCHOBaHMH ydeGHOro mmaxa OITOIT BO 09.04.01
Hnpopmatika u BBMHCIMTENBHAT TEXHHMKA, nporpamma  «Kubeppusuueckne cucreMsl u
HCKYCCTBEHHbII HHTEJUIEKT, HAPABIEHHOCTH (poduis) «O6maunas u cerepas HH(ppacTpyKTypa
CHCTEM MCKYCCTBEHHOI'O MHTEILIEKTa», 0J0OPEHHOT0 YUEHBIM COBETOM YHMBEPCHUTETA IPOTOKOI
Ne « » 20 r., #a 3acenaHun Kadeapbl BBHIYHCIUTEIBHON TEXHUKH
MPOTOKOJI Ne « » 20 r

3aB. kadeapoii W.E. Yepnenkas
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1 Hearp u 3apaum qaucuunanHbl. IlepedeHs miiaHupyemMbIX pe3yibTaToB 00yue-
HHSA 10 AMCUMILIMHE, COOTHECEHHBIX ¢ INIAHUPYEMBIMH pPe3yJIbTAaTAMU OCBOCHHS OC-
HOBHOH npogeccuoHaILHOM 00pa30BaTEeILHON POrPaMMBbI

1.1 Ieap AUCHUNINHBI

Hensamu npenofaBaHus TUCLUIUIMHBI SIBJISFOTCS:

eBOCHUTAHHE OOLIEH JOrMKO-aJrOPUTMHUYECKON KyJIbTYphl M (opMHpOBaHHE
OTIPEICNIEHHOTO CTHJISL MBIIUICHUS, HEOOXOIUMBIX JUIsl 3((HEKTUBHOIO HCIIONb30BAHUS U
pa3paboTKu 00TAYHBIX BRIYUCIUTEIBHBIX CUCTEM;

eo3HakomiieHue ¢ mpotrokojaoM HTTP u npunuunamu ero paboTsl;

erioTyyeHue 0a30BBIX 3HAHMM MO MpPUHLHUNAM U crocobam peanuzanuu RESTful
BE0-CEPBUCOB;

® 03HAKOMJICHUE C MUKPOCEPBUCHOW apXUTEKTYPOU ITPUIIOKEHUM.

1.2 3agauu JUCHUTIMHBI

OcCHOBHBIE 331aUu AUCLUUIUIMHBI CIIETYIOIINE:

eo3naxkomienue ¢ cucremamu DVC u MLFlow;

®[10JIyYE€HUE HABBIKOB OpraHU3allMi KOHBEHEpOB 00pabOTKHU JAAHHBIX, YIPABICHUS
KU3HEHHBIM LIUKJIOM IIPOEKTa MAIIMHHOTO 00YUYEHUS;

®[I0JIyYEHHE  TEOPETUYECKUX  3HAHUU 110
COBPEMEHHBIX CUCTEM KOHTEHHEpU3aLNY;

®BBIPA0OTKA HABBIKOB pa3pabOTKHU U KOHTEWHEPHU3ALIMHU BEO-CEPBHUCOB.

OCHOBaM  (DYHKIIMOHUPOBAHUS

1.3 IlepeyeHb MIIAHNPYEMBIX pe3yJbTAaTOB 00y4YeHHS MO JUCHHUILIAHE, COOTHe-
CEHHBIX C IUVIAHUPYEMBIMH Pe3yJabTATAMH OCBOCHHMS OCHOBHOW NPO(ecCHOHAIBLHOI
00pa3oBaTeIbHOM MPOrPaMMBbI

Inanupyemvle pesyivmanmul 0c- Koo ITnanupyemvle pezyivmanmol
60€HUsL U HAUMEHOBAHUE 00yuenUst no OUCYyuniune,
OCHOBHOU NPOhecCUOHANbHOU uHouUKamopa coommuecennvle ¢ UHOUKAMOPAMU 00C-
00pazoeamenbHoU NPOSPaAMMbL docmudicenus mudicenuss KoMnemeHyutl
(komnemeHyuu, 3aKpenieHHble KOMnemeHyuu,
3a OUCYUNAUHOU) 3aKpenieHHO20

K00 HaumeHosaHue 30 QOUCYUNTUHOU
Komne- KoMnemeHyuu
MeHyuy
[1IK-4 Criocoben pykoBoauth | [1K-4.1 PykoBonut pa3paboTkoi apxu- 3Hamp: METOIbI PYKOBOJCTBA IIPOEKTa-

MMPOCKTaMHu 110 co3a-
HUIO KOMIIJICKCHBIX
CUCTEM UCKYCCTBCHHO-
TO HHTCIIJICKTA

TEKTYPbl KOMIUICKCHBIX CUCTEM UCKYCCT-
BCHHOI'O MHTCJIJICKTa

[IK-4.2 OcymiecTBIseT pyKOBOJCTBO CO3-
JaHUEeM KOMIUIEKCHBIX CHCTEM HCKYCCT-
BEHHOT'O HHTEIUIEKTA C IIPUMEHEHHEM
HOBBIX METOJOB 1 allTOPUTMOB MAIIMHHO-
ro o0y4eHus

MU 110 CO3JJaHUI0 KOMIIEKCHBIX CUCTEM
HCKYCCTBEHHOI'O UHTEIIEKTa

Ymems: ocymecTBIsATh pyKOBOICTBO
MIPOEKTAMH TI0 CO3/IaHHIO0 KOMIUIEKCHBIX
CHCTEM MCKYCCTBEHHOTO MHTEIUIEKTa
Hmemsb onvim deamenvrnocmu 1o pyxo-
BOJICTBY ITPOEKTaMH O CO3AaHHIO KOM-
IUIEKCHBIX CHCTEM HCKYCCTBEHHOTO MH-
TeJIeKTa




Inanupyemvie pezynomamsi oc- Koo Inanupyemvie pe3ynomamoi
80eHUs U HauMeHo8aHue 00yueHUs no OucCyuniuHe,
OCHOBHOUL NPOhecCUOHANbHOU UHOUKamopa coommuecenHvle ¢ UHOUKAMOPAMU 00C-
o0bpazosamenvHoll npocpammol docmudicenus MUCEHUs. KOMnemeHYul
(KomnemeHyuu, 3aKpenieHHvle KoMnemeHyuu,
3a OUCYUNIUHOU) 3aKpenieHHo20
K00 HaumeHosaHue 3a QOUCYUNTUHOU
Komne- KoMnemeHyuu
meHyuu
IK-5 Crioco6en pykoBoauts | [1K-5.2 PykoBoauT co3nannem cuctem 3uamp: METOIbl PyKOBOJACTBA IIPOEKTa-
IIPOEKTaMH 110 CO3/1a- HCKYCCTBEHHOT'O MHTEIIJIEKTA HA OCHOBE MH I10 CO3/JaHUI0 KOMIIIEKCHBIX CHCTEM
HUIO, TIOAJIEPIKKE MoJiesiei UICKYCCTBEHHBIX HEHPOHHBIX HCKYCCTBEHHOT'O MHTEIJIJIEKTA HA OCHOBE
HCTIOJB30BAHUIO CHC- ceTel U MHCTPYMEHTAIBHBIX CPENICTB HEeHpOCeTeBBIX MOIEel 1 METOJOB
TEMBI HCKYCCTBEHHOTO Ymems: ocymecTBISATE pyKOBOJICTBO
WHTEIUIEKTa Ha OCHOBE MIPOEKTaMH IO CO3TAaHUIO KOMIUIEKCHBIX
HEHpOCEeTEeBBIX MOJIE- CHCTEM HCKYCCTBEHHOTO MHTEIJUIEKTa Ha
JIEW U METOJIOB OCHOBE HEUPOCETEBBIX MOJIENE U METO-
JIOB
HUmems onvim deamenbHocmu 1o pyko-
BOJICTBY ITPOEKTaMH MO CO3AaHHIO KOM-
IUIEKCHBIX CHCTEM MCKYCCTBEHHOTO MH-
TEJUIEKTA HA OCHOBE HEHPOCETEBBIX MO-
Jiesel 1 MEeToJI0B
IK-6 Crioco6en pykoBoauth | [1K-6.2 TIpuMenseT BapuaHThl UCIIONB30- | 3Hamb: METOJBI PYKOBOJICTBA POEKTa-

MPOEKTAMH TI0 CO3/1a-
HUIO KOMIUIEKCHBIX
CHCTEM Ha OCHOBE aHa-
JIUTUKYU OOJIBIINX JaH-
HBIX B Pa3JIMYHBIX OT-
pacisix

BaHMS OOJIBIINX JIAHHBIX, ONIPEEICHUMH,
cJI0Bapel M 3TaJlOHHOM apXUTEKTYpPbl
OOJIBIINX TAHHBIX ITPU PYKOBOZCTBE IIPO-
€KTaMH T10 ITOCTPOEHHIO KOMIUIEKCHBIX
CHCTEM Ha OCHOBE aHAIUTHKHU OOJBIINX
JTAaHHBIX B PA3IUYIHBIX OTPACIIAX

[1K-6.3 [IpoBoauT MIaHUPOBAHUE,
yIIpaBJIeHUE, Pa3BEPTHIBAHUE, AYUT
0€3011acCHOCTH 1 3aIUTHI HEPCOHATIBHBIX
JIaHHBIX IIpU paboTe ¢ OOJIBIINMH 1aH-
HBIMH U PYKOBOAMT OTIEPALMOHHON s
TEJIFHOCTBIO, CBA3aHHOM ¢ O€301acHo-
CTBIO M 3alIUTON ITEPCOHAIBHBIX JaHHBIX
pu paboTe ¢ OONBPIINMH JAHHBIMU

MH I10 CO3/JaHUI0 KOMIIEKCHBIX CHCTEM
Ha OCHOBE aHAIMTHKU OOJIBIIUX JAHHBIX
B Pa3IMYHBIX OTPACIIX

Ymemp: ocymecTBIsATh PYKOBOJICTBO
MPOEKTAMH TI0 CO3/IaHHI0 KOMIUIEKCHBIX
CHCTEM Ha OCHOBE aHAIUTHUKU OOJIBIINX
JIAaHHBIX B Pa3JIMYHBIX OTPACIAX

Hmemp onvim deamenbHocmu 10 pyKo-
BOJICTBY ITPOEKTaMH MO CO3AaHHIO KOM-
TUIEKCHBIX CHCTEM Ha OCHOBE aHAJIUTHKH
OOJIBIINX JaHHBIX B PA3JIMYHBIX OTPACIsIX

2 VYka3zaHue MecTa JTMCUMILUIMHBI B CTPYKTYpPe OCHOBHOI NpodeccuoHaIbLHOM
o0pa3oBaTe/ibHOI POrPaMMBbI

Huctmmnmaa K.M.01.02 «O6a1adHble BEIYUCIUTEIIBHBIC CUCTEMBDY BXOIHUT B 00S3aTEIIb-
HYIO 49acTh, (POPMHUPYEMYIO y4aCTHUKaMH 0Opa30BaTeIbHBIX OTHOIICHHWH Omoka 1 «Jluc-
MUTUTMHBL  (MOAYJIN») OCHOBHOM TpodecCHOHATBHOW 00pa3oBaTEIbHOM MPOTPAMMBI —
nporpammbl Maructpatypsl 09.04.01 «MudpopmaTtuka U BBIYMCIHMTENbHAS TEXHUKA, Ha-
paBJICHHOCTHY, porpamma «Kubepduznueckne cucteMbl U UCKYCCTBEHHBIH UHTEIUICKTY,
HarpaBjieHHOCTh (mpoduiib) «O6nauHas U cereBasi HHOPACTPYKTYpa CUCTEM HCKYCCTBEH-
HOTO MHTEJJIEKTay. JJucuuIuiniaa u3ydaercs Ha 1 Kypce Bo 2 ceMmecTpe.

3 O0beM TUCHUILVIMHBI B 324e€THBIX €IMHULAX C YKA3aHMEM KOJIHYeCTBAa aKaje-
MHUYECKHX WJIH ACTPOHOMMYECKHX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y-
YaUUXCs ¢ mpenojaBaresieM (110 BUIaM Y4eOHBIX 3aHATHIT) U HA CAMOCTOSATEJILHYIO
padoTy o0y4arommxcst
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O6m1ast TPy 10€eMKOCTh (00BEM) TUCHMUIUIMHBI COCTABIISIET 3 3aYETHBIX €IUHUIIH (3.€.),
144 axameMu4ecKux Jaca.

Taomuna 3 — O0BEM IUCIUILUINHEI

Buapr yaeboit paboTh Beero,
4acoB
OO0u1ast TPYA0EMKOCTh AUCIUILTUHBI 144
KonrakTHas pabota 00ydaromuxcs ¢ npemnoaaBaTesneM (Mo BUAaM yu4eOHBIX 42,15
3aHSITHI) (BCETO)
B TOM YHUCIIE:
JEKUUU 8
n1abopaTopHbIe 3aHATH 16
IIPAKTHYECKUE 3aHATHS 16
CamocrositenbHas pabora o0ydaromuxcs (Bcero) 65,85
KoHTposb (moAroToBKa K 9K3aMEHY) 36
KonraktHas paboTa no npoMexxyTodHoit arrecraiuu (Bcero KoPa) 2,15
B TOM YHUCIIE:
3aueT HE IPEyCMOTPEH
3a4eT ¢ OLEHKOU HE MPeyCMOTPEH
KypcoBasi paboTa (IIpoeKT) HE TIPETYCMOTPEHO
9K3aMeH (BKII0Yast KOHCYJITAIUIO TIepe]l IK3aMEHOM) 2,15

4 Coaepxanne TUCHMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3aejiaMm) ¢ yKa-
3aHMEM OTBEJACHHOI0 HA HUX KOJMYECTBA aKAJAeMHYECKHX YaCOB U BUA0B Y4eOHbIX
3aAHATHN

4.1 Conep:kanue TUCHUIIAHBI

/i Paznen (Tema) qUCHUIUINHBL Coneprxanue

OpraHﬂgauHH 001ayHBIX BbIUMCIIHA- | [Ipotokon HTTP. Opranuszaius u (GyHKIHOHHPOBAHHE IPOTOKOJIA
TenbHBIX CHCTEM HTTP. OchoBbel nporokona HTTP. Opranmzanus k3mupoBaHHsS B
nporokonne ~ HTTP.  RESTful-cepBucel u  MHKpocepBUCHas
apxurexrypa. Apxutektypa REST u mukpocepsucsl. [IpoektupoBanue
RESTful-cepsucos. [IpoekTipoBanne MUKPOCEPBUCHONW apXUTEKTYPHI.
1 Coznanne RESTful-cepBucoB. Cucremsl KoHTeHepu3anun. Cucrema
’ koHTelHepu3amu  Docker. Coopka o6pa3oB Docker. 3amyck
KOHTEMHEPHU30BaHHBIX MPUIIOKEHUN. N3yuenue TEXHOJIOTUN
KoHTeliHepu3anuu Ha 6a3e Docker. YmpapieHue >KM3HEHHBIM ITUKIIOM
npoekTta MammHHOTO 00y4eHus. Cucremsl DVC u MLFlow. Pabora ¢
cucremoit DVC. Pabota ¢ cucremoit MLFlow. Ynpasienue oOpa3amu
u koHTeitHepamu Docker ¢ momoinero uHcTpyMeHTa Docker-compose.

Tabnuna 4.1.2 — Coneprxanue TUCIUTUIMHBI U €€ METOIMYeCKoe obecreueHme

Bunbl nesrenbsHOCTH VYuebHo- IKomrre-
Ne | Pasnen (Tembl) meronmeckne | Popma Tekyiero TEHIMH
MaTepHalibl KOHTPOJIA YCIEBAEMOCTH
/i | AMCHMIIHHI nek., | Ne, mab. Ne, (1o HezmensIM cemecTpa)
yac. p.,

1 2 3 4 5 6 7 8
1| Opraamsanus o0IaYHbIX 1.Y2. Y- [1IK-4
P ! 8 16 | 16 | YLY2V3 C.30 TR

BBIYMCIINTEIBHBIX CHC- MVY-1




| Tem TK-6
Hmozo 8 16 16
V-1 — yueOHas nureparypa; MY-1 — meroauueckue ykazaunus; C — cobeceioBaHue;
3J1 — 3ammTa mabopaTtopHoit paboTeI B BUae codecenoBanms; 30 — 3ammuTa oTyeTa
4.2 JIaGopaTopHble 3aHATHA U (WJIM) NPAKTHYECKHE 3aHATHSA
4.2.1 JIabopaTopHbIe 3aHATHUA
4.2.1 JIabopaTopHbIe 3aHATUA
Tabnuua 4.2.1 — JlabopatopHbie pabOThI
No HaumenoBanwue nabopaTopHOr pabOThHI O06newm,
Jac.
1 | Opranuzanus 00JJaYHBIX BEIYUCITUTEIBHBIX CHCTEM 16
Hroro: 16
4.2.2 IlpakTHYeCKHE 3AaHATHS
Ne HaunMeHoBaHMe pakTUUECKOU paboThI O6mbewm,
yac.
1 | Opranu3zaiusi 0071a4HbIX BBIYUCIUTENIBHBIX CUCTEM 16
Hroro: 16

4.3 CamocrositeabHast padora crygenToB (CPC)

Tabmuua 4.3 — CamocTodTenbHas padoTa CTyI€HTOB

HaumenoBanue paznena

CpOK BBITIOJTHEHUS

Bpewms, 3atpaunBaemoe

JTUCHUILINHEBI Ha BeinmoaHenue CPC,
yac.
1 | OGixaynble BBEIYUCIINTEIbHEIE 2-18 uenens 65,85
CHCTEMBI
Hmoczo: 65,85

5 IlepedyeHb y4eOHO-METOANYECKOT0 00ecredeHHs J1JIs1 CAMOCTOATEIbHOM pa-
00ThI 00Y4YAIOIIUXCS MO TUCHHUIITIMHE

CryaeHTbl MOTYT IpPH CaMOCTOSITEIbHOM HW3YYEHUHU OTAENIbHBIX TEM U BOIIPOCOB
JUCIMILTUAH MOJIb30BAThCA YUCOHO-HATIISIAHBIMU MTOCOOMSIME, yUeOHBIM 000PYI0BaHHUEM U
METOIMYECKUMH pa3zpaboTkamMu Kadeapsl B pabouee Bpems, ycTaHoBieHHoe [IpaBunamu
BHYTPEHHET0 pacropsiaka pabOTHUKOB.

Y4ebHo-MeToaAnuecKoe o0ecreyeHue Il CaMOCTOSATENbHOM paboThl 00yYarouIuxcs
0 JIAaHHOM JUCIUIUIMHE OPTaHU3yeTCs:

oubIUOMEKO yHUBEpCUmMemda.:

e OuOmuoTe4HbI (HOHJ YKOMIUIEKTOBAH Y4YEOHOW, METOAMYECKOW, HAy4HOH, Ie-
PUOJINYECKON, CIIPABOYHOM M XYJO0XKECTBEHHOW JIUTEPATYPOH B COOTBETCTBUU C
VII u nannou PII/I;
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® pyMeeTcd JIOCTYNl K OCHOBHBIM HH(OpPMAIMOHHBIM 0O0pPa30BaTEIbHBIM PECypcam,
nH(OpMaIIMOHHOM 0a3e JaHHBIX, B TOM 4ucie Oubiauorpaduueckoi, BO3MOXKXHOCTh
BbIXxoJia B IHTEpHET.

Kagheopoii:

e myreM  obOecreyeHUs  JOCTyMHOCTH  BCErO0  HEOOXOAMMOro  y4eOHO-
METOJIMYECKOTO U CIIPABOYHOTO MaTepHana;

® IIyTeM TMPEAOCTaBICHUS CBEACHUH O HAIMYWK YYCOHO-METOJMYECKOW JIUTepa-
TYpbl, COBPEMEHHBIX MPOTPAMMHBIX CPEACTB, METOJIUYCCKUX PEKOMEHIAIHNMA, TO-
coOuil MO0 OpraHM3aluyd CaMOCTOSATEIHHON PabOThI CTYICHTOB, BOMIPOCOB K DK3aMe-
HY, METOAMYECKUX YKAa3aHU K BBIITOJHEHHIO JTa00OpaTOPHBIX paldoOT U T.1.
munoepagueii ynugepcumema:

® [IOMOINb aBTOpPaM B IMOJTOTOBKE W M3AAHUM HAYYHOH, Y4EOHOW U METOIUYECKOM
JUTEPATYPHI;

® yIOBIIETBOPEHUE MOTPEOHOCTH B THUPAXKUPOBAHUM HAYYHOU, YUeOHON M MeToIuYe-
CKOM JINTEpaTypHI.

6 06p330BaTeJILHLIe TeXHOJIOIruu. TeXHOJI0rnN UCN0JIb30BAHUS BOCIIUTATE/Ib-
HOI'0 MoTeHIMaJa TNCIHUIIJINHbI

Peanu3zaiys KOMIETEHTHOCTHOTO MOJIX0/1a MPElyCMaTPUBAET IIUPOKOE MCIOJIb30-
BaHHE B 00pa30BaTEIbHOM MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEICHUS 3a-
HSTUW B COUYETAaHUU C BHEAYJAUTOPHOU pabOTOil ¢ 1enbio GOpMHUPOBAHUS YHUBEPCATBHBIX,
oOmenpodeccuoHanbHbIX U MTPOPECCHOHATBHBIX KOMIIETSHITNI 00yJarOIIMXCS.

[TpakTryeckasi MOArOTOBKA OOYUYAIOMIMXCS MPHU peaTu3aiuy TUCIUTITUHBI OCYIIIe-
CTBJISIETCA IyTEM IPOBEICHUS MPAKTUYECKHX / JIaDOpATOPHBIX 3aHATUN, MpeaycMaTpu-
BAIOIUX y4YacTHE OOYYArOMIMXCS B BBINOJHEHUU OTICIBHBIX AJIEMEHTOB padoT, CBsI3aH-
HBIX C Oyayuield npopecCHOHAIbHON AESATENbHOCThIO M HAIpPaBJICHHBIX Ha (OpMHUpOBa-
HUE, 3aKPEIUICHUE, pa3BUTUE MPAKTHUYECKUX HABBIKOB M KOMIETEHUMH 10 HAIpaBJIEHHO-
cti (mpoduitro, cnenuanu3anuu) nporpammel O0akanaspuara (cnenuanurera). [Ipakruye-
CKas MOJArOTOBKA BKJIIOYAET B ce0s OTAENIbHbBIE 3aHATHS JEKUMOHHOTO TUIA, KOTOPbIE MPO-
BOJSTCS B MPO(UIBHBIX OpraHU3alusAX U NpelycMaTpUBAIOT Nepeaady yueOHoil uHdop-
Maluu 00yJaronmcs, He0OOX0IUMOM AJIs MOCIEAYIOIErO BBIITOJIHEHUS padoT, CBSI3aHHBIX
¢ Oyayuieit npodecCuoHAIbHOMN 1eITeTbHOCTDIO.

[TpakTryeckast HOArOTOBKA 00YUYAIOIIKUXCS MPU peaTu3aluy AUCIUIUIMHBI OPTraHu-
3yeTcsl B peabHBIX TPOU3BOJICTBEHHBIX YCIOBUAX (B MPOMDUIBHBIX OpraHU3aIusIX) U (MIIH)
MOJIETIBHBIX YCIOBUAX (00OPY/IOBaHHBIX (MOJHOCTHIO WJIM YAaCTUYHO) B MOJPA3IACICHUSIX
YHUBEPCUTETA).

[TpakTHueckast MOATOTOBKA OOYYAIOIMIUXCS MPOBOJIUTCS B COOTBETCTBHH C TOJIO-
xenueM 1 02.181.

CopeprxaHre NUCUMILUIMHBI 00J1a/1aeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM ITOTEHIMA-
JIOM, TMOCKOJIbKY B HEM aKKyMYJHUPOBAaH UCTOPUYECKUM U COBPEMEHHBIA COIMOKYIBTYP-
HBbI ¥ (WIKM) HAy4YHBIM OMNBIT YeJioBeuecTBa. Peanuzaiius BOCIUTATENIHHOTO MOTEHI[MATA
JUCUUIUIMHBI OCYUIECTBIISIETCS B paMKaxX €IMHOr0 00pa3oBaTENIbHOTO U BOCIUTATEIBHOIO
npoLecca U CrocoOCTBYET HEMPEPHIBHOMY PA3BUTHUIO JIMYHOCTH KAXKJIOTO 00Yy4aroIerocs.
JlucuuIuinHa BHOCUT 3HAYMMBINA BKJIaJl B (popMupoBaHue 001Iel 1 (1in) npodeccuoHallb-
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HOM KyJbTypbl oOyuaromuxcs. CojaepaHue IUCUMIUIMHBI CIIOCOOCTBYET JYXOBHO-
HPABCTBEHHOMY, IPaKJIaHCKOMY, aTPUOTUYECKOMY, IPABOBOMY, SKOHOMUYECKOMY, MPO-
(hecCHOHAIBHO-TPYJOBOMY, KYJbTYPHO-TBOPUECKOMY, (DU3UYECKOMY, 3KOJIOTHYECKOMY
BOCITUTAHUIO 00YYaIOIINXCSI.

Peanu3zaius BocnuTaTeIbHOTO MOTEHIMANA TUCHUILIUHBI TOJPa3yMeBaET:

— IIeJICHAIIPaBJICHHBIMN OTOOP MpernoAaBaTeieM U BKIIOYCHUE B JICKITMOHHBIA MaTe-
puai, MaTepuan Juisl MPaKTUYECKUX U (Uiu) 1ab0paTOPHBIX 3aHATUH COACp)KAHUA, IEMOH-
CTpHUPYIOLIEro oOydarouuMmcss o0pa3ibl HACTOSILET0 HAYYHOTO MOJBHKHUYECTBA CO3/a-
TEJEe U IpeJICTaBUTENEN JaHHOM OTpaciu HayKH (IPOU3BOJCTBA, SKOHOMUKH, KYJIbTYpbI),
BBICOKOT'0 MpO(eCcCHOHAIM3MA YUEHBIX (MPEACTaBUTENEH MPOU3BOACTBA, ACATENECH KyJb-
Typbl), UX OTBETCTBEHHOCTH 3a PE3YJbTAThl U MOCIEACTBUS ACSITEIHLHOCTH AJISI IPUPOIBI,
YyelioBeKa M 00IlecTBa; MPUMEphl MOJIMHHOW HPABCTBEHHOCTH JIIOJEW, MPUYACTHBIX K
Pa3BUTHUIO HAyKHU, KYJbTYpbl, SKOHOMUKH U MPOU3BOJACTBA, a TAKXKE MPUMEPHI BHICOKON
OYXOBHOM KyJbTYpbl, NaTPUOTHU3MA, TIPAXIAHCTBEHHOCTH, T'yMaHHM3Ma, TBOPYECKOIO
MBIILJICHUS,

— TMPUMEHEHHE TEXHOJOTUH, (OpM W METOJOB MpENoAaBaHUs JAUCIUILUIUHEI,
UMEIOIIMX BBHICOKUH BOCITUTATENBHBIN d(PPEKT 3a cUeT CO3/IaHus YCIOBHM I B3aUMOJICH-
CTBUS OOYYArOMIMXCS C MPEenojaaBaTelieM, JAPYTUMH OOyYarolUMUCs, MPEICTaBUTEIIMU
paboronarenell (KomaHaHas paboTa, MPOEKTHOE OOy4YEHHUE, AEIIOBBIE UIPbI, pa300p KOH-
KPETHBIX CUTYallUi, pelieHue KelCOB, MaCTEP-KJIACCHI, KPYIJIbI€ CTOJIBI, IUCITYThI U 1Ip.),

— JIMYHBIA NpUMEp MpenojaBarelis, JEMOHCTPALMI0 UM B 00pa3oBaTENbHON Jes-
TEJIBLHOCTH U OOIIEHUH C 00YUYaIOIMMUCSA 32 paMKaMU 00pa30BaTEILHOTO MPOIECcca BLICO-
KO 00111e# 1 TpodecCroHaTbHON KYJIbTYPHI.

Peanuzanus BoCUTATENHHOTO MOTEHIMAIA JUCHMIUIMHBI HA Y4EOHBIX 3aHATHUSIX
HaIpaBJIeHa Ha MOJJIep KaHie B YHUBEPCUTETE €IMHOMN pa3BUBalOLIEi 00pa3oBaTebHON U
BOCIIUTATENIbHOU cpefbl. Peann3anysi BOCOIUTATEILHOIO MOTEHIIMANIA AUCHUILIUHBI B XOJI€
CaMOCTOSITeIIbHOM pabOThl 00YYaIOIMIMXCS CIIOCOOCTBYET Pa3BUTHIO B HUX IIEJICYCTPEM-
JIEHHOCTH, UHUIIMATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOEH pa-
00TBI — Ka4yecTB, HEOOXOAMMBIX IJi YCIENIHONW COIUaIM3alMd M MPOo(hecCHOHATBHOTO
CTaHOBJICHHS.

7 ®OHJ OLIEHOYHBIX CPEACTB JJIA MPOBeAeHUS POMEKYTOYHON aTTeCTAlUU
00y4aromuxcs Mo JMCUUIINHE

7.1 IlepevyeHb KOMIIETEHIMI C YKa3aHMEM 3TANOB UX (JOPMUPOBAHUA B MpoIeC-
ce 0CBOCHHMS OCHOBHOM npogeccuoHaIbLHON 00pa30oBaTeIbLHON IPOrPaMMbl

Tabauua 7.1 — Dtanel popMupoBaHusi KOMIIETEHUUN

[TK-4 CnocoOeH pyKOBOAUTH O6naynbple BeIYMCIUTENB- | CHCTEMBI HCKYCCTBEH-

IMPOCKTaMU IO CO3AaHNUI0 KOM-
IIJICKCHBIX CUCTEM UCKYCCTBCHHO-
T'O HHTCIIJICKTa

HBIC CHCTEMBI, Ammapar-
HO-TIpOrpaMMHOE  obec-
MevYeHue HHPPACTPYKTY-
pBl CHCTEM HCKYCCTBCH-
HOrO HHTEJIEKTa, YueO-
Has TEXHOJOIrn4yeckas
(TpoexTHO-

TEXHOJIOTHYECKAsA) TIpaK-
THKa, MammaHOEe 00yue-

HOro HHTEeJIeKTa, Mo-
OMIIBHBIE W CETEBLIE
APXUTEKTYPHI KOM-
IJIEKCHBIX CHCTEM MC-
KYCCTBEHHOT'O  WHTE-
nekrta, OTKa30yCTOWUIN-
BbIE W MacITaOupye-
MBIC BBIYHCIUTEILHBIC
CUCTEMBI, YIIpaBlcHUE




HUE U HEHpPOCETEeBhIE MO-
bi(Sh) 78

HpOI/IBBOI[CTBGHHaﬂ TCXHOJIOTHUYCCKasa (HpOCKT—

HO-TCXHOJOTINYECCKas

) IpakTHKa

NPOCKTaMHU Pa3pabOTKH
CHCTEM HCKYCCTBEHHO-
r'0 MHTEIUIEKTa

ITK-5 CnocobeH pyKOBOAUTH
MIPOEKTaMHU T10 CO3JIaHUIO, TTO/I-
JIEPIKKE W UCTIOIH30BAHUIO CHC-

TEMBbI HCKYCCTBEHHOTO MHTEILICK-
Ta Ha OCHOBE HEHPOCETEBBIX MO-
NEeJIEW U METOZIOB

OO6nayHbple BBIYUACIUTEINb-
HBIE CHCTEMBI, Armapar-
HO-TIpOTpaMMHOE  00ec-
nedeHne HHOPACTPYKTY-
pBl CHCTEM HCKYCCTBEH-
HOTO WHTEJIeKTa, Ma-
MUHHOE O0yYCHHE U HEH-
poceteBbie Monenau, Aj-
TOPUTMBI H  CTPYKTYPBI
JAaHHBIX B CHCTEMax WC-
KyCCTBEHHOTO HHTEJUICK-
Ta, Y4eOHas TEXHOJOTH-
gecKast (TIpoekTHO-
TEXHOJIOTUYECKAsA) TIpaK-
THKa

MexaucuumnHapHbelii KypcoBod mpoekT, [1po-
U3BOJICTBEHHAs] TEXHOJIOTHYecKasi (IPOEKTHO-
TEXHOJIOTHYecKasi) MPaKTHKa

CucremMbl HCKYCCTBEH-
HOT'O MHTEJIJICKTA,
YnpapieHue MpoeKTa-
MU pa3pabOTKH CHUCTEM
UCKYCCTBEHHOIO  WH-
TEJIEKTa

ITK-6 CnocoOeH pyKOBOAUTH
IPOEKTaMH IO CO3/IaHUIO KOM-
IUIEKCHBIX CHCTEM Ha OCHOBE
aHAJUTHUKU OOJIBIINX JaHHBIX B
Pa3IMYHbIX OTPACIISX

Cucremsl 06paboT-
KA OOJIBIINX JaH-
HbIX, HNHbOKOMMY-
HUKAI[MOHHBIC CHC-
TEMBI HUCKYCCTBCH-
HOTO HHTEJJIEKTa,
TexHonorun  mo-
CTPOEHUS ceren
HOBOT'O TIOKOJICHUS

AmnmapatHo-
mporpaMMHoOe obecriede-
HUE HHPPACTPYKTYPHI
CHCTEM HCKYCCTBEHHOTO
WHTEIUICKTA, YueOHas
TEeXHOJIOTHYecKasi  (mpo-
€KTHO-TEXHOJIOTHUECKasi)
npakTrka, O0NayHbIe BbI-
YUCITUTENLHBIE CUCTEMBI

MeXaUCIUIUIMHAPHBIN KYpCOBOU IMPOEKT

VYipaBieHue NpoeKTa-
MU pa3pabOTKH CHUCTEM
WUCKyCCTBEHHOTO  WH-
TeJUIEKTa, AJMHHUCT-
pUpOBaHUE ONEPAIUOH-
HBIX CHUCTEM, TeXHOIO-
TUU  [IHUPOKOIOJIOCHOMN
mudposBoit ceszu, I[lo-
CTpOCHHE UEHTPOB 00-
paboTKM MaHHBIX, Tex-
HOJIOTHUH OeCIpOBOIHON
cBsi3u, OTKa30yCTOWYM-
BBIC W MacmTadupye-
MBIC€ BBIYUCIHUTCIIbHBIC
cucteMbl, CucremMHoe
aJMUHUCTPUPOBAaHUE U
DevOps, IlpownsBomct-
BEHHAs MPeIIUILIOMHAS
MTPAKTHKA

IIpou3BoACTBEeHHAS IPAaKTHKA (HAYIHO-HCCIIEAOBATEILCKAs paboTa)

*Dmanwl st PIIJ scex ¢hopm 0byuenust onpedensiomest no y4eOHoMY RAAHY OYHOU (opMbl 0OVHeHUsL CLedYIOWUM 00pA30M:

Oran YueOHbli 1aH o4HON (popMbl 00yueHus/

CEMECTp M3YUeHHUs TUCHHUILTHHBI

bakanaBpuar Crenpanaurer Maructparypa
Hauanvnwiil 1-3 cemecTpsl 1-3 cemecTphl 1 cemectp
Ocnosnoti 4-6 cemecTphI 4-6 ceMecTphl 2 ceMecTp
3asepwarowuii 7-8 cemecTphl 7-10 cemecTpbl 3-4 cemectp

** Ecnu npy 3aTI0THEHUH TaOIUIIBI OOHAPYKUBAETCS, YTO OOUH UMY 08a 3mMana He 00eCTIeYeHbl TUCIUIUITMHAMHE, TPAKTHKAMH,

HUP, neodxomumo:

- IpU HAJIMYUU JUCHUIUINH, U3YYaIOUINXCA B PA3HBIX CEMCECTPAX, — PACIPCACTINUTD UX I10 3TalaM B 3aBUCUMOCTU OT Ne
ceMecTpa u3yueHus (HaualbHBIA TAll COOTBETCTBYET 00Jice paHHEMY CEMECTPY, OCHOBHOW U 3aBEPIIAOIIHIA — O0JIee MO3THUM

ceMecTpam);

- IpU HAIUYUU JUCHUIIIINH, U3YYaOIIUXCA B OAHOM CEMECTPE, — BCC NAUCHUIIIMHBI YKAa3aTh AJIs1 BCEX 3TAIIOB.
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7.2 Onucanue nokasaresjieil M KpUTepueB OLICHUBAHUS KOMIIETCHIUI HA pa3-
JIMYHBIX 3Tanax uxX GopMupoBaHus, ONIMCAHHUE HIKAJ OLEHUBAHUSA

Ta6muna 7.2 — Iloka3aTenau U KpUTEpUU OLICHUBAHUS KOMIICTCHIINH, IIIKajia OIlCHU-

BaHUA
Kox xomre- IToka3zarenu YpoBHU c(hOpMUPOBAHHOCTH KOMIIETEHIHH
TEHIUH / 3TaIl OIICHUBAHUS
(vKaszvieaemcsi KOMHCTCHI_II/Iﬁ
HA36aHUue smana _ o o )
7 (unouxamopet doc [Toporoswiii [TpoaBHHY THI Bricokwuii
usn.7.1) MUdICeHUs KoMne- o
(YIOBIETBOPUTEBHBIH) (xoporto) (oTnIMYHO)

menyutl, 3aKpen-
JIeHHble 3a OUCYun-
JUHOU)

TIK-4 Crioco6en
PYKOBOIUTH
MIPOEKTAMHU TI0
CO3JJaHUIO KOM-
ILUIEKCHBIX CUC-
TEM MCKYCCT-
BEHHOT'O UHTEII-
JIeKTa

[TIK-4.1 PykoBoauT
pa3paboTKoii apxu-
TEKTYPbI KOM-
IUICKCHBIX CHCTEM
HCKYCCTBEHHOTO
HHTEIJICKTa

[TK-4.2 Ocymiects-
JSIeT PYKOBOACTBO
CO3ZIaHHEM KOM-
IUIEKCHBIX CHCTEM
HUCKYCCTBCHHOT'O
HWHTCJUICKTA C IIpu-
MEHEHHEM HOBBIX
METOJIOB U JIro-
PUTMOB MalIMHHO-
ro O0y4YeHHUs

3Hamb: METO/IBI PYKOBO-
JICTBa MPOEKTaMH 10 CO37a-
HHIO KOMILIEKCHEIX CUCTEM
HCKYCCTBEHHOT'O MHTEJIEKTa
Ha IOPOTrOBOM YpOBHE
Ymems: ocymecTBIATE py-
KOBOJICTBO IIPOEKTAMH TI0
CO3JaHNI0 KOMIUIEKCHBIX
CHCTEM HCKYCCTBEHHOTO
MHTEJJIEKTa Ha TIOPOTOBOM
YpOBHE

Hmemo onvim oesamenvho-
cmu 110 PYKOBOJICTBY MTPOEK-
TaMH I10 CO3JaHUI0 KOM-
IJIEKCHBIX CUCTEM HUCKYCCT-
BEHHOI'0 MHTEJUIEKTA Ha I10-
POTOBOM YpOBHE

3namb: METO/IBI PYKO-
BOJICTBA NMPOEKTAMH I10
CO3IaHUI0 KOMIUICKCHBIX
CHUCTEM HCKYCCTBEHHOTO
WHTEIUICKTa Ha MPOBH-
HYTOM YpOBHE

Ymems: ocymecTBIATh
PYKOBOJICTBO TIPOEKTaMH
110 CO3JaHMUI0 KOMILJIEKC-
HBIX CHCTEM HUCKYCCT-
BEHHOI'O MHTEJIJIEKTA Ha
MIPOJIBUHYTOM YPOBHE
Hmems onvim oesn-
menvHoCmu 10 PyKOBO-
JICTBY TIPOCKTAMH 10
CO3IaHUI0 KOMIUICKCHBIX
CHCTEM HCKYCCTBEHHOTO
WHTEIUIeKTa Ha MPOIBH-
HYTOM YPOBHE

3Hamb: METO/IBI PYKOBO-
JICTBa MPOEKTaMH TI0 CO3-
JTAHHUIO0 KOMITJIEKCHBIX
CHUCTEM HCKYCCTBEHHOT'O
HHTEJIJIEKTA Ha BEICOKOM
YpoBHE

Ymems: ocymecTBIATh
PYKOBOJICTBO IIPOEKTAMU
10 CO3JaHUI0 KOMILIEKC-
HBIX CHCTEM HCKYCCTBEH-
HOTI'O MHTEJIJIEKTA Ha BBI-
COKOM YPOBHE

Hmemo onvim oesasmens-
Hocmu 110 PYKOBOJCTBY
MIPOEKTAMH IO CO3JaHUI0
KOMILICKCHBIX CHCTEM
HCKYCCTBEHHOTO HHTEI-
JIEKTa Ha BBICOKOM YPOBHE

TIK-5 Criocob6en
PYKOBOJTUTH
MPOEKTaMH T10
CO3IaHUI0, IIO/I-
JICPIKKE U UC-
[T0JIb30BAHUIO
CUCTCMBI I/ICKyC-
CTBEHHOI'O WH-
TeJIJIEKTa Ha OC-
HOBE HeilpoceTe-
BBIX MOJIEJIEN 1
METOIO0B

[IK-5.2 PykoBogut
CO3JJaHUEM CHUCTEM
HCKYCCTBEHHOTO
MHTEJJIEKTA Ha OC-
HOBE MOJIENIEeH uc-
KYCCTBEHHBIX HEM-
POHHBIX ceTel 1
HHCTPYMEHTAJIbHBIX
CPEICTB

3Hnamp: METOIIBI PYKOBO-
JICTBa IPOEKTaMH TI0 CO37a-
HMIO KOMITJIEKCHBIX CHCTEM
HCKYCCTBEHHOTO HHTEIJICKTA
Ha OCHOBE HEMPOCETEBBIX
MoOJeJIe 1 METOJI0B Ha I10-
pPOTOBOM YpOBHE

Ymems: ocymiecTBisATh py-
KOBOJZICTBO MPOEKTaMHU IO
CO3JaHHI0 KOMIUICKCHBIX
CHCTEM HCKYCCTBEHHOTO
HMHTEJIJIEKTa Ha OCHOBE HEM-
pOCETEBBIX MOAEEH U METO-
JIOB HA TIOPOTOBOM ypPOBHE
Hmemsb onvim oessmenvHo-
cmu 110 PYKOBOJZICTBY MTPOEK-
TaMH 110 CO3JaHUI0 KOM-
IIJICKCHBIX CUCTEM I/ICKyCCT-
BCHHOI'0 MHTEJIICKTa Ha OC-
HOBE HEMpOCETEBBIX MOJIE-
Jiel 1 METO/I0B Ha MOPOro-
BOM YpOBHE

3Hamp: METOIIBI PYKO-
BOJICTBA MIPOEKTaMH I10
CO3JIaHHUIO KOMIUTEKCHBIX
CHCTEM HCKYCCTBEHHOTO
UHTEJUIEKTa Ha OCHOBE
HEUPOCETEBBIX MOJIENEH
U METOJIOB Ha IIPOJBU-
HYTOM YpOBHE

Ymems: ocyniectBisTh
PYKOBOJACTBO MPOEKTaAMHU
IO CO3/IaHUI0 KOMIDIEKC-
HBIX CHCTEM HUCKYCCT-
BEHHOT'O MHTEJUIEKTa Ha
OCHOBE HEHPOCETEBBIX
MOJIeJIer U METOJIOB Ha
MPOJBUHYTOM YPOBHE
Hmemsb onvim Oes-
menvHoCcmu 0 PyKOBO-
JCTBY IIPOEKTaMU 110
CO3/IaHHI0 KOMIUIEKCHBIX
CHCTEM HCKYCCTBEHHOI'O
MHTEIUIEKTa Ha OCHOBE
HeWpoceTeBbIX MOJEEH
¥ METOJIOB Ha TIPOJIBU-
HYTOM YPOBHE

3Hnamp: METOIIBI PYKOBO-
JICTBA IPOEKTaMU 110 CO3-
JIAHUIO KOMIUIEKCHBIX
CHUCTEM MCKYCCTBEHHOT'O
VHTEJJIEKTa HAa OCHOBE
HEWpOCETEBBIX MOJIEIEN U
METOAOB Ha BBICOKOM
YpOBHE

Ymems: ocymiecTBasATH
PYKOBOJICTBO MPOEKTaMH
10 CO3JIaHUIO0 KOMILIEKC-
HBIX CUCTEM HCKYCCTBEH-
HOT'O MHTEJUIEKTA Ha OC-
HOBE HEMPOCETEBBIX MO-
eJiell 1 METOJI0B Ha BbI-
COKOM YPOBHE

Hmemsb onvim deameis-
Hocmu 10 PYKOBOJICTBY
MIPOEKTAMH [0 CO3JaHUI0
KOMILJIEKCHBIX CUCTEM
HCKYCCTBEHHOTO UHTEN-
JIEKTa Ha OCHOBE HeWpoce-
TEBBIX MOJIEIIEH U METO-
JIOB Ha BBICOKOM YPOBHE
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Kox xomme-
TEHIUH / 3Tall
(vkasvieaemcs

Ha36aHue smana
usn.7.1)

ITokazarenu
OILICHHUBAaHUA

KOMITETEHIINI
(unoukamopul 0oc-
MUdICEHUsL KOMNe-
menyutl, 3aKpen-
JIeHHble 3a OUCYuUn-
JIUHOU)

VYpoBHU cHOPMUPOBAHHOCTH KOMITETEHIIUU

[Toporosslii
(YIOBIETBOPUTEITHHBIH)

IIponBuHyTHIN
(xoporo)

Bricokuii
(oTIMYHO)

TIK-6 Criocoben
PYKOBOIHTH
MPOEKTaMH TIO
CO3aHHIO KOM-
IIJIEKCHBIX CHUC-
TEM Ha OCHOBE
AHAJIUTUKU
OOJIBIINX JaH-
HBIX B pa3yiny-
HBIX OTPACIIIX

[IK-6.2 [IpumensieT
BapHAHTHI UCTIOJb-
30BaHUS OOJBIINX
JTAaHHBIX, OIpererne-
HUM, crioBapeit u
3TaJOHHOM apXu-
TEKTYPBI OOJIBIIUX
JAHHBIX [IPUA PYKO-
BOJICTBE MIPOCKTaMU
10 IOCTPOEHUIO
KOMILTEKCHBIX CHC-
TEeM Ha OCHOBEC aHa-
JINTUKA OOJIBIIHX
JAHHBIX B Pa3iid-
HBIX OTPAaCIIAX

ITK-6.3 IIpoBoaut
[UTAHUPOBAHHE,
yIpaBJieHUE, pas-
BEPTBIBAHKE, AYAUT
0e30I1aCHOCTH U
3aIIUTHI IEPCO-
HaJIbHBIX JaHHBIX
pu padorte ¢
OOJBIINMY JaHHBI-
MU U PYKOBOJIHT
OrnepanruoHHON
NIESITENBHOCTBIO,
CBSI3aHHOM C 0€30-
MMaCHOCTEIO U 3a-
LIUTON TIEPCOHANb-
HBIX JaHHBbIX HpI/l
pabote ¢ OonbIIH-
MM JaHHBIMU

3Hnamp: METOIIBI PYKOBO-
JICTBA MPOEKTaMH IO CO3/1a-
HHMIO KOMITJIEKCHBIX CUCTEM
Ha OCHOBE aHAJIMTHUKU 00JIb-
IIUX JAaHHBIX B PA3TUYHBIX
OTpacisIX Ha IOPOTOBOM
YpOBHE

Ymemps: ocymecTBiaTs py-
KOBOJICTBO IPOCKTAMH 10
CO3JIaHHI0 KOMITJIEKCHBIX
CHCTEM Ha OCHOBE aHAJIUTHU-
KH OOJIBIIVX TaHHBIX B Pa3-
JUYHBIX OTPACIIX Ha TIOPO-
TOBOM YPOBHE

Hmemsb onvim oessmenvho-
cmu 10 PYKOBOJCTBY IPOEK-
TaMH 10 CO3JaHUI0 KOM-
IUIEKCHBIX CHCTEM Ha OCHOBE
AHAJUTUKU OOJIBIINX JaH-
HBIX B paSHI/l‘iHl)lX OTpaCJ'lﬂX
Ha IIOPOTOBOM YPOBHE

3namp: METOIIBI PYKO-
BOJICTBA IPOCKTAMU 10
CO3[JAaHUI0 KOMIIIEKCHBIX
CHCTEM Ha OCHOBE aHa-
JIATHKY OOJIBIINX JaH-
HBIX B Pa3JIMYHBIX OT-
paciisfix Ha MPOJBUHYTOM
YpOBHE

Ymemy: ocymecTBiATh
PYKOBOJICTBO TIPOCKTaMHU
10 CO3JJaHUI0 KOMILIEKC-
HBIX CUCTEM Ha OCHOBE
AHAIMTUKHU OOJIBIIINX
JIAHHBIX B Pa3JINYHBIX
OTpACIIAX HA MPOJBUHY-
TOM YpOBHE

Hmems onvim oesn-
mebHOCmU TI0 PYKOBO-
JICTBY TIPOCKTAMH 10
CO3JJaHHI0 KOMITJIEKCHBIX
CHCTEM Ha OCHOBE aHa-
JINTHKU OOJIBLINX JTaH-
HBIX B pa3JIMYHBIX OT-
pacisix Ha MPOABUHYTOM
ypOBHE

3Hnamp: METOIIBI PYKOBO-
JICTBA MPOEKTaMH TIO CO3-
JTAHUFO KOMIUTIEKCHBIX
CHCTEM Ha OCHOBE aHAIU-
TUKH OOJIBIIINX TAaHHBIX B
Pa3IMYHBIX OTPACTIAX Ha
BBICOKOM YPOBHE
Ymems: ocymecTBisaTh
PYKOBOJICTBO MPOEKTaMH
10 CO3JIAaHUI0 KOMILIEKC-
HBIX CUCTEM Ha OCHOBE
aHATUTHKY OOJBIINX JTaH-
HBIX B Pa3JIMYHBIX OTpac-
JISIX Ha BRICOKOM YPOBHE
Hmemb onvim Oeamens-
HOCmU TI0 PyKOBOACTBY
MPOEKTaMH TI0 CO3/IaHHIO
KOMIUIEKCHBIX CHCTEM Ha
OCHOBE aHAIMTUKH 0OJTb-
HUX JaHHBIX B pa3jny-
HBIX OTPaCJIsSIX Ha BBICO-
KOM ypOBHE

7.3 TunoBbie KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE 151

OLICHKH 3HAHNH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH, XapaKTepPU3yIo-
HIUX ITANbI (POPMHUPOBAHUS KOMIIETCHIIUN B MPOI[eCCe OCHOBHOM NMPO(ecCHOHAIb-
HOI1 00pa3oBaTeJIbLHOM MPOrpPaMMbI

Tabsuua 7.3 - IlacnopT KOMILJIEKTa OIIEHOYHBIX CPEACTB JJIs TEKYIIEro KOHTPOJIs

No Paznen (Tema) mucnut- Kon xon- TexHonorus OlLieHOUYHbIE CpeCTBA Ornucanue mkan
I/m | JUHBI TpOJHpye- (dhopmupoBaHus OIICHUBAHHS
MOU KOMIIE- HAaNMEHOBAaHU NoNe
TEHIUH (FITH e 3aJJaHAKN
€€ JacTH)
1 Opranuzanus 00- I1K-4 Jlekus, CPC dOC s | Io CornacuHo Ta0m. 7.2
JAYHBIX  BBIYMCIIH- ITK-5 nabopaTopHas cobeceoBaH | 3aJlaHHOM
ITK-6 pabora, s TeMe
TCJIBbHBIX CUCTEM
MpaKTHYecKas
pabota
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Hpumepbt munoeovlx KOHmMpOJ/1bHblX 3a0aHuil 011 meKyuileco KonmpaoJia

Bomnpocsl, 3ananus:

[E—

4.

3.

. Kakumu Bo3moxkHOCTSIMU 00s1anaeT uHCTpymeHT DV C?
. Kakumu Bo3moxkHOCTSIMU 00J1aiaeT uHCTpyMeHT MLFlow?

Kak peanuzoBaTh 00yueHHYIO MOJie]Ib MalIMHHOTO 00yuenus B Bujge RESTful-
cepBuca?

B uem mpeumymecta Docker nist pazBopaunBaHusi Mojiesiel MaTMHHOTO 00y4e-
HuUA?

Kak 3amyctuts Docker-konTeiinep Ha BeranuciauTenbHoM y3ie ¢ GPU?

Bomnpocsl, 3ananus:

. Kakue wuncrpymentsl misa co3manus RESTful-cepBucoB Bwi 3naere? Ilogbepute

TpeOyeMbIil THCTPYMEHT JJIs pELIEHUS] KOHKPETHOM 3aauH.

. Iosicuute mpenmyiecTBa u HegocTaTku cucteMbl Kubernetes. [IpuBenure npumep

IpOeKTa, JUld pa3BopauMBaHMs KoToporo cucrema Kubernetes sBisercs
HeA((HEKTUBHOM.

. Ans pewmenuss kakux 3amgad ucnoiszyercs DVC, a gns xakux — MLFlow?

[IpuBenuTe mpUMepHI.

. B kakux cnmydasx monens MaliMHHOTO 00y4eHus Jjydiie padotaer Ha TPU, yeM Ha

GPU? Ilpusenute npumep.

. [logbepure HAOOp TEXHOJOTWM ISl pElIeHUS KOHKPETHOM 3aJauyd MallMHHOTO

00yueHus.

Bomnpocsl, 3ananus:

Nk WwDN

C noMoIbI0 KaKUX HHCTPYMEHTOB MOKHO OCYLIECTBIISITh KOHTPOJIb BEPCUI MOJIE-
Jed MalllMHHOTO O0y4YeHuUs?

Kak onmyb6nukoBats moaens B MLFlow?

Kaxk npenoctaButh 10CTyI U3 MHTEpHETA K BeO-cepBucy B Docker?

Kak 3anmyctuth Mozens MammHHOTro o0yuenus B Kubernetes?

Kakue uHcTpyMeHThl NOTpeOyIOTCS, 4YTOOBI pa3BEPHYTh MOJI€Tb MATMHHOTO 00Y-
yeHus Ha cepepe ¢ GPU?

BOHpOCLI, 3aJaHusd:

(98}

. B kakux Claydaiax IIpHUu IMOCTPOCHUU CUCTCMbI UCKYCCTBCHHOI'O MHTCIJICKTA CICAYCT

ucroias3oBats GPU?

. Kakue mpoGnembl BO3HHMKAIOT TP 3alycke OOydYeHUsS MOJEIU Ha HECKOJIBKUX

GPU? [Ipemnoxute ciocoObl UX PEIICHUS.
Kaxune mpenmyiecTBa mpeaocTaBIiseT 3aycK MOJICTH B BUe BeO-cepBuca?

. Kaknum o6pazom uactpymentst MLFlow 1 DVC moryT ncnons30BaThCsi COBMECT-

HO?
Kakyto ponp urpamT cUCTEMbl KOHTEMHEpU3AllMM NpPHU TOCTPOCHUH CHUCTEM
MCKYCCTBEHHOI'0 MHTEJIEKTA?

Bomnpocsl, 3ananus:
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Kaxk opranuzoBats KoHBeiep 00paboTku JaHHBIX ¢ moMolbio DVC 1s KOHKpeT-
HOTO ITpoeKTa?

Kakum ob6pazom cobparb MeTpuku Bo Bpemsi o0ydeHust moaenu? Kakumu uncrpy-
MEHTaMU CTOUT BOCTOIb30BaThes? [IpuBenute nmpumep st 3aJaHHOTO ITPOEKTa.
Kak 3anmyctuth Be6-cepBuc B kouteiinepe Docker? Ilpusenurte nocienoBaresns-
HOCTb JEUCTBUI.

Cnpoextupyiite RESTful Be6-cepBuc st perieHus KOHKPETHOM 3a1a4H.
[TpuBenute npumep Dockerfile myist koHTeHEpU3aIUK 3aJaHHOTO TTPUIIOKECHHUSI.

Bomnpocsl, 3ananus:

(98}

Omnpenenute OCHOBHBIE IIAard MOCTPOCHHS KOHBeWepa OOpaOOTKM MaHHBIX IS
3aJJaHHOTO MPOEKTA.

Kak onpenenuts, 4T0 MO/IEIb HE CIIOCOOHA PELIUTH TOCTABICHHYIO 33134y ?

Kakue neicTBus HYXHO NPEANPUHATH, €CIU TPeOOBaHUS 3aKa3uMKa K CHUCTEME
MCKYyCCTBEHHOTO MHTEJUIeKTa u3MeHuIuch? [lpuBenute mpumep Takoil cUTyaruu u
HPeIOKUTE NEHCTBUA MO €€ pa3peieHHIO.

Kakyio ponp B co3gaHMM MPOEKTa MO HCKYCCTBEHHOMY MHTEIJIEKTY HIpaer
aHamuTUK naHHbIX? [lpuBeaurte mpumep 3amayu, KOTOPYIO OH MOXET PELIUT MpU
pealin3aluy 3aJJaHHOTO MPOEKTA.

3HaHUSAMU B KAaKUX TEXHOJOTHSIX HMCKYCCTBEHHOTO MHTEJUIEKTa JOJDKEH 00JaaaTh
OM3HEC-aHAJIUTHK JIJISl YYacTHsl B KOHKPETHOM MPOEKTE 110 aHAJU3Y JTaHHBIX ?

Bomnpocsl, 3ananus:

N —

OnummTe NpUHUMIBI PaOOTHl HEUPOHHOM CETH.

Kakue meToasl 1 MoaxoAbl K INIAHUPOBAHUIO U PEATIM3ALNU ITPOEKTOB MO CO3JaHUIO
CHCTEM HMCKYCCTBEHHOT'O MHTEJIEKTA Bbl 3HAeTe?

JInst perieHust Kakux 3aj1ad HeMPOCEeTH MOAXOAAT JTy4Ille BCEro?

BOHpOCLI, 3aJaHusA:

[IpuBenure npumep 3azadyv, KOTOPYHO CIIEAYET IIepelaTb Ha BbIIIOJHEHUE
AHAJINTUKY JTaHHBIX.

IIpuBenute npumep 3a1auu, KOTOPYIO CIEAYET IEPEeIaTh Ha BBIIIOJHEHUE UHKEHEPY
10 TAHHBIM.

[IpuBenure npuMep 3agaud, KOTOPYIO CIEAYET NEpeAaTb Ha BBIINOJHEHUE
CUCTEMHOMY aIMUHUCTPATOPY.

Bonpocsl, 3aganus:

2.

3.

[IpuBenure npuMep PHUCKOB, BO3HHUKAIOIIMX IPHU MEPEHOCE CYIIECTBYIOUIEH
CHUCTEMBbI UCKYCCTBEHHOTO MHTEJUIEKTa B 00JIaKO.

[IpuBenure nmpumep PUCKOB, BO3HUKAIOMIUX NPU NEPEXOAE HA BBIYMCIUTEIbHBIC
y3Jbl B 00J1ake, ocHanieHHsie GPU.

[IpuBeauTe nmpuMep PUCKOB, BOSHUKAIOIIKX TP CMEHE 00JIa4HOT0 IpoBaiiaepa.

BOHpOCLI, 3aJaHusAd:
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1. OnumuTe pUCK CHWXKEHHUS ITOXOAHOCTH KOMIIAHWUHU TIPU TEpPEeXoie K JAPyromMy
o0JlauHOMY TIpOBalIEpy.

2. OnumwuTe pUCK BO3pacTaHUs pacxoI0B MpH nepexoie Ha oonagnsie GPU-pecypchl.

Onumure pUcK TOTOTHUTEIBHBIX 3aTPAT HA MOJEPHHU3AINIO APXUTEKTYPBI CHCTEMBI

MCKYCCTBEHHOT'O MHTEIIJICKTA MPHU NIEpEeHOCe ee B 00J1aKO0.

Bomnpocsr, 3aganus:

W

1. OnpenenuTe 11€7b KOHKPETHOT'O TIPOCKTA B 00JIACTH aHATMTUKH OOJIBIINX JTAHHBIX B
00pa3oBaTeILHON OpraHU3aIlHH.
2. OnpenenuTte 1elb KOHKPETHOTO IPOEKTA B 00JIaCTU aHATUTUKK OOJIBIIUX JJAHHBIX B
Hay4YHOM OpraHu3alyu.
3. Omnpenenure 11e7b KOHKPETHOTO MPOEKTa B 00JACTH aHAIIUTUKU OOJIBIIUX JAHHBIX B
(bHMHAHCOBOM MOIPA3ACIICHUH IPEATIPUSITHUS.
Bomnpocsl, 3ananus:

1. PazpaboraiiTe cTparernyeckuili IaH [JIi KOHKPETHOTO TMpOEeKTa B 001acTH
AHAIMTHKU OOJBIINX JAHHBIX B 00pa30BaTEIbHON OpraHU3aIliy.
2. PazpaboraiiTe cTpaTermueckuil IUTaH [Jii KOHKPETHOrOo MpoeKTa B 00JacTu
AHATMTHKY OOJBIITNX JIAHHBIX B HAYYHOW OpraHU3aIluy.
3. PazpaboraiiTe cTparernyeckuii TIaH [JIi KOHKPETHOTO TMPOEKTa B O0JacTH
AHATMTHKY OOJBIITNX JTAHHBIX B PMHAHCOBOM IMMOPA3ACICHUN MPEIIPHUITHS.
Bomnpocsl, 3ananus:

1. ChopmynupyiiTe OCHOBHBIE TEPMHUHBI, WCIIOJB3YIONIUECS TPU OOECIeYCHUU
nH(OPMAITMOHHON O€30MTaCHOCTH 00JIAYHBIX CHUCTEM MCKYCCTBEHHOTO MHTEIIJICKTA.
2. YKaxuTe Mociae0BaTeIbHOCTh MEPONPUSATUM 1O 3alUTE NEPCOHANTBHBIX JAHHBIX B
oOnaxe.
3. VkaxuTe TmOCIeA0BaTEIbHOCT, MEPONPUITUH MO 00ECIEYEHUI0 KOMIUIEKCHOU
nH(popMaIMoHHOM 06€30MacCHOCTH B OOJIaKe.
Bonpocsl, 3aganus:

1. TlpuBenutre mnpuMep TUIAHUPOBAHMS JEHCTBUM JUIsi OOECTICUECHUS] 3alllUThI
NEPCOHAJIbHBIX JaHHBIX B 00JIaKeE.

2. llpuBenutre mnpuMep IUIAHUPOBAHMS JEHUCTBUMA JUIsi OOECTICUCHMS  3alllUThI
KOHUACHINATBHONW WH(OPMALIUY IPU MOCTPOCHUH BUPTYaJIbHBIX ceTel B o0JaKe.

3. IlpuBenure npuMep MOCIEA0BATEIBHOCTH IEUCTBUN, KOTOPBIE HYKHO OCYILECTBUTH
mia 3amutel APl oGmaunoro cepBuca ¢ koH(puaeHIManbHON uHbOpMaIueil ot
B3JIOMA.

Bomnpocsl, 3ananus:

1. TlpuBenute npumep MOHUTOPHUHIa ypoBHs Oe3omnacHocTu APl oOnaunoro cepsuca.
2. IlpuBeaute npumep BBINOJHEHUS 3KCIEPTOM OLIEHKH O€30MacCHOCTH OO0JIayHOro
XPaHWINILA TaHHBIX.
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3. IlpuBenuTe mpuUMEp  OCYLIECTBICHHMS  KOHTPOJIA  JEHMCTBUM  MEPCOHAIA,
00eCIIeunBAIOIIEro 3alUTy EPCOHAIbHBIX JAHHBIX B OOJIAKE.
Bomnpocsl, 3ananus:

1. Onpenenure 1eIM BEPXHECYPOBHEBOTO YIPABJICHHS OE30MaCHOCTHIO B IPOCKTE B
00J1aCTH aHAJIMTHKYU OOJIBIINX JAHHBIX B 00pa30BaTCIIbHON OpraHU3aIIHH.

2. Omnpenenute LEIM BEPXHEYPOBHEBOTO YIIPaBJICHHUS 0E30MMaCHOCTHIO B IPOCKTE B
00J1acTH aHATMTUKH OOJBIINX JTAHHBIX B HAYYHOH OpraHU3alliH.

3. Onpenenure Iedd BEPXHEYPOBHEBOI'O YIIPaBIICHHS O€30MAaCHOCTHIO B MPOCKTE B
0o0/lacTM  aHAJUTUKU  OONBINIMX JaHHBIX B  (UHAHCOBOM  IIOJIpa3J/ICIICHUH
IPEATPUATHS.

Hpomeofcymmmaﬂ ammecmayus 110 JUCHUILIMHC IIPOBOAUTCA B (I)opMe 9K3aMC€Ha.

DK3aMeH MPOBOAUTCS B BUE 0JAHKOBOI'O TECTUPOBAHUS.
[pumeuanne — Heobxooumo ykazams, Kakoe UMEHHO MeCmuposanie nposooumcs: a) 61ankosoe, 6) KOMnbIOMeEPHoe,
8) OIGHKOBOE U KOMNbIOMEPHOE.

JInst  TecTUpOBaHUSI MCIOJIB3YIOTCS  KOHTPOJIbHO-U3MEPUTEIIbHBIE MaTepHUalibl
(KM) — Bompocsl U 3a1aHusl B TECTOBOU (popMe, COCTABIISIIONINE OAHK TECTOBBIX 3aJIlaHUN
(bT3) no nucuuIuiHe, YTBEPKACHHBIN B YCTAHOBJIEHHOM B YHUBEPCUTETE MOPSIAKE.

[IpoBepsieMbIMM Ha MPOMEKYTOUHOM aTTECTALIMU AJIEMEHTAMM COJICPKAHUS SIBIISI-
IOTCSI TEMbl JUCLUIUIMHBI, YKa3aHHbIE B pazfene 4 Hacrosueld nporpammbl. Bee Tembl
muciuIuinabl oTpakeHsl B KMM B paBubix nonsx (%). BT3 Bkitouaer B ceOsi He MeHee
100 3amanuii u nocrosinHo nonoiusiercs. bT3 xpanutcs Ha OymMa)XHOM HOCHUTENE B COCTa-
B¢ YMM wu snexktponnom Bujie B DMOC yHuBepcurera.

JJist IpOBEPKYU 3HAHUL UCTIONB3YIOTCS BOIIPOCHI U 33JIaHUS B Pa3IMYHBIX (hopmax:

— 3aKpBITOH (C BRIOOPOM OTHOTO MM HECKOJIBKUX MPABUIHHBIX OTBETOB),
— OTKPBITOM (HEOOXOMMO BIUCATh MPABUIbHBIN OTBET),

— Ha YCTAaHOBJICHUE MTPABUJIBHOW MOCIE0BATEIbHOCTH,

— Ha YCTAaHOBJICHUE COOTBETCTBHUSI.

Ymenus, nasvixu(unu onvlm oeamenvbHocmu) u KomnemeHyuy TMPOBEPSIOTCS C TO-
MOIIbI0O KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, MPOU3BOJICTBEH-
HBIX WJIM KEMCOBOr0 XapakTepa) U pa3IMuHOro BUjia KOHCTPYKTOPOB. Bee 3amaun SBIIsItOT-
csl MHOTOXOJIOBBIMH. HekoTopwie 3amaum, MpOBEPSIOUINE YPOBEHb CHOPMHPOBAHHOCTHU
KOMIIETEHIMU, ABJIAKOTCA MHOIOBapUAHTHBIMU. HacTb YMEHHM, HABBIKOB U KOMIIETEHLIUN
OpsIMO HE OTpakeHa B (OPMYJIMPOBKaX 3a7ady, HO OHU MOTYT OBITh MPOSIBJIEHBI 00yYaro-
HIUMUCS IPU UX PEIICHUMU.

B xaxapiii Bapuant KM BKitoUaroTCs 3alaHUA MO KKIOMY HPOBEPSEMOMY 3Jie-
MEHTY COJIEp>KaHMsI BO BCEX MEPEUMCICHHBIX BbIIE (OpMaX U PA3HOTO YPOBHS CIOKHO-
ctu. Takoit hpopmar KUM no3BosisieT 00BEKTUBHO OMPEACIUTh KAYeCTBO OCBOCHHUS 00Y-
YaIOUMMUCS OCHOBHBIX 3JIEMEHTOB COJIEP>KaHMs AUCIMIUIMHBI U YPOBEHb c(popMuUpoBaH-
HOCTHU KOMIIETEHLIUM.

7.4 MeToguuecKkne MaTepHaJibl, ONpeae/siiolme Npoueaypbl OlleHUBAHNS 3HA-
HU, yMEHNI, HABBIKOB M (MJIM) ONBITA AeSITeJbHOCTH, XapAKTEPU3YIOIIUX ITANbI
(popmupoBaHus KOMIETEHIIUA



16

[Iponieyphl OlICHUBAaHMS 3HAHUM, YMEHUM, HABBIKOB U (WJIM) OMbBITA JAEATEIbHOCTH,
XapaKTepU3yIOUUX 3Tanbl (HOPMUPOBAHUS KOMIICTCHIIUN, PETYIUPYIOTCS CIEAYIOIMIMMU
HOPMaTUBHBIMHM aKTaMH YHUBEPCUTETA:

— nonoxenue I1 02.016-2018 «O GanmibHO-pEHTUHTOBON CUCTEME OIEHUBAHHUS pe-
3yJbTAaTOB OOyYEHHUS MO AUCIUIUIMHAM (MOIYJISIM) U TIPAKTUKAM NP OCBOCHHUH O0yUaro-
MIUMHCST 00Pa30BaTEIBHBIX IPOTPAMM;

— METOJUYECKHE YKa3aHWs, UCIIOJIb3yeMble B 00pa30BaTEeILHOM MPOIIECCE, YKa3aH-
HBIE B CIIUCKE JIUTEPATYPHI.

Jnst mexyweeo konmpons ycneeaemocmu 1o NUCHUILUIMHE B paMKax JIEHCTBYIOLIEH
B YHUBEPCUTETE OAJIIbHO-PEUTUHTOBOM CUCTEMBI MPUMEHSETCS CIICIYIOMIUM MOPSI0K Ha-
YyuCIeHHs 0aJIoB:

Tabmuma 7.4 — Iopsinok Hauncnenus 6amioB B pamkax bPC

MuHIMaIbHBIA Oaut MaxkcuManbHbIH 0at
®opma KOHTPOJIS
Oarn IpUMEYaHNE Oart MIPUMEYaHHE
1 2 3 4 5
JlabopaTopHras pabora Ne 1 12 BrImoHmI, HO HE 3alUTHI 24 BrInoaHMI ¥ 3aMATHIT
CPC 12 24
Hmoezo 3a ycnesaemocmo 0 48
[NocemaeMocth 0 16
Ok3aMeH 0 36
HUmoeo 3a cemecmp 24 100

s npomesicymounou ammecmayuu o0y4aroujuxcs, NIpoBOJIMMON B BUJI€ TECTUPO-
BaHMS, UCIIOJIb3YETCS CIEAYIOIIas METOJMKAa OLIEHWBAHUS 3HAHWUW, YMEHHWH, HABBIKOB U
(wn) ombiTa AesTenbHOCTU. B kaxxnom Bapuante KM —16 3amganuii (15 BonpocoB u of-
Ha 33/1a4a).

Kasx1p1ii BEpHBIM OTBET OLICHUBACTCS CIICIYIOIIMM 00pa3oMm:

— 3a7aHue B 3aKpbITON popme — 26aia,

— 3aJlaHue B OTKPBITOM popme — 2 Oasna,

— 3aJlaHie Ha YCTAaHOBJICHUE MPAaBUIBHON MOCJIEI0OBATEILHOCTH — 2 Oasuia,

— 3aJlaHie Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oasia,

— penieHne KOMIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1a4n — 6 0asuIoB.

MakcumanbHOE KOJTUYECTBO 0AJIOB 32 TECTUPOBaHUE —36 OAIIIOB.

8 Ilepeuennb 0CHOBHOI M IONMOJTHATENLHOM YUeGHOI JIUTEPATYPHI, HEOGXO UM O
JJIs1 OCBOCHUS TMCUHMILIMHBI
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8.1. OcHoBHas y4yeOHas1 IUTEpPATypa

A. A. MapkenoB Bsenenne B TexHoJoTHIO KOHTeiiHepoB u  Kubernetes
Mockaa : IMK Ilpecc, 2019  https://e.lanbook.com/book/131702

K. IoBuc  IllabmoHbl mpoeKkTHpoBaHUS JUIisi OOJA4YHON Cpenbl : pPYKOBOJCTBO
Mockaa : IMK Ilpecc, 2020  https://e.lanbook.com/book/140593

I1. C. Kouep Muxkpocepsuchl u kouteitHepsl Docker : pykoBoacTBo  MockBa
JIMK Tlpecc, 2019 https://e.lanbook.com/book/123710

8.2. lomosinuTeIbHAS yUueOHAasl JIUTepaTypa

1. 3. X. Ceiiepc, A. Munn  Docker Ha mpakTuke MockBa : JIMK Ilpecc,
2020 https://e.lanbook.com/book/131719
2. . Autonuo, I1. Cyxut bubnuoreka Keras — HMHCTpyYMEHT TJIyOOKOIO
oOyueHnus. Peanu3zanusi HEMpOHHBIX ceTed ¢ momoibio 6ubimnorek Theano u TensorFlow
Mockaa : IMK Ilpecc, 2018https://e.lanbook.com/book/111438
3. b. Toymanuen [TporpammupoBanue GPU nipu nomornu Python u CUDA :
PYKOBOJICTBO Mockaa : IMK Ilpecc, 2020  https://e.lanbook.com/book/179469

4. D. Moystr HcnoawszoBanue Docker Mockea : JIMK  Ilpecc, 2017
https://e.lanbook.com/book/93576

8.3. IlepevyeHb MeTOANYECKUX YKAZAHUI

1. Opranu3zaiusi CaMOCTOSITEIbHOM PabOThI CTYIEHTOB [DJNEKTPOHHBIN pecypc:
METOAUYECKHUE YKA3aHUs JUIsl CTYIEHTOB HarpasiieHud noarotosku 09.03.01 u 09.04.01
«Mudpopmaruka u BeluucaUTENbHAs TexHuka» / FOro-3am. roc. yH-T; coct.: B.C. Turos,
N.E. Yepnenxas, T.A. lllupabakuna. — Kypck, 2017. — 39 c.

9. Ilepeuenb pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHUKANIMOHHOH CeTH
HNuTepHeT, HEOOXO0AMMBIX /Il OCBOEHUS TN CIUIINHBI

1. http://www.edu.ru/ ®denepanpubiii moptas Poccuiickoe o6pa3zoBanue.

2. DnexTpoHHO-OMOIMOTEeUHas cucTema «Jlanwy - http://e.lanbook.com/

3. http://window.edu.ru/ DnextponHas Oubnuoreka «EamHOE OKHO JOCTyma K
o0pa3oBaTeIbLHBIM pecypcam».

4. http://www.iglib.ru DnekTporHo-0nbIMOTeUHas cuctema IQLib

5. http://www.intuit.ru/ HartmoHaasHBINH OTKPBITHIH YHUBEPCUTET JUCTAHIIMOHHOTO
oOpa3zoBaHuUs

6. https://ru.wikipedia.org Bukunenus.

10 Metoanueckue yKkazaHus AJis1 00y4ar0muXcsl 0 0CBOCHUIO TUCIUIIIMHbBI

OCHOBHBIMH BHJIaMU ayJUTOPHOW pabOThl CTYJEHTAa IMPU W3YYEHUU JAUCLUIUIAHBI
ABJISIFOTCS JIEKUUU U J1abopaTopHble 3aHATUS. CTyIeHT HE MMEET IpaBa NPONYCKATh 3aHATUSA
0€e3 yBaXXUTEJbHBIX IPUYHH.

Ha nexkimsax m3nmararoTcst U pa3bsCHAIOTCS OCHOBHBIE MOHATHUS TEMBI, CBA3AHHBIE C HEU
TEOPETUYECKHE W MPAKTUUYECKUE MPOOJIEMBbI, NAIOTCS PEKOMEHJAIMK Uil CAMOCTOSTEIb-
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HOU paboThl. B X0/€ JIeKunu CTYJAEHT JOHKEH BHUMATENIbHO CIYIIaThb M KOHCIEKTUPOBAThH
marepuall.

N3ydeHnne Hanbosee BaXHBIX TEM WJIM Pa3/esioB JTUCIUILIMHBI 3aBEPIIAIOT JIabopaTop-
HbIE 3aHATHS, KOTOpblE OOECIEUYMBAIOT: KOHTPOJb IOATOTOBICHHOCTH CTYJEHTA; 3aKpell-
JeHue y4yeOHOro MaTepHaja; MpPaKTHYECKHE 3aHSTUS CIIOCOOCTBYIOT IPHOOPETEHUIO OIIbITA
YCTHBIX IYOJMYHBIX BBICTYIJIEHUH, BEICHUS TUCKYCCHM, B TOM YHUCIIE apryMEHTAlUU U 3a-
IIMTHI BBIBUTAEMBbIX IOJIOKEHUN U T€3UCOB.

JIabopaTopHOMY 3aHATHUIO MPEIIIECTBYET CaMOCTOsATENIbHAs paboTa CTy/JeHTa, CBSI3aH-
Hasi C OCBOECHMEM MaTepuaia, IMOJyYEHHOIO Ha JIEKIUSAX, U MaTepUaJIOB, W3JI0)KECHHBIX B
y4eOHHMKaX M y9eOHBIX TOCOOUAX, a TAKKE JINTEPATyPe, PEKOMEHI0BAaHHON MPENojaBaTeIIeM.

[lo cormacoBaHuio ¢ MPENOJaBaTEIEM WIH 10 €ro 3aJlaHUI0 CTYJIEHThI TOTOBST pe-
(depathl O OTAETBHBIM TEMaM TUCIUIUIMHBI, BBICTYMAIOT Ha 3aHATUAX C Aokiagamu. Oc-
HOBY JOKJa/J0B COCTaBJISIET, KaK MpPaBWJIO, COJEpKaHUE MOArOTOBJIEHHBIX CTYJIEHTaMU
pedepartos.

KayectBo yueOHOI pabOThI CTYAEHTOB MPEINOIaBaTellb OLICHUBAET MO pe3yJibTaTaM Tec-
TUPOBaHUsI, COOECEIOBAHMUS, 3AILUThI OTYETOB MO JIAOOPATOPHBIM padOTaM.

[lpenonaBarens yxe€ Ha NEPBBIX 3aHATHUAX OOBACHIET CTYJEHTaM, Kakue (QOpMBI
00y4eHus CleAyeT UCIOIb30BaTh IPU CAMOCTOSITEIbHOM M3YYE€HUM JMCLMIUIMHBL: KOHCIIEK-
TUPOBAHUE yUEOHON JIUTEPATYPBI U JIEKIHH, COCTABIEHUE CJIOBApEl MOHATUN U TEPMUHOB U
T. IL.

B mpormecce oOydenus mpenojgaBaTeNy WCHOIB3YIOT aKTUBHBIE (POPMBI pabOTHI CO
CTYJCHTAaMU: YTCHHE JIEKIUH, IPUBJICYEHUE CTYJEHTOB K TBOPYECKOMY ITPOLIECCY HA JIEKLU-
X, IPOMEXKYTOUHBIA KOHTPOJIb ITyTE€M OTPAOOTKU CTYJEHTAaMH MPOITYIEHHbIX JICKIUH, y4a-
CTHE B IPYNIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIbTAUUAX (coOecenoBaHum). ITU (GOpMBI CHO-
COOCTBYIOT BBIpAaOOTKE Y CTY/ICHTOB YMEHHS pabOTaTh C yUeOHUKOM H JIUTEPATYPOIL.

W3ydeHue urTepaTypbl COCTABISIET 3HAYMTENBHYIO YacTb CAMOCTOSITENIbHOW padOThI
CTyZeHTa. DTO OOJBIION TPy, TPeOYIOIMI YCUIIMI U jKeNlaHusl CTyJeHTa. B camom Haudase
paboThl Ha/l KHUTOM Ba)KHO OIPENENUTh LENb U HallpaBiieHUe 3Toi paboThl. [IpountanHoe
CJIeyeT 3aKpenuTh B namsatiu. OIHUM U3 IPUEMOB 3aKpPEIUIEHUE OCBOEHHOI'O MaTepuaa siB-
JISIETCSl  KOHCIIEKTUPOBAHUE, O€3 KOTOPOr0 HEMBICIMMA Cepbe3Has paboTa Hajl JIUTepary-
poit. CucreMaTHyeCKOE KOHCIIEKTUPOBAHUE TIOMOTaeT HAyUUThCS IPABUIIBHO, KPATKO U YET-
KO M3J1araTb CBOMMM CJIOBaMU IIPOYUTAHHBIN MaTepHall.

CamOCTOATENBHYIO pabOTy ClieyeT HAUMHAThH C MEpBbIX 3aHATUN. OT 3aHATHS K 3aHS-
TUI0 HYXHO PEryJSIpHO IPOYMUTHIBATh KOHCHEKT JIEKIHH, 3HAKOMHUTBCA C COOTBETCT-
BYIOLIUMHU pa3/iellaMi y4eOHHMKA, YNTaTh U KOHCIEKTHPOBATh JUTEPATYpy MO KaXIOU TeMe
mucuuiuuHbl.  CaMocTosiTenbHas paboTa JaeT CTyJAeHTaM BO3MOXKHOCTh PaBHOMEPHO
pacIpenenuTb Harpys3Ky, CHOCOOCTBYyeT Oojiee TIIyOOKOMYy M KaueCTBEHHOMY YCBOCHHUIO
yuyeOHOro marepuaia. B ciaydae HEOOXOAMMOCTH CTYIEHTHI OOpaIlaloTCs 32 KOHCYJbTa-
LUEN K IPEIoIaBaTellto € LEJIbI0 YCBOCHHS U 3aKPEIIEHHS] KOMIIETEHUUH.

OcHOBHas LIeIb CAaMOCTOSATEIBHON pabOThl CTYACHTA MTPU U3yYEHUH JAUCUUIUIMHBL - 3a-
KpPEeNUTh TEOPETUYECKUE 3HAHUS, MOMyUYEHHbIE B MPOLECCE JEKIUOHHBIX 3aHATUH, a TaKkKe
chopMUpPOBaTh MPAKTUYECKHE HABBIKA CaMOCTOSITEIBHOIO aHain3a 0COOEHHOCTEH AMCUUII-
JIVHBIL.

11 Ilepeyens MHGPOPMALMOHHBIX TEXHOJIOI M
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1. OC Windows 7 (https://www.microsoft.com, nrorosop IT 000012385).

2. LibreOffice, ru.libreoffice.org/download/ (becrimataas, GNU General Public Li-
cense).

3. Visual Studio Community? https://www.visualstudio.com/ru/vs/community (bec-
TUTaTHAs, JIMIIEH3HOHHOE COTJIAIlICHHUE).

4. NASM, http://www.nasm.us/ (becrutarnas, FreeBSD License)

5. Lazarus, http://www.lazarus.freepascal.org/ (becrnarnas, Freeware)

12 MaTepuajibHO-TEXHHYECKOE o0ecriedyeHue y4eOHOM TUCIUTITHHBI

VY4eOHble ayIuTOpUn JJI IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIA U J1abopaTopuu
Kadeapbl BHIYUCIUTEIHON TEXHUKH OCHAIICHBI y4eOHON MeOenblo: CTONbBI, CTYJIbs IS
oOyuaromuxcsi; CToj, CTyln g npenogaBarens; nocka; [IOBM INTEL Core 13-
7100/H110M-R C/SI White Box LGA1151.mATX/8Gb/1TB/DVDRW/LCD 21.5”’/k+m/;
MHoTOpOIeCCOPHBINA BRUUCTUTENBHBI KoMIUIeKe; Core 2 Duo 1863/2*DDR2 1024
Mb/2*HDD 200G/SVGA/DVD-RW/20°’LCD*2/Secret Net; Hoytoyk ASUS X50VL
PMD — T2330/14/1024 Mb/160 Gb/ cymka; [Ipoektop in Focus IN24+, skpaH HacTeH-
HBIW, BUJICOTIPOEKTOP.

13 OcoOenHocTH peanu3anvy AUCUMIVIMHBI 1J HHBAJUAOB M JIML C OTPAHM-
YeHHBIMHU BO3MOKHOCTAMM 310POBbS

[Ipu oOy4eHun Uil ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSMH 37J0POBbS YUYUTBHIBAIOTCS UX
WHIUBHUAYyaJIbHBIC TcuXxodu3nueckue ocobeHHocTH. OOyUeHHEe MHBAIUIOB OCYIICCTBIIS-
€TCsl TaK)K€ B COOTBETCTBUM C WHJMBHIYAJIbHOW MPOTPaAMMON peaOuIuTaIli WHBAIHNIA
(Ipu HAJIUYUN).

Jna nuy ¢ napyweHuem ciyxa BO3MOKHO MPENOCTaBlIeHUE yueOHOW HHPOpMAIH B
BU3YyalnbHOU (hopme (KpaTKuii KOHCTIEKT JISKITMI;TEKCTHI 3a/IaHWid, HalleYaTaHHbIC yBEIH-
YEHHBIM HMIPU(TOM), Ha AyIUTOPHBIX 3aHIATHUSX JOMYCKAETCS MPUCYTCTBUE aCCUCTEHTA, a
TaK)Xe CYpAONEPEBOAUYUKOB U TUDIOCYPIONEPEBOIIMKOB. TeKyIHUil KOHTPOJb ycleBae-
MOCTH OCYILECTBJISIETCS B MUChbMEHHOU (hopMe: 00ydaronuiics MUChbMEHHO OTBEYAeT Ha
BOIIPOCHI, MUCbMEHHO BBIMIOJHAET MpakTuueckue 3ananus. Jloxmnan (pedepar) Takxe Mo-
XKET OBbITh MPEACTABJICH B MUCbMEHHON (opMe, P ATOM TPeOOBaHUS K COACPIKAHUIO OC-
TAlOTCS TEMU K€, a TPEOOBAHMS K KaueCTBY M3JIOKEHUsI MaTepuania (MOHSITHOCTh, Ka4eCT-
BO p€YHd, B3aUMOJEHCTBUE C ayJUTOPHUEN U T. J.) 3aMEHSAIOTCA HA COOTBETCTBYIOIIUE TpE-
OoBaHMs, IPEIBABIAEMbIC K MICHbMEHHBIM paboTam (KauecTBO OpOpPMIICHUS TEKCTA U CIIH-
CKa JIUTEepaTyphl, FPAMOTHOCTb, HAJIMYHE HILTFOCTPAIMOHHBIX MaTepHayioB U T.1.). IIpo-
MEXYTOUHAsl aTTeCTalus ISl JIUL C HapyLIEHUSIMH CllyXa MPOBOJUTCA B MUCbMEHHOU
dbopmMe, MpU STOM HUCIOJIB3YIOTCSA 00IMMe KpuTepun oneHuBaHus. [Ipm HEoOXommmocTn
BpPEMSI TTOATOTOBKU K OTBETY MOKET OBITh YBEIUYCHO.

Jna nuy ¢ napywenuem 3peHusi NOMYCKAaeTCs ayIuaibHOE MpeaocTaBiIeHre nHDOP-
MallliM, a TaKXXE€ WCIOJIb30BaHHWE HAa ayJUTOPHBIX 3aHSTHUAX 3BYKO3AIUCHIBAIOIIUX YCT-
poiicTB (IUKTO(POHOB U T.A.). Jlomyckaercs MpUCYTCTBUE Ha 3aHATUSAX acCUCTeHTa (Io-
MOIIIHUKA), OKa3bIBAIOUIET0 O0yYaIOIUMCS HEOOXOIUMYI0 TEXHUYECKYIO MOMOIIh. Teky-
MM KOHTPOJIb YCIIEBAEMOCTU OCYILECTBIIsIeTCA B ycTHOUM dopme. [Ipu nmpoBenenun mnpo-
MEXYTOYHOM aTTECTAIlMU JIJIS JIMIl C HAPYIICHUEM 3PEHUS TECTUPOBAHUE MOXKET OBbITh 3a-
MEHEHO Ha YCTHOE co0ece0BaHUE MO BOIIPOCAM.



20

s nuy ¢ o2panuyeHHbIMU BO3MONCHOCHAMU 300pPO08bS, UMEIOWUX HAPYULeHUS
ONOPHO-08U2AMENLHO20 ANNnapama, Ha ayAUTOPHBIX 3aHATHUSAX, a TAKXKe MPU MPOBEJICHUN
MPOIEAYP TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTAIl[UU MOTYT OBITh
PeIOCTaBIEHbl HEOO0XOIUMBbIE TEXHUUYECKHE CPe/CTBa (IEPCOHANBHBIN KOMIIBIOTED, HO-
yTOYK WIH APYrod rajpKer); JOIMyCKaeTcs MPUCYTCTBUE acCUCTEHTa (aCCUCTEHTOB), OKa-
3BIBAIONIETO O0YYaIOIIUMCS HEOOXOAUMYI0 TEXHUYECKYIO0 MOMOIIb (3aHATh pabouee Mme-
CTO, TIEPEABUTATHCS MO AyAUTOPUH, MPOUYUTATH 3a7aHue, O(OPMUTH OTBET, OOIIATHCS C
pENnoaaBaTeieM).
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14 JlucTt nomoiHeHU M U3MEHEHUI, BHECEHHBIX B pa004yI0 IPOrpamMmmy

Howmep Howmepa crpanur Bcero Hata OcHoBaHUe 11 N3MEHE-
H3Me- n3Me- 3aMEHEH- aHHYJIMPO- HOBBIX CTpaHHUIL HHUS M IOANHKCH JIMLA, IPO-
HCHHUA HEHHBIX HBIX BaHHBIX BOJIMBIIETO U3MCHECHMA




goar MUHOBPHAYKH POCCUU

degepanbHOe rocyIapcTBeHHOE 0101 KeTHOe 00pa3oBaTeIbHOE YUpPeKIeHne
BbICIIEr0 00pa30BaHUs
«BoJrorpaackuii rocy1apcTBeHHbIM TEXHHYECKUH YHUBEPCUTED)

(I)aKyJILTeT IJICKTPOHUKHA U BBIYHCJIUTEIbHONH TEXHUKH

"OBJIAYHASN U CETEBAS HHOPACTPYKTYPA
CUCTEM NCKYCCTBEHHOI'O UHTEJUIEKTA"
O0J1auHbIe BLIYNCJIUTEIBbHBIE CUCTEMBbI

pabouas mporpaMma AUCHUIIIAHBI (MO JIsI, IPAKTUKH)

3akperuiena 3a kapenapoi DJ1eKTPOHHO-BBIYHCINTENbHbIE MAIIMHBI M CHCTEMBI

YueOHblii ian Hanpasnenne 09.04.01 Mudopmaruka 1 BEIYUCIUTEIbHAS TEXHUKA
IMporpamma "Kubepdusznueckre CHCTEMbI 1 UCKYCCTBEHHBIH MHTEILICKT"

Ipoduns O6siauHas u ceTeBasi HHPPACTPYKTYPa CHCTEM UCKYCCTBEHHOT0 HHTEJJIEKTA

Kpanudukanus Maructp

Cpok 00yueHus 2

dopma 00ydeHUs ouHast

Busbl KOHTPOJIS B 9K3aMEHBI 2

ceMecTpax: KypCOBBIE PabOTHI 2

2(1.2) Hroro
Cemectp(Kypc.Homep cemecrpa Ha Kypce)
VII | I | VII | IO

Jlexuun 8 8 8 8
IIpakTnueckue 16 16 16 16
JlaGopaTopHsbie 16 16 16 16
Wroro ayn. 40 40 40 40
KonTtakrhas pabora 40,35 ] 40,351 40,35 |1 40,35
Cawm. pabora 68 68 68 68
Yacel Ha KOHTPOJIb 35,65 ] 35,65 | 35,65 | 35,65
IIpakTyeckas NOAroTOBKa 0 0 0 0
Hroro TpynoemkocTs B acax 144 144 0 0




JINCT OJIOBPEHMS U COTJTACOBAHMS PABOYEM [TPOT'PAMMBI

PazpaboTuuk(n) mporpamMMsi:

nouent Kpapuens I1.J]. kpmu

noueHt EryHos B.A. xTH

Peuensent(br):
(TIpU HAJIMYUHN)

Pabouas nporpamMma AUCUUILIUHBI (MOILYJIS, IPAKTHKU)

O0J1aYHbIe BLIYHCIUTEIbHbIE CHCTEMBbI

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DenepaibHbIi TOCYAapPCTBEHHBIH 00pa30BaTeNbHbIH CTAHIAPT BHICIIET0 00pa30BaHuUs - MATUCTPATYPa 10 HAPABICHHUIO TOATOTOBKH
09.04.01 NudopmaTrka 1 BEIYUCIUTENbHAS TeXHUKA (TprKa3 MuHoOpHayku Poccun ot 19.09.2017 r. Ne 918)

COCTaBJICHA HA OCHOBAHUHA yqe6H0ro IJ1aHa:

Hanpasnenne 09.04.01 Mudopmaruka 1 BEIYUCIUTEIbHAS TEXHUKA
IMporpamma "Kubepdusznueckre CUCTEMbI 1 UCKYCCTBEHHBIH MHTEILICKT"

[Ipoduns: Obnavnas u cereBas HHPPaACTPyKTypa CUCTEM
HCKYCCTBEHHOTO MHTEIJIEKTa

YTBEPKAESHHOTO Y4EHbIM COBETOM By3a 0T 29.09.2021 mpotoxomn Ne 2.

Pabouas nporpamMma o00peHa Ha 3aceJaHuu Kadeapsl

BHCKTPOHHO-BB]‘I[/]CJ]I/[TCJILHI)IC MAaIIMHBI U CUCTEMbI

[IpoTtokous ot 16 centsaops 2021 r. N2

3aB. kadenpoil AunpeeB Annpeii EBrenbeBuu

COI'TACOBAHO:

Ipencenarens HMC / Asnerok O.A. /

[TpoTokoun 3acenanuss HMC 27 centsiOpst 2021 r. Ne 2



JINCT AKTYAJIM3ALIUN PABOYEI [TPOT' PAMMBI

ncnionaenus B 2024-2025 yyeOHOM rogy Ha
3aceaHun Kadenpst
DIEKTPOHHO-BBIYUCIUTEIBHBIC MALIUHBL U
CHCTEMBI

IIporokon ot 2024r. Ne
3aB. kadenpoit Aumpees Auapeit EBrenbesny

Ne Bunbl nononnenuit 1 u3MeHeHUH Busuposanue akryanuzanuu PI1/]
[lata 1 HOMep MPOTOKOJA 3acenanus Kadeapol

n/n (v uHast uHGOpMAIIHs) npencenarereM HMC dakynprera

1. Pabouas nporpamma nepecmorpena, oocyxaeHa u [[Ipeacenarens HMC
ono0peHa Jyis / /
ucnosiHenus B 2022-2023 yyeOHOM roay Ha
3aceqanun Kadeapol [Ipotokon 3acenanust HMC ot
DIEKTPOHHO-BBIYUCIUTEIbHBIC MALIUHBL U 2022 1. Ne__
CUCTEMBI
IIpotokom or _ 2022r. Ne
3aB. kadenpoit AnnpeeB Aunpeii EBrenseBua

2. Pabouast mporpamma nepecmoTpena, oocyxaena u |I[Ipencenarens HMC
onoOpeHa st / /
ucnosiHeHus B 2023-2024 yyeOHoM roay Ha
3aceqanun Kadeapol IIporoxon 3acenanust HMC ot
ONeKTPOHHO-BBIYUCIIUTELHBIE MALIMHEL U 2023 . Ne__
CHUCTEMBI
IIporokon ot 2023r. Ne
3aB. kadenpoit Aunpee Auapeii EBrenbeBud

3. Pabouast mporpamma nepecmoTpena, oocyxaena u |I[Ipencenarens HMC
onoOpeHa st / /

IIpotokon 3acenanus HMC ot
2024 . Ne__




1. LIEJIM Y1 3AJIAYM OCBOEHUSI JUCLUILIMHBI (MOIY.JI5, IPAKTUKH).
BWJL THII HIPAKTHKH. CIIOCOE M ®OPMA (®OPMBI) EE ITPOBEIEHWAL.

I.Iem; HU3YUYCHUA JUCHUIUIMHBI: U3YUYCHUE IPUHIOUIIOB 1 TEXHOJIOTHI CO3TaHUs Be6-CepBHCOB JJIA TIOAACPIKKA MoeIei
MalllMHHOTO 06y'~IeHI/I$I 1 UX pa3BOpa4YvBaHUC C UCIOJIb30BAHUEM CUCTEM KOHTeﬁHepHBaHHH.

OCHOBHBIMH 3a/ladaMy U3y4YCHUS NUCHUIIIINHBI SABJISAIOTCS:

- o3HaKoMieHHe ¢ poTokoaoM HTTP u npunnunamu ero paboTst;

- mostyyeHre 0a30BbIX 3HAHHUM 0 MPUHIKIAM U criocobam peanusaiu RESTful Be6-cepBucos;

- 03HAKOMJICHHE C MHUKPOCEPBHCHOM apXUTEKTYPON MPUI0KEHUM;

- o3nakomienue ¢ cuctemamu DVC u MLFlow;

- IOJTyYeHNE HABBIKOB OPraHU3aluK KOHBEHEepoB 00pabOTKN JaHHBIX, YIPABICHUS KU3HECHHBIM IUKJIOM IPOEKTa
MaIIMHHOTO 00y4eHus;

- IOJTyYeHNE TEOPETHIECKUX 3HAaHUH 110 OCHOBaM (YHKIIMOHUPOBAHHS COBPEMEHHBIX CHCTEM KOHTEHHEpH3alHy;

- BBIpa0OTKa HABBIKOB pa3pabOTKU M KOHTEHHEpH3aluu BeO-CepBHCOB.

2. MECTO JUCHUILTUHBI (MOAYJIS, MIPAKTUKH) B CTPYKTYPE OBPA3OBATEJLHOM NPOTPAMMBI

Hukn (paznen) OIL: |K.M.01

2.1|TpeGoBanus K nNpeABapuTeJLHON MOATOTOBKE 00y4al0LIerocs:

2.1.1|{1udpopManinoHHO-KOMMYHHKAIIHOHHBIC TEXHOJIOTHH

2.1.2|TexHONOTHH MPOTPaMMHUPOBAHHS 1 HHCTPYMEHTAJIBHBIE CPEICTBA Pa3pabOTKH CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA

2.2 | AncuunimHbl (MOAYJIM) M NPAKTHKH, VIS KOTOPBIX 0CBOEHHE JaHHOW AUCUMIJIMHBI (MOAYJIsl) HE0OX0AUMO KaK
npealIecTByoee:

2.2.1|CuctemHoe agmunucrpuposanue 1 DevOps

2.2.2|lIponsBoacTBeHHas mpakTuka: [IpeqaumioMuas mpakTuka

2.2.3|OT1ka30yCcTOWYMBBIC U MACIITAOUPYEMbIC BEIYUCITUTEIBHBIC CHCTEMBI

3. KOMIETEHIMY OBYYAIOIIEIOCSI, ®°OPMHPYEMBIE B PE3YJIbTATE OCBOEHUSI 1Y CLIAIJIMHbBI
(MOJYJISI, MPAKTUKH)

IIK-4: Cnoco4eH pyKOBOAUTH NPOEKTAMH II0 CO3JaHHI0 KOMILIEKCHBIX CHCTEM HCKYCCTBEHHOI0 HHTeJLIEKTA

1IK-4.1: Pyxoeooum pa3pabomkot apxumekmypuvl KOMHIEKCHbIX CUCHEM UCKYCCMBEHHO20 UHMENNeKma

PesynbraTer 00ydeHus: 3HACT BO3MOXKHOCTH COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEACTB M CHCTEM IIPOrPAMMHPOBAHHMS ISl PEILCHHS
3aj1a4 MalIMHHOTO O0YYCHHUS;

VYMeeT MpoBOJUTH CPABHHUTEIBHBIN aHATIN3 M OCYLIECTBISATh BRIOOP HHCTPYMEHTAIBHBIX CPEICTB VISl PEIICHHS 3124 MAIIMHHOTO
00yueHuUs.

1IK-4.2: Ocymecmeﬂﬂem pyKoeodcmeo co30anuem KOMNIEKCHbIX CUCeM UCKYCCMBEHHO20 UHmMeJllleKma ¢ nNpumMeHernuem Hoeblx
Memooos u anzcopummoe MauHHo2o oﬁyqenuﬂ

PesynbraTer 00ydeHus: 3HaeT GyHKIMOHAIFHOCTH COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEACTB U CUCTEM MPOTrPaMMHUPOBAHHUS B
o0acT co3aHus MoJIeNiell U METOI0B MAIIMHHOTO 00y4eHMS;

3HaeT NPUHIMIIBI TIOCTPOSHUS CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTA, METOIbI U [TOJIXO0/Ibl K INIAHMPOBAHUIO U PEaIn3alliH IIPOEKTOB 10
CO3/IaHUIO CUCTEM HCKYCCTBEHHOI'O MHTEIIIEKTa;

YMeeT NpUMEeHSTh COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPEICTBA M CHCTEMBI IIPOrPAMMHPOBAHUS ISl Pa3pabOTKH HOBBIX METOJIOB H
MoJIeJIeil MAaIlIMHHOTO 00y4eHMUs;

YMeer pyKOBOANTH BBINOJIHEHHEM KOJUICKTUBHOM ITPOEKTHOM NESITEeNbHOCTH Ul CO3aHMs, MOAJEPKKH U UCIIOIb30BAHUS CUCTEM
HCKYCCTBEHHOT'O MHTEJIEKTA.

IIK-5: Cnioco0eH pyKoBOAUTL POEKTAMH 110 CO31aHHUIO, NO/AAEPKKe U MCII0/Ib30BAHNIO CHCTEMBbI HCKYCCTBEHHOI0 HHTEJLJIEKTa
HA 0CHOBE HeHpOCeTEeBbIX MO/eJIeH H METOI0B

1IK-5.2: Pykosooum co30aHuem cucmem UcKyCCmeeHH020 UHMENNEeKMA Ha OCHO8e MOOeell UCKYCCIMBEHHbIX HEelPOHHbIX cemell U
UHCIPYMEHMATbHBIX CPeOCME

PesynpraTel 00y4eHus: 3HaeT MPUHLUITEI HOCTPOCHHUS CUCTEM HCKYCCTBEHHOTO MHTEIIEKTa Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX
ceTel, MeTOIbl ¥ MOJIX0/1bl K IUIAHUPOBAHUIO U PEATM3ALUH ITPOEKTOB 0 CO3JJaHUI0 CUCTEM MCKYCCTBEHHOTO UHTEIIICKTA;

YMeeT pyKOBOANTH BBIMOJIHEHHEM KOJUICKTUBHOM MTPOEKTHOM NESITeNbHOCTH Ul CO3aHMs, MOAEPKKH U UCIIOIb30BAHUS CUCTEM
HCKYCCTBEHHOI'O MHTEJIEKTa HA OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX CETEi.

IIK-6: Cnnocoden PYKOBOAUTDH NMPOEKTAMHU MO CO3AAHUI0 KOMIIJIEKCHBIX CHUCTEM HA OCHOBE aHAJIUTUKH 00JIbIINX JAHHBIX B
Pa3INYHBIX 0TPACIAX




1IK-6.2: IIpumensem sapuanmol UCNONb308AHUSA OONLUUX OAHHBIX, ONPedeNeHUl, CA08apell U IMATOHHOU apXUmeKmypuvl OONbUUX

ompaciuisiax

OaHHbIX npu pyKO@O@CWIG@ npoekmamu no nOCMpOEHU0 KOMNJIEKCHbLX CUCMeEM Ha OCHO8€E AHAIUMUKU O0IbUIUX OAHHBIX 6 PA3/IUYHbLX

PeByJ’ILTaTBI 06y‘-IeHI/I$[I VYmeer OIpeAC/IAATh PUCKU, CBA3AHHBIC C peam/lsauneﬁ / Pa3BEPTBIBAHUEM MHUITUATUB / IMPOEKTOB B obnactu
AHAIMTHKA OOJIBIINX JIAHHBIX

" CEPHLE3HOCTD,
VYmeer ONIpeACIIATh LCIN IIPOCKTOB B 00JIaCTH aHAJTUTHKH OOJIBIIHUX JaHHBIX B OpTraHU3alun / noApa3aACICHUAX / cny)i(6ax;
VYmeer pa3pa6aTBIBaTI> CTPAaTCrniCCKUC MJIaHbl HA YPOBHE OpraHU3aluu JJIs IPOCKTOB aHAJIUTUKH OOJBIIHNX JIAaHHBIX.

VYMeeT onuchiBaTh KX IbIk PUCK Ha pa3JIMYHBIX 3TallaX pa3BEPThIBAHNUA aHAJTUTUKU OONBIIHX JaHHBIX, €TI0 BO3,H€I71CTBI/IC, peam3anuro

1IK-6.3: IIpogooum nianupoeanue, ynpasieHie, pazgepmuléanue, ayoum 6e30nachocmu U 3auumsl NepCoHANbHbIX OAHHbIX NPU
[pabome ¢ bonbuiUMU OGHHBIMU U PYKOBOOUM ONEPAYUOHHOU 0essmeNbHOCHIbIO, CEA3AHHOU ¢ Oe30NACHOCHIbIO U 3aUUMOLl
NEePCOHANbHBIX OAHHBIX NPU padbome ¢ 6ONbUUMU OAHHBIMU

Pe3ysbpraTel 00y4eHHs: 3HACT TEPMHUHOJIOTHIO U MOCIIEIOBATEILHOCTS MEPOIIPUATHI 1O 0E30MACHOCTH H 3aIUTE MEPCOHATBHBIX
JTAaHHBIX TPU paboTe ¢ OOJIBIIMMHU JaHHBIMH;

YMeeT npoBOIUTH MOATOTOBKY U IUIAHUPOBAHUE EUCTBHUIT IO BEPXHEYPOBHEBOMY YIPABICHUIO O€30MACHOCTHIO U 3aIIUTON
MEePCOHABHBIX JAHHBIX IPH paboTe ¢ OOJBIINMH JaHHBIMU,

YMeeT npoBOIUTH MOHUTOPHUHT, OLICHKY U KOHTPOJIb ISHCTBUII 10 BEPXHEYPOBHEBOMY YIIPABICHHUIO O€30MACHOCTHIO U 3aIIUTO
MEePCOHABHBIX JAHHBIX IPH paboTe ¢ OOJIBIINMH JaHHBIMU,

YMeeT ompeaensaTh NeIH BEPXHEYPOBHEBOTO YIIPABICHHS 0€30MACHOCTHIO U 3aLIUTOM MePCOHATBHBIX JAHHBIX MPU paboTe ¢
6OIBLINMY JAHHBIMH.

4. CTPYKTYPA U COJAEPKAHUE JTUCHUIIJIMHBI (MOAYJIA, TIPAKTHKH)

Kon HaumeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp / | Yacos ®opma
| 3apaTus Kvne KOHTDOJS
1 Paznen 1. U3yuyeHnne npuHUMIIOB PadoThI BeO-CePBUCOB H
1.1 Iportokon HTTP /Tema/ 2 0
1.1.1 Opranuzanys 1 GyHKIHOHUpoBaHue npotokona HTTP 2 2 9k, Ko, K
/JTex/
1.1.2 Ocnossl npotokona HTTP 2 2 9k, Ko, K
Mp/
1.1.3 Opranuzanus K3muposanus B nporokone HTTP /TIp/ 2 2 Ok, Ko, K
1.2 RESTful-cepBucel 1 MUKpocepBHUCHas apxuTekrypa /Tema/ 2 0
1.2.1 Apxurektypa REST u mukpocepsucs! /Jlex/ 2 2 9k, Ko, K
1.2.2 IIpoextupoBanue RESTful-cepBucos /TIp/ 2 2 9k, Ko, K
123 ITpoexTupoBaHUe MUKPOCEPBUCHON apXuTekTypsl /I1p/ 2 2 Ok, Ko, K
1.24 Cosznanne RESTful-cepBucos /JIa6/ 2 5 2k, Ko, K
1.3 Cucrembl kKoHTelHepu3atuu /Tema/ 2 0
1.3.1 Cucrema xonreitnepuszanun Docker /Jlex/ 2 2 2k, Ko, K
1.3.2 Co6opxka o6pazos Docker /IIp/ 2 2 9k, Ko, K
1.33 3amyck KOHTeHHEpU30BaHHBIX MpuiIokeHuit /TIp/ 2 2 9k, Ko, K
1.34 Uzyuenue TexHONOruil KOHTeHepu3auu Ha 6a3e Docker /J1a6/ 2 5 9k, Ko, K
1.4 VYnpapieHHe )KU3HEHHBIM [IUKIIOM [IPOEKTa MallMHHOro o0y4enus /Tema/ 2 0
1.4.1 Cucremsl DVC u MLFlow /JIex/ 2 2 Dk, Ko, K
142 Pa6ota ¢ cucremoit DVC /Tlp/ 2 2 Dk, Ko, K
143 Pa6ota ¢ cucremoit MLFlow /IIp/ 2 2 2k, Ko, K
1.4.4 VYnpasnenue oOpazamu u koHTeliHepamMu Docker ¢ momonipto HHCTpyMeHTa 2 6 9k, Ko, K
Docker-compose /J1a6/
2 Pazpnen 2. CamocTosiTe/ibHasi paboTa CTyAeHTOB
2.1 B ToM uuce: /Tema/ 2 0
2.1.1 IMoaroroBka K TEKyllleMy KOHTpPOIIO ycneBaemoctu /Cp/ 2 26 6)
2.1.2 [Monroroska k madopaTopusiM padotam /Cp/ 2 12 Ko
2.13 Beinonnenue Kkypcooii pabotsr /Cp/ 2 30 K
3 Pazpnea 3. IIpome:kyTouHast aTTecTalMs
3.1 Kypcogast pabora /Tema/ 2 0
3.1.1 Kypcosas pabora /KP/ 2 15,65 K
3.2 Ox3ameH /Tema/ 2 0
3.2.1 Dx3aMeH /JKk3aMeH/ 2 20 €]
322 Kownrakrhas pabora ¢ ITT1C /KoPa/ 2 0,35

IMpumeuanne. ®opmer koHTpOIIST: DK — dK3aMeH, K- koHTponbHast padora, Ko- koHTpobHEI onpoc, C3- ceMecTpoBoe 3aiaHue, 3-3a4er,
OIT-



OTYET IO IMMPAKTUKE.

5. ®OHJI OHEHOYHBIX CPEJICTB

OLeHOYHBIE CPEACTBA IUIAHHUPYEMBIX pE3yJbTaToB OOydYeHHs mpeacTaBicHsl B Buie (oumoB oueHouHbXx cpeacts (POC),
pa3paboTaHHBIX B COOTBETCTBUH C JIOKATLHBIM HOPMATHBHBIM akTOM yHHBepcuTeTa. @OC MOXKeT ObITh peicTaBieH B [IpriioxkeHnn K
paboueii mporpamme.

O1eHOYHBIE CPEJICTBA IUTAHUPYEMBIX Pe3yJIbTaTOB 00yueHHs IpecTaBieHsbl B Buae GoHnoB oneHouHbix cpeacts (POC),
pa3paboTaHHBIX B COOTBETCTBUH C JIOKaJbHBIM HOPMATHBHBIM aKTOM YHHBEPCHUTETa. B IeIIX 0CBOCHHS KOMIETEHINH, YKa3aHHBIX B
paboueii mporpamMMe IUCIUIUIMHBL, IPELyCMOTPEHBI CIEAYIOIINE BOIPOCHI, 3aJaHUs TEKYILEro KOHTPOJIS:

[1K-4. CnocoGeH pyKOBOAMUTH IIPOEKTAaMH IO CO3JJaHUI0 KOMIIJIEKCHBIX CUCTEM HCKYCCTBEHHOI'O MHTEIIJIEKTa;

[1K-4.1. PykoBoauT pa3pabOTKOIl apXHUTEKTYpPbl KOMILJICKCHBIX CUCTEM UCKYCCTBEHHOTO HHTEIIJICKTa

Pesynbrarel 00yuenus: 11K-4.1. 3-1. 3HaeT BO3MOXKHOCTH COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJCTB U CUCTEM IIPOrPaMMHUPOBAHHS
JUTSL pEILICHUsI 31249 MAIHHHOTO 00yYeHH .

Bompocsr, 3aganms:

1. Kakumu Bo3MoxHOCTAMHU 00nanaetr nHcrpyment DVC?

2. Kakumu Bo3MOXHOCTSIMU 00nafaeT nHeTpyMeHT MLFlow?

3. Kaxk peanm3oBars 00y4eHHYI0 MoJenb ManHHOTO 00y4enus B Bune RESTful-cepsuca?
4. B yem npeumyiectBa Docker /i pa3BopadrBaHusi MOJIEJICH MAllIMHHOTO O0y4YeHUs?

5. Kaxk 3anyctuts Docker-konreiinep Ha BerunciutensHoM y3ie ¢ GPU?

Pesynbrarel 00yuenus: [IK-4.1. Y-1. YMeer npoBoANUTh CPaBHUTEIBHBIN aHATIU3 U OCYILECTBIISATH BEIOOP HHCTPYMEHTAIBHBIX CPEJCTB
JUTSL peILICHUsI 3124 MaIHHHOTO 00y4YeHH .

Bompocsr, 3aganms:

1. Kakue uncrpymentst i cozaanust RESTful-cepsucos Bl 3Haere? [logbepure TpeOyeMblii MHCTPYMEHT [UIsl peIlIeHHs] KOHKPETHOH
3aJaun.

2. INosichute nperMyIecTBa U HerocTaTku cucteMbl Kubernetes. IlpuBeanTe npumep NpoekTa, Ui pa3BOpayrBaHKs KOTOPOTO
cucrema Kubernetes sBisiercss Hea(HEKTHUBHOIA.

3. Jlnst peuienuns kakux 3aaa4 ucnonszyercs DVC, a st kakux — MLFlow? [IpuBeaure npumMepsl.

4. B kakux ciydasx MoJiesib MallIMHHOTO 00y4eHus ay4me padoraer Ha TPU, uem na GPU? IlpuBenure npumep.

5. IlonbGepuTe HAOOP TEXHOJIOTHIT ISl pEHICHHUs] KOHKPETHOM 3a/1a4i MAIIMHHOTO 00y4YeHNSI.

[1IK-4.2. OcymiecTBisieT pyKOBOJACTBO CO3AaHNEM KOMIUIEKCHBIX CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTa C MPUMEHEHHEM HOBBIX
METOJIOB ¥ JITOPUTMOB MAIIMHHOTO 00yUYeHHs

Pesynbrarel 00yuenus: [1K-4.2. 3-1. 3HaeT QpyHKIIMOHATIBHOCT COBPEMEHHBIX HHCTPYMEHTAIIBHBIX CPEICTB U CUCTEM
IIPOrpaMMHUPOBaHUS B 00JIACTH CO3J[aHUS MOJIEIeH M METOZ0B MALlIMHHOTO O0YYeHusl.

BOHpOCBI, 3alaHuA:

1. C noMoIuIbi0 KaKUX HHCTPYMEHTOB MOKHO OCYILECTBIISITH KOHTPOJIb BEPCUI MOJIENECH MAIIMHHOTO 00y4YeHuUs?
2. Kak omy6nukoBats Mozens B MLFlow?

3. Kak npemoctaBuTh JOCTYN U3 UHTEPHETA K BeO-cepBucy B Docker?

4. Kak 3anmycTuTh MOJielib MallInHHOTO 00y4eHus B Kubernetes?

5. Kakue nHcTpyMeHTHI TOTPeOYIOTCS, YTOOBI pa3BepHYTh MOJIENIb MAIMHHOTO 00y4yeHus Ha cepBepe ¢ GPU?

Pesynbrarel 00yuenus: [1K-4.2. 3-2. 3HaeT NPUHIUIIBI TOCTPOSHHSI CHCTEM UCKYCCTBEHHOTO WHTEJUIEKTA, METO/BI U MOAX0IbI K
IUTAHUPOBAHUIO M PEATIM3aLUHU IPOEKTOB MO CO3JIaHHUIO CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA.

BOHpOCBI, 3alaHuA:

1. B kakux ciyyasix Ipu MOCTPOSHUH CHCTEMbI HCKYCCTBEHHOTO MHTEIUIEKTa cllielyeT ucnoiab3oBats GPU?

2. Kakue npo06yieMbl BOBHUKAIOT MPH 3aIycke 00y4deHus: Mozenu Ha Heckonbkux GPU? TIpensioxure criocoObl X pelieHusl.
3. Kakue npeumyniecTBa npenocTaBiseT 3aIrycK MOJIENIU B BUJIe BeO-cepBuca?

4. Kakum o6pazom uncrpymentsl MLFlow u DVC MoryT ucnosp30BaTbCsi COBMECTHO?

5. Kakyro posib urparor cucTeMbl KOHTEHHEpU3aMK IPU IIOCTPOEHUH CHCTEM UCKYCCTBEHHOTO WHTEJUIEKTa?

Pesynbrarel 00yuenus: [1K-4.2. V-1. YMeeT npuMeHsATh COBPEMEHHBIC HHCTPYMEHTAIIBHBIE CPEJICTBA U CUCTEMbI IPOTPAMMHUPOBAHUS
JUIA pa3pabOTKKU HOBBIX METOJIOB U MOJIENIel MallIMHHOTO O0YYeHUs!.

BOHpOCBI, 3alaHus:




1. Kak opranusoBath KoHBeiep 00paboTku gaHHbIX ¢ nomolbio DVC i KOHKpeTHOTo nmpoekTa?

2. Kakum o6pa3om coOpaTh METPUKH BO Bpemst 00yueHus: Mozenn? KakuMu HHCTpYMEHTaMHU CTOUT BOCHONIBb30BaThes? [IpuBenute
IIpUMeEp IS 3aJaHHOTO ITPOEKTA.

3. Kaxk 3anyctuts BeO-cepBuc B koHTeiHepe Docker? [TpuBeanTe mocnenoBaTeibHOCTh JICHCTBUIA.

4. Crpoexrupyiite RESTful BeOG-cepBuc 11 pelieHns: KOHKPETHOM 3a1a4H.

5. Ipuenute npumep Dockerfile s koHTelHEpU3aMU 3aJAHHOTO MIPUIOKCHUSI.

Pesynbrarel 00yuenus: [1K-4.2. Y-2. YMeeT pyKOBOAUTH BBITIOJHEHHEM KOJUICKTHBHOM NMPOSKTHOM JIESTEIBHOCTH JIJIsl CO3/IaHUs,
IIOJUIEP’KKU M UCIIOJIb30BaHUS CUCTEM MCKYCCTBEHHOTO MHTEJUICKTA.

Bompocsr, 3aganms:

1. OmpenenuTe OCHOBHBIE IIArK MOCTPOSHHUS KOHBeHepa 00pabOTKU JaHHBIX JUIS 3a1aHHOTO TIPOEKTA.

2. Kak onpenenutb, 4T0 MOJIENIb HE CIIOCOOHA PEIINTh TOCTABICHHYIO 3a1a4y?

3. Kakue nelicTBus HY)KHO NPEANIPUHATD, €CIH TPeOOBAHMS 3aKa3ulKa K CUCTEME MCKYyCCTBEHHOTO HHTEIUICKTa U3MEHHIIHCH?
[TpuBenuTe npuMep TaKOW CUTYaLlUH U MPEIIOKUTE JEHCTBUS 110 €€ pa3peleHuIO.

4. Kaky1o poib B CO3/JaHMU IPOEKTA 110 UCKYCCTBEHHOMY MHTEJUIEKTY MIpaeT aHaIUTUK AaHHbIX? [IpuBeanTe mpumep 3anaum,
KOTOPYIO OH MOXKET PEIIUT MIPU pean3aliy 3aJaHHOTO IIPOEKTa.

5. 3HaHUAMH B KaKHX TEXHOJIOTHAX HCKYCCTBEHHOTO MHTENJIEKTa JODKEH 001a1aTh ON3HEC-aHAINTHK A1 YYacTHS B KOHKPETHOM
MIPOEKTE MO aHAJM3Y JAaHHBIX?

[IK-5. CnocoGeH pyKOBOAMTH MPOEKTaMHU 0 CO3JaHUIO, ITOIAECPIKKE U UCIOIb30BAHHIO CUCTEMbI HCKYCCTBEHHOTO HHTEIJIEKTA Ha
OCHOBE HEHPOCETEBBIX MOJIETIEH U METOIOB.

[1K-5.2. PyKOBOIUT CO3/1aHHEM CHCTEM UCKYCCTBEHHOT'O MHTEJJIEKTa HA OCHOBE MO/IEJICii HCKYCCTBEHHBIX HEHPOHHBIX ceTeil n
WHCTPYMEHTAJILHBIX CPEACTB.

Pesynbrarel 00yuenus: I1K-5.2. 3-1. 3HaeT npHUHLUIIBI TOCTPOSHHSI CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTa HA OCHOBE MCKYCCTBEHHBIX
HEWPOHHBIX CeTeH, METOBI U MOAXO b K INTAHUPOBAHHUIO U PEATH3ALUH IPOEKTOB II0 CO3JaHUI0 CHCTEM HCKYCCTBCHHOTO HHTEILIEKTA.

Bompocsr, 3aganms:

1. OnuiiuTe NPUHLIUIB pab0Thl HEHPOHHOM CETH.

2. Kakue mMeTo/ipl ¥ OJIX0/1bI K IUIAHMPOBAHHUIO M PEATU3aLUH TPOEKTOB M0 CO3JaHUI0 CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTa Bbl
3Haere?

3. I pemeHust Kakux 3aj1a4 HeHpoceTH MOIXOAAT JIyyllle BCcero?

Pesynbrarel 00yuenus: [TK-5.2. ¥V-1. YMeeT pyKOBOAUTH BBITIOJHEHHEM KOJUICKTHBHOM MPOSKTHOM JIESATEIBHOCTH JIJIsl CO3/IaHUs,
II0JIEP’KKU M UCTIOJIb30BAaHUS CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTa Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

BOHpOCBI, 3alaHuA:

1. [IpuBeauTe puMep 3a7a4yu, KOTOPYIO CIEAYyeT NepeaaTh Ha BhIOJHEHUE AaHATUTHKY JaHHBIX.
2. IlpuBeauTe nmpuMep 3a7ayn, KOTOPYIO CIEIyeT NepeaTh Ha BBITOJHEHNE UHKEHEPY 110 JaHHBIM.
3. IlpuBenuTe npumep 331241, KOTOPYIO CIIEAYET IepeaaTh Ha BHIITOJHEHUE CUCTEMHOMY aJIMUHUCTPATOPY.

[TK-6. CriocobeH pyKOBOIUTH IPOEKTAMH TI0 CO3IaHNIO KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJIMTHKH OOJBIINX JAaHHBIX B Pa3IMUHbIX
OTpacisix.

[1K-6.2. IlpumeHsieT BaprHaHThl KCIOIb30BaHUS OOJIBIINX JaHHBIX, ONIPEENICHUH, CII0Bapel U ATaJOHHON apXUTEKTYPhl OOJIBIINX
JTAaHHBIX TIPH PYKOBOJCTBE MPOEKTaMH 110 MOCTPOSHUIO KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAJIMTHKH OOJIBIINX JaHHBIX B Pa3IHUHBIX
OTpacisix.

Pesynbrarel 00yuenus: [TK-6.2. V-1. YMeeT onpenensTh pUCKH, CBSI3aHHBIC C pealn3aliieii / pa3BepThiBAHUEM HHUIIUATUB / IPOSKTOB
B 00JIaCTH aHAJIUTUKU OOJIBIINX JTAHHBIX.

Bompocsr, 3aganmus:
1. IlpuBeanTe IprMep PUCKOB, BOSHUKAIOLINX NPH MEPEHOCE CYLIECTBYIOIIEH CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTa B 00IaKO.
2. IIpuBeauTe npuMep pUCKOB, BO3HUKAIOLIMX IPH MEPEX0/e Ha BEIYUCIUTEIbHBIE y3IIbl B 00sake, ocHaiieHHble GPU.

3. [IpuBeuTe nMpUMeEp PUCKOB, BOSHUKAIOIIMX MPH CMEHE 00JIaYHOTO TIpoBaiiaepa.

Pesynbrarel 00yuenus: [1K-6.2. Y-2. YMeeT onuchiBaTh KaX/Iblii PUCK HA PA3JIUYHBIX dTanax pa3BepThIBAHHS aHATMTUKU OOJIBIINX
JTaHHBIX, €r0 BO3JEICTBUE, pean3aliio U CEPbe3HOCTD.

Bompocsr, 3aganms:
1. Onummre prCK CHIDKEHUS JOXOAHOCTH KOMIIAHHUH TIPH IIEPEX0/ie K APYroMy 00IaqHOMY IpOBaiaepy.

2. OnummTe pUcK BO3pacTaHHs pacXoAoB IpH nepexoxae Ha obnaynsie GPU-pecypcsl.
3. OnumuMTe PUCK JOMOJTHUTENBHBIX 3aTPaT HAa MOJCPHU3ALNIO apXUTEKTY Pl CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTA IIPH




NEPEHOCE €€ B obmnaxo.

Pesynbrarel 00yuenus: I1K-6.2. Y-3. YMeer onpenensiTs Lienu IPOSKTOB B 00IaCTH aHAJTUTUKY OOJIBIINX JAHHBIX B OpraHu3anuy /
MOJIpa3eNICHHsIX / CITy)K0ax.

BOHpOCBI, 3alaHus:

1. Onpenenute Lenb KOHKPETHOTO MPOEKTA B 00JIACTH aHAJTUTUKU OOJIBIINX JaHHBIX B 00pa30BaTeIbHOM OpraHU3alHy.
2. OmpenenuTe 1e1b KOHKPETHOTO IPOEKTa B 00IaCTH aHATUTUKH OOJIBINNX JaHHBIX B HAYYHOW OpraHU3aLUH.
3. Onpenenute 1ellb KOHKPETHOTO MPOEKTa B 00JIaCTH aHAIUTUKYU OOJIBIINX JaHHBIX B (PMHAHCOBOM IOJIPA3IeICHUN TIPEANPUSATHSL.

Pesynbrarel 00yuenus: 11K-6.2. Y-4. Ymeer pa3pabaTbiBaTh CTpaTerHyecKye IIaHbl HA YPOBHE OPraHMU3allly JJIsl IPOEKTOB
AQHAJTUTHKA OOJBIINX JAHHBIX.

BOHpOCBI, 3aJlaHuA:

1. Pa3zpaboraiite crparernyeckuii miaH A KOHKPETHOTO IPOEKTa B 00JaCTH aHAIMTUKY OOJIBIINX JaHHBIX B 00pa30BaTeIbHON
OpraHu3alyH.

2. Pazpaboraiite cTparerndeckuii 1miaH ajs KOHKPETHOTO IPOEKTa B 00JaCTH aHAIMTHKK OOJIBIINX JTAHHBIX B HAYYHON OpraHu3alum.
3. PazpaboTaiiTe cTpaTernyecKuii IIaH 11 KOHKPETHOTO IMPOEKTa B 00IaCTH aHATUTUKH OOJIBIINX JaHHBIX B (PUHAHCOBOM
M0JIpa3IeNICHUN IPEATIPUATHS.

[1K-6.3. IIpoBoaMT MIaHUPOBAaHUE, YIIPABICHUE, PA3BEPTHIBAHNE, ayIUT OE30IaCHOCTH U 3aIUThI NEPCOHAIBHBIX JaHHBIX IIpU padoTte
¢ OOJIBIIMMY JaHHBIMU U PYKOBOJHT OTIEPAIIMOHHOM ISSITENFHOCTHIO, CBI3aHHON ¢ 0€30I1aCHOCTHIO U 3AIIUTON IEPCOHATIBHBIX TaHHBIX
pu paboTe ¢ OOJIBIINMU JaHHBIMU.

Pesynbrarel 00yuenus: [1K-6.3. 3-1. 3HaeT TEpPMUHOJIOTHIO M MOCIEIOBATEILHOCTh MEPOTIPUATHH 110 O€30MACHOCTH U 3alUTEe
MIEPCOHANBHBIX JJAHHBIX NPH paboTe ¢ OOJBIIMMHU TAHHBIMU.

BOHpOCBI, 3alaHuA:

1. ChopmynupyiiTe OCHOBHBIC TEPMHUHBI, UCTIOJIB3YIOIUECS MIPU 00ecTieueHHH HHPOPMAIMOHHON 0€30MacHOCTH O0JIAYHBIX CHCTEM
HCKYCCTBEHHOTO MHTEJLIICKTA.

2. YKaKXHTE MOCIIEI0BATEIIBHOCTh MEPOIPHUSITHH 110 3aIUTE IEPCOHANBHBIX JaHHBIX B OOIaKe.

3. YKaxxuTe Mocie0BaTeIbHOCTh MEPONPHATHI M0 00SCICUSHNIO KOMIUIEKCHOH HH)OPMAIIMOHHOW 0€30MacHOCTH B O0NaKe.

Pesynbrarel 00yuenus: 11K-6.3. ¥-1. YMeet npoBoauTh NOATOTOBKY M IUIAHUPOBAHUE JEHCTBUI 110 BEPXHEYPOBHEBOMY YIIPABICHUIO
0e30MaCHOCTBIO M 3aLIUTON MEPCOHANBHBIX JAHHBIX MPH PadOTE ¢ OOJIBIIMMHU TaHHBIMU.

Bompocsr, 3aganmus:

1. [puBeanTE MPUMEp TUIAHUPOBAHUS ICHCTBUIL U 00ECTICYeHUS 3alUThI IEPCOHANBHBIX ITAHHBIX B 00JaKe.

2. IIpuBeauTe npuMep IUIAHUPOBAHUS IEHCTBUI U1 00ecriedeHus 3aUThl KOHQHICHINAIbHOH HH(OPMAIMY TIPU TIOCTPOSHUH
BUPTYQJIBHBIX CETel B o0saKe.

3. IlpuBenuTe nmpuMep NOCIIEA0BATEIBHOCTH IEHCTBUI, KOTOPBIE HY>KHO OCYIIECTBUTH Jyis 3amuThl API o6nmauHoro cepsuca ¢
KOH(HIeHIIHAILHOW HH(OpMAIHEH OT B3JIOMa.

Pesynbrarel 00yuenus: 11K-6.3. Y-2. YMeeT npoBoAUTE MOHUTOPHHT, OLIEHKY U KOHTPOJIb IEHCTBHI 110 BEPXHEYPOBHEBOMY
YIPaBICHUIO 0€30TIACHOCTBIO U 3aLIUTOM MEPCOHATBHBIX JAHHBIX IIPU paboTe ¢ OONBIINMH JaHHBIMH.

Bompocsr, 3aganms:

1. [puBeanTe MpUMEp MOHUTOPUHTA YpOBHs Oe3onacHocTu API oGnavnHoro cepsuca.
2. IIpuBeanTe npuMep BBITOJHEHUS SKCIIEPTOM OLIEHKH 0€30MacHOCTH 00J1aYHOTO XPaHUJIHIIA TAaHHBIX.
3. [IpuBenuTe mpuMep OCYIIECTBIECHHS KOHTPOJIS AEHCTBUI IIepcoHaIa, 00ECIIeUBAIOLIETO 3aIIUTY IIEPCOHATIBHBIX JTaHHBIX B O0JIAKe.

Pesynbratel 00yuenus: I1K-6.3. ¥-3. YMeer onpenensaTs ienu BEpXHEYPOBHEBOTO YIIPABICHUS 0€30IaCHOCTBIO U 3aIIUTON
MIEPCOHANBHBIX JAHHBIX PU paboTe ¢ OONBIINMHU JaHHBIMH.

Bompocsr, 3aganms:

1. OmpenenuTe ey BEPXHEYPOBHEBOTO YIIPABICHUS 0€30IaCHOCTHIO B IIPOEKTE B 00JACTH aHAIUTHKU OOJBIINX JaHHBIX B
00pa3oBaTeNbHOI OpraHU3aIy.

2. OmpenenuTe 1eIH BEPXHEYPOBHEBOTO YIIPABICHUS 0€30MaCHOCTHIO B IPOEKTE B 00JACTH aHATUTHKU OOJBIIMX AAHHBIX B HAYYHOM
OpraHu3alHH.




3. Onpenenute 1esiu BEpXHEYPOBHEBOI'O YIIPABJICHUS 0€30IIaCHOCTHIO B IIPOEKTE B 00JIACTH aHAJUTUKHU OOJIBIINX JaHHBIX B
(bMHAHCOBOM HOAPA3ACTICHUH IPEIIPHUSTHSL.

5.2 Tembl nUCbMEHHON paboThI (KypcoBas paboTa)

1. Co3nanue BeO-cepBUCa ISl MTOAJEPKKH HHTEIUIEKTYaIbHOTO aHAJIM3a JIOTOB BBIYUCIUTENILHOTO KJIacTepa ¢ NPUMEHEHHEM
TEXHOJIOTHI KOHTEHHepH3alnu.

2. Co3nanue BeO-cepBuca Uil aHAIM3a JaHHBIX (POHIOBOTO PHIHKA C IOMOIILIO MAIMHHOTO O0Y4YeHUsI.

3. Co3nanue BeO-cepBuUCca 1JIsl TeHEPAIMU H300paKeHHUH 3aJaHHOTO CTHIISI TOCPEICTBOM HEHPOHHBIX CETEH.

4. Co3nanue BeO-cepBUCa pacrio3HaBaHUs FOJIOCOBBIX KOMaH/I JJIsl YIIPaBJIECHHS pOOOTOM.

5. Co3nanue BeO-cepBuca AJis MOAOOPA HAYYHBIX CTATEH MO ONPECICHHOW TEMATHKE C IOMOIIBEO UCKYCCTBEHHOTO WHTEJICKTA.
6. Co3nanue BeO-cepBuca 1Sl MICHTU(DHUKAIIMA O0BEKTOB HA H300paKEHHUSIX METOJIJAMH UCKYCCTBEHHOTO MHTEIIJICKTA.

7. Co3nanue BeO-cepBUCca AJIs FeHEpaly TEKCTOBOTO ONMCAHUS 300paXXeHUI METOJaMy MalllMHHOTO 00yYeHHSI.

8. Co3nanue BeO-cepBUCa pacno3HaBaHKs COPHIKOB Ha hoTorpadusx mocpecTBOM HEHPOHHBIX CETEH.

9. Co3nanue BeO-cepBuCca 1JIsl ONpEAEICHUS KOJIMYEeCTBa JItoJiei Ha oTorpaduu ¢ moMoIso Helpocereil.

10. Coznanue BeO-cepBHca JUTsi CyMMapU3alMK TEKCTa C MOMOIIBI0 COBPEMEHHBIX TOPOIKIAIONINX MOCIICH.

5.3 [lokazaTenu u KpUTEpHUU OLICHUBaHUA KOMHeTeHHHﬁ, HIKaJIbl OUCHUBAHU
B paMKax H3y‘{aeMOI>II JUCHUIIIIMHBI CTY JEHT MOXKET IEMOHCTPUPOBATH CJICAYIOIIHUE YPOBHU OBJIAACHUSA KOMIICTCHIIUAMU.

TToBBIIICHHBIN YPOBEHB: 00YYaIOIINIICS TEMOHCTPUPYET IyOOKOe 3HAHHE YUeOHOr0 MaTepuala; CriocOOSH UCTIOIb30BaTh CBEACHHS
W3 Pa3INYHBIX HCTOYHHKOB TS YCIICIIHOTO UCCIICIOBAHNS 1 IIOMCKA PEIICHHS B HECTAaHIAPTHBIX CHTYALHSX; CIIOCOOCH
aHaJIM3UPOBATh, IPOBOJUTH CPABHEHUE U 00OCHOBAHUE BBIOOPA METOIOB PEIICHHs IPAKTHKO-OPUCHTHPOBAHHBIX 3a1aHuil. OueHKa
MIPOMEKYTOYHOM aTTecTanuu (3k3aMeH): 5 (omin4Ho) — 90 6annos u 6oee.

bazoBblil ypoBeHb: 00yyaromuiics ciocoOeH NOHUMATh U HHTEPIPETUPOBATH OCBOCHHYI0 HH(POPMALIUIO; IEMOHCTPUPYET OCO3HAHHOE
BIIaJICHUE YIeOHBIM MaTePHAIOM H y4eOHBIMI YMEHHAMH, HABBIKAMHU 1 CIIOCOOaMH IeATENbHOCTH, HEOOXOINMBIMH AT PELICHUS
PaKTUKO-OPHEHTUPOBAHHBIX 3aaHuil. OLeHKa IPOMEeXyTOUHOH aTTecTanuu (3k3aMeH): 4 (xopoo) — 76-89 6amnos.

[ToporoBslii ypoBeHb: oOyuarommuiicst 001agaeT He0OX0MMOM CUCTEMON 3HAHNH U BJIaJeeT HEKOTOPHIMH YMEHUSMHU; IEMOHCTPUPYET
CaMOCTOSTETIFHOCTD B IPUMEHEHNH 3HAHNH, YMEHHUIT U HaBBIKOB K PEILICHUIO yUeOHBIX 3aJaHUH Ha PENPOAYKTHBHOM ypoBHe. OeHka
IIPOMEKYTOYHOH aTTecTaluu (3k3aMeH): 3 (YI0BIETBOPUTEIBbHO) — 61-75 Gauios.

YpoBeHb HIKE TIOPOTrOBOT0: CUCTEMA 3HAHUI, HEOOXO0IMMast IJIsl pellieHNs] y4eOHBIX U MPaKTUKO-OPUEHTUPOBAHHBIX 33/1aHUM, HE
chopMupoBaHa; 00yyaronuiics He BIaJeeT OCHOBHBIMH YMEHHSAMH, HABBIKAMH M CIIOCO0aMH AeATeabHOCTH. OIeHKa MPOMEXYTOYHOM
aTTecralnuu (3K3aMeH): 2 (HeyJOBIETBOPUTENLHO) — HIDKE 61 Garuia.

B paMKax ﬂaHHOﬁ JUCHHUIIIMHBI UCTTOJIB3YIOTCS CICAYIOIHNUE KPUTEPUN OLICHKH 3HaHUI CTYJACHTOB.

OT1nryHO

OO0yuaronuiics JeMOHCTPHUPYET:

- CUCTEMaTHU3UPOBaHHbIC, TIIYOOKHE U TIOJHBIC 3HAHHS M0 BCEM pa3JieNiaM Y4eOHOH TUCIUILUINHBI, 4 TAKXKE 10 OCHOBHBIM BOIPOCAM,
BBIXO/ISIIIIUM 32 €€ MTPE/ICIIbI;

- TOYHOE HMCIOJIb30BaHNE HAYYHOI TEPMUHOJIOTHH, TPAMOTHOE, JIOTHYECKHU TMPABHILHOE H3JI0KEHHUE OTBETA Ha BOTIPOCHI;

- Oe3ympeyvHoe BIaICHUE HHCTPYMEHTapreM yueOHO# TUCIUITIMHBI, YMEHUE ero 3Q(EeKTHBHO HCIOIb30BaTh B IOCTAHOBKE M PELICHHU
HAYYHBIX ¥ MPO(GECCUOHANBHBIX 3a/1a4;

- BEIPQXKEHHYIO CIIOCOOHOCTh CAMOCTOSITEIBHO U TBOPUYECKH PEIATh CIOXKHBIC MPOOJIEMbl B HECTAHIAPTHON CUTYAIUH;

- MOJTHOE U TIy0OKOE YCBOEHHE OCHOBHOM, M JIOMOJIHUTEIILHOM JINTEPATyPhI, TI0 H3y4aeMoi y4eOHOH TUCIIUILINHE,

- yMeHHe CBOOOTHO OPHEHTHPOBATHLCS B TEOPHSX, KOHICHIIUAX U HAMIPABICHUAX IO N3y4aeMOil yueOHOM AMCIUILIMHE U JaBaTh UM
AHATUTHYECKYIO OIICHKY, HCIIOJIb30BaTh HAYYHbIC JOCTHXKCHHS APYTHX JTUCIUILINH,

- TBOPUYECKYIO CAMOCTOSITENIbHYIO pa0OTy Ha yUeOHBIX 3aHATHSX, AKTHBHOE TBOPYECKOE yYaCTHUE B TPYIIIOBBIX 00CYKICHUSAX, BBICOKHI
YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 33 /[aHUI.

Xoporio

OO0yuaromuics 1eMOHCTPUPYET:

- CHCTeMaTH3UPOBaHHEIE, INTyOOKHE U MOJHBIE 3HAHUS T10 BCEM pasziesaM yueOHOH qUCIUILUINHEI,

- UCTIONIb30BaHNE HAYYHOH TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHYECKH IIPaBHIBHOE M3JI0)KEHHE OTBETa Ha BONIPOCHI, YMEHHUE AENaTh
000CHOBaHHBIE BHIBOJIBI 1 00001ICHNS;

- BIAJICHUE HHCTPYMEHTApHEM Y4eOHON ANCIUIUTHEI (METOJaMH KOMIUIEKCHOTO aHaIN3a, TEXHUKOHM HH(GOPMAIIMOHHBIX TEXHOJIOTHIA),
YMEHHE €r0 HCI0JIb30BATh B IOCTAHOBKE U PELICHUH HAy4YHBIX M MPO(MECCHOHANBHBIX 3a/1a4;

- COCOOHOCTbH pelaTh CIOKHBIE MPOOJIEMBI B paMKax Y4eOHOM TUCIIUIUINHBI;

- CBOOOTHOE BJIaJICHHE THIIOBBIMH PEIICHHUSIMHU;

- YCBOGHHE OCHOBHOM ¥ JIOTIOJTHUTENLHOW JINTEPATYPhl, PEKOMEHIOBAaHHOM paboueit mporpaMMoii 1o y4eOHOH TUCIUIUINHE,

- YMEHHE OPUEHTUPOBATHCS B TEOPHAX, KOHICTIIUAX U HAMPABICHUSX 110 U3y4aeMOi yueOHO IUCIMILUTUHE U 1aBaTh UM
AQHATMTHYECKYIO OLCHKY;

- aKTHBHYIO CaMOCTOSTEIIbHYIO PA0OTY Ha yUeOHBIX 3aHATHAX, CHCTEMATHYECKOE YIACTHE B TPYIIIOBBIX 00CYXKICHUSX, BRICOKUI




YPOBCHB KYJIbTYPbI HCIIOJIHCHUSA 321)13.HHI>1.

Y 10BJIETBOPUTEIBEHO

OO0y4arouuics IEMOHCTPUPYET:

- JOCTaTOYHbIE 3HAHUS B 00beMe pabodel mporpaMmbl 110 Y4eOHOM JUCLIUILINHE;

- UCTIONIb30BaHNE HAYYHON TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHYECKH IIPaBHIBHOE M3JI0)KEHHE OTBETa Ha BONIPOCHI, YMEHHUE AENATh
BBIBOIbI 0€3 CYIIECTBEHHBIX OIINOOK;

- BJIaIcHHEe MHCTPYMEHTapHeM y4eOHOH AUCIUIUINHEI, YMEHHE €TO HCIONb30BaTh B PEIICHNH YUeOHBIX 1 NPO(ECCHOHATBHBIX 3a/1a4;
- CIOCOOHOCTH CaMOCTOSTENILHO IIPUMEHSTh TUIIOBBIE PEIICHHS B PAMKaxX U3y4aeMOil TUCIUIUINHBL;

- YCBOEHHE OCHOBHOM JINTEPATYpPhl, PCKOMEHIOBAaHHOH paboyei mporpaMMon 1o TUCIUILINHE,

- YMEHHE OPUEHTUPOBATHCS B 0A30BBIX TEOPUAX, KOHLEIIUAX U HAIIPABICHUAX MO AUCLUILINHE;

- paboTy Ha y4eOHBIX 3aHATHAX IO PYKOBOICTBOM IpeNoAaBaress, hparMeHTapHOE yJacTHe B IPYIIOBBIX 00CYKACHHSX,
JIOCTAaTOYHBIA YPOBEHb KYJIbTYPbI HCIIOJIHEHUS 3aJaHUH.

HeynoBneTBOpUTENBHO

OO0y4arouuics IEMOHCTPUPYET:

- (hparMeHTapHbIC 3HAHUS B paMKax U3y4aeMOil JUCIMIUINHBI, 3HAHUS OTJCIBHBIX JIUTEPATYPHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX
paboueii mporpamMMoii o yueOHOH TUCIUIUINHE,

- HEYyMEHHE HCI0JIb30BATh HAYYHYIO TEPMUHOJIOTHIO YUEeOHOH TUCIHUILINHEI, HAJIMYHUE B OTBETE IPyOBIX, IOTHYECKHX OIIUOOK;

- IACCHBHOCTD HA 3aHATHSX HJIM OTKa3 OT OTBETA, HU3KUIl YPOBEHb KYJIbTYPHI HCIIONHEHHS 3aIaHHI.

5.4. Borpockl IpOMEXYTOYHOM aTTeCTaluu

1. ITporoxon HTTP. Ilepenaua naHHBIX TOCPEACTBOM MIPOTOKOJIA. 3ar0JI0BKU U TEJIa 3allPOCOB U OTBETOB. [IprmMepsl.

2. Metozst nporokosnia HTTP. be3onacHbie, naeMIOTEHTHBIE U KAIIMPYEMbIE METOABI. B3anmozeiicTBre MeX Iy KITHEHTOM U CEPBEPOM
o npotokosry HTTP. Kozpl oTBeTOB cepBepa.

3. Vopasnenue k3urupoanueM B npotokosie HTTP. Muctpykums Cache-Control.

4. ITonsTne Bed-cepBucoB. CTaHAAPTHI, UCIIOJIB3YyEMbIE IIPU TIOCTPOCHUH BeO-cepBUCOB. KOMITOHEHTHI BeO-CEPBUCOB.

5. Ionsitue apxurektypbl REST, ee mpenmymiectsa u Hepoctatku. RESTful-cepBucel. [Tpunnumner npoektuposanust RESTful-
CEPBHUCOB.

6. MukpocepBHUCHas apXUTEKTypa: OHATHE, MPEUMYIIECTBA U HenoCcTaTKh. [Ipumepsr.

7. TloHsATHE BUPTYyaIn3allid U KOHTSHHEPU3AIMHU, UX BO3MOXKHOCTH. [IpenMyIecTBa U HEIOCTaTKU KaX 0N U3 TEXHOJIOTHIl.

8. [IpuHuMn paboThl TEXHOJOTHH KOHTeiHepu3auu. [IpocTpaHCTBO NOB30BaTE sl U IpocTpaHCcTBO siapa. Kernel Namespaces,
CGroups, UnionFS.

9. Cucrema Docker. Apxutekrypa cuctembl. OYHKIMH KQKIOTO0 KOMIIOHEHTA apXUTEKTYPBI M B3aUMOJICHCTBHE MEXY HUMHU.

10. ITpouecc cozmanus oopaszos Docker. Dockerfile u koHTeKCT co3nanus oOpasza. YpoBuu o6pa3za. UnionFS. BiusiHue xammpoBanus
Ha IpoLECC CO31aHus 00pa3oB.

11. OcHoBubie nHcTpyKIMK Dockerfile, ux gyHkImMu 1 nmpaBuia ucrnosib3oBanus. CrocoObl 3auCH HHCTPYKIIUHA.

12. OGecrieueHrie KOMMYHHKALMU MEXy KOHTEeHHepaMu: IpoOpoC MOPTOB U MOJKIIOUEHHE KOHTEHHEPOB.

13. CoxpaHeHue JaHHBIX KOHTEHHepa, MOoHsATHEe TOMOB (volumes). Ynpasienue tomamu Docker.

14. OcHoBHble KoMaHbl Docker 11 paGoThl ¢ 00pa3amMu 1 KOHTeHHEepaMH.

15. TTonsitue opkectpanuu Docker-koHTteiiHepoB. IHCTpyMeHThI opkecTpanuu Docker.

16. Muctpyment Docker-compose: HazHaueHue 1 npuHIuI padotsl. Kondurypaunonnsiiit Y AML-daiin u ero hopmar. Onpenenenue
MIEPEMEHHBIX OKpYKalolIel cpeabl (environment).

17. Omnpenenenre 1 UCTIOJIb30BaHKUE CEPBHUCOB (services), cereit (networks) u TomoB (volumes) B docker-compose.yml. Turst
JIpaiiBepoB IS CETEH.

18. Coopka Docker-o6pa3os nmpoekra ¢ nomombsio Docker-compose ¢ ucnonszoBanuem Dockerfile. Unctpykius build B docker-
compose.yml.

19. Mcnonp3oBaHue CyliecTBYOUMX 00pa3oB mpoekra B Docker-compose 11st 3amycka koHteliHepa. MHcTpykuus image B docker-
compose.yml.

20. ITonutuxu nepesamnycka cepsucos B Docker-compose. MucTpykuus restart B dockercompose.yml.

21. Omnpenenenue 3aBUCUMOCTH Mex 1y cepucamu B Docker-compose. Muctpykius depends_on B docker-compose.yml.

22. OcHoBuble koMaH bl Docker-compose. [Toctpoenue u ynanenue o6pa3os ¢ momorisio Docker-compose.

23. 3amyck, MPOCMOTp CTaTyca U yJalleHHe KOHTeHHepoB ¢ moMolisio Docker-compose.

24. TTonsiTue 1 HEOOXOJUMOCTb OPKECTpallMi KOHTeHHepUPOBaHHBIX Mpuioxkenuil. Docker Swarm, Kubernetes. Ix ocobennoctu.
25. ABromaruueckoe MacirabupoBanue kKonreitnepos B Kubernetes. [Tnanuposuuk Kubernetes.

26. OGecrieueHre BOCIIPOU3BOIUMOCTH HKCIIEPUMEHTOB B MAIIIMHHOM O0y4€HUH U aHanu3e AaHHbIX. MHcTtpyment DVC.

27. )KuzHeHHsIi UK poekTta nox ynpasienuem DVC. Tlonstue koHBeiiepa o0pabotku nanHbix. Materpauus DVC c Git.

28. YpaBieHue )U3HEHHBIM IIUKJIOM IPOEKTa MaluHHOro o0y4yenus. Mucrpyment MLFlow.

29. OcHoBHbIe Bo3MokHOCTH MLFlow. MHTerpanus ¢ OubaroTekaMyu MalllMHHOTO 00YYEHUSI.

5.5. Meroauueckie MaTepHasibl, ONPEACISIONINe POLEAYPhI OLICHUBAHHS 3HAHUW, YMEHHUH, HABBIKOB U (HJIM) OIIbITA IESATEIBHOCTH

ITpoMesxyToUyHas aTTeCTaLMsI 00YJAIOIIMXCS BEIETCS] HEMPEPHIBHO U BKIIIOYAET B ce0sl TEKYILIYIO aTTECTALMIO (KOHTPOJIb TEKyIIei
paboThl B cemMecTpe, BKIIIOYast OLIEHUBAHUE MTPOMEKYTOUHBIX PE3YJIbTATOB O0YYEHHUS 110 JUCHUILIMHE, — KaK IPaBHUIIO, IO TPEM




MOZ[yJIﬂM) 1 CEMCCTPOBYIO aTTECTallUIO (3K3aMeH) — OLI€EHMBaHUE OKOHYATECJIIbHBIX PE3YJIbTATOB 06y‘IeHI/I$I 0 JUCILUIIIIMHE.

[To nanHO¥ AUCHMITIMHE, 3aBEPILAIOIICHCS YK3aMEHOM, 10 00513aTeNIbHBIM (pOpMaM TEKYILEro KOHTPOJIS CTYICHTY MPEJOCTaBIsAEeTCS
BO3MOKHOCTH HaOpaTh B cymMe He MeHee 60 6amtoB. OneHnBaHNEe OKOHYATENBHBIX PE3yIbTaTOB 00YUEHHS 110 JUCLHUIUINHE BEIEeTCs
o 100-6aymtpHOM 1mIKane, oreHka (opMHUPYETCsl aBTOMAaTHYECKH Kak CyMMa KoJlrn4decTBa 0ajioB, HAOpaHHBIX 00y4arommuMcs 3a
BBITIOJTHEHNE 3aJaHUH 00s13aTeIbHBIX (JOPM TEKyIIero KOHTPOJIS M KOJHYeCTBa 0aIoB, HAaOpaHHBIX HA CEMECTPOBOM aTTEeCTAlluN
(3x3ameHe).

Cucrema OllEHMBaHUS

TekyIunii KOHTPOJIb IPEACTABISET CO00i IPOBEPKY YCBOCHHUSI y4€OHOTO MaTepraia TCOPETHYECKOrO U MPAKTHYECKOr0 Xapakrepa,
PETYISPHO OCYLIECTBISIEMYIO Ha MPOTSDKEHUH ceMecTpa. K OCHOBHBIM (popMaM TEKYIIEro KOHTPOJISE MOKHO OTHECTH YCTHBIH Onpoc,
MMUCbMEHHBIE 3aJIaHKs, TA00PATOPHBIE PabOThI, KYPCOBYIO pabOTy.

Kypcosast pabora

KypcoBast paboTa 1o HacTOsIIeH AUCUUILTHHE MPEACTABIsIeT cOO0H 3aKOHYCHHYIO PabOTy, BKIIOYAIONIYIO B ce0st pa3paboTKy BeO-
cepBuca JUisl MOAACPKKA MOJIEIN MAIIMHHOTO 00y4eHusI (B COOTBETCTBUH C 3a/IlaHUEM ), onmucanust npumenenust npuHuunos CI/CD k
MOCTPOSHHOW MOJIETIH, OpraHu3aluy d(DPEKTUBHOTO KOHBeWepa 00pabOTKU JaHHBIX U My OJIMKALUKI TOTOBOI MOJICIU B BHIE CEPBHUCA C
HCIIOJIB30BAHMEM MTOAXO/IINX HHCTPYMCHTOB.

JlanHas paboTa O3BOIAET OLEHUTH YMEHUS YHAIINXCsl PEIIaTh MPAKTHYECKUE 33/1a9H [0 00ECTICUEHHIO MOIEP)KKU U aBTOMATH3ALUH
00yueHHs U pa3BOpauMBaHUs MOJIeJIe MaIIMHHOTO 00y4eHHs, OLEHUTh IPHOOPETEHHBIE HABBIKK aBTOMATH3ALIUH 33/]1a4 HHKEHEPHH
JaHHBIX. [T0OTHOCTBIO BHIMOJIHEHHASI KypcoBasi paboTa onieHuBaeTcst B 29 6aiios.

JlabopaTophas padora.

JlaboparopHast paboTa sBisieTcs HOpMOH KOHTPOIIS M CPECTBOM NIPHMEHEHHS M PEaN3aI[i1 TTOTyIeHHBIX 00yJarouMuUCs 3HAHUH,
YMEHUI U HaBBIKOB B XOJI€ BBIIOIHEHHS Y4eOHO-IPAKTUUECKOM 3a/1auy, CBA3aHHOM C I10JIy4E€HHEM 3HAUMMOI0 Pe3yJIbTaTa C IOMOLIbIO
peaNbHBIX CPEICTB AESATENBHOCTH. 3a IEPBOE MOIHOCTHIO BHIIIOIHEHHOE Tab0paTOpHOe 3a1aHne Hauncsercs 11 6amios, 3a
ocranbHble — 10 6amuioB. B paMkax JaHHOM AUCHUILIMHBL IITaHUPYeTcs 3 1abopaTopHble paboThl. TeMbl 1a00paTOPHBIX PabOT YKa3aHbI
B pazneine “4. CTpyKTypa U cofep’kaHue AUCLUIIMHBI (MOAYJIS, TPAKTHKH) .

VYerHslii onpoc, codecenoBaHue.

YcTHBI ompoc, cobecejoBaHue SBISIOTCS POPMOI OLICHKH 3HAHUI U TPEATNOJIATAIOT CIICMaIbHY 0 Oecey pernoaaBaTelis C
00yJaromumMcst Ha TeMbl, CBSI3aHHBIE C 3ydaeMoil qucuuiuinHou. [Iporenypsl HanpaBiieHbl Ha BhISICHEHHE 00beMa 3HaHUN
o0ydaroIerocs 1o onpeeIeHHOMY pasJieny, TeMe, poliieMe U T.I1. Y CTHBIM OTBET WM cOOeceJOBaHNE MOXKET MPAKTHKOBATHCS
IIperoiaBaTesieM sl yTOUHEHHUs 3HaHUH Ha MPAKTHUECKUX U 1a0OpaTOPHBIX 3aHATHIX.

VYCTHBIHA ompoc BKIIOYaeT | BOMPOC U3 rPyMIbl BorpocoB “5.1 KoHTpobHbIe BOMPOCH M 331aHus”’, COOECeJOBAaHUE MOXKET BKIFOUATh
6osee 1-ro Bompoca Toro ke crucka. OTeet oneHnBaetcs ot 0 10 3 6asioB clieayrnuM 00pa3om:

3 GaJuta - OJIHBIN, JIOTHUECKH O€3yIpeyHblil OTBET;

2 Ganna - OTBET B LIEJIOM IIOJIHBIH, HO MOTYT HIMETh MECTO HECYIIeCTBEHHbIE IPOOEIIBI B 3HAHUSAX; JIOTUKA OTBETA MIPABHIIbHAS, HO
HEKOTOPbIE MOMEHTBI B CBOHMX PACCYKACHHSIX CTYICHT 00OCHOBATh 3aTPYIHACTCS;

1 6ai - OTBET YaCTHYHBIH, COAEPIKUT 3HAUNTEIbHBIC 3bSHBL, HAPYIICHNI JIOTUKH OTBETA HET, HO NMEETCS PS JJIOTHYECKUX
MEePEX0JI0B B PACCYKACHUSX, KOTOPbIE CTYJCHT 000CHOBATH 3aTPyIHSIETCS.

[IpomerxyTouHas aTTecTanus. JK3aMeH.

[IpomeskyTouHast aTTecTalnus OCYLIECTBIAETCS B KOHIIE CEMECTpa U 3aBeplIaeT u3ydyeHue AucuuIuiuabl. [Ipomexxyrounas aTrectanus
IIOMOTAET OLIEHUTH OoJIee KPYIHbIE COBOKYITHOCTH 3HAHUH, YMEHHUI 1 HAaBBIKOB, B HEKOTOPBIX CiIydasx — Jaxe GpopMupoBaHue
oTIpeieTIeHHbIX KOMIIETeHIMH. B pamMkax qaHHOTO npenmera K GopMe MpoMeKyTOUHOTO KOHTPOIISI OTHOCHTCS DK3aMEH.

DK3aMeH 110 TUCUUIUIMHE UMEET Lellb OLEHUTh CHOPMUPOBAHHOCTh KOMIIETEHIIUH, TEOPETUYECKYIO MOATOTOBKY CTYJIEHTa, €T
CHOCOOHOCTH K TBOPYECKOMY MBILIJIEHUIO, TPHOOPETEHHBIE UM HABBIKA CAMOCTOSITENILHOM pabOThI, yMEHHE CHHTE3UPOBATh
MOJTyYCHHBIC 3HAHUS M TIPUMEHSTh HX MPU PELICHUN NMPAKTHYSCKUX 33/1a4. DK3aMeH MPOBOIUTCS B YCTHOM opme. B xone sx3amena
CTYJICHT OTBEYAET Ha BONPOCHI OuiieTa. buner BkirodaeT qBa Bonpoca u3 crnucka "5.4. Borpockl mpoMexxyTO4HOM aTTecTaiuu”,
oneanBaeMbIx 1Mo 40 6aymioB. Kaxxaprit Boripoc onennBaetcs B 20 6amioB. [lomomHUTENEHBIE OaJIbl, TOMUMO OAJIJIOB, TIONyYEHHBIX 32
KOHTPOJIbHBIC U J1Ta0OpaTOpHBIC pabOThI, MOTYT OBITh 3apa0OTaHbI 32 TPABHIILHBIE OTBETHI B XO/I€ OMPOCOB U COOECEIOBAHMIA.

Eciu cymmapHoe 4yrcio 0anioB HaOpaHHBIX B CEMECTPE MO pe3yJIbTaTaM MOJYJICH U MOJYYCHHBIX Ha K3aMEHE:

-oT 61 1o 75, TO CTaBUTCS UTOTOBAs OIICHKA "Y IOBICTBOPUTEIHHO",

- oT 76 o 90, To cTaBUTCS UTOrOBast OIleHKa "Xoporo",

-0t 91 1o 100, To craBuTcs uTorosas orneHka "OTIHUHO".

Ecnu cymmapHoe 4rcio 0anioB, HAOpaHHBIX CTYAEHTOM He MeHee 60 0aJioB, TO CTY/IEHT MOXET COTJIACUTHCSI C COOTBETCTBYIOIIECH
HTOTOBOM OIICHKOM 0€3 HK3aMeHa.




6. YHEBHO-METOJNYECKOE U HTHO®OPMAIIMOHHOE OBECIHHEYHEHME JTUCIHHUIIJIMHBI (MOAYJIA,

IIPAKTHUKHN)
6.1. Pexomenayemas qutepatypa
ABTODBI, COCTABUTEIH 3arnaBue WznarenbcTBO, TO. DNEeKTPOHHBIN azpec
JI.1  |[Tyndemnoy 4., I'myGokoe oOyuenue Mocksa: JIMK https://e.lanbook.com/rea
Benmxuo U., Kypeuiib Ipecc, 2018 der/book/107901/#1
A.
6.2. [lepeyens pecypcoB HH(POPMAIMOHHO-TEIeKOMMYHHUKANIMOHHOI ceTH "HMHTepHeT"
D1 |Mapxkenos, A. A. BBeneHue B TeXHOJOTHIO KOHTeHepoB U Kubernetes / A. A. Mapkeno. — Mocksa : JIMK Ilpecc, 2019. —
194 c.
32 | dsBuc, K. l11aGnoHbI MpOeKTHPOBaHUS Ui 00JIa4HO# cpepl : pykoBoacTBo / K. J[3BucC ; mepeBox ¢ aHrmuiickoro [1. A.
Benukosa.. — Mocksa : JIMK Ilpecc, 2020. — 388 c.
23  |Kouep, I1. C. Mukpocepsuckl u konteiinepsl Docker : pykosoactso / I1. C. Kouep ; mepeBo ¢ anrnuiickoro A. H. Kucenesa.
— Mocxksa : JIMK IlIpecc, 2019. — 240 c.
24 |Ceiiepc, O. X. Docker na npaktuke / 3. X. Ceitepc, A. Muin ; nepeBoa ¢ anrnuiickoro /1. A. bennkoB. — Mocksa : JIMK
ITpecc, 2020.
35 |Anrtonuo, /. bubnmoreka Keras — mHCTpyMeHT riry0okoro o0yuenus. Peanusanus HeHpoOHHBIX ceTeil ¢ TOMOIIbI0 ONOIHOTEK
Theano u TensorFlow / JI. Aatonuo, I1. Cymkut ; nepeBo ¢ anrnuiickoro A. A. Ciunkua. — Mocksa : JIMK Tlpecc, 2018.
— 2% c.
26 |Toymannen, b. [IporpammupoBanne GPU npu nomoru Python u CUDA : pykoBoactBo / b. ToymanHeH ; nepeBoj ¢
anriuiickoro A. B. bopeckoa. — Mocksa : JIMK IIpecc, 2020. — 252 c.
D7 |Moysr, O. UcnonkzoBanue Docker / 3. Moyat ; HayuHbli penaktop A. A. Mapkenos ; nepeBoj ¢ aHriuiickoro A. B.
Cuactuna. — Mocksa : JIMK Ilpecc, 2017. — 354 c.
98 |Boponuna, B. B. Pa3zpaboTka BeO-cepBUCOB JIJIsl aHAH3a CIA00CTPYKTYPUPOBAHHBIX HHPOPMAIMOHHBIX PECYPCOB : yueOHOe
nocobue / B. B. Boponuna. — YabsHosck : Yul'TY, 2016. — 165 c.
99  |Ownnaita-kypc: Docker ans naunnaromux // O6pa3oBarensHas miatdopma Stepik. 2019. URL: https://stepik.org/74010 (nata
oOpamenns: 01.09.2021).
6.3 Ilepeyenb MporpaMMHOro odecrevdeHust
6.3.1.1|Docker — cucrema KOHTEIHEpH3aLIUU IPUIIOKECHUH
6.3.1.2|Kubernetes — cucteMa Juisi aBTOMAaTU3aLUH Pa3BEPTHIBAHUS, MACIITAOMPOBAHKS U YIIPABJICHUS KOHTCHHEPH3UPOBAHHBIMH
TIPWIOKESHUSIMHI
6.3.1.3|PuTTY — SSH-knueHT U1t yAaaeHHOTO JOCTYyTa K BEIUACIUTEILHOMY KIIACTEPY
6.3.1.4| WinSCP — SCP-ximeHT ans oOMeHa (aitiaMul ¢ BBIYUCIUTEIBHBIM KIIACTEPOM
6.3.1.5|C1O "Moodle" — cucreMa IMCTaHIIIOHHOTO 00yYCHHS
6.3.1.6|Onepanuonnas cuctema CentOS (Ha BBIYUCIUTENBHOM KIacTEPE)
6.3.1.7|Adobe Acrobat Reader DC — GecruiaTHOe pelenue ais npocMotpa daitnos PDF
6.3.1.8| DVC u MLFlow — CucreMsl opranu3aiuy KOHBeiepoB 00padOTKH TaHHBIX M yIPABJICHHS KU3HEHHBIM IIUKIJIOM IPOEKTOB
MAIIHMHHOTO 00yYeHUs
6.4 Ilepeyenb nHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|bubnuorexa (HTB), http:/library.vstu.ru/
6.3.2.2| OnexTpoHHas MHGOPMALMOHHO-00pa30BaTeNbHas Cpefa yHUBEpCUTeTa, https://eos2.vstu.ru
6.3.2.3|3BC "Jlanp", https://e.lanbook.com/
6.3.2.4|5bC "Book.ru", https://www.book.ru/
6.3.2.5|Onexrponnas 6ubmmoreka "Grebennikon", https://grebennikon.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI MOAYJISA, MIPAKTUKN)
/OBOPYJIOBAHME
7.1|MynbTuMeniiHas yueOHasi ay TMTOPHS JJIsl TPOBEACHUSI 3aHATHIA JIGKIIMOHHOTO M CEMHHAPCKOTO THIIA, TPYIIIOBBIX U
WHIUBUAYaJIbHBIX KOHCYJIBTAUH, TEKYIET0 KOHTPOJIS K IPOMEKYTOYHON aTTecTaluy. / YdeOHas 1ocka, yueOHas MeOelb,
HMHTEpaKTHBHas TpHUOyHA, BUACONPOEKTOP.
7.2
7.3|JTaboparopust HHGOPMAIIMOHHBIX TEXHOJOTHU. / YueOHas MeOesb, KOMIBIOTEpPHAs TEXHUKA, OCHAILICHHAS IPOrPAMMHbBIM
obecrieyeHueM, TOCTYIOM B VIHTEpHET U B 3IEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.
7.4
7.5|AyauTopus sl CaMOCTOSATENLHON paboThl 00ydaromuxcs. / YueOHas Me0eib, KOMIbIOTEPHASI TEXHUKA C BO3MOYKHOCTHIO

noakItoueHus K cetd "MHTEepHET" 1 00ecredeHneM JOCTyIa B JJIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTEeILHYO CPELy
YHHBEpCHTETA (UNTATBHBIH 3271 HHPOPMALMOHHO-OUOIMOTEUHOTO IICHTPA).

7.6




7.7|Boerancnurensusiii knactep / HOZ BonrI' TY (24 BeruncaurenbHbIX y3ia, yekopurenan GPU, o61mas npou3BoAUTENBHOCTH 10
60 Tdroric, ycTaHOBIEHHOE CHCTEMHOE M TIPUKIIATHOE TPOrpaMMHOE 00ecrieueHre, CCTeEMa MOHUTOPHHTA).

8. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO U CIHTUIIJIMHBI (MO Y JIA,
INPAKTHUKI)

Opranuzanusi 00pa30BaTeNIbHOTO MPoLecca 10 IaHHOH JUCLHUILUIMHE PEerJIaMeHTUPYeTCsl Y4eOHbIM IUIaHOM M PAcIIMCaHuEM Y4eOHBIX
3ansaTuid. [Ipu popMupoBaHuU CBOCH HHIUBUIYATbHON 00pa30BaTEIbHON TPACKTOPUH 00YyUaIOIIUIiCS UMEET MPaBO Ha Mepe3avyer
JUCLHUIUIAHBI (TIepeaTTecTaluy ee 4YacTH), eCJIM OHa ObLIa OCBOEHA B Ipoliecce NpeaiecTByouiero oo0yyenus. [lepesayér
(mepeatTecranus ee 4acTH) 0CBOOOKIaET 00YJaIOIErocsi OT HE0OXOAUMOCTH MOBTOPHOTO OCBOCHHS AMCIUILTHHBI (IOJHOCTBIO HITH
YaCTHYHO).

YueOHbIH npoliece Npy NpenoJaBaHuy Kypca OCHOBBIBACTCS HA HCIIOJIB30BAHUH TPAIULHOHHBIX, HHHOBAaMOHHBIX U
nH(OOPMAMOHHBIX 00pa30BaTEIbHBIX TEXHONOT Ui, TpaauIOHHBIC 00PAa30BATEILHBIC TEXHOJIOTUH PEICTABICHBI JCKIUSIMHY,
MPAaKTHIECKUMH 3aHATHAMH U 1a00paTOpPHEIMH paboTamMu. FIHHOBaMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUIE
LIMPOKOTO MPUMEHEHUSI aKTHBHBIX U HHTEPAKTHBHBIX ()OPM MpOBeneHuUs 3ausaTuil. THbopMamoHHble 00pa30BaTeIbHBIC TEXHOJIOTHH
peann3yroTcs MyTeM aKTUBH3ALMH CaMOCTOSTENbHOM PadOThI CTYACHTOB B 2JIEKTPOHHOH HH(POpMaMOHHONH 00pa30BaTeNIbHOM cpere.
JlexMOHHBIH Kypc npennosaraeT CUCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB y4eOHOTo I1aHa. Ha nepBoii nexiuu
JIEKTOp HHPOPMHUPYET CTYICHTOB O PEKOMEHIYEeMOM JINTEpaType U 3JIEKTPOHHBIX HCTOYHUKAX HHGOPMALUH 1O TUCIUIUIHHE, C
yKazaHHeM, Kakoi yueOHHK (yueOHoe nocobue) saBisiercs 6a30BbIM.

[MpaxTHyeckue 3aHATHS NPEICTABISIOT COOO0H NeTaNN3aLHIo JEKIHOHHOTO TEOPETHUECKOTO MaTepHaa, IPOBOAATCS B LIEIX
3aKpEIUICHHUS Kypca U OXBaThIBAIOT OCHOBHbBIE PA3/IeIIbl JUCIUILINHEI.

OcHoBHOH GopMO¥i MPoBEAEeHNS NPAKTHIECKHUX 3aHATUH SBIAETCS PeIIeHne KOHKPETHBIX 3aa4 110 COOTBETCTBYIOIINM pa3zienam
JICIUIUTHHBL.

JlabopaTopHble pabOTHI MIPEATIONATAIOT BEIIOIHEHNE U OTYET 3aJaHui 110 TeMaM, pAaCCMOTPEHHBIM Ha JIEKIIMOHHBIX U 3aKPEIUICHHBIX
Ha NPAaKTHYECKHX 3aHATHAX. KakioMy mabopaTopHOMY 3aHATHIO IIPEALIECTBYET CAMOCTOSITENIbHAS TOArOTOBKA CTYICHTA,
BKJIIOYAIOLIAs: O3HAKOMIICHHE C CO/IepKaHUeM J1ab0opaTOpHOM pabOThl IO METOIUUECKUM yKa3aHHsIM; IPOpabOTKy TEOPETUYECKOM
YaCTH 10 JIEKIHOHHOMY MaTepuany 1 ydeOHUKaM, peKOMEHIOBAHHBIM B METOANYECKHUX yKa3aHUSX.

CamocTosiTenpHas paboTa CTYICHTOB BKITFOUACT N3YUCHHE 3aKOHCIICKTUPOBAHHOTO HA JICKIIMOHHBIX 3aHITUSIX MaTepuana, J0TOoJTHeHUES
€ro ¢ y4eTOM PEKOMEHIOBAaHHOH 10 JaHHOH TeMe JUTEePaTyphl, CAMOCTOATEIBHYIO IIOATOTOBKY K J1a00paTOPHBIM padoTam,
CaMOCTOSTENIbHOE BBINIOJIHEHHE U 0(OPMIICHHE KYPCOBOW PabOTHI.

B Teuenue cemectpa I CTYAEHTOB IPOBOAATCS IPYIIIOBEIE TEKYLIHE KOHCYIBTALMY 110 YIEOHOW AUCIUILIMHE, a TAKKe
KOHCYJIbTAllMs IIepel IK3aMEHOM.

Meroaudeckie peKOMEHIALUH 10 00yUSHHUIO JIHUL] ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 310POBbSI 1 HHBAJIUIOB
IIpodeccopcko-nenarornyeckuii COCTaB 3HAKOMUTCS C ICHXOJIOT0-(PU3UOIOTHYECKUME 0COOCHHOCTAME 00YYaIOIIUXCSl MHBAIUIOB U
JIAIL C OTPAHUYECHHBIMHU BO3MOXKHOCTAMHE 310poBbsi (OB3), MHAMBUIYaTbHBIMH IPOrPAMMAMH PEAOHINTALUHE UHBATUIOB (TIPH
Hanmuun). IIpu He0oOXO0IMMOCTH OCYLIECTBISIETCS JOTIOJHHUTENbHAS MTOIep)KKa MPEToJaBaHus THIOTOPAMH, IICUXO0I0TaMH,
COLMATBbHBIMH PAOOTHUKAMH, TIPOLICANIMME HOATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBHM ¢ METOMUYECKMMHU pekoMeHaanusiMu MunoOpraayku PO (ytB. 8 anpens 2014 r. N AK-44/058BH), B Kypce
MPEATNONaraeTcsi HCIOJIb30BaTh COLMATbHO-aKTUBHBIC H PE(IICKCUBHBIC METOIbI 00YUCHHUS, TEXHOJIOTHH COLIMOKYIBTYPHOM
peadMINTALNHY C LENbI0 OKa3aHHs IOMOIIH B YCTAHOBJICHHUH ITOJHOIIEHHBIX MEXINYHOCTHBIX OTHOIIEHHH C APYTUMH CTYICHTAMH,
co31aHuH KOM(MOPTHOTO MCUXOJIOTMYECKOT0 KIIUMaTa B CTyIeH4ecKoi rpymme. [Togdop u pazpadoTka yueOHBIX MaTepHAIOB
MIPOU3BOJIATCS C YIETOM MPEAOCTABICHHUS MaTepuaia B pa3IMuHbIX popMax: ayJuanbHOH, BU3yalbHOM, C HCIOIb30BaHIEM
CHEIHATIbHBIX TEXHUYECKHX CPEICTB U HHPOPMALMOHHBIX CUCTEM.

OcBoeHue AUCIUILIHHEL JMnamu ¢ OB3 ocymecTBiseTcs ¢ HCIONb30BaHUEM CPEACTB 00YUeHHS OOIIero u CHenaIbHOTO Ha3HAYCHUS
(MepCcoHaNbHOTO M KOJUICKTUBHOTO UCTIONb30BaHus ). MaTepuaibHO-TEXHUUECKOe 00eCTieueHre MpeyCMaTpUBaeT PUCIOCOOICHIE
aynutopuit Kk Hy)xaam jui ¢ OB3 (pu Heo0X0AUMOCTH).

®dopMa MPOBEACHHS ATTECTALUH AJISI CTYICHTOB-HHBAIUIOB YCTAHABIMBACTCS C YIETOM MHAUBHIYAIBHBIX MCUXOMHU3HISCKUX
ocobenHoctei. [ns crynentoB ¢ OB3 npenycmaTtpuBaercs moctynHas Gopma MpeocTaBlIeHHs 3aaHUil OLICHOYHBIX CPEICTB.
CTyJIeHTaM ¢ MHBATUIHOCTHIO YBEIMUMBACTCS BPEMs Ha MIOJATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. JIJIst TAKMX CTYICHTOB
IpeyCcMaTpUBAETCs AOCTYMHAs (OpMa MPEAOCTaBICHHUS OTBETOB Ha 3aJaHMHS.

ITpu HeoO6xoAUMOCTH JUIs 00YUAIOLIMXCSl C UHBAIUAHOCTBIO IPOLELYPa OLIEHUBAHHS PE3yIbTaTOB 00YUYEHUs] MOXKET IIPOBOAUTHLCS B
HECKOJIBKO 3TaroB.

[lepeyeHb METOIMUECKUX YKa3aHUM 1JI11 OCBOCHHSI TUCIUTUINHBI:
1. IT.JI. KpaBuenst OGnauHble BBIYUCIUTENIBHBIE CHCTEMBI :  yuyeOHO-MeToandeckoe nocodue.— Bonrorpan, BonrI'TY, 2021.




