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AHHOTAIUA
paboueii nporpamMmmsbl yueoHo#i qucumiIdibl b1.B.13 « MHKMHHUPHHT JaHHBIX)
JJIS IOATOTOBKH O0akajiappoB nmo HanpasjeHuo 09.03.02 «MudopmanuoHubie
CHCTEMbI H TEXHOJIOTHH» HANPABJEHHOCTH « KoMNbIOTEepHBbIE HAYKH U
TEXHOJIOTHH UCKYCCTBEHHOI0 HHTEJLIEKTA)

Heab ocBoenus qucuumannbl. OCHOBHAS 1€Nb TUCHUIINHB « THXXUHUPUHT
JAHHBIX» — OBJAJCHHUEC CTYJICHTAMH OCHOBHBIMU METOJAMH IPOCKTUPOBAHUS,
CO3/IaHMS U COMTPOBOXKICHUS MACIITAOUPYEMBIX, HAAEKHBIX U dP(HEKTUBHBIX CUCTEM,
KOTOpbIC 00€CIEYMBAIOT MPEBpAILLICHHE HEOOPaOOTAHHBIX JAHHBIX B KaYECTBCHHYIO,
MPUTOIHYIO JUIsI aHAW3a MH(POpPMAINIO, TEM CaMbIM 3aKIa/IbIBasi TEXHOIOTUUECKUN
dyumament asa Data Science, MalmmuHHOTO 00y4YeHUS H OM3HEC-aHATUTHKH.

MecTo AUCHMILVIMHBI B Y4eOHOM IUIaHe: JMCIUIUIMHA BKIKOYEHAa B 4YacTh
yyeOHoro miaHa mo HampapiaeHur moarotoBku 09.03.02 «HMuadopmarmoHHbie
CUCTEMBbl M  TEXHOJOruu», (OPMUPYEMYIO YYaCTHMKaMH 00Opa3oBaTelIbHbBIX
OTHOILICHUM.

TpeGoBanus K pe3yjabTaTamM 0CBOCHUSI JUCUMIIMHBI: B PE3yIbTaTe OCBOCHUS
TUCHUTUIAHBL (POPMUPYIOTCS CIEAYIONINE KOMIIETEHIIUU (MHIUKATOPHI):

[IKkpmuu-10 (BD-1. IlpoaBunytsiii  ypoBensb).l; IIKkpmuu-11 (BD-2.
[IponBunyTeiit  ypoBens).l; [IKkpmum-11 (BD-2. IlpoaBunHyTBII ypOBEHB).2;
[TKkpmuu-14 (ML-2. DxcnepTHbIA yPOBEHb).2

Kparkoe cogep:kanue IMCHUILIMHBI: BBeieHNE B MHKUHUPUHT JAHHBIX. POIb
B Data-akocucreme. OcHoBbl pabotbl ¢ gaHHbiMu U CYBJl. IlpoextupoBanue u
noctpoenrie ETL/ELT mporeccoB. M3Bnedenne JaHHBIX U3 Pa3IMYHBIX HCTOYHHKOB.
Xpanununia ganabix U Data Lakes. Beegenune B akocuctemy Hadoop u Apache Spark.
OpkecTpanus nalmiaiHoB JaHHbIX. KauecTBO AaHHBIX, MOHUTOPUHT U DevOps s
JAQHHBIX.

O0mast TpyA0eMKOCTb AUCUHMIUIMHBI COCTaBsieT 4 3a4yeTHble eauHuIbl (144
yaca, B T. 4. 4 yaca mpakTUUE€CKON MOATOTOBKH).

IIpoMeKYTOUYHBIA KOHTPOJIb: YK3aMCH.



1. Ileab ocBOEHHS AMCHUTIINHDBI
OcHOBHast 1eNb AUCHUILIAHBI «VHXMHUPUHT JaHHBIX» — OBIIAJICHHC
CTYJACHTAaMH OCHOBHBIMHM METOJIaMH INMPOCKTHUPOBAHUSA, CO3JaHUSI U CONPOBOXKIACHUS
MaclITaOMpPyeMbIX, HAJICKHBIX U IPQPEKTHUBHBIX CHCTEM, KOTOpbIC OOECHEYHBAIOT
MpeBpalieHne HeoOpaOOTAaHHBIX JAHHBIX B KaUCCTBCHHYIO, IPUTOAHYIO IS aHAJIM3a
uH(pOpMaIMIO, TEM CaMbIM 3aKJiaJbIBas TeXHOJOrM4Yeckud ¢ynmaament s Data
Science, MamMHHOTO O0y4YEHUS U OM3HEC-aHATUTHKH.

2. MecTo JMCHMILIMHBI B Y4eOHOM mpolecce

Hucuumivaa «MeToasl MallMHHOINO OOYy4EeHHUs» OTHOCUTCS K yacTu biioka 1
«luctunmuael - (Momynu)»  yuyeOHOro 1iaHa, (GOPMHUPYEMOW  y4aCTHHKAMU
oOpa3oBarenbHbIX OTHOIMECHUH. uctmminia « MHKUHAPUHT JaHHBIX» pealu3yercs B
cootBeTcTBUU ¢ TpebdoBanusmu @OI'OC, OIIOII BO, VYueOHoro mmana mo
nanpasyenuto  09.03.02 «MudopmanMoHHble CUCTEMBl W TEXHOJIOTUHW» H
KOMITETEHTHOCTHO-POJIEBBIX MojieNiell B cdepe mcKyccTBeHHOTO mHTewiekta (KPM
NHN), paspabortaHHOl Mo 3akazy AHaJIUTHYECKOro IieHTpa npu IlpaBurenbcTBe
Poccuiickori ®enepanmn B pamkax (denepanbHoro mnpoekta «MckyccTBeHHBIH
WHTEJUICKT» HAIMOHAIBHOTO TPOEKTa «DKOHOMHKA [JaHHBIX © mudposas
TpaHchopmalms rocy1apcTBay.

[TpenmecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
aucuuIuinHa «MHKUHUPUHT JAHHBIX» SBIAIOTCA «MaremaTuyeckass CTaTUCTHKAy,
«Teopust uHGOOPMAITII, «ANropuTMH3AIUS " IPOTPaMMHPOBAHUE,
«[IporpammupoBanue Ha si3bike Pythony, «OcHoBbl Hayku o gaHHBIX (Data Science)»
u Jp.

JucuumuinHa «HKXUHUPUHT JTAHHBIX» SBISETCS OCHOBOIIOJAraroIie Juis
M3YYCHUS CICAYIONUX MTUCIUIUIHH: «METOIbl HMCKYCCTBEHHOTO. WHTEIUICKTaY,
«VH)XKMHUPHUHT TaHHBIX», «BOJIBIIINE JaHHBIC B CEILCKOM XO035HCTBE» U JP.

PabGouass mporpamMma IUCHHMIUTUHBEI «METOABl MAIIMHHOTO OOYYCHHS» IS
WMHBAJIMJOB M JIMI[ ¢ OTPAaHUYCHHBIMH BO3MO>KHOCTSAMHM 370pPOBBsl pa3zpabaTbiBacTCs
WHAMBUIYQJIBHO C  y4€TOM  OCOOCHHOCTEH  MNCUXO(U3HYECKOro  pa3BUTHS,
WHIUBUYATBHBIX BO3MO)KXHOCTEH U COCTOSIHUS 3[IOPOBBS TAKMX 00YyJarOIITUXCSI.

3. IlepeyeHb MIAHHPYEMbIX Pe3yJbTATOB 00YYeHHS 110 JUCHHILIHHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pe3y/JIbTaTAMH OCBOCHHUS 00pa3oBaTe/IbHOM
NpPOrpaMMbl

OOpa3oBaTelbHBIC  pPE3yJbTaThl OCBOCHMS JMCIUIUIMHBEI  OOyYaromuMCs,
npejcraBicHbl B Tadbimue 1.



TpeboBanus K pe3yJibTaTaM 0CBOeHHUS YUeOHOM JUCHMILTHHbI

Tabauua 1

Ne Kox Coneprxanue B pesynbraTte nzyuenus yueOHOM JUCHMIUIMHBL O0y4arOIuecs
- KOMIIETEHLIMH (Uu eé WMuaukaTopsl KOMIETEHIMH JIOJIKHBI:
/11| KOMITETEHIIUN
YACTH) 3HaTh YMeThb Buiajgers

1 [ITKxkpmuu-10 |CrnocobeH oCyIecTBIATh [MTKxpmuu-10 (BD-1. Teoperudeckue [IpoBoauth nonubiii | HaBeikamu
(BD-1. MOUCK, cOOp, OUUCTKY U [IpoaBuHyTHIN ypoBeHb). | OCHOBBHI, LUK MPAKTUYECKOTO
[TpoaBUHYTHIH | IpEIBAPUTEIILHBIN aHAIH3 Wuaukarop: O60CHOBBIBAET MaTeMaTHYeCKUH NPE/IBAPUTEIILHOTO | IPUMEHEHHUS
YPOBEHbB) JTAHHBIX crocoObl U BApUaHTBI anmapar ¥ KpUTEpPHH | aHalI|3a JaHHBbIX, HMHCTPYMEHTAIIbHBIX

MPUMEHEHUS METO0B
MPEABAPUTEIILHOIO aHAIU3a
JaHHBIX B 3agadax MU,
BKJIKOUYas MX MaTEeMaTHUYECKOE
(anropuT™MHUECKOE)
npeoOpa3oBaHUE U aJANTAI[HIO
K crenuduke 3aga4uu. Y poBeHb
OCBOCHHS MHAMKATOPA:
[TpoBOAUT OAHOMEPHBIIT U
MHOT'OMEPHBII aHAJIN3
IIPU3HAKOB, B TOM YHCJIE C
MCI0JIb30BAHUEM CPEJICTB
BU3YyalTU3allU1

BBIOOPA METO0B
PEABAPUTEIILHOTO
aHaJIn3a JJaHHBIX
(EDA) nns 3anau
HUCKYCCTBEHHOTO
HHTEJUIEKTA,
BKJIFOYAs TIPUHIIUIIBI
OJIHOMEPHOTO U
MHOTOMEPHOTO
aHaM3a MPU3HAKOB,
X
AITOPUTMHYECKYHO
peanu3aiui u
UHTEPIPETALIHIO
pe3yJIbTaToB, B TOM
qHCIIe Yepe3
cpencTBa
BU3YyalTU3al1H.

NPUMEHSIS Ha
NPAKTUKE METO/IbI
OJTHOMEPHOM 1
MHOI'OMEpHOH
CTAaTUCTUKH, BbISIBIISIS
3aKOHOMEPHOCTH,
aHOMAJIuU
B3aMMOCBS3H MEKIY
NPU3HAKAMH, @ TAKKE
aZlanTUPOBATh U
000CHOBBIBATH BBIOOD
3THX METOJIOB MOJ|
crietuuKy
KOHKPETHOH 3a1a4K
WU, ucnonb3ys
cpeJicTBa
BU3YaU3aluu /s
HArJIsiTHOTO
npeJICTaBICHHS
pE3yJIbTaTOB.

cpencTB (Hanmpumep,
oubamorexk Python:
Pandas, NumPy,
Matplotlib, Seaborn,
Plotly) nns
NPOBEICHUS
0JIHOMEPHOTO H
MHOTOMEPHOT0
pa3BEIOUHOTO
aHAIIN3a,
ANrOPUTMUYECKOTO
npeobdpa3oBaHus
CBIPBIX JJAHHBIX U
CO3/1aHusI
WHTEPaKTHBHbIX
BH3yallM3aluid,
MO3BOJISIOIIMX
000CHOBAHHO
BHIOHpATH
JAJIbHeUIIHI Ty Th
IUIs1 TOCTPOCHUS
MOJIEIIEH MAILIUHHOTO
00yYeHHS.




[TKxkpmuu-11
(BD-2.
[TpoaBunyTHIN
YPOBEHB)

CnocobeH ornpenensitb
TpeboBaHus K Habopam
JTAHHBIX JIJIS| PEUICHUS 33,124
MAaIlMHHOTO 00Yy4YeHMS,
NPOBOJIUTH Pa3METKY U
aHalM3 HabOpPOB JaHHBIX,
OLIGHUBATH KAYECTBO
JaHHLIX, 00ecneunBaTh
HENPEPBIBHYIO UHTETPALHIO
JTAHHBIX

[MTKxpmuu-11 (BD-2.
[TpoaBUHYTHIH ypoBeHb). |
WNunuxarop: Onpenenser
TpedoBaHus K HAabopam U
Ka4yeCTBY JaHHBIX IS
pelleHus 3a1a4 MalllMHHOTO
o0yueHus. YpoBeHb OCBOCHMS
unaukaropa: CTaBuT 3agady
pa3MeTKH U OLIEHUBAET
Ka4ecTBO paboThI
pa3MeT4YHKOB

Kpurepuun
(hopMHpOBaHUSA
penpe3eHTaTHBHBIX
BBIOOPOK /1151
MAalllMHHOTO
oOyueHus,
HPUHIHITBI OLCHKH
Ka4eCTBa JIaHHBIX U
METPHK
COI'JIACOBAHHOCTH
pa3MEeTKH, a TAKKE
METOIUKY
MOCTAaHOBKH 3a71a4
JUISL Pa3METYHKOB,
BKJIIOYAsi CO3/IaHUEC
oAPOOHBIX
UHCTPYKIMI 1
raiiyiaiiHoB.

DopmynUpoBaTh
YEeTKHE U
0JIHO3HAYHbIE
TpedoBaHMs K
00BbeMy, CTPYKTYpE H
YUCTOTE JAHHBIX JUIS
KOHKPETHOH 3a1a4K
MJI, pa3pabarbiBaTh
MHCTPYKIIAHU T10
pa3MerTKe,
IJIAHUPOBATh
nporecc coopa
JaHHBIX U
00BEKTHBHO
OLICHUBATh KAY€CTBO
paboTBI pa3sMETYUKOB
C UCIOJIb30BaHUEM
CTaTHCTUYECKUX
METPHUK.

Hapbikamu
MIPOCKTUPOBAHUSA U
IIOCTAHOBKH 3a/1a4 Ha
pPa3sMETKY JAHHBIX,
npoBejieHus cbopa
TpeOoBaHM K
JaHHBIM Y
CTEMKXOJIJIEPOB, a
TaKKe
NPaKTHYECKUMHU
METOdaMH KOHTpOJIH
KauecTna
pa3MEUeHHBIX
HabOPOB JaHHBIX.

[MTKxkpmuu-11 (BD-2.
[TpoABMHYTHIH ypOBEHB).2
Wumukatop: Paboraer ¢
JTAHHBIMH, B TOM YHCIIE
coOupaeT JaHHbIC U3
Pa3pO3HEHHBIX UCTOYHUKOB,
NpOBEpPSIET JJaHHBIC Ha
KOPPEKTHOCTh. Y POBEHb
OCBOEHUSI MH/IUKATOPA:
noadupaeT HHCTPYMEHTApHA
Pa3MeTKH IOJ1 yCIIOBUS
3a/]auM; OpraHu3yer
KpayJICOPCUHT Pa3METKH

[TpuHiMnBL paboThl
C pa3pO3HEHHBIMH
UCTOYHUKAMHU
JAHHBIX, METO/IbI
BAIUIAIIN U
MPOBEPKU HX
KOPPEKTHOCTH, a
TAKIKE COBPEMEHHbIC
HOXO/IbI,
MHCTPYMEHTBI H
r1aropmbl s
OpraHu3aluu
npoiiecca pa3MeTKu
JIAaHHBIX, BKJIOYas

Beinonuste cbop u
MHTErPaLUIo TaHHBIX
13 MHOKECTBEHHBIX
HUCTOYHHKOB,
NPOBOUTH UX
NPOBEPKY Ha
LEJIOCTHOCTD U
KOPPEKTHOCTb,
noadoupaTh
OITUMAJIbHBIN
WHCTPYMEHTAPH JU1s
pa3sMeTKH Mo/
KOHKPETHBIC YCIIOBUS
3aJa4d v

b deKTHBHO

Hagsbikamu coopa
JIaHHBIX C
UCIOJIb30BAHUEM
Pa3IUYHbBIX METO/IOB
(API, napcunr,
skcnopt u3 CYB/),
NPUMEHEHMS
HHCTPYMEHTOB
BaJIMIAIUH, BbIOOpA 1
HaCTPOMKH
CHeIMaTM3UPOBAHHbIX
mwatdopm st
pPa3METKH, a TAKIKE
yIpaBlIeHUs
KpayICOPCUHTOBBIMU

7



0COOEHHOCTH OpPraHu30BbIBATH NPOCKTaAMHU:
Kpay/ICOPCHUHTa. nporecc NOCTAaHOBKA 3a/1ad,
KPay/JICOPCUHTOBOH | KOHTPOJIb Ka4eCTBa U
pa3sMETKH. KOHCOJIMALIHsI
pE3YJbTATOB.
[TKxpmuu-14 | CrniocoOeH MpUMEHATH [MTKxpmuu-14 (ML-2. Teopernueckue [TpoekTupoBars, HaBbIkaMH TIOJHOTO
(ML-2. (dyH/1aMeHTaIbHbBIC DKCNEepTHBINA YPOBEHB).2 OCHOBBI H pa3pabarbiBaTh U LMKJIA CO3/IaHus
OKCHEPTHBINA | IPUHIIMIIBI U METO/IbI Wupukarop: [lpumensier COBPEMEHHBIE BHEIPSTD nannIaiHOB JAHHbBIX
YPOBEHbB) MAIIUHHOTO 00Y4YeHUs, METO/IbI IPE/IBAPUTEIIHHOI METO/IbI KOMILIEKCHBIC — OT HPOEKTUPOBAHUS
BKJIHOYask OJrOTOBKY 00paboTKH JaHHBIX U paboThl | MpenodpadoTKn CKBO3HbIE MaHIIaiiHbl | 1 KOJUPOBAHUS 10
JIaHHBIX, OIICHKY KayecTBa C IpU3HaKamMu. Y pOBEHb JaHHbIX, feature (ETL/ELT BHEPCHUS,
Mojenel u padory ¢ OCBOCHUS MHJAUKATOPA: engineering, a nanniaiHbl) UCIIOJIBL3Ys
HpU3HAKAMUA [Ipoektupyer u BHeIpIET TAKKE IPUHLUMBL | IpeaoOpaboTku MHCTPYMEHTBI 15l
KOMITJICKCHbBIE ManTuIaiiHbl POCKTHPOBAHUS JIAHHBIX ¥ TeHEepalluy |aBTOMAaTH3AIHH
NpeBapUTENbHOI 00pabOTKH | CKBO3HBIX, NPH3HAKOB, obpabotku, feature
JAHHBIX C MCIOJIb30BAaHHEM BOCHPOM3BOAMMBIX |aJaNTHPOBAHHBIC MO]1 |engineering u
coBpeMeHHbIX MeTonoB MU, U MacluTabupyeMbIX |crenupuKky 3¢ (eKTUBHOTO
aBTomarusanuu u feature nairaiiHoB pa3IUYHbIX yIpaBlIeHUs
engineering B pa3IMYHbIX JAHHBIX C HPEAMETHBIX HPU3HAKOBBIM
OPEeIMETHBIX 00/1acTAX UCIOJIb30BaHUEM obnactei, ¢ IPOCTPAHCTBOM B
Mepe/I0BbIX MPAKTHK | MCIIOJIb30BaHHEM 3agavax UU.
aBTOMATH3allUd U | COBPEMEHHbBIX

HHCTPYMCHTOB

MLOPs.

(peitMBOpPKOB U
Ooubnuorex s
aBTOMAaTH3allMH U
HN.




4. CTpyKTYpa M coepKaHue THCUMILTHHBI
4.1 Pacnpenesjienue TPYA0EMKOCTH JUCHUIIMHBI 10 BUIaM padoT Mo ceMecTpam

OO0mas Tpya0€MKOCTh AMCUMIUIMHBI COCTABIISIET 4 3aueTHble eauHuLbl (144/4
94acoB), UX paclpeiesieHne 1Mo BuaaM paboT ceMecTpaM MpeCcTaBiIeHo B Tabmure 2.

OYHAS ®OPMA OBYYEHUS

Tabnuia 2
Pacnpeneﬂeﬂne prJIOéMKOCTH JAHCIHHIIJIMHEBI IO BHAAM paﬁor 1o ceMeCTpam
TpynoémkocTn
Buj yuebHoii padboThl vac.
Bcero/*
O0mast TpyA0éMKOCTh AHCUHILIMHBI M0 Y4eOHOMY ILIAHY 144/4
1. KontakTHas padora 52,4/4
AyjauropHas pabora 52,4/4
aexyuu (J1) 16
npakmuyeckue zanamus (113) 34/4
Konwmakmuas paboma na npomedcymounom konmpone (KPA) 0,4
KOHCY1bmayuu 2
2. CamocrosrejabHas padora (CPC) 64,6
CAMOCMOAMENbHOE U3YVUEHUE pal?()(?ﬂ(](i’, CaAMONOO20MOBKA (npopaﬁomxa u
nosmopenue 1eKYUoHHo20 Mamepuanld u Mmamepuaid y4eonukoe u 64,6
YuedHvlx nocodbull, HOO20MOBKA K NPAKMU4eCKUM 3aHAMUAM)
3. KourpoJb 27
Bun npomekyTO4UHOT0 KOHTPOJIS: JK3aMeH
* B TOM UMClIe TIPAaKTUYECKask OJrOTOBKa
4.2 Conepxkanmve IMCHUIIHHBI
Tabmuma 3

Temarnuyeckuil IVIaH Y4eOHOH AMCHHIIHHBI

AyauropHas padora | Bueayaurtop
HaumeHoBanue pa3nesios u Tem Beero 1 3 IIKP | nas paora
AUCHHILIHH (YKPYIHEHHO) Beero/* CP
Paznen 1 BejeHue B MHKMHUPUHT JAHHBIX 26 4 6 - 16
Paznen 2 Ilpoueccel u3BieueHus, 30,6/2 4 10/2 i 16.6
npeoOpa3oBaHus U 3arPy3KH JTaHHBIX
Paznen 3 Xpanunuuia qaHHbIX U 30 4 10 i 16
yrnpasiieHue 00JIbIIUMU TAHHBIMU
Paznen 4 Opkecrpaiius 1 Ka4ECTBO JAHHBIX 28/2 4 8/2 - 16
Koncynbranum 2 - - 2 -
Konrposb 27 - - 27 -
KoHrtakTHas paboTa Ha MPOMEKYTOUHOM 0.4 i i 0.4 )
KOHTpOJIE ’ ’
Hroro nmo jucuMiinHe 144 16 34/4 294 64,6

* B TOM 4YHCIIE MPaKTHYCCKasd ImoAroToBKa

Pa3nen 1 BBejeHue B MH/KHHHPHUHT JaAHHBIX
Jlaer oOmiee mNOHMMaHME PpOJIM MHXKEHEpAa JIaHHBIX B 9SKOCHCTEME U
(yHaaMeHTallbHbIe HaBBIKU paboThl ¢ 0a3aMu JaHHBIX U O0JIAYHBIMH TUIAT(HOPMaMH.
Ctynaentsl ocBanBaroT ocHOBBI SQL 1 NoSQL nHa npaktuke. PaccmaTpuBaioTcst Takue



TeMbl, Kak: BBeneHue B MHAKUHUPHUHI HaHHBIX. Ponb B Data-akocucreme; OCHOBBI
pabotsl ¢ manabiMH U CYB/I.

Pa3znen 2 Ilpoueccol u3BiieyeHusi, NpeodOpa3oBaHus U 3arPY3KH JaAHHbIX

OxBaThIBa€T MPOCKTHPOBAHUE W TIOCTPOCHUE IMANTIIAWHOB IS W3BJICUYCHHUS,
npeoOpa3oBaHus M 3arpy3Ku JaHHBIX M3 pa3IMYHBIX HCTOYHUKOB. PaccmaTpuBaroTcs
Takue Tembl, Kak: [IpoektupoBanue u noctpoenne ETL/ELT nponieccos; M3BneueHue
JAQHHBIX M3 pa3jMyHbIX UCTOYHMKOB. Ha mpakTtuke orpabdarteiBactcsa co3nanue ETL-
CKPHUIITOB M paboTa ¢ MHKPEMEHTATILHOU 3arpy3KOi.

Pa3znen 3 Xpauuiauina JaHHBIX U yIpaBjieHUue 00JbIIHUMH JaAHHBIMUI

3HAKOMHUT C apXUTEKTYpPOH M MPOCKTUPOBAHHUEM CHUCTEM Il XPAHCHHUS H
ananu3a 6ompmux gaHHbiX: Data Warehouses u Data Lakes. PaccmatpuBarorces Takue
TeMbl, Kak: Xpanuwiuia ganHeix 1 Data Lakes; Benenue B sxocuctemy Hadoop u
Apache Spark. IlpakTuueckas dacTe mocBsiieHa padore ¢ oOnmaunbiMu DWH u
00paboTke MaHHBIX C MoMolIb0 Apache Spark.

Paznen 4 OpkecTpauusi ¥ Ka4eCTBO JaHHBIX

VY4uT aBTOMaTU3alM1, MOHUTOPHHTY U 00CCIICYCHHIO HA/ICKHOCTH NMaNIIIaitHOB
¢ momomibio opkectpatopa Apache Airflow. PaccmaTtpuBaroTcs Takme Tembl, Kak:
OpkecTpanus naimiaiHoB AaHHbIX; KauecTBO gaHHbIX, MOHUTOPUHT U DevOps s
naHHBIX. CTYIEHTHI CO3/IaI0T aBTOMaTu3npoBaHHbie workflows u mobaBnsttoT B HUX
MPOBEPKHU KayeCTBa JaHHBIX.
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4.3 Jleknun/npakTuyecKkue 3aHATUS

Tabnuua 4
Conep:kanue ﬂCKHHﬁ/ﬂpaKTH‘leCKHX 3AHATHH U KOHTPOJIbHBIC MECPONIPUHATHA
. Kou-Bo
Ne n/m Ha3zBanue pasaena, Ne u HazBaHue JeKI M/ naﬁopampnw&f T e e e s e Bua KOHTPOJALHOIO JACOB/ u3 mux
TeMBbI NPAKTHYECKHX/ CeMHMHAPCKHX 3aHATHH MepONpPHATHSA npaKTHYecKas
moaroToBKa
IMKxpmun-10 (BD-1.
IpoaBuHYTHIIi YpoBeHb).1;
IMKxpmun-11 (BD-2.
Paznen 1 Beegenne B HHAKHHHPHHT JAHHBIX giﬁf;:f ll’lﬂgg'_];_m")'l’ 10
IIpoaBUHYTLI YpPoBeHb).2;
NKxpmun-14 (ML-2. DkcnepTHBIH
YpPOBeHbL).2
Tema | BBenenue B Jlexuwus 1. BBeneHHe B MHKUHUPUHT [Kkpmuu-10 (BD-1. DxcreprHbiit
MHOKHHUPHMHT IaHHBIX | JaHHbIX. Poik B Data-skocucreme. yposenp). 1; IKkpmun-11 (BD-2. 2
JKCIEePTHLIN YpoBEHb). |
Jlexums 2. OcHoBbl paboThl ¢ gaHHbIMHA U | [TKkpmun-10 (BD-1. Dkcneprhbrii
CVB/L. yposens).1; ITKkpmuu-11 (BD-2. 2
JKCIEePTHLIN YpoBEHb). |
[TpakTrueckoe 3auaTue 1. Ycranoka u | HKkpmuu-10 (BD-1. IpoasunyTerii
HACTPOIKa pabo4ero OKpyKeHHUs yposens).1; ITKkpwm-11 FBD-Z. .
(Docker, Python, IDE). 3HakoMcTBO ¢ gf{OHBHHylHH ypoBeHs).1; o 3alIMTa MPaKTHYCCKOH 2
. kpmuu-11 (BD-2. ITpoaBunyThIi paGOTbI
0071a9HON KOHCONIBIO ypoBens).2; [TIKxpmun-14 (ML-2.
OKCnepTHHIH YpOBEHB).2
[TpakTuueckoe 3ausatue 2. Ocuossl SQL | HIKkpmuu-10 (BD-1. IlpoasunyTerii
JUISL MEDKCHEPa JaHHBIX ypoBens). 1; [TKxkpmun-11 (BD-2. .
IIponBuHYTHII ypOReHB).1; 3allMTa NMNpakTHYECKOH 2
IMKkpmun-11 (BD-2. ITponpuRyTHIiH paboTHI
yporeHs).2; [TKxkpmun-14 (ML-2.
OKCnepTHHIH YpOBeHB).2
[IpakTrueckoe 3anstue 3. PaGora ¢ [TKkpmun-10 (BD-1. ITpoasunyThIi
NoSQL ypoBens). 1; [TKxkpmun-11 (BD-2. .
IIponBuHYTHII ypoReHB).1; 3alUTa IMIPAKTHYCCKOHU 2

IMKkpmun-11 (BD-2. ITponBuHyTHIH
yporeHs).2; [TKxkpmun-14 (ML-2.
OKCIIepTHBIH ypoBeHsb).2

paboThI
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Ne m/m

HaszpaHue pa3saeJia,

No 1 Ha3BaHHe JIeKI Ui/ J1a00paTOPHBIX/

dopmupyeMble KOMIETeHITHH

Buj KOHTPOJILHOTO

Kou-Bo
YacOB/ u3 nux

TeMBbI NPaKTHYECKNX/ CEMHHAPCKAX 3aHATHI MEepOTPHSITHS npakTHuecKan
moaroTosRa
NKxpmuu-10 (BD-1.
IIpoaBUHYTLI ypoBeHb).1;
NNKxpmun-11 (BD-2.
Pa3jen 2 Ilpoueccs! u3Bjiedyenus, npeodpa3oBaHus u TpoaBuHYTHIi ypoBens).1; 14/2
3arpy3KH JaHHbIX IKxpvuu-11 (BD-2.
IIpoaBUHYTLIH YpPOBeHb).2;
NKxpmun-14 (ML-2. DkcnepTHBIH
YpPOBeHbL).2
Tema 2 Iporuecch Jlexkuus 3. [TpoekTupoBaH#ue U HKkpmuu-10 (BD-1. Dxcneprabiii
W3BIICYCHHS, nocrpoenue ETL/ELT npoueccos yposetb).1; [IKkpmun-11 (BD-2. 2
npeoGpazoBaHus 1 JKCIEePTHLIN YpoBEHb). | _
3arpy3KH AAHHbIX Jlexkuus 4. M3BneyeHne TaHHBIX U3 HKkpmuu-10 (BD-1. Dxcneprabiii
Pa3INYHBIX KCTOYHHUKOB, yposetb).1; [IKkpmun-11 (BD-2. 2
DKCnepTHEIH YpOBeHB). |
[IpakTudeckoe 3anarue 4. Hanucanue [Kxpmuu-10 (BD-1. TTpoasunyThiii
ckpunrTa Ha Python ayisi u3BaeueHus yposenb). 1; IKxpmun-11 (BD-2. 3aIIUTa IPAKTHYECKOI
aHHbIX U3 myoauyHoro API HIpoBHHYThIH ypoBEHD). 1; y a00ThI 2
A . y [MKkpmuu-11 (BD-2. ITpoaBunyThIi vp ’
Kelic-3anaun ot Poccenbxo3banka yposes).2; [TKkpmin-14 (ML-2. KEHC-CEMUHAP
JKCIEPTHBIH YPOBEHB).2
[IpakTudeckoe 3ansarue 5. Bed-ckpanuur | [IKkpmuu-10 (BD-1. IpoasumyThii
HOPOCTON CTPAHHULIBI C TOMOLIBIO yposetb).1; [TKkpmun-11 (BD-2. 3alUTA MPAKTHYCCKOM
BeautifulSoup HIpoBHHYThIH ypOBEHD). 1; y padboThbI 2
- [MKkpmuu-11 (BD-2. ITpoaBunyThIi A ’
Keiic-3amaun ot Poccenbxo30anka yposenn).2; [TKkpwrm-14 (ML-2. Keic-ceMUHap
OKCnepTHHIH YpOBEHB).2
[IpakTrueckoe 3anstue 6. Co3ganue [IKxpmun-10 (BD-1. [lpoasunyThiii
npoctoro ETL-naimaina yposetip).1; [IKxpmin-11 (BD-2. 3alUTA MPAKTHYCCKOM
Keiic-3amaun ot Poccenbxo3banka TpoxsuHyTsIi ypoBerb).1; paboThl 2/2
IMKkpmun-11 (BD-2. ITponpuRyTHIiH 2 ?
ypoBe#b).2; [TKkpmun-14 (ML-2. KEHC-CEMUHAp
OKCnepTHHIH YpOBeHB).2
[IpakTrueckoe 3anstue 7. Peanusanus [IKxpwimn-10 (BD-1. HlpomsunyTsiit | 341110 npakrudeckoil
HHKPEMEHTAJILHOM 3arpy3Ku JaHHbIX yposetip).1; [IKxpmin-11 (BD-2. paboTsI, 2

Keiic-3amauu ot Poccenbpxo3banka

IIponBuHYTHII ypoReHB).1;
ITKkpmun-11 (BD-2. ITpoaBHHYTHIH

Kelc-ceMuHap
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Ne m/m

HaszpaHue pa3saeJia,

No 1 Ha3BaHHe JIeKI Ui/ J1a00paTOPHBIX/

dopmupyeMble KOMIETeHITHH

Buj KOHTPOJILHOTO

Kou-Bo
YacOB/ u3 nux

TeMBbI NMPaKTHYECKHX/ CEMHHAPCKHX 3aHATHH MepOnpHATHS npaKTHyecKas
moaroTosRa
yposens).2; ITKkpmun-14 (ML-2.
JKCIEPTHBIN YPOBEHB).2
[TpakTrueckoe 3anaTue 8. 3HakoMcTBO ¢ | HKkpmuu-10 (BD-1. IpoasunyTerii
BU3yallbHBIM HHCTpyMeHTOM ETL YHPOBe“b)'l_f [Kxpmu-1 IIFBD'Z' 3aIIUTa IPAKTHYECKON
Keiic-3amaun ot Poccenbxo3banka Hii;;":i lﬁ‘:g?ﬁfﬁ;& )_:Buﬂy'rbl i vpaﬁon.l, 2
yposens).2; [TKkpmuu-14 (ML-2. KEHC-CEMHUHAp
JKCIEPTHBIN YPOBEHB).2
NKxpmuu-10 (BD-1.
IIpoaBUHYTLI ypoBeHb).1;
NKxpmun-11 (BD-2.
Pa3gen 3 XpaHwjaHina JaHHBIX U yIpaBJieHHe 00JIbITHMH IIpoaBUHYTLI ypoBeHs).1; 14
NAHHBIMH NNKxpmun-11 (BD-2.
IpoaBHHYTHII YPOBEHB).2;
IMKxpmun-14 (ML-2. SxcniepTHBII
YPOBeHB).2
Tema 3 Xpanwmmma | Jlekuus 5. Xpanunuma nanasix u Data [TKkpmun-10 (BD-1. Dxcneprhbiii
JAHHBIX U Lakes. ypoBens). 1; [TKkpmun-11 (BD-2. 2
yIIpaBIIcHHe DKCnepTHHRIH YpoBeHB). |
6 Jlekuus 6. Beenenue B sxocucTeMy [TKkpmun-10 (BD-1. Dxcneprhbiii
OJIbLITMMH TaHHBIMH Hadoop u Apache Spark. ypOBeHb).l;vllKKpMHH-ll (BD-2. 2
DKCnepTHHIH YpoBeHB). |
[IpakTuueckoe 3anstue 9. [TKkpmun-10 (BD-1. ITpoasunyThIi
[TpoekTHpOBaHHE CXEMBI «3Be3/1a» ypoBeHb). 13 [{KKPM””'I 1 (BD-2. 3alUTA MPAKTHYCCKOM
Keiic-3amaum ot Poccenbxo3banka IpoBHRyTHIH ypoBeHD).1; paboThl 2
IMKxpmun-11 (BD-2. ITponBuHYTHIH 2 ?
ypoBe#b).2; [TKkpmun-14 (ML-2. KEHC-CEMUHAp
JKCIEPTHBIN YPOBEHB).2
[Tpaktuueckoe 3ausatue 10. Hactpoiika u | [IKkpmuu-10 (BD-1. Ipoasusy i
BBIIIOJIHEHHE 3alIPOCOB B 00J1a4HOM yposenb).1; IKxpmun-11 (BD-2. 3aIIUTa IPAKTHYECKOI
DWH IIpoasuHyTHI ypoBeHb).1; § paGoTHI 2
. [MKkpmuu-11 (BD-2. ITpoaBunyThIi 2 ?
Keiic-3amauu ot Poccenbxo3banka yposes).2; [TKkpmin-14 (ML-2. Kelc-ceMuHap
JKCIEPTHBIN YPOBEHB).2
[IpakTnueckoe 3auaTHe 11. OCHOBBI MKkpmun-10 (BD-1. TpoasunyTelii 3alMTa NPaKTHYECKON
padotsl ¢ HDFS u Spark yposens).1; [TKxpmuu-11 (BD-2. paboThl, 2

Keiic-3amauu ot Poccensxo3bauka

IIpoasuHyThIl ypoBeHb).1;

Keic-CeMUHap
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Ne m/m

HaszpaHue pa3saeJia,

No 1 Ha3BaHHe JIeKI Ui/ J1a00paTOPHBIX/

dopmupyeMble KOMIETeHITHH

Buj KOHTPOJILHOTO

Kou-Bo
YacOB/ u3 nux

TeMbI NPaKTHYECKNX/ CEMUHAPCKAX 3aHATHI MepONPHATHS npaKTHuecKas
NoAroToBKAa
[MKkpmuu-11 (BD-2. ITpoaBunyThIi
yposens).2; ITKkpmun-14 (ML-2.
JKCIEPTHBIN YPOBEHB).2
[Ipaktudeckoe 3ansaTue 12. Bomonnenue | [IKkpmun-10 (BD-1. IpoasuuyThii
onepammii ETL ¢ momomsio Spark yposenb).1; IKxpmun-11 (BD-2. 3aIIUTa IPAKTHYECKOI
DataFrame HpoBHHYThIH ypoBeHD). 1; padboThbI 2
. [MKkpmuu-11 (BD-2. ITpoaBunyThIi g ’
Keiic-3amauu ot Poccenbxo3banka yposes).2; [TKkpmin-14 (ML-2. Kelc-ceMuHap
JKCIEPTHBIN YPOBEHB).2
[IpakTudeckoe 3anarue 13. YreHne n [Kkpmuu-10 (BD-1. ITpoasunyThiii
3aIIMCh JAHHBIX B Pa3anyHblX Gopmarax | YPoBerb). 1 IIKkpyun-11 (BD-2. 3alUTA MPAKTHYCCKOM
C ucroab30Banuem Spark HIpoBHHYThIH ypoBEHD). 1; a00ThI 2
- park. [MKkpmuu-11 (BD-2. ITpoaBunyThIi up ’
Keiic-3amaun ot Poccenbxo30anka ypoBens).2; [TKkpmun-14 (ML-2. KeHc-ceMUHap
OKCnepTHHIH YpPOBEHB).2
Pa3nen 4 Opkecrpanusi M KA4eCTBO JAHHBIX IMKxpmuu-10 (BD-1.
IpoaBuHyTHIii YpoBeHb).1;
IMKxpmun-11 (BD-2.
IpoaBuHYTHIii YpoBeHB).1; 12/2
IMKxpmun-11 (BD-2.
IpoaBHHYTHII YPOBEHB).2;
IMKxpmun-14 (ML-2. xcnepTHBIIT
YPOBEHB).2
Tema 4 Opkecrpauus | Jlekuus 7. OpkecTpanus naimiaiHoB [TKkpmun-10 (BD-1. Dxcneprhbiii
M KauecTBO JaHHBIX JIaHHBIX. yposenb). 1; [IKxpmin-11 (BD-2. 2
DKCnepTHHIH YpoBeHB). |
Jlexuus 8. KauecTBo JaHHBIX, [TKkpmun-10 (BD-1. Dxcneprhbiii
MOHHUTOPHHT K DevOps Julsl J1aHHBIX. yposenp). 1; IKkpmun-11 (BD-2. 2
JKCIEePTHLIN YpoBEHb). |
[TpakTrueckoe 3anaTue 14. Ycranopka u | HKkpmuu-10 (BD-1. IpoasunyTerii
Hactpoiika Apache Airflow nokaabHO yposenb). 1; IKxpmun-11 (BD-2. 3aIIUTa IPAKTHYECKON
IIpoasuHyThIl ypoBeHb).1;
Wi B o0ake. paboThI, 2

Keiic-3amauu ot Poccensxo3bauka

[MKkpmuu-11 (BD-2. ITpoaBunyThIi
yposens).2; ITKkpmun-14 (ML-2.
JKCIEPTHBIN YPOBEHB).2

Keic-ceMUHap
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Ne m/m

HaszpaHue pa3saeJia,

No 1 Ha3BaHHe JIeKI Ui/ J1a00paTOPHBIX/

dopmupyeMble KOMIETeHITHH

Buj KOHTPOJILHOTO

Kou-Bo
YacOB/ u3 nux

TeMBbI NPAKTHYECKHX/ CEMUHAPCKHX 3aHATHI MEepONpPHATHS npakTHueckas
moaroTosRa
[Ipaktuueckoe 3ausatue 15. Hamucanne | 1IKkpmun-10 (BD-1. IpoasuuyThii
nepeoro DAG B Airflow s yposenb). 1; IKxpmun-11 (BD-2. 3aIIUTa IPAKTHYECKOI
ETL-naiimnaiina MpoxupitiyTelii ypobeib).1; aboThI 2
OpISeCTp alliu pocToro © | IIKkpmun-11 (BD-2. [TpoasuHyThLil vp ?
Kelic-3anaun ot Poccenbxo3banka yposes).2; [TKkpmun-14 (ML-2. KEHC-CEMUHAP
JKCIEPTHBIH YPOBEHB).2
[TpakTudeckoe 3anarue 16. Co3nanue [Kxpmuu-10 (BD-1. TIpoasunyThiii
caoxHoro DAG ¢ 3aBUCUMOCTSIMH 1 yposenb). 1; IKxpmun-11 (BD-2. 3aIIUTa IPAKTHYECKOI
. IIpoasuHyTHI ypoBeHb).1;
00paboTKO# OIIHUOOK. _— paboThI, 2/2
- [MKkpmuu-11 (BD-2. ITpoaBunyThIi g
Keiic-3anaun ot Poccenbxo3banka yposes).2; [TKkpmin-14 (ML-2. KEHC-CEMUHAP
JKCIEPTHBIH YPOBEHB).2
[Ipaktudeckoe 3ansarue 17. Peanuszanus | 1IKkpmun-10 (BD-1. IpoasumyThii
POBEPOK KA4YeCTBA JAHHBIX B yposetip).1; [IKxpmin-11 (BD-2. 3alUTA MPAKTHYCCKOM
- . IIponBuHYTHII ypoReHB).1;
nauruiaiHe. paboThI, 2

Keiic-3amauu ot Poccenbpxo3banka

IMKxpmun-11 (BD-2. ITponBuHYTHI#H
yporeHs).2; [TKxkpmun-14 (ML-2.
OKCnepTHHIH YpOBeHB).2

Kelc-ceMuHap
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Tabmuua 5

l'[epeqeﬂb BONIPOCOB 1Jisl CAMOCTOATCIBHOI0O H3YYCHHUH TUCHHILVIHHBI

Ne
n/n

Ha3zpaHmue pa3saeJa,
TEMBI

Ilepedens paccMaTpUBaeMbIX BONIPOCOB ISl
CAMOCTOSITEJIbHOT0 H3YYeHHUs

Paznen 1 Beeaenue B MHKH

HUPHHI' JaHHbLIX

1.

Tema 1 Beenenue B
MHKUHUPHUHT JIAaHHBIX

CAP-teopema u ee npakTHUECKOE 3HaYeHUe /Ul Beioopa 6a3
JaHHBIX. YTIyOJIeHHOE H3YYeHHe OKOHHBIX PpyHKimii B SQL mis
cnoxHoit aHanutuku. OcHoBbl koHTeHHepu3auuu (Docker) as
pa3BepThIBAHUS U30JIMPOBAHHBIX Cpejl (Hanpumep, 0a3bl JaHHbIX).
Harnucanue cnoxubix SQL-3arpocoB ¢ HCII0Ib30BaHHEM
noj3anpocoB U CTE (Common Table Expressions) (ITKkpmuu-10
(BD-1. Dkcneprasiit ypoBenn). 1; [IKkpmuu-11 (BD-2.
DKCIEPTHBINA YPOBEHbD). 1)

Pazgea 2 Ilpouecchbl H3BJIeYeHHUsI, MTPe0oOPA30BAHHS M 3aTPY3KH JAHHbBIX

2.

Tema 2 [Ipouecchl
H3BJICUCHHA,
npeoOpa3oBaHus 1
3arpy3KH JJaHHBIX

[Tarrepubsl Change Data Capture (CDC) aist oTCISKUBaHUA
U3MEHEHHH B JaHHBIX B PE€AIbHOM BPEMEHHU (HApPUMED, C
nomonieio Debezium). 3nakoMcTBO ¢ 00maunbiMu ETL-cepBucamu
(nanpumep, AWS Glue, Google Dataflow). Hanncanue
NpOJIBUHYTOr0 napcepa Ha Python (c ucnonb3oBanueM Scrapy WU
Selenium) s cOopa TaHHBIX CO CIOKHBIX BeO-calTOB. MeTo bl
ontumusauuu ETL-npoueccos pist padotel ¢ 00bIIMMEU
oowvemamu nanHbIX (I[TKkpmuun-10 (BD-1. DxcniepTHbIi
ypoBenb). 1; [TKkpmuu-11 (BD-2. DkcniepTHbIH YpoBEHB). 1)

Pa3zjen 3 Xpanuimiia JaHHBIX U yHpaBjieHne 00/IbIIHMH JIaHHBIMI

3.

Tema 3 Xpanuiuina
JAHHBIX U
yIIpaBJIEHUE
OO0JIBILINMHU JaHHBIMH

VYrayGiieHHOe U3yUeHHEe apXUTEKTypHbIX narTepHoB Data Vault u
Data Mesh. U3ydenue ocHoB (ppeiimBopka Apache Kafka nns
MOCTPOEHHUS MOTOKOBBIX JaHHbIX (Data Streaming). OcHOBBI
pabotel ¢ knactepom Hadoop (HDFS, YARN) u Beinonnenue
3aja4 ¢ nomouibio MapReduce. M3y4uenne ¢popMaToB KOJOHOUHBIX
nauHbIX (Apache Parquet, ORC) u ux BiMsHHe Ha
npousBoAuTenbHOCTD ([IKkpmuu-10 (BD-1. DxcneprHbiii
ypoBeHb). |; [TKkpmuu-11 (BD-2. DxcnepTHblii ypoBeHs). 1)

Pa3naen 4 OpkecTpanusi H Ka4eCTBO JAHHbBIX

4.

Tema 4 OpkecTtpanus
H Ka4eCTBO JAaHHBLIX

[Tpunmuner DataOps 1 MLOps 15 aBToMaTu3aium xKu3HEHHOTO
LIUKJIA JaHHBIX ¥ Mojeiei. M3yuenue anbrepHaTuBHbIX Alrflow
opkecrpaTtopoB (Hanpumep, Prefect, Dagster). Hactpoiika
MOHHTOPHHIA U alepPTHHTA IS alIIaiiHOB IaHHBIX (Harnpumep,
1pu cOO0SX WU MAJICHUM KavyeCcTBa JaHHbIX ). OCHOBBI yIIPaBJICHUS
JAOCTYIOM U MmHU(POBaHMS TAHHBIX B 00J1a4HBIX XPaHUIUIIAX
(IMTKxpmuu-10 (BD-1. DkcnepTHbiit yposenb). 1 ; [TIKkpmuu-11
(BD-2. DxcniepTHBIN ypoBeHB). 1)

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

Tabnuua 6

IIpuMeHeHHEe AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbLHbIX TEXHOJI0T Wil

No
n/n

Tema u popma 3aHATHSA

HaunmeHoBaHue HCIO/IB3YyeMBbIX
AKTHBHBIX H HHTEPAKTHUBHBIX
o0pa3oBaTe/iLHBIX TexHo.10rui (Gpopm
00y4eHus )

Bce TeMbl

113 CpaBHeHHE TeXHOJOTHH, case-study,

MIPOEKTHOE 00yUEeHNE
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6. Texkymuii KOHTPOJIb YCIIEBA€MOCTH M NPOMEKYTOYHAS aTTeCTAIHSA 110
HTOraM OCBOCHHUS AHCHHILIHHDbI
6.1. TunoBbIe KOHTPOJIbHBIE 32/IaHUSA WJIH HHbIE MATEePHAJIbl, HEOOXOAHUMBIE 1JIs
OLleHKH 3HAHUM, YMEHUI U HABBIKOB H (MJIM) ONIBITA AeATEIbHOCTH

Keiic-3aqa4u ot Poccenbxo30anka « MHKMHUPHHT JaHHBIX»

Keiic 1. O0HapykeHne aHOMaJIMii B MeAMUMHCKUX cHUMKax MPT
[enn: [TOBBICUTH TOYHOCTH TUATHOCTUKHU PEIKUX MATOIOTHI MO3Ta C TTIOMOIIBIO METO/IOB
deep learning. 3agaua: Pa3zpaborats pipeline it MapKHUPOBKH MOA03PUTEIBHBIX 001acTeH
Ha MPT-u300pakeHusIXx TOJIOBHOTO MO3ra M OOyYeHHsI KiacCUpuKaropa s HX
nerekTupoBanus. OCHOBHOM yIOp ClieNaTh Ha 00pabOTKy U pa3METKY JTaHHBIX.

Keiic 2. Co3nanue reneparopa xy/a0kKeCTBEHHbIX NOPTPETOB
[enb: I'eneprpoBaTh YHUKAIBHBIC XY0KECTBEHHBIC CTHIIM3ALMK MOPTPETOB HA OCHOBE
dotorpaduit momen. 3amaga: OOyuuth StyleGAN Ha pa3MedeHHOM JaTaceTe JIUII
3HamMeHuTocTell u peanmzoBarh Ul-untepdeiic s reHepaiy nepcoHaIn3upOBaHHbIX
M300paKEHN B CTWIISIX W3BECTHBIX XYAOKHHUKOB. OCHOBHASI CIIOYKHOCTh — BBICOKASI
BapUaTUBHOCTb CTUJICH M HU3Kasi TOYHOCTh Pa3METKH.

Keiic 3. IIpeackasanue 3MOLMOHAIBLHOI0 OTK/IMKA 3pHTeIel puiibma
[emb: OmeHnTh peakiuio 3puTeneii Ha (GUIbMBI €€ 10 BBIXOJA KapTHUHBI B MPOKAT.
3agava: CoOpaTh JaHHBIE C KpayJICOPCHHIOM M ONPOCHUKAMH, Pa3METUTh SMOLUH
3puTeNeH o KaapaMm GUIBMOB U 00YYIHTE peKyppeHTHYI0 HelipoceTs (RNN/LSTM) mst
TIPECKA3aHMST IMOITUOHATLHOTO OTKITHKA 3PUTENIS 110 BUICOKITHITY.

Keiic 4. /InarsocTuka paka Ko:kKu ¢ MOMOIIbI0 MOOHIBHBIX KaMep
[enw: Co3narh npuiioxkeHue Uist ObICTPOI TMarHOCTUKU MEJIAHOMbI Ha PAaHHUX CTaHsX
¢ ToMoIIb0 Kamepbl cMapTdona. 3amava: [loAroToBUTH aHHOTHPOBAHHBIA 1aTaceT
KOKHBIX HOBOOOpa3zoBaHUM, pazpaboraTh cerMeHTHpyrollyro Helpocets (UNet) u
BCTPOUTH €€ B MOOMIbHOE mpuioskeHre Android/iOS.

Keiic 5. 'eHepauusi TeKcTa THAJIOTOB YaT-00TA
Henb: YiydmuTs KOMMYHUKALMIO 4aT-00Ta C MOJIb30BATEIAMU B PEKUME KUBOI'O Yara.
3amaua: Mcnonb3ys MeTOAbI TOKEHU3AIUH U BEKTOPHU3AINH, COOpaTh U Pa3METHTh KOPITYC
JMAJIOrOB TEXHUYECKOM MOICPHKKU M HACTPOUTD seq2seq moaeib (Transformer/GPT) st
reHEpaIMKi €CTECTBCHHBIX U COACPKATEIBHBIX OTBETOB I10JIb30BATEIISIM.

Keiic 6. UnTepakTUBHAsi KApTa MAPIIPYTOB 001ECTBEHHOI'0 TPAHCIIOPTA
[ems: Co3nanne WHTEPAKTUBHON KapThl MapIIPyTa JBUKCHUS aBTOOYCOB C (PYHKIIUCH
MOJICKA30K Maccaxupam. 3ajaua: BusyanmmzupoBaTh MapIIpyThl TOPOACKOIO TPaHCIOpTa
Ha kapte OpenStreetMap, opranuszoBate coop maHHBIX GPS-TpexkepoB ¢ aBTOOYCHBIX
TEPMHHAJIOB M €O3/1aTh MHTEpPENCc ¢ PUIBTPOM MapIIPYTOB M BPEMEHEM MPHOBITHSI
aBTOOYyCa B peaTbHOM BPEMECHHU.

Keiic 7. Cucrema uaeHTH(P)MKAMH MELHIEX010B HA 0eCMMIOTHUKAX
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Lenb: bBblcTpO M TOYHO OMNpeACHATh IMEUIEXOJ0B HAa J0porax Juisi [OBBIIICHUS
0e30MmacHOCTH OeCTMIOTHRIX aBTOMOOWMIe. 3amaya: [lomobpats wimm cobpaTe maracer
BUJICOPETUCTPATOPOB € JIOPOr OOIIETO IMOJIb30BaHMS, Pa3METUTh OOBEKTHI (ICILIEXO/IbI,
aBTOMOOWIIM, BEJIOCUIICIUCTBI) M 00yUnTh OOBEKTHYIO Mozeb aeTekimd YOLOVS uu
RetinaNet.

Keiic 8. [Iporno3upoBanue noTpedUTE/ILCKOI0 CIIPOca HA MPOAYKIHIO
[1esb: [ToBBICHTH TOYHOCTB MPOrHO3a TOBAPHBIX 3aI1acoB M M30ekaTh AeduiinTa TOBapoB.
3amawa: C mnomomplo BpeMeHHBIX psaaoB (TS) wu  rpagmeHTHOrOo OycTHHTA
(LightGBM/XGBoost) criporHo3upoBaTh CIpOC Ha TOBapbl HAPOIHOTO MOTpeOICHUs Ha
OMMKAWIIMI  MeCSAIl C YYEeTOM CE30HHOCTH ¢ mpoMo-akiuii. OCHOBOM CTaHET
MHOTOKOMITOHEHTHBINA BPEMECHHOM Psiji IIPOJIak Mara3uHOB PO3HUYHON TOPTOBJIH.

Keiic 9. CemaHTHYECKHI MOUCK JOKYMEHTOB € IIOMCKOM IOX0KHX KOHTPAKTOB
Ilens: beicTpas HaBuTramus TO KOPHMOPATUBHBIM JOKYMEHTAM W KOHTPAKTaM JIJIsI
IOpUIMYECKUX  OTAesoB. 3amaya: OOyuuTh MoOJENb CEMAHTHYECKOIO TOUCKA
(BERT/SBERT) Ha koyu1eKIMK KOPIOPATUBHBIX JIOKYMEHTOB M CO3J1aTh wWeb-untepdeiic
JUTSE TIOUCKA CXOXKHX TT0 CMBICTIOBOMY HAITOJIHEHUIO KOHTPAKTOB U COTJIAIICHHIA.

Keiic 10. Pannsisi 1TMarHocTHKAa HEUCIIPABHOCTH 000PY/10BAHMS MTPOMBIILIEHHBIX
po6oToB

Henp: MunumusupoBats ymep0 OT TMOJIOMOK JIOPOTOCTOSIIIETO MTPOMBIIIIEHHOTO
000py0BaHUs C [IOMOILBIO IIPEBEHTUBHOM AMAarHOCTUKHU. 3a1aya: Mcnonbs3oBaTh METO/bI
aHamM3a BpeMEHHBIX mnocaenoBatenbHocTel (Autoencoder/RNN) mis mpenckazaHust
HEUCIPAaBHOCTEH pOOOTH3MPOBAHHBIX IMPOU3BOICTBEHHBIX JIMHUM 110 JaHHBIM CEHCOpPOB
(BuOpars, Temriepatypa, 1aBnenne). OCHOBHBIC TPYTHOCTH CBSI3aHBI C HEOOXOUMOCTBIO
TOYHOW PAa3METKH BPEMEHHBIX CUTHAJIOB M BBICOKMM IOPOIOM JIOKHOMOJIOKUTEIIBHBIX
cpabaThIBAaHUM.

IlepeyeHb BONPOCOB, BBIHOCHMBIX HA HTOTOBYI0 aTTECTAIIHIO
(AK3aMeH)

1. B yem 3akiro4aercs OCHOBHas pOJIb MH)KEHEpa JJaHHBIX B COBpeMEeHHOM data-
sKocucreme?

2. Onumure *u3HeHHbIN UK aaHHbIX (Data Lifecycle).

3. B 4dewm kmroueBbIie oTIHuns Mekay 0azamu ganHbix Tuma OLTP u OLAP?

4. HazoBute ocHoBHBIE TUIIBI NOSQL 0a3 1aHHBIX U MPUBEIAUTE TPUMEPDI
WCIIOJIB30BAHUS TSI KAXKIOTO.

5. OOwbscuure, uto Takoe CAP-Teopema u Kak oHa BiIuseT Ha BLIOOP 0a3bl
TaHHBIX.

6. B dem pasznuua mexnay npoueccamu ETL u ELT? Koraa neinecoodpasno
WCIIOJIB30BATh KAK/BIM U3 TOIX0/I0B?

7. UTO Takoe MHKPEMEHTaJIbHAs 3arpy3Ka JIaHHbIX U KaKUe METO/IbI €€
peaM3anuu Bbl 3HaeTe?

8. Kakue CymecTByIOT MaTTepHBI 3arPy3KH JTaHHBIX B XpaHuiuiie? Onummure
MOJIHYIO 3aMEHY, HHKpeMEHTaIbHYI0 3arpy3ky u CDC.

9. Jlns wero ucnonki3yetcs nHCTpyMeHT Apache NiFi B kontexkcte ETL?
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10.Kakue ocHOBHBIE 3Talbl BKJIIOYACT B ce0s1 MpoLece BEO-CKpanuHra u ¢ KaKuMu
IOPUIMUECKUMHU U dTUUECKUMU OTPAHUYCHUSIMH MOKHO CTOJIKHYTHCS?

11.0Onumute npuHimn padotsl U npeumyniectsa Change Data Capture (CDC).

12.Yr1o Takoe Data Warehouse? Ilepeunciure ero KiioueBbie XapaKTePUCTUKH.

13.0OnummTe pa3nuaus MeKIy cxemaMu «3Be3aa» U «CHEKUHKAY.

14.Yro takoe Data Lake u B uem ero ocHoBHoe otianuue ot Data Warehouse?

15.B 4gem 3akmrouaetcsa kounenius Data Lakehouse u kakue mpoOiaemMsl oHa
MpU3BaHa PeLIUTh?

16.KakoBbI OCHOBHBIE KOMTIOHEHTHI apxuTekTypbl Hadoop (HDFS, YARN,
MapReduce)?

17.91o Takoe Apache Spark u kakue mpeuMyIecTBa OH JIa€T IO CPABHEHHUIO C
Hadoop MapReduce?

18.Onummte ocHOBHBIE abcTpakiuu naHHbIX B Spark: RDD, DataFrame, Dataset.

19.Kakue popmatel xpaHeHus AaHHbIX Bbl 3HaeTe (Parquet, Avro, ORC) u B yem
ux npeumytiectsa nepeaq CSV/JISON?

20. s yero npeanaznaueH Apache Airflow u uro Takoe DAG?

21.0Onumure kioueBsie konuenuun Airflow: Operator, Task, Dependency.

22.Kak B Airflow obecriedanBaeTcst OpKeCTpaIus CIOKHBIX MANTIIAHOB C
3aBUCUMOCTSIMHU?

23.Yto takoe Data Quality (kauecTBO JaHHBIX) U KaKUE€ METPUKH JJIS €T0 OI[CHKU
BbI 3HaeTe?

24 Kakue WHCTPYMEHTHI JUIsl TECTUPOBAHUS U MOHHUTOPUHTA KQ4eCTBA JAHHBIX BBI
MOXETE Ha3BaTh?

25.00mscHuTE, uTO Takoe DataOps u Kak ero MPUHITUTIB IPUMEHSIOTCS B
WHXUHUPUHTC TaHHBIX.

26.Kak o0ecnieunBaeTcs HaAEKHOCTH (reliability) u oTka30yCcTOMYUBOCTD
ManuIaiHoOB JaHHBIX?

27.Kakue cTpaTerni MOHUTOPUHTA MANTIIAWHOB JAHHBIX BRI 3HaeTE?

28.Kak Bbl BbIOMpaere hopmaT XpaHEHHUs JaHHBIX JUIsI KOHKPETHOM 3a1aun?

29.0nummuTe nporecc MpoeKTUPOBAHMS U pealiv3alliiu naimiaiHa Ui coopa
naHHbix U3 APIL.

30.Kakue best practices 1o obecrieueH10 0€30MaCHOCTH JaHHBIX B 00JIa4HON
cpeze Bbl 3HaeTe?

31.Yro Takoe noTokoBas 00paboTKa JJaHHBIX (Stream processing) U 4em oHa
oTnmyaeTcs ot maketHou (batch processing)?

32. J{ns gyero ucnogawszyercs Apache Kafka u kakoBo ee mecto B data-naiinanne?

33.Yto Takoe koHTeitHepu3anus u kak Docker ucnonb3yercs B MHAKUHUPUHTE
JaHHBIX?

34 Kak BbI OpraHu3yeTe BEPCUOHUPOBAHUE TAHHBIX U KOJA TAUTIaiiHOB?

35.0nummuTe nNporLecc MUrpaluu nanriainia JaHHbIX U3 TECTOBOM Cpe/ibl B
npoaakmieH (production).

36.Kakue Bbl 3HaeTe o0s1aunbie cepBUCH 11 nmoctpoenus ETL-nipoueccon?

37.Yro Takoe «feature store» U kakyro npo0saemMy OH peliaeT B MalllMHHOM
o0yueHuu?

38.Kak BbI NOJAXOAUTE K ONTUMHU3ALMKU MeUICHHO paboTatoiero SQL-3ampoca?
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39.Kakue MeTO/ bl ONTUMHU3ALMH MPOU3BOIUTEILHOCTH Spark MpuI0KeHU Bbl
3HaeTe?

40.Kak pabotaeT MexaHu3M napTuiiMoHupoBanus aaHHbIX B Spark u HDFS u
3a4eM OH HYKCH?

41.Yto Takoe mmppoBaHUe JaHHBIX at-rest u in-transit?

42.Kak BbI ynpasisieTe JJOCTYIOM K JIJaHHBIM B paMKax OOJIbIIOH KOMaH 1bI?

43.0nummuTe mporecc aBTOMaTHIECKOTO Tepe3anycka ymaBiiero nairiaiaa B
Airflow.

44 Yto Takoe Data Lineage (mpoucxokaeHNUE TaHHBIX) U TOYEMY 3TO BaKHO?

45.KaKoBbl OCHOBHBIC 3Tallbl INIAHUPOBAHUS ITPOCKTA MO UHKUHUPHUHTY JaHHBIX?

46.C KakuMH OCHOBHBIMH BBI30BaMU U TIPOOIEMaMH MOYKHO CTOJIKHYTHCS TIPH
pabote ¢ Gonbirmu gansmu (Big Data)?

47.Kak BbI 0oOecrieunBaeTe BOCIPon3BoauMocTh (reproducibility) pe3ynpTaToB
pabGoThl mainianina?

48.0numnmmre, Kak ObI BBl CIIPOSKTUPOBAIIM CUCTEMY JIJIsI cOOpa U aHAIW3a JIOTOB
BEO-TTPUIIOIKECHHUS.

49.B yem pazHua Mexay HHCTpyMeHTamu opkectpanuu Airflow u Prefect?

50.Kakue TpeHapl B 00J1aCTH WHKUHUPHUHTA JTJAHHBIX BBl CYMTACTe HanOoIee
MEPCICKTUBHBIMU Ha OJIMKalIlIKe rosl?

IIpumep pador

IIpakTnyeckas padora Ne 1. YcraHoBKa M HACTPOHKA padoyero OKpy KeHHs
(Docker, Python, IDE). 3nakomcTBO ¢ 00/1a4HOI KOHCOJILIO

Heas pabdorbl. ChopmupoBare 0a3zoBoe pabodee OKpY)KEHHE HHKCHEpa JAaHHBIX,
OCBOMTH OCHOBHBIC MHCTPYMEHTBHI KOHTEHHEpH3alMu U 00JavyHON HMHQPPACTPYKTYpBHI,
TIOJTYYUTh TIPAKTUYECKUN OMBIT Pa3BEPTHIBAHUS M30JMPOBAHHOU CPEIbl I padOTHI C
JTaHHBIMH.

Kparkoe conep:xanne pa6orbl. Heo0xoammo mocienoBaTeTbHO BHIIOTHUTE YCTAHOBKY
M HAaCTPOMKY KIIFOUYEBBIX MHCTpYMeHTOB. CHavasia Tpedyercst ycranoButh Docker, coznas
KOHTelHep ¢ 0a3oii manHbIX PostgreSQL, mpoBepuB ero paboTy 4epe3 MOAKIIOYCHHUE U
BbINoJHeHHE 0a30BbIX SQL-3amnpocos. Jlanee Hy»HO ycTaHOBUTH HHTEpripeTaTtop Python
Bepcud 3.8 WM BBINIC, HACTPOUTH BHUPTYAILHOE OKPYKEHHE W YCTAaHOBHUTH B HETO
OCHOBHBIE OMOJIMOTEKH Ul pabOThl ¢ JaHHbIMU: pandas s ananumsa, sqlalchemy st
B3aUMOJICICTBUS ¢ 0a3amMul aHHBIX, jupyter s WHTEPaKTHBHOU pa3zpabotku. [locme
3TOrO CJIEAYET YCTAHOBUTH M HACTPOUTH MHTEIPUPOBaHHYIO cpey pa3paborku PyCharm
Community Edition wm VS Code, moakmounB MX K CO3JaHHOMY BHPTYyaIEHOMY
OKPY’KCHHUIO U HACTPOMB IUIarMubl uist padotel ¢ Docker u Jupyter. @uHanbHbIN dTan —
peructparusi B obnaunoi miarhopme AWS mo mporpamme Free Tier, usydenwue
uHTepdeiica KOHCOJIM YIpaBJIeHHs, co3JlaHie BUPTyalibHOW MamuHbel EC2 ¢ 6a30BbIMU
napameTpamu M 00beKTa B CepBUCE XpaHeHHs S3 ¢ 3arpy3Koi TecToBoro (aiiia.

HroroBeiii  pesyanrtar. [IoTHOCTBIO  HACTPOCHHOE  JIOKAJIbHOE  OKPYKEHHE  C
pabotaromum Docker-kouTeitnepom PostgreSQL, HactpoernsiM Python-okpyskeruem ¢
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KJIFOYEBBIMM  OMOJIMOTEKAMH, WHTETPUPOBAHHON Cpeioil pa3pabOTKW M CO3JaHHOM
0azoBoit obmauHoi uHMpacTpykrypoir B AWS. CTyIeHT JOKEeH MPOIeMOHCTPUPOBATE
paboTOCIIOCOOHOCTh BCEX KOMIIOHEHTOB: MOJIKIFOUEHHE K KOHTelHepy ¢ b/1, BbinosHeHne
Python-ckpunra ¢ wmnoprom OubamoTek, 3amyck Jupyter-HoytOyka ¥ JIOCTYN K
CO3IaHHBIM 00JTauHBIM pecypcaM B AW S-KoHCOIH.

IMpakTuyeckasi padora Ne 2. OcHoBbl SQL /17151 HHKeHepa JaHHBIX

Ieas padorbi. ChopMupoBaTh HaBBIKK CO3/MaHUS 0a3bl JAHHBIX, HAMMCAHUS 0A30BBIX
SQL-3ampocoB ¥ HCNOIB30BaHUs ONEpaldid COCIAMHEHUs TaOJUIl M arperupyronmx
byHKIMI 1715 aHATN3a TAaHHBIX.

Kparkoe coxep:xkanune padorbl. Co3znath 0a3y JaHHBIX MPOJAXK, COCTOSILYIO U3 JIBYX
TaOuIl - TOBapoB W 3aka3oB. Jlns Tabmuiel products HEOOXOMIUMO CO3MATh KOJOHKH:
product id (uenoe ymcio, nepBuUHbIA KiIto4), product name (Tekcr), category (TEKcT),
price (npodnoe uncino). [ Tabmuiel orders co3gate komoHKU: order id (memoe 4mcIo,
nepBUYHBIN Kit04), product id (uiernoe yucsio, BHEMIHUAN KITr04), quantity (IieJ0e 4uciio),
order date (mata).

3anoaHUTEe TA0IHITBEI TECTOBBIMH JTAaHHBIMU: 5-7 TOBApPOB Pa3HBIX KaTeropuii (Harmpumep,
«InekTpoHuka», «Onexna», «Kauruy») u 10-15 3anuceit 0 3aka3zax ¢ pa3HbIMH JJaTaMU U
KOJIMYECTBAMH TOBAPOB.

Hanmcare ceputo SQL-3anpocoB: BHIOOpKAa BCEX TOBAPOB OIPEICIICHHON KaTeropuw;
MOJICUYET OOINEero KOJMYECTBA TPOJAHHBIX CIWHHII IS KaXJIOr0 TOBapa C
ucnonb3oanrueMm JOIN 1 GROUP BY'; nouck ToBapoB, pojjaHHBIX B KOJIMYeCTBE OoJiee
5 mTyK 3a ONWH 3aKa3; pacdeT OOmIeH BBIPYYKH IO KAaTETOPHSIM TOBApOB; BHIOOpKA
3aKa3oB, cojiepKalliuX ToBapsl Jopoxe S00 pyoueit yepes noa3anpoc uiau JOIN.

Hrorouiii  pesyabrar. [oroBbiii  SQL-(aiin, coaepxaiuii  mocieaoBaTeIbHOCTh
KOMaH]T CO3MaHus 0a3bl JAHHBIX, CO3/AHUS TAONUIl, HATIOJHEHUS WX JTAHHBIMHA U BCE
TpeOyeMble 3arpochl ¢ KOMMEHTapusiMU. Kaxplil 3anpoc J10/mkeH ObITh MPOBEPEH Ha
KOPPEKTHOCTb BBITIOJIHEHHSI U BO3BPAIIATh OXKHUIAEMbIH PE3yIbTaT Ha TECTOBBIX JAHHBIX.
Jlnst mpoBepku pabOoTHI 3aMPOCOB HEOOXOUMO TIPEIOCTABUTH CKPUHIIIOTHI BHITIOTHEHSI
WM TEKCTOBBIC BBIJIAYU PE3YJIbTATOB.

IIpakTHueckas padora Ne 3. Padora ¢ NoSQL
Hean padorsl. OcBouts 6a30Bbie onepanuu CRUD (Create, Read, Update, Delete) B

cucreMe ynpaiieHus 6azamu gaHHbIX NoSQL Ha npumepe MongoDB wniu Redis.

Kparkoe coaep:xkanue padoThl. YCTaHOBUTH M HAacTpoUTh BbiOpanHyro CYDB]{
NoSQL (MongoDB unu Redis). Jlins MongoDB: co3mats 6a3y manubix shop dbu
Kosuiekuuio products.  Beimosinuth  onepauuu:  100aBUTh  5-7 JIOKYMEHTOB C
nHpopmalmei o ToBapax (Mmojis: name, category, price, quantity), HAMTH BCE TOBApPhI
ONpEICICHHON KaTeropuu, OOHOBUTH LIEHY JJII KOHKPETHOIO TOBapa, YBEIUYHUTH
KOJTMYECTBO Ha CKJIQJe Ui BCEX TOBAPOB KATETOPUH, YAAIUTH TOBAPhl C HYJIEBBIM
ocratkoM. /s Redis: paGorare ¢ Xxemamu Juisi XpaHeHus: MHGOpMalMu 0 ToBapax
(mosst: name, category, price, quantity). Beimonauth: go0aBienue 3-5 ToBapoB, UTEHUE
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BCEX MOJICH TOBapa, OOHOBJICHUE LICHBI, YAAJICHUE OJHOTO TOBapa, MOJyYeHUE BCEX
KJIIOYEH.

Hrorossiii pe3yabrat. Ckpunt unu ¢ain ¢ mociaenoBarenbHocThio komana CRUD
s BeiOpanHoit CYB/] NoSQL ¢ xommenTapusmu. ITpoepka paboTocrnocoOHOCTH
Ka)KJI0M ONEpalliy Y€Pe3 BBIBOJ PE3YJILTATOB BhINTOJIHEHUA. /{111 MongoDB - mpumepsl
JOKYMEHTOB JI0 M ITOCJIe U3MEHEHMI, 11 Redis - ckpuHIIOTH paboThl B KikeHTe redis-
cli wmu gpyrom uaTEpdeEiice.

6.2. Onucanue nokaszarte/ieil ¥ KpUTEPHUEB KOHTPOJISl YCIIEeBAEMOCTH, ONMCAHUE
LIKAJ OlleHHBAHUSA

JIis OlleHKW 3HAHWW, YMEHWH, HAaBBIKOB U (DOPMUPOBAHHS KOMIIETEHIIUU TI0
JUCUUIUITMHE NPHUMEHSETCS 0a/uIbHO-PEHTHHIOBAsI CUCTEMa KOHTPOJS M OUCHKH
yCTIEBAa€MOCTH CTYJICHTOB.

B ocHoBy OamipHO-peliTuHIOBOM cuctemMbl (BPC) moJsiokeHbsl NpUHUMIBI, B
COOTBETCTBHUU C KOTOPBIMH (OPMHUPOBAHUE PEUTHHTa CTY/ICHTA OCYIIECTBISETCS B
XO0JI€ TeKylIei paboThl B CEMECTpE.

[To pe3ynpTaTaM 3amUTEl MOTYT OBITH TIOJYYEHBI CJIEIYONTNE OAIThI.

9-10 GanoB — pacyeTsl (€CIM UMEIOTCS) NMPOBEJACHBI KOPPEKTHO, PE3YJIbTATHI
MPaBUILHO WHTEPIPETUPOBAHBI. [IOTHOCTBIO BBIMOJHEHBI BCE MYHKTHI BBIAHHOTO
3ajanus. PaGota odopmieHa B COOTBETCTBMM € TpeOOBAaHUSIMU CTAaHJIAPTOB IO
0(hOPMIICHUIO TEKCTOBBIX TOKyMEHTOB. CTYICHT pa3BEPHYTO U CBOOOIHO OTBETHII HA
BCE BOIPOCHI ITPH 3aIUTE PadOTHI.

7-8 6annoB — paboTa BIMOJIHEHA, BHIITOJIHEHBI BCE MMYHKTHI BHIJAHHOTO 3a/1aHMS,
HO HE MOJTHOCTBIO, THOO ¢ HECYIIECTBEHHBIMU OMMMOKAMH, UIMEIOTCSI HE3HAUYNUTETbHBIC
OIIMOKM B WHTEPIPETALUU pe3yibTaroB W/Miau opopmieHUH. CTYIEHT B LIEIOM
OTBETWJI Ha BCE MOCTABICHHBIE BOTIPOCKHI, OPUEHTHPYETCS B paboTe.

4-6 GamioB — paboTa B LI€JIOM BBITIOJHEHA, BBIIIOJHEHBI OCHOBHBIC, HO HE BCE
MyHKTHl BBIJAHHOTO 3aJaHus, JHOO C CYIIECTBEHHBIMH ONIMOKAMU, WMEIOTCS
3HAUUTEIbHBIC OWIMOKM B  HMHTEPIPETAlMU  IOJYYCHHBIX  PE3yJbTaTOB H
MIPE/ICTABICHNUS] JaHHBIX, odopmiieHuss paboTel. HexkoTopbie Bompockl mo padote
BBI3BIBAIOT 3aTPY/IHCHUS.

1-3 Oamma — wuMerOTcs TpyOble OMMOKM B METOAWKE BBIMIOJTHEHHUS,
MHTEPIIPETALIMU TTOJIYYCHHBIX PE3yJIbTATOB M INPE/ICTABICHUS JaHHBIX, OPOPMIICHHS
paboTel, OOBIIAs YaCTh MyHKTOB BBIIAHHOTO 3aJaHUs HE BhIMoJMHEHA. CTYIEHT HE
OTBEYACT Ha BOIPOCHI ITPH 3aLIUTE.

HNroroBass oOlEeHKAa 10 JUCLMIUIMHE BBICTABISICTCA MpeErojaBaTeieM B
COOTBETCTBUU CO HIKAJIOM.

Tabmuia 7
Onenka
Texkyuwmii peuTHHT «HEYJIOBIIETBOP | «YJIOBICTBOPHUT «xopoIIo COTIIHUHOY
HTCIIBHO» CIILHO»
B IIPOLIEHTAX 0-59 60-69 70-84 85-100
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K cnaue sk3amena AOIIYCKAKTCA CTYACHTBI CAABUIUC BCC MMPAKTHYCCKHUC paGOTBI.

Kpurepun oneHuBaHus pe3yabTaTOB 00y4eHUsI

Tabnuua 8

Ounenka

Kpurtepuu ouenuBanus

Bricokuii ypoBeHb
«5»
(OTIIUYHO)

OLICHKY «OTJIHYHO» 3aCITyKUBACT CTY/CHT, OCBOUBIIMWI 3HAHUS,
YMEHHUs1, KOMIIETCHIIMU ¥ TeOpeTHYEeCKHii MaTepual 6e3 npodesnos;
BBITIOJIHUBIIUN BCE 3a/JaHUS, IPEAYCMOTPEHHBIC yUeOHBIM IUIAHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
npodecCHOHATBHOTO MPUMEHEHUS OCBOCHHBIX 3HAHUI CPOPMHUPOBAHBI.
KomrmereHumu, 3aKperi€HHbIe 3a AUCUUIIIMHON, chOpMUpPOBaHbI HA
YPOBHE — BBICOKHH.

CpeiH1it ypOBEHb
«y»

OLIEHKY «XOPOI10» 3aC1yKUBAET CTY/ICHT, IPAKTUYECKU ITOJTHOCTBIO
OCBOMBILHIA 3HAHUS, YMEHHUsA, KOMIIETEHIIMU U TEOPETUYECKUI
marepHa, yueOHbIe 3aJaHHs HE OLIEHEHbI MAKCHMAaJIbHbIM YHCIIOM

(xoporiio) 0aJuI0B, B OCHOBHOM C(HOPMHUPOBAJ MPAKTUUECKUE HABBIKHU.
Komnereniuu, 3akperi€HHbIE 32 TUCIUILTMHON, C(HOPMUPOBAHBI HA
YPOBHE — XOPOIIHUH (CpeaHMii).
OLICHKY «Y/AOBJIETBOPHTEIBLHO» 3aCITYKUBACT CTY/CHT, YACTUYHO C
[ToporoBnbiii npo0esiaMu OCBOUBIIIMI 3HAHUS, YMEHUS, KOMIIETEHIIUU U
YPOBEHDb «3» TEOPETUYUECKUNA MaTepHal, MHOTHE YueOHbIC 3aaHus Tu00 He
(YZOBIETBOPHUTEND | BBIOJHHII, THOO OHU OIICHEHbI YHCIIOM 0aJ/IOB OIM3KHM K
HO) MHUHHMMaJIbHOMY, HEKOTOPBIC MPAKTHUECKUE HAaBBIKK HE CPOPMHUPOBAHBI.
Komnereniuu, 3akperyi€HHbIE 32 TUCIUILIMHON, C(hOPMUPOBAHBI HA
YPOBHE — JIOCTATOYHBIN.
MuHUMaJIBHBIH | OLIGHKY «HEYO0BJIETBOPUTEIILHO» 3aCIyKUBAET CTYIECHT, HE OCBOMBIIHA
YPOBEHB «2» 3HAHMS, YMEHHs, KOMIETCHIIMM M TEOPETUYECKUIA Marepuan, ydeOHble
(HEeyIOBIETBOPUTE | 3a/1aHUsI HE BBIIIOJIHUIL, IPAKTUYECKUE HABBIKU HE C(HOPMUPOBAHBDI.
JILHO) KomreTeH1mu, 3aKpersi€HHbIe 3a AUCUMIIMHON, He C(OPMHPOBAHBI.

7. YueOHO-MeTOoAnYecKOe H HHGOpMallHOHHOE obecreyeHHe TUCHUIIINHbI
7.1 OcHoBHAasi JiUTEepaTypa

1. Cosetos, b. fI. NudopmanmoHHbIe TEXHOIOTUH : YUeOHHUK 1 By30B / b. .
Cosgeros, B. B. [lexanoBckuid. — 8-¢ u3 ., nepepad. u gon. — Mocksa : M31atenbcTBo
Opaiit, 2025. — 414 c. — (Bwicmiee oopa3zoBanue). — ISBN 978-5-534-20054-6. —
Texker : anextponusl // OOpazoBarenbHas tuiatrdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/559897

2. Ilapdenon, FO. II. IlocTpensiioHHBIE XpaHWJWINA JAHHBIX : ydeOHOE
nocodue s By3oB / 1O. I1. [Tapdenos ; moa nayunoit pegakmueid H. B. [TamynoBckoid.
— Mocksa : M3patensctBo IOpaiit, 2025. — 97 ¢. — (Brbicuiee obpa3zoBanue). —
ISBN 978-5-534-21173-3. — Texcr : anexktponHbii // O0pa3oBarenpHas maatdgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/559502

3. Coseros, b. {. Bba3bl ganueix : yueOnuk mis By3os / b. 5. Cosetos, B. B.
Hexanosckuir, B. JI. YeptoBckoit. — 4-e¢ wu3za., mepepad. u gom. — MockBa
N3narensctBo HOpaiit, 2025. — 403 ¢. — (Bricuiee odpazosanue). — ISBN 978-5-
534-18479-2. — Tekct : snektpoHHbI // OOpa3oBatenpHas miathopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/559898.
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4.  Mamemu, P. 3. boabsmme nanusie 1 NoSQL 6a3bl gaHHBIX : yueOHOE mocoOue
st By3oB / P. D. Mamennu, T. b. Kaznaxmenos. — Cankrt-IletepOypr : Jlans, 2024.
— 92 ¢. — ISBN 978-5-507-49873-4. — TekcT : 2JIeKTpOHHBI#H // JlaHb : 37IeKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/434051

7.2 lonosiHUTEIbLHAS JIATEpaTypa

1. Yak, JI. Hadoop B neiictum / JI. Hak. — Mocksa : JIMK Ilpecc, 2012. — 424
c. — ISBN 978-5-94074-785-7. — Texkcr : anekTpoHHbId // JlaHb : JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/39997

2. Ileppen, XK. -. Spark B neiictBum / XK. -. [leppen ; nepeBoj1 ¢ aHIIIMIICKOTO A.
B. Cnactuna. — Mocksa : JIMK Ilpecc, 2021. — 636 ¢c. — ISBN 978-5-97060-879-
1. — Texcr : anexktpoHHbii // Jlanb : anekTpoHHO-OMOIMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/241001

3. Xapencnak, b. Apache Airflow u kouBeiiepbl 00paboTku jgaHHbIX / bB.
Xapencnak, P. J/I. ne ; nepeBox ¢ anrnuiickoro J[. A. benukoBa. — Mocksa : JIMK
ITpecc, 2022. — 502 ¢. — ISBN 978-5-97060-970-5. — Tekcr : anekTpoHHbIH // JIaHb
: AJIEKTPOHHO-O0MOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/241133

4. MakmanoB, A. B. CucteMbl NOAACPKKH MPHUHATHS PEIICHUU . ydeOHOE
nocobue mis By3oB / A. B. Maxkianos, A. E. XXypasnes, JI. H. Teinasikapb. — 2-¢
u3a., crep. — Cankr-IletepOypr : Jlanp, 2021. — 108 ¢. — ISBN 978-5-8114-8489-
8. — Texkcr : anekTpoHHbli // Jlanb : 3ekTpoHHO-OMOIMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/176903

7.3 CtaTtbu, ony0/JIMKOBAHHBIE B HAYYHBIX KypHaJax 1 ypoBusi besioro cnucka
HaY4YHBIX )KypHaJ10B MuHOOpHaykH Poccuu M cOOpHHKaAX HAyYHBIX padoT
KoHepeHUHI YPOBHS A*

1. Petroni, F., Broscheit, S., Piktus, A. et al. Improving Wikipedia verifiability
with Al Nat Mach Intell 5, 1142-1148 (2023). https://doi.org/10.1038/s42256-023-
00726-1

2.  Marepuansl koHdepenuun Transactions of the association for computational
linguistics 2024. — URL: https://aclanthology.org/volumes/2024.tacl-1/

3. Marepuansl kondpepenunn Very Large Data Base Endowment Inc. (VLDB
Endowment). — URL: https://vldb.org/

4. Marepuansl koHpepenuun ACM SIGMOD International Conference on
Management of Data. — URL: https://sigmod.org/

5. Marepuansl koHdpeperuun IEEE International Conference on Data
Engineering. — URL: https://waset.org/data-engineering-conference

6. Matrepuainsl kondpepennun Conference on Innovative Data Systems Research.
— URL: https://www.cidrdb.org/

8. Ilepevennb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1151 OCBOCHHS AUCIHIINHBI
1. Apache Software Foundation. — URL: https://apache.org/ (loxymenTtauus
o Hadoop, Spark, Airflow, Kafka)
2. GitHub. — URL: https://github.com/ (Open-source MHCTPYMEHTBI ISl
WH)KMHUPUHTA JTAHHBIX )
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3.  Kaggle. — URL: https://kaggle.com/ ([laTaceTsl st NpakTHKK)
4.  Google Cloud. — URL: https://cloud.google.com (/lokymeHTamusi mo
o0mayneiM DWH)
5. Microsoft Azure. — URL: https://azure.microsoft.com/ru-ru/ (/Iemo-
noctyn k Azure Data Factory)
6.  Habr. — URL: https://habr.com/ru (CtaTbu ¥ KeHCBbl 10 UHXUHUPUHTY
JTAHHBIX )

7. Docker

Hub. -

URL:

MPEIyCTaHOBICHHBIMU HHCTPYMEHTAMH )
8.  Apache Airflow GitHub. — URL: https:/github.com/apache/airflow
(ITpumepst DAG u ny4niie mpakTHKH)

https://hub.docker.com (KoHnTeliHeps!

C

9. [lepeyeHb NPOrpaMMHOro obecnedyeHuss H HHMPOPMAIHOHHBIX CIIPABOYHBIX

CHCTEM
Tabnuia 9
Ilepeyenn NnporpaMmMHoOro obdecneyeHns
Ne Hanmenonaﬂneu HaumenoBanue Tun TI'on
pa3zjea y4eoHoii ABTOp
n/m NPOrpamMmblI NPOrpamMmblI pa3padoTKu
AUCHMILIHHBI
pacueTHas, Python
Texymas
Python oOyuatoras, Software
: BEpCHS
koHTpoJupyomas | Foundation
Docker koHTelHepu3anus| Docker, Inc. Texymas
BEPCHS
PostgreSQL
Global Texymas
PostgreSQL CYBA Development| Bepcus
Group
MongoDB NoSQLCyps | MongoDB, | Texymas
Inc. Bepcus
dpeliMBOpK
1 |Pasmenwr 1,2, 3,4 Apache Hadoop paCHpEASTCHHOU
06paboTku
JIaHHBIX
®peliMBOpK s Apache Texymas
Apache Spark pacnpezie/leHHOM Software BepCnT
P 00paboTKK Foundation
00JIBIIUX JAHHBIX
[lnaTrdpopma
Apache Airflow OpKecTpaLuu
workflows
DBeaver KnueHT ana 6a3 DBeave_r Texymas
JIAHHBIX Community Bepcus
. SQLite Texymas
SQLite CYBA Consortium BEpCHS
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10. Onucanue MaTepUaJbHO-TEXHHUYECKON 0a3bl, HEOOXO0AMMOM ISl
OCYIIIeCTBJIEHHS 00PAa30BATEJILHOI0 MPoLecca Mo JUCHHILTHHE

3aHsATUA INPpOBOAATCA B CIICHHAJIM3UPOBAHHBIX ayAUTOPHAX, OCHAILICHHBIX

MyHBTHMeﬂHﬁHBIM 060pyﬂOBaHH6M sl MPOBCACHHA JICKIHHMOHHBIX
IIPOBOIATCA C

HpaKTH‘{CCKI/IC 3aHATHA

3aHATUN.

HCITIOJIB30BAHHUEM  TCXHHYCCKHUX U

nporpaMMHBIX CPCIOCTB B dYAUTOPHH, OCHAIIICHHOM MNEPCOHAIIBHBIMHA KOMIIBHOTCPAMH

H JOCTYIIOM B UHTCPHCT.

Tabmuna 10

Cgenenns 00 00ecre4eHHOCTH ClIENHATH3HPOBAHHBIMYI Ay IUTOPHSMM,
KabuHeTaMHu, JabopaTopusiMu

HaumeHnoBaHue crieniuaabHbIX

NMOMEIEeHHH 1 MOMeLIeHHil 115l

CaMOCTOSATE1bHOI padoThl (Ne
y4eOHOro Kopnyca, Ne ay1uTopuu)

OcHaIEHHOCTh CIeNHAIBHBIX MOMEIeHHH H
NOMeLIeHHH UIsl caMOCTOsITe/1ILHOMH padoThl

1

2

yuebnas ayoumopus 0Jist NPOBeOeHUs.
3ansmull 1eKYUOHHO20 Muna, yueonas
ayoumopus 07151 NPo8edeHUs 3aHAMUIL
ceMUHAapcKo2o mund, yieonas
ayoumopus 0is npoeeoeHus: Kypcosozo
HPOEKMUPOBAHUSL (6bINOTHEHUS
Kypcoeblx pabom), yuebHas ayoumopus
OJ151 2PYNNOBBIX U UHOUBUOYATBHBIX
KOHCYIbmayuil, yueonas ayoumopus
0J1s1 meKywje2o KOHmMpous u
npomexcymoyunou ammecmayuu (21
yuebnwiit kopnyc, 102 ayo.)

KomnuuectBo pabounx mecrt. 16

1. Komnberorepsr 28 mir.
Bcerpoennsie cereBbie anantepsi (Intel 1219-V unu
Realtek RTL8111H), uarepdeiic RJ-45, ckopocTh
10/100/1000 Mo6ut/c. Toukn noctyna. Ubiquiti
UniFi1 AP AC Pro, crannaptst IEEE
802.11a/b/g/m/ac, yactorsl 2.4 I'T' (450 MOur/c) u
5TTu (1300 M6wut/c), noanepxka MU-MIMO,
nutanue PoE.

2. Crenn «Ceprees Cepreii Crenanosuy 1910-1999»
1 wrr. (MuB.Ne591013/25)

3. Orserymmrenb nopourkoBelid 1 mr. (MHB.
Ne559527)

4. [lonBecHOE KPEIUICHUE K OTHETYMIMTENt0 | 1T,

(MuB. Ne 559528)

Kamrozu 2mt. (MaB. Ne1107-221225, MuB. Nel107-

221225)

Cryn 29 .

CTOJ1 KOMITBIOTEPHBIN 28 IIT.

Cron juig npenojgasarens 1 mr.

9. Jlocka mapkepHas | wir.

10. TpuOyna nanonsnas | wr. (6e3 uaB. Ne)

CrpykrypHoe nojipasaeineaue. MHCTUTYT DKOHOMUKH

u ynpasieHus, Kapenpa CTaTHCTUKH U KHOEPHETUKU

b

o =N o

yuebnas ayoumopus 0Jist NPOBeOeHUs.
3ansmuil 1eKYUOHHO20 Muna, yueonas
ayoumopus 07151 NPo8edeHUs 3aHAMUL
ceMUHAapCcKo2o munda, yieonas
ayoumopus 0is npoeeoeHus: Kypcosozo
HPOEKMUPOBAHUS (6bINOTHEHUS
Kypcoeblx pabom), yuebHas ayoumopus
OJ151 ZPYNNOBBIX U UHOUBUOYATBHBIX
KOHCYyIbmayuil, yueonas ayoumopus
0Jis1 meKywje2o KOHmMpous u

KonuuecTBo paboumnx mect. 16

Bcerpoennsie cereBbie anantepsl (Intel [219-V unu
Realtek RTL8111H), unrepdeiic RJ-45, ckopocth
10/100/1000 M6uT/c. Touku pocryna. Ubiquiti UniFi
AP AC Pro, crannapte! IEEE 802.11a/b/g/n/ac,
yactoThl 2.4 [T (450 MOut/c) u 5 I'T'1g (1300
Mbout/c), noagnepxka MU-MIMO, nutanue PoE.
CrpykTypHoe nojipasjeieiue. MHCTUHTYT DKOHOMHUKH
u ynpasnenus, Kapenpa CratucTuku u KHOEpHETUKN
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npomexcymounou ammecmayuu (2
yuebnwiii kopnyce, 106 ayo.)

yuebnas ayoumopus 0l NPOGeoeHUs
3aHAMULL CEMUHAPCKO20 MUNA, Y4eOHds
ayoumopus 0is NpoeeoeHus: Kypcosozo
HPOEKMUpPOBAHUs (bINOIHEHUA
Kypcoeblx pabom), yuebHas ayoumopus
0151 2PYNNOBBIX U UHOUBUOYATbHBIX
KOHCYIbmayuil, yueonas ayoumopus
07151 meKywje2o KOHmpoas u
HPOMENCYMOYHOU ammecmayui,
nomeuwjenue 01 CamoCcmoAmenbHou
pabomuwi (21 yuednwiti kopnyc, 302 ayo.)

KonuuecTBo pabouux mect. 16
1. Cucremubiii 6510k 17 1.
Berpoennsie cereBbie ananteps! (Intel 1219-V umm
Realtek RTL8111H), uarepdeiic RJ-45, ckopocTh
10/100/1000 Mo6wut/c. Touku nocrymna. Ubiquiti
UniFi1 AP AC Pro, crannaptst [IEEE
802.11a/b/g/n/ac, yacTotsl 2.4 I'T11 (450 Mbut/c) u
5TTu (1300 M6wut/c), noanepxkka MU-MIMO,
nutanue PoE.
Mouwutop 17 .
Tenesuzop 1 wr.
Cron juig npenojgasaresns 1 mr.
Cton KOMIIBIOTEPHBIN 16 1T,
. Ctyn oducubiii 17 wr.
CrpykTypHOe nojipasjeieHue. MHCTUHTYT DKOHOMHUKH
u ynpasinenus, Kapenpa CraTuCTUKM U KHOEPHETUKN

DU A L

yuebnas ayoumopus 0l NPoGeoeHUs
3ansamull 1eKYUOHHO20 Muna, yueonas
ayoumopus 0as npoeeoeHus 3aHAmMul
CeMUHApCKo2o0 mund, yieonas
ayoumopus 07151 NPo8edeHUs. KVPCOBO20
HPOEKMUPOBAHUSL (6bINOTHEHUS
Kypcoswlx pabom), yuebnas ayoumopus
OJ151 2PYNNOBBIX U UHOUBUOYATBHBIX
KOHCyAbmayut, yueoHas ayoumopus
0J1s1 meKywje2o KOHmMpoas u
npomexcymounou ammecmayuu (1
yuebnwiii kopnyce, 212 ayo.)

KonuuectBo pabouunx mecr. 24

Bcerpoennsie cereBbie anantepsl (Intel [219-V unu
Realtek RTL8111H), untepdeiic RJ-45, ckopocTts
10/100/1000 Mo6wut/c. Touku noctyna. Ubiquiti UniFi
AP AC Pro, crannaprtsl IEEE 802.11a/b/g/n/ac,
yacToThl 2.4 [T (450 MoOut/c) u 5 I'T'1g (1300
Mowurt/c), nogaepxka MU-MIMO, nuranue PoE.
CrpykrypHoe nojpa3aeinenue. Kapeapa Lludpopas
kadenpa

yuebnas ayoumopus 0l NPOGeoeHUs
3ansmull 1eKYUOHHO20 Muna, yueonas
ayoumopus 0as npoeeoeHus 3aHAmu
ceMUHAapCcKo2o mund, yieonas
ayoumopus 07151 NPo8edeHUsl KVPCOBO20
HPOEKMUPOBAHUSL (6bINOTHEHUS
Kypcosblx pabom), yuebnas ayoumopus
OJ1s1 ZPYNNOBBIX U UHOUBUOYANBHBIX
KOHCyAbmayut, yueoHas ayoumopus
0J1s1 meKywje2o KOHmMpoas u
npomexcymoyunou ammecmayuu (1
yuebnwiii kopnyce, 214 ayo.)

KonuuecrBo pabouunx mecr. 24

Bcerpoennsie cereBbie ananrtepsl (Intel [219-V unu
Realtek RTL8111H), untepdeiic RJ-45, ckopocTts
10/100/1000 Mo6wut/c. Touku goctyna. Ubiquiti UniFi
AP AC Pro, crannaprtsl IEEE 802.11a/b/g/n/ac,
yactoThl 2.4 [T (450 Mout/c) u 5 I'T'1g (1300
Mowurt/c), nognepxka MU-MIMO, nuranue PoE.
CrpykrypHoe nojpa3aeinenue. Kapeapa Lludpopas
kadenpa

Llenmpanonasn nayunas oudauomexa
umenu H.U. Kenesnoesa

YuranbHble 3216l OUOIHOTEKH

Cmyoenueckoe obujedcumue

KomHuara gist caMonoaroToBKu

11. Meroanueckue PECKOMCHAAIHH Oﬁy‘lalOIlIHMCH M0 OCBOCHHIO JTHCIHHUITIIHHBI

HpCI[HOJIaI‘aeTCH, YTO CTYACHT BBIIIOJIHACT TMPAKTHYCCKOC 3aJdHHUC B
AyAUTOPHHU, JOMaA O(l)OpMJ'IHCT H T'OTOBHUTCA IIO TCOPCTHYCCKHUM BOIIPOCaM K 3alllUTC
OT4YCTa Ha CICOYIOUICM 3dHATHH.
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Buabl u gopmbl 0TpadOTKH NPONYLIEHHBIX 3aHATHH

CTyneHT, TOpOMyCTUBIINK 3aHATHE, OOS3aH MPEABSIBUTH MPEIOIABATENIO
JOKYMEHTBI YCTaHOBJICHHOT'O 00pas3iia, NOATBEPKIar0IIe HeOOX0IMMOCTh MPOITyCKa.
He nonyckaercs npornyck 3aHaTuil 6€3 yBaKUTEJIbHON PUYHHBI.

CTyneHT, MpOMYCTUBIIMHA 3aHSATHS, OCBAMBACT MaTEPHAT CaMOCTOSTEIHHO
(BBIMONHSET NPAKTUYECKOE 3a/laHUE M0 CBOEMY BapHaHTY B KOMIIBIOTEPHOM KJlacce
Ka(eaphl B 4achl, CBOOOIHBIC OT 3aHATHIA, U3y4aeT TEOPETUICCKUE BOTIPOCHI).

CTyaeHT, NponyCTHUBUIMKI JICKIUIO, OTBEYACT HA BOMNPOCHI MO MPOMYIICHHOM
TEME.

12. MeToanyecKkue peKOMEH/IAIMHU MPernoaBaTe/IsiM M0 OPraHu3auum 00y4eHust
10 M CHHUILIHHE

Ha nepBoM 3aHATHH NpenogaBaTelb 3aKpeIuisieT 3a KaX/IbIM CTYJACHTOM HOMEp
BapHAHTA JIJIS1 BBHITIOJIHEHUSI MHIUBUIYATBHBIX PAa0OT (Kak MpaBUiio, HOMEP BapHaHTA
COOTBETCTBYET IOPSIIKOBOMY HOMEpY CTYACHTa B KypHaje mnpenogasateins). [lo
KOKI0W WHAMBUAYAIbHON paboTe MO/HKHA OBITH MOCTABIICHA OICHKA MO (akTy ee
3alUThl. 3alIUTy PEKOMEHJYEeTCs NMPOBOAMTH Ha CIEAYIOUIEM IOCJE IMOJTYYCHHS
3amanus 3aHatuu. [IpemnogaBatens 00s3aH MPOBEPUTH COOTBETCTBHUE BBITOJHEHHOTO
3aJlaHUsl UCXOJHBIM JIaHHBIM BapHaHTa cTyJaeHTa. Takum o0pa3oM, UCKIOYaeTCs
BEPOSTHOCTD IJIATAATA.

[IpenogaBaTens AOMKEH CTUMYJIUPOBATH CTYICHTOB K 3aHITHIO HAY4YHO-
UCCIICIOBATEILCKOM  pabOTOM, M3YYEHUID HAY4YHOW JUTEpaTypbl IO TeMe
UCKYCCTBEHHOT'O MHTEIICKTA, B T.4. OTCUCCTBEHHOM U 3apy0e)KHOU MEPUOTUKH.

IIporpammy paspadorai:
YkosioBa A.B., KaHJl. 9KOH. HaYK, JIOLICHT

(MHO, yyenas cTeNeHb, YHEHOE 3BaHHE)

boaoyp A.M., accucreHr

(MHO, yyenas cTeneHb, YHEHOE 3BaHHE)
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PELEH3USA

HAa pado4yio nporpaMmy JHCUHILIHHbI « AHKHHUPHHT JaHHBIX»
OITIOIT BO no nanpasJiennio 09.03.02 « MudopmanHoHHbIE CHCTEMbI U TEXHOJIOTHID,
HanpasJeHHOCTh « KoMnbOTepHbIe HAYKH H TEXHOJOTHH HCKYCCTBEHHOT0 HHTEIEKTa»
(KBasIH(PUKALMS BLINYCKHHKA — 0aKaJaBp)

BaxpymeBoit MuHo# AnekceeBHOM, noreHToM Kadeapsl Bbicuieid matematuku @I'bOY BO
«Poccuiickuii rocynapctBeHHblii arpapHblii yHuepcuter - MCXA wumenn K.A. Tumupssesa,
KaHJMJAaTOM MearorHueckux Hayk (jlajmee 1Mo TEKCTY PEleH3EHT), MpOoBeIeHa pelieH3us pabodei
MpOrpamMMbl AUCHUTLTHHBI « MeToabsl mamuHHoro ooyuenus» OITOIT BO no wanpasienuto 09.03.02
«VndpopmaliuoHHBIE CHCTEMbI W TEXHOJOTMHY», HANpaBieHHOCTh «KOMIbIOTEpHbIE HAYKH U
TEXHOJIOTHM HWCKYCCTBEHHOI'O HMHTE/JICKTa», paspaboranHoii B PI'BOY BO «Poccuiickmii
rocyjaapcTBeHHbId arpapublii yHuBepcuTeT — MCXA umenn K.A. TumupsszeBa», Ha kadeape
CTAaTUCTUKH M KUOepHeTUKH (pa3padbotunku — YkonoBa A.B., K.2.H., IOLUEHT Kadeapbl CTATUCTHKUA U
kuOepHeTuku, boayp A.M., accucteHT kadeapbl CTATUCTUKH U KUOEPHETUKH )

PaccmoTpeB npejcTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIEI K CIeIy0IIMM
BBIBOJIAM.

1. ITpeabsiBiieHHas pabouas nporpaMMa JUCHUILIMHBI «MHKUHUPUHT MAaHHBIX» (J1ajee 1o
tekcty Ilporpamma) coomeemcmeyem tpeboBanusm ®PI'OC BO no nampaBiaenuio 09.03.02
«IHpOpMallMOHHbIE CUCTEMbl M TEXHOJOTHMM» M KOMIIETEHTHOCTHO-POJIEBBIX MoOjelnei B cdepe
uckycctBeHHoro uarewiekta (KPM MH), paspaboranHoii 1o 3aka3zy AHaJTMTHYECKOTO LIEHTPa NpH
[IpaButensctBe Poccuiickoii Penepanmu B pamkax (eaepanbHoro mnpoekra «MckyccrBeHHbIH
UHTEJUICKT» HAIMOHAILHOIO IPOEKTa «IJKOHOMMKA JaHHBIX U wnudpoBas TpaHchopmaius
rocynapctBa». IIporpaMma codepoicum Bce OCHOBHBIE pasjielibl, coomeemcmeayem TpeOOBAHUAM K
HOPMAaTUBHO-METOAMYECKUAM JOKYMEHTaM.

2. IlpencraBnennass B llporpamme axmyansnocms yd4eOHOH JUCHMIUIMHBI B pamMKax
peanusanuu OIIOIT BO ne noonescum comuenuro — MUCIUIIMHA OTHOCHUTCS K 4YacTH y4e€OHOTO
UKIa, GOPMHUPYEMOii ydaCTHUKaMHU 00pa3oBaTelbHbIX OTHOIIEHHH — B1.B.

3. Ilpencrasnennbie B [Iporpamme yeru IUCHMIUIMHBL coomeemcmsyiont TpeOOBAHUAM
®Ir'oC BO wanpanenus 09.03.02 «HMudopmanuoHHbIe CUCTEMBI M TEXHOJOTHMU» U
KOMIIETEHTHOCTHO-POJIEBBIX Mojieleit B chepe uckyccrBeHHoro unrtewiekra (KPM MN).

4. B COOTBETCTBHHU C Y4€OHBIM IIIAHOM U KOMIIETEHTHOCTHO-POJIEBBIMU MOJIEIISIMU B cepe
uckycctBeHHoro uHremnekta (KPM M) 3a qucuunianuoi « MHKUHUPUHT JaHHBIX» 3aKperieHa 3
UHCTPYMEHTAJIBHBIX KOMIETCHUUH (4 unouxamopa). JlucuunnuHa «HKXUHUPUHT JaHHBIX» U
npeacrapienHas [Iporpamma cnocobna peanuszosamo ux B 00bSIBICHHBIX TpeOOBaHUAX. Pe3ybTaThl
oOyueHust, mnpejactaBieHHble B Ilporpamme, coomeemcmeviom crnieuuduKe W COJACPKAHUIO
JMCUHUIUIMHBL U 0eMOHCIPUPYION B03MOACHOCHb TIONYYSHHS 3asBIICHHBIX PE3YJIbTaTOB.

5. Obmas TpyA0EMKOCTh AUCHUILIMHBI «HKUHUPUHT AAHHBIX» COCTaBIACT 4 3a4éTHBIE
enunuiisl (144 yaca, B T.4. 4 yaca npakKTH4YECKOH MOTOTOBKH ).

6. Wudopmanus o B3aMMOCBI3M H3Yy4aeMbIX JUCUMIUIMH M BONPOCAM HCKJIFOUEHUS
AyOnupoBaHUs B COJICPKAHMM AMCUMIUIMH coomeemcmeyem JeHCTBUTENbHOCTU. JlucuMiuimHa
«MHXMHUPUHT TaHHBIX» B3auMoOcBs3aHa ¢ apyrumu qucuunmaamu OITOIT BO u YueGHoro minana
no Hanpasieuuto 09.03.02 «MHbopmanMOHHBIE CHUCTEMBI M TEXHOJOTMM» M BO3MOMKHOCTD
AyOnMpoBaHUs B COJEPKAHUNA OTCYTCTBYET.

7. Ilpencranennass  [lporpamma  mpexnosiaraeT  UCHOJb30BAaHUE  COBPEMEHHBIX
00pa30BaTelIbHBIX TEXHOJIOTHHM, HCMOJb3YEMbIC MPU pEaM3aldd Pa3JIMYHbIX BHUIOB Y4e€OHOM
paboTel. DopmMbl 00pa30BaATEIBHBIX TEXHOJIOTUI coonmeemcnayiom crelinUuKe TUCHUILIUHBI.

8. IIporpamma aucumruiMHbl « MTHXKUHUPUHT JaHHBIX» NPEAIoaraeT npoBeJIeHue 3aHsITHI
B MHTEPAKTHBHOM (opme.

9. Buael, coaepkaHue U TPYAOEMKOCTb CaMOCTOATENIbHOM paboOThl  CTYJEHTOB,
npeacrasieHubie B [Iporpamme, coomeemcmeyiom TpeOOBaHMSM K MOATOTOBKE BBIMYCKHUKOB,
conepxkamumcs Bo PI'OC BO nanpasnenus 09.03.02 «MupopManimoHHBIE CHCTEMBI H TEXHOJIOTHI»,
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10. ITpencraBieHHble U onMcanHble B [Iporpamme GopMbl mexyweti OLICHKN 3HAHUM (3amTa
NPaKTUYECKUX paboT), coomeememeayiom cneliuke AUCHUIITUHBI U TPEOOBAHUAM K BBIITYCKHHKAM.

®opma NMPOMEKYTOYHOTO KOHTPOJISI 3HAHUW CTYJEHTOB, npeaycmorpeHHas [Iporpammoii,
ocyulecTBisieTcss B opme 3auera B MepBOM CEMECTPE U IK3aMEHA BO BTOPOM CEMECTPE M3YYEHMS,
4TO coomeemcnigyem CTaTyCy IUCHMIUIMHBI, KakK JUCHMIUIMHBI 4YacTH Y4eOHOro uHMKIiIa,
dhopmupyemoii yuacTHUKaMu oOpa3oBaTenbHbIX OTHOImIEHMA — B1.B ®I'OC BO HanpaBneHus
09.03.02 «MabopMaliMOHHBIE CUCTEMBI U TEXHOJIOTHH.

11. ®opmbl OlICHKM 3HAHUMN, NpeAcTaBicHHbIE B [Iporpamme, coomeemcemayiom crienupuxe
JMCLHUIUIMHBI U TPEOOBAHUSAM K BBIIYCKHHKAM.

12. YyeOHo-MeToqMueckoe  obecrieueHHe  JMCHMUIUTMHBI  NPEACTABICHO.  OCHOBHOM
autepatypor — 4 wucrouHuka (0a30BbId Y4ye€OHMK), [OMOJHUTEIBLHOW JuTeparypod - 4
HAaMMEHOBAHUH, CTAaTbU, ONyOJIMKOBAHHBIC B HAYYHBIX KypHa/1ax | ypoBHs benoro cnucka Hay4qHbIX
KypHasioB MuHoOpHayku Poccum u cOopHHKax HaydHbIX paboT KoH(pepeHuMi ypoBHS A* - 6
WUCTOYHHKOB, MHTEpHET-pecypchl — 8 MCTOYHHUKOB U coomeemcmesyem Tpedoanusm PI'OC BO
nanpasieHus 09.03.02 «MudopmMaimoHHbIE CUCTEMbI U TEXHOJIOTHI.

13. MaTtepuanbHO-TEXHUYECKOE O00eCneYeHue MUCIHUIUIMHBI COOTBETCTBYET creinupuke
IMCUMIUIMHBL  «VIH)KMHUPMHT  TaHHBIX» M 00ecrneurMBaeT HCMOJIb30BAHHE COBPEMEHHBIX
00pa3oBaTelbHbIX, B TOM YHCJI€ HHTEPAKTHBHBIX METOI0B O0YUYESHHSI.

14. MeTtogu4eckue pPEKOMEHJIAIMM  CTYJAEHTaM M METOJAMYECKHE  PEKOMEH]IAIuu
NpernoaaBaTelisiM [0 OpraHu3anuu 00y4YeHUs MO JIMCUMIUIMHE JAIOT MPEJICTaBlIeHue O crienuduke
00y4YeHHA N0 TUCHHUIUTHHE « MHKHHUPHUHT JaHHBIX».

OBLIUE BbIBO/1bI

Ha ocHoBaHuuM mnpoBeAeHHOW pEHEH3Uu MOXKHO CHe/laTh 3aKIOYEHHE, 4YTO Xapakrtep,
CTPYKTYpa M cojaiepianue padoueil nporpammsel quctuiuinibl « Mwskunupunr nanasix» OIMOIT BO
no HanpasiaeHuro 09.03.02 «MHpopMalMOHHBIE CHUCTEMBI W TEXHOJOTHH», HaIlpaBJIEHHOCTb
«KoMIbloTepHbIE HAYKH M TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIUIEKTa (KBAIM(UKALUS BHITYCKHUKA
— Oakanasp), paspaboranHas VYkonosoii A.B., K.2.H., g0ueHTOM Kaeapbl CTATUCTHKH U
kubepHetuku, boayp A.M., acCUCTEHTOM Kadeapbl CTATUCTUKM U KUOEPHETHKH, COOTBETCTBYET
tpeboBanusamM PI'OC BO u KOMIETEHTHOCTHO-POJICBBIX MoOjJeieH B cdepe HCKYCCTBEHHOIO
unresiekra (KPM MH), pazpaboranHoii no 3aka3y AHaJIMTHYECKOro LeHtpa npu IIpaBurenncrse
Poccuiickoit ®enepanuu B pamkax (eaepanbHOro mnpoekra «VCKyCCTBEHHBIH HWHTEIIEKT)
HAIMOHAJILHOTO TPOEKTa «DKOHOMMKA JaHHBIX W LMppoBas TpaHCcPOpMaLUsi TroOCyIapCTBa»,
COBPEMEHHBIM TPEOOBAHUAM 3KOHOMMKHM, PbIHKA TPyJa M NMO3BOJMT MpPU €€ pealu3aluy YCIeIHO
oOecreunuTb (OPMUPOBAHUE 3ASABICHHBIX KOMITCTCHITUIA.

Penensent: Baxpymesa MHHa AnekceeBHa, JoleHT kadeapsl Boicuieid marematuku ®I'bOY BO
«Poccuiickuii rocynapcTBeHHbld arpapHbiii  yHMBepcurer - MCXA umenn KA.
TumupszeBa», KaHAUAAT NEAATOTHYECKUX HAYK

oy
(nosfflce)
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