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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKeHa U 0100peHa s
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM Tony Ha 3acenaHuu kadbeaps

BbIunc/MTENbHON U NPUKJIATHOH MATEMATHKHA

[Iporokom ot 2029r. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa s
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|enbto AMCHMILIMHEL SBIseTCS GOPMUPOBAHUE KOMIIETEHIMI B cooTBeTCTBUH ¢ TpeboBanusmu @I'OC BO, a Taxxke
KOMIIETEHIIMH, ONPE/IeNIEHHBIX B COOTBETCTBUHU C KOMIIETEHTOCTHO-POJIEBOH MOJIeNbio, paspadborannoit ®I'”AOY BO
«Hammonanbubli nccnenosarenbekuii yausepcurer MTMO» B pamkax npoexra TOIT-MU, B pe3ynabrare 0CBOSHUS
KOTOPBIX 0OYYarONIUHCS CMOXKET MPOBOIUTE HACTPOUKY CYIIECTBYIOIINX MOJIENIEH NCKYCCTBEHHOTO MHTEIIIEKTa,
noo0ydeHne Mojieel HCKYCCTBEHHOI'O MHTEIIEKTa, HCIIOIb30BaHNE PaHee CO3MaHHBIX MPOrPaMMHBIX OHOIHMOTEK U
(bpeiiMBOPKOB VIS peLIeH s IPUKIaHbIX 3a1ady.

1.2|B pamKkax IUCHHUILTHHBI OCYIIECTBISETCS (OPMHUPOBAHUE Y CTYICHTOB IIEIOCTHOTO MPEICTABICHHS O COBPEMEHHBIX
MPOMBIIIICHHBIX TEXHOIOTHSIX U aPXUTEKTYPHBIX PEIICHHSIX IS TOCTPOCHHS OTKA30yCTONYHMBBIX, MaCIITAOHPYEMBIX U
3¢ GEeKTUBHBIX CHCTEM 00pabOTKK M aHanu3a OonbiinX JaHHbIX (Big Data) B koHTeKCTE pa3paboTKu cHCTEM
HCKYCCTBEHHOI'O HHTEJUICKTa. B pamkax 1abopaTopHbIX paboT OyayT peratkes 3a1a4d HHAycTpransHoro napraepa OO0
"T'K "Nunorex" (T1 O6nako).

1.3|3agaun:

1.4|13y4uTs coBpeMeHHble HpeiMBOPKU paclpe/ieIeHHbIX BhluucieHuit (Apache Spark) u noToxoBoit 06pabOTKH JaHHBIX.

1.5|CdopmupoBath HaBBIKK MPOSKTUPOBAHUS U ONITUMHU3AIUK KOHBelepoB AaHHbIX (Data Pipeline) mist 3anau ML/AL

1.6|OcBoHTh MIPUHIUITEI OPTAaHU3AIMI XPaHEHXsT OOJIBIIMX JaHHBIX B 007a4HbIX cpenax (Data Lake, Data Warehouse).

1.7|PaccMoTpeTh NpakTHKY MOHUTOPUHTA, YIPaBICHUs U opkecTpaiuu Big Data-nponeccos.

1.8|Pa3Butrh ymMeHHE BHIOUPATH MOAXOJISIINE TEXHOIOTUHU IO/l KOHKPETHYIO OU3HEeC-3a71a4y.

2. MECTO JJUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Ly (pasgen) OIL: [B1.B.11B.01

2.1|TpeGoBaHns K MPeABAPUTEILHOI MOATOTOBKE 00y4AIOIIETroCs:

2.1.1|CneunanuzupoBannbie TexHosnorun CYBJ] NoSQL

2.1.2|ba3bl JaHHBIX

2.1.3|BBesieHue B MalIMHHOE 00YYCHHE

2.1.4|OcHOBBI CHCTEM HUCKYCCTBEHHOTO MHTEIUICKTA

2.1.5|006maunEIe TEXHOIOIHUH U OOJNBIINAE JaHHBIE

2.1.6|ITapamienbHOE IPOrpaMMHUPOBaHUE

2.1.7|IIpoexTHpOBaHIE UHTEIUIEKTYaTbHBIX POrPAMMHBIX CHCTEM

2.1.8|KpoccrnaTdopMeHHbIE TEXHOIOTUH Pa3pabOTKU MPOrpaMMHOro 00ecIieYeH s

2.1.9|ABToMaTH3anus pa3BepPThHIBAHUS M SKCILTyaTallMd MHTEIUICKTYaIBHOIO MPOrPaMMHOI0 00€CIICUCHHS

2.2| IncuumianHbl (MOAYJIN) U PAKTHKH, JIs1 KOTOPHIX OCBOEHUE TAHHOI JHCIHMILUIHHBI (MOLYJIs1) HEOOXOMHMO KaK
npeauecTByoliee:

2.2.1|IIpennunnoMuas IpakTUKa

2.2.2|BbINONHEHUE U 3aIIUTHI BBITYCKHON KBATU(UKAIIMOHHOW PabOThI

3. KOMIETEHIIMU OBYYAIOIIETOCSl, §OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI IV CLIUIJIMHBI
(MOJTY.JIsT)

IK-5: CnocoGen npuMeHATH 3HAHUS 00 MCTOPUHU Pa3BUTHSA U TpeHaax coBpemennoro U nas ¢popmyaupoBaHust
KOPPEKTHBIX MOCTAHOBOK 32/1a4 M MOMCKA MepcneKTUBHBIX CIOCO00B penieHus npoodiem ¢ nomoubio MU

IIK-5.2. OHpe}IeJ’IﬂeT TCHACHIUHU PA3BUTHS, OUCHUBACT HOBU3HY M NPAKTHYECCKYI0 3HAYUMOCTHb CBOUX pemel-mﬁ C TOYKH
3PpE€HUHA COBPEMEHHOI0 HCKYCCTBEHHOI'O HHTEJIVIEKTA

3HaTh

Ymernb

Baagerp

IIK-5.3. OuennBaeT KOHKYPUPYIOLe PelIeHUs] U Pa3padoTKM ¢ TOYKHU 3PEHHS TPEHI0B COBPEMEHHOI0 HCKYCCTBEHHOTO
HHTeJJIeKTa

3HaTh
YMmerh

Baapernb

TIK-9: CnocofeH npuMeHsSITh pa3jiM4Hble MOAeJH U (M) TeXHOJIOIrHH 00padoTKH JaHHBIX

IIK-9.1. OcymecTBasieT BHIOOP TEXHOJI0THii 00padOTKH GOIbIINX JAHHBIX, IPHEMJIEeMbIX A/ CO3AaHUs MPUKJIATHOM
cuctemsl MU ¢ 3agaHHBIME TpeGOBAHUAMH




3HaThb

OCHOBHbBIE TIPUHIIUITBI OPTaHU3AIMN PEISIMOHHBIX CHCTEM XPaHEHHUS TaHHBIX, IPUHIIUIIBI OPraHU3aIUH PaCIpeaeICHHBIX
PEISAILMOHHBIX CHCTEM XPaHECHUS TaHHBIX

YMmerTh

co3/aBath 0a3bl JaHHBIX B peiasnroHHbIX CYB], 3amonHsaTh JaHHBIMH PEJISIAOHHBIE XPAaHUIIHIIA, TIHCATh 3aPOCHl K JaHHBIM Ha
s3pIke SQL

Baagerp

HaBBIKAMH CO3/IaHUS PEIICHUH PACTIPEACTICHHBIX XPAHMIHUII MO KOHKPETHYIO MPUKIIAIHYIO 337124y

ITK-9.2. Pa3zpafaTbiBaeT U OTJIQXKHBAeT NMPUKJIATHbIE pemenusi ¢ deMenTamMd MW ¢ npuMeHeHNeM Pa3IMIHbIX TEXHOJIOTH
00padoTKM JaHHBIX

3HaTh

ocHoBHbIe TexHoJorud NOSQL, monyssipHble XpaHWIKINA Kacca KII0Y-3HaYCHHE, TOKYMEHTHbBIE, KOJIOHOUHBIC U rpadoBbie 6a3bl
JTAHHBIX

YMmerh

BBIOMPATH TEXHOJOTMU U MEXaHU3MbI XpaHEHUS M JOCTYMNA K OOJBIINM JTAaHHBIM

Baanersb

OCHOBHBIMU KOMaHJaMH pabOThI ¢ XpaHWIUIIIAMHU KJIacca KII0Y-3HauYeHUEe, TOKYMEHTHBIMH, KOJIOHOYHBIMH U rpa)OBBIMU 0azaMu
JTAHHBIX

IIK-10: Cniocoden npuMeHATH GpyHAAMEHTAIbHbIEe IPUHIMNBI M METOIbI MAIIMHHOT0 00y4eHHsI BKJIIOYAsl MOATOTOBKY
JAHHBIX OLIEHKY KayecTBa MojleJieil 1 padoTy ¢ npu3HaKaMu

ITIK-10.1. PaziuyaeT 0CHOBHBIE TUIbI 32124 MALIHHHOI0 00y4YeHHsl U NPUMeHsieT HAa NPAKTUKe NIPUHIHUIbI UX PelleHus

3HaTh

NPHMHIIUIIBI OPTaHU3AIMH PACTIPEACICHHBIX XPAHMIIUIL JAHHBIX IS PA3JIMUHBIX 33/1a4
Ymers

BBIOMPATH TEXHOJIOTHH 00pabOTKH OONBIINX JAHHBIX ISl PEIICHUS IOCTABJICHHOM 3a1auu
Baanern

noHuMaHneM Beibopa Texuonoruii Grid, MapReduce, Hadoop, Spark

ITK-10.2. IIpuMeHnsieT MeTObI MPeBAPUTEIHLHOI 00pPa0OTKH JaHHBIX U Pa0OTHI ¢ MPU3HAKAMHU

3Harp

MPUHIIMITBI OPTaHU3aAIMK NapaJUIeIbHON 00paboTKM XpaHWINIL Ha 0a3e COBPEMEHHBIX TEXHOJIOIHI OONBIINX JaHHBIX
Ymersn

pa3pabaTbiBaTh perIeHus: 00padOTKH OONBINNX JTAHHBIX, IPHEMIIEMBIX JUIS CO3IaHHs CHCTEMBI 110 3aJaHHBIM TPEeOOBaHHIM
Baaners

HaBBIKAMH CO3/IaHUS pEIlCHUH Ha 0a3e mapasuiesIbHOW, ITOTOKOBOW U MaKeTHON 00pabOTKM JaHHBIX

IIK-16: Cnoco6en npuMeHAThs JVM-coBMecTUMBbIE 3bIKH IPOrPAMMUPOBAHUS /ISl pellieHus 3a1a4 B ods1actu MU

IIK-16.2. PazpabtaTbiBaeT 1 NoAAep:KUBAET CHCTEMbI 00pa00TKH 00JILIIMX JAHHBIX PA3JMYHOI CTeNeH! CJI0KHOCTH

3HaTh

(hperAMBOPKH IS TTAaKeTHON 00paboTku mamubIx (Spark, Mapreduce), HHCTpyMEHTBI OpraHHu3aIH MOTOKOBEIX Berancienuit (Kafka,
Flink), ananutiaeckue BJ1 (ClickHouse, Greenplum)

Ymers

aJIaNTUPOBATh AJTOPUTMBI [JIsl BBIYMCIICHUI HA MaJIbIX 00beMax JaHHbIX MO OOJbIINE JaHHbIC, Pa3pabaThiBaTh U MOICPKUBACT
ETL anropurmsbl B nairuiaiiHax 00paOOTKH TaHHBIX

Baagerp

NPHHIUIIAMA KCIIOIb30BaHMs PPEHMBOPKOB TSl ITAKETHO# 00paOOTKU JaHHBIX, HHCTPYMEHTAMH OPTaHH3alNK TOTOKOBBIX
BBIYUCIICHU 1, HABBIKAMH HCIOJIb30BAHMS aHATHUTHICCKAX 0a3 TaHHBIX

B pe3yiabTaTe 0cBOeHUS AMCHUNIMHBI (MOYJIs1) 00y4YaroLUiics 10JKeH

3.1|3narn:

3.1.1|Apxurektypy u kommoneHTsl Apache Spark (Spark Core, Spark SQL, Structured Streaming, MLIib).

3.1.2|TIpuH1HIIBEl TOTOKOBOH 00paOOTKH (Stream processing) U OKOHHBIX arperarii.

3.1.3|CoBpemenHbie MOAXO0/BI K XpaHeHHo qanHbIX: Data Lake (Apache Hudi, Delta Lake), obmaunsie Data Warehouse (Google
BigQuery, Amazon Redshift).

3.1.4|OcHoBsl opkectpanuu naHHbiX (Apache Airflow, Prefect).

3.1.5|ITaTTepHs! ONTUMM3AIMY [IPOU3BOAUTENbHOCTY Big Data-npunoxeHuil.

3.2|Ymerh:

3.2.1|Pa3pabarsiBath Beicokonpon3Boaurensibie ETL/ELT-konBeiieps! ¢ ncnons3zoBanneM Apache Spark.

3.2.2|Co31aBaTh NPUIOKEHUS 111 00PaOOTKH IOTOKOBBIX JAHHBIX.

3.2.3|UuterpupoBats Big Data-TexHonoruu ¢ cucreMamu MamuHaoro ooydenus (MLOps-nioaxon).

3.2.4|Pa3BopaurBaTh U HACTPAUBATH PACIIPEICIICHHbIC KIaCTePhl I 00pabOTKU TaHHBIX (B T.4. B OOJAYHBIX CpEelax).

3.2.5|IIpoeKkTnpoBaTh apXUTEKTYPY XpaHEHHS JaHHBIX IS aHaTUTHYecKnX 1 ML-3amau.




3.3|Baagern:

3.3.1|MeTonamu OTIagKH U NPOGUINPOBAHUS PACTIPEICTICHHBIX IPUIT0KEHUI.

3.3.2|UucTpymMeHTaMu [Tl OPKECTPAIIMH CIIOKHBIX, 3aBUCUMBIX 3314 00pabOTKH TaHHBIX.

3.3.3|IIpakTHKoii paboTHI ¢ 00Ta4HBIMU cepBucamu Ui Big Data (Ha mpuMepe OHOr0 U3 IyOJIMYHBIX 00JIAKOB).

4. CTPYKTYPA U COJAEPKAHUE IMCITUIIJIMHBI (MOAY JIS)

Kon

HaunmeHoBaHue pa3fie/ioB U TeM /BU/ 3aHATUS/

Cemectp /
Kvnc

Yacos

KomnereH-
107071

Jlutepartypa

dopma
KOHTDOJS |

Paznen 1. IlpoaBuHYyTHIE TEXHOJIOTHH
00paboTKN G0IbIINX JAHHBIX

11

Jlexrm /Tema/

1.2

CoBpemennslif crek Big Data s AL /JTex/

I1K-9.1-3
IK-9.1-y
I1K-9.1-B
IK-9.2-3
I1K-9.2-y
I1K-16.2-3
I1K-16.2-Y
I1K-16.2-B

JI1.1J11.2 J11.3
JI1.4 JI1.5 JI1.6
JI1.7 JI1.8 JI1.9
JI1.10
JI1.11J12.1
JI2.2 J12.3J13.1
JI3.2J13.3
0102033

3auer

1.3

Apache Spark: yrny6nennoe usyuenue. /JIex/

IK-9.1-3
IK-9.1-y
IK-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-16.2-3
I1K-16.2-Y
I1K-16.2-B

JI1.1J11.2 J11.3
JI1.4 JI1.5 J11.6
JI1.7 J11.8 J11.9
JI1.10
JI1.11J12.1
JI2.2 J12.3J13.1
JI3.2J13.3

3auer

1.4

O0paboTka MOTOKOBBIX JaHHBIX. /JIek/

IK-9.1-3
MK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-16.2-3
I1K-16.2-Y
I1K-16.2-B

JI1.1J11.2 J11.3
JI1.4 JI1.5 J11.6
JI1.7 J11.8 J11.9
JI1.10
JI1.11J12.1
JI2.2 J12.3J13.1
JI3.2J13.3

3auer

1.5

Xpanenue nanubix: Data Warehouse (DWH),
Data Lake u Data Lakehouse. /JIex/

IK-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-16.2-3
I1K-16.2-Y
I1K-16.2-B

JI1.1 J11.2 J11.3
JI1.4 JI1.5 J11.6
JI1.7 J11.8 JI1.9
JI1.10
JI1.1112.1
JI2.2 JI12.3J13.1
JI3.2J13.3

3auer

1.6

OpkecTpaliyis KOHBEHEpOB TaHHbIX /JIek/

IK-9.1-3
MK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-16.2-3
IK-16.2-Y
[1K-16.2-B

JI1.1 J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7 J11.8 JI1.9
JI1.10
JI1.11J12.1
J12.2 J12.3J13.1
JI3.2J13.3

3auer




1.7 Big Data u MLOps /JIex/ I1K-9.1-3 JI1.1J11.2 3ayer
IK-9.1-y JI1.3 J11.4
I1K-9.1-B JI1.5 J11.6
I1K-9.2-3 JI1.7 JI1.8
I1K-9.2-y JI1.9 J11.10
I1K-16.2-3 JI1.11J12.1
[K-16.2-Y |J12.2 JI2.3]13.1
I1K-16.2-B J13.2 J13.3
1.8 Jlaboparopubie pabotsl /Tema/
1.9 Onrumusanus ETL-3agaq B Spark. /JTa6/ I1K-9.1-3 JI1.1J11.2 3auet
IK-9.1-y JI1.3J11.4
I1K-9.1-B JI1.5 J11.6
I1K-9.2-3 JI1.7 J11.8
IK-9.2-y JI1.9 JI1.10
IK-16.2-3 JI1.11J12.1
MK-16.2-Y |[J12.2 J12.3J13.1
I1K-16.2-B JI3.2 J13.3
213233
1.10 Pa3paboTka MpuI0KEHUs [JIs TOTOKOBOM I1K-9.1-3 JI1.1J11.2 3ayer
arperanuu /J1a6/ IK-9.1-Y JI1.3J11.4
I1K-9.1-B JI1.5 J11.6
IK-9.2-3 JI1.7 J11.8
IK-9.2-y JI1.9 JI1.10
I1K-16.2-3 JI1.11J12.1
IIK-16.2-Y |J12.2 JI2.3J13.1
I1K-16.2-B J13.2 J13.3
111 Pa6ora ¢ ACID-TpaH3aKnusIMi B XpaHHIHIAX I1K-9.1-3 JI1.1J11.2 3ayer
nanHbix (Delta Lake, Data Lakehouse) /J1a6/ IK-9.1-V JI1.3J11.4
I1K-9.1-B JI1.5 J11.6
IK-9.2-3 JI1.7 J11.8
I1K-9.2-y JI1.9 J11.10
I1K-16.2-3 JI1.11J12.1
[IK-16.2-Y |J12.2 JI2.3]13.1
I1K-16.2-B JI3.2 J13.3
112 Iocrpoenne DAG s ML-konBeiiepa B Apache I1K-9.1-3 JI1.1J11.2 3ayer
Airflow /J1ab/ MK-9.1-V JI1.3J11.4
I1K-9.1-B JI1.5 J11.6
I1K-9.2-3 JI1.7 JI1.8
I1K-9.2-Y JI1.9 J11.10
I1K-16.2-3 JI1.11J12.1
[IK-16.2-Y |J12.2 JI2.3]13.1
I1K-16.2-B J13.2 J13.3
1.13 Wnrerpanus Feature Store B KoHBelep JTaHHBIX. I1K-9.1-3 JI1.1J11.2 3auer
/J1ab/ MK-9.1-y JI1.3 J11.4
IK-9.1-B JI1.5 J11.6
I1K-9.2-3 JI1.7 JI1.8
I1K-9.2-Y JI1.9 J11.10
I1K-16.2-3 JI1.11J12.1
[K-16.2-Y |J12.2 JI2.3]13.1
I1K-16.2-B J13.2 J13.3
1.14 HTOroBbIii MPOEKT TI0 BEIOOPY CTYACHTA I1K-9.1-3 JI.1 J11.2 3auer
(BBIOMpaETCS HA OCHOBE KEHCOB MHAYCTPHAIBHBIX [K-9.1-V JI1.3J11.4
napTHepoB) /J1ab/ I1K-9.1-B JI1.5 JI1.6
I1K-9.2-3 JI1.7 JI1.8
I1K-9.2-y JI1.9 J11.10
I1K-16.2-3 JI1.11J12.1
[K-16.2-Y |J12.2 JI2.3]13.1
I1K-16.2-B J13.2 J13.3




1.15

CamocrosTenbHas pabora /Tema/ 8 0

1.16

IMpopaboTka yueOHOro MaTepuana JeKuui, 8
PEKOMEH/IOBAaHHOI! JINTEPATypPHI, IOATOTOBKA K
nabopaTopHbIM paboram /Cp/

15 I1K-9.1-3
I1K-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
IK-16.2-3

IK-16.2-Y

I1K-16.2-B

JI1.1J11.2J11.3
JI1.4 JI1.5 JI1.6
JI1.7 J11.8 J11.9
JI1.10
JI1.11J12.1
J12.2 J12.3J13.1
JI3.2J13.3
2193233

Paznen 2. IIpomeskyTouHasi aTTecTanus

2.1

Bauyer /Tema/

2.2

IMoaroroeka k 3auery /3auét/ 8

I1K-9.1-3
IK-9.1-y
I1K-9.1-B
I1K-9.2-3
IK-9.2-y
I1K-16.2-3
I1K-16.2-Y
I1K-16.2-B

44,75

JI1.1J11.2 J11.3
J1.4 J11.5 JI1.6
JI1.7 JI1.8 J11.9
JI1.10
JI1.11J12.1
JI2.2 J12.3J13.1
JI3.2 J13.3

2.3

Cnaua 3auera /UKP/ 8

0,25 I1K-9.1-3
IK-9.1-y
IK-9.1-B
I1K-9.2-3
I1K-9.2-Y
I1K-16.2-3

I1K-16.2-Y

I1K-16.2-B

JI1.1J11.2 J11.3
J1.4 J11.5 JI1.6
JI1.7 J11.8 J11.9
JI1.10
JI1.11J12.1
JI2.2 J12.3J13.1
JI3.2J13.3

5. OHEHOYHBIE MATEPUAJIBI 1O JUCIUMIIVIMHE (MO Y JI1O)

OI.[CHO'-IHI)IC MaTepuaibl NPUBEACHBI B IPHUIOXCHUHU K pa6oqe171 nporpaMme IUCUOUITIMHBL (CM. JIOKYMEHT «OIIGHO'-IHI)IG Marepuaibl
10 JTUCHUILTINHE ((HpOZ[BI/IHyTI)Ie TEXHOJIOI'MH 06pa6OTKI/I OOJTBIINX HaHHI)IX»)

6. YYHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas JIUTepaTypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue WsnarenscrBo, | Komuuectso/
rox Ha3BaHue ObC
JI1.1 |Teprexns B. IL Teopust 1 MpaKkTHKa MapauieIbHbIX BEIYUCICHUH : yueOHOe Mockaa, 978-5-4497-
nocooue Capatos: 0389-7,
WnrepHer- http://www.ipr
VYHuBepcurer bookshop.ru/8
Wudopmarmonn |9478.html
bIX TexHomorui
(MHTYUT), At
IIu Ap Menua,
2020, 500 c.
JI1.2 |T'punuenko H.H., Bazbr nannbix. [IpoekTupoBanue Monene JaHHbIX : yaeOHuk  |MockBa: KYPC, [978-5-907064-
Xazpuesa H.I., 2024, 260c., 20-1,1
Bbapanosa C.H. TIPHJL.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC
JI1.3 |Mutskos E. C., HckycCTBeHHBINH HHTEIUICKT U MAallIHHHOE 00ydeHue : yueOHoe |CaHKT- 978-5-507-

Imenera A. T., nocoOue sl By30B IerepOypr: 51465-6,

Jageiaun A. 1. Jlans, 2025, 252 |https://e.lanbo

c. ok.com/book/4
50827

JI1.4 |Opemxos B.H. Xpanunuia ganHeix 1 OLAP-texHonoruu : YueOHoe nocodue |Pszans: PUL] ,

PI'PTY, 2017, [https://elib.rsre
u.ru/ebs/downl
0ad/595

JI1.5 |T'pomoB A.1O., IIpoekTupoBanue HHGOPMAIIMOHHBIX cucTeM : Mertonuueckue |Pssanb: PUL] ,

I'punuenxo H.H. yKa3aHHs PI'PTY, 2019, [https://elib.rsre
u.ru/ebs/downl
0ad/1967

JI1.6 |byonoB A.A., byonoB |Pa3paborka u aHanmu3 TpeOOBaHUil K IPOrpaMMHOMY Pszans: KYPC, |,

C.A., Maiikos K.A. o0ecreYeHunio: yIeOHnK : YueOHuK 2020, https://elib.rsre
u.ru/ebs/downl
0ad/2678

JI1.7 |Hemumosa JI. A. WHTeueKTyalbHbIH aHau3 JaHHBIX Ha s3bike Python : yuebHo-|Mocksa: PTY , https://e.lanbo
METOIMYECKOE ITocoOne MHPDA, 2021, |ok.com/book/2
92 c. 18693
JI1.8 |Bacumses E.IL., WHTennexTyansHbIA aHAIN3 JaHHBIX B TEXHONOTUAX npuHATHS |Psizans: PULL ,

Opemxos B.1 penrenuii: yue6. mocobue : YueGHOe mocobue PI'PTY, 2023, [https://elib.rsre
u.ru/ebs/downl
0ad/3845

JI1.9 |CocHum, B. B. OOnavHble BEIYHMCICHHS B 00pa3oBaHuy : yaeOHOe mocodue Mocksa: 978-5-4497-

Wurepuer- 2452-6,

VYuuBepcurer https://www.ip

Wudopmarwonn [rbookshop.ru/

pIx Texnonoruii |133953.html

(MHTYUT), Ait

IIn Ap Menua,

2024, 109 c.

JI1.10 |Makmanos A. B., Bonbiime nannbie. Big Data : yueOHUK 111 BY30B CaHkT- 978-5-507-
XKypagnes A. E., IerepOypr: 47346-5,
Toeraapikaps JI. H. Jlans, 2024, 188 |https://e.lanbo

c. ok.com/book/3
62318

JI1.11 |Antunos O.B., ANTOpUTMBI U CTPYKTYPBI IaHHBIX : yueO. Mocksa: KYPC, [978-5-907535-
Hmutpuesa T.A., 2022, 216¢. 02-2, 978-5-
Mocksutuna O.A., 907535-08-4, 1
Tapdunosa H.W.

6.1.2. JlonoJiHUTEIbHAS JINTEPATYPA
Ne ABTOpEBI, COCTaBHTEIHN 3arnaBue WsnparenscrBo, | Kommyecrso/
rof Ha3BaHue ObC

JI2.1 |3uanruposa JI. @. O0JauHbIe BRIYHUCIIEHHS : yueOHOe mocodue Caparos: Aii [Tu [978-5-4497-

Ap Menua, 2019, 10175-6,

168 c. http://www.ipr

bookshop.ru/8
5804.html




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC
JI12.2 |bapanumkos [T A. IMapannensHoe MPOrpaMMUpPOBAHKE: METOI. YKa3. K J1a0. Pszans: , 2023, |,
paboram : MeToauvecKie yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/3561
J12.3 [Opuna T. A. TMapamiensHOe TPOrpaMMHPOBaHUE Owmck: Cu6A/IY, |, https://e.lanbo
2023, 106 c. ok.com/book/4
07159
6.1.3. Meroguueckue pa3paboTKu
Ne ABTOpEI, COCTaBHTEIHN 3arnaBue Wsnarenscro, | Kommuecrso/
rof Ha3BaHue ObC
JI3.1 |Kammpun U.1O. MeTo/bl MAalIMHHOTO O0YYEeHHS: METOJI. YKa3. K j1a0. paboram : |Ps3anb: , 2022, |,
Meronudeckue yKazaHus https://elib.rsre
u.ru/ebs/downl
oad/3427
JI3.2 |I'punuenxo H.H., bazpr nannbix. [IporpammupoBanue Ha SQL : ydeOHUK : Psazans: KYPC, |,

Xmpuesa H.W. VuebHuk 2023, https://elib.rsre
u.ru/ebs/downl
0ad/3931

JI3.3 |Pakutckuii, A. A., MeTo/bl MAIIIMHHOTO O0YYCHHUS ;| y4COHO-METOAMIECKOS HoBocubupck: |2227-8397,
Hementsena, K. . mocooue Cubupckuit https://www.ip
rocymapcrBenn  [rbookshop.ru/
plif yauBepcurer [138857.html
TEJIEKOMMYHHUKA
1070871
UHPOPMATHKH,
2023, 35 c.
6.2. [lepeyens pecypcoB HH()OPMALMOHHO-TeJIEKOMMYHUKAIMOHHOI ceTn "UHTepHeT"

31 |DnexrponHas oubmnorexa PIPTY http://elib.rsreu.ru/

32  |3nekrponnas oubmuorexa IPRBooks http://iprbookshop.ru/

33  |OnexkrpoHHO-OMOIMOTEYHAs cUcTeEMa U3aTelbeTBa «Jlanby http://e.lanbook.com

6.3 Ilepeyenb MPOrpaMMHOro odecnevyeHust 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 HepequL JUIHCH3UOHHOI'0 U CBOﬁOIIHO PacnpocTpaHsieMoro nporpaMmMHoOro 06ecnel{e}mn, B TOM YHUCJI€C OTCYECCTBCHHOI'0

NMPOU3BOACTBA

HauMeHoBaHue

Onucanue

OnepanuonHas cucrema Windows

KOMMCp‘IeCKaﬂ JIMICH3 U

Adobe Acrobat Reader

Cso0ognoe ITO

VirtualBox Cso6ognoe ITO
Anaconda3 CB000OHO pacrpocTpaHIeMOe IPOrpaMMHOE 00ECIIEYEHUE O TULEH3UAMHU
MongoDB  -cuctema ympasnenust  6asamu|CsoGoxuoe I1O

naHHbiX NoSQL tuma

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE IMCIHUITJIMHBI (MO Y JIS1)




106a y4eOHO-aIMHUHUCTPATHBHBIA KOpIyC. AYAWTOpHUS Uil camocTosTenbHOW pabotel 42 wmecra (+15 wmect 3a
KOMITHIOTEPHBIMH CTOJIAMH)

mpoektop BENQ

16 TTK ¢ BO3MOXXHOCTBIO MOAKIOYCHHUS K ceTH «VHTepHeT» U 00eCneYeHneM JA0CTya B JIEKTPOHHYIO HHPOPMALMOHHO-
00pa30BaTeNbHyIO Cpely:

LIT: intel 13 3220,

O3VY: 4 Gb,

I3V: 320-500 Gb (15 mit.)

LIT: intel 15 6500,
03V: 8 Gb,
TI3Y: 500 Gb (1 mT. npenonaBaTeIbCKHil)

106a yueOHO-aAMUHUCTPATUBHBII KOPITyC. YueOHast ayIuTOpUs Ul MPOBEICHUS 3aHATHI JIGKLIMOHHOI'O U CEMHHAPCKOT 0
TUNA, TPYIIOBBIX U MHAWBHUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOM arTectanuu 42 mecra (+15
MECT 328 KOMITBIOTEPHBIMHU CTOIaMH)

mpoektop BENQ

16 TIK ¢ BO3MOXXHOCTBIO MOJKITIOUEHHS K ceTH «HTepHeT» 1 00ecneyeHneM J0CTyNa B IIEKTPOHHYI HH(POPMAIMOHHO-
00pa30BaTEIbHYIO CPELY:

1IIT: intel 13 3220,

O3Y: 4 Gb,

T13VY: 320-500 Gb (15 mt.)

LIIT: intel i5 6500,
03V: 8 Gb,
TI3VY: 500 Gb (1 mT. npenogaBaTeIbCKHii)

110 y4eOHO-aAMUHHMCTPATUBHBIN KOpIyC. AYAMTOpPHUS Ui CcaMOCTOATEeNbHOM paborer 20 mect (+20 mecr 3a
KOMITBIOTEPHBIMHU CTOJIAMH)

Ipoekrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOKHOCTBIO MOJKITIOUCHHS K ceTH «HTepHeT» 1 00eCneYeHneM J0CTyIa B IIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTeIbHYIO CPEIy:

IIIT: Intel 15-12400

Oo3y: 1616

I13VY:ssd 512 I'6 (20 1uT. MOHOGJIOK + 11IT. IPENoAaBaTEIbCKU)

110 y4eOHO-aJMHUHUCTPATUBHBIA KOPIYC. YueOHas ayAUTOpUS AJISl IPOBEACHUS 3aHATHH JIEKIIUOHHOTO U CEMHHAPCKOro
THIIA, TPYIIIOBBIX ¥ MHAMBUIYAIBHBIX KOHCYJIbTAIMN, TEKYIIEr0 KOHTPONIS M MPOMEXYTOYHOH arTecTamun 20 mect (+20
MECT 338 KOMIIBIOTEPHBIMHU CTOIaAMH)

Ipoexrop: HITACHI CP-X400 3LCD

21 IIK ¢ BO3MOXXHOCTBIO MOJKITIOUEHHS K ceTH «HTepHeT» 1 00ecneyeHreM J0CTyNa B JIEKTPOHHYI HHPOPMALMOHHO-
00pa30BaTEIbHYIO CPEaY:

IIIT: Intel 15-12400

O3y:1616

T13V: ssd 512 IT'6 (20 mir. MoHOOOK + 11IT. IIpenogaBaTeIbCKuii)

206-1 yueOHO-aIMUHHACTPATUBHBINA KOpITyC. YueOHast ayAUTOPHS JUIsl IPOBEICHUS 3aHATHI JIEKIMOHHOIO 1 CEMUHAPCKOT'0
THIIA, TPYIIIOBEIX M MHANBUIYAIBHBIX KOHCYIBTAIMH, TEKYIET 0 KOHTPOJIS U MPOMEXKYTOUHOI aTTecTanuu 42 Mecr,

1 TIK:

IIIT: Intel 17 6700

O3Y:816

T13Y: 120Gb ssd + 500 I'6 (1 mT. mpenoxaBaTeTbCKHiA)

Tenesuszop: PHILIPS U7PEL4606H/60

nokymenT-kamepa: AVER Media POB3 (AverVision 330)

JIoKyMeHT-kamepa: AverVisionF33 POE7D;

8. METOAUWYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MOJY JIIO)

MeTOI[I/I‘IeCKOC obecrieucHue JIUCIIUIUIVUHBI IPUBEACHO B IIPUJIOKECHUU K pa6oqe171 nporpaMme TUCHOUIIINHBL (CM. JOKYMCHT
«OHEHO‘IHI)IE MaTepuabl 10 AUCHUITIINHE ((HpO,HBI/IHyTI)IC TEXHOJIOI'MA 06pa60TKI/I OOJIBIINX Z[aHHI)IX»)

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op"

noannCcAHO ®reoy BO "PrPTY", PTPTY, OBeukuH M'eHHaawmi 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaaummposuy, 3aBeaytowmii kadeapoit BNM

KA®EPbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH M'eHHaaui 12.10.26 08:33 (MSK) MpocTas noanucb
3ABEAYIOLLMM Bnagvmuposuy, 3aBeaytowmin kaceapoi BMM

BbIMYCKAIOLLIEN




