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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpro ocBOCHMS YIeOHOUW AUCIUILTUHBI « T€XHOJIOTHH XpaHEHHUsT OOBIINX
TAHHBIX» SBIISETCA TEOpPETHYeCKass W IMpaKTUYecKas TOJTOTOBKA CTYIEHTOB K
paboTe ¢ OONBITUMU JaHHBIMH.

3amaun OCBOCHUS TUCIIUIUIAHEIL:

* IpUOOpETEHHNE CTYICHTAMH 3HAHUN O TEXHOJIOTUSX MTOATOTOBKH, XPaHCHHSI,
00pabOTKM U aHaIM3a OOJIBIINX JTAHHBIX;

* MPUMECHCHHE CTATUCTHYECKUX M MAaTEMaTHYECKHMX METOJIOB JIJIsl aHAJIM3a
00JIbIINX 00BEMOB HH(POPMAIIHH;

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O TUCHHUILIUHE (MOIYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIU) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-5 - CnocobeH WHCTAUIMPOBaTh MPOrpaMMHOE U ammnapaTHOE
obecrieuenre 111 ”HPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM;

OIIK-8 - Cniocoben pa3zpabaTbiBaTh aqrOPUTMBI U POTPAMMBI, IIPUTOTHBIE
JUTSI IPAKTHYECKOTO PUMEHEHUS,

IIK-1 - Cnocoben aHanmu3upoBaTh OOJbIIKE JaHHBIE C HCIIOJIH30BAHUEM
CYIIECTBYIOIIEH B OpraHM3allMd METOJOJOTHYECKOH W  TEXHOJIOTHYECKOU

MH(DPACTPYKTYPHI.

OOGyueHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yJibTaram
oOyyJarommuiicst Oyier:

3HaTh:

METOJbl aHau3a OOJBIIUX JIAHHBIX, MHTETPUPYEMBIX B KOPIIOPATHBHBIC
MH(POPMAITMOHHBIC CUCTEMEI,

METOJIbI XpaHEHUS U 00pa0OTKU OOJIBIINX JIAHHBIX,

IT-cepBrchl 1 mporpamMmHbie oOecrieueHusi, HeoOXOoAuMbIe g pabOThl C
OOJIBLIIMMU JAHHBIX

Ymerb:

HAXOJWTh JaHHBIC JJIS aHAIHM3a B OTKPBITHIX UCTOYHHKAX,

3arpykath JaHHBbIC, MPOBOJIUTH MPEIBAPUTEIHHYI0 YHUCTKY JAHHBIX IS
aHaJm3a,

MIPOBOJIUTH aHAIM3 JAHHBIX B 3aBUCUMOCTH OT UX THIIA

poBOAUTH ycTaHOBKY Apache Hadoop

HACTpanBaTh B MUHUMAIIbHBIX TpeOoBaHmsIx Apache Hadoop

tectupoBaTh Apache Hadoop



Baaners:

WNHcTpyMeHTaMu U KOMaHIaMH si3bIKa R 117151 aHanu3a JaHHbIX
3HaHUAMH 00 OTIpe/IelIeHUH THIIA AUarpamMm

CraTucTH4eCKUMU TTapameTpamu, ko3 duimeHTaMu u TecTaMmu
HNuctpymenramu MCA u CA ananusa

Tpems pexxumamu ycranoBku Apache Hadoop

Cucremoii ycranoBku Spark

3. O6beM AUCIUTLIUHBI (MOITYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAMMbI Ha MHBIX YCIIOBHSIX,
P MIPOBEJICHUHN yICOHBIX 3aHITHI:

KommaectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne3

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THIIA 32 32

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeIarorM4eCKUMH pabOTHUKAMU U (MJIN) JIMIIAMU, TPUBJIEKAEMbIMU K peaTu3aiuu
oOpa3oBaTenpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
MIPOMEXKYTOUYHOM aTTECTALMU cOoCcTaBisieT 44 akageMuuecKux vaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATBHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl O0O0YyYarolUXCsl ¢ MEAarorHuecCKuMu pabOTHUKaMHU U (WIIH)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).




4.1. 3a”HATHA TEKIIHOHHOTO THUIIA.

r]:l/-gn Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKaHUE

1 |Tewma 1. IIpoexTsl B o6nactu bonbimmx J[aHHBIX.
PaccmaTpuBaemble BOIPOCH:
- CRISP-DM. Dransl.
- Ponu B mpoexTe: Data Engineer, Data Analyst, Data Scientist.

2 |Tema 2. MHOTOMEPHBIN CTATUCTUYECKHUI aHAIIN3.
PaccmaTpuBaemble BOIPOCHI:
- KoappummenT xoppermsum.
- dakTopHBIN aHANIN3.

3 |Tema 3. MeTo1bl MHOTOMEPHOTO CTATHCTUYECKOTO aHAJIH3a.
PaccmaTpuBaemble BOTIPOCH:
- OneHKa KayecTBa MOJCIIH.
- MHOroMepHo€ 1KaJIupOBaHUE.

4 |Tema 4. MeTo1bl MHOTOMEPHOTO CTAaTUCTHYECKOTO aHAIH3A.
PaccMarpuBaeMble BOIIPOCHL:
- JIMCKpUMHUHAHTHBIN aHAIIH3.
- MeToas! KOHTPOJIA Ka4ecTBa.

5 |Tema 5. Meroabl MHOTOMEPHOTO CTaTUCTHUECKOIO aHAJIN3A.
PaccmaTpuBaemble BOTIPOCH:
- Mepapxudeckuil KnacTepHbIid aHAJIN3.
- Meton K-means.

6 |Tema 6. TexHonoruu xpaHeHust U 00paOOTKU OONBIINX JTaHHBIX.
PaccmarpuBaemble BOIPOCHL:
- OLTP u OLAP cucremsl.
- DataWareHouse, DatalLake u LakeHouse.
- Moaenn Knmb6amia u Uamona.
- CxeMma 3Be3na 1 CHeXXUHKA.
- APXHTEKTYypa CJI0eB XpaHEHHS JaHHbIX.
- Merons! 3arpysku nannsix: ETL u ELT.

7 |Tema 7. IIpoexktupoBanne MPP-cucrem.
PaccmarpuBaemble BOIPOCHI:
- DAMA DMBoK.
- Data Vault u Anchor Modeling.
- BeprukanbHoe n ropu3oHTaJIBHOE MacIITaONPOBaHUE.
- BeprukansHoe mapaupoBanue (mapTHLMPOBAHKE).
- ['opusoHTaNBHOE MIApANPOBAHUE.
- MPP — apxurexrypa (Massively Parallel Processing).
- [TakeTHast ¥ mOoTOKOBast 0OpabOTKa TaHHBIX.
- JIamOma — apxuTexTypa.

8 |Tema 8. XpaHeHHEe HECTPYKTYPHUPOBAHHBIX TaHHBIX.

PaccmarpuBaemble BONIPOCHI:

-1OJ - TIER — RAID.

- [Ipobnema xpanenus: HecTpykTypupoBaHHbIX qaHHbIX: ACID u BASE.
- Teopema CAP.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- Pensimmonnsie CYB/] u NoSQL.
- Monenu ganabix NoSQL.

Tewma 9. [Tapagurma MapReduce, Hadoop, HDFS

PaccmaTpuBaemble BOIIPOCHI:

- Apxurektypa Hadoop.

- HDFS.

- KomnonenTs! u mnanupoBmukyd Y ARN.
- Konnermns Map Reduce.

10

Tema 10. Apache Spark.
PaCCManI/IBaeMLIe BOIPOCHI:
- 3arpy3ka nanubeix B Hadoop.
- Spark Context.

- Framework Apache Spark.

- RDD.

- Spark Streaming.

11

Tema 11. SQL moBepx Hadoop.
PaccmarpuBaeMble BOIIPOCHL:

- Apxutektypa Hive.

- Pa3BepTrIBanune MetaStore.

- Trino.

12

Tema 12. Dxocucrema Hadoop.
PaccMarpuBaeMble BOIIPOCHL:

- Apache Kafka.

- Tormkn n mapturwn Kafka.

- Apache ZooKeeper.

13

Tema 13. Texnonmoruu u metoab! aHanu3a Big Data.
PaccmarpuBaemble BOIPOCHL:

- CraTucTH4ecKuil aHaJIu3.

- MeTox cMemeHus 1 HHTerpaiuy JaHHBIX.

- MammnHOe o6y4enue u Heitpocern.

- Data Mining.

- Ctpaterus Kpay/JICOpCHHTa.

- Meroa npeAMKTUBHON aHAJIUTUKH.

- TexHOJIOTHsI UMHTAIIMOHHOTO MOJIEITMPOBAHHSI.

- Busyanuzanus ananuTHueckux JaHHBIX — Bl cucremsl.

14

Tema 14. SA3piku nporpammupoBanus ais Big Data.
PaccmarpuBaemble BOIPOCHI:

- Apxurekrypa ®on Heiimana.

- 3akoH Mypa.

- R, Python, SQL, Java, Scala, Julia, Go, C++.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

Tema 1. MeTosibl MHOTOMEPHOI'O CTATUCTUYECKOTO aHATIU3A.
PaCCManI/IBaeMLIe BOIPOCHI:
- HpaKTI/I‘-IeCKOC 3aHATHC I10 (l)aKTopHOMy aHaJInu3y.

Tema 2. MeTO,Z[BI MHOT'OMCPHOI'O CTATUCTUYCCKOI'O aHaJIl3a.
PaccmaTpuBaemble BOIPOCHI:

- AHanm3 JaHHBIX ¢ moMomIsio Python.

- bu6nmorexn Python: pandas, numpy, matplotlob, seaborn, scikit-learn

Tema 3. MeTo/ibl MHOTOMEPHOI'O CTATUCTUYECKOTO aHATIU3A.
PaccMarpuBaeMble BOIPOCHL:
- AHanu3 JaHHbIX ¢ momoIbo SQL.

Tema 4. MeToibl MHOTOMEPHOI'O CTATUCTUYECKOTO aHATIU3A.
PaCCManI/IBaeMHG BOIIPOCHI:

- HCCHGI[OB&HI/IC JaTaceTa U KIacTepusanuns JaHHbIX.

- A/B anamms.

Tema 5. TexHonoruu XxpaHeHus: 1 00pabOTKH OOJBIINX JAHHBIX.
PaccmarpuBaemble BOIPOCHL:
- Pabora ¢ ETL cepBucamu.

Tema 6. XpaHeHue HECTPYKTYPHUPOBAHHBIX JIaHHBIX.

PaCCManI/IBaeMHe BOIIPOCHI:
- MongoDB.
- Konounoe XpaHCHHC NaHHbIX.

Tema 7. Ilapagurma MapReduce, Hadoop, HDFS.
PaccmarpuBaemble BOIPOCHL:

- Word Count ¢ ucnons3zoBanue Map Reduce.

- ¥3ns1 kiactepa Hadoop.

Tema 8. Apache Spark.
PaccmarpuBaeMbie BOIPOCHI:

- AHanm3 naHHBIX ¢ ToMoInbsio Apache Spark.
- Pabota c PySpark.

Tema 9. SQL moepx Hadoop.

PaccmarpuBaemble BOIPOCHI:
- HiveQL.
- BayTtpennwne u BHemHue Tabmuist Hive.

10

Tema 10. Oxocucrema Hadoop
PaccmartpuBaeMbie BOIIPOCHL:
KommonenTs! knactepa Apache Kafka.
Koadpdunment permmmkanun Kafka.

11

Tewma 11. Texnomoruu u Mmeroapl aHanu3a Big Data
PaccmatpruBaemMbie BOIPOCHI:

- MeTomp! pa3MeTKH JaHHBIX.

- Buzyanmzanus nanasix u pabota ¢ Bl-unctpymenTapuem.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/1
12 |Tema 12. fA3pixu nporpammupoBanus A Big Data.
PaCCManI/IBaeMI)Ie BOIPOCHI:
- CpaBHeHI/Ie MPOU3BOAUTCIIBHOCTU A3BIKOB ITPOIrPaMMUPOBAHUA.
4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.
Ne .
Bun camocrosiTensHO#M paboThI
/1
1 |Texnomnoruu paboTHI CHCTEM MTPOTHO3UPOBAHMS CTOMMOCTH OUP)KEBBIX TOBAPOB HA
ocHoBe uHpopmaruu n3 CMU
[Tpumenenue Texnonoruii Big Data nms noBbienus peiitunra urp na IMDDb
3 |[Onmaemuonoruyeckue uccienoanus npu nomonn Big Data (IIpumenenue TexHonoruit
Big Data B 31paBoOXpaHeHNN)
4 |Llenmu u MeTOBI MpUMEHEHUs TexHOIOorui Big Data 1t anHanm3a comanbHbIX ceTei
5 |AHanu3 onTUMAaNbHBIX aBUAMapIIPYTOB 10 CTPaHE C MOMOIIBIO TexHooruil Big Data
6 |[IpuHOMIBI XpaHeHUs OONBIINX JAHHBIX B PEKOMEHAATEIBHON MapKETHHTOBOM CHCTEME
7 |OcobeHHOCTH M IPUHIUIIBI paObOTHl aHamuTH4Yeckoi miaTdopmsl ClickHouse
8 |Ilouck xoppemnsiu peTuHra puiibMa c ero xkaHpom Ha KuHoroucke ¢ moMouiso
anroputMoB Big
9 |AHanu3 NPUMEHUMOCTH METOJI0B 00paOOTKH JTAaHHBIX YEKOBBIX TPaH3aKIUI U UX
CpaBHEHHE
10 |AnropuTMbI 00paOOTKH JAHHBIX JUTSI IIOMCKA TIPOOJIEMHBIX CTaHIMH 10 JaHHBIM [[OTO
"P)KI["
11 |BeinonHeHue KypcoBoOil paboThI.
12 |[ToaroroBka K MPOMEXYTOYHOM aTTECTALUU.
13 |[loaroroBka K TEKyIIeMy KOHTPOJIIO
14 | BrinmonHeHue KypcoBOil paboTHI.
15 | [ToaroToBka K MPOMEXKYTOUHOI aTTeCTAIUH.
16 | IloaroToBka K TEKyIIEMYy KOHTPOIIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT
AHanu3, 00paboTka, BHU3yaJdu3alMs MaCCAKUPONOTOKOB MOCKOBCKOrO

TPAHCIIOPTHOTO y3Ja (BapuaHThI 110 BUJIaM TPAHCTIOPTA U HAMPABIICHUSIM )

Data

1. ITpumenenue R nis ananm3a 1aHHBIX

2. Metoap! aHanm3a OOJBITUX TAHHBIX

3. ®aKkTOPHBINA aHAIN3 OOJIBIIINX JAHHBIX

4. Ananutuka Big Data — peanuu u nepcnextuBsl B Poccuu u mupe.

5. TexHomoruu u MCTO/JIbl aHaJIM3a, KOTOPLIC UCITIOJIB3YIOTCA JJI aHaIn3a Blg



5. TlepedeHp wW3AaHUI, KOTOpPbIE PEKOMEHIYETCS HCIIOIh30BaTh
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

npu

Ne bubnmorpaduyeckoe Mecro socryma
/1 OIMCaHHE
1 | J. Verzani, Using R for books.google.ru/books?id=086uUAWAAQBAJ

Introductory Statistics,
Second Edition, Chapman
& Hall/CRC The R Series,
Taylor & Francis

B. Everitt, T. Hothorn, An
introduction to applied
multivariate analysis with
R, Springer, New York,
2011

http://dx.doi.org/10.1007/978-1-4419-9650-3

VYaiit T. Hadoop:
[TonpoGHOE PYKOBOACTBO.
— CII6.: [Turep, 2013. —
672 c.: mi. — (Cepus
«becrcemnepsr O’Reilly»)

https://www.labirint.ru/books/396848/

Kapay X., KouBuncku O.
N3zyuaem Spark:
MOJIHUEHOCHBIN aHaJIN3
nanHbix. — M.: JIMK
ITpecc, 2015. - 304 c.: un

https://books.google.ru/books?id=tc1ISEAAAQBAJ

1. Shvachko, Konstantin.
Apache Hadoop. The

Scalability Update (anru.).

—2011. — Vol. 36, no.
3. —P.7—13. — ISSN
1044-6397

http://home.apache.org/~shv/Publications.html

JaBunacon-Ilainon K.
BeposiTHOCTHOE
pOTpaMMHpPOBaHKE Ha
Python: 6aiiecoBckuii
BBIBOJ] U QJITOPUTMBIL. —
CII6.; [Tutep, 2019. — 256
c.: mi. — (Cepus
«bubnuorexa
MIPOTPAMMHUCTA).

https://www.labirint.ru/books/702249/

AOGapaxmanoB M.
Devpractice Team.

https://books.google.ru/books?id=tc1SSEAAAQBAJ




Pandas. PaboTa ¢
MTAHHBIMHU. 2-€ U3, —
devpractice.ru. 2020. —
170 c.: un

I'yndennoy, A. I'mybokoe
obyuenue / 4.
I'yndennoy, U. benmxkuo,
A. KypBusuis ; nepeBoj ¢
aHrIMiickoro A. A.
CnuHKMHA. — 2-€ U3, —
Mockaa : JIMK Ilpecc,
2018. — 652 c.— ISBN
978-5-97060-618-6

https://e.lanbook.com/book/107901

®dnax, I1. MamuHHOe
oOyuenue. Hayka u
HCKYCCTBO MTOCTPOEHUS
ITOPUTMOB, KOTOPBIE
W3BJICKAIOT 3HAHUS U3
naHHbIx / [1. dmax. —
Mockaa : JIMK Ilpecc,
2015. — 400 c. — ISBN
978-5-97060-273-7

https://e.lanbook.com/book/69955

10

["a6aynmun, H. M.
PazButHe yenoseueckoro
Kanuraia u nudpoBoi
HKOHOMHKH B PETHOHAX
Poccun: gpakropuslii u
KJIACTEPHBIN aHAIINU3 !
moHnorpadus / H. M.
[Nabnynnmun. — Kasans :
KoV, 2019. — 268 ¢c. —
ISBN 978-5-00130-291-9

https://e.lanbook.com/book/173018

11

['maccuep, 3. 'mybokoe
oOyudeHue 6e3
MaremaTuku. Towm 2.
[TpakTuka : pyKoBOJACTBO /
9. I'maccuep ; nepeBoj ¢
aHrimiickoro B. A.
Sponkoro. — Mockaa :
JAMK IlIpecc, 2020. —
610 c. — ISBN 978-5-
97060-767-1

https://e.lanbook.com/book/131710

12

['ynprsieBa, T. A. MeTobl
CTaTHCTHYECKOT'O
oOydeHus B 3a/1a4ax

https://e.lanbook.com/book/118291




perpeccuu u
KJIAaCCU(UKALINH :
monorpadus / T. A.
I'ynbrsieBa, A. A. Ilonos,
A. C. CaytuH. —
Hosocubupck : HI'TY,
2016. — 323 c. — ISBN
978-5-7782-2817-7

13 | Kyk, [I. MamuaHOE https://e.lanbook.com/book/97353
o0ydeHue ¢

HCIIOJIb30BAHUEM
ouomorexu H20 / 1.
Kyk ; mepeBoj ¢
aHriamiickoro A. b.
OrypuoBa. — Mocksa :
JAMK Ilpecc, 2018. —
250 c. — ISBN 978-5-
97060-508-0

14 | Ulanes-IIBapm, I11. Uxen | https://e.lanbook.com/book/131686
MAIIMHHOTO O0yUYeHUS :

yuebHoe rocobue / I11.
[Tanes-11IBapu, ben-
Hasualll. ; mepeBon ¢
aHTImiickoro A. A.
CnuaknHa. — MoOCKBA :
JMK TIlpecc, 2019. —
436 c. — ISBN 978-5-
97060-673-5

15 | Uzyyaem Spark: https://e.lanbook.com/book/90118?ysclid=lwkcbpunxi226114464
MOJIHUEHOCHBIM aHaIH3

nanHbix / X. Kapay, 3.
Kousunckn, I1. Bernem,
M. 3axapus. — Mocksa :
AMK IlIpecc, 2015. —
304 c. — ISBN 978-5-
97060-323-9

6. IlepeueHb COBpEeMEHHBIX NpPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJb30BAThCS IIPH
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

https://habr.com/ru - 6a3a 3naHwmii B Buje cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a qaHHBIX HEHPOHHBIX ceTel

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-1i-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETEH



https://github.com/abalmumcu/bert-rest-api - npogecCuoHabHAs
maTdopMa Uil KOMaHI0M paboThl HaJl TPOEKTOB (HEMpOHHAs CETh bert)

http://library.miit.ru/ - s1aexkTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-
TexHuueckou oubdmuoreku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanpHast OMOIMOTEKA MPOTPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OubmoTeka
npodeccruoHanbHbIX cTaTel pazpaboTUNMKOB SAHIEKC

https://yandex.cloud/ru/blog - OubmmoTeka mnpodeccHOHANIBHBIX CcTaTei
pa3zpaboTuukoB SAHaexc

https://tproger.ru/translations/opencv-python-guide - 0ubOaHOTEKAa OCHOBHBIX
koman1 OpenCV

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOOXOMMOTO JUIsl OCBOCHMSI JUCIUIUIMHBI (MOIYIIS).

Windows 7 u BblLIE
Microsoft Office 2010
R consoler

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

Kommnsrotep npenonasaress
Kom1broTepsl CTyI€HTOB
Monwutop

[TpoexTop Optoma W340UST
DKpaH AJisl IPOEKTOopa
MapxkepHas nocka

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 3 cemecTpe.
Kypcosas pabota B 3 cemectpe.

10. OueHouHble MaTEpHUAIBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTODBI:

TUPEKTOP
PykoBoauTenb 00pa3oBaTeNbHON

IPOrpamMMBl

CoryiacoBaHo:

Jupekrop
PykoBoauTenb 00pa3zoBaTenbHON
IPOrPaMMBI

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

b.B. UroanrankoB

O.b. [IponeBuu

b.B. UroasHukoB

O.b. IIponeBuu

J1.B. ITapunos



