MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmabI
BBICILICTO 06pa'303aH1/m - IIpOrpaMmbI 6aKaJ1aBpna’ra
TI0 HaNpaBJICHHIO TOATOTOBKI
09.03.01 MHpopMaTHKa 1 BEIYKCIUTEIbHAS TEXHUKA,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsm B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

TexH0JI0ruu XpaHCHHUSA 00JILIIHNX JaHHBIX

Hamnpagiienue nmoaroToBku: 09.03.01 MHudopmatuka U BBUUCIUTEIHHAS
TE€XHUKa
HanpasnenHocTs (mpoduib): IT-cepBuChl U TEXHOJIOTUU OOPaOOTKH JaHHBIX

Ha TPAHCIIOPTE

dopma oOydeHuUs: Ounas

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJUHON
KOPIIOPaTUBHOI MH(OPMAILIMOHHON CHCTEMBI YIIPABIICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAIY
J

IIpocTas anexTponHas moanucsk, BeitanHas PYT (MUUT)
ID nmoxmucu: 937226
[Moxmucan: pyKOBOZUTEIb 0Opa30BaTEILHOM IPOrPaMMBL
IIponesuu Onbra bopucosna
Jlara: 10.10.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenpro OcBOCHUS y4eOHOW MUCIUIUIMHBI « T€XHOJIOTHH XpaHEHHS OOJIBIITNX
JAHHBIX» SBJISIETCSI TEOPETUYECKass W TMPaKTHYeCKas IOATOTOBKA CTYIACHTOB K
paboTe ¢ OOTBITMMU JaHHBIMH.

3amaun OCBOCHHMSI TUCIIUIUTAHEI:

* MPUOOpPETEeHNE CTYACHTAMU 3HAaHWUN O TEXHOJIOTUSAX MOATOTOBKH, XpaHEHHUS,
00paboTKM U aHaJIN3a OOJIBIIINX JAHHBIX;

* MPUMEHEHUE CTATUCTUYCCKUX W MaTeMaTHYECKMX METOJIOB I aHajIu3a
0oJbIIX 00bEMOB MH(MOPMALINH;

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenp  (GopMUpYyEeMBIX pe3yJbTaTOB OCBOCHMSI 00Opa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUILUIUHE (MOIYIIO):

OIIK-5 - CnocobeH UHCTAUIUPOBATh MPOrpaMMHOE U amnmapaTHOE
obecrieueHne 111 HHPOPMAITMOHHBIX ¥ aBTOMATH3UPOBAHHBIX CHCTEM;

OIIK-8 - CrniocobOeH pa3pabaTbiBaTh ajJrOPUTMBI M MPOTPAMMBI, MPUTOTHBIE
JUTSI IPAKTUYE€CKOTO MPUMEHEHHS;

INIK-1 - Cnoco0eH aHanmu3upoBaTh OOJIBIIME JAHHBIE C HCIOJIb30BAHUEM
CYIIECTBYIONIEH B OpTraHW3alldd METOJOJOTHYECKOH U  TEXHOJOTHYECKOMN

UH(PACTPYKTYPBHI.

OOyuenue 1O aMCHUIUIMHE (MOIYJIO) MPEAINoJaraer, 4YTro IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:
METO/Ibl aHajgu3a OOJBIIUX JIaHHBIX, WHTETPUPYEMBIX B KOPIOPATUBHBIC
HH(POpPMAITMOHHBIC CUCTEMBI,
METO/IbI XpaHEHUsI 1 00PaOOTKU OOJIBIIMX JTAHHBIX,
IT-cepBuchl U mporpamMMHble OOecnieYeHHsl, HEOOXOAUMBIE ISl PabOThI ¢
OOJIBILIMMU TAHHBIX

Ymerb:

HAXOIUTh JaHHBIC JJIS aHAJIM3a B OTKPBITBIX UCTOYHHUKAX,

3arpy’kathb JIaHHbIE, TPOBOJUTH TMPEABAPUTEIBHYI0O YWUCTKY JaHHBIX IS
aHam3a,

MPOBOJIUTH aHAIN3 TAHHBIX B 3aBUCHMOCTH OT UX THIIA

poBOAUTHL ycTaHOBKY Apache Hadoop

HacTpanBaTh B MUHUMAaIIbHBIX TpeOoBanmsx Apache Hadoop

tectupoBaTh Apache Hadoop



Baaners:
HNHcTpyMeHTaMu M KOMaHIaMH si3bIKa R 1151 aHanm3a JaHHbIX
3HaHUsAMH 00 OTpe/IelIeHUH THUIIA AUarpaMm
CraTucTH4YeCKMMHU TapaMeTpamMu, KO3PPHUIINEHTaMU U TECTaMH
HNucrpymentamu MCA u CA ananusa

Tpewms pexxumamu ycranoBku Apache Hadoop

Cucremoii ycranoBkH Spark

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHUUILIUHBI (MOAyJisi) coctaBisier 3 3.e. (108
aKaJeMU4YecKux yaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAaMMBbI Ha MHBIX YCIIOBHSIX,
[P MPOBEJICHUHN yUEOHBIX 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. O0peM pucUMIUIMHBI (MOAYJsl) B (popMe camMOCTOSATEIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydarouuxcs ¢
NeAarorndecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKACMBIMU K pealli3aluu
oOpa3oBaTeNbHOM NpOrpaMMbl HAa  HHBIX  YCJIOBMSIX, TIpPH  IPOBEICHUU
MIPOMEKYTOUYHOM aTTEeCTALMU cOoCTaBisieT 44 akajeMHUecKux yaca (OB).

3.4. Ilpu o0yueHUu 1Mo MHAUBUIYAIBHOMY y4€OHOMY IUIaHYy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4Y€HHUH, 00bEM AMCLUMIUIMHBI (MOIYJIS) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronIuxcs, a Takxke B Gpopme
KOHTAaKTHOM paboThl OOyYaromuxcsl ¢ MeAarornyecKuMu pabOTHUKaMH W (WIIH)
JUIAMH, TPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTEebHON MpOrpaMMbl Ha MHBIX
YCIIOBUSIX, TPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALIMH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).



4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

FJEQH Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJEep:KaHue

1 |Tema 1. Ilpoektsl B oOnactu bonbmmx JlaHHBIX.
PaccmaTpuBaemble BOIPOCH:
- CRISP-DM. Dransl.
- Ponu B mpoexTe: Data Engineer, Data Analyst, Data Scientist.

2 |Tema 2. MHOTOMEpHBIN CTATUCTUYECKUIN aHAIH3.
PaccmaTpuBaemble BOIIPOCHI:
- KoappummenT xoppermsmum.
- GakTopHBIN aHANN3.

3 |Tema 3. MeToapl MHOTOMEPHOTO CTATUCTHYECKOTO aHATTN3A.
PaccmaTpuBaemble BOTIPOCH:
- OneHKa KayecTBa MOJCIIH.
- MHOroMepHo€ 1KaJIupOBaHUE.

4 |Tema 4. MeToapl MHOTOMEPHOI'O CTATUCTUYECKOTO aHAJIU3A.
PaccMarpuBaemble BOIIPOCHL:
- JIMCKpUMHUHAHTHBIN aHAIIH3.
- MeToap! KOHTPOJIA KauecTBa.

5 |Tema 5. MeTo I MHOTOMEPHOT'O CTATUCTUYECKOTO aHAIM3a.
PaccmaTpuBaemble BOTIPOCH:
- Mepapxuueckuil KacTepHbIid aHAJIN3.
- Meton K-means.

6 |Tema 6. TexHonmoruu XxpaHeHus U 00OpaObOTKU OOJIBIINX JaHHBIX.
PaccmarpuBaemble BOIPOCHL:
- OLTP u OLAP cucremsl.
- DataWareHouse, DatalLake u LakeHouse.
- Moaenun Knmb6amna u UamoHna.
- CxeMma 3Be3na 1 CHeXXHUHKA.
- APXHTEKTYypa CJI0€eB XpaHEHHS JaHHbIX.
- Merons! 3arpysku nannsix: ETL u ELT.

7 |Tema 7. IlpoextupoBanue MPP-cuctem.
PaccmarpuBaemble BOIPOCHI:
- DAMA DMBoK.
- Data Vault u Anchor Modeling.
- BeprukanbHoe n ropu3oHTaIBHOE MacIITaONPOBaHUE.
- BeprukansHoe mapaupoBanue (mapTHLIUPOBAHKE).
- ['opusoHTaIBHOE MWApANPOBAHUE.
- MPP — apxutektypa (Massively Parallel Processing).
- [TakeTHast ¥ TOTOKOBast 0OpabOTKa TAaHHBIX.
- JIamOma — apxuTexTypa.

8 |Tema 8. XpaHeHue HECTPYKTYPUPOBAHHBIX JTaHHBIX.

PaccmaTpuBaembie BOIPOCH:

-1OJ - TIER — RAID.

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

- Pensiumonnsie CYBJ] 1 NoSQL.




Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOe COJIep:KaHue

- Moaenu marabx NoSQL.

Tewma 9. [Tapagurma MapReduce, Hadoop, HDFS

PaccmaTpuBaemble BOIIPOCHI:

- Apxurektypa Hadoop.

- HDFS.

- KomnonenTs! u mnanupoBmuky Y ARN.
- Konnenmns Map Reduce.

10

Tema 10. Apache Spark.

PaCCManI/IBaeMLIe BOIPOCHI:
- 3arpy3ka nanHbeix 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 maptuwn Kafka.

- Apache ZooKeeper.

13

Tewma 13. Texnonmoruu u metoab! aHanu3a Big Data.
PaccmarpuBaembie BOIIPOCHL:

- CraTucTH4ecKuil aHaJIH3.

- MeTox cMemeHus 1 MHTerpaiuy JaHHBIX.

- MammnHoe o6y4enue u Heitpocern.

- Data Mining.

- Ctparerus KpayICOpCHHTa.

- Meroa npeAMKTUBHON aHAJIUTUKH.

- TexHOJIOT Mt UMUTAIIMOHHOTO MOJIEITMPOBAHHSI.

- Busyanuzanus ananuTHueckux JaHHbIX — Bl cucremsl.

14

Tewma 14. S3pixu mporpammupoBanus 1 Big Data.
PaccmarpuBaemble BOIIPOCHI:

- Apxurekrypa ®on Heiimana.

- 3akoH Mypa.

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

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

TemaTnka MpakTHUECKUX 3aHATUI/KPATKOE COepKaHHe

Tema 1. MeToapl MHOTOMEPHOTO CTATUCTHYECKOTO aHAJIN3A.

PaCCManI/IBaeMLIC BOIPOCHI:
- HpaKTI/I‘ICCKOC 3aHATHC I10 q)aKTOpHOMy aHaJInu3y.




Temaruka MpakTUYECKUX 3aHITHII/KPATKOE COJIEPIKaHNe

Tema 2. MeToibl MHOTOMEPHOI'O CTATUCTUYECKOTO aHATIN3A.
PaccmarpuBaeMble BOIIPOCHL:

- AHanu3 JaHHBIX ¢ HoMolbio Python.

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

Tema 3. MeToibl MHOTOMEPHOI'O CTATUCTUYECKOTO aHATIU3A.
PaccmarpuBaemblie BOIPOCHI:
- AHaju3 JaHHBIX ¢ moMoIb SQL.

Tema 4. MGTOI[LI MHOT'OMCPHOI'O CTaTUCTUYCCKOI'O aHaJIi3a.
PaccmarpuBaeMble BOIIPOCHL:

- MccnenoBanne naracera u KiacTepu3alys JaHHBIX.

- A/B ananus.

Tema 5. TexHonoruM XpaHEeHUs: 1 00PaOOTKH OOJBIINX JAHHBIX.
PaCCManI/IBaCMLIe BOIIPOCHI:
- Pabora ¢ ETL cepBucamu.

Tema 6. XpaHeHHe HECTPYKTYPUPOBAHHbIX JAHHBIX.

PaccmarpuBaembie BOIIPOCHL:
- MongoDB.
- KonmouHoe xpaHeHne TaHHBIX.

Tewma 7. [Tapagurma MapReduce, Hadoop, HDFS.
PaccmarpuBaeMbie BOIIPOCHL:

- Word Count ¢ ucrions3oBanne Map Reduce.

- Vaner kaactepa Hadoop.

Tema 8. Apache Spark.
PaccmarpuBaemble BOIPOCHL:

- AHanu3 JaHHBIX ¢ moMoIsio Apache Spark.
- Pabota ¢ PySpark.

Tema 9. SQL moBepx Hadoop.

PaCCManI/IBaCMLIC BOIIPOCHI:
- HiveQL.
- Buyrpennue u BHemnue Tabmuipl Hive.

10

Tema 10. Dxocucrema Hadoop
PaccmarpuBaemble BOIPOCHI:
KommonenTs! kinactepa Apache Kafka.
Koadpduument permmkannn Kafka.

11

Tewma 11. Texnonmoruu u metoap! aHanu3a Big Data
PaCCManI/IBaCMLIe BOIIPOCHI:

- MCTOHLI Pa3METKN JaHHbIX.

- Busyanuzanust nanueix u padbora ¢ Bl-uncrpymenrapuem.

12

Tema 12. S3biku mporpammupoBanus it Big Data.

PaccmarpruBaeMbie BOIPOCHI:
- CpaBHEHHE TIPOU3BOJAUTEILHOCTH S3BIKOB IIPOTPAMMHUPOBAHHS.




4.3. CamocrosTenbHas paboTa 00yJarommxcs.

No .
Bun camocrositensHOM paboTh
/1
1 |TexHonoruu paGoThl CUCTEM MPOTHO3UPOBAHUS CTOMMOCTH OMPIKEBBIX TOBAPOB HA OCHOBE
uHpopmaruu uz CMU
[Tpumenenue Texnonoruit Big Data aiis noBeimenus petuara urp Ha IMDb
3 |Dnmaemuonorunyeckue ucciaeaoBanus npu nomomu Big Data (ITpumeneHne TeXHOIOTHi
Big Data B 31paBooXpaHeHnN)
4 |lenu u MeTonbl MpUMEHEHHsI TexHonoruil Big Data i aHanmm3a conpanbHbIX ceTen
5 |AHaJu3 ONTUMAJIBHBIX aBUaMapUIPyTOB 110 CTPaHE C MIOMOLIbIO TexHosoruil Big Data
6 |[IpuHUIMTBI XpaHeHUs OONBIINX JAHHBIX B PEKOMEHIATEILHON MapKETHHIOBOM CUCTEME
7 |Oco0eHHOCTH U PUHIHUITEI paboThl aHanuTHUecKo tatdopmel ClickHouse
8 |[Touck koppensuu pedTuHra huabMa ¢ ero xaHpoM Ha KnHomoucke ¢ noMoIsko
anroputMoB Big
9 |AHaJu3 NPUMEHUMOCTH METOZI0B 00paOOTKU JAHHBIX YEKOBBIX TPAH3AKIIMNA U X
CpaBHEHUE
10 |AnropuT™MBI 00paOOTKH TAHHBIX JIJISl TIOUCKA MTPOOJIEMHBIX CTAHIMH 110 JaHHBIM [ TO
"P)KI["
11 | BemoaHeHue KypcoBoi paOoTHI.
12 | TloaroroBka K MPOMEXYTOYHOH aTTECTALINH.
13 | IloaroroBka K TeKyIIeMYy KOHTPOJIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT
Ananu3, o00paboTka, BH3yalau3alus NacCCaKUPOIOTOKOB MOCKOBCKOTO

TPAHCIIOPTHOTO y371a (BapuaHThI 10 BUJIaM TPAHCTIOPTA U HAMPABIICHUSIM )

Data

1. ITpumenenue R s ananmsa JaHHBIX

2. Metobl aHann3a OOJIBIINX JTaHHBIX

3. ®aKkTOpHBIN aHAJIU3 OOJIBIINUX JAHHBIX

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

5. TexHoNOrUM U METO/BI aHANIM3a, KOTOPbIE UCTIONB3YIOTCA AJI aHanu3a Big

5. IlepeueHp wu3gaHUM, KOTOpPBIE PEKOMEHIYETCS MCIOJb30BaTh IpU

OCBOEHUU JUCHUUILIUHBI (MOYJIA).

Ne bubnuorpaduueckoe

nomorpagurieck Mecro nocryna
n/m ONHUCaHue
1 | I'yadennoy, 5. I'myGokoe https://e.lanbook.com/book/107901




obyuenue / f. I'yndemnoy,
. benxuo, A. KypBuiiis ;
IIEPEBO/ C AHIVIMUCKOTO A.
A. CnunkuHa. — 2-¢ 31, —
Mockaa : JIMK Ilpecc,
2018. — 652 c. — ISBN
978-5-97060-618-6

®mnax, I1. MammunaaOE
ob0yuyenue. Hayka u
HCKYCCTBO MTOCTPOCHUS
QIITOPUTMOB, KOTOPHIE
M3BJICKAIOT 3HAHUS U3
naugbix / I1. ®max. —
Mockaa : JIMK Ilpecc,
2015. — 400 c. — ISBN
978-5-97060-273-7

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

I'a6naymmn, H. M. PazButne
YeJI0BEYECKOro Kanurasia v
1M (POBOK SKOHOMHUKH B
peruonax Poccuu:
(haKTOPHBIN M KJIACTEPHBIN
aHanu3 : MoHorpagus / H.
M. I'aGnynnun. — Ka3zans :
K®V, 2019. — 268 ¢c. —
ISBN 978-5-00130-291-9

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

I'maccuep, 3. 'mybokoe
oOydeHune 06e3 MaTeMaTHKH.
Towm 2. IlpakTuka :
pykoBojicTBO / 3. ['maccHep ;
IIEPEBOJI C aHTIIMKUCKOro B.
A. Spoukoro. — Mocksa :
JMK TIpecc, 2020. — 610
c. — ISBN 978-5-97060-
767-1

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

I'ynerseBa, T. A. MeTobt
CTaTUCTHYECKOTO O0yUYECHHUS
B 3aJla4ax perpeccuu u
KIacCU(UKALINY
moHorpadus / T. A.
I'ynerseBa, A. A. Ilonos, A.
C. CaytuH. —
HoBocubupck : HI'TY,
2016. — 323 c. — ISBN
978-5-7782-2817-7

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

Kyxk, . MammHHOE

https://e.lanbook.com/book/97353




oOyueHue c
HCII0JIb30BAHUEM
oubmmorexku H20 / /1. Kyk ;
IIEPEBO/ C AHIVIMUCKOrO A.
b. OrypuoBa. — Mockaa :
JMK IIpecc, 2018. — 250
c. — ISBN 978-5-97060-
508-0

7 [Tanes-Bapu, . Unen https://e.lanbook.com/book/131686
MalIMHHOTO OOYUeHUS :
yuebnoe nmocoodue / I11.
[Tanes-Bapu, ben-
Hasunlll. ; mepeBon ¢
aHrauMckoro A. A.
Cnuaknuaa. — MockBa :
JIMK TIlIpecc, 2019. — 436
c. — ISBN 978-5-97060-
673-5

8 | U3yuaem Spark: https://e.lanbook.com/book/90118?ysclid=lwkcbpunxi226114464
MOJIHHUEHOCHBIN aHAIIN3
nannbix / X. Kapay, 3.
KonBuncku, I1. Bengenn, M.
3axapus. — Mocksa : JIMK
IIpecc, 2015. — 304 c. —
ISBN 978-5-97060-323-9

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH
OCBOCHUU JUCUUIUIUHBI (MOYJIA).

https://habr.com/ru - 6a3a 3HaHwmit B BHJIe cTaTeid, 0030pOB
https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a maHHBIX HEHPOHHBIX ceTei
https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3a qaHHBIX HEHPOHHBIX ceTel
https://github.com/abalmumcu/bert-rest-api - npodeccronansHas miardGopma
JUUIst KOMaHA0M pabOoThl HaJl MPOEKTOB (HEMpOHHAs CETh bert)
http://library.miit.ru/ - snexkTpoHHO-OMONMOTeUHAss cuctema HaydHo-
TexHuueckour onommorexku MUNUT
https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbrast 6MOIMOTEKA MPOTPAMMUCTOB
https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%2F — oubmmoTeka
npodeCCUOHANIBHBIX CTaTel pa3paboTYMKOB SAHIeKC



https://lyandex.cloud/ru/blog - ©OubnmoTexka mNPOPECCHOHANBHBIX CTaTel
pa3paboTunkoB SHIEKC

https://tproger.ru/translations/opencv-python-guide - OuGIHMOTEKa OCHOBHBIX
komang OpenCV

/. IlepeuyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CledYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO0 JIJII OCBOCHHS JUCITUTIIIMHBI (MOTYJIs).

Windows 7 ¥ BbIIIIE
Microsoft Office 2010
R consoler

8. Omnwucanme MaTepHalIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMON  Jis
OCYILECTBJICHUSI 00pa30BaTEIbHOIrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

Kommnrerotep npenonasaress
KommnreroTepsl cTyaeHTOB
MounuTop

[Tpoektrop Optoma W340UST
DKpaH 1J1sl IPOEeKTOpa
MapxkepHas gocka

9. ®opmMa MPOMEKyTOUHOM aTTECTAINU:

3ayeT B 3 cemecTpe.
Kypcogas pabota B 3 cemecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalluy, pa3padbaThIBalOTCS B COOTBETCTBUU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIICHT, K.H. Akagemun "Bricmas
WHXEHEepHas IKoJa" b.B. UronbHuKOB

JIOLICHT, K.H. Akagemuu "Briciias

WHXEHEepHas IKoJa" O.b. [IponeBuu
CoruacoBaHo:
Jlupextop b.B. UronbHUKOB

PykoBoguTens 00pa3zoBaTeabHOM
IIPOTrpaMMBbI O.B. IIponeBuy

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCUHU J1.B. ITlapunos



