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Penensusi Ha pado4yio NporpaMMy U OLlEHOYHbIE MATEPHUAJIBI 110
aucauiuinie « 51.0.15.04 TH)KMHUPUHT 00JIBIIMX JAHHBIX)

Copmepxanne PIIZT u OM coorBercTByeT TpeOoBaHUSM (enepantbHOro
rOCy/IapCTBEHHOTO CTaHAapTa BBICIIETO 0Opa30BaHUs MO HAIMPABICHUIO MOATOTOBKU
09.03.01 «MlapopMaTrKa U BEIYUCIUTENbHAS TEXHUKA» U y4eOHOMY TUIaHy.

PIIZT u OM cCOOTBETCTBYIOT TpeOOBaHMSIM, MPEIBIBISIEMBIM K CTPYKTYpE,
conepskannto PITJ[ 1 OM no puciuninHe, a UMEHHO:

1. Ilepeuenb QoOpMUPYEMBIX KOMIIETCHIIMM, KOTOPHIMH JOJDKEH OBJIAACTh
oOy4Jaronuiicss B pe3yjbTaTe OCBOCHHS IuUCHUILIMHBI, cooTBeTcTBYeT GI'OC BO 1
npodcranaapty, oOynyuiei npoheccuoHaNbHON AeATEIbHOCTH BBIITYCKHHKA.

2. CTpyKTypa 1 cofepxaHue TUCHUIUINHBI COOTBETCTBYET yUeOHOMY IUIaHy.

3. PIIJ COACPKUT uH(opMaIuio 00 y4eOHO-METOIMUECKOM,
MHPOPMALIMOHHOM U MaTepUaIbHO-TEXHUYECKOM O0ECTeUeHUHN TUCIUILINHBL, 00
OCOOCHHOCTSIX ~ OpraHu3aluud  00pa30BaTENbHOW  JNESITEIBHOCTH JUISl  JIUI[ C
OTPaHUYECHHBIMA BO3MOXHOCTSIMU 370pPOBbS W HMHBAJIMIOB U METOJUYECKUE
pEKOMEHJauu ISl MpernoAaBaTeiel Mo OpraHu3alii BOCIHTATEIbHON padoOThHI ¢
00y4YaromMuMHCH.

4. Iloka3zarenn U KpUTEPUU OLICHMBAHUS KOMIIETEHIUN B OM, a Takke IIKaJIbl
OLICHMBAHUSl O0ECHEYMBAIOT BO3MOXXHOCTh IPOBEJEHUS BCECTOPOHHEH OIEHKU
pe3ynbTaThl 00y4eHus, ypoBHEN CHOPMUPOBAHHOCTH KOMITETEHIIUH.

5. KOHTpOJIBHBIE 3aJaHUsI U MHBIE MAaTepUajbl OLEHKH PE3yJIbTaTOB OCBOCHHUS
pa3paboTaHbl Ha OCHOBE IMPHUHIMIIOB OLIEHWBAHUS: BaJIMIHOCTH, ONpPENEIEHHOCTH,
OJTHO3HAYHOCTH, HAJEKHOCTH, @ TaKKE€ COOTBETCTBYIOT TPeOOBaHUSIM K COCTaBy U
B3aMMOCBSI3M OLIEHOYHBIX CpEACTB, IOJHOTE II0 KOJMYECTBEHHOMY COCTaBY
OLICHOYHBIX CpEACTB U IMO3BOJISIIOT OOBEKTUBHO OLICHUTH PE3YJIbTaThl OOYyUEHMS,
YPOBHU C(OPMUPOBAHHOCTH KOMIIETEHIIUH.

6. Hanpasnennocts PIIJl u OM no qucuunnunae coorBercTByeT Hensm Ol mo
Hanpasieanto  09.03.01 «Mudopmatuka W  BBIUUCIUTENIbHAS  TEXHUKA,
npodcTaHapTaMm.

3axioyenue. Ha oOCHOBaHMM TPOBEIECHHOW OJKCIEPTU3bl MOKHO CHENAaTh
3axntoyenue, uro PIIJI u OM no aucuumnmiuHe cootrBercTByeT TpeboBaHusiMm ®I'OC
BO, npodeccnoHanbHOro craHjgapTa, COBPEMEHHbIM TpeOOBAaHUSIM phIHKA Tpyla U
PEKOMEHIYIOTCS IJIsl UCTIOIb30BaHMs B ydeOHOM MpoIiecce.

Penensenr:

['eHepasibHBIN AUPEKTOP : - 7/ 7
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1. I.Ie.m;, 3a1a4YM U IVIAHUPYEMBbIC PE3yJabTaThbl Oﬁy‘leHI/Iﬂ o IMCIMIIJIMHE
(Lenv u 3a0auu oceoenus oucyunaunsl, coomsemcemeyrowue yeau OIT)

L[GJ'IBIO OCBOCHUA IUCHUIIIIMHBI "HH}KI/IHI/IpI/IHI‘ OO0JIBIINX ,ZIaHHI)IX" ABJISICTCA
q)OpMI/IpOBaHI/IC Y CTYACHTOB TCOPCTHYCCKHUX M IMPAKTHYCCKUX 3HAaHUM O MECTOdax
c6opa, HU3BJICUYCHHUA U 06pa6OTKI/I JaHHBIX, MCTOOAaX ITIOCTPOCHUA CHUCTCM XPAaHCHUA
JaHHBIX, O6y‘I€HI/II/I TEXHOJIOT'MH (bYHKHI/IOHI/IpOBaHI/ISI HJ'IaT(l)OpM pacnpeneneHHoﬁ
00paboTKH 0OIBIIMX HAOOPOB JaHHBIX.

3agayamMu AUCIUTLIIMHBI SIBJISFOTCS:

— ¢hopMHpOBaHNEC 3HAHUI M HABBIKOB PAOOTHI C TAHHBIMH, TPECTABICHHBIMH B
pas3nuyHbIX hopmartax;

— 00y4eHHe METOj[aM TOJIF0OTOBKH JAHHBIX JIJIi CHCTEM MAlTMHHOTO O0y4YeHHUS;

— ¢hopMHpOBaHKE 3HAHUM B 00JIaCTH CUCTEM XpaHEHUS JaHHBIX.

KomnereHmy 1 MHIMKATOPBI, POpMUPYEMbIE Y 00YYaIOIIUXCS:

Kon n HauMeHoBaHUE KOMITETCHITUN Kon n nanmMeHoBanue uHIUKaTOpa
OIIK-2 CnocobeH moHUMAaTh MPUHIIUITHI
paboThl COBPEMEHHBIX OIIK-2.2 Bnaneet HaBbIKaMU IPUMEHEHUS
MH()OPMAIMOHHBIX TEXHOJIOTUH H U (POBBIX TEXHOJIOTHH JIJISl PEIICHUs 3a71a4
MIPOrPaMMHBIX CPEJICTB, B TOM YHCIIE podecCHOHANBHOM ESATENIbHOCTH C Y4ETOM
OTEUECTBEHHOT'O MPOU3BOJICTBA, U OCHOBHBIX TpeOOBaHMI HH(POPMAITMOHHOM
WCIIOJIb30BaTh UX MPH PEIICHUU 3324 6e3omacHoCTH

po¢eCCUOHATBHON IEATETbHOCTH;

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpenmecTByronme  IUCHUILIMHBI (monynu), mnpaktuku, HUWUP, nap
Nudopmarmonnsie TexHomoruu, Uudopmarmonnas 6e3onacHocTb, ba3bl 1aHHBIX.

[Tocnenyromue aucuuiuiMHbl (Moaynu), mtpaktuku, HUP, ap. Paspaborka
OPUJIO)KEHUH HCKYCCTBEHHOro uHTeiekTa, LudpoBsie cucteMbl aBTOMaTH3aIMH
TEXHOJIOTUYECKMX MPOLECCOB W  HUHTEpHET-Bewlew, [IpOEKTHBIM mpakTUKyM,
Nuxenepusi 1UQPPOBBIX JTBOMHUKOB UM CHUCTEM, TEXHOJOTHHU HCKYCCTBEHHOTO
MHTEJUIEKTa, ba3a TaHHBIX U TEXHOJOTHUH pacIpenesIeHHOro peectpa, HelipocereBbie
texHosorun B MCY, ba3a pgaHHbIX HHQOPMALMOHHBIX CHUCTEM YIIPaBJIEHUS,
OO6naunpie TexHOJOTUM,CKBO3HBIE UU(POBBIE TEXHOJOTUU, Y4deOHas MpaKkTUKa
(o3HakomuTenbHas), [Ipon3BoacTBeHHas mpakTuka (mpoekTHas), [Ipon3BoacTBeHHAs
npakTuKa (TexHosioruueckass (IPOEKTHO-TexHoyioruueckas), IlpousBoacTBeHHas
npakTuKa (MpeaaurioMHas), BeInojHeH e 1 3a1uTa BHITYCKHON KBaIU(UKAIIMOHHON
paboThI.



3. CTpykKTypa u coaepkaHue TUCUUILTHHBI
3.1. CTtpykTypa AMCUMILIHHBI
Jlnst ouHo popMbl 00yUeHUSI

Bun yuebnoit paboTbl Bcero Bcero Cemectp(bl)
3E 4acoB 6
OBILIAA TPY JOEMKOCTDH ACHUITJIMHBI 4 144 144
KOHTAKTHAS PABOTA* - 61 61
AYJIMTOPHAS PABOTA 1.28 46 46
Jlexnuu 0.45 16 16
[IpakTryeckue (CeMUHAPCKUE) 3aHATHUS - 0 0
JlaGopatopHbie pabOThI 0.83 30 30
CAMOCTOSITEJILHASI PABOTA OBYUAIOLLIETOCS | 2.72 98 08
[IpopaboTka yueOHOTO MaTepHaia 1.72 62 62
KypcoBoli mpoekr - 0 0
KypcoBas padota - 0 0
[loaroroBka K MpOMEKyTOYHOW ATTECTALIUN 1 36 36
[IpomexyTouHas aTTeCTalus: 3

Jliist 3a04HOM (OpMBI OOYUEHUS

Bun yuebnoi paboTbl Bcero 3E Becero | Kypc/Ceccus
4acoB 4/7
OBLLIAS TPYJIOEMKOCTbD JJMCLIUTIJIMHBI 4 144 144
KOHTAKTHAS PABOTA _ 41 41
AYJUTOPHAS PABOTA 0,56 20 20
Jlexium 0,22 8 8
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS - 0 0
JlaGopatopHbie pabOThI 0,33 12 12
CAMOCTOSATEJIBHAA PABOTA OBYYHAIOIIET'OCA 3,44 124 124
[IpopaboTtka yueOHOTO MaTepuana 3,19 115 115
KypcoBoli npoekT - 0 0
Kypcosas padota - 0 0
[ToaroroBka K mpoOMeKyTOUHOM aTTeECTaluN 0,25 9 9
[TpomexxyTodHast aTTEeCTAIINS: g




3.2. Conep:xaHue NAUCHUILIMHBI, CTPYKTYPMPOBAaHHOe II0 pa3jejaM H

BHJaM 3aHATHH

Paznenbr Pacnpenenenue ®opmbl 1 | HIEKCHI MHIUKATOPOB
JTUCIIUILTAHBI 2 TPYJAOEMKOCTH BUJT bopMupyeMbIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIIUH
© = O o O
g E 2| 8| %
2| 8 B| &
Pasgen 1 Pabora c 4 8 20 TK1 OIIK-2.3, OIIK-2.Y,
nanueiMu B Python. OIIK-2.B
Pasgen 2 IToaroroska 6 12 20 TK2 OIlIK-2.3, OIIK-2.Y,
JNAaHHBIX IS CHCTEM OIlK-2.B
MAIIIMHHOI'O
00y4eHUsI.
Paznen 3 6 12 20 TK3 OIIK-2.3, OIIK-2.Y,
[TapannenbHas u OIIK-2.B
pacrpejeeHHas
00paboTKa JTaHHBIX.
DK3amMeH 36 36 OM 3 OIIK-2.3, OIIK-2.V,
OIIK-2.B
Hroro 3a 6 cemecTp 144 16 30 0 98
HUTOI'O 144 16 30 0 98

3.3. Conep:xxkanue IMCHUIIAHBI

Paznen 1. Pabora ¢ nanusiMu B Python.

Tema 1.1. bubnuoreku st pabOThl C JAaHHBIMH B pa3IMYHbIX (opMarax B
Python: ¢atiner CSV, JSON, HTML. Pab6ora ¢ 6a3amu ganubix B Python.

Tema 1.2. Pabota ¢ n3o00pakeHUsIMU, BUJEO U 3BYKOBBIMU (haiimamu. @opmaTsl
XpaHeHus OOJBIINX JaHHBIX U padoTa ¢ Humu: Parquet, Avro. I'padbl 3HaHUT.
Paznen 2 IloaroroBka MaHHBIX JIJIs1 CUCTEM MAITMHHOTO OOyYCHUS.

Tema 2.1. COop manHbiX W (opMUpOBaHHE HAOOpa MAaHHBIX JJISI CHUCTEM
MaITuHHOTO OOy4YeHMsI. 3arpy3Ka JaHHBIX U3 UHTEPHET U COITUATBHBIX CETCH.
Tema 2.2. MeToapl OYHCTKHA M MOATOTOBKH AaHHBIX. OYHUCTKA W IIOATOTOBKA
naHHbIX Ha Python. Pa3merka maHHBIX.

Tewma 2.3. O6menoctymnHbie TIatGopMbl 175t Xpanenust nanubiX. [Togxon Data-
Centric Al

Paznen 3 Ilapannenbhas u pacnpeneneHHas 00paboTKa JaHHbBIX.

Tema 3.1. ApxuTektypa UEHTPOB O0OpaOOTKH [aHHBIX, KJIAcTephbl s
napayyieIbHBIX M PACTIPEICICHHBIX  BBIYUCIACHUN. ODKOCHCTeMa IS
pacrpeeIEHHOTo XpaHeHUsI 1 00pabOTKK OOJBIINX 00bEMOB JaHHBIX: Apache
Hadoop, Pacnpenenennas daiinosas cucrema HDFS. Tlapanurma MapReduce.
Tewma 3.2. Pemenue 3amau ¢ momomipio MapReduce. Anroputmser Ha rpadax B
MapReduce. Pig u Hive. NoSQL 6a3s1 gannsix: HBase u Cassandra. YARN.
MapReduce 2.0

Tema 3.3. Pacnpenenennas o6pabotka nanubix B Apache Spark. Apxutektypa
Apache Spark: Resilient Distributed Dataset (RDD), neiictBus
TpaHchopmanuu. Paborta ¢ naHHbIMU ¢ ucnosib3oBaHueM Spark DataFrame.
Uctounuku nanubix ais Spark DataFrame. OOpabGoTka manHbiX B Spark



DataFrame. Mcnons3oBanue SQL B Spark DataFrame

3.4. TemaTu4yecKui NJIAH NPAKTUYECKHUX 3aHATHI
«/{annwiii 6u0 pabomol He npedycMompeH y4eOHbIM NIAHOMY.

3.5. TeMmaTu4yeckuil IU1aH J1a00OPATOPHBIX padoT

Paznen 1. Pabora ¢ nanueiMu B Python.

Tema 1.1. bubnuoreku st pabOThl C JaHHBIMH B pa3iIMyYHbIX (opMaTax B
Python: daiinet CSV, JSON, HTML. Pa6ota ¢ 6a3amu nannbix B Python.

Tema 1.2. PabGoTa ¢ n3o0pakeHUIMH, BUICO U 3BYKOBBIMHU (paiiiamu. @opMaThl
XpaHeHusI OONBINX JAaHHBIX U paboTa ¢ HUMH: Parquet, Avro. I'padsr 3HaHUI.
Pa3zpnen 2 IloaroroBka 1aHHBIX JIJIS1 CACTEM MAIIMHHOTO OOYYEHHS.

Tema 2.1. COop naHHbIX M (QopMUpoBaHME HaOOpa AaHHBIX ISl CHCTEM
MaIlIMHHOTO OOy4eHHMs. 3arpy3Ka JaHHBIX U3 UHTEPHET U COLUATbHBIX CETEH.
Tema 2.2. MeToabl OYMCTKA W MOATOTOBKHM JaHHBIX. OUKMCTKAa U MOJATOTOBKA
naHHbIX Ha Python. Pa3meTrka maHHBIX.

Tema 2.3. O6menoctymnubie iatGopMsel ajst Xxpanenust nanubix. [Togxon Data-
Centric Al

Paznen 3 IlapannensHas u pacnpeneneHHast o0padoTKa JaHHBIX.

Tema 3.1. ApxuTekrypa UEHTPOB OOpaOOTKH J@HHBIX, KJIAcTepbl IS
napajyieIbHbIX M PACOpPEEiICHHBIX  BBIYMCICHUU. OJKocuUcTeMa IS
pacrpeeIEHHOro XpaHeHUsI 1 00pabOTKH OOJBIINX 00bEMOB JaHHBIX: Apache
Hadoop, Pacnpenenennas daiinosast cucrema HDFS. Tlapanurma MapReduce.
Tewma 3.2. Pemenue 3amau ¢ nomomipio MapReduce. Anroputmsl Ha rpadax B
MapReduce. Pig u Hive. NoSQL 6a3b1 gannsix: HBase u Cassandra. YARN.
MapReduce 2.0

Tema 3.3. Pacnipenenennas oOpadbotka nanHeix B Apache Spark. Apxurexrypa
Apache Spark: Resilient Distributed Dataset (RDD), aelictBus
Tpanchopmarmu. Pabota ¢ nanHeiMu ¢ ucnoisib3oBaHueM Spark DataFrame.
Uctounuku panubix mis Spark DataFrame. OOpabGotka manHbix B Spark
DataFrame. Mcnonb3oBanue SQL B Spark DataFrame

3.6. Kypcosoii npoekT /kKypcoBasi padora
«/lannwiii 610 pabomol He NPedyCcMOmMpeH Y4eOHbIM NIAHOMY.

4. OueHuBaHuUE pe3yIbTATOB 00y4eHUs!

OI.[CHI/IBaHI/Ie PE3YyJIbTATOB 06y‘—IeHI/I$I [0 JUCHUIITIMHC OCYHICCTBIIICTCA B

paMKax TEKYLIEro KOHTPOJS U NPOMEXYTOYHOM aTTecTalliy, MPOBOJUMBIX IO
oamnsHO-perTunroBoi cucreme (bPC).

[IIxana orieHKH pe3yJbTaTOB OOYYEHUS 1O JUCHUTUINHE:

ET— YpoBeHb chOopMUPOBAaHHOCTH
KOI[ KO,I[ pOBaHHBIe I/IHZ[I/IKaTOpa KOMIICTCHIIN U
o o Hwux o
KOMIIe- | WHIUKAaTopa pe3ynbTaThI Bricokuit | Cpennuii N Huzknit
TCHIIUHU | KOMIICTCHIIUN OGy‘-IGHI/I}I 10 cpeszero
gucuumianae |0t 85 mo 100| ot 70 mo 84 | ot 55 no 69 |oT 0 1o 54




[Ixana oneHuBaHusd

HEY/I0B-
YIIOBIIET-
OTJINYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCIIbHO
3a4TEHO HE 3a4TEHO
3HATh:
NPUHIMIBL 1 YpoBeHb VYpoBeHb | Munuman | YpOBEHb
METOIBI 3HaHUH B 3HaHUH B BHO 3HaHUH
XPaHEHUS 06’beMe, 06’beMe, JOIYCTUM HHXKEC
HaGopos manmpix | COOTBETCT | COOTBETCT LI MHHHMAJ
B M B M BHBIX
Pas3INYHBIX THIIOB YIOLIC YIOLLE YPOBCHb 6
MporpaMM | IIPOTrpaMm > e0oBaH
Ha ep P e:p I:l?[@@T suanmif, | P Wit
’ HMEET ’
OOWIEAOCTYIHBIX | 1130 roRK MECTO MECTO UMEIOT
naathopmax s |y Ges HECKOJIBKO MHOLO MECTO
obecrieuenus omunboK HErpyOBIX rpyonie
. HErpyObIX
notpeOHOCTeH OIHO0K OIUOKHN
. omunboK
OpraHu3aIHii-
pa3pabOTUHKOB B
obmacTu
I/ICKYCCTBCHHOFO
HHTCIIJICKTA
YpoBeHb VYposenb | Munuman | YPOBEHb
3HAHUM B 3HAHUH B BHO 3HAHUM
o0beme o0beme HIDKE
CYLIECTBYIOIIUE U ? ? AOMyCTUM
COOTBETCT | COOTBETCT LI MHHHUMAJ
MEPCIICKTUBHBIC
BYIOILIEM BYIOILIEM YPOBEHb BHBIX
CTPYKTYPBI -
Lerpos MPOrpaMM | MPOrPaMM | 3papyif Tpe6913aH
e €, UMeeT 1505
OIIK-2 | OIIK-2.2 ’ HMEET ’
00paboTKH IOATrOTOBK MECTO MECTO HUMEIOT
JAHHBIX u, 0e3 HECKOJIBKO MECTO
MHOTO
(1115 (J0 3 HETPYyOBIX rpyoble
HerpyObIX
OIIMOOK OIINOKU
(01115 (7003
YMETB:
MNPUMCHATH
HpI/IHHI/IHLI n
METOJIbI
MIOCTPOEHUS
00ILETOCTYITHBIX Coopmup | He
YacTtuano
nIaThopm st Ccdhopmup chopMupo OBaH Bl | chopMHp
XPaHCHUA OBaH Bl BaHEI p 0a30BEIE OBaHBI
Ha0OpOB JaHHBIX, | YMEHHS eHILS yMEHUSs 0a3oBbIC
COOTBETCTBYIOIIN ™ OLICHUBATh | yMEHUS
X METOOOJIOTHUAM
omnucanus, coopa
" pa3MCTKHU
JAHHBIX
NPUMCHATD Cdpopmu Yactuuno | Chopmup | He
TPUHLMIIBL 1 OBaHp F; . chopmupo | oBaH Bl | chopMUp
METO/IBI BaHBbI 0a3oBbIC OBaHBI
yMEHUs
XpaHEHHUsI YMEHHSI YMEHHUS 0a30BbIe




HaOOpOB JAHHBIX
Pa3INYHBIX TUTIOB
Ha

00IIIe TOCTYITHBIX
mIaThopMax s
obecrieyeHust
MOTpeOHOCTEH
OpraHu3aluii-
pa3pabOTINKOB U
obnactu
HCKYCCTBEHHOTO
WHTEJIIEKTA

OLICHUBATh

yMEHUs

BIaACTh.

HaBbIKAMU
MIPUMCHCHHUS
(G poBBHIX
TEXHOJIOTUH I
pelIeHus 3a1a9
npodeccruoHalb
HOM
JIESITCIILHOCTH C
y4eToM
OCHOBHBIX
TpeOoBaHU
UH(POPMALMOHH
on
0e30macHOCTH

[Tponemon
CTPUPOBAH
bl HABBIKHN

Chopmup
OBaH bl
0a30BEIE
HaBBIKH

HNwmeetcs
MHHHMalb
HBIN
Habop
HaBBIKOB

He
IPOJIEMOH
CTpHD
OBaHbI
0a3oBEIC
HAaBBIKH,
JOTYIIEH
bl
3HAUMTEI
bHEIC
OIIIMOKH.

OLeHOYHEbIE

JUCHUITIIUHBI.

MaTepUabl

JJIA

IIPOBEICHUS
MIPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipuioxkennun k paboueld mporpamme

TEKYIIETro

KOHTPOJIS

)41

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pEe3yNbTaTOB 00YUYEHUs MO AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.



5. YuebHo-MeTonuecKkoe H HH(pOpManHOHHOE o0ecneYeHHe TUCIHILIHHDI
3.1. YyedHO-MeTOAMYECKOE OOecieuenne

5.1.1. OcuoBHas nureparypa

1. Makmanos, A. B. bonemue nannsie. Big Data / A. B. Makmanos, A. E. Xypasxes, JI.
H. Tempekaps. — 3-e uzf., crep. — Cankr-IlerepOypr : Jlans, 2023. — 188 c. —
I[SBN 978-5-507-46866-9. — Tekcr: osnexTponHsmi // Jlame : 3JIEKTPOHHO-
6ubmmoreynas cucrema. — URL: https://e.lanbook.com/book/322664. — Pexum
AOCTYyHa: U1 aBTOPHU3. [IOJIb30BATEIIEH.

2. T'puropses, 10. A. Pensnmonnsle 6a3pl qaHHbIX # cucTeMbl NoSQL : yueOHOS mocobue /
FO. A. I'puropees, A. [1. ITnyrenxo, O. 1O. Ilnyxuukora. — bnaropemenck : AmI'Y,
2018, — 424 ¢. — ISBN 978-5-93493-308-2. — TekcT : anextponHeri // Jlawp :
3JeKTPOHHO-OHOHoTewHas cucrema. — URL: https://e.lanbook.com/book/156492.

5.1.2. lononuuTenpHas auTeparypa

1. Xappucon M. Kax ycrpoer Python. I'mn amsg pa3paboTymkoB, IPOIpAMMHCTOB M
parepecyromuxcesa / M. Xappucon. - Cankt-IlerepGypr : Ilurep, 2019. - 272 ¢. - ISBN
978-5-4461-0906-7. - URL: https:/ibooks.ru/bookshelf/359217/reading - Texcr:
ONEKTPOHHBIA.

2. Xaxaes, Y. A. Tlpaktuky™m 110 airopHTMH3allHM M IporpaMMmupoBaHmio Ha Python :
yuebHoe mocobne / M. A. Xaxaes. — 2-e uzg. — Mocksa : MHTYHT, 2016. — 178 c.
— Texer : smexrTponusni // Jlanep : anexrpoHHO-OMONHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/100377. -— PesxuM mocTyna: [l aBTOPH3. MOIL30BATENICH.

3. Hamectmuxos, A. M. Basel nasuex. [Ipaktedeckuit xype : ydeOHoe mocobme : B 2
yactax / A. M. Hamectauxos. — YubsHosek : YiIl'TVY, 2017 — Yacts 1 : O0rexTHO-
pensuuonnble 6asel JaHHBIX Ha npumepe PostgreSQL 9.5 — 2017, — 113 ¢. — ISBN
078-5-9795-1743-8. — Texcr : siekrpoHHbNi // JlaHe : 371eKTpOHHO-OHONIHOTEUHAs
cucrema. — URL: https:/e.lanbook.com/book/165100.

4. JMansaun, Dnyapn [puropbesnu. [lauHble: xpanenue n obpabortka : yueOuuk / 3. I
HamsH. - Mocksa : HMHO®PA-M, 2021. - 205 ¢ - URL:
http://new.ibooks.rw/bookshelf/377999. - ISBN 978-5-16-016447-2 (print). - ISBN 978-
5-16-107936-2 (online). - TekcT : 3JIEKTPOHHBIH.

5. Bomnk, B. K. Baswr maunerk. llpoexTHpoBaHHe, NpOIpaMMHPOBAHHE, YNPABICHHE U
amvMuHHCTpHpoBarue : yueOnuk / B. K. Bonk. - 3-¢ m3n., crep. - Camkr-IletepOypr :
Jaus, 2022. - 242 ¢. - URL: https://e.]lanbook.com/book/193373. - ISBN 978-5-8114-
9368-5. - TekcT : 2IEKTPOHHBIH.
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5.2. MudopmanuoHHoe obecneyeHune

5.2.1. DNEeKTpOHHBIE U HUHTEPHET-PECYPCHI

Ne HanMmeHoBaHMe IEKTPOHHBIX M HHTEPHET-PECYPCOB Ccpiika
n/m

1 | DnexkTpoHHO-OMONMHOTEUHAas cucTema «JIaHby https://e.Jlanbook.com/

2 |DnekTpoHHO-OMONIHOTEUHas cucTema «ibooks.ruy https://ibooks.ru/

3 [9nexTpoHHO-0MOIMOTEHAs crucTema «book.ruy https://www.book.ru/

4 [Tlopran «OTKpbITOE OOpa30BaHUE) https://npoed.ru

5 |Poccuiickast HanmoHaIbHas OMOIMOTEKA https://nlr.ru/

6 |KubGepJlenunka https://cyberleninka.ru

7 |Texnuueckast OubIMOTEKA https://techlibrary.ru

8 |HammonanbHas snektponHas 6ubnuorexa (HOb) https://rusneb.ru/

9 |Vuebnsiii kypc Hadoop. Cucrema nmst 06pabotku https://stepik.org/course/150/s

00JIBITNX 00BEMOB JTAHHBIX yllabus

10 |[Real Python Tutorials. https://realpython.com/

11 |Data Engineering: ETL, ELT, Data Pipeline, Data https://ivan-shamaev.ru/data-

Warehouse, Data Lakes, Data Marts engineering-etl-pipeline-data-
warehouse-datalake/

12 |Data-Learn / data-engineering https://github.com/Data-
Learn/data-
engineering/blob/master/DE%?2
0-%20101%20Guide.md

13 |Spark SQL, DataFrames and Datasets Guide. https://spark.apache.org/docs/1
atest/sql-programming-
guide.html

14 Jake VanderPlas. Python Data Science Handbook. https://jakevdp.github.io/Pytho
nDataScienceHandbook/

15 Jeroen Janssens. Data Science at the Command Line. https://www.datascienceatthec
ommandline.com/

5.2.2. Tlpodeccuonanpubie 6a3bl gaHHBIX / MHGOpMaIMOHHO-CIIPABOYHBIC
CHUCTEMBI

Ne | HammenoBanue npodeccuoHanbHbIX 0a3 Anpec Pexxum gocrymna

n/n TAaHHBIX

1 |OdunmanbHbII nHTEepHeT-noptan  http://pravo.gov.ru http://pravo.gov.ru

paBoBOW MH(POPMALIUU

2 |CrpaBouHas IpaBoOBas cucrema  http://consultant.ru  [http://consultant.ru

«Koncynprant Ilmrocy



https://e/

CrpaBOYHO-IIPaBOBAsI
3aKOHOJaTeNbCTBY PD

CUCTEMA

o

http://garant.ru

http://garant.ru

5.2.3. JIuueH3UOHHOE

oOecneueHue JUCITMIIIINHBI

A CBOOOIHO

pacrpocTpaHsieMoe

MIPOrpaMMHOE

Ne
n/a

HaumenoBanue
MIPOrpaMMHOTO 00ecIIeUeHUs

Onucanue

PexBU3UTEI
MOATBEPIKIAIOIIUX
JIOKYMEHTOB

OmnepanroHHas CHCTEMa
Microsoft Windows 10

Ilonp30BaTenbCcKast
OIncpaOHHadg CUCTCMa

JloroBop  Nel33/2021  or
12.10.2021, nunensuap - 3A0
«Co¢pr Jlaitn Tpeia», THI
(BUI) JUIEH3UH - HEHCKIL
[1paBo, CPOK JIEHCTBHSL
JTMIICH3UH - OECCPOYHO

Microsoft Office 2019

[TakeT OPUCHBIX MPUITOKESHHIA

JloroBop  Nel33/2021 o
12.10.2021, nunensuap - 3A0
«Codrt Jlaitn Tpeitn», Tun
(BUA) JIMLEH3MM - HEUCKIL
Mpaso, CpPOK JnencTBUs
JTMIIEH3UH - OECCPOYHO

LMS Moodle

[0 s sddexTuBHOrO
OHJIAMH- B3aNMOJICHCTBHS
MpernojaBaTess U CTyACHTa

CBoOosHass JMLEH3Us, THII
(BUA) JIMLEH3MM - HEUCKIL
paBo, CpOK necTBus
TTUTIEH3UH - OECCPOYHO.

bpaysep Chrome

Cucrema
nH(popManun
MHTEpHET

ITOMCKA|

B CETHU

CBoOosiHast JMLEH3UsA, THII
(BUA) JIMLEH3MM - HEUCKIL
paso, CpOK necTBus
TTUTIEH3UH - OECCPOYHO.

google colab -

Beb - cpena pa3paboTku aiis
SI3bIKa  TIPOTPAMMHUPOBAHMSI
Python.
https://colab.research.google.c
om/

CBoOoJHAsT JUIICH3USA, THII
(BUI) JUIEH3UH - HEHCKIL.
[1paBo, CPOK JEHCTBHSL
TTUIICH3UU - OECCPOYHO.

Anaconda solution

JluctpubyTHB A3BIKOB
mporpaMmupoBanusi Python u
R, Brmogaronmii  Habop
MOMYJISIPHBIX CBOOOTHBIX
OHOINOTEK, OO0BEIUHEHHBIX
Mpo0ieMaTikaMu HAyKH O
NMaHHBIX W MAIIWHHOTO,
o0Oy4deHusl.

https://www.anaconda.com/

CBoOOMHAS JHICH3USA, THII
(BUA) JHIEH3WH - HEUCKIL
[1paBo, CpPOK JEHCTBHSL
TTUIICH3UU - OECCPOYHO.

Apache Spark

Cucrema  pacnpeneneHHOU
00pabOTKU TaHHBIX
https://spark.apache.org/

CBoOOmHAsT JIMICH3HUS, THII
(BUI) JUIEH3UH - HEUCKIL
[1paBo, CPOK JIEUCTBUSL
TTUTIEH3UH - OECCPOYHO.




6. MaTepuaJbHO-TeXHHUYECKOE o0ecrnevyeHne TUCIUTINHbI

HaumenoBanue HaunmenoBanue yueOHOU Ilepeuens HEOOXOAMMOrO 00OPYLOBAaHUS U
BUJIa y4eOHOI ayauTopuu, TEXHUYECKHUX CPEICTB O0Y4YEHUs
paboThI CHeHATU3UPOBAHHON
J1a00paTOpUH
Jlexuumn VYyeOHas aynuTopus Ais CrneunanusupoBaHHas yueOHast Meberb,
IIPOBEICHUS 3aHATUH TEXHUYECKHUE CpeAcTBAa OOYy4YEeHHs, CIlyKallue
JEKIMOHHOIO THIIa JUI  TIpEeNCTaBleHUsT y4eOHOW uH(popMaImu
OonplIoON  aymutopud  (MyJbTHUMEIUWHBIN
MPOEKTOP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JI€MOHCTpallMOHHOE 000pyJOBaHUe, Yy4yeOHO-
HArJIsITHBIC TTOCOOUS
JlaGopatopuble |YdeOHas mabopaTopus Crennanu3upoBaHHOE n1abopaTtopHoe
paboThI MPOrpaMMHOM HHXEHEpHH, | 00OpymoBaHHE 1O HOpodmwIo Jraboparopuu
ayn. B-608 MIPOTPpaMMHOI UHXKCHEPUH,

crenuanu3upoBaHHas ydeOHass mebenb Ha 50
MOCaJ0YHBIX  MecT, 24  KoMmbloTepa ¢
BO3MOXKHOCTBIO BbhIXOJa B HWHTepHer wu
obecneuenueM aoctyna B OUOC, TexHuueckue
CpelcTBa o0y4eHus (MyJTBTUME TUMHBIN
IPOEKTOP, MyJIbTUMEANIHASA TOCKA, MOHOOJIOK),
HEOOXOAMMOE  JIMIIEH3MOHHOE IMPOrPAMMHOE
obecreyeHue

KommnsrorepHslii kiacc,
ayn. B-610

Cnenmanmu3upoBaHHas yuyeOHas MeOenb Ha 42
IOCAaJOYHBIX MecTa, 17 KOMIIBIOTEpOB €
BO3MOKHOCTBIO BbIxofa B VIHTepHeT u
obecnieuenueM aoctyna B JUOC, TexHuueckue
cpeacraa oOyueHus (MynbTUME TUHHBIN
HOPOEKTOpP, PKpaH A MPOEKTOpa, MOHOOJIOK),
HEOOXOIMMOE  JIMIIEH3MOHHOE IPOrpaMMHOE
obecreyeHue

VYyeOHnas nabopaTopust
UH(pOPMAaIMOHHOM
0e301IacHOCTH,

ayn. B-615

Crienmanm3upoBaHHOE 1abopaTopHOe
obopynoBanue 1o mnpodunaro aboparopun
WH(POPMaITUOHHOMN 0€301acHOCTH,

CHelManu3upoBaHHas yueOHas MeOenb Ha 35
MOCaJ0YHbIX MeCT, 15 KOMIIBIOTEPOB C
BO3MOXKHOCTBIO BbIXxofga B VHTepHer u
obecrieuenuem nocrymna B OMOC, TexHuveckue
CpelcTBa oOyueHus (MynbTUMEIUMHBIN
MPOEKTOP, MYJIbTUMEAHITHAS JJOCKA, MOHOOJIOK),
HEe0OX0IMMOE  JIMIIEH3MOHHOE MPOrpPaMMHOE
obecreueHne

KomnsrorepHsiii kiacc,
ayna. B-617

CrenmanusupoBaHHas y4yeOHas meOenb Ha 24
MOCaJ0YHbIX  MecTa, 21  KOMOBIOTEP C
BO3MOXHOCTBIO  BbIXOZa B VHTepHeT u
obecrieuenuem noctymna B JUOC, HeoOxoaumoe
JIMIIEH3MOHHOE MTPOrpaMMHOE obecrieueHue

KomnbrotepHslii ki1acc,
ayna. B-619

CrnenmanusupoBaHHas yyeOHas mebenb Ha 26
nmocajouHelx  Mecr, 21 KOMIBIOTEP  C
BO3MOXKHOCTBIO  BBIXOAa B IHTepHer w
obecnieuenueM aocrymna B DMOC, HeoOxoammoe




JMIIEH3MOHHOE MTPOrpaMMHOE obecrieueHue

KomnbroTepHsiii kitace,

Cnenumanu3upoBaHHas ydeOHas MeOenb Ha 35

ayn. B-621 MIOCAJI0OYHbIX MECT, 13  KOMIIBIOTEpOB C
BO3MOXXHOCTbIO  BbIX0Jla B UWHTepHer wu
obecnieuenueM jgoctyna B JUOC, TexHuueckue
cpencTaa o0ydeHus (MyJIbTUME TUIHHBIN
MIPOEKTOP, SKpaH Il MPOEKTOpa, MOHOOJIOK),
HEOOXOUMOE  JIMLEH3UMOHHOE MPOrpaMMHOE
obecrieyeHue

VYyeOunas nabopatopust Crieunann3upoBaHHOE naboparopHoe

PEHHKUHUPHUHTA U obopynoBanue 1o mnpoduiaro aboparopuun

yIpaBieHus Ou3Hec- pPEeMH)KMHUpPUHTa U yIOpaBleHUs  Ou3Hec-

mporeccamu, mporeccamMy, —CIeUaTu3upoOBaHHas — ydeOHas

ayn. B-623 Mebenr Ha 34 1mocamoyHBIX MecTa, 13

KOMITBIOTEPOB C BO3MOKHOCTBIO BBIXO/Ia B
Nutepner u obecriedennem aoctyna B SUOC,

TEXHUYECKHE cpenacTBa oOydeHus
(MynbTUMETUHHBIH MIPOEKTOP,
MYJIbTUMEINITHAS JIOCKa, MOHOOJIOK),
HEOOXOUMOE  JIMIEH3UMOHHOE TMPOTrpaMMHOE
obecrieueHue
KomnsrorepHslii kiacc, CrneuunanusupoBanHas yueOHass mebenbp Ha 30
B-600 II0CaJOYHBIX MECT, 30 KOMITBIOTEPOB,

KOMITBIOTEPOB C BO3MOXKHOCTBIO BBIXOAa B
Wnurepuer u obecnieuennem poctyna B DUOC,
TEXHUYECKHE cpeacTBa o0y4yeHus
(MynbTUMEIUNUHBIN POEKTOP, HOYTOYK, 3KpaH),
BUJICOKAMEphl, HEOOXOIUMOE JIMIEH3UOHHOE
MIpOrpaMMHOE 0OecreyeHne

CamocrosTenpHast
pabota

KomMmbroTepHslii Kitacc ¢
BO3MOXXHOCTBHIO BbIXO/1a B
WuTepHer u obecnieueHnemM
noctymna B O1OC

B-600

Crnenmanu3upoBaHHas yuyeOHas mebenp Ha 30
mocajouyHbix  Mect, 30  KOMIBIOTEPOB,
TEXHUYECKHUE CpPeJCTBa 0OydeHUs (MyJIbTUMe-
JUIHBIA  TPOEKTOpP, KOMIIbIOTEp (HOYTOYK),
9KpaH), BHJICOKaMEpBHI, IIPOrpaMMHOE
obecnieyeHne

YuranpHbI#A 3a1 OMOJINOTEKH

Crenmanu3upoBaHHas MeOellb, KOMIBIOTEpHAs
TEXHHMKAa C BO3MOXHOCTBIO Bbixoa B MHTepHeT
u obecneuenuem goctyna B OUHOC, skpan,
MYJbTUMEAUNHBIN  MPOEKTOpP, MPOrpaMMHOE
obecrieueHue

7. Oco0eHHOCTH OPraHM3aluu 00Pa30BaTEIbLHOM A TEJIbHOCTH IJIsl JIUI C
OrPpAHNY€HHBIMHU BO3MOKHOCTAMU 3/I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0Bbsi (OB3) u MHBaNIKIBI UMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMENIAThCs M3 OJHOTO Yy4eOHO-IadopaTopHOTO
KOpITyca B JAPYroid, MOAHITHCS HA BCE JTAXH Y4eOHO-Ta00OpaTOPHBIX KOPITYCOB,

3aHUMATbCAd B

y‘-Ie6HBIX KU HWHBIX IIOMCHICHUAX C

y4eTOM 0COOEHHOCTEH

NCUXO(U3UYECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBDSL.
Jnst o6yuenust muun ¢ OB3 ¥ MHBaNWAOB, MMEIOIIMX HAPYIIEHUS OMOPHO-




JIBUTATEIFHOTO armapaTa, 00eCleueHbl yCIOBHS OCCIPEISITCTBEHHOTO JIOCTYIa BO
Bce yueOHble nomenieHus. Madopmanus o cneruanbHbIX YCIOBHUSIX, CO3JaHHBIX IS
oOyuaromuxcs ¢ OB3 u wuwHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. imeercsi BOSMOXKHOCTh OKa3aHHsI TEXHUYECKOM IMOMOIIU aCCUCTEHTOM,
a TaKkXKe YCIIyT CYpIONEePEBOTUMKOB U TU(DIOCYpI0TIEPEBOIUHKOB.

Jlist aganTanuu K BocnpusTuio uiamu ¢ OB3 u nHBaluaMu ¢ HapyIIEHHBIM
CIIyXOM CIPAaBOYHOTO, y4eOHOro maTepuaja IO JUCHUIUIMHE O00ecreunBaroTcs
CJIEIYIOLIUE YCIIOBUSA:

- I7IS1 Ty4IIIedl OpUEHTAlUN B ayIUTOPHUH, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIIICHHMSI
O HayaJie U KOHIIE 3aHSTHUs (CIOBO «3BOHOK» MUIIETCSA HA JIOCKE);

- BHUMaHHUE CJIa0OCIBIIIANIEr0 OO0YyYaromerocsi MPUBJICKACTCS IeJaroroM
YKECTOM (Ha IJICYO KIIAJETCS pyKa, OCYIIECTBISIETCA HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOy4YarOUIUMCs, TEJAaroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH TMPEIOKEHUSIMHU, OOecreunBas BO3MOKHOCTb
YTEHUS 10 Ty0am.

KommeHncanusi 3aTpyiHEHHM pPEUYEeBOr0 M HWHTEUIEKTYalbHOTO Pa3BUTHS
c1a00CIbIIIAIINX 00YYAOIIUXCS IPOBOAUTCS ITyTEM:

- UCTIOJIB30BAHMSI CXEM, IUarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MTPE3EHTAIIUN C
TUINEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJIEIbHBIE KOMIIOHEHTHI U300payKEHUS;

- pEeryJsipHOTO TMPUMEHEHMsI YIOPaKHEHHH Ha Trpaduueckoe BbIJCICHHUE
CYIIIECTBEHHBIX TIPU3HAKOB MIPEIMETOB U SBIICHH;

- obecnieyeHus BO3MOXKHOCTH Il OOYy4YarolIerocss MOJYYUTh aJpECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOJUMOCTH.

JIns apantanuy K BocupusaTuio Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylmEeHUAMHA
3peHUs CIIPABOYHOTO, y4eOHOTO, IPOCBETUTENIHCKOTO Marepuana,
PETYCMOTPEHHOIO0 00pa30BaTeIbHONW MPOrpaMMOi MO BbIOPAHHOMY HaIpPaBIECHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIOIIUE YCIOBUS:

- BeJIeTCs ajanTtaius opHUIIMaNIbHOTO caiiTa B ceTu MHTepHeT ¢ yueToM 0coObIX
NOTPeOHOCTEN MHBAJIMIOB 110 3PEHUI0, 00ECIIEYMBACTCS HATMYKNE KPYMHOIIPUPTOBOM
CIIpaBOYHOM MH(GOPMAIIMK O PACIIHCAHUM YUESOHBIX 3aHITHI;

- Melaroruyeckuii - paboTHUK, ero coOeceqHUK (mpu HEOOXOAMMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIIOTCS 00YYaAIOIIUMCS, TP STOM KaXKIIbIi
pa3 Ha3bIBACTCS TOT, K KOMY MEeIarornueckuii paboTHUK oOpaliaercs;

- ICWCTBHS, JKECTHI, MEPEMEIICHUS IearOTHYCCKOT0 pabOTHUKA KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyatHasg wuWHGOpMAIMS MpeAocTaBiseTcss KpynHbiM Impudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBACTCS,

- o0ecreunBaeTcs HEOOXOIUMBIM YPOBEHb OCBEIIICHHOCTH TTOMEIICHU;

- IPEIOCTABIISIETCS. BO3MOXKHOCTh HCIOJB30BaTh KOMITBIOTEPHI BO BpeMs
3aHSTHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (T10 JKEJTaHUIO 00YJaIONTUXCs).

dopMa TpOBENECHUS TEKYyIIEM ¢ IMPOMEXKYTOUYHOM  aTrTecTaluu I
oOyuaroruxcst ¢ OB3 u MHBANMIOB OMpenensaeTcs NMeaarornaeckuM pabOTHUKOM B
COOTBETCTBUM C yueOHbIM rmiuaHoM. [Ipu HeoOxomumoctu obyuaromemycsi ¢ OB3,
WHBAUY C YYETOM WX WHAMBUAYATHHBIX MCUXO(PU3UUECKUX OCOOCHHOCTEH NaeTcs
BO3MOKHOCTH TIPOHTH TTPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, MUCHhbMEHHO Ha Oymare,



http://www.kgeu.ru/

NUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JTUOO MPEAOCTABISACTCS
JOTIOJIHUTENIBHOE BPEMS [l ITOATOTOBKHU OTBETA.

8. MeToanueckue peKOMeHIAIMHU ISl NMpenogaBaTesied 1Mo OpraHu3anuu
BOCIIUTATEJIHbHOM PadoThI ¢ 00y4AHOIMUMHUCS.

Meroanueckoe obecrieueHre npouecca BOCIUTaHNUS 00y4YaroIMXCs BbICTYAET
OJHUM U3 OINpeNeisouMX (akTOpoB BBICOKOTO KadecTBa OOpa3oBaHMSL.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYAULIHUIO,
YETKYIO IPakIaHCKYIO MO3ULIMI0, CAMOJAUCLUILINHY, TBOPYECKUHN MTOXO0]] B pEUICHUN
npo(ecCHOHANBHBIX 3a7a4, B XOJ€ 00pa30oBaTENbHOIO IpoLEcca CIIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

IIpn peanm3anuu AUCHMIUIMHBL IIPENOJABATENIbF MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeTo/bl (hOPMUPOBAHMS CO3HAHUS JMYHOCTU (Oecena, AUCIYT, BHYLIEHUE,
MHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, paccka3, COBET,
yoexaeHue u ap.);

- METOAbl OpraHU3aALMH JEATEIBHOCTH U (POPMUPOBAHUS OIbITA MOBEICHHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOoBaHHE, TOpPYYEHHE,
NpUYyYEHHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALMI, TPEHUHT, YIPAXKHEHHE, U Ap.);

- METOAbl MOTHBALUHU ACSITEILHOCTH U MOBeACHUS (000peHHe, MOOLIPEHHE
COLIMAJIBHOM AaKTUBHOCTH, IOPULAHWE, CO3JaHUE CHUTyalluil yclexa, CO3JaHue
CUTYaLMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

IIpn peanu3zanMy  JUCLUUIUIMHBL  [PENOJABATENb  JOJDKEH  YYMTHIBATh
CJIEIyIOLIME HAIIPaBJICHUS BOCIIUTATEIBHON JEATEIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- opMHpOBaHME Yy OOYYAIOIIMXCS UEIOCTHOTO MHUPOBO33PEHUS, POCCUHCKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
O0IIECTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haciienuto, (OPMHUPOBAHUE CTPEMJIEHHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMupOBaHUE y OOYUAIOIIMXCSl aKTUBHOM TPaKIaHCKOM MO3UIIMU, OCHOBAHHOM
Ha TPAJAMLMOHHBIX KYJIbTYPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSX POCCHICKOrO
oOlecTBa, /sl TOBBIIEHUS CIHOCOOHOCTH OTBETCTBEHHO PEalM30BBIBATH CBOU
KOHCTUTYIIIOHHBIE TIpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl 00yUaloIUXCsl, paCUIMpEHUE
KOHCTPYKTUBHOTO YYacTUsl B NPHUHITHM PEIICHWM, 3aTparuBalOIIUX HMX MpaBa H
MHTEPEChl, B TOM YHCJIE€ B Pa3IMYHBIX opMax caMOOpraHU3alluu, CaMOYIIpaBICHHUS,
OOIIECTBEHHO-3HAUNMOM J1€ATEIbHOCTH;

- popMHpOBaHWE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  AKCTPEMU3MY,  KceHohoOuw,
JUCKPUMMHALIUM TI0 COLMAJIbHBIM, PEJIIUTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKKOH()PECCHOHAIBHON HETEPNMMOCTH, APYTUM
HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe socnumanue:

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTH MU YECTHOCTH, COBECTIIMBOCTH,



YBAXKEHUSI K POAUTEIISAM, YUUTENSAM, JIFOASAM CTApLIETO NOKOJICHHUS;

- hopMHpOBaHHE MPUHLUIOB KOJJIEKTMBU3MA M  COJIMJIAPHOCTH, JyXa
MUJIOCEpIUSl U COCTpaJaHusi, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYJHOM KU3HEHHOW CUTYAIlUH;

- hopMHpOBaHKE COJUAAPHOCTH U UYBCTBA COI[MATBHOW OTBETCTBEHHOCTH I10
OTHOILLICHHIO K JIFOJSIM C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 30POBbSI, MPEOAOJICHHE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUICHUIO K JIOJASM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU,;

- opMHUpPOBaHWE 3MOITMOHATBHO HACBHIIICHHOTO M JYXOBHO BO3BBIIICHHOTO
OTHOIIIEHUS] K MUPY, CIOCOOHOCTH M YMEHUS TepelaBaTh APYTUM CBOM ACTETUUYCCKHMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBAHUE ICTETUUECKON KApTUHBI MUPA;

- (popMupOBaHUE YBAaXKEHUS K KYJIbTYPHBIM LIEHHOCTSM POJAHOIO rOpoja, Kpas,
CTpaHBI;

- IOBBIIIEHNE TIO3HABATEIbHON aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvHoe éocnumanue:

- popMupoBaHue y 00y4arOIKXCsl HAYYHOI'O MUPOBO33pEHUS;

- popMUpOBaHUE YMEHUS NOTy4aTh 3HAHUS;

- opMupOBaHrE HABBIKOB aHajIM3a M CHHTE3a MH(OpPMAIUU, B TOM YHCIE B
npodeccuoHanbHON 001acTH.



BHocuMble H3MeHeHHMs U YTBEPKIeHUsI HA HOBBI y4eOHbIN roj

KRITIOIRMJAIIIGd
uroxd orodorox
4eL009 9 ‘(BLaLaIrANed)

BLALULOHU
MINA 9Irareraoradu
«OHBEOJRILIO)»

AHULIHATIOUT
yomoiAenrread
‘(pex "geg
«OHBEOJRILIO)»

Conepxanve U3MEHEHUI

UUHOHOWEN
BUHOOJHY Ble]]

UUHOHOWEH
EWUHOOOHY errareed sy

=
ol
Z B




Ipunoswcenue x paboueii
npozpamme OUCYUNIUHbl

denepajibHOE rOCyIapCTBEHHOE 0K0XKEeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue BbICIIero 00pa3zoBaHus
«KA3BAHCKHWM IT'OCYJIAPCTBEHHBIM SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU

KI'2Yy

OLHEHOYHBIE MATEPUAJIBI
10 AMCHUIIHHE

b1.0.15.04 NuxuaupuHT OONBIINX TaHHBIX

(HauMeHosaHue duct;unﬂunbl 6 coomeemcmeuu Cy‘{e6HblM I’l/laHOM)

Hanpasnenue noaroroBku  09.03.01 MudopmaTrka u BEIYUCIUTEIbHAS TEXHUKA

(K00 u naumenosanue nanpagieHus NOO20MoBKuU)

Ksamuduxanus bakanasp

(baxanasp / Mazucmp)

r. Kazans, 2023



OrnieHOUHBIE MaTepHaIbl O AUCHUILUIMHE "VHXUHUPUHT OOJBIINX JTaHHBIX'" ,
NpeAHa3HAYCHHBI IS OIICHUBAHMS PE3yJIbTaTOB OOYYEHHS Ha COOTBETCTBHE
WHMKATOPaM JTOCTHKCHHS KOMITCTCHITUH.

OneHuBaHue pe3yJbTAaTOB OOYUYEHMS IO JUCHUIUIMHE OCYIIECTBIISICTCS B
pamkax Tekyiiero koHtpois (TK) u mpomexxyTouHol arTecTaruu, MpoOBOAUMBIX IO
oamnpHO-perTunroBoit cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 6
PeiiTuHroBsie nokazarenu
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Paznen 1 PaGora ¢ naHHBIMU B TK1 15-
15 | 0-15 15-30
Python. 30
3amuTa 1a60paTopHON pabOTHI 10
TecT nnm NMCbMEHHBIN OIPOC 5
Paznea 2 IToaroroBka 1aHHbIX TK2 20
IJIS CHCTEM MAIIMHHOTO 20 |0-15 30 20-35
o0yueHusl.
3amuTa 1a00paTopHON pabOTHI 15
TecT nnm NUCbMEHHBIN OMPOC 5
Pasnen 3 Ilapannenbnas u TK3 20
pacnpeaeneHHass o00padorka 20 |0-15 30 20-35
JAHHBIX.
3amura 1abopaTopHON paboTHI 15
TecTt nnm NUCLMEHHBIN OMPOC
IIpome:xyTOYHAs aTTECTALMA oM 0-45
(3x3amMeH)
TecT nnm MUCHbMEHHBIN OITPOC 45

2. OueHOYHBIEC MaTePUAJIbI TEKYLIET0 KOHTPOJISI U POMEKYTOYHOM aTTeCTAlMH
[lkana OLeHKH pe3yJbTaTOB 00YUYEHHUSI 110 TUCHUIUIMHE:

VYpoBeHb c(hOpMUPOBAHHOCTH
3armiagu- WHJIMKATOpa KOMIIETEHIIUH
N N Hwx N
Kon Koz POBAHHBIC Beicoknit | Cpennuit N Husknii
KOMIIe- | WHAMKATopa pe3yNbTaThl CpEIHETO
TCHIMH | KOMICTCHIMH | OOYMHMA O o7 85 16 100| o 70 50 84 | 0T 55 10 69 | 0T 0 10 54
TUCLUIINHE
IITxana oneHUBaHUA




HEYI0B-

YAOBIET-
OTJINYHO XOpouro JICTBOPU-
BOPUTCIILHO
TCIIbHO
3a4TEHO HE 3a4TEHO
3HATh:
NPUHIMIBL 1 YpoBeHb VYpoBeHb | Munuman | YpOBEHb
METOIBI 3HaHUH B 3HaHUH B BHO 3HAHUU
XPaHEHUS 06’beMe, 06’beMe, JOIYyCTUM HUXKEC
HaGopos manmpix | COOTBETCT | COOTBETCT LI MHHHUMAJ
B M B M BHBIX
Pas3INnYHBIX THIIOB YIOLIC YIOLLe YPOBCHb 6
i MPOTpaMM | TPOTPAMM | gyayyis | TPeOOBaH
e e, UMeeT Hi
uMeeT ’
OOWIEOCTYHBIX | 11y roRK MECTO MECTO UMEIOT
nnathopmax s |y Ges HECKOJIBKO MHOLO MECTO
obecrieuenus omunboK HErpyOBIX rpyonie
. HErpyObIX
notpeOHOCTeH OIHOO0K OIUOKHN
. OIIMOOK
OpraHu3aIHii-
pa3pabOTUHKOB B
obmactu
HNCKYCCTBCHHOTI'O
HUHTCIIJICKTA
VYpoBeHb YpoBeHbp | Munuman | YpPOBEHb
3HAHUM B 3HAHUH B BHO 3HAHUM
o0beme o0beme HIDKE
CYILECTBYIOLIUE U ’ > | AOMyCTUM
COOTBETCT | COOTBETCT LI MHHHUMAJ
MEPCIICKTUBHBIC
BYIOIIIEM BYIOIIIEM YPOBEHb BHBIX
CTPYKTYPBI -
MPOrpaMM | MPOrPaMM | 3papyif Tpe6913aH
HEHTPOB e e, IMeeT MeeT Ui,
OIIK-2 | OIIK-2.2 00paboTKK MTOITOTOBK MECTO MECTO UMEIOT
JAHHBIX u, 6e3 HECKOJIBKO MECTO
MHOTO
(1115 (J0) 3 HETPYyOBIX rpyosble
HerpyObIX
OIIMOOK OIIMOKH
(01115 (7003
YMETh:
MNPUMCHATDH
IIPUHLOUIIBI 1
METOJIbI
MIOCTPOEHUS
00ILEIOCTYITHBIX Coopmup | He
YacTtuauo
nIaThopm st Ccdopmup chopMupo OBaH Bl | chopMHp
XPaHCHUA OBaH Bl BaHEI PO GazoBbie OBaHBI
HabOPOB AaHHBIX, | YMEHHS CHISL YMEHHUS 0a30BbIC
COOTBETCTBYIOIIN ™ OIICHUBATH | YMCHHUS
X METOOOJIOTHUAM
omnucanus, coopa
" pa3MCTKHU
JAHHBIX
PUMEHATH Unc o Cohopvup | He
THYH
TPUHIIATIBI 1 Cdopmup OBaH bl | chopmup
chopMupo
METO/IBI OBaH N 0a3oBbIC OBaHEI
XPaHCHHS yYMEHUs MCHIS YMEHUS 0azoBbIe
HabOPOB JaHHBIX M OIICHUBATH | YMCHHUS




Pas3INYHBIX TUTIOB
Ha
00MIeOCTYTHBIX
mIaThopMax s
obecreyeHus
MOTPEOHOCTEH
Opra"u3aluii-
pa3pabOTUUKOB U
obnactu
UCKYCCTBEHHOTO
HHTEJUIEKTa

BJIAJCTh:

HaBBIKAMHU
MIPUMEHEHUS

1 (ppoBbIX
TEXHOJIOTUH I
pelieHus 3aaa4y
npodeccruoHalb
HOM
JIESATEITLHOCTH C
Y4EeTOM
OCHOBHBIX
TpeboBaHMit

[Iponemon
CTpUPOBaH
bI HaBBIKH

Cdhopmup
OBaH bl
0a30BEIE
HaBBIKH

Nmeercs
MHHHMaIb
HBIN
Habop
HaBEIKOB

He
POJCMOH
CTpHD
OBaHEI
0a30BbIE
HaBBIKH,
JIOTIYILIEH
bl
3HAYHUTEN

UH(pOPMALIMOHH bHBIC
oif OLIMOKHU.

0€e301acHOCTH
OI.[GHKa «OTJIUYHO» BBICTABJIACTCA 3a BBIIIOJIHCHUC ﬂa60pam0pnbzx pa60m 6

cemecmpe; MeCMoOBbIX 3A0aHUL, YMEHUe NPUMEHAMb HPUHYUNLL U Memoobl
XpaueHus Habopo8 OAHHbLIX PA3IUYHBIX MUNO8 HA 0OWEe0O0CMYNHbIX NAaAm@popmax
o obecneueHusi nompeOHOCmeU Op2aHU3AyULi-pazpabomuukos u oodracmu
UCKYCCMBEHHO20 UHMENIeKMA, 61a0eHue HABbIKAMU NPUMEHEeHUs YUPPOBbIX
mexHono2ull Ol peuleHuss 3a0a4d NpohecCUOHANbHOU OesiMeNbHOCU C VYemoM
OCHOBHbBIX MPeOo8aHUL UHPOPMAYUOHHOU OE30NACHOCIU,;

OreHKa «XOPOI0» BHICTABIISECTCS 32 BBINOIHEHHUE JIAOOPAMOPHLIX pabom &
cemecmpe; Mecmo8blX 3a0aHuli;, NOHUMAHUEe NPUHYUNOE U Memo008 XPAHeHUs

HAOOPO8 OAaHHLIX PA3IUYHLIX MUNO8 HA 00WedOCMYNHbIX niamgopmax O

obecneyenuss  nompebHocmell  OpP2AHUAYUU-PAPAOOMUUKOE U obiacmu
UCKYCCMBEHHO20 UHMENNIEeKMA,
OneHka  «y/[AOBJIETBOPUTEJbHO»  BBICTABISICTCS 32  BBHITIOJIHCHUE

1a60pamopHbiX pabom 8 cemecmpe U mecmosvlx 3a0aHULL,
OreHka «HEY/JAOBJIETBOPUTEIbHO» BBICTABISICTCA 3a Ciaboe W HEIMOJHOE
BBITIOJIHEHUE J1AOOPAMOPHLIX pabom 6 cemecmpe U mecmogulx 3a0aHU.



3. IlepeyeHb OLEHOYHBIX CPE/ICTB
KpaTkast xapakTeprcTHKa OLIEHOUHBIX CPEACTB, UCIOIb3YEMBIX IPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U TIPOMEXYTOYHOW aTTecTaluu OOy4aromerocs IO

TUACIATUINHE:
HaumenoBanue Ornucanue
OLICHOYHOT'O Kpatkas xapakTepucTrka OleHOYHOTO CpeAcTBa OLICHOYHOT'O
CpeacTBa CpeIcTBa
Omnpoc o 3HaHWE OCHOBHBIX MOHSITHH [Tepeuenn
pazaenam TEMBI/pa3/iena/ IuCIUTITHHBI orpeaeneHui
(Temam) OCHOBHBIX TTOHATHI
TEMbI/ TUCIUTIIHBI
IIepeuens 3ananuii u
. BOIPOCOB JJIsI
Bemonnenue  aGoparopHoit  paboTel,  00paboTka P A
Otuer no o N 3aIIUThI
. pe3yabTaTOB HCIBITAHUN, HM3MEPEHMI, HIKCIEPUMEHTA. .
nabopaTopHOH nabopaTopHO
Odopmiienne oTdYera, 3anuTa pe3yIbTaToOB
pabore (OJIP) . paboThI, IEpEUYCHb
nabopaTopHOil paboTHI 1O OTYETY .
TpeOOBaHU K
OTYETY
Cucrema CTaHIapTU3UPOBAHHBIX 3aaHui,
KommnekT TecToBbIX
Tect (Tecr) [I03BOJIAIOIIAS aBTOMAaTU3UPOBATH 11010)1 (913 0)% saAHH
M3MEpEHUs YPOBHS 3HAHMM U yMEHUN 00yyaromerocs

4. IlepeyeHb KOHTPOJBHBIX 3aJaHUNl WJIM HHbICe MAaTepHAJbI,
Heo0XoaAMMBbIe ISl OLCHKHU 3HAHUM, YMEHHMH M HABBIKOB, XapaKTepH3YIOIMX
JTanbl (OPMUPOBAHUS KOMIIETEHUMIA B IIpoLecce OCBOCHUS AUCHMIIUHbI

llpumep 3a0anusi

s rekymero kourpoas TK1:

[Iposepsiemas komnerenuusa: OIIK-2 CnocobeH noHUMaTh TPUHIUIIBI paOOThI
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTUH U MPOrPAMMHBIX CPEICTB, B TOM
YUCJIE€ OTEYECTBEHHOI'O INPOU3BOACTBA, M MWCIOJB30BAaTh UX IPU PELICHUU 3a1ad
npohecCuOHANBHOM NesSTENbHOCTH;

OIIK-2.2 Bmameer HaBbIKAMH TPUMEHEHUS UHU(PPOBBIX TEXHOJIOTUN IS
pelieHus 3a7a4 NpoPecCUOHANbHOMN JESTEIBHOCTH C YY€TOM OCHOBHBIX TpeOOBaHMIA
nH(OPMAITMOHHON O€30MTaCHOCTH

Otuert o 1abopaTopHOii paboTe

JlaHHBI BUJ KOHTPOJIA 32 Y4eOHOH JEesATEIbHOCTbIO OCYIIECTBISETCA B
TeueHue cemectpa. IlocemeHue 1abOpaTOPHBIX 3aHSATUNA W BBITOJHEHUS 3aJaHUMN
ABJISETCSl JIOMYCKOM K 3auery (MpOMEXYTOYHOW aTTecTallMy) MO JIUCUHUILIUHE.
OOyuaronuiicss He JOMyCKaeTcs K 3a4eTy (MpOMEXKYTOYHOM aTTeCTalluM), €ClId He
CIaHbl OTYETHI (B BUJE pa3pabOTaHHBIX TECTOBBIX HAOOPOB WM MPOrpamMM) MO BCEM
yu4eOHbIM MOAYJSIM, a TaKke B cliydyae Hemobopa OauioB corjacHO OalibHO-
pEUTHUHTOBOM cucTeMbl (MeHee 55). [l kaxxaoro paszzaena npeaycMOoTpeHo oT 2 A0 3
7abopaTopHbIX 3aiaHuil. Kaxx1oMy cTyJeHTY BbIIAETCS MHAMBUYAIBHOE 33/IaHNE.

Texymuii KOHTPOJb MPOBOAMUTCA MEpei HA4ajJoM KaxaAo0ro J1abopaTOpHOIro
sarsaTHs.  OOydarommecs: TPEAOCTaBIAIOT OT4eT 1o JjgabopatopHOoil pabore B




AJIEKTPOHHOM BHUJI€ B BUPTYyaJIbHOM 0Opa3oBarenbHO cpene Moodle.
Tembl 1abopaTOpHBIX PadOT:
Tema 1.1. bubnuotexu st paboThl C JaHHBIMU B Pa3WYHBIX (hopMaTax B
Python: ¢aitner CSV, JSON, HTML. Pa6ota ¢ 6a3amu gannbsix B Python.
Tema 1.2. Pabota ¢ n3o0pakxeHus MU, BUJEO U 3BYKOBBIMH (aitnamu. ®opmartsl
XpaHeHus1 OONBIINX JaHHBIX U pabota ¢ HUMU: Parquet, Avro. I'padsl 3HaHUI.

Kpurepuem orieHuBaHUS pe3yIbTaTOB SBISICTCS MPABUILHOCTH BBITOTHCHUS
3aJIaHUS COTJIACHO 3asBJICHHBIM TPEOOBAHUSIM

[Ipu orieHKe BBITOTHEHHON J1a00paTOPHON PaOOTHI YUUTHIBAIOTCS CIICIYIOITHE
KpUTEPHH:

OTyer coCTaBlieH BEpPHO, BCE TECTOBBIC IPOTPAMMBI TPOBEICHBI, JaHbI
MOAPOOHBIE OMUCAHMS OMPENCIICHUN U TOHSATHM, BEPHO NMPHUBEICHBI IPUMEpPHI — 5
0aIoB;

OTyeT BBINOJHEH B IIEJIOM BEPHO, UMEIOTCS HE3HAYWTENbHBIC OIMMOKH MpH
o(OpMIICHIH TECTOBBIX OTYETOB — 4 Oaia;

OTyeT BBINOJIHEH CO 3HAYUTEIbHBIM KOJMYECTBOM OIITMOOK, HE COOTBETCTBYET
3asBJICHHOMY CTaHJApTy, 4YacTO JACMOHCTPUPYIOTCS OIIMOKH TPU BBHITOJIHCHUH
TECTUPOBAHUS IPOrpaMm - 3 dasa;

OT4eT cocTaBiIeH HEBEPHO, OOJBIIOE KOJTMYECTBO OLIMOOK IPU OPOPMIIEHUHN —
2 Gamnna.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a KaXKJI0€ BBITIOJHEHHOE JIa0OpaTOpPHOE
3a7aHue — 5 0asoB.

MakcuMalibHOE KOJIMUECTBO OAIJIOB 3a BCE 3a/IaHus pazjena — 15 6amios.

Tect
Bonpoc Bapuanmvr omeema
Kaxoii noeuueckou onepayuu | nocuveckoe U (Konvronkyus)
He cywecmayem 6 noeuyeckoe UJIU (Ousvronkyus)
mamemamu4eckol nrozuxe? nozuueckoe JIVIA (cyocmpakyus)
Jlocuyeckoe ompuyanue (UHeepcusi)
Ymo sensaemcesa MawuHo- C++
OpUEHMUPOBAHHBIM A3LIKOM? | accembnep
Java
Python
Kakou uz nepevucnennvix C#

A3b1K06 cKopee npeomemno- | SOL
OpueHmupoeanHulil Hedxcenu | Java
obue2o HaznaveHus? Python

Kaxoeo smana nem 6 pabome | Hnuyuanuzayus
unmepnpemamopa Python? Ceazviganue
Komnunayus
Buinonnenue

Kaxue yukner ecmo 6 Python | while
Kpome for(geedume
KOMAaHoy)?




Jas Tekymero kourpoas TK2:

[Iposepsiemass komnerenus: [IK-1 Cnocoben npoexkTupoBaTh MpOrpaMMHBIE
MPUJIOKEHUS M CO3[aBaTh MPOrPAMMHBIE MPOTOTUIBI PEIICHUS MPUKIAIHBIX 3a]a4
OpraHU3allMOHHOTO YNpPaBJIEHUs U OM3HEC-TIPOIIECCOB

IK-1.1 Hcnonw3yer COBPEMEHHBIE 00BEKTHO-OpPUEHTUPOBAHHBIE,
CTPYKTYPHBIE S3BIKH IPOIrPAMMHUPOBAHUS U SA3BIKU OM3HEC-TIPUIIOKEHUN

[IK-1.2 Ilpumenser cpencrBa W METOABI NPOECKTUPOBAHUSA IPOTPAMMHOTO
oOecrieueHus1, CTPYKTYp TaHHBIX, 0a3 TaHHBIX, TPOTPAMMHBIX HHTEPGEHCOB

Otuet mo mabopaTtopHoii padboTe

JlaHHBI BUJ KOHTPOJIA 3a Y4YEOHOW JESTENbHOCTHIO OCYIIECTBISIETCS B
TeueHue cemectpa. IlocemieHue 1abOpaTOPHBIX 3aHSATUNA W BBINOJHEHUS 3aJaHUMN
ABJISIETCA JIOMYCKOM K 3adeTy (IMPOMEXYTOUHOW aTTecTalluu) IO JAUCIUILIUHE.
OOyuaroiuiics HE JTOMyCKaeTcs K 3a4eTy (MPOMEXYTOUYHOW aTTECTaIluu), €Clid He
CIaHbl OTUYETHI (B BUJE pa3pabOTaHHBIX TECTOBBIX HAOOPOB WJIM MPOTpPamMM) MO BCEM
y4eOHbIM MOAYJISIM, a TakXke B ciydae Hemobopa OaJIoB COTJlacHO OallbHO-
pedTHHTrOBOM cucteMbl (MeHee 55). [ kaxoro paszzena npeaycMoTpeHo oT 2 10 3
nabopaTopHbIX 3aanuil. KaxxioMy cTyZieHTY BbIJAeTCs MHANBUIYATbHOE 3aJaHuE.

Texymuii KOHTPOJIb MPOBOAMTCS TMEpes] HadaloM KaxJaoro jJabopaTOpHOTO
3ansaTHs. OOydarommuecs: MPEeAOCTaBIAIOT OT4eT 1o JjabopatopHoil pabore B
AJIEKTPOHHOM BUJI€ B BUPTyaJIbHOM 0Opa3zoBaTenbHOM cpeae Moodle.

Tembl 1abOpaTOpHBIX PabOT:

Tema 2.1. COop naHHbIX M (QopMUpoBaHUE HaOOpa MaHHBIX ISl CHCTEM

MaIIMHHOTO O0y4YeHus. 3arpy3Ka TaHHbIX U3 UHTEPHET U COITUAIbHBIX CETEH.

Tema 2.2. MeToabl OYUCTKHA M HOATOTOBKH JaHHBIX. OYHCTKA U IOATOTOBKA

naHHbIX Ha Python. PasmeTrka maHHBIX.

Tema 2.3. ObmenoctynHbie maTdopMbl a1 Xxpanenus faHHbIX. [Togxon Data-

Centric Al

Kputeprem olnieHMBaHMS pe3yJbTATOB SIBISETCA MPABHIBHOCTH BBINOJHEHHS
3aJIaHUs COTJIACHO 3asiBJICHHBIM TPEOOBAHUSIM

[Ipu olLeHKe BBIOJTHEHHOW J1a00paTOPHOM padOThl YUUTBIBAIOTCS CIEIYIOUINE
KPUTEPUH:

OTyeT coCTaBJieH BEpPHO, BCE TECTOBBIC IMPOTPAMMBI TMPOBEACHBI, JaHbI
NnoApOOHBIE OMUCAHUSI ONpPENETICHUN U TOHSATUM, BEPHO NMPUBEIEHBI MPUMEpPHl — 5
0aJlJIoB;

OTyeT BBINOJHEH B IIEJIOM BEPHO, UMEIOTCS HE3HAUUTENIbHBIC OIIMOKW TIPHU
0o(OpPMIICHIH TECTOBBIX OTYETOB — 4 Oalia;

OT4eT BBHITIOJIHEH CO 3HAYUTEIHHBIM KOJUYECTBOM OIIMOOK, HE COOTBETCTBYET
3asiBJICHHOMY CTaHJapTy, YacTO JACMOHCTPUPYIOTCS OIIMOKK TIPH BBITIOJIHEHUU
TECTUPOBAHUS TIPOrpaMM - 3 Oasna;

OT4eT cocTaBieH HEBEPHO, OOJIBIIIOE KOJTMIECTBO OMTUOOK MTPH O(POPMIICHUHN —
2 Oanna.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 KaXK/J10€ BBIMOJHEHHOE JIabopaTopHOE
3aganue — 5 0aJuIoB.

MakcumanbHOE KOJTUYEeCTBO 0alIOB 3a BCE 3a7aHus pa3zaena — 15 6amnos.



Tect

Bonpoc

Bapuanmbz omeema

Kax 6 oubruomexe NumPy
BLIYUCIUMb PA3MEPLI
maccuea (e2o uzmepenus)?

ndarray.ndim

ndarray.shape

ndarray.size

ndarray.itemsize

Kaxk 6 oubnuomexe NumPy
€030amb MHO2OMEPHbLU
maccus uz cnucka?

np.init([ 1, 2, 3])

np.array([1, 2, 3])

np.create([1, 2, 3])

np.Aill([1, 2, 3])

Kaxux cozoams mampuyy u3z
Hynet 8 NumPy?

np.empty((3, 5))

np.zerolnit((3, 5))

np.zeros((3, 5))

np.zero((3, 5))

B NumPy mampuyy moxcno | np.zeros()
€030amb pa3IU4HbIMU np.eye()
cnocobamu. Bvibepume np.full()
HeNnpasuIbHbIlL 6APUAHTI. np.ones()
B NumPy mampuyy moxcno | np.full()
€030amb pa3IUYHbIMU np.empty()
cnocobamu. Buibepume np.ear()
NPABUTIbHYIL 8APUAH. np.twos()

Jas texkymero koutpoJas TK3:

[IpoBepsiemass kommereHuus: IIK-2 CnocobeH ocymecTBIsTh MHPOEKTHO-
aHAJIMTHYECKHE pabOThl C UCHOJIB30BAHUEM TEXHOJOTUH OONBIIUX JaHHBIX U
MCKYCCTBEHHOTO MHTEJIEKTA

[1IK-2.1 Cnoco0eH 11aHupoBaTh U OPraHU30BbIBATH aHATUTHYECKUE pabOThI C
UCITOJIb30BAHUEM TEXHOJOTUNA OOJIBIINX JTaHHBIX

[1K-2.2 BpINOJHSIET MOJHBIA UMUK PEHICHHUS 3a7a4 C MOMOUIIBI0 MAIIMHHOIO
oOy4yeHus ¥ MPOJIBUHYTON aHAIUTUKH

Otuer mo mabopaTopHOi paboTe

JlaHHBIA BUJ KOHTPOJIS 3a Yy4eOHOW JEATEIBHOCTHIO OCYIIECTBISETCS B
TeueHue cemectpa. [locemenne 1abOpaTOPHBIX 3aHSATUN W BHITIOJIHEHUS 3aJaHUI
ABJIAETCS. JIONMYCKOM K 3a4ery (MpOMEXYTOYHOW aTTecTalyy) N0 IUCLUILIMHE.
OOyuaromuiics HE JOMyCKaeTcs K 3a4eTy (MPOMEXKYTOUYHOW aTTECTAaIluu), €ClId He
CIaHbl OTYETHI (B BUJE pa3pabOTaHHBIX TECTOBBIX HAOOPOB WM MPOrpamMM) MO BCEM
y4eOHbIM MOAYJSIM, a TaKke B ciydae Henobopa OaJIoB COTjacHO OallbHO-
peUTUHroBOM cucteMbl (MeHee 55). Jliia kaxIoro paszzena npeaycMoTpeHo ot 2 Ao 3
nabopaTopHbIX 3aaanuil. Kaxxnomy cTyeHTy BbIJaeTCsl MHANBUAYAIbHOE 3aJaHuE.

Texymuii KOHTpOJIb MPOBOAMTCS MEpe HadalioM KaxAaoro jJabopaTOpHOTO
3aHsATUA. OOydaroniygecss MPEJOCTaBISAIOT OTYET MO JlabopatopHOM pabdoTe B
AJIEKTPOHHOM BHUJI€ B BUPTYyaJIbHOM 0Opa3oBarenbHOM cpene Moodle.

Tembr TabopaTOpHBIX padoT:

Tema 3.1. ApxuTekTypa UEHTPOB O0OpaOOTKH J@HHBIX, KJIACTephl IS

napajjieNibHBIX U PACTPENEICHHBIX  BBIYUCICHHH. DkocucTema IS



pacrpeeIeHHOro XpaHeHHsI 1 00pabOoTKH O0JBIINX 00bEeMOB JaHHBIX: Apache
Hadoop, Pacnpenenennas ¢aiinosas cucrema HDFS. ITapagurma MapReduce.
Tema 3.2. Pemenue 3amau ¢ nomoirsio MapReduce. Anroputmel Ha rpadax B
MapReduce. Pig u Hive. NoSQL 6a3b1 nanasix: HBase u Cassandra. YARN.
MapReduce 2.0

Tema 3.3. Pacnpenenennas o0padoTka nanHbix B Apache Spark. Apxurektypa
Apache Spark: Resilient Distributed Dataset (RDD), nelictBus
tpancopmarmu. PaboTta ¢ manHbIME ¢ mcmonb3oBanueM Spark DataFrame.
Uctounuku nanubix s Spark DataFrame. OOpabGotka manHbIX B Spark
DataFrame. Mcnonp3oBanne SQL B Spark DataFrame

Kpurepuem olieHuBaHUSI pe3yjbTaTOB SBISIETCS MPABUIBLHOCTH BBHIMOJTHEHUS
3a/IaHMsl COTJIACHO 3asiBJICHHBIM TPEOOBAHUSIM

[Ipu orieHKe BBIOJTHEHHON J1a00paTOPHON PabOThl YUUTHIBAIOTCS CIIEIYIONTUE
KPUTEPHH:

OT4er cocTaBlI€H BEPHO, BCE TECTOBBIE MPOrPAMMBI IPOBEIEHBI, JIaHbI
NOAPOOHBIE OMUCAHUS ONPENENICHUN W MOHSATUM, BEPHO MPUBEACHBI MPUMEPHI — 5
0aJlJIoB;

OTdeT BBINIOJIHEH B I[E€JIOM BEPHO, UMEIOTCS HE3HAYUTENbHBIE OIMOKU MpHU
0 OpMJIEHUH TECTOBBIX OTYETOB — 4 Oasia;

OT4eT BBINOJIHEH CO 3HAYUTEIBHBIM KOJMYECTBOM OIIMOOK, HE COOTBETCTBYET
3asiBJICHHOMY CTaHJapTy, YacTO JAEMOHCTPUPYIOTCS OIIMOKK TIPU BBITIOJHEHUU
TECTUPOBAHUS IIPOrpaMM - 3 Oasa;

OT4eT cocTaByieH HEBEPHO, OOJIBIIIOE KOJTMYECTBO OMTUOOK TIPU OPOPMIICHUHN —
2 Oamna.

MaxkcuMaiabHOE KOJIMYECTBO OajuloB 3a KaXkJl0€ BBINOJHEHHOE J1abOpaTOpHOE
3a/laHue — 5 6aylioB.

MakcuMalibHOE KOJIMUECTBO OAJIJIOB 3a BCE 3a/1aHus pa3aena — 15 6amios.

Tect
Bonpoc Bapuanmer omeema
Buvibepume ons ueco ne 00paboTKa OOJIBIINX JTAHHBIX
ucnonvsyemcs Qpermeopk pa3paboTka MOTOKOBBIX NprutoxkeHui NRT
ApacheSpark. OHJIAiiH mponeccuHr Aanubx OLTP

paboTa co CTPYKTYpUPOBAHHBIMH JTaHHBIMU SQL

Apache Spark ucnonvzyemcsa | onnaitn npoueccurr nanaeix OLTP

80 MHO2UX cghepax. nocrpoedue ETL konBeepon
Bwibepume ooun eepHulii IIPWJIOKEHUSL BCTPAaBAEMBIX CUCTEM
sapuanm. obpaboTka naHHbIX MeHee 100 Mb
Kaxkoe onpeoenenue KOHTPOJIMPYET CTAaTyC PabOTHI

opaiisepa nauboiee 6epHoe. | paclpeessieT PeCypChl MEXy MPHIOKESHUIMH
ynpasJjisieT yepe3 00beKT SparkContext BBINIOJIHEHHEM 32124
BBINIOJIHSIET 3aAauu(‘asks) 1J1s1 BBIYUCICHUS

Kaxoe onpedenenue KOHTPOJIMPYET CTATyC PabOTHI
Menedcoepa pecypcos pacnpee/isieT pecypchbl MesK1y NPHJI0KeHUSIMHU
Hauboee gepHoe. YIIPABIISIET Yepe3 OOBEKT SparkContext BBHIOJIHCHUEM 337a4

BBITIOJTHSET 3a7a4M(tasks) 111 BBIYUCIICHUS




JUJI NIPOMEsKYTOYHOM aTTeCTALMU:

Tect

Bonpoc

Bapuanmbz omeema

Kax 6 bubnuomexe NumPy
BbLIYUCTUMD PA3ZMEPLL MACCUBA
(e2o usmepernus)?

ndarray.ndim

ndarray.shape

ndarray.size

ndarray.itemsize

Kax ¢ bubruomexe NumPy
€030amb MHO2OMEPHDLIL MACCUB
u3 cnucka?

np.init([1, 2, 3])

np.array([1, 2, 3])

np.create([1, 2, 3])

npfill([1, 2, 3])

Kaxux cozoame mampuyy u3z
nyneu 6 NumPy?

np.empty((3, 3))

np.zerolnit((3, 5))

np.zeros((3, 5))

np.zero((3, 5))

B NumPy mampuyy mosicno np.zeros()
co30amu pasnuyHbIMU np.eye()
cnocobamu. Beibepume np.full()
HenpasuIbHbII 6APUAHTI. np.ones()
B NumPy mampuyy moxcHo np.full()
€o30amu pasnuyHbIMU np.empty()
cnoco6azwu.vaz6epume np.ear()
NPAaBUNILHYII 6APUAHT. np.twos()

Buvibepume ons uezo ne
ucnonv3yemcs Ppeumsopk
ApacheSpark.

0bpabomka OONLUIUX OAHHBIX

paspabomka nomokoswix npunoxceruil NRT

onaaiin npoyeccunz oannvix OLTP

paboma co cmpykmypuposarnvimu oanHviMu SQL

Apache Spark ucnonvzyemcs
60 MHORUX Chepax.
Buvibepume ooun eepnbwiii
eapuanm.

onnaun npoyeccune oannvix OLTP

nocmpoenue ETL konseepos

NPULOINCEHUA 6CMpaAUBaAeMblX CUcmem

obpabomra oannvix menee 100 MB

Kaxkoe onpedenenue
Opatiiéepa Hauboee sepHoe.

KOHmMpOoaupyem cmamyc pabomaol

pacnpeoensiem pecypcol MeHcOy NPUNOHCEHUAMU

ynpaensem uepez oovekm SparkContext evitnoninenuem 3aoay

sbinonsem saoaqu(tasks) ons eviuucienus

Kaxkoe onpedenenue
MeHedcoepa pecypcos
Haubosee epHoe.

KOHmMpOJUupyem cmamyc pabomaol

pacnpeoensnen pecypcol Mexcoy NPULOHCEHUAMU

ynpasnsem yepez oowvexkm SparkContext svinonnenuem 3a0ay

sbinoHsem saoaqu(tasks) onsa eviuucienus
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