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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
ydeOHOM ToJTy Ha 3acefanuu kadeaper MudbopmaTuku u nHGOPMAIIMOHHON 0€30TIaCHOCTH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I/I.I/I.fapaHKOBa

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
ydeOHOM Toy Ha 3acefanuu kadenpel MubopmaTuku u nHGoOpManmoHHOW 0€301MacHOCTH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I/I.I/I.fapaHKOBa

Pabouast nporpaMma rnepecMoTpeHa, 00CyKeHa U 0100peHa s peanu3aiuu B 2028 - 2029
y4eOHOM roty Ha 3aceqanuu kageapsl MuapopmaTuku u nHOOPMAITMOHHON OE30TACHOCTH

IIporokom ot 20 . Ne
3aB. kadeapoii N.N. bapankoBa

Pabouas nporpaMma rnepecMoTpeHa, 00Cy kieHa 1 0100peHa s peanm3aiuu B 2029 - 2030
y4eOHOM roty Ha 3aceqanuu kapeapsl Muapopmarnku u nHOOPMAITMOHHON OE30MTaCHOCTH

[Iporokonm ot 20 1. Ne

3aB. xadenpoit I/I.I/I.fapaHKOBa

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopeHa s peanusaruu B 2030 - 2031
yueOHOM roJy Ha 3acefanuu kadeapsl HMupopmatuku u nHpopMaMoHHOH 0€30MacHOCTH

IIporokom ot 20 . Ne
3aB. kadeapoii N.N. bapankosa

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogoopena s peanmsanuu B 2031 - 2032
y4eOHOM Troly Ha 3aceqanuu Kageapsl HMudopmaTuku u nHPOpMAIMOHHON 6€30MaCHOCTH

IIporokom ot 20 . Ne
3aB. kadeapoii N.N. bapankosa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enbto qucuumuinasl «OcHoBbl Data Engineering» siBjisieTcsi  3HAKOMCTBO
00y4aroIuXxcs ¢ COBPEMEHHBIMHU TEXHOJIOTUSAMH cO3/IaHus U oocnyxuBanus Big Data; ¢
QITOPUTMAMH B METOJIaMU JJIsI UX 00pa0OTKH, U3YYCHHE CUCTEM U HHCTPYMEHTAIBHBIX
CPEICTB JJIsl XpaHEHUS M HaBbIKaMU 00pabOTKU OOJIBIINX MACCUBOB JAHHBIX B COOTBETCTBUU
¢ tpeboBanusmMu OI'OC BO mns cnenmansHoctr 10.05.03 «MuHbDOpManmonHas
0€30MMacHOCTh AaBTOMATU3UPOBAHHBIX CUCTEM.

2 MecTo 1ucHuILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunnuna Ocuobl Data nHKuHUpUHTa BXOAUT B 0053aTENbHYIO YaCTh Y4eOHOTO
IJ1aHa 00pa30BaTEIbHON MPOTPaAMMBI.

Jis u3y4yeHus IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIUILTNH/ TPAKTUK:

Nudpopmaruka

OcHoBbl 6e30macHoCTH HU(POBOro 001IECTBA

3nanus (YMEHHUS, BIQICHUS ), TOJTYYEHHBIC IPY U3YUYEHUHU JaHHOMW JIMCHIUILTAHBI
OyIyT HEOOXOUMBI JIS U3YUYCHHSI TUCITUTUINH/TIPAKTHK:

bezonacHocTh cuctem 0a3 JaHHBIX

Nudopmanrmonubie TeXHOIOTHHU. ba3bl JaHHBIX

3amuTa 3IEeKTPOHHOTO TOKYMEHTO000pOTa

3 Komnerenuuu odyyaromerocsi, popmMupyemMsbie B pe3y/bTaTe 0CBOCHHS

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHUs

B pesynbrare ocBoeHust AUCHUIUIMHBL (Moayns) «OcHoBbl Data HHXUHUPUHT A
00yyYaroImuics T0HKEeH 00Ia1aTh CICAYIOUMMHA KOMITETCHIHSIMH:

KOI[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMHN

OIIK-1 CniocobeH onieHuBaTh poiib HHGOpMauu, UHPOPMAILIMOHHBIX TEXHOJIOTUN 1
nH(pOPMaAITMOHHOM 0€30MaCHOCTH B COBPEMEHHOM OOIIECTBE, UX 3HAYCHUE /I 00CCTICUCHUS
00BEKTUBHBIX MOTPEOHOCTEN JTMYHOCTH, OOIIECTBA U TOCYAPCTBA;

OIIK-1.1 OrneHUBaET poJib HHGOPMAIIUU B COBPEMEHHOM OOIIIECTBE

OIlK-1.2 Bianeer coBpemeHHBIME HHGOPMAIITMOHHBIMU TEXHOJIOTUSIMHU

OI1K-1.3 [Tpumensiet cpeycTBa odecnedeHrs HHHOPMaIMOHHON 6€30MaCHOCTH




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIsI)
OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 69,8 akaj. 4acoB:
— ayauTopHas — 68 akajl. 4acos;
— BHeayauTopHas — 1,8 akaj. 4acos;
— camocTosTeNbHas paboTa — 38,2 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

<DopMa arrecraguu - 3a4€T

AynutopHas ] ©
o KOHTakTHas paboTa E = dopma TeKyIIero
= . s g Bu KOHTPOJIA
Paznen/ Tema 3 (B akaz. vacax) == n . p Kon
g & © | caMOCTOSTENBHON | YCIIEBAEMOCTH H
JUCLUATUINHBI 5 £ o . | xomnereHnuun
@) g £ paboTs IIPOME)KYTOYHOM
Tlek mal. | MpakT. Z'S aTTeCTaluu
" | zam. 3aH. | O =
1. OcHOBHBIE TOHATHS Kypca
"ocHossl Data Ingineering".
Texnonoruu obpadotku Big
Data. Otnuuue oT TpagUIUOHHON
TEXHOJIOTHH.
CamocrosTenpHOE
1.1 Mounstue Big Data. M3y ACHHC
yueOHOH U
TexHONOTUH XpaHEHUS U HayaHo
obpabotku Big Data. Tpu
onpe IS I/?X p JTUTEPaATYPHI, OIIK-1.1,
pen H 4 4 4 4,2 pabora ¢ pedepar OIlK-1.2,
XapaKTEPUCTUKH - OCHOBHbBIE
MaTepHaiaMu OIlK-1.3
npuHIMne! padoter VVV
. - 00pa3oBaTeIbHOT
(volume, velocity, variety) ¢
. o noptana u ObC.
Big Data.
IToaroroBka
pedepara.
HUroro o pazneny 4 4 4,2
2. Metoagsl coopa 1 006paboTku
IaHHBIX U3 ceTu Internet
CamocrosTenpHOe
2.1 OCHOBBI KJIUEHT- H3y4yeHue
CEpPBEPHOTO y4eOHOH 1
B3auMopelicteus. [lapcuHr Hay4HO
API JIUTEPATYPBHL, OIIK-1.1,
IMapcunr HTML. 4 4 6/41 6 pabora ¢ TectupoBanue OIIK-1.2,
BeautifulSoup, MongoDB MaTepuaIaMu OIIK-1.3
00630p cuctem ynpasieHHs o0pazoBarebHOT
6azamu nanaeix MongoDB o noptana u 3bC.
u SQLite IToaroroBka
TECTUPOBAHHIO
Hroro no pazaeny 4 6/41 6

3. Cucremsl ynpasieHus Big
data.




CamocTosATeIbHOE

U3ydeHHe
4eOHOH U
3.1 CoBpeMeHHBIE yHa 4O
TEXHOJIOTHH 00CITyKUBaHHS nmegaTypH OIK-1.1
Big Data. Texuuku u ’ e
9 6/41 6 pabota c TectupoBanue OIlK-1.2,
MCTOIMKH aHa]II3a, MarepuagaMu OIIK-1.3
npumeHuMsie k Big data. 0BPA30BATEIEHOL ’
TexHnonorus MapReduce. p
o noptaina u ObC.
[Toaroroska k
TECTUPOBAHHIO
4
CamocrosTenpHOe
U3ydeHHe
3.2 TIporpammMHoOe qg6H0171 u
obecrnieyeHue, IPUMEHIEMOe y HayaHo
IUTSL CTPYKTYPHPOBAHUS U IHTepaTypHI OIK-1.1
ananmmsa Big Data. ’ e
g 4 pabota c TectupoBanue OIlK-1.2,
KoHnconupanus u xpanenue MaTepanav OINK-1.3
AHHBIX B €IMHOM '
ﬁpOCTpaHCTZ];e U eIMHOU obpasosatesbHor
" o noptaia u ObC.
HOPMaJIM30BaHHOW MOJIENTH Hot:lromsxa «
TECTHUPOBAHHIO
Hroro no paszzeiny 6/41 10
4. IHCTpYMEHTBI JUISI aHAJTUTHKA
Big Data. Cucremsr ananusa Big
Data
CamocrosTenpHOE
U3ydeHHe
eOHol
4.1 Kynetypa cbopa u y‘;a zﬂy(l)n
HCTOYHHKH JTAHHBIX HI/ITegaTprI OIK-1.1
IIpenobpadoTka ’ S
pezobpanbotia 1 6/3,91 4 pabora ¢ TectupoBanue OIlK-1.2,
BU3YyaITU3aUs JAHHBIX MaTepuanav OIK-1.3
Vyumienue kauecTsa 06DAZOBATENLHOL '
paboTHI ¢ TaHHBIMH o HIZ)pTana u IBC
[Noaroroska k
TECTHUPOBAHHIO
4 CamocTosiTenbHOe
n3ydyeHue
4.2 Ucnonb3oBanue Hadoop ngHOﬁ "
MapReduce — mnatdopmbr y
HAay4HO
POrPaMMHUPOBAHUS U HTepaTypHI
OJIHE ’
BI;ICHH JLH el:llllgfIHHX pabora ¢ 3amura OIIK-1.1,
pacripen . 4 2 MaTepHaIaMH nabopaTopHOIH OIIK-1.2,
MapReduce-Bsrancienuii, ¢
o0pazoBarebHOT paboThI OIIK-1.3
HCTIONIb30BaHUEM OOJTBILIOTO
o noptana u 3bC.
KOJIMYECTBA KOMITBIOTEPOB ToaroToska K
(y310B, nodes), samTe
00pa3yromunx Kiacrep. naGopaTopHoii
paboTHI
10/3,9
HWroro no pazneny " 6
5. MammunHOe 00y4eHue.
TocTpoeHre 1 aHATN3 MOJIEIIH.
TloaroToBKa TaHHBIX.
5.1 IToaxompl K CaMOCTOSTENbHOE OIIK-1.1,
opranusanund NOSQL 4 6 4 W3yYCHUE TectupoBanue OIIK-1.2,
nmaHHbIx. Knacrepuzanmst. yueOHoil u OIIK-1.3




OnTuMH3aIus 3aIpoCcoB.

HAY4YHO
JIUTEPATYPHI,
pabora ¢
MaTepHaiaMu
o00pa3oBaTerbpHOT
o noprana u OBbC.
[Moaroroska k

TECTUPOBAHHIO
HWroro no pazaeny 4 6 4
6. Ponb A3b1KOB
nporpammupoBanus Python u R B
aHAINTHKE OOJBIINX TAHHBIX.
6.1 CpaBHHUTEIHHBIN aHATN3
s3pik0B Python u R B CamocrosTensHoe
npumenennn k Data Science U3yuYeHHE
- aHAJIN3 CTATHCTUKU yaeOHOH 1
ucnons3oBanus B Google HAy4YHO OIIK-1.1,
Trends. R — s13bIK 4 6 JIUTEPaTypHl, Pegepar OIIK-1.2,
MPOrpPaMMHUPOBAHUS JIJIS pabora ¢ OIlK-1.3
CTaTHUCTHYECKOH 00paboTKH MaTepHuataMu
JTAHHBIX U pabOTHI C o0Opa3oBateIbHOT
rpadukoii. [Ipenmymiectsa o moprana u ObC
u HegocTatku Python u R.
Hroro no pazuery 4 6
7. XpaHUIHINA JaHHBIX
pazmuaabIx TAoB. [{O/Ib1.
BuTpuHb JaHHBIX
7.1 Xpanunuuia JaHHBIX
(Data Warehouse). Turst CaMocTosTeIbHOE
xpaawmw. [{O/]pr1. HU3y4yeHUe
3alIUIIEeHHOCTD, yaeOHOH 1
WHTETpaIHsl, arperamus. Hay9HO 3ammura OIIK-1.1,
Paznenenrie HabopoB 2 2 2 JIUTEPATYPHI, naboparopHoi OIlK-1.2,
JTAHHBIX, UCTIOJIb3YEMBIX JJIS pabora c paboThl OIlK-1.3
orepaTuBHON 00paboTKH, U MaTepuaIaMu
JUIS peLeHus 00pa3oBaTENbEHOT
AQHATUTUYECKUX 3a]1ay. o noptana u ObC.
HWroro no pazgeny 2 2 2
8. 3auer
OIIK-1.1,
8.1 IlogroroBka B 3aueTy OI1K-1.2,
OIIK-1.3
Wroro no pazneny
34/11,9 i
Hroro 3a cemecTp 34 " ’ 38,2 3a4éT
34/11,9
Hroro no aucumruinie 34 ! 38,2 3a4eT

u




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Jis peanu3anuu npeaycMOTPEHHBIX BUJIOB yUeOHOM paboThl B KaUecTBE
00pa3oBaTeNbHBIX TEXHOJIOTHIA B penoaaBanuu qucuuruinabl « OcHoBel Data Ingeneering
UCTIONIB3YIOTCS TPAJAUIIMOHHAS B MOJTYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Peanmzanus KOMIIETEHTHOCTHOTO TIOJIX0/1a IPEyCMAaTPUBAET UCTIOIB30BaHUE B YICOHOM
IpoIecce aKTUBHBIX U HHTEPAKTUBHBIX (POPM MTPOBEICHUS 3aHATHIA B COYCTAHUH C
BHEAYJIMTOPHOU pabOTOM ¢ 1eTbI0 (POPMHUPOBAHUS M PA3BUTHS MPO(ECCHOHATHLHBIX HABBIKOB
oOydJaronuxcs.

[Tpu npoBeieHNH y4eOHBIX 3aHATHIA MPEToIaBaTeh 00ECIeYNBaET Pa3BUTHE Y
00y4YaroImuxcsi HABBIKOB KOMAaHTHON paOOThl, MEXIMYHOCTHOH KOMMYHUKAITUH, TIPUHSTHSI
PEIICHHIA, JIUJICPCKUX KAYECTB OCPEICTBOM IPOBEICHUSI HHTEPAKTUBHBIX JICKITUH,
IPYIIIOBBIX TUCKYCCHUH, POJIEBBIX UT'P, TPEHUHTOB, aHAIIN3a CUTYaIlUi, y4eTa OCOOCHHOCTE!
poeCCHOHATILHOM JISATEILHOCTH BBIITYCKHUKOB M IMOTpeOHOCTEH padoToaarenei. DopMer
yU4eOHBIX 3aHATHIA C HCITOJIB30BAaHUEM TPAUIIMOHHBIX TEXHOJIOTH:

* 0030pHBIC JICKIIUU — JUISI PACCMOTPEHHsI 00IUX BorpocoB MHpopMaTku u
WH()OPMAIMOHHBIX TEXHOJIOTHH, ISl CHCTEMATH3aI[UU M 3aKPETUICHUS 3HAHUMH;

* HH(QOPMAIIMOHHBIC — JIJISI O3HAKOMIICHUS C TEXHHUYECKUMU CPEJICTBAMU peaTn3aiiuu
MH(OPMAIMOHHBIX ITPOIIECCOB, CO CTAHIAPTAMU OPTaHU3aIUU CETEH, OCHOBHBIMU ITPHEMAMHU
3amuUThl H()OPMALIUHY, ¥ IPYTON CIIPABOYHON WH(pOPMAITUEH;

* JICKIUW-BU3YATH3AIUH — JIJISl HATJISAHOTO MIPEJICTAaBICHHS CITOCOOOB PEIICHUS

AITOPUTMUYECCKUX U (DYHKITMOHATBHBIX 3/1a4, BU3yaJIM3alUU PE3YJIbTATOB PEIICHUS
3ajad;

* CEMUHAp;

* MPAKTUYECKOE 3aHSITHE, TIOCBSIIIEHHOS OCBOCHUIO KOHKPETHBIX YMEHUN U

HABBIKOB I10 TIPEJIOKCHHOMY aJITOPUTMY.

6 YueOHO-MeTOAHYECKOE 0O0ecTieyeHHe CAMOCTOATEIbLHOMH padoThl 00yUarommuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OneHo4YHbIe CPeACTBA ISl IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluH
[IpencraBieHsl B IPUIOKEHUU 2.

8 YuedHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTIeYeHne TUCIHIIHHbI

a) OcHoBHas JUTEpaTypa:

1. Jansu, 3. I'. MeTtoapl, MOJIeNH, Cpe/ICTBA XpaHEHUsI 1 00paOOTKHU JaHHBIX :
yuebnuk / 3.1, lansn, FO.A. 3enenkoB. — MockBsa : By3osckwuii yueonuk : UTHOPA-M, 2022.
— 168 ¢. - ISBN  978-5-9558-0490-3. - Tekct :  DJNEKTPOHHBIA. -
URL :https://znanium.com/catalog/product/1834412 (nata obpamenus: 20.03.2025). — Pexum
JOCTYTIA: TIO TIOAITHCKE.

2. Buykos, A. A. 3amuTa uadopmanuu : yuedHoe nocodue 1uist By30B / A. A.BHyKoOB.
— 3-e u3n., mepepad. u qorm. — Mocksa : M3garenscto FOpaiit, 2023. — 161 ¢. —

(Beicmee  oOpazoBanme). — ISBN  978-5-534-07248-8. — TekcTt : JIEKTPOHHBIN
//O6pa3oBatensHas miardgopma IOpaiit [caiit]. — URL:https://urait.ru/code/512268 (mara
obpamenus: 20.03.2025).

3. Yepemyxwun A.Jl. bonpmme nannpie : yauedHoe nocooue / Yepemyxun A Jl.. —
Mocksa : Aii I[Im Ap Memma, 2023. — 782 c¢. — ISBN 978-5-4497-2138-9. — Texkct
:anektponnsiii // IPR SMART : [caiit]. — URL:https://www.iprbookshop.ru/129721.html
(mara obpamenus: 20.03.2025). — PexuM goctyma: st aBTOPU3UDP. TTOTH30BATENCH

4. Ananu3 gaHHBIX : yueOHUK 11 By30B / B. C. MxuTapsH [u ap.] ; Mo peaakmueit



https://znanium.com/catalog/product/1834412
https://urait.ru/code/512268
https://www.iprbookshop.ru/129721.html

B. C. Mxurapsina. — Mocksa : M3natenscTBo FOpaiit, 2023. — 490 c. — (Bricuiee

obpazoBanme). — ISBN  978-5-534-00616-2. — Tekct : SIEKTPOHHBINA
//Obpa3oBatenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511020 (mat
obpamenus 20.03.2025)

0) JlormonHuTeNnbHAs IUTEpaTypa:

1. Maprtummma C. A., CumonoB B. JI., Xpamuenko M.B. ba3wel mannbeix: Pabora c
pacnpeseneHHbpIME 0a3aMu TaHHBIX U pailyioBeiMu cucTeMamu Ha ipuMepe MongoDB u HDFS
¢ ucnoas3zoBanuem Node.js, Express.js, Apache Spark u Scala. / Maptummnu C. A.,Cumonos B.
JI., Xpammuenko M.B. M.: HUIl UH®PA-M, 2023 - 235 c. Tekcr : snekrponssii. - URL:
https://znanium.com/catalog/document?id=416159 (mara oopamenus: 20.03.2025). — Pexum
JOCTyTA: 10 TOITUCKE

2.IlmaronoB, A. B. MammunHoe oOydeHue : ydyeOHoe ImocoOue s BY30B /
A.B ITnaronoB. — Mockaa : 3narensctBo FOpaiit, 2023. — 85 ¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-15561-7. — Tekcr : anexktponnbiit // OOpa3oBatenbHas iardgopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/520544 (mara obpamenus: 02.03.2025).

3.ITanemos, C. B. OcHOBBI cOopa 1 00pabOTKH OOJBIIMX JAHHBIX : ydeOHOE Tocooue /
C. B. INanebmoB. — Cawmapa : I[II'YTU, 2023. — 285 c¢. — Tekcr : amekrponHHbii / JIaHp :
aJIeKTpOHHO-OnOMoTeynass cuctema. — URL: https://e.lanbook.com/book/411830  (mara
obpamienus: 30.03.2025). — Pexum goctyna: sl aBTOPHU3. MOJIb30BaTEIICH.

4. Koctrok A.WM. Opranumszamust oonaunbix 1 GRID-Beraucnenui : yue6Hoe mocobue /

Koctiok A.M.. — PocroB-Ha-/lony, Taranpor : HM3mareanctBo HOkHOro (hemepalbHOro
yuuBepcurera, 2018, — 121 ¢. — ISBN 978-5-9275-2879-0. — TekcT : snexrponnsiii // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/87734.html  (mara oOpamicHus:

02.03.2025). — Pexum moctyma: A1 aBTOPU3HP. MOJIb30BaTEICH

4.bapankoBa WM. U. Pa3paborka BJ[ B MS SQL Server ¢ umcmonb3oBanumem SSMS :
yueOHoe nocobue / M. U. bapankosa, Y. B. Muxaiinosa, I'. U. JlykesaoB ; U. 1. bapankosa,
V.B. Muxaiinosa, I'. U. JIykesinoB ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 anekTpoH. onr.
auck (CD-ROM). - URL:https://host.megaprolib.net/MP0109/Download/MObject/2021 .- ISBN
978-5-9967-1207-6. - TekcT : aneKTpoHHBIN. (1aTa oopameHus 21.03.2025)

5. Mapkun, A. B. TlporpammupoBanue Ha SQL B 2 4. YacTh 1 : yueOHHUK U IPAKTUKYM
s By30B / A. B. Mapkun. — 3-e u3n., nepepab. u gon. — Mocksa : M3garensctBo KOpaiiT,
2023. — 429 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-15817-5. — Tekcer :
anekTpoHHblt  //  OOpazoBarenbHass  tiarpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/509818 (nara obpamienus: 21.03.2025).

6. Mapkus, A. B. TlporpammupoBanue Ha SQL B 2 4. YacTh 2 : yueOHHUK U PAKTUKYM
1t By30B / A. B. Mapkun. — 3-¢ u3f., ucnp. u gorn. — Mocksa : 3narensctBo FOpatit, 2023.
— 385 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-15818-2. —TekcT :31eKTpOHHBIN //
OopasoBarenbHas 1iathopma HOpaiit [caiit]. — URL:https://urait.ru/bcode/509819 (nmara
obpamenus: 21.03.2025).

B) MeToanueckne yKa3aHusi: CM. IPUIIOKEHUS

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:


https://urait.ru/bcode/511020
https://znanium.com/catalog/document?id=416159
https://urait.ru/bcode/520544
https://e.lanbook.com/book/411830
https://www.iprbookshop.ru/87734.html
https://host.megaprolib.net/MP0109/Download/MObject/2021
https://urait.ru/bcode/509818
https://urait.ru/bcode/509819

IIporpammHoe obecnevyenune

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UU

MS Offlce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
Anaconda Python | cBo6oaHO pactipoctpansemoe [1O 0eccpovHO
Epaysep Mozilla cB0OOAHO pacmpoctpansemoe [10 O6eccpouHO
Firefox

IIpodeccuonanbHbie 6a3bI JAHHBIX U HH(POPMALIMOHHBIE CITPABOYHbIE CHCTEMBI

HazBanue kypca Ccpuika

HarmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nuaekc HaydHoro iutupoBanus | https://elibrary.ru/project _risc.
(PUHLY) asp

DnekTpoHHbIe pecypchl oudmmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTtepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1YJIs1)

MaTepI/IaJII)HO-TGXHI/I'-IeCKOG obecrieucHue JUCHHUIIIIMHBI BKIIIOYACT:

Y4eOHbIC ayTUTOPUU TSl TPOBEICHUS 3aHITHIA JIGKIIMOHHOTO THUMA. MyIbTUMEIHITHEIC
CpeACTBa XpaHEHWs, ITepelayd W TPEeACTaBICHUS WHbopManuu. Y4eOHbIE ayTUTOPHU JUIS
IIPOBEJICHUS IPAKTUYECKUX 3aHATHH, TPYNIOBbIX U UHAUBUyaJIbHBIX KOHCYJIbTAIUH, TEKYILIErO
KOHTPOJISI U IPOMEXYTOUHOH arrecTaiu MynbTUMEIUIHBIE CPECTBA XPAaHEHUSI, NIEpelauu U
npencrapicHuss uHpopManuu. [lomemmeHus s CaMOCTOSTEIBHOH paboOThl O0YYarOIIHXCS
[lepconanbHble KOMIBIOTEPHI C BbIXOJAOM B MHTEpHET W C JOCTYIOM B 3JIEKTPOHHYIO
nH(pOpMallMOHHO-00pa30BaTeNbHyI0 cpeay YyHuBepcurera. l[loMemieHust 1uisi XpaHEHUs H
npodunakTuyeckoro o0cay)uBaHusl yueonoro odopynoanus llkadsl 1is xpaneHus: yueOHo-
METOJINYECKON JOKYMEHTAIluH, y4eOHOTO 000py10BaHUS M Y4eOHO-HATJISIIHBIX TOCOOM.



ITPHJIOKEHUE 1

METOJUYECKHUE YKA3AHNMA 110 BbIITOJIHEHWIO
BHEAYJIUTOPHBIX CAMOCTOSTEJIBHBIX
PABOT

O01IHe M0J10KeHUu s

Hacrosmme meroauueckue ykasaHUs NpeJHa3HAUYEeHbl JJI OpraHU3alud BHEAYyJIUTOPHOU
CaMOCTOSITENIbHOM paboThl CTYJAEHTOB U OKa3aHUS IMOMOIIM B CAMOCTOATEIHLHOM H3YYCHHH
TEOPETHUECKOT0 U peaan3alui KOMIETEHIIUN 00y4aeMbIX.

JlaHHbIE METOMUECKUE YKA3aHUs HE SIBIISIOTCS YIEOHBIM TOCOOMEM, ITO3TOMY TIEpel Ha4aioM
BBIMIOJTHEHUSI CAMOCTOATEIBHOIO 33/JaHUs  CIEAYET M3YyYUTh COOTBETCTBYIOIME pa3zeiibl
JEKIMOHHBIX 3aHATUH, MaTepualioB 0O0pa30BaTEILHOTO IOpTajia, pa3feioB OCHOBHOM U
JIOTIOJIHUTENBHON JIMTEpATyphl, MPEACTaBIECHHBIX B MYyHKTe 8. «Y4eOHO-METOIMYECKOoe U
MH(pOpMaLlMOHHOE 00ecrieueHue TUCHUILUIMHBI (MOAY s )» AanHou PIT/I.

esn 1 32124 caMOCTOSATEILHON PadoThI

I_[eJ'IB CaMOCTOSITEIbHOM pa6OTBI — COJICIICTBHE ONITUMAJIbBHOMY YCBOCHHUIO yqeGHoro Marcpuraia
O6y‘IaIOH_II/IMI/IC$I, pPa3BUTHUC HX IMO3HaBaTEJILbHOM AKTUBHOCTH, T'OTOBHOCTH H HOTpe6HOCTI/I B

caM000pa3oBaHUHU.

3amauu caMoOCTOATEIbHO padoThI:

® [IOBBIIIEHUE UCXOIHOTO YPOBHS BJIaJ€HUSI UH(POPMALIMOHHBIMU TEXHOJIOTUSIMH;
e yriuyOJeHue U CUCTeMATHU3alMsl 3HAHWI;
® [I0CTaHOBKA U PEIIeHUE CTaHAAPTHBIX 33134 NPo(hecCHOHATLHON AeITeIbHOCTH;
e pa3BUTHE pabOTHI C PA3IUYHOM MO 00BeMy M BULY MH(pOpMaruei, yueOHONH U HaydHOMH
JIUTEpaTypou;
® IIPaKTUYECKOE MPUMEHEHNUE 3HAHNUN, YMEHUN;
®  CaMOCTOSITENIbHO UCIOJIb30BaHUE CTAHJAPTHBIX IPOrPaMMHBIX CPEACTB cOopa, 00padoTKH,
XpaHEeHUs U 3aIlIUThl HHPOpMaLUK
® pa3BUTHE HAaBBIKOB OPraHU3allUU CaMOCTOSITEIbHOTO Y4EOHOTO TpyAa U KOHTPOJIS 3a €ro
3¢ (HEKTUBHOCTBIO.
Bunbl BHEayAMTOPHOM caMOCTOSATENBHON padOThI U (POPMBI KOHTPOJIS U BpeMs Ha BBITIOJTHEHHE
KaXJIOT0 BHJAa CaMOCTOATENbHON palboThl ykazaHbl B NyHKTe 4. «CTpyKTypa U cojepikaHue
TUCHUIUIMHBD nanHou PII/I.

IMopsinok BBINOJHEHUS

[Ipy BBIMONHEHUW TEKYIIEH BHEAYAUTOPHONH CAMOCTOATENbHOW paboThl 0OydaromeMycs
CIeayeT NPUAEPKUBATHCS CIEAYIOMIETO MOPSIKA JEHCTBUM:

1) BHMMATEIBHO M3YyUYUTh COOTBETCTBYIOUINE TEOPETUUECKHUE Pa3/ieibl JUCUUIUIMHBI, MOJIb3YSACh
MaTepuaiaMu (JIeKIIMOHHBIMHU, MPE3EHTAIIMOHHBIMU, ayJIn0-BU3yaJIbHBIMHU ): a)
IIPEIOCTABIIIEMBIMU NIPENIOIABATENIEM HA JIEKIIMOHHBIX 3aHATHUSAX;

b) mnpenocTaBiIsieMbIMHU IPENOAABATENIEM B paMKax 3JIEKTPOHHBIX 00pa30BaTeNbHbBIX KyPCOB;
C) coaepXammMHcs B yueOHHKaX U yueOHbIX mocoousx IBC (31eKTpoHHO-O0MOIHMOTEYHBIX
CUCTEM), DJIEKTPOHHBIX KaTaJOr0OB YHUBEPCUTETA U UHTEPHET-PECYPCOB.

2) TlompobHO pa3o0paTh THUIIOBBIE NPUMEPHI PELICHUs 33734, PACCMOTPEHHBIE B paMKax

ayIUTOPHON KOHTAKTHOM paOOTHI C TIPETOIaBaTEIICM.



3) IlpuMeHNTH TONyYCHHBIE TEOPETUYECKHE 3HAHUS W IPAKTUYECKHE HABBIKM K PEIICHUIO
WHIIMBHUyaTbHBIX 3aJaHUH, K IPOX0XKICHNUIO KOMIIBIOTEPHBIX TECTUPOBAHUI.

4) Ilpu HEOOXOOUMOCTH, CHOPMHPOBATH IEPEYCHb BOIPOCOB, BBHI3BABIIMX 3aTPyIHEHHS B
npoIiecce CaMOCTOATENbHOM paboThl. OOCYINTH BO3HHUKIIIKE BOIPOCHI CO CTYICHTAMU I'PYTIIIbI,
B paMKaxX KOMaH/JHO-IIPOEKTHOW PabOThI, U C MPENOoaBaTeNIeM, B PAMKaX KOHCYJIbTAaIlMOHHON
MIOMOIIY, PEaTN30BaHHON JHOO B KOHTAKTHOH (opme, 1100 cpeacTBaMu WHPOPMAIMOHHO-
obOpasoBarenbHOU cpeabl BY 3a.

Kputepun onieHKkn BHeayAUTOPHBIX CAMOCTOSITEIbHBIX PadoT

KadecTBO BBINIOIHEHNUS! BHEAYAUTOPHON CAMOCTOSTENILHON PabOThI 00yUaromuXCs
OLIEHUBAETCS OCPEICTBOM TEKYIIETO0 KOHTPOJIS CaMOCTOSTENbHON paboThl 00YYarOLIUXCS C
UCIOJIb30BaHUEM OaJIIbHO-PEHTUHIOBOM CUCTEMBI.

B kauectBe (1)OpM TCKYLICTO KOHTPOJA MO AWCHHUILUIMHE HCIIOJIB3YIOTCA: MHIAWBUYAJIbHBIC
3alaHuA, ay JUTOPHBIC KOHTPOJIbHBIC pa6OTBI, KOMITIBIOTEPHOC TCCTUPOBAHUC.

MaxkcuMalbHOE KOJIMYECTBO 0ajIIoB 06yanOHlHﬁCH IIoJIy4aceT, €CJIn:

®  BBIIIOJHACT HHIWBHUYaJIbHBIC 3adaHus B COOTBETCTBUH
co BCEMH 3asIBJICHHBIMU TPEOOBAaHUIMU;

® JacT IIPAaBUJIbHBIC q)OpMYJII/IpOBKI/I, TOYHBIC OIMPCACIICHUSA, ITIOHATUA TCPMHUHOB,

® MOXeT 000CHOBaTh PallMOHAILHOCTh PEIIEHUs TeKyIleH 3a1a4H.;

e O0OCTOATENIBHO C  JOCTaTOYHOM  IOJHOTOM  HM3JIaraeT  COOTBETCTBYIOILYIO
TEOPETHUYECKUH PA3ELII;

® [pPaBUWIBHO OTBEYAET HA JOMOJHUTEIBHBIE BOIPOCHI MPENOJABaTENsd, UMEIOLINE
HEJIBIO BBIACHUTL CTCIICHb TOHUMAHWA UM JAHHOT'O MaTCpuralia.

50~85% OT MakCHUMaJbHOTO KOJMYECTBa OAJIJIOB OOyUaIOIIMICS MOTyYaer,

CCJIIN:

e HemnosHO (He MeHee 70% OT MOJHOT0), HO MPABUIIBHO BHINOJIHEHO
3aJaHuE;

" [pU WU3JIO)KEHWU ObUIM JOMYyIIEHbl 1-2 HECyIIeCTBEHHbIE OLIMOKH, KOTOpBIE OH
UCTIPABIISIET TIOCIIE 3aMEYaHUsI IPENo/IaBaTes;

" 1aeT npaBUIbHbIE (HOPMYIUPOBKHU, TOUHBIE ONIPEICICHUS, TOHITUS TEPMHUHOB,;

" MOXET 00OCHOBATh CBOM OTBET, IPUBECTH HEOOXOAUMBIC IPUMEDPHI;

" [PaBWJIBHO OTBEYACT HA JOTOJHHUTENBHBIC BOIPOCHI IMPEMOAaBaTellsi, UMEIOIINe
EJIBIO BBISICHUTH CTENIeHb TOHUMaHMS UM JIAaHHOTO MaTepuaia.

36~50% 0T MakCHMMaJbHOTO KOJHYECTBa 0AJUIOB O0YYaOLIUIiCS MOTyYaerT,

CCJIIN:

e HenoaHo (He MeHee 50% OT MOITHOT0), HO MPaBUIIBHO U3JI0KEHO
3a/1aHHUE;

e [IpU U3JI0KEHUH ObLIa TomylieHa 1 cyniecTBeHHas ommoKa;
® 3HAET ¥ IOHUMAET OCHOBHBIE MOJI0KEHUSI JAHHOM T€MBbI, HO I0ITyCKaeT HETOYHOCTH
B (hOpMyJTHPOBKE TIOHATHUI;
® 13Jj1aracT BBIIIOJHCHUC 3aJaHHUA HEJOCTATOYHO JIOTHMYHO M ITOCICAOBATCIBHO, l
3aTPYAHACTCA IPHU OTBCTAX HAa BOIIPOCHI IIPCIIOAaBaTCIIA.
35% u MeHee OT MaKCUMAaJIbHOTO KOJIMYECTBA OaJIJIOB 00yYaromMiics MoIydaeT, eCIu:



e HenosnHo (MeHee 50% OT MOJIHOTO) U3JI0KEHO 33aHUE;
e [pU M3JIOKEHUH ObUIM JOMYyIIEHBI CyIlecTBeHHbIe omuOku. B "0" Oamnos
IpernoaaBaTesib BIIPaBe OLEHUTH BBHIIIOJHEHHOE 00y4YaroluMCs 3aJaHKe, €ClId OHO
HE Y/IOBJIETBOPSET TPEOOBAHMUSM, YCTAaHOBJIEHHBIM IIPEMOAABATENEM K JaHHOMY
BUY pabOThI WM HE ObUIO MPECTABICHO JIJIS IPOBEPKH.
CymMmMa nosyyeHHbIX 0ajsioB IO BCeM BUaM 33/1aHUii BHEAyIUTOPHON caMOCTOATEIbHON
paboThI COCTABIIIET PEUTUHIOBBIN MMOKa3aTelb 00y4daronierocsi. PEHTUHTOBBIN MOKa3aTesb
00yyarolerocs BJAUSET Ha BBICTABJIEHUE UTOIOBOM OLIEHKH 110 pe3ysibTaTaM U3y4yeHHUs

JUCHUIIINHEL

[Toka3arenn M KpUTEpUM OLIEHUBAHMs IOJIYYEHHBIX 3HAHUN IpEJCTaBlIEHbl B IHKTE 7.0)
«O1eHOYHbIE CpeACTBa ISl IPOBEACHUS IPOMEXYTOUHOH arTecTanun» qanHoi PIT/I.



OLIEHOYHBIE CPEJICTBA JIJIS ITIPOBEJIEHMS ITIPOMEXYTOUYHOM ATTECTALIMU

OueHovHbIe cpeaCTBA /JIs1 MPOBeAEHHs MPOMEKYTOUHOI aTTeCTAlMU

ITPHJIO’KEHUE 2

Kon
WHJIMKATOpa

Nupukarop qocTUxReHUst
KOMIIETEHITHNH

O1neHOYHBIC CPEACTBA

OIIK-1 CniocobeH onieHUBaTh poiib HHGOPMAIUK, HHPOPMAIIMOHHBIX TEXHOJIOTUN U HHPOPMAIIMOHHOW 06€30MaCHOCTH B COBPEMEHHOM OOIIECTBE, UX

3HAa4YCHUC IJIA obecneyeHnst 00bEKTUBHBIX HOTpe6HOCTCﬁ JINYHOCTH, 06H_[6CTBa N IrocyaapcCTBa,

OIIK-1.1

OueHuBaeT poJib
uHpopmaruu B

COBPEMEHHOM OOIIIECTBE

IlepeueHsb TeopeTHYECKUX BONPOCOB

1.

2
3
4
5.
6
7
8
9

3nayeHue Big Data B pa3BuTHM COBPEMEHHOT0 001IeCTBA

OcHOBHBIE HampaBJIeHUs pa3BUTHs TexHonorui Big Data.

CoBpeMeHHBIE arnmapaTHbIe pemeHus st oopadorku Big Data.
OcHoBHBIE MeTo/1bI ToKcka Big Data u3 pa3nuyHbIX HCTOUHUKOB.
OCHOBHBIE IIOHATHS O CIIOCOOAX XpaHeHHs! UH(HOPMAILIMOHHBIX MACCUBOB.
OtnuuurenbHas ocooeHHocTs NoSQL.

HazoBuTe 0CHOBHBIE TISAITH XapaKTEPUCTHK, Tpucymme Big Data.

Kakue 3agaun MmoxxeT pemath ananus Big Data?

HazoBute MMPUHIUIIBI pa3pa60TI<H apaJlICJIbHBIX aJITOPUTMOB.

10. CaoiicTBa 60JBIIMX AaHHBIX U orpannyeHust RDBMS

11. Kakwue cymecTBy0T 60a30Bble TpUHIUIBEI 00padboTku Big Data?

12. YkaxxuTe, KaKoil HAIMOHAJILHBIN CTaHAAPT OMKCHIBAECT OMICHIBAET ApXUTEKTYpy big data?




3ananue. Kaxxapiit Mecsir B cetu Facebook BbIKiIaibiBaeTCs B OTKPBITHIN H0CTyN 30 MIIp/I HOBBIX HCTOYHHKOB
uHpopmanuu. Onpenenure, Kakoil He0OX0AUM 00BEM I XpaHEHHS TTOJTyUYEeHHBIX JaHHBIX 32 roj. Onumure

BO3MOJXHBIC MOACIN U MCTOJbI AJId XpPaHCHHUA IMOJTYYCHHBIX MAaCCUBOB JJaHHBIX 00JIBIIOr0 00BEMA.

OIIK-1.2

Braneetr coBpeMEeHHBIMU
UH(POPMALMOHHBIMA

TCXHOJIOIUsIMHU

3aganue. [IpoBecTr aBTOMAaTU3UPOBAHHBIN Mpoliecc cOOpa JaHHBIX C CATOB MO OMPEIEICHHBIM KPUTEPUIM
Ui cOopa KOHTEHTa B 33JIaHHOM MpeaMeTHoU oOmactu. OpraHu30BaTh MAPCUHT C MOMOIIBI0 OECIUTaTHBIX
CepBUCOB U 3anucaTh nanHble B hopmate CSV. CepBHCHI, ¢ TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBIISATH COOp
JAHHBIX:

. Import.io

. Webhose.io

. Dexi.io (panee CloudScrape)

. Scrapinghub

. VisualScraper

. ParseHub

. Spinn3r

. Xmldatafeed

. Hurrepnayt [ Catalogloader [1 u mp.

[Ipn aBTOMaTHM3MpPOBaHHOM cOOpe MHPOpPMAIMK HEOOXOAUMO COOMIOAATh JEHCTBYIONIEE 3aKOHOAATEILCTBO
P®, B KOTOpOM YCTAaHOBJIEHBI CIEQYIOIIME OTPAaHUYEHHUS, MMEIOLIUE OTHOIIEHHWE K CETH WMHTEPHET: He
JIOTIYCKaeTCsl HapyLIEHUE aBTOPCKMX M CMEXKHBIX IIpaB; HE JOIYCKAETCS HENPaBOMEPHBIM IOCTyN K
OXpaHseMON 3aKOHOM KOMIBIOTEpHOW HH(OpMAIMHM; HE JOMycKaeTcs cOOp CBEIEHHH, COCTaBIISIOLIMX
KOMMEPUECKYIO TaliHy, HE3aKOHHBIM CIIOCOOOM; HE JIOITYCKAeTCsl UCIIOJIb30BaHUE TPAXKIAHCKUX MpaB B LEIX

OrpaHNM4YCHNA KOHKYPCHINH.




3ananue. meercs mocratouno 6oibinoi Habop naHHbIX ((daiin B popmate CSV, cM. 3amanue 1), KOTOPHIi
Heo0xoauMo 3arpy3uTh B T u npeobpa3oBarh B TAOIUYHOE MPEICTABICHUE.

3ananue. 3arpy3uth Ooubliue 00BeMBbI JaHHBIX pa3nudHbIX popmatoB (CSV u JSON) B Jupyter Notebook.
OObequHUTH TaHHbIe U3 HECKONbKU3 Tabmull. [Ipor3BecTH COPTUPOBKY U BBIYUCIIEHHUS C TOMOIIbIO OKOHHBIX
GbyHKOMA (a7 BBIYMCIICHUS JUana3oHa 3Ha4YeHW ucmnosb3oBaTh SUM). [lpuMeuaHue: MOTOKM JaHHBIX
00JbIIIOT0 00BEMa MOTYT T'€HEpUPOBATh JaTYUKH, YCTAHOBIICHHBIC HA

aBuanBurarene - okoso 10 TO 3a momyaca. Takue e MOTOKH XapaKTEepPHHBI Ui OypOBBIX YCTaHOBOK WU
HedTenepepabaThIBAIOIIUX KOMIUIEKCOB H T.I1.).

3aganue. merorcs nannbie B Tabiuie Excel. [Ipeo6pasyeM 3T 1aHHBIE B yI0OHBIHN A1 KOMIIBIOTEPOB
¢dbopmar ¢ momomeo Python-6ubmmorexu Pandas.

3arpysure (daiin ¢ naHabIMU cebe Ha kKomnbioTep. B Google Colab otkpoiite daiin trips_data.xlsx.

BeiBeuTe nepBbie CTPOKH TaOIHUIIBI, HCIIONB3Yst Komany trips_data.head().

BriBeuTe nocieqHue CTpOKH TaOIHIIbL.

OTto0pa3uTe cTaTUCTHUECKYIO HH(OpMALIKIO 10 BeIOpaHHOMY (aiiiny ¢ nanHbMH. [locTpoiiTe nuarpammy o
CTOJIOITY C 3apabOTHOM MIIATOM.

3apanme. [locTpoiiTe rucrarpaMmy 1o Bo3pacTaM KiIueHToB. Jlrozel kakoro Bozpacrta 0oJibIlie BCETo Cpeau
KJIMEHTOB KOMITaHUU?

3aganue. BoiBeuTe CTaTHCTUKY 110 TOMY, KaKO€ KOJIMYECTBO JIFOACH MPEANIOYNTACT KAaKOH BH]I TPAHCIIOPTA.
[ToctpoiiTe ructorpamMmmy Mo 3TUM JTAHHBIM.

3ananue. Coznaiite u 00y4nTe MoJIeNb NaHHBIX. Ha BX0/ MOIeH MOAAI0TCS TaHHbIE O KIIMEHTE, porpaMmma

BbIJAcCT HanOoJIee BCpOHTHLIfI ropoJ HarpaBJICHUL.



https://docs.google.com/spreadsheets/d/1hC4Ux8VTwbhqlMmRpt3zlTUAxc1nX-zq/edit?usp=share_link&ouid=111695639210407557377&rtpof=true&sd=true

OI1K-1.3 [Ipumensier cpeacraa 3ananue. [IpencraBpTe BUTPUHY NTaHHBIX, KOTOpas OyJI€T ONMHUCHIBATh MCTOYHHMKHU JTAHHBIX, UCIIOJIb3yEMbIC

oOecrnieueHus yapexkIeHUEM W opranu3aiueii. CoctaBbTe peecTp UCXOMHBIX JaHHBIX C ONTUCAaHHEeM OOMEHHBIX (opmaToB
uH(MOPMAIMOHHON U niepeady JaHHbIX
0e301acHOCTH 3apanue. Onumute nponecc aHanu3a [IP- u MAC-aapecoB ¢ moMorbio MoayJist cyberpandas

6) HOpﬂ)IOK MPOBEACHUS l'[pOMC)KyTO'lHOﬁ aTTeCTaluu, NOKa3aTe/Jim 1 KPpUTEPUU ONCHUBAHUSA:

HpOMC)KYTO‘-IHafl arrecraguda 110 JUCLHUIIIINHE «OcHoBrl Data HHXXWUHUPUHIa» BKIHOYACT KOMIIBIOTCPHOC TCCTHPOBAHUC, IMO3BOJIAIONICC OLUCHHUTDH
YPOBEHb YCBOCHHUS O0YUYArOIIUMHUCS 3HAHUIM, M MPAKTHYCCKOE 3aaHue, BBIABIIAIONINE CTEeHb C(OOPMUPOBAHHOCTH YMEHHUI U BJIaJCHUIN; IPOBOIUTCS B
dbopme 3adera.

Ilokazamenu u Kpumepuu ouenueéanus zauema:

— Ha OLICHKY «3a4TEHO» — O0yJarOIINIiCs T0JbKeH HaOpaTh He MeHee 50% 0aioB mpu MPOXO0KIEHUN KOMITBIOTEPHOT'O TECTUPOBAHMSI, TOKA3aB 3HAHUE
TEOPETUIECKOT0 MaTepralia Ha YPOBHE BOCIIPOU3BEICHUS M OOBSICHCHUS WH(OPMAIINH, a TAK)KE BBITIOJHUTH JIJA0O0OPATOPHYIO paboTy, IPOAEMOHCTPHUPOBAB
YMEHHMsSI U HaBBIKU PELICHHs CTaHJApTHBIX 3a/ad.

— Ha OLIEHKY «HE 3a4TeHO» — OOy4Yarolluiics He JEMOHCTPHUPYET 3HaAHHE TEOPETUUYECKOro MaTepuaia Ha ypOBHE BOCHPOM3BEICHUS U OOBSICHEHUS
uHpopManuu, HabpaB Ha KOMIIBIOTEPHOM TecTUpOBaHUU MeHee 50% OasioB, a Takke He MOXKET BBIIOJHUTH J1a00paTOpHYIO paboTy M HE MOXKET MOKa3aTh
MHTEJJIEKTyallbHbI€ HaBBIKU PELIEHUS MPOCTHIX 3a/]1a4.



ITPHJIO’)KEHUE 3

METOJUYECKHUE YKA3AHUA
I1O BBIITOJIHEHUIO JIABOPATOPHbBIX PABOT

PGKOMGHI[aI_II/II/I HaIpaBJICHBI Ha OKa3aHUEC MCTOHHHGCKOﬁ IIoMoImM1 CTygCeHTaM IIpu
BBITIOJTHCHHUH Ha60paT0prIX 3aHATHH.

JlabopaTopHoe 3aHsITHE — 3TO 3aHATHE, IPOBOJAUMOE 101 PYKOBOACTBOM IPEIOIaBATENS]
B yuyeOHOW  ayauTtopud  (KOMIIBIOTEPHOM  Kjacce  yYHUBEpCUTETa  WIM  y4eOHOHU
CHEUMATU3UPOBAHHON J1a00OpaTOpUU YHUBEPCUTETA), HANPABICHHOE Ha YIIyOJeHHWE HaydHO-
TEOPETUUECKHUX 3HAHUI U MOTy4YeHHE JTa00PATOPHBIX HABBIKOB PEIICHHS TUTIOBBIX U MPUKJIAIHBIX
3azay.

Lenbto aGopaTOpHBIX 3aHATUHN sBIseTcs (popMHUpOBaHHE M OTpabOTKa TabOPATOPHBIX
YMEHUU 1 HABBIKOB, HEOOXOAMMBIX B MOCJIEAYIONIEH AEATEIbHOCTH 00yUYatOIIUXC .

OcHOBHBIMU 3a7]auaMu J1a0OPATOPHBIX 3aHATUH SBIISIFOTCS:

) yrayOjaeHre ypOBHS OCBOCHHSI OOLIEKYJNBTYPHBIX U NPOQECCHOHAIBHBIX
KOMIICTECHIHUIA;
) o0o01eHne, cucreMaTusanus, yriayOleHHue, 3aKperieHHe  IOJTY4YEHHBIX

71a00paTOPHBIX 3HAHUM IO KOHKPETHBIM TEMaM JUCLHUILIMH Pa3InYHbIX [IUKJIOB;

o npuoOpeTeHue CTyAeHTaMM YMEHMH M HaBBIKOB MCIIOJIb30BAaHUSI COBPEMEHHBIX
TEOPETUYECKUX 3HAHUN B PEIIEHUN KOHKPETHBIX MPUKIAIHBIX 3a]1a4;

J pa3BuTHE npo¢ecCHOHaTHHOTO MBIILIICHMYS, npodeccuoOHaTbHON u
II03HABATEJILHOM MOTHBAIUH.

[lepeuens TeM 1abopaTOpHBIX pabOT ompenensercs paboyeil mporpaMMoil TUCITUIUINHEI.
[Inan naGopaTopHBIX 3aHATHH OTBe4yaeT OOIIel HampaBICHHOCTH JEKIMOHHOTO Kypca U
COOTHECEH C HUM B TIOCJIEI0BATEIIBHOCTH TEM.

CrpykTypa 1a00paTOpPHOro 3aHATHS BKIIOYAET CIEIYIONNEe KOMIIOHEHTHI: BCTYTUTENbHAs
4yacTh, OTBEThl Ha BOIPOCH OOYyYarOUIMXCS; MPAKTUYECKas 4YacTh; 3aKIIOYUTEIBHOE CIIOBO
npenojaBarens. Bo BcTynurenbHO yacTu 00bABISETCA TeMa TEKyLIel 1adopaTopHOi paboTHI,
CTaBUTCS €€ LIeIH M 33aJjauu, IPOBOJUTHCS MHCTPYKTAX MO TEXHUKE 0€30IMacCHOCTU BBIIOJIHEHUS
paboThl, MPOBEPSETCS MCXOAHBII ypOBEHb I'OTOBHOCTU CTYAEHTOB K JabopaTopHO#l pabote
(BBINIOJIHEHUE TECTOB, KOHTPOJIbHBIE BOMPOCHI U T.I1.), BBIIAETCS OPSIIOK U YCIIOBUS BBITOJTHEHUS
nabopaTopHOil paboTHI.

Ha naGopatopHoM 3aHSTHH IpernojaBaTellb MOXET HCIO0JIb30BaTh Pa3HOOOpa3HbIe
obpaszoBatenbuble TexHonoruu (Meroael IT, pabora B komanme, case-study, mpoOiemHOe
oOyueHue, yyeOHbIe AMCKYCCHM U T.II.) 10 CBOEMY BBIOOpY JUISl TOCTH)KEHHUS KaueCTBEHHOI'O
YpOBHS 00yUYEeHUSI.

IIpaBunia no Texunnke 60€30MACHOCTH I 00Y4AIOLIUXCA TPH NPOBEACHUHN
JIa00paTOPHBIX padoT

Obwue npasuna:

1. JlaGopaTopHble pabOThl MPOBOJAATCS MO/ HAOMI0AeHHEM NpenogaBaTesid. K BeIMoIHEeHNIO
71a00paTOPHBIX pabOT CTYJCHTHI AOMYCKAIOTCS TOJIBKO MOCIE MPOCIYIINBAaHUS HHCTPYKTaxa Mo
TEXHUKE OE€30MacHOCTH, MpaBWJIaM MOBEICHHS, MPOTUBOMOXKAPHBIM MepaM B KOMIIBIOTEPHOM
KJIacce U CHEeHa3UPOBAHHBIX JIA0OPATOPHSIX.



2. OOGyuaeMblii JOKEH CTPOTO BBINOJHATH MPaBHJia TEXHUKHU O€30MaCHOCTH U CAHUTAPHO-
TUTUEHUYECKHE HOPMBI IMpU paboTe B KOMIBIOTEPHBIX KjaccaX M CHEIUATU3UPOBAHHBIX
1ab0opaTopUsiX YHUBEPCUTETA.

ITopsinok BbINOJIHEHHSI JIA0OPATOPHBIX PadoT
IIpy 1mOArOTOBKE K BBHINOJHEHUIO JIAOOPATOPHBIX PabOT CTYAEHT AOJDKEH IMOBTOPUTH
TEOPETUYECKHI MaTeprall, HeOOXOAMMBIH [T BBIOJIHEHHS 3aJaHHI MO TEKYIIEH TeMe.
JlaGopatopHasi paboTa BBINOJHIETCS KaXKIbIM CTYACHTOM CaMOCTOSITENIbHO, COTJIACHO
VHIVBUAYAJIBHOMY 3a/1aHUIO.

CTyneHTbl, MPONMYCTUBIINE 3aHITHS, BBIIOJIHSIIOT Ja00opaTopHble paboThl BO BHEYPOUHOE
BpeMs.

[Tocne BbImoNHEHUS KaXKaA0# 1a00paTOpHOI pabOThI CTYJACHT IEMOHCTPUPYET Pe3yIbTaT
BBITNIOJIHEHMS IPENIOIABATENIO B BUJIE OTUETA 110 JIaDOpaTOpHOU paboTe U OTBEYAET Ha BOIIPOCHI.
[IpenonaBarens oleHUBaeT pabOTy B COOTBETCTBUU C 3aJaHHBIMM KPUTEPUSMHU OLIEHKU
71a00paTOPHBIX padoT.

IIpaBuiia opopmiieHus pe3yJibTATOB M OLICHMBAHUA JIA00PaTOPHOI padoThI
PesynbraThl BBIMONHEHHON J1a0OpaTOPHOW pPaOOTBI OQOPMIISIOTCS B COOTBETCTBHH C
TpeOOBAaHUSAMU K BBIIOJIHEHUIO KOHKPETHOU paboThl.

JlaGopaTtopHasi paboTa cYMTAeTCsl BBHITOJIHEHHOM, €CIIM CTY/ICHT BBIOJIHWI €€ B TIOJIHOM
o0beme, 0e3 CyIIeCTBEHHBIX OLIMOOK U CAEJal BbIBOJ 10 MOJTYUYEHHBIM PE3YJIbTaTaM..

Jlis onieHMBaHMs pabOThI IPUIIAratoOTCs CAEAYIOLUE KPUTEPUH.

OM@HKCZ «3a4meHo) — pa60Ta BBIIIOJIHEHA B IIOJIHOM 00BeMeE U 0€e3 CYHICCTBCHHBIX OI_HI/I6OK, MOTYT
nMeThes  2-3 HECYHICCTBCHHBIC OIJ_II/I6KI/I, HCIIPABJICHHBIX CaMOCTOSATCIIBHO II0 TpC6OBaHI/IIO
nmpenoaaBaTeiis. CT}’)IGHT OTBCYACT HA MOCTABJICHHBIC BOIIPOCHI, MOXKCT O0BSACHUTH OCHOBHBIC
IMOJIOKCHHUA 110 TCMC pa6OTLI U UHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI.

Ouera «He3avemeHo» — NJONYIICHBI CYIICCTBCHHBLIC OImUOKHU B X0I¢€ pa60T51, KOTOPBIC CTYACHT

HE MOXKET HCTIPaBUTH JJaXKe M0 TPEOOBAHHUIO MPET01aBaTesl, WM paboTa He BHIIIOJIHEHA B TOTHOM
o0BeMeE.



