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JIucT akTyaausanuu padoyeii nporpaMmal

PaGouas mporpamMmma nepecMoTpeHa, 00CcyxkaeHa u ogodpeHa st peanuzanuu B 2025 - 2026
y4eOHOM roay Ha 3acenanuu kadeapsl HMudopmatuku u nHGopMannoHHO#N 6€30macHOCTH

IIporokom ot 20 1. Ne

3aB. kadeapoi I/I.I/I.ElpaHKOBa

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa u oo0peHa i peaymsanyn B 2026 - 2027
yueOHOM rony Ha 3aceganuu kadeapsl HMHpopmaTtuku U nuHGOpMAIIMOHHON 0€30MacHOCTH

[Iporokom ot 20 r. Ne
3aB. kadeapoit N.U. bapankosa

PaGouas nporpamMma nepecMoTpeHa, 00CykaeHa U o00peHa s peanusanuu B 2027 - 2028
y4aeOHOM roy Ha 3aceqanuu kadeapsl MHpopmaTuky u nHGOPMAMOHHON O€30IMACHOCTH

[IpoTrokom or 20 . Ne

3aB. kadeapoit I/I.I/I.fapaHKOBa

Pabouyast mporpamma nepecMoTpeHa, oocyxaeHa u oJoopeHa i peanusanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kadeapsl HMudopmaTuku u nHGOpMaMoHHOMN 6€30macHOCTH

IIporokonm ot 20 1. Ne

3aB. xadeapoii I/I.I/I.ElpaHKOBa

Pabouas mporpamMmma nepecMoTpeHa, 00CyxIeHa u oodpeHa st peanm3anuu B 2029 - 2030
y4eOHOM roy Ha 3acenanuu kadeapsl HMudbopmaTuku u nHGOpMAIMOHHOM 6€30TacHOCTH

[Iporokom ot 20 r. Ne
3aB. kadeapoit N.N. bapankosa

PaGouas nporpamMma nepecMoTpeHa, 00CykaeHa u ogoopenHa s peanusaruu B 2030 - 2031
yueOHOM rony Ha 3aceqanuu kadeapsl HHpopmaTtuku U nHGOPMAIIMOHHON 0€301acHOCTH

[IpoTrokom or 20 r. Ne
3aB. kadeapoi N.N. bapankoBa




1 Ilesin ocBOeHMSI TMCUMILTHHBI (MOTYJI)

Henbro qucumminabl «OcHoBel Data Engineeringy sBiasieTcs 3HAKOMCTBO 00YyYarOIIUXCSI
C COBPEMCHHBIMH TEXHOJOTHSIMH CcO3daHus u oOciayxuBanus Big Data; ¢ anropurmamu u
MeTOoAaMu JJI BX 00pabOTKH, U3yYCHHE CUCTEM U MHCTPYMEHTAJILHBIX CPEJCTB sl XpaHECHUS U
HaBBIKaMU 00pa0OTKM OOJBIINX MAaCCUBOB JIaHHBIX B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO
mus cnenuanbHOocTH  10.05.03  «MHDOpManmonHass 0e30MacHOCTh  aBTOMAaTH3MPOBAHHBIX
CHCTEMY.

2 MecTo qUCHMIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

HucuuruinHa OcHoBbl Data mHXHMHUpHHTA BXOAMT B 00s3aTENBHYIO 4acTb y4eOHOIo
u1aHa 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  n3ydeHus  AMCLUUIUIMHBL  HEOOXOOWMBI  3HaHUS  (YMEHMs,  BIAJEHUs),
c(hOpMHUPOBAHHBIE B PE3yJIbTAaTe U3yUSHHS AUCUUIUINH/ TPAKTUK:

WNudopmaruka

Teopus nndopmaruu

OcHoBbl 6e30macHOCTH IU(POBOTO OOIIECTBA

3HaHus (yMEHUS, BJIaJIeHUs ), MOTyYeHHbIE IPU U3YyUYEHUH JAAHHON JAMCUMIUIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3yUEHHsI AUCIUTUTUH/TIPAKTHK:

be3onacHocTh cuctem 6a3 JaHHBIX

Nudopmanmrontbie TeXHOTOTHH. ba3bl mTaHHBIX

3amura 31eKTPOHHOTO IOKyMEHTO000poTa

3 Komnerenuun odyyaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHHUS

AUCHMILTMHBI (MOYJIs1) U IVIAHMPYEMBbIe Pe3yJibTaThl 00y4YeHHs

B pesynbrate ocBoeHus aucuuiuinHbl (Moayins) «OcHoBel Data uHXUHMpUHTa»
o0y4aroImuiics 10JKeH 00J1a1aTh CIEAYIOIMMU KOMIIETEHIUSIMHU:

KOI[ HHIWKaTOopa HHI{I/IKaTOP JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Crnocoben omeHuBath poiab HHPOpPMAIMK, HWHHOPMAIMOHHBIX TEXHOJOTUH W
nH(OpMAITMOHHOW 0€30MacHOCTH B COBPEMEHHOM OOIIECTBE, WX 3HaYeHWE Il 00ecTeueHUs
00BEKTHUBHBIX MOTPEOHOCTEH IMYHOCTH, OOIIIECTBA U TOCYAAPCTBA;

OIIK-1.1 OLeHuBaeT poJib HH(PpOPMAIMU B COBPEMEHHOM OOIIECTBE

OIIK-1.2 BrnageeT coBpeMeHHBIME HH(POPMAITMOHHBIMU TEXHOJIOTUSIMH

OIIK-1.3 [IpumMmensieT cpeacTna ooecreueHust HHPOPMaIMOHHOK 0€301aCHOCTH




4. CTpyKTYpa, 00bEM M CcOlepKaHue TUCIUILITHHBI (MOILYJIs1)
OO6mas TpyAO0EMKOCTh JAUCIHMIUIMHBI COCTaBisgeT 3 3adeTHhIX eamnmi] 108 akazx. dacos, B TOM

HHUCJIIC:

— KOHTaKTHas paboTa — 69,8 aka. 4acos:

— aynutopHas — 68 aka. 4acos;
— BHeaynutopHas — 1,8 akas. yacos;
— caMocTosTeIbHas paboTa — 38,2 aka. 4acos;
— B (hopMme nmpakTHueckoii moarotoBku — 0 aka. 4yac;

qDopMa aTreCTaluu - 3a4€T

AynuropHas 3 e
o | xomrakTHAs pabota E = dopma TeKyIIero
= s X B, KOHTPOJIS
Paznen/ Tema 3 (B akaj. uacax) g A o ORTPO. Kon
S 3 ©] caMOCTOSTENBHOM | yCIeBaeMOCTH H
JCIIATUIHB 5 £ = ., | xommereHIK
@) g £ paboTs IIPOMEKYTOUHOH
Tek. mad. | mpaKT. z'€ aTTecTalMu
3aH. 3aH. | O &
1. OcHoBHbIE TIOHSTHSA Kypca
"ocwoBel  Data  Ingineering".
Texnosorun  obpaGotku  Big
Data. Otnuume oT TpaaUIIMOHHOMN
TEXHOJIOTHH.
CamocTosTenbHO
1.1 Tlomstue Big Data. HU3ydeHHEe yIeOHOU
TexHONOTHH XpaHeHUs | Y HAy4YHO
aborku Big Data. Tpu JIUTEPATYPHI
ggpe&;nsno I/I)? v efgon}l]}:(): ’ OIK-1.1,
peAcILIIoN 4| 4 4 4,2 p pedepar OITK-1.2,
XapaKTePUCTHKH - MarepHranaMi OTK-1.3
OCHOBHBIC TIPUHIIMIIBI 00pa3oBaTebHOT '
paborsr  VVV  (volume, o noprana u ObC.
velocity, variety) ¢ Big Data. Iloaroroska
pedepara.
HWroro no pazneny 4 4 4,2
2. Meroasl cbopa u 00pabOTKH
JIaHHBIX U3 cetH Internet
CamocrosrensHoe
2.1 OCHOBBI o
H3y4eHue yueOHou
KITEHT-CEPBEPHOTO
M U HAy4HO
B3aumozeiictBus. [lapcunr HTEDATY DAL
API Db OTIK-1.1,
Tapcusr HTML.| 4 | 4 | 64m 6 P TecTupoBarme OITK-1.2,
. MarepuaiaMu
BeautifulSoup, MongoDB OIIK-1.3
00pa3oBaTeILHOT
O0630p cucTeM ynpaBliCHHS
o noprana u ObC.
0azamu nmaHHbIX MongoDB
. IToaroroska k
n SQLite
TECTHPOBAHHIO
Hroro mo pazzneny 4 6/41 6

3. Cucremsr ympasienus Big
data.




CamocTosTenpHOe
H3y4eHUE yueOHOU

3.1 CoBpeMeHHBIC Y HAy4HO
TEeXHONOTHH 00CTyKUBaHUS JUTEPATYyPHI, OTK-1.1
Big Data.  Texuuin u 6/411 6 pabota ¢ Tectnposanme | OIMK-1.2,
METOTUKH aHaITH3a, MarepuaiaMu OIK-13
nmpuMeHnMBle K Big data. 00pa3oBaTeILHOT
Texuomnorust MapReduce. o noprania u ObC.
ITonroroBka
TECTUPOBAHHIO
CamocTosTenbHOe
3.2 [IporpammHuoe n3y4eHue yueOHou
obecrieyeHue, MPUMEHIEMOE Y Hay4YHO
JUls  CTPYKTYPHPOBAHUS K JIMTEPATYPHI, OTK-1.1,
aHanu3a Big Data. 4 pabora ¢ Tectnposanue OITK-1.2,
Konconmunmanuss 1 xpaHeHue MarepHanaMiu OTK-1.3
JAHHBIX B €IMHOM 00pa3oBaTeIbHOT
MPOCTPAHCTBE H  EIUHOU o moprana u ObC.
HOPMaJIM30BaHHON MOJIENH IToaroroska x
TECTHPOBAHHIO
Hroro 1o pazneny 6/41 10
4. IHCTpYyMEHTBI ISl aHATUTHKA
Big Data. Cucremsl ananusza Big
Data
CamocrosaTtensHoe
HU3y4YeHHE yIeOHOU
4.1 Kynerypa cbopa Y Hay4yHO
HCTOYHHKHU JIAHHBIX JUTEPATyPHI, OIK-1.1,
Ipenobpadorka " 6/3,91 4 padora ¢ TecTnpoBane OIK-1.2,
BH3yaJIH3alHs JaHHBIX MarepralaMi OINK-13
Viyunrenne KauecTBa 00pa3oBaTeIbHOT
paboTHI ¢ TaHHBIMU o moprana u ObC.
IToaroroska x
TECTHPOBAHHIO
CamocTosTeNbHOE
4.2 Ucnons3oBanre Hadoop H3yYeHHUE yueOHOM
MapReduce — mmardopmer 1 HAy4HO
[IPOrPaMMHUPOBAHUS u JIMTEPATYPHI,
BBITTOJTHEHUS aboTa ¢
pacipenenéHHbIX MaIT)epHa,naMn 3amura . OIK-1.,
N 4 2 nabopaTopHOn OI1K-1.2,
MapReduce-Berunciennii, ¢ o0pazoBaTenbHOT
paboTHI OIIK-1.3
UCTIOJIB30BaHUEM OOJIBIIIOTO o noprana u IbC.
KOJIMYECTBA  KOMITBIOTCPOB IoaroroBka K
(y37108B, nodes), 3alInuTe
00pa3yromux Kiacrep. n1abopaToOpHOiA
paboTh
Hroro no pazneny 10/3,91 6

5. MaiuHHOE

HOZ[FOTOBKa JIAHHBIX.

oOyueHue.
IocTpoeHne W aHAIU3 MOJEIH.




CamocTosTenpHOe
H3y4eHUE yueOHOU

Y HAy4HO
S i ot
P 1 4 4 6 4 P TecrupoBanue OIIK-1.2,
naHHbBIX.  Knactepuzarus. MarepuaiaMu
OIlK-1.3
OnruMu3aIys 3armpocoB. 00pa3oBaTeIbHOT
o noprana u ObC.
TToaroToBka
TECTUPOBAHHIO
HWroro no pazneny 4 6 4
6. Poinp SI3BIKOB
nporpammupoBanus Python u R B
AHAJTUTHKE OOJIBIINX JIAHHBIX.
6.1 CpaBHHUTENBHBIA aHAIN3
s3pikoB Python u R B
- CamMocTosTenpHOe
npumenennu k Data Science .
M3yYeHUE yueOHOU
- aHaJm3 CTATHCTHKH AVIHO
ucrnons3oBanus B Google HI/II/ITZ ZT . OIIK-1.1,
Trends. R — ssok| 4| 4 6 DATYPbI, Pedepar OIIK-1.2,
pabora c
MIPOrpaMMHUPOBAHHUS IS OIIK-1.3
N MaTepHaiamMmu
CTaTUCTHYECKOH 00paboTKu
00pa3oBaTeILHOT
JAHHBIX W paboThl  C
o o noprana u 9bC
rpadukoii. IIpeumyniectea
u Hepocrarkd Python u R.
Hroro no pazneny 4 6
7. Xpanunuiia JTAHHBIX
pa3JIUYHBIX  THUIIOB. HOdsr.
BuTpuasl 1aHHBIX
7.1 Xpanunuia JaHHBIX
(Data Warehouse). Twumsr
CamocrosTenbHOe
XPaHUITUIII. HO/Ip1 o
M3y4YeHUE yIeOHOM
3aluIIeHHOCTD, W HAVHO
WHTErpanus, arperauus. o Zq 3ammra OIlK-1.1,
Paznenenue Habopos| 4 2 2 2 JIUTCPATYPBI, nabopaTtopHon OIIK-1.2,
pabota ¢
JIAHHBIX, UCTIOIb3YEMBIX JJISt paboThI OIIK-1.3
. MaTepuaiamMmu
oriepaTUBHONW 00pabOTKH, U
s pelmeHms 00pa3oBaTebHOT
A o noprana u IbC.
AQHAJMTHYECKUX 33/1a4.
HWrtoro no pazaeny 2 2 2
8. zager
OIIK-1.1,
8.1 IToxaroroBka B 3a4eTy 4 OIIK-1.2,
OI1K-1.3
HWtoro no pazaeny
Hroro 3a cemectp 34 134/11,9U1 38,2 3a4éT
Wrtoro no aucuurimze 34 34/119 38,2 3a4eT

)4




5 Oopa3oBaTeibHbIE TEXHOJIOTHH

Jns  peanu3anuMy  NPEAYCMOTPEHHBIX BHJOB yueOHOHM paboThl B KauecTBe
o0pa3oBaTeNbHBIX TEXHOJIOTHI B mpernogaBanuu aucuuminael «OcHoBel Data Ingeneering
UCTIOJIB3YIOTCS TPATUIIMOHHAS K MOAYIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HH.

Peanu3zanust KOMIIETEHTHOCTHOTO MOJIX0/1a ITPEyCMaTPUBAET UCIIOIb30BAHUE B y4E€OHOM
npolecce AakTHBHBIX M HWHTEPAKTHBHBIX (OPM TPOBEJCHHMS 3aHATHH B COYETAaHUH C
BHEAyIUTOPHOI paboToil ¢ 1enblo GOpMHUPOBAHUS U Pa3BUTUS MPO(ECCHOHAIBHBIX HABBIKOB
00yyYarouuxcs.

[Ipu mnpoBeneHuu ydeOHBIX 3aHATUN MpenojaBaTesib 00ECleYyUBaET pa3BUTHE Y
00y4aroNMXCcsl HABBHIKOB KOMAHAHON pabOThl, MEXKIMYHOCTHOH KOMMYHHUKAIMH, MPHHATHUSL
pelIeHui, TUAEPCKUX KaueCTB MOCPECTBOM MPOBEACHHUS UHTEPAKTUBHBIX JIEKLNMN, IPYIIOBBIX
JTUCKYCCUH, PpOJIEBBIX UIp, TPEHHHIOB, aHAIW3a CHTyallud, Yy4yeTa OCOOCHHOCTEH
podecCHoHANTBHON eI TEIIBHOCTH BBIITYCKHIUKOB U TOTPEOHOCTEH paboToaaTeNe.

@®opMbl y4eOHBIX 3aHATHH C UCTIOJIb30BAaHUEM TPAAUIIMOHHBIX TEXHOJIOTHIA:

* 0030pHBIC JIEKIIMHM — JUII PAcCMOTpeHust oO0mux BompocoB WHbopmaTtuku u
UH(POPMALMOHHBIX TEXHOJIOTHH, ISl CHCTEMATH3aIUU U 3aKPETUICHUS 3HAHUH;

* uH(pOpMAaIMOHHBIE — JAJIi O3HAKOMJICHHSI C TEXHHUYECKHMMU CPEACTBAMH peaTH3aliu
MH(POPMALMOHHBIX TPOIECCOB, CO CTaHAAPTAMH OpPTaHM3AIMU CETEeW, OCHOBHBIMH INPHEMaMHU
3aIuThl UH(OpPMAILIMY, U IPYTOM CIIpaBOYHON HH(DOpMAIIUEH;

* JIEKUMU-BU3yaJIM3allUM — JUIsl HarJIAJHOTO IIPEACTABIEHUs CIOCOOOB pEIICHUS
ITOPUTMUYECKHX U (QYHKIIMOHAJIBHBIX 3a7a4, BU3yaJln3alluy Pe3yIbTaTOB PEIIEHUS 3aj1ay;
* CEMHUHAp;

* IPaKTHUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HAaBBIKOB 110
IPEJIOKEHHOMY aJITOpPUTMY.

6 YueOHo-MeToquYecKOe oDecriedeHre CAMOCTOATEIbHOH padoThbl 00yYaloIIuXcsl
[IpencraBneHo B mpuiiokeHuu 1.

7 OneHOYHBIE CPeACTBA A5l IPOBeeHHS MPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqUYecKOe M HH(OPMALIMOHHOE o0ecTiedeHHe TUCIUIIMHBI (MOTYJIs)

a) OcHoBHas1 IMTEpaTypa:

1. Dansu, 3. T'. MeTtoasl, MOZIENH, CPECTBA XPAHCHUS M OOPAOOTKU JaHHBIX | yueOHHK /
O.I'. ansn, FO.A. 3enenkoB. — Mocksa : By3zosckuii yueOnuk : UHOPA-M, 2022. — 168 c. -
ISBN 978-5-9558-0490-3. - Tekct : 3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1834412 (mara oOpamenus: 02.04.2024). — Pexum
JOCTYyTA: 1O MOJIIUCKE.

2. Baykos, A. A. 3amuTa nHbopmanun : yuebHoe nocobdue i By30B / A. A. BHykoB. —
3-e usn., nmepepad. u mon. — Mocksa : M3narensctBo Opaiit, 2023. — 161 c. — (Bricmiee
obpazoBanne). — ISBN 978-5-534-07248-8. — Texkct : anektponnsiii // OOpa3zoBarenbHast
mwiatpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/512268 (mata oGpareHus:
02.04.2024).

3. Yepemyxun A.Jl. Bonbiue nannsie | yueoHoe mocobue / Hepemyxun A.Jl.. — MockBa
. Al [T Ap Meauma, 2023. — 782 ¢. — ISBN 978-5-4497-2138-9. — Tekcr : 31eKTpOHHBI //
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/129721.html (nata oGparenust:
02.05.2023). — Pexum qocTyna: 1jisi aBTOPU3UP. TIOJIb30BaTENCH

4. AHanu3 naHHbIX | yueOHuK it By30B / B. C. Mxwurapss [u ap.] ; mox penakiueii B. C.
MxurapsHa. — Mocksa : M3gatensctBo FOpaiit, 2023. — 490 ¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-00616-2. — Tekcr : anekrponHbiii // OOpa3oBarenbHas miatgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/511020 (nara obpareHus:



02.04.2024).

0) lonoJiHMTE ILHAA JIUTEPATypAa:

1. Maptummma C. A., CumonoB B. JI., Xpamuenko M.B. ba3el nanneix: Pabota c
pacnpeeseHHBIMA 0a3aMu TaHHBIX U (QaitioBeIMH cucTeMamMu Ha mpumepe MongoDB u HDFS ¢
ucnonb3oBanuem Node.js, Express.js, Apache Spark u Scala. / Maptumn C. A., Cumonos B. JI.,
Xpamyeako M.B. M.: HUIL[ MHOPA-M, 2023 - 235 c. Tekcr : amekrpoHHBIA. - URL:
https://znanium.com/catalog/document?id=416159 (mara oOpamenus: 20.04.2023). — Pexum
JOCTyHa: MO MOJMUCKE

2.IlnatonoB, A.B. MamuaHoe o00ydeHue . ydeOHOe 1ocoOuMe i BY30B/

A. B. IlmaronoB. — MockBa: W3nmarenmsctBo  IOpaiit, 2023.— 85c.— (Bricmee
obpazoBanue). — ISBN 978-5-534-15561-7. — Tekct : anekTpoHHblii // OOpa3oBaTeibHas
wiatrhpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/520544 (mata oGpareHus:
02.04.2024).

3. Koctiok A.M. Opranuszaius o6aaunsix 1 GRID-BerumcieHuii © yae6Hoe mocooue /
Koctiok A.M.. — Pocros-na-/lony, Taranpor : M3marensctBo HOxHOTO (heaepanbHOrO
yauBepcurera, 2018. — 121 ¢. — ISBN 978-5-9275-2879-0. — Tekct : anexrponnsiii // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/87734.html (mara oGparienus:

02.04.2024). — Pesxum 10CTyMa: st aBTOPU3HP. TOJIb30BaTEIEH

4.bapankoBa M. U. Pazpaborka B/l B MS SQL Server ¢ ucmnonp3oBanrem SSMS :
yuebnoe mocodue / M. . bapankosa, V. B. Muxaiinosa, I'. U. JIykesHoB ; 1. 1. bapankosa, Y. B.
Muxaitnosa, I'. U. JIykesno ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1 s5ieKTpoH. onT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2021. - ISBN
978-5-9967-1207-6. - Tekcrt : 3neKTpoHHBIi. (1aTa oOpameHus 21.04.2024)

5. Mapkus, A. B. [IporpammupoBanue Ha SQL B 2 4. Yacth 1 | y4eOHUK M IPaKTUKYM

i By30B / A. B. Mapkun. — 3-¢ u3j., nepepad. u gon. — Mocksa : M3ngarensctso FOpaidT,
2023. — 429 c¢. — (Beicmiee oOpazoBanue). — ISBN 978-5-534-15817-5. — Teker
anekTpoHHbii  //  OOpaszoBarenbhass  miaargopma  Opaiit  [caiit]. —  URL:

https://urait.ru/bcode/509818 (nata obparmienus: 21.04.2024).

6. Mapkun, A. B. [IporpammupoBanue Ha SQL B 2 4. YacTp 2 : yueOHHUK U MPAKTUKYM
quis By30B / A. B. Mapkun. — 3-¢ u3f., ucmp. u 1o, — Mocksa : M3garensctso FOpaiit, 2023. —
385 c¢. — (Bwicmiee obpasosanue). — ISBN 978-5-534-15818-2. — Tekcr : ayeKTpoHHbIH //
O6paszoBarenpnas 1iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/509819 (nara
obparuenus: 21.04.2024).

B) MeToanyecKkue yKasaHus:

r) IIporpammHuoe o6ecnieuenne u UHTepHET-pecypcesl:

IIporpamMmmHoe o0ecnieueHne

Haumenosanue 110 No norosopa CpoK neicTBuUS JIUIEH3UU
LibreOffice cB000AHO pacrnpocTpansgemoe 110 0EeCCPOUHO
Bpaysep Mozilla

payscp cB000JIHO pacmpocTtpansiemoe [10 0eccpouHo
Firefox
Bpaysep Yandex ¢B0001HO pactpocTpansemoe 110 0eccpovHoO
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IIpodeccnonanbHbie 0a3bl JAHHBIX M HH(OPMAIIMOHHBIC CIPABOYHbIE CHCTEMbI

HasBanue kypca CchUIKa
DnekTpoHHas 0a3za MepUoIUYECKUX M3manuii East
View Information Services, OO0 «<MUBUCy»

Hanmonanenass wmHGOpMalmoHHO-aHAIUTHYECKAs

https://dlib.eastview.com/

cucrema — Poccuiickuii wunmexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PMHII)

[TouckoBas cucrema Akanemusi Google (Google URL: https://scholar.google.ru/
Scholar)

demepalbHOE  TOCYIApCTBEHHOE  OIOKETHOE

yUpeKIeHNE «®DeepanbHbIi uncturyt|URL: http://www1.fips.ru/

IPOMBINIICHHON COOCTBEHHOCTHY
Poccmiickass  ['ocynmapctBeHHas  OuOnuoTeka.

https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

MemnyHapozu?a;I 68.38 ITIOJTHOTCKCTOBBIX http://link.springer.com/
KypHaJIOB Springer Journals

MexnyHapoaHas pedepaTuBHas U

HONHOTEKCTOBAas ~ CIpaBodHas 0Oa3a  mansbix|https://www.nature.com/siteindex
HaYYHBIX M31aHuii «Springer Naturey
ApxuB HayyHBIX JKypHaioB «HamuoHanbHbIN
SIIEKTPOHHO-MH(OPMALMOHHBI  KoHIopumyM»|https://arch.neicon.ru/xmlui/
(HITHOHMKOH)
JniekTpoHHbic pecypert Gnbmmorexn MITY . https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
9 MaTepuajJIbHO-TEXHHYECKOE o0ecneueHrue AU CIUIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUYECKOE 00ecTiedeHne JUCIUIUINHBI BKIIIOYAET:

Y4eOHble ayTUTOPUH AJIs POBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA

MynbpTUMEIMIHBIE CPEICTBA XPAaHEHHUS, IIEPEIau U MPeICTaBICHUS HHPOPMALIHH.

Y4eOHble ayIUTOpUU IS TPOBENEHHUS TMPAKTUYECKUX 3aHATUN, TPYIIOBBIX U
WUHIMBUAYAIbHBIX KOHCYJBTAIlMM, TEKYIIET0 KOHTPOIS U MPOMEKYTOUYHOW aTTeCTaluu
MynbsTUMeANIHbBIE CPEICTBA XPAaHEHHUS, TIepeauu U MPeACTaBICHUs HHPOPMAITIH.

[Tomernenust st caMOCTOSATENBHOM Pab0ThI 00yYaIOIUXCS

[lepconanbHble KOMIBIOTEPHI C BBIXOJOM B MHTEpHET U C JOCTYNOM B JJIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA

[Tomemienuss isi  XpaHeHHS ¢ MOPOPHIAKTUYECKOTO OOCTYKMBaHUS  yueOHOro
o0opyioBaHUsA

[Hxads! q1s1 XpaHeHUS y4eOHO-METOAUYECKON TOKYyMEHTAINH, YIeOHOTO 000pyA0BaHuUs
1 y4eOHO-HaIJISTHBIX TOCOOUH.



NNPUJIO)KEHME 1

METO/INYECKHUE YKA3AHUWA
I10 BBIIIOJIHEHMIO JIABOPATOPHBIX PABOT

PeKOMCHI[aHI/II/I HalpaBJICHbI Ha OKa3aHUC MCTOﬂH‘-ICCKOﬁ nmomMonu CTyAC€HTaM HPH BBIITOJIHCHUN
71a00paTOPHBIX 3aHITHH.

JlaGopaTopHoe 3aHATHE — 3TO 3aHATHE, MPOBOAMMOE TOJ] PYyKOBOJCTBOM IIPEIOJaBaTeNs B
y4uebHOH aynmuropuu (KOMITBIOTEPHOM KJIacCe YHUBEPCUTETA WIM YYeOHOH CHeIMaTn3upOBaHHOMN
1ab0paTOpUU YHUBEPCUTETA), HATIPABICHHOE Ha YTITyOJCHUE HAYYHO -TCOPETUICCKUX 3HAHUIM U MTOJTyYCHHUE
71a00paTOPHBIX HABBIKOB PEIICHUS TUIIOBBIX U MPUKIATHBIX 3a/1a4.

Lenbro abopaTOpHBIX 3aHATHI SBIIsSETCS (POPMUPOBAHUE U OTPAbOTKA JTaOOPATOPHBIX YMEHUH U
HaBBIKOB, HEOOXOIUMBIX B ITOCIEIYIOLIEH AEATEILHOCTH 00y arOIIXCsl.

OCHOBHBIMHU 3agadyaMu na6opaTopHL1x 3aHATHH SIBJISIOTCS:

o yriryOJieHrne ypOBHS OCBOCHUS OOILEKYIBTYPHBIX U MPO(ECCHOHATBHBIX KOMITETCHIIHH;

o 00001IeHne, CUCTeMaTH3aIus, YIIIyOlieHHe, 3aKpervieHrne MOMyYeHHBIX J1TabopaTOpHBIX
3HaHUH 10 KOHKPETHBIM TeMaM JUCLIUILIHH Pa3JIMYHbIX IUKJIOB;

. npuobpeTeHrne CTyJeHTaMH yMEHHH ¥ HaBBIKOB HCIOJB30BAHHUSA COBPEMEHHBIX
TEOPETHYECKHUX 3HAaHWH B PEIICHUN KOHKPETHBIX MIPUKIAJHBIX 33/1a4;

. pasBuTHE TNPO(ECCHOHATBHOTO MBIIUICHHUS, NPO(EecCHOHATbHOM W IO03HABAaTEIbHOU
MOTUBaUU.

[lepedens Tem J1abopaTOpHBIX padOT ompeaensercs paboueil mporpammoil aucuurusbl. [lnan
NabopaTOpHBIX 3aHATHH OTBEYAET OOIIEH HANpaBICHHOCTH JIEKHMOHHOTO Kypca U COOTHECEH C HUM B
HOCIIEJOBATEIBHOCTH TEM.

CTpyKTypa 1a00paTOpHOTO 3aHATHSI BKIIIOYAET CICAYIONIHE KOMIIOHEHTHI: BCTYIUTENbHAS YacTh;
OTBETHl Ha BOIPOCH OOYYaIOLIMXCSl; NPAKTUUECKasl 4acTh; 3aKJIIOYUTENBHOE CIIOBO mpenoaaBaTes. Bo
BCTYIHTEIBHONW 4acTH OOBABISIETCS TeMa TEKylleH J1abopaTopHOil pabOThl, CTABUTCS €€ LeNu U 3a/ady,
NPOBOJUTHCS MHCTPYKTaXX IO TEXHHKE OE30MaCHOCTH BBHINOJHEHHS PaOOThI, MPOBEPSETCS HCXOIHBIN
YPOBEHb TOTOBHOCTH CTYACHTOB K J1a0OpaTOPHOH paboTe (BHIMOJHEHUE TECTOB, KOHTPOJILHBIE BOTIPOCH! U
T.11.), BBIJIAETCS IOPSAOK U YCIOBHS BBITIOJTHEHUsSI 1a00paTopHOl paboThI.

Ha nmaGoparopHOM  3aHATHM  IpeHoOAaBaTelb  MOXKET  HCIOJb30BaTh  Pa3sHOOOpas3HbIE
oOpa3zoBatesbHbie TexHojoruu (Meroibl |T, pabora B komanme, case-study, mpobGiemHoe oOyueHue,
y4eOHbIe IUCKYCCHH U T.II.) IO CBOEMY BBIOOPY AJIsl TOCTHKEHNS KaYECTBEHHOTO YPOBHS 00yUYEHHSL.

IIpaBuia mo TexHuke 6€30MaCHOCTH AJI 00yYAIOIIMXCH NPH NMPOBeIeHNH Ja00PaTOPHBIX
padoTr

Obwue npasuna:

1. JlaGopatopHble pabOThI TMPOBOAATCA TIOJ HAOIIOJCHWEM TpenojaBareiis. K  BBITOJIHESHUIO
71a00paTOPHBIX Pa0OT CTYACHTHI JOIMYCKAIOTCS TOJILKO TOCJE MPOCITYIIMBAHUS WHCTPYKTaXKa 10 TEXHUKE
0e30MacHOCTH, TpaBUaM T[OBEACHUS, IPOTUBOMOXKAPHBIM MepaM B KOMIBIOTEDHOM Kiacce U
CHCIMATM3UPOBAHHBIX JITA00PATOPHUSAX.

2. OOydaeMbli  JOJDKEH  CTPOrO  BBINOJHATH ~ NpaBUja  TEXHUKH  OC30MACHOCTH M
CAaHUTAPHO-TUTHEHWYECKHE HOPMBI INPH padoTe B KOMIIBIOTEPHBIX KJIaccax M CICIUATU3UPOBAHHBIX
nmabopaTopusX YHUBEPCUTETA.

IMopsiiok BLINOJTHEHHS JIA00PATOPHBIX PadoT
[Ipy mMOArOTOBKE K BBHINOJHCHUIO J1a0OpaTOPHBIX pPabOT CTYACHT JOJDKEH IIOBTOPUTH
TEOPETHUECKUI MaTepuall, HeOOXOIUMBIN JIJIsl BBITIOJIHEHUS 3aIaHUH 110 TEKYIIeH TeMe.
JlabopatopHast pa0OTa BBHIMONHSAETCS KaXIbIM CTYACHTOM CaMOCTOSITEIBHO, COTJIACHO
WHJMBUAYJILHOMY 3aJaHUIO.

CTyaeHTBl, IPOITyCTUBILUE 3aHATHS, BHIIOIHSIOT JIAOOpaTOPHBIE Pa0OTHl BO BHEYPOUHOE BpEMSI.



ITocie BBITIOMHEHUS KaXAOW JTA0OPAaTOPHOW pabdOTHl CTYIOSHT IEMOHCTPHUPYET pe3yibTaT
BBITIOJTHEHUS TPET0IaBaTEII0 B BUE OTYETA 10 JIAOOpaTopHOi paboTe U OTBEYAET Ha BOIIPOCHL.
IIperronaBatens omneHWBaeT pabOTy B COOTBETCTBHM C 33JaHHBIMH KPUTEPUSIMH OIEHKH JIaOOPaTOPHBIX
pabor.

IIpaBuia opopmiieHust pe3yJIbTATOB H OIleHMBAHUS JIA0OpPaTOPHOii padoThI
Pe3ynpTaThl BEIMOIHEHHOW 1a00paTOpHON paboThl OOPMIISIOTCS B COOTBETCTBHU C TPEOOBAHUSMH K
BBITIOJIHEHUIO KOHKPETHOM PabOoTEHI.
JlabopaTtopHas paboTa cyMTaeTCs BBHIOJHEHHOW, €CITU CTYICHT BBITIONHWI €€ B IOJIHOM O0BeMe,
0e3 CyIIeCTBEHHBIX OMIMOOK ¥ CAEIANT BBIBOJI IO TIOJYUYEHHBIM PE3yJIbTaTaM..
Jnst onieHnBaHus pabOThI MPUIIATAIOTCS CIEAYIONINE KPUTEPUU.
Oyenxa «3aumeno» — paboTa BHITIOJTHEHA B IOJIHOM 00beMe 1 0e3 CYIIECTBEHHBIX OMNO0K, MOTYT UMETHCS
2-3 HeCyIIecTBeHHBIE OIMUOKH, UCTIPABIICHHBIX CAMOCTOSATENFHO TI0 TpeOOBaHMUIO NpenoaBatens. CTyaeHT
OTBEUAeT HA TOCTABJICHHBIE BOMPOCHI, MOXKET OOBSACHUTH OCHOBHBIE IOJIOKEHHUS MO TeMe pPadOThl H
MHTEPIPETUPOBATH MOJTYUYCHHBIC PE3YJIbTATHI.
Oyenxa «He3auemeHo» — NOMYIICHBI CYIIECTBEHHBIE OITUOKH B X0/€ PabOTHI, KOTOPHIE CTY/IEHT HE MOYKET
WCIPaBUTH JIaXKe 10 TPeOOBaHUIO MpEnojaBaTeis, Hild paboTa He BHIIIOIHEHA B TIOJTHOM 00beMe.



MNPUJIOXKEHHUE 2

7 OneHOYHBbIE CpeACTBAa /ISl IPOBeJeHUsI IPOMEKYTOYHOM aTTecTalluu

Kon HNHpukaTop noCTHXKEHUA

OneHouHbIe cpencTBa
HHIUKATOPa | KOMIICTCHITUH

OIIK-1 CnocoGen onenuBarh posb HHGOPMAIMU, HHGOPMALMOHHBIX TEXHOJIOIHH M HHPOPMAIIMOHHON 0€30I1aCHOCTH B COBPEMEHHOM OOIIECTBE, UX 3HAYEH HE IS
oOecrnieueHusI 0ObEKTUBHBIX IOTPEOHOCTEH JIMYHOCTH, 0OIIECTBA ¥ TOCYAapCTBa;

OIlK-1.1 OrnenuBaet poib uHpopmanuy | IlepeyeHnb TeopeTHYECKUX BOMPOCOB

B COBpEMEHHOM 00IIIeCTBE 1. 3nauenue Big Data B pa3BuTHU COBpEeMEHHOTO O0IIIECTBA

OcHoBHbIE HampaBJIeHHUs pa3BUTHUs TexHoNorui Big Data.

CoBpeMeHHbBIC anapaTHbIe pelieHus s oopadotku Big Data.
OcHoBHBIE MeTOIBI TTorcka Big Data u3 pa3iHyHbIX UCTOYHHUKOB.
OCHOBHBIC ITOHATHSA O CIIOCO0axX XpaHeHUS HHHOPMAIIMOHHBIX MACCHUBOB.
OrianunTeabHas ocooeHHOCTs NoSQL.

Ha3zoBure ocHOBHBIE IATH XapaKTEPUCTHUK, npucyne Big Data.

Kakwe 3a1aun MOXeT peuiath ananus Big Data?

© © N o g~ w b

Ha3zoBure npuHIUIbI pa3paboTKH NapaiedbHbIX allOPUTMOB.
10. CaoiicTBa O0NBIIMX AaHHBIX U orpannieHus RDBMS
11. Kakwue cymiecTByIOT 6a30BbIe TPUHIMIB 00padboTku Big Data?
12. YxkaxuTe, KaKOM HALIMOHAIBHBIN CTAaHIAPT OIUCHIBACT OMHUCHIBAET apXUTEKTYpy big data?
3apanme. Kaxnapiii mecsm B cetn Facebook BeiknmanmeiBaeTcss B OTKpBITHIA noctyn 30 MIpJ HOBBIX HMCTOYHHKOB

nHpopmanuu. Omnpenenute, Kakoi HeoOXOoOUM 00BeM Ui XpaHEHHs IMOJYYCHHBIX NaHHBIX 3a roj. Onummre




BO3MOXKHBIC MOJCIN U MCTOJbI JIS1 XPAaHCHUA MTOJTYYCHHBIX MACCUBOB JadHHBIX 0OJBIIOr0 00BbEMA.

OIIK-1.2

BraneeT cOBpeMEHHBIMU
HHPOPMALMOHHBIMH

TCXHOJIOIusAMU

3ananue. [IpoBecTH aBTOMATH3UPOBAHHBIH MTPOIIECC cOOpa JaHHBIX C CAUTOB MO OMPEICTICHHBIM KPUTEPUIM ISl cOopa
KOHTCHTA B 3aJaHHOU MpeAMEeTHOM o0sacti. OpraHu30BaTh MAapCHHT C MOMOIIBIO OECIIIATHBIX CEPBUCOB U 3alUCaTh
nanubie B popmate CSV. CepBHCHI, C TOMOIIBIO KOTOPBIX MOYHO OCYIIIECTBIISTH COOp AaHHBIX:

. Import.io

. Webhose.io

. Dexi.io (panee CloudScrape)

. Scrapinghub

. VisualScraper
. ParseHub
. Spinn3r

. Xmldatafeed

. Iurrepnayt 1 Catalogloader 1 u mp.

Ilpu aBTOMATH3MPOBAaHHOM cOOpe HMH(pOpPMAIUK HEOOXOIMMO COONIOAATH ACHUCTBYIOIIEE 3aKOHOIATENLCTBO PD, B
KOTOPOM YCTaHOBJICHBI CIICAYIONINE OTPAHWYCHHUS, HMMCIONIUEC OTHOIICHHWE K CETH WHTEPHET: HE JOIyCKaeTcs
HapyIICHUE aBTOPCKUX W CMEXKHBIX IpaB; HE JOMYCKAeTCS HENPAaBOMEPHBIM JOCTYI K OXPaHSEMOW 3aKOHOM
KOMITBIOTEPHO# MH(OPMALIMKU; HE JOMYCKAeTCss cOOp CBEACHUH, COCTABIISAIONIMX KOMMEPUECKYIO TaliHYy, HE3aKOHHBIM
croco0oM; He JA0IYyCKAeTCs UCIOJIb30BaHUE IPakIaHCKHUX IIPaB B EJIAX OrPAHUYCHUS KOHKYPEHIINH.

3aganue. mMeeTcs noctarodHo 00mbIoi Habop maHHBIX (¢aiin B popmate CSV, cMm. 3ananue 1), KOTOPBIA HEOOXOTUMO
3arpy3uth B OT u mpeoOpazoBaTh B TAOJUYHOE MTPEJICTABICHUE.

3aganme. 3arpy3uth OonbliMe 00BbEMBbI JaHHBIX paznuyHbIX ¢GopmaroB (CSV u JSON) B Jupyter Notebook.

OObeanHNATH JaHHBIE U3 HECKOIbKH3 Tabmuil. [Ipon3BecTr COPTHPOBKY M BBIYUCIEHUS C IIOMOIIHI0 OKOHHBIX (hYHKIIHN




(1 BEIYUCIICHUS AWAna30Ha 3HaYeHHH ucmosib3oBate SUM). TIprMedanue: MOTOKH JaHHBIX OOJBIIOT0 00heMa MOTYT
TCHEPUPOBATh JTATUYNKH, YCTAHOBJICHHEIC Ha

aBuajBurateae - okoio 10 TO 3a momuaca. Takue jxe TMOTOKM XapakTepHbI il OYpOBBIX YCTaHOBOK U
HedTenepepadaThBAIONIMX KOMIUIEKCOB U T.11.).

3ananme. Mmetorcs nannbie B Tabnuie Excel. [IpeoOpazyem 3Tu AaHHbIE B YAOOHBIN JIJIsl KOMIBIOTEPOB (hopMaT

¢ momosio Python-6ubnmmorexkn Pandas.

3arpysure ¢aiii ¢ nanapIMU cebe Ha koMmbioTep. B Google Colab oTkpoiite daiin trips_data.xIsx.

BeiBeauTe niepBbie CTPOKHU TaOJIHUIIbI, UCTIONB3Ys KoManay trips_data.head().

BrIBemuTe mocIieIHUE CTPOKHU TaOITHIIBL.

OToOpa3zuTe CTaTUCTHYECKYIO HH(DOPMAIIKIO 0 BEIOpaHHOMY (aiiiny ¢ nanHbeIMU. [locTpoiiTe ruarpaMmy 1o CTOJIOIY C
3apaboTHOM IIaTOH.

3aganme. [locTpoiiTe rucrarpaMMy 1o Bo3pactaM KJIMeHTOB. JIiofei Kakoro Bo3pacTa OoJblile BCErO CPeAr KINEHTOB
KOMITaHUH?

3ananue. BeiBenure CTaTUCTUKY IO TOMY, KAKOE KOJIMYECTBO JIFOAEH NPEAIIOUYNTAET KaKod BUA TpancnopTa. Iloctpoiire
TUCTOrPaMMYy 110 3TUM JJAHHBIM.

3aganue. Co3paiiTe 1 00y4YuTe MOJIENb JaHHBIX. Ha BX0JI MOJIeNn IOJar0TCs JaHHBIE O KIIMEHTE, MPOTrpaMMa BhIIaeT

HaunOoJiee BEpOSATHBIN ropo1 HalpaBJIeHHUS.

OIIK-1.3 [Ipumenset cpencraa
obecrneueHus
WHPOPMAITHOHHOH

0e30ImacHOCTH

3aganme. IlpencraBeTe BHTPHUHY [aHHBIX, KOTopas OyIeT ONHMCHIBaTH HMCTOYHMKH JAHHBIX, HCIOJb3yeMble
yUpekKJAeHHEeM WM opraHmzanuei. CocTaBbTe peecTp HCXOIHBIX NAHHBIX C ONHCAaHHMEM OOMEHHBIX (QOpPMAaTOB H
repenavy JIaHHbIX

3aganue. Onmmmre nporecc aHamza [P- w MAC-aapecoB ¢ moMomsio Moayiisi cyberpandas

0) Ilopsiok mpoBeaeHUA MPOMEKYTOUYHOM ATTECTALUM, I0KA3ATeJIM U KPUTEPUU OLIEHUBAHUS



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

[TpomexyTounast arrectanus no aucnuiuinae «OcHoBbl Data MHXUHMpPHHTA» BKIIOYAET KOMIBIOTEPHOE TECTHPOBAHHUE, IMO3BOJISIIOINECE OIICHHUTH
YPOBEHb YCBOCHUS O0YYAIOMIUMUCS 3HAHUH, U MPAKTUYECKOE 3a/IaHNe, BBIABIIIONINE CTEIICHh C(OOPMHUPOBAHHOCTH YMEHUI W BIIaJICHUI; TIPOBOJIUTCS B
dhopme 3auera.

Ilokazamenu u Kpumepuu oueHueanus sauema:

— Ha OIICHKY «3a4TE€HO» — 00yJaromuiics JoKeH Habpatb He MeHee 50% 0asioB Mpyu MPOX0KICHUH KOMITBIOTEPHOTO TECTUPOBAHHMS, IOKA3aB 3HAHNE
TEOPETUYECKOT0 MaTepHalia Ha ypOBHE BOCIIPOM3BEICHUS U 00bSICHEHNSI MH(POPMALIUH, a TAK)KE BBIMOJIHUTD Ja0OPaTOpHYIO paboTy, IPOAEMOHCTPUPOBAB
YMEHUS ¥ HaBBIKU PELLIEHUS] CTAaHIAPTHBIX 3a/1a4.

— Ha OIICHKY «HE 3aYTeHO» — OOydYaromuiics He JEMOHCTPUPYET 3HAHHE TEOPETUUYECKOro MaTepuaja Ha YpOBHE BOCIPOU3BENIECHUS U OOBSICHEHUS
uHpopMalnu, HabpaB Ha KOMITBIOTEPHOM TeCTHpoBaHUM MeHee 50% 6aoB, a TaKkke He MOXKET BBIIIOJIHUTH JIA0OPATOPHYIO pabOTy M HE MOKET MTOKa3aTh
MHTEIJICKTyaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.
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METO/NYECKHME YKA3AHUMA 110 BBITIOJIHEHHNIO
BHEAYJIUTOPHBIX CAMOCTOATEJIBHBIX PABOT

OO01mue moJoKeHus

HaCTOSIIlII/Ie MCTOJUYCCKUEC YKazaHuA MNpEAHa3HAYCHBI JJId  OpraHU3alun BHanJIHTopHOﬁ
CaMOCTOSTEIIbHOM pa60TLI CTYACHTOB M OKa3aHusd 1oMomud B CaMOCTOSATCIBHOM M3Y4YCHUH
TCOPCTUICCKOTO U pCain3allin KOMHGTGHHI/Iﬁ O6y'-IaeMLIX.

JlaHHBIE METOAMYECKHE YKa3aHWs HeE SBIAIOTCS YYEOHBIM IMMOCOOHMEM, TMOATOMY Tiepell HadajoM
BBIMOJTHEHUST CAMOCTOSITEIBHOTO 3aJIaHHs CJICIYeT M3YYHTh COOTBETCTBYIOIIME pa3Jelbl JCKIIMOHHBIX
3aHSATHH, MATEPUAIIOB 00PA30BATENILHOTO TIOPTAlia, Pa3/IeioB OCHOBHOW U JIOTIOJHUTEIBHOM JTUTEPATYPHhI,
MPEJICTABIICHHBIX B IMyHKTE 8. «Y4eOHO-METOUUECKOe U MHPOPMAIIMOHHOE 00ECIIeUeHUE TUCIIUILIINHEI
(Momyns)» manHou PITJT.

Henu u 3axa4u caMOCTOATEIbHOI padoThI

Lens caMoCTOSTENBHONH pabOTHl — COACHCTBHE ONTUMAIHLHOMY YCBOCHHIO YYeOHOTO MaTepuaia
06yqa}01u1/1M1/105{, pa3BUTUC HX M03HaBaTeILHOMI AKTUBHOCTH, TOTOBHOCTH H HOTpe6HOCTI/I B

CaMOO6p8.30BaHI/II/I.

3aua‘m CaAMOCTOSITEIbHOM paﬁOTBI:

® MOBBIIICHHE UCXOJHOTO YPOBHS BlaJIcHUsI MH()OPMAIIMOHHBIMHU TEXHOJIOTHSIMU;
e yriyOJieHHEe U CHCTEeMaTH3alvsl 3HAHUH;
® [IOCTAHOBKa M PELICHUE CTaHIAPTHBIX 3a1a4 NPO(EeCCHOHANBHON A TEILHOCTH;
e pazBuTHe paboOTHl C pa3nuyHOW 1Mo oOBeMy W BHAy HH(popmanueil, y4eOHOW W HAyIHOMH
JIMTEpaTypou;
® IIPAaKTUYECKOE NPUMEHEHUE 3HAHUW, YMEHUIL;
®  CaMOCTOSTEITHLHO WCIIOJE30BAaHUE CTAHIAPTHBIX MPOTPAMMHBIX CPEACTB cOopa, oO0paboOTKH,
XpaHeHHs U 3alUThl HH()OpPMaLuu
e pa3BUTHE HABBIKOB OPraHU3alMU CAMOCTOSITEIBHOTO YYEOHOTO Tpylda M KOHTpPOJIS 3a €ro
3 PEKTUBHOCTHIO.
Bunel BHEaynMTOPHOW CaMOCTOSITEIBHON pabOTHI M (POPMBI KOHTPOIS M BpPEMsS Ha BBHITIOIHEHHE
Ka)KIO0TO0 BU/Ia CAMOCTOSTENFHONM pabOThI yKazaHbl B MyHKTE 4. « CTpyKTypa U CoAepKaHne TUCITUTLTHHBD)
nmaaaoi PIT/I.

IMopsinok BHINOJIHEHUSA

[lpyn BBIMOMTHEHHWH TEKylIeH BHEAyIUTOPHOM CaMOCTOSATENBHON paboTHl OOyYaromeMmycs CcieayeT
MIPUICPKUBATHCS CIENYIOIIETO MOPsAAKa IEHCTBHI:

1) BHHMMATENBPHO H3yYUTh COOTBETCTBYIOLIME TEOPETHYCCKUE pa3ieibl JUCIUIUIMHBL, TOJb3YACH
MarepuaiaMu (JISKIMOHHBIMHU, MTPE3EHTAIIMOHHBIMHU, ayJH0-BU3YaJbHBIMH): ) TPEIOCTaBIICMbIMU
MIpEerro/1aBaTeNeM Ha JIKIIMOHHBIX 3aHATHIX;

b) npemocraBiseMbIME MPEIOJaBaTEIEM B paMKaX 3JICKTPOHHBIX 00pa30BaTeIbHBIX KyPCOB;
C) coaep)KalMMHUCS B yIeOHHKaX 1 yueOHBIX mocoousx DBC (31eKTpOHHO-0MOIHOTEUHBIX CHCTEM),
JJIEKTPOHHBIX KaTaJIOTOB YHUBEPCUTETA U MHTEPHET-PECYPCOB.

2) TloapoGHO pa3obparh THIIOBBIC MPUMEPHI PEIICHHS 33/1a4, PACCMOTPEHHBIC B paMKax ayAUTOPHOMN
KOHTaKTHOW pabOTHI C TIpero/IaBaTesieM.

3) IlpuMeHHTH TMONyYCHHBIC TEOPETUYECKHE 3HAHWS W NPAKTUYECKHE HABBIKH K PEIICHUIO
WH/INBHUYaJIbHBIX 33/IaHUH, K TPOXOXKACHUIO KOMIIBIOTEPHBIX TECTHPOBAHHIA.

4) Tlpu HEoOXOIUMOCTH, CHOPMHPOBATH MEPEUYeHb BOIPOCOB, BBHI3BABIIMX 3aTPyIHEHHS B MpoIEcce
camocTosTeIpbHONH padoThl. OOCYANTH BO3HHUKIIAE BOMPOCHI CO CTYACHTAMH TPYIIIBI, B paMKax
KOMaHIHO-TIDOEKTHOH paboThl, W ¢ NpenoiaBaTelieM, B paMKax KOHCYJIbTaMOHHOH MOMOIIH,



peann30BaHHON JINOO B KOHTAKTHOW ¢opme, MO0 cpeiacTBaMu WH(POPMAITMOHHO-00pa30BaTeIbLHOM
cpensl BY3a.

KpuTeplm OICHKHA BHCAYIUTOPHLIX CAMOCTOATEIbHBIX paﬁoT

KadecTBo BEITIOTHEHNS BHEAY TUTOPHON CAaMOCTOSTEIHFHOW PabOTHI 00YUaIONUXCSI OIEHUBACTCS
MIOCPEJICTBOM TEKYIIET0 KOHTPOJIS CAMOCTOSTENBHOM paboThl 00yYarONIUXCs C UCTIOJIb30BAaHHEM
OaJUTBHO-PEUTHHTOBON CHCTEMBI.

B kauectBe (hopM TeKylIero KOHTPOJS MO JUCHUIUIMHE MCHOJB3YIOTCS: MHAUBHIYaJIbHbBIC 3aJaHMs,
ayJIUTOPHBIE KOHTPOJIbHBIE pabOTHl, KOMIIBIOTEPHOE TECTUPOBAHHUE.

MakcuManbHOE KOJMUYECTBO 0AJIIOB O0YYaIOIMIACS MOTyYaeT, eCIIu:

0 Bemonaser UHANBUAYAJIbHBIC 3aJaHusA B COOTBCTCTBHUHU CO BCEMHU
3asBJICHHBIMHA Tpe60BaHI/I$IMI/I;

0 naer mpaBuibHBIE HOPMYIHPOBKH, TOUHBIC ONPEICICHUS, TOHATHS TEPMUHOB;
0 wmoxer 000CHOBATh PAIMOHANBHOCTD PELICHHS TEKYIIeH 3a1a4H.
0 oOcTosATEnbHO ¢ TOCTATOUHOM MOJHOTOM M3JIaracT COOTBETCTBYONIYIO TEOPETHICCKUN pa3iei;

O IIpaBUIJIBHO OTBE€YACT Ha AOIIOJIHUTECIBHBIC BOIIPOCHI IIPENIOAaBATCIId, MMCIOIMUE LEIIBIO
BBIAACHUTD CTCIICHb IOHMMAHWA UM JAHHOTI'O MaTCpuaa.

50~85% OT MaKCUMaJILHOT'O KOJIM4YeCTBa 0asioB 00yvaroumiics noxy4aer, eciu: 1
HernoyiHo (He MeHee 70% OT MOJIHOTO), HO TIPABWIILHO BBIIOJTHEHO 33/IaHUE;

O Ipu U3JI0KCHUN ObLTH JAOIMYHUICHbBI 1-2 HECYIICCTBCHHBIC OH_II/I6KI/I, KOTOPBIC OH HCIIPABJISACT
IOCJIC 3aMCUaHUs IMPCIIoAaBaTelIA;

0 AacT NpaBUJIbHBIC (I)OpMYJ'H/IpOBKI/I, TOYHBIC OMIPEACICHUS, TOHATUS TCPMUHOB,

0

MOKeT 000CHOBAaTh CBOM OTBET, MPUBECTH HEOOXOAMMBIC TIPUMEPHI;

0 mpaBunbHO OTBEYaeT Ha JOTOJHUTENBHBIC BOIPOCH MpENOAaBaTess, HUMEIOLIHE LENbIo
BBISICHUTB CTETI€Hb IOHUMaHUs UM JaHHOTO MaTepHara.
36~50% OT MaKCMManbHOTO KOJMYECTBA 0AJIOB O0YUAIOLIMNACS MOTY4aeT, eCIIH:

0 nerostHo (He MeHee 50% OT MOJHOTO0), HO MPABIIIFHO U3JI0KEHO 3aaHHUC;

0 mpu u3noxxeHnn OblIa qomMyieHa | cyliecTBeHHAs OIIMOKa;
0 3HACT U TIOHHUMACET OCHOBHBIC IIOJIOKCHUA HaHHOﬁ TEMBI, HO J[JOIIYCKAa€T HETOYHOCTU B
(hOpMyTHPOBKE TIOHATHI;
0 w3naraer BBIOJIHEHUE 33JJaHUs HEJOCTATOYHO JIOTUYHO U TOCieA0BaTeNnbHo; U 3arpyausercs
MPY OTBETAX Ha BOMPOCHI MPETO/IaBATENS.
35% u MeHee 0T MaKCUMaITbHOTO KOJIMYECTBA 0AJUIOB 00YYaIOIIHIACS TTOyYaeT, eCITu:

0 mwemosnno (MeHee 50% OT MOJIHOTO) H3TIOKEHO 3aaHUE;

0 mpu usnoxkeHuH ObUTH JOMYIICHBI CyIIeCTBeHHbIC omuOku. B "0" OannmoB mpemnojaBarenb
BIIPaBE OIICHHUTH BBIMIOJHEHHOE OOYYaIONUMCS 3aJlaHue, €CIM OHO HE YOBICTBOPSET
TpeOOBaHMSM, YCTAHOBJICHHBIM IpENoJiaBaTelieM K JaHHOMY BUAY PaOOThI WM He ObLIO
MPEICTABIICHO JIJISI IPOBEPKH.

CyMMa MoTy4eHHBIX 0aJlJIOB [0 BCEM BUIAM 3a/IaHUil BHEAYIUTOPHOM CaMOCTOSITEIIBHON paboThI
COCTaBJISIET PEUTHHTOBBIN MOKa3aTellb 00yJaronerocs. PeHTHHTOBEIN MoKa3zaTenb 00y4aromerocs BIuseT
Ha BBICTABJIEHUE UTOTOBOM OLIEHKH IO pe3yjibTaTaM U3YUeHUS TUCIIUTIIMHBI.

[NokazaTenu v KpUTEPHUU OIEHUBAHMSI IOJTYUYSHHBIX 3HAHUH NPECTaBIEHBI B TyHKTE 7.0) « O1IeHOYHBIE
CpEeACTBa [l MPOBEAEHUA MPOMEKYTOUHOM arrectauum» nanHou PIT/I.



