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1. Ilein OCBOECHHUSA TMCIIUILINHBI

Henr mucuunnuasl  «boabmme JaHHbIe M HX 00padoTKa» 3aKiIIOYaeTcs B
(GOpMHpPOBaHUM Yy CTYAEHTOB (DyHJIAMEHTAIbHbIX 3HAHMH, NPAKTUUYECKUX HABBIKOB U
AQHATUTHYECKUX YMEHHH, HEOOXOAMMBIX JUIs paboThl ¢ OONbIIMMH OOBEMaMH JaHHBIX B
Pa3INYHBIX TPOPECCUOHATBHBIX KOHTEKCTaX.

HeJII/I OCBOCHHUSA NUCHUIIJIMHDBI:

1. INonnmanue MPUPOABI OONBIIMX JAHHBIX: CTYJIEHTHI TOJKHBI MOHSATH OCOOCHHOCTH
0OJBIIMX JaHHBIX, TaKUE Kak OOBEM, CKOpPOCTb, pa3HooOpazue U LeHHOCTb. OcBoeHue
KOHIIENTYaJIbHBIX OCHOB PabOTHI ¢ OONBUIMMH JaHHBIMH, BKIIIOUas MOJAXOABI K UX 00paboTke,
XpaHEHHIO U aHAJIH3Y.

2. Pa3BuTre HaBBIKOB CUCTEMHOT'O MBIIIICHUS: JOPMUPOBAHUE Y CTYACHTOB CIIOCOOHOCTH
paccMarpuBaTh OOJBIINE NAaHHBIE B PaMKax IEJIOCTHBIX MH(POPMAIMOHHBIX CUCTEM, YUYUTHIBAThH
B3aMMOJICIICTBHE MEXIY Pa3IMUYHbIMH KOMIIOHEHTaMH CHCTEM O0OpabOTKM AAHHBIX, a TaAKKe HX
BJIMSIHUE HA TIPOU3BOIUTEILHOCT B 3 (HEKTUBHOCTD.

3. OOyuenue metofaMm oOpaOOTKM M aHaidu3a OOJBIIMX JaHHBIX: O3HAKOMJICHHE C
METOAOJOTUAMH 00pabOTKM OONBIIMX JAHHBIX, OT ATana coopa u npeaodpadOTKU 10 aHamu3a 1
UHTEPIIPETALNU PE3YIHbTATOB.

4. ®opMHUpoBaHNE AHATUTHYECKUX YMEHUH: CTYICHTHI OJDKHBI HAyYHUTHCS M3BJICKATH
[EHHbIE WMHCAWTHl W3 JaHHBIX, MPOBOAWTH AaHAJIW3 HA OCHOBE pPA3NWYHBIX MOJIXOJ0B U
(bopMyIHpOBaTH BBIBO/IBI, KOTOPHIE MOTYT OBITH IPUMEHEHBI JUIsI IPUHATHS PEIICHHA.

5. IMoarotoBka k paboTe ¢ COBPEMEHHBIMU TEXHOJIOTHSMH: CO3JaHUE Oa3bl 3HAHU,
HEoOXomuMOW it paboTel ¢ OONBIIMMH OOBEMaMHM JaHHBIX B YCIOBHAX JWHAMHYHO
Pa3BUBAIOIINUXCS TEXHOJIOTUH U MOSBIECHUS HOBBIX METOJIOB OOPaOOTKH M aHAJIH3a.

6. Oco3HaHWe STHYECKUX ACHEKTOB Pa0OOTHI C JAAHHBIMU: (POPMHUPOBAHUE Y CTYICHTOB
OCO3HAaHUS DJTUYECKUX U IOPUIMYECKHX aClEeKTOB paboThl C JaHHBIMU, BKIIOYAs 3alIUTY
KOH(QUICHIMATBHOU HH(OpPMAINU, COONIOACHUE 3aKOHOAATEIhCTBA O JAHHBIX M COIHAILHYIO
OTBETCTBEHHOCTh AHAJUTHKA.

3azlatm AUCHHUIIJIMHBI

1. O3HaKOMHTH CTYJCHTOB C OCHOBHBIMH MPHUHIIMIIAMH W TIOIXOJaMH K 0OpaboTKe
OOJIBIITUX JTAHHBIX.

2. HayuuTh OlleHHBaTh CJIIOKHOCTH U TPEOOBaHMS K 00paOOTKE TaHHBIX B 3aBUCHMOCTH OT
IIOCTAaBJICHHBIX 3a1a4.

3. Pa3BUTh HaBBIKM KPUTHUYECKOTO MBIIUICHUS I BBHIOOpPAa ONTHMAJIBHBIX METOJOB
aHaJIn3a JaHHBbIX.

4. CnocobcTBOBaTh (OPMHPOBAHUIO YMEHHUW HMHTEPIPETAllMd Pe3yJbTaTOB aHaIHn3a
JAaHHBIX JJI UX TTOCJICAYIOMICTO UCITIOJIB30BaHUS B HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH.

2. MecTo mucuumiaudbl B cTpykType OIl 6akanaBpuara

JlaHHasi TUCIUIUIMHA OTHOCHUTCSA K JUCIHIUTMHAM O0S3aTeNbHOTO IHKIA. s yCIenrHoro
OCBOCHHSI Kypca TpeOyeTcs 3HaHHE OCHOB MPOrPaMMHUPOBaHMs, pabOThI ¢ 0a3aMH JaHHBIX U
MaTeMaTUYECKON CTaTUCTUKHU.

3HaHUA U HABBIKU, MTOJIyYEHHbIE IPU U3YUEHUH JAaHHOMN AMCUUIUINHBI, OYIyT BOCTpeOOBaHbBI
MIPY BHITIOJTHEHUH KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAIIMOHHBIX pa0OT, a TAKXKE B MOCIIETYIOIIeH
TPYJIOBOM AESITENbHOCTH 00YYaIOIINUXCS.



3. IlllanupyemMble pe3ybTaThbl 00y4eHHUs MO AUCHUILINHE, COOTHECEHHbIE ¢ IJIAHNPYeMbIMH
pe3y/1bTaTaMHi 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI

[Iponiecc m3ydeHus: NUCHMIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE CIEAYIOIIUX 3JIEMEHTOB
xomneteHuMii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyoumx 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIIbHOCTH:

Dopmupyemas
KoﬁneTpe);I st Nupukarop nocruxenns Iepeuennb
(ko1 HH KOMIETCHIUHA IUVIAHUPYEMBIX Pe3yJIbTATOB
dopmyInpoBKa) (xox m popMyJIMPOBKA) obyuenus

OomenpodeccuoHalbHbIE KOMIETEHIITHN

OIIK-4. Criocoben N/ OIIK-4.2. leMmoHCTpUpYyeT | 3HATH:

MMOHUMATh YMEHHE MPOCKTHUPOBATH - OCHOBHBIC TMPUHIUIBI PAOOTHI
MIPUHLIMIIBI pa0OThl | pelleHre KOHKPETHBIX 3a/1a4 COBPEMEHHBIX  MH(OPMALMOHHBIX
COBPEMEHHBIX npodeccruoHaIbHOM TEXHOJIOTHI (AT), BKJIFOYAS
MH(GOPMALIMOHHBIX | IEATEIbHOCTH, BHIOMpAs aApPXUTEKTYPy BBIUHCIUTEIbHBIX
TEXHOJIOTUH U ONTUMAaJbHBIE CIIOCOOBI UX CUCTEM U CETH.

HCIIOTh30BaTh UX perieHus ¢ - Meroapl aHasm3a U 0OpabOTKH

JUTSL PEIICHUs 3a7]a4 | UCIIOJIb30BAHUEM COBPEMEHHBIX | OONBIIMX JAHHBIX, MOAXOIBI K
PO eCCHOHATBHONW | MH(POPMAIIMOHHBIX TEXHOJIOTHH. | ONTHMHU3AIMKA PabOUUX TPOIIECCOB.
JeSTebHOCTH - OcHoBHble  mIaTHOPMBI U
WHCTPYMEHTBI  Jiis  00paboTKH
naHHbIX, Takue kak Hadoop, Spark,
1 NoSQL 06a3bl JaHHBIX.

- Tloagxompl K MNPOEKTUPOBAHUIO
MH(OPMALIMOHHBIX CHUCTEM,
BKJIOYAsi METOJBI MOJICIHPOBAHUS
JaHHBIX U aPXUTEKTYPHI.

Ymern:

- IIpoexTupoBarh peleHns
po¢eCcCHOHATBHBIX 3amaq c
HCIIONb30BaHUEM coBpeMeHHbIX UT,
BBIOMpAs HOIXOIAIIE
MHCTPYMEHTBI U TEXHOJIOTUH.

- AHanu3upoBaTh U
CTPYKTYPHUPOBATh JIaHHBIE,
OTpeAesATh TPeOOBaHUS K PEIICHUIO
3aJauu.

- OueHuBaTh NPOU3BOIUTEIBHOCTD,
Ha/IeKHOCTh M MacIITabUpyeMOCTh
MIPOEKTUPYEMBIX PEILICHUN.

- HacrpauBaTh M HCIOJIB30BaTh
mwiatGopmMel  00pabOTKH  JTAHHBIX
(Hadoop, Spark) u 6a3b! 1aHHBIX.

Baapnern:

- Hasikamu paboThI c
WHCTPYMEHTaMHU 00paboTku
JTaHHBIX,  BKIIIOYash  HACTPOWKY
KJIaCTEpPOB u aHau3
MIPOU3BOIUTEIIEHOCTH.




- Meronamu BU3yalln3aliiy JaHHBIX
U TOCTpOCHUS  JamOoOpioB €
WCTIOJIH30BAHUEM COBPEMEHHBIX
oubnuorexk (Hampumep, Tableau,
matplotlib, seaborn).

- Hagbikamu yIpaBICHUS
MPOCKTaMH H JIOKYMEHTO00OpOTa
npu POCKTUPOBAHUH

MH(POPMALIMOHHBIX CUCTEM.

- [IpakTnueckumu HaBBIKAMH
HCIIOJIb30BAHUS COBPEMEHHBIX
texHonorui HUT B mnpuxnagHsix
3ajadax.

OIIK-5. Crocoben
pa3pabaThiBaTh
JIITOPUTMBI U
KOMITBIOTEPHBIC
IPOTPaMMBl,
MIPUTOJTHBIC TS
MPAaKTUYECKOTO
MIPUMCHCHHUS

N OIIK-5.1. 3HaeT OCHOBHBIE
IIpUEMBI pa3padOTKU
JITOPUTMOB U KOMITbIOTEPHBIX
MIPOrpaMM ISl peIeHUs
TEOPETUYECKHX U
AKCIIEPUMEHTAJIbHBIX 3a7a4.

3HaTh:

- OCHOBHBIE AITOPUTMBI 00PaOOTKH
JAHHBIX, BKJOYas COPTHUPOBKY,
MOMCK, KJIACTEPU3ALMI0O U METOJbI
MAaIIUHHOTO O0YYEeHHUS.

- Ilogxompl K NIPOEKTUPOBAHUIO
QJITOPUTMOB, Takue Kak
JUHAMHYECKOE IPOrpaMMUpPOBaHUeE,
KaJHble QJITOPUTMbI, U METOMAbI
BETBEU U TPAHUILL.

- OcHoBBI S3BIKOB
nporpammupoBanus (Python, SQL)
JUIS pean3aliy aaropuTMOB.

- IlpuHiunsl TECTHpPOBaHUS WU
OTJIaJIKU IPOTrPaMMHOTO KOJa.

YMeTh:

- PaspabartpiBaTh anrOpUTMBI |
MPOTrpamMMBbI JUIST pereHusI
MPUKIAIHBIX 3aJad, TaKhX Kak
o0OpaboTka JaHHBIX, IIOKCK
ONTHMAaJIbHBIX pCIICHUIA, u

IIOCTPOCHHE MTPOTHO3HBIX MOZCIIEH.
- Anamu3upoBaTh IPPEKTHBHOCTD
QITOPUTMOB €  TOYKH  3PECHMS
BPEMEHHONH M TIPOCTPAaHCTBEHHOMN
CJIOKHOCTH.

- Peanu3oBbIBaTh anropuTMbel Ha

SI3BIKAX IpOrpaMMHUPOBAHUS
(Python, SQL) mms pabGoter c
JTaHHBIMH.

- Hcnonb3oBaTh OMONMHOTEKH U
(bpeiiMBOpKH Ui aBTOMATH3AIUN U
YCKOpEHUS pa3pabOTKH MPOTPAMM.

Baanern:
- [IpakTnueckumu HaBBIKAMH
HaltMCcaHud, TGCTI/IpOBaHI/ISI n

ONTUMHU3AIINHU ITPOTPAMMHOI'0 KOJ4.




- Hassikamu paboThI c
WHCTPYMEHTaMHU pa3paboTKu,
oTnaaku u KoHTpoyis Bepcuit (Git,
IDE, CI/CD).

-  Ilogxomamu k  pa3paboTke

IporpaMM ¢ Y4eToM TpeOoBaHUM

HaJEKHOCTH,  O€30IMacHOCTH |
MacHITabupPyeMOCTH.

- Hasrikamu azanTanun
aJIrOpUTMOB K cnenuduke

poheCCHOHATBHBIX 33/1a4.

4. O0beM, CTPYKTYpA U COiepPKaHMe TN CIUTITHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBISAET 3 3a4eTHBIX equHuIbl, 108 akas. yacos.

OuHoe OTACICHHUC

Ne Tembl (pa3aenbl) Buabl yueOHbBIX 3aHATHI, DopMbI TEKY1LETro
n/m AUCHHUIIJIHHBI, = BKJIIOYASl CAMOCTOSITEILHYI0 | KOHTPOJISA YCII€eBAEMOCTH
HX coJep:KaHue 2 padoTy CTy1eHTOB, ®opMa IPOMeKYTOYHOM
z 1 UX TPYA0EMKOCTh aTTecTAlHN
o (B akageMHYeCKHUX 4acax) (no cemecmpam)
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1 |Beexenwue B Oosbine 6 4 4 4,5 |TectupoBanue, 3a/1aHne
JTAaHHBIC: KOHIICTIIIUHN U JUTSL CAMOCTOSITETbHON
00JacTH NpUMEHEeHHS paboThI

2 |Uuadpactpykrypa 6 4 4 4,5 |TectupoBanue, 3a/IaHne
0b6paboTtku manubeix: Hadoop JUTSI CAMOCTOSITEIIEHOM
u HDFS paboThl

3 |Pacmpenenenubie 6 4 4 4,5 |TectupoBanue, 3aJaHNE
BBIYHCJICHUS: OCHOBBI JUTS CAMOCTOSITETTHHON
Apache Spark paboThI

4 | XpaHeHHE NaHHBIX: OCHOBBI | 6 4 4 4,5 |TectupoBanue, 3aJaHue
NoSQL 6a3 maHHBIX JUISL CAMOCTOSTEIIbHOU
(MongoDB, Cassandra) paboTHI

5 |Merozap!l aHann3a TJaHHBIX: 6 5 5 4,5 |TectupoBanue, 3aJaHue
KJIACTEpU3aIUS U PETrPecCus JUTSL CAMOCTOSITETThHON

paboTHI

6 |Busyanmzanus qaHHBIX: 6 5 5 4,5 |TectupoBanue, 3aJlaHue
WHCTPYMEHTHI U TIOJIXOIbI JUTSL CAMOCTOSITETbHON

paboThI

7 |DTHKa n 6 4 4 4,5 |TectupoBanue, 3a/IaHne
KOH(UICHIUAIBHOCTD B JUTSL CAMOCTOSITEIbHOMN
aHaIM3e JaHHBIX paboTH




8 |Texmomorum 06paboOTKN 6 4 4 4,5 |TectupoBanue, 3a/IaHne
JTAaHHBIX B PEAJIbHOM JUTSL CAMOCTOSITEIbHOMN
BpEMEHH paboThI

2 103 1,7 |3auer
Bcero 34 | 34 2 03] 377

Coneprxanue pa3iesoB AUCITUTUIMHBI

Tema Nel
BBenenue B 00sbIINe JaHHbIE: KOHIENIIUA U 001aCTH IPUMEHEHUS

Omnpenenenne OONBIINX MAHHBIX, UX KIIOYEBBIC XapaKTEPUCTHKUA (00BEM, CKOPOCTD,
pa3HooOpasue). O030p OCHOBHBIX 3TamoB PabOTHI C OONBIIMMHU JAHHBIMH: COOp, XpaHEHHE,
o0paboTka, ananus. [[pumepsl mpuMeHeHus B Ou3Hece, MeAuInHe, Hayke. COBpeMEHHBIE BRI30BBI
U TIEPCIIEKTUBbI Pa3BUTHsI TEXHOJIOTUI 00pabOTKH TaHHBIX.

Tema Ne2
Nudpacrpykrypa odpadorkm nannbix: Hadoop m HDFS

Apxutektypa Hadoop: kommoneHTs! u npuHnumbl padotel. HDFS kak pacnpenenennas
daiinoBas cuctema: OCHOBHBIC OMNEPAlMU, PEIIUKAIUS, YCTOMYUBOCTh K cOosiM. [TpuHIIMITBI
pabotsl MapReduce: konuenuus pasaeneHus 3aaad, UCMOIb30BaHUE KiactepoB. Hactpoiika u
pasBepteiBanre Hadoop-knactepa.

Tema Ne3
PacnpenesieHHble BBIYMCICHHS: 0CHOBBI Apache Spark

OcnoBel Apache Spark: apxurexktypa W KommoHeHTHL. [IpemmymectBa Spark mo
cpaBuenuio ¢ MapReduce. Pabora ¢ RDD (Resilient Distributed Datasets) u DataFrame.
HuctpymenTsl a1 o0pabotku nannbix B Spark: Spark SQL, Spark Streaming, MLIib. TIpumepsr
pealIbHBIX CIIEHApUEB UCIOIb30BaHUS.

Tema Ned
Xpanenue nanHbix: ocHOBbI NoSQL 6a3 nanubix (MongoDB, Cassandra)

KitoueBbie ocobennoctn NoSQL 6a3: ruOKocTh CXeM AaHHBIX, MacCIITa0UPyeMOCTb,
oTkazoycroiunBocTtb. OcHOBEI MongoDB: pabora ¢ mokymeHTamu M KOJUIEKIUSIMUA. OCHOBBI
Cassandra: apXxuTekTypa, MPHUHIMIBI pACHpPEICIEHHOT0 XpaHEHUs JaHHBIX. [Ipumepsl
ucnonb3oBanusg NoSQL 6a3 B COBpEeMEHHBIX CHCTEMaX.

Tema Neo5
MeToabl aHAJIN3a JAHHBIX: KJIACTEPU3ALHA U perpeccus

O0630p MeTomOB aHanM3a JaHHBIX. KriacTepusarus: TMOCTaHOBKa 3aaadd, MeTonsl K-
CpeIHUX, MepapXHuecKol KiacTepusauuu. Perpeccus: nuHelHas U MOJIMHOMHUAIbHAS, OICHKA
KadecTBa Mojieneil. [[pumepbl mpuMeHEHUsT METOIOB aHaIM3a IAHHBIX B PA3JIMYHBIX OTPACIIAX.

Tema Ne6
Busyanu3anusi JAaHHBIX: HHCTPYMEHTBI U MOAXO0AbI




3HavyeHNe BU3yalIM3allMM B aHamu3e MaHHBIX. OO030p MOMyNSPHBIX WHCTPYMEHTOB:
Tableau, Matplotlib, Seaborn. OcHOBHBIE MOAXOABI K NMOCTPOEHUIO I'paUKOB U AAMIOOPIOB.
[Tpumeps! BU3yasIn3ayy CJIOKHBIX JaHHBIX U HHTEPIPETALUH PE3yIbTATOB aHAIN3A.

Tema Neo7
ITHKA M KOH(PUIEHINATBHOCTh B aHAJIN3€ JAHHbIX

OCHOBHBIE ATHYECKHE ACTICKTHI PabOTHI C OOJBIIUMHU JTaHHBIMU: KOH(MUIECHIIUATHLHOCTD,
3aIUTa MEePCOHATBHBIX JAaHHBIX, MPO3PAYHOCTh aHanmu3a. [IpoOraemMbl MPeaB3SITOCTH JaHHBIX U
anroputMoB. O030p 3aKOHOJATEIHCTBA M CTAHAAPTOB B OOJACTH 3aIlUTHI JAaHHBIX. BriusHue
aHaJM3a JaHHBIX Ha OOIICCTBO.

Tema Ne8
TexnoJsiornu 06padoTKH JAHHBIX B PeajJlbHOM BpeMeHHU

O0630p TexHONOTHI 151 00pabOTKH MOTOKOBHIX AaHHBIX: Apache Kafka, Spark Streaming,
Flink. OcHOBHBIC KOHIICTIIIMH: OYEpean COOOIIEeHNH, 00paboTKa COOBITHIA, MUKpPOIAKETHI.
[Ipumeps! npuMeHeHHs: aHanu3 BeO-TpaduKa, MOHUTOPUHI CHCTEM, 00paboTKa (PMHAHCOBBIX
JMaHHBIX. Peanu3anusi U HACTpPOWKA CHCTEM IOTOKOBOM 00paboTku. BBI30BBI M OrpaHHYCHUS
peabHOTO BPEMEHH.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM 4YHCJe TEXHOJOIMU IJIEeKTPOHHOr0 00y4eHHsl W
AUCTAHIMOHHBIE 00pa3oBaTe/bHbIe TEXHOJOIHMH, HCMOJb3yeMble NPH OCYLIECTBJIEHHH
00pa3oBaTeIbHOIO MpoLecca 1Mo JMCUUIIINHE

B mporiecce 00y4ueHHs NCTIONB3YIOTCS CIEAYIOMNE 00pa3oBaTeIbHBIC TEXHOJIOTHH:

BBoaHas ieKknus — 1a€T NepBoeE LEIO0CTHOE MPEJICTABICHHUE O JUCLUIIIIMHE U OPUEHTUPYET
CTY/ICHTA B CHUCTEME M3YyUEHHS NAHHOW JUCUUIUIMHBL. CTYyJIEHThl 3HAKOMSTCS C HA3HAYEHUEM U
3aJa4aMu Kypca, €ro poiiblo 1 MECTOM B CHCTEME YYEOHBIX JUCIUIUIMH U B CHCTEME MOTOTOBKH
B 1esnoM. Jlaerca kpaTkuii 00630p Kypca, UCTOPUS Pa3BUTHS HAYKH M MPAKTUKH, JOCTHKEHUS B
9TOH cdepe, HUMEHAa H3BECTHBIX YUYCHBIX, M3JIATalOTCS TEPCICKTUBHBIC HATPABICHUS
uccienoBanuii. Ha 92ToOl 5ekuuM BBICKA3bIBAIOTCS METOJWYECKHE M OpraHU3aldOHHbBIC
0COOEHHOCTH pabOThl B paMKaxX JaHHOM TUCIUIUIMHBL, @ TAK)KE JA€TCs aHaJIu3 PEKOMEHTyeMOoun
y4e0HO-METOINYECKON TUTEPATYPHI.

AxkaeMuyeckasi JIeKIHSI € JJeMEHTaMM JieKIuHu-0ecelbl — IIOCIEI0BATEIbHOE
U3TI0KEHUE MaTepuala, OCyIIeCTBIsIEMOe MPEUMYIIIECTBEHHO B BUE MOHOJOra MpernoaaBaTes.
OnemMeHTsl JeKIuu-Oeceapl 00ecrneurBalOT KOHTAKT MpEnojaBareiss C ayJUTOpHEH, dYTo
MO3BOJISET MPUBIEKATh BHUMAHHUE CTYIEHTOB K Han0OJee BaKHBIM TEMaM JIUCIUTUIMHBI, aKTUBHO
BOBJIEKaTh UX B YUEOHBIH MPOLECC, KOHTPOJIUPOBATH TEMIT U3JI0)KEHUS Yy4eOHOro maTepuaia B
3aBUCHUMOCTH OT YPOBHS €0 BOCIIPHSITHSL.

[Tpu uTeHnn NEKIUI UCTIONB3YETCS TEXHOJIOTHS MPOOIEeMHOTO 00yUeHHsI (TI0CIIeA0BATEILHOE
U L[eJICHANPaBICHHOE BBIIBIKEHUE MTEpe]l CTYA€HTOM II03HaBaTeNIbHBIX 3a/1a4, pa3pelias KOTopbie
CTYJICHTBI aKTUBHO yCBaWBAIOT 3HaHMs). Kypc MOCTpoeH Ha MPUHIMIAX CUCTEMHOTO MOAX0/1a K
0TOOpY MNPOrpaMMHOIO Marepuana M OINPENEICHUIO IIOCIEI0BAaTEIFHOCTH €ro M3Yy4YeHHUs
CTYZCHTaMH, 4TO MPEIyCMaTPUBACT IITyOOKOE U3YUCHHUE MPEeIMETa.

IIpakTHyeckoe 3aHsATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHH U
HAaBBIKOB U 3aKPEIJICHUIO TIOJYUYEHHBIX Ha JEKLIUU 3HAHUH.

KoncyabTauum — Buja y4eOHBIX 3aHSATHH, SBIAIOMIMICS OMAHOW W3 (OpPM KOHTPOJIA
CaMOCTOSATENIbHOW ~ paboThl  CTyJIeHTOB. Ha KoHCymbTamusx 1o Mpock0e CTYJIEHTOB
paccmaTpuBaloTcs HauOosiee CIOKHBIE MOMEHTHI MPU OCBOCHMHM MaTepuaia JIUCHUIUIMHBI,



npenoz[aBaTenL OTBC€YACT Ha BOHpOCI)I CTYZIGHTOB, KOTOpI)Ie BO3HHUKAKOT Y HUX B HpOHCCCG
CaMOCTOSITENILHOM pabOTHI.

KoHTponb kauecTBa yCBOCHHsI MPOTPaAaMMHOTO MaTepuajia MPOBOJMUTCS C YUETOM PAOOTHI
CTy,[IeHTOB Ha JICKIUAX U na6opaToprlx 3aHATUAX.

CamocrosiTennpHass paboTa CTYACHTOB 3aKIIOYAETCs B MPOpabOTKE KOHCIEKTa JICKIIHWH,
I/I3y‘-IeHI/II/I peKOMGHI[OBaHHOﬁ HI/ITepaTypI:I, BBIIIOJIHCHUHX JOMAaIIHUX H I/IHIII/IBI/II[yaHI:HBIX
3aJaHui.

6. [lepeyeHb JTHIIEH3HOHHOr0 W (WJIH) CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecrneyeHusl, MCMOJb3YyeMOI0 MNPH OCYIIECTBJIEHHH OOpPa30BaTeJLHOr0 Ipolecca Mo
AUCHHITHHE

B mpomecce ocymecTtBieHus ~00pa30BaTENFHOTO — TpoIlecca IO  ITUCIHILINHE
UCTIONB3YIOTCS:

1. Apache Hadoop — mutatdopma [t pactpeaeieHHOro XpaHeHus: ¥ 00pabOTKH JaHHBIX.

2. Apache Spark — uaCTpYMEHT 111 00paOOTKH JaHHBIX B PACIPENICIICHHBIX CUCTEMax U

paboThI C TOTOKOBBIMH JJTAaHHBIMH.

3. MongoDB — NoSQL 6a3a naHHbIX AJs1 XpaHEHUS TOKYMEHTOB.

4. Apache Cassandra — NoSQL 6a3a gaHHBIX I PaclpeeIEHHOrO XPaHEHHUS TaHHBIX.

5. Python — s3b1x mporpamMmupoBanus ¢ oubnnorekamu pandas, matplotlib, seaborn st

aHaJN3a ¥ BU3YaJIN3alluH TAaHHBIX.

6. Tableau Public — wHCTpYMEHT sl BU3yalM3alu JaHHBIX (OecruiaTHas BEpCHUs s

y4eOHBIX I1eJIeH).

7. Jupyter Notebook — cpena uist BBINOJTHEHHS KOJIa M BU3YaJIN3alliH JaHHbIX.

8. Apache Kafka — cuctema mis 06pabOTKH MTOTOKOBBIX JTaHHBIX.

9. VS Code - penakTop kona ¢ iiaruHamu Juis Python u paboTsl ¢ 6a3aMu 1aHHBIX.

10. Docker — wWHCTpyMEHT JUIsS KOHTCHHEpPH3AI[MHM TPUIOKEHHUH, ITO3BOJISIOLIHI

pa3BepTHIBATH CPEIbl Pa3pabOTKH.

11. Linux OS — oneparrionHast cucTeMa s pa3BepThiBanus kiaacrepoB Hadoop u Spark.

12. Git — cucTema KOHTPOJISI BEPCUH LIS YIIPABJICHUS IPOCKTAMHU.

13. Google Colab — o6naunas miathopma Ui aHaIU3a ¥ BU3yaIn3alliH JaHHbIX.

DTOT mepedyeHb BKIOYaeT momysisipHoe W jaoctynHoe [1O, mupoko npumeHsemoe B

npo¢ecCHOHATBHON MPaKTHKE.
7. IlepeyeHb COBpeMeHHBIX NPO(ECCHOHAJBHBIX 0a3 [JaHHBIX W HWH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NPH OCYLIECTBICHUH 00pa30BaTeIbHOIO Npolecca 1o
AUCHMILINHE (TPH He00X0AMMOCTH)

B mpomecce ocymecTtBieHus — 00pa3oBaTENBHOrO — MIpolecca IO JUCIHIUIMHE
UCIIOJIB3YIOTCS:

ABToMaTtu3upoBaHHasg  OuOnIMoTeyHO-MHPOpManmonHas cucrema «BYKH-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHbr OCHOBHOIi W  /IONMOJHUTEJIbHON  y4eOHOH JIMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (IPU HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX 1JIs1 0CBOCHHS IUCHUNIHMHBI

a) OCHOBHasI JIUTepaTypa

1. Makmanos, A. B. bonsmue nannsie. Big Data : yaeOnuk mist By30B / A. B. Makmanos, A.E.
Kypasnes, JI. H. Temanpikaps. — Cankr-IlerepOypr : Jlanp, 2021. — 188 c. — ISBN 978-5-
8114-6810-2. — TekcT: anexkTpoHHBIH // JIaHb : 3nekTpoHHO-0MOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165835


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

2. Python: MckyccTBEeHHBII HHTEIUIEKT, OOJIBIINE JaHHBIC U 00Jaunble Beraucienus Jeiiren [Tom,
Jleriten Xapsu / [Ton Heiiren, Xapsu Heuren. URL:
https://ibooks.ru/reading.php?short=1&productid=371701.

3. I'puropreB 0. A., ITnytenko A. Jl., Ilnyxuukoa O. lO. PensunonHsle 0a3bl JaHHBIX U
cuctembl NoSQL : yue6. mocobue / I'puropses 0. A., Ilnytenko A. /1., [lryxaukosa O. 1O. ;
Amypckuii roc. yH-T, MI'TY um. H. O. baymana. - bnarosemienck : M3n-so Amypckoro roc.
yH-Ta, 2018. - 420 c. : n. - bubmmorp.: c. 417-420. - ISBN 978-5-93493-308-2.

0) AOMOJIHUTE/ILHAS JIUTEPaTypa

1. I'mypman B. E. PykoBOACTBO K pelIeHHIO 3a7a4 [0 TEOPHH BEPOSTHOCTEH M MaTEeMaTUYECKOM
CTaTHCTHKE : yuel. mocooue s BTy30B / ['mypman B. E. - 3-¢ usn., nmepepad. u gon. - M. :
Brercm. mk., 1979. - 399 c.

2. Makkunaaun, Y. Python n ananu3 nansbpix / Y. MakkuHHH ; IEPEBOJ C aHTIIMHCKOTO A. A.
CnunkuHa. — 2-o0€ u3., uctnp. u non. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN 978-
5-97060-590-5. — Tekcr : 3ekTpoHHBIN // JlaHb : DJIEKTPOHHO-OMONIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/131721

3. AHAJIN3 JAHHBIX. Yuebnuk mis By3oB / Ilog pen. Mxwurapsaa B.C. - 2021. - URL:
https://urait.ru/book/54898B0C-E25B-4962-9BD4-96129F3BEC2B.

4. Nsyuaem Spark: momaueHocHbld aHaim3 gaHabiX / X. Kapay, D. Konsuncku, I1. Benpenn,
ISBN 978-5-97060-323-9. M. 3axapus. — Mocksa : JIMK IIpecc, 2015. — 304 ¢. — ISBN
978-5-97060-323-9. — Tekcr : 3nekTpoHHBIH // JIaHD : 37IEKTPOHHO-OMOINOTEYHAST CUCTEMA.
URL.: https://e.lanbook.com/book/90118

B) pecypcbl ceTH « MHTEpHET»:
OnexTpoHHas 6uOIMoTEKa yueOHbIX MaTepuasioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, HeoOxoauMasi 11l OCYLeCTBJICHUSI 00pPa30BaTeJLHOI0
npoiecca no JUCHMUIINHE
MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMast ISl OCYIIECTBICHHsI 00pa30BaTEILHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CIELUAIbHbIE TOMEIICHHUS
— yd4eOHbIE ayIUTOPHUH IJIs1 TPOBEACHUS 3aHITHI JIEKIIMOHHOTO THUIIA;
y4eOHBIC ayAUTOPUU JJIS IPOBEACHUS MTPAKTUUECKUX PadoT;
y4eOHbBIC ayAUTOPUH IS IPOBEACHUS TPYIIIOBBIX U WHIUBUIY ATbHBIX KOHCYJIbTAIIHM,
y4eOHBIC ayJAWTOPUU JUIA TPOBEACHHUS TEKYIIETO KOHTPOJS W TPOMEKYTOUYHOM
aTTECTallHH;
MTOMEIIEHUS JJIsI CAMOCTOSITEIbHON paboTHI;
MOMEIIEHUsI JJIi XpaHEHUs U MNPOPUIAKTUUECKOro OOCITyXMBAaHUS TEXHUUECKUX
CpeACTB OOyYCHHUS.
[Tomemmenust 1jis CaMOCTOSITENBHON pa0OTHl O0YUYaIONIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOUYeHHUS K ceth «MHTepHeT» M olecrieueHueM J0CTyna B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00Pa30BATEIBHYIO CPEAYy OpTaHU3aIHH.
Uuciio mocagovHbIX MECT B ayJUTOPUHU JIJISL 3aHATHUN JICKITMOHHOTO THUIIA OO0JbINe OO0
PaBHO CIIHUCOYHOMY COCTaBY T'PYHIIBI 00yYatOIUXCS.

ABTOD:
Jonent kadeapsl HupPOBBIX TEXHOIOTUN
N mamuHHOTO 00YyYEeHUS, K. T.H. HN.B. AnainkoB


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

IIpuioxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«bosbuIne 1aHHbIE M NX 00padoTKa»

@DoHJ O1LIEHOYHBIX Cpeacre

AJ1s1 NPOBe/IeHUsl TeKylleil 1 MPOMeKYTOYHOM aTTeCTAIlMH CTY/IeHTOB
10 JMCHHUIIHHE

1. Tunossie KOHTPOJIbHBIC 3a1aHUA UJIX UHBIC MaTECpHaAJIbI,

Heo0X0AuMBbIe VISl OLCHKH 3HAHUH, YMEHHM I, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,

10.

11.

12.

13.

14.

XapaKTEPU3YINHUX ITAIlbI (l)OpMPIpOBaHHﬂ KOMIIeTeHI Ui

1.1. KonTpoJibHble 3a1aHUs U HHbIE MaTepHAJIbI,
HCNoJIb3yeMble B Ipoluecce TeKylleil aTTecTaluu

3aganus 1J151 CAMOCTOATEILHOM padoThl

Omnpenenute KIOYEBbIE XapaKTEPUCTHKH OOJBIINX JaHHBIX (00bEM, CKOPOCTD,
pa3zHooOpasue) Ha MpUMepe BHIOPAHHOM OTpaciu (HampuMep, MeIuuHa, PHUHAHCHI,
TPAHCIIOPT).

Haiinute Tpu npakTudecKkux MPUMEHEHHs OONBIINX JAHHBIX U KPATKO OOBICHUTE, KaK
OHM [TOMOTAIOT YJIYYIIUTh MPOLECCHI.

Hactpoiite Hadoop-knacrep Ha BupTyanpHOU MammHe (¢ ucnonb3oBanuem Docker mnun
VirtualBox). [lonroroBbsTe OTYET € ONMMCaHUEM KOH(PUTYpAIUH.

BrimonnuTe 3ama4y no o6pabotke gaHHbIX ¢ noMousio HDFS: 3arpy3ure daiin,
BBITIOJIHUTE ONEPALUU YTEHUS U YJAJICHUS.

Peanu3yiite mpoctoii crienapuiit MapReduce s mosicuera ciioB B 00IBIIIOM TEKCTOBOM
daiine.

Ucnons3yiite Apache Spark st BeImosiHeHHsI 3aaHUS IO TTOJICYETY CPEAHETO 3HAUCHUS
Habopa nanHbIX. [IpegocTaBbTe KOA U pe3ybTaThl BHITOTHEHHUS.

Coznaiite komeknuo B MongoDB 1 BBITIOJIHUTE OCHOBHBIE OTlepaliuy (BCTaBKa,
OOHOBJICHHE, Y/IATICHHE).

PazpaboTaiiTe 3ampoc s moJIy4eHHs] aHATMTHKY 110 IaHHBIM, XpaHsmuMcs B Cassandra
(HampuMep, cpeaHee 3Ha4eHHUe 10 CTOJIOIY, IPYIITUPOBKA JAHHBIX).

BrimoauTe KitacTepusaiiuio Habopa JaHHbBIX (Harpumep, Iris) ¢ ucmnonp30BaHuEM
anroputma K-cpennux. [Ipoananusupyire pe3yJbTaThl.

[TocTpoiiTe MTMHEHHYIO PErPECCHUIO0 ISl MPOTHO3a 3HAYEHUW B BRIOpAaHHOM Ha0ope
JnaHHbIX. OLIEHUTE Ka4eCTBO MOJIEIIH.

[TocTpotiTe rpaduk pacnpeneneHus JaHHBIX (THCTOrpamMMa, JuarpaMMa paccesHus) ¢
ucronb3oBanueM matplotlib i seaborn.

Co3znmaiiTe MHTEPaKTHUBHBIN 1aOOp/] C BU3YyaIU3alMeH KITFOYEBBIX METPUK BHIOPAHHOTO
Habopa nanHbIX ¢ omolrsio Tableau Public.

Onumure, Kakue acnekThl KOHPUIEHTUAIBHOCTH HEOOX0IUMO YUUTHIBATh IPU paboTe ¢
00JbIIIM HAOOPOM MEPCOHANIBHBIX TAHHBIX (HAIIPUMEp, B 3PaBOOXPAHCHHN).
PazpaboTaiiTe pekoMeHAAIIMN IO MUHIMHU3AIIUH TTPEAB3SITOCTH B aJITOPUTMax 00pabOTKH
JTAHHBIX.

1.2. Cnucox BonpocoB 1 (WJIH) 3aIaHUI VIS IPOBeAeHHs ATTEeCTANNHU
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Crnrcok BONpOCOB K 3a4eTy

1. Yro takoe 6omabine gaHHble? ONMUIINTE X OCHOBHBIE XapaKTEPUCTHKHU.

2. B yem oTanuue OONBIINX JAaHHBIX OT TPAJAULUOHHBIX JTaHHBIX?

3. Kakue ocHOBHBIE ATarbl 00pabOTKH OOJBIINX JaHHBIX ?

4. IlpuBenure npuMepbl MPUMEHEHHs TEXHOJIOTUI OOJBIINX JaHHBIX B peabHbIX
3a/ayax.

5. Kakue oCHOBHBIE BBI30BbI CBA3aHbI ¢ 00pa0OTKOM OOJBIINX JaHHBIX?

6. Uto takoe Hadoop? Onumure ero o0CHOBHbIE KOMITOHEHTHI.

7. Ans gero ucnons3yercss HDFS? B uem ero npeumymecrsa?

8. Kak paboraer MapReduce? O0bsCHUTE KOHICTIINIO Ha IPHMEpE.

9. Kakue cymectBytot ananoru Hadoop? CpaBHUTE X OCHOBHBIE OCOOEHHOCTH.
10. Kakue orpannuenus umeet Hadoop?

11. Yro takoe Apache Spark? Kak on ornnuaercs or Hadoop MapReduce?

12. Omummnte ocHoBHBIe KommoHeHTHI Spark: RDD, DataFrame, DataSet.

13. ns gero ucnons3yercs Spark SQL?

14. Kak Spark oOpabaTbeiBaeT MOTOKOBbIE JaHHBIE?

15. Kakue 3agauu pematorcs ¢ momoinbio Spark MLIib?

16. B uem kimtoueBble oTiinuust NoSQL 6a3 1aHHBIX OT pesUOHHBIX?

17. Kakue monenu nanubix nogaepxuBatoT NoSQL 6a3ei?

18. Yo Takoe MongoDB? Jlns kakux 3aa4 oHa MOAXOANUT?

19. Kak yctpoena apxutektypa Cassandra?

20. Kakue cymecTBytoT MeTOIbI oOecnieueHus oTkazoyctoiunBoct B NoSQL 6azax?
21. Kakue 3a1aun pemaroTcsi ¢ HOMOILIBIO KIacTepu3anuu’?

22. Yro takoe anroput™m K-cpennnx? Kakue y Hero orpannyenus?

23. Kak mpoBoIuTCA OLIEHKA KayecTBa KjacTepu3aunun?

24. Yto Takoe JnHelHas perpeccusa? B kakux 3amadax oHa npuMeHsercs?

25. B yeM oTim4mue JMHEHHOW PErPeCCUr OT JJOTUCTHYECKON?

26. [louemy Bu3yanu3anus JaHHBIX BaKHA JIJIs aHAIHM3a?

27. Kakue ocCHOBHBIEC BUIBI TPA(PUKOB UCIIONIB3YIOTCS JIsl BU3YATU3AIHH?

28. Uro Takoe namobop, ¥ Kak OH UCIIONb3yeTcs?

29. Kakue 6ubmmoreku Python mogxonsat ayist BU3yanu3anuu JaHHBIX?

30. B yem npeumymiecta Tableau nepea qpyruMu MHCTPYMEHTAMH BU3YalH3aluu?
31. Kakue oCHOBHBIC ATHYECKHE MPOOIEMBI BO3HUKAIOT ITPH 00paboTKe OOIBIIHIX
TaHHBIX ?

32. Yrto Takoe mpenB3sATOCTh JaHHBIX, M KaK ¢ Hel 00poThes?

33. Kak obecrnieunBaeTcst KOHQUACHIMATBHOCTh IEPCOHATBHBIX JTaHHBIX ?

34. Kakue mpaBOBBIC aCTIEKThI PETyJIUPYIOT 00pab0TKy OONBIINX JAHHBIX ?

35. Kakue pucKku HeceT HENPaBUIbHAS UHTEPIIPETALNS JaHHbIX?

36. Uto Takoe moTokoBbie NaHHble? [IpuBenuTe npumepsl.

37. dns gero ucnons3yercst Apache Kafka?

38. Kak Spark Streaming o6pabaTbiBaeT MOTOKOBBIC JTAaHHBIE?

39. Kakue BbI30BBI CBsI3aHBI ¢ 00pa0OTKOI TaHHBIX B PealbHOM BpeMEeHH?

40. Kak obecrieunTh 0TKa30yCTOHYMBOCTH B IOTOKOBOM 00paboTKe?

41. Yro Takoe apxurektypa Lambda? B uem ee nmpeumymectBa?

42. Kakue METpUKH UCTIONB3YIOTCS ISl OLICHKH MTPOU3BOAUTEIILHOCTH CUCTEM 00pabOTKH
NAHHBIX?

43. Kak BeimomnHsiercs: MmacmtabupoBanue Hadoop-knacrepa?

44. Yto takoe Data Lake? B uem ero otuuue ot Data Warehouse?

45. Kakue HHCTPYMEHTBI UCTIONB3YIOTCS ISl MOHUTOPUHTA CHCTEM OOJIBIINX JTaHHBIX?
46. B yeM paznuuus MEXIy paciupeeiCHHbIM U NapajuleIbHbIM BBIYUCIEHUEM?
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47. Kak npoucxoaut unrerpauus Hadoop ¢ npyrumu cucremamu?
48. Urto Takoe 0O6paboTka naHHbIX Ha kpato cetd (Edge Computing)?
49. Kakue npo06ieMbl BO3HUKAIOT IIPU NEPEHOCE OONBIINX TaHHBIX MEX]y cUcTeMaMu?
50. Kak BbIOpaTh NOJXOAALIYIO TEXHOJIOTHIO Il 00paOOTKH OOIBIINX JAHHBIX?

51. Yto Takoe peryJspusaius, 1 Kak OHa UCIIOJIb3YETCs B aHAIHM3E JaHHBIX ?

52. Kakue npeumyuiecTBa J1aeT UCIOIb30BaHUE KIacTepOB B 00pabOoTKe OOJIBIINX

TaHHBIX ?

53. Yto Takoe aBTOMaTHYECKOE MaCIJ_ITa6I/IpOBaHI/Ie, H KaK €Tro HaCTpOI/ITL?

54. Kak pabotaroT pyHkuuu mapauposanus B MongoDB?
55. Kakue maru Heo6X0AUMBI 17151 PeAoOpadOTKH TaHHBIX ?
56. Uto Takoe pacripezeneHHas ¢ainoBas CUCTEMA, M KaK OHA OpraHU30BaHa?
57. Kakue anropuTMbl UCTIONB3YIOTCS AJIsi TOTOKOBOM KIIaCTEpU3AINH JaHHBIX ?
58. B uem paznuna mexay OLAP u OLTP cucremamu?

59. Uro Takoe CAP-Teopema, u Kak OHa cBsi3aHa ¢ 0a3aMu JaHHBIX?
60. Kakrie TeXHOJIOTHH UCTIOIB3YIOTCS ISl aHaIM3a 00IbIIuX rpados?

Kpurtepun oueHnBaHus 0TBETOB HA BONPOCHI OMJieTa

MMOCTaHOBKOM HpO6J'ICMLI n
H3JI0KCHUEM Pa3IMIHBIX TOYCK
3pCHUs. Hmerorcs omubOKA  WiId

pOo0OeJIbI.

HE XBaTaeT OTIENb-
HBIX DJIEMEHTOB U
TOHKOCTEN

. Beicokmii
. IIpoaBuHYyTHII
N Iloporoswblii ypoBeHb YPOBEeHb
Kpurepuii YPOBEHb
(Ha <YI0BJIETBOPHUTEILHO) (na
(Ha «xopomIo»)
KOTJIHYHOY)
CoorBeTcTBHE XoTst 661 YaCTUYHOE (HE [Tonnoe [Tonnoe
0TBeTa OTHOCSIIIEECS K BOIIPOCY HE
BOIIPOCY TIOJIJICKUT MPOBEPKE)
Haaunuue HNwmerorcs OTJIEJIbHBIC Mmuoro Ectp
NpuMepoB IPUMEPBI MIPUMEPOB MPAKTUYECKHU KO
BCEM
YTBEPXKJICHUSIM
Conep:xanue [TonsiTuiinple Bonmpocsl U3nokeHsl ¢ | OTBeT moutu non- | McuepnbiBaro-
oTBETA KJIaCCU(PUKAIUSAMHU, TPOOJIEMHBIC C | HBIM, 0€3 OMMUOOK, | MU TOTHBINA

OTBCT

2. Onucanue Nnmpouecayphbl BbICTABJICHUS OLICHKHA

I/I3yquHe AUCIHIUIIJIMHBI 3aKaH4YMUBACTCs 3a4CTOM. I[JISI IIOAIOTOBKM OTBETA HaA BOHpOC
Oowera oTBonUTCS HE MeHee 40 MUHYT.
OI_IGHKa «3a4TCHO» BBICTABIACTCsA, €CCJIHN OTBCT HaA BOHpOC GI/I.HGTa JaH HC HMKC, 4YCM Ha

TIOPOTOBOM YPOBHE.

OI_IGHKa «HC 3aYTCHO» BBICTABJIACTCA, CCJIM OTBCT HA BOIIPOC ouiera JaH HHXKE, YEM Ha

TIOPOTOBOM YPOBHE.
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IIpuniaoxenne Ne2 k padoueil nporpaMMe JUCHHIINHBI
«boJabiue JaHHbIE U X 00padoTKa»

MeToauueckue YKa3aHuA 1JIsl CTYACHTOB 110 OCBOCHUIO TUCHUIIJIMHBI

OnHOM U3 OCHOBHBIX ()OPM YCBOCHHS y4eOHOro MaTtepuania mo aucuuminae «bosbume
JAaHHbIE U UX 00PabOTKAy SBISCTCS CaMOCTOSATENbHAS paboTa CTyACHTa, IPUYEM B JOCTATOYHO
OompmoM oObveme. Ilo BceM TemMaMm INIpeayCMOTPEHBI 33/IaHHsl CaMOCTOSITEIBHON paboThI, Ha
KOTOPBIX MPOMCXOJHUT 3aKPCIUICHHE H3yYCHHOr0 Marepuaia M OTpabOTKa HABBIKOB aHAIH3a
Yl CHHTE3a CHCTEM Ha 0a3e METOJ0B HCKYCCTBEHHOT'O HHTEIIICKTA.

V3yuyeHne AMCIMIUIMHBI 3aKaHUMBaeTcs 3a4eToM. OIEHKa BBICTABISCTCS HA OCHOBAHHU
YPOBHSI COPMHUPOBAHHOCTH YKAa3aHHBIX KOMIICTCHIIMM, KOTOPBIA OICHUBACTCS KaK CPEIHSSA
OLICHKA MO COBOKYITHOCTH IapaMeTPOB: OLCHKH 3a CaMOCTOSTEIbHbIC 3aJaHUsl U OTBETHl Ha
BOTIPOCHI OHIIETA.

OcBoHTB BONIPOCHI JUCHUILTHHEI « BosibIIne faHHbIE U HX 00Pa00TKAa» CaMOCTOSATEIHHO
CTY/ICHTY JOCTaTOYHO CJ0XHO. [locemienue BceX MperyCMOTPEHHBIX JICKIIMOHHBIX 3aHATHH H
3aHITUI TI0 BBIMOJHEHHIO JTA0OPATOPHBIX padOT SIBISIETCS COBEPIICHHO HEOOXOAMMBbIM. bes
YIOPHBIX U PETYJSIPHBIX CAMOCTOSTENLHBIX 3aHSATHH B TEYEHHE CEMeCTpa cJaTh 3a4eT
IPAKTUYECKH HEBO3MOKHO.



