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1. Hesu 1 3ap0a4u M3y4eHUs JIMCHUIIHHBI

1.1 Ileanb ocBOEHHUS TUCIHILTHHBI
Llenbto NUCHUIUIMHBI SBJISETCS M3yYEHHUE OCHOB COBPEMEHHBIX 0a3 JaHHBIX B 00BEME,
HEOOXOAMMOM [ CAMOCTOSITEIbHOW paboThl ¢ 0a3aMu JAHHBIX U JJIs1 OCBOCHHS AMCIIUIUIMH,
CBSI3aHHBIX C aHAJIM30M, MPOCKTHPOBAHUEM, pa3pabOTKON U COMPOBOKACHUEM KOPIOPATHBHBIX
WH(OPMAITMOHHBIX CUCTEM.
1.2 3apaum qucuMnIMHbI
Pa3BuTHe HABBIKOB CHCTEMHOTO IMOAXOJAa K MH()OPMAIMOHHBIM CHCTEMaM, OCBOCHHE
OCHOBHBIX MOJIeNieH MaHHBIX (PENAHOHHON, HEepapXU4ecKou, OO0BEKTHO-PENAIMOHHON U
PETISIMOHHON) M WX OTOOpPaKEHWH, M3Y4EHHE $3bIKOB IMpPEIHA3HAYCHHBIX i PabOTHI ¢
PENSIIMOHHBIMU, UEPAPXUYECKUMHU U 00BEKTHBIMU 0a3aMu JaHHBIX, TOHUMaHUE TPOOJIEMaTHKH
XpaHWINII JaHHBIX, IPEJCTaBJICEHNE O HAMIPABJICHUAX pa3BUTHs 0a3 JaHHBIX.

1.3 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

JucimuimHa «YTiryOJneHHbId aHanu3 AaHHBIX B Big Data) OTHOCHTCA K OCHOBHOW YacTH
yueOHoro niana. JlaHHsIi Kypc HanboJiee TECHO CBS3aH C KypcaMu:

- ,ZII/ICerTHaSI MaTeMaTUKa,

— OCHOBBI IPOrpaMMHUPOBAHMS,;

— AHanu3, npoekTupoBaHue 1 pazpadorka b/l;

— AnmvunucrpupoBanue b/l;

— OOBEKTHO - OPUEHTHPOBAHHOE MPOrPAMMHUPOBAHUE; —
dopmanu3Mbl MPeACTaBICHUS 3HAHUH.

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCHUTIHHE
N3yyenne JnaHHOM yd4eOHOH JTUCIUTUIMHBI

HalmpaBjieHO Ha (opMUpOBaHUE Y
oOyuarommxcs npodeccunoHanpbHbix kommetenuii: OIMK-1; ITK-1

N Nunekc ConepxaHnue B pesynbraTe u3ydeHus yd4eOHOM 1 CIUTUTMHBI 00 y4aoecs
o
~ | KOMIETeH | KOMIIETCHIIUU | JIOJDKHBI
IL.11. N
oun (nm e€ wacth) | 3yary, yMeTh BJA/IeTh
OIIK-1 Crniocoben - MIOHSITHE - paboTtats B - HaBbIKaMU
pemaThb uHpopMaIuu; - Ka4yecTBe MIOJITOTOBKHU
aKTyalbHbIC i | OCHOBHBIC TIOJTb30BATEIIS CITOXKHBIX
3HAYHNMBIE MOJIOXKEHUS TCOPHUH | TIEPCOHATBHOTO WJLTFO CTPUPOBA
saauu nH(pOpMAITUU U KOMITBIOTEPA; - HHBIX TEKCTOBBIX
. KOAMPOBaHUS, - CaMOCTOSITENILHO JIOKYMEHTOB C
TIPUKIIATHON
0011YyI0 UCIOJIb30BaTh UCIOJIb30BaHUE
MaTeMaTHKH U )
XapaKTePUCTUKY BHEITHUE HOCHTEIIN M MS Word; -
UH(POPMATHKU
(bop poIieccoB coopa, uHGbOpMAIIH IS HaBbIKaMU
nepenauu, oOMeHa TaHHBIMH pelieHus
00paboTKH U MEXy MalllHHAMH, pacyeTHBIX
HAKOIUICHUS - CO3/1aBaTh 9KOHOMUYECKHX
uH(popmanuy, pe3epBHbBIE KOMHUH U 3am1ad ¢
- TEXHUYECKHE | apXHUBBI JAHHBIX U pUMEHEHUEM
¥ IIPOrpaMMHEIE nporpamm; - MS Excel; -
cpencTBa paborats ¢ HaBbIKAMU
peas3aliy IPOrpaMMHBIMU CO3JIaHus U
HHGbOPMATHOHHBIX cpencTBamu 06mmero | 00paboTKu
. eI OHHBIX
IPOLECCOB; - Ha3HA4YCHUS, Ié I
a3 JTaHHBIX
COBpEMEHHOE COOTBETCTBYIOIIUMHU eporcTpast MS
COCTOSIHYE U COBpPEMEHHBIM A _
TpeOOBaHUSIM CCeSS,
HaIPaBJICHUS _ ) HABLIKAMI
pasBUTHS MUPOBOTO PHIHKQ,
UCIIOJIH30BaTh




Nunexc | Comepkanue B pesynbTaTe nzydeHus yueOHOM U CIUILIMHBI 00 y4aroIrecs J0DKHBI

Ne KOMITETEH | KOMITCTCHIIHH

i onu (nnm €€ vactn) | 3park yMeTh BJIA1eTh
BBIYUCIIUTEIILH O nH(pOpMAaIIMOHHbIE MMOATOTOBKHU
TEXHUKU U CHCTEMBI U CPE/ICTBA AIEKTPOHHBIX
MIPOrPaMMHBIX BBIYHMCIIUTEIIHHOM MPEe3EHTALHNM C
CpEICTB; TEXHUKHU B PEUICHUU WCIOJIb30BAHUE M
- 3aKOHOMEPHOCTH | 3a/1a4 cOopa, mepeaad, MS
IIPOTEKaHUs XpaHeHHs 1 00paboTKH PowerPoint. -
WH()OPMAITMOHHBIX | YKOHOMHUYECKON METOJIaMH PEIICHUS
MIPOIIECCOB B uHpopmauu; - 9KOHOMHUYECKUX
cucTeMax bopMyIHpPOBATH 3a/1a4 ¢
00paboTKH TpeOOBaHUS U IPUHUMATD | TTOMOIIBIO
uHpopmamuu; - 000CHOBaHHBIC PEIICHUS CHEMAU3HPOB
MIPUHIUIIBI 10 BLI60py aAHHBIX
HCIOJIb30BaHUS amnmapaTHOIPOTrPAMMHBIX POrpaMMHBIX
COBPEMCHHBIX CpCACTB JIAd HpOI[YKTOB; -
WH()OPMAIIMOHHBIX | PAIlMOHAIBHOIO PEIICHUS | HaBBLIKAMU
TEXHOJIOTHUU U 3a4a4, CBsJA3aHHBIX C aBTOMAaTHU3aIl kU
WHCTPYMCHTAJIbHBI | IMOJTYYCHUEM U penieHus
X CPEACTB JIst npeoOpa3zoBaHUEM 9KOHOMHUYECKUX
pelIeHus uHpopmaruy; 3a1au;
PA3IMYHBIX 3aaa4 - UCITOJIb30BaTh B - TEXHOJIOTUSIMHU
B CBOEH npodeccroHaabHOM paboThl B
NPOGECCHOHAIBHO | nesTeIbHOCTH CETEBbIC JIOKAJbHBIX U
# 1eATeNbHOCTH; - CpeICTBA IOMCKA U 0OOMEHA | r106aIbHbIX
OCHOBBI 3aIUTHI HH(bOpMAITHCil. HEOPMAIMOHH BIX
uH(popMaIUU U .
cBeeHHil, ceTsIx; - npﬂeli/{aMn
COCTABIBIOLIX AHTUBUPYCHOMN
roCyIapCTBEHHYIO 3aIlUTRI, -
TaifHy; - METOJIbI HaBBIKAMH pabOTHI C
obOecrieueHus IporpaMMamu
nH(pOpMaITMOHHON aBTOMAaTH3aIlUH
Oe3omnacHoCcTH OyXranTepckoro
SKOHOMHYECKOT 0 yaera.
cyOBeKTa.

ITK-1 CrnocobeH COBPEMCHHBIN MIPOBOJIUTH HAYYHbBIC uHdopmarmei o
MIPUMEHSTh YPOBEHb Pa3BUTHUS | MUCCIEAOBAHUS C MEePCIEeKTUBAX
(dyHIaMEHTaJIbH HPHUKJIAHOM HUCIOJIb30BAHUEM pa3BUTHA
bI€ 3HAHUS, MaTCMaTUKH 1 HOBEMIIMX COBPEMEHHBIX
0JTy4EHHBIE B HH@OpMaHIf?HHHX MaTeMaTHYECKUX U MaTeMaTUYECKH X
obnactu TCXHOJIOTHH, WH(pOpPMAITMOHHBIX TEOpUH 1

HMCTOYHHMKH JaHHBIX .
MaTeMaTHYECKU JIOCTHXKCHHM, COOMpPATh, UH()OPMAITMOHH BIX
0 COBPEMEHHBIX .
X ¥ (1u) HAYTHEIX 00pabaThIBaTh TaHHBIC TEXHOJIOT i,
€CTECTBEHHBIX | yocreoBaAHSX. COBPEMEHHBIX HAyYHBIX HaBBIKAMU y4YacCTHs B
HayK, 1 HCCJIEI0BaHUH, paboTe HayYHBIX
HCIIOJIb30BaTh CEMUHApPOB,
UX B
npodeccruoHab




Nunexc Conepxxanue B pesynbraTe nzydenus yueOHOM U CIUILIMHBI 00 y9arOIIHecs JOIHKHBI
Ne KOMIIETEH | KOMIIETEHIINH
T (umm e€ yacTH) | 3mare yMeTh BJIAIETH
HOMH HEOOXONMEIE JUISL | HAYYHOTEMAaTHY eCKHD
NI TEIbHOCTH dopMUpOBaHUs  BBIBOJIOB | KOH(EPEHIIHIA,
o COOTBETCTBYIOIIUM | CHMITIO3UYMOB;
Hay4YHbIM, HaBBIKAMHU
npodeccruoHaIbHBIM MOJITOTOBKU HAYYHBI>

npo0JieMaM, HMCIOJIb30BaTh
COBPEMEHHBIC JOCTUKEHUS

B CBOEH
npodeccruoHanbHOoM

JESITEIIHOCTH, U3y4aTh
HOBBIC HayYHbIC
pe3yJIbTaTHl, HAyYHYIO
TUTEPATypy "

HaYYHOUCCJICAOBATCIIbCKHUEC
IMPOCKTBI B COOTBCTCTBUU C

npoduiiem o0BeKTa
npodeccruoHanbHoM
JeSITeNIbHOCTH,
HCCIIEIOBATD "
pa3pabaTbiBaTh
MaTeMaTU4YECKUe MOJIEIH,
QJITOPUTMBEI, METO/IBI,
MIPOrPaAaMMHOE
obecrieueHue,
WHCTPYMCHTAJIbHBIC
CpeicTBa TIO TEMaTUKE
MIPOBOUMBIX

HAayYHOUCCIICAOBATCIIbLCKUX

MIPOEKTOB, COCTaBJISATh
Hay4HbIE 0030pHlI,
pedepatsl u
oubmuorpaduu o
TEMaTHKE MIPOBOIUMBIX
HCCIIEOBAHHUIA.

U
HAyYHOTEXHHYECKUX
MyOJIUKAIIHIA.

2. CTpyKTypa u coJep:KaHHe TUCITUATLTIHHBI
2.1 PacnipenesieHHe TPYI0EMKOCTH JUCIHIJIMHBI TI0 BUaM padoT

OO6mast Tpyao€MKOCTh AMCIUIUIMHBI COCTaBisieT _4

3au.en. (144 wyacoB), uX

pacmpeneneHue mo BuaamM paboT mpeacTaBiieHo B Tabimie (0 cmyodenmos ODO).

Bun yaeOHo# paboThI Bcero yacos Cemectpsl
(qacer)
8
KonrakTHas padoTa, B TOM 4ucJjie: 42,3 42,3
AyauTOopHBIe 3aHATHSA (BCero): 42 42




3aHATHS JIEKUMOHHOTO TUIIA 14 14

JlaGopaTopHbIe 3aHATHS 28 28

3aHATHS CEMHHAPCKOTO THIA (CEMUHAPBI, TPAKTUYCCKHE

3aHSTHN)

HNuas koHTaKkTHa"A padora:

Konrpoins camocrositenbaoit pabotsl (KCP)

[Tpomexxyrounas atrectaiust (MKP) 0,3 0,3

CaMocTosiTe/ibHAsA padoTa, B TOM 4ucJie: 48 48

KypcoBas paborta

[TpopaboTka yueOHOro (TEeOpEeTHUECKOr0) MaTepraa 26 26

BrinonHeHrne HHIUBUAYAIbHBIX 3a1aHUI 22 22

Pedepar

[ToaroToBka K TEKyIeMy KOHTPOJIO

KoHTpo.1b: 5K3aMeH 53,7 53,7

ITonroToBka k 3K3aMeHY

Oo6uasi Tpy10eMKOCTh yac. 144 144
::6001\;:nc.11e KOHTAKTHasi 66,5 423
3a4. ef 4 4

KypcoBble HE TpenycMOTpEHbI

2.2 CTpyKTYpa AUCHHUILIUHBI:

Pacnipenenenue BugoB yueOHON pabOTHI 1 UX TPYJOEMKOCTH 110 pa3ienaM JTUCIUTUIAHEI.
Paznensl quctuiuinHb, n3ydaembie B8 cemectpe (015 cmyodenmos ODO)

KomuuectBo yacoB

e KonTakTHas pabdora Camocr
pa3n |HaumeHoBaHue pas3ienos Kowtp| ostensa
elna Bcero UK o1lh ast
J |JIP KCP | p
pabota
1 2 3 4 |5 6 7 8 9
1 Data science B mupe 00JbIIHIX 14 5 4 3
JAHHBIX
2 | IIpomecc data science 14 4 8
MamuHHOe 00y4ueHue 14 4 8
4 PabGora ¢ 0obIIIMMH JaHHBIMUA 16 9 5 3
Ha OJTHOM KOMIIBIOTEpE
Pacnipenenenue
g | XpaHeHMAH 00paboTKn 16 4 4 3
JTAaHHBIX B
uHdpacTpyKTypax
6 | ['myOokuii aHamM3 TEKCTa 16 2 6 8
Hmozo no oucyuniune : 90 14 | 28 48




[TpomexxyTouHast aTTeCTaIUs

(VIKP) 0,3 0,3

Konmponw 53,7 53,7

Bcezo: 144 14 | 28 0,3 | 53,7 48

2.3 Conep:xanue pa3ieoB IMCHUILIHHBI:
Paznen 1. O6nacts npuMenenus data SCience u OoNbIINX JaHHBIX U UX MpeuMyIiecTBa. I panu
naHHbIX. CTpyKTypupoBaHHbIE JaHHble. HecTpykrypupoBaHHbIE JaHHble. JlaHHbIE Ha
€CTEeCTBEHHOM s3bIKe. MamHHbIe JaHHble. [ padoBble, oM ceTeBble, JaHHBIE. Ay/IHO0, BUJEO U
rpaduka. I[loTokoBeie nanHbie . Pacmpenenenusie ¢ainoBeie cuctembl. HMHbpacTpykTypa
pacrpezeseHHOro MPOrpaMMHPOBAHHUS. Wndpactpykrypa UHTET paliu JTAHHBIX.
WNndpactpykrypsl MammHHOro oOydenus. baser gannsix  NOSQL. HNHcTpymeHTsI
M1aHupoBaHus. IHCTpyMEHTBI CpaBHUTEIHHOTO aHaIu3a. Pa3BepThIBaHNE CUCTEMBI.
[IporpammupoBanue ciyx6. bezonacaocts .OIIK-1; I[1K-1
Pasnen 2. O630p mporecca data science. OmpezeneHue 1enell MCCICIOBAHUS U CO3IAHHE
npoekTHoro 3ananus. Co3nanue npoekTHoro 3afgaHus. COop maHHbIX. JlaHHBIE, XpaHUMbIE B
komnaHuu. [IpoBepka kauecTBa AaHHbIX. OUMCTKA, HHTETpaLUs U IPEOoOpa30BaAHUE JAHHbIX.
Hcnpasnenne ommobok. KomOuHUpoBaHue JaHHBIX U3 PAa3HBIX HCTOUYHUKOB.
[IpeoGpazoBanue nannbix OIIK-1; TTK-1
Pasnen 3. [lpumenenwe mammuHoro odydenust B data science. IlpuMeHeHHE MamIMHHOTO
oOyuenuss B mporecce Oata science. Mucrpymentsl Python, ucmosnb3yeMbie B MalliHHOM
ooyuenuu. IIpomecc MmomenupoBanusg. Co3laHue HOBBIX IOKaszaTelneil W BbIOOp MOAENH.
TpenupoBka wmonenu. IIpoBepka anexkBaTHOCTH Moxaenu. [IporHo3mpoBaHHe HOBBIX
HaOmoAcHuH. Tunpl MamHHOTO 00y4ueHus. KoHTpoaupyeMoe o0yueHue.
Hekontposupyemoe odyuenue. Yactuuno konTponupyemoe ooyuenue OIIK-1; I[IK-1 Pa3nean 4.
[Tpo6aemsr ipu pabote ¢ OombmMMU 00beMaMu JaHHBIX.OO01ue MeToabl 00pabOTKH OOIBIIUX
00beMoB JaHHBIX. [IpaBusbHbIN BbIOOP anroputma. [IpaBuiibHBINA BEIOOP CTPYKTYpPhI JaHHBIX.
[TpaBusbHBINH BEIOOP MHCTPYMEHTOB. O0IIMEe peKOMEHJAMK IS IPOrPaMMUCTOB TIpH padboTe ¢
OonpIIMMH HaOOpaMu JTaHHBIX. He TOBTOPSIHTE y)Ke BBIMOJIHEHHYIO paboTy. Mcmonb3yiiTe Bce
BO3MOXKHOCTH ~ 000OpyJOBaHMA. ODKOHOMBTE  BBIYHCIUTENbHBIE  pecypchl.  Ilpumepl:
IIpornozupoBanue BpenoHocHbix URL-anpecos. Onpenenenue nemu wucciaenoBanusd. Coop
nanusix URL. Uccnenosanue nanusix. [loctpoenune mogenu. OIIK-1; ITK-1
Pa3nen 5. PacmpenencHue xpaHeHuss ¥ 00pabOTKM JaHHBIX B HH(pacTpykTypax. Hadoop:
UH}pACTPyKTypa IJIs XpaHEeHUs u 00paboTKu OoNbIINX 00BEMOB JaHHBIX. Spark: 3amena
MapReduce ¢ moBBIIIICHHOW MPOU3BOIUTEILHOCThIO. YueOHbIH mpumep: OleHKa pHcKa IMpu
kpeautoBanuu. Jtan 1: llenp mccnenoBanus. Jran 2: Coop manubix. Ortan 3. [loaroroBka
naHHbIX. Jtan 4: MccnenoBanne nanHbix u DTan 6: moctpoenne otaera OITK-1; TTK-1 Pa3nen
6. [myOokuii aHanm3 TeKcTa B peaJbHOM MEpe. MeToibI Iiry0oKkoro ananusa Tekcra. Habop cios.
Boinenenne ocHoBbl u nemmatuzanus. Knaccudukarop Ha 6asze nepeBa NMPUHATHS PEILIEHUM.
VueOHblil mpumep: knaccudukanus coodmennii Reddit. NLTK. O630p npouecca data science u
sTan 1: HazHavyeHue uenu uccnenoBanus. Jtan 2: COoop nanubix. ITtan 3: [loaroroBka qaHHBIX.
Ortan 4: UccnenoBanue aanHbix. Jtan 3 (moBTopHO): [ToAroToBKa MaHHBIX (a1anTUpOBaHHAs)
Oran 5: Ananu3 ganHeix. Jtan 6: Otodpaxenue u apromatusanus. OITK-1; TTK-1

2.3.1 3anaTHA JeKIHOHHOI0 THIIA

®opma
HaumenoBanue
No Conepxanue paszena TEKYIETrO
pasnena
KOHTPOJIA
1 2 3 4




Data science B
Mupe O0JbIINX
JTAHHBIX

O6nacts mpumenenus data science u
OONBIINX JAHHBIX U UX MPEUMYIIECTBA.
I'panu nanubix. CTpyKTypUpPOBaHHbIE
nanubele. HecTpykTypupoBaHHbBIE
JIaHHbple. JlaHHBIC HA €CTECTBEHHOM
si3pIKe. MarmHHbIe JaHHbIe. ['padoBbie,
WJIM CETEBBIC, JaHHBIE. AYINO0, BUIEO

Bompocs! s
YCTHOTO
orpoca

u rpaduxa. I[loTokoBBIE TaHHBIE
Pacnpenenennsle (aiaoBble CHCTEMBI.
HNudpacrpykrypa pacrpeeieHHOro
nporpammupoBanus. MubpacTpykTypa
UHTerpauuu JaHHbix. UHdpacTpyKTyphl
MalIMHHOTO oO0y4yeHus. ba3bl maHHBIX
NoSQL. MHcTpyMeHTHI MIIaHUPOBAHUS.
HNHCTpyMEHTHI CPaBHUTEIBHOTO aHAJIM3A.
Pa3BepThIBaHUE CUCTEMBI.
[IporpammupoBanue ciayxo.
besonacHocts

IMpornecc data science

O630p  mpomecca  data  science.
OmnpenesneHue Leneld HUCCIENOBaHUS U
CO3JIaHKe IPOEKTHOT O 3aJ[aHHUS.
Coznanue mnpoektHoro 3aganusi. COop
JaHHBIX. JlaHHBIE, XpaHUMBbIE B
komrnaHuu. [IpoBepka KauecTBa JaHHBIX.
Oumcrka, HHTErpanus u npeodpa3oBaHue
JaHHBIX. Wcnpasnenue OIIMNOOK.
KoMOuHupoBaHue naHHBIX M3 Pa3HBIX
nucTouHUKOB. [IpeoOpasoBaHue qaHHBIX

Bormpocs! piis
yCTHOT'O
omnpoca

MammmnHoe o0yueHue

[IpuMeHeHne MalllMHHOTO O0yUYEHUS B
data science. [IpumeHeHe MaITMHHOTO
obyueHus B mporecce data science.
WucrpymenTs Python, ucnons3zyemsie B
MalIMHHOM o0y4eHud. [Ipouecc
MozenupoBanusi. Co3naHne HOBBIX
MoKa3aTesiell U BIOOp MOJIENH.
Tpennposka monemu. [Iposepka
aJIeKBaTHOCTU MOJIEJIH.
[Iporuo3upoBanue HOBBIX HAOTIOACHUH.
Tunel MalIMHHOTO O0YYEHHUS.
KonTponmupyemoe o0ydeHue.
Hekontponupyemoe o0yueHue.
YacTUYHO KOHTPOIMpPyeMoe 00yueHne

Bompocer pist
YCTHOTO
ompoca




4 Pa6ora ¢ Oosnpmmu  (IIpoGaemsl pu padoTe ¢ 60abIIUMU Bonpocs! st
JTAHHBIMU Ha OJTHOM o0beMaMu JaHHBIX.OO0IIe METO b YCTHOI'O
KOMITBIOTEPE 00paboTku 00apIMX 00BEMOB JAHHBIX. |OMpOca
[IpaBuibHBINH BHIOOP aJIrOpUTMA.
[TpaBUIIBbHBIN BBIOOP CTPYKTYPBI JaHHBIX.
[TpaBUIIBHBINM BHIOOP HHCTPYMEHTOB.
OO01me peKOMEeHIaluH JIJIS
MPOrPaMMKCTOB TIPH pabOTe C OONIBIIUMHU
HaOopaMmu JaHHbIX. He moBTOpsiiTe yxe
BBITIOJIHEHHYIO paboTy. Mcmomnb3yiiTe Bce
BO3MOXKHOCTH 00OPYOBaHHUS.
DKOHOMBTE BBIYMCIUTENBHBIE PECYPCHI.
[Tpumepl: I[Iporno3upoBanue
BpenonocHeix URL-anpecos.
Omnpenenenune nemu uccienoanus. Coop

nmaHaeix URL. HUccnenoBanue 1aHHBIX.
[TocTpoeHue Mmoenmu.

5 Pacripeneneuue PacnipeseneHue XpaHeHus 1 06paboTky  [BOIpoCk! s
XpaHeHus ¥ 06paboTky |[aHHBIX B MHGpacTpykTypax. Hadoop:  yctHOro

TAHHBIX B MH]PacTpyKTypa [is XpaHEHHUS 1 orpoca
MHbpacTPyKTypax 00paboTku 00IbIIMX 00EMOB JAHHBIX.

Spark: 3amena MapReduce ¢
[MOBBIIIICHHON MPOU3BOANTEIBHOCTHIO.
YueOHnbIit mpumep: OrieHKa prcKa pu
kpenutoBanuu. Dtan 1: [lens
ncciaenoBanus. Jtan 2. COOp NTaHHBIX.
Oran 3: [Toaroroska nasHeIx. Jrar 4:
VccrnenqoBanue JaHHBIX U JT1am 6.
[MOCTPOEHUE OTUETa

6 ['myOokuii ananu3 ['yOoKuit aHaIM3 TeKCTa B peabHOM Bonpocs! s
TeKCTa Mupe. MeTobl riTyOOKOro aHaan3a YCTHOTO
TexcTa. HaGop cnoB. Beinenenne ocHOBBI orpoca

u temMatu3anus. Knaccudukatop Ha
0ase jpepeBa MPUHSITUS PELICHUN.
Y4eOHBII TpUMep: KJIACCH (PUKAIHS
coobmennit Reddit. NLTK. O630p
mpoirecca data science u stam 1:
Ha3HAYCHUE [[EJTH UCCIIeIOBAaHUs. DTaI 2.
C6op nannbix. Otan 3: [Toarororka
nanHbIX. Jtamn 4: MccnenoBanue 1aHHbBIX.
Otan 3 (moBTOopHO): [ToArOTOBKA TaHHBIX
(amanTupoBanHas) DTam 5: Ananus
naHHbIX. JTan 6: OToOpaxeHue u
aBTOMATH3AIHS.

Bonpocsl 115t YCTHOTO onpoca

Oo6nacte mpuMeHenus data SCience u 6oNbIIMX JAHHBIX U UX [IPEUMYIIECTBA. | paHH JaHHBIX.
CtpykTypupoBaHHble naHHble. HecTpykTypupoBaHHble NaHHbIE. /|aHHbIE Ha €CTECTBEHHOM
SI3BIKE.

MamwuHHbIe 1aHHbIe. ['padoBbIC, MM CETEBBIC, JaHHBIC. Ayano, BUaeo U rpaduka. [TorokoBbie
JAHHBIC .
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Pacnipenenennsie ¢aitioBsle CUCTEMBIL. Wnppactpykrypa pacIpeneneHHoro
nporpammupoBanus. MHppacTpykTypa nHTerpauun AaHHbIX. VMHQpacTpyKTypbl MAIIMHHOIO
oOydeHHs.

ba3pr panabix NOSQL.  MHcTpyMmeHTHl MUlaHMpOBaHMSA. MHCTpYMEHTBI CPaBHUTEIBHOIO
aHanu3a. PazBepreiBanue cucremsl. [IporpammupoBanue ciayx6. besonacHocts

O0630p mpomecca data science. OnpenencHue Ieneld UCCICAOBAHKUS U CO3JaHHE MPOEKTHOrO
3aaHusl.

Cosznanue npoexkTHoro 3ananusd. COop nanHbIX. J[aHHble, XpaHuMble B koMnaHuu. [IpoBepka
Ka4ecTBa JJaHHBIX.

Oumcrka, MHTErpauus U npeodpazoBaHue JaHHBIX. Mcnpasnenue ommbok. KomOuHupoBanue
JAHHBIX U3 pa3HbIX UCTOYHUKOB. [IpeoOpa3oBaHue qTaHHBIX

[Tpumenenne mamuHHOrO oOyueHus B data science. [lpuMeHeHHE MAIIMHHOTO OOY4YCHHUsS B
npoirecce data science.

WucrpymenTtsl Python, ucnons3zyembie B MalmmHHOM 00y4deHuu. [Iporecc MoaenpoBaHusl.
Co3manve HOBBIX TMOKaszaterned u BeIOOp Mozgenu. TpenupoBka wmonenu. IIposepka
aZiekBaTHOCTH Mojenu. [Iporao3npoBanrie HOBBIX HAOIIOIEHHH.

Tunel mammzHOrO 00yueHus. Kontpomupyemoe oOydenue. Hexontponupyemoe obyueHue.
YacTUYHO KOHTPOIMpyeMoe o0yueHne

[TpoGaemsbl mpu padoTe ¢ OoNMbIIMMH 00beMaMH TaHHBIX.OO0IIMe MEeTOABl 00PaOOTKH OOJIBIINX
00BEMOB JTAHHBIX.

[TpaBunbHBIM BEIOOp anroputMa. [IpaBuabHBIN BEIOOP CTPYKTYPBI AaHHBIX. [IpaBUIIbHBIN BEIOOD
UHCTPYMEHTOB.

OO61ue pekoMeHAaluy Ui IPOrpaMMHUCTOB MpU paboTe ¢ O0JIbIIMMU HAOOpaMH JTaHHBIX.
[Tpumepl: IIpornozuposanue BpenonocHeix URL-agpecos. Onpenenenue mnenu nccieoBaHus.
C6op nannbix URL. Vccnenosanue nanusix. [Toctpoenne mopenu.

Pacnipenenenne xpanenus 1 00pabOTKH JTaHHBIX B uH(pacTpykTypax. Hadoop:
HHOPaCTPYKTYpa sl XpaHEeHHs U 00paboTKU OOJBIINX 00HEMOB JaHHBIX.

Spark: 3amena MapReduce ¢ moBBIIIEHHOH TPOU3BOIUTEIHLHOCTHIO.

VYueOnbrit mpumep: OreHKa pucka npu kpeautoBanuu. Jtan 1: [lenp uccrnenoBanus. Jram 2:
Co6op mannbix. Ortan 3: [loarotoBka manubix. OTan 4: MccnenoBaHue AaHHBIX W OTam 6:
MIOCTPOEHUE OTYEeTa

I'myOoxwuii aHanmu3 TekcTa B peajibHOM MUpe. MeToibl IITy0OKOro aHaInu3a TeKCTa.

Habop cnos. Brinenenue ocHoBbl u nemmatusanus. Kiaccugpukarop Ha 6a3e nepeBa NpUHATHS
peLeHui.

Yuebubiii mpumep: kinaccudukanus cooomennii Reddit. NLTK. O630p nporecca data science
u otan 1: HasHaueHwe menu uccinempoBanus. Jdrtam 2. COop manHbBIX. DTanm 3: [lomroroeka
JTAaHHBIX.

Ortan 4: UccnenoBanue nanubix. Jtan 3 (moBTopHO): [loaroroBka naHHeIX (azanTupoBaHHAsI)
Ortan 5: Ananmu3 gansbeix. JTamn 6: OToOpakeHne 1 aBTOMAaTH3AIHS.

2.3.2 3aHATHS NPAKTHYECKOT0 TUIA
[IpakTyeckue 3aHATUSA - HE IPELYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSI

®opma
HanmeHnoBanue
Ne HaumenoBanue 1abopaTopHBIX paboT TEKYIIEro
pasnena
KOHTPOJIS
1 2 3 4
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Data science B
MUpe OOJIBIINX
JAaHHBIX

Oo6nacte npumenenus data science
1 OOJBIIMX JAHHBIX U UX
npeumyiecTsa. ['paHu TaHHBIX.
CTpyKTypupOBaHHBIE TAHHBIC.
HecrpykTypupoBaHHbIe 1aHHbIE.
JlaHHBIE Ha €CTECTBEHHOM SI3bIKE.
MamwuHHbIe 1aHHbIe. ['padoBbie, wim
CeTeBbIE, IJaHHbIE. Ay/IHO, BUIEO U
rpaduka. [IoTokoBbIC TaHHBIE .
Pacnipenenennrie aifioBbIe CHCTEMBI.
HNudpactpykrypa pacnpeaeneHHOro
MPOrpaMMHPOBAHUS.
WudpacTpykTypa HHTErpaliiu
JTAHHBIX.

HNudpactpyKTypsl MAITHHHOT O
o0yuenusi. baser manaeix NOSQL.
NHCcTpyMeHTHI TIIIaHUPOBAHUSL.
HNHCcTpyMEHTBI CPaBHUTEIHHOTO
aHanu3a. Pa3BepThIBaHNE CUCTEMBI.
[IporpammupoBanue ciayxo.
besonacHocth

nabopaTopHas

ITporiecc data science

O030p mpomecca  data  science.
Onpenenenue 1eneil UCCIEIOBaHUS U
CO3JaHUE  TPOCKTHOTO 3a/1aHUsl.
Coznanue mpoekTHoro 3ananus. Coop
naHHbIX.  JlaHHBIE, XpaHUMBIE B

KOMIIaHUH. [IpoBepka Ka4yecTBa|
naHHbIX. OuyucTKa, WHTErpalus U
npeoOpa3zoBaHue JTAHHBIX.
Ucnpasnenue OIIHOOK.

KomOuHupoBaHNE NaHHBIX U3 Pa3HbIX|
ncTo4HuKoB. [IpeoOpa3oBanne naHHbIX|

nabopaTopHast

MamwuHHOE 00yueHune

[IpumeHeHne MamMHHOTO 00 YUCHUS

B data science. I[IpumeHeHwue
MAaIIMHHOTO 00y4YeHHs B Ipoliecce
data science.

HuctpymenTtsl Python, ucnons3zyembie
B MalIMHHOM o0y4eHuu. [Ipouecc
MozaenrpoBanus. Co3/1aHne HOBBIX
nokaszaTesneil ¥ BEIOOp MOJIENH.
Tpennposka monenu. [Iposepka
aJIEKBaTHOCTU MOJIEJIN.
IIporno3upoBaHre HOBBIX
HaOmroaeHni. THITBI MATMHHOTO
oO0yuenusi. Kontponupyemoe
oO0yuyenue. HekoHTponmpyemoe
oO0yuyenue. YacTHYHO KOHTPOIUPYEMOE

oOyueHne

nabopaTopHas
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PabGora ¢ OonpmmmMu
MaHHBIMUA HA OJJHOM
KOMITBIOTEPE

[Ipo6Gnemsr pu paboTte ¢ 6OTBIITIMEI
obbemamu JaHHBIX.OO1Ie METOABI
00paboTku 00abIIMX 00HEMOB
naHHbIX. [IpaBuIIbHBINA BBIOOD
anroput™a. [IpaBuibHbI BBIOOP
CTPYKTYPBI JaHHBIX.

[IpaBuIIbHBIN BHIOOP HHCTPYMEHTOB.
OO6ume peKkoMeHIaluu JJIst
MIPOrpaMMUCTOB IpH paboTe ¢
6onpmmu Habopamu AaHHBIX. He
MOBTOPSITE YK€ BHITIOJIHEHHYIO
paboty. Mcnone3yiite Bce
BO3MOKHOCTH 000PYOBaHMUS.
DKOHOMbBTE BBIUUCIUTENIbHbIE
pecypcsl. [Tpumepl:
[Iporuo3upoBaHue Bpe1OHOCHBIX
URL-aapecoB. Onpenenenue mnemn
uccienosanus. Coop nanueix URL.
HccnenoBanue nannelx. [Tocrpoenue

MOACIIN.

nabopaTopHas

Pacnipenenenue
XpaHEeHUsI U 00pabOTKH
JTaHHBIX B

UH(ppacTpyKTypax

Pacnipenenenue xpaneHus u
00pabOTKM TaHHBIX B
unbpactpykrypax. Hadoop:
HHOPACTPYKTYpa ISl XPAHCHHUS

nabopaTopHast

1 00paboTKH OOJIBIINX 00HEMOB
nanHbIX. Spark: 3amena MapReduce ¢
[MOBBIIIICHHON MTPOU3BOAMTEIIBHOCTHIO.
YaeOHbiit mpumep: O1ieHKa prucka npu
kpenutoBanuu. Dtan 1: [lens
ncciaenoBanus. Jtan 2. COOp TaHHBIX.
Ortan 3: [TogrorosBka gaHHbIX. DTamn 4:
VccnegoBanre aHHBIX U DTam 6.
[MOCTPOEHUE OTUEeTa

['myOoxuii anamu3
TeKCTa

['yOoKuit aHaIM3 TEKCTa B peabHOM
Mupe. MeTobl IiyO0OKOro aHanusa
texcta. HaGop cnos. Beinenenue
OCHOBBI U JIEMMaTH3AIHS.
Knaccugukarop Ha 0a3e nepesa
[IPUHATUS pelIeHUH. YueOHbII
[puMep: Kiaccu@ukamusi cooOueHui
Reddit. NLTK. O630p nporecca data
science u stam 1:

Ha3HaYEHHE LeIM HCCIel0BaHus. JTal
2: Coop nannbix. Dtan 3. [ToaroroBka
nanabex. Jrtamn 4: UcciaenoBanue
naHHbIX. DTan 3 (OBTOPHO):
[lonroroBka gaHHBIX
(amamrrupoBanHas) Dtam 5: Ananus
naHHbIX. JT1ar 6: OToOpaxeHue u
aBTOMaTHU3alUS.

nmabopaTopHas

2.3.4 IlpumepHas TeMaTHKA KYPCOBBIX padoT (MPOEeKTOB)
Kypcosas paGota He mpegycMoTpeHa
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2.4 IlepeyeHb y4eOHO-METOUYECKOI0 00ecIeYyeHHsI A1 CAMOCTOSATeIbHOM
padoTHhI

[TepeueHp y4eOHO-METOAMYECKOrO 00ECIICUCHHUS TUCITUTIITUHBI
Haumenosanue

No I10 BBIITOJIHEHHUIO CAMOCTOSITEIbHON paObOThI
paznena

1 2 3

1. |[Ipopabotka yueOHoro |ba3bl nanubix.lIpaktuueckoe npumenenue CYBJl SQL u
(Teopernueckoro) NoSOL-tuna asist mpuMeHeHUs! TPOESKTHPOBAHUS

MaTeprana UH(POPMAIMOHHBIX cHCTeM: YueOHoe mocobue / MapruiimH
C.A., Cumonos B.JI., Xpanuenko M.B. - M.:11J1 ®OPYM, HUL]
NH®PA-M, 2017. [DnextpoHHbIit peccype] -

URL:http://znanium.com/catalog.php?bookinfo=556449,
05.10.2017.

CogetoB, b. 5. ba3el naHHBIX | y4eOHUK IS
npukiagHoro 6akaizaspuata / b. 1. CoBeros, B. B.
[lexanosckuit, B. /. YepToBckoit. — 2-¢ m3a. — M. :
WznarenscrBo FOpaiit, 2017. [DnekrpoHHbIi peceype] -
URL :https://www.biblio-online.ru/viewer/502697C3-
F4404628-B9B8-28E18BCB4337#/, 05.10.2017.

2. |BeimosHeHUE baser nannbix.[Ipaktnueckoe npumenenne CYBJ] SQL u

WHINBUIYATBHBIX NoSOL-tuna aist mpuMEeHEHUs! TPOCSKTH POBAHHUS

3alaHui UHPOPMAITHOHHBIX CHCTeM: YueOHoe mocobue / MapTuiimH
C.A., CumonosB B.JI., Xpanuenko M.B. - M.:11J]I ®OPYM, HUL]
NH®PA-M, 2017. [DnexrpoHHbIil peccype] -

URL.:http://znanium.com/catalog.php?bookinfo=556449,
05.10.2017.

CogetoB, b. 5. ba3bl maHHBIX © y4EOHUK TSI
npukiagaoro 6akanaspuara / b. 5. Coseros, B. B.
[lexanosckuit, B. /. UepToBckoit. — 2-¢ m3a1. — M. :
WznatenberBo FOpaiit, 2017. [OnexTponHHbIi peccypc] -
URL :https://www.biblio-online.ru/viewer/502697C3-
F4404628-B9B8-28E18BCB4337#/, 05.10.2017.

[Ipn w3ydeHWW AWCHMIUIMHBI «YTJIOyOJIeHHbIM aHanu3 MJaHHeIX W Big Datay
00s13aTeIbHBIMU SBIISIOTCS Cleaylomre GOpMbI CAMOCTOSITENbHONW pabOTHI:

- pa300p TEOPETUYECKOro MaTeprasa o MmocoousIM, KOHCIIEKTaM JICKITUH;
- CaMOCTOSITEJIbHOE U3YYEHUE YKa3aHHBIX TEOPETUYECKUX BOIPOCOB;

- peuieHre 3a1a4 no TeMaM 3aHATHIA,

- BBITIOJIHECHUE JIOMAIIIHEH KOHTPOJIBHON paboTHI;

- IMOAT'OTOBKA K DK3aMCHY

Cornacao muckmMa MmunmcTepcTBa oOpa3oBanusi U Hayku P®D Ne MOH-25486 or
21.06.2017r «O pa3paboTke ananTUPOBAHHBIX OOpa30BaTENbHBIX IMporpamm» -PazpaboTka
aJaNTUBHOI MporpaMMbl HE0OXOAMMA B ClTyyae HaJHuus B 00pa30BaTEIbHOMN OpraHu3aluy XOTs
OBl OTHOTO 00YYAIOIIETOCS C OIPAHNYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI.

Y4eOHO-MeTOIUYECKH e MaTepHaIbl 111 CAMOCTOSTEIIbHON paboThl 00yJaromuXcs U3
YrCiIa MHBAJIUIOB U JIMII C OTPAaHNYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI (OB3)
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MPETOCTABISAIOTCS B (JOPMax, afanTHPOBAHHBIX K OTPAHUYECHUSM MX 370POBbS M BOCIIPUSTHS
uH(popManuu:

JUist i1 ¢ HapyIIeHUSIMHU 3PEHUS:

— B IIe4yaTHOM (hopMe yBeIMUEHHBIM HIPU(PTOM,

— B (popMe JIEKTPOHHOI O IOKYMEHTA,

— B ¢popme ayaunodaiina,

— B nieyaTHOM (hopMme Ha si3bike bpaiins.

JI1st L ¢ HapyIIEHUsIMHU CITyXa:

— B IIeyaTHOU (popme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JList T ¢ HapyIISHUSIMU OTIOPHO-JIBUTATEILHOTO amiapaTa;

— B IIeyaTHOU (popme,

— B popMe 2IIEKTPOHHOT O IOKyMEHTa, — B popme ayaunodaiina.

JlaHHBI TIepeyeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromXcsl.

3. O6pa3oBaTebHbIE TEXHOJIOTHHU

C TOYkM 3peHus INPUMEHSAEMBIX METONOB MCIOJB3YIOTCA KaK TpagULMOHHBIE
NH(OPMALIMOHHO-00bSICHUTENbHBIE JIEKLMH, TaK M MHTEpaKkTUBHAs I0Jada MaTepuana cC
MyJbTUMEAUHHON cucTeMoil. KoMIbloTepHbIE TEXHOJIOIMM B JAHHOM Ciydae 0OECIIeUMBAIOT
BO3MOXKHOCTb Pa3HOIUIAHOBOT'O OTOOPAXEHUS aJITOPUTMOB U JIEMOHCTPALMOHHOIO MaTepHasa.
Takoe coueTaHue NO3BOJIAET ONTUMAJIBHO MCIIONb30BaThb OTBEACHHOE BPEMs U PACKphIBATH
JIOTUKY U COJIep’KaHNe AUCLUIIIMHBI.

Jlekuun TpeacTaBisAOT co0OM cucTeMaTuyeckue 0030pbl OCHOBHBIX —aCHEKTOB
JUCLIUIIIIMHBIL.

JlaGopaTopHble 3aHSATHS MO3BOJIIET HAYYUTh MPUMEHSATh TEOPETHUUECKUE 3HAHUS IPU
pellIeHuH U HCCIEeOBAaHUM KOHKPETHBIX 3ajad. JlabopaTtopHble 3aHSTHS NPOBOJATCS B
KOMIIBIOTEPHBIX KJaccaX, MpU 3TOM IMpakTUKyeTcss pabora B rpymmax. Iloaxox pasdopa
KOHKPETHBIX CUTYallUi IIMPOKO HCIIOJIB3YETCS KaK MPEnojaBaTesaeM, TaK M CTYASHTaMU IpU
MIPOBEICHUH aHAJIM3a PE3yJIbTATOB CAMOCTOSTENBHONW paboThl. DTO 00YCIOBIEHO TEM, YTO B
MIpOLIECCE MCCIIEOBAHUS 4YacTO BCTPEYAKOTCS 3aJaud, JUIsl KOTOPBIX €IWHBIX IOJIXOJOB HE
cymecrByeT. Kaxnas KOHKpeTHas 3ajada IpPU CBOEM HCCIEJOBAHUUM HMEET MHOYKECTBO
MIOJIXOJIOB, a 3TO TpeOyeT pa3dopa U OLIEHKHU IIeJIOH COBOKYITHOCTH KOHKPETHBIX CUTYAIUH.

[Ipu ocBOEHUU U CHUIIIIMHBI HCIONB3YIOTCS CIAENYIOUIME COUeTaHUsl BUAOB y4eOHOM
paboThl ¢ MeToaMu U (popMaMHU aKTHBU3ALMHU TO3HABATEIHFHON JEATEIbHOCTH OaKalaBpOB
JUISL TOCTHDKEHUS 3allJJaHUPOBAHHBIX PE3yJIbTaToOB 00yueHHs M HOpMUPOBAHUS KOMIIETEHIIUH.

B cootBerctBuu ¢ TpedoBanusmu ®I'OC BO no HanpaBieHHIO MOATOTOBKH OakaiaBpoB
nporpamMma Io AMCLUIUIMHE «YTIIyOJIeHHbIM aHanu3 naHHbIX ¥ Big Data» mpenycmarpuBaet
UCIIOJIb30BaHHE B Y4eOHOM Ipollecce CIEAYIOIIUX 00pa3oBaTelbHbIE TEXHOJOIMU: UYTEHHE
JEKIUH ¢ NCIOJIb30BAaHUEM MYJIbTUMEAUNHBIX TEXHOJIOIUH; pa300p KOHKPETHBIX CUTYalUH.

KomnbroTepHble TEXHOJIOTUU IO3BOJIIIOT IIPOBOAUTH CPAaBHUTENIBHBIM aHAJIM3 Hay4dHBIX
UCCJIEZIOBAHUN 10 JaHHOW mpobJsieMe, SBISISICH CPEICTBOM PAa3HOIJIAHOBOI'O OTOOpa)KeHUs
aJrOPUTMOB U JE€MOHCTPALlMOHHOIO0 MaTepraa.

[Tonxoxn pazbopa KOHKPETHBIX CUTYalLlMi IIMPOKO UCIIOJIb3YETCS KaK IpenoiaBaTenemM, Tak
n OakajgaBpaMH BO BpeMs JICKIIMHA M aHalM3a Pe3yJIbTaTOB CaMOCTOSTEIBLHOW paboTHl. DTO
00yCJIOBJIEHO T€M, YTO B Ipolecce paboThl ¢ 6a3aMH JAHHBIX 4aCTO BCTpEUArOTCA 3aau, IS
KOTOpBIX €AMHBIX IIOAXOJO0B He cymectByeT. Kaknas KOHKpeTHas 3ajada IIpU CBOEM
UCCJIEZIOBAHUHM HMMEEeT MHOXKECTBO IOJIXOJ0B, a 3TO TpeOdyer pa3dopa U OLEHKU LEeJIon
COBOKYITHOCTH KOHKPETHBIX cuUTyaluid. OcoO0EeHHO 3TOT MOJAXOJ HIMPOKO HUCIOIb3yeTCs MpU
ONPEAECIECHUN aJCKBATHOCTM MaTEeMaTUYECKOM MOAENN, pe3yiabTaTaM KOMIIbIOTEPHBIX
9KCIEPUMEHTOB.

Llenb 1exkyuu — 0630p MOHATHI 0a3 TaHHBIX.

Lens nadopamopnozo 3anamusa — HayduTb NPUMEHATH TEOPETUUYECKHE 3HAHUS IIpU
pelIeHUH U HCCIeIOBAaHUU KOHKPETHBIX 3a/1ay.
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Tewmsl, 3agaHust U BOIPOCH! ISl CAMOCTOSATENbHOM padOThl MpU3BaHbl c(HOPMUPOBATH
HAaBBIKUM IOMCKAa HMH(OpMAIMM, YMEHHUS CaMOCTOSTENbHO PACIIUPITh M YIIyOJATh 3HaAHMS,
IIOJIy4EHHBIE B XOJ€ JICKIIMOHHBIX U IPAKTUYECKUX 3aHATUH.

4. OueHoO4YHbIE CPeACTBA AJISl TeKYIIero KOHTPOJIsl ycIieBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTalUuu

4.1 ®oHa O1LIeHOYHBIX CPEACTB /s IPOBe/leHUs TeKyIlel arTecTauuu

VYueOHast AESITeNbHOCTh MPOXOJUT B COOTBETCTBUHU C rpauKkoM y4dyeOHOro mporecca.
[Iporecc camocTosiTeNnbHON pPabOThl KOHTPOJUPYETCS BO BpeMs AayAMTOPHBIX 3aHATUH U
WHIUBUAYATbHBIX KOHCynbTaluil. CaMocTosiTenbHast paboTa CTyJ€HTOB MPOBOIUTCS B (popme
U3YYEHUSl OTIENbHBIX TEOPETHMUECKUX BOIPOCOB IO MPEAJIAraéMod JIUTEpaType U PpELICHUS
WHIMBUIYaTbHBIX 3a/1a4 MOBBIIIEHHON CII0KHOCTH.

@DOoH/T OIIEHOYHBIX CPECTB JUCIHUILIMHBI COCTOMT U3 CPECTB TEKYIIEro KOHTPOJIS (CM.
NPUMEPHBIC BAPHAHTBHl KOHTPOJIBHBIX Pa0OT, MHAMBUYAIbHBIX 3aJJaHHUM, 3a]]a4 U BOIIPOCOB) U
UTOTOBOM aTTecTanuu (IK3aMeHa).

B kayecTBe OIIEHOYHBIX CpPEACTB, MCIOIB3YEMbIX [JSI TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH, MpeJjaraercs mepeueHb BOIPOCOB, KOTOpbIE MpopadaThiBalOTCA B Ipoliecce
OCBOEHMs Kypca. [laHHBI IepeueHb OXBAaThIBAET BCE OCHOBHBIE pa3/iesibl Kypca, BKIOYas
3HaHHUS, TIOJy4aeMble BO BPEMsI CAMOCTOSATEIbHOI paboThI.

OrneHka ycreBaeMOCTH OCYILIECTBIIAETCS 10 pe3ybTaTaM: CaMOCTOSTEIbHOIO

BBIMOJHEHUS 1a00paTOpHBIX paboT, YCTHOTO OMpoca MpH cAadye BHITOTHEHHBIX

CaMOCTOATEJIbHBIX 3a/1aHUI, OTBETOB Ha SK3aMEHE.

ATTectanus mo yueOHOM AUCHUILTHHE TPOBOAUTCA B BHJIE K3aMeHa. DK3aM eHallMOHHbBIT
OWJIET CONEPKUT JBAa TEOPETUUYECKHX BOMpoca U OAHY 3adauyy. CTyIeHT TOTOBUT OTBETHI Ha
OuJIeT B MHCbMEHHOM (popMe B TeUEHHE YCTAaHOBJIEHHOr0 BpeMeHH. Jlajee sK3aMeH MPOTEKAET B
dhopme cobecenoBaHusI.

IIpuMepHoOe coepkaHue CaMOCTOSATEIbHBIX H J1A00PaTOPHBIX PadoT

B kaudectBe Meroaumyeckoro oOecrnedeHus Ui aylIUTOPHOW U BHEayJIUTOPHOMH
CaMOCTOSITENIbHOW pabOThl TMPHUBOIATCS BapHaHTBl 3aJaHUM, TO3BOJSIONINE CTYACHTAM
OPUEHTUPOBATHCS B HEOOXOAMMOM ypOBHE TPEOOBAaHMI MPU MOATOTOBKE K 3aHSITUSIM.

1. [Tpumep Bapuanta PAP (BxitoueHo B yueOHBII IJIaH TUCHUTUINHEI).

PazpabotaTs Monens npenMerHol obnactu (mojHas atpudyTuBHas Mmozens B Hotauuu IDEF B
cucreme ERWIN) u cTpykTypy npeacraBieHust uHGopmaruu (TaOJIUIIbl, TIOJs, THIT JaHHBIX U
CBSI3H) i1 HHGOPMALMOHHOM MOIACPKKH IS TEILHOCTH MPEANPUATHS, KOTOPOE 3aHUMAETCS
MPOKJIaIKOW KOMIBIOTEPHBIX CeTel U pa3paboTKOil MpOorpaMMHBIX KOMILJIEKCOB IS
OpraHHU3alui.

HaGop nanubix npuBeneH B Tabnuiie:

Ne IHone Onucanue

EmployeelD Wnentudurarop paboTHUKA

EmployeeName ®UO paboTHHKA

Address [lomamswuii agpec

District Paiion ropoma

Experience OmnbIT paboOTHI MO CIENHATBFHOCTH

Year Tl'on poxnenus

Language ba30Bbli A3BIK TPOrPaMMUPOBAHUS

Base Oo0pazoBanue (By3)

Comment [Ipumeuanus

Salary  3apruiata

Bonus  IIpemus

GrossSalary ITonnas 3apmiaTa

©O© oo NO Ol WNPE

e =
N~ O
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13 Exempt Jlsrotsr

14 Picture ®oto paboTHHKa

15 ProjectID Nnentudukarop mpoekra

16 ProjectName  Ha3Banue npoekta

17 ProjectStart JlaTa Havaya IpOeKTa

18 ProjectStop JlaTa OKOHYAHUS TIPOCKTA

19 Chief  PykoBomutens npoekra 20 Customer 3aKazyuKk MpoeKTa

21 Cost CrouMocTs pa3paboTku

22 Phone  Tenedon 3aka3unka

23 Bank bank 3akazumka

24 Account Homep cuera B 6aHke

25 INN WNHH 3aka3uuka

26 AddressCust  Axapec 3aka3zuynka

27 FioWorker OTBETCTBEHHBIN OT 3aKa34HKa

28 PhoneWorker  TenedoH OTBETCTBEHHOIO

29 BonusAll [Mpemust, %, npu 1OCpOIHOM
BBIMOJTHECHUN

30 EmployeeStart Hauano yuactusi paboTHHKA B IPOCKTE

31 EmployeeStop Konerrygactus pabOTHHKA B TPOEKTE

[Ipu pa3paboTke CTPYKTYypbl MpeAcCTaBieHUs MHGOpPMAIMN Y4eCTh IPUBEIEHHBIE OMHCAHUS

JCATCIIbHOCTH KOMIIaHUU .

— OIHOBPEMEHHO HaXOIUTCS B pa3pabOTKe HECKOJIBKO MPOEKTOB.

— OnuH pa3padOTYNK MOXKET y4aCTBOBATh B HECKOIBKHX MPOEKTaX OAHOBPEMEHHO, HO 3apIijiaTa

€0 OT 3TOI'0O HC 3aBUCHUT.

— OpHa opraHu3anys MOXET 3aKa3aTh HECKOJIBKO Pa3padoToK.

— CTouMOCTb KaXX0ro rnpocKTa oroBapuBacTCda OTACIIBHO.

— Ilpu 1OCPOYHOM BBHIMOTHEHUH PA0OTHI 3aKa34HK MEPEUHCISET MPEANPUITHIO OpEeaeeHHBIH,

3apaHee OrOBOPEHHBIH MPOLIEHT MTPEMUHU.

2. HpI/IMep TUIIOBOT'O HMHJAWBHUAYAJIBHOT'O 3aJIaHUA (onepaum{ OKBHUBAJICHTHOI'O COCAWHCHUSA

OTHOIIICHHIA).

HaHBI JBa OTHOIIIECHUA.
OtHomenne R

R.al R.a2
X 1

X 2

Y 1

Y 3

Y 4
OTtHomenue S
S.bl S.b2
1 p

2 g

3 p

5 h

Bremonuuts JIeBoe BHEIIHES COCAMHCHUC U ITOKAa3aTh pE3yJIbTaT.

3. HpI/IMep TUIIOBOI'O0 HWHAWBUAYAJIBHOTO 3a/IlaHUs (COSHaHI/Ie Ta6J'II/IIII)I C PCKYPCUBHBIMU

CBSI3SIMH U 3aITPOC Ha BBIOOP MH(MOPMAIHH).
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Hanwucats ckpunt Ha si3bike SQL mist co3manus tabauibl (JI'011) ¢ peKypCHBHBIMU CBSI3SMH.
Tabnuia copepKUT HHPOPMAIHMIO O JFOJAX, MEXKIY KOTOPHIMH MMEIOTCS POJCTBEHHBIC CBSI3H
(KonUenoseka, ®amummsi, KonCynpyra, KontMatepu, KonOtia). KonCymnpyra, KogMartepu,
KonOrtua — BHEmHME KITIOYH.

Hcnonb3ys co3aanuyio tabauiy «JIroam» ¢ peKypCHBHON CBS3bIO, HAMMUCATh 3alPOC Ha SI3BIKE
SQL st monmyveHust B pe3yIbTaTe COOTBETCTBHUS MY YCIOBEKOM, €ro CyIpyroM/Cymnpyroi
(BBIBECTH TOJIBKO JIFOJICH, KOTOPBIE HMEIOT CYNpPyra/Cynpyry).

4. Tlpumep THIOBOTO HWHAMBHIyaJIbHOrO 3amaHust (CO3MaHMe TaONUI[ CO CBA3SIMH W
OrpaHUYCHHSIMH).

baza naHHBIX COAEPHKUT TaOIHIIBL:

Tosap (KonroBapa, Ha3BanueroBapa, [{ena)

Kmuent (Koakmuenta, ®amunus, Jlatapoxaenus, ['opon)

3aka3 (Komzakasa, KoaroBapa, Konkimenra, KonmmuectBoroBapa, /lara3akasa).

Hammcate ckpunt Ha s3pike SQL s co3manust TaOawIl U CBs3e 0asbl MaHHBIX. B ckpumnre
PEAyCMOTPETh

— BpI0Op COOTBETCTBYIOIIMX TUIIOB JAHHBIX JJIS MOJEH TabuIL;
— Co3nganue nepBUYHBIX Kiouen tuna « Cuetuynk» g tadmnun Toap u Knuenr;
— 3anaHue 3Ha4YEeHUs 110 yMOJYaHuto i noJist Jlata3akasa, paBHOE TEKyIIeH nate;

— 3ajaHue COCTAaBHOTO MEPBUYHOrO KJtoua Tadymibl 3akas mo nossMm Koxroapa,
Komnzaxkasa;

— 3ajaTh MPOBEPKY BBOAMMBIX 3HaueHUH mossi KomnuectBoroBapa B auamnazone ot 0 mo 50;
- 3azath ycloBHE yajaeHus B Tabauile 3aKa3 ToBapa, KOTOpbIi yaansercs u3 Tadauisl Tosap.

5. Tlpumep THIIOBOr0 WHIWBUAYAIHHOrO 3aJaHus (3alpOC C HCIOJb30BAHHUEM COCTUHCHUS
TaOJIHIY).

ba3za qaHHBIX COEPKUT TaOJIUIIBI:

Tosap (KonroBapa, Ha3BanueroBapa, [{ena)

IMocraBuk (Koamocrapmuka, @amunus, Jatapokaenus, ['opo)

Hackiane (KoaroBapa, Koamocrasmiuka, KomnuecrBoroBapa, JlatallocraBkn).

Hamnmcats 3anpoc Ha si3bike SQL 1151 BeIBO1a MH(pOopMaruu no [loctaBmmkamM, KOTOpbIe HUKOT1a
HE JIeJaJii TOCTAaBOK Ha cKkJiad. BeiBectn damMunms.

6. Ilpumep TUIIOBOrO0 MHIWBUAYAIHHOrO 3aJaHus (3alpPOC C HCIOJb30BAHUEM COCTUHCHUS
TaOJIHIY).

ba3za ganHbIX comepKUT TaOJIULIbL:

Torap (Konroapa, Ha3zBanuerosapa, Liena)

Kmuent (Kopkmuenta, ®@amunus, Jatapoxnenus, ['opox) 3aka3s

(KonroBapa, KoaknuenTa, KonmnuectBoroBapa, Jlata3akasa).

Hanucats 3anpoc Ha si3p1ke SQL 17151 BIBOJja MHPOPMAINH 110 3aKa3aM, TPOU3BEIEHHBIM MOCIIe
3ajjaBaeMoOil JaThl, 0€3 HCIOJIb30BaHHMS B 3alpoce KIIOYeBOro ciosa jOin. Beectn
HassanueroBapa, [{ena, ®amunus, ['opon, KonmnuectBoToBapa, Jlata3akasa.

7. Tlpumep THIIOBOrO WHAWBHIYATBHOTO 3a1aHUS (cozmanue U M CIIOJIb30BAaHUE
PeCTaBICHU ).

Co3nate MoauduIIupyeMoe npeicTaBieHre Ha 0cHOBe 3arpoca. C MOMOIIBIO orepaTopa
INSERT INTO nobGaButh B TpencTaBieHHe 3amucH. [IpoBepuTh BBIMTOJHEHHE OIEepaTopa
INSERT INTO npu ucnons3zoBanuu napamerpa WITH CHECK OPTION. [Inga u3menenus
napamerpa WITH CHECK OPTION wucnonp3oBaTh omnepaTtop H3MEHEHHS MpEICTaBICHUS
ALTER VIEW. Boi6pats mosist u3 MOau pUIIHPOBAHHOTO TPECTaBICHHUS.
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8. IlpuMep THUIIOBOrO HWHIMBHIYaIbHOrO 3agaHusi (pa3paboTKa CTPYKTYpbl XpaHHIIHIIA
JAHHBIX).

Nwmeercs undopmanus ans aHanmusza Ilpomax, koTopas BKIO4YaeT HH(OPMAaLMOHHBIE
KOMIIOHEHTBl  «Bpems», «Kareropus toBapa», «ToBap», «Peruon», «IIpomaBen»,
«[lokynarens», «Cymmay, «Konnuectsoy.

1. PaspaboraiiTe CTpPyKTypy XpaHWJIMINA JAHHBIX JJIS 3TOW HHpopMaiuu (u3MepeHus, 2-3

aTpuOyTa I TaOJUI] K3MEPCHHM, TTOKA3aTeNN).

2. Jlns AByX M3MEpEHHi NPENIOKUTE CBOM BapuaHT HepapXuu m3MepeHus (He MeHee Tpex

YpOBHEH).

3. HapucyiiTe morn4eckyro CTpyKTypy XpaHUJIHIIA JaHHBIX, UCIIOIB3Ysl KAHOHUYECKYIO CXEMY

«CHEeXHHKA» JUISI U3MEPEHUI C MPEIJIOKCHHBIMU Hepapxusmu (1. 2).

9. TlpuMep THUNOBOTO WHIMBHIYAIHLHOTO 3ajaHus (ONTHMHU3AIMS BBIIOJHEHHS 3ampoca).
[TpoBecTn aHaMM3 BIMSHUS CENEKTHBHOCTH Ha IJIAaH BBIMOJHEHUs 3ampoca. [loaydnTts nBa
pa3NMYHBIX TUIaHA BBIIOJHEHUS 3ampoca Ui YCIOBHSA, OOECIEYHBAIOIIETO BBICOKYIO H
HU3KYIO CEJICKTUBHOCTb.

10. IIpumep THUITOBOTO WHAMBUIYAILHOTO 3aaHus (TpaH3aKLIUU M YIpaBJCHUE MapaljieIbHON
paboToii).

[TpoBectn uccnenoBanue pyHkuuoruposanus yposas uzomsinun READ UNCOMMITTED.

11. Tlpumep THUoBOro MHIUBUAyaIbHOr03aMaHus (Data Mining).

[TocTpouTh NepeBO pelIeHUH Ui aHaIM3a MOKymaresied 3aJaHHoro toBapa ((aiisl MCXOIHBIX
nanHbIX «[lokynarenu»). BappupoBate HCHOIB3yeMble METO/IbI IOCTPOEHUS A€pEBa PELICHUN U
napaMmeTp pazoueHus ysia. [IpoBecTu nHTEpIpeTao NoJydeHHbIX Pe3yIbTaTOB.

12. Tlpumep TUnOBOrO MHAMBHYaNbHOTO 3aaaHus (Data Mining).

JIiss OgHOrO W3 BapUaHTOB MOJACIH (IEPEBO pEIICHUI I aHalu3a IOKyMaTescH
3aJJaHHOT'O TOBapa) MPOBEPHUTH MPABUIILHOCTh IIPOrHO3MPOBAHUS /IS 33laHHOTO Habopa CTPOK
JTaHHBIX (B34Th MOJAMHOXXECTBO MCXOMHBIX MaHHBIX). Mcmons3oBaTh MeH0 «lcronb3oBaHue
Mozenn». [IpoBecTH O11eHKY TOUHOCTH MOJEIN.

CamocTosiTeJIbHOE H3YyYEeHHEe Pa3ae/IoB JUCHUIIIMHBI

CamocrosiTenbHas paboTa CTYJIEHTOB SBJISIETCS HEOTHEMIIEMOHM 4YacThio Ipoliecca
noArotoBku. Ilog caMocTosTenbHONW pPaboOTONW IMOHMMAaeTCsl 4acTh Y4eOHOW IUIAaHUPYEMOM
paboThl, KOTOpask BHIMTOJIHSAETCS MO 3a/IaHUI0 U IPH METOIUYECKOM PYKOBOJICTBE MpEnoiaBaTers,
HO 0€3 ero HermocpeCTBEHHOr0 Y4acTusl.

CamocrosiTennbHass paboTa HampaBlieHa Ha YCBOGHHME CHCTEMbl HAy4YHBIX H
npodecCHOHATIbHBIX 3HAHHWM, (OPMUPOBAHHS YMEHUH M HABBIKOB, MPHOOpPETEHHE OMbITa
CaMOCTOSITEJIbHOM ~ TBOpUecKoM  gesTenpHOcTH. CamocrosiTenpHas  paboTa  IOMOraer
(dbopMUpPOBaThH KYJIbTYPY MBILIUIEHUS, PACIIUPSITh HHTEIUIEKTYaIbHbBIN MOTEHIIHA MAarICTPAHTOB.

Buasl camoctosiTensHO#M pabOThI O TUCHUIUIAHE!

1) I10 LIEJISAM:

- ITOATOTOBKA K JIEKIIMSIM,

- K IPAKTHYECKUM 3aHATHSIM, 2) [0 XapaKTepy paboThI:

- U3Yy4YEeHHE JIUTEePATYPHI,

- KOHCIIEKTA JIEKIIUH;

- MIOUCK JIUTEPATYpPHI B OMOIHOTEKE; paboTa ¢ 00ydaroMUMU M KOHTPOIUPYIO MU
POrpaMMaMH.

CamocTosiTesqibHasi padoTa
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Ienbto caMocTOATEIbHON pabOThI CTYI€HTA SBJII€TCS YIIIyOJIeHHE 3HAHUH, TIOJTYYEHHbBIX

B pe3yibTaTe ayJUTOPHBIX 3aHATUNA. BripaObaThIBAIOTCS HABBIKM CaMOCTOSTEILHOW PabOTHI.
3aKpenJsIFOTCS OMBIT U 3HAHUS MOJIyY€HHBIE BO BpeMs JJa0OpaTOPHBIX 3aHATHI.

I[J'DI KOHTPOJIA 3HAHHI NEPUOANYCCKH TMPOBOAATCA AYAUTOPHBIC CaAMOCTOATCIIBHBIC

paboThI.

Bomnpoce! 1J11 caMONOATOTOBKH:

1.
2.

10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

O0nacth npuMeHeHus data SCience 1 OOJbIINX JaHHBIX U UX TPEUMYIecTBa. [ paHH JaHHBIX.
CrpykTypupoBaHHble AaHHbIe. HecTpykTypupoBaHHble JaHHbIE. J|aHHbIE HA €CTECTBEHHOM
SI3BIKE.

Mamwunansie naHHbie. ['padoBble, wiam ceTeBble, AaHHBIC. AyAuo, BHACO U rpaduka.
IToroxoBEIC TaHHBIC .

Pacnipenenennble GbaitlioBble  CHUCTEMBI. WNudpactpykrypa  pacnpenesieHHOro
nporpammupoBanus. MHdpacTpykTypa HHTErpauu AaHHbIX. MHpacTpyKTyphl MalIMHHOT O
o0y4deHHusl.

basel manneix NOSQL. UncTpymeHThl nnaHupoBaHus. VHCTpYMEHTBHI CPaBHHUTEIHLHOTO
aHanuza. PazBepTriBanue cuctemsl. [IporpammupoBanue cinyx0. besonacHocTb

00630p mporiecca data science. OnpeneneHue 1enei CCIeIOBaHU U CO3JIaHUE TPOSKTHOTO
3a/1aHUsl.

Cosnanue npoekTHoro 3aaanus. Coop nanubix. JlaHHble, XpaHuMble B koMnaHuu. [IpoBepka
KayecTBa JaHHBIX.

OuncTtka, HHTErpanus 1 npeodpa3oBanue AJaHHbIX. McnpaBienue omubok. KomOuuupoBanue
JTAHHBIX U3 Pa3HBIX UCTOYHUKOB. [Ipeobpa3zoBanue naHHBIX

[Mpumenenne mamHHOrO 00y4eHus B data science. [IpuMeHeHHe MalIMHHOTO OOydYEHUS B
nporiecce data science.

Hucrpymentst Python, ucrions3yemsie B MatmHHOM 00y4eHuu. [Iporecc MoaenpoBaHusl.
Co3nanue HOBBIX TOKazaTened u BblOOp Mopaenu. TpenupoBka wmoxenu. IIpoBepka
aZIeKBaTHOCTH Mojenu. [Iporno3upoBanue HOBBIX HAOIIOJCHUI.

Tuner MmamHHOrO 00yueHus. KoHTpommpyemoe oOyuenue. HekoHTponupyeMmoe o0ydeHHe.
YacTUYHO KOHTpOIUpyEeMoe o0ydeHne

[Ipo6nembr mpu pabore ¢ OompmuMu oObeMaMu JaHHBIX.OOHME METOIbl 00paboTKH
O0MpIINX 0O0HEMOB JIaHHBIX.

[TpaBuiibHBINA BBIOOp anroputma. IIpaBuiibHBIM BBIOOp CTPYKTYpbl AaHHBIX. [IpaBUiIbHBIM
BbIOOp MHCTPYMEHTOB.

OO01re pekoMeHAaluy Ui IPOrpaMMHUCTOB IpH padoTe ¢ 00IbIIMMU HAOOpaMH JaHHBIX.
[Tpumepl: IIpornosupoBanue BpenoHocHelx URL-anpecoB. Omnpenenenune  uenu
uccnenoBanus. Coop nanusix URL. UccnenoBanue nanueix. [loctpoenue moaenu.
Pacnpenenenue xpaneHust 1 00pabOTKU JaHHBIX B MHPPACTPYKTYpax. Hadoop:
uHppacTpyKTypa 115l XpaHeHuss 1 00padOTKU OOJIBIIMX 00HEMOB IaHHBIX.

Spark: 3amena MapReduce ¢ moBbIIIEHHO!H TPOU3BOIUTEIBHOCTHIO.

YueOubii npumep: OLieHKa prcka npu kpeautoBanuu. Jtan 1: [lens uccnenoBanus. Jtam 2.
Co6op mannbix. Jtan 3: IlogroroBka mganubeix. Jtanm 4: VMccnenoBanuwe MaHHBIX W JTam 6:
[OCTPOEHUE OTYETA

I'myOokumii aHaIM3 TEKCTa B peajbHOM MHpe. MeToapl TTy0OKOro aHaim3a TEeKCTa.

HaGop cioB. Beinenenne ocHoBbl M Jemmatusanus. Knaccudukarop Ha 0aze aepesa
MPUHSITUS PELICHU.

VueOHblil mpumep: kinaccudukarms cooduiennit Reddit. NLTK. O630p mporiecca data science
u otan 1. Ha3HavyeHHWe 1enu uccienoBanus. DTtan 2. Coop manueix. Jtan 3. [loaroroska
JAHHBIX.

Ortan 4: Uccnenosanue naHubix. Jtamn 3 (moBTOpHO): [ToAroToBKa AaHHBIX (a1anTHPOBAHHAS)
Ortan 5! AHanu3 naHHbIX. JTtan 6: OToOpaskeHne U aBTOMaTU3als.
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IIpumep BapuaHTa CTPYKTYPbI JAHHBIX NPUKJIAAHOMH 001acTu (bank): Tabmuub:

— Corpynuuku (Kox corpyauuka, @O, Bospacr, [Ton, Aapec, Tenedon, ITacmoprHbie qaHHbIE,
Kox nomkHoctn).

- JlomkHOCTH (Kox momxuoctn, HanmenoBanue nomkaoctu, Okiazn, O0sA3aHHOCTH,
TpeboBanus).

- Bxuaner (Kox Bkimaga, HanmenoBanue Bkiaga, MUHHMaIbHBIA CPOK BKJIAZa, MUHHMaIbHAS
cymma Bkiaaa, Kox Bamotsl, ITporieHTHas craBka, JlOMOMHUATENBHBIE YCIOBHS).

- Bamora (Kox Bamorsr, HanmenoBanue, OOMEHHBIH Kypc).

— Brmagunku (®UO Brmagumka, Anpec, Temedon, Ilacnoprasie manubie, Jlata Bkiaga, Jlata
Bo3Bpata, Kon Bkiana, Cymma Bkiaaa, Cymma Bo3Bpara, OTMeTKa 0 BO3BpaTe BKIana, Koxg
COTPY/IHUKA).

IIpuMepbl HHAMBHAYATBHBIX 3a1aHUII:

1. Coznats B B/] HeoOxomumble TaOIUITBI COrIAaCHO BapuaHTy ¢ momonipio komana CREATE
TABLE, onpenenuts TUIBI TaOIUI] (POAUTENBCKAS HITA TOTIMHEHHAS ), THUIIBI TIOJICH U UX
pa3mepsl, mostst Tumnia Primary key u Foreign key. ITpu co3manuu TabIuil HCIOIb30BAThH
coiictBo IDENTITY, 3anate BeluucnsieMblil cTo0€1, 3a110JIHEHUE 3HAUEHHUEM 110
YMOJYAHUIO, IPUHAUIEKHOCTh 3HAUEHUH OT ........ b1 (VU , HEBO3MOXKHOCTbD YAaJICHUS
CTPOKH M3 POAUTEIHCKON TaOIUIIBI.

2. Hcnonwsys oneparop INSERT 3anmonauth TaGmuibl 3anucsamu. Co3aaTh BapUAHTHI
ucnoisb3oBanus oneparopa INSERT (ucmonb30BaTh WM HE UCIIOIH30BAThH CIIUCOK
crosonos, mpuzHaku NULL u NOT NULL ns cTon011oB, 3an10JIHEHHE 110 YMOJTYaHUIO,
CTOJIOIIBI THUIIA «CUCTUYHKY, BBIYUCIISICMbIE CTOJIOLIBI).

3. BbIOOp HeCKOMbKHX MOJIeH Tabmuibl (Tabuir). 3a1aTh yCI0BUsS 0TOOpA IS IMoJIei ¢
YHCIOBBIMU 3HAYCHUSAMH, C TAHHBIMH THIIA «1aTa» U C CHMBOJIBHBIMU JTAHHBIMH,
00BEMHNUB UX COOTBETCTBYIOIIMMH JIOTHYECKUMH ONEpallusiMH. 3aJaHie COPTUPOBKHU 10
ofHOMY U3 noJei. Vicnonk3oBate BerIHcIsieMoe moie (apupMeTHd eCKOe HITH CTPOKOBOE
BBIpaKeHHst). /1)1 BBIYMCIIIEMOT O TTOJIS 3a/1aTh M.

4. BpIOOp HECKOMbKUX TOJIeH Tabauiibl (Tabuir). BeiOop 3amuceii ¢ ncnoap30BaHHEM
arperaTHbIX ()YHKIIUH JIJIsl YUCIIOBBIX UJIM CUMBOJIBHBIX TIOJICH C 3a/laHUEeM T'PYNITUPOBKA
(mrpu HEOOXOMMOCTH U3MEHHUTh 3AIMCH B TAOJIMIIAX JJISI TOJYUCHUS TPYII).

5. BsI0op HeckoNbKUX oJeil Tabmuiel (Taduir). Beibop 3amuceii ¢ HCnoab30BaHHEM
arperaTHeIX (DYHKIUH JIJIsl YUCIIOBBIX MM CUMBOJIBHBIX IOJICH € 3a7JaHUEM T'PYIITHPOBKH U
C HUCITI0JIb30BaHKMEM YCIIOBHUs 00padoTku chopmupoBanubix rpymnn (HAVING) (3anucu B
Ta0JIMIAX JOJDKHBI 00ECTIEYUTD MOJIyYSHHE TPYIIIT).

6. BpIOOp HECKONBKUX MOJIeH Ta0nuil. BEIMOTHUTE yciaoBHE coeMHEHHs TpeX TaOmuIl ¢
ucrob30BaHue u 6e3 ucnonp3oBanus oneparopa JOIN. B 3anpoce ncmonbp30BaTh KpaTkoe
0003HauYeHUE TaOIUI] (CHHOHUMBI UJIH TICEBJIOHUMBI).

7. BpI00p HECKOIBKUX MOJIEH ABYX TAaOJHI. BBIIOIHUTE YCIOBHUE JICBOT'O WM IPABOTO
BHEIITHET0 COCTMHEHHS.

8. BbI00p HECKOIBbKUX MMoJiel Ta0uIlbl (TabJIMII) ¢ MCIOIb30BAHUEM O3aMPOCa,
BO3BPAIIAIOIIEr0 eAUHCTBEHHOE 3HAYCHUE. BBHIMOIHUTE 3a1IpOC I TaHHBIX,
00€eCIeunBarOIINX KOPPEKTHOE BHIMIOJHEHHE 3apoca, Ui JaHHBIX, KOT/1a MOA3aIpocC
BO3BpallaeT HECKOJIbKO 3HAYCHUH, IS JAHHBIX, KOT/Ia CKAJIPHBIN 110/13a11poc He
BO3BpaIIaeT HA OJHOTO 3HAYCHHUSI.

9. JloGaBuTh B TaOJIUILy 3aMKCH, UCIOJIb3Ys BEIOpaHHBIE 3aMIMCH 110 YCIOBUIO U3 APYToi
TaOJIUIIBL.

10. Coznats mogudunupyemoe npencrasienne. C momosio onepatopa INSERT INTO
n00aBuTh B peacTaBienue 3anucH. [Iposeputs BoimonHenue oneparopa INSERT INTO
npu ucnons3oBannu napamerpa WITH CHECK OPTION. [lyis u3meHenus: napameTpa
WITH CHECK OPTION ucnonb3oBaTh oneparop u3meHnenus npeacrasienuss ALTER
VIEW. Bri6path moss u3 MOAU(PUIIMPOBAHHOTO IPEICTABICHHUS.
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11. Ha 6a3e umeronmuxcs 3anpoco (kox SQL 3ampocoB HYyKHO U3MEHUTH TAKUM 00Pa3oM,
94TOOBI B HUX MOYKHO OBLITO MepeiaBaTh 3HAYCHHsI OJICH, 10 KOTOPBIM OCYIIECTBIISIETCS
IIOKCK) CO3/1aTh.

- Iponenypy 6e3 mapameTpos.
— TIporenypy C BXOJHBIMH IapaMeTpaMu

- Ilpomenypy C BXOJHBIMH IapamMeTpaMy M BBIXOJHBIM mapamerpom Hamnucathb

MpUMEPBI 00paIIeHUH K MPOILeypaMm.

12. TIpoBecTn aHaIM3 BIUSHUS CEJICKTUBHOCTH HA TJIAH BBITOJTHCHHUS.

13. 1 mocneoBaTeIbHOCTH 3aIIPOCOB Ha U3MEHEHUE JaHHBIX 33/1aTh UMEHOBAHHYIO
TpPaH3aKUHIO U IBE TOYKU COXPAHEHUS B HEil. BBIMOIHUTH OTKAT K OJTHOM U3 TOYEK
coxpanenus. [IpousBectu pukcanuro Tpan3akiuu. COCTOSHUAE JaHHBIX TTOCIC PUKCAITHH
TPaH3aKLIHMH JOJDKHO COOTBETCTBOBATh HAYAJIbBHOMY COCTOSIHUIO.

14. Anamm3 nannbeix Mmetogamu Data Mining 8 SQL Server ¢ ucmosis30BaHHEM KJIMEHTCKOTO
cpenctBa Excel. ITpoBecTr mMOArOTOBKY MCXOAHBIX JaHHBIX ((paiiil HCXOMHBIX JaHHBIX
KimeHTsl), co31aTh CTPYKTYpY aHalM3a AaHHbIX. J{J15 CO3JaHHON CTPYKTYpHI aHAIN3a
JAHHBIX CO3AAaTh MOJIENH, UCIOJIB3YysI ANropuTM Kiaactepusanuu. Co3naTh BapuaHThb
MOJIEJTH, UCTTOJIb3YsI aIbTepHATUBHBIC METO/IbI KJIACTEPU3AIINH, 33/1aB pa3oreHue Ha 2
kiactepa. CpaBHUTH XapaKTEPUCTUKU MOTYYEHHBIX KJIACTEPOB, ONPEACIUTh MapaMeTphl,
KOTOpPBbI€ CHJIBHO BJIMSIOT Ha COCTaB KiacTepoB. Co3aaTh BapuaHThl MOJCNIEH, y1aJIUuB
ciabo Baustonue napamerpbl. CpaBHUTh XapaKTEPUCTUKH ITOJTYUYCHHBIX KIaCTEPOB.

4.2 ®oHJ1 OLIEeHOYHBIX CPEe/ICTB /1JIsl IPOBeAeHUsI TPOMEKYTOUHOH aTTeCTAUU

®on orieHouHbIX cpecTB AucHUILIHHBL (POC) COCTOUT U3 CPEACTB BXOAHOTO KOHTPOJISI
3HAHUM 10 JUCHUIUIMHE, TEKYLIEro KOHTPOJISI BBIIOJHEHHS 3aJaHUM M CPEINCTB I
MPOMEXKYTOUHOM aTTECTAINN:

1. KOHTPOJIbHBIE BOIIPOCHI;
2. KOJUIOKBUYM,;
3. nabopaTopHbIC 3aHATHS,

OTH CpeAcTBa COAEpXKAT IEPEUEHb.

- BOIIPOCOB, OTBETBI Ha  KOTOpBIE  JAIOT BO3MOXKHOCTB  CTYAEHTY
IIPOJEMOHCTPUPOBATh, & MPENOAABATEI0 OLECHUTh CTEIEHb YCBOCHHS TEOPETHUYECKUX H
(akTHUeCKUX 3HAHHUI Ha ypOBHE 3HAKOMCTBA,

- 3aJlaHui,  TO3BOJSIIOLIMX  OLEHUTb  IPUOOPETEHHBIE  CTyAEHTaMHU
NPAKTUYECKUE YMEHUS HA PENPOAYKTUBHOM YPOBHE.
OrneHka ycrieBaeMOoCTH CHELUAINCTOB OCYIIECTBIISAETCS 110 PE3yIbTaTaM:

- CaMOCTOSITEJILHOI'O BBIIIOJIHEHUS J1abopaTOpHON padoTHI,

B3aUMHOI0 PELEH3UPOBaHUs padoT APYT Ipyra,
- aHaJIM3a [OArOTOBJICHHBIX peheparTos,

- YCTHOIro o1mpoca IMmnpd Ccaadc BBINOJHCHHBIX HWHAWBUAYAJIbHBIX 3aIlaHI/II\/'I,
3aIMTC OT4YCTOB IIO Ha60paTOpHBIM pa60TaM JJI1 BBIABJICHHMA 3HAHHMA W IIOHHUMAaHUA
TCOPETUICCKOI0 MaTcpuajia Ju CUUIIIIMHBI.

IlepeyeHb BONPOCOB K IK3aMEHY
O6nacte mpuMmeHenus data SCience u 6ONbIIMX JAHHBIX U UX IPEUMYIIECTBA. | paHH JaHHBIX.

CtpykTypupoBaHHble naHHble. HecTpykTypupoBaHHble NaHHbIE. /laHHbIE Ha €CTECTBEHHOM
A3BIKE.

Mamunnsie nannsie. ['padoBeie, uian cereBbie, AaHHbIE. Ayano, BUuaeo u rpaduka. [lorokoBeie
JTAHHBIE .
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Pacnipenenennsie ¢aitioBsle CUCTEMBIL. Wnppactpykrypa pacIpeneneHHoro
nporpammupoBanus. MHppacTpykTypa nHTerpauun AaHHbIX. VMHQpacTpyKTypbl MAIIMHHOIO
oOydeHHs.

ba3ber pganabix NOSQL.  MHcTpyMmeHTHl MulaHMpOBaHMA. MHCTpYMEHTHI CPaBHUTEIBHOI'O
aHanu3a. PazBepreiBanue cucremsl. [IporpammupoBanue ciayx6. besonacHocts

O0630p mpomnecca data science. OnpeneneHue nenell UCCISTOBAHUS U CO3AaHUE MPOEKTHOTO
3a/laHusl.

Cosznanue npoexkTHoro 3ananusd. COop nanHbIX. J[aHHble, XpaHuMble B koMnaHuu. [IpoBepka
KauecTBa JJAaHHBIX.

Ouncrka, HHTErpanus U npeodpazoBaHue NaHHBIX. Mcnpasienue ommbok. KomOmHMpoBaHUE
JAHHBIX U3 pa3HbIX UCTOYHUKOB. [IpeoOpa3oBaHue qTaHHBIX

[Tpumenenne mammHHOTO OOyueHus B data science. IIpuMeHeHHMe MalIMHHOTO OOydYeHHs B
npoiiecce data science.

WucrpymenTtsl Python, ucnons3zyembie B MalmmHHOM 00y4deHuu. [Iporecc MoaenpoBaHusl.
Co3nanve HOBBIX IOKa3zaTtened u BeIOOp Mozaenu. TpenupoBka wmonenu. Ilposepka
aZiekBaTHOCTH Mojenu. [Iporao3npoBanne HOBBIX HAOIIOICHHH.

Tunel mammzHOrO 00yueHus. Kontpomupyemoe oOydenue. Hexontponupyemoe obyueHue.
YacTU4HO KOHTpOJIIMpyEeMOe 00yueHne

[TpoGaemsbl mpu padoTe ¢ OoNMbIIMMH 00beMaMH TaHHBIX.OO0IIMe MEeTOABl 00PaOOTKH OOJIBIINX
00BEMOB JTAHHBIX.

[TpaBunbHBIM BEIOOp anroputMa. [IpaBuabHBIN BEIOOP CTPYKTYPBI AaHHBIX. [IpaBUIIbHBIN BEIOOD
UHCTPYMEHTOB.

OO61ue pekoMeHAaluy Ui IPOrpaMMHUCTOB MpU paboTe ¢ O0JIbIIMMU HAOOpaMH JTaHHBIX.

[Tpumepl: IIpornozuposanue BpenonocHeix URL-agpecos. Onpenenenue mnenu nccieoBaHus.
C6op nannbix URL. Vccnenosanue nanusix. [Toctpoenne mopenu.

Pacnipenenenne xpanenus 1 00pabOTKH JTaHHBIX B uH(pacTpykTypax. Hadoop:
HHOPaCTPYKTYpa sl XpaHEeHHs U 00paboTKU OOJBIINX 00HEMOB JaHHBIX.

Spark: 3amena MapReduce ¢ noBbIIIeHHON MTPOU3BOIUTEIBHOCTHIO.

VYueOnbrit mpumep: OreHKa pucka npu kpeautoBanuu. Jtan 1: [lenp uccrnenoBanus. Jram 2:
Co6op mannbix. Ortan 3: [loarotoBka manubix. OTan 4: MccnenoBaHue AaHHBIX W OTam 6:
MIOCTPOEHUE OTYEeTa

I'myGokuit aHanM3 TeKcTa B peasbHOM MUpe. MeTo/IbI TIIyOOKOro aHaju3a TeKCTa.

Habop cnos. Brinenenue ocHoBbl u nemmatusanus. Kiaccugpukarop Ha 6a3e nepeBa NpUHATHS
peLeHui.

Yuebubiii mpumep: kinaccudukanus cooomennii Reddit. NLTK. O630p nporecca data science
u otan 1: HasHaueHwe menu uccinempoBanus. Jdrtam 2. COop manHbBIX. DTanm 3: [lomroroeka
JTAaHHBIX.

Oran 4: Uccnenoranue aanubix. Itan 3 (moBTopHOo): I[ToaroTorka gaHHbIX (aganTupoBaHHas)
Ortan 5: Ananu3 ganHeix. Jtan 6: OToOpakeHue U aBTOMaTH3aIIHs.

OueHouHbIE CpeAcTBa U WHBAIUIOB W JIMI] C OTPAHMYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBBS BEIOMPAIOTCS C YUETOM MX HHANBUAYAIbHBIX TCUXO()U3HUECKUX OCOOCHHOCTEH.

— npd HEOOXOIMMOCTM MHBajJMJaM M JIMIAM C  OrpaHUYEHHBIMU
BO3MOXHOCTSIMHU 310POBbSI IIPEIOCTABIIAETCS TONOJIHUTENBHOE BpeMs Ul TOATOTOBKH
OTBETA HA 3K3aMEHE;

— TIpH IPOBEJCHUU IPOLEY Pl OLICHUBAHUS Pe3yJIbTaTOB 00y4YEHUSI HHBAIUIOB
U JML C OrPaHUYECHHBIMU BO3MOXHOCTAMM  3J0pOBbS  IIPEIyCMaTpUBAETCS
UCIOJb30BAaHUE TEXHMUECKUX CpPEACTB, HEOOXOAMMBIX MM B CBA3M C HUX
WHJIMBUAYaTbHBIMU OCOOCHHOCTSMH;
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— Ipu HEOOXOIUMOCTH JIJIsl 00 YJAIOLIMXCS C OTpaHHYEHHBIMH BO3M O’)KHOCTSIMHU
3I0OPOBBSI 1 MHBAJIMIOB MIPOIETypa OIEHUBAHUS PE3yJIbTATOB O0YUYCHHUS IO JUCIUTUINHE

MOXET MTPOBOJUTHCS B HECKOJBKO ATAIOB.

[Mpouenypa oneHUBaHUs PE3yIbTATOB O0YUCHHS WHBAJIMIOB U JIMII C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMHU 37I0POBBS 110 IUCIUILTMHE MPEyCMaTPUBACT MPENOCTABICHHE HHPOPMAIIUH B
dbopmax, alanTHPOBAHHBIX K OTPAaHHUUCHHSIM M X 3I0POBbs U BoctipusiThs uHGopmarmu: J{ist muig
C HapyIICHUSMH 3PCHUS .

— B TICYaTHOH ¢opMe YBEIMUYCHHBIM HIPUPTOM, — B (POpME AJIEKTPOHHOTO

JOKYMEHTA.

J1J1st JTUI] ¢ HAPYIICHUSIMU CITyXa!

— B Me4YaTHOH (opme,

— B QopMe IEKTPOHHOT'O TOKYMEHTA.
JLJ1st T ¢ HAapyIISHUSIMU OTIOPHO-JIBUTATEIILHOTO anmapaTa: —
B [IEYATHOU (opme,

— B (hopMe IEKTPOHHOT'O JOKYMEHTA.

JlaHHBIA TIepeueHb MOXKET OBITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4YaroIIMXCs.

5. [lepeyeHb OCHOBHOM M JIOTIOJTHUTEJIbHOW YUeOHOM JIUTEPATYPhl, HEOOXOTUMOTH

AJIsl OCBOEHHS TUCIUILTUHBI

5.1 YueGHasi auTeparypa

1. Mupxkun, bopuc I'puropseBud. BBenenue B aHaau3 JaHHBIX ;| y4eOHUK U mpakTukyMm / b. T'.
Mupkun . - MockBa : Opaiit, 2022. - 174 c. - (Beicuiee oGpazoBanue). - URL:
https://urait.ru/bcode/469306 (mara obOpamenus: 05.09.2022). - Pexum moctyma: s
aBTopu3. nojib3oBateneil. - ISBN 978-5-9916-5009-0. - TekcT : 31eKTPOHHBII.

2. Amnanm3 gaHHBIX : yueOHMK i By30B / B. C. MxutapsH, M. FO. Apxunosa, T. A. JlyOpoBa
[1 np.] ; mox pemakuueii B. C. Mxurtapsina. - Mocksa : FOpaiit, 2022. - 490 c. - (Bsicmiee
obpaszoBanme). - URL: https://urait.ru/bcode/489100 (mata obOpamenus: 05.09.2022). -
Pexxum noctyma: nns aBTopu3. moisb3zoBareneid. - ISBN 978-5-534-00616-2. - Tekcr :
3JIEKTPOHHBIM.

3. Tlapdenos, FOpuii [TaBnoBuu. IlocTpensnuonHble XpaHWINILA JaHHBIX | yueOHOe mocobue
st By3oB / FO. I1. [Tapdenos ; mon mayunoii pexaknueit H. B. [TamynoBckoit. - Mocksa :
IOpaiir, 2022. - 121 c. - (Boicmiee o6pa3zoanue). - URL: https://urait.ru/bcode/492609 (narta
obpamenus: 27.09.2022). - PexxuMm noctyma: aiisi aBTopu3. monb3oBateneit. - ISBN 978-5-
534-09837-2. - TekcT : 37IeKTPOHHBIH.

5.2. Ilepuoanyeckas JuTeparypa
BecTtHHK CaHKT-HeTeD6VDFCKOFO YHUBECPCUTECTA. HDI/IKJ’Ia,I[Ha}I MaTeMaTI/IKa.I/IH(l)OpMaTI/IKa.
[Tporeccr ynparaenus. - URL: https://dlib.eastview.com/browse/publication/71227

Bectnuk MockoBckoro yHusepcutera. Cepus 15. BpluuciaurenpHas MaTeMaTuka MU
kubepHetuka .- URL: https:/dlib.eastview.com/browse/publication/9166

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodeccHoOHAIbHbIE 0a3bl JaHHBIX
U HH(pOpManMOHHBIE CIPABOYHbIE CHCTEMbI

D1eKTPOHHO-0nbInoTeuHbIe cucTeMbl (IBC):
3BC «FOPAMT» https://urait.ru/
3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
IBC «BOOK.ru» https://www.book.ru
IBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 02361 JTAHHBIX
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https://urait.ru/bcode/469306
https://urait.ru/bcode/489100
https://urait.ru/bcode/492609
javascript:void(0);
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/9166
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaasl uznareancrsa Wiley https://onlinelibrary.wiley.com/

Hayuynas s1ekTponnas ouo6anorexa (HIb) http://www.elibrary.ru/
ITotHOTEKCTOBBIE APXHUBBI BeTyIIUX 3aNAHbIX HAYYHBIX KyPHAJI0B Ha Poccuiickoii
miardopme HayuHbix kypHanoB HIUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTtopuym TB" http://www.lektorium.tv/

Yuusepcurerckas nnpopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

NudopmanuoHHbIe CIPABOYHBIE CHCTEMBI

KoncyasTanT Ilatoc

Pecypchbl ¢cBOOOTHOTO J0CTYyNA

KubepJ/lenunka http://cyberleninka.ru/;

MuHKMCTEepCTBO HAYKHU U BbiciIero oopasoanusi Poccuiickoii ®enepanun
https://www.minobrnauki.gov.ru/;

Denepanabhblii noprai "Poccuiickoe oopazoBanue’ http://www.edu.ru/;
Nudopmanuonnasi cucrema "EquHoe 0kHO JocTyna K o0pa3oBaTejbHBIM pecypcam"
http://window.edu.ru/;

Ennnas xosekuusi nugpoBbix 00pa3oBaTeJbHbIX pecypcoB http://school-collection.edu.ru/

IIpoext 'ocynapcTBeHHOTr0 HHCTUTYTA Pycckoro sizbika uMenn A.C. [lymkuna
"Oopa3oBanune Ha pycckom' https://pushkininstitute.ru/;
CunpaBouHo-uHGopmanuoHHbIi noprai "Pycckuii sa3bIk" http://gramota.ru/;
Cayx0a TeMaTH4eCKHMX TOJKOBBIX cil0Bapeii http://www.glossary.ru/;

CuaioBapu u 3HUMKJIONEeANH http://dic.academic.ru/;

Oo0pa3oBare/bHblil moprana "Yuebda' http://www.ucheba.com/;

3akononpoekt "O0 oopazoBannu B Poccuiickoii @egepanuun'’. Bonpocsl u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHbBIE YIEKTPOHHBbIE 00pa3oBaTe/ibHbIe 1 HHGopMannoHHbie pecypebl Kyol'yY

JuekTpoHHbIH KaTajgor Hayunoi 6uéauorexn Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

JIeKTpOoHHast Onb1MoTexka TpyaoB yyeHbix Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO JUHAMUYECKOT0 00yueHus http://moodle.kubsu.ru

ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, NYOJIMKAIMA H
KOH(pepeHuni http://infoneeds.kubsu.ru/

Bbubaunorexka uHpoOpMaLMOHHBIX pecypcoB kKadeapbl HHGOPMAIHOHHBIX
00pa3oBaTeJIbLHBIX TEXHOJIOTHII http://mschool.kubsu.ru;
DJIeKTPOHHBII apxuB 10kyMeHTOB Ky0oI'Y http://docspace.kubsu.ru/
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JIEKTPOHHBIE 00pa3oBaTe/bHbIe pecypcehl Kadgeapbl HHPOPMALMOHHBIX CHCTEM H
TexHos0ruil B o0pazosanuu KyoI'Y u HayyHo-MeToan4eckoro s;kypHaja "IIIKOJIbHBIE
TOAbI" http://icdau.kubsu.ru/

7. MeTogu4ecKue yKa3aHus VI 00y4alOUXCH M0 OCBOCHUIO TUCIUIIHHBI

CornacHo nucemMa MunucrepctBa oOpa3oBanust u Hayku P® Ne MOH-25486 ot
21.06.2017r «O pa3paboTke amanTUPOBAHHBIX OOpa30BATENBHBIX Mporpamm» -Pa3paboTka
a/IalITHBHOM MTPOrpaMMbl HEOOXOJMMa B CIydae HaJIM4YUs B 00pa30BaTeNbHOI OpraHu3auy XoTs
ObI OTHOr0 00YYaIOLIET0Cs ¢ OrPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3710POBBSI.

B ocBoeHuu AMCUMIIMHBI UHBAJIMIAMU U JIMLIAMHU C O'PAaHUYEHHBIMH BO3MOXXHOCTAMHU
3710pOBbs OOJIBIIIOE 3HAUCHHWE HMMEET WHAMBHUAYyajbHas ydeOHas pabora (KOHCYIbTAIMH) —
JIONIOJIHUTENIBHOE Pa3bsICHEHNE y4eOHOr 0 MaTepuaa.

WnauBuayanbHble KOHCYJbTAlMM 1O TPEAMETY SBISAIOTCA BaXXHBIM  (aKTOPOM,
CIIOCOOCTBYIOIINM MHIMBUAYAIU3AIMH 00y4EHHS U YCTAHOBJICHUIO BOCHUTATEIbHOIO KOHTAKTa
MEXJy IMpenojaBaTesieM M O00ydarollUMcs HHBAJIMJAOM UM JIMIIOM C OFpaHUYEHHBIMU
BO3MOXHOCTSIMU 3/10POBBbSI.

Cucrema oOyueHUS OCHOBBIBAE€TCS HA pallOHAJbHOM COYETAHHMU HECKOJIBKUX BHO0B
y4eOHBIX 3aHATHH (B MEpBYIO o4epelnb, JEKUUil W MPAaKTHUECKUX (7Ja0OpaTOpHBIX) 3aHATHI),
paboTa Ha KOTOpBIX 00J1a1aeT ONpeeNeHHON crel pUKOM.

IMoaroroBka K JieKIHUSAM.

3HAaKOMCTBO C JTUCLMILIMHON IPOMCXOJUT YK€ Ha IepBOil JIeKnH, Te OT TpedyeTcs He
IIPOCTO BHUMAHHE, HO M CaMOCTOsITeNIbHOE 0(opMIiIeHHE KOHcIIeKkTa. KoHcnekTnpoBanue ekuui
— CJHOXHBIA BHJA ayJUTOPHOM paboOThl, NPEANOJAraloIiuii HHTEHCUBHYIO YMCTBEHHYIO
NESATEeNbHOCT CTylneHTa. KOHCHEKT sBisieTcs MONEe3HBIM TOrJa, KOrja 3alucaHO CcaMoe
cymecteeHHoe. He Hamo crpemuTbecs 3amMcaTh  JOCIOBHO BCro  Jjekuuto. Taxoe
«KOHCITIEKTHPOBAHUE» MIPUHOCUT OOJbIIE BPEAa, YeM Mob3bl. Llenecoodpa3Ho BHaUase MOHITh
OCHOBHYIO MBICI/Ib, H3JIara€Myl0 JIEKTOPOM, a 3areM 3anucate ee. JKenmaTenbHO 3aIuch
OCYLIECTBJIATh Ha OJHOM CTpaHULE JUCTAa WJIM OCTaBJIsAs MOJA, HA KOTOPBIX MO3JHEE, NpHU
CaMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOJKHO C/€JIaTh JIONOJIHUTEIbHBIC 3alIUCH, OTMETHUTD
HEMOHSATHBIE MECTa.

KoHcnekT nekuun sydiie noapasaensTh Ha MyHKThI, COOII01as KPaCHYIO CTPOKY. DTOMY
B OonblION cTeneHu OyayT crmocoOCTBOBAaTh BOIPOCH IIJIaHA JIEKLUHU, IPENJIOKEHHBIE
npernoaasatensiMm. Crenyer oopaniaTh BHUMaHUE Ha aKI[EHTHI, BEIBOJIbI, KOTOPbIE JENaeT JIEKTOD,
oTMeuas HambOojee BaKHbIE MOMEHTHI B JIEKIMOHHOM MaTepuajie 3aMEuaHUsMU «BaXHOY,
«XOpOILIO 3alIOMHUTH» U T.II. MOXKHO [1€1aTh 3TO U C IIOMOILBIO Pa3HOLBETHBIX MapKEPOB WU
py4eK, NOAYEpPKUBasi TEPMHUHBI U ONPENEICHHUS .

Paborast Hag koHCIEKTOM Jeknui, BaM Bcerma HeoOXOIMMO MCIIOIB30BATh HE TOJIBKO
y4eOHHUK, HO U Ty JINTEPATYpPY, KOTOPYIO IOMOJHUTEIBLHO peKOMeH10Bal JekTop. IMeHHO Takas
cepbe3Hasi, KpONnoTInBas paboTa ¢ JEKIMOHHBIM MaTepHaoM MHO3BOJHUT TIyOOKO OBJIAAETh
TEOPETUYECKUM MATEPHAIIOM.

IToaroroBka K NpakTH4YecKUM (J1a00pPaTOPHBLIM) 3AHATHAM.

IToaroToBKy K Kax10My MPaKTHYE€CKOMY 3aHATHIO HEOOXOJMMO HayaTh ¢ 03HAKOMJICHHU I
C IUJAHOM IPAaKTHYECKOrO 3aHATHUSA, KOTOPBIM OTPa)KaeT CoAepKaHUE MPEIJIOKEHHOM TEMBI.
TmarenbHoe NpoayMbIBaHWE U HM3yYEHUE BOIPOCOB IIJIaHA OCHOBBIBAETCS Ha IpopaboTKe
TEKyIIero MaTepuaia JeKIMHM, a 3aTeM U3Yy4eHUs o0sA3aTeNbHOW M JOMOJHUTEIbHON
JIMTEpaTyphl, PEKOMEHJIOBAaHHONW K JAHHOW TeMe. Bce HOBbIE NMOHATHS [0 M3Yy4YaeMOW TeMme
HEOOXOIUMO BBIyYUTh HAM3YCTh M BHECTH B TJIOCCApHii, KOTOPBIH 11€JIecO00pa3HO BECTU C
CaMoro Hayajla U3y4eHus Kypca.

[TonroroBka K 1aOOPAaTOPHBIM 3aHATHSAM M NMPAKTHKyMaM HOCHUT Pa3jIMYHBIM XapakTep,
KakK 10 COAEpPXKaHUI0, TAK U MO CIOXHOCTU MCHoMHEHud. [IpoBeneHne npsmMbIX U KOCBEHHBIX
M3MEpEeHUI MpeAnosiaraeT JAeTalbHOE 3HaHHWE U3MEPUTEIbHBIX MPUOOPOB, UX BO3MOXKHOCTEH,
YMEHHE BHOCHUTH CBOEBPEMEHHBIE MONPABKU AJI MOJYy4YeHHs] Oojiee TOYHBIX pe3yJbTaTOB
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MHorue na0opaTopHble 3aHATHS TPEOYIOT OOJBIION HCCIIEAOBATENBLCKOM padOThI, U3y4yeHUs
JIOTIOJTHUTEJIbHON HaYYHOU JINTEPATYPHI.

B mpouecce moAroToBKM K MPAKTUUECKUM 3aHITHSIM, HEOOXOIMMO 0OpaTuTh ocoboe
BHMMAaHHE HAa CAMOCTOSATEIbHOE N3yUEHUE PEKOMEHJ0BaHHOU uTeparypsbl. [Ipu Bceil mosiHoTe
KOHCIEKTUPOBAHUS JIEKUIMU B HEHW HEBO3MOXHO H3JIOXKHUTh Bech Matepuai. IlosaTtomy
camocTosiTenbHas pabora c y4eOHHMKaMmH, y4eOHBIMH TMMOCOOWSMH, HAay4YHOH, CHPaBOYHOU
JUTEPATYypOl, MaTepuajaMu IEPUOAMYCCKUX H3AaHUN W VIHTepHeTa sBJSCTCS HambOoJee
3(GGEeKTUBHBIM METOJIOM IIOJYyYEHHUS JOMOJHUTEIbHBIX 3HAHUN, IO3BOJSIET 3HAYMTEIBHO
aKTHBU3MUPOBATh TPOLIECC OBJAJCHUA WHPOpManuel, CrmocoOCTByeT Oonee TriryOOKOMYy
YCBOEHUIO N3y4aeMOro MaTepuaia.

3amuTta 1ab0paTOpPHBIX PadOT JOKHA MPOUCXOANTH, KaK IIPABHIIO, B YACKI, OTBEICHHBIC
Ha jabopaTtopHble 3aHATHA. CTyIEeHT MOXET ObITh JOMyIIeH K cileayrolneid gadopaTOpHOM
paboTe TONBbKO B TOM CITy4yae, €clii y Hero He 3alluIIeHo He Oonee ABYX MpeIblIynuX pador.

Pexomenaanuu nmo padore ¢ JJuTEPaTYpoOil.

Paboty ¢ nuteparypoil neisecoo0pa3HO HavyaTh ¢ U3y4YeHHs oOImUX paboT mo Teme, a
TakXe yueOHMKOB U yueOHbIX mocoOuil. [lanee pekomeHayeTcs mepelTu K anaau3y MoHorpaduit
U cTaTel, paccMaTpUBAIOUIMX OTAENbHbIE aCHEKThl MpoliieM, U3ydyaeMbIX B paMKaX Kypca, a
TaKke OQHUIMATIBHBIX MATEPUAJIOB W  HEONyOJMKOBAaHHBIX  JIOKYMEHTOB  (HAy4HO-
UCCIIeI0BaTEIbCKUE PA0OTHI, TUCCEPTAIMH), B KOTOPBIX MOI'YT COACPIKATHCSI OCHOBHBIC BOIPOCHI
U3y4aeMoi MpoOIeMBbl.

Paboty ¢ ucrouHukamu Hajl0 HAYMHATH C 03HAKOMUTEJIBHOIO YTEHUS, T.€. IPOCMOTPETh
TEKCT, BBIJIESAS €ro CTPYKTypHble €IUHMIbL. [IpM O3HAKOMUTETBbHOM YTEHUHM 3aKJIaJKaMU
OTMEUYAIOTCSI T€ CTPAHULIbI, KOTOpPbIE TPEOYIOT 00JIee BHUMATEIbHOI'O U3YUEHHUSL.

B 3aBucuMocTH OT pe3yibTaTOB O3HAKOMHUTEILHOTO YTEHHUS BBHIOMpPAETCS JaibHEHIIHii
cnoco0 pabotel ¢ ucrouHukoM. Ecim amd paspemieHus MOCTaBJIEHHOW 3ajgadyu Tpedyercs
U3y4€HHUE HEKOTOPbIX (PparMeHTOB TEKCTa, TO UCIOJIb3yEeTCs METO/] BbIOOpouHOro utenus. Ecnu
B KHHUI'€ HET IOJPOOHOTr0 OIJIaBJICHHUSI, ClielyeT 0OpaTUTh BHUMaHUE YUCHHKA Ha MPEAMETHBIC U
MMEHHbIE YKa3aTeJH.

N36panHbie GparMeHThl UM BECh TEKCT (€CIIU OH IEIMKOM UMEET OTHOIIEHHE K TeME)
TpeOyIOT BAYMYUBOTO, HETOPOIIJIMBOT'O YTEHUS C «MBICIICHHOM TpopaboTKoii» MaTepuana. Takoe
YTEHHUE IIPEoJIaraet BbiaeleHre: 1) riaBHOro B TeKCTe; 2) OCHOBHBIX apryMEHTOB; 3) BBIBOJIOB.
Ocoboe BHUMaHueE cieayeT 00paTUTh Ha TO, BBITEKAET TE3UC U3 apPrTyMEHTOB WUJIM HET.

HeoOxoaumo Takke NpoaHATIU3UPOBATh, KaKHMe M3 YTBEPXKAECHUH aBTOpa HOCST
pOo0JIEMATHYHBIHN, TUTIOTETUYECKUI XapaKkTep, U YIOBHTh CKPBITHIE BOIIPOCHI.

[TonsiTHO, UTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPUXOIUT JAIEKO HE cpasy.
Haunyummii cnoco6 HayduThCsl BBLAENATH TJIaBHOE B TEKCTE, YJIaBIMBATH MPOOIEMaTUUHBIN
XapakTep yTBEp)KIEHHH, JaBaTh OLIEHKY aBTOPCKON MO3UIUHU — 3TO CPaBHUTEIbHOE UTEHHE, B
Xo/1e KOToporo Bbl 3HaKOMHUTECH C pa3IMUHBIMM MHEHMSIMM 10 OJHOMY U TOMY K€ BOIPOCY,
CpaBHMBaeTe€ BECOMOCTb M JOKa3aTebHOCTh AapryMEHTOB CTOPOH M JI€JaeTe BBIBOJ O
HanOoubIIel yOeTuTeTbHOCTH TOW UM MHOW TTO3HITHH.

Ecau B nutepaType BCTpedaroTcs pa3Hble TOUKH 3pEHUSl 10 TOMY MJIM MHOMY BOIPOCY
13-32 CJIOKHOCTHU MPOIIEAIINX COOBITMM M NpPaBOBbIX SIBJIEHUH, HENb3s HUX OTBEprarh, He
pazobpaBmmch. [lpm HamMyuum pacxoXJEHUH MEXKIYy aBTOpaMH HEOOXOAMMO HANTH
pallOHAIbHOE 3€PHO Y KaXKJ0r0 U3 HUX, YTO MO3BOJIUT IIy0)Ke YCBOUTH MPEIMET U3yUEHUS U
0osiee KPUTUYHO OLIEHUBATH M3YYaeMbI€ BOMPOCHL. 3HAKOMSCh C OCOOBIMU MO3HIIMSIMHA aBTOPOB,
HY>KHO ONPEIEIATh UX CXOKUE CYXKACHUS, apI'yMEHThI, BBIBO/IbL, @ 32T€EM CPABHUBATH UX MEXKIY
co00¥ ¥ MPUMEHSATH U3 HUX Ty, KoTopas Oosee yoeauTenbHa.

CrnenyrommmM >TanoM paboThl C JUTEPATYPHBIMH HCTOUYHHUKAMM SIBIISIETCSl CO3/IaHUE
KOHCIIEKTOB, (PUKCHPYIOIINX OCHOBHBIE TE3UCHI  apTYMEHTHI...

Takum oOpazoM, mpu paboTe ¢ UICTOYHUKAMU U IMTEPATY PO BAKHO YMETH!

—  CONOCTaBJATh, CPAaBHMBATH, KJIACCH(HUIMPOBATH, TPYIIUPOBATh, CUCTEMATH3UPOBATH
nH(pOPMAIUIO B COOTBETCTBUU C OMpPEEIeHHON yueOHoil 3a1aueii;

— 00001aTh MOTYy4YEeHHYIO0 HH(OPMAITHIO, OIEHUBATh MPOCTYIIAHHOE ¥ ITPOYUTAHHOE;
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— (¢uKCHpPOBaTH OCHOBHOE cOfiep)KaHHe cooOIIeHui; GopMyarpoBaTh, yCTHO U MUCBMEHHO,
OCHOBHYIO HJICI0 COOOIICHHUS; COCTABIISATH IJIaH, (OpMYIHPOBATH TE3HCHI,

— T'OTOBUTH U MPE3CHTOBATHb PA3BCPHYTLIC COO6H_[€HI/IH THIIA JO0KJIaaa,

— paboTaTh B pa3HbIX peXXUMax (MHIUBHIYaJIbHO, B TIApE, B TPYIIIE), B3AUMOJICHCTBYS JAPYT C
JIpyrom;
— TOnb30BaThCs peepaTUBHBIMU U CIIPABOYHBIMH MaTEepHAIAMHU;

—  KOHTPOJHPOBATh CBOU JEHCTBUS W JACHCTBUS CBOMX TOBAPHUIICH, OOBEKTUBHO OIICHHBATH
CBOMU JICHCTBUSL,

— oOpauiaTbCs 3a MOMOIIIBIO, JONOJIHUTEIBHBIMU Pa3bICHEHUSIMU K NIPENOIaBaTellto, JPYyTruM
CTy/IEHTaM;

- IIOJIb30BATHLCSA JII/IHFBI/ICTI/I‘IGCKOﬁ NI KOHTeKCTyaHBHOﬁ norazu(oﬁ, CJ'IOBapHMI/I paSJ'II/I‘IHOl"O
XapakTepa, pa3IMYHOr0 poja IOACKa3KaMH, OmopaMh B TekcTe (KJIFoUeBbIe CIIOBa,
CTPYKTYpa TeKCTa, IpeaBapsonas HHPOpPMaIHs 1 1p.);

— HWCHOJB30BaTh TIPU TOBOPEHMHM U THCbME nepudpa3, CHHOHUMHYHBIE CPEICTBA,
CJIOBAOITM CAaHHS [18311175:¢ IMOHATHUH, pa3bsiCHEHUS, MIPUMEDHI, TOJIKOBAHMUS,
«CIIOBOTBOPYECTBOY;

— IOBTOPATH UJIA Hepe(bpaSI/IpOBaTb PCILIMKY CO6CCCZ[HI/IK3 B IMOATBCPKACHUU IIOHUMAHUS €TO
BBICKA3bIBAHUS HUJIM BOIIPOCA,

—  00paTHThCS 3a MOMOIIBIO K coOeceHUKY (YTOYHHTH BOIIPOC, IIEPECIIPOCUTD U JIP.);

—  HUCIOJb30BaTh MHUMHKY, JKeCThl (BOOOIIC M B TEX CIly4asX, KOTJa S3bIKOBBIX CPEICTB HE
XBAaTaeT JIJIsl BHIPAXKCHUS TEX WJIM MHBIX KOMMYHHKATHBHBIX HAMEPEHH).
IToaroroBka Kk MPpoMe:KYTOYHOM aTTECTALUH.
ITpu MOAroTOBKE K MPOMEKYTOYHON aTTECTAllMU 11eJ1eCO00pa3HO:

- BHHUMATCIIbHO U3YUYUTh IICPCUCHDL BOIIPOCOB U OIPCACINTD, B KAKUX UCTOUYHHUKAX HAXOOATCA
CBCACHUA, H€O6XOI[I/IMI>I€ IJIs1 OTBCTA HA HUX,

— BHHMMATEIbHO NPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYPY;

—  COCTaBUTh KpaTKUE KOHCIEKThI OTBETOB (T1JIAHBI OTBETOB).

JleKuMOHHBIE 3aHSATHS TPOBOIATCA B COOTBETCTBUM C TEMAaTHUYECKUM JIAHOM, IpHU
U3JI0)KEHUH MaTephaia PEKOMEHIYETCs HCIOJb30BaTh Mpe3eHTanuu B cpeae PowerPoint u
(bparMeHTHI IeYaTHBIX MaTEPUAJIOB IO TEME JICKIUH.

B Xo1e MHTEpPaKTUBHBIX 3aHIATHI CIENYET MPOBOAUTH Pa300p KOHKPETHBIX IMPUMEPOB,
MaKCHMaJIbHO TPHOJMKEHHBIX K PEaNbHBIM JaHHBIM, COOTBETCTBYIOIIMX SKOHOMHUYECKON H
(uHaHCOBOI MH(pOpPMAITUH.

OcHOBHOE BHUMAHHE TIpPU MPOBEACHUM TPAKTHUECKUX 3AHATUN CIEAYEeT YAEISITh
Pa3BUTHIO HABBIKOB (DOPMUPOBAHUS pAlMOHAJBHBIX CXEM JaHHBIX MPEAMETHOUW 00JacTH,
peasmzanuu 3TUX cxeM B cpene coBpemeHHbIx CVYBJ] ¢ ucmoms3oBanumem s3pika SQL,
(hopMHUPOBaHUS CIIOKHBIX COJEPKATEIBHBIX 3alPOCOB IO BHIOOPY JaHHBIX, MCIOJIb30BaHUS
METO/OB U aJIrOPUTMOB aHAJIN3a JAHHBIX.

[Ipu 3TOM 3amava cocTouT B OOydeHHMH MpodecCHOHAJbHBIM HaBBIKAM pa3pabOTKU U
HCIIOJIb30BaHUs 0a3 JaHHBIX U aHAJIM3a JJaHHBIX B cpene coBpeMeHHbIX CYB/I.

[IpoBeneHre NMpakTUYECKUX 3aHATHUH OCYILECTBIISIETCS B KOMIBIOTEPHBIX KJlaccax M
BKJIFOYAET B Ce0sl peanm3alldio BCEX ATANOB CO3JaHUsS U HMCIOJIh30BaHMS 0a3 JTaHHBIX B Cpele
CYBJl MS SQL Server (cozmanue 06a3bl JaHHBIX, peaaH3amus CXeMbl 0a3bl JaHHBIX, BKIOYAS
BCE TaOJIMIIBI, CBSI3M, OTPAaHUYEHUsS, UHICKCHI, BBOJ U PEIAKTUPOBAHHE JAHHBIX, CO3AaHUE U
OTJIaJIKa CIOKHBIX JIOTMYECKUX TPHUKIAJIHBIX 3alIPOCOB, aHAJIU3 U ONMTUMU3AIINS BBITOJTHEHUS
copMupOBaHHBIX 3ampPocoB). Takxke HUCIOIB30BAHUS METOMOB aHAIM3a JaHHBIX (MOATOTOBKU
WCXOJHBIX JAHHBIX, CO3JaHUs CTPYKTYp [JIA aHaju3a, UCHOJb30BAaHMUS  aJbTEPHATUBHBIX
aJITOPUTMOB 00pabOTKH IS CO3IaHHBIX CTPYKTYp). Ciieayer 00paTuTh BHUMAHKE, YTO IIPUMEPHI
JAHHBIX B Ta0JMIaX JODKHBI O0ECHEYUTh MOJydYeHHE KOPPEKTHBIX M TMOJIHBIX PE3YJbTATOB
3aIpoCOB.
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[lockonbky OonblIasg 4YacTh y4eOHOIO BPEMEHM OTBOJUTCS Ha CaMOCTOATEIBHOE
U3y4YE€HUE JUCLMIUIMHBI, PEKOMEHIYEeTCsl YIEIUTh o0co00e BHUMAHUE OpraHu3aluu U
IJIAHUPOBAHUIO CAMOCTOSATEIbHON PabOThI, paCKPBIB CYLIECTBYIOIME BO3MOKHOCTH CO3AaHHbBIX
B YHUBEPCUTETE KOPIIOPATHBHBIX 00pa30BaTEIbHBIX pPeCcypcoB (JIEKTPOHHAs OMOIMOTEKA,
KOMIIBIOTEpHbIE O00ydYarolye MporpamMMmbl, OJJIEKTPOHHBIE Yy4eOHbIE pecypchl, yueOHO-
meroanueckue komiiekesl (YMK), obaunbie cepBHCHI).

[IpakTueckue 3aHATHS B KOMIBIOTEPHBIX KjIaccax IO3BOJSIIOT  CTYACHTaM
chopMupoBaTh HaBBIKK padbOTHl ¢ coBpeMeHHbIMU CYDB]l, aHaIMTHYEeCKUMU CUCTEMaMU Ha UX
0a3e u CASE — cucremamu Jij1s1 pelieHus MPUKIATHBIX SKOHOMUYECKHUX 3a]1a4.

MeToauka MpoBeAECHUS 3aHATUN 3aKJIOYaeTCsl B COBMECTHOM PEIICHHUU CTYAEHTaMH
y4eOHOI Tpynmbl MO PYKOBOJICTBOM IpENoJaBaTessl TUIIOBBIX 3aJad M0 U3y4aeMbIM TEMaM
JTUCIUIUIMHBI, KOTOPBIE Jajiee BHIMOJHAIOTCS Ha BapuaHTaX MHAUBUIYaJbHbBIX TaHHBIX. ITOrom
TaKUX 3aHIATUH SIBISIETCSI CAMOCTOSITENIbHOE PEllIeHNE CTyIeHTaMH 3a/1a4il Ha peabHbIX JaHHbIX.

Buenpenue akTHBHBIX W HWHTEPAKTUBHBIX JJIEMEHTOB B IIPOBEICHUE 3aHATUN I10
JUCLHUIIIMHE MOXET OCYHIECTBISATHCA pa3HbIMM METOAAMH. CEMHHAp C TPYHIOBBIM
00CyXJI€HHEM, OITPOC, KOMIIBIOTEPHBIN IKCIIEPUMEHT H .

WnrtepaktuBHass ¢opmMa TpPOBEACHHsS] 3aHATUH  CHOcoOCTBYeT  (HOPMHUPOBAHUIO
PO ECCHOHALHBIX KOMIIETEHIIMHM [JIs1 YCHEUIHOTO OCBOEHHUS OCHOBHBIX JHMCIMIUIMH OJIOKa
nporpammsl. Peanu3zanus nHTepakTUBHON (opMbl oOecrieunBaeTcst 0a30i JaHHBIX MPUKIIAJHON
IpeaMeTHOM 00JacTH, KOJUIEKTMBHOM paOOTONM Haj peuleHUusMHM 3ajad, OTCYTCTBUEM
€IMHCTBEHHOT'O pEIIeHUs, eAUHON 1IeNbI0 B MoucKe pemeHus. KoneuHnas 1ens - BeIpaboTaTh y
CTYACHTOB yMEHHE pEajM30BbIBaTb M OIEHUBATh aJbTEPHATHBHBIC BAPUAHTHI PA3IMUHBIX
acnekToB (pyHkuonupoBanus coBpeMeHHbIX CYB/[ 1 aHamuTHYECKUX CHCTEM.

3aHATHE MOCBSIICHO M3YYECHUIO TPAaH3aKIUH U UX HCIOJIb30BAHUS U OpPraHU3aINH
3¢ (HEKTUBHON MHOTOIOJIB30BATEIBCKON PaboThl ¢ 0a30if naHHBIX. Llens 3aHATHS — TOKa3aTh
MHOTOBapUaHTHOCTh OPraHU3allMd YPOBHEH H30JALMN JaHHBIX MpU IapajieibHOM pabote
MHOTUX TOJb30BaTeNeii U HEOOXOJUMOCTh BBIPAOOTKH pa3yMHBIX KOMIIPOMHCCOB MEXKIY
CTCIICHbIO OJIOKUPOBKM JAHHBIX MW TMOAJCPKKH HX [EJIOCTHOCTH JJisi TOBBIIICHUS
a¢hdekTuBHOCTH PabOoThl MHOTOMOB30BaTebckor CYB/I.

1. VcxomHbpIMH JaHHBIMU JUISL peajM3alliil 3aHATHS SBISIOTCA 0a3a MaHHBIX HPHKJIAIHON
MpeAMETHON 00JIaCTH, CO3/IaHHAS Ha TIPEIIECTBYIONINX MPAKTUIECKUX 3aHITUSIX.

2. CryaeHTbl NOJIy4arOT WHAUBUIYyaJbHBbIE 3aJaHUS IO pealn3allMd Pa3lIuyHbIX YPOBHEH
usomsiiu (READ UNCOMMITTED, READ COMMITTED, REPEATABLE READ,
SERIALIZABLE).

3. CrymeHTsl pa3pabaThIBalOT  CIICHAPUU  MOJCITHPOBAHUS  MMApAIICIBHOM  paboTHI
MOJIb30BaTENIeN, OpraHU3AIMI0 3aJaHHBIX YPOBHEW H3OJSAIMHU, 3alpOChl HA CUUTHIBAHHE U
penaktupoBanue MHGOpMaMU B 0a3ax AaHHBIX, TEXHOJOTHUIO MPOBEPKU MPOMEKYTOUHBIX U
(¢UHAIBHBIX 3HAYEHUN [aHHBIX MpPU peaju3aliil TPaH3aKIUHl C pa3IuYHBIMU YPOBHSAMH
M30JIALIMA M HCIOJNb30BaHHUS CcHCTeMHBIX cpefactB CYDBJl nns oTcrmexuBaHus TEKYIIUX
COCTOSIHUI cepBepa U 3P (HEKTHBHOCTH €ro paboThI.

4. Jlns KaKIOro BapHaHTa TOTOBHTCS OTYeT (BBICTYIUICHHE) C OINUCAHHEM pealu3aliu
pemieHuii mynkta 3. OCHOBHOE BHUMaHUeE yenseTcs oljeHKe 3((EeKTUBHOCTH BapUaHTOB.

5. CryneHTsl NOKJIAIBIBAIOT PE3YJbTATHI peajn3alun CBOUX pemieHuii. Obmiee o0cyxieHne u
JUCKyCCUsl MPOBOJUTCS KakK [0 peasii3alliy pelIeHWd, TaKk M 10 CPaBHUTEIHbHOM OIEHKE
s dexTuBHOCTH paboThl MHOTroMonb30BaTenbckoil CYBJl. CpaBHUTENbHBINM aHATN3 TOMOTAeT
MOHATh B3aUMOCBS3b CTEMEHU OJIOKUPOBKH JaHHBIX M TOJAEPKKHA HX LEIOCTHOCTH U HUX
BIHsIHKE HA 3G (HEKTUBHOCTH pabOThI MHOTOMONIB30BaTeNbCKoi CYB/I.

8. IlepeueHb MHGPOPMALMOHHBIX TEXHOJOTHH, MCIOJIb3yeMbIX NPH OCYIIeCTBJICHUH
00pa3oBaTeILHOTO MPOLEcca MO THCHHILINHE (IPU HEOOXOAUMOCTH)

8.1 IlepeuyeHb HH(POPMAIUOHHBIX TEXHOJIOTHH.

— KomneroTepHoe TecTUpoBaHHE 110 UTOraM U3ydeHHs pa3/ieoB JUCIHUILINHEI.

— lIpoBepka QOMalIHMX 3aJaHUKM U KOHCYJIbTUPOBAHHUE IOCPEACTBOM JJIEKTPOHHOU
MTOYTHI.

29



— MHcnonp3oBaHue NpoOrpaMMHOro oOecredeHusl Npu NPOBEACHUU J1ab0paTOPHBIX

3aHATUH.

8.2 llepevyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 00ecneYeHHUs .

- OC Windows XP, ApxuBatop WIinRAR, Bpaysep Internet Explorer. ITaker nmporpamMm
Microsoft Office 2003, 2007, Oracle Database 119 Express Edition 6ecrinatHas asst pa3paboTKH,

Pa3BEpTHIBAHMS,

8.3 IlepeyeHb MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
NHpopMaIimoHHBIX CIIPABOYHBIX CHCTEM I10 3TOMY IPEIMETY He IPEyCMOTPEHO.

9. MaTepuajibHO-TeXHHYeCKas 6a3a, He00X0AUMas JJsl OCYLIeCTBJICHHS

Oﬁpa30BaTeJIbHOF0 nmpouecca nmo TMCHUIINHE .

HaI/IMeHOBaHI/Ie CIICIIUAJTBbHBIX HOMeIHeHHﬁ )/ |
MOMeNIeH U ISl CAMOCTOATEIbHOM padoThI

Homepa aynuropmii / kabuHeTOB

yueOHbIe aymuTopuu jns  mposenenus 3anstmii | 501,502,503,505,506,507,508, 509,
JEKIIMOHHOT O TUTIA 510,513,514
yueOHbIe aymuTopuu jns  mposenenus 3anstmii | 501,502,503,505,506,507,508, 509,

CCMHHAPCKOI'o TUIla

510,513,514

KommbroTepHbIe KJ1acChl ¢ BBIX010M B IHTEpHET 503,509,510
y4eOHbIE ayIUTOPUU JJIS BBIMOJHEHUS HAy4YHO — Kabuner KypcoBoro
HCCIEN0BATENLCKON paboThI (xypcoBoro NPOEKTHPOBAHHS
MIPOCKTUPOBAHUS )

(BBITTOJTHCHUS KYPCOBBIX

pab6ort) - Ne 503, Ne509, Ne 510

OO6opynoBanue: MyJIBTUMEIUHHBIN
MIPOEKTOp, JKpaH, IepCOHAJbHbIE
KOMIIBIOTEPHI, ydeOHas MeOenb,
nocka ydeOHasi, Beixop B IHTepHeT,
y4eOHO-HaIIsIIHbIE nocooust
(TemaTHUeCKHE WJLTIOCTPAIIHH),
MIPUHTED, npe3eHTaIu! Ha
SNIEKTPOHHOM HOCHTENEe, CIJIUT-
cucTeMa

y4eOHbIE ayJAUTOPUU JIJII CAMOCTOSATEILHON paboThI, C
paboynMu MecTaMu, OCHAIICHHBIMH KOMIIBIOTEPHOM
TEXHUKON ¢ mnojxiodyeHueMm K cetu «MHTepHeT» U
obecreueHu eM HEOrPaHWY €HHOI'O JIOCTyIa B
AIIEKTPOHHYIO nH()OpMaIMOHHO-00Pa30BaTEIBHYIO
Cpelly OpraHu3alMM Ui KaXJI0oro Oo0yd4aromerocs, B
COOTBETCTBHH C 00HEMOM M3y4aeMbIX I CLIUILINH

KabGuner TUTS
CaMOCTOSITEIILHOM paboThI - Ne
504, Ne 509, Ne510
O0opynoBanue: NIEPCOHAJIbHBIC
KOMITBIOTEPHI, ydeOHas MeOeb,
nocka yuyeOHasi, Bbixoz B UHTepHeT

UccnenoBarensckue nabopaTopuu (11eHTpoB),
OCHAIIICHHBIE JJA0OPaTOPHBIM 000PYI0BAHHEM

KomneroTepusiit kiace Ne 510
MYJbTUMEIUHHBINA MPOEKTOP,
JKpaH, MepCOHAbHBIC
KOMIIBIOTEpHI, YydeOHas Mebenb,
Jocka ydeOHasi, Bbixoa B IHTepHeT,
HarsigHele  mocobusi.  CereBoe
o0opy1oBaHuE CISCO
(MapuIpyTHU3aTOphl, KOMMYTATOpHI,
19-tu rOWMOBBINA ceTeBOW MIKa()
CIUIUT-CUCTEMA, CTCH]T
«Apxutektypa [IDBM»
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yueOHbIE€ ayJUTOPUM T'PYIIOBBIX U MHAWBHIYaJIbHBIX Ne508

KOHCYJIbTallU1 ObopynoBaHue: TEpPCOHAJIBHBIH
KOMIIBIOTEP,  ydyeOHas  meOeb,
nocka yyeOHasi, ydeOHO-HarJsIHbIe
nocoous (TemaTuyeckue
WUTIOCTPAllUM),  CKaHep, JOcCKa
MarHUTHO-MapKepHasi, CTEJUIaXu C

yueOHOI u IIEpUOINY ECKON
JIUTEPATYPOU
[Tomemienne st XpaHeHHS W MPODUIAKTHUECKOTO [Tomemmenue No 511,
o0ciTykuBaHUs y4eOHOTr0 000pyI0BaHUS [Tomewenue Ne 516,

Ilomemnienue Ne 517,
ITomenienne Ne 518

yueOHble aynuTopuu 1is mposeneHus Ttekymerd u | 501,502,503,505,506,507,508, 509,
MPOMEXYTOYHOM aTTecTalluu 510,513,514

CornacHo mucbMa MwuHHCTEpCcTBa OOpazoBaHusi U Hayku P® Ne MOH-25486 ot
21.06.2017r «O pa3paboTke amanTHPOBAaHHBIX 00pa30BATEIBHBIX IMporpamMm» -Pa3paboTka
aJIalITHBHOM MTPOrpaMMBbl HEOOXOIMMa B CIydae HaJM4Yus B 00pa30BaTeIbHOIN OpraHu3auy XOTsI
OBbI OTHOTO 00YYaIOLIETOCs C OrPAaHMYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI

Jnist 00y4aromuxcst U3 YU Cila HHBAJMIOB 00y4YeHHE MMPOBOANUTCS OPraHU3alHei ¢ y9eTOM
0COOCHHOCTEH WX TCUXO(U3NYECKOrO Pa3BUTHS, WX HWHIUBUIAYATbHBIX BO3MOXHOCTEH W
COCTOSTHUS 3I0POBbS (asiee - MHANBUIYaIbHBIC 0COOCHHOCTH).

IIpu npoBeneHHH OOYYEHUS HMHBAJIMIOB OOECIIEUMBACTCS COOJIIOIACHUE CICIYIOIIHX
o0Imx TpeOOBaHUM:

-IpOBEZICHUE OOY4YeHHs Ui WHBAJIWAOB B OJHOH ayJIUTOPHH COBMECTHO C
00Y4arOIMMHKCS, HE UMEIOIIUMH OIPAaHMYCHHBIX BO3MOXKHOCTEH 3/J0POBbsI, €CIIM 3TO HE CO3/IAeT
TPYAHOCTEH ISl 00yJaronmxcs;

-IPUCYTCTBUE B ayJAUTOPHU aCCHCTEHTA (ACCHCTEHTORB), OKa3bIBAIOIIETO 00YUYAIOIIHMCS
WHBAIIMJIaM HEOOXOJMMYI TEXHHUYECKYI0 IOMOIIbL C YYEeTOM WX HWHIAWUBUAYAIbHBIX
0COOEHHOCTEH;

-[10JIb30BAHKE HEOOXOAMMBIMU O0YUAIOIIUMCSI HHBATUAAM TEXHUYECKUMHU CPEICTBAMHU C
YYETOM UX MHJIUBHIyaJbHBIX 0COOCHHOCTEH;

-o0ecrieueHne BO3MOKHOCTH 0ECIPENITCTBEHHOTO TOCTyIa 00yJaroNMXCsi MHBAJIH/IOB B
ayTUTOPHH, TyaJeTHbIE W JpPyrue IOMEIICHUS, a TaKke WX MNpeObIBaHUS B yKa3aHHBIX
MTOMETIEHHSIX;

B 3aBHCHMMOCTH OT MHAMBUIYAIbHBIX OCOOCHHOCTEH 00yYaromuxcsi ¢ OrpaHHYeHHBIMH
BO3MOXKHOCTSIMHU 3JI0OPOBbsI, OpraHu3anus 00eCIeYuBaET BBITIOJHEHUE CIECAYIOMINX TPeOOBaHUI
IIPU IPOBEJCHUN 3aHATUM!

a) 015 caenvix:

- Ha KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM TPOrPAMMHBIM 00ECIICYCHUEM IS CIICTIBIX,
1100 HAIMKTOBBIBAIOTCSI ACCUCTEHTY;

0) 0151 c1aboBUOAUUX

-3aJIaHUs U WHBIC MaTepuajbl O(QOPMIISIOTCS YBEIIMYSHHBIM MIPH(YTOM;

-o0ecneunBaeTcs MHIMBHUAyalbHOE paBHOMepHOE ocBemenne He meree 300 mrokc;

-[IpH HEOOXOIUMOCTH OOYYAIOUIMMCS MPEJOCTABIISAETCS YBEIUYHBAIOIICE YCTPOHCTRO,
JIOIYCKAeTCsI HCIOIB30BAHNE YBEIMUNBAIONINX YCTPOHCTB, HMEIOIIMXCS Y 00yJarommxcs;

B) JUIS TUIyXUX U CIa0OCIBIIIAIINX, C TOKEIBIMA HAPYIICHUSIMU PEUH:

-o0ecrieynBaeTcsl HAJIW4YUMe  3BYKOYCHJIMBAIOMICH  ammapaTypbl  KOJIJIEKTHBHOTO
MOJIb30BaHUs, TPH HEOOXOIUMOCTH OOYYaIOMMMCS TTPEIOCTABISICTCS 3BYKOYCHIIMBAOIIAS
anmapaTtypa WHIUBHIYaJIbHOTO IMOJTH30BAHMUS,

r) I8 JMIl ¢ HAapyHICHHSIMH OIMOPHO-IBHUTATEIBHOrO ammaparta (TSOKETBIME
HAPYIICHUSMH JBUTATCIbHBIX (YHKIUH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):
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-IHCbMEHHBbIE  3aJaHUsl  BBIIOJHAIOTCA OOyYalrOIIMMUCA Ha  KOMIIBIOTEPE  CO
CIeHaTN3UPOBAHHBIM MPOTPAMMHBIM 00€CIeUeHUEeM UM HaTUKTOBBIBAIOTCS ACCUCTEHTY;

OOyuaromuiics WHBaIMA 0OpU MOCTYIUIEHUU TIOJAeT IIMCbMEHHOE 3asBJIECHUE O
HEOOXOJMMOCTH CO3JlaHusl AJI1 HEro CIELUaIbHBbIX YCJIOBUH HpPHU HPOBEIEHUU OOYUYEHHS C
yKa3aHHUEM OCOOCHHOCTEW ero Mmcuxo(pu3n4ecKoro pa3BUTUsI, UHIUBUIYaIbHBIX BO3MOXKHOCTEH
U COCTOSIHHSI 3[0POBbs (J1ajiee - MHAMBHyalbHbIe 0COOCHHOCTH). K 3asBJICHUIO NpUIararTcs
JOKYMEHTBI, TTOATBEpXKIAIOIINEe HAIWYUe Y 00ydaromerocs WHAUBUIYATIbHBIX O0COOEHHOCTEH
(pu OTCYTCTBHM YKa3aHHBIX JTOKYMEHTOB B OPraHU3AINH).
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