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1. HEJIA U 3AJAYU OCBOEHU A JUCHUITIJIMHbI

Lenbro Kypca siBasieTcst
— 3HAKOMCTBO CTYJAEHTOB C NIpoOJieMaMH U TEXHOJOTHSIMH PAaOOTHI C JaHHBIMU
OTPOMHOTO
— pasmepa (Big Data), hbopMupoBanre npeacTaBieHus 0 BO3MOXKHOCTSX U OrpaHu-
YEHUSIX
— OCHOBHBIX METO/IOB 00pabOTKH, aHamn3a OONBIINX TAHHBIX;
— H3y4YeHHE CTYJCHTaMHU COBPEMEHHOTO COCTOsIHUS Teopun Big Data;
— MpHOOpETeHHE 3HAHUHM O TEXHOJIOTHSIX MMOATOTOBKH, XpaHEHUs, 00pabOTKU U aHa-
nm3a OOJBIINX JaHHBIX;
— MpPUMEHEHHUE CTAaTUCTHUYECKHX U MaTeMaTHYeCKUX METOJIOB JIJIsl aHaJIn3a OOJBIINX
00BbeMOB UH(MOPMALIHH;
— MOJy4YeHHE 3HAHUH O TEXHOJOTHIX M MeToax ananusa Big Data u pe3yasraros.
3ajaud TUCHUTLIIUHBIL:

— H3y4YeHHE OCHOBHBIX METOJIOB XPaHEHHUs M aHajan3a OONBIINX JaHHBIX, B TOM YHCIE B
cdepe KOprnopaTuBHbBIX (PUHAHCOB, MUPOBBIX PHIHKOB, IIOCTPOCHHUS MOJIENEH 1 MPOTHO3H-
pOBaHHS;

— (QopmupoBaHUE NMPAKTUYECKOTO HABBIKA MO paboTe ¢ KIACTepOM XpaHEHHUs U 00paboTKu
Big Data na npumepe Cloudera Hadoop, BbIOOpY METONOB M TEXHHYECKUX PEUICHHUI B
3aBHCHUMOCTH OT THIIA PEIIaeMOi 3a1a9i 00pabOTKH TaHHBIX U UX 00beMa;

— YMEHHE HCII0JIb30BaTh MHCTPYMEHTAPHI aHaIN3a JaHHbBIX U UX BU3YyallU3allUHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuummbaa B1.0.11.05 «TexHONOruu MHTEIEKTYalbHOIO aHajiu3a JaHHBIX» OTHOCUTCS K
yacTd, (HOpMHPYEeMOH YYaCTHHKaMH OOpa3oBaTEIbHBIX OTHOIICHWH, MUCHUIUIMHBI TI0 BBIOOPY
b1.B./IB.01.01 «TexHO7OruM HMHTEUIEKTYalbHOTO aHAIM3a JAHHBIX» CTYJIEHTaM OYHOH (hOpPMBI
o0ydeHus, no HarpasiaeHuto noaroroBku 09.03.01 — MudopmaTtika ¥ BBIYUCIUTENbHAS TEXHUKA,
s npoduiss:  MIHTenneKkTyanpHble  CHCTEMBl  00paOOTKM MHGMOpPMAlMM U yIpaBlICHUS,
npeaHa3HaueHa Jyis MpenoaBaHusi CTyJIeHTaM OYHOM OpMBbI 00yUYeHHUs B 5 cemecTpe, 3 Kypca.

JuciyniyHa «TeXHOIOTMM MHTEUIEKTYaJIbHOTO AaHAIW3a JAHHBIX» 3aHUMAET BaKHOE
MECTO B COBPEMEHHOM 00pa3oBaHMU U Oa3upyercsl Ha 3HAHUAX, IMOJYYEHHBIX CTyJIEHTaMH B
npolecce U3ydeHHus AUCUUIUIMH: JIMCKpeTHbI aHamm3, TeopeTudeckue OCHOBBI MH(OPMAaTHKH,
ANTOpUTMHUYECKHE OCHOBBI HH(poOpMaTHKH, [IporpaMmMupoBaHHe W OCHOBBI AITOPUTMM3ALIUH,
SI3pIKM 1 METO/IBI IPOTPAMMHUPOBAHMUSL.

B pesynbrare  OCBOGHHS ~ JUCLMIUIMHBI  OOYYAlOIIMHCS ~ CMOXET  YacTUYHO
IPOJIEMOHCTPUPOBATH ClieAytolIHe 00001eHHbIe TpyJoBble QyHKIMH (OTD):

- Pa3zpabotka TpeOoBaHMII U MPOEKTHPOBAaHHWE MPOrPAMMHOIO  OOECTIEUEHUs
(mpodeccuonanbuslii cranaapt 06.001 — «lIporpammucty, ko D, ypoBeHb kBanudukamu — 6).

- KonuenryansHoe, (yHKIMOHATbHOE U JIOTUYECKOE MPOEKTHPOBAHUE CHCTEM
CpelHero W KpymHOro wmacmraba u crnoxkHocTH (mpodeccroHanbHbid cranmapt 06.022 —
«CHCTeMHBIN aHAMUTHKY, Ko C, ypoBeHb KBaTMPUKALIUHU — 6).

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHMUSA INCHUITIJIMHBI

B coBokymHOCTM ¢ ApYyrMMH AUCHMIUDIMHAMH Tpoduis «VHTemeKTyalbHble CHCTEMBI
oO0pabotkn  wHpopmanmu u  ympaenenus  (MCOWUY)»  guciumnmaa — «TexHonmoruu
MHTEIUIEKTYaJIbHOTO aHAIN3a JaHHBIX» HallpaBjieHa Ha (JOPMUPOBAHUE CIIETYIOIUX KOMIIETEHINH B
cootBercTBuM ¢ ®I'OC BO u OIIOII BO no nanpasnenuto noarorosku 09.03.01 — Mudopmatuka u
BerancimtensHas Texanka (MuBT) (ypoBens OakanaBpuara):



a) mpodeccuonanbHbIx (IIKC):

—  CIOCOOEH OCYIIECTBISTH KOHLENTYalTbHOE, (QYHKIMOHATIHHOE M JIOTHYECKOE MPOEKTH-
POBaHME CUCTEM CPEAHETO U KpymHOro Macmrtada u cioxHoctu ([TKC-2);

— cnocoOeH pa3pabarbeiBaTh rpaduyeckuii Au3aitH uaTepdeiica, MpoeKTHPOBATh MOJIB30Ba-
TEJIbCKHUE MHTEP(ENCH 0 TOTOBOMY 00pa3ily wiu KoHuenun uarepgeiica. (IIKC-3).

Koabl 1 HauMeHOBaHNSI MHAUKATOPOB IO0CTUKEHUSI KOMIETEHIMH

ITKC-2.1 CriocobeH 0CBOWTHh METOJbI INIAHWPOBAHUS MPOEKTHBIX PabOT; METOIbI Kilac-
CHYECKOT0 CHCTEMHOTO aHalii3a; TEOPHIO YIpaBJeHHUs OM3HEC-TpolLeccaMu; maliIoHbl 0popM-
neHus: OuzHecTpeOOBaHUIT; METOAbI KOHIIEITYaJIbHOTO MPOEKTUPOBAHUS; METO/IbI OLICHKH Kaue-
CTBA IPOTPAMMHBIX CHCTEM.

ITKC-2.2 Crioco6eH pa3pabarbIBaTh TEXHUKO-YKOHOMUYECKOE 000CHOBaHKE; pa3pabaThiBaTh
TEeXHUYECKOE 3aJaHue Ha CUCTeMY; pa3palarbiBaTh TpeOOBaHHMA K MOJCHUCTEMaM CHCTEMBI U
OCYIIECTBIAT, KOHTPOJIb HX KayecTBa; OPraHM30BaTh OLIEHKY COOTBETCTBUS TpeOOBaHUSAM
CYLIECTBYIOUIMX CUCTEM U UX aHAJIOIOB; BBIIOJHSTH COIPOBOXKIECHUE ITPUEMOYHBIX UCIIBITAHUNA U
BBO/I B OKCILTyaTallMIO CUCTEMBI; 00pabaThiBaTh 3alIpOChl HAa M3MEHEHUE TPEOOBaHUM K CUCTEME..

[IKC-2.3 CnocoOeH TNpUMEHHTh HAaBBIKM COCTaBIEHHs Tpaduka KOHTPOIBHBIX
MEpOIIPUATHIA; TIPUEMBbI pa3pabOTKH Ou3HECTpeOOBaHMII K CHCTEME; OMNpENeNATh KIIOYeBbIC
CBOMCTBA M OTPaHUUYEHUS CUCTEMbI; HABbIKAMU BBIJIEJICHUS 10/ICUCTEM CUCTEMBIL.

[IKC-3.1 CrocoOeH OCBOWTH TEXHWYECKHE TpeOoBaHUMsI K uWHTEepdelcHON rpaduke;
CTaHJAPThI, periaMEeHTUPYIOIIKEe TPeOOBaHHS K SPrOHOMUKE B3aMMOJICHCTBHUS YEIOBEK — CUCTEMA;
TEXHOJIOTUHU AITOPUTMHUUYECKON BU3YyaJIM3alli JaHHBIX; OCHOBBI BEPCTKU C UCIOJIb30BAHUEM SI3bIKOB
pa3METKH; OCHOBBI BEpCTKM C HCIHOJBb30BAaHMEM SI3bIKOB  OMMCAHHS CTUIICH; OCHOBBI
IPOrPaMMHPOBAHUSI C CIIOIb30BAaHUEM CLIEHAPHBIX SI3BIKOB.

[IKC-3.2 Cnocoben pa3pabareiBaTh U OQOPMIISTH MPOSKTHYIO JOKYMEHTAIMI0 Ha
uHTEpQelic, CcOo3MaBaTh WHTEPAKTHBHBIE MPOTOTUNHI HHTEp(eiica; co3maBaTth TrpaduyecKue
JOKYMEHTBI B IIPOrpaMMax MOATOTOBKU PACTPOBBIX U BEKTOPHBIX U300paKEeHUI.

[IKC-3.3 CnocobGeH NpuUMEHUTh HaBBIKM BEPCTKH; HAaBBIKU pabOThl C IpOrpaMMamu
pPEeIaKTUPOBAHUS TAOIUYHBIX JTAHHBIX.

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI 00yYaOIIUICS TOJIKEH:

3HaTh:
— 0COOCHHOCTH WCIOJIb30BaHUS BHEIIHUX W BHYTPCHHHX KaHAJIOB CBSI3M TPHU TIepe-
Jadye OONBIINX 00hEMOB JAHHBIX;
— cocTaB M Ha3HadeHue Moxayinei online/offline 0O6paboTkH, OACHCTEM UHAEKCHPO-
BaHUS U XPaHCHHSI TAHHBIX;
— (da3sl U AelcTBUA, BHINIOIHIEMbIE TPOrpaMMHBIM KapkacomM Hadoop mpu ucnon-
HeHnn MapReduce-niporpammsr;
— coctas kiacrepa Apache Spark u Apache Kafka;
— coctas kiacrepa Apache Cassandra;
— cpezicTBa 00eCIeUueHUs COTTACOBAHHOCTH B BBICOKOITPOU3BOAMTEIBHBIX CHCTEMAX
XpaHEHUS JTaHHBIX;
— BHJIBI AJITOPUTMOB MAIIMHHOTO OOyuY€HUs, IPUTOAHBIE I MCIIOJIb30BaHUs B of-
fline-momymsix,
—  BHJIBI AITOPUTMOB MAIIMHHOTO OOYY€HHUs, TPUTOAHBIE JJIsi UCTIOIB30BAHMS B ON-
fline-momynsx.
YMeTs:
— TOJB30BATHCS OCHOBHBIMU METPUKAMU ISl OIIEHKH MPOU3BOoAUTENbHOCTH BigDa-
ta-cucrewm;

— TNPUMEHATH CTaHJAPTHBIC CPEICTBA Pa3pabOTKHU JUIsl OpTaHW3AIMH ITPOIECCOB TO0-
TOYHON 00pabOTKHM OONBIINX 00HEMOB JAaHHBIX;

— TMPUMEHATh TEXHOJNOTHI0 KoHTehHepu3anuu OpenShift mist pa3BepThIBaHHS TPO-
IrpaMMHBIX pelIeHul B o0nake;



OILICHUBATh HEOOXOAMMYIO MPOU3BOIUTEIBHOCTD y3JI0B CETH UCXO/Sl U3 MPOTHO3H-
pyeMoil Harpy3KH;

MPOEKTUPOBATh OTKa30yCTOMYMBBIE BBICOKOIIPOU3BOIUTEIBHBIE MOIYJIM UHACKCA-
MU JAHHBIX, TPEIHA3HAYCHHBIC JUIS TOAJICPKKH KOHKPETHBIX aaropuTMoB Big-
Data-ananutukuy;

MPUMEHSITh TUOPUHBIC BBIYMCIUTEIBHBIE TEXHOJOTUH B 3aJa4aX MAIIMHHOTO
oOyueHus.

Bnaners:

MeTofaMu JekoMio3unuu BigData-3anauy;

criocobamMM OpraHu3alliyd BHEIIHUX ceTeBbIX HHTepdeiicoB BigData-cuctem u
nocTpoeHust Mmoayieit as online/offline o6padoTku;

MPUHIMIIAMHA TTOCTPOCHHSI MHTETPAIMOHHOTO KJIACTEPHOTO MHTepdeiica st op-
raHU3alMK B3aUMOACHCTBUS PACHPEACICHHBIX CUCTEM;

HaBBIKAMU YIIPaBIICHUs KU3HEHHBIM [MKIIoM Hadoop-kiacTepa;

cniocobamu pa3BepteiBanuss MapReduce-iporpamm B Hadoop-okpykeHuu;
MaTeMaTHYE€CKUM alllapaToM TEOPUH BEPOSTHOCTEH M TEOPUM MAacCCOBOTO 00OCIy-
YKUBAHUS JIJIs1 IOCTPOCHHSI MOJICJICH IMOTOKOB JTaHHBIX B BigData-cucremax;
MPUHIMUIIAMA TpaHChOpMAIK MOTOKA BXOIALIEH HHPOPMALIUK B TIOTOK OOBEKTOB
xpanenus Big Data-cucremsr;

CIOCO0aMH TIOBBINICHUS MPOW3BOJUTEILHOCTH AJITOPUTMOB MAIIMHHOTO 00yde-
HUS C IPUMEHEHUEM THOPUIHBIX BHIYUCIUTEIbHBIX TEXHOIOTHMA.

4. COAEP)KAHUE U CTPYKTYPA JUCIUIIJINHBI

B Ta6J'II/II_[e 1 OpUBOAUTCA OIMMMCAHUC COACPIKAHUA NUCHUILINHBI, CTPYKTYPUPOBAHHOC 10

paszenam, ¢ yKazaHHEM IO KaXIOMYy pas3zieny (popMbl TEKyIIero KOHTPOJIS: 3ammTa JadbopaTop-
Hoit pabotsl (JIP), xomnokBuywm (K), pyOexusiii koutpons (PK), Tectuposanue (T).

Tabmumna 1
ConeprxkaHue pa3neioB THCHUTLTAHBI

HaumeHnoBanue pyeMoii komiie-
pazaena TeHU MU (W ee

Koa koHT u-
01 KOHTPOJI ®opma

TeKyIero
KOHTPOJS

Coaep:xanue pasagena

YacTH)

Oo6mre Bompockl opranu3aun Big Data-
cucreM. [IpoGiems! opranmsanuu Big Data-
cucreM. Kitaccnduxanus xapaxrepa 3a1ad Juis
BBIOOpa MoxoasmIel peann3anun. MeTo st
nexomrnosunuu Big Data-3ana4. Metpuku
nmpousBoauTenbHOCTH Big Data-cucrem, cocras
1 Ha3Ha4YEeHHUE IOICUCTEM BHYTPEH-

Apxutextypa Big Data
1. | cucrem.
Yacts 1.

HUX/BHEIIHUX OOMEHOB, MOJCUCTEM
online/offline ananutuku. OcoOGEHHOCTH HUC-
MOJIb30BAHUS BHCITHUX ¥ BHYTPEHHUX KaHAIOB
CBsI3U TIPH Iepeiade OONBIINX 00bEMOB JaH-
HbIX. OCHOBHBIE METPUKAMHU JIJIsl OUEHKHU MPO-
n3BoauTenbHOCTH Big Data-cucrem. Crioco0sl
OpTraHU3aIH BHEIIHUX CETEBBIX UHTEP(EHCOB
Big Data-cucteM 1 HOCTPOSHHMSI MOLYJIEH /ISt
online/offline o6paboTku.

[IKC-2

Apxutexrypa Big Data
CHCTEM.
Yacrts 2.

Mertpuku npousBoauTensHocTH Big Data-
CHCTEM, COCTaB ¥ Ha3HAUYECHHUE MOJICUCTEM
BHYTPEHHUX/BHEIIHUX 0OMEHOB, TIOJCHCTEM
online/offline anamutrkn. Oco6eHHOCTH HC-
MOJIF30BAHNUS BHEITHUX M BHYTPEHHUX KaHAJIOB
CBSI3M IIPH Iepejiade OONbIINX 00bEeMOB JaH-

[IKC-2

K, JIP, T




HBIX. OCHOBHBIE METPUKaMH /IS OLIEHKH IPO-
n3poguTenbHoCcTH Big Data-cuctem. CriocoOsr
OpraHM3aIiM BHEIIHNX CETEBBIX HHTEP(EHCOB
Big Data-cucrem 1 mocTpoeHHS MOIYIIeH Ay
online/offline 06paboTKu.

Wudpacrpykrypa Big
Data cuctem

CucteMbl TOCTPOCHUS BUPTYaIN3UPOBAHHBIX
ceTeBBIX HH(PpacTpykTyp. CHCTEMBI JIETKOBEC-
HOU KOHTelHepu3auuu. Bonpockl BupTyanusa-
LM CETEBBIX (QYHKIMH M TOCTPOSHHUS MPO-
IrpaMMHO-OIpeaenseMbIx cereid. HaznaueHnue
texHonoruit SDN/NFV. Mexanu3Mbl paboThl
CHCTEM YIIpaBJICHHS BUPTYAIU3UPOBAHHBIMU
KOHTelHepamu. TeXHONorust KOHTeHepU3aun
OpenShift mist pa3BepTHIBaHUS TPOrPAMMHBIX
pemenwnii B ooake. [IpHHINTIB HCTIONB30Ba-
Hus TexHonoruit OpenStack u OpenShift mns
OpTaHM3aINH CETEH BUPTYAIbHBIX MAIINH U
CHCTEM YIIPaBICHHUs KOHTCHHEPaMH.

[IKC-2

[TaxkeTHas pacnpene-
JieHHas oOpaboTka
60nBIINX 00BHEMOB
JaHHBIX

TexHoNOTHsA OpraHnu3aluy MaKeTHOW 00paboT-
ku Oonpmmx 00beMoB JaHHEIX MapReduce.
®Da3pl 1 IEHCTBHSA, BBIOJIHIEMBIE IPOTPAMM-
HBIM KapkacoM Hadoop npu ucrnonHeHnu
MapReduce-nporpammsl. Paspabotka Java-
NPUIIOKEHUs, ucronb3ytommue Hadoop mis
BBINOJIHEHHS TaKeTHON 00pabOTKM AAHHBIX 110
TaliMepy. YNIpaBICHUs )KU3HEHHBIM LIUKJIOM
Hadoop-knacrepa. Crioco6amu pa3BepThIBAaHHS
MapReduce-nporpamm B Hadoop-okpyxeHun.

TIKC-2, TIKC-3

O1leHKa MPOU3BOIM-
TenapHOCTH Big Data-
cucTeM

DJIeMEHTHI TEOPHH MACCOBOTO OOCTY KUBaHUS
JUIA OLIEHKU IPOHU3BOAUTENBHOCTH paclpee-
JICHHBIX BBIYHUCIUTENbHBIX Big Data-cuctem.
OCHOBBI TEOPUH MacCOBOTO OOCITYKMBAHHS /IS
pacueTa UHTEHCUBHOCTH MOCTYIIJICHUS 3aIpO-
COB Ha Kbl y3en ceTu. O1eHka HeoOX011-
MO IPOU3BOJUTEIBHOCTH y3JIOB CETH UCXOS
13 IPOrHO3UPYyEMON Harpy3ku. Maremaruye-
CKMH anmnapar TEOpUHU BEPOSTHOCTEN U TEOPUU
MaccoOBOT0 00CITy>KUBAaHHS I IOCTPOCHHUS
MoIeJIel MOTOKOB MaHHbIX B Big Data-
cUCTEMaX.

TIKC-2, TIKC-3

K, JIP, T

AcunxpoHHas 00padboT-
Ka 60MIBIINX 00BEMOB
JIAHHBIX

[Mpuntumer paboThl ¢ TexHOTOTHEH Apache
Spark n1st BBITOJTHEHUS] aCHHXPOHHBIX BBIUHC-
JIMTENBHBIX ONepanuii 1 CHCTEMBI ouepeeh
JUISL YIIPaBIICHNSI aCHHXPOHHBIMH HPOLIECCAMH
B Big Data-cuctemax. CocraB kinactepa Apache
Spark u Apache Kafka. Opranuzanus 3arpys-
KW/BBITPY3KH MH(pOpMaLMK B cuctemax Apache
Spark u Apache Kafka. AMunucTpupoBanue
cucrem Apache Spark u Apache Kafka, crioco-
6aMu opraHu3aly aCHHXPOHHOTO B3aUMOIEeHi-
CTBHSI HECKOJIBKHMX BBIYHMCIIUTEIbHBIX 33/1a4.

TIKC-2, TIKC-3

K, JIP, T

XpaneHnue GONBIIAX
00BbEMOB TaHHBIX

BricoxonpomsBoaurenasabie NoSQL-crcTemsl.
[Mpeamnoceuiky, TUIBL 1 XapakTepucTuka. Co-
CTaB M XapaKTEPUCTUKHU BEICOKOIIPON3BOIH-
TEeNBHBIX (aiinoBbIx cucteM Ha npumMepe GFS,
HDFS u NFS v4.1. Cocras knacrepa Apache
Cassandra. Cpezcra obecrieueHHst coraco-
BAaHHOCTH B BBICOKOIIPOM3BOAMTEIBHBIX CUCTE-
Max XpaHeHUsI JaHHbIX.

Onpenenenre HEOOXOIUMOTO TUTIA CUCTEMBI
XpaHEHHs U CXEMY YIaKOBKH JIAaHHBIX B 3aBH-
cuMocTH OT 3a/1a4u. [TpuHuMnb! Tpancdopma-
(M TIOTOKA BXOAsIIeH HHPOPMAIMH B ITOTOK

IIKC-2, IIKC-3

K, JIP, T




00bekToB XpaneHus Big Data-cucremsl

8. | IlocTpoeHune MHAEKCOB

Monynu nHAEKCanuy qaHHbIX st Big Data-
cucteM. Ha3zHauenue moaynei MHIEeKcaluu
JTAHHBIX ¥ TpeOOBaHUS K HUM.
[IpoexTupoBanue 0TKa30yCTONYMBBIX BBICOKO-
MIPOM3BOTUTEIHHBIX MOTYJICH WHICKCAIIH
JTAaHHBIX, peIHa3HAuYCHHBIE IS TOIICPKKA
KOHKpPETHBIX anroputMoB Big Data-aHamutukm.
[TpuHIMIIBI TOCTPOEHUS U OLEHKU TPOU3BOIHU-
TEJbHOCTH MOJCUCTEM MHACKCAIIUU JAHHBIX

ITIKC-2, ITIKC-3

BubnnoTexu MaInHHO-
9. | ro oOyuenns ans Big
Data-cuctem

ANTOpUTMBI MAIIIMHHOTO O0YYCHHUS, TIPE/THA-
3HAYCHHBIC JIJIS MAKETHOU ¥ MMOTOYHOM 00pa-
00TKH. BUIBI QITOPUTMOB MAIIMHHOTO 00y4Ye-
HUS, IPUTOHBIC [T UCTIONb30BaHus B offline-
MOJyJIsIX, BUIIbI aITOPUTMOB MAIITTHHOTO 00Y-
YCHUSI, IPUTO/HBIC AJISl UCTIONIb30BAHUS B
onfline-monymsx. [TpumeHenne THOPUIHBIX
BBIYUCIIMTENBHBIX TEXHOJIOTHI B 3a7a4ax Ma-
MKAHHOTO 00y4eHust. CIIOCOObI MOBBIIICHHS
POU3BOUTEIILHOCTH AJITOPUTMOB MAIIIMHHOTO
00yd4eHUsl C MPUMEHEHHEM THOPUIHBIX BBIUHC-
JINTEILHEIX TEXHOJIOTHI.

[IKC-3

Tabnuua 2

CprKTypa JUCHHUILIMHBI «Moaeau U MeTOAbI NMpeacTaBJICHUSA 3HAHUI»

Buj padorsl

TpyroeMkocTh

Bcero

S cemecTp

OO0uasi Tpy10eMKOCTh

108

144

KounrakTHasi pa6ora:

51

60

Jexyuu (J1)

17

34

Ipakxmuueckue 3anamus (113) -

Jlabopamopusie pabomut (JIP) 34

51

CamocrosiTesibHas padora: 48

50

Kypcosoii npoekt (KII), kypcoBas pabora —

PacueTtHo-rpaduueckoe 3aganue (PI'3) -

Pedepar (P)

Occe (D)

CaMocToATEIbHOE N3YUYEHHE PA3CIIOB 48

Konrponsnas pabora (K)

CamononroroBka (mpopaboTka U IOBTOPEHUE
JEKIIMOHHOTO MaTepuajia U Marepuaia ydeo-
HUKOB U Yy4YeOHBIX IMOCOOWH, MOJATrOTOBKA K
7a00paTOPHBIM U MPAKTUYECKUM 3aHATHUSM,
KOJUIOKBUYMaM, pyOeXHOMY KOHTPOJIO U

T.1.),

Ilepearrectanus

ITonroroBka u caya 3K3aMeHa 9

Bua uTorosoro KOHTpoOJIA (3auer, IK3a-

MeH)

3auyer

3ayer ¢

JlexMoHHbIE 3aHATUA

Tabmauua 3




HanmenoBanue
pasznerna

TeMmp! nexuin

Apxutekrypa Big Data
CHCTEM.
Yacrs 1.

O6urme Bompock! opranu3amyu Big Data-cucrem. [Ipobnems! opraamsanun Big
Data-cucrem. Kimaccudukanus xapakrepa 3agad i BEIOOpa MOAXOAAIICH pea-
m3amn. Metoas! nekomnosuiun Big Data-3amau. MeTpuku mpon3BOAUTENb-
HoctH Big Data-cuctem, coctaB 1 Ha3HaUCHHUE ITOICUCTEM BHYTPCH-
HMX/BHEIIHUX 00MeHO0B, nmoacucteM online/offline ananutnkn. OcoOeHHOCTH
HCTIONB30BaHMS BHEIIHNX M BHYTPEHHNX KaHAIOB CBS3U IIPH Tepeaade 60Iib-
KX 00beMOB TaHHBIX. OCHOBHBIE METPUKAMH ISl OLIEHKU IIPOU3BOAUTEIHHO-
ctu Big Data-cucrem. CriocoObl opraHu3aiiy BHELIHUX CETEBBIX HHTEP(ElicoB
Big Data-cucteM u noctpoenust moayieii aist online/offline o6paboTku.

Apxurektypa Big Data
CHCTEM.
YacTs 2.

Mertpuku npousBoauTenbHocTH Big Data-cucreM, coctaB 1 Ha3HauYSHHE MTOJICH-
CTeM BHYTPECHHUX/BHEIIHUX 00MEeHOB, mojacucteM online/offline ananutuku.
Oco0OeHHOCTH UCTIONIb30BaHKs BHEITHUX M BHYTPEHHUX KaHAJIOB CBSI3U IPH
nepenade 0oapIIMX 00beMOB JaHHBIX. OCHOBHBIE METPHUKAMU JUTS OLEHKH
npousBoauTenbHOCTH Big Data-cuctem. CriocoObl opranu3anny BHEITHHX Ce-
TeBHIX HHTEp(deticoB Big Data-cucteM n oCTpoeHUS MOIYMEH s
online/offline 06paboTKH.

Wudpactpykrypa Big Data
CHCTEM

CucTeMbl TOCTPOSHHS BUPTYAIM3UPOBAHHBIX CETEBBIX HHPpacTpyKTyp. CHcre-
MBI JIETKOBECHOH KOHTeiHepu3amu. Bonpocs! BUpTyann3anun ceTeBbIX GpyHK-
LUK ¥ TOCTPOSHHS IPOrPaMMHO-OTIpeieAeMbIX ceTei. Haznauenne TexHomo-
ruii SDN/NFV. Mexaun3msl paOb0Thl CUCTEM YIPABICHHS BUPTYaJIH3HPOBaH-
HbIMHU KOHTeiiHepamu. TexHosorus kouteinepusanuu OpenShift ams passep-
TBIBAHUS MPOTPaMMHBIX pelleHni B obake. [IpUHIUNIBI HCIIOIB30BAHUS TEX-
Hozoruit OpenStack u OpenShift 1y opranu3zanuu ceteil BUPTyanbHBIX MalllMH
1 CUCTEM YIpaBJIeHUS! KOHTEITHEpaMH.

[MakeTHas pacnpeneneHHast
00paboTka O6obIIHIX 00Be-
MOB JTaHHBIX

TexHosorus opranu3aliy MakeTHOi 00paboTKK 0OJIBIIMX 0OBEMOB JaHHBIX
MapReduce.

@a3bl 1 IeHCTBYSA, BBITOJHIEMBIE IPOrPaMMHBIM Kapkacom Hadoop npu nc-
noaHeHnn MapReduce-niporpaMmsl. PazpaboTka Java-npuinokeHus, HCIONb3Yy-
tomre Hadoop ai1s BEITIOTHEHHS TAKETHOH 00paboTKK JaHHBIX 11O TalMepy.
VYnpasnenus xu3HeHHbIM KoM Hadoop-kinactepa. Ciocobamu pa3BepThIBa-
Hust MapReduce-nporpamm B Hadoop-okpyxeHun.

OrneHka IpoOU3BOUTENHHO-
ctu Big Data-cuctem

DJeMEHTBI TEOPHU MAacCCOBOTO OOCITY>KHBAHUSI IJ1s1 OLIEHKH ITPOM3BOANUTEIIHHO-
CTH paclpeie]IeHHbIX BIYNCINTENbHBIX Big Data-cucteM. OCcHOBBI Teopun
MaccoBOTO OOCITy>KUBaHHSA I pacyeTa MHTEHCHBHOCTH MOCTYIUICHHS 3aIIPOCOB
Ha KaXX[bIil y3en ceT. OLeHKa He00X0IUMOIl POU3BOAUTEIBHOCTH Y3JI0B CETU
UCXOJs U3 IPOTHO3UPYEMOI Harpy3ku. MaTeMaTHUECKUN anmnapar TEOpUU
BEPOATHOCTEH U TEOPUU MAaCCOBOTO OOCITYKUBAHUS JUIs IOCTPOESHUS MOJIeIel
NOTOKOB AaHHbIX B Big Data-cucremax.

AcuHXpOHHas 00paboTKa
00JIBIINX 0O0BEMOB JAHHBIX

[MpuHumne! paboTsl ¢ TexHoNorHed Apache Spark asist BEINOSTHEHUS] aCHHXPOH-
HBIX BBIYMCIINTEIbHBIX OTIEPAIMH M CHCTEMBI OYepesieH sl yIpaBIeHUs aCHH-
XpOHHBIMH TIporieccamu B Big Data-cuctemax. CoctaB knactepa Apache Spark
n Apache Kafka. Opranuzamnust 3arpy3ku/BeITpy3KH HH(QOPMAaIUK B CHCTEMaX
Apache Spark u Apache Kafka. AMunmnctpupoBanue cuctem Apache Spark u
Apache Kafka, criocobamun opranusanuy aCHHXpOHHOTO B3aUMO/ICHCTBHS He-
CKOJIbKHMX BBIYHMCIINTEIbHBIX 33/1a4.

XpaHeHue 60X 00be-
MOB JIaHHBIX

BricoxonpouzBoaurenbubie NoSQL-cuctemsl. Ilpeanocbuiku, TUIIBL U Xapak-
tepuctuka. COCTaB U XapaKTEPUCTUKU BBICOKOIIPOU3BOIUTEIBHBIX (ailIOBBIX
cucrem Ha npumepe GFS, HDFS u NFS v4.1. Cocras knactepa Apache
Cassandra. CpencTBa obecriedeHHsI COTIIACOBAHHOCTH B BRICOKOTIPOM3BOIH-
TENbHBIX CUCTEMaX XPaHEHHs JTaHHbIX.

OmnpeneneHne HEOOXOIMMOTO THIIA CUCTEMBI XPAaHEHHS U CXEMY YHIaKOBKH
JAHHBIX B 3aBUCHMOCTH OT 3a/1a4d. [[pHHIHIIEI TpaHC(HOPMALIMH TOTOKA BXO-
Jsiniel nHpopMaliK B TOTOK 00BbeKTOB XpaHeHus Big Data-cuctemsl

IMocTpoenue HHAEKCOB

Monynu nHAEKcaIy JaHHbIX st Big Data-cucrem. HasHauenue Momyneit
WH/ICKCAIIUH JAHHBIX W TPEOOBaHUS K HUM.

IIpoexTrpoBaHue 0TKa30yCTONUYHMBBIX BHICOKOIIPOU3BOAUTEIBHBIX MOIYJICH
HMHJEKCAllMU TaHHBIX, IpeAHa3HAYEeHHbIE [Tl MOAAEPKKH KOHKPETHBIX aJro-
purMmoB Big Data-ananutuku.

[IpuHIMIBI HOCTPOEHUS U OLEHKU NPOU3BOAUTEILHOCTH MOACUCTEM UHAEKCa-
LIUN TaHHBIX




9. AJTOPUTMBI MAIIMHHOTO 00YYCHUs, IPeIHA3HAUCHHBIC IS TAKSTHOM U TTOTOY-
HO# 00paboTKu. BHIIBI anTOPUTMOB MAIlIMHHOTO O0yUYEHUS, TIPUTOTHBIE JIJIS

bubnrorexkn MalImHAOTO ncrnons3oBanus B offline-moaymnsax, Bumsr anroputMoB MalimHHOTO O0y4YeHHUS,
obyuenms mis Big Data- MIPUTOIHBIE T UCTIONb30BaHMs B onfline-monymsax. [IpuMenerne TuOpumaHBIX
cucTeM BBIYHCIIUTENHHBIX TEXHOJIOTHH B 33/1a4axX MalIMHHOTrO 00y4eHus. CnocoObl

TIOBBIIIECHUA POU3BOAUTECIBHOCTH aJITOPUTMOB MAIlIMHHOT O OGy‘ICHI/IH C Ipume-
HCHHUCM FI/I6pI/I,Z[HI>IX BBIYHCIIUTEIbHBIX TEXHOJIOTHI.

Tabmuua 5
JlaGopaTopHbIie pabOThI

Ne HanmenoBanue TeM

1. | CnocoOsl OpraHn3alyy BHEIIHUX CETEBBIX HHTEepdelicoB Big Data-cuctem 1 moctpoeHust Moxymneit uis
online/offline 06paboTKH.

2. | CrargapTHBIE cpeacTBa pa3pabOTKH Ul OPraHU3aIuH IPOIECCOB MTOTOYHOI 00padoTKH GombINX 00be-
MOB JJaHHBIX.

3. | Hasnauenne texnonoruiit SDN/NFV.

4. | Pa3pabotka Java-puiroskeHus, uctonbsiytomue Hadoop 1iis BEIOTHEHNS TAKETHOH 00pabOTKH JaHHBIX
110 Taiimepy.

5. | MaremaTu4eckuii anmnapar TeOpHU BEPOSTHOCTEH U TEOPUU MAacCCOBOTO OOCITYKUBAHUS ISl TIOCTPOCHHUS
MoJieJiell TOTOKOB AaHHbIX B Big Data-cucremax.

6. | CocraB knactepa Apache Spark u Apache Kafka.

7. OnpeﬂeneHI/Ie HeO6XO[[I/IMOFO TUIA CUCTEMbI XpaHCHUA U CXEMY YITAKOBKHU JaHHBIX B 3aBUCUMOCTHU OT
3aa4yu.

8. | IIpoexTupoBaHNe OTKAa30yCTONYHBBIX BHICOKOIIPOU3BOAUTENBHBIX MOLYJICH UHIEKCALlUU JAHHBIX, IPEJHA-
3HAYEHHBIE JUIs NOAJIEP)KKM KOHKPETHBIX aaroputMoB Big Data-ananutuku.

9. | ANrOpUTMBI MallIMHHOTO OOYUYeHNUs, MPeAHa3HAYCHHbIE JJIsl TAKETHOW M OTOYHOW 00paboTKH.

10, Bus! anropuT™MOB MAIIMHHOTO O0YYEHUS, IPUTOIHBIC IS UCTIONIb30BaHus B onfline-Momysx.

5. OHEHOYHBIE MATEPHUAJIbI JJIsA TEKYIIEI'O U PYBEXXHOI'O KOHTPOJIA
YCHEBAEMOCTHU U MTPOMEXYTOUYHOM ATTECTAIIUU

@®opMBbI KOHTPOJIS TEKYILIUX, PYOSKHBIX U MPOMEXKYTOUHBIX 3HAaHUN CTYIAEHTOB IO JUC-
LUIUTMHE ONPEJEINAIOTCS B COOTBETCTBUU C y4eOHBIM IJIAHOM 00pa30BaTebHON MPOTrPaMMBbI U B
COOTBETCTBUU C AeicTByromuM [lonoxxeHneM o OalIbHO-PEHTHUHIOBOM cUCTEME OLIEHKHU ycIie-
BaeMOCTH cTyieHToB KbI'Y.

Ot oOyuaromuxcst TpeOyeTcs MOCEIIeHUe 3aHATHI, BBIOJIHEHNE Ja0OpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEH0BAaHHOM JINTEPATypPOH.

[Ipu aTTectanuu 00yJaromUXCsl OIICHUBAETCS KaueCcTBO pabOThI Ha 3aHATUSIX (YMEHHE
BECTH JAMCKYCCHIO, CIOCOOHOCTh YETKO U €MKO (OpPMYJIMPOBaTh CBOM MBICIH), YPOBEHb MOATO-
TOBKU K CaMOCTOSITEJIbHOM JESITebHOCTH, KaUeCTBO BBINIOJIHEHUS 3aJaHUl (Tpe3eHTanuui, 1o-
KJIaJI0B, BBIMOJIHEHUE Ja0OPATOPHBIX padoT U 1p.).

KoneunbiMu pe3ynbTaTaMu OCBOEHHUS MPOTPaMMbl AMCLUMILIUHBI SBISAIOTCA CcHOpMUPO-
BaHHbIE KOTHUTHUBHBIE JECKPUNTOPHBI «3HATH», «YMETbY», «BIAIETh», PACIUCAHHBIE 110 OTAEIb-
HbIM KoMmmeTeHUUsM. POpMUPOBAHUE 3TUX JAECKPUIITOPOB MPOUCXOJUT B TEUEHHE BCETO Ce-
MecTpa I10 TarnaM B paMKax pa3jIMyHOIro BUAA 3aHATHH U CAMOCTOSITEILHON paboTHI.

B xone m3ydeHus NMCHUIUIMHBI IPEIyCMaTPUBAIOTCS TEKYIIUH, pPyOEeKHBIN KOHTPOIIb U
IpOMEeXyTouHas arrecTanus. GopMbl KOHTPOJIS TEKYIIUX, PYOSKHBIX M MPOMEKYTOUHBIX 3HA-
HUH CTYJEHTOB 1O JUCIMIUIMHE OINPEEIIIOTCS B COOTBETCTBHU C YU€OHBIM IJITAHOM 00pa3oBa-
TEJIbHON MPOrPaMMBbI U B COOTBETCTBHH C JIeHCTBYIOIUM [lonoxkeHnem o 6aliibHO-PEHTHHIOBOM
CUCTEME OLIEHKH yclieBaeMOoCTH cTyneHToB KbI'Y.

Ot oOyuaromuxcsi TpeOyeTcs MocelleHne 3aHATHI, BBINOJIHEHNE JabOpaToOpHbIX padoT,
3HAKOMCTBO C PEKOMEHA0BAHHOM JINTEPATypPO.

[Ipu aTTectaruu oOy4aroNIUXCsl OLIEHUBAETCS KauyeCTBO PAOOTHI HA 3aHATUAX (YMEHHE
BECTH JAMCKYCCHIO, CIOCOOHOCTh YETKO U €MKO (OPMYJIMPOBaTh CBOM MBICIH), YPOBEHb MOATO-
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TOBKH K CaMOCTOSITCILHOU ACATCIIBbHOCTH, KAaYCCTBO BBIIIOJIHCHUA 3a,[[aHHﬁ (Hp€3eHTaI_[I/II71, 0-
KJIaJIOB, BRITIOJTHEHHE J1a00paTOPHBIX padboT U Ap.).

5.1. OueHo4yHbIe MAaTEPHAJIBI VISl TEKYLIEro KOHTPoJsi. Llens Tekyiero KoHTpoJis —
OIICHKA PE3yJIbTaTOB PabOTHI B CEMECTPE M 0OECIICYCHIE CBOSBPEMEHHON OOPaTHOM CBSI3M, IS
KOpPpeKLIHU 00y4YeHHMsI, aKTUBU3ALUU CAMOCTOSITEIbHON paboThl oOydaromierocs. OObEKTOM Te-
KYIIET0 KOHTPOJIS SIBJISIOTCS KOHKPETH3UPOBAHHBIC Pe3yabTaThl 00yueHus (yueOHbBIE TOCTHKE-
HUS1) 110 AUCLHUTUIHHE

Tekymuii KOHTPOJIb YCIEBAEMOCTH O0ECIEYMBACT OIICHMBAHUE XO0Jla OCBOCHUS AMCIIU-
IIMHBL «TeXHOIOTUM MHTEJUIEKTYaJIbHOIO aHAJIW3a JAHHBIX», OLEHKA KauecTBa MOJATOTOBKU Ha
OCHOBAHUU BBIMOJHEHHBIX 33/JIaHUI BeAETCs IMpernogaBaTesieM (¢ 00CYX IECHUEM pPe3yJIbTaToB),
OaJIbl HAUUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1aHUA.

Kpurepun ¢popMupoBanus oueHOK (OLeHUBAHMS) YCTHOIO Opoca

YCTHBIN ompoc SABISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHUN 0Oydarolerocs
[0 TUCHUIUIMHE «TeXHOIOrMU MHTEIJIEKTYaIbHOTO aHalu3a JaHHbIX». Pa3BEPHYTHIN OTBET 10JI-
JKEH MPEJICTaBISITh COOOM CBA3HOE, JIOTUYECKHU IOCIEN0BATENIbHOE COOOIICHHE Ha 3a/IaHHYIO
TEMY, IOKa3bIBaTh €T0 YMEHUE MIPUMEHATH ONPEICTICHUS.

B pesynerare ycTHOro ompoca 3HaHUS, 00y4arolIerocsi OIEHMBAIOTCS MO CIIEAYIOLIEH
IKane:

3 0a1a

2 0aJ1a

1 6ana

0 6a0B

CTaBHUTCS, eclnu o0ydya-
FOLLIUICS:

1) momHO W3Iaraer
U3Y4YECHHBI MaTepua,
Jaér [IPaBUIIBHOE
OIpPENCNIEHHOE  IKOHO-
MHYCCKUX MOHITHH;

2) oOHapyXHBaeT IIO-
HUMaHUEe  Marepuaa,
MOXET 000CHOBATH
CBOU CYXJCHHs, IpH-
MEHHTh 3HAaHUS  Ha
NpaKkTUKe,  IPUBECTU
HEOOXOOUMbIE IpUMe-
PBI HE TOJIBKO TO y4el-
HUKY, HO U CaMOCTOs-
TEJIBHO COCTaBJICHHBIE;

CTaBUTCS, €CIM 00y4a-
omuics 1aéT  OTBET,
YIOBJIETBOPSIIOIUN TEM
e TpeOOBaHUsM, UTO H
I G6amta «1», HO J0-
myckaer 1-2 ommokw,
KOTOpbIE CaM JK€ WC-
mnpasisieT, u 1-2 Hemo-
yéra B MOCJIEA0BATENb-
HOCTH ¥  S3BIKOBOM
odopmiieHun wu3narae-
MOTO.

CTaBUTCS, eciau o0ydya-
fouuiicss OOHapyKHBa-
€T 3HaHHEe U TOHHMa-
HHE OCHOBHBIX IIOJIO-
J)KCHUU HaHHOW TEMBI,
HO:

1) wm3maraer marepuan
HETOJIHO W JIOTYCKaeT
HETOYHOCTH B OIpe/e-
JICHWH TIOHSTHI;

2) HEe yMeeT I0CTarod-
HO TIyOOKO W J0Ka3a-
TEJIbHO 000CHOBATH
CBOU CYXJICHUS U TpH-
BECTH CBOU TIPUMEPBHL;
3) u3maraer Marepual
HETIOCIIEA0BATEIbHO U

CTaBUTCS, eciau o0ydya-
IOLIHiics OOHapy>KUBa-
€T He3HaHue OOIbIIeH
YacTH  COOTBETCTBYIO-
HIeTo paslenia H3ydae-
MOTO Marepuana, Jo-
MMycKaeT OIMOKH B
(hOopMYITHPOBKE.

JIOMYCKaeT OINNOKU B
SI3BIKOBOM O(popMITeHUH
M3JIaraeMoro.

3) uznmaraer Marepual
HOCJIEI0BATENbHO 17§
NPaBHJIBHO C  TOYKH
3peHHsT HOpPM JIUTepa-
TYPHOTO sI3bIKa.

banner ((1)), ((2)), «3» MOTYT CTAaBHUTBLCA HC TOJIBKO 3a GHHHOBpCMeHHLIﬁ OTBCT, HO U 3a
paCCpe)IOTOLIeHHBIﬁ BO BpPEMCHH, T.€C. 3a CYMMY OTBC€TOB, AAaHHBIX Ha IPOTAKCHUHU 3aHATUSA.
HaYUCIAKOTCA B 3aBUCHUMOCTHU OT CJIOKHOCTH 3aJaHus.

5.2. OueHouHble MaTEPHAJIbI IJISI CAMOCTOSATEIbHON padoThl o0yuyarolerocs (TUNOBbIE 3a-
Aaum) (Mpu HAJTMYMH)

Pabouas mporpamma npenycMaTpuBaeT MPOBEACHHUE JEKIIMOHHBIX, Ja00paTOPHBIX 3aHS-
TUH, a TaKkKe caMOCTOATeNbHYI0 pabory olOywaromuxca. B ®I'BOY BO «Kabapauno-
bankapckuii rocyaapcTBEHHBIN YHUBEPCUTET» JIEUCTBYET OAJUIbHO-PEUTUHIOBAsI CUCTEMA OLICH-
KU Y4eOHBIX IOCTHKEHUH, 00yJaromuxcs 1o o0pa3oBaTebHbIM [IPOrpaMMaM, peaan3yeMbIM Ha
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OCHOBaHMU (elepalbHBIX TOCYJapCTBEHHBIX OO0pa3oBaTEeNbHBIX CTaHIAPTOB. bamipHO-
PEUTHHIOBasi CUCTEMA OLICHKHU 3HAHUH SBJISIETCS. OJHOW U3 COCTABIIAIOIINX CHCTEMBI YIIPABIICHUS
KauecTBOM 00pa30BaTEIIbHOM 1E€ATEIbHOCTU B YHUBEPCUTETE.

Ilepeyennb BOPOCOB 10 JMCHHUILIHHE JJISI CAMOCTOATEIBLHOI0 H3YYeHHS

CriocoObl opranu3any BHEIIHUX ceTeBbIX MHTepdelicoB BigData-cucrem u noctpoenus
monyneit ast online/offline 06paboTku.

[TpuHIUIBI TOCTPOEHUS MHTETPALIMOHHOTO KJIACTEPHOro MHTepdeiica s opraHu3anuu
B3aMMOJIEMCTBUSI pACIPEICIICHHBIX CUCTEM.

[Tpunnume! ucnonb3oBanus TexHosoruit OpenStack n OpenShift s opranuzamum cetei
BHUPTYaJIbHBIX MAILIUH U CUCTEM YIIPABIIEHNS KOHTEHHEPAMHU.

Vnpaienus xu3zHeHHbIM nukioM Hadoop-knacrepa. Crocobamu pa3BepThIBaHUSA
MapReduce-nnporpamm B Hadoop-okpykxeHun.

OCHOBBI TEOPUU MACCOBOIO OOCIYKUBaHMsI JJIsl pacdeTa MHTEHCUBHOCTU IMOCTYILICHUS
3aIpocoB Ha KaxKJplil y3ea ceTh. OlieHKa HE00X0AUMOM IPOU3BOJUTENBHOCTH Y3JI0B CETH HCXO-
JIs1 U3 IPOTHO3UPYEMOM HArpy3KH.

AnvmunuctpupoBanue cucreM Apache Spark m Apache Kafka, cnoco6amu opranuszanumn
ACUHXPOHHOI'0 B3aUMOJIEHCTBUS HECKOJIBKMX BBIYMCIMTEIbHBIX 3a1a4.

[TpuHIMIBL TpaHCHOPMAIIUY MTOTOKA BXOASAIIECH WHPOPMAIMU B TIOTOK OOBEKTOB XpaHe-
Hus Big Data-cuctemsi.

bubmmorekn mammHHOTO 0O0yueHus s Big Data-cuctem. ANTOpUTMBI MAlIMHHOTO
o0yuyeHHUsl, IpeHa3HaYeHHbIE U1 aKeTHOM U OTOYHOM 00paboTKH.

Kpurepun popMupoBanusi OueHOK Mo 3aJaHUSM JIJIsl CAMOCTOSATEIbHON PadoThI
CTyJIeHTa

«OtanaHo» (5 6aioB) — oOyuarouuiicss mokasan rIyOoKHe 3HAHUS MaTepuala Io Mo-
CTaBJICHHBIM BOIIPOCaM, 'PAaMOTHO, JIOTHYHO €r0 HM3JaraeT, CTPYKTYPUPOBAI U JCTaTH3HPOBAI
uH(popMalrio, u3derasi MPOCTOro MOBTOPEHUsI UHPOPMALIMK U3 TeKCTa, MHPOPMAIIHS MTPEICTaB-
JeHa B nepepaboraHHOM Buze. CBOOOAHO MCIONB3yeT HEOOX0AUMbIe (OPMYIIbl MPU pPELICHUU
3a/1ay;

«Xopormo» (4 6aa) — o0yJarImMCs TBEPO 3HAET MaTEepHal, TPAMOTHO €ro M3Jlaraer,
HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B Mpoliecce peuieHus 3a1ay;

«Y noBneTBopuUTENbHOY (3 Oaiia) — 00yJaromuiicss UMeeT 3HaHUS OCHOBHOTO MaTepHuaia
M0 TOCTaBIIEHHBIM BOMPOCAaM, HO HE YCBOWJI €ro JeTalied, MOMyCKaeT OTAENbHbIE HETOYHOCTH
IIPY PEIICHUU 33]1a9;

«HeynoBneTBopuTenbHO» (MeHee 3 0aioB) — 00yJaromuiics JOMyCKaeT rpyobie ommo-
KM B OTBETE Ha MTOCTABIICHHBIC BOTIPOCHI U IPU PEIICHUH 32,124

5.2. OueHo4HbIe MaTEePHUAJIbI JIAA PYOEsKHOT0 KOHTPOJIS

PyGexxHbI KOHTPOJIb OCYIIECTBISETCS MO O0Jiee WM MEHEe CaMOCTOSTENIbHBIM pa3/iesiaM
— y4eOHBIM MOJYJISIM Kypca U MPOBOJUTCS [0 OKOHYAHUH M3YYEHHUs MaTepuaia MOIyJs B 3apa-
Hee YCTaHOBJICHHOE BpeMs. PyOexHbIil KOHTPOJIb MPOBOJUTCS C LETIbI0 ONpPEIeNeHHsI KauyecTBa
YCBOEHHUS MaTepHaja y4eOHOro Moaylis B LeJoM. B TedeHue cemecTpa MpOBOAUTCS TPH TAKHX
KOHTPOJIbHBIX MEPONPUATHS 110 TPpaduKy.

B kauectBe popm pyOGeKHOT0 KOHTPOJIS UCHOJIb3YeTCS TECTUPOBaHUE (MMCbMEHHOE HIIN
KOMIIBIOTEPHOE), IPOBEIEHUE KOJIJIOKBUYMA.

PyOexxHblii KOHTPOJIb OCBOEHUS CTYJEHTOM JUCIMIUIMHBI OCYHIECTBIISETCS B paMKax
0ayuIbHO-PEeUTHHTOBON cucTeMbl. Pacnpesnenenne 0anioB B COOTBETCTBUU ¢ jAedcTByroumM Ilo-
JIO’)KEHUEM O OaJIbHO-PEUTUHIOBOM cHcTeMe OIleHKH ycreBaemocTu cryaeHTtoB KBI'Y mpuse-
JIeHOo B Ta0ime 7.

Tabmanma 7
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Pacnipenenenue 0amioB B COOTBETCTBUHU C JedcTByrommM [lomokeHunem o OanibHO-
PEUTHHTOBOM CHUCTEME

Ne peittunroBoit | KommokBuym | Jlab.mpaktukym | [Tocemaemocts | TectupoBanue | Mroro
TOYKHU
1 7 8 3 5 23
2 7 8 3 5 23
3 8 4 5 24
Tabmuna 8
Kpurepuu onenku
Bug meponpusitus Kputepuu onenku banbt
KonnokBuym (ycTHBII - SICHOCTb, YETKOCTh U JOKA3aTe€JIbHOCTh U3- 0-21 Gamn
OIIPOC I10 TEME) JIOKEHUSI OTBETOB Ha BOIIPOCHI;
- BJIaJICHUE CIIELIUAJIbHBIMUA TEPMUHAMU;
- CHCTEMHOCTb 3HAHHUM 110 TEMaTHKE
JlaboparopHoe 3aHsTHE - IOHUMAaHKE LeIN U 3a/1a4 pPabOoThI 0-24 6amna

- BBITOJTHEHUE 33JIlaHui 1 00paboTKa pe3ylib-
TaToB
- OTYET W 3aIuTa JJabopaTopHOM paboThI

KommbrorepHoe TeCcTHpO-
BaHUeE 10 pasjesam Juc-

PesysbTarel TeCTUpOBaHUS
(KomnaectBo 6amnoB = 5*@, ¢ - momns mpa-

0-15 6asutoB

LUIUTAHBI BUJILHO OTBEYEHHBIX TECTOB 10 TEME).

[Tocemenue 3ansaTHil [Tpu Gonee 3 mpomyckax 6e3 yBaxutensHoit | 0-10 6amios
[IPUYMHBI 3aHITUH aHHYIUPYIOTCSl OalIbl

DK3aMeH SICHOCTB, YETKOCTh M JI0Ka3aTeabHOCTh u3s1o- | 0-30 GamioB

JKCHHUA OTBCTOB Ha BOIIPOCHI;

- BJIaACHUC CIICIHAJIbHBIMU TCPMUHAMMU

- CHCTEMHOCTh 3HaHHUM 10 TEMATHKE AUCHHU-
IIJIMHBI B IICJIOM

Hrorosas orieHka

0-100 6asutOoB

5.2.1. OueHo4Hble MaTepHAJIbI VI IPOBeeHNs] KOJIJIOKBHYMAa

Ilepeuenp BOIIPOCOB, BBIHOCUMBIX HAa PEUTHUHIOBBIN KOHTPOJIb IEPBOM TOUKH 5 ceMecTpa
(xontponupyembie komnerenuuu [IKC-2, ITKC-3)

Apxurektypa Big Data cucrem. HacTts 1.
Oo6ume Bonpock! opranuzanuu Big Data-cuctem. Ilpo0iemsr opranuzanun Big Data-cucrem.
Krnaccudukanusa xapakrepa 3agad /uis BeIOOpa MoAXosuie peanuzanuu. MeToibl 1eKOMIIO-
s3unuu Big Data-3amau. Metpuku npousBoautensHocTd Big Data-cucrem, coctaB u HazHaue-
HUE TOJCUCTEM BHYTPEHHHUX/BHEIIHUX 0OMeHOB, mojacucteM online/offline ananutuxu. Oco-
OEHHOCTHU HCIIOJIb30BaHMs BHEIIHUX M BHYTPEHHUX KaHAJOB CBSI3U IpHU Iepenade OobIInX
00bemMOB aHHBIX. OCHOBHBIE METPUKAMHU ISl OLIEHKU MTpou3BoauTenbHocTH Big Data-cuctem.
CriocoObl opraHM3aliy BHEIIHUX CeTeBBIX MHTepdeiicoB Big Data-cuctem u nmocrpoeHust Mo-
nynei st online/offline 06paboTkwu.

[IepedyeHpb BONPOCOB, BEIHOCUMBIX Ha PEUTHHIOBBIN KOHTPOJIb BTOPOM TOYKH § ceMecTpa
(xonTposupyembie komnerenuuu [1IKC-2, TTIKC-5)

Apxutektypa Big Data cucrem. Yacts 2.
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Metpuku mnpousBonutTensHocTH Big Data-cucteM, coctaB M Ha3Ha4eHHE MOJICUCTEM
BHYTPEHHUX/BHEITHUX 00OMEHOB, nojcucTtem online/offline anamutrku. OcoOEHHOCTH HCTIONB30-
BaHUS BHEIIHUX M BHYTPEHHUX KaHAJIOB CBS3M MPH IMepeauye 0oibpuX 00beMoB naHHbIX. Oc-
HOBHbIE METPHUKaMM JUIsl OLIEHKU INpou3BoauTensHoctu Big Data-cucrem. CrocoObl opranusa-
MM BHEIIHUX ceTeBbIX wHHTep(delicoB Big Data-cucrem u mocTpoeHHs MOmyned s
online/offline 06paboTkw.

Wudpactpykrypa Big Data cucrem.

CucTeMbl IOCTPOEHNUS BUPTYAIM3UPOBAHHBIX CETEBBIX MH(PpacTpykTyp. CHUCTEMBI JIerKo-
BECHOM KOHTeWHepu3anuu. Bompocsl BUpTyanu3alnuu CeTeBbIX (DYHKIMHA U MOCTPOSHHS MPO-
rpaMMHO onpeaensemMbix cetei. Haznauenue texnosoruit SDN/NFV. Mexanu3mbl paboThl CH-
CTEM YIPABJICHUS BUPTYAIM3UPOBAHHBIMM KOHTEHHepamu. TexHoyiorus KOHTEHHepu3auuu
OpenShift nns pa3BepThIBaHUS NPOrPaMMHBIX pelieHuit B oOiake. [IpMHIMIBI HCHOIB30BAHUSA
texnonoruii OpenStack u OpenShift st opranuzanuu cereil BUPTyaJbHBIX MalldH U CUCTEM
YIPaBICHUS KOHTEHHEPaMH.

5.2.2. OueHo4YHbIe MaTEePUAJIbI: TECTUPOBAHHE

TectupoBanre 00y4JarONIMXCs MPOBOIUTCS B OHJIAWH-PEKUME COTJIACHO PACIIUCAHUIO, B
OUOC open.kbsu.ru

IIpumepnbie TecToBbie 3aaanus 1 PT 1 (kouTposupyemas komnerenuus [IKC-2)
ITosHblii mepeyeHb TeCTOBBIX 3a4aHnii npeacrasjieH B JOUC

Bomnpoc:

Lenp uHTErpanuy Ui pa3paboTUNKOB UHTEIIEKTYaIbHbBIX CUCTEM:

Bapuanrts! oTBeTa:

(+) obecneunTh CO3/1aHUE €AUHBIX UHCTPYMEHTAIBHBIX (S3bIKOBBIX CPEACTB, YCHELIHO U
(P PEKTUBHO PeaTH3yIONMX METO/IBI TOCTYyIa K HHPOPMAUU U 00padOTKU ee, THITMYHBIE U IS
UCKYCCTBEHHOI'O MHTEJUIEKTA, U Ul TEXHOJIOTUU 0a3 JaHHBIX, U HE 3aBUCSIINE OT TOTO, IJie 3Ta
uH(popMalys pa3MeIiaeTcs.

- o0ecreunTh psiji CPesICTB, MPEACTABIEHHBIX B OCHOBHOM B T€XHOJIOTUH 0a3 1aHHBIX, HO
npucnocoOieHHbIX K TpedoBanusm CYB3.

- COBOKYITHOCTb MOJIEJIE, METOJIOB U TEXHUYECKUX IIPUEMOB, HALIEJICHHBIX HA CO3/IaHUE
CUCTEM, KOTOpBI€ ITpeIHa3HAUEHBI JUIsl PEellIeHUs TPOOIIeM C UCTIOIb30BaHUEM 3HAHUM

- Metogoiorus IC, KoTopasi OXBaTbIBAET METO/IbI TOOBIYM, aHAJIN3A U BBIPAKEHUS B Tpa-
BHJIAX 3HAHUM SKCIIEPTOB.

Bomnpoc:

duznyeckas MOJEIb —

Bapwuanrts! oTBeTa:

- HCTIOJIB3YIOTCSA JUIS OIICHKHU CIICHAPUEB, KOTOPBIE MEHSIOTCS BO BpEMEHHU.

- YIIPOILIICHHOE TIPEICTABIICHUE WIIH a0CTPAKINS AeHCTBUTEIHLHOCTH

- BOCITPOU3BOIUT MPOCTON «CHUMOKY (MIIU «CIIETIOK») CUTYaIUH.

(+) HauMeHee a0CTpaKTHAs MOJIENb — SBISAETCSA (PU3UIECKON KOMHMEH CHCTEMBI, 0OBIYHO
B OTJIMYHOM OT OpUTHHAJIA MacIITade.

Bomnpoc:

Monens —

Bapuants! oTBeTa:

- BOCIIPOU3BOJIUT MTPOCTON «CHUMOK» (MJTH «CIIETIOK)) CUTYaIlUH.

(+) ynpolieHHoe npeAcTaBIeHUe WiK abCTPaKIus AeHCTBUTEIHHOCTH.

- UCITIOJIB3YIOTCH JIs1 OUCHKH CHCHAPUEB, KOTOPBIC MCHAIOTCA BO BPEMCHH.
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- HanMeHee abCTpaKTHas MOJAENb — SBJSIETCS (PU3MUECKOM KOMHUel CUCTEMbl, OOBIYHO B
OTJIINYHOM OT OPHUTHHAJIA MacITade

Bomnpoc:

Lenp uHTErpaniuu At aAMUHUCTPATOpOoB b3:

Bapuantsl oTBera:

- 00ecreunTh CO3/IaHNe €IMHBIX MHCTPYMEHTAIBHBIX (S3BIKOBBIX CPEICTB, YCIEIIHO U
3(PEKTUBHO peaTU3YIOIMNUX METOIbI JOCTyNa K HH(popManuu U 00pabOTKH €€, TUITUYHBIC U IS
HCKYCCTBEHHOT'O MHTEJUICKTA, W JIJIsi TEXHOJIOTUH 0a3 JaHHBIX, M HE 3aBUCSIINUE OT TOTO, T1Ie dTa
uH(popMalus pa3MeIIaeTcs.

(+) obecrieunTh psiA CPENCTB, MPEIACTABICHHBIX B OCHOBHOM B TEXHOJIOTMU 0a3 NaHHBIX,
HO mpucrocobseHHbIX K TpeboBanusm CYB3.

- COBOKYITHOCTh MOJIETICH, METOJIOB M TEXHUYCCKUX MPHUEMOB, HAIICJICHHBIX HA CO3JIaHUE
CUCTEM, KOTOpBIE MTpeIHa3HAUEHBI JUI PEIIeHUs TPOOIJIeM C UCIIOIb30BaHUEM 3HAHUMA

- meroponorus IC, KOTopasi OXBaThIBAET METOJIbI TOOBIYH, aHAIN3a U BRIPAKCHUS B TIpa-
BUJIAX 3HAHUU IKCIEPTOB.

IIpumepubie TecToBbie 3aaanus 1 PT 2 (kouTposmpyemas komnerenuus OIIK-5)
ITosHblil NepeyeHb TeCTOBBIX 3a4aHunii npeacrasjien B JOUC

Bomnpoc:

OLAP — Online Analytical Processing:

Bapuanrts! oTBeTa:

(+) orepaTuBHAas aHAIMTHYECKAst 0OpabOTKa

- oriepaTuBHAasE 00pabOTKa TpaH3aAKIUN

- TEPMHH, UCIIOJIb3yEeMBbI JIUIsl ONMCAHUS OTKPBITHS 3HAHUN B 0a3ax JaHHBIX, BBIICICHHS
3HAHUH, U3BICKAHUS JTAHHBIX, UCCIIEOBAHUS JAaHHBIX, 00pab0OTKH 00pa3oB JaHHBIX, OYUCTKU U
cOopa JaHHBIX; 37IECh K€ MoJIpa3yMeBaeTcs comyTcTByoee [10

- uHpOpManus, KOTopas OpraHu30BaHa M MPOAHATU3UPOBAHA C LENBI0 CAENaTh €€ T0-
HSATHOW U IPUMEHUMOM TSl pEIICHUS 3a/1a4H WU TIPUHSATHUS PEIICHHH.

Bormpoc:

CucremMbl TUarHOCTHUKHU:

Bapuants! oTBera:

- BBISIBJISIFOT ONMCAHUS CUTYallUU U3 HAOJIIOIEHUH.

(+) BKIIOYAIOT JUArHOCTUKY B MEAMIIMHE, 3JEKTPOHUKE, MEXaHUKE M IMPOrpPaMMHOM
o0ecrevyeHunu.

- CpPaBHHUBAIOT HAOJIOAEHUS IMOBEJIEHUSI CUCTEMBI CO CTaHJApTaMH, KOTOpPbIE MpeaCTaB-
JISIFOTCSL OTIPEAEIISIOIIUMHE JIJISl TOCTHXKEHUS LENH

- CIELMAIM3UPYIOTCS Ha 3a7ja4yax IUIAaHUPOBAaHMsI, HAIIPUMED, TAKOW KaK aBTOMaTHYECKOE
IPOrpaMMHUPOBAHHUE.

Bomnpoc:

OkcnepTusa:

Bapuants! oTBeTa:

- MMHHMAJbHbIE CTPYKTYpbl MH(pOpMaIH, HEOOXOIUMbIe sl MPEACTaBICHUs Kiacca
00BEKTOB, SIBJICHUI HJIA MTPOIIECCOB

(+) obmupHoe, crienudprUecKoe 3HaAHUE IS PEUIeHUs 3a/]1a4M, U3BJICYCHHOE U3 00yue-
HUs, YTCHUSA U OIIbITA.

- 3HaHUs, HeOOXOAUMBIE Il HOHUMaHUA, (OPMYIUPOBAHUS U PELICHUS 3ajay.

- cucTeMa, KOTopasl UCIOJIb3YeT YeI0BeUECKHEe 3HaHUs, BCTPauBaeMble B KOMITbIOTED, JJIS
peleHus 3a1a4, KOTOpble OOBIYHO TPEOYIOT YeTOBEUECKONW IKCIEPTH3HI.
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Bomnpoc:

DKCIepTHas CUCTEMA:

Bapuanrts! oTBeTa:

- MMHHMAJbHbIE CTPYKTYpbl MH(OpManuu, HEOOXOJUMbIE AJs HPEICTAaBICHUS Kiacca
00BEKTOB, SIBJIEHUI WJIM IIPOLIECCOB

- o0mMpHoe, crienupUUecKoe 3HaHUE Ul PELIeHUs 3a7a4yl, U3BJICUEHHOE U3 00ydeHus,
YTCHHUA U OIIbITA.

- 3HaHUs, HeOOXOAUMBIE 11 IOHUMAaHUs, GOPMYJIMPOBAHUS U PELICHU 3aay.

(+) cucrema, KOTOpast UCIONB3YET YEIOBEUECKUE 3HAHMS, BCTPAUBAEMbIE B KOMIIBIOTED,
JUI peLIeHus 3ajiay, KOTOpble OOBIYHO TPEOYIOT YEI0BEUECKON IKCIIEPTU3BI.

Bomnpoc:

Amnainoroast MoJieNb —

Bapuanrts! oTBeTa:

(+) He BBITJISINT KaK peajbHas CUCTeMa, HO TOBTOPSET €€ MOBECHHUE.

- BOCIIPOU3BOJUT MPOCTON «CHUMOKY» (MJIN «CIIENOK») CUTYaI1H.

- HCHOJIB3YIOTCS /TS OLICHKH CLIEHApUEB, KOTOPbIE MEHSIOTCS BO BPEMEHHU.

- HanMeHee aOCTpaKTHAs MOJAETh — SIBISIETCS] (PU3MUECKOM KOMHUEH CUCTEMBbI, OOBIYHO B
OTJIMYHOM OT OpUTHMHAJIa MaclITade

Bomnpoc:

@daKTUYECKU UHKEHEpUs 3HAHUM:

Bapuanrts! oTBeTa:

- obecneuuTh CO3JaHUE €IUHBIX MHCTPYMEHTAJIbHBIX (A3BIKOBBIX CPEJICTB, YCIEUIHO U
3P PEKTUBHO PEaTH3YIONMX METO/IBI TOCTYyIa K HHPOPMAUU U 00padOTKU ee, THITMYHBIE U IS
UCKYCCTBEHHOI'O MHTEJUIEKTA, U JJI TEXHOJOTUM 0a3 IaHHBIX, U HE 3aBUCSIIUE OT TOro, IJe 3Ta
uH(popMaLus pa3MeIaeTcs.

- Mmetogoiorus IC, KoTopasi 0XBaTbIBAET METOJIbl TOOBIYM, aHAJIN3A U BBIPAKEHUS B Mpa-
BHJIAX 3HAHUM SKCIIEPTOB.

- o0ecreunTh psiji CPesICTB, MPEACTABIEHHBIX B OCHOBHOM B T€XHOJIOTUH 0a3 1aHHBIX, HO
npucnocoOieHHbIX K TpeboBanusM CYB3

(+) COBOKYNMHOCTb MOJIeJIel, METOJIOB MU TEXHUYECKUX NPUEMOB, HALIEIEHHBIX Ha CO3]1a-
HUE CUCTEM, KOTOpbIE IIPeIHA3HAYEHbI JJIS PeLIEeHUs MPOOJIeM C UCIIOJIb30BAHUEM 3HAHUU.

Bomnpoc:

CucreMpl HHTEpIIPETALVN:

Bapwuants! oTBeTa:

- BKJIFOYAIOT MPOTHO3UPOBAHUE IOTOJIBl, JeMorpaguuecKue Mpeacka3zaHusi, SKOHOMUYe-
CKO€ MPOTHO3MPOBAHUE, OLIEHKH YPO>KalHOCTH, a Tak’K€ BOGHHOE, MAPKETUHIOBOE M (PMHAHCO-
BOE IIPOTHO3UPOBAHUE

(+) BBIABISIOT ONMMCAHUS CUTYAllUU U3 HAOIIOIEHU.

- CHELMAIU3UPYIOTCS Ha 3aJlayaxX IUIAHUPOBAHHUS, HAIIPUMED, TAKOM KaK aBTOMAaTU4YECKOe
IIpOrpaMMHUpPOBaHUE.

- CpaBHHUBAIOT HAOJIOJEHUS MOBEIEHHUS] CUCTEMBI CO CTaHJApTaMH, KOTOpPbIE MpEaCTaB-
JISIFOTCA OIIPENEIIAOIUMHA JJISL JOCTHIKEHHUS LETIH.

I[Ipumepnbie TecToBbie 3aaanus 1 PT 3 (konTpoaupyemas komnerenuus OIIK-9)
ITosHbIil mepeYeHb TeCTOBBIX 3aAaHnii npeacrasje”H B JOUC

Bomnpoc:

JluHamMuueckas MaTeEMaTHIECKast MOJIEIIb!

Bapwuanrts! oTBeTa:

- YIIPOLIEHHOE IPEeJICTaBICHNE WM a0CTPAKIMA JeHCTBUTEIBHOCTH.
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(+) uCcoNB3YyIOTCS AJIs OLEHKH CLICHAPUEB, KOTOPBIE MEHSIIOTCSI BO BPEMEHU.

- HaUMeHee a0CTpaKTHAsE MOJCIb — SBISICTCS (PU3MUECKOM KOMHMEH CHCTEMBI, 0OBIYHO B
OTJIMYHOM OT OpUT'MHAaJIa MaclTade

- BOCIIPOU3BOJIUT MPOCTON «CHUMOKY (MITH «CIICTIOK») CUTYAIHH.

Bomnpoc:

Cucrembl MpeACKa3aHus:

Bapuants! oTBera:

- CPaBHHMBAIOT HAOJIOJICHUS TIOBEJCHUSI CUCTEMBI CO CTaHJApTaMHU, KOTOPHIE MPEICTaB-
JISFOTCSL OTIPEACTISIOIIUMHE JIJIS1 TOCTHXKEHUS LEH

(+) BKITIOYAIOT MPOTHO3UPOBAHUE IMOTOMABI, JeMorpaduueckue npeackazaHus, SKOHOMHU-
YECKO€ MPOTHO3UPOBAHUE, OLEHKH YPOXKaHOCTH, a TaKK€ BOCHHOE, MAPKETUHTOBOE M (PUHAH-
COBOE IIPOrHO3UPOBAHHUE.

- CIeLMANU3UPYIOTCS Ha 3ajjauax IUIAHUPOBAHMS, HAIPUMED, TAKOH KaK aBTOMaTHYECKOe
porpaMMHUpOBaHUE.

- BBISIBIISIFOT OMMCAHUS CUTYallUU U3 HAOIOICHUH.

Bompoc:

OcCHOBHBIE KaTEroOpruy MOJCIICH JUTsl pa3JIMUHbIX CUTYAIlUi IPUHATHUS PEIICHUI:
Bapuants! oTBeTa:

- IMuTaiimonHoe MoAenupoBaHue

- BuzyanbHoe MoJieMpoBaHue U UMUTALUS

- OnTUMU3aNKs C UCTIOJIL30BAaHUEM MATEMATHYECKOTO MTPOTrPaMMHUPOBAHUS

- DOBPUCTUYECKOE MPOrPAMMHUPOBAHHE

(+) Bce mepeuncieHHoe

- Pemienus ¢ HECKONIBKUMHU allbT€pHATUBAMHU

Bompoc:

WNuTennextyanbHblil aHanu3 gaHHbIX Wi Data Mining:

Bapuants! oTBera:

- nH(popmMalys, KOTopas OpraHM30BaHa W MpPOaHAIN3HPOBAHA C IIENIbIO CIENaTh €€ Io-
HATHOW M IPUMEHUMOM JUIsl pEIICHU 3a1a4M WU IIPUHATUS PELICHUMN.

- orepaTUBHAs 00pabOTKa TpaH3aKIUH

(+) TepMHH, UCTIOJIB3YEMBIH [T ONMCAaHUs OTKPBITUS 3HAHUN B 0a3aX JaHHBIX, BbIJEIIE-
HUS 3HAHWUMH, N3BICKAHUS JJAaHHBIX, UCCIIE0BAaHUs JaHHBIX, 00paboTKN 00pa3LoB JaHHBIX, OYHCT-
KU ¥ cOopa JaHHBIX; 3/IeCh XKe Mojpa3symeBaercs conyrcrpymomuee [10.

Bormpoc:

Cratuyeckas MaTeMaTu4ecKkasi MOJIEJb:

Bapuants! oTBera:

- YOPOIIEHHOE MpeACTaBIEHUE WK a0CTpaKLus AeHCTBUTEIbHOCTH.

- HCIIOJIB3YIOTCSA JUISl OLIEHKHU CLIEHAPUEB, KOTOPBIE MEHSIOTCS BO BPEMEHHU.

- HauMeHee a0CTpaKTHas MoJIeb — SIBJIsieTCsl (PU3NYecKol KOMUel CucTeMbl, 0OBIYHO B
OTJIMYHOM OT OpUTMHAJIAa MacIITabe.

(+) BOCIIPOM3BOIUT MPOCTON «CHUMOKY (WJIH «CIIETIOK») CUTYaIUH.

Bomnpoc:

MonenbHbIi Ipoleccop OOBIYHO peaTu3yeT CleAyIoIIne AeHCTBUS:

Bapwuants! oTBeTa:

- MOATBEPKACHUE U UHTEPIpPETAlMsl MUHCTPYKLUHUU MOICIMPOBAHHUS, MOCTYNAIOIMIMUX OT
AUaJIoroBOro KOMIIOHEHTA CUCTEMBI U IMMPOBCACHUEC UX B CUCTEMY YIIPABJICHUA MOJACIIAMU
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- UHTCrpanusa MoACiu, T.C. COBMCIICHHC onepaum‘/'l HECKOJBbKHUX Mo,ueneﬁ, Koraga 39TO
HE00XO0aNMO

(+) Bce nmepeuncaeHHbIe

- YCTIOJIHEHUE MOJICIH, T.€. MPOIECC YIPABICHHS TEKYIIMM IIPOTOHOM WJIA peallu3aliuei
MOJICITH

Bomnpoc:

WNwxeHnepust 3HaHUH MPEICTaBIIIECT COOOM:

Bapuanrts! oTBeTa:

(+) COBOKYNHOCTb MOJIeJIel, METOIOB U TEXHUYECKHUX MPUEMOB, HALIEIEHHBIX Ha CO3]a-
HHUE CUCTEM, KOTOPbIC IPEHA3HAYCHBI ISl pEIICHHsI TPOOJIEM C UCTIOIb30BAHUEM 3HAHUH.

- o0ecneuuTh CO3JaHUE €IUHBIX MHCTPYMEHTAJIBHBIX (A3BIKOBBIX CPEJCTB, YCIEUIHO U
3P PEKTUBHO PeaTH3yIONIMX METOIbI JOCTYyIa K HHPOpPMAIUK 1 00pabOTKU €€, TUIIUYHbIE U IS
UCKYCCTBEHHOI'O MHTEJUIEKTA, U JUI TEXHOJIOTUHU 0a3 JaHHBIX, U HE 3aBUCSILUE OT TOTO0, TJe 3Ta
uHpOpMaLKs pa3MeIaeTcs.

- o0ecreunuTh psiji CPesICTB, MPEACTABIEHHBIX B OCHOBHOM B T€XHOJIOTUMH 0a3 1aHHBIX, HO
npucnocoOieHHbIX K TpeboBanusM CYB3

- Mmetogoiorus IC, KoTopasi OXBaThIBAET METOJIbl TOOBIYM, aHAIN3a U BBIPAXKEHUS B IIpa-
BWJIAX 3HAHUM 3KCIIEPTOB.

Bomnpoc:

baza 3nanmi:

Bapuanrts! oTBeTa:

- obmupHoe, cienuduueckoe 3HaHUE ISl pelIeHUs 3a/ladyl, U3BJICYCHHOE U3 00yueHus,
YTEHHUS U OMbITA.

(+) 3HaHus1, HEOOXOIUMBIE I MOHUMAaHHUs, HOPMYIUPOBAHUS U PEIICHUS 33/1a4.

- CUCTEMAa, KOTOpasi UCIIOJIb3YET YEJIOBEUECKUE 3HAHUSI, BCTPAUBAEMbIE B KOMIIBIOTED, IS
peleHus 3a1a4, KOTopble 00BIYHO TPEOYIOT YeTOBEUYECKON IKCIIEPTU3HI.

- MUHHUMAJIbHBIE CTPYKTYpbl HMHGOpPMAIMH, HEOOXOAMMBIC IJI MPEACTABJICHHS Kiacca
00BEKTOB, SIBJICHUN WJIH MTPOIIECCOB

Kpurepun ¢popMupoBanus OLeHOK IO TECTOBBIM 3aJaHUSIM
BrinonHeHne TecTupOBaHus OLIEHUBAETCS COTIACHO MPOLIEHTY PAaBUIIBHBIX OTBETOB. Makcu-
MaJIbHO BO3MOXKHOE KOJIMYECTBO 0AJIOB 3a TECTUPOBaHHE — 5.

5.3. OueHouyHble MaTepHAJIbI JAJ IPOMEKYTOYHOM aTTecTAlNU

[lenpro MPOMEKYTOYHBIX aTTECTALMMI 110 JUCLUILINHE SBJISAETCSA OLICHKA Ka4eCTBa OCBOE-
HUS AUCHUIUIMHBI O0YYarOIIMMHUCS.

ITpomexxyTouHas arTecTanys NpeAHa3HaueHa JJisi OObEKTUBHOIO MOJATBEPXKICHHS U Olle-
HUBaHUSl JIOCTUTHYTBIX PE3YylIbTaTOB OOYYEHHs IOCJI€ 3aBEpIICHUS] W3YYEHUS AUCLUUILIHHBL.
Ocy1ecTisieTcss B KOHIIE CEMECTpa M MpeACTaBisieT co00i MTOrOBYIO OLIEHKY 3HAaHU MO Juc-
nuImHe « TeXHOIOrMM MHTEUIEKTYalbHOTO aHaJIN3a JIaHHBIX» B BUJE IPOBEJICHHUS 3a4eTa B 5
CeMEeCTpE.

[IpomexxyTouyHasi arTecTalisi MOXKET IPOBOJUTHCS B YCTHOM, MMCbMEHHON (QopMme, U B
dopme TectupoBanusi. Ha mpoMexyTouHyto arTecTanuio orBoauTcs A0 30 Ganos.

Bomnpocsl, BeiHOCHMBIE Ha 3aueT (koHTponrpyemblie koMmmereHun [1IKC-2, ITKC-3)

1. OO6ume Bompockl opranuzanuu Big Data-cucrem. Ilpobnemsr opranuzanuu Big
Data-cucrem.

2. Kiaccudukanms xapakrepa 3ama4d Jyisi BBIOOpa MOAXOAIIEH peann3anuu. Meto-
nel fexommosunuu Big Data-3agau.

18



*®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Mertpuku npousBonutenbHocTH Big Data-cucrem, cocTaB u Ha3HaYeHHE IMOJICHU-
CTEM BHYTPECHHHUX/BHENIHUX 00OMEHOB, mojicucteM online/offline ananutukmu.
OcoOEHHOCTH UCTOIB30BAHUS BHEIIHUX U BHYTPEHHHUX KaHAJIOB CBSI3U MPHU IEpe-
naye 00JIbIINX 00HEMOB JaHHBIX.

CrnocoOwr uHTerpanmu nojcucrem online/offline 06paboTku, MOICUCTEM UHACK-
CUPOBAHUS U XPAHEHUS JaHHBIX.

BBenenne B mpobieMaTuKy MOCTPOSHHSI CHCTEM MOHHTOPUHTA BBIYMCIUTEIBHBIX
pecypcoB. CocTaB U HazHaueHUe (Ha IpUMepe CUCTEMbl MOHUTOPHUHIA BBIUUCIIU-
TENIBHBIX pecypcoB) Monyieil online/offline 06paboTku, moacucTeM HHIEKCHUPO-
BaHUS U XpPaHEHUS JAHHBIX.

CucTeMbl MOCTPOCHUS BUPTYATH3UPOBAHHBIX CETEBBIX HHPPACTPYKTYp. CHUCTEeMbI
JIETKOBECHON KOHTeHHepu3aluu. Bonpocs! BUpTyanu3aluy CeTeBbIX (QYHKIUN U
IIOCTPOEHHUSI IPOTPAMMHO OIIPEAEIAEMBIX CETEH.

Haznauenue texnonoruit SDN/NFV.

TexHonorus opraHuM3aluy MaKeTHOW 00paboTKM OOJBIIMX O00BEMOB JAHHBIX
MapReduce.

®a3bl U AeicTBUS, BHIIOIHIEMbIE TPOTpaMMHBIM KapkacoM Hadoop npu ucmo:n-
Henuu MapReduce-nporpamMmel.

Pa3pabotka Java-npunoxenusi, ucnoip3yromme Hadoop uist BEIOTHEHUS TTAKeT-
HOI 00pabOTKH JaHHBIX 1O TaiiMepy.

DNEeMEHTHI TEOPUU MACCOBOIO OOCITYXUBAHUS JJISl OLEHKH MTPOU3BOIUTEILHOCTH
pacripeieIeHHbIX BblYMCIUTENbHBIX Big Data-cuctem

OCHOBBI TEOpUM MAaCCOBOIO OOCIYKMBaHUS JUIsl pacdeTa MHTEHCUBHOCTH IO-
CTYIUICHUS 3allpOCOB Ha KaX/Ibli y3ell CeTH.

OneHka He0O0X0IMMOM IPOU3BOJUTEIBLHOCTH Y3JI0B CETH UCXO/S U3 IPOTHO3UPY-
€MOi1 Harpy3KH.

[Tpunmuns! paboTel ¢ TexHomorueil Apache Spark nmst BbIONTHEHUS aCHHXPOH-
HBIX BBIYMCIIMTENBHBIX ONEpPAlMil U CUCTEMbl odepeleil /Ui ynpaBieHUs acuH-
XpoHHBIMU TIponieccamu B BigData-cuctemax.

Cocras kinacrepa Apache Spark u Apache Kafka.

BricokonpousBoaurtensabie NoSQL-cuctemsl. [Ipeanockuiku, THIBI U XapaKTe-
puctuka. CocTaB U XapaKTEPUCTUKU BBICOKOIPOM3BOJIUTENbHBIX (ailIOBBIX CHU-
crem Ha npumepe GFS, HDFS u NFS v4.1.

CocraB kiactepa Apache Cassandra. CpenctBa o0ecrieyeHHs COrJIacOBaHHOCTH B
BBICOKOITPOU3BOIUTENIBHBIX CUCTEMAaX XPaHEHUS TaHHBIX.

Monaynu uHaekcaluu JaHHbIX Juis Big Data-cucrem. Hasnauenue monyneit uH-
JIEKCAIMH JIaHHBIX ¥ TPEOOBaHUS K HUM.

IIpoekTupoBaHNe OTKa30yCTOMUYMBBIX BBICOKOIPOM3BOJUTEIBHBIX MOJYJIEH WH-
JIEKCAIMH JIaHHBIX, PeHa3HAYEHHbIE [Tl MOAIEPKKH KOHKPETHBIX aITOPUTMOB.
IIpyHIMIIBI TOCTPOEHUS U OLIEHKH MPOU3BOAUTEIBHOCTH MOJCUCTEM UHACKCALIMU
JTAHHBIX.

AJTOpUTMBI MAIIMHHOTO OOYYeHUs, MpeJHa3HauYCHHbIC JJIs NMAaKeTHOW M MOTOY-
HOM 00paboTKH.

Buasl anropuTMOB MAIIMHHOTO OOyuY€HHs, MPUIOJHBIE JUISI MCIOJIb30BaHUS B
offline-monynsix, Buapl aropuTMOB MalIMHHOTO OOYY€HHUs, IPUTOJIHBIE Ui UC-
nosp30BaHud B onfline-momynsx.

[IpumeHneHne ruOpUIHBIX BBIYMCIUTENbHBIX TEXHOJOTHI B 3a7avyax MAaIIWMHHOTO
o0OyueHusl.

CriocoObl MOBBIIEHUS! TPOU3BOAUTEILHOCTH AITOPUTMOB MAIIMHHOTO OOYy4eHHUS
C IPUMEHEHNEM I'MOPUIHBIX BHIYUCIUTEIBHBIX TEXHOIOTUH.

Kpurepun popMupoBaHus OLIEHOK IO NPOMEKYTOYHOM aTTecTaluu
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«OTIMYHOY TOTYYaArOT 00ydaromuecs, KOTOpble CBOOOTHO OPUEHTUPYIOTCS B MaTepualie
W OTBEHarOT 0e3 3arpyaHeHuid. OOydaromuiicsi crmocoOeH K BBITIOJIHEHHIO CJIOXKHBIX 3aJlaHUH,
MIOCTAHOBKE LIeJIel M BBIOOpE MyTel ux peanusanuu. PaboTta BBINOIHEHA MOJHOCTHIO Oe3 OlIu-
60k, pemeno 100% 3anauq;

«Xopo110» Noay4yarT 00y4aroecs, KOTOPble OTHOCUTEIBHO MOJIHO OPUEHTUPYIOTCS B
Marepuaie, OTBEUalOT Oe3 3aTpyAHEHMId, JIOMYCKal0T HE3HAUYUTEIbHOE KOJIUYECTBO OMIMOOK.
OO6yyaromuiicsi crioco0eH K BBIIOJIHEHUIO CIOXKHBIX 3aJaHuid. PaboTa BBINIOJIHEHA MOJHOCTHIO,
HO UMEIOTCSl He OoJiee OHOM Herpyooi OomMOKH M OJHOTO HEJo4eTa, He Oojiee TPeX HEe0YETOB.
JlonyckaroTcss HE3HaUUTEIbHbIE HETOUHOCTH IPU pelIeHnH 3a1ad, pemeHo 70% 3anay;

«YIOBJIETBOPUTEILHOY MOIYYAIOT 00ydYaroluecs, y KOTOPhIX HEIOCTAaTOYHO BBICOK YPO-
BEHb BJIaJICHHUs MarepuaioM. B mporecce oTBeTa Ha 3K3aMEHE JIOIYCKAIOTCA OMIMOKU U 3aTpy/-
HEHUS MPHU HM3JI0KEHUU Mmarepuajna. OOydaroniuiicss mpaBUIbHO BBIIOJIHWI HE MeHee 2/3 Bcei
paboThl WM TONyCTHI He Ooiiee OfHOUM rpy0oil ommOKH U JIByX HEJOYETOB, HE OOJee OJHOU
rpyool U oHOM HEerpyOoil omMOKHU, He 0oJjiee TPeX HErpyobIX OMMOOK, OaHOM Herpyooi. O0y-
YaIOLLMICA 3aTPYIHSIETCS C NPABUIBHOW OLIEHKOM MPEIVIOKEHHOM 3a]a4l, 1a€T HETIOJHbBIA OTBET,
peuieHo 55% 3amay;

«HeynoBneTBOpUTENbHO» MOIYYat0T 00y4YarolUecs, KOTOPbIE TOMYCKalOT 3HAUUTEIbHbIE
omn6Oku. OO0yJarmuics UMeeT b HauyalbHYIO0 CTEIIeHb OPUEHTAllUU B Matepuaie. B pabote
YHUCJIO OIIMOOK M HEJOYETOB IPEBBICKIIO HOPMY JJISl OLIEHKH 3 WJIM MPABUIBHO BBINOJIHEHO Me-
Hee 2/3 Bceil paboThl. OOyuaromuiicss JaeT HEBEPHYIO OLEHKY CHUTyaluH, pemeHo meHnee 50%
3a/1au.

6. METOIUYECKHUE MATEPHUAJIbI, OMNPEJAEJAIOIUE TPOLEAYPbI
OIIEHUBAHWS 3HAHMIA, YMEHWH, HABBIKOB W (WIH) OIIbITA
JAEATEJIBHOCTHU

MakcumanbHast cymma (100 6amioB), Habupaemasi CTYICHTOM I10 TUCHUILIUHE BKIIOYACT
JIBE COCTaBJISIONIHE:

- nepBasi COCTAaBIISAIONIAs — OLIEHKA PEryJIsIpHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJTHEHUS CTYJIEHTOM y4eOHON paboThl MO M3YYEHUIO JUCIHUILIMHBI B TEUEHUE MEePHOa U3Y-
YEHUs JUCIHUIUIMHBI (CeMeCcTpa, WM HECKOIBKUX CeMecTpoB) (cymMma — He Oozee 70 GaioB).
bamnnbl, xapakTepusyrolue ycreBaeMoCTh CTYACHTA M0 AUCLIUIIINHE, HAOUPAIOTCA UM B TEUCHHE
BCETO I€pruoga O6y‘I€HI/I$I 34 U3YYCHHUEC OTACIIbHLIX TCM U BBINIOJIHEHUC OTACIbHBIX BUIOB pa60T.

- BTOpasi COCTABIIAIOIIAs — OIIEHKAa 3HAHUM CTYAEHTA MO pe3yibTaTaM MPOMEKY-
TOYHOU arrectanuu (He 6onee 30 —0amioB).

Kputepuem orieHkH ypoBHS c(hOPMHPOBAHHOCTH KOMIIETEHIIMN B paMKax y4yeOHOU Awuc-
IUITJIIMHBI «MOHGJ’II/I U METOJbI NMPEACTABIICHUSA 3HAaHUW» B 4 CEMECTPC ABJIACTCA 3a4€T C OLCH-
KOM.

OO6mmit 6asm TeKyero u pyoeKHOro KOHTPOJISI CKIIAIBIBACTCS U3 CIIECIYIONIUX COCTaB-
nsronux (Ilpunoxxenue).

I_IGJ'IBIO IMPOMEIKYTOUYHBIX aTTGCTaHI/Iﬁ 10 JUCHUIIJIMHE ABJISICTCS OLICHKA KadyeCTBa OCBOC-
HUS JUCHUTUTMHBI 00y4YarOIUMHUCS.

Tabnuia 9. Pesynbprarsl ocBOeHUST (HOPMUPOBAHMSI, TTOJICIKAIINE TPOBEPKE

Komnerenuus no OcHOBHBIE TOKA3aTeJIM 0CBOEHHSI (MOKAa3aTeIn

Koa noka3aresist ocBoeHHs
oroc JOCTUKEHUS pPe3yJibTara)

TI/IHOBBIC OLCHOYHEBIC MaTepI/IaJ'H)I
TIKC-2. Crocoben

VI T FOm N A-1xc.23uath: JUIS  YCTHOTO OMNpOCa, THUIIOBBIE
yit A3BIKM, YTHIUTHI M CPEbl TIPOrPaMMHpPOBAaHHs, M | TECTOBbIC 3aJaHus, J1abopaTOpHbIE
HenTtyaisHoe, (yHK- 6
CpEeICTBA MAKETHOTO BBINOJIHEHUS MPOLIEAYD paboTeI
IIMOHAJILHOE W JIOTH- (pazzen 5)

YECKOE  MPOEKTHPO-
BaHUE CHCTEM CpeJ-
HET0 W  KPYIHOTO
Maciraba ¥ CI0KHO-
CTHU

I/II['Z NKC-2 YMeTh:

HCIIOJIb30BATh BHIOPAHHYIO Cpeay HMPOrpaMMHUpPOBa-
HUSL [UTS Pa3pabOTKH MpPOIeIyp MPOBEPKU pabOTO-
CIIOCOOHOCTH MPOrPaMMHOI0 00ECIICUYCHUSI Ha BbI-
OpaHHOM SI3BIKE IIPOTPAMMHUPOBAHUS.

THIOBbIE OIEHOYHBIE MAaTEPHAIIBI
JUIL  YCTHOTO OIIpoca, THUIIOBBIE
TECTOBBIE 3aJaHusd, J1abopaTOpHBIE
paboTsl
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N-3 k.2 Bragers:

HaBBIKAMH Pa3pa0OTKU INPOLEAYpPHl H3MEPEHHS
TpeOyeMBIX XapaKTepUCTHK MPOTPAMMHOTO o0ecTie-
YEHHSI.

TunoBble OLIEHOYHBIE MaTepHAIBI
IUIL  YCTHOTO OIPOCa, THIIOBBIC
TECTOBBIC 3aJaHus, J1abopaTOpHBIE
pabotsI (pazzmen 5)

HI[-IHKC_33HaTb:

TumnoBble OIICHOYHBIC MaTepuajbl
A4 YCTHOTO  OIIpOCa, THUIIOBBIC

[TKC-3. Crnioco6eH | OCHOBHbBIC BHIbI QHATHOCTHYCGCKHX JAHHBIX U CIO- | TECTOBBIC 3ajaHus, J1abOpaTOpHbIE
paspabaTbiBaTh Ipa- | COObI UX MPEACTaBICHUSL paboTHI

¢uueckuit Jqu3aitH (paszen 5)

untepdeiica, mpoek- | MA-2 qc.3 Ymers: THUIOBBIE OLIEHOYHBIE MAaTEPUANIbI
THUPOBATh TMOJIB30BA- | 11HCcaTh HpOI‘paMMHBII\/‘I KO TIpoUEeAyp HpOBEPKHU UL YCTHOTO  OIIpOCa, THIIOBBIC
TeIbCKUE HHTEPPEIi- | paGoTOCTIOCOGHOCTH TIPOrpaMMHOTO obecrieuenus | TECTOBBIC 3a[aHus, J1abopaTopHble
Cbl MO  TOTOBOMY | Ha BRIOpaHHOM SI3BIKE MTPOTPAMMHPOBAHU paboThl

o0pa3my wimm KOH-
Hennuu uaTepderica.

THIOBBIC OIICHOYHBIE MAaTepHAIbI
JUISL  YCTHOTO  OTPOCa, THIIOBBIE
TECTOBBIC 3aIaHus, J1abopaTopHBIC
paboTsI (pazzmen 5)

N-3 cc.3 Bragers:
HaBBIKAMH Pa3pabOTKM MPOIEayphl cOOpa JUATHO-
CTHYECKHX JaHHBIX

7. YHEBHO-METOANYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

7.1. HopmaTtuBHO-IpaBoBas 06a3a

1.

[Tpuka3z Muno6puayku Poccuu ot 05.04.2017 Ne301 "O6 yrBepxknenun [lopsinka opranu-
3allMY U OCYIIECTBIIEHUSI 00pa30BaTEIbHOM AEATEILHOCTH 110 00pa30BaTeNbHBIM IIPOrpaM-
MaM BBICIIETO 00pa30BaHus - MporpaMMam OakajaBpuara, IporpaMMam CreualInTeTa,
nporpamMMaM marucrparypsl” (3apeructpupoBano B Muntocte Poccun 14.07.2017 Ne
47415).

®denepalibHbIN rocyaapCTBEHHBIM 00pa30BaTeIbHbIA CTAaHAAPT BBICIIETO 00Pa30BAHMUS 110
HanpasneHuto noaroroBku 02.04.02 — «dynnaMenTanbHas HHPopMaTuKa U HHGOpMAIIH-
OHHBIE TEXHOJIOTUN» (YPOBEHb MAarMCTPaTyphl), YTBEP)KICHHbIN NpHUKa3oM MUHUCTEPCTBA
obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23 aBrycta 2017 . N 811 (3apeructpu-
poBano B Muntocte P® 13 centsaops 2017 r. Perucrparmonnsiit N 48168) (¢ u3M. u Ao,
Berym. B cuity ¢ 01.09.2021).

®enepanbHblii 3akoH "O6 o6pa3oBanuu B Poccuiickoit denepanun” ot 29.12.2012 N 273-
@3 http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. OcHoBHAast IUTEPATypa

1.

KenesnoB M.M. Meroasl U TEXHOJOTHH OOpaOOTKH OONBIIMX JaHHBIX: Y4eOHO-
MeToguueckoe nmocoodoue / XKenesnos M.M. — Mocksa: MUCHU-MI'CY, 3bC ACB, 2020.
— 46 c. — ISBN 978-5-7264-2193-3. — TekcT: 21eKTpOHHBIA // DIEKTPOHHO-
OnOnmmoTeuHas cucreMa IPR BOOKS: [caitT]. URL:
https://www.iprbookshop.ru/101802.html

Boponos B.U. Data Mining - TexHomoruu 00paboTKu OOJBUINX JaHHBIX: yueOHOE T0CO-
oue / Boponos B.U., Boponosa JI.U., YcaueB B.A. — MockBa: MOCKOBCKUI TE€XHHYE-
CKUH yHHUBEpCUTET cBi3U M uHpopmaruku, 2018. — 47 c. — TekcT: 3MeKTpoHHBIN //
DIeKTPOHHO-OUOIMOTEUHAS cucrema IPR  BOOKS: [caitT]. URL:
https://www.iprbookshop.ru/81324.html

I'motoBa M.YO. UKT u maremarnueckre MeTObI 00padOTKH TaHHBIX: yueOHOe mocodue /
I'motoa M.IO., CamoxBanoBa E.A. — MockBa: MOCKOBCKHI MeIaroruaecKuii rocyaap-
cTBeHHbIN yHuBepcutet, 2019. — 244 ¢. — ISBN 978-5-4263-0767-4. — TekcT: aiek-
TPOHHBIN // DnextpoHHO-OMOMMoTeuHass cuctema IPR BOOKS: [caiit]. — URL:
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https://www.iprbookshop.ru/94642.html.

7.3. lonotHUTEIBLHAS JIUTEPATypa
1. Jyoposckuii C.A. MeTtoasl 00pabOTKH U aHalW3a AKCIIEPUMEHTAIBHBIX JaHHBIX: y4eo-

Hoe nocobue / Jlyoposckuii C.A., lynuna B.A., CanpieBa S1.B.. — Jlunenk: JIuneuxuit
rocylnapcTBeHHbIA TexHuueckuil yuusepcutet, ObC ACB, 2015. — 62 ¢. — ISBN 978-5-
88247-719-5. — TekcT: HMeKTpOHHBIA // DnexkTpoHHO-OMOMMoTeuHass cucrema I[PR

BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/55640.html
2. Jepesnun [[.A. Craructudeckas 00pabOTKa JIKCIEPUMEHTATBHBIX JIAHHBIX: y4eOHO-

Meronuueckoe nmocooue / lepesuun JI.A., CutaukoB B.H. — Tromens: TromeHCKUiA WH-
nycrpuaibHbiii yHEBepcUTET, 2019. — 50 ¢. — TekcT: 3aeKTpOHHBINH // DIEKTPOHHO-
OnbImoTeuHas cucremMa IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/101430.html
3. barumer P.B. Ctpyktypsl u anroputmbl 00paboTku gaHHBIX. YacTh 1: yuyeOHOE mocodue

/ barumeB P.B.. — Jlumnenk: Jlunenkuii rocyqapCTBEHHBI TEXHUYCCKUN YHUBEPCHUTET,
OBbC ACB, 2014. — 90 c. — ISBN 5-88247-716-6. — TekcT: 21eKTpOHHBIN // Dnek-
TPOHHO-OMOIMOTEUHAS cucrema IPR BOOKS: [caitT]. — URL:

https://www.iprbookshop.ru/55658.html

7.4. Ilepuoauyeckue usianus (razera, BeCTHUK, 010/l/IeTeHb, ;KYPHAJI)
1. XKypnan «MonenupoBaHue, ONTUMH3AIUS 1 UHPOPMALIMOHHBIE TEXHOIOTHUI

7.5. UaTepHeT-pecypcsl
1. BubGnmorexa no nHGOPMAIMOHHBIM TEXHOIOTUSIM
(http://www.itexpert.ru/rus/biblio/cobit)
2. DrexTpoHHas GubIHOTEKA 0OPA30BATENBHBIX U IPOCBETUTENBCKHUX H3IaHMI
(http://www.iglib.ru/ )

7.6. CoBpemenHble npodeccHOHAIBLHBbIE 0a3bI JAHHBIX
1. baza mannsix Science Index (PMHILI) http://elibrary.ru
2. HaumonanbHas snekTpoHHas oubnuoreka PI'b https://H306.pd
3. Kpynneiimas enunas 6a3a JaHHBIX, CoAeprKalllas aHHOTAUN U HHPOPMALIUIO O IUTHPYEMO-
CTH peleH3UPYEMOI HayqHOM! JTUTEepaTyphl, CO BCTPOCHHBIMU MHCTPYMEHTAMHU OTCJICKHUBA-
HUS, aHAIIM3a U BU3YalU3allii JAHHBIX. WWW.SCOPUS.COm

4. Cawmas nosiHas MaTeMaTH4ecKkas 0a3a JaHHBIX, OXBaThIBAIOIIAs MaTepHUaIIbl C KOoHIa 19 Beka.
zbMath comepuT JOKYMEHTHI, )KypHaJIbl U KHUTH IO MaTeMaTuke, CTaTUCTUKEe, HH(OpMaTH-
Ke, a TAaK)Ke MAIIMHOCTPOCHUIO, (PU3UKE, €CTECTBEHHBIM HayKaM U Jp. www.zbmath.org
(IOCTYTI OTKPBITHIN)

7.7. MeToanueckne yKa3aHus 10 NPOBEJCHUIO PA3JIMYHBIX Y4eOHbIX 3aHATHH U APYTHM
BH/aM CAMOCTOSAITEJIbHOM padoThl

MeTtoauyeckue peKOMeHAAINH 110 H3YYeHUI0 JMCIUIIIMHBI 1JIs1 00Y4Yal0IMXCsl

[Ipuctynas Kk M3y4yeHUIO NUCHUIUIMHBI, O0y4aromemMycs HEOOXOAMMO O3HAKOMUTHCS C
TEMAaTUYECKUM IUIAHOM 3aHATHUH, CIUCKOM PEKOMEHJOBaHHOW ydyeOHOW nmuteparypbl. Ciemyer
VSICHUTH TI0CJIEIOBATEIbHOCTD BBINIOJHEHUS] MHIUBUAYalIbHBIX Y4eOHBIX 3a/laHul, 3aHECTH B
CBOIO pabouyl0 TETpajab TEMbI U CPOKU MPOBEJCHUS CEMUHAPOB, HATUCAHUS YUEOHBIX U TBOpYE-
ckux pabor. [Ipu m3yuyeHUM AMCUUIUIMHBI OO0YyYaroIIUecs BBHINOJHSAIOT CIEAYIOIIUE 3aJaHus:
M3Y4al0T PEKOMEHJI0BAHHYIO YYEOHYIO U HAayuHYIO JUTEpaTypy; MUIIYT KOHTPOJIbHbIE PaOOTHI,
TOTOBST JOKJAIbl U COOOLICHHUS K MPAKTUYECKUM 3aHATHUSM; BBIOJIHSIIOT CaMOCTOSTEIIbHBIE
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TBOpYECKHE pabOThHI, yYaCTBYIOT B BBIIIOJHEHUU MPAKTHUECKUX 3aJaHUN. YPOBEHb M TIyOMHA
YCBOGHHS TUCHUIUIMHBI 3aBUCAT OT aKTUBHOM M CHCTEMAaTHYECKON PabOTHI HA JICKIHSX, H3yYe-
HHs peKOMeHHOBaHHOﬁ JIMTCPATYPhI, BLITOJIHCHHA KOHTPOJIbHBIX ITMCbMCHHBIX SaI[aHI/Iﬁ

Kypc usydaercst Ha JeKUUsIX, 1a00OPATOPHBIX 3aHATHSX, IIPH CAMOCTOSITENILHON U WHIHU-
BUAYaJIbHOW paboTe oOyyaromuxcs. OO0yJaromuiicst A1 MOJTHOTO OCBOSHHUS MaTepHaiia J0KeH
HE TPOIYCKATh 3aHITUS U aKTHBHO y4aCTBOBATh B y4eOHOM mporecce. JIeKIHu BKIIOYAOT BCE
TEMBI 1 OCHOBHBIE BOTIPOCHI TEOPUH U MPAKTUKU. J{J1s1 MakcUMalIbHOM 3()()eKTUBHOCTH M3yUYECHUS
HEOOXOMMO TTOCTOSIHHO BECTH KOHCIIEKT JICKIIUH, 3HATh PEKOMEHAYEMYIO MPEHoaaBaTesieM JIu-
TCPpaATypy, HO3BOJIAIOIIYIO AOIOJHUTL 3HAHUSA W JIy4IIC INOATOTOBUTHCH K Ha60paTOprIM 3aHA-
THSIM.

B cooTBeTcTBHM € Y4eOHBIM IUIAHOM Ha KaXyI0 TEMY BBIZEIEHO HEOOXOJMMOE KOJInYe-
CTBO YacOB MPAKTHYECKHX 3aHATHI, KOTOPbIC IPOBOISATCS B COOTBETCTBUH C BOIPOCAMH, PEKO-
MEHJIOBAaHHBIMH K HW3YYCHHUIO 1O OmpeaeneHHbIM TeMaM. OOydJarommuecs JOJDKHBI PEeryiaspHO
TOTOBHUTBCS K JIA0OPATOPHBIM 3aHATHSM U Y4acTBOBaTh B 0OCYKIEHHMH BompocoB. [Ipu moaro-
TOBKC K 3aHATHUAM CIICAYCT PYKOBOACTBOBATHCA KOHCIICKTOM HeKI_[I/Iﬁ u peKOMeHHOBaHHOﬁ JIUTC-
patypoii. TeMaTH4ecKHii MJIaH TUCHHUIUIMHBI, Y4eOHO-METOIMYECKIE MAaTepHAbl, a TAKIKE CIIU-
COK PEeKOMEHI0BAaHHOH JINTEpaTyphl IPUBEICHBI B paboveli mporpaMme

MeTtoauyeckue peKOMeHIAlUM NPH padoTe HAJl KOHCIIEKTOM BO BpeMsi IIPOBeeHH s
JICKIMH

B mporecce JIEKIMOHHBIX 3aHATHIA 11€1ec000pa3HO KOHCIIEKTUPOBATh YI€OHBIH MaTepH-
ast. JIs 3TOro MCHoJb3yrTCsl O0IMe U YTBEpAMBILUECS B NMPAKTHKE MpaBUiIa, U MPUEMbl KOH-
CIIEKTUPOBAHUS JIEKIIUI.

KoHcnexktupoBaHue JIEKIMI BENETCS B CIELMAIBHO OTBEACHHOM Ul 3TOrO TETpalu,
KQKIBIA JIMCT KOTOPOM JODKEH MMETh IOJIs, Ha KOTOPBIX JENAIOTCs MOMETKHU M3 PEKOMEH0-
BaHHOM JINTEPATyphl, NONOJHAIOIME MaTEpUal IPOCIYIIAHHON JIEKIUH, a TAKKe MOA4YEepKUBa-
IOIIHE 0COOYIO BAKHOCTh TE€X MIIM MHBIX TEOPETHUECKUX TOJIO0KCHUH.

IesnecooOpa3HO 3anuChIBaTh TEMY U IUIAH JIEKLIUHA, PEKOMEHIyEMYIO JINTEPATypy K TeMe.
3anucy pa3zienoB JIEKIMU JT0JKHBI UMETh 3ar0JIOBKH, I10J[3ar0JIOBKU, KpacHble CTPOKU. [y BbI-
JIEJIEHNs] Pa3JIeNIOB, BBIBOJIOB, ONPEACIECHUN, OCHOBHBIX MJIEH MOYKHO MCIIOIb30BaTh L[BETHBIE
KapaHJany 1 (JIoMacTephl.

Ha3BaHHbIE B JIEKIIMU CCBUIKM Ha IEPBOMCTOUYHUKHU HAJIO0 MIOMETUTH Ha IMOJISX, YTOOBI PU
CaMOCTOSITENIbHOM paboTe HAlTH U BNHcaTh UX. B KOHCIEKTE TOCIOBHO 3alIMCBIBAIOTCS OIpEe-
JIeHUs IOHATUM, KaTeropuil u 3akoHOB. OcTalbHOE JOJKHO OBITh 3aIIMCAHO CBOMMH CJIOBAMHU.

Kaxxnomy obyuaromemycss HEOOXOAMMO BbIpaOOTaTh U UCIOJIB30BaTh JIOMYCTHUMBIE CO-
KpalleHHsl HauboJiee pacpoCTPaHEHHBIX TEPMUHOB U TIOHATHH.

MeTtoanyeckue peKOMeHIANMH 110 MOAT0TOBKE K JIA00PATOPHBIM 3aHATHAM

JIaGoparopHble 3aHATHS — COCTaBHAasl 4aCTh y4e€OHOro Ipoliecca, rpymnmnonas ¢opma 3aHs-
TUI NIPU aKTUBHOM y4acTuH oOydarouuxcs. JlabopaTopHble 3aHATUS CIIOCOOCTBYIOT YriayOJeH-
HOMY M3y4YCHHIO HanOOJIee CIOXKHBIX MPOOJIEM HAYKH M CIY>KaT OCHOBHOHM (hOpMOM MO/IBEICHHS
UTOTOB CaMOCTOSITENIbHOW paboThl oOyuatomuxcs. Llenpio mabopaTOpHBIX 3aHATHH SBIsSETCS
YIITYOJICHHE M 3aKPEIUICHUE TEOPETUYCCKUX 3HAHWH, MOMYYSHHBIX 00YJYarONMMHUCS Ha JCKIHSIX
U B MPOIIECCEe CAMOCTOSATENILHOTO U3y4eHHs Y4eOHOro Marepuana, a, cieoBaTeabHo, GopMupo-
BAaHUC Y HUX OIMPCACIICHHBIX YMeHI/Iﬁ 1 HABBIKOB.

B xoze moaroroBku kK 1a00opaTOpHOMY 3aHATHIO HEOOXOIUMO MPOYUTATh KOHCIEKT JIeK-
LMW, U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTBHCA C JAOMOIHUTEIBHON JIUTEPATYPOM, BBIIOJ-
HUTH BBIJAHHbBIE MIperoiaBaTeneM 3aganus. [Ipu 3ToM ydecTh peKkoMeHJaluy IpenojaBareis u
TpeOoBaHUs mporpaMMmebl. JlopabaThiBaTh CBOM KOHCHEKT JIEKIUH, JieJasi B HEM COOTBETCTBYIO-
1K€ 3aIUCH U3 JIUTEPATYPBHI.

KenarenpHo IIpH MOATOTOBKE K Ha60paTOpHBIM 3aHATUAM 110 JUCHUIITIMHE OJHOBPCMCH-
HO MCIOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIIUX 33JJaHHbIE BOIIPOCHI.
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MeToan4yeckne peKOMEHIAIUN 110 OPraHU3alUN CAMOCTOSITEIbHOM PadoThI

CamocrosiTenbHasi paboTa OOy4aromMXCsS — CIIOCOO0 AaKTUBHOTO, IEICHANPABICHHOTO
npuoOpeTeHus: 00y4aroIMMUCA HOBBIX ISl HETO 3HAHUW U yMEHHH 0e3 HemocpeaCcTBEHHOIO
y4acTHs B 3TOM Ipoliecca npemnoaBateneil. [loBpimeHne poiau caMoCcToATeNbHOM paboThl 00y-
YaIOMIMXCS MPU MIPOBEICHUU PA3IMYHBIX BUIOB YUYEOHBIX 3aHITUN MPEAIOIaraer:

— ONTHMH3ALUIO METOJ0B OOy4eHUSs, BHEAPEHHE B YUEOHBIN MPOLIECC HOBBIX TEXHOJIO-
ruil 00y4eHuUs, MOBBIIIAIOLINX MPOU3BOJUTEIBHOCT TPYAa MperoaaBaress, akTHBHOE
WCIOJIb30BaHNE HMH(OPMAIIMOHHBIX TEXHOJOTHH, MO3BOJSIOMUX 00yJaromemMycs B
ya00HOE JJIsl HETO BpeMsl OCBauBaTh y4eOHBIN MaTepHall;

— IIHMPOKOE BHEIPEHUE KOMIIbIOTEPU3UPOBAHHOIO TECTUPOBAHNS;

— COBEpILIECHCTBOBAaHUE METOAMKHU IPOBEIEHUS MPAKTUK M HAY4YHO-HCCIIEI0BaTENbCKOM
paboThl 00y4aromuxcs, MOCKOJIbKY UMEHHO 3TH BUABI Y4eOHOW pabOThI B MEPBYIO
o4yepellb TOTOBIT OOYYAarOHIMXCSl K CaMOCTOSITEIbBHOMY BBINIOJIHEHUIO Tpodeccuo-
HaJbHBIX 3a/1a4;

— MOJCpPHHU3AIMIO CHCTEMbl KYpCOBOIO U JUIUIOMHOTO MPOEKTHPOBAHUS, KOTOpPAs
JIOJbKHA TIOBBIIIATH POJIb OOYYAIOMIMXCS B MOA0OpE MaTepuania, oucKe myTei pere-
HUs 3a7a4.

CamocTosiTenbHast paboTa MPUBOAUT OOYUAIOUIUXCSA K MOJMYYEHHUI0O HOBOTO 3HAHMUS, YIIO-

PSAIOYCHUIO U YTIYOJICHUIO MMEIOIMXCS 3HAHUK, (POPMUPOBAHHUIO Y HETro MPoeCCHOHATBHBIX
HABBIKOB 1 yMeHHI. CamMocTosITeNbHAsE pa00Ta BBIOTHSET P (PYHKIIHIA:

—  Ppa3BUBAIOIILYIO;

— uH(OPMAIIMOHHO-00YUYaAIONIYIO;

—  OPHUEHTHPYIOUIYIO U CTUMYITHPYIOILIYIO;

— BOCIHTHIBAIOIIYIO;

— HCCJEN0BATENbCKYIO.

B pamkax kypca BBIIOJHSAIOTCS CIAEAYIOIINE BUJIbI CAMOCTOSATEIHHON PabOThI:

— Ilpopabotka yuebHOro mMarepuana (1o KOHCIIEKTaM, yueOHOW M Hay4HOM JuTepa-
Type);

— BrinonHenue pa3HOypOBHEBBIX 33/1aHUN;

— Pabora c TecraMu U Bompocamu ISl CAMOITPOBEPKU;

— BeInonHeHne HTOroBOM KOHTPOJIBHON pabOTHI.

OOyuvaromumMcs peKOMEHAYeTCsl ¢ CaMOTo Havalla OCBOCHUS Kypca paboTaTh ¢ JuTepary-
poii U TpeIaraeMbIMH 33JJaHUAMH B (DOpME TTOATOTOBKU K OUEPEAHOMY ayAUTOPHOMY 3aHSATHIO.
[Tpu 5TOM aKTyaIM3UPYIOTCS UMEIOIIUECS 3HAHUS, a TakKe co3aaeTcs 06as3a Al YCBOSHHsI HOBO-
ro Marepuasna, BO3HUKAIOT BOIPOCHI, OTBETHI HA KOTOPbIE OOYUAIOIINIICS TOJIy4aeT B Ay JUTOPUH.

Heo0xonmuMo 0TMETUTH, YTO HEKOTOPHIE 3aJaHUsI Al CAMOCTOSTENBHON paboThI MO Kyp-
Cy UMEIOT omnpeaeneHHyo crnenuduky. [Ipu ocBoeHHM Kypca oOydaromuics MOXKET IMOJIb30-
BaThCsl OMOMMOTEKON By3a, KOTOpas B MOJIHON Mepe obecliedeHa COOTBETCTBYIONUICH IUTEpaTy-
poii. 3HAaUUTENBbHYIO TIOMOIITH B TTOJATOTOBKE K 0YEPETHOMY 3aHSITHIO MOXKET OKa3aTh UMEIOIIUI-
csl B y4eOHO-METOJMYECKOM KOMILIEKCE KPATKH KOHCIEKT JeKIuid. OH K€ MOXET MCIOIb30-
BaTbCsl M JUISl 3aKPEIICHUS TOJIYICHHOTO B ayauTopuu Mmatepuana. CamocrositenbHas paboTa
00yJaromuxcsi IpeycCMOTpeHa Y4eOHBIM IUIAHOM M BBIMONHSIETCS B 00s3aTENLHOM MOPSIKE.
3amanus MPEUIOKEHBI IO KKI0N U3ydyaeMOl TeMe U MOTYT TOTOBUTHCS WHIUBUIYAJIbHO WIIA B
rpynmne. [To HeoOxoauMocT 00ydaroUiicss MOXKET 00paIaThCs 32 KOHCYIbTAlUEH K Mpernoia-
Barenio. BrimonmHeHne 3ajaHnii KOHTPOJIMPYETCS U OIEHUBAETCSI MPETIOaBaTEIeM.

Jljis ycrienrHoW OpraHM3alfi CaMOCTOSITENIbHON paboThl BCE aKTUBHEE MPUMEHSIOTCS
pa3HOO0Opa3HbIe 00pa3oBaTEIbHBIE PECYpChl B ceTh MHTEepHET: CHCTeMBbl TECTUPOBAHUS TIO pa3-
JUYHBIM 00JIACTSAM, BUPTYaJbHbIE JIEKIIUH, JIA0OPATOPHH, IIPH STOM IOJIb30BATEIO JOCTATOYHO
MMETh KOMIIBIOTEP W MOAKIIOYeHHe K VHTepHEeTy aig TOro, 4ToOBl CBSA3AThCS C MPEMOaBaTe-
JIeM, peliaTh BHIYMCIHUTENbHbIE 337a4d U MoIy4yaTh 3HaHUs. Vcrnonab30BaHUe ceTel YCUIMBAET
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POJIb CAMOCTOSITETILHON PabOThl 00YYAIOLINXCS U MO3BOJISET KapJMHAIBHBIM 00pa3oM U3MEHHUTH
METOAMKY IPETIoJaBaHHs.

OOGy4aromuiicss MOXeT MOJIydaTh BCE 3aaHUs M METOAMYECKHE YKa3aHUsS d4epe3 cepsep,
4TO J]a€T €My BO3MOYKHOCTh IIPHBECTU B COOTBETCTBHE JINYHBIC BOZMOXKHOCTH C HEOOXOIMMBIMH
JUISL BBITMIOJIHEHUS paboT Tpyno3arparamMu. OOy4yaromuicss UMeeT BO3MOXXHOCTh BBIIIOJHSTH pa-
00Ty IoMa Wi B ayIUTOpUH. bolbllioe BocHuTaTeIbHOE M 00pa30BaTeIbHOE 3HAYCHHUE B CAMO-
CTOSATENILHOM Y4E€OHOM TpyJe 00yJaroImuiicsi IMEeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/IaeT
¥l [IOJIJICP>)KUBAET BHUMAHHUE U HHTEPEC, OBBIIIACT AKTUBHOCTD MAMSTH U MBIIICHHS, T03BOJISICT
oOyJaromemMycsi CBOeBPEeMEHHO OOHAPYKHUTh M YCTPAHUTh JOIMYIIEHHBIC OITUOKU U HEJOCTATKH,
OOBEKTHBHO OIPEEIUTh YPOBEHb CBOMX 3HAHHH, MPAKTHYCCKHX yMeHHH. CamMoe JI0CTyIHOe U
MIPOCTOE CPEICTBO CAMOKOHTPOJISl ¢ IPUMEHEHHEM WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEX-
HOJIOTHH - 3TO PSAJl TECTOB «ON-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEATLHOIO BPEMEHHU OIpe-
JACIINUTD cBOM YPOBCHB BJIaACHUA MMPEAMCTHBIM MAaTCpHaJIOM, BEIIBUTH CBOU OIINOKU U IMOJIYYHUTb
PEKOMEHJALUK [0 CAMOCOBEPILICHCTBOBAHHIO.

MeToanyeckue peKOMeHAAUMH 110 padoTe ¢ JJUTEPATYyPOit

Bcro nuteparypy MOXXHO pa3zieiuTh Ha YYCOHMKH U Y4EOHBIE MOCOOMS, OPUTUHAIILHBIC
Hay4yHble MOHOTpaduUecKre UCTOYHHKHU, HayyHble MyOIUKalMK B Mepuoandeckoil neuartu. U3
HUX MOXXHO BBIJIEIMTH JUTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOIHUTEIbHYIO U JIUTEpa-
Typy [UIsl YIIIyOJIE€HHOTO U3YYEeHHUS! TUCIUTUIHHEIL.

N3ydyenne nUCUUIIINHBI CleAyeT HaYMHATh ¢ Y4eOHHKa, OCKOJIbKY YY€OHUK — 3TO KHU-
ra, B KOTOpPOH W3JI0KEHbl OCHOBBI HAYYHBIX 3HAHUU IO ONPEAEICHHOMY MPEIMETY B COOTBET-
CTBUHU C LIETSIMU U 3a/1a4aMH 00y4YEeHMsI, yCTAHOBJICHHBIMU IIPOIPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAUMO YYUTHIBATh, YTO MMEIOTCS pa3lUYHbIC BUIBI
YTEHUS, U KAKIbIM U3 HUX MCIIOJIb3YETCS Ha ONPEEICHHBIX dTanax OCBOCHUs MaTepuasa.

[IpeaBapuTenbHOE YTEHUE HANIPABJICHO HA BBISIBJICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB 1
IIOMCK MX 3HAYEHHUs B CIPABOYHOM JMTEparype. B 4acTHOCTH, IPU YTEHHUH YKa3aHHOU JIMTEpa-
Typbl HEOOXOIUMO MOAPOOHEHUIITUM 00Pa30M aHATU3UPOBATH MOHATHUS.

CkBO3HOE YTEHHE MpeJIIojaraeT NpoYTeHne MaTepuaina oT Hayana 0 KoHua. CKBO3HOE
YTEHUE JMTEPATyphbl U3 MPHUBEIEHHOIO CIHCKA AT BO3MOXKHOCTh OOydarouuMmcs chopMHUpO-
BaTh CBOJI OCHOBHBIX MOHATUN U3 N3y4aeMoil 001acT U CBOOOIHO BIIAJIETh UMH.

Bri06opouHoe — HA060POT, UMEET 1IeNbI0 MOUCK U 0TOOp MaTepuana. B pamkax naHHOro
Kypca BBIOOpOUHOE UTE€HHUE, KaK CIIOCOO OCBOEHMSI COJIEpKaHus Kypca, T0JKHO MCIOIb30BaThCs
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUAM 110 COOTBETCTBYIOIIUM Pa3/ieIaM.

AHanuTUYecKoe YTEHHE — 3TO KPUTHUYECKHUI pa3dop TeKcTa ¢ MOCIEAYIOLUIMM €ro KOH-
cnekTrupoBaHueM. OCBOCHUE YKa3aHHBIX MOHATUH OyzaeT Hanbosee 3pGEeKTUBHBIM B TOM ciydae,
€CJIM MPU YTEHUHU TEKCTOB OOydarolmuiica OyneT 3ajaBaTh K 3TUM TE€KCTaM BOIpPOCHL. YacTh u3
3THUX BOIpocoB chopmynupoBana B @POC B mepeuHe BOIpocoB uisd cobdecenoBanus. IlepeueHn
3TUX BOIPOCOB OTPAHNUYEH, IO3TOMY BaXKHO HE TOJIBKO COJEPKAHUE BOIIPOCOB, HO CaM IIPUHIUII
OCBOCHMUS JIMTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEKCTAM.

[enbio nM3ydaromero 4yTeHus ABISETCS INIyOOKO€ M BCECTOPOHHEE MOHMMaHHE y4eOHOM
uHpopmanuu. ECTh HECKOJIIBKO PHUEMOB HM3YYAIOLIETr0 YTCHUS: YTEHHUE TI0 AJITOPUTMY IpeIro-
naraeT pazoueHue nHGopMauu Ha OJIOKU: Ha3BaHUE; aBTOP; UCTOYHHUK; OCHOBHAs UEs TEKCTa;
(akTHUecKuil MaTepuall; aHAIN3 TEKCTa MyTeM COMOCTABJICHHS UMEIOIIUXCS TOYEeK 3pEHHs I10
paccMaTpuBaeMbIM BOIIPOCAM; HOBU3HA.

IIpueM mocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOLIUN alIlTOPUTM:

— MEUIEHHO MPOYUTATh TEKCT, CTaPAsICh MOHITH CMBICI U3JI0KEHHOTI'O;

—  BBIJCJINTH KJIKOYEBBIE CJI0BA B TEKCTE;

— TocTaparbcs MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLIUI 3aMbICel aBTOpa.

[Ipuem Te3upoBaHus 3aKirouaeTcs B (OPMYIMPOBAHUU TE3UCOB B BUAE MOJOXKEHUH,
YTBEP>KJI€HH, BBIBOJOB.
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K sToMy MO>XHO 0OaBUTH U MHBIEC TIPUEMBI: NTPHEM pedeprupoBaHUs, TPUEM KOMMEHTH-
poBaHusl.

Baxknoil cocrasisitolel J1t000ro COJIMIHOTO HAYYHOI'O M3JaHUS SIBJISETCS CIIMCOK JIMTe-
paTypsl, Ha KOTOpPYIO cchliaercs aBTop. [Ipy BOZHMKHOBEHMH MHTEpeca K KakoH-To oOcyxnae-
MO B TEKCTE MpoOJieMe BCET/Aa €CTh BO3MOXKHOCTb OOPATUTHCS K CHHMCKY OTHOCALICHCS K HEl
auteparypsl. B aToM ciaydae Bes npoGiiema kak Obl pa30MBaeTCsl Ha COCTABIAIOLIME YaCTH, KaXkK-
Aasd U3 KOTOPBIX MOXKCET U3YydaTbCsd OTACIBHO OT JAPYIUX. HpI/I 9TOM BaXXHO HC TCPATH U3 BUOA
oOIIMH KOHTEKCT U HE MOrPY»KaThCsl YPE3MEPHO B JETAIM, IOTOMY YTO TAKMM O0OPa30M MOXKHO
HC YBUACTDH I'NIaBHOI'O.

ITonroToBka K 3K3aMeHy JOJKHA IIPOBOJUTHCS HA OCHOBE JIEKLIMOHHOTO MaTepHaia, Ma-
Tepuana MPaKTHUYECKUX 3aHATUN ¢ 00s3aTeNbHBIM OOpaIleHHeM K OCHOBHBIM Y4E€OHHMKaAM II0
Kypcy. DTO MO3BOJIMT UCKIKOYUTH OIIMOKM B IOHUMAHUU MaTepuaa, OOJIErYUT €ro OCMbICIIe-
HHUC, IPOKOMMCHTHPYCET MAaTCpHUal MHOT'OUYUCIICHHBIMHA ITPpUMEpPaMHU.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUITJIMHBI
8.1. TpeGoBanus kK MaTePHATbHO-TEXHUYECKOMY 00eCIeYeHUI0

Jlig poBeieHU sl JIEKIIMOHHBIX 3aHITHH C KOMIBIOTEPHOMN MOAJIEPKKON TpeOyeTcsl Halu-
que ayTUTOPUU C IPOEKIIMOHHBIM 000pYJOBaHUEM, TAKXKE MPU U3YUYEHUH JUCLUILINHBI « TexHo-
JIOTHMH MHTEJUIEKTYaJbHOTO aHaIHM3a JaHHBIX) MPEAIoiaraeTcs UCIOIb30BAHNE HHTEPAKTUBHOM
JTOCKH.

Bo BpeMst caMOCTOATENBHOM pabOTHl CTYACHTHI HCHOIB3YIOT KOMIIBIOTEPHBIEC KJIACCHI UH-
CTUTyTa UH()OPMATHKH, JIEKTPOHUKN U KOMIBIOTEPHBIX TEXHOJOIHH, 3IEKTPOHHbIE YUTAJIbHbIE
3aibl KBI'Y u nomaiinne KoMIbroTepsl.

IIpu npoBeneHUN 3aHATHI JEKIIMOHHOIO TUIIA UCTIOJIb3YOTCSL:

JUIIEH3UOHHOE MPOrpaMMHOE 00ecieYeHue:

— IIponyxtel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) noanucka (Open Value Subscription);

— AwnTtuBupycHoe mporpammHoe obOecmedenne Kaspersky Endpoint  Security
Cranpaptaelii Russian Edition;

— AltLinux (AnsT O6pa3zoBanue §);

CBOOOJTHO PaCIPOCTPAHSIEMBIE TPOTPAMMBI:

— Academic MarthCAD License - maremariuueckoe nporpaMMHoe odecreueHue, KoTo-
poe MO3BOJISIET BBINOJIHATH, aHAIM3UPOBATh BaKHEHIIINE HH)KEHEPHBIE pacyeTbl 1 OOMEHUBATHCS
MU,

—  WinZip nns Windows - mporpaMmm Jijist cKaTusi ¥ pacriakoBKH (aiiiios;

— Adobe Reader nins Windows — nporpamma juist urenust PDF daiinos;

— Far Manager - koHCONBHBIN (DaliIOBBI MEHEMIKep Ui ONEpalMOHHBIX CHUCTEM Ce-
meiictBa Microsoft Windows.

8.2. Ocol0eHHOCTH peanu3anMy AUCHMILIMHBI 1/ HHBAJIWAOB M JIMI ¢ OTPAHUYEH-
HBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

JInst CTyAEHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbS CO3[aHbl CIELUATbHBIE
YCJIOBHS ISl TIONTydeHUsi oOpa3oBaHus. B 1ensx JOCTYIMHOCTH TMONYYeHHUs! BBICIIETO 00pa3oBa-
HUS TI0 00pa3oBaTeNbHBIM MPOTPAMMaM WHBAJIUAAMU U JHUIIAMH C OTPAaHUYEHHBIMH BO3MOXKHO-
CTSIMHU 3JIOPOBBSI YHUBEPCUTETOM 00€CTIeUnBaeTCsl (ayAUTOPHS JUIsl CAMOCTOATEILHON pabOThI 1
KOJUIEKTMBHOTO TOJb30BaHUS CHEIUAIBHBIMI TEXHUYECKUMH CPEICTBAMH JJisi 00yueHUs] WHBA-
munoB u mui ¢ OB3 B KBI'Y, aynutopus Ne 145 T'masuerit kopriyc KBI'Y):

1. AnbrepHatuBHas Bepcusi oQUIIMATBHOTO caiita B ceTu « HTepHeT» ans cnaboBUs-
IINX;

2. 115 UHBAaMUAOB C HAPYIIEHUSIMU 3peHus (CI1a00BUASIINE, CIIETBIC):

— TPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOMIETO OOYyYaromeMycsi HEOOXOAUMYKO I10-

MOIIb, 1yOJIMPOBAaHUE BCIYX CIPAaBOYHOM MH(OpPMAIMU O PACTUCAHUU Y4EOHBIX
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3aHATUHN; HaJUYHE CPEACTB IS YCHUJICHUS OCTAaTOYHOTO 3pCHHS, OpanIeBCKOM
KOMIIBIOTEPHON TEXHUKH, BUACOYBEINUUTENEH, TPOTPaMM HEBH3YaJIbLHOTO JIOCTY-
na K WHQOpPMAIMH, NPOTPaMM-CHHTE3aTOPOB PEYH U APYIHX TEXHHUUYECKUX
Cpe/CTB mpueMa-nepenayn yaeoOHoi HHPOPMaIUK B TOCTYIHBIX (hopMmax Juis CTy-
JICHTOB C HApPYIICHUSMH 3PEHUS;

—  3aJaHus Ui BHIOJHEHHUS HA SK3aMEHE 324U THIBAIOTCS ACCUCTEHTOM;

— NHCbMEHHBIE 3aJ]aHMs BBINOJIHAIOTCS HAa Oymare, HaJMKTOBBIBAIOTCSI ACCHUCTEHTY
o0yJarommMces;

3.1 MHBAJIUIOB U JIUI] C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0OPOBBS 1O CIyXy (cia-
OocaipllIalye, DIyXHe):

— Ha 3a4yere/sK3aMEeHe MPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIMM CTYJIEHTY HE00XO-
JUMYI0 TEXHUYECKYIO TMOMOIb C YYETOM HHAMBHUIYaJIbHBIX O0COOEHHOCTEH (OH
MIOMOTaeT 3aHsATh pabouee MeCTO, MEepPEABUraThCs, MPOYUTaTh U 0OPMUTH 3aa-
HUE, B TOM YHUCJIE 3aIMChIBast IO JTUKTOBKY);

— 3audeT/?K3aMeH MPOBOAUTCS B MUCHbMEHHOM (hopme;

4. Jlns VMHBAJIMIOB W JIMI C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU 3JI0POBbS, MMEIOIIUX
HApYIICHHUS OMOPHO-JBUTaTEIbHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHHUYECKUE YCIIOBHS,
o0ecTeYnBaoIe BO3MOKHOCTh OECIIPENATCTBEHHOTO JO0CTyNa OOyJaromuxcs B y4eOHbBIE MO-
MeIleHus, 00bEKTY NUTAHUS, TyaJIeTHBIC W JPyrye MOMEIICHUSI YHUBEPCUTETA, a TAKKE MpeObl-
BaHUS B YKa3aHHBIX MTOMEIICHUAX (HATHYME PACIITUPEHHBIX JBEPHBIX MPOEMOB, IOPYYHEH U IpY-
TUX MPUCTIOCOOJICHU).

— THMChMCHHBIC 3aJaHUS BBITIOJTHSIIOTCS HA KOMITBIOTEPE CO CIICIHUATU3UPOBAHHBIM

MIPOrPaMMHBIM 00€cTIeYeHIEeM U HaIMKTOBBIBAIOTCS ACCUCTEHTY;
—  TI0 JKEJIAHUIO CTY/IEHTa SK3aMEH IPOBOAUTCS B YCTHOH (opme.

OOyyaromuecs: U3 yucia JUL ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbsI 00€CIIEUEHBI
ANIEKTPOHHBIMU 00pa30oBaTeIbHBIMU pecypcamMu B (hopMax, aganTHUPOBAHHBIX K OTPaHUYEHUSIM
UX 3I0pOBBSI.
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9. IUCT MEPEYTBEPKJIEHUSI PABOUYEH ITPOIr'PAMMBI JJUCITUTIIMHBI
PaGouas mporpamma: TeXHOIOTUN HHTEIUICKTYAITBHOTO aHAIHM3A TAHHBIX

onobpena Ha 2021/2022 yue6nsrii roa. [Ipotokosn Ne 3acemanus Kadeapsl oT
«_» 20

B pabouyro mporpamMmmy BHECEHBI CICIYIONTUE N3MCHECHHS:
1. B yactu paszaena «YueOHO-MeTOOMYECKOE U MHPOPMANMOHHOE 00ECIIEYeHUE TUCITUILIUHBD)

Pa3pabotunk nporpaMmel
3aB. kadenpoii
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IMPHJIOKEHHUE

Pacnpenesienue 6a,1710B TeKylero u pyoe;xHoro KOHTpPOJIA

Cymma 6ajjioB

Nen/n B konrpous O6mas cymma 1-51 TOuKa 2-51 TOUKa 3-51 TOuKa
1 [Tocemnenue 3aHsaTHI o 10 damios mo 3 0. 1o 30. 1o 40.
2 Texymuii KOHTPOIb: 1o 30 damioB mo 10 0. mo 10 0. mo 10 0.
3 PybexubIii KOHTpOIE, (Te- 1 30 50000 710 10 6. 70 10 6. 70 10 6.
CTHPOBAHHUE U KOJUIOKBHYM)
4 Hroro cymma Teky1ero u
PyOeKHOTO KOHTPOJIS 1o 70 damios 1o 230 1m0 23 0 10 24 0
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