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1. Ileab u 3a7a4u OCBOEHHS U CHUILTHHBI (MOYJIs1)
Ilenn ocBOCHMS TUCITUTLINHEL:

- 3HAKOMCTBO CTYACHTOB € IPOOJIEeMaMHU M TEXHOJIOTHSAMH PaOOThI C JAHHBIMU OTPOMHOTO
pasmepa (Big Data), popmupoBanue mpeacTaBaeHus O BO3MOKHOCTAX U OTpaHUUEHHSX
OCHOBHBIX METOI0B 00pa0OTKH, aHaJIM3a OOJIBIINX JAHHBIX;

- U3y4YEeHHE CTyIeHTaMU COBPEMEHHOT0 cocTosiHus Teopuu Big Data;

- IpUOOpETEeHNE 3HAHUN O TEXHOJIOTHSIX MOJIMOTOBKU, XpaHEHUsI, 00paOOTKH 1 aHa/IM3a OOJIBLINX
JTAHHBIX;

- IPUMEHEHHE CTATUCTMYECKUX M MATeMaTHYEeCKHUX METOJOB AJIs aHaju3a OOJbIINX 00bEMOB

nH(popMaInu;

- IOJIyYeHHE 3HAHUN O TEXHOJIOTUSAX U MeTojax aHanusa Big Data u untepriperanun
pE3yJIbTATOB.

3aauu OCBOEHUS TUCLUIUIMHBL

- U3y4Y€HHUE OCHOBHBIX METOJIOB XpPaHEHUs U aHaju3a OOJIbIINX JaHHBIX, B TOM 4yHcie B chepe
KOPHOPaTUBHbBIX (PMHAHCOB, MUPOBBIX PHIHKOB, IOCTPOSHUS MOJIE€JIEN U MPOTHO3UPOBAHUS;

- opMupoBaHUE MPAKTUYECKOTO HABBIKA MO pabOTE C KIIaCTEPOM XpaHeHUsS B 00paboTku Big

Data na npumepe Cloudera Hadoop, BEIOOpY METOIOB M TEXHHYECKUX PELICHUN B 3aBUCUMOCTHU

OT THIIA pelIaeMoil 3agaun oOpabOTKU JaHHBIX U UX 00bEMA;

- YMCHHUEC HUCIIOJIB30BATH I/IHCTPYMeHTapI/Iﬁ aHajin3a JaHHbIX U UX BU3yaJIU3alluu.

2. Mecto aucunnimnabl B ctpykrype OIIOII BO
Jucuunnuna «Big Data (TexHomoruu 60nbIIMX JTaHHBIX)» OTHOCUTCS K 00s13aTEIbHOMN
gyactu broka 1 «Jlucrumamael (MOAY/IM)» OCHOBHOM 00pa3oBaTEIbHOW MPOTpaMMBI 10
HanpasieHuto moarotoBku 02.04.02 «®PynpamenTanpHas WHPOpPMATHKA W MH(POPMAITMOHHBIC
TEXHOJIOTMM»  MAarucTepckoid mporpaMmbl  «MoJeianpoBaHHE CUCTEM  HCKYCCTBEHHOI'O

HWHTCIJUICKTa» U U3YYaCTCAd B 4 CEMECTPE 2 roaa.

3. TpeOoBanus K pe3ybTAaTAM OCBOCHUS IMCUHMIIJIMHBI (MOIYJIs1)
[Tponiecc M3yueHHs AUCIUILTMHBI HANIPaBIeH Ha (JOPMUPOBAHHE HIIEMEHTOB CJIETYIONINX
xomnereHMd B coorBeTcTBUM ¢ PI'OC BO u OIIOII BO no naHHOMY HamnpaBiE€HUIO
HOJTOTOBKH:

yHuBepcajbHble (YK):

Koapbl Conep:kanue KoMINeTeHIIUT




VK-1 Crioco6eH oCyIEeCTBIATh KPUTHUECKUI aHAINU3 TPOOJIEMHBIX CUTYAIM Ha
OCHOBE CUCTEMHOI0 MOJIX0/1a, BbIPa0aThIBaTh CTPATETUIO JEHCTBHIMA

oomenpodeccuonanbubix (OIIK):

Koasl CopnepxxaHue KoMIneTeH UM

Crioco0eH MHCTAJUTMPOBATh U COTMIPOBOXKAATH IPOrPaMMHOE 00ecTIeueHUE
OIIK-5 WH(POPMAIIMOHHBIX CUCTEM, OCYIIECTBIATh 3()PEKTUBHOE yIIPABICHUE
pa3paboTKO MPOrpaMMHBIX CPEJICTB U MPOSKTOB

npodeccuonanbubix (IIKC):

Koapbl Conep:kanue KOMIETEHIIUN

CriocoOeH pyKOBOAUTH NIPOEKTAMHU IO CO3/IaHUIO, BHEAPEHHIO U UCTIOIb30BAHUIO
IIKC-7 | onHOI MM HECKOJIBKUX CKBO3HBIX HU(POBBIX CYOTEXHOJIOTUI HCKYCCTBEHHOTO
UHTEJUIEKTA B IPUKJIAIHBIX 00JaCTIX

B pe3ynbrate ocBO€HUS AUCHUITIIMHBI 00 yUYaIOLIUICs TOKEH:
3HaTh:
- 0COOCHHOCTH UCTIOJIb30BAaHUS BHEITHUX U BHYTPEHHUX KaHAJIOB CBSI3U MPH Nepeiaue OOoIbIINX
00BEMOB JIaHHBIX;
- cocTaB M Ha3HaueHue moayieit online/offline 06padoTku, moacHcTEM HHACKCUPOBAHUS U
XpaHEHHS JaHHBIX;
- (a3l 1 neicTBUS, BHIOJIHIEMbIE TPOrpaMMHBIM KapkacoM Hadoop mpu ucnonnenuu
MapReduce-niporpammsi;
- cocrtaB knactepa Apache Spark u Apache Kafka;
- cocTaB kiactepa Apache Cassandra;
- cpencTBa 0becredeHus COrJacoBaHHOCTH B BBICOKOIIPOU3BOIUTENIFHBIX CUCTEMAX XPaHEHUS
JTAHHBIX;
- BUJBI aJITOPUTMOB MAIIMHHOTO O0y4eHHUs, IPUTOAHBIE /ISl UCTIONb30BaHus B offline-momymsx,
- BUJIBI QJITOPUTMOB MAlIMHHOTO 00YYeHUsI, IPUTOIHBIE [T NCTIOIh30BaHus B onfline-MoTyisx.
Ymers:
- II0JIb30BAaThCS OCHOBHBIMHM METPUKAMU JIJIS1 OLEHKHU NMPOU3BOANTENbHOCTH BigData-cucrem;
- IPUMEHSATH CTaHJAPTHBIE CPEICTBA Pa3paOOTKH /ISl OPraHU3alUU MIPOIECCOB MOTOYHOU
00paboTKH OOJBITHUX 0OHEMOB JIAHHBIX;
- IPUMEHSATH TEXHOJIOTHIO KoHTeHHepu3auu OpenShift ast pa3zBepThIBaHHS TPOrPAMMHBIX
peleHuii B o0ake;

- OUCHUBATh H606XO,I[I/IMYIO MMPOU3BOAUTCIIBHOCTD Y3JIOB CCTU UCXOAA U3 HpOFHOSI/IpyeMOﬁ



Harpy3KH;

- IPOCKTUPOBATH OTKaSOYCTOﬁqHBLIC BBICOKOITPONU3BOAUTCIIBHBIC MOAYJIN MHACKCALIUN JaHHBIX,

npeaHa3HaueHHbIE [T MOACPKKH KOHKPETHBIX adropuTMoB BigData-ananuTuku;

- IPUMCHSTH I‘I/I6pI/I,I[HHe BBIYUCIUTCIIBHBIC TCXHOJIOTHH B 3aja4yaX MalllMHHOT'O O6y‘leHI/IH.

Baanern:

- MeToslamMu Jiekommo3uiuu BigData-3amay;

- crmocobaMu OpraHU3aIMy BHEITHUX ceTeBhIX nHTepdeiicoB BigData-cuctem u nmoctpoeHus

monynelt s online/offline oO6padoTku;

- IpUHOHXIIAMHU ITOCTPOCHUA MHTCTIPALITMOHHOI'O KJIIACTCPHOI'O I/IHTep(l)eflca JIA OpraHru3aliv

B3aI/IMOZI€I\/IICTBI/I$I pacupeacCICHHBIX CUCTEM,

- HaBbIKaMU yTpaBJIeHUs KU3HEHHbIM 1ukioM Hadoop-kiactepa;

- criocobamu passeptbiBanust MapReduce-nporpamm B Hadoop-okpyskenuu;

- MAaTEMAaTUYCCKUM allllapaToM TCOPUU BepOﬂTHOCTeﬁ 1 TCOpHUU MAaCCOBOTO O6CJ'Iy)KI/IBaHI/I$I I

MMOCTPOEHUS MOJIENIeH MOTOKOB JaHHBIX B BigData-cucremax;

- IPUHIUIIAMH TpaHCPOpMaIUH MTOTOKA BXOAsIIEeH HHPOPMALIMU B IOTOK OOBEKTOB XpaHEHUS

Big Data-cucremsl;

- CrIoco0aMu MOBBIIICHUS MMPOU3BOAUTCIIBHOCTHU AJITOPUTMOB MAllIMHHOT'O o6yquI/m C

IIPUMEHCHUEM FI/I6pI/II[HBIX BBIYMCIIMTEIILHBIX TEXHOJIOTHIA.

4. Conaep:xaHue ¥ CTPYKTYPa JUCHHILTHHBI (MOITYJIsI)

Taonuya 1. Cooepicanue oucyunaunvt (modynn) «Big Data (Texnonozuu 601vmux 0anHbIX)»
(nepeuensb oyeHOUHBIX CPEOCME U KOHMPOIUPYEMBIX KOMNEMEeHUU L)

Kon
Ne HaumenoBanmue KoHTpoJmpyemoii | HaumeHoBaHme
n/n pas)leﬂa/ TEMbI Cozlepmamle pasieta KOMIICTCHIINHN OLHCHOYHOI'0
(WM ee YacTH) cpeAcTBa
1 2 3 4 5
Apxurekrtypa OO111e Bonpockl OpraHu3aluu YK-1 IIpakTrueckas
Big Data Big Data-cuctem. [Ipo6iiemsl OIIK-5 pab6ora (I1P),
CHCTEM. opranmsaiuu Big Data-cuctem. TIKC-7 JoMaIHee
YacTs 1. Knaccudukanms xapakrepa 3aaa4d 3aganue (/[3),
JUTSL BBIOOpA TOIXOASIIIeH pyOexKHBIN
peanm3anuu. MeToasl koHTpoJib (PK)
nexomno3unmu Big Data-3agau.
1. MeTpuku pOU3BOAUTEITLHOCTH

Big Data-cuctem, coctas u
Ha3HAYCHUE MOJCHCTEM
BHYTPEHHUX/BHEUTHUX OOMEHOB,
noacucrtem online/offline
aHanmuTHKH. OCOOEHHOCTH
UCTIOJIb30BAaHMSI BHEITHUX U
BHYTPEHHUX KaHAJIOB CBSI3U IPU
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nepeaade 00JbIINX 00BEMOB
naHHbIX. OCHOBHBIE METPUKAMHU
JUTSL OIIEHKU TIPOU3BOIUTEILHOCTH
Big Data-cuctem. CriocoOsr
OpTraHU3aI[UU BHEIIIHUX CETEBBIX
untepdeiicoB Big Data-cucrem u
MIOCTPOEHUS MOAYJIEN IS
online/offline 06paboTKH.

ApXUTEKTypa
Big Data
CUCTEM.
Yacrts 2.

MeTpuky Mpou3BOAUTETHHOCTH
Big Data-cuctem, coctas u
Ha3HAa4YeHHE MOJICUCTEM
BHYTPEHHUX/BHEIIHUX OOMEHOB,
noncuctem online/offline
aHanuTuku. OcoOeHHOCTH
WCTIONIb30BaHMS BHEIITHUX U
BHYTPEHHUX KaHAJIOB CBSI3U MIPU
nepenaye O0ONbIINX 00HEMOB
naHHbIX. OCHOBHBIE METPUKAMHU
JUTSI OLIEHKU TIPOU3BOAUTEILHOCTH
Big Data-cuctem. CriocoOsr
OpTraHU3aI[Ui BHEIIHUX CETEBBIX
untepdeiicoB Big Data-cucrem u
MIOCTPOEHUS MOYJIEN JUIS
online/offline o6paboTkH.

YK-1
OIIK-5
[IKC-7

TP, /13, PK

Nudpactpykrypa
Big Data cuctem

CucrteMbl TOCTPOECHUS
BUPTYAJIU3UPOBAHHBIX CETEBbIX
uHppacTpyktyp. Cucremsl
JIETKOBECHON KOHTCHHEPHU3allUH.
Bomnpocsl BupTyanuzanuu
CETEeBBIX (PYHKIIUN U IOCTPOCHUS
MIPOTPAMMHO-OIIPEACIISIEMbIX
cererl. HazHaueHnne TeXHOIOT UM
SDN/NFV. Mexanu3Mbl paboThI
CHUCTEM yIIPABJICHUS
BUPTYaJIM3UPOBAHHBIMU
KOHTelHepaMu. TexHomorus
koHTeriHepu3anuu OpenShift pis
pa3BepTHIBAHUS POTPAMMHBIX
pemeHuit B obnake. [TpuHIIATIBI
HCIIOJIF30BAaHUS TEXHOIOT UM
OpenStack u OpenShift qs
OpraHU3aIuH CeTe BUPTYaIbHBIX
MAIlIMH ¥ CUCTEM YIIPaBJICHUS
KOHTEIHEpaMH.

YK-1
OIIK-5
[TKC-7

TP, ]13, PK

IlakeTHas
pacnpe/ieieHHas
o0paboTka
OOIBIINX
00BEMOB
IAaHHBIX

TexHomoTHs OpraHu3auu
MaKeTHOW 00pabOTKH OOJIBIITHX
o6bemoB nanHbIX MapReduce.
®a3bl U AeiCTBUS, BEIIIOJIHICMEIC
nmporpaMMHbIM Kapkacom Hadoop
npu ucnionneHnn MapReduce-
nporpammebl. Pazpabotka Java-

YK-1
OIIK-5
[TKC-7

TP, ]13, PK
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NPUIOKEHUS, UCTIONB3YIOIINE
Hadoop asisa BemmonHeHust
MaKeTHOW 00pabOTKH JTaHHBIX 110
Taiimepy. YpaBieHUs
KU3HeHHBIM 1ukioM Hadoop-
knactepa. Criocobamu
pasBeprteiBanus MapReduce-
nporpamMM B Hadoop-okpy:keHuu.

Ouenka
TIPOU3BOTUTEITH
Hoctu Big Data-
CUCTEM

DJIEMEHTHI TEOPUHU MAaCCOBOTO
00CITyKMBaHUS JIJIs1 OTICHKH
MIPOU3BOAUTEIHLHOCTH
pacrnpeaeIeHHbIX
BbIUMcIUTENbHBIX Big Data-
cucteM. OCHOBBI TEOpUU
MacCOBOT0 00CTY>KUBaHUS AJIst
pacueTra UHTEHCUBHOCTHU
MOCTYIICHHUS 3aIIPOCOB Ha
KaXIblid y3en cetu. OLeHka
HE00X0UMOI
MPOU3BOJAUTEIBLHOCTH Y3JIOB CETH
UCXOMS U3 IPOTHO3UPYEMOM
Harpy3ku. MaremaTudeckui
arrmnapaT TeOpUHU BEPOSITHOCTEHN 1
TEOPUU MACCOBOIO
00cCIy)KUBaHUs 1JIs IOCTPOECHHUS
MOJICJICH MIOTOKOB JaHHBIX B Big
Data-cucremax.

YK-1
OIIK-5
[IKC-7

TP, /13, PK

AcuHXpoHHast
o0paboTka
OOJBIINX
00BeMOB
JAHHBIX

[Tpuniuns! paboTsI C
texHosorueit Apache Spark st
BBITTOJTHEHHS aCHHXPOHHBIX
BBIYMCIIUTEIIBLHBIX OTIepaIfii U
CHUCTEMBI OUepeaeu s
yIpaBJICHUS] ACHHXPOHHBIMU
nporeccamu B Big Data-
cucremax. CocraB Kiacrepa
Apache Spark u Apache Kafka.
Opranuzanus 3arpy3Ku/BbIrPy3KU
uHpopMaluu B cucremax Apache
Spark u Apache Kafka.
AMUHUCTPUPOBAHUE CUCTEM
Apache Spark u Apache Kafka,
croco0aMu OpraHu3aIuu
ACMHXPOHHOT'O B3aUMOJCHUCTBUS
HECKOJIBKUX BBIYMCIUTEIHHBIX
3aJ1au.

YK-1
OIIK-5
[KC-7

TP, /13, PK

XpaHeHue
0OIBIINX
00BEMOB
JaHHBIX

Bricokornpou3BoauTenbHbIC
NoSQL-cuctemsl. [Ipeanocsuikmy,
TUIBI U XapakTepucTtuka. CoctaB
U XapaKTEePUCTHKU
BBICOKOTIPOU3BOIUTENBHBIX
(halJIOBBIX CHCTEM Ha MPUMEPE

YK-1
OIIK-5
[KC-7

TP, /13, PK
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GFS, HDFS u NFS v4.1. CoctaB
kiacrepa Apache Cassandra.
CpencrtBa obecriedeHust
COTJIACOBAHHOCTH B
BBICOKOTIPON3BOAUTEIBHBIX
CUCTEMaX XpaHCHUS JTaHHBIX.
OmnpeneneHre HEOOXOIUMOTO
THUIIA CUCTEMBbI XPaHEHHSI U CXEMY
YIaKOBKH JIAHHBIX B 3aBUCHMOCTH
ot 3agauu. [IpuHIUTIBI
TpaHchopMaIuy moToka
BXOZsIIeH HHOOPMAIUK B TOTOK
00BexTOB XpaHenus Big Data-
CUCTEMBIL.

8. [Toctpoenue Moaynu nHAEKCAUUK TaHHBIX IS VK-1 I1P, 13, PK
HHIEKCOB Big Data-cucrem. Haznauenue OIIK-5
MOJyJIEN UHIEKCALUH TAaHHBIX U TIKC-7
TpeOOBaHUS K HUM.
IIpoextupoBanue
OTKa30yCTONYMBBIX
BBICOKOTIPOU3BOIUTENBHBIX
MOAYJIeH WHICKCAIINH TAHHBIX,
npeaHa3HaYeHHBIC NS
MOJIJICPKKH KOHKPETHBIX
anroput™MoB Big Data-ananutuku.
[TpuHIUTIBI TOCTPOCHUSI M OIIEHKH
MPOU3BOAUTEIBHOCTHU MOACUCTEM
WHIEKCALMH JAHHBIX.

9. bubnuorexn AJITOPUTMBI MAIIMHHOTO VK-1 IIP, 13, PK
MaIIMHHOT O 0o0y4eHus, IpeJHa3HauYCHHbIE IS OIIK-5
oOy4eHus s MMaKEeTHOH U ITOTOYHOI IIKC-7
Big Data- 00paboTku. Busl anroputmMos
CHCTEM MaIIuHHOTO 00Yy4YeHUS,

MPUTOIHBIE JIJISl UCTIOJIH30BAHUS B
offline-mMonynsx, Bumbt
AJITOPUTMOB MAIIMHHOTO
00yYeHUs, TPUTOTHBIC IS
ncroibp3oBadus B onfline-
Moaysix. [Ilpumenenue
TUOPHUIHBIX BBIYUCITUTEIIBHBIX
TEXHOJIOTHH B 3aJja4ax
MalIMHHOTO o0yueHus. Criocoosl
MOBBIIIEHUS POU3BOUTEILHOCTH
aJTOPUTMOB MAIIMHHOTO
00yYeHUs ¢ TPUMEHECHUEM
TUOPHUIHBIX BBIYUCITUTEIBHBIX
TEXHOJOTHH.

Ob6mas TpynoémkocTs auciuiuimHbl «Big Data (TexHomoruw OONBIIMX JaHHBIX)»

cocraBigeT 4 3auéTHele enuHuIpl (144 gaca).




Taonuua 2. Cmpykmypa oucuyuniaunst (mooyasn) «Big Data (Texnonozuu 601vuiux 0anHbIX))»

TpyroeMkocTh
Bux pabGorsi 9JaCcOB / 3a9YeTHBIX eTHHHIL

4 cemecTp BCETO
O0mas Tpy10eMKoCTh (B 4acax) 144 144
KonTtakTtHasi pabora (B yacax): 50 50
Jexyuonuvie sauamus (/1) 10 10
Ilpakmuueckue sanamus (113) 40 40
Cemunapckue 3ansamus (C3) - -
Jlabopamopnwvie pabomot (JIP) - -
CamocrosiTesibHast padora (B 4Yacax), B TOM YHCJe 85 85
KOHTAKTHasi padoTa (BHe ayIUTOPHAs):
PacueTtHo-Tpaduyeckoe 3aganue - -
Pedepar (P) - -
Occe (D) - -
Konrponsnas pabdora (KP) - -
CamocTtosiTenbHOE U3YUSHHUE Pa3/iesioB 85 85
Kypcogoii npoekr (KII), kypcosas padota (KP) - -
[ToarotroBka U MPOXOKACHUE TPOMEKYTOUHOM aTTECTAIIUN 9 9
Buja npoMeKyTo4HO# aTTecTannu 3a4er 3ayer

Tabnuuya 3. Jlekyuonnvie 3aHaAmus

Tema

Beoonoe 3anamue. O6mue Borpocs! opranuzanmu Big Data-cucrem. [IpoGiemsbr
opranu3zanun Big Data-cucrem. Kitaccudukanus xapakrepa 3a1a4 i Bbloopa
noxosimei peanuzanun. Meronsl nexommnosunmu Big Data-3agau.

Apxumexmypa Big Data cucmem. Yacms 1. MeTpuku npousBoautenbHoctu Big Data-
CHCTEM, COCTaB U Ha3HaYCHHE MOACUCTEM BHYTPEHHUX/BHEIIHUX OOMEHOB, MO/ICUCTEM
online/offline ananuTuku. OcOOEHHOCTH UCIIOJIb30BAHUS BHEUTHUX U BHYTPEHHHUX
KaHAJIOB CBSI3U MpH nepejiade 60IbIINX 00bEMOB JIaHHBIX.

Apxumexmypa Big Data cucmem. Yacmo 2. CiocoObl HHTETpallUU TOJICUCTEM
online/offline 06paboTKH, MOACUCTEM HHACKCUPOBAHUS U XpPaHCHH IaHHBIX. BBenenue B
poOJIeMaTUKy IOCTPOCHUSI CUCTEM MOHUTOPUHIA BBIYMCIUTEIbHBIX pecypcoB. CocTaB u
Ha3Ha4eHUe (Ha MPUMEPE CUCTEMbl MOHUTOPUHTA BBIYHCIUTEIBHBIX PECYPCOB) MOIYIICH
online/offline 00pabOTKH, MOACUCTEM MHAESKCUPOBAHUS M XpPAaHEHHSI JAHHBIX.

Hupppacmpyxmypa Big Data cucmem. CuCTeMbI TOCTPOSHHS BUPTYaJIN3UPOBAHHBIX
ceTeBbIX HHPpacTpyKTyp. CHCTEMBI IETKOBECHOM KOHTeWHepHu3auu. Bomnpockl
BUPTYaIU3aIlMU CETEBBIX (PYHKIMIA U TIOCTPOCHUS TPOTPAMMHO-OIIPEIEISIEMBIX CETEH.
Hasnauenue trexnonoruit SDN/NFV. Mexanusmbl paboThl CUCTEM yIpPaBICHHUS
BUPTYAJIU3UPOBAHHBIMU KOHTCHHEPAMHU.

Ilaxemnas pacnpedenenuas oopabomra 601buux 06vemos Oanusix. TeXHOIOTUSI
OpraHu3aIuy NakeTHOH 00paboTKu O60abIIMX 00beMOB TaHHBIX MapReduce. ®Da3bl n
JEHCTBUS, BBITIOJIHAEMBIC POTrPaMMHBIM KapkacoMm Hadoop mpu ucronHeHnn
MapReduce-niporpaMmai.
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Oyenka npouzeooumenvrnocmu Big Data-cucmem. 1eMEHTbI TEOPUH MaCCOBOTO
00CITy>KUBaHU JUIsl OLEHKU IPOU3BOIUTEIBHOCTH PACIIPEICIIEHHBIX BBIUMCIUTEIBHBIX
Big Data-cuctem

Acunxponnas obpabomra 60rvuux 06vemos oanuwix. [IpUHIMITBI pabOTHI ¢ TEXHOJIOTUEH
Apache Spark nns BeIONHEHNSI aCHHXPOHHBIX BBIUMCIUTEIBHBIX OMEPAIii U CUCTEMBI
ouepeiell TS yIpaBICHHs aCHHXPOHHBIMU Tiporieccamu B Big Data-cuctemax. Cocras
knactepa Apache Spark u Apache Kafka.

Xpanenue 6orvuux 0o6vemos oanusix. BeicokonpounssoautenabHbie NoSQL-cucTemsi.
[Ipeanoceiku, TUTIBI U XapakTepucTuka. CocTaB M XapaKTePUCTUKH
BBICOKOIIPOU3BOIUTENBHBIX (harioBbix cucteM Ha mpumepe GFS, HDFS u NFS v4.1.

Ilocmpoenue unoexcos. Mopynu uHIEKcaMu JaHHBIX 11 Big Data-cuctewm.
Ha3znauenme mopynell WHAEKCAIMW JaHHBIX M TpeOoBaHUS K HUM. [IpoekTupoBaHue
OTK&30yCTOI>i‘-IHBLIX BBICOKOIIPOU3BOAUTCIIbHBIX Mo;[yneﬁ HNHACKCAlIun JaHHBIX,
MpeHa3HauYeHHbIe MJI1 TOJICPXKKH KOHKPETHBIX airopuTtMoB Big Data-aHanutuku.
HpI/IHIII/IHBI MNOCTPOCHUA ©W OLCHKU IMPOU3BOAUTCIBHOCTH MOJACHUCTEM HWHIACKCAIIUU
JTAHHBIX.

Taénuya 4. lIpakmuueckue 3anamus (CeMuHapcKue 3aHAMUSL)

Ne
n/n

Tema

HpaKTI/I‘-IeCKI/IC 3aHATHUA IO JUCHUILIMHE HC NPCAYyCMOTPCHLL

Taonuua 5. J/labopamopnusie padomul no oucuyuniune (MooyJiw)

Tema

CriocoObI OpraHu3aliy BHEIIHUX CETeBBIX HHTepdeiicoB Big Data-cuctem u nmoctpoeHus
mosyaeit i online/offline 00paboTKH.

CraHgapTHBIC Cpe/icTBa pa3pabOTKH Il OPraHU3aIHMH MTPOIIECCOB MOTOYHOU 00paboTKH
00JIbIITUX 00BEMOB JaHHBIX.

Hasznauenue texuonorui SDN/NFV.

PazpaboTtka Java-npunoxxenus, ucrnonb3ytonme Hadoop 1uist BbIONIHEHUS TaKeTHON
00pabOTKH JaHHBIX IO TAWMEpY.

Maremarnueckuii anmapaT TEOPUU BEPOSITHOCTEH U TEOPUH MACCOBOTO OOCITYKHBAHHS
JUIsl IOCTPOEHUSI MOJiesiel MOTOKOB aHHbIX B Big Data-cucremax.

CocraB kinactepa Apache Spark u Apache Kafka.

Onpenenenrie HEOOXOIUMOTr0 TUIIA CUCTEMbI XPAaHEHMSI U CXEMY YIIAKOBKH JIaHHBIX B
3aBUCUMOCTH OT 3aJa4H.

IIpoekTupoBaHue 0TKa30yCTONYHBBIX BEICOKOIIPOU3BOANUTENBHBIX MOAYJICH HHAEKCALIUU
JAHHBIX, TPeIHA3HAYCHHBIE JJIS TOAJEPKKH KOHKPETHBIX anroputMoB Big Data-
AHAJIUTUKH.

AJTOPUTMBI MAITUHHOTO 00YYEeHHUsI, IPEAHa3HAUYCHHBIE [T MAKETHON U MOTOYHON
00paboTKH.

10.

Buapl anropuTMOB MammMHHOTO O0YYEHWs, PUTOJTHBIE IS UCTIOIb30Banus B onfline-
MOIYJISIX.

Taonuua 6. CamocmoamenvHoe uzyuenue pazoenos OUCUUnIunsl (Mooy/s)
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BOHPOCLI, BBIHOCMMbBIE€ HA CAMOCTOATE/IbHOEC U3YUYCHHUE

n/n

| Cnoco0Obl opraHu3aly BHEIIHUX ceTeBbIX nHTepdeiicoB BigData-cucrem u nocrpoeHus
" | momyneit g online/offline 00paboTkw.

) [TpUHIHUITEI TOCTPOEHUS HHTETPAIIMOHHOTO KJIACTEPHOTO HHTEepdeiica Aisi opraHu3auu

B3aUMOJICHCTBHS PACTIPEICIICHHBIX CUCTEM.

3 [Tpuniune! ucnons3oBanus Texnonoruit OpenStack u OpenShift s opranuzanuu ceteit
" | BUPTYaAJIBHBIX MAIIMH M CHCTEM yNPaBICHUS KOHTEHHEPaMH.

4 VYnpasnenus xxu3HeHHBIM uKiIoM Hadoop-knacrepa. Crioco6aMu pa3BepThHIBAHUS

MapReduce-niporpamm B Hadoop-okpyskeHHH.

OCHOBBI TEOPUH MAaCCOBOTO 00CITYKHUBAHUS JUIsl pacueTa MHTEHCUBHOCTHU TIOCTYILIICHUS
5. | 3ampocoB Ha Kaxabli y3en ceTd. OueHka HeoOX0IUMOM MPOU3BOIUTEIHHOCTH Y3JIOB CETH
WCXOJs U3 TPOTHO3UPYEMOU HArPy3KH.

AnmunuctpupoBanue cucteM Apache Spark u Apache Kafka, cnoco6amu opranuzamym

6 ACHHXPOHHOTO B3aMMOJIECHCTBUSI HECKOJIBKUX BBHIUMCIIUTENBHBIX 3a/1a4.

7 [Tpuniune! TpanchopMaIiy MOTOKa BXOAAIIEH HHPOPMAIIUY B IIOTOK 00BEKTOB XpaHEHHUS
" | Big Data-cuctemsl.

3 bubnuorexu MmammuHoro 00yueHus st Big Data-cucteM. AnropuTmbl MalliiHHOTO

o0y4eHUs1, IpeIHa3HAYCHHBIC JUIS TAKETHOM M IIOTOYHOK 00pabOTKH.

5. OueHovHble MaTepHAJbI VI TEKYIIEr0 U Py0e:KHOT0 KOHTPOJISl YCIIeBAeMOCTH
U NIPOMEKYTOYHOM aTTeCTALUM

KoneunbiMu pe3ynbTaTramMu 0CBOSHHs IporpamMmsel aucuuiuingbl «Big Data (Texnomoruu
OOJIBIIIUX JTAaHHBIX)» SBIAIOTCS CHOPMHPOBAHHBIE KOTHUTHBHBIE JIECKPUITOPHI «3HATHY,
«YMETBY», «BIAAECTH», PACHUCAHHBIC IO OTAECIBHBIM KOMIETCHIUSIM. DOpMHUpPOBAHHE ITHUX
JIECKPUIITOPOB MPOUCXOJUT B TEUEHUE BCErO0 CEMECTPA MO 3TalaM B PaMKax pas3IMYHOIO BUJIA
3aHITHIA U CAMOCTOSITEIEHON PabOTHI.

B xone n3yueHuss AUCIUTUIMHBI TPEAYCMATPUBAIOTCS MeKYWUll, pyOedcHblil KOHMPOb U
NPOMENCYMOUHA AMmMecmayusl.

Koumponvnvle meponpusmus no OucyuniuHe TIPOBOISTCS B COOTBETCTBHH C
[TonoxxenneM o OalmbHO-peHTHHrOBOM cucTeMe aTtTectauuu obOydarommxcs KBI'Y. Ouenka
YCIIEBAEMOCTH OOYYaIOIIETOCs OCYIIECTBIISECTCS B XOJ€ TEKYIIEro U PyOeKHOr0 KOHTPOJIS, a
TaKXe MPOMEKYTOUHOU aTTECTALIUH.

5.1. OueHo4HbIe MaTEePHUAJIBI VISl TEKYIIEr0 KOHTPOJIS

Lenv mekyueco KOHmMpo.is — OLIGHKA PE3yJIbTATOB paOOTHI B ceMecTpe U oOecrieyeHre
CBOEBPEMEHHOW 00paTHOM CBS3H, JIJIs1 KOPPEKITMU O0YyUYCHHS, aKTUBH3AIIUHA CAMOCTOSITCIIbHON
paboTsl obyuaromerocst. OOBEKTOM TEKYIIETO KOHTPOJIS SBISIFIOTCS KOHKPETH3NPOBAHHBIC
pe3yabTaThl 00yueHus (yueOHbIe JOCTUXKEHHUS ) TI0 TUCIUILIMHE.

Texywuii koHmponb ycIeBaeMOCTH 00€CIeYMBACT OICHUBAHUE XOJa OCBOCHHS

JUCHHUIINIMHBI BKJIIOYACT: OTBCTbI HA TCOPCTHUYCCKHC BOIIPOCHI HA IMPAKTHYCCKOM 3aHATHUH,
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pelieHre TPaKTHUYECKUX 3aJad U BBIIOJHEHUE 3aJlaHUd Ha MPaKTUYECKOM 3aHSATHUH,
CaMOCTOSITEJIFHOE BBINIOJHEHUE WHAMBHUIYaJbHBIX JOMAIHUX 3aJaHUil (Harpumep, pelieHue
3aJa4) ¢ OTYETOM (3aILUTOI) B yCTAaHOBJICHHBIH CPOK, HAIIMCAHUE JIOKJIAI0B, pedeparos.

OneHka KayecTBa MOJATOTOBKM HA OCHOBAaHWU BBHIMOJTHEHHBIX 3a/JlaHUN  BEIETCS
npernojaBaTesnieM (C OOCYKIEHHEM pe3ysbTaToB), Oasibl HAYUCISIIOTCS B 3aBUCUMOCTH OT
CJIOHOCTH 3aJ]aHUsl.

5.1.1. Bonpocel no memam oucuyunaunst «Big Data (Texnonozuu 601vmux 0anHbIX)»
(konmponupyemwie komnemenyuu YK-1, OIIK-5, IIKC-7)

Tema 1. Apxumexmypa Big Data cucmem. Yacmeo 1.

O6mme Bompockl opranm3anuu Big Data-cuctem. [Ipobmemsr opranmsamuu Big Data-
cucteM. Knaccudukanusa xapakrepa 3afad Ui BbIOOpa MOAXOAsIIEH peanu3auuu. MeTonbl
nexommno3umu Big Data-3agau. Metpuku npousBogutenbHocTH Big Data-cucteM, coctaB u
Ha3HAaYeHUE TOJCUCTEM BHYTPEHHMX/BHEIIHMX 0OMEHOB, mojcucteM online/offline ananutuku.
Oco0eHHOCTH UCTOIb30BaHUS BHEIIHUX M BHYTPEHHHUX KaHAJIOB CBSI3U MpU Hepenaye OObIINX
00beMoB JaHHBIX. OCHOBHBIE METpPUKaMU ISl OLIEHKU Mpou3BoauTeabHOCTH Big Data-cuctem.
CriocoObl OpraHu3alMyd BHEIIHUX CeTeBBIX HHTepdeiicoB Big Data-cucteM M TOCTpOCHHUs
Mmonynelt g online/offline 06paboTku.

Tema 2. Apxumexmypa Big Data cucmem. Yacmo 2.

Metpuku npousBoautensHocTd Big Data-cuctem, coctaB M Ha3Hau€HHE MOJICHCTEM
BHYTPCHHUX/BHEIIHUX 0OMeHOB, moxacucteMm online/offline awmamutuku. OcobeHHOCTH
WCTIOJIb30BAaHUsI BHEITHUX W BHYTPEHHUX KAHAJIOB CBS3M MpHU Tepeaude Ooybmmx 00heMOB
naHHbIX. OCHOBHBIE METPUKAMHU JJIs OLEHKU MpousBoauTenbHocTH Big Data-cuctem. CriocoOsl
OpraHu3aIliy BHENIHUX ceTeBbIX MHTep(deiicoB Big Data-cucteM u mocTpoeHUs MOayseH s
online/offline o6paboTku.

Tema 3. Ungpacmpyxkmypa Big Data cucmenm.

CucteMbl TIOCTPOCHHS BUPTYAIH3UPOBAHHBIX CETEBBIX HHEGPAcTpyKTyp. CHCTeMbI
JIETKOBECHON KOHTeiHepu3anuu. Bompockl BUpTyaln3alMi CETEeBBIX (YHKIMH M MOCTPOCHUS
nporpaMMHO ompenensieMbix ceteil. Hasnauenue texnonoruit SDN/NFV. Mexanusmsl paGoTsl
CUCTEM YIIpaBJICHUsI BUPTYyaIU3UPOBAHHBIMU KOHTEHepaMu. TeXHOJOrHs KOHTEHHepu3auuu
OpenShift ans pa3BepThIBaHUS MPOTPAMMHBIX pelieHuil B obnake. [IpHHIMIBI MCTIONB30BaHUS
texnonoruii OpenStack u OpenShift nns opranuzanuu cereil BUPTyalbHBIX MAIIMH U CHCTEM
yIpaBieHUs] KOHTeHHEepaMu.

Tema 4. Ilaxemnuas pacnpedenennas 06padbomra 601bwUX 00bEeMOB OAHHDIX.
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TexHonorust opraHu3alMy MaKeTHOM 00paboTku OOJBIIMX O0BEMOB  JAHHBIX
MapReduce. ®a3pl u fAeilcTBHs, BBINOJHSAEMbIE IporpaMMHbBIM KapkacomM Hadoop mnpu
ucnonnenuu MapReduce-nporpammel. PazpaboTka Java-npunoxenus, ucrnonb3yromue Hadoop
JUTS BBITIOJTHEHUSI TTAaKETHOM 00paOOTKHU JaHHBIX O TaiiMepy. YTpaBleHUs KU3HEHHBIM ITHKJIOM
Hadoop-knactepa. Cioco6amu passepteiBanust MapReduce-nporpamm B Hadoop-okpysxeHuu.

Tema 5. Oyenxa npoussooumenvrocmu Big Data-cucmenm.

DNeMEeHThl TEOPHUH MAacCOBOTO OOCTY)KMBAaHUS JJIsi OLEHKHA IPOU3BOAUTEIBHOCTH
pacnpesieIeHHbIX — BbIUMCIUTENbHBIX Big Data-cucteM. OCHOBBI TEOPUHM  MacCOBOTO
00CITy>KUBaHUS JJI pacuyeTa UHTEHCUBHOCTHU MOCTYIICHHUS 3alIPOCOB Ha KaXIbIi y3€J CeTH.
OneHka He00X0UMOM MTPOU3BOUTENILHOCTH y3JI0B CETH UCXO0/IS U3 IPOTHO3UPYEMOM Harpy3Ku.
Marematnueckuii amnmapaT TEOPUHM BEPOATHOCTEH M TEOPUU MACCOBOTO OOCITYXUBAHUS IS
MOCTPOEHHSI MOJIeNIel MOTOKOB AaHHBIX B Big Data-cuctemax.

Tema 6. Acunxponnas obpabomra 6016UUX 00BEMOE OAHHDBIX.

[Ipuntuner  pabotel ¢ TexHojoruei Apache Spark s BeIONHEHHMST aCHHXPOHHBIX
BBIUMCIUTENBHBIX ONEpaluii U CUCTEMbl oOuepeiei [Uisl YIpaBlI€HHUS ACHUHXPOHHBIMU
nporeccamu B Big Data-cuctemax. CoctaB kmactepa Apache Spark u Apache Kafka.
Opranuzanus 3arpy3ku/BeIrpy3ku uHpopmammu B cuctemax Apache Spark m Apache Kafka.
AnvunuctpupoBanue cucteM Apache Spark um Apache Kafka, cnocobamm opranmuzanuu
ACUHXPOHHOTO B3aUMOJECHCTBUS HECKOJIBKUX BHIYMCIUTENBHBIX 3aa4.

Tema 7. Xpanenue 601vuiux 06vemMo8 OAHHUBIX.

BricokomnpousBoautenbabsie NoSQL-cuctemsl. [Ipeanochbuiky, TUIIBI U XapaKTepUCTHKA.
CocTaB M XapaKTEpUCTHKU BBICOKOIPOU3BOJIUTENbHBIX (ailioBeix cucteM Ha mpumepe GFS,
HDFS u NFS v4.1. CocraB xknactepa Apache Cassandra. CpenctBa oOecrieueHus
COIJIaCOBaHHOCTH B BBICOKOIIPOM3BOJIUTENBHBIX CHCTEMax XpaHeHus JaHHbIX. OnpeneneHue
HEOOXOAMMOTO THUIIA CUCTEMbI XPAaHEHHUS U CXEMY YIaKOBKH JIaHHBIX B 3aBUCUMOCTH OT 3a/1a4H.
[Tpuniune! TpancopMaluy MOToKa BXOAAIIEH HHPOPMAIMK B MOTOK 0O0OBEKTOB XpaHeHus Big
Data-cucremst.

Tema 8. Ilocmpoenue unoexcos.

Monynu nHaekcauu ganHbix A Big Data-cucrem. Haznauenue Momyseit mHaeKcaum
JIAaHHBIX U TpeOoBaHUs K HUM. [IpoekTHpoBaHNE OTKAa30yCTOWYMBBIX BHICOKOIPOU3BOIUTEIBHBIX
MOy MHIEKCAIlMU JAaHHBIX, MpeJHa3HAYCHHBIC I MOAJEPKKH KOHKPETHBIX alrOPHUTMOB
Big Data-ananutuku. IIpuHUOMOB TOCTPOEHUS M OLEHKUM HPOU3BOAUTENBHOCTH MOJCHUCTEM
MHJEKCAllUU JIaHHBIX.

Tema 9. Bubnuomexu mawiunno2o ooyuenus ons Big Data-cucmenm.
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AJTOPUTMBI MAIIIMHHOTO O0YYCHHUS, MPETHA3HAUYCHHBIE JJIS TAKETHON M MIOTOYHON 00pabOTKH.
Bunbl anropuTMoB MalIMHHOTO O0Yy4eHMsI, IPUTOAHbBIE AJI ucnoib3oBaHus B offline-monynsx,
Bunbl anropuTMOB MalllMHHOTO OOYYEeHUsI, IPUTOAHBIE JIJIS HCIOIB30BaHus B onfline-Moaysx.
[IpumeHeHre THOPHUIHBIX BBIYMCIUTENBHBIX TEXHOJIOTHH B 3aJauyax MAIIMHHOTO OOYyYeHHS.
CnocoObl  TOBBIIMICHHUS  MPOW3BOAUTEIBHOCTH  AJITOPUTMOB  MAIIMHHOTO  OOy4YeHHS C
MIPUMEHEHUEM THOPHUIHBIX BBIYUCIUTEIBHBIX TEXHOJIOTHH.
Kpumepuu ¢popmuposeanusa oyenok (oyenusanus) ycmmuozo onpoca

YCTHBIN OMpOoC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yu€Ta 3HAHMN O0YYaromerocs
no nucuuiuinHe «Big Data (Texnomoruu O0dbIIMX JaHHBIX)». Pa3BEpHYTHI OTBET
oOyyaromerocst JOJDKEH TIPEACTABIATh COOOW CBSI3HOE, JIOTHYECKH TIOCTEAO0BATEIIBHOE
COOOIIIEHNE Ha 33JJaHHYI0 TEMY, TTOKa3bIBaTh €r0 YMEHUE MIPUMEHSATH ONIPEICTICHHUS.

B pesynbrare yCTHOTO OIpoca 3HaHus, 00y4YaroIerocs OLEHUBAIOTCA M0 HIKaJIE:

KoanuecTBo

Kpurepun onieHuBaHuA
0aJ1710B puTep 1

5 OO6yuaromuiics

- MTOJTHO M3JIaracT U3yYeHHBINH MaTepHasl, 3HaeT Bce (YOPMYJIbI, IPUMEHSIEMbIC
METOJIbl ¥ UX TOYHOCTD;

- IOHUMACT MaTCpHrall, MOXKECT 000CHOBATH CBOU CYXIACHUA, IPUMCHUTL 3HAHUA
NPY PEIICHUH MPAKTHUECKUX 33]1a4 U JJaOOPATOPHBIX 3aaHUN JIJIs
CaMOCTOSTECIBHOTO BBIITIOJITHCHUSA |

- U3JIaraeT MaTepuall MOCIeJOBATEIBHO U MPABUIIBHO C TOYKH 3PEHUSI HOPM
JIUTEPATYPHOTO A3BIKA.

4 OOy4aromuiicss 7a€T OTBET, yAOBIECTBOPSIONINN TEM K€ TPEOOBAHUSAM, YTO H JIJIS
«5» 6aIoB, HO JAOMYCKAeT HECYIIECTBEHHBIC OMIMOKH, KOTOPBIE CaM e
WCIIPaBJISET, U HEKOTOPHIE HEAOUETHI B IMTOCIEAOBATEIILHOCTH U OPOPMIICHUN
M3JIaraeMoro Marepuasna.

3 OO6yuaromuiics oOHapy>KUBaeT 3HAHHUE U TOHUMaHUE OCHOBHOTO MaTepHaia Mo
IAHHOU TeMe, HO:

- M3JIaraeT MaTepHall HETIOJIHO U JIOMYCKAeT HETOYHOCTH B OTIPEICIICHUN
MIOHSTHUH, 3HAHUI METOJIOB, UX TOYHOCTH;

- HE yMEET JJOCTATOYHO IIyOOKO U JIOKa3aTelIbHO 00OCHOBATH CBOU CYXKICHHSI U
MPUMEHSTh METO/IbI;

- M3JIaracT MaTepHall HeTOCIIeIOBATEIIBHO, IOMYCKAET OIUOKH.

2 OO6yuatouuiicst 0OHapy>KMBaeT HEMOJHOE HE3HAHNWE HEKOTOPOU YacTH paszena
U3y4aeMoro MaTtepHania, 10myckaer ouMoKy B popMyInpoBKe U GopMyIax, MpH
OILICHKE TOYHOCTH METO/IOB.

1 OOyuaromuiicss 0OHapyKMBaeT HE3HAHUE HEKOTOPOM YaCTH pa3jiesia H3y4aeMoro
MaTepHaa, JoIycKaeT CylleCTBeHHbIE OMMOKU B POPMYJIHPOBKE U (OpMyIIax,
IIPU OIICHKE TOYHOCTU METOJIOB.

0 OO6yuarouiuiicst o0OHapy>KrMBaeT He3HaHUE OOJbIIEH YacTH pasjiena U3y4yaeMoro
MaTepuaa, JoIyckaeT olrOKH B OPMYITHPOBKE U (hopMyJiax, PH OLICHKE
TOYHOCTH METOJIOB.
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bannel MoOryr cTaBUTBCS HE TOJNBKO 3a €IMHOBPEMEHHBIM OTBET, HO U 3a
paccpelOTOYECHHbII BO BpeMEHH, T.€. 3a CyMMY OTBETOB, JAaHHBIX OOydYarolIUMCS Ha
MPOTSKEHUU 3aHATUS.
5.1.2. Ouenounvie mamepuanst 011 CAaMOCMOAMENbHOU padbOmMul 00yUaAIOUE20CA
(munoevie 3a0auu) (konmponaupyemwvie komnemenyuu YK-1, OIIK-5, IIKC-7)
[lepeueHb TUMOBBIX 3a/1a4 I CAMOCTOSITEILHONW paboThl C(hOPMUPOBAH B COOTBETCTBUU
C TEeMaTUKOM NpPaKTUYEeCKUX 3aHsATH 1o aucuuiummHe «Big Data (TexHomorum Oo0ibimmx
JTAHHBIX )».
3aodanus 013 1a60PAMOPHBIX 3AHAMUIL
1. Hoctpoenust moayneit mist online/offline 06paboTku.
2. Opranuzanysi MPOIECCOB MOTOYHOW 00paOOTKM  OONBIIMX OOBEMOB  JIaHHBIX C
UCIIOJIb30BaHUEM CTaHIapTHBIE CPEICTBA pa3pabOTKH.
3. Pa3pabotka Java-mpunoxenus, wucnonsdytomue Hadoop s BBINONHEHUS MaKeTHOM
00pabOTKHM JaHHBIX IO TAUMEDY.
4. TlocTpoeHue Mozenel MOTOKOB laHHbIX B BigData-cucremax.
5. Onpenenenre HEOOXOAMMOTO THIIA CUCTEMBI XPAaHEHUS M CXEMYy YIAKOBKH JIaHHBIX B
3aBUCUMOCTH OT 3aJIa4H.
6. IlpoekTHpoBaHuE OTKA30yCTOHYMBBIX BBICOKOIIPOM3BOJUTENBHBIX MOIYJEH HHAEKCALUU
JAHHBIX, ITPeIHa3HAUEHHBIE /I MOAJEPKKA KOHKPETHBIX adroputMoB. BigData-aHanuTuku.
7. 1locTpoeHHUE M OLIEHKA TPOU3BOAUTEIBHOCTH MTOACUCTEM UHAEKCALUN JAHHbIX.
8. CnocoObl MOBBIIICHUSI POU3BOAUTEILHOCTH QJITOPUTMOB MAIIMHHOTO OOYYeHHs C
NPUMEHEHUEM THOPUAHBIX BBIYMCIUTEIbHBIX TEXHOJIOTHIA.
Memoouueckue pekomenoayuu no peuieHuro 3a0ay
[Ipuctynas Kk peuieHuro 3ajay, HeOOXOJUMO BHHMMATEIBHO H3YUHUTh TEOPETHUECKUN
MaTepuall 1Mo TeMaM, pa3o0paTh MPUBOJUMBIC B TEOPETHMUYECKOM MaTepuaie KaKIOH TeMbl
npuMepsl. [Ipy BBINMOTHEHNH 3aJaHUN MCTIONB3YIOTCS (POPMYJIBI M METO/BI, NIPEACTaBIECHHbIE MO
KaXXIOH TEME.
Henp 3amanuii — chopMUpoBaTh HABBIK PELICHUS NPAKTHUECKUX NPUKIAIHBIX 3ajad,
HaBBIK OLIEHKH TOYHOCTH OJyYEHHOT'O PEIIEHUS U aHAJIN3a MOBEACHUS OLIMOOK.
Kpumepuu ¢popmuposanusn ouenok no 3a0anuam 011 camocmoamenbHou padomaul
CamocrosTenbHas pa0oTa  OIEGHHMBAeTCSl CTENEHbIO OCBOEHHMS  BOIPOCOB  JUIA
CaMOCTOSITEJIBHOTO W3YYEHHMS M WHIMBHUIYaJbHBIM BBIIOJIHEHUEM 3aJlaHUN K MPaKTUYECKUM
3aHSTUSM.

B PE3YyJIbTAaTC 3HAHUA 06yan01uer 0CA OLICHUBAIOTCA 110 CJ'ICI[YIOH_IGI\/’I IKalJic.
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KonuyectBo
Kpurtepun ouennBanus
0a/i10B

5 OOyuaromuiics mokasan riyOOKue 3HaHUS MaTepuaa 1o MOoCTaBICHHbIM
BOIIPOCaM, TPaMOTHO, JIOTHYHO €T0 M3JIaraeT, CBOOOJHO UCTIONB3YeT
HeoOxoauMBbIe (POPMYJIBI IPH PELICHUH 33a4.

4 OOyuaromuiics TBEpJO 3HAET MaTepuall, FPaMOTHO €ro M3JlaraeT, He JIOIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHNUS 331aY;

3 OOyuaroluiics MeeT 3HaHUSI OCHOBHOI'O MaTepHualla Mo OCTAaBIEHHBIM
BOIIPOCAM, HO HE YCBOMJI €T0 JIETAJICH, IOMyCKAeT OTJCIbHBIC HETOUHOCTH NPH
peIICHHH 3a/a4.

OOyuaroluiics MeeT HeMoJIHOe 3HaHWEe U TIOHMMaHie OCHOBHOI'O MaTepHala 1o

2 MIOCTABJICHHBIM BOIIPOCaM, HE YCBOMJI €0 JIeTaleH, JOMyCKAaeT HETOYHOCTH IPH
pelICHHH 3a/1a4.

1 OO6yuaromuiics oOHapy>KMBaeT 3HAUUTEIbHEE HE3HAHUE U TIOHUMAaHNE
OCHOBHOT'O MaTepuaia 1o MOCTABJICHHBIM BOIIPOCaM, HE YCBOMII €T0 JeTalleH,
JIOITYCKAET CYIIECTBEHHBIC HETOYHOCTH IPH PEIICHUH 33/1a4.

0 OOyuaromuiics qomyckaeT rpyOble OIIMOKM B OTBETE Ha MOCTABJICHHBIE BOIIPOCHI
¥ [IPU PELICHHUH 3a/1a4.

bannsr MOTYT CTaBUTBCA HEC TOJIBKO 3a €HHHOBp€M€HHBIﬁ OTBE€T, HO HU 3a
paccpelOTOYEHHbIII BO BpeMEHH, T.€. 3a CyMMY OTBETOB, JAaHHBIX OOydYarolIUMCS Ha
MIPOTSKEHUU 3aHATHS.

5.2. OneHo4HbIe MaTEePHAJIBI ISl PYOe;KHOT0 KOHTPOJISA

Pyb6esicnulii konmpons TPOBOAUTCS C TEIBIO OMPEACICHHUS KauecTBa OCBOCHUS YIEOHOTO
Marepuaga B 1LeJoM. PyOexHbIi KOHTpPOJIb OCYLIECTBIs€TCSs 10 0Oojee WM MEHee
CaMOCTOATCIIbHBIM pa3ZiClaM KypCa U HNPOBOAUTCA IO OKOHYAHWMN H3YUCHUSA MaTCpuala B
3apaHee YCTaHOBIIEHHOE BpeMsl.

B TtedyeHue cemectpa NpPOBOIUTCA mpu pyOEdtCHbIX KOHMPOAbHLIX MEPONPUAMUL NO
epaghuxy.

B kagectBe (Qopm pyOEKHOrO KOHTPOJS MOXHO HCIOJIB30BaTh TECTHPOBAHUE
(MMCHbMEHHOE WM KOMITBIOTEPHOE), MPOBEACHHE KOJUIOKBUYMa WM KOHTPOJBHBIX pPadoT.
BeinonHsiemMble pabOThl JOJIKHBI XpaHUThCS Ha Kadenpe B TEUEHHH Y4yeOHOro rojga M Io
TpeOOBAHUIO NPEIOCTABIATHCSA B Y IIPABIEHHE KOHTPOJIS KauecTBa.

Ha pyOexHbple KOHTPOJIBHBIE MEPOTIPHUITHS  PEKOMEHAYETCS  BBIHOCHTH  BECh
IIPOrpaMMHBINA MaTepua (Bce pas3esbl) I0 JUCIUILIMHE.

ITpoBeneHne pEHTUHIOBBIX KOHTPOJIBHBIX MEPONPUATHI Ui WHBAJIMAOB M JIUI C
OFPaHMYEHHBIMH  BO3MOJKHOCTSIMH  3JI0pOBbsI IO  JUCHUIUIMHE  OOecreYrBaeTcs
aalTUPOBAHHBIMU KOHTPOJIbHO-U3SMCPUTCIIbHBIMU MaTcpuajiaMu u COOTBGTCTBYIOHICﬁ

TEXHOJIOTUEN aTTECTALIUN.
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5.2.1. Ouenounvie mamepuansl 0,11 KOHMPOIALHOU PAOOMbL, KONTOKEUYMA

(konmponupyemwie komnemenyuu YK-1, OIIK-5, ITKC-7)

OueHouHble MaTepuasbl JJis KOJUIOKBUYMOB TpHuBeAeHbl B 1.5.1.1, a oleHo4HbIe
MaTepuaibl AJi1 KOHTPOJIbHON paboThl — B 11.5.1.2.

Tunoewvie 6onpocvt K KOHMPOILHBLIM PAdOmMam

Konmponvnas paboma Ne 1.

Oo6mme Bompockl opranm3anuu Big Data-cuctem. IIpobnemsr opranmzanmu Big Data-cucrem.
Knaccudukauuss xapakrepa 3amad Juis  BblOOpa MOAXOASMIEH peanu3anuu. MeToJsl
nexomnosunuu Big Data-3agad. OcoOeHHOCTH UCTIONIB30BaHUS BHEIIHUX M BHYTPEHHUX KaHAJIOB
CBA3M IpU Mepenadye OONbIIMX O0BEMOB JaHHBIX. OCHOBHBIE METPUKAMU [UIsl OLEHKU
npousBogutTenbHOocTH  Big Data-cuctem. CrnocoObl  opraHu3alMii  BHEUTHUX  CETEBBIX
untepodeiicoB Big Data-cuctem u noctpoenust moayneit s online/offline 06pabotku. CriocoOsr
uHTerpanuu noacucteM online/offline 00paboTku, moacHcTeM WHACKCHPOBAHUS U XPaHEHUS
NaHHBIX. BBeneHue B mpoOiieMaTHKy MOCTPOEHUS CUCTEM MOHUTOPUHIA BBIYMCIUTENBHBIX
pecypcoB. CocTaB M Ha3HaueHUE (HAa MPUMEpPE CHCTEMbl MOHHUTOPHHIA BBIYMCIUTENIBHBIX
pecypcoB) wmoxayinei online/offline 00paOOTKM, TOJICHUCTEM WHACKCHUPOBAHUS U XPaHCHUS
JTAaHHBIX.

Konmponvnas paboma Ne 2.

CucreMbl TOCTPOCHHS BUPTYaJIM3UPOBAHHBIX CETEBBIX HHQPacTpyKTyp. CHCTeMbI
JIETKOBECHON KOHTEeHHepu3aluu. Bonmpocsl BUPTyaau3allid CETEBBIX (YHKUUH U MOCTPOCHHS
MporpaMMHO ompezenseMbix cereil. Haznauenne texnonoruit SDN/NFV. Mexanusmbl paboTsl
CUCTEM YIpaBJICHHUS BUPTYyAIU3HUPOBAHHBIMU KOHTEHHepaMu. TeXHOJOrus KOHTEeHHepu3aluu
OpenShift nns pa3BepThIBaHUS MPOTPAMMHBIX pelieHUud B obOsiake. TeXHOJIOrHs OpraHu3aIiu
MakeTHOH o0paboTku Oonpmux o0beMOB naHHBIX MapReduce. ®a3sl u  jgelcTBUS,
BBINOJIHSIEMBIE TIPOrpaMMHBIM KapkacoM Hadoop mpu ucnonnenun MapReduce-nporpammel.
MareMaTHueckuii amnmapat TEOpHUHM BEPOSTHOCTEM M TEOPHUHM MAaccOBOTO OOCTYXMBaHUS IS
MOCTPOCHHUS Moenei MTOTOKOB TAHHBIX B Big Data-cuctemax.

Konmponvnas paboma Ne 3.

[Tpunnumer paboTel ¢ TexHonorued Apache Spark nnst BeIMONHEHUS aCHHXPOHHBIX
BBIYMCIUTEIbHBIX ONEpalMid W CHCTEMbl oOuepeliel Juii yNpaBleHUS aCHUHXPOHHBIMHU
nporeccamu B Big Data-cuctemax. CoctaB kmactepa Apache Spark u Apache Kafka.
[TocTtpoenne wunmekcoB. Moaynmu wHAekcanwu MaHHbIX 171 Big Data-cucrem. Hasznauenwme
MOJyJIell MHIEKCAlliM TaHHBIX W TpeOOBaHWS K HUM. [IpOoeKTHpOBaHME OTKa30yCTOWYMBBIX

BBICOKOITPOU3BOAUTCIIBHBIX MOI[y.TICﬁ HMHACKCAIIUN NAaHHBIX. Bbubnuorexn MalIMHHOTO 06yquI/151
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st Big Data-cuctem ANropuTMbl MallMHHOTO OOy4eHHUs, MpeAHa3HAUYCHHbIE AJIs MMaKeTHON U

OOTOYHOU

o0pabotku. Bumsr

aJIrOpuTMOB

MAaIlIMHHOTI'O

00yueHusl,

IMPUT'OAHBIC

TSt

ucnonb3oBanus B offline-momysax, Buapl airopuTMOB MAaIIMHHOTO OOYYEHUS], PUTOIHBIC IS

UCronb30BaHus B onfline-Momymsx.

Kpumepuu popmuposanus oueHoK no KOHMPOIbHLIM MOYKAM (KOHMPOJIbHBIE PADOMbL; KOJUIOKGUYM)

Texywyuit u pyoesxcHuvlit KOHMPObL

IIxkana oueHuBaHus
Cemectp 0-35 6as10B 36-50 6an10B 51-60 6ansoB | 56-70 6an10B
Yactuunoe nocenienue | [lonHoe ninum [Tonnoe nnn [Tonnoe
4 ayJIMTOPHBIX 3aHATUH. YaCTUYHOE MOCEIICHNEe | YACTUYHOE MOCEIEeHUE
HeynoBnetBopurenbHOE | ayIUTOPHBIX 3aHITHI. | MOCEIIEHUE ayJIUTOPHBIX
BBITIOJTHEHHE YactuuHoe ayJIUTOPHBIX | 3aHATHUH.
IPAaKTHYECKUX padoT. BBIIIOJIHEHHE U 3alIUTa | 3aHIATHH. [Tonnoe
[Tnoxas moaroToBka K npakTudeckux pador. | [lomHoe BBIMOJTHEHHUE U
OaJITbHO-PEUTHHTOBBIM | BhImmotHeHNE BBIMIOJTHCHHUE | 3aIllMTa
MEPOTPHUITHSIM. KOHTPOJIBHBIX PaboT, U 3aIIHTa MPAKTHYECKHUX
OOyuaromuiics He OTBETHI Ha INPAKTUYECKHUX | 3aHATHUH.
JIOTTyCKaeTcs K KOJIJIOKBUYME Ha pabor. Brimonnenue
MTPOMEIKYTOTHOH OIICHKH BrimostHeHUEe | KOHTPOJIBHBIX
aTTecTaluu «YIOBIETBOPUTEIBHOY. | KOHTPOIBHBIX | pabOT, OTBETHI
paboT, OTBETHI | Ha
Ha KOJUTOKBUYME
KOJUIOKBUYME | Ha OIICHKU
Ha OLIEHKU «OTJIIMYHOY.
«XOPOILIOY.

5.2.2. Ouenounvie mamepuanl 013 RPOMENHCYMOUHOU ammecmayuu

(konmponupyemwie komnemenyuu YK-1, OIIK-5, IIKC-7)

Llenvio npomedsxcymounon ammecmayuu mo aucuuiuinie «Big Data (Texnonorun
OOJIBIINX JTaHHBIX )» ABIISETCS OLIEHKA KaueCTBAa OCBOCHHUS AUCIUILIMHBI 00yYarOIIUMUCS.

[IpomexyTouHas arrecTalysl NpeJHa3HAYeHa [JIsi OOBEKTUBHOTO MOATBEPKIACHUS U
OIICHUBAHUS JOCTUTHYTHIX PE3yJHTATOB OOYUCHHS ITOCIIC 3aBEPIICHUS U3YUCHUS TUCITUTUINHEL.
[TpoMexyTouHasi aTTecTalysl OCYIIECTBISETCS B KOHIIE CEMECTpa W MPEICTaBIsIeT COOOi
WUTOTOBYIO OIICHKY 3HAHMW TO [UCHUIUIMHE B (opMme MpoBeAeHHUs SK3aMeHa, KOTOPBIM
3aKaHYMBACTCA HM3yueHUE IUCUMIUIUHBL. OH MOXET MPOBOJUTHCA B YCTHOM M HUCHBMEHHOU
¢dbopme. YCTHBII ONpOC SBISIETCS OJHUM M3 OCHOBHBIX CIIOCOOOB Y4ETa 3HAHWUN 00YydarOmIeToCs
110 JAHHOW TUCIUIUIMHE.

st momycka K sK3aMeHy, o0ydaronieMycs Heo0X0IMMO UMETh He MeHee 36 OaIoB.

Bonpocul, évinocumste na 3auem no oucuyunaune «Big Data (Texnonozuu 6o1vuiux

oannvix)» (konmpoaupyemwvie komnemenyuu YK-1, OIIK-5, IIKC-7)
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10.

11.

12.

13.

14.

15.

16.
17.

O6mme Bompocwkl opranm3anuu Big Data-cuctem. IlpoGnemsr opranmszanuu Big Data-
CUCTEM.

Knaccudukanus xapaxkrepa 3amad Juisi BbIOOpa MOAXOIAIIEH peanu3auud. MeToabl
nexomnosunuu Big Data-3agau.

Metpuku npousBoautensHocTH Big Data-cuctem, cocTaB ¥ HazHayeHHE TMOJCHUCTEM
BHYTPEHHUX/BHEIIHUX 00MEHOB, nojcuctem online/offline ananutuku.

OcoOeHHOCTH HCIIOJIb30BaHMsl BHEIIHMX M BHYTPEHHMX KaHAJOB CBSI3U IpU Iepenade
OOIBIINX 00HEMOB JJAHHBIX.

Cnioco06s1 uHTETparuu nojacuctem online/oftfline 06paboTkH, MOACUCTEM UHICKCUPOBAHUS U
XpaHEHUs JaHHBIX.

Benenue B npobiieMaTuKy OCTPOECHUS CUCTEM MOHUTOPUHIA BHIYUCIUTENBHBIX PECYPCOB.
CoctaB u Ha3HayeHHE (Ha IMpUMEpEe CHCTEMbl MOHUTOPUHIA BBIYUCIUTEIBHBIX PECYPCOB)
monyaeit online/offline 00paboTkH, MOACUCTEM UHACKCUPOBAHUS U XpPaHEHHS JaHHBIX.
CucreMbl TOCTPOEHHUS BHUPTYaTU3UPOBAHHBIX CETEBBIX HHPpacTpykTryp. Cucremsl
JIETKOBECHOM KOHTeWHepu3auuu. Bompochl BHUpTyanu3anuu CeTeBbIX (QYHKIUH ¢
IOCTPOEHHUS [TPOrPAMMHO OIIPENEISAEMBIX CETEH.

Hasnauenue trexnonoruit SDN/NFV.

TexHomorust OpraHu3aIy NakeTHOW 00paboTKK OoJbITUX 00BeMOB JaHHBIX MapReduce.
@da3pl U JEHUCTBUS, BBINOJIHSEMbIE MporpaMMHBIM Kapkacom Hadoop mnpu ucnonnenun
MapReduce-niporpamMmsi.

PazpaboTtka Java-npunoxkeHus, ucnonb3ytoumie Hadoop s BbIMOMHEHHS MaKETHON
00paboOTKU JAHHBIX IO TaMepy.

DOneMeHThl TEOpPHUM MAacCOBOTO OOCIyKMBaHUS JJI OLEHKH IPOU3BOJUTENHLHOCTU
pacmpe/ieICHHBIX BEIYUCTUTENBHBIX Big Data-cuctem

OCHOBBI TEOPUH MAaCCOBOTO OOCIYXXHBAaHUS U pacueTa HMHTEHCHBHOCTH IOCTYIUICHHS
3aIpOCOB Ha KaX/bIi Y3€Jl CETH.

Onenka He0oOXOIMMOI MPOM3BOAMTEIHLHOCTH Y3JI0B CETH HCXOAS U3 MPOTHO3HPYEeMOn
Harpys3Ku.

[Mpunmuner pabotbl ¢ TexHojorme Apache Spark nans BBINONHEHHS ACHHXPOHHBIX
BBIUMCIIUTEIBHBIX OINEpaluid M CUCTEMbl OYepene Mg YNpaBlICHUS ACUHXPOHHBIMHU
nporeccamu B BigData-cucremax.

CocraB kmactepa Apache Spark u Apache Kafka.

BricokomnpousBogutenbabie NoSQL-cuctemsl. [Ipenmnochuiku, TUMBI ¥ XapaKTEPUCTHKA.

CocTtaB u XapaKTepUCTUKU BBICOKOIIPOU3BOAUTENBHBIX (paiiiioBbIX cucteM Ha mpumepe GFS,
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HDFS u NFS v4.1.

18. CocraB kimacrepa Apache Cassandra. CpenctBa oOecrnedueHHs] COTJIACOBAHHOCTH B
BBICOKOTIPOU3BOIUTEIbHBIX CUCTEMAaX XPAHCHUS TAHHBIX.

19. Moaynu unaekcanuu AaHHbIX Juia Big Data-cucrem. Haznauenme mopayneit mHaekcauu
JAHHBIX U TpeOOBaHUS K HUM.

20. IIpoexTrpoBaHHE OTKA30yCTOMYMBBIX BBICOKOIPOU3BOIUTEIBHBIX MOMYJEH HWHICKCALUU
JAHHBIX, TIPpeAHA3HAYEHHBIC JIJIS1 TOAIEPKKH KOHKPETHBIX aJrOPUTMOB.

21. IlpuHUUIIBI TOCTPOCHUS U OLIEHKU IPOU3BOAUTEIBHOCTH MOJACUCTEM UHACKCALIUU JAHHBIX.

22. AnropuTMbl MAaIIMHHOTO OOy4YeHHs, NpeJHAa3HAUYCHHbIC /JI1 [aKeTHOH U TOTOYHOM
00paboTKwu.

23. Buapl aaroputMoB MAIIMHHOTO OOY4Ye€HMs, NMPUTOAHBIE A HcHojib3oBaHus B offline-
MOAYJSIX, BUABI allfOpUTMOB MAlIMHHOTO OOYy4YeHUSs, MPUTOAHBIE IJIS HMCIOJNH30BAHUS B
onfline-Momynsx.

24. TlpumeHeHUe THOPHUIHBIX BHIYUCIUTEIIBHBIX TEXHOJIOTHH B 3a/1a4yax MAIIMHHOTO O0YYEHHS.

25. CriocoObl TMOBBIIIEHUS! MPOU3BOJIUTENBHOCTH AQJITOPUTMOB MAIIMHHOTO OOYyuYeHUs C
MPUMEHEHUEM THOPUIHBIX BIYUCIUTEIIbHBIX TEXHOJIOTUH.

Kpumepuu ¢0pmup03auu;l OUCHOK no npomeofcymounoﬁ ammecmauuu

CymMa 6a/1J10B TeKyIIero u CymmMa 6aJu10B Ha Oo0mas cymma
Ouenka
PY0€KHOTO KOHTPOJIsI 3ayerte 0aJ1J10B
36-70 1o 30 61-100 3a4er
36-60 0 36-60 HEe3a4yeT
<36 - - HEJIOMYCK

6. MeToauyeckne MaTepuaJibl, ONpee/siionue Npoueaypbl OleHUBAHUA 3HAHUM, YMEHM,
HABBIKOB M (WJIM) ONbITA /IEATEJILHOCTH

VYyeOHast paboTa MO AWCHUIUIMHE COCTOUT W3 KOHTAaKTHOW paboThl (JIeKuuw,
MPAKTUYECKHE 3aHATHUS) U CAMOCTOSTEIILHON pabOTHI.

MaxkcumansHass cymma (100 6GamioB), Habupaemas OOy4aroIIMMCS MO JUCIHMIUIMHE
BKJIIOYAET JIBE COCTABJISIOILHUE!

— nepeasi cocmaenAwias — OLEHKa pPEryJsIpHOCTH, CBOEBPEMEHHOCTHM M KayecTBa
BBITIOJIHEHHS 00yYaromuMcs: yueOHoi padoThl 10 M3yUYSHHIO TUCIHILIMHBI B TEUYCHHE MEPHO/Ia
W3YYCHHSI TUCIUIUIMHEI (CeMecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He 6osee 70 GannoB).
Bamel, XapakTepu3yolue ycrneBaeMocTh 00ydaronierocs o JAUCHUILIUHE, HaOUpPAIOTCS UM B
TEUYEHUE BCEro nepuoja oOyueHMs 3a HU3yYEHHUE OTAEJbHBIX TEM M BBIIOJHEHHE OTAEIbHBIX
BHJIOB PaboT.

— emopasda cocmaendwouiad  — OLCHKa 3HAHHI 06yqa10merocsl o pe3yjabTaTaMm
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MIPOMEKYTOUHOH aTTecTanuu (He 6omee 30 —0anoB).

OO6mmit Oamnm TEeKymero M pyOekHOTO KOHTPOJS CKIAIBIBACTCS W3  CIETYIOIINX

COCTaBIISFOIIUX
Kpumepuu oyenku kauecmea océo0eHus OUCUUNIUHDL

Ouyenka «omauunon— om 91 0o 100 6annoé — TeopeTHUYECKOe COACPKAHHE Kypca
OCBOCHO TIOJTHOCTBIO, 0€3 mpoOesioB, HEOOXOAUMBIC MPAKTHUYECKHE HABBIKK pPAOOTHI C
OCBOCHHBIM MarepuasioM chopMupoBaHbl. Bce TpeaycMOTpPEHHBIE MPOTPaMMON OOydYeHUs
ydeOHbIe 3aJ]aHusI BHITIOTHEHBI, KAUeCTBO WX BBHITIOJHEHHS OIICHEHO YMCIOM OalljioB, OJU3KUM K
MakcuMaiabHOMy. Ha  2kx3amene  oOywaromiuiicss JE€MOHCTpUPYET TIJIyOOKHE  3HAaHUSA
MPETYCMOTPEHHOTO TPOrPaMMOM  Marepwajia, yYMEeT 4YeTKO, JIAKOHHYHO W JIOTHYECKH
MTOCJICJIOBATEIILHO OTBEYATh Ha TIOCTABJICHHBIC BOIIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoe — TEOPETUUECKOE COJEPKAHUE Kypca
OCBOEHO, HEOOXOIMMbIE TMPAKTUYECKHE HABBIKU padoThl C(HOPMUPOBAHBI, BBITOIHEHHBIC
y4eOHbIE 3aJlaHus COJCp)KaT He3HauMTeNlbHble omuOKku. Ha »k3amene oOyuwaromuics
JEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (TPOTpaMMHOr0) MaTepuaja, yMeEeT 4YeTKO,
IpaMOTHO, 06€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEUATh HA IMMOCTABJICHHBIC BOIIPOCHI.

Ouenka «yoosnemeopumenvroy — om 61 0o 80 6an106 — TEOPETUUECKOE COACPIKAHUE
Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOIUMbIE MPAKTUYECKHUE HABBIKU pabOTHI C(HOPMUPOBAHBI
YaCTHYHO, BBITIOJHEHHBIC Yy4YeOHBIC 3alaHus cojaepkar rpyOsle ommOkn. Ha sk3amene
00y4JaroIuiCs JAEMOHCTPUPYET 3HAHWE TOJIHKO OCHOBHOTO MaTepuaja, OTBETBHI COJEpiKaT
HETOYHOCTH, CJIa00 apryMEHTHPOBAHBI, HAPYIIIEHA TTOCIEI0BATEIPHOCTh H3JI0KEHHUS MaTepraia

Ouenka «neyoosnremeopumenvhoy — om 36 00 60 6an106 — TEOPETHUUECKOE
collep)KaHHe Kypca HE OCBOGHO, HEOOXOJHWMble MpPAaKTHUECKHe HaBBIKM pabOThl He
c(hOpMHUPOBAHBI, BHIMIOTHCHHBIC YIeOHBIC 3aJaHMsI COJIEPIKAT TPYObIe ONTHMOKH, JOTOTHUTEIIbHAS
caMOCTOsITeNIbHAsL paboTa Ha/ MaTepUaIoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO
KayecTBa BBIMIOJNHEHUSI Y4yeOHbIX 3amaHuil. Ha »sk3amene oOydaromuics JeMOHCTPUPYET
HE3HaHWE 3HAYUTENIbHON YacTU MPOTrpaMMHOI0 MaTepualia, CyIIeCTBEHHBbIE OUIMOKH B OTBETaX

Ha BOIIPOCBI, HCYMCHUC OPUCHTUPOBATHECA B MATCpHUAIC, HCE3HAHUC OCHOBHBIX TTOHATHH

JTUCITUTUIAHBI.
Pacnpedenenue 6a1106 mekyuiezo u pyoeicHo20 KOHmMpoJis
No Cymma 0asJ10B
3 Bua koHTpOJIS ast a
n/n . P DAL G 1-s1 Touka | 2-s1 TOuka | 3-s1 TOUKA
B 0aJax
1. | Ilocemenue 3auATHI 10 3 3 4
Texkynuuii KOHTPOJIb: mo 30 mo 10 mo 10 mo 10
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Brinonnenue camMoCTOATENIbHBIX 0-5 0-5 0-5 0-5
3a1aHuK (pereHue 3a1a49)

3. | PyOe:kHblil KOHTPOJIb no 30 no 10 no 10 no 10
mecmupoganue 0-12 0-4 0-4. 0- 4.
KOJIOKBUYM 0-18 0-6 0-6 0-6

4, HToro cymma Tekymiero u o 70 o 23 no 23 no 24
PYO0€esKHOTr0 KOHTPOJIsI
[Tepsrlii 3Tan (6a30BbIil ypoBeHB) HE MEHEe HE MEHEE | HE MEHEE | HE MEHee
— OIICHKA «YJIOBJICTBOPHUTEIIHLHOY 36 12 12 12
BTtopoii atam (mpoiBHHY ThII MEHee MEHee MEHee MEHee
YPOBEHb) — OLICHKA «XOPOILIO» 70 (51-69) 23 23 24
Tpetuii atan (Beicokuit HE MEHee HE MEHEe | HE MEHee | He MEHee
YPOBEHB) - OIICHKA «OTIUIHOY 70 23 23 24

HCJ’IBIO IMPOMEKYTOYHBIX aTTCCTaHI/If/'I 10 JUCHHUITIIIMHE ABJIACTCA OICHKA Kay€CTBa

OCBOCHU NJHUCHUIIINHBI 06yanOHII/IMI/IC$I.

[IpoBoguTCS KOMIUIEKCHAsi TIpOBEpKa OOYyYaloOIUMXCSd Ha ONpeiesicHHe

CTCIICHU

OBJIaACHHA 3HAHWAMH, YMCHHAMU W HABbBIKAMHU, IMOJIYYCHHBIMH Ha 3aHATHAX, a@ TAKIKC l'Iy'TéM

CaMOCTOSITEIBHOU PaOOTHI.

TumoBsle 3amanusi, obecrieynBaronie (GOPMHUPOBAHUE KOMIIETEHIMHA IPEICTABICHBI B

Tabaure 7.

Tabnuya 7. Pe3ynomamol 0c60eHUA Y4eOHOU OUCYUNTUHBL, ROOTIEHCAU e NPOBEPKe

Buna oneno4Horo

OCHOBHBIE MOKA3ATEIN

NuauxaTopsl
Pe3ym,TaT1>1 MarTepuaJia, OLIEHKH
JTOCTHIKEHU A .
00yuyeHust . odecrnieyuBarOIIMii pe3yJIbTaTOB 00y4eHHsI
KOMIETCHIINHU
(koMmeTeHun) ¢dopmupoBanue
KOMIIeTeH U
YK-1. Cnocobern | YK-1.6. Tunossle onieHounbie | YK-1.6. 3-1. 3naer
OCYILIECTBIIATh OcymiecTBisieT MaTepHuaibl s MIPUHIUIIBI 3AIUTHI TTPaB
KPUTUYECKUI 3alUTy IpaB YCTHOTI'O OIpoca pe3yJIbTaTOB
aHaau3 pe3yabTaTOB (m. 5.1.1); WHTEJUICKTYaJIbHON
MPOOIEMHBIX HMHTEJUIEKTYalbHON TUIOBBIE OLICHOYHBIE | JEATEIBHOCTH U CPEICTB
CUTYyalHil Ha JESTETBHOCTH U MaTepHuaibl s VHJIUBUYaTU3AIUU TTPU
OCHOBE CpEICTB KOHTPOJIBHOHM pabOTHl | CO3/IaHUU
CHUCTEMHOTI'O WHIUBUyaTu3aluu (m. 5.1.2); MHHOBAIIMOHHEIX
oaxo/ja, [IpY CO3/1aHUHU TUIOBBIE OLICHOYHBIE | IPOAYKTOB B
BbIpa0aThIBATh MHHOBAIIMOHHBIX MaTepuaibl K npodeccruoHalIbHON
CTpaTeruro MPOAYKTOB B sK3aMmeny (1. 5.2.2) JIESITENBHOCTH
NEeHCTBUM npogecCroHaTBHOM YK-1.6. Y-1. Ymeer
JEATENBHOCTH OCYLIECTBIIATH 3ALLIUTY

IIpaB Pe3yJIbTATOB
MHTEJJIEKTY JIbHOMN
JIeATEIIbHOCTH U CPEJICTB
VHJIUBULYaTU3ALUU TIPU
CO3JIaHUHU
MHHOBAILlMOHHBIX
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IIPOAYKTOB B
npodeccruoHaIbHON
JIeSTEeNbHOCTH

OIIK-5. Cniocoben
WHCTAJTUPOBATH U
COIPOBOXKIATH
MPOrpaMMHOE
obecrieueHne
MH(OPMAIIMOHHBIX
CHUCTEM,
OCYIIECTBIIATh
s¢dexTrBHOE
yIpaBiIcHUE
pa3paboTKoit
MPOrPaMMHBIX
CpeICTB U
MIPOEKTOB

OIIK-5.2.
Hacrtpausaer,
KOH(QUTYpUpPYET U
aZanTupyeT
MIPOrpaMMHBbIE
CpEJICTBA CUCTEMHOIO
MOJIETUPOBAHUS 1JIs
IIOCTAHOBKH U
penieHus 3a1ay B
chepe
HCCIIEN0BATEILCKOU
NEeATENBHOCTH

TunoBsie OLIEHOYHBIE
MaTtepuaibl st
YCTHOTO OTpoca

(m. 5.1.1);

TUTIOBBIE OIICHOYHBIC
MaTepuaibl st
KOHTPOJIbHOM paboThI
(m. 5.1.2);

TUTIOBBIE OIICHOYHBIC
MaTtepuaibl K
sK3aMeny (1. 5.2.2)

OIIK-5.2. 3-2. 3naet
MPHUHIIUTIBI paOOTHI,
CHUCTEMHYIO
APXUTEKTYPY U
OCHOBHBIC TEXHHUUCCKHE
XapaKTEePUCTUKH
MIPOTPAMMHBIX CPEJICTB,
UCTIOB3yEeMBbIX IS
CHUCTEMHOTO
MOJICTHPOBAHHUS B cepe
HCCIIEI0BATEIbCKOM
JeSTEITbHOCTU
OIIK-5.2. V-2. Ymeer
KOH(UTypUpOBaTh U
aJanTHPOBATh TUIIOBBIE
MIPOrpaMMHBIE CPEICTBA
CHUCTEMHOI'0 aHaJIU3a U
MOJICTTUPOBAHUS JIJISI
pereHus 3anad B cepe
HCCIIEI0BATENBCKOM
JIeSATEIbHOCTH

ITKC-7. Crnocoben
PYKOBOIUTH
MIPOEKTaMH 10
CO3JIaHHIO,
BHEJIPEHUIO U
HCTIOJIE30BAHHUIO
OJHOU WU
HECKOJIBKHX
CKBO3HBIX
uu(poBbIX
cyOTexXHOIOT Ui
HCKYCCTBEHHOTO
HHTEJIJIEKTA B
TIPHUKJTATHBIX
o0acTax

IKC-7.4. PykoBoaut
MIPOEKTaMH B 00J1aCTH
CKBO3HOU MU POBOIA
CyOTEeXHOJIOTUU
«PacnoznaBanue u
CUHTE3 peum»

TumoBbIe OLIEHOYHBIC
MaTEPHUAIBI IS
YCTHOTO OTpoca

(m. 5.1.1);

TUTIOBBIC OIICHOYHBIE
MaTEPHUAITBI JJIS
KOHTPOJIbHOM paboThI
(. 5.1.2);

TUTIOBbIC OIICHOYHBIE
MaTepHAIBI K
aK3aMeny (1. 5.2.2)

[IK-7.4. 3-1. 3naer
MIPUHIIUATIIBI TOCTPOCHUS
CHCTEM pacro3HaBaHUs
Y CUHTE3a peYH, METOJIbI
U TIOJXObI K
MJIAHUPOBAHUIO U
peanu3aliyu MpoeKToB
M0 CO3/IaHUI0 CUCTEM
HCKYCCTBEHHOTO
WHTEJUIEKTa HA OCHOBE
CKBO3HOH ITU(PPOBOMA
CyOTEeXHOJIOTUI
«Pacno3naBanue u
CHHTE3 peumn»

[IK-7.4. V-1. Ymeer
PYKOBOJIUTH MPOEKTAMHU
10 CO3/1aHUIO,
BHEJIPEHUIO U
MOJJIEPKKE CUCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa HA OCHOBE
CKBO3HOM IIU(PPOBOI
CcyOTeXHOJIOTUI
«Pacno3naBanue u
CHUHTE3 peun»
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7. YueOHO-MeTOAMYECKOE 00ecIeueHne TUCIUILINHBI

7.1. Hopmamueno-3axonooamesbHole aKknivl
. Ilpukxaz Munobpuayku Poccum ot 05.04.2017 Ne301 "OO6 yrBepxknenun Ilopsiaka
OpraHM3alliil M OCYIIECTBICHHUS OOpa30BaTENbHON MAESITENBHOCTH IO 00pa3oBaTEeNbHBIM
porpaMMaM  BBICHIETO OOpa3oBaHMsI - TporpaMmaMm 0OakanaBpuaTa, Mporpammam
crenuaiuTeTa, mnporpamMmaMm maructparypbl" (3apeructpupoBano B Muntocte Poccun
14.07.2017 Ne 47415).
. @enepanbHBI TOCYIapCTBEHHBIH 00pa3oBaTeNbHbIM CTaHAAPT BBICLIETO OOpa30BaHMS II0
HanpasneHuto  moarotosku  02.04.02 -  «DyngameHTaneHas ~— uHPOpMATHKAa U
MH(GOPMALIMOHHBIE TEXHOJOTHUM» (YpPOBEHb MAarucTparypbl), YTBEp:KIECHHBIM MpPUKa30M
MunuctepctBa o6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 23 aBrycra 2017 r. N 811
(3apeructpupoano B Muntocte PO 13 cenrsiops 2017 r. Perucrpaumonnsiii N 48168) (c
U3M. U J1011., BcTyI. B cuiny ¢ 01.09.2021).
®denepanbubiii 3akoH "O0 oOpazoBannu B Poccuiickoit denepanuu" ot 29.12.2012 N 273-

D73 http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. Ocnosnas numepamypa
DU A22 Advances in Data Mining. Applications and Theoretical Aspects: 16th Industrial
Conference, ICDM 2016, New York, NY, USA, July 13-17, 2016. Proceedings, Cham:
Springer International Publishing, 2016.
DU A22 Advances in Knowledge Discovery and Data Mining: 20th Pacific-Asia
Conference, PAKDD 2016, Auckland, New Zealand, April 19-22, 2016, Proceedings, Part I,
Cham: Springer International Publishing, 2016.
DU b 82 OcnHogsl paboTsl ¢ TexHonorueir CUDA: Mockga: JIMK Ilpecc, 2010
OU C 18 Texnonoruss CUDA B mpuMepax: BBeJIEHHE B IPOrpaMMHPOBaHUE rpahudecKux
npoueccopoB: Mocksa: JIMK Ilpecc, 2011.
Co3nanne 0a3 ganneix B CYBJ] MS ACCESS 2010. IIpaktukym. DnarynoBa E.K.,
Xammposa T.10., Ananacosa 3.B. Hanmpuuk. KbI'Y, 2015 (41 2k3.)

7.3. lononnumensnas numepamypa

1. 510 A45 Anroput™bl: TOCTpOeHUE U aHaIu3, Mocksa [u ap.]: Bunbsamc, 2011

2. 004 1118 ITapannensHsle Beruucienns Ha GPU. ApxurekTypa u mporpaMMHas MOZAEIb

CUDA: yue6HOe nocodue, Mocksa: M3narenscTtBo MockoBcKkoro ynusepcureta, 2012

7.4. Humepuem-pecypcol
1. http://fcior.edu.ru/

2. http://www.yandex.ru/
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http://www.consultant.ru/document/cons_doc_LAW_140174/
http://fcior.edu.ru/
http://www.yandex.ru/

http://www.rambler.ru/

http://www .taurion.ru/

A

http ://www.consultant.ru

http ://www.garant.ru

[Ipu npoBeneHun 3aHATUN JEKIUOHHOTO THUIA MPAKTHUYECKUX (CEMHHAPCKUX) 3aHATHH

HCTIOJIB3YIOTCA CBCACHUA 00 SJICKTPOHHBIX I/IH(I)OpMaI_II/IOHHLIX pecypcax, K KOTOPbIM obecrieueH

JOCTyN 1715 moib3oBaTenei oudnnoreku KbI'Y.

Ne | HammeHoBanme Kpartkas Anpec caiiTa HanmenoBanue YcaoBus
/Il | 3JIEKTPOHHOIO | XapaKTEePHCTUKA OpraHu3aumu- AocTyna
pecypca BJIAJIeJIbIIA;
PEKBHU3HUTHI I0TOBOPA
1. | «Web of TTonurtemaTuueckas http://www.isikn | Kommanusg Thomson Hoctyn no IP-
Science» pedepatuBHO- owledge.com/ | Reuters anpecam KbI'Y
(WOS) oubmorpaduaeckas CyO0anneH3nOHHbIH
" JA0TOBOP
HayKOMeTpuyecKas No WoS/592 ot
0asa JaHHBIX, B 05.09.2019 1.
KOTOpOiA AKTHBEH 10
MHJEKCUPYIOTCS 31.12.2021r.
okoio 12,5
TBIC. )KypPHAJIOB
2. | Sciverse Scopus | PedepaTuBHas u http://www.scop | U3marenscTBO Hoctym o 1P-
H3aTeabCTBA aHaIuTH4YeCKas Oa3a us.com «FElsevier. Hayka n anpecam KbI'Y
«IIB3EBUD. JTAaHHBIX, TEXHOJIOTHI
Hayka u cojeprkamias * CyO0mueH3nOHHbIH
TEXHOJIOTHI 21.000 JA0Tr0BOP
PElEH3UPYEMBIX Ne Scopus/592 ot
s)kypHaios; 100.000 05.09.2019 1.
KHHT; 370 KHMKHBIN AKTHUBEH 10
cepuit 31.12.2021r.
(mpoaoKaIOIIUXCS
W3JIaHWK); * 6,8 MITH.
JIOKJIaJI0B U3 TPYIOB
KOH(DepeHImit
3. | Hayunas DJIeKTpOHHAas http://elibrary.ru | OOO «H2b» [TonubIit
AIIEKTPOHHAS oubnmnoTexa JOCTYTI
oubmmoTeKa Hay4HBIX
(HOb PODN) myOuKaIui -
MOJTHOTEKCTOBBIE

Bepcuu okoso 4000
UHOCTPAHHBIX U
3900
0TEYECTBEHHBIX
HAaYYHBIX )KyPHAJIOB,
pedepatbl
nyonaukarmii 20
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http://www.rambler.ru/
http://www.taurion.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/

TBHICSIY JKYPHAJIOB, a
Taxke onucanus 1,5
MJTH. 3apyOeKHBIX U
POCCHUIMCKUX
JIIACCEPTALUH.

2800 poccuiickux
JKYypHaJIOB Ha

0€e3B0O3ME3THON
OCHOBE
baza nanHbIx Hammonansnas http://elibrary.ru | OOO «HOb» ABTOpPHU30BaHH
Science Index UH(POPMALIMOHHO- JInueH3noHHbIN BI TOCTYII.
(PUHLI) AHAJIUTHYECKAs JIOTOBOD [To3Bonsier
cucTema, Science Index NeSIO- | momoyHATE U
aKKyMyJIUPYyOIIas 741/2021 YTOYHSITh
6osee 6 MUJITHOHOB ot 12.07.2021 r. CBEJICHUS O
myOIuKaIui AKTHUBEH 110 My OJIUKAIUIX
POCCUNCKUX 01.08.2022r. yuenbix KBI'Y,
aBTOPOB, a TAK¥kKe UMEIOIIUXCS B
uHpOpMaLKIo 00 X PUHII
HUTUPOBAHUU U3
6omee 4500
POCCHICKHX
JKYpPHAJIOB.
9bC 13800 u3nanwmii no http:// www.stud | OOO [TonubIi
«KoHCcynbTaHT | Bcem 00JacTsIM medlib.ru «ITonutexpecype» JIOCTYII
CTYJCHTa» 3HAHUM, BKIIFOYAET http://www.med | (r. Mocksa) (peructpanus
6omee yem 12000 collegelib.ru Jorosop no [P-anpecam
Y4eOHUKOB U Ne310CJ1/08-2021 KBbI'Y)
y4eOHBIX OCOOUI Ot 30.09.2021 1.
st BO u CIIO, 864 AKTHUBEH 110
HaVMEHOBAHUI 30.09.2022r.
XKypHayoB u 917
MOHOTpaduid.
«OnextponHas | Komnekuus http://www.stud | OOO Ilonusi
oubanoTeka «Menununa (BO) medlib.ru «ITonurexpecype» JOCTYI
TEXHUYECKOI'O I'DOTAP-Menua. (r. Mocksa) (peructpanus
By3a» (OBC Books in English Horosop o [P-anpecam
«KoHCynbTaHT | (KHUTH Ha Ne288C.J1/04-2021 KBI'Y)
CTy/ICHTA») AHTJIMHACKOM Ot 20.04.2021 1.
SI3BIKE)» AKTHUBEH J10
20.04.2022r.
9bC «JIlaub» DJIEKTPOHHBIE https://e.lanbook | OOO «2BC JIAHb» (r. | [TonHbIH
BEPCUU KHUT .com// Cankr-IlerepOypr) JOCTYII
BEIYILINX Horosop Nel12EIN/223 | (peructpanus
W3/1aTeNIbCTB ot 09.02.2021 r. no [P-anpecam

y4eOHOU U HAyYHOU
JIUTEpaTypsl (B TOM
yucie
YHUBEPCUTETCKUX
W3/1aTeNIbCTB), TaK U
DJICKTPOHHBIE

AKTHBEH J10
28.02.2022r.

KBI'Y)
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http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

BEpPCUU

NEPUOANYECKHUX
W3JaHUU 110
pa3INYHbIM
00JacTsIM 3HaHUH.

8. | «Onexrponnas | Komnexmms http://www.stud | OOO [TonHbIi
o6ubnuoreka «Meauuuna (BO) medlib.ru «Tomurexpecypce» JOCTYTI
TEXHUYECKOTO ['D90TAP-Menaua. (r. Mocksa) (peructpanus
By3a» (OBC Books in English Horosop no IP-anpecam
«KoHCcynbTanT | (KHUTH Ha Ne288CJ1/04-2021 KBI'Y)
CTYJICHTa) AHTJIMHACKOM Ot 20.04.2021 1.

A3BIKE)» AKTHBEH 10
20.04.2022r.

9. | Hammmonanehas | OObeIMHEHHBIH https://136.pd OI'BY «Poccuiickas Hoctyn ¢
AIIEKTPOHHAS JIEKTPOHHBIN rocyJapcTBeHHas AIIEKTPOHHOI'O
o6ubnuorexa PI'b| karanor ¢ponnos Ooubnuorexa» YUTAJIbHOTO

POCCHICKHX Horosop 3aia
OnOINOTEK, Nel01/HDB/1666-1 oT | 6MOIHOTEKH
coJieprKaluit 10.09.2020r. KbI'Y

4331 542 CpokoM Ha 5 et

3IEKTPOHHBIX

JIOKYMEHTOB

00pa3oBaTENbHOTO U

HAy4yHOT'0 XapakTepa

0 Pa3INYHbIM

OTpAacJIsiM 3HAHUU

10. | OBC 107831 http://iprbooksh | OOO «Aii ITu Op [TonHbIit

«IPRbooks» nyOnuKanui, B T.4.: | op.ru/ Menua» JOCTYTI
19071 — y4eOHBIX (r. CapatoB) (peructpanus
n3aHui, 6746 — Jorosop Ne7821/21 o [P-agpecam
Hay4HbIX U3JaHUH, ot 02.01.2021 r. KBI'Y)
700 xomnekuuii, 343 AXTHBEH 10
*KypHaina BAK, 2085 02.04.2022r.
ayJIMON3/IAHUH.

11. | OBC «IOpaiit» | JneKTpOHHbIE https://www.bibl | OOO «3nexTpoHHOE ITonusi

s CITO BepCUHU y4eOHOH U io-online.ru/ W31aTEIbCTBO JIOCTYII
Hay4YHOU FOPAWT» (r. MockBa) | (perucrparmst
JIUTEPATYPhI Horosop Nel83/EII- no [P-agpecam
U37aTeIbCTB 223 KBI'Y)
«tOpaitt» nia CITIO Ot1 19.11.2020 1.

U DJIEKTPOHHBIE AKTHBEH 110
BEpCHUH 19.11.2021r.
NEPUOANYECKUX

U3JaHuU 110

Pa3Iu4YHbIM

00J1acTsIM 3HAHHIA.

12. | Polpred.com. 0630p CMU Poccun | http://polpred.co | OOO «Ilonmpen Hoctyn no IP-
Hosoctu. U 3apyOexKbsl. m CIIPABOYHUKUY agpecam KbI'Y
0630p CMI. [lonHble TEKCTHI +
Poccus u aHanutuka u3z 600
3apy0eKbe v3aaHum o 53
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OTpacisiM

13.

[Ipesunentckas | bonree 500 000 http://www.prlib | ®T'BY ABTOpU30BaHH
OuOIHMOTEKA UM. | IIEKTPOHHBIX JIu «IIpe3unentckas BII 1OCTYH U3
b.H. Enpuuna JIOKYMEHTOB 110 oubmmorexka um. b.H. | Gubmmorexn
ucrtopun OteuecTna, Enpiunay (r. Cankt- | (ayd. Ne214)
poccuiickon [TetepOypr)
rocyJ1lapCTBEHHOCTH, Coruamenue ot
PYCCKOMY SI3BIKY U 15.11.2016r.
npaBy Cpoxom Ha 5 ner (c
JanbpHEeHIen
IPOJIOHTAIUEH)

7.5. Memoouueckue ykazanus no npoeeodeHu1o pasiuiHslX y4eoHvlX 3aHAmuil, K Kypcoeomy
RPOEKMUPOBAHUIO U OPYZUM GUOAM CAMOCMOAMENbHOU PAdOmbyl

YyeOHast pabota no nucuuruinae «Big Data (TexHonoruu GOMbIINX JaHHBIX)» COCTOUT
13 KOHTaKTHOM paOOThl (JICKIIUU, TPAKTUYECKHUE 3aHATHS) U CAMOCTOSITEIIBHOU PaOOTHI.

[enb kypca - TOArOTOBKA 00YYarOIIMXCSl K HAYYHO-UCCIIE10BAaTENbCKON 1€ATEIbHOCTH B
00JacTH TPUKIATHOW MAaTeMaTHUKU, K YMEHHIO TMPHUMEHSATH TMOJIY4YCHHbIC 3HAHHUS K PEHICHHIO
MPUKIAIHBIX 3alady MaTematudeckodl ¢usuku. I[Ipuctynmas K H3yYEHUIO JUCIHUILTHAHBL,
oOydaromeMycsi HeoOXOIMMO O3HAKOMUTBHCS C TEMAaTHYECKUM IIJITAHOM 3aHATUHM, CIHCKOM
obOyyaromuecs

pPEKOMEH/I0BaHHOM yueOHOM murepaTypbl. [lpu u3yuyeHUM JUCIUIUINUHBL,

BBITIOJHSIOT CJCAYIONINE 3a/IaHus: W3YYal0T pPEKOMEHJOBAHHYIO YYEeOHYI0 M HAy4HYIO
JUTEpaTypy; MHUIITYT KOHTPOJIbHBIE PA0OTHI, TOTOBAT COOOIICHHS K MPAKTHYECKUM 3aHSATHSIM;
BBIMOJTHSIOT CaMOCTOSITENIbHBIE PAa0OThI, YUYAaCTBYIOT B BBINOJHEHUU IMPAKTUYECKUX 3a/IaHUU.
VYpoBeHb U IyOMHA YCBOCHHS TUCIUIUIMHBI 3aBUCSIT OT aKTUBHOW M CHCTEMAaTHYECKON pabOoThI
Ha JIGKUMSX, W3YYEHUs PEKOMEHJIOBAHHON JIMTEPATypbl, BBINOJHECHHUS KOHTPOJIBHBIX
NHUCHbMEHHEBIX 3aJlaHUM

Kypc wu3ywaercs Ha JEKIUAX, TPH CaMOCTOSATEIBbHON W WHIWBHIyaJIbHOW paboTe
obOyuaromuxcs. OOydJaromMiics JUIsi TOJHOTO OCBOCHMSI MaTepuaia JOHKEH He IPOIyCKaTh
3aHSATUS U aKTUBHO Y4YacTBOBAaTh B y4eOHOM Iporiecce. JIeKIMu BKIIOYAIOT BCE TEMBI U
OCHOBHBIC BOMPOCHl TEOPUHU W TPAKTHKU. [l makcuManbHOH S()PEKTUBHOCTH H3yUEHUS
HE0OXOIMMO TIOCTOSTHHO BECTH KOHCIIEKT JIEKIUW, 3HAaTh PEKOMEHAYEMYIO MpernojaBaTelieM
JUTEpaTypy, IMO3BOJISIIONIYIO JOMOJHUTh 3HAHUS M JIy4llle TMOATOTOBUTHCA K MPAKTHYECKUM
3aHIATHSIM.

B coorBercTBUM ¢ y4eOHBIM IIJITAaHOM HAa KaXAYH TEMY BBIJIEICHO HEOO0XOIUMOE
KOJINYECTBO YaCOB MPAKTUYECKUX 3aHATHI, KOTOPBIE ITPOBOIATCS B COOTBETCTBUU C BOIIPOCAMHU,

PCKOMCHAOBAHHBIMHU K H3YUYCHHUIO 110 OIPCACICHHBIM TCEMaM. O6yqaloumecsl JOJIDKHBI
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PEryJIsIpPHO TOTOBHUTHCA K MPAKTHMUECKUM 3aHATHSIM M Y4acTBOBATb B OOCYXKICHHH BOIPOCOB.
[Ippu moaroroBke K 3aHATHUAM CJIEAYeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIHMH U
PEKOMEH/I0BaHHOW JHTeparypoid. TemaTHUecKui IUIaH JUCUHUILIMHBI, y4eOHO-METOANYECKUE
MaTepHalbl, a TAKXKE CIIMCOK PEKOMEHIOBAaHHOM TUTepaTyphl MPUBEACHBI B paboueii mporpamme.
Memoouueckue pekomenoayuu npu padome Ha0 KOHCHEKMOM 60 8PeMsA NPOBEOCHUA JIeKUUU

B nmpomecce NEKIMOHHBIX 3aHATHH I€€CO00pPAa3HO KOHCTIEKTUPOBATh  yUeOHBIHN
Matepuall. JlJiss 3TOro UCIob3yITCs OOIIMEe W YTBEPAUBIIUECS B TPAKTHKE MIPABHIIA, U MIPUEMBI
KOHCIIEKTUPOBAHUS JICKLIUMN:

KoHncnektupoBanue JEKIMil BeIeTCs B CHENHMAIbHO OTBEJCHHOHM ISl 3TOrO TETPajH,
KOKIBIH JIUCT KOTOPOM [OJDKEH WMETh TOJsA, Ha KOTOPBIX JIENAl0TCA TIOMETKA U3
PEKOMEH/IOBAHHOW JUTEPATYPHI, JOTOJHSIIOMINE MaTepuaj MPOCTYIMIAHHOW JIEKIMU, a TaKXKe
MOTYEPKUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM MHBIX TEOPETHUECKUX TOJIOKCHHIA.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IUIaH JIEKIHA, PEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu pa3ienoB JIEKIUH JOJKHBI MMETh 3arojIOBKH, IMOJA3aroJIOBKH, KpacHble CTPOKH. Jlis
BBIJICTICHUS Pa3/IeNIOB, BBIBOJIOB, ONPEEICHHM, OCHOBHBIX HJIEH MOXHO HCITOJIb30BATh 1BETHHIC
KapaHAamy U GJIOMacTephbl.

HazBaHHbIE B TEKIIUU CCHUIKM HA TIEPBOMCTOYHUKHU HAJI0 MMOMETUTH HA TOJSAX, YTOOKI MPH
CaMOCTOSITENIbHOM paboTe HailTh W BoHcarh UX. B KOHCIEKTe JOCIOBHO 3amUCBIBAIOTCS
oTpe/ieNICHUs] TIOHSATUH, KaTeropuid W 3akoHOB. OcCTaqbHOE JOHKHO OBITH 3alMCAHO CBOMMH
CJIOBaMH.

Kaxnomy oOyuaromemycs HEOOXOJUMO BBIPa0OTaTh W HCIOJIB30BaTh JOMYCTHMBIC
COKpallleHUs] HanOoJiee PacpoCTPAHEHHBIX TEPMUHOB U MOHSATHUH.

Memoouueckue pekomenoayuu no no020moseKe K NpaKmudeckKum u 1adopamopHsvim

3aHAmMUAM

[TpakTideckre W 1abOpaTOpHBIE 3aHATHS — COCTaBHAs YacTh y4eOHOro mporiecca,
MPOXOJIAIINE PU AKTUBHOM Y4YacTHH CTyAeHTOB. OHU CIIOCOOCTBYIOT yIiayOJIeHHOMY H3YUYEHUIO
HamOoJee CIOXKHBIX MpOoOJeM HayKd M CIy>XKaT OCHOBHOH (opMOil MOJBEACHHS HTOTOB
CaMOCTOSITEIbHOW paboThl oOyuaromuxcs. Llenpio mpakThueckux M JaOOpaTOPHBIX 3aHATUN
SIBJIICTCS YTUIyOJICHUE U 3aKPEIUICHUE TEOPETHUSCKUX 3HAHHM, MMOTYYCHHBIX 00yJaIONUMUCS Ha
JEKIUSAX U B MPOIIECCE CAMOCTOSITEILHOTO M3y4YeHUs y4eOHOTro MaTepuaia, a, CleI0BaTelbHO,
(dhopMUpOBaHHE y HUX OIPEICICHHBIX YMEHUI 1 HABBIKOB.

B xome moAroToBKM K ITHM 3aHATHSIM HEOOXOJMMO IPOYUTATh KOHCIIEKT JICKIIHH,
M3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHTHCS C JOTOJHUTEIHHOM JUTEPATYPOM, BHITIOJHUTH

BBIIAHHBIC MPETIOAABATCIICM IPAKTUYCCKHUEC U HaGOpaTOpHLIC 3aJaHus. HpI/I 9TOM YUYCCTb
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peKOMEHJalMK npenojaBaTenass M TpeboBaHus mporpammbl. JlopaGaTbiBaThb CBOMl KOHCHEKT
JIEKIUY, Jie]asi B HEM COOTBETCTBYIOIINE 3alUCH U3 JIUTEPATYPHI.

XKenarenbHO mpH TOArOTOBKE K MPAKTUYECKMM U J1AOOPAaTOPHBIM 3aHATHSAM II0
JUCLUIUIMHE OJHOBPEMEHHO HCIOJIb30BaTh HECKOJIIBKO MCTOYHMKOB, PACKPBIBAIOLINX 33aHHBIC
BOIpOCHL. B 3a1annsax k 1a00paTopHBIM paboTaM MPUBOAATCS PEKOMEHyeMas JInTepaTypa.

Ha mpaxtuueckux 3aHsITHAX OOydaroliuecs ydarcs TpaMOTHO H3Jlaratb MpOOJIEMBI,
CBOOOJHO  BBICKA3bIBATh CBOM  MBICIM M CYXJAEHHUS, pacCMAaTPUBAIOT  CHUTYaIlHH,
CHOCOOCTBYIOIIIME PA3BUTUIO TNpodeccHoHalbHOW KoMIeTeHTHOcTH. Ha  mabopaTopHbIX
3aHATUSAX OOydwaroliuecss yyaTcd TIpaMOTHO CaMOCTOSITEIbHO —pelaTh —IMpeasiaraeMble
WHANBUAYAIBHO JJIS KaXKIOr0 3a/IaHus, a 3aTeM UX 3alIHUIIATh.

Memoouueckue pekomenoayuu no op2anu3auuu CAMOCMOAMENbHOU padomovl

Jis caMocTOsTeNbHOH paboThl MMEIOTCS TOMEIIEHHsI, OCHAIIEHHBIE KOMITBIOTEPHON
TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUeHHS K ceTn «VHTepHeT» u olecrneueHueM JOoCTyrna B
AJICKTPOHHYIO OMOIHOTEKY. MIMeeTCs 2JIeKTpOHHBIM BapUaHT KOHCIICKTA JICKIINH,

CamocrosiTenpHass paboTa 0OyYarolmUXcsi — CIOCO0 aKTUBHOTO, IIEJICHANPABICHHOTO
npuoOpeTeHns: 00y4aroIMMCsl HOBBIX JUIS HEro 3HaHMH M yMEHHUH 0€3 HEemoCpeICTBEHHOTO
ydacTHs B 3TOM Ipoliecca mpernojaBaTesneil. IloBblmieHHe ponM CamMOCTOSATENBHONW pabOThI
00yyaroImuxcst py IPOBEAECHUH Pa3IMYHbIX BUA0B YUEOHBIX 3aHATUN MPEANOJIAraer:

- ONITUMU3ALIMI0 METOJ0B 00yUYeHUs, BHEPEHNE B YUEOHBII MPOIECC HOBBIX TEXHOJOTUN
oOyuyeHHsI, TOBBIIIAIONINX  I[POU3BOJUTEIFHOCT  TpyJa  IperojaBaTesi, aKTUBHOE
MCIOJIb30BaHNE MHPOPMALIMOHHBIX TEXHOJIOTUH, TO3BOJIAIONUX 00yJaromemMycsi B yA00Hoe JUis
HEro BpeMs 0CBauBaTh yueOHbIH MaTepual;

- LIMPOKOE BHEJIPEHNE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBEpUICHCTBOBAHWE METOAMKHU IPOBEIEHUS NMPAKTUK M HAyYHO-HCCIIEI0BATEIbCKON
paboThl 00ydYarOUIMXCs, OCKOJIBKY MMEHHO 3TH BUABI y4eOHOH paOoThl B MEPBYIO OYepelb
TOTOBAT 00YYAIOMIUXCS K CAMOCTOSTEIbHOMY BBIIIOJHEHUIO PO EeCCHOHANBHBIX 3a/1a4;

- MOJIEPHM3ALIMIO CUCTEMBI KYpCOBOT'O U AUIUIOMHOIO IPOEKTUPOBAHUS, KOTOpas AOJIKHA
MOBBILIATH POJIb 00yHvaronerocst B Mo100pe MaTepuaia, OMCKe MyTel peleHus 3a1ad.

CamocrosTenbHas padoTa TPUBOIUT OOYYAIOMIETOCS K TIOJNyYCHHIO HOBBIX 3HAHUH,
YIOPSIOYEHUIO U YIUIyOJICHHI0O HMMEIOUIMXCS 3HaHUM, (QopMupoBaHHIO MpOodecCHOHATBHBIX
HaBBIKOB M yMeHUH. CaMOCTOsATe/IbHAs paboTa BHIMOIHACT Pl PyHKIUIA:

- pPa3BHBAIOIIYIO;
- UH(pOPMALIMOHHO-00YYaOIILYIO;
- OPHUEHTUPYIOILLYIO U CTUMYJIUPYIOILYIO;
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- BOCIIMTBIBAIOIIYO;
- UCCIIeJIOBATEIICKYIO.
B pamMkax Kypca BBIIOJHSAIOTCS CIICAYIONIME BUIbI CAMOCTOSITEIBHOM padoThI:
1) npopaboTka yuyebHOro Matepuana (1o KOHCIeKTaM, y4eOHOI 1 Hay4HO# TuTepatype);
2) BBINIOJIHEHHUE PAa3HO YPOBHEBBIX 3a/1a4 U 3aaHUM;
3) paboTa ¢ TecTaMy U BOITPOCAMH JIJIsl CAMOTIPOBEPKH;
4) BBINOJTHEHUE UTOTOBOM KOHTPOIHHOM pabOTHI.

OOyuaromiemMycsi pEeKOMEHAyeTCs C CaMOro Hadaja OCBOGHHMS Kypca paboTaTh C
JUTEPATYypON U MpeaaraéMbIMu 3aJJaHUAMU B (pOpME MOATOTOBKU K OUEPEIHOMY ayJJUTOPHOMY
3aHATHIO. [IpyM ATOM aKTyanm3UpyrOTCS WMEIONIMECS 3HAaHWs, a TakKe co3maercs Oaza s
YCBOGHHsSI HOBOT'O MaTepHualla, BO3HUKAIOT BOIPOCHI, OTBETHI HAa KOTOPHIE OOYYarOIIUICS
MOJIy4YaeT B ayJUTOPUH.

Heo06xoauMo OTMETHUTb, YTO HEKOTOpbIE 3a/JaHUs A CaMOCTOSTENBHOH paboThl IO
Kypcy HMEIT omnpejaeneHHyo crneunpuky. IIpu ocBoeHun kypca oOydaromuiics MOXeT
M0JIb30BaThCsl OMONMMOTEKON By3a, KOTOpas B IOJHOW Mepe obecreyeHa COOTBETCTBYIOIIEH
JAUTEPATypOid. 3HAYUTENHHYIO TOMOIIb B TMOATOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh
UMEIOIINICS B yUeOHO-METOMUYECKOM KOMIUIEKCE KPAaTKUH KOHCHEKT JEKIHH U J1a00opaTOpHBIi
npakTukyM. OH K€ MOJKET HCIIOJIb30BaTbCs M JAJIS 3aKPEIUIEHUS MOJYYEHHOTO B ayJIUTOPHUU
MaTepHaia.

CamocrosTenbHas paboTra OOy4yaromMXCs MPEeIyCMOTpeHa YYeOHBIM IJIAHOM |
BBITOJIHSCTCS] B 00513aTEIFHOM TMOpsiAKe. 3aJaHusl MPEIJI0OKEHbI 110 KaXJ0W M3ydaeMol TeMe U
MOTYT FOTOBUTHCS MHAMBHUIYaJbHO WM B rpymmne. [lo Heo6XxonumocTu 00ydarouuiics MoOXeT
oOpamarbes 3a KOHCYJbTallUed K MpernojaBareito. BeINonHeHue 3aaHuil KOHTPOJIUpYyeTCs U
OLIEHUBAETCS MPEIOIaBaATEIIEM.

JUis  yCHemHoro caMOCTOSITEIBHOTO W3yUYeHHsl MaTepHuajia CeroJHs HCHOJb3YIOTCS
pasiuYHble cpeacTBa OOydeHUs], Cpeau KOTOPhIX 0c000€ MECTO 3aHMMAlOT MH(OpPMAIMOHHbIE
TEXHOJIOTUM PA3HOTO YPOBHS W HAIpaBIEHHOCTH: 3JIEKTPOHHbIE YYEOHUKH U KypChl JEKIHH,
0a3bl TECTOBBIX 3a/JaHUN U 3a7ad. DJIEKTPOHHBIN y4eOHMK Ipe/cTaBiIsieT coO00l MporpaMMHOE
CPEICTBO, MO3BOJISIONIECE MPEICTABUTD Ul U3YYCHHUSI TEOPETUUECKUN MaTephall, OpraHu30BaTh
anpoOupoBaHHe, TPEHaAX U  CAMOCTOSTENbHYIO TBOPYECKYl paboTy, TmoMoraroliee
00yyaromuMcs ¥ NMPeroaaBaTeo OLEHUTh YPOBEHb 3HAHUH B ONpeAeICHHON TeMaTHKe, a TaKKe
colepxaiiee HEOOXOAMMYIO CIPABOYHYI0 HH(MOPMAIMIO. ODJIEKTPOHHBIM YUYEeOHHK MOMKET

HUHTCIprUpOBaThL B cebe BO3MOIKHOCTH PA3JIMYHLBIX MTCAArOrM4CCKUX HIPOTIrpaMMHBIX CPCIACTB:
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o0yyaromux IporpaMM, ClIpaBOYHUKOB, yU4EOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX
MIPOrPaMM.

Jis ycnemHoi opraHu3alii CaMOCTOSITENBHONH pabOThl BCE aKTHBHEE NPHUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNbHBIE pecypchl B ceTH VIHTepHET: CUCTEMBbl TECTUPOBAHMS IO
pa3nuuyHbBIM  00JacTAM, BHUPTyaslbHblE JIEKIMH, JaOOpaTOpUM, IPU OSTOM IOJIb30BATEINIO
JIOCTaTOYHO MMETh KOMIIBIOTEp U MOJKIoueHue K VMHTepHeTy s Toro, 4yToObl CBSI3aThCS C
[IpernojaBaTesieM, pellaTh BEIYMCIUTEIbHBIE 337aUl U N0Jy4aTh 3HaHus. Mcrnonb3oBaHue ceten
YCUJIMBAET POJIb CAMOCTOSITEIbHOM pabOThl 00ydvarorierocsi U MO3BOJISIET KapAUHAIBHBIM 00pa3oM
VU3MEHUTH METOJIUKY IPENOJIaBaAHMUS.

OOyuaromuiics MOXeT NOJIy4aTh BCE 3aJaHHs U METOJIMYECKHE YKa3aHUS uepe3 cepBep,
YTO JJA€T €My BO3MOXKHOCTb IIPUBECTH B COOTBETCTBUE JIMUHbBIE BO3MOKHOCTH C HEOOXOAMMBIMU
JUI BBIIOJMHEHUA pPaboT Tpynosarparamu. OOydarouuiics MMeeT BO3MOXKHOCTH BBIIOJIHSTH
paboTy AomMa WM B ayauTopuu. bomnblnoe BocnuTaTeabHOE W 00pa3oBaTelbHOE 3HAUECHUE B
CaMOCTOSATEIbHOM y4e€OHOM TpyjAe OO0yd4arolerocss MMeeT CaMOKOHTpPoJb. (CaMOKOHTPOJIb
BO30Y)KJaeT M NOJJEPKUBAET BHUMAHUE W UHTEPEC, IMOBBIIAET AKTUBHOCTh NaMSITH U
MBILUICHUS, TTO3BOJISIET 00YYArOIIEMYCsl CBOEBPEMEHHO OOHAPYXKHUTh U YCTPAHUTH JOMYIICHHBIC
OMOKY M HEIOCTAaTKH, OOBEKTHBHO OIPENEIUTh YpPOBEHb CBOMX 3HAHMU, MPAKTHUECKUX
ymenuii. Camoe JOCTyIIHO€ M IPOCTOE€ CPEACTBO CAaMOKOHTPOJS C IPUMEHEHUEM
MH(OPMAaIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUH — 3TO psJ TECTOB «on-line», KOTOphIe
MIO3BOJISIIOT B PEXHMME PEaIbHOI'O0 BPEMEHHU ONPEIEIIUTh CBOM YpPOBEHb BIAJACHMS MPEIMETHBIM
MaTepHaJIOM, BBISBUTH CBOU OLUIMOKU U MOJIYYUTh PEKOMEHAINU TI0 CAMOCOBEPIIEHCTBOBAHHIO.

Memoouueckue pexomenoayuu no papome ¢ 1umepamypoi

Bcro nutepatypy MOXHO pa3/ienuTh Ha Y4eOHUKH M ydeOHbIE TOCOOUs, OPUTHHAIbHbIE
Hay4YHbIe MOHOTpaUYeCcKre MCTOYHHUKH, HAyYyHbIE MyOIMKAUU B MEpPHOANYECKON mevatu. M3
HUX MOJKHO BBIIEJIUTh JIMTEPATYypy OCHOBHYI (PEKOMEHIYEMYIO), IONOJHUTEIBHYIO U
JAUTEPATYpy Ul YIIIyOJEeHHOTO U3YUYEeHHUs TUCHUTUINHBI.

M3yuenne NUCLMILIMHBI ClEAyeT HAYMHATh C Y4YeOHHKa, IOCKOJIbKY YYEOHUK — 3TO
KHHMra, B KOTOPOM H3JI0’)KEHbl OCHOBBI HAy4YHBIX 3HAHUN IO OMNpPENIEICHHOMY IpEAMETY B
COOTBETCTBUH C IIEJISIMU H 33JJa4aMi 00Y4EHUSI, YCTAHOBICHHBIMHU IPOTPAMMO.

IIpu pabote c auTepaTypoil HEOOXOAUMO YUUTHIBaTh, YTO MMEIOTCS PA3IMYHbIC BHJIbI
YTEHMSI, U KaXKIbI U3 HUX UCIIOJIB3YETCS Ha ONPEEIICHHBIX ATAallaX OCBOEHUS MaTepHaa.

IIpeosapumenbHoe YT€HNE HANPABICHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
U TIOMCK MX 3HAYEHMsI B CIPABOYHOM JMTepaType. B 4YacTHOCTH, NpH YTEHUM YKa3aHHOU

JAUTEPATYPBl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH OHATHSL.
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Ckeo3noe umenue npeanoiaraeT NpoOYTEeHNE MaTepuaia oT Hayana 10 KoHia. CKBo3HOe
YTEHHE JIUTEePATyphl U3 IPUBEACHHOIO CIMCKA /12T BO3MOKHOCTh o0y4aromemycs COpMUPOBAThH
CBOJI OCHOBHBIX MOHSTHI U3 NU3y4aeMOW 001acTH U CBOOOIHO BJIAJICTh HMH.

Buvibopounoe — Ha000pOT, UMEET LIENbI0 MMOUCK U 0TOOp MaTepuana. B pamkax gaHHOTO
Kypca BbIOOpPOYHOE YTEHHUE, KaK CIIOCOO OCBOEHUS COAEpPkKAHUSA Kypca, JOJKHO UCIOIb30BATHCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM IO COOTBETCTBYIOIINUM pa3zeliaM.

Ananumuvyeckoe umenue — STO KPUTUYECKUU pa300p TeKcTa € MOCIEAYIOIUM €ro
KOHcIekTHpoBaHueM. OCBOEHHME yKa3aHHBIX MOHATHH Oyner Hauboiee 3(P(eKTUBHBIM B TOM
cilydae, €ClId MpU YTEHUU TEKCTOB oOyuaromuiicsi OyJeT 3afaBaTh K 3TUM TEKCTaM BOIIPOCHI.
Yactp u3 3TuX BompocoB chopmynupoBana B ®OC B mepeuHe BOIPOCOB UIsl coOece 0BaHuUs.
[lepeuenb 3TUX BOIPOCOB OrPAaHUYEH, [IO3TOMY Ba)KHO HE TOJIBKO COJIEpKaHHUE BOIPOCOB, HO
caM IPUHIUI OCBOEHUS JINTEPATYPHI C IIOMOIIBIO BOIIPOCOB K TEKCTAM.

Llenbto uzyuaroweco 4TeHus SABISETCS INIyOOKOE M BCECTOPOHHEE NMOHMMaHHE Y4eOHOH
nHpopmanuu. EcTh HECKOIBKO MPUEMOB U3yUalOIIEro YTEHUS:

- YTEHHE 10 aITOPUTMY IpeanosaraeT pasouenne nHGpopmanuy Ha OJOKH: Ha3BaHUE,
aBTOp, MCTOYHHUK, OCHOBHAs HJeAd TEKCTa, (PAaKTUUECKUH Marepuain, aHalu3 TeKCTa IyTeM
COIOCTABJIEHHS UMEIOLUXCS TOUEK 3PEHHUS 10 pacCMaTPUBAEMbIM BOIIPOCAM, HOBU3HA;

- IIPUEM IIOCTAHOBKHM BOIPOCOB K TEKCTY MMEET CIEAYIOLIMH aaropuT™M: MEJIEHHO
MPOYUTATH TEKCT, CTAPASCh MOHATH CMBICI U3JI0)KEHHOT'O; BBIJICIIUThH KIIFOUEBbHIE CJIOBA B TEKCTE;
MOCTapaThCs MOHATh OCHOBHBIE HJICH, TOJTEKCT U OOIINI 3aMBICEIT aBTOPA.

- TIpUEM TE3UPOBAHMSA 3aKII0YaETCs B (POPMYyIUPOBAHUM TE3UCOB B BHJIE MOJIOKEHU,
YTBEP)KJCHUM, BBIBOJIOB.

MoxHO 100aBUTh U UHBIE IPUEMBI: IPUEM pedepupOBaHUsl, IPUEM KOMMEHTHPOBAHUS.

Baxxnoli coctaBistomieid Jr000T0 COJIMIHOTO HAYYHOTO W3AAHUS SIBISETCA CIHCOK
JUTEpaTyphl, Ha KOTOPYIO cchblIaeTcst aBTop. IIpy BO3HMKHOBEHMM HHTEpEca K KaKOH-TO
oOcyxkmaeMoil B TeKCTe mpobjemMe Bcerga ecTb BO3MOXHOCTh OOpaTUTBbCA K  CIUCKY
oTHOcAllelca K Hel aureparypel. B 3TOM ciydae Bcs mpobiema kak Obl pa30OuBaeTcss Ha
COCTaBJISIIOIME YaCTH, KaX/1asi U3 KOTOPBIX MOXET M3ydaThCsl OTIEIbHO OT Jpyrux. IIpu stom
Ba)XHO HE TEPATH U3 BUa OOIIMI KOHTEKCT M HE MOTPYKaThCsl Ype3MEPHO B IETANHU, IIOTOMY YTO
TaKUM 00pa3oM MOXKHO HE YBUETb IJIaBHOTO.

IlonroroBka K 3K3aMeHY JOJDKHA MPOBOJUTHCS Ha OCHOBE JICKIIMOHHOIO MaTepHala,
MaTepuaia MpaKTHUECKUX 3aHATUH ¢ 00s3aTeIbHBIM OOpalleHHeM K OCHOBHBIM y4eOHUKaM IO
Kypcy. OTO TO3BOJIUT MCKJIIOUYWTh OLIMOKM B MOHMMAHMM MaTepuana, OOJErdyuT ero

OCMBICJICHUC, TIPOKOMMCHTHPYCT MAaTCpHUaJl MHOT'OUYUCIICHHBIMHA IIPUMEPAMU.
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Memoouueckue pekomenoayuu 011 ROO20MOEKU K 3a4emy

3auer B 4 cemecTpe sBisieTcss (OPMOM HMTOTOBOTO KOHTPOJS 3HAHWM M yMEHUH,
00yyaromuxcst 0 JaHHON JUCUUIUIMHE, TOJTYYSHHBIX Ha JCKIHAX, IPAKTUYECKUX 3aHATUAX U B
MpOLIECCe CaMOCTOSTENIbHOM paboThl. OCHOBOHM A OMpEeNeNeHHs OLEHKHU CIY>KUT YPOBEHD
YCBOCHHUS 00yYaroIMMHC MaTepuasa, MpeayCMOTPEHHOr0 JaHHOK paboueil mporpaMMon.

K 3auvery pomyckatorcs oOydvaroriuecsi, HaOpaBmme 36 u Oojee OamioB MO HTOTaM
TEKYIIETo ¥ MPOMEXyTOUYHOro KoHTposisi. Ha 3auere oOyuaromuiicss Moxxet Habpathb ot 15 1o 30
0aIoB.

B nepuox moaroroBku K 3adeTy oOywaromigecss BHOBb oOOpamiarorcs K ydeOHo-
METOJIMYECKOMY MaTepuajy U 3aKpeIUISIIOT MPOMEKYTOUHbIE 3HAHUS.

[TonroroBka oOyyaromierocs K 3a4eTy BKJIOYAET TPU dTana:

— camocTosTeNlbHas paboTa B TEYEHUE CEMECTPA;
— HENOCPEACTBEHHAs MOAr0TOBKA B JHM, IPEILIECTBYIOIINE IK3aMEHY 110 TEMaM Kypca;
— TOJArOTOBKAa K OTBETY Ha 3K3aMEHAI[MOHHBIE BOIIPOCHI.

[Ipr moOATrOTOBKE K 3a4yeTy OOYyYaromuMcs LeIecoo0pa3HO HCIOIb30BaTh MAaTEpUaIbl
JEeKIMHA, y4eOHO-METOJUYECKHEe KOMIUIEKChl, HOPMAaTHUBHBIE JOKYMEHTHI, OCHOBHYIO H
JIOTIOTHUTEIBHYIO TUTEPATYPYy.

Ha 3auer BbIHOCHTCS MaTepuaid B 00beMe, IMPEIyCMOTPEHHOM paboueil mporpamMmoin
y4eOHOH TUCIMITINHEI 32 CeMeCTp. 3aueT MPOBOIUTCS B MMCBbMEHHOM / yCTHOU (opme.

IIpu mpoBeneHuH 3adyeTa B MUCHBMEHHOW (YCTHOM) Qopme, BeAyUIMH IpernojaBaTelb
COCTaBJIIET SK3aMEHAIMOHHBbIC OWJIEThl, KOTOpbIE BKJIIOYAIOT B ceOs: TECTOBbIC 3a/IaHUSs;
TEOpEeTUYECKHe 3aJaHusl; 3aJauyud WM cuTyauud. DopMylHpoBKa TEOPETHUECKUX 3a/laHus
coBnajaeT ¢ GopMyIHPOBKOI NEpeyHs FIK3aMEHAILIMOHHBIX BOIPOCOB, TOBEJACHHBIX /10 CBEIACHUS
o0yyaromuxcsi HakaHyHe SK3aMeHAIlMOHHON ceccun. CoaepkaHHe BOIPOCOB OJHOTrO Owmiera
OTHOCHUTCS K Pa3iIMYHBIM pa3jiesiaM MporpaMMBbl ¢ TeM, YTOObI OoJiee MOJHO OXBAaTHTh MaTepuall
y4eOHOM TUCITUTUINHBI.

B aynurtopuu, rie npoBOAMTCS YCTHBIA 3a4eT, AODKHO OJHOBPEMEHHO HAXOJUTHCS HE
Oosee mecty 00ydarOMMXCst Ha OAHOTO MpenoaBaTess, IPUHUMAIONIero 3a4eT. Ha moarotoBky
oTBeTa Ha OuieT Ha 3aueTe oTBoAUTCS 40 MUHYT.

[pu mpoBeieHny MACBMEHHOTO 3a4eTa Ha paboTy oTBouTCs 60 MUHYT.

8. MaTepuajibHO-TeXHUYECKOe o0ecTeyeHne JUCIUNIUHbI

8.1. Tpebosanusa k mamepuanvHo-mexHUUeCKOMy odecnedyeHuIo
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Jns peanmuzanuu paboueid mporpamMmbl JUCHUIUIUHBL «VHTENIEKTyalbHbI aHaIN3
JAHHBIX» HWMEIOTCS CIEeIHMAJIbHBIE TIOMEIICHUs [JIi TIPOBEICHUS 3aHATHH JIEKIIMOHHOTO U
CEMUHAPCKOI'0 THUIIA, TPYMIOBBIX W HHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS MU

HpOMe)KYTOqHOﬁ arreCragmy, a TakKKEC MNOMCIICHHUA - OJIA CaMOCTOSTEIIbHOM pa6OTH.

CHeI_II/IaJ'IBHI)Ie IMOMCIICHUA YKOMIIIICKTOBAHBI CHeHHaHHSHpOBaHHOﬁ MeO0eJIbI0 M TEXHUYECKUMU

cpeacTBa OOyYEHHs, CITY>KAIUMH JIJIs1 TPEICTAaBICHHSI HHGOPMAIHH OOJBIIION ayIUTOPHH.

Jns mpoBedeHUs] 3aHATHN JEKUMOHHOI'O THUIIA MCIOJB3YETCS JIEMOHCTPALMOHHOE

o0opyoBaHue, Mo3Bosgomee Haubosee 3(h(HEKTUBHO OCBOUTH NPEACTABICHHBIM y4eOHBIN

MaTcpHal.

[Ipu npoBeneHn 3aHATUHN JIEKIIMOHHOTO/ CEMMHAPCKOT0 TUIIA 3aHSITUN UCIIOJIB3YIOTCS:

3apybesncnoe nuyen3uoOnHOE NPOZPAMMHOE 0becneyeHue:

Ne | IIpousBoauresb HaunmenoBanue JInnen3nm J:{";IIZ(BFZOOB(F)(I)); J:';HZ(:)FZOIB:E;

1. | MSAcademicEES | Office 365 ProPlusEdu manensus | JJOI'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL No20/9A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES

2. MSAcademicEES | Office 365 ProPlusEdu munensus | JOT'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL No20/2A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES

3. MSAcademicEES | Core CALClient Access | nunensus | JJOI'OBOP JOI'OBOP
License ALNG LicSAPk No20/2A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES

4, MSAcademicEES | WINEDUperDVC muuen3us | JJOI'OBOP JOI'OBOP
ALNG UpgrdSAPk Ne20/9A-223 | Nel0/DA-223
MVL A Faculty EES
(KopnopatusHas
MOJIMMCKA HA IPOAYKThI
Windows oneparinonHas
cucrtema u ouc)

5. StatSoft Statistica Ultimate muuensust | JJOI'OBOP JOI'OBOP
Academic for Windows No20/9A-223 | Ne 15/9A-
13 Russian/13 English 223
Ha 500 nonp30BaTenei
JloxanbHas Bepcus
(Named User) I'omoBas
JIULICH3USI

6. | Mathlab/Simulink | TAH-25 muuensus | JJOI'OBOP JOI'OBOP

No20/9A-223 | Ne80/EJI-223
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Ne | IIpousBoaurenb HanmenoBanme JInuensun J]V{'t_;zlz(:)rzo; (r)(l)); J:"-;HZ(:)FZOIB(F)(I))I?
7. Embarcadero RAD Studio Architect muuensust | JJOI'OBOP JOI'OBOP
Concurrent Ne20/2A-223 | Ne 15/9A-
AcademicEdition 1 Year 223
Term License
8. AdobeCreativeCl | Adobe Creative Cloud manensus | JJO'OBOP JTOI'OBOP
oud for Teams — All Apps. Ne20/2A-223 | Ne 15/9A-
JInnensuu Education 223
Device license mia
00pa3oBaTeIbHBIX
opraHu3anui
0. Sketchup SketchUp Pro 2020 - manensus | JJOI'OBOP JTOI'OBOP
License for Education -- No20/9A-223 | Ne 15/9A-
LAB for 1 year. 223
10. PTC Mathcad Education - manensus | JJOI'OBOP JJOI'OBOP
University Edition Ne20/2A-223 | Ne 15/9A-
Subscription (50 pack) 223
11. Corel Corel DRAW Graphics munensust | JJOI'OBOP JOI'OBOP
Suite Ne20/2A-223 | Ne 15/9A-
223
12. ABBYY ABBYY FineReader munensus | JJOT'OBOP JIOI'OBOP
Ne20/2A-223 | Ne 15/9A-
223
3apybercnoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansemoe)
Ne IIpou3BoauTeb HaumenoBanue JInnensun
1. Web Browser - Firefox becniatHo
2. AtomEditor becrnatHo
3. Python becruiatao
4. IBM Eclipse becniaTtHo
5. ®dupma Sun Microsystems | Apache OpenOffice becrmiatao

Poccuiickoe JIHUECH3UOHHOE NPpOZpAmMMHOeE obecneuenue:

IIpousBoauTenb

HauMmenoBanue

JInuen3un

Ne norosopa

Ne norosopa

Ha 2020 rox | nHa 2021 rog
1. | Kaspersky Kaspersky Endpoint muensus | JJOI'OBOP JOI'OBOP
Security ns 6uzHeca — Ne20/DA-223 Ne 15/2A-
CranpaptHbiii Russian 223
Edition. 1500-2499 Node
1 year Educational
Renewal License
2. DrWeb Dr.Web Desktop munensus | JOT'OBOP -

Security Suite
KommnnekcHas 3amura +
Llentp ynpasieHnus Ha
12 mec., 200 IIK,
IpOJJIEHHE

Ne20/2A-223
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Ne gorosopa | Ne jorosopa

Ne IIpousBoauTenn HaumenoBanue JInuen3uu 1a 2020 rox | ma 2021 rox
3. Antumnnaruat BY3 muuensust | JJOI'OBOP JOI'OBOP
No20/DA-223 |  Ne 15/9A-
223

Poccuiickoe npozpammnoe odecneuenue (c60600H0 pacnpocmpansemoe)

Ne | IlpousBogurteb HanmenoBanue KommenTapuu Cpoxn
JIMLICH3UH
1. StarForce Foxit PDF Reader JUISL IPOCMOTpa becninatHo
Technologies, JNEKTPOHHBIX JOKYMEHTOB
Poccus, Mockna B cranaapte PDF
2. Poccus 7zip apXuBaTop becnatHo

8.2. Ocobennocmu peanuzauuu OUCYUNIUHDBL 01 UHBATIUOO08 U JIUY C OZPAHUYEHHBIMU
603MONCHOCMAMU 300P08bA

Jist  oOydJaromuxcst C  OTPAaHUYCHHBIMH — BO3MOXKHOCTSIMH ~ 3JOPOBBSI  CO3JIAHBI
CIEIMAlIbHbIE YCIIOBUSL MM TOJy4YeHHs oOpazoBaHus. B 1ensx IOCTYMHOCTH TMONXYYSHHS
BBICIIIETO OOpa3oBaHUs 1O OOpa30BaTelIbHBIM TMpOrpaMMaM HHBAIUIAMU U JIMLIAMU C
OTPAaHUYECHHBIMH BO3MOYKHOCTSMH 37I0POBbSl YHUBEPCUTETOM 00€CIIEUNBACTCS:

1. AnprepHatuBHas Bepcus o¢puIMaTbHOrO caita B cetn «MHTEpHET» ANA
CI1a00BHIAIINX;

2. J1ns UHBaMUIOB C HAPYIICHUAMHU 3peHus (CI1aboBUISIINE, CIIETIbIE)

- TPHUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOYyYaIOMIEMyCsi HEOOXOIUMYIO ITOMOIIIb,
TyOIMpOBaHUE BCIYX CIPAaBOYHON HMHQPOpPMAIMM O PACTIUCAHUM yYE€OHBIX 3aHATHH; HAIMYWE
CPEICTB JUIsl YCWIEHHS OCTaTOYHOTO 3pEHHs, OpaijeBCKOW KOMIBIOTEPHOH TEXHUKH,
BUJICOYBEIUYUTENCH, TMPOrpaMM HEBU3YAIbHOTO JocTyna K HWHGOpMAalHUU, MPOrpaMM-
CHHTE3aTOPOB PEUH M JAPYTHX TEXHUUYECKUX CPEACTB MpUEMa-Tepeaayn yueOHor HHPOpMaIiK B
JTOCTYITHBIX (popMax JJisg 00yUYaIOIUXCs ¢ HAPYIICHUSIMH 3PCHHUS;

- 3aJJaHUs JUTSI BBITIOJTHEHUS HA HK3aMEHE 3aUUTHIBAIOTCS aCCUCTEHTOM;
- THChMEHHBIC 3aJaHUSl BBINOJNHSAIOTCA Ha Oymare, HaIUKTOBBIBAIOTCS ~ACCUCTEHTY
oOyyJaromumcs;

3. JIns uMHBaIMAOB W JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI MO CIyXY
(cmabocnplmaniye, riyxue):

- HA 3ayeTe MPHUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAOIIUK oOydarommeMycs HEOOXOAUMYIO
TEXHMYECKYI0 TIOMOIIb C YYETOM HHIWBHUIYalbHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHATh
pabodee MecTo, MepeABUTaTLCS, MPOYUTATh U OPOPMUTH 3aJIaHKE, B TOM YHUCJIC 3aIUCHIBAs O]

JTUKTOBKY);
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- 3a4eT MPOBOJIUTCS B MINCBMEHHOH (opme;

4. Jlns WMHBATWAOB M JIUI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBS, MMEIOIINX
HapyIIEHUs] OMOPHO-JBUTATEIILHOTO ammapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHE YCIIOBUS,
o0ecreunBaroIue BO3MOKHOCTh OECTPENATCTBEHHOTO JOCTyNa OOydYaroIuxcsi B ydeOHBIE
IIOMEIICHUS, OOBEKTY IMUTAHUs, TyaJeTHbIe M Jpyrue IOMEUICHUS YHUBEPCHTETa, a TaKKe
npeOBIBaHUS B yKa3aHHBIX MMOMEIICHHUSX (HaJTMUMe PACIIMPEHHBIX JBEPHBIX TIPOEMOB, TIOPYIHEH
U IpyTUX NPUCTIOCOOIEHUN);

- IMCbMEHHBIE 33JJaHHsI BBIMOIHAIOTCS HAa KOMIBIOTEPE CO CIIEUATU3UPOBAHHBIM IIPOrPAMMHBIM
o0ecrieueHreM MM HaIMKTOBBIBAIOTCS ACCUCTEHTY;
- 10 JKeJTaHUI0 00yJaroIerocs 3K3aMeH IMPOBOIUTCS B YCTHOU (opme.

OOyuaronuecs U3 YUCIIa JIAI C OTPaHUICHHBIMI BO3MOYKHOCTSIMHU 3JI0POBbBSI 00ECTICYEHBI

AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B ¢opMmax, afanTUPOBAHHBIX K OTPaHUYCHUSM

HX 300POBbA.
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