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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), dbopmupoBanue npeacTaBieHusi 0 BO3MOKHOCTSIX M OIpaHU-
YEHUSIX
— OCHOBHBIX METO/I0B 00pabOTKH, aHamu3a OONBIINX TAHHBIX;
— H3y4YeHHE CTYJCHTaMHU COBPEMEHHOTO COCTOsIHUS Teopun Big Data;
— MpHOOpETeHHE 3HAHUI O TEXHOJIOTHUSIX MMOATOTOBKH, XpaHEHUs, 00pabOTKU U aHa-
nm3a 00JIbIINX
— JIaHHBIX;
— TMpPUMEHEHHUE CTATUCTUYECKUX U MAaTeMAaTHYECKUX METOJOB JJIsl aHAIM3a OOJIbIINX
00beMOB HH(OpMALINH;
— TMOJy4YeHHEe 3HAHUU O TEXHOJOTHIX U MeTonax ananu3a Big Data u pe3ynasraToB.
3ajaud TUCHUTIITUHBIL:

— H3y4YeHHE OCHOBHBIX METOJOB XPaHEHHUs U aHaiuu3a OONbIIUX JAaHHBIX, B TOM YHUCIE B
cdepe KOprnopaTuBHBIX (PUHAHCOB, MUPOBBIX PHIHKOB, IIOCTPOCHHUS MOJIEEH 1 IPOTHO3H-
poBaHUS;

— (QopmHupoBaHUE MPAKTUYECKOTO HABBIKA MO paboTe ¢ KIAaCTepOM XpaHEHHUs U 00paboTKu
Big Data na npumepe Cloudera Hadoop, BbIOOpY METONOB U TEXHHYECKUX PELICHHUI B
3aBHCHUMOCTH OT THIIA pelIaeMoi 3a1a4u 00padOTKN JaHHBIX U UX 00bEeMa;

— YMEHHE HCII0JIb30BaTh MHCTPYMEHTAPHI aHaIN3a JaHHbBIX U UX BU3YyalIU3allUHU.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Huctmmummaa  B1.0.11.05 «Metonsr  00paboTKu  OONBIIMX JAaHHBIX» OTHOCHTCS K YacTH,
dopMHupyeMOil  ydacTHUKaMH  OOpa3oBaTeNIbHBIX  OTHOIIEHWH, JUCHUIUIMHBI 10  BBIOOPY
b1.B.JZIB.01.01 «Metoap! 06paboTKu OONBIIMX JAHHBIX» CTYJIEHTaM O4YHOW (hOpMbI 0OY4EHUs, 1O
HarpasieHnuto noarotoBku 09.03.01 — MudopmaTuka U BEMUCIUTENbHAS TEXHUKA, JUIS MPOQUIIS:
WHrennexkryanbHble cUCTEMbl 00pabOTKM HHGOpMAllMUd W YIpaBIE€HUs, NpelHa3HayeHa Jyis
HpenojiaBaHus CTyJIeHTaM O4HOH (hopMbl 00ydeHHs B 5 cemecTpe, 3 Kypca.

Juciumaa «MeTtoasl 00pabOTKM OONBIIMX JAHHBIX» 3aHUMAaeT BaXKHOE MECTO B
COBpPEMEHHOM 00pa3oBaHMM U Oa3MpyeTcsi Ha 3HAHUSX, MOJIYYEHHBIX CTYAEHTaMH B IIpolecce
u3ydeHus: jucuuiuimH:  JluckperHeii  aHamm3, Teoperndeckue OCHOBBI  MH(OPMATHUKH,
AnropuTMHueckre OCHOBBI HMH(popmaTHkd, [IporpamMmmupoBaHHe M OCHOBBI aJTOPUTMM3ALMY,
S3bIKM 1 METO/IBI IPOTPAMMUPOBAHMUSL.

B pesymbrare  OCBOGHHS ~ TUCHMIUIMHBI  OOYYalOUIMHCS ~ CMOXET  YacTUYHO
IPOJIEMOHCTPUPOBATH ClieAyIolIHe 00001eHHbIe TpyJoBble QyHKIMH (OTD):

- Pazpabotka TpeOoBaHHMN W  MPOEKTUPOBAHHWE IPOTPAMMHOIO  OOECredYeHUs
(mpoeccuonanbusblii cranaapt 06.001 — «Iporpammucty, ko D, ypoBeHb kBanudukarmu — 6).

- KonuenryanbHoe, (yHKIMOHATbHOE U JIOTUYECKOE MPOEKTUPOBAHUE CHCTEM
CpelHero W KpyMmHOro Macmraba u crnoxkHocTH (mpodeccroHanbHbidi cranmapt 06.022 —
«CuCTeMHBIH aHAMUTHKY, Ko C, ypoBeHb KBaTMPUKALIUHU — 6).

3. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHMUSA INCHUITJIMHBI

B coBokymHOCTM ¢ ApyrMMH AUMCHMIDIMHAMH Npoduis «VHTemeKTyalbHble CHUCTEMBI
00pabotku uHpopmatuu 1 ynpasineHus (MCONY)» mucuumnmuHa «MeToasl 00paboTKu OOIBIINX
JTAHHBIX» HaIpaBJieHa Ha (OPMHUPOBAHKE CIeAyroNX KomreTeHimi B coorBeTcTBrr ¢ ®I'OC BO n
OIIOIT BO mno nampasnenuto noarotoBku 09.03.01 — Mudopmarika 1 BBIYMCIUTENbHAS TEXHUKA



(MuBT) (ypoBeHb OakanaBpuara):
[MKC-2.1; TIKC-3.1; TTIKC-2.2; TIKC-3.2; [IKC-3.3; [IKC-2.3
a) mpodeccuonanbubix (IIKC):
—  cmoco0eH OCYyIIeCTBIATh KOHIENTYyalbHOE, PYHKIMOHAIBHOE U JIOTHYECKOE TPOCKTH-
POBaHME CUCTEM CPEAHETO U KpymHOro Macirada u cnoxuoctu ([TKC-2);
— cmocoOeH pa3padarsiBaTh rpadUYecKuii JU3aifH HHTepdeiica, MPOSKTUPOBATh MOJIh30Ba-
TEJIbCKHUE MHTEP(ENCH 0 TOTOBOMY 00pa3iy ui koHuenuu uatepgeiica. (IIKC-3).

Koabl 1 HauMeHOBaHNSI MHAUKATOPOB 0CTUKEHUSI KOMIETEHIMHU

I[TKC-2.1 CriocobeH OCBOWTH METOJbI IIAHWPOBAHUS MPOEKTHBIX PabOT; METOIbI Kilac-
CHYECKOT0 CHCTEMHOTO aHali3a; TEOPHIO YIpaBJeHHUsS OU3HEC-TpolLeccaMu; maliIoHbl 0popM-
JeHus: OuzHecTpeOOBaHMIl; METOAbI KOHIIETITYaJIbHOTO MPOEKTUPOBAHUS; METO/IbI OLICHKH Kaue-
CTBa POTPAaMMHBIX CHCTEM.

[TKC-2.2 Crioco6eH pa3padbarbIBaTh TEXHUKO-3KOHOMUYECKOE 000CHOBaHKE; pa3pabaThiBaTh
TEeXHUYECKOE 3aJaHue Ha CUCTeMY; paspalarbiBaTh TpeOOBaHHMSA K MOACHUCTEMaM CUCTEMBI H
OCYIIECTBIATh, KOHTPOJIb HX KayecTBa; OPraHMW30BaTh OLIEHKY COOTBETCTBUSI TpeOOBaHUSAM
CYIIECTBYIOIIMX CUCTEM U UX aHAJIOIOB; BBIIIOJHSITH COIPOBOXIECHUE ITPUEMOYHBIX UCIIBITAHUNA U
BBO/I B OKCILTyaTallMIO0 CUCTEMBI; 00pabaThiBaTh 3alIpOChl HAa M3MEHEHUE TPEOOBAaHUM K CUCTEME..

[IKC-2.3 CnocoOeH TNpUMEHHTh HAaBBIKM COCTaBIEHHs Tpaduka KOHTPOJIBHBIX
MEpONPHATHIA; TpPUEMbl pa3paboTKH OW3HECTpeOOBAaHMI K CHCTEME, ONPENeNsATh KIFOUEeBbHIC
CBOMCTBA M OTPAaHHYCHUSI CUCTEMbI; HABBIKAMH BBIIEIICHUS OICUCTEM CUCTEMBIL.

[IKC-3.1 CrnocoOeH OCBOWTH TEXHWYECKHE TpeOoBaHWs K uWHTep(delcHOi rpaduke;
CTaHJAPThI, perjaMeHTUPYIOIIKe TPeOOBaHHS K SPrOHOMUKE B3aMMOJICHCTBUS YEIOBEK — CUCTEMA;
TEXHOJIOTUHU AITOPUTMHUUYECKON BU3YyaJIU3allvi TAHHBIX; OCHOBBI BEPCTKU C UCIOJIb30BAHUEM SI3bIKOB
pa3METKH; OCHOBBI BEpCTKM C HCIHOJb30BAaHMEM S3bIKOB  OMHUCAHHUA CTHJIEH; OCHOBBI
HPOrpaMMHPOBAHUSI C HCTIOIb30BaHUEM CLIEHAPHBIX SI3BIKOB.

[IKC-3.2 Cnocoben pa3pabareiBaTh U OQOPMIISTH TMPOSKTHYIO JIOKYMEHTAIMI0 Ha
uHTEpQelic, CcOo3MaBaTh WHTEPAKTHBHBIE MPOTOTUNHI HHTEp(eiica; co3maBaTth rpaduyecKue
JOKYMEHTBI B IIPOrpaMMax MOATOTOBKU PACTPOBBIX U BEKTOPHBIX U300paKEeHUIA.

[IKC-3.3 CnocoGeH NpHUMEHHUTh HABBIKM BEPCTKH; HaBbIKM pabOThl C IMporpamMMamMu
pPEIaKTUPOBAHUS TAOMUYHBIX JTAHHBIX.

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0yYaOIIUICS TOJIKEH:

3HaTh:
— 0COOCHHOCTH WCIOJIb30BaHUS BHEITHUX W BHYTPCHHHMX KaHAJIOB CBSI3U IPH Tepe-
Jadye OONBIINX 00hEMOB JAHHBIX;
— cocTaB M Ha3HadeHue Moxayinei online/offline 06paboTkH, TOACUCTEM UHAEKCHPO-
BaHUS U XPaHCHHSI TAHHBIX;
— (a3sl U AelcTBUA, BHIIOIHIEMbIE MTPOrpaMMHBIM KapkacomM Hadoop mpu ucnon-
HeHnn MapReduce-niporpammsr;
— coctas kiacrepa Apache Spark u Apache Kafka;
— coctas kiacrepa Apache Cassandra;
— cpejcTBa 00CCICUEHUs COTIACOBAHHOCTH B BBICOKOITPOU3BOAMTEIBHBIX CHCTEMAX
XpaHEHUs JTaHHBIX;
— BHJIBI AJITOPUTMOB MAIIMHHOTO OOyUY€HUs, IPUTOAHBIE I MCIIOJIb30BaHUs B of-
fline-momynsx,
—  BHWJIBI QJITOPUTMOB MAaIIMHHOTO OOYYCHHS, IPUTOAHBIC JIJIST UCTIOIB30BAHMS B ON-
fline-momynsx.
YMeTs:
— TOJB30BATHCS OCHOBHBIMU METPUKAMU ISl OIIEHKH MPOU3BoAUTENbHOCTH BigDa-
ta-cucrewm;

— TMPUMEHSATH CTaHJAPTHBIC CPEICTBA Pa3pabOTKH TSl OpTaHU3AIMH IIPOIECCOB TO-
TOYHOH 00pabOTKH OONBIINX 00BEMOB JAHHBIX;



NPUMEHATh TEXHOJIOTHIO KOHTelHepu3anuu OpenShift 1y pa3sepTeiBaHus Mpo-
IpaMMHBIX pelIeHUH B 00JaKe;

OLIEHUBATh HEOOXOIUMYIO MPOU3BOIUTENHFHOCTD Y3JI0B CETH UCXOMS U3 MPOTHO3U-
pyEeMOU Harpys3Ku;

IIPOEKTUPOBATh OTKA30yCTONYMBBIE BHICOKOIIPOU3BOJUTEIbHBIC MOTYIIN HHJIEKCa-
LIUU JaHHBIX, NpEeHA3HAYECHHbIE JUIsS MOMJEPKKH KOHKPETHBIX alropurMoB Big-
Data-ananutuku;

IIPUMEHATh TMOPHUIHBIE BBIUYMCINUTENIBHBIE TEXHOJOIMHM B 3a/adyaXx MAaIIMHHOIO
oOy4eHwus.

Bnaners:

MeTonamu Jiekomnosuiun BigData-3anay;

coco0amMH OpraHM3alMyd BHEIIHUX ceTeBbIX HMHTep(eiicoB BigData-cuctem u
nmocTpoeHust Mmoayieit asa online/offline o6padoTku;

NPUHIUIIAMUA TIOCTPOSHHSI MHTETPAIMOHHOTO KJIACTepHOro MHTepderica s op-
TaHM3alUHU B3aUMOJICHCTBHS PacipeIeICHHBIX CUCTEM;

HaBbIKaMU YIPaBJeHUs KU3HEHHBIM IKiIoM Hadoop-knacrepa;

ciocobamu pa3BepTeiBaHus MapReduce-nporpamm B Hadoop-okpykenuu;
MareMaTu4ecKUM anmnapaToM TEOPHH BEPOSTHOCTEH M TEOPUU MAacCOBOIO 00Ciy-
KUBAHUSA JJIs IOCTPOESHUS MOIeJIeH MOTOKOB aHHbIX B BigData-cucremax;
MPUHIUIIAMA TpaHC(HOpPMAIIUY MTOTOKA BXOAAIIEH HH(OPMALIUU B TOTOK OOBEKTOB
xpanenus Big Data-cucremsr,

croco0amMH MOBBIIEHUS MTPOU3BOIUTEIBLHOCTH aJTOPUTMOB MAaLIMHHOIO 00yde-
HUS C IPUMEHEHHEM THOPUIHBIX BBIYMCIUTEIBHBIX TEXHOIOTHH.

4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHBI

B Ta6J'II/II_[e 1 MIpUBOAUTCA OITMCAHUEC COACPIKAHUSA NUCHUIIINHBI, CTPYKTYPHUPOBAHHOC I10

paszenam, ¢ ykazaHHEM I10 KaKIOMY paszesry (pOpMbI TEKYIIETO0 KOHTPOJIS: 3aluTa J1abopaTop-
Holi pabotsl (JIP), komnoksuym (K), py6exnsiii konTpois (PK), rectuposanue (T).

Tabmumna 1
ConeprkaHue pa3aeoB TUCHUTLTHHBI

HaumenoBanue pyeMoii komiie-
pasaena TeHU MU (WIN ee

Koa konTpoJan-
A P ®opma

TeKYlIIero
KOHTPOJIst

Copnep:kaHue pa3zjena

4acTH)

O61e Bompockl opranu3aiuu Big Data-
cucreM. [Ipo6iemsl opranusanuu Big Data-
cucteM. Knaccudukarus xapakrepa 3aaad Jis
BBIOOpA MOAXOAIIEH peanu3aryu. MeTo bl
nexommo3unmu Big Data-3amad. Merpuku
npousBoauTenbHOCTH Big Data-cuctem, cocta
W Ha3HAYCHUE IOJICUCTEM BHYTPCH-

Apxurektypa Big Data
1. | cuctem.
Yacrs 1.

HUX/BHEIIHUX OOMEHOB, IOJICUCTEM
online/offline ananutuku. OcoGEHHOCTH HUC-
MOJIb30BAHUS BHECITHUX M BHYTPCHHUX KaHAJIOB
CBSI3U TIPH Mepeaade OONbIIMX 00bEMOB JIaH-
HbelX. OCHOBHBIC METPUKAMH /ISl OLICHKH IIPO-
n3BoauTensHOCTH Big Data-cucrem. Crioco0s!
OpraHU3aI[MK BHEIIHUX CETEBBIX HHTEP(EHCOB
Big Data-cucteM u ocTpoeHust MOITyJIeH st
online/offline 06paboTku.

[IKC-2

K T

Apxutexrypa Big Data
2. | cucreM.
Yacts 2.

Mertpuku npousBoauTensHocTH Big Data-
CHUCTEM, COCTaB U Ha3HAUYEHUE MOJICUCTEM
BHYTPEHHHUX/BHEITHUX 0OMEHOB, ITOJICHCTEM

I[IKC-2

K, JIP, T




online/offline ananuTHkH. OCOOCHHOCTH HC-
TMOJIb30BAHUS BHEIIHUX U BHYTPEHHHUX KaHAIIOB
CBSI3M TIpH Tiepeaade OOIbIINX 00hEeMOB JaH-
HbIX. OCHOBHBIC METPUKAMH JIJIsSI OLIEHKH TPO-
m3BoautensHOCTH Big Data-cuctem. Crioco0s!
OpraHu3aliy BHEUIHUX CETEBBIX HHTEP(EHCOB
Big Data-cuctem 1 mocTpoeHHS MOIYIIEH s
online/offline 06paboTKH.

Wudpacrpyxrypa Big
Data cuctem

CucTteMbl IOCTPOEHHS BUPTYaIN3UPOBAaHHBIX
ceTeBbIX HHPPACTPYKTyp. CHUCTEMBI JIeTKOBEC-
HOM KOHTelHepu3auuu. Bonpoce! BupTyanusa-
LIH CEeTEeBBIX QYHKIMH M IOCTPOSHHUS MPO-
rpaMMHO-oIpeensemMsix ceteit. Haznauenue
texHonoruit SDN/NFV. Mexanu3Mbl paboThl
CHCTEM YIIPABIECHHS BUPTYaIN3UPOBAHHBIMU
KOHTeliHepaMu. TeXHOI0rusl KOHTEHHEpU3aLuu
OpenShift s pa3BepTHIBaHUS POTPAMMHBIX
pemeHwnii B oosnake. [IpHHINTIB HCTIONB30Ba-
Hus TexHonoruit OpenStack u OpenShift ms
OpTraHU3alUK CETEH BUPTYaIbHBIX MAIIUH U
CHCTEM YIIpaBJIeHHs KOHTEHHEepaMH.

[IKC-2

K, T

[TakeTHas pacnpene-
JieHHas oOpaboTka
60nBIINX 00BHEMOB
JIAHHBIX

TexHoorus: OpraHu3alyy MakeTHoi o0padoT-
K1 OobIMx 00beMOB JaHHBIX MapReduce.
@a3bl U JEHCTBYA, BBIIOJIHAEMBIE IPOTrPAMM-
HBIM KapkacoM Hadoop npu ucrnonHeHnu
MapReduce-nporpammsl. Paspabotka Java-
MPWIIOKEHU, ucronb3ytomue Hadoop mms
BBITIOJTHEHHS ITAKETHOI 00pabOTKM TaHHBIX I10
TaiiMepy. YIIpaBIeHHs KU3HECHHBIM [IUKIOM
Hadoop-knacrepa. Crioco6amu pa3BepThIBAaHHS
MapReduce-nporpamm B Hadoop-okpyxeHumn.

TIKC-2, TIKC-3

OrieHKa MpOU3BOIH-
TenapHOCTH Big Data-
cucTeEM

DIeMEHTHI TEOPUU MaCCOBOTO OOCITYKHBAHMUS
JUISL OUEHKU IPOM3BOAUTEIBLHOCTH pacupese-
JIEHHBIX BBIYUCIUTENBHBIX Big Data-cuctem.
OCHOBBI TEOPUHU MACCOBOTO OOCITY >KHBAHHUSI JJIsT
pacdeTra UHTEHCUBHOCTH TIOCTYTUICHUS 3aIpo-
COB Ha Kbl y3en ceTu. O1eHka HeoOX011-
MO POU3BOIUTENBHOCTH Y3JIOB CETH UCXOS
13 IPOrHO3UPYyEMOM Harpy3ku. Maremaruye-
CKHI anmnapar TEOpUHU BEPOSITHOCTEN U TEOpUU
MacCOBOTO O0OCITY>KUBAHUSI T IOCTPOCHUS
MoJIeJelt MOTOKOB NaHHBIX B Big Data-
CUCTEMaX.

TIKC-2, TIKC-3

K, JIP, T

AcunxpoHHas 00paboT-
Ka 00JIbIINX 00BEMOB
JTAHHBIX

[Mpurmumer paboTel ¢ TexHONIOTHEH Apache
Spark 1u1st BBITOJTHEHUS! aCHHXPOHHBIX BBIUUC-
JIMTENILHBIX ONEepalil U CUCTEMBbI Ouepezen
JUISL YIIPaBIICHNS] aCHHXPOHHBIMH TIPOLIECCAMHU
B Big Data-cuctemax. CocraB kinacrepa Apache
Spark u Apache Kafka. Opranuzanus 3arpys-
KW/BBITPY3KH HHPOpMaIuH B cucreMax Apache
Spark u Apache Kafka. AMunmncrpupoBanue
cucreM Apache Spark u Apache Kafka, crioco-
6aMu opraHu3aIy aCHHXPOHHOTO B3aHMOJICHi-
CTBHSI HECKOJIPKHMX BBIYHMCIIUTEIBHBIX 3a1a4.

TIKC-2, TIKC-3

K, JIP, T

XpaHeHue OOJbIITNX
00BEMOB JaHHBIX

BricoxonpoussBoaurensueie NoSQL-cuctemsl.
[pennoceuiky, THITEL 1 XapakTepuctuka. Co-
CTaB ¥ XapaKTEPUCTUKU BBICOKOIIPOU3BO U~
TENBHBIX (PaiIoBeIX cucTeM Ha npumepe GFS,
HDFS u NFS v4.1. Cocras kiactepa Apache
Cassandra. CpenctBa obecriedeHus Coryiaco-
BaHHOCTH B BBICOKOIIPOM3BOAMUTENIbHBIX CUCTE-
Max XpaHeHUsI JaHHbIX.

Omnpenenenrie HEOOXOIUMOTO THITA CUCTEMBI

TKC-2, TIKC-3

K, JIP, T




XpaHEHHS U CXEMY YIaKOBKH JIaHHBIX B 3aBH-
CHMOCTH 0T 3afa4d. [Ipuniumns! Tpanchopma-
MU [IOTOKA BXOJsIel HHGOpMaIuH B IIOTOK
00BexToB XxpaneHus Big Data-cucteMsr

IlocTpoenue nHAEKCOB

Mopaynu nHIekcaru JaHHeX 11t Big Data-
cucteM. Ha3znauenue Moaynei MHIEKcaluu
JTAHHBIX ¥ TpeOOBaHUS K HUM.
[IpoexTupoBaHue 0TKa30yCTONYNBBIX BHICOKO-
MPOU3BOUTENBHBIX MOYJIEH UHACKCAIIUH
JIAaHHBIX, PEAHAa3HAUCHHBIC JUIS MOAEPKKH
KOHKpPETHBIX aroputMoB Big Data-anamuTuku.
[TpuHIMIIBI TOCTPOEHUS U OLEHKU MTPOU3BOIHU-
TENBHOCTH MOJCUCTEM MHAEKCAIUN JAHHBIX

TIKC-2, TTKC-3

BubnroTexkn MammHHO-
ro oOy4yenwus ans Big
Data-cuctem

ANTOpUTMBI MallIMHHOTO O0Y4YeHMs, TpeHa-
3HAYCHHBIE JUIS TTAKETHOH U MMOTOYHOIT 00pa-
60TKH. BHIBI alTOpUTMOB MAIIMHHOTO 00ydYe-
HUS, IPUTOIHBIE [T UCTIONB30BaHus B offline-
MOJYJISIX, BHIBI anrOpuTMOB MallIMHHOTO 00Y-
YEHUsI, IPUTOJHbIC AJISI NCTIONIB30BAHMS B
onfline-monysx. [IpumeHeHre THOPUITHBIX
BBIYHCIINTEIBHBIX TEXHOIOTHI B 3a/1a4ax Ma-
MUHHOTO 00y4eHHs. CriocoObl OBBIICHHS
POU3BOJMUTENLHOCTH aJITOPUTMOB MAIIMHHOTO
00y4eHust ¢ MPUMEHEHHEM TMOPHUIHBIX BBIUYUC-
JIUTENILHBIX TEXHOJIOTHH.

I[IKC-3

Tabnuua 2

CprKTypa JUCHHUILIMHBI «MoJeau U MeTOAbI NMpeacTaBJICHUSA 3HAHUI»

Buna padorsl

TpynoemkocTs

Bcero

S cemecTp

OO0mas Tpy10eMKOCTH

108

144

KonrakTHasi paGora:

51

60

Jexyuu (J1)

17

34

Ipaxmuuyeckue 3anamus (113)

Jlabopamopnwvie pabomut (JIP)

34

51

CamocrosiTesibHas padoTa:

48

50

Kypcooii npoext (KII), kypcoBas pabota

PacuetHo-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

CaMOoCTOSTEIIbHOE HU3YUCHUC pa3JCIOB

Konrponsnas pabora (K)

CamononroroBka (mpopaboTKa U TOBTOPEHUE
JIEKIIMOHHOTO MaTepuaia U mMaTepuana yqel-
HUKOB U Y4eOHBIX MOCOOWH, MOATOTOBKAa K
7a00paTOPHBIM W TMPAKTHUYECKUM 3aHSITHSM,
KOJUIOKBUYMaM, pPYOEKHOMY KOHTPOJIO U

T.J.),

Ilepearrecranus

IToaroroBka u ciaya dK3aMeHa

Bua uToroBoro KOHTpoJIA (3auer, IK3a-
MeH)

3auer

3auer ¢




Tabmuma 3
JlexuoHHEbIE 3aHATUSI

HanmenoBanue
pasnena

Temp! nexmui

Apxurekrypa Big Data
CHUCTEM.
YacTs 1.

O6mmwme Bonpocs! opranuzanuu Big Data-cuctem. [Ipo6iems! oprannzannu Big
Data-cucrem. Knaccudukanus xapakrepa 3aad Juist BeIOOpa MOAXosIen pea-
n3anuu. Metoasl gekommnosunuu Big Data-3anad. MeTpuku Ipon3BOIUTEINb-
HoctH Big Data-cucrem, cocTaB U Ha3HaYeHHUE MOJCUCTEM BHYTPEH-
HUX/BHEIIHUX 00MeHOB, moacucteM online/offline ananutuku. OcobeHHOCTH
UCIIONIb30BaHKS BHELIHUX M BHYTPEHHUX KaHAJIOB CBS3U IIPH Tepeaaye 60Jib-
mux 00beMOB JaHHBIX. OCHOBHBIE METPUKAMHU IS OLIEHKH IPOU3BOIUTEIILHO-
ctu Big Data-cuctem. CriocoObI opraHn3aIiiy BHEITHUX CETEBBIX HHTEp(ericoB
Big Data-cucrem 1 nmoctpoenus Moxyneit s online/offline o6paboTkm.

Apxutekrypa Big Data
CHCTEM.
Yacts 2.

Mertpuku nponsBoantensHOoCcTH Big Data-cucteM, coctaB M Ha3HAUEHHUE TTO/ICH-
CTeM BHYTPEHHUX/BHEIIHUX 00MEHOB, moacucteM online/offline aHamuTHKH.
Oco0OeHHOCTH NCTIONB30BAHMS BHEITHNX M BHYTPEHHNX KaHAJIOB CBSA3HU IPH
nepenade 0oapIIMX 006eMOB HaHHBIX. OCHOBHBIC METPHUKAMH JUTS OLICHKH
npousBoauTenbHOCTH Big Data-cuctem. CriocoObl OpraHu3aiyy BHEITHUX Ce-
TeBbIX HHTEepdelicoB Big Data-cucrem n moctpoeHust Motysei s
online/offline 06paboTKH.

Wudpactpykrypa Big Data
CHCTEM

CucteMbl MOCTPOCHHS BUPTYAITU3UPOBAHHBIX CETEBBIX HHPpacTpyKkTyp. Cucre-
MBI JIETKOBECHOHM KOHTeitHepu3almu. Bonpocs! BUpTyann3anuu ceTeBbiX GpyHK-
LU ¥ TOCTPOCHUS MPOrpaMMHO-OIIpeeNsieMbIX ceTeld. HasHaueHue TexHono-
ruit SDN/NFV. Mexanu3Mbl paboTHI CHCTEM YIIPABICHHUS BUPTYaIN3HPOBaH-
HBIMHU KoHTelHepamu. TexHomorns konteitnepuzannu OpenShift ais passep-
TBIBaHMS IPOTPaMMHBIX peIeHuil B oomake. [IpHHITUITEI HCTIONB30BAHUS TEX-
somormit OpenStack u OpenShift s opranuzanym ceteit BUPTyaIbHBIX MAIuH
1 CHCTEM YNpPaBIICHUS] KOHTEHHEPaMH.

ITaketHas pacnpezeiieHHas
00paboTKa OOJNBIIHNX 00Be-
MOB JaHHBIX

TexHoMOTHA OpraHU3aIy TAKETHOH 00paboTKN OOIBIINX 00BEMOB JAHHBIX
MapReduce.

®da3pl ¥ JCHCTBU, BBIMOIHIEMBIC TIPOrpaMMHBIM KapkacoMm Hadoop mpu uc-
noiHeHnn MapReduce-nporpammsl. PazpaboTka Java-npusioxkeHus, HCIONb3Y-
tomme Hadoop 1uist BRITIONTHEHNMS TAKETHOW 00pabOTKHU TaHHBIX 10 TalMEpY.
VYupasnenus sxu3HeHHbIM nukioM Hadoop-kinacrepa. Criocobamu pa3BepThiBa-
Husg MapReduce-nporpamm B Hadoop-okpyxeHuu.

OueHKa MPOU3BOUTEIBEHO-
ctu Big Data-cucrem

OJeMeHTHI TEOPUH MAaCCOBOTO 0OCTYKMBAaHUS IS OLIEHKU IIPOM3BOJUTEIBHO-
CTH pacrpeieJIeHHbIX BIYUCIUTENbHBIX Big Data-cucteM. OCHOBBI TEOpHH
MaccoBOTO 00CITYKMBaHHMS /IS pacieTa MHTEHCUBHOCTH MOCTYIUICHHS 3aIIPOCOB
Ha KaxJIpIH y3en ceTr. OneHKa HeoOX0IMMOH POU3BOANTEIBHOCTH y3JI0B CETH
HCXOJISl N3 IPOrHO3UPYEMOM Harpy3ku. MaTeMaTH4ecKuii anmapaT Teopuu
BEPOSITHOCTEH M TEOPHH MAaCCOBOTO OOCITY>KUBAHUS JUISl TIOCTPOCHUS MOJIeIIer
IIOTOKOB JaHHBIX B Big Data-cucremax.

AcuHXpOoHHas 00paboTKa
0oJBIINX 00BEMOB JAHHBIX

[MpuHnmne! paboTsl ¢ TexHONMOTHEH Apache Spark asist BEITOSTHEHUSI ACHHXPOH-
HBIX BBIYUCIIUTENBHBIX ONIEPAlMi U CUCTEMBI O4Yepe/ie ISl ypaBiIeH s aCuH-
XpoHHBIMHU Tiporieccamu B Big Data-cucremax. CocraB kinactepa Apache Spark
u Apache Kafka. Opranuzanus 3arpy3ku/BeIrpy3ku HHGOpMAaLUK B CHCTEMax
Apache Spark u Apache Kafka. AMunnctpupoBanue cucrem Apache Spark u
Apache Kafka, cmocobamu opranu3zanum aCHHXPOHHOTO B3aMMOJICHCTBYSI He-
CKOJIbKHMX BBIYHMCIINTEIbHBIX 33/1a4.

XpaneHnune OoNbIIMX 00be-
MOB JIaHHBIX

Bricokonpomsoaurensasie NoSQL-cuctemsl. I[TpeamocsuIKy, THITEI U Xapak-
tepuctuka. COCTaB M XapaKTEPUCTUKH BHICOKOIIPOU3BOIUTEIBHBIX (halIOBBIX
cucreM Ha npumepe GFS, HDFS n NFS v4.1. CocraB kinactepa Apache
Cassandra. CpezcrBa obecriedeHHs COriacOBaHHOCTH B BEICOKOIIPON3BO -
TEJIHBIX CUCTEMAaX XpaHEHUsS JAHHBIX.

Omnpenenenne HEOOXOANMOTO THIIA CUCTEMBI XPAHEHHUS M CXEMY YITaKOBKH
JIAHHBIX B 3aBUCUMOCTH OT 3aj1a4u. [IpuHIMIBI TpaHcdopManny oToka BXo-
Jsmeii napopMmarmy B TOTOK 00BeKTOB XpaHeHus Big Data-cucteMsr

ITocTpoeHue nHAEKCOB

Moaynu naaekcanuu qanHbix aus Big Data-cucrem. Hasnauenue momyneit
HMH/IEKCAIINH JaHHBIX U TPEOOBAaHUS K HUM.

IIpoexTrpoBaHue 0TKA30yCTONYMBBIX BHICOKOIIPOU3BOAUTEIBHBIX MOLYJIEH
HMHJEKCAllMy IaHHBIX, IPEeAHA3HAYEHHbIE Ul IOAEP>KKH KOHKPETHBIX aJIro-




purMmoB Big Data-ananutuku.
[TpuHOUIIBI TOCTPOEHUS U OLIEHKH NPOM3BOAUTEIHHOCTH MTOJCUCTEM HHAEKCA-
LM JAHHBIX

9. AJNTOPUTMBI MAIIMHHOTO O0YYEHNS, IpeTHa3HauYeHHBIE IS TAKETHOH U TIOTOY-
HOM 00pa0boTKH. BHIIBI anrOpHTMOB MAaIIMHHOTO O0YYECHHUS, IPUTOTHBIC IS
BubnmoTtexn MammHAOTO ncnonb3oBanus B offline-Moqymsax, Bumsl anropuTMOB MaIIMHHOTO O0YYICHUS,
obyuenus ms Big Data- MIPUTOIHBIE T UCTIONB30BaHMs B onfline-monymax. [Ipumenerne TuOpumaHBIX
cucTeM BBIYHMCIIUTEIBHBIX TEXHOJIOTHH B 33/1a4axX MaIMHHOTO 00y4eHus. CrocoObl

TOBBIIICHUA POU3BOAUTCIILHOCTU AJITOPUTMOB MAallIMHHOTO O6y‘leHI/IH C Ipume-
HCHUCM FI/I6pI/I)IHI)IX BBIYHCIIMTEIIBHBIX TEXHOJIOTHA.

Tao0mnuua 4.
[TpakTudeckue 3aHATHS HE TPETYCMOTPEHBI

Tabmuua 5
JlabopaTopHbie pabOThI

Ne HanmenoBanue TeM

1. | CnocoOsl OpraHu3aliiy BHEIIHUX CETeBBIX HHTepdelicoB Big Data-cuctem u mocTpoeHust MOIysIei s
online/offline 06paboTKy.

2. | CraHgapTHBIC CpenCTBa Pa3paOOTKH IS OPraHU3AIMH IPOIIECCOB MOTOYHOM 00pabOTKH OOBIINX 00Be-
MOB JJaHHBIX.

3. | Hasunauenue texunonoruiit SDN/NFV.

4. | Pa3pabotka Java-npuiioxxeHus, ucrnonb3yomre Hadoop 1yis BRIMOSHEHUS TAKSTHOM 00pabOTKK JaHHBIX
110 Taiimepy.

5. | MaremaTu4eckuii anmapar TeOpHU BEPOSTHOCTEH U TEOPUU MAaCCOBOTO OOCITY)KUBAHUS ISl TIOCTPOCHHUS
MoJieJiell TOTOKOB AaHHbIX B Big Data-cucremax.

6. | CocraB knactepa Apache Spark u Apache Kafka.

7. OnpeﬂeneHI/Ie HeO6XO[[I/IMOFO TUIIA CUCTEMbI XpaHCHUA U CXEMY YIIAKOBKHU JaHHBIX B 3aBUCUMOCTU OT
3aa4yu.

8. HpOGKTHpOBaHI/Ie 0TK8.30yCTOfI‘IHBBIX BBICOKOIIPONU3BOJAUTEIBbHBIX MOHyHCﬁ HHACKCAIIUU JaHHBIX, ITPpEIHA~
3HAYCHHBIC IS MOAJACPIKKN KOHKPETHBIX aJITOPUTMOB Blg Data-anaauTuku.

9. | ANrOpUTMBI MallIMHHOTO 00YYCHNS, IPEeAHA3HAYCHHBIC IS ITAKETHOW M MOTOYHOM 00paboTKH.

10, BI/IZ[LI AJITOPUTMOB MALIMHHOT'O 06y‘IeHI/IH, MPpUTroAHBIC IJISI UCTIOJIB30BAHUS B onfline -MOAYJIAX.

5. OHEHOYHBIE MATEPHUAJIbI JJISd TEKYIIEI'O U PYBEXXHOI'O KOHTPOJIA
YCHEBAEMOCTH U TPOMEXKXYTOUYHOM ATTECTAIIUH

@opMbI KOHTPOJIS TEKYLIUX, pyOSKHBIX M MPOMEKYTOUHBIX 3HAHUH CTYACHTOB IO JTHC-
LUIUIMHE ONPEJENSIIOTCS B COOTBETCTBUHU € YU€OHBIM IJIaHOM 00pa30BaTeIbHOM MporpaMMbl U B
COOTBETCTBUM C JieiicTByrouM [losokeHneM o GauIbHO-PEHTUHIOBOM cHCTEMEe OLIEHKH YycIie-
BaemoctH cryneHToB KbI'Y.

Ot obyuaromuxcs TpeOyeTcsl MOCeIIeHNe 3aHATHH, BBIIOJIHEHUE J1a0OpaTOPHBIX PadoT,
3HAKOMCTBO C PEKOMEHI0BAHHOM JIUTEPATYPOH.

IIpu arrectanuu oOyd4aroImMXcs OLIEHUBAECTCS KAaueCTBO PaOOTHI Ha 3aHATUAX (YMEHHE
BECTHU JIUCKYCCHIO, CIIOCOOHOCTh YETKO U €MKO (OPMYIUPOBATH CBOM MBICIH), YPOBEHb MOATO-
TOBKH K CaMOCTOSITENIbHOW JIeATENIbHOCTH, KaueCTBO BBINMOJIHEHUS 3aJaHuil (IIpe3eHTalui, J10-
KJIaJIOB, BBITIOJTHEHHE J1a00paTOPHBIX padboT U Ap.).

KoHeuHbIMU pe3ynbTaTaMyd OCBOGHMS MPOTPaMMBbl JTUCIHIUIMHBI SBISIOTCS CPOPMUPO-
BaHHbIE KOTHUTHUBHBIE JECKPUNTOPHI «3HATH», «YMETbY», «BIAJETh», paCIUCaHHbIE MO OTHEIb-
HbIM KoMmeTeHUUsAM. POpMUPOBAHKUE ITUX AECKPUIITOPOB MPOUCXOJUT B TEUEHHE BCETO Ce-
MeCTpa 10 3TaraM B paMKax pa3JIMYHOro BUJA 3aHATHI U CaMOCTOSTEIbHON paboTHI.

B xone u3ydyeHus AMCUUIUIMHBI IPEyCMaTPUBAIOTCS TEKYILUH, pyOeKHbII KOHTPOIb U
npoMexyTouHasi arrectanus. @opMbl KOHTPOJIS TEKYHIMX, PYOEKHBIX M MPOMEKYTOUHBIX 3HA-
HUH CTYJIEHTOB MO JTUCLMILUIMHE OINpPEEIIIOTCS B COOTBETCTBUU C YUEOHBIM IUIAaHOM 00pa3oBa-
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TEJILHOM MPOrpaMMBI M B COOTBETCTBHH C AeHcTBYoIMM [lonokeHuem o 6auibHO-pEHTUHTOBOM
CHCTEME OILIEHKH ycrneBaemMocTu cTyaeHToB KbI'Y.

Ot oOyuaromuxcst TpeOyeTcsl MOCEIIeHNE 3aHATHI, BBIIOJIHEHUE J1a0OPaTOPHBIX PadoT,
3HAKOMCTBO C PEKOMEH/I0BaHHOH JIUTEpaTypoil.

[Tpu arrecTanuu oO0yYaroIMXCs OLIEHUBACTCS KA4eCTBO PAaOOTHI Ha 3aHATUAX (yMEHHE
BECTH JAMCKYCCHIO, CIIOCOOHOCTh YETKO U EMKO ()OPMYJIHPOBATh CBOU MBICIH), YPOBEHb MOArO-
TOBKHM K CaMOCTOSTEIbHOU JESITEIbHOCTH, KAUECTBO BBIIIOJIHEHUS 3aJaHUN (Ipe3eHTauui, 10-
KJIaJIOB, BBITIOJTHEHHE J1a00paTOPHBIX padboT U Ap.).

5.1. OueHovyHbIe MAaTEPHAJIBI VISl TEKYLIEro KOHTPoJsi. Llenp Tekyiero KoHTpoJis —
OLIEHKA Pe3yJbTaToOB pabOTHl B ceMeCTpe U o0ecriedeHne CBOCBPEMEHHON 0OpaTHOM CBSA3M, AT
KOpPpEKLIUU 00y4YeHHMsI, aKTUBU3ALUU CAMOCTOSTEeNIbHOI paboThl oOyuatomerocsi. O6beKToOM Te-
KYILEro KOHTPOJIS SBISIOTCS KOHKPETU3UPOBAHHBIC Pe3yNabTaThl 00ydeHus (yueOHbIE TOCTHKE-
HUS1) 110 AUCUHUTUIHHE

Tekymuii KOHTPOJIb YCIIEBAEMOCTH O0ECIEYMBACT OIICHMBAHUE XO0Jla OCBOCHHS AMCIIU-
winHbl «MeTo/ibl 00paboTKN OONBIINX JAaHHBIX», OIICHKA KayecTBa MOATOTOBKH Ha OCHOBAHUU
BBITIOJIHCHHBIX 3aJ]aHUM BeJEeTCs mpernojaBaresieM (C OOCYXIEHHEM pe3yJbTaToB), Oaslibl
HAYUCIISIOTCS B 3aBUCUMOCTH OT CIIOKHOCTH 3a/1aHuS.

Kpurepun popmupoBannsi 0eHOK (OLleHMBAHUA) YCTHOI'O OIIPOCa

YCTHBIN OmpoC SABJISETCS OJHUM U3 OCHOBHBIX CIOCOOOB y4yéTa 3HaHUN 00y4arolIerocs
o AucCHHILTHHE «MeToasl 00paboTKU OONBIIMX JMAaHHBIX». Pa3BEPHYTHIN OTBET JOJDKEH IMPE-
CTaBJISITh COOOM CBSI3HOE, TIOTUYECKHU TOCIEI0BaTeNIbHOE COOOIIEHIE Ha 3a/IaHHYI0 TeMY, MOKa-
3bIBATh €0 YMCHUC IPUMCHATH OIPCACIICHUSA.

B pesynbprare ycTHOro ompoca 3HaHUS, 00y4arolIerocsi OLEHMBAIOTCS MO CIIEAYIoIIEei
IKane:

3 0aa

2 0a1a

1 6ana

0 6a10B

CTaBHUTCS, €clIu 0o0yya-
FOLLIUICS:

1) momHO  wW3Naraer
U3y4YECHHBIH Marepua,
Jaér IIPaBUIIBHOE
OIpENENIEHHOE  HKOHO-
MHUYECKUX MOHSATHIHA;

2) oOHapyXHuBaeT IIO-
HUMaHHEe  Marepuaa,
MOXET 000CHOBATH
CBOU CYXJICHHS, TPH-
MEHHTh 3HAaHUS  Ha
NpaKkTUKe,  NPUBECTU
HEOOXOOUMbIE TpUMe-
PBI HE TOJIBKO TO y4el-
HUKY, HO U CaMOCTOs-
TEJIbHO COCTaBJICHHBIE;
3) usmaraer Marepual
MOCIIEZI0BATEHLHO 171
NPaBUWIBHO C  TOYKH
3peHusi HOpM JUTepa-
TYPHOTO sI3bIKA.

CTaBUTCS, €CIM 00y4a-
omuics 1aéT OTBET,
VAOBJIETBOPSIFOIIAN TEM
Ke TpeOOBaHUSAM, UTO U
g Oaiia «1», HO J0-
myckaer 1-2 ommokw,
KOTOpbIE CaM JK€ WUC-
npasiseT, u 1-2 Hemo-
y€Ta B TOCIIEIOBATEIb-
HOCTH ¥  SI3BIKOBOM
oopMIICHUHN H3JIarae-
MOTO.

CTaBUTCS, eciau o0ydya-
foluiicss OOHapyKHBa-
€T 3HaHWe W TIOHWUMa-
HUE OCHOBHBIX IOJIO-
J)KEHUN JTaHHOW TEMBI,
HO:

1) wm3maraer marepuan
HETIOJIHO W JIOTYCKaeT
HETOYHOCTH B OMpee-
JICHWH TIOHSTHH;

2) HEe yMeeT I0CTarod-
HO TIyOOKO W JOKa3a-
TEIHHO 000CHOBaTH
CBOW CYXJICHUS U TIPH-
BECTH CBOU TIPUMEPHL;
3) u3maraetr Marepual
HETIOCNIEA0BATeIbHO U
JIOTIyCKaeT OIMOKH B
SI3BIKOBOM O(hopMITeHUH
M3J1araeMoro.

CTaBUTCs, eciau o0ydya-
omuiics o0HapyXKHUBa-
€T He3HaHue OOIbIIen
4acTH  COOTBETCTBYIO-
HIeTo paselia H3ydae-
MOTO Marepuana, Jo-
MMycKaeT OIIMOKH B
(b opMynHpOBKe.

banner ((1)), ((2)), «3» MOTYT CTaBUTLCA HC TOJIBKO 3a e,[[I/IHOBpCMeHHLII\/'I OTBCT, HO U 3a
paCCpe)IOTOLIeHHBIfI BO BpPEMCHH, T.€C. 3a CYMMY OTBC€TOB, AAaHHBIX Ha IPOTAKCHUHU 3aHATUA.
HaYUCIAKOTCA B 3aBUCHUMOCTHU OT CJIIOKHOCTH 3aJaHUs.
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5.2. OueHoYHble MaTepHAJIbI IJIsI CAMOCTOSAITEIbHON padoThl o0yuyarolerocs (TUNOBBIE 3a-
naum) (Mpu HAJMYMH)

PabGouast mporpaMma npeaycMaTpruBaeT NpOBEICHUE JICKIIMOHHBIX, 1a00paTOPHBIX 3aHS-
TUH, a TaKkKe CaMOCTOATENbHYIO pabory olOywaromuxca. B ®I'BOY BO «Kabapauno-
bankapckuii rocyaapcTBEHHbIH YHHBEPCUTET» JEHCTBYET OaUIbHO-PEHTHHIOBAsI CHCTEMa OIICH-
KU Y4eOHBIX TOCTH)KECHUH, 00yJaromuxcs mo o0pa3oBaTebHBIM IIPOrpaMMaM, peaan3yeMbIM Ha
OCHOBaHMM (QelepalbHbIX TOCYJapCTBEHHBIX 00pa3oBaTEIbHBIX CTaHAApTOB. bamibHO-
PEUTHHTOBAs CHUCTEMa OLICHKH 3HAHUH SIBIISICTCS OTHOM U3 COCTABJISIOIINX CUCTEMBI YIIPABICHUS
Ka4eCTBOM 00pa30BaTEIbHON JACATEILHOCTH B YHUBEPCUTETE.

Ilepeyennb BONPOCOB MO IMCHHUIIHHE [JISI CAMOCTOATEIHLHOI0 H3YYeHHUs

CriocoObl opranu3an BHEITHUX CETeBBIX MHTEpdeiicoB BigData-cucrem u mocTpoenus
Moxyieit ais online/offline o6paboTkw.

[TpuHIUIIBI TOCTPOCHUS WHTETPALMOHHOTO KJIACTEPHOTrO MHTEpdeiica i opraHu3anuu
B3aMMOJICHCTBHS pACIPEICIICHHBIX CUCTEM.

[Tpuntuns! ucrionp3oBanus Texnonoruit OpenStack n OpenShift st opranmuzanuu cereit
BUPTYAIbHBIX MAIIUH M CUCTEM YIIPaBJICHUS KOHTEHHEpaMHU.

VYnpanenuss xu3HeHHbIM 1wmkiIoM Hadoop-kiacrepa. CrocobamMu pa3BepTHIBaHUS
MapReduce-niporpamm B Hadoop-okpyxeHun.

OCHOBBI TEOpUU MACCOBOT0 OOCITYKMBaHUS JUIsl pacueTa MHTEHCHUBHOCTU MOCTYIJICHUS
3aMpoCoOB Ha KKIbIN y3en ceTu. OLeHka HeoOX0IMMOM MPOU3BOAUTEIHLHOCTH Y3JIOB CETH UCXO-
JIl N3 IPOrHO3UPYEMOI HArpy3KHu.

AnmunuctpupoBanue cucreM Apache Spark u Apache Katka, cmocobamu opranuzanuu
ACMHXPOHHOI'O B3aUMOJAECUCTBUS HECKOIBKUX BHIYMCIUTENBHBIX 33/1a4.

[TpunHnmne! TpanchopMalvy NOTOKa BXOAMIeH HH(OpPMALIUK B TOTOK OOBEKTOB XpaHe-
Hus Big Data-cuctemsr.

bubnunoreku mammuHHOro o0ydenus st Big Data-cucreM. ANTOPUTMBI MalllMHHOTO
0o0y4deHus1, IpeIHa3HaYEeHHbIE JIJIs1 TaKETHOW U MOTOYHOM 00paboTKH.

Kpurtepuu ¢popMupoBaHNs OLIEHOK MO0 3aJaHUAM IJIS1 CAMOCTOSATEIbHOI padoThI
CTydeHTa

«Otnuuno» (5 0amwioB) — oOydJaronuiics Mokasai riayOOKHe 3HaHMUsS MaTepuaia Mo IMo-
CTaBJIEHHBIM BOIPOCaM, I'PaMOTHO, JIOTUYHO €ro M3Jaraer, CTPyKTYpHpOBaJI U JETATU3UPOBAI
uH(popMalLnio, u3derast MpocToro NOBTOpeHUs: UHPOpPMaLIUK U3 TEKCTa, MHPOpMALHs MTPeICTaB-
JeHa B nepepaboTaHHOM BHjie. CBOOOIHO HCIIONB3YyeT HEOOXOAUMbIe (GOPMYJIbI MPU PELICHUN
3am1ad;

«Xopouo» (4 6anna) — oOydaroLMiics TBepAO 3HaeT MaTepuall, FPaMOTHO €ro M3Jaraer,
HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOLIECCE PEIICHHS 3a/1a4;

«Y noBierBoputenbHOY (3 Oansa) — oOyyarouiics UMeeT 3HaHUsI OCHOBHOT'O MarepHaia
110 TIOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JeTajeid, OIyCKaeT OT/ACIbHBIE HETOYHOCTH
IPU PELIeHNH 3a/1a4;

«HeynoBnerBoputensHo» (MeHee 3 0ayuioB) — 0OyUYarOIIMIACS TOMyCKaeT TpyoObie ommuo-
KU B OTBETE Ha MOCTABJICHHBIE BOIPOCHI M MIPH PELICHUH 33124

5.2. OneHo4HbIe MaTepHAJIbI JIs1 Py0e;KHOI0 KOHTPOJIA

PyOexxHbII KOHTPOJIb OCYHIECTBISIETCS IO O0JIee WIN MEHEE CAMOCTOSITENIbHBIM pa3/iesiaM
— y4eOHBIM MOAYJISIM Kypca M IPOBOJUTCA 110 OKOHYAHUU M3YUEHHs MaTepHraia MOJyss B 3apa-
Hee YCTaHOBJIEHHOE BpeMs. PyOe)kHbIN KOHTPOJIb TPOBOAMUTCA C IIENIbIO ONPECIICHNs KauyecTBa
YCBOEHHsI MaTepuana yyeOHOro MoayJis B IiefloM. B TeueHne cemecTpa MpOBOIUTCS TPH TaKUX
KOHTPOJIbHBIX MEPOIIPUATHS MO TpaduKy.

B xauectBe hopM pyOeKHOTO KOHTPOJISI UCIOIB3YETCsl TECTUPOBAaHUE (TMCHbMEHHOE MU
KOMIIBIOTEPHOE), IPOBEIEHUE KOJIJIOKBUYMA.

12



PyOexHbIii KOHTPOIb OCBOEHUSI CTYJCHTOM IUCIUIUIMHBI OCYIIECTBIISIETCS B paMKax
0aJUTbHO-PEUTHHTOBOM CHCTEMBI. Pacmipenenenre OaJljioB B COOTBETCTBUHU C JelcTByrOmmM [lo-
JIOKEHHEM O OaJUIbHO-PEUTHHTOBON CHUCTEME OIIeHKH ycreBaemocTH cryaentoB KBI'Y mpuse-

eHo B Tabiuie 7.

PEUTUHIOBOU CHCTEME

Tabmuma 7
Pacnpenencare 0auioB B COOTBETCTBHUU C JAeHCTByromuM IlooskeHneM o OaibHO-

No peiituaroBoit | KommoxkBuym | JIab6.nmpaktukym | [locemaemocts | TectupoBanue | Mtoro
TOYKHU
1 8 3 5 23
2 7 8 3 5 23
3 8 4 5 24
Tabmuua 8
Kpurepun onenku
Bun meponpusitus Kpurepnn onenku baiel
KomnokBuym (ycTHBIN - SICHOCTb, YETKOCTh U JI0KAa3aTeJIbHOCTh U3- 0-21 6amn
OIIPOC I10 TEME) JIOKEHUSI OTBETOB Ha BOIIPOCHI;
- BJIaJICHUE CIIELUAIbHBIMUA TEPMUHAMU;
- CHCTEMHOCTb 3HaHHM 110 TEMaTHKE
JlaGopatopHoe 3aHsATHE - MIOHUMAaHHME 1EJIU U 33]1a4 PaboThI 0-24 6amna

- BBITIOJTHEHUE 331aHUN U 00paboTKa pe3yib-
TaToB
- OTYET M 3aIuTa 1a00paTopHOi paboThI

KommbrorepHoe Tectupo- | Pe3ynbrarsl TECTUpOBaHUS 0-15 GamoB

BaHME 110 paznenam auc- | (KonnyectBo 6amsios = 5*@, ¢ - gons npa-

LIUIUTHHBI BUJILHO OTBEYEHHBIX TECTOB IO TEME).

[Tocemenue 3ansTHit [Tpu 6onee 3 nmpomyckax 6e3 yBaxutenbHo | 0-10 Gamios
MIPUYUMHBI 3aHITHI aHHYITHPYIOTCS OaJlTbI

DK3aMeH SICHOCTh, UeTKOCTb U JOKa3arenbHOCTh u3no- | 0-30 6amos

JKCHHUA OTBCTOB HA BOIIPOCHI;

- BJIaICHUC CIICIUAJIbHBIMU TCPMUHAMU

- CHCTEMHOCTh 3HAHUM 110 TEMAaTHKE JUCIIH-
IIJIMHBI B ICJIOM

Hrorosag orieHka

0-100 6aymtoB

5.2.1. OueHo4Hble MaTePHAJIBI VIS IPOBECHUS KOJJIOKBHYMa

[IepedyeHs BOIIPOCOB, BBIHOCUMBIX Ha PEUTHHIOBBIM KOHTPOJIb IIEPBOM TOYKH 5 ceMecTpa
(xonTposupyemble komnerenuuu [1IKC-2, TTIKC-3)

ApxutekTypa Big Data cucrem. Yacts 1.
O6mue Bonpocs! opranuzanuu Big Data-cucrem. [Ipo6iemsr opranuzanuu Big Data-cuctem.
Knaccudukanus xapakrepa 3a1au Juisg BbIOOpa MOIXOASMIEH peanu3anui. MeToabl 1eKOMIT0-
sunmu Big Data-3amau. Metpuku npousBoautensHoctu Big Data-cuctem, coctaB u HazHaye-
HUE TOJICUCTEM BHYTPEHHHX/BHEIIHUX 0OMeHOB, mojcucteM online/offline anamutuku. Oco-
OCHHOCTH WCIIOJIb30BaHMS BHEIIHWX M BHYTPEHHUX KAaHAJOB CBSI3U NPU Tepenade OOIbIINX
00beMOB JTaHHBIX. OCHOBHBIE METPUKAMHU JJISl OLIEHKHU Mpou3BoauTenbHOCTH Big Data-cucrem.
CriocoObl opraHu3alii BHEIIHUX ceTeBbIX uHTepdelicoB Big Data-cuctem u nmocrpoenust Mo-
nyneit s online/offline o6paboTku.
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IlepeueHp BOIIPOCOB, BHIHOCUMBIX Ha PEHTHUHIOBBIM KOHTPOJIb BTOPOM TOUKU & ceMecTpa
(xorTpOoMpyembie komneteHiuu [TKC-2, ITTKC-5)

Apxutektypa Big Data cuctem. Yacts 2.

Metpuku mnpousBoautTensHocTH Big Data-cucteM, coctaB W Ha3HAa4eHHE IOJICUCTEM
BHYTPEHHHUX/BHEITHUX 0OMEHOB, noacucTeM online/offline anamutrku. OcoOEHHOCTH HCTIOIB30-
BaHUS BHEIIHUX M BHYTPEHHUX KaHAJIOB CBS3M MPH IMepeauye 0oibpuX 00beMoB JaHHbIX. Oc-
HOBHbIE METPHKaMU JUIsl OLIEHKH MpousBoauTenbHOocTH Big Data-cuctem. CriocoOsl opranusa-
MM BHEIIHUX ceTeBbIX wHHTep(delicoB Big Data-cucrem u mnocTtpoeHHs Momyned s
online/offline 06paboTkw.

Wudpactpykrypa Big Data cucrem.

CucreMbl MOCTPOEHUS] BUPTYAIU3UPOBAHHBIX CETEBBIX HHPPACTPYKTYp. CHUCTEMBI JIETKO-
BECHOM KOHTeWHepu3auuu. Bormpocsl BUpTyanu3anuy CeTeBbIX (DYHKIMHA U MOCTPOSHHS MPO-
rpaMMHO onpeaensemMbix ceteil. Haznauenue texnosoruit SDN/NFV. Mexanu3mbl paboThl CH-
CTEM YIIPABICHUS BUPTYAIM3UPOBAHHBIMM KOHTEHHepamMu. TeXHoJIOrMs KOHTEWHEpU3aluu
OpenShift a1 pa3BepThIBaHUS NPOrpaMMHBIX pelleHuil B obiaxe. [IpMHLIMIIBI HCHIOIB30BAHUS
texnonoruii OpenStack u OpenShift st opranuzanum cereil BUPTyaJbHBIX MAlldH U CUCTEM
yIpaBiIeHUS] KOHTEHHEPaMH.

5.2.2. OueHoYHbIE MAaTEePUAJIbI: TECTUPOBAHHE
TectupoBanre 0Oy4arOIIMXCsl TPOBOJUTCS B OHJIAWH-PEKUME COTIIACHO PACHUCaHUIO, B
OUOC open.kbsu.ru

IIpumepubie TecToBbie 3aaanus 1 PT 1 (kouTposupyemas komnerenuus [IKC-2)
ITosHblii mepeyeHb TeCTOBBIX 3a4aHnii npeacrasjie’n B JOUC

1. Yro noHumaeTcs oA npeacTaBIeHUEM 3HaHUM?

a) 9TO KOAUPOBaHKE HHPOPMAIIMH, Ha KAKOM — JIN0O (pOpMaIbHOM SI3BIKE;
b) 3HaHwMs, IpecTaBIeHHbIE B Iporpamme Ha si3bike C ++;

C) 3HaHUs, MPeJICTaBICHHbIE B YUeOHHUKAX 110 MaTeMaTHKe;

d) MoaenupoBaHre 3HAHUI CHIEIIUAIMCTOB — YKCIIEPTOB.

1. Bo16op ypoBHS JeTanu3aiuy MOJIEIH 3TO
+: cTpaTUUKaIMs

: BepuuKauus

: ULACHTUPUKAIUS

3.3amaua BeIOOpA YMCIOBBIX 3HAYEHUH HEONPEAEICHHBIX YUCIOBBIX TAPAMETPOB 3TO
: cTpaTuduKanus

: Bepuukanus

+: naeHTUpUKAUSA

4. 3amaua MPOBEPKH a/IEKBATHOCTH MOJIEIIH ITPH HAMIEHHBIX 3HAYCHUSX ITapaMETPOB ITO
-: CTpaTUHUKAIHS

+: BepuduKkanus

-: uIeHTUUKAIUS

IIpumepHbie TecToBbie 3axanus 1 PT 2 (konTposmpyemas komnerennus OIIK-5)
IlosHblii NepeyeHb TeCTOBBIX 3a4aHuii npeacrasjie’n B JOUC

1. Kakue onpenenenus, MpeACTaBICHHBIC HUXKE HE SBIISIOTCS MOJEISIMHU TPEICTABICHUS
3HAHUN?
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HHUMMU.

a) MPOYKITMOHHBIE MOJICIIH;

b) dpeiimer,

C) KOMIIBIOTEPHBIE MOJIEIIH;

d) ceManTHUECKHE CETH,

) hopmanpHO - JTIOTHYECKHUE MOJICITH.

2. Yo mpencTaBisioT coboil ceMaHTUYeCKast CETh?

a) ceTeBOH rpauK, BEPIIMHBI KOTOPOTO - CPOKH BHINOJIHEHUS padoT;

b) 3T0 HelpoHHas CeTh, COCTOAIIAs U3 HEHPOHOB;

C) OPHEHTHPOBAHHBIH rpad, BEPIINHBI KOTOPOT'O - MOHATHS, a AYTH — OTHOLICHUS MEXIY

3. Kakoii u3 OCHOBHBIX THUIIOB OTHOIIEHUN CEMAaHTUYECKON CETH, IPEICTABIICHHBIX HUXKE,

MoxeT ObITh HazBaHa Kak AKO (A - Kind — Of)?

a) 9T0;

b) anemMeHT Kiacca;

C) UMEET YacCThIO;

d) mpuHAISKHUT;

) pyHKIHOHAIbHAS CBA3b.

4. YeM OTIMYAIOTCS CEMAHTUYECKUE CETH U (hpeiiMbl?

a) OneMeHT MOJCIN COCTOUT M3 MHOXCCTBa HC3aIlOJTHCHHBIX 3HaYEHH I HCKOTOPBIX aT-

puOyTOB, UMEHYEMBIX «CIOTAMM;

THH.

MUY,

b) macienoBanue mo AKO- cBs3sM;
C) DJIEMEHT MOJICIH — CTPYKTYpa, UCTIOIB3YIOMIAsCs UIsi 0003HAYCHUS OOHEKTOB U TTOHS-

IIpumepnbie TecToBbie 3aaanus 1 PT 3 (konTposupyemas komnerenuus OIIK-9)
ITosHbIil mepedeHb TeCTOBBIX 3aAannii npeacrasieH B JOUC

1. Yto oObeuHsAEeT CEeMaHTUYECKUE CETU U (peiiMbl?

a) OpraHu3alus NpoLeaypbl BHIBOJIA;

b) HaciemoBaHue CBOMCTB;

C) MHOXKECTBA HE3AIOJIHCHHBIX 3HAUYEHUH HEKOTOPBIX aTpHOyTOB, UMEHYEMBIX «CIIOTa-

d) CTpYKTYypBI, UCIONB3YIOLIUXCS SISt 0003HAYEHHS] OOBEKTOB U MOHSTUH.

2. Kakue u3 BBIpaXEHUH, MPEICTABICHHBIX HIKE, SBIAIOTCS CTPYKTYPHOM YacTbhiO

bpeitma?

a) 3HaueHue N- ro ciora;
b) ma6oH;
C) IPUMUTHUBHBIC TUIIBI JAHHBIX.

3. Ha kakom ¢popmanuzme HE ocHOBaHBI Jornueckue Moenu?
a) NCUMCIICHNE BBICKAa3bIBAaHUMH;

b) npomno3unnoHanbHas JTOTHKA;

C) CHJUIOTU3MBI APHUCTOTENS;

d) mpaBUIIbHO NMOCTPOEHHBIE (POPMYJIBI;

e) HeuéTkue cuctemsl (fuzzy set).

Kpurtepun popmupoBanusi OLEHOK 110 TECTOBBIM 3a1aHUAM

Brimonmaenne TECTUPOBAHWA OLCHUBACTCA COIMIACHO MPOLUCHTY IIPaBUIJIBHBIX OTBETOB. Makcu-
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MaJIbHO BO3MOXKHOE KOJIMYECTBO OAIJIOB 3a TECTUPOBAHUC — 5.

5.3. OneHo4yHble MATEPHAJIBI AJ1 IPOMEKYTOYHOM aTTecTAlNU

[lenbro MpOMEXYTOYHBIX ATTECTALUM 110 JUCLMILIMHE SABJIETCS OLEHKA KayecTBa OCBOE-
HUS TUCIUIUTMHBI 00yYaroIUMHCS.

ITpomerxxyTouHas arrecTanys NpeAHa3HaueHa JJisi OObEKTUBHOIO MOATBEPXKICHUS U Olie-
HUBAHUS JIOCTUTHYTBHIX DPE3YJAbTaTOB OOYUEHHS IOCIE 3aBEPILCHUS W3YyYCHHS AMCLUIUINHBL
Ocy1ecTBisieTcss B KOHIIE CEMECTpa M MPeACTaBisieT co00 NTOrOBYIO OLEHKY 3HAaHUH 1o Iuc-
urumHe «MeTopl 00paboTKH OONBIINX JAHHBIX» B BUJIE MPOBEICHUS 3a9eTa B 5 ceMecTpe.

[TpomexxyTodyHas arTecTanys MOXET MPOBOIUTHCS B YCTHOW, MUCBMEHHOH (opme, U B
¢dopme TectupoBanus. Ha mpoMexyTouHyro artectanuto orBogurcs 10 30 6amios.

Bonpocsl, BeiHOCHMBIE Ha 3aueT (koHTposinpyemble koMiereHuun [IKC-2, ITKC-3)

1. O6mwue Bompocs! opranu3auuu Big Data-cucrem. [IpoGiemsl opranmzanuu Big
Data-cucrem.

2. Kiaccuduranms xapakTepa 3agad ajs BeIOOpa MOAXoAsAIIel peann3anuu. Meto-
nbl gexommnosunuu Big Data-3agau.

3. Mertpuku npousBoauTensHocTH Big Data-cucrem, cocTaB u Ha3HaYeHHE IMOJICH-
CTeM BHYTPEHHUX/BHEIIHHX 00MEHOB, nojacucrem online/offline ananutuku.

4. Oco0eHHOCTH HCIIOJIb30BaHMs BHEITHUX U BHYTPEHHUX KAaHAJIOB CBSI3U TP Iepe-
naye 00JIbIINX 00BEMOB JaHHBIX.

5. Cmoco06sl unTerpanuu noacucreMm online/offline 06paboTku, moacUCTEM HHACK-
CHUPOBAHHUS U XPAHEHUs TaHHBIX.

6. Baeznenue B npoOiaeMaTHKy NOCTPOEHUS CUCTEM MOHMTOPHUHIA BHIYUCIUTENBHBIX
pecypcoB. CocTaB 1 Ha3HaueHUE (Ha IpUMEpe CUCTEMbl MOHUTOPUHIA BBIYMCIIU-
TeNBHBIX pecypcoB) moayieil online/offline 06paboTKu, MOACHCTEM HHIEKCHPO-
BaHUS U XpPaHEHMS JAHHBIX.

7. Cuctembl MOCTPOCHUS BUPTYaTU3UPOBAHHBIX CETEBBIX MH(MPACTPyKTyp. CUCTEMBI

JIETKOBECHOHN KOHTeHHepu3au. Bonpocsl BUpTyanu3auy CeTeBbIX (YHKLUUN U

MIOCTPOEHHUSI IPOTPAMMHO OIPEETAEMBIX CETEH.

Haznauenue texnonoruit SDN/NFV.

9. TexHonorusi opraHu3aly MakeTHOW 0O0pabOTKM OOJIBIIMX OOBEMOB JIaHHBIX
MapReduce.

10. ®a3bl u pelicTBUSA, BHINONHIEMbIE MporpaMMHbIM Kapkacom Hadoop mpu ucnosn-
HeHnu MapReduce-miporpamMmsl.

11. Pa3paboTtka Java-npunioxkeHusi, ucroib3ytome Hadoop aJist BEITIOJIHEHHS MTaKeT-
HOM 00pabOTKH JaHHBIX 110 TailiMepy.

12. DneMeHThl TeOpUr MaccOBOI0 OOCITYXUBAHUS 711 OLEHKU MTPOU3BOIUTEIBHOCTH
pacripeieIeHHbIX BbIYMCIUTENbHBIX Big Data-cuctem

13. OCHOBBI TEOPHUH MaccOBOTr0 OOCITYXHBaHUS U1 pacueTa WHTEHCHUBHOCTU IIO-
CTYIUIEHMSI 3aIIPOCOB Ha KaXKIBIN y3€Jl CETH.

14. Onenka HeoOX0IUMOM MPOU3BOAUTEIHLHOCTH Y3JI0B CETU MCXO/ U3 MIPOTHOZHUPY-
€MOM Harpy3KH.

15. Ilpunuunel paboTsl ¢ TexHonorue Apache Spark nisi BbIOJHEHUS aCHHXPOH-
HBIX BBIUMCIIMTEIbHBIX ONEPALMA U CHCTEMBI OYepened AJis yNpaBICHHUS ACHH-
XpoHHBIMHU Tponieccamu B BigData-cuctemax.

16. Cocras kiactepa Apache Spark u Apache Kafka.

17. BeicokonpounsBoautenbable NoSQL-cuctemsbl. [Ipennocsinkm, TUIIBI U XapakTe-
puctuka. CocTaB M XapaKTEPUCTUKU BBICOKOIPOM3BOAUTENbHBIX (DaMIOBBIX CHU-
crem Ha mpumepe GFS, HDFS u NFS v4.1.

o
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18. CocraB knactepa Apache Cassandra. Cpeacta oOecniedeHus COrliaCOBaHHOCTH B
BBICOKOITPOU3BOIUTENBHBIX CUCTEMAX XPAaHEHUS NaHHBIX.

19. Monynu uHnekcanuu naHHbX s Big Data-cucrem. Hasnauenune momysneit uH-
JIEKCALlUU ITaHHBIX U TPEOOBaHMS K HUM.

20. IIpoexTupoBaHue OTKA30yCTOMYMBBIX BBICOKOIPOM3BOAUTEIbHBIX MOAYJIEH HH-
JEKCAlUH IaHHBIX, IPEJHA3HAYCHHBIC ISl MOAAEP/KKH KOHKPETHBIX aJITOPUTMOB.

21. IlpuHUIHKIIBI TOCTPOEHUS U OLEHKU NPOU3BOAUTENBHOCTH MOJICUCTEM UHAECKCALIUU
JAHHBIX.

22. AITopuTMBl MAlIMHHOTO OOYYeHHs, MpeIHa3HauYeHHbIE Ul MaKeTHOM M MOTOY-
HOM 00pabOTKH.

23. Buapl anropuTMOB MAaIIlMHHOTO OOy4Y€HMs, MPUTOJHBIE I HCIOJIb30BAHUS B
offline-monynax, Buael aropuTMoB MamMHHOrO 00y4YeHMs, IPUTOAHbIE JJIs HC-
moJib30BaHus B onfline-Moysx.

24. IlpumeHeHne THOPUAHBIX BBIYMCIUTENIBHBIX TEXHOJOIMH B 3ajjauyaX MALIMHHOTO
o0Oy4eHusl.

25. CiocoObl NOBBIIIEHUS TPOU3BOAUTEIBHOCTH AJITOPUTMOB MAIIMHHOTO O0y4YeHUS
C IPUMEHEHUEM T'MOPUIHBIX BBIYUCIUTEIbHBIX TEXHOJIOTUH.

Kpurtepuu ¢popMupoBaHus OlleHOK 110 NPOMEKYTOUHOI aTTecTaluu

«OTIMYHOY» MONTYYaroT 00ydaroluecs, KOTopble CBOOOTHO OPUEHTUPYIOTCS B MaTepuae
U oTBevaroT Oe3 3arpygHeHui. OOyJarommiicss criocoOeH K BBIMOJHCHUIO CIIOKHBIX 3aJIaHUM,
MOCTaHOBKE LieJie U BhIOOpe myTel ux peanu3anuu. PaboTa BbIMOMHEHA MOTHOCTHIO O€3 OIIH-
60k, pemeno 100% 3anauy;

«XOopo110» MOTy4YaroT 00y4aronuecs, KOTOpbleé OTHOCUTENBHO MOJTHO OPUEHTHPYIOTCS B
Marepuaie, OTBEYaloT Oe3 3aTpyJHEHUH, JOMYCKAIOT HE3HAYMTEIbHOE KOJIMYECTBO OIIUOOK.
OO6yuaromuiicss cocoOeH K BBIMOJIHEHUIO CIOXKHBIX 3aJaHuii. PaboTa BBINONIHEHA MOJHOCTHIO,
HO MMEIOTCSI He Oosiee OHOW HerpyOoi OIMOKH M OZHOTO HEJoYeTa, He Ooiee TpeX HEJOUYETOB.
JlomyckaroTcsi He3HaYUTeIbHbIe HETOUHOCTH MPH pelieHnH 3a1ad, pemeHo 70% 3amay;

«YIIOBIIETBOPUTEIBHOY TOIYYAIOT 00yUJaIOMIMECcs, Y KOTOPhIX HEJJOCTAaTOYHO BBICOK YPO-
BEHb BJaJIeHHUsI MarepuajioM. B mpoiecce oTBeTa Ha 3K3aMeHe JIOMYCKAtOTCs OLIMOKU U 3aTpya-
HEHUS MpU U3IOKeHUU marepuana. OOydaromuiics MpaBUIBHO BBIOJHWI HE MeHee 2/3 Bceil
paboThl WK JIOMYCTUI He Oosee OfHOM rpyOoil omMOKM M JBYX HE0YEeTOB, He Oosee OnHOU
rpyooi U oHOUM HerpyOoil ommbOKu, He 0oJjiee TpeX HerpyObIX OMIMOOK, OMHON HerpyOoil. O0y-
YaloLHUiics 3aTPyAHSETCS C MPaBUIIbHONW OLIEHKOW MPEIJIOKEHHOM 3a/1auMl, JaeT HEeMOJIHBIH OTBET,
pemieHo 55% 3anay;

«HeynoBneTBOpUTENBHOY MONTyYatoT 00ydaromuecs, KOTOpble JOMYCKal0T 3HAYUTEIbHbIE
omuOku. O0yyaronuiics UMEET JUITh Ha4adbHYI0 CTETIeHh OPUEHTAIIMU B MaTepuaie. B pabore
YUCII0 OMIMOOK U HEOYETOB MPEBBICUIIO HOPMY JUIS OLIEHKH 3 WJIM NMPaBUJIBHO BBINOJIHEHO Me-
Hee 2/3 Bceil paboThl. OOyJaronuiics AaeT HEBEPHYIO OIEHKY CUTyalluu, pemeHo meHee 50%
3aad.

6. METOIWYECKHE MATEPHAJBI, OIPEJEJSIOIMME MPOLEIYPBI
OLIEHUBAHUSI 3HAHMI, YMEHMII, HABBIKOB W (UJHU) OIbBITA
JNESATEJBHOCTH

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYJICHTOM IO AUCHUIUIMHE BKIIOYAET
JIBE COCTaBJISIOLIHE:

- nepBasi COCTAaBIISIIOIIASL — OLIEHKA PEryJISIPHOCTH, CBOEBPEMEHHOCTH M KadyecTBa
BBITIOJTHEHUS CTYJIEHTOM y4eOHON paboThl MO0 M3YYEHUIO JUCIHUILIMHBI B TEUEHUE MEPHOJa U3Y-
YeHUsl TUCHUIUIMHBI (CceMecTpa, MM HECKOJIBKUX CeMecTpoB) (cymma — He Oonee 70 6ayioB).
bambl, XxapakTepusyrolue ycreBaeMoCTh CTYAEHTa 10 AUCHUILTHHE, HAOUPAIOTCSI UM B T€UEHUE
BCETO MepHroia 00y4eHHs 32 U3yUeHHE OTJIEIbHBIX TEM M BBIIIOJIHEHUE OTAEIbHBIX BUAOB padoT.
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- BTOpasi COCTaBJIAIOIIAsl — OLIEHKAa 3HAHUUM CTYAEHTA 10 pe3yjibTaTaM IMPOMEXKY-
TO4YHOU arrectanuu (He 6onee 30 —6amioB).
Kpurepuem oneHkr ypoBHSI CHOPMHPOBAHHOCTH KOMITETEHIIMH B paMKax y4eOHOW auc-
LIUIUTHHBL «MoOJenu U METOAbl MPEACTABICHUS 3HaHUN» B 4 CEMECTpE SIBIISIETCA 3a4eT C OLICH-

KO.

OOmmit Oama TeKymero U pyoeKHOTO KOHTPOJIS CKIIaIbIBACTCS U3 CIETYIOIINX COCTaB-
nsrouux (Ilpunoxxenue).
Llenpro MPOMEKYTOUHBIX aTTECTalMi MO TUCLHUILIMHE SBJISIETCS OLCHKA KadyecTBa OCBOE-
HUA JUCHUITIINHBI O6y‘-IaIOH_II/IMI/ICSI.
Tabmuua 9. Pesynprarel ocBoeHUs (hopMUpOBaHsL, TOAJIEKAIME TPOBEPKE

KoMmnerenuus mo

OcHOBHBIE IOKA3aTeJIH OCBOCHHS (noxa3aTenn

Koa moka3sareysi 0CBOEHHS

DrocC AOCTHKEHHs pe3yJbTaTa)
THIOBbIE OIEHOYHBIE MATEPHAIBI
N-155c.23uars: VI YCTHOTO OIIPOCA, THIIOBBIE
A3BIKH, YTHIHTHL M CPeIbl TIPOrpaMMHpPOBAaHKsA, M | TCCTOBBIC 3ajaHus, JabOpaTOpHbIC
IIKC-2. Cnocoben CPE/CTBa MAKETHOTO BHIMOTHEHHS TIPOLIELYP paboThl
OCYILECTBIISATH  KOH- (paszen 5)
HenTyaabHoe, (QYHK- . ]
HHOHATILHOC M JIorH- Hﬂcii?(igfbs;fgpl;HHym cpemy mporpaMMHpOBa- THMOREIE OIEHOMHEIC MATEpHATEI
yeckoe IIPOEKTUPO- A4 YCTHOTO  OIIpOCa, THUIIOBBIC

BaHUE CHUCTEM CpEJ-
HEr0 W  KPYMHOTO
MacmTaba U CII0KHO-
CTH

HUS JUIS Ppa3pabOTKH MpOIEIyp MPOBEPKH paboTo-
CIIOCOOHOCTH MPOrPaMMHOTO OOECIICUYCHUS] Ha BbI-
OpaHHOM SI3bIKE MPOTPAMMHPOBAHUSI.

TECTOBbIE 3aJaHMs, JTabOPATOPHBIE
padoThI

I/II[-3 nkc-2 Baagern:

HaBBIKAMH pa3pabOTKH TPOIENYpHl H3MEPCHHS
TpeOyeMBIX XapaKTepUCTHK MPOTPAMMHOTO oOecTie-
YCHUA.

THUNOBBIE OLIGHOYHBIC MaTepHAaIbI
UL YCTHOTO OIIpOCa, THIIOBBIC
TECTOBBIC 3aJaHus, J1abopaTOpHBIC
paboTsI (pazmen 5)

IMIKC-3.  Cnocoben
pa3pabaTbIBaTh TIpa-
(buueckuit IU3aiiH
uHTepdeiica, mpoek-
THPOBATh MOJIb30BA-
TeNbCKUE HWHTEpQeii-
Cbl 10 TOTOBOMY
o0pasily wWiIH KOH-
nenuuyu uaTepdeiica.

HI[-IHKC.33HaTb:
OCHOBHBIC BHUBI JHATHOCTHYECKUX MAHHBIX M CIIO-
COOBI UX TPEICTABICHUS

Tunossie OLICHOYHBIC MaTCpUaIbl
JUIS  YCTHOTO OIpOCa, THUIIOBBIC
TECTOBBIC 3aJaHus, J1abOpaTOpHBIC
paboThI

(pazmen 5)

I/IJI'Z KC-3 YMETh:

IHUcaTh MPOrPAMMHBIA KOJ TPOLEAYp HPOBEPKH
paboTOCTIOCOOHOCTH TPOTPAMMHOTO OOECIIeYeHUS
Ha BBIOPaHHOM SI3bIKE IPOrPaMMHUPOBAHUS

THUNOBBIE OLICHOYHBIE MaTepPUAIIEI
JUIsL  YCTHOTO  ONIpPOCa, THIIOBBIC
TECTOBBIC 3aJaHus, J1abopaTOpHBIC
paboThI

N-3 xcc.3 Bragers:
HABBIKAMH Pa3pabOTKH IPOLEIYpsl cOOpa JMarHo-
CTUYCCKUX NAHHBIX

THIOBBIE OIEHOYHBIE MATEPHAIIBI
JUIi  YCTHOTO OIpOCa, THUIIOBBIE
TECTOBbIE 3a/laHMsi, J1adOpaTOpHBIE
paboTsl (pazgen S)

7. YHEBHO-METOANYECKOE OBECIHEYEHHUE JUCHUITJINHBI

7.1. HopmaTuBHo-npaBoBas 6a3a
1. TIpuxa3z MunoGpnayku Poccun ot 05.04.2017 Ne301 "O6 yrBepxnenuu [opsinka opranu-

3alUU U OCYILECTBIEHUS 00pa30BaTEIbHON JESTEIBbHOCTH 110 00pa30BaATENbHBIM IIPOTrPaM-

MaM BBICIIET0 00pa3oBaHus - MporpaMmamM OakanaBpuara, IporpaMMaM CIelUaIuTeTa,

nporpaMMaM marucrtparypsl” (3apeructpupoano B Muntocte Poccun 14.07.2017 Ne

47415).

2. ®enepanbpHbIi rocyIapCcTBEHHBIN 00pa3oBaTeIbHbIA CTAaHAAPT BBICIIETO 00pa30BaHMsI 110

HanpasieHuto noarotoBku 02.04.02 — «dynaaMmenTanbHas HHGpOpMaTuka 1 MHGopMmaru-

OHHBIE TEXHOJIOTUN» (YPOBEHb MAarMCTPaTyphl), YTBEP)KICHHBIHN MpHKa3oM MUHUCTEPCTBA
obpasoBanus u Hayku Poccuiickoit denepanuu ot 23 aBrycta 2017 . N 811 (3apeructpu-
poBano B Muntocte P® 13 centsi6ps 2017 1. Perucrpanmonnsiit N 48168) (¢ u3m. u jgor.,
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Bcrym. B cuity ¢ 01.09.2021).

3. ®enepanbHblii 3akoH "O0 o6pazoBanuu B Poccuiickoit @enepanuun ot 29.12.2012 N 273-

@3 http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. OcHoBHAas JIMTEPATYPA

1.

KenesnoB M.M. Meronbl M TEXHOJIOTMM OOpaOOTKH OOJBIIMX JaHHBIX : y4eOHO-
MeTonudeckoe mnocoome / XKemesuos M.M.. — Mocksa : MUCHU-MI'CY, D5C ACB,
2020. — 46 c. — ISBN 978-5-7264-2193-3. — TeKcT : 3JeKTPOHHBIN // DIEKTPOHHO-
OubIroTeuHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/101802.html

Boponos B.W. Data Mining - TeXHOIOTHH 00pa0OTKH OOJBIINX JaHHBIX : Y4eOHOE MOCO-

o6ue / Boponos B.H., Boponosa JI.U., YcaueB B.A.. — MockBa : MOCKOBCKHI TEXHHYE-
CKH yHUBEpcHTET cBsi3u U uHpopmaruku, 2018. — 47 c. — TekcT : 3MeKTPOHHBIN //
OnekTpoHHO-OmbOnMoTeunass cuctema [PR BOOKS :  [caiit]. —  URL:

https://www.iprbookshop.ru/81324.html
I'moroa M.}O. UKT u maremarndyeckre MeTOIbl 0OpaOOTKH JaHHBIX : yueOHOE Mmocodue

/ Tnoroa M.IO., CamoxBajnoBa E.A.. — MockBa : MOCKOBCKHIA IeIarOrHYECKUIA roCy-
napctBeHHbI yHuBepcutet, 2019. — 244 c¢. — ISBN 978-5-4263-0767-4. — Tekcr :
ANIEKTPOHHBIN // DnekrpoHHO-OnOmmoTeynas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/94642.html.

7.3. JlonosiHuTEIbHAS JIUTEPATypa

1. y6posckuit C.A. MeTomsl 00paOOTKM M aHAIM3a SKCIIEPUMEHTAIBHBIX JaHHBIX : yd4e0-

Hoe nocooue / Jlyoposckuii C.A., ynuna B.A., CageieBa S1.B.. — Jlunenk : Jlunenkmii
rocyapcTBeHHbIN TexHuueckuil yuusepeuret, ObC ACB, 2015. — 62 ¢. — ISBN 978-5-
88247-719-5. — TekcT : SNMEKTPOHHBIN // DnekTpoHHO-OMOMHMOoTeyHas cucrtema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/55640.html

Hepesuun JI.A. Craructuueckas oOpabOTKa 3KCIIEPUMEHTANIbHBIX JAHHBIX : y4eOHO-

Meronuueckoe nocodbue / Jlepeuun JI.A., CutHukoB B.H.. — Tromens : TromeHCKHiA
UHAYCTpUanbHbIM yHUBEpcHUTET, 2019. — 50 c. — TeKcT : AneKTpOHHBIN // DNEKTPOHHO-
OuoOIMoTeUHAas cucrema IPR BOOKS : [caitT]. — URL:

https://www.iprbookshop.ru/101430.html

. barumes P.B. CTpykTypsl 1 anroputMel 00padoTku naHHBIX. YacTs 1 : yuebHOE mocobue

/ barumes P.B.. — Jlunenk : Jlunenkuii rocynapcTBEHHBIH TEXHUYECKUN YHHUBEPCHUTET,
OBC ACB, 2014. — 90 c. — ISBN 5-88247-716-6. — TekcT : 3MeKTPOHHBIN // Dnek-
TPOHHO-OMOIMOTEUHAS cucTeMa IPR BOOKS : [caitT]. —  URL:

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

7.4. Ilepuoanueckue u3gaHus (razera, BeCTHUK, OI0JJIETeHb, *KYPHAJ)
1. XKypuan «MoaenupoBaHnue, ONTUMHU3ALMUSA U HTHPOPMALIMOHHBIE TEXHOJIOTUM»

7.5. UuTepHeT-pecypehbl

1. Bubnuoreka no MHPOPMAIIMOHHBIM TEXHOIOTHAM

(http://www.itexpert.ru/rus/biblio/cobit)

2. DnexTpoHHas OUOIMOTEKA 0OPa30BATENLHEIX U MPOCBETUTENBCKUX N3TaHUM

(http://www.iglib.ru/ )
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7.6. CoBpeMeHHbIe PO(ecCHOHAIbHBIE 0a3bI JAHHBIX
1. ba3za mannbix Science Index (PMHILI) http://elibrary.ru

2. HammonanbHas snexTponHas oubmuoreka PI'b https://m36.pd
3. Kpynneiimas equnas 6a3a JaHHBIX, COIEpIKaIas aHHOTALUU U HHPOPMAITUIO O IIUTUPYEMO-

CTHU PELICH3UPYEMOM HAayYHOU JINTEPaTyphl, CO BCTPOCHHBIMU HHCTPYMEHTAMM OTCIICKUBA-
HUs, aHAJIU3a U BU3yaau3alyy JaHHBIX. WWW.SCOPUS.COm

4. Camas nongHas MaremMaruyeckas 0a3a JaHHBIX, OXBaThIBAIOIIAsl MaTepuabl ¢ KoHua 19 Beka.
zbMath comepKUT TOKYMEHTBL, )KYpHAJIbl U KHUTY 110 MaTeMaTHKe, CTaTUCTUKE, HHPOpMaTH-
Ke, a TaK)Ke MAIlIMHOCTPOEHUIO, (U3KKE, ECTECTBEHHBIM HayKaM U JIp. www.zbmath.org

(moCTYN OTKPBITHIN )

7.7. MeToanyecKue yKa3aHUs 10 NPOBEAEHUIO PA3JIHYHbIX YUYeOHBIX 3aHATHH U APYTHM
BH/IaM CAMOCTOSITEJIbHOH PadoThI

MeTtoanyeckue peKOMeHAANMH M0 U3Yy4YEeHH IO TUCHUILUIMHBI /151 00y4YalouXcs

IIpuctynas K M3y4EHUIO TUCHMIUIMHBI, 0OydarouieMycsi HEOOXOJIUMO O3HAKOMMTBCS C
TEMAaTUYECKUM TUIAHOM 3aHITHUH, CIUCKOM PEKOMEHJOBaHHOW y4eOHOW nuteparypbl. Ciemyer
YSCHUTh IOCJIEZ0BAaTENbHOCTh BBIIOJHEHUS MHIUBUAYAJIbHBIX Y4eOHBIX 3a/JaHUM, 3aHECTH B
CBOIO paboOvyI0 TETPaab TEMBI U CPOKH MPOBEICHUS CEMUHAPOB, HATUCAHUS YUE€OHBIX U TBOpYE-
ckux pabor. [Ipu m3yuyeHUM AMCLUUIUIMHBI OOYYaroIIUecs BBINOJIHAIOT CIEAYIOIIUE 3aJaHus:
U3y4alOT PEKOMEHIOBAaHHYIO YUYEeOHYIO0 M HAYYHYIO JINTEPATypy; HMHUIIYT KOHTPOJIbHBIE paOOTHI,
TOTOBST JOKJIAJbl U COOOLIECHHUS K NPAaKTUYECKUM 3aHATHUSM; BBIOJHSIIOT CaMOCTOSTENIbHBIE
TBOpPYECKHE palbOThl, yYACTBYIOT B BBIMOJHEHUU MPAKTUYECKUX 3aJaHUN. YPOBEHb U IIyOMHA
YCBOEHMSI TUCLMILIMHBI 3aBUCAT OT aKTMBHOH M cUCTeMaTHYecKOW paboThl Ha JIEKIUX, U3yde-
HUA peKOMeHIIOBaHHOﬁ JIMTCPATYPhI, BBITOJTHCHNA KOHTPOJbHBIX TMCbMCHHBIX 3a)1aH1/1171

Kypc uzyuaercs Ha nekuusx, 1a00paTOPHBIX 3aHATHAX, IPU CAMOCTOSITEIbHON M MHIU-
BUAYaJIbHOW paboTe oO0yyaromuxcs. OOyJaromuiicst A1 MOJTHOTO OCBOSHHUS MaTepHaiia J0KeH
HE MPOIyCKaTh 3aHATHS U aKTMBHO Y4acTBOBATh B yueOHOM mporecce. JIeKuu BKIIOYatoT Bce
TEMBbl U OCHOBHBIE BOIIPOCHI TEOPUH U MPAKTUKHU. [ MakcuManbHOU 3 (HEKTUBHOCTH U3yUEHUS
HE00XO0/IMMO MOCTOSIHHO BECTH KOHCIEKT JIEKIHi, 3HaTh pEeKOMEHIyeMYI0 MperoiaBaTeseM Ju-
TEPATYypPy, HO3BOJIAIOIIYIO AOIOJHHUTL 3HAHUA W JTYy4HIC MOATOTOBUTHCA K na60paT0pHmM 3aHsA-
THUSIM.

B cooTBeTcTBUM ¢ yueOHBIM MJIAHOM Ha KaXKIYyIO TEMY BbIAEIEHO HEOOXOIMMOE KoJInde-
CTBO YacCOB MPAKTUYECKHUX 3aHATUN, KOTOpPbIE MPOBOAATCS B COOTBETCTBUU C BONPOCAMH, PEKO-
MEHJIOBAaHHBIMH K W3YYEHHIO IO ompenereHHbIM TeMaMm. OOydaromuecs: JOJKHBI PeryisipHO
TOTOBUTBHCS K JJAOOPATOPHBIM 3aHATHSM M y4acTBOBATh B 00CYKAE€HUHU BompocoB. IIpu mozro-
TOBKC K 3aHATHAM CIICAYET PYKOBOJACTBOBATHCA KOHCIICKTOM HGKHI/Iﬁ n pCKOMeHHOBaHHOﬁ JIUuTEe-
parypoii. TemaTnueckuil miaH TUCHMIUIMHBI, y4eOHO-METOIMYECKHUE MaTepHabl, a TaKXkKe CIU-
COK PEKOMEHIOBAHHOM JINTEPATYphl IPUBECHBI B paboueill mporpamme

MeTtoauyeckue peKOMeHIAlUM NPH padoTe HAJL KOHCIEKTOM BO BpeMsi IPOBeeHus
JICKIMH

B mpouiecce NEKIIMOHHBIX 3aHATUN 11€1€c000pa3HO KOHCIEKTUPOBAaTh Y4eOHBIH MaTepu-
an. J[7s TOro MCmonb3yroTCst 00IMe U YyTBEpAUBIINECS B MPAKTUKE MpaBUiIa, U MPUEMBbl KOH-
CIIEKTUPOBAHUS JIEKIIHI.

KoHcnexktupoBanue JEKIU BeIETCs B CIELMAIbHO OTBEAECHHOM JUIs 3TOrO TETpaiu,
KKIBIA JIUCT KOTOPOM JOKEH MMETh MOJIs, Ha KOTOPBIX JENAlTCs MOMETKH M3 PEKOMEH0-
BaHHOM JINTEpATyphl, TONOJHAIOIME MaTEpUall IPOCIYIIaHHON JEKIUH, a TaKXe MoJ4epKHUBa-
fo11Me 0co0yI0 BaXKHOCTh T€X MJIM MHBIX TEOPETHUECKUX MOTOXKEHHH.

IenecooOpa3Ho 3aMuChIBaTh TEMY U IUIAH JIEKIIUNA, PEKOMEHIyEMYIO JINTEPATYPy K TeMe.
3anucy paszenoB JIEKIMU JT0JKHBI UMETh 3ar0JIOBKH, II0J[3ar0JIOBKU, KpacHble CTPOKH. JlJisi BbI-
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ACJICHUA Ppa3aciioB, BbIBOOOB, onpe,ueneHHf/i, OCHOBHBIX Hﬂeﬁ MOKHO HCIIOJIb30BaTh IIBETHBIC
KapaHJany 1 (JIoMacTephl.

Hassanurie B JICKIMH CCBIJIKW Ha IEPBOUCTOYHHUKHU HAAO0 NIOMCTUTH Ha MOJIAX, I-ITO6IJI npu
CaMOCTOSITENIbHOW pab0oTe HAWTH W BIIUCATh MX. B KOHCIEKTE JIOCIOBHO 3alMCHIBAIOTCS OTPEIe-
JICHUS TIOHSATUH, KaTeropuii ¥ 3aKOHOB. OCTalbHOE JOJKHO OBITH 3aIMCAHO CBOMMH CIIOBAMH.

Kaxmomy oOydvaromemycsi HeOOXOIMMO BBIpa0OTaTh M MCIOJIH30BATH JIOIMYCTUMBIC CO-
KpalleHUus HanboJee pacpOCTPaHEHHBIX TEPMUHOB U MTOHSITHA.

MeTtoauyecKue peKOMEHIAIMHU 110 NMOJATOTOBKE K J1a00PaTOPHBIM 3aHATUIM

JIaGopatopHbIe 3aHATHUS — COCTABHAs YaCTh YUeOHOT0 Tpoliecca, rpymmoBas Gopma 3aHsi-
TUW TIPU aKTUBHOM y4acTuu oOyuaronuxcs. JlabopaTtopHble 3aHITHS CIIOCOOCTBYIOT yriayOJieH-
HOMY M3y4YCHHIO HaHOOJIee CJIOXKHBIX MPOOJIEM HAYKH M CIyXKAT OCHOBHOM (POPMOH MOJIBEICHHS
UTOTOB CAMOCTOSATEIbHOUW paboThl oOydaromuxcs. Llenpio mabopaTOpHBIX 3aHATHHA SIBIISETCS
YIIIYOJICHHE M 3aKPEIUICHUE TEOPETUYCCKUX 3HAHUH, MOMYYCHHBIX 00YYaIONUMHUCS Ha JCKIHIX
U B TPOLIECCE CAMOCTOSTEIILHOTO U3yYeHHs Y4eOHOr0o Marepuana, a, ClIeJ0BaTelbHo, (OpMHUPO-
BaHKC Yy HUX ONPE/ICICHHBIX YMCHHI U HABBIKOB.

B xone moarotoBku k 1a00paToOpHOMY 3aHSATHIO HEOOXOAMMO MPOYUTATH KOHCIIEKT JICK-
IIUH, U3YYUTh OCHOBHYIO JINTEPATYpPy, O3HAKOMHUTHCSI C JIOTIOJIHUTEIILHON JINTEPATYPOil, BBITION-
HUTh BBIJAHHBIC MPEIoIaBaTeieM 3a1anus. [Ipyu 3ToM ydecTh peKOMEHIAIUU TPEro1aBaTeisl U
TpeOoBaHusl porpamMmebl. JlopabaThiBaTh CBOW KOHCIICKT JICKIIUH, JieJiasi B HEM COOTBETCTBYIO-
IHME 3aIMCH U3 TUTEPATYPHI.

XKenarenpHO MpU MOATOTOBKE K J1a00PATOPHBIM 3aHATHIM 110 TUCIUIUTMHE OJIHOBPEMCH-
HO HCITOJIb30BAaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 33/IaHHBIC BOITPOCHI.

MeTtoauyecKue peKOMeHAAINHU 110 OPTraHU3ALMU CAMOCTOAATEIbLHONH padoThI

CamocrodrenbHas paboTa 0OydyarOIMIMXCS — CIIOCOO AKTUBHOIO, LIEJIEHAIPABICHHOTO
npuoOpeTeHus: 00y4aroIMMUCS HOBBIX JUIsl HETO 3HAHUM M yMEHMH 0€3 HemocpelCTBEHHOTrO
y4acTHs B 3TOM Ipoliecca npernojaBateneil. [ToBblmenue poau caMocToaTenbHOM paboThl 00y-
YaIOIIMXCS IPU MIPOBEJICHUU PA3INYHBIX BUIOB YUEOHBIX 3aHATUN MPEAIOaraer:

— ONTHMH3ALMUIO METOJ0B OOy4EHUs, BHEAPEHHE B YU€OHBIN MPOLECC HOBBIX TEXHOJO-

Uil 00y4eHus1, TOBBIMLAIOIINX MPOU3BOAUTENBHOCTD TPY/a MPernoiaBaTens, akTHBHOE
UCIOJIb30BaHNE MH(POPMAIIMOHHBIX TEXHOJIOTHH, IMO3BOJIAIOMIMX OOyYaroIeMycsl B
ynoOHOe JUIs HEero BpeMst OCBauBaTh YUeOHbBIN MaTepuall;

— IIHUPOKOE BHEIPEHHE KOMIbIOTEPU3UPOBAHHOIO TECTUPOBAHNS;

— COBEpIIECHCTBOBAaHME METOAMKHU MPOBENEHUS MPAKTUK M HAy4YHO-HCCIIEN0BATENbCKOM
paboThl 00yyaromuxcs, MOCKOJIbKY MMEHHO 3TH BUABI Y4eOHOW paboThl B MEPBYIO
odyepesb TOTOBIT OOYyYaromMXCsl K CaMOCTOSITEIbBHOMY BBINIOJIHEHUIO Tpodeccuo-
HaJIbHBIX 3a/1a4;

— MOJEpPHHU3ALMIO CHCTEMbl KypCOBOIO U JUIUIOMHOIO IPOEKTUPOBAHUS, KOTOpas
JI0JDKHA TIOBBIIIATH POJIb OOYYaromIMXcsl B OI00pe MaTepuaia, MOUCKe MyTel perie-
HUs 3aJad.

CamocrosiTenbHast paboTa MPUBOAUT OOYUYAIOUINXCS K MOJYYEHUIO HOBOTO 3HAHMSI, YIIO-
PSIOUEHUIO U YIITYOJCHUIO MMEIOIINXCs 3HAHUH, (POPMHUPOBAHUIO Y HET0 MPOQecCHOHATbHBIX
HaBBIKOB 1 yMeHU. CamMocTosiTenbHast paboTa BBITOIHSET Pl () yHKITHIA:

— Pa3BUBAIOLIYIO;

— MH(}OPMAIMOHHO-00YUaIOIYIO;

— OPHUEHTHUPYIOILYIO U CTUMYJIUPYIOLIYIO;

— BOCIHTHIBAIOUIYIO;

— HCCIIEZI0BATENBCKYIO.

B pamkax kypca BBIIOJIHAIOTCS CJEAYIOIINE BUJIbI CAMOCTOSATEIbHON PadOTHI:

— TIIpopabotka yueGHOrO Marepuana (10 KOHCIIEKTaM, yueOHOH U HaydHOU JuTepa-

Type);
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— DBolInonHeHne pasHOypOBHEBBIX 3a1aHUN;
— Pabora ¢ Tectamu u Bonpocamu Jyisi CaMOIIPOBEPKH;
— BrInonHeHne UTOroBoi KOHTPOJIBHON PaOOTHI.

OOyuarommMces: peKOMEHAYETCs ¢ caMoro Hayajla OCBOEHMsI Kypca paboTaTh C JIUTepary-
pOH M mpeayaraeMpIMH 3aJaHUSIMH B (JOpPME MOJTOTOBKH K OYEPETHOMY ayJAUTOPHOMY 3aHATHIO.
[Tpu 5TOM aKTyanu3upyroTCsl UMEIOLIMECs 3HaHUs, a TaKKe co3aeTcs 06a3a sl yCBOCHUs HOBO-
ro MaTepuasa, BO3HUKAKT BOIIPOCHI, OTBETHI HA KOTOPbIE O0YYaIOLIUIICs MOIyYaeT B ayIUTOPUH.

Heo6x0a1M0 OTMETUTB, YTO HEKOTOPBIE 3aJaHUs JUIsl CAMOCTOSITENIbHOW paboThI IO Kyp-
Cy UMEIOT ompenesieHHyto crenuduky. Ilpu ocBoeHHH Kypca OOydarolMiics MOMET IOJIb30-
BaThCsl OMOIMOTEKOM By3a, KOTOpasi B IOJHOM Mepe oOecredeHa COOTBETCTBYIOLICH JUTepary-
poii. 3HaUNUTEIBHYIO IOMOILb B IOATOTOBKE K OUYEPEIHOMY 3aHATHIO MOXKET OKa3aTh UMEIOLIUII-
csl B y4eOHO-METOMYECKOM KOMIUIEKCE KpPaTKM KOHCHEKT JeKuuid. OH Ke MOXKET UCIOJb30-
BaTbCs M JUISl 3aKpeIUICHUs MOJIY4YEHHOIo B ayAuTOpuM Martepuana. CamocTosdrenabHas padbora
o0yyaroImuxcsi MpelycMoTpeHa Yy4eOHBbIM IUIAHOM M BBIIOJHSIETCS B 00A3aTENbHOM IOPSIKE.
3aaHus NMPEeASIOKEHbI 0 KaX/10M N3y4aeMOM TeME U MOT'YT T'OTOBUTBHCS MHIAMBUYaJbHO WIH B
rpynre. [Io Heo6xoauMocTu 00y4daroLMiics MOXET 00paIlaThes 3a KOHCYIbTAlMe K mpenoja-
BaTeto. BelloyiHeHne 3ajaHiil KOHTPOJIMPYETCS U OLIEHUBAETCS IIPENoaBaTesieM.

JUis ycrnelmHoi OpraHu3alliid CaMOCTOSITEIbHOM pabOThl BCE AKTHBHEE NPHUMEHSIOTCS
pa3zHooOpa3Hble 00pa3oBaTeNIbHbIE pecypchl B ceTu MHTepHEeT: CUCTEMBbl TECTUPOBAHMS 110 pa3-
JUYHBIM O0JIACTSIM, BUPTYyaJbHbIC JIEKIUH, J1a00paTOpUH, IIPU ITOM I10JIb30BATEIIO J0CTATOYHO
MMETh KOMIIBIOTEp U MOJKIIoueHue K MHTepHeTy uist Toro, 4toObl CBA3aThCs C IpenoaaBare-
JeM, peliaTh BBIYMCIUTEIbHBIE 3aJjaud U NOJy4aTh 3HaHusA. Vcrnonb3oBaHue ceTell ycHIMBaeT
POJIb CaMOCTOSATENBHON PabOThl 00YUArOIIMXCS U MO3BOJISET KapAUHAIbHBIM 00pa30M U3MEHUTH
METOAMKY MpenoaBaHusl.

OOyuaromuiics MOKET MOJy4aTh BCE 3aJaHUSI U METOJUYECKHE YKa3aHUs 4epe3 CcepBep,
4TO J1aeT €My BO3MOYKHOCTh IIPUBECTH B COOTBETCTBHE JIMUHBIE BO3MOKHOCTH C HEOOXOIUMBIMU
JUISL BBIIIOJIHEHUSL paboT Tpyno3arparaMu. OO0ydaronuiicss IMEET BO3MOXKHOCTh BBINOJIHATh pa-
60Ty ToMa uiau B ayauTopuu. bosbiioe BocnuraTensHOE M 00pa30BaTEIbHOE 3HAUEHUE B CaMO-
CTOATEILHOM Y4eOHOM Tpyie 00ydaromuiics UMeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKIaeT
U MO/JIEP’KUBAeT BHUMAaHNUE U UHTEPEC, MOBBIIIAET aKTUBHOCTD MAMSTH U MBIIIJICHUS, TTO3BOJISIET
oOyuyaroliemMycsi CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTh JAONMYIEHHbIE OIIUOKU U HEJJOCTATKH,
00BEKTHBHO OIPEJCIUTh YPOBEHb CBOMX 3HAaHUM, MpakTHYecKuX yMeHHi. Camoe JOCTyIHOE U
IIPOCTOE CPEICTBO CAMOKOHTPOJISl ¢ MPUMEHEHHEM MH(POPMAIlMOHHO-KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH - 3TO psii TECTOB «on-line», KOTOpbIE MO3BOJISAIOT B PEXKUME PeaTbHOI'0 BPEMEHHU OIpe-
JIEJIUTh CBOM YPOBEHb BIIAJCHUS IPEIMETHBIM MAaTE€PHAIOM, BBIIBUTh CBOU OLIMOKH M MOJYYUTh
PEKOMEHIallUU 110 CAMOCOBEPIIEHCTBOBAHUIO.

MeTtoanyeckue peKOMeHAalMHU 110 padoTe ¢ JIUTePaTypou

Bcro nutepatypy MOXXHO pa3zieluTh Ha YYEOHHKU U ydeOHBIE MOCOOMS, OpUTHHAIbHBIC
Hay4Hble MOHOTpauYecKre MCTOYHHMKH, HayyHble MyONMKalUU B NMepHoANYecKor nedatu. M3
HUX MOXXHO BBIJIEIHTH JUTEPATYpPy OCHOBHYIO (PEKOMEHIYEMYIO), TOMOIHUTEIbHYIO U JIUTEpa-
Typy AJIsl yriIyOJI€HHOTO U3Y4YEHUS TUCIUILTHHBI.

N3ydyeHne nUCHUIIIMHBI ClieAyeT HaYMHaTh ¢ y4eOHUKA, TOCKOJIbKY YU€OHUK — 3TO KHU-
ra, B KOTOPOH H3JI0KE€HbI OCHOBBI HAYYHBIX 3HAHHUU IO ONPEIAEICHHOMY IPEIMETY B COOTBET-
CTBUHU C LIETSIMU U 33/1a4aMH 00y4YeHMsI, yCTAHOBJICHHBIMU IIPOIPaMMOI.

IIpu pabore c nuTeparypoil HEOOXOAUMO YUUTHIBATh, YTO MMEIOTCS Pa3IUYHBIE BUIBI
YTEHUS, U KK/l U3 HUX MCIIOJIB3YETCS Ha ONPEIEICHHBIX dTanax OCBOCHUs MaTepuaa.

IIpenBapuTelbHOE YTEHUE HAIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U
MIOMCK X 3HAYEHHUs B CIPABOYHOM JMTEparype. B 4acTHOCTH, IpU YTEHNH yKa3aHHOMU JIMTEpa-
Typbl HEOOXO0IMMO MOAPOOHEHIIINM 00pa3oM aHAIU3UPOBATH MOHATHSL.
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CkBO3HOE YTEHHE TpeIoiaraeT MpoYTeHHe MaTeprana OT Havana 10 KoHia. CKBO3HOE
YTEHUE JIUTEPATyphl U3 MPUBEACHHOTO CIHCKA AT BO3MOXKHOCTH O0YYaromumcst chopMHpO-
BaTh CBOJI OCHOBHBIX MTOHATHI U3 U3y4aeMOi 00J1acTH U CBOOOJIHO BJIAJICTh HIMH.

Bri6opouHoe — HA000POT, UMEET IIEIBI0 TIOUCK M 0TOOp MaTepuaia. B paMkax ITaHHOTO
Kypca BHIOOpOYHOE YTEHHUE, KaK CIoc00 OCBOEHHSI COAEPIKaHUS Kypca, TOJKHO UCIOIb30BATHCS
IIPY TIOJITOTOBKE K MPAKTUYECKUM 3aHSATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

AHaTUTHYECKOe YTCHHE — ITO KPUTUYECKUU pa30op TEKCTa ¢ MOCIEAYIONIUM ero KOH-
cnekTrpoBanneM. OCBOCHUE YKa3aHHBIX MOHATHI OyzeT Hanbosee 3pPEKTUBHBIM B TOM cilydae,
€CIIM TIPU YTEHHH TEKCTOB OOyuarommicsi OyaeT 3a7aBaTh K 3THM TEKCTaM BOHPOCHL. YacTh u3
9THX BompocoB chopmynupoBana B ®OC B nepedne BompocoB st codecenoBanus. [lepedeHp
3THX BOMPOCOB OTPAHUYCH, IOATOMY BXKHO HE TOJBKO COJIEPKaHUE BOTIPOCOB, HO CaM IMPUHITUTT
OCBOCHHS JIUTEPATYPHI C IIOMOIIBIO BOITPOCOB K TEKCTaM.

Lenpio M3y4aromero YTeHusl SBIAETCS TIyOOKOe M BCECTOPOHHEE NMOHMMAaHHE Y4eOHOU
uHpopmanuu. ECTh HECKOJIIBKO TIPUEMOB M3YYAIOUIET0 YTCHUS: YTCHUE TI0 AJITOPHTMY IPEIO-
naraet pa3zoueHre MHGOpPMAIUU Ha OJOKH: Ha3BaHWE; aBTOP; UCTOYHHUK; OCHOBHAS UCS TEKCTa;
(dakTHUECKUH MaTepuall; aHAJIM3 TEKCTa IyTeM COIOCTABIICHHUS UMEIOIIUXCS TOYEK 3PEHUS IO
paccMaTpuBaeMbIM BOITPOCaM; HOBU3HA.

[TpreM MOCTaHOBKU BOMPOCOB K TEKCTY UMEET CICAYIONIMNA aITOPUTM:

—  MCIJICHHO NPOYUTATh TCKCT, CTAPasACh IMOHATH CMBICII U3JI0KCHHOTIO,

— BBIACIHUTDH KIIIOYEBLIC CJIIOBA B TCKCTEC,

— IOCTaparbCs MOHATH OCHOBHBIC UICH, TIOATEKCT U OOIIUI 3aMbICEIT aBTOPA.

[Ipuem Te3upoBaHUs 3aKiIrOUacTCS B (OPMYIMPOBAHWUU TE3UCOB B BHUJC TOJOXKCHHH,
YTBEPKJICHHM, BBIBOJOB.

K 3TOMy MOXHO JOOABUTh U MHBIC MPUEMBI: IIPHEM pedeprupOBaHUs, TIPUEM KOMMEHTH-
poBaHus.

BaxxHoli coctapisitoniei JIto00ro COJMMIHOTO HAYYHOTO M3JIaHHS SBJISICTCS CIIMCOK JIUTE-
paTypsl, Ha KOTOPYIO cCchbuTaeTcsi aBTop. [IpM BOSHMKHOBCHHH WHTEpeca K Kakoi-To obOcyxkmae-
MO B TEKCTE MPOOJIeMe BCET/Ia €CTh BO3MOXKHOCTh OOPATUTHCS K CIHMCKY OTHOCSIICHCS K HEH
auTeparypsl. B aTom ciydae Bcs mpoOsiema Kak Obl pa30MBaeTCs Ha COCTABIISIONINE YACTH, KaX-
Jasi U3 KOTOPBIX MOXET M3y4aThCsl OTIAENBbHO OT Jpyrux. [Ipu 3ToM BaxxHO He TepsTh M3 BHUIA
OOLIMI1 KOHTEKCT U HE MOTPYXaThCsl Ype3MEPHO B JIETANIH, IOTOMY YTO TaKUM 00pa3oM MOKHO
HE YBUJIETh TJIABHOTO.

[ToxroToBka K 9K3aMeHY JOJDKHA MPOBOJIUTHCS Ha OCHOBE JIEKIIMOHHOTO MaTepuaia, Ma-
TepHuaia MPaKTUYECKUX 3aHATHI ¢ 00s3aTeNbHBIM OOpallieHneM K OCHOBHBIM y4eOHHKaM IO
KYypcCy. DTO MO3BOJIUT UCKIIOYHUTEH OIMMOKHA B ITOHUMAaHUHU Mmarcpuaia, 00JIETYNUT €ro OCMEBICIIE-
HUE, MPOKOMMEHTHPYET MaTeprall MHOTOUHCICHHBIMU TIPUMEPaMH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITIMHBI
8.1. TpeGoBaHusl K MaTepUAJbLHO-TEXHUYECKOMY O0ecredeHH 0

Jlnist TpOBeACHUS JICKIIMOHHBIX 3aHATHH ¢ KOMITBIOTEPHON MOAIEPKKOH TpeOyeTcss Halu-
YKe ayAUTOPUH C NMPOEKIMOHHBIM 000PYIOBaHUEM, TAK)Ke MPH W3YYEHUH AUCIUIUIMHBI «MeTo-
JIbl 00paOOTKH OONBIINX TaHHBIX)» MPEAINOIAraeTCs UCIOIb30BaHNE HHTEPAKTHUBHOM JTOCKH.

Bo BpeMst caMOCTOSATENBHOM paObOTHI CTYACHTHI HCIOIB3YIOT KOMITBIOTEPHBIE KIIACCHI UH-
CTUTyTa UH()OPMATHKH, SIEKTPOHUKH U KOMIBIOTEPHBIX TEXHOJOTHM, JIEKTPOHHbIE YUTAIbHbIE
3asbl KBI'Y m momaninue KoMIbrOTEPHI.

ITpu npoBeeHUN 3aHATHI TEKIIUOHHOTO THIA UCTIONb3YIOTCS:

JUIIEH3HOHHOE MPOrpaMMHOE 00ecTieYeHue:

— IIpoayxtsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) noamucka (Open Value Subscription);

— AwntuBupycHoe mporpamMmHoe oOecrieuenue Kaspersky Endpoint  Security
Cranmaptasiii Russian Edition;

— AltLinux (Anstr O6pazoBanue 8);
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CBOOOJHO pacHpoCTpaHseMble TPOTPaMMBbI:

— Academic MarthCAD License - MmaTemarnuecKkoe MporpaMMHOE o0ecIiedeHue, KOTO-
pOe MO3BOJISET BBIMOIHATH, aHAIM3UPOBATh BaKHEHIIINE MH)KCHEPHBIE PACUeThl 1 OOMEHUBATHCS
UMU;

—  WinZip nnst Windows - mporpaMm JijIst CKaTusi ¥ pacriakoBKH (paniiios;

— Adobe Reader nns Windows — nporpamma juis urenust PDF daiinos;

— Far Manager - koHCONBHBIN (DalIOBBI MEHEIKEp IS ONEPAMOHHBIX CHCTEM Ce-
meiictBa Microsoft Windows.

8.2. Ocol0eHHOCTH peau3aUMU IMCUMILVIMHBI JJI WHBAJIUI0OB U JIMI C OTPAHUYEH-
HBIMH BO3MOKHOCTSIMH 3/10POBbSI

JI1st CTyAEHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS CO3[aHbl CIEHUATBHBIC
YCJIOBHS JUIsl TIOJTydeHUsi oOpa3oBaHus. B 1ensx AOCTYIMHOCTH IMOJYYEHHUsS BBICIIETO 00pa3oBa-
HUS TI0 00pa3oBaTeNbHBIM MIPOTrPAMMaM WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXKHO-
CTSIMHU 3JI0POBBSI YHUBEPCUTETOM O0OeCTieunBaeTCsl (ayAUTOPHUs JUIsl CAMOCTOATEIILHON pabOThl 1
KOJIJIEKTUBHOTO TOJIh30BaHUS CHEIUATBHBIMH TEXHUUYECKUMU CPEACTBAMU JjIsi 0Oy4YeHUs] UHBa-
muaoB u i ¢ OB3 B KBI'Y, aynutopus Ne 145 I'masusiit kopnye KBI'Y):

1. AnprepHatuBHas Bepcusi oQUIIMANTBHOTO caiita B ceTH «HTepHET» Mt craboBHIs-
LIUX;

2. J11s MHBAJIUAOB C HApYLIEHUSIMU 3peHUs (C1a00BUASILINE, CIICIBIE):

— TPUCYTCTBUE AaCCHUCTEHTA, OKa3bIBAIOIIEro OOydaromieMycs HEOOXOAUMYIO IIO-
MOIIlb, TyOIMpPOBaHUE BCIYX CIPABOYHON MH(OPMAIUU O PACIMCAHUU YUECOHBIX
3aHATHH, HaJIW4YMe CPEACTB JJISi YCHJIEHUS OCTaTOYHOTO 3peHUs, OpailieBcKoit
KOMIIBIOTEPHON TEXHUKHU, BUICOYBEIUUUTENICH, TPOrpaMM HEBU3YaIbHOTO JOCTY-
na K wuHpOpMANMU, TPOTPAMM-CHHTE3aTOPOB PEYHM U JPYIrUX TEXHHUSCKHX
CPEeICTB IprueMa-Tiepeaadn yaeOHoH nHpOpMaIuK B JOCTYIHBIX (OpMax I CTY-
JICHTOB C HApYyLICHUSMU 3PCHHUS;

—  3aJaHus JUIS BRIIOJHCHHS HA DK3aMEHE 3aUNTBIBAIOTCS ACCHCTESHTOM;

— TNHCHbMEHHBIE 3aJ]aHHs BBIMOJIHAIOTCS HAa Oymare, HaJMKTOBBIBAIOTCS ACCHCTEHTY
00yJaromumcs;

3.1 MHBAJIUIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBS MO CIyXy (cla-
OocpIamue, ryxue):

— Ha 3a4yeTe/sK3aMeHe MPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIMKA CTYIEHTY HE00XO-
JUMYI0 TEXHUYECKYIO TOMOIIb C YYeTOM HWHAMBHUIYalbHBIX OCOOEHHOCTEH (OH
MOMOTaeT 3aHATh pabodyee MEeCTO, MEePeIBUTATHCS, TPOUUTATh U OPOPMHUTH 3aja-
HUE, B TOM YHMCJIE 3aMMChIBas TIOJT JUKTOBKY);

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

4. Jlng WHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI, MMEOIINX
HApYIICHUs OMOPHO-ABUTaTEeILHOTO ammapara, CO3JaHbl MaTepHalbHO-TEXHUYECKHE YCIIOBUS,
00eCTIeunBaOIINEe BO3MOXXHOCTh OECIPEISITCTBEHHOTO JTOCTYMa OOYyJaronIuXxcs B y4eOHBIE TO-
MEIICHUS, OOBEKTY MUTAHUS, TYaJIIETHBIC U JPYTHe MOMEIIECHUS! YHUBEPCUTETA, a TAaK:Ke MPeObI-
BaHUS B YKa3aHHBIX MTOMEIICHUAX (HATHYNE PACITUPEHHBIX JBEPHBIX MPOSMOB, IOPYYHEH U IpY-
I'HX IPUCTIOCOOJICHUI).

— TIUCbMEHHBIC 33/IaHUsI BBIMOJHSIOTCS HAa KOMIBIOTEPE CO CIHEIUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHIEM U HaIMKTOBBIBAIOTCS ACCUCTEHTY;

— TI0 JKEJIAaHWIO CTYJEHTa YK3aMeH MPOBOAUTCS B YCTHOU (popme.

OOyuatoruecs: U3 YKcia JHI C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3/TIOPOBBSI 00€CTIEUEeHbI
ANIEKTPOHHBIMU 00pa30BaTeIbHBIMU pPeCypcaMu B (popmax, aJanTHPOBAHHBIX K OTPAaHUYCHHSIM
WX 370POBbBA.
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9. IUCT MEPEYTBEPKJIEHUSI PABOUYEH ITPOIr'PAMMBI JJUCITUTIIMHBI
PaGouas mporpamma: MeTtoabl 00pabOTKH OONBIINX JaHHBIX

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

B pabouyio mporpaMMy BHECEHBI CIICAYIOMINE U3MECHEHUS:
1. B yactu paszaena «YueOHO-MeTOOMYECKOE U MHPOPMANMOHHOE 00ecIieYeHUE TUCIUILIIUHBIY

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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