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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).
B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Ienpb u3yueHus AUCHUILIUHBL

M3y4eHHe CBOMCTB, 0COOCHHOCTEH OONBIINX TaHHBIX M COBPEMEHHBIX HHCTPYMEHTOB pabOTHI ¢ HUIMH, 3HAKOMCTBO C
napagurmoit MapReduce u ee npumeneHneM 1 06pabOTKH OOJIBIINX JaHHBIX B paMkax cucteM Apache Hadoop u
Apache Spark, n3ydenue Texnonoruu NoSQL u ee npUMEHEHHE K XPAHCHHUIO K 00pabOTKe OONBIINX TAaHHBIX.

OCHOBHBIMH 3a/lavyaMy U3y4YCHUS NUCHUIIINHBL ABISAIOTCA:

03HAKOMJIEHHE C MIOHATHEM OOJIBIINX JAHHBIX U UX CBOI\/‘ICTB;

noxydeHne 6a30BBIX 3HAHUH 10 MPUHIMIIAM XPAHEHNS X 00pabOTKH OOJNBIINX JaHHBIX;

BBIpa0OTKa 0a30BBIX TCOPETHUCSCKUX M MPAKTUICCKUX HABBIKOB HUCIIOJIL30BAHUS HHCTPYMEHTOB 9KOCHCTEMBI Apache
Hadoop mist paGoTs! ¢ OONBIIMMU TaHHBIMH;

OBJIaJICHNE HaBBIKAMH TIPOSKTHPOBAHUS U pa3pabOTKU MPOTpaMMHOTO 00ecTiedeHUs Ha OCHOBe TexHoiornu MapReduce
Ha 6a3e ppeiimBopkoB Apache Hadoop u Apache Spark s paboTsl B paciipeeneHHbIX BEIUUCIUTEIBHBIX CHCTEMAX;

BbIpaboTKa HaBBIKOB Hcnons3oBanus CYBJ] NoSQL Apache HBase miist xpaneHust 1 00paboTKH OOJBIIHX MacCHBOB
JTAHHBIX.

2. MECTO JUCIUIIVIMHBI (MO AYJIsA, MTPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOT'PAMMBbI

Hukn (paznmen) OIT: | B1.0

2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOM IIOATOTOBKE 00y4aI0IETroCs:

2.1.1 | Texnonoruu nporpaMMHpOBaHUs

2.1.2 | TexHoJyiornu a"anusa JaHHBIX

2.1.3 | [apamiensHBIC U pacpeaeICHHBIC BEIYHCICHUS

2.2 | JucuuniauHbl (MOAY/JIH) U NPAKTUKH, JJI1 KOTOPBIX OCBOEHHE JAHHON JUCUMIIIMHBI (MOAY/Is1) HEOOX0AMMO KAK
npeamecTByoliee:

2.2.1 | MammunHOE 00y4eHue

2.2.2 | Yuebnas npakTtuka: TexHogorndeckas (IpOEKTHO-TEXHOIOTUIECKAsT) TIPAKTHKA

2.2.3 | CucteMbl HCKYCCTBEHHOT'O MHTEIIJICKTA

2.2.4 | BermmosHeHHE | 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHOM PadoTHI

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIYJISI, TPAKTHKH)

OIIK-1: CnocodeH caMoOCTOSITEILHO npnoﬁpeTaTL, pPa3BUBATh M IPUMEHATb MATEMATUYECKUE, ECTECTBEHHOHAYYHbIE,
COIMHAJTBHO-OKOHOMHUYECKHE U HpO(l)eCCPIOHaJ]bHLle SHAHUA IJIA PCIICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YUCJIC B HOBOI I
He3HAKOMOM cpeie 1 B MEKIUCHUIIIMHAPDHOM KOHTEKCTE;

OIIK-1.1: 3name: Mamemamuyeckue, eCmecmeeHHOHAYYHbIE U COYUATIbHO-DKOHOMUUECKUE MEMOObl Ollsl UCHONb306AHUS 6
npogheccuonanbHol dessmerbHOCmuU.

PCSyﬂbTaTbI O6y‘{€Hl/lﬂi 3HaeT MAaTEMAaTHYCCKUEC, CCTCCTBECHHOHAYYHbIC 1 COLMAJIbHO-OKOHOMUYECKNE METOAbI, UCIIOJIB3YyEMbIC ITPU
MMPOCKTUPOBAHHUH U UCIIOJIB30BAHUN CUCTEM XPAHCHUA U 06pa6OTI(I/I 0O0JIBIINX JAHHBIX.

OIIK-1.2: Ymembs: pewiams Hecmanoapmuule nPpoghecCUoOHAIbHbLE 3A0ayU, 8 MOM YUCAE 8 HOBOU WU HE3HAKOMOU cpede U 6
MEHCOUCYUNTUHAPHOM KOHMEKCMe, C NPUMEHeHUeM MAMeMamuieckux, eCmecmeenHOHAYUHbIX, COYUATbHO-IKOHOMUYECKUX U
npogheccuoHanbHbIX 3HAHUL

Pesynbrarhl 00ydeHus: YMeeT pelaTh HeCTaHJapTHhIE POo(ecCHOHANBHBIC 331a4H, BO3HUKAIOLINE PH NPOSKTUPOBAHUH U
UCIIONB30BaHNN CUCTEM XpaHEHHUs U 00pabOTKH OOJIBIINX JaHHBIX, C IPUMEHEHHEM MaTeMaTHYECKUX, €CTECTBEHHOHAYIHBIX,
COITMATBHO-3KOHOMHIYECKHX U MPO(ECCHOHANBHBIX 3HAHHH.

OIIK-1.3: Hmemdb HAgbIKU: Meopemuyecko2o U IKCHEPUMEHMATLHO20 UCCAe008AHUsL 00bEKMO8 NPOPeCcCUOHATbHOU 0essMeTbHOCU,
6 MOM YUCJIe 8 HOBOU UL HESHAKOMOU cpede U 6 MeNCOUCYUNTUHAPHOM KOHMeEKCme.

PeSyJ'IBTaTLI O6y‘{€HI/IHI Hmeet HaBBIKK TCOPETHUCCKOI'O U DKCIIEPUMCHTAJIBHOT'O UCCICAOBAaHUA CUCTEM XpaHCHU, 06pa6OTKI/I n
BU3YyaJIN3allun OOJIBIINX JaHHBbIX, B TOM 4YHCJIC, B HOBOM WJIM HE3HAKOMOM Cpeac U B MCIKIUCHUIIIIMHAPHOM KOHTCKCTC.

OIIK-6: CniocoGen pa3padaTbiBaTh KOMIIOHEHTbI IPOrPAMMHO-ANIIAPATHBIX KOMILIEKCOB 00padoTKu HH(popManuu 1
ABTOMATH3HPOBAHHOIO NPOEKTHPOBAHUS;

OIIK-6.1: 3nams: annapamusle cpeocmaa u nAam@opmvl UHPPACMPYKMypvl UHGOPMAYUOHHBIX MEXHON02UL, 8UObL, HAZHAUEHUE,
apxumexmypy, Memoobvl paspadomxu u AOMUHUCTIPUPOBAHUSL NPOSPAMMHO-ANNAPAMHBIX KOMNIEKCO8 00beKma npopecCcUuoHanbHol
0esmenbHOCU.

PeSyJII)TaTI)I O6y‘ICHI/I$IZ 3Haer anmapaTHbIC CPEACTBA U HIIaT(l)OpMLI CHUCTCM XpaHCHUA, O6pa6OTKI/I 1 BU3yaJIM3allun OOJIBIINX
JaHHBIX, UX HA3HAYCHUEC, APXUTCKTYPY U METOJAbI AIMUHUCTPUPOBAHMA.

OIIK-6.2: Ymemsb: ananusuposams mexnuyeckoe 3a0anue, paspadamulgams u ONMmuMu3upo8ams npoepammublil Koo 01 peuleHusl
3a0au 0opabomKu uHGopmayuLu u ABMOMAMU3UPOBAHHO20 NPOEKMUPOBAHUS.

PeByJ'ILTaTLI O6y‘{€HI/Iﬂ: Ymeer AHAJIM3UPOBATH TCXHUYCCKOC 3a/IaHUE, paSpa6aTI>IBaTL " OIITUMU3UPOBATH HpOFpaMMHLII;II KOJ J1d
pemeHua 3a0a49 MAaITMHHOT O o6yquI/1;1 C IPUMCHCHUEM TEXHOJIOTUH OOJIBIINX JaHHBIX.




OIIK-6.3: Bradems: nagvikamu cocmaeienusi mexHu4eckoul c)OKijeHmauuu Nno UCnoJIb306aHUNO U Hacmpoﬁke KOMNOHERmoe6
npocpamMmHoO-annapaniHoco KOMnieKkca.

PCByJ'ILTaTLI 06y‘{€HI/I$[Z Brnaneer HaBbIKaMU COCTaBJICHUA TEXHUYECKOU JOKYMCHTAIUH 110 UCIIOJIB30BAaHUIO U HaCTpOfIKe

KOMITOHCHTOB CUCTEM XPaHCHUA, O6pa6OTKI/I 1 BU3yaJIM3alluu OOJIBIINX JAHHBIX.

IIK-1: Ynpasiaenue pazsutuem BJI

IIK-1.1: 3uaem: ocnosnvie nanpagnenus pazeumust cnocobos coopa u Xxpamenusi OaHHbIX.

PeSyJH)TaTI)I O6y‘ICHI/I$IZ 3HaeT OCHOBHEIC COBPCMCHHBIC HAITPABJICHUSA PA3BUTUSL crroco0oB c60pa " XpaHCHUA OOJIBIINX JaHHBIX.

IIK-1.2: Ymeem: ynpasname uzmeHeHusMu npu opeanusayuu 6a3 OauHboix.

PesynbraTel 00ydeHUs: YMEET YIPaBIsaTh U3MCHEHUSIMH TIPY OpraHu3anuy 0a3 U XpaHWIUII, PeIHA3HAYCHHBIX JIJIS XpaHCHHS
OOJIBIINX JTaHHBIX.

IIK-1.3: Braoeem naguikamu. npumeHeHus: COBPeMEHHbIX UHCMPYMEHMO8 YNpasieus 6a3amu OaHHbIX U MeXaHUu3Mamu U3MeHeHUl.

Pesynbrate! 00yueHns: Brageer HaBbIKaMU IPUMEHEHHS COBPEMEHHBIX IIPOTPAMMHBIX HHCTPYMEHTOB JUIS YIIPABICHUS

XpaHUIMIamMu u 6a3zamMu OOJIBIINX JJAHHBIX, a TAKXKXC MCXaHU3MaMH U3MEHEHUM B HUX.

4. CTPYKTYPA U COJAEPKAHUE JUCOUILINHBI (MOIYJISI, IPAKTUKH)

Kon HaumenoBanmue pa3jiesioB U TeM /BUJA 3aHATHS/ Cemectp | Yacos ®opma
3aHATHS / Kype KOHTPOJIS
1 Pazgen 1. O0yuenne
1.1 ITonsaTHE 1 CBOWCTBA OOJBIIMX JaHHBIX. [T0IX0IBI K aHAIN3Y OOJNBIINX 1 0
na"aeix /Tema/
1.1.1 Bonpmme nanneie: monstue u cBoiictea. Moaens MapReduce /JTex/ 1 2 9k, Ko
1.1.2 INoaroroBka k TeKymmeMy KOHTPOIIO ycreBaemocTH /Cp/ 1 4 9Ok, Ko
1.2 @peitmBopx Apache Hadoop /Tema/ 1 0
1.2.1 DpeitmBopk 00padoTkn Oompmux maHHEX Hadoop /Jlex/ 1 2 9k, Ko, K
1.2.2 Iorok manubx B Hadoop MapReduce /JIex/ 1 2 3k, Ko, K
1.2.3 IMoxroToBka k maboparopHoii padote /Cp/ 1 4 Ko
1.2.4 Nzyuenne Texnonornit Hadoop u MapReduce /J1a6/ 1 5 9k, Ko
1.2.5 Beinonaenune kypcoBoii padotsl /Cp/ 1 16 K
1.2.6 ITonroToBka K TeKyIeMy KOHTPOJIIO ycreBaemocTh /Cp/ 1 8 Ok, Ko, K
1.3 DpeiimBopk Apache Spark /Tema/ 1 0
1.3.1 DdpeitmMBopk 00padboTku 6onbiuX qaHHBIX Apache Spark (wacts 1) /Jlek/ 1 2 Ok, Ko, K
1.3.2 DpeiimBOpk 00padboTku Oombinx AaHHbIX Apache Spark (vacts 2) /JIex/ 1 2 Ok, Ko, K
1.33 IoxnroroBka k naboparopHoit padote /Cp/ 1 4 Ko
1.3.4 Wzydenne texnonoruu Apache Spark /J1a6/ 1 5 Ok, Ko
1.3.5 Brmonuaenne KypcoBoit padotsr /Cp/ 1 16 K
1.3.6 [MonroToBka K TeKymeMy KOHTPOJIIO ycrieBaemoctu /Cp/ 1 8 9Ok, Ko, K
1.4 Pacnpenenennas NoSQL-6a3a nanaeix Apache HBase /Tema/ 1 0
1.4.1 Opranmsamus xpaseHus 1 o0padotku 6onpmux faHEEIX. NoSQL. HBase /JIex/ 1 2 Ok, Ko
1.4.2 Apxwurextypa n npuHnuns! padotsl CYBJ[ Apache HBase /JIex/ 1 2 9k, Ko
1.4.3 IMoxroroBka k maboparopHoit padote /Cp/ 1 4 Ko
1.4.4 Wzydenne texnonornu NoSQL Ha 0OCHOBE HEPEIAIMOHHON 0a3bl JAHHBIX 1 6 9k, Ko
Apache HBase /JIa6/
1.4.5 IMoaroroBka k TeKymeMy KOHTPOIIO ycreBaeMocTH /Cp/ 1 8 Ok, Ko
1.5 O06paboTka TOTOKOBEIX JaHHBIX /Tema/ 1 0
1.5.1 O06paboTka TOTOKOBEIX OombInx MaHHBIX. Apache Kafka /Jlex/ 1 2 Ok, Ko
1.5.2 IMonroToBKa K TeKyIeMy KOHTPOJIIO ycrieBaemocTh /Cp/ 1 4 9k, Ko
2 Pazpnen 2. IIpomexyrounas arrecranust
2.1 Dxk3amen /Tema/ 1 0
2.1.1 [onroroBka k sK3aMeHy /OK3aMeH/ 1 35.65 Ok
2.1.2 KonraxTHas padora /KoPa/ 1 0.35

[Mpumeuanne. ®opmbr KOHTpOIIS: DK — 3k3aMeH, K- koHTposbHas paboTa, Ko- koHTponmbHBII ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OI1-
OTYeT 10 MPaKTUKe, 3a-3a1aHue, P-pedepar.

5. ®OHJI OIEHOYHBIX CPEJICTB

OLeHOUHBIE CPEACTBAa IJIAHUPYEMBIX pE3yNbTaToB OOyueHHs NpeAcTaBieHbl B Buae (oHIOB oueHouHbIX cpeactB (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJIBHBIM HOPMATHBHBIM akToM yHuBepcuTera. DPOC MoxeT OBITh TpEACTaBICH B
IIpunoxxernu k paboueif mporpamme.




5.1 KoHTpOIbHBIE BOIIPOCH! U 3aJaHUS

OLeHOYHBIE CPE/ICTBA IUIAHUPYEMBIX PE3YIBTaTOB 00YUEHHs IIPEACTABICHBI B Buie (hoHI0B onleHouHbIX cpencts (POC),
pa3pabOTaHHBEIX B COOTBETCTBUH C JIOKATGHBIM HOPMATHBHBIM aKTOM YHHBEPCHUTETA. B IeNsIXx 0CBOCHHS KOMIETSHIINH, YKa3aHHBIX
B paboueil mporpaMme JUCIUILINHEL, HPEIyCMOTPEHBI CIESAYIONIIE BOIPOCH!, 3aJaHUS TEKYIIETO KOHTPOJIS:

[IK-1: Ynpasnenue pa3zsutuem b/l;

IIK-1.1: 3HaeT: OCHOBHBIC HANPABICHUS PA3BUTHA CIIOCOOOB COOPA M XpaHEHUS JAaHHBIX.
Pe3ynbraTbl 00ydeHHs: 3HaeT OCHOBHBIE COBPEMEHHBIE HAIIPABJICHUS Pa3BUTHsL CIOCOO0B cOOpa M XpaHEHHUs OOJIBIINX JJaHHbIX.

Bonpocsl, 3ananus:

1. Kakue HanpaBieHust pa3BUTHS CIIOCOO0B cOopa OONBIIMX AaHHBIX Bbl 3HaeTe?
2. Kaxuie HanpaBIICHHS Pa3BUTHS CIIOCOOOB XpaHEHHs OOJBIINX JaHHEIX BrI 3Haere?
3. Kaxue TexXHOJIOTUH XpaHeHHs OOJBIINX AaHHBIX MOTYYHIH Pa3BUTHE B MOCIEAHEE BpeMs?

ITK-1.2: YMeeT: ynpaBisaTh H3MEHEHHISAMH IIPH OpraHU3anny 0a3 TaHHBIX.
PesynbraTe! 00ydeHus: YMeeT yIpaBisTh H3MEHECHUSIMH IIPH OpTaHU3AINK 0a3 ¥ XPaHWIHUI, IpeAHa3HAYEHHbIX JUI XPaHCHUS
OOJIBIINX JAHHBIX.

1. IlpuBeanTe MOCIIENOBATENBFHOCTD ICHCTBHN, KOTOPBIE HY)KHO COBEPIIUTH ITOJIB30BATEIO NTpH fo0aBneHn nHpopmanuyn B HDFS.
2. IlpuBeauTe MOCIIEAOBATEIBHOCTD ICHCTBHI, KOTOPBIE HYXKHO COBEPIIUTH ITOJIB30BATEIO NpH fo0aBneHn nHpopmanunu B HBase.
3. IIpuBeauTe MOCIEA0BATENBHOCTD A€ CTBHIH, KOTOPBIE HY)KHO COBEPIINTD MOJIb30BATENO PpH U3BnedeHun u3 HBase
IPEbIAYIIEN BEPCUU TaHHBIX.

I1K-1.3: Bnageer HaBbIKaMH: IPIMEHEHUS] COBPEMEHHBIX HHCTPYMEHTOB YIIPaBJIeHHs 0a3aMU JaHHBIX U MEXaHH3MaMH U3MEHEHHUH.
PesynbraTel 00ydeHus: Biageer HaBbIKaMU IPHMEHEHNS] COBPEMEHHBIX IIPOrPAMMHBIX HHCTPYMEHTOB ISl yIIPABICHUS
XpaHWIAIIAMH 1 0a3aM¥ OONBIINX JaHHBIX, a TAKKE MEXaHW3MaM1 H3MEHEHNH B HUX.

1. Hanumure komanay CLI, mo3BOJSIONIYIO YBETUYIUTE (hakTop perutukaiuu 1anasix B HDFS no getripex.
2. Hannmure xomanay CLI, mo3BoJIsiIOIyI0 H3MEHUTh KOJIMYECTBO Bepcuil siueiiku B HBase no necsru.
3. Harmmmmre xomanay CLI, mo3Bomstonryto u3sieuys u3 HBase Bce manHbIe TpeOyeMOi BEpCHH.

OIIK-1: CriocobeH caMOCTOSATEIBHO HpI/IO6p€TaTI>, Ppa3BUBATh U MPUMECHATH MAaTCMAaTUYCCKNUEC, CCTCCTBCHHOHAYYHbIC, COITMAJIbHO-
OKOHOMHYCCKHE U HpO(I)eCCI/IOHaHI)Hble SHaHUA IJId pEHICHUA HECTAaHAAPTHBIX 3aJ1av, B TOM YHCJIC B HOBO¥ MJIM HE3HAKOMOIt cpene u
B MCKIUCHUITIIMHAPHOM KOHTEKCTE,

OIIK-1.1: 3Hats: MaTeMaTUYCCKNUEC, CCTCCTBCHHOHAYYHBIC U COLINAJIBHO-3KOHOMUYCCKHUE MCTOABI U1 HCIIOJIb30BaHU B
npodeccroHaNBHON IeSTENBHOCTH.

Pe3yanaTb1 06y‘{€Hl/IHZ 3Haer MAaTEMAaTHYCCKUEC, €CTCCTBEHHOHAYYHbIC 1 COLUAJIbHO-OKOHOMUYECKNE METObI, UCIIOJIB3YyEMbIC ITPU
HPOCKTHPOBAHUHU U UCIIOJIb30BAHHU CHCTEM XPaHEHHS U 00pabOTKH OONBIINX AaHHbIX.

1. Ha3oBuTe MaTeMaTH4YECKUe METO/bI, UCTIOJB3YEMbIC ITPU MPOCKTUPOBAHUN CUCTEM XPAaHCHUS OOJIBIINX JJAHHBIX.
2. Ha3zoBuTe MaTeMaTHueCcKue MECTObI, ITOJIOKEHHBIC B OCHOBY aJITOpUTMa MapReduce.
3. Ha3oBuTe MaTeMaTHUYSCKUE MCTOIbI, UCTIOJIB3YCMBIC ITPU PCIICHNUH 3a1a4 KJ'laCCI/I(i)I/IKaHI/II/I Ha GOJIBIINX JaHHBbIX.

OIIK-1.2: YMeTs: pematb HecTaHAapTHBIE PO eCCOHAbHBIC 331a4H, B TOM YHCIIE B HOBOM MJIM HE3HAKOMOM cpefie U B
MEXJUCLUILUIMHAPHOM KOHTEKCTE, C TPUMEHEHHEM MAaTEeMaTHUECKUX, ECTECTBEHHOHAYYHBIX, COLIMAIbHO-9KOHOMUYECKUX U
npoQecCHOHATBHBIX 3HAHUH

Pesynbratel 00ydeHnsa: YMeeT pemaTs HecTaHapTHBIE POGECCHOHANBHBIE 331a41, BO3HUKAIOIIHE MPU IPOSKTUPOBAHIHU H
UCIIOJIB30BaHMN CUCTEM XpaHEHUs U 00pabOTKH OOJIBIINX AaHHBIX, C IPUMEHEHHEM MaTeMaTHYECKUX, €CTECTBEHHOHAYUHBIX,
COITAIFHO-3KOHOMHYECKHX U MPO(ECCHOHATBHBIX 3HAHHH.

1. IlpumenuTe TUHEHHBIE MOAETH MAIIMHHOTO OOYYeHMS AJIS pellieHHs 3aJaui OAHKOBCKOT'O CKOPUHTA Ha OOJBIINX JTAHHBIX.
2. [IpuMennTe aHCAMOJIEBBIC METO/IBI MALIMHHOTO OOYUCHUS TS PEIICHUS 3aJa4l OAaHKOBCKOTO CKOPUHTA Ha OOJBIINX JaHHBIX.
3. ITpumennte meton TF-IDF mns pemrenust 3aauu CeHTUMEHT-aHAIN3a Ha OOJBIINX JaHHBIX.

OIIK-1.3: IMeTb HaBBIKU: TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEOBaHNS 00BEKTOB MPO(eCCHOHAIBHON 1eSTENbHOCTH, B
TOM 4MCJI€ B HOBOM MJIM HE3HAKOMOH Cpesie U B MEXJUCLUIUINHAPHOM KOHTEKCTE.

Pesynbrate! 00yueHus: lIMeeT HABBIKH TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO HCCIICIOBAHIS CHCTEM XpaHEeHHUs, 00paboTKy 1
BU3yalH3alUH OONBIINX JAHHBIX, B TOM YHCJIE, B HOBOI MM HE3HAKOMOH cpejie U B MEKAUCIUILTHHAPHOM KOHTEKCTE.

1. OnennTe MacmTabupyeMOCTs KOHKPETHOH MporpaMMEI 71t 00paboTKM OOJBIINX JaHHBIX ¢ MCIOIb30BaHIeM Apache Spark.
2. OueHnre, BO CKOJIBKO Pa3 YMEHBIIUTCA 00beM JaHHBIX, IepeaBaeMblil 10 CETH, P BHIIOTHEHUU YCIOBHS JIOKAJIBHOCTH
JJAHHBIX Y BBIYUCIICHHH.

3. OneHUTe MUHIMAJIBHOE KOJUYECTBO 3K3eMIIIpoB ciryk0b1 DataNode B HDFS, nocrarounoit mist xpanenus 150 Th nanHbIx.

OIIK-6: CnocoGeH pa3pabaTbiBaTh KOMIOHEHTHI IPOTPAMMHO-AMIIAPATHRIX KOMIUIEKCOB 00paboTKK HHPOpMAK U




ABTOMATH3HPOBAHHOTO MIPOCKTUPOBAHMUS;

OIIK-6.1: 3HaTh: anmapaTHbEIE CpeCTBA U TIAT(HOPMEI HHPPACTPYKTYPH! HHPOPMAIMOHHBIX TEXHOJIOTHIL, BUIHI, HA3HAYCHHUE,
APXUTEKTYpPy, METOABI Pa3pabOTKH U aAMUHHUCTPHPOBAHHUS IIPOTPAMMHO-ATINAPATHEIX KOMIUIEKCOB 00BEKTa Ipo(hecCHOHATBHON
JeSITEIBHOCTH.

Pe3ynbraThl 00ydeHus: 3HAET annapaTHbIe CPEACTBA U IIATQOPMBI CHCTEM XpaHEHHs, 00pabOTKH M BU3yallM3auy OOJIBIINX
JIaHHBIX, UX HA3HAUYEHUE, apXUTEKTYPy U METObl aIMUHUCTPUPOBAHHUS.

1. Kakyro apxutextypy umeet cucrema HDFS?
2. Kaxue MeTompl aAMHHACTpHpOBaHus kiactepa Hadoop Brr 3Haere?
3. [Mosicaute HazHaueHue cucteMbl YARN B Hadoop.

Pesynbratel 00ydenus: OIIK-6.2: YMeTs: aHaIN3UpOBaTh TEXHUYECKOE 3a/laHue, pa3padaThIBaTh U ONTHMHU3HPOBATH IPOrPAMMHBII
KOJI JUTA peIlIeHHMs 3a1ad 00padoTKH HH(OpMAIIMK 1 aBTOMAaTH3NPOBAHHOTO IIPOSKTHPOBAHNS.

YMeeT aHaTH3UPOBATh TEXHUYIECKOE 3a/laHKe, pa3pabaTeiBaTh M ONTUMHU3HPOBATH IPOTPAMMHBIN KO AJIS PELICHHs 33124
MaIIMHHOTO O0Y4YEHHsI C IPUMEHEHNEM TEXHOJIOTHH OONBIINX IaHHBIX.

1. Pa3paboraiiTe mporpaMMHbIi KOJI, BHITOTHSIOMINI aHAIN3 33JJAHHOTO JaTaceTa 0oJbIIoro 00beMa METOIOM JIMHEHHOM
perpeccum.

2. Pa3zpaboraiiTe mporpaMMHBII KOJI, BBITOJHSIONINI aHATN3 3aJaHHOTO JaTaceTa 00JIbIIoro 00beMa METOIOM IPpaIueHTHOTO
OycTHHTa Ha JCPEBBIX PEIICHH.

3. [Ipeanoxkute cIocoObl ONTUMHU3ALUH MTPEICTABICHHOTO MPOrPaMMHOI0 K01, peanu3ytomero anroputv MapReduce.

Pesynbrate! 00yuenns: OIIK-6.3: BrameTs: HaBBIKaMH COCTaBJICHHS TEXHUUECKOH JOKYMEHTAIINH II0 HCIIOJIB30BAaHUIO M HACTPOHKE
KOMITOHEHTOB IIPOrpaMMHO-aMIapaTHOTO KOMILIEKCA.

BrageeTr HaBbIKaMU COCTaBJIEHUSI TEXHUUECKOH JOKYMEHTALH 110 HCTIOJIB30BAHUIO M HACTPONKE KOMIIOHEHTOB CUCTEM XPAHEHNS,
00pabOTKU ¥ BU3YaTH3AIUN OOJBITNX JaHHBIX.

1. CocraBbTe JOKYMEHTALHIO 110 HACTpOiike cucteMsl Apache Spark juist paboTsl ¢ cuctemoii xpanenus nanusix HDFS.
2. CocTaBbTe TOKYMEHTAIIMIO IT0 UCTIONB30BaHUIO cucTeMbl Apache Spark ¢ si3s1koM iporpammupoBanus Python.
3. CocTaBbTe JOKYMEHTALIMIO 110 HCob30BaHuio cucteMbl HDFS ¢ BHeIIHUMU KiIMEHTaMu.

5.2 TembI MUCBMEHHBIX padoT (KypcoBEIe pabOTHI)

L. Peannzanmst mporpaMmbl 110 BBISIBJICHUIO HETaTUBHBIX OLICHOK CPEAM TPEHAOBBHIX BHjeo miardopmbel YouTube.
2. Pa3paboTka mporpaMmsl Ui aHaIH3a aHHOTAIWH cTatei Ha ArXiv ¢ momomnisro MapReduce.

3. OmnpenencHue Hanboee MOMyIsApHOTO KaHAuAara B mpe3uaeHTs! B CIIIA B 2020 roxy ¢ MOMOIIBIO MOJEIH
pacrpeneneHHbIX BeruucaeHuit MapReduce.

4. OmnpeneneHue KOJIMYECTBA TBUTOB C OTPULATENBHOW SMOLIMOHAIIBHON OKPACKOM IO HUIIEBBIM TEMATHKaM C OMOLIBIO
MapReduce.

5. AHanu3 BIMSHHA NPHHAMIEKHOCTH K ONpeNeNéHHON KaTeropHy MOIMYIApHEIX BUAeo ¢ YouTube Ha KoIM4ecTBO
HPOCMOTPOB, KOMMEHTAPHEB, TalfKOB U JU3JIalKOB MOJIb30BaTEIEH.

6. Peammzanust mporpaMMBI IS aHAIH3a METEOPOIOTHUSCKUX JaHHBIX C IIOMOIIBI0 MOJETH pacrpeneIéHHBIX BRIYHUCICHUH
MapReduce.

7. Co3naHue anropuT™a Juisd HaXOXKAEHHS aBTOPOB C HAMOOIBIIMM KOJIMYECTBOM OITyOIMKOBAHHBIX CTAaTeH B ONpeeleHHOIt
KaTErOpuUH.

8. Pa3paboTka mporpaMmsl Ui aHANN3a aHHOTAIWH cTatei Ha ArXiv ¢ momomrsio MapReduce.

9. HccnenoBanue HampaBIeHUs ABWKEHHs (PHHAHCOBOTO PHIHKA C MIOMOIIBIO AITOPUTMA PACHPEIEICHHBIX BBIYUCICHUN
MapReduce.

10. AHanHM3 3aBHCHMOCTH 3apIIaThl 0acKeTOOICTOB OT TPaXKIAaHCTBA M BO3PACTHOH TPYIIIHL.

5.3 Tloka3zarenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHINH, ITKAJIbI OLIEHUBAHUS
B pamkax u3yqaemoii AUCHUIUIMHBI CTYJEHT MOXKET JJEMOHCTPHUPOBATH CIIEAYIOUINE YPOBHH OBJIAICHUS KOMIIETEHLUSIMU.

[ToBBINICHHBIH YPOBEHB: 00YYaIOMIMICS AEMOHCTPUPYET IIIyOOKOE 3HAHKE YI4eOHOro MaTepHuaa; CliocOOCH UCTIONB30BATh CBEICHUS
W3 Pa3TUYHBIX HCTOYHUKOB JUISl YCIICITHOTO UCCIICIOBAHUS M TIOUCKA PEIICHNSI B HECTAHIAPTHBIX CUTYAIUAXK; CIOCOOEH
aHATM3UPOBATh, IPOBOIUTH CPaBHEHNE 1 000CHOBAHHE BHIOOPA METOIOB PEIICHHS PAKTUKO-OPUCHTUPOBAHHBIX 3a1aHuid. OmeHka
MIPOMEKYTOUHOM aTTecTanuu (9k3aMeH): 5 (omm4Ho) — 90 6ansos u Oonee.

ba3oBbIil ypoBEeHB: 00yUarOIIUIiCS CIOCOOSH MOHUMATh M HHTEPIPETHPOBATH OCBOCHHYIO MH()OPMAITHIO; IEMOHCTPHPYET
OCO3HAHHOE BJaJIeHHE YIeOHBIM MaTepHaloM U y4eOHBIMU YMEHUSIMH, HABBIKAMH U CIIOCO0AMU IEATENBHOCTH, HEOOXOAUMBIMU
JUTSL PEIICHUs TIPaKTHKO-OPHEHTHPOBAHHBIX 3aaHuid. OLieHKa MPOMEKYTOUHOMN aTTecTaluu (3k3ameH): 4 (xopoio) — 76-89 6amioB.

TToporoBelit ypoBeHb: 00yJarommiics 00IagaeT He0OOXOAUMON CHCTEMOH 3HAHUHN U BJaJieeT HEKOTOPBIMU YMEHUSIMH;
JIEMOHCTPHPYET CaMOCTOSITEIIBHOCTh B IPUMCHEHHUU 3HAHUI, YMECHHUI M HABBIKOB K PEIICHHIO YUeOHBIX 3a1aHUI Ha




PENPOaYKTHBHOM ypoBHE. OlieHKa MPOMEKYTOYHOH aTTecTanuu (3k3aMeH): 3 (YIOBIETBOPUTEIBHO) — 61-75 OamoB..

YpoBeHb HIXKE IOPOTOBOTO: CHCTEMa 3HAHMH, He0OX0AMMast U PeIleHNs y4eOHBIX B MPaKTHKO-OPHEHTHPOBAHHBIX 3aIaHUH, HE
chopmupoBaHa; 00yJarOIIUIICS HE BIIJIeeT OCHOBHBIMU YMEHUSIMH, HABBIKAMH U CIIOCOO0aMU JiesiTenbHOCTH. OLeHKa
MIPOMEKYTOUHOM aTTecTanuu (9Kk3aMeH): 2 (HeyJOBIETBOPUTENBHO) — HIDKE 61 Garna.

B paMKax ,I[aHHOI71 JUCHUTUIMHBI UCTIOJB3YIOTCA CICAYIOMINE KPUTCPUN OLCHKN 3HAaHUH CTYOCHTOB.

OTiin4HO

OO0yyaromuiics: TeMOHCTPUPYET:

- CHCTEeMAaTH3HPOBaHHBIC, ITTyOOKHE W TIOJIHBIC 3HAHKSA 110 BCEM pasjienaM ydeOHOIl qUCIUILIINHEL, @ TAaKXKe 10 OCHOBHBIM BOIIPOCAM,
BBIXO/IAIINM 32 €€ TpeJIeIbl;

- TOYHOE UCIIOIb30BaHUE HAYYHONH TEPMUHOJIOTHHU, IPAMOTHOE, TOTHYECKH MPaBUIbHOE U3JI0KEHHE OTBETA HAa BONPOCHI;

- Oe3ynpedHoe BiIaIcHHe HHCTPYMEHTapHeM yaeOHOH MUCIUIUINHE, yMEHHE ero 3(p()EeKTHBHO MCIIONF30BaTh B IIOCTAHOBKE U
pelIeHNH HayIHBIX U POQECCHOHANBHBIX 3a/1a4;

- BBIP2)XCHHYIO CIIOCOOHOCTH CAMOCTOSTEIBHO U TBOPYECKH PELIATh CIIOXKHBIC ITPOOJIEMBI B HECTAHJAPTHOM CHTYALINH;

- TOJTHOE ¥ TTyOOKOE YCBOSHHWE OCHOBHOM, 1 TOTIOJHUTEIBHOM JTUTEpaTyphl, 0 H3y4aeMoi yaeOHO! TUCIUITIINHE,

- yMEHHE CBOOOTHO OPHEHTHUPOBATECS B TEOPHUSX, KOHIETIIUAX W HAIIPABICHHUAX MO H3ydaeMoH ydeOHOH AUCIUILUIMHE U JaBaTh UM
AHAJTUTHUYECKYIO OLIEHKY, UCTIOJIL30BaTh HayuHbIe JOCTI)KEHHS APYTUX JUCIUILINH,

- TBOPYECKYIO CAMOCTOSITENIbHYIO pabOTy Ha YUEOHBIX 3aHATUSX, aKTUBHOE TBOPUYECKOE y4acTHE B IPYIIIOBBIX 00CYKICHHUSX,
BBICOKUI YPOBEHb KYyJbTYPbI UCIIOTHEHUS 3aJaHUM.

Xopomio

OO0yyaromuiicst TeMOHCTPUPYET:

- CHCTEeMAaTH3UPOBaHHBIC, TTIyOOKHE U ITOJTHBIE 3HAHMS 110 BCEM pa3zenaM y4eOHOH AUCIUILINHEL,

- UCTIONIB30BaHUE HAYYHOI TEpMUHOIOTUH, TPAMOTHOE, JIOTHYECKHU NIPABUIIBHOE U3JI0KEHUE OTBETA Ha BOIPOCH], yMEHHE JeNaTh
00OCHOBaHHBIE BEIBOJIBI M1 0000IICHUS;

- BIIaJICHNE HHCTPYMEHTapHeM y4eOHOH AUCIMIUIMHEI (METOIaMH KOMIUIEKCHOTO aHAJIHN3a, TEXHUKOH MH()OPMaMmOHHBIX
TEXHOJIOTHUH), yMEHHUE €T0 UCTIOIB30BATh B IIOCTAHOBKE U PEIICHUH HAYIHBIX U MPO(HEeCCHOHATBHBIX 3a/1a4;

- CIIOCOOHOCTD PELIATh CIOXKHBIC TPOOIEMBI B paMKax y4eOHOH IUCIUIIMHEI,

- CBOOOIHOE BJIA/ICHHE TUIIOBBIMH PEIICHHUSAMY;

- YCBOGHHME OCHOBHOM ¥ JIOTIOJTHUTEJIFHON JINTEPATYPHI, PEKOMEHI0BAHHOH pabodeil mporpaMMoii 10 y4eOHOH UCIUILINHE;

- yMEHUE OPHEHTUPOBATECA B TEOPUAX, KOHIIEMIIMUAX U HANPABICHUIX 110 U3ydaeMON yueOHOH JUCHUIIIMHE U JaBaTh UM
aHAJTUTHYECKYIO OLIEHKY;

- aKTHBHYIO CaMOCTOSTENIBHYIO paboTy Ha YIEOHBIX 3aHATHAK, CHCTEMATHIECKOE YIACTHE B IPYIIIOBBIX 00CYKIEHHIX, BEICOKII
YPOBEHB KyIBTYPHI HCIIOJIHEHUS 3aJaHUI.

Y 10BIETBOPUTEIBHO

OO0yuaromuiicst JTeMOHCTPHUPYET:

- TOCTAaTOYHbIE 3HAHHUS B 00beMe paboueil mporpaMmbl 10 yueOHON AUCHUIIIHHE;

- UCTIONIb30BaHUE HAYYHOH TEPMHUHOJIOTUH, TPAMOTHOE, JIOTHYECKHU NIPABUIIBHOE U3JI0KEHUE OTBETA HAa BOIPOCHI, yMEHUE JENIaTh
BBIBOIBI 0€3 CYIIIECTBEHHBIX OIUOO0K;

- BIIaJIcHUE UHCTPyMEHTapHeM y4eOHOH AUCIUILUTUHBI, YMEHHE €T0 HCIONb30BaTh B PELUICHNH YUeOHBIX U MPO(eCcCHOHAIBHBIX
3a7ay;

- CHOCOOHOCTH CAMOCTOSITEIIBHO TPUMEHATH TUIIOBBIE PEIICHHUS B paMKaX N3y9aeMOH IHUCIUILTHHEI,

- YCBOGHHME OCHOBHOM JINTEPATYPHI, PEKOMEHAOBAHHON pabodeii MporpaMMoii o TUCIUILIINHE,

- YMEHUE OPHEHTUPOBATECA B 0a30BBIX TEOPUSX, KOHLEMIUAX U HAIIPABIECHUAX MO AUCLUILTHHE;

- paboTy Ha y4eOHBIX 3aHATHAX I10]l PYKOBOJICTBOM IIpENoaBaTes, ()parMeHTapHOE yJacTHE B TPYIIIOBBIX OOCYKICHUSIX,
JIOCTaTOYHBIN YPOBEHB KyJIBTYPHI HCIIOIHEHNUS 3aJaHUI.

HeynosierBopurensHO

OO0yyaromuics: TeMOHCTPUPYET:

- (hparMeHTapHbIe 3HAHKS B paMKaxX M3y4aeMON JUCIMIUIMHBI; 3HAHUS OTAEIbHBIX JIUTEPATYPHBIX HCTOUYHUKOB, PEKOMEHI0BaHHBIX
paboueil mporpamMmoii mo yue6HO! TUCIUIUINHE;

- HEyMEHHE HCII0JIb30BaTh HAYYHYIO TEPMHHOJIOTHIO Y4EOHON JUCIUIUIMHBI, HAINYUE B OTBETE IPYOBIX, JIOTHYECKHX OMIHOOK;

- TACCHBHOCTH Ha 3aHATUAX WM OTKA3 OT OTBETA, HU3KUI1 yPOBEHB KYJIBTYPHI HCIIOTHEHUS 3aTaHIH.

5.4. Borpockl NpOMEKYTOYHOM aTTECTAIIUA

1. UYersepras npomselnuieHHas pepoitonus. Konnennus «Muaycrpun 4.0». 3HaueHue U posib AaHHBIX B COBPEMEHHOM MHUPE.
2. [onsatue 6onpmux naHubix (Big Data). Mogens mV s 6onpliux gaHHbIX. VIcTouHMKH OONBIIMX AaHHBIX. [IpumeHeHnue
OOJIBIINX JAHHBIX.

3. Mertonp! aHanm3a OonbmMX MaHHBIX. [oaxop! K aHaMM3y OONBIIMX TaHHBIX. [IpoOieMsl, CBA3aHHBEIE ¢ 0OPAOOTKOMH
OOJIBIIINX JaHHBIX TPAIUIUOHHBIMU HHCTpyMeHTamu. TpeboBaHus k cucremam BigData.

4. IMonstue texuonorun MapReduce, OCHOBHBIE TIPUHILIMUIIB, JEXKAIME B €€ OCHOBE. XapaKTEPUCTHKH 3TaroB map U
reduce. [Tpumeps 3a1a1 MapReduce.

5. OpeiimBopk Hadoop kak pacmpeneneHHas cucteMa o0paboTkn Oonpmmx gaHHBIX. Jkocuctema Hadoop.

Macmtabupyemocts 1 npousBoautensHocTs Hadoop. [Ipuniun onpenenenus noctynHocty y3ioB. [lonstue Heartbeat.




6. IMonstue HDFS. Opranmzanus HDFS. Apxutexktypa HDFS. NameNode, SecondaryNameNode u DataNode: nonsarue u
¢yskun. ObecriedeHne HaJeKHOCTU XpaHeHUs AaHHbIX. [oHsTHE peruKaiyy. XapakTepUCTHKH U KII0YEBbIE OCOOCHHOCTH
HDFS xax ¢aitiioBoif CHCTEMBI.

7. Iponecc urenus u 3anucu ganHeix B HDFS. KoHCOMBHBIN KineHT.

8. [lonsatue n naznauenne YARN. Apxutekrypa YARN. ResourseManager u NoneManager: nonarue u ¢yHkuuu. [lonstue
koHTelHepoB (container) YARN. Ormuus MapReduce vl ot MapReduce v2.

9. [pornecc 3amycka u UcToNHeHHs NpritokeHus mon yrnpasieHrneM YARN. IMonstue ApplicationMaster. Bzanmoneiicteue
komrnoHeHTOB YARN. [TonsTue nokaapHOCTH JaHHBIX. Opranusanus oTkazoycroiiunBoctd YARN.

10. Ocnosuble wanupoBimkn YARN: FIFO, Capacity, Fair. Ix Ha3HadeHHe U KIFOUEBbIE OCOOCHHOCTH.

11. Iponecc BemonHenus npuioxenus B Hadoop MapReduce. [Tonsarue 3ananus (job), 3amaum (task), koHTekcTa (context).
Konduryparus napamerpoB Hadoop, mpumepst. [Totok manasx B Hadoop.

12. [onroroBka nanubx s stana Map B Hadoop. Knacc InputFormat, ero nacnennuku. Split u RecordReader, ux
B3aUMOCBs3b. [10TOK TaHHEIX 70 3Tama Map.

13. Oran Map B Hadoop. Kinacc Mapper. Meroast map(), setup(), cleanup(). [Ipumep peanuzanuu Map. Kiracc Partitioner.
14. O6paboTka mpomexxyTouHbIx 3anuceil. Konbsuesoit O6ydep u oneparms spill. Dtamsr sort u combine. IlepememuBanue
nanHbIX (shuffle) u ero BiusHUE Ha TPOU3BOUTEIBHOCTD.

15. Omneparust Reduce B Hadoop. Kitacc Reducer. Metonst reduce(), setup(), cleanup(). [Ipumep peamusanuu Reduce.
CoxpaHeHne orydeHHbIX pe3ynsraroB. Kitace OutputFormat. Kimacc RecordWriter.

16. OOMeH aHHBIMH MEXTy OCHOBHBIMHU 3TanmaMu B MapReduce Hadoop. ITonsitue cepuanuzanuu. Muarepdeticet Writable u
WritableComparable. OcaoBHbie Writable-kiaccet B Hadoop.

17. OpeiiMBopK 00paboTkn OoipmmX HaHHBIX Apache Spark, ero HasHauenue, GpyHkmmy u ormmaus or Hadoop MapReduce.
Okocucrema Spark. API ppeiimBopka.

18. ApxutekTypa npuitoxenus Apache Spark. Monenu 3amycka Spark-mpunoxenniit (YARN, Mesos, Standalone,

Kubernetes). [Tonsitue npatisepa (driver) u ncnonauteneit (executors). IIporece 3amycka Spark-mpHiIoKeHus O yIpaBICHUEM
YARN.

19. [onsaTue yctoitunBoro pacmnpenaenenHoro Habopa ganusix (RDD). Ionstue pazgena RDD (partition). Crioco0bt
coznanusi RDD. Tpanchopmanuu (transformations) u aevicteust (actions). [Ipumepsl. Buyrpennue cBoiictea RDD.

20. RDD wu PairRDD: nonstre, Ha3HaueHne. OCHOBHBIE TpaHCopMmanuy (transformations) m nedicTBus (actions) HaJl HUMH.
IonsTue xoprexa (tuple2), cBsa3p mexay JavaPairRDD u JavaRDD nocpencTBoM KopTexa.

21. Peanuzarus xourenuuun MapReduce B ¢perimBopke Spark. Meronsr map, flatMap, mapValues, flatMapValues,
mapPartitions, mapToPair, filter.

22. Peamm3anus xonnenmu MapReduce B Spark. Ocobernoctn peanmsanun Reduce, TpeboBaHus kK QyHKIMN pEAyKIIUH.
Mertogs! reduce u reduceByKey.

23. Knuenrtckuit (client) n knactepusiit (cluster) pexxumbl padbotbl Apache Spark.

24. Mopnens neHnBsIX BeraucieHnit (lazy) u ee mpumenenue B Spark. [ToHATHE OpPHEHTHPOBAHHOTO AITMKIMYECKOTO Tpada

(Directed Acyclic Graph, DAG) u nniana ncnonnenus, ux noctpoenue. [lonsarue 3aganus (job), oTana (stage) u 3amaun (task).
Kammposanue (cache) nannbix B Spark.

25. INonsTre y3kuX W MHUPOKUX TpaHcopmanuii B Apache Spark. [lepememmBanne nanueix (shuffle): mpuauHb!
BO3HMKHOBEHHS U BIUSHHE HA IPOM3BOAUTEIIBHOCTD. ANTOPUTMBI IEPEMEIINBAHUS.

26. VYnpasnenue pacnpeneneHueM aaHHbiX. Kiace Partitioner u ero Hacneanuku. CriocoObl pactipesiesieHusl o pasenam.
CoxpaHeHue paszeia npH TpanchopManuix. BiusHue pacnpeaeneHus o pasiesiaM Ha IPOU3BOIUTEIBHOCTE. [IprMepsr.

27. Pabora ¢ mepemenHbIME B Spark, mousTne 3ambikanus (closure). [Ipumeps! 3aMbIkaHIH. AKKyMyISTOpH! (accumulators)
u mmpokosemaTensHble (broadcast) mepemeHHbIe, NX Ha3HAYEHUE U UCTIOIB30BAHUE.

28. [TonsiTre 6a3bl JaHHBIX U XpaHwiMia naHHbeIX (warehouse). ELT u ETL. Apxurektypa XpaHwidil IaHHbIX. [Ipumepsl.
29. INonsiTne o3epa maHHBIX. OCHOBHEBIE JIEMEHTHI 03epa JaHHBIX. APXHTEKTypa 03epa JaHHBIX. [IpuMeps! TeXHOJIOTHI It
HOCTpOoeHHMS o3epa. OTIn4ns 03epa JaHHBIX OT XPaHWININA JaHHEIX. [IepcrieKTHBEI pa3BUTHS 03€p NaHHBIX.

30. [TonsaTHe pacmpeneneHHON cUCTeMBI, MPOOJIEMBI IOCTPOEHUS pacipeaeneHHbIX cucteM. Yactuunsie coon. CAP-Teopema
1 BASE-npunrumn. Ctporast (strict) COriacOBaHHOCTb M COTJIACOBAHHOCTh B KOHEYHOM cdeTe (eventual).

31. IMonstne NoSQL 6a3 manabix. Ocobennoctrt NoSQL B/ u otnmumst ux ot pensunoHHbix B/, Tumer NoSQL 6a3
JaHHBIX. IX 0COOEHHOCTH, MPEUMYILECTBA U HEJOCTATKU. [Ipumephl.

32. basza mannwix Apache HBase, ee ocobennoct. CpaBuenne HDFS u HBase kak cucteM xpaHeHHs JaHHBIX. [TaTTepHBI
ucnons3oBanus HBase.

33. Mopnens nanubix HBase. TIoHsATHS CTPOK, KOJIOHOK, ceMelcTBa KOIOHOK. CBOWCTBa ceMeicTB KOJIOHOK. BpemeHHbie
METKH.

34, Apxutektypa HBase. MasterServer u RegionServer, ux ¢pyukiuu. [Toustiue BlockCache, MemStore u Write Ahead Log,

ux npuMeHerune. [loHsaTHe pernoHa, mpaBmia ux o0pazoBaHus. [[pUHINTIEI 00pa30BaHUS HOBBIX PETHOHOB MPH JOOABICHUH
nansbix B BJ1. CepBuc ZooKeeper. [llapanHr, BUAB HIapANUHTA.

35. [Iponecc 3amucu nanueix B HBase u utenus u3 Hee.

36. Xpanernne naHaelx B HBase. ®@aiiner HFile, nx opranusanus. [Iponenypa ynanenus 3anmceit u3 b/I. Tombstones. Minor
U major compactions.

37. Crnoco6s! noctyna k HBase. Konconsueiit unrepdeiic HBase (HBase Shell) u Java API, ux ocHOBHBIE (YHKIHU.
OcHoBHBIe oniepanun Haj nanHsME B HBase. [Tonstue dunsrpoB B HBase, crmocoObl HX HCIIOIB30BAHUSL.

38. Opranmzanust ooOMeHa nanHbiMH Mexxay Spark u HBase. Meron saveAsNewAPIHadoopDataset. [Tonsitie Bulk load u
MeXaHHU3M ero padoTHL.

39. [ToHsITHE TOTOKOBBIX JAaHHBIX. APXUTEKTYpbl 00pabOTKH MOTOKOBBIX JaHHBIX (A U %), UX ocoOeHHOCTH. OCHOBHBIC
TEXHOJIOTHH, IPUMEHSEMBIE 151 00paOOTKH TIOTOKOBHIX JaHHBIX.

40. IMoroxosas mepenaua codsrtiit. Apache Kafka: monsarie u npennasnauenue. Apxurexrypa Kafka. ITorstus coOsITus

(event), Temsl (topic), moctaBuukoB (producers) u norpedutenei (consumers), pasnenos (partitions). API Apache Kafka.




41. Apache Kafka Streams. ITonsitust Temsl (topic), motoka (stream) u Tabauusl (table) B Kafka Streams, ux B3aumMocBs3b.
Jloruka o6pabotku nanHbix B Kafka Streams. Moaens napamenn3ma Kafka Streams.

42. Cucremsl 00pabOTKH TaHHBIX B WHXeHeprnu 3HaHUH. [Ipumerumocts COBJl ipy mOCTpOSHHH CHCTEM, OCHOBAHHBIX Ha
3HAHUAX.

5.5. MeTtoaunueckue MaTepHraJibl, OIIPECACIAOIINE NPOLUCAYPbl OLICHUBAHU A 3HaHPIfI, yMeHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTHU

IIpomexyTodHas aTTecTalys 00yJaroIUXCs BEICTCS HEMPEPHIBHO U BKIIIOYAET B Ce0sI TEKYIIYIO aTTECTAIHIO (KOHTPOIb TeKyIIeh
paboTHI B CEMECTpe, BKIIFOYAsi OLICHUBAHUE IPOMEKYTOUHBIX PE3y/IbTaTOB 00yUYEHHS 0 TUCIUILIHHE, — KaK MPABUIIO, TI0 TPEM
MOJYJISIM) M CEMECTPOBYIO aTTECTAlNIO (IK3aMeH) — OIICHUBAHNE OKOHYATENBHBIX PE3YABTATOB O0YYESHHUS 10 AUCIIUILIHHE.

ITo nanHOM nUCHUIUIMHE, 3aBEpLIAIONIEICS SK3aMEHOM, IO 0053aTeNbHBIM (hOpMaM TEKYIIETo KOHTPOJIS CTYACHTY IPeA0CTaBIseTCS
BO3MOXKHOCTB HaOpaTh B cyMMe He MeHee 60 6amtoB. OneHNBaHNE OKOHYATENBHBIX PE3YIIbTaTOB 00YUSHUS 110 JUCIUILINHE BEETCS
no 100-6anpHOMM mIKane, oreHKa GOpMHUPYETCsl aBTOMATHYECKH KaK CyMMa KOJHIeCTBa 0aioB, HaOpaHHEIX 00ydalomuMes 3a
BBIIIOJTHEHHE 3aJaHUil 0053aTeNbHBIX (OPM TEKyIero KOHTPOIS U KOJIMUecTBa 0a/lioB, HAOPaHHBIX Ha CEMECTPOBOIT aTTecTaruu
(’x3amene).

CucreMa OlleHUBaHMS

Tekyuii KOHTPOJIB MPeICTaBISIET COOOM NMPOBEPKY YCBOCHUSI yueOHOTO MaTepHaia TEOPETUIECKOro U IIPAaKTHIECKOTO XapakTepa,
PETYISAPHO OCYIIECTBIIIEMYIO Ha TIPOTsDKEHNH ceMecTpa. K 0oCHOBHBIM (popMaM TeKyIIero KOHTPOJIS MOYKHO OTHECTH YCTHBIN
OIpoc, MMCBMEHHBIE 3aJaHUs, JaOOpaTOpPHBIE PAOOTHI, KYpPCOBYIO PaboTy.

Kypcosas pabora

Kypcosas pabota o HacTosImIeH IUCIUIUTNHE IPEICTAaBIAET CO00i1 3aKOHIEHHYIO PaboTy, BKIIOUAIOIIYIO B ce0s pa3paboTKy
IIporpaMMBl, peanusyromiei anroputm MapReduce 1151 pemieHns HOCTaBIeHHOM MPUKIIAJAHON 3a7auHl (B COOTBETCTBUU C 3aJaHUEM),
OIUCaHMs MPOLECCOB KOMITUIISLIMY ITPOrPaMMBI, 3aITyCKa €€ Ha BEIYMCIUTENBHOM KJIACTEpPE, MOTYyYEeHHs U aHAIIM3 PE3yIbTaTOB.

JanHast paboTa Mo3BOJISCT OLICHUTh YMEHHS YUAIIUXCSI PELIATh IPAKTUYCCKHIE 3a/1a41 aHAII3a OOJNBIINX JaHHbBIX, OLICHUTh
NpUOOpETEHHBIE HABBIKU PeaM3alliy IPHIOKEH I i1 00pabOTKU JaHHBIX. [T0OJHOCTHIO BHIIIOJHEHHAS KypcoBast paboTa
OLIEHUBAETCS B 29 6auIoB.

JlaGoparopnas paboTa.

JlaboparopHasi paboTa siBisieTcst GOpMOii KOHTPOIIS M CPEACTBOM IPUMEHEHUS ¥ Pealln3aliiy MOJIyIeHHBIX 00yJarouMuUCs
3HaHWH, yMEHII 1 HABBIKOB B XO/I€ BRITIOJHEHNS Ya9eOHO-ITPaKTHYECKOH 3a1a4H, CBA3aHHON C MOIydeHHEeM 3HAYNMOT0 pe3yibTara ¢
MOMOIIIBIO PEaNbHBIX CPECTB JCSITENPHOCTH. 3a epBOE MOIHOCTHIO BHINOIHEHHOE 1a00paTopHOe 3aJaHue Hauncsercsa 11 6amnos,
3a ocranbHble — 10 GamioB. B paMkax JaHHOW TUCHUILUIMHBI IUTaHUpyeTcst 3 1abopaTopHblie paboThl. TeMbl 1ab0paToOpHBIX paboT
yka3aHsbl B pazzene “4. CTpyKTypa U coJiep>KaHue TUCHUIUIUHBI (MO, IPAKTUKH) .

YCTHBIN orpoc, cobece[oBaHue.

YcTHBIHA ompoc, codecenoBanue SBISTIOTCS (POPMOIA OIIEHKH 3HAHUH U MIPEIIONaraloT CIeHaIbHYI0 Oecey mperoiaBaTens ¢
00yJaroIIMCs Ha TEMBI, CBSI3aHHBIE ¢ M3ydaeMoil quciuminHoi. Iporerypsl HallpaBIeHs! Ha BEISICHEHHE 00beMa 3HaHUIT
oOyyarolierocs 1o OIpeaeeHHOMY pa3ieiy, TeMe, IpodieMe U T.I. Y CTHBIM OTBET WM co0eceI0BaHnEe MOXKET MPaKTUKOBATHCS
npenoaaBaTeyICM JIsl YTOUHCHUSA 3HAHWH Ha MPAKTUYCCKUX U na60paTopHHx 3aHATHUAX.

YcTHbIi onpoc BKiIoYaeT 1 Bonpoc u3 rpymiisl Bonpocos “S.1 KoHTposbHbIe BONIPOCH! U 3a1aHus”’, cOOece10BaHne MOXKET
BKITIOYATh OoJjiee 1-ro Bompoca Toro e cnucka. OTBeT oneHnBaetces ot 0 10 3 0aIoB CIEAYIOMUM 00pa3oM:

3 Gaya - MOTHBIN, TOTHIECKH Oe3yIPeUHBIi OTBET;

2 Gasuta - OTBET B LIEJIOM IIOJIHBIN, HO MOTYT UMETh MECTO HECYILIECTBEHHBIE MPOOEIbl B 3HAHUSAX; JIOTHKA OTBETA MPAaBUIIbHAS, HO
HEKOTOpPbIE MOMEHTBI B CBOMX PACCYXICHHUSIX CTYJACHT 000CHOBATh 3aTPYIHSIETCS,

1 6ast - OTBET YaCTHYHBIH, COJCPKUT 3HAYUTEIBHBIC U3bSIHbBI; HAPYIICHUH JIOTUKU OTBETa HET, HO HMEETCS PSIJT JIOTHIECKUX
MIEPEXO0/I0B B PACCYXKIEHHSIX, KOTOPBIE CTYAEHT 00OCHOBATh 3aTPYAHSETCSL.

ITpoMesxyTodHast aTTecTarys. JK3aMeH.

[IpomexyTodHas aTTECTAIHs OCYIIECTBIIETCS B KOHIIE CEMECTpa M 3aBepIIaeT H3ydeHNe AUCIUIUTIHEL [IpoMexyTroanas
aTTecTalys IIOMOTaeT OLIEHUTh OoJlee KPYIHbIE COBOKYITHOCTH 3HaHMH, yMEHHUH U HABBIKOB, B HEKOTOPBIX CIIydasx — JAaxe
(hopMupoBaHUE OIPEACICHHBIX KOMIIETCHIMN. B paMKkax TaHHOTO npeaMeTa K (popMe POMEKYTOYHOTO KOHTPOJIS OTHOCHTCS
9K3aMeH.

DK3aMeH 10 JUCHUILTHHE UMEET Lellb OLCHUTh C(OPMHUPOBAHHOCTh KOMIIETCHIHI, TEOPETHUYCCKYIO TIOATOTOBKY CTYICHTA, €T0
CIOCOOHOCTh K TBOPYECKOMY MBIIIJICHUIO, MPHOOPETCHHBIC M HABBIKA CAMOCTOSITSIIBHONW pabOThI, YMEHUE CHHTE3UPOBATh
MOJTy9IeHHbIE 3HAHUS M IPUMEHSITh HX MPH PEIICHUN MPAKTHYECKUX 3a/1a4. JK3aMeH MPOBOJIUTCS B YCTHOH popme. B xoxe
9K3aMeHa CTYJCHT OTBEYAeT Ha BOIPOCH Ouiera. buiet BKIo9aeT aBa Bopoca U3 ciucka "5.4. Bompocs! mpoMexxyTo4HoH
aTtectanuu', oleHrBaeMbIx Ha 40 6amtoB. Kaxxaplit Bonpoc orneHuBaetcs B 20 0asutoB. JloMONMHUTENbHBIE 0AUTBI, TOMHUMO OAJIOB,
TIOJTYYIEHHBIX 32 KypCOBYIO H JJA0OpaTOpHBIE pabOTHI, MOTYT OBITH 3apabOTaHbI 32 MPABHIIBHBIC OTBETHI B XOJIE OIPOCOB H
co0ece/I0BaHUM.




Ecnu cymmapHoe uncino 60anioB HaOpaHHBIX B CEMECTpE M0 pe3ysIbTaTaM MOAYJEH 1 MOTy4eHHBIX Ha DK3aMeHe:
- 0T 61 10 75, TO CTAaBUTCS UTOrOBas OIICHKA 'Y JOBJIETBOPUTEILHO",
- ot 76 no 90, To craBUTCS UTOrOBas OIeHKa "Xoporio",

- ot 91 mo 100, To ctaBuTCcsa urorosas ounenka "OTinano".

Ecnu cymmapHoe uncno 60ansioB, HAOpaHHBIX CTYAEHTOM He MeHee 60 6ajoB, TO CTYJEHT MOXKET COrJIaCUThHCS C COOTBETCTBYIOLICH

HWTOrOBOM OIIEHKOM 0€3 DK3aMeHa.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHUE JUCHUTIJITUHBI (MOAYJIA,

MPAKTHUKHN)

6.1. Pekomenayemas JinTepatypa

ABTOPEBI, COCTaBUTEIIN 3arnaBue W3narenbcTBO, TOA. | DIIEKTPOHHBIH axpec
JI1.1 | Bonnanunu M., AHanu3 ConMalIbHBIX Menua Ha Python. Mocksa: IMK https://e.lanbook.com/re
Jlorynona A. B. V3Bnekaiite u aHaMM3UpyiiTe TaHHBIE U3 BCEX IMpecc, 2018 ader/book/108129/#6
YTOJIKOB COIMAJIBHO nmayTuHs! Ha Python
JI1.2 [MaxkkusHE Y. Python n ananmm3 qaHHBIX Mocksa: IMK https://e.lanbook.com/bo
TIpecc, 2020 ok/131721
ABTOPBI, COCTaBUTEIIN 3arnaBue WznarenbcTBO, TOA. | DIIEKTPOHHBIHA axpec
JI2.1 | MocksutuH A. A. JlanHbie, nHpOpMaIKs, 3SHAHHUS: METO/IOJIOTHS, Cankr-IlerepOypr: | https://e.lanbook.com/re
TEOpPHs, TEXHOJIIOTHH: MOHOTPHUS Jlans, 2019 ader/book/113937/#233

ABTOpLI, COCTaBUTCIIN

3arnaBue

I/I3I[8.TCJ'[I)CTBO, rona.

DNEeKTPOHHBIN ajpec

JI3.1 | Ky3ueuos C. 1O, WHTemIeKTyaIbHbIN aHaIN3 JaHHBIX: y4e0. Bosrorpan:
Koctukosa A. B., nocooue BonrI TV, 2019
Caiikuna 1O. A
JI3.2 | Trwpun 1O. H., CTaTHCTUYECKH aHaIU3 TaHHBIX Ha KoMmblotepe: | M.: UTHOPA-M,
Makapos A. A. [y4e0. mocooue] 1998
JI3.3 [ Opemxkos B. 1. VHTemnekTyaabHBIN aHATU3 JaHHBIX: yaeOHOe Ps3ans: PTPTY, https://e.lanbook.com/re

rmocooue

2017

ader/book/168028/#3

6.2. [lepeuennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIUOHHOI ceTu "MHTepHeT"

31 | Onmnaite-kypc Akagemun BIG DATA: Beenenne B aHAITUTHKY OOJIBIINX MacCHBOB JaHHBIX // HarimoHaNBHBIA OTKPBITHIH
yauBepcutert Intuit. 2019. URL: https://intuit.ru/studies/courses/12385/1181/info (nata obpamenus: 01.04.2019).
6.3 IlepeyeHs MPOrpaMMHOIO o00ecedeHust
6.3.1.1 | Apache Hadoop — cuctema xpanenus u o6paboTku OONBIINX JaHHBIX
6.3.1.2 | PuTTY — SSH-xiIHeHT 1718 yAaIeHHOTO JOCTyNa K BRIYUCIUTEIEHOMY KIacTepy
6.3.1.3 | WinSCP — SCP-ximenT g oOMeHa (aiiIaMu ¢ BRIYUCIHTEIBFHBIM KJIACTEPOM
6.3.1.4 | CO "Moodle" — cucrema TUCTaHIMOHHOTO O0YICHUS
6.3.1.5 | Onepanmonnsie cucteMbl Windows (Ha koMmbioTepax moss3oBateneil) u CentOS (Ha BRIYUCIUTEILHOM KIIacTepe)
6.3.1.6 | Adobe Acrobat Reader DC — 0ecruaTHoe perieHue ajs npocMotpa ¢aitnos PDF
6.3.1.7 | LibreOffice — o¢ucHblil makeT
6.4 IlepeueHb HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM U JIeKTPOHHBIX 0M0noTedHbIX cucteM (ABC)
6.3.2.1 | bubnmorexa (HTB), http:/library.vstu.ru/
6.3.2.2 | DnekTpoHHass HHPOPMAITMOHHO-00pa30oBaTeIbHAs Cpelia YHUBEPCUTETa, https://e0s2.vstu.ru
6.3.2.3 | OBC "Jlanp", https://e.lanbook.com/
6.3.2.4 | 3BC "Book.ru", https://www.book.ru/
6.3.2.5 | OnextponHas 6ubnunoreka "Grebennikon", https://grebennikon.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA,
MNPAKTUKN) /OBOPYIOBAHUE
7.1 | MynsTuMenuitHas yaeOHas ayAUTOPHS JUTS IIPOBEACHUS 3aHATHH JICKIIMOHHOTO ¥ CEMIHAPCKOTO THIIA, TPYIIIOBBIX U
UHIUBHIYaJIbHBIX KOHCYIBTALlUH, TEKYIEro KOHTPOJIS U IIPOMEXKYTOUHOM aTTecTanuu. /YueOHas gocka, yaeOHas Mebes,
MHTEPAaKTHBHAs TPUOYHA, BUICOIPOECKTOP.
7.2 | JJabopaTopust MHPOPMAITMOHHBIX TEXHOJOTUH. /Y yeOHast MeOesb, KOMIBIOTEPHAs! TEXHUKA, OCHAILICHHAS! IPOTPaMMHBIM
obecrieueHrneM, JOCTyIIoM B HTEpHET U B 3NIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO Cpe/ly YHHBEPCUTETA.
7.3 | Ayautopus Juisi caMOCTOSITENIbHOM paboThl o0ydaromuxcs. /YueOHas MeOesb, KOMIIBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO
MOKITFOUEHHS K ceTH "MHTepHeT" 1 00ecTieYeHneM JIOCTYIa B SIICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEBHYIO CPELY
YHUBepCHTeTa (YUTATBHBIHN 3211 HH()OPMAIIIOHHO-ONOIMOTEYHOT0 IEHTPA).

8. METOAUYECKUE YKA3AHUA VIS OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJINHBI (MO YJIA,

IMPAKTUKHN)

Opranusanus 00pa30BaTeIbHOTO MPoIlecca M0 JaHHON TUCHUIIMHE peraMeHTUpyeTcs yueOHBIM [UIaHOM U paciicaHueM

y4eOHbIX 3aHsaTHiA. [Ipn GopMupoBaHUY CBOCH HHIUBHIYAIBHOIH 00pa30BaTEIBHON TPACKTOPUH 00YJAIOIIMICS HMEET IIPAaBO Ha

nepe3ayeT TUCIUILTIHEI (TIepeaTTecTaliy ee YacTH), €CIIM OHA OBLIa OCBOSHA B ITPOIIECCE MPEIISCTBYIOIETO O0yIeHNS.




ITepe3auér (mepearTecTanyy ee 4acT) OCBOOOKIAeT 00y4atouIerocss OT HeOOXOAMMOCTH MOBTOPHOTO OCBOSHHS JHCHUTLTUHBI
(TIOJTHOCTBIO WJIM YaCTUYHO).

Y4eOHBIH Mporecc MpH MPenogaBaHUN Kypca OCHOBBIBACTCS Ha UCIIONB30BAaHNH TPAJAUIIMOHHBIX, HHHOBAIIMOHHBIX U
UH()OPMAIMOHHEIX 00Pa30BATEIBHBIX TEXHOJIIOTHH. TpaAuIiMOHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH IPEICTABICHBI JICKIIUAMH 1
nabopaTopHbIMHU paboTamu. IHHOBAIIMOHHBIE 00OPa30BATENbHBIC TEXHOIOTUH UCTIONB3YIOTCSA B BUJE IIUPOKOTO MPUMEHEHUS
aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeaeHus 3ansaTuil. FHpopMannoHHbsle 00pa3oBaTenbHbIE TEXHOIIOTHH PEATU3YIOTCS ITyTEM
AKTUBU3AIMU CAMOCTOSTEIBHON pabOTHI CTYJICHTOB B DIIEKTPOHHOW WHPOPMAIIMOHHON 00pa30BaTeIbHON cpejie.

JIeKIMOHHBIN KypC MpeArnoIaraeT CUCTEMaTH3HPOBAaHHOE H3JI0KEHHE OCHOBHBIX BOIPOCOB yueOHoro miaHa. Ha mepBoil nekiun
JEKTOp MH(POPMHUPYET CTYICHTOB O PEKOMEH/LyeMOH JINTEPaType U MEKTPOHHBIX HCTOYHUKAX HH(OPMALIUH 110 AUCLUILINHE, C
yKazaHHeM, Kakol yaeOHHK (yaeOHOe mocodne) sBiseTcss 0a30BBIM.

JlaGopaTopHBIC PabOTHI MPEANIONIATAIOT BEIIOIHEHHE U OTUET 3aJaHUii IT0 TeMaM, pPACCMOTPEHHBIM HA JICKIIMOHHBIX 3aHATHSX.
Kaxnomy nabopaTopHOMY 3aHATHIO IIPEIIIECTBYET CAMOCTOSTENbHAS TIOATOTOBKA CTYCHTA, BKIIIOYAIOIIas: 03HAKOMIICHUE C
coziep KaHnueM JIab0PaTOPHON PabOTHI 0 METOANYECKUM YKa3aHHAM; IIPOPabOTKY TEOPETHIECKOH YaCTH MO JEKIIHOHHOMY
MaTepuany u yaeOHHKaM, peKOMEH/IOBAaHHBIM B METOANYECKIX YKAa3aHHAX;

CamocrosTensHas paboTa CTyJCHTOB BKJIIOYACT U3YUCHNE 3aKOHCIEKTUPOBAHHOTO Ha JIEKIIMOHHBIX 3aHATUSAX MaTepHana,
JIOTIOJTHEHHE €r0 C y4eTOM PEKOMEH/IOBAHHOM 110 JaHHOM TeMe JINTEPaTyphl, CAMOCTOSTEIIHYIO TIOJI'OTOBKY K JIAOOPaTOPHBIM
paboTaM, cCaMOCTOSITENIFHOE BBITIOTHEHNE U 0(OpPMIICHIE KypCOBOH pabOTHI.

[lepeueHb METOANYECKIX YKAa3aHUN JUI OCBOCHHS TUCIUILTHHEL

1. MeToauueckue yka3aHus K 1aOOpaTOpHBIM paboTaM MO AUCIUILUINHE « BBIUHCINTEIbHBIC CHCTEMBI U CeTEBbIE TEXHOIOTUI.
Yactb 2 : METOJ. yKa3aHHs K 1a00paTOpHBIM paboTaM 10 AUCHHUIUINHE « BBUUCIUTEIbHBIE CHCTEMBI M CETEBBIE TEXHOIOTUI» / COCT.
A.E. Aunpees, I1.1. KpaBuens, C.B. I'aeoii — Bonrorpan : UYHJI BoarI TV, 2017. - 32 c.

B Teuenun cemecTpa A CTYJCHTOB IIPOBOJSTCS IPYIIOBBIE TEKYIINE KOHCYIBTAINH 10 YIeOHOH AUCIUILINHE, a TAKXKe
KOHCYJIbTaIMs TIepe]] 9K3aMEHOM.

Meroaudeckne peKOMEHIAINH 110 00YUSHHUIO JINII C OTPAaHHIEHHBIMHA BO3MOXKHOCTSIMH 310POBBSI M HHBAJIHIOB
IIpodeccopcko-eaarornuecKiii COCTaB 3HAKOMHUTCS C TICUXOJIOTO-(OU3NOTIOTHYECKIMU 0COOEHHOCTSAMHU 00YUJaIOMINXCs HHBATUIOB
1 JIUI] C OTPpaHUYEHHBIMHA BO3MOXHOCTAMU 300poBbs (OB3), nHANBUAYaIBHBIMU POrpaMMaMy peabUINTALIMY HHBATUAOB (TIPpU
Hainuun). [Ipy He0OXOIMMOCTH OCYIIECTBIISIETCS OOIHUTEIbHAS MTOIEPKKA IPETOAABAHNS THIOTOPAMH, ICHXOJIOTaMH,
COITMAIFHBIMA pabOTHHKAMH, POIICAIITHMH ITOJTOTOBKY aCCHCTCHTaMH.

B cooTBeTcTBHM € MeTOAMUECKUMHE pekoMeHanusmMu MunoOpaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B kKypce
HPEJII0IIaraeTcs HCIONB30BaTh COLMAIBHO-aKTUBHBIC M pe(DIIEKCHBHBIE METO/IbI O0YUCHUSI, TEXHOJIOT UK COLIMOKYJIBTYPHOU
peabIIIMTANH C IIEJTBI0 OKa3aHHsI IOMOIIHN B YCTAaHOBJICHHUH ITOJTHOIICHHBIX MEKJIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTYJICHTaMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyeHUecKoH rpymme. [Ton6op u pa3paboTka yueOHBIX MaTepHaIoB
HPOU3BOJATCSA C y4€TOM MPEAOCTaBICHUS MaTepHana B pa3IM4YHbIX (opMax: aynuaabHON, BU3yalIbHOMN, C UCIOIB30BAaHHEM
CIICIMAIIBHBIX TEXHUYECKUX CPEACTB U HHYOPMALMOHHBIX CUCTEM.

OcBoenue qucuuIuinHb! Juiamu ¢ OB3 ocymecTBiseTcs ¢ HCMOMB30BaHNEM CPEACTB 00YIEHHsI OOIIETO U CIIEIIHATIBHOTO
Ha3Ha4YeHH (TIePCOHAIBHOTO U KOJUICKTUBHOTO UCIIONB30BaHUs ). MaTeprualbHO-TEXHUIECKOe 0OecIieueHne peIyCMaTpHBaeT
npucrnocoOIeHne ayaquTopuii K Hyxxaam juil ¢ OB3 (mpu HeoOX0AMMOCTH).

®dopma MpoBEACHUS ATTECTAINH JUIS CTYAICHTOB-HHBAIHNIOB YCTAHABIUBACTCS C YIETOM HHANBHIYaJIBHBIX TICHXO(PHU3NIECKIX
ocobenHoctelt. s ctyaentoB ¢ OB3 nmpexycMaTpuBaeTcs focTynHas (opMa IpeoCTaBICHHS 3alaHHI OIIEHOYHBIX CPE/ICTB.
CryneHTaM ¢ MHBAJIHIHOCTBIO YBEJIMUUBAETCS BPeMsI Ha MIOJrOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI. sl TAKUX CTYEHTOB
HpeIycMaTpUBaeTCs JOCTYIHAs popMa IpeloCTaBICHUS] OTBETOB Ha 33/1aHHUSL.

[Ipn HEOOXOAMMOCTH AJIs1 00YJAIOIINXCSI ¢ HHBAJIMTHOCTHIO MIPOIIETypa OIICHUBAHUS PE3yIBTaTOB OOYUCHHUS MOXKET IPOBOINTECS B
HECKOJIBKO 3TaIloB.




