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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 3HAHUI.

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 MCIKIUCITUITJIMHAPHOM KOHTCKCTE.

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 MCXaHU3MaMHU W3MCHEHUH 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 110 TPAKTHKE.

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
IIpunoxxennn k pabouei 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 ICHCTBHIN, KOTOPBIE HY)KHO COBEPIIHUTE ITOJIB30BATENIO ITpH fo0asineHnn nHdopmanun B HDFS.
2. IlpuBeauTe MOCIIEAOBATENBHOCTD ICHCTBHM, KOTOPBIE HYXKHO COBEPILIUTH MTOIB30BATENIO IIpu fo0aBneHun nH(popmarun B HBase.
3. IIpuBeauTe MOCIEA0BATENBHOCTD IEHCTBHIH, KOTOPBIE HY)KHO COBEPILUTH MTOJIb30BATENIO NPH U3BIeueHnu 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 MEXaHU3MaMHU H3MEHEHHUH 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/I06p€TaTI>, Ppa3BUBATh U MPUMECHATH MAaTCMAaTUYCCKNUEC, CCTCCTBCHHOHAYYHbIC, COITMAJIbHO-
OKOHOMHYCCKHE U HpO(I)eCCI/IOHaJ'H)HI)Ie SHaHUA IJId pEHICHUA HECTAaHAAPTHBIX 3aJ1av, B TOM YHCJIC B HOBO¥ MJIM HE3HAKOMOIt cpene u
B MCKIUCHUIITTMHAPHOM 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 MCTObI, ITIOJIOKCHHBIE B OCHOBY aJIrOpUTMa 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
MEXIUCIUILIMHAPHOM KOHTEKCTE, C IPUMEHEHHEM MAaTEMaTHUECKUX, ECTECTBEHHOHAYYHBIX, COLIHAIIBHO-9KOHOMUYECKUX H
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 4MCJIE€ B HOBOM MIIM HE3HAKOMOM Cpezie U B MEXIUCLUIUIMHAPHOM KOHTEKCTE.

Pesynbrate! 00yueHus: lIMeeT HABBIKH TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO HCCIICIOBAHIS CHCTEM XpaHEeHHUs, 00paboTKy 1
BU3yalH3alUK OONBIINX JAHHBIX, B TOM YHCJIE, B HOBOI MM HE3HAKOMOH cpejie U B MEKAUCIUIIIMHAPHOM 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 ciryk0bl DataNode B HDFS, nocratounoit s xpanernus 150 Th nqanHbIX.

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. [Ipeanoxute ciocoObl ONTUMHU3AINH MTPEICTABICHHOTO IPOrPaMMHOT0 KoJia, peanu3yomero anroputM 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 ONpeNeNEHHON KaTeropHy MOIMYIAPHBIX BUAeo ¢ YouTube Ha Komm4yecTBO
HPOCMOTPOB, KOMMEHTAPHEB, TalfKOB U JU3JIalKOB MOJIb30BaTEIEH.

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

7. Co3naHue alropuT™a Juisd HaXOXKAEHHUsS aBTOPOB C HAMOOIBIIMM KOJIMYECTBOM OITyOIMKOBAHHBIX CTAaTeH B ONpeeleHHOIt
KaTErOpuUH.

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

9. HccnenoBanue HampaBIeHUs ABWKEHHSA (PHHAHCOBOTO PHIHKA C IIOMOIIBIO AITOPUTMA PACHPEIEICHHBIX BBIYUCICHUH
MapReduce.

10. AHanHM3 3aBHCHMOCTH 3apIIaThl 0aCKeTOOMCTOB OT TPaXKIAHCTBA M BO3PACTHOM TPYIIIHL.

5.3 Tloka3zarenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHINH, ITKAJIbI OLIEHUBAHUS
B pamkax u3yqaemoi AUCHUIUIMHBI CTYJEHT MOXKET J€MOHCTPUPOBATH CIICAYIOIINE YPOBHH OBJIAJICHUSI KOMIIETEHIUSIMHU.

[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 aTTecTauuu (3k3ameH): 5 (o1nuano) — 90 GaisoB u Gosee.

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 TTPAKTUKO-OPUEHTUPOBAHHBIX 3adaHuii. OIeHKa MPOMEXXYTOUHOU aTTecTanuu (3k3amMeH): 4 (xopoio) — 76-89 Gaios.

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




PENPOIYKTHBHOM ypoBHE. OlleHKa MPOMEKYTOYHOH aTTecTanuu (9k3aMeH): 3 (YIOBIETBOPUTENBHO) — 61-75 Oanos.

YpoBeHb HIKE TIOPOTOBOTO: CHCTEMa 3HaHUH, He00X0MMas TS peIIeHNs YIeOHbBIX W IIPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUI, HE
chopmupoBaHa; 00yJarOIIUIICS HE BIIJIeeT OCHOBHBIMU YMEHUSIMH, HABBIKAMH U CIIOCOO0aMU JiesiTenbHOCTH. OLeHKa
MIPOMEKYTOUHOM aTTecTaunu (9K3amMeH): 2 (HeydOBJIETBOPUTENLHO) — HIbKe 61 Oara.

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

OTiin4HO

OO0yyaromuiics: TeMOHCTPUPYET:

- CHCTEeMAaTH3HPOBaHHBIC, TTTyOOKHE W TIOJIHBIC 3HAHKSA 110 BCEM pasjenaM ydeOHOIl QUCIUILIINHEL, @ TAaKXKe II0 OCHOBHBIM BOIIPOCAM,
BBIXO/IAIINM 32 €€ TpeJIeIbl;

- TOYHOE UCIIOIb30BaHNE HAYYHONH TEPMUHOJIOTHH, FPAMOTHOE, JOTHYECKH MPaBUIbHOE U3JI0)KEHHE OTBETA HA BOIIPOCHI;

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

- BBIP@)XCHHYIO CIIOCOOHOCTH CAMOCTOSITENIEHO ¥ TBOPUECKHU PELIATh CIIOKHBIE IPOOIEMbI B HECTAaHAAPTHON CUTYallUH;

- 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
AHAJTUTHYECKYIO OILIEHKY, UCTIONIB30BaTh HayUHbIe JOCTIXKEHUS IPYrUX AUCIMILINH;

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

Xopomio

OO0yyaromuiicst TeMOHCTPUPYET:

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

- UCTIONIB30BaHUE HAYYHOH TEpMHUHOIOTUH, TPAMOTHOE, JIOTHYECKHU NTPABUIIBHOE H3JI0KEHHE OTBETA HA BOIIPOCHI, yMEHUE JeTaTh
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 CIOKHBIE TPOOIEMbI B paMKaX y4eOHOH AUCIUIIINHEI;

- 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 CaMOCTOSITEIIEHYIO paboTy Ha YIEOHBIX 3aHATHAX, CHCTEMATHIECKOE YIACTHE B IPYIIIIOBEIX OOCYKICHHSAX, BRICOKHH
YPOBEHB KyIBTYPHI HCIIOJIHEHUS 3aJaHUI.

Y 10BIETBOPUTEIBHO

OO0yuaromuiicst JTeMOHCTPHUPYET:

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

- HCTIONIb30BaHUE HAYYHOH TEPMHUHOJIOTUH, TPAMOTHOE, JIOTHYECKHU NTPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI, yMEHHUE JI€TaTh
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 IIperoaBaTes, (hparMeHTapHOE 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 NpOMEXyTOYHON aTTeCcTalluu

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 TIPUHLMIIBL, JEXKAIIUE B €€ OCHOBE. XapaKTEPUCTHKH 3TaloB 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
¢yskmn. ObecniedeHne HaJEKHOCTH XpaHeHUs! aHHbIX. [oHsATHE perumKanun. XapakKTepHUCTHKHU U KIF0YEBbIE 0COOCHHOCTH
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 NprtokeHust o yrpasieHrneM 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 npuioxenns 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 mpomexyTounsix 3anuceil. Konbsuesoit O6ydep u oneparms spill. Otamsr 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 MEXIy OCHOBHBIMHU 3TamaMu B MapReduce Hadoop. ITonsitue cepuanuzanuu. Muarepdeiicet 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-mpunoxenuit (YARN, Mesos, Standalone,

Kubernetes). [Tonsitue npaiiBepa (driver) u ucnonauteneit (executors). [Iporecce 3amycka Spark-nprtoxxeHus o yIpaBIeHAEM
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.
INonsTue xoprexa (tuple2), ces3p Mexay JavaPairRDD u JavaRDD nocpeacTBoMm KopTexka.

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 padbotel 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 Mexny 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 WHXeHepun 3HaHUA. [Ipumerumocts COBJl py mOCTpOSHWH CHCTEM, OCHOBAHHBIX Ha
3HAHUAX.

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

[IpomexyTouHast aTTecTalys 0Oy4JaroMKXCs BEJETCS HEIPEPBIBHO U BKJIFOYAET B ce€0sI TEKYIIYIO aTTeCTaluio (KOHTPOIb TeKyIeit
paboThl B cemecTpe, BKIIOYasi OLIEHHBAHUE TPOMEKYTOUHBIX PE3yIbTaTOB 00y4eHHUs 0 AUCLUILIMHE, — KaK IPaBUIIo, IO 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 O6ainoB. OnieHMBaHNE OKOHYATENBHBIX PE3YIbTaTOB 00YUEHHS 110 AUCHUIIINHE BEAETCS
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 TIPOTSDKEHUH ceMecTpa. K ocHOBHBIM (hopMaM TeKyIero KOHTPOJIS MOXKHO OTHECTH YCTHBIH
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 IPHIOKEHHH I 00pabOTKU JaHHBIX. [10JHOCTBIO BBIIOJIHEHHAS KypcoBas pabora
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
yKa3aHbl B paznene “4. CTpyKTypa U CoJlepKaHue TUCIIMIUTHHBI (MOIYIs, TPAKTUKH)”.

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 onpeaeieHHOMY pa3zieiy, TeMe, IpodiieMe U T.I1. Y CTHBII OTBET WM cobece1oBaHue 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
BKJIIOYATh Oosiee 1-ro Bompoca Toro xe crnmcka. Oteer ornjeHuBaercs ot 0 1o 3 6ajuIoB ciaemyrommM oopasom:

3 Gaya - MOTHBIN, TOTHIECKH Oe3yIPeUHBIi OTBET;

2 6ana - OTBET B IIETIOM MOJHBIN, HO MOTYT UMETh MECTO HECYIL[ECTBCHHBIE TPOOEIIB B 3HAHHAX; JTOTHKA OTBETA paBUIbHAS, HO
HEKOTOPbIE MOMEHTHI B CBOUX PACCYXKICHHUAX CTYIICHT 000CHOBATb 3aTPYJHSACTCS;

1 ©am - OTBET YACTHYHBIN, COJCP)KUT 3HAYNTEIBHBIC H3bSHBI, HAPYIICHNH JIOTHKH OTBETa HET, HO UIMEETCS ST JIOTHYECKAX
MEepPeXO00B B PACCYXKICHUAX, KOTOPBIE CTYAEHT 00OCHOBATH 3aTPYIHICTCS.

ITpoMexyTodHast aTTecTanys. JK3aMeH.

[IpomexyTodHas aTTEeCTAIUs OCYIIECTBIIIETCS B KOHIIE CEMECTpa 1 3aBepIIaeT N3ydeHHe NUCIUILIHHEL [IpomMexyTodrHas
aTTecTalys IOMOTaeT OI[EHUTH 0oJIee KPYITHbIE COBOKYITHOCTH 3HAHUI, yMEHUH U HaBBIKOB, B HEKOTOPBIX CIIydasx — Jaxe
(hopMupoBaHUE OIpEACICHHBIX KOMIIETCHIMN. B paMKkax TaHHOTO mpeaMeTa K (popMe MIPOMEKYyTOYHOIO KOHTPOJISI OTHOCHUTCS
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 BOIIPOCH Ouiera. bunet BkirodaeT ABa Bompoca u3 crnucka "5.4. Bompocs! mpoMexyToIHOH
aTtectanuu', oleHrBaeMbIx Ha 40 6amtoB. Kaxaplid Bonpoc oreHuBaetcst B 20 6amioB. J[omoHUTEIbHbIE 0aJTbI, TOMHUMO OAJIJIOB,
TIOJTYYIEHHBIX 32 KypCOBYIO H JJA0OpaTOpHBIE pabOTHI, MOTYT OBITH 3apabOTaHbI 32 MPABHIIBHBIC OTBETHI B XOJIE OIPOCOB H
cobecenoBaHMiA.




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 uncino 6ansioB, HAOpaHHBIX CTYIEHTOM He MeHee 60 0asioB, TO CTYAEHT MOXET COTJIACUTHCS C COOTBETCTBYIOLIEH

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
JI.1 | Ky3nenos C. 1O., WHTennexTyanbHbli aHAIU3 TaHHBIX: y4e0. Bosrorpan:
Koctukosa A. B., mocooue BoarI TV, 2019
Caiikuna 0. A
JI.2 | Trwopun 1O. H., CraTHCTUYECKUH aHaNW3 JaHHBIX Ha KoMibioTepe: | M.: UHOPA-M,
Makapos A. A. [yueb. mocobue] 1998
JI.3 | Bonumanuuu M., AHanu3 conualbHbIX Meaua Ha Python. Mocksa: JIMK https://e.lanbook.com/re
Jlorynona A. B. V3Bnekaiite u aHannu3upyiiTe TaHHBIE U3 BCEX IMpecc, 2018 ader/book/108129/#6
YTOJIKOB COI[MAIBHOM mayTuHs!l Ha Python
JI.4 | Opemxos B. 1. WHTennexTyansHblil aHATH3 JaHHBIX: yaeOHOE Pasans: PIPTY, https://e.lanbook.com/re
nocobue 2017 ader/book/168028/#3
JI.5 | Makkuuau VY. Python u aHamM3 naHHBIX Mocksa: JIMK https://e.lanbook.com/bo
[Ipecc, 2020 ok/131721
JI.6 | MocksutuH A. A. Jannsle, mHGOPMAIWs, 3HAHUA: METOOJIOTHS, Cankr-IlerepOypr: | https://e.lanbook.com/re
TEOpHsl, TEXHOJIOTHU: MOHOTPhUS Jlanb, 2019 ader/book/113937/#233
6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKALUOHHOI ceTu "MHTepHeT"
91 Omnnaitn-kypc Akagemun BIG DATA: BBeaenue B aHAIMTHKY OOJIBIINX MaCCHUBOB AaHHBIX // HalmoHaIbHBIA OTKPBITHIN
yauBepcuTeT Intuit. 2019. URL: https://intuit.ru/studies/courses/12385/1181/info (mata o6pamienus: 01.04.2019).
6.3 IlepeyeHs MPOrpaMMHOIO o0eceyeHust
6.3.1.1 | Apache Hadoop — cuctema xpaHeHHs U 00pabOTKH OONBIINX JaHHBIX
6.3.1.2 | PuTTY — SSH-xiueHT 1718 yAaaeHHOTo JOCTyNa K BRIYUCIUTENBHOMY KIacTepy
6.3.1.3 | WinSCP — SCP-xnuenT s oOMeHa (aiaaMul ¢ BBIYUCIHTEIBFHBIM KJIACTEPOM
6.3.1.4 | CO "Moodle" — cucrema TUCTaHIMOHHOTO O0YICHUS
6.3.1.5 | Onepanmonnsie cucteMbl Windows (Ha kKoMmbtoTepax moss3oBateneil) u CentOS (Ha BRIYHUCIUTEILHOM KIIacTepe)
6.3.1.6 | Adobe Acrobat Reader DC — GecruiaTHoe pemieHue ais npocMotpa ¢aitnos PDF
6.3.1.7 | LibreOffice — o¢ucHbIit makeT
6.4 IlepeueHb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM H 3J1eKTPOHHBIX Ou01noTedHbIX cucTeM (IBC)
6.3.2.1 | bubnmorexa (HTB), http:/library.vstu.ru/
6.3.2.2 | DnekTpoHHass HHPOPMAITMOHHO-00pa30oBaTebHAs Cpella 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 | Onexkrponnas 6ubnuoreka "Grebennikon", https://grebennikon.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA,
MNPAKTUKN) /OBOPYIOBAHUE
7.1 | MynsTuMenuitHas yaeOHas ayAUTOPHS JUIS IIPOBEACHHUS 3aHATHH JICKIIMOHHOTO ¥ CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U
MHANBUIYAJIBHBIX KOHCYJIBTALUH, TEKYIIEr0o KOHTPOJIS U IPOMEKYTOUHOM aTTecTauuu. /YueOHas gocka, yueOHast MeOerb,
HHTEpaKTHBHAs TPUOyHA, BUICOIPOCKTOP.
7.2 | JTabopatopust ”HGOPMALIMOHHBIX TEXHOJIOTHIA. /Y 4eOHas MeOelb, KOMIBIOTEPHAs TEXHUKA, OCHAIIICHHAS IPOTPAMMHBIM
obecrieueHneM, T0CTYIIOM B IHTEpHET U B ANIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.
7.3 | Aynutopust 1l caMOCTOATENBHON paboThl 00ydatomuxcs. /YaeOHas MeOelb, KOMITBIOTEpHAs TEXHHKa C BO3MOYKHOCTBIO
MOIKITFOUEHMSI K ceTr "MHTepHEeT" 1 00ecTieYeHneM JIOCTyIa B IIEKTPOHHYIO HH()OPMAIIOHHO-00pa30BaTENBHYIO CPETY
YHHBEpCUTETa (YUTANBHBIN 3a]1 HH(OPMAIIMOHHO-OUOINOTEUHOTO EHTPA).

8. METOANYECKHNE YKA3AHUSA VIS OBYJAIOIIIUXCS ITO OCBOEHUIO U CIUITVIMHBI (MO YJIA,

MMPAKTHUKHN)

Opranuzanus 06pa3oBaTeIbHOTO MPollecca Mo AaHHOW AUCIUIIMHE PErIaMeHTUPYETCS YIeOHBIM MJIAHOM U PACIIHCaHHUEM
y4eOHBIX 3aHATHi. [Ipy GopMHUpOBaHNH CBOCH WHIUBHIyATLHON 00pa30BaTEIbHON TPASKTOPUH 00yJIArONIUIICS UMEET MPaBo Ha
nepe3avyer AUCHUILINHEI (TIepeaTTecTalluy €€ YacTH), €CJIM OHa OblJIa OCBOSHA B TIPOIIECCe MPEIIECTBYIOMIETO O0yIeHNSI.
Ilepe3auér (mepearTecTay ee YacT) 0CBOOOXKIaeT 00YJaIOIerocsi OT HE0OOXO0AUMOCTH MTOBTOPHOTO OCBOSHHUS AUCIUTLITMHBI
(TIOJTHOCTHIO MJIM YaCTUYHO).




Y4eOHBIi Iponecc MpH MPenogaBaHUU Kypca OCHOBBIBAE€TCS HA UCTIONB30BAaHUH TPAAUIIMOHHBIX, THHOBALIMOHHBIX
UH(pOPMALMOHHBIX 00Pa30BaTEIBHBIX TEXHOJNIOIHU. TpauIIMOHHBIC 00pa30BaTEIBHBIC TEXHOIOTHH PEICTABICHBI JICKIIAAMH U
nabopaTOpHEIME paboTamu. IHHOBAaIMOHHBIE 00pa30BaTEIBHBIC TEXHOIOTHH MCIIONB3YIOTCS B BUAE IHPOKOTO IIPHMEHEHUS
aKTHBHBIX U HHTEPAKTHBHBIX (JOPM MpOBEAEHHS 3aHATHH. H(OpMaImoHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTeM
AKTUBHU3ALMU CAMOCTOSTEIBHON PabOThI CTYIEHTOB B DJIEKTPOHHOM HH(POPMALIMOHHON 00pa30oBaTeIbHON cpejie.

JIeKIMOHHEIN KypC MpEAIoaraeT CHCTEMaTH3NPOBAHHOE M3JI0KEHIE OCHOBHBIX BOIIPOCOB yueOHOTro IutaHa. Ha mepBoii ekiim
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEH/TyeMOH JINTepaType U 3IEKTPOHHBIX NCTOYHNKAX HH(OPMAIUH 10 JHUCIUIUINHE, C
yKa3aHueM, Kakoi yueOHuK (yueOHoe ocobue) sBiseTcst 6a30BbIM.

JlaGopaTopHbIe pabOTHI MIPEAINOJIATAIOT BBIITOIHEHUE U OTYET 3aJaHUi [0 TeMaM, PACCMOTPEHHBIM Ha JICKIIMOHHBIX 3aHSATHSIX.
Kaxnomy mabopaTopHOMY 3aHATHIO ITPEANIECTBYET CAMOCTOSTEINBHAS ITOTOTOBKA CTYACHTA, BKIIFOUAIONIast: O3HAKOMIICHHE C
cofiepkaHueM JIAO0paTOPHOH PabOTHI MO METOANIECKUM yKa3aHUAM; IPOPadOTKyY TEOPETHIECKOH JacTH 10 JEKIIHOHHOMY
MaTepHualy U yueOHUKaM, pEKOMEHIOBAaHHBIM B METOANYECKUX YKAa3aHUSX;

CamocrosiTenibHas paboTa CTYJCHTOB BKIIIOYACT U3YUCHUE 3aKOHCIICKTUPOBAHHOTO Ha JICKIMOHHBIX 3aHATHAX MaTepHaia,
JIOTIOJTHEHHE €T0 C YUSeTOM PEKOMEH/IOBAHHOW TI0 TAaHHOH TeMe JINTEePaTyphl, CAMOCTOSTEIBHYIO TTOJITOTOBKY K JIAOOPaTOPHBIM
paboTaM, CaMOCTOSITENIBHOE BBIIOJIHEHUE U 0(OpMIIEHHE KypCOBOH paboTHL

[lepeueHb METOOMUYECKUX YKa3aHUH AJIS1 OCBOGHUS TUCLUIUINHBIL:

1. MeTonmdeckue yka3aHUs K TaOOpaTOpHBIM paboTaM 1o AUCIHUIUINHE « BEIaucInTeIbHBIC CHCTEMBI U CeTEBBIE TEXHOJIOTHI.
YacTs 2 : MeTo[1. yKa3aHUS K Ja00paTOPHBIM paboTaM 10 JUCIUILIHHE « BEIUNCIUTETBHBIC CHCTEMBI M CETEBBIC TEXHOIOTHID / COCT.
A.E. Aanpees, I1./1. KpaBuens, C.B. I'aeoii — Bonrorpan : UYHJI BoarI TV, 2017. - 32 c.

B Teuenun cemectpa U CTyACHTOB IPOBOASATCS IPYIIITOBEIC TEKYIINE KOHCYIBTAINH 110 Y4eOHOH AUCIUILTHHE, a TAKXKe
KOHCYJIBTAIIHS TIepe] 9K3aMEHOM.

Mertoauueckre peKOMEHAAINHY 110 00y4EHHIO JIUI C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 370POBbS U HHBAIUIOB
ITpodeccopcko-negarornyeckuii CocTaB 3HAKOMHUTCS C TICUXOJIOr0-(PU3HOIOrHYECKUMHI 0COOCHHOCTSIMU 00YYaIOIINXCsl HHBAJIHIOB
U JIVII C OTPAaHWIEHHBIMU BO3MOXXHOCTSIMH 310poBhs (OB3), HHANBHIya IbHBIMH IIPOTpaMMaMHt peaOIINTAINN HHBAHIOB (TIpH
Haimann). I[Ipy HeoO6X0ANMOCTH OCYIIECTBIIACTCS JOMOTHUTENBHAS ITOIIEPKKA MPETIOAaBaHNS THIOTOPAMH, TICHXOJIOTaMH,
COLIMAIBHBIMH PaOOTHUKAMHU, TPOILIEIIIMMHU MTOATOTOBKY aCCUCTEHTAMHU.

B cOOTBETCTBHM C METOIUYECKUMHE peKoMeHaarsiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
TIPEeAToIaraeTcs NCIO0Ib30BaTh COMAIBHO-aKTHBHBIC U pe(IICKCHBHBIE METOIBI O0YIEHUS, TEXHOJIOTHH COLMOKYIBTYPHOH
peabuIUTalUH C LIEJIBI0 OKAa3aHHsI OMOIIHU B YCTAHOBJICHUH MOTHOIIEHHBIX MEKITUIHOCTHBIX OTHOLICHUH C IPYTUMH CTyICHTaMH,
CO3JaHUH KOM(OPTHOTO IMCUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKoi rpymme. [Tonbop 1 pa3paboTka y4eOHBIX MaTepUaioB
TIPOM3BOJIATCS C YIETOM IIPEJIOCTaBICHNS MaTepHala B Pa3IMYHbEIX (popMax: ayTuaabHON, BU3yalbHOH, C HCIONB30BAaHHEM
CTIEIIATBHBIX TEXHUYECKUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

OcBoenue aucuuiuinHbl Junamu ¢ OB3 ocyliecTBiseTcs ¢ HCIOIb30BaHUEM CPEACTB 00yUeHHs OOLIETO U CIIELHaIbHOTO
Ha3Ha4YeHH (TIePCOHABHOTO M KOJUICKTHBHOTO UCIIONIB30BaHMUs ). MaTepralbHO-TEXHUYECKOe 00ecIIeYeHHe IpeIyCMaTPHBaeT
TpHUCTIOcOOIIeHHE ayIuTOpril K Hykxam iuil ¢ OB3 (mpu HeoOXoauMocTn).

®Dopma MPOBEACHUS aTTECTAIMHU JUIS CTYACHTOB-UHBAIHIOB YCTAHABIUBACTCS C yIETOM HHAUBUIYAIBHBIX IICUXO(PU3NIECKUX
ocobenHoctei. s ctynentoB ¢ OB3 npenycMaTpuBaeTcst ocTymnHast (opMa MpeJoCTaBICHHS 3aIaHUH OIICHOYHBIX CPE/ICTB.
CryneHTaM ¢ HHBAJIHTHOCTHIO YBEJIIMUMBACTCS BPEeMs Ha ITOJTOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI. JIJIsl TAKUX CTYJCHTOB
IpeaycMaTpUBaeTCs JOCTyIMHAs (popMa IpeoCTaBICHUS OTBETOB Ha 3aJaHUSL.

IIpu HE0OXOIUMOCTH 11l 00YYAIOIIUXCS ¢ HHBAIMIHOCTBIO IPOLIEYpa OLIEHUBAHUS PE3YIBTaTOB 0OYUEHUSI MOXKET IPOBOAUTHCS B
HECKOJIbKO 3TAaroB.




