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AHHOTANMA

Kypc mocpsiieH n3y4eHUIo alropuTMOB M CTPYKTYpP JAHHBIX, ONTHMHU3UPOBAHHBIX U1 pabOThl ¢ BHEIIHEH
NaMsATbhIO, a TaKkKe TEXHHKaM HX 3(PQPEeKTHBHOrO npuMeHeHHs. CTyAeHTHl MO3HAKOMSTCS C OCHOBHBIMHU
MOZEJISIMU BBIYHCIICHHH BO BHEIIHEH MMaMATH, METOAAMHU COPTUPOBKH, a TAKXKE CTPYKTypaMH JaHHbBIX, TAKUMH
Kak B-nepeBbs, xsm-tabmunsl U Buffered Tree. B xome xypca OynyT paccMOTpeHBI TEXHUKH ONTHMHU3ALUH,
Bkiovass LSM, Bloom u Xor ¢unbrpsl, a Takke MeToasl paboThl ¢ MOTOKAMHU JAaHHBIX M K3mamu. Kype
OPUEHTHPOBAaH Ha Pa3pabOTKy >(PQEKTHUBHBIX pEIICHWH Ui paboThl ¢ OONbIIMMU OObEMaMH JaHHBIX U
BBIYHMCIICHUSIMH B YCIIOBHSIX OTPaHUYEHHOI MaMsITH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

dopMupoBaHUE 3HAHUK W HABBIKOB pa3paboTKu 3()()EKTUBHBIX AITOPUTMOB M CTPYKTYP AAHHBIX JJIS
paboThl ¢ BHEHIHEH MaMsThIO, ¢ Y4E€TOM OCOOCHHOCTEH MaMsITH M K3UIMPOBAaHMUSA B COBPEMEHHBIX
BBIUMCIIUTENIBHBIX CHCTEMAX.

33)13‘11/[ JAUCHUIIINHBI
- U3yUUThb MOJCIIb BBIYMCIICHUN BO BHEIIHECH IMaMSITH U MCTOAbI COPTUPOBKU;

- OCBOHUTH CTPYKTYpbl AaHHBIX (B-nmepeBbs, xom-tabmuusl, Buffered Tree) mns pa®otel ¢ BHemIHei
MaMSThIO;

- IPUMEHSTH METO/IbI ONITUMU3aIKH, BKItouas LSM, Bloom u Xor ¢punsrpsr;

- pa3paboTarh JITOPUTMBI JJisi pabOThl ¢ TOTOKaMu JaHHBIX W Kk3mamu (Misra-Gries, Count-Min
Sketch);

- U3y4UTh METOJBI pa0bOTHI C MaMATHIO M K31IaMu B niponieccopax u GPU.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIICHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

NPpUMCHATH CHCTEMHBIN noAaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
€CTECTBEHHOHAYUHBIC U OOIECHHKECHEPHBIE HaMeyJaTh MyTH €€ peIeHUs

3HaHUS1, METOAbl MATEMAaTHUYECKOrO aHAJIN3a U

MOZECIINPOBaHN, TCOPETUICCKOTO U OIIK-1.3 CnocobeH ompenensTs I'paHHULbl TPUMEHUMOCTH
HKCIIEPUMEHTAIBHOTO HCCIIEA0BAHUS B HOJIyYEHHBIX PE3YJIBTATOB

npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-6 Criocoben pa3padarsiBath anroputmbl 1 |OI1K-6.3 3HaeT MeTonbl TeCTUPOBAHKS IPOTPAMMHOTO KOJIA
IPOrpaMMBbl, IPUTOHBIE IS IPAKTUYECKOTO  |HA OIIMOKM M CHOCOOCH MPOBOAUTH TECTHPOBAaHHME Ha
WCIOJIb30BaHUS, IPUMEHSATH OCHOBBI pa3IMyHBIX  YPOBHSX  (MOAYJABHOE, HMHTEIPALMOHHOE,
WH(POPMATUKHU ¥ TPOTPAMMUPOBAHUS K CHUCTEMHOE)

MPOEKTUPOBAHHIO, KOHCTPYHUPOBAHUIO U
TECTUPOBAHMIO POTPAMMHBIX NPOITYKTOB

OIIK-7.1 OOnamaeT HaBBIKAMH CO3JaHHUS U BBIIOJIHEHHUS
OIIK-7 CriocoGeH IPUMEHSATh B IIPAKTHYECKON |TECTOBBIX  CLHEHAPUEB Ul BBIABJICHUS  OWIMOOK B

IEATEeIbHOCTH OCHOBHBIC KOHIICTILIUH, IPOrpaMMHOM OOeCIIedeHUH
TIPUHIMIIBL, TEOPUH U (AKTBI, CBA3AHHBIE € OIIK-7.2 IloHuMaeT NpPUHLUIBLI PabOTel 0a3 MAaHHBIX U
UH(POPMATHKON yMeeT  NPOEKTHPOBAaTb  CTPYKTYpy  MAAHHBIX  JUIs

3¢ GEKTUBHOTO XpaHEeHUs! HH(OopMaIH

OIIK-8.1 IloHnMaeT MPHUHLHUIBL, O KOTOPBIM paboTaroT
0a3bl JaHHBIX, M YMEET CO3/1aBaTb CTPYKTYpy MAaHHBIX,
ONTUMHU3UPOBAHHYIO i1 3(Q(QEKTUBHOIO XpaHEHHs U
00paboTKK HHPOPMAITUH

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboTKy M aHau3 UHPOPMaLTUU

U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €e B TpeOyeMoM (opmare ¢

rATrATT nAnartrans arrdhAanarartrATITIT TV

OIIK-8.2 VYmeeT npuMEHEHSATh TEXHOJIOTUH MAIIMHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX




Yiv11UJ1DOUDAIYIvIivL l/lﬂlil UPLVIQMIIUDHDIA’

KOMITBIOTEPHBIX H CETEBBIX TEXHOIOTHiL OIIK-8.3 VYMmeer ONTUMHU3UPOBATH U  TPOBOJIUTH

pedakTOpHHT CYHIECTBYIOIIErO KOIa IS YIIyYIISHUS
MIPOU3BOJUTENILHOCTH U MOAJIEPIKKH

[1K-3 CnocoGen mpoeKTUpOBarh, [IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IPOBEPATh HA |HAIMCAHHUS NPOrPAMMHOTIO KOJa C YYETOM TEXHMYECKOTO
paboTOCTIOCOOHOCTD MPOTPAMMHOE 3a/laHus

obecrieueHne

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI
3HAThb!
- OCHOBHBIC MOJICJTH BBIYHCIICHUI BO BHEITHEH NAMSATH U METOIBI COPTUPOBKH JTaHHBIX;
- 0COOEHHOCTH PabOThl C Pa3IUYHBIMU CTPYKTypaMu IaHHBIX BO BHemHedW mnamstu (B-nepesbs,
xom-tabnuipl, Buffered Tree);
- TEXHUKU ONITUMU3AIMH PabOThI ¢ BHEIIHEH namMsTho, Bkimtodast LSM, Bloom u Xor ¢hpunbTpsr;
- aJITOPUTMBI JUIs pabOThI ¢ MOTOKaMU JAaHHBIX U KamaMu (Misra-Gries, Count-Min Sketch);
- IPUHIMIIBI PaOOTHI C MaMATHIO U K3IIAMU B COBpEeMEHHBIX npoueccopax u GPU.
YMETb:
- IPUMEHSATH METOJIbI COPTUPOBKH U alITOPUTMBI JIJIsl 9P PEKTUBHON pabOThI C BHEIIHEH MaMATHIO;
- pa3pabaThIBaTh M AHAIU3UPOBATH CTPYKTYPbI JTaHHBIX, ONTUMHU3UPOBAHHbIE I pabOThI ¢ OOIBIINMHU
00beMaMH JTaHHBIX;
- UCTIONIB30BaTh TEXHUKH ONTHMU3AIMN U (PUIIBTPALUU JUT YCKOPEHUS 00paOOTKHU JaHHBIX;
- pa3pabarbIBaTh aITOPUTMBI [Tl 00paOOTKU IaHHBIX B IOTOKAX U C UCIIOIB30BaHHEM OKOH;
- OLIEHMBATH BIIMSHUE APXUTEKTYpPhl HAMATH U K3IIMPOBAHUS Ha MPOU3BOAUTEIBHOCTD AJITOPUTMOB.
BIIAJICTh!
- HaBBIKAMH Pa3pabOTKU U ONITHMHU3AIMH AJITOPUTMOB JUIsl paOOThI ¢ BHEIIHEH MaMSTHIO;
- YMEHHEM NPOEKTHPOBATh CTPYKTYPbI JaHHBIX /U1 3()(heKTUBHOTO HCIIOIb30BaHUS TAMSATH;
- CLIOCOOHOCTBIO IPUMEHSITH COBPEMEHHBIE TEXHUKH (QMIBTPAalUU U 00paOOTKH JaHHBIX AJISl PEIICHUS
MPaKTHYECKHUX 3a/1a4;
- HaBBIKAMU pPa0OTHI C aNTOPHUTMAaMHM, YYHTHIBAIOIIMMH OCOOCHHOCTH KAIIUPOBAaHUS M pabOTHI ¢
MOTOKaMH JaHHBIX.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Mogens  BBIUHCICHUM BO  BHEIIHEH 3 3 |
aMsTH
) CoptupoBka u 06a30BbIE aNTOPUTMBI IS 3 3 1
paboThI ¢ BHENIHEH TAMSATHIO
3 CTpykTypbl HaHHBIX Ui 3(GGEKTUBHON 3 3 )
paboThI ¢ BHEIIHEH TaMATHIO
4 XemunpoBaHre BO BHEIIHEN TAMSATH 3 3 2
5 TexHuku OTITHMU3AIHH CTPYKTYD 3 3 )
TAHHBIX U1 BHEIIHEH mamsTu
6 AnropuT™Mbl - pUIBTpAIMKM  3alPOCOB | 3 3 )
paboThI ¢ MOTOKAMHU AaHHBIX
7 KsmmpoBanue u Mojenu BBIYHCICHHUNA C 3 3 )
y4eToM M 0e3 ydyera KdIia
8 Onrumuzanus Beryucieaui B GPU 3 3 2




Mogenn TIOTOKOBBIX BBIYHUCICHHH U

9 aNropuT™Mbel  Uis  00pabOTKH  ITOTOKOB 3 3 2
TAHHBIX
CoBpeMeHHbIE TEHICHIHUU B Pa3paboOTKe

10 |anropuTmMOB st pabOTHl C BHEUIHEH 3 3 2
MaMSTBIO

Nroro yacos 30 30 18

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 108 uvac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmii)
1. Mozenpb BEIYHUCIEHHHA BO BHEIIHEH aMITH

OcHOBHEBIC MIPUHIOUIIBL pa6OTLI C BHEIIHEH naMATbIO, OTIWYUC OT KIACCUYCCKHUX Mojienei
BBILII/ICJ'IGHI/II\/'I, aHaJin3 CJIOKHOCTH aJITOPUTMOB C y‘IéTOM onepaunﬁ BBOJa-BbIBOJA.

2. COpTHpOBKa u 0a30BbIE AJITOPUTMBI JTA paGOTLI C BHEIIHCH IIaMAThIO

BHemHss copTHpoBKa (IByX(pasHas MHOTOYPOBHEBAas COPTHUPOBKA, COPTUPOBKA CIMSHHEM), HUX
MpUMEHEHHE JIsE 00padOTKH OONBIINX 00hEMOB JJAHHBIX.

3. CTpyKTYpbl 1aHHBIX U 3PPEKTUBHON paOOTHI C BHEITHEW aMSIThIO

Buffered Tree, B-nepeBbsi, B+¢-nepeBbsi, ux npuMeHeHNE B HHACKCUPOBAHUH M 00pa0OTKe OOIBIINX
JaHHBIX.

4. XempoBaHUE BO BHEITHEH aMATH

Linear hashing, coBpemeHHblEe MOAXOABI K peajM3alMyd Xd3MI-TAa0iuL Al pabdoThl C JMCKOBOM
MaMATBIO.

5. TexHuKH ONTUMHU3ALUN CTPYKTYP JAHHBIX JUIsl BHEILIHEH MTaMsITH

PGM-index, LSM-nepeBbss W WX HCIONB30BaHUE JJISI MOCTPOCHHST A(PGEKTUBHBIX XPAaHUIUIII
JaHHBIX.

6. AIIFOpI/ITMBI (I)I/IJ'ILTpaI_H/II/I 3aIpocCcoB U pa6OTBI C IIOTOKaMH JaHHBIX

Bloom u Xor ¢unerper, Count-Min Sketch, anropurmsr Misra-Gries, BJKST-ckeTu, ux npuMeneHue
B MIOTOKOBOH 00pabOTKe aHHBIX.

7. KammpoBaHue ¥ MOZIEN BBIYUCIICHUH € y4eToM 1 0e3 ydera Ka1a

Cache-oblivious u cache-aware anroputmsl, cTpykTypa nanabix COLA, OuHapHBIH MTOUCK C y9eTOM
1 0e3 yueTa KaIIa.

8. Orrrumuzanus Beruucienui B8 GPU

ApxutekTypa namsati u k3meit B GPU, MeToabl onTUMHU3anuy JOCTyNa K JaHHBIM AJIS Tpa@uuecKux
IIPOLIECCOPOB.

9. Mozenu NOTOKOBBIX BBEIYMCIICHUH B aITOPUTMBI JIsi 00pabOTKH MOTOKOB JIAHHBIX




Data streaming algorithms, ctpykrypa nmanHbix Q-digest, Monens BblumcicHuid Ha okHe (Sliding
Window).

10. COBpeMeHHLIe TCHACHIINU B pa3pa60TKe AJITOPUTMOB IS pa60TBI C BHCIIIHCH IaMSAThIO

Hogeiimme paspabotku B obnactu 3ddekTuBHOW 00pabOTKH OONBIIMX JNAaHHBIX, ONTHMH3AIMI
XpaHEHUs U MoMcKa HH(opManuy.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

I{J’I}I OCBOCHMA JUCHHUITIINHBI Tpe6yeTc;{ AOCTYIl K COBPEMEHHBIM BbIYUCIMTEIIbHBIM CUCTEMAaM C
BO3MOXKHOCTBIO pa6OTI>I ¢ OonpIIMH 00BEMAMU JAaHHBIX, BKJIFOYasa CCPBCPLI C BHCIIIHEH NaMATHIO B
KoliaMH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
®onn oubmmorexku MOTU:
1. Apoznos, C. H. CTpyKTypsI U anropuTMbl 00paboTKU AaHHBIX: Y4yeOHoe mocodue / posnos C.H. -
Taranpor:FOxubiii dhenepansublii yauBepeutet, 2016. - 228 c.: ISBN 978-5-9275-2242-2. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/991928
2. I'puropees, A. A. MeTonbl 1 anroputMbl 00pabOTKH JaHHBIX : yueOHoe ocodue / A.A. [puropnes,
E.A. UcaeB. — 2-e u3n., nepepad. u non. — Mocksa : UHOPA-M, 2024. — 383 c. + Jlom. marepuaibl
[DnexTponHsIii pecype]. — (Bricmee obpazoBanue: bakanaspuar). — DOI 10.12737/1032305. - ISBN
978-5-16-015581-4. - Texkcr : snexrponnsIil. - URL: https://znanium.ru/catalog/product/2084190

JomnonHurensHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- s136IKK TiporpammupoBanus (C++, Python, Java);

- HHCTPYMEHTHI AJ151 paOOThI C OOJBIINMH JAHHBIMHU M TOTOKAMU;

- CpeACTBa JUIsl MOAETUPOBAHUS, aHAJIN3Aa U BU3yaIU3al[U TaHHBIX;
- CHCTEMBI KOHTPOJIS BEPCHH.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JUJis yCIenHoro OCBOCHUS IUCLHUIIMHBI PEKOMEHAYETCS

- U3y4alTh TEOPHUIO, 0COOEHHO MOAEIH BBIYUCICHUN U METOABI COPTUPOBKU;

- BBIIIOJIHATH NPAKTUUECKHUE 3aJaHHs I 3aKPEIUICHUS 3HAHUN O CTPYKTYPax JaHHBIX U ONTUMH3ALNY;
- 0CBaMBaTh MHCTPYMEHTHI IporpammupoBanus (C++, Python) mist paboTel ¢ naHHBIMY;

- OTIOTHUTENILHO U3y4arh CTaThU U KypCHI JUIs YIIyONeHHs 3HAHUH;

- PEryJIsIpHO MPOBEPSHUTH ce0sl C MOMOIIBIO TECTOB U KOHTPOJIBHBIX 3aIaHHIA;

- paboTaTh B KOMaHAAX JJIsl PEIICHUS MPAKTHUECKUX 3a/1ad.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HaNpaBJIEHHIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIaA HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIaA HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3paborunk: A.A. Xwmypos, kaaa. ¢u3.-Mar. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOICHHKCHEPHBIS
3HAHUS, METO/IbI MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs I'paHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, TPUTOJHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO TIPOTPAMMHBIX MPOITYKTOB

OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KOJa
Ha OWMOKKM M crnocoOeH NPOBOAWTH TECTHUPOBAHHE Ha
pasiMUHBIX ~ ypOBHAX  (MOMYJIBHOE, HHTErPAllMOHHOE,
CUCTEMHOE)

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
AeSATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHH U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.1 OOmnamaer HaBBIKAMHM CO3JAHHUS W BBIIOJIHEHUSA
TECTOBBIX  CIICGHAPWEB IS  BBISBICHUS OIMMHUOOK B
MPOrpaMMHOM 00ecIieueHUH

OIIK-7.2 TlonumaeT npuHUUIBI paboThl 0a3 OAHHBIX H
yMeeT  TPOEKTUPOBaThb  CTPYKTYpy  JAHHBIX  JUIs
3¢ GEeKTUBHOTO XpaHEeHUs] HH(OpMaH

OIIK-8 CriocoOeH OCyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy M aHalu3 UHPOPMAITUU
U3 Pa3IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHNEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

OIIK-8.1 TloHMMaeT NPHHIMUIIBI, TO KOTOPBIM paboTaroT
0a3pl JaHHBIX, M YMEET CO3/1aBaTh CTPYKTYpy MaHHBIX,
ONTUMHU3UPOBAHHYIO U1 S(QQEKTUBHOTO XpaHEHUS U
00paboTky UHPOpPMALTUT

OIIK-8.2 VYmeeT NpUMEHEHATH TEXHOJIOTMU MAIIUHHOTO
00y4eHHs B pa3UYHBIX MPUKIATHBIX 001acTAX

OIIK-8.3 VYmeer ONTUMHU3UPOBATH U  TPOBOJIUTH
pehakTOpUHI  CYLIECTBYIOIIETO KoJa MJsl  YAYYIICHUS
MPOU3BOAUTEIBHOCTH M MOAJCPKKH

[1K-3 CnocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, IIPOBEPSTH HA
paboTOCIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a/laHus

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBI « AJITOPUTMBI BO BHEIITHEH aMATH» 00yYaroIMiCs TOIDKEH:

3HATb:

- OCHOBHBIE MOJIETIM BBIYMCIICHHH BO BHEIIHEW MAMATH U METOMBI COPTUPOBKH JaHHBIX;
- 0COOEHHOCTH PabOThl C Pa3IUYHBIMU CTPYKTypaMu IaHHBIX BO BHemHedW mamstu (B-nmepesbs,

xom-tabnuiel, Buffered Tree);

- TEXHUKU ONITUMU3AIMH PabOThI ¢ BHEIIHEH namMsTho, Bkimtodast LSM, Bloom u Xor ¢hpunbTpsr;
- aJITOPUTMBI JUIs pabOThI ¢ OTOKaMU JAaHHBIX U K3mamu (Misra-Gries, Count-Min Sketch);
- IPUHIMIIBI PaOOTHI C MAMATHIO U K3IIAMU B COBpEeMEHHBIX npoueccopax u GPU.

yMeThb:

- IPUMEHATH METOJbI COPTUPOBKH U AJITOPUTMBI 1J1s1 3PPEKTUBHOM paboThI ¢ BHEIIHEH aMATHIO;
- pa3pabaThIBaTh M AHAIU3UPOBATH CTPYKTYPbI JTaHHBIX, ONTUMHU3UPOBAHHbIE I paboThI ¢ OOIBIINMHU

o0beMaMH JaHHBIX

- UCTIONB30BaTh TEXHUKH ONTHMU3AIMK U (PUIIBTPALUU JUIS YCKOPEHUS 00paOOTKHU JaHHBIX;
- pa3pabarbIBaTh AJITOPUTMBI AJ1s1 00paOOTKM JaHHBIX B IOTOKaX M C UCIIOIb30BAHUEM OKOH;
- OLICHUBATh BIMSIHHUE apXUTEKTYphl NaMATH U K3IIUPOBaHUS Ha IPOU3BOAUTEIILHOCTD aJITOPUTMOB.




BJIaJeTh:
- HaBbIKAMH Pa3padO0TKU U ONTHMHU3ALUH aJITOPUTMOB JJIsl paOOTHI C BHELTHEW NaMsIThHIO;
- YMEHHEM NPOEKTHPOBATh CTPYKTYPbI JaHHBIX /U1 3()(heKTUBHOTO HCIIOIb30BaHUS TAMSATH;
- CLIOCOOHOCTBIO IPUMEHSITH COBPEMEHHBIE TEXHUKH (QMIBTPAaluu U 00paOOTKH JaHHBIX AJISl PEIICHUS
[IPAKTUYECKUX 33]ay;
- HaBBIKAMU PAa0OTHl C AITOPUTMAMH, YYHTHIBAIOIIUMH OCOOCHHOCTH K3LIMPOBAaHUS U PabOTHI C
[OTOKAMHU JAHHBIX.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

[IepeyeHb KOHTPONBHBIX 3aAHUIA:

- pelIeHue 3a7a4 Ha COPTUPOBKY JAHHBIX BO BHEITHEH MaMSATH;

- pa3paboTKa ¥ aHAIHU3 CTPYKTYp JNaHHBIX (B-1epeBbs, Xa1I-TabmauIib);

- peayM3alius alrOpUTMOB JUIs TOTOKOB JMaHHBIX (Misra-Gries, Count-Min Sketch);
- MOZICTIMPOBAHKE aJITOPUTMOB C YUETOM KIIINPOBAHUS U PAOOTHI C TAMSATHIO.

Kpurepun onenuBanus:

- KOPPEKTHOCTD PEIICHHs U peaan3anus alropuTMoB;

- ONTHMU3AIUS Pa0OTHI C MaMATHIO U 3((HEKTUBHOE UCTIONB30BAHUE PECYPCOB;
- TOYHOCTH BBITIOJIHCHHS TIPAKTUYECKHUX 3aJaHUI U UX COOTBETCTBUE TEOPUH;

- YMEHHE paboTaTh C HHCTPYMEHTaMU B OMOIHOTEeKaMHu.

Meroauyeckne peKOMeH/1alHu:

- OCBaMBaTh TEOPETHYECCKUE MAaTepHaIbl Iepe]] BBIOIHEHUEM IPAKTHUECKHUX 33/1aHHH;
- HCTIOJIb30BAaTh AKTyallbHbIE ONOIMOTEKN ¥ HMHCTPYMEHTHI JIJIsl pa3paboTKy;

- 00CyX/1aTh CII0XKHBIE MOMEHTBI C TIPETIOAaBATEIISIMU;

- IPOBOJUTH CAMOIIPOBEPKY I0CIIE BBITTOIHEHHS 3a/IaHUH ISl BBISIBIICHHS OILIHOOK.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. Yto Takoe MOJENb BEIYACIEHNM BO BHEIIHEN IMAMATH U KaK OHA OTIAYAETCS OT MOJIEIN B OCHOBHOM
naMsaTu?

2. Kakue MeTobl COpTUPOBKY IPUMEHUMBI B yCIIOBUAX BHeLIHeN namsatu? [Ipusenure npumMepsl.
3. O0bsacHUTE TpUHIKI PabOTHI B-1epeBbeB 1 X NPUMEHEHHS B MOJIEJIN BHEIIHEH MaMsITH.

4. KakoBbl 0OCOOEHHOCTH Xd3LI-TAaONHI] BO BHEIIHEH MaMsATH W 4YTO TaKoe TEXHHUKA JIMHEHHOTrO
XeUIMpOBaHUsA?

5. Uro takoe LSM (Log-Structured Merge) u kak 3Ta TeXHHKa UCHONb3YyeTcs i 3(QeKTuBHOM
paboThI ¢ BHENIHEH MaMAThLIO?

6. OObscHuTe TpUHIMI padoTel Bloom GuiasTpoB M MX MCHONB30BaHUE B aNTOPUTMAax (DUIBTPALIUU
3aIpOCOB.

7. Uro takoe anroputm Misra-Gries? [|yist KakuxX 3a/1a4 OH MOXKET OBITh UCITOJIE30BaH?

8. OObsicauTe CcTpykTypy AaHHbXx Count-Min Sketch um e€ mpumeHeHue IS TOACUETAa YACTOTHI
AIIEMEHTOB.

9. B uém pazauna mexay cache-oblivious u cache-aware anropurmamu?
10. Kak ycTpoeHbI K31ITH B COBPEMEHHBIX MPOIECCOPax M KaK 3TO BIUSACT HA Pa3pabOTKy alropuTMOB?

11. OOwsicautre Mozaens BbUMcheHuid Ha okHe (Sliding Window) u mnpuBeaute npuMmepbl eé
PUMEHEHHUSL.

12. Kak mopcuuTarh KOJMYECTBO PA3IMYHBIX 3JIEMEHTOB B TIOTOKE JAHHBIX C HCIOJIH30BAaHUEM
BJKST-ckerya?

[Mpumeps! OUIETOB:
buner 1.

1. 3agaua List ranking, Texauka time forward processing.
2. Xo3m-1abnuisl BO BHENIHEH MaMsTH, TexHuKa linear hashing.



buner 2.
1. VYerpoiicTBo Ka11Iei B COBpeMEHHBIX Mpoleccopax, cache-oblivious u cache-aware anropuTmel.
2. Auroputm Misra-Gries, cTpykTypa aannabeix Count-Min sketch.

Kpurepun onennBanus

- omenka «omuuHo  (10)»  BeIcTaBisieTCSs  CTYACHTY, IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPH PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIyCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhle HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIA B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKA «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraetr
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIE 3HAHUS Ha MPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJICET OCHOBHBIMU pa3lelaMd Y4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MpU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO 00pa3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBHIA HE 3HAeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUIIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS ITPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHNBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HToroBeiii KOHTPOJIb IPOBOAUTCS B OopMAaTE YCTHOTO U (MIIM) MUCBMEHHOTO K3aMeHa.
Bpewms orBenieHHOE Ha SK3aMeH: 4 akaJeMUYECKUX Yaca.



