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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouass mporpamMma AMCHMIUIUHBL (MOJYJs) «AJTOPUTMBI M CTPYKTYPHI NaHHBIX 2»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamMTHKA, YTBEPKIEHHBIM MpHKa3oM MUHHCTEPCTBA HAYKU W BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

W3ydeHre NUCUUIUIMHBI (MOAYINSA) «AJTOPUTMBI U CTPYKTYPBI JAHHBIX 2» (OpMUPYET Y
CTYACHTOB yMeHHEe pa3pabaThiBaTh U CO3/1aBaTh ONTUMHU3UPOBAHHBIC PEIICHUS, YTO KPUTHIECKU
BaXXHO JJISi IMPOU3BOJUTENBHOCTH MporpaMMHOro obecredyenus. Kpome Toro, »Tu 3HaHUs
SIBIISTIOTCSI OCHOBOM JUIS JalIbHEHUIIET0 U3y4eHus 00Jiee CIOKHBIX TeM B 00JIaCTH KOMIIBIOTEPHBIX
HayK U IPOTrPaMMUPOBAHHUS.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuarta 1o HanpasieHuro 38.03.05 busnec-undopmaruka, npoduib busHec-aHaIUTHKA 1
BXOJIUT B BapUATHBHYI dYacTh bioka 1, Qopmupyemyro ydacTHUKaMu OOpa30BATEIbHBIX
OTHOIIICHUN KaK JUCIUIUIMHA TI0 BBIOODPY.

Jucnunnuza (Moayib) u3ydaeTcs Ha 2 Kypce B 4 ceMmecTpe, IOCTYIHA I U3Y4eHUs TocIe
YCIIEITHOTO OCBOCHHMS JTF0O0O0H M3 TUCIUTUTUHBI (MOYJIS): KAITrOPUTMBI U CTPYKTYPBI JaHHBIX 1%

Heab u3yyeHus: TMCHUIUIMHBI (MOIYJIA): 3aKitodaercs B (pOopMUpOBaHHE y CTYACHTOB
HaBBIKOB NPOCKTHPOBAHUSA M aHaimu3a 3(QQPEKTUBHBIX AITOPUTMOB M CTPYKTYpP AAHHBIX IS
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMHUPOBAHHUS.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opmMupoBaHue 3HaHUI OCHOBHBIX NMOHATUH aITOPUTMOB, I'padoB;

— (¢opMupOBaHHE YMEHUI aHAIU3UPOBAThH, PEATU30BbIBATh d3(PPEKTUBHBIE AITOPUTMBI B
pa3IMYHBIX KOHTEKCTaxX, pa3pabaThiBaTh M BHEAPATH CTPYKTYPbI JAHHBIX JJIS ONTUMAJIBHOTO
XpaHeHus: U 00paboTKH UH(pOpMaLIHH;

— (opMupOBaHNE YMEHUS IPUMEHSTH AJITOPUTMBI JIUIsl pELICHUs] TPUKIIaIHbIX 3a/1a4.

B pesysabTare 0cBOCHUSI AUCHUILINHBI (MOLYJIsI) CTYACHT JOJIKEH:

3HaAMb:

— aCHUMITOTHUYECKHUH aHAJINU3 aJlTOPUTMOB

— KJIACCHYECKHUE aJITOPUTMBbI TOMCKA U COPTUPOBKHU

— OCHOBHBIE CTPYKTYPbI TaHHBIX

— OCHOBHBIE aITOPUTMBI Ha rpadax

— OCHOBHBIE JUHAMHYECKUE aITOPUTMBI

ymembp:

— TMPUMEHATh ACUMITOTUYECKHUI aHaIN3 AJIs OLIEHKH aJrOpUTMUUYECKOH 3(pPeKkTHBHOCTH

— peanu30BbIBaTh 3((HEKTUBHBIE AITOPUTMBI B PA3IMYHBIX KOHTEKCTAaX.

— pa3pabarbiBaTh M BHEAPATH CTPYKTYpPhl IaHHBIX ISl ONTHUMAJbHOTO XpaHEHUS H
00paboTku HHPOPMALIUH.

— peaJM30BBIBATh AJITOPUTMBI rpadoB JUISI HAXO0XKJIECHHUSI HAUMEHBIINX ITyTeH, [IUKIIOB U
MOTOKOB.

— pa3pabarbIBaTh peUICHH 334a4 C TOMOIIBI0 TUHAMHUYECKOT0 TPOrpaMMHUPOBAHHUS.

6naoems:

— HaBBIKOM aHalM3a CIOXKHOCTH aJrOpUTMOB M BbIOOpa HauOoiee MOIXOASIINX
peLIeHu;

— HaBBIKOM JITOPUTMHUYECKOTO MBIIIJIEHUS ISl PELIEHHs] KOMIIJIEKCHBIX 33/a4;

— HaBBIKOM ONTHUMM3alMU CYLIECTBYIOIIMX QJITOPUTMOB JJI IOBBIIIEHUS UX
IPOU3BOUTEIBHOCTH;

— HaBBIKOM IPUMEHEHHUs aJITOPUTMOB Ul PELICHUs IPUKIIAJHBIX 3a/1a4;
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— HaBBIKOM 3(PQEKTHBHOTO HCIOIB30BAHUS AJITOPUTMOB IIOMCKAa W COPTUPOBKH B
Pa3IMYHBIX KOMIIBIOTEPHBIX IIPUIIOKECHUAX;

— HaBBIKOM DPa3pabOTKU M MPUMEHEHHs aIrOPUTMOB TpadoB ISl PELICHUs PealbHbIX
3az1ay.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢popmMupyembie B pe3ylbTaTe OCBOCHUS IUCIUILTAHBI (MOMYIS) (MOIYJIs)

OpU MpOBEIEHUU Y4YeOHbIX 3aHATUH B (¢GopMe KOHTAKTHOW pPabOTHI

oOydJaromxcsi ¢

NeIarorvyeckuMu  pabOTHUKaMH YHHBEpPCHTETa U B (OpME CaMOCTOSATENBHOW pabOThI

o0yyJarouxcs:
Komnerenuus | ConepkaHue KOMIIETeHIIHI HuaukaTtop [lepevyeHb MIAHUPYEMBIX
KOMIIETEHI[HHI pe3yJIbTaToB 00y4eHUs 10
AMcUHMIIMHE (MOAYJII0)
YK-1. Crioco0eH ocyIIecTBISATh YVK-1.1. 3HaeT MeTOo/pI TIOVCKA U aHaJIN3a
MOMCK, KPUTHYECKUN aHATTU3 U nH(pOpMAIUH B 00JaCTH
cuHTe3 HH(popManuy, aHAIMTUKH, OCHOBHBIE TIPUHITUITHI
MIPUMEHSTh CUCTEMHBIH KPUTHYECKOM OICHKH HCTOYHHUKOB
MOJIXOJT ISl PEIICHUS MHGOPMAITUHU B UX PEIICBAHTHOCTH.
IIOCTAaBJICHHBIX 327124 VK-1.2. YMeeT KpUTHUECKU OIICHUBATh
WUCTOYHUKH HH(OPMAIINU U
CUHTE3UPOBATh JAHHBIC U3
Pa3IMYHBIX KCTOYHUKOB JIJIS
pelIeHus 3a1a4, IPUMEHSTh
CUCTEMHBIH MOIXO/ K aHATIM3Y U
PEIUICHUIO0 KOMIUIEKCHBIX IPO0JIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT paOOTHI
C COBPEMEHHBIMUA HHCTPYMEHTAMH
Y TEXHOJIOTUSIMH TSI 00pabOTKH
nHpOpMauK, GOpMyIUPOBAHUH U
CTPYKTYpPUPOBaHHUH 3a]1a4 Ha
OCHOBE MOJYYCeHHON MHMOpMAIUn
OIIK-2. Crioco0eH npoBOANTH OIIK-2.1. 3HaeT OCHOBHEBIE TEHACHIINU U
HCCIIEIOBAHNE U aHAIH3 XapaKTEPUCTUKH PhIHKA
pbIHKa HHOPMAIIMOHHBIX WH(POPMAITMOHHBIX CHCTEM U
CUCTEM M UHPOPMAIHOHHO- HHPOPMAITUOHHO-
KOMMYHHUKAIIMOHHBIX KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
TEXHOJIOTHI, BRIOMPATH OIIK-2.2. ‘YMeeT MpoBOIUTh UCCIIEIOBAHUE U
palMOHATBHBIC PEIICHUS IS aHaJTu3 PLIHOYHOU HH(pOpMAIIUT
yIpaBJeHUS OU3HECOM JUTSL OLICHKH MOTpeOHOCTEH Ou3Heca
1 BbIOOpA ONTUMAJIbHBIX PEHICHUN
OIIK-2.3. NmeeT npakTH4eCKUi OTIBIT B
pa3paboTKe U BHEIPECHUM
CTpaTeruil yrnpaslieHHs OH3HECOM
Ha OCHOBE aHaJIM3a PhIHKA
MH(GOPMAITMOHHBIX TEXHOJOTHI
[IK-2. Cnoco0OeH HCIoIb30BaTh IK-2.1. 3HaeT OCHOBHBIC MATEMAaTHIYCCKHUE
COOTBETCTBYIOLIUI METO/Ibl U HHCTPYMEHTAJIbHBIC
MaTeMaTHYECKHUH armapar u CpeIICTBa, IPUMEHSIEMBIC IS
WHCTPYMEHTAIBHBIE CPE/ICTBA 00paboTKy 1 aHANM3a HHQOPMAIUU
JUTsE 00pabOTKH, aHATTU3a H [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
CUCTeMAaTHU3alKuN HHPOPMALIUU MaTeMaTHYECKUH armapar ajis
10 TEME HUCCIIEIOBAHUS JIJIsI CHCTEMATH3AIUN JAHHEBIX U
pelieHus 3a1a4 pelIeHus NpoQecCHOHATEHBIX
npoecCHOHaNBHOMN 3a1ad
AEATCIIBHOCTH IK-2.3. Nmeet npakTudeckuii ombIT paboTHI
C MHCTPYMCHTaMH aHaJn3a
WH(POPMAITUHU B paMKax
HCCJIIEIOBATEIBCKUX ITPOCKTOB
IK-3. Crioco0OeH rOTOBUTh HAy4HO- IK-3.1. 3HaeT TpeOOBaHMUS U CTAHIAPTHI

DNEeKTPOHHBIA JOKYMEHT




TCXHUYCCKHE OTUCTHI,
Mpe3€HTallun, HAYyYHbIC
Hy6J'II/IKaHI/II/I 110 pe3yJibTaTaM

o opMIICHHUS HAYYHO-TEXHUIECKUX
OTYETOB, IPE3CHTAIUN U
nyOIuKanui

BBITIOJTHEHHBIX MCCIICAOBAHUN [K-3.2. YMeeT CTpyKTypHpOBaTh U
HPE/ICTABIATH PE3YIIbTATHI
HCCJIEJOBAHNH B SICHON U
JOCTYITHOH dopme
[K-3.3. NmeeT npakTU4ecKuil ONBIT
HOATOTOBKY M ITyOIUKaIuu
Hay4YHBIX MaTepPHAJIOB,
OTpasKaroIuX Pe3yJbTaThl
BBINIOJTHEHHBIX UCCIIEIOBAHUH
I1K-8 Crioco0eH mo1 pyKOBOJICTBOM I1K-8.1. 3HaeT MPUHITAIIEI ¥ CTAHIAPTHI
crienuanucTa 6osee BHICOKOH yhpaBlieHHsI IPOSKTaMHU
KaTEerOpHH OCYIIECTBISATh IK-8.2. YMeer pazpabarbIBaTh MIaHBI U
IUTAaHWPOBAHUE U OPraHU30BBIBATH MIPOCKTHYIO
OpraHM3aIHIO TIPOSKTHOU JIESITeTIbHOCTh B COOTBETCTBUU C
JEeSITeTbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHAapPTaMH
CTaH/IAPTOB YIPaBJICHHUS I1K-8.3. Nmeet mpakTUYECKUNA OTIBIT

POEKTaMHU

y4acTus B MPOEKTHOM padoTe,
BKJTIOYAs IUITAHUPOBAHHE U
KOOPJMHALIUIO 3324
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
| Ounas gpopma
KonrakTHas padora
HaunmenoBanue
pasaena _ = TKY }
AUACHUILTHHBI = 2 - C (rescy i
= ] = aMoCToATEe/IbHAsA KOHTPOJIb
(MoayJin) 5 E 2 KonTtposn paBoTa ycneBaemocr)
E1: |8
© S
=
1 I'pads 6 6 1 24 Jomainee 3aganue
[ToaroroBka k
ceMuHapy
2 HepeBbs moucka 6 6 1 24 Jomainee 3aganue
KontponbsHas
pabora
3 XemmpoBaHue 6 6 2 24 JlomamHee 3amaHue
IToaroroBka k
CEMUHAPY 3aJlaHue
4 CtpokoBbIe 6 6 1 24 Komnmoxsuym
aJITOPUTMBI
5 JuHamuueckoe 6 6 1 24 JlomamHee 3aaHue
MPOTrpaMMHUPOBAHHE IMoaroroBka k
CEMUHAPY
IK3amen 4
Hmozo: | 30 30 6 4 120
O6vem oucuyuniunbl 190
(modyns) (8 ak. u.)
Obvem oucyunaunvl (Mooyns) 5

(6 3au. ed.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumenoBanue pasgeiia Copepxxanue TMCHUTLUIMHBI (MOAYJISI) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)

1 I'padmr I'padppr. OcHOBHBIE TOHATHS W ompeaeineHus. CrocoOBl 3amaHus
rpadoB. Axroputmsl Ha rpadax. [louck B riybuny. [louck B mmpuny.
AnroputMbl Ha oOcHOBe 00xom0B. Kparuaiimme mytu. Cucrema
HETNePeCceKaoNNXCsl MHOXKECTB. AJITOPUTMBI TIOCTPOEHHSI OCTPOBHOTO
JiepeBa

2 JlepeBbs moucka Hepebst. TepmunHonorus jaepeBbeB. COalaHCHPOBAHHBIC JICPEBbS.
AVL-nepeBo. KpacHo-uepHOe JIepeBO

3 XemupoBaHue ITonsiTue xammpoBanure. MeTo 1 IeNoYeK, pellIeHHe KOJIU3UN

4 CTpOKOBBIC aJITOPUTMBI Z-byukmms. [peduke Gyakmms

5 Junamuueckoe JBymepHas nunamuka. Pabota co ctpokamu. CTpoku

MPOrpaMMHUPOBAHHUE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHs, BKJIIOYAs MPOAYKTHI OTCUYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B TEYEHHE BCEro Inepuoja OOydeHHs MOJydaeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, TAe €CTh MOJKIIOUCHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3 €T0 MPeJIeIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:
1. MeTtoapl ONTUMHU3AIUHI: TEOPUS U alTOPUTMBI : y4eOHUK /17151 By30B / A. A. UepHnsik, XK.

A. Yepnsik, FO. M. Merensckuii, C. A. bormanoBu4. — 2-¢ u3f., ucnp. u aomn. — MoOCKBa :
NznarensctBo FOpaiit, 2025. — 354 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHwiii // OOpaszoBarenbhHas mnatdopma HOpaiit [caitit]. — URL:

https://urait.ru/bcode/559380.

2. Cyxapes, A. I'. UucneHHbIe METOIbI ONITUMH3AINH : yIEOHUK U MPAKTHKYM JJISI BY30B /
A. T'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-¢ uza., ucnp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2025. — 367 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-17381-9.
— Tekcr : onexktponHwiii // OOpaszoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/562179.

/Jlonoanumenshasn numepamypa:

3. Manwmii, . A. JluneitHoe nmporpammupoBanue : yaeOHuK as By3oB / U. A. [lanumii. — 2-
e u3a., ucnp. u jpon. — MockBa : MzmarensctBo IOpaiit, 2025. — 175 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-04716-5. — Texkct : amexkTpoHHBIN // OOpa3zoBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCEX
BUJIOB JIUCHUIUIMHAPDHOW W MEXAUCHUTUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
HCCJIEIOBATENBCKOM padoT 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHbIE ayIUTOPUH ISl TPOBEACHUS 3aHATHH
JEKUMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
WHAWBUAYAIbHBIX KOHCYJIbTAIHA, TEKYIIIETO KOHTPOJS U MPOMEKYTOYHON aTTeCTalluH, a TAKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMH CPEICTBAMHU OOYUYEHHS], CIyXKalllMMU JJIsl TMpeACTaBlIeHUs] yueOHOI
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne quciumInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

— MEXaHWYECKUMH KaIbKYyISITOpaMHU;

—  CHENHUATU3UPOBAHHBIM 000pYI0BaHUEM, BKJIIOYAs! IEMOHCTPAIIMOHHOE 000pYy/JOBAHUE.

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUTSL WCTIONB30BAHMS MHBAIWIAMH W JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
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https://urait.ru/bcode/559380
https://urait.ru/bcode/562179
https://urait.ru/bcode/563472

obecrieueHHeM  JOCTyla B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBaHue mopraJjia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbnmoTeka
2. Basa nanaeix mg 1 T-cnenuanuctos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa30BaTeILHOrO Mpoliecca 10 JUCHUILIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonHoe / cBOOOAHO

pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonHOE

bpaysepsbl:

SAunexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipocTpaHseMoe

Google Chrome 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE

TeXstudio 3apy0exHoe CcBOOOJIHO pacpoOCTPaHIEMOe

Adobe Acrobat Reader 3apyOexHoe CcBOOOJIHO pacnpocTpaHsIeMoe

IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BpeMEeHH:

Toggle app | 3apyOexHOe | cBOOOIHO pacmpocTpaHsieMoe

CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6GexHoe | nmieH3nOHHOE

Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6exnoe | nmriensnonsoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exHoe | nuuensuonHOE

CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

CpeacTBa aHTHBHPYCHO# 3aLIUTHI:

Kaspersky Endpoint Security mst 6usneca OTEYECTBEHHOE | JUIIEH3HOHHOE

Cranmapthbliit Russian Edition

Cpensl pa3padoTKm:
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Visual Studio Code 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Bash (Unix shell) 3apy0eIKHOE CBOOOJHO pacIpoCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeTtoanuyeckue u OlleHOYHbIE MATEPUAJIBI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npornecce uzydeHus AUCHUTUIMHBI (MOMYISI) KAJTOPHUTMBI U CTPYKTYPHI JaHHBIX 2» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIBb3YIOTCS Takhe BHUbl yueOHOW paboThl, Kak
JeKLUs, CEMHMHaphl W JOMAllHHE 3a/aHus, KOJUIOKBUYM, KOHTpOJbHas paboTa, a Takxke
pasyinyHble BHUJBl CAMOCTOSTEIBHONH pabOThl O0YYarOLIMXCA IO 33JaHUI0 IpernojaBaTes,
HaIlpaBJICHHBIC HA Pa3BUTHE HABBIKOB PO ECCHOHATBHOMN JIEKCUKH, 3aKPEIUICHUE TPAKTHYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIM, TOOIPEHNE HUHUIMATHUB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mporecce neknuii peKOMEHIyeTCS BECTH KOHCIICKT JISKIIMNA: KPaTKO W CXEMAaTUIHO
¢dbuKkcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HeoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHJA0BaHHOM nuteparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT c(hopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNio Ha KOHCYIbTAlUU UM BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HA CEMUHApE,
€ro OTBETHI Ha BONPOCHI MIPEIOIaBaTeNs U y4acTHe B IUCKYCCHU.

Jist yCIenHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHIYETCS 3apaHee 03HAKOMHUTHCS C
TeMON OOCYXXAEHUS, IPOUYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOArOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJYIIATh U BOBJIEKATHCS B TUCKYCCHUIO, BRICKA3bIBasi CBOM MHEHHS W apTYMEHTHUPYS UX.
[lpr oTBeTax Ha BOMPOCHI MPEMONABATENSI CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH O0CYKIEHUE U PACIIUPUTH CBOU 3HAHUSI.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee,

B mnpomecce moAroToBKM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH YydeOHBIE
MaTepHalbl, 03HAKOMUBIIMCH C JIEKIUSAMM, YU€OHHKAMU W JONOJHUTEIbHBIMH HMCTOYHHKAMH,
aKLIEHTUPYS BHMMAaHME Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHUPOBAHHbBIE
KOHCIIEKTBI, BBIJICNISAS OCHOBHBIE UJIEH, TEPMUHBI  (DOPMYIIBL.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 3a
OTrpaHMUYEHHOE BpEMSI.

[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTH CHEIMATIbHBIE 3HAHUS 110 OAHON UM HECKOJIBKUM
TE€MaM JUCLUUIUIMHBI (MOAYJS) U POJAEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHUS.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMallHUMHU 3aJaHUSIMHW BaKHO BHHMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKaMH BBHINIOJHCHHS. PeKoMeHyeTcss pa30uBaTh 3aJaHKs Ha STaIlbl, YTOOBI
n30exaTh MEeperpy3kd W JIydille YCBOUTH Marepuai. VMcrmoiab30BaTh pa3liuyHble UCTOYHUKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B niporiecce camocTosTeNbHOM paboOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHralaMH [P MUHUMAIILHOM YYaCTHUH MpeToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucremMa OLleHUBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHHUILIMHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIETEHUHA 1O
AUCHUILINHE (MOAYJII0) KAJITOPUTMBI U CTPYKTYPbI JAHHBIX 2»

OueHuBaHue ypoBHSI Y4€OHBIX JOCTHKEHHUH, OOyUYaIOIMMUXCA MO JUCHHUIUIUHE (MOJIYIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIiH.

I[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, Py STOM MPOBOJAUTCS OIICHKA KOMITETCHIINHA, C(OOPMUPOBAHHBIX IO JUCIUILUIMHE.

I[JISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU H HpOMC)KYTOLIHOﬁ aTTecTannuu
UCIIONIB3YETCS JlecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHON
MATUOATIIPHON MIKAIOHN CIEAYIONIUM 00pa3oM:

HecaTubannbuas IlsarudanabHas O0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHus! 1o
OILICHKA OILICHKA AUCHHILIAHE (MOLYJIIO)
10 OTinyHO CTyZIeHT MOJIHOCTBIO BIAaAEET 3HAHWSAMH, W3JI0)KEHHBIMH B
OTIMYHO paboueil mporpamme, U riIyOOKO OCMBICIsIET AucUUIUHY. OH
8 OTINYHO CaMOCTOSTEIbHO U JIOTUYECKH I10CIIEI0BATENBHO OTBEYAET Ha BCE

BOIIPOCHI, aKIEHTHPYS BHUMaHWE Ha HauOojee BaKHOM. YMeeT
aHAM3UPOBaTh, CPaBHUBATh, KIACCH(UIIMPOBATH, 0000IIATH,
KOHKPETHU3UPOBATh M CUCTEMATU3UPOBATh M3yUCHHBIN MaTepHall,
BBIJICNISSL  KIJIFOUEBBIE MOMEHTBI W yCTAaHABIMBAs HPUYHHHO-
CIIE/ICTBEHHbIC CBs3U. YeTKo (OpMyIHpyeT OTBETHI, YBEPEHHO
MHTEPIPETUPYET PE3YNIbTaThl aHAIN30B U IPYTHX HCCIICIOBAaHHH,
a TaKkKe pelaer CIoxHble 331aud. CTYAEHT XOpOIIO 3HAKOM C
METOJaMU HCCIICIOBAHUSI, HEOOXOMUMBIMU ISl TPAKTHUECKOI
JeATEIbHOCTH, M YMEET CBS3bIBATh TEOPETHUECKHE ACIICKTHI
JMCIUIUTAHBI (MOIYJIS) C MPAKTHYECKUMHU 3a/Ia4aMu.

7 Xoporro CrygeHTt oOmamaeT 3HAHUSAMU TIPEIMETa IOYTH B TIOJHOM

Xopomio o0bemMe pabodyeil MPOrpaMMbI U CaMOCTOSITEIBHO, JIOTHYECKH
MOCJIE/IOBATENIFHO M BCECTOPOHHE OTBEYAECT Ha BCE BOIPOCHL,
aKIIEHTUPYS BHUMaHHE Ha HanOollee 3HAYMMBIX MOMeHTaX. OH
yMeeT aHaJIu3upoBaTh, CPaBHUBATh, KIACCHU(HUIIUPOBATS,
0000maTh, KOHKPETH3HpPOBaTh W  CHCTEMAaTU3UPOBATh
W3YYCHHBIM MaTepHall, BBIJENSS €ro KIFOYCBHIC AacIeKThl U
yCTaHABIUBas MPUYUHHO-CIIEJICTBEHHBIE CBsI3U. Dopmynupyer

CBOM OTBETHI, YBEPEHHO HHTEPIIPETHPYET PE3YIbTATHl AaHATU30B
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HecaTubannbuas IlsaTudanibHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHMIInHe (MOIYJIIO0)

U JpYruX HCCIEJOBaHUM, a TakkKe pEelIaeT CJIOXKHBIC
cUTyalmoHHbIe 3a1a9u. CTyJIeHT XOpOIIO 3HAKOM C METOJaMH
HCCIICIOBAHUS, HEOOXOUMBIMH JUIST MPaKTUYECKOM
JEATEIbHOCTH, U YMEET CBS3bIBATh TCOPETUUYECKUE ACIEKTHI
IpeaMeTa ¢ MPaKTHISCKUMH 3a1adaMH.

5 Y noenetBopurensHo| CTyneHT o6nagaer O0a30BBIMH 3HAHWSMHU 110 JUCHUTUIHHE

4 V 10B1€TBOPHTENBHO, (MO/YIIIO), HO MCIBITBIBAET TPYIHOCTH MPU CAMOCTOATEIBHBIX
OTBETaX M WCIIONB3yeT HETOYHbIe (GopMymHpoBKH. B xome
OTBETOB OH JOIYCKAeT OMIMOKH, KacaloUIUecsi CyTH BOMPOCOB.
CryneHT crmoco0eH pemaTh TONBKO Camble MPOCTHIE 3aJavd U
BJIaJIeeT UL MUHUMATBHBIM HA00OPOM METOJIOB UCCIICIOBAHHUSL.

3 He cnaun CryneHT HE OBJIaJeN 00s3aTeIbHBIM MHUHHUMYMOM 3HaHUHN 110

He cnan NpeaIMeTy U HE MOXET OTBETUTh Ha BOMNPOCHI, JaXK€ €CIIU

nmpenoaaBaTeiib 3a4a€T AOTIOJTHUTEIBHBIC HABOAAIINE BOIIPOCHI.

He cnan

JucuuruimHa (MOYJb) «AJTOPUTMBI U CTPYKTYPBI JAaHHBIX 2» OICHUBACTCS CJICIYIOIIUM
o0OpazomM:

AKTHBHOCTb Bec |KoauvecTBO Onucanue
Homamnue 3amanus | 15% 11 HaGop 3azma4 mo reMam Henenu
AynuropHas pabora | 15% 11 AKTHBHOE y4acTHe B CEMHHApax: OTBETHI HA BOIIPOCHI

nmpernogaBaTeiid U y4acTue B JUCKYCCHUHU

Kontponbhas pabora | 20% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELINTH 338 OIPAHHYCHHOE BPEMSI

KonnokBuym 30% 1 YCcTHBIE OTBETHI HA BOIIPOCHI, CIIUCOK KOTOPBIX U3BECTEH
CTYZACHTY 3apaHee

DK3aMeH 20% 1 [TucemeHHast niu ycTHas paboTa HaJl 3aJJaHIEM,
HaIpaBJICHHBIM Ha TPOBEPKY MOJYyYSHHBIX 3HAHUN U
HaBBIKOB I10 JUCLIUILINHE

®opmyJa pacyéra MTOrOBO OUEHKHM MO JMCHUIUVIMHE (MOAYJII0) «AJITOPUTMBI H
CTPYKTYpPbl JaHHbIX 2». «0,15x/lomamnue 3amanus + 0,15xAyauropnas pabota
+0,2xKontponsHas padota + 0,3xKomioksuym + 0,2x3k3aMen».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 IMCHHUIINHE (MOLYJII0)
IIpuMepHBbIH CIUCOK ONpeAeIeHNH 11 KOJJIOKBHYMA

Kaaccupukanus CTpyKTYp JaHHBIX
1. CTpyKTyphI J1aHHBIX - OTIpECNICHUE U KJIacCU(DUKALIHS.
2. JluHeiiHbIe CTPYKTYPbI JAHHBIX - ONIMCAHUE U TIPUMEPHI.
3. HeiuHeliHble CTPYKTYPbI JaAHHBIX - ONIMCAHUE U TIPUMEPBHI.
4. CraTHyecKHe H THHAMUYECKHE CTPYKTYPBI JaHHBIX - PA3JINYUSI U IPUMEPHI.
5. AocTtpaktHble TunbI 1aHHBIX (AT/I) - onpenenenue u npuMepsl.
6. KoMmiekcHbIe CTPYKTYPbI JaAHHBIX - OTPE/ICIICHUE U IPUMEPHI.
Creku
7. CrTtek - onpejicyiecHre U OCHOBHBIE orieparuu (push, pop).
8. IlpumeHeHHe cTeKa - TPUMEPHI UCTIOIH30BaHUS (0OpaTHAs MOJIbCKas 3aMUCh, OTMEHA
JEHCTBHI).
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9. AJaropurTMm npoBepKH cOAJTAHCHPOBAHHOCTH CKOOOK - ONTMCAHUE U PeaTU3aITHsI.
10. Peantu3anms cTeka ¢ MOMOLIbIO MACCHBA - ONIMCAHUE U aHATIU3.
11. Peanm3anms cTeka ¢ HOMOUILIO CBS3HOI'O CIIUCKA - ONKUCAaHUE U aHAJIU3.
Ouepenu
12. Ouepensp - onpeneneHrue 1 OCHOBHBIC omnepanuu (enqueue, dequeue).
13. KosibuieBasi oyepeb - ONpEIeICHUE U PeaTH3alys.
14. TlpuoputeTHasi oYepeab - ONPEACIICHUE U TPUMEHEHHE.
15. O4epenn ¢ ABYMs KOHIIAMH (JeKa) - ONPECIICHUE U ONepalliu.
MHo:kecTBa M CJIOBApHU
16. MHO0:KeCTBO - OTIPEICTICHUE U OCHOBHBIE Orepanuu (00beMHEHNE, TIEPECEUCHUE).
17. CnhoBapsp (accouMaTHBHBIH MAaCCUB) - ONIPE/ICIICHUE U IPUMECHCHHE.
18. Xemr-radauuna - onpenenenue, GyHKIMHA XSITHPOBAHUS U KOJUTU3UH.
19. AnropuT™M noMcKa B MHOKeCTBe - Pa3JIMYHbIC MOAXO/bI U UX CIIOKHOCTbD.
20. IlnHaMH4YecKHe MHOKEeCTBA - PeaTn3alns U IPUMECHEHHE.
OaHOCBSI3HBIE JINHEHHBIE CIUCKH
21. OxHOCBA3HBIH CHUCOK - ONIPE/ICIICHUE U OCHOBHBIC Orepaiuu (1o0aBieHUE, yIaICHHE).
22. PeBepcupoBaHue OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CII0)KHOCTb.
23. Ilouck 3j1eMeHTa B OIHOCBSAI3HOM CIHCKeE - aJITOPUTM H CII0)KHOCTb.
24. Cimsinue IBYX OTCOPTHPOBAHHBIX CHUCKOB - AJITOPUTM U pealln3allus.
25. Ynajenue 1y0/IMKATOB U3 OIHOCBSI3HOTO CIIMCKA - aJITOPUTM U PEaTH3allus.
Inkau4yeckne CMACKH
26. IluKJIMYeCKHii OTHOCBA3HBIH CNUCOK - ONIPEICIICHUE U OTICPAIIHH.
27. Ilonck 3j1eMeHTAa B HUKJIUYECKOM CIIHUCKE - AITOPUTM U CIIOKHOCTD.
28. CiiusiHMe HUKJIMYECKUX CIIMCKOB - aJITOPUTM U PEaTH3aIlus.
JIByCBsi3HbI€ JINHEI HbIE CTUCKU
29. JIByCBAI3HBII CIIUCOK - OTIPEIEIICHUE U OCHOBHBIE OTICPAIIHH.
30. IlpenmyiiecTBa U HEJOCTATKH BYCBSI3HOI0 CIIMCKA MO CPABHEHHUIO C
OHOCBSI3HBIM - aHAJIN3.
31. PeBepcupoBaHue IBYCBSA3HOIO0 CIUCKA - AITOPUTM U CIOXKHOCTb.
32. Yaajienue 3JieMEeHTA U3 IBYCBS3HOT0 CIIMCKA - aJITOPUTM H pPeaTH3alys.
O0mue Tembl
33. CpaBHeHHE CTPYKTYP AAHHBIX - KOTJIa HCITOJIB30BATh KaXIYIO U3 HUX.
34. CnoxxHoCTh Onepanuii - BpeMeHHasl U IPOCTPAHCTBEHHAS CIIOKHOCTbD JIJISl PA3TUYHBIX
CTPYKTYP.
35. Peaniu3anusi CTPYKTYPbI JAHHBIX B PA3JIMYHBIX I3bIKAX NPOTPAMMHUPOBAHHUSA -
MIPUMEPBHI.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCTIOIE30BAHUS.
37. Anroputmbl Ha rpadax - CBsI3b C JMHEHHBIMU CITUCKAMHU.
38. CTpYKTYpBbI IaHHBIX VIS peajin3aluu ouepe/ieil M CTEKOB - Pa3JIMYHbIC TOAXO/bI.
39. /lmHaMuveckoe BbIieIeHHEe MaMSATH - paboTa ¢ yKa3aTeIsIMH.
40. O630p nonyJIsAPHBIX OUOIMOTEK 1JIs1 Pa0OTHI €O CTPYKTYPAMU JAHHBIX - IPUMEPHI U
MpUMEHEHHE.

IIpumepHbIe 3a1aHUA JJIs1 KOHTPOJIbHBIX padoT
KourtpouabsHnas padora Nel

3aganue 1. Onpenenute, uTo Takoe anroput™. IlpuBennurte npumepsl pa3IMYHBIX TUIIOB
ITOPUTMOB M UX MPUMEHEHUS B peaIbHON KU3HU.

3anganme 2. Onummre OCHOBHBIE CITIOCOOBI M3MEPEHHS BPEMEHH BBITIOJTHEHUS aJITOPUTMOB.
CpaBHHTE UX M O0OBSACHHUTE, B KAKUX CIIydasX KaxJIbli U3 METOA0B HauboJee yMECTEH.

3aganmne 3. OObsICHUTE, YTO TAaKOE ACUMNTOTHUYECKas HoTauus. llpuBeaurte mpumepsl
ucrnonb3oBanus HoTaruii O(n), O(n) u Q(n) U 0OBSICHUTE, YTO OHU O3HAYAIOT.
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3ananue 4. [I[pumenuTe MacTep-TeopemMy AJisl aHAIU3a BPEMEHHOM CIIOKHOCTHU CJIEAYIOIIETO
pexyppertHoro cootHomenus: T(n) =2T(n/2) + n. YkaxuTe, Kako# ciaydail MacTep-TeOpeMbI BbI
MCIOJIb30BAIM U MIPUBEANUTE OJIPOOHOE PELICHHE.

3aganue S. Pemmute cienymoliee peKyppeHTHOE COOTHOIIEHHE C IOMOIIBIO METOoJa
noactanoBku: T(n) = T(n - 1) + n. Haligute acumnrotuxy T(n).

3apnanme 6. Hanummre anropuT™ i JIMHEMHOrO IIOMCKAa RJIEMEHTa B MAacCHUBE U
MIPOAHAIU3UPYITE €ro BPEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK Bbl IPUIILIU K ITOMY pPe3yibTary.

3ananue 7. ONUIINUTE AITOPUTM, KOTOPBIM HAXOUT CYMMY BCEX 3JIEMEHTOB B OJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CII0KHOCTh 3TOr'0 alroputma?

3ananmue 8. [IpuBenuTe npuMep peKyppeHTHOTO COOTHOIICHUS, KOTOPOE MOXKHO PEIIUTH C
MOMOIIbIO MacTep-TeopeMsbl. [Ipoanann3upyiTe ero BpeMEeHHYIO CI0XKHOCTh U OOBSICHUTE, KaKOH
ClIy4ail TeopeMbl ObLI UCIIOIb30BaH.

3aganue 9. O0bscHUTE, KAK MOXKHO HCIIOJIb30BATh JIMHEHHBIC aJTOPUTMBI I PEIICHUS
3a/1a4d O HAXOXKJICHUH MaKCUMaJIbHOTO M MHHHMAJIBHOTO 3JIEMEHTOB B MaccuBe. Hamwmmure
QITOPUTM U MPOAHATTUZUPYUTE €T0 CI0KHOCTb.

3aganue 10. [IpuBenute mpuMmep 3agadd, KOTOpas MOXKET OBITh pEIIeHAa C TTOMOIIBIO
PEKypCUU, W HaIUIINTEe COOTBETCTBYIOUIMI pPEKYpCHUBHBIA anroputm. IIpoanamusupyite
BPEMEHHYIO CJIO’KHOCTD Balller0 PEIICHUsI.

KonTtpoJsbHas padora Ne2

3apanme 1. Onumurte anroput™ EBKiIMIa g HaxoXJIeHUS HaWOOJBIIEro OOIIEro
nenutens (HOM) nByx uucen. IlpuBeaure npumep paboThl AITOPUTMA HA KOHKPETHBIX YUCIIaX.

3aganue 2. Peanmsyiite anroput™m Pemera DparocdeHa it HAXOXKICHHUS BCEX MPOCTHIX
yucen 10 N. O0bsicHUTE, KaK pabOTaeT 3TOT AJITOPUTM, U IPUBEUTE IIPUMEP €r0 UCIOJIb30BaHMSL.

3aganue 3. OObsicHUTE, YTO Takoe (QaxkTopuzanus 4yucena. Hamummre anroputMm s
HaXOXKJEHHUs MPOCTBIX MHOXHTENEH 3aJaHHOTO 4Hcla U MpOoaHATU3UPYyHTE €ro BPEMEHHYIO
CJIOHOCTb.

3ananme 4. PeanusyiiTe peKypcUBHBI anropuT™M s OWHApHOrO TMOHUCKAa B
OTCOpPTHPOBaHHOM MaccuBe. [IpuBeanute mpumep mMaccuBa M dJ€MEHTa AJIs MOMCKA, a TaKKe
00BSICHUTE, KaK paboTaeT Balll aITOPUTM.

3aganue 5. Hanummre anroputM Ajs IEJIOYUCICHHOIO OMHApHOTO IOWCKA IO OTBETY.
[IpuBeaure mpumep 3aaayu, IA€ 3TOT METOJ MOXET OBbITh NMPUMEHEH, M OOBACHUTE IIaru
aJlropuTMa.

3apanme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (IIy3bIPbKOBAs, BCTaBKaMH,
BbIOOPOM) M MpOAHAIM3UPYHTE UX BPEMEHHYIO CIIO)KHOCTh B JIYUIIEM, CPEIHEM U XYyIALIEM
ciyyasix.

3aganme 7. Onummre aaropuT™M COPTUPOBKM ciausHHEM. Peamusyilite ero wu
IIPOAHAIIM3UPYNTE BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIIOKHOCTD.

3aganue 8. Peanusyiite anroputm ObIcTpoil copTUpoBKU. OOBICHUTE, KaK BBIOMpAETCS
OTIOPHBIN AJIEMEHT U KakK 3TO BIUSAET Ha 3(p(PEKTUBHOCTH aJIrOpUTMA.

3aganue 9. O0bAcHUTE METOJ ABYX yKa3aTelel U MpUBEIUTE MPUMEDP €0 UCIIOIb30BaHU
JUIS peIlieHus 3a1a4M, HallpuUMep, I HAX0XKIEHUS Taphbl YUCell B MACCHBE, CyMMa KOTOPBIX paBHA
3aJJaHHOMY 3HAYE€HHUIO.

3aganue 10. Onummre anropuT™ "cKob3sIIee OKHO' U IPUBEIUTE IPUMED 3a7auu, 1€ OH
MOKET OBbITh NPUMEHEH, HampuMep, [UIsl HaXOXKACHUS MaKCHUMaJbHOM CyMMBI IIOJIMaccHBa
(buKCUpOBaHHON JUIMHBL. Peanu3yiiTe anropuTM U NpoaHaIU3UPYHTE ero CI0KHOCTD.

IIpumepHBbIe BONPOCHI IVIl MOATOTOBKH K CEMUHAPY

IHonsaiTHe anropurmMa. OueHKa TPYI0eMKOCTH AJITOPUTMA. ACHMIITOTHKA
— Yro Takoe anroputm? Kakue ocHOBHBIE CBOICTBA anropurma?
— Kakue cnocoObl n3MepeHus: BpeMeHH BBITIOJIHEHHUS allTOPUTMA CYILECTBYIOT?
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UTto Takoe BpeMEHHas CI0KHOCTh aaroputma’?
Yto Takoe MpOCTPaHCTBEHHAsS CIOXKHOCTh aropuT™Ma?
OObsicHUTE TOHATHUS «XYAIIUW», «IYYIIHW» M «CPEeIHUN» cloydyau B OICHKE

aJTOPUTMOB.

TCOPCMBI.

Uro takoe acumnroruyeckas Hotauus O, 0, @7 [IpuBenure onpeneneHusl.
Kak unrepnperuposars 3anuck T(n) = O(n"2)?

B uem paznuia mexay O(n), o(n), 2(n), o(n), O(n)?

Kak ucnonb3oBaTh aCHMITOTUYECKNE OLIEHKH JUIsl CPAaBHEHUS aJITOPUTMOB?
[IpuBenuTe mpuMep aJropuT™Ma U OLICHUTE €r0 BPEMEHHYIO CII0)KHOCTb.

ba3oBbie aJITOPUTMBI. MaCTep-TCOPCMa. PeKyppeHTHLIe COOTHOIICHU A

Uro Takoe peKyppeHTHOE COOTHOLICHHE?

Kak ¢popmymupyercs macrep-teopema?

Kakue cirygan MacTep-TeOpeMbl CyIIECTBYIOT?

[TpuBenuTe MpUMep PEKYPPEHTHOTO COOTHOIICHHS U PEIIUTE €T0 ¢ IIOMOIIBI0 MacTep-

Kax ONpeACIINTh ACUMIITOTUYCCKYIO CIIOKHOCTD aJITOPUTMA Ha OCHOBE PEKYPPCHTHOI'O

COOTHOIILIEHUS?

uT.J.)?

Yto Takoe MeTO | MOJACTAaHOBKH AJIs pelicHus PEKYPPCHTHBIX COOTHOIIECHUM ?
Kakne BUbI PCKYPPCHTHBIX COOTHOIICHUM CYIICCTBYIOT (J'II/IHGI\/'IHBIC, HCPAaBHOMCPHLIC

Kak pemars peKyppeHTHbIE COOTHOIIEHHUS C TOMOIIBIO I€pEBA pEKypcUn?
B kakux anropurmax 4yacTo BCTPEUAIOTC PEKYPPEHTHBIE COOTHOIIECHUS?
[TpuBenuTe npuMep aaropuTMa, 1Jis KOTOporo MacTep-TeopeMa He IPUMEHUMa.

AJITOPUTMBI NOUCKA. JINHEHHbIEC AJITOPUTMBI

Yro Takoe TMHEUHBIN MOUCK?

KakoBa BpemeHHas ClI0)KHOCTb JINHEHHOTO MOUCKa?

B kakux cimyyasx TUHEHHBIN TOUCK MPEANOYTUTEIbHEE OMHAPHOTO?

Kak peanuszoBarh aaroputM JMHEHHOro novcka?

Urto Takoe mnouck ¢ 6aprepom?

Kakue npeumyiectBa 1 HeJOCTaTKU y TMHEHHOTO oucka?

Kak nckath MUHUMAIBHBIN UM MaKCUMAJIBHBINA AJIEMEHT B MacCUBe?

Yo Takoe MOMCK MO KpUTEPUIO?

Kak n3MeHuTh TMHENHHBIN MOUCK /17151 pabOThI ¢ HEYHOPSI0UEHHBIMU CTPYKTYpaMu?
IIpuBenure npumep 3a1auu, 1€ TMHEHHBIN TOUCK SABISAETCA ONTUMAIBHBIM PELLICHUEM.

AJroputMsl copTupoBKHU. Teopust unces. Aaropurm EBkinga

Kak paboraet anroputm EBknnna ans Haxoxnenus HOJ(?

Yro takoe pemero IpaTocheHa U Kak OHO UCIONIb3YeTCs AJIs TIOUCKA MPOCTHIX YUCeN?
Kakue metonpl pakTopusanuu 4ucesn Bl 3HaeTe?

Kak peanusyercst OuHapHbIi ToMCcK? B uem ero cioxHocTh?

B uem oriMume 1ETOYMCICHHOTO OMHAPHOTO MOMCKA OT BELIECTBEHHOTO0 OMHApHOTO

MOMCKA MO OTBETY?

Kaxk pabotaet coptupoBka ciusinuem? KakoBa e€ BpeMeHHas CJI0KHOCTh?

UYro Takoe ObicTpast coptupoBka? Kak ona paboraert?

Onumwmre npuHUKI nupaMuganbHoi (heap) copTUpoBKH.

Uto Takoe METO ABYX yKaszaTesel U Iie OH MpUMeEHAeTCs?

OOBsACHUTE AITOPUTMBI COPTHPOBKHU COOBITUN M UCIIOJIB30BAHNUE CKOJIB3AIIETO OKHA.
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CTpyKTYpBI JaHHBIX

Kak knaccudunupyrores cTpykTypbl JaHHBIX?

Uro takoe crek? Kakue onepanuu noaaepx upaer?

Urto Takoe ovepenp U ouepeab C MPUOPUTETOM?

Urto takoe neka? Kak ona otnuuaercst oT ouepenu?

Kaxkue onepanuu noaaep:kuBaroT MHOXKECTBA U CIIOBApHU?

Kak ycTpoeH 0JHOCBSI3HBINM JTMHENHBIN CIIMCOK?

B uem oTirYre MUKINYeCKOro CIUCKA OT OOBIYHOTO?

Uto Takoe ABYCBs3HBIN ciucok? Kakue npeumyiiecTBa oH AaéT?

Kak peanuzoBatbh OCHOBHBIE Orniepanuu (BCTaBKa, yJaleHHue) B CIIUCKaX?
B kaxux 3amagax Hanbosnee 3¢(HeKTUBHBI CHUCOYHBIE CTPYKTYPHI?

I[I/IHaMI/I‘{eCKOC NMporpaMMHupoBaHue (O)]HOMepHaﬂ )_II/IHaMI/IKa)

Urto Takoe TUHAMUYECKOE TPOrpaMMUPOBaHUE?

B uem oTiMune AMHAMHYECKOTO MPOTPAMMHUPOBAHUS OT KAJTHBIX aJITOPUTMOB?

Kak pemaercs 3amaua HBII (HanGombiieii Bo3pacTaromniei moamnociae10BaTeIbHOCTH)?
Kak pemaercs 3agaua HOII (HanOounbIieid 001Ie moanocie10BaTeIbHOCTH)?

Yro Takoe ONTUMANbHAs TOACTPYKTYpa?

Kak ctpoutcs Tabiuia s JMHAMAYECKOTO MPOrpaMMHUPOBAHHMS?

KakoBa BpeMeHHass W HPOCTPAHCTBEHHAs CJIIOXKHOCTh aJTOPUTMOB JUHAMHUYECKOI'O

POrpaMMHUPOBAHUS?

Kakue ocHOBHBIE 3TaIlbl pelIeHUs 3a/1a4l TUHAMUYECKUM NIPOrpaMMHpPOBaHUEM?
IIpuBenuTe npumep 3aaa4u, peracMon OJHOMEPHON TMHAMUKOM.
Kak onTumMu3npoBarth 1o NaMATH PeIEHUs] AMHAMUYECKOTO POrpaMMHUPOBaHUA?

I'padsr

Uro Takoe rpad? Kakue Buabl rpagoB cyiiecTBy0T?

Kak 3amaroTcst rpadsl (MaTpuiia CMEKHOCTH, CHUCOK CMEXHOCTH U Jip.)?

Kak paboraet anroputm noucka B rnyouny (DFS)?

Kax paboraet anropurm noucka B mupuny (BFS)?

Kaxkue 3amaum pemiaroTcsi ¢ moMoIiso 00xoa0B rpada?

Yro Takoe kpaT4yaimuii myTh? Kakue anropuT™Mbl €ro HaXOXKACHUS Bbl 3HAETE?

Yro Takoe cuctema HenepeceKkaromuxcss MHOkecTB? JlJis 4ero oHa UCrosb3yercs?
Kak noctpouts octoBHOE AepeBo? Kakne alnroputmsl 1Jis TOTO CyIIECTBYIOT?

B 1uem oTim4rie MUHMMaJIBHOTO OCTOBHOTO JIEPEBa OT MUHUMAJIBHOTO OCTOBHOTO jieca?
[TpuBeauTe MpUMep NPUMEHEHHUs AITOPUTMOB Ha Tpadax B peabHbIX 3a/1auax.

JepeBbsi moucka

Urto takoe nepeBo? Kakue BUIbI 1E€PEBHEB CYIIECTBYIOT?

Yro takoe 6uHapHOe nepeBo noucka (BST)?

Kakue onepaunn nonnepxusaer BST?

Yro Takoe cOamaHCHpPOBaHHOE JepeB0? 3aueM HY>KHO OajlaHCHPOBATh J1EPEBO?

Kak yctpoeno AVL-nepeBo? Kakue onepanyu noaaepxxuparorcs?

Kak mpoucxonut 6anancuponka B AVL-nepese?

Yro Takoe kpacHO-4epHOe epeBo? OCHOBHbIE CBOWCTBA?

Kak nporcxonut BCcTaBKa U yJaJieHHe B KpaCHO-YEPHOM JiepeBe?

CpaBautre AVL-nmepeBo W KpacHO-4epHOE JAEPEBO 10 MPOU3BOAUTEIBLHOCTH U

CJIOXKHOCTH.

['ne npuMeHsitoTcst cOanaHCUPOBAHHBIE JEPEBbS B IPAKTHKE?
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XemmpoBaHue

— Yro Takoe xemupoBanue? st 4ero OoHO UCTIONIB3YyEeTCA?

— UYro takoe xem-pynkuusn? Kakue tpeboBaHus K Hel PEIbSIBIISIOTCS?
— Kakue cnocoOsI pa3perienus: KOJUIM3HiA Bbl 3HaeTe?

— Kak paboraer meron nienouek?

— Kakue npenmyIiecTsa U HEAOCTATKU METO/IA LIETIOUEK?

— Yro Takoe oTkpheITas anapecanusi’? Kakue e€ Buabl CylIeCTBYIOT?

— Kak Bo1Opath pa3mep xemr-Tadiauib?

— UYro Takoe xem-Tabuuua ¢ JMHAMU4ECKUM pacIlIipeHuem?

— Kak Bnusier kauecTBO Xem-(QyHKIIMY Ha TPOU3BOUTENILHOCTD?

— [IpuBenute nmpuMep NPaKTUYECKOrO MPUMEHEHUS XEIIUPOBAHUS.

CTpOKOBbIe AJITOPUTMBI

— UYro Ttakoe Z-QpyHKIUSA U KaK OHA BEIYUCIIACTCS?

— Kak ucnonb3yercs Z-pyHKuus Juist IOMCKa HOJICTPOKU?

— UYro takoe npeduxc-pyHxms (GyHKuus m)?

— Kak Bbruncnsercs npepukc-QpyHkuus?

— Kak npeduxc-pynxnus ncnonssyercs B anroputme Kuyra-Moppuca-IIparra?

— B uem npeumymiectso KMII 1o cpaBHEHUIO ¢ HAUBHBIM IOUCKOM?

— Kakue 3agaun pemarorcsi ¢ noMoIbto Z-GpyHKiuuu U npedukc-pyHKunu?

— Kak peanuzoBarh alropuT™ Noucka BCex BX0XKICHUH OJCTPOKU B CTPOKY?

— UYrto Takoe cyhHUKCHBI MaCCHB M KaK OH CBsI3aH ¢ MpeuKc-QyHKITUESH?

— IlpuBenute npumep 3aaun Ha 00pabOTKY CTPOK € UCHOIb30BAHUEM 3TUX AITOPUTMOB.

JlnHAaMHu4YecKoe NPOrpaMMHUpOBaHue (IByMepHasi JMHAMHUKA, pad0Ta CO CTPOKAMM)

— B yem ocobeHHOCTH IByMEPHOTO AMHAMUYECKOTO IPOrpaMMHUPOBaHUA?

— Kak pemaercs 3aaua noucka HaubonbLei oduiei noanocnenosarensuoctu (HOIT)?

— Kak pemaercs 3ajjaua peAakTUPOBaHUS CTPOK (PEAAKIIMOHHOE pacCTOSIHUE)?

— Yro Takoe Tabnuia nepexo10B B AMHAMUYECKOM IPOrPaMMHUPOBAHUY IO CTPOKaM?

— Kak peanu3oBatb anroput™ AJis 331a4K O PIOK3aKe ¢ ABYMEPHOW JTUHAMUKOM?

— Kak ontumMu3upoBaTh NamsTh NPU PELICHUH IBYMEPHBIX 3a1au?

— Kakue tunnunble ommOKH JOMYCKAIOTCs IPU peasin3allii JByMEPHOU TUHAMUKHN?

— [lpuBenute mpuMep 3a1a4n Ha TUHAMUYIECKOE MPOTPAMMHUPOBAHNE CO CTPOKAMHU.

— Kak wucmonp30BaTh AMHAMHYECKOE MPOTPAMMHUPOBAHHME JUIS TOACYETa KOIMUYECTBA
croco6oB?

— B uem npeumymiecTBa M OrpaHHYCHHUS TUHAMHYECKOTO MPOTPAMMHPOBAHUS TPU
paboTte co ctpokamu?

I[IpumepHbIe TOMaLIHKUE 32 IAHUS

JlomaliHee 3a1aHue 110 TeMe: KAJITOPUTMbI H HX CBOMCTBAa»

1. Onpenenure, 9YTO TaKOe aNTOPUTM, U MPUBETUTE TPU NMPUMEPA PA3TUIHBIX aAITOPUTMOB
W3 TTOBCEIHEBHOM KU3HU.

2. HazoBuTe 1 0OBSICHUTE TPU OCHOBHBIX CBOMCTBA aJTOPUTMOB.

3. CpaBHHTE JCTePMHUHHPOBAHHBIC W HEICTCPMHHHPOBAHHBIC aITOPUTMBL [lpuBemuTe
MIPUMEPHI KaKI0T0 TUIIA.

4. OnumwuTe, Kak MOKHO U3MEPUTh BPeMs BBITIOJHEHUS anroputMma. Kakue HHCTpyMEHTHI
MOTYT OBITh UCTIOJIL30BAHBI JIJIsl 3TOH 1en?

5. OOBsICHUTE, YTO TAKOE BPEMEHHAsI CJIO’KHOCTh AJITOPUTMA U KaK OHA MOYKET MOBJIUSTH Ha
BBIOOD alropuTMa ISl PEIICHUs 3aa4u.
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JlomaniHee 3a1aHNe MO TeMe: «KACHMIITOTHYECKHE HOTALIMU U PeKypPpPeHTHbIEe
OTHOUIEHHSI»

1. Yro takoe acumnrorrueckue Hotaruu? [Ipusenure npumepsl "O 6oapmoro”, "Q" u "O".

2. OOBsicHHTE, KaK MHTEPIpEeTUpoBaTh HOTamuoo "O Oonbmioro" Ha MpUMepe alropuTMa
COpPTUPOBKH.

3. Uto Takoe MacTep-TeopeMa U B KaKuX Cirydasx oHa ucrnonbdyercs? [IpuBenure mpumep.

4. Pemmate cremyiomnee pekyppentHoe cootHornenue: T(n)=2T(n/2)+n. Hcnonp3yiite
MacTep-TeopeMy JUIsl HaX0XKICHUS] BPEMEHHOM CI0KHOCTH.

5. [IpuBeaurte npumep peKypCUBHOTO AITOPUTMA U OOBSCHUTE €r0 BPEMEHHYIO CII0)KHOCTb.

I[OMaIIIHee 3aJJaHHUE 110 TEME. ((AJIFOP]/ITMBI COPTHPOBKU U 6I/IHapHLII71 MMOUCK»

1. Onumure anroput™M COpTUPOBKHU ciusHueM. KakoBa ero BpeMeHHasl CIIOKHOCTh B
JyYIllIeM U XyALIEeM cirydae?

2. O0bsicHUTEe TPUHIMI padoThl ObICTpoil copTupoBku. Kak oHa oTianuyaeTcss OT
COPTUPOBKH CIUSHUEM?

3. Kak pabortaer OunapHbiii mouck? B Kakux yCIOBUSAX OH MPUMEHsIETCS?

4. Peanu3yiite anroputM OMHApPHOTO MOMCKA Ha A3bIKE MPOrPAaMMHUPOBAHUS IO BallleMy
BBIOOPY M IPOTECTUPYHTE €0 Ha PA3IMYHBIX BXOAHBIX TAHHBIX.

5. O0bsicHUTE, KaK OCYILECTBIISETCS LEI0YMCIEHHBIM U BEIIECTBEHHbI OMHAPHBIN MOUCK
no oTBeTy. [IpuBenuTe npumepsl.

Jomamnee 3axanne no teme: «Teopusi yuces U CTPYKTYPbl JAHHBIX)

1. Yro Takoe anroput™m EBkiuna? O6bsacHUTE, Kak OH Ucniosb3yeTcs it HaxoxaeHust HO/L
(HamOoBIIETO OOIIETO AETUTENS) IBYX YUCEI.

2. Onuimre, kak paboTaeT pewero DpaTocheHa 11 HaX0xKAeHUs MPOoCcThIX yncell. Kakosa
€ro BpEMEHHasl CJI0KHOCTh?

3. IlpuBeaure npuMepbl METOJ0B (PaKTOPU3ALUH YHCEN U 00CYAUTE UX IPPEKTUBHOCTD.

4. Yro Takoe MeToJ1 ABYX yka3zaTeneil? [IpuBenure npumMep ero mpuMeHEHHs Ha IPAKTHKE.

5. OOBscHHUTE, KaKue OCHOBHBIE CTPYKTYpbI JAHHBIX BbI 3HAETE, U MPUBEAUTE PUMEPHI UX
UCTIOJIB30BaHUS B aJITOPUTMAX.

3ananus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne n/m 3ananue OTtBeT Komnerennus
1 Ykaxure MeTo] morcka nHdopmamu JlutepatypHslit 0630p YK-1
JUIA aHAIA3a ACUMIITOTHYECKOM (BapuaHThI: literature review,
CIIOYKHOCTH aJITOPUTMOB. 0030p JUTEpaTYpPHI)
2 VYkaxure criocod CHHTe3a JaHHBIX U3 Kpocc-Banunanms YK-1
WUCTOYHUKOB TS OIEHKH TPYI0EMKOCTH (BapmanTsI: cross-validation,
TIOUCKA. nepekpécTHasi MpoBEpKa)
3 VYKaxuTe HHCTPYMEHT AJisi 06paboTKu Wolfram Mathematica YK-1
TEKCTOB B aHAJIHM3€ PEKYPPEHTHBIX (BapuanThl: Wolfram
COOTHOIICHUH. mathematica, MaTxeMaTHKa
BOJIb(pam)
4 YKaXuTe TEXHOJIOTHIO ISt Elasticsearch (BapuanTsi: YK-1
CTPYKTYPUPOBAHMUS 3314 B JTMHEHHBIX elasticsearch, amactux cepu)
ITOpPUTMAaXx IOMCKA.
5 VYKaXuTe TEHAECHUUIO PhIHKA ABTomartnzanus (BapuaHTHI: OIlIK-2
WHQOPMAITMOHHBIX CHCTEM B automation,
ONITUMH3ALIUU COPTHPOBOK. aBTOMaTH3UPOBAaHHEIC
aJITOPUTMBI)
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6 VYKaxuTe MeToJ] aHaJIN3a PhIHOYHBIX SWOT (BapuaHThl: sWot- OIIK-2
MOTPEOHOCTEH IS OIICHKH aHaju3, SWot)
3¢ hEKTUBHOCTU CTPYKTYP JaHHBIX.

7 VYKakuTe cTpaTeruio BHEIPEHU Ha Agile (BapuanTsl: agile, OIIK-2
ocHoBe aHanu3a peiHka KT B gepeBbsx THOKast METOIOJIOTHS)

TIOHMCKA.

8 YKaXuTe HHCTPYMEHT I BHEAPEHUS Kanban (Bapuantsr: kanban, OIIK-2
CTpaTeruii yrpaBieHus: OU3HECOM B KaHOaH)
rpadOBBIX ATOPUTMAX.

9 VkakuTe MaTeMaTHUCCKUNA METO IS PexyppenTHbIe I1K-2
aHain3a JaHHBIX B TUHAMUYECKOM COOTHOILICHHS (BapUAHTHI:
pOrpaMMHUPOBaHHH. recurrence relations,

PEKYPPEHTHEIE)

10 VYKaKuTe HHCTPYMEHT IS Python (BapuanTsl: python, I1K-2
CHCTEMaTH3alluH JaHHBIX B MIUTOH)

XEUIMPOBaHUM.

11 VYKakuTe OnbIT IPUMEHEHUS Z-¢pyHKuus (BapuaHTbI: Z- [K-2
MaTEeMaTHYECKOTO arnmapara B MPOEKTax function, z-byukrws)

110 CTPOKOBBIM JITOPUTMaM.

12 YKaXuTe HHCTPYMEHT aHaIIn3a NetworkX (BapuaHTBhI: [1K-2
WH(GOPMAIIH B UCCIIEIOBAHUAX TPadOB. networkx, HETBOPKKC)

13 VYxkaxure crannapt opopmienus otuetoB | APA (BapuaHThI: apa, amna) [K-3
0 Pe3yJIbTaTaM 3KCIIEPUMEHTOB C
COPTHPOBKAMH.

14 Ykaxure HHCTpyMeHT 11 Bu3yanm3anuu | Tableau (BapuanTsl: tableau, IK-3
JAHHBIX B MPE3CHTAIUAX [0 CTPYKTypam TabI10)

JTAHHBIX.

15 VYxaxure miaarhopMmy Ajs MyOIMKaum ACM Digital Library IK-3
CTaTei 0 TMHAMIYECKOM (BapuanTsL: acm digital
MPOrpaMMHUPOBAHHH. library, mudpoBas

OoubnmoTeka acm)

16 Yxaxure Gopmat aiina a1t XpaHeHUs LaTeX (BapuanTsl: latex, IK-3
HayYHBIX OTYETOB B aJITOPUTMAX. JaTex)

17 VKakKuTe METOIOJIOTHIO YTIPaBJICHUS Waterfall (BapuanTsr: I1K-8
MPOEKTaMH B pa3paboOTKe CUCTEM Ha waterfall, Bomomnam)
rpagax.

18 YKakuTe pyKOBOACTBO JIJIst ISO 21500 (BapuaHTHI: is0 I1K-8
CTaH/IAPTHU3ALMHU [IPOLECCOB B MPOEKTAX 21500, uzo 21500)

0 JIEPEBHSIM TIOUCKA.

19 VYKaXuTe HHCTPYMEHT AJIS TNIAHUPOBAHUS Asana (BapHaHTHI: asana, I1K-8
9TAIoB B MPOEKTAX 10 XCIIHPOBAHUIO. acaHa)

20 YKaXuTe MEeTOA KOOPAMHAIIMHA KOMAH]IbI Slack (BapuanTsl: slack, [1K-8

B paspaGOTKe AJITOPUTMOB Ha CTPOKaX.

CJI3K)

DNEeKTPOHHBIA JOKYMEHT
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