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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma JIUCHUIUIMHBL (MOXYJsA) «AJTOPUTMBI U CTPYKTYpPBl JAHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKycCTBEHHBIH MHTEIUIEKT, YTBEPXKAECHHBIH NPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasosanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017
roja.

W3yuenne MUCHMIUIMHBI (MOXYJs) AJITOPUTMBI U CTPYKTYPBl JAHHBIX (OPMHUPYET Yy
CTYAECHTOB yMeHHe pa3padaTbiBaTh U CO3/1aBaTh ONTUMU3UPOBAHHbIE PEIICHUS, YTO KPUTUUYECKU
BOXHO JIsi MPOU3BOAUTEIILHOCTH MNpOTrpaMMHOro obecrieueHusi. Kpome TOro, 3TM 3HaHUA
SBJISIIOTCSI OCHOBOM JUIs JajbHENUIIEro n3ydeHus 00Jiee CI0KHbBIX TeM B 00JaCTH KOMIIBIOTEPHBIX
HAaYK U IPOTPaMMHUPOBAHUS.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas muciurinHa (MOIyJIb) BKJIFOUEHA B YYC€OHBIH IUIaH 110 MPOTrpaMMe MOITOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
VcKyCCTBEHHBIN MHTEIUIEKT U BXOJUT B 00s13aTeIbHYIO YacTh bioka 1.

Jucnunnuza (MOAYNb) U3y4aercs Ha 2 Kypce Bo 3 ceMecTpe.

Heab u3ydeHus: JMCHUIIMHBI (MOAYJISA): 3aKitoyaeTcs B (OpMUPOBAHUE y CTYAECHTOB
HaBBIKOB MPOCKTHPOBAHUSA W aHalU3a Y(PQPEKTHBHBIX AJITOPUTMOB M CTPYKTYp HAHHBIX IS
peLIeHHs Pa3JInYHbIX 33734 IPOrPaMMHPOBAHUS.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— (¢opMupoBaHUE 3HAHUM NPO ACUMITOTUYECKUN aHAIU3 aJTOPUTMOB, KJIACCUYECKHE
QITOPUTMBI ITOMCKAa U COPTHUPOBKHU, OCHOBHBIE CTPYKTYPHI JaHHBIX, OCHOBHBIE AJITOPUTMBI Ha
rpagax, OCHOBHbIE TUHAMUYECKHUE AJITOPUTMBI;

— (opMupoBaHre yMEHMH MPUMEHATh ACHUMITOTHYECKUH aHauu3 JJIi  OLIEHKU
QITOPUTMUYECKON 3((HEKTUBHOCTH, Peaan30BbIBAaTh Y(P(EKTUBHBIC AJITOPUTMBI B PAa3IMYHBIX
KOHTEKCTaX;

— (opmupoBanne ymeHHH pa3pabaThiBaTh W BHEAPATb CTPYKTYpPhl JaHHBIX JUIs
ONTUMAJILHOTO XpaHEHUs] U 00pabOTKU MHPOPMAINK, PEATU30BbIBaTh AITOPUTMBI rpadoB AJis
HaXOXXJCHWs HaUMEHbIIMX IyTeH, IIMKJIOB M IOTOKOB, pa3paldaTbiBaTh pELICHHs 3a1ad C
MOMOUIbIO0 AMHAMUYECKOTO MPOTrpaMMHUPOBAHUS;

— (opMupOBaHKE HaBbIKA AaHAJIM3UPOBAThH CII0KHOCTh aJITOPUTMOB U BBIOUPATh Hanbosee
NOAXOALINE PEIICHNUS;

— (opMupoBaHre HaBblKa pa3BUBAaTh AJITOPUTMUYECKOE MBIIIICHUE MJIS pELIeHUs
KOMIUIEKCHBIX 3aJla4, ONTHUMHU3UPOBAaTh CYIIECTBYIOLIUE aJITOPUTMbI Ui TIOBBIIIEHHUS HX
IIPOU3BOIUTEIILHOCTH.

— ®opmupoBaHUE YMEHUs NPUMEHATh AITOPUTMBI IJIS PEIICHUs NPUKIAJHBIX 3a/1ad,
3¢ (EeKTUBHOE HCIOJIb30BaHNE AITOPUTMOB MTOMCKA U COPTUPOBKH B PA3IMUHBIX KOMITBIOTEPHBIX
NPUIIOKEHUSX, pa3pabaThiBaTh U NPUMEHATH ITOPUTMOB IpadoB JUIsl pellIeHHs pealbHbIX 3a/1a4.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

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:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuauxkarop
KOMIIETEeHIIU U

IlepeyeHnb MIAHUPYEMBIX
pe3yabTaToB 00yUYeHus 1o
AUCHMILIMHE (MOAYJIIO)

OIIK-4.

Crioco0eH HaxXOauTh,
aHAJIM3UPOBATh,

pealI30BLIBATh MIPOTPaMMHO U
MCIOJIb30BaTh HA IIPAKTHKE
MaTEeMaTHYECKUE aJITOPUTMBI, B
TOM YHCIIE C MPUMECHEHUEM
COBPEMEHHBIX BBIYMCIUTEIbHBIX
CHCTEM

OIIK-4.1.

3HaeT 0a30BbIE OCHOBBI
COBPEMEHHOTO MaTEMaTHYECKOTO
arnmapara, CBSI3aHHOTO C
MIPOCKTUPOBAHUEM, Pa3pabOTKOA,
peayinzanuei ¥ OICHKOW KayecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOTPaAaMMHBIX KOMITICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEJIOBEUCCKOM JIESITCILHOCTH.

OIIK-4.2.

YMeer ucrosb30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
poheCcCHOHATBHOMN
JIeSITeIbHOCTH.

OIIK-4.3.

Nmeer mpakTUyecKuid ONbIT
MIPUMEHEHUS] COBPEMEHHOT'O
MaTeMaTU4YeCcKoro 3 ammapara,
CBSI3aHHOTO C IPOEKTUPOBAHUEM,
pa3paboTKoi, peanu3anuen u
OLICHKOH Ka4eCTBa IIPOIPAMMHBIX
MPOLYKTOB U MMPOrPaMMHBIX
KOMIIJIEKCOB B Pa3IMYHbBIX
001aCTSIX 4EI0BEUECKON
JIeSITeTIbHOCTH.

IK-3

CriocobeH MpUMEHSITh METO/IbI
MaTeMaTHYeCKOro U
AITOPUTMHUYECKOTO
MOJICIIMPOBAHUS ISl PELICHHSI
KaK TEOPETHYECKUX, TaK H
HPAKTHYECKUX 33/1a4 B PaMKax
poheCCHOHATBHOMN
JeSATEITbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO U
aJIrOPUTMHUYECKOT0
MOJICJIMPOBAHMS, a TAKIKE UX
MPUMEHEHHUE JUTS PEIICHUs
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YMeeT NIPpUMEHSATh METO/IbI
MaTeMaTUYECKOTO U
AJITOPUTMHUYECKOTO
MOJEIMPOBAHN Ul aHAIIN3a U
pelIeHUs pa3InYHbIX 3314 B
001acTH MaTEMaTHKH U
KOMIIBIOTEPHBIX HAYK

IK-3.3.

NmeeT onbIT MCTIONB30BaHUS
METOJIOB MaTEMaTHYECKOTO U
ITOPUTMHUIECKOTO
MOJIETTMPOBAHMS MIPH PEIICHUH
TEOPETUYECKUX U MPUKIATHBIX
3a7a4 B Mpo(heCCHOHATBHOM
JIeSITEIbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aesa TUCUMILUIAHbBI KonrakTHas padora (Tekymmii
(MoayJin) Jexmun | IpakTnu Kontpoan CamocrosiTe]b KOHTPOJTL
eCKHe Hasi paboTa yCIeBaeMoCTH)
3aHATHSA
1 [TonsTHe anroput™ma. 5 21 Jlomarraee 3amanue
Orenka Tpy10eMKOCTH [NoxroroBka
aIropuTMa. CEMHUHAPY
AcuMITOTHKA
2 bazoBbie anTOpUTMBI 5 21 Jlomarraee 3amaHme
[ToaroroBka k
CEMHUHAPY
3 AJTOPUTMBI TTOUCKA 5 21 Jlomarraee 3amanue
KonTponbHas
paboTa
4 AJTOpuUTMBI ) 21 Jlomannee 3aganue
COPTHPOBKH KonTponbnas
pabora
5 CTpyKTyphl JAaHHBIX &) 21 KonnokBuym
6 JluHnamuueckoe 5 21 JloMarHee 3aiaHue
MIPOrpaMMHUPOBaHUE [NoxroroBka
CEMHUHApY
IK3amen 4
Hmozo: 30 4 126
Obvem oucuyuniunsl (Mooyisn) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HaumenoBanue paziesa Conep:xaHue TUCHUIIMHBI (MOYJIs1) 10 TEMaM
AUCHUIIMHBI (MOYJIs1)
1 [lonsitue amroputma. Omnenka | [lonstue anroputma. CrocoObl W3MEpeHHs BpPEMEHH BBHIIOJHEHUS
TPYIOEMKOCTH QITOPUTMA. | AITOPUTMOB. ACUMIITOTHYCKUE HOTAIIMH
AcuMnToTHKa
2 ba3oBble anropuT™Mbl Mactep-TeopeMa. PekkypeHTHBIE COOTHOIICHUS
3 AJNTOpUTMBI IOUCKA JIuneliHble anropuTMBbI
4 AJNTOPUTMBI COPTUPOBKU Teopuss uncen. Anroputm EBkimpma. Pemero  Oparocdena.
®akropuzauusl yucesl. PeKkypcuBHbBIE anropuTMbl BHHApHBIM IOUCK.
LlemouncneHHbIN, BENIECTBEHHBI OWHAPHBIA TIOWUCK TIO OTBETY.
bazoBrie coptupoBku. CopTUpOBKa CHSIHUEM. brIcTpas COpTHPOBKA.
[MupamunaneHas copTupoBka. Meron aByx ykasareneil. CopTupoBka
co6pITHi. CKOIB3AIIEE OKHO
5 CTpYKTYpHI TaHHBIX Knaccudukarus crpykryp AaHHbIX. CTeKH, o4epenu, OYepean JCKU.
MHuosxectBa, cnoBapu. OJHOCBSI3HBIN JIUHEUHBIN CIHCOK, HIUKINYECKHUE
CIIMCKH, IBYCBSI3HBIN JIMHENHBINA CIIUCOK
6 JlmHaMudeckoe Omuomepnas nuaamuka. HBIT, HOIT
POrpaMMHUPOBAHHUE
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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  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €T0 IPeJICIIaMH.

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

OcHnognas numepamypa:

1. Metoasl ONTUMHU3AIUHU: TEOPUS U aJTOPUTMBI : yueOHUK 1715 By30B / A. A. UepHnsik, XK.
A. Yepnsik, FO. M. Merennckuii, C. A. bornanoBu4. — 2-¢ u3f., ucnp. u aomn. — MocKBa :
NznarensctBo FOpaiit, 2025. — 354 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHwiii // OOpa3zoBarenbhHas mnatdopma HOpaiit [caitt]. — 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.

/Jlonoanumensnasn numepamypa:

3. Tammii, U. A. JluneitHoe nporpaMMupoBaHue : yaeOHUK /it By3oB / U. A. Tlanmii. — 2-
e m3d., ucnp. u jgon. — MockBa : M3marensctBo IOpaiit, 2025. — 175 c¢. — (Bsicuee
obpazoBanue). — ISBN 978-5-534-04716-5. — Texkct : anmexTpoHHBIN // OOpa3zoBarenbHas
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 JUCHUIUIMHAPDHOW W MEXAUCHUTUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W Hay4YHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIHMA, TEKYIIETO KOHTPOJS U MPOMEKYTOYHON aTTeCTalluu, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON paOOThl M IOMEUIEHUS JAJI XpaHEHUS U NPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUAIN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKUMH CPEICTBAMHU OOYUYEHHS, CIyXKallluMU JJIsl TpeACTaBlIeHUsl yueOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHEIHUATU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUAs! IEMOHCTPAIIMOHHOE 000PYAOBaHHE.

[TomereHust 151 CAaMOCTOSITEIBHON pabOThI 00YJaIONINUXCSl, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUTSL WCTIONB30BaHMSI MHBAIWMIAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEeIbHYIO CpPEIy
YHuBepcurera.
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https://urait.ru/bcode/559380
https://urait.ru/bcode/562179
https://urait.ru/bcode/563472

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpOodecCHOHAIBHBIM 0Oa3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa

(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snextponHas oubmuoreka elibrary.ru
onbnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mug I T-cnenuanucros

https://habr.com

3. Basza nauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

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

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

00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MOI[y.]'IIO), B TOM 4YHCJIC KOMIIJICKT JJUICH3MOHHOI'O

MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaumenoBanmue 110 IIpousBoacreo JInuen3nonnoe / cB060IHO
pacnpocTpaHsiemMoe
OnepannoHHble CUCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonnoe

bpaysepsbl:

Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PaclpoCTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJIHO pacpOCTPaHIEMOe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue JAJIsi IVIAHUPOBAHUS U YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonHoe

Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE

Cucrtembl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE
CnpaBoYHO-NIPABOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JINIICH3MOHHOE
Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CcBOOOJIHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacHpoOCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Anaconda 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exKHOoe cBOOOJHO pacIpOCTpaHIEMOE
CopelliaSim 3apy0exKHOE cBOOOHO pacIpOCTPaHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJHO pacIpOCTpaHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJHO pacIpOCTpaHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe

7. MeToanuyecKkue H OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce uszydeHus AMCUMILTUHBI (MOIYJS) «AINTOPUTMBI M CTPYKTYPHl JAaHHBIX» B
paMKax TEKyIIero KOHTPOJS yCIIEBAEMOCTH HCIIONIB3YIOTCS TaKMe BUIBI YU4eOHOH pabOThI, Kak
JIeKIMs, CEeMHHaphl W JOMAalllHHE 3a/JaHus, KOJUIOKBUYM, KOHTPOJbHas paboTa, a Takke
pa3nuyHble BHIBI CAMOCTOSITENILHOW pPAa0OThI OOyYaroIMXCS MO 3aJaHUI0 TPEnojaBaTeds,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATILHON JIEKCUKH, 3aKPEIUIEHUE TPAKTUYECKUX
npoecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNUE MHULIUATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHMS, U MOMBITATHCS HAWTH OTBETHI B PEKOMEHIIOBaHHOU nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJ€HTa HA CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MPEToaBaTelis U y4acTHe B JUCKYCCHH.

Jist yCIenHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBbIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
AKTUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHUIO, BHICKA3bIBAasi CBOM MHECHHS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONHPAsACh HA U3YYCHHBIM MaTeprall. Takxke MOJIe3HO MOICPKUBATH TUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTh OOCYXACHHUE U PACHIUPUTH CBOHM 3HAHMUSI.

KOJZJIOK@Z/I)/’M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CHMUCOK KOTOPBIX M3BECTCH CTYICHTY 3apaHecC,

B nmponecce MOoATOTOBKU K KOJUIOKBUYMY HCO6XO):[I/IMO MMpOaHaAJIN3UPOBATH y‘le6H]':>Ie
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, yqe6HHKaMH U JONOJHUTCIBHBIMU HMCTOYHHMKAaMMH,
AKICHTHUPYSA BHUMAHUC Ha KIIHOYCBBIX TEMax. PCKOMCHI[yCTCﬂ CO3aaThb CTPYKTYPUPOBAHHBIC
KOHCIICKTBI, BBIACIAA OCHOBHBIC HJIC€HU, TCPMUHEBI 1 CbOpMy.TIBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUUYEHHOE BpeMSI.

[lenb KOHTPOJIBHOM PabOTHI - MOMYYUTh CIIEUAIbHBIE 3HAHUSA 110 OJTHOW MM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUSI.

,Z]omaumee 3a0anue — Ha6op 3aaa4d 110 TCMaM HCACIIN.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMHU BBINIOTHEHUS. PexomenayeTcs pa3douBaTh 3afaHus Ha dTarmbl, YTOOBI
n30exaTh NEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrnosnb3oBarh pa3nuyHble MCTOYHUKU
uH(OpMaLKK, BKIIIOYas YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Iiy00KOro MOHUMAHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AMCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuaIaMy MPyU MUHUMAIBHOM yYacTHH MpEIoiaBareis. 3a1aud CTyeHTa BKIIIOYAl0T paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIeIOBATEILCKIX
3aJlaHUM U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJIMHE (MO)Iy.TIlO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIUIA 110
AUCHHUIIMHE (MOYJI10) KAJITOPUTMBI U CTPYKTYPbI JaHHBIX)»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTIXKEHUH, OOyYaroMIMXCs MO AUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[Ipome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (Qopme
9K3aMeHd, TIPU 3TOM TIPOBOJIUTCS OLIEHKA KOMITETEHITHH, C(HOPMHUPOBAHHBIX 10 JUCIIUATIINHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJSl YCIIEBAEMOCTH W IMPOMEXKYTOYHOM aTTECTaIlUuH
UCIIONIE3YETCS JIeCATHOAIIbHAS IIIKaJla OLCHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUTPHON HIKAJION CIIETYIOIIMM 00pa3oM:

Hecsitudannbuas IlarubanabHas O0umas xapakrepucTuka pe3yJabTaTa 00y4eHus mo
OlleHKAa OllIEHKAa JMCUHMILIMHE (MOLYJIIO)
10 OT1auyHo CTyaeHT NOJHOCTBIO BIIAJICET 3HAHUSIMHU, H30KEHHBIMHU
9 OTIM4HO B pabodueld mporpamMme, U TJIYyOOKO OCMBICIISET
8 OTIMYHO mucuuiuinHy.  OH - caMOCTOSITENNBHO M JIOTHYECKH

MOCJIEI0BATEIILHO OTBEUACT HA BCE BOMPOCHI, aKIICHTUPYS
BHMMaHHe Ha HanOoJiee BAYKHOM. YMEET aHAIH3UPOBATh,
CpaBHUBATD, KJ1acCH(UIIMPOBATH, 000011aTh,
KOHKPETHU3HUPOBATh MW CUCTCMATU3UPOBATH I/I3yT-IeHHBII71
MaTepHal, BbIACISS KITFOUEBbIe MOMEHTBI U yCTaHABIIHBAS
MPUYUHHO-CIICJICTBCHHBIC CBs3u. YeTko (opmyaupyer
OTBETHI, YBEPECHHO  HMHTEPIPETUPYET  PE3yJbTAThI
aHAIIM30B U JPYTUX HCCICNOBaHHUMA, a TaKKe pelact
cioxHbIe 3a1a9i. CTYZCHT XOPOIIO 3HAKOM C METOJIaMH
WCCIICIOBAHUS, HEOOXOMUMBIMH JIISl  MPAKTHYCCKOM
ACATCIIBHOCTH, U YMCECT CBA3BIBATL TCOPETUYCCKUEC
aCMeKThl JUCHMILIMHBI (MOAYJSA) C TPAKTUYSCKUMH

3aa4aMH.
7 Xoporo CrygeHTt o0namgaer 3HAHUSAMH TMpeAMeTa IIOYTH B
6 Xopomio [IOJIHOM o0BeMe paboueit MPOrpaMMbI u

CaMOCTOSITENIbHO,  JIOTMUECKH  MOCIENOBAaTENBbHO U
BCECTOPOHHE OTBEYAET HAa BCE BOMPOCHI, AKIEHTHUPYS
BHUMaHHUE Ha HanOoJiee 3HaYUMbIX MOMeHTaxX. OH yMeeT
aHaM3UpPOBaTh, CPaBHUBATh,  KIACCU(HUIMPOBATH,

000011aTh, KOHKPETHU3UPOBATh W CHCTEMATH3UPOBATH
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decaTubannbuas IlsaTudanibHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

M3YYCHHBIA MaTepHall, BBIAETSS €ro KIIFOUEBHIC aCTIEKTHI
W yYCTaHaBIWBasg MPUYNHHO-CIEACTBEHHBIE  CBS3H.
DopMyIHpYET CBOU OTBETHI, YBEPEHHO UHTEPIIPETUPYET
pe3yibTaThl aHAIM30B U IPYTUX UCCIEAOBAHUM, a TaKKe
pelraeT CJIOXHBIE CHTyalnoHHBIE 3amadyn. CTyaeHt
XOpOIIO  3HAKOM C  METOJIaMH  MCCIIEAOBAHUS,
HEOOXOAMMBIMH JIT TPAKTHYCCKOW ACATEIBHOCTH, U
YMEET CBS3bIBATh TEOPETHUUECKHUE ACHEKTHI MPEeIMeTa C
MPaKTUYECKUMU 3a/1a4yaMHu.

5 YnoenerBopurensHo| CTymeHT  oOmamaer  0a30BBIMH  3HAHWSMH IO

4 Y 10BIETBOPHUTENHHO| AUCLHILIUHE (MOJLYIIO0), HO UCTIBITBIBAET TPYIAHOCTH MPH
CaMOCTOSITEJIbHBIX OTBETaX M UCIOJBb3YeT HETOYHBIC

(hopMynupoBKH. B X071€ 0OTBETOB OH JOITyCKaeT OMTHOKH,
Kacaroliuecss CyTH BompocoB. CTyAeHT cnocoOeH
peliaTh TOJBKO CaMbI€ IPOCTHLIC 3aJa491 1 BJIAACCT JIUIIb
MUHHMAITBHBIM HA0OPOM METOJIOB UCCIICTOBAHUSI.

3 He cman CrynmeHT He OBIajen oO0sA3aTeTbHBIM MHUHUMYMOM
He cnan 3HAHUM 110 IPEAMETY U HE MOXKET OTBETHUTH Ha BOIIPOCHI,
He cnan Jlake €ecly MpenojaBaTelb 3aJacT JOMOJHUTEIbHBIC

HaBOJSIIINE BOIIPOCHI.

JucuurumHa (MOILyJIb) « AJITOPUTMBI U CTPYKTYPBI JAHHBIX)» OIICHUBACTCS CIICTYIOLTIM
o0OpazoM:

AKTHBHOCTH Bec |KoauuectBo Onucanue
Jlomamruwue 3aganns | 15% 11 Habop 3amad o remam Henenn
AynuropHas padora | 15% 11 AKTHBHOE y4acTHe B CEMHHAPAX: OTBETHI HA BOIIPOCHI

nmpernogaBaTeiid U y4acTue B JUCKYCCHUU

Kontponbnas padora | 20% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEUIUTD 3a OIrPAHUYCHHOC BPEMSA

KommoxBuym 30% 1 YcTHBIE OTBETHI HA BOIIPOCHI, CITUCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

OK3aMeH 20% 1 [TucemeHHast niw ycTHas paboTa HaJll 3aJJaHIEM,
HaIpaBJICHHBIM Ha MTPOBEPKY MOJYyYSHHBIX 3HAHUN U
HaBBIKOB I10 JUCLIUIUINHE

®opmyJa pacyéra MTOrOBOl OUEHKHM MO JMCHUIUVIMHE (MOAYJII0) «AJITOPUTMBI H
CTPYKTYpPbl  JaHHbIX»:  «0,15x/{lomamnaue 3amanus +  0,15xAynuropHas  pabota
+0,2xKontponsHas padota + 0,3xKomioksuym + 0,2x3k3aMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIHUXCS 110 IMCHHUIINHE (MOLYJII0)
IIpuMepHBbIH CIUCOK ONpeAeIeHNH I KOJJIOKBHYMA

Kaaccndukanus cTpykTyp AaHHBIX
1. CTpyKTypHhI JaHHBIX - OIIpeJIeNIEHUE U KIaccu(uKarus.
2. JluHeiiHbIe CTPYKTYPbI JAHHBIX - OTIMCAHKUE U TIPUMEPBHI.
3. HeaunHeliHble CTPYKTYPBI JaHHBIX - OITUCAHNE U IPUMEPBHI.
4. CraruyecKue U JUHAMHUYECKHE CTPYKTYPbI JaHHBIX - PA3JINYUI U IPUMEPHI.
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5. AoctrpaxkTHble TunbI 1aHHBIX (AT/I) - onpeneneHue U mpuMepHI.
6. KoMmjiekcHble CTPYKTYPbI JAHHBIX - OTPEACIICHUE U IPUMEPHI.
Crekn
7. Crek - onpesielicHHe U OCHOBHBIE omeparuu (push, pop).
8. IlpumeHeHHe cTeKa - IPUMEPHI UCIOIb30BaHUs (0OpaTHAs MOJIbCKas 3alKUCh, OTMEHA
JICUCTBUM ).
9. AJropurTm npoBepKH cOAJTAHCHPOBAHHOCTH CKOOOK - ONTMCAHUE U PeaTU3aIlusl.
10. Peanu3anms cTeka ¢ MOMOLIbIO MACCHBA - ONIMCAHUE U AaHATIU3.
11. Peanm3anms cTeka ¢ HIOMOUILIO CBA3HOI'O CIIUCKA - ONKUCAHUE U aHAJIU3.
Ouepenu
12. Ouepensp - onpeneneHrue 1 OCHOBHBIC onepanuu (enqueue, dequeue).
13. KosibuieBasi oyepeb - ONpeIeICHUE U PeaTH3alts.
14. IlpuoputeTHasi oYepeab - ONPEACIICHUE U TPUMEHEHHE.
15. O4epenn ¢ ABYMs KOHIIAMH (JeKa) - ONPECIICHUE U ONepaliu.
MHo:kecTBa M CJIOBApHU
16. MHO0:KeCTBO - ONIPE/ICTICHUE U OCHOBHBIE orepanuu (00beTMHEHUE, IEPECCUCHUE).
17. CioBapsp (accouMaTUBHBII MAaCCHB) - ONIpe/ieNICHUE U IPUMEHEHHE.
18. Xemr-radsauua - onpenenenue, GyHKIMHA XSITHPOBAHUS M KOJUTU3UH.
19. AnropuT™M NMOMCKa B MHOKECTBE - PA3JIMYHbIC MMOAXObI U UX CIIOKHOCTbD.
20. InHaMH4ecKre MHOKEeCTBA - PeaTn3ains U IPUMEHEHHE.
OaHOCBSI3HBIE JIHNHEHHDBIE CIUCKH
21. OxHOCBA3HBIH CIUCOK - ONIPE/ICIICHUE U OCHOBHBIC Orepaiuu (100aBiIeHUE, YIaICHIE).
22. PeBepcupoBaHue OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CII0)KHOCTb.
23. Ilouck 3j1eMeHTa B OIHOCBSAI3HOM CIHCKeE - aJITOPUTM H CII0)KHOCTb.
24. Ciimsinue IBYX OTCOPTHPOBAHHBIX CHUCKOB - AJITOPUTM U peallu3allus.
25. Ynajenue 1y0/IMKATOB U3 OIHOCBAI3HOTO CIIMCKA - aJITOPUTM U PEaTH3alIus.
Inkau4yeckne CMACKH
26. IluKJIHYeCKHii OTHOCBA3HBIH CMUCOK - ONIPE/ICIICHUE U OTICPAIIHH.
27. Ilonck 3j1eMeHTAa B HUKJIUYECKOM CIIHUCKE - AJITOPUTM U CIIOKHOCTD.
28. Ciausinve HUKJIMYECKUX CIMCKOB - aJITOPUTM U PEaTH3aIlus.
JIByCBSAI3HbIE THHEHHbIE CIIUCKHU
29. JIByCBA3HBII CIIUCOK - OTIPEICIICHUE U OCHOBHBIE OTIEPAIIHH.
30. IlpenmyiecTBa U HEJOCTATKH BYCBSI3HOI0 CIIMCKA MO CPABHEHHUIO C
OHOCBSI3HBIM - aHAJIM3.
31. PeBepcupoBaHue IBYCBSA3HOIO 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 MPOCTPAHCTBEHHAS CIIOKHOCTbD JIJISl PA3TUYHBIX
CTPYKTYP.
35. Peaniu3anusi CTPYKTYPbI JAHHBIX B PA3JIMYHBIX I3bIKAX NPOTPAMMHUPOBAHHUSA -
MIPUMEPBHL.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCTIOIB30BaHUS.
37. Anroputmbl Ha rpadax - cBsI3b C JMHEHHBIMU CITUCKAMHU.
38. CTpYKTYpB5I IaHHBIX /UIS peajin3aluu ovepe/ieil M CTEKOB - Pa3IHMYHbIC TOAXO/bI.
39. /lmHaMuveckoe BbIieIeHHEe MaMSATH - padoTa ¢ yKa3aTeIsIMH.
40. O630p nonyJIsAPHBIX OUOIMOTEK 1JI1s1 Pa0OTHI €O CTPYKTYPAMHU JAAHHBIX - IPUMEPHI U
MpUMEHEHHE.

IIpumepHbIe 3aaHNs 1151 KOHTPOJIbHBIX padoT

KourpoJubHas padora Nel
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3apanme 1. Onpenenure, 4To Takoe alropuT™. IIpuBenute mpuMepbl pa3IMYHBIX THUIIOB
ITOPUTMOB M X MPUMEHEHHUSI B PEaTbHOMN KU3HU.

3aganue 2. OnuIIuTe OCHOBHBIE CIIOCOOBI U3MEPEHUSI BPEMEHH BBIIOJIHEHUS aJTOPUTMOB.
CpaBHHTE UX M 00BACHHUTE, B KAKUX CIIy4asiX KaXIblil U3 METOJI0B HanboJiee yMECTEH.

3aganue 3. OObsicHUTE, YTO TaKO€ acUMITOTHuYeckas HoTauus. [IpuBeaute mnpumepbl
ucnoibp3oBanus Hotanuit O(n), ®(n) u Q(n) 1 0OBICHUTE, YTO OHU O3HAYAIOT.

3aganue 4. [Ipumenurte MacTep-TeopeMy IJs aHAIN3a BPEMEHHOM CI0HOCTH CJIETYIOIIETO
pexyppertHoro cootHomenus: T(n) =2T(n/2) + n. YkaxuTe, Kako# ciaydail MacTep-TeOpeMbI BbI
MCIIOJIb30BAIM U MIPUBEANUTE OJIPOOHOE PELICHHE.

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

3aganue 6. Hanummre anroput™M JUisl JIMHEMHOIO IIOMCKa 3JEMEHTa B MAacCUBE MU
MIPOAHAIU3UPYHTE €ro BPEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK Bbl IPUIILIN K TOMY pe3yibTary.

3aganue /. OnuumTe alropuT™, KOTOPbIA HAXOJUT CYMMY BCEX 2JIEMEHTOB B OJJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CII0KHOCTh 3TOT'0 alroputma?

3aganue 8. [IpuBenure npuMep peKyppeHTHOTO COOTHOLIEHHS, KOTOPOE MOKHO PELIUTh C
MOMOIIIbIO MacTep-TeopemMsbl. [IpoaHnanu3upyiTe ero BpeMEeHHYIO CIIOKHOCTh U 00BSICHUTE, KaKOU
Clly4ail TeopeMbl ObLI UCIIOIb30BaH.

3aganue 9. OO0bsCHUTE, KAaK MOXKHO HCIIOJIb30BATh JIMHEHHBIC aITOPUTMBI I PEIICHUS
3a/la4yl O HAaXOXKJEHUM MaKCUMaJbHOI'O M MHHHMMAJIBHOTO 3JIEMEHTOB B MaccuBe. Hamumure
QITOPUTM U MPOAHATTUZUPYUTE €0 CI0KHOCTb.

3ananue 10. [IpuBeaure mpumep 3anayu, KOTOpas MOXKET OBITh pelieHa C MOMOIIBIO
PEKypCUU, U HaIUIINTEe COOTBETCTBYIOUIMI pPEKYpCHUBHBIA anroputm. IIpoananmusupyite
BPEMEHHYIO CII0HOCTb BaleTO PEIICHMUS.

KonTtpoJsbHas padora Ne2

3apanme 1. Onumure anroput™ EBKiIMIa s HaXOXIEHUS HAUOOJBIIETO OOIIETO
nenutens (HOM) nByx uucen. [lpuBenure npumep paboThl alropuTMa Ha KOHKPETHBIX YUCIIAX.

3aganue 2. Peanmsyiite anroput™m Pemera DparocdeHa ajis HAXOXKICHHUS BCEX MPOCTHIX
yucen 10 N. O0bsicHUTE, Kak paboTaeT 3TOT AITOPUTM, U IPUBEIUTE IPUMEP €TI0 UCIOIb30BaHMUS.

3aganue 3. OObsicHUTE, YTO Takoe (QakTopuzauus yucena. Hanumure anroputm s
HaXOXKJEHUs MPOCTHIX MHOXHTENEH 3aJaHHOTO YHcla U MpOoaHATU3UPYyHTe €ro BPEMEHHYIO
CJI0HOCTb.

3ananme 4. PeanusyiiTe pekypcHBHBI anropuTM s OWHApHOrO TMOWUCKAa B
OTCOpPTUPOBaHHOM MaccuBe. I[IpuBenure mpumep MaccuBa U 3JEMEHTA JJS MOMCKA, a TaKkKe
00BSICHUTE, KaK paboTaeT Balll aITOPUTM.

3aganue 5. Hanummre anropuTt™ Ajs 1EJIOYUCICHHOIO OMHAPHOTO IOWCKA IO OTBETY.
[lpuBeaute mpuMep 3aaadu, 7A€ TOT METOJ MOXeET OBbITh NMPUMEHEH, U OOBACHHUTE IIaru
aJlropuTMa.

3apanme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (MYy3bIPbKOBAs, BCTaBKaMH,
BbIOOPOM) M MpPOAHAIM3UPYHTE UX BPEMEHHYIO CIIO)KHOCTh B JIYUIIEM, CPEIHEM U XYyILIEM
ciyyasix.

3aganme 7. Onummre anropuT™M COPTUPOBKM ciausiHMEM. Peamusyite ero wu
IIPOAHAIU3UPYITE BPEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTD.

3aganue 8. Peanusyiite anroputm ObIcTpoil copTupoBKU. OOBIACHUTE, KaK BbHIOMpaAETCS
OTIOPHBIN AJIEMEHT U KakK 3TO BIUSAET Ha 3(p(PEeKTUBHOCTH aJIrOpUTMA.

3aganue 9. O0bAcHUTE METOJ ABYX yKa3aTelel U MpUBEIUTE MPUMEDP €0 UCIIOIb30BaHU
JUIS pellieH s 3a1a4H, HalpuMep, JUIs HAXO0XKI€HHUS Taphl YHUCell B MACCUBE, CyMMa KOTOPBIX paBHa
3aJJaHHOMY 3HAYE€HHUIO.

3aganue 10. Onummre anroput™ "cKob3sIIee OKHO' U IPUBEIUTE IPUMED 3a7auH, I€ OH
MOKET OBbITh NPUMEHEH, HampuMep, JUIsl HaXOXKICHHS MaKCHUMAalbHOM CyMMBI MOJMaccuBa
(buKCUpoBaHHON JUIMHBL. Peanu3yiiTe anropuTM U NpoaHaIU3UPYHTE ero CI0KHOCTD.
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I[IpumepHbIe TOMaLIHUeE 32IAHUS

JlomaiHee 3agaHue M0 TeMe: «AJITOPUTMBI M UX CBOMCTBA)

1. Onpenenure, 4TO TaKOE AITOPUTM, M IPUBEIUTE TPH MIPUMEPA PA3TUIHBIX aITOPUTMOB
W3 TTIOBCEIHEBHOM KHU3HU.

2. HazoBuTe 1 00BSCHUTE TPH OCHOBHBIX CBOMCTBA aJITOPUTMOB.

3. CpaBHUTE AETEPMUHHPOBAHHBIC W HEICTEPMHUHHPOBAHHBIC AITOPUTMBL. [lpuBemute
MIPUMEPBI KKI0T0 TUIIA.

4. Onumwure, Kak MOKHO U3MEPUTH BPEMSI BBIINOJIHEHUs aliropuT™Ma. Kakue HHCTPYMEHTHI
MOTYT OBITh UCITOJI30BaHBI JIJISI ATOH 1esn?

5. O0BsICHHTE, YTO TAKOE BPEMEHHAS CIIOXKHOCTh aJITOPUTMA U KaK OHA MOXKET MOBJIUATH HA
BBIOOp aIrOpUTMa JIJIsl PEIICHUS 3a1a4H.

I[OMaIIIHee 3aJaHHe M0 TeMe: KACHMIITOTHYECKHE HOTAIMHM U PECKYPPEHTHLIC
OTHOIIICHHUS

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

2. O0bsicHUTe, KaK WHTEPIPETHpPOBaTh HoTaluo "O OonbLIOro" Ha MpUMeEpe aaropuTMa
COPTHPOBKH.

3. Urto Takoe MacTep-TeopeMa U B KaKuX cliydasix oHa ucnonb3yercsa? [IpuBenure npumep.

4. Pemmre ciemywliee pekyppeHTHoe cootHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnone3yiiTe MacTep-TeopeMy sl HaX0XKIEHUSI BpEMEHHOM CIIOKHOCTH.

5. IlpuBeanTe mpuMep peKypCUBHOTO aITOPUTMA H OOBICHUTE €TO BPEMEHHYIO CII0)KHOCTb.

JlomaiHee 3ajaHue M0 TeMe: KAJITOPUTMBbI COPTHPOBKH M OMHAPHBINA MOUCK»

1. Onumure anroput™M copTUpPOBKM ciusiHMEeM. KakoBa ero BpeMeHHas CIOXHOCTh B
JAy4dIIeM U XyAleM ciaydae?

2. OOpsicaute npuHIMN paboThl ObICTpOl copTupoBku. Kak oHa ominM4aercs oOT
COPTUPOBKH CIHUSIHUEM?

3. Kak paboraer OuHapHBIi MOUCK? B KakuX yciIoBUSAX OH MIPUMEHSETCS?

4. Peanu3zyiiTe anroputM OMHApHOTO MOUCKA HA S3bIKE MPOTrPaMMHUPOBAHUS IO BallleMy
BbIOOPY M IPOTECTUPYMTE €0 Ha PA3IUYHBIX BXOAHBIX TAHHBIX.

5. OOBscHUTE, KaK OCYIIECTBIISIETCS LI€JI0YUCICHHBIM M BEIIECTBEHHBINH OMHAPHBIN MMOUCK
no otBeTy. [IpuBenuTe npumepsl.

Jomamnee 3axanne no teme: «Teopus Yuces U CTPYKTYPbI JAHHBIX)

1. Yro takoe anroput™ EBkinnaa? O0bsicHUTE, KaK OH UCTIOJIb3yeTcs 1iist Haxoxaenust HOJ{
(HanOoIbIIero O0IIeTo JENUTENs ) IBYX YHCET.

2. Ommmmre, Kak pabotaeT pemero DpaToceHa A HaX XK ISHHUS MPOCThIX unceln. Kakosa
€ro BPEMEHHas CJI0KHOCTb?

3. IlpuBeauTte npuMepbl METO0B (haKTOPU3AIUH YKCET U 00CYaUTE UX d3PPEKTHBHOCTD.

4. Yto Takoe MeTOA ABYX yKazareneil? [IpuBeanuTte npumep ero npuMeHEeHHs Ha MPaKTHKeE.

5. O0bsicHUTE, KaKH€ OCHOBHBIE CTPYKTYPBI JAHHBIX BbI 3HAETE, U IPUBEINUTE MPUMEPHI UX
MCIIOJIb30BaHUs B aITOPUTMaX.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOXYJII0)

Ne ni/m 3ananue OtBeTt Komnerenumst
1. CTpyKTypa AaHHBIX MIPECTABISIET COOOIL: 0 OIIK-4

a) Habop MpaBWII ¥ OTPAHUYEHUH, OTIPEACIIIONINX CBI3H

MEXy OTACIbHBIMHU 3JIEMEHTAMHU M IPYIIIaMH JaHHBIX

0) HaOop MpaBwJI M OTPaHUYCHUH, ONPEACIAIONINX CBSI3H

MEX]Y OT/ICTbHBIMU 3JIEMEHTAMH JTAaHHBIX

B) HA0Op MPABWII U OTPAHUYCHUHN, OTIPECIISIONINX CBI3H

MEXJTy OTAEITbHBIMHU TPYIITIAMH JTAHHBIX

ONEeKTPOHHBIA JOKYMEHT



T') HEKOTOPYIO UEPAPXHUIO JAHHBIX

2. JIMHEWHBIH CITUCOK, B KOTOPOM JOCTYIIEH TOJIBKO a OIIK-4
MOCTIETHAN DIIEMEHT, Ha3bIBACTCS:
a) CTEKOM
0) ouepenpro
B) JCKOM
T') MacCUBOM
J1) KOJIBIIOM

3. CrtpyKTypa JaHHBIX, paboTa C 3JIeMEHTaMHt KOTOPOit B OIIK-4
opranmnzoBana 1o npuHury FIFO (mepserit npurmen -
TIEPBBIH YIIEN) 3TO:
a) Crek
0) Jex
B) Ouepenb
r) Ccok

4, B uém ocobennocTH oduepenu? a OIIK-4
a) OTKpBITa ¢ 00CHX CTOPOH;
0) OTKpBITA C OZHOM CTOPOHBI HAa BCTABKY H yJAJICHHE;
B) JIOCTYIIEH JIFO00W DIIEMEHT.

5. KakxoBo mpaBuito BEIOOPKH 3JIeMEHTA U3 CTeKa? 0 IIK-3
a) MePBBIN DIIEMEHT;
0) mocneaHU dMIeMeHT; (*IIOCIIeTHII JOOaBICHHBIH )
B) JTFOOOH DJIEMEHT.

6. Kakoii anroputm Ucnosib3yeTcs JUIsl HaXOXKISHUS Anroput™m OIIK-4
HauOonbiero oomero aeaurens (HOJ) apyx uucen? EBkiuna

7. Kaxk Ha3bIBaeTcst METOM, KOTOPBIH MO3BOJISET HAXOAUTh Pemeto OIIK-4
BCE MPOCTHIE YKCTIA 10 33JJaHHOTO YKcia n? Oparochena

8. Kaxoit anropuT™ COPTHPOBKH UMEET CPETHIO0 brictpas OIIK-4
BpeMeHHYI0 ciokHOcTh O(N 10g N) 1 ucmosb3yeT MeTox COPTHUPOBKa
"pa3nensii u BnacTByi"?

9. Kaxoil meToq ucnosnb3yeTcs AJis MOUCKa JIEMEHTA B bunapusIit [1K-3
OTCOPTUPOBAHHOM MAacCCHBE C BPEMEHHOM CII0KHOCTHIO MTOHCK
O(logn)?

10. Kak Ha3bpIBaeTCsA aJIrOPUTM, KOTOPBIH pa30MBaeT MacCHB CoptupoBka I1K-3
Ha JIBE YacTU ¥ 00BbETUHSET HX B OTCOPTHPOBAHHOM CIIMSTHIEM
nopsiike?

11. Kaxoit MmeToq COpTUPOBKH HCTIOIB3YET CTPYKTYPY [Mupamugans IK-3
JAHHBIX "Ky4a" JUId yIOpSIOYMBaHUS 3JIEMEHTOB? Has

COPTHUPOBKA

12. Kaxoit MmeTo ucions3yeTcs AJI1 HaX0KISHHUS T1ap, Meton nByx I1K-3
KOTOPBIE YJOBIETBOPSIOT OIPEAEIEHHOMY YCIOBHIO, yKaszaTesneu
nepeMeniast [Ba yka3aTess 10 MacCHUBY?

13. Kak Ha3pIBaeTCs anroput™, KOTOPBIH MMO3BOJISET Ckomnb3driee IK-3
HaXOJUTh MOJMACCUBBI C MAKCUMAJIBHON CyMMOM? OKHO

14. Kaxoii anroput™ ucnons3yercs Ui pa3ioKeHUs YuciIa ®dakTopu3arg I1K-3
Ha MHOKHTENH, 0COOEHHO JyIst OOIBIINX YKCEeII? Hs

ONEeKTPOHHBIA JOKYMEHT
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