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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpaMma JUCHMIUIMHBL (MOAYNsA) «AJITOPUTMBI U CTPYKTYpPbl JIaHHBIX.
[IponBuHyTHI  ypoBeHb. YacTb 2» cocTaBleHa B COOTBETCTBUU C  (heaepabHBIM
rOCyJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM BBICHIETO0 OOpa3oBaHHs — OakajlaBpuaT IO
crnenuanbHocTd 02.03.01 Marematuka W KOMIIBIOTEpHBIC Haykw, Tpodmib McKyccTBEHHBIH
UHTEJJIEKT, YTBEPXKACHHBIM IpPUKa30M MMHHUCTEpPCTBA HAyKM U BbICHIETO 0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 rona.

N3yuenne AuCHUIUIMHBL (MOAYJsl) «AJNTOPUTMBI U CTPYKTYpbl NaHHBIX. [IpoaBUHYTHIM
ypoBeHb. Yacte 2» QopmupyeT y CTYACHTOB yMEHHE pa3pabarelBaTh M  CO3]aBaTh
ONTUMU3UPOBAHHBIE PELIEHMS], YTO KPUTUUECKHU BaXKHO JJIs1 IPOU3BOAUTEIBHOCTH IIPOrPAMMHOT0
obecnieuenus. Kpome Toro, 3Tv 3HaHUS SIBJIAIOTCS OCHOBOH JUIsl JalibHEHIIero u3ydeHus oosee
CJIOXHBIX TEM B 00JJaCTH KOMITBIOTEPHBIX HAYK U IPOIPaMMUPOBAHUS.

MecTto tucuunIMHbI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
W cKycCcTBEHHBII MHTEIUIEKT U BXOJUT B 00s13aTeNbHYIO YacTh biioka 1, kak qucuurimHa (MOTyIIb)
0 BBIOODY.

JuctumuimHa (MOAYIb) U3yvaercs Ha 2 Kypce B 4 cemecTpe.

JlocTymHa mocie YCHelHOT0 OCBOSHHS JUCHUIUTMHBI (MOIYJIS) «AJTOPUTMBI M CTPYKTYpPBI
naHHbIX. [IpoaBuHyTHIN ypoBeHb. YacTs 1».

Heab n3yyeHus: TUCUMIIMHBI (MOAYJIs): 3aKi04aeTcsi B (JOPMUPOBAHUU Y CTYACHTOB
HaBBIKOB NPOCKTHPOBAHUS W aHaiu3a >(PQPEKTHBHBIX AITOPUTMOB M CTPYKTYp MAHHBIX IS
pelLIeHNs Pa3JInYHbIX 33734 IPOrpPaMMHPOBAHUS.

3agaun u3y4yeHHus AUCHUTLIHHBI (MOAYJIs):

3HamMb:

— MPHUHLUIBI paboTHl U 00JaCTU MPUMEHEHHs IPOIBUHYTHIX CTPYKTYpP AAHHBIX (JI€pEBO
(eHBHKa, 1EPEBO OTPE3KOB, AEKAPTOBO JIEPEBO, CHCTEMA HENIEPECEKAIOIINXCS MHOXKECTB);

— KIIIOYEBBIE AITOPUTMBI Ha rpadax (KpaTdailme myTd, MUHUMaJIbHOE OCTOBHOE JIEPEBO,
MOTOKH, TapOCOYETAHUS);

— CTPOKOBBIE aJITOPUTMBI (Z- 1 pepukc-pyHkuus, cypPuKcHbI MaccuB, 0op);

— 3BPHUCTUYECKHE METO/IbI Itepedopa (METO OTXKHUTA);

ymembp:

— aHAJIM3HUPOBATH 33Ja9y ¥ BHIOMPATH ONTUMAIBHYIO CTPYKTYPY JaHHBIX MM QITOPHTM
JUTSL €€ PEICHHS;

— OIICHHWBATh BPEMEHHYIO M TPOCTPAHCTBEHHYIO CIIOKHOCTh MPEIaraeMoro perieHus;

— peaJn30BBIBaTh U3YUEHHBIE AJITOPUTMBI U CTPYKTYPBI JaHHBIX "C HymIs";

— TPHUMEHATh TEXHUKH JWHAMHYECKOTO IPOTPAMMHPOBAHUS W TpPEIIoAcYeTa JUIs
ONTUMU3AIMHU PELICHHUS;

enaoemy:

— HaBBIKAMH pEIICHUS CIOXHBIX aJIrOPUTMHYECKHX 3aJad, XapaKTepHBIX JUIS
COPEBHOBAHMH 1 TEXHHUUECKUX COOECEIOBAHNUM;

— METOJ]aMHU OTJIaJIKU U TECTUPOBAHUS AIITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (pOpMe CaMOCTOATENILHONU PabOThl 00YyYarOIIUXCS:

Komnerenuus Conep:xxanue HNuauxkarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHLIMH o0yueHHsl 0 JHCHUILUIHHE (MOAYJII0)
OIIK-4. Crioco0eH HaxOoUTh, OIlK-4.1. 3HaeT 0a30BBIC OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTEeMaTHYEeCKOro amnmapaTa, CBI3aHHOTO
peann30BbIBATh C IPOEKTUPOBAHUEM, PAa3PabOTKOM,
MPOTPaMMHO U peanuzaiyen U OleHKOM KauecTBa
UCIIOJIb30BaTh Ha MPOTPaMMHBIX MTPOAYKTOB
HPaKTUKE IIPOTPAMMHBIX KOMIIJIEKCOB B Pa3IMYHbBIX
MaTeMaTHYEeCKHe 00J1aCTSIX 4EIOBEUECKON AEATEIbHOCTH
AITOPUTMBI, B TOM OIIK-4.2. YMeeT ucnoab30BaTh 3TOT
YHCIIe C MPUMEHEHUEM MaTeMaTHYECKHi anmapar B
COBPEMEHHBIX npodecCHOHAIBHON IeATeIbHOCTH
BBIUHCITUTEIbHBIX OIIK-4.3. NmeeT npakTUYeCKHiA OTBIT TPUMEHEHUS
CHUCTEM COBPEMCHHOI'O MaTE€MaTHYCCKOI O
anmapara, CBSI3aHHOTO C
MPOEKTHPOBAaHUEM, Pa3padOTKOMH,
peanu3anueii U OLleHKOW KauecTBa
MPOTPaMMHBIX MTPOAYKTOB
MIPOrPaMMHBIX KOMITJIEKCOB B Pa3IMYHBIX
001aCTSIX 4EIOBEUECKON AEATEIbHOCTH
OIIK-6. Criocoben OIIK-6.1. 3HaeT adropuTMBI pa3paboTKHy,
pa3pabaTeIBaTh KOMITBIOTEPHBIC TIPOTPAMMEI, & TaK¥Ke
ITOPUTMBI U AITOPUTMBI BBIYUCIUTEILHON
KOMITBIOTEPHBIC MaTEMaTHKH B 00JIACTH UCKYCCTBEHHOT'O
POTrPaMMBl, WHTEJUIEKTa
MPUTOAHBIE JJIsI OIIK-6.2. YMeer pazpabaTbiBaTh MATEMAaTHUECKUE
NPaKTUIECKOTO MPOTrpaMMHBIE IPOAYKTHI M KOMIUIEKCHI C
NPUMEHEHUS WCTIOJIb30BaHHEM COBPEMEHHBIX
TEXHOJIOTHI POTPaMMHUPOBAHHUS B
00J1aCTH HCKYCCTBEHHOTO MHTEIJICKTA
OIIK-6.3. HmeeTt npakTHUECKHUH OTBIT pa3padoTKu
WHTEJUIEKTYaIbHBIX HH(OPMAITMOHHBIX
CHCTEM JUIsl BU3yaJIM3aluu Pe3yIbTaToB
ucclieIoBaHui B 001aCTH
WCKYCCTBEHHOTO MHTEJIJICKTA
IK-3. CriocoGeH MpUMEHSIThH IK-3.1. 3HaeT OCHOBHBIE METOBI
METO/IBI MaTEMaTHYECKOT'0 U AJITOPUTMHUYECKOTO
MaTeMaTHYeCKOTo 1 MOJICJIMPOBAaHMS, a TAK)KE UX IPUMEHEHHE
ANTOPUTMUYECKOTO JUTSL PEIIICHUS] TEOPETUIECKUX U
MOJETUPOBAHUS IS MPUKIAIHBIX 33024
peLIeHUs KaKk [K-3.2. YMeeT NpUMeHSTh METObI
TEOPETUIECKUX, TaK U MaTeMaTHYECKOTO U AJITOPUTMHIECKOTO
NPaKTUYEeCKUX 3a]1a4 B MOJICIIMPOBAHMS JIJIsl aHAITU3a U PEIICHUS
paMKax Pa3IMYHBIX 327124 B 00JIACTH MaTeMaTUKU
npoecCHOHaTBHOM Y KOMITBIOTEPHBIX HAYK
JCATECIILHOCTH I1K-3.3. HMMeeT OIBIT UCIOIB30BAHNUA METOIOB

MaTEMaTHYECKOTO U AITOPUTMUYIECKOTO
MOJEIIUPOBAHUS IIPU PEIICHUU
TEOPETHUECKUX W MPHUKIATHBIX 33/1a9 B
npodecCHOHATLHON JICATETHHOCTH
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3. Temaruueckuii njiax

Nerr/ HanMeHOBAH e TpynoeMKocThb, aKajeMHUYecKUe Yachl TKY

n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii

(Momyust) KonrakrHas padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KOHTpoin Hasi pabora yCIeBaeMoCTH)

1 I'pader 10 10 38 JlomaniHee 3aaHue
KonTponbHas
pabora

2 HepeBns moucka 10 14 40 Jomarinee 3ananue
KomnnokBuym

3 Ctpoxu 10 10 40 Jlomarraee 3amaHue
[ToaroroBka k
CEMHUHAPY

IK3zamen 4
Hmozo: 30 34 8 118

O6vem oucyuniunst (M00ys) 190

(6 ax. u.)

Obvem Ooucyunaunvt (Mooyns) 5

(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Neni/n HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM
AMCHUIIMHBI (MOYJINA)

1 I'pador I'padsr B mamsitu koMmbroTepa. CriocoObl Xxpanusi. ba3zoBbie anropuT™el
o0xo/la M 3aaud Ha O0XOJbl. AJITOPUTMBI HA OCHOBE aJrOPUTMOB
obxoma. O6xox B r1iybmny. Moctel. Toukn couieHEHUs.
Tomonoruyeckass copTUpoBKa. AJroput™ JleMKCTpel.  AJNTOpUTM
®oppa-bennmana. Anroputm JleBura. Anroputm @moifna. "3amada
o0venuHUTh-HalTH. CHCTEMa He TIepeceKaronInuxcsi MHOMXKECTB.
Anroputm Kpackama. Anroput™m Ilpuma." 3agada HaxoxXIeHUs
MaKCHMAaJbHOTO MOTOKAa B TPAaHCHOPTHOI ceTu. Anroputmsl: dopaa-
Qankepcona, Oamonaca — Kapna. 3amaya  HaxoXKIEHUA
MaKCHMAJIBHOTO IIOTOKA B TPAHCIIOPTHOM CETH.

2 JepeBbs noucka HepeBbst orcka. JlobapiieHue, yiajacHue dJIeMEHTa.
CoanancupoBaHHble fepeBbst moucka. ABJI - nepeBo. Splay - mepeso.
B-nepego.

JexapToBo nepeBo.

3 Crpokn Crpoxku. Z-pynakuus. [Ipedurc hyHKIms.
CyhduKcHBII MacCuB.
bop. 3apaun Ha bop. Axo-Kopacuk
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  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 TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. MemxenoBuy, JI. ANropuT™Mbl M CTPYKTYphl Ul MAcCCHBHBIX HAOOpOB JAHHBIX :
npakTudeckoe pykoBoacTo / [I. Memxkenosud, 3. Taxuposud ; miep. ¢ anri. A. B. Jlorynosa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anexTponnsiid. - URL.:
https://znanium.ru/catalog/product/2205044.

2. Opnos, C. A. Teopus 1 IpakTHUKa A3bIKOB IPOrPaMMHUPOBaHUS : yueOHUK i By30B / C.
A. Opnos. - Cankr-IlerepOypr : [Turep, 2021. - 688 c. - (Crangapt 3-ro mokonenus). - ISBN 978-
5-4461-9740-8. - Tekcr : anekTponnsiid. - URL: https://znanium.com/catalog/product/1857045.

3. bxaprasa, A. ['pokaem anroputmsl. MumocTpupoBaHHOE MOCOOHE ISl TPOTPAMMHUCTOB
u mobonsITcTBYIOMUX : mocodue / A. bxaprasa. - Cankr-IletepOypr : Ilutep, 2021. - 288 c. -
(Cepus «bubmmoreka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekcr : 37IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

4. Axwman, U. 40 anroputMoB, KOTOpbI€ JOJKEH 3HATh KaKblid mporpaMMucT Ha Python :
npaktudyeckoe pykoBoiactBo / M. Axmaxn. - Cankr-IlerepOypr : Ilutep, 2023. - 368 c. -
(bubmuotexka nporpammucta). - ISBN 978-5-4461-1908-0. - Tekcrt : snekrponHsii. - URL:
https://znanium.com/catalog/product/2122957.

Jononnumensnan numepamypa:

1. TTanwmii, Y. A. JluneiiHoe nporpaMMupoBaHue : yaeOHUK Juist By3oB / U. A. [anuit. — 2-
e m3A., ucnp. u jaon. — MockBa : M3marensctBo IOpaiit, 2025. — 175 c¢. — (Bsicuiee
oOpazoBanue). — ISBN 978-5-534-04716-5. — TexkcT : anekTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

2. MeToibl ONTUMU3ALIMU: TEOPUS U aJITOPUTMBI : YUeOHHUK /711 By30B / A. A. UepHsk, XK.

A. Yepnsik, FO. M. Merensckuii, C. A. bormanoBu4. — 2-¢ u3M., Ucnp. u aomn. — MOCKBa :
WznatenbctBo FOpaiit, 2025. — 354 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHwii // OOpa3zoBatenbHas mnatdopma HOpait [caiit]. — URL:

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

3. Cyxapes, A. I'. UucneHHble METO/Ibl ONTUMHU3ALUY : YIEOHUK U IPAKTUKYM JIJISl BY30B /
A. T. CyxapeB, A. B. Tumoxos, B. B. ®enopoB. — 3-¢ u3a., ucnp. u jgomn. — Mocksa :
WznatenberBo FOpaiit, 2025. — 367 ¢. — (Briciee oOpa3osanue). — ISBN 978-5-534-17381-9.
— Teker : osnextpoHHbli // OOpasoBarenpHas miatgopma IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/562179.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00eCTIeYMBaIONICHi TPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCLUIUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEIbCKON PabOT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.
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[TomernieHus1, KOTOPBIE MPEICTABIISIIOT CO00M yUeOHBIE ayAUTOPUH IJIsl TPOBEICHUS 3aHSATHIA
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOrO (MPAKTUYECKOT0) THIA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTaIl|H, a TAKKE
MOMEIIEHUS JUISI CAMOCTOSITEIILHOW padOThI M IOMEIICHUS U1 XPAHCHUS B TPOPUITAKTHIECKOTO
oOcCiTy>)xuBaHus yueOHOTO 000pynoBanus. [loMeleHns] YKOMIUIEKTOBaHbI CIICIIUATN3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTaBICHUS YIeOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUIUTMHBI (MOTYyJIsl) OOECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIAMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHMHU KaIbKYJISITOPAMHU;

—  CHEIHMATM3UPOBAHHBIM 000pYyI0OBaHHUEM, BKIIFOYAs! IEMOHCTPAIIMIOHHOE 000PYIOBaHHE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOTHI 00YUYAIONINXCS, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUI WCIOJIb30BaHUSI WHBAIUIAMHU M JIUI[AMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
oOecrieyeHHEM  JIOCTyNa B JJICKTPOHHYK  MH(POPMALMOHHO-00pPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyuaronmMest TPEAIOCTABIsIeTCS JOCTyN (B TOM 4YHCIIE YIAlIEHHBIH) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHCJIC AJICKTPOHHBIM OMOJIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MPOQECCHOHATIBHBIM 0a3zam
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa CcbLika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbaza mausbix g | T-cnemuanucros https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
MpPOrpaMMHOTO  OOecleueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | nnnensuonHOe
BpaysepsI:
SAnnekc.bpaysep OTEUYECTBECHHOE cBOOOJTHO pacpoCTpaHsieMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3HOHHOE
TeXstudio 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
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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/

Adobe Acrobat Reader | 3apyOexkHOE | CBOOOIHO pacIpoOCTpaHsIeMOe
IporpamMmHoe oGecnievyeHune 15l IVIAHMPOBAHHUS M Y4€TA BPEMEHM:

Toggle app | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esxuoe | muuensnonnoe

Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe

Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nuuensnonnoe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

KoncynprantlLioc: cripaBouHO-IIpaBOBast OTEUECTBEHHOE JIMIICH3HOHHOE

cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Crangaptabiii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOe)KHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Anaconda 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIPOCTPaHAECMOE
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpoCcTpaHsieMoe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mponecce u3ydeHUs AUCHUIUIMHBL (MOIYJS) «ANTOPUTMBI M CTPYKTYpBI JIaHHBIX.
IIponBuHyTHIN ypoBeHb. HacTh 1» B paMKax TEKyIIEro KOHTPOJSA YCIEBAEMOCTH MCIOJIb3YHOTCS
Takue BHUJbl y4eOHON paboTbl, Kak JIEKIMs, CEMUHAphl U JOMAIIHUE 3a/laHMsl, KOJUIOKBUYM, a
TaKXe Pa3JIMYHbIe BUJIbI CAMOCTOSTEIBHON PabOThl 00Y4aOIUXCs 110 3aJaHUI0 NPENoAaBaTeNs,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB MPO(ECCUOHATILHOM JIEKCUKH, 3aKPETJICHUE MPAKTUIECKUX
npodeCCHOHATBHBIX KOMIIETEHIIHHA, TOOIPEHNE HHUIHATHB.

Jlekyuss — cUCTEMAaTHYeCKOe, MOCIEAOBATEIbHOE, MOHOJIOTHYECKOe
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIYeTCS BECTH KOHCHEKT JIEKIUi: KPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHl B PEKOMEHJOBAaHHOW JuTeparype. Ecnu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEMoJIaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

H3JI0KCHUEC

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktTuBHas paboTa CTyJeHTa HAa CEMUHApeE,
€ro OTBETHI Ha BOIPOCHI MIPETOaBaTelNls U y4aCTHE B TUCKYCCHH.
J1s1 yCIIENIHOTo y4acTHs B CEeMUHApe CTYICHTaM PEKOMEHIYETCSI 3apaHee 03HAKOMHUTHCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
aKTHBHO CJIYIIaTh U BOBJIEKATHCS B JIUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apIyMEHTHPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOAACPKUBATH TUATIOT C OJHOKYPCHUKAMHU,
4TOOBI 000TaTUTH O0CYKJECHUE U PACIIUPUTH CBOU 3HAHUSI.

KOJZJZOK@MJ/M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BCCTCH CTYJICHTY 3apaHCC,

B mponecce IMOoArOTOBKHM K KOJUIOKBUYMY H€O6XO,Z[I/IMO IMPpOaHAJIU3NPOBATH y‘le6HBI€
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘IC6HI/IKaMI/I N JONOJHUTCIBHBIMKU HMCTOYHHMKaMMU,
AKINCHTHPYSA BHHMAHHMC Ha KIIIOYEBBIX TEMax. PCKOMGHI[yeTCSI CO3aaTh CTPYKTYPUPOBAHHBIC
KOHCIICKTBI, BLLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Ham AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMIOJTHEHUS. PexoMeHayercs pa30uBaTh 3aaHusl HAa STAIbl, YTOOBI
n30exaTh TEeperpy3kd W JIydille yCBOWTH Marepuai. Mcmonab3oBaTh pas3iidyHble HWCTOYHUKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Camocmosmenvruass paboma — padoTa CTYJEHTOB, HAIpaBJIEHHAs Ha YIIIYOJIEHHOE
W3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHI0BAaHHBIMHU
MaTepuajiaMH MPU MUHUMAIBHOM y4YacTHH MperoiaBares. 3aaun CTyeHTa BKI0YaloT padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

bonycnvie b6annvt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHI MOTYT MOJYYHUTh 32 BBIOJHEHHE
JIOTIOTHUTEIIbHBIX 33/1aHUH.

®opmar OOHYCHBIX OAJUIOB MO3BOJIAET CTYJAEHTAM YJIYYIIUTh OOIIYIO OLEHKY MO KypCy U
CTUMYJIUPYET yIIIyOJIeHHOE U3yYeHHUE MaTepuaa.

Cucrema oneHHBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUILINHE (MOAYJII0)

Kputepun nosyuyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIETEHUHA MO
AUCHUILIMHE (MOAYJIK) AJTOPUTMBI M CTPYKTYPbI AaHHbIX. IIpoABHHYTBIH YpPOBEHb.
Yacrp 1»

OneHuBaHue YpOBHSA Y4E€OHBIX JOCTIXKEHUH, OOYYaroMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUIE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

[Ipome:xyTouHasi aTTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIECTBIseTCS B (opme
9K3AMeHa, Py STOM MPOBOJAUTCS OIIEHKA KOMITETEHIINH, C(HOPMUPOBAHHBIX IO TUCIIUATIINHE.

Jlnst olleHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
nATHOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:

JecarudannbHas IlsaTudamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1inyHO CTyaeHT OJTHOCTBIO BIIAZICET 3HAHUSIMH, M3JI0KEHHBIMHU
9 OTIn4HO B pabouell mporpamMmme, H TIYyOOKO  OCMBICISIET

8 OTIMYHO JAUCHUIUINHY. On CaMOCTOATCIIBHO n  JJOrHYCCKHU

IMOCJICA0BATCIIbHO OTBEYACT HA BCC BOIIPOCKHI, aKIICHTUPYA
BHHUMAaHHE HA HaHOOJIee BaXXKHOM. YMeEET AHAJIN3UPOBATD,
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JlecaTnbanabHas
OIleHKA

IIaTnoaaILHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHHusl 1o
JucHMIInHe (MOIYJIIO0)

CpaBHHBATb, KJ1acCu(UIIMPOBATH, 000011aTh,
KOHKPETU3HPOBaTh M CHCTEMATU3UPOBATh H3yYCHHBIH
MaTepHa, BRIACISS KIFOUEBhIE MOMEHTHI M yCTaHABIUBAS
MPUYUHHO-CIICJICTBEHHBIE CBA3U. YeTKo (GopMynupyer
OTBETHI, YBEPEHHO  HMHTEPIPETHPYET  PE3yJIbTaThI
aHATM30B W JPYTUX HCCICAOBAaHHM, a TaKkKe peract
cioxHbie 3a1a4u. CTYJIEHT XOPOIIO 3HAKOM C METOAaMH
HCCIICIOBAHUS, HEOOXOMUMBIMHM JJISI  MPAKTUYICCKOM
JESTEIBHOCTH, M YMEET CBA3BIBATH TCOPETHUECKHUE
ACTEKThl JUCHMIUIMHBI (MOIYJSI) C MPAKTHYCCKUMH
3a/1a4aMH.

Xopomo

Xopomo

CryneHt o0nagaeT 3HAHUSMH MpEAMeTa IOYTH B
MTOJTHOM o0Beme paboueit MIPOTPaMMBI "
CaMOCTOATENbHO, JIOTMYECKH MOCIEN0BATEIbHO U
BCECTOPOHHE OTBEUacT Ha BCE BOMPOCHI, AKIEHTHPYS
BHUMaHNE Ha HanooJee 3HaYNMbIX MoMeHTaX. OH ymeeT
AHAJIN3UPOBATh, CpaBHUBATD, KHaCCI/I(bI/IHI/IpOBaTB,
000011aTh, KOHKPETHU3UPOBATh W CHCTEMAaTH3HPOBATH
H3y‘1€HHI:II>i Martcpuall, BEIACIAA €ro KIIFOYCBBIC ACIICKThL
u yCTaHaBJIMBas MMPUYINHHO-CIICACTBCHHBIC CBA3U.
®opmynupyeTr cBOM OTBETHI, yBEPEHHO HHTEPIPETUPYET
pe3yiIbTaThl aHAIM30B U APYTHX UCCIIECAOBAHMIA, a TAKKE
pelaeT CJIOXHbIE CHTyalMOHHbIE 3amadd. CTyaeHT
XOpOLIO  3HAKOM C  METOJAaMM  HCCIIEJOBaHMS,
HEOOXOJUMBIMHU JUISI TPAKTUYECKOU JIEATSIILHOCTU, U
yMEeT CBS3bIBATh TEOPETHYECKUE ACHEKTHI MPEAMETa C
MPaKTUYECKUMH 33 JauaMH.

) Y 10BNIETBOPUTENTHHO

Y 10BIETBOPUTENBHO

Cryment  obmamaer  0a30BBIMM ~ 3HAHUSAMH IO

JHMCIUIUTAHE (MOJIYJTIO0), HO HCTIBITBIBAET TPYIHOCTH ITPH
CaMOCTOSITETIBHBIX OTBETAaX W HCIONB3YEeT HETOYHBIE
(bopmynupoBkH. B X0/1€ OTBETOB OH IOMyCKAET OIMINOKH,
Kacatomuecss cyTd BompocoB. CTyaeHT cnocoOeH
pelaTh TOIBKO caMble TIPOCTHIE 3a/1aUH U BIIAZEET JIUIIh
MUHHMAJITBHBIM HA0OPOM METOJIOB UCCIICTOBAHUS.

He cnan

He cnan

He cnan

CTy,Z[GHT HC OBJIaACJI 00s13aTeNbHBIM MUHUMYMOM
3HAHWM 110 MpeAMETY U HE MOXKET OTBETUTH HAa BOIIPOCHI,
JaxXe CCJIM IpernoaaBaTCiib 3aJacT AJOIMOJTHUTCIBHBIC
HaBOJAIMEC BOIIPOCHI.

Jucnunimza (MOAyNb) «AJTOPUTMBI U CTPYKTYpBI JaHHBIX. [IpOIBUHYTHIN YPOBEHb.
YacTs 1» onleHuBaercs cieayronmM o0pa3oMm:

AKTHBHOCTD Bec |KoauvecTBO Onucanue
Homamraue 3amanus | 30% 8 HaGop 3amad o remam HeJenu
KonuTponbhas pabdora | 20% 1 HabGop nuckMeHHBIX 3a1aHuil 10 TeMaM JAUCIUTUIHHEI,

KOTOPBIC HY?>KHO PCIINUTL 3a OTPAHUYCHHOC BPCMS
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Komnnoxsuym 30% 1 VYcTHBIE OTBETHI Ha BOIIPOCHI, CHIMCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

DK3aMeH 20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3aIaHUCM,
HaIpaBJICHHBIM Ha IPOBEPKY MOJTYYCHHBIX 3HAHUH U
HaBBIKOB 110 JUCIHUIUIAHE (MOJIYJTIO)

®opmyJia pacyéTa MTOrOBOH OIEHKHM MO JMCHUILIMHE (MOXYJII) «AJITOPUTMBI U
CTPYKTYPHI AaHHbIX. [IpoaBuHYTHIH ypoBeHb. UacTh 1»: «0,3 x Jomamraue 3aganus+ 0,2 x 3a
KOHTpoJIbHYI0 padoty + 0,3x KomtokBuym + 0,2 X Dk3amen».

B pamkax u3yueHus AUCHUILTUHBI (MOIYJIs1) BO3MOXKHO MOTY4YeHHE OOHYCHBIX 0aIOB BO
BpeMsl ayAUTOPHON paOOTHI.

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MO1YJII0)
IIpuMepHBbIH CHUCOK ONpeAeIeHUH 11 KOJJIOKBHYMA

Kaaccudukanus cTpykTyp JaHHBIX
1. CTpyKTYpBI JaHHBIX - OTIPECIICHUE U KIIACCU(DUKAIIHS.
2. JluHeiiHble CTPYKTYPbI JaHHBIX - ONMCAHUE U IPUMEPBHI.
3. HeauHeliHbIe CTPYKTYPbI JAHHBIX - ONIMCAHUE U TIPUMEPBHI.
4. CraTuyecKue H JUHAMUYECKHE CTPYKTYPHbI JAHHBIX - PA3JINYUSI U IPUMEPHI.
5. AoécrpaxktHble Tunbl JaHHbIX (AT/I) - onpeneneHue U npuMepsI.
6. KoMmiekcHble CTPYKTYPbI JaAHHBIX - OTPEeNIEHUE U IPUMEPHI.
Crekn
7. Crek - onpe/eneHre u OCHOBHbIe onepauuu (push, pop).
8. IIpuMeHeHHe cTeKa - IPHUMEPHI UCIIOJIB30BaHMs (00paTHas MMOJIbCKask 3aIiCh, OTMEHA
JIEUCTBUM ).
9. AJIropuTM NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - OTIMCAHNE U peaTn3alusl.
10. Peanm3anus cTeka ¢ NOMOIIbI0 MACCUBA - ONTUCAHKE U aHAIN3.
11. Peanm3anms creka ¢ HOMOIIBIO CBA3HOIO CIIUCKA - ONMCAaHUE U aHAJIHU3.
Ouepenu
12. Ouepensp - onpeeeHIe U OCHOBHBIE onepanuu (enqueue, dequeue).
13. KoubuieBasi ouepeb - ONpe/ieieHue U peaan3anus.
14. IIpuopuTeTHasi oYepeab - ONpeAeICHIE U IPUMEHEHHUE.
15. Ouepenasp ¢ 1ByMsi KOHIAMU (JeKa) - ONPE/IeNICHHE U ONepaIUHy.
MHo:xecTBa M CJIOBapHU
16. MHO:kecTBO - OTIpe/IeTICHUE U OCHOBHBIE orepanuu (00beAMHEHNE, TIEPEeCEUCHHE).
17. CnaoBapsp (accoumaTHBHBIH MAaCCUB) - OTIPE/ICIICHUE U IPUMEHEHHE.
18. Xem-radaumna - onpeaeneHue, QyHKIUN XSITUPOBAHUS U KOJUTH3UH.
19. AnropuT™M NMOMCKAa B MHOKECTBE - PA3JINYHBIC MTOIXOIBI H UX CIOKHOCTb.
20. luHaMuYecKHe MHOKeCTBA - pean3aius U MpuMeHeHHe.
OnHocBsI3HbIE JIHHEITHbIE CITUCKHU
21. OxHOCBA3HBII CNUCOK - ONIPE/IEIICHNE U OCHOBHBIC orepaiuu (1o0aBiIeHue, yaIeHHe).
22. PeBepcupoBaHue OTHOCBSI3HOTO CITUCKA - AJITOPUTM U CIIOKHOCTb.
23. Ilouck 3j1eMeHTa B OJJHOCBSI3HOM CIIMCKE - AITOPUTM U CIOKHOCTb.
24. Causinue ABYX OTCOPTHPOBAHHBIX CNIMCKOB - aJITOPUTM U PEaTH3aIls.
25. Yaanenue 1y0JMKATOB U3 OJTHOCBSI3HOTO CIIMCKA - AJITOPUTM U peaTh3aIlysl.
Mukanvyeckue CIUCKHU
26. IluKIMYeCKUii OTHOCBA3HBIIH CNUCOK - ONPEICTICHUE U OTIEPAIIHH.
27. Ilouck 3jieMeHTa B HMKJINYECKOM CIUCKE - aJITOPUTM U CIIOKHOCTb.
28. CiinsiHMe NUKJIHNYECKUX CUCKOB - AITOPUTM H pealli3alius.
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JIByCBSI3HBbIE JINHEHHbIE CITUCKHT
29. JIBYCBAI3HBII CIIUCOK - OTIPEJICICHUE U OCHOBHBIE OTIEPAIIHH.
30. IlpenmyiecTBa U HEJOCTATKH JABYCBSI3HOI0 CIIMCKA MO0 CPABHEHHUIO C
OHOCBSI3HBIM - aHAJIM3.
31. PeBepcupoBaHue IBYCBA3HOI0 CIIUCKA - AITOPUTM U CIOXKHOCTb.
32. Yaajienue 3JieMEHTA U3 IBYCBS3HOI'0 CIIMCKA - aJITOPUTM U peaTH3alys.
OO0mme Tembl
33. CpaBHeHHe CTPYKTYP JaHHBIX - KOT/Ia UCIIOJIb30BaTh KAXKAYIO U3 HUX.
34. Cno:xxHOCTDH Onepanuii - BpeMeHHasl U MPOCTPAHCTBEHHAS CIIOKHOCTD JIJISl pa3IUYHbBIX
CTPYKTYP.
35. Peaniuzanusi CTPYKTYPbI JAHHBIX B PA3JIMYHBIX I3bIKAX POTPAMMHUPOBAHMS -
IPUMEPBHL.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJTOPUTMAX - IPUMEPHI UCIIOJIB30BAHUS.
37. Anroputmbl Ha rpadax - cBs3b C JMHEHHBIMU CIIUCKAMHU.
38. CTpYKTYpbI JaHHBIX /UIS peajiu3aluu ouepe/ieil M CTEKOB - Pa3JIMYHbIC TOAXO/bI.
39. /luHaMuyeckoe BblieIeHHEe MaMSATH - paboTa ¢ yKa3aTesIMH.
40. O030p nony.JasipHBIX OHOJIHOTEK 115 padOTHI €O CTPYKTYPAMH JAHHBIX - IPUMEPHI U
MpUMEHEHUE.

IIpumepHbIe 3a1aHUSA I KOHTPOJIbHBIX padoT
KonrtpoabHnas padora

3aganme 1. Onummre anroput™M EBinaa Ans HaxoXISHUs HauOOJdbIIEro oOIIero
nenurens (HOM) nByx uncen. [IpuBenure npumep paboThl alropuT™Ma Ha KOHKPETHBIX YMCIaX.

3ananme 2. Peamusyiite anroput™m Pemiera Oparocdena s HaxOXKIEHUS BCEX MPOCTHIX
ymcen 10 N. O0bsicHUTE, KaKk padOTaeT 3TOT AJITOPUTM, U IPUBEAUTE IPUMEP €0 UCIOJIB30BAHNUS.

3ananme 3. O0bscHuTe, 4TO Takoe (pakropuzanus uucesn. Hamummre anroput™ Juis
HAXOX/IEHUS MPOCThIX MHOXKHUTEJIEH 3aJJaHHOTO YHUCJIa U MPOAHAIU3UPYHTE €ro BPEMEHHYIO
CJIOKHOCTb.

3aganue 4. PeanusyiiTe peKypCUBHBIA anroput™M JUisi OMHApHOrO IOMCKAa B
OTCOPTUPOBaHHOM MaccuBe. I[IpuBennure nmpumep MaccuBa M 2JIEMEHTA NS MOMCKA, a TaKKe
00BsICHUTE, KaK pabOTaeT Balll aJITOPUTM.

3apanme 5. Hanmummure anropuT™ s LEIOYHMCICHHOTO OMHApHOIO MOUCKA MO OTBETY.
[TpuBenute npumep 3aAayu, IJ€ ITOT METOA MOXET ObITh NPUMEHEH, M OOBSCHUTE IIaru
aJIropuTM™Ma.

3aganue 6. [lpuBeaure npumepsl 0a30BBIX COPTUPOBOK (ITy3BIPHKOBAs, BCTABKaMH,
BBIOOPOM) M TMPOAHATM3UPYHTE MX BPEMEHHYIO CIOXXHOCTh B JIYYIIEM, CPEIHEM M XYIIIeM
cilydasix.

3aganue 7. OnummMre airopuTM COpPTUPOBKM ciausHueM. Peanusyiite ero u
MIPOAHANIU3UPYITE BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIOKHOCTb.

3ananme 8. Peanusyiite anroput™ ObicTpoil coptupoBku. OOBsICHUTE, Kak BBIOMpaeTcs
OTIOPHBIN AJIEMEHT U KaK 3TO BIMSIET HA 3PPEKTUBHOCTH aJITOPUTMA.

3ananue 9. OObsicHUTE METOA JIBYX yKa3aTeJel v MpUBeIuTe MPUMEP ero UCIOIb30BaHHA
JUTSI peLIeHUs 3a]Ja41, HalpUMep, JUIsl HaX0XKJIEHUS Maphbl YUCEIl B MaCCUBE, CyMMa KOTOPBIX paBHA
3alaHHOMY 3HA4YE€HHUIO.

3aganue 10. Onummre anroputm "cKoIb3sIIee OKHO" ¥ PUBEAUTE IPUMED 3a/1a4H, TJ€ OH
MOXET OBbITh MPHUMEHEH, Hampumep, Il HAXOXAECHUS MaKCHUMAIbHOM CyMMBI MOJMAacCHBa
buKcHpoBaHHOM AMHBL. Peann3yiTe anropuTM U MpoaHAIU3UPYHTE €ro CI0KHOCTb.
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IIpuMepHBbIe JoMalIHKeE 3aJaHUS
Jomamnee 3axanune no teme: «I'padgbn

1. PeanusyiiTe cTpyKTypy AAHHBIX JUISl NIPEJCTaBlIeHUs rpada ¢ UCIOIb30BAHUEM CIIUCKA
CMEXHOCTH M MaTpHIIbl CMeXHOCTH. HanmumunTe ¢pyHKuuu i 1o0aBiIeHUs U yAaJIeHHUs BEpPIIUH
u pedep, a TaxKe A7 BbIBOJA Tpada Ha SKpaH.

2. Peanu3yiite anroputmsl 00xoxa rpada B rimyouny (DFS) u B mupuny (BFS). Hanummure
IpOrpamMMy, KOTOpasi BBIBOJUT MOPSAIOK MTOCELICHUs BEPIIMH Ul 3aJaHHOro rpada 1 HadajabHON
BepIuuHbL. [IpoaHanu3upyiiTe BpeMEHHYIO CII0KHOCTh KaXK10T0 aJlFOPUTMA.

3. Peaymsyiite anroputm JIeHKCTpPHI 71 TOMCKA KpaTYanIero myTyH B B3BEIICHHOM rpade
6e3 orpuuarenbHeIx pedep. Hammmmre mporpammy, KOTOpas HaxXxOIUT KpaT4aWlWid IyTh OT
3aJJaHHOM Ha4aJbHOM BEPIUMHBI JJ0 BCEX OCTAJIbHBIX BEPIIMH Ipada.

4. Hanmmmte mporpaMMmy Jjisi OOHapy)KEHUS IMKJIOB B OPHCHTUPOBAHHOM H
HEOpPUEHTUPOBaHHOM rpadax. Mcnonbs3yiite aaroputm o06xoaa B IIIyOMHY C OTCIIEKHMBAHHEM
coctosiHus BepiuuH. [IpoBepbTe paboTy nporpaMmsbl Ha HECKOJIBKHUX IPUMEpaXx.

5. Peanuzyiite anroputmbl Kpyckana u [Ipuma juisi moucka MUHMMalIbHOTO OCTOBHOTO
JiepeBa B CBSA3HOM B3BEIICHHOM HEOPHEHTHUPOBaHHOM rpade. CpaBHuTe 3((HEeKTUBHOCTH 000MX
QITOPUTMOB Ha PA3JIMYHBIX TECTOBBIX JAHHBIX.

I[OMaIIIHee 3aJlaHHuE 110 TEME: «,}IepeBbﬂ IoOuCKa»

1. Co3naiite kiacc juist OuHapHoro nepeBa noucka (BST), xoropelifi mopnepxuBaer
orepanuy BCTaBKH, yAaJ€HUS U MOMCKa 3J1eMEHTOB. Peanusyiite MeTonbl uisi 00xona repena
(uHOpAEp, NpedUKCHBIH U MOCTPUKCHBINA) M HAMMIIUTE TECTbl Ul MPOBEPKU KOPPEKTHOCTHU
paboThI Balero Kiacca.

2. Uccnenyiite pa3ianyHble METO/Ibl OaJaHCHPOBKHM OMHAPHBIX J1€PEBHEB MTOMCKA, TAKHE KaK
AVL-nepeBbs nnm KpacHO-uepHbIe JepeBbs. PeanusyiiTe oquH U3 TUX METOJIOB U CPAaBHUTE €TI0
¢ 0OBIYHBIM OMHAPHBIM JIEpEBOM MOUCKA 10 BPEMEHH BBIMOJIHEHUS ONlepalvii BCTaBKH, yaJIEHUS
Y TIOHCKA Ha Pa3JINYHbIX HA0Opax JTaHHBIX.

3. Hanummre nporpammy, KoTopast HaX0IUT K-if 0 BeTMUMHE 3JIEMEHT B OMHAPHOM JiepeBe
noucka. Mcnonb3yiite 00xXo aepeBa JUIsl peleHus 3TOH 3aJjauu U MPOaHAIU3UPYITE CIIOKHOCTD
Ballero anropurma. [IoaroroBpTe 0T4ET O BPEMEHU BBIMOJHEHUS IS PA3IMUHBIX 3HAUCHUH K.

4. Peanu3yiite (pyHKIIMIO, KOTOpasi MPOBEPSET, SIBISIETCA JIM 3aJaHHOE JEpeBO OMHAPHBIM
JepeBoM Tmoucka. Mcmosnb3yldTe peKypCHBHBIM NOAXOJ s NPOBEPKH IMPAaBUIBLHOCTU
pacnosiokeHus y3i10B. Hanummre TecTbl ¢ pa3InyHbIMU JEPEBbSIMH, YUTOOBI IPOIEMOHCTPUPOBATH
paboty Bamei GyHKIUH.

5. Hccnenyiite npakTuyeckoe NpUMEHEHNE IEPEBLEB MOMCKA B pEAIbHBIX 3ajjauax, TaKuX
KaK peajin3alus cloBapei WK HHAEKCOB B 0a3zax JaHHbIX. Hamummre kpaTtkoe uccienoBaHue o
TOM, KaK JIepeBbsI TOMCKA TOMOTal0T B OPraHU3aIlK U OBICTPOM JOCTYIIE K TaHHBIM, U IPUBEAUTE
IIPUMEPBI UX MCIIONIb30BaHMsI B IPOrPaMMHUPOBAHUH.

Ilpumepnuie 6onpocwl 0151 NOO2OMOBKU K CEMUHAPAM

1. Yro rakoe anroputm? ONUIINTE OCHOBHBIE XapaKTEPUCTUKU, KOTOPBIE JOJDKEH UMETh
AITOPUTM.

2. OOBsiCHUTE pa3HUILYy MEKIY BPEMEHHON M MPOCTPAHCTBEHHON CII0KHOCTBIO AJITOPUTMA.
[IpuBenuTe NpUMEPBL.

3. OnumuTe pa3nuyus MeX,y MaCCUBaMHU M CBA3HBIMH CITUCKaMH. B Kakux cuTyanusx
MPEOYTUTENbHEE UCTIOIB30BaTh KaXAYI0 U3 ATUX CTPYKTYp AaHHBIX?

4. Yto Takoe 6buHapHOE JiepeBo? ONMUIINTE OCHOBHBIE OIIEPaIlu, KOTOPBIE MOXKHO
BBITNIOJIHATH ¢ OMHAPHBIM JIEpEBOM (HampuMep, BCTaBKa, yaajaeHue, 00Xom).

5. OOBsicHMTE, UTO TaKOE€ OPUEHTUPOBAHHBIN U HEOPUEHTHPOBaHHBIH rpad. [Ipusenute
IpPUMEPBI IPUMEHEHUS rpa)oB B pealibHbIX 3a/1a4ax.

6. Omummre anroput™ JleHKCTphl U1 MoMCcKa Kparyaiiiero mytu B rpade. Kakue
OTPaHUYEHUS y ITOrO aIropuTMa?
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7. CpaBHUTE aITOPUTMBI COPTUPOBKH "My3bIpbKOM" 1 "OBICTpOil copTupoBKHU". KakoBa nx
BpEeMEHHasl CJI0KHOCTb B JIYUIIIEM U XyALIeM cirydae?

8. Uro Takoe x3m-tadnuna? KakoBbl OCHOBHBIE ONEpaIy C X3I-TaOJUIaMU U KaK OHU
obecrieunBarOT 3P PEKTUBHBIN TOCTYM K TaHHBIM?

9. Onumure pa3nuuusi MEXy CTEKOM U odepeabto. [IpuBenuTe npumepsl, rae Kaxuas u3
3THUX CTPYKTYP JaHHBIX MOKET OBITh UCIIOJIb30BaHA.

10. Omnumute anroput™ Kpyckaina ais HaX0XA€HUS MUHUMAIbHOTO OCTOBHOTO JIEpEBa.
KakoBbI ero OCHOBHBIE IIATH U CII0KHOCTB?

11. Yro Ttakoe anroputm? I[lepeuncinure OCHOBHBIE CBOICTBA, KOTOPBIE TOJIKEH UMETh
QITOPHUTM.

12. OObsicHUTE pa3HUILy MEXAY BPEMEHHOMN U MPOCTPAHCTBEHHOMN CJIOKHOCTHIO. Kak oHI
U3MepsIoTces?

13. B uem pa3zHuIa Mexay CTAaTUHUECKUMU U JUHAMUYECKUMU CTPYKTYpaMH JTaHHBIX ?
IIpuBenuTe NpUMEPBI.

14. KakoBbI OCHOBHBIE IPEUMYIIECTBA U HEJOCTATKU MAaCCUBOB 110 CPABHEHUIO CO
CBSA3HBIMU CIHCKaMU?

15. Yro Takoe GuHapHOe nepeBo norcka? KakoBbl ero OCHOBHBIE CBOMCTBA?

16. Omnpenenure, uto Takoe rpad. Kakue cnocoOsl mpeacrapnenns rpadoB BbI 3HaeTe?

17. OObsicHuTe, B 4eM pa3Hulia Mex 1y 00xoa0M B rnmyouny (DFS) u 06xonoM B mmpuny
(BFS). B xakux ciyyasix Jiydlle UCII0JIb30BaTh KaKblii U3 METO10B?

18. KakoBbI OCHOBHBIC MPUHIIUITBI PAOOTHI aliropuTMa "ObicTpoii coptupoBku"? Kakosa
€r0 BPEMEHHasI CIIO)KHOCTD B JIy4IlIeM H XYJIIeM cirydae?

19. Yro Takoe x3mi-Tabnuna u kak oHa padoraer? KakoBbl OCHOBHBIE ONE€paIiH C X3III-
Tabiuuamu?

20. OnuimTe OCHOBHBIE OTNEPAIMH, KOTOPHIE MOXKHO BBIMOIHITH CO CTEKOM U OYEPEIBIO.
[TpuBeauTe IPUMEPHI X TPUMEHEHHS.

21. Kak pabotaet anroputm JleiikcTppl? B Kakux ciaydasx OH MOXKET He cpaboTaTh?

22. Onummute anroput™ Kpyckana s Hax0XJeHHS MUHAMAaJIbHOTO OCTOBHOTO JepeBa.
Kakue cTpyKTypbl JaHHBIX MOT'YT OBITh UCIIOJIb30BaHbI JUIs €r0 peanu3aumn?

23. OnummuTe aNropuT™M COPTHPOBKH CIHsTHUEM. KakoBa ero BpeMeHHast CII0)KHOCTB?

24. Yro Ttakoe qUHaMu4eckoe nporpammupoBanue? Ilpuseanre npumep 3aa4uu, KOTOPYIO
MOYKHO PEIINTH C TIOMOIIBIO 3TOTO METO/A.

25. KakoBbl OCHOBHBIE pa3IHuus MEXAY JTUHEHHBIM U OMHApHBIM NoMcKoM? B kakux
CITydasix KaXKIbli U3 HUX IPUMEHSIeTCs?

26. Kak MOXHO ONTHMHU3UPOBATh MOMCK B MACCHUBE, €CIIM OH OTCOPTUpOBaH? Onummre
IrOpUTM OMHAPHOTO MOKCKA.

27. O0ObACHUTE, KaK pelaeTcs 3a7aya 0 proK3aKe ¢ OMOIIBI0 JMHAMUYECKOTO
IPOTPaMMHUPOBAHHUSL.

28. Yro Takoe cOanmancupoBanHoe aepeBo? IIpuBeanrte npumeps! cOanaHCUPOBAHHBIX
JIEPEBBEB M UX MMPEHMYIIECTBA.

29. Kak MoxHO ncnosb3oBath anroput™ droiiga-Yopiuenia 11 HaX 0K ISHUS
KpaT4yalInx myTel Bo B3BelIeHHOM Irpade?

30. Yro takoe trie (nmpeduxcHoe nepeBo)? KakoBbl ero OCHOBHBIE IPUMEHEHHUs?

3apanus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JMCUHUILIAHE (MOTYJII0)

Ne n/m 3ananue OTtBeT KoMmnerenuus

1. CTpyKTypa JaHHBIX MIPEJCTABISIET COOOH: 0 OIIK-6
a) Habop MpaBUJI ¥ OTPaHUUCHUHN, ONPEACIISIONINX CBSI3H
MEXIY OTAEIBHBIMU 3JIEMEHTAMH U TPYIIaMH JaHHBIX
0) HabOp TIpaBUII M OTPAHUICHUH, OTIPEACIISIONINX CBSA3H
MEXKIY OTAETbHBIMU 3JIEMEHTAMH JTaHHBIX
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B) Ha0OP MPABWII U OTPAHUYEHUH, ONIPEACIISIOMINX CBSI3U
MEXIY OTAEIbHBIMU TPYIIIaMHU TaHHbBIX
T') HEKOTOPYIO HEPAPXHUIO JAHHBIX

2. JInHenHsIi CIMCOK, B KOTOPOM JOCTYIIEH TOJIBKO a OIIK-4
MOCJIETHUN 3JIEMEHT, Ha3bIBACTCA:
a) CTCKOM
0) ouepenbio
B) JICKOM
T') MaCCIBOM
1) KOJIBIIOM

3. CTpyKTypa AaHHBIX, paboTa ¢ 3JIeMEHTaMU KOTOPOH B OIIK-6
opraam3oBana o npuniuny FIFO (nmepBerit mpumen -
TIEPBBIH YIIIEN) 3TO:
a) Ctex
0) lex
B) Ouepens
r) Crncok

4, B 4uém ocobenHOCTH Ouepenu? a OIIK-4
a) OTKpBITa ¢ 00X CTOPOH;
0) OTKpHITA C OTHOM CTOPOHBI HA BCTAaBKY U yIaJICHUE;
B) JIOCTYIEH JIIO00M AJIEMEHT.

5. KakoBo mpaBuiio BBIOOPKH 3JIeMEHTa U3 CTeKa? 0 I1K-3
a) TePBBIN DIIEMEHT;
0) mocnemHMI IeMeHT; (*iocneaHuit T00aBIICHHBIH)
B) JIt0OO# JIEMEHT.

6. Kakoli anroputm ncnosnb3yercs Ui HaX0KJIeHUS Anroputm OIIK-4
Haubouspmero obmero aenurens (HOM) aByx gucen? EBxnunma

1. Kax Ha3pIiBaeTcst METO/I, KOTOPHIH MO3BOJISET HAXOIUTH Pemero OIIK-4
BCE€ MPOCTHIE YHCIIA JI0 33JJaHHOTO Yncia n? Opatochena

8. Kakoli anroput™ COpTUPOBKH UMEET CPETHIOIO BricTpas OIIK-6
BpeMeHHYI0 cioxkHocth O(N 10g N) u ucnone3yer MeTox COPTHPOBKa
"pa3gensii u BnacTByi"?

9. Kaxoit MmeToj1 CTIONB3yeTCS IS TOMCKA DIIEMEHTA B bunapusIit [1K-3
OTCOPTHPOBAHHOM MAacCCHBE C BPEMEHHOHN CIIOXKHOCTBIO MIONCK
O(logn)?

10. Kak Ha3pIBaeTCs aroput™, KOTOphIi pazouBaet MaccuB | CopTHpoBKa IK-3
Ha JIBE€ YacTH U O0BEIUHSIET UX B OTCOPTHPOBAHHOM CIIMSTHIEM
nopsiike?

11. Kaxoit MmeToq COpTUPOBKH HCTOIB3YET CTPYKTYPY [MupamugansH IK-3
JaHHBIX "Ky4da" s yImopsAoYnBaHUs dJIEMEHTOB? asi COpTUPOBKaA

12. Kaxoif MeTo ricrionb3yeTcst 1Sl HaXOXKACHUA nap, Meton nByx I1K-3
KOTOpBIE YJIOBIIETBOPSIOT ONPEACIEHHOMY YCIOBHIO, yKazaresen
nepemMentiast Ba yKa3aTessi 10 MacCHUBY?

13. Kax Ha3piBaeTcst alrOpuT™, KOTOPBIH MTO3BOJISIET Ckomnp3siiee IK-3
HAaXOJIUTh TTOIMACCHUBHI C MAKCHUMAJILHON CyMMO¥? OKHO

14. Kaxoii anroputm ucrions3yetcs [uis pasnoxenus uncna | daxropuszanud OIIK-6

Ha MHOKHTEIIH, 0COOCHHO JIJIsT OOJIBIIHX YrCes?
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