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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpaMma JUCHMIUIMHBL (MOAYNsA) «AJITOPUTMBI U CTPYKTYpPbl JIaHHBIX.
[IponBunyThIi  ypoBeHb. YacTh 1» cocTaBieHa B COOTBETCTBUU ¢  (heepabHBIM
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 1» QopmupyeT y CTYIACHTOB yMEHHE pa3pabarelBaTh M CO3]aBaThb
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.

MecTo AMcHUIINHBI (MOYJIsSI) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
W cKycCcTBEHHBIN MHTEIUIEKT U BXOJIUT B 00s13aTeNbHYIO YacTh biioka 1, kak qucuurinHa (MOIyIIb)
0 BBIOODY.

Jucuummna (MOTysIb) U3ydaeTcs Ha 2 Kypce B 3 CeMecTpe.

JucnumianHa (MOyJIb) «AITOPHTMBI M CTPYKTYPBI JaHHBIX» UMEET J[Ba YPOBHS ITOJITOTOBKH:
OCHOBHOH ¥ NpoABHHYTHIN. O0ydaromuecs pacupeaessioTcsl Ha COOTBETCTBYIONINE YPOBHH I10
UTOTaM BXOJJHOTO COOECEI0BaHMUS 110 TUCIUILIUHE (MOJIYJIIO).

Heab n3yyeHus: TUCUMIIMHBI (MOAYJIs): 3aKi04aeTcsi B (JOPMUPOBAHUU Y CTYACHTOB
HABBIKOB NPOEKTUPOBAHUA M aHaimu3a 3(P(PEKTUBHBIX AITOPUTMOB M CTPYKTYp AAHHBIX IS
pEILIEHNUs PA3IMYHBIX 337a4 IPOrPaMMHUPOBAHUSL.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

3HamMb:

— MPHUHLUIBI pabOTHl U 00JaCTU MPUMEHEHUS IPOABUHYTHIX CTPYKTYpP JAHHBIX (IepeBO
(deHBuUKa, JepeBO OTPE3KOB, IEKAPTOBO JEPEBO, CUCTEMA HEMEPECEKAIOIINXCSI MHOXKECTB);

— KJIIOYEBBIE JITOPUTMBI Ha Ipadax (KpaTyaiiiive myTH, MUHUMAJIbHOE OCTOBHOE JIEPEBO,
MOTOKH, TAPOCOYETAHHUS);

— CTPOKOBBIE AITOPUTMBI (Z- u nipeduxc-PpyHkuus, cyPpPuKcHbIi Maccus, 60p);

— DBPUCTUYECKUE METOBI Tiepedopa (METOT OTHKHTA);

ymemo:

— aHAJINW3MPOBATH 3aJlauy M BHIOUPATh ONTUMAIbHYIO CTPYKTYPY JaHHBIX WU aITOPUTM
JUISL €€ PeLIeHMUS,

— OLIEHUBATh BPEMEHHYIO U IPOCTPAHCTBEHHYIO CJIOKHOCTD MPEAIAraéMoro penieHus;

— peaJn30BBIBaTh U3YUEHHBIE aJITOPUTMBI U CTPYKTYPHI JaHHBIX "'C HYJIS";

— TMPUMEHATh TEXHUKH JUHAMMYECKOTO IPOrpaMMHUPOBAHUS M TMPENoJcUeTa JUIs
ONTUMM3AIMH PEIICHNUS;

enaoems:

— HaBBIKAMM DPELIEHUS CIOXKHBIX QJTOPUTMHYECKHX 3aJad, XapaKTepHBIX UL
COPEBHOBAHUH M TEXHHUYECKUX COOECETOBAHMUIA,

— MeTOJaMH OTJIAJKU U TECTUPOBAHMSI aJITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (pOpME KOHTAaKTHON pabOThl 00YYaIOLIMXCS € eJarorn4ecCKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

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

Neni/ HanmeHoBaHue Tpy0eMKOCTb, AKaeMHYECKHE YACHI TKY
n pa3jaena IMCUUNIUHBI Ounas ¢hopma (Texymmii
(Monys) KonTakTHasi padota CamocrosiTenb KOHTPO.JIb
KonTpoan
Jlekuun | CeMHHApDI Hasi paboTa ycneBaeMocTH)
1 CopTupoBKH 2 2 25 JlomanHee 3agaHue
2 CTpyKTyphl JaHHBIX 2 2 25 Jlomarnnee 3agaHue
3 JnHamudeckoe 3 3 25 JlomamHee 3aganue
IPOrpaMMHUPOBAHUE
4 [IpedexcHble CyMMBI. 3 3 25 JlomanHee 3agaHue
SqIt-TeKOMITO3HITHSL.
Paspesxennas Tabnuna.
Anroputm MO. Jlepeso
DeHBUKa
5 JlepeBo oTpe3KoB 3 4 25 Jlomariraee 3amaHue
6 [TepeGopHbIe 3 6 25 KomnnokBuym
anropuTMbl. MeTton
MMUTAIIMHA OTIKUTA
IK3amen 4
Hmozo: 16 20 4 150
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJI5)
Neni/m HaumenoBanue paziesa Conep:xaHue TUCHUILIMHBI (MOIYJIs) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 CoptupoBKu CopTUpPOBKM W aITOPUTMBI Ha COPTUPOBKY. MeawaHa MenuaH, K-
MOPSIKOBAs CTATUCTHKA.
2 CTpyKTYpbI TaHHBIX CTpyKTypbl NaHHBIX: CTEK, ouepenb, AeK. MHoxecTBo. CioBaps.

XsmupoBanue. CTpyKTypa JaHHBIX: CBA3HBINA CITUCOK. [lepcucTeHTHbIe
CTPYKTYPHI JaHHBIX.

3 Jnnamuaeckoe Jnnamuueckoe mporpammupoBanre. OauH U ABa mapaMmerpa. 3ajada o
MIpOrpaMMHUpPOBaHHE pIOK3aKe

4 IIpedexcusie  cymmbl.  Sqrt- | [Ipedexcubie cymmbl. Sqrt-nmexommosunus. Paspexkennass Ttabmuna.
JIEKOMITO3HILIHS. Paspexennas | Anroputm MO. [lepeBo deHBHKa.
tabimna. Anropurm MO. JlepeBo
DeHBuUKa

5 JepeBo oTpe3koB JepeBo oTpe3KoB.

6 IlepeGopusbie anroput™el. Meton | IlepeGopabie anroputMbl. MeTOA HMUTAIIMH OTXKUTA.

NUMUTAIN OTXXKHUTa

Kosmnoksuym
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyqeHT B Te4eHHE BCEro Inepuoja OOydYeHHs IMOJy4aeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 J000i TOUKH, TJe €CTh MOJKIIoUeHre Kk cetu HTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognasa numepamypa:

1. MemxenoBuy, JI. AJropuT™Mbl M CTPYKTYphl Ul MAcCHBHBIX 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 : ITutep, 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 o0onbITCTBYIOMUX : mocodue / A. bxaprasa. - Cankr-IlerepOypr : 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, KOTOpbIE JOJHKEH 3HATh KAkl nmporpaMmuct 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 u3n., ucnp. u gom. — Mocksa : MzmarenbctBo HOpaiit, 2025. — 175 ¢. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-04716-5. — TexkcT : anekTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

2. MeTtoibl ONTUMU3ALIMKU: TEOPHS U alITOPUTMBI : YueOHHK A1 By30B / A. A. Uepwsk, XK.

A. Uepnsik, FO. M. Merennckuii, C. A. bormanoBud. — 2-¢ u3f., ucnp. u gomn. — MOCKBa :
WznatenbctBo FOpaiit, 2025. — 354 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHwrii // OOpaszoBatenbHas mnatdopma [Opaiitr [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-e¢ 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 ofecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00eCTIeYMBaIONICHi TPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCLUIUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEILCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.
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https://znanium.ru/catalog/product/2205044
https://znanium.com/catalog/product/1857045
https://znanium.com/catalog/product/1739631
https://znanium.com/catalog/product/2122957
https://urait.ru/bcode/563472
https://urait.ru/bcode/559380
https://urait.ru/bcode/562179

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOrO (MPAKTUYECKOT0) THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETr0 KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ui NpPEJCTaBICHUs y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUILTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHHEM, BKIIIOUYAsl JEMOHCTPALIMOHHOE 000pyI0BaHuE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHM MHBAIWIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS,
OCHAIIIEHBI KOMIBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYCHHS K ceTh «MHTepHeT» u
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OMOJIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHAIbHBIM 0Oa3zam
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 TMPH  OCYIIECTBICHUU
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCJIE 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 konupoanus (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 KOHTPOJISI YCIIEBAEMOCTH MCIOJIb3YOTCS
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(ECCUOHATIEHON JIEKCUKHU, 3aKPEIVICHUE MTPAKTHUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIHHA, TOOIPEHNE HHUIHATHB.

Jlekyuss — cUCTEMAaTHYeCKOe, MOCIEAOBATEIbHOE, MOHOJIOTHYECKOe
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiIo, TEOPETHUECKOTO XapaKTepa.

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 MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBAaHHOU nuTeparype. 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 CEMUHApE,
€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
AaKTHBHO CJIYIIaTh U BOBJIEKATHCS B JIUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS 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. PGKOMCHI[yeTCH Co3aaTh CTPYKTYPUPOBAHHBIC
KOHCIICKTBI, BLLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

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

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HANpaBJI€HHAs Ha YIIIYOJIEHHOE
W3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

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

bonycnvie b6annbl — 3TO OLIEHKH, KOTOpPBIE CTYAEHTHI MOTYT IOJIYYUTh 32 BBIOJHEHHE
JIOTIOTHUTEIIbHBIX 33/1aHUH.

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

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JUCHHUILIHHE (MOAYJIIO)

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 BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAIIHH.

[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 OLIEHHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAULIMOHHOU
nATHOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:

JecarudannbHas IlsaTudamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 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 HanOOJIee BaXKHOM. YMeeT AHAJIM3UPOBATD,
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JlecaTnbanabHas
OIleHKA

IIaTnoaaILHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJIIO0)

CpaBHHBATb, KJ1accu(UIIMpPOBATH, 0000m1aTh,
KOHKPETU3HPOBaTh M CHCTEMATU3UPOBATh H3yYCHHBIH
MaTepHa, BRIACISS KIFOUEBhIE MOMEHTHI M yCTaHABIUBAS
MPUYUHHO-CIICJICTBEHHBIE CBA3U. YeTKo (GopMynupyer
OTBETHI, YBEPEHHO  HMHTEPIPETHPYET  PE3yJIbTaTh
aHATM30B W JPYTUX HCCICAOBAaHHM, a TaKkKe peract
cioxHbie 3a1a4i. 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 10BIETBOPUTENBHO

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/1aU 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 |KoanuecTBO Onucanue
Homamraue 3amanus | 30% 8 HaGop 3amad o remam HeJenu
Komnmoksuym 40% 1 Y CTHBIE OTBETHI HA BOITPOCHI, CITUCOK KOTOPBIX M3BECTCH

CTYJICHTY 3apaHee
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Ox3amMeH 30% 1 [TuceMeHHast uK ycTHast paboTa Hall 3aJaHUCM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYESHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOIYITIO)

®opmyJia pacyéTa MTOrOBOH OLEHKM IO JMCHUILVIMHE (MOXYJII0) «AJITOPUTMBI H
CTPYKTYpPHI JaHHbIX. [IpoaBuHYTHIH ypoBeHb. YacTh 1»: «0,3 x lomamnue 3aganus + 0,4 x
Komnoksuym + 0,3 x Dk3aMen».

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJISI) BOBMOXKHO MOJTydeHHEe OOHYCHBIX OalljIoB.

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS MO0 IUCHUILIMHE (MOLYJII0)
IIpuMepHBbI CHUCOK ONpeAeTeHUH 1A KOJJIOKBHYMA

Kaaccudukanus cTpyKTyp JaHHBIX
1. CTpyKTYpHI JaHHBIX - ONIPEIEIICHUE U KIaccu(uKaIus.
2. JluHeiiHble CTPYKTYPbI JaHHBIX - ONMCAHUE U IPUMEPBHI.
3. HeaunHeliHble CTPYKTYPHI JaHHBIX - OITUCAHUE U IPHUMEPBHI.
4. CraTruyecKue H JUHAMUYECKHE CTPYKTYPbI JAHHBIX - PA3JINYUS U IPUMEPHI.
5. AocTpakTHble THIIBI JaHHBIX (AT/I) - onpenenenue u npumepsl.
6. KoMmiekcHble CTPYKTYPbI JaAHHBIX - OTPEeNICHUE U IPUMEPHI.
Crekn
7. Crek - onpesielIcHHE U OCHOBHBIC oreparuu (push, pop).
8. IlpumeHeHHe cTeKa - MPUMEPHI UCIOIH30BaHUS (0OpaTHAs MOJIbCKas 3aMKUCh, OTMEHA
JeicTBUl).
9. AJropuT™M NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - ONMCAHKUE U pean3alusl.
10. Peaniu3anms cTeka ¢ MOMOLIbIO MACCHBA - OTIFICAHUE U aHAITU3.
11. Peanu3anms cTeka ¢ NOMOLIBIO CBSI3HOI'O CIIUCKA - OTIMCAHUE U aHAJIH3.
Ouepenn
12. Ouepens - onpeaeneHue U OCHOBHBIE omepaluu (enqueue, dequeue).
13. KosibuieBasi ouepepb - ONpeIeICHNE U PeaTH3alys.
14. IlpnopuTeTHas o4Yepeb - ONpeIEICHNE U IPUMEHEHHE.
15. O4epenb ¢ ABYMs KOHIIAMH (JeKa) - ONIPECIICHUE U ONIepaIiu.
MmuoxecTBa M C10Bapu
16. MHO0KeCTBO - OTIpe/ieliCHUE W OCHOBHBIE ollepanuu (00beAMHCHHE, TICPECEUCHHUE).
17. CnoBapsb (accouaTUBHBIN MAaCCHB) - OTpe/ieJICHUE U IPUMEHEHHE.
18. Xemr-radauua - onpenenenue, GyHKIMHA XSITHPOBAHUS M KOJUTU3HH.
19. AnropuT™M noucKa B MHOKeCTBeE - PA3JINYHbIE MTOJIXOABI U UX CI0XKHOCTb.
20. lnHaMu4ecKre MHOKECTBA - PeaTn3anus U IPHUMEHEHHE.
OpaHocBsI3HbIE JTHHEHHbIE CIMCKH
21. OxHOCBA3HBIH CIUCOK - ONIPE/ICIICHUE U OCHOBHBIC OrepaIuu (J100aBIcHIE, yIaJICHHE).
22. PeBepcupoBaHye OIHOCBA3HOIO CIIUCKA - AJITOPUTM U CIIOKHOCTb.
23. Tlouck 3j1eMeHTa B OJTHOCBA3HOM CIIMCKE - AJITOPUTM H CJIOKHOCTD.
24. Causinve ABYX OTCOPTHPOBAHHBIX CIUCKOB - JITOPUTM U peaTn3alys.
25. Yaajenue 1y0IMKATOB U3 OIHOCBAI3HOTO CIIHCKA - aJITOPUTM U PEaTH3aIls.
HMukanyeckue CNUCKH
26. IluKJIHYeCKHiT OTHOCBA3HBIH CMUCOK - ONIPEJICIICHUE U OTIePaIlHH.
27. Ilouck 3/1eMeHTa B HUKJIMYECKOM CIIMCKe - AITOPUTM U CIIOXKHOCTb.
28. CausiHMe UMKJINYECKHX CITUCKOB - aJITOPUTM U peaTu3alus.
JIByCBsI3HbI€ THHEHHbIE CIIUCKHU
29. JIByCBSI3HBII CIMCOK - OTIPEJICIICHIE U OCHOBHBIC OTIepaIiy.
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30. IlpenmyiiecTBa U HEAOCTATKH ABYCBSI3HOTO CIIMCKA MO0 CPABHEHHUIO C
OHOCBSI3HBIM - aHAJIM3.

31. PeBepcupoBaHue IBYCBA3HOIO CIUCKA - AITOPUTM U CIOXKHOCTb.

32. Yaajienue 3JieMEHTA U3 IBYCBA3HOI0 CIIMCKA - aJITOPUTM U pPeaTH3alys.

OO0mue Tembl

33. CpaBHeHHE CTPYKTYP AAHHBIX - KOTJIa HCIIOIB30BATh KaXIYIO U3 HUX.

34. Cno:xxHOCTDH Onepanuii - BpeMeHHasl U POCTPAHCTBEHHAS CIIOKHOCTD JIJISl pa3IUYHbBIX
CTPYKTYP.

35. Peaniuzanus CTPYKTYpPbI JAHHBIX B PA3JINYHBIX A3bIKAX NPOrPAMMHPOBAHUA -
IPUMEPBHL.

36. IlppMeHeHHE CTPYKTYP AAHHBIX B AJTOPUTMAX - IPUMEPHI UCIOJIB30BAHUS.

37. Anroputmbl Ha rpadax - cBsi3b C JMHEHHBIMU CIIUCKAMHU.

38. CTpYKTYpbI JaHHBIX VIS peaju3alui ovepe/ieil M CTeKOB - Pa3JIMYHbIC TOAXO/bI.

39. /lmHaMuyeckoe BblIeIeHHEe MAaMSATH - paboTa ¢ yKa3aTeIsIMH.

40. O030p nony.JasipHbIX OHOJIHOTEK I padOThHI €O CTPYKTYPAMH JAHHBIX - IPUMEPHI U
MpUMEHEHUE.

IIpumepHbIe JoOMALIHUE 3aaHUS

I[OMaIIIHee 3aJlaHHUE 110 TEME: ((AJIFOPHTMLI U UX CBOIiCTBa»

1. Onpenenure, 4TO TaKOE AITOPUTM, M IPUBEIUTE TPH MPUMEPA Pa3IMYHBIX aJITOPUTMOB
W3 TTOBCEIHEBHOM KU3HU.

2. HazoBute 1 00BACHUTE TPH OCHOBHBIX CBOMCTBA aJITOPUTMOB.

3. CpaBHHTE JCTCPMUHHPOBAHHBIC W HEICTCPMHHHPOBAHHBIC AITOPUTMBL. [lpuBemuTe
MIPUMEPBI KXKI0T0 TUIIA.

4. Onumwure, Kak MOXHO U3MEPUTH BPEMsI BBHIMOJHEHUS aroputMma. Kakue nHCTpyMEHThI
MOTYT OBITh UCMIOJIL30BAHBI JIJIs 9TOM 11eHn?

5. OOBsICHUTE, UTO TAKOE BPEMEHHAsI CJIO)KHOCTh AJITOPUTMA U KaK OHA MOYKET MOBJIUSTH Ha
BBIOOD ajropuT™Ma JJisl pelIeHus 3a1auu.

I[OMallIHee 3ajaHHe M0 TeMe: KACUMIITOTHYECKHE HOTAIlMHM U PECKYPPEHTHLIC
OTHOILLICHU >

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

2. OOBsicHMTE, KaK MHTEpIpeTupoBaTh HoTanuoo "O OonbuIoro" Ha MpuMepe ajJropurMa
COpPTUPOBKH.

3. Uto Takoe MacTep-TeopeMa U B KaKuX CiIydasix oHa ucrnoib3yercs? [Ipusenute npumep.

4. Pemmre ciemywolmiee pekyppeHTHoe cootHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonb3yiiTe MacTep-TeopemMy Al HAXOXKACHUSI BPEMEHHOM CIIOKHOCTH.

5. IlpuBeanTe mpuMep peKypCUBHOTO aIrOPUTMA H OOBSICHUTE €TO BPEMEHHYIO CII0)KHOCTb.

JlomamHee 3alaHle MO TeMe: KAJITOPUTMBI COPTUPOBKH U OMHAPHBIA OMCK»

1. Onumure anroput™M COpTUPOBKH ciusiHMeM. KakoBa ero BpeMeHHasl CIIOKHOCTh B
Jy4IlIeM U XYALIEM cirydae?

2. OOpsicanTe TpuHIMN paboTBl OBICTPON copTHpoBkH. Kak oHa ominM9aercs OT
COPTUPOBKH CIUSHUEM?

3. Kak paboraer OuHapHBIi MOUCK? B KakuX yCIOBUSAX OH MPUMEHSETCS?

4. Peanu3yiiTe aqroputM OWHAPHOTO MOUCKA Ha SI3bIKE NMPOrPAMMHPOBAHUS MO BalleMy
BbIOOPY M IPOTECTUPYHTE €0 Ha PA3IUYHBIX BXOAHBIX TAHHBIX.

5. OOBsicHUTE, KaK OCYILECTBIISIETCS LEJIOUYNCIEHHBIA U BEIIECTBEHHbIM OMHAPHBIM MOUCK
no otBeTy. [IpuBenure npumepsl.
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Jomamnee 3a1anne no teme: «Teopusi ynuces M CTPYKTYPbl JaHHBIX)»

1. Yro Takoe anroput™ EBkiuna? O0bsacHUTE, Kak OH UCTIONb3yeTcs i HaxoxaeHuss HOJJ
(HamboBIIET0 O0IIEro AETUTEINS ) IBYX YUCE.

2. Ommmmre, kak pabotaeT pemero DpaTocheHa A HAX0XKASHHUS MPOCThIX unceln. Kakosa
€ro BpEMEHHasl CJI0)KHOCTh?

3. IlpuBeauTte npuMepbl METOJ0B (DAaKTOPU3ALUH YHCET U 00CYAUTE UX IPPEKTUBHOCTD.

4. Yro Takoe MeToA NBYX yKazareneil? IIpuBeanrte npumep ero npUMEHEHHs Ha NIPaKTHKE.

5. OOBsicHHTE, KAKUE OCHOBHBIE CTPYKTYPHI JAHHBIX BBl 3HACTE, U MIPUBEANUTE IPUMEPHI UX
UCIOJIb30BAaHUS B aJITOPUTMAX.

JlomaiHee 3ajaHue 0 Teme: «/lepeBbsi moucka»

1. Co3pmaiite kmacc juisi OmHapHoro aepeBa mowcka (BST), xoTopeiii mommep)kuBaeT
orepanuy BCTAaBKH, yJaJEHHUS U NOMCKa 3J1€MEHTOB. Peanmusyiite MeTonbl uisi o0xona aepesa
(uHOpAEp, NPe(UKCHBI U MOCTPUKCHBINA) M HAMMUIIMTE TECThl Ul NMPOBEPKH KOPPEKTHOCTU
paboThI Baliero Kiacca.

2. Uccnenyiite pa3ianyHble METO/Ibl OaJaHCHPOBKHM OMHAPHBIX JI€PEBbEB MTOUCKA, TAKUE KaK
AVL-nepeBbs nnm KpacHO-uepHbIE JepeBbsl. Peanu3yiite 0uH U3 TUX METOJIOB U CPAaBHUTE €r0
C 0ObIYHBIM OMHAPHBIM JIEPEBOM IIOUCKA 110 BPEMEHH BBIMOIHEHUS Ollepaliil BCTaBKHU, y1aJIeHUs
¥ TIOMCKA Ha Pa3IMYHBIX HA0Opax JTaHHBIX.

3. Hanummre nporpammy, KOTopast HaxoJuT k-if o BeTMunHe 3JIeMEHT B OMHAPHOM JiepeBe
noucka. Mcronb3yiite 00x0/1 aepeBa U pelieH s 3TOH 3a/1a4i U IPOaHATH3UPYNUTE CIIOKHOCTh
Ballero anropurma. [1oaroroBbTe 0T4eT O BPEMEHU BBIITOJHEHUS U1 PA3IMUHBIX 3HaUCHUH K.

4. Peanu3yiite (yHKIHIO, KOTOpasi MPOBEPSET, SABISETCS JH 3alaHHOE JIEPEBO OMHAPHBIM
JnepeBoM Tnoucka. Mcmonp3yiiTe peKypcUBHBIM MOAXOJ JUIsl HPOBEPKM IPAaBUIBHOCTU
pacrosiokeHus y37oB. Hanmummre TecThl ¢ pa3muyHbIME I€PEBbSIMH, YTOOBI TIPOIEMOHCTPUPOBATH
paboty Bamei GyHKIUH.

5. Hccnenyiite nmpakTuyeckoe MpUMEHEHHE IEPEBLEB MOMCKA B PEAIbHBIX 3ajjauax, TaKuX
KaK peajin3alus cloBapei WM MHIEKCOB B 0a3zax JaHHbIX. Hamummre kpaTtkoe uccienoBaHue o
TOM, KaK JIepeBbsl IOMCKa TOMOTal0T B OpraHU3aI1K U ObICTPOM JOCTYIIE K JAaHHBIM, ¥ IPUBEINUTE
IIPUMEPBI UX UCIIONB30BaHMsI B IPOrPAMMHUPOBAHUH.

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JMCUUILIHHE (MOTYJIIO0)

Ne n/m 3aganue OtBeTr Komnerenumst
1. CTpyKTypa AaHHBIX MIPEACTABISIET COOOIL: 0 OIIK-6

a) Habop MpaBUII ¥ OTPaHUYECHHH, OTIPEICISFONINX CBSI3H

MEX]Y OTAEIbHBIMU 3JIEMEHTAMH | TPYIIIaMH JaHHBIX

0) HaOop MpaBuJI M OrPAaHUYCHUH, ONPEACIIAIONINX CBSI3H

MEXIY OTAEITbHBIMU 3JIEMEHTaMH JTaHHBIX

B) HaOOp MIPaBUJI M OTPAHWYCHHN, OTIPENEISIONINX CBSI3U

MEXIY OTAEIbHBIMU TPYIIIaMH TaHHBIX

') HEKOTOPYIO HEPapXHI0 JaHHBIX

2. JIMHEWHBIH CITUCOK, B KOTOPOM JOCTYIIEH TOJIBKO a OIIK-4

TIOCJIeTHAN DJIEMEHT, Ha3bIBACTCS:

a) CTEKOM

0) odepenbio

B) IEKOM

T') MaCCUBOM

1) KOJIBLIOM

3. CTpyKTypa AaHHBIX, paboTa C 3JIEMEHTaMU KOTOPO B OIIK-6

opraam3zoana o npuniuny FIFO (nepserit mpumen -

MIEPBBIH YIIIEN) 3TO:

a) Crexk

0) Jex

B) Ouepenb
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r) Criucok

Ha MHOKHTEIIH, 0COOCHHO JIJIsi OOJIBIIHX Ynces?

4, B uém ocobennocTu ouepenu? a OIIK-4
a) OTKpBITa C 00CHX CTOPOH;
0) OTKpHITA C OTHON CTOPOHBI HA BCTAaBKY U yJIaJICHUE;
B) IOCTYIICH JI000M AIIEMEHT.

5. KakoBo npaBuiio BEIOOPKH 371eMeHTa U3 cTeKa? 0 [1K-3
a) TIEPBBIN DJICMEHT;
0) mocnemHMiA dIeMeHT; (*iocneaHuit T0OaBIICHHBIN)
B) JII000H AIEMEHT.

6. Kakoli anroput™ ncnomnb3yercs U1 HaX0XKIEHUS Anroputm OIIK-4
HanOopiero obmero aemurens (HOJ) nByx uncen? EBxmmma

7. Kaxk HazbIBaeTcst METOM, KOTOPBIH MO3BOJISET HAXOAUTh Pemeto OIIK-4
BCE MPOCTHIC YKCTIA 10 33JJaHHOTO yncia n? Opatochena

8. Kakolt anroput™ cOpTUPOBKH UMEET CPETHIO0 bricTpas OIIK-6
BpeMeHHyI0 ciaoxuocTs O(n 10g N) u ucmons3yer MeToxn COPTHPOBKa
"pa3nensii u BnacTByi"?

9. Kaxoit MmeTo ucions3yeTcst A MOMCKa JIEMEHTA B bunapnsIit [1K-3
OTCOPTHPOBAHHOM MAacCCHBE C BPEMEHHOHN CIIOXKHOCTBIO MIONCK
O(logn)?

10. Kak Ha3pIBaeTcs alroput™, KOTOphIid pazouBaet MmaccuB | CopTHpoBKa [K-3
Ha JIBE YacTU ¥ 00BbETUHSET UX B OTCOPTHPOBAHHOM CIIUSTHIEM
nopsike?

11. Kaxoit MeToq COpTUPOBKH HCTOIB3YET CTPYKTYPY [Mupamugansu IK-3
JAHHBIX "Ky4a" JUId yIOpsIOYMBaHUS 3JIEMEHTOB? asi COPTHUPOBKA

12. Kaxoii meTon ucnonp3yercst AJ11 HaXO0KSHUs nap, Meron nByx [1K-3
KOTOpbIE YOBJIETBOPSIOT OIPEAETIEHHOMY YCIIOBHIO, yKazaTenei
nepeMeniast 1sa yka3aTessi 10 MacCHUBY?

13. Kak Ha3pIBaeTCs anroput™, KOTOPBIH MO3BOJISET Ckomnp3siiee IK-3
HaXOJIUTh MTOIMACCHUBHI C MAKCUMAIILHON CyMMO¥? OKHO

14. Kakoli anroput™ ncnomns3yercs A pasiokeHus uncna | dakropuzanus OIIK-6
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