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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PaGouass nporpamMma IUCUMIUIMHBI (MOJYJsI) <«AJITOPUTMBI M CTPYKTYPbI JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAayKH, NMpoduib MaTeMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEP>KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

W3yueHne AMCUMIUIMHBI (MOAYIISI) «AJNTOPUTMBI U CTPYKTYpPHI JaHHBIX» (HOPMHUPYET Yy
CTYAECHTOB yMeHHe pa3padaTbiBaTh U CO3/1aBaTh ONTUMU3UPOBAHHbIE PEIICHUS, YTO KPUTUUYECKU
BaXHO JJIs1 IPOU3BOJUTENBHOCTH IIpOrpaMMHOro obOecnedyeHus. Kpome Toro, 3T 3HaHUA
SBJISIIOTCSI OCHOBOM [UIs JajbHEUIIEro n3yd4eHus 0oJiee CI0KHBIX TeM B 00JaCTH KOMIIbIOTEPHBIX
HAaYK U IPOTPaMMHUPOBAHUS.

MecTo AMcHUIINHBI (MOYJIsI) 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
MareMaTHKa 1 NCKYCCTBEHHBIN HHTEIUICKT U BXOAUT B 00s3aTeNbHYIO YacTh biioka 1.

Jucnuniuza (MOAYNb) U3y4aercs Ha 2 Kypce B 3 ceMecTpe.

Juctumuimaa  (MOIynb) «ANTOPUTMBI W CTPYKTYPBl JaHHBIX» HMMEET J[BA YpPOBHS
MOJATOTOBKU: OCHOBHOM M NMPOABUHYTHIN. OOydaromuecs pacipenensoTcs Ha COOTBETCTBYIOIIUE
YPOBHH TI0 UTOT'aM BXOJJHOTO COOECEIOBaHUS 110 TUCIUIINHE (MOIYIIIO).

Heab u3yyeHus: TUCHMIIMHBI (MOAYJIs): 3aK0o4aeTcsi B OPMUPOBAHUHU Y CTYACHTOB
HaBBIKOB INPOEKTHUPOBAHUSA W aHanu3a 3(PQPEKTUBHBIX AITOPUTMOB U CTPYKTYp HAHHBIX I
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMUPOBAHHUS.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHue 3HaHUN NPO ACUMOTOTHYECKUI aHAIU3 AJIrOPUTMOB, KIACCHUYECKHE
QITOPUTMBI ITOMCKA U COPTHUPOBKHU, OCHOBHBIE CTPYKTYPHI JaHHBIX, OCHOBHBIE AJITOPUTMBI Ha
rpagax, OCHOBHbIE TUHAMUYECKHUE AJITOPUTMBI;

— (opMupoBaHre yMEHMH MPUMEHATh ACHUMITOTHYECKUH aHaIU3 I OLEHKU
ITOPUTMUYECKON 3((HEKTUBHOCTH, Peaan30BbIBATh ((EKTUBHBIC AJITOPUTMBI B PAa3IMYHBIX
KOHTEKCTaXx;

— (¢opMupoBaHHE YMEHHMI pa3pabaTblBaTh U BHEAPSATh CTPYKTYpPhl JAaHHBIX IS
ONTUMAJILHOTO XpaHEHUs U 00pabOTKK MH(pOpPMAIMU, peai30BbIBaTh ANTOPUTMBI TpadoB JUIs
HAXO0XJ/ECHNWS HaUMEHbIIUX IyTel, IUKIOB M IOTOKOB, pa3pabaTbiBaTh pelIeHHs 33aJad C
MOMOUIBI0 AMHAMUYECKOTO IPOrPaMMHUPOBAHUS,

— (opMupoBaHHe HaBbIKA AHAIN3UPOBATH CII0KHOCTh AJITOPUTMOB U BBIOMpaTh Hanbosee
MOJXOSIINE PEIICHNUS;

— (opMuUpOBaHHE HaBbIKa pa3BUBAaTh AJTOPUTMHUYECKOE MBILIUIEHUE [UIsI pPELICHUS
KOMIUIEKCHBIX 3aJ1a4, ONTUMHU3HMPOBAaTh CYHIECTBYIOIIME aITOPUTMBI Ul TIOBBIIIEHHA HX
MIPOU3BOUTENLHOCTH;

— (¢opMuUpOBaHHE YMEHHUS MPUMEHSATh AJITOPUTMBI Il PELICHUS MPUKIAIHBIX 3a/ad,
3 PEKTUBHOE UCIOIb30BaHUE AJITOPUTMOB ITOMCKA U COPTUPOBKU B PA3IMYHBIX KOMITBIOTEPHBIX
MPUIOKEHUSX, pa3padaThiBaTh U MPUMEHAThH AITOPUTMOB I'padoB /JIsl peLIeHHs] peallbHbIX 3ajau.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
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 001aCTSIX 4EIOBEUECKON AEATEIbHOCTH
AITOPUTMBI, B TOM OIIK-4.2. YMeeT ucnoabp30BaTh STOT
YHCIIe C MPUMEHEHUEM MaTeMaTHYECKH 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 TIPOTPAMMBEI, & TaK¥Ke
ITOPUTMBI U AITOPUTMBI BBIYUCIUTEIEHON
KOMITBIOTEPHBIC MaTEeMaTHKH B 00JIACTH UCKYCCTBEHHOT'O
POTPaMMBl, WHTEJIIEKTa
TIPUTOTHBIC IS OIIK-6.2. YMmeet pazpabaTeiBaTh MaTeMAaTUIECKUE
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
HCKYCCTBEHHOTO MHTEIJICKTA
IK-3. CriocobeH MprUMEeHSITh IK-3.1. 3HaeT OCHOBHBIE METOBI
METO/IbI MaTEMaTHYECKOT0 U aJITOPUTMHYECKOTO
MaTeMaTH4YeCKOTo U MOJIEJIMPOBAHMS, a TAK)KE X IPUMEHEHNE
ANTOPUTMHUYECKOTO JUTSL PEIICHUS] TEOPETUIECKUX U
MOJEITUPOBAHUS IS NPUKJIAIHBIX 33124
peLIeHUs KaKk IK-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
npodecCHOHANTEHON Y KOMITBIOTEPHBIX HAYK
JCATECIILHOCTH I1K-3.3. HMMeeT OIBIT UCIOIB30BAHNUA METOIOB

MAaT€MaTU4YCCKOTO U aJITOPUTMHUYECKOTO
MO/JICITUPOBAHUS TIPU PEIICHUN
TCOPECTUUCCKUX U MPUKIAAHBIX 3a/1a4 B
po(heCCHOHATIBHOM JIeITENbHOCTH
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3. Temaruueckuii njiax

Nen/ HanMeHOBAH e TpynoeMkocTh, akageMH4YeCKHE YAChI TKY
n pas/iesia AMCHHILITHHbBI Ounasn gopma (Texyumii
(Mony.is) KonrakTHas pabora CamocrosiTean KOHTPOJIb
Jexkun | CeMmuHapbI Konrpous nast paGoTa yCIeBaeMoCTH)
1 [TonsiTue anroputMma. 5 5 20 Jomarmnee 3aganue
OreHKa TPYI0EMKOCTH [Moaroroska Kk
aJropuTMa. CeMHUHApy
AcUMIITOTHKA
2 bazoBbie anropuTMBI 5 5 20 Jomarmnee 3aganue
[ToaroroBka k
CeMHHApy

3 ANTOPUTMBI TOUCKA 5 6 20 Jlomarmnee 3aganue
KonTponbHas
pabora

4 AJNTOPUTMBI 5 6 20 Jomarmnee 3aganue
COPTHUPOBKHU KonTponbhas

pabora

5 CTpYKTYpHI TAHHBIX 6 6 20 Komnoksuym

6 JluHamuueckoe 6 6 20 JloMariHee 3aiaHue
MPOrpaMMHUPOBAHUE [Toxrororka

CeMHHapy
IK3amen 4
Hmozo: 32 34 4 120
Obvem oucuunaunsl (Mooyisn) 190
(6 ax. u.)
Obvem oucyuniuHnsl (Mooynsn) 5
(6 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Nen/m HaumenoBanue paziesa Conep:xaHue TUCHUILIMHBI (MOIYJIs1) IO TeMaM
AUCHUNJINHBI (MOYJIs1)

1 Ilonstne anroputma. Ouenka | [lonstue anroputma. CrnocoObl M3MepeHHS BPEMEHH BBIIOJIHEHUS
TPYAOEMKOCTH QITOPUTMA. | AITOPUTMOB.  ACHUMNTOTHYECKHE  HOTauumu.  Macrep-Teopema.
AcHUMITOTHKA PeKkKypeHTHbBIE COOTHOLIECHHSL.

2 ba3oBeie anropuTmsl Jluneiinpie anroputmsel. Teopus uucen. AnroputMm Epxnmpa. Permero

Oparocena. Paxropuzanys uncen. PeKypcuBHbIE alTOPUTMBL.

3 ANTOpUTMBI IOUCKA bunapnsrit mouck. llemounciieHHbIN, BEECTBEHHBIN OMHAPHBIN MTOUCK
110 OTBETY.

4 ANTOPUTMBI COPTUPOBKHU BbasoBsie coptupoBku. CopTupoBKa ¢ ciusHueM. beicTpas copTupoBKa.
IIupamupansHas copTupoBKa. Meron AByx ykaszareneil. CopTHpoBKa
coObITHH. CKOJIB3SIIIEE OKHO.

5 CTpyKTypbI TaHHBIX Knaccudpukanus ctpykryp naHHbix. CTekd, ouepead, odepequ JIeKH.
MHuosxecTBa, cmoBapu. OHOCBSI3HBIN THHEUHBIN CIIICOK, IUKIIMYECKUE
CITMCKH, JIBYCBSI3HBIM JTMHEWHBIA CITUCOK

6 Junamuueckoe Opnnomepnas quaamuka. HBIT, HOIL
MIPOrpaMMHUPOBaHHE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIE€ eCTh NOJKIIOUeHHE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. MemxenoBuy, Jl. AJArOpUTMBI U CTPYKTYphl [Jii MAacCHUBHBIX Ha0OOpPOB JAaHHBIX :
npakTuaeckoe pykooactso / JI. Memxkenosud, 3. Taxuposud ; miep. ¢ auria. 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 u pakTUKa SA3bIKOB IPOrpaMMUPOBaHUs : yueOHUK J171s1 By30B / C.
A. Opnos. - Cankr-IlerepOypr : ITurep, 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 J100onbITCTBYIOMUX : 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 aropuTMOB, KOTOPBIE JODKECH 3HATH Kb mporpaMMmucT Ha Python :
npakTudeckoe pykooactBo / WM. Axman. - Cankr-IlerepOypr : Ilutep, 2023. - 368 c. -
(bubmmoreka mporpammucta). - ISBN 978-5-4461-1908-0. - Tekcr : snmekrponHbid. - 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 : MzmarenbcrBo 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 ¢. — (Bricmiee oOpa3oBanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas mnatdopma [Opaiitr [caitit]. — URL:

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

3. Cyxapes, A. I'. UucrieHHbIe METOIBI ONITUMHU3AINH | YICOHUK U TPAKTUKYM JUISI BY30B /
A. T'. CyxapeB, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3a., ucnp. u jgomn. — Mocksa :
WznatenberBo FOpaiit, 2025. — 367 ¢. — (Briciiee 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
JIEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieYnBaroIIeii MpoBeIeHUE BCeX
BUJIOB JUCHMUIUIMHAPHOM W MEXIUCUUIUIMHAPHOW MOJATOTOBKH, MPAKTHYECKOW M HAy4HO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuXxcs, NPeayCMOTPEHHBIX YU€OHbBIM 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
JEKIMOHHOTO THUMA, 3aHATUA CEMUHApPCKOro (IMPaKTUYECKOro) THMA, TPYIINOBBIX U
WHIUBUIyAJIbHBIX KOHCYJIbTAllUH, TEKYIEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTEeCTaluu, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYUYEHUS, CIYXAIIUMHU JJIsl TIPEICTABICHUS y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJIATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHHEM, BKIIIOUYAsl JEMOHCTPALIMOHHOE 000pyI0BaHuE.

[TomemeHust 1J1E CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl WCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3]10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO NOJAKIIOUECHHUS 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 snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3za mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbi calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

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

6. HNudopmarmonnas 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

[lepeuenr WHQOPMAIIMOHHBIX TEXHOJOTHH, MCHOIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | nnnensuonHOe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0ekHOoe cBOOOJTHO pacpOCTpaHsIeMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHsIeMoe
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Adobe Acrobat Reader | 3apyOexkHOE | CBOOOIHO pacIpoOCTpaHsIeMOe
IporpamMmHoe oGecnievyeHue 15l IVIAHMPOBAHHUS M Y4eTAa 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
Crampmaprasii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOe CcBOOOJTHO 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 | 3apyOe)KHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJIHO pacIIpoCTpaHsIeMOe

7. MeToanyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouecce u3yueHHss AMCHUIUIMHBI (MOAYJS) «AJTOPUTMBI M CTPYKTYPHI JAHHBIX» B
paMKax TEKyILEero KOHTPOJI YCIEBAEMOCTH HCIONb3YIOTCS TaKue BHJIbI yueOHOW paboThl, Kak
JEeKIMsI, CEeMHUHApbl M JOMAIlHUE 3a/aHusl, KOJJIOKBHYM, KOHTpOJbHas paloTa, a Takxke
pa3IuYHbIE BHUJABI CAMOCTOSTEIbHOM paboThl oOydaroluxcs IO 3aJaHUI0 IpenojaBarens,
HaIpaBJIEHHbIE HA Pa3BUTHE HABBIKOB MPO(HECCHOHATIBHOM JIEKCUKH, 3aKPEIIJICHHE MPAKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HUHUIMATHB.

Jlexyus — cHUCTEMaTWYEeCKOe, TOCIENOBATENbHOE, MOHOJOTHYECKOE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOIO XapaKkTepa.

B mpormecce nekmnmii peKOMEHIYeTCsl BECTH KOHCHEKT JIEKIUH: 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 MONBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOU nuteparype. Ecnu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMoJIaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

MU3JI0KCHUC

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HAa CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MIPEToaBaTelis U y4acTHe B JUCKYCCHH.
JIJIs yCTISTITHOTO y4acTHs B CEMHHAPE CTYACHTAM PEKOMEHIYETCS 3apaHee 03HAKOMHUTRCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AKTHUBHO CJYIIaTh M BOBJEKATHCS B IMCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHS 1 apTyMEHTUPYS 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.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aj1a4, KOTOPbIE HY>KHO PEIIUTh 32
OTrpaHMUYEHHOE BpeEMSI.

[{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIMAIbHBIC 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JHUCLUUILUIMHBI (MOAYJIS) U IPOJEMOHCTPUPOBATh HABBIKY UX MPAKTUYECKOTO IPUMEHEHUS.

Jlomawmnee 3a0anue — HabOP 3a/1a4 1O TEMaAM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMH BRKHO BHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30exarh TEPerpy3kd W JIydlle yCBOWUTh Marepuasl. VICrmonb30BaTh pa3iUYHBIE HWCTOYHUKH
UH(OPMaIIUH, BKIIIOYask YICOHUKH U OHJIAWH-PECYPChI, IUIs 00JIee TiTyOOKOro TOHUMAaHHS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIyOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miportiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuaiamMy Mpu MUHUMAJIBHOM y4acTHH MpernoiaBareis. 3aaun CTyIeHTa BKIIOYAoT padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBAHMA Pe3yJabTATOB 00y4eHHS 10 JUCHUILIHHE (MOAYJII0)

Kpurepun nosyvyeHusi ypoBHA M OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
AUCHHUILINHE (MOAYJII0) KAJITOPHTMBI H CTPYKTYPBI JAHHBIX»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMHA, CPOPMUPOBAHHBIX 110 JUCLUIUIMHE.

I[J'IS[ OLCHUBAHWA TCKYHICTO KOHTPOJIA YCIICBACMOCTU H HpOMe}KyTO‘IHOI\/'I aTTecTaliuu
UCIIONIB3YETCS JIeCATHOAIIbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATIHPHON MIKAIOHN CIEAYIONUM 00pa3oM:

JecaTubannbuas IlsaTudanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZeHT IOJTHOCTBIO BIAAEET 3HAHUSAMH, U3JI0KEHHBIMU
9 OTINYHO B pabodeld mporpamMme, U TJIYyOOKO  OCMEBICIISET

OTIMYHO JAUCHUILINHY. On CaMOCTOSATCIIBHO n JIOTHYCCKHU

MOCIIEA0BATENIBHO OTBEYAET HAa BCE BONPOCHI, aKLIEHTUPYS
BHMMaHHe Ha HanOoJiee BA)KHOM. YMEET aHaIN3UpPOBATh,

CpaBHUBATD, KJlaccu(pUIIMpoBAaTh, 000011aTh,
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decaTubannbuas IlsaTudanibHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

KOHKPETU3UPOBATh U CHCTEMATU3UPOBATH W3YUCHHBIM
MaTepura, BBIAEIS KITF0YeBbIe MOMEHTHI M yCTaHABIIABAS
MPUYUHHO-CIICJICTBCHHBIC CBSI3U. YeTko Qopmyaupyer
OTBETHI, YBEPEHHO  HWHTEPHPETUPYET  PE3yIbTaThI
aHANM30B W JPYTHX HCCIENOBAaHWM, a TaKKe perIaer
cioxHble 3anaud. CTYJIEHT XOPOIIO 3HAKOM C METOJAMHU
WCCIIEIOBAHNSA, HEOOXOOUMBIMHA I NPAaKTHYECKOU
NEATETLHOCTH, M YMEET CBI3bIBATh TEOPETHUECKHUE
aCMEeKThl JTUCIHMIUIMHBI (MOAYJS) C TPAKTUYCCKUMH

3a/1a4aMu.
7 Xoporto CrynmeHT oOmamaeT 3HAHWAMH IIpeIMeTa TOYTH B
6 Xopomo MOJTHOM o0beme paboueit MPOrPaMMBbI u

CaMOCTOSTEIIBHO, JIOTMYECKH  IOCIIEIOBATEIbHO |
BCECTOPOHHE OTBEYAeT Ha BCE BOMPOCHI, AKIIEHTHPYS
BHUMAHHEC Ha HaI/I6OJICe 3HAYUMBIX MOMCHTAxX. OH yYMEET
aHAJIM3UPOBaTh,  CPaBHHBaTh,  KIACCH(HUIMPOBATH,
000011aTh, KOHKPETHU3UPOBaTh W CHUCTEMAaTU3HPOBATH
U3YYEHHbII MaTePHal, BBIICIIAA €r0 KIFOUCBBIC aCTICKThI
u yCTaHaBJIMBas MMPUYINHHO-CIICACTBCHHBIC CBA3U.
DOopMyNIUpPYyET CBOU OTBETHI, YBEPEHHO UHTEPIIPETUPYET
Pe3yJIbTaThl AaHATH30B U IPYTUX UCCICIOBAHHN,  TAKKE
pelraeT CIOXKHBIE CHUTyallmoHHBIC 3amadu. CTyIeHT
XOpOIIO ~ 3HAKOM €  METOJAaMH  KCCIICIOBaHM,
HEOOXOJUMBIMHU JUIS TPAKTUYCCKOW JEATSIBHOCTU, U
YMEET CBA3BIBATL TCOPETHUCCKHE ACIICKTHI NPECAMETA C
NpPaKTHIECKUMH 3a/[a4aMu.

5 YnoenerBopurenbHo| CTynmeHT  oOmamaer  0a30BBIMH  3HAHUSMH IO

4 yHOBHeTBOpHTeHBHO JUCHUITIIINHE (MOI[yJ'HO), HO UCHBITBIBACT TPYAHOCTHU ITPpU
CaMOCTOSATECIbHBIX OTBETaX W HCHOJIB3YET HETOYHBIC

(dhopMyupoBKkH. B X071 0TBETOB OH J0ITyCKaeT OLTHOKH,
Kacaroruecs: cytd BompocoB. CrTyaeHT cmocobeH
pelaTh TONBKO CaMbIe MPOCTHIC 3a/1aUd U BIAJICET JIUIIb
MHUHUMAaJIbHBIM HA0OPOM METOIOB UCCIICIOBAHUS.

3 He cnan CrygeHT He oOBIagen o0s3aTeIbHBIM MHUHUMYMOM
He cnan 3HAHWU 110 TIPEAMETY U HE MOXKET OTBETHTH Ha BOTIPOCHI,
He cran JIaXXe €CIU TMpPeroJaBaTellb 3aJacT JOMOJHHUTEIbHBIC

HaBOJISIIIINE BOIIPOCHI.

JuctumivmHa (MOIydb) «AJTOPUTMBI M CTPYKTYPBI JAHHBIX» OIEHUBACTCS CIICTYIOIIUM
obpazoM:

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Homamaue 3amanus | 15% 11 HabGop 3amau mo Temam Heaenu
AymutopHas pabora | 15% 11 AKTHBHOE y4acTHE B CEMHHApax: OTBETHI HA BOIPOCHI

npenogaBareis U y4aCcTue B JUCKYCCHUHU

Kontponsnas padora | 20% 2 ITucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO
PELIUTh 32 OTPAaHUYEHHOE BPEeMS
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AKTHBHOCTH Bec |KoanuectBo Onucanne

KonnokBuym 30% 1 VYCTHBIE OTBETHI HA BOITPOCHI, CITUCOK KOTOPBIX U3BECTCH
CTYJICHTY 3apaHee

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

®opmyJa pacyéTa MTOrOBOH OIEHKM IO JMCHUILVIMHE (MOXYJII0) «AJITOPUTMBI H
CTPYKTYpPBI aaHHbIX». «0,15 x [lomamnue 3amanms + 0,15 x Aynurtopnas pabora +0,2 x
Kontponbnas padora + 0,3 x Komoksuym + 0,2 X Dk3aMen».

Texkymuii KOHTPOJIb YCII€BAE€MOCTH 00YUYAKOIIUXCS 0 JUCUUILINHE (MOTYJIIO0)
IIpruMepHBIH CIMCOK ONpe/aeeHnil 1JIs1 KOJUIOKBUyMa

Kaaccudukanus CTpyKTyp JaHHBIX
1. CTpyKTypbl JaHHBIX - ONpECNICHUE U KiIacCU(UKALIUS.
2. JluHeiiHble CTPYKTYPbI JAHHBIX - OTIUCAHHUE U TIPUMEPBHI.
3. HeimHeliHble CTPYKTYPbI JaHHBIX - OMMCAHUE U TIPUMEPBHI.
4. CraTnyecKkue M JTMHAMMYECKHUE CTPYKTYPbI JAHHBIX - PA3IHUUS U IPUMEPHI.
5. AOcTpakTHble THIBI AaHHBIX (AT) - onpeneneHre U NpUMEPBHI.
6. KommiekcHble CTPYKTYPbI JaHHBIX - ONPEACTICHUE U IPHMEPHI.
Crexkn
7. Crek - onpesielIcHHE U OCHOBHBIC orieparuu (push, pop).
8. IlpumeHeHHe cTeKa - MPUMEPHI UCIOIB30BaHUS (0OpaTHAas MOJIbCKas 3alUCh, OTMEHA
JICUCTBUM ).
9. AJropuTMm NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - OITMCAHUE U PealIh3allusl.
10. Peanu3anms cTeKa ¢ MOMOLIbIO MACCHBA - OTIMCAHUE U aHAU3.
11. Peanm3anms cTeka ¢ MIOMOUIHIO CBSI3HOI'0 CIIUCKA - OMKUCAHUE U aHAJIU3.
Ouepenn
12. Ouepens - onpeaeneHue U OCHOBHBIE orepanuu (enqueue, dequeue).
13. KosibuieBasi ouepepb - ONpeieIeHNue U peaTH3alys.
14. IlpnopuTeTHas o4Yepelb - ONpeIeICHNE U IPUMEHEHHE.
15. Ouepenan ¢ AByMsI KOHIAMM (IeKa) - ONIpeIeTICHUE U OIIepalliu.
MmuoxecTBa M C10Bapu
16. MHO0:KeCTBO - OIIpeIeTICHUE U OCHOBHBIE orepanuu (00heIMHEHUE, IIEPECCUCHUE).
17. CnoBapsb (accouMaTHBHBIN MAaCCHB) - OTpe/ieJICHUE U IPUMEHEHHE.
18. Xemr-radauuna - onpenenenue, GyHKIMHA XSITHPOBAHUS M KOJUTU3HH.
19. AnropuT™M noMcKa B MHOKECTBeE - PA3JINYHbIE MTOJIXOAbI U UX CI0XKHOCTb.
20. lnnaMu4ecKre MHOKECTBA - PeaTn3anns U IPUMEHEHHE.
OnHocBsI3HbIE JTHHEHbIE CIMCKH
21. OxHOCBA3HBIH CUCOK - ONIPE/ICIICHUE U OCHOBHBIC Oreparuu (100aBIeHIE, yIaIcHHe).
22. PeBepcupoBaHye OIHOCBA3HOIO CITUCKA - AJITOPUTM U CIIOKHOCTb.
23. Tlouck 3j1eMeHTa B OTHOCBA3HOM CIIMCKE - AJITOPUTM H CJIOKHOCTD.
24. Causinve ABYX OTCOPTHPOBAHHBIX CIIMCKOB - AJITOPUTM U peaTn3alys.
25. Ynajenue 1y0IMKaTOB U3 OIHOCBSI3HOTO CIIMCKA - aJITOPUTM U PEaTH3aIlus.
HMukanyeckue CNUCKH
26. IluKJIHYeCKHiT OTHOCBA3HBIH CMUCOK - ONIPE/ICIICHUE U OTIePAIIHH.
27. Ilouck 3/1eMeHTa B HUKJIMYECKOM CIIMCKe - AITOPUTM U CIIOXKHOCTb.
28. Causinve MUKJINYECKUX CIIMCKOB - aJITOPUTM U PEaTH3aIIns.
JIByCBSI3HbIE TMHEHHbIE CIIUCKHU
29. JIByCBAI3HBII CIUCOK - OTIPENICIICHUE U OCHOBHBIE OTICPAITHH.
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30. IlpenmyiiecTBa U HEAOCTATKH ABYCBSI3HOTO CIIMCKA MO0 CPABHEHHUIO C
OTHOCBSI3HBIM - aHAJIU3.

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 PA3JIMYHBIX I3bIKAX POTPAMMHUPOBAHHUSA -
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. /luHaMuyeckoe BblieIeHHe MaMSATH - paboTa ¢ yKa3aTesIMH.

40. O0630p NOMyJIAPHBIX OMOIHOTEK /JIs1 PAa0OThI CO CTPYKTYPAMH JTAHHBIX - IPUMEPHI U
MIpUMEHEHUE.

IIpumepHbIe 3a1aHUSA IS KOHTPOJIbHBIX padoT
KonTtpoabnas padora Nel

3aganue 1. Onpenenute, uTo Takoe anroput™. [IpuBenuTe nmpuMepsl pa3IUYHBIX TUIIOB
ITOPUTMOB U UX IPUMEHEHUS B PeaIbHON KU3HU.

3aganue 2. OnuIuTe OCHOBHBIE CIIOCOOBI M3MEPEHUSI BPEMEHH BBITIOJIHEHUS alTOPUTMOB.
CpaBHUTE UX U OOBSICHUTE, B KAKHUX CIIydasX Ka)Jblil U3 METOJ0B HauboJee YMECTEH.

3aganue 3. OObscHUTE, YTO TaKOE acUMITOTHUYecKas HoTauwus. [IpuBeaute mnpumepbl
ucnonp3oBanus HoTauuid O(n), O(n) u (n) 1 0OBIACHUTE, YTO OHU O3HAYAIOT.

3aganue 4. [I[pumenurte Mactep-TeopeMy AJsl aHAIH3a BPEMEHHOMN CI0KHOCTH CIETYIOIIETO
pexyppenTHoro cootHomenus: T(n) =2T(n/2) + n. Ykaxure, KaKoi Cirydail MacTep-T€OpPEMBbI BbI
UCIOJIb30BAIM U MIPUBEANUTE OIPOOHOE PEIICHHE.

3aganue S. Pemmute crenyroliee peKyppeHTHOE COOTHOIIEHHE C IOMOIIBIO METoJa
nonacraHoBku: T(n) = T(n - 1) + n. Haitaure acumnrotuky T(n).

3aganue 6. Hanummre anropuT™M JUisi JMHEMHOTO IOMCKa 3JEMEHTa B MAacCUBE H
NPOaHATIU3UPYHTE €ro BPEMEHHYIO CII0KHOCTh. OOBSCHUTE, KaK Bbl IPUIILIIN K 3TOMY PE3yJIbTaTy.

3aganue 7. OnummTe alropuT™, KOTOPbIA HAXOIUT CYMMY BCEX JIEMEHTOB B OJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CII0KHOCTb 3TOr0 alroputMma?

3aganue 8. [IpuBenure npuMep peKyppeHTHOTO COOTHOLIEHHS, KOTOPOE MOKHO PELIUTh C
MOMOIIBIO MacTep-TeopeMsbl. [Ipoananu3upyiite ero BpeMEHHYIO CI0KHOCTb U 00BSICHUTE, KaKOH
ClIy4ail TeopeMbl ObLIT UCTIOIb30BaH.

3ananmne 9. OObACHUTE, KAK MOXHO HCIOJb30BATh JHUHEHHBIE AITOPUTMBI JJIS PELICHUs
3a/la4yl 0 HAaXOXKJEHUM MaKCHMaJIbHOIO M MHHHMMAJIBHOTO 3JIEMEHTOB B MaccuBe. Hamummre
QJITOPUTM U NPOAHATUZUPYUTE €TO CIOKHOCTD.

3ananue 10. [IpuBeguTe mpumep 3amayu, KOTOpask MOXKET OBITh peIleHa C MOMOIIBIO
PEKypCUHM, ¥ HaIMIIUTE COOTBETCTBYIOUIMM pPEKYpPCUBHBIM anroputM. Ilpoanamusupyiite
BPEMEHHYIO CII0KHOCTb Balllero peIIeHHUs.

KonTtpoabHnas pabora Ne2

3apnanme 1. Onumure anroput™ EBKIMma mis HaXOXIEHUsS HaWOOJbIIEro oOIero
nenurens (HOM) neyx uncen. [IpuBenute npumep paboThl alrTOpUTMA Ha KOHKPETHBIX YHCTaX.

3aganue 2. Peanusyiite anroputm Pemera Oparocdena Ay HaXOXIEHHUS BCEX MPOCTHIX
yricen 10 N. O0bsicHUTE, KaK pab0TaeT ATOT alTOPUTM, ¥ IPUBEAUTE PUMEP €T0 UCTIOIH30BAHHUS.
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3ananue 3. O0bscHHUTE, 4TO Takoe ¢akTopuszanus uucesn. Hamummumre anroputM mis
HAXOX/IECHUS IMPOCTBIX MHOXKUTENIEH 3aJaHHOIO0 YHUCJIa U IPOAHAIU3UPYUTE €ro BPEMEHHYIO
CJII0KHOCTB.

3ananme 4. PeanmsyiiTe peKypcHBHBIH anroputM s OWHApHOrO TOHMCKAa B
OTCOPTUPOBaHHOM MaccuBe. lIpuBeauTe mpumep MaccuBa M 3J€MEHTa Ui MOMCKA, a TaKkKe
00BsICHUTE, KaK pabOTAET Balll aJITOPUTM.

3aganue 5. Hanumumre anropuTM Ajs IEJIOYHUCICHHOTO OMHAPHOTO TOWCKA IO OTBETY.
[lpuBeauTe mpuMep 3aAayu, IA€ STOT METOJ MOXET OBITh NMPHUMEHEH, W OOBACHUTE IIaru
ajaropuTMa.

3ananme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (IIy3bIPHKOBAsi, BCTaBKaMH,
BBIOOPOM) M MpOaHANU3UPYHTE UX BPEMEHHYIO CIIO)KHOCTh B JIy4UIIeM, CpPEIHEM U XYILIEM
CIIydasix.

3aganme 7. Onummre aJIropuT™M COPTUPOBKU ciausgHUEeM. Peanmusyite ero wu
[IPOAHAIU3UPYITE BPEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTD.

3ananue 8. Peanusyiite anroputm ObICTpOH COpPTHPOBKU. OOBICHUTE, KaK BbIOMpaeTCs
OTIOPHBIN AJIEMEHT U KaK 3TO BIUSAET Ha 3(p(PEKTUBHOCTH alIrOpUTMA.

3aganue 9. O0bsAcHUTE METOJ ABYX yKa3aTelel U MPUBEIUTE MPUMEDP €T0 UCIIOIb30BAHHUS
JUISL pELIEHUS 3a]Ja41, HallpUMep, JUIs HaX0>KIEHUS [Tapbl YMCEJl B MACCUBE, CyMMa KOTOPBIX paBHA
3a/laHHOMY 3HAYEHUIO.

3aganue 10. Onummre anroput™ "cKob3sIiee OKHO' U MPUBEIUTE IPUMED 3a7auu, 1€ OH
MOKET OBITh NPUMEHEH, HAIpUMep, [UIsI HAaXOXKACHHS MaKCHUMaJbHOM CyMMBI IOJIMaccHBa
(¢uKCcHpOBaHHOM JJIMHBL. Pean3yiTe anroputM U NpoaHaAIU3UPYHTE €ro CI0KHOCTb.

IIpumepHbIe JoMALIHUE 3aaHUS

,/IOMaIIIHee 3aJJaHHuE 110 TEME: ((AJIFOPHTMLI H UX CBOiiCTBa»

1. Onpexnenure, 4TO TaKOE AITOPUTM, M TIPUBEIUTE TPH MIPUMEPa PA3IUIHBIX aITOPUTMOB
W3 TTOBCEIHEBHOM KU3HU.

2. HazoBute 1 00BACHUTE TPH OCHOBHBIX CBOMCTBA aJITOPUTMOB.

3. CpaBHHTE JCTCPMUHHPOBAHHBIC W HEICTCPMHHHPOBAHHBIC AITOPUTMBL. [lpuBemuTe
IIPUMEPHI KaXKI0T0 TUIIA.

4. Onumwure, Kak MOKHO U3MEPUTH BPEMSI BBIMOJHEHUS airopuT™Ma. Kakue WHCTPYMEHTHI
MOTYT OBITh UCIIOJIL30BAHBI JIJIs 3TOH 1eTu?

5. OOBsICHUTE, YTO TAKOE BPEMEHHAsI CJIOKHOCTh AJITOPUTMA U KaK OHA MOYKET MOBJIUSTH Ha
BBIOOD ajropuT™Ma AJis PelIeHus 3a1auu.

I[OMallIHee 3aJaHue M0 TeMe: KACHMMIITOTHYECKHE HOTAIMHY U PECKYPPEHTHLIC
OTHOILIICHU S

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

2. OOBsicHUTE, KaK MHTEpIpeTupoBaTh HOTanuoo "O OonbuIoro" Ha mpuMepe ajJropurMa
COpPTUPOBKH.

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

4. Pemmre cienymomiee pekyppeHTHoe cootHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonb3yiiTe MacTep-TeopeMy AJIsi HAXOXKACHUSI BPEMEHHOMN CIIOKHOCTH.

5. IlpuBeanTe mpuMep pEKypCUBHOTO aIrOPUTMA H OOBICHUTE €TO BPEMEHHYIO CII0)KHOCTb.

JlomamHee 3aaHle MO TeMe: KAJITOPUTMBI COPTUPOBKH U OMHAPHBII OMCK»

1. Onumure anroput™M COpTUPOBKHU ciusiHMeM. KakoBa ero BpeMeHHas CIOXHOCTh B
Jy4IlIeM U XYALIEM cirydae?

2. OOpsicauTe TpuUHIMI paboTBl OBICTPOM copTHpoBkH. Kak oHa ominM9aercs OT
COPTUPOBKH CIUSHUEM?

3. Kak paboraer OmHapHBIi MOUCK? B KakuX yciIOBUSX OH MIPUMEHSETCS?
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4. Peanu3yiite anropuTM OMHAPHOTO MOMCKA HA SA3bIKE MPOrPaMMHPOBAHMS IO BalleMy
BBIOOPY M MPOTECTUPYHTE €0 HA PA3TMYHBIX BXOAHBIX TAHHBIX.

5. OObsicHHUTE, KaK OCYIIECTBISETCS LIETOYUCIICHHBII U BEIIECTBEHHbIN OMHAPHBIN MOMCK
no oteety. [IpuBeauTe npumepsl.

Jomamnee 3a1anue no teme: «Teopusi yuces U CTPYKTYPbI JAHHBIX)

1. Yro Takoe anroput™ EBknuna? O0bsacHUTE, KaKk OH UCTIONb3yeTcs i HaxoxaeHuss HOJJ
(HamOoBIIeT0 O0IIEro AETUTEINS ) IBYX YUCEI.

2. Ommmmre, kak pabotaeT pemero DpaTocheHa A HaX0XKISHHUS MPOCTHIX unceln. Kakosa
€ro BpeMEHHasl CJI0)KHOCTh?

3. IlpuBeauTte npuMepbl METOJ0B (haKTOPU3AIUH YHCEN U 00CYIUTE UX F3PPEKTUBHOCTD.

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

5. OOBsicHHTE, KAKUE OCHOBHBIE CTPYKTYPHI JAHHBIX BBl 3HACTE, U MIPUBEANUTE IPUMEPHI UX
UCIIOJIb30BAaHUS B aJITOPUTMAX.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTrTeCTallui 110 JTMCHUIIJIMHE (MO)Iy.TIIO)

Ne n/m 3ananue OTtBeT Komnerennus
1. CTpyKTypa JaHHBIX MIPEICTABIISIET COOOM: 0 OIIK-6

a) HaOoOp MpaBHII ¥ OTPAHWYEHUH, OTIPEACIIAIONINX CBI3H

MEXY OTACIbHBIMU 3JIEMEHTAMH U TPYIIIaMH JaHHBIX

0) HabOp MPaBMII U OTPAaHUYEHUH, OTPEACIISIONINX CBI3U

MEXTy OTAETHHBIMHU JIEMEHTAMU TaHHBIX

B) Ha0Op MPaBWII U OTPAHUYCHUH, ONIPECISIOIINX CBSI3U

MEXY OTACIbHBIMU TPYIIIaMH JTAHHBIX

T') HEKOTOPYIO HEPAPXHUIO JAHHBIX

2. JInHeHHBIN CICOK, B KOTOPOM JOCTYIIEH TOIBKO a OIIK-4

MOCJIeTHAN DJIEMEHT, HAa3bIBACTCS:

a) CTCKOM

0) ouepenpro

B) JCKOM

') MaCCBOM

J1) KOJIBIIOM

3. CrpyKTypa AaHHBIX, pab0Ta ¢ 3JIeMEHTaMU KOTOPOH B OIIK-6

opraamnzosana 1o npuniuny FIFO (nepserit nputen -

TIEPBBIN YIIIEI) 3TO:

a) Crex

6) Jex

B) Ouepenp

r) Criricok

4. B uém ocobenHocTu ouepenn? a OIIK-4

a) OTKpBITa ¢ 00ENX CTOPOH;

0) OTKpBITA C OJTHOW CTOPOHBI HA BCTABKY U yJAJICHUE;

B) JIOCTYIIEH JIFO00M DIIEMEHT.

5. KakoBo nipaBuiio BEIOOpKH 3j1eMeHTa U3 cTeKa? 0 IK-3
a) TIEPBBIN DJIEMEHT;

0) mocneaHUi dreMeHT; (*IIoCIIeTHII JOOaBICHHBIH )
B) JII000H AJIEMEHT.

6. Kakoii anroput™ ucrnosb3yercs Juisi HaX0XKIEHUS Anroputm OIIK-4
HauOoubiero oomero aeaureas (HOJM) apyx uucen? EBximna

7. Kax naspiBaeTcst MeTOA, KOTOPBIN MO3BOJISIET HAXOAUTH Pemeto OIIK-4
BCE IPOCTHIE YMCIIA 10 33JaHHOr0 yucya n? Oparocdena

8. Kaxoif anroputm copTHPOBKH UMEET CPEITHIO0 bricTpas OIIK-6
BpeMeHHYI0 cioxHOcTh O(N 10g N) 1 ucmonb3yer MeTox COpPTHPOBKa

"pasnensii u BnacTByi"?
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9. Kaxkoit MmeTon ucnonb3yercs JJisl MOMCKA 3IEMEHTa B bunapusrit [1K-3
OTCOPTUPOBAHHOM MAacCHUBE C BPEMEHHOM CIIOAKHOCTBIO IIOUCK
O(logn)?

10. Kak Ha3pIBaeTCs aroput™, KOTOphIi pazouBaet MaccuB | CopTHpoBKa [1K-3
Ha JIB€ 4YacTU U 00bEIUHSAET UX B OTCOPTUPOBAHHOM CIIUSTHUEM
mopsike?

11. Kakoif MmeTo COpTUPOBKH UCTIONB3YET CTPYKTYPY ITupamugansx IK-3
JAHHBIX "Ky4a" JUId yIOpPsIOUMBaHUS 3JIEMEHTOB? ast COPTUPOBKA

12. Kakoii MmeTon ucnosbp3yercs 411 HAXOKACHUS nap, Meroa nByx IK-3
KOTOpbIE yIOBIETBOPAIOT OIPEAEIEHHOMY yCIIOBUIO, yKazaTenei
nepeMeniast 1Ba yka3aTess 10 MacCHUBY?

13. Kak Ha3bIBaeTCs anroput™, KOTOPBIH MO3BOJISET Ckomp3siee [1K-3
HaXOAWUTh MOJMACCUBBI C MAKCUMAJIbHON CyMMO? OKHO

14, Kaxkoit anroput™ UCTonb3yeTcs Uil pa3IokeHus yncia | Dakropu3arus OIIK-6
Ha MHOKUTEJH, OCOOCHHO 15l O0JIBIINX Yrcen?
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