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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (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
KOMITbIOTEPHBIC HaykH, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «llpuknagnas
MaTeMaTHKa W WH(OpPMATHUKa», YTBEPKICHHBIM MpPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit @eaepanmu 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
HayK U IPOrpaMMUPOBAHMUSL.

MecTto tucuunIMHbI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
[Iporpamma aByx aurmomoB HUY BIID u LY «lIpuxknaanas matematuka u uHpopMaTukay u
BXOJIUT B 00s13aTeNIbHYIO YacTh biioka 1, kak aucuuIuinHa (Moyiib) 10 BEIOODY.

Jucuummaa (MOlysb) n3ydaeTcst Ha 2 Kypce B 3 U 4 cemectpe.

Heab u3yyeHus: TUCHMIVIMHBI (MOAYJIs): 3aK0o4aeTcsi B (OPMUPOBAHUHU Y CTYACHTOB
HaBBIKOB NPOCKTHPOBAHUSA M aHaimu3a 3(QQPEKTUBHBIX AITOPUTMOB M CTPYKTYpP AAHHBIX IS
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMHUPOBAHHUS.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHue 3HaHUH NMPO ACUMOTOTHYECKUI aHAIU3 AITOPUTMOB, KIACCHUYECKHE
QITOPUTMBI NTOMCKA U COPTUPOBKHM, OCHOBHBIE CTPYKTYphl JAHHBIX, OCHOBHBIE AJITOPUTMbI Ha
rpadax, OCHOBHBIE TUHAMUYECKHE AITOPUTMBI;

— (¢opMuUpOBaHHE YMEHMI NPUMEHSTh AaCUMNTOTHYECKMHM aHamu3 IS OLIEHKHU
ITOPUTMUYECKON 3(()EKTUBHOCTH, peaan30BbIBaTh 3((EKTUBHBIE ANTOPUTMBI B Pa3IMYHBIX
KOHTEKCTaXx;

— (¢opMupoBaHHE YMEHHI pa3pabaTblBaTh U BHEAPSATh CTPYKTYpPhl JAaHHBIX IS
ONTUMAJILHOTO XpaHEHUs U 00pabOTKK MH(pOpPMAIMU, peai30BbIBaTh ANTOPUTMBI TpadoB JUIs
HAXO0X/ECHNS HAUMEHbIIUX IyTel, IUKIOB U IOTOKOB, pa3pabaTbiBaTh peEIIeHHs 33aJad C
MOMOUIBI0 AMHAMUYECKOTO POrPaMMHUPOBAHUS;

— (opMupoBaHMe HaBbIKA AHAIM3UPOBATH CI0KHOCTB aJITOPUTMOB U BBIOMpaTh Hanbosee
MOJXOSIINE PEIICHNUS;

— (opMuUpOBaHHE HaBbIKa pa3BUBAaTh AJTOPUTMHUYECKOE MBIIUIEHUE [UIsl pPELICHUS
KOMIUIEKCHBIX 3aJa4, ONTUMHU3HMPOBATh CYIIECTBYIOIIUE AITOPUTMBI U1 TIOBBIIIEHHS HX
MIPOU3BOUTENBHOCTH;

— (¢opMupoBaHHE YMEHHUS MPUMEHSATh AJITOPUTMBI I PELICHHUs] MPHUKIAIHBIX 3a/ad,
3 PEeKTUBHOE UCIOIb30BAaHUE AJITOPUTMOB IOMCKA U COPTUPOBKU B PA3IMYHBIX KOMITBIOTEPHBIX
NPUIOKEHUSX, pa3padaTeiBaTh U MPUMEHSAThH AJITOPUTMOB I'padoB /ISl peLIeHHs] peallbHbIX 3a7au.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEPCUTETA U B (POpME CaMOCTOSATENILHON PadOThHI 00yUYarOIINUXCA:

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, MaTeMaTHYEeCKOTO amnmnapara, 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 MaTeMaTHYECKHi anmapar B
COBPEMEHHBIX npodecCHOHAIBHON IeATeIbHOCTH
BBIUHCITUTEIbHBIX OIIK-4.3. NmeeT npakTUYeCKHiA OTBIT TPUMEHEHUS
CHUCTEM COBPEMCHHOI'O MaTE€MaTHYCCKOI O
anmnapara, CBSI3aHHOTO C
MPOEKTHPOBAaHUEM, Pa3padOTKOMH,
peannzanyei 1 OLeHKON KadecTBa
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
POTrPaMMBl, MHTEIJIEKTa
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
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
ANTOPUTMUYECKOTO JUTSL PEIIICHUS] TEOPETUIECKUX U
MOJETUPOBAHUS IS MPUKIAIHBIX 33024
peLIeHUs KaKk [K-3.2. YMeeT NpUMeHSTh METObI
TEOPETUYECKUX, 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

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

Nen/ HanMeHOBAH e TpynoeMkocTh, akageMH4YeCKHEe YaChl TKY
n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii
(Mony.is) KonrakTHas pabora CamocrosiTean KOHTPOJIb
Jexkun | CeMmuHapbI Kontpoun nast paGoTa yCIeBaeMoCTH)
3 cemecmp
1 [TonsiTue anroputMma. 5 5 20 Jlomarmnee 3aganue
OreHKa TPYI0EMKOCTH [Moxroroska Kk
aJropuTMa. ceMUHapy
AcUMIITOTHKA
2 bazoBbie anropuTMBI 5 5 20 Jlomarmnee 3aganue
IToaroroBka k
ceMUHApY
3 ANTOPUTMBI ITOUCKA 5 6 20 Jomarmnee 3aganue
KonTponbhas
pabora
4 AJNTOPUTMBI 5 6 20 Jomaninee 3aganue
COPTUPOBKH Kontponbshas
pabora
5 CTpYKTYpHI TAHHBIX 6 6 20 Komnoksuym
6 JnHamuueckoe 6 6 20 Jomannee 3aganue
MPOrpaMMHUPOBAHUE [Toaroroska k
CEeMHHAPY
IK3amen 4
4 cemecmp
1 I'pads 6 6 23 JlomarirHee 3a1aHue
KonTponbhas
pabora
2 JlepeBbs moucka 6 8 23 Jomarninee 3aganue
KoHtposbHas
pabota
3 XemmpoBaHue 6 8 23 Jomarninee 3aganue
IloaroroBka k
CEMHUHApY
4 CTpOKOBBIEC aNTOPUTMBI 6 8 23 Komnoksuym
5 JnHamuueckoe 8 8 24 Jlomarninee 3aganue
MPOrpaMMHUPOBAHHE IMoaroroska K
CEMHUHApY
Ix3amen 4
Hmozo: 64 72 8 236
Oovem oucuyunaunvl (Mooyns) 380
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 10

(6 3au. eo.)
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4. CopepxaHue IMCUUILTAHBI (MO1YJIs)

Nen/m HaumenoBanue pasgeiia Copeprxanue TMCHUILIAHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)

1 Ilonstne amroputMma. Orenka | [Torsatue amroputma. CrocoOBI M3MEpPEHHS BPEMEHH BBITIOTHEHUS
TPYIAOEMKOCTH QITOPUTMA. | ATOPUTMOB.  ACHUMITOTHYECKHE  HOTamuu.  Macrep-Teopema.
AcuMnToTHKA PexkypeHTHBIE COOTHOIICHHUSL.

2 ba3oBbie anropuTMsl JIuneiinpie anroputmsel. Teopus uucen. AnroputMm Epxnmpa. Pemero

Oparocdena. @akropuzanus gyncen. PeKypCHBHBIE aTOPUTMEL.

3 AJrOpUTMBI IOUCKA bunapnsrit mouck. LlemourcneHHbIN, BEIECTBEHHBIM OMHAPHBIN ITOUCK
10 OTBETY.

4 AJTOpUTMBI COPTUPOBKHU bazoswie coprupoBku. COPTHPOBKA C CAUSHHEM. bBICTpas COpTHPOBKA.
[MupamuganbHas copThpoBka. Meron AByX ykaszareneil. CopTHpoOBKa
coObIThii. CKOJIB3sIIee OKHO.

5 CTpyKTyphl TaHHBIX Knaccudurkarus crpykryp AaHHbIX. CTEKH, O4epenu, OYepean JCKU.
MHuosxectBa, cnoBapu. OQHOCBSI3HBIN JIMHEUHBII CIIHCOK, HUKINYECKHUE
CIIMCKH, JIBYCBSI3HBIA JIMHEWHBIA CIIMCOK

6 JnHaMmudeckoe Onmuomepnas nunamuka. HBIT, HOII.

MIPOTPaAaMMHUPOBAHHE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHnognas numepamypa:

1. MemxenoBuy, Jl. AJrOpuUTMBI U CTPYKTYphl [Jii MAacCHUBHBIX Ha0OpPOB JaHHBIX :
npakTuaeckoe pykoBoacto / [I. Memxkenosud, D. Taxuposud ; mep. ¢ auri. 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 117151 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 aropuTMOB, KOTOPBIE JODKECH 3HATH Kb mporpaMMmucT Ha Python :
npakTudeckoe pykooactBo / M. Axman. - Caunkr-IlerepOypr : Ilutep, 2023. - 368 c. -
(bubmmoreka mporpammucta). - ISBN 978-5-4461-1908-0. - Tekcr : snmekrponHbiid. - 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 : anekTpoHHBIH // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

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

A. Uepnsik, FO. M. Merennckuii, C. A. bormanoBud. — 2-¢ u3M., ucnp. u gomn. — MOCKBa :
WznatenbctBo FOpaiit, 2025. — 354 ¢. — (Bricmiee oOpa3oBanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas mnatdopma HOpait [caiit]. — 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-¢ 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.
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6. MarepuajbHO-TEXHHYECKOE 0OOecnevyeHue

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM ITPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieunBaroIeii IpoBeieHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW ITOATOTOBKH, HIPAKTHUYECKOM M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeAyCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIA, 3aHATUH CEMMHApCKOro (IPakTUYEeCKOro) THIIA, TIPYNIOBBIX U
MHMBUAYaAJIbHBIX KOHCYJIbTAlMM, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTALlUH, a TAKXKe
IIOMEIIEHUS I CAMOCTOATENIbHOM paObOoThl U MOMEIIEHUS I XPaHEHUs U NTPO(UITAKTUYECKOTO
oOciy>xuBaHus yueOHOro 060opynoBanus. IlomemeHns: yKOMIUIEKTOBAaHbI CIICIUATIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpEICTBAMHM OOydYeHHs, CIy>KalllUMH JUlsi IpeACTaBIeHus y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

—  CHENHUaIN3UPOBAHHBIM 000pYI0OBaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000py/JOBaHHE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOICHHBIE
JUIsL MCTIONb30BaHMsI MHBAJIWJAMH M JIMIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieueHHEM  JIOCTylla B 3JEKTPOHHYI0  HH(OpMAaNMOHHO-00pa30BaTENbHYIO  Cperly
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCS JOCTYNl (B TOM 4YHCIE YHAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurnmaneHeIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcoB

8. | denepanpHbIi HeHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca 10 TUCIUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIIEH3HOHHOTO
IPOrpaMMHOT0  OOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 110 IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe
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BpaysepsI:

SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Od¢ucHble NpUIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apyOexHOoe JMIEH3UOHHOE

TeXstudio 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
IlporpamMmHoe oGecnieveHue 15l IVIAHMPOBAHHUS M YY€TAa BPEMEHM:

Toggle app | sapyGesxuoe | cBOGO/IHO pacIpocTpaHseMoe
CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6erxHoe | nurensuonHOE
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynpranTILIroc: cripaBoOYHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE

cucTeMa

CpencTBa AaHTHBHPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mis 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE

Crampmaprasni Russian Edition
Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpoCcTpaHsieMoe
Robotic Operating System 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpaguyeckoii HHGopmManueii:

Zotero | 3apy6exHoe | cBOGOIHO pacIpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B mporiecce u3yueHust TUCHUTIIUHBI (MOAYJsl) «AJNTOPUTMBI M CTPYKTYpPHI JaHHBIX» B
paMKax TEKYyILIEro KOHTPOJS yCIEBAeMOCTH HCIIONB3YIOTCS Takhe BHbI yueOHOW paboThl, Kak
JIeKIUs, CEeMHMHaphl W JOMAallHHE 3a/JaHus, KOJUIOKBUYM, KOHTpOJbHas paboTa, a Takxke
pa3i4YHbIe BHUIBl CAMOCTOSTENBHOW paboOThl OO0ydYamoImUXcs MO 33JaHUI0 MpernojaBarels,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB PO(ECCHOHATLHON JIEKCUKHU, 3aKPEIICHUE MTPAKTHUYECKUX
npodeCCHOHATBLHBIX KOMIIETEHIIHH, TOOIPEHNE HHUIHATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOTr0 XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCHEKT JIEKIUI: KPAaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOU nuTeparype. Ecnu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT c(opMyiIupoBaTh BONPOC W 337aTh €ro
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MPernoAaBaTesNio Ha KOHCYJIbTAllUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Yyacmue 6 cemunape (ayoumopmuas paboma) — akTuBHas paboTa CTyJIeHTa Ha CEMHUHApe,
€r0 OTBETHI Ha BOIIPOCHI MTPEIIOIaBATENs M YYACTHE B JIUCKYCCHHU.

JIJis yCTIeHOTO y4acTHsl B CEMHHAPE CTYACHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXKICHHUS, POYUTATh HEOOXOJMMBIC MaTepHaibl U MOJATOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHS 1 apTyMEHTUPYS HX.
[lpu oTBeTax Ha BOIPOCHI MPEMOJNABATENS CTOUT OBITH YBEPCHHBIM, YETKHM M JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIN MaTepuall. Takxke MOJIe3HO MOICPKUBATH IUATIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTh OOCYKJICHUE U PACITUPUTH CBOU 3HAHMS.

KOJZJZOK@uyM — YCTHBIC OTBCTHI Ha BOIIPOCHI, CHMUCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHCC,

B mponecce IMOoArOTOBKHM K KOJUIOKBUYMY H€O6XO,Z[I/IMO MMPpOaHAJIU3NPOBATDH y‘le6HBIe
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘le6HI/IKaMI/I n JONOJHUTCIBHBIMHU HMCTOYHHMKaMMU,
AKICHTHUPYSA BHHMAHHMC Ha KIIIOYEBBIX TEMax. PGKOMCHI[yeTCH Co3aaTh CTPYKTYPUPOBAHHBIC
KOHCIICKTBI, BBLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 d)OpMy.HI)I.

Konmponvnasa paboma — nucbMenHas pabota ¢ HAOOpOM 3a/1a4, KOTOPbIE HY>KHO PELIHUTH 32
OTrpaHUYEHHOE BpeEMSI.

Llenb KOHTPOJIBHOM pabOTHI - MOMYYUTh CIIELUAIbHBIE 3HAHUSA 110 OJJTHON MM HECKOJIbKUM
TE€MaM JUCUUILUIMHBI (MOAYJIS) U IPOJAEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHHUS.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKAMHU BBINOJIHEHHS. PexoMeHayeTcs: pa30uBaTh 3aJaHus Ha JTarbl, YTOOBI
n30eXkaTh TEPerpy3kd W Jydllie yCBOUTh Marepuall. VCroib30BaTh pa3ivdHbIC UCTOYHUKH
UHPOPMaIIUH, BKIIOYask YUCOHUKH U OHJIAWH-PECYPChI, U 00s1ee TITyO00KOro MOHUMAHHUS TEMBI.

Camocmosmenvrnas paboma — padoTa CTYJEHTOB, HANpaBlieHHAass Ha YINIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMH MPU MUHUMAIBHOM yYacTHH MpernoiaBares. 3a1aun CTyeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOTHUTEIBHBIX TEM, BHIMOTHEHHE yU4eOHO-HUCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUILINHE (MOAYJII0)

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

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOMN aTTECTaIUH.

IIpoMe:xkyTOoUHBIE ATTECTANMM IO IUCIUIUIMHE (MOIYJI0) OCYHIECTBISIOTCS B (opme
9IK3aMeH 06, TIPH STOM IPOBOJMUTCS OLIEHKA KOMIIETeHIIUH, C(POPMUPOBAHHBIX MO JUCIUIUIMHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOIIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JICCATHOAITbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPAJAUIIMOHHON
MATUOATIPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:

JecaTubannbuas IlsaTudanibHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OtnnuHO CTyIeHT NOJTHOCTBIO BIIa/IeeT 3HAHUSIMH, U3JI0KEHHBIMU
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Hecarubannpuas I[IaruéannbHas O01asi xXapaKkTepucTHKA pe3yJabTaTa 00y4eHus Mo

OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
9 OTnuuHo B paboueld mporpamme, u TIIyOOKO OCMBICISET
8 OTIU4HO muctmmuHy.  OH  caMOCTOSITEIBHO W JIOTUYECKH

MOCJIEIOBATEIILHO OTBEUACT HA BCE BOMPOCHI, aKIICHTHPYS
BHUMaHHUE Ha HanOoJiee BXKHOM. YMEET aHAIM3UPOBATh,
CpaBHUBATD, KJIaCCU(DUITUPOBATH, 000011aTh,
KOHKPETH3UPOBaTh M CHUCTEMATU3HPOBATH W3YYCHHBIH
MaTepHal, BhIACISS KITFOUEBhle MOMEHTHI U yCTaHABIUBAS
MPUYUHHO-CIICJICTBCHHBIC CBI3U. YeTko Qopmyaupyer
OTBETBI, YBEPCHHO  HWHTEPIPETUPYET  PE3YJIbTATHI
aHAITM30B W JPYTUX HCCIENOBaHUMA, a TaKKe pelnaet
cnoxHbie 3anaun. CTYJACHT XOPOIIO 3HAKOM ¢ METOAAMU
UCCIICIOBAHUS, HEOOXOMUMBIMH JIISI  MPAKTUYECKOM
ACATCIIBHOCTH, W YMCCT CBA3BIBATL TCOPECTUYCCKUC
aCMeKThl JUCHMIUIMHBI (MOAYJA) C TMPaKTUYECKUMHU

3a7a4aMu.
7 Xoporro CrynmeHT oOmagaeT 3HAHWAMH IIpeIMeTa TOYTH B
Xopormo HOJIHOM o0beme paboueii MPOTPaMMBI u

CaMOCTOSATEIBHO, JIOTMYECKH  IOCIICOBATEIBHO |
BCECTOPOHHE OTBEYAeT Ha BCE BOMPOCHI, aKIIEHTHPYS
BHUMAHHEC Ha HaI/I6OJICe 3HAYUMBIX MOMCHTAX. OH yYMEET
aHaJIM3UPOBaTh,  CPaBHHBATh,  KIACCH(HUIMPOBATH,
000011aTh, KOHKPETHU3UPOBaTh W CHUCTEMATU3HPOBATH
U3YYEHHbII MaTePHaJl, BBIICISASA €r0 KIFOUCBBIC aCTICKThI
u yCTaHaBJIMBas IMPUYINHHO-CIICACTBCHHBIC CBA3U.
DOopMyIUpPYET CBOU OTBETHI, YBEPEHHO HHTEPIIPETUPYET
Pe3yJIbTaThl AaHAJTM30B U IPYTUX UCCICIOBAHUM, & TAKKE
permaeT CIOXKHBIE CHUTyalmoHHBIC 3amadu. CTyIeHT
XOpOIIO  3HAKOM €  METOJAaMH  KCCIICIOBaHM,
HEOOXOMMMBIMU JIJISI TIPAKTHYECKON JIEATEIbHOCTH, H
YMEET CBA3BIBATHL TCOPETHUCCKHE ACIICKThI NPEAMETA C
NpPaKTHYECKUMH 3a/Ia49aMH.

5 YnoenerBopurenbHo| CTynmeHT  oOmamaer  0a30BBIMH  3HAHUSMH IO

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

(dhopMyupoBKkH. B X071 0TBETOB OH J0ITyCKAaeT OLTHOKH,
Kacaroruecs: cytd BompocoB. CrTyaeHT cmocobeH
pelIaTh TOJBKO CaMble MPOCTHIC 3a]]a9X U BIIAJICET JIUIIIb
MHUHHUMAaJIbHBIM HA0OPOM METOIOB HMCCIICOBAHUS.

3 He cnaun CrygeHT He oOBIagen o0s3aTeIbHBIM MHUHAMYMOM
He cnan 3HAHUH 10 NPEeIMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI,
He cian JIaXXe €CIM TMPEIoaBaTellb 3aJacT JOMOJHHUTEIbHBIC

HaBOJISIIIINE BOTIPOCHI.

JucuumnimHa (MOAyNb) «ANTOPUTMBI U CTPYKTYPBI JJAHHBIX» OLIEHHBAETCS B 3 cemMecTpe
CIeyIoIKUM 00pa3oMm:
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AKTHBHOCTH Bec |KoaunvecTBoO Onucanne

Jomarmrave 3amanus | 15% 11 HaGop 3amad o Temam Henenu

AynutopHas padora | 15% 11 AKTHBHOE y4acTHe B CEMHHApax: OTBETHI HA BOIIPOCHI
MPENoIABATENS U YUACTHE B TUCKYCCHH

KonTtponbsnas padora | 20% 2 [Mucermennas pabota ¢ HaOOpOM 3a51a4, KOTOPbIE HYKHO
pEIIUTh 3a OTPAaHUYCHHOE BPEeMs

KomnokBuym 30% 1 YcTHBIE OTBETHI Ha BOMPOCHI, CIIUCOK KOTOPHIX H3BECTCH
CTYZACHTY 3apaHee

DK3aMeH 20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3a1aHUCM,

HaINpaBJICHHBIM Ha MMPOBEPKY MOJYYSHHBIX 3HAHUN U
HABBIKOB I10 TUCITUIUTHHE (MOJIYIIIO)

@opmyJia pacuyéTra MTOrOBOIi OLEHKH MO AUCHMUILINHE (MOAYJIK) «AJITOPUTMBI H
CTPYKTYPHI J1aHHBIX» 32 3 cemecTp: «0,15 x Jlomamnue 3aganus + 0,15 x AyautopHas padora

+0,2 x KonTponbaas padota + 0,3 x Komnoksuym + 0,2 X Dx3amen».

JucnuniuHa (MOAY/b) « ATOPUTMBI U CTPYKTYPBI TAHHBIX» OIICHUBAETCS B 4 cemecTpe

CJIEYIOIIKUM 00pa3oMm:

AKTHBHOCTD Bec |KoanuuectBo Onucanune

Jomamrawue 3aganns | 15% 11 Habop 3ama4 o TeMaM HeAeIH

AynuropHas pabdora | 15% 11 AKTHBHOE y9acTHe B CEMHHAPAX: OTBETHI HA BOIIPOCHI
MPENoJaBaTeNs U y9acTHe B TUCKYCCHH

Konrponbhas pabora | 20% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 3a OTPAaHUYCHHOE BPEeMs

Komnnoxsuym 25% 1 YcTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

DK3aMeH 25% 1 [TucemeHHast niu ycTHasE paboTa HaJl 3aJJaHIEM,

HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJIIIO)

®opmyJa pacyéra MTOrOBO OLEHKHM MO AMCHUILVIMHE (MOXYJIK) «AJITOPUTMBI U
CTPYKTYPBI JaHHBIX» 3a 4 cemecTp: «0,15 x /lomamnue 3ananus + 0,15 x AynutopHas pabota

+0,2 x KonTponbras padota + 0,25 x KomutokBuym + 0,25 x Dx3amen».

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 AUCHUIIHHE (MOAYJII0)

IIpuMepHBIH CIUCOK ONpeAeIeHNH 1 KOJJIOKBHYMA

Kaaccndukanmus cTpyKkTyp AaHHBIX
1. CTpyKTYpHI AaHHBIX - OIIpEIeJIEHUE U Kaccu(uKarus.
JInHeiiHble CTPYKTYPbI JaAHHBIX - ONIMCAHUE U IPUMEPBHI.

CraTuyeckue M JMHAMUYECKHUE CTPYKTYPbI JAHHBIX - PA3JINYUSI U IPUMEPHI.

2
3. HeaunHeliHble CTPYKTYPBI JaHHBIX - OITUCAHUE U IPUMEPBHI.
4
5

. Ab0cTtpakTHble TUnbI JaHHBIX (AT/I) - onpeneneHue U npuMepsl.
6. KoMmiekcHbIe CTPYKTYPbI JaAHHBIX - OTPE/ICIICHUE U IPUMEPHI.

Crexkn

7. CTrek - onpesieNieHre U OCHOBHBIE oreparuu (push, pop).
8. IlpuMeHeHHe cTeKa - TPUMEPHI UCTIONB30BaHUs (0OpaTHas MOIBCKAsl 3aKCh, OTMEHA

nefcTBuil).

9. AJropuT™M NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - OTMCAHHUE U pean3alusl.
10. Peasu3anus cTeka ¢ OMOIIBI0O MACCHBA - OIMCAHKE M aHAH3.
11. Peanu3anms cTeka ¢ NOMOLIbIO CBSI3HOI'O CIIUCKA - OTIMCAHUE U aHAJIH3.
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Ouepenn
12. Ouepens - onpeaeneHUe ¥ OCHOBHBIE orepanuu (enqueue, dequeue).
13. KoaibueBasi ouepeab - ONpeeieHue U peaan3anusl.
14. IlpuopuTeTHasl OYePeAb - ONPEACICHUE U IPUMCHECHHE.
15. Ouepenn ¢ ABYMs1 KOHIIAMH ([1eKa) - ONIPECIICHUE U ONIepaIiH.
MHo:xecTBa U CJI0Bapu
16. MHO:KeCTBO - OIIpe/ICIICHHE U OCHOBHBIE orepaiuu (00beuHeHre, IePeCeUCHUe).
17. CnhoBapsb (accouMaTHBHBIH MAaCCUB) - ONIPE/ICIICHUE U IPUMEHEHHE.
18. Xem-radaumna - onpeaeneHue, QyHKIUN XSITUPOBAHUS U KOJUTU3UH.
19. AJIropuTM MOMCKA B MHOKECTBE - PA3JIMYHBIC MOAXO/bI i UX CIIOKHOCTD.
20. /luHaMHu4YecKHe MHOKeCTBA - peajn3alus U IpUuMEHEHUE.
OnHocBsI3HBbIE JIMHEHHbIE CIIMCKH
21. OaHOCBA3HBIN CNMCOK - ONPE/IEICHUE U OCHOBHBIE orepaliuu (1o0aBieHne, yiajacHue).
22. PeBepcupoBaHHe OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CII0)KHOCTD.
23. Ilonck 3j1eMeHTa B OJJHOCBSA3HOM CIIMCKE - AJITOPUTM U CJIOKHOCTb.
24. Cimsinue IBYX OTCOPTHPOBAHHBIX CIMHCKOB - AJITOPUTM H PealTU3aIIHsL.
25. Yaanenue 1y0JJMKATOB M3 OJTHOCBSI3HOTO CNIMCKA - AJITOPUTM U peanu3aliusl.
Hukanyeckne CHUCKU
26. Iluk/JIMYecKUil 0JHOCBA3HBIN CIIMCOK - ONPEICTICHUE U OTIEPAIIHH.
27. Ilouck 3j1eMeHTAa B MUKJIUYECKOM CITHCKE - AJITOPUTM U CIIOKHOCTD.
28. CiinsiHMe NUKJIHYECKUX CIHCKOB - AITOPUTM U pealin3alus.
JIByCBsI3HbIE JIMHEHHbIE CITUCKH
29. /IByCBSI3HBIi CIIMCOK - OTPE/ICIICHNE U OCHOBHBIC OTIEpAIIHH.
30. IIpenmyiecTBa U HEAOCTATKH JBYCBSI3HOT0 CIIMCKA MO CPABHEHHUIO C
OJIHOCBSI3HBIM - aHAJIN3.
31. PeBepcupoBaHme IBYCBSA3HOTO CIUCKA - AITOPUTM H CIOXKHOCTb.
32. YiajieHue 3JieMeHTa U3 IBYCBS3HOI0 CIIHCKA - AJITOPUTM U pealn3aliusl.
OO6uue TemMbl
33. CpaBHeHHe CTPYKTYP JaHHBIX - KOT/Ia UCIIOJIb30BaTh KAXKAYIO U3 HUX.
34. CnoxxHocTh onepanuii - BpeMeHHAs U TIPOCTPAHCTBEHHAS CIIOKHOCTb JIJIS PA3TUIHBIX
CTPYKTYP.
35. Peasiu3anusi CTPYKTYPBI JAHHBIX B PA3JIMYHBIX A3bIKAX MPOrPAMMHPOBAHUSA -
MPUMEPHL.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCTIOJIE30BaAHUS.
37. Anroputmbl Ha rpadax - cBA3b C TUHEHHBIMU CIICKAMHU.
38. CTpyKTYpbI JaHHBIX JUIS peajn3aluu ovepe/ieil M CTEKOB - Pa3IMYHbIC TOIXO0/IbI.
39. /lunamuyeckoe BbleIeHHe MaMSATH - paboTa ¢ yKa3aTeIsIMH.
40. O630p MONMYJASIPHBIX OHOJIHOTEK IS PAa0OTHI €O CTPYKTYPAMH JAHHBIX - IPAUMEPHI U
MPUMEHEHUE.

IIpumepHbIe 3a1aHUA I KOHTPOJIBHBIX pador
KonTtpoabsnas padora Nel

3apanme 1. Onpenenute, 4ro Takoe anroput™. [IpuBenure npuMepsl pa3audHbIX THUIIOB
ITOPUTMOB U UX IIPUMEHEHUS B PEaIbHON KU3HU.

3aganue 2. OnUIINTE OCHOBHBIE CITIOCOOBI H3MEPEHUSI BPEMEHH BBIITOJIHEHUS aJTOPUTMOB.
CpaBHHTE UX M O0BACHHUTE, B KAKUX CIIy4asiX KaXIblil U3 METOJI0B HanboJiee yMECTEH.

3aganue 3. OObscHUTE, YTO TAaKOE acCUMITOTHYecKas HoTauus. [lpuBenute mpumepsl
ucnonbs3oBanus Hotauui O(n), ®(n) u Q(n) U 0OBSICHUTE, YTO OHU O3HAYAIOT.

3aganue 4. [IpumenuTe MacTep-TeopeMy JJIs aHaIM3a BPEMEHHOM CI0KHOCTH CIE1YIOIIEeTo
pexypperTHoro cooTHomenus: T(n) =2T(n/2) + n. YkaxuTe, Kakoil cay4ail MacTep-TeOpeMbI BbI
MCIIOJIb30BAJIM U MIPUBEANUTE MOJIPOOHOE pElLIeHHE.
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3ananue 5. Pemure crieaymrouniee peKyppeHTHOE COOTHOUIEHHWE C TMOMOIIBI0 METOJa
noactanoBku: T(n) = T(n - 1) + n. Haligute acumnroruxy T(n).

3apanme 6. Hanumwmre anroput™ i JIMHEHHOTO IIOMCKA 3JIEMEHTa B MAacCHUBE U
MIPOAHATH3UPYITE €r0 BPEMEHHYIO CIIOKHOCTh. OOBSICHUTE, KaK BbI PUIILTH K ’TOMY PE3yIbTaTy.

3apanue 7. OnumuTe AITOPUTM, KOTOPBIA HAXOIUT CYMMY BCEX 3JIEMEHTOB B OJTHOCBS3HOM
cnucke. KakoBa BpeMeHHast CJI0KHOCTh 3TOTO alropurma?

3ananmue 8. [IpuBeguTe npuMep peKyppeHTHOTO COOTHOIIEHHS, KOTOPOE MOMKHO PEUIUTH C
MOMOIIBIO MacTep-TeopeMbl. [IpoaHanu3upyiTe ero BpeMEHHYIO CJIOKHOCTh U OOBSICHUTE, KaKOH
CiIy4yai TeopeMbl OB UCIIOJIB30BaH.

3aganue 9. OO0BsICHUTE, KAK MOKHO HCIIOJI30BATh JIMHEHHBIC aNTOPUTMBI IS PEIICHHUS
3aJladd O HaxOKJICHWM MaKCUMaJILHOTO M MHUHHMAaJbHOI'O 3JIEMEHTOB B MaccuBe. Hamummre
AITOPUTM U MPOAHATUZUPYUTE €T0 CIOKHOCTb.

3ananue 10. [IpuBeaute mpumep 3amayu, KOTOpas MOXKET OBITh pelieHa C TMOMOIIBIO
PEKypCUHM, W HAIMIIWTE COOTBETCTBYIOIIMM PEKypCUBHBIM anroputMm. IIpoanammsupyiite
BPEMEHHYIO CJIOKHOCTb BAIIEro PEIICHHUS.

KonTtpoabHnas pabora Ne2

3aganme 1. Onummre anroput™m EBKinaa Ains HaxoXICHUs HauOOJibIIEro oOIIero
nemutens (HOM) nByx uncen. [IpuBeaure npumep paboThl alropuT™Ma Ha KOHKPETHBIX YMCIIAX.

3ananme 2. Peamusyiite anroput™m Pemtera Oparocdena s Hax0XKIAEHUsSI BCEX MPOCTHIX
ymcel 10 N. O0bsicHUTE, KaKk padOTaeT 3TOT AJITOPUTM, U IPUBEAUTE IPUMED €0 UCIOJIB30BAHNUS.

3ananme 3. O0bscHuTe, 4TO Takoe (akropuzanus uucen. Hamummre anroput™m uis
HAXO0X/IEHUS IMPOCThIX MHOXKUTEJIEH 3aJaHHOIO0 YHUCJIa U IPOAHAIU3UPYUTE €ro BPEMEHHYIO
CJIO’KHOCTb.

3aganue 4. Peanu3yiiTe peKypCUBHBIM anroputM JUisi OMHApHOrO IOUCKAa B
OTCOPTHUPOBAHHOM MaccuBe. [IpuBenuTe nmpumep MaccuBa M 3JI€MEHTa ISl TIOMCKA, a TaKKe
00BsICHUTE, KaK pabOTAET Balll aJITOPUTM.

3apanme 5. Hanmummure anropuT™ i LEIOYMCICHHOTO OMHApHOIO MOUCKA MO OTBETY.
[TpuBenure npumep 3aAayu, IJ€ 3TOT METOA MOXET ObITh NPUMEHEH, U OOBSCHUTE IIaru
aJIropuTMa.

3aganue 6. IlpuBenaure npumMepsl 0a30BBIX COPTUPOBOK (Iy3bIPbKOBAs, BCTABKaMH,
BBIOOPOM) M NPOAHATM3UPYWTE MX BPEMEHHYIO CIOXKHOCTh B JIYYIIEeM, CPEIHEM M XyJIIIeM
Cilydasix.

3aganue 7. Onummre ajiropuTM COPTUPOBKM ciusHueM. Peamusyiite ero u
POaHAIU3UPYHTE BPEMEHHYIO U TPOCTPAHCTBEHHYIO CII0KHOCTD.

3ananme 8. Peanusyiite anroput™ OblcTpoil coptupoBku. OOBsICHUTE, Kak BbIOMpaeTcs
OTIOPHBIN AJIEMEHT M KaK 3TO BIMSIET HAa 3PPEKTUBHOCTH aJITOPUTMA.

3ananme 9. OObsicHUTE METOA IBYX yKa3aTeJel U MpUBeIuTe NPUMEP €ro UCIOIb30BaHUs
JUTSL peLIeHUS 3a]Ja41, HalpUMep, JUIsl HaX0XKJIEHUS [Tapbl YUCEJ B MACCUBE, CyMMa KOTOPBIX paBHA
3alaHHOMY 3HA4YECHHUIO.

3aganue 10. Onummre anroputm "cKoIb3s1Iee OKHO" ¥ IPUBEAUTE IPUMED 3a/1a4H, TI€ OH
MOXET OBbITh MPHUMEHEH, Hampumep, Uil HAXOXJAEHUS MaKCHUMAIbHOM CyMMBI MOJMAacCHBa
bukcupoBaHHOM ATUHBL. Peann3yiTe anropuTM U MpoaHaIu3upyiTe ero CI0KHOCTD.

IIpuMmepHbIe fOMALIHKE 3a]aHUS
JlomaliHee 3ajaHue 110 TeMe: KAJITOPUTMbI H X CBOMCTBAa»
1. Ompenenure, 4TO TaKOE ANTOPUTM, U MIPUBEIUTE TPHU MPUMEPA PA3TUUHBIX AITOPUTMOB
W3 TTOBCEIHEBHOM JKU3HM.
2. HazoBute 1 00BSICHUTE TPH OCHOBHBIX CBOICTBA aITrOPUTMOB.

3. CpaBHHTE NETEpMUHHPOBAHHBIE M HEICTEPMHUHUPOBAHHBIE anropuTMbl. [IpuBemute
IIPUMEPBI KaK10Tr0 THUIIA.
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4. Onummre, Kak MOXHO U3MEPUTh BPEeMsI BHIIMOJIHEHUs airopuTMa. Kakue HHCTpYMEHTHI
MOTYT OBITh UCTIOJIB30BAHBI JJIs1 3TOH 1enu?

5. OObBsCHHUTE, UTO TAKOE BPEMEHHAsI CII0KHOCTD AJITOPUTMA U KaK OHA MOXKET MOBJIHSTH Ha
BbIOOD aropuT™Ma AJis peLeHUs 3aauu.

JlomaniHee 3a/1aHKe M0 TeMe: KACHMITOTHYECKHE HOTALMU U PeKyPpPeHTHbIe
OTHOUIEHHSI»

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

2. OOBsicHHTE, KaK MHTEPIPETUPOBaTh HoTaluio "O 0oibmIoro” Ha mpuMepe alnropurMa
COpPTUPOBKH.

3. Uto Takoe MacTep-TeopeMa U B KaKuX CiIydasix oHa ucnoib3yercs? [Ipusenute nmpumep.

4. Pemmnte craenymoomee pekyppeHTHoe cootHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonp3yiiTe MacTep-TeopeMy Uil HaX0KACHUS BPEMEHHOW CIIOKHOCTH.

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

JlomaniHee 3a1aHKe M0 TeMe: KAJITOPUTMbI COPTUPOBKHU U OMHAPHBII OMCK»

1. Onumure anroput™M COPTUPOBKHU ciusiHMeM. KakoBa ero BpeMeHHasl CIIOKHOCTh B
Jy4IlIeM U XyALIeM ciiydae?

2. O0bsicHUTEe TPUHIMI padoThl ObICTpoil copTupoBku. Kak oHa oTianuaeTcss oOT
COPTUPOBKH CIUSHUEM?

3. Kak pabGoraer 6unHapHbIii mouck? B kakux yClIOBHUSX OH MPUMEHsETCS?

4. Peanu3yiite anroputM OMHAPHOTO MOMCKA Ha A3bIKE MPOrPaMMHUPOBAHUS IO BallleMy
BBIOOPY M IPOTECTUPYHTE €0 Ha Pa3IMYHBIX BXOJHBIX TaHHBIX.

5. O0bsicHUTE, KaK OCYILECTBIISAETCS LEI0OYUCIEHHBIM U BEILIECTBEHHbI OMHAPHBIN MOUCK
no otBeTy. [IpuBenuTe npumepsl.

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

1. Yro Takoe anroput™ EBkiuna? O6bsacHUTE, Kak OH UcTonb3yeTcs 1yt HaxoxaeHuss HOJ|
(HanOoBIIIET0 O0IIETro JETUTEINS ) IBYX YUCET.

2. Onummre, kak paboTaeT pemero DpaTocdeHa 1 HaX0XKASHUS MPOCcThIX yncell. Kakosa
€ro BpEMEHHasl CII0KHOCTh?

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

4. Yro Takoe MeTo1 ABYX ykaszaTeneil? [IpuBenure npumep ero npuMeHEHUs Ha IPAKTHKE.

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

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

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

a) Habop MpaBWJI ¥ OTPAHUUCHUHN, ONPEACIISIONINX CBSI3H

MEXIY OTAEIbHBIMU 3JIEMEHTaMHU U IPYIIaMH JaHHBIX

0) Habop MIpaBUII ¥ OTPAHUICHUH, OTIPEACIIAIOMINX CBSI3H

MEXy OTAETHHBIMHU 3JIEMEHTAMH JTaHHBIX

B) Ha0OP MPABWJI U OTPAHUYEHU, ONIPEACIISIOMINX CBI3U

MEX]Y OTAEIbHBIMU TPYIIIAMU JIAHHBIX

T') HEKOTOPYIO HEPAPXHUIO JAHHBIX

2. JIMHEWHBIN CIUCOK, B KOTOPOM JOCTYIIEH TOJIBKO a OIIK-4

MOCIIEAHUN DJIEMEHT, Ha3bIBAETCS:

a) CTeKOM

0) ouepenpio

B) JIEKOM

T') MacCUBOM

1) KOJIBIIOM
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3. CTpyKTypa AaHHBIX, paboTa ¢ 3JIeMEHTaMH KOTOPOH B OIIK-6
opranuzosana 1o npunnuiry FIFO (mepserit mpuren -
TIEPBBIH YIIEN) 3TO:
a) Ctex
0) Jex
B) Ouepens
r) Cmcok

4, B uém ocobenHocTu ouepenu? a OIIK-4
a) OTKpBITa ¢ 00CHX CTOPOH;
0) OTKpHITA C OTHON CTOPOHBI HA BCTAaBKY U yIaJICHUE;
B) JIOCTYIICH JI000M 3JIEMEHT.

5. KaxoBo mpaBuiio BEIOOPKH 37€MEHTa U3 CTeKa? 0 I1K-3
a) TIEPBBIN DJICMEHT;
0) nocneanuit 3ueMeHT; (*nocneqHuid 100aBICHHBIN)
B) JII000# AIEMEHT.

6. Kaxoif anroput™ HCIONb3yeTcs Ui HaX0XKIeHUS AnToput™ OIIK-4
HanOopiero obmero aemurens (HOJ) nByx uncen? EBxnmma

7. Kax nHaspIiBaeTcst METOI, KOTOPHIH MO3BOJISET HAXOIUTh Pemrero OIIK-4
BCE MPOCTHIE YKCTIA 10 33JJaHHOTO YKcia n? Opatochena

8. Kako#i anroput™ COpTUPOBKH UMEET CPETHIO0 bricTpas OIIK-6
BpeMeHHyI0 craoxuocTs O(n 10g N) u ucons3yer MeToxn COPTHPOBKa
"paznensii u BnacTByi"?

9. Kaxoit MmeTo ucions3yeTcs A MMOUCKa JIEMEHTA B bunapnsIit [1K-3
OTCOPTUPOBAHHOM MAacCCHBE C BPEMEHHOM CII0KHOCTHIO TTOVMCK
O(logn)?

10. Kak Ha3pIBaeTcs alroput™, KOTOphIid pazouBaet MaccuB | CopTHpoBKa [K-3
HAa JIBE€ YaCTH U OOBEIUHSIET UX B OTCOPTUPOBAHHOM CITUSTHAEM
nopsike?

11. Kaxoit MeToq COPTHPOBKH HCIIOIB3YET CTPYKTYPY [Mupamunanpa IIK-3
JAHHBIX "Ky4a" JUId yIOpPSIOYMBaHUS 3JIEMEHTOB? asi COPTHUPOBKA

12. Kaxoii meTon ucnonbe3yercst AJ11 HaXO0XEHUs nap, Meron nByx [1K-3
KOTOPBIE YJIOBIIETBOPSIOT ONPENCIEHHOMY YCIOBHIO, yKazaresei
nepeMeItas Ba yKasaTessi 10 MacCHUBY?

13. Kak Ha3pIBaeTCs anroputM, KOTOPBIH MMO3BOJISET Ckomnp3diee IK-3
HAXOJWTH MOJIMACCHUBBI C MAKCHMAaJIHLHONH CyMMOi? OKHO

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

Ha MHOXKHTEIIH, 0COOCHHO JIJIsi OOJIBIIKX Ynces?
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