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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamMmma TUCHMUIUIUHBI (MOJIYJIT) «AJNTOPUTMBI U CTPYKTYpPHI 1aHHbIX. YacTh 1»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKycCTBEHHBIH MHTEIUIEKT, YTBEPXKAECHHBIH NPHUKA30M
MunucTepcTBa HayKH U BbIcIIero oopasoanus Poccuiickoii ®eneparu Ne 807 ot 23.08.2017
roja.

N3yuenne pucuuminHbl (MOAyNs) «AJTOPUTMBI U CTPYKTYphl JaHHbIX. Yacth 1»
(bopMHpYeT y CTyJIEHTOB YMEHHE pa3padaTbiBaTh U CO3aBaTh ONTUMHU3UPOBAHHBIE PELICHUS, YTO
KPUTUYECKH BA)XXHO JUIs MPOU3BOAMTEIBHOCTH MpOrpaMMHOro obecnedenusi. Kpome toro, 3tu
3HAHUS SBJSIOTCS OCHOBOW MJI JalbHEHIIEro HM3ydeHus Oosiee CIOXKHBIX TeM B 00JacTu
KOMITBIOTEPHBIX HAYK U MPOTPAMMHUPOBAHHUS.

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 cKycCcTBEHHBII MHTEIUIEKT U BXOJUT B 00s13aTeNbHYIO YacTh biioka 1, kak qucuurimHa (MOTyIIb)
0 BBIOODY.

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

JucnuniuHa (MOAynb) <«AJTOPUTMBI M CTPYKTYPHl JAHHBIX» HMEET JiBa YPOBHSI
HOATOTOBKH: OCHOBHOM ¥ IIPOABUHYTHIN. OOyuaromuecs pacpeaesoTcs Ha COOTBETCTBYIOIUE
YPOBHHU I10 UTOT'aM BXOJHOTO cOOECe0BaHMS 10 IUCIUIUINHE (MOJYJIIO).

Heab n3yyeHus: TUCUMIIMHBI (MOAYJIs): 3aKi04aeTcsi B (JOPMUPOBAHUU Y CTYACHTOB
HABBIKOB NPOEKTUPOBAHUA M aHamu3a 3(Q(PEKTUBHBIX AITOPUTMOB M CTPYKTYp AAHHBIX IS
pEILIEHNUs PA3IMYHBIX 337a4 IPOrPaMMHUPOBAHUSL.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— (¢opMupoBaHHE 3HAHUM NPO ACUMITOTUYECKUN aHAIU3 aJTOPUTMOB, KJIACCUYECKHE
QITOPUTMBI ITIOMCKA U COPTHUPOBKH, OCHOBHBIE CTPYKTYPBI JaHHBIX, OCHOBHBIE QJITOPUTMBI Ha
rpadax, OCHOBHbIE JMHAMUYECKUE aJITOPUTMBI;

— (¢opMuUpOBaHHE YMEHMI NPUMEHSTh AaCUMNTOTHYECKMHM aHamu3 IS OLIEHKHU
aNropuTMU4ecko 3¢ (HEeKTUBHOCTH, pPEaN30BbIBaTh 3PPEKTUBHBIE AITOPUTMBI B Pa3IMUHBIX
KOHTEKCTaXx;

— (opmMupoBanne ymeHHH pa3pabaThiBaTh W BHEAPSATb CTPYKTYpPhl JaHHBIX JUIs
ONTUMAJILHOTO XpaHEHUs] U 00pabOTKU MHPOPMAINK, PEATU30BbIBATh AITOPUTMBI rpadoB AJis
HaXOXXJCHWsS HaUMEHbIIMX IyTeH, IIMKJIOB M IOTOKOB, pa3paldaTbiBaTh pELICHHs 3a1ad C
MOMOIUIbIO AMHAMUYECKOTO MPOTPpaMMHUPOBAHUS;

— (¢opMupOBaHUE HaBbIKA AaHAJIM3UPOBAThH CII0KHOCTh aJITOPUTMOB U BBIOUpPATh HanboJee
NOAXOAIINE PEIICHNUS;

— (opMupoBaHre HaBblKa pa3BUBATh AJITOPUTMUYECKOE MBIIUICHUE IS pPELICHUs
KOMIUIEKCHBIX 3aJla4, OINTUMHU3UPOBATh CYIIECTBYIOLIME aJITOPUTMbI Ui TIOBBIIIEHHUS HX
IIPOU3BOJUTEIBHOCTH;

— (opMupoBaHre yMEHHs] TPUMEHSATHh AJTOPUTMBI JUISl PELICHUs NMPHUKIAIHBIX 33734,
3¢ (eKTUBHOE HCIOJIb30BaHNE AITOPUTMOB MTOMCKA U COPTUPOBKH B PA3IMUHBIX KOMITBIOTEPHBIX
NPUIIOKEHUSX, pa3pabaThiBaTh U MPUMEHSITH AITOPUTMOB IpadoB JUISl pEeLlIeHHs PealbHbIX 3a/1a4.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

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 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

Nen/ HanMeHOBAH e TpynoeMkocTh, akageMH4YeCKHEe YaChl TKY
n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii
(Mony.is) KonrakTHas pabora CamocrosiTean KOHTPOJIb
Jexkun | CeMmuHapbI Konrpous nast paGoTa yCIeBaeMoCTH)
1 [TonsiTue anroputMma. 5 5 20 Jomarmnee 3aganue
OrieHKa TPYI0EMKOCTH [MoaroroBka
ITOPUTMA. CeMHHapy
AcUMNTOTHKA
2 bazoBbie anropuTMBI 5 5 20 Jomarmnee 3aganue
[ToaroroBka k
CeMHHApy

3 ANTOPUTMBI TOUCKA 5 6 20 Jlomarmnee 3aganue
KonTponbsHas
pabora

4 ANTOPUTMBI 5 6 20 JlomarirHee 3a1aHue
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
O6vem oucyuniunst (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Neni/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. Paxropuzanus yncen. PeKypcuBHbIE alTOPUTMBL.

3 ANTOPUTMBI ITOMICKA Bbunapusiii nouck. LlenounciaeHHbIN, BEIIeCTBEHHBIH OMHAPHBIN TOUCK
10 OTBETY.

4 ANTOPUTMBI COPTUPOBKH bazoBsie coprupoBku. CopTupoBKa ¢ ciusHueM. beicTpast copTupoBKa.
IMupamupanbHas copTupoBka. Meron AByx ykaszareneil. CopTHpoBKa
coObITHi. CKOJIB3siI1IeE OKHO.

5 CTpyKTypbI TaHHBIX Knaccudpukanus ctpykryp naHHbix. CTekd, ouepead, odeped JeKH.
MHuosxecTBa, cimoBapu. OIHOCBSI3HEIN THHEWHBIN CIIICOK, IUKIIMYECKHE
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-OMONMOTEYHOH  CHUCTeME U 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.

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 ONTUMU3ALIMU: TEOPHS U alITOPUTMBI : YueOHHK A1 By30B / A. A. Uepwnsk, 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 : onexktponHwni // OOpa3zoBatenbhHas mnatdopma [Opaiit [caitit]. — 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 o0ecrevyeHne

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 IIJIAaHOM.
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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
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JTAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

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

BEICIIIEro oopasoBanus Poccutickoit deneparuu

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

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

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

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

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTenbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3HOHHOTO
MPOrpaMMHOTO  OOecTeueHus, COBPEMEHHble TmpodeccCHoHanbHbIe 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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Adobe Acrobat Reader | 3apyOexkHOE | CBOOOIHO pacIpoOCTpaHsIeMOe
IporpamMmHoe oGecnievyeHune 15l IVIAHMPOBAHHUS M Y4€TA BPEMEHM:

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

Microsoft Imagine (Project) | sapy6esxuoe | muuensnonnoe

Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe

Cucrtembl pe3epBHoro konupopanusi (backup):

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

KoncynprantlLioc: cripaBouHO-IIpaBOBast OTEUECTBEHHOE JIMIICH3HOHHOE

cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Crangaptabiii Russian Edition

Cpenbl pa3padoTKu:

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

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

Zotero | 3apyOexKHOE | CBOOOIHO PaCIPOCTPaHAECMOE
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpoCcTpaHsieMoe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

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

B mporecce n3ydeHust JUCUUIUIMHBI (MOYJIs) «AJITOPUTMBI U CTPYKTYpPBI JaHHBIX.HacTb 1»
B paMKax TEKYIIETro KOHTPOJISI yCIIEBAEMOCTH UCIOJB3YIOTCS TaKHe BUABI y4eOHOM paboThI, Kak
JeKIMsI, CEeMHUHApbl M JOMAIlHUE 3a/laHusl, KOJJIOKBHYM, KOHTpOJbHas paloTa, a Takxke
pa3jnyHble BHJIbI CaMOCTOSATENbHOW pPadOThl OOy4aroUMxcs IO 3a/JaHUI0 IpernojaBaTelid,
HaIpaBJIEHHbIE HA pa3BUTHE HaBBIKOB MPO(ECCHOHATLHON JIEKCUKHU, 3aKPEIVICHUE MTPAKTHUYECKUX
npodeCCHOHATBHBIX KOMIETEHINH, TOOIPEHNE HHUIHATHB.

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

B mpomecce neknmii peKOMEHIYeTCS BECTH KOHCHEKT JIEKIUi: KPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U 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,
AKINCHTHUPYSAT BHHMAHMC Ha KIIOYEBBIX TEMax. PCKOMCHHYCTCH COo3aaTh CTPYKTYPUPOBAHHBIC
KOHCIICKTBI, BLLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

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

L{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIUAIbHBIC 3HAHUS 110 OAHON UM HECKOJIBKUM
TE€MaM JUCUUILUIMHBI (MOAYJIS) U IPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHHUS.

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

[Ipu pabore Haj MAOMANIHAMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKAMHU BBINIOJIHEHHS. PekoMeHayeTcs pa30uBaTh 3aJlaHusl Ha JTarlbl, YTOOBI
n30exarh TEPerpy3kd W JIydlle yCBOWUTh Marepuasl. VICrmonb30BaTh pa3iUYHBIE HWCTOYHUKH
UH(pOPMAIIUH, BKIIOYasi YUSOHUKH U OHJIAWH-PECYPChI, IUIs 00s1ee TTyO0KOro MOHUMAHHUS TEMBI.

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

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMH MPU MUHUMAIBHOM y4YacTHH MpernoiaBares. 3a1aun CTyeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOIHUTEIBHBIX TEM, BHIMOTHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUuI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUILINHE (MOAYJII0)

Kpurepun nosyvyeHusi ypoBHA M OLleHUBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHUMI 10
AUCHHUILINHE (MOAYJII0) KAJITOPUTMBI U CTPYKTYPBI AaHHBIX. YacTh 1»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUYHOHN aTTeCTaluy.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
9K3ameHa, Ipx 3TOM POBOJUTCA OLIEHKA KOMIIETEHIIMN, C(POPMUPOBAHHBIX O JUCLIUIUIMHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIICEBACMOCTU H HpOMe)KyTOIIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JICCATHOAINTbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATITPHON MIKAIOHN CIEAYIONIUM 00pa3oM:

JecaTubannbuas IlsaTudanabHas O0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZeHT IOJTHOCTBIO BIAAEET 3HAHUSAMH, U3JI0KEHHBIMU
9 OTINYHO B pabodeld mporpamMme, U TJIYyOOKO  OCMEBICIISET
OTINYHO muctumiuHy. OH  caMOCTOSITENTBHO W JIOTUYECKH

MOCIIEI0OBATEIIEHO OTBEUACT HA BCE BOMPOCHI, aKIICHTHPYS
BHUMaHHE Ha HanOoJice BaXKHOM. YMEET aHAIM3UPOBATh,
CpaBHUBATD, KJaccu(UIMpoBaTh, 000011aTh,
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decaTubannbuas IlsaTudanibHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHMIInHe (MOIYJIIO0)

KOHKPETU3UPOBATh U CHCTEMATU3UPOBATH W3YUCHHBIM
MaTepura, BBIAEIS KITF0YeBbIe MOMEHTHI M yCTaHABIIABAS
MPUYUHHO-CIICJICTBCHHBIC CBs3U. YeTko (opMmyaupyer
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

3a7aqaMu.
7 Xoporro CrynmeHT oOmajgaeT 3HAaHUAMH IIpeIMeTa TOYTH B
6 Xopomo HOJIHOM o0beme paboueii MPOTPaMMBI u

CaMOCTOSTEIIBHO, JIOTMYECKH  IOCIICIOBATEIBHO |
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
permaeT CIOXKHBIE CHUTyalmoHHBIC 3amadu. CTyIeHT
XOpOIIO  3HAKOM €  METOJAaMH  KCCIICIOBaHM,
HEOOXOJUMBIMHU JUISI TPAKTUYECKOU JIEATSIILHOCTU, U
YMEET CBA3BIBATH TCOPETHUCCKHE ACIICKThI IPEAMETA C
NpPaKTHYECKUMH 3a/Ia49aMH.

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 CaMble MPOCTHIC 33/1aUd U BIAJICET JTUIIh
MHUHHUMAaJIbHBIM Ha0OPOM METOI0B HMCCIICIOBAHUS.

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

HaBOJISIIIINE BOTIPOCHI.

JucuumimHa (MOIysb) «AJITOPUTMBI U CTPYKTYpHI JaHHBIX. YacTb 1» oOlleHHMBaeTcs
ClenyIomuM 00pa3oMm:

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Homamnue 3amanus | 15% 11 HabGop 3amau mo Temam Heaenu
AymuropHas pabora | 15% 11 AKTHBHOE yJacTHe B CEMUHApax: OTBETHI HA BOMPOCHI

npernogaBaTeisd U y4aCTueC B JUCKYCCHUU

Kontponbnas padora | 20% 2 [TuceMeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO
PELIUTh 32 OTPAaHUYCHHOE BPEMS
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Komnnoxsuym 30% 1 VYcTHBIE OTBETHI Ha BOIIPOCHI, CHIMCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee
DK3aMeH 20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3aIaHUCM,

HaIpaBJIEHHBIM Ha MTPOBEPKY MOTyYEHHBIX 3HAHUN U
HABBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

®opmyJia pacyéTa MTOrOBOH OIEHKM MO JMCHUILVIMHE (MOIYJII0) «AJITOPUTMBI H
CTPYKTYPHI AaHHbIX. YacTb 1»: «0,15 x /lomamnue 3aganus + 0,15 x Ayaurtopnas padora +0,2
x KonTponwshas padora + 0,3 x KomtokBuym + 0,2 X Dxk3amen».

Texkymuii KOHTPOJIb YCII€BAE€MOCTH 00YUYAKOIIUXCS 0 JUCUUILINHE (MOTYJIIO0)
IIpumepHBIii CIUCOK ONMpeAeTeHUH 11 KOVIOKBHYMA

Kaaccudukauusi CTpyKTYp JaHHBIX
1. CTpyKTypbl JaHHBIX - ONpECNICHUE U KJIacCU(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 THIIBI AaHHBIX (AT) - onpeneneHrue U NpUMEPHI.
6. KommuiekcHbIe CTPYKTYPBI JaHHBIX - ONPECIICHHE U IIPUMEPHI.
Crekn
7. Crek - onpesielIcHHE U OCHOBHBIC orieparuu (push, pop).
8. IlpumeHeHHe cTeKa - MPUMEPHI UCIOIB30BaHUS (0OpaTHAas MOJIbCKas 3alUCh, OTMEHA
NeicTBUl).
9. AJropuTM NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - ONMCAHKUE U pean3alusl.
10. Peaniu3anms cTeka ¢ MOMOLIbI0 MACCHBA - OTIFICAHUE U aHATTU3.
11. Peanu3anms cTeka ¢ NOMOLIBIO CBSI3HOI'O CIIUCKA - OTIMCAHUE U aHAJIH3.
Ouepenn
12. Ouepens - onpeaeneHue U OCHOBHBIE orepanuu (enqueue, dequeue).
13. KosibuieBasi ouepepb - ONpeieIeHNue U peaTH3alys.
14. IIpnopuTeTHas o4Yepeb - ONpeIeICHNE U TPUMEHEHHE.
15. Ouepenan ¢ AByMsI KOHIAMM (IeKa) - ONIpeIeTICHUE U OIIepalliu.
MmuoxecTBa M C10Bapu
16. MHO0KeCTBO - OTIpe/ielicHUEe W OCHOBHBIE oriepanuu (00beTMHEHNE, TICpECeUeHNE).
17. CnoBapsb (accouaTUBHBIN MAaCCHB) - OTpe/IeTICHUE U IPUMEHEHHE.
18. Xemr-radauuna - onpenenenue, GyHKIMHA XSITHPOBAHUS M KOJUTU3HH.
19. AnropuT™M noucKa B MHOKECTBeE - PA3JIMYHbIE MTOIXOABI U UX CI0XKHOCTb.
20. luHaMuYecKHe MHOKEeCTBA - peaTu3alis U MpUMEHEHHE.
OpaHocBsI3HBbIE JTHHEHbIE CIMCKH
21. OxHOCBA3HBIH CNUCOK - ONIPE/ICIICHUE U OCHOBHBIC orepaIuu (100aBIcHIE, yIaIcHHE).
22. PeBepcupoBaHye OIHOCBA3HOIO CIIUCKA - 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. IluKJIMYeCKHIT OTHOCBA3HBIH CMUCOK - ONIPEJICIICHUE U OTIePAIlHH.
27. Ilouck 3/1eMeHTa B HUKJIMYECKOM CIIMCKe - AITOPUTM U CIIOXKHOCTb.
28. CausiHMe UMKJINYECKHX CIIUCKOB - aJITOPUTM U peaTu3alus.
JIByCBsI3HbI€ THHEHHbIE CIIUCKHU
29. JIByCBSI3HBII CIMCOK - OTIPE/ICIICHUE W OCHOBHBIE OTIEPAIUH.
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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 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. /luHaMmuyeckoe BblieIeHHEe MaMSATH - paboTa ¢ yKa3aTeIsIMH.

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

IIpumepHbIe 3a1aHUSA IS KOHTPOJIbHBIX padoT
KonTtpoabnas padora Nel

3apanme 1. Onpenenute, 4ro Takoe anroput™. [IpuBenure npumepsl pa3audHbIX TUIIOB
JITOPUTMOB M X MPUMEHEHUSI B PEaTbHOMN KU3HHU.

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 mpuMepb
ucnonb3oBanus Hotauui O(n), ®(n) u Q(n) 1 06BSICHUTE, YTO OHU O3HAYAOT.

3ananmne 4. [I[pumenuTe Mactep-TeopeMy JUIsl aHATIU3a BPEMEHHOM CIIOKHOCTH CJIETYIOLIErO
pekyppeHTHoro cooTHomeHus: T(n) = 2T(n/2) + n. Ykaxure, Kakoil ciiydail MacTep-TeOpeMbl BbI
UCIIOJIb30BAIM U IIPUBEANUTE MOAPOOHOE 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
MIPOAHATU3UPYITE €r0 BPEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK BbI IPUIILTH K TOMY pe3yibTary.

3aganue 7. OnummTe alropuT™, KOTOPbIA HAXOIUT CYMMY BCEX JIEMEHTOB B OJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHast CJI0KHOCTh 3TOTO alropurma?

3aganue 8. [IpuBenure npuMep peKyppeHTHOTO COOTHOLIEHHS, KOTOPOE MOKHO PELIUTh C
MOMOIIBIO MacTep-TeopeMsbl. [Ipoananu3upyiite ero BpeMEeHHYIO CI0KHOCTb U OOBSICHUTE, KaKOH
CIIy4ail TeopeMbl ObLI UCTIOIb30BaH.

3aganue 9. OO0BsICHUTE, KAaK MOXKHO HCIIOJIb30BAaTh JIMHEHHBIC aNTOPUTMBI JIs PEIICHUS
3aJaud O HaXOXKICHHM MaKCUMAaJIbHOTO W MHUHHMAJbHOI'O 3JIEMEHTOB B MaccuBe. Hamummnre
ITOPUTM U MPOAHATUIUPYUTE €T0 CIOKHOCTb.

3ananue 10. [IpuBeguTe mpumep 3amadu, KOTOpask MOXKET OBITh peIleHa C MOMOIIBIO
PEKypCUHM, W HaNUIIUTE COOTBETCTBYIOIIMI peKypcUBHBIM anroputMm. [Ipoanamusupyiite
BPEMEHHYIO CII0KHOCTb Balllero peIIeHHUs.

KonTtpoabHnas pabora Ne2

3apnanme 1. Onumure anroput™ EBKIMma s HaXOXIEHUsS HaWOOJbIIEro O0OIIero
nenutens (HOM) nByx uncen. [lpuBeaure npumep paboThl AITOPUTMA HA KOHKPETHBIX YHCIIaX.

3ananue 2. Peanusyiite anroputm Pemera Dparochena s HaXOXKISHUS BCEX MPOCTHIX
yucen 10 N. O0bsicHUTE, KaK paboTaeT 3TOT AITOPUTM, U IIPUBEIUTE IPUMEP €TI0 UCIOIB30BAHMS.
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3ananue 3. O0bscHHUTE, 4TO Takoe ¢akTopuszanus uucesn. Hamummumre anroputM mis
HAXOXJIEHUS IMPOCThIX MHOXKUTEJIEH 3aJaHHOIO0 YHUCJIa U IPOAHAIU3UPYUTE €ro BPEMEHHYIO
CJIOKHOCTb.

3ananme 4. PeanmsyiiTe peKypcHBHBIH anroputM s OWHApHOrO TOHMCKAa B
OTCOPTHPOBAaHHOM MaccuBe. IIpuBenure npumep mMaccuBa M 3JIEMEHTA JJIS IOMCKA, a TaKkKe
00BsICHUTE, KaK pabOTAET Balll aJITOPUTM.

3apanme 5. Hanumure anropuT™ s LEIOYMCICHHOTO OMHAPHOIO IOUCKA IO OTBETY.
[lpuBeauTe mpuMep 3aAayu, IA€ STOT METOJ MOXET OBITh NMPHUMEHEH, W OOBACHUTE IIaru
aJropuTMa.

3ananme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (IIy3bIPHKOBAsi, BCTaBKaMH,
BbIOOPOM) M NIPOAHATM3UPYHTE MX BPEMEHHYIO CIOXKHOCTh B JIy4YIlEM, CPEIHEM M XYZIIIeM
CIIydasix.

3aganme 7. Onuimmre ajiropuT™M COPTUPOBKU ciausgHueM. Peanusyiite ero wu
[IPOAHAIU3UPYHTE BPEMEHHYIO U IPOCTPAHCTBEHHYIO CII0KHOCTD.

3ananme 8. Peanusyiite anroput™m OblcTpoil coptupoBku. OOBsICHUTE, Kak BbIOMpaeTcs
OTIOPHBIN AJIEMEHT U KaK 3TO BIUSAET Ha 3(p(PEKTUBHOCTH alIrOpUTMA.

3ananme 9. OObsicHUTE METOA IBYX yKa3aTeJel U MpUBeIUTe NPUMEP €ro UCIOIb30BaHUs
JUISL pELIEHUS 3a]Ja41, HallpUMep, JUIs HaX0>KIEHUS [Tapbl YMCEJl B MACCUBE, CyMMa KOTOPBIX paBHA
3aJaHHOMY 3HA4YCHHUIO.

3aganue 10. Onummre anroput™ "cKob3sIiee OKHO' U MPUBEIUTE IPUMED 3a7auu, 1€ OH
MOXET ObITh NMpPHUMEHEH, Hampumep, Uil HAXOXKAEHUS MaKCHMAaJbHOM CyMMBI I0JMaccHUBa
(¢uKCcHpOBaHHOM JJIMHBL. Pean3yiTe anroputM U NpoaHaAIU3UPYHTE €ro CI0KHOCTb.

IIpumepHbIe JoMALIHUE 3aaHUS

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

1. Onpenenure, 9YTO TaKOe aJrOPUTM, U MPUBEIUTE TPU MPUMEPA PA3TUUHBIX aITOPUTMOB
W3 TTOBCEIHEBHOM KU3HU.

2. HazoBuTe 1 00BSICHUTE TPU OCHOBHBIX CBOMCTBA aJrOPUTMOB.

3. CpaBHHTE JETePMUHHPOBAHHBIC 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 >

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

2. OOBsicHMTE, KaK MHTEPIpeTUpoBaTh HOTanuoo "O OonblIoro" Ha MpuUMepe alropurMa
COpPTUPOBKH.

3. Uto Takoe MacTep-TeopeMa U B KaKuX CiIydasx oHa ucrnoib3yercs? [Ipusenute nmpumep.

4. Pemmrte cieaymomiee pekyppeHTHoe cootHomienue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonp3yiiTe MacTep-TeopeMy sl HAX0XKJIEHUSI BPEMEHHOH CII0KHOCTH.

5. IlpuBenure npumMep peKypCUBHOIO AITOPUTMA U OOBSICHUTE €r0 BPEMEHHYIO CII0KHOCTb.

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

1. OnummTe ajaropuT™M COPTHUPOBKHU CiHsiHHMEM. KakoBa ero BpeMeHHas CIIOXHOCTh B
Ty4IIeM U XyAIlIeM ciyqae?

2. O0ObsicHUTEe TpUHOHUN PAOOTHI OBICTPOM COpPTUPOBKH. Kak oOHa OTIWYaeTCs OT
COPTUPOBKH CIUSHUEM?

3. Kak paboraet OuHapHbIif mouck? B Kakux yclIoBHSX OH IPUMEHSETCS?
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4. Peanu3yiite anropuTM OMHAPHOTO MOMCKA HA SA3bIKE MPOrPaMMHPOBAHMS IO BalleMy
BBIOOPY U MPOTECTUPYUTE €ro Ha PA3TUYHBIX BXOJIHBIX JIAHHBIX.

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}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JTMCHMIIJIMHE (MO)IyJIlO)

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

TIOCJIeTHAN DJIEMEHT, Ha3bIBACTCS:

a) CTCKOM

0) odepenbio

B) JIEKOM

') 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) Circok

4. B uém ocobenHocTu ouepenu? a OIIK-4

a) OTKpBITa C 00ENX CTOPOH;

0) OTKpBITa C OAHOM CTOPOHBI HAa BCTABKY U yJAJICHHE;

B) IOCTYIICH JIO00M 3IIEMEHT.

5. KaxoBo nipaBuiio BEIOOpKH 3iIeMeHTa 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. Kakoii aroput™ COpTUPOBKH UMEECT CPEIHION0 BricTpas OIIK-6
BpeMeHHYI0 ciokHOCTh O(N 10g N) 1 ucmonp3yer MeTox COPTHPOBKa

"pa3gensii u BnacTByi"?
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9. Kaxkoit MmeTon ucnonb3yercs JJisl MOMCKA 3IEMEHTa B bunapusrit [1K-3
OTCOPTHPOBAHHOM MAacCHBE C BPEMEHHOI CII0KHOCTHIO TTOMICK
O(logn)?

10. Kak Ha3pIBaeTCs aroput™, KOTOphIi pazouBaet MaccuB | CopTHpoBKa [1K-3
HAa JIBE€ YacTH U OOBEIUHSIET UX B OTCOPTHPOBAHHOM CITASTHAEM
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 YIOBIETBOPSIOT ONPEACTIEHHOMY yCIOBHIO, yKazaresei
nepeMeniast 1Ba yka3aTess 10 MacCHUBY?

13. Kak Ha3pIBaeTCs arOpuT™M, KOTOPBIHA TIO3BOJISIET Ckomp3siee [1K-3
HaXOJUTh MOJMACCUBBI C MAKCUMAJIBHON CyMMOM? OKHO

14. Kako#t anroput™ ncnoibp3yercs A pa3fokeHus uncna | dakropuzanus OIIK-6
Ha MHOXKHMTEJIH, OCOOCHHO JJIs1 OOJBIINX YUCEN?
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