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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas nporpamma auCHUIUIMHBL (MOXYJsl) «AJTOPUTMBI U CTPYKTYPhl JAHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAayKH, NMpoduiab MaTemMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

W3yuenne MUCHMIUIMHBI (MOIYJsi) AJNTOPUTMBI U CTPYKTYPBl JaHHBIX (QOpMHPYET Y
CTYAECHTOB YMeHHe pa3padaTbiBaTh U CO3/1aBaTh ONTUMHU3UPOBAHHbIE PEIIEHUS, YTO KPUTUUYECKU
BOXHO JIsi MPOU3BOAUTEIILHOCTH MNpOTrpaMMHOro obecrieueHusi. Kpome TOro, 3TM 3HaHUA
SBJISIIOTCSI OCHOBOM [UIs JajbHEUIIEro n3yd4eHus 0oJiee CI0KHBIX TeM B 00JaCTH KOMIIbIOTEPHBIX
HAaYK U IPOTPaMMHUPOBAHHUS.

MecTo AMcHUIINHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuuninHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH 1O MPOrpaMMe MOArOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
MareMaTHKa 1 UCKYCCTBEHHBIN HHTEIJICKT U BXOAMT B 00513aTeNIbHYIO YacTh biioka 1.

Jucuumninza (Moynb) U3ydaercs Ha 2 Kypce B 3 M 4 cemecTpax, JOCTYIHA JUIsl U3y4EeHUs
IIOCJIe  YCTICHTHOTO OCBOCHHUS JI000M n3 auciwiuimH (Moxynei): «Paspaborka Ha Python.
OcHoBHOI1», «Pazpaborka Ha Python. VYraoyOnennslii», «Pa3paborka Ha  Python.
[TpodeccronanbHbIif», a Takke «MaTeMaTHUeCKHii aHaN3y, «JInHeiHas anredpa U reoMeTpus
win «OCHOBBI MAaTEMAaTHUYECKOT'0 aHAIM3a U JIMHEHHOHN anreOpbI».

Heab nM3yyeHus: JMCHMIIMHBI (MOAYJIsI): 3aKitoyaeTcs B (DOPMUPOBAHHE y CTYIEHTOB
HaBBIKOB MPOCKTHPOBAHUS W aHalu3a >(PQPEKTHBHBIX aJTOPUTMOB U CTPYKTYp HNAHHBIX IS
pelLIeHHs Pa3JInYHbIX 33734 IPOrPaMMHPOBAHUS.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— (opmupoBaHue 3HaHUI OCHOBHBIX MMOHITUN aJITOPUTMOB, TPadoB;

— (dopmupoBaHre yMEHHI aHATH3UPOBATh, PEATU30BBIBATH AP (EKTUBHBIC AITOPUTMEI B
pa3MYHBIX KOHTEKCTaX, pa3pabaThiBaTh W BHEAPATH CTPYKTYPHI JAHHBIX JUIS ONTHMAIBHOTO
XpaHeHHs U 00paboTKu MHpopMaIuy;

— (opMupoBaHre yMEHUS IPUMEHSTH AJITOPUTMBI ISl PEIICHUs IPUKIIaIHBIX 3a/1a4.

B pe3yabTare 0cBOeHHUS AMCHUIINHBI (MOAYJIsSI) CTY/IEHT 0JIKEeH:

3HamMb:

— aCUMNTOTHYECKHUI aHaIN3 alrOPUTMOB

— KJIACCHYECKHE aITOPUTMBbI IOMCKa U COPTUPOBKH

— OCHOBHBIE CTPYKTYPhI JaHHBIX

— OCHOBHBIE aJITOPUTMBI Ha rpagax

— OCHOBHBIE INHAMHUYECKUE aITOPUTMBbI

ymembo:

— MPHUMEHATh ACUMOTOTHYECKUI aHAIN3 ISl OLIEHKU aJlTOPUTMHUYECKON 3P (HEKTUBHOCTH

— peanu30BbIBaTh 3()(HEKTUBHBIEC AIITOPUTMBI B PA3IMYHBIX KOHTEKCTaX.

— pa3pabarbiBaTh M BHEAPATH CTPYKTYPHl JAHHBIX AJS ONTUMAJIBHOTO XPaHEHUS U
00paboTku nHpopMaIuu.

— peaTn30BBIBATh AITOPUTMEI TpadoB IUTS HAXOXKICHUS HAMMEHBIIHNX ITyTeH, IIUKIOB U
MIOTOKOB.

— pas3pabatbIBaTh peUIeHUs 3aj1a4 C MOMOIIBIO JUHAMUYECKOTO POrpaMMHUPOBaHHUA.

enademp:

— HaBBIKOM aHaJIHM3a CIIOKHOCTH aJTrOPUTMOB M BBIOOpa HamOosiee MOIXOMISIINX
penieHui;

— HaBBIKOM QJITOPUTMUYECKOTO MBIIIICHHUS ISl PEIICHUS] KOMITIEKCHBIX 33/1a4;
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— HaBBIKOM ONTHUMH3ALIUA  CYIIECTBYIOIIUX aJNTOPUTMOB [JJisi TOBBIIIEHUS HX
IIPOU3BOUTENIBHOCTH;

— HaBBIKOM IIPUMEHEHHUS aITOPUTMOB JIJISl pELIEHMsI IPUKIIAJAHbIX 33/1a4;

— HaBBIKOM 3] QEKTHBHOTO HCIOIB30BAHUS AITOPHUTMOB IIOMCKAa WU COPTUPOBKH B
Pa3IMYHBIX KOMITBIOTEPHBIX PUIIOKECHUSX;

— HaBBIKOM DPa3pabOTKU M MPUMEHEHHUS aJITOPUTMOB IpadoB ISl peHIeHUs] peabHBIX
3az1ad.
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2. IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerenmnyu, GopMupyembie B pe3yabTaTe OCBOCHUS JUCHUIUIMHBL (MOIyJs) (MOIYIIs)

OpU MpOBEIEHUU Y4YeOHbIX 3aHATUH B (¢GopMe KOHTAKTHOW pPabOTHI

oOydJaromxcsi ¢

NeIarorvyeckuMu  pabOTHUKaMH YHHBEpPCHTETa U B (OpME CaMOCTOSATENBHOW pabOThI

o0ydJaronuxcsi:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHnb MIAHUPYEMBIX
pe3yabTaToB 00yUYeHus 1o
AUCHMILIMHE (MOAYJIIO)

OIIK-4.

Crioco0eH HaxXOauTh,
aHAJIM3UPOBATh,

pealI30BLIBATh MIPOTPaMMHO U
MCIOJIb30BaTh HA IIPAKTHKE
MaTEeMaTHYECKUE aJITOPUTMBI, B
TOM YHCIIE C MPUMECHEHUEM
COBPEMEHHBIX BBIYHCITUTEIBHBIX
CHCTEM

OIIK-4.1.

3HaeT 0a30BbIE OCHOBBI
COBPEMEHHOTO MaTEMaTHYECKOTO
arnmapara, CBSI3aHHOTO C
MIPOCKTUPOBAHUEM, Pa3pabOTKOA,
peayinzanuei ¥ OICHKOW KayecTBa
MPOrPaMMHBIX MPOTYKTOB U
MPOTPaMMHBIX KOMITJIEKCOB B
Pa3IMYHBIX 00JIACTSIX
YEJIOBEUCCKOM JIESITCILHOCTH.

OIIK-4.2.

YMeer ucrosb30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
poheCcCHOHATBHOMN
JIeSITeIbHOCTH.

OIIK-4.3.

Nmeer mpakTUyecKuid ONbIT
MIPUMEHEHUS] COBPEMEHHOT'O
MaTeMaTU4YeCcKoro 3 ammapara,
CBSI3aHHOTO C IPOEKTUPOBAHUEM,
pa3paboTKoi, peanu3anuen u
OLICHKOH Ka4eCTBa IIPOIPAMMHBIX
MPOLYKTOB U MMPOrPaMMHBIX
KOMITJIEKCOB B Pa3IMYHbBIX
001acTSIX 4eI0BEUECKON
JIeSITeTIbHOCTH.

IK-3.

CriocobeH MpUMEHSITh METO/IbI
MaTeMaTHYeCKOro U
AITOPUTMHUYECKOTO
MOJICIIMPOBAHUS ISl PELICHHSI
KaK TEOPETHYECKUX, TaK H
HPAKTHYECKUX 33/1a4 B PaMKax
poheCCHOHATBHOMN
JeSATEITbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO U
aJIrOPUTMHUYECKOT0
MOJICJIMPOBAHMS, a TAKIKE UX
MPUMEHEHHUE JUTS PEIICHUs
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YMeeT NIPpUMEHSATh METO/IbI
MaTeMaTUYECKOTO U
AJITOPUTMHUYECKOTO
MOJEIMPOBAHN Ul aHAIIN3a U
peLIeHus pa3InYHbIX 33134 B
001acTH MaTEeMaTHKH U
KOMIIBIOTEPHBIX HAYK

IK-3.3.

NmeeT onbIT MCTIONB30BaHUS
METOJIOB MaTEMaTHYECKOTO U
ITOPUTMHUIECKOTO
MOJIETTMPOBAHMS MIPH PEIICHUH
TEOPETUYECKUX U MPUKIATHBIX
3a7a4 B Mpo(heCCHOHATBHOM
JIeSITEIbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
| Ounas ghopma
KonrakTHas padoTa
HaunmenoBanue
pasaena = TKY }
= = (Tekymui
AMCHHILTHHEI = ) s CaMocTosITeJIbHAS KOHTPOJIb
(Mony.is) g = = Kourpouan paGora ycIeBaeMocTH)
£z |2
© |3
=
3 cemecmp
1 [NousiTre anropuTMa. 5 5 1 20 JomaliHee 3a1aHue
Onenka [ToaroroBka k
TPYAOEMKOCTH CEMUHAPY
ITOpUTMA.
AcCHUMITOTHKA
2 BazoBbie anropuTMel 5 5 1 20 Jomainee 3aganue
[ToaroroBka k
CEMUHAPY
3 ANTOPUTMBI TIOUCKA 5 5 1 20 JomaiHee 3aganne
Kontponphas
pabora
4 AJTOPUTMBI 5 5 1 20 JlomamHee 3amaHue
COPTUPOBKH KontponbsHas
pabora
5 CTpYKTYpHI TaHHBIX 5 5 1 20 Komnoksuym
6 JuHamuueckoe 5 5 1 20 JlomamnHee 3aaHue
MPOrpaMMHUPOBAHUE [Moarororka k
CEMUHAPY
IK3amen 4
Hmozo | 30 30 6 4 120
4 cemecmp
1 I'padsr 6 6 1 24 JomaiHee 3ananne
IloaroroBka k
ceMuHapy
2 JepeBbs moncka 6 6 1 24 JomamHee 3amanue
Kontponbshas
pabota
3 XemmpoBaHue 6 6 2 24 JlomamHee 3aiaHue
JlaboparopHnas
pabota
4 CtpoKkoBEIE 6 6 1 24 Komnmoxsruym
AJITOPUTMBI
5 JuHamuueckoe 6 6 1 24 JlomarHee 3aiaHue
MPOrpaMMHUPOBAHHE JlaGoparopHnas
pabota
IK3amen 4
Hmozo: | 30 30 6 4 120
Hmozo no  oucuunaune | 60 60 12 8 240
(moodynmw)
Obvem oucyuniunl 380
(mooyns) (8 ax. u.)
Obvem oucyunaunvl (Mooyns) 10

(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumenoBanue pasgeiia Copeprxanue TMCHUILINHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)
3 cemecmp
1 [Monstne anroputma. Ouenka | [Tonstue anroputma. CrmocoObl M3MEpeHHsST BPEMEHH BBIIOTHEHUS
TPYIAOEMKOCTH AITOPUTMA. | AMTOPUTMOB. ACHMITTOTHYECKHE HOTAIINN
AcumnToTHKa
2 ba3oBble anropuT™Mel MacTtep-TeopemMa. PekyppeHTHbIE COOTHOIIEHHUS
3 AJNTOPUTMBI OUCKA JIunelinpie anropUTMBI
4 ANTOPUTMBI COPTHPOBKH Teopus umcen. AmroputM  Epkimmma. Pemero  OparocdeHa.
®akropuzauusi yucesl. PeKypcuBHbIE anropuTMbl bUHApHBIA IMOUCK.
IlenouncneHHbIN, BEIICCTBCHHBI OWHAPHBIM TMOUCK TIO OTBETY.
BbasoBsie coptupoBku. CopTUpOBKa CIMSIHUEM. bricTpas copTUpoBKa.
[MupamuganbHas copTupoBKa. Meron AByx ykazareneil. CopTHpoBka
coObrtnid. CKoJb3siiee OKHO
5 CTpYyKTypbI TaHHBIX Knaccudpukanus ctpykryp naHHbix. CTekd, ouepead, odepenu JIeKH.
MHuosxectBa, coBapu. OIHOCBSI3HBIN THHEUHBII CIIHCOK, IUKIMYECKUE
CIIMCKH, JIBYCBSI3HBIA IMHEWHBIA CITMCOK
6 JnHaMmudeckoe Onuomepnas nunamuka. HBIT, HOIT
IporpaMMHUpOBaHHUE
4 cemecmp
1 I'pader I'pader. OcHoBHble TOHATHS W ompeneneHus. CrocoObl 3agaHus
rpagoB. Anroputmbl Ha Tpadax. [louck B rmyouny. [Torck B mmpuHy.
AnroputMel Ha ocHoBe 00xom0B. Kpatuaiimme mytu. Cucrema
HETNEePeCeKAONNXCsl MHOKECTB. AJITOPUTMBI TTOCTPOEHUSI OCTPOBHOTO
JiepeBa
2 JepeBbs noucka HepeBbst. Tepmunonorus jaepeBbeB. COalaHCHPOBAHHBIC JICPEBbSI.
AVL-nepeBo. KpacHo-uepHOe JiIepeBO
3 XemmupoBaH#e [onsiTue x3mmpoBanne. MeTo 1enoYeK, pelieHrne KOIU3ui
4 CTpOKOBBIE aITOPUTMBI Z-pynkuus. [peduke byaKIms
5 Junammueckoe JBymepHas nuHamuka. PaGota co ctpokamu. CTpoku
MIpOrpaMMHUpPOBaHHE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTter  pacrnonaraeT  MOJHBIM ~ HAOOpOM  JIMIIEH3MOHHOIO U CBOOOJHO
pacrnpocTpaHsieMOro MpPOrpaMMHOr0 oOecredeHus, BKIIoYasi MPOAYKThl OTEYECTBEHHOI'O
IIPOM3BOJICTBA.

Kaxxaplii cTyneHT B TedyeHHe BCEero mnepuoaa OOydeHHs MOoJNy4daeT WHAMBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXKHOCTH JIOCTYIIa K pecypcaM U3 J000H TOYKH, TZie eCTh MOJKIIoUeHHe K cetu VHTepHer,
KAaK Ha TEPPUTOPUH YHUBEPCUTETA, TAK U 3a €ro MpeeIamHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:

1. MemxenoBuy, Jl. AJrOpuUTMBI U CTPYKTYphl [Jii MAacCHUBHBIX Ha0OpPOB 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 u pakTUKa SA3bIKOB IPOrpaMMUPOBaHUs : yueOHUK J171s1 By30B / C.
A. Opnos. - Cankr-IlerepOypr : [Tutep, 2021. - 688 c. - (Crangapt 3-ro mokonenus). - ISBN 978-
5-4461-9740-8. - Texkcr : anexkrponnsiid. - 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 pykoBoiactBo / M. Axman. - Cankr-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 : anekTpoHHBbIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

2. MeToibl ONTUMU3ALIMU: TEOPUS U aJITOPUTMBI : YUeOHUK /171 By30B / A. A. Uepnsik, 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 HOpait [caiit]. — URL:

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

5. Cyxapes, A. I'. UnucneHHble METObI ONTUMH3ALMH | YI€OHUK U IPAKTUKYM ISl BY30B /
A. T. CyxapeB, A. B. Tumoxos, B. B. ®enopoB. — 3-e¢ u3a., ucnp. u jpomn. — Mocksa :
WznatenberBo FOpaiit, 2025. — 367 ¢. — (Briciee oOpa3osanue). — ISBN 978-5-534-17381-9.
— Teker : osnextpoHHbli // OOpasoBarenpHas miatgopma IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/562179.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieYnBaroIIeii MpoBeIeHUE BCeX
BUJIOB JUCHMUIUIMHAPHOM W MEXIUCUUIUIMHAPHOW MOATOTOBKH, MPAKTUYECKOW W HAay4YHO-
UCCIIEIOBATEIbCKON PabOT 00yJaroUMXCsl, MPETYCMOTPEHHBIX YU€OHBIM IIITAHOM.
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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 CEMHUHAPCKOro (IMpakTUYECKOro) THUMA, TPYNNOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALWN, TEKYILIET0 KOHTPOJIA U MPOMEXKYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTaBICHUS YIeOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne AUCIUILTUHBI (MOTYJIs1) 00eCTIeunBaeTCsl B yYCOHBIX ayIUTOPUSX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHUYECKUMH KalbKyJISTOpaMu;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomemeHust 1J1E CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl WMCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 310pPOBbBS,
OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHHS K ceTh «MHTepHer» u
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAITMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «VHTepHEeT», IeKTPOHHBIM pecypcam (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gausbix mus | T-cienuanucTos 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

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHHM, WCHOIB3YEMBIX TMPH  OCYIIECTBICHUHU
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3snonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOE

BpaysepsbI:

Sunekc.Bpayszep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

TeXstudio 3apyOexHoe CBOOOJ/IHO pacnpocTpaHsIieMoe
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Adobe Acrobat Reader | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

HpOFpaMMHOC odecreveHme AJsi MNJJAHUPOBAHUA U YUYE€TA BPEMCHU:

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

Microsoft Imagine (Project) | sapy6esxuoe | muuensHonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

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

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Crampmaprasii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpoCTpaHIeMOe
IMakeThl MPOrPAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

7. MeToau4yecKkue 1 OlleHOYHbIE MaTepHuaJbl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHMIIJIMHBI (MOIlyJ'lﬂ)

B mpouecce u3yueHHss AUCHUIUIMHBI (MOIYJS) «AJTOPUTMBI U CTPYKTYpPbl JaHHBIX» B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HMCTOIB3YIOTCS TaKHE BHJBI Y4eOHOU paOOThI, Kak
JeKIHsI, CEMUHApBl U JIOMAIIHUE 3a/laHusl, KOJUIOKBUYM, Ja0opaTopHble paboThl, KOHTPOJIbHAS
paboTa, a TaK)Ke pa3lMyYHble BHUIbl CAMOCTOSITENIbHOM paboThl OOydaroluXcsl MO 3a/JaHuio
npenoaaBarcyid, HalpaBJICHHBIC Ha Pa3sBUTUC HABBLIKOB HpO(i)CCCI/IOHaJ'II)HOI\/JI JICKCUKH,
3aKpeIuIeHUe MPaKTUYECKUX MPOo(ecCHOHANTBHBIX KOMIIETCHIIUH), TOOLIPEHHE HHUIUATHB.

Jlekyusi — cUCTEMAaTHYeCKoe, MOCIEAOBATEIbHOE, MOHOJOTHYECKOE  H3JIOKCHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIWA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOAMMO OTMETHUTH BOMPOCHI MJIM MAaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEerno/IaBaTes0 Ha KOHCYJIbTAI[UN UM BO BPEMSI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHS.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HAa CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MIPETOABATENS U yYACTHE B TUCKYCCHH.
JIJIs yCTIIETITHOTO yJacTHs B CEMHHAPE CTYJICHTaM PEKOMEHIYETCS 3apaHee 03HAKOMHTHCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AKTHUBHO CJYIIaTh ¥ BOBJIEKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M 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 OOCYXKJCHHE U PACIIUPUTH CBOU 3HAHMUSI.

KOJZJZOK@MJ/M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CHMCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHCC,

B Imponecce IMOATOTOBKHM K KOJUIOKBUYMY HCO6XOI[I/IMO MMpOaHAJIU3UPOBATH y‘IC6HBIC
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘IC6HI/IKaMI/I N JONOJHUTCIBHBIMKU HMCTOYHHMKaMMU,
AKINCHTHUPYSA BHHMAHHUC Ha KIIOYEBBIX TEMaAXx. PCKOMGHI[yeTCH CO3J1aTb CTPYKTYPHUPOBAHHLIC
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
TeMaM JUCUHUILUINHBI (MOIYJIS) U IPOJEMOHCTPUPOBATh HABBIKU UX MPAKTUYECKOTO IPUMEHEHUS.

Jlabopamopnaa paboma — 3alaHus, HANpaABICHHbIE HA MPAKTUYECKOE 3aKpEIUICHHE
TEOPETHUUECKUX 3HAHUU uYepe3 BHIMIOJIHEHHE SKCIEPUMEHTAIBHBIX WM MPOEKTHBIX 3anaHuii. B
xolle 1abopaTOpHOM pabOThl CTYACHTHI MPOBOAAT aHAIN3, Pa3padOTKy WM TECTUPOBAHUE
IIPOrPaMMHOI0 K0J1a, U3y4YE€HHOr'0 B paMKax Kypca.

[lepen BeIoNHEHHEM J1a0OPATOPHOUM PabOTHl HEOOXOAMMO BHUMATEIHHO O3HAKOMUTHCS C
TEOPETHUYECKUM MAaTE€pUajoM U METOAMYECKUMHU YKa3aHUAMH. PeKoMeHIyeTcss U3yduTh
UCIIOJIb3YEMble HHCTPYMEHTHI M TEXHOJIOTUH /ISl YBEPEHHOT'O UX MPUMEHEHHsI Ha npakTuke. [Ipu
BO3HHMKHOBEHHUH BOIIPOCOB CIIEAYET 00paIiaThes K Npero aBaTesto Il MOIyYeHUs pa3bsCHEHUH.

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

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBIMOJIHEHHs. PekoMeHIyeTcs pa30uBaTh 3aJaHus Ha JTambl, YTOOBI
n30exarh TEperpy3kd W JIydlle yCBOWUTh Marepuasl. VICImonp30BaTh pa3iMyHbIC HCTOYHHKHU
uH(pOopMaIK, BKITI0Yas y4eOHUKH U OHJIAalH-peCcypChl, Al OoJiee rTyOOKOro MOHMMAHHS TEMBI.

Camocmosmenvnas paboma — paboTa CTyIEHTOB, HAIpaBICHHAs Ha YriIyOJlIeHHOE
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIUTIINHBI (MOITYJIS).

B nporecce camoctosTennbHOM pabOThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiaMH Mpu MUHUMAIILHOM yYacCTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3YUEHHE YUEOHBIX MaTEPUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS MO TUCHHUILIHHE (MOAYJIIO)

Kpurtepun nosyuyeHusi ypoBHsl M OLleHUBAaHUAA COPMHPOBAHHOCTH KOMIIETCHUMH 110
AUCHHUILINHE (MOAYJII0) «AJITOPUTMBI U CTPYKTYPBbI JaHHBIX»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromuxcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOUHOM aTTeCTaluu.

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

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOLIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JIECATHOAITbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCHUTCS C TPAaJAUIIMOHHON
MATUOATITHPHON MIKAJIOHN CIEAYIONUM 00pa3oM:
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JecaruboanabHas| IlaTudanabHas
OIleHKA

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

10

OTiaunyHO

9

OTiauyHO

8

OTianaHO

CTyleHT TOJIHOCTBIO BIAJICCT 3HAHMSIMH, H3JI0KCHHBIMH B
paboueii mporpamMMe, W TIIYOOKO OCMBICIAET TUCHUILTHHY. OH
CaMOCTOSITEIILHO U JIOTHYECKH MOCIIEA0BATEIILHO OTBEYAET Ha BCE
BOTPOCHI, aKIICHTUPYs] BHUMaHUE Ha HauOoJiee BAKHOM. YMeeT
aHaJM3UpOBaTh, CPaBHHUBATH, KiIacCH(PHUIMPOBATH, 000OIIATH,
KOHKPETH3UPOBATh U CUCTEMATU3UPOBATh U3YUYCHHBIN MaTepHall,
BBIJICNISAIST KJIIOYEBBIE MOMEHTBHI W YCTAHABIMBAas MPHYHMHHO-
CIeNCTBEHHBIE CBI3U. YeTko (GopMynmpyeT OTBEThI, YBEPCHHO
HUHTEPIPETUPYET PE3YJIbTAThI aHAIU30B U JAPYTUX UCCIICIOBAHUM,
a TaKKe pemaeT cloHble 3aaa4y. CTyICHT XOpOIIO 3HAKOM C
METOJIaMU HUCCJICJIOBAHUS, HEOOXOAMMBIMHU I MPAKTUYCCKOH
JESITETIbHOCTH, W YMEET CBS3BIBATh TECOPETHUECKHE ACTIEKTHI
JTUCITUILTAHBI (MOAYJISI) C IPAKTUYCCKUMH 3a]jauaMHu.

Xoporo

Xoporo

CryneHt oOnamaer 3HaHUSMH TpeAMETa MOYTH B TIOJHOM
o0beMe pabodyeid MpPOrpaMMbl U CaMOCTOSITEIBHO, JIOTHYSCKU
MOCJICIOBATEIbHO M BCECTOPOHHE OTBEYACT HA BCE BOIPOCHI,
AKIICHTUPYS BHUMAHUEC Ha HaI/I6OHeC 3HA4YUMBIX MOMCHTAaXx. OH
yMEeT  aHAJIW3UpPOBaTh, CPAaBHUBATH, KJIACCU(PHUIIUPOBATH,
00001mIaTh,  KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATh
H3y‘leHHBII>i Marcpuall, BBLACIAA €TI0 KIIHOYEBLIC ACIICKTHI U
yCTaHABJIMBAs MMPUYNHHO-CIICJICTBEHHbBIE CBs3H. DOpMysUpyeT
CBOHU OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YJIbTATHI AHATIU30B
U JPYIHX HCCIICAOBAaHUMA, a TakKe pelraeT CIOXKHBbIC
CUTyalnnoHHbIE 331aud. CTYAEHT XOPOIIO 3HAKOM C METOaMU
HUCCIIEIOBAHUS, HEOOXOAUMBIMU IS MPaKTUUECKON
JeSATEIbHOCTH, M YMEET CBA3BIBATh TEOPETHUCCKHE ACTIEKTHI
npeaMeTa ¢ IPaKTHUECKUMH 3aa4aMH.

) Y IOBNIETBOPUTETHHO

Y 1OBJIIETBOPUTENBHO

CryneHT oOnazaer 0a30BBIMH 3HAHUSAMHU TI0 JIMUCUHUIUIMHE
(MOMYJTI0), HO MCIBITHIBAET TPYJHOCTH TPU CAMOCTOSTEIBHBIX
OTBETax M MCIOJIB3YeT HETOUHbIe (OPMYJIUPOBKH. B xome
OTBETOB OH JOIYCKAeT ONIMOKH, KacalolIHecsi CyTH BOMPOCOB.
CTyneHT crocoOeH pemiaTh TOJNBKO caMble MPOCTHIE 3aJa4yd U
BJIaACCT JIMIIIb MUHUMAJIbHBIM Ha60pOM METOAO0B HCCIICAOBAaHUA.

He cnan

He cnan

He cnaun

CryneHT HE OBIazel 00s3aTeIHPHBIM MHUHMUMYMOM 3HAaHUU IO
NpEeaAMETY U HE MOXET OTBETUTb Ha BONPOCHI, JAXE€ €CIIH
MPEINoJaBaTellb 33JJa€T JOTMOJHUTEIbHbIE HABOISIIINE BOIPOCHI.

I[I/ICI_II/IH.III/IH& (MO)Iy.]'IB) ((AJIPOpI/ITMLI U CTPYKTYPBI JaHHBIX)» ONCHHUBACTCA CICAYIOIIUM

obpazoM:
AKTHBHOCTB ‘ Bec ‘KOJ‘[I/I'IQCTBO‘ Onucanue
3 cemecmp

Homamnnue 3amanus | 15% 11 HabGop 3amau mo Temam Heaenu

AymuropHas pabora | 15% 11 AKTHBHOE yJacTHe B CEMHUHApax: OTBETHI Ha BOIIPOCHI
NPEnojaBaTes U y4acTHEe B TUCKYCCUH

Kontponsnas padora | 20% 2 [TucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HY>KHO
PELIUTh 332 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 (MOJIYITO)

4 cemecmp

Homarmrave 3amanus | 15% 11 HaGop 3amau o temMam HeJenu

JlaGopaTopHas 15% 2 [IpakTrueckas padboTa o TeMaM JUCITUTUTHHBI (MOTYJIS)

pabota

KonTtponbsnas padora | 20% 2 [Mucermennas paboTa ¢ HaOOpOM 3a/1a4, KOTOPbIE HYKHO
PEIIUTh 3a OTPAaHUYCHHOE BpEeMs

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

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

HaIpaBJICHHBIM Ha MMPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

®opmyJa pacyéra MTOrOBO OLEHKHM MO AMCUHUILIMHE (MOAYJIK) «AJITOPUTMbI H
CTPYKTYPBI JAHHBIX»:

3 cemectp: «0,15 x Jomamnue 3ananus + 0,15 x AynutopHas padora +0,2 x Konrponshas
pabora + 0,3 x Komnoksuym + 0,2 X Dk3amen»;

4 cemectp: «0,15 x [lomamnume 3amanus + 0,15 x JlaGoparopnas pabGora +0,2 x
KonTponbnas pabota + 0,3 x KomnokBuym + 0,2 x Dx3aMen».

Texkyumii KOHTPOJIb ycNeBAeMOCTH 00y4aKOLIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHBbIN CIUCOK ONpeeTeHHH NI KOJIOKBHyMa

Kaaccudukanusi CTpyKTYp JaHHBIX
1. CTpyKTYpBI JaHHBIX - OTIpEieNiEeHUE U KJIacCU(UKALIHS.
2. JluHeiiHbIe CTPYKTYPbI JAHHBIX - ONTMCAHUE U TIPUMEPBHI.
3. HeimHeliHble CTPYKTYPbI JaAHHBIX - OMHCAHUE U TIPUMEPBHI.
4. CraTHyecKHe H TUHAMUYECKHE CTPYKTYPHI JAHHBIX - PA3JINYUS U IPUMEPHI.
5. AocrpakThble THNIBI 1aHHBIX (AT/I) - onpenenenue u npuMepsl.
6. KommiekcHble CTPYKTYPBI JaHHBIX - ONPECIICHHE U IIPUMEPHI.
Crexku
7. Crtek - onpesiesieHre U OCHOBHBIE orieparuu (push, pop).
8. IlpuMeHeHHe cTeKa - TPUMEPHI UCTIOIB30BaHUs (00OpaTHAs MOIBCKAs 3aMKiCh, OTMEHA
nefcTBuil).
9. AJropuT™M NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - OTMCAHHUE U pean3alusl.
10. Peantu3anms cTeka ¢ MOMOIIbI0 MACCHBA - OTIFICAHUE U aHATU3.
11. Peanu3anms cTeKa ¢ NOMOLIBIO CBSI3HOI'O CIIUCKA - OTIMCAHUE U aHAJIH3.
Ouepenn
12. Ouepens - onpeaeneHue U OCHOBHBIE orepanuu (enqueue, dequeue).
13. KoabueBasi ouepenb - ONpe/IeiICHUE U peaTn3alius.
14. IlpnopuTeTHas 0Yepeb - ONpeIeICHNE U IPUMEHEHHE.
15. Ouepenasn ¢ AByMsI KOHUAMM (eKa) - ONIpeieNIeHUE U OTlepalliu.
MHuoxecTBa M C10Bapu
16. MHO0KeCTBO - OIIpeJielicHUEe W OCHOBHBIE ortepanuu (00beIMHEHNE, TIepEeCceUeHNe).
17. CioBapsb (accouMaTUBHBII MACCHB) - ONIpeieNiCHUE U IPUMEHEHHE.
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18. Xem-Tadauua - onpeaeneHne, GyHKIIMN XCITUPOBAHUS U KOJUTA3HH.
19. AropuTM MOMCKA B MHOKECTBE - PA3JIMYHBIC MOAXObI i UX CIIOKHOCTD.
20. JInnamMuvecKre MHOKECTBA - pealin3alis U IPUMEHEHHE.
OnHOCBA3HBIE JIMHEHHbIE CITHCKH
21. OaHOCBA3HBIN CMIMCOK - ONPE/IEICHIE U OCHOBHBIE orepaliuu (1o0aBieHue, yiajaeHue).
22. PeBepcupoBaHHe OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CII0)KHOCTb.
23. Ilouck 3JjieMeHTa B OJJHOCBSI3HOM CIIMCKE - AJITOPUTM U CIIOKHOCTD.
24. Ciimsinue IBYX OTCOPTHPOBAHHBIX CIIUCKOB - AITOPUTM U PealTU3aIIUS.
25. Yaanenue 1y0JIMKATOB U3 OJTHOCBSAI3HOIO CIIMCKA - AJITOPUTM M peaTu3aiiusl.
Hukanyeckue CIUCKU
26. HukauvyecKuid OTHOCBSI3HBIH CIIUCOK - ONIPEICIICHUE U OTIEPAITHH.
27. Ilouck 3j1eMeHTa B MUKJIUYECKOM CIUCKE - AITOPUTM U CIIOKHOCTb.
28. CausiHMe NMKJINYECKHX CIIUCKOB - aJITOPUTM U peaTu3alius.
JIByCBSI3HbIE JIMHEHHbIE CITUCKHU
29. JIByCBSI3HBIIi CIMCOK - ONPE/ICIICHIE U OCHOBHBIC OIIepaIliy.
30. IIpenmyiecTBa U HEAOCTATKH JBYCBSI3HOI0 CIIMCKA MO CPABHEHHUIO C
OJHOCBSI3HBIM - aHAJIHU3.
31. PeBepcupoBaHme IBYCBSA3HOTO CIUCKA - AITOPUTM H CIOXKHOCTb.
32. YaajieHue 3JieMeHTa U3 IBYCBS3HOI0 CIIHCKA - AJITOPUTM U pean3alusl.
OO0mue TeMbI
33. CpaBHeHHe CTPYKTYP JaHHBIX - KOT/Ia UCIIOJIb30BaTh KAXKAYIO U3 HUX.
34. CnoxxHocTh onepanuii - BpeMeHHas U TIPOCTPAHCTBEHHAS CIIOKHOCTbD JIJIS PA3TUIHBIX
CTPYKTYP.
35. Peasiu3anusi CTPYKTYPBI JaAHHBIX B PA3JIMYHBIX I3bIKAX MPOTPAMMHUPOBAHHUSA -
MIPUMEPBHI.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCIIOJIB30BaAHUS.
37. Aaroputmbl Ha rpadax - CBs3b C JIMHCHHBIMH CITUCKAMHU.
38. CTpyKTYpbI JaHHBIX JUISA peajn3aluu ouepe/ieil M CTEKOB - Pa3JIMYHbIC TOIXO/IbI.
39. /lunamuyeckoe BblieIeHHe MaMSATH - paboTa ¢ yKa3aTelsIMH.
40. O630p MONMYJASIPHBIX OHOJIHOTEK I PAa0OTHI €O CTPYKTYPAMH JAHHBIX - TPUMEPHI U
MPUMEHEHUE.

IIpumepHbIe 3a1aHUA 1JI151 KOHTPOJIbHBIX padoT
KonTtpoabsnas padora Nel

3aganue 1. Onpenenute, uto Takoe anroput™. IlpuBenurte npumepsl pa3IUYHBIX TUIIOB
QITOPUTMOB U UX IPUMEHEHUS B PEaTbHOM KU3HHU.

3aganue 2. OnuIIMTe OCHOBHBIE CITIOCOOBI U3MEPEHHUSI BPEMEHH BBIIOJIHEHUS aJITOPUTMOB.
CpaBHMTE UX M O0OBSACHHUTE, B KAKUX CITy4yasiX KaxJbli U3 METOA0B HauboJee yMECTeH.

3aganue 3. OObsicHUTE, YTO TaKOe acUMITOTHuYeckas HoTauus. [IpuBeaute npumepbl
ucnonbs3oBanus Hotanuit O(n), ®(n) u Q(n) 1 0OBIACHUTE, UTO OHU O3HAYAIOT.

3ananue 4. [[pumenuTe MacTep-TeopemMy JJIsl aHAJIN3a BPEMEHHOM CIIOKHOCTHU CJIEAYIOIIETO
pexyppentHoro cooTHomenus: T(n) =2T(n/2) + n. Ykaxure, Kakoil caydail MacTep-Te0peMbl BbI
MCIIOJIb30BAIM U MIPUBEANUTE OJIPOOHOE PELICHHE.

3aganue S. Pemmute crenymooliee peKyppeHTHOE COOTHOIIEHHE C IOMOIIBIO METOJa
noactanoBku: T(n) = T(n - 1) + n. Haligute acumntotuxy T(n).

3aganue 6. Hanumumre anropuT™M Ui JIMHEWHOTO IIOMCKa D3JEMEHTa B MAacCUBE H
MIPOAHAIU3UPYITE €ro BpEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK Bbl IPUIILIN K TOMY pPe3yibTary.

3ananme 7. ONUIINTE AITOPUTM, KOTOPBII HAXOUT CYMMY BCEX 3JIEMEHTOB B O/IHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CI0KHOCTh 3TOr0 alroputma?
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3ananue 8. [IpuBeauTe npuMep peKyppeHTHOTO COOTHOIIEHHUSI, KOTOPOE MOKHO PEIIUTH C
MIOMOIIBIO MacTep-TeopeMsbl. [Ipoananu3upyiite ero BpeMEeHHYIO CI0KHOCTb U O0BSCHUTE, KAaKOH
cilyyail TeopeMbl ObLI UCIIOJIb30BaH.

3aganue 9. OOBACHUTE, KAK MOXXHO HCIOJIb30BATh JMHEWHBIC AITOPUTMBI JJIS PEUICHUS
3aJa4d O HAaXOXKICHUM MAKCHUMAJIBHOTO M MHHHMAJIBHOIO 2JEMEHTOB B MaccuBe. Hamummre
ITOPUTM U IPOAHATUZUPYUTE €r0 CI0KHOCTD.

3ananme 10. IIpuBenute npumep 3agauu, KOTOpas MOXKET ObITh PELIEHAa C MOMOILBIO
PEKypCUHM, W HAIMIIWTE COOTBETCTBYIOIIMM pPEKypCUBHBIM anroputMm. IIpoananmsupyiite
BPEMEHHYIO CII0KHOCTb BalIETO PELICHHUS.

KonrtpoabHnas padora Ne2

3apanme 1. Onumure anroput™ EBKIMIa i HaXOXIEHUS HauWOOJBIIEro OoOIIero
nenutens (HOM) nByx uncen. [lpuBeaure npumep paboThl AITOPUTMA HA KOHKPETHBIX YHCIIaX.

3ananue 2. Peanusyiite anroputm Pemera Dparochena ajis HaXOXKISHUS BCEX MPOCTHIX
ymcel 10 N. O0bsicHUTE, KaKk pabOTaeT 3TOT AJIFOPUTM, U IPUBEAUTE IIPUMED €0 UCTI0Ib30BaHUSL.

3ananme 3. O0bscHuTe, 4To Takoe (pakropuzanus uucen. Hamumure anroputm i
HAXOX/IEHUS IMPOCThIX MHOXKUTEJIEH 3aJaHHOIO0 YHUCJIa U IPOAHAIU3UPYUTE €ro BPEMEHHYIO
CJIO’KHOCTb.

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

3apanme S. Hanummure anropuT™ s LEIOYMCICHHOTO OMHApHOIO MOUCKA IO OTBETY.
[TpuBenure npumep 3aaayu, IJ€ ITOT METOA MOXET ObITh NPUMEHEH, U OOBSCHUTE LIaru
JIrOpUTMA.

3aganue 6. IlpuBeaure npumepsl 0a30BBIX COPTUPOBOK (IIy3BIPHKOBAs, BCTABKaMH,
BBIOOPOM) M HPOAHATM3UPYHTE MX BPEMEHHYIO CIOXKHOCTh B JIyYIIEeM, CPEIHEM M XyJIIIeM
CIIydasix.

3aganme 7. Onummre ajaropuT™M COPTHPOBKHM ciusHUeM. Peamusylite ero u
POaHAIU3UPYITE BPEMEHHYIO U TPOCTPAHCTBEHHYIO CII0KHOCTD.

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

3ananme 9. OObsiCHUTE METO/ IBYX yKas3aTesiel U MpUBEeIUTE MPUMEP €ro UCHOIb30BaHUS
JUTSL peLIeHUs] 3a]Ja41, HallpuMep, JUIs HaX0KJIEHUS Mapbl YMCell B MaCCUBE, CyMMa KOTOPBIX paBHA
3aJJaHHOMY 3HAYEHHUIO.

3aganue 10. Onummre anroput™ "cKob3sIiee OKHO" U MPUBEIUTE IPUMEp 3a7auu, e OH
MOXET ObITh NMPHUMEHEH, Hampumep, Uil HAaXOXAEHUS MaKCHMAaJbHOM CyMMBI IOJMaccHUBa
($uKCcHpOBaHHOM ANMHBL. Pean3yiTe anroputM U NpoaHAIU3UPYHTE €ro CI0KHOCTb.

I[IpumepHbIe TOMaLIHKUE 32 TAHUS

I[OMalHHee 3aJJaHHuE 110 TEME: «AJIFOpI/ITMLI U UX CBOiiCTBa»

1. Onpenenure, 9YTO TaKOe aIrOPUTM, U MPUBEIUTE TPU MPUMEPA PA3TUUHBIX aNTOPUTMOB
W3 TTOBCEIHEBHOM KU3HU.

2. HazoBuTe 1 0OBSICHUTE TPU OCHOBHBIX CBOMCTBA aJTOPUTMOB.

3. CpaBHHTE JCTePMHUHHPOBAHHBIC W HEICTCPMHHHPOBAHHBIC aITOPUTMBL [lpuBemuTe
MIPUMEPHI KaKI0T0 TUIIA.

4. OnumwuTe, Kak MOXHO U3MEPUTH BPEMS BBIMMOJHEHHUS airopuT™Ma. Kaknue WHCTPYMEHTHI
MOTYT OBITh UCIIOJIL30BAHBI JIJIS 3TOH 11eTn?

5. OOBsCHUTE, UTO TAKOE BPEMEHHAsI CJIOKHOCTh AJITOPUTMA U KaK OHA MOYKET TMOBJIUSTH Ha
BBIOOD alropuT™Ma JJIsl PEeIIeHus 3aauu.
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JlomaniHee 3a1aHKe MO TeMe: KACHMNTOTHYECKHE HOTALIMU U PeKyPpPeHTHbIe
OTHOIIEHUS»

1. Yro takoe acumnrornueckue Hotaruu? [IpuBenure npumepsl "O 6ompmoro”, "Q" u "O".

2. OOBsicHHTE, KaK MHTEPIpEeTUpoBaTh HOTamuoo "O Oonbmioro" Ha MpUMepe alropuTMa
COpPTUPOBKH.

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

4. Pemmate caenymoomee pekyppeHTHoe cootHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnonp3yiiTe MacTep-TeopeMy Uil HaX0KACHUS BPEMEHHON CII0KHOCTH.

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

I[OMaIIIHee 3aJJaHHUE 110 TEME. ((AJIFOP]/ITMBI COPTHPOBKHU U GI/IHaprIﬁ MMOUCK»

1. Onumure ajaroput™M COPTUPOBKHU ciusiHHEeM. KakoBa ero BpeMeHHas CIO0XHOCTh B
JyYIllIeM U XyALIEeM cirydae?

2. O0bsicHuTe NpPUHIMI padoThl ObIcTpoil copTupoBku. Kak oHa oTianuyaeTcss oOT
COPTUPOBKH CIUSHUEM?

3. Kak pabortaer 6unapHbiii mouck? B kakux yclIOBHUSX OH MpUMEHsETCs?

4. Peanu3yiite anropuTM OMHAPHOIO MOMCKA Ha A3bIKE NMPOrpaMMHMPOBAHUS 10 BalleMy
BBIOOPY M IPOTECTUPYHTE €0 Ha PA3IMYHBIX BXOAHBIX TAHHBIX.

5. O0bsicHUTE, KaK OCYILECTBIISETCS LEI0YMCIEHHBIM U BEIIECTBEHHbI OMHAPHBIN MOUCK
no oTBeTy. [IpuBenuTe npumepsl.

Jomamnee 3a1anne no teme: «Teopus yuces U CTPYKTYPbI JAHHBIX)

1. Yto takoe anroput™m EBxinnga? O0bsicHUTe, KaK OH UCIIONb3YyeTcs A1 HaxoxaeHuss HOJI
(HamOoBIIETO OOIIETO AETUTENS) IBYX YUCEI.

2. Onumure, Kak padoTaet periero Iparocena 1jig HaX0xkIeHUs MpocThiX yncen. Kakosa
€ro BpEMEHHasl CJI0KHOCTh?

3. [IpuBeaurte mpuMepsl METO10B (aKTOPU3ALMH YUCEN U 00CyuTe UX 3PHEKTUBHOCTD.

4. Yro Takoe MeToJ1 ABYX yka3zaTeneil? [IpuBenure npumMep ero mpuMeHEHHs Ha IPAKTHKE.

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

Jomamnee 3aganue no reme: «I'pagun

1. PeanusyiiTe CTpyKTypy JaHHBIX JUIS MpeACTaBieHus rpada ¢ UCIOIb30BAHUEM CIUCKA
CMEXHOCTH M MaTpHIbl cMexHOocTH. Hanmuimunrte ¢pyHkuuu s 100aBieHus U yAaJeHUs BepIIuH
u pebep, a TakxKe I BbIBOJA Tpada Ha IKpaH.

2. Peanu3yiite anroputmsl 00xoxa rpada B rinyouny (DFS) u B mmmpuny (BFS). Hanumute
IpOrpaMMy, KOTOpasi BBIBOJIUT MOPSJOK MOCEIICHNs BEPIIMH JUIsl 33/IaHHOT0 rpada U HayalbHON
BepIlunHbL. [IpoaHanu3upyiiTe BpEMEHHYIO CJIOKHOCTD KaXKI0T0 aJITOPUTMA.

3. Peamuzyiite anroput™ JIeWKCTpHI Ui MOMCKA KpaTYaiIero myTH B B3BEIICHHOM Tpade
6e3 oTpuuaresnbHbIX pebdep. Hammmmre mporpammy, KoTopas HaxXxoIUT KpaTdallui myTb OT
3aJJaHHOM HAa4YaJbHOM BEPIIMHBI 10 BCEX OCTAJBHBIX BEPIIMH Ipada.

4. Hanmmmre mporpaMMmy st OOHapyX€HUs IIMKJIOB B OPHEHTUPOBAaHHOM H
HEOpUEHTHPOBAaHHOM rpadax. Mcmonp3yiiTe aaroputM od6xoia B INIyOMHY C OTCIEKHMBaHUEM
cocTosHus BepunH. [IpoBeppTe paboTy MporpaMmbl Ha HECKOJIBKUX MTPUMEPAX.

5. Peanusyiite anroputmbel Kpyckana u Ilpuma misi moucka MUHHMAaJIbHOTO OCTOBHOTO
JiepeBa B CBS3HOM B3BELIEHHOM HEOpPHEHTUpOBaHHOM rpade. CpaBHuTe 3((HhEeKTUBHOCTH 000UX
AITOPUTMOB Ha Pa3JIMYHBIX TECTOBBIX JaHHBIX.

IIpumepHbIe 3a1aHus 1JIs1 JIA0OPATOPHBIX padoT
JladopaTopnasi padora no teme «/lepeBbsi moncka»

1. Co3naiite kmacc st OuHapHoro jaepeBa moucka (BST), koropelii moanep)kuBaeT
orepaluy BCTAaBKH, yAaJeHUS U MOMCKa 31eMeHTOB. Peanusyiite mMeTonsl /uis o0xona nepesa
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(nHOpAEP, PEPUKCHBIM M TMOCT(OUKCHBIN) W HANMUIIUTE TECThI Il MPOBEPKH KOPPEKTHOCTH
paboThI BalIero Kiacca.

2. Uccnenyiite pa3iavuHble METO/Ibl OaJaHCUPOBKU OMHAPHBIX 1€PEBbEB NIOUCKA, TAKHUE KaK
AVL-nepeBps ninm KpacHO-uepHbIe AepeBbs. Peanusyiite oquH U3 3TUX METOJ0B U CPABHUTE €I0
¢ 0OBIYHBIM OMHAPHBIM JIEPEBOM IIOUCKA 10 BPEMEHH BBINOJIHEHUS Olepalivii BCTABKH, yaJIEHUS
¥ TIOMCKA Ha Pa3NIMYHBIX HA0Opax JaHHBIX.

3. Hanummre nporpammy, KOTopast HaxoauT k-ii 1o BeTM4nHe 3JIeMEHT B OMHAPHOM JiepeBe
noucka. Mcnone3yiite 00x0/ AepeBa Ui pelieHHst 3TOH 3a/1a4i U IPOAHATH3UPYUTE CIIOKHOCTh
Ballero aaropurma. [1oaroroBbTe 0T4ET O BPEMEHU BBIIOJHEHUS U1 PA3IMUHBIX 3HAUCHUH K.

4. Peanu3yiite QyHKINIO, KOTOpasi MPOBEPSET, SABISCTCS JH 3alaHHOE JIePEBO OMHAPHBIM
nepeBoM Tnoucka. Mcmonbp3yiiTe peKypcUBHBIM MOAXOJ Ul HPOBEPKH IPABUIBHOCTH
pacronio>keHust y3710B. HanumuTe TecThl ¢ pa3IndHbIMU JIEPEBbIMU, YTOOBI IPOJIEMOHCTPHUPOBATD
paboty Bareit GyHKIIUH.

5. Hccnenyiite mpakTHYECKOE MPUMEHEHHUE JAEPEBHEB MOUCKA B PEATBHBIX 3a/1a4ax, TAKUX
KaK peajM3alus ciloBapeil Wi HHAEKCOB B 0a3zax JaHHbIX. Hanuimre kpaTtkoe uccienoBaHue o
TOM, KaK JIEPEeBbs OMCKA IOMOTAIOT B OPTaHU3AIMH M OBICTPOM JIOCTYIIE K JAHHBIM, ¥ TPUBEIUTE
IPUMEPBI UX UCIIOJIB30BaHUS B IPOTPaMMUPOBAHUH.

JlabopaTopHasi padoTa no reme: «XelIMpPOBAHUE»

1. Co3paiite kmacc A Xew-TaOJMUIbl, KOTOPBIM MOAJEP’KUBAET ONEpalii BCTABKH,
yIIJICHUS U TIOUCKA AJIEMEHTOB. VICTIOIB3yiHTe METO IIETIOYEYHOT 0 XSITUPOBAHUS 1151 00pabOTKH
KoJu3uit. Hanuimmre TecTsl U1 IpOBEpKU KOPPEKTHOCTH PabOTHI Balllero Kiacca.

2. Uccnenyiite TpOM3BOMUTENFHOCTh XEHI-TAOMUIBI C PAa3ITUYHBIMU XelI-(PYHKIUIMH.
Peanu3yiiTe HECKONBKO pa3IUUHBIX XelI-(QYHKIUN U CpaBHUTE UX 3PPEKTUBHOCTH 110 BPEMEHU
BBIIIOJIHEHUST olepaluii (BcTaBKa, IOUCK, YAAJE€HUE) Ha pa3IuyHbIX Ha0opax JaHHBIX.
[ToarotoBeTe OTYET € rpadMKaMu U BBIBOJAMHU.

3. Peanmu3yiite xemr-taObmuIly ¢ OTKPBITOW ajapecanueil Iuisi pa3peuieHus KOJUTM3UH.
Hcnonp3yiiTe nuHEHOE WM KBajpaTHUyHOe MpoOupoBaHue. IIpoBeanuTe SKCHEPUMEHTHI C
Pa3HbIMH pa3MepaMu TaOJUIbl U KOJUYECTBOM BCTaBJISIEMBIX 3JIEMEHTOB, YTOOBI OLEHUTH, KaK
ATO BIUSET HA IPOU3BOJUTEIBHOCTD.

4. Hamumwure mporpaMMmy, KOTOpas MCHOJB3YeT XEHIMPOBaHHWE JUIsl XPAaHEHHsS] U IMOHMCKa
cTpok. Peanmu3yiite xem-QpyHKIUIO, KOTOpasi yIUThIBAET JJIUHY CTPOKHU U €€ cuMBoJIbL. [IpoBeanTe
TECThl, YTOOBI MPOJEMOHCTPUPOBATH, KaK Ballla peaju3allus CIpaBisSIeTCd C KOJUIM3USAMU U
HACKOJIBKO 3()()EeKTUBHO BBIMOJIHSET MOUCK.

5. Hccnenyiite mpakTH4eCcKOe IPUMEHEHNE XEIIMPOBAaHUS B PEANIbHBIX 33J]a4ax, TAKMX KaK
XpaHeHHe mnapoyiell uiau paboTta ¢ ksmamu. Hamummre KpaTkoe HcCieIOBaHHE O TOM, Kak
XeIINpPOBaHHUE ITOMOTaeT odecrneynBaTh 0€30MacHOCTh U 3PPEKTUBHOCTD, U IPUBEIANUTE MPUMEPHI
€ro UCNOJIb30BaHUs B IPOTPaMMHUPOBAHUHU.

3ananus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO IMCUUILIHHE (MOTYJII0)

Ne n/m 3ananue OTtBer Komnerenuust
1. CTpyKTypa AaHHBIX MIPEACTABISIET COOOIL: 0 OIIK-4

a) Habop MpaBWII ¥ OTPAHWYEHUH, OTIPEACIISIONINX CBI3H

MEXy OTACIbHBIMHU 3JICMEHTAMHU M IPYIIIaMH JaHHBIX

0) HaOop MpaBwJI M OTPAaHUYCHUH, OTIPEACIISIONINX CBSI3H

MEXJTy OTACITHHBIMU 3JIEMEHTAMU JTAHHBIX

B) HAOOp MPABWII U OTPAHUYCHUHN, OTIPECIISIONINX CBI3H

MEXTy OTAETbHBIMU TPYIITIAMH JTAHHBIX

T') HEKOTOPYIO HEPAPXHUIO JAHHBIX

2. JIuHenHBIM cIMCOK, B KOTOPOM JOCTYIIEH TOJIBKO CTEKOM OIIK-4
HOCJIEJHUM 3JIEMEHT, Ha3bIBACTCH. . .
3. CrpyKTypa AaHHBIX, pab0Ta C 3JIeMEHTaMU KOTOPOH Ouepenp OIIK-4

opranuzoana no npunnuny FIFO (nepBeiii mpumenn -
TIEPBBIH yIIEN) 3TO. ..
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4, B uém ocobennocTu ouepenu? a OIIK-4
a) OTKpBITa ¢ 00CHX CTOPOH;
0) OTKpBITa C OAHOM CTOPOHBI HAa BCTaBKY H yJaJICHHE;
B) JIOCTYIICH JIIO00M 3JIEMEHT.

5. KakoBo npaBmito BEIOOPKH 3IeMEHTa U3 cTeKa? 0 IK-3
a) TIEPBBIN DJICMECHT;
0) nocneaHuit 31eMeHT; (*nocneqHuid 100aBICHHBIN)
B) JII000# AIEMEHT.

6. Kaxoif anroput™ HCIoONb3yeTcs Ui HaX0XKIeHUS Anroput™ OIIK-4
Haubonpmero obmero aenurens (HOM) aByx gucen? EBxmmma

7. Kaxk Ha3zpIBaeTcs MeTOM, KOTOPHIH TTO3BOJISIET HAXOIUTH Pemrero OIIK-4
BCE MPOCTHIE YHCIIA 10 33JaHHOT0 Yrcia n? Oparocdena

8. Kakoii anroput™ copTUpOBKH UMEET CPEAHIOI0 Brictpas OIIK-4
BpeMeHHyI0 ciaoxaocTs O(n 10g N) u ucmone3yer MeTox COPTHPOBKa
"pa3nensii u BnacTByi"?

9. Kakolt MmeToz ucrnonbs3yeTcs /Ui oMcKa IeMEeHTa B bunapsslit [K-3
OTCOPTHPOBAHHOM MAacCHBE C BPEMEHHOH CII0KHOCTHIO TTOHCK
O(logn)?

10. Kax Ha3pIBaeTcst aropuTM, KOTOPEI pa3OUBacT MacCHB CoptupoBka IIK-3
Ha JIBE YacTU ¥ 00BbETUHSET UX B OTCOPTHPOBAHHOM CIIUSTHIEM
nopsike?

11. Kakolt MeTox copTHPOBKU UCTIONB3YET CTPYKTYPY [Mupamugans [K-3
JAHHBIX "Ky4a" JUId yIOPSIOUMBaHUS 3JIEMEHTOB? Has

COPTHPOBKA

12. Kaxoit meTon ucnons3yeTcs AJi1 HaX0XKISHHUS T1ap, Merton nByx I1K-3
KOTOPBIE YIOBIETBOPSIOT ONPENCIEHHOMY YCIOBHIO, yKazaresei
nepeMertas JBa yKasaTessl 10 MacCUBY?

13. Kak Ha3bIBaeTCs anrOpUTM, KOTOPBIN MO3BOJISET Ckomnp3dmiee I1K-3
HaXOJIUTh MTOIMACCHUBHI C MAKCUMAIILHON CyMMO¥? OKHO

14. Kaxoil anroputm ucnosnbs3yercs AJid pa3ioKEeHUs Yucia ®dakropusan IK-3
Ha MHOXHTEJH, 0COOCHHO TSl OOJBIINX YHUCEI? us

DNEeKTPOHHBIA JOKYMEHT




		+79163039735
	2026-05-22T16:09:04+0300
	Москва, ул. Гашека, д. 7
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




