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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PaGouass nporpamMma IUCUMIUIMHBI (MOJYJsI) <«AJITOPUTMBI M CTPYKTYPbI JaHHBIX»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «lIpuknagnas
MaTeMaTHKa W WH(OpPMATHUKa», YTBEPKICHHBIM MpPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit @eaepanmu Ne 807 ot 23.08.2017 rona.

W3yueHne MUCHMIUIMHBI (MOXYJs) AJITOPUTMBI U CTPYKTYPHI JAaHHBIX (OPMHUPYET Yy
CTYJIECHTOB YMEHHUeE pa3pabaThiBaTh U CO37aBaTh ONTUMHU3UPOBAHHBIEC PEIICHUS, YTO KPUTHUYECKU
BaXHO JJIs1 IPOU3BOJUTENBHOCTH IIpOrpaMMHOro obOecnedyeHus. Kpome Toro, 3T 3HaHUA
ABIISIIOTCS OCHOBOM IS JalIbHEHIIero u3y4eHus 60iee CI0XKHBIX TEM B 00JIACTH 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 nByx numuiomoB HUY BIID u LY «Ilpuknagnas MmatemMatuka U mHQOpMaTHKa U
BXOJIUT B 00s13aTesIbHYIO YacTh bioka 1.

Juctummaa (MOIyJib) u3ydaeTcs Ha 2 Kypce B 3 U 4 cemecTpax, JOCTYIHA ISl H3YICHUS
MOCJ€ YCIEUIHOTO OCBOGHMS Jr000M w3 auciumiuH (Monyneil): «Pa3pabotka Ha Python.
OcHoBHoI1», «Pazpaborka ©Ha Python. VYrmyOnennsni», «Pa3zpabotka Ha  Python.
[TpodeccronanbHblii», a Takke «MaremaTuueckuii aHamu3y, «JIuHelHas anredpa U reoMeTpusi»
i «OCHOBBI MAaTEMaTHYECKOTO aHATN3a U JIMHEHHOHN anreOphI».

Heab u3yyeHus: TMCHUIUIMHBI (MOAYJIfA): 3aKitodaercs B (pOpMHUpOBAaHHE y CTYACHTOB
HaBBIKOB IPOEKTHPOBAHUSA M aHaimu3a 3(QQPEKTUBHBIX AITOPUTMOB M CTPYKTYp AAHHBIX IS
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMUPOBAHHUS.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— (opmMupoBaHue 3HaHUI OCHOBHBIX NMOHATUH aITOPUTMOB, I'padoB;

— (opMupoBaHre yMEHHI aHAIU3UPOBaTh, pean30BbIBATh F(P(HEKTUBHBIC AITOPUTMBI B
pa3IMYHBIX KOHTEKCTaxX, pa3pabaThiBaTh M BHEAPATH CTPYKTYPbI JAHHBIX JJIS ONTUMAJIBHOTO
XpaHeHus U 00paboTKN UH(pOpMaLINH;

— (¢opMupOBaHNE YMEHUS IPUMEHSTH AJITOPUTMBI JIUIsl pELICHUs] TPUKIIaIHbIX 3a]1a4.

B pesysabTare 0cBOCHUsI AUCHUILINHBI (MOLYJIsI) CTYACHT JOJI/KEH:

3HaMmMb:

— aCHUMITOTHUYECKHUH aHAJINU3 aJITOPUTMOB

— KJIACCHYECKHUE aJITOPUTMBbI TOMCKA U COPTUPOBKHU

— OCHOBHBIE CTPYKTYPbI TaHHBIX

— OCHOBHBIE QITOPUTMBI Ha rpadax

— OCHOBHBIE JUHAMHYECKHUE AITOPUTMBI

ymembp:

— TMPUMEHATh ACUMITOTUYECKHUI aHaIN3 AJIs OLIEHKH aJrOpUTMUYECKOH 3(pPeKkTHBHOCTH

— peanu30BbIBaTh 3((HEKTUBHBIE AITOPUTMBI B PA3IMYHBIX KOHTEKCTAX.

— pa3pabarbiBaTh M BHEAPATH CTPYKTYpPhl IaHHBIX ISl ONTHUMAJbHOTO XpaHEHUS H
00paboTku HHPOPMALIUH.

— peaJM30BBIBATh AITOPUTMBI rpadoB JUIsl HAXO0XKIEHHSI HAUMEHBIINX ITyTeH, IIUKIIOB U
MOTOKOB.

— pa3pabarbIBaTh peUICHH 334a4 C IOMOIIBI0 JTUHAMHYECKOT0 TPOrpaMMHUPOBAHHUS.

enaoems:

— HaBBIKOM aHalM3a CIOXKHOCTH aJrOpUTMOB M BbIOOpa HauOosee MOIXOASIINX
peLIeHu;
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— HaBBIKOM JITOPUTMHUYECKOTO MBIIIJIEHUS ISl PELIEHHs] KOMIIJIEKCHBIX 33/]a4;

— HaBBIKOM ONTHMM3alMA CYLIECTBYIOIIMX aJITOPUTMOB Il TOBBILIEHUS HX
IIPOU3BOIUTENIBHOCTH;

— HaBBIKOM IIPUMEHEHHUS aITOPUTMOB JIJIsl pELIEHMsI IPUKIIAJIHbIX 33/1a4;

— HaBBIKOM J(QQEKTHBHOTO HCIOIB30BAHUS AITOPHUTMOB IIOMCKAa W COPTUPOBKH B
Pa3IMYHBIX KOMITBIOTEPHBIX PUIIOKECHUSX;

— HaBBIKOM pPa3pabOTKU U MPUMEHEHHUS AJITOPUTMOB rpadoB ISl peHICHUs] peabHbBIX
3azad.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢popmMupyembie B pe3ylbTaTe OCBOCHUS IUCIUILTAHBI (MOMYIS) (MOIYJIs)

OpU MpOBEIEHUU Y4YeOHbIX 3aHATUH B (¢GopMe KOHTAKTHOW pPabOTHI

oOydJaromxcsi ¢

NeIarorvyeckuMu  pabOTHUKaMH YHHBEpPCHTETa U B (OpME CaMOCTOSATENBHOW pabOThI

o0yyJarouxcs:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHnb MIAHUPYEMBIX
pe3yabTaToB 00yUYeHus 1o
AUCHMILIMHE (MOAYJIIO)

OIIK-4.

Crioco0eH HaxXOauTh,
aHAJIM3UPOBATh,

pealI30BBIBATh 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 uCIosb30BaTh 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 padora
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 JlabopatopHuas
pabota
IK3amen 4
Hmozo: | 30 30 6 4 120
Hmozo no  oucuunaune | 60 60 12 8 240
(moodynmw)
Obvem oucyuniunl 380
(mooyns) (6 ax. u.)
Obvem oucyunaunvl (Mooyns) 10

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

Nen/m HaumenoBanue pasgeiia Copepxxanue TMCHUTLUIMHBI (MOAYJISI) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
3 cemecmp
1 [Monstne anroputma. Ouenka | [Tonstue anroputma. CrmocoObl M3MEpeHHsST BPEMEHH BBIIOTHEHUS
TPYIAOEMKOCTH AITOPUTMA. | ATOPUTMOB. ACHMITTOTHYECKHE HOTAIIHN
AcumnToTHKa
2 ba3oBble anropuT™Mel MacTtep-TeopeMa. PekyppeHTHbIE COOTHOIIEHHUS
3 AJNTOPUTMBI OUCKA JIunelinpie anropUTMBI
4 ANTOPUTMBI COPTHPOBKH Teopus umcen. AmnroputM EBknmma. Pemero  OparocdeHa.
®akropuzauusi yucen. PekypcuBHbIE anroputMbl BHHapHBIM MOUCK.
IlenouncneHHbIN, BEIICCTBCHHBI OWHAPHBIM TMOUCK TIO OTBETY.
BbasoBsie coptupoBku. CopTUpOBKa CIMSIHUEM. bricTpas copTUpoBKa.
[MupamuganbHas copThpoBKa. Meron AByX ykazareneil. CopTHpOBKa
coObrtnid. CKoJb3siiee OKHO
5 CTpYyKTypbI TaHHBIX Knaccudpukanus ctpykryp naHHbix. CTekd, odepead, O4epenu JEeKH.
MHuosxecTBa, cmoBapu. OIHOCBSI3HBIN THHEUHBII CIIHUCOK, IUKIIMYECKUE
CIIMCKH, JIBYCBSI3HBIA IMHEWHBIH CITMCOK
6 JnHaMmudeckoe Onuomepnas nuaamuka. HBIT, HOIT
IporpaMMHUpOBaHHUE
4 cemecmp
1 I'pader I'pader. OcHoBHBIE TOHATHSA W omperneneHus. CrmocoObl 3amaHUs
rpagoB. Anroputmbl Ha Tpadax. [louck B rmyouny. [Torck B mmpuHy.
AnroputMel Ha ocHoBe 00xom0B. Kpatuaiimme mytu. Cucrema
HEMEePeCeKAONNXCs MHOKECTB. AJITOPUTMBI TIOCTPOSHHSI OCTPOBHOTO
JiepeBa
2 JepeBbs noucka HepeBbst. Tepmunonorus jaepeBbeB. COallaHCHPOBAHHBIC JCPEBbSI.
AVL-nepeBo. KpacHo-uepHOe JiIepeBO
3 XemmupoBaH#e [onsiTue x3mmpoBanne. MeTo 1enoYeK, pelieHne KOIU3un
4 CTpOKOBBIE aITOPUTMBI Z-pynkuus. [peduke byaKIms
5 Junammueckoe JBymepHas nunamuka. Pabota co ctpokamu. CTpoku
MIpOrpaMMHUpPOBaHHE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHs, BKJIIOYAs MPOAYKTHI OTCUYECTBEHHOTO
IPOM3BOJICTBA.

Kaxaplii cTyJeHT B TEYEHHE BCEro Inepuoja OOydeHHs MOJydaeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 J000i TOUYKH, TJe €CTh MOJKIIoUeHHe K ceTu HTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3 €T0 MPeJIeIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. MemxenoBuy, Jl. AJTOpUTMBI U CTPYKTYphl AJii MAacCHUBHBIX HaOOpPOB 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 : ITutep, 2021. - 688 c. - (Crangapt 3-ro mokonenus). - ISBN 978-
5-4461-9740-8. - Tekcr : anexkrponnsiid. - 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 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 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 ¢. — (Bricmiee oOpa3oBanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHbli // OOpaszoBatenbHas mnatdopma HOpaiitr [caitit]. — 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 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-TeXHHMYeCKoOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieYnBaroIIeii MpoBeIeHUE BCeX
BHJIOB JUCHMIUIMHAPHON W MEXIUCUUIUIMHAPHOW MOATOTOBKH, MPAKTUYECKOW W HAYYHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.
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https://znanium.ru/catalog/product/2205044
https://znanium.com/catalog/product/1857045
https://znanium.com/catalog/product/1739631
https://znanium.com/catalog/product/2122957
https://urait.ru/bcode/563472
https://urait.ru/bcode/559380
https://urait.ru/bcode/562179

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THUMA, 3aHATUA CEMUHApPCKOro (IMPaKTUYECKOro) THMA, TPYIINOBBIX U
WHJUBUIyAJIbHBIX KOHCYJIbTALNUN, TEKYIIETO KOHTPOJISI U IPOMEXYTOYHOM aTTeCTall, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUSs, CIYXKAIIUMHU JJIs TPEICTABICHUS yueOHOH
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJIATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUas JEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomemeHust 1J1E CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl WCIIOJIb30BAaHMS WHBAIMAAMHM M JIMI[AMU C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3]10POBbS,
OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHET» u
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «VHTEepHET», AIeKTPOHHBIM 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 TEXHOJOTHH, MCHOIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / 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 konupoanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | 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. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouecce u3yueHHss AMCHUIUIMHBI (MOAYJS) «AJTOPUTMBI M CTPYKTYPHI JAHHBIX» B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HMCTOIB3YIOTCS TaKHE BHJBI Y4eOHOU paOOThI, Kak
JeKIMsI, CEMUHAPBl U JIOMAIIHUE 3aJlaHUsl, KOJUIOKBUYM, Ja0opaTopHble pabOThl, KOHTPOJIbHAS
paboTa, a TaKKe pa3iIM4YHble BUJbl CaAMOCTOSITENIbHOM paboThl OOyyaroluxcs IO 3alaHuo
npenoaaBarcyid, HallpaBJICHHBIC Ha Pa3sBUTUC HABBLIKOB HpO(i)CCCI/IOHaJ'IBHOf/'I JICKCUKH,
3aKpeIuIeHUe MPaKTUYECKUX MPOoQecCHOHANTBHBIX KOMIIETCHIIUH), TOOLIPEHHE HHUIUATHB.

Jlekyusi — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuio, TEOPETHUECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYeTCS BECTH KOHCHEKT JIEKIUi: KPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBAaHHOU nuTeparype. Ecnu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEMoJIaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HAa CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MIPEToaBaTelis U y4acTHe B JUCKYCCHH.
JIJIs yCTISTITHOTO y4acTHs B CEMHHAPE CTYACHTAM PEKOMEHIYETCS 3apaHee 03HAKOMHUTRCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AKTHUBHO CJYIIaTh M BOBJEKATHCS B IMCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHS 1 apTyMEHTUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOAACPKUBATH TUATIOT C OJHOKYPCHUKAMHU,
4TOOBI 000TaTUTH O0CYKJECHUE U PACIIUPUTH CBOU 3HAHUSI.

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

B mponecce IMOoArOTOBKHM K KOJUIOKBUYMY H€O6XO,Z[I/IMO IMPpOaHAJIU3NPOBATH y‘le6HBI€
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘IC6HI/IKaMI/I N JONOJHUTCIBHBIMKU HMCTOYHHMKaMMU,
AKINCHTHPYSA BHHMAHHMC Ha KIIIOYEBBIX TEMax. PGKOMCHI[yeTCH Co3aaTh CTPYKTYPUPOBAHHBIC
KOHCIICKTBI, BLLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

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

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

Jlabopamopnas paboma — 3alaHus, HANpaBICHHBbIE Ha MPAKTUYECKOE 3aKpeIlICHHE
TEOPETHUUECKUX 3HAHUU uYepe3 BHIMIOJIHEHHE SKCIEPUMEHTAIBHBIX WM MPOEKTHBIX 3anaHuii. B
xolle 1abopaTOpHOM pabOThl CTYACHTHI MPOBOAAT aHAIN3, Pa3padOTKy WM TECTUPOBAHUE
IIPOrPaMMHOT0 K0J1a, U3y4YE€HHOTr'0 B paMKax Kypca.

[lepen BeIonHEHHEM J1a0OPAaTOPHOI PabOTHl HEOOXOJMMO BHUMATEIBHO O3HAKOMUTBHCS C
TEOPETHUYECKUM MAaTE€pUajoM U METOAMYECKUMHU YKa3aHUAMH. PeKoMeHIyeTcss U3yduTh
UCIIOJIb3YEMble HHCTPYMEHTHI M TEXHOJIOTUU 71l YBEPEHHOTO UX MPUMEHEHHS Ha mpakThke. [Ipu
BO3HHKHOBEHUH BOIIPOCOB CJIEAYET 00paliaThes K MperogaBaTesto s MOJIy4eHNs pa3bsICHEHUN.

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

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJTHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs Ha JTArbl, 9YTOObI
n30exarh TEperpy3kd W JIydlle yCBOWUTh Marepuall. VIcrmonb30BaTh pa3ivdHbIC UCTOYHUKH
uH(pOopMaIK, BKITI0Yas y4eOHUKH U OHJIAalH-peCcypChl, Al OoJiee rTyOOKOro MOHMMAHHS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlieHHass Ha YIIyOJIEHHOE
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMUILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHOBAaHHBIMHU
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, BHIMOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JMCHHUILIHHE (MOAYJII0)

Kpurtepun nosyuyeHusi ypoBHsl M OLleHUBAHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMI 110
AUCHHUILINHE (MOAYJII0) KAJITOPUTMBI U CTPYKTYPBI JAHHBIX»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromuxcs MO AUCHUIUIMHE (MOJIYIIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOM aTTECTaIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIUIUIMHE (MOJIYJIIO) OCYIIECTBISETCS B (opme
9K3ameHa, IpA TOM TPOBOJUTCS OLIEHKA KOMIIETeHIIUH, C(POPMUPOBAHHBIX MO JUCIUTUIMHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOLIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JICCATHOAITbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOAIIPHON MIKAIOHN CIEAYIONUM 00pa3oM:
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JecaruboanabHas| IlaTudanabHas
OIleHKA

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHHusl 1o
JUCHMIIMHE (MOXYJIIO)

10

OTiaunyHO

9

OTiauyHO

8

OTianaHO

CTyleHT TOJIHOCTBIO BIAJICET 3HAHMSIMH, W3JIO0KCHHBIMH B
paboueii mporpamMMe, W TIIYOOKO OCMBICIAET TUCHUILTHHY. OH
CaMOCTOSITEIILHO U JIOTHYECKH MOCIIEA0BATEIILHO OTBEYAET Ha BCE
BOTPOCHI, aKIICHTUPYs] BHUMaHUE Ha HauOoJiee BAKHOM. YMeeT
aHaJM3UpOBaTh, CPaBHMUBATH, KIACCH(HUIIMPOBATH, 0000IIATH,
KOHKPETH3UPOBATh U CUCTEMAaTU3UPOBATh U3YUYCHHBIH MaTepHall,
BBIJICNISAIST KJIIOYEBBIE MOMEHTBHI W YCTAHABIMBAas MPHYHMHHO-
CIeNCTBEHHBIE CBI3U. YeTko (GopMynmpyeT OTBEThI, YBEPCHHO
HUHTEPIPETUPYET PE3YJIbTAThI aHAIU30B U JAPYTUX UCCIICIOBAHUM,
a TaKKe pelaeT cloXHble 3a1add. CTYJIEHT XOpOIIO 3HAKOM C
METOJIaMU HUCCJICJIOBaHUS, HEOOXOAMMBIMHU I MPAKTUYCCKOH
JESITETIbHOCTH, W YMEET CBS3BIBATh TECOPETHUECKHE ACTIEKTHI
JUCITUILTAHBI (MOAYJISI) C IPAKTUYCCKUMHU 33ja9aMHu.

Xoporo

Xoporo

CryneHt oOnamaer 3HaHUSMH TpeAMETa MOYTH B TIOJHOM
o0bemMe pabodyeid MPOrpaMMbl U CaMOCTOSITEIBHO, JIOTHYCCKH
MOCJICIOBATEIbHO M BCECTOPOHHE OTBEYACT HA BCE BOIPOCHI,
AKIICHTUPYS BHUMAHUEC Ha HaI/I6OHeC 3HA4YUMBIX MOMCHTAaXx. OH
yMEeT  aHaJIW3UpOBaTh, CPaBHHBATh, KJIACCH(PUIIMPOBATD,
00001mIaTh,  KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATh
H3y‘leHHBII>i Marcpualli, BBLACIIAA €TI0 KIIOYEBLIC ACIICKTHI U
yCTaHABJIMBAsE MPUYUHHO-CIICJICTBEHHbBIE CBs3U. DopMynupyer
CBOHU OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YJIbTATHI AHATIU30B
U JPYIHX HCCICAOBAaHUMA, a TakKe pelraeT CIOXHbIC
CUTyalnnoHHbIE 331aud. CTYAEHT XOPOIIO 3HAKOM C METOaMU
HUCCIIEIOBAHUS, HEOO0XOUMBIMU IS MPaKTUYECKON
JeSATEIbHOCTH, M YMEET CBA3BIBATh TEOPETHUCCKHE ACTIEKTHI
npeaMeTa ¢ IPaKTHUECKUMH 3aa4aMH.

) Y IOBNIETBOPUTETHHO

Y 1OBJIIETBOPUTENBHO

CryneHT oOnazaer 0a30BBIMM 3HAHUSMHU [0 JUCHHUIUIMHE
(MOMYJTI0), HO HMCIBITHIBAET TPYJHOCTH TMPH CAMOCTOSTEIBHBIX
OTBETax M MCIOJIB3YeT HETOUHbIe (OPMYJIUPOBKH. B xome
OTBETOB OH JOIYCKAeT ONIMOKH, KacalolIHecsi CyTH BOMPOCOB.
CTyneHT croco0eH peliaTh TOJNBKO Camble MPOCTHIE 3a1avyd 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.

Jucuunnmza (MOlysib) « AITOPUTMBI U CTPYKTYPHI JAHHBIX» OLIEHUBACTCS CIIETYIOLIIM

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

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

AymuropHas pabora | 15% 11 AKTHBHOE yJacTHe B CEMUHApax: OTBETHI HA BOMPOCHI
NPenojaBaTes U y4acTHe B JUCKYCCHH

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 (MOJIYJTIO)

4 cemecmp

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

JlaGopaTopHas 15% 2 [IpakTrueckas padboTa 1o TeMaM JUCITATUTHHBI (MO IS )

pabota

KonTtponbsnas padora | 20% 2 [Mucermennas pabota ¢ HaOOpOM 3a51ad, 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 JUCIUILTHHE (MOYJIIIO)

®opmyJa pacyéra MTOrOBOM OLEHKHM MO JMCHUILVIMHE (MOXYJIK) «AJITOPUTMBI U
CTPYKTYPBI JAHHBIX»:

3 cemectp: «0,15 x [Jomamnue 3ananus + 0,15 x Aynutopnas padora +0,2 x Konrponsnas
paborta + 0,3 x Koymoksuym + 0,2 X Dx3amen»,

4 cemectp: «0,15 x Jlomammnwme 3amanms + 0,15 x JlaGopartopnas pabora +0,2 x
KonTponbnas padota + 0,3 x KomnokBuym + 0,2 x Dx3amen».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 AUCHUIIHHE (MOAYJII0)
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 THHAMUYECKUE CTPYKTYPHI JAHHBIX - PA3JINYUS U IPUMEPHI.
5. AocrpakTthble THNIBI 1aHHBIX (AT/I) - onpenenenue u mpuMepsl.
6. KommiekcHble CTPYKTYPBI JaHHBIX - ONPECIICHHE U IIPUMEPHI.
Crexku
7. Crtek - onpesiesieHre U OCHOBHBIE orieparuu (push, pop).
8. IlpuMeHeHHe cTeKa - TPUMEPHI UCTIOIB30BaHUs (0OOpaTHAs MOJIbCKAsl 3aKiCh, 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 ouepennb - ONPEISIICHAE U peaTn3aIusl.
14. IlpnopuTeTHas 0Yepeb - ONpeIeICHNE U IPUMEHEHHE.
15. Ouepenasn ¢ AByMsI KOHUAMM (eKa) - ONIpeieNIeHUE U OTlepalliu.
MHuoxecTBa M C10Bapu
16. MHO02KeCTBO - OIIpeJieliCHUEe W OCHOBHBIE orepanuu (00beAMHCHNE, TICPEeCeUCHNUE).
17. CioBapsb (accouMaTUBHBII MACCHB) - ONIpeieNieHUE 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 CNIMCOK - ONPE/IEICHIE U OCHOBHBIE orepaliuu (1o0aBieHue, yiajacHue).
22. PeBepcupoBaHHe OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CII0)KHOCTb.
23. Ilouck 3JjieMeHTa B OJJHOCBSI3HOM CIIMCKE - AJITOPUTM U CIIOKHOCTD.
24. Ciimsinue IBYX OTCOPTHPOBAHHBIX CMUCKOB - AITOPUTM U PeaTU3aIIUS.
25. Yaanenue 1y0JIMKATOB U3 OJTHOCBSAI3HOIO CIIMCKA - AJITOPUTM M peaTu3aiiusl.
Hukanyeckue CIUCKU
26. HukauvyecKuid OTHOCBSI3HBIH CIIUCOK - ONIPEICIICHUE U OTIEPAITHH.
27. Ilouck 3j1IeMeHTa B MUKJIUYECKOM CITHCKE - AITOPUTM U CIIOKHOCTD.
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. Peasiu3zanusi CTPYKTYPHI JAHHBIX B PA3JIMYHBIX A3bIKAX MPOrPAMMHPOBAHUSA -
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 - IPHUMEPHI U
MPUMEHEHUE.

IIpumepHbIe 3a1aHUA 1JI151 KOHTPOJIbHBIX padoT
KonTtpoabsnas padora Nel

3aganue 1. Onpenenute, uto Takoe anroput™. IIpuBenurte npumeps! pa3iIMUHbBIX THUIIOB
QITOPUTMOB U UX IPUMEHEHUS B PEaTbHOM KU3HHU.

3aganue 2. OnuIInTe OCHOBHBIE CITIOCOOBI N3MEPEHUSI BPEMEHH BBIITOJIHEHUS aJTOPUTMOB.
CpaBHMTE UX M O0OBSACHHUTE, B KAKUX CITy4yasiX KaxJbli U3 METOA0B HauboJee yMECTeH.

3aganue 3. OObsicHUTE, YTO TaKO€ ACUMITOTHYecKas HoTauus. [IpuBeaure npumepbl
ucnonbs3oBanus Hotanuit O(n), ®(n) u Q(n) 1 0OBSICHUTE, YTO 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 cienyromee peKyppeHTHOE COOTHOIIEHHE C IIOMOIIBIO METOAA
nonacraHoBku: T(n) = T(n - 1) + n. Haitnaure acumnrotuky T(n).

3aganue 6. Hanummre anropuT™M [ JMHEMHOTO IOMCKAa D3JEMEHTa B MAacCHBE U
MIPOAHAIU3UPYITE €ro BpEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK Bbl IPUIILIN K TOMY pPe3yibTary.

3aganue 7. Onummre alropuT™, KOTOPbIA HAXOJUT CYMMY BCEX 2JIEMEHTOB B OJJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHas CI0KHOCTh 3TOr0 alroputma?
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3ananue 8. [IpuBeauTe npuMep peKyppeHTHOTO COOTHOIIEHHUSI, KOTOPOE MOKHO PEIIUTH C
MOMOIIBIO MacTep-TeopeMsbl. [Ipoananusupyiite ero BpeMEeHHYIO CII0KHOCTh M OOBSICHUTE, KaKOU
cilyyail TeopeMbl ObLI UCIIOJIb30BaH.

3aganue 9. OObACHUTE, KAK MOXXHO HCIOJIH30BATH JTMHEHHBIC ANTOPUTMBI ISl PELICHUS
3aJa4d O HAaXOXKICHUM MAKCHUMAJIBHOTO M MHHHMAJIBHOIO 2JEMEHTOB B MaccuBe. Hamummre
ITOPUTM U IPOAHATUZUPYUTE €r0 CI0KHOCTb.

3ananme 10. IIpuBenute npumep 3agauu, KOTOpas MOXKET ObITh PELIEHAa C MOMOILBIO
pPEeKypcUHM, W HAIMIIWTE COOTBETCTBYIOIIMM pPEKypCUBHBIM anroput™m. IIpoananusupyiite
BPEMEHHYIO CII0KHOCTb BalIETO PELICHHUS.

KonrtpoabHnas padora Ne2

3apnanme 1. Onumure anroput™ EBKIMIa i HaXOXIEHUS HAUOOJBIIETO OOIIETo
nenutens (HOM) nByx uncen. [lpuBeaure npumep paboThl AITOPUTMA HA KOHKPETHBIX YHCIIaX.

3ananue 2. Peanusyiite anroputm Pemera DOpatocdena 1isi HaXOKIESHUS BCEX MPOCTHIX
yucel 10 N. O0bsicCHUTE, KaK padOTaeT 3TOT AJITOPUTM, U IPUBEAUTE IPUMED €0 UCIOJIb30BAHNUS.

3ananme 3. O0bscHuTe, 4To Takoe (pakropuzanus uucen. Hamumure anroputm i
HAXOX/IEHUS MPOCThIX MHOXKUTEJIEH 3aJJaHHOTO YHUCJIa U IMPOAHAIU3UPYHTE €ro BPEMEHHYIO
CJIO’KHOCTb.

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

3apanme S. Hanmummure anropuT™ A LEIOYMCICHHOTO OMHApHOTO MOMCKA MO OTBETY.
[IpuBenure npumep 3aaayu, IJ€ 3TOT METOA MOXET ObITh NPUMEHEH, U OOBSCHUTE IIaru
JIrOpUTMA.

3aganue 6. IlpuBeaure npumepsl 0a30BBIX COPTUPOBOK (IIy3BIPHKOBAs, BCTABKaMH,
BBIOOPOM) M NPOAHATM3UPYHTE MX BPEMEHHYIO CIOKHOCTh B JIydIlleM, CPEIHEM U XYJIIeM
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 METOA IBYX yKa3aTeJel U MpUBeIuTe NPUMEP ero UCIOIb30BaHUs
JUTSL peLIeHUS 3a]Ja41, HalIpUMep, JUIsl HaX0>KJIEHUS [Tapbl YUCEJ B MACCUBE, CyMMa KOTOPBIX paBHA
3aJJaHHOMY 3HAYEHHUIO.

3aganue 10. Onummre anroput™ "cKob3sIiee OKHO" U MPUBEIUTE IPUMEp 3a7auu, e OH
MOXET ObITh MPHUMEHEH, Hampumep, Il HAXOXJAEHUS MaKCHUMaJbHOM CyMMBbI MOJMAacCHUBa
(bukcrpoBaHHOM AMUHBL. Peann3yiTe anroputM U MpoaHaIu3upyiTe ero cIoKHOCTb.

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 alTOPUTMOB.

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

4. OnumwuTe, Kak MOXHO U3MEPUTH BPEMS BBIMMOJHEHHUS airopuT™Ma. Kaknue WHCTPYMEHTHI
MOTYT OBITh UCTIOJIL30BAHBI JIJIsl TOH 11eTH?

5. OOBsCHUTE, YTO TAKOE BPEMEHHAsI CJIO)KHOCTh AJITOPUTMA U KaK OHA MOKET TIOBJIHSTH HA
BBIOOD alropuT™Ma JJIsl PEeIIeHus 3aauu.
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JlomaniHee 3a1aHKe MO TeMe: KACHMNTOTHYECKHE HOTALIMU U PeKyPpPeHTHbIe
OTHOIIEHUS»

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

2. OOBsicHHTE, KaK MHTEPIPETUPOBaTh HOTaluio "O 0ojibIIoro” Ha mpuMepe alnropurMa
COpPTUPOBKH.

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

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

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 anroput™M COpTUPOBKHU ciusHueM. KakoBa ero BpeMeHHasl CIIOKHOCTh B
Jy4IlIeM U XyALIEeM ciiydae?

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 OMHApPHOTO MOMCKA Ha A3bIKE MPOrPAaMMHUPOBAHUS IO BallleMy
BBIOOPY M IPOTECTUPYHTE €0 Ha Pa3IMUHBIX BXOJHBIX 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 rakoe anroput™ EBxiinga? O0bsacHUTE, KaK OH UCTIONb3YyeTcs Aiist HaxoxkaeHuss HOJI
(HamOoBIIETO OOIIETO AETUTENS) IBYX YUCEI.

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

3. [IpuBeaurte mpuMepsl METO10B (haKTOPU3ALMU YUCET U 00CYaUTe UX 3PPEKTUBHOCTD.

4. Yro Takoe MeToJI ABYX ykaszaTeneil? [IpuBenure npumep ero mpuMeHEHUs 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 JUISl MpEACTaBlIeHUs rpada ¢ UCIOIb30BAaHUEM CIIHCKA
CMEXHOCTH M MaTpHIbl cMexHOocTH. Hanmuimunrte ¢pyHkuuu s 100aBieHus U yAaJeHUs BepIIuH
u pebep, a TakxKe I BbIBOJA Tpada Ha IKpaH.

2. Peanu3yiite anroputmsl 00xona rpada B rimyouny (DFS) u B mmpuny (BFS). Hanummure
IpOrpaMMy, KOTOpasi BBIBOJUT MOPSAJOK MOCEIIEHHs BEPUINH JUIs 33JaHHOT0 Tpada U HauyaabHOU
BepIlunHbL. [IpoaHanu3upyiiTe BpEMEHHYIO CJIOKHOCTD KaXKI0T0 aJITOPUTMA.

3. Peamuzyiite anroput™ JIeWKCTpHI Ui MOMCKA KpaTYaiIero myTH B B3BEIICHHOM Tpade
6e3 oTpuuarenbHbIx pebdep. Hammmmre mporpammy, KoTopas HaxXxoIuT KpaTyalliuii myTe OT
3aJJaHHOM HAa4YaJbHOM BEPIIMHBI 10 BCEX OCTAJBHBIX BEPIIMH Ipada.

4. Hanmmmre mporpaMMmy st OOHapyX€HUs IIMKJIOB B OPHEHTUPOBAaHHOM H
HEOpUEHTHUPOBAaHHOM rpadax. Mcmonb3yliTe aaroputMm od6xofa B MIYOMHY C OTCIIEKUBAHUEM
cocTosHus BepunH. [IpoBeppTe paboTy MporpaMMbl Ha HECKOJIBKUX MPUMEpaXx.

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

IIpumepHbIe 3a1aHuA 1J1s1 J1A00PATOPHBIX padoT
JladopaTopnasi padora no teme «/lepeBbsi moucka»

1. Co3naiite kmacc st OuHapHoro jaepeBa moucka (BST), koropelii moanep)kuBaeT
orepanuy BCTAaBKH, yAaJieHUS M MOMCKa 3J1eMeHTOB. Peanmusyiite meTonbl st ob6xona aepena
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(nHOpAEP, TPEPUKCHBIM M TMOCT(MUKCHBIN) U HANMUIIUTE TECTHl JJII MPOBEPKH KOPPEKTHOCTH
paboThI BalIero Kiacca.

2. Uccnenyiite pa3iavuHble METO/Ibl OaJaHCUPOBKU OMHAPHBIX 1€PEBbEB NIOUCKA, TAKHUE KaK
AVL-nepeBbs nnm KkpacHO-uepHbI€ JepeBbsl. Peanusyiite 0quH U3 ITUX METOJIOB U CPAaBHUTE €r0
C 0OBIYHBIM OMHAPHBIM JIEPEBOM IIOUCKA 10 BPEMEHU BBIIIOJIHEHUS ONEpaliii BCTaBKH, ylaleHUs
¥ TIOMCKA Ha Pa3NIMYHBIX HA0Opax JaHHBIX.

3. Hanummre nporpammy, KOTopast HaxoauT k-ii 1o BeTM4nHe 3JIeMEHT B OMHAPHOM JiepeBe
noucka. Mcnonb3yiite 00x0/1 AepeBa Ui peleH s 3TOH 3a/1a4i U IPOaHATH3UPYNUTE CIIOKHOCTh
Ballero aaropurma. [1oaroroBbTe 0OT4ET O BPEMEHU BBIITOJHEHUS IS PAa3IMUHBIX 3HAUCHUH K.

4. Peanu3yiite QyHKINIO, KOTOpasi MPOBEPSET, SABISCTCS JH 3alaHHOE JIePEBO OMHAPHBIM
JepeBoM 1noucka. Mcmonp3yiiTe peKkypcUBHBIM MOAXOH JUIsl IPOBEPKM IPaBUIBHOCTU
pacroio>keHust y3710B. HanummTe TeCThI ¢ pa3iuyHbIME 1€PEBbSIMU, YTOOBI IIPOJIEMOHCTPUPOBATH
paboty Bareit GyHKIIUH.

5. Hccnenyiite mpakTHYECKOE MPUMEHEHHUE JAEPEBHEB MOUCKA B PEATBHBIX 3a/1a4ax, TAKUX
KaK peajin3alus cloBapel Wi HHAEKCOB B 0a3zax JaHHbIX. Hamummre kpaTtkoe uccienoBaHue o
TOM, KaK JIEPeBbs MIOMCKA TOMOTAIOT B OPTaHU3AIH U OBICTPOM JIOCTYIIE K ITAHHBIM, U IPUBEIUTE
IPUMEPBI UX UCIIOJIB30BaHUS B IPOTPaMMUPOBAHUH.

JlabopaTopHasi padoTa no Teme: «XelIUPOBAHUE»

1. Co3paiite kmacc ans Xew-TaOJUIbl, KOTOPBIM MOAJEPKUBAET OIepaliy BCTAaBKH,
yIIJICHUS U TIOUCKA AJIEMEHTOB. VICTIOIB3yHTE METO IEMOYEYHOT0 XS POBAHMS JAJIsl 00pabOTKH
KoJu3uit. Hanuimmre TecTsl U1 IpOBEpKU KOPPEKTHOCTH PabOTHI Balllero Kiacca.

2. Uccnenyiite TpOM3BOMUTENFHOCTh XEHI-TAOMUIBI C PAa3ITUYHBIMU XelI-(PYHKIUIMH.
Peanu3yiiTe HECKONBKO Pa3IUYHBIX Xell-(QYHKIUNA U CpaBHUTE UX 3(P(EKTUBHOCTH 110 BPEMEHU
BBIIIOJIHEHUST olepaluii (BcTaBKa, IOUCK, YAAJE€HUE) Ha pa3IuyHbIX Ha0opax JaHHBIX.
[ToarotoBeTe OTYET € rpadMKaMu U BBIBOJAMHU.

3. Peanmu3yiite Xxemr-tabmuIly C OTKPBITOW aapecanueil uisi pa3peuieHus KOJUTH3H.
Hcnonp3yiiTe nuHEHHOE WM KBajpaTUyHOe MNpoOupoBaHue. I[IpoBeaure 3KCIEPUMEHTHI C
Pa3HbIMH pa3MepaMu TaOJUIbl U KOJUYECTBOM BCTaBJISIEMBIX 3JIEMEHTOB, YTOOBI OLEHUTH, KaK
ATO BIUSET HA IPOU3BOJUTEIBHOCTD.

4. Hamumure nporpaMMmy, KOTOpas HUCIOJIb3YeT XEUIMPOBAaHUE ISl XPAaHEHHs] U IMOMCKa
cTpok. Peanu3yiite xem-QpyHKIUIO, KOTOpast yYUTHIBAET JJIMHY CTPOKHU U €€ cuMBoJIbL. [IpoBeanTe
TECThl, YTOOBI MPOJEMOHCTPUPOBATH, KaK Ballla peaju3allus CIpaBisSIeTCd C KOJUIM3USAMU U
HACKOJIBKO 3()()EeKTUBHO BBIMOJIHSET MOUCK.

5. Hccnenyiite mpakTHUeCcKOe IPUMEHEHNE XEIINPOBAaHUS B peabHBIX 3a7jauax, TAKUX Kak
XpaHeHHe mnapoyiell uiau paboTta ¢ ksmaMu. Hamummre KpaTkoe HcCieOBaHHE O TOM, Kak
XeIINpPOBaHHUE ITOMOTaeT odecrneynBaTh 0€30MacHOCTh U 3PPEKTUBHOCTD, U IPUBEIANUTE MPUMEPHI
€ro UCNOJIb30BaHUs B IPOTPaMMHUPOBAHUHU.

3ananus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIHHE (MOAYJII0)

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 OTPaHUYCHUH, ONPEACIAIONINX CBSI3H

MEXJTy OTACITHHBIMU 3JIEMEHTAMU JTAHHBIX

B) HA0Op MPABWII U OTPAHUYCHUHN, OTIPEICIISIONINX CBI3H

MEXTy OTAETbHBIMU TPYIITIAMH JTAHHBIX

T') HEKOTOPYIO HEPAPXHUIO JAHHBIX

2. JIuHenHBIM cIMCOK, B KOTOPOM JOCTYIIEH TOJIBKO CTEKOM OIIK-4
HOCJIEJHUN 3JIEMEHT, Ha3blBaeTcsl. ..
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 JI000M AIIEMEHT.

5. KakoBo npaBmito BEIOOPKH 3JIeMEHTa 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 TO3BOJISIET 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 MeToxn COPTHPOBKa
"pa3nensii u BnacTByi"?

9. Kakolt MmeToz ucrnonb3yeTcs /Ui OMcKa 3IeMEHTa 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. Kakoilt MeToa copTHPOBKH UCIOIB3YET 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
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