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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nmporpamma JUCHUILTUHBI (MOYJIs1) «AJITOPUTMBI U CTPYKTYpPHI TaHHbIX. HacTs 1.
[TponBUHYTHIM YpPOBEHB)» COCTaBlI€HAa B COOTBETCTBUU C (heepalbHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 «MaTemaTka ¥ KOMIBIOTEpHBIC HayKu», mpoduibs «MaremaTuka ¥ KOMIBbIOTEPHBIC
HAYKW», YTBEpKIEHHBIN MprKa3oM MUHHCTEpCTBA HAYKU U BBICIIETO oOpazoBaHus Poccuiickoit
®enepanun Ne 807 ot 23.08.2017 roaa.

W3ydyeHne JUCHMIUIMHBL (MOAyJisl) «AJITOPUTMBI U CTPYKTyphl JaHHbBIX. Yacts 1.
[TponBuHYTHI ypoBeHb» (GOPMHUPYET y CTYIEHTOB YMEHHE pa3pabaThlBaTh U CO3/1aBaTh
ONTUMU3UPOBAHHBIE PELIEHMS], YTO KPUTUUECKHU BaXKHO JJIs1 IPOU3BOAUTEIBHOCTH IIPOrPAMMHOT0
obecnieuenus. Kpome Toro, 3Tv 3HaHUS SIBJIAIOTCS OCHOBOH JUIsl JalibHEHIIero u3ydeHus oosee
CJIOXHBIX TEM B 00JJaCTH KOMITBIOTEPHBIX HAYK U IPOIPaMMUPOBAHUS.

MecTto 1ucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«MatemaTuka 1 KOMIOBIOTEpHBIE HAYKN» U BXOJUT B 00s3aTeIbHYIO YacTh bioka 1.

JucuuminHa (MoIynb) U3ydaercs Ha 2 Kypce B 3 cemecTpe. JlocTylHa K H3y4eHHIO 1ocie
YCIIETHOT'O OCBOEHUS JII0OON U3 TUCHMILUIMH (MOayIel): «S3bIk mporpaMMupoBanus Java», «S3bIk
nporpammupoBanus C++», «S3pik nporpammupoBanus Go», «S3bik nporpammupoBanus Python.
ba3oBbIit», «S3b1k nporpammupoBanus Python. OcHOBHO».

Heab u3yyeHus: TUCHMIVIMHBI (MOAYJIs): 3aK0o4aeTcsi B (OPMUPOBAHUHU Y CTYACHTOB
HaBBIKOB IPOEKTHPOBAHUS M aHaiuu3a 3(QQPEKTUBHBIX AITOPUTMOB M CTPYKTYp AAHHBIX IS
pelIeHts pa3IMyYHbIX 33a]a4 IPOrpaMMUPOBAHHUS.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

— H3YYUTb OCHOBHBIE CTPYKTYpBI JaHHBIX, TAKUE KAK MAcCUBBI, CIIMCKHU, JEPEBbs U X3~
TaOJIUIIBI, UX CBOMCTBA U 00JIACTH IPUMEHEHUS;

— OCBOUTH (DyH/IaMEHTAJIbHBIE AJTOPUTMBI COPTHUPOBKH, MOUCKA M OOpaOOTKU IAHHBIX,
BKJTIOYAsl UX PEATU3ALMIO Ha Pa3IMUHBIX SI3bIKAX MPOrPaMMHUPOBAHMUS;

— Ppa3BUTh HABBIKM aHAIM3a BPEMEHHOW U MPOCTPAHCTBEHHOM CII0KHOCTH aJIFOPUTMOB, a
TaK)Ke YMEHHUS ONTUMHU3UPOBATH UX IS MOBBIIEHUS 3 PEKTUBHOCTH MPOTPaMM.

B pe3ysibTare ocBOeHUSsI TUCHUILIUHBI (MOAYJIs1) 00y4aIOIIMIACSl 10JI2KEH:

3Hamb:

— MO/IENTM BBIUUCIICHUH U CIIOCOOBI OLIEHKU BBIUMCIUTENBHON CIIOKHOCTU aJITOPUTMOB;

— MPUHIMIIEI PaOOTHI AITOPUTMOB COPTUPOBKH;

— YCTPOWCTBO JINHEHHBIX CTPYKTYpP JAAHHBIX;

— CBOMCTBa XeHI-(QyHKIUI U METObI pa3pelieHus KOJUIN3UH.

ymemo:

— BBINOJHATH ACUMITOTHYECKUI aHAIIN3;

— BbIOMpATh AITOPUTM COPTUPOBKHU B 3aBUCUMOCTH OT CTPYKTYPHI IaHHBIX U
OTpaHUYEHUN 3a/1a4U;

— BBIOMpATh MOJIXOSIIYIO peaTU3aliIo JIMHEHHBIX CTPYKTYP AAHHBIX B 3aBUCUMOCTHU OT
3aJauu,

— MPOEKTUPOBATh U PEATU30BBIBATH XEUI-TaOIUIIBI;

— OCHOBHBIE QJITOPUTMbI TEOPUH YHUCET,

— TPUMEHSTH TEOPETUKO-YUCIOBBIE METO/IBI JJISl PELIEHUS AlTOPUTMUYECKUX 3a/1a4.

enademo:

— MeTo/ilaMu (OPMAaJIbHOTO aHaJIM3a aJrOPUTMOB;

— MPaKTUKON pa3zpabOTKH FPPEKTUBHBIX AITOPUTMOB 00paOOTKH MaCCHBOB,;

— MEeTO/IaMH MPOEKTUPOBaHUA Y(PPEKTUBHBIX CTPYKTYp JaHHBIX;
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— COBPEMEHHBIMH MOAXO0/IaMH K XPAHEHUIO U MOUCKY TaHHBIX OOJBIIOTr0 00BEMA;
— METO0JIaMH NMOCTPOeHUs 3(PPEKTUBHBIX AITOPUTMOB IS 3314 TEOPUHU YUCEIL.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAaKTHON pabOThl 00YYaOLINXCS € MeJarorn4eCKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xanue HNuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTeHI U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JucHMIJInHe (MOIYJIIO)
OIIK-1. Crioco0eH KOHCYJILTHPOBATh OIlK-1.1. 3HAEeT OCHOBHBIC KOHIICTIIIMY U TEOPUU
1 MCTIONIB30BaTh B 00JaCTH MaTEeMaTHIECKOTO aHAIIN3a U
(GyHIaMEHTATbHBIC 3HAHUS B CMEXHBIX JUCIHIUINH, METOJIbI U
001acTH MaTeMaTHYECKOTO MOJIXOJIbI, UCIIOJIB3YEMBIC B PA3IMYHBIX
aHaN3a, KOMIUIEKCHOTO H 00JacTsIX MaTeMaTHKH
(yHKIIMOHAIBHOTO aHAJH3a OIIK-1.2. YMeeT NpuMeHsITh MaTeMaTU4eCKue
anreOpbl, aHATTUTUYECKOM METO/IBI JISL PEIICHUS
TE€OMETPHH, npogecCHOHANBHBIX 3a/a4
nmud hepeHInanbHOM
Te€OMEeTpPUHU U TOTIOJIOTHH, OIIK-1.3. NmeeT npakTHYeCKUN OTIBIT
T QepeHInaATBEHBIX Pa3paboTKH U pean3aus
YpaBHEHUH, TUCKPETHOMI MaTE€MaTUYECKUX MOJIENEH B
MaTEeMaTHKH H npodecCHOHAILHON IeATETHLHOCTH
MaTEeMaTHYeCKOMN JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTU4eCKOI
CTaTHCTUKH U CITy4aiHBIX
MIPOIECCOB, YHCICHHBIX
METO/I0B, TEOPETUUECKOMI
MEXaHUKH B
npoheCCUOHATBHOMN
JIeSITEIbHOCTH
OIIK-4. Crioco0€eH HaxOdUTh, OIIK-4.1. 3HaeT 6a30BBIE OCHOBHI COBPEMEHHOTO
aHaAITM3UPOBATH, MaTeMaTHYeCKOro amnrapara,
pean30BBIBATh MTPOrPAMMHO CBSI3aHHOTO C ITPOEKTUPOBAaHUEM,
Y UCTIOJIh30BaTh Ha pa3paboTKoH, peanu3anuenl 1 OIeHKOH
MPAKTHKE MaTeMaTHUECKUE KauyeCTBa MPOrPAMMHBIX TPOIYKTOB U
AJITOPUTMBI, B TOM YHUCIIE C MPOrPaMMHBIX KOMILJICKCOB B
MIPUMEHEHUEM COBPEMEHHBIX Pa3IMYHBIX 00JIACTSAX YEOBEUECKOM
BBIYHCITUTEIHHBIX CHCTEM JIeSITEIIEHOCTH.
OI1K-4.2. YMeeT ucmoibp30BaTh 3TOT
MaTeMaTHYECKHUH armapar B
po(heCcCHOHATBHOMN IEeATEIIbHOCTH.
OIIK-4.3. NmeeT npakTUYECKH OTIBIT
MPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOro arnrapara,
CBSI3aHHOTO C ITPOEKTUPOBAaHUEM,
pa3paboTKoi, peanu3amnueil ¥ OIeHKOM
KauyeCcTBa MPOrPaMMHBIX TPOIYKTOB U
MPOrPaMMHBIX KOMILJIEKCOB B
Pa3IMYHBIX 00JIACTSAX YEIOBEUECKOM
JIeSITeIIbHOCTH.
OIIK-6. CrnocoGeH pa3pabaTsiBaTh OIIK-6.1. 3HaeT aNropuTMEI pa3paboTKH,

aJrOPUTMBI U
KOMIIBIOTEPHBIE MIPOIPAMMBI,
MIPUTOJIHBIE JIJIsI

KOMIIBIOTCPHBIC IMPOTPpaMMBbI, a4 TAKKE
AJITOPUTMBL BBIYMCIIUTCIBHOM
MaTCMaTHuKN
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MPAKTHUYCCKOTO NPUMCHCHUA

OIIK-6.2.

VYmeet pazpabatbiBaTh
MaTeMaTHYeCKHe MPOrpaMMHBIC
MPOAYKTHI H KOMILIEKCHI C
WCTIOJIb30BaHHEM COBPEMEHHBIX
TEXHOJIOTHH IPOrpaMMHUPOBAHHUS

OIIK-6.3.

NmeeT mpakTHUEeCKUNA OMBIT
pa3pabOTKH HHTEIUICKTYaTbHBIX
MH(POPMAITUOHHBIX CHCTEM JIJIS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEAOBAHUM

[K-1.

Criocoben popmynrpoBath
€CTECTBCHHOHAYYHBIE
3a1a4¥ ¢ MaTEMAaTHIECKON
TOYHOCTBIO, 000CHOBBIBATH
YTBEPKICHHUS CTPOTO H
aHAIN3UPOBATH MOJTYYCHHBIC
pe3ynbTaThl B 00JIaCTH
MaTEMaTUuKH N
KOMITBIOTEPHBIX HayK

IK-1.1.

OOmagaet 6a30BBIMH 3HAHHUSIMHU,
MOJTYYEeHHBIMH B 00J1aCTH
MaTeMaTHYECKUX U (W)
€CTEeCTBCHHBIX HayK,
MPOTPaMMHUPOBAHHUS
HHGOPMAITHOHHBIX TEXHOJOTHI

[1K-1.2.

YMeeT HaXOauTh, (OPMYITHPOBATH U
pelaTh CTaHJapTHEIC 3a7a4yll B
COOCTBEHHOW Hay4HO-
MCCIIEIOBATEIILCKOMN JIEITEILHOCTH B
MaTeMaTHKe U HHGOpMaTHKe

IK-1.3.

HmeeT onbIT paboThI ¢
€CTeCTBCHHOHAYYHBIMH 3a/1a9aMH B
obnacTu MaTeMaTUKA U
KOMITBIOTCPHBIX HAYK, BKIIFOYAsA
MMPUMCHCHUC MATECMATHUYCCKNX
METOJIOB JUISl PEIICHUS PAKTHICCKUX
3aj1ay, a TaKKe ydacTHe B
o0creoBaHNN TIPEAMETHOM 001aCTH U
corjacoBaHUM TpeOOBaHMI ¢ OU3HEC-
MOJIHb30BATEIISIMH

[K-3

Crroco0€eH UCIIOIb30BaTh
METOAbI MATEMATHUUYECCKOI'O U
AJITOPUTMHYECKOTO
MOJICITUPOBAHHUS TIPH
peIHeHI/II/I TeOpeTI/I‘IeCKI/IX n
NPHUKJIAJIHBIX 3319

IK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTHYECKOr0 U
NTOPUTMHUYECKOTO MOJICTTUPOBAHUS, &
TAKXEC UX HpI/IMeHeHI/Ie JJIA pemeHI/m
TeOpeTI/I‘-IeCKI/IX nu HpI/IKJIa,Z[HI)IX 3aga4

I1K-3.2.

VYMeer pazpabarbiBaTh U IPUMEHATH
MaTeMaTHYECKHe MOZEIH U aJlr OPUTMBI
JUTS peIIeHUs pa3IU4HbIX 3ajad,
AHAIM3HPYS MTOJyUYEeHHBIE PE3YIbTAThI

I1K-3.3.

Nwmeet mpakTryecKuid OnbIT
HCIIOJIL30BAaHUS METOI0B
MaTEMaTHIECKOTO U
ITOPUTMHUYECKOTO MOJECITUPOBAHUS B
peanIbHBIX IPOEKTAX WIN
HCCIIEOBAHUAX
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
AyaurtopHas
HaumMmeHnoBaHnue pabora TKY
pa3aena THCHUILINHBI 3 (Texymui
MOyt 2 CaMocTosiTebHAs KOHTPOJIb
(oy1s) E 5 Koutpoun paGora yClIeBaeII)VIOCTPI)
= S
1 [TonsTHE anropuT™Ma. 4 4 14 JlomarHee 3amanme
OrneHka TpyI0EMKOCTH
ITOpUTMA.
AcumnroTuka. ba3ossie
AITOPUTMBI
2 Teopust uncen. Yacts 1. 2 2 14 Jomamrnee 3amanue
3 AJTOpUTMBI 6 2 4 18 JlomamHee 3amaHue
COPTHPOBKH U TTOUCKA KonTponpnas
pabota
Konnoxsuym
JlaboparopHras
pabora
4 CTpyKTYphI JaHHBIX 2 2 30 JlomamHee 3aaHue
5 Teopwus uncen. Yacts 2. 4 4 22 JlomamHee 3amaHue
6 XemmpoBaHue 6 4 2 14 Jomarnraee 3aganne
Kontponbshas
pabota
7 Junamugeckoe 4 2 2 14 Jomarnraee 3aganne
NIPOrPaMMHUPOBAHUE Kontponphas
pabota
JlaboparopHnas
paboTa
IK3amen 4
Hmozo 30 22 12 126
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5

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

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

1 Ilonstne amroputMma. Orenka | [Torsatue amroputma. CrocoOBI M3MEpPEHHS BPEMEHH BBITIOTHEHUS
TPYIAOEMKOCTH QITOPUTMA. | ATOPUTMOB.  ACHUMITOTHYECKWE  HOTallMu.  Macrep-Teopema.
AcuMmnrToTuka. bazoBeie | PexkypenTHsie cooTHouieHusl. JIuHeitHbie anroput™Mel. PekypcuBHBIC
aJTOPUTMBI aJTOPUTMBI (TeHepaIisl KOMOMHATOPHBIX 00BEKTOB)

2 Teopus uncen. Yacts 1. Teopus uncen. Yacts 1.

3 AnTopuTMBI  COPTHPOBKM W | buHapHusIi monck. CopTupoBKa ciausHUEM. bricTpas copTupoBka. k-as
TIOMCKa nopsiakoBas cratuctuka. Menuana meauat. Kyda. CoptupoBka Kyde

4 CTpyKTypbI TaHHBIX OmuocBs3ubiil cicok. Ctek. Odepenb. AMOPTH3AIMOHHBIN aHAIH3.

Jnnamuaecknii MaccuB. Odepenib Ha IBYX CTEKax

5 Teopust uucen. Yacts 2. Teopust uncen. Yacts 2. Beictpoe mpeobpazoBanue @ypbe

6 XewmupoBaHue XewmupoBaHue

7 Junnamuyeckoe JrHamMu4yeckoe mporpaMMUupOBaHUe
MIPOrpaMMHUPOBaHHE
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHnognas numepamypa:

1. IIporoawsikonoB, A. B. Anroputmbel Data Science W ux mpakTudeckas peanu3anus Ha
Python : yue6HOe mocodue / A. B. [Ipotoapsikonos, I1. A. ITeuioB, B. E. CanoBHukoB. - MockBa ;
Bonorna : Uadpa-Umxenepus, 2022. - 392 c. - ISBN 978-5-9729-1006-9. - TekcT : 2JIeKTpOHHBIH.
- URL: https://znanium.com/catalog/product/1902689.

2. bxaprasa, A. I'pokaeM anroputmsl. MImrocTpupoBaHHOE OCOOUE ISl TPOrPAMMUCTOB
1 JII00oNBITCTBYIOMKX : mocodue / A. bxaprasa. - Cankr-IletepOypr : Ilurep, 2021. - 288 c. -
(Cepus «bubnuoteka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekct : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

3. Uepnakos, . B. Anropurmuzanus u nporpammupoBaHue Ha Python : yueOGuuk s
By30B / M. B. UepmakoB. — Mocksa : MU3narensctBo Opaiit, 2026. — 159 c. — (Bricmiee
obOpazoBanue). — ISBN 978-5-534-21910-4. — Tekcr : anektponnsiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/582412.

4. I'puropnes, A. A. MeTtozibl 1 anropuTMbl 00pabOTKU JaHHBIX : ydyeOHoe mocobue / A.A.
I'puropees, E.A. NcaeB. — 2-¢ uz., nepepad. u qon. — Mocksa : UTHOPA-M, 2024. — 383 ¢. +
Jorm. matepuansl [DnekTpoHHbIH pecypc]. — (Bricmiee obpa3zoBanue: bakanaspuar). — DOI
10.12737/1032305. - ISBN 978-5-16-015581-4. - Tekcr : oaekrponHsii. - URL:
https://znanium.ru/catalog/product/2084190.

Jlonoanumensvhasn numepamypa:

1. TManwmii, Y. A. JluneitHOe mporpaMMupoBaHue : yaeOHUK utst By30B / U. A. [Mammit. — 2-
e u3l., uchp. u gomn. — Mocksa : MzmatensctBo HOpaiit, 2025. — 175 ¢. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-04716-5. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/563472.

2. MeToIbl ONTHMH3ALMHU: TEOPHS U aJlTOPUTMBI : YUeOHHUK /1715 By30B / A. A. UepHsk, XK.

A. Yepnsik, FO. M. Merensckuit, C. A. bornanoBuu. — 2-e u3f., ucop. u Aomn. — MockBa :
WznatenberBo FOpaiit, 2025. — 354 ¢. — (Briciiee oOpazoBanue). — ISBN 978-5-534-04103-3.
— Teker : osnextpoHHbl // OOpa3oBarenpHas miatgopma IOpaiitr [caiir]. — URL:

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

3. Cyxapes, A. I'. UncneHHbie METO/IbI ONTUMHU3AINY : YIEOHUK U MIPAKTUKYM JIJISI BY30B /
A. T. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e¢ u3x., ucnp. u gon. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 367 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-17381-9.
— Tekcr : onexktponHwrii // OOpa3zoBatenbHas matdopma HOpaint [caiit]. — URL:
https://urait.ru/bcode/562179.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U o0ecreunBaroleil MpoBeIeHne BCeX
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https://znanium.com/catalog/product/1902689
https://znanium.com/catalog/product/1739631
https://urait.ru/bcode/582412
https://znanium.ru/catalog/product/2084190
https://urait.ru/bcode/563472
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BUJIOB JIUCUUIUIMHAPDHOW W MEXIHWCUUIUIMHAPHOW TOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIe ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYEeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIllH, a TaKkKe
MOMEIICHUS Il CAMOCTOSATENBHOM pabOThl M OMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMHU CPEICTBAMH OOYUYEHHs, CIYXKAIlUMH JUIs TPEACTaBICHUS YIeOHOH
nHpopMaIuu OOJIBIION ayAUTOPHH.

N3yuenne qUCUUTUTMHBI (MOZYIA) 00ECTIeYMBAETCS B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYEeCKHUMH KaJbKYJISTOpaMHu;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl AEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 151 CaMOCTOSITENIBHON pabOThl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONBb30BaHMs MHBAIWIAMH M JIMIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
ofOecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(MOPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcst TPEIOCTaBIAETCA MAOCTYN (B TOM 4YHCIE YIOAlICHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», AIIeKTpOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQPECCHOHANBHBIM 0Oa3am
JAHHBIX 1 HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM):

Ne HaumeHnoBanue mopraa Cceblika
(u31aHusL, Kypca, IOKYMEeHTA)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbasza mausbix g | T-cnenquanucros https://habr.com
3. Basza gannaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasoBanue" | https://www.edu.ru/

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

7. | Enunas xomnexiums nudpoBsix odpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeueHr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
MpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe
OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nnnensuonHOE
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOoe cBOOOJTHO pacpOCTpaHsIeMOe

Od¢ucHble NpUIOKEHU:
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Microsoft Imagine (Visio, OneNote) 3apyOexHoe JIMLEH3UOHHOE

TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
IlporpammHoe o0ecneveHne IJisl IVIAHUPOBAHHUSI U YYeTa BPeMEHH:

Toggle app | 3apy6erxHoe | cBOBOIHO pacIpocTpaHseMoe
CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapy6Gesxuoe | nuuensnonnoe

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nmuuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynprantlLmioc: cripaBouHO-IIpaBOBast OTEUECTBEHHOE JIMIICH3HOHHOE

cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mis 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE

Crampmaprasni Russian Edition
Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI H CIIYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe U OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B mpotiecce nzyueHus AUCIUTUIHHBI (MOYJISI) «AJITOPUTMBI M CTPYKTYPHI TaHHBIX. YacTh
1. IlpoaBUHYTEIA ypOBEHB» B paMKaX TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH HCIOJIB3YIOTCS TAKUE
BUJbl y4yeOHOM paboThl, Kak JEeKIUs, CEMUHapbl, JOMAalllHUE 3a/JaHus, KOJIJIOKBUYM,
nabopaTopHble pabOThl, KOHTpPOJIbHAs paboTa, a TaKKe pa3jIMyHble BHUIbl CaMOCTOATENbHOM
paboTel OOywarouMxcs MO 3a/JaHUI0 TPENojaBaTess, HalpaBlI€HHbIE HAa pPa3BUTHE HABBIKOB
npo¢eCCUOHATBHON JIEKCHKH, 3aKperuieHHe MPaKTUYEeCKUX MPO(EeCCHOHATBHBIX KOMIETEHIIHH,
MOOUIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOE, IIOCIIEOBATEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEU, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATH BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaeTcs, CleAyeT CcOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
[IpenoAaBaTesio Ha KOHCYJIbTAlUU WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.
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Cemunap — 310 (hopma yudeOHOH IesATEeTLHOCTH, MPOBOAUMAs B YY€OHOM 3aBEJCHUU IO/
PYKOBOACTBOM NpCnoJaBatciid, TrAC CTYACHTbI AKTUBHO Y4YaCTBYIOT B OGCy)KIICHI/IHX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS M OCHOBHBIMH MaTepHaiaMy, 4TOObl MMETh BO3MOXXHOCTh AKTHBHO Y4YacTBOBATh B
06CY)K[[CHI/II/I. Takke 1mojie3HO IMOATOTOBUTH BOIIPOCHI U UACH JJIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U POJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

B mponecce IMOoArOTOBKHM K KOJUIOKBUYMY H€O6XO,Z[I/IMO IMPpOaHAJIU3NPOBATH y‘le6HBI€
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘le6HI/IKaMI/I n JONOJHUTCIBHBIMKU HMCTOYHHMKaMMU,
AKICHTHUPYSA BHHMAHHUC Ha KIIOYEBBIX TEMaAXx. PCKOMGHI[yeTCH CO3J1aTb CTPYKTYPHUPOBAHHLIC
KOHCIICKTbI, BBLACIAA OCHOBHBIC HACHU, TCPMUHBI 1 (I)OpMyJIbI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTrpaHMYEHHOE BpeMSI.

L{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIHMATBbHBIC 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JHUCUUILUIMHBI (MOAYJIS) U IPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO MPUMEHEHUS.

Jlabopamopnas paboma — 3alaHus, HANpaBICHHbIE Ha MPAKTUYECKOE 3aKpeIlICHHE
TEOPETHUUECKUX 3HAHUUN uYepe3 BHIMIOJIHEHHE SKCIEPUMEHTAIBHBIX HIIM MPOEKTHBIX 3a1aHuii. B
xoJle 1abopaTOpHOM paboThl CTYAECHTHI MPOBOAAT aHAIM3, Pa3pabOTKy WM TECTUPOBAHHE
IIPOrPaMMHOT0 K0J1a, U3y4YE€HHOTI'0 B paMKax Kypca.

[lepen BeIoNHEHUEM J1a0OPATOPHOU PabOTHl HEOOXOAMMO BHUMATEIHHO O3HAKOMUTHCS C
TEOPETHUYECKUM MAaTE€pUajJoM U METOAMYECKUMHU YKa3aHUAMH. PeKoMeHIyeTcsi H3yduTh
UCIIOJIb3YEMble HHCTPYMEHTBI M TEXHOJIOTUH JIJIsl YBEPEHHOT0 UX IpUMEHEeHus Ha npaktuke. [Ipu
BO3HHMKHOBEHHUU BOIIPOCOB CJIEAYET 00paIiaThes K Mpero aBaTesto Il MOIy4eHUs pa3bsCHEHUH.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBINOJHEHMs. PexomMeHayeTcs pa30ouBaTh 3afaHus Ha 3Tambl, YTOOBI
n30eKaTh TMEPerpy3Kd W JIydllle YCBOUTHh Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHKH
uH(pOpMalKK, BKIIOYas yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy0oKoro MOHUMaHUs TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlieHHass Ha YINIyOJIEHHOE
M3YYEHUE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMH MPU MUHUMAIBHOM y4YacTHH MpernoiaBares. 3a1aun CTyeHTa BKII0YaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oueHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE (MOAYJII0)

Kpurtepun nosyuyeHusi ypoBHsl M OLleHUBAHUA CGPOPMHUPOBAHHOCTH KOMIIETEHUMI 110
AUCHHUILVINHE (MOIY/I10) «AJITOPUTMBI M CTPYKTYpbl AaHHbIX. Yacte 1. IIpoaBuHyTbId
YPOBEHb»

OrneHuBaHue YpOBHs Y4EOHBIX IOCTHIKEHHH, 00ydaromuxcs Mo AUCHUIUIMHE (MOJIYIIO),
OCYIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaIlUH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUIUIMHE (MOJYIIO) OCYILECTBISETCS B (opme
9K3amena, Ipu 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHINH, c(hOPMUPOBAHHBIX 110 TUCHUIUIMHE.

I[J'I}I OLICHUBAHUWA TCKYHICI'O KOHTPOJISI YCIICBACMOCTU U HpOMC)I(WO‘-IHOfI aTrTeCTalun
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UCIIONIB3YETCS JlecATUOANIbHAS IIKajla OLIEHWBAHHUSA, KOTOpash COOTHOCUTCS C TPaJWLMOHHON
NATHOAIITFHOM IIKAIOH CIIeTyIOIUM 00pa3oM, eciii HHOE He YKa3aHO B criuiadyce JUCIUTUIAHBI:

Jecsatudamnbuas IlaTudaniabHas O0mas xapaKTepucTHKa pe3yJabTaTa 00y4eHus 1o
OllEHKAa OllEHKAa JAMCUMILIMHE (MOLYJIIO)
10 OTnuuHo CTyZeHT MOJHOCTHIO BIIaJCET 3HAHUSAMHU, U3JOKCHHBIMU B
9 OTIM4YHO paboueii mporpamme, U riIyOOKO OCMBICISAET nuciuiuinay. OH
8 OTIMYHO CaMOCTOSITENTFHO W JIOTHYECKH TMOCIeI0BAaTeIFHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsS BHUMaHUE Ha HaubOojiee Ba)KHOM.
YMmeer aHanu3MpoBaTh, CpPaBHMBATh, KJIACCHU(UIUPOBATE,
0000maTh,  KOHKPETU3UPOBaTh U  CHUCTEMAaTH3UPOBATh
W3YYEHHBIH MaTepuan, BbIIESAS KIIOUEBbIE MOMEHTHI H
yCTAaHaBIUBas  [PUYMHHO-CICACTBEHHBIE  CBs3HM.  YeTko
(opMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3yIbTaThI
AQHAJN30B M APYI'HX UCCIEIOBAHUH, a TAK)KE PEILAeT CIOXKHbIE
3agaun. CTyJeHT XOpOLIO 3HAKOM C METOAAaMH HCCIIEIOBaHNU,
HEOOXOTUMBIMH IJIsl TPAKTHYECKOW NEATENbHOCTH, U yMEeT
CBSI3bIBATH TEOPETUYECKUE ACTIEKTHI AUCLUIIMHBI (MOIYJIS) C
MPaKTUYECKUMHU 3a7a4aMH.

7 Xoporto CryneHT oOnajaeT 3HAHMAMU MPEIMETa MOYTH B IMOJHOM

6 Xopomo o0pemMe paboyeil MporpaMMbl i CAMOCTOSITENIEHO, JIOTHIECKA
MOCJICI0BATEIILHO M BCECTOPOHHE OTBEYACT HA BCE BOIPOCHI,
AKIICHTUPYS BHUMAaHWEC Ha HaI/I6OJIC€ 3HAYNUMbBIX MOMCHTAax. OH
yMEeT aHAJM3UPOBaTh, CPaBHUBATh, KIACCH(PHUIIUPOBATS,
00001maTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
W3yUYCHHBI MAaTepuall, BBIIENSAS €ro KITIOYCBBIC ACTEKThl U
yCTaHABITUBAsI MPUYHHHO-CIICICTBEHHBIC CBSI3HL.
DopMynUpyeET CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl AHAJIM30B W JPYTHX HCCICIOBAHUMN, a TaKKe
pelIaeT CIOKHBIC CUTYaIllMOHHBbIe 3a1aud. CTYIEHT XOpPOIIO
3HAKOM C METOJaMH HCCIEHOBaHUA, HEOOXOAUMBIMH IS
MPAaKTUYECKOW  JESTENbHOCTH, M  yYMEET  CBSI3bIBATh
TEOPETUYECKUE AaCIEeKThl TpEAMETa ¢ MPAKTUYCCKUMU

3agav4aMHu.
5 yZ[OBJ'IeTBOpI/ITCJ'H)HO CTy}:[eHT 06J1az[aeT 0a30BBIMHM 3HAHUSIMHU IO JUCIOUIITINHE
4 yHOBHeTBOpHTeHBHO (MOI[yJHO), HO UCIIBITBIBACT TPYAHOCTHU IPHU CAMOCTOATCIIBHBIX

OTBETaxX W HWCIOJb3yeT HETOYHbIC (HOpMYIHPOBKH. B xome
OTBETOB OH JIOMYCKAET OMHOKHU, KACAIOIIUECS CyTH BOITPOCOB.
CryzneHT croco0eH periaTh TOJBKO caMble TIPOCTHIE 3a7a9H U
BIaJiceT  JIWIIb  MUHUMAIBHBIM  HaOOpOM  METO/OB

HCCIIeIOBAHUSI.
3 He cnaun CryneHT He oBiaaen 00sM3aTeIbHBIM MUHUMYMOM 3HAHUH 110
He cnan MpEeAMETY U HE MOXKET OTBETUTh Ha BOIPOCHL, JAXKE €CIU
1 He cian MpEenoaBaTeb  3aJaeT  JONMOJHUTEIBHBIC  HABOIISIINC
BOIIPOCHI.

Jucuumnirza (MOlyib) «AITOPUTMBI U CTPYKTYpHI JaHHbIX. YacTe 1. [IponBuHyTHIN
YPOBEHBb)» OLIEHUBAETCS CIEAYIOLIUM 00pa3oM:
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Jomarmrave 3amanus | 15% 12 HaGop 3amad o Temam Henenu

JlaboparopHas 10% 2 [IpakTrueckas pabora o TeMaM JUCIUILTUHBI (MOJTYJIS)
pabora

KonTtponesnas padora | 30% 3 [Mucermennas pabota ¢ HaOOpOM 3a51a4, KOTOPbIE HYKHO

PEIINTH 32 OTPaHUICHHOE BPEMSI

Konmoxsruym 15% 1 YCTHBIE OTBETHI Ha BOIPOCHI, CITUCOK KOTOPBIX U3BECTCH
CTYJICHTY 3apaHee

DK3aMeH 30% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3a1aHUCM,
HaIpaBJICHHBIM Ha TIPOBEPKY MOIYYCHHBIX 3HAHUH U
HABBIKOB I10 TUCITUIUTHHE (MOJIYIIIO)

@opmyJia pacyéTra MTOrOBOIl OLEHKH MO AUCHMILINHE (MOAYJIK) «AJTOPUTMBI H
cTpYKTYpbl danHbIX. Yacte 1. IlpoaBunyrthlii ypoBenb»: «0,15 X cpennee 3a jomaiiHue
3amanus + 0,1 X cpennee 3a maboparopueie padboTsl +0,2 X cpeaHee 3a KOHTPOJIbHBIE paObOThI +
0,15 x xomnokBuyM + 0,3 X sK3aMeH».

Texkyuuii KOHTPOJIb YCIIeBAeMOCTH 00yYaIOLIUXCSA 10 JUCHUILIMHE (MOIYJII0)
I[IpumepHbIe BONPOCHI K KOJLUIOKBUYMY
Knaccudukauusi CTpyKTYp JaHHBIX
1. CTpyKTyphl JaHHBIX - ONPECNICHUE U KJIacCU(UKALIUS.
2. JluHeiiHble CTPYKTYPbI JAHHBIX - OTIMUCAHHUE U TIPUMEPBHI.
3. HeimHeliHble CTPYKTYPbI JaHHBIX - OMHCAHUE U IPUMEPBHI.
4. CraTnyecKkue ¥ JTMHAMMYECKUE CTPYKTYPhI JaHHBIX - PA3JIHUUS U IPUMEPHI.
5. AOcTpakTHble THIIBI JaHHBIX (AT) - onpeneneHre U NpUMEPHI.
6. KommiekcHble CTPYKTYPbI JaHHBIX - ONPECIICHHE U IPUMEPHI.
Crexku
7. Crtek - onpejiesieHre U OCHOBHBIE orieparuu (push, pop).
8. IlpmMeHeHMe cTeKa - IPUMEPHI UCIIOJIb30BaHMs (0OpaTHas MMOJIbCKask 3aliCh, OTMEHA
JneicTBUl).
9. AJropuT™M NpoBepKH COATAHCHPOBAHHOCTH CKOOOK - ONMCAHHUE U pean3alusl.
10. Peanu3anms cTeka ¢ MOMOLIbIO MACCHBA - OTIFICAHUE U aHAITU3.
11. Peanu3anms cTeka ¢ NOMOLIbIO CBSI3HOI'O CIIUCKA - OTIMCAHUE U aHAJIH3.
Ouepenn
12. Ouepens - onpeaeneHue U OCHOBHBIE ornepanuu (enqueue, dequeue).
13. KosibuieBasi ouepepb - ONpeIeIeHNE U PeaTH3alys.
14. IlpnopuTeTHas o4Yepeb - ONpeIeICHNE U IPUMEHEHHE.
15. Ouepenan ¢ AByMsI KOHIAMM (eKa) - ONIpeieTICHUE U OIIepalliu.
MmuoxecTBa M C10Bapu
16. MHO0:KeCTBO - OTIpe/ielicHUEe W OCHOBHBIE oriepanuu (00beIMHEHNE, TICpEeCeUeHNE).
17. CnoBapsb (accounaTUBHBINA MAaCCHB) - OTpe/IeTICHUE U IPUMEHEHHE.
18. Xemr-radauua - onpenenenue, GYHKIMHA XSITHPOBAHUS M KOJUTU3HH.
19. AnropuT™M noucKa B MHOKeCTBeE - PA3JIMYHbIE MTOJIXOABI U UX CI0XKHOCTb.
20. luHaMuYecKHe MHOKECTBA - peaTn3aIis U MpUMEHEHHE.
OpaHocBsI3HBbIE JTHHEHbIE CIMCKH
21. OxHOCBA3HBIH CIUCOK - ONIPE/ICIICHUE U OCHOBHBIC OrepaIuu (J100aBIcHIE, yIaJICHHE).
22. PeBepcupoBaHue OIHOCBA3HOIO CIIUCKA - AJITOPUTM U CIIOKHOCTb.
23. Tlouck 3j1eMeHTa B OJTHOCBA3HOM CIIMCKE - AJITOPUTM H CJIOKHOCTD.
24. Causinve ABYX OTCOPTHPOBAHHBIX CIIMCKOB - AJITOPUTM U peaTn3alys.
25. Ynajenue 1y0IMKATOB U3 OIHOCBAI3HOTO CIHCKA - aJITOPUTM U PEaTH3aIlus.
HMukanyeckue CNUCKH
26. IluKJIHYeCKHii OTHOCBA3HBIH CIUCOK - ONIPEJICIICHUE U OTIePAIlHH.
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27. Ilouck 3JjieMeHTa B HIMKJINYECKOM CIIUCKE - aJITOPUTM U CIIOKHOCTD.
28. CiinsiHMe MUKJIHYECKUX CUCKOB - AITOPUTM H peasTn3alius.
JIByCBsI3HbIE JINHEHHbIE CITUCKHU

29. JIBYCBA3HBII CIIUCOK - OTIPEJICIICHUE U OCHOBHBIE OTIEPAIIHH.

30. IlpenmyiecTBa U HEJOCTATKH ABYCBSI3HOI0 CIIMCKA M0 CPABHEHHUIO C
OHOCBSI3HBIM - aHAJIM3.

31. PeBepcupoBaHue IBYCBSA3HOIO CIIUCKA - AJITOPUTM U CIOXKHOCTb.

32. Yaajienue 3JieMEHTA U3 IBYCBS3HOI0 CIIMCKA - aJITOPUTM U peaTH3alys.

O61mme TemMbl

33. CpaBHeHHe CTPYKTYP JaHHBIX - KOT/Ia UCIIOJIb30BaTh KAKAYIO U3 HUX.

34. Cno:xxHOCTDH Onepanuii - BpeMeHHasl U IPOCTPAHCTBEHHAS CIIOKHOCTD JIJISl Pa3InYHBIX
CTPYKTYP.

35. Peaniuzanusi CTPYKTYpPbI JAHHBIX B PA3JIMYHBIX I3bIKAX POrPAMMHUPOBAHHUSA -
MPUMEPBI.

36. IlppMeHeHHE CTPYKTYP AAHHBIX B AJTOPUTMAX - IPUMEPHI UCIIOJIB30BAHUS.

37. Anroputmbl Ha rpadax - cBs3b C JMHEHHBIMU CIIUCKAMHU.

38. CTpYKTYpbI JaHHBIX /UIS peajiu3aluu ovepe/ieil M CTEKOB - Pa3JIMYHbIEC TOAXO/bI.

39. /luHaMmuyeckoe BblieIeHHEe MaMSATH - paboTa ¢ yKa3aTeIsIMH.

40. O030p nony.JasipHBIX OHOJIHOTEK I padOTHI €O CTPYKTYPAMH JAHHBIX - IPUMEPHI U
MpUMEHEHUE.

IIpumepHbIe 3a1aHUS 15 KOHTPOJIbHBIX padoT
KonTtpoabnas padora Nel

3apanme 1. Onpenenute, 4ro Takoe anroput™. [IpuBenure npumepsl pa3auyHbIX THUIIOB
JITOPUTMOB M X MPUMEHEHUSI B pEaTbHOMN KU3HHU.

3aganue 2. OnUIINTE OCHOBHBIE CIIOCOOBI U3MEPEHUSI BPEMEHH BBITIOJIHEHUS aJITOPUTMOB.
CpaBHUTE UX U OOBSICHUTE, B KAKHUX CIIydasx Ka)JIblil U3 METOJ0B HauboJjee YMECTEH.

3aganue 3. OOBsACHUTE, YTO TAaKOE ACUMITOTHUYecKas HoTauwus. [IpuBeaute mnpuMepbl
ucnoinbp3oBanus Hotauui O(n), ®(n) u Q(n) 1 0OBSICHUTE, YTO OHU O3HAYAOT.

3ananmne 4. [I[pumenuTe Mactep-TeopeMy JUIsl aHATIU3a BPEMEHHOM CIIOAKHOCTH CJIETYIOLIETO
pekyppeHTHoro cooTHomeHnus: T(n) = 2T(n/2) + n. YkaxuTte, Kako# cliydail MacTep-TeOpeMbl BbI
UCIIOJIb30BAIM U MPUBEANUTE MOAPOOHOE peIIeHHE.

3aganue S. Pemmute crenyromiee peKyppeHTHOE COOTHOILEHHME C IOMOIIBI0 METoAa
nonacraHoBku: T(n) = T(n - 1) + n. Haitaure acumnrotuky T(n).

3aganue 6. HanumumTe anropuT™M [y JMHEMHOrO IOMCKa 3JE€MEHTa B MacCHUBE U
MIPOAHATU3UPYUTE €r0 BPEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK BbI IPUIILTH K TOMY pe3yibTary.

3aganue 7. Onummre alropuT™, KOTOPbIA HAXOJUT CYMMY BCEX JIEMEHTOB B OJJTHOCBSI3HOM
cniucke. KakoBa BpeMeHHast CJI0KHOCTh 3TOTO alropurma?

3aganue 8. [IpuBenure npuMep peKyppeHTHOTO COOTHOLIEHHS, KOTOPOE MOKHO PELIUTh C
MOMOIIBI0 MacTep-TeopeMsbl. [Ipoananusupyiite ero BpeMEeHHYIO CII0KHOCTh M OOBSICHUTE, KaKOH
ClIy4ail TeopeMbl ObLI UCTIOIb30BaH.

3aganue 9. OOBsICHUTE, KAaK MOXHO HCIIOJIb30BATh JIMHEHHBIC allTOPUTMBI ISl PEIICHUS
3aJjaud O HaXOXKICHHHM MaKCUMAaJIbHOTO M MHMHHMAaJbHOIO 3JIEMEHTOB B MaccuBe. Hamummnre
ITOPUTM U MPOAHATUZUPYUTE €T0 CIOKHOCTb.

3ananue 10. [IpuBeguTe mpumep 3amadu, KOTOpask MOXKET OBITh peIleHa C IOMOIIBIO
PEKypCUHM, W HaNUIIUTE COOTBETCTBYIOIIMI peKypcUBHBIM anroputMm. [Ipoanamusupyiite
BPEMEHHYIO CII0KHOCTh Balllero peIIeHHUs.

KonTpoabHnas pabora Ne2
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3apnanme 1. Onumurte anroput™ EBKIMIa ais HaXOXIEHUS HAWOOJBIIEro O0OIIero
nenutens (HOM) nByx uncen. [lpuBeaure npumep paboThl AITOPUTMA HA KOHKPETHBIX YHCIIaX.

3ananue 2. Peanusyiite anroputm Pemera Dparochena majis HaXOXKISHUS BCEX MPOCTHIX
gucen 10 N. O0bscHUTE, KaK pab0TaeT ATOT AITOPUTM, U IPUBEIUTE IPUMEP €T0 HUCIIOIB30BAHMS.

3ananue 3. O0bscHHTE, 4TO Takoe dakTopu3auus uuces. Hamummre anroputm mis
HAXOXJIEHUS IPOCThIX MHOXKUTENIEH 3aJaHHOIO0 YHUCJIa U IPOAHAIU3UPYUTE €ro BPEMEHHYIO
CJIOKHOCTB.

3ananme 4. PeanmsyiiTe peKypcHBHBI anroputM s OWHApHOrO TOWMCKAa B
OTCOPTHPOBAaHHOM MaccuBe. [IpuBenure mpumep maccuBa M 3JIEMEHTa I IOMCKA, a TaKKe
00BsICHUTE, KaK pabOTAET Balll aJITOPUTM.

3apanme 5. Hanumure anropuT™ s LEIOYMCICHHOTO OMHApHOIO IOUCKA IO OTBETY.
[lpuBeauTe mpuMep 3ahadyd, I7A€ TOT METOJ MOXET OBITh MPUMEHEH, W OOBSCHHUTE IIaru
aNropuTMa.

3ananme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (IIy3bIPHKOBAs, BCTaBKaMH,
BbIOOPOM) M NPOAHATM3UPYHTE MX BPEMEHHYIO CIIOKHOCTh B JIy4IlleM, CPEJHEM U XyJIIeM
CIIyJasix.

3aganue 7. Onummre airopuTM COPTUPOBKM ciusHueM. Peanusyiite ero u
[IPOAHAIU3UPYITE BPEMEHHYIO U IPOCTPAHCTBEHHYIO CII0KHOCT.

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

3ananme 9. OObsicHUTE METOA IBYX yKas3aTeJeH U MpUBeIUTe NPUMEP €ro UCIOIb30BaHUs
JUISL pELLIEHUS 3a]1a41, HalPUMeEp, JUIsl HAX0>KJIEHUS [Tapbl YUCEJl B MACCUBE, CyMMa KOTOPBIX pPaBHA
3aJaHHOMY 3HA4YCHHIO.

3aganue 10. OnummTe anroput™ "cKob3sIiee OKHO'" U MPUBEIUTE IPUMED 3aJauu, 1€ OH
MOXET ObIThb IMPHUMEHEH, Halpumep, Ui HAXOXAEHUS MaKCHUMAaJIbHOM CyMMBbI MOJMAacCHUBa
(¢uKcrpoBaHHOM AJMHBL. Pean3yiTe anroputM U MpoaHaIu3upyiTe ero CaoKHOCTb.

IIpumepHbIe JoMALIHUE 3 aHUS

JlomamHee 3aganue 1.

1. Onpenenure, 9YTO TakOe aIrOPUTM, U MPUBEIUTE TPU MPUMEPA PA3TUUHBIX aNITOPUTMOB
W3 TTOBCEIHEBHOM KU3HU.

2. HazoBuTe 1 00BSICHUTE TPU OCHOBHBIX CBOMCTBA aJrOPUTMOB.

3. CpaBHHTE JCTCPMHUHHPOBAHHBIC W HEICTCPMHHHPOBAHHBIC aJTOPUTMBL I[lpuBemuTe
IIPUMEPHI KaXKI0TO TUIIA.

4. Onumwure, Kak MOXKHO U3MEPUTH BPEMSI BBIMOJHEHUS airopuT™Ma. Kakue HHCTPYMEHTHI
MOTYT OBITh UCMIOJIL30BAHBI JIJIs 9TOM 11eHn?

5. OOBsICHUTE, YTO TAKOE BPEMEHHAsI CJIO)KHOCTh AJITOPUTMA U KaK OHA MOKET MOBJIMSTH HAa
BBIOOD ajropuT™Ma AJis pelIeHus 3a1auu.

JlomamHee 3aganue 2.

1. Yro Takoe acumnrotnueckue Hotauuu? [pusenure npumepst "O Gonpiroro”, "Q" u "O".

2. OOBsicHHUTE, KaK MHTEPIPEeTUpOoBaTh HOTauoo "O O0NbIIoro" Ha MpUMepe alropuTMa
COPTUPOBKH.

3. Uto Takoe MacTep-TeopeMa U B KaKuX CIIydasx oHa ucrnoib3yercs? [IpuBenute mpumep.

4. Pemnte crienymoiiee pekyppeHTHoe cooTtHomenue: T(n)=2T(n/2)+nT(n)=2T(n/2)+n.
Hcnons3yiiTe MmacTep-Teopemy Uil HaXOKIEHUS BPEMEHHOM CII0KHOCTH.

5. IlpuBeaure mpuMep peKypCUBHOIO aJIrOPUTMA U OOBICHUTE €T0 BPEMEHHYIO CIIOXKHOCTb.

JlomamHee 3aganue 3.

1. OnummMre anropuT™M COPTHPOBKU ciusHUeM. KakoBa ero BpeMeHHasl CIOXHOCTh B
Jy4IlIeM U XyALIeM cirydae?
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2. O0ObsicHUTEe TpUHIOHUN PAOOTHI OBICTPOM COpPTUpPOBKH. Kak oOHa OTIWYAeTCs OT
COPTUPOBKH CIUSHUEM?

3. Kak paboraer OuHapHBIi Mouck? B Kakux yClIOBUSX OH MPUMEHSETCS?

4. Peanu3yiite anropuTM OMHApHOTO NOMCKA Ha A3bIKE MPOIPAaMMHPOBAHMS 110 BalllEMy
BBIOOPY M IPOTECTUPYHTE €0 Ha PA3IMYHBIX BXOAHBIX TAHHBIX.

5. OOBsicHHTE, KaK OCYILECTBIISCTCS LEIOUYNCICHHBIA U BEIIECTBCHHbBI OMHAPHBIA TTOUCK
1o oteery. [IpuBeauTe npumepsl.

IIpumepHbIe 3a1aHKus 1J151 J1A00PATOPHBIX padoT

JlaGoparopHas pabdora no teme «Teopusi yuces. boicTpoe npeodpaszoBanne Oypne»

1. PeanusyiiTe yMHOXEHHE NIBYX OOJBLIMX YHUCEN (3aJaHHBIX KaK CTPOKH) C MOMOIIBIO
osicTporo mpeobpazoBanusi @ypre (BIID). [IpoBepbTe KOPPEKTHOCTH, CPABHUB C OOBIYHBIM
YMHOXEHHUEM.

2. Hanummre mporpamMmy JJisi YMHOKEHHS IBYX MHOTouwieHoB uepe3 BII®. Ha Bxox —
K0d(UIIMEHTHI, Ha BbIXOA — KoddduumeHTs! npousBeaenus. [Iporectupyiite Ha npumepax: (1
+2X + X?) X (X + 3%x?).

3. Peanuzyiite npsimoe u o6patHoe BIID s maccuBa KOMITJIEKCHBIX YHCeN. Y OeAUTeCh,
YTO TIOCIIe 00PAaTHOTO MpeoOpa3oBaHMs TaHHBIC BOCCTAHABIMBAIOTCS ¢ TOUHOCTHIO 1e-10.

4. CpaBuure Bpemst ymHokeHus urcen u3 1000 u 10 000 uudp ¢ nomorso:

— HauBHoro anroputma
— Aunroputma KapairyObt
— Peanmm3zanuu uepe3 bI1D
5. Iloctpoiite Tabauily U caenanTe BbIBOA.
6. Hamumure otuér (1-2 cTp.), 1€ OOBSICHUTE:
— Kak BII® yckopsieT yMHOXkeHue
— T'ne ono nmpumensiercst (kpuntorpadusi, CHTHAIIBI, KOMITHISTOPHI )
— Tlouemy BII® He ucnonb3yercs Be3ne (TOYHOCTH, CIOKHOCTD, HAKIIAIHBIE PACXOIbI)

JlabopaTopnasi paGora no teme: «J[uHaMu4ecKkoe NPOrpaMMHUPOBaHUE»

1. PeanusyiiTe aaropuT™ noucka HauOOJIbIIEH BO3pacTarollell MONOCIe0BaTEIbHOCTH
(LIS) B maccuBe. BriBenuTe iMHY M camy MOAINOCIENOBAaTeIbHOCTh. [IpoTecTupyiiTe Ha:
[10][9121[31[3][7][101][18].

2. Harmmmmre mporpaMMmy JUIisi TOMCKa HaumOONIbIIeH OOIIel MOAImocIe10BaTeIbHOCTH
(LCS) nByx ctpok. BoccranoBure camy mnoanociaenoBaTeabHOCTh. lIporectupyiite Ha:
"ABAZDC" u "BACBAD".

3. Pemnte 3amauy o prok3ake (0-1): qaHbl Beca, CTOMMOCTH U Tpy30noabEMHOCTh. HailinuTe
MaKCHMaJbHYIO0 CTOMMOCTb U Ha0Op mpeamMeToB. OLEHUTE CII0KHOCTh 110 BPEMEHH U NTaMSITH.

4. PeanuzyiiTe mojacy€r yuciaa CHocoOOB pa3MEHATh CyMMY S MOHETaMHM HOMHHAJIOB
[1][2][5]. Wcnonp3yiite auHaMuyeckoe mporpammupoBanue. CpaBHUTE TIO CKOPOCTH C
peKypcHeil.

5. Hanummwre otuér (1-2 c1p.), rue:

— OOpscuute mnpunuun JII (onTumanbHas MNOACTPYKTYpa, MEpPEeKpbIBAIOIIHECS
MO/A3a7a4H )

— IIpuBenute npumMepsl npuMeHeHUs (OMOMH(POPMATHKA, MAPIIPYTH3aLHs, (PUHAHCHI)

— O6ocnyiite, mouemy I apdexTuBHEe momHOTO TIEpedopa

3apanus 1J1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUMUILINHE (MOTYJIIO0)

| Ne n/m | 3aganue | OtBeTt | Komnerenmmst
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1 Kakas acumnrornueckas Horamus 0003HayaeT O/ 0O- OIlK-1

BEPXHIOIO OIIEHKY pOCTa QYHKITUH TPYAOEMKOCTH OopIIIoe
anroputma?

2 YeMy paBHA BpeMEHHAas! CJIOKHOCTb allTOpPUTMA O(n log n) OIIK-1
COPTHPOBKH CIUSHHUEM B XyALIEeM citydae? YKaKuTe
TOJIbKO ACUMIITOTHKY.

3 CKOJBKO IIaroB B XyALIEM cllydae MoTpedyeTcst 10 OIIK-1
anropuTMy OMHApHOTO TIoMCKa B Maccuse u3 1024
3JIEMEHTOB? YKa)KUTE TOJIBKO YUCIIO.

4 YeMy paBHO KOJMYECTBO CPABHEHUH B aJITOPUTME 45 OIIK-4
y3bIPbKOBON COPTUPOBKH U1 MaccuBa u3 10
3JIEMEHTOB B XyJLIEM city4yae?

5 Kak Ha3bIBaeTCs CTPYKTypa JaHHBIX, B KOTOPOIH ouepeJib OIIK-4
3JIEMEHTHI JOOABISIIOTCS M yIAJISIOTCS 110 IPUHLUITY
"MepBbIM OPULIEN — MEPBbIM ymen"?

6 Kakol MeTo HCIonb3yeTcs U OTIEHKH CI0KHOCTH MacTep- OIIK-4
peKyppeHTHBIX anroputMoB Bujaa T(n) = aT(n/b) + f(n)? TeopemMa

7 CKoOJBKO oneparuii ToTpedyeTcst st BCTABKH JIEMEHTa 0(1) OIIK-6
B KOHELl IMHAMUYECKOTr0 MacCHBa, €CIIA NaMATh YKe
BbIIeTIeHA? YKaKUTE aCUMITOTHYECKYIO CIOKHOCTB.

8 Kax Ha3pIBaeTCsl CTpYKTypa MaHHBIX, PeaIU3yIOmas CTEK OIIK-6
MPUHLMI "MOCIEAHUM MPUIIENT — MEepBbIM ymén"?

9 Kakoe MakcuMaabHOE KOJIMYECTBO JINCTHEB MOXKET OBITh 16 OIIK-6
B OMHApHOM JiepeBe BBICOTHI 47

10 Yemy paBao HOJI(48, 18), HaliieHHBI C TTOMOIILIO 6 I[IK-1
anroputMa EBknnaa? YKaxure TOIBKO YUCIO.

11 | CxonbKO MPOCTBIX YUCEN MOTYYUTCS IPH IPUMEHEHUH 10 [K-1
pemrera Dpartocdena s auanazoHa ot 2 o 307

12 Kax Ha3pIiBaeTcst MOAX0/ K PEIICHUIO 3a/1a4, IPU JTUHAMHAYECKOe [IK-1
KOTOPOM PELICHHE CTPOUTCS HA OCHOBE ONTUMAJIBLHBIX MIPOTPaMMHUPO
peuieHuil noazanay? BaHUeE

13 | KakoBa BpeMeHHas CIOKHOCTh OBICTPON COPTHPOBKH B O(n log n) IK-3
cpeaHeM ciydae? YKaXHUTe TOJIbKO aCHMIITOTHKY.

14 | CkosbKO CpaBHEHHH B Xy/IIEM cirydae TpeOyeTcs uIs O(n log k) IK-3
norcka k-ro 1o BeJIMUMHE 31€MEHTa C TOMOILBI0 MUH-
Kyuu? YKaXuTe aCHMITOTHKY.

15 | Kak Ha3pIBaeTCcsi METO ONTHMHU3ALINH, IPH KOTOPOM COPTUPOBKA IK-3
3a1aua pa30uBaeTCs Ha HE3aBUCHMBbIE COOBITHS U COOBITHI

00pabaThIBaeTCsl B IOPSIIKE UX HACTYIJICHUS?
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