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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamMmma TUCHMUIUIUHBI (MOJIYJIT) «AJNTOPUTMBI U CTPYKTYpPHI 1aHHBIX. YacTh 2»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIErO0 oOpa3zoBaHusi — OakanaBpuar 1o crneumansHoctH 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAayKu», npodmib «Pa3paboTka», yTBep)KIEHHbIH NpUKa3oM MuUHHUCTEpPCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

N3yuenne AUCHUIUIMHBL (MOIYJS) <«AJTOPUTMBI U CTPYKTYpbl JaHHbIX. YacTe 2»
(dopMHpYeT y CTyJEHTOB YMEHHE pa3padaThIBaTh U CO3aBaTh ONTUMH3UPOBAHHBIC PELICHNUS, YTO
KPUTUYECKH BA)XXKHO Ul NMPOU3BOAUTEIBHOCTU MporpaMMHoro obecnedenus. Kpome toro, 3tu
3HAHUS SIBIIIOTCS OCHOBOM Ui JajbHEWIIEro W3ydeHHst Oojee CIIOKHBIX TeM B 00JacTu
KOMIIbIOTEPHBIX HAYK U MPOTrPaMMHUPOBAHMS.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIIBIOTEpHBIE HAyKW», MPOdUIH
«Pa3paboTka» 1 BXOIUT B 00s3aTeNbHYIO YacTh bioka 1, Kak TUCIMIUIMHA IO BBIOOPY.

Jucuummna (MOIynb) u3yvaercs Ha 2 Kypce B 4 cemectpe. JlocTylHa K U3YUEHHIO TTOCTe
YCHEIIHOTO OCBOCHUS JUCIMILUTNHBI (MOYJIS): «AJTOPUTMBI M CTPYKTYPBI JIaHHBIX. YacTs 1».

Leap u3ydyeHusi AUCUMILIMHBI (MOAYJIf): 3aKI04YaeTcs B (OPMUPOBAHUU Y CTYIECHTOB
HABBIKOB TIPOSKTUPOBAHUS W aHaTW3a 3(P(PEKTUBHBIX AJITOPUTMOB M CTPYKTYp HaHHBIX IS
PEIICHUS Pa3IMYHBIX 33724 MPOTPAMMUPOBAHUS.

3agaum u3y4eHus TUCHUILIMHBI (MOLYJIs1):

— U3YYHUTb OCHOBHBIE CTPYKTYpPHI JAHHBIX, TAKHE KaK MAaCCUBBI, CIIUCKHU, JIEPEBbS U XOIII-
TaOJIMIIBI, UX CBOMCTBA M 00JIACTH PUMEHEHUS;

— OCBOWTH (DYHIAMEHTAJIBHBIC AJTOPUTMBI COPTHUPOBKH, TMOUCKA M OOpaOOTKU JAHHBIX,
BKJIIOYAsl MX PEAIM3AIMIO Ha PA3IMYHBIX S3bIKAX MPOTrPAMMHUPOBAHUS,

— pa3BUTh HABBIKM aHAJIM3a BPEMEHHON M MPOCTPAHCTBEHHOM CIIOKHOCTH aJITOPUTMOB, a
TaK)k€ YMEHUS ONTHUMH3UPOBATH UX YIS TTOBBIIEHUS 3((HEKTUBHOCTH MPOTPaMM.

B pe3ysbTare 0cBOeHUSI AUCHUILIUHBI (MOIYJIs1) 00y4ar0MiiCsl T0JIZKEeH

3HaAmMb:

— ACHUMNTOTHUYECKUH aHAJIU3 aJrOPUTMOB,

— KJIACCHMYECKHE aJITOPUTMBI IIOMCKA U COPTHUPOBKH;

— OCHOBHBIE CTPYKTYPHI JaHHBIX;

— OCHOBHBIE aJITOPUTMBI Ha rpadax;

— OCHOBHBIE TMHAMUYECKHUE aJITOPUTMBI.

ymemo:

— TPUMEHSTHh ACHMIITOTUYECKUNA aHAINU3 JIJISl OLEHKU aIrOpUTMUYECKON 3 (HEKTUBHOCTH;

— peanu30BbIBaTh Y(PPEKTUBHBIC aITOPUTMBI B PA3JIMYHBIX KOHTEKCTAX;

— pa3pabaThIBaTh U BHEAPATH CTPYKTYPHI TaHHBIX I ONTUMAJIBLHOTO XPAHEHUS 1
00paboTku nHpOpMaIIUY,

— PpealM30BBIBAThH ATOPUTMBI Tpad)OB I HAXOKICHHUS HAMMEHBIIHNX MYTeH, ITUKIOB U
ITOTOKOB;

— pa3palaThIBaTh PEMICHUS 3a/1a4 ¢ TOMOIIBIO JUHAMHYECKOTO IPOrPaMMHUPOBAHMS.

61a0emn.

— aHaJM30M CIIO)KHOCTH aJITOPUTMOB U BBIOMPATh HANOOJIee TIOIXOAAIINE PEIICHHS;

—  ITOPUTMUYECKUM MBIIUICHUEM JJIS PEIICHUS KOMIUICKCHBIX 3a7ad,

— ONTHMH3AIUEHN CYIIECTBYIONINE AITOPUTMBI JIJIsI TOBBIIIICHHS MX TIPOU3BOIUTEIILHOCTH;

— TPUMEHEHHEM aJrOPUTMOB JIJIsl pEIICHUS MPUKIIAIHBIX 3a/1a4,

— 3¢ (dEeKTUBHBIM UCTIOJIH30BaHNEM AJITOPUTMOB ITOMCKA U COPTHPOBKHU B PA3TMUHBIX
KOMITBIOTEPHBIX MPUITIOKEHUSX;
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— pa3paboTKOI U MPUMEHEHHUEM AITOPUTMOB IpadoB IS pEIICHUs peasIbHBIX 33/1a4.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

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

KomnereHnuus Conep:xxanue Nuauxkarop IlepeyeHpb MJIAHNPYEMBIX
KOMIIETeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JucHMIJInHe (MOIYJII0)
OIIK-4. Crioco0OeH HaxoUTh, OIlK-4.1. 3HaeT 6a30BbIC OCHOBEI COBPEMEHHOTO
aHAIM3UPOBATb, MaTeMaTHYeCKOTO arnapara,
pean30BbIBATh CBSI3aHHOTO C IPOCKTUPOBAHUEM,
MPOTPaMMHO U pa3paboTKoOii, peanu3aiueii U OIECHKOM
WCIIONB30BaTh HA TIPAKTHUKE KauecTBa MPOTPAMMHBIX TPOIYKTOB U
MaTeMaTH4IeCcKHe MIPOTPaMMHBIX KOMITJIEKCOB B
AJTOPUTMBI, B TOM YHUCIIC C Pa3NUYHBIX 00JACTAX YETIOBEUECKOM
MIPUMEHEHUEM JIeSITEeIbHOCTH
COBpPEMEHHBIX OIIK-4.2. YMeeT HCIoIb30BaTh 3TOT
BbIYUCINTECIIbHBIX CUCTEM MaTeMaTH4YeCKUI arrapar B
pOo(heCCHOHAIBHON JIEATEIbHOCTH
OIIK-4.3. NmeeT mpakTudeckuii OMbIT

IIPUMEHEHHUSI COBPEMEHHOTO
MaTeMaTUYECKOIo anmnapaTra,
CBSI3aHHOTO C ITPOEKTUPOBAHUEM,
pa3paboTKoii, peanu3amnueil ¥ OIeHKOI
KayecTBa MPOrpaMMHBIX IIPOAYKTOB U
[IPOrpaMMHBIX KOMILIEKCOB B
Pa3NUYHBIX 00JaCTAX YETIOBEUECKOH

JeATeIIHOCTH
OIIK-6. CriocobeH pa3padaTsiBaTh OIIK-6.1. 3HaeT alNropuTMBI pa3paboTKH,
QJITOPUTMBI U KOMITHIOTEPHBIE ITPOTPAMMBI, & TAKIKE
KOMITBIOTEPHBIE AJITOPUTMBI BBIYUCITHTEIILHOM
POrPaMMbI, IPUTOIHBIE MaTeMaTHKH
JUTSI IPaKTHYECKOT O OIIK-6.2. YMeer pazpabaTbIBaTh MaTeMaTu4ecKue
NPUMEHEHUS MPOTPaMMHBIE ITPOIYKTHI H KOMIUIEKCHI

C UCIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTHH TPOrpaMMUPOBaHUs

OIIK-6.3. Hmeer npakTHYECKUit OMBIT pa3paboTKu
MHTEIUIEKTYAIBHBIX HH(POPMAIMOHHBIX
CHCTEM JUUISI BU3YaJIU3alUH Pe3yIbTaTOB

HCCIICTOBAaHUM
I1K-3. Crroco0€eH UCIIOIb30BaTh I1K-3.1. 3HaeT OCHOBHBIE METOIbI
METOBI MATEMATUYECKOTO MaTeMaTHYECKOTO U arOPUTMHYECKOTO
1 aJITOPUTMHUYIECKOTO MOJICTUPOBAHNS, & TAKIKE MX
MOJICTUPOBAHMUS TIPH MIPUMEHEHHNE TSI PETIEHIUS
PCLICHUN TEOPETUICCKUX U TEOPETHUECKUX U MPHUKIIAJHBIX 3a/1a4
NPUKIATHBIX 33724 IIK-3.2. YmMeer pa3pabaTbiBaTh U MPUMEHSTh

MaTeMaTHYECKUE MOAEIH U AT OPUTMBI
JUTSL peTIeHUs pa3IMYHbIX 33/1a4,
aHAJIM3UPYS NOJTYUYECHHBIE PE3YyIbTATHI

I1K-3.3. NmeeT npakTU4eCKUi OMBIT
WCTIOJIB30BaHMS METOIOB
MaTEeMaTHYECKOT'0 M AITOPUTMHYECKOTO
MOJICJIMPOBAHUS B pealibHBIX IPOEKTaxX
WJIH UCCTISJIOBAHUSIX
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
AyaurtopHas
HaumMmeHnoBaHnue pabora TKY
pa3aesia I CHUILTUHbI _ | § (Texyumii
MOIYJIst 2 = CamocrosiTesabHast KOHTPOJIb
oyt E 5 E Kontposin paGora yClIeBaeII)VIOCTPI)
: | &
= 3 z
=
1 I'pader 10 10 2 4 24 JomaliHee 3aaHue
KonTponphas
pabota
2 JepeBbs morcka 6 6 2 4 24 JloMaliHee 3aaHne
KonTponphas
pabota
3 XemmpoBaHue 2 2 24 JlomamHee 3amaHue
4 CTpOKOBBIEC aTOPUTMBI 2 2 2 24 Komnoksuym
5 Junamugeckoe 4 4 4 24 Jomarraee 3aganue
MPOrPaMMHUPOBAHHE
IK3amen 4
Hmozo 24 24 | 6 16 120
O6vem oucyuniunst (Mooy/is) 190
(6 ak. u.)
O6vem Ooucyuniunvt (MoOyasn) 5

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

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

1 I'padmr I'padppr. OcHOBHBIE TOHATHS W ompeaeineHus. CrocoOBl 3amaHus
rpadoB. Anxroputmsl Ha rpadax. [louck B rmybuny. [lonck B mmpuny.
AnroputMbl Ha oOcHOBe 00xom0B. Kparuadmme mytn. Cucrema
HEMNePeceKaoNNXCsl MHOXKECTB. AJTOPHUTMBI TOCTPOEHHUS OCTOBHOTO
JiepeBa

2 JlepeBbs moucka Hepebst. TepmunHonorus jaepeBbeB. COalaHCHPOBAHHBIC JICPEBbS.
AVL-nepeBo. KpacHo-uepHOe J1epeBO

3 XemupoBaHue ITonsiTue xamupoBanus. Meton 1ienoyek. Penenre konusuit

4 CTpOKOBBIC aJITOPUTMBI Z-byukmms. [peduke Gyakmms

5 Junamuueckoe JBymepHas nunamuka. Pabota co ctpokamu. CTpoku

POrpaMMHUPOBAHHUE
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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 TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaeaMH.

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 : yae6noe nmoco6ue / A. B. [Iporonbskonos, I1. A. [Teuios, B. E. CagoBHuKOB. - 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. UepnakoB. — Mocksa : MU3narensctBo Opaiit, 2026. — 159 c. — (Bwicmiee
obOpazoBanue). — ISBN 978-5-534-21910-4. — Tekcr : anektponnsiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/582412.

4. I'puropnes, A. A. Mertonbl 1 anropuT™Mbl 00pabOTKU JaHHBIX : ydeOHoe ocodue / 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., ucnp. u gon. — Mocksa : MzmatensctBo HOpaiit, 2025. — 175 c¢. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-04716-5. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/563472.

2. MeToIbl ONTHMH3ALNHU: TEOPHS U aJITOPUTMBI | Y4eOHHK 1iist By30B / A. A. Yepwsik, 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 : osnextpoHHbii // OOpasoBarenpHas Iuatdpopma IOpaiit [caiit]. — 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. ®emopoB. — 3-e¢ u3x., ucnp. u gomn. — 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 00ecTedeHne

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
https://urait.ru/bcode/559380
https://urait.ru/bcode/562179

BUJIOB JUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHUYECKOH M HAay4YHO-
UCCIIEIOBATEIBCKON PaboT 00yJaromuXxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAaHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIe ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYEeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIIEr0 KOHTPOJIS U MPOMEXYTOYHOU aTTeCTAlluH, a TaKKe
MOMEIICHUS Il CAMOCTOSATENBHOM pabOThl M OMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIIUMHU JUIS TPEACTaBICHUs y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHH.

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

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYEeCKHUMH KaJbKYJISTOpaMHu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHuE.

[TomernieHust 151 CaMOCTOSITENIBHON pabOThl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONBb30BaHMs MHBAIWIAMH M JIMIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHMKOW C BO3MOYKHOCTBIO TMOIKIIOUEHHs K cetn «HTepHEeT» M
ofOecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(MOPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcst TPEIOCTaBIAETCA MAOCTYN (B TOM 4YHCIE YIOAlICHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
Yuclie JJIEKTPOHHBIM OMOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodeCcCHOHATbHBIM 0a3zam
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. | ®enepanbbiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

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

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | 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 AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
MpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

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
IIporpammHoe oGecniedeHne 15 IVIAHMPOBAHNUS H Y4eTa BPeMEHM:

Toggle app | 3apy6erxHoe | cBOBOIHO pacIpocTpaHseMoe
CucreMsbl ynpaBjieHHsl TPOEKTAMM:

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 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B nponecce nzydyeHus AMCUUILINHBL (MOAYIS) «AJNTOPUTMBI U CTPYKTYpbI JaHHBIX. YacThb
2» B paMKax TEKYIIEro KOHTPOJISl YCIEeBAaeMOCTH HCIIOJIb3YIOTCSI TaKue BUbI yUeOHOH paboThl,
KaK JIKI[1s, CECMMHAPBhI, KOHCYJIbTALlMU U JOMAILIHUE 3aJJaHusl, KOJJIOKBUYM, KOHTPOJIbHAs paboTa,
a TaKXKe pazJIMYHbIe BHJIbI CAMOCTOSTENIbHON pabOThl 00YyUYaAIOIIMXCS M0 33AaHUIO MPEeNoaaBaTens,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVICHUE TPAKTHUYECKUX
npodeCCHOHATBLHBIX KOMIIETEHINH, TOOIPEHNE HHUIHATHB.

Jlexyus — cHCTEMaTHYeCKOe, TOCIEIOBATEIPHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro MaTtepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUI: KPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIE MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI WM MAaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YyHaercs, cieAayeT chOpMYIHpOBaTh BOMPOC W 3adaTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIBTAI[MH WX BO BPEMsI CEMUHAPCKOTO (IIPAaKTHYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOH NesATEeTLHOCTH, IPOBOAUMAs B YI€OHOM 3aBECHUU IO
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PYKOBOJICTBOM IpemojaBaTesis, TIA€ CTYACHTbl AaKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

s ycnenmHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS C TEMOU
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOXKHOCTh AaKTHBHO y4YacTBOBAaTh B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
[1y0’Ke IIOHATh MaTepUal U MPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Yuacmue 6 cemunape (ayoumoprnas paboma) — aktuBHas paboTa CTyJeHTa HAa CEMUHApE,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTelNsl M y4acTHE B AUCKYCCHH.

JJ1s1 yCIenHOro y4acTHs B CEeMUHApe CTYICHTaM PEKOMEHIYETCSI 3apaHee 03HAKOMHUTHCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
AKTUBHO CJIYIIATh U BOBJIEKATHCS B IMCKYCCHUIO, BRICKA3bIBasi CBOM MHEHHS M apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOIMPOCHl MpPENONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMHUPasiCh HA U3YYCHHBIN MaTepuai. Taxke MoJe3HO MOAICPKUBATH JUAJIOT C OJHOKYPCHHKAMH,
9T00BI 000TaTUTH 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

Koncynomayuu — CTpyKTypUpOBaHHBIE BCTPEYM, HAa KOTOPBIX IPENOJABATENH
IPEOCTABISAIOT UHANBUAYAIBHYIO WIH I'PYNIIOBYIO IIOMOILb B OCBOEHUHM Y4eOHOro Marepuaia,
00CYX/IEHUH BOIIPOCOB U PEIIEHUH ITPO0JIeM, BOZHUKAIOUIMX B IpoLecce 00yueHHUsL.

KoHcynbTanuy MOryT BKIIOYATh Pa3bsACHEHUE CIIOKHBIX TEM, IIOATOTOBKY K 3K3aMEHaM U
IIOMOILIb B BBIIIOJHEHUHU MPOEKTHBIX pabOT, YTO CIIOCOOCTBYET Oosiee IiTyO00KOMY MOHUMAaHHUIO
IIPEIMETa U YIYYIIECHUIO aKaJJICMUYECKON yCIIEBAEMOCTH.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIIUCOK KOTOPBIX U3BECTEH CTYJICHTY 3apaHee,

B mpomecce mOAroTOBKM K KOJUIOKBUYMY HEOOXOAWMO TIPOAHAIM3HPOBATH YyUeOHBIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMM, YYEOHHKAMU U JONOJHUTEIbHBIMU HCTOYHHKAMH,
aKLIEHTUPYs BHMMAHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3gaTh CTPYKTYpHPOBAHHBIE
KOHCIIEKTbI, BbIJIEJIAS OCHOBHBIE MJIEH, TEPMUHBI U (POPMYJIBL.

Koumponvhas paboma — nuceMeHHas padboTa ¢ Ha0OpoM 3a/1a4, KOTOPbIE HYKHO PELIUTb 3a
OTPaHUYEHHOE BpeMs.

[lens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIHAIBHBIC 3HAHUS IO OJTHON WJIM HECKOJIBKUM
TeMaM JUCLUIUIMHBI (MOAYJS) ¥ IPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHUSI.

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

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aJaHUs Ha dTarbl, YTOObI
n30exaTh MEperpy3kd M Jydlle YCBOUTh MaTepuai. Vcrmonb3oBaTh pa3iuyHble HCTOYHHUKH
uH(popMalnu, BKIOYas yaeOHUKU U OHJIaH-peCcypcChl, A1 0ojee riyOOKOro MOHMMaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
U3YYEHHE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCIMIIIUHBI (MOTYJIS).

B npouecce camocTosTeNbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHuajaMH IIPH MHHUMAIILHOM YYaCTHH MPEToIaBaTelsl. 3a1auul CTyIEHTa BKIOYAIOT paboTy
C KOHCIEKTaMH JeKui (06paboTka TekcTa), HOBTOPHOE U3ydeHHE YUEOHBIX MaTEPUAJIOB IJIaHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOIHUTEIHHBIX TEM, BBHITIOJHEHNE YI€OHO-UCCIIEIOBATEIHLCKUX
3aJJaHUN U IpyToe.

CucremMa OLleHMBAHUSA Pe3y/JIbTATOB 00y4YeHHS 110 JUCHUILIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUS ¢(POPMHUPOBAHHOCTH KOMIICTEHUMI 1O
AUCHHUILIMHE (MOAYJ/II0) KAJITOPUTMBI M CTPYKTYPbI JaHHBbIX. YacThb 2»

OrneHuBaHue YpOBHS Y4EOHBIX IOCTHIKEHHH, 00ydaromuxcs MO AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISETCSA B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALAH.
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IIpomMe:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBIsETCS B ¢dopme
IK3amena, 1ipu 3TOM IMMPOBOJUTCA OLICHKA KOMHGTGHHHﬁ, Cq)OpMI/IpOBaHHBIX 10 JUCHUIIJINHE.

s oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEKYTOUHOM aTrTecTaluu
UCIIOJIB3YETCS JIeCATUOAIIbHAS IKaJla OLEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
NATHOAIITFHOM IIKAIOH CIeTyIOIUM 00pa3oM, eciii HHOE He YKa3aHo B cuiutadyce JUCHUIUIMHBI

JlecaTubanabHas
OI[eHKA

IIaTuéannnLHasn
OIIEHKA

OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHus! 1o
AUCUHMILIMHE (MOAYJIIO)

10

OT1anaHO

9

OTiInyHO

8

OTiInyHO

CTyneHT TOJHOCTHIO BIAJEET 3HAHWSAMHU, W3JIOXKCHHBIMH B
paboueii mporpaMMe, U TIYOOKO OCMBICISICT MUCHUILTUHY. OH
CaMOCTOSITENTFHO W JIOTUYECKH ITOCIIEAOBATEIIEHO OTBEYAET Ha
BCE BOIIPOCHI, aKICHTHPYS BHUMAaHHE Ha HauWOOJICEe BAXKHOM.
YMmeeT aHalM3UPOBATh,

0000111aTh,

CpPaBHHMBATh, KIIACCH(HUIPOBATD,

KOHKPETU3UPOBATH )51 CUCTEMATU3NPOBATH

I/I3Y‘ICHHI)II>1 Marcpuall, BBIACIAA KIIOYEBBIC MOMCHTDI

YeTko

n

YCTaHaBIUBas  NPUYHHHO-CIECICTBEHHBIE  CBS3U.
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTAThI
AHAJIU30B U APYTUX UCCIENIOBAHUMN, a TAKXKE PEILAET CIOXKHbBIE
3amayn. CTyAE€HT XOpOIIO 3HAKOM C METOAAMH HCCIIENOBAHNA,
HEOOXOTUMBIMH UL TIPAKTHYECKON AEATENbHOCTH, U YMEeT
CBSI3bIBATH TEOPETHUYECKHE ACIEKThl TUCLUIUIMHBI (MOIYJIS) C

MMPAKTHUYCCKHUMU 3aJ]a4aMu.

Xopowo

Xopowo

Crynent oOnajgaeT 3HAHUSMH IpPEIMETa IMOYTH B TOJHOM
o0veme pabodell MPOrpaMMbl U CAMOCTOSITENIEHO, JIOTHYECKU
MIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAeT Ha BCE BOIPOCH,
AKIICHTUPYSA BHUMAaHUC Ha HaI/IGOHee 3HaYUMBIX MOMeHTax. OH
yMeeT aHaIN3HpOBaTh,

CpaBHHUBATh, KJacCU(UIHUPOBATD,

00001IaTh,  KOHKPETH3MPOBATh W  CHCTEMaTH3UPOBAaTh

H3yquHBII>'I Marcpuall, BbIACIAA €T0 KIIOUCBBIC ACIICKTHI U
YCTaHaBJIMBAA MIPUINHHO-CJICACTBCHHBIC CBA3U. CDOpMy.]'II/IpyeT
CBOH

OTBETHL, YBEPEHHO

AHAJIN30B U JPpYyIrux PICCJ'IG,Z[OBaHPIﬁ, a TAaK¥KC peHiacT CIOXKHbBIC

WHTEPIPETUPYET  PE3YJILTATHI
cUTyaroHHEIe 3a1a49i. CTyIeHT XOPOIIO 3HAKOM C METOIaMU

HCCIICOBAHU, HEOOXOIUMBIMU JUTSE

ACATCIIBHOCTH, U YMCCT CBA3bIBATH TCOPETHUUCCKHUC ACIICKTBI

MPaKTUYECKON

nmpeamMeTa C MPaKTHICCKUMU 3a/ia4aMu.

'Y 1OBJIIETBOPUTEIBHO

'Y 1OBJIIETBOPUTEIBHO

CryneHt oOnamaeT 0a30BBIMH 3HAHUSAMHU M0 JAUCLUIUIAHE
(MOMYJTI0), HO HCIIBITBIBACT TPYAHOCTH MIPU CAMOCTOATEIBHBIX
OTBETaX W HWCIOJB3yeT HETOUHbIE (GopmymupoBku. B xome
OTBETOB OH JIOMYCKACT OMIMOKH, KaCatOIIUEeCs CyTH BOIPOCOB.
CTyaeHT cnocoOeH periaTh TOJIBKO CaMble TPOCTHIE 33]aud U
BJIaaceT JINIIb MWUHHUMAJIBHBIM

HaboOpoM  METOJIOB

HUCCICAOBaHMA.

He cnan

He cnan

He cnan

CTy):[GHT HC OBJIaACIa 00s13aTENbHBIM MHUHHUMYMOM 3HAHMH 110
nmpeaMETy W HE MOXKET OTBCTUTHL Ha BOIIPOCHI, JAXE CCJIU
npenoaaBaTcib 3a1a€T

JOIIOJITHUTCIIbHBIC HaBOAAIINEC

BOIIPOCHIL.
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JucnurnmuHa (MOIyIb) « AITOPUTMBI U CTPYKTYPHI TaHHBIX. HacTh 2» OlleHUBaeTCA
CJICAYIOIIUM 00pa3oM:

AKTHBHOCTB Bec |KonunyecTBo Onucanue
Jomamawne 3amaans | 15% 11 Habop 3amad mo TeMaM Heaen
AynuropHas padora | 15% 11 AKTHUBHOE yJacTHE B CEMHUHAPAX: OTBETHI HA BOTIPOCHI

nmpenogaBaTeisd U y4acTue B JUCKYCCHUHU

KonTtponbsnas padora | 20% 2 [Mucermennas pabota ¢ HabOpOM 3a51a4, KOTOPBIE HYKHO
PEIINTH 32 OTPaHUYCHHOE BPEMS

Komnnoxsuym 30% 1 VYcTHBIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH
CTYJICHTY 3apaHee

DK3aMeH 20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3a1aHUCM,
HAaIpaBJICHHBIM Ha IPOBEPKY MOJTYYCHHbBIX 3HAHUH U
HABBIKOB 110 JUCIHUIUIAHE (MOJIYJTIO)

®opmyJa pacyéra MTOrOBOl OUEHKHM IO JMCHUIUVIMHE (MOAYJII0) «AJITOPUTMBI H
CTPYKTYPHI AaHHbIX. YacTh 2»: «0,15 X cpeanee 3a gomamnue 3aganus + 0,15 x cpennee 3a
aynuTopHylo padory +0,2 x cpeaHee 3a KOHTpoiabHbIE paboTei+ 0,3 X komwmokBuyMm + 0,2 X
9K3aMEH.

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAKIIHUXCH M0 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe BONPOCHI K KOJJIOKBUYMY
Kaaccndukanus cTpyKTyp JaHHBIX
1. CTpyKTYpBI JaHHBIX - OTIPECIICHUE U KIIACCU(DUKAIIHS.
2. JluHeiiHble CTPYKTYPbI JaHHBIX - ONMCAHUE U IPUMEPBHIL.
3. HeauHeliHbIe CTPYKTYPbI JAHHBIX - ONIMCAHUE U TIPUMEPBHI.
4. CraTtuyecKue H JUHAMUYECKHE CTPYKTYPHbI JAHHBIX - PA3JINYUSI U IPUMEPHI.
5. AoctrpaxkThble Tunbl 1aHHbIX (AT/I) - onpeneneHue U mpuMepHI.
6. KoMmmekcHble CTPYKTYPbI JAHHBIX - OTPEeIEHUE U IPUMEPHI.
Crekn
7. Crek - onpe/eneHre u OCHOBHbIe onepanuu (push, pop).
8. IlpumeHeHHUe cTeKa - IPUMEPHI UCTIOIH30BaHUS (0OpaTHAs MOJIBCKas 3aMMCh, OTMEHA
JIEUCTBUM ).
9. AJuropuT™ MpoBepPKH COATAHCHPOBAHHOCTH CKOOOK - OTIFICAHHE U peai3aIiusl.
10. Peanm3zanms cTeka ¢ NOMOIIbI0 MACCUBA - ONTUCAHKE U aHAIH3.
11. Peanu3anus cTeka ¢ MOMOUILIO CBSI3HOTO CIIMCKA - OMMCAHUE U aHAJIU3.
Ouepenu
12. Ouepens - onpezeneHUe U OCHOBHBIE orepanun (enqueue, dequeue).
13. KoabueBasi ouepennb - ONpeaeieHue U peaan3arusl.
14. TlpuopureTHasi ouepeab - ONpeIeIICHUE U IPUMEHEHHE.
15. Ouepenasn ¢ AByMsI KOHIAMH (1eKa) - OTIpeIeTICHUE U OTIepaIliu.
MHo:xecTBa M CJIOBApHU
16. MHO:kecTBO - OTIpe/ieNIeHUE U OCHOBHBIE orepanuu (00beAMHEHNE, TIepeceueHue).
17. CnhoBapsp (accoumaTHBHBIH MAaCCUB) - OTIPE/ICIICHUE U IPUMEHEHHE.
18. Xem-radaumna - onpeaeneHue, QyHKIIUN XSITUPOBAHUS U KOJUTH3UH.
19. AAropuTM MOMCKA B MHOKECTBE - PA3JIMIHBIC ITOAXO/IBI H UX CIIOKHOCTD.
20. luHaMu4YecKHe MHOKeCTBA - pean3aius U MpuMeHeHHe.
OnaHocBsI3HBbIE JIMHEHHbIE CTUCKH
21. OxHOCBA3HBII CNUCOK - ONIPE/IEIICHNE U OCHOBHBIC orepaiuu (1o0aBiIeHNe, yaIcHue).
22. PeBepcupoBaHue OTHOCBSI3HOTO CIIMCKA - AJITOPUTM U CIIO)KHOCTb.
23. ITouck 3j1eMeHTa B OJJHOCBSA3HOM CIIMCKE - AITOPUTM H CIIOKHOCTD.
24. Ciimsinue IBYX OTCOPTHPOBAHHBIX CMUCKOB - AJITOPUTM H PealTU3aIlns.
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25. YaaneHnue 1y0JIMKATOB U3 OJTHOCBSA3HOIO CIIMCKA - AJITOPUTM M peaTu3aliusl.
HMukanyeckue CHUCKH
26. HHukauvyecKuid OTHOCBSI3HBIH CIIUCOK - ONIPEICIICHUE U OTIEPAITHH.
27. Ilouck 3j1eMeHTa B MUKJIUYECKOM CITHCKE - AJITOPUTM U CIIOKHOCTb.
28. CausiHMe NMKJINYECKHX CIMIUCKOB - aJITOPUTM U peaTu3alius.
JIByCBSI3HbIE JIMHEHHbIE CITUCKH
29. JIByCBSI3HBII CIMCOK - ONPE/ICIICHIE U OCHOBHBIC OTIepaIliy.
30. IlpenmyiecTBa U HEJOCTATKH JBYCBSI3HOI0 CIIMCKA MO CPABHEHHUIO C
OHOCBSI3HBIM - aHAJTH3.
31. PeBepcupoBaHue IBYCBSA3HOI0 CIIUCKA - AITOPUTM U CIOXKHOCTb.
32. YianeHnue 3jieMeHTA U3 IBYCBSI3HOI0 CITHCKA - aJITOPUTM U PeaJIU3allusl.
OO01mue TeMbI
33. CpaBHeHHe CTPYKTYP JAHHBIX - KOTJIa UCITOJIB30BaTh KAK/YIO U3 HHX.
34. CnoxxHocTh onepanuii - BpeMEHHasl U IPOCTPAHCTBEHHAS CIIOKHOCTbD JIJIS PA3ITUIHBIX
CTPYKTYP.
35. Peasiu3anusi CTPYKTYPBI JAHHBIX B PA3JIMYHBIX I3bIKAX MPOTPAMMHUPOBAHHUSA -
MIPUMEPHI.
36. IlpuMeHeHHE CTPYKTYP AAHHBIX B AJITOPUTMAX - IPUMEPHI UCIIOJIE30BaAHUS.
37. AaroputMbl Ha rpadax - CBs3b C JIMHCHHBIMH CITUCKAMHU.
38. CTpYKTYpBbI JaHHBIX VIS peaju3aluu ouepe/eil U CTEKOB - Pa3IMYHbIC ITOIXO0IBI.
39. /luHaMmuyeckoe BblieIeHHe MaMSATH - paboTa ¢ yKa3aTeIsIMH.
40. O630p nonyJasIpHBIX OUOINOTEK /151 pa0OTHI €O CTPYKTYPAMU JAHHBIX - IPUMEPHI U
MIPUMEHEHUE.

IIpumepHbIe 3a1aHUA 1JIA KOHTPOJBHBIX padoT
KonTpoabsHnas padora Nel

3aganue 1. Onpenenute, uto Takoe anroput™. IIpuBennurte npumeps! pa3iMUHBIX TUIIOB
ITOPUTMOB U UX IIPUMEHEHUS B PEAIbHON KU3HU.

3aganue 2. OnuIInTe OCHOBHBIE CIIOCOOBI H3MEPEHUSI BPEMEHH BBIITOJIHEHUS aJTOPUTMOB.
CpaBHHTE UX M O0OBSACHHUTE, B KAKUX CITy4yasX KaxJbli U3 METOA0B HauboJee yMECTeH.

3aganue 3. OObscHUTE, YTO TaKO€ acUMITOTHUYecKas HoTauus. [IpuBeaure npumepbl
ucnonbs3oBanus Hotauui O(n), ®(n) u Q(n) U 0OBSICHUTE, YTO OHU O3HAYAIOT.

3ananmue 4. [I[pumennTe Mactep-TeopeMy JUIsl aHATINU3a BPEMEHHOM CIIOKHOCTH CJIETYIOLIETO
pexyppentHoro cooTHouenus: T(n) =2T(n/2) + n. Ykaxure, kKakoil caydyail MacTep-TeOpeMbl BbI
MCIOJIb30BAIM U MIPUBEANUTE OJPOOHOE PELICHHE.

3aganue S. Pemmute cienyromee peKyppeHTHOE COOTHOIIEHHE C IOMOIIBIO METOAA
nojacraHoBku: T(n) = T(n - 1) + n. Haitnure acumnrotuky T(n).

3aganue 6. Hanumumre anroput™M [ JMHEMHOTO IOMCKa D3JEMEHTa B MAacCHBE U
MIPOAHAIU3UPYITE €r0 BpEMEHHYIO CII0KHOCTh. OOBSICHUTE, KaK Bbl IPUIILIN K TOMY pe3yibTary.

3aganue 7. Onummre alropuT™, KOTOPbIA HAXOJUT CYMMY BCEX 2JIEMEHTOB B OJJTHOCBSI3HOM
cnucke. KakoBa BpeMeHHast CII0KHOCTh 3TOTO alropurma?

3aganue 8. [IpuBennrte npuMep peKyppeHTHOTO COOTHOLIEHUS, KOTOPOE MOKHO PELIUTH C
MOMOIIbI0 MacTep-TeopeMsbl. [Ipoananu3upyiiTe ero BpeMEeHHYIO CJI0KHOCTh U OOBSICHUTE, KaKOI
ciryyail TeopeMbl ObUT UCTIOJIb30BaH.

3aganue 9. OO0bscHUTE, KAaK MOXKHO HCIIOJIb30BATh JIMHEHHBIE aJTOPUTMBI I PEIICHUS
3a/la4l O HAXOXKJIECHUM MaKCUMaJIbHOIO MU MHHHMMAJIBHOIO 3JIEMEHTOB B MaccuBe. Hanummre
QITOPUTM U MPOAHATIUZUPYUTE €T0 CI0KHOCTbD.

3ananme 10. IIpuBenute npumep 3agay, KOTOpas MOXKET ObITh PElIeHa C MOMOILBIO
PEKypCUHM, W HAIMUIINTE COOTBETCTBYIOIIMI pPEKypCHBHBIM anroputMm. [Ipoanammsupyiite
BPEMEHHYIO CII0KHOCTb BalIETO PEIICHHUS.
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KonTpoabHas padora Ne2

3aganue 1. Onwmmurte anroput™M EBKIMAa A HAaXOXKICHUS HAUOOJBIIETO OOIIETO
nenutens (HOM) nyx uucen. IlpuBeaure npumep paboThl AIrOPUTMA HA KOHKPETHBIX YUCIIaX.

3ananme 2. Peamu3yiite anroputm Pemiera Dparocdena st HAXOXKAESHUS BCEX MPOCTHIX
yucen 10 N. O0bacHUTE, Kak padoTaeT ITOT aIrOPUTM, U IIPUBEAUTE IPUMEP €T0 UCII0JIb30BAHUS.

3ananmue 3. O0bscHuTe, 4TO0 Takoe (pakropuzamus uucen. Hamummumre anroputm uis
HAXOXXJEHUs HPOCThIX MHOXMTENEH 3aJaHHOrO 4YKcia U HPOAHATM3UPYWTE €ro BPEMEHHYIO
CJI0HOCTb.

3ananue 4. PeanusyiiTe peKypCHUBHBIH aNroOpuT™M Il  OWHApHOTO IIOMCKA B
OTCOPTHPOBAaHHOM MaccuBe. IIpuBenure nmpumep mMaccuBa M 3JEMEHTA AJIs IOMCKA, a TaKkKe
00BsSICHUTE, KaK pabOTaeT Balll aJITOPUTM.

3aganue S. Hamummure anropuT™ Ajs LEJIOYHCICHHOTO OWHApHOTO IMOMCKA MO OTBETY.
[IpuBeaure mpumep 3ahadu, A€ 3TOT METOJ MOXET ObITh NMPUMEHEH, U OOBACHHUTE IIaru
aIropuTM™Ma.

3ananme 6. IlpuBeaure mnpumepsl 0a30BBIX COPTHPOBOK (IIy3bIpbKOBAas, BCTaBKaMH,
BBIOOPOM) U MpPOAHAIM3UPYHTE UX BPEMEHHYIO CIIO)KHOCTh B JIYUIEM, CPEAHEM U XYALIEM
cilyyasix.

3aganue 7. OnumwMre ajiropuTM COpPTUPOBKM ciausiHueM. Peamusyiite ero u
IPOAHATIU3UPYHTE BPEMEHHYIO M IPOCTPAHCTBEHHYIO CIOXKHOCTb.

3ananue 8. Peanmsyiite anroput™m ObIcTpoil copTupoBku. OOBSICHHTE, KaK BBIOMpaETCs
OTIOPHBIN JIEMEHT U KakK 3TO BIUSAET HA 3(PPEKTUBHOCTh AIFOPUTMA.

3aganue 9. O0bsAcHUTE METOJ ABYX yKa3aTelel U MPUBEIUTE PUMEDP €0 UCIIOJIb30BaHMS
JUIS pellieH s 3a1a4u, HallpuMep, Il HAXO0XKI€HUs IIapbl YUCeJl B MACCUBE, CyMMa KOTOPBIX PaBHA
3a/laHHOMY 3HA4YE€HHUIO.

3apanme 10. Onuiurre anroputMm "cKoJib341iee OKHO" U MPUBEIUTE MIPUMED 3a/1a4u, T€ OH
MOKET OBbITh NPUMEHEH, HaIpUMep, JUIsl HaXOXKIEHHS MaKCHUMaJbHOM CyMMBbl IOJMaccuBa
(buKcUpoBaHHOM JUIMHBL. Peanu3yiiTe anropuTM U NpoaHAIU3UPYHTE €ro CI0KHOCTb.

IIpumepHbIe TOMALIHUE 32IAHUS
Jlomamnee 3aganue 1.

1. Yro takoe anroput™ EBkimaa? O0bsicHUTE, KaK OH UCTIONIb3yeTcs aiist HaxoxaeHuss HOJ{
(HanOoIbIIero O0IIero JENUTENs ) IBYX YHCET.

2. Ommmmre, Kak pabotaeT pemero DpaToceHa s HaX XK ISHHUS MPOCThIX uncel. Kakosa
€ro BPEMEHHasl CJI0KHOCTb?

3. IlpuBeauTte npuMepbl METO0B (haKTOPU3AIUH YHCET U 00CYAUTE UX I3PPEKTHBHOCTD.

4. Yro Takoe MeTOA IBYX yKazareneil? [IpuBeante npumep ero npuMeHEeHHs Ha MPaKTHKeE.

5. O0bsicHUTE, KaKHE OCHOBHBIE CTPYKTYPBI JAHHBIX BbI 3HAETE, U IPUBEINUTE PUMEPHI UX
MCIIOJIb30BaHUs B aITOPUTMaX.

JlomamHee 3aganue 2.

1. Peanusyiite cTpyKTypy AaHHBIX JUIs TPEACTaBIE€HUsS rpada ¢ UCIOIb30BAHUEM CIIHCKA
CMEXHOCTH U MaTpullbl cMekHOCTH. HanummTe GyHKIMM a5 1oOaBiIeHUs U yIaleHUs BEpUIMH
u pedep, a TakKe A7 BbIBOJA Tpada Ha SKpaH.

2. Peamu3yiite anroputmbl 00xona rpada B rinyouny (DFS) u B mupuny (BFS). Harmmmure
IporpaMMy, KOTOpasi BBIBOJUT MOPSAIOK MMOCEUICHUs BEPIINH I 33JaHHOTO rpada 1 HayaabHOU
BepuIMHEL. [[poaHann3upyiiTe BPEMEHHYIO CI0KHOCTh KaX/10r0 ajJropuTMa.

3. Peanuzyiite anroput™ JleMKcTpsbl Ui MOMCKA KpaTyaiiero myTH B B3BELICHHOM rpade
0e3 oTpunarenbHbIX pedep. Hamummre mporpammy, KOTopash HaXOJUT KpaTdyaWlvil myTh OT
3aJJaHHOM Ha4aJIbHOW BEPIIMHBI JO BCEX OCTAIBHBIX BEPIIMH rpada.
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4. Hanmummre mporpaMMmy Uit OOHApyXeHHS [HKIOB B OPHUEHTHPOBAHHOM U
HEOpPHEHTUPOBaHHOM Tpadax. Mcnonb3yiite anroputM o0xoaa B IIIyOMHY C OTCIIEKHBAHHUEM
coctosiaus BepiuH. [IpoBepbTe paboTy mporpaMmbl Ha HECKOJIBKUX PUMEPAX.

5. Peanmyfx’ne AJITOPUTMBIL prCKa.]'la n HpI/IMa I TIOUCKa MUHUMAJIBHOT'O OCTOBHOT'O JCpEBa B
CBS3HOM B3BCIICHHOM HCOPUCHTHUPOBAHHOM rpa(be. CpaBHI/ITe 3¢)¢)GKTI/IBHOCTL obomx AJITOPUTMOB Ha
Ppa3INM4YHbIX TECTOBBIX TaHHBIX.

JomaimnHee 3a1anue 3.

1. PeanusyiiTe mpocTyro Xem-Tabiauily ¢ METOJOM IEMOoYeK g 00paObOTKH KOJUTM3HUH.
[TognepxuTe onepanuu: BCTaBKa, YAAJCHHE U MOHMCK Kiroda. Mcrmonb3yiiTe BCTPOSHHYIO Xelll-
dbyakuuo s3eika (Hanmpumep, hash() B Python) mnmm peanusyiite COOCTBEHHYIO IJIsi CTPOK.
[TpoTectupyiite paboTy Ha HAOOPE CTPOK M LIEITBIX YHCEL.

2. Peanusyiite xem-gyHkuuto no meroay ['opHepa asst CTpok ¢ UCIOIB30BAHUEM ITPOCTOTO
mMonyiis (Hanpumep, 1009 nnu 9973). CpaBHHUTE KOJIMYECTBO KOJIM3UMN IIPY BCTABKE CIIMCKA CIIOB
(Hampumep, U3 TEKCTa WM CJIOBaps) C MCIOJIb30BAHUEM Pa3HBIX MOAyJed U KO3 PUIIMEHTOB.
CrenaiiTe BBIBOJ] O BIMSIHUM [TaPaMETPOB Ha PABHOMEPHOCTH PACIIPEICICHUS.

3. Hamumwure nporpammy, KoTopasi HaXOAUT BCE MOICTPOKHU 33aJJaHHOW CTPOKH, KOTOpPbIE
BCTpevaroTcsi 0oiee OHOTO pasza, ¢ MOMOMIBIO MOJMHOMHUAIBHOTO XEUIMpoBaHus. Vcnomb3yiiTe
METO/I CKOJIB3AIIET0 OKHA U Xl i cpaBHeHUs moacTpok 3a O(1). [IpoananuzupyiiTe Cli0)KHOCTh
ITOpHUTMA.

4. Peanu3yiite CTpyKTYpY JaHHBIX "MHOXECTBO CTPOK" Ha OCHOBE Xeu-Tabnuisl. JJo6aBbTe
meTosel: add(s), contains(s), remove(s). CpaBHUTE €€ MPOU3BOJAUTEIBHOCTL C MCIIOIH30BaHUEM
BCTPOCHHOTO MHOJKECTBA sI3bIKa Ha 0osbimnx o0bEMax manHbIX (10 000—100 000 a51eMeHTOB).

5. Hamummre otuér (1 crpanuia), B KOTOpOM OOBSICHHTE:

— Kak paboraer XamupoBaHue 1 3a4€M OHO HY)KHO B pEaSTbHBIX MPHIIOKEHHUIX

—I'ie ucnonp3yercs: 0a3bl JaHHBIX, KILIMPOBAHUE, KPUIITOTpadusi, IOMCKOBBIE CUCTEMBI

— Kakue npobaembl BO3HUKAIOT MPH IJIOXOM BBIOOpE XenI-PyHKINU (KOJITU3UHU, aTaKH )

— Iloyemy xem-Tabnuibl 00eCIeUnBaIOT CpeIHIO cilokHOCTh O(1) 1 onepanuit.

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO IMCUMILIHHE (MOTYJIIO0)

Ne n/m 3aganue OtBeTr Komnerenumst

1 | KakoBa BpeMeHHasl CIOKHOCTb ITOMCKa B IIIyOUHY O(V +E) OIIK-4
(DFS) nns rpada, 3ajaHHOTO CIIUCKaMU CMEKHOCTH?

2 Kaxoii anroput™m ucnosp3yercst 411 HAXOKIEHUS BFS / monck B OIIK-4
KpaTyallux myTed B HeB3BelIeHHOM rpade? LIUPUHY

3 Kakoe orpannuenue Ha Beca pEdep CyLIeCTBYET JUIs HEOTPULIATEIIb OIIK-6
KOPPEKTHOM paboThl anroputMa JledkcTpor? HBIE Beca

4 Kakwue anroputmsl HCHIOIB3YIOTCA 1)1 TOCTPOEHUS Kpyckana nnn OIIK-6
MHHHUMAaJILHOTO OCTOBHOTO JiepeBa? [Tpuma

5 st perieHus Kakoil 3a/1auy MPEeNMYIECTBEHHO IIOUCK OIIK-4
WCIIOJIB3yeTCA CUCTEMA HETIEPECEKAIOIIIXCS MHOXKECTB KOMITOHEHT
(DSU)? CBSI3HOCTH

6 Kaxoii crioco6 mpeacrasinenus rpada s dexrusHee uis CIIUCKHU OIIK-6
paspekeHHbIX IrpadoB? CMEXKHOCTH
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7 Jns rpadoB KaKOro THIIA BO3MOYKHA TOTIOJIOTHYECKAs OpPHEHTUPOBaH [1K-3

COpTHPOBKA? HBIE
AIMKIINIECKUE
(DAG)

8 Kakue 3HaueHUs1 MOXKET IPUHUMATh GakTop OanaHca B -1,0,1 OIIK-4
AVL-nepeBe?

9 Kaxkoit iBeT 107KeH UMETh KOPEHb B KPaCHO-UYEPHOM qEpHBIN OIIK-4
nepese?

10 | KakoBa BbicoTa cOaTaHCUPOBAHHOTO JiepeBa MOUCKA C N O(log n) OIIK-6
BEpIITHHAMU?

11 | Kak Ha3bIBaeTcsi CHTyalusl, KOTJa JiBa Pa3HbIX KIo4ya KOJUTH3US OIIK-4
UMCIOT OJTMHAKOBOE XelI-3HaueHue?

12 | Kakoit MeToj pa3pelieHus KOJUTU3HA HCIIOIb3yeT MeTOox OIIK-6
CIIMCKH DJIEMEHTOB B siUeiiKax TaOnuIp? HEToYeK

13 | Kak Ha3bIBaeTcsi OTHOLICHHE YHCIIA DJIEMEHTOB B XEIlI- k03 urment [1K-3
TabmuIe K pazmepy e€ maccupa’? 3aMOJTHCHUS

14 | Yemy paBHO 3HaueHHE Z-PYHKIUH B HYJICBOH MO3ULIUU n OIIK-4
JUISL CTPOKH JUTMHBI n?

15 | Jist Kakoro anropuTMa IMOKCKa IMOJACTPOKH Kunyra- OIIK-6
ucnonb3yercs npedukc-hyHKIms? Moppuca-

[Iparra (KMP)
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