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1. HEJU U 3AJAYN JUCHUTIJIINHBI
Hean

ChopmupoBaTh KOMIETCHIMM B OOJIACTH XPAaHEHHS [AHHBIX Ha OCHOBE ITOHMMAHUS
MIPUHITMIIOB OPTaHKU3allMN CTPYKTYP JAHHBIX M OIICHOK BPEMEHHOM CIIOKHOCTH METOJIOB JIOCTYIIA K
JAHHBIM

3agauu.

Haqu/ITCSI HUCIIOJIB30BATh MCTObI HpOI‘ HO3I/IpOBaHI/I$I BpeMeHI/I paGOTbI aJIFOpI/ITMOB Ha
OCHOBE TCOPHUU BBIYUCIHUTEIBHON CIOXKHOCTH. M3yuuTh CIocoObl oOpraHu3alvu TaMsATH B
CprKTyan JAHHBIX C HpOI/ISBOJIBHBIM I[OCTyHOM, IIOHUMATh OCOGGHHOCTI/I peaJIJIOKaI_[I/II/I JOAHHBIX U
KOPPEKTHOTO HCIIOJb30BaHMS WTEpaToOpoB. M3ydnTh YCTPOMCTBO W MpUEMBI PaObOTHI CTPYKTYP
JTAHHBIX C OI‘paHI/I‘IeHHLIM I[OCTYHOMZ CTCK, Oqepe):[b, HpHOpI/ITeTHaSI Oqepem,. H?;y‘lHTB HpI/IeMBI
BBITIOJIHEHHS TPYNIOBBIX ONEPAIMA M OTJIOKCHHBIX BBIUMCICHUN Ha MPUMEPE JIepeBa OTPE3KOB.
W3yuuT CCBHUIOYHBIE CTPYKTYpHI NAHHBIX: CIUCKUA W JepeBbsi. M3yuuTh anroputmsl paboThHI C
pa3IMYHBIMM BUJAMU JIEPEBHEB COPTUPOBKH. HayuWThbcs peann3oBbIBaTH MHOXKECTBA U
O0TOOpaXeHHSI HA OCHOBE JIEPEBHEB COPTHUPOBKHU U XAII-TAOJIHII.

2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucuumuinHa (MOAYJb) OTHOCHTCS K OOS3aTENbHOM YacTH MPOTPAMMBI H
U3y4daeTcs Ha BTOPOM Kypce.

2.2. Jlns u3y4deHus: NaHHOW y4eOHOW JMCIMILIMHBI (MOIYJIs) HEOOXOIUMBI 3HAHUS, YMEHUS
U HaBBbIKM, C(HOPMHUPOBAHHbBIC MPEALICCTBYIOIIMMU TUCHUIUIMHAMHU: MaTeMaTHUYeCKUIl aHau3,
uH(pOpMaTUKa, IPOrpaMMHUPOBAHNE, OCHOBBI aJITOPUTMHU3ALIMY, JUCKPETHAS MaTeMaTHUKa, JIMHEHas
aireOpa, I3bIKK IPOrPaMMHUPOBAHUS.

2.3. [lepedenp mocnenyroOmuX Y4eOHBIX AUCHUIUINH, JUISI KOTOPHIX HEOOXOIWMBI 3HAHUS,
YMEHUS W HaBbIKH, (GOpMHpyeMble JaHHOH y4eOHOW JUCLUIUIMHOW: IPOEKTUPOBaHHE
MH(OPMALIMOHHBIX CUCTEM, TEOPUs AJITOPUTMHUYECKON CIIOKHOCTH, MHTEJUIEKTYalbHBIA aHaIu3
JTAHHBIX.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

IIporiecc ocBoeHMs MUCHMIUIMHBI HANpaBieH Ha (popMUpOBaHHE KOMIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuit) B coorBeTcTBrM ¢ ®PI'OC BO 1o cooTBeTcTBYIOLIEMY HalpaBICHUIO
MOJTOTOBKH.

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4YCHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHUS] KOMIIeTeHI Uil

Nuauxkaropsl
Komnerennus . Pe3yabTaThl 00yyeHus
KOMIIeTCHI I
OIIK-3 CnocobeH k NIK orxs.1 3HaeT BUJbI CTPYKTYp JaHHBIX,
pa3paboTke 3HaeT OCHOBHBIE  S3BIKU | X OCOOCHHOCTH U

AITOPUTMUYECKUX U
MPOTrpaMMHBIX PEIICHHI B
00JacTl CUCTEMHOIO U
MPUKJIIATHOTO
MpOrpaMMHUPOBaHMUS,
MaTE€MaTUYECKHX,
WH()OPMAIMOHHBIX U
MMUTALMOHHBIX MOJIENEH,
CO3JJaHUIO0

MPOTPAaMMHUPOBAHUSI U THUIIBI
0a3 MaHHBIX, OMEPAIOHHBIE
CHCTEMBI W OOOJIOYKH,
COBPEMEHHBIE MTPOTrPaMMHBIE
Cpenbl pa3palboTKu
MH()OPMALIMOHHBIX CUCTEM H
TEXHOJIOTHM

XapaKTEPUCTUKH
YmMmeer 3aIIUCBIBATh
IIPOrpaMMHBII KOJ{ c
UCIIOJIb30BaHUEM CTPYKTYp
JTAHHBIX.

Bnageer HaBBIKOM
WCIIOJIb30BaHNSI  KOHTEHHEPHBIX

THUIIOB B IIPOIrpaMMHUPOBAHUN




UH(POPMALIMOHHBIX PECYPCOB
I7100aJbHBIX CETEH,
00pa3oBaTeIbHOr0 KOHTEHTA,
NPUKIIAJIHBIX 0a3 JaHHBIX,
TECTOB U CPEJICTB
TECTUPOBAHUS CUCTEM U
CpPE/CTB Ha COOTBETCTBHE
CTaHJapTaM U UCXOTHBIM
TpeOOBaHUSIM

NIK onks.2 3Haer OLIEHKU CJI0KHOCTH
[Tpumensier SI3BIKY | BBITIOJIHEHUS 3aIIPOCOB K JTAHHBIM
MIPOrpPaMMHUPOBAHUS U | OIpU Ppa3UYHbIX CHOCO0axX HUX
COBPEMEHHBIC TIPOrPAMMHBIC | OpraHU3AIUU

Cpenbl pa3paboTku | Ymeer BBIOMpAThH u
MH()OPMAIIMOHHBIX CUCTEM W | aHAJTU3UPOBAThH CTII0COOBI
TEXHOJIOT Ui JUISL | OpraHu3aluu JTAHHBIX B
ABTOMATH3AINH OM3HEC- | MPHUKIAIHBIX TIPOrpaMmMax
MIPOLIECCOB, pemenus | Brnageer HABBIKOM
MIPUKJIATHBIX 3aJa4 | UCIIOJIb30BAHUS ACCOIMATHBHBIX
Pa3IUYHbIX KJIACCOB, | KOHTEHHEPOB, MHOXKECTB U XOIII-
co3manus WHPOPMAITMOHHBIX | TAOJIHUIT

pecypcoB rI100aTbHBIX

ceTel, BeaeHus 0a3 JaHHBIX

u UH(GOPMaIIMOHHBIX

XPaHWJIHII

WK orks 3 3HaeT TpeboBaHUs K
Crniocoben BBIMNOJHATH | UHTEpdeiicam KOHTEHHEPHBIX
3a/la4yd MPOTrPaMMHPOBAHUS, | TUIIOB.

OTNAJKU W TECTUPOBAHHS | YMeEET aIalTHPOBAThH u

MPOTOTHUIIOB  MPOTPAMMHBIX
CpENCTB u
WH(POPMAIIMOHHBIX CHCTEM

MOIUGUIMPOBATE AITOPUTMBI B
COOTBETCTBUU C TPeOOBAaHUSAMHU K

uHTepdeiicam KOHTEUHEPHBIX
THIIOB.
Bnageer HAaBBIKOM

NPOrpaMMHUPOBAHUS HUTEPATOPOB
u KOHTeﬁHepHBIX THUIIOB Ha A3BIKC
C++

YK-2 Cnocoben onpenensith

Kpyr 3agad B  paMKax
IIOCTAaBJIEHHOW  LEeIu |
BbIOMpATH ONTHMAaJbHbIE
crnoco0bl  UX  pelleHus,
UCXOId W3 JCUCTBYIOLIMX
IIPaBOBBIX HOPM,
UMEIONINXCA  PECypCcOB U
OTpaHUYECHUN

WK yka.1

dopmynHpyeT eI, 3aaad,
3HAYUMOCTH,  OXKHUIAEMBIX
pe3yJIbTaTOB MPOEKTA

3HaeT MOHATUUHBIN anmapar ajs
bopMyITUPOBKH TieNel W 3amad

HUCCIIeI0OBaHUI
VYmeer 000CHOBBIBATH
aKTyaJlbHOCTb HCCIIEIOBAHUS,

dbopmynupoBaTh Ha €€ OCHOBE
LIENIM U 3a7a4u

Bnaneer npuemMaMu
JIEKOMIIO3UIIH e Ha
JIOTUYHBIA W TIOCIIE0BATEIbHBIN
Habop 3ajau.

NJIK vk2.2 3HaeT TPaBOBBIC HOPMBI B TOM
B paMkax MOCTaBICHHBIX | YKCIIC B OONACTH AHTHILIATHATA

3a1aq ompezensieT | YMeeT — OmpeNesisTh — Pecypesl,
UMEIOIIMECST  pecypchl W | Tpebyemble  jjiss  pElIeHUsI




OTpaHUYCHUS, ICUCTBYIOLINE
MPaBOBBIE HOPMBI

OCTaBJICHHOU 3aJa4u
Bnaneer HaBBLIKOM
pacrpeieNieHusl pecypcoB, B TOM
YUCJ€ BPEMEHM, ISl PEIICHUS
MMOCTaBJICHHBIX 3a/1a4

MK vk2.3 3HaeT NPUHIIUIIBI TUIAHUPOBAHUS
Pa3pabatsiBaer miaH | Ymeer OIICHUBATH CPOKH
pean3ainuy MpoeKTa pealiM3allud  3TaloOB  PEIHICHUS
3a/1auun
Brnageer HaBbIKAMU
IJIAHUPOBAHMSI padoT.
OIIK-2 Cnocoben | UK onk2.1 3HaeT MaTeMaTUYECKHE OCHOBHI
MPUMEHSATD [Tonumaer 0a3oBbIe | amnmapara TEOpPUH
KOMITBIOTEPHBIE/CYIEPKOMITb | MPUHIUIBI M yYCTPOMCTBO | BRIYUCIUTEIHHON CIOMKHOCTU
IOTEpHbIE METO/bl, | COBPEMEHHBIX Ywmeer ONpEeIETATh KJ1acc
COBPEMEHHOE MPOrpaMMHOE | HHPOPMAIIMOHHBIX CIIOHOCTH [0 aITOPUTMY WU
obecrieueHre, B TOM YHCIIE | TEXHOJIOTHI U | TEKCTY IPOrpaMMbI

OTEYECTBEHHOTO
IMPOUCXOKACHUA, JJISL
peLieHHs 3a1a4
npodeCcCHOHAILHON
JIeSITeIIbHOCTH

IIpOrpaMMHBIX CpCACTB

Bnameer — HaBBIKOM  OIICHKH
IUIAHUPYEMOI'O0 BpeMEHU paboThl
IPOTrPaMMBbI npu BbIOOpE
crioco0a ee peayin3aluu.

NAK onk2.2 3naer TeopeTHyeckue OCHOBBI
Crnocoben MPUMEHSTH | TOCTPOCHHUS CIly4aiHbIX
COBPEMEHHOE IPOTrpaMMHOE | JICPEBbHEB, X3MI-Ta0THI] u
oOecrnieueHre (B TOM 4YHUCIE | JCHUBBIX BBIYUCICHHUE B JEpeBE
OTEUYECTBEHHOTO OTPE3KOB.
MIPOU3BOJICTBA) JIJIS peUIeHHs | YMeeT peaan30BbIBaTh CIOXKHBIC
3a7a4  TPO(ECCHOHATIBHON | CTPYKTYpPhl JIaHHBIX Ha OCHOBE
NEeSATEIbHOCTH 3HaHUW O  TMPUHIUNAX  HX
OpraHu3aIu
Brnaneer texHuKOW peanuzanuu
UTEpaTOPOB ISl IEPEBHEB U XOIII-
TaOJINILL
UK onk23 3HaeT OCOOCHHOCTU pealn3aluu
Cnocoben MPUMEHSTh | KOHTEHHEPHBIX THUTIOB B
CYyNEepKOMITBIOTEPHBIE pa3IMYHBIX SI3BIKAX
METOJIbI JISl PelIeHus 3a/1a4 | MPOTrPaMMHUPOBAHUS
npo¢ecCuoHaNIbHON Ywmeer WCIIOJIH30BaTh B
NEeSATETbHOCTH npodeccnoHaNbHOMI
JIeATETLHOCTH SI3BIKH

nporpammupoBanus Java, Python
u C++.

Bnaneer HaBBIKOM
MIPOTPaMMHUPOBAHUS c
UCIIONIb30BaHUEM  CTaHAApTHOU
OuOIHOTEKH C++

b

KOHTEHMHEPHBIX THUIOB Java u
Python




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCHUIUTMHBI COCTABIISIET 3 3a4eTHBIX enuuuil, 108 gacoB, npakTudeckas noarotoska 108.

dopma NpoMEKYyTOUHOM aTTecTaluu: 4 CEMECTp - 3a4€T C OLIEHKOM.

4.1.
HUX KOJIMYECTBA AKAJEMHUYECKHX YACOB

COJIEP)KAHUE JTUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM, C YKA3SAHUEM BHJIOB YUEBHBIX 3AHATUMA U OTBEJIEHHOT' O HA

Buasbi yueOHO# paGoThl, BKJIOYAA
CaMOCTOSITEJIbHYIO PadoTy 00yJarommuxcs u

TPYA0EMKOCTbH (B Yacax)

DopMbI
KourakTHas padoTa
Ce TeKyLIero
Ne npenojaBaTeJisi ¢ 00y4alIMMHCS
/ Pa3nen aucuMnaMHbL/ TeMbI Mec CamocTosi | KOHTpOJS
w P Cemunapck CIIeBaeMOCTH
TelbHas | Y
ue
Jlekuuu | (mpakTHuec Konrpoas | pabora +
1 P 0o0y4eHusi | KOHTPOJIb
KHe
3aHATHS)

1 |[IporHo3upoBaHne BpeMeHU PadoThI NPOrpaMM 4 6 6 1 6 OTYET
Tema 1. CpaBHeHUE BpeMeHU pabOThI aITOPUTMOB 3 3 OTYET
Tema 2. BBenenue B TeOpUIO BHIYUCIUTENBHON CI0KHOCTH 3 3 OTYeT

2 |KoHTeiiHepbl ¢ MPOU3BOJILHBIM A0CTYNIOM 4 6 6 2 6 OTYeT
Tema 1. MaccuBbl 1 KOHTEHHEPHI C KOHLIEBON BCTABKOU 2 2 OTYET
Tema 2. CriocoObl OpraHu3anuy MaMsATH B KOHTEHHEpax ¢ MPOU3BOJIbHBIM 2 2 OTYET
JOCTYTIOM
Tema 3. Jlek. 2 2 OTYET

3 |CTpPYKTYpbI JaHHBIX HA OCHOBE MOJIHOT0 OUHAPHOIO JIepeBa 4 6 6 2 8 OTYET
Tewma 1. JIBonvnHas Ky4a 2 2 OTYeT
Tewma 2. JlepeBo OTpe3KOB 4 4 OTYeT

4 |Ccbl104HBbIE CTPYKTYPBI JaHHBIX 4 10 10 2 12 OTYET




Buasbl yueOHo# paGoThl, BKJIIOYAA ®opmbl
N Ce | camocTOSITETIbHYIO PaGoTy 00y4aIOIINXCH U TeKyLIero
[
I /;1 Pasznen aucumMmInHBI/ TEMBI Mec TPYA0EMKOCTD (B 4acax) KOHTPOJISI
Tp KonTakTHas padora Camocros | YCIICBACMOCTH
npenoaaBaTeIsi ¢ 00yJalOMMMUCsH| TeJIbHast
Tema 1. CBA3HBIN CIIUCOK 2 2
Tema 2. JlepeBo noucka 2 OTYeT
Tewma 3. ABJI-nepeBo 3 3 OTYEeT
Tewma 4. CiiyvaiiHble 1epeBbs 3 3 OTYeT
5 Xbm-Tadanubl 4 4 4 4 OTYET
Htoro yacos 32 32 36
4.2, IIJIAH BHEAY,IIPITOPHOFI CAMOCTOSTEJBbHON PABOTHI OBYYAIOHIUXCA ITO AMCHUTIJIMHE
CamocTosiTeibHasE padoTa 00yYaloIIuxcst YueoHo-
MeETOIHYECKoe
Cemect Bun Cpokn 3arpatsl Ouenovnoe 8
Ha3zBanue pa3nesa, TeMbl obecneueHue
p CaMOCTOSITEJIHHO | BHITIOJIHEH |  BpPeMeEHH CPeACTBO
N CaMOCTOSATENLHO
i padoThI us (uac.) .
il padoThbI
4 IIporuosupoBanue BpeMeHU pabOTEI IpOrpaMm YHNII 1-3 6 OoT4YeT JIOCTYITHO M3
p p P p porp Helenu NOC Homux
4-6 JIOCTYIIHO U3
4 KonTeliHepsl ¢ NPON3BOILHBIM JOCTYIIOM YHNII 6 OTYEeT
p P ocTy HEASIU HNOC Jlomux
7-9 JIOCTYIIHO U3
4 CTpyKTyphI JaHHBLIX Ha OCHOBE ITOJIHOI'O OMHAPHOIO JIepeBa YHNII 8 OoT4YeT
TPYKTYPBIA P /1ep HEHEIN HNOC Jomux
10-14 JIOCTYIIHO U3
4 CcBIIOYHEBIE CTPYKTYPHI JaHHBIX YHUJI 12 OTYET
PYKTYpPHL A HeIeIun NOC Homuk
15-16 OCTYITHO M3
4 XoII-TaOIIHIBL YUII 4 OT4YeT Aocty
Henenu HNOC Jlomux
O0611ast TPYAO0EMKOCTh CAMOCTOSTEIHHOM paboThl O JUCIHMILTHHE (Yac) 36




CamocTtosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeToauYecKoe
Cemect Bun Cpoku 3aTpaTsl Ouenovnoe
Hazpanue pa3snesa, TeMbl obecneyenue
p CaAMOCTOSITEJILHO | BBITIOJIHEH | BpeMeHH CpelacTBo
N CaMOCTOSITeJIHO
i padoThbI usi (uac.) N
il paboThI
W3 HUX 00beM caMOCTOSTENBHON pabOThI C UCIIOJIB30BAHUEM DJIEKTPOHHOTO O0OyUEHUs U 36
JMICTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHH (4ac)

4.3. CONEPKAHUE YYEBHOI'O MATEPHUAJIA

IIporno3upoBanue BpeMeHH paboThl NPOrpaMM.

Tema 1. CpaBHeHHE BpeMeHH pabOThl aITOPUTMOB

[Ipodunuposuuky kona. OyHKIMH AT U3MEPEHUSI BpEMEHH B PA3IMYHBIX SI3bIKaX MporpaMMupoBaHus. GakToOpkl, BIUSIONINE Ha BpeMs paOOThI
nporpamMmel. TecTupoBaHUE TPOU3BOAUTEIIBHOCTH.

Tema 2. BBeeHue B TEOpUIO BBIUUCIUTEIBHOM CI0KHOCTU

[IpencraBienne O BBIYUCIUTEIBHOM CHOXKHOCTH. CpelnHsSsi WU MaKCHUMallbHasl CJIOKHOCTh. ACHMNTOTHYECKHE OIEHKH. KIlacchl CI0KHOCTH.
Meroabl [oKa3aTenbCcTBa OLEHOK CI0KHOCTH. VccnenoBanue Ca0KHOCTH HEKOTOPBIX aITOPUTMOB.
2. KoHTeiiHepsbl ¢ MPOU3BOJILHBIM JOCTYNOM.

Tema 1. MaccuBbI M1 KOHTEHHEPHI C KOHIIEBOW BCTABKOM

[Tpou3BoaBHEIN TOCTYN ¢ 37eMeHTaM. MTepaTopbl MpOM3BOJIBLHOTO jAocTyna B si3bike C++. MaccuBbl ¢ U3MEHsIEMbIM pa3mepoM. Peamtokarus
3JIEMEHTOB U JIOMYCTUMOCTb MTEPATOPOB. Peanmzanusi KOHIEBOM BCTaBKHM 33 aMOPTU3MPOBAHHOE KOHCTAHTHOE BpeMs. Peanu3zanus KOHTEHHEPOB
std::array u std::vector ctanmaptHoi 6ubnmmorekn C++

Tewma 2. CriocoObI OpraHu3aiyy naMsaTu B KOHTeHHepax ¢ MPOU3BOILHBIM JOCTYIIOM.

JIByXypoBHEBasi cxema OpraHu3aluu mnamsaTu. Peanmusarusi UTepaTopoB MPOU3BOIBHOTO JOCTYIA MPU ABYXYPOBHEBOW OpraHU3aIlUU MaMSTH.
CpaBHeHME CXe€M OpraHu3anuu naMsaTu. Peanuzanys KoHTeHepa ¢ KOHIIEBOM BCTaBKOW € ABYXYPOBHEBOM CXEMOM OpraHU3alliy NaMsTH.

Tema 3. Jlek.

KownTeitneps! ¢ aByxcTtoponHeii BctaBkoii B Python u C++. Crioco0sl peanu3aiuu AByCTOpOHHEH BcTaBku. O030p peanu3alny KOHTeHepa
std::deque crannaptHOi OnbMHMoTekn C++. Peanuzanus nexka Ha OCHOBE ITUKIMYECKOTO Oydepa.
3. CTpyKTYpBI JaHHBIX HA OCHOBE MOJHOr0 OMHAPHOTO AepeBa

Tema 1. JIBonuHas ky4a

Peanu3arus xpaHeHus: MOTHOTO OWHApPHOTO JepeBa B MaccuBe. [Iporenypbl ABMKEHHUS MO JAEPEBY CHHU3Y BBEPX W CBEpXy BHH3. MHBapuaHT
JBOMYHOW Ky4ud. AJNTOPUTMBI TTOCTPOSHUS TBOMYHOM KyYH M MX CJIOKHOCTh. AJITOPUTMBI BCTAaBKM W HM3BJICUEHUS DJIEMEHTOB M3 JBOWYHON KY4YH.
Peanu3anus koHTeiiHepa std::priority queue crannaptaoit 6ubnuoreku C++. Peanu3zarus nupaMuganbHON COPTUPOBKA U €€ CIIOKHOCTbD.

Tema 2. JlepeBo OTpe3KOB

AcconuaTuBHbIE onepaluu Ha oTpe3kax. CoxpaHeHue pe3ysbTaTOB BHIYMCICHUI. Briuncienne pe3yibTaToB ONepaluii Ha OTPE3Ke aIropUTMOM



PEKYPCUBHOT'O CIIyCKa M aJrOPUTMOM IoAbeMa. AJITOPUTMBI IIOMCKA B JIEPEBE OTPE3KOB U MX CJI0XKHOCTb. AJITOPUTMBI BBIIIOJHEHUS 3alPOCOB Ha
M3MEHEHHUE JITaHHBIX B JEpEBE OTPE3KOB. [ pynmoBble OTIIOKEHHBbIE onepanuu. Peanusanus JeHUBBIX BBIUKUCIEHUM B JIepeBE OTpe3KoB. Peannsaums
JiepeBa OTPE3KOB B CTUJIE CTaHAApPTHOM OnbanoTexu C++.
4. Ccpl104YHBIE CTPYKTYPbI JAHHBIX

Tewma 1. CBsA3HBIN CIHCOK

Peanuszanus y3ia B CCbUIOUHOM CTPYKTYpE IaHHBIX. Y3€l JBYCBSI3HOTO crnucka. Peanuzanus ureparopa cnucka. Onepanuu BCTaBKHU, yJaJIECHUS,
CKJICHKH M MX CJIOKHOCTh. Peanu3anus koHteiHepa std::list cranmapTHoit 6nbmmoreku C++. BaumonerictBue meto10B size() u splice().

Tema 2. [IlepeBo noucka

Omnpenenenue GMHApHOIO JAepeBa Noucka. Y3en OuHapHoro nepesa. Iloctpoenue nepepa. Ilouck BcTraBka M yJgajieHHE 3JEMEHTOB B JIEPEBO.
Crioco0bl peanuzanuy yaaneHus y3ia. Mtepamus mo nepeBy, peanusanus ureparopa. CI0XHOCTh Omepanuii MOUCKa MPEAbIAYIIEr0 U CIETYIONIETO
aneMeHTa. Peanu3zanus konTeiHepa std::set crangapTHoit Oubanorexku C++ Ha OCHOBE JiepeBa MOUCKA.

Tewma 3. ABJI-nepeBo

[Ipobnema cioxHOCTH omepanuii B JepeBe noucka. COamaHCHUpOBaHHBIE M IOYTH cOaJaHCHpPOBaHHBbIE AepeBbs. Omnepaluud OJUHAPHOIO U
JBOIHOrO moBopoTra. Hekoropble BuIbI MMOYTH cOaJaHCHUpPOBaHHBIX JepeBbeB. MIHBapuaHT KpacHo-uepHoro aepeBa u ABJI-gepeBa. Anropurmsl
6anancupoBku ABJI-nepeBa. Peanusauus konreiinepa std::set crangaptHoit 6ubnuorekn C++ Ha ocHoBe ABJI-nepeBa. CpaBHeHHE CO CTaHAAPTHOM
peanu3anuei.

Tewma 4. CiiyvaiiHble 1epeBbs

Omnpenenenue cimyyaiiHOro jepea. lcmosib30BaHME CIydyallHBIX [€pPEBbEB B MporpamMmMupoBaHuu. OLEHKU BBICOTHI CIIy4ailHOrO JepeBa.
PannoMu3upoBaHHBIE ANTOPUTMBI pa3pe3aHus U CIUSHUS AepeBbeB. PaHIOMU3NPOBAHHBIE AITOPUTMBI YAAJIEHUS U BCTAaBKU U UX CIOXKHOCTL. JlepeBo
C HEsIBHBIMHU Kitoyamu. HesBHBIN Kitou mocienoBaTesbHON MHJeKcaluu. MtepaTop Mpou3BOJBHOTO JTOCTyHa JUIs JIepeBa C HESIBHBIMU KIIOUaMHU.
Peanuzanus koHTeliHepa B cTHIIE CTaHAapTHOM Onbnuorexkn C++ Ha OCHOBE CIIyyaifHOTO JiepeBa C HEBHBIM KITIOYEM MOCIEe0BATENbHOM HHIEKCAIHH.
5. Xdm-Tadaunbl

[Tpunuun xsmupoBanus. Xom-QyHKIUH, BUABL xau-pyHKiui. ColicTBa Xsm-¢pyHkiuid. Ctpykrypa std::hash crangaptaoit 6uGmuoreku C++.
Hekortopele anroputMbl X3MIMpOBaHUS M MX peanuzanus. Xom-tabmunel. Kommmsum B xami-tabnunax. CHHCOYHBI M HUMKIMYECKUH Croco0
paspernieHus Koyusuid. tepanus B Xam-tabnunax. XapakTepUCTUKU U ONTUMM3anus Xaui-radnuil. [loctpoeHne KoHTeHepa Ha OCHOBE XAII-Ta0JIHIL
U CBA3HOTO crniucka. Peanmuzanus konTeitnepa std::unordered set crangaptHoi 6mbmmotexku C++.

4.3.1. IlepeyeHb CEeMUHAPCKUX, NPAKTHYECKHUX 3AHATUI U JIaDOPATOPHBIX padoT

Ne | Nepaspenam| HaumeHoBaHHe CeMHHAPOB, IPAKTHYECKUX H JJA00PATOPHBIX TpynoemkocTh OueHo4HbIe ®opmupyemble

/H TeMbI padort (uac.) cpeacTsa KOMIIETEeHIIUHU
Bcero | M3 Hux (MHAUKATOPBI)*
4YacoB |MpaKTHyec




Kast
MOATOTOBK
a

3

5

7

1.1

Tema 1. CpaBHeHHE BpeMeHHU PabOThI aITOPUTMOB

3

OTYCT

YK-2 (MK vka.1,

NIK vk, UAK vk23)
OIIK-2 (MK onx2.1)
OIIK-3 (MAK onks.1,
NJIK onks.2, UK orix3.3)

1.2

Tema 2. BBeneHnue B TEOpUIO BBIYUCIUTEIBHOM CI0KHOCTU

OTYCT

VK-2 (UJIK vico.1.

MK yk22, UK yi23)
OIIK-2 (MK ork2.1)
OIIK-3 (MK ornxs.1,
MK orxs.2, UK onk3.3)

2.1

Tema 1. MaccuBbl U KOHTEHHEPHI C KOHLIEBOI BCTaBKOM

OTYCT

VK-2 (MJIK vico.1.

MK yk22, UK yi23)
OIIK-2 (MK ork2.1)
OIIK-3 (MK ornxs.1,
MK orxs.2, UK onk3.3)

2.2

Tema 2. CrocoObl opraHuzalMM MNamsITH B KOHTEWHepax ¢
MIPOU3BOJIBHBIM JJOCTYIIOM

OTUCT

YK-2 (MK vka.1,

WK vi2.2, UK vk2.3)
OIIK-2 (MK onk2.1)
OIIK-3 (MAK onks.1,
NJIK ornks.2, UJK orik3.3)

2.3

Tema 3. Jlek.

OTUCT

VK-2 (MK vk,

WK vi2.2, UK vk2.3)
OIIK-2 (MK onk2.1)
OIIK-3 (MAK onks.1,
MK onxs.2, UK onk3.3)

3.1

Tema 1. JIBonuHas kyua

OTYCT

VK-2 (UJIK via1,
WK vk22, MK vk23)
OIIK-2 (MK ork2.1)
OIIK-3 (MK ormxs.1,




MK o 2, UJK orixs 3)

3.2

Tema 2. JlepeBo OTpe3KOB

OTYCT

VK-2 (MJIK vico.1.

WK vk22, UK yi23)
OIIK-2 (UK onk2.1)
OIIK-3 (MK ormxs.1,
MK orxs.2, UK onk3.3)

4.1

Tema 1. CBSI3HBIN CIIUCOK

OTYCT

VK-2 (MJIK vico.1.

WK vk22, UK yi23)
OIIK-2 (MK ork2.1)
OIIK-3 (MK ornxs.1,
MK orxs.2, UK onk3 3)

4.2

Tema 2. JlepeBo noucka

OTYCT

YK-2 (MK vka.1,

WK vi2.2, UK vk2.3)
OIIK-2 (MK omx2.1)
OIIK-3 (MAK onks.1,
NJIK onks.2, UK orik3.3)

4.3

Tema 3. ABJI-nepeBo

OTYCT

VK-2 (MOK k2.1,
WK vi22, UIK vk23 )
OIIK-2 (MJAK  onk2.1)
OIIK-3 (MK orixs.1,
NJIK ornks.2, UJK orik3.3)

4.4

Tema 4. Ciiyualinble 1epeBbst

OTYCT

VK2 (UJIK v,

MK yk22, UK yi23)
OIIK-2 (MK ork2.1)
OIIK-3 (MK ormxs.1,
MK orxs.2, UK onk3.3)

X>1I-Ta0JIuIBI

OTYCT

VK-2 (UJIK via1,

WK vk22, MK vk23)
OIIK-2 (MK ork2.1)
OIIK-3 (MK omxs.1,
MK orxs.2, UK o3 3)

Bcero

32

32




4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUYeHHe CTYJIeHTAMHM B PAaMKaX CaMOCTOAATEIbHOI padoThl
(CP)
1. [IporHo3upoBaHre BpeMeHU padOThI IPOTPAMM.
2. KoHTeitHepbl ¢ IPOU3BOIBHBIM JOCTYIIOM.
3. CTpyKTYphbl JaHHBIX HA OCHOBE MOJIHOIO0 OMHAPHOTO JIepeBa
4. CcbUIOYHBIE CTPYKTYPBI JAaHHBIX
5. Xaur-tabuisl
[ToHBII TepedeHb BONPOCOB U 33JaHUH JIJIsi CAMOCTOSTEIBHBIX padoT JOCTYyIeH Ha cTpanulle Kypca B MOC Jlomuk.

4.4, METOIUYECKHUE YKA3AHMSI [1O0 OPTAHU3ALIUA CAMOCTOSITEJIbHOM PABOTBI CTYJIEHTOB
Meroandeckue peKOMEHAAINYU 110 OPraHU3aIuu CaMOCTOATENLHON PabOThl CTYAEHTOB HOCTYHBI Ha cTpaHulle kypca B MOC [Jomuk.
4.5, TIPUMEPHASI TEMATUKA KYPCOBBIX PABOT (ITIPOEKTOB)

He npenycmoTtpeHo.



5. YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUILIUHBL (MOJLY.JI5T)

a) OCHOBHAS JIUTEepaTypa

1. IMaBnos, JI. A. CtpykTyphbl 1 anroputMel 00padotku nanneix / JI. A. Ilanos, H. B.
ITepBoBa. — 2-¢ u3na., crep. — Cankr-IletepOypr : Jlansp, 2022. — 256 c. — ISBN 978-5-507-
44105-1. — Tekct : anekTpoHHbIH // JlaHb : 35ekTpoHHO-OubnoTeunas cucrema. — URL:
https://e.lanbook.com/book/207563 (nara obparuenus: 21.03.2022). — Pexxum nocrymna: ajis
aBTOPU3. MOJIb30BATENCH.

2. Pomanenko, T. A. [IporpamMMmHbIe KOJUIEKIIMU AaHHBIX. [IpoekTHpoBanue u peann3amnus :
yaeOHoe mocooue st crio / T. A. Pomanenko. — Cankr-IlerepOypr : Jlanp, 2021. — 152 ¢. —
ISBN 978-5-8114-8207-8. — TekcT : aneKkTpoHHBIH // JIaHb : 37eKTPOHHO-OMOIMOTEeYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/183217 (nara oopamenus: 21.03.2022). — Pexxum goctyma:
JUIsL aBTOPHU3. T0JIb30BaTEIICH.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Trokaue, H. A. C#. AIroput™Mbl U CTPYKTYpBI IaHHBIX : yu4eOHOE mocoOue AJis By30B /
H. A. Trokaues, B. I'. Xne6octpoeB. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 232
c. — ISBN 978-5-8114-8247-4. — Texkcr : 2neKTpOHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/172708 (nata o6pamenus: 21.03.2022). — Pexum
JOCTYTIA: JIIsl aBTOPU3. TIOJIH30BATEIICH.

2. Kpynenwok, K. }0. Jlunamuueckue cTpyKTypbl JaHHBIX : ydyeOHoe mocobue / K. FO.
Kpyuenrok. — Hopunsck : HIT'UU, 2013. — 154 ¢. — ISBN 978-5-89009-552-7. — Tekcr :
3JICKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOINOTEYHAS cUcTeMa. — URL.:
https://e.lanbook.com/book/155905 (mata oOpamenus: 21.03.2022). — Pexum gocrymna: s
aBTOPU3. MOJIb30BATENCH.

B) CIIMCOK aBTOPCKHX MeTOHYECKHX Pa3padoToK:

1. Tlonmnble MaTepuanbl €KUM, BKJIIOYAas MpPUMEpPbl MPOrpaMM H  HarsaHO-
WTIOCTpaTUBHbBIE MaTepuainsl. JloctynHel Ha cTpanune Kypca B MOC Jlomuk.

2. VKa3zaHus MO BBINOJHEHHUIO JTAOOPAaTOPHBIX PabOT M A CaMOCTOSITEIbHOW PabOTHI
Hoctymnnsl Ha cTpanuiie kypca B MOC Jlomuk.

3. Buneosanucu nekuuil. JloctynHel 1o ccbuikam Ha crpanuue kypca B MOC Jlomuxk.

r) 0a3pl JAaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIC H MMOUCKOBbIE CHCTEMBI:

1. ISO/IEC 14882:2020 Programming languages — C++ URL:
https://www.iso.org/standard/79358.html

2. JDK 11 Documentation. URL.: https://docs.oracle.com/en/java/javase/11/

3. Python 3.10.4 documentation. URL.: https://docs.python.org/3/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHMUE JUCIUIIJINHbI

6.1. YYEBHO-JTABOPATOPHOE OBOPY/JIOBAHME:
1. Ayaurtopusi, OCHAIIIEHHAs! KOMITBIOTEPAMHU M CETEBBIM 000PYI0BAaHHEM.

6.2. [IPOTPAMMHOE OBECIIEYEHUE:
1. Kommuekt paspaborumka mnpuinoxkenuid Java Platform (JDK) 11, Standard Edition
(pacnpocTpaHsieTcsi OecIIaTHO).
2. NnrerpupoBanHas cpena pa3padorku NetBeans IDE 12 (pacnpoctpansiercst OecruiatHo,
LGPLv2.1, GPLv2 with Classpatch exception).
3. ABromarmueckas mpoBepsitomas cuctema Ejudge contest management system 3.7.9.
(pacmipocTpansieTcs OecIiaTHo).



4. Cpena paszpabotku Code::Blocks IDE 20.03 (pacnpocTtpansieTcs: 6ecruiaTHo).
5. SI3bix mporpammupoBanus Python 3.9 (pacnpocrpansercs GecriaTHo).

6.3. TEXHUYECKHUE U 3JIEKTPOHHBIE CPEJCTBA
NOC EDUCA, DOMIC, mnpe3eHTannoHHoe oOOpyIOBaHHE, IE€PCOHATBHBIN
KOMITBIOTEP C BO3MOKHOCTBIO JIEMOHCTpAIMHU Npe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

[Ipn peanuzanuu JaHHOTO Kypca HCIONB3YIOTCS — CleAylolnue o0pa3oBareibHbIC
TEXHOJOTHHU: TEXHOJOTUU TPAAUIIMOHHOTO OOYYCHHS, HWIPOBBIC TEXHOJOTHH, TEXHOJIOTHH
po0JIEeMHOTO O0y4eHHMsI, TEXHOJIOTUU OOY4YEHHS B COTPYJHUYECTBE, TEXHOJOTMU KOHTEKCTHOTO
00y4YeHUsI, WHTCPAKTUBHBIC TEXHOJOTWH, TEXHOJOTUHU JUCTAHIMOHHOTO OOY4YeHUS, AKTHBHBIC
NeAarornyeckue TeXHOJIOTUH.

8. OHEHOYHBIE MATEPHUAJIBL IVISI TEKYIIET'O KOHTPOJISI
INTPOMEXKYTOYHOU ATTECTAIIUHN

8.1. OLEHOYHBIE MATEPHUAJIBI JUISI BXOAHOI'O KOHTPOJIS

Bxoaunoit KOHTPOJIb 00ecreynBaeTcs BBINOJIHEHHEM yqe6Hor0 IJIaHa 110 MPpEAICCTBYOIIUM
JUCLHHUITIIIMHAM.

8.2. OIEHOYHBIE MATEPHUAJIBI TEKYIIET'O KOHTPOJISA

OIIGHO‘-IHI)IG Marepuraibl NPCACTABICHBI B BUAC 3aaa4 11O IMPOrpaMMHUpPOBaHHIO, BOIIPOCOB C
pa3BepHYTHIM OTBETOM, 33aJaHUH Ha MOHMMAaHHE HCXOJHOro Koja. Bce 3amaHus TOCTyNHBI Ha
ctpanuue kypca B MOC Jlomuk

8.3. OIEHOYHBIE MATEPHUAJIBI TIPOMEXYTOYHOI'O KOHTPOJIA

IIpuMepHBIi NepeYeHb HTOTOBBIX 3aaHMI /I 3a4eTa ¢ OLIeHKOI.

1. Peanu3yiite X31I-TabIuUIBI C UTEpAIEii HA OCHOBE OJIHOHANPABIECHHOTO CITUCKA.

Ha ocHoBe nepeBa OTpE3KOB peaau3yWTe IE€pEeBO IMOIMHOMHUAIBHBIX X3lIeu. [ns 3amaHHOM
CTPOKM OOJBIIOW JUIMHBI CTPYKTypa JIQHHBIX JIOJDKHA TIO3BOJIATH W3MEHSATh CHUMBOJBI B
IIPOM3BOJIBHBIX MO3UIIUSIX U CPABHUBATH MOJICTPOKU MPOU3BOIbHON AyinHEI 32 O(In n).

2. Peanmsylite uTepaTop NPOU3BOJIBHOIO JOCTYINA JUIsl JBOMYHOIO JEpEBa C HESIBHBIMH
kiouamu. Kpome aroro, peanusyiite onepaTopbl IpUCBaUBaHMs U KOMUPYIOLIUE KOHCTPYKTOPHI C
CEMaHTHKOM KOIMPOBAHUSA U C CEMAHTUKOMN IIEPEMEIICHHUS.

3. Peammsyiite metonsl lower _bound(const T &Xx) u upper_bound(const T &Xx) mis ABJI-
nepesa. Kpome 3toro, peanusyiTe onepaTopsl NPUCBaMBaHUS U KONUPYIOLIUE KOHCTPYKTOPHI C
CEMAHTUKOW KOMMPOBAHMS U C CEMAHTUKOW NMEPEMEIICHUS.

4. Ha ocHoBe kiacca set ¢ peanuzanueil B Buae ABJI-nepeBa pazpaboraiite kinacc map. Kiacc
JIOJKEH OBITH OJTM30K 10 BO3MOXHOCTSIM U TI0 MHTpe(deicy K CTaHIapTHOMY KJiaccy map.

5. PeanusyiiTe kinacc HpUOPUTETHOW ouepenu priority queue B COOTBETCTBHUM CO BCEMHU
METOJIaMH U 1Ia0JIOHHBIMU MapaMeTpaMu, IPUCYTCTBYIOIUMU B cTanaapre C++.

6. Paspabotaiite BHemHee pacmmpenue Ha s3plke C++ g Python, peanmsyromree
NPUOPUTETHYIO ouepeab. Kaxplil aneMeHT odepean OyAeT mapoi W3 IENIoro 4Hciia, 3a/1alolero
NPUOPUTET, W MpPOU3BOJIBHOrO oOBekTa Python. Ouepenp nomkHa peaqn3oBBIBATH METObI
append(), pop() u top(). Peanuzamuio TpeOyeTcsi BBIMOIHUTL 0€3 MCTIOIB30BaHUS OMOIMOTEUHBIX
kiaaccoB U Qynkumit C++. CraHmapTHBIH Kiacc vector MCIIONB30BaTh MOKHO. J[1st Bo3Bpara
3HAYEHUsI METOJIaMHU POp U top CIeayeT UCIOIb30BaTh Kitacc tuple.

7. Pazpabotaiite BHemHee pacmmpeHue Ha s3bike C++ mis Python, peanusyromee nepeBo
oTpe3koB. MHTpedeiic MOXHO pa3paboTaTh CaMOCTOSITENIbHO, OJHAKO OH JOJKEH I03BOJISATh
pelaTh Bce 3a/1a4M, KOTOpbIe HMEIOTCS B COOTBETCTBYIOIIEH JIabopaTopHOH padoTe.

8. Paspabotaiite BHemHee pacmpeHue Ha si3pike C++ mist Python, peammsyromee nex. B
Ka4yecTBE pean3allii MOXXHO B3SITh KOJBIIEBOH A€k U3 jabopaTopHOil paboTel. Jlek AoimkeH



MO3BOJIATH XPaHUTh MPOU3BOJIbHBIE 00BEKTHI Python.

9. Paszpabotaiite BHemHee pacmmpenue Ha s3bike C++ mis Python, peanusyromiee nepeBo ¢
HESIBHBIMH KJIIouaMu. B kauecTBe 3HaU€HHUS JAEPEBO JOJIKHO MO3BOJISATH COXPAHSATH MPOU3BOJIbHbBIE
00BexTsl Python.

Pa3paboTunkmu:
JIOLIEHT Kupnuenko Koncrantun JIMuTpueBuy
(moamuck) (3aHMMaeMast I0JKHOCTB ) (®.1.0.)

[IporpamMma coctaBieHa B coorBercTBUU ¢ TpedoBanusmu OI'OC BO no HampaBieHHIO
noaroroBku 02.03.02 «®DynnameHTanbHas uHpOpMaTHKa W WHOOPMALMOHHBIE TEXHOJIOTHI»
(ypoBeHb OakanaBpuaTa), YTBEPXKICHHBIM TMpPUKa3oM MHUHHCTEpCTBA O0pa3oBaHUS W HAyKHU
Poccuiickoit @enepaunn ot 23 aBrycra 2017 r. N 808, 3apeructpupoBanHslii B Muntocte Poccun
«14» centsops 2017 1. Ne 48185 c u3MEHEHUSMU U JOIMOJHEHUSMH C W3MCHCHHUSIMH H
JIOTIOJTHEHUSIMH OT: 26 Hos0pst 2020 1., 8 deBpans 2021 r.

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl AnreOpandyeckux U MH(MOPMALMOHHBIX
cuctem UMUT UT'Y «24» maprta 2022 1.

[Iporokon Ne 9 3aB. kadenpoit [TanTenees B.N.

Hacmoswasa npoecpamma, He moocem Ovimb 6ocnpou3gedeHa HU 8 Kakou ¢hopme bOe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomyuka npocpammsi.



