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1. IEJIH U 3AIAYM JTUCHMUTILINHBI

Mean

CdopMupoBaTh KOMIETCHIIMM B 00JIaCTH XpaHEHUs JaHHBIX HAa OCHOBE ITOHWMAaHHS
MPUHIUMIIOB OPTaHU3ALMU CTPYKTYP JAHHBIX U OLEHOK BPEMEHHOM CI0KHOCTH METOJOB JOCTYIA K
JIaHHBIM

3anaun:

Hayuntcst mcnosib30BaTh METOABI NMPOTHO3MPOBAHUS BPEMEHH pPaOOThI aJTOPUTMOB Ha
OCHOBE TECOPUHU BBIUYUCIUTEIHHONW CIOXKHOCTH. M3yuuTh CmOCOOBI OpraHu3aluyd TaMmsTH B
CTPYKTYpax JaHHBIX C IPOU3BOJIBHBIM JIOCTYTIOM, TOHUMAaTh OCOOCHHOCTH peaUIOKAIIMU JaHHBIX U
KOPPEKTHOTO HCIOJIL30BaHUsI HUTEPATOpoB. M3y4UTh yCTPOWCTBO M MPHUEMBI PabOTBI CTPYKTYP
JIAHHBIX C OTPAaHMYCHHBIM JOCTYIIOM: CTEK, OYepe/b, MPUOPUTETHAS OYepeab. V3yuyuTh MpUEMBI
BBITIOJIHEHHS TPYNIOBBIX OMEPALMA M OTJIOKEHHBIX BBIUYMCICHUN Ha MPUMEPE JIepeBa OTPE3KOB.
M3yuuT CCHIJIOYHBIE CTPYKTYpPHl JAHHBIX: CIUCKH W JepeBbs. M3yuuTh alropuTMbl pabOTHI ¢
pa3MYHBIMM  BUJIAMU  JIEPEBbEB COPTUPOBKU. HayuuThCcsi peann3oBbIBaTh MHOXECTBA W
O0TOOpa)KeHMS HAa OCHOBE JIEPEBHEB COPTHPOBKHU M XOII-TAOJIHII.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasa aucuumiuHa (MOMAYJb) OTHOCHTCS K 0Os3aTENbHOM YacTH MPOrpaMMbl U
M3Yy4aeTcsl Ha BTOPOM Kypce.

2.2. Inst uzy4eHusi JTaHHOW y4yeOHOM NUCIUTUTMHEI (MOTYJIs1) HEOOXOAUMBI 3HAHUS, YMEHUS U
HABBIKH, CQOPMHUPOBAHHBIC MPEAMICCTBYIONIMMHA TUCIUTUTMHAMA: MAaTEMaTHYCCKHA aHau3,
uH(pOpMaTHKa, TPOrpaMMUPOBAHKE, OCHOBBI aJITOPUTMHU3ALINU, JUCKPETHAS MaTeMaTHKa, THHEHHAas
anredpa, sI3BIKU TIPOTPaMMHUPOBAHUS.

2.3. [lepedenp mocnenyrOMMX y4eOHBIX JUCIMILINH, AJI KOTOPBIX HEOOXOAMMBI 3HAHUSA,
YyMEHUS ¥ HaBBIKH, (opMUpYyeMble [NaHHOW Y4eOHOW JUCHHUIUIMHOM: MPOCKTUPOBAHHUE
WH(OPMALIMOHHBIX CHUCTEM, TEOpUS AITOPUTMHYECKON CIOKHOCTU, MHTEUIEKTYyalbHbIN aHaIu3
JAHHBIX.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA INCHUITJIMHBI

[Iporiecc ocBOeHUs AUCLMUITIIMHBI HAIpaBieH Ha (OPMUPOBAHUE KOMIIETEHUUH (3JIEMEHTOB
cienyroumx komnereHuuii) B coorBerctBuu ¢ ®I'OC BO 1o cooTBeTCTBYIOIIEMY HAlpaBlIEHUIO
MOJTOTOBKHU.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUYeHHS M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTH/KCHUSI KOMIIETCHIIUH

ANTOPUTMHUYECKUX U
MPOTPAMMHBIX PELICHHI B
00JacTH CUCTEMHOTO U
MIPUKJIATHOTO
porpaMMHUpOBaHUS,
MaTeMaTUYeCKHX,
WH(OPMAIMOHHBIX U
AMHUTAIIMOHHBIX MOJIEJIEH,
CO3/IaHUIO
WH()OPMAITMOHHBIX PECYPCOB
rI100abHBIX CETEH,

IPOrpaMMHUPOBAHUS U THUIIBI
0a3 JaHHBIX, ONEpAIIOHHBIE
CUCTeMbl U OOOJIOUKH,
COBpEMEHHBIE TPOrpPaMMHbIE
Cpenbl pa3paboTKu
WH(POPMAIIMOHHBIX CHCTEM U
TEXHOJIOTUH

Nuauxkaropsl
Komnerennus . PesynbTaTnl 00y4eHus
KOMIeTeH Ui
OIIK-3 Crniocoben WK onxs.1 3HaeT BUIBI CTPYKTYp JaHHBIX,
pa3zpaboTke 3HAaeT OCHOBHBIE  S3BIKU | UX OCOOCHHOCTH U

XapaKTEePUCTUKU
Ymeer 3aIUCHIBATH
MPOrpaMMHBII KOJI v
HCIOJIb30BaHUEM CTPYKTYP
JaHHBIX.

Bnaneer HaBBLIKOM
UCIIOJIb30BAaHUSI  KOHTEHHEPHBIX

THIIOB B IPOI'PaMMHUPOBAHUH




00pa3zoBaTeIbHOr0 KOHTEHTA,
NPUKIIAJIHBIX 0a3 JaHHBIX,
TECTOB U CPEJICTB
TECTUPOBAHUS CUCTEM U
CPEZCTB Ha COOTBETCTBHE
CTaHJapTaM U UCXOTHBIM
TpeOOBaHUSIM

NIK onks.2 3Haer OLIEHKU CJI0KHOCTH
[Tpumensier SI3BIKH | BBITIOJIHEHUS 3aIIPOCOB K JTAHHBIM
MIPOrpaMMHUPOBAHUS U | OIpU Ppa3lUYHbIX CHOCO0aX HUX
COBPEMEHHBIC TIPOrPAMMHBIC | OpraHU3aIuU

Cpelbl pa3paboTku | Ymeer BbIOMpAThH u
MH()OPMAIIMOHHBIX CUCTEM W | aHAJTU3UPOBAThH CTIIOCOOBI
TEXHOJIOT U IUTSL | OpraHu3aluu JAHHBIX B
ABTOMATHU3AINH OW3HEC- | MPHUKIAIHBIX TIPOrpaMmax
MIPOLIECCOB, pemenus | Brnageer HABBIKOM
MIPUKJIATHBIX 3a]a4 | UCIIOJIb30BAHUS ACCOIIMATHBHBIX
pa3IMYHBIX KJIACCOB, | KOHTEIHEPOB, MHOKECTB U XOIII-
co3manus WHPOPMAITMOHHBIX | TAOJIHUIT

pecypcoB rI100aTbHBIX

ceTer, BeaeHus 0a3 JaHHBIX

u UH(GOPMaIIMOHHBIX

XPaHUJIHII

WK orks 3 3HaeT TpeOOBaHUs K
Crnocoben BBIMOJHATH | UHTEpdeiicam KOHTEHHEPHBIX
3a/la4ydl MPOTrPaMMHPOBAHUS, | TUIIOB.

OTNAJKU W TECTUPOBAHUS | YMeEET aIalTHPOBAThH u

MPOTOTHUIIOB  MPOTPAMMHBIX
CpenCTB u
WHGOPMAIIMOHHBIX CUCTEM

MOIUGUIMPOBATE AITOPUTMBI B
COOTBETCTBUU C TPEOOBAHUSAMU K

uHTepdeiicam KOHTEUHEPHBIX
THIIOB.
Bnaneer HAaBBIKOM

IPOrpaMMHUPOBAHUS HUTEPATOPOB
u KOHTeﬁHepHBIX THUIIOB Ha A3BIKC
C++

YK-2 Cnocoben onpenensith

Kpyr 3agad B  paMKax
IIOCTAaBJIEHHOW  LEIu |
BbIOMpAThH ONTHMAaJbHbIE
croco0bl  UX  pelleHus,
UCXOId W3 JCUCTBYIOLIUX
IIPABOBBIX HOPM,
UMEIONINXCA  PECYypCcOB U
OTpaHUYECHUN

WK yka.1

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

3HaeT MOHATUWHBIN anmapar JJs
bopMyITUPOBKH TeNe W 3amad

HUCCIIeI0BaHUI
VYmeer 000CHOBBIBATH
aKTyaJlbHOCTb HCCIIEJOBAHUS,

dbopmynupoBaTh Ha €€ OCHOBE
LEJU U 337a41

Biageer MIpUEMaMH
JIEKOMITO3UIIIHI eI Ha
JIOTUYHBIM U TOCIEA0BATEIbHBIN
Habop 3ajau.

NIK vk2.2

B pamkax mocTaBIE€HHBIX
3aj1a4 OIpEIENsET
UMEIOINECT  PECYPCHl U

OTpaHUYCHUS, TEUCTBYIOIINE
IIPaBOBBIE HOPMBI

3HaeT IMpaBOBBIE HOPMBI B TOM
qucie B 001aCTH aHTUILIaruaTa
YMmeeT ompenensite  pecypcsl,
TpeOyeMble IyE: pelieHus
MMOCTaBICHHOM 3a7aun




Bnaneer HaBBIKOM
pacmpesiesieHuss peCypcoB, B TOM
YyuCJie BPEMEHHU, Uil pelIeHUs
MOCTaBJICHHBIX 3a7a4

NIK yk23 3HaeT NPUHLMIIBI [VIAHUPOBAHUS
PazpabarsiBaer miaH | Ymeer OIICHUBATH CPOKH
peanu3ainu MpoeKTa peaM3ali  ATANoOB  PEIICHUS
3a/1auun
Bnaneer HaBBIKAMH
TJIaHUPOBaHUs PaboT.
OIIK-2 Cnocoben | UJIK omk2.1 3HaeT MaTEeMaTHYECKHE OCHOBBI
MIPUMEHSATH [Tonumaer 0a30BbIC | ammapara TEOPUH
KOMIIBIOTEPHBIE/CYIIEPKOMITb | MIPUHIUIBI ¥ YCTPOWCTBO | BRIYUCIHUTEIHLHOU CIOXKHOCTH
IOTEpHBIE METOJbI, | COBPEMEHHBIX Ymeer OTIPEeIeTIATh KJ1acc
COBPEMEHHOE MPOTrPaMMHOE | HHPOPMAITMOHHBIX CIIOHOCTH [0 QITOPUTMY WIU

066CH€‘I€HI/IC, B TOM YMHCIIC

OTEUYECTBEHHOTO
MIPOUCXOXKICHUS, JUTSE
penieHus 3a1a4y
npodeccuoHanbHOM
JIeSATETbHOCTH

TEXHOJIOTUH U MPOTPAMMHBIX
CpENCTB

TEKCTY MPOTpaMMBbI
Bnaneer HaABBIKOM OIICHKH
IUIAHUPYEMOTO BpeMeHU paboThl
IIpOrpaMMBl IpH BeIOOpE criocoda
€e pean3aluu.

WK ornk2.2

Crnocoben MPUMEHSITh
COBPEMEHHOE TMPOrpaMMHOE
obecrieueHrue (B TOM 4YHUCIE

3naer TeopeTMdeckue OCHOBBI
[IOCTPOCHUS CIly4aiHbIX
JIEPEBbLEB, X3I-TabIUIL "
JICHUBBIX BBIYHUCIICHUC B JCPCBC

OTEYECTBEHHOI'O OTPE3KOB.
MIPOU3BOJICTBA) JUIS PELICHNS | YMEET Pealln30BBIBATH CIIOKHBIC
3aJa4  NMpo(ecCHOHAIBHON | CTPYKTYpPbl JaHHBIX Ha OCHOBE
TSI TeTbHOCTH 3HaHUH O  MPHHOUIAX WX
OpraHu3aIuu
Biageer TexHHMKOW peanmsanuu
UTEPATOPOB JIsl AEPEBHEB U XOIII-
TabJIuI
NIK onx2.3 3HaeT 0COOCHHOCTH pealu3aluu
Crnocoben MPUMEHSTH | KOHTEHHEPHBIX TUIIOB B
CYNEPKOMIBIOTEPHBIE Pas3INYHbIX A3BIKAX
METOBI JJISl PEeUICHUs 33aJad | IPOTPaMMHUPOBAHHSI
npodeccroHanbHOM YMmeer HCTI0JIb30BaTh B
JeSITeIbHOCTH npodeccuoHanbHOM
JeSITeIbHOCTH SI3BIKU

nporpammupoBanus Java, Python
n C++.

Biageer HAaBBIKOM
IIPOrPaMMHUPOBAHMUS c
WCIIOJIb30BAaHUEM  CTaHAApTHOMU

oubnmoreku C++, KOHTEHHEPHBIX
TumnoB Java u Python




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

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

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

4.1. CONEPXKAHME JUCIUATLIANHBI, CTPYKTYPUPOBAHHOE ITO TEMAM, C YKA3AHUEM BHUJ0B YYEBHBIX 3AHATHUI 1 OTBEJIEHHOT'O HA HUX

KOJIMYECTBA AKAJJEMUYECKHUX YACOB

Bunsbi yueOHoi#i paGoThl, BKJIIOYAs
CaMoOCTOSATEJbHYI0 padoTy o0y4yarommuxcs

TPYA0EMKOCTDb (B 4yacax)

DopmMbI
KonrakTHas padoTa
Ce TeKyLlero
Ne NpenoiaBaTeisi ¢ 00y4aruuMHUCH
/ Pazaen aucuunjJanHbl/ TeMbl Mec Camocros KOHTPOJISI
wn T CemuHapck
TeJabHas ycneBaeMoCTH
ue
Jlexumu | (mpaKkTU4iec Kontpoxs | pabora +
t P o0y4eHusi | KOHTPOJIb
KHe
3aHATHS)

1 (Ilporno3mpoBaHue BpeMeHH padoThbl NPOrpaMM 4 6 6 1 6 IIposepka
OTYETOB 10
1a00paTOPHBIM
pabotam

Tema 1. CpaBHeHHE BpeMeHH pabOThl aITOPUTMOB 3
Tema 2. BBeneHue B TEOpUIO BBIYUCIUTEIBHON CI0KHOCTH 3

2 |KoHTeliHepbl ¢ MPOM3BOJIbHBIM J0CTYIIOM 4 6 2 6 IIposepka
OTYETOB 10
1a00paTOPHBIM
pabotam

Tema 1. MaccuBbl U KOHTEHHEPHI C KOHLIEBON BCTABKOM 2 2
Tema 2. CriocoObl OpraHu3anuy MaMsATH B KOHTEHHEPax ¢ IPOU3BOJIbHBIM 2 2
JOCTYIIOM

Tema 3. Jlek. 2 2




Bunsbi yueoHoii padoThl, BKJIIOYAs
CaMOCTOSITeJILHYIO Pa0oTy 00y4yarouxcst u

TPYAOEMKOCTH (B 4acax)

DopMbl
KonTakTHas padora
Ce TeKylero
Ne npenoaasaTesis ¢ 00y4al0IIMMHUCS
u/n Pa3nen aucuMnIMHbBL/ TeMbI Mec CamMocTos KOHTPOJIsI
P Cemunapek TeJabHasi | YCIIEBAEMOCTH
Jlexuuu | (m azinqec Konrpoas | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHue
3aHATHA)

3 |CTpyKTYpBbI JaHHBIX HA OCHOBE MOJTHOT0 OMHAPHOIO JepeBa 4 6 6 2 8 ITpoBepka
OTYETOB IO
na0opaTOpPHBIM
paboram

Tema 1. JIBonuHas ky4a 2 2
Tewma 2. JlepeBo O0Tpe3KOB 4 4

4 |CcblI04HBbIE CTPYKTYPbI IaHHBIX 4 10 10 2 12 [IpoBepka
OTYETOB IO
1a00pPaTOPHBIM
pabotam

Tewma 1. CBsI3HBIN CIHCOK 2 2
Tema 2. [IlepeBo noucka 2 2
Tewma 3. ABJI-nepeBo 3 3
Tema 4. Citydalinble 1epeBbs 3 3

5 Xom-tadauubl 4 4 4 1 4 IIpoBepka
OTYETOB 110
1ab0paTOpHBIM
pabotam

Hroro yacos 108 32 32 8 36

4.2. IITAH BHEAY IUTOPHOM CAMOCTOSATEJbHOM PABOTHI OBYUAOIIUXCSI IO IUCIUIIINHE




CamocTtosTesbHasi padoTa 00y4aronuxcs Y4eOHo-
Cemecr Bun Cpoxu 3aTpatsl OunenovHoe Meroamteckoe
HazBaunmue pa3jaesa, TeMbl oGecneueHmne
P CAMOCTOSAATEJIBbHO | BBIIIOJIHCH BpEeMEHHU cpeacrso
. CaMOCTOSITEJIbHO
i padoThbI usi (uac.) N
i padoThI
OTuetsl no|Marepuaisl
1-3 1abopaToOpHBIM  [Kypca Ha
4  |[IporHo3upoBaHKE BPEMEHH PaOOTHI IPOTPAMM YUIII 6 PaTop yp
1301 (S04 paboram wiarpopme NOC
DOMIC
OTuetsl no|Marepuainsl
. 4-6 1abopaTopHBIM  [Kypca Ha
4 |KoHTelHephl ¢ MPOU3BOJIBHBIM JOCTYIIOM YUJIII 6 patop yp
1301 (SN0 paboram mwiarpopme MOC
DOMIC
OTtyersl no|Matepuarbl
7-9 1abopaTOPHBIM  |Kypca Ha
4 |CTpyKTypbl JaHHBIX Ha OCHOBE MMOJIHOIO OMHAPHOTO JiepeBa YHUJIII 8
PYKTYPHLA p Aep HEeJeTN pabotam mwiatpopme MOC
DOMIC
OTtyersl no|Marepuainsl
10-14 1abopaTOpHBIM  [Kypca Ha
4 |CcpuiouHBIE CTPYKTYPBI JaHHBIX YWJIII 12 patop yp
HeZenum pabotam miatpopme MOC
DOMIC
OTtyersl no|Marepuarnsl
15-16 1ab0paToOpHBIM  [Kypca Ha
4 Xo1I-Ta0InIbL YUJIIT 4 patop Yp
HeZenum pabotam miatdpopme MOC
DOMIC
O0611ast TPYA0EMKOCTh CAMOCTOSTEIHHOM paboThl O JUCIHUILTHHE (Yac) 36
W3 HUX 00beM caMOCTOSTENBHON pabOThI C UCIIOJIB30BAHUEM AJIEKTPOHHOTO O0OyUEHUs U 36
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac)

Buowi camocmoamenvnoti pabomei: YV — evinonunenue ynpaxcuenuii; M — unghopmayuonnwiii nouck, JI — usyuenue rumepamypsl, Il — nanucanue
KOMNbIOMEPHBIX NPOCPAMM.

4.3. CONEPKAHUE YYEBHOTI'O MATEPUAJIA



IIporno3upoBanue BpeMeHH PadoThl MPOrpaMM.

Tema 1. CpaBHeHUE BpeMEHH PaOOTHI AITOPUTMOB

[Ipodunuposuuky kona. OyHKIMH AT U3MEPEHUSI BpEMEHH B Pa3IMYHBIX SI3bIKaX MporpaMMupoBaHus. GakTopskl, BIUSIONIKE HA BpeMs paboThl
nporpammel. TecTupoBaHUE TPOU3BOAUTEIILHOCTH.

Tema 2. BBesieHre B TEOPUIO BBIUUCIUTEIBHOM CIOKHOCTH

[IpeacraBnenue o0 BEIMUCIUTENBHOM ClIOKHOCTH. CpeHss U MaKCUMaIbHAas CII0KHOCTh. AcUMNTOTHYECKUE OolleHKU. Kitacchl cnoskHoctu. MeToabl
JOKAa3aTeNbCTBA OLICHOK CIOXKHOCTH. VccnenoBanue Cl0XHOCTH HEKOTOPBIX alrOPUTMOB.
2. KonTeiiHepbl ¢ MPOU3BOJIbHBIM J0CTYIIOM.

Tema 1. MaccuBbI M1 KOHTEHHEPHI C KOHIIEBOW BCTABKOM

[Ipoun3BoabHEI IOCTYN ¢ 37eMeHTaM. MTepaTopbl MpoOM3BOJIBLHOTO AocTyna B si3bike C++. MaccuBbl ¢ u3MeHsieMbIM pa3mepoM. Peamokarus
9JIEMEHTOB U JOMYCTUMOCTh UTEPaTOpoB. Peanmusaryss KOHIIEBOW BCTaBKM 32 aMOPTU3MPOBAHHOE KOHCTAaHTHOE BpeMs. Peanusarus KOHTeHHEpOB
std::array u std::vector crannaptaoii oubnmorexu C++

Tema 2. CriocoObI Opranu3aiuy naMsTd B KOHTEHHEpax ¢ MPOU3BOIbHBIM JIOCTYIIOM.

JIByXypoBHEBasi cxema OpraHu3anuu mnamsatu. Peanuzarusi uTepatopoB MPOU3BOJIBHOTO TOCTYIA MpPHU JABYXYPOBHEBON OpraHuU3alluy MamsTH.
CpaBHeHHuE cXeM OpraHu3aliy naMaTu. Peanusanus KOHTeHEpa ¢ KOHIIEBOM BCTaBKOM C IByXYPOBHEBOM CXEMOM OpraHu3aluy namsTH.

Tema 3. Jlek.

KownTteitneps! ¢ aByxcroponHeii BcraBkoii B Python u C++. Crioco0Osl peanu3aiuu AByCTOpOHHEH BcTaBku. O030p peanu3aluu KOHTeHepa
std::deque cranmaptHoii Onbmuorekn C++. Peanm3anus 1eka Ha OCHOBE IUKJIMYECKOTO Oydepa.
3. CTpyKTyphl JaHHBIX HA OCHOBE MOJHOr0 OMHAPHOIO JIepeBa

Tema 1. JIBonyHas ky4a

Peanuzanus xpaHeHus moiHOro OWHApHOTrO JepeBa B MmaccuBe. [Iporuenypbl ABMKEHHUS IO JEPEBY CHHU3Y BBEpX U CBEpXy BHHU3. MHBapuaHT
JBOMYHON Kydd. AJTOPHTMBI IOCTPOCHUS JIBOMYHON KyYH M WX CIOKHOCTH. AJITOPUTMBI BCTABKM W W3BJICYCHUS DJICMCHTOB U3 JBOWYHOW KYYH.
Peanu3anus koHTeiiHepa std::priority _queue crannaptHoit 6ubnunoreku C++. Peanu3zarus nupaMuganbHON COPTUPOBKA U €€ CIIOKHOCTb.

Tewma 2. JlepeBo OTpe3KOB

AccolMaTuBHBIE onepanuu Ha oTpe3kax. CoxpaHeHHe pe3ysbTaTOB BHIYMCIECHUHN. BhIuncieHne pe3yapTaToB OMepaluil Ha OTpe3Ke aJropuTMOM
PEKYPCUBHOTO CITyCKa M aJTOPUTMOM IOJbeMa. AJITOPUTMBI MOMCKA B JIEPEBE OTPE3KOB U MX CIOXKHOCTH. AJITOPUTMBI BBITIOJTHEHHS 3alIPOCOB Ha
U3MEHEHHE JTAaHHBIX B JIEpeBE OTPE3KOB. [ pymmoBble OTIOKEHHBbIE omepari. Peannsamusi TEHUBBIX BBIYHCICHUU B JepeBe OTpe3KOB. Peammszarus
JiepeBa OTPE3KOB B CTUJIE CTaHAapTHOM Onbmnorexkn C++.
4. CcbLI0YHBIE CTPYKTYPbI JAHHBIX

Tema 1. CBA3HBIN CIIUCOK

Peanu3arus y3ma B CCBUTOUHOM CTPYKTYpe NaHHBIX. Y3€l IBYCBSI3HOTO CrHcKa. Peanmuzanus uteparopa cnucka. Omnepanuu BCTaBKHU, yIaTCHHUS,
CKJICHKH M MX CJIOKHOCTh. Peanu3anus koHTeiHepa std::list cranmapTHoit Onbnrorekn C++. BaumonerictBue Mmeto10B size() u splice().

Tema 2. [lepeBo noucka

Omnpenenenne OMHAPHOTO JIepeBa MOUCKa. ¥Y3en ouHapHoro nepesa. [loctpoenne nepesa. [lonck BcTaBka v yaJieHHE JIEMEHTOB B JiepeBo. CrocoOb!



peanu3anuu ynaneHus ysia. Urepamnus nmo nepeBy, peanusanus ureparopa. CII0)KHOCTh ONEpaluii MOMCKa MPEIbIIyIIero U CICAYIOMEro IeMEHTA.
Peanu3zanus koHTeitnepa std::set crannapraoi 6ubnmuoreku C++ Ha OCHOBE JiepeBa MOKCKA.

Tema 3. ABJI-nepeBo

[Tpobnema crioskHOCTH onepalyii B nepese nmoucka. CoamaHCUpOBaHHBIC M TIOYTH cOaTaHCUPOBaHHbIE AepeBbs. Onepayu 0JUHAPHOTO U IBOHHOTO
noBopoTa. Hekoropeie BUIBI MOYTH COATaHCUPOBAHHBIX JepeBbeB. VIHBapuaHT KpacHO-4epHOro aepeBa u ABJI-ngepeBa. ANropuTmbl OaaHCUPOBKU
ABJI-nepeBa. Peanuszanus konteinepa std::set cranmgaptaoit 6ndmnorexn C++ Ha ocnose ABJI-nepeBa. CpaBHEeHHE CO CTAaHAAPTHON peann3aliei.

Tema 4. Cniyyaiinbie JepeBbsi

Omnpenenenue cimydyailHOro jaepea. lcmosib30BaHME CIydyalHBIX JE€PEBbEB B MporpamMmupoBaHuu. OLEHKH BBICOTHI CIIy4allHOIO JepeBa.
PanomMu3upoBaHHbIC AITOPUTMBI Pa3pe3aHusl U CIUSHUS epeBbeB. PaHIOMU3UPOBaHHBIE aJITOPUTMBI YAAJICHHUS U BCTABKH U HX CJIOKHOCTH. [lepeBo ¢
HESIBHBIMH KIIFOYaMu. HesBHBIN KITIOY TIOCIIEOBATENBHON HHIAEKcAuu. VTepaTop NMpOM3BOJIBHOIO JOCTYINA JUISL JIEPEBAa C HESIBHBIMH KIIFOYaMHU.
Peanu3zanus koHTelHepa B cTuiie cTaHaapTHOM OnbnnoTexku C++ Ha OCHOBE CIIy4aiHOTO JiepeBa C HESIBHBIM KITFOUEM MOCIIEI0BATEIbHO W HHACKCAITHH.
5. Xom-Tadauusbl

[Mpuamun xsmmpoBanus. Xou-GyHKIUU, BUAbl xaui-GyHkiui. CoiicTBa xam-dyHkiuil. Ctpykrypa std::hash crangaptHoii Oubmuorexu C++.
HexoTtopsbie anropuT™Mbl X3IMUPOBAHUS M HX peanu3anus. Xom-Tabaumbl. Kommmsnu B xam-Tadmunax. CiucouHbIN U IUKIMYECKUH CIIOCO0 pa3perieHus
KoJUTH3Mi. Mtepanus B Xami-tabiumnax. XapakTepUCTHKH M ONITUMU3aIus Xd1-Tabmuil. [ToctpoeHne KoHTelHEpa Ha OCHOBE X3II-Ta0JIUI] U CBSI3HOTO
cniucka. Peanmsanmst konTeiinepa std::unordered set cramnapraoi 6ubnmmorexku C++.

4.3.1. IlepeyeHb ceMHUHAPCKHX, NPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne | Nepaspenau| HaumeHoBaHHe CEMHUHAPOB, IPAKTHYECKHX H JJA00PATOPHBIX TpynoeMKocTh OueHovHble dopmupyemMble
1/H TeMbl pabor (1ac.) cpeacraa KOMIIeTeHIINH
Bcero | M3 Hux (MHIUKATOPBI)*
4acoB |MpaKTHYeC
Kas
NMOAT0TOBK
a
1 2 3 4 5 6 7
1 1.1 Tema 1. CpaBHeHUE BpeMeHH pabOThI aITOPUTMOB 3 3 Jla6oparopusie [YK-2 (MK vik2.1,
paboThI WK yk22 UIK yk23)
OIIK-2 (UOK omk2.1)
OIIK-3 (MAK onks.1,
WK orixs 2,
MK oriks3)




1.2

Tema 2. BBeneHne B TEOPHUIO BRIUUCIUTEIBHOMN CIOKHOCTH

JlaGopaTopHbie
paboThI

VYK-2 (MK vka.1,
NIK yx22, MK yk23)
OIIK-2 (UK omk2.1)
OIIK-3 (MK onk3.1,
MK onks.2,

MK onk3.3)

2.1

Tema 1. MaccuBbI M1 KOHTEHHEPHI C KOHIIEBOW BCTABKOM

JlaGopaTopHbie
paboThI

VYK-2 (MIK vka.1,
NIK yx22, MK yk2.3)
OIIK-2 (UOK omk2.1)
OIIK-3 (MAK oriks.1,
NIK orxs.2,

MK onks.3)

2.2

Tema 2. CnocoOpl opraHuzanuy IaMsATH B KOHTEHHEpax C
MPOMU3BOJIBHBIM JIOCTYIIOM

JlaGoparopHble
paboThI

VK-2 (MAK yk2.1,
NAK vke2 UK vk23)
OIIK-2 (MAK ork2.1)
OIIK-3 (MAK oriks.1,
NAK onixs.2,

MK onks.3)

2.3

Tema 3. Jlek.

JlaGoparopHble
paboTHI

VK-2 (MK vxa.1,
NAK vkz2 UK vk23)
OIIK-2 (MAK orx2.1)
OIIK-3 (MAK oriks.1,
NIK onks.2,

MK onk3.3)

3.1

Tema 1. /[Bonunas ky4a

JlaGopaTopHsble
paboTsl

VK-2 (MK vka.1,
NAK yx22, UK yk23)
OIIK-2 (UOK omk2.1)
OIIK-3 (MAK onks.1,
MK orxs.2,

MK ornks.3)

3.2

Tema 2. [lepeBo 0Tpe3KOB

JlaGopaTopHsble
paboThl

VK-2 (MK vka.1,
NIK yk22 MK yk23)
OIIK-2 (UOK omk2.1)




OIIK-3 (MAK oriks.1,
NIK onks.2,
NIK onks3)

4.1

Tema 1. CBSI3HBIN CIIMCOK

JlaGopaTopHsble
paboThl

VK-2 (UAK vka.1,
NIK yi2.2, UK vk23)
OIIK-2 (MK ornk2.1)
OIIK-3 (MAK oriks.1,
NAK onixs 2,

MK onks.3)

4.2

Tema 2. JlepeBo moucka

JlaGopaTopHbie
paboTsl

VK-2 (MIK vka.1,
NIK yx22, UK yk23)
OIIK-2 (UOK omk2.1)
OIIK-3 (MAK oriks.1,
NIK onxs 2,

MK onk3.3)

4.3

Tema 3. ABJI-nepeBo

JlaGopaTopHbie
paboTsl

YK-2 (MK vka.1,
NIK yx22, UAK yk23 )
OIIK-2 (MOK onk21)
OIIK-3 (UK orks.1,
NAK onks.2, UK onks.3)

4.4

Tema 4. Citydalinble 1epeBbs

JlaGopaTopHsble
paboTsl

VYK-2 (MK vka.1,
NIK yx22, UK yk23)
OIIK-2 (UOK omk2.1)
OIIK-3 (MAK onks.1,
MK onxs.2,

MK ornk3.3)

X1 1I-TA0 NI LI

JlaGopaTopHsble
paboTsl

VK-2 (MK vka.1,
NIK yx22, UK yk23)
OIIK-2 (UOK omk2.1)
OIIK-3 (MAK onks.1,
MK orxs.2,

MK ornks3.3)

Bcero

32

32




4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOSITEIbHOE H3YUYeHHe CTYJIeHTAMHM B PAMKaX CaMOCTOAATEJIbHOI padoThl
(CP)
1. [IporHo3upoBaHe BpeMeHU padOThI MPOTPAMM.
2. KoHTeitHepbl ¢ MPOU3BOIbHBIM JOCTYIIOM.
3. CTpyKTYpHbl JaHHBIX HA OCHOBE MOJIHOTO0 OMHAPHOTO JIepeBa
4. CchlI0YHBIE CTPYKTYPbI JTaHHBIX
5. Xour-tabuisl
[ToHBII TepedeHb BOPOCOB U 33JaHUH JIJIsi CAMOCTOSTEILHBIX padoT JOCTyIeH Ha cTpanulle kypca B MOC Jlomuk.

4.4. METOANYECKHE YKA3AHUSA IO OPTAHU3ALIMA CAMOCTOSITEJILHOM PABOTHI CTYJIEHTOB
MeToaudeckie peKOMEHIAlUY TI0 OpraHU3allii CaMOCTOSITeTLHOW PabOThI CTYICHTOB TOCTYITHBI Ha cTpanulle kypca B MOC Jlomuk.
4.5. IPUMEPHASI TEMATHKA KYPCOBBIX PABOT (IIPOEKTOB)

He mpenycmoTtpeHo.



5. YYEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCLMUILINHBL (MOLY.JI5T)

a) OCHOBHAS JIUTEepaTypa

1. IMaBnos, JI. A. CtpykTypbl 1 anroputMel 00padotku nanneix / JI. A. Ilanos, H. B.
[lepBoBa. — 2-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2022. — 256 c. — ISBN 978-5-507-
44105-1. — Texcr : anekTpoHHbIH // JlaHb : 5eKTpoHHO-O0nOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/207563 (nara o6pamenus: 21.03.2022). — Pexum nocryna: as
aBTOPU3. MOJIb30BATENCH.

2. Pomanenko, T. A. [IporpamMMmHbIe KOJUIEKIIMU JaHHBIX. [IpoekTHpoOBaHWE U pean3anus :
yaeO6Hoe mocooue st crio / T. A. Pomanenko. — Cankr-IlerepOypr : Jlanp, 2021. — 152 ¢. —
ISBN 978-5-8114-8207-8. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OUOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/183217 (mara oopamenus: 21.03.2022). — Pexxum goctyma:
JUIsl aBTOPH3. TI0JIb30BATEIICH.

0) 10MOJTHUTEJIbHAS JIATEpaTypa

1. Troxaues, H. A. C#. AnropuT™Msbl U CTPYKTYphl JaHHBIX : ydeOHOe mocoOue i By30B /
H. A. Trokaues, B. I'. XneboctpoeB. — 4-e uza., crep. — Cankr-IlerepOypr : Jlansb, 2021. — 232
c. — ISBN 978-5-8114-8247-4. — TekcT : 27eKTpOHHBIH // JIaHb : 371eKTpOHHO-OMOIHOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/172708 (mata o6pamenus: 21.03.2022). — Pexxum
JOCTYTIA: JIIsl aBTOPU3. TIOJIH30BATEIICH.

2. Kpyneniok, K. }O. Jlunamuueckue cTpyKTypbl JaHHBIX : ydyeOHoe mocobue / K. FO.
Kpyuentok. — Hopunsck : HI'MU, 2013. — 154 c¢. — ISBN 978-5-89009-552-7. — Tekcr :
3JICKTPOHHBIN // Jlanb : AJNIEKTPOHHO-OMOIMOTEYHAS cUCTEMa. — URL.:
https://e.lanbook.com/book/155905 (mata oOpamenms: 21.03.2022). — Pexum gocryna: s
aBTOPU3. MOJIb30BATENCH.

B) CIIMCOK aBTOPCKHX MeTOHYECKHX Pa3padoToK:

1. ITonHble MaTepUabl TIEKINMA, BKIIOYAs MPUMEPHI IPOrPaMM U HATJISAHO-MILTIOCTPATUBHBIE
maTepuaisl. JloctynHel Ha cTpanuue Kypca B MOC Jlomuk.

2. VKa3zaHus NO BBINOJHEHHUIO JTAOOPAaTOPHBIX PadOT M A CaMOCTOSITENbHOW PabOTHI
Hoctymnsl Ha cTpanuiie kypca B MOC Jlomuk.

3. Buneosanucu nekuuil. JloctynHel 1o ccbuikam Ha ctpanune kypeca B MOC [lomuk.

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

1. ISO/IEC 14882:2020 Programming languages — C++ URL:
https://www.1so.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-TEXHHUYECKOE OBECIIEYEHUE JUCHUITVINHBI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/IOBAHUE:
1. Ayaurtopusi, OCHAILIIEHHAs! KOMITBIOTEPAMU M CETEBBIM 000PYIOBAaHUEM.

6.2. IIPOTPAMMHOE OBECITEYEHME:
1. Kommuekt paspaborumka mnpuioxkenuir Java Platform (JDK) 11, Standard Edition
(pacnpocTpaHsiercsi OecIIaTHO).
2. UnrerpupoBanHas cpena pa3padorku NetBeans IDE 12 (pacnpoctpansiercst OecruiatHo,
LGPLv2.1, GPLv2 with Classpatch exception).
3. ABromarmueckas mpoBepsitomas cuctema Ejudge contest management system 3.7.9.
(pactipocTpansieTcs OecriaTHo).



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

6.3. TEXHUUYECKHWE U DJIEKTPOHHBIE CPEJICTBA:
NOC EDUCA, DOMIC, mnpe3eHTanmoHHoe 0OOpyIOBaHUE, IEPCOHATBHBIN
KOMITBIOTEP C BO3MOKHOCTBIO JIEMOHCTpAIMH Tpe3eHTanuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'NU

HpI/I peam3anun JaHHOI'0 Kypca UCIIOJIB3YIOTCA CICAYIOIIUC 06pa30BaTeanble TCXHOJIOTHH:
TCXHOJIOTUU TpaguIHUOHHOI'O 06yqu1/151, HUI'PpOBBIC TCXHOJIOTHHU, TCXHOJIOI'MH HpOGJIeMHOFO
O6y‘leHI/Ifl, TE€XHOJIOTHH 06y‘leHI/I${ B COTPYAHHUYCCTBEC, TCXHOJOIMH KOHTCKCTHOI'O O6y‘I€HI/ISI,
HHTCPAKTUBHBIC TCXHOJOIMH, TCXHOJIOTHU JUCTAHIITMOHHOI'O 06yqu1/151, AKTUBHBIC IICJaroru4cCKuc
TCXHOJIOTHH.

8. OHEHOYHBIE MATEPHUAJIBI JUIA TEKYIIEI'O KOHTPOJIA A
IMTPOMEXKYTOYHOU ATTECTAIIUHN

8.1. OLIEHOYHBIE MATEPHAJIBI JUISI BXOJIHOI'O KOHTPOJISA

BxonHo# KOHTpOIIb 0OecreynBaeTCs BBIMOJIHEHUEM YUeOHOTO MIIaHa MO MPEANIeCTBYIOIINM
JTUCHUATIITHHAM.
BxonHO# KOHTPOJB HE IPEAYCMOTPEH B BUIE OT/IEIBHBIX MEPOTIPUSATHI.

8.2. OIEHOYHBIE MATEPHAJIBI TEKYIIETO KOHTPO.JISA

Texymumii KOHTPOJIb MPOU3BOJAUTCS MyTEM MPOBEPKU OTUYETOB I10 JIAOOPATOPHBIM paboTaMm.
Nmeertcs 14 nabopaTopHbIX pabOT B KaXKA0H M3 KOTOPBIX OT 5 10 12 3aaHuii 0JTHOTO U3 ABYX BHJIOB:
BONPOCHI C Pa3BEPHYTHIM OTBETOM, 3aJaHMsl Ha HAIHCAaHHWE MPOTPaMM Ha YKa3aHHOM SI3bIKE
nporpammupoBanus (C++, Python). Bee 3aganust noctynuel Ha ctpanune kypca B MOC DOMIC.
OneHka 3a BbIMOJHEHUE Ja0OpaTOpPHOl pabOTHI BBICTABISAETCS MPONOPLHMOHAIBHO YHUCITY
BBITTOJIHEHHBIX 33 JaHH.

B kauecTBe npuMepa Janee NpUBOJIATCS 3aJaHuUs JJabopaTOpHOU padoThI 3

Omeemvme Ha credyoujue 60npochyl.

Ilouemy 6 knacce std::array umepamopul u CCbLIKU HA 3IEeMEHMbl 8ce20a 0ONYCMUMbL,d 8
Kaacce std::vector - nem.

e [louemy maccuswl 6ce20a Xpausam demenmsl 00H020 muna?

e [Ipeononooxcum, 4umo 6 npocpamme 6bl cobUpaemecv UCHONb308AMb OOCHAMOYHO MHO2O
OUHAMUYECKUX MACCUBO8, NPUUEM UX PA3Mep 8 X00e pabomvl NPOCPAMMbL MONCEN CUTLHO
UBMEHAMbCA KAK 6 CIMOPOHY Y8eNudeHus max u 6 cmopouny ymeHvuienus. Cmoum au 6 5mom
caydae ucnonwb3o8ams Kiacc std.:vector ona pabomur? QbocHytime omeem.

2. Bpabome no uzyuenuio spemenu copmuposxu na C++ samenume vector Ha array u cpagrHume
spems pabomvi. Coenatime 8b18000bl.

3. B pabome no uzyuenuio epemenu copmupogxku Ha Python zamenume list na ndarray u
cpasnume gpems pabomol. Coenavime 6v1600bl. COpmupo6Ky ciedyem binoaAHAMb MEMOOOM
numpy.sort(x).

4. Peanusyume na Python ¢ynkyuro cnycka 00 HyIsa ¢ UCNONb308aHUEM OUOIUOMEKU NUMDY.
3adana npamoyeonvras mampuya u3 yenvlx HeompuyamenvHulx yucen. C amou mampuyetl
BbLINOIHAIOMCA Cledyoujue npeobpasosanus. B kasxcooi cmpoke HaxoOUmcs MUHUMATbHbIU
9NeMeHm, Nocie 4e2o0, IMOm INeMeHm GblYUMAemcs U3 6cex JJIeMeHmo8 Cmpoxu. B
pesyivmame 8 KaxdCOOU CmpoKe OO0JXHCeH MNOAYYUmMbCA Xoms Obl 00un Hoaw./lanee
aumano2uuyHoe npeobpazosanue evinousemcs co cmoarbyamu.llpu peanuzayuu mpebyemcs
MAKCUMANbHO UCHONb3068AMb 6CMPOEHHble YYHKYuU. B uacmuocmu, nenv3s ucnonv3osams
Yukawl, pexypcuro u m.o. Muvimu crnosamu, peanuzayusi OOJHCHA 3AKTIOUAMbCA MOJLKO 8



8b1306ax 6cmpoeHnvix yHxkyui. Iloockaska. Haoo ucnonvzosams gynkyuio min u3 xuacca
ndarray ¢ napamempom axis, bluumanue Mampuy u mpancnoHUposauue.

5. Omo 3a0anue onsn sazvika C++. Cozoavime 8exkmop, UCNOIb3Ys, ALIOKAMOP U3 npumepa 8
nexyuu. Ilposepbme, npu Kakux YCA08UAX NPOUCXOOUM DeaioOKaAyus 3JeMeHmMO8 U KaK
onpeoensiemcs pasmep 8vloessieMoll obracmu. 3anuwume aneopumm onpeoeienus pamepa
pe3epsupyemol namsamu npu 6bINOJIHEHUU Memooa resize

6. Paspabomatime wabIOHHbIU KIACC, OAUSKUL NO BO3MOACHOCMAM K std::vector. B kauecmee
umepamopos 8 Hem MOJICHO UCNOb308amb yKazamenu. Tpebyemcs peaniu3o8amos mMemoobvl
resize, begin, end, push_back, pop back, koncmpykmopei nepemewenus u KORUpoBaHusl,
onepamopvl NPUCBAUBAHUSL C CEMAHMUKOU NepeMewyeHus U KONUPOBAHUs, ONepamop
unoexcayuu. Ilpu peannoxayuu s1emeHmos He 3a6vi8aiime UCNOIb308aMb QYHKYUIO MOVe.

B apxus nomecmume mexcmul npoepamm na C++ u Python, ¢paiin ¢ omuemonm.

B kauecTBe pe3ynbTaTa UCIIOTHEHHS pabOThI TpeOyeTcsl MPEeIOCTaBUTh OTYET C OTBETAMU Ha
BOIIPOCHI U TEKCTaMH rporpamm. [IporpamMmbl IpUKpEmISIOTCs B BUAE (HAIOB C HCXOIHBIM KOJIOM.
OTBeTbI Ha BONIPOCHI MOKHO 3aIIUCBIBATh B TETPAAM WIH B JIEKTPOHHOM (opmare.

8.3. ONEHOYHBIE MATEPHAJIBI IPOMEXKYTOYHOI'O KOHTPOJISA

Hrorosas cymma nepBUYHBIX 0aJIOB CKJIabIBAE€TCA U3 0AIIOB, MOTYUYEHHBIX 32 BBITIOTHEHHUE
nabopaTopHbIX padoT (14 paboT ¢ MakCUMaJIbHOW OLIEHKOH B 5 0ajioB) U OAJIOB, MOJYYEHHBIX 32
BBITNIOJTHEHHE UTOTOBOM (3a4eTHOI) paboThl (MakcuMyMm 10 GamoB).

JU1 JOCTHKEHUSI COOTBETCTBUS ¢ OalbHO-pelTHHroBOM cuctemoi MI'Y nepBuuHble Oaibl
MEPECYNTHIBAIOTCS B aTTeCTAI[MOHHbIE Oasuibl o hopmyse 3*max(x,20)+0.5*max(x-20,20), roe x —
NepBUYHBIC OaJUThl 32 Kypc. Jlanee oleHKa BBICTABIISCTCS B COOTBETCTBUU C OaIbHO-PECHTHHIOBOU
cuctemoit UI'Y (80 6amnoB — otnuyHo, 70 6amioB — xopoiiro, 60 6aJijIoB — YOBIETBOPUTEIHHO).

IIpumepHbIii NepeYeHb UTOTOBBIX 3aIaHUI JIJIM 3a4eTa ¢ OLeHKOI.

1. PeanusyiiTe Xa11-TabyInIBl ¢ UTEpALlMEll HA OCHOBE OJIHOHAIIPABIEHHOT'O CIIHUCKA.

Ha ocHoBe nepeBa OTpe3KOB peann3yiTe AepeBO MOIMHOMHAIBHBIX XdImied. [[ns 3amaHHOM
CTPOKH OOJBIIOH JUIMHBI CTPYKTypa JaHHBIX JOJDKHA TIO3BOJISATH HM3MEHSATh CHMBOJBI B
MIPOM3BOJIBHBIX MO3UIIUIX U CPABHUBATH MOJICTPOKU MPOM3BOIbHON AnnHEI 32 O(In n).

2. PeanmsyiiTe uTepaTop NPOU3BOIBHOTO AOCTyNa IS JBOWYHOTO JepeBa C HESIBHBIMHU
kimrouamu. Kpome atoro, peanusyite ornepaTopbl IPUCBAUBAHUS U KOMUPYIOLIHE KOHCTPYKTOPHI C
CEMAHTUKOW KOMMPOBAHMS U C CEMAHTUKOW MEPEMEIICHUS.

3. Peanmu3yiite metobl lower_bound(const T &x) u upper_bound(const T &x) ans ABJI-nepesa.
Kpome storo, peanusyiite orneparopsl IpUCBauBaHUS U KOTIUPYIOLIHE KOHCTPYKTOPBI C CEMAaHTHKOMN
KOMUPOBAHUS U C CEMAaHTUKOH MepeMeIIeHus.

4. Ha ocHoBe kiacca set ¢ peanm3anueid B Buje ABJI-nepeBa pa3paboraiite kiacc map. Kiace
JOJIKEeH OBITH OJIM30K MO BO3MOXKHOCTSIM U MO0 UHTpedeiicy K CTaHAapTHOMY KJIaccy map.

5. PeanusyiiTe Kiacc NpPUOPUTETHOW oOdYepeAM priority queue B COOTBETCTBHHM CO BCEMHU
METOJIaMH ¥ AOJOHHBIMU MapaMeTpaMu, IPUCYTCTBYIOIIUMU B cTannapte C++.

6. PazpaOotaiite BHemHee pacmmpenue Ha s3bike C++ g Python, peanusyromee
IPUOPUTETHYIO ouepeab. Kakaplil aneMeHT odepenu OyJaeT mapoi U3 IeJIoro YHUclia, 337afolero
MIPUOPUTET, U MPOU3BOJILHOTO 00BbekTa Python. Ouepeny nomkHa peann3oBeIBaTh METO B append(),
pop() u top(). Peanuzanmio Tpedyercss BHIMOTHUTH 0€3 UCTOIb30BaHUS OMOTMOTEYHBIX KJIACCOB U
¢bynkumii C++. CraHgapTHBIA Kjacc vector HCHOoJb30BaTh MOXHO. /s Bo3Bpara 3HAYCHUS
METOaMU pop U top ClIeqyeT HCIIONIb30BaTh Kiacc tuple.

7. Paspaboraiite BHemHee pacmmpeHue Ha s3pike C++ s Python, peanusyromee nepeBo
otpeskoB. MaTpedelic MOxKHO pa3paboTaTh CAaMOCTOSITENEHO, OJTHAKO OH JIOJIKEH MO3BOJISITh PEIIaTh
BCE 33/1a4M, KOTOPbIE UMEIOTCSI B COOTBETCTBYIOIIEH JTaOOopaTOpHOU padoTe.

8. PaspaboraiiTe BHemHee pacmmpenue Ha s3bike C++ mia Python, peanusyiromee nex. B



Ka4yeCcTBE pea3allii MOXXHO B3SITh KOJBIIEBOH JeK W3 JabopaTopHOH paboThl. [lek momKeH
MO3BOJISITh XPAaHUTh IPOU3BOJIbHBIE 00beKTHI Python.

9. Paspabotaiite BHemHee pacupeHue Ha si3pike C++ it Python, peanunsyromiee nepeso
HESIBHBIMH KJIFOYaMU. B kauecTBe 3HAUEHUS JEPEBO JAODKHO MO3BOJATH COXPAHITH MPOU3BOJIBHBIC
00bekThI Python.

Pazpaborumnkm:
4@ JIOLICHT Kupnuenko Koncrantun JIMUTpueBuY
(moamuce) (3aHMMaeMast TI0JKHOCTB) (®.1.0.)

[IporpamMma coctaBiena B coorBeTcTBUU ¢ TpeboBanusmu OI'OC BO mo HampaBieHHIO
noarotoBku 02.03.02 «@ynmameHTanpHass wuHQOpMaTHKAa ¥ HH(DOPMAIMOHHBIE TEXHOJOTHH
(ypoBeHb OakamaBpuaTa), YTBEpPXKACHHBIN MpUKa3oM MuHHCTEpCTBAa 00pa3oBaHUSI U HAYKU
Poccuiickoit @eneparuu ot 23 aBrycra 2017 r. N 808, 3apeructpupoBannbiii B Muntocte Poccun
«14» cenTsa6ps1 2017 . Ne 48185 ¢ u3MEHEHUSMHU | IOTIOTHEHUSAMHU C K3MEHEHHUSIMH U JIOTIOJTHEHUSIMH
ot: 26 HosOps 2020 1., 8 deBpans 2021 r.

[TporpamMma paccMoTpeHa Ha 3aceTaHuu Kaeapsl AnredpandecKkux U HHHOPMAITMOHHBIX
cucteM UMUT UT'Y «04» anpens 2023 r.

[Tporokoxn Ne 9 3aB. kadempoit e

Hacmosuwyas npozcpamma, ne moocem 6vimb 60cnpoussedeHa Hu 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopwl-paspadomyuuxa npozpammol.



