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COJEPKAHUE



1. IEJH U 3AIAYY TUCHMUTILINHBI

Hean

ChopmupoBaTh KOMIICTCHIIMM B OOJACTH XpaHCHHs JAHHBIX Ha OCHOBE IOHUMAaHUS
MPUHIIMIIOB OPTraHU3alMU CTPYKTYP JAHHBIX M OIICHOK BPEMEHHOU CII0XKHOCTH METOJIOB JIOCTyIa K
JTAHHBIM

3agaun:

HayuyuTcsi MCHoiap30BaTh METOABI IPOTHO3MPOBAHHS BPEMEHHM paOOThI aJrOpUTMOB Ha
OCHOBE TEOPUHU BBIUYUCIUTEIHHONW CIOXKHOCTU. M3yuuTh CmOCOOBI OpraHu3alvyd HaMsTH B
CTPYKTYpax JAaHHBIX C POU3BOJIBHBIM JOCTYIIOM, [IOHUMAaTh OCOOCHHOCTH PEA/UIOKALUU JTAHHBIX U
KOPPEKTHOTO HCIOJBL30BAaHUS HMTEPATOPOB. M3y4uTh yCTPOMCTBO U MPUEMBI PAOOTHI CTPYKTYP
JAHHBIX C OrPAaHUYCHHBIM JIOCTYIIOM: CTEK, O4epeilb, MPUOPUTETHAS Oodepe/b. V3yduTh MpUEMbI
BBITIOJTHEHMS TPYIIIIOBBIX OIEpalMii U OTJIOKEHHBIX BBIUMCICHHNA Ha TIPUMEpE JIepeBa OTPE3KOB.
V3y4uT CCBHUIOYHBIC CTPYKTYPBl JAQHHBIX: CIUCKH M JACpPeBbs. M3yduTh airoputMbl pabOTHI C
pa3IMYHBIME  BUJAMH JIEPEBHEB COPTUPOBKH. HaydwWThbcs peann3oBBIBATH MHOXKECTBA U
OTOOpaKCHHS Ha OCHOBE JICPEBHEB COPTUPOBKHU M XDIII-TAOJIHII.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasa pucuuiuiiHa (MOJYJIb) OTHOCHTCS K 4YacTH MPOrpaMMbl, (Gopmupyemoin
y4acTHUKaMU 00pa30BaTeIIbHBIX OTHOIICHH, M H3y4aeTCsl Ha BTOPOM Kypce.

2.2. Inst uzy4deHusi JaHHOW y4yeOHOM TUCIUTUTMHBI (MOTYJIs) HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, C(OPMHUPOBAHHBIC NPEIIICCTBYIONIMMH TUCIUIUIMHAMU: MaTeMaThka, WH(OpMAaTHKA,
IPOrpaMMHPOBAaHKE, OCHOBBI aJITOPUTMHU3ALIMH, TUCKPETHAS MaTeMaTHKa, TMHEHHAs areOpa, 3bIKA
IPOrPaMMHUPOBAHUS.

2.3. [lepeveHpb MoCHENyOIMUX YYSOHBIX JUCIMILINH, JUII KOTOPBIX HEOOXOIUMBI 3HAHWUS,
YMEHHS W HaBbIKH, (OPMHUPYEMbIC JIAHHOH y4YeOHOW JUCIUIUIMHOW: TPOSKTHPOBAHUE
WH(POPMAIMOHHBIX CHCTEM, AJITOPUTMBI U aHAJIU3 CII0KHOCTH, MHTEIICKTYaJIbHBIA aHAJIN3 JTaHHBIX.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUTIIJINHbI

IIporiecc ocBoeHMs AMCLUUIUIMHBI HalpaBieH Ha (JOpMUpPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuit) B coorBeTcTBrr ¢ ®I'OC BO 1o cooTBeTcTBYIOLIEMY HalpaBiICHUIO
MOJTOTOBKH.

Ilepedyens muIaHNpyeMbIX pe3yJIbTATOB 00y4YCHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBbIX C HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIUH

Nuauxkaropsl
Komnerenuus . PesyabTarhl 00y4eHust
KOMIIeTCHI I
[1K-2 Crnocobnoctb MK rik2.1 3HaeT BUbI CTPYKTYP JaHHBIX, UX
pa3pabaTbIBaTh u|Cniocoben 3aMUCBIBaTh|OCOOCHHOCTH U XapaKTEPUCTUKU
aJanTUpOBaTh MIPUKJIATHOE [TPOTPAMMHBII KO B|YMeeT 3amuchiBaTh MPOTPaMMHBIN
IporpaMMHOE OOECTeYeHHEe. |COOTBETCTBUM C TpeOyeMO#|KOJ C HCIOJIIb30BaHHUEM CTPYKTYp
MapaurMon JaHHBIX.
IIPOrpPaMMHUPOBAHHUS Bnageer HaBBIKOM HCIOJIB30BAaHHUSA
KOHTEIHEePHBIX TUIIOB B
IPOrpaMMHUPOBAHUNU
MK nk22 3HaeT OIICHKH CIIOKHOCTH
Crnocoben BbIOMpAThH Y |BBINIOJIHEHHSI 3aIIPOCOB K JIaHHBIM
aHAJIN3UPOBATh CIOCOOBI|IPM  Pa3IMUYHBIX  CIIOCO0AaX  MX
pelleHrs NPUKIAIHBIX 33a4, |OpraHu3aluu




YMmeer BHIOMpATh U aHATTU3UPOBATH
crocoObl OpraHu3allMyd JaHHBIX B
IIPUKJIAJHBIX IIpOrpamMmax

Bnageer HaBBIKOM HCIOJIB30BAHHUSA
aCCOLIMAaTUBHBIX KOHTEHHEPOB,
MHOYECTB U X3IL-Ta0JIHIL

WK nk23 3naer TpeOGoBaHUS K HHTEpdelicam
CriocoOeH  aanTHUpOBaTh HM|KOHTECHHEPHBIX THIIOB.
Moau(pHUIIMPOBATH YmMmeer aIanTHPOBATh "
MPOrpaMMHOE 00€CIIeYeHUE B|MOAM(PHUIIMPOBATh AJITOPUTMBI B
COOTBETCTBUU C|COOTBETCTBHH C TPeOOBaHUSIMU K
TpeOOBaHUSAMU uHTepdeiicam KOHTCHHEPHBIX
THIIOB.
Bnaneer HABBIKOM
MPOrPaMMHUPOBAHUS UTEPATOPOB U
KOHTCHHEPHBIX THIIOB Ha S3BIKE
C++
I1K-3 Cnocoonoctb /K k3.1 3HaeT MaTreMaTHYECKHUE OCHOBBI

JeMOHCTpanuu o0meHaydHbIX (Crioco0eH WCIIOJTb30BATh|aIapaTa TEOPHH BEIYUCIUTEIHHON
0a30BBIX 3HAHUW|MATeMaTUYeCKUE 3HAHHUS  B|CIIOKHOCTH
MaTEeMaTUYECKUX u|npodeccHoHAIBHON Ymeer ONPENEIATh KJ1ace
€CTECTBEHHBIX HayK U|1eATeTbHOCTH CIOHOCTH TIO alNrOpUTMYy WU
UH(OPMAITMOHHBIX TEKCTY IPOTPaMMBbI
TEXHOJIOTHIA; CIIOCOOHOCTh Brnageer HABBIKOM OILICHKHU
MPUMCHSITh B IUTAHUPYEMOTO BpPEMEHU PabOoTHI
npodecCHOHAIbHON mporpamMMbl TIpu BeIOOpE crioco0a
JESTCIILHOCTH  COBPEMEHHBIC ee pean3aIiym.
S3BIKM  TIPOTPaMMHUPOBAHUSA,
OTIepaIliOHHEIC CUCTEMBI,
DIIEKTPOHHBIE OUOIHOTEKH U
MaKeThl TPOTPaMM, CETEBHIE
TEXHOJIOTHH.
NIK nk3.2 3naer TeopeTuyeckre OCHOBBI
Crnocoben UCIIONIb30BATh|TIOCTPOCHUS CITyYallHBIX JI€PEBBEB,
TEOPETUICCKHE TIPUHITHITBI | X TII-TaOJTUI] " JICHUBBIX
MH(OPMAIIMOHHBIX BBIUHCJICHHE B JIEPEBE OTPE3KOB.
TEXHOJIOTHI B|YMEET peaau30BbIBATh CJIOKHbBIC
npodeccnoHanbHOM CTPYKTYpbl JaHHBIX Ha OCHOBE
NeSATSIIEHOCTH 3HAHUW 0  TPHHOWNAX WX
OpraHu3aIuu
Brageer TexXHWKON peanmzanyu
UTEPATOPOB JI JEPEBHEB M XOIII-
TaOIHIT
MK k3.3 3HaeT OCOOCHHOCTH pealu3aluu
CrocoOeH  MPUMEHSATh  B|KOHTEHHEPHBIX THIIOB B PA3TUYHBIX
npodeccroHanbHOI SI3BIKaX MPOrPaMMHUPOBAHUS
NEATCIIbHOCTH ~ COBPEMEHHBIE| Y MeeT HCIIOJIb30BaTh B
S3BIKM  TIPOTPAMMUPOBAHUS,|TPOPECCHOHATHHON N1eATEeTHbHOCTH
OTepaIioHHbIC CUCTEMBI|I3bIKA  TTPOTrpaMMHUpPOBaHMs Java,

MaKCThl MMPpOrpaMM UM CCTCBLIC
TE€XHOJIOTHH

Python u C++.
Bnaneer HaBBLIKOM
IPOrpaMMHUpPOBaHUs c




UCTIOJIb30BaHUEM CTaHJapTHOU
ounbmuorexku C++, KOHTEHHEPHBIX
tunos Java u Python




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0BeM TUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlbl, 108 yacoB, mpakTudeckas nmoAaroroska 108 gacos.

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

4.1. CONEPKAHME JUCIHUATUIAHBI, CTPYKTYPUPOBAHHOE ITO TEMAM, C YKA3AHUEM BU/I0B YYEBHBIX 3AHATHI U OTBEJIEHHOI'O HA HUX

KOJIMYECTBA AKAJEMMYECKHUX YACOB

Bunsbi yueOHo#i paGoThl, BKJIIOYAs
CaMOCTOSATEJBbHYI0 padoTy o0y4yarommuxcs u

TPYA0EMKOCTH (B 4acax)

DopMbI
KounrakTHas padoTa
Ce TeKyLlero
Ne NpenoiaBaTe/isi ¢ 00y4aruMHUCH
/ Pazaen aucuunJInHbl/ TeMbl Mec Camocros KOHTPOJISI
n/n ™ CeMunapck
TeJIbHAg | YCIEBA€EMOCTH
ue
Jlexumu | (mpaKkTu4iec Konrpoas | pabora +
1 P 0o0y4eHusi | KOHTPOJIb
KHe
3aHATHS)

1 |[IporHo3upoBaHue BpeMeHU PadoThbI NPOrpaMM 4 6 6 1 6 OTYET
Tema 1. CpaBHeHUE BpeMeHH pabOThI aITOPUTMOB 3 3 OTYET
Tema 2. Beenenue B TeOpUIO BEIUUCIUTENBHON CI0KHOCTH 3 3 OTYeT

2 |KoHTeiiHepbl ¢ MPOU3BOJILHBIM A0CTYIIOM 4 6 6 2 6 OTYeT
Tema 1. MaccuBbl U KOHTEHHEPHI C KOHLIEBON BCTABKOM 2 2 OTYET
Tema 2. CriocoObl OpraHu3aluy MaMsATH B KOHTEHHEpax ¢ MPOU3BOJIbHBIM 2 2 OTYET
JOCTYTIOM
Tema 3. Jlek. 2 2 OTYET

3 |CTpPYKTYpbI JaHHBIX HA OCHOBE MOJIHOI0 OUHAPHOIO JIepeBa 4 6 6 2 8 OTYET
Tewma 1. JIBonvnHas xy4a 2 2 OTYeT
Tewma 2. JlepeBo OTpe3KOB 4 4 OTYeT

4 |Ccbl104HBbIE CTPYKTYPBI JaHHBIX 4 10 10 2 12 OTYET




Bunsbi yueoHoii padoThl, BKJIIOYAs
CaMOCTOSITEJIbHYIO PA00Ty 00y4alOLIUXCs H
TPYAOEMKOCTH (B 4acax)
DopMbI
KonTakTHas pabdora
Ce TeKyllero
Ne NpenoiaBaTeisi ¢ 00yJarIUMUCS
y Pa3nes 1ucuunIMHbY/ TeMbI mec Camocrosi | KOHTpPOJIs
wn p CemMuHapCK
TeJbHAas | YCTIeBaeMOCTH
ne
Jlexuuu | (mpakTH4ec Konrpoms | pabora +
1 p o0y4eHusi | KOHTPOJIb
KHe
3aHATHSA)
Tema 1. CBsI3HBINM CIUCOK 2 2
Tewma 2. JlepeBo moucka 2 2 OTYeT
Tewma 3. ABJI-nepeBo 3 3 OTYET
Tewma 4. CiiyvaiiHble 1epeBbs 3 3 OTYeT
5 [X3m-Tadauusbl 4 4 4 1 4 OTYET
HToro yacos 32 32 8 36
4.2. TIJIAH BHEAYJIUTOPHOI CAMOCTOSITEJILHOM PABOTBI OBYUAIOILIUXCS MO JUCLHUTIMHE
CamocTosiTeibHast padoTa 00yyaonuxcs YuebHo-
MeTONYecKoe
Cemect Bun Cpoxn 3aTpatsbl Ouenovnoe 8
Ha3zBanue pa3nesa, TeMbl obecneueHue
p CaMOCTOSITEJILHO | BHITIOJIHEH |  BpPeMeHH CPeACTBO
N CaMOCTOSITEJIbHO
i padoThI s (uac.) .
i padoThI
4 |IIporno3upoBaHue BpeMeHU PabOTHI MPOTpaMM YUII 1-3 6 OTYET AOCTYIIHO H3
p P P p porp Heaenn NOC Homuk
. 4-6 OCTYTHO U3
4 |KoHTeliHepHI ¢ MPOU3BOIBHBIM JOCTYIIOM YUJI 6 OTYET Aocty
Heaenn NOC Homuk
7-9 JIOCTYIIHO U3
4 CTpyKTypBl JaHHBIX HAa OCHOBE MOJHOTO OMHAPHOTO JIepeBa YL 8 OTYET
PYKTYPRL A P 71ep )3 (S (S0 HNOC omux




CamocTtosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeTOIMYecKoe
Cemect Bun Cpoxku 3aTpaTsl OuenovHoe 8
HazBaumue pa3jaesa, TeMbl oGecneueHmne
P CAMOCTOSATEJIBbHO | BBIIIOJIHECH BpPEMEHHU cpeacrso
. CaMOCTOSITETLHO
i padoThbI us (uac.) N
il padoThI
10-14 OCTYIHO U3
4 |CcpUl0YHBIE CTPYKTYPBI JaHHBIX YUJI 12 OTYeT Aoety
HEJIENIN NOC lomux
15-16 OCTYIHO U3
4 XouI-Ta0auIbl YUII 4 OTYeT OCTy
HEJIENIN HNOC lomux
O0611ast TPYAO0EMKOCTh CAMOCTOATEIbHOM paboThl O JUCIMILTHHE (Yac) 36
W3 HuX 00bEeM CaMOCTOSITEILHON PA0OTHI C HCIIOJIb30BAaHUEM DJIEKTPOHHOTO O0Y4EHUS 36
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (4ac)

4.3. COIEP)KAHUE YYEBHOI'O MATEPHAJIA

1. TlporHo3mpoBaHHe BpeMeHH padoThbl IPOrPamMM.

Tema 1. CpaBHeHHE BpeMeHH pabOThl aIrOPUTMOB

[TpodunupoBumky koxa. OyHKIMK 17151 U3MEPEHUs] BPEMEHH B PAa3JIMYHbIX A3bIKaX MporpaMMupoBaHust. GakTopsl, BAMSIONIUE Ha BpeMs paOoThI
nporpammel. TecTupoBaHUE IPOU3BOAUTEIIBHOCTH.

Tema 2. BBeneHue B TEOpUIO BBIYUCIUTEIBHON CI0KHOCTH

[IpencraBienye o BHIYMCIUTENBHOMN CIOKHOCTH. CpeiHss 1 MaKCUMallbHAsl CII0XKHOCTh. AcUMNTOTHYecKHE olleHKH. Kitaccel cnoxuHocTi. MeTtoibt
JI0OKa3aTeNIbCTBA OLEHOK CIO0KHOCTU. MccenoBanue cii0;KkHOCTH HEKOTOPBIX aJITOPUTMOB.
2. Konreiinepbl ¢ NPON3BOJIbHBIM J0CTYNOM.

Tema 1. MaccuBbl U KOHTEHHEPHI C KOHLIEBON BCTABKOM

[Tpoun3BoaBHEIN IOCTYN ¢ 37eMeHTaM. MTepaTopbl MpOU3BOJIBLHOTO jAocTyna B si3bike C++. MaccuBbl ¢ U3MEHsIeMbIM pa3mepoM. Peartokarus
3JIEMEHTOB U JIOMYCTUMOCTb MTEPATOPOB. Peanu3anusi KOHIEBOM BCTaBKM 3a aMOPTU3MPOBAHHOE KOHCTAHTHOE BpeMs. Peanuzamuss KOHTEHHEpPOB
std::array u std::vector crangaptTHoi 6nbmuoTexku C++

Tewma 2. CriocoObI OpraHu3aiyy naMsaTd B KOHTeHHepaxX ¢ MPOU3BOIHHBIM JOCTYIIOM.

JIByXypoBHEBas cCxema OpraHM3aliuy mamsaTu. Peanmusarusi uTepaTtopoB MPOU3BOIBHOTO JOCTYIA MPHU ABYXYPOBHEBOW OpraHU3aIldU IMaMSTH.
CpaBHeHME CXeM OpraHu3anuu namMsatu. Peanuzaims KoHTeiHEpa ¢ KOHIIEBOM BCTaBKOM € ABYXYPOBHEBOM CXEMOM OpraHU3alliy NaMsTH.

Tema 3. Jlek.

KownTteitHeps! ¢ qByxcTopoHHei BctaBkoii B Python u C++. Crioco0sl peanuzanuu AByCTOpOHHEH BcTaBku. O030p peanu3anuu KOHTeHHepa
std::deque crangaptHOif OnOMHoTekn C++. Peanu3anus neka Ha OCHOBE IUKINYECKOTo Oydepa.

3. CTpyKTYpbI JaHHBIX HA OCHOBE IOJHOr0 OMHAPHOIO JepeBa

Tema 1. JIBonunas kyua




Peanuzanus xpaneHus mojiHOro OWHApHOro JepeBa B maccuBe. [Ipoluenypbl ABH)KEHHUS IO JE€PEBY CHHU3Y BBEpX U CBepXy BHHU3. MHBapuaHt
JBOUYHON Ky4H. AJITOPUTMBI TIOCTPOCHUS JABOMYHOW KyYW M UX CIIO)KHOCTh. AJTOPUTMBI BCTABKM M W3BJICUYEHUS 3JIEMEHTOB W3 JBOWYHON Ky4H.
Peanuzanus koHrelinepa std::priority queue crangaptHoii Oubnuorexku C++. Peanuzanus nupaMuganbHOM COPTUPOBKA U €€ CII0KHOCTb.

Tema 2. JlepeBo O0Tpe3KOB

AccouMaTtuBHbBIE onepaluu Ha oTpe3kax. CoxpaHeHHe pe3ysIbTaTOB BhIYMCICHUN. Brluncienre pe3yabTaToB onepanuii Ha OTpe3Ke aJropuTMOM
PEKYPCHBHOTO CITyCKa M QJITOPUTMOM TOJbeMa. AJITOPUTMBI TIOUCKA B JIEPEBE OTPE3KOB M UX CIOXKHOCTb. AJITOPUTMBI BBIIIOJHEHHS 3alPOCOB Ha
U3MEHEHHE JTAaHHBIX B JepeBe OTPe3KOB. ['pynmoBbie OTIOKEHHbIE onepaiuu. Peanusanus JeHUBBIX BBIUKCICHUH B JepeBe OTpe3koB. Peamuzanus
JIepeBa OTPE3KOB B CTUJIC CTaHIApTHOM OnOmoTeku C++.

4. Ccpl104YHbIE CTPYKTYPbI JAHHBIX

Tewma 1. CBsI3HBINM CIUCOK

Peanuzanus y3na B CChUTOUHOM CTPYKTYpe NaHHBIX. Y3€l OBYCBSI3HOTO crucka. Peanuzanus uteparopa cnucka. Omnepanuu BCTaBKU, yJalICHUS,
CKJICHKHM M MIX CJIOKHOCTh. Peanmu3anus konTeitHepa std::list crangaptHoii ondmuorekn C++. B3anmopeiictBue MeTo1oB size() u splice().

Tema 2. JlepeBo noucka

Omnpenenenne OMHAPHOTO AepeBa MoucKa. ¥Y3en ounapHoro aepesa. [loctpoenne nepesa. [louck BcTaBka U yjajieHHE 3JIEMEHTOB B iepeBo. CrmocoOb!
peanuzanuu yaaiaeHus ysna. Utepauus no aepeBy, peanusanus uteparopa. CI0XKHOCTh Omeparuii moucka mpeablIylero U CiaeIyoero dJIeMeHTa.
Peanu3zanus xonTeitHepa std::set crannapraoi oubmmorekn C++ Ha OCHOBE JiepeBa MOKCKa.

Tema 3. ABJI-nepeBo

[IpoGnema ciiokHOCTH onepanuii B iepese norcka. COanaHcupoBaHHbIE U TOUTH cOalaHCHPOBAaHHbIE JepeBbsl. Onepanny OJUHAPHOTO U ABOMHOTO
noBopoTa. Hekoropele Bubpl MoUTH cOaNaHCUPOBaHHBIX AepeBbeB. VIHBapuaHT KpacHO-uepHOro aepea u ABJI-nepeBa. AIropuT™mbl OanaHCUPOBKU
ABJI-nepeBa. Peanuzanus konteitnepa std::set crannaptHoit Oubnuorekun C++ Ha ocHoBe ABJI-nepeBa. CpaBHeHHE CO CTaHIAPTHOM peaTn3ainei.

Tema 4. Citydalinble 1epeBbs

Omnpenenenue cimyyaiiHoro jepea. lcmonb30BaHME ClydyallHBIX J€pPEBbEB B MporpamMmMupoBaHuu. OIEHKH BBICOTHI CIy4aillHOrO JepeBa.
PangomuzupoBaHHbIE aNTOPUTMBI pa3pe3aHus U CIUSHUSA 1epeBbeB. PaH1I0MU3MPOBAaHHBIE AITOPUTMBI YJaJIEHUS ¥ BCTaBKH U MX CII0KHOCTb. J{epeBo ¢
HESIBHBIMH KITFOYaMu. HesBHBIN KITIOY TIOCIIEOBATENbHON HMHIEKcauu. VTepaTop NMpOM3BOJIBHOTO JOCTYyINAa JUIS JIepeBa C HESIBHBIMH KIFOYaMHU.
Peanuzanus koHTeliHepa B cTHIIE CTaHAapTHOM Onbnuorexkn C++ Ha OCHOBE CIIyyaifHOTO JiepeBa C HEBHBIM KITIOYEM MOCIEe0BATEIbHON MHIEKCAIHH.
5. Xom-Tadauusbl

[Tpunuun xsmupoBanus. Xou-QyHKIUH, BUABl xaul-pyHKiuil. ColicTBa Xsm-¢pyHkiuid. Ctpykrypa std::hash crangaptaoit 6uGmuoreku C++.
HexoTopsie airopuT™bl X3IITUPOBAHUS U X peanu3anusi. X mI-ta0auisl. Kommmsun B xomi-tabnunax. CuCOYHbIN U MUKIMYECKUH CIIoco0 pa3perieHus
KoyTM3uid. Mrepanus B Xam-tabiaunax. XapakTepUCTUKH M ONTUMU3AIMs Xa1-Tabaui. [Toctpoenne KoHTelHHEpa Ha OCHOBE X3II-Ta0JIUI] U CBSA3HOTO
criucka. Peanmmzanus konterinepa std::unordered set cranmaptHoi Onbmmoreku C++.



4.3.1. IlepeyeHb cCeMHUHAPCKHUX, MPAKTHYECKHUX 3aHSITHI U JJaOOpPaTOPHBIX padoT

Ne Ne paznena n HanMeHoBaHUe ceMHUHAPOB, NIPAKTUYECKHUX H JIA00PATOPHBIX TpynoemMKocTh OuneHounble dopmupyemblie
n/H TeMBbI padoTt (uac.) cpeacTBa KOMITeTeHIIUH
Bcero | M3 Hux (MHIUKATOPBI)*
4aCOB |MpaKTHYEC
Kast
MOATOTOBK
a

1 2 3 4 5 6 7
1 11 Tema 1. CpaBHeHUE BpeMeHH pabOThI aITOPUTMOB 3 3 oTYeT ITK-2 (MK nk2.1,
MK k2.2, UK nk2.3)
IIK-3 (MK nk3.1,
MK rx3.2, UK rx3.3)
1 1.2 Tema 2. BBegeHue B TEOPUIO BRIYUCIUTEIBHOM CII0KHOCTH 3 3 oTYeT ITK-2 (MK nk2.1,
MK k2.2, UK nk2.3)
IIK-3 (MK nk3.1,
MK k3.2, UK 1ix3.3)
2 |21 Tema 1. MaccuBbl 1 KOHTEHHEPHI C KOHLIEBOI BCTaBKOM 2 2 OTYeT I1K-2 (MIOK nxa.1,
MK rx2.2, UK mk2.3)
I1K-3 (MAK nxsa,
MK k3.2, UK ix3.3)
2 |22 Tema 2. CrocoObl opraHuzalMM MamMsaTH B KOHTeWHepax c| 2 2 OTYET I1K-2 (MAK nx2.1,
MIPOU3BOJILHBIM JOCTYIIOM MK k2.2, UK nk2.3)
I1K-3 (MK mk3.1,
MK rix3.2, UK x3.3)
2 2.3 Tema 3. Jlek. 2 2 OTYET [1K-2 (MK mk2.1,
MK rx2.2, UK nk2.3)
I1K-3 (MAK k3.1,
MK k3.2, UK ix3.3)
3 31 Tewma 1. JIBondnHas ky4a 2 2 oT4YeT IK-2 (MK nk2.1,
WK nk22, UK rx2.3)
I1K-3 (MAK nxs.a,
MK k32, UK 11k3.3)




3.2

Tema 2. JlepeBo 0Tpe3KOB

OTUCT

I1K-2 (MAK nx2.1,
WK mx2.2, UK mk2.3)
I1K-3 (MAK nxs.1,
WK k3.2, UK nx3.3)

4.1

Tema 1. CBSI3HBIN CIIUCOK

OTUECT

I1K-2 (MAK nx2.1,
WK nik2.2, UK rix2.3)
I1K-3 (MAK nxs.1,
WK k3.2, UK nx3.3)

4.2

Tema 2. [lepeBo noucka

OTUCT

I1K-2 (MOK nk2.1,
MK k2.2, UK 1ik2.3)
I1K-3 (MK nxs.1,
MK k3.2, UK 1ix3.3)

4.3

Tewma 3. ABJI-nepeBo

OTUCT

IK-2 (MOK nk2.1,
MK k2.2, UK 1ik2.3)
I1K-3 (MK nxs.1,
MK k3.2, UK 1ix3.3)

4.4

Tewma 4. CiiyqaiiHble 1epeBbs

OTYCT

[IK-2 (MK nk2.1,
MK nx2.2, UK nk2.3)
I1K-3 (MK mk3.1,
MK nx3.2, UK rx3.3)

XouI-TadJauubI

OTUCT

[IK-2 (MK mk2.1,
MK nx2.2, UK nk2.3)
I1K-3 (MK mk3.1,
MK nx3.2, UK x3.3)

Bcero

32

32

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE M3YYeHHE CTYJACHTAMHU B PAMKax caMocToATeabHOil padoTsl (CP)

1. I[IporHo3upoBaHre BpeMeHU padOThl MPOTPAMM.

2. KoHTetHephI ¢ TPOU3BOIBHBIM JOCTYIIOM.

3. CTpyKTypHhI JaHHBIX Ha OCHOBE MOJHOTO OMHAPHOTO JIepeBa

4. CcbUlOYHBIE CTPYKTYPbI JAHHBIX
5. Xo1I-TabIHUIbI

Ilonup1it NEepCUCHb BOIIPOCOB 1 3aJlaHuM 719 CaMOCTOSTEIbHBIX pa60T JOCTYIICH Ha CTpaHUIIC KypcCa B HnoC I[OMI/IK.




4.4, METOIUYECKHUE YKA3AHUSA IO OPTAHU3ALIMA CAMOCTOSITEJIbHOM PABOTHI CTYJEHTOB
MeToaudeckne peKOMEHIalUY TI0 OpraHU3aIlii CAaMOCTOSTELHOM PaboThI CTYICHTOB OCTYITHBI Ha cTpaHulle kypca B MOC Jlomuk.
4.5. TIPUMEPHASI TEMATHKA KYPCOBBIX PABOT (IIPOEKTOB)

He npenycmotpeHo.



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

a) OCHOBHAS JIUTEepaTypa

1. Pomanenko, T. A. IIlporpammubie KoJUIEKIUH TaHHBIX. [IpoekTupoBaHue u peanuzaius :
ydyeOHnoe nocodue s crio / T. A. Pomanenko. — Cankr-IletepOypr : Jlans, 2021. — 152 c. —
ISBN 978-5-8114-8207-8. — TekcT : aneKkTpoHHBIH // JIaHb : 37eKTPOHHO-OMOIMOTEeYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/183217. — Pexxum goctymna: st aBTOPH3. MOJIb30BATEICH.

0) 1OMOJTHUTEJIbHAS JIUTEpaTypa

1. Trokaues, H. A. C#. AlropuT™bl U CTPYKTYPBI JaHHBIX : YdeOHOE rmocoOue it By30B /
H. A. Trokaues, B. I'. Xne6octpoeB. — 4-e u3a., crep. — Canxr-IlerepOypr : Jlans, 2021. — 232
c.— ISBN 978-5-8114-8247-4. — Texkcr : 3neKTpoHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/172708. — Peskum moctyma: 1uist aBTOPH3.
II0JIB30BAaTENICH.

2. Kpynenwok, K. }0. Jlunamuueckue cTpyKTypbl JaHHBIX : yueOHoe 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. — Pexxum moctyna: it aBTOPH3. MOJIb30BaTEIICH.

B) CIIMCOK aBTOPCKMX METOAUYECKUX Pa3padoToK:

1. [TosmHBIe MaTepHAITBI JIEKIWH, BKITFOYAs IPUMEPHI IPOTPAMM U HATJISTHO-MILTIOCTPAaTHBHEIC
Martepuainsl. JloctynHel Ha ctpanuue kypca B MOC Jlomuk.

2. YKa3aHuS 1O BBIIIOJIHEHUIO JAOOPATOPHBIX PabOT M A CaMOCTOSITEJIbHOM pPalOTHI.
Joctynnsl Ha crpanule kypca B MOC Jlomuxk.

3. Buneosanucu nekuuii. JloctynHsl 1o ccbuikam Ha ctpanule kypca B MOC [lomuk.

F) 0a3bl JaHHbIX, nH(bopMaunonﬂo-cnpanoqﬂme H ITOUCKOBBIC CUCTEMBbI:

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 OBOPYJOBAHHUE:
1. Ayautopus, OCHaIlIeHHAs] KOMIIBIOTEPAMU U CETEBBIM 000PYI0BAHUEM.

6.2. [IPOTPAMMHOE OBECITEYEHUE

1. Kommiekr paspaborunka npmioxkeHuit Java Platform (JDK) 11, Standard Edition
(pactipocTpaHseTcst 0eCIIaTHO).

2. UnterpupoBanHas cpena pazpadorku NetBeans IDE 12 (pacnpoctpansiercst 6ecruiatHo,
LGPLv2.1, GPLv2 with Classpatch exception).

3. ABrtomaTHmueckas mpoBepsitomias cuctema Ejudge contest management system 3.7.9.
(pactipocTpaHsieTcst 0€CIIIaTHO).

4. Cpena pazpabdotku Code::Blocks IDE 20.03 (pacrpocTtpansieTcs 6ecIiiaTHo).

5. SI3p1k porpammupoBanus Python 3.9 (pacnpocTpansieTcst 6ecriaTtro).

6.3. TEXHAYECKHE U SJIEKTPOHHBIE CPEJICTBA
NOC EDUCA, DOMIC, mpe3eHTallMOHHOE 00OpYyJIOBaHHE, MEPCOHATbHbBIN
KOMIIBIOTECP C BOSMOXKHOCTBbIO ACMOHCTpAlIN HPCSCHTaI_II/Iﬁ B (bopMaTe pdf



7. OBPA3OBATEJIBHBIE TEXHOJIOTUHN

I[Tpu peanuzanuy 1aHHOTO Kypca UCIIONIB3YIOTCA CIEAyIOIINe 00pa30BaTe/IbHbIE TEXHOIOTUH:
TEXHOJIOTUM TPAJULHOHHOIO OOYy4YeHMs, HUIPOBbIE TEXHOJIOTMH, TEXHOJIOTUU MPOOIEMHOr0o
Oo0y4YeHHsI, TEXHOJOTMH OOyYeHHUS B COTPYAHUYECTBE, TEXHOJOTHMM KOHTEKCTHOIO OOYydYeHHs,
UHTEPAKTUBHbBIC TEXHOJIOIMH, TEXHOJOTUH AUCTAHLIMOHHOTO O0YUYEeHUs, aKTUBHBIE N1€arOTH4YeCKue
TEXHOJIOTHH.

8. OHEHOYHBIE MATEPUAJIbI U151 TEKYIUEI'O KOHTPOJIA U
MNPOMEXYTOYHOM ATTECTAIIUA

8.1. OLEHOYHBIE MATEPHUAJIBI JUIsI BXOJAHOT'O KOHTPOJIA

BxoHOW KOHTPOJIb 00eCTIeYrBAETCS BHIITOJHEHHEM yUeOHOTO MJIaHa 110 MPEeAIeCTBYIOIINUM
JUCLHUTIIINHAM.

8.2. OIEHOYHBIE MATEPHUAJIBI TEKYIIET'O KOHTPO.JIS

OneHouyHble MaTepuaibl MPEJCTaBICHBI B BUJE 33/a4 10 IPOrpaMMUPOBAHHUIO, BOIIPOCOB C
pa3BEepHYTHIM OTBETOM, 3aJaHUN Ha MOHUMAHWE HCXOIHOrO Kojaa. Bce 3amaHusi JOCTYyNHBI Ha
crpanuiie kypca B MOC [lomux

8.3. OIEHOYHBIE MATEPHAJIbI IPOMEXYTOYHOI'O KOHTPO.IS

IIpuMepHBbIii nepeYeHb HTOTOBBIX 3aJaHUI /ISl 324€eTa ¢ OLEHKOM.

1. Peanmu3yiite X31-TabauIbl ¢ UTEpALIUE HA OCHOBE OJIHOHAIPABIEHHOTO CIIUCKA.

Ha ocHoBe nepeBa OTpe3KOB pealln3yWTe JAEPEBO TMOJUHOMUAIBHBIX X3Mied. s 3agaHHOMN
CTpPOKHM OOJBIION JUIMHBI CTPYKTypa JaHHBIX JOJDKHA IIO3BOJIATH M3MEHSATh CHMBOJBI B
MIPOU3BOJIBHBIX MO3UIIUAX U CPABHUBATH MOJICTPOKU MPOU3BOIbHON AnnHbI 32 O(In n).

2. Peanusyiite wurepatop NpPOU3BOJIBHOIO JOCTyINA JUIsl JABOMYHOIO JE€peBa C HESIBHBIMU
kirouamu. Kpome 3Toro, peanusyiite oneparopsl MPUCBAUBAHUS U KOIMPYIOIINE KOHCTPYKTOPHI €
CEMAHTUKOW KOMMPOBAHMS U C CEMAHTUKOW MEPEMEIICHUSA.

3. Peanusyiite metoasl lower bound(const T &x) u upper bound(const T &x) st ABJI-nepesa.
Kpowme sToro, peanu3syiite onepaTopsl MpHUCBaUBaHUS U KOIMUPYIOIINE KOHCTPYKTOPBI C CEMaHTUKOMN
KOIIMPOBAHUS U C CEMAaHTUKOH NEPEMEILECHUS.

4. Ha ocHoBe kiacca set ¢ peanm3anueid B Buje ABJI-nepeBa pa3paboraiite kiacc map. Kiace
JIOJKEH OBITh OJIM30K 110 BO3MOXKHOCTSIM U 110 MHTpe(deiCy K CTaHJapTHOMY KJlaccy map.

5. PeanusyiiTe Kkiacc NpUOPUTETHOM oOdYepedu priority queue B COOTBETCTBHUM CO BCEMU
METOaMH M a0JIOHHBIMU MTapaMeTpaMu, PUCYTCTBYIOIIMMHU B cTangapTe C++.

6. Pazpaboraiite BHemHee pacmmpeHne Ha s3pike C++ g Python, peanmsyromee
IPUOPUTETHYIO ouepeab. Kaxaplil aneMeHT odepenu OyJaeT mapoi M3 IEJIOro YHucia, 33Jarolero
MIPUOPUTET, U MPOU3BOJILHOTO 00BekTa Python. Ouepens momkHa peann3oBeIBaTH METOIBI append(),
pop() u top(). Peanuszanuto TpeOyercsi BBIMOJHUTH 0€3 UCHOIb30BAHUS OMOIMOTEUHBIX KJIACCOB U
¢bynkumit C++. CraHgapTHBIA Kjacc vector HCHoJb30BaTh MOXHO. Jljis Bo3Bpara 3HAYCHUS
METOaMU pop U top CleIyeT MCI0NIb30BaTh Kiacc tuple.

7. Pa3zpabotaiite BHemHee pacmupenue Ha s3bike C++ mist Python, peanusyromee nepeBo
oTpe3koB. MHTpedeiic MOxKHO pazpaboTaTh CaMOCTOATENBHO, OJTHAKO OH JIOJIKEH MO3BOJIATh PEIIaTh
BCE 33/1a4H, KOTOPhIE UMEIOTCSI B COOTBETCTBYIOIIEH J1abopaTopHOi padoTe.

8. Paspabotaiite BHemHee pacupeHue Ha sizpike C++ st Python, peanmsyromee nex. B
KauecTBEe peau3allid MOXHO B3AThb KOJIbLIEBOM JeK M3 jabopartopHoil pa®oTsl. Jlex noimkeH
MO3BOJISITh XPAaHUTh IPOU3BOJIbHBIE 00BEKTH Python.

9. Paspabotaiite BHemHee pacmmpenue Ha si3bike C++ mis Python, peanmsyromiee epeBo ¢
HEsIBHBIMM KJItouaMu. B kauecTBe 3Ha4Y€HHUs AEPEBO JOJKHO MO3BOJIATH COXPAHATH MPOU3BOJIbHBIE
00wekThl Python.



Pa3paboTunkmu:

4@ JIOLIEHT Kupnuyenko Koncrantun JIMUTpHEBHY

(moamuck) (3aHMMaeMast I0JKHOCTB ) (®.1.0.)

IIporpamMma coctaBieHa B coorBercTBUU ¢ TpedoBanusamMu OI'OC BO mno HampaBiieHUIO
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nprka3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot «19» centsiopst 2017 r.
Ne 922, 3apeructpupoBannbiii B Munrocte Poccun «12» oktsa6pst 2017 r. Ne 48531 ¢ usmeHeHusIMH
U jonojiHeHusaMHu ot 26.11.2020 r., 8.02.2021 1.
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