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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas nporpamMmma TUCHUIUIUHBI (MOIYJIT) «AJNTOPUTMBI U CTPYKTYpPHI 1aHHbIX. YacTs 1»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEPHbIE  HaykH, Ipo¢wib MamuHHoe O00y4yeHue, YTBEpXKIEHHBIH IMPUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®eneparu Ne 810 ot 23.08.2017
roja.

N3ydeHne quCHUIUIMHBI (MOAYIIS) «AJITOPUTMBI U CTPYKTYpHI 1aHHbIX. YacTh 1» sBisercs
KJIIOYEBbIM Ul (GopMHpOBaHUSA 3(G(EKTUBHOIO MBILIUIEHUS IPOrPaAMMUCTA, IO3BOJIASA
ONTUMU3UPOBATH PEIICHUS 33]1a4, CHH)KATh 3aTPaThl PECYPCOB U YJIy4IlIaTh IPOU3BOAUTEIBHOCTD
IIPOrpaMM B peabHbIX IPUIT0KEHUAX.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHBIE HAyKH, Mpoduin
MamunaHoe oOyuyeHue U BXOJIUT B BapHaTHBHYIO yacTh bioka 1, opMupyemyro ydacTHUKamMu
00pa3oBaTeNbHBIX OTHOMICHUH, KaK TUCIUILIMHA 110 BBIOODY.

Jucnunnuza (MOAYNb) U3y4aercs Ha 2 Kypce B 4 ceMecTpe.

Heab u3y4yeHHss JMCHUIIMHBI (MOAYJISI)! OCBOEGHHE (YHIAMEHTAJIbHBIX NMPUHIIMUIIOB U
METOJIOB aHajlu3a aJrOPUTMOB M CTPYKTYpP JaHHBIX JUISI CO3JaHUSl ONTHUMAJBHBIX U
MaclITaOupyeMbIX IPOrPaMMHBIX PELICHUH.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— ¢opMUpOBaHKE 3HAHMW MO TEMaM: NMPUHIMIIEI PadOThl KOHTEHHEPOB B CTaHIAPTHOU
OubMoTeKe JIIOOOTO s3bIKA MPOTPAMMHUPOBAHUS, B YACTHOCTH, Java;, pa3nu4yHbIe BapHaHTHI
pEeILIeHNns 3aJa4l O COPTUPOBKE; BUBI Pa3peIEeHUs KOJIJIU3NH;

—OCBOEHHE YMEHHM: HCIOJb30BaTh NOAXOJAIIAE WHCTPYMEHTHI W3 CTaHJApTHOMN
OMOIMOTEKH S3bIKa MPOTPAMMHPOBAHUS ISl peaiu3allii allrOPUTMOB; OLIEHUBAThH CII0)KHOCTh U
BpeMs pabOThI IPOM3BOJILHOTO AJITOPUTMA,

— GOopMHpOBaHHE  HABBIKOB  OIEHKM  pa3lMYHbIX  CYIIECTBYIOIIUX  pELICHUH
AITOPUTMUYECKUX 3aJ1a4 U, TPU HEOOXOJUMOCTH, UX YJIYYILIEHUS; HAaBBIKOB BHIOOPA MOIXOSAIINX
ONTUMAJIBHBIX AJITOPUTMOB I PEILIEHUS IPUKJIAJHBIX 3a4a4.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHS IUCIHHILIMHBI (MOIYJsS) IpH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEpCUTETA U B (POpME CaMOCTOSTEILHON PaOOThI 00yUarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIIH U

IlepeyeHpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
JucHMIJInHe (MOIYJII0)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATEIBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIbI
CaMOOIICHKH W aHaJIn3a CBOCH
JIESITCIIBHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U ITIeJIeTIOIaraHus

YK-6.2.

YMeeT cTaBUTh peaalucTUUHbIE U
JOCTHIKUMBIC LCJIH, ONIPCACIIATH
IIPUOPUTETHI B CBOEH
JESITEIbHOCTH, a TAKXKE
pa3pabaThiBaTh U BHEAPATH
IIJIaHBbI IO COBEPIICHCTBOBAHHNIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJYYEHHOU
CaMOOIICHKH

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKH B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKITFOYAst y9acTHe
B TPEHWHTaX, CEMUHApax U
MPOEKTAax, HAIPaBJICHHBIX Ha
pa3BUTHE TNIHON

3¢ (heKTUBHOCTH U
npodhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBEPIIIEHCTBOBATh U
pa3pabaTbiBaTh KOHIICTIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJCIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTHCTHYECKOE MOJICIINPOBaHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXOBI K
UCCIICIOBAHUIO U aHATTU3Y
JIAHHBIX

OIlK-2.2.

Ywmeer pazpabareiBath U
aJarTHPOBaTh MaTEMaTHUECKHUE
MOJIEIH JUTsl pEILICHUS
KOHKPETHBIX MTPOo0IIeM B
€CTeCTBEHHBIX HayKax,
MIPOBOJIUTH UX aHAIIN3 U
BepU(DUKAIHUIO, a TAKKE
WHTEPIPETHPOBATH MOJTYICHHBIE
pe3yabTaThl B KOHTEKCTE
HAy4YHBIX HCCIEI0BaHUN

OIIK-2.3.

NmMeeT nmpakTHUEeCKUNA OMBIT
CO3IaHUSA U FICCIIeIOBAHU
MaTeMaTUYECKUX MOJIeeH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS s JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0iayHO
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHbIC HAYYHbIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. Temaruueckuii njiax

Ne TpynoeMkocTh, akageMH4YeCKHEe YAChI
n/n HaumenoBanue Ounas ¢popma TKY
pa3aena THCOUITHHBI AynutopHasi paboTa CaMocTost (Tekymui
(Moxy.ist) Jlekuun | Cemunapor | Konrp CenLHAs KOHTPOJIb
(MpakThueck | 0Jb ycneBaeMocTH)
padora
ue 3aHATHS)
1 | ba3oBbie aIropuTMbl 2 2 10 JomarHee 3aaHue
2 | Bamaya COPTUPOBKHU 2 2 10 JlomariHee 3aaHue
3 | JluHamudeckoe 2 2 10 JlomarirHee 3a1aHue
MIPOrpaMMHUPOBAHHUE
4 | OCHOBBI AMUCKPETHOU 3 3 16 JlomariHee 3aaaHue
TEOPUHU BEPOSITHOCTEN
5 | AmMopTusupoBaHHoOe 1 1 5 JlomaniHee 3aganue
BpeMs. JIuneiinbie
KOHTEHHEPHI
6 | BeposTtHOCTHBIC 3 3 17 JlomamHee 3aaHue
AITOPUTMBI.
XewmupoBanue. Xeul-
TaOJINIIBI
7 | HepeBbs moucka 2 2 12 JomamHee 3aanue
3auem 4 AJropuT™MHuYecKoe
WHTEPBBIO
Hmozo: 15 15 4 80
Oo6vem oucuyuniunvl (Mooyn) 114
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 3
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Nen/mm HaumeHoBaHue pasaeJia Conep:xanue THCHUITUHBI (MOIYJs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)
1 ba3oBbie anropuTmsl O-Hortanus. AcUMITOTHYECKHI aHaIu3. PexyppeHTHbIe
cooTHomeHus. *Mactep Teopema. BUHAPHBII TOUCK: TI0 OTBETY,
BEIIECTBEHHBIN
[TpedukcHble cyMMbI (MHOTOMEPHBIE), OJIXO/ JABYX yKazaresaen
2 3amada COpTUPOBKHU Teopema o copruposke. [Ipouenypa Merge, copTupoBka
ciausinueM. [loncuet uncna unsepcuii. [lopaspsiiaeie
COPTUPOBKH.
Kyua, HeapSort. [locTpoenue Ky4u 3a JTUHEHHOE BpeMsi.
3 Junamuueckoe JuHamuueckoe mporpaMMUpOBaHHe 2: TI0 IOJOTPE3KaM, PIOK3aK,
MpOrpaMMHUpPOBaHHE *[10 IOJMHOKECTBAM
Junammaeckoe nporpaMMupoBanue 1: oJHOMEpHOe, TByMEpHOe
4 OcHoBBI TUCKpeTHOH Teoprun | OCHOBBI KOMOWHATOPHKHU
BEpOATHOCTEN JluckperHas TeOpHs BEPOATHOCTHU. Y CJIOBHAsI BEPOSTHOCTD,
¢dopmyina baiteca, hopmyia noiaHOHN BeposSTHOCTH
Maroxu1lanue U Iucrepcust
5 AMOpTU3MPOBAHHOE BpEMSL. AMOPTH3AITMOHHBIN aHATHN3. JIMHAMIYECKH PACIITHPSIOIIANCS
Jlunelinple KOHTEHHEPHI MaccuB. Cnucku. Crek, Ouepenp, JIByCTOPOHHSSI 0Yepeib
6 BeposiTHOCTHBIE aNrOPUTMBI. BepositHocTHas cnoxuocTh. Quicksort, quick select. [lonsitue
XemupoBaHue. Xem-TabauIel | Xem-QyHKIuH. Pa3penienne Koum3uii METOIOM IIeTIOUCK.
YHHBepcabHbIe ceMeNHCTBa Xe-(QDyHKINH. ACCOaTUBHbIE
KOHTEHHepHI. k-He3aBUCHMBbIE CeMENHCTBa Xel-(DyHKINH.
AnroputMm FKS. ®mietp biayma
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Paspenienue Koamu3uii METOA0M OTKPBITON aJpecaluu.
WpeanpbHoe XemupoBaHue. XelUPOBAHUE KYKYIITKOU

JlepeBnbs noucka

JlepeBbs moucka: 6a3oBbie oneparuu. KpacHo-uepHoe JiepeBo:
Teopema o BBICOTE, BCTaBKa. Splay-1epeBo
JlekapToBO JIepeBO MOUCKA IO IBHOMY U HESIBHOMY KITFOYaM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 Jr000i TOUYKH, T1ie eCTh NOAKII0oUeHHe K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHosnas numepamypa:

1. Contuc, M. BBeicHHE B aHAJIM3 aJITOPUTMOB : TIPaKTUYeCcKoe pykoBoacTBO / M. Conrtuc
; mep. ¢ anr. A. B. Jlorynoga. - Mocksa : IMK Ilpecc, 2019. - 279 c. - ISBN 978-5-97060-696-4.
- Texkcr : anextponnsii. - URL: https://znanium.ru/catalog/product/2201221.

2. JloyHu, A. AITOpUTMBI M CTPYKTYpPHI JJaHHBIX. M3BIIeueHue nHpopMaliu Ha s3bIke Java
: mpakTHueckoe pykoBojactBo / A. Jloyuu. - Cankr-IlerepOypr : [lutep, 2018. - 240 c. - (Cepus
«becrcemeper O’Reilly»). - ISBN 978-5-4461-0572-4. - Tekct : snextponHsni. - URL:
https://znanium.com/catalog/product/1760855.

Jlonoanumenvhan numepamypa:

1. bxaprasa, A. I'pokaem anroputmsl. MimtocTpupoBaHHoe ocodue Juis MporpaMMHUCTOB
1 JIFO0ONBITCTBYIOMKX : TIocodue / A. bxaprasa. - Cankr-IletepOypr : ITurep, 2021. - 288 c. -
(Cepus «bubnuoreka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekcr : 3M€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

2. Memxenosud, [I. ANTOpUTMBI W CTPYKTYpPHI IJISI MAacCHBHBIX HAaOOpPOB JTaHHBIX
npakTudyeckoe pykoBozcTso / J[. Memxenosuu, 3. Taxuposud ; nep. ¢ auri. A. B. JloryHosa. —
Mocksa : IMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anexktponHsIit. - URL:
https://znanium.ru/catalog/product/2205044.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM IJIAHOM.

[TomerieHus1, KOTOpbIE MPEACTABIAIOT COO0M yueOHbIE ayIUTOPUH ISl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUIA, 3aHATHH CEMHHApCKOro (NPakTUYEeCKOTO0) THIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMH CPEICTBAMHU OOYYEHHs], CIIyXKalllMMU JJIsl TpeACTaBlIeHUs] yueOHOI
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne aucumInHbl (MOIyIs) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMU | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMH KATBbKYIISTOPAMH;

— CIeLMANM3UPOBAHHBIM 000PYAOBaHHEM, BKIIIOYAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00YJaIONMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIC
JUI WCHOJb30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
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https://znanium.ru/catalog/product/2201221
https://znanium.com/catalog/product/1760855
https://znanium.com/catalog/product/1739631
https://znanium.ru/catalog/product/2205044

OCHAIIIEHbl KOMIBIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» n
obecrieueHHEeM  JIOCTyna B JJIEKTPOHHYI  HH(DOpMaNMOHHO-00pa30BaTENbHYIO — Cpely
YHuBepcurera.

OOyyaromuMcesl IPENOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHATBHBIM 0azaM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne | HaumeHoBaHue nopraJa (U31aHus, Kypca, I0OKyMEHTAa) Cceblika
1 | Karactpodsl, cruxuiinpie OeCTBHSA, aBapHH, JTUACMHUH. http://www.disasters.chat.ru
ConHeyHasi 1 reOMarHUTHAsI AKTUBHOCTb. /€)KeTHEBHBIIH
0030p
2 Karasor o 6e30nacHOCTH KU3HEAEATENILHOCTH http://www.eun.chat.ru
3 | Hayunas snekrponnas oubnuoreka elibrary.ru 6ubnmorexa | https:/elibrary.ru/defaultx.asp
4 | Baza gannbIx s | T-crienuanucTo https://habr.com
5 | ba3a mannbix ScienceDirect https://www.sciencedirect.com
6 | OdunuanbHbli callT MUHHCTEPCTBA HAYKH U BBICIIIETO https://minobrnauki.gov.ru/
obpazoBanus Poccuiickoit @enepanyn
7 | ®enepanbhbiii mopTan «Poccuiickoe obpa3oBanue” https://www.edu.ru/
8 | Mudopmanmonnas cucrema "EnnHoe 0KHO A0CTyma K http://window.edu.ru/
o0pazoBareibHBIM pecypcam”
9 | EaunHas Ko/uieKIus U poBhIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos
10 | depepanbHblil eHTP HHPOPMAIIMOHHO - 0Opa3oBarenbHbIX| http:/fcior.edu.ru/
pecypcoB
11 | CaiiT pa3iInyYHBIX IIATHHOB https://maven.apache.org/plugins/
12 | Maven central repository - xpanuuiie OHOITHOTEK U https://mvnrepository.com/repos/cen
(hpeiiMBOPKOB tral

[lepeuenp HMHPOPMAIIMOHHBIX TEXHOJOTUH, WCHOJB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CLIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacmpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows 3apy0exHOe JIMIIEH3HOHHOE
Client, Server)
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe cBOOOJTHO pacpoCTpaHsieMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, 3apy0exHOe JIMIIEH3HOHHOE
OneNote)
TeXstudio 3apyOekHOe CBOOOIHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHIEMOE
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHHUS M Y4eTa BPeMEHM:
Toggle app | sapy6exHoe | cBOGOIHO pacnpocTpansiemMoe
CucteMsbl ynpapjeHHsI TPOEeKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | nuuensuonnoe
CucTeMBbl ynpasJieHusi 6a3aMi IaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexuoe | nunensuonHOE
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Cucremsl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for 3apy0exHOe JIUIEH3HOHHOE
HyperV

Cl'lpaBO‘lHO-l'lpaBOBble CHUCTEMBI:

KOHch'II)TaHTHJ'IIOCZ CIIpaBOYHO- OTCUYCCTBCHHOC JJUMIICH3UOHHOC

MIpaBoOBasi CUCTEMa
CpencrBa aHTUBHPYCHOIM 32l ThHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucrtembl ynpaJjeHusi oudanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHuCHI U CJIYKObI:

Bind 3apyOeKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEMOe

7. MeToauyecKkue U OLIEHOYHbIE MAaTePHAJIbI
MeToanyeckue yKka3aHus JJi 00y4al0MIMXCs 110 OCBOEHUIO TN CHUIIHHBI (MOXYJIA)

B nporecce u3yueHus AUCHUIUIMHBI (MOYJIA) «AJTOPUTMBI U CTPYKTYPHI AaHHBIX. YacTh
1» B paMKax TEKyIIEero KOHTPOJS YCIIEBAEMOCTH HCIIONB3YIOTCS TaKUE BHIBI y4eOHOU paboThI,
KaK JIEKIIUM, CEMUHAPBI, JOMAIHUE 33JIaHUs, AITOPUTMUYECKOE UHTEPBbIO, a TAKKE Pa3IuUYHbIC
BUJBI CAMOCTOSTEIIEHOW pabOTHl 00YUYAIOIIMXCS MO 3a/IaHUI0 MTPETIoIaBaTeNs, HalpaBIeHHbIC HA
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIyIeHHMe  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE UHULIUATHB.

Jlexyus — cuUCTeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak IMpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBaTh OCHOBHBIC WIEH, BHIBOJABI W OOOOIICHWS JIEKIMH; BBIACIATH Ba)KHBIE MBICIH,
KJIIOYEBbIE CJIO0Ba W TepMUHBL. HeoOXonmMo OTMETHTHh BOIPOCHl WIIM MaTepHalibl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JuTepatype. Ecimu
pa3o0paThCsi B MaTepuane He YAaercs, cleayeT CcOpMYIMpOBaTh BONPOC U 3a4aTh €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMHUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 Gopma yueOHOU NEsITeNbHOCTH, MPOBOJMMAS B YU€OHOM 3aBEJCHHUU O]
PYKOBOJICTBOM IpENoaBaTes, € CTYJCHTbl aKTUBHO YYaCTBYIOT B OOCYX/IEHUSX, TPAKTHUYECKUX
3aJJaHusAX U Jpyrux GpopMax B3auMoeiicTBuS.

Jlns ycrienrHoi moAroToBKU K CEMUHApY pPEKOMEHAYEeTCs 3apaHee O3HAKOMHTBCS ¢ TEMOM
3aHATUS M OCHOBHBIMH MaTepHajamMH, 4ToObl MMETh BO3MOXKHOCTH AaKTMBHO Y4YacTBOBaTh B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U UJIEU JUIsl OOCYXKJIEHUS, YTO TTOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jomawnee 3a0anue — HabOp 3aJaHUI IO TEMaM HEJIEITH.

[Ipu pabore Hajx JOMAIIHUMH 33/JaHUSIMH  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUs. PexomMeHyeTcs pa3ouBaTh 3aJjaHus Ha 3Talbl, YTOOBI
u30exaTh MEPerpy3kd W Jydllle yCBOUTH Marepuai. lcmonb3oBaTh pa3inuyHble HMCTOYHHUKH
uH(popMalnu, BKI0Yas yaeOHUKH U OHJIaH-pecypcChl, AJis 0oJee rTyOOKOro MOHMMaHUSI TEMBI.

Aneopummuueckoe uHmepsvbl0 — 3TO THII TEXHHYECKOTO coOeceloBaHUs, KOTOPBIN
MIPOBEPSET yMEHHE pa3padoTunKa pemaTh 3a/1a4l Ha allTOPUTMBI U CTPYKTYpbI JaHHBIX. Ero 1ens
— HE CTOJIBKO MPOBEPUTH 3HAHUE CHHTAKCHCA S3bIKA, CKOJIBKO OIEHUTHh MBIILIEHUE, CIIOCOOHOCTh
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K ONTUMM3AIHH U pabOTy C OrpaHUYCHUSIMH.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAINpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHON pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM y4acTHU MperoaBaTelis. 3aauu CTyICHTa BKJIIOYAIOT padboTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHUE JOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YIeOHO-HUCCIIEIOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs MO JUCHUILUIUHE (MOIYJII0)

Kputepun nosyyeHusi ypoBHA M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHUHIi 1O
AUCUUIIMHE (MOAYJI0) KAJITOPUTMBI U CTPYKTYPHI JaHHBIX. HacTb 1».

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYaIOMUXCS MO JUCHUIUIHHE (MOIYJIIIO)
OCYIIIECTBIISICTCS B BUE TEKYIIETr0 KOHTPOJISl yCIIEBAEMOCTH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema, IPU STOM IIPOBOAUTCS OI[CHKA KOMIETEHUIUH, CPOPMUPOBAHHBIX MO TUCIUILINHE.

Jlns oleHMBaHMS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHON
MATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OILICHKA OIICHKA 3a4er 00y4eHHMs MO JMCHUTLVINHE (MOIY.JTI0)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTAMYHO 3auTeHo W3IIOKEHHBIMH B paboueil mporpamme, W

8 OTINIHO 34YTEHO rTyOOKO OCMBICIISIET JAMCUMILIMHY (MOIYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIEHTHUPYs BHUMaHUE Ha HanOojee BayKHOM.
Ymeer aHAIIM3UPOBATH, CPaBHHBATB,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETH3UPOBATh M  CHUCTEMATHU3UPOBAThH
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTbI M  YCTaHaBJMBas  MPUYMHHO-
CIIeNICTBEHHBIE CBs3M. YeTko QopmMyaupyer
OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabTaThl aHaJIN30B u JIPYTHX
UCCIICIOBAHNH, a TaKKe pelaeT CIIOXHbIE
3agauu. CTYJICHT XOpOIIO 3HAKOM C METOJIAMH
WCCIIEI0OBaHNS, HEOOXOIMMBIMU JUTSE
NPAaKTUYEeCKOW  JESTENbHOCTH, W yMeEeT
CBSI3BIBATH TEOpEeTUIECKUe ACTICKTHI
JMUCIUILTAHBL  (MOAYJSL) C TPAKTHYECKUMHU
3aJ]auaMH.

Xoporo 3aureHo CrygeHnT o0OmamaeT B3HAHUSIMH TpEaMeTa

6 Xopomo 3a4yTeHo MOYTH B TIOJHOM o0OBbeMe  paboueit
MPOrpaMMbI M CaMOCTOSTEIILHO, JIOTUYECKH
MOCJICAOBATEIBHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKI[CHTHPYsS BHUMaHHE Ha

HanOoJiee 3HAYUMBIX MOMeHTax. OH yMmeer
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yJabTaTa

OLICHKA OLICHKA 3a4ger 00y4eHHMs MO0 JUCHUTUINHE (MOIY.JTI0)
aHAJIN3UPOBATh, CpaBHMBATB,
KJIacCH(pUIMpPOBaTH, 00001maTh,

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4EeHHBIH  MaTepuall, BBIAENAA  €ro
KIIOYEBbIE  ACHEKThl W yCTaHABIMBAsl
MPUYUHHO-CIIEJICTBEHHbIE CBSI3U.
DopMynupyeT CBOM OTBETbl, YBEPEHHO
UHTEPIPETUPYET pe3yJabTaThl aHAIU30B MU
JIpyTHX HCCIEIOBaHUM, a TakXKe pelaeT
CIIO)KHBIE CUTyalMOHHbIE 3afaud. CTyneHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIeI0BaHUs,
HEO0XOIUMBIMH IS MIPAKTUIECKON
JIeATeNIbHOCTH, WU YMEeT  CBS3BIBaTh
TEOPEeTUYECKHE  acleKThl IpeaMeTa ¢
MPAaKTUYECKUMH 33Ja4aMH.

5 Y IOBNETBOPUTENBHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BAETBOPUTENBHO|  3aYTEHO JWCLMIUIAHE  (MOZYJII0), HO HCIBITHIBACT
TPYAHOCTH NIPH CAMOCTOSATEIIBHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIyCKaeT OIINOKH,
Kacaromuecss cyTH BompocoB. CTyneHT
CHOCOOeH pemarbh TOJBKO CaMble IMPOCTHIE
3aJjauyd M BIafeeT JUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He CaH He 3auTteno MHUHHUMYMOM 3HAHWN 1O nmpeaMeTy MU HE
He cram He 3auteno | MOKET OTBETUTh Ha BOIPOCHI, JAXKE ECIH

npernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC
HaBOJAIINE BOIIPOCHI.

JucnumimHa (MOJyiab) <«AJTOPUTMBI M CTPYKTYphl JaHHBIX. YacTh 1» oleHuBaercs
CIIEIYIOLINM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

Jlomarinue 3a/1aHns 60% | OuenuBaroTcs 1o KpurepusiMm. Moxxao Habpath MakcumyM 10 GaiioB
3a KOKI0E U3 3aJaHNN.

3auer 40% | ANTTOPpUTMHUYECKOE HHTEPBBIO

®opmyJia pacyéra MTOrOBOl OUEHKHM MO JMCHUILVIMHE (MOXYJII0) «AJITOPUTMBI H
CTPYKTYPHI AaHHBbIX. YacTh 1»! «0,6 X cpeanee 3a nomamrnue 3aganus + 0,4 X 3auer».
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Texkyumuii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS 10 JUCHUILINHE (MOIYJII0)
IIpumepHbIe TOMANIHUE 32 JaHUS

JlomaiHee 3ajanue

Input file: CTasnapTHuH BBOX
Output file: CTasfjlapTHNH BNBOJ
Time limit: 1 cexynia

Memory limit: 256 serabaiir

B nanpoil 3aaaue Bay HeoOX0MMO Hanmucatsh GYHKIO ¢ 3aJaHHBIM [IPOTOTHIIOM:

bool binarySearch(int[[ array. int begin, wmt end, it target);

Ona Bosepamaer true, ecin Ha noayvuareppaie [begin. end) macensa array nmeercs 3pavienue target.
Input

B nepeoii crpoke jgaso uncao N (1 € N < 10°) — jumna maccusa array. Ha sropoit erpoke wiayr N
HEeJABIX 4HCeT B nopsjike Heyvobsanus. TapasnTupyerca. 4o 1o Moay/o oHi He npesocxoast 107,

Ha rperseil cTpoke maer eauscrennoe uneto Q (1 € Q < 10°) — uneno Bbr3osos dbyurunn binarySearch.

Hanee uaer Q crpok 3anpocos 8 dopyare «i j ts (0 < i < j < N.jt| < 10%): i,j — nniaexcsl MaccHsa,
3aJ1al01He NOJYVUHTepEan Uis euizopa dyvHkium. § — aprvsent targef 8 Boi3oBe yHKIHE.

Output
dna kaxaoro sersosa dyskunn seiseure YES, eciun oga sepuyia frue, u NO — unave.
Example
CTaHmapTENE 3301 CTaHNapTENE BHBOX

5 NO

12345 YES

5 NO

034 YES

033 YES

156

122

055
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I[OMaIIIHee 3aJaHue

Hma sxoanoro daiiia: CTasfgapTHuE BBOL
Mast sixoanoro daitiaa: CTa=fapTHNE BNBOX
Orpaspgenne no BpeMeHu: 2 CexyHIb
Orpaspgenne no maMsTH: 256 merabaiir

Hyzx#0 orcopruposars N DANHOHAIBHBIX MHCEN B HOPHAKe HeyOLIBAHUA.

CDopmaT BXOAOHbLIX OAHHbIX

B nepsoit crpoke naer uncao N (1 < N < 10°), aanee naer N crpox u3 nap aucen p. ¢. lapanrupy-
erest, uro (—10% < p € 10°,1 € ¢ < 10%). Cunrafite. 9T0 p — UHCAMTENb, & § — IHAMEHATEb.
CDopmaT BbIXOAHbLIX NAdHHbIX

BriseeTn oTcopTHpOBasHEIl MACCHE PAIMOHANBHLIX uicen. Kax 10e uneio JoaxH0 ObiTh HeCOKpaTH-
mo. o ects HOI(|pl, ¢) = 1, g 10/mK80 O6ITE HOI0KHTEABHBIM.

Mpumep
cTasgapTHu# BB0A CTaHmapTHHE BNBOX
6 -1 2
1-:2 -1 3
24 01
21 12
03 12
-1 2 21
-13
3ameuanne

Hanpumep, napa (0.2) upn suisoje 1o/okHa crars napoit (0.1).
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Maa Bxoanoro aitna:
Vs geixoanoro daiftaa:
Orpasuyuenne no BpeMeHn:
Orpanidenne no naMsaT:

Bam jan CJAOBapb, cocroAmnil 13 Hap clos. Kax10e €10B0 ABIAETCH CHHOHMMOM K [NApHOMY eMV
CJIOBV. Bee caosa B CloBape pas/iH'iHbL. ,11)! Kax{10I'o JAaHHOIO Cf10Ba onpe/le/inTe €ro CHHOHUM,

lIowuauJHee.3anau1ne

CTasflapTHNR B3B0X
CTaEfapTHuH BNS0XL
1.5 cexyui

256 serabaiir

®opmaT BXOAHbLIX AaHHbIX

IIporpasmya noayvaer Ha BXoJ KoaudecTso nap cunonumos N (0 €< N < 10%). danee caepyer N
CTPOK. KAzK1ad CTPOKA COACPAUT POBHO /B CJIOBA-CHHOHHMA.

Barem gaer aucno Q (1 € Q < 10°) — koanuecrso 3aUpPOCos K c1oBapio. Jaiee Ha Kaxk 101 creyiomei
113 (Q CTPOK HIAET CJIOBO, K KOTOPOMY HAA0 BHIBECTH CHHOHMM.

Q)opmaT BbIXOAHbLIX AAdHHbLIX

I'Iporpa.\ma JAOJIZKHA BLIBECTH CHHOHHME K JaHHLIM CIIOBY HA OT/I€JIbHBIX CTPOKaX.

Mpumep

CTaEfapTHuE BBOX

CTaEnapTHNH BNBON

3

car plane
mouse cat
base stream
3

plane
stream

base

car
base
stream

3ameyvyaHune

s penenus 370/ 3a1a4H MOXKHO HANUCATH JIOOVIO B3 CJIEAVIONHX CTPYVKTYD JAHHBIX:

e AVL-nepeso — 3 Gawia

e B-aepeso, RB-aepeso — 4 ania
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IIpumepHoe onucaHue U 3212491 K AJITOPUTMHYECKOMY HHTEPBbIO
1. NPABUJIA NMPOBELEHNA 3AYETA

3aueT NpoxoauT B GopMaTe anropUTMMUYECKOrD MHTEpsbio. ByayT npeanoxeHsl Ase 3afaun: ofHa Nepsoro
YPOBHSA U OiHa BTOPOro U3 CMIUCKOE HUXE.

Pewenne 3apay OyoeT nNpeacTasnaTs w3 cebs NanmsxkoaoMHr Ha CBOeM HoyToyke. ByoyT npoBepsThea
paboToCNOCOBHOCTE PELLEHUA, 0 XapaKTEPUCTHKY (Epems padoTel M NoTpednaemMas NamaTs), Ka4YecTeo Koaa
M OTBETbE Ha COMYTCTEYHOLME BOMPOCH MO PELUSHMIO 334auM.

Bpemsa nposepnexun 3aueta coctaenseT 45 muHyT 623 Bpemesn Ha noaroTosky. o ucteyexun 45 MuHyT oTBET
Ha 3ay4eT 3aKaHYMBAETCS W BLICTABNASTCA HabpaHHan Ha TeKYLUMIA MOMEHT OLIeHKa.

Cnucok 3apgayd

1. 3AAYN 1-TO YPOBHSA

| 3AIAYA1 NaH maccus a;..... a, uUensix umcen. HeobGxoouMO HaWTU MakCuManbHbil Mo ANWHe
MOHOTOHHBIM (CTDOro BO3pacTa:oLWMi MNKM CTPOro ybuiBatOLMi) nogoTpesok (M3 nogpsag
uayLmMx 3nemMeHTos).

| 3ALAYA 2 MecTta B KuHOTEaTpe PaciioNoXeHbl B OAWH pRA. TONbKO YTO NPULIEAWIWA 3pUTenb
BbIGMpaeT MecTo, YTOOb CHAETH MaKCHManbHO AANeK0 OT OCTanbHbIX 3puTenew B pagy. To
©CTb pPacCTORHWE OT TOr0 MEeCTa, Ky[a CRAeT 3puTens A0 GnAvXanliero K Hemy 3putens
LOMXHO ObiTb MakCHMManbHO.

lapaHTUpyeTcs, YTO B PRy BCEerga ecTb CBOOOAHLIE MECTa M yXe CHMAMT XOTH Obl 0auH
3puTens.
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| 3AMIAYA 3

| 3ANAYA 4

| 3ALAYA 5

| 3ANAYA 6

| 3AMIAYA 8

| 3ALIAYA 9

| 3ANAYA 10

| 3ALIAYA 11

| 3ALIAYA 12

| 3ANAYA 13

| 3AZIAYA 14

| 3ANAYA 15

| 3ALIAYA 16

Hanuwwute dyHKkumMio, KOTOpPas MO 3anaHHOMY PAZY MEcCT (Maccuey M3 Hynen u eguHuLy)
BEPHET PacCcTORHME OT BuiDPaHHOro MecTa Ao SnvXxanulero 3puTens.

[laH oTCOPTMPOBaHHEIN N0 HEYOLIBaHMID MaCCUB LeNbIX YKCeN 1, UHAEKC 3NEMEHTA index
v uenoe yucno k. HeobxoavMmMo sepHyTs B M0OOM NOPAAKE k YUCEN M3 MacCUBa, KOTopbie
SABNAOTCA OAVDKANLLIMMM NO 3HAYSHWIO K 3NEMEHTY alinder|.

OTCOpPTHPOBaHHBIN MAccHs a;., . . .. a,, UMKNMYSCKU CABMHYMM BNPaBo Ha k, TO CTb Ha BXO4
NOJAETCA MACCUB Gy, 4o 1.8p fo7.-o- Oy Oy .. a, .. Hangure k.

[laH OTCOPTUPOBaHHbIN MaCCHUB D33NUYHbLIX LIENbIX YMCeN ay, .. ., a, nuucno K = (0. HyxxHo
HaWTU KONWYECTEO Nap 2NEMEHTOS, Pa3HMLa KOTOpbIX < K.

[laH HENyCTOM MacCus U3 Hynen u eamHuL. Hy)xXHO onpeaenvTb, Kakoi MakCUManbHbii No
LNVHE NMOALIHTEPBAN EAMHULL MOXHO NONYYMTs, YA3NUE (NPOnyCcTUB) POBHO OAMH 3NEMEHT
maccuea. BepryTs 0, ecnu T2Koro nogsiHTepsana He CyllecTByeT.

Ypanats 0QuH 3N1eMEeHT U3 Maccuea 00R3aTensHOo.
Hanuwwure ¢YHKL|,WO, KOTOpas CABMIraeT BCe Hynu B MacCcuse B KOHel.

HyxHO peanuzosats QyHKUMIO distNoGreaterThanOne, NPOBEPSAIOWYIO, MOXHO /i OQHY
CTPOKY MOfyuyuTe W3 Opyrom He Oonee, uYem 3a OOHO wucnpasneHue (yganeHue,
nobaBneHue, M3MeHeHue CUMEona).

NaHu gee OTCOPTUPOBaHHbIX MO HEYOLIBaHMIO NOCNSA0BaTENbHOCTY LenbixX Yucen.

HeobxoanMo BEpHYTH BCE 3NEMEHTH M3 NEPE0M NOCNSA0BaTENbHOCTH, KOTOPLIX HET BO
BTOPOWA.

Daumt  pgse crpoxu. Hago nposepuTh, SBASETCH NM nepsas  NOACTPOKa
NOANOCNEN0BaTENBHOCTLIO (AeMeHTH HeoBsR3aTeNnbHO MAYT NOAPS) BTOPOW.

Ha Bxoge aaHa HenycTasn CTpoKa. TpebyeTca BhiIICHUTD, MOXHO N YAANWTL U3 HEe POBHO
OfIH CUMBOJT TaK, YTOOH NOMYYMIICA NaNUHAPOM.

[aH OTCOPTMPOBaHHbLIA MacCwB a;.. ... a,. lNocTpouTe OTCOPTMPOBaHHLIN Maccue U3
MOJyNen 3nemMeHToB Maccusa {|a.|}r ;.

[lan ogHOCBA3HbBIA CNCOK. HeoBXxoamMMo NpoBEpUTL Ero Ha NanMHAPDOMHOCT.
[ax ogHocBR3HbIA crincok. CasuHbTe 870 UMKIMYECKu Ha A BNpaso.

Naxw gsa OTCOPTUPOBaHHBIX OAHOCBA3IHLIX CNWUCKA. Bepmrre 06begMHEHNE 3TUX CMIMCKOB
KaK OTCOPTUPOBaHHbBIA CMIMCOK.

Nax maccuB umcen a;.. ... a3, .1, B HEM K2X0€ YMCNO BCTPEYaSTC POBHO ABa Pa3a KpoMe
0HOro anemMeHTa. HanauTe 3707 3nNeMeHT.
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2. 3AA4YU 2-TO YPOBHSA

3A0AYAT7

3ALAYA 18

3ANAYA 19

3ALAYA 20

| 3ANAYA 21

| 3ALAYA 22

3AL0AYA 23

| 3ALAYA 24

3ALAYA 25

3A0AYA 26

SALAYA 27

3ANAYA 28

[laH MaccuBe paznnuuHbiX Lenbix Yucen ;. . . .. a, nurcno K = (). Hy)KHO HalTK KOAMYecTso
nap 3NeMEeHTOB, Pa3HULL3 KOTOPbIX = K.

[NaHbl faThl 33e30a ¥ 0Tbe3[a Kaxaoro rocTs. [ns Kaxgoro rocTs Aata 3aesga CTporo
paHblue 4aThl 0Tbe3a (TO eCTb KaXAbii roCTh OCTaHaBMMBAETCA XOTA Obi Ha OfHY HOYb). B

npegenax oO4HONO AHA CUMTaeTCH, YTO CHauana Crapbie roCTu Bbie3XakoT, a 3aTteM
Bbe3XaloT HOBbIe.

HaitTu MakcumanbHOe uYMCIO MOCTORMBLUEB, KOTOPHe OOHOBDEMEHHO MPOXWBaNU B
rocTMHMLE (CuMTaeM, YTO U3MEPEHUE KONMMYECTBA NOCTOANBLIES NPOUCXOAWT B KOHLE AHS).

[axbi 2 BEKTOPa LENLIX YACEN OOMHAKOBOM [UMHbBI, 3a4aHHBIE B CXaTol PopMe CnMcKamm
nap euaa (value, count). Hanpumep, sexTop [4, 4, 5] 3apaetcakak [{(4, 2), (5, 1)].

HeobxoaMMo NOCYMTaTL CKanspHOEe NPOU3BeaeHKe 33aHHbIX BEKTOPOB.

NaHa cTpoka S. Hammw uucno noacTpox (snemexTsl MayT nogpsa) 6e3 NoBTOPSHOWMXCS
3NeMEeHTOoB.

[aubl cTpoku S u 7. Hantu ntobyro NOACTPOKY S, ABASHOLLYHOCS aHarpammoit 1.

NaxmaccuB ay. . ... a,,. Hanmm MMHUManNbHBIA NO ANWHE NOAO0TPE30K C CYMMOMN paBHon K.
NaH maccuB a;. ... a,,. Halim MuHMMansbHbIA MO 4NIMHE NOAOTPE30K C CYMMOM KpaTHOM K.
NaH maccue a;..... a,. Hawtu makcumaneHyl) Mo ANWHE NOANOCNEefoBaTeNbHOCTD,

COCTOSLLYH M3 NOAPAA MOYLUMX 3NeMeHTos. B KayecTse 0TBETa BHAaTh €€ UHAEKCHI.

Hanpumep, gns (1, 3, 2, 4, 3] oteev [0, 2, 4].

Nax maccus a;.. ... a,. HeobxoaMmo nposepuTb, CYLLECTBYET N TaKOM MHAEKC m, YTO
MHOXEeCTBO (TO ecTb Habop YHWMKanbHbIX 3MEMEHTOB) M3 3NeMEeHTOB {a;..... Q-1
COBMafaeT C MHOXECTBOM {a,,..... a,}.

Hanpumep, ana [1.2.4.3.2.2. 4.3, 1. 2] nogonAaeT rpasvua m = 4 B (-UHOexcaumu.

NaHmaccuBay. . ... a,,. Halaure KONMYEeCTs0 Nap MHAEKCOB i < j TAKKX, YTO a, +«; AeNUTCS
Ha K.

[anxa cTpoka S u (Q 3anpocos (/.. r; ). Heo6xoamMmo NpoBepuTs AU KaXA0ro U3 () 3anpocos,
aBnaeTca nm S|, - r,] aHarpaMmon Kakoro-Hubyab NanvMHapoMa.

[aH OTCOPTMPOBaHHbIN MAccus a;. . . a,. HailT k < n Nap 3NeMeHTOB a, < a; TAKWUX, 4TO
la; — a;| MUHUMaNbHO.
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3amanus 1J151 MIPOMEKYTOUYHOM aTTeCTAlUM 10 JUCUHUILIIMHE (MOIYJII0)

3apanne

OTBeT

Komnerenuus

BI)I6epCTe 13 HUKCIICPCUYNCIICHHBIX KOHTCﬁHepOB
ACCOIMAaTHUBHEBIC:

A. Deque

b. PriorityQueue

B. HashMap

I'. ArrayL.ist

B

[K-3

Kakoii u3 HUKCTICPCUUCICHHBIX KOHTGP'IHepOB
MO3BOJIACT NPOBEPATHL HATMYINEC 3JIEMCHTA B HEM 3a
KOHCTAaHTHOC B CPCIHEM BPEMSI:

A. HashSet

b. TreeSet

B. ArrayL.ist

I'. PriorityQueue

[K-3

Bri6epute U3 HHKeNepeunCIeHHbIX aITOPUTMOB
COPTUPOBKH TOT, KOTOphIi padoraeT 3a O(N log N) B
XyALIEM CITydac

A. HeapSort

B. BubbleSort

B. InsertionSort

IK-3

PaccmoTpum 3aavy npoBepKH HAJTHYHS 3JIEMEHTA B
HEU3MEHAEMOM HA0OPE FIIEMEHTOB.

Anroput™m A: 0TCOPTHPYEM HAOOP C MOMOIILIO
COPTHPOBKH CIHMSHHEM, 3aIIPOC MPOBEPKH HATMYIHS
3NIeMEHTa B Ha0Ope OCYyIIeCTBUM OMHAPHBIM MOUCKOM
AnroputMm b: moctpoum TreeSet Ha anemeHTax, 3ampoc
MPOBEPKH OCYIIECTBUM CTaHAAPTHBIMH METOAAMHU
TreeSet

AnroputMm B: moctpoum HashSet Ha snemenTax, 3ampoc
MPOBEPKU OCYIIECTBUM CTaHJAPTHBIMHA METOIaMHU
HashSet.

JJ1st KaKJI0TO M3 allrOPUTMOB BBIOEPUTE OJIMH U3 TPEX
BapHaHTOB BPEMEHH MOJATOTOBKH JaHHBIX B O-HOTAIIUH
(omeem 3anuwume 6 6ude nocredosamenbHOCmMu Yucel,
eode 121 osnauaem, umo o1s aneopumma A evlopan
nepewlil sapuanm, 01 areopumma b - emopot, 015
aneopumma B - nepeviit).

1. O(N)
2. O(N) B cpennem
3. O(N log N)

332

[1K-3

PaccMoTpum 3aady npoBEpKH HAJIM4YUS DJIEMEHTA B
HEM3MEHSIEMOM Habope AJIEMEHTOB.

Adnroputm: ioctpouM TreeSet Ha aeMeHTax, 3amMpoc
MIPOBEPKHU OCYILIECTBUM CTaHAAPTHBIMU 3aIPOCAMHU
TreeSet

Kakas nononauTensHas namsth nmorpedyercs, ecimu N -
Y1CJI0 3JIEMEHTOB B KOHTelHepe? (omeem 3anuwume 6
O-nomayuu).

O(N)

[K-3

PaccmoTpum cemeiicTBO accoMaTUBHBIX KOHTEHHEPOB,
MTOCTPOCHHBIX Ha OCHOBE XemI-rabnut. Kakoe
MAaTOXHUJIaHUE BPEMEHHU MTPOBEPKU HATMYUS DJIEMEHTA
MIPU UCHIOJIB30BAHUH METO/Ia LICTIOUEK ISl pa3pelieHus
KOJIJTM3UH C YHUBEPCAJIBLHBIM CEMEMCTBOM Xelll-

O(1)/0(1) B cpennem

OIIK-2
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¢ynkuuii, eciu N - 4MCI0 27IEMEHTOB B KOHTEHHEpE.
Omesem 3anuwume 8 O-nomayuu

7. | PaccMOTpPHM CEMENWCTBO acCOLMATUBHBIX KOHTEHHEPOB, O(log N) OIIK-2
MOCTPOCHHBIX HA OCHOBE caM0o0allaHCUPYIOINXCS
IepeBbeB roncka. Kakoe BpeMst MpoBepKH HATMYHS
snemeHTa, ecii N - 9HCII0 2IIEMEHTOB B KOHTEHHEpe.
Omeem 3anuwume ¢ O-nomayuu

8. | Kakoii BEICOTHI B XyALIIEM ClTydae MOKET JOCTHYb O(N) OIIK-2
OMHapHOE JepeBo Mmorcka 0e3 OamaHcupoBku? Omeem
sanuwume ¢ O-nomayuu

9. | Kakoit u3 MEeTOIOB MPHOPUTHU3ALINH 33724 IIO3BOJISCT Martpuna YK-6
HanOosee 3 PEeKTHBHO YIPABISTh BpEMEHEM? OlizeHxayapa

10. | Kakoii TUI TaHHBIX JTYYIlIe BCETO MOIXOMUT JIIs Cronbuaras T1IK-4
BU3YQJIN3AIIMU BPEMEHHBIX 3aTPaT JITOPUTMOB? JrarpaMma

11. | Ha3oBuTe MeTOA CaMOOLIEHKH aCHUMIITOTHYECKON O-oTams VK-6
CJIO)KHOCTH 0a30BOT0 alIrOpPHTMA.

12. | YkaxuTte crmocod onpezeneHus MPUOPUTETOB B BBIOOPE Bpewms BeimonHeHUS YK-6
METO0J1a COPTUPOBKH.

13. | Ha3oBuTE TEXHUKY COBEPLICHCTBOBAHHUS OnTumuzanus YK-6
JMHAMHYECKOTO IPOTPaMMHUPOBaHUs HA OCHOBE COCTOSIHUM
CaMOOIICHKH.

14. | HazoBuTe MoaXox K CO3/TaHUI0 MaTeMaTHIECKON ®opmya baiteca OIIK-2
MOJIEJIA B JUCKPETHOM TEOPUH BEPOSITHOCTEM.

15. | YkaxuTe MeTOo]1 UCCIICAOBaHUS BEPOSITHOCTHOMN MomnTte-Kapno OIIK-2
cioxHOCTH anroputMma Quicksort. CUMYJISIIS

16. | HazoBuTe opmar mpe3eHTanuu pe3yIbTaToB Craiinbt [IK-4
MOCTPOCHHUS Ky4H B QJITOPHTMAX.

17. | YkaxuTte crocob myOIMuHOTO MPeICTaBICHUS MOJENN Juarpamma [IK-4
JMHAMUYECKOTO ITPOTPaMMUPOBAHUSL. COCTOSIHUH

18. | HazoBuTe METO/ JEMOHCTPAIIUH PAOOTHI XEII-Ta0JIUIIbI Buneo-cumynsius T1K-4
C pa3peuIeHueM KOJUIU3UH.

19. | Ykaxute snemMeHT 3((HeKTHBHOM Mpe3eHTaunn Busyanmzanus [IK-4
olepanuii B IepeBbsIX IMOUCKA. Oamanca

DNEeKTPOHHBIA JOKYMEHT
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