LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«24» urons 2025 r.

[TpoToxkoi Ne 2

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«AJITOPUTMBI M CTPYKTYPbI JaHHBIX. YacThb 2»

Hanpaaenue noaroroBku: 02.04.01 Mamemamuxa u komnvromepHvle HAYKU

HanpagsiennocTs (po¢uiib) NOATOTOBKU: [[p00YKmMOosbili MeHeoIcMerm

KBannduxkanus (crenens) BbINYCKHUKA. Ma2UCmp

®opma o0yueHus: ounas

Cpok ocBOeHHs IPOrpaMMbl: 2 200a

Iox nadopa: 2025

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2025

DNEeKTPOHHBIA JOKYMEHT



DNEeKTPOHHBIA JOKYMEHT

Conep:xkanue

1. KpaTkasi XapaKTepUCTHKA TUCHHIIMHBI (MOIYJII) ..eovvveiueeiiriiiienreaieesteesteesieessnessneeneesreesneesneesnnesnne 3
2. TlepevyeHb IVIAHUPYEMBIX PE3YIBTATOB OOYUECHMS . ......cveevverereearrirreaseessesseessesseaseesnesseessssnessnssressesnnens 5
3. TEMATHUECKMIA TIITAH ........coueiutiitietteitesteetesbeeetestesteesbesbeeseenbe s st e sbe et e eabesbeese e bt s bt e nbe ek e en b e sbeeb e e nbesbeenbesbeaneeneas 7
4. Conep:KaHUE TUCTHIITHHBI (MOIYJIIH) .. .coiuutiuutattateesteesueesuteasteaseessessseessseasseasesssesssessssesssesssesssesssesssnes 7
5. YUeOHO-METOMMUECKOE OOCCTICUEHHIE .........ocuviemriartierteesieesureasteaseesseesseeasseasseasseesbeesneesseesnneaneenneenseensnas 8
6. MaTepHaJIbHO-TEXHUYECKOE ODECTICUEHME .........cvrrveemrereareesrenseesensesseesresseessesresseesnesseessesresssesressesssens 8
7. MeTOAUYECKHE H OLEHOTHBIE MATEPHATIBI . ..ooivviiiiiessteessireessutesssenesssesssesssssessssesssssesssesssssesssessnses 10



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamMmma TUCHUIUIUHBI (MOJIYJIT) «AJNTOPUTMBI U CTPYKTYpPHI 1aHHBIX. YacTh 2»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEpPHbIE HayKu, Hpodwmib I[IpogyKTOBBIH MEHEIKMEHT, YTBEP)KICHHBIM INPHKa30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®@eneparu Ne 810 ot 23.08.2017
roja.

N3ydeHne quCHUIUIMHBI (MOAYIIS) «AJITOPUTMBI U CTPYKTYpPHI JaHHBIX. YacTb 2» ABseTCSA
KJIFOYEBBIM 3TalloM B (POPMUPOBAHMM Yy CTYIEHTOB HABBIKOB pPa3pabOTKU 3((HEKTUBHBIX U
ONTUMHU3UPOBAHHBIX PELICHUHN ISl CIIOKHBIX 33aa4 MPOTPaMMUPOBAHUS, CBSI3aHHBIX € rpadamu,
ctpokamu M kpunrorpagueil. IIpuoOperéHHble 3HaHMA M YMEHMs IO3BOJIIOT INPUMEHATh
COBPEMEHHBIC AJITOPUTMUYECKAE METOJbl B PpA3IMUYHBIX 00JacTAX HH(POPMAIMOHHBIX
TEXHOJIOTUH, o0ecreunBas BBICOKYI IPOU3BOAUTENBHOCTh U 0€30MaCHOCTh IMPOrpPaMMHBIX
CHUCTEM.

MecTo TMCHUNJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas nucnuminHa (MOyIb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduis
[TponyKTOBBIIT MEHEIKMEHT W BXOJUT B BapUaTUBHYI 4YacTh biioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHU, KaK TUCIUILUIMHA IO BHIOODY.

Hucnurnuna (MOyJb) U3ydaeTcs Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA ISl IPOXOXKICHUS TPU
YCIOBUU YCIICHIHOTO 3aBEPLICHUS TUCHUIUIMHBI (MOIYMsSI) «AJITOPUTMBI U CTPYKTYPHI JaHHBIX.
Yactp 1».

Heapr wu3yyeHuss AUCHUILIMHBI (Moayhas): QopmMupoBaHue TIIyOOKHX 3HAHUH U
NPAaKTUYECKUX HAaBBIKOB IPUMEHEHHUS aJITOPUTMOB IpadoB, TMHAMHUYECKOTO POTPAMMHUPOBAHMS,
00paboOTKH CTPOK U TEOPUH YUCEIT JJIsl PELLICHUS CIOKHBIX MPUKIIAJHBIX 3a/1a4.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— H3YYUTH AITOPUTMbI 00X0/1a Trpa)OB U METO/IbI TIOMCKA KpaTYaiIIuX MyTeH ¢ yueToM
pas3INYHbIX BAPUAHTOB PELLCHMUS;
— TO03HAKOMMTHCS C CHHTAaKCHCOM PETYJISIPHBIX BBIPAKEHNUI U HAYUUTHCS IPUMEHSTH UX
JUIS pEeLIeHNs AITOPUTMUYECKHX 3a/1a4;
— M3Y4YUTh KJIACCUYECKHE alTOPUTMBl OOpPabOTKM CTPOK U Ppa3BUTh HAaBBIKU
3 PEKTUBHOTO MOKMCKA MOACTPOK U IPYTUX ONEPALHiA;
— O3HAaKOMMTHCS € KJIACCUUYECKUMU AITOPUTMAMU TEOPUH YHUCEN U UX NIPUMEHEHUEM B
KpUnTorpaguu, BKIOYas pealn3alnio IPOCTEUIINX alrOpUTMOB 0OMeHa KITFOUaMH.
B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH
3Hamy:
— anropuT™Mbl 00xo/a rpadoB U MoMcKa KpaTyaliux myTei;
— CHHTaKCHC DETYJISPHBIX BBIPAKEHHH U MX TPUMEHEHHE B  pPELIEHUU
ITOPUTMUYECKHUX 3a]1a4;
— pas3JIMYHbIE AITOPUTMBI pabOTHI CO CTPOKAMHU,;
— KJIACCUYECKHE AITOPUTMbI TEOPUH YHCET U UX IPUMEHEHHE B KPUNITOrpaduu.
ymemo:
— MHCINONb30BaTh PETrYJSPHBIE BBIPAXKEHUS MJIs PEIIEHUS MPAaKTUYECKUX 3anady
pa3paboTKH;
— HCKaTh Kparyaillime myTtd B Tpadax, OCOOCHHOCTH M CHEUU(UKH PasIHYHBIX
BAPUAHTOB PEILCHU;
— peaJIM30BBIBATh MIPOCTEHIIINE AITOPUTMbBI OOMEHa KIII0oYaMH JUis KU (POBaHUS.
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eénaoemsp:
— HaBbIKaMH 3(PQPEKTUBHOTO pEHICHUS 33aJa4 TOWUCKA TMOACTPOK U  JPYTHX
KJIACCHYECKHX 3aJ1a4, CBA3aHHBIX ¢ 00pabOTKOM CTPOK;

— HaBbIKAMU IPUMEHEHMs KJIACCHYECKHX aJIFOPUTMOB M3 00JACTH TEOpHH Ipados,
TeOpHH 00pabOTKH CTPOK M TEOPHH YHCEN B IPUKIIAJIHBIX 33/1a4aX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHb MJIAHNPYEMBIX
pe3yJbTATOB 00y4YeHHs 110
AUCHMIJIMHE (MOTYJIIO)

VK-6.

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

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH W aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2.

YMeeT cTaBUTh pealnCTUIHbIE
U JIOCTHXKUMBIE 1IETIH,
OIIPENEIIATh IPUOPUTETEI B
CBOCH JeSITEIIFHOCTH, a TAaKXKe
pa3pabaTsiBaTh U BHEAPSTH
IIJIaHbI IO COBEPIICHCTBOBAHHNIO
CBOMX HaBBIKOB M KOMIICTCHIIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOIICHKU

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKITFOUAs
yJacTue B TPEHHHTaX,
CEMHHApPax U MPOEKTaXx,
HarfpaBJICHHBIX Ha Pa3BHTHE
muaHOH 3 pekTHBHOCTH 1
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIlK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE
MOJICTTMPOBAHUE,
JudpepeHnnaNbHble YpaBHEHHS
W YUCIICHHBIE METO/IbI, @ TAKXKE
COBPEMEHHBIE MOAXO0ABI K
UCCIIIOBAHUIO M aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabareiBath U
aJanTHPOBAaTh MaTEMAaTUYECKHE
MOJIEIH JUTsl pEILICHUS
KOHKPETHBIX MTPOo0IIeM B
€CTECTBEHHBIX HayKax,
MIPOBOJINTH UX aHAIIN3 U
BepU(DUKAIHUIO, a TAKKE
WHTEPIPETHPOBATH MOJTyICHHbIE
pe3yabTaThl B KOHTEKCTE
Hay4YHBIX UCCIIEIOBAaHUHN

OIIK-2.3.

NmeeT nmpakTHUEeCKUNA OMBIT
CO3JIaHUs U UCCIICIOBAHUS
MaTeMaTUYECKUX MOJIeeH B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MECHE/KMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METOJbl U THCTPYMCHTEI
IMPOAYKTOBOI'O MEHCIPKMCHTA

[1K-3.2.

YMeeT npuMeHsITh
AHATUTHYECKAE MHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOTO
MEHE/DKMEHTA, BKIIFOUasi aHAJIN3
M0JIb30BATENILCKOTO MTOBEACHUS
1 OIITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBaHHS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer mpakTHYECKUN ONBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 O06xo01b1 rpadoB 8 8 33 JomaliHee 3aaHue
2 Kpartuaiimue nytu B 4 4 17 Konrect
rpadax
3 MuHUMaIbHEIE 2 2 9 JlomarirHee 3amanne
OCTOBHBIC JICPEBbS
4 Teopust uucen u 4 4 17 Konrect
KpHNTOrpadus
5 CTpOKOBBIC aJITOPUTMEI 6 6 25 JlomarHee 3a1anne
6 OCHOBEHI TeOpUHU 6 6 25 Kontect
CJIOKHOCTH
BBIYHCIICHUM
3auem 4
Hmozo: 30 30 4 126
O6vem oucyuniunst (Mooys) 190
(6 ak. u.)
O6vem Oucyuniunvt (MoOyasn) 5
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)

1 O6xoxs! rpadoB OcHoBsI TeOpuH rpad)os
DFS, BFS, 0-k BFS
DFS Ha opueHTHpOBaHHBIX Tpadax: TOMOJOTHYECKAs COPTHUPOBKA,
MTOMCK KOMITOHEHT CHJIbHOM CBA3HOCTH
DFS Ha HeopueHTHPOBaHHBIX rpadax

2 Kparuaiimme mytu B rpadax Anropurm JletikcTpel. Anroputm A*
Anroputm  @opna-bennmana. Anroputm  ®rnoiima-Yopiuena.
AnropurM J[>KoOHCOHA

3 MuHuManbHble OCTOBHBIE MuHNManeHbele OCTOBHBIE JiepeBbs. CHcTeMa HENEpeceKarIuXcs

JIepEBBS MHOecTB. Anroputmsl [Ipuma u Kpyckana

4 Teopust uucen u KpANTorpadus Apudmernka ocratkoB. DyHknus Ditnepa. Anroput™m RSA
[lepBooOpa3zHble KopHU. Anroput™ duddu-Xemnamana

5 CTpOKOBBIE aNTOPUTMBI 3ajagya moMcKa TNOACTpoKkW. [lonmMHOMManbHOE  XEIIMPOBAHUE.
Anropurm Knyra-Moppuca-IIpara
Koneunsie aBToMatel. PeryispHelie BoIpaxXeHUs!.
Bbop. ABromar Axo-Kopacux

6 OCHOBBI TEOPHH CIIO)KHOCTU IlonsTre cnoxxHOCTHBIX KiaccoB. Kimaccel P u NP

BBEIYMCIIEHUN NP-tpynrocTs, NP-nionHOTa. [IpMeps! 3amay

OBpUCTHYECKHE u npuOIKEHHbBIE aNrOPUTMBI JUISE
CBEPXIIOJMHOMHAIBHBIX 33124
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. ®enopenko, 0. II. Anroputmbel u mnporpammbl Ha C++Builder : mpaktuyeckoe
pykoBozctBo / FO. I1. denopenxo. - 2-e u3a. - Mocksa : IMK Ilpecc, 2023. - 546 c. - ISBN 978-
5-89818-483-4. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/2106253.

2. Pajrapnen, T. CoepmieHHBIH anroputM. Anroputmbl ansi NP-TpynHbeIx 3amad
npakTudeckoe pykooacTBo / T. Padgrapaen. - Cankt-IlerepOypr : ITutep, 2021. - 304 c. - (Cepus
«bubmmoteka mporpammuctay). - ISBN 978-5-4461-1799-4. - Tekct : snexktpoHHsiid. - URL:
https://znanium.com/catalog/product/1733515.

Jononnumensnan numepamypa:

1. Pajrapnen, T. CoepmieHHblii anroput™. JKajaHble alrOPUTMBI ¥ JUHAMHYECKOE
IporpaMMHUpOBaHue : MpakTuueckoe pykoBojacTBo / T. Padrapnen. - Canxr-IlerepOypr : Ilurep,
2020. - 256 c. - (Cepus «bubmmoteka nporpammuctay). - ISBN 978-5-4461-1445-0. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1756121.

2. Padrapnen, T. CoBepiieHHbIH anroput™. ['padoBble aaropuTMsl U CTPYKTYpPbI JaHHBIX :
npaktruaeckoe pykooacTBo / T. Padgrapaen. - Caukr-IlerepOypr : ITutep, 2019. - 256 c. - (Cepus
«bubnmuoteka mporpammuctay). - ISBN 978-5-4461-1272-2. - Tekct : snexkTpoHHbI. - URL:
https://znanium.com/catalog/product/1760816.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroIeil MpoBeieHUe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKUMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYEHHs, CIy>KAIllMMH JUIs MpeACTaBIeHUs y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIIA) o0ecTieyBaeTCsl B y4eOHBIX ayTUTOPHSX, OCHALICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CIELUAIM3UPOBAHHBIM 000PYAOBAaHUEM, BKIIKOYasl JEMOHCTPALIMOHHOE 000py10BaHHUE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00YyUYaAIOIIKUXCs, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUId WCIOJb30BAHUS WHBAIUAAMHU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO NOJAKIIOYEHMS K cetu «HTepHeT» M
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https://znanium.com/catalog/product/2106253
https://znanium.com/catalog/product/1733515
https://znanium.com/catalog/product/1756121
https://znanium.com/catalog/product/1760816

o0ecrieueHreM
YHuBepcurera.

JocTyna B DJIEKTPOHHYIO

nH(pOpMaIMOHHO-00pa30BaTEILHYIO

cpeny

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «/HTepHeT», 3IIeKTpOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM

JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBanue nopraja
(u3nanms, Kypca, 10KyMeHTa)

CcbliIka

1. | Hayunas snektponHas 6ubmaroreka elibrary.ru

ouobmmoreka

https://elibrary.ru/defaultx.asp

2. Bbasza mauseix s | T-cnenmuanucros

https://habr.com

3. Bbasza mauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunuanbHeli calT MUHHCTEPCTBA HAYKU

https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbHblil nopran «Poccuiickoe odpazoBanue”

https://www.edu.ru/

6. | Uadopmanmonnas cucrema "ExanHoe okHO qocTyna

K 00pa3oBaTenbHBIM pecypcam”

http://window.edu.ru/

7. Enunas komneknus mudpoBsIx 00pa3oBaTENbHBIX

pecypcos

http://school-collection.edu.ru/

8. | ®enepanbHbI IEHTP WHPOPMAIIOHHO -
00pa3oBaTesbHBIX PECYPCOB

http://fcior.edu.ru/

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTHH,

UCIIOJIB3YEMBIX  TIPH

OCYIIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Ipounecca 1o JHCOUIlINHE (MOHYJ'IIO), B TOM 4YMCJIC KOMIIJICKT JIMIICH3MOHHOI'O

MporpaMMHOTO  oOecreueHus, COBPEMEHHBIE
WH(OPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

npodeccuoHanbHpie  0a3bl

JTAHHBIX

u

HaumenoBanmue 110 IIpousBoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows 3apy0exHOe JIMILEH3UOHHOE
Client, Server)
Bpay3zepsbI:
Supexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacpoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBO0OOJIHO pacrpocTpaHsIeMoe
OducHble NPUITIOKEHUSI:
Microsoft Imagine (Visio, 3apy0exHOoe JIMILEH3UOHHOE
OneNote)
TeXstudio 3apyOekHOe CBOOOHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBO0OOJIHO pacrpocTpaHsIeMoe

l'[porpaMMnoe odecneyenue AJIS IJTAHUPOBAHUS U YIE€TA BPEMCHMU:

Toggle app | sapy6exHoe

| cBOGOAHO pacmpocTpansemoe

Cucrembl ynpaBJieHUs] IPOEKTAMM:

Microsoft Imagine (Project) | sapyGexmoe | nmuuensnonHoe
CucreMmbl yYHnpasBJjcHus 0azamMu JAaHHBbIX:

Microsoft Imagine (SQL Server) | sapyGesxtoe | nuuensuonnoe
Cucremsbl pesepsHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

Cnpanoqﬂo-npanonue CUCTEMBbI:

KOHCYJ'II:TEIHTHIIIOCI CIIpaBO4YHO- OTCUYCCTBCHHOC JJUMIICH3UOHHOC
ImpaBoBag CUCTCMaA

CpeacTBa aHTHBHPYCHO# 3alIIMTHI:

DNEeKTPOHHBIA JOKYMEHT
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Kaspersky Endpoint Security anst | oredecTBeHHOE JULEH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensbl pa3padoTKHu:

Visual Studio Code 3apyOexrHOe cBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHIEMOE
ITakeThl MPOrPaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCBHI U CJIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOekHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouiecce n3ydeHus: TUCUUILTAHBI (MOAYIS) «AJTOPUTMBI M CTPYKTYPHI TaHHBIX. YacThb
2» B paMKax TEKYIIEro KOHTPOJIS YCIEeBAEMOCTU HCIIOJIb3YIOTCSl TaKue BUbI yUeOHOH paboThl,
KaK JIEKIIMM, CEMHUHapbl, KOHTECThbl, JOMAalIHUE 3aJaHMs, a TaKXKE pa3IMYHbIE BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuxcst MO 3aJaHMI0 TpernojaBareis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak mpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CIIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOMPOCHI WM MaTepUaNbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MpernoaaBaTeNo Ha KOHCYIbTAIMK UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOTO0) 3aHATHUS.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM IIp€noJaBatrciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

st ycrentHo#M MOJATOTOBKH K CEMHUHAPY PEKOMEHIYEeTCs 3apaHee 03HAKOMHUTHCS C TEMOM
3aHATHSI U OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHMBHO Y4acTBOBaTh B
obcyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UIEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
r1y0Ke TIOHATH MaTepHal U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Koumecm — unTepakTuBHas Iuiatrgopma C 3aJaHUSIMH Pa3HOTO YPOBHS CJIOXHOCTU U
aBTOMAaTUYECKOM IIPOBEPKOU pe3yIbTaTOB.

KonTecT no3BosiseT onepaTuBHO OLEHMBATh YCBOCHHUE MaTepualia U BISBISATH POOEIHI B
3HAHUSAX Yepe3 TECThl M TMpaKkTUUecKue 3amauu. Takoil (gopmar crmocoOCTBYET peryisipHOi
CaMOIIPOBEPKE U MOBBIIIACT MOTUBALUIO K U3YYCHHIO TUCLHUIUIMHEIL.

HHomawmnee 3a0anue — HAOOp 33724 MO TEMaM HEJICIH.
[lpu pabGore HaJg IOMAIIHMUMHU 33JaHUSIMH BaXXHO BHHUMATEJIBHO O3HAKOMHTHCS C
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TpeOOBaHUSIMU U CPOKaMH BBINOIHEHUs. PekoMeHayeTcss pa30uBaTh 3afaHusl Ha STalbl, YTOOBI
n30exaTh MEeperpy3kd W JIydille yCBOUTH Marepuai. VMcmonab30BaTh pa3iinyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, A1 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnaa paboma — paboTa CTyAEHTOB, HaIpaBlCHHAs Ha YriayOJieHHOE
M3YYEHHUE OTJICIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILITUHBI (MOTYJIS).

B miporiiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCTIEKTaMH JieKIui (00paboTKa TeKCTa), MIOBTOPHOE U3yUCHHE YIeOHBIX MAaTEPUAIIOB TIJIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JIOMOJHUTEIbHBIX TEM, BHIMOIHEHHE Y4eOHO-HUCCIIEeI0BATEbCKUX
3aJJaHUN U IPYTOE.

CucremMa olleHMBAHUSA Pe3yJIbTATOB 00y4YeHH sl M0 JUCHUILIHHE (MOIYJII0)

Kpurepun nmosryyeHusi ypoBHS M OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
AUCHHILIMHE (MOAYJ/II0) KAJITOPUTMBI M CTPYKTYPbI JaHHbIX. YacThb 2»

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCs MO JUCIUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXKYTOUYHOMN aTTeCTaIiH.

IIpomexyTouHasi aTrecTamus IO JUCIHUIUIUHE (MOIYJIO) OCYHIECTBISICTCS B (opMme
3auema, IPU TOM IIPOBOJUTCS OIICHKA KOMIICTCHIIMH, CPOPMUPOBAHHBIX IO AUCITUILUIMHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS JIeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIILHON IKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OILICHKA OIleHKAa 3aver 00y4eHus1 Mo TUCHUILTHHE (MOTY.II0)

10 OTtnuyaHO 3auTeHo CTyoeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, Hu

8 OTIHYHO 3auTeHo rTyOOKO OCMBICIISIET JAMCUMIUIMHY (MOIYIIB).

On CaMOCTOSATEIHLHO " JIOTHYECKH
MOCJIC/IOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIIEHTUPYS BHUMaHHE Ha Haubosee BaXKHOM.
Ymeer aHAJTM3UPOBATH, CpaBHHUBATB,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
H3yquHBII>'I Marc€puall, BBIACIIAA KIIOYCBBIC
MOMCECHTHGI nu yCTaHaBJIMBast MIPUIUHHO-
clencTBeHHbIE CBsi3u. YeTko GopMmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThI aHAJTN30B u JPYTUX
UCCJICJIOBAHUI, a TaKKe peIIaeT CIOKHbBIC
3amaun. CTYJEHT XOPOIIO 3HAKOM C METOIaMH
HCCIIeIOBAHNS, HEOOXOTUMBIMH JUTS
HpaKTH‘IeCKOfI JCATCIBHOCTH, u YMEET
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTAHBL  (MOAYJI) € MPAKTUYCCKUMH

3aJ]auaMHu.
7 Xoporo 3auTeHo CrygeHnT o0OmamaeT 3HAHHSAMH IpeaMeTa
6 Xopoo 3auTeHo MOYTH B TOJHOM o0BbeMe  paboueit

ImporpaMmMmbel 1 CaMOCTOSATCIIBHO, JIOTUYCCKH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

MOCJIEe0BAaTEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHUE Ha
HauOosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAJIM3UPOBATH, CpaBHMBATB,
KJIacCH(pUIMpoOBaTh, 00001mmaTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBATh
W3yYCHHBIH  MaTepuall, BBIICHSAS  €ro
KIIOYCBBIC  aCMEeKTBl WM yCTaHABJIMBAS
MPUYUHHO-CIICJICTBCHHBIC CBSI3H.
®dopMynmupyeT CBOM OTBETHI, YBEPCHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JIPYTUX WCCIEJOBaHMMA, a TakkKe pelaeT
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTYILGHT
XOPOIIIO 3HAKOM C METOJaMH UCCIIeIOBAaHUS,
HEOOXOIUMBIMH JUTS MPAKTUICCKOU
JACATCIIBHOCTH, u yYMEET CBA3bIBATH
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPAaKTUYCCKUMH 33]JauaMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 VY I0BACTBOPUTEIBHO|  3aYTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONycKaeT OLIMOKH,
Kacaromuecs CyTH BompocoB. CTyaeHT
CIOCOOEH penIaTh TOJBKO CaMble IIPOCTHIE
3aJjayd M BIAACeT JUIIb MHUHUMAJIbHBIM
Ha0OpPOM METOJ0B HCCIIEI0BAHMUS.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM

He cnan He 3aureHo | MUHEMYMOM 3HaHWH 1O TpeaMETy U HE

1 He cIaH He 3auyteHo MOXET OTBCTUTHL Ha BOIIPOCHI, AAXKEC C€CJIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC

HaBOAIINE BOIIPOCHI.

Jucnumnimza (MOIyiab) «AJTOPUTMBI M CTPYKTYphl JaHHBIX. YacTb 2» OlLIEHHBaeTcs
CIIEAYIOLIUM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

KonTecTsl 30% | 3amaHus pa3HOro YPOBHS CIIOKHOCTH C aBTOMAaTHYECKOW POBEPKOH
pe3yJIbTaTOB

Homamnue 3aganus | 20% | 3a kaxgoe u3 3a1aHuidl MOXHO HaOpathb 10 GajutoB

3auer 50% | [TncemenHas wim ycTHas paboTa HaJl 3alaHHEM, HAallPABJICHHBIM Ha
MIPOBEPKY IOJIyYEHHBIX 3HAHUNA U HABBIKOB IO JUCHUTUINHE (MOIYIIIO)

@®opmyJia pacyéra MTOroOBOil OLEHKH MO AUCHMILIMHE (MOAYJIK) AJITOPUTMBI H
CTPYKTYpHI AaHHbIX. YacTh 2»: «0,3 X cpennee 3a koHTecThl + 0,2 X cpemHee 3a JOMaITHUC
3ananus + 0,5 x 3ager».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)

HpI/IMepHLIe JAOMAIIHHUE 3a1aHUA

I[OMaIHHee 3aJlaHHuE

3apaya A. BepHble nogMmHo>ecTBa

WNwms pxojuoro draiina:
Wwms poxoanoro daiimia:
Orpanuyenne 1o BpeMeHn:

CTaHIAPTHHA BBOZ
CTAHIAPTHHH BHBOZ
1 cexyna

OrpanuteHle 10 NaMATH: 256 merabafiit

B knacce ecre N pebar, ¥ Kaziaoro U3 KOTOPbIX €CTh CBOE YHHKaIbHOe 4ncio koHnder. Iapa mkoib-
HHUKOB € 9MCJIOM KOH(pET @ M b COOTRETCTREHHO TOTORA JIEJINThCS MexK, Ty coboil, ecim a jgenutes Ha b wian
b nemmuTes Ha a 6e3 ocTaTKa.

HazoseM noaMuoxecTBo yIeHHKOB KJACCa 6€PHbLM, €CIH JIBa JIOOLIX IIKOJLIHKA B HeM IOTOBLI je-
JINTLCS JIPYT ¢ APYIOM, TO ecTh JJIst J110boii mapnl ducia Konder a B b 01110 U3 HUX Je/UTcs Ha JIpyroe.

Haiiure nanboiniiee no yuciy pebsar BepHoe HOAMHOMKECTBO B KJacce.

(DopmaT BXOOHbLIX OaAHHbIX

B nepeoii crpoke mgano unciao N (1 < N < 103) — YHACJI0 MKOJLHAKOB B KJacce.
Ha sropoii crpoke maner N umcen a; (1 < a; < 2-10%) 1epes npofienr — komrdectro konder y i-ro
yYeHHUKa.,

cDOpM:’:lT BbIXOAHbIX OAdHHbIX

Brisenre na neproit crpoke ncio M — pazvep camoro 6osILIIOT0 BepHOTO NojiMH0KecTRa. Ha Bropoit
crpoke M wiicen uepes npobes — IHCI0 KOH(pET ¥ KayKI0ro MIKOJILHHKA B HAIeHHOM IT0IMHOMKECTBE.

Ecan orBeroB neckonbko, BoiegnTe Jioboii. BoisoanTs KosmtiecTsa Konder y MKOILHUKOB MOYKHO B
s1060M TTOPSIIIKE,

MNpumepsbl
CTaHIapTHHA BEOJ CTaHIOAPTHHH BHBOZ,
3 2
123 21
4 4
1248 8421

3apgaya B. HOI

Wwnst Bxommoro daiia;

CTaHJApPTHHE BBOJ

Wwms BeixoaHoro daiina:
Orpanuntenue 1o BpeMenu:

CTAHZAPTHH BHBOJ
1 cexymma

Orpauuyetye o HaMsITH: 256 merabaiir

,I[aHBI ABE IIOCJIe10BATC/IEHOCTH, ’I‘pe&)’e’l’cf{ HallTH U BLIBECTH HX HaH60.TIBLLI}’IO O6LLILVIO TIOAIIOCTIC IOBA~
TEeJIBLHOCTL.

(DopmaT BXOAHbIX OadHHbIX

B neppoii cTpoke BXomHBIX AaHHBIX cojepsuTca dmucao N — [IJMHA NEpBOH MOCIEI0BATENHLHOCTH
(1 £ N < 1000). Bo Bropoii cTpoke 3ajaHbl HJEHBI TIEPEOH MOCIEIOBATEIRHOCTH (depes npober) —
Hesble ucia, ve rnpepocxosmue 10000 no moyoto.

B Tperreit crpoke zanucano wucio M — maymHa Bropoit mociemorarensHocTH (1 < M < 1000). B
YeTBepTOil CTPOKE 3a/IAl0TCA “WJIeHBI BTOPOil Moc/e/oBaTesbHocTH (depes npoben) — meable HHcaa, He
upepocxoisiue 10000 1o mogyimo.

CDopMaT BbIXOOHbIX OAHHbIX

Tpebyercst BeiBecTn HanGOIIBIIY O OOIILY 10 MOANOCIEAOBATEIBHOCTE JAHHLIX [OCJIE[0BaTeIbHOCTEl, Ye-
pes npobedr.

MNpumep

CTaHIAPTHHH BBOZ, CTaHZapTHHHA BHBOJ,

23
123

2315
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3apada C. AnbTepHupytollasi nocnenoBaTesIbHOCTb

Wnist Bxoporo daiina: CTaHIApPTHHE BBOZL
Wnist Berxoporo draiina: CTaHAApPTHHI BHEOZ
Orpanutenne 1Mo BpeMeHN: 1 cexyna
Orpanudenune 1Mo maMsTH: 256 merabaiiT
IlocnenoBarensnocTs aHucen aq, . . ., 1y, SIBJISIETCH AABTREPHUPYIOULETI, €CIIH BLINOJIHEHO OJIHO M3 JBYX
COOTHOIICHUIT Ha 3JIMEHTHI OCACI0BATCIBHOCTH: ] < a9 > a3 < (4 > ... Jdub0 a1 > as < ag > aq < .. ..
IlociienoBarensrocTs by, .. .., bi, HasLIBAETCH MOJNOCIEI0BATCABHOCTBIO @1, . . . , (pn, CCJIH CYIIECCTBYIOT
TaKHe MHJIEKCBI i1 < 2 < ... < i, 9r0 bj = a;;. Hanpumep, nociejosarensnocrs [1,2.3] apaserca

noocseoBaTeabHocTbio s [1,2,0, 3] u ne smaserca aa [1, 3,0, 2].

HaI‘:[,lHTE H&l‘I60ﬂbLLI}_"IO 110 JJJINHE aAbMEePRUPYIOWYI0 NOAIOCICTOBATC/IBHOCTE JaHHOH Moc/IeI0BaTe/b-
HOCTH.

CDOpMaT BXOOHbLIX AaHHbIX

B neproii cTpoke BXOIHOrO MOTOKA 3alHCAHO 9HCI0 1. Bo Bropoii crpoke 3amucansl 1 (1 < n < 2000)
LEJILIX YUCeN @, dg, d3. . . . . iy (Ja;| < 109).

cDO[)ME':IT BbIXOOHbLIX OAHHbIX

B HepBDﬁ CTPOKE BBIBEJIUTE JIJTITUHY HalIeHHOMH T10/1110CJIe/I0BATEeILHOCTh. Ha BTOpOﬁ CTPOKE BhLIBEJIUTE
caMy IOJAIIOCJICIOBATE/IBHOCT. Eciu taknx HocjaeIoBaTe/IbHOCTEH HECKOIBKO, TO BREIBCIHTE .U}O6}_"IO,

MNpumepsbi
CTaHZAPTHHHA BBOJ CTaHJAPTHEHA BHBOZ,
10 6
142358679 10 142867
5
12345 12
1 1
100 100
IIpuMepHbIe 3a1aHusA 1JI KOHTECTOB
Konrecrt 1.
YciaoBue:

VY Bac ecThb KapTa U3 N TOpOoJOB M M AOPOT MEXIY HHMHU. Ka;xnaﬂ Aopora MMeECT AJINHY

(Bec). HexoTtopeie noporu — omHoctopoHHue. Hy)kHO HalTH KpaTdailline pacCTOSHUS MEXTY
BCEMHU ITapaMU rOpPOJIOB.

Bxon:
enN,M(1<n<100,0<m<n?
e M CcTPOK: UV W — gopora u3 U B V JUIMHON W (Beca MOTYT OBITh OTpULIIATEIbHBIMHU ! )

e 3arem ( 3ampocoB (1 < q < 1000): aBa ropona a u b — HaiiTu Kpardaiiiiee paccTosHHE

oramob.

Bobixon:
Jlns kaxkaoro 3arpoca BeIBECTH KpaTuaiiiiee paccrosiHue uini "Impossible"”, ecnu myTtH Her,

win "Negative cycle", ecnu cyiiecTByeT OTpHLIATENbHBINA UK, JOCTHXUMBIHN U3 a.

TpeboBanmue:

Hcnonesyiite anropurm PJioiiaa-yopuresia ¢ IpoOBEPKOM OTPULATENBHBIX LIUKIIOB.
3anpeweno ucnonvzosams [letikcmpy — ona He pabomaem ¢ ompuyamenvHbiMu gecamu!
Ounenka:

e 5 OamioB — KoppekTHas peanusanus Dioiga-Yopiienia

e 3 Gayma — 00paboTKa OTPUILIATETHHBIX IIUKIIOB

e 2 Oayta — KOPPEKTHBINA BBIBOJI IJIs1 KAXKJIOTO 3ampoca
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Konrecr 2.

Ycaosue:

JIBa npyra, Anuca u boO, XOTAT 0OMEHATbCA CEKPETHBIM KJIIOYOM IO HE3aIIUIIEHHOMY
kaHany. Ucnons3syiite anroputm Auddu-Xennamana 1is resepanuu oOLIETro cekpeTa.

Bxon:

e [Ipoctoe uncio p (2 <p < 107)

e [IepBUYHBII KOPEHb { 110 MOYJIIO P

e Cexper Auucer: a (1 <a<p-2)

e Cekper boba: b (1 <b <p-2)

Boixoa: O0mmmii cexperHbii kimrou: K = (g™(@*b)) mod p

JonmosiHuTeIbHO (ONMIUMOHAJBLHO, +3 0Oasuia): IlpoBepbTe, 4YTO § — ACHCTBUTEILHO
nepBooOpasHbIid KOpeHs 1o Moxy:ro P. Ecnu ner — BeiBectH "Invalid generator™.

TpeodoBanme: Vcnonp3yiiTe ObICTPOE BO3BeIeHHE B CTeNEHb 110 MOAYJIIO.

He ucnonv3yiime comogvle bubauomexu ons kpunmoepaghuu (nanpumep, Biglnteger.pow 6
Java 6e3 mooyns).

Ouenka:

e 6 0a;m10B — mpaBwIbHBIN pacuét K

e 3 Gayta — mpoBepKa MepBOOOPA3HOro KOPHS (C UCTIOIB30BaHUEM (PYHKIIHH Diiiepa)

e 1 Gaym — KoppekTHas 00paboTKa rPAHUYHBIX CITy4aeB

Konrecr 3.

Ycaosue:

VY Bac ecTb prok3ak BMectuMocThio W u N npeamero. Kax sl mpenmer umeer Bec W[i] u
teHHocts V[i]. HyxHo BbIOpaTh mpeaMersl, YTOObI MaKCHMU3UPOBaTh OOLIYIO IIEHHOCTh, HE
HPEBBICHB BEC.

Bxoa:

en (1 <n<20), W (1<W<1000)

e n map: W[i] V[i] (uenbie uncna, 1 < w[i], v[i] < 100)

Beixoa: MakcumManbHy0 BO3MOXKHYIO [IEHHOCTb.

Orpannyenmne: Pemenne JOJKHO paboTaTh 3a NOJMHOMHAJILHOE
BpeMsl — He HCII0JIb30BaTh  MOJHBIA  mepebop  (27).  Mcmonb3yiiTe NpuOINKEHHbII
AJITOPUTM WIN JMHAMHYECKOe IPOrpaMMHpPOBaHue.

TpeboBanmue:

e Ecniu ucnonb3yere 1T — BbI monyuute 10 GannoB (3TO MOMMHOMHUANBHOE PELICHUE IS
Majbix W).

o Ecniut ncnionb3yeTe sKagHbIH aJropuT™ (10 yAEIbHON IEHHOCTH ) — MaKCUMyM 6 OaiioB.

e Eciiit uicnionb3yere moJinblii nepedop — 0 6amioB (gaxke ecnu padboraet Ha n=20).

JlonoJIHUTEeILHO (ONMUMOHAJIBLHO, +2 0aJuia): BeiBeauTe, Ha CKOJIBKO MPOLEHTOB Balle
peIIeHre OTINYACTCS OT ONITHMAIBLHOTO (€CJIH BBI IIOCYUTAIN 00a BapHUaHTa).

Ouenka:

e 10 6amoB — koppektroe 1T (O(n-W))

e 6 0aJIIOB — KAJHBIN ATOPUTM (JJ0Ka3yeMo He ONTHUMAaJIeH, HO paboTaeT OBICTPO)

e 2 fayma — ynoMMHaHue, 4to 3aaa4a NP-tpynna u nouemy JII 31ech qomyctumo

3apanus 17151 MPOMEKYTOYHOM ATTeCTAllUM MO JMCUUILINHE (MOTYJIIO0)

Ne 3ananue OtBeTt Komnerenuust
n/n
1. | BriGepuTe u3 crvcka aJropuTMOB T€, KOTOPBIE PELIalOT b/ YK-6

3a/1auy MOMCKA KpaTyanIiero myTu:
A) Anropurm Pabuna-Kapmna

B) Anroputm JIefikcTpsI

B) Anroputm Kocapaiito

I") O6xox B riryomny (DFS)
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) AnroputMm Popra-bennvana

2. | Kakoii u3 npeyiokeHHbIX alfOPUTMOB paboTacT ObIcTpee b OIIK-2
BCEX C aCUMITOTUYECKOM TOUKH 3PCHHMS AJIs TOUCKA
KpaTyaimmx myte B rpad)e ¢ HeOTpULATeNbHBIMU
BecaMmu peodep:
A) Anropurm ®oiina-Yopienia
B) Anroputm [lefikcTpsl
B) 0-k BFS
I') Anroputm ®@opna-bennmana
3. | 3a kakoe BpeMsi MOXKHO BBIYHUCIIUTH MpehHUKC-PYHKIIHAIO O(N) I1K-3
st ctpoku u3 N cumBosioB. Omeem oatime ¢ O-nomayuu
4. | 3a kaKoe BpeMsi MOKHO BBIYUCIUTh KOMIOHEHTHI cuiibHOM | O(N + M)/O(M) I1K-3
cesizHocTH B rpade Ha N Bepmuaax u M pebpax (M > N).
Omsem oatime ¢ O-nomayuu
5. | 3a kakoe Bpems pabortaet aaroputm [Ipuma B rpade Ha N O(M log N) I1K-4
BepmmHax u M pebpax (M > N), ecnu B kauecTBe
KOHTEIHepa JiIsl MoMcKa 0e301macHOro pedpa
ucrnonwssyercs TreeSet. Omgem datime ¢ O-nomayuu
6. | 3a kakoe BpeMs MOXKHO PEIINTh 3a/1a4y O PIOK3aKe: eCTh O(NW) [K-4
N mpenMeToB, Kaxablii nMeeT cBoi Bec W_1>0u
CTOUMOCTE C_i > 0, HeoOXoanMo coOpaTs HaOOp
MIPEIMETOB CyMMapHBIM BecoM He Oonee W,
MaKCUMM3HPYSl CYMMapHYIO CTOUMOCTb.
7. | YkaxuTe croco0 onpeelicHus IPUOPUTETOB B BBIOOPE Amnanmus rpada YK-6
anroputMa JelKcTphl.
8. | YkaxuTe moaxoJ K pa3paboTKe MOJICIN BBITYKIIOH I'eomerpuueckue OIIK-2
000JIOUKH. npeoOpa3oBaHUs
9. | Ykaxute ciieficTBUE IPUMEHEHUS ajaropurma [Ipuma. MunumaneHoe [1K-3
JIEPEBO
10. | VkaxuTe METO IEMOHCTPAIINH BBIITYKJIOH 000I0YKH. Buszyanusanus I1K-4
¢uryp
11. | HazoBuTe Teoprio MOAETUPOBAHUS KPUNTOTPahUISCKUX Teopust uucen OIIK-2
QJITOPUTMOB.
12. | HazoBute aneMeHT caMOOIIeHKH B pabote ¢ KuyTowm- Bpemennas YK-6
Moppucom-IIparom. CJIO)KHOCTh
13. | Vkaxwure pe3ynbTar paboThl ¢ HOJIMHOMHAIEHBIM BricTphIii mouck [K-3
XELINPOBAHUEM.
14. | HazoBUTE MaTeMaTHYECKYIO MOAEIH ISl TUHAMUYECKOTO PexyppeHTHbIE OIIK-2
MIPOTPaMMHUPOBAHHS. COOTHOILECHHUS
15. | HazoBute ¢opmar npeseHTanuu anroputma JeidKkcTpsl. Hwnarpamma [IK-4
rpada
16. | YkaxuTe TEXHUKY COBEpPIIICHCTBOBAHHUS B OnTumu3anys YK-6
BBIYUCIUTEILHOIN T€OMETPHH. BBIYUCIICHUH
17. | HazoBute pe3ynpTar pelieHus 3a4a4u O PIOK3aKe. MakcumanbHast IK-3
CTOUMOCTD
18. | Ykaxute METOJ HCCIICIOBAHMS MOJICIN KpaTYanIINX Cumynsiuus Ha OIIK-2
myTeu. rpade
19. | Vkaxwure criocod myonuaHoro npeacrasinenus DFS. JemoncTpanust [1K-4
Koza
20. | HazoBuTe BBIBOJ U3 UCIIOAB30BaHUA A*, OnTuMalbHBIH TIK-3
nyTh
21. | Ha3oBuTe Moaxo/1 K CAaMOOILIEHKE B KpUIITOrpahuIeCKUX [TpoBepka YK-6
MIPOTOKOJIAX. KOPPEKTHOCTHU
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22. | Ha30BUTE KOHLEIIUIO MOJACIHPOBAHHUSA CTPOKOBBIX ABTOMAaTHBIE OIIK-2
AITOPUTMOB. MOJICITH
23. | Ha3oBuTe 3JIEMEHT MPE3eHTAIMH CHCTEMBI RSA. MaremaTH4ecKkue T[1K-4
BBIKJIQJKU
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