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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamMmma TUCHMUIUIUHBI (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
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHUKA, YTBEPXKAECHHBIH IPHUKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3yuenne pucuuminHbl (MOAyNsl) «AJTOPUTMBI U CTPYKTYpHl JaHHBIX. Yacte 2»
(bopMHpYET y CTyIEHTOB YMEHHE pa3padaTbiBaTh U CO3aBaTh ONTUMHU3UPOBAHHBIE PELICHUS, YTO
KPUTUYECKH BA)XXHO JUIs MPOU3BOAMTEIBHOCTH MpOrpaMMHOro obecnedenusi. Kpome toro, 3tu
3HAHUS SBJSIOTCS OCHOBOW MJI JalbHEHIIEro HM3ydeHus Oosiee CIOXKHBIX TeM B 00JacTu
KOMIIBIOTEPHBIX HAYK U IPOTPaMMHUPOBAHUS.

MecTo TMCHUIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TponykToBas aHAIMTHKA U BXOAWT B BAPHATUBHYIO 9acTh bioka 1, GopMupyemyro yaacTHUKaMu
00pa30BaTeNbHbIX OTHOIICHU.

Hucnurnnuna (MOyJb) U3ydaercs Ha 2 Kypce B 4 ceMecTpe, JOCTYITHA ISl POXO0XKICHUS IPU
YCIOBUU YCIICUIHOTO 3aBEPIICHUS JUCHUIUIMHBI (MOIYJs) «AJITOPUTMBI U CTPYKTYPHI JaHHBIX.
Yactp 1».

Henap wu3yyeHuss AUCHUILIMHBI (MOAyJisi): (QOPMHUPOBAHUE Y CTYJEHTOB HaBbIKOB
MPOEKTUPOBaHUS M aHaiu3a A(P(GEKTUBHBIX ANTOPUTMOB U CTPYKTYp HAHHBIX HAJSl PELICHUS
Pa3IUYHBIX 3a/1a4 POrpaMMHUPOBAHMUS.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— (opmMupoBaHue 3HaHUI aArOpUTMOB 00X0/1a rpadoB U MOUCKA KpaTYaHIINX MTyTeH;

— (opmupoBaHre 3HAHHWI CHHTAKCHCA PETYJSPHBIX BBIPAKEHHHA W HX IPUMEHEHHE B
pELICHUH aITOPUTMUYECKHX 33/1a4;

— (opMupoBaHue 3HAaHUN pa3IMYHBIX AITOPUTMOB PabOTHI CO CTPOKAMHU, KJIACCHUECKUX
QITOPUTMOB TEOPUH YUCET U UX MIPUMEHEHHE B Kpurnrorpadumu,

— (opMUPOBaHHE YMEHHS UCIOJb30BaTh PETYJISpPHBIE BBIPAKEHUS JUISI pPELICHUS
NPaKTUYECKHX 3a/1a4 pa3paboTKy,;

— (opMupoBaHre yMeHMs HCKaTh KpaTdaiiiue OyTd B rpagax, OCOOEHHOCTH U
cnenu(UKH pa3InIHbIX BAPHAHTOB PEIICHUH,

— ¢dopmupoBanue ymeHus 3¢G(EKTUBHO peliaTh 3aJaud TMOUCKA TMOJCTPOK M JIpyTHe
KJIaCCUYECKHE 3a7a4M, CBA3aHHbIE C 00pabOTKOMN CTPOK;

— (opMupoBaHre yMeHHUS pealM30BBIBATh MPOCTEHIINE aNrOpUTMbI OOMEHa KII0YaMu
Ui mudpoBanus;

— (opMupoBaHre HaBbIKa MPUMEHEHUS KIACCUUYECKUE AITOPUTMOB M3 O0JIACTH TEOPHH
rpadoB, Teopuu 00padOTKHU CTPOK U TEOPHH YKCEN B IPUKIIAAHBIX 3aa9ax.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIeTeHIH U pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
cOOCTBEHHOM EATEIHHOCTH U JIESITEIbHOCTH, a TaK¥Ke
CHOCO0bI ee MIPUHIIUIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM M I[eJIeNoIar aHus
CaMOOIICHKH VK-6.2. YMeeT CTaBUTh pealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3. Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKIIIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
MCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nddepeHInaTbHbIE YPaBHEHUS

1 YUCJICHHBIC METOJbBI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JaHHBIX

OIlK-2.2. YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
Bepu(dUKaIuio, a TakKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX HCCJIEIOBaHUMN
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OIIK-2.3.

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMS
MaTEeMaTHYECKUX MOJICIICH B
paMKax Hay4HBIX POCKTOB MM
HCCIIEJOBAHNM, BKITFOYAs
ydacTHe B ITyOIUKAIUIX,
KOH(pEPEHIUAX WIN
KOJU1a00paIusx, e ObUIH
pa3paboTaHbI ¥ aPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH perath 3a1a4u
podeCCHOHATTEHOM
JIeSITEeIbHOCTH B 00JIacTH
MPOTYKTOBOW aHATUTHKH,
(hopMyJIUPOBAThH PE3YJILTATHI
aHaln3a " BBISBISTH
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
HpOHYKTOBOﬁ AHAJIMTUKH

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYECKUE HHCTPYMEHTHI U
nporpaMMHOe obecrieueHue st
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE IIPOBEICHHOTO aHAJIN3a

[IK-3.3.

Nwmeet omeiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
aHAJINTHKH, BKIFOYAs aHAJIH3
MIOJTb30BATEIILCKOTO MTOBEACHHS
1 ONITUMHU3AlHIO IIPOJAYKTOB Ha
OCHOBE IMOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHo
MPEJICTABNIATH COOCTBEHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIIbTATHI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYIUICHUS, METOIbI
BU3yaJTU3alMU JTAHHBIX U
OCHOBHBIC TPEOOBAHUS K
HAyYHBIM TIPE3CHTAIUM,
BKITIOYAsl CTPYKTYPY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU HAYYHBIS
pe3ybTATHI, ATANTUPYS UX IS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHDOpMAIIUH

[1K-4.3.

HMmeeT nmpakTUUECKUNA OIBIT
Y4aCTHs B HAYYHBIX
KOH(epeHIUAX, CEeMUHAapax WU
JIpPYrUX MEpPONPUATHUSAX, TIE
YCHEMIHO IIPEACTABIISAI CBOU U
H3BECTHBIC HAYYHbIE
Ppe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIUTOpUEn
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3. Temaruueckuii njiax

Ne TpynoemkocTb, aKageMUYecKHE 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 4 4 20 JomaliHee 3aaHue
2 Kpartuaiimue nytu B 2 2 11 Konrect
rpadax
3 MuHUMaIbHEIE 1 1 6 JlomarirHee 3amanne
OCTOBHBIC JIEPEBbSI
4 Teopus uncen u 2 2 11 Konrect
KpHNTOrpadus
5 CTpOKOBBIC aJITOPUTMEI 3 3 16 JlomarHee 3a1anne
6 OCHOBEHI TeOpUHU 3 3 16 Kontect
CJIOKHOCTH
BBIYMCIICHU
3auem 4
Hmozo: 15 15 4 80
Ob6vem oucyunaunovt (Mooyns) 114
(6 ak. u.)
O6vem Oucyuniunvt (MoOyasn) 3
(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,
TIOVCK KOMITOHEHT CHIILHOW CBSI3HOCTHU
DFS Ha HeopueHTHPOBaHHBIX rpadax
2 Kparuaiimme mytu B rpadax Anropurm JletikcTpel. Anroputm A*

Anroputm  @opna-bennmana.
AnropurM J[>KoOHCOHA

Anroputm  ®noliga-Yopienna.

3 MuHuManbHble OCTOBHBIE MuHNManeHele OCTOBHBIE JiepeBbs. CHCTeMa HENEPECEKAOIUXCS
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 TNOACTpokW. [lonMHOMManmbHOE  XEIIMPOBAHME.
Anropurm Knyra-Moppuca-IIpara
Koneunsie aBToMatel. PeryispHelie BoIpaxXeHUs!.
Bbop. ABromar Axo-Kopacux
6 OCHOBBI TEOPHH CIIO)KHOCTU IonsTre cnoxxHocTHBIX KiaccoB. Kimaccer P u NP
BBEIYMCIIEHUN NP-tpynrocTs, NP-nionHOTa. [IpMeps! 3amay
OBpUCTHYECKHE u npuOIKEHHbBIE aNrOPUTMBI JUISE

CBCPXHOJMHOMHUAIBHBIX 3a1a4
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000H TOYKH, Tlie eCTh NOJAKIIoUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHosnas numepamypa:

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

2. Pajrapnen, T. CoepmieHHBIH anroputMm. Anroputmbl ansi NP-TpynHbeIx 3amad
npakTruaeckoe pykooacTBo / T. Padrapaen. - 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. Pagrapnen, T. CoepmieHHblii anroput™. JKaaHble aJrOpUTMBI UM JUHAMHYECKOE
IporpaMMHUpOBaHue : MpakTuueckoe pykoBojacTBo / T. Padrapnen. - Canxr-IlerepOypr : Ilurep,
2020. - 256 c. - (Cepus «bubmmoteka nporpammucrtay). - ISBN 978-5-4461-1445-0. - Tekcr :
anexTponHbIi. - URL: https://znanium.com/catalog/product/1756121.

2. Padrapnen, T. CoBepiieHHbIH anroput™. ['padoBble aaropuTMsl U CTPYKTYpPbI JaHHBIX :
npaktruaeckoe pykooacTBo / T. Padprapaen. - 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 JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yvaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKUMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYEHHs, CIy>KallMMH Ul MpeACTaBIeHUs ydeOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

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

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CIeLUAI3UPOBAHHBIM 000PYAOBAaHUEM, BKIIKOYasl JEMOHCTPALIMOHHOE 000PYL0BaHHE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00YyUYaAIOIIKUXCs, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUId WCIOJb30BAHUS WHBAIUAAMHU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO NMOJKIIOYEHHUs K ceTH «VIHTepHEeT» U
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o0ecrieueHneM
YHuBepcurera.

JocTyna B DJIEKTPOHHYIO

nH(pOpMaIMOHHO-00pa30BaTEIBLHYIO

cpeny

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM

JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBanue nopraja
(u3nanms, Kypca, 10KyMeHTa)

CcbliIka

1. | Hayunas snektponHas 6ubmaroreka elibrary.ru

https://elibrary.ru/defaultx.asp

oubimoTexa

2. | basa mannbix s IT-cienuanucToB https://habr.com

3. | basa nanneix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHbI IEHTP WHPOPMAIIOHHO -
00pa3oBaTesbHBIX PECYPCOB

http://fcior.edu.ru/

[lepeuenp wuHGMOPMAITOHHBIX

TEXHOJIOTMM, HCIONb3YEMBIX IIPU

OCYIIECTBJICHUU

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

MporpaMMHOTO  oOecreueHus, COBPEMEHHBIE
MH(OPMAaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

npodeccuoHanbHpie  0a3bl

JTAHHBIX

u

HaumenoBanmne 110 IIpousBoacreo JInnen3uonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows 3apy0exHOe JIMICH3UOHHOE
Client, Server)
Bpay3sepsbI:
Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacupoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, 3apy0exHOe JIMICH3UOHHOE
OneNote)
TeXstudio 3apyOekHOe cBOOOJIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

HporpaMMﬂoe odecneyeHne AJIS IIVIAHUPOBAHUA U YUE€TA BPEMCHU:

Toggle app | sapy6exHoe | cBOGOIHO pacmpocTpaHsieMoe
Cucrtembl ynpapJjeHHs NPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
CHucreMbI YHpaBJcHUs 0azaMu JAaHHBbIX:

Microsoft Imagine (SQL Server) | sapy6exHoe | nuuensuonHoe
Cucrtemsbl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apyOexHoe JMLIEH3UOHHOE
HyperV

Cl'lpaBO‘lHO-l'lpaBOBble CHUCTEMBbI:

KOHCYJ'H:T&HTHJ'IIOCZ CIIPpaBOYHO- OTCUYCCTBCHHOC JINMIOCH3MOHHOC
ImpaBoBasg CUCTECMaA

CpencTBa AHTHBHPYCHOM 3alIIMTHI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Kaspersky Endpoint Security aist | oTeyecTBeHHOE JULIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apyOexHOe CBOOOIHO pacpoCTPaHIeMOe
Bash (Unix shell) 3apy0exHOe CBOOOJHO pacIpOCTpaHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHOe CBOOOIHO pacpoCTPaHIeMOe
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOekHOe | cBOOOHO pacmpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apy0exHOe CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe

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

B mporiecce uzyueHus AUCHUIUIMHBL (MOIYJIsA) «AJITOPUTMBI M CTPYKTYPHI TaHHBIX. YacTh
2» B paMKax TEKYIIEro KOHTPOJIS YCIEeBAEMOCTU HCIIOJIb3YIOTCSl TaKue BUbI yUeOHOH paboThl,
KaK JIEKIIMM, CEMHUHapbl, KOHTECThI, JOMAIIHUE 3aJaHMsl, a TaKXKe pa3InyHble BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaroluXcs MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  MpO(ecCHOHATBHOM  JIEKCUKH,  3aKpeIUIeHWe  IMPaKTUYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce nexnuii peKOMEHIYEeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTH OTBETHI B pEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Yuacmue 6 cemunape — akTuBHas paboTa CTyI€HTa HA CEMHUHApPE, €ro OTBETHI Ha BOIPOCHI
npernojaBaTess U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTBCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHS M apTyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI TNPENOJABATENsI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTtepuall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH O0CYXKJEHHE U PACIIUPUTH CBOU 3HAHUSI.

Konmecm — wHTepakTHBHas miuaTdopMa C 3aJaHUSMHU PA3HOTO YPOBHS CIOKHOCTH H
ABTOMATHYECKON ITPOBEPKOM pe3yIbTaTOB.

KoHTecT no3Bosier ONCPAaTUBHO OLICHHUBATL YCBOCHHC MATCpHUaJia U BBIABJIATH HpO6€JIbI B
3HAaHMUSAX dYepe3 TECThl M MpaKTUYeCKHWe 3aaadd. Takoil (opmaT CIocoOCTBYeT pEryJsIpHON
CaMOIIPOBCPKE U MOBBIIACT MOTHBAIUIO K U3YYCHUTIO JUCHHUIIIIUHBI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU U CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrnosnb3oBarh pa3nuyHble MCTOYHUKU
uH(OpPMaLIKK, BKIIIOYas YUeOHUKH U OHJIAMH-PECYPCHI, I 0osee Ty00KOro MOHUMAHHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIESHTOB, HaIpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nponiecce camocTosATenbHON pabOThI CTYJEHTHI B3aUMOICHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuajiaMy Py MUHUMAJIBLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUM U JIpyroe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}ma no JuCHUIIJIMHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUA C()OPMHUPOBAHHOCTH KOMIICTCHIHMI 110
AUCHUILINHE (MOYJ/II0) KAJITOPUTMBI U CTPYKTYPBI AaHHBIX. YacThb 2»

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJIYJIIO)
OCYILIECTBIISAETCSA B BUJIE TEKYIErO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUILUIMHE (MOJYJIO) OCYIIECTBIsSIETCS B (opme
3auema, Ipyu STOM TPOBOAUTCS OLIEHKA KOMIIETCHIH, CHOPMUPOBAHHBIX 1O AUCHUIUINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCcTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

JecaTubannbuas IlaTrudanbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi 1o JUCHUILIUHE (MOYJIIO)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIMA B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTIb).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYCHHBI MaTepHuall, BBIACIAS KIIOUEBhIC
MOMEHTHl W  YCTaHaBIMBas  MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yJIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOXKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  yMeEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
MUACHUILINHBL  (MOIYJISI) C TPaKTHICCKUMHU

3aa4aMH.
7 Xoporiro 3aureHo CryneHT oO0OlajaeT 3HaHUSAMH IpPEaAMeTa
6 Xoporio 33a4TEHO MOYTH B TIONHOM 0OBeMme  pabodeii
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJIEeIOBATENIFHO M BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHHE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAITM3UPOBATH, CpaBHUBATH,
KJIACCU(PUIIMPOBATD, 00001IaTh,
KOHKPETH3HUPOBATh W CHUCTEMATH3HPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIHBAs
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3H.
DopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET pe3yabTAaThl AHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKKe pelaer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTyI[eHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICOBAHHS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTebHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

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

4 Y IoBNETBOPUTENBHO|  3aUTEHO JMCLMIIIAHE  (MOZYIIO), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacatorquecst CyTd BompocoB. CTyaeHT
CHOCOOEH pelarb TOJBKO Camble IMPOCTHIC
3aJaud M BIAACeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

3 He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAHUM 110 InNpeaMeTy U HE
1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKEC CCJIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJISIIIIE BOIIPOCHI.

JuctummHa (MOIyidb) «AJTOPUTMBI M CTPYKTYpPHI JaHHBIX. YacTh 2» OILIEHUBAeTCs
CJIETYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucaumne

Konrectst 30% | 3amaHuist pa3HOTO YPOBHS CIIOKHOCTH C aBTOMATHYECKOW TIPOBEPKOH
pe3yJIbTaToB

Homamnnue 3aganus | 20% | 3a kaxmoe U3 3amanuii MoxkHO HaOpath 10 OauioB

3ayer 50% | [lucemennast win ycTHas paboTa Haja 3aJaHUEeM, HallpaBJICHHBIM Ha
MIPOBEPKY IOJIYYECHHBIX 3HAHHI U HABBIKOB 10 JUCIUTUIHHE (MOIYIIIO)

®opmyJa pacyéTa MTOrOBOl OLEHKHM MO JUCHUIUVIMHE (MOAYJII0) <AJITOPUTMBI H
CTPYKTYPHI 1aHHBIX. YacTh 2»: «0,3 X cpennee 3a koHTecThl + 0,2 X cpeaHee 3a JOMAIIHUE
samanus + 0,5 X 3auer».
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Texkyumuii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS 10 JUCHUILINHE (MOIYJII0)

IIpumepHbIe fOMALLIHUE 3aJaHUS

JlomaiHee 3aanne

3apaya A. BephHble nogmHoxecTBa

st sxomoro dbaiiaa; CTAaHRAPTHHIN BBOX
st suixosnoro daitaa: cragpapraui BHBOL
Orpauitienye 1o ppeMeti: I cexya
Orpanuienne Bo asai: 256 smerabafty

B kaacee ecte N pedst, ¥ KaXI010 13 KOTOPLIX ¢CThL ¢Boe yiurKaisioe 1o Konder. [Tapa mixomn-
HHKOB ¢ "HEA0M KOH(bET ¢ It COOTRETCTRENHO TOTORA JACTNTELCH MeX 1y cobofl, ecan ¢ aeantes ua b nan
b peamres wa o Hes ocTaTka,

Hasopes noAMHOKECTRO YHCHIKOR KJIRCCA GEPHMM, CCTI JIBR OOBLIX MIKOJILIIKA B HeM TOTOBR Jle-
JANTHES JIPYT © APYTOM, TO £CTh 1# J060il napsl MHeaa kouder a w b oHo 13 /X JeanTes na apyroe.

Haii;mrre nanbosasmee 1o sneay pebaT BEPHOE NOIMHOKECTRO B KAACCE,

<Dopma'r BXOAHbIX AaHHbIX

BB nepsofl CTpoKe Jano dueio NN 103) HHCAO HKOULHHKOR B KJacee.,
Ha eropoft crpoke aanpt N ouncen o; (1 <€ a; < 2 10%) depes upoben — kamecrso xoudet v i-ro
VHCHIKA.

MDopmaT BbIXOAHbLIX AaHHbIX

Briseurre na nepuoii crpoke uncao Mo pasaep cavoro Goanimoro seproro nojuoskectsa, Ha sropoit
erpoxe M qmeen qepes npoben — aneao konper ¥ KaaIoro mMKOALHIKA B HATICHHOM OJAMHOAKCCTRE,

Ecan orseror neckoasko, semeante aioboit. Bueognm, xoumuectsa konder ¥ mKoanEIKOR MOKIO B
A0HOM HOPSJIKE.

Mpumepsbi
i CTAHAAPTHHA BBOK CTRHAAPTENRA BRBOX
3 2
123 21
4 4
1248 8421

3apaua B. HOI

Mms sxooro daitaa: CTAHZAPTHH BBOZ
Hus maxomoro datin CTAHZAPTHHA BWBOX
Orpasiienne no speseni: 1 cexyiaa
OrpasnicHne 1o naMsri: 256 merabaitr

Jlann Jige noce RATCILHOCTH, TPEOYETCS HANTH 11 BRBECTI WX HanGoabmyio obIyo nojuocie/ b
TEALHOCTT,
MopmaT BXO4HbLIX AaHHLIX

B neppolt ¢TPoKe BXOUILX JASHIY COTCPANTeR “Heito N — Junimn nepsofl nocae10BateiniocTi
(1 < N < 1000). Bo wropofl crpoke saaansl wiekn teppofl gocieopatensuocmin (Hepes upobe)
nessie uncsa, #e npenocxaasme 10000 no sonyoo,

B rperseit crpoke sanscano wneao Mo jpnma gropoil necaeaosareantoern (1 € M < 1000), B
HETBEPTON CTPOKE FAJAIOTCH ICHE BTOPON NOCACI0BATEILROCTI (qepes npoben) eI TN, He
npesocxosiume 100D 1o Moy,

MopmaT BbIXO4HBIX AaHHbIX

Tpebverest pupecTit HanGOALIIY 10 OGLLY 10 10110CAEM0BETCALHOCTL AIILX HOCICA0BRTEILHOCTeH, e
pes npobe.

Mpumep

CTAENApTHER BBEOZ CTAHZAPTHHH BHEOZ
3 23
123
4
2315
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3apada C. AnbTepHupyiouias nocnenoBaTeslbHOCTb

M sxoanoro daiiaa: CTaHZAPTHN BEOX
Mus srixoasoro daflaa: cTasgapTHil BHBOX
Orpamienie mo speMen: 1 cexynan
Orpamrienne 1o nansrem: 256 merabait
I]()1'.’]('_[!"‘-}!'['('4”-”(N"l'l- Huocea yeay y, ABCTCH ll.lh"“'["lIIINHUIIU".‘. CCJIM BBUTOJIHCHO OJUo 13 ,'lH'\',\'
COOTHOMICHNE HA SJCMCHTH HOCACIOBATC I LHOCTIH ! ay < ap > ay Qg >i.s 6o a) (g < ay iy
I]()('.'](',[fil{:»l'[l'"“-ll\')‘"l'l. ,FL ‘e "'& HAZLIBACTCH NOUIOCIC0OBATAIBHOCTLIO Y, ., Mg, €CIH CYIICCTBVIOT
TAKHO MHJICKCRL 1) < f2 < ... < i, w10 by = a; . Hanpusmep, nocaepopareasiocrs [1,2,3] apasnerces

nojmocaeosaTeabnocthio s [1.2.0.3] n ge ariseres aas [1.3.0.2].
Haii e nanGoauimnyio 1o [JUHHIe @aanmepriupyonyio o ocIe10BATEILHOCTE AATHON H0C/Ie10BATE -
HOCTH,

DopmaT BXOAHbIX AaHHbIX

BB nepnoft crpoke BXo/moro noroka sanucano yucao n, Bo wropoh crpoke sanmucanm o (1 < n < 2000)
HEJIBIX SHCET 4y, 2. a3, . . . . ay (las] < 107,
CDopmaT BbIXOAHbLIX NAaHHbIX

B3 neproit crpoke seisesurre pnmy safiacanofl nognocacosateabiocth. Ha sropoit crpoke shiseurre
CAMY OO TORATEILHOCTL, Ee/ TaKUX 10CA¢ 0BT ILHOCTCN HECKOALKO, TO BLIBCIHTE JH00YIO.

Mpumepsbi
c*rarmap'muﬁ; BBOL | CTaHRapTHHS“! BHNBOL

10 6
14235867910 142867
5 2
123465 12

1 1
100 100

IIpumepHbIe 3a1aHNUS [IJIs1 KOHTECTOB
Konrecr 1.
YciaoBue:

VY Bac ecTh KapTa U3 N ropooB U M popor Mexay HUMU. Kaxnas mopora mMeeT UIMHY
(Bec). HexoTtopeie noporu — omHoctopoHHue. Hy)kHO HalTH KpaTdailline pacCTOSHUS MEXTY
BCEMU IIapaMU TOPOOB.

Bxon:

enN,M(1<n<100,0<m<n?

e M CcTPOK: UV W — gopora u3 U B V JUIMHON W (Beca MOTYT OBITh OTpULIATENIbHBIMHU ! )

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

Bobixon:

Jlst kax1oro 3ampoca BRIBECTH KpaTJaiiiiee pacctosiaue uin "Impossible", ecau myTu HeT,
win "Negative cycle", ecnu cyiiecTByeT OTpHLIATENbHBINA UK, JOCTHKUMBIN U3 a.

TpeboBanmue:

Hcnonesyiite anropurm PJioiiaa-yopuresia ¢ IpoOBEPKOM OTPULATENBHBIX LIUKIIOB.

3anpeweno ucnonvzosams /lelikcmpy — oHa ne pabomaem ¢ ompuyamensHviMu eecamu!

Ounenka:

e 5 OamioB — KoppekTHas peanusanus Dioiga-Yopiienia

e 3 6amia — 06paboTKa OTpULATEIbHBIX IIUKIOB

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

Ycaosue:

JIBa npyra, Anuca u boO, XOTAT 0OMEHATbCS CEKPETHBIM KIIIOUYOM [0 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
nepBooOpa3HbIid KOpeHs 1o Moay.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 Gam — KoppekTHas 00padoTKa rPAaHUYHBIX CITyYaeB

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 mpeaMeThbl, 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 0aiioB.

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

JlonoJIHUTeIbHO (ONMUMOHAIBLHO, +2 0ajuia): BriBeauTe, Ha CKOJIBKO MPOLEHTOB Balle
peIIeHre OTINYACTCS OT ONITHMAIBLHOTO (€CJIH BBI IIOCYUTAIN 00a BapHUaHTa).

Ouenka:

e 10 6ammoB — xoppektHoe [IT (O(n-W))

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

e 2 Oama — ynmomMuHaHue, 9to 3aaada NP-tpynna u nouemy JII1 3meck qomyctumo

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

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

Bb) Anroputm JlerikcTpbl

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 3PCHMS AJIs TIOUCKa
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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