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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas nporpamma auCHUILIMHBL (MOYJIs1) «AJITOPUTMBID) COCTABIIEHA B COOTBETCTBUU C
(denepanbHbBIM TOCYAAPCTBEHHBIM 00pa30BaTElIbHBIM CTAHAAPTOM BBICLIETO 00pa3oBaHUA —
maructpatypa no cnemuaibHocTu 02.04.01 MaTtemaTHka M KOMIBIOTEPHBIE HAyKH, MPOQHIb
[TpoayKTOBBII MEHEIKMEHT, YTBEP)KICHHBIM INpukazoM MUHHMCTEpPCTBA HAYKH M BBICILErO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

N3yuenne  aucuumuiMHbl  (MOAYJsl)  «AJITOPUTMBD»  NPEJOCTaBIsSIET  CTyJIEHTaM
(byHaaMeHTaNbHbIC 3HAHKUSI O METOJaX PELICHUS 3a7ad ¥ ONTUMHU3AIUH ITPOLECCOB, YTO SIBIISAETCS
KJIFOYEBBIM aCIEKTOM B IPOrpaMMMPOBAHUHU U Pa3pabOTKe MPOrpaMMHOro obecneueHus. ITu
HaBBIKHA IO3BOJISIOT OyIyHIIUM criequanuctaM 3(QQEeKTUBHO aHATU3UpPOBaTh, pa3padbaThiBaTh U
BHE/IPATH AJITOPUTMUUECKUE PELLICHUS], YTO CYLIECTBEHHO IOBBIIIAET UX KOHKYPEHTOCIIOCOOHOCTh
Ha pbIHKE TPy/a.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuurninnaa (MOAysb) BKIIIOUEHA B Y4€OHBIIH TUIaH IO TPOrpaMMe MOArOTOBKU
Maructparypsl no HampasieHuto 02.04.01 Marematuka W KOMIIBIOTEPHBIE HAayKH, MPOQHUITH
[TpoayKTOBBIII MEHEIKMEHT W BXOJUT B BapUATHBHYIO dYacTh bioka 1, ¢opmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

Jucnuminza (MOaynb) n3ydaercs Ha 2 Kypce B 4 cemectpe.

Heap wn3yyeHnss AMCUMIUVIMHBI (MOayJisi): (GOPMUPOBAHHE YMEHMs pa3padaTbIBaTh,
aHaTU3UpoBaTh U 3(PPEKTUBHO MPUMEHSTH AITOPUTMUYECKHE METO/IbI [Tl PEIIEHUS Pa3IUUHbIX
BBIUMCIIUTEIbHBIX 3a7au.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opMupoBanue 3HaHMH M TMOHMMaHUS 1O TEMaM: OCHOBHbBIE IOHSATHUSA
ACUMITOTUYECKOW CJIOXKHOCTH, IPHUHLHUIIBI PEKYpCUHU, AJITOPUTMBI COPTUPOBKHM M CBOMCTBA
CTPYKTYpbl JaHHBIX «Ky4a», OCHOBHbIE KOHIEMIMHM JUHAMHYECKOIO MPOrpaMMHUpPOBaHUS U
METOJBl pEUICHMs 3ajad, NPUHIMIBI KAJHBIX ANTOPUTMOB M MX IPUMEHEHHME B 3aJadax
ONTUMM3AILIMH, OIIPE/IETICHNE pacCTOAHUS JIeBEHIITeHA U ero NpuMEeHEeHHEe, allrOPUTMBI TIOMCKa
HOJCTPOK M UX CJIOXHOCTH, OCHOBHBIE NPHHLMUIBI XEIIUPOBAHUS M XEHI-TaOJUL], TMPUHIIMIIBI
o6xona rpados (BFS u DFS), npuniumnsr padbotsl anroputma JleiKCTpbl, OCHOBHBIE KOHIIETIIAN
anroputmoB dioiina — Yopuemia u bennmana — Popra;

— OCBOEHMI yMEHHN: aHAJIM3UPOBATh AJITOPUTMBI 110 UX BPEMEHHOM U IPOCTPAHCTBEHHOMN
CJI0)KHOCTH, PEaJTU30BbIBaTh PEKYPCHUBHBIE aJTOPUTMBI U OCHOBHBIE AJITOPUTMBI COPTUPOBKH,
ONpEeAeNATh W peuarb 3aJadd C HCIOJb30BAaHMEM JMHAMHUYECKOTO IPOrpaMMHpPOBaHUS,
BBIUMCIIATH paccTosiHue JleBeHmTeliHa MeXIy CTpOKaMH, peajin30BbIBaTh anroputMm Kuyra —
Moppuca — [IparTa, peann30BbIBaTh XeMI-Ta0IMIIbI C pa3pelieHueM KOJUIU3HNA, pPeaan30BbIBaTh
QITOpPUTMBI  00X0/a B IIUPUHY M TIYOMHY, PEaTU30BbIBaTh AalTOPUTM JUISI HaXOXKJEHUS
KpaTyaiimmx nyrei B rpage;

— (opMupoBaHHe HABBHIKOB MPUMEHEHUs aCUMITOTHUYECKOW OLEHKH JJISi ONTUMHU3AINU
QITOPUTMOB,  pa3pabOTKH  A(PPEKTHUBHBIX  AJITOPUTMOB  JUII  CIOXKHBIX  3a7a4 €
MOJIOCIIEJOBATEIBHOCTAMH, ONTUMH3ALUN AJITOPUTMOB COPTUPOBKHM C HCIIOJIB30BAHUEM KYUH,
pa3paboTKu M aHAJIM3a >KaJHBIX aJTOPUTMOB JJISl Pa3IMYHbIX 3ajad, IPUMEHEHHUS] PACCTOSHUS
JleBeHmreliHa B 3agayax oOpaOOTKM TEKCTOB, ONTUMH3AIMM IOMCKA IMOJCTPOK B OOIBIINX
TEeKCTaX, NIPUMEHEHHE XEIIWPOBAHMUS MJI1 ONTUMH3ALUU I[IOMCKA W XpaHEHUs JaHHBIX,
npUMeHeHHs 00X0J0B rpadoB i peleHus] MPaKTHYEeCKUX 33/1a4, ONTHMM3ALUU alropuTMa
JeiikeTpbl nms 60nbmux rpados.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) 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 YK-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
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE 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
BepudUKaIuio, a TakxKe
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 peliath 3a1auu
podeCCHOHATTEHOM
JIeSITEeIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(hopMyJIUPOBAThH PE3YJILTATHI
aHaln3a " BBISBISTH
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MCHCPKMCHTA

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
00J1acTH MPOILYKTOBOTO
MEHEDKMEHTA, BKIIIOYast aHaJIN3
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 MEpPONPUATHUAX, T
YCHEMIHO IIPEACTABIISAI CBOU U
H3BECTHBIC HAYYHbIE
Ppe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIUTOpUEn
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
w/m HaumeHnoBanue Qunas dopua TKY
AynuTopHasi padoTa .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 OCHOBBI aJITOPUTMOB H 3 20 Jomarmaue
CJIOKHOCTH 3aJlaHus,
KBu3ml1,
Konrect
2 AJNTOPUTMBI 4 20 Homaraue
ONTUMU3AIIUN 3aJlaHusl,
KBu3ml,
IIpoekT
3 AJNTOPUTMBI CTPOK 4 20 Jomarane
3aJlaHusl,
KBu3ml,
Konrect
4 AJropuTMBI Ha rpadax 4 20 Jomamrane
3a/1aHus,
KBu3mi,
[Tpoekt
3auem 4
Hmozo: 15 4 80
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. eo.)

4. CopepxxaHue IMCUMILTHHBI (MO1YJIs1)

Nen/m HanMenoBanue pasgesa ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JUCHMIJIMHBI (MO1YJIs1)
1 OCHOBBI AJITOPUTMOB H AcuMmnToTHdecKas CJIOKHOCTh. PeKypcus, COPTHPOBKH, CTPYKTypa
CIIOHOCTH JTAHHBIX Ky4a.

2 ANTOPUTMBI ONITUMUBALIUU Junamuueckoe MIPOrpaMMHUpPOBaHHE, pabora c
MOTOCIIE0BATENbHOCTIMU. JKaTHBIE aNTOPUTMEI U 3a/1a4a O PIOK3aKe.
PaccrosiHue JIeBeHIITEHHA.

3 ANTOPUTMBI CTPOK Ilouck noactpoku B ctpoke, Anroputm Kuyra — Moppuca — Ilparra.
XemunpoBaHHe.

4 ANTopuTMBI Ha rpadax I'padpr: 0o0xox B mmpuHy u TIOyOuHy. AJsroput™m JleWKcTpsl.
Anroputmel @noiina — Yopmmemia u beinivana — ®Popaa
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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(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnognasa numepamypa:
1. MeToapl ONTUMHU3AIUU: TEOPUS U ANTOPUTMEI : yueOHUK /17151 By30B / A. A. UepHnsik, XK.

A. Yepnsik, FO. M. Merennckuii, C. A. bormanoBud. — 2-¢ u3M., ucnp. u aomn. — MOCKBa :
NznarensctBo FOpaiit, 2025. — 354 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-04103-3.
— Tekcr : onexktponHwlii // OOpaszoBarenbhHas matdopma HOpait [caiit]. — URL:

https://urait.ru/bcode/559380.

2. Cyxapes, A. I'. UucneHHbIe METOIbI ONITUMH3AINH : yIEOHUK U MPAKTHKYM JJISI BY30B /
A. T'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-¢ uza., ucnp. u jmomn. — Mocksa :
WznatenberBo FOpaiit, 2025. — 367 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-17381-9.
— Tekcr : onexktponHwiii // OOpaszoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/562179.

Jlononnumenvnuas numepamypa:

1. TManwmii, Y. A. JluneitHOoe mporpaMMupoBaHue : yaeOHUK utst By3oB / . A. [Mammit. — 2-
e u3a., ucnp. u jpon. — MockBa : MzmarensctBo IOpaiit, 2025. — 175 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-04716-5. — Texkcr : anekTpoHHblid // OOpa3oBareiabHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563472.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM IPaBUIaM U HOPMaM M 00ecrieunBaroneil mpoBeieHue Bcex
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00ydaronuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHM CEMUHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENIBHOM paOboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEeICTBAaMH OOyuUeHHs, CIy>KalllUMH Ul TpPEeACTaBICHUsT y4eOHOM
uH(popMalu 60JbIION ayIUTOPUH.

Nzydenune qucuuriinHbl (MOysIst) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHUSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIM3UPOBAaHHBIM 000pY/I0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomereHus U1 caMOCTOATENBHOM pabOThl 00YyUYAIOIIUXCS, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL WCIIOJIb30BAaHMS WHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 30pPOBbBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHreM JOCTyna K B DJJIGKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO  Cpeay
YHusepcurera.
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https://urait.ru/bcode/559380
https://urait.ru/bcode/562179
https://urait.ru/bcode/563472

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOGECCHOHAIBLHBIM 0a3am
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix s IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTeNsHBIM pecypcam”
7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOTO Mpoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TNpOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
UH(POPMALIMOHHbIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3nonHoe / cB00OIHO
pacrpocTpaHsiemMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Sunexc.bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexkHOe JIMLICH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe odecnieuenne sl IVIAHUPOBAHHUS U YUeTA BPEMEHH:
Toggle app | 3apyOeKHOE | CBOOOHO PaCIPOCTPaHIECMOE
CucteMsbl ynpapjeHHs] TPOEeKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV
CrnpaBo4YHO-IPABOBBIE CHCTEMBI:
Koncynsrantllintoc: cipaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
npaBoOBasi CUCTEMa
CpencrBa aHTMBHPYCHOM 3aIIMTHI:
Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIIEH3UOHHOE
6usneca CranmapTHbIi Russian
Edition
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Cpensl pa3padoTKu:

Visual Studio Code 3apyOeIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe cBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0eIKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apyOexHOoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpaJjeHusi oudanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe

7. MetoanyecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus sl 00y4aIOUIUXCS 110 OCBOEHUIO TUCIHUIIMHBI (MOIYJIA)

B npouiecce nu3yueHuss TUCHUILTUHBL (MOZYIS) «AJTOPUTMBD» B paMKaX TEKYILIETO KOHTPOJIS
yCIIEBAEMOCTH UCIIOJIb3YIOTCS TAKUE BUbI Y4€OHOM pabOThI, KaK JIEKIIUH, IPAKTUYECKUE 3aHATHUS,
JIOMAIIHUE 3aJIaHUsl, KBU3bI, MIPOEKTHI, KOHTECThI, a TAKXKE Pa3JUYHbIE BUAbl CAMOCTOSTEIbHOM
paboTel OOywarouMxcs MO 3a/JaHUI0 TPENojaaBaTess, HalpaBJE€HHblE HAa pPAa3BUTHE HABBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAKTUYECKUX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MIOOIPEHNE UHUIIUATUB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHJyeTCsl BECTH KOHCIEKT JIEKIMH: KpaTKO W CXEMaTH4YHO
(UKCUPOBaTh OCHOBHBIC WIEH, BBIBOJABI M OOOOIICHWS JEKIIMH; BBIACIATh BAKHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU ymuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaeTcs, clieAyeT CQOpMYIMpPOBaTh BONPOC M 3adaTh €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (npaxmuueckom 3ansamuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHape,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

Jlisl yCHemHoro y4acTsi B CEMUHape CTYA€HTaM PEKOMEH/yeTCsl 3apaHee 03HAaKOMHTHCS C
TEMON OOCYKACHHUS, POYUTATh HEOOXOIMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
AKTUBHO CJYIIATh U BOBJIEKATHCS B TUCKYCCHUIO, BHICKa3bIBasi CBOM MHEHUS U apTyMEHTHPYS HX.
[lpr oTBeTax Ha BOMPOCH MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKHM H JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH O0CYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIEH.

[Ipu pabore Haj MAOMaNIHUMM 33JaHUSIMH  Ba)XKHO BHHUMATENbHO O3HAKOMUTBHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb MEperpy3kd U Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uHOpMaIKK, BKIIIOYasi yueOHUKH U OHJIaWH-PeCcypchl, Ui 0ojee riTy0oKoro HOHUMaHUS TEMBI.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
MOHUMAaHUS U3y4yaeMOT0 MaTepHaa.
Jlns ycnemHol MmOAroTOBKM K KBH3Y PEKOMEHIYETCS BHUMATENIbHO H3YUYHUTh OCHOBHBIE
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IMOHATHA U MCTOABI, YACIAA 0c000e BHUMaHHE X INPUMEHCHUIO U aJITOpUTMaM. Ilonesno peuiaTb
MMPAKTUYCCKUC 3aaadyu U IPUMCPBHI, YTOOBI 3aKpCIUTh TCOPCTUYCCKUC 3HAHUA. Taxxe crout
O3HAKOMUTBHCA C TUIIMYHBIMHU BOIIPOCAMHU U (bOpMaTaMI/I 3aHaHHﬁ, YTOOBI Jy4lI€ MOoArOTOBUTHECA K
TCCTUPOBAHUIO.

Ilpoexm — wuccnenoBarenbckas paboTa MO JIUCHUILUIMHE (MOAYNIO) M Mpe3eHTalUs
pE3yJIbTATOB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO OMNpENeNIUTe LEAH M 33Jayd MPOeKTa,
pacripeieiuTe posid U OOS3aHHOCTH MEXKIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo nmpoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
U peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Koumecm — uHTepakTuBHas Iiatrgopma C 3aJaHUSIMH Pa3HOTO YPOBHS CJIOXHOCTU U
ABTOMATHUYECKON ITPOBEPKOM pe3yIbTaTOB.

KonTecT mo3Bosiser onepaTuBHO OIEHUBATh YCBOCHHUE MaTepUalia U BISBJISATH IPOOEIHI B
3HAaHMSX Yepe3 TECThl M MPAKTHYECKHe 3amadd. Takoi (opmar crocoOCTBYeT peryispHOU
CaMOIIPOBEPKE U MOBBIIIAET MOTHUBAIUIO K U3YUYECHUIO TUCIUTUIUHBI (MOIYIIS).

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YINIYOJEHHOE
W3YYEHHUE OTJIENbHBIX TEM U BOIIPOCOB YUYECOHON AUCHIUIIINHBI (MOIYJIS).

B miporiecce camocTosITebHOM pabOThI CTYIEHTHI B3aUMOJACHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS MO JUCHHUILIHHE (MOAYJIIO)

Kpurepun nosyvyeHusi ypoBHAl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMIi 110
AUCHHUILINHE (MOYJII0) «AJITOPUTMbD)

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO JUCIHUIUIMHE (MOIYJIIO)
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema, NpyU TOM MPOBOAUTCS OLIEHKA KOMIETEHIUH, C(HOPMUPOBAHHBIX MO AUCLUIIUHE.

Jns oueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALMH
UCIIONIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATITPHON MIKAION CIEAYIONUM 00pa3oM:

HdecaTubannbuas) IlaTtudannbHas Ouenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILVINHE (MOLYJTI0)

10 OTtnuaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJICET 3HAHHSIMU,

9 OTaM4HO 3auTeHo W3J0KEHHBIMH B pabodell mporpamme, H

8 ODINYHO 3auTeHo rIIyOOKO OCMBICISET AUCHUIUINHY (MOIYJh).
On CaMOCTOSITETILHO " JIOTHYECKH
MOCIIEI0BATEIbHO OTBEYAET HA BCE BOIPOCHI,
aKLUEHTHPYs BHUMaHUe Ha HanOosiee BaXKHOM.
Ymeer aHaAJIM3UPOBATH, CpaBHHBATH,
KJTacCu(pUIMpoBaTh, 060011aTh,
KOHKPETH3UpPOBAaTh M  CHCTEMAaTHU3UPOBATh

H3y‘1€HHBII>i Marc€puall, BBIACIIAA KIIOYCBBIC

MOMCHTBI n YCTaHaBJINBas OPpUIUHHO-
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHus1 Mo JUCHUILTHHE (MOIYJIIO)

clefcTBeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHaJIM30B u JOpyTUX
WCCIIEIOBAHNN, a TaKXe pellaeT CII0XKHBIE
3agaud. CTyJEHT XOPOLIO 3HAKOM C METOJIaMH
HCCIIEIOBAHHUA, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBA3BIBATh TEOPETHUECKHE ACHEKTHI
JUCHUIUIMHBL  (MOAYJsI) € MNPaKTUYECKUMHU
3aadyamH.

Xoporo

3auTeHo

Xopowo

3ayTeHo

CryneHT oOlagaer 3HAHUSMH TIpeaIMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMBI M CaMOCTOSITENTFHO, JIOTHYECKH
MOCJIEeI0BAaTeIbHO M BCECTOPOHHE OTBEYaeT
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH yMmeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACIAS  €ro
KIFOYEBBIE  aCTeKTHl W yCTaHAaBJIMBAaS
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopMynupyeT CBOM OTBETHL, YBEPEHHO
HHTEPIPETUPYET pE3YIbTaThl aHAINU30B U
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CJIOXHBIE CUTYyaIlMOHHBIE 3amauu. CTyneHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOJUMBIMHU JUTST MIPaKTHYECKOM
NIEeATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETUYECKHUEe  acleKThl  MpeaMera ¢
MPAKTHYECKUMU 3aa9aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

Crynenr obnagaeT 0a30BbIMU 3HAHUSMH T10
TUCIUIUTNHE (MOIYJ0), HO HCIIBITHIBAET
TPYJHOCTH IPU CAMOCTOSITEIBHBIX OTBETaX U
WCIIONIB3yeT HeTo4yHble (opMynupoBku. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacarolmuecs CyTH BomnpocoB. CTyneHT
croco0eH pelarbh TOJBKO CaMble IIPOCTbIE
33Ja4d W BJaJ€eT JUIIb MUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CrygeHT He oBIagel  00sA3aTeIbHBIM
MHUHHUMYMOM 3HAaHUM 110 nmpeaMeTy MU HE
MOXKET OTBETHTH Ha BOIPOCHI, JaXKe €CIH
npernojaBarenb 3aJaeT JIOTOJHUTEIbHEIC
HABOJSAIIUE BOMIPOCHL.
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JucnurmuHa (MOIyIb) « AITOPUTMBD) OIICHUBAETCS CIASAYIOIIMM 00pa3oMm:

AKTHBHOCTb ‘ Bec ‘Konnqecnao‘ Onucanne
Haxonumenvnas oyenka
Homamnue 3aganust | 60% 10 Habop 3amau o Temam Heaenu
[IpoexTsr 2 HUccnenoparenbckas paboTa 10 TUCHUIUIAHE (MOIYIIIO) U

Mpe3eHTanus Pe3yIbTaTOB

KonTectst 2 WuTepakTrBHas TuiaTdopMa ¢ 3aJaHUSME Pa3HOTO YPOBHS
CIIO’KHOCTH ¥ aBTOMAaTU4YECKOW MPOBEPKOM pe3yIbTaTOB

KBusei 5 Penienve HHTEpaKTUBHBIX TECTOB

Hpomeofcymounaﬂ ammecmauyusn

3auer 40% 1 [TucemeHHast niw ycTHas paboTa Hall 3aJJaHIEM,
HanpaBJICHHBIM Ha MPOBEPKY MOTYyYSHHBIX 3HAHUH 1
HAaBBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

®opmyJia pac4yéTa UTOTOBOI OLIEHKH M0 AUCHMILIMHE (MOAYII0) «AJTOpUTMBI»: «0,6 X
HakomnuTelbHas orieHka (0,4 X cpenHee 3a qomarraue 3aaanus + 0,4 X cpennee 3a mpoekThl + 0,15
x cpennee 3a kontectol + 0,05 x cpennee 3a kBu3bl) + 0,4 X 3a4eTy.

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4AOIIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHbIe JOMalIHUeE 3aJaHUS

Jlomamnee 3aganue 1.
3aganue 1.
Jano tpu anropurma:
e Anroput™m A MMeEeT /1Ba BJIOKEHHBIX IIUKJIA 110 N 2JIEMEHTOB.
e AunroputM B — pexkypcuBHBIH, pa3OuBaromuii 3ajady IOMOJIaM Ha KaKAOM Miare, C
KOHCTAHTHOH paboTOl Ha KaXJIOM YPOBHE.
e Agnroput™m C — OAMH LIMKJI 110 N 2JIEMEHTAM C BJIO)KEHHBIM IIUKJIOM, KOTOPBIH B XyALIEM
ciydae BoinonHsiercs k pa3 (k — xoHcranra).
Onpenenure aCHMITOTHYECKYIO BPDEMEHHYIO CII0)KHOCTh Ka)KI0Tr0 aJlTOpUTMa U 00OCHYHTE OTBET.
3aganue 2.
Hanummure pexypcuBHYIO (YHKIMIO Ha JIFOOOM SI3bIKE IPOrPaMMUPOBAHUS JJIsl BBIYUCIEHUS N-TO
yucia ®uboHayuu. 3aTeM ONTUMH3UPYHTE (YHKIHIO C MOMOUIbI0 MEMOM3ALMU U CPAaBHUTE
BpeMs1 BBITOIHEHUS 111 n=40.
3aganue 3.
Peanu3yiite anropuT™Mbl COPTHUPOBKHU:
e COPTHUPOBKY BCTaBKaMy,
e  COPTHUPOBKY CIUSHUEM.
[IpoBeauTe CpaBHHUTENBHBIN aHAIW3 MUX BPEMEHHOM CIOKHOCTH Ha MaccuBax pazmepom 1000,
5000 u 10000 »51eMEHTOB, 3aNIOJIHEHHBIX CIIyYalHBIMU YHCIIaMH.
3ananmue 4.
Peanusyiite MuHHManbHyI0O Kydy (min-heap) ¢ omnepanusiMd BCTaBKM UM HU3BJICUCHHS
MHUHHMAJIBHOTO 3jeMeHTa. [IpoBeppTe KOPPEeKTHOCTh pabOThI, BCTaBUB B Kydy 15 cimyyailHbIX
qKCell U NOCJIEJ0BATEIbHO U3BJIEKAsi MUHUMAIIbHBIE SJIEMEHTHI.
3aganue 5.
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PeanusyiiTe anropuTM nupamMugalbHOW copTHpoBKH (heapsort) Ha ocHOBE CBOeH peaM3aluu
Kydd W3 TMpeaslayliero 3afaHus. [IpoBepbTe KOPPEKTHOCTH COPTUPOBKM MaccuBa u3 20
CIIy4alHBIX YUCEI.

JlomaiHee 3aganue 2.

3ananmue 1.
Hanumure nporpammy, KoTopas HAXOAUT JUITMHY HauOOJbIIeH 00IIel MoaIocae10BaTeIbHOCTH
(HOIT) mna nByx crpok. Hampumep, mis crpok "AGGTAB" n "GXTXAYB" HOII paBna 4
("GTAB"). Ob6ocHyiiTe CI0XKHOCTh BaIllETO aJTOPUTMa M OOBSICHHUTE, KaK BBl HCIIOJb3YyeTe
JTUHAMHYECKOE IPOrpaMMUpPOBaHUE ISl PELICHUs 3TOH 3a1a4u.

3ananmue 2.
Peanuzyiite anroputm, KOTOPHIA HAXOAUT MUHUMAJIBHOE KOJHMYECTBO MOHET, HEOOXOIUMBIX IS
pa3MeHa 3a/laHHOM CyMMBI, UCII0JIb3ys MOHETHI OIIPEIEIICHHbBIX HOMUHAIOB (Hanpumep, 1, 5, 10,
25). IIpoBeauTe TECTHPOBAHUE BAIErO ANTOPUTMA JUIS PA3IMYHBIX CyMM M HaOOpOB MOHET, a
TakKe MPOoaHAIM3UPYNUTE €ro BPEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTb.

3amanmue 3.
Peanusyiite >kaAHBI adroput™M JUIsl PELISHHUS 3aJadyd O PIOK3ake C IPOOHBIMU MpEAMETaMHU.
JlaHO MHOKECTBO MPEIMETOB C BECOM M CTOMMOCTHIO, HEOOXOAUMO MaKCHMHU3UPOBATH OOIIYIO
CTOMMOCTb, HE IpEBBILIAs 33JaHHBIN Bec prok3aka. IIpoBeaure TecTupoBaHue Ha MpUMeEpax U
CpPaBHMUTE pE3yJbTaTbl C pe3yJbTaTaMH, IOJIYYEHHBIMH C HCIOJb30BAHHUEM JUHAMUYECKOTO
IPOrpaMMHUPOBAHUS.

3aganue 4.
Hanummre nporpammy A BBIYUCIEHUS paccTosiHUS JleBeHIITelHA MEXIy ABYMS CTPOKaMHU.
OOmbscHUTEe, Kak paboTaeT Balll AITOPUTM, U MPOBEIUTE AHAIM3 €r0 BPEMEHHOM CIOXKHOCTH.
JlononHuTtenbHO paspabotaiite (yHKIMIO, KOTOpas OyAeT BO3BpallaTh CaMyk KOPOTKYIO
MOCJIEI0BATEIbHOCTh ~ Omepanuid  (BCTaBKa, yJdaleHUe, 3aMeHa), HeOOXOIUMBIX s
npeoOpa3oBaHus OJHOM CTPOKHU B APYTYIO.

3aganue 5.
Hcnone3yiite paccrosinue JleBeHuTeHa s peain3aiuu GyHKIMH, KOTopas OyleT HaXxOauTh
HauboJee MoX0XkKK1e CTPOKH U3 CIIHMCKa Ha 3a/laHHyIo0 CTpoKy. Hampumep, eciiu y Bac €cTh CIIMCOK
["kot", "KOTHK", "cobaka", "mec"], u BbI HIlleTe CTPOKY "KOT", PYHKIIUS T0J’KHA BEPHYTh "KOT" U
"kotuk". IlpoBenurTe TecTHpOBaHME Ha PA3JIMYHBIX BXOAHBIX JaHHBIX M IPOAHAIU3UPYHTE
IIPOU3BOIUTENIBHOCTD BAILIEr0 aJITOPUTMA.

JomamHee 3a1anue 3.

3aganue 1.
Hanummre nporpammy I TIOMCKa MOJCTPOKH B CTPOKE C UCITOJIb30BAHHEM HAaMBHOTO METO/IA.
HpOBG}II/ITe TECTUPOBAHUEC HA PA3JIMYHBIX CTPOKAX M MOACTPOKAX, U3MCPUB BPEMS BBIIIOJTHCHHA
JUTSL pa3HBIX Pa3MEPOB BXOJIHBIX JaHHBIX. OO0CHYHTE BpEMEHHYIO CII0KHOCTD BAIllero ajJropuTMa.

3aganue 2.
Peanu3yiite anmroputm Kayra — Moppuca — Ilparra nns moucka MOJACTPOKH B CTPOKE.
OObsicHuTe, Kak paboTaeT ajaropuT™M, M KaK OH HCIIOJIb3yeT MPEeIBAPUTEIHLHOE BHIYHUCIICHHE
npedukc-pynknun. [IpoBenute TecTUpOBaHHE HA MPUMEpPAX U CPABHUTE BPEMs BBITIOTHEHUS C
HanBHBIM MCTOAOM.

3aganue 3.
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Peanu3syiite (yHKIMIO 1715 XEMIMPOBAHUS CTPOK C HCIHOJIB30BAHMEM IPOCTOTO XelI-(pyHKIUH
(nanpumep, xemupoBanue Ha ocHoBe cyMMbl ASCII-xkonoB cumBoiioB). Co3gaiiTe CTpYKTypy
JAHHBIX, KOTOpas OyJeT XpaHUTb CTPOKH U MX XEIlIU, U Pean3yiTe Oonepalnnun BCTAaBKH U MIOMCKA.
[IpoBenuTe TeCTHpOBaHME Ha KOJUIM3UAX M OOBSICHHUTE, KAaK MOXHO YIyYIIUTh Bally XeII-
(GYHKUUIO 711 YMEHBILIEHUS BEPOATHOCTH KOJUTU3UH.

3aganue 4.
Peanu3yiite anropuT™ noucka rnojacTpOKU B CTPOKE C UCMosIb30BaHUeM MeTosia Pabuna — Kapna,
KOTOPbIIl OCHOBaH Ha XemupoBaHUHM. OObACHUTE, Kak paboTaeT Ball ajIrOpuUTM, U KaK OH
oOpabarbiBaeT Komu3uu. IIpoBeauTe TeCTMpOBAHME HA Pa3IMUYHBIX CTPOKAX M IMOJICTPOKax,
CpaBHMB pe3yabTar ¢ anroputMom KMIT.

3aganue 5.
Pacumpere Bamr anroputM Kuyra — Moppuca — Ilparra, yToOBI OH MOI' HAaXOIWUTH BCE
BXOXJICHUS TIOACTPOKH B CTPOKE, a HE ToJbKo mepBoe. Cosnmaiite QyHKImio, kotopas Oyner
BO3BpallaTh CIIMCOK BCEX WHJICKCOB BXOKICHUU HOJICTPOKH.
ITpoBenuTe TECTUPOBAHME HA PA3JIMYHBIX IPUMEPAX U NPOAHAIU3UPYUTE MPOU3BOAUTENBHOCTD
Ballero aJIrOpUTMa.

IIpumepHbIe 3a1aHUSA J1JIsI KBH30B
KBuzs 1.

Bomnpoc 1.
KakoBa ocHOBHas njesi AMHaAMUYECKOT0 MPOrpaMMHUPOBaHUS?
A. Paznenuts 3a1ady Ha MoA3aJaud U peniaTh UX HE3aBUCHMO.
B. Hcnonbp3oBaTh peKypcHIO AJisl peLIeHHUs 3aauu.
C. XpanuTth pe3ynbTaThl MoA3a7au A TPEeIOTBPAICHHS TOBTOPHBIX BHIYUCICHHN.
D. Hcnonp30Bath *kaHblEe METO/IBI 111 HAXOXKJIEHUS ONITUMAJIbHOTO PEIIECHUSI.
Ortger: C.
Bonpoc 2.
UYro Takoe HaubobIas obmias noanocienoBarenbHocTs (HOIT)?
A. TlonmocnenoBareiabHOCTh, KOTOpasi BCTpEYaeTcss B 00€UX CTPOKAX B TOM K€ MOPSAKE.
B. TloamocnenoBaTenbHOCTh, KOTOpAs SIBJISETCS OOILIEH A ABYX CTPOK, HO HE 00s3aTeIbHO
B TOM € MOPSIJIKE.
C. IlonnocnenoBarenbHOCTb, KOTOPask COAEPKUT BCE CUMBOJIBI 00EHX CTPOK.
D. IloamocnenoBareabHOCTh, KOTOPAs SIBISIETCS MaKCUMaJIbHOW IO JUTHHE.
Ortgert: A.
Bomnpoc 3.
Kakoit u3 cienyronmx ajlropuTMOB SIBIASETCS >KaAHBIM JJIS pELIEHUs 3a7aud O PIOK3aKe ¢
JIpOOHBIMU TIpeaMeTaMu?
A. Anroputm JlefikcTpsl
B. Anroputm Kayra — Moppuca — IIparra
C. XXaguelii anropuT™, BEIOMPAIONTUI TIPEIMETHI ¢ HAUOOJBIICH CTOMMOCTBIO HA €IUHUILY
Beca
D. JluHamuueckoe mporpaMMHUpOBaHUE
Ortgert: C.
Bomnpoc 4.
Kaxkoe u3 cinegyronmx yTBepKACHU BEPHO 1Jia paccTosHus JleBeHmTeitna?
A. OHo Bcerzaa paBHO HYJIIO.
B. Ono u3mepsieT KOJUYECTBO ONEpaluii BCTaBKU, YAaJEHUS U 3aMEHbI, HEOOXOIUMBIX IS
npeoOpa3oBaHus OAHOM CTPOKHU B IPYTYIO.
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C. Omno Bceryia MeHbIIIE JUTMHBI CAMOM JJTMHHOW CTPOKH.

D. Ono ucnosnb3yercs TOIbKO 7S IOUCKA MOICTPOK.
Ortser: B.

Bompoc S.

KakoBa BpeMeHHas CJIOKHOCTh aJrOpuTMa Il BBIYMCICHHsS paccTosHus JleBeHITeiHa ¢
MCII0JIb30BaHUEM JTMHAMUYECKOTO ITPOTrPaMMHUPOBAHUS?

A. O(n)

B. O(m +n)

C. O(m=*n)

D. O(log n)
Ortser: C.

KBus 2.

Bomnpoc 1.
Kakoii 13 ciemyronmx MeTo10B SIBJISETCSI HAMBHBIM CIIOCOOOM IIOMCKa MOACTPOKH B CTPOKe?
A. CpaBHUBaTh KaXX/blii CHMBOJI CTPOKH C IIEPBBIM CUMBOJIOM MOJCTPOKH.
B. Hcnons3oBaTh npedukc-hyHKIHIO.
C. IIpumeHsaTh XemupoBaHHue AJsi OBICTPOro MOUCKA.
D. Hcnonp3oBaTh OMHAPHBIN TOKCK.
Ortser: A.
Bonpoc 2.
KakoBa ocHoBHas uzes anropurma Knyra — Moppuca — Ilparra?
A. Hcnonp30BaTh KaHBIH MOAXOI.
B. IlpumeHsaTh peKkypcuro.
C. Bepruucnars npedukc-QyHKINIO AT ONTHMH3AINN TIOUCKA.
D. XpaHuth Bce BO3MOXKHBIE TOJICTPOKH B XeIlI-Ta0JIHUIIE.
Ortger: C.
Bomnpoc 3.
Kakoii u3 cieayommx MeTo10B UCTIONB3YeTCs ISl YMEHBIIIEHHS BEPOSITHOCTH KOJUTU3UI B Xell-
Tabaunax?
A. Jluneiinoe npoOupoBaHue
B. Meron nenouek
C. KsagparHoe npoOupoBaHue
D. Bce BblenepeynciaeHHble METOIbI
Ortger: D.
Bonpoc 4.
Kakoe 3nauenune nmeer npeduxc-gpynkuus B anropurme Kuyra — Moppuca — IIpatra?
A. Ormpenenser IIMHY COBIAAIOUINX NMPEPUKCOB U CYy(PPUKCOB.
B. Tlomoraer B XeIIMPOBaHUU CTPOK.
C. TloncuuThIBaeT KOJMYECTBO BXOXKICHUH MOJICTPOKH.
D. He umeer 3Ha4eHUS B TaHHOM QJITOPHTME.
Ortser: A.
Bompoc 5.
YTo MpoMCXOaUT, KOTIa JIBE pa3Hble CTPOKU UMEIOT OJJMHAKOBOE Xell-3HaueHue?
A. DTO HOPMaJBHO M HE BBI3BIBACT MIPOOIIEM.
B. 310 Ha3bIBaeTCs KOITU3UEH.
C. Dro nmpuBOIMT K OIIHOKE.
D. Xemr-rabnuia aBTOMaTHUYECKU YBEITHMUMBACTCS.
Ortser: B.
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KBus3 3.

Bomnpoc 1.
Kaxoit 0cHOBHOM TIPUHITUII JISKUT B OCHOBE aJiropuTt™Ma 00xoja B mupuny (BFS)?
A. TloceuieHue y3i10B 110 Mepe UX J00aBIEHUS B CTEK.
B. Ilocemenue Bcex coceneil ysia nepes nepexoaoM K CiaeayronemMy y3iy.
C. Hcnonp3oBanue peKypcuu aisi 00xoja rpada.
D. CpaBuenue BecoB p&dep 11 BEIOOpaA Y3II0B.
Otger: B.
Bomnpoc 2.
KakoBa ocHOBHas Lienb anropurma JlekcTpol?
A. Haiitm kpaT4ailmiuii MyTh OT OJHON BEPIIMHBI KO BCEM OCTAIBHBIM B Trpade ¢
OTPULIATEIILHBIMU BECAMH.
B. Haiitu kparuaiiimii myTh OT OAHOW BEpIIMHBI KO BCEM OCTalbHBIM B rpade c
HEOTPHULATEIbHBIMU BECAMHU.
C. Haiitu Bce BO3MOXKHBIE IyTH B rpade.
D. Onpenenutb, CyImecTBYyeT JIH IUKII B Tpade.
Ortger: B.
Bomnpoc 3.
Kakoii Tun rpagos moxet o06padbareiBaTh anroputm dioiiga — Yopuenna?
A. TonbKkOo OpHEHTHPOBAHHBIE TPAQBI.
B. Tonpko HEOpHEHTUPOBAHHBIE TPAPBDL.
C. I'padsl c oTpuIaTETHHBIMHI BECAMH.
D. I'padwr 6e3 péodep.
Ortger: C.
Bonpoc 4.
Kaxoe ocHoBHOE cBolicTBO anroputma bemnmvana — ®opaa?
A. OH paboTaeT TOJbKO ¢ HEOPUEHTUPOBAHHBIMU I'padamH.
B. On moxeT 00HapyX1UBaTh OTPULIATENIbHBIE LIUKIIBI B rpade.
C. OH Bcerya HaXOQUT KpaTyalmuii myTh B rpade ¢ HeOTpUIIATEIbHBIMU BECaMHU.
D. On TpebyeT UCHOIb30BaHUS CTEKA /ISl XPAaHEHUS Y3JI0B.
Ortgert: B.
Bompoc 5.
Kakoii u3 cnenyromux anropuTMoB Haubosiee MOAXOIUT ISl HAXOXKICHHSI KpaTYalIluX MyTel BO
B3BEIIEHHOM rpade ¢ OTpuLaTeIbHBIMU BECAaMH?
A. Anroputm [lefikcTpsl
B. AnroputMm o6xoxaa B mupuny (BFS)
C. Aunropurm ®@noiina — Yopiuenna
D. Anroputm bennmana — ®opra
Ortger: D.

IIpumepHoe onncaHue K MPOEKTY

Henn npoexra:
1. U3yunth W mNpoaHATM3UPOBATh PA3IMYHBIE AITOPUTMBI M CTPYKTYPHl JaHHBIX, HX
ACUMIITOTUYECKYIO CIOKHOCTh U TPUMEHEHUE.
2. Peamu3oBaTh HECKOJBKO AJITOPUTMOB, BKIIFOYAs COPTHPOBKH, JKAJHBIC aJITOPUTMBI U
JTUHAMUYECKOE MTPOrpaMMHUPOBaHUE.
3. PemmTh npakTHUECKHWE 3aJadd, CBS3aHHBIC C WCIOIB30BAHHEM JSTHUX AJITOPUTMOB H
CTPYKTYp JAaHHBIX.
3ananusa:
1. AcHMIITOTHYECKAS CI0KHOCTh U PEKYPCHSL:
e l3yunTe OCHOBHBIE MOHATHUSI ACUMIITOTHYECKOM cioxkHocTH (O, O, Q).
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e Peanusyiite pekypcuBHbIe (YHKIMU 1151 BRIYMCICHHS (hakTopuana u yrcena PuboHauyu.
e [IpoaHanu3upyiiTe BpeMEHHYIO CIIOKHOCTh KaXKI0W U3 QYHKIIUM.
2. CopTHMPOBKH H CTPYKTYPA JAHHBIX Ky4a:
e Peanu3yiiTe aaropuT™Mbl COPTUPOBKHU: IIy3bIPbKOBYIO, OBICTPYIO U COPTUPOBKY CIMSIHUEM.
e Peanu3yiiTe cTpyKTYypy AaHHBIX "Kyda" (MUHHUMAalbHAsI © MAKCUMAJIbHAs).
e Hanummure anroput™ coptupoBku Ha ocHoBe Kyuu (Heap Sort) u nmpoananusupyiite ero
CJI0XKHOCTb.
3. luHaMu4YecKoe NPorpaMMHpPOBaHue:
e 3yuuTe METO/BI IMHAMUYECKOTO MPOrPAMMHUPOBAHUS U UX IIPUMEHEHHE K 3a/a4aMm.
e Peammsyiite  anroput™M  JUIA  HaXOXKIEHHS  JUIMHBI ~ HaumOomblied  oOmiei
noanocnegosarenbHoctu (LCS).
e Pemmrte 3amayy O pa3MEHE MOHET C  MCIOJIb30BAaHUEM  JAMHAMHYECKOTO
IIPOrPaMMHUPOBAHUS.
4. ’KanHble aIropuT™Mbl M 3a/1a4a 0 plOK3aKe:
e 3yuuTe xaJHble AITOPUTMBI U UX IPUMEHEHHUE.
e Peanu3yiTe jKaJHBIM AITOPUTM JUIS PELICHUS 3aa41 O PIOK3aKe.
e CpaBHuTe YXPPEKTHBHOCTD KATHOTO AITOPUTMA C JTUHAMUYECKHM IPOTPaAMMHPOBAHUEM
IS DTOM 3aJayl.
5. Paccrosinue Jlepenmreitna:
e lI3yuynTe aJIrOpUTM BBIYUCIIEHUS PACCTOSHMS JIEBEHIITEHHA MEKy IBYMsI CTPOKAMH.
e PeanusylTe 3TOT AJTOPUTM U NPOAHAIMZUPYHUTE €ro BPEMEHHYIO U MPOCTPAHCTBEHHYIO
CJII0KHOCTB.
e [lpumeHuTE aNrOpUTM Ui PEILICHUS 3aJa4l UCIIPABIICHUS ONEYATOK B TEKCTaX.
O:xupaemble pe3yabTaThbl:
e (Co3maHME NOKYMEHTALMM, OIHKCHIBAIOLIEH KaXKIbI pEaln30BaHHBIA AITOPUTM, €r0
CJI0KHOCTh U IPUMEPHI UCTIOIb30BaHUS.
e [JloaroroBka mpe3eHTAlMU, B KOTOPOM OyIOyT MNpeAcCTaBlI€Hbl OCHOBHBIE BBIBOJBI U
pe3yabTaThl pabOThI HAJ IPOEKTOM.
e PazpabGoTka TecTOB Al MPOBEPKU KOPPEKTHOCTH U 3(P(PEKTHBHOCTH pealn30BaHHBIX
AJITOPUTMOB.
JlonoJTHUTEeIbHbIC PEKOMEHIAIHN
e lcnonp3yiiTe rpaduueckue MpeACTaBICHUS A WIUIOCTPALMM pabOThl alIrOpUTMOB,
HanpuMep, BU3yaau3alui COPTUPOBOK WK JUHAMUYECKOTO MPOrpaMMHPOBAHUS.
e PaccMoTpuTe BO3MOXHOCTH HCHOJB30BAaHUS SI3BIKOB IMPOrPAMMUPOBAHMS, TaKUX Kak
Python unu Java, nis peanusaruu aropuTMoB.

IIpumepHbIe 3a1aHUA 1JIs1 KOHTECTOB

3ananmue 1.

Hanummre ¢yHKIMIO, KOTOpas MPUHUMAET CTPOKY U MOJACTPOKY, U HCIOIB3YET ATOPUTM
Boiiepa — Mypa a5 morcka noACTpoOKU B CTpOKe. BriBearTe NHIEKCHI, HA KOTOPBIX HAYMHAETCS
MOJICTPOKA.

3ananmue 2.

Peanmusyiite anroputm KMII st moncka noactpoku B ctpoke. Hanummre TecTsl, KOTOpbIE
MPOBEPSIOT KOPPEKTHOCTH PabOThI AITOPUTMA Ha PA3IUYHBIX TPUMEpax.

3ananmue 3.

Peanu3yiite xem-tabnuily ¢ UCIOJIB30BAaHHEM METO/a OTKPBITOM aapecanuu. Peamusyiite
OTIEpaIlf¥ BCTaBKH, MIOMCKA U yaJeHus d1eMeHTOB. [IpoBeprTe paboTy xemi-Tabauiibl Ha Habope
JTAHHBIX.

3aganue 4.

Hanumure ¢(yHKIMIO, KOTOpas BBINOJHSET O0XOJ B IIMPUHY HA 3aJaHHOM Tpade
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(mpeAcTaBIEHHOM B BHJIE CIIHCKA CMEKHOCTH ). BrIBeTuTE MOPSAI0K MOCEIEHHUS BEPIIMH, HAYNHAs
C 3aJIaHHOM HAa4aJIbHOW BEPIIMHBL.

3aganue 5.

Peanusyiite anroputm o0xoxa B TayOuHy [uis rpada, MpeaCTaBICHHOTO B BUJE MaTpPHUIIBI
CMEXHOCTH. BbIBeInTE MOPAIOK MOCENIEHUS BEPIINH, HAUNHAA C 33/JTaHHOM HaYaJIbHOM BEPIINHBI.

3aganue 6.

Hanummure ¢pyHKIMI0, pealn3yonyo aaroputM JelKcTpel 1uig HaX0XKACHUS KpaTdyaliiero
IyTH OT OJHOM BEPIIMHBI KO BCEM OCTAJIbHBIM B Tpade ¢ HeoTpullaTeIbHBIMU BecaMu. BriBeaure
KpaTyailne pacCTOSHUS 10 BCEX BEPILUH.

3aganue 7.

Peanmuzyiite anroputm @inoiina — Yopiueiia Jjis HaX0XKACHUS KpaTyallinX nNyTel Mexmay
BCEMH IIapaMU BEpIIMH B Tpade. BeiBequTe MaTpuily KpaTyainx pacCTOSHUN.

3aganue 8.

Hanummure dynknuto, peanusyromyo aaroput™m bemimana — ®Dopaa st HaXO0XKICHUS
KpaT4allInx myTei B rpade ¢ BO3SMOKHBIMU OTPULIATEIbLHBIMU Becamu. [IpoBepbTe anroputm Ha
rpade ¢ OTpHUIATEIbHBIMU [TUKIAMHU.

3amanme 9.

Hanummwure nporpamMmy, KOTopasi CpaBHUBAET BPEMsI BHIIIOJIHEHUS alTOPUTMOB JleHKCTpBI 1
Onoiina — Yopiuemia Ha pa3TUYHbIX rpadax (C pa3IMyHbIM KOJWYECTBOM BEPIIMH U pEOeEp).
BoiBenuTe pe3ynbrarhl CpaBHEHUS.

3amanmne 10.

Peanusyiite anroput™m, Kotopblil ncnons3yer BFS nins HaxoxxaeHus kpardyaiiero myTu B
rpade ¢ paBHbiMU Becamu pédep. [IpoBeprTe ero Ha mpumepe nabUpUHTA, MPEICTABICHHOM B
BU/JIE MATPUILIBL.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IMCUMILINHE (MOLYJIIO0)

Ne 3aganue OtBer Kommnerenuus
n/n
1. Kaxoii u3 nepedncieHHbIX alrOpUTMOB COPTUPOBKH, r YK-6

o0yazaeT aCHMITOTUYECKH CaMbIM OOJIBLINM
BpeMEHEM pPabOThI B CpeIHEM Citydae?

A. CopTupoBKa CIUSHUEM

b. beicTpas coptupoBka

B. IlupamuansHasi COpTUPOBKA

I'. CoptpoBKa BCTaBKaMHu

2. Jia moucka 3HaueHUs 3IeMeHTa B MaccuBe B Python bunapHsIi OIlIK-2
MOXXKHO  ucnojib3oBarb Meroa index(). Kakyro TIONCK/OMHAPHBIH
ONITHMH3AIMIO MOKHO BBITIOJHHUTD, €CIIH U3BECTHO, YTO TIOUCK
MaccUB OTCOPTUPOBaH?

3. | Kakoii anropuT™ Mmo3BOJISIeT y3HATh CBSI3HOCThH rpada DFS/BFS/dfs/bfs I1K-3
KOMITBIOTEPHOM HITH COLMATIbHON ceTH?

4. Kaxoli moaxon K pelieHHro aqropuTMHUYECKHX 3a]ad Jdunamunyeckoe [1K-4
VMICTIONB3YeTCS JUIS  YCKOPEHHS BBIYMCIICHHS wmcen | IPOrpammuposanne/
Ddubonauun? JUHAMHUYECKOE

MIPOrpaMMHUPOBaHUE
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