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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouas nporpamma auCHUILIMHBL (MOYJIs1) «AJITOPUTMBID) COCTABIIEHA B COOTBETCTBUU C
(denepanbHbBIM TOCYAAPCTBEHHBIM 00pa30BaTElIbHBIM CTAHAAPTOM BBICLIETO 00pa3oBaHUA —
maructpatypa mno cnenuaibHoctn 02.04.01 Marematnka ¥ KOMIBIOTEPHBIE HAYKH, HPOQHIL
[TponykTOBas aHaAIWTHKA, YTBEPXKIEHHBIH NpUKa3oM MuHHCTEpCTBAa HAyKd U BBICIIErO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

N3yuenne  aucuumuiMHbl  (MOAYJsl)  «AJITOPUTMBD»  NPEJOCTaBIsSIET  CTyJIEHTaM
dbyHaaMeHTaTbHbIEC 3HAaHUSI O METOJaX PEUICHHUs 33a4 U ONITUMHU3AINH [TPOLIECCOB, YTO SIBISIETCS
KJIFOYEBBIM aCIEKTOM B IPOrpaMMMPOBAHUHU U Pa3pabOTKe MPOrpaMMHOro obecneueHus. ITu
HaBBIKHA IO3BOJISIOT OyIyHIIUM criequanuctaM 3(QQEeKTUBHO aHATU3UpPOBaTh, pa3padbaThiBaTh U
BHE/IPATH AJITOPUTMUUECKUE PELIEHUS, YTO CYIIECTBEHHO MOBBIIAET UX KOHKYPEHTOCIOCOOHOCTh
Ha pbIHKE Tpy/a.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuumninnaa (MoAysb) BKIIIOUYEHA B y4eOHBII TUIaH IO IPOrpaMMe MOArOTOBKU
maructparypsl 1o HamparieHuo 02.04.01 MaremaTrika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
[TpomykTOBast aHATMTHKA M BXOJIUT B BapUATHBHYIO YacTh bioka 1, popmMupyeMyro yuacTHUKaMu
00pa3oBaTeNbHbIX OTHOIICHUH.

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

Heap wn3yyeHnss AMCUMILVIMHBI (MOayJisi): (GOpPMUPOBAHHME YMEHMs pa3padaTbIBaTh,
aHaJTU3UPOBaTh U 3(PPEKTUBHO NPUMEHSTH AITOPUTMHUUECKUE METO/bI JJIS PELICHUS Pa3InYHbIX
BBIUMCIIUTEIbHBIX 3a7au.

3agayun u3y4yeHust JMCHUILIHHBI (MOAYJISA):

— (opMupoBanue 3HaHMH M [OHMMaHUS 1O TEMaM: OCHOBHbBIE IOHSATHUSA
ACUMIITOTUYECKOW CJIOXKHOCTH, IPHUHLUIBI PEKYpCUH, AJTOPUTMBI COPTUPOBKM M CBOMCTBA
CTPYKTYpbl JaHHBIX «Kyda», OCHOBHBIE KOHUENIMH JUHAMUYECKOI'O IPOrpaMMHUpPOBAHUSA U
METOJbl pEUICHMs 3ajad, NPUHLIMIBI KAJHBIX ANTOPUTMOB M MX NPUMEHEHHME B 3aJadax
ONTUMM3ALIMH, OIIPEJIETICHUE PAacCTOAHUS JIeBEHIITEHA U €ro NPUMEHEHHE, aJTOPUTMbI TOKCKA
HOJCTPOK M UX CJIOXHOCTH, OCHOBHBIE NPHHLMUIBI XEHMIMPOBAHUS U XEUI-TAOJUL], MPUHIIMIIBI
o6xona rpados (BFS u DFS), npuniumnsr padbotsl anroputma JleiKCTpbl, OCHOBHBIE KOHIIETIIAN
anroputmoB dioiina — Yopuemia u bennmana — Popra;

— OCBOEHMI YMEHHUM: aHAIIM3UPOBATh AJITOPUTMBI 110 UX BPEMEHHOM U TPOCTPAHCTBEHHOMN
CJI0)KHOCTH, PEATM30BbIBaTh PEKYPCHUBHBIE aJTOPUTMBI U OCHOBHBIE AJITOPUTMBI COPTHPOBKH,
ONpEeAeNATh W peuarb 3aJadd C HCIOJb30BAaHMEM JMHAMHUYECKOTO IPOrpaMMHpPOBaHUS,
BBIUMCIIATH paccTosiHue JleBeHITeliHa MeXIy CTpPOKaMH, pealu30BbIBaTh alroputM Kuyra —
Moppuca — IlparTa, peaqn30oBbIBaTh XEII-TAOJIHUIBI C pa3pelIeHNeM KOJUTM3UH, pealn30BbIBaTh
QIrOpUTMBl 00X0/a B IIMPUHY M TIYOMHY, PEATU30BbIBaTh AITOPUTM JUISI HaXOXKJEHUS
KpaTyaiimx nyrei B rpage;

— (opMupoBaHNe HABBHIKOB MPUMEHEHUS ACUMOTOTHUYECKOW OLEHKH JJISi ONTUMU3AINU
QITOPUTMOB,  pa3pabOTKH  >(PQPEKTHUBHBIX  AJITOPUTMOB  JUJII  CIOXKHBIX  3amad ¢
MOJIOCIIEOBATEIBHOCTAMHU, ONTUMH3ALUN AJITOPUTMOB COPTUPOBKHM C HCIIOJIB30BAHUEM KYUH,
pa3paboTKu M aHAJIM3a >KaJHBIX aJTOPUTMOB JJISl Pa3IUYHbIX 3a]a4, MPUMEHEHHUS! PacCTOSHUS
JleBeHmrelitHa B 3agayax 0oOpaOOTKM TEKCTOB, ONTHUMH3AIMM IOMCKAa MOACTPOK B OOJBIINX
TEeKCTaX, NIPUMEHEHHE XEIIWPOBAHMUS MJI1 ONTUMH3ALUU I[IOMCKA W XpaHEHUs JaHHBIX,
npUMeHeHHs 00X0J0B rpadoB i peleHus] MPaKTHYEeCKUX 33/1a4, ONTHMM3ALUU alropuTMa
JeiikeTpbl nms 6onbux rpados.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Coaep:kaHue KOMINeTeHIIHH Nuaukarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINH pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
MIPHOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
IJIaHbI IO COBEPHICHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TU9HOM 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

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JAHHBIX

OIIK-2.2 YMeer pazpabarbiBath 1
a/1alITHPOBATh MAaTEMaTHUECKHE
MOJIEJIN JAJIsl pEeLIeHNUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM
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OIIK-2.3

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMUS
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
MPOJAYKTOBOM aHAIUTUKH,
(hopMyJIMPOBaTh PE3yIBTATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
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
MIPOrpaMMHOE 00ECTICUeHUE IS
00pabOTKH ¥ BU3yaTH3aIiN
JIAHHBIX, 4 TAKKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE MIPOBEJICHHOTO aHAITN3a

[IK-3.3.

Nwmeet omeiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOILYKTOBOM
aHAJNTHKH, BKIFOYAs aHAJIN3
MIOJTb30BATEIILCKOTO MTOBEACHHS
1 ONITUMHU3AlHIO IIPOJAYKTOB Ha
OCHOBE IMOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHo
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IBI
BU3YalU3alMU JaHHBIX U
OCHOBHBIE TPeOOBAHUS K
HAaYYHBIM TIPE3EHTALIUSM,
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] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHIUX, CEeMUHapax WIx
JIPYTHX MEPONPUATHSIX, TIe
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
Ppe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIUTOpUEn
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE 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
ONTUMU3AIUU 3aJlaHus,
KBu3ml1,
IIpoekT
3 AJNTOPUTMBI CTPOK 4 20 Jomarane
3aJlaHusl,
KBu3ml,
Konrect
4 AJropuTMBI Ha rpadax 4 20 Jomamrane
3aj1aHus,
KBu3mi,
[Tpoekt
3auem 4
Hmoczo: 15 4 80
Oo6vem oucyunnunvl (M0o0yn) 114
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 3
(6 3au. ed.)

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 ONITHMHU3AIAN Junammueckoe MpOTpaMMHUpPOBaHHE, pabota c
MOOCIIe0BaTENbHOCTAMU. JKaIHbIe aTOPUTMEI U 3a/1a4a O PIOK3aKe.
Paccrosinue JIeBeHIITEHHA.

3 AJTOPUTMBI CTPOK [Houck moactpoku B ctpoke, Anroputm Kuyra — Moppuca — Ilpatra.
XewupoBaHHe.

4 AnTopuTMBI Ha rpadax I'padpr: 0o0xox B mmpuHy u TIOyOuHy. AJnroput™m JleWKcTpsl.
Anroputmel @noiina — Yopimemwa u beinvana — ®@opaa
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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-OMOIMOTEYHOH  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.

OcHnognas numepamypa:

1. Mertoapl ONTUMHU3ALUU: TEOPUS U ANTOPUTMBI : yueOHUK /1715 By30B / A. A. UepHnsik, XK.
A. Yepnsik, FO. M. Merennckuii, C. A. bormanoBud. — 2-¢ u3M., ucnp. u gomn. — MocCKBa :
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.

Jlonoanumensnasn numepamypa:

1. IManwmii, Y. A. JluneitHoe mporpaMMupoBaHue : yaeOHUK it By3oB / U. A. [Nanuit. — 2-
e m3d., ucnp. u jgon. — MockBa : M3marensctBo IOpaiit, 2025. — 175 c¢. — (Bwicuee
obpazoBanue). — ISBN 978-5-534-04716-5. — Texkcr : anekTpoHHbiidi // OOpa3oBareiabHas
wiatdopma tOpaiir [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 00yJaronuMXcs, MPETyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBECHUS 3aHATUN
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIUATM3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbILION ayIUTOPUH.

Nzydenune qucuumianHbl (MOIys1st) o0ecrieyuBaeTcs B y4eOHBIX ayAUTOPHUSX, OCHAIIEHHBIX :

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

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

[Tomerenus U1 caMOCTOATENbHOM pabOTh 00yUYaIOIIUXCs, B TOM YHCIIE IPUCIIOCOOIEHHBIE
JUISL MCTIONBb30BaHUsI MHBAJIMJAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBBS,
OCHAIIIEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
o0ecriedeHreM JocTyna K B DJJEKTPOHHYIO HH(DOpPMalMOHHO-00pa30BaTENbHYIO 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-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubmuoteka 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. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/

K 00pa3oBaTenpHBIM pecypcam”

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

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIIIO0), B TOM YHCIIe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  00€cCleueHus, COBpPEMEHHbIE MpodecCHuoOHaIbHbIe 0a3bl  JIaHHBIX

I/IH(1)OpMaI_II/IOHHBIe CIIPAaBOYHBIC CUCTCMBbI:

u

Server)

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060HO
pacnpocTpaHsieMoe
OnepanoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3HOHHOE

Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NpUIOKEHNA:

Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
Cucrembl ynpasJieHUsl IPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynipapjieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIEH3HOHHOE
ousneca Cranmaptabiii Russian

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

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
ITakeThbl MPOrPaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrembl ynpanJjeHusi oudanorpaguyeckoii uHpopmanmeii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI H CTYKOBI:

Bind 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIeMOe

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

B npouiecce u3yueHuss TUCHUILTUHBL (MOZYIS) «AJTOPUTMBD» B paMKaxX TEKYILIETO KOHTPOJIIS
yCIIEBAEMOCTH UCIIOJIb3YIOTCS TAKUE BUbI Y4€OHOM pabOThI, KaK JIEKIIUH, IPAKTUYECKUE 3aHATHUS,
JIOMAIIHUE 33JIaHUsl, KBU3bI, MIPOEKThI, KOHTECThI, a TAKXKE Pa3JUYHbIE BUAbl CAMOCTOSTEIbHOM
paboTel OOywarouMxcs MO 3aJaHuI0 NPENojaBaTess, HalpaBiICHHbIE HAa pPa3BUTHE HaBBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAKTUYECKUX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MIOOIPEHNE UHUIIUATUB.

Jlekyuss —  CHUCTEMAaTH4YECKOEe, IIOCIIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3JI0KECHUE
IpernoaaBaTeneM y4eOHOro MaTepHuaia, Kak paBuio, TCOPETHUECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCA BECTH KOHCIEKT JIGKLUH: KPAaTKO M CXEMAaTU4HO
(UKCUPOBaTH OCHOBHBIC HWIEH, BBIBOJABI M OOOOIICHUS JIEKIHHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHECHHUsI, U NOIBITATHCSA HAWTU OTBETHI B PEKOMEHJIOBAHHOW juTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT c(OpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IIpenoaaBaTesio Ha KOHCYJIbTALUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

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

JUis ycHemHoro y4acTusi B CEMUHape CTy/IeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXXACHHUS, MPOYNUTATh HEOOXOJMMBIE MaTepHabl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIATh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKa3bIBasi CBOM MHEHUS U apryMEHTHPYs HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
Onupasich Ha U3y4eHHbIN MaTepuai. Takke MoJe3HO MOAAEPKHUBATh JUAJIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

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

[Ipu pabore Haj MAOMAIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb MEperpy3kd U Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uHpOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00KOro MOHUMAHUS TEMBI.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha MPOBEPKY 3HAHUN U
NIOHMMAaHHUA N3Y4aeMOro MaTepuaa.
Jlns ycnemHol mOAroTOBKM K KBH3Y PEKOMEHYETCS BHUMATENbHO H3YUUTh OCHOBHBIE
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HOHATHUS U METOABI, yIIeNIsisl 0c000€ BHUMaHUE UX IPUMEHEHMIO U anroputmam. [lone3Ho pemars
NPaKTUYECKHE 33Ja4l U TMPHUMEPHI, YTOOBI 3aKPENUTh TEOpPETUYECKHE 3HaHMA. Takke CTOUT
03HAKOMUTBCSI C TUIIMYHBIMU BOIIPOCAMU U (hopMaTaMu 3a/laHu, 4TOOBI JIydllle IOATOTOBUTHCA K
TECTUPOBAHUIO.

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

Jis ycnemHol HOArOTOBKM K MPOEKTY: YETKO OMNpENeNIUTe LEeMH M 33Jayd MpPOeKTa,
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 pe3yinbTaTOB.

KonTecT mo3BosiseT onepaTuBHO OLEHUBATh YCBOCHUE MaTepUalia U BBISBISATH IPOOEIHI B
3HAaHMUSX Yepe3 TECThl M MpPaKTHYeCKHe 3amadd. Takoit dopmar crmocoOCTBYeT 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 camocTosITenbHOM pabOThI CTYIEHTHI B3aUMOJACHCTBYIOT C PEKOMEHJOBAaHHBIMH
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-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kpurepun nosy4yeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHHILIMHE (MOAYJII0) KAJITOPUTMBD)

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO JUCHHUIUIMHE (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 oueHMBaHHMS TEKYHIEr0 KOHTPOJISI YCIEBAEMOCTH W MPOMEXKYTOUYHOW AaTTECTAllUU
UCIIONIB3YETCS JIECATHOAIIbHAS IIIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATTPHON MIKAJIOHN CIEAYIONUM 00pa3oM:

JecaTubannbHas IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi 1o JUCHUILIHHE (MOYJIIO)

10 OTtnuyaHO 3auTeHo CTyoeHT TOJHOCTBIO BIIAJICET 3HAHHSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, Hu

8 ODINYHO 3auTeHo rIIyOOKO OCMBICISET AUCHUIUINHY (MOIYJh).
On CaMOCTOSITETILHO " JIOTHYECKU
MOCIIEI0BATEIbHO OTBEYAET HA BCE BOMPOCHI,
aKLUEHTHPYs BHUMaHUe Ha HanOosiee BaXKHOM.
Ymeer aHaAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETH3UpPOBAaTh M  CHUCTEMAaTHU3UPOBAaTh

I/I3yquHBII>'I Marc€puall, BBIACIIAA KIIOYCBbBIC

MOMCHTBI n YCTaHaBJINBas NPpUYIUHHO-
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4yeHusi Mo JUCHUILTUHE (MOIYJIIO)

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

Xoporiio

3aureHo

Xoporo

3auTeHo

CrynmeHT oOlajaeT 3HAHUSMH TIpeaIMeTa
MOYTH B TOJHOM o0BbeMe  paboueii
IPOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKH
MOCJIEeI0BAaTeIbHO M BCECTOPOHHE OTBEYaeT
Ha BCE€ BOIPOCHI, aKLUEHTUPYS BHUMaHHE Ha
HanOoyiee 3HAYMMBIX MOMeHTax. OH ymeeT
aHATM3UPOBATH, CpaBHUBATH,
KJIACCU(UIPOBATD, 0000maTh,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBLACIAS  €ro
KJIIOYEeBbIE  aCMeKThl M YCTAaHABJIHMBAas
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
@dopmynupyer CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKXKe pelaer
CIIO)KHBIE CHTyallMOHHBIE 3amadd. CTymZeHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOTMMBIMU JUIst MPaKTHYECKON
JNEATeIbHOCTH, M yMeeT  CBS3bIBATh
TEOPETUYECKHNEe  acMeKThl  MpeaMeTra ¢
NPaKTHYECKUMH 3a/1a9aMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnagaeT 0a30BbIMU 3HAHUSMH T10
TUCHUIUTUHE (MOIYJO), HO HCIBITHIBAET
TPYAHOCTH IIPH CAMOCTOSATENIBHBIX OTBETAX U
UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacaroluecst CyTh  BompocoB. CTyneHT
CIOCOOEH pemnIaTh TOJBKO CaMble IIPOCTHIE
3aJa4d 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
HABOJAIINE BOIIPOCH.

JuctumnimHa (MOAYNb) « AJITOPUTMBD» OIEHUBAETCS CIEAYIOIUM 00pa3oMm:
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AKTHBHOCTH ‘ Bec ‘ KoanuecTso Onucanne

Hakonumenvnasn OUEHKa

Homamnue 3aganus | 60% 10 Habop 3amau o Temam Heaenu

[IpoexTsr 2 HUccnenoparenbckas paboTa 1Mo TUCHUILIHHE (MOJYJIIO) U
MPE3CHTALUS PE3YIbTATOR

KonTecTs 2 WuTepakTrBHas TuiaTdopMa ¢ 3aJaHUSIME Pa3HOTO YPOBHS
CIIO’KHOCTH ¥ aBTOMaTU4YECKOW MPOBEPKOM pe3yIbTaTOB

KBusei 5 Penienre HHTEpaKTUBHBIX TECTOB

Hpomeofcymounaﬂ ammecmauyusn

3auer 40% 1 [MucepmeHHast niw yCTHas paboTa Hall 3aJJaHAEM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYESHHBIX 3HAHUH U
HaBBIKOB 10 TUCHUIUINHE (MOZYIIIO)

®DopmyJia pacuéTa HTOrOBOI OLEHKH M0 AU CHUIIMHE (MOXYJII0) AJITOPUTMBI»: «0,6 X
HakonurtenbHas orieHka (0,4 X cpeanee 3a qomaiinue 3aaanus + 0,4 x cpennee 3a npoektsl + 0,15
X cpemnHee 3a koHTecThl + 0,05 X cpennee 3a kBu3bI) + 0,4 X 3a4eTy.

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

Jlomamnee 3aganue 1.
3aganue 1.
JlaHo Tpu aaropurtma:
e Anroput™m A MMeeT /1Ba BIOKEHHBIX LIMKJIA 110 N 3JIEMEHTOB.
e AunroputM B — pexkypcuBHbIH, pa3OuBaromuii 3ajady IOMOJIaM Ha KaKAOM LIare, C
KOHCTAHTHOH paboTOl Ha KaXJIOM YPOBHE.
e Anroputm C — OJHMH IUKJI IO N 3JIEMEHTaM C BJIOKEHHBIM IIHKJIOM, KOTOPBIH B XyALIEM
cirydae BeinomHsercs k pa3 (k — koHcTaHTa).
Onpenenure aCHMITOTHYECKYIO BPDEMEHHYIO CII0KHOCTh KaXKI0Tr0 aJlTOPUTMa U 0OOCHYHTE OTBET.
3aganue 2.
Hanummre pekypcuBHY0 (QyHKIHIO Ha JIFOOOM SI3bIKE TPOrpPaMMHMPOBAHUS JUIsl BBIUMCIIEHUS N-TO
yruciaa dubonauyn. 3aTeM ONTUMM3HPYHTE (YHKIMIO C MOMOIIBI0 MEMOM3ALUU U CPABHUTE
BpeMs1 BBITOIHEHUS 111 n=40.
3aganue 3.
Peanusyiite anropuTMbl COPTUPOBKH:
e COPTHUPOBKY BCTaBKaMy,
e COPTHUPOBKY CIUSHUEM.
[TpoBenuTe CpaBHUTENBHBIM aHAIN3 WX BPEMEHHOW CIIOKHOCTH Ha MaccuBax paszmepoMm 1000,
5000 u 10000 >nemMeHTOB, 3aMIOTHEHHBIX CITYJailHBIMH YHCIIAMHU.
3aganue 4.
Peanusyiite MuHHUManbHyIO Kydy (min-heap) ¢ omnepanusiMd BCTaBKHM UM HU3BJICUCHHS
MHUHHMAaJIBHOTO 3jeMeHTa. [IpoBeppTe KOpPPEeKTHOCTH pabOThI, BCTAaBUB B Kydy 15 cimyyailHbIX
YHCeI U TOCJIE0BAaTENIbHO U3BIIEKAsh MUHUMAJIbHBIE JIEMEHTHI.
3ananmue S.
PeanusyiiTe anroputM nmupamMugalbHOW copTHpoBKH (heapsort) Ha ocHOBE CBOeH peamM3aluu
Ky4d M3 mpeasiaymero 3agaHus. lIpoBepbTe KOpPpPEKTHOCTH COpPTHPOBKH MaccuBa u3 20
CIIy4alHBIX YnCe.
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Jdomamninee 3axanmue 2.

3aganue 1.
Hanumure nporpaMmy, KoTopasi HaXOAUT JUIMHY HauOOJbIIEH 00IIel MoAIoCIeI0BaTeIbHOCTH
(HOII) nna nByx crpok. Hampumep, mist crpok "AGGTAB" n "GXTXAYB" HOII paBna 4
("GTAB"). OGocHyliTe CIOXHOCTh BAaIller0 ajlropuT™Ma W OOBSICHHUTE, KaK BBl HCIIOJIb3YyeTe
JUHAMUYECKOE IPOrpaMMHUPOBAHUE /TS pEILIEHHs] 3TOU 3aauH.

3aganue 2.
Peanu3yiite anroput™, KOTOpbIii HAXOJAUT MUHUMAJIbHOE KOJIMYECTBO MOHET, HEOOXOAUMBIX AJIs
pa3MeHa 3aJJaHHON CYyMMBI, MCIIOJIb3ysI MOHETBI OIPEIeICHHBIX HOMHUHAJIOB (Hampumep, 1, 5, 10,
25). IIpoBeauTe TECTUPOBAHUE BAILErO AITOPUTMA JUIS PA3IMYHBIX CyMM M HaOOpOB MOHET, a
TaK)Ke IPOAHAIN3UPYUTE €r0 BpEMEHHYIO U IIPOCTPAHCTBEHHYIO CIIOKHOCTb.

3aganue 3.
Peanu3yiite >xagHblil anropuTM Ui PELIEHUS 33Jaud O PIOK3aKe C JPOOHBIMU INpPEAMETaMHU.
JlaHO MHOXXECTBO IIPEIMETOB C BECOM M CTOMMOCTBIO, HEOOXOIMMO MaKCUMH3UPOBATh OOLIYIO
CTOMMOCTb, HE IPEBbIIIAs 3aJaHHbII Bec prok3aka. [IpoBeaurte TecTMpoBaHHE HA MpUMEpax U
CpaBHUTE pE3ylbTaThl C pe3yJbTaTaMH, NOJYYEHHbIMU C HCIOJIb30BAHHEM TUHAMUYECKOIO
IPOTrpaMMHUPOBAHMUSL.

3ananmue 4.
Hanumwure nporpamMmy Ui BBIUMCIEHMSI paccTOSIHUS JIeBeHIITelHa MEXIy ABYMsI CTPOKAMHU.
OOmbscHUTE, Kak pabOTaeT Ball AITOPUTM, W MPOBEIUTE AHAIHM3 €T0 BPEMEHHOM CIIOXKHOCTH.
JononuurensHo pazpalotaiite (yHKIUIO, KOTOpass OyAeT BO3BpallaTh CaMyl0 KOPOTKYIO
IOCJIEI0BATENbHOCTh ~ ONepauuid  (BCTaBKa, yJaJe€HUE, 3aMeHa), HeOOXOAUMBIX s
npeoOpa30BaHus OJHON CTPOKHU B APYTYIO.

3amanue 5.
Hcnonb3yiite paccrosiHue JleBeHmTeHa uid peanu3anuu GyHKLIUU, KOTopas OyAeT HaXOAUTh
HaunOoJiee MOX0K1e CTPOKU U3 CIMCKa Ha 331aHHYI0 cTpoKy. Hanpumep, eciu y Bac ecTh CIIUCOK
["kot", "KOTHK", "cobaka", "mec"], u BbI HilleTe CTPOKY "KOT", QYHKIIUS TOJKHA BEPHYTH "KOT" U
"kotuk". I[lpoBenuTe TecTUpOBaHME Ha PA3JIMYHBIX BXOAHBIX JAHHBIX W IPOaHAIU3UPYHTE
MIPOU3BOIUTENILHOCTD BAIlIEr0 aJIrOPUTMA.

JomamHee 3axanue 3.

3aganue 1.
Hanummre nporpammy i IOMCKa MOACTPOKH B CTPOKE C UCIIOJIB30BAHMEM HAaMBHOT'O METOJA.
ITpoBenuTe TECTUPOBAHME HA PA3IMUYHBIX CTPOKAX U MOJCTPOKAX, U3MEPUB BPEMsI BBIIOJHEHUS
JUIsl pa3HBIX Pa3MePOB BXOJHBIX AaHHBIX. OOOCHYHTE BpEMEHHYIO CII0’KHOCTD BaIIETO aJroOpuTMa.

3aganue 2.
Peanmnsyiite anroputm Knyra — Moppuca — Ilparra ayms moucka IOACTPOKH B CTPOKE.
OObsicHUTe, Kak paboTaeT ajlropuT™M, M Kak OH HCIIOJIb3YeT MPEIBApPUTEIbHOE BBIYHUCIICHHE
npedukc-pynkuun. [IpoBenure TecTupoBaHue Ha MPUMEpPaX U CPaBHUTE BPEMS BBITIOJHEHUS C
HauBHBIM METOJIOM.

3aganue 3.
Peanusyiite QyHKIMIO A7 XEHMIMPOBAHUS CTPOK C MCIOJIB30BAaHMEM MPOCTOTO Xel-(pyHKIUH
(mampumep, xemupoBanue Ha ocHOBe cyMMbl ASCII-xkonoB cumBonoB). Co3gaiiTe CTPYKTypy
JAHHBIX, KOTOpasi Oy/AEeT XpaHUTh CTPOKH U UX XEIlU, U pealn3yiiTe onepalny BCTaBKU U MOUCKA.
[IpoBenuTe TECTUpPOBAaHME HA KOJUIM3MSX W OOBSACHUTE, KaK MOXKHO YIYUIIUTh Bally XeIll-
(GYHKIUIO 171 YMEHBIIEHUS BEPOSATHOCTU KOJUTU3UH.
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3aganue 4.
Peanusyiite anroput™ noucka noACTpOKU B CTPOKE C UCIOIb30BaHNEeM MeToaa Pabuna — Kapna,
KOTOPBII OCHOBaH Ha xemupoBaHUH. OObACHUTE, Kak paboTaeT Ball ajJrOpuTM, U KaK OH
oOpabarbiBaeT KOTM3UU. [IpoBeauTe TECTHMpOBAHME HA PA3IMYHBIX CTPOKAX M IMOJCTPOKAX,
CpaBHMB pe3yabTar ¢ anroputMom KMIT.

3aganue 5.
Pacmmpsre Bam anroputm Knyra — Moppuca — Ilparra, uTo0bl OH MOI' HaxOAMTh BCe
BXOXJIEHUS MOACTPOKU B CTpOKe, a He Tojibko nepsoe. Cosnaiite QyHkiuio, kortopas Oyner
BO3BpAaIllaTh CIIMCOK BCEX WHJICKCOB BXOKICHUM HOJICTPOKH.
IIpoBeauTe TECTUPOBAHKME HA PA3JIMUHBIX NPUMEpPaAX M IPOAHATUZUPYUTE IIPOU3BOAUTEIBHOCTD
BAILIEr0 aJIrOpUTMa.

IIpumepHbIe 3a1aHUA 1JI51 KBU30B
KBus 1.

Bomnpoc 1.
KakoBa ocHOBHas ujesi AMHAMUYECKOTO MPOTrPaMMHUPOBAHUS?
A. Paznenuts 3a/1a4y Ha 10A3a7a4u U peniaTh UX HE3aBUCUMO.
B. Hcnonp3oBaTh peKypCcHIO AJs PELICHUS 3a0auu.
C. XpaHuTh pe3yabTaThl 0133424 JJIs PEIOTBPAIICHHUS TIOBTOPHBIX BHIUMCIICHHH.
D. Hcnonp30Bath *kaHbIE METOBI 711 HAXOXK/IEHUS ONTUMAIBHOTO PEIICHUSI.
Ortser: C.
Bomnpoc 2.
Urto takoe HaubobIIas oo1as noamnocienoareasuocts (HOII)?
A. TlonmocnenoBareiabHOCTh, KOTOPask BCTpPEYaeTcss B 00€UX CTPOKAX B TOM e MOPSAKE.
B. TloamocnenoBaTenbHOCTh, KOTOpAs SBJISETCS OOIIEH A7 IBYX CTPOK, HO HE 00s3aTeIHLHO
B TOM K€ MOPSIJIKE.
C. TonmmocnemoBarenbHOCTb, KOTOPasi COACPKUT BCE CUMBOIIBI 00EHX CTPOK.
D. IloamocnenoBaTenbHOCTh, KOTOpast SBISETCS MAaKCUMAIbHON 1O JJTHHE.
Otgert: A.
Bomnpoc 3.
Kakoli u3 crieayrolmux aaropuTMOB SIBJISETCS KaJHBIM JJIs PELIEHUs 3aJaud O pPIOK3aKe C
JpOoOHBIMU TIpeAMEeTaMu?
A. Anroputm JleHKcTpsl
B. Anropurm Knyra — Moppuca — IIparta
C. XanHblid anropuT™, BEIOMPAIONINI MPEAMETH ¢ HAMOOJBIIEH CTOMMOCTBIO HA IHHUILY
Beca
D. Jlunamuueckoe nporpaMMHpOBaHUE
Ortgert: C.
Bomnpoc 4.
Kakoe u3 cienyromux yrBep KIeHUN BEPHO AJIs paccTosiHUs JIeBenmrelina?
A. OHo Bcera paBHO HYIIIO.
B. OHo u3MepsieT KOITUYECTBO OIEpalluii BCTaBKHU, YIAJICHUS U 3aMEHbI, HEOOXOIUMBIX IS
npeoOpa30BaHUsI OJTHOW CTPOKHU B IPYTYIO.
C. Omno Bcerjja MeHbIIIe JITUHBI CAMOM JUIMHHON CTPOKH.
D. Ono ucmnonb3yercs TOJAbKO /715 TOUCKA MOJICTPOK.
Ortger: B.
Bomnpoc 5.
KakoBa BpeMeHHas CJIOXHOCTb aJrOpUTMa JUIsl BBIUMCIEHHS paccTossHus JleBeHmireliHa ¢
HCIOJIb30BaHUEM JTUHAMUYECKOTO MPOTrPaMMHUPOBAHUS?
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O(n)
O(m +n)
O(m * n)
O(log n)
Ortser: C.

COw>

KBus 2.

Bomnpoc 1.
Kakoii u3 cienyronmx MeTo10B SIBJISETCSI HAMBHBIM CIIOCOOOM IOMCKA MOACTPOKH B CTPOKe?
A. CpaBHUBaTh KaX/blii CHMBOJI CTPOKH C IIEPBBIM CUMBOJIOM MOACTPOKH.
B. Hcnons3oBaTh npedukc-QyHKIHIO.
C. IIpumeHsTh XeMIMpOBaHUE AJIsl OBICTPOrO MOUCKA.
D. Hcnonb3oBaTh OMHAPHBIN TOUCK.
Ortser: A.
Bonpoc 2.
KakoBa ocHoBHas unes anropurma Knyra — Moppuca — Ilparra?
A. Hcnonbp30BaTh KaIHBIH MOAXOI.
B. IlpumeHsaTh peKkypcuro.
C. Bepruucnars npepukc-QyHKINIO A1 ONTHMH3AINN TIOUCKA.
D. XpaHuth Bce BO3MOXKHBIE IOJICTPOKH B XelI-Ta0JIuIE.
Ortser: C.
Bomnpoc 3.
Kakoii u3 cieayrommx MeTo10B UCTIONB3YeTCs ISl YMEHBIICHHS BEPOSITHOCTH KOJUTM3UI B Xeml-
Tadymuax?
A. Jluneiinoe npoOupoBaHue
B. Meron nemouex
C. KsagparHoe npoOupoBaHue
D. Bce Bbllienepe4ynciaeHHble METOIbI
Ortger: D.
Bonpoc 4.
Kakoe 3nauenune nmeer npeduxc-gpynkuus B anropurme Kuyra — Moppuca — IIpatra?
A. Ormpenenser AIMHY COBIAAIOUIMX MPEPUKCOB U CY(PPUKCOB.
B. Ilomoraer B XeIIMPOBaHUU CTPOK.
C. TloncuuThIBaeT KOJMUYECTBO BXOXKIECHHUH MOJICTPOKH.
D. He umeer 3Ha4eHUs B TaHHOM QJITOPHTME.
Ortser: A.
Bompoc 5.
YTo MpoucXoauT, KOria JIB€ pa3Hble CTPOKU UMEIOT OJJMHAKOBOE Xelll-3HaueHue?
A. DT0 HOpMaJILHO U HE BBI3BIBAET IPOOIIEM.
B. 310 Ha3bIBaeTCs KOIU3UEH.
C. Dro nmpuBOIMT K OIIHOKE.
D. Xemr-rabnuia aBTOMaTHYECKH YBEITHMUUBACTCS.
OrtgerT: B.

KBu3 3.

Bomnpoc 1.
Kakoii o0CHOBHOI IPUHIHII JISKUT B OCHOBE alnroputma ooxoaa B mupuny (BFS)?
A. Tlocemienue y3710B 1o Mepe uX 100aBICHUS B CTEK.
B. Tlocewmenue Bcex coceneit y3ia nepes NepexogoM K CIeAyoIeMy y3iy.
C. Hcrnonp3oBanue peKypcuu s 00xoja rpada.
D. CpaBuenue BecoB p&bep 1 BbIOOpa Y3JI0B.
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Ortser: B.
Bonpoc 2.
KakoBa ocHOBHas 11€51b asiropuT™Ma J{elKCTphI?
A. Haiitn kpatdyalimmmii myThb OT OJHOW BEpIIMHBI KO BCEM OCTalbHBIM B rpade c
OTPHLIATEJIbHBIMU BECAMHU.
B. Haiitu xparyaidmuii myTh OT OJHOM BEpIIMHBI KO BCEM OCTaJbHBIM B Tpade ¢
HEOTPULIATEIbHBIMU BECAMHU.
C. Haiitu Bce BO3MOXHEBIE ITyTH B rpade.
D. Onpenenuts, CyliecTByeT Jid LIMKII B Tpade.
Ortger: B.
Bomnpoc 3.
Kakoii Tun rpadoB moxer o6pabarbiBath anroput™ Prnoiina — Yopiesnna?
A. Tosbko OpHEHTHPOBaHHBIE I'padBbl.
B. Tonbko HEOpHEHTHPOBAHHBIE TPA]HI.
C. I'padsbl c oTpuiaTeIbHBIMH BECAMHU.
D. I'padsr 6e3 pédep.
Ortger: C.
Bomnpoc 4.
Kakoe ocHOBHOE cBo¥icTBO anropurma bennmana — dopaa?
A. OH paboTaeT TOJIbKO ¢ HEOPUEHTUPOBAHHBIMHE I'padamu.
B. Oun MoxeT 0OHapyXHUBaTh OTpULIATENIbHBIE IIUKJIBI B Tpade.
C. On Bcerya HaXOIUT KpaTYalIAK MyTh B rpad)e C HEOTPHUIIATEIbHBIMUA BECAMH.
D. Ou TpebyeT ucnoab30BaHUs CTeKa Ul XpaHEHUS y3JI0B.
Ortger: B.
Bompoc 5.
Kakoli u3 cnenyroomux anropuTMoB Haudosiee MOoAX0IUT JUIsl HAXOKICHHSI KpaT4allluX MyTel BO
B3BELLICHHOM rpad)e ¢ OTpulaTeIbHbIMU BecaMu?
A. Anroputm JleHKcTpsl
B. Anroputm o6xona B mupuny (BFS)
C. Aunropurm ®mnoiina — Yopuenna
D. Anropurm bennmana — ®dopaa
Ortger: D.

IIpuMepHOe onUCaHuEe K IPOEKTY

esn npoexra:
1. UByunth U TOpOaHANTM3UPOBATh PA3TUYHBIE aNTOPUTMBI U CTPYKTYpPbl JaHHBIX, WX
ACUMITOTUYECKYIO CJI0KHOCTh U IPUMEHEHHUE.
2. PeanuzoBaTh HECKOJBKO alrOPUTMOB, BKIIIOYAs COPTHPOBKHU, >KAIHBIE aITOPUTMBI U
JTUHAMHYECKOEe POrpaMMHUpPOBaHUE.
3. Pemmuth mpakTHuecKue 3a7aud, CBS3aHHBIE C HCIOJB30BAHHEM ATHX AITOPUTMOB U
CTPYKTYp JAaHHBIX.
3amanua:
1. AcMMITOTHYECKAS CJI0KHOCTH U PEKYpPCHUsi:
e l3yuynTe OCHOBHBIE IOHATHS ACUMIITOTHYECKOM crokHOCTH (O, O, Q).
e Peanu3yiiTe pekypcuBHbIC (DYHKITUU I BIYUCICHUS (akTopuana u yncen Oubonaqun.
e [IpoananuzupyiTe BpEMEHHYIO CIOKHOCTh KaXa0M U3 QyHKIUI.
2. CopTMPOBKH H CTPYKTYPA JAHHBIX Ky4a:
e Peanu3yiiTe aaropuT™Mbl COPTUPOBKHU: MY3BIPHKOBYIO, OBICTPYIO U COPTUPOBKY CIHSIHHEM.
e Peanuzyiite cTpyKTypy AaHHBIX "Kyuda" (MUHUMAalbHAsl © MAaKCUMAaJIbHAas).
e Hanummure anroput™ copTupoBku Ha ocHOBe Kyun (Heap Sort) u mpoananusupyiite ero
CJIOXHOCTb.
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3. JlunaMu4yecKoe NporpaMMHpoOBaHue:
e lI3yunTe MeTObl TMHAMUYECKOTO MPOrPAMMHUPOBAHMS U UX IPUMEHEHHUE K 3a/1a4aM.
e Peammsyiite  anroputM  JUIA  HaxXOXKIEHHS  JUIMHBI ~ HamOomblied  oOmiei
noanocnenaosarenbHocTh (LCS).
e Pemmre 3amauy O pa3MEHE MOHET C  HCIOJb30BAHMEM  JIMHAMHYECKOTO
IIPOrPaMMHUPOBAHUS.
4. KaaHble aJropuT™Mbl M 32/1a4a 0 PIOK3aKe:
e lI3yuuTe xaHbIE AITOPUTMBI U UX IPUMEHEHHUE.
e PeanusyiiTe >KaIHbII QITOPUTM JJIsl PELICHHS 3aa41 O PIOK3aKe.
e CpaBuure 3¢(HEeKTUBHOCTH KaJHOTO aJrOpUTMa C IMHAMUYECKUM MPOTPaMMHUPOBAHUEM
JUIS 3TOM 3aJ1a4yH.
5. Paccrosinue Jleenmreitna:
e lI3yunTe airOpUT™M BBIYMCIIEHUS PACCTOSAHUS JIEBEHIITEMHA MKy IByMsI CTPOKAMH.
e PeanusylTe 3TOT aIrOPUTM U NPOAHAIMZUPYUTE €ro BPEMEHHYIO U IIPOCTPAHCTBEHHYIO
CJIIOKHOCTB.
e [IpumeHuTe aNropuT™m IS peLICHUs 3aa4y UCTIPABIICHUS ONIEYaTOK B TEKCTaX.
O:xunaemble pe3yJbTaThl:
e (Co3naHue JOKYMEHTAllMM, OIMKCHIBAIOIIEH KaXKIbli pealn30BaHHBIA alrOPUTM, €ro
CJI0’)KHOCTh ¥ IPUMEPHI UCIIOJIb30BAHUS.
e [JloaroToBka mnpe3eHTAlMU, B KOTOPOM OYyIyT MpeAcTaBlieHbl OCHOBHBIC BBIBOJABI U
pe3yabTaThl pabOThI HAJ MTPOEKTOM.
e PazpabGoTka TecTOB Al MPOBEPKH KOPPEKTHOCTH U 3(PPEKTHBHOCTH pPEaTHM30BAHHBIX
AJITOPUTMOB.
JlonoJIHUTeIbHbIE PeKOMEH Al UM
e lcnonp3yiite rpaguueckre NPEACTABICHUS JJIs HIUTFOCTPAIlU PabOThl alTOPUTMOB,
HaIpuMep, BU3yaJu3alui COPTUPOBOK WK JUHAMUYECKOTO MPOrpaMMHUPOBAHUS.
e PaccmoTpuTe BO3MOXHOCTH HCIOJb30BAaHUS SI3bIKOB IMPOrPaMMHPOBAHUS, TAKUX Kak
Python unm Java, ans peanuzanuu alropuTMoOB.

HpuMeprle 3aJaHuA 1Jdd KOHTECTOB

3aganue 1.

Hamumure ¢yHKIINMIO, KOTOpast MPUHUMAET CTPOKY U TIOJICTPOKY, U MCTIOIB3YET allTOPUTM
Bboiiepa — Mypa 1115 moucka noACTpOKU B CTpOKe. BriBeANTE MHAEKCHI, HA KOTOPBIX HAUNHAETCA
MOJCTPOKA.

3aganue 2.

Peanmusyiite anroputm KMII i1 noncka noactpoku B ctpoke. Hanuimmre TecTsl, KOTOpbIE
MPOBEPSIOT KOPPEKTHOCTH PabOTHI AITOPUTMA Ha Pa3IMYHBIX TPUMEpax.

3aganue 3.

PeanusyiiTe xem-TabauIily ¢ MCMOIBb30BaHUEM METOJIa OTKPBITON ajpecanuu. Peanusyiite
OTIepallf¥ BCTaBKH, MIOUCKA U yAaleHus 31eMeHTOB. [IpoBeprTe paboTy Xemi-Tabauiibl Ha Habope
JIaHHBIX.

3ananue 4.

Hanummre ¢yHKkuioo, KoTopas BBINONHSIET O0XOJH B IIMPUHY Ha 3aJaHHOM Tpade
(mpencTaBIEHHOM B BUJIE CIIMCKA CMEXHOCTH ). BrIBe1MTE TOPSIOK TOCEIICHHSI BEPIITUH, HAUMHAs
C 3aIaHHOM HayaJbHOW BEPILIMHBI.

3aganue 5.

Peanu3yiite anroputm o0xoja B TyOuHY A rpada, IpeacTaBICHHOTO B BUAEC MaTPHIIBI
CMEKHOCTH. BhIBeUTE MOPSAIOK MOCEIICHHS BEPIIIMH, HAYMHAS C 38JJAHHON HAaYaIbHON BEPIIIUHBI.

3aganue 6.

Hanummure ¢pyHKIMI0, peann3yonryo atroput™ JelKcTpsl 1 HaX0XAeHUS KpaTJyailiero
MyTH OT OJTHOW BEPIITMHBI KO BCEM OCTAJILHBIM B Tpade C HEOTpHUIlaTeIbHBIMU BecaMu. BriBennTe
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KpaTyalline pacCTOSHUS 10 BCEX BEPILIUH.

3aganue 7.

Peanmuzyiite anroputm ®dioiina — Yopiea 1yl HaX0XKICHUS KpaTyalllinuX MyTed MexXI1y
BCEMH IapaMU BEpIIMH B Tpade. BeiBemuTe MaTpuily KpaTyaiiux paccTOSHUH.

3aganue 8.

Hanummure dynkuuto, peanusyromryto aaroput™m bemnmana — ®Dopaa ais HaXO0XKICHUS
KpaT4yallInx MmyTei B rpade ¢ BO3SMOKHBIMU OTpULIATEIbHBIMU BecaMu. [IpoBepbTe anroputM Ha
rpade ¢ OTpUIATEIbHBIMU [TUKIAMHU.

3aganue 9.

Hanumure nporpammy, KOTopasi CpaBHUBAET BPEMS BBIIIOJIHEHUS aITOPUTMOB [IeHKCTphI U
@noiina — Yopiuemia Ha pa3IU4HbIX rpadax (C pa3IMyHBIM KOJWYECTBOM BEPIIMH U pEOep).
BriBenuTe pe3ynbTaThl CpPAaBHEHMUS.

3aganue 10.

Peanusyiite anroput™m, KoTopblil ncnonb3yeT BFS nis HaxokeHus kparyaiiiiero nyTa B
rpade ¢ paBHbIMU Becamu peébep. [IpoBeprTe ero Ha mpumepe nabupUHTA, MPEICTABICHHOM B
BHJIC MaTPULBL.

3agaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJIIO0)

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

o0yajaeT aCHMITOTHYECKH CaMbIM OOJBIIAM
BpeMEHEM paboOThI B CpeiHEM Citydae?

A. CopTHpOBKa CIUSHUEM

b. beicTpas coptrpoBka

B. IlupamugansHasi COpTUPOBKA

I". CopTupoBKa BCTaBKaMu

2. Jia mowmcka 3HadeHUs dNeMeHTa B MaccuBe B Python bunapnsrit OIlIK-2

MOXXHO ucnojib3oBatb Merox index(). Kakyro nonCK/GMHApHBIA
ONITUMHM3AITHIO MOYKHO BBITIOJIHUTD, €CIIM W3BECTHO, YTO oncKk
MacCHB OTCOPTUPOBAH?

3. Kakoit anroput™m mo3BosseT y3Hath cBsa3HocTh rpada | DFS/BFS/dfs/bfs IK-3

KOMITbIOTEPHON MJIM COLMANBHON ceTu?

4. Kakoil moaxoa K pemieHuro aaropuTMHUYECKUX 3ajad Junamunyeckoe [1K-4
HUCIOIB3YETCSA [JJISI YCKOPEHUS BBIYHUCICHUSA YHUCEN nporpaMMHupoBaHue/
dudonayyn? JUHAMUYECKOE

IporpaMMHUpOBaHMe
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