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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamMmma IUCHUIUIMHBI (MOAYJIS1) «AJTOPUTMBI» COCTABIIEHA B COOTBETCTBUM C
denepanbHbBIM TOCYAapCTBEHHBIM O0pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO 00pa3oBaHUS —
maructpatypa no cnemuaibHocT 02.04.01 MaTtemaTHka M KOMIBIOTEPHBIE HAayKd, MPOQHIb
MamnnHoe oOydeHue, yTBepKACHHbIN MPHUKa30M MUHUCTEPCTBA HAYKU U BBICIIIETO 00pa30BaHus
Poccwuiickoit @eneparuu Ne 8§10 ot 23.08.2017 rona.

W3ydyenne  aucuUMIUIUHBL  (MOAYJsl)  «AJNTOPUTMBIY  MPEAOCTABISET  CTyAEHTaM
¢dbyHaaMeHTaTbHbIEC 3HAHUSI O METOJaX PEUICHUs 33a4 U ONITUMHU3AINH [TPOLIECCOB, YTO SIBIISIETCS
KIIFOYEBBIM aCIEKTOM B MPOTrPaMMHUPOBAHHHM U Pa3pabOTKe MPOTrpaMMHOI0 oOecreueHus. ITU
HaBBIKHA IO3BOJISIOT OyIyHIIUM criequanuctaM 3(QQEeKTUBHO aHATU3UpPOBaTh, pa3padbaThiBaTh U
BHEJPATDH AITOPUTMHUECKUE PEIICHHUS, YTO CYIIIECTBEHHO MOBBIIIAET UX KOHKYPEHTOCIIOCOOHOCTh
Ha pBIHKE TPy/a.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
MamumHHOe 00y4eHre 1 BXOIUT B 00s13aTenbHyr0 yacTh bioka 1.

Jucnunnuna (Moaynb) uzydaercs Ha 1 unm 2 kypce Bo 2 uiu 4 cemecTpe Ha BBIOOP.

Heab wu3yyeHMsi AUCHMIUIMHBI (Moayas). ¢GopMHpOBaHHME YMEHHUS pa3padaThIBaTh,
aHaM3UPOBaTh M 3(PPEKTUBHO MPUMEHSTH ANTOPUTMUYECKIE METO/IBI IS PEIICHUS PA3TUIHBIX
BBIYUCIIUTENbHBIX 3a]1a4.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— ¢dopmupoBanue 3HaHMH W TMOHMMaHUS 1O TEMaM: OCHOBHBIC IIOHSTHS
ACUMITOTUYECKOW CJIOXKHOCTH, HPUHLHUIBI PEKYpPCHUH, AJITOPUTMBI COPTUPOBKM M CBOWCTBA
CTPYKTYpPbI JaHHBIX «Ky4a», OCHOBHBIE KOHILENIHUU IUHAMMYECKOIO MPOTrPaMMHUpPOBAHMS U
METO/BI pEHICHUs 3ajad, NPUHIUIBI JKaJHBIX alrOPUTMOB W WX IPHMEHEHHE B 3a/Jadax
ONTUMU3ALMH, ONpe/eTeHNne paccTosHus JIeBeHITelHa U ero MpUMEeHEeHHe, arOpUTMbI TOUCKA
MOJICTPOK M UX CJIOKHOCTH, OCHOBHBIC NPHHIWIBI XEIIUPOBAHHS M XEHI-TAOJHUI], TPUHIIHITEI
obxoxaa rpados (BFS u DFS), npuniuns! padots! anroputma JIefKkcTpbl, OCHOBHbIE KOHIIETILIUU
anroputmoB Pnoiina — Yopuemia u beinmana — doppa;

— OCBOCHHUH YMEHUI: aHAJIM3UPOBATh aJITOPUTMBI 11O UX BPEMEHHOM U POCTPAHCTBEHHOU
CJIO)KHOCTH, PEANHU30BbIBATh PEKYPCHBHbBIE AJTOPUTMBl U OCHOBHBIE aJITOPUTMbBI COPTUPOBKH,
ONpeAensaTh W peuarb 3aJadyd C HCHOJb30BAaHHWEM JAMHAMHUYECKOTO MpPOrpaMMHpPOBaHUS,
BBIYUCIIATh paccTossHue JIeBeHmTelHa MeXy CTPOKaMHU, peaJu30BbIBaTh anroputM Kuyra —
Moppuca — Ilparra, peaqu30BbIBaTh XEMI-TA0IHIIBI C Pa3peIIeHNEM KOJUTU3HMA, peau30BbIBATh
QITOPUTMBI  00X0Ja B HIMPUHY M INIyOWHY, DPEalIM30BbIBATH AITOPUTM IS HAXOXKACHUS
KpaT4almnx mytei B rpade;

— (opmupoBaHre HABHIKOB MPUMEHEHUS aCUMITOTHYECKOW ONEHKH IS ONTUMU3AINH
QITOPUTMOB,  pa3paboTku  3((EKTUBHBIX  aNTOPUTMOB  JUIA  CIOXKHBIX  3a1ad ¢
MOJIMOCIIEIOBATEILHOCTAMHU, ONTUMH3AI[UN AJITOPUTMOB COPTUPOBKH C HCIIOJIb30BAHUEM KYYH,
pa3paboTKU U aHaIM3a >KAIHBIX AJTOPUTMOB IS PAa3IMYHBIX 33734, IPUMEHEHUS PACCTOSHHS
JleBenmTeiina B 3amadax oOpaOOTKM TEKCTOB, ONTHMH3AIMK IOWMCKA TMOJCTPOK B OOJBIIUX
TEKCTaX, NPUMEHEHHE XeIIUPOBaHMA JUIsI ONTHMM3ALMK TOWCKA W XPaHEHWs JIaHHbBIX,
NpPUMEHEHUsS 00XOJ0B TpadoB A pEelIeHHUs MPAaKTHUYECKUX 3a]ad, ONTUMHU3ALMU aJropuUTMa
JlerikcTpsl 171 00NbIINX IrpadoB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

paboTHUKaMu YHHUBEpCUTETA U B (POpME CaMOCTOSATEIHHON PaOOTHI 00yUYaIOITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

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

VK-6.1.

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

YK-6.2.

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHKUMBIE 1IeTTH, OIPEAEIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

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

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIIIOBAHUIO M aHATTU3Y
JIAHHBIX

OIlK-2.2.

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

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

IK-3.1.

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

[K-3.2.

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

[IK-3.3.

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

[K-5.

Crioco0eH nepenaBathb
pE3yIBTaT PEIICHHBIX
MIPUKJIATHBIX 3a/1a4 B BUJE
KOHKPETHBIX PEKOMEHALMM,
BBIPaXEHHBIX B TEPMUHAX
001acTH MalIMHHOTO 00yUYCHHS

[K-5.1.

3HAEeT OCHOBHBIE METObI U
MOIX0JIbI K (POPMYITUPOBAHUIO
pEKOMEHAIIMI Ha OCHOBE
PE3YIBTATOB PEIICHIS
MIPHUKJIATHBIX 33/1a4, a TaKKe
TEPMUHBI ¥ KOHIICTIIIHH,
crieruuIHbIe 11 001acTH
MAIIMHHOTO O0YYCeHHS

[K-5.2.

YMeeT aHATU3UPOBATh
pe3yIIBTaTHI PEIIEHHBIX 33134 U
(hopMyJIUPOBAThH YETKHUE,
KOHKPETHBIC PEKOMEH/TAIIHH,
aJlanTHPyS UX K TPEOOBAHUAM H
OJKUIaHUSM IENIEBOY ayANTOPHN

[K-5.3.

Nmeet mpakTUyeCKUl OMBIT B
pa3paboTKe u MpeICTaBICHUN
pEKOMEHAIIMIA Ha OCHOBE
aHajm3a MPUKJIAIHBIX 33134,
BKJIIOYAs y4acTHE B IPOEKTaX,
TJI€ PE3yJIbTAThl OBUIN YCIIEIITHO
MIPUMEHEHBI U OI[CHEHBI B
KOHTEKCTE 00aCTH MAIIMHHOIO
o0yueHus
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 OCHOBBI aJITOPUTMOB H 5 45 Jlomaraue
CJIOKHOCTH 3aJlaHus,
KBu3H,
Konrect
2 AAropuTMBI 6 45 Jomamraue
ONTUMU3AIIUN 3aJlaHusl,
KBu3ml,
IIpoekT
3 AJNTOPUTMBI CTPOK 5 45 Jomarane
3aJlaHusl,
KBu3ml,
Konrect
4 AJropuTMBI Ha rpadax 6 45 Jomamrane
3a/1aHus,
KBu3mi,
[Tpoekt
IK3amen 4
Hmozo: 22 4 180
Obvem oucyunaunovt (Mooyns) 228
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 6
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Nen/m HanMenoBanue pasgesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JUCHMIJIMHBI (MO1YJIs1)
1 OCHOBBI AJITOPUTMOB H AcuMnTOTHYECKAs CIOXHOCTh. PEKypcHsi, COPTHUPOBKH, CTPYKTypa
CIIOHOCTH JTAHHBIX Ky4Ya.

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

3 ANTOPUTMBI CTPOK Ilouck noactpoku B ctpoke, AnroputMm Kayra — 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 JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 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. bormanoBu4. — 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 gon. — 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. JluneitHOe mporpaMMupoBaHue : yaeOHUK utst By30B / W. A. [ammii. — 2-
e u3a., ucnp. u jpon. — MockBa : MzmarensctBo IOpaiit, 2025. — 175 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-04716-5. — Texkcr : anekTpoHHbId // 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 JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHM CEMUHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIET0 KOHTPOJISI U MPOMEKYTOUHON aTTeCTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHHUs U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

Wzydenune qucuumianHbl (MOyst) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

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

[Tomerenus U1 caMOCTOATENBHOM pabOTh 00yUJaIOIIUXCs, B TOM YHCIIE TPUCTIOCOOIEHHBIE
JUISL WCIIOJIb30BAaHWS WHBAIMAAMHM M JIMI[AMU C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3710POBbS,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHUs K ceTu «VIHTepHEeT» 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 JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(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. | ba3za nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbusiii mopran «Poccuiickoe oopasoBanue” | 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/

pecypcos

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

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICUeHUs, COBPEMEHHBIE TMpodeccnoHalbHbIe  0a3bl  JTAaHHBIX

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

u

Server)

HaumenoBanmne 110 IIpoussoacTeo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE

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

l'[porpaMMnoe odecneyenue AJIS INTAHUPOBAHUS U YI€TA BPEMCHMU:

Toggle app | 3apy0ekHOe | CBOOOIHO PAaCIIPOCTPAHAECMOE
Cucrembl ynpasJieHUs] IPOEKTAMM:

Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe
Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHOro konuponanmns (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

CpencrBa aHTMBMPYCHOM 3aIMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIIEH3HOHHOE
ousneca CrammapTHeIid RuUssian

Edition
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Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
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 pacIpOCTpaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe

7. Metoan4yecKue M OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npouiecce u3yueHuss TUCHUILTUHBL (MOZYIS) «AJTOPUTMBD» B paMKaxX TEKYILIETO KOHTPOJIIS
yCIIEBAEMOCTH HCIIOJIb3YIOTCS TAKUE BUIbI Y4€OHOM pabOoThl, KaK JEKIUHU, IPAKTUUECKUE 3aHATHS,
JIOMAIIHUE 3aJIaHUsl, KBU3bL, MIPOEKTHI, KOHTECThI, @ TAKKE Pa3JUYHbIE BUAbl CAMOCTOSTEIbHOM
paboTel OOywarouMxcs MO 3a/JaHUI0 TPENojaaBaTess, HalpaBJE€HHblE HAa pPAa3BUTHE HABBIKOB
npodecCHoHaNBHOM JIEKCUKHU, 3aKpPEIUIeHnE MPAaKTUYECKUX MpodeccHoHaNbHBIX KOMIETEHIIHH,
MIOOIPEHNE UHUIIUATUB.

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

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU ymuTepatype. Ecimu
pa3oOpaThCsi B MaTepuaie He yAaercs, cieAayeT cGhOopMyIMpoBaTh BONPOC U 3a4aTh €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (npaxmuueckom 3ansimuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHape,
€ro OTBEThI Ha BOIPOCHI MIPENOJaBaTelis U y4acTHE B JUCKYCCHH.

Jl1g ycnemHoro yyacTvsi B CEMMHApE CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxHO
AKTHUBHO CJIyIIaTh M BOBJIEKAThCS B TUCKYCCHIO, BBICKA3bIBAsl CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI IMPENOJABATENsl CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTteprall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH O0CYXKJEHUE 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 NEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble HUCTOYHUKHU
uHpOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00KOro MOHUMAHUS TEMBI.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
MOHUMAaHUS U3y4yaeMOT0 MaTepHaa.
Jns ycnemHol moAroTOBKM K KBHM3Y PEKOMEHYETCS BHUMATENbHO W3YYHTh OCHOBHBIE
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IMOHATHUA U MCTOABI, YACIAA 0c000e BHUMaHHE UX IMIPUMEHCHUIO U aJITOpUTMaM. Ilone3no peuiaTb
MMPAKTUYCCKUC 3aaadyu U IPUMCPBHI, YTOOBI 3aKpCIUTh TCOPCTUYCCKUC 3HAHUA. Taxxe crout
O3HAKOMUTBHCA C TUIIMYHBIMHU BOIIPOCAMHU U (bOpMaTaMI/I 3aHaHHﬁ, YTOOBI Jy4lI€ MMOoATrOTOBUTHECA K
TCCTUPOBAHUIO.

Ilpoexm — wuccnenoBaTenbckas padoTa MO AUCHUIUIMHE (MOAYIIO) W TPE3eHTAIUs
pE3yJIbTaTOB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO OMNpENeNIUTe LEAH M 33Jayd MPOeKTa,
pacripeieiuTe posid U OOS3aHHOCTH MEXJY YYaCTHHKAMHM, a TaKXKe YCTAaHOBUTE CPOKH
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo nmpoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
U peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Koumecm — unTepakTuBHas Iuiatrgopma C 3aJaHUSIMH Pa3HOTO YPOBHS CJIOXHOCTU U
ABTOMATHUYECKON ITPOBEPKOM pe3yIbTaTOB.

KonTecT mo3Bosiser onepaTuBHO OIEHUBATh YCBOCHHUE MaTepUalia U BHISBISATH IPOOEIHI B
3HAaHMSX Yepe3 TECThl M MPAKTHYECKHe 3amadd. Takoi (opmar crocoOCTBYeT peryispHOU
CaMOIIPOBEPKE U MOBBIIIAET MOTHUBAIUIO K U3YYCHHUIO JUCUUTUINHBI (MOIYJIS).

Camocmosmenvnaa paboma — paboTa CTyIEHTOB, HAaNpaBiCHHAs Ha YIIIyOJEHHOE
W3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B npouecce caMoCTOATENEHOM paOOTHI CTYJCHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuaiaMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurepun nosyyeHusi ypoBHA M OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHHUILINHE (MOAYJII0) AJITOPUTMBI»

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

IIpome:xyTouHasi arrecTalusi 1O AUCHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
9K3ameHa, IpY 3TOM IPOBOJUTCS OLIEHKA KOMIIETeHIIUH, c(POPMUPOBAHHBIX MO JUCLUIUIMHE.

JIns OoueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JIECATHOAIIbHAS ITKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATITPHON MIKAION CIEAYIONUM 00pa3oM:

[ecatudannbuas IlarudanabHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTtnuaHO CTyIeHT MOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JI0KEHHBIMU B
9 OTIUYHO paboueil mporpamMme, ¥ TIYOOKO OCMBICISIET AMCUUILIHHY
) OTIMYHO (MomyIB). On CaMOCTOSITEITEHO u JIOTUYIECKU

MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIMPOCHI, AKIECHTHPYS
BHAMaHHE Ha Hamboiee BaXHOM. YMeeT aHaJM3UpOBaTh,
CpaBHUBATb, KJIACCU(UIPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W  CHUCTEMAaTU3UPOBaTh  HM3yUYCHHBIN
MaTepuaj, BBIACIAS KIHOYEBbIE MOMEHTBI W yCTaHABIMBAs
MIPUYUHHO-CIICJICTBEHHBIE  CBs3u. Uerko  dopmymupyeT
OTBETBI, YBEPCHHO HHTECPIPETUPYET PE3YJIbTAThl aHAIM30B H
JIPYTUX HWCCIICOBAaHMA, a TaKXKE PEIIAcT CIOXKHBIC 3aJ[auH.
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

CTygeHT XOpolo 3HAaKOM C METOJaMHU HCCJIEeI0BaHUA,
HEOOXOTUMBIMHU JIJISI TIPAKTUYECKON JEATEIbHOCTH, U YMEET
CBSI3BIBATh TEOPETUUECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MPaKTUYECKUMHU 33/1a4aMU.

Xoporiio

Xoporiio

Crynent obnajgaer 3HAHHSAMHU TpPEAMETa MOYTH B MOITHOM
o0beMe paboueii mporpaMMBI M CAMOCTOSTEIHHO, TOTHICCKH
MOCJIeI0BAaTENIbHO U BCECTOPOHHE OTBEYAET Ha BCE BOMPOCHI,
aKIEHTUPYS] BHUMAaHUE Ha HanOoJee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(DUIIUPOBATH,
000011aTh, KOHKPETH3UPOBATh MW  CHCTEMAaTH3HPOBATH
W3YUYCHHBIH MaTepHan, BBIACTSS €ro KIYEBhIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHEBIC CBA3U.
dopMynUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIEAOBaHUN, a TaKkKe
pelIaeT CIOKHBIC CUTYAIMOHHBIC 33a4n. CTyIEeHT XOPOIIOo
3HAKOM C METOJaMH HCCIICIOBaHUS, HEOOXOIUMBIMH JUIS
HpaKTI/I‘-IGCKOI\/'I JCATCIBHOCTH, u

yYMEET CBA3bIBATH

TCOPETUUCCKUE AaCHEKTbl MNpeaAMETa C MNPAKTUYCCKUMU

3agadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOyiafaer 0a30BBIMH 3HAHHUSAMHU 10 JMCIUIUIMHE

(Monmysro),
CaMOCTOSTENIbHBIX

HO HCHIBITHIBACT TPYAHOCTH npu

OTBETaX W HCIOJB3YE€T HETOYHBIE
dhopmynupoBkr. B X07e OTBETOB OH JONMYyCKAaeT OLIMOKH,
Kacaromuecs: cyTH BorpocoB. CTYIEHT CIOCOOCH pemaTh
TOJBKO CaMbleé TMPOCTbIE

3aJadyu Hu  BJIAACCT  JIMIIb

MUHUMAaJIbHBIM Ha0OPOM METOI0B UCCIICOBAHUS.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAZCII 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaAMEeTy U HE MOXKCT OTBCTUTb Ha BOIIPOCHI, JAKE CCIIN
npenoagaBaTeiib 3a41acT

JOIIOJIHUTCIIBHBIC HaBOJAIIHUEC

BOIIPOCHL.

JuctunnuHa (MOAYNb) « AITOPUTMBD) OLIEHUBACTCS CIEAYIOIUM 00pa3oMm:

AKTHBHOCTH

‘ Bec ‘ KoJauuecrBo ‘

Onucanue

Haxonumenvnasn ouenka

Homarmnnue 3amanus | 60% 10 HaGop 3ama4 nmo TemMam Hezenu

IIpoexTo 2 Hccnenoparesbckas padoTa 1Mo AUCHUILUIMHE (MOIYJII0) U
MpEe3eHTAaIs Pe3yIbTaToB

KonrecTst 2 WuTepakTrBHas miathopMa ¢ 3aJaHUSIMKE Pa3HOTO YPOBHS
CJIOXHOCTH M aBTOMAaTHYECKOH TPOBEPKOH Pe3yJIbTaTOB

KBu3bt 5 Pernienre HHTEPAKTUBHBIX TECTOB

Ilpomerncymounan ammecmayusn

Ox3ameH 40% 1 [TucemenHast niu ycTHas paboTa Hall 3aJJaHueM,
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYITIO)
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dopmyJia pacyéTa UTOrOBOM OIEHKH MO JUCHUILIHHE (MOAYJII0) KAJTOPUTMBI»: «0,6 X
HakonurtenbHas onieHka (0,4 X cpeanee 3a qomaiinue 3aaanus + 0,4 x cpennee 3a mpoekTsl + 0,15
x cpenree 3a KoHTecThl + 0,05 X cpennee 3a kBu3bl) + 0,4 X 9K3aMeH».

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.
3aganue 1.
Jano tpu anropurma:
e Anroput™m A HMMEET /1Ba BJIOKEHHBIX I[UKJIA I10 N 3JIEMEHTOB.
e AuroputM B — pexypcuBHBIH, pa3OuBarommii 3ajady IOMOJIAM Ha KaKAOM MIare, C
KOHCTAHTHOM pabOTOM Ha Ka)JI0M YpOBHE.
e Agroput™m C — OAMH LIMKIJI 110 N 2JIEMEHTAM C BJIO)KEHHBIM IIUKJIOM, KOTOPBIH B XyALIEM
ciydae BoinonHsiercs k pa3 (k — xoHcranra).
Onpezaenute aCUMITOTHYECKYIO BPEMEHHYIO CII0)KHOCTb Ka)KA0I0 JIFOPUTMA U 00OCHYHTE OTBET.
3amanmue 2.
Hanummure pexypcuBHYIO (PyHKIIMIO HA JIFOOOM SI3bIKE POTPaMMHUPOBAHUS /1711 BBIYUCIIEHUS N-TO
yrcna @uboHayuu. 3aTeM ONTUMHU3UPYHTE (PYHKLIHUIO C MOMOIIBIO MEMOM3AIMH M CPaBHUTE
BpeMsl BbINIOJIHEHUS 11 n=40.
3ananme 3.
Peannsyliite anropuTMbl COPTUPOBKU:
e COPTHUPOBKY BCTaBKaMy,
e COPTHUPOBKY CIUSHUEM.
ITpoBenuTe CpaBHUTENBHBIM aHAJIN3 UX BPEMEHHOW CIIO)KHOCTH Ha MaccuBax pazMepoM 1000,
5000 u 10000 sneMeHTOB, 3alIOJHEHHBIX CIyYallHBIMU YHCIIAMHU.
3aganue 4.
Peanu3zyiite MuHMManbHyro Ky4yy (min-heap) ¢ omnepanusiMu BCTaBKM U HM3BJICUEHUS
MUHUMAaJBHOTO 37ieMeHTa. [IpoBeppTe KOppPEKTHOCTh pabOThl, BCTaBUB B Kydy 15 cimyudallHBIX
YHCeJl ¥ MOCIe10BaTeNIbHO U3BJIEKas MUHUMAJIbHbIE 3JIEMEHTHI.
3aganue S.
Peanuzyiite anroputM nupamuianbHOM copTupoBkH (heapsort) Ha OCHOBE CBOEH peanu3anuu
Ky4d HU3 mpenpaymero 3anaHus. lIpoBepbTe KOpPpEKTHOCTH COpPTHPOBKM MaccuBa u3 20
CIIy4aiHbIX YHMCEIL.

JlomamHee 3agaHue 2.

3ananmue 1.
Hanummre nporpammy, KoTopasi HaXOAUT JUTMHY HauOoJblIel o0uiei moanocnea0BaTeIbHOCTH
(HOII) nna nByx crpok. Hampumep, mist crpok "AGGTAB" u "GXTXAYB" HOII paBna 4
("GTAB"). O06ocHyiTe CIIO)KHOCTh Balllero aJIrOpUTMa U OOBSCHHUTE, KaK BBl HCIIOJIB3YETe
JUHAMUYECKOE MPOrpaMMHUPOBAHKE TS pEIIEHUs 3TOU 3aauu.

3aganue 2.
Peanusyiite anroputm, KOTOPBHIH HAXOAUT MUHUMAJIbHOE KOJMYECTBO MOHET, HEOOXOIUMBIX IS
pa3MeHa 3aJJaHHOW CyMMBI, HCII0JIb3Ysl MOHETHI ONPEEIIEHHBIX HOMUHANIOB (Hampumep, 1, 5, 10,
25). IIpoBeanTe TECTHPOBAHHUE BAIIETO AITOPHTMA IS PA3IMYHBIX CYMM M HaOOpOB MOHET, a
TaK)Ke MPOoaHAIM3UPYNUTE €ro BPEMEHHYIO U IPOCTPAHCTBEHHYIO CIIOKHOCTb.

3aganue 3.
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PeanusyiiTe >KamHbIi adrOpUTM JUIsl PEIICHHS 3aadd O PIOK3aKe C JIPOOHBIMHU IMpeaMETaMHU.
JlaHO MHOXXECTBO MPEIMETOB C BECOM M CTOMMOCTBIO, HEOOXOIMMO MaKCUMH3UPOBATH OOIIYIO
CTOMMOCTb, HE IPEBBIILIAS 3a/JaHHBIN Bec prok3aka. IIpoBeaute TecTupoBaHHE Ha NpUMEpPAX U
CPaBHMUTE pE3yJbTaTbl C pE3yJIbTaTaMH, IOJYYEHHBIMH C HCIOJb30BAHHUEM JMHAMUYECKOTO
MIpOrpaMMHUPOBAHUS.

3aganue 4.
Hanumure nporpammy aiisi BeIYUCIEHUS paccTosiHUs JleBeHIITeHHA MEXAY IBYMSI CTPOKaMHU.
OObsicHuTe, Kak paboTaeT Ball aJFOPUTM, M MPOBEAUTE aHAIM3 €r0 BPEMEHHOW CIOKHOCTH.
JomnonuurensHo pazpabotaiite (yHKIUIO, KOTOpas OyaeT BO3BpallaTb CaMyl0 KOPOTKYIO
MOCJIEIOBATEILHOCTh ~ Omepanuii  (BCTaBKa, YJaJeHHE, 3aMeHa), HEOOXOAMMBIX  JUIS
npeoOpa3oBaHUsl OJJHOM CTPOKHU B JIPYTYIO.

3aganue 5.
Hcnonp3yiite paccrosinue JleBeHInTeHa s peain3aluu QyHKIMH, KOTopas OyleT HaXxOauTh
HauboJee MOX0XKKe CTPOKH U3 CIHMCKA Ha 3a/laHHYI0 CTpOKy. Hampumep, eciiu y Bac ecTh CIIUCOK
["kot", "KOTHK", "cobaka", "mec"], u BbI HIlleTe CTPOKY "KOT", G YHKIUS JOKHA BEPHYTH "KOT" U
"kotuk". [IpoBenure TecTUpOBaHHE Ha PA3IMYHBIX BXOAHBIX MAHHBIX M MPOAHATH3UPYITE
MIPOU3BOIUTENILHOCTD BAILIErO AJITOPUTMA.

JlomamHee 3ajaHue 3.

3aganue 1.
Hanumure nporpamMmy [uist TOMCKa MOACTPOKU B CTPOKE C MCIIOJIb30BAaHUEM HAWBHOI'O METOAA.
[IpoBenuTe TeCTUpPOBAHUE HA Pa3IMUHBIX CTPOKAX U IMOJCTPOKAX, U3MEPUB BPEMsI BHIIIOJHEHUS
JUIsl pa3HBIX Pa3MePOB BXOJHBIX AaHHBIX. OOOCHYHTE BpEMEHHYIO CII0’KHOCTD BaIIETO aJroOpuTMa.

3aganue 2.
Peanusyiite anroputm Kmyra — Moppuca — Ilparra 11 moucka NOACTPOKH B CTPOKE.
OOpbscHUTE, KaKk paboTaeT aJropuTM, M KaK OH HCHOJb3YeT NpPEIBAPUTEIbHOE BBIYHUCICHUE
npepukc-¢pynkuuu. [IpoBeaure TecTUpoBaHUE Ha MpUMEpPax U CPaBHUTE BPEMs BBIIIOJHEHHUS C
HAauBHBIM METOJIOM.

3aganue 3.
Peanu3yiite QyHKkuMIO A7 XEMIHMPOBAHUS CTPOK C UCIHOJIB30BAHHEM IPOCTOr0 XeUI-(pyHKIIMU
(nanpumep, xemupoBanue Ha ocHoBe cyMMbl ASCII-konoB cumBoisioB). Co3maiiTe CTPYKTypy
JTAHHBIX, KOTopasi OyJeT XpaHUTh CTPOKH U MX XEIllU, U pealnu3yiiTe ornepalnnun BCTaBKH U MOMCKa.
[IpoBenuTe TecTHpOBaHHWE Ha KOJUIM3UAX M OOBSCHUTE, KAaK MOXHO YJIYUIIUTh BaIlly XeIll-
(GYHKLUIO A1 YMEHBILIEHUS BEPOSATHOCTH KOJUTU3UH.

3amanue 4.
Peanusyiite anroput™ noucka noJICTPOKH B CTPOKE C UCIOJIb30BaHUEM MeToaa Pabuna — Kapra,
KOTOpBI OCHOBaH Ha XemupoBaHUU. OObBACHHTE, Kak pabdoTaeT Ball aJIrOpuT™M, M KaK OH
oOpabatbiBaeT koyuin3uu. IlpoBenuTe TecTHpoBaHME Ha PA3IMYHBIX CTPOKAX U IMOJACTPOKAX,
CpaBHMB pe3yabTar ¢ anroputmMom KMIT.

3aganue S.
Pacmmpsre Bam anroputm Knyra — Moppuca — IlpaTra, 4roObl OH MOI' HAaXxOIUTh BCE
BXOX/IEHUS TOJACTPOKU B CTPOKE, a HE TOJbKO mepBoe. Co3maliTe ¢QyHKLHUIO, KOTOpas Oyaer
BO3BpaIlaTh CIIMCOK BCEX WHJIEKCOB BXOKJCHUM MIOJICTPOKH.
IIpoBenuTe TECTUPOBAHME HA PA3JIMYHBIX IMPHUMEPAX U NPOAHAIU3UPYWUTE MPOU3BOAUTENBHOCTD
BalIero AJITOPUTMA.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe 3a1aHNUS 1JI51 KBU30B

KBus 1.

Bomnpoc 1.
KakoBa ocHOBHas ujesi AMHaMU4eCKOTO NPOrpaMMHUPOBaHUS?

A.
B.
C.
D.
OTBerT:

PaznenuTs 3a1a4y Ha MO3a1a4M U PELIATh UX HE3aBUCUMO.
Hcnonp30BaTh PEKYpPCHIO IS PELIECHUS 3a4a4u.
XpaHUTh pe3yabTaThl 10133124 AJIs IPEAOTBPAIIEHUS [TOBTOPHBIX BHIUMCICHUH.

Hcmons30BaTh JKaIHBIC MCTOJbI U HAXO0XICHHUA OIITUMAJIbHOTO PCIICHMA.
C.

Bonpoc 2.
Yro Takoe HanboubIas oomas moanocienoBarenbHocts (HOIT)?

A

HOIIHOCJIC[[OB&TCJH)HOCTI), KOTOpasA BCTPEHACTCA B o0enx CTPOKax B TOM K€ IMOPAIAKE.

B. IloamocnenoBarenbHOCTh, KOTOpas SBISETCS OOIICH IS ABYX CTPOK, HO HE 003aTeNbHO
B TOM K€ MOPSIIKE.
C. TloamocnenoBaTeNbHOCTh, KOTOPask COJIEPKUT BCE CUMBOJIBI 00€UX CTPOK.
D. IloanocnenoBaTenbHOCTh, KOTOPAs SBISETCS MAKCUMAIBHOM MO JUTHHE.
OrtgerT: A.
Bomnpoc 3.
Kakoli 13 crneayrolux aaropuTMOB SIBIISIETCS KAJHBIM JJIS PElIeHUs 3aJaud O PIOK3aKe C
JIPOOHBIMU TIpeIMETaMHu?
A. Anroputm JlefKcTphI
B. Anroputm Knyra — Moppuca — IIparra
C. JKaguelif anroputM, BEIOMPAIOLIUI TPEIMETHl ¢ HAUOOJbIIEH CTOMMOCTBIO Ha €AUHUILY
Beca
D. Jlunamuueckoe mporpaMMHpOBaHUE
Ortger: C.
Bonpoc 4.

Kakoe u3 cienyromux yTBep:k1eHui BepHO AJisl paccTosiHus JIeBenmrelina?

A
B.

C.
D.
Ortser:

OHo Bceraa paBHO HYJIIO.

OHO n3MepsieT KOJUYECTBO ONEepaluii BCTaBKU, YAAJIEHUSI U 3aMEHbI, HEOOXOIUMBIX IS
npeoOpa3oBaHus OHOM CTPOKHU B IPYTYIO.

OHo Bceria MeHbIIE JUTMHBI CAaMOW JUIMHHOM CTPOKH.

OHO HcIONIB3yeTCs TOIBKO IS TIOUCKA MOACTPOK.

B.

Bompoc S.
Kaxkosa BpPEMCHHAA CJIOXHOCTb aJropuTMa i1 BBIYHCIICHHA PaCCTOAHUA JleBenmTeliHa ¢
MCIIOJIb30BAHUEM JTUHAMUYECKOTO MPOrpaMMUPOBaHUs?

A.
B.
C.
D.
OrTBerT:

O(n)
O(m +n)
O(m *n)
O(log n)
C.

KBus3 2.

Bomnpoc 1.
Kakoii 13 cienyronmx MeTo10B SIBJISETCSI HAMBHBIM CIIOCOOOM MOMCKA MOACTPOKH B CTpOKe?

A
B.
C.
D.

CpaBHUBATH KaKIBIA CUMBOJI CTPOKH C IIEPBBIM CUMBOJIOM IOJICTPOKH.
Hcnonb30Bath npepuKc-QyHKIHIO.

[TpuMeHATH XemupoBaHue A ObICTPOro MOUCKA.

Hcnonb30BaTh OMHAPHBINA TOUCK.
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OrtgerT: A.
Bonpoc 2.
KakoBa ocHoBHas uaes anroputma Kuyra — Moppuca — IIparra?
A. Hcnonb30BaTh KaHbII MOIXO/I.
B. IIpumeHsTh pexypcuto.
C. Bepruucnars npepukc-QpyHKINIO A1 ONTHMHU3AINN TIOUCKA.
D. XpaHutb Bce BOZMOXKHBIE MOJCTPOKHU B XEUI-TA0IHIIE.
Ortger: C.
Bomnpoc 3.
Kakoii u3 cieyrommx MeTo10B UCTIONb3YeTCs ISl YMEHBIICHHS BEPOSITHOCTH KOJUTU3UI B Xeml-
Tadymmax?
A. Jluneiinoe nmpobupoBanue
B. Meron errouex
C. KsagpartHoe npoOupoBaHue
D. Bce BblIenepeurciaeHHble METOAbI
Otger: D.
Bomnpoc 4.
Kakoe 3nauenue umeer npeduxc-gpynkuus B anropurme Kuyra — Moppuca — IIparra?
A. Omnpenensier JUIMHY COBINAAIOMINX TPePUKCOB U CyPPUKCOB.
B. Ilomoraer B XeIIMPOBaHUU CTPOK.
C. TloacuuThiBaeT KOJIMYECTBO BXOXKACHUN MOJICTPOKH.
D. He umeer 3Ha4eHUs B JTaHHOM QJITOPHTME.
OrtgerT: A.
Bompoc S.
YTo npoucxoauT, KOTa JIB€ pa3Hble CTPOKHU UMEIOT OJIMHAKOBOE XelI-3HaueHue?
A. DT0 HOpMaJIbHO U HE BBI3BIBAET IPOOIIEM.
B. 310 Ha3bIBaeTCs KOITU3UEH.
C. Dro nmpuBOIMT K OIMIHOKE.
D. Xem-tabnuiia aBTOMaTHYECKH YBETUYUBAETCS.
Otger: B.

KBu3 3.

Bomnpoc 1.
Kakoii 0CHOBHOI IPUHIMII JIEKUT B OCHOBE alnroputma ooxoaa B mupuny (BFS)?
A. Tlocemnienue y350B 10 Mepe X T00aBJICHHS B CTEK.
B. Tlocemenue Bcex coceiel y3iia nepes nepexoaoM K cleyromemMy y3iy.
C. Hcnonp3oBanue peKkypcuu st o0xoja rpada.
D. CpaBuenue BecoB p&bep /i BbIOOpa Y3JI0B.
OrtgerT: B.
Bonpoc 2.
KakoBa ocHOBHas 11e51b asiroput™Ma J{elKCcTphI?
A. Haiitn kpatdaiimmmifi myThb OT OJHOM BEpIIMHBI KO BCEM OCTaJbHBIM B rpade c
OTPULIATEIIbHBIMU BECAMH.
B. Haiitu xparyallmmii myTh OT OJHOM BepIIMHBI KO BCEM OCTaJbHBIM B Tpade ¢
HEOTpHULATEeIbHBIMU BECAMHU.
C. Haiitu Bce BO3MOXXHBIE TyTH B rpade.
D. Onpenenuts, CylecTByeT JU LIKUKI B rpade.
Ortser: B.
Bomnpoc 3.
Kakoii Tun rpadoB moxer o6pabarbiBath anroputM Pmnoiina — Yopiuesnna?
A. TonbKo OpuEHTHPOBAHHBIC TPAPHI.
B. Tosbko HEOpUEHTHPOBAHHBIE TPAPBHI.
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C. I'padsl c oTpuIaTeIbHBIMHA BECAMHU.
D. I'padsr 6e3 pédep.
Ortger: C.
Bonpoc 4.
Kakoe ocHoBHOE cBoiicTBO anropurma bennmmana — dopaa?
A. OH paboTaeT TOJIbKO C HEOPUEHTUPOBAHHBIMHE I'padamu.
B. On moxeT 00HapyKUBaTh OTPULIATENIBHBIE LIUKIIBI B rpade.
C. On Bcera HaXOIUT KpaT4alIUK MyTh B rpad)e C HEOTPHUIIATEIbHBIMUA BECAMHU.
D. On tpebyeT UCHOIB30BAaHUS CTEKA JIJIS1 XPAaHEHHUS Y3JI0B.
Otger: B.
Bomnpoc 5.
Kakoli u3 cnenyroomux anropuTMoB Haubosiee MOoAXOIUT JUIsl HAXOKICHHSI KpaT4alluX MyTel BO
B3BEIICHHOM rpade ¢ OTpULlaTeIbHBIMU BECaMH?
A. Anroputm JleHKcTpsl
B. Anroputm o6xona B mupuny (BFS)
C. Aunropurm ®noiina — Yopenna
D. Anroputm bennmana — ®opra
Otger: D.

IIpumepHoe oncaHue K IPOEKTY

Iesn npoexra:
1. U3yunth U mOpoaHANM3UPOBATh PA3TUYHBIE ANTOPUTMBI U CTPYKTYpPbl [aHHBIX, WX
ACUMIITOTUYCCKYIO CJIOKHOCTH U IPUMCHCHHC.
2. PeanuzoBaTh HECKOJBKO aIrOPUTMOB, BKIIIOYAs COPTUPOBKHU, >KAJHBIE aITOPUTMBI U
JTUHAMHUYECKOEe TPOrpaMMHUPOBaHUE.
3. Pemmuth mpakTHuecKue 3a7aud, CBS3aHHBIE C HCIOJB30BAHHEM ATHX AITOPUTMOB U

CTPYKTYp JAaHHBIX.
3aganus:
1. AcuMnToTHYecKas CJ10:KHOCTb M PeKYPCHUS:
e l3yuynTe OCHOBHBIE IOHATHS ACUMIITOTHYECKOM crokHOocTH (O, O, Q).
e Peanuzyiite pekypcruBHbIE PYHKIIMH JUIs BBIYUCIIEHUs (hakTopuana u yucesn OudoHayyu.
e [Ipoananu3upyiite BpeMEHHYIO CI0KHOCTb KaX10i U3 (QyHKIMH.
2. COpTMPOBKH M CTPYKTYpa JaHHBIX Ky4a:
e Peanu3yiiTe aaropuT™Mbl COPTUPOBKHU: MY3bIPEKOBYIO, OBICTPYIO U COPTUPOBKY CIHSTHUEM.
e PeanuzyiiTe cTpyKTypy AaHHBIX "Kyda" (MUHUMAalbHasi © MAaKCUMAaJIbHAas).
e Hanummure anroput™ coptupoBku Ha ocHoBe Kyuu (Heap Sort) u mpoananusupyiite ero
CJIOHOCTb.
3. /lnHaMu4yecKoe MpPorpaMMHpoOBaHue:
e 3yuyuTe METO/ABI IMHAMUYECKOTO MPOrPaMMHUPOBAHUS U UX MPUMEHEHHE K 3a7a4aMm.
e Peanuzyiite  anroput™M  JUId  HaxXOXKJIEHUS  JUIMHBI  HaumOojblned  oOmmei
noanocnenosarenbHocTh (LCS).
e Pemmrte 3amayy o0 pa3MeHe MOHET C  HCIOJb30BaHHEM  JAMHAMHYECKOTO
IIPOrpaMMHUPOBAHUS.
4. KanHble aIropuTMbl M 3a/1a4a 0 ploK3aKe:
e 3yuuTe xaJHblE AITOPUTMBI U UX IPUMEHEHUE.
e PeanusyiTe >KaHBII QITOPUTM JUJIS PELICHUS 3a]a41 O PIOK3aKe.
e CpaBaure 3¢(HEeKTUBHOCTH 3KaJHOTO aJrOpPUTMa C IWMHAMUYECKUM MPOTrPaMMHUPOBAHUEM
JUIA PTOH 3aJIauH.
5. Paccrosinme JleBeHmreiina:
e II3yunTe anropuT™M BBIYHMCICHUS PACCTOSIHUS JIeBeHIITEHA MEX Yy IBYMS CTPOKAaMHU.
e PeanusyiiTe 3TOT AITOPUTM U MPOAHATUZUPYUTE €ro BPEMEHHYIO U MPOCTPAHCTBEHHYIO
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CJIOHOCTb.
e [IpumMeHuUTE aNTOpPUTM JUIA PEIICHUS 3aJa4l UCIIPABIICHUS OMEYaTOK B TEKCTaX.
Oxunaembie pe3yJibTaThl:
e (Co3gaHue AOKYMEHTAllMM, OIMKCHIBAIOMICH Ka)KIblii peaTu30BaHHBIA aJITOPUTM, €ro
CJIO)KHOCTB U MPUMEPHBI UCITIOJIL30BAHUA.
e [loxroroBka mnpe3eHTAaUH, B KOTOPOW OYyIyT NpPEICTAaBICHBI OCHOBHBIC BBIBOJBI U
pe3ynbTaThl pabOThl Ha/l TPOEKTOM.
e PazpaboTka TecTOB AJii MPOBEPKU KOPPEKTHOCTH U 3(PPEKTUBHOCTU pPeaTU30BAHHBIX
aIITOPUTMOB.
JlonoJIHUTeIbHbIEe PeKOMEH 1Al UM
e lcnonp3yiite rpaguueckre NPEACTaBICHUS A WIUIIOCTpAUU paboThl alrOpPUTMOB,
HAImpuMcep, BU3yajain3aluu COPpTUPOBOK UM JUHAMHWYCCKOT'O ITPOrpaMMHUpOBaHu.
e PaccMoTpuTe BO3MOMKHOCTH HCIIOJIb30BAHHUSA SI3BIKOB IMPOTPAMMHUPOBAHUS, TAKHX Kak
Python wiu Java, i peanu3aiyu aIropuTMOB.

HpI/IMeprle 3aJJaHuA 1Jdd KOHTECTOB

3aganue 1.

Hanummre QyHKIUIO, KOTOpas NIPUHUMAET CTPOKY U MOACTPOKY, U MCIOJIb3YEeT AITOPUTM
boiiepa — Mypa 1u1st morcka NoACTPOKU B CTpOKe. BbIBeIMTE NHIEKCHI, HA KOTOPHIX HAUMHAETCS
HOJICTPOKA.

3aganue 2.

Peanusyiite anroputm KMII 11 norcka noacTpoku B cTpoke. Hanummre TecThl, KOTOpPBIE
IPOBEPSIIOT KOPPEKTHOCTh pabOThl AITOPUTMA Ha Pa3IMYHbIX IPUMEpax.

3amanmue 3.

Peanuzyiite xemi-tTabiauily ¢ UCIOJIb30BAaHUEM METOJa OTKPBITOHN ajpecanuu. Peanusyiite
olepalyy BCTaBKH, IOUCKA U yJlaleHus 31eMeHToB. [IpoBeprTe paboTy xem-Tadiuibl Ha Habope
JTAaHHBIX.

3aganue 4.

Hanumwure ¢ynkuuto, koTopas BhINONHSET O0XOJA B IIMPUHY Ha 3aJaHHOM Tpade
(IpecTaBIEHHOM B BHJIE CITUCKA CMEKHOCTH). BriBeauTE MOPAA0K MOCEIeHHsI BEPIIMH, HAaUnHas
C 33JTaHHOM HAa4aJIbHOW BEPIIMHBI.

3aganue S.

Peanuzyiite anroputm o0xoja B riayOuHy i rpada, IpeaCcTaBICHHOTO B BUAE MaTPUIIbI
CMEKHOCTH. BpIBEIMTE NOPSIIOK MOCEIIEHNS BEPLINH, HAUNHAs € 3a1aHHOM Ha4aJIbHOW BEPLINHBI.

3aganue 6.

Hanumure ¢pyHKIMIO, pean3yromyto anroput™ JAeWKceTpsl U HaX0KISHHUs KpaTyaiiiero
IyTH OT OJIHOM BEPIIMHBI KO BCEM OCTalIbHBIM B Ipade ¢ HeOTpUllaTeIbHBIMU BecaMu. BriBenure
KpaT4allIie pacCTOSHUA IO BCEX BEPIIMH.

3ananmue 7.

Peanusyiite anroputm @ioiina — Yopiuesmia Juist HaX0XKACHHU KpaT4allliuX IIyTed MKy
BCEMU MapaMu BepIlKH B rpade. BeiBeaute MaTpuily KpaTdyaiinx pacCTOSIHHM.

3aganue 8.

Hamumure dynkmuro, peanusyromyo anroput™ bemmvana — Dopaa Ay HaXO0XKICHHS
KpaTyaiimmx myrteil B rpade ¢ BO3MOKHBIMU OTpULIATENbHBIMU BecaMu. [IpoBepbTe aaroputm Ha
rpade ¢ oTpUIaTeTbHBIMU HUKIJIAMHU.

3aganue 9.

Hanummure nporpammy, KoTopasi CpaBHUBAET BpeMs BBINIOJIHEHUSI aIrOpUTMOB JlefikcTphl U
@rnoiina — Yopiiemwa Ha pa3InyHbIX rpadax (C pa3IuuHBIM KOJIMYECTBOM BEpUIMH U pEOEp).
BriBeauTe pe3ynbTaThl CPABHEHHUS.

3aganue 10.

Peanu3yiiTe anroputM, KoTopbii ucnoias3yer BFS nig HaxoxaeHust kpaTyailiiero myTy B
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rpade ¢ paBHbIMH Becamu péoep. [IpoBepbTe ero Ha mpumepe JIaOUpUHTA, NPEACTABICHHOM B
BUJC MAaTpHIIbI.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

€ / KRImupoBaHue

Ne 3aganue OTtBer Komnerenuus

o/n

1. Kakoli u3 nepeyncieHHbIX aIrOPUTMOB COPTUPOBKH r YK-6
00J1a1aeT aCHMITOTUYCCKH CaMBIM OOJIBIIUM BPEMEHEM
paboTsI B cpenHeM ciaydae?

A. CopTHpOoBKa CITUSHAEM

b. beicTpas coptupoBka

B. ITupamuanbHasi COpTUPOBKaA
I'. CopTtrpoBKa BcTaBKaMH

2. Jia moucka 3Ha4YeHHs dIeMeHTa B MaccuBe B Python bunapnsIit OIlK-2
MOXXHO  Hcmonb3oBate  Meron  index(). Kakyro nonCK/GMHApHBIA
OIITHMHU3AIUIO MOKHO BBIIIOJIHUTB, €CJIM M3BCCTHO, YTO HOHCK
MAacCHUB OTCOPTHUPOBAH?

3. | Kakoii anroput™m mo3BoisieT y3HaTh cBs3HOCTh rpada | DFS/BFS/dfs/bfs I1K-3
KOMITHIOTEPHON MJIH COIUAIBHON CeTH?

OtBeT nmaiiTe abOpeBUATYPOH.

4. Kakoli moaxox K peleHHio ajJrOpUTMHYECKHX 3a1ad Junamuueckoe [1K-5
WCTIONB3YeTCS I YCKOPEHHWS BBIYHMCICHHS 4rcen | MPOrpaMMUPOBAHU
duboraTIn? e/ IMHaMu4YecKoe

MPOrPaMMHUPOBAaHU
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