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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PabGouas nporpamMmma IMCUUIUIMHBI (MOAYJIS1) KAJTOPUTMBI» COCTABIIEHA B COOTBETCTBUM C
(denepanbHbBIM TOCYAAPCTBEHHBIM 00pa30BaTElIbHBIM CTAHAAPTOM BBICLIETO 00pa3oBaHUA —
OakanmaBpuat mno cneuuanbHocTd 02.03.01 MaTtemaTka M KOMITBIOTEPHBIE HAyKH, HPOQHIIb
MaremaTuka ¥ KOMIIBIOTEPHBIE HAyKH, YTBEPXAEHHBIH NpHKa3oM MUHUCTEpCTBA HAyKu HU
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

N3yuenne IUCUMIUIMHBL (MOAYNA) «AJTOPUTMBI» (HOPMUPYET y CTYIEHTOB YyMEHHE
pa3palaTeiBaTh U CO34aBaTb ONTHUMHU3UPOBAHHBIE PEILIEHUS, YTO KPUTUYECKH BAXKHO IS
IPOM3BOIUTENBLHOCTH IIPOrpaMMHOro odecnieueHus. Kpome Toro, 3Tv 3HaHUs SABISIOTCSI OCHOBOM
JUIs JAbHEHIIero u3ydeHus Ooyiee CIOKHBIX TeM B 00JacTH KOMIBIOTEPHBIX HAyK U
IPOrpaMMUPOBAHMUSL.

MecTo JTUCUMIITIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKU U BXOJHT B BAPUATUBHYIO 9acTh bioka 1, hopmupyemyro
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

Jucnunnuza (MOysb) sIBAsIeTCS BBIOOPHOM M TOCTYMHA 71 M3ydeHus Ha 1 wnu 2 Kypce B
2, 3 unu 4 cemecTtpe Ha BBIOOD.

Heab u3yyeHus: TUCHMIVIMHBI (MOAYJIs): 3aK0o4aeTcsi B (OPMUPOBAHUHU Y CTYACHTOB
HABBIKOB TPOEKTUPOBAHUA M aHanu3a 3((EKTHBHBIX AJITOPUTMOB M CTPYKTYp MAHHBIX TS
pelIeHys pa3IMyYHbIX 33Ja4 IPOrpaMMHUPOBAHHUS.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs1):

— U3YYUTb OCHOBHBIE CTPYKTYpPhl JAHHBIX M KJIACCUYECKUE AITOPUTMbl COPTUPOBKH,
noucka 1 06xoja rpadoB sl MIOHUMAaHUS UX MPUHIIUIIOB paOOTHI U TPUMEHEHHUS;

— OCBOUTH METOJbl aHAJIM3a CJIOKHOCTH AJTOPUTMOB 110 BPEMEHM M MHaMSTH, BKIIOYAs
ACHMITTOTUYECKYIO OLIEHKY, /Ul OLEHKHU UX 3(PPEKTUBHOCTU U BHIOOPA ONTUMAJILHBIX PEIIECHU],

— TMPUMEHUTH AITOPUTMHUUYECKHE MOAXOMbl K PEIICHUIO MPAKTUYECKUX 3a]ad, TaKuX Kak
onTtuMu3aus, Kpunrorpadus u o0paboTka OONBIIMX [aHHBIX, C HCIOIB30BAaHUEM SI3BIKOB
IPOrpaMMHUPOBAHUS U HHCTPYMEHTOB Pa3pabOTKH.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOXYJIs1) 00y4ar0MiiCsl T0JIZKEeH:

3HamMb:

— TOHSATHE M TPUHIMIBI aHaJM3a AJITOPUTMOB: BPEMEHHAs W IPOCTPAHCTBEHHAs
cnoxuocTh, ocHoBHBIE TUTIBI c1okHOCTH (\(O(1)\), \(O(n)\), \(O(Mlog n)\), \(O(n*2)\)), ux mpumepbr
Y MOAXO/IbI K OLIEHKE (JTy4IINH, XyIINN clTy4yail, aMOPTU3allMOHHbIN aHAIN3);

— 0a30BbI€ ANTOPUTMBI IOMCKA M COPTUPOBKU: OMHAPHBIN MOUCK, COPTUPOBKH BCTaBKaMH,
CIIUSTHUEM U Ky4el, UX 0COOEHHOCTH, TPeOOBAHMS U CII0KHOCTD;

— peKypcusi: €€ KOMIIOHEHTHI, OTPAHUYEHUS, IEPEBO BBI30BOB, IPUMEHEHHE B 33/1a4aX;

— TIPUHIMIGI ¥ IPESUMYIIECTBA TUHAMUYECKOTO IPOTPaMMUPOBAHUS: pa3OnueHHE 3aa4d Ha
MoA3aa4uu, MEMOU3AIMs, UTEPATUBHBIN MOaX0 1, mpumepbl Ha 3agadax HOIT u HBII,

— OCHOBBI JKaJHBIX QJITOPUTMOB: JIOKAJbHAs ONTUMH3AlMs, UX MPUMEHEHHEe U
OTpaHUYEHUS;

— aIropuTMBI CTPOKOBOIO TOHMCKa: paccrosHue JleBeHmTeliHa, npedukc-QyHKIMS,
anroput™ KMII, Pabuna-Kapma, nx npuMeHeHns: 1 0COOCHHOCTH,

— OCHOBBHI XCIIUPOBAHUS: XEUI-(DYHKIIUH, XeUI-TaOIUIIBI, METOABI Pa3pelIeHNs KOJUTH3HH,
IpUMEHEHNE XEIIMPOBAHUS B 33/1a4aX;

— Teopus rpadoB: MOHATHE BEPIINH, pEOep, B3BEIIEHHBIX rpadoB, peacTaBieHue rpadon
(MaTpuma u cOMcOK cMmexHocTH), ocHoBbl BFS wu DFS, cmabas u cunbHas CBSI3HOCTb,
TOTIOJIOTUYECKAs COPTUPOBKA, KOMIIOHEHTHI CUJIbHOM CBSI3HOCTH U KOHJIeHcalus rpada;

— QITOpUTMBI TOMCKa Kpardaimero mytu: [eikerper u  @mnoiina-Yopuiemna, ux
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pUMEHEHNEe, OCOOEHHOCTH U ONITUMM3AIINS;

— OCHOBHI pa0OTHI C JACPEBbSIMH: CTPYKTYpa OMHApHBIX JepeBbeB moucka (BST), cBoiicTra,
orepali BCTaBKH, YHajeHus, Mmoucka, obxomoB (pre-order, in-order, post-order), CII0KHOCTB
ONEPALIHIA;

ymemp:

— OLEHHUBATh BPEMEHHYIO U MPOCTPAHCTBEHHYIO CIIOKHOCThH aIrOPUTMOB, aHAJIM3UPOBAThH
uX 3QPEeKTUBHOCTD;

— PpeaJM30BBIBaTh U MOIM(PHUIIMPOBATH AITOPUTMBI MOWCKA W COPTHPOBKH (OMHAPHBII
MIOUCK, COPTUPOBKU BCTaBKaMHU, CIIUSHUEM, Kydeil);

— CcO3[aBaTb PEKYpCUBHbIC AITOPUTMBI, BBIABISATH H30BITOYHBIC BBIYUCICHUS U
ONTUMU3UPOBATH UX;

— PpeaM30BBIBATH AITOPUTMBI JIUHAMHYECKOTO MPOrPaMMHPOBAHUS  (MEMOHU3aIus,
WUTEPATUBHBIN MMOAXO0M) AJIA 33]1a4, CBA3aHHBIX ¢ onTuMu3aiuen, Hanpumep, HOIT u HBII,

— pemiath 337a4M ONTUMH3ALUY C UCIIOJIb30BAaHUEM KaIHBIX allTOPUTMOB, aHAJIM3UPOBAThH
uX 3QPEeKTUBHOCTD;

— pazpabaTpiBaTh  anroputMbel  ctpokoBoro  momcka (KMII,  Pabuna-Kapma),
BOCCTaHaBJIMBAaTh IyTHU IIpeoOpa3oBaHuil (Hanpumep, paccrosinie JIeBeHTeliHa);

— WCHOJIb30BaTh XEHI-(pYHKIUH I CO3JaHUS XEII-Ta0JUI] U PEHICHUs 3aa4 Ha OCHOBE
XCIIUPOBAHHS;

— peanu3oBbiBaTh anroputMmbl o0xoma rpadoB (BFS, DFS), HaxomuTs KOMIOHEHTHI
CBSI3HOCTH, TOTIOJIOTUYECKYIO COPTHPOBKY, KOMITOHEHTBI CHIILHOU CBSI3HOCTH (JIropuT™ TaphsiHa);

— HCIOJIb30BaTh AJITOPUTMBI ToMcka Kparuaimero nytu (leiikcrpa, dmoita-Yopiiemnn)
JUIS aHAJIN3a CeTell, MapuIpyTU3alliy, IJIaHUPOBAHUS,

— pabotatb ¢ buHapHBIME JIepeBbsiMu norcka (BST): BcraBka, ynaneHue, mouck, 00Xopl,
OaslaHCUPOBKa;

enademo:

— HAaBBIKOM aHAJIM3a AITOPUTMOB C TOYKH 3peHus 3(h(HEeKTUBHOCTHU U BHIOOpA MOAXOISAIINX
MIOJTXOIOB JIJISl ONTHMHU3AIINU BPEMECHH U ITAMSITH,

— HaBBIKOM PpENICHUS CJIOXHBIX TNPUKIATHBIX 33734, BKJIIOYAs ONTHMHU3AIMIO,
MapIuIpyTU3aIui, 00paboTKy CTPOK U rpados;

— HaBBIKOM ONTHMH3AIHUN AJITOPUTMOB W CTPYKTYpP JAHHBIX JJIsi PA0OTHI ¢ OOJIBIINMHU
00nEMaMH JAHHBIX,

— HaBBIKOM  pa3pabOTKU  airOpUTMOB  C  HKCIOJIB30BAaHHEM  JHHAMHUYECKOTO
MIPOTPAMMHUPOBAHUS, XKATHBIX METOJIOB M METO0B CTPOKOBOTO ITOMCKA JUTS IPUKIIAIHBIX 337134,

— HaBBIKOM aJIaNTaIiy aITOPUTMOB M BEIOOpA ONTUMAILHBIX CTPYKTYP JaHHBIX (Tpadsl,
JIEPEBbsl, XEII-TAOIUIIBI) AT CTICIIUPUUECKUX 33/ad,

— HaBBIKOM aHanu3a rpadOBBIX CTPYKTYP M BBIIBICHUS UX OCOOEHHOCTEH, TaKUX Kak
CBSI3HOCTh, HAJIMYHUE [UKJIOB, TIOPSIIOK BBITOJTHCHHUS 33]1a4,

— HaBBIKOM MPOSKTUPOBAHHUS W Pa3pa0dOTKU TPUIIOKECHUH, WCTOIB3YIOMUX CTPYKTYPHI
JTAHHBIX, TAKHE KaK J1€PeBbs, rpadbl, Xem-Tadbauibl, 111 3 (HEKTUBHON OpraHU3aluy 1 00paboTKH
JTAaHHBIX.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYarOLIMXCS € IeJarornd4ecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH TTOUCK, nHpOopMaIy B 00IaCTH
KPUTUYECKUM aHAIN3 1 PO ECCHOHATLHON TESITETLHOCTH,
cUHTe3 HH(popManuy, OCHOBHBIE IPUHIIMITBI KPUTHUECKON
MIPUMEHSATH CUCTEMHBIH OIIEHKW ICTOYHUKOB HH()OPMAIINU U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB IS pEIICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaK)Ke UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmn3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITeTIbHOCTH, 0€30MacHOCTH W IPUMEHEHHUSI
orupasich Ha nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
UH()OPMALMOHHYIO U TEXHOJIOTHH B TPO(ECCHOHAIBEHON
oubrorpaduIecKyro JISITSIIbHOCTH
KYJIbTypY, UCIIONB3Ys IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
UH()OpPMALTMOHHO- nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
TEXHOJIOTHH U 3aja4 podeccHoHaIbHON
YUYHUTBIBAsi OCHOBHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TpeboBaHuUs nH(pOpPMaLMOHHON 0€30MacHOCTH
UHGPOPMAIUOHHOM IIK-2.3. Hmeet ombIT paboTHI ¢
Oe3omacHOCTH MH()OPMALMOHHBIMHU PECYpCaMU U

TEXHOJIOTHSIMU B 00JIaCTH
podecCHoHaIbHOM IeTEIbHOCTH,
BKJTIOYAs COOTIOCHIE HOPM
nH$OpPMaLMOHHON 0€30MacHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI
HaumenoBaHue TKY
n Ounas ghopma .
pa3aena IMCUUIITTHHBI KonTakTnas pa6ora (Texymui
(Monyas) Jexn | Cemumapsr | Kontposs CamocTosiTe] b KOHTPOJIb
Has pabora ycIeBaeMOoCTH)
HH
1 CII0KHOCTB, 2 2 14 JloMarHee 3a1aHue
UTEpPAaTUBHBIE KBuz
COPTHUPOBKHU ¥ OMHAPHBIH
MIOUCK
2 Pexypcus, pexypcuBHbIE 2 2 14 JomamHee 3amanue
COPTHUPOBKHU M Kyua
3 Junamuyeckoe 2 2 14 JlomarirHee 3amanne
MPOTPaMMHUPOBAHKE U KBu3
3a7a4uu o
MOJIIOCIIEA0BATEILHOCTH
4 Kamubie anropuTMsel U 2 2 14 JloMariHee 3a1aHue
paccTtosiHue Ksus
JleBeHmrelina
5 [Touck cTpoku B TEKCTE 2 2 15 JlomamHee 3amaHue
Kau3
6 XemupoBaHue 2 2 15 JomaiHee 3aganne
KonTtectsl
7 I'padnr 2 2 15 [IpoekT
8 OO6xox rpada B ri1yOuHy. 2 2 15 JlomamHee 3amaHue
CBSI3HOCTB M COPTUPOBKA Konrecthl
9 Kpar4aiimmii myTs B 2 2 15 JlomamHee 3amaHue
rpade KoHTecThl
10 | HdepeBbs 2 2 15 JlomamHee 3aaHue
KonTtectst
3auem c oyenKou 4 [IpoekT
Hmozo: 20 20 4 146
O6vem oucyuniunvt (mooynsn) (6 190
ax. 4.)
Obvem oucyunaunvl (Modyns) (e 5
3au. eo.)
4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)
Ne HaunMeHoBaHue pasaesia 1M CUHUILINHBI Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
n/n (MmonyJis)
1 CH0XHOCTb, HTEPATHUBHBIE COPTUPOBKHU U ACHMIITOTHYECKAS CJIOKHOCTh allTOpUTMOB. BrHAPHBIH
OMHAPHBIA OUCK nouck. CopTupoBKa OMHApHBIMH BCTABKaMH
2 Pekypcusi, pekypcuBHBIE COPTHPOBKH U Ky4a | Pexypcus. CoptupoBka cnusiaueM. Kyda u coptupoBka
Ky4eil
3 JluHaMu4geckoe mporpaMMHUPOBaHIE U JuHamMuueckoe mporpaMMHUpoOBaHue. 3aj1aduu o
3a[a4H O MOATOCIEI0BATEILHOCTH MOJIIOCIIEA0BATEILHOCTAX
4 ’KanHble anropuTMBbl U paccTOSHUE Kanueie anroputmsel. Paccrosinue JleBenireiina
JleBeHmTeiiHa
5 TTouck CTpOKH B TEKCTE [pedukc-pynkmus. Anroputm Kayra-Moppuca-IIparra
6 XemmpoBaHue XewmupoBanue. Xem-raduunsl. Aaroput™ Pabuna-Kapma
7 I'pads I'padsl. [Ipencrasienue rpada. O6xon rpada B LIMPUHY
8 O06xox rpada B riryouny. CBSI3HOCTD U O6xon B rmyouny. Tomonorudeckas coptupoBka. CBA3HOCTH
COpPTHPOBKA rpadoB
9 Kparyaiimmii nyTh B rpade Anroputm [lelikctpsl. AnroputM Daoiiga-Yopuenia
10 | HdepeBsbs Hepebsi. Onepaunu Ha BST. O6x0151 nepeBa
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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(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. MemxenoBuy, Jl. AJrOpuUTMBI U CTPYKTYphl [Jii MAacCHUBHBIX Ha0OpPOB JaHHBIX :
npakTuaeckoe pykoBoacto / [I. Memxkenosud, D. Taxuposud ; mep. ¢ auri. A. B. Jlorynosa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anexTponnsiid. - URL.:
https://znanium.ru/catalog/product/2205044.

2. Axman, U. 40 anropuTMoB, KOTOpbIE JOJDKEH 3HATH KaKIbli mporpaMmuct Ha Python :
npakTudeckoe pykoojactBo / M. Axman. - Cankrt-IlerepOypr : Ilutep, 2023. - 368 c. -
(bubnmmoreka mporpammucta). - ISBN 978-5-4461-1908-0. - Tekcr : snmekrponHbiid. - URL:
https://znanium.com/catalog/product/2122957.

3. bxaprasa, A. I'pokaem anroputmsl. imrocTpupoBaHHOe mocoOue isi IPOrpaMMHUCTOB
1 JII000oNBITCTBYIOMHKX : ocodue / A. bxaprasa. - Cankr-IlerepOypr : Ilurep, 2021. - 288 c. -
(Cepus «bubnuoteka mporpammuctay). - ISBN 978-5-4461-0923-4. - Tekct : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1739631.

4. Padrapnen, T. CosepuieHHblii anroput™. JKaaHble alroOpuTMbl U JUHAMHYECKOE
porpaMMHUpOBaHUeE : mpakTudeckoe pykoBoacTBo / T. Padrapaen. - Canxt-IlerepOypr : [Tutep,
2020. - 256 c. - (Cepus «bubmmoteka nporpammucrtay). - ISBN 978-5-4461-1445-0. - Tekcr :
anexTponHbIi. - URL: https://znanium.com/catalog/product/1756121.

5. Ilporonpskonos, A. B. Anroputrmsl Data Science u ux mpakThyeckas peaju3anus Ha
Python : yue6noe noco6ue / A. B. IIporonesikoHos, I1. A. ITeios, B. E. CanoBHuKOB. - MockBa ;
Bosorma : Uagpa-Umxkenepus, 2022. - 392 ¢. - ISBN 978-5-9729-1006-9. - TekcT : 2JIeKTpOHHBIH.
- URL: https://znanium.com/catalog/product/1902689.

Jlonoanumensvhasn numepamypa:

1. Konpgaes, B. JI. CTpykTypbl 1 anropuT™Mbl 00pabOTKH 1aHHBIX : yueObHoe nocodue / B.J1.
Konnaes. — Mocksa : PUOP : UHOPA-M, 2021. — 296 c. — (Beicuiee obpa3oBaHue:
bakanaBpuar). — www.dx.doi.org/10.12737/2833. - ISBN 978-5-369-01264-2. - Tekct :
anekTponHbIi. - URL: https://znanium.ru/catalog/product/1230215.

2. Iammii, U. A. JluneitHOE MporpaMMupoBaHue : yaeOHuK ais By30B / . A. [lanmii. — 2-
e u3A., ucnp. u aon. — MockBa : UzmarensctBo IOpaiit, 2025. — 175 c. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-04716-5. — Texkct : amektpoHHBIN // OOpa3zoBarenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/563472.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

YHUBEpCUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKOW 0a30i, COOTBETCTBYIOIIEH
JENCTBYIOIIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolieil MpoBeIeHnEe BCeX
BUJIOB JIUCIUIUIMHAPDHOW W MEXIUCIUIUTMHAPHONW TMOATOTOBKU, MPAKTHUYECKOH W HAYYHO-
MCCIIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TIPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOPBIE MIPEACTABISAIOT COO0H yueOHbIe ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWMA, 3aHATHM CEMUHApCKOro (MPakTUYEeCKOro) THIA, TPYINOBBIX U
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WHIUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITENILHOM paOOThI M IOMEIIEHUS Il XPAHSHUS W TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM padOThI 00yUYAIONINXCSI, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedyeHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0a3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOrO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | nnnensuonHOE
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0ekHOoe cBOOOJTHO pacpOCTpaHsIeMOe
OducHble NPUITOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHseMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS H YYeTa BpeMEHH:
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Toggle app | sapy6exHoe | cBOGOHO pacnpocTpaHsiemMoe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensnonHoe

Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | nurensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nmuuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLCH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mst 6usaeca OTEYECTBEHHOE JIMIEH3HOHHOE
Cranpaptaeiii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThbl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpoCcTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOe)KHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mporecce n3ydeHust JUCUUIUTMHBI (MOYJIs ) «AJTOPUTMBI» B PAMKax TEKYIIETr0 KOHTPOJIS
yCIIEBAEMOCTH HUCITIOJIb3YIOTCS TaKUE BUJIbI yUeOHOM pabOThI, KaK JIEKIIMSI, CEMUHAPBI U JOMAIIHHUE
3aJjaHusl, KOHTECTBI, KBHU3bl, NMPOEKTbI, a TaKXKe Pa3JIUYHbIEe BUABI CAMOCTOATENbHON paldOoThI
oOydarolmuxcsi MO 3aJlaHuI0 [PEeNoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
npodeCCHOHATIBHON JIEKCHKH, 3aKpeIIeHHe MPaKTHYEeCKUX MPO(GECCHOHATBHBIX KOMIETEHIUH,
MTOOIPEHNE UHUIIUATUB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMH: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, TPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOKHOCTh aKTHBHO y4YacTBOBAaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Keuz — 3TO HHTEpPAaKTMBHOE TECTHPOBAHME, HANPABICHHOE Ha IPOBEPKY 3HAHUM U
IIOHUMAaHUs U3y4aeMOI0 MaTepHuaa.

Jlig ycnemHon NOArOTOBKM K KBH3Y PEKOMEHIYETCS BHUMATEIBHO H3YYUTb OCHOBHBIE
MIOHATHUS U METOJbl, U3ydaeMble Ha Kypce. [Ione3Ho pemars IpakTHYeCcKue 3a1a4u U IPUMEpBHI,
YTOOBI 3aKPENUTh TEOPETUUECKUE 3HAHUA. TaKkKe CTOUT 03HAKOMUTBCSI C THITMUYHBIMU BOIIPOCAMHU
U popmaramu 3aJlaHuH, YTOOBI JTy4Ille TOATOTOBUTHCS K TECTUPOBAHHIO.

Koumecm — unTepakTuBHas Iuiatrgopma C 3aJaHUSIMH Pa3HOTO YPOBHS CJIOXHOCTU U
ABTOMATHUYECKON TPOBEPKOM pe3ynbTaTOB.

KonTecT mo3Bosiser onepaTuBHO OLEHUBATh YCBOCHUE MaTepualia U BBISBISATH IPOOEIHI B
3HAaHMUSIX Yepe3 TECThl M MpaKTHYeCKHe 3amaud. Takoit (opmar crmocoOCTBYeT peryispHOU
CaMOIIPOBEPKE U MOBBIIIACT MOTHUBAIUIO K U3YYCHHIO TUCIUTUIMHBI.

Ilpoexm — uccienoBarenbckas padboTa 1Mo Kypey H Mpe3eHTAIHs Pe3yIbTaToB.

J1Jis yCIIENIHOM MOATOTOBKHU K MIPOCKTY PEKOMEHJIYETCs: YETKO ONPEIEIIUTD 1SN U 331a49K
MIPOEKTAa; COCTABUTH IUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
Ka)JIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3HbIe NCTOUHUKU MH(DOPMAIMM U HHCTPYMEHTBI IS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ITO
HEe00X0aUMO.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[lpu pabore Ham JOMAIIHUMH 33/JaHUSIMH  Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/IHMI/I N CpOKaMH BBIIIOJIHCHUA. PGKOMGHIIyeTCﬂ pa36I/IBaTB 3aJaHus Ha JTallbl, 4TOOBI
n30eKaTh TMEPErpy3Kd W JIy4Yllle YCBOUTHh Marepuali. Mcrmonb30BaTh pa3iuyHble HWCTOYHHUKH
UH(OpPMAaLINH, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00jee Ty00KOro MOHUMAHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
M3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCHMIIUHBI (MOTYJIS).

B nporecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyIeHTa BKJIIOYaloT padboTy
C KOHCIEKTaMH JIeKIMi (00paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MAaTepUaJIOB IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENBHBIX TEM, BHINOIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MOJIy.]'IlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHMHA 10O
AUCHUILINHE (MOYJII0) KAJITOPUTMBI»

OrneHuBaHue YpOBHS Y4E€OHBIX JOCTIKCHUH, OOYYArOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

IIpomexyTouHasi aTTrecTamusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIseTCS B (opme
3ayema ¢ OWeHKOW, TP ITOM TIPOBOJUTCS OIIEHKAa KOMIIETCHIIMH, C(HOPMHPOBAHHBIX I10
JUCLHUILIINHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIICBACMOCTU H HpOMe)KyTOIIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JICCATHOAITbHAS IIIKaJIla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOAIIPHON MIKAIOHN CIIEAYIONIUM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTiInyHO

3auTeHo

8

OT1anaHO

3aureHo

CTyZIeHT MOJIHOCTBIO BJaaeeT 3HAHUSAMH,
W3J0KEHHBIMH B paloueil mporpamme, u
rTyOOKO — OCMBICTISIET On
JIOTUYECKH

JUCIIUTUTHAHY.
CaMOCTOSITEIIBHO "
MOCJIEIOBATEIHHO OTBEYAET HAa BCE BOIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHCTEMATH3HPOBAThH
W3YYEHHbIH MaTepual, BBIICISS KIFOUCBBIC
MOMEHTBI W  YCTAQHABIWBAas MPUYNHHO-
ClleICTBEHHbIC CBsi3H. YeTko (opmymupyer
OTBETHI,

YBEPEHHO HWHTEPIPETUPYET

IpYyrux
HCCJIEJOBAHNMN, a TaKXE pEIIaeT CIOKHBIE
c

pe3ynbTaThl aHaJIN30B u

3agaud. CTyIEHT XOpOIIO 3HAKOM
METOJaMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEEeT
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU

3aJadyaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe pabodeid

MPOrPaMMBbI U CAMOCTOSTEIILHO, JIOTHYSCKH
MOCJIEI0BATEIILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJiee 3HaYMMbIX MOMeHTaX. OH ymeer
aHAITU3UPOBATH, CPaBHUBATH,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3MPOBATH
BBIIEIAI  €r0

W3y4YeHHBIH  MaTepuad,

KIIIOYCBBIC ACIICKTHI n yCTaHaBJIMBast

MPUYUHHO-CIIEJICTBEHHBIE CBSA3H.
@opMyIHpyeT CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET pe3yibTaThl aHAIU30B H
JIIPYTHX MCCIENOBAaHUI, a TaKXKe pelacT
CJIOXKHBIE CUTyallMOHHBIE 3a7adu. CTyIeHT
3HAKOM c

XOpOIIOo METOAaMH

HUCCICA0BaHMs, H€O6XOI[I/IMI>IMI/I JUISL

HpaKTI/I‘ICCKOfI ACATCIIBHOCTH, W YMECT

CBA3bIBATb TCOPECTUICCKUC ACIICKThI

nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIUpoBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIINOKH,
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JdecatudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)
Kacaroluecst cyTH BompocoB. CTyAeHT
CIOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJa4d M BIAJEET JHIIb MHUHUMAaJIbHBIM
HabOpOM METOJIOB HCCIICTOBAHUSI.
3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
He cnaun He 3auTenO MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He caan He 3a4teno MOKET OTBETUTh Ha BOIIPOCHI, AK€ €CIU
IpenojaBaTend 3alaeT AOIOIHUTEIbHbIE
HaBOJAIINE BOIPOCHI.

JuctumimHa (MOAYIb) « AJITOPUTMBD OIEHUBACTCS CIICTYIOIUM 00pa3oMm:

AKTHBHOCTBH

Bec

Onucanmne

Homamnue 3aganust | 40% | HaGop 3aau o TemMam Heaenu

ITpoexTsr 40% | MccnenoBarenbckas paboTa Mo KypCy M MPE3eHTAIMs Pe3yIbTaTOB
KonTectsr 15% | ntepakTuBHas ruiaTdopma ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS CIOKHOCTH U
ABTOMAaTUYECKOI MPOBEPKOU pe3ynbTaTOB

KBuset 5% | laTepakTHBHOE TECTHPOBAHUE, HAIIPABICHHOE HA MIPOBEPKY 3HAHWUHA U

IIOHKMMAaHUA U3y4a€MOro Mmarcpuajia

®opmyJia pacuyéTa UTOTOBOI OLIEHKH IO JUCHUILTHHE (MOAYJ/II0) «Aaroputmbi»: «0,4 x
Homamaue 3amxanus + 0,4 x cpennee 3a mpoektsl +0,15 x cpennee 3a kontectsl + 0,05 X KBU3BI».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

IIpuMepHbIe 3aJaHUSA 1JIs1 KOHTECTA

Konrect 1: O6x0a rpaga B riiyouHy, CBA3HOCTh, TONMOJOTHYECKAs COPTHPOBKA U
KpaTyaiiuue IyTH B rpage

Jleexuti yposens (4 3a0anus)

1. TecrtoBoe 3aganue: Uto o3nauaet "06xox B rnyouny" (DFS) B rpade?
A) Iocemienne Bcex BEpUIMH B MOPSAKE BO3pacTaHHUsI HOMEPOB
B) UccrnenoBanue kak MOKHO TITy0Xe BIOJIb KaX/I0H BETBH MEPEl BO3BPATOM
C) Ilocemnienne BEpLUIMH B LIMPUHY
D) CoptupoBka pebdep o Becam
IIpaBuabHblii oTBeT: B) MccrnenoBanue kak MOXKHO TIy0Ke BAOJb KaX/I0H BETBU
nepej BO3BpaToM
O0bscHenue: DFS ncnonb3yer cTek Ui NOTpYKEHUS B IITyOUHY, YTO 1T03BOJISIET
HCCJIEIOBATh BETBU MOCJIEIO0BATENBHO.

2. OtkpbIToe 3aganHue: Onummre, Kak pabotaet 06xox B riyouny (DFS) na nmpoctom
npumepe rpada c 3 BepimmHamMu 1 2 pedpaMu. YKaXHUTe MOPSAI0K MOCEIICHNS BEPIIHH.
IIpaBuasHbiii oTBeT: [Ipennonoxum rpad: Bepumnsl A, B, C; pedpa A-B, B-C.
Hauwmnaem ¢ A: mocemnraem A, 3atem B (riyoike), 3atem C. Iopsamok: A — B — C.
Oo0bscHenue: DFS cienyer o pedpam Kak MOXHO TIy0Ke, HCIOIb3Ys PEKYPCHIO WIIH

CTCK.

3. TecroBoe 3ananue: KakoBa BpemenHas cinoxxHocts DFS mns rpada ¢ n BepmmHaMu 1 m

pebpammu?

A) O(1)
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B) O(n)
C) O(n +m)
D) O(n?)
IpaBuabnbiii orBet: C) O(N + M)
Oo6mbsicnenue: DFS nocemaer kaxayro BepiimHy 1 pedpo pOBHO OAMH pas3, 4yToO J1aeT
JIMHEHUHYIO CIIOKHOCTb.

4. OTtkpbiToe 3a1anue: Uto Takoe cBs3Hbli rpad? [IpuBenure mpumep HeCBsA3HOTO rpada
U 00BACHUTE, KaK €ro CIENIaTh CBSI3HBIM.
IIpaBuabHbIi oTBeT: CBsA3HBINA rpad — 3TO rpad, rae eCTh MyTh MEXKY JIFOOOH Mmapou
BepwnH. [IprumMep HECBsI3HOTO: JBE OTIENbHBIE BepIIHHBI 0e3 pedep. UToOb! caenaTsh
CBSI3HBIM, I00aBUTH PEOPO MEXKIAY HUMHU.
O0bsicHeHue: B cBsi3HOM rpade Bce BEPUIMHBI TOCTHKUMBI; HECBS3HBII HMEET
KOMITOHEHTHI.

Cpeonuii yposens (4 3a0anus)

5. TecroBoe 3apanue: /111 kakux rpadoB MoaxoauT alroput™ J{edkcTpor?
A) C orpunatenbHbIMH BecaMu pedep
B) C HeorpunarenbHbIMU BecaMu pedep
C) TosbKO ¢ IUKIaMHU
D) Tonbko ¢ 0IHON BEpUINHOM
IIpaBuabHbli oTBeT: B) C HeoTpunaTenbHbIMU BecaMu pedep
O0bsicHenue: JleiikcTpa TpeOyeT HEOTpULIATENIbHBIX BECOB, YTOOBI JKaAHbIH BHIOOD
paboTasi KOPPEKTHO.

6. OtkpsbIToe 3aganue: O0bsicHUTE, YTO NTpom3oiiaet B DFS st rpada ¢ mukiom, eciiu He

OTCJIKMBATh MOCEIIEHHbIE BepIIMHbI. [IpuBeauTe npumep.
IIpaBuabHbli oTBeT: Bo3HukHeT OeckoHeuHbli 1uki. [Tpumep: rpad ¢ BepmuHamu A-
B-C-A (uukn). be3 mapkupoBku DFS Oyzner moBTOpHO 3aXOAHUTH B IUKIL.
O0bsicHeHue: MapKUpoOBKa MTOCEIEHHBIX IPEJOTBPAILAET IIOBTOPHBIE IIOCEUICHUS U
LUKJIBL.

7. TecroBoe 3aganue: Tornosornyeckas COpTUPOBKA MPUMEHSAETCS K:

A) HecBsizHbIM rpadgam

B) Hampasnennsim anukiaundeckuM rpadam (DAG)

C) onueiM rpadam

D) I'padam ¢ nuxnamu

IIpaBuabHblii oTBeT: B) Hanpasnenusim aruknuyeckum rpadam (DAG)
O0bsicHenue: Tornonoruyeckas COpPTUPOBKA YIOPSAA0UUBAET BEPIINHBI O€3 IIUKIIOB,
COXpaHsisi 3aBUCUMOCTH.

8. OtkpsIToe 3a1aHMe: Kak onpenenuTs 4ucio KOMIOHEHT CBSI3HOCTH B
HEOpUEHTHUPOBaHHOM Ipade? Onummre anropuT™ Ha npumepe rpada ¢ 4 BepliirHaMu:
A-B, C-D.

IIpaBuabHelii oTBeT: 3anyctuth DFS nnm BFS ot xaxmoit HenmocemeHHo# BepIIHbI 1
noJCYUTaTh 3anmycku. B mpumepe: 2 kommnonenTs! (A-B u C-D).

O0bsicHenue: Kaxxplil 3aIyCK COOTBETCTBYET KOMIIOHEHTE; aITOPUTM MapKUpPYeET BCe
JIOCTUYKUMBIE BEPILNHBI.

Crooicublil yposens (4 3a0anus)

9. TecroBoe 3aaanue: Uto Takoe "penakcarus’ B anropurme JelkcTpoi?
A) Y nanenue pedpa
B) IlpoBepka 1 0OHOBIIEHUE PACCTOSIHUA JI0 BEPUIMHBI Yepe3 coce1a
C) CopTupoBKa BepIIuH
D) IlocTpoenue kyun
IIpaBuabHblii oTBeT: B) [IpoBepka n 0OHOBIIEHUE PACCTOSIHUS 10 BEPIIMHBI Uepe3
cocena
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Oo6mbsicnenue: Penakcarus oonoBiser dist[v] = min(dist[v], dist[u] + w(u,v)), ecau myTh
KOpoYe.

10. OtkpsiToe 3axanue: [louemy anroputm JlelKkcTpsl He paboTaeT C OTPUIIATEILHBIMHU
Becamu? [IpuBeaure KoOHTpIIpUMED.
IIpaBuabHbIi oTBeT: XKaaHbIil BELIOOP MOXKET BEIOpATh HEMPABHIBHBIN MyTh,
IPOMYCTHB JyYIIUE ¢ OTpHIATENbHBIMU peOpamu. Kontpnpumep: Bepuinasl A-B-C,
peopa A-B (1), B-C (1), A-C (-2). Heiikctpa Boidoeper A-B-C (2), Ho npaBuibHbiii A-C (-
2).
Oo0bsicHenue: OTpuaTe/bHbIC BECAa HAPYIIAOT UHBAPUAHT, YTO KpaTYalIlui MyTh K
BbIOpaHHOM BEpPILNHE Hal/IeH.

11. TecToBoe 3aganue: B Tomonornyeckoit coptupoBke ¢ momoibio DFS, mopsiiok
n00aBJIeHUS BEPIIMH B CTEK — 3TO:
A) ITopsimok OTKPBITHS
B) Iopsinok 3akpeiTus (1ocie 00paboTKH HOTOMKOB)
C) Ciry4aitHbIi TOPSI0K
D) Ilopsaok no crenensam
IIpaBuabHblii oTBeT: B) [Topsaok 3akpeiTus (rmocie o0padOTKH TOTOMKOB)
O0bsicHenue: CTek 3amnoIHsIeTCs IPU BO3BpATe, U €r0 pa3BOPOT J1a€T TOIOJIOTHYECKUN
MOPSAIOK.

12. OrkpbIToe 3ananue: Anroputm Onoiiga-Yopienia HAXOAUT KpaTyaiue myTd MexXIy
BCEMU NapaMu BepirH. ONUIINUTE €ro OCHOBHYIO UJICIO U CII0)KHOCTb.
IpaBuiabHbIil oTBeT: VCHOJIB3yeT AMHAMUYECKOE TPOTPAMMUPOBAHKE: ISl KAKIOM
MIPOMEKYTOUHOM BepIIHHBI K 00HOBIsIET yTH 1-] yepes k. Crnoxxknocts O(n?).
O0bsicHeHue: MaTpuIla pacCTOSIHII OOHOBIISICTCSI HTEPATHBHO, YIUTHIBASI BCE
BO3MOJKHBIE ITYTH.

Konrect 2: JlepeBbsi (1epeBbsi, onepaunu Ha BST, 06xoabl 1epeBa)

Jlezxkuii yposenw (4 3a0anus)

1. TecroBoe 3aganue: Uto Takoe aepeBo B Teopuu rpado?
A) I'pad ¢ uuknamu
B) CBsa3ublii anpkandeckuit rpad
C) I'pad ¢ oagMHAKOBBIM YHCIIOM BEPIIMH U pedep
D) I'pad Tonbko ¢ HanpaBlieHHBIMH pedpamMu
IIpaBuabHbiii oTBeT: B) CBsA3HBIN anukinnyeckuii rpag
Oo0bsicnenue: [lepeBo — 3TO alMKIMYECKHI CBS3HBIN Tpad.
2. OtkpsiToe 3axaHMe: ONMIINTE, YTO TAKOE KOPEHb AepeBa u nuct. [Ipuseaure npocroit
pUMep JepeBa.
IIpaBuabHbiii oTBeT: Kopens — BepiinHa 6e3 poauteneit. Jluct — BeprunHa 0e3
neteit. [Ipumep: nepeso ¢ kopuem A, netbMu B u C, rae B u C — nuctos.
O0bsicHenue: KopeHb — TOUKa BX0J1a; JTMCThsS — KOHEYHbIE BEPLINHBI.
3. TecrtoBoe 3aganue: Kakoit 00xo epeBa MmocemaeT KOpeHb epBbIM?
A) In-order
B) Post-order
C) Pre-order
D) Level-order
IMpaBuasnsiii orBet: C) Pre-order
Oo6wbsicnenue: Pre-order: kopeHs, JeBoe, IpaBoe.
4. OTtkpsITOe 3a1anue: YTo Takoe BbIcoTa AepeBa? Kak oHa paccunThIBaeTcs 1isl iepeBa ¢
KOPHEM U ABYMS JETbMU?
IIpaBuabHbBIH 0TBeT: BbicOTa — MakcuManbHOE PacCTOSIHUE OT KOPHSA A0 JncTa. J{is
JIepeBa ¢ KOPHEM U JABYMS J€TbMHU-JTUCThSIMU BbICOTA 1.
O0bsicHeHue: PaccrosiHMe cunTaeTcs o pedpam; JIMCThs Ha ypoBHE 1.

DNEeKTPOHHBIA JOKYMEHT



Cpeonuil yposenw (4 3a0anus)

5. TecroBoe 3ananmne: B BST (OunapHOM aepeBe noucka), I1e HaXOAUTCS JIEMEHT,
MEHBIIUN KOPHSI?
A) B nmpaBom nojziepese
B) B neBoMm nogepese
C) B xopue
D) B m060m nonnepese
IIpaBuabHblii oTBeT: B) B neBom noanepese
O0bsicHeHue: JIeBoe MOIEPEBO COACPKUT MEHbIIINE, TPaBOE — OOJIbIINE 3HAUCHHUS.
6. OtkpsIToe 3axanue: Onmmure onepauunto BctaBku B BST. IlpuBeanure npumep BCTaBKH
4yycia S B IEpEBO ¢ KOPHEM 3.
IIpaBuabHblii 0TBeT: CpaBHUBAEM C KOPHEM: €CJIH MEHBIIIE, UJIEM BJICBO; €CIIA OOJIBIIIE,
BrpaBo. Jig 5 > 3: BcTaBiisieM BIIPaBo.
Oo0bsicnenue: BST noanepxuBaeT mopsIoK Jyist ObICTPOro MOUCKA.
7. TecroBoe 3aganmue: Kakoii 00xo 1epeBa JaeT OTCOPTUPOBAHHBIN Mmopsiaok B BST?
A) Pre-order
B) Post-order
C) In-order
D) Level-order
IpaBuabubiii oTBeT: C) In-0rder
Oo6mbsicnenue: In-order B BST nocemaer B mopsiake Bo3pacTaHus.
8. OtkpbIToe 3agaHue: UTo Takoe OamaHcupoBka nepeBa? [louemy oHa BaxHa?
[TpuBenute npumep HecOATAaHCUPOBAHHOTO JepeBa.
IIpaBuiabHbIH 0TBeT: balaHCHPOBKAa MUMHUMU3HUPYET BBICOTY 1L PABHOMEPHOTO
pacnpenenenus. Baxxua myist O(log n) onepanuii. [Ipumep: nenouka u3 3 BepIInH.
O0bsicHenue: HecOanaHcupoBaHHOE IEPEBO MOXKET JI€rPaIupOBaTh A0 CIUCKA,
YBEJIUYUBAsI BPEMS.

Croorcnblii yposens (4 3a0anus)

9. TecroBoe 3aganue: KakoBa BpeMeHHast CJI0KHOCTb ITOMCKA B XYALIEM CiIydae A
HecOanmancupoBanHoro BST?
A) O(1)
B) O(log n)
C) O(n)
D) O(n?)
IpaBuabubiii orBeT: C) O(N)
O0bsicHenue: B xy/iiem ciyyae (CIUCOK) MOUCK JTMHEWHBIH.

10. OtkpsbIToe 3a1anue: Onummre anroput™ yaanenus ysna B BST. [Ipusenute npumep
yIIJICHUS JINCTA.
IIpaBuabHbiii oTBeT: Eciiu nuct — npocto yaanuts. Eciau ¢ oqHuM peGeHKoM —
3aMeHHTh Ha peOeHka. Ecim ¢ 1BymMsl — 3aMeHUTH Ha peeMHUKA (MHHUMYM TIPaBOTO
nojzepesa). [Ipumep: yaanuTh auctT — yopaThb y3ell.
O0bsicHenue: Y nanenue coxpanser csorictsa BST.

11. TectoBoe 3apanue: Uro takoe AVL-nepero?
A) JlepeBo ¢ mpou3BOILHON BBICOTOM
B) Camob6anancupyroieecs O6MHapHOE 1€peBO MOUCKA
C) depeBo TONBKO AJIS YTEHUS
D) JlepeBo 6e3 KopHs
IIpaBuabHblii oTBeT: B) Camobanancupyromieecss OMHapHOE JEPEeBO MOUCKA
Oo0bsicHenue: AVL noanepxxuBaer 6ananc pakropo BbicoThl At O(log n).

12. OrkpbIToe 3ananue: CpaBHuTe pre-order u post-order o0xoxb! nepesa. [IpuBenute
npuUMep nopsika Ui JepeBa ¢ KopHeM A, neBbiM B, npaBeiv C.
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IpaBuasnbiii orBet: Pre-order: A, B, C. Post-order: B, C, A. Pre-order noceraer
KOpPEHb NIEPBBIM, POst-Order — mociaeHuM.
Oo0bsicHenue: Pre-order: kopeHs mepes moaaepeBbsiMu; post-order — mocie.

HpnMeprIe 3aJaHusA 1Jid KBU30B

CJ10:KHOCTb, UTEPATHBHbIE COPTUPOBKH U OMHAPHBIM MOUCK (ACHMMIITOTHYECKAS
CJI0KHOCTH AJITropuTMOB. briHapHbiii mouck. CopTHpOBKa OUHAPHBIMU BCTABKAMMU)

1. Bompoc: KakoBa acHMNTOTHYECKAs! CII0KHOCTh OMHAPHOTO TIOMCKA B XY/IIIIEM Citydae?
A) O(1)
B) O(log n)
C) O(n)
D) O(n log n)
IpaBuasubiii orBet: B) O(log n)
O0bsicHeHHe: buHapHBIN MOUCK JICTUT MAacCUB TIOIOJIaM Ha KaX]I0W UTEpPAIl|H, YTO JacT
norapu(GpMUYECKYIO CII0KHOCTb.

2. Bompoc: Yto sBisieTcss HEOOXOIUMBIM YCIIOBHEM Il IPUMEHEHUs1 OMHAPHOTO MTOUCKa?
A) MaccuB 10/KeH OBITh TyCTBIM
B) MaccuB 10/mkeH ObITh OTCOPTUPOBAHHBIM
C) MaccuB 10JKEH COACPKaTh TOJIBKO YHUKAIBHBIEC 3JIEMEHThI
D) MaccuB foimkeH ObITh JUHAMUYECKUM
IIpaBuabHbli oTBeT: B) MaccuB 10ikeH ObITh OTCOPTUPOBAHHBIM
O0bsicHeHHe: buHapHbIN OUCK TpeOyeT yrnopsJ0YeHHOTO MAacCHBa Ul KOPPEKTHON
paboTHhL.

3. Bomnpoc: KakoBa BpeMeHHast CII0)KHOCTb COPTUPOBKHM OMHAPHBIMHU BCTaBKAMU B XY/IIIEM
ciy4ae?
A) O(n)
B) O(n log n)
C) O(n?)
D) O(log n)
IpaBuabubiii orBeT: C) O(N?)
O0bsicHeHue: X0Ts BCTaBKa MCIOJIb3yeT OMHAPHBIN MMOMCK, 00I11as CI0XKHOCTh OCTAETCS
KBaJPaTUYHOM M3-3a CIBUTOB AJIEMEHTOB.

4. Bompoc: Uto oznauyaet Hotanwus O(n log n)?
A) JluneliHas CIOXHOCTh
B) Jlorapugmuueckas Cl10KHOCTh
C) KBanpatuuHasi ClI0)KHOCTh
D) JIuneitno-norapudmuyeckas ClI0)XKHOCTh
IIpaBuabHbiii oTBeT: D) JInHelHo-n0rapudpmuyeckas CaokKHOCTb
Oo0bsicHenue: O(n log n) onuchIBaeT alrOPUTMBI, IJI€ BpeMs pacTeT IPONOPLHUOHATIBEHO
n YMHO)XEHHOMY Ha log n.

5. Bompoc: Cxkonbko cpaBHEHUH MOKET NOTpeOoBaThCsl B OMHAPHOM MOUCKE ISl MacCHBa
u3 64 JIEMEHTOB B XyALIEM cilydae?
A)6
B) 32
C) 64
D) 128
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IpaBuabHbIii oTBeT: A) 6
O0bsicHeHue: 26 = 64, Tak uTo MakcuMyM 6 maroB (log:(64) = 6).

6. Bompoc: B coptupoBke OMHapHBIMU BCTaBKaMU OMHAPHBIN MOUCK UCIIONb3YETCS JJIA:
A) CopTupOBKH BCETO MAacCUBa
B) Iloucka no3unuu Asisi BCTaBKU JIEMEHTa
C) ObmeHa »JIeMEeHTOB
D) Iloxcuera konu4vecTBa 3JIEMEHTOB
IIpaBuabHblii oTBeT: B) [Toncka no3unuu a1 BCTaBKU 3J1€MEHTA
Oo0bsicnenue: buHapHBIN TOUCK TOMOTAET OBICTPO HANTH MECTO BCTABKH B
OTCOPTUPOBAHHOM YaCTU MacCHBa.

7. Bompoc: KakoBa npocTpaHCTBEHHAs CJI0)KHOCTh OMHAPHOTO [TOUCKA?
A) 0(1)
B) O(log n)
C) O(n)
D) O(n?)
IpaBuabubiii oTBeT: A) O(1)
O0bsicHenue: bruHapHBIN MTOKCK UCTIONB3YET MOCTOSIHHOE JIOTIOTHUTEIEHOE
HPOCTPAHCTBO.

8. Bompoc: Uro Takoe "acuMnToTHYECKas CIOXKHOCTH"?
A) TouyHoe BpeMmsl BBIIIOJIHEHUS
B) IloBenenue anroputma rnpu 00JIbIINX N
C) KonnuecTBo cTpok Koja
D) CkopocTts nporueccopa
IIpaBuabHbiii oTBeT: B) [loBenenue anroputma npu 601bMuX n
O0bsicHeHHe: ACUMITOTHKA OMUCBIBAET POCT BPEMEHU/TIAaMATH € YBEIMUYEHHEM pa3Mepa
BXO/J1a.

9. Bomnpoc: buHapHBbIi TOUCK MOXET ObITh IPUMEHEH K HECOPTUPOBAHHOMY MacCHBY?
A) Nla, Bcerna
B) Her, nukoraa
C) Tonbko ecnu MaccuB COAECPKUT YUCIIA
D) Tonbko 1ist CTpOK
IIpaBuabHblii oTBeT: B) Her, Hukorna
O0bsicHeHue: be3 copTHpPOBKM OMHAPHBIN MOMCK HE TApAHTUPYET KOPPEKTHBIHN
pe3ynbTar.

10. Bonpoc: B copTupoBke OMHApHBIMHU BCTaBKaMH, €CITH MacCHUB YK€ OTCOPTHUPOBAH,
CJI0HOCTB OYZeT:
A) O(n?)
B) O(n log n)
C) O(n)
D) O(log n)
IpaBuasnbiii orBet: C) O(N)
Oo6bsicnenue: B mydiiem ciydae BcTaBka He TpeOyeT CABUTOB, TOIBKO ITPOBEPOK.

Pexypcus, pekypcuBHbie copTHPOBKH U Ky4a (Pexypcusi. CoprupoBka caussHuem. Kyya n
COPTHPOBKA KyuYeil)

1. Bompoc: Uto Takoe pekypcus B IpOrpaMMHPOBAHUU?
A) Huxkn ¢ pukcupoBaHHBIM YHCIIOM UTEpaLUi
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B) ®ynkust, BeI3bIBaroIIas cama ceost

C) Ucnonbp30BaHKE BHEIIHUX OMOJIMOTEK

D) O6paboTka MaccuBoB 0€3 ITUKIIOB

IIpaBuabHbii oTBeT: B) OyHKIMA, BBI3BIBaIONIAs cama ceOs

O0bsicHeHue: Pexypcust — 3To TeXHHKa, Iie PyHKLUA pelaeT 3aaa4dy, pa3ouBas ee Ha
M0/133/1a49¥ TOTO JK€ THUIIA.

2. Bompoc: KakoBa BpeMeHHas CIIO)KHOCTb COPTUPOBKH CITUSIHUEM?
A) O(n)
B) O(n log n)
C) O(n?)
D) O(log n)
IpaBuasubiii orBet: B) O(n log n)
Oo0bsicHenne: CopTHpOBKa CIUsHEEM UCmonb3yeT divide-and-conquer, 4To 1aeT TaKkyro
CJIO’KHOCTb.

3. Bompoc: Urto Takoe ky4a (heap) B KOHTEKCTE aIrOpUTMOB?
A) Ctex BbI30BOB
B) JlepeBo, rae Kakablii y3en <= Uil >= IOTOMKOB
C) Jluneinplil MaccuB
D) Xemr-rabauma
IIpaBuabHbli oTBeT: B) JlepeBo, rae Kaxkaplid y3e1 <= WU >= NOTOMKOB
Oo0bsicHenue: Kyya — »To 6uHapHoe nepeBo ¢ heap-cBoiicTBoM (min-heap miu max-

heap).

4. Bompoc: Kakoii anroputm cCOpTUPOBKU UCIIONIB3YET Kyuy?
A) QuickSort
B) MergeSort
C) HeapSort
D) BubbleSort
IpaBuasnbiii orBer: C) HeapSort
Oo0bsicHenue: HeapSort CTpOUT Kydy U U3BIEKAET JIEMEHTHI 110 MOPSIKY.

5. Bompoc: YTo npoucxoauT Npy NEPENOIHEHNN CTeKa B peKYpPCUBHON (QYHKIIUU?
A) IIporpamma 3aBepIaeTcst yCreuHo
B) Boznukaer ommoka stack overflow
C) YBenuuuBaeTcs CKOPOCTh BBITOJIHEHHS
D) YMenbiiaercs namsath
IIpaBuabHbiii oTBeT: B) Bo3Hukaer ommoka stack overflow
Oo0bsicHenue: ['my0okasi peKypcHsi MOXET UCUEPTIaTh CTEK BBI30BOB.

6. Bompoc: B copTupoBKe CIUSHUEM MAacCHB JICIIUTCS Ha:
A) JIBe paBHBIE YacTu
B) Tpu wactu
C) Ha snemenTsr
D) Cayuaitno
IIpaBuabHbIi oTBeT: A) /[Be paBHBIE YacTu
O0bsicHeHHe: PeKypCHBHO J1eIMTCs TONoJIaM 710 6a30BOTo Ciayyas.

7. Bompoc: KakoBa nmpocTpaHCTBEHHAs CI0XKHOCTh COPTUPOBKH CIUSTHHUEM?
A) O(1)
B) O(log n)
C) O(n)
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D) O(n?)
IpaBuasubiii orBet: C) O(N)
Oo6mbsicnenue: Tpedyercs TONMOJIHATEIBLHBINA MAaCCUB IS CIIUSTHHUS.

8. Bompoc: Uto Takoe 6a30BbIi Ciydail B peKypcuu?
A) Campblii CJIOKHBIH TIIar
B) YcioBue octaHoBKH peKypcuun
C) Bo13oB npyro#t hpyHKIHH
D) Hukn BHYTpH GyHKIUU
IIpaBuabHbIi 0TBeT: B) YcaoBuEe 0CTaHOBKH PEKypCHH
Oo0bsicHenue: be3 0a30Boro ciyudast peKypcus Oyaer 0ECKOHEUHOM.

9. Bompoc: B kyde kopeHb Bceraa:
A) MuHuManbHbIN 371eMeHT (1 min-heap)
B) MakcumainbHblii aiemeHT (71 max-heap)
C) Ciy4aitHblii SJIEMEHT
D) Iocnenuuii 31€MEHT
IIpaBuiabHbIi oTBeT: A) MUHUMAaNBHBIN 37eMeHT (U1t min-heap) uinu B)
MaxkcuManbHbIN 351eMeHT (151 max-heap), HO B 3aBUCUMOCTH OT THIIa; CTAHAAPTHO JUIS
min-heap — A.
O6bsicnenne: B min-heap kopeHs MuHHMAaNEH, B maxX-heap — MakcHMaJeH.

10. Bonpoc: HeapSort siBisieTcst cTabUIBHON COPTUPOBKOI?
A) la
B) Her
C) Tonbko amst yucen
D) Tonbko 11 cTpok
IIpaBuabHbIii oTBeT: B) Her
Oo0bsicHenue: HeapSort He coxpaHseT MOPSII0K PAaBHBIX 3JIEMEHTOB.

ITouck crpoku B Tekcre (Ilpedgukc-pynkuus. Aaroputm Knyra-Moppuca-IIparra)

1. Bompoc: Yto Ttakoe npepukc-pynkuus B anroputme KMP?
A) JlnuHa Tekcta
B) MaccuB nnuH HanOoJIbIINX MPEPUKCOB, COBNAAAIOIINX C cyppurkcaMu
C) KonnuecTBO CUMBOJIOB B MaTTEpHE
D) Unnexc Hauana coBmaaeHus
IIpaBuabHbIi oTBeT: B) MaccuB 11MH HauOOJIBIINX NPEPHUKCOB, COBMAIAIOLINX C
cypdukcamu
Oo0bscHenue: [Ipedukc-QpyHKIUSA TOMOraeT NPOMyCKaTh HEHYXHbIE CPaBHEHHUS.

2. Bompoc: KakoBa BpeMeHHas clI0)KHOCTH anroputMma Kayra-Moppuca-IIparra?
A) O(n)
B) O(m + n)
C) O(m)
D) O(m * n)
IpaBuabnblii oTBet: B) O(M + n)
Oo0bsicHenue: ['1e m — IMHA maTTepHa, N — TEKCTa; JTUHEUHOE BpEeMSI.

3. Bomnpoc: 3auem HyxHa npedukc-pyHkus 8 KMP?
A) J1ns copTUpPOBKHU TEKCTA
B) [l onpenenenus caBUra npu HECOBNAZCHUN
C) ns xemupoBaHus
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D) Jlns cxaTust JaHHBIX
IpaBuabHblii oTBeT: B) [l onipeenenus ciBura npu HeCOBIMAAECHUN
O0bsicHenue: OHa yKa3bIBAET, CKOJIBKO CUMBOJIOB MOKHO MPOITYCTUT.

4. Bomnpoc: B KMP, eciiu narrepn "ABA", npeduxc-pynxius st no3unuu 2 (B) paBHa:
A)0
B)1
C)2
D)3
IpaBuabubiii orBet: A) 0
Oo0bscuenue: [l "AB" nmpeduxc "A" He coBnagaer ¢ cypduxcom "B".

5. Bompoc: Anroputm KMP s¢dexruBen as:
A) Iloucka B MaJICHbKUX TEKCTaX
B) Iloucka noacTpoku B OONBIINX TEKCTAX
C) CopTupOoBKH MacCHUBOB
D) Berurcnenust xemei
IIpaBuasnbiii oTBeT: B) [loncka moacTpoku B O0JIBIIMX TEKCTaX
O0bsicHenue: OH MUHUMH3UPYET cpaBHEHUS, padoTas 3a O(m + n).

6. Bompoc: Uro Bo3Bpamaer anroputm KMP?
A) KonndecTBo coBIaIeHUM
B) Unnekcel Bcex BXOXKICHUM MaTTepHa
C) Xem Tekcra
D) lnuny Tekcra
IIpaBuabHbIi oTBeT: B) MHIEKCH BCceX BXOXKICHHH IMaTTepHa
Oo0bsicHenue: KMP HaxoauT Bce NO3ULMM, I/1€ ATTEPH BCTPEUYAETCSI B TEKCTE.

7. Bompoc: Ilpepukc-GpyHKuns BEIYUCIAETCS IS
A) Tekcra
B) ITarrepna
C) O6oux
D) Hu nyst ogHOTO
IIpaBuabhbiii oTBeT: B) [latTepHa
O0bscHenue: [Ipedukc-QpyHKIUSA CTPOUTCS JUIs ATTEPHA 3apaHee.

8. Bompoc: B KMP casur npu HecoBMaIeHUH PaBEH:
A) 1 Bcerna
B) Jnune natTepHa
C) 3nauenuto npepukc-QyHKIUHN
D) CayyaitHoMy uuciy
IIpaBuabHbiii oTBeT: C) 3HaueHUto npeduKc-QyHKIUU
O0bsicHenue: CIBUT OCHOBaH Ha MpePUKC-PYHKITNH JTsI U30€KaHUS JINITHUX
CpPaBHEHUU.

9. Bompoc: KMP pabotaet xy)ke HAWBHOTO TTOUCKA TIPH:
A) IloBTopsiromuxcs naTrepHax
B) YHuKanbHBIX MaTTEpHAX
C) MajeHbKHX TeKcTax
D) bonpmmux TekcTax
IIpaBuiabHbIi oTBeT: B) YHUKATBHBIX NATTEPHAX
O0bsicnenue: Ha ynukanpHbIX narrepHax npeumyniectso KMP MeHbIe, HO BCe paBHO
3P PEeKTUBEH.
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10. Bonpoc: I[Ipedukc-pynkius mis narrepaa "AAAA" Ha no3unuu 3 paBHa:
A0
B) 1
C)?2
D)3
IpaBunbubiii oTBeT: D) 3
Oo6bsicnenue: [Ipepurc "AAA" coBmanaer ¢ cypdurcom "AAA".

HpI/IMeprIe JAOMAIIHHUE 3a1aHUA

Jomamnee 3aganue: [uHaMuyeckoe NporpaMMUpOBaHHe H 3a1a4H 0
MONOC/IeI0BATEIbHOCTSAX

1. TecroBoe 3ananue: UTo Takoe JMHAMHYECKOE MPOrPaMMHUPOBaHHE?
A) Metop penieHus 3a1a4 MyTeM MOJIHOTO Tiepedopa BCeX BapHAHTOB
B) Meton pazOueHnus 3aauu Ha MOA3a7auu C epeceueHrueM pelIeHU U ux
3alIOMUHAHUEM
C) Anroputm A1t COPTUPOBKH MacCUBOB
D) Cnioco6 moucka B nepese
IIpaBuabHblii oTBeT: B) MeTos pa3Ouenus 3aaun Ha MOJ3a1a41 € TIepecedeHreM
pelieHui U uX 3aIOMUHAHUEM
Oo0bsicuenue: J[I1 n3beraet moBTOPHBIX BBIUMCICHUI, UCTIOIB3Ysl memoization Uiu
TaOJUYHBIN TTOAXO/I.

2. OtkpsiToe 3axanue: Haiinute ;uinny HanOombIeit o01el noamnocae10BaTeaIbHOCTH
(LCS) nns crpok "ABCBDAB" u "BDCABA". OnuiuunTe 1mary pemeHus ¢ HOMOIIbIO
JIT-TaGaumpl.

IIpaBuabubiii orBet: [yinna LCS = 4 (manpumep, "BCBA" unu "BDAB"). Co3naiite
tabmuity 8x7: dp[i][j] = dp[i-1][j-1] + 1, ecau cumBoITBI paBHBI, nHaue max(dp[i-1][j],
dp[i][i-1).

O0bscHenue: J{I1 ctpout Tabnuiy, cpaBHUBasi CHMBOJIBI U BBIOMpPAasi MAKCUMYMBI.

3. TecroBoe 3ananue: KakoBa BpeMeHHas CIIOKHOCTH pemreHus 3aaaun LCS st cTpok
JUIAHBI M ¥ n?
A) O(m +n)
B) O(m * n)
C) O(2"(m+n))
D) O(min(m, n))
IpaBuabubiii oTBeT: B) O(M * n)
Oo0bscHenune: Tabmuna /11 numeer pazmep m X n, U Kaxjas siueiika BeIYUCISETCA 32

O(1).

4. OtkpsIToe 3aganne: Haiinure 1y Hanbosblnei Bozpacraroeit
noanocnenosatenbHocTy (LIS) B Mmaccuse [10, 22, 9, 33, 21, 50, 41, 60]. Onumure
anroputm JII.

IIpaBuabhuelii orBet: LIS =5 (Hanpumep, 10, 22, 33, 50, 60). Ucnons3yiiTe Mmaccus
dp[i] = max(dp[j] + 1) ana j <i, rae arrj] < arr[i].
Oo0bsicnenue: /11 Berunciger LIS mia kaxaoro anemMeHTa, CpaBHUBAsA € MPEABIYIIAMH.

5. OTtkpsITOE 321aHMe: BpruncnuTe pelakiinOHHOE PAcCTOsSHUE (PacCTOSHUE
JleBenmreiina) mexay ctpokamu "kitten" u "sitting". [Tokaxxure JI1-Tabnuiry u
00BSICHUTE ONEpaIlK BCTaBKU/yJaJIeHUs/3aMEHBI.

IIpaBuabHblii oTBeT: PaccTosnue = 3 (kitten — sitten — sittin — sitting: 1 3amena, 1
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BcTaBKa, |1 3amena). Tabmuna 7x8: dp[i][j] = min(BcTaBka, yiajieHue, 3aMeHa).
Oo0bsicHenue: JIII MUHUMHU3UPYET Onepaluy AJs IPeoOpa30BaHus OJTHOM CTPOKH B

JPYTYO.

Jdomamnee 3aganue: ZKagnble aIropuTMbl U paccrossnue JleseHmreiina

1. TecrtoBoe 3aganue: UTo Takoe KaJHBIA aIrOPUTM?
A) AaropuTm, KOTOPBII Beeria BRIOMPAET II100aIbHO ONTHMAIbHOE pEeIIeHHE
B) AnroputM, KOTOpBIH 1€7aeT JOKAJIbHO ONTUMANIbHBIN BBIOOp HA KaXJIOM IIare,
HAJISACh HA TTI00AIBHBINA ONITUMYM
C) AnropuT™ JyIsl IOJTHOTO TIepedopa
D) Anroput™ TONBKO JU1s1 COPTUPOBKU
IIpaBuabHbIi 0TBeT: B) ATOpuTM, KOTOPHIH A€aeT JOKAIBHO ONTUMAIBHBIN BHIOOD
Ha KaXXJOM IlIare, HaJesiCh Ha TII00aIbHBINA ONITUMYM
O0bsicHenue: JXaHble aNrOPUTMBI HE BCETa 1al0T ONTHUMAIbHOE PEIIeHHE, HO YacTO
paboTaroT A cnenupUUecKux 3aau.

2. OtkpbITOe 3a7aHue: Pemnte 3a1auy 0 pa3MeHe MOHET YKaIHbIM aJrOpPUTMOM:
pasmensiiite 93 komeiiku Mmoneramu 25, 10, 5, 1 xon. YKaXuTe KOJIUYECTBO KaXKIOM
MOHETHI.

IIpaBuabHbIi oTBeT: 3 MOoHETHI 110 25 (75), 1 mo 10 (18), 3 mo 1 (3) = 7 moner. XKaano
OepeM MaKCHMalbHYIO MOHETY.
O0bsicHeHue: J[J11 KAHOHMYECKHUX CUCTEM (KaK 3Ta) JKaJHbIH aJIFCOPUTM ONTUMAJIEH.

3. TecrtoBoe 3aganue: /{1 Kakux 3a7a4 ’KaJHbIM aarOPUTM JaeT ONTHUMAILHOE pelieHue?
A) Tonbko 111 33a4 C OTPULIATEILHBIMU BECAMU
B) Jlns 3aga4 ¢ HeOTpHUIIATETFHBIMU BECAMU U CBOMCTBAMU KAJAHOCTH (HAIIPUMED,
3amada o prok3ake 0/1)
C) It Bcex 3amau
D) Tonbko 1151 COpTUPOBKHU
IIpaBuabublii oTBeT: B) Jlns 3a1a4 ¢ HEOTpHUIIATETFHBIMUA BECAMHU U CBOWCTBAMU
JKaJHOCTH (HarpuMep, 3a7ada o prok3ake 0/1) — momoxxaurte, ucrpaBieHue: 1Jis
JIpOOHOTO prOK3aKa >kaaHblid ontuManeH, 1uist 0/1 — nHet. [IpaBunbHBbIN: 115 32124 Bpoe
MJIAHUPOBAHUS HHTEPBAJIOB UITK JPOOHOTO PIOK3aKa.
Oo0bsicuenue: JXXaanbie paboTaroT, KOT/a JIOKaIbHBIA BEIOOP HE TOPTHUT III0OATBHBIHA
(HarpuMmep, COPTUPOBKA IO MIIOTHOCTH B IPOOHOM PIOK3aKe).

4. OTtkpsITOe 3a1anue: Beruuciute paccrosiuue JleBeHmreitna mexay "abc" u "adc" ¢
nomotnbio JII1. O6wsacuute, mouemy »to [I1, a HE sKaIHBIN ANTOPUTM.
IIpaBuabublii oTBeT: PaccTosnue = 1 (3amena b Ha d). Tabnuma 4x4: dp[3][3] = 1. OT1o
11, moToMy 4TO Yy4UTBHIBAET BCE MYTH, a HE JKaJHBINA BBIOOD.
O0bscHenue: Jleenmreitn — JII1, Tak kak nmpoBepsieT Bce KOMOMHALIMU OepalHii;
JKaJHBIM MOT OBl OIIUOUTHCS B CIIOKHBIX CITyJasiX.

5. OtkpsiToe 3axaHue: [IpuMeHnTe xaHbIN aJTOPUTM K 3a/1aue BEIOOpa HHTEPBAJIOB!
nansl uHTepBatsl [(1,3), (2,4), (3,5), (4,6)]. Beibepute MakcuMaibHOE KOJIMYECTBO
HENEPECEKAIOIUXCS.

IIpaBuabHublii oTBeT: Boibepure (1,3), 3atem (4,6) — 2 unrepBana. Coptupyiite mo
KOHILY U ’aJTHO BbIOUpaiiTe.
Oo0bsicHenue: JXaaHblil BEIOOp IO paHHEMY OKOHYAHHIO 1a€T ONTUMAJIbHOE pPELICHHE.
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Jdomamnee 3aganue: [louck cTpoku B TeKcTe 1 XelIMPOBAHUE

1. TecrtoBoe 3aganue: Yro takoe npedukc-¢pynkuus B anropurme KMII?
A) MaccuB TiH HauOoJbIIUX MpeUKCOB, COBNAAAONINX ¢ cyhdurcamu
B) Xem-3nauenue crpoku
C) KonmnuecTBO BXOXKIECHUH TTOJICTPOKHU
D) CoprupoBaHHbIil MAaCCUB CUMBOJIOB
IIpaBuabHbIH 0TBeT: A) MaccuB JyiiH HaMOOJBITMX MPE(HUKCOB, COBMAIAIOIINX C
cyhduxcamu
Oo0bsicHenue: [Ipeduxc-pyHKIMs MOMOraeT NpomycKaTh CUMBOJIbI IPU HECOBIAJCHHH.

2. OtkpsiToe 3axanue: [loctpoiite npedukc-pynkuunto as crpoku "ABABAB'".
VKkakure 3HauU€HUs [yl KaX10ro npedukca.
[paBuabhelii oTBeT: T = [0, 0, 1, 2, 3, 4]. Ina "ABA" n[2]=1 (A), "ABAB" n[3]=2
(AB), u T.11.
O0bsicHeHHe: BeruncnsieTcst NTEpaTHBHO: €CITM CUMBOJIBI PABHBI, YBETMYNBAEM, HHAYE
C/IBUTaeM IO MPEebIAYIIEMY 3HAUYCHHUIO.

3. TecroBoe 3ananue: KakoBa cioxxHoCTh anropurma Pabuna-Kapma st morncka
HOJCTPOKH JUIMHBI M B TEKCTE JJIMHBI n?
A) O(n)
B) O(m + n)
C) O(m * n)
D) O(n log n)
IpaBuabubiii oTBeT: B) O(M + n) — B cpennem, ¢ xemmpoBanuem; B Xyaiem O(m*n)
IpU KOJUTM3HSIX.
O0bsicHeHue: XelUpoBaHHUE M103BOJISIET OBICTPBIN CABUI OKHA, HO KOJUIM3UU MOTYT
noTpe0oBaTh MPOBEPKH.

4. OrtkpsiToe 3ananme: Vcnonbs3yiite anroputm KMII s moucka "AB" B "TAABAB".
[Toxaxxute mpouecc v MO3ULUN BXOXKICHUH.
IIpaBuabHblii oTBeT: Bxoxaenus Ha nozunusx 1 (AA) u 3 (AB). [Ipedukc-pynkuus
s "AB": [0,0]. CaBur no m npu HECOBMAJEHUMU.
Oo0bsicHenue: KMII ctpout aBTOMat ai1st 3p(peKTUBHOTO OKCKa 6€3 MOBTOPHBIX
CpPaBHEHHUH.

5. OtkpsbITOe 3a1aHue: Peanu3yiiTe MpoCcTyro XenI-TabiauIly aJisi XpaHeHus CTpok ["apple",
"banana", "cherry"] ¢ pa3pemeHuem KomIH3ui MeToAoM Ienouek. Beraspre "date" u
Haiiaurte "banana".

IIpaBuabHbIi oTBeT: Xem-¢pyHKuus: Hanpumep, cymma koaoB ASCIIL. Llenouku:
BCTaBKa B CIMCOK IO WHJEKCY. "banana" HaiifieHa B IIEMOYKE.
O0bscHenue: Xenr-radbauisl odecrieunsaroT O(1) qocTym B cpeiHeM, LEMOYKU

pa3penarT KOJUTH3HH.

IIpumepHoe onncanue 11 NPOEKTOB

IMpoekT no Teme " luHAaMUYecKoe NPOrPpaAMMHUPOBAHME U 321241 O
NMOANOC/e0BATEJIbHOCTAX "

Ha3panue npoekra: "/[nHaMuyecKkre NOANOCIEIOBATEILHOCTH: OT TEOPUU K MPAKTUKE"

Onucanue npoexkra:

B pamkax 3TOro mpoekta CTyJIeHTHI pa3pabdoTaloT MPOrpaMMHOE pellieHue (Harpumep, Ha
Python unu C++), peanu3symoliee KIOYEBbIE aJrOPUTMbI THHAMHYECKOTO MPOTPAMMHUPOBAHHS
(AIT) mns 3agad O TMOMIMOCIENOBATEIBHOCTAX. [IpOeKT BKIIOYAET aHAIW3 W peaTu3alluio
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HauOospmed  obmiet  moamocienoBarenbHocTH  (LCS), nHambonpimed  Bo3pacTaromieit
noanocnegosarenbHoctd (LIS) u penakimonHoro pacctostHust (paccrosinue JleBeHIITeiHa).
CryneHTbl JOJKHBI HE TOJIBKO HamMcaTb KOA, HO M OOBsCHUTH npuHuunbsl [III, BriIrouas
TaOIMYHBINA TOAXO0/1 U memoization, Ha OCHOBE IPUMEPOB U3 IOMAITHUX 3a1aHui. [IpoekT Moxer
OBbITH BBINIOJIHEH MHIMBUYaJIbHO WU B I1ape, C aKLIEHTOM Ha IPAKTUYECKOE IPUMEHEHHE TEOPUU
JUIsl peLIeHMsI pealbHbIX 3a7a4 (HapuMep, CPaBHEHHE TEKCTOB WM aHAJIU3 [10CJIEJ0BATEIbHOCTEN
JIAHHBIX ).

esb npoekra:

OcBOUTb OCHOBBI JAMHAMHYECKOTO INPOTPaMMHUPOBAaHMS Ha IpUMEpax 3agad o
MOJIIOCIIEIOBATENBHOCTSAX, TakuX Kak LCS, LIS u penakiimoHHO€E pacCcTOsIHUE, IIyTEM peaiu3alnun
QITOPUTMOB, UX TECTUPOBaHUA U aHaU3a 3(phekTuBHOCTHU. [IpOEKT MOMOXKET CTyJeHTaM MOHSTh,
kak J[I1 pasOuBaer 3amauM Ha MOJ33Jaud C IEPECEUCHHEM pEIICHHH, M30eras MOBTOPHBIX
BBIUMCJICHUM, U IPUMEHUTH 3TO B IIPOIPaMMHUPOBAHUU.

3agaun MMPOEKTA:

1. Uzyuyuts Teopetuueckue ocHoBbI I1: 00bsicHUTH, uyTo Takoe [I1 (Meton pazOuenus Ha
M0/13a/1a4M C 3alIOMUHAHUEM PEIICHUIT), 1 CPABHUTH C APYTUMH MOAX0AaMHU (HAIPUMeEp, MOTHbBIN
nepedop).

2. PeammszoBatp anroputmsl 11 ms tpex 3amaq: LCS (¢ moctpoenuem JI1-rabmumbn), LIS
(c wmaccuBoM dp) ®  pemakmMOHHOE  paccTosHMe (¢ Tabmumeid — omeparui
BCTAaBKH/yJaJICHHI/3aMEHBI).

3. IlpoTecTupoBaTh pean3alnuy Ha MPUMEPAX U3 TOMAITHUX 3aganuii (Hanpumep, LCS mis
"ABCBDAB" u "BDCABA", LIS nna [10, 22, 9, 33, 21, 50, 41, 60], paccrosiuue JleBeHiTelHa
st "kitten" u "sitting").

4. IlpoaHanu3upoBaTh BPEMEHHYIO U NPOCTPAHCTBEHHYIO CJIOKHOCTH (Hampumep, O(m*n)
i LCS) n onTumMu3upoBath Koj (HarpuMmep, UCHOIb30BaTh OJHOMEPHBINH MaccuB ais LIS).

5. Co3gate or4yer ¢ mpuMmepaMu paboTsl, auarpamMamu /JI1-tabmui u BbIBOgaMH O
npeumymecrsax /[I1 Haq HAMBHBIMU METOIAMH.

9Tanbl BbINOJHEHUS Mmpo€eKTa:

1. MoaroroBuTebHBIH ITan (1-2 Hexean): Mzyunre Teopuro 11 u3 nexmuii u qomanrHux
3amaHuidi. Pemmre TecTOBBIE M OTKPBITHIC 3aJaHHsl BPYYHYIO, YTOOBI TOHATH AJTOPUTMEI.
Bri0epuTe 361K IpOorpaMMHUPOBaHUS U HHCTPYMEHTHI (HaripumMep, Jupyter Notebook st Python).

2. Peanmm3zaumonHblii 3Tan (2-3 Hegenu): Hamumure Koa Ui Ka)XJAO0ro airopuTMa.
Haunute ¢ LCS (c tabnuueii dp), 3arem LIS (c dp-maccuBom), U 3aKOHUHUTE peIaKIIMOHHBIM
paccTosinueM (¢ min-onepauusmu). Jlo06aBbre GyHKIMU A7 BBIBOJIA TAOIHI] U PE3YIbTATOB.

3. TecrupoBanne u oraaaka (1 nemens): [IporecTupyiiTe Ha TpHUMEpax, MPOBEPHTE
KOppekTHOCTh (Hampumep, LCS nomkna nate amunHy 4). M3mepbTe Bpemsi BBINOJHEHHS IS
00JBIINX BXOJO0B (HampumMep, cTpoku JIuHON 100 cCHMBOJIOB) M HCIIPaBHTE OLUITMOKH.

4. Avaau3 u gokymeHtanus (1 Hemeast): Hamummre OTYEeT: OMUINUTE aaTOPUTMBI,
MOKAXHUTE TAOJUIIBI, 0OBICHUTE CIOXHOCTh U mpeumymiecTBa J(I1. [ToaroroBbTe mMpe3eHTAINIO
(5-10 MuHYT) ¢ IeMOHCTpaIKei Koja.

5. 3ammTa npoekra: [IpencraBpTe MPOEKT MPENOIaBaTEI0, OTBEThTE Ha BOonpock o Il u
KOJIE.

Kputepun 3amMThI ¥ OlIEHKHU:
[Tpoekt onernBaercs 1o mkane 0-10 6amios.
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e KoppekTHocTh peanu3auuu (3 6asua): Kog paboraer mpaBuibHO Ha BCEX MpUMEpPax
(LCS=4, LIS=5, paccrosiuue=3); HeT omuO0K B oruke JI1.

e DdpdexTuBHOCTL U onTuMHM3anuA (2 0Oasna): [IpaBunpHas crnoxHOCTh (O(M*n)),
MCIOJIb30BaHNE Memoization/Taliuil; KoJ ONTUMHU3UPOBaH (HaIIpUMEp, HE UCIOJB3YET JTUIIHIOK
MaMSTh).

e AHamu3 W JAokyMmeHTamus (2 Oamua): OTyer BKIIOYAeT OOBSCHEHUS, TAOJIHIIbI,
CpaBHEHHE C HAUBHBIMU METOJaMH; KOJ IPOKOMMEHTHPOBAH.

e TectrupoBanne wu jaemoHcrpamusa (1,5 0Oanua): [lonHbie
HpOI/ISBOI[I/ITCJIbHOCTI/I; ycnemHasI 3a1uTa ¢ OTBE€TaMM Ha BOHpOCbI.

TECTBbl, H3MEpEHUe

e KpeatuBHocts u rayouna (1,5 O6anua): loGaBnensl pacmmpeHus (Hampumep,
BOCCTAHOBJICHHE IMOAINOCIEI0BATEILHOCTH WM CPaBHEHHUE C JPYTMMH aIrOpUTMaMu); MPOEKT
UJIeT Janblie 0a30BBIX TPEOOBAHUI.

MaxkcumanbHbIi 0ajul 3a MOJHBIA, aKKYpaTHBIA MPOEKT ¢ Mpe3eHTanuei. MUHIMaIbHbIH

MPOXOAHON — 6 OaIIIOB.

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallii 110 JMCHHUIIJINHE (MO)IyJIlO)

Ne n/m 3ananue OTtBeT Komnerennus

1 HazoBute meron onenkn 3¢ (heKTUBHOCTH AcuMnToTnyecka YK-1
aNTOPUTMOB B 00J1aCTH Pa3pabOTKH. sl CTIOXKHOCTh

2 VKakuTe THIT HCTOYHNKA HHpOpMaIuu, Hanboee Hayunas VK-1
peJIeBaHTHBIN /71 aHAJIN3a AITOPUTMOB COPTUPOBKH. JUuTepaTypa

3 HazoBute MeTo CMHTE3a JAHHBIX U3 PEKYPCUBHBIX MeMmouzanus YK-1
BBI30BOB U 0a30BBIX CIIy4aeB Ul PELICHUS 3a1a4
JUHAMHYECKOT0 MPOrpaMMHUPOBAHUSI.

4 VYKakuTe KOJIMUECTBO OCHOBHBIX I11aroB B 3 YK-1
CHUCTEMHOM IOX0/1€ K ONTUMHU3AIUHN KpaTYalIImx
myTeH B rpadax.

5 Ha3oBute HHCTpYMEHT U1 aHAIN3A U Xem-pyHKIuUs YK-1
CTPYKTYpUPOBaHUS 32/1a4 HA OCHOBE XeI-Ta0JIHII B
IPOrpaMMHUPOBaHHH.

6 VYKaXute MaTeMaTUYECKYI0 KOHLEILHUIO, Teopus OIIK-1
NPUMEHSEMYIO IJISl pacueTa BEPOSITHOCTH KOJUTH3HUM BEPOSITHOCTEH
B XCIIMPOBAHHH.

7 HazoBute cTaTUCTHYECKYIO MEPY IJI OIICHKH Cpennee OIIK-1
CPEIHEr0 BPEMEHH BBIIIOJIHEHUS] COPTHPOBKH 3HAYEHUE
CIIMSIHHEM.

8 YKaxuTe YUCIEHHBINA METOJ], UCIIOJIb3YEMBIHN ISl JlmHamMudeckoe OIIK-1
anMnpOKCHMAIIMU paccTOsIHKS JIeBeHITeliHa B IPOrpaMMHUPOBaH
TEKCTOBBIX 3a]1a4ax. ue

9 HasoBure pazzen IUCKpETHOM MaTeMaTUKH, Teopust rpadoB OIlK-1
IIPUMEHSAEMBIH U1 IPOEKTUPOBAHUS yCIOBUH B
00xoje rpados.

10 VYkaxure THI cIy4yailHOTO npouecca A [TyaccoHoBcKMit OIIK-1
MOJIETIMPOBAHMSI ITOMICKA B XeII-Ta0JIHIIAX. TpoIIecc

11 HasoBute anroput™M COpTUPOBKH, YACTO CoptupoBka OIIK-6
UCIIOJIb3YEMBI B PEKYPCUBHBIX CTPYKTypax JaHHBIX. CIIUSTHHEM

12 VYKaXurte aaropuTM JUis IIOUCcKa NOACTpokH B Tekcte | Kuyra-Moppuca- OIIK-6
C MCIIOJIb30BaHUeEM NpeduKc-QYHKIHH. [IparTta

13 Hasosure s3bIK IPOrpaMMHUpOBAaHUS Ul pEATH3aLHN Python OIIK-6
anroputma JlefKcTpsl.

14 VKaXuTe MaTeMaTHIECKUA METOJI JIsI pACUETOB I'padoBas Teopus OIIK-6
CJIOKHOCTH TOTIOJIOTHYECKOW COPTUPOBKH.
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15 Ha3oBute THIT HHTEIUIEKTYaJIBHOM CUCTEMBI TS I'paduueckuii OIIK-6
BH3YaJIM3aIlMH PE3YNIHTATOB 00X0da rpada. unTepderic

16 VKaknuTe ypOBEHb CIIOKHOCTH B HoTanuu O 1ys O(log n) IK-1
OMHAPHOTO MOUCKA.

17 HazoBure 0a30BbBIi MPUHIUI TPOTPaAMMHUPOBAHUS, Paznensii u [K-1
CBSI3aHHBIN C peKypCHEN B J€PEBbSIX. BJIACTBYH

18 YKaxuTe MaTeMaTHIeCKUNA METO/ [T ONITUMHU3AIINN OnTuMu3anus [K-1
JKaJIHBIX aITOPUTMOB B 33/1a4ax O
TTOIMTOCIIETOBATENbHOCTSIX.

19 HazoBute KII0YEBOM 2JIEMEHT aHAN3a PE3YIHTATOB Marpwuna IIK-1
JUHAMUYECKOTO NPOrpaMMHUPOBaHUs B rpadax.

20 YKaxxuTe MaTeMaTUUYECKU METOJI IS Xenr-hyHKIUH I1K-1
MOJICTIMPOBAHMS XCIINPOBAHUS B CTPYKTYpax
JTAHHBIX.
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