degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: AJNTOpUTMBI U CTPYKTYPbI JaHHBIX

110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHI1 HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
2 (BeceHHMH) - DK3aMeH

3 (oceHHuit) - DKk3aMeH

AynutopHbIX 9acoB: 135 Bcero, B TOM 4yucie:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
nabopaTopHbIe 3aHATHUS: 75 4ac.

CamocrositenpHas pabdora: 120 gac.
[ToaroroBka k sk3ameny: 60 yac.

Bcero gacos: 315, Bcero 3au. en.: 7
KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2

[IporpamMmy cocraBunu:

A.N. Jlo6aHoB, 1-p Qu3.-mar. HayK, mpodeccop
B.E. Kapnos, kana. ¢pu3.-mMaT. HayK, JOLCHT

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl TEXHOIOTUH MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
08.04.2024



AHHOTANMA
JluctuIuinHa «AJTOPUTMBI U CTPYKTYPBI JTAaHHBIX» TPOAOIDKAET M3ydeHHe s3bika C++ U HEemocpeCcTBEHHO
CBSI3aHHBIX C HUM 3HaHHH, YMEHUI M HaBBIKOB CTyICHTaMM 00pa3oBaTeNbHOI mporpamMmsel «KoMmbrorepHoe
mozpenupoBanuey (DPAKT, nHampaBnenue mnoarotoBkn «MH(popMaTnka W BBYHCIHTENBHAS TEXHHUKAY,
OakanaBpuar).JlaHHas TUCIUIUIMHA MPU3BaHA HAYYUTh CTYJACHTOB pa3pabaThiBaTh KOMOWHAIIMH alTOPUTMOB
ISl PELICHUSI TIOCTABJICHHBIX 3a/1a4, OLICHUBATh CIIOKHOCTH AJITOPUTMOB, HX MOAU(PUKAINN 1 KOMOMHAIHIA, B
TOM 4YHCJ€ C MOMOIIBIO aMOPTH3ALMOHHOIO aHajiHM3a, BBIOMPATh MOAXOMSIINE CTPYKTYPHI ITaHHBIX IS
MOCTABJICHHBIX 33144, PEaJIN30BBIBATH AITOPUTMBI B 0000IIEHHOH GopMme Ha s3bIKe porpaMmupoBanust C++.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

— cdopMupoBaTh TpeEACTaBICHHE O 0a30BBIX CTPYKTypax JaHHBIX, WX CBOWCTBaX, 0OmacTsIX
MPUMEHEHHSI C JI0Ka3aTeIbCTBOM CIIOKHOCTH HCIIOIb3YEMBIX aJITOPHTMOB;

— C(i)OpMI/IPOBaTL MMpeaACTaBJICHUC O p33H006p33HBIX BBIYUCIIMTCIIBHBIX 3aJa4dax Ha rpa(bax;

— JIaTh TEOPETHUYECKUE M MPAKTUICCKHE 3HAHUsI 00 aJITOPUTMAaX M CTPYKTypax JaHHBIX IS pabOTHI C
rpadgaMu C J10Ka3aTeIbCTBOM KOPPEKTHOCTH MX paboThl, 0 METOJAaX OLEHKH CIOKHOCTH aJrOPUTMOB.

3agauu AUCUMIIHHBI
— HayuuTh (OpPMyIHpOBaTH 3aJaud B TEPMUHAX H3YUYCHHBIX TEOPHUH, BBIOMPATh MOAXOASLINMA
JITOPUTM JJIs [IOCTaBJIEHHON 3aa4y;
— Hay4uTh pa3palaTbiBaTh KOMOMHALMK QJITOPUTMOB ISl PEIICHUS TIOCTABJICHHBIX 3a/1a4, OLIEHUBATh
CIIO)KHOCTH QJITOPUTMOB, HUX MOAUGUKAIMA W KOMOMHAIMi, B TOM YHCJIE€ C IOMOUIBIO
aMOPTH3aLlMOHHOTO aHaJIM3a, BHIOMPATh MOIXOASIINE CTPYKTYphl JTAQHHBIX Ul [TOCTABJIECHHBIX 3aad,
peaNr30BbIBaTh AITOPUTMBI B 00001IeHHON (hopMe Ha sI3bIKe TporpaMMupoBanust C++.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HHpopManuy, |MHGOpMANNIO, HEOOXOAUMYIO ISl PELIeHUs MOCTAaBICHHON
MIPUMEHATh CHCTEMHBIHN MOAXOA Ul pELIEHHsT  |3ada4u

[IOCTABJICHHBIX 3a7a4

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
paMKax OCTaBJICHHOM LENH U BBIOMPATh MpOEKTa, BBHIOMpas ONTHUMAJBHBIA CHOCOO ee pelIeHHs,
OINITHUMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXOIA U3 [MCXOIs M3 AEHCTBYIOUIMX IPABOBBIX HOPM M HMEIOLIMXCS
JEHCTBYIOIIUX MTPABOBBIX HOPM, HMEIOIIIUXCSL  |PECYPCOB U OrpaHUYCHUM

PECYPCOB U OTpaHUYEHUI

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0mactu (cdepe) npodeccHoHaANBHON NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH) WHTEJUIEKTYyaJlbHOTO aHalin3a MH(GOpMalH{ IpH PELICHUN
TEXHOJIOTUYECKON MH(POPMAIMK AT pelieHnsT  |3a1ad MpoQecCuoHaNbHON 1esSTeIbHOCTH

($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- OCHOBHBIE QJITOPUTMBI COPTUPOBKH;

- TIPUHIUIBI pabOTHI CTPYKTYP AAHHBIX JAE€PEBO MONCKA U XEII-TabInLa;

- aJITOPUTMBI IOKCKA KpaTYallInX MyTei B rpade;

- aJNrOpPUTMBI MOCTPOEHUSI MUHUMAJILHOTO OCTOBHOTIO JiepeBa B rpade;

- QJITOPUTMBI BEIYUCIICHUS] MAKCUMAJIBHOTO TIOTOKA B CETAX;

CTPYKTYpPbI TaHHBIX pa3pekeHHas TalOnuia, AepeBO OTPE3KOB, J[ekapToBO AEpPEBO MO HESIBHOMY
KITIOUY.

YMETh!
- OILICHUBATh aCUMITOTHYECKYIO CIOKHOCThH MCIIONB3yEMbIX AJITOPUTMOB M BHIOMPATH ONTHUMAaJbHBIC
QJITOPUTMBI JUIl COBPEMEHHBIX IIPOTrPaMM;
- aHaNM3UPOBaTh 337a4y U BHIOMpATh M3 MPEUIOKEHHOro HAO0Opa ONTHUMAJbHBIA aJrOpUTM IJIs €e
peleHus;
- peaJu30BHIBATh ONMCAHHBIC AITOPUTMBI U CTPYKTYPBI JaHHBIX Ha si3bIke C++.

BJIaJICTh:

- IpueMaMi ACUMIITOTUYCCKOTO U aMOPTU3AIIMOHHOT'0 aHaJIN3a CJIIOXKHOCTHU aJITOPUTMOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne 6 9 15
2 ba3zoBrsIe CTPYKTYypBI TaHHBIX 6 9 15
3 CopTHPOBKH U MOPSIKOBBIE CTATUCTHKU 6 9 15
4 HepeBbst noucka 6 9 15
5 Xem-Tabauibl 6 9 15
6 XKanHple anropuTMbpl M JIMHAMHYECKOE 5 5 ]
POrpaMMHUpPOBaHHE
7 O06xonpI Tpada 5 5 8
3 Kparuaiimme myT BO B3BEIICHHOM 5 5 3
rpage
9 OcraBHEIC IEpPEBbS 5 5 7
10 [IToroku B ceTsx 5 5 7
"RMQ. Sparse-table, mepeBo OTpe3KOB.
11 LCA. JlekapToBO nepeBO IO HESIBHOMY 5 5 7
KITIOUy
Nroro yacos 60 75 120
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 315 yac., 7 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 2 (Becennuit)
1. Benenue

CBoiicTBa 1 0COOEHHOCTH aITOPUTMOB.



2. ba3oBble CTPYKTYPbI JaHHBIX
Tunsl 1aHHBIX. AJTOPUTMBI U CIIOCOOBI MX 3aITUCH.
3. CopTUpOBKY U MOPSAKOBBIE CTATUCTUKU

CoptupoBka: mpocreiire anroputMel 1 orieHKU. CopTupoBka Kyueil. COpTHPOBKA CIUSHUEM.
brictpas coptupoBka. I1opsIKOBBIE CTATUCTUKH.

4. lepeBbs IoucKa
Pacmmupstrormiicst maccuB. Kyun. /lepeBo orpeskoB. CucTeMbl HeTlepeCceKaromuXcsi MHOXKECTB.
5. Xemu-ta0auibl

ANTOpUTM TIOMCKa TIO K04y ¢ ucnonb3oBaHueMm hash-¢gynknuid. [lonsitue hash-¢yHknmn.
3anonaenue hash-tadiuisl.

Cemectp: 3 (Ocennuii)
6. YKaiHpIC aNTOPUTMBI 1 JTHHAMHYECKOE TPOTPAMMHUPOBAHHE

3anaueil, MOCTOSHHO pEIlaeMON B XOA€ TPAHCISLMH, SBISETCS 3a7a4ya PacloO3HABAHUS CIIy>KEOHBIX
CIIOB: TpeOyeTcs ONpeneNuTh, SBISAETCS MPOYUTAHHBIM HMIACHTH(UKATOP CIIy>KEOHBIM CIIOBOM WIIH
HeT. [lockoibKy 4HCI0 WACHTU(UKATOPOB B KOMIMIMPYEMOM MpOrpaMMe MOXKET OBITh JIOBOJBHO
OONBIINM, U TOJBKO YacTh M3 HUX SIBIISETCS 3ape3epBUPOBAHHBIMH, 3(P(PEKTHBHOE M KOMITAKTHOE
peleHue mpodiaemMbl paclio3HaBaHUS CIYKEOHBIX CIIOB SIBJSIETCS BaYKHEUIICH 3ajadei.

7. O6xoxp! Tpada

I'padbr 1 ciocoOb! ux npencrasieHus. [louck B myOMHY B HEOPUEHTUPOBAHHBIX rpadax.
8. Kparuaiimme myTy Bo B3BELICHHOM rpade

[Touck B m1yOMHY B OpUEHTHPOBaHHBIX rpadax. KoMIOHEHTH! CHIIBHOW CBI3HOCTH.

9. OcraBHble nepeBbs

[TonsiTHe cHUHTEpMa: HENepeceKamwIecs M Nepecekarnmecs cuHTepMmbl. dopmupoBaHue u
pacrio3HaBaHHE CUHTEpMA.

10. IToToku B cersix

3agaya 0 MaKCUMaJIbHOM MOTOKE: (POPMYITUPOBKA, YCIOBHS.

11. "RMQ. Sparse-table, nepeBo orpe3koB. LCA. JlekapToBo JepeBo 10 HESIBHOMY KITIOUY
bunapHoe epeBo, KOpHEBOE JIepeBO. AJITOPUTMBI HAX0XKICHHUS KpaTdaiiero myTH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. AnroputMmel: moctpoenne U ananu3 [Teker] : [yueOnuk ans By30B] / T. Kopmen [u ap.] ; [mep. ¢
anrn. M. B. Kpacukosa u np.] .— 3-e u3n. — M. : Bunesamc, 2014 .— 1328 c.
2. AnroputMmsl u cTpykrypsl qansbix [Texcr] / H. Bupr ; nep. ¢ anrn. /. b. [logqmmanosa .— 2-e u3n.,
ucnp. — CII6. : Hesckuii Jluanext, 2001,2005 .— 352 c.
3. UckyccTtBo nporpammupoBanus [Tekct] : [yue6. mocodbue mis By30B] / [. Kayr ; mep. ¢ anmn. C. I
Tpury6 [u ap.] ; mox o6m. pen. FO. B. Kozauenko .— 3-e uzn. — M. : Bunbsime, 2000 . — T. 1 :
OcnoBHbie anroputMsl. - 2000. - 720 c.

JlononHuTeNbHAS TUTEPATypa
1. Anroputmsr: BBonHbIN Kypce [Teker] /Tomac X. Kopmen; niep. ¢ anri.%dAlgorithms Unlocked. M.,
000 "U. A. Bunesmc", 2017

2. I'padbr n anroputmel. CTpyKTYphI TaHHBIX. Monenu Beruucienuit [ Tekcet], yueOuuk aiist By3os/B. E.
Anexcees, B. A. Tananos, -M., Untepuet-Yu-T1 Unpopm. Texuonoruit : BUHOM. Jla6. 3nanwuii, 2006

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HNudopmanmonnsie pecypebl: http://meerc.ifmo.ru/wiki, http://e-maxx.ru/algo/, anexTpoHHbIC
KOHCTICKTBI JIEKIN, y4eOHbIe TOCOOUs 1 COOPHUKH 337134, pa3padoTaHHbIE [T JaHHOTO Kypca.
https://github.com/ asist BBITOTHEHUS 33 JaHHN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, N3y4arolid AUCIHHUIUITHHY "AJNTOPUTMBI M CTPYKTYPBI JTaHHBIX', TOJDKEH C OJHOM CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C APYroil CTOPOHBI, JOKEH HAyYUThCS NPUMEHSTH
TEOPETUYECKUE 3HAHUS Ha IPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYeneniHoe 0CBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca MpuBeIeHO MHHUMAJIbHO HEOOXOMMOE BpeMs JIIsl padOTHI CTY/IEHTa HaJl TEMOH.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— BBITNIOJIHEHHE JIA0OpaTOpPHBIX PabOT, A OCO3HAHHE CBSA3CH MEXIy Teopued M MPaKTHUYeCKUMHU
HaBBIKAMU;

— MOATOTOBKY K 9K3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBiseTcs B Qopme
WHIMBULyaJbHBIX KOHCYJIBTALIUH.

BaxHO 10OUTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHMYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM
Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (BeceHHwUil) - DK3aMeH

3 (ocenHuit) - Dxk3aMeH
PazpaGoTunkm:

A.N. JlobaHoB, 1-p Qu3.-mar. HayK, mpodeccop
B.E. Kapnos, kana. ¢pu3.-mMaT. HayK, JOLCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIHMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUHI

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg HH(OOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHHs AUCHMIUIAHBI « AJITOPUTMBI U CTPYKTYPBI JAHHBIX» 00YYaIOLIUNACS TOTKEeH:

3HATb:
- OCHOBHBIC AJITOPUTMbI COPTUPOBKHU;

- TIPUHIUIBI pabOTHI CTPYKTYP AAHHBIX JAE€PEBO MTONUCKA U XEII-TabIHLIa;
- aJITOPUTMBI IOKCKA KpaTYallnX MyTei B rpade;

- aJNrOpPUTMBI MOCTPOCHUSI MUHUMAJILHOTO OCTOBHOTIO JiepeBa B rpade;

- QJITOPUTMBI BEIYUCIIEHUS] MAKCUMAJIBHOTO TIOTOKA B CETAX;

KITFOUY.
yMeTh:

CTPYKTYpPbI TaHHBIX pa3pekeHHas TalOnuia, AepeBO OTPE3KOB, J[ekapToBO AEpPEBO MO HESIBHOMY

- OLCHUBATH ACUMIITOTHUYCCKYIO CJIOXKHOCTH HCIIOJIb3YCMbIX aJITOPUTMOB U BBI6I/IpaTI> OIITUMAJIBHBIC

QJITOPUTMBI JUIl COBPEMEHHBIX IIPOTrPAMM;

- AHAJIM3UPOBATh 3a1a4y U BBI6I/IpaTB H3 MpCAJIOKCHHOI'O Ha6opa OITUMAJILHBIN AJIrOpuUTM I €€

peleHus;

- PCaIM30BbIBATH OIIMCAHHBIC AJITOPUTMbI U CTPYKTYPBI JaHHBIX HAa A3bIKC C++.

BJIaJeTh:

- IpueMaMi ACUMIITOTUYCCKOTO U aMOPTU3AITMOHHOT'0 aHaJIN3a CJIIOXKHOCTHU aJITOPUTMOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

1. B ueM omin4me MeX1y CTPYKTYPOH TaHHBIX, AaOCTPAKTHBIM THUIIOM JaHHBIX?

2. KakoBo amopTH3npoBaHHOE (Y4eTHOE) BpeMs H00aBiICHHs 3JEMEHTAa B AMHAMUYECKHH MaccuB?

3. Onwumute paboTy anropuT™Ma NoAJEPKKH MUHIMYMa B CTEKE.

4. OnuiuTe KII0YeBbIe MapaMeTpsl aITOPUTMOB COPTUPOBKH.
5. KakoBo cpennee Bpems padboTsl anroputma QuickSort?
6. Onmmure npuniun padboter ABJI-nepesa.

7. B uéM omuuMe ¢ TOYKU 3pEHHUS

nonb3oBatens ABJI-mepeBa ot uépHo-kpacHOro aepena?

8. Kakue ocHoBHbIE TpeOOBaHUS NPEABABISIOTCS K XeI-QYHKIUN?

9. OnuIIKTE IIIOCH U MHHYCBI IBYX BUIOB XeH.I—Ta6J'II/II_I.



10. IIpuBeauTe mpuMep 3agayu, ISl KOTOPOH >KaaHBIA anropuTM JAET HE ONTHMAJBHBIA PE3yNbTaT.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. B uém pa3HuIia MEXTy TIOHSATHSIME CBSI3HOCTH, CHIIBHOW CBA3HOCTH U CIIA00H CBSI3HOCTHU?
2. Kakue TpeOoBaHUs Ha IBPUCTUKY HAKIIABIBAIOTCS B allrOpuT™Me A* 1 mouemy?

3. C moMmompi KakOro airopuTMa M KakuM o0pa3oM MOXHO OOHapyXWTh B rpade IUKI
OTpPHUIIATENILHOTO Beca?

4. OnuIuuTe aaropuTM HENepeceKaroUINXCsl MHOKECTB.

5. Teopema ®opna-dDankepcoHa.

6. Uem OeKOMIIO3UIUS 11O JaHHBIM OTJIMYAETCS OT IEKOMIIO3HINHU 10 BEIYUCICHUSIM?
7. Cenenue LCA k 3agaue RMQ.

8. Cenenne RMQ k 3amaue LCA.

9. JlekapToBO JEPEBO MO HESIBHOMY KIIIOUY.

BMWJIET 1
1.B yem oTiinume Mexay CTPYKTYpOH AaHHBIX, a0CTPAKTHBIM THIIOM JaHHBIX ?
2. KakoBo amopTH3upoBaHHOe (y4eTHOE) BpeMs H00aBiICHHs 3JEMEHTAa B AMHAMUYECKHH MaccuB?

BUWJIET 2

1. OnumuTe paboTy anropuT™Ma MOAJNEPKKA MUHAMYMa B CTEKE.

2. OnuiuTe KII04YeBbIe MapaMeTpsl aITOPUTMOB COPTUPOBKHU.

BWJIET 3

1. KakoBo cpennee Bpems padboTsl anroputma QuickSort?

2. Onmmute npuHOU padotsl ABJI-nepesa.

BUJIET 4

1. B uém ornumume ¢ Toukd 3peHus monb3oBatens ABJI-mepeBa ot ué€pHo-kpacHOro aepena?

2. Kakue ocHOBHBIE TpeOOBaHUS MPEIBIBIAIOTCS K XeI-QyHKIUN?

BUJIET 5

1. OnumuTe MWIFCH 1 MUHYCHI IBYX BUJOB XELI-TA0JHII.

2. IlpuBenute mpuMep 3ajadu, AJII KOTOPOM KaJHBIA alrOpUTM AAET HE ONTHUMAJBHBINA PE3YNbTaT.

BMJIET 6
1. B uém pa3HuIla MEXKTY TIOHSATHUSIME CBSI3HOCTH, CHIILHOM CBA3HOCTH U CIIA00H CBSI3HOCTHU?
2. Kakue TpeboBaHUs Ha DBPUCTUKY HAKIIaBIBAIOTCS B allrOpuT™Me A* 1 mouemy?

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems mpoBeaeHust sx3ameHa 0OydaromMecs MOTYT IOJb30BaThCS MPOTPaMMOi JUCLUILIUHBI, a
TAKXE  CIPABOYHOW  JINTEPAaTypOH,  BBIYMCIMTEIBHOW  TEXHHKOM, KOHCIIEKTaMU  JICKLUM.

DK3aMeH MMPpOBOAUTCA IYTEM OpraHu3aliu CIHCHHUAJIBHOIO OIIpOocCa, IMpOBOAUMOIO B YCTHOI\/’I (bopMe.



