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1. He.]'[l/l, 3a/1a4Y1 U IVIAHUPYEMBIC PE3YyJIbTAThI oﬁyqennﬂ o JTMCHUIIJINHE

K ocHoBHO# menu ocBoeHUs TUCHMIUIMHBI «TexHonorun oOpaOOTKH OONBIINUX AAHHBIX)» MOKHO
OTHECTH (OPMHUPOBAHUE Y CTYACHTOB NMPO(ECCHOHATHHOW KOMIETCHIIMH B O0JACTH pa3pabOTKH U
WCIIOJIb30BAHUS CHUCTEM OOpabOTKM M aHanu3a OOJIBIIMX MACCHUBOB JAHHBIX, H3yYCHHUIO
TEOPETUYECKUX OCHOB ITOCTPOEHUS U (PYHKIITMOHUPOBAHUSI TOJOOHBIX CHUCTEM.

K OCHOBHBIM 3aJ1a4aM AUCIIUIIJIINHBI <<TCXHOJIOFI/II/I 06pa60T1<1/1 6OJH)HH/IX JAHHBIX» OTHOCATCA.

*  Pa3paboTka METOIUK aBTOMATH3aIUU 00paOOTKH OOJBIINX JAHHBIX.

i N3y4nuTh TEOpPETUYECKUE OCHOBBI IOCTPOCHUS CUCTEM 00pa0OTKH M aHAIM3a OOJIBIITNX JAaHHBIX.
® I/I3y‘-II/ITI) OCHOBHBIC S3BIKOBBIC H BI/I3yaJII>HI)Ie CHOCO6I)I OpFaHI/ISaHI/II/I, OTO6pa)KeHI/I$I nu
MaHI/IHYJ'II/IpOBaHI/ISI JAaHHBIMH 110 YHpaBHeHI/ICM CUCTEM O6pa6OTKI/I 1 aHaJ11u3a 60J'II>HII/IX JTAHHBIX.

. N3yunth TeopeTnyeckrue OCHOBBI NOCTPOEHUS U (YHKIIMOHUPOBAHHUS MOJ0OHBIX CUCTEM.

O6yuenne mno gucuummHe «TexHonoruu oO0pabOTKM OONBIIMX JAHHBIX» HANpaBJIeHO Ha
dhopmupoBaHue Yy 00yJarOIINXCSI CICTYIOIINX KOMIIETSHITUH:

Ko u HamMeHOBaHMe KOMIIETEHIINHA NHaukaTopbl 10CTHKEHUS] KOMIIETEHIIUH

[IK-3. CriocoOHOCTH HacTpauBath, | 3HaTh. Ilopsgok ocymiecTBieHuss cOOpKH,
AKCIUTyaTUPOBATh u COIIPOBOXKAATh | HACTPOMKH, FKCILUTYyaTallUM W COMPOBOKICHUS
MH(POPMAITMOHHBIE CHCTEMBI U CEPBHUCHI. MPOTPAMMHBIX 0a30BBIX SJIEMEHTOB

koHGurypauuu WC. TIlopsgok npuemo-
conatounbplx ucoblTanui  HMC.  basoBbie
snemenTsl KoHpurypanmu WC. Tlopsmox
obecrieueHust 00ydeHUs KOMaH bl TPOEKTA.

YmMmern: [loBoauth aHamuM3 W TECTUPOBAHUE
HC. TlpoextupoBaTh wuHTEp(dENch oO0MeHa
JTaHHBIMM; HACTpanBaTh ncC st
ONTUMAJILHOTO pelieHus: 3angad. I[IpoBeputhb
COOTBETCTBHE pabounMx MecCT TpeOOBaHUAM
NC. Co3znaBath peno3uTOpui MpoOeKTa s

XpaHCHHS 0a30BBIX 3JIEMEHTOB
KOH(UTypalum.
Baanersn: Hasbikamu TECTUPOBAHUS

paspabarsiBacMbix Mojayieir MC. HaBbikamu
CO3JIaHHME PETO3UTOpHUs A XpaHEHUs O0a3bl
JTAHHBIX. HaBbikamu YCTaHOBKH
000py/I0BaHUSA B COOTBETCTBHH C TPYAOBBIM
3a/laHUEM.

2. MecTo THCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmMbl
Jucuunnuna «TexHomoruu o06pabOTKM OONBIIMX MAHHBIX» OTHOCHUTCA K YHCITY SJIEKTUBHBIX
JTUCIMILTAH, OCHOBHOU TIPO(eCCHOHATBHONU 00pa30BaTENbHOM MPOTrpaMMBbI.

JucuuninuHa B3aMMOCBsI3aHA JIOTMUECKHM M COJEP)KATEIbHO-METOAUYECKH CO  CIEAYIOIINMHU
qucuuinHaMu 1 npaktukamu OITOIT:

. Teopus BEpOATHOCTEN,;
. [IporpammupoBaHue;
. OcHOBEI 0a3 TaHHBIX,
3. CTpyKTypa H conep:kaHHe TUCHHUIINHBI

OO01ast Tpy10eMKOCTh AUCIUTIIMHBI COCTABIISIET 4 3a4eTHBIX EMHHII, T.C.



144 axapemuueckux dYaca, w3 HuX 128 waca — camocrositenpHas paboTa cTyaeHTOB. Bce oHu
OCBaMBaIOTCs oOyuaronMucs B 9 cemectpe.
Bunpl yueOHBIX 3aHATUH MO TUCHMIUIMHE: JeKIMU — 4 4Yaca, jabopartopHbie 3aHaTus — 12 daca.
@OopMBI KOHTPOJIS — 3a4eT.
Buabl yueGHoii padoThl M TPY10€MKOCTH

(mo ¢popmam 0OyueHust)
3.1.1 3aounast hopma oOydeHus

No Bu yue6Hoii paborbr Kosnuecro | CemecTpnl
n/n 4acoB 9
1 AyIMTOPHBbIE 3aHATHS 16 16
B toMm uucne:
1.1 | Jlexiumu 4 4
1.2 | CemmuHapcKkue/IpakTUYECKUE 3aHATH
1.3 | JlaboparopHbIe 3aHATHS 12 12
2 CamocrosiTesibHasi pabora 128 128
3 IIpoMe:kyTouHasi aTTeCTALUSA
3auer
Wroro: 144 144

3.1. TemaTuyecKUil IJIAH U3YYEeHHUS JUCHMIIIHMHBI
(mo ¢popmam 00yueHMs1)
3.2.1 3aounas opma oOydeHuUs
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1 MaremMaTtuueckue OCHOBBI — aHanm3a | 34 1 3 32
JITOPUTMOB
2 [Ipoexthl «Bpmykmas o6Oosoukay u | 34 1 3 32
«M300paskeHne TpoeKIHU NOJIUIpay
3 Peanuzarust CTpyKTyp NaHHBIX 34 1 3 32
4 CopTupoBKH 34 1 3 32
Hroro 144 4 12 128

3.3 Conep:xanue TUCHHUILTHHBI
MaremMaTH4YecKHe OCHOBBI aHAJIN3Aa aJITOPUTMOB
AcumnToruyeckue 0003HaYCHHsSI U CpaBHEHUE cKopocTeil pocta ¢pyHKIui. CtanaapTHble QYHKIIUU U
o6o3HayeHus. CyMMHpPOBaHUE U OLIEHKHU CyMM. [IpuMeHeHne pa3iuyHbIX MaTeMaTHYECKHX METO0B
JUIS aHAJIM3a CII0)KHOCTU aJIrOPUTMOB. PeKkyppeHTHBIE COOTHOIICHUs. MeTo/ MoACTaHOBKH. MeTo
utepanuii. O01as TeopemMa 0 peKyppeHTHBIX COOTHOIICHUSX U IPUMEPHI €€ IPHUMEHEHHUSL.

IIpoexTsl «Bpinykias 0601049ka» u «300paxenne NnpoeKnuy MOJTHIAPA»

I'papuueckuit uHTepdeiic npoekra "Brimykias o6onouka". Moaynu M mOTOkM B sA3bike Ruby.
Mo udukanus 3TalOHHOTO Koja mpoekta "Beimyknmas o6onouka" B COOTBETCTBUH €
UHAMBUIYAIbHBIMU 3aaHusIMH. [Ipoekt "M300paxkeHune npoekuuu noiaudapa’. 3ajaHue MOJIU3/pa.
N300paxkeHue MpoeKkuuu TMoyudapa 0e3 yAaldeHus HEBUAUMBIX JUHUM. TeHn Hu MpocBeTHI.
OpHoMepHble koopauHaThl. TeHb oT rpaHu. llepecedeHne oTpe3ka ¢ MOIYIPOCTPAHCTBOM.
OnTuMu3anus 3TaJOHHOTO KojAa mpoekra "M3o0pakeHue MpoeKkuuu noiamdapa’: oTaeneHue (as3bl
BBIUMCIIEHUH OT (a3bl U300paKeHUs], yaaneHne 1yOonukaTtoB péoep, MPeAKOMIMIALMS rpaHel, yuét
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0COOEHHOCTEH B3aMMHOTO PACHOJIOKEHHsT pEOep M TpaHel, rHe3foBaHUe TpaHei. Moaudukanus
STAJIOHHOTO Koja mpoekra "M300pakeHwe mOpoekuuu NoJudapa” B COOTBETCTBUH €
UHAUBUAYAJIbHBIMHU 3aJIaHUSAMMU.

Peanu3zaums CTPyKTYp AaHHBIX

HenpepriBHbIE U ccbUIOYHBIE peanu3auuu. HenpepbiBHas peanuzanys OTpaHUYEHHOTO CTEeKa U
ouepenu, JBYX M TpEX CTEKOB, OTPAaHUYEHHBIX B COBOKYIHOCTH, Ha 0a3ze Bekropa. OILeHKH
spdektuBHOCTH. CCBUIOYHBIC peaM3alMK  CIUCKOB. Pa3nnyHple  cHocoObl  peanu3anuu
JTUHAMHAYECKOTO0 MHOXECTBa (JIMHEHHBIM U TIOCJIENOBATEIbHBIM IMOUCK, Talnuia ¢ MOpsSIMOn
azpecanie u OuToBast peanm3anys). Xem-Tadausl U xem-QyHKun. OueHkd 3¢ (HEeKTHUBHOCTH.
JlepeBbsi U OCHOBHBIE OIIPENEICHUs, CBsI3aHHbIE C HUMM. [lperncTaBieHHEe KOPHEBBIX JI€PEBBHEB
(IBOMYHBIX M CHJIBHO BETBALIMXCS). JIBOMUHBIE IepeBbs MOMCKA U onepauuu Haa HUMH. [locTtpoeHue
UJeabHO COAJIAHCHUPOBAHHOTO JEpeBa C 3a/JIaHHBIM YHCIIOM Y3JI0B M €ro 00XoJ (TpH BapuaHTa).
OneHka BBICOTHI CIy4aifHOTO JBOMYHOTO JiepeBa MoMcKa. AHAIU3 MOKMCKA C BKIIOYEHHEM IO JAEpPEBY
u BbIBOJBI M3 Hero. llpencraBnenue o0 umaeanbHO cOanaHcupoBaHHbIX, ABJI um kpacHO-u€pHBIX
JIBOMYHBIX JIEPEBBAX MOUCKA. VX cpaBHUTENbHBIE XapaKTEPUCTUKU U 00JIaCTU IPUMEHEHUSI.

CoprupoBku

BHyTpeHHuEe COPTUPOBKHU U UX OCHOBHBIE XapaKTepUCTUKH. COPTUPOBKA MPOCTHIMU BKIIIOUEHUSIMHU U
aHann3 e€ cnokHOCTH. COpTUPOBKH MPOCTHIM BBIOOPOM U TpOCThIM oOMeHOM. Ilpocreiiue
MOAU(PUKAIIUN MTY3bIPHbKOBOM COPTUPOBKH. AHaNM3 cliokHOCTH. CopTupoBKa ciusiHueM. OueHku eé
€MKOCTHOU M BpeMeHHOU 3(PPEKTUBHOCTH C MOMOULIBI0 TEOPEMBI O PEKYPPEHTHBIX OlleHKaX. Mnes
MUpaMHUIaIbHOW COPTUPOBKU (COPTHUPOBKU C MOMOIIBIO KyuH). Peanusanus nupamuabl Ha MacCUBE.
NtoroBsiii anroput™ U aHaiau3 3PpQGEeKTUBHOCTH MUPAMUIATLHON COPTUPOBKHU. bricTpas copTUpoBKa.
PexypcuBHass u wutepanmonHas Bepcun. OreHka TIyOuHbl cTeka. CpaBHeHHE OBICTpOH U
NUPAMUJATBHON COPTUPOBOK. BHenmHue copTupoBku. [Ipoctoe, €CTECTBEHHOE W MHOTOIYTEBOE
cnusiHue. MHorodasHast COpTUpOBKa M Ha4alibHOE pactipesenenne cepuid. OneHkr 3 HEeKTUBHOCTH U
METO/Ibl TIOBBIIIEHHE CKOPOCTU pabOThl BHEIIHUX COPTHPOBOK. Teopema o HIKHEH TrpaHUIle ducia
0OMEHOB JUIsl MPOU3BOJBHOTO AIrOpUTMAa BHYTPEHHEH copTUpOBKHU. [IpuMepbl anbTepHATHUBHBIX
0osee OBICTPBIX AITOPUTMOB (COPTHpPOBKa MOACUYETOM M LuU(poBas coptupoBka). llpumenenue
TEOPEMbl O PEKYPPEeHTHBIX OIEHKaxX Uil I[OJY4eHUs OLEHOK BpeMeHHOH 3ddexTuBHOCTH
MUpaMHUIaIbHON U OBICTPOIl (B XyALIEM, JIYULIEM U CPEHEM CIIydae) COPTUPOBOK.

4, Y4ebHo-MeToquueckoe 1 HHGOPMAIMOHHOE 0OecreueHue
4.1. OcHoBHas JHTEpaTypa
1. Meiiep, b. UHCTpyMEHTBI, aTOPUTMBI U CTPYKTYPBI ITaHHBIX : ydeObHoe nocobue / b. Meiiep.
— 2-e u3a. — Mocksa : UHTYUT, 2021. — 542 c. — Texkcrt : 3neKTpoHHbI# // JlaHb : 31eKTpOHHO-
oubnmuoreynas cuctema. — URL: https://e.lanbook.com/book/100603 (mara oOpamienus:
25.09.2023). — PexuM gocTyma: i aBTOPHU3. MOJIb30BATEIICH.

2. CripomsiTHuKOB, B. I1. CTpyKTYpBI ¥ anroputmbsl 00padoTK AaHHbIX: [IpakTukym : ydeOHOe
nocobue / B. II. CeipomsarnukoB. — Mocksa : PTY MHUPDA, 2020. — 244 c.— Teker:
ANIEKTPOHHBIN // Jlanb : ANIEKTPOHHO-0MOIHNOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/163915 (mata oOpamenus: 25.09.2023). — Pexum nocrtyma: s

aBTOPU3. IIOJIb30BaTEIICH.

4.2.  JlomonHMTENbHAs IUTEpaTypa
1. AmanaceBud, C. A. CTpyKTypbl ¥ aJrOpuTMbl 0OpaOOTKH JaHHBIX. JIMHEHHBIE CTPYKTYPHI :
yuebnoe nocobue / C. A. Ananacesuu. — Cankt-IlerepOypr : Jlans, 2022. — 136 ¢. — ISBN 978-5-
8114-3366-7. — Texct : anekTpoHHbIN / JlaHb : »3nekTpoHHO-OMOIMOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/206261 (mata oOpamenus: 25.09.2023). — Pexum goctyna: s
aBTOPH3. MOJIb30BATEICH.



2. Makmanos, A. B. Bonemme nanusie. Big Data / A. B. Makmanos, A. E. XXypasnes, JI. H.
Teiaapikapb. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 188 c¢. — ISBN 978-5-507-
46866-9. — Tekcr : anektponHblii / Jlanb : snekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/322664 (mata oOpamenus: 25.09.2023). — Pexum pgocrtyma: s
aBTOPU3. IIOJI30BATEIICH.

3. HypmaroBa, E. B. VYmnpasnenue OonpmnmMu 0a3amMH JaHHBIX M BBICOKOHATPY)KEHHBIMHU
cucremami : yueOHoe mocodue / E. B. Hypmarosa, P. @. Xamna6us, JI. B. bynuna. — Mocksa : PTY
MUPDA, 2019. — 120 c. — Texcrt : anekTpoHHsbIi // JIaHb : 37eKTpOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/171496 (nara obpamenus: 25.09.2023). — Pexxum moctyma: st
ABTOPU3. IIOJIB30BATEIICH.

4.3  DuekTpoHHbIe 00pa3oBaTebHbIE PeCcypChl
DNeKTpOHHBIN 00pa3zoBaTenbHbIN pecypc TexHooruu o0padoTku OONBIINX JAHHBIX:
https://online.mospolytech.ru/course/view.php?id=12091

5. MarepuajibHO-TEXHHYECKOE oDecrieyeHne
5.1 TpeGoBanusi K 000pPy10BAHUIO U TIOMEIIEHUIO /11l 3AHATHH

JlaGopaTopHbie pabOTBl M CaMOCTOsATENIbHAs padOTa CTYACHTOB JIOJDKHBI TPOBOJIUTHCS B
CHENMAaIN3UPOBAHHON ayIUTOPUHU, OCHAILIEHHONM COBPEMEHHON OPITEXHUKONW W IEPCOHAIBHBIMU
KOMIIBIOTEpAMU C TIPOTPAMMHBIM OOECIEYeHHEM B COOTBETCTBHHM C TEMATHKONW W3ydaeMoro
Marepuana. Yucino pabodmx MECT B ayJIUTOPUHU JOJDKHO OBITH JIOCTATOYHBIM ISl 00€CTIeUeHUs
WHIUBHAYyATbHOW pPaboThl cTyneHTOB. PaGodee mecTo mpemnomaBatens JOKHO OBITH OCHAIEHBI
COBPEMEHHBIM KOMITHIOTEPOM C TMOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTCHHBIH JKpaH, WIN
MHBIM aHAJIOTUYHBIM N0 (YHKIIMOHAJILHOMY Ha3HAUYEHUIO 000PYIOBAHHEM.

5.2 TpeGoBaHus K MPOTPaMMHOMY 00€CIICUEHHUIO
Jlnst  BBIMOJTHEHUs JabOpaTOpHBIX pPabOT ¥ CaMOCTOSATEIHLHON paboThl HEOOXOIUMO
cleayoliee IporpaMMHOE o0ecrieueHue:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4 Be6-6payzep, Chrome.
6. MeToauyeckue peKoMeHIauu

6.1. Meroanueckne peKOMeHIAIUY JIJISl IPENoAaBaTeJisi 0 OPraHu3anun 00y4eHust

1. Ilpu moAroToBKe K 3aHATHUSM CIEAYyeT MpeIBAPUTENIbHO MPopaboTaTh MaTepuai 3aHATHUS,
MPEelyCMOTPEB €ro Mojiauy TOYHO B OTBEACHHOE Ui 3TOTO BpeMs 3aHATHS. CieayeT MOJAroTOBUTH
He0OXOoIMMbIe MaTepuaabl — TEOPETUUYECKHE CBeIeHUS, 3a1auu u Ap. [Ilpu mpoBegeHuM 3aHATUA
clieyeT KOHTPOJUPOBATh M0Jady MaTepuaia U pelleHue 3aJlaHuil ¢ y4yeToM Yy4eOHOTO BpeMeEHH,
OTBEJICHHOTO JIJIs 3aHSATHSL.

2. Ilpu mnpoBepke pabOT U OTYETOB CJEIyeT Y4YUTHIBATh HE TOJIBKO TMPAaBUIBLHOCTH
BBITIOJIHEHUS 3aJaHUii, HO ¥ ONTHUMAaJIbHOCTh BBIOPAHHBIX METOJOB pEIICHUS, MPABUIBHOCTh
BBITIOJIHEHUS BCEX €r0 I1aroB.

3. Ilpu opraHuzauuvd U TPOBEACHUS DK3aMEHOB B TMPAKTUKO-OPHUEHTUPOBAHHOUN (opme
ClieTyeT UCIOJIb30BaTh YTBEPKIeHHbIEe Kadenpoit MeTonndyeckie peKoMeHIalHu.

6.2. Meronnueckue ykazaHusi AJ1s1 00y4ar0IHUXCH M0 OCBOCHUIO 1M CHMILINHBI

N3yuenne AUCHUIUIMHBI OCYLIECTBISIETCS B CTPOIOM COOTBETCTBUU C II€JIEBOM YCTAHOBKOM B
TECHOM B3aMMOCBS3M C Yy4eOHBbIM MIaHOM. OCHOBON TEOpEeTHYEeCKOW TMOATOTOBKH CTYACHTOB
SIBJIIOTCS ayIMTOPHBIE 3aHATHS, Ta00PaTOPHBIE paOOTHI.

B mpormecce camocTosiTensHOM pa0OTHl CTYACHTHI 3aKpEIJISIOT W YIAyONsIOT 3HaHUA,
MOJIyY€HHBIE BO BpEMs ayJAUTOPHBIX 3aHSITHH, J0pa0daThIBalOT KOHCIIEKTHI U 3alMCH, TOTOBATCS K
MIPOBEJICHUIO U 00padaThiBalOT Pe3yabTaThl JTa0OPATOPHBIX PadOT, TOTOBATCS K MPOMEKYTOYHOMN
aTTecTalliy, a TAKKe CAMOCTOSITENIbHO M3YJaroT OTAENbHbBIE TEMbI YUeOHOUW MPOrpaMMEl.


https://online.mospolytech.ru/course/view.php?id=12091

Ha 3aHsATHSX CTYAEHTOB, B TOM YHUCIIE NPEANOJararluX IPAKTHUECKYH AEATEIbHOCTb,
OCYIIECTBIIAETCS 3aKPEIUICHHE OJIyYEHHBIX, B TOM YHCJIE U B MPOLECCE CaMOCTOSTEIbHONW paboThI,
3Hanuil. Oco0oe BHUMaHME OOpaIlaeTcsi Ha pa3BUTHE YMEHHH W HABBIKOB YCTAHOBJICHUS CBSI3H
MOJIOXKEHUH TEOPUH € MPO(HECCUOHAIBHON IESITENbHOCTIO OYAYIIET0 CHENHAINCTA.

CamocTrosiTenbHas paboTa OCYLIECTBIISETCS WHAUBUAYanbHO. KOHTPOIB caMOCTOATEILHOMN

paboThI opranusyercs B IBYX (popmax:
CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;
KOHTPOJIb CO CTOPOHBI IpernogaBaTesiell (TEKYIINi 1 IPOMEKYTOUHBIN ).
Kpurepusimu olleHKH pe3ylIbTaTOB CaMOCTOATEIbHOM PabOThI CTYJICHTA SIBIISTFOTCS:
YPOBEHb OCBOEHHMSI CTYACHTOM Y4€OHOTO MaTepuana;
YMCHHA CTYACHTA HCIOJIB30BAaTh TCOPCTUUCCKUE 3HAHUS IIPHU BBINIOJHCHUHW HNPAKTHYCCKHUX

3a/1a4;

c(OpMUPOBAHHOCTh KOMITETEHIINH;
oopmiieHre MaTepuana B COOTBETCTBUH C TPEOOBAaHHUSIMU.
7. MDOHJ OLEHOYHBIX CPEJACTB

7.1 MeToabl KOHTPOJIS M OLICHUBAHMSA Pe3yJIbTATOB 00yUeHHus

B mpouecce 00ydeHus MCHOJIB3YIOTCS CIEAYIOIINE OLIEHOYHbIE (POPMBI CAMOCTOSTEIBHON PabOThI

CTYJICHTOB,

aTTeCcTaIui:
MIPOBEPKA JOMAIIIHUX 3a/IaHAN;
MIPOBEpKa FOTOBHOCTHU CTYAECHTOB K IIPOBEIEHUIO J1a00paTOPHBIX padoT;
MIPOBEPKA BHIIOJTHEHHBIX J1a00paTOPHBIX padoT;
MIpOBepKa KypCOBBIX padoT;
IIPOBEICHUE PK3aMEHa.

OLICHOYHBIEC CpPCACTBA TCKYIICTO KOHTPOJA YCICBAEMOCTH U IMPOMECKYTOUYHBIX

7.2 lllkana u KpUTEPUM OLEHMBAHUS Pe3yJIbLTATOB 00yUeHUsI

IToka3zaTeseM oeHMBAHMS KOMIIETEHIIMA HA PA3JIMYHBIX dTanax ux ¢opMupoBaHus
SIBJIsIETCH JOCTHKeHHe 00y4aloIUMHUCS IIAHUPYEMbIX pe3yJIbTaTOB 00y4eHusl 1o

AUCIUIINHE,
Kpurepun ouenuBanus
Iloka3zarennb
2 3 4 5

IIK-3. CnocoOHOCTh HACTpaWBaTh, OKCILIyaTUPOBATh M COMPOBOXKAATh HMH(POPMAIIMOHHBIE
CUCTEMBI ¥ CEPBHCHI.
IIK-3.1. OOyuaromumiics | OOyuaromuiics OOyuaromumiics | OOyuaromuiics
3narb: [lopsamok JEMOHCTPHUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | IEMOHCTPUPYET
OCYILIECTBIICHHS MIOJTHOE HEIOJIHOE JaCTHYHOC MTOJTHOE
cOOpKHU, HACTPOUKH, | OTCYTCTBUE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
SKCIUTYaTaIlH U | WM CIIETYIOIINX CIIETYIOIINX CJIeTYIOIIHNX
COIIPOBOXKIACHUS HEAOCTAaTOYHOE | 3HAHUM, 3HAHMH, 3HAHUMH,
MPOrPaMMHBIX COOTBETCTBHUE yKa3aHHBIX B | yKa3aHHBIX B | yKa3aHHBIX B
0a30BBIX DIIEMEHTOB | MaTepHaly UHAMKATOpax WHANKATOpax WHANKATOpax
koHpurypauuu MC. | TuCHUTUITMHBI KOMIICTCHITH I KOMIICTCHITH I KOMIICTCHITHI
[Topsimox  mpuemo- | 3HaAHUH, JUCITATITAHBI JUCITATIITAHBI JIUCITATIITAHBI
CAATOYHBIX yKa3aHHBIX B | «3HaTh» (cM. . | «3HaTh» (CM. M. | «3HAaTB» (CM. TL
HCTIBITAaHU I UC. | unnukatopax 3). Homyckatotcs | 3). Ho | 3). CBoOoHO
ba3oBbie 37€MEHTHI | KOMIIETCHIIMH | 3HAYUTEIIbHBIC JOTTYCKAIOTCs OTIepUpyeT
koHpurypamuu MC. | TUCIUTUTMHBI OIIIHOKH, HE3HAYUTENbHbIE | MPUOOPETEHHBIMU
[Mopsimok «3HaTh» (CM. M. | MPOSIBIIAETCS OIIIHOKH, 3HAHUSIMU.




oOecrieueHus 3). HEJOCTAaTOYHOCTh | HETOYHOCTH,
o0Oy4eHHsT KOMaH[blI 3HaHMM, 1O pAAY | 3aTPyAHEHUS
[IpOEKTa. IIOKa3aTeeu, npu
IIK-3.2. oOyyaromuics AHATTUTHYECKUX
Ymers: [loBoauts HCTIBITHIBAET orepanusx.
aHaJIn3 u 3HAYUTEJIbHbIE

tectupoBanue UC. 3aTpYAHECHUS IIPU
[IpoextupoBath OIIEpUPOBAHUU

UHTEpQEHCh 3HAHUSMH  TIpU

oOMeHa JaHHBIMU; UX IEepeHoce Ha
HactpauBatb  MC HOBBIE CUTYalUH.

JUIS  ONTUMAJbHOTO

pelieHus 3ajad.

[IpoBeputh

COOTBETCTBUE

pabounx MeCT

tpeboBanusm  UC.

Co3naBath

pEeno3uTOpUi

MIPOEKTa TUIs

XpaHeHHusI 0a30BBIX

3JIEMEHTOB

KOH(UTypaiuu.

IIK-3.3. Buaangers:

Hagsikamu

TECTUPOBAHUS

paszpabaThIBaeMbIX

MOIyJIei HcC.

Hasikamu

CO3/1aHHe

peno3uTopus s

XpaHCHHS 0a3bl

naHHbIX. HaBpikamu

YCTaHOBKH

000pyI0oBaHUs B

COOTBETCTBUU c

TPYIOBBIM

3aJlaHUEM.

[Ixanel o1leHUBaHUA PE3YyIbTATOB IPOMEKYTOUYHOM aTTECTALMU U UX ONIMCAHUE:
®opma NPOMEKYTOYHOM aTTeCTAlUM: 3a4€eT.

[IpomexyrouHas arrectanus oOydarommxcs B ¢opme 3aué€ra MPOBOAUTCA IO pe3ylbTaTaM
BBITIOJTHEHUSI BCEX BHUJAOB YueOHOW paboOThl, MPEAYCMOTPEHHBIX Y4YEOHBIM IUTAHOM IO JaHHOM
JTUCHUILTAHE (MOJYIIO), P 3TOM YYUTBHIBAIOTCS PE3yIbTaThl TEKYIErO KOHTPOJS yCIEBaeMOCTH B
TeyeHne cemecTpa. OlleHKa CTeNeHW AOCTIKCHHSI OO0YyJarolMMHCS IJIAaHUPYEMBIX pPe3yJlbTaToOB
oOyueHusT MO JWCHUIUIMHE (MOAYNIO) TPOBOJUTCS TWpEMoAaBaTeNieM, BEAYIIUM 3aHSATUS TI0
JUCHUILIMHE (MOMYII0) METOJIOM 3KCIEpTHOM olleHKU. [lo mToram mpomMexyTodHOU arTecTaluu Mo
JUCHUIIIMHE (MOJIYJI0) BBICTABIISIETCS OLICHKA «3aUTEHO» WM «HE 3aUYTEHO.

K mpomMexxyTouHOl aTTecTaluy JOMYCKAIOTCS TOJIBKO CTYAEHTHI, BBHIOJIHHUBIINE BCE BUIbBI
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y4eOHOi1 paboThI, IPeTyCMOTPEHHBIE paboyeil MporpaMMoi 1Mo TUCIHUILIHHE.

Il xa
Ja Onucanue
OlleHMBaHUA
BeImiostHeHBI BCe BH/IBI YI€OHOUW pabOThI, TPEIyCMOTPEHHBIE Y4COHBIM
wiaHoM. CTyIeHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUW, HABHIKOB
NPHUBEJCHHBIM B TaOMWIAX T[OKa3aTeled, OmepupyeT MNPHOOPETCHHBIMU
3a4TeHo 3HaHUSIMH, YMEHHUSIMHU, HAaBBIKAMH, PUMEHSET UX B CUTYallUsSIX MOBBIIICHHON

CJIOKHOCTH. HpI/I 9TOM MOTYyT OBITH JOMMyHICHbBI HE3HAYHUTCIBbHBIC OHII/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUSA ITPU aHATUTHUYICCKUX OIICpaluiaXx, MMEPCHOCC 3HAHUH
n YMGHI/H\/JI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallUH.

He BbimonHeHn oauH wunu  Oosiee  BUAOB  y4eOHOM  paOoOTHI,
MPEeTyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyIEHT OEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE 3HAHMN, YMEHMH, HaBBIKOB IIPUBEICHHBIM B TabiIMLIax
He 3auteno | mokasarenel, TOMYyCKalOTCsA 3HAUYUTENIbHbBIE OIINOKH, MPOSIBISETCS OTCYTCTBUE
3HAHWUM, YMEHUWI, HAaBBIKOB MO Py IOKAa3aTeliel, CTYACHT HCHBbITHIBAET
3HAYUTENbHbIE 3aTPyIHEHUS TIPU ONEPUPOBAHUU 3HAHUAMU U YMEHUSIMU TpU
HX MEPEHOCE HAa HOBBIE CUTYalUH.

®opmMa NPOMEKYTOUHOM aTTecTAllUM: IK3aMeH

[IpomexxyrouHasi arrectanusi oOydaromuxcs B (GopMe dK3aMeHa MPOBOAUTCS IO pe3yabTaTaM
BBITIOJIHEHUSI BCEX BUJOB Yy4eOHOU pabOThI, MPENyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JIaHHOMW
JMCUUIUIMHE, TIPH 3TOM YYHUTBHIBAIOTCS PE3YJIbTAaThl TEKYIIETO KOHTPOJIS YCIEBACGMOCTH B TECYCHHUE
cemectpa. OleHKa CTENEHH JOCTHKCHUSI 00YJaIOIUMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0yYCHHUS IO
JMCIUIUIMHE TIPOBOJAMUTCS TPENoIaBaTesieM, BEAYIUM 3aHITHS IO JUCIUILTNHE METOJIOM DKCIIEP THOM
orieHKH. [1o uTOoraM MpoMeKyTouHOU aTTECTAIlMH 1O TUCIUIUIMHE BBICTABIISICTCS OLEHKA «OTIHYHOY,
«XOPOIIOY,

«YIIOBJICTBOPUTEILHOY» UM «HEYIOBJICTBOPUTEIIHHOY.

K npomexyTodHOW aTTecTaluy JOMYCKAITCS TOJBKO CTYACHTHI, BBINOJHHUBIINE BCE BHJIBI
y4eOHO# paboOThI, TpPEAyCMOTpEHHBIE paboueil mporpaMmod Mo AuCHUIUIMHE «TeXHOJIOTUH
00pabOTKH OOJIBITUX JTAaHHBIX» (BBITIOJHUIN IPAKTHYECKUE U JTa00paTOpHBIC pabOTHI).
IIxajaa oueHUBaHUA Onucanmne

BpImmoHEeHBI BCE€  BUJIBI y‘Ie6H0ﬁ pa6OTBI, MMpEaAYCMOTPCHHDBIC
y‘le6H]':>IM IIJIaHOM. CTy,I[CHT ACMOHCTPUPYCT COOTBCTCTBHUC 3HaHPII>i,
YMCHHﬁ, HaBbIKOB NPHUBCACHHBIM B Ta6n1/1uax HOKaSaTCHeﬁ,
OT1iIm4HO OIICPUPYCT HpI/IO6peTCHHBIMI/I SHaHUAMU, YMCHHAMHU, HABBIKAMU,
[IPUMCHACT HUX B CUTyallUAX MOBBIIIIEHHON CJI0KHOCTH. HpI/I 9TOM
MOT'YT OBITh AOMYIICHBI HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH,
BaTPYAHCHUA TIPU AHAJIMTHYCCKUX OIICpaluiax, MEPEHOCE 3HaHUHN U
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallHH.
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BoinosiHeHbl Bce  BHJBI  y4eOHOM pabOThl, IPEAYCMOTPEHHBIE
Xopo1o yueOHbIM 11aHOM. CTyJJeHT B OCHOBHOM JIEMOHCTPUPYET
COOTBETCTBUE 3HAHWW, YMEHH, HAaBBIKOB MPHUBEJICHHBIM B TaOIMIaX
roKaszaTesiei, onepupyeT NpruoOpEeTeHHBIMU 3HAHUSIMH,

YMEHMSIMHM, HAaBbIKAMH, MPUMEHSIET UX B CUTyalUsX IOBBIIIEHHOU
cJ10’kHOCTHU. [Ipu 3TOM MOTYT OBITH JOMYIIEHBl HEKOTOPHIC OIITHOKH,
HETOYHOCTH, 3aTPYAHEHUS [IPU AaHAJTUTHUECKUX OIEpaLUsIX, IEPEHOCE
3HAHWI U yMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUH.

CTyeHT  JI€MOHCTPUPYET  YAOBJIETBOPUTEIBHOE  COOTBETCTBHE
3HAHWH, YMEHHIA, HAaBBIKOB NMPUBEICHHBIM B TAOJMIAX IMOKa3aTesei,
Y IOBIIETBOPUTEIBHO TOITYCKAIOTCSl YMEPEHHbIE OIINOKHU, MPOSIBISETCS] HEMOJIHOE HaIUUNE
3HAHWUM, YMEHUW, HAaBBIKOB II0 pAdy IIOKa3zarejled, CTYIEHT
VCIIBITBIBACT 3aTPYAHEHHS IPH ONEPUPOBAHMU 3HAHUSAMU W
YMEHUSMH MPH UX MIEPEHOCE HA HOBBIE CUTYAILINH.

He BbimonHeH oauH uian  Oojiee  BUAOB y4yeOHOUW  paloOTHI,
MPEeIyCMOTPEHHBIX Yy4eOHbIM TUIaHOM. CTYIEHT JIeMOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHWHA, YMEHHI, HABBIKOB TIPUBEJACHHBIM B
HeynoBneTBopuTeIbHO — [TAaONMUIAX TIOKA3aTelel, JOIMYCKAroTCs 3HAYUTENBHBIC OLIMOKH,
MPOSIBISIETCST OTCYTCTBHE 3HAaHWH, YMEHHH, HABBIKOB TI0 PSY|
MoKa3aTelieil, CTYIEHT UCTIBITHIBACT 3HAYUTEIBHbIC 3aTPYIHEHHS TIPH
OTIEPUPOBAHNH 3HAHUSAMH M YMEHUSMH IIPH UX NIEPEHOCE HAa HOBBIC
CUTYaIHH.

7.3 OueHo4HbIE CPeACTBA

IIpumepHblil NepeyeHb BONMPOCOB K JK3aMeHY MO aucHUIUIMHe «TexHosormu o0padoTKH
00JIbIINX TAHHBIX»:

1.

Ompenenenne acumnrotruueckoro obtosnadenus $f(n)=Theta(g(n)$, ero ocHoBHBIE CBOHCTBa
(HamMYMe WM OTCYTCTBHE TPAH3UTHUBHOCTHU, PE(IEKCUBHOCTH, CUMMETPUYHOCTH). [Ipumepsr.
AHanorus c OTHOLUICHHEM PAaBEHCTBA HA YMCIIOBBIX MHOXKECTBAX.

. @opMyIMpPOBKA OCHOBHOU TEOpPEMBI O PEKYPPEHTHBIX OLIEHKAX U WJUIIOCTpAIsl MPUMEHEHUS e

JJIA TIEPBOIO U3 pacCMaTprUBACMbIX B Hel CJIydac€B HC MCHEC, YEM Ha TpéX Pa3IUuYHBIX IPpUMEpax.

. CDOpMyJ'II/IpOBKa OCHOBHOM TCOPEMBI O PCKYPPCHTHBIX OLCHKAX W WIUIHOCTpAlUs NPUMCHCHUA eé

IJIs1 BTOpPOI'0O U3 paCcCMaTpruBacMbIX B Hel CJIy4acB HC MCHCC, YEM Ha TpéX PAa3JINYHBIX IIpUMCEpPaAX.
CDOpMyJ'II/IpOBKa OCHOBHOM TCOPEMBI O PCKYPPCHTHBIX OLCHKAX W HWIUIHOCTpalusd IIPUMCHCHUSA eé
AJI1 TPETHETO U3 PACCMATPUBACMEBIX B Hel CJIyqacB HC MCHECC, UCM Ha TpéX PAa3JIMYHLIX IIpUMCEpPaAX.

. @opMyIMpOBKa OCHOBHOW TEOPEMBI O PEKYpPpPEHTHBIX oleHKax. [Ipumepbl (He MeHee TpPEX)

CHTyaHHﬁ, B KOTOPLBIX 9Ta TCOpEMaA HC ITPUMCHHNMA.

. OHpeI[eJ'IeHI/IC BBIITYKJIOTO MHOKECTBa U BBIHYKHOﬁ 000JI0YKH. HpI/IMCpLI. TodHas mocTaHOBKa

3aJjaud, paccMaTpuBaeMoll B 3TaJOHHOM BepcuM mpoekta "Beimyknas o0osiouka", U omucaHue
nJeu e€ peleHus.

. OCHOBHBIE KJIaCChl, 3aJalOllM€ BBHITYKIYI0 000JIOUKY, HCIOJb3yeMble B MpoekTe "Brimyknas

o0oouka".

. Knmacc R2Point. [IpuMeHeHre BeKTOpHOI aireOpbl U aHATUTHUECKOW T€OMETpUH MIPU peatu3aluu

HCKOTOPBIX METOJOB 3TOTO KJIaccCa. I/IJ'I.IIIOCTpaI_II/ISI Ha IpuUMEpax BO3MOXHOCTHU HCIOJIB30BaHUSA
MCTOZOB 3K3CMILIApa BMECTO MECTOJOB KJIacCa U HaO60pOT.

. Ucnonb3oBanue rpadpudeckoro uurepdeiica B nmpoekre "Brimyknas obonouka". I[IpeoOpa3oBanue

KOOpAUHAT, pUCOBAHUC TOYCK, OTPE3KOB U MHOTOYT'OJIbHUKOB.

10. [lonsitue pebpa, OCBEMIEHHOrO U3 3adaHHOW TOouku. Peamuzammsa wmetoma light?.
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Hcnonb30oBaHue MOHATHSI OCBEIIEHHOCTH TIPH peau3aliny Meto/a initialize kiacca Polygon.

11. Hcnons3oBanue uaei U pparMeHToB Koja rnpoekra "Breimykias o6onouka" npu HalMcaHuu
MaKCHMAJIbHO 3(PQEKTUBHON MPOrpaMMBbI, BBICHSIONICH, JIGKHUT JIM TOYKa Iuockoctd M(X,Y)
CTPOT0 BHYTPU HEKOTOPOT'O TPEYroJIbHUKA, 3aJaHHOTO0 KOOPAMHATAMU €r0 BEPIIHH.

12. Omnpenenenue mnonmdapa W crnocod ero 3amanus. TouHas TOCTAaHOBKA 3ajayd,
paccMaTrpuBaeMoOil B JTAJIOHHOW Bepcum mpoekTa "M3o00pakeHue mpoeknuu mnoymdapa’, u
onucaHue e€ perieHns 0e3 yJajleHuss HEeBUIUMbIX JIMHUH.

13. OcHOBHBIE KJIAcChl, 3aJal0lMe TOJUJP, HUCIHOIb3yeMble B TpoekTe "M3o0paxenue
npoekuun nommdapa”. Kmacc R3 u mpuMeHeHne BEKTOpPHOW anreOpsl UM aHAIUTUYECKOU
TFE€OMETPHHU NP peaIn3alii HEKOTOPBIX METOJIOB ATOTO KJlacca.

14. Wnes peuienus 3agaun yaajieHus HEBUAUMBIX JIUHUM B nipoekte "M300paxeHne npoeKuuu
nosmdapa. TeHn, IpOoCBETH M OJJHOMEPHBIE KOOPAMHATHL. Peann3anus MeTooB Kiacca Segment.

15. VYuér Tenu Ha pebpe ot oHoM rpanu. [Ipusma "Tensp". Onucanue meto10B kinacca Edge.

16. ['eomerpuueckre OCHOBBI pELIEHUS 3a7aud HAXOXKJACHUS IEepeceueHusi OTpe3Ka C
noJynpocrpaHcTBoM. Peanmzanms Metosa cross kiacca Edge.

17. Paznuunble cnocoObl ontuMmuzanuu TpoekTa "M300pakeHne MPOeKIUH Tosmdpa’.
CpaBHeHHE UX OTHOCUTENbHOU 3()(HEKTUBHOCTH.

18. Ha 3ansTusx O6buta paccMOTpeHa HeNpepbiBHAs peajn3alus cTeka Ha 0a3e orpaHHuYE€HHOTO

BekTopa. Kakue Meroasl 3TOH peanu3alMy JaHHOTO KOHTEWHEpa M KAK HMMEHHO HYXHO
MOIU(UIIUPOBATH, YTOOBI TIpU paboOTe C IETBIMU YUCIAMHU KOHTEHHep "Tepsut HynmHu'": 100aBUTh
CKOJIb YTOJTHO MHOTO HYJIEH MO>KHO ObLIO OBI BCET/a, a B3SITh HM OJTHOTO HYJISl HE TIOJIY4aliOCh OBl
HHUKOTAA?

19. OnuimurTe HECKOMBKUMH TPEAJIOKEHUSIMA HACK0 HETPEPHIBHON peaan3alni KOHTEHHepa
"Tpu CTeKa, OrpaHMYECHHBIE B COBOKYHOCTHU' H peaJu3ylTe METOAbl WHHUIUAIU3aIUU
(KOHCTPYKTOP) ¥ M3BJICYCHUS AJIEMEHTA U3 KOHTEHHEpA.

20. Onumure HECKOJbKMMU MPEUIOKEHUSIMU UICI0 HEMPEpPhIBHOW peajn3aluil KOHTeHHepa
"OrpaHMYeHHOE MHOXKECTBO (JMHEWHBINH TIOWCK)" W peaTu3yHTe METOJbl HWHHUIHATH3AIUN
(KOHCTPYKTOP) U 100aBICHUS DJIEMEHTAa B KOHTEHHED.

21. Ha 3anarusx Obuta paccMOTpeHa HENpepbhIBHAS —peanu3amus odepead Ha 0aze
OrpaHMuYeHHOro BekTopa. Kakue mMeTonpl 3TON peanusaluy JaHHOTO KOHTEHHepa W Kak MMEHHO
HY)KHO MOAU(PUIMPOBaTh, YTOOBI MpU paboTe ¢ UENbIMU YUCIaMHU KOHTeiHep 'paboTan
cyMMaropoM': pU B3ATHUHU 3JIEMEHTA BO3Bpallaliach Obl CyMMa BCEX 3JIEMEHTOB, COJIEPKaBIINXCS
B KOHTEHHEpE JI0 U3BJICUCHHUSI STOTO JIeMeHTa?

22. Onumure HECKOJbKMMU MPEUIONKEHUSIMU UICI0 HEMPEephIBHOW peajn3alui KOHTeHHepa
"Tpu cTeKa, OrpaHUYCHHBIE B COBOKYMHOCTH' MW pealu3ylTe METOJbl HHUIMAIU3AlUN
(KOHCTPYKTOP) U 100aBJICHUS DJIEMEHTAa B KOHTEHHED.

23. Onummure HECKOJbKHUMH MPEUIONKEHUSIMH U0 HEMPEepPhIBHOW peajn3alui KOHTeHHepa
"OrpaHUYeHHOE MHOXKECTBO (JABOMYHBIA TMOWCK)" U peanu3yidTe MEeTOAbl WHHUIUAIU3AINH
(KOHCTPYKTOP) U yJaJeHUs PIEMEHTa U3 KOHTeHHepa.

24, Ha 3ansTusx Obuta paccMOTpeHa HEMpepbiBHAS peanu3alivs cTeka Ha 0a3e orpaHHYEeHHOTO
BekTopa. Kakue wmeroapl 3TOM peanu3anyi JaHHOTO KOHTEHHEpa M KaK HMMEHHO HYXHO
MOAU(PHUIMPOBATH, YTOOBI MPH padOTE C LEIBIMU YMCIAMH KOHTEHHEp "yaBauBall HyIu'": MOJOKUB
OJIUH HYJIb, BO3bMELIb J1BA; MTOJIOKUB JIBA HYJISA, U3BJIEUEIb YETHIPE ...

25. Onuiunre HECKONBKUMH MPEAIOKEHUSIMUA HACK0 HEMPEPHIBHOM peann3alnd KOHTEWHepa
"mBa CTEKa, OrpaHWYEHHBIE B COBOKYNHOCTH"' M pealu3ylTe METOJbl WHULHAIU3ZALNI
(KOHCTPYKTOP) U U3BIICYECHHUSI DJIEMEHTA U3 KOHTEIHepa.

26. Onuiunre HECKONBKUMH MPEAIOKEHUSIMUA HACK0 HEMPEPHIBHOM peann3ald KOHTEWHepa
"OrpaHUYEHHOE MHOXKECTBO (JABOMYHBIA TMOWCK)" U peanu3yidTe MEeTOAbl WHHUIMATH3AINH
(KOHCTPYKTOP) U J0OABJICHHUSI DJIEMEHTa B KOHTEHHED.

27. Ha 3anmstusix Oblla paccMOTpEeHa HEMpEphIBHAS peanu3alus odepean Ha 0aze
OTpaHMYEHHOTO BekTopa. Kakue meToapl 3TON peanu3aldy AAaHHOTO KOHTEHHEpa U KaK MMEHHO
HY)KHO MoauduuupoBath, 4TOOBI MpU pabOTEe C IENBIMU YHCIAMU KOHTEHHep "OMOJIOBUHUBAT
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JTBOMKH": TIOJIOKUB OJIHY ABOMKY, B3STh €€ HUKOTJAA HE CMOJXKEIlIb; [TOJIO0KUB JIBE IBOUKHU MO,
M3BJIEYEIIb TIOTOM TOJIBKO OJHY JBOWKY; IIOJIOXKUB YETBIPE IBOWKH IOJAPSJ, W3BJIECUELIL IBE
JIBOMKHU...

28. Onumure HECKOJbKMMU IPEUIOKEHUSIMH HACIH0 HENPEPBIBHOM peanu3aluy KOHTEiHepa
"IBa cTeKa, OrpaHWYEHHbIE B COBOKYNHOCTHU" W peanusyidTe METOJbl HWHHUIMAIU3aLluu
(KOHCTpPYKTOP) U A00aBIEHMS AIEMEHTA B KOHTEHHEP.

29. Onumure HECKOJbKUMU NPEUIOKEHUSIMH UACI0 HENPEpPBIBHON peanu3aluy KOHTEiHepa
"OrpaHUYEHHOE MHOXKECTBO (ABOMYHBIA MOMUCK)" M peanusydTe MEeTOAbl HHULUAIU3ALUU
(KOHCTPYKTOP) U yJAJIEHUS JIEMEHTa U3 KOHTEHHepa.

30. Ha 3anaTusix Ob1a paccMOTpeHa HEMpPEphIBHAS pealn3anus cTeka Ha 0a3e OrpaHHueHHOTO
BekTopa. Kakue Meroapl 3TOH peanu3alMy JaHHOTO KOHTEWHEpa M KAK HMMEHHO HYXHO
MOU(UIIUPOBATH, YTOOBI MPU pabOTE C IEJBIMU YUCIAMU KOHTEHHEp '"yABauBall €IWHUIIBI U
OTIOJIOBUHMBAJ JBOMKHU": TOJIOKUB €IUHUILY, U3BJICUENIb JBOWKY; MOJIOKHUB JBOMKY, W3BJICUENIH
€AVHULY; I0JIOKUB TPOMKY, U3BJICUENTH TPOMKY; IIOJIOKUB YETBEPKY, U3BIICUELIL YETBEPKY...

31. Buyrpennue coptupoBku. VX ocHOBHbIE XapakTepuCTUKH. OCHOBHBIE PAaCCMOTPEHHBIE B
Kypce alrOpUTMbI BHYTPEHHUX COPTHUPOBOK.

32. CopTupoBKa NHPOCTHIMU BKJIIOYEHMSIMH (peanu3anusi). AHalIu3 CI0XHOCTH (HUXKHHE U
BEpPXHHUE OIIEHKH JIJIsl YKcia CpaBHEHUH U IEPECHIIOK).

33. CopTupoBKa POCTHIM BBEIOOPOM (peanu3aius). AHAJIM3 CIOKHOCTH (HIDKHHE U BEPXHHUE
OIICHKH JUISl UMCJIa CPAaBHEHUM U MEPEChIIOK).

34. CopTtupoBka poCcTbIM 0OMEHOM (peaynm3aiusi). AHAINU3 CIOXHOCTH (HIDKHHE U BEPXHHUE
OIIEHKH JUISl UKCJa CPaBHEHUH U IEPECHLIOK).

35. CoptupoBka ciussHueM. EE€ OCHOBHbIE XapaKTE€pUCTUKHM (BKJIHOYAass BPEMEHHYIO U
€MKOCTHYIO CJIOKHOCTb B JIy4IIEM U XY/IIEM CIy4asx).

36. CoptupoBka mnojacuétom. EE OCHOBHBIE XapaKTEpUCTUKH (BKJIIOYas BPEMEHHYIO |
€MKOCTHYIO CJIOKHOCTb B JIy4IIEM U XY/IIEM CIy4asx).

37. Wness OwicTpoit coptupoBku. Pa3nenenune MaccuBa W peKypcHBHAas Bepcusi OBICTpOU
coptupoBkH ((pparmeHTh peanuzaiyn). OneHkr 3hHEKTUBHOCTHA OBICTPO COPTUPOBKH B JIyUIIIEM
U XyALIeM cilydasx (C MOMOIIbI0 PEKYPPEHTHOI'O COOTHOIIEHUS U TEOPEMBI O PEKYPPEHTHBIX
OIIEHKAX).

38. Wnes nupamuansHoil copTupoBku. OnpeneneHne nupaMuisl (COPTUPYIOLIETO IepeBa) Ha
Mmaccuse. OneHka 3pGeKTUBHOCTH MUPaMUIATIbHON COPTUPOBKU B XYy/IILIEM CIIydae.

39. Buemnue coptupoBkd. OCHOBHBIE PAacCMOTPEHHbIE B Kypce aIrOpUTMbl BHELIHHX
COPTUPOBOK (C U3JI0KEHUEM UJEH pean3aiin).

40. OntuMu3anus aJrOpUTMOB BHEUIHMX COPTUPOBOK 3a CUET MCIIOJIb30BaHMs ONEpaTHUBHOMN
HaMATH U OLIEHKA [10JIy4aeMOI'0 BBIUIPBIIA B CKOPOCTU PAOOTHI.

41. Metonel sort u sort by kmacca Enumerable cranmapTtHOii Ombnmotexku s3bika Ruby.
ITpuMepsl X UCIIOJIL30BAHUS U PEKOMEHJALIUHU 110 UX IIPUMEHEHHUIO.

42. Pacnonoxure cinenyromue GpyHKIMY B MOPSIKE YBETMUEHHUSI CKOPOCTH MX POCTa, OTMETUB
cpenu Hux $\Theta$-sksuBanentueie: $f(n) = 18, $g(n) = n*{1/\log n}$, $h(n) = \log n$.

43. Pacnionoxure cinenyromue GpyHKIMY B MOPSIKE YBETMUEHHUSI CKOPOCTU MX POCTa, OTMETUB
cpemu Hux $\Theta$-sxksuBanentnsie: $f(n) = \log n$, $g(n)

=\log(2n)$, $h(n) = 2\log(2n)$.

44, Bocmos30BaBIIMCE TEOPEMON O PEKYPPEHTHBIX COOTHOIICHUSIX, HAWIUTE ACUMIITOTHKY
¢dyuxuun $T(n)$, wis koropoit $T(n) = 4T(n/2) +(2n"2+1)$.

45, Bocmons30BaBIIMCE TEOPEMON O PEKYPPEHTHBIX COOTHOIICHHUSX, HAWIUTE ACHMITOTHKY
byukimu $T(n)$, s kotopoit $T(n) = 9T(n/3) +3n"28.

46. Bocmop30BaBIIMCE TEOPEMON O PEKYPPEHTHBIX COOTHOIICHUSX, HAWIUTE ACHMIITOTHKY
byukmuu $T(n)S$, 1 kotopoit $T(n) = 2T(n/2) +n"3$.

47. Haiiqure TouHble 3HAYSHUST MAaKCUMAaJIBHOTO KosimdecTBa cpaBHeHuit $C(n)$ u mepechuiok

$M(n)$ osnementoB coprupyemoro maccuBa JuHBL $n$ s cnemyromedn Ruby-mporpammer,
peanu3yrouei oauH U3 MPOCTEHUIINX aITOPUTMOB COPTUPOBOK. [losicHuTe, Kak ObLIT HalJIeH OTBET.
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[Iporpamma npuiaraercs (6 BapuaHTOB).

48. Peanusyiite meTon, UMerOIKi ABa apryMeHTa (yka3aTellb Ha Hayajlo JABYCBSI3HOIO CIIMCKa
U 3HAYCHHWE KII0Ya), KOTOPbI MILET B 3aJaHHOM CIIMCKE 3JEMEHT C YKa3aHHBIM KIHOUYOM,
BO3Bpaas ero (Wi nil mpu OTCYTCTBUM TAKOTO Kitoya B criucke). [laiite oneHky 3((peKTHBHOCTH
peannM30BaHHOIO METO/A.

49, Peanusyiite MeTon, uMeronuii Ba aprymeHTa (ykasareiab Ha Ha4yajuo OJHOCBS3HOIO CIIHMCKA
Y 3HAUEHHE KII0Ya), KOTOPBIN yAalgeT MEpPBbIA M3 DIIEMEHTOB 3aJaHHOTO CIHMCKA, WMEIOIINI
YKa3aHHBII KJIIOU (CIIMCOK HE MEHSETCS, €CIU 3JEMEHTOB C TaKMMU 3HAYEHMSIMHM KIl0Ya B HEM
Her). Jlaiite oneHKy 3 (HEKTUBHOCTH PeaIn30BaHHOTO METO/IA.

50. Kak peanusyercsi mpencraBieHue ABoUYHOTO nepeBa? JlaiiTe ompeneneHue IBOMYHOTO
nepeBa noucka. Peanusyiite Tpu anroputma 06xoa JBOMYHOTO JIEpEBA.
51. HepeLH/ICJ'H/ITC OCHOBHBIC oIl€pann € ABOWYHBIMHU ACPEBbAMH IIOHMCKA. Omuiure nacu

peanu3aluu M JalTe OUEeHKH A(DPEKTUBHOCTU aITOPUTMOB IMOUCKA, HAXOXKACHHUS MUHHMyMa U
MaKCHUMyMa.

52. [lepeunciure OCHOBHBIE OMEpallMKd C JIBOMYHBIMU JEPEBBIMH MOUCKA. ONHUIIUTE HJICIO
peanu3anuu 1 JanTe oreHKy YQPEeKTUBHOCTH aJiTOPUTMa yIaJeHuUs dJIeMEHTa U3 JIepeBa.
53. C moMouIpl0 TEOPEMBI O PEKYPPEHTHBIX OIEHKAX OIEHUTE MAaKCHMAIbHYIO CIIOXKHOCTh

CIIEYIOIIUX alrOPUTMOB: JABOMYHBIA MOUCK AJIEMEHTA B YINOPSAOYEHHOM MAacCHBE, COPTUPOBKA
CIIUSIHUEM, OBICTpasi COPTHUPOBKA.

o4, Teopema o HuxHell oneHke 3((HEKTHUBHOCTH aITOPUTMOB COPTHPOBOK, OCHOBAaHHBIX Ha
CpaBHEHMH 311eMeHTOB. E€ noka3aTenbcTBo.
55. Teopema 00 orieHKE BBICOTHI CTy4alfHOTO JepeBa moucka. E€ noka3aTtensCcTBO U CIIEICTBUE

u3 Heé 0 cepe NPUMEHUMOCTH JICPEBLEB MOKMCKA 0€3 YIPABICHHS POCTOM.
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