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1. He.]'[l/l, 3a/1a4Y1 U IVIAHUPYEMBIC PE3YyJbTAThI oﬁyqennﬂ o JTMCHUIIJINHE

K ocHOBHO# T1enu OCBOCHUS AUCHUILIHNHBI «eXHOIOruu 00pabOTKHM OOJILIINX MAHHBIX» MOKHO
OTHECTH (OPMHUPOBAHUE Y CTYACHTOB NPO(ECCHOHATHLHONW KOMIETCHIIMH B O0JACTH pa3pabOTKU U
WCIIOJIb30BAHUS CHCTEM O0OpabOTKM M aHajnu3a OOJIBIIMX MACCHUBOB JaHHBIX, H3yYCHHIO
TEOPETUYCCKUX OCHOB MOCTPOCHUS U ()YHKIITHOHUPOBAHHS ITOJOOHBIX CHCTEM.

K ocHOBHBIM 33aa4aM TUCIHUILTUHBI « TeXHOIOTHH 00paOOTKU OOJIBIINX JAHHBIX» OTHOCSATCS:

*  Pa3paboTka MeTOIMK aBTOMATH3aIMU 00paOOTKU OOJIBIINX JAHHBIX.

*  V3y4uTh TEOPETHUYECKUE OCHOBBI MOCTPOCHHS CUCTEM O0OpaOOTKH M aHaIH3a OOJBIINX TaHHBIX.
. N3y4unth OCHOBHBIC SI3BIKOBBIC WM BH3YyalbHBIC CIIOCOOBI OpraHU3aIllid, OTOOpPAKECHUS U
MaHUITYJTUPOBAHUS JTAaHHBIMU TI0]] YIIPABIEHUEM CUCTEM 00paOOTKH M aHAIM3a OOJIBIIHNX JaHHBIX.

. N3yunTth TeopeTnyeckrue OCHOBBI NOCTPOEHUS U (YHKIIMOHUPOBAHUS MOI0OOHBIX CUCTEM.

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

Koa v HauMeHoBaHME KOMIIETEHIINA NHaukaTopbl J0CTHKEHUS] KOMIIETEHIIUN

[IK-3. CriocoOHOCTh HacTpauBath, | 3HaTh: Ilopsnok ocymiecTBieHuss cOOpKH,
AKCIUTyaTUPOBATh u CONPOBOXKJIATH | HACTPOMKH, IKCIUTYaTallUK U COMPOBOKICHUS
MH(POPMAITMOHHBIE CHCTEMBI U CEPBHUCHI. MPOTPAMMHBIX 0a30BBIX SJIEMEHTOB

koHpurypaumun HC. Tlopsamox mpuemo-
cnatounplx ucoblTanu  HMC.  basoBbie
snemenThl KoHpurypanuu WC. Tlopsmox
obecrieueHust 00ydeHHsT KOMaH/IbI TPOCKTA.

YmMmern: [loBoauTh aHamu3 W TECTUPOBAHUE
HC. TIlpoextupoBaTh wuHTEp(eEHch oO0MeHa
JTaHHBIMM; HacTpauBaTh ncC U1
ONTUMAJILHOTO pelieHus 3angad. I[IpoBeputsb
COOTBETCTBUE paboOunMx MecT TpeOOBaHUAM
NC. Co3zngaBarh peno3uTOpuil MPOEKTA s

XpaHEHUsI 0a30BBIX 3JIEMEHTOB
KOH(UTYpaLIHH.
Baaagern: Hasrikamu TECTUPOBAHUS

pa3pabateiBaembix mMonyneit C. Hapbikamu
CO3JIaHHME PETO3UTOpUs A XpaHEHUs O0a3bl
JTAHHBIX. HaBbikamu YCTaHOBKHU
000py/I0BaHUS B COOTBETCTBHM C TPYAOBBIM
3a/laHUEM.

2. MecTO IUCHUIIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl
Jucuunnuna «TexHonmoruu o0pabOTKM OONBIIMX JAHHBIX» OTHOCHUTCS K YHCITY 3JICKTUBHBIX
JUCIHILTAH, OCHOBHOU TIPO(eCCHOHATBHONU 00pa30BaTENbHOM MPOTrpaMMBbI.

JucuunnuHa B3aMMOCBsI3aHA JIOTMYECKHM M COJEP)KATEIbHO-METOAMYECKH CO  CIEAYHOIINMHU
qucuuianHaMu 1 npaktukamu OITOIT:

. Teopus BEpOATHOCTEN;
. [IporpammupoBanue;
. OcHOBBI 0a3 JaHHBIX;
3. CTpyKTypa u coaep:kaHHMe TN CHUIITHHbBI

OO01mas TpyA0€MKOCTh JUCIUTIIMHBI COCTABISET 9 3a4ETHBIX SIUHMUII, T.€.



360 akagemuueckux 4aca, u3 Hux 207 gaca — camoctosiTenbHast pabota cTyaeHToB. Bee onn
OCBaMBAIOTCS 00YYAIOIIUMHUCS B CEIBMOM CEMECTPE.
Bunpl y4eOHBIX 3aHATHH MO AMCHUIUIMHE: JEKIMM — 2 4Yaca B Hedenmto (Bcero 36 dYacoB),
naboparopable 3aHsATUS — 4 yac B Heneno (Bcero 90 yacor). @OpMBI KOHTPOJISI — IK3aMEH.
3.1. Buabl yueOHO# padoThl U TPYAOEMKOCTh
(mo ¢popmam 00yueHust)
3.1.1 Oynas popma oOyueHus

Ne Bu yuebHoii paGoThi KoanuecrBo | CemecTpnl
n/n 4acoB 6 7
1 AyIMTOPHBbIE 3aHATHS 153 63 90
B Tom uucne:
1.1 | Jlexkium 36 18 18
1.2 | CemuHapckue/mpakTHUYECKUE 3aHSTHS
1.3 | JlabopatopHbie 3aHATHSA 117 45 72
2 CamocTosiTeJibHas paboTa 207 99 99
3 IIpoMe:kyTouHasi aTTeCTANUSA
3auer DK3aMeH
Uroro: 360

3.2. Temaruueckuii NJIaH U3yYeHHUs TMCHUIIHHBI
(o popmam oOyueHmus)
3.2.1 Oynast popma 0OyueHust
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1 MaremaTiueckue  OCHOBBI  aHaJIW3a 9 30 49
AJITOPUTMOB
) [Ipoexthl «Bpimykmas 000JI04Ka» | 9 30 49
«M300paxkeHre MPOCKITUU TTOJIHIIPA
3 Peanu3anus CTpyKTYyp NaHHBIX 9 30 50
4 CopTupoBKH 9 27 50
HToro 360 36 117 207

33 Conep:xanue TUCHHUILTHHBI
MaremaTHu4YecKHe OCHOBBI aHAJIN3Aa AJTOPUTMOB
Acumnroruueckue 0003HAYEHUS U CpaBHEHHUE ckopocTel pocta ¢yHkiuil. CTannapTHbie QYyHKIIUN U
ob6o3Havyenus. CyMMHpOBaHUE U OLIEHKH CyMM. [IpuMeHeHne pa3andHbIX MaTeMaTHUYEeCKUX METOI0B
JUIsl @aHaJu3a CJIOKHOCTU aJITOPUTMOB. PeKkyppeHTHbIe cooTHOlIeHUs. MeTton nojactaHoBkU. Merton
utepanuid. Ob1as TeopemMa 0 peKyppeHTHBIX COOTHOIICHUSX U IPUMEPHI €€ TPUMEHEHHUS.

IIpoexTsl «Bpinykias 06004ka» u «A300paxenne NpoeKnuy MOJTHIAPA»

I'papuueckuii uHTepdeiic npoekra "Brimykias o6onouka". Moaynu u HOTOKM B s3bike Ruby.
Moudukanus 3TalOHHOTO Koja mpoekta "Beimyknmas o6onouka" B COOTBETCTBUH €
WHAMBUIYAIbHBIMU 3aaHusMH. [Ipoekt "M300paxkeHne npoekuuu noiaudapa’. 3ajaHue MOoJIU3/pa.
N300paxkeHue MpoeKUud TMoymdApa 0e3 yaaleHus HEBUAUMBIX JUHUA. TeHu Hu MpocBeTHI.
OpnomepHble koopauHaTel. TeHb oT rpaHu. llepeceyeHne oTpe3ka ¢ MOIYIPOCTPAHCTBOM.
OntuMu3anus 3TaTOHHOTO Kojaa mpoekra "M3o0pakeHue MpoeKuuu moiaudapa’: oTAeneHue ¢a3bl
BBIUMCIICHUH OT (ha3bl N300paKeHHs, yaleHue 1yOnukatoB pédep, MpeAKOMIMWIALMUS IpaHeH, yuér
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0COOEHHOCTEH B3aMMHOTO pacHojoXeHus péOep W rpaHel, rHe3loBaHHe TpaHed. Moaudukanus
JTAIOHHOTO Koaa mpoekra "M3o0pakeHwe mpoeKiuu moimdapa” B COOTBETCTBHU  C
UHAUBUAYAJIbHBIMU 3aJIaHUSAMMU.

Peanu3zaums CTPYKTYp JaHHBIX

HenpepriBHble U ccbUIouyHblE peanu3anuu. HemnpepbiBHas peanu3anus OTpaHUYEHHOIO CTEKa U
ouepenu, JIBYX M TpEX CTEKOB, OTrPaHUYEHHBIX B COBOKYIHOCTH, Ha 0a3e BekTopa. OILEHKH
spdektuBHOCTH. CCBUIOYHBIC peaiM3alk  CIUCKOB. Pa3nnyHple  cHocoOBl  peanu3anuu
JTUHAMHAYECKOTO0 MHOXECTBa (JIMHEHHBIM U TIOCJIENOBATEIbHBIM IMOWUCK, Talnuia ¢ MOpsSIMOn
ampecanei u OuToBas peanm3anys). Xeu-Tadauisl U xem-QyHKIun. OneHkd 3¢ (HEeKTHBHOCTH.
JlepeBbsi U OCHOBHBIE OIIPENEICHUs, CBs3aHHbIE C HUMM. [IperncTaBieHHE KOPHEBBIX JI€PEBBHEB
(IBOMYHBIX M CHJIBHO BeTBALIMXCS). J[BOUUHBIE IepeBbsl MOMCKA U onepanuy Hag HUMH. [loctpoenue
UJeaTbHO COAJIAHCUPOBAHHOTO JIEpEBa C 3aJIaHHBIM YHCIIOM Y3JI0B U €ro 00Xoj (Tpu BapuaHTa).
OneHka BBICOTHI CIy4ailHOTO JBOMYHOTO JiepeBa MoKcKa. AHAIU3 MOKMCKa C BKIIOYEHHEM IO JAEpPEBY
u BbIBOJBI U3 Hero. llpencraBienune o0 umaeanbHO cOanaHcupoBaHHbIX, ABJI um kpacHO-u€pHBIX
JIBOMYHBIX JE€PEBbAX MOUCKa. VX cpaBHUTENIbHBIE XapaKTEPUCTUKU U 00JIaCTH IPUMEHEHUSI.

CoprupoBku

BHyTpeHHue COpTUPOBKHU U UX OCHOBHBIE XapaKTepUCTUKH. COPTUPOBKA MPOCTHIMU BKIIOUEHUSIMHU U
aHann3 e€ cnokHOCTH. COpTHUPOBKH MPOCTHIM BBIOOPOM U TpOCThIM oOMeHOM. Ilpocreiiue
MOAU(PUKAIUN MYy3bIPbKOBOW COPTUPOBKU. AHaANN3 cioXHOCTH. CopTHpoBKa cinusiHueM. OueHku eé
€MKOCTHOU M BpeMeHHOU 3(PPEKTUBHOCTH C MOMOUIBI0 TEOPEMBI O PEKYPPEHTHBIX OlleHKaX. Mnes
MUpaMHUIaIbHOW COPTUPOBKH (COPTUPOBKU C MOMOIIBIO KyuH). Peanusaius nupamuapl Ha MacCUBe.
HrtoroBsiii anroput™ U aHanu3 3QPEKTUBHOCTH MUPAMHUIATLHON COPTUPOBKHU. BBICTpas copTupoBKa.
PexypcuBHass u wutepanwonHas Bepcun. OreHka TiIyOuHbl cTeka. CpaBHeHHE OBICTpOH U
NUPAMUJATBHON COPTUPOBOK. BHemHue copTupoBku. IIpocToe, €CTECTBEHHOE M MHOTOIYTEBOE
cnusitaue. MHuorodasHast COpTUpOBKA M HadaJbHOE pactpeesenue cepuid. OneHkn 3 HEeKTUBHOCTH U
METO/Ibl TIOBBIIIEHHE CKOPOCTU pabOThl BHEIIHUX COPTHPOBOK. Teopema o HIKHEH rpaHuIle ducia
0OMEHOB JUIsl MPOU3BOJBHOTO AJIrOpPUTMa BHYTPEHHEH copTUpOBKHU. [Ipumepbl anbTepHATHUBHBIX
Oosee OBICTPBIX AITOPUTMOB (COPTUPOBKA MoAcu€éToM M LudpoBas coptupoBka). lIpumenenue
TEOpPEMbl O PEKYPPEeHTHBIX OIEHKaxX JUid I[IOJy4eHUs OLEHOK BpeMeHHO#l 3ddexkTuBHOCTH
MUpaMHUIaIbHON U OBICTPOIl (B XY/ALIEM, JIy4IlIeM U CPEJHEM CIydae) COPTUPOBOK.

4. Y4ebHo-MeToquueckoe 1 HHGOPMAIMOHHOE 0OecreueHUe
4.1.  OcHoBHas nuUTEpaTypa
1. Meiiep, b. UHCTpyMEHTBI, aITOPUTMBI U CTPYKTYPBI TaHHBIX : ydeOHoe mocobue / b. Meiiep.
— 2-e u3a. — Mocksa : UHTYUT, 2016. — 542 c. — Tekcr : anekTpoHHbIH // JIaHb : 3IIeKTPOHHO-
oubmuoreynass cucrtema. — URL: https://e.lanbook.com/book/100603 (mata oOpamieHus:
25.09.2023). — PexxuMm goctyma: A aBTOPU3. MOJIb30BaTENCH.

2. CeipomstaukoB, B. I1. CtpykTypsl u anroput™bsl o0paboTku AaHHbIX: [IpakTukyMm : yueGHOE
nocobue / B. II. CeipomsatHukoB. — Mocksa : PTY MUPDA, 2020. — 244 c.— Tekcr:
ANIEKTPOHHBIN // Jlanb : 3NIEKTPOHHO-0MOIHNOTeYHAs cUCTEMA. — URL:
https://e.lanbook.com/book/163915 (mata oOpamenus: 25.09.2023). — Pexum nocrtyma: s

aABTOPU3. IOJIb30BaTEICH.

4.2.  JlomoiHuTENbHAs TUTEpaTypa
1. AmnanaceBud, C. A. CTpyKTypbl U aJrOpUTMbl 00paOOTKM JTaHHBIX. JINHEHHbIE CTPYKTYPHI :
yuebnoe nocobue / C. A. AnanaceBuu. — Cankr-IletepOypr : Jlans, 2022. — 136 ¢. — ISBN 978-5-
8114-3366-7. — Tekcr : anmexTpoHHbIH / JlaHb : snexkTpoHHO-OMOMMOTEuHass cucrema. — URL:
https://e.lanbook.com/book/206261 (mata oOpamenus: 25.09.2023). — Pexum nocrtyma: s
aBTOPU3. II0JI30BATEIICH.



2. Makmanos, A. B. Bonemme nanusie. Big Data / A. B. Makmanos, A. E. XXypasnes, JI. H.
Teiaapikaps. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 188 c¢. — ISBN 978-5-507-
46866-9. — Tekcr : anekTtpoHHbd // JlaHb : 31ekTpoHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/322664 (mata oOpamenus: 25.09.2023). — Pexum pgocrtyma: s
aBTOPU3. II0JI30BATEIICH.

3. HypmartoBa, E. B. Vnpasnenue Oosiblimmu 0a3aMM JaHHBIX M BBICOKOHArpy:KEHHBIMU
cucremami : yueOHoe mocodue / E. B. Hypmarosa, P. ®. Xanabus, JI. B. Bynuna. — Mocksa : PTY
MUPDA, 2019. — 120 c. — TekcrT : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/171496 (mata obpamenus: 25.09.2023). — Pexxum moctyma: s
aBTOPU3. IIOJIb30BATEIICH.

4.3 JJIeKTPOHHbIe 00pa3oBaTe/ibHbIe pecypchl
DNEeKTPOHHBIN 00pa3zoBaTenbHbIN pecypc TexHooruu o6padoTKu OOMBIINX JAHHBIX:
https://online.mospolytech.ru/course/view.php?id=12091

5. MarepuajibHO-TeXHHYECKOE o0ecreyeHne
5.1 TpeGoBaHusi K 000PYI0BAHUIO U TOMELLEHUIO VIS 3aHATHI

JlaGopaTopHbie pabOTBl M CaMOCTOATENbHAs PaboTa CTYIACHTOB JOJDKHBI TPOBOJIUTHCS B
CHELMAaIU3UPOBAHHON ayJUTOPUHU, OCHAILIEHHONM COBPEMEHHON OPITEXHHKONM W IEPCOHAIBHBIMU
KOMIIBIOTEPAMU C TPOTPAMMHBIM OOECTICUCHHEM B COOTBETCTBHM C TEMATUKOM HM3y4aeMOTO
Marepuana. Yucino pabodmx MeCT B ayAUTOPHUU JOJDKHO OBITh JOCTATOYHBIM JUJISI OOECTICUCHHSI
WHIMBHUAYyAIbHOW pPabOThl CTyneHTOB. PaGodee mecTo mpemonaBaresis JOHKHO OBITH OCHAICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C TMOAKIIOUEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIM SKpaH, WU
MHBIM aHAJOTUYHBIM 10 (YHKIIMOHAILHOMY Ha3HAYEHUIO 000PYJOBaHHEM.

5.2 TpeGoBaHus K MPOTPaMMHOMY 00€CIICUEHHUIO
Jlnst  BBIMOJTHEHUs JabOpaTOpHBIX pPabOT HW  CaMOCTOSATEIBLHON paboThl HEOOXOIUMO
cleayoliee IporpaMMHOE o0ecrieueHue:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4 Be6-6payzep, Chrome.
6. MeToanuyeckne peKOMeH AU

6.1. Meroanueckne peKOMeHIAIUY JIJISl IPENoAaBaTeJisi 0 OPraHu3anun 00y4eHust

1. IIpu moAroToBKe K 3aHATHSM CIEAYeT MpelIBAPUTENbHO MPpopaboTaTh MaTepuai 3aHATHUS,
MPEeIyCMOTPEB €ro Mojauyy TOYHO B OTBEACHHOE I 3TOTO BpeMs 3aHsATHS. CienyeT MoAroTOBUTH
He0oOXoIMMbIe MaTepuaabl — TEOPETUYECKHE CBEAeHHS, 3anauu u Ap. [Ipu mpoBegeHuu 3aHATUA
clieyeT KOHTPOJUPOBATh IMOJady MaTepuaia U pelleHue 3aJaHuil ¢ y4yeToM Yy4eOHOTO BpeMEHH,
OTBEJICHHOTO JIJIs 3aHSATHSL.

2. Ilpu mnpoBepke pabdOT U OTYETOB CJEIyeT YYUTHIBATb HE TOJIKO IPAaBHIBHOCTD
BBITIOJIHEHUS 3aJaHUii, HO M ONTHUMAaJIbHOCTh BBIOPAHHBIX METOJOB PEIICHUS, NPABUIHHOCTh
BBITIOJTHEHUS BCEX €T0 111aroB.

3. Ilpu opraHuzanuvd U TPOBEACHHUS DK3aMEHOB B TMPAKTUKO-OPHEHTUPOBAHHOUN (dopme
ClIeIyeT UCIOJIb30BaTh YTBEPKIeHHBIE Kadenpoii MeTonndyeckne peKOMEH IaIiu.

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

N3yuenne AUCHUIUIMHBI OCYLIECTBISETCA B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTAHOBKOHM B
TECHOM B3aMMOCBS3M C Yy4eOHBIM MIaHOM. OCHOBOM TEOpEeTHYEeCKOW TMOATOTOBKH CTYACHTOB
SIBJISTFOTCSI AyIUTOPHBIE 3aHATHS, TAOOPATOPHBIE paOOTHI.

B mpormecce camocToSITENpHOM pabOThl CTYACHTHI 3aKpeIUISIOT W YIIyONSIOT 3HaHUS,
MOJIyY€HHBIE BO BpeMs ayJAUTOPHBIX 3aHITHHA, NOpadaThIBAlOT KOHCIEKTHI M 3aMUCH, TOTOBATCA K
MPOBEJICHUIO M 00pabaThiBalOT Pe3yabTaThl JTA0OPATOPHBIX PabOT, TOTOBATCS K MPOMEXKYTOUHON
aTTecTalliy, a TAK)Ke CAMOCTOSITENIbHO M3YJar0T OTACIbHBIE TEMbI YUeOHOM MPOrpaMMEl.


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

Ha 3aHsATHSX CTYAEHTOB, B TOM 4YHUCIIE€ NPEANOJararmluX IPaKTHUECKYH NIEATEIbHOCTb,
OCYIIECTBIISIETCS 3aKPEIUICHUE MOJIy4YEHHBIX, B TOM YHUCIIE M B IIPOLECCE CAMOCTOATENbHON PadOThl,
3Hanuil. Oco0oe BHUMaHME OOpallaeTcsi Ha pa3BUTHE YMEHHWH U HABBHIKOB YCTAHOBIJICHUS CBSI3H
HOJIOXKEHUH TEOPUH € MPO(HECCUOHAIBHOM JIESITENBHOCTBIO OYIyIIEro ClIeNUaNCTa.

CamocTrosiTenbHass paboTa OCYHIECTBIISICTCS HHAUBUAYanbHO. KOHTPOJIB CaMOCTOATENBHOM

paboThI opranusyeTcs B IBYX (popmax:
CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;
KOHTPOJIb CO CTOPOHBI IpenogaBaTesiell (TEKYIUI U IPOMEKYTOUHBIN ).
Kpurepusimu o1leHKH pe3ylIbTaTOB CAMOCTOATEIBHOW PaOOTHI CTYACHTA SBIISIOTCS:
YPOBEHb OCBOEHHMSI CTYACHTOM Y4€OHOTO MaTepuana;
YMCHHA CTYACHTA HCIIOJIB30BATh TCOPCTUUCCKHUEC 3HAHUS IIPHU BBIIIOJIHCHUU HNPAKTHYCCKHUX

3a/1a4;

c(hopMUPOBAHHOCTHh KOMIIETCHITHI;
odopMIIeHHE MaTepuaia B COOTBETCTBUH C TPEOOBAHUSIMHU.
7. DOHJI OLIECHOYHBIX CPeICTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHus!

B mpouecce 00ydeHuss UCMONB3YIOTCS CIEAYIOUIME OLIEHOYHbIE (OPMBI CAMOCTOATEIHHON PaOOTHI

CTYICHTOB,

aTTeCTalui:
MIPOBEPKA JOMAIIIHUX 3a/IaHAN;
MIPOBEpPKa FOTOBHOCTHU CTYAECHTOB K IIPOBEJIEHUIO J1a00paTOPHBIX padoT;
MIPOBEPKA BHITIOJTHEHHBIX J1a00paTOPHBIX padoT;
MMPOBEPKA KYPCOBBIX padoT;
IIPOBEICHUE PK3aMEHa.

OLICHOYHBIEC CPCACTBA TCKYIICTO KOHTPOJA YCICBACMOCTH U IMPOMECKYTOUHBIX

7.2 lllkana u KPpUTEPUN OLIEHUBAHUS Pe3yJbTATOB 00yUYeHUs

IToka3zaTesieM onleHMBAHMSI KOMIIETEHIMA HA PA3JIMYHBIX dTAanax ux popmMupoBaHus
SIBJIsIETCH JOCTHKeHHe 00y4YaloIUMHUCS IIAHUPYEMbIX pPe3yJIbTATOB 00y4YeHHUs 1o

JUCUUILJINHE,
Kpurepun ouenuBanus
Iloka3zarennb
2 3 4 5

[IK-3. CnocobHOCT, HacTpamBaTh, OSKCILUTyaTUPOBaTb M COMPOBOXKIATh HH(POPMAIIMOHHBIE
CHUCTEMBI U CEPBHUCHI.
IIK-3.1. OOyuaromumiics | OOyuaromuiics OOyuaromuiics | OOyuaromuiics
3narn: [lopsnok JEMOHCTPUPYET | JEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
OCYIIECTBJICHUS MOJIHOE HETIO0JIHOE YaCTUYHOE MOJIHOE
cOOpKHU, HACTPOUKH, | OTCYTCTBUE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
JKCILTyaTaluu U | Wi CJEYIOLINX CJEAYIOLIUX CJEAYIOLINX
COIIPOBOXKIAECHUS HEAOCTAaTOYHOE | 3HAHUM, 3HAHU, 3HAHUMH,
MIPOTrPaMMHBIX COOTBETCTBHUE YKa3aHHBIX B | YKa3aHHBIX B | YKa3aHHBIX B
0a30BBIX DIIEMEHTOB | MaTepHaly WHJIUKATOpax MHJIUKATOpax MHIUKATOpax
koHpurypauuu MC. | TUCHUTUTMHBI KOMITETCHIIU I KOMITETCHIIUH KOMITETCHIIU I
[lopsimox  mpueMo- | 3HaHUI, JIACIIUTITUHBI JIACIITUTITUHBI JIACITUTITUHBI
CIATOYHBIX yKa3aHHBIX B | «3HaTh» (cM. . | «3HaTh» (CM. M. | «3HATB» (CM. TL
HCTIBITAaHU N NC. | unnukaTopax 3). Homyckatotcs | 3). Ho | 3). CBoOoHO
bazoBbie 37€MEHTHI | KOMIETEHIIUMN 3HAYUTEIbHbBIC JIOTyCKaroTCs OnepupyeT
koHpurypanuu VC. | TUCIUTUITMHBI OIIIHOKH, HE3HAYUTENbHbIE | MPUOOPETEHHBIMU
[opsoox «3HaTh» (CM. M. | IPOSIBIISIETCS OIIMOKH, 3HAHUSIMU.




oOecrieueHus 3). HEJIOCTaTOYHOCTh | HETOYHOCTH,
0oOydeHUsT KOMaHJIbI 3HaHUMU, N0 pANY | 3aTPyIHEHUS
[IpOEKTa. IIOKa3aTeeu, npu
IK-3.2. oOyyaromuics AHATTUTHYECKUX
Ymern: [loBoauts HCTIBITBIBAET ornepanusx.
aHaJIn3 u 3HAYUTEIIbHbBIC

tectupoBanue UC. 3aTPYAHECHUS IPU
[IpoextnpoBath OIIEpUPOBAHUU

UHTEPPEHCHI 3HAHUSIMH ~ TIPH

oOMeHa JaHHBIMU; UX TEepeHoce Ha
HactpauBatb  UC HOBBIE CUTYaIUH.

JUIsl  ONITUMAJIBLHOTO

perieHus 3ajad.

[IpoBeputh

COOTBETCTBHUE

pabounx MecCT

tpeboBanusm  UC.

Co3naBath

pEeno3uTOpUi

MPOEKTa TUTSt

XpaHeHHUsT 0a30BBIX

3JIEMEHTOB

KOH(pUTYpAITHH.

IIK-3.3. Buaangers:

Hasikamu

TECTUPOBAHUS

pa3zpabaThIBaeMbIX

MOIyJIei HcC.

HaBsikamu

CO3/1aHHe

peno3uTOpus s

XpaHCHHS 0a3bl

naHHbIX. HaBpikamu

YCTaHOBKH

o0opynoBaHus B

COOTBETCTBUU c

TPYIOBBIM

3aJlaHUEM.

[Ixanel OLleHUBaHUA PE3YyIbTATOB IPOMEKYTOUYHOM aTTECTAL[MU U UX OTIMCAHHUE:
®opma NPOMEKYTOYHOM aTTeCTAlUM: 3a4€eT.

[IpomexyrouHas arrectanus oOydarommxcs B ¢opme 3auéra MPOBOAUTCA MO pe3ylbTaTaM
BBITIOJTHEHUSI BCEX BHUJAOB YueOHOW paboOThl, MPEAYCMOTPEHHBIX Y4YEOHBIM IUTAHOM IO JaHHOM
JUCHUIUTUHE (MOAYII0), IPU 3TOM YUUTHIBAIOTCS PE3YNbTAThl TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH B
TeueHue cemecTpa. OIleHKa CTENeHW OCTIKEHUS OOYYaIOIIMMHUCS TJIAHHUPYEMBIX Ppe3YIbTaToOB
oOyueHuss MO AWCHUIUIMHE (MOAYNII0) TPOBOJUTCS TPEMoAaBaTeneM, BEAyIIUM 3aHSATUS IO
JUCHUILIMHE (MOJYII0) METOJIOM SKCIEepTHOM olleHKU. [lo mToram mpomMexyTo4HOU arrecTaluu Mo
JUCIUILIMHE (MOJIYJII0) BBICTABIISIETCS OLICHKA «3aUTEHO» WM «HE 3aYTEHOM.

K mpomMexxyTouHOl aTTecTanuu JOMYCKAIOTCS TOJBKO CTYAEHTHI, BBIIIOJHMBIINE BCE BUJbI
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y4eOHOi1 paboThI, MPeTyCMOTPEHHBIE paboyei MporpaMMoi 1Mo TUCIUILIIHHE.

Il xa
Ja Onucanue
OlleHMBaHUSA
BrimostHeHBI BCe BHIIBI Y4€OHOU pabOTHI, TPEIyCMOTPEHHBIE Y4EOHBIM
wiaHoM. CTyIeHT J€MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUMN, HAaBHIKOB
NPHUBEJCHHBIM B TaONMWIAX T[OKa3areled, OmNepupyeT MPHOOPETCHHBIMU
3auTeHo 3HAHUSIMH, YMEHUSIMHU, HaBBIKAMH, IPUMEHSET UX B CUTYallUSIX MOBBIIIICHHOM

CJIOKHOCTH. HpI/I 9TOM MOTYyT OBITE JOMYIICHBI HE3HAYHUTCIBbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUSA ITPU aHAIUTUYICCKHUX OIICpaluiax, MMEPCHOCC 3HAHHUH
n YMGHI/H\/JI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYal[UH.

He BwimonHen onuH wunu  Oosiee  BUAOB  y4eOHOH  paOoOTHI,
MPEeTyCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTyIEHT IEMOHCTPUPYET HEIMOJHOE
COOTBETCTBUE 3HAHWUN, YMEHMH, HaBBIKOB IIPUBEICHHBIM B TabiMLax
He 3auteno | mokasarenel, 1OMyCKalOTCs 3HAYUTENIbHbBIE OIINOKH, MPOSIBIISIETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB II0 psAy IOKa3aTejled, CTYACHT HCHBITHIBAET
3HAYUTENIbHbBIE 3aTPyIHEHUS TP ONEPUPOBAHUHU 3HAHUSMU U YMEHHUSIMH TPU
UX IIEPEHOCE HA HOBBIE CUTYALIHH.

®opmMa NPOMEKYTOUHOM aTTecTAllUM: IK3aMeH

[Ipomexxyrounasi arrectanusi oOydaromuxcs B (Gopme dK3aMeHa MPOBOJAUTCS IO pe3yibTaTaM
BBITIOJIHEHUSI BCEX BUAOB Y4eOHOU pabOThI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAaHHOMN
JHMCLUIUIMHE, TIPH 3TOM YYHUTBHIBAKOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUYCHUE
cemectpa. OleHKa CTENEeHH JOCTH)KCHUSI 00YJaIONMUMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHUS 110
JHMCIUIUIAHE TIPOBOAMUTCS TPENoIaBaTesieM, BEAYIUM 3aHITHS TI0 JUCIUILINHE METOJIOM IKCIIEPTHOM
otieHKH. [1o uTOoraM MpoMeKyTouHOU aTTECTAIlMK IO JUCIUTUIMHE BBICTABIISICTCS OIEHKA «OTIIHYHOY,
«XOPOIIIOY»,

«YIIOBJICTBOPUTEILHOY» UJIH «HEYIOBJIETBOPUTEIIHHOY.

K npomexxyrodHOW aTTecTalMu JOTMYCKArOTCS TOJBKO CTY/ACHTHI, BBINOJHHUBIIAE BCE BHJIBI
y4eOHO# paboThI, NpeaycMOTpeHHbIe paboueil nporpamMmoil mno aucuuiuimHe «TexHoIOTUH
00pabOTKH OOJIBIITUX JAHHBIX)» (BBITIOJHUIN IMPAKTHYECCKUE U JTa0OpaTOpHBIC paOOTHI).
IIxajaa oueHUBaHUA Onucanmne

BreimoaHeHbl Bce  BHIBI y‘Ie6H0ﬁ pa6OTBI, MpEeaAYCMOTPCHHBIC
y‘le6H]':>IM IIJIaHOM. CTyI[eHT ACMOHCTPUPYCT COOTBCTCTBHUC 3HaHPII>i,
YMCHHﬁ, HaBbIKOB NPHUBCACHHBIM B Ta6n1/1uax HOK&S&TCJ’ICI’I,
OT1iIm4HO OIICPUPYCT HpI/IO6peTeHHBIMI/I SHAaHUAMU, YMCHHAMH, HABBIKAMU,
[IPUMCHACT HUX B CUTyallUAX MOBBIIIICHHON CJI0KHOCTH. HpI/I OTOM|
MOT'YT OBITh AOMYIICHBI HE3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH,
BaTPYAHCHUA TIPpU AHAJIMTHYCCKUX OIICpaluiax, MEpCeHOCE 3HAaHUH U
y'MeHI/Iﬁ Ha HOBBIC, HCCTAaHAAPTHBIC CUTYyallUH.
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BoinosiHeHbl Bce  BHJBI  y4eOHOM pabOThl, IPEAYCMOTPEHHbBIE
Xopo1o yueOHbIM 11aHOM. CTyJJeHT B OCHOBHOM JIEMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB NPUBEJICHHBIM B TabIUIaxX
MoKa3aTesiei, onepupyeT NpruoOPEeTCHHBIMU 3HAHUSIMH,

YMEHMSIMHM, HAaBbIKAMH, MPUMEHSIET UX B CUTyalUsX IOBBIIIEHHOU
cioxHOCTU. [Ipyu 3TOM MOryT OBITH JOMYIIEHBI HEKOTOPBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHHUS [IPU AaHATIUTUUYECKUX OTEpaLMsIX, IEPEHOCE
3HAHWI U yMEHUIN Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUU.

CTyleHT JI€MOHCTPUPYET  YAOBIETBOPUTEIBHOE  COOTBETCTBHE
3HaHWM, YMEHHI, HaBBIKOB IIPUBEJIEHHBIM B TaOJIMIaX MOKa3aTeleH,
Y IOBIIETBOPUTEIBHO TOITYCKAIOTCSl YMEPEHHBIE OIIHUOKHU, MPOSBISETCS HEMOJIHOE HAJTNYNE
3HAHWUM, YMEHUW, HAaBBIKOB II0 psAay IIOKa3arened, CTYACHT
VCIIBITBIBACT 3aTPYJAHECHHMS TPH ONEPUPOBAHMH 3HAHUAMU W
YMEHUSIMH MPH UX MIEPEHOCE HA HOBBIE CUTYALIUH.

He BbimonHeH oauH wuian  Oojiee  BUAOB y4yeOHOUW  paloOTHI,
MPEeIyCMOTPEHHBIX Yy4eOHbIM TUIaHOM. CTYICHT JIeMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB NIPUBEACHHBIM B
HeynoBneTBopuTeNbHO —[TAaONMUIAX TIOKA3aTelel, JOIMYCKArOTCS 3HAYUTENBHBIC ONIMOKH,
MPOSIBIISIETCST OTCYTCTBUE 3HAaHWH, YMEHWH, HABBIKOB 110 DSy
MIOKa3aTelNel, CTYACHT UCTIBITHIBACT 3HAUNTEIbHBIC 3aTPYIHEHUS MIPH
OTIEPUPOBAHNH 3HAHMUSAMH M YMECHUSMH IIPH MX MEPEHOCE Ha HOBBIC
CUTYaIHH.

7.3 OueHo4HbIE CPeACTBA

IIpumepHblil NepeyeHb BONMPOCOB K JK3aMeHY MO aucHUILUIMHe «TexHosiormu o00padoTKH
00JIbIINX TAHHBIX»:

1.

Omnpenenenune acumnrotrudeckoro obo3HaueHus $f(n)=Theta(g(n)$, ero ocHOBHBIE CBOICTBa
(Hanmu4yue WM OTCYTCTBHE TPaH3UTHBHOCTH, PE(ICKCHBHOCTH, CUMMETPHYHOCTH). [IpuMepsi.
AHaJIOTHs C OTHOIIICHUEM PABEHCTBA HA YHCIOBBIX MHOYKECTBAX.

. @opMyIUpPOBKa OCHOBHOI TEOPEMBI O PEKYPPEHTHBIX OLICHKaX W WIUTIOCTpAIUsl MPUMEHEHHS e&

JJIs1 TICPBOTO U3 PaCCMATPUBACMBIX B Hel CJIy4acB HC MCHCC, YCM Ha TpéX PAa3JIMYHBIX IIPUMEpPAX.

. (DOpMy.]'II/IpOBKa OCHOBHOM TCOPEMBI O PCKYPPCHTHBIX OLCHKAX W WIUIHOCTpALUs NPUMCHCHUA eé

IJIs1 BTOpPOI'0 U3 paCcCMaTpruBacMbIX B Hel CJIy4acB HC MCHCC, YEM Ha TpéX PAa3JIMYHBIX IIpUMCEpPaAX.
(DOpMy.]'II/IpOBKa OCHOBHOM TCOPEMBI O PCKYPPCHTHBIX OLCHKAX W WIUIHOCTpALUs NPUMCHCHUA eé
IJI1 TPETHETO U3 PACCMATPUBACMEBIX B Hel CJIyqacB HC MCHCC, UCM Ha TpéX PAa3JINYHLIX IIpUMCEpPaAX.

. @opMynTUpOBKa OCHOBHOM TEOpPEMBI O PEKYppeHTHBIX olleHKax. Ilpumepsl (He MeHee TPEX)

CHTyaHHﬁ, B KOTOPLIX 3Ta TCOpEMaA HC IIPUMCHHMA.

. OnpeneneHHe BBIITYKJIOTO MHOXKECTBA U BLIHYKHOﬁ 000JIOUKH. HpI/IMepH. Tounas mocTtaHOBKa

3aJaud, paccMaTpuBaeMoll B 3TaJOHHOM BepcuM mpoekta "Brimyknas o0osiouka", U omucaHue
UJieu e€ peleHus.

OCHOBHBIE KJIaCChl, 3aJalOllMe BBITYKIYI0 0O0O0JIOUKY, HCIOIb3yeMble B MpoekTe "Brimyknas
obomnouka".

. Knmacc R2Point. [IpumeHeHne BeKTOpHOI anreOpbl M aHATUTHYECKOW T€OMETPUH IIPU peau3aliuu

HCKOTOPBIX METOJOB 3TOTO KJIaccCa. I/IJ'IJ'IIOCTpaI_II/ISI Ha ONpuUMEpax BO3MOXHOCTHU HCIIOJIB30BAHUA
MCTOJOB 3K3CMILIApa BMECTO METOJOB KJlacCa U HaO60pOT.

. Ucnonp3oBanue rpadudeckoro unrepdeiica B nmpoekre "Brimykias ob6onouka". [IpeoOpasoBanue

KOOpAUHAT, pUCOBAHUC TOYCK, OTPE3KOB U MHOTOYT'OJIbHUKOB.

10. [lonsitue pebpa, OCBEIIEHHOrO U3 3adaHHOM TOuku. Peammzamus wmerona light?.
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Hcnonp3oBaHne MOHATHS OCBEIEHHOCTH TP peam3aliii MeToa initialize kimacca Polygon.

11. Hcnons3oBanue uaei U pparMeHToB Koja npoekra "Breimykias o6onouka” npu HalMCaHUN
MaKCUMaJIbHO 3()(EKTUBHOW IMPOTPaMMBbI, BBISCHSIOIIEH, JIGKHUT JH TOYKA IUIOCKOCTH M(X,Y)
CTPOT0 BHYTPU HEKOTOPOT'O TPEYroJIbHUKA, 3aJaHHOTO0 KOOPAMHATAMU €r0 BEPIIHH.

12. Ompenenenue mnoJudpa M CHocod ero 3amaHus. TouyHas T[OCTaHOBKA 3aJlayM,
paccMaTrpuBaeMoOil B JTAJOHHOW Bepcum mpoekTa "M300pakeHue mpoeknud moymdapa’, u
onucaHue e€ perieHus 0e3 yJaleHns HEBUIMMBbIX JIMHUMN.

13. OcHOBHBIE KJIACChl, 3aJaloIIMe IOJMAJP, HUCHOJIb3yeMble B mnpoekTe "HM3o00paxenue
npoekuuu nommdapa”’. Kmacc R3 u mpumeHeHue BEKTOpPHOW anreOpbl M aHAIMTUYECKOU
TFE€OMETPHHU NP peaIn3alii HEKOTOPBIX METOJIOB ATOTO KJlacca.

14. Wnes peuienus 3ajaun yJgajleHUs HEBUIUMBIX JUHUM B npoekte "M300paxeHune nmpoeKkuuu
nosnuszapa”. TeHu, MpocBeThl U OAHOMEPHBIE KOOpAMHATHI. Peanu3aius MeTo10B Kilacca Segment.

15. VYuér Tenu Ha pedpe ot ojHoM rpanu. [lpusma "Tens". Onucanne meTo10B Kinacca Edge.

16. 'eomerpuueckre OCHOBBI pEUICHUS 33JaYd  HAXOXACHUS TIEpEeceueHus OTpe3Ka C
noJynpocTpancTBoM. Peanuzarus metona cross kiacca Edge.

17. Paznuunble cnocoObl onTtuMm3anuu mpoekta "M3o0paxenue mpoeKnuu ToJudapa’.
CpaBHeHHE X OTHOCUTENbHOU 3()(HEeKTUBHOCTH.

18. Ha 3ansTusx O6buta paccMOTpeHa HemnpepblBHAs peain3alusi cTeka Ha 06a3e OrpaHHYEeHHOTO

BekTopa. Kakue Meronsl 3TONW peanu3alMi JaHHOTO KOHTEMHEpa M KakK HMMEHHO HYKHO
MOIU(UIIUPOBATH, YTOOBI TIpU paboOTe C IETBIMU YUCIAMHU KOHTEHHEp "Tepsut HynmHu'": 100aBUTh
CKOJIb YT'OJTHO MHOTO HyJIel MOXHO ObLITIO ObI BCET/Ia, a B3SATh HU OJHOTO HYJIS HE MOJIy4ajJoch Obl
HHUKOTAA?

19. OnuimuTe HECKOJbKMMH MPEAJOKEHUAMHU HACK0 HENPEPHIBHOW peaau3alud KOHTEHepa
"Tpu cTeKa, OrpaHUYCHHBIE B COBOKYIMHOCTH' M peaJu3ylTe METOAbl WHHUIMAIU3AIUU
(KOHCTPYKTOP) M M3BJICYCHUS AJIEMEHTA U3 KOHTEHHEpA.

20. OnumuTe HECKOJbKUMH MPEAJIOKEHUSIMUA UICI0 HEMPEPBhIBHOW peav3alud KOHTEHHepa
"OrpaHMYeHHOE MHOXKECTBO (JIMHEWHBIH TMOWCK)" W peaM3ydWTe METOJAbl WHUIMATH3AIUN
(KOHCTPYKTOP) U 100aBICHUS DJIEMEHTA B KOHTEHHED.

21. Ha 3amsrusx ObUla paccMOTpeHa HeMpepbhlBHas —peaiu3anusi ouepend Ha 0Oasze
OTpaHHUYEHHOr0 BekTopa. Kakue MeTonapl 3TOW pealv3aluy JaHHOTO KOHTElHepa U KaK MMEHHO
HY)KHO MOJU(UIIMPOBaTh, YTOOBI MpU paboTe ¢ MedbIMH YHCIaMU KOHTeWHep "pabortan
cyMMaropoM'": pU B3ATHUHU 3JIEMEHTa BO3Bpallaiach Obl CyMMa BCEX 3JIEMEHTOB, COJIEP>KaBIINXCS
B KOHTEHHEpE JI0 U3BJICUCHHUSI STOTO deMeHTa?

22. OnuimuTe HECKOJbKUMH MPEAJOKEHUIMHU HACK HENPEPHIBHONW peaau3alud KOHTEHepa
"Tpu CTeKka, OrpaHHYEHHBIE B COBOKYMHOCTH"' U pealn3yWTe METOAbl WHUIHAIU3AINH
(KOHCTPYKTOP) U A0OaBICHHUS SJIEMEHTa B KOHTEHHED.

23. Onumure HECKOJbKMMU TPEIOKEHUSIMH UACI0 HEMPEepPhIBHOM peanu3alud KOHTeWHepa
"OrpaHUYeHHOE MHOXKECTBO (JABOMYHBIA TMMOMWCK)" U peanu3yidTe MEeTOAbl WHUIUAIU3AINH
(KOHCTPYKTOP) U yJaJeHUS JI€MEHTa U3 KOHTeHHepa.

24, Ha 3ansTusix Obuta paccMOTpeHa HempepblBHAs peain3alus cTeka Ha 0a3e orpaHHuYEeHHOTO
BekTopa. Kakue Meroapl 3TOW peald3aluu JAaHHOTO KOHTEHEpa W Kak HMMEHHO HYKHO
MOAU(PHUIMPOBATH, YTOOBI MIPH padOTE C IENBIMU YUCIAMH KOHTEHHED "yaBanuBal HyJIH'": TIOJI0KHB
OJIMH HYJIb, BO3bMENIb J1BA; MTOJIOKUB JBA HYJIS, U3BJICUELIb YETHIPE ...

25. OnuiunTe HECKONIBKUMHU MPEAJIOKEHUSIMU HACH0 HENPEPBIBHOM peanu3aluy KOHTEHepa
"mBa CTEKa, OrpAaHMYEHHBIE B COBOKYNHOCTH"' M pealu3ylTe METOJbl WHULHAIU3ALNI
(KOHCTPYKTOP) U U3BIICUCHHUSI DJIEMEHTA U3 KOHTEIHepa.

26. Onuiure HECKONBKUMU MPEAJIOKEHUSIMU HACI0 HENPEPBIBHOM peanu3aluyd KOHTeHHepa
"OTpaHUYEHHOE MHOXKECTBO (JIBOMYHBIA TOWCK)"' © peaau3yidTe METOAbl WHUIUATH3AIUH
(KOHCTPYKTOP) U AO0OABJICHHUSI PJIEMEHTa B KOHTEHHED.

27. Ha 3anmstusix Oblla paccMOTpEeHa HEMpephiBHAsS peanu3alids odepead Ha 0ase
OTpaHMYEHHOTO BekTopa. Kakue meToapl 3TOM peanu3aluy JaHHOTO KOHTEHHEpa U KaK MMEHHO
HY)KHO MoauuuupoBaTh, 4ToObl TIpU paboTe C LENBIMU YUCIaMU KOHTEHHEp "OTMOJOBHHHMBAI
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JTBOMKH": TIOJIOKUB OJIHY JBOMKY, B3SITh €€ HUKOI/Ia HE CMOKEIIb; MOJIOKHUB JABE TBOMKH MOIPSII,
M3BJIEYEIIb TIOTOM TOJIBKO OJIHY JBOWKY; IIOJIOKUB YETHIPE IBOWKH IOJAPSI, W3BJICUENIL IBE
JIIBOMKHU...

28. Onumure HECKOJbKMMHU HPEUIOKEHUSIMHU U0 HENPEPHIBHOW peaau3aluu KOHTEHHEpa
"IBa cCTEKa, OrpaHWYEHHbIE B COBOKYMHOCTU" U peaJn3yHTe METO/bl HHULMAIU3ALHUU
(KOHCTpPYKTOP) U A00aBIEHUS SIEMEHTA B KOHTEHHED.

29. Onumure HECKOJbKMMU NPEUIOKEHUSIMH UJCH0 HENPEPHIBHOW peaau3aluu KOHTEHHepa
"OrpaHMYeHHOE MHOXKECTBO (JIBOMYHBIM TOUCK)" W peaju3ylTe METOJbl WHUIIMATU3AIUN
(KOHCTPYKTOP) U yJaJIeHUs 3JIEMEHTa U3 KOHTEHHepa.

30. Ha 3ansTusx Obuta pacCMOTpEHA HEMpephIBHAS pean3aliis cTeka Ha 0a3e orpaHHYESHHOTO
BekTopa. Kakue Meronsl 3TOM peanu3alMy JaHHOTO KOHTEHHEpa M KaKk HMMEHHO HYKHO
MOIU(UIUPOBATH, YTOOBI MPU pabOTE C IEJIBIMU YUCIAMU KOHTEHHEp '"yABauBall €IWHUIIBI U
OTIOJIOBUHMBAJ JBOMKHU'": TOJIOKUB €IUHUILY, U3BJIECUYENIb JBOWKY; MOJIOXKHUB JBOMKY, W3BJICUENIH
€AVHULY; I0JIOKUB TPOMKY, U3BJICUENTH TPOMKY; ITOJI0OKUB YETBEPKY, U3BIICUEID YETBEPKY...

31. Buyrpennue coptupoBku. X ocHOBHblEe XapakTepucTUKU. OCHOBHBIE PACCMOTPEHHBIE B
Kypce alrOpUTMbI BHYTPEHHUX COPTHUPOBOK.

32. CopTupoBKa MHPOCTHIMU BKJIIOYEHHMSIMH (peanu3anusi). AHalIu3 CI0XHOCTH (HUXKHHE U
BEpPXHHUE OIIEHKH JIJIsl YKcila CPaBHEHUI U IEPECHIIOK).

33. CopTupoBKa TPOCTHIM BBIOOPOM (peanu3aiys). AHaIU3 CIOKHOCTH (HIDKHHE U BEPXHHUE
OIICHKH JUISl UMCJIa CPAaBHEHUM U MEPECHIIOK).

34. CopTtupoBka pocThIM 0OMEHOM (peaynm3aiusi). AHaAINU3 CIOXHOCTH (HIDKHHE U BEPXHHUE
OIICHKH ISl UKCila CPaBHEHUH U IEPECHLIOK).

35. CoptupoBka cinusaueM. EE OCHOBHBIE XapaKTepUCTUKH (BKJIIOYAs BpPEMECHHYIO U
€MKOCTHYIO CJIOHOCTD B JIy4IlIeM U XYJIIeM CIyJasx).

36. CoprtupoBka mojcuétom. EE OCHOBHBIE XapaKTepUCTUKH (BKJIIOYas BPEMEHHYIO U
€MKOCTHYIO CJIOHOCTD B JIy4IlIeM U XYJIIEM CIyqasx).

37. Wness OwicTpoit coptupoBku. Pasznenenne MaccuBa W pEeKypCHBHAs BEpCHsS OBICTpOM

coptupoBkH (pparmMeHThI peanuzaiyn). OneHkn 3hHEKTUBHOCTH OBICTPOY COPTUPOBKH B JIyUIIIEM
U XyIIIeM ciiydasX (C IMOMOIIbI0 PEKYPPEHTHOTO COOTHOIIEHHS M TEOPEMBbl O PEKYPPEHTHBIX
OIIEHKaX).

38. Nnes mupamugaibHOM copTUpoBKH. OmpesesieHne MUupaMuibl (COPTUPYIOMIETO JIepeBa) Ha
MaccuBe. OneHka 3peKTUBHOCTH MUPaMHUIaIbHON COPTUPOBKH B XY/IIIEM cliy4ae.

39. Buemnue coptupoBku. OCHOBHBIE PAacCCMOTPEHHbIE B Kypce alrOpUTMbl BHELIHUX
COPTUPOBOK (C U3JIOKEHUEM UACH peain3alium).

40. OnTumu3zanusi adropuTMOB BHEIIHMX COPTHUPOBOK 3a CUYET HCIOJB30BaHUS OMNEPATUBHOM
MaMsTH ¥ OLIEHKA MOJy4aeMOTO BBIUTPHIIIA B CKOPOCTH PaOOTHI.

41. Metoner sort u sort by kmacca Enumerable ctannmaprHoii O6mbimorexku si3pika Ruby.
[Tpumepbl UX UCTIOTIB30BAHKS U PEKOMEHIAIUH TI0 UX TPUMEHEHHUIO.

42. Pacnionoxxure cienyrone GyHKIUHA B TOPAIKE YBEIMUEHUS CKOPOCTH UX POCTa, OTMETHB
cpemu Hux $\Theta$-sxkBuBanentusie: $f(n) = 18, $g(n) = n*{1/\log n}$, $h(n) = \log nS.

43. Pacnionoxure crnenyromne GyHKINH B TOPAIKE YBEIUYEHUS CKOPOCTU X POCTa, OTMETUB
cpemu Hux $\Theta$-sxBuBanentueie: $f(n) = \log n$, $g(n)

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

44, Bocnoip30BaBIIMCh TEOPEMO O PEKYPPEHTHBIX COOTHOIICHUSX, HAWIUTE ACUMITOTHKY
¢bynkuuu $T(n)$, mist kotopoit $T(n) = 4T(n/2) +(2n"2+1)8$.

45. Bocnoip30BaBIIMCh TEOPEMO O PEKYPPEHTHBIX COOTHOIICHUSX, HAWIUTE ACUMITOTHKY
¢ynkiuu $T(n)$, mist kotopoit $T(n) = 9T(n/3) +3n"28.

46. Bocnosip30BaBIIMCh TEOPEMOW O PEKYPPEHTHBIX COOTHOIICHUSX, HAWIUTE ACUMITOTHKY
¢byukuuu $T(n)$, wist kotopoit $T(n) = 2T(n/2) +n"3$.

47. HaiinuTe TouHbIC 3HAYEHUST MaKCHMMAaJIbHOTO KoJjimuecTBa cpaBHeHuit $C(n)$ u mepechuiok

$M(n)$ osnementoB coptupyemoro maccuBa mHB $n$ st cnenmyromedn Ruby-mporpammer,
peanu3youei OuH U3 MPOCTEHIINX arOPUTMOB COPTUPOBOK. [TosicHuTe, Kak ObLIT HaliZIeH OTBET.
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[Iporpamma npuiaraercs (6 BapuaHTOB).

48. Peanuzyiite MeTos, uMeronuil 1Ba aprymenTa (ykaszareib Ha Ha4aJlo JIBYCBS3HOTO CITUCKA
U 3HAYEHHWE KIJI0Ya), KOTOPbI MILET B 3aJaHHOM CIIMCKE 3JEMEHT C YKa3aHHBIM KIIOUYOM,
BO3Bpaiias ero (WM nil mpyu OTCYTCTBUU TAKOTO KIIFOUYa B criucke). JlaiTe oneHky 3 PeKTUBHOCTH
pealn30BaHHOIO METO/1A.

49. Peanuzyiite MeTo, MMEIOIINIA JIBa apryMeHTa (yKa3aTelb Ha Hayajio OJHOCBS3HOTO CITUCKA
Y 3HAUEHUE KII0Ya), KOTOPBIN yAaJIeT TMEpPBbIA U3 AJIEMEHTOB 3aJaHHOTO CIHCKA, MMEIOIIUN
YKa3aHHBIM KIIFOY (CIIMCOK HE MEHSETCS, €CJIM 3JIEMEHTOB C TaKMMHU 3HAYCHUSIMU KItoua B HEM
Her). Jlaiite oneHKy 3 (HEKTUBHOCTH PeaIn30BaHHOTO METO/IA.

50. Kak peanusyercsi mpencraBieHue aBoU4yHOTO nepeBa? JlaiiTe ompeneneHue IBOMYHOTO
nepeBa noucka. Peanusyiite Tpu anroputMa 06xo/1a TBOUYHOTO J€pEBa.
51. [lepeunciure OCHOBHBIE OTEPAMH C JIBOMYHBIMU JIEPEBBAMH TOHCKa. ONUIIUTE UIEH

peanu3anuu U AalTe OlEeHKH (PPEKTUBHOCTU aITOPUTMOB TOUCKA, HAXOXKJIEHUS MHUHHUMYMa W
MaKkCHUMyMa.

52. HepeLH/ICJ'H/ITe OCHOBHBIC OIl€pallii C ABOWYHBIMU JCPCBLAMU ITOHUCKA. Omumure )201(S110)
peanu3anuu 1 JanTe oleHKy 3 PEeKTUBHOCTH aJlTOPUTMA yIaJeHUs dJIeMEHTa U3 JIepeBa.
53. C nomMoupl0 TEOPEMBbI O PEKYPPEHTHBIX OIEHKAX OIEHUTE MAKCUMAJIbHYIO CJIOKHOCTH

CIIEYIOIIMX aJITOPUTMOB: JABOMYHBIA MOUCK AJIEMEHTA B YINOPSAOYEHHOM MAacCHBE, COPTUPOBKA
CIIUSIHUEM, OBICTpasi COPTUPOBKA.

54. Teopema o HuxHell oneHke 3((EKTHUBHOCTH aJrOPUTMOB COPTUPOBOK, OCHOBAaHHBIX Ha
CpaBHEHMH 311eMeHTOB. E€ noka3aTenbcTBo.
55. Teopema 006 o1leHKE BBICOTHI CTy4allHOTO JepeBa moucka. E€ moka3aTtenbCcTBO U CIIEACTBUE

u3 He€ 0 cpepe MPUMEHUMOCTH JEPEBLEB TIOUCKA 0€3 yIPaBICHHSI POCTOM.
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