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1. He.]'[l/l, 3a/1a4Y4 U IVIAHUPYEMBIC PE3YyJbTAThI oﬁyqennﬂ o JTMCHUIIJINHE

K 0oCHOBHOI 11e1M OCBOEHUS AUCHUIUIMHBI «METOIbl U TEXHOJOTHH 0O0pabOTKU OOJBIIMX JTaHHBIX
MOXXHO OTHECTH (OPMHUPOBAHHE Yy CTYAEHTOB MNPO(PECCHOHATBHON KOMIIETEHIIMA B 001acTH
pa3pabOTKU U UCTIOIB30BAaHUS CHCTEM 00pabOTKH M aHajm3a OOJIBIINX MACCUBOB JIAHHBIX, U3YYCHHIO
TEOPETHUYECKMX OCHOB IMOCTPOCHHSI U (PYHKIIMOHUPOBAHUS TTOJAOOHBIX CHCTEM.

K ocHOBHBIM 3amadaM JIUCHMIUIMHBI «METOAbl M TEXHOJOTHHM O0pabOTKHM OOJBIINX JaHHBIX»
OTHOCSTCS:

*  Pa3paboTka MeTOIMK aBTOMATH3aIKUU 00paOOTKH OOJBIINX JAHHBIX.

*  H3yuuTh TEOPETHUECKUE OCHOBBI OCTPOSHHSI CUCTEM 00pa0OTKU M aHAIHM3a OOJBIINX JAHHBIX.
. W3yauTh OCHOBHBIE SI3BIKOBBIE W BH3YallbHBIE CIOCOOBI OpraHW3allud, OTOOpaXEHHS U
MaHUITYJTUPOBAaHUS TaHHBIMHU I0]T YIIPABJICHUEM CHCTEM 00pabOTKH M aHAIIN3a OOJIBIINX JTAaHHBIX.

. N3yauTh TEOpETHUECKUE OCHOBBI TOCTPOSHHS U (DYHKITMOHUPOBAHUS TTOJOOHBIX CHCTEM.

OO6yuenue o AUCHUIUIHHE «METOJbl U TEXHOJOTUU 00paOOTKH OOJBIIUX JAaHHBIX» HAIMPaBJICHO HA
dhopmupoBaHue Yy 00yJarOMUXCS CAEAYIOMIX KOMITETCHITHH:

Koa v HanuMeHoBaHMEe KOMIIETEHIINHA NHaukaTopbl J0CTHKEHUS] KOMIIETEHIIUH

[IK-3. CriocoOHOCTh HacTpauBath, | 3HaTh: I[lopsnok ocymiecTBieHuss cOOpKH,
AKCIUTyaTUPOBATh u CONPOBOXK/JIATh | HACTPOMKH, IKCILTYaTallUH U COTTPOBOKICHUS
MH(POPMAITMOHHBIE CHCTEMBI U CEPBHUCHI. MPOTPAMMHBIX 0a30BBIX 3JIEMEHTOB

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

YmMmern: [loBoauTh aHamuM3 W TECTUPOBAHUE
HC. TIlpoextupoBaTh wuHTEp(dElch oOMeHa
JTaHHBIMM; HacTpauBaTh ncC U1
ONTUMAJILHOTO pelieHus 3angad. I[IpoBepursb
COOTBETCTBUE pabOuMX MecT TpeOOBaHUAM
NC. Co3zngaBarh peno3uTOpUil MPOEKTa s

XpaHEHHUsI 0a30BBIX 3JIEMEHTOB
KOH(MUTYpalUH.
Baaagersn: Hasrikamu TECTUPOBAHUS

pa3pabateiBaembix mMoayneit C. Hapbikamu
CO3JJaHHME PETO3UTOpHUS AN XpaHEHUs O0a3bl
JTAHHBIX. HaBbikamu YCTaHOBKHU
000py/I0BaHUSA B COOTBETCTBHM C TPYAOBBIM
3a7JaHUEM.

2. MecTO ATUCHUIIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl
Hucuumnuaa «MeToasl W TeXHOJIOTHMH OOpabOTKM OONBIIMX JaHHBIX» OTHOCHUTCS K YHCTY
ANIEKTUBHBIX JIUCIUIUIHH, OCHOBHOH MpoQeccruoHalbHON 00pa30BaTebHON MPOTPaMMBL.
JucuunnuHa B3aMMOCBsI3aHA JIOTMYECKHM M COJEP)KATEIbHO-METOAUYECKH CO  CIEAYIOIINMHU
qucuuinHaMu U npaktukamu OIOIT:

. Teopus BEpOATHOCTEN;
. [IporpammupoBanue;
. OcHOBBI 0a3 JaHHEIX;



3. CTpyKTypa M cofep:KaHue U CUHUIIIMHbI
OOm1ast TPyA0EMKOCTh AUCIUILTUHBI cocTaBisieT 10 3a4eTHBIX eIMHMUIL, T.€.
360 akagemuueckux 4aca, u3 Hux 2074aca — camocTosiTenbHas pabora cTyieHToB. Bee oHn
OCBaMBAIOTCS 00YJAIOUIUMICS B CEIBMOM CEMECTPE.
Bunel yueOHBIX 3aHATHI MO AWUCHUIUIMHE: JEeKIUH — 2 yaca B Henemto (Bcero 36 dacoB),
nabopatopHble 3aHATUS — 4 yac B Hezento (Bcero 90 yacon). @opMbl KOHTPOJISI — IK3aMEH.
3.1. Buabl yueOHOI padoThbl U TPYAOEMKOCTh
(mo ¢popmam 00yueHust)

3.1.1 Ounas ¢popma oOyueHus
Ne B G110ii DG KosmuectBo | CemecTphl
u/n U1 y4yeOHoi padoThl YACOB 5 7
1 AyIMTOpHBbIE 3aHATHS 153 36 90
B ToM uucne:
1.1 | Jlekium 36 18 18
1.2 | CemuHapckue/mpakTHUECKUE 3aHSTHSI
1.3 | JlabopatopHbie 3aHsATHSA 117 45 72
2 CamocrosiTesibHasi pabora 207 99 99
3 IIpome:xxyTouHasi aTTecTanus
3auer DK3aMeH
Uroro: 360
3.2. Temaruueckuii NJIaH U3yYeHHUs TMCHUIIHHBI
(mo ¢popmam 0OyueHust)
3.2.1 Ounas ¢opma oOydeHHS
TpynoemMKocTb, yac
AyauTopHasi paGora =
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1 MaremaTuueckue  OCHOBBI  aHalIM3a 9 30 49
JITOPUTMOB
) [IpoexTsl «Beimyknas 000704YKa» H 9 30 49
«M300paskeHne MPOEKIIUU MOJIAIIPA»
3 Peanu3anus CTpyKTYyp NaHHBIX 9 30 50
4 CopTupoBKH 9 27 50
Hroro 360 36 117 198

33 Conep:xanue TUCHHUILIHHBI
MaremaTH4ecKHe OCHOBbI aHAJIN3A AJTOPUTMOB
AcumnToTuueckue 0003HAYEHUS U CpaBHEHHUE ckopocTel pocta GyHkIui. CTannapTHbie GyHKIUH U
ob6o3navyenus. CyMMHpOBaHUE U OLIEHKH CyMM. [IpuMeHeHne pa3anuHbIX MaTeMaTHUYEeCKUX METO/I0B
JUIsl @aHaJu3a CJIOKHOCTU aJITOPUTMOB. PeKkyppeHTHbIe cooTHOLIeHUs. MeTton mojactaHoBKU. Merton
utepanuid. Ob1as TeopemMa 0 peKyppeHTHBIX COOTHOIICHUSX U IPUMEPHI €€ TPUMEHEHHUS.

IIpoexTsl «Bpinykas 0600uka» u «300paixenne NnpoeKuuy MOJTHIAPA»
I'padpuueckuii uHTepdeiic npoekra "Brimykias o6onouka". Moaynu u HOTOKH B s3bike Ruby.

MO,Z[I/I(I)I/IKE[I_[I/I}I 9TAJIOHHOTO  KOJda IIPOCKTA

"Beinyknas

obonouka" B

COOTBECTCTBHUHN C

WHAMBUIYAIbHBIMU 3aaHusMH. [Ipoekt "M300paxkeHne npoekuuu noiaudapa’. 3ajaHue MOoJIu3/pa.
N300paxkeHue MpoeKkuuu TMoymdapa 0e3 yaaleHus HEBUAUMBIX JUHUA. TeHM u MpoCBeTHI.

OpHOMEpHbBIE KOOpPJMHATHI.

Tenb ot rpanu. IlepeceueHue oTpe3ka € MOJYIPOCTPAHCTBOM.
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OnTumu3zanust STATOHHOTO KoJa mpoekra "M3o00pakeHne MpoeKuu noiudapa': oTaeneHue ¢asbl
BBIUMCIICHUH OT (a3bl N300paKEHHs, ylaleHue 1yOnukaToB pédep, MpeAKOMIMWIALMUS IpaHeH, yuaér
0COOEHHOCTEH B3aMMHOTO pPacHojoXeHus péOep W rpaHel, rHe3loBaHHe TpaHed. Moaudukanus
STAJIOHHOTO Koja mpoekTta "M3o0paxkeHue mMpoeKuMu mNoaudapa" B COOTBETCTBUU  C
WH/IMBUYJIbHBIMU 33JaHUSIMU.

Peasm3aums cTpyKTYyp AaHHBIX

HenpepriBHble U ccbUIouyHblE peanu3anuu. HemnpepbiBHas peanu3alus OTpaHUYEHHOIO CTEKa M
ouepend, JIBYX M TpEX CTEKOB, OTrPaHUYEHHBIX B COBOKYIHOCTH, Ha 0a3e BekTopa. OILEHKH
spdektuBHOCTH. CCBUIOYHBIC peaiM3alli  CIUCKOB. Pa3nnyHple  CHocoObl  peanu3anuu
JTUHAMUYECKOTO0 MHOXECTBa (JIMHEHHBIM U TIOCJIENOBATEIbHBIM IMOWUCK, Talnuia ¢ MOpsSIMOn
ajpecanel u OUTOBas peanu3anus). Xem-tadnuubl U xeum-QyHKIuH. OueHku 3¢ ()EeKTUBHOCTH.
JlepeBbsi U OCHOBHBIE OIpENEICHUs, CBsI3aHHbIE C HUMH. [IperncTaBieHHe KOPHEBBIX JI€PEBBHEB
(IBOMYHBIX M CHJIBHO BeTBALIMXCS). J[BOUUHBIE IepeBbsl MOMCKA U onepaiuy Haj HUMH. [loctpoenue
UJeabHO COAJIAHCUPOBAHHOTO JIEpEBa C 3aJIaHHBIM YHCIIOM Y3JI0B U €ro 00Xoj (Tpu BapuaHTa).
OneHka BBICOTHI CIy4ailHOTO JBOMYHOTO JiepeBa MoucKa. AHAIU3 MOKMCKa C BKIIOYEHHEM IO JEpPEBY
u BbIBoJBI U3 Hero. IlpencraBnenune o0 umaeanbHO cOanaHcupoBaHHbIX, ABJI um kpacHO-u€pHBIX
JIBOMYHBIX J€PEBbAX MOUCKA. VX cpaBHUTENbHBIE XapaKTEPUCTUKU U 00JIaCTH IPUMEHEHUSI.

CoprupoBku

BHyTpeHHHE COPTUPOBKM U UX OCHOBHBIE XapaKTepUCTUKU. COPTHUPOBKA MPOCTHIMU BKIFOYEHUSIMHU U
aHann3 e€ cnokHOCTH. COpPTHUPOBKH MPOCTHIM BBIOOPOM U TpOCThIM oOMeHOM. Ilpocreiiiue
MO IU(UKAITUN TTY3BIPEKOBOM COPTUPOBKU. AHanm3 ciokHOCTH. CoptupoBka ciusaueM. OneHKu eé
€MKOCTHOM M BpeMEHHOU A((HEKTUBHOCTH C MOMOIIBIO TEOPEMBI O PEKYPPEHTHBIX OlleHKax. Maes
MUpaMHUIaIbHOW COPTUPOBKH (COPTUPOBKU C MOMOIIBIO KyuH). Peanuzaius nupamuapl Ha MacCUBe.
HrtoroBsiii anroput™ 1 aHanu3 3QPEKTUBHOCTH MUPAMHUIAITLHON COPTUPOBKHU. BBICTpas copTupoBKa.
PexypcuBHass u wutepanmonHas Bepcun. OreHka TIyOuHbl cTeka. CpaBHeHHE OBICTpOH U
MUPAMUJATBHON COPTUPOBOK. BHemHue copTupoBku. IIpocToe, €CTECTBEHHOE M MHOTOIYTEBOE
ciusHue. MHorogasHasi COpTUpOBKA U HadyallbHOE pacnpeaeneHue cepuid. OueHku 3pGeKTUBHOCTH U
METO/Ibl TIOBBIIIEHHE CKOPOCTU pabOThl BHEIIHUX COPTHPOBOK. Teopema o HIKHEH rpaHUIle ducia
0OMEHOB JUIsl MPOU3BOJBHOTO AJIrOpPUTMa BHYTPEHHEH copTUpOBKHU. [Ipumepbl anbTepHATHUBHBIX
Oosee OBICTPBIX AJITOPUTMOB (COPTUpPOBKA MOAcuéToM u LudpoBas coptupoBka). lIpumenenue
TEOPEMbl O PEKYPPEeHTHBIX OIEHKaxX Ui I[IOJy4eHUs OLEHOK BpeMeHHOH 3ddexTuBHOCTH
MUpaMHUIaIbHON U OBICTPOIl (B XY/LIEM, JIydIlIeM U CPEJHEM CIydae) COPTUPOBOK.

4. YueOHo-MeToanuecKkoe 1 nHpopMalmoHHOe obecreueHne
4.1.  OcHoBHas nMUTEpaTypa
1. Meiiep, b. UHCTpyMEHTBI, aITOPUTMBI U CTPYKTYPBI TaHHBIX : ydeOHoe nmocobue / b. Meiiep.
— 2-e u3a. — Mocksa : UHTYUT, 2016. — 542 c. — Tekcr : anekTpoHHbI // JIaHb : 3IIeKTPOHHO-
oubmuoreuynass cuctema. — URL: https://e.lanbook.com/book/100603 (mara oOpaiieHus:
25.09.2023). — Pexum noctyna: uis aBTOPU3. MOJIb30BaTeENEH.

2. CeipomstaukoB, B. I1. CtpykTypsl u anroput™bsl 00paboTku AaHHbIX: [IpakTukyMm : yueGHOE
nocobue / B. II. CeipomsatHukoB. — Mocksa : PTY MUPDA, 2020. — 244 c.— Tekcr:
ANIEKTPOHHBIN // Jlanb : 3NIEKTPOHHO-0MOINOTeYHAs cUCTEMA. — URL:
https://e.lanbook.com/book/163915 (mata oOpamenus: 25.09.2023). — Pexum nocrtyma: s

aABTOPU3. IIOJIb30BaTEIICH.

4.2.  JlomoiHUTENbHAs TUTEpaTypa
1. AmnanaceBud, C. A. CTpyKTypbl U aJrOpUTMbl 00paOOTKM JNaHHBIX. JIMHEHHbIE CTPYKTYPHI :
yuebnoe nocobue / C. A. AnanaceBuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c. — ISBN 978-5-
8114-3366-7. — Tekcr : anmekTpoHHbIH / Jlanb : 3nekTpoHHO-OMOMMOTEuHas cucrema. — URL:
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https://e.lanbook.com/book/206261 (mata oOpamenus: 25.09.2023). — Pexum pgocrtyma: s
aBTOPU3. II0JI30BATEIICH.

2. Makmmanos, A. B. bonemue nanusie. Big Data / A. B. Makmanos, A. E. XXypasnes, JI. H.
Teiaapikaps. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 188 ¢. — ISBN 978-5-507-
46866-9. — Tekcr : snekTtpoHHbd // JlaHb : 31ekTpoHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/322664 (mata oOpamenus: 25.09.2023). — Pexum nocrtyma: s
ABTOPU3. NI0JIb30BATEIICH.

3. HypmartoBa, E. B. Vnpasnenue Oosblimmu 0a3aMM JaHHBIX M BBICOKOHArpy)KEHHBIMU
cucremami : yueOHoe mocooue / E. B. Hypmarosa, P. ®. Xanabus, JI. B. Bynuna. — Mocksa : PTY
MUPDA, 2019. — 120 c. — TexcrT : anekTpoHHsbIi // JIaHb : 27eKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/171496 (mata obpamenus: 25.09.2023). — Pexum moctyma: s
aBTOPH3. NIOJIB30BATEIICH.

4.3 DJIeKTPOHHbIEe 00pa3oBaTe/ibHbIe pecypchl
DNeKTPOHHBIN 00pa3zoBaTenbHbIN pecypc TexHooruu o6padoTK OONMBIINX JAHHBIX:
https://online.mospolytech.ru/course/view.php?id=12091

5. MarepuajabHO-TeXHHUYECKOE o0ecrieueHne
5.1 TpeGoBanus K 000PYI0BAHUIO U TOMELLEHUIO VIS 3aHATHI

JlaGopaTopHble pabOTBl M CaMOCTOATENbHAs PaboTa CTYACHTOB JOJDKHBI TPOBOIUTHCS B
CHELMAaIN3UPOBAHHON ayIUTOPUHU, OCHAILIEHHOM COBPEMEHHOM OPITEXHHKON W IEPCOHAIBHBIMU
KOMIIBIOTEPAMU C TPOTPAMMHBIM OOECTICUCHHEM B COOTBETCTBHM C TEMATUKOM H3y4aeMOTO
Matepuana. Yucno pabouux MecT B ayJUTOPUHU JOJDKHO OBITh JAOCTATOYHBIM Uil OOecreueHus
MHIUBUAYyaIbHONH paboThl cTyneHToB. Pabodee mecTto mpernonaBaTelns OJKHO OBITh OCHAICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C TMOAKIIOUEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIM SKpaH, WU
MHBIM aHAJOTUYHBIM 10 (YHKIIMOHAILHOMY Ha3HAYEHUIO 000PYJOBaHHEM.

5.2 TpeboBaHus K MPOTPaMMHOMY 00€CIICUEHHUO
Jlnst  BBIMOJTHEHUs JabOpaTOpHBIX pPabOT ¥ CaMOCTOSATEIBLHON paboThl HEOOXOIUMO
cleayoliee IporpaMMHOE 00ecrieueHue:
1. Microsoft Windows.
2. Notepad—++.
3. Microsoft office.
4 Be6-6payzep, Chrome.
6. MeToanuyeckne peKOMeH AN

6.1. Meroanueckue peKOMeHAalluM JJIS PENnoJaBaTe)isi 0 OPraHu3anun 00y4eHus

1. IIpu moAroTOBKE K 3aHATHSM CIEAYyeT MpeIBapUTENbHO MpopaboTaTh MaTepuai 3aHATHS,
MPEeIyCMOTPEB €ro MojJauyy TOYHO B OTBEACHHOE I 3TOTO BpeMs 3aHsATHS. CienyeT MoAroTOBUTH
He0oOXoIMMbIe MaTepuaibl — TEOPETUYECKHE CBENeHHS, 3a1aun U Ap. [Ipu mpoBegeHuM 3aHATUSA
clieyeT KOHTPOJUPOBATh IMOJady MaTepuaia U pelleHue 3aJaHuil ¢ y4yeToM Yy4eOHOTO BpeMEHH,
OTBEJICHHOTO JIJIs 3aHSATHSL.

2. Ilpu mnpoBepke pabdOT U OTYETOB CJEIyeT YYUTHIBATb HE TOJIKO MPABHIBHOCTD
BBITIOJIHEHUS 3aJaHUi, HO ¥ ONTHUMAaJIbHOCTh BBIOPAHHBIX METOJOB pEIICHUS, MPaBUIHHOCTh
BBITIOJTHEHUS BCEX €r0 111aroB.

3. Ilpu opraHuzanuu WU TPOBEACHUS DK3aMEHOB B TMPAKTUKO-OPHEHTUPOBAHHOUN (dopme
ClIeTyeT UCIOJIb30BaTh YTBEPKIeHHbIE Kadenpoii MeTondyeckrne peKOMEH IaIiu.

6.2. Meronnueckue ykazaHusi AJ1s1 00y4arOIHUXCH M0 OCBOCHHUIO 1M CHMILINHBI

N3yuenne AUCHUIUIMHBI OCYLIECTBISIETCS B CTPOIOM COOTBETCTBUU C LI€JIEBOM YCTAHOBKOM B
TECHOW B3aUMOCBSI3U C y4eOHbIM TMIaHOM. OCHOBOM TEOpPETHUYECKON MOATOTOBKH CTYICHTOB
SIBJISTFOTCSI AyIUTOPHBIE 3aHATHS, TAOOPATOPHBIE paOOTHI.

B mpormecce camocTOSITENsHOM pabOThl CTYACHTHI 3aKpeIUISIOT W YIIyONSIOT 3HaHUS,
MOJIyY€HHBIE BO BpeMs ayAUTOPHBIX 3aHITHH, NOpadaThIBAIOT KOHCIEKTHI M 3aMUCH, TOTOBATCA K


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

MPOBEACHUIO M 00pabaThIBAIOT Pe3yibTaThl JTa0OPATOPHBIX pabOT, TOTOBATCA K MPOMEXYTOUHOMH
aTTeCTAllH, a TAK)KE CAMOCTOATENIBHO U3Y4YalOT OT/AEIbHbIE TeMbl y4eOHOW MPOTrpaMMBl.

Ha zanstusax CTYACHTOB, B TOM YHCJIC IIPCAIOJararommx IMPakKTUICCKYIO0 ACATCIILHOCTD,
OCYIIECTBIIETCS 3aKPEIUICHHE TTOJIyYEHHBIX, B TOM YHCJIE U B MPOIECCE CAMOCTOSTEIbHON paldoTHl,
3Hanuil. Oco0oe BHUMaHME OOpallaeTcsi Ha pa3BUTHE YMEHHWH W HABBHIKOB YCTAHOBIJICHUS CBSI3H
MOJIOXKEHUH TEOPUH € MPO(HECCUOHAIBHON JIESITENbHOCTBIO OYIyIIEro CIeNNalINCTa.

CamocTrosiTenbHas paboTa OCYHIECTBIISCTCS HHAMBUAYanbHO. KOHTPOJIE CaMOCTOATENBHOM

paboThI OpranusyeTcs B IBYX (popmax:
CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;
KOHTPOJIb CO CTOPOHBI IpenoaBaTesiell (TEKYINI U IPOMEKYTOUHBIN ).
Kpurepusimu o1leHKH pe3ylIbTaTOB CaMOCTOATEILHOM PaOOThI CTY/ICHTA SBIISIOTCS:
YPOBEHb OCBOEHHMSI CTYAACHTOM Y4€OHOTO MaTepuana;
YMCHHA CTYACHTA MCIOJIB30BATh TCOPCTUUCCKHUE 3HAHUS IIPH BBIIIOJHCHUHU HNPAKTHYCCKHUX

3a/1ay;

c(hOopMUPOBAHHOCTHh KOMIIETCHITHI;
oopMIICHHE MaTeprajia B COOTBETCTBUU C TPEOOBAHUSIMHU.
7. MDOHJI OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLIeHHUBAHUSA Pe3yJIbTATOB 00y4eHus!

B mpouecce 00ydeHus: UCMONB3YIOTCS CIEAYIOUIME OLICHOYHbIE (OPMBI CAMOCTOATEIHHON PabOTHI

CTYJICHTOB,

aTTeCTalui:
MIPOBEPKA JOMAIIIHUX 3a/IaHAN;
MIPOBEpKa TOTOBHOCTHU CTYACHTOB K IIPOBEICHUIO JTa00paTOPHBIX paboT;
MPOBEPKA BHITIOJIHEHHBIX JJA0OPATOPHBIX padoT;
MMPOBEPKA KYPCOBBIX padoT;
MIPOBEJICHUE PK3aMeHa.

OLCHOYHBIEC CpPCACTBA TCKYIICTO KOHTPOJA YCICBAEMOCTH HW IMPOMECKYTOUYHBIX

7.2 lllkana u KPpUTEPUN OLIEHUBAHUS Pe3yJbTATOB 00yUeHUs

IToka3zaTesieM oueHMBAHMSI KOMIIETEHIMA HA PA3JIMYHBIX ITanax ux GopMupoBaHus
SIBJISIETCH JOCTHKeHHe 00y4aloIUMHUCS IJIAHUPYEMbIX pPe3yJIbTATOB 00y4eHHUs 10

AUCIUIINHE,
Kpurepun ouenuBanus
Iloka3zarennb
2 3 4 5
[IK-3. CnocobHOCTh, HacTpamBaTh, OSKCILUTyaTUPOBaTb M COMPOBOXKIATh HH(POPMAIIOHHBIE
CUCTEMBI ¥ CEPBHCHI.
IIK-3.1. OOyuarommiics | OOyuaromuiics OOyuaromuiics | OOyuaromuiics
3uats: [lopsmox JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
OCYILIECTBIICHHS TIOJTHO® HETOJIHOE JaCTHYHOC MTOJTHOE
cOOpKH, HACTPOUKH, | OTCYTCTBUE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
AKCIUTYaTaI|H U | WM [ (S13% {01104 CIIETYIOIIHNX I (S13% {01104
COIIPOBOXKIAECHUS HEAOCTAaTOYHOE | 3HAHUM, 3HaHUM, 3HAHUMH,
MPOrPaMMHBIX COOTBETCTBHUE yKa3aHHBIX B | yKa3aHHBIX B | yKa3aHHBIX B
0a30BBIX DIIEMEHTOB | MaTepHay WHANKATOpax WHANKATOpax WHAUKATOpax
koHpurypamuu MC. | TUCHUTUTMHBI KOMIICTCHITHI KOMIICTCHITHI KOMIICTCHITH I
[Topsimox  mpuemo- | 3HAHUH, JUCITATLTAHBI JUCITATIITAHBI JIUCITATIITAHBI
CAATOYHBIX yKa3aHHBIX B | «3HaTh» (cM. 1. | «3HaTh» (CM. M. | «3HATB» (CM. TL
WCIIBITAHU UC. | naaukaropax 3). Homyckarotes | 3). Ho | 3). CBoOoHO
ba3oBbie 37I€MEHTHI | KOMIIETCHIIMH | 3HAYUTEIIbHBIC JOTTYCKAIOTCs OoTepupyeT




koHurypauuu UC.
ITopsnox
obecrieueHHs
oOydeHUsT KOMaHJIbI
IIPOEKTA.

MK-3.2.

Ywmers: [loBoauts
aHaJIn3 "
tectupoBanue UC.
[IpoexTupoBath
uHTEpPEchl
oOMeHa JaHHBIMU;
HACTPanBaTh ncC
UL OTITUMAJIBHOTO

pelIeHus 3a/a4.
[IpoBeputh
COOTBETCTBHUE
pabounx MecCT
tpeboBanusm  UC.
Co3naBarb
pEeno3uTOpUi
MPOEKTa TUTST
XpaHeHHUsI 0a30BBIX
3JIEMEHTOB
KOH(pUTYpAITHH.
IIK-3.3. Buaangerb:
Hasbikamu
TECTUPOBAHUS
pa3pabaThIBaeMbIX
MOIyJIei HcC.
Hasbikamu
CO3/[aHHe
pEeno3uTOpus s
XpaHCHHS 0a3bl
naHHbIX. HaBpikamu
YCTaHOBKH
o0opynoBaHus B
COOTBETCTBUU c
TPYIOBBIM
3aJlaHUEM.

JTUCIUTUTUHBI
«3HaTh» (CM. II

3).

OIINOKH,
MPOSIBIISIETCS
HEJ0CTaTOYHOCTh
3HaHUH, N0 pAxy
MokKa3aTelei,
oOyyJaronuics
UCIIBITHIBACT
3HAYUTEIIbHbBIC
3aTpyAHCHUS TIPU
OTIEPUPOBAHUU
3HAHUSMH  TIpU
UX TepeHoce Ha
HOBBIE CUTYaIUH.

HC3HAUYUTCIIBHBIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHAJITUTUYCCKUX
omeparusx.

IPUOOPETEHHBIMU
3HAHUSAMHU.

[Ixanel o1leHMBaHUA PE3YyIbTATOB IPOMEKYTOYHOM aTTECTAL[MU U UX OTIMCAHHUE:
dopmMa NPOMEKYTOUYHON aTTeCTAllUM: 3a4€eT.
[IpomexyTouHas arrectanus oOydarommxcs B (opme 3auéra MPOBOAUTCA IO pe3ylbTaTaM
BBITIOJIHEHUSI BCEX BHUJAOB Y4eOHOW paboOThl, MPEAYCMOTPEHHBIX Y4YEOHBIM IUTAHOM IO JaHHOM
JUCHUILTUHE (MOAYII0), MPU 3TOM YUUTHIBAIOTCS PE3YNbTAThl TEKYLIEr0 KOHTPOJsS YCIIEBAEMOCTH B
TeueHne cemecTpa. OIleHKa CTENeHW OCTIKEHUS OOYYaIOIIMMHUCS TJIAHHUPYEMBIX pe3YIbTaToOB
oOyueHusT MO AWCHUIUIMHE (MOAYNIIO) TPOBOJUTCS TWpPEMoAaBaTeNeM, BEAyIIUM 3aHSATUS IO
JUCHUILIMHE (MOJYII0) METOJIOM SKCIEpTHOM OlleHKU. [lo mToramMm mpomMexyTo4HOU arTecTaluu Mo
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JUCLMILIMHE (MOIYJIIO) BBICTABIISIETCS OLIEHKA «3aUTEHO» WM «HE 3aUTEHOY.
K mpoMexyTouHON arrecTaluy JOIYCKAKOTCS TOJBKO CTYAEHTHI, BBIIIOJHMBIIME BCE BHUbI
y4eOHOi1 paboThI, MPeyCMOTPEHHBIE paboyei MporpaMMoi 1Mo TUCIHUILIIHHE.

Ml xa
Ja Onucanmne
OlleHMBaHUA
BrimonHeHs! Bce BUABI Y4€OHOH pabOoThI, MPeTyCMOTPEHHBIE YIEOHBIM
wiaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUMN, HABHIKOB
MPUBEACHHBIM B TabmuIax IoKa3aTelled, omepupyer NpuOOpPETEHHBIMU
3a‘~ITeHO 3HaHUAMU, YMGHI/IHMI/I, HaBbIKaMHU, HpI/IMeHSIeT X B CI/ITyaHI/ISIX HOBBIHIGHHOﬁ

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

He BbimonHen onauH wunum  Oosiee  BUAOB  y4eOHOH  paOoOTHI,
MPEeTyCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTyIEHT IEMOHCTPUPYET HEMOJHOE
COOTBETCTBUE 3HAHWUN, YMEHMH, HaBBIKOB IIPUBEICHHBIM B TabIMLIaX
He 3auteno | mokasarenei, TOMYyCKalOTCs 3HAYUTENIbHbBIE OIINOKH, MPOSIBIISIETCS OTCYTCTBHE
3HAHUM, YMEHUW, HABBIKOB IO PAIY IIOKAa3aTeliel, CTYACHT HCHBITHIBAET
3HAYUTENbHbIC 3aTPYAHEHUS NIPH ONIEPUPOBAHUN 3HAHUSAMU M YMEHUSIMU NPU
UX MIEPEHOCE Ha HOBBIE CUTYaIUH.

®opmMa NPOMEKYTOUHOM aTTeCTAlUN: IK3aMeH

[Tpomexyrounasi arrecTanus oOydaromuxcs B (opMe 3K3aMeHa MPOBOAUTCS MO pe3yIbTaTaM
BBINIOJTHEHUSI BCEX BUAOB Yy4eOHOI palbOThI, HPEITyCMOTPEHHBIX YYEOHBIM IUTAHOM IO JaHHOH
IMCIUITUIMHE, MIPU 3TOM YYUTHIBAIOTCS PE3yJbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUCHHUE
cemectpa. OneHKa CTEeNeHH AOCTHKEHUS 00yJaloNMMHUCS IIIaHUPYEMbIX Pe3yabTaToOB 00yd4eHHS 110
JMCIUITIMHE TIPOBOIUTCS TIPETIOIaBaTelIeM, BEAYIIUM 3aHATHS 10 AUCIUIUIMHE METOIOM IKCIIEPTHON
oueHkH. [1o uToram npomMexKyTo4HoOH aTTeCTaly 10 AUCIHIUIMHE BHICTABIISCTCS OLIEHKA OTIUYIHOY,
«XOPOIIO»,

«yJOBIIETBOPUTEIHHOY HIIH «HEYIOBIECTBOPHTEIHLHO.

K mpomexyTrouHOH aTTecTaluy AOMYCKAIOTCS TOJBKO CTYAEHTHI, BBHIOJHHUBIIMNE BCE BH/BI
y4eOHOH paboOThl, NpPEAyCMOTpEeHHbIE paboueil mporpammoil mo aucuummMHe «TexHomoruu
00paboTKK OOIBIINX TAHHBIX» (BBITOIHUIM MPAKTUYECKUE U JaOOpaTOpHBIE pabOThI).
[Ikana ouenuBanus  |[Onucanue

BbimonHeHsl Bce BHJBI  y4eOHOM pPabOThl, MpPEIyCMOTPEHHBIE
yueOHbIM MaaHoM. CTyIeHT JeMOHCTPUPYET COOTBETCTBHUE 3HAHMIA,
YMEHUH, HaBBIKOB NPUBEJCHHBIM B Ta0mumax IoKa3aTesei,
OTinyHO omepupyeT MPUOOPETEHHBIMH 3HAHHUSIMH, YMEHHUSMH, HaBbIKaAMH,
PUMEHSET UX B CHUTYalUAX IOBBILIEHHOM ciloxHOCTU. IlIpn aToMm
MOTYT OBITH JIOMYIIEHbl HE3HAYUTEIbHbIC OIIMOKH, HETOYHOCTH,
3aTpyJHEHHS NIPU AHAINTUYECKUX OIEpalMsX, NEPEHOCE 3HAHUM U
YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIHH.
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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

IlpuMepHBIii NepedyeHb BONMPOCOB K JIK3aMeHY MO IMCUMILUIMHe «MeToabl M TeXHOJOTHH
00padoTKH 00JIBIINX JAHHBIX):

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.

. @opMyIMpPOBKa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLIEHKAX W WJUTIOCTpAIUs MPUMEHEHUs €€

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

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

JIs1 BTOPOI'0 U3 paCcCMaTpruBaACMbIX B HeM CJIy4acB HC MCHCC, YCM Ha TpéX PA3JIMYHBIX IIPUMCEpPAX.
(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.

. @opMynUpOBKa OCHOBHOM TEOpEMBbI O PEKYpPPEHTHBIX OlieHKax. [Ipumepnl (He MeHee TpEX)

CHTyaHHﬁ, B KOTOPLIX 3Ta TCOpEMA HC ITPUMCHHMA.

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

3aJjaud, paccMaTpuBaeMoil B ITaJOHHOM BepcuM mnpoekta "Buimyknass oOoisiouka", U onucaHue
nJeu 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 IpUMEpax BO3MOKHOCTU HUCIIOJIb3O0BAHUA
MCTOJOB 3K3CMILIApa BMECTO METOJOB KJlaCcCa U HaO60pOT.

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

KOOpAUHAT, pUCOBAHUC TOYCK, OTPE3KOB U MHOTOYT'OJIbHUKOB.

10. [Tonsitue pebpa, OCBEmIEHHOrO M3 3aJaHHOM Touku. Peanmmzamms wertoma light?.
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Hcnonp3oBaHne MOHATHS OCBEIEHHOCTH TPHU peam3aliui MeToa initialize kimacca Polygon.

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

12. Ompenenenue mnoJudpa M CHocod ero 3amaHus. TouyHas T[OCTaHOBKA 3aJlayM,
paccMaTrpuBaeMoOil B JTAJOHHOW Bepcum mpoekTa "M300pakeHue mpoeknud moymdapa’, u
omnucaHue e€ pemeHus 0e3 yaaaeHuss HEBUANMBIX JTHHHH.

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 3agaun yJaneHus HEBUAUMBIX JUHUM B npoekte "M300paxeHune npoeKuuu
nonusapa”. TeHu, MpocBeThl U OAHOMEPHBIE KOOpAMHATHI. Peanusaius MeTo10B Kilacca Segment.

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

16. 'eomerpuueckre OCHOBBI pELIEHUS 3aJaud HAXOXKJACHUS IEepeceyeHusi OTpe3ka C
noJynpocTpancTBoM. Peanuzarust metona cross kiacca Edge.

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

18. Ha 3ansatusx Obu1a paccMOTpeHa HEMpEpPhIBHAS pean3aliis cTeka Ha 0a3e OrpaHUYeHHOTO

BekTopa. Kakue Meronsl 3TONW peanu3alMi JaHHOTO KOHTEMHEpa M KakK HMMEHHO HYKHO
MOIU(UITUPOBATH, YTOOBI TIpU paboTe C IETBIMU YUCIAMHU KOHTEHHep "Tepsut HynmHu'": 100aBUTh
CKOJIb YT'OJTHO MHOTO HyJIell MOXHO ObLITIO ObI BCET/Ia, a B3ATh HU OJJHOTO HYJISI HE MOJIy4anoch 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 HECKOJBbKUMH MNPEJIOKEHUSIMU HACI0 HENPEPHIBHOW peanu3alud KOHTEHHepa
"OrpaHMYeHHOE MHOXKECTBO (JIMHEWHBIH TMOWCK)" W peaM3yWTe METOAbl WHUIMATH3AIUN
(KOHCTPYKTOP) U 100aBICHUS DJIEMEHTAa B KOHTEHHED.

21. Ha 3amsrusx Obila paccMOTpeHa HeMpepbhlBHas —peaiu3anusi ouepend Ha 0ase
OTrpaHHuYEHHOro BekTopa. Kakue mMeTonpl 3TON peanusaluy JaHHOTO KOHTEHHepa W KaKk MMEHHO
HY)KHO MOAU(HUIMPOBaTh, YTOOBI MNpU paboTe ¢ IedbIMH YHCIaMU KOHTeWHep "pabortan
cyMMaropoM'": pU B3ATHUHU 3JIEMEHTa BO3Bpallaiach Obl CyMMa BCEX 3JIEMEHTOB, COJIEPKaBIINXCS
B KOHTEHHEpPE JI0 U3BJICYEHHS 3TOTO 3eMeHTa?

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 HECKOJbKUMU TPEIOKEHUSIMHU UICI0 HEMPEpPhIBHOW peajn3alui KOHTeHHepa
"OrpaHUYeHHOE MHOXKECTBO (JABOMYHBIA TMOWCK)" U peanu3yidTe MEeTOAbl WHHUIUAIU3AINH
(KOHCTPYKTOP) U yJaJIeHUs JI€MEHTa U3 KOHTeHHepa.

24, Ha 3ansTusix Obuta paccMOTpeHa HempepblBHAs peain3alus cTeka Ha 0a3e orpaHHuYEeHHOTO
BekTopa. Kakue Meroapl 3TOW peanu3ali JaHHOTO KOHTEMHepa M KAaK HMMEHHO HYXHO
MOAU(PHUIIMPOBATH, YTOOBI MPH padOTE C IENBIMU YUCIAMH KOHTEHHED "yaBanuBalI HyJIH'": TIOJI0KHB
OJIMH HYJIb, BO3bMENIb JBA; MOJIOKUB JBA HYJIS, U3BJICUENIb YETHIPE ...

25. OnuiunTe HECKOJIBKUMHU MPEAJIOKEHUSIMU HUICK HENPEpPhIBHOM peanu3alii KOHTEWHepa
"mBa CTEKa, OrpAaHMYEHHBIE B COBOKYNHOCTH"' M pealu3ylTe METOJbl WHULHAIU3ALNI
(KOHCTPYKTOP) U U3BIICUCHHUSI DJIEMEHTA U3 KOHTEIHepa.

26. Onuiure HECKONBKUMU MPEAJIOKEHUSIMU HACI0 HENPEPBIBHOM peanu3aluyd KOHTeHHepa
"OrpaHUYeHHOE MHOXKECTBO (ABOWYHBIA TMOUCK)" M peaau3yidTe METOAbl WHUIIMATH3AIUH
(KOHCTPYKTOP) U AO0OABJICHHUSI DJIEMEHTa B KOHTEHHED.

27. Ha 3anmstusix Oblla paccMOTpEeHa HEMpephiBHAsS peanu3alids odepead Ha 0ase
OTpaHMYEHHOTO BekTopa. Kakue meToapl 3TOM peanu3alyyd JaHHOTO KOHTEHHEpa W KaKk UMEHHO
HY)KHO Moau(UIMpoBaTh, YTOOBI MpU pabOTE C IENBIMU YHCIAMU KOHTEHHep "OMOJIOBUHUBAT
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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 HECKOJbKMMU NPEUIOKEHUSIMH U0 HEIPEPHIBHOW peaau3aluu KOHTEHHEpa
"IBa cCTEKa, OrpaHWYEHHbIE B COBOKYMHOCTU" U peaJn3yHTe METO/bl HHULMAIU3ALHUU
(KOHCTpPYKTOP) U A00aBIEHUS SIEMEHTA B KOHTEHHED.

29. Onumure HECKOJbKMMU NPEUIOKEHUSIMH HACI0 HENPEpPHIBHOM peaiu3allud KOHTEWHepa
"OrpaHMYeHHOE MHOXKECTBO (JIBOMYHBIM TOUCK)" W peaju3ylTe METOJbl WHUIUATW3AIUN
(KOHCTPYKTOP) U yJaJIeHUs JIEMEHTAa U3 KOHTEHHepa.

30. Ha 3ansTusx Obuta pacCMOTpEHA HEMpephIBHAS pean3aliis cTeka Ha 0a3e orpaHHYESHHOTO
BekTopa. Kakue Meronsl 3TOH pealn3aluuy JAaHHOTO KOHTEHMHEpa M Kak HMMEHHO HYKHO
MOIU(UIIUPOBATH, YTOOBI MPU pabOTE C IEJIBIMU YUCIAMU KOHTEHHEp '"yABauBall €IWHUIIBI U
OTIOJIOBUHMBAJ JBOMKHU'": TOJIOKUB €IUHUILY, U3BJICUYENIb JIBOWKY; MOJIOXKHUB JBOMKY, W3BJICUENIH
€AVHULY; T0JIOKUB TPOMKY, U3BJICUENTH TPOMKY; IIOJIOKHUB YETBEPKY, U3BJICUENIb YETBEPKY...

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

32. CopTupoBKa MHPOCTHIMU BKJIIOYEHHMSIMH (peanu3anusi). AHalIu3 CI0XHOCTH (HUXKHHE U
BEpPXHUE OIIEHKH JIJIsl YKCila CPaBHEHUH U IEPECHIIOK).

33. CopTupoBKa TPOCTHIM BBEIOOPOM (peanu3aiys). AHAJIU3 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. CoprtupoBka cinusaueM. EE OCHOBHBIE XapaKTepUCTUKH (BKJIIOYAas BpPEMCHHYIO 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. Pa3zjenenne maccuBa W pEeKypCHUBHAs BEpCHsS OBICTpOM
coptupoBkH (pparmMeHTHI peanuzaiyn). OneHkn 3hHEKTUBHOCTUA OBICTPOY COPTUPOBKH B JIyUIIIEM
U XyIIIeM ciiydasiX (C MOMOIIbI0 PEKYPPEHTHOTO COOTHOIICHHS M TEOPEMBbl O PEKYPPEHTHBIX
OIIEHKaX).

38. Wnes mupamugaibHOi copTupoBKH. OnpeneneHne MupaMuibl (COPTHPYIOIIETO JepeBa) Ha
MaccuBe. OneHka 3peKTUBHOCTH MUPaMHUIaIbHON COPTUPOBKH B XY/IIIEM Cliy4ae.

39. Buemnne coprupoBkr. OCHOBHBIE PACCMOTPEHHBIE B Kypce€ QIrOPUTMbI BHEIIHHMX
COPTUPOBOK (C U3JIOKEHUEM UACH peain3alium).

40. OntuMu3anus aJropuTMOB BHEIIHUX COPTHUPOBOK 3a CUET HCIIOJIb30BAHMS ONEPATUBHOU
MaMsTH ¥ OLIEHKA MOJy4aeMOTO BBIUTPHIIIA B CKOPOCTH PaOOTHI.

41. Metoner sort u sort by kmacca Enumerable ctannmaprHoii O6mbimorexku si3pika Ruby.
[IpuMeps! X UCIIOIB30BAHUS U PEKOMEHIAINH 110 UX MIPUMEHEHUIO.

42. Pacnionoxure crienyomue GyHKIHH B MOPSJIKE YBEIUYEHUS CKOPOCTU MX POCTa, OTMETUB
cpemu Hux $\Theta$-sxkBuBanentusie: $f(n) = 18, $g(n) = n*{1/\log n}$, $h(n) = \log nS.

43. Pacnonoxwure cinenyromue GyHKIHY B MOPSIKE YBETHMUEHHUSI CKOPOCTH MX POCTa, OTMETUB
cpenu 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 $T(n)$, wist kotopoit $T(n) = 4T(n/2) +(2n"2+1)8$.

45. Bocnop30BaBIIMCh TEOPEMO O PEKYPPEHTHBIX COOTHOIICHUSX, HAWJIUTE ACHUMITOTHKY
¢ynkiuu $T(n)$, wist 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 3HAYEHUS MaKCHMMAaJIbHOTO KoJimuecTBa cpaBHeHuil $C(n)$ u mepechiiok

$M(n)$ osnementoB coprupyemoro maccuBa JmHBL $n$ s cnenmyromedn Ruby-mporpammer,
peanu3youei ouH U3 MPOCTEHUIINX alrOPUTMOB COPTUPOBOK. [TosicHuTe, Kak ObLIT HaliZIeH OTBET.
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[Iporpamma npuiaraercs (6 BapuaHTOB).

48. Peanuzyiite MeTos, UMerONIMil 1Ba aprymenTa (ykasaTellb Ha Hayajao JBYCBSI3HOTO CIIMCKa
U 3HAYEHHWE KIJI0Ya), KOTOPbI MILET B 3aJaHHOM CIIMCKE 3JEMEHT C YKa3aHHBIM KIHOUYOM,
BO3BpaIias ero (WM nil mpyu OTCYTCTBUU TAKOTO KIIFOUYa B criucke). JlaiTe oneHky 3 PeKTHBHOCTH
pealn30BaHHOIO METO/1a.

49. Peanuzyiite MeTo1, MMEIOIIKI J1Ba apryMeHTa (yKa3areiab Ha Ha4aJlo OJHOCBS3HOTO CITHCKA
Y 3HAUCHUE KII0Ya), KOTOPBHIN yAaJsSeT NMEpPBbIA U3 AJIEMEHTOB 3aJaHHOTO CIHCKA, MMEIOIIUN
YKa3aHHBIM KIIIOY (CIIMCOK HE MEHSETCS, €CJIM 3JIEMEHTOB C TaKMMHU 3HAYCHUSMU KIt0ua B HEM
Her). Jlaiite oreHKy 3 (HEeKTUBHOCTH 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 ¥ JAalTe OLEHKU d(PPEKTUBHOCTH AJTOPUTMOB TMOWCKA, HAXOXKICHUS MUHUMYMa U
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 nomoupl0 TEOPEMBbI O PEKYPPEHTHBIX OLEHKAaX OLECHUTE MAaKCUMAJIBHYIO CJIO0KHOCTh

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

54. Teopema o HuxHell oneHke 3((EKTHUBHOCTH aJrOPUTMOB COPTUPOBOK, OCHOBAaHHBIX Ha
CpaBHEHMH 371eMeHTOB. E€ noka3aTenbcTBo.
55. Teopema 00 orieHKE BBICOTHI CTy4alfHOTO JepeBa moucka. E€ noka3aTensCcTBO U CIIEICTBUE

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