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1. enn, 3a1a4n ¥ NJIAHUPYEMble pe3yJbTaThbl 00y4eHHs M0 TUCHUIINHE

K ocnHoBHOI OeJIn OCBOCHUA JUCHUIIIIMHBI «MCTOI[BI U TCXHOJOI'nnu O6pa6OTKI/I 0O0JIBIINX JaHHBIX »
MOXXHO OTHECTH (OPMUPOBAHHE Yy CTYJICHTOB MNPO(ECCHOHAIFHONW KOMIIETCHIIMM B 00JIaCTH
pa3pabOTKU U UCIIONB30BaHMs CUCTEM 00pabOTKH M aHaIM3a OOJBIINX MACCUBOB JAHHBIX, U3YUCHHIO
TEOPETHYECKUX OCHOB ITOCTPOCHUS U (PYHKIIMOHUPOBAHMUS TTOJTOOHBIX CHCTEM.

K ocHoBHBEIM 3agadyaM JUCHUITIINHBI ((MGTOI[BI U TCXHOJIOIMHU O6pa6OTKI/I OOJIBIIINX JaHHBIX >
OTHOCSITCA:

*  Pa3pabGoTka METOAMK aBTOMATU3AUN 00paOOTKH OOJIBIINX JAHHBIX.

® HSyLII/ITB TECOPECTUUCCKHUE OCHOBBI ITIOCTPOCHUA CUCTEM O6pa6OTKI/I M aHajau3a OOJIBIINX JaHHBIX.

® I/I3y‘lI/ITB OCHOBHBIC A3BIKOBBIC W BH3YyaJIbHBIC CII0COOBI OpraHu3anuu, OTO6pa}KCHI/IH u
MaHUITYJIUPOBAHNA JaHHBIMU IO YIIPABJICHUEM CUCTCM O6pa6OTKI/I Y aHajau3a OOJIbIINX JaHHBIX.
® I/I3y‘II/ITB TCOPCTUYCCKHUEC OCHOBBI ITIOCTPOCHUA U (I)YHKI_[I/IOHI/IpOBaHI/IH HO,HO6HBIX CHUCTCM.

OO0yuenue o mucuuiuimHe «MeToabl U TeXHOJIOTHH 00pabOTKM OONBIINX JaHHBIX)» HAMPABICHO HA
¢dopmHpoBaHue Y 00yJarOIUXCsl CIEAYOIMINX KOMIETEHIUI:

Koa n nHaumeHoBaHue KOMIIeTeHIM NuaukaTopsbl J0CTHKEHUS] KOMIIETEHIINH

[1K-3. CrnocoGHOCTh HacTpauBath, | 3HaTh: llopsgok ocymiecTBieHus: cOOpKH,
IKCIUTYaTUPOBATH u COMPOBOXKAATh | HACTPOUKH, IKCILUTyaTal[Md M COMIPOBOKICHUS
nH(OPMALIMOHHBIE CUCTEMBI i CEPBUCHI. MPOrPaMMHBIX 0a30BbBIX 3JIEMEHTOB

koHpuryparmu  MC. Ilopsmok  mpuemo-
coatounbplx ucnelTannii MC.  ba3oBrule
aneMmeHThl koHpurypauuu HWC. Tlopsaok
oOecrieyeHHss 00y4eHHsI KOMaH bl TPOEKTA.

YmMmersn: [loBonuTh aHaNM3 W TECTUPOBAHUE
HC. IIpoextupoBarh wuHTepdeics oOMeHa
JTAaHHBIMU; HacTpauBaTh ncC JUTS
ONTUMAaIbHOIO peuieHus 3anad. [Iposeputs
COOTBETCTBUE pabOYMX MECT TpeOOBaHUSAM
NC. CozpaBaTh peno3uTOpPHil NMPOEKTa AJIs

XpaHEHHS 0a30BbIX 3JIEMEHTOB
KOH(UTypaluu.
Baaners: Hasikamu TECTUPOBAHUS

pa3pabateiBaembix Monyneir MC. HaBbikamu
CO3/ITaHUE PETIO3UTOPHS I XpaHCHHs 0azbl
JTAHHBIX. Hagsikamu YCTaHOBKH
000py/IOBaHUST B COOTBETCTBUU C TPYIOBHIM
3alaHUEM.

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl
Hucnunmuaa «MeToapl M TEXHOJOTHH O0O0paOOTKM OOJBIIMX JAHHBIX» OTHOCHTCS K YHCIY
AIIEKTUBHBIX JTUCIUIUIMH, OCHOBHOU MpodeccroHalbHON 00pa30BaTelbHON TIPOrPAMMBL.
JucnunnuHa B3aMMOCBSI3aHA JIOTHYECKH M COJEPIKATETbHO-METOJAMYECKH CO  CIEAYIOIUMHU
nucuurmuHaMu U npaktukamu OITOIT:

. Teopust BEpOATHOCTEN;
. IIporpammupoBanue;
. OcHOBEI 0a3 JaHHBIX,



3. CTpyKTypa u coaep:kaHue THCHUATITHHBI
OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIIsIET 9 3a4eTHRIX €UHMII, T.C.
324 akanemuyeckux daca, u3 HuX 198 waca — camocrtosTenpHas paboTa CTyAeHTOB. Bce oHmM
OCBAMBAIOTCS O0YUYAIOITUMHUCS B CEIbMOM CEMECTpE.
Bunbl yueOHBIX 3aHATHH 1O JIUCHUIUIMHE: JIGKIUM — 2 Yaca B Hemeno (Bcero 36 yacos),
nabopatopHsble 3auaTus — 4 yac B Henento (Bcero 90 yacoB). opMbl KOHTPOIIS — IK3AMEH.

3.1.

(mo ¢popmam o0yueHus)

Buabl yueOHo# padoThl H TPY10EMKOCTH

3.1.1 Ounas popma oOydeHUS
Ne Biia vie6HOM pAGOTLI KoauuectBo | CemecTpsl
n/n ry P 4acoB 6 7
1 AyAUTOpPHBbIE 3aHATHS 126 36 90
B ToM uucne:
1.1 | Jlexuuu 36 18 18
1.2 | CemMuHapckue/mpakTHUYECKHUE 3aHITHS
1.3 | JlabopaTopHbIC 3aHATHS 90 18 72
2 CamocrosiTesibHas padora 198 99 99
3 IIpomexyTOUHASI ATTECTANMSA
3auer DK3aMeH
Utoro: 324
3.2.  TemaTu4ecKHii NJIAH U3yYeHUs JUCHUTLIMHBI
(mo popmam 00yueHH)
3.2.1 Oynas ¢popma 0OydeHus
TpyroeMkocTh, Yac
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1 MareMaTtuueckue OCHOBBI  aHalM3a 9 22 49
QJITOPUTMOB
2 ITpoekThl «Bbimykias oOonouka» u 9 22 49
«M300paskeHne MPOEKIINH TTOJIUDIPAY
3 Peanu3zanus CTpyKTyp JaHHBIX 9 23 50
4 CopTHPOBKH 9 23 50
Htoro 324 36 90 198

3.3

MartemaTu4ecKkue 0OCHOBBI AaHAJIN3a AJITOPUTMOB
AcumnroTnyeckue 0603HaueHUS U CpaBHEHUE CKopocTell pocta ¢pyHkuuid. CTanaapTHbIe GYHKIUN U
o0o3HayeHusi. CyMMHpOBaHUE U OLEHKH CyMM. [IprMeHeHue pa3anyHbIX MaTeMaTHUYeCKUX METO/I0B
JUIsL aHAJIA3a CII0KHOCTU aJIrOpUTMOB. PekyppeHTHbIe cooTHOUEHUs. MeTos nmoacraHoBKU. Merton
utepauuit. O01as TeopemMa 0 peKyppeHTHBIX COOTHOIICHUSIX U MIPUMEPHI €€ TPUMEHEHHUS.

Conep:xaHue TMCHUILIHHBI

IIpoexThl «BbimykJiasi 00010uKka» U «M300pakeHue NpoeKIUA MOJTUIAPAY
['paduueckuii uHTepdeiic npoekra "Brimykias obonouka". Moaynu M TOTOKM B s3bIke Ruby.

Mopaudukarus

OTAJIOHHOI'0  KoJa

MPOEKTa

"Brinyknas

oOoiouka" B

COOTBETCTBUU C

UHIWBUIYaIbHBIMU 3anaHusMu. [Ipoekt "M300paxenue npoekuuu noiudapa’. 3ajaHue MOIU3Ipa.
N300pakeHre MPOEKIUH TMoyudaApa 0e3 yAadeHWss HEBUAMMBIX JMHUA. TeHH W NpOCBETHI.

OngHOMEpPHBIE KOOPIUHATHI.

Tenb oT rpanu. llepeceueHne oTpe3ka C MOIYNPOCTPAHCTBOM.

5




Onrtumm3anus 3TaJlOHHOTO Koja mpoekTa "M3o0pakeHne mpoeknuu moaudapa’: oTaesneHue ¢asbl
BBIYUCIICHUH OT (pa3bl n300paxkeHus, yaaieHue 1yOonukaTtoB pedep, MpeIKOMIMIISAIMS rpaHei, yuét
0COOEHHOCTEH B3aMMHOIO pPacHojoXeHHUs pEOdep M IpaHel, rHe3foBaHHe IpaHed. Moaupukanus
ATAJIOHHOTO Koja mpoekra "M3o0paxeHne MNpOeKUMH HOoJaMdapa" B COOTBETCTBHH  C
VH/IMBUYaJIbHBIMU 331aHUSMHU.

Peanu3anusi cTpyKTYp AaHHBIX

HenpepeiBHblE M ccbulOuHBIE peanu3anuu. HempepeiBHas peanmsanus OIPaHHUYEHHOIO CTEKAa H
oyepeny, JIBYX U TpPEX CTEKOB, OTPAaHUYCHHBIX B COBOKYITHOCTH, Ha 0a3e BekTopa. OueHkKn
spdexTuBHOCTH. CCBUIOYHBIE — peanu3alil  CIOUCKOB. PasznuuHble  COCOOBI  pean3aluu
JMHAMHYECKOTO MHOXXECTBa (JIMHEWHBIH W IOCIEIOBATEIbHBI IOWCK, Tabnuma ¢ OpsMOi
azpecanueil u OuroBas peanuzainys). Xem-TaOnuibel U Xem-QyHKuud. OueHkd >PQPEeKTHBHOCTH.
JlepeBbsi ¥ OCHOBHBIC ONpENENIEHHs, CBS3aHHBIC C HUMH. lIperncraBieHHE KOPHEBBIX JEPEBHEB
(IBOMYHBIX M CHJIBHO BETBAIIUXCS). JIBOMUHBIE JEpEeBhs MOMCKA U onepanu Haa HUMU. [loctpoenue
U/IealIbHO COAaHCHPOBAHHOTO JiepeBa C 33aJaHHBIM YHCIOM Y3JIOB M ero o0Xoja (Tpu BapHaHTa).
OmueHka BBICOTHI CIIy4aifHOTO JBOWYHOTO JIepeBa MOUCKA. AHAJIN3 ITOUCKA C BKIIOYEHHEM II0 JIEPEBY
¥ BBIBOABI M3 Hero. llpencraBnenne o6 wmpaeansHO cOanaHcupoBaHHBIX, ABJI M kpacHO-u€pHBIX
JABOUYHBIX JCPCBbLAX IMOUCKA. Hx CPaBHUTCIIBHBIC XapPAKTCPUCTHKHU U o0OJjacTu IMPUMCHCHMUS.

CoprupoBkn

BHyTpeHHUE COPTUPOBKH M UX OCHOBHBIE XapaKTePUCTUKU. COPTUPOBKA NPOCTHIMU BKIIOUEHUSAMH U
aHaiu3 €€ ciokHOCTU. COpPTUPOBKH MPOCTHIM BBIOOPOM U HPOCTHIM 0oOMeHOM. IIpocreiimme
MOJIU(UKALMK Ty3bIPbKOBOIM COPTUPOBKU. AHanu3 ciaoxHOCTH. CopTupoBka ciausiHueM. OueHku eé
€MKOCTHOW M BpeMeHHOU 3(p(PEeKTUBHOCTH C MOMOIIBIO TEOPEMBI O PEKYPPEHTHBIX OlLEHKax. Mmes
NUPAMUJIAIBHOM COPTUPOBKU (COPTHPOBKHU C IMOMOIIBIO Ky4M). Peann3anysi nupamMuabl Ha MacCHUBE.
WroroBeiit anroput™ u aHanu3 dQPEKTUBHOCTH MUPAMHUIATEHON COPTUPOBKH. BBICTpast copTUpOBKa.
PexypcuBHas u wurepanmonHas Bepcuu. OueHka rinyOuHbl creka. CpaBHeHHE OBICTpOH U
NApaMUJAIBHON COPTHPOBOK. BHemHne coptupoBku. [IpocToe, €CTECTBEHHOE M MHOTOIYTEBOE
ciusinue. MHorogasHasi COpTUpPOBKa U HayalbHOE pacnpenenenue cepuil. OneHku 3¢pdexTuBHOCTH U
METO/Ibl TIOBBIIIEHHE CKOPOCTU pabOThl BHEIIHUX COPTHPOBOK. Teopema 0 HMKHEH IpaHule 4ucia
OOMEHOB JUIsl TPOM3BOJBHOIO aJIrOpPUTMa BHYTPEHHEH cOpTUpOBKH. [IpuMepsl aibTepHATUBHBIX
Oosee OBICTPBIX ANTOPUTMOB (COpPTUpPOBKA MOACUYETOM U IMdpoBas coptuposka). Ilpumenenue
TEOPEMbl O PEKYPPEHTHBIX OLEHKaxX JJs IMOJy4eHHs OLIEHOK BpeMEeHHOH 3¢h(deKTuBHOCTH
NUpaMUIaTbHON U ObICTPOH (B XyALLIEM, JIYUILIEM U CPEIHEM CIydae) COPTUPOBOK.

4, VYuebHo-MeToANYeCcCKOe 1 HHPOPMAITMOHHOE 00ecTieueHre
4.1.  OcHoBHas nuTepatypa
1. Meiiep, b. UHCTpyMEHTBI, arOpUTMBI U CTPYKTYpPBI TaHHBIX : yueOHOe nocodue / b. Metiep.
— 2-e u3a1. — Mocksa : UHTYUT, 2016. — 542 ¢. — Tekcrt : 31eKTpoHHbIi // JIaHb : 37IeKTPOHHO-
oubmmoteuynas cuctrema. — URL: https://e.lanbook.com/book/100603 (mata ob6pamenus:
25.09.2023). — Pesxxum octyna: 11t aBTOPH3. MOJIb30BaTEICH.

2. CoipomsaTHUKOB, B. I1. CTpykTyphl 1 anroputMbl 00padboTku AaHHbIX: [IpakTHkyM : yueOHOe
nocoobue / B. II. CeipomsitHukoB. — MockBa : PTY MUPDA, 2020. — 244 c.— Tekcr:
AJIEKTPOHHBIH // Jlann : AJNIEKTPOHHO-OMOIMOTETHAS cucrema. — URL:
https://e.lanbook.com/book/163915 (mata obOpamenus: 25.09.2023). — Pexum pgocrtyma: s
aBTOpU3. MOJIb30BATEIICH.

4.2.  JlomomHUTEIbHAS JTUTEpATYpPA
1. AmnanaceBud, C. A. CTpyKTyphl U aJrOpuTMbl 00paOOTKM NaHHBIX. JIMHEHHBIE CTPYKTYPHI :
yaeoHnoe nocodue / C. A. AmanaceBud. — Cankr-IletepOypr : Jlans, 2022. — 136 ¢. — ISBN 978-5-
8114-3366-7. — Texkcr : anmexkTpoHHBbIN / JlaHb : »3nmekTpoHHO-OMOMMoTeuHas cucrema. — URL:
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https://e.lanbook.com/book/206261 (mara oOpamenus: 25.09.2023). — Pexum pgoctyma: st
aBTOPU3. IIOJIL30BATEIICH.

2. Makmranos, A. B. bonsmue nanneie. Big Data / A. B. Makmanos, A. E. XXypagsnes, JI. H.
TeiHgbIKaph. — 3-€ u3Md., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 188 ¢. — ISBN 978-5-507-
46866-9. — Texkcr: oanekTpoHHbld / Jlanb : snexkTpoHHO-OMONMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/322664 (mata oOpamenus: 25.09.2023). — Pexum pgocryma: s
ABTOPH3. MOJIb30BATEIICH.

3. HypmaroBa, E. B. VYnpasnenue OonpmmMu 0a3aMu JaHHBIX M BBICOKOHArpyXCHHBIMH
cucreMamu : yaeOHoe nocooue / E. B. Hypmarosa, P. ®. Xana6bus, JI. B. Bynuna. — Mocksa : PTY
MUPDA, 2019. — 120 c. — TekcT : anekTponHsii // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs cCHCTEMa. —
URL.: https://e.lanbook.com/book/171496 (mara obpamenus: 25.09.2023). — Pexxum mocryma: st
aBTOPU3. II0JI30BATEIICH.

4.3 DJleKTPOHHBbIE 00pa3oBaTe/IbHbIE PECYPChI
DneKTpOoHHBIH 00pa3zoBaTenbHbIi pecypc TexHnonorun o0paboTKku 6ONBIINX TAHHBIX:
https://online.mospolytech.ru/course/view.php?id=12091

5. MarepunanbHO-TeXHH4YeCKOe o0ecrieyeHne
5.1 TpeGoBaHusi K 000PYA0BAHUIO U IIOMEIICHHIO JJIsl 3AHATHI

JlaGoparopHble paOOTBl M CaMOCTOSITENIbHAs padOTa CTYACHTOB JIOJKHBI IPOBOAMUTHCS B
CIIEUMATU3UPOBAHHON aylIUTOPUHU, OCHAILIEHHOW COBPEMEHHOM OpPITEXHUKOM U MEepPCOHAIbHBIMU
KOMITBIOTEPAMHA C TPOTPAMMHBIM OOECIIEYCHHEM B COOTBETCTBMH C TEMAaTHKOW HM3y4aeMoOro
MaTepuana. Yucino pabouux MecT B ayJUTOPUH JOJDKHO OBITh JOCTATOYHBIM ISl OOecreueHust
WH/IMBUIYaJIbHOW paboThl CTyaeHToB. Pabouyee MecTo mperomaBatelss MODKHO OBITH OCHAICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IOAKIIOYEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIM 3KpaH, WU
MHBIM aHAJIOTMYHBIM 110 (YHKIIMOHAIBHOMY Ha3HauYEHUIO 000PYA0BaHUEM.

5.2 TpeboBaHUs K IPOrPaMMHOMY 00ECTIEUCHHIO
Jlnst  BBIMOJHEHUsT J1a0OpaTOpPHBIX pPabOT M CaMOCTOSITENBHOM paboThl  HEO0OXOAMMO
clieyroliee nporpaMMHoe obecrieueHue:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4. Be6-6payzep, Chrome.
6. MeTtoauyeckue peKOMeHAalMHU

6.1. MeTonnyeckne peKOMEHIAIMH 1JIs1 IPENOJABaTe sl 10 OPraHU3aIUH 00yYeHust

1. Ilpu moAroToBKe K 3aHATHSAM CIEIyeT MpeABapUTEIbHO MpopaboTaTh MaTepuai 3aHATHSA,
IIPEyCMOTPEB €0 MOAady TOYHO B OTBEAECHHOE Ul 3TOro BpeMs 3aHATHA. CieayeT MoArOTOBUTH
HEOoOXOUMBbIE MaTepuaibl — TEOPETHUECKHe CBeAeHMs, 3anaud u ap. [Ipu mpoBeneHuu 3aHATHS
clieflyeT KOHTPOJMPOBATH MOJauy Marepuana U pelieHHe 3aJaHuil ¢ ydeToM yueOHOro BpeMeEHH,
OTBEJICHHOTO JIJIsl 3aHATHSI.

2. Ilpu mnpoBepke pabOT M OTYETOB CJIEAYeT YUYMTHIBATh HE TOJIBKO IPaBHIBHOCTh
BBIMIOJTHEHUS] 3aJaHUil, HO M ONTUMAJIbHOCTh BBIOPAHHBIX METOJIOB pEIICHUS, MPAaBUIHHOCTh
BBITIOJIHEHMSI BCEX €T0 ILIaroB.

3. Ilpu opraHuzauuMu M NPOBEACHUS DK3aMEHOB B IMPAKTHKO-OPHUEHTUPOBAHHOHN (opme
CJIeZlyeT UCIOb30BaTh yTBEPKIACHHbIE Kadeapoit MeToanueckue peKoOMeHAaluu.

6.2. MeToanueckue yKazaHus JJ151 00yYAKOMXCS 10 OCBOCHUIO M CHUNJIMHBI

N3ydyeHne AUCUMIUIMHBI OCYIIECTBISETCS B CTPOTOM COOTBETCTBUHU C LIEJIEBOM YCTaHOBKOW B
TECHOH B3aMMOCBSI3U C Y4eOHbIM TUTaHOM. OCHOBOW TEOPETHUYECKOW TOATOTOBKH CTYIACHTOB
SIBIISIIOTCSI ayIUTOPHBIC 3aHATHUS, TAOOpaTOpHBIE pabOTHI.

B mnpormecce camocToATenbHOM pabOThl CTYAEHTHI 3aKPEIUISIOT W yrayONsifoT 3HaHUA,
MOJIyYCHHBIE BO BpEMsl ayJUTOPHBIX 3aHATHH, NOpaOaTHIBAlOT KOHCIEKTHI M 3alUCH, TOTOBITCA K


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

MIPOBECHUIO W 00padaThIBAIOT PE3yJbTAThl JIAOOPATOPHBIX PAOOT, TOTOBATCS K TPOMEKYTOUHOM
aTTCCTAlluU, a TAKKC CAMOCTOATCIIBHO U3YUalOT OTACIIbHBIC TCMbI y‘{CGHOﬁ mporpamMmmal.

Ha 3aHATHSX CTYyIEHTOB, B TOM YHCIE MPEINOJararolinX MPaKTUIECKYIO NeSTeIbHOCTD,
OCYIIIECTBIISICTCS 3aKPEIUICHUE MOJIYYCHHBIX, B TOM YHCIIE U B MPOIECCE CAMOCTOATEIBLHON padoThI,
3HaHuii. Oco0oe BHMUMaHWE OOpallaeTcsi Ha pa3BUTHE YMCHHA W HAaBBIKOB YCTAHOBJICHUS CBSI3U
MOJIOKEHUN TEOPUH C MPO(HECCHOHATBHON AEATEIbHOCTBIO OYAYIIEro CIeHaINCTa.

CamocrosTenbHas paboTa OCYIIECCTBIISCTCS WHAWBUIYAIbHO. KOHTpPOJIb CaMOCTOSTEIBHOM

paboThI opranusyercs B AByX (hopmax:

. CaMOKOHTPOJIb U CaMOOLIEHKA CTY/IEHTAa,

. KOHTPOJIb CO CTOPOHBI IIpenoaBaTeiei (TEKYIMil U IPOMEXKYTOUHBII).

KpurepusiMu oLileHKH pe3ybTaTOB CAMOCTOSITEIbHOW PabOThI CTYAEHTA SIBIISIOTCS:

. YPOBEHb OCBOCHHSI CTYJICHTOM YU4e€OHOTO MaTepuaa;

. YMEHUS CTyJI€HTa HCIOJIb30BATh TEOPETUUECKUE 3HAHUS NPU BHIIOJIHEHUHU MPAKTHYECKUX
3a/1ay;

. c(OpPMHPOBAHHOCTb KOMITETCHIINH;

. odopMIICHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

7. MDoH]I OLIEHOYHBIX CPEICTB

7.1 MeTobl KOHTPOJIS M OLICHUBAHMSA Pe3yJIbTATOB 00y4eHHUs

B mpouecce 06y‘~IeHI/I${ HCIOJIB3YIOTCA CICAYIOIIHUE OLCHOYHBIC (bOpMBI CaMOCTOSITEIbHOM pa6OTBI

CTYJICHTOB, OIICHOYHBIE CpPEACTBA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUYHBIX
aTTeCTalUN:

. MPOBEpKaA JOMAIIIHUX 3aJIaHU;

. MPOBEpPKa TOTOBHOCTH CTYACHTOB K IPOBEJCHUIO JIAOOPATOPHBIX padoT;

. MPOBEPKA BBIMOJHEHHBIX TAOOPATOPHBIX padoT;

. MPOBEPKa KypCOBBIX padoT;

. MIPOBEJICHHUE DK3aMEHA.

7.2 llkana U KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4eHHs

Iloxka3aTesnemM oneHMBaHUSI KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMHUPOBaAHHUS
SIBJISIETCH JOCTHKeHHE 00y4al0IUMHUCH IVIAHUPYEMBIX Pe3y/IbTATOB 00y4eHuUs 110

JAUCHHUIIJINHC.

IToxa3zarenn

Kpurepun onenuBanus

2

3

4

5

CHUCTEMBI U CCPBUCHI.

I1K-3. CnocoOHOCTh HAacCTpauBaTh,

OKCIUTYaTUPOBATb W  COIIPOBOXKIATH HH(bOpMaI_[I/IOHHBIC

IK-3.1. OOyuarommiics | OOyuarommiics OO6yuarommiicst | OO0y4aromuiicst
3uarsb: [lopsgox JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
OCYIIECTBIICHUS MOJTHOE HETIOIHOE JacTUYHOE MOJIHOE

cOOpKH, HACTPOMKH, | OTCYTCTBUE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JKCIUTyaTaIluu " | uIa CIIeTYIOITUX CIIeTYIOIUX CIIETYIOIINX
COIIPOBOXKIECHUS HEJOCTAaTOYHOE | 3HAHUIM, 3HAHU, 3HAHU,
MPOTPaMMHBIX COOTBETCTBHUE yYKa3aHHBIX B | YKa3aHHBIX B | YKa3aHHBIX B
0a30BBIX IIIEMEHTOB | MaTepUamy WHJIUKaTOpax WHJIMKaTOpax WHIUKATOpax
koHpurypanuu UC. | TUCIHUIITAHBI KOMIIETEHITN I KOMIIETEHITNH KOMIIETEHIINH
[Topsimok  mpuemMo- | 3HaAHUH, JHUCIATLINHEL JHUCIATLINHEL JHCIHATIINHEI
CIIaTOYHBIX yKa3aHHBIX B | «3HaTh» (cM. T. | «3HaTh» (cM. T. | «3HaTh» (CM. TI.
HCTIBITAaHUH UC. | ungukaTopax 3). Jomyckatores | 3). Ho | 3). CBoOoaHO
bazoBbie 37eMEHTHI | KOMIETCHIIUM 3HAYUTEIbHBIC JIOMTYCKAOTCSI onepupyer




koHpurypamuun NC.
[Topsimox
o0ecrnieueHus
oOydeHUsT KOMaH]IbI
MIPOEKTA.

IK-3.2.

Ymern: [loBoauTtn
aHaIn3 u
tectupoBanue HC.
IIpoexTupoBaTh
uHTEpDEHCHI
oOMeHA [TaHHBIMH;
HactpauBatb  UC
JUIsL  ONTHUMAJIBHOTO

pelieHus 3azad.
[IpoBeputs
COOTBETCTBHUE
pabounx MECT
tpeboBanusim  UC.
Co3znaBaTh
pEeno3uTOpHil
MPOCKTA JUTSt
XpaHeHus: 0a30BBIX
3JIEMEHTOB
KOH(UTypaluH.
MK-3.3. Baangers:
Haspikamu
TECTUPOBAHUS
paspabaTbIBaeMBbIX
MoyJen nc.
Haspikamu
CO3/1aHHE
peno3uTOpus AN
XpaHEeHUs 6a3bl
naHHbIX. HaBbikamu
YCTaHOBKH
obopynoBaHus B
COOTBETCTBUU c
TPYAOBBIM
3aJlaHuEM.

JUCLIUIUIMHBI
«3HaTh» (cM. 1.

3).

OIINOKH,
MPOSIBIISICTCS
HEJI0CTaTOYHOCTH
3HaHUH, 10 pAxy
nokasareliei,
oOyuatroruiics
HCIBITHIBACT
3HAYUTEIbHbIC
3aTpyAHCHUS TIPH
OTepPUPOBAHUU
3HAHUSIMHA  TIpH
UX TepeHoce Ha
HOBBIE CUTYalIUU.

HE3HAYHMTEIIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHAJIUTHUYCCKUX
orepausx.

pUOOPETEHHBIMHU
3HAHUAMU.

[IIxanbl OLICHUBAHUS PE3YJILTATOB IIPOMEKYTOYHOU aTTECTALlMU U UX ONHMCAHUE:
DopMa NPOMEKYTOUYHOM aTTeCTALIMM: 3a4€eT.
[IpomexyTounas arrectauus oOy4aromuxcs B (opme 3auéra MPOBOAMTCS MO pe3ylbTaTaMm
BBIITOJIHEHUS] BCEX BUAOB Yy4eOHOW palboThI, NMPEAyCMOTPEHHBIX Y4E€OHBIM IUIAHOM IO JIaHHOMN
JUCLUIUINHE (MOJYJII0), IPU 3TOM YYUTBHIBAIOTCS PE3YyJIbTaThl TEKYILErO KOHTPOJS yCIIEBAEMOCTH B
TedeHue cemecTtpa. OLEHKa CTENEHW IOCTHKEHUs OOy4aroIMMUCS IJIAaHUPYEMBIX pe3yJIbTaToB
06yqumI 1o AUCLHMIIIIMHC (MOI[YJIIO) OpOBOAUTCA IIPCIoAaBarCsicM, BCAYIIHUM 3aHATUA 110
JUCLHUIUIMHE (MOAYJII0) METOOM 3KCIEPTHOM omeHkH. [To nTtoram npoMexxyTo4HOH arTecTaluu 1o
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JUCIUILIMHE (MOAYIIO) BBICTABIISIETCS OLIEHKA «3aUTEHO» UIIH «HE 3aU4TEHOY.
K mpomMexxyTouHO#l aTTecTanuu JOMYCKAalOTCA TOJBKO CTYACHTHI, BBIIOJIHUBIINE BCE BHUbI
yueOHoIi paboThl, IpeyCcMOTpEHHbIE pabouel MPOrpaMMoil Mo AUCHHUIIIHHE.

M ka
Ja Onucanne
OIlEHMBAHUSA
BrImonHeHb! Bce BUABI Y4€OHOUM paOOThI, IPEyCMOTPEHHBIC YI4EOHBIM
maHoM. CTYyJIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUU, HABBIKOB
MPUBEJACHHBIM B TaOMUIaX TIOKa3aTelield, omepupyer mnpuoOpPEeTCHHBIMU
3aureHo 3HAHUSIMU, YMEHUSIMHU, HABbIKAMHU, PUMEHAET UX B CUTYAIUAX MOBBIIICHHON

CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITh AONYIICHBI HE3HAYHUTCIIbHBIC OI_HI/I6KI/I,
HCETOYHOCTH, 3aTPYAHCHUS IPU AHAIUTUYICCKUX OIICpaAlUiIX, IICPECHOCE 3HaHUH
n YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

He BbimonHeH oauH wunu  Oonee BHAOB  y4eOHOM  paboTHI,
MPEIyCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTyIEHT IEMOHCTPHUPYET HEIMOJIHOE
COOTBETCTBHE 3HAHUW, YMEHHI, HABBIKOB IIPUBEJECHHBIM B TabIuIaX
He 3auteno | mokasareneil, 1OMyCKalOTCS 3HAUUTEIbHBIE OLTUOKH, MPOSIBIISIETCS OTCYTCTBUE
3HaHUM, yYMEHHUH, HABBIKOB II0 psAy IIOKa3arelied, CTYACHT HCIBITBIBACT
3HAYUTEIIBHBIC 3aTPYIHEHUS TIPU OTMIEPUPOBAHUHN 3HAHUSIMU M YMCHHSIMH TIPU
WX MePEHOCe Ha HOBBIC CHTYAIIHH.

dDopMa NPOMEKYTOUYHOH aTTeCTALMM: IK3aMeH

IIpomexxyTouHas arrecTanus oOydaromuxcs B (opMe sK3aMeHa NMPOBOAUTCS MO pe3yiabTaTaM
BBIMIOJTHEHUSI BCEX BHUAOB y4eOHOW paboOThl, MPEAYCMOTPEHHBIX Yy4YEOHBIM IIJIAHOM I10 JAHHOMN
JUCLHUIIIMHE, TP 3TOM YYMTBIBAIOTCS PE3YJbTAThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH B TECYEHHUE
cemectpa. OlleHKa CTENEHU JAOCTH)KEHHS 00yJalolMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00Y4YEeHHS 1O
JUCLHUIIIIMHE IIPOBOIUTCS IIPENOAABATENIEM, BELYIIUM 3aHATH 110 JUCLUIIIIMHE METOIOM DKCIIEPTHOMN
onieHkH. [1o nToram npomMeKyro4HOM aTTeCTalluy 110 JUCHUIIIIMHE BBICTABIISETCS OLIEHKA «OTINYHOY,
«XOPOLLIOY,

«YZOBJIETBOPUTEIBLHO» U «HEYJIOBIETBOPUTEIBLHO.

K npomexyTouyHoil arrectaluM JOMYCKAIOTCA TOJBKO CTYIEHTHI, BBITOJIHUBUINE BCE BUBI
yaeOHOM paboThl, MpeayCMOTpPEHHBIE paboueld MporpaMMoll MO JUCHUIIIHHE «TeXHOJIOTHr
00paboTKK OOJBIINUX TaHHBIX)» (BBITOIHIIN MPAKTHUYECKHUE U JTa0OpaTOpHBIC paboThI).
IlIkana ouenuBanuss  OnucaHue

BobimonHeHsl Bce BHMIBI  y4eOHOH pPabOThL, MpPEIyCMOTPEHHBIE
yueOHbIM MaaHoM. CTYIEHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUHU,
YMEHUH, HaBBIKOB TPUBEACHHBIM B Ta0iumax IoKa3aTesei,
OTiIu4YHO ornepupyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBbIKaMH,
IPUMEHSIET UX B CUTyallMsX NOBBILIEHHOW cioxHOCTU. Ilpu 3TOM
MOTYT OBITh JONYILICHbBl HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
BaTpyJHEHUS NPU AHAIUTUYECKUX OIEpanusax, MepeHoce 3HaAHUM U
[YMEHHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIHH.
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BoeimonmHeHsl BCe BHUABI y4eOHON pabOTBI, MPETyCMOTPECHHBIE
Xoporo yaeOHbIM 11aHOM. CTYJIEHT B OCHOBHOM JIEMOHCTPUPYET
COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB MPUBEJCHHBIM B Ta0JIMIIAX
MoKa3aTeliei, onepupyeT NPUOOPETCHHBIMU 3HAHUSIMU,

[YMEHHUSIMH, HaBBIKAMHU, MPUMEHSET UX B CUTYallUAX IOBBIIICHHON
ci10’kHOCTH. [Ipy 3TOM MOTYT OBITH JOMYIIEHBI HEKOTOPBIE OLIHMOKH,
HETOYHOCTH, 3aTPYAHECHUS MIPU aHATTUTUYECKUX OTepalusiX, IepeHoce
BHAHUU U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

CTyneHT  JEeMOHCTpUPYET  YIOBIETBOPDHUTEIBHOE  COOTBETCTBHE
BHAHUM, YMEHMIA, HAaBBIKOB MPHUBEICHHBIM B TAaOIUIAX MOKa3aTeJe,
Y 1OBIETBOPUTEIIBHO ITOIyCKAIOTCA YMEPEHHbIE OLIMOKH, MPOSIBIIAETCS HEIOJIHOE HaIU4yue
BHAHUM, YMEHHH, HaBBIKOB II0 psAdy IIOKa3aTeiaed, CTYACHT
VCIBITBIBACT 3aTPYJHEHWS IIPU  ONEPUPOBAHUM 3HAHUAMH U
[YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.

He BommonHeHn oauH wid  Ooilee  BHIOB y4eOHOW  pabOTHI,
[PEIYCMOTPEHHBIX y4yeOHbIM MIaHoM. CTYAEHT JIEeMOHCTPHPYET
HEIOJHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEJICHHBIM B
HeynoBneTBopuTesibHO — [TabiiMuax —IoOKaszaTesed, JONMYyCKaloTCs 3HAuyuTelbHbIE OIINOKH,
IPOSIBIISIETCS OTCYTCTBME 3HAHWW, YMEHHI, HABBIKOB [0 Py
rokasaresiel, CTyJIeHT UCIbITHIBACT 3HAUUTENIbHBIE 3aTPyIHEHUS TIPU
ONEPUPOBAHNN 3HAHUSMHM U YMEHUSIMHU IIPH UX NEPEHOCE Ha HOBBIE
CUTYallUH.

7.3 OneHo4HbIe CpeacTBa

I[IpumepHbIii NepeyeHb BOMPOCOB K JIK3aMeHY MO AucHUIIMHEe «MeToabl W TEXHOJIOTHU
00padoTKU 00JbIIMX JAHHBIX»:

1.

Onpenenenne acumnrorudeckoro obosnauenus $f(n)=Theta(g(n)$, ero ocHoOBHBIC CBoOlicTBa
(HamuuMe WM OTCYTCTBME TPAaH3UTUBHOCTH, PE(PIEKCUBHOCTH, CUMMeTpuyHOCTH). [Iprmepsl.
AHaJIOTHS C OTHOIICHUEM PABEHCTBA HA YHCIIOBBIX MHOXECTBaX.

. POpMyIMpPOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLIEHKaX M WIUIKOCTpAlUs NMPUMEHEHHS €€

AJIA TIEPBOT'0 U3 paCCMATPUBACMBIX B Hel CJIy4acB HC MCHECC, YCM Ha TpéX PAa3JIMYHBIX IIPUMEPAX.

. @OpMyNIMpPOBKAa OCHOBHOM TE€OPEMBI O PEKYPPEHTHBIX OLIEHKAaX W WJUIFOCTPALMS NPUMEHEHHUs €€

AJI1 BTOPOTO U3 paCCMAaTpUBACMBIX B Hel CJIy4acB HC MCHEC, YCM Ha TpéX Pa3JIMUHBIX IpUMEpax.

. @OpMyIMpPOBKAa OCHOBHOM TE€OPEMBI O PEKYPPEHTHBIX OLIEHKAaX W WMJUIFOCTPALMS MPUMEHEHHUs €€

AJI TPECTHETO U3 paCCMATPUBACMBIX B Hel CJIY4acB HC MCHECC, YCM Ha TpéX PAa3JIMYHBIX ITIPUMCPAX.

. @opMyIMpOBKa OCHOBHOM TEOpPEMBI O PEKYPPEHTHBIX oleHKax. [Ipumepbl (He MeHee TpPEX)

CHTyaHHﬁ, B KOTOPBIX 9Ta TCOpPpEMa HC IPUMCHHMA.

. Onpenenenre BBIMTYKJIOIO MHOXECTBA M BBIMYKJIOM oOosouku. Ilpumepsl. TouHas mocraHoBka

3aJaud, paccMaTpuBaeMoil B ATaJOHHOM BepcuM mpoekTa "Bwimykias obOosouka', U onucaHue
UJIEeU €€ peLIeHUs.

. OCHOBHBIE KJIACChI, 33JaIOLIUE BBIMYKIYI0 O0O0JIOUKY, HCIOJIb3yeMble B MpoekTe "Brimykias

o0omouka".

. Kimacc R2Point. [IpuMeHeHne BEKTOPHOI anreOpbl M aHATUTHYECKOW T€OMETPUH MIPU peaTu3alium

HEKOTOPBIX METOJ0B 3TOT0O Kjacca. I/IJ'IJ'IIOCTpaHI/Iﬂ Ha npuMepax BO3MOXHOCTH HCIIOJIB30BAHHA
MCTO OB 3K3CMILIApa BMECTO MCTOAOB KJIacCa U HaOGOpOT.

. Ucnonp3oBanue rpadudeckoro uatepdeiica B mpoekte "Brimykiias obomouka. [Ipeodpazopanue

KOOpAUHAT, pUCOBAHUC TOUCK, OTPC3KOB U MHOI'OYTI'OJIbHUKOB.

10. [Tonsitue pebpa, OCBEMIEHHOTO W3 3aMaHHOM ToukW. Peammzammst wmertoma light?.
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Vcrionp30BaHue MOHSTHS OCBEIIEHHOCTH MPH pean3allii MeToa initialize kimacca Polygon.

11. Hcnonb3oBanue uaei 1 pparMeHToB Kojaa mpoekra "Boimykias 060104ka" npyu HanMCcaHuU
MakCUMaJIbHO 3((EKTUBHON MPOrpaMMbl, BBIACHSIOMICH, JICKHUT JIK TOYKa IuTockoctd M(X,Y)
CTPOT0 BHYTPU HEKOTOPOI'O TPEYroJIbHUKA, 3aJaHHOT0 KOOPIMHATAMH €TI0 BEPIIMH.

12. Onpenenenve mnonmudapa U crnocod ero 3aganus. TouHas TMOCTAaHOBKA 3aJayH,
paccMaTpuBaeMoOl B JTaJOHHON Bepcuu ImpoekTa "M300pakeHue mnpoekuuu mnoaudapa", u
onucaHue e€ penieHus 0e3 ynaieHusi HeBUIUMBIX JIMHUM.

13. OcCHOBHBIE KJIACCHI, 3aJalOIIME TOJMUAAP, HCHONb3yeMble B mpoekTe "M3o0paxkeHue
npoekiuu  nonmdapa". Kmacc R3 m nmpuMeHeHHMe BEKTOpPHOM aireOpbl M aHAIMTHYECKOU
FEOMETPUH NP pean3ali HEKOTOPhIX METOJ0B 3TOr0 KJiacca.

14, Wnes pemenust 3a1aun ynajaeHus HEBUIUMBIX JUHUN B TipoekTe "M300pakeHne mpoeKIuu
nonudapa. TeHu, MPOCBETH U OTHOMEPHBIE KOOPAWHATHL. Peanm3anus MeTooB kiacca Segment.

15. VYuér Tenun Ha pebpe oT oxHol rpanu. [Ipusma "Tens". Onucanue meTo10B Kiacca Edge.

16. ['eomeTpuueckre OCHOBBI peEIICHUS 3aJaud HAXOXKACHHUS TIEPECEUYCHHS OTpe3Ka C
HOJTYTIpOCTpaHcTBOM. Peanu3sarust Metona cross kiacca Edge.

17. Paznuunble cmocoObl onTtumm3anuu mpoekta "'M3o0paxkeHne MpoeKIuH moimdpa’.
CpaBHeHHUE UX OTHOCUTENBHOM 3(h(PeKTUBHOCTH.

18. Ha 3ansTusix Obuia paccMoTpeHa HENMpephIBHAA peain3alys CTeKa Ha 0a3e OrpaHMYEeHHOTO

BekTopa. Kakue Meronbl 3TOM peanu3alMM JaHHOTO KOHTEMHEpa M KAk HMMEHHO HYKHO
MOAU(PUIMPOBAThH, YTOOBI MPU padOTEe ¢ IEIBIMH YUCIAMH KOHTEHHEp "Tepsa Hyiu': 100aBUTh
CKOJIb YTOJTHO MHOTO HYJEeH MOXHO ObLIO OBl BCET/a, a B3SITh HU OJHOTO HYJIS HE MOJIY4aaoch Obl
HUKorAa?

19. OnumuTre HECKOJBKUMU NPEMJIOKEHUSIMU HACK HENPEPBIBHOM peanu3alud KOHTEHHepa
"Tpu cCTeKa, OrpaHUYEHHBbIE B COBOKYNHOCTHU" U peayn3yWTe METOJAbl WHULHMAIN3ALUN
(KOHCTPYKTOP) ¥ U3BJICUEHUS DJIEMEHTA U3 KOHTEeHHepa.

20. Onumure HECKOJbKUMU MPEUIOKEHUSIMH U0 HENPEPhIBHOW peaian3aluu KOHTeHHepa
"OrpaHU4E€HHOE MHOXKECTBO (JIMHEHHBI MOMCK)" M pealu3yiTe MeToJbl WHUIMATU3ALIH
(KOHCTPYKTOP) U 100aBJICHUS JIEMEHTA B KOHTEHHED.

21. Ha 3ansatusax Obula paccMOTpEeHa HeENpepbhlBHAs peanu3alus odepend Ha 0Oase
OTPAaHUYEHHOTO BeKTOpa. Kakne MeToapl 3TOM pealn3alud JaHHOTO KOHTEHHEpa M KaKk UMEHHO
HYXHO MoauduiupoBaTh, uYTOOBl MpH paboTe ¢ LEIBIMM 4YHMCIaMU KOHTeiHep "paboTan
cymmaTopoM'": TIpH B3ATHUH JIEMEHTA BO3BpaIaiach Obl CyMMa BCEX DJIEMEHTOB, COJEPKABIIUXCS
B KOHTEIHEPE 10 U3BJIECUEHUS ITOTO IeMEHTa?

22. Onumure HECKOJbKUMU MPEUIOKEHUSIMU UJCI0 HENPEpPhIBHOW peann3aluu KOHTEHHepa
"Tpu CTE€Ka, OrpaHHYEHHBIE B COBOKYNHOCTH' U peaJn3yWTe METOAbl WHULHMAIN3ALNN
(KOHCTPYKTOP) U 100aBIICHUS JIEMEHTa B KOHTEHHED.

23. OnummMre HECKOJIBbKUMHU NPEUIOKEHUSIMH HICK0 HENPEPHIBHOW peanu3aluy KOHTEHHEpa
"OrpaHMYEHHOE MHOXKECTBO (JIBOMYHBIM TMOWCK)" W peanusyidTe MEeTOAbl WHUIHAIU3AlHNU
(KOHCTPYKTOP) M yAaJCHUS dJIEMEHTa U3 KOHTEHHepa.

24, Ha 3ansTusx Oblga paccMOTpeHa HempepblBHAs peain3alus cTeka Ha 0a3e orpaHMYeHHOTro
BekTopa. Kakme Meronpl 3TOH pealn3allMM JaHHOTO KOHTEHHEpa M Kak MMEHHO HYXKHO
MOAU(PHUIIUPOBATE, YTOOBI IPU PabOTE C TENBIMHA YUCIIaMU KOHTEHHED "yaBauBal HYJIH'": TIOJIOKHUB
OJIMH HYJIb, BO3bMEILB JBA; MIOJIOKUB J1BA HYJISI, U3BJICUELID YETHIPE ...

25. Onumure HECKOJIbKUMHU MPEUIOKEHUSIMH HUICH0 HEMPEephIBHOW peann3aluu KOHTEeHHepa
"IBa CcTEKa, OIrPAaHWYEHHBIE B COBOKYNHOCTH" U peaJn3yWTe METOAbl WHUIMAIU3ALHUH
(KOHCTPYKTOP) U U3BJICUECHHUS JIEMEHTA U3 KOHTEHepa.

26. OnummMre HECKOJIbKUMU NPEUIOKEHUSIMH U0 HENPEPHIBHOW pealu3aluy KOHTEHHEpa
"OrpaHUYEHHOE MHOXXECTBO (IBOMYHBIM TIOMCK)" W peaju3ydWTe METOJbl WHUIHAIHA3AIUN
(KOHCTPYKTOP) M J0OABJICHUS 3JIEMEHTA B KOHTEHHED.

217. Ha 3amarusx Oblla paccMOTpeHa HENpephIBHAS peanu3amus odepead Ha Oase
OrpaHMuYEHHOro BekTopa. Kakue MeTonpl 3TOM pealn3aluy JaHHOTO KOHTEHepa U KaKk MMEHHO
HY>KHO MOJIU(ULIHPOBATh, YTOOBI MpU paboTe C LENbIMU YHCIAaMU KOHTEiHep 'OMOoJIOBHHUBAI
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JIBOMKHU'": TIOJIOKUB OJIHY JABOMKY, B35Th €€ HUKOIJA HE CMOKEIIIb; MOJOKUB JIBE IBOMKH MO,
U3BJICYENIb [IOTOM TOJIBKO OJHY JBOWKY; IIOJIOKMB YEThIpE IBOMKM IOIPSJ, M3BJICUYELIL IBE
JIBOUKHU...

28. OnummMre HECKOJIbKUMU NPEUIOKEHUSIMU UJCH0 HEIPEPHIBHOW pealu3aluy KOHTEHHepa
"mBa CTEKa, OTrPAHMYEHHBIE B COBOKYNMHOCTH" M peaJu3ylTe METOAbl WHUIMAIN3ALUN
(KOHCTPYKTOP) ¥ JOOABJICHUS 2JIEMEHTA B KOHTEHHED.

29. Onumure HECKOJbKUMHU MPEUIOKEHUSIMH HACI0 HEMPEpPBIBHON peajn3aluu KOHTeHHepa
"OrpaHUYEHHOE MHOXECTBO (IBOMYHBIM TOWCK)" W peaju3yUTe METOJbl WHULHUATU3ALNI
(KOHCTPYKTOP) U yJaJIeHUs SJIeMEeHTa U3 KOHTelHepa.

30. Ha 3ansaTusix O6puta paccMOTpEHa HETpephIBHAS peain3alus cTeka Ha 06a3e OrpaHHuYEeHHOTO
BekTopa. Kakume Meronbl 3TOH peanu3alliil AAHHOTO KOHTEHHEpa M KaK HMMEHHO HYXKHO
MOIU(HUIMPOBATE, YTOOBI MPU padOTe C LENBIMH YWCIaMU KOHTEWHep "yaBauBall €IMHULIBI U
OTIOJIOBUHUBAJ JIBOMKHU'": MOJOKUB €IUHUILY, U3BJICUENIb JBOMKY; MOJIOKHUB JIBOUKY, U3BJICUEIID
€MHUILY; TI0JI0KUB TPOMKY, U3BJICUENIb TPOUKY; IT0JI0KUB YETBEPKY, U3BJICUEIIb YETBEPKY...

31. Buytpennue coptupoBku. X ocHOBHbIE XapakTepucTUku. OCHOBHBIE PACCMOTPEHHBIE B
Kypce aJrOpUTMBbl BHYTPEHHUX COPTUPOBOK.

32. CopTupoBKa IPOCTHIMH BKIIOYCHHAMHU (peanu3anus). AHAIW3 CI0XKHOCTH (HWXKHUE U
BEPXHHUE OLIEHKH ISl YUCIIa CPABHEHUM U MEPECHITIOK).

33. CopTupoBKa IPOCTHIM BbIOOpOM (peanm3anivs). AHaIU3 CIOKHOCTH (HMDKHHE M BEpXHUE
OLICHKH JUUISl UMCJIa CPAaBHEHUM U MEPECHIIOK).

34. CopTupoBKa IPOCTBIM OOMEHOM (peanu3arus). AHaJIU3 CIOXHOCTH (HMKHHUE U BEPXHHUE
OLICHKH JUUISl UMCJIa CPAaBHEHUM U MEPECHIIOK).

35. CoptupoBka cnusiHueM. EE OCHOBHbBIE XapaKTEpPHUCTUKH (BKJIIOYas BPEMEHHYIO U
EMKOCTHYIO CJIOYHOCTb B JIYYILIEM U XYALIEM CIy4asx).

36. CoprupoBka mnojacuéroM. EE€ OCHOBHBIE XapaKTEepUCTHKH (BKJIIOYas BPEMEHHYIO U
E€MKOCTHYIO CJIOHOCTD B JIYYILIEM U XYALIEM CIy4asx).

37. Wnes ObicTpoit copTupoBKU. PaszneneHune maccuBa W peKypcHBHas Bepcus ObICTpOM
COpTUPOBKH ((pparMeHThI peanuzarun). OneHkn 3PpPeKTUBHOCTH OBICTPON COPTHPOBKH B JTyUIIIEM
U XyALIeM ciydasx (¢ MOMOUIbI0 PEKYPPEHTHOTO COOTHOIIEHUS U TEOPEMbI O PEKYPPEHTHBIX
OIICHKAX).

38. Wnes nupamunanbHoil copTupoBk. OnpeeneHre nupaMuibl (COPTUPYIOIIETO IepeBa) Ha
MaccuBe. Otenka 3 (HEeKTUBHOCTH TUPaAMUJAITBHON COPTUPOBKH B XYAIIEM CIIydae.

39. Buemnune coptupoBku. OCHOBHBIE PACCMOTPEHHbIE B Kypce aiIrOPUTMbI BHEIIHHX
COPTHUPOBOK (C U3TOKEHUEM UJIEH pealh3aIinm).

40. OnTumu3aiusi alropuTMOB BHEIIHMX COPTHUPOBOK 3a CUET MCIOJIH30BAaHUS OMEPATUBHOM
MaMSTH U OLIEHKa MOJy4aeMOro BHIUTPHIIIA B CKOPOCTH PabOTHI.

41. Mertoapr sort u sort by kimacca Enumerable crammaptHoii Oubnuoreku si3pika Ruby.
[TpuMepbl UX UCITONB30BAHUS U PEKOMEHIAINH TI0 X TIPUMEHEHUIO.

42. Pacnonoxure cinenyromue QyHKIUN B MOPS/IKE YBEIHMUEHHUSI CKOPOCTH MX POCTa, OTMETUB
cpemu Hux $\Theta$-sxsuBanentnsie: $f(n) = 18, $g(n) = n*{1/\log n}$, $h(n) = \log n$.

43. Pacnonoxure cinenyromue GyHKIUN B TOPSJIKE YBEIMUEHHUSI CKOPOCTH MX POCTa, OTMETHB
cpemu Hux $\Theta$-sxsusanentrsie: $f(n) = \log n$, $g(n)

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

44, Bocrons30BaBmNCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHHSX, HAUJAWTE ACUMIITOTHUKY
byuxin $T(n)S$, must kotopoit $T(n) = 4T(n/2) +(2n"2+1)$.

45. Bocnonp30BaBIINCE TEOPEMON O PEKYpPpPEHTHBIX COOTHOILIEHUSX, HAaWAWTE aCUMMTOTUKY
byuximn $T(n)$, mast kotopoit $T(n) = 9T(n/3) +3n"28.

46. Bocnonb30BaBmIMCh TEOPEMOM O PEKYPPEHTHBIX COOTHONIEHUAX, HAWJIUTE ACUMITOTUKY
byuxmn $T(n)$, mast kotopoit $T(n) = 2T(n/2) +n"3$.

47. Haiigute ToYHbBIC 3HAYECHUS MaKCHMaJIbHOTO KojudecTBa cpaBHeHHU $C(n)$ u mepechiiok

$M(n)$ snemeHTOB coprHpyemoro maccuBa JUMHBI $n$ ans crnemyromei Ruby-mporpammer,
peanu3yroIIei OJMH U3 MIPOCTEUIIINX AITOPUTMOB COPTUPOBOK. [losicHUTE, Kak OBLT HAl/IEH OTBET.
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[Iporpamma npumtaraercs (6 BApuaHTOB).

48. Peanusyiite meTon, UMeOImUi ABa aprymMeHTa (yKa3aTeiab Ha HAa4ajo JBYCBSI3HOTO CIIHMCKa
U 3HAa4YeHHE KII0Ya), KOTOPBIM HINET B 3aJaHHOM CIHMCKE B3JEMEHT C YKa3aHHBIM KIIOUOM,
BO3Bpatas ero (Wi nil mpu OTCYTCTBUH TaKOTO KJIF04Ya B criucke). JlaiTe oneHKy 3 PeKTHBHOCTH
peaM30BaHHOIO METO/A.

49. Peanuzyiite MeTo/, MMEIOLIMI JIBa apryMeHTa (yKa3aTeab Ha Hayajio OJHOCBSI3HOTO CIIHCKa
U 3HAUYCHHE KJII0Ya), KOTOPHIM yAalsieT MEpBbI W3 AJIEMEHTOB 3a/IaHHOTO CIIHMCKA, MMEIOIIHMA
YKa3aHHBIN KIJIIOY (CIIMCOK HE MEHSETCS, €CJIM AJIEMEHTOB C TaKMMHU 3HAYEHUSIMM KII0Ya B HEM
HeT). Jlaiite onleHKy 3 (EeKTUBHOCTH peain30BaHHOI'O METO/A.

50. Kak peanusyercss npencraBieHue IBOMYHOTO JepeBa? [laiiTe ompenesneHue JBOMYHOIO
nepeBa noucka. Peanusyiite Tpu anropurma 06xo/1a ABOUYHOTO JIEPEBA.
51. HepeqnanTe OCHOBHBIC OIlcpalliid € ABOUYHBIMU ACPCBbLAMH I10MCKA. Onummre nacu

peanu3zanuu U JaiiTe oueHKH 3(PPEKTUBHOCTU aIrOPUTMOB MOMCKA, HAXOXKICHUS MUHUMYyMa U
MaKCHUMyMa.

52. [lepeuncnure OCHOBHBIE OMEpPAlMU C JBOMYHBIMH JEPEBbsIMH MOUCKA. ONHUIIUTE HIIEIO
peaM3aIyy U JaiTe oreHKY Y((HEeKTHBHOCTH AJITOPUTMA YAAJICHUS dJIEMEHTA U3 JIepeBa.
53. C momoIuIpI0 TEOPEMBbI O PEKYPPEHTHBIX OILIEHKAX OIIEHUTE MAaKCHMAaJbHYIO CIOXHOCThH

CJICAYIOIIMX AJITOPUTMOB: TBOMYHBIM MOUCK AJIEMEHTA B YIMOPSJIOYEHHOM MAacCHBE, COPTUPOBKA
CIUSIHUEM, OBICTPast COPTUPOBKA.

o4, Teopema o HIKHEH oneHke 3()()EKTHUBHOCTH aITOPUTMOB COPTHUPOBOK, OCHOBAHHBIX Ha
CpaBHEHMH 3JIeMEHTOB. E€ noKka3aTenscTBo.
55. Teopema 00 olleHKE BBICOTBI CIIy4aifHOTO JepeBa Moucka. E€ 10ka3aTensCTBO U CIEICTBHE

u3 Heé 0 cepe MPUMEHUMOCTH IEPEBLEB MTOKCKa 0e3 yIpaBIEHUS POCTOM.
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