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

K ocHOBHOH 1enu OcBOeHHUS AUCHUIUTHHBI «TexHomoruu 0OpabOTKHU OONBIIUX MAaHHBIX» MOXHO
OTHECTH (POPMHUPOBAHKE Y CTYACHTOB MPOPECCHOHATBHOW KOMIICTCHIIMA B 00JIACTH pa3pabOTKH U
UCIIONIb30BAaHUsI CHUCTEM OOpabOTKM W aHanm3a OOJBIIMX MACCHBOB JIAHHBIX, W3YYCHHIO
TEOPETUYECKUX OCHOB MTOCTPOCHHUS U () YHKIIMOHUPOBAHHS ITOAO0HBIX CHCTEM.

K oCHOBHBIM 3a7auaM JUCHUTIINHBI « T€XHOIOTHH 00paOOTKU OONBIINX JAaHHBIX)» OTHOCSTCS:

*  Pa3pabGoTka METOAMK aBTOMAaTH3AIMK 00paObOTKH OOJIBIINX JAHHBIX.

. W3y4uTh TEOPETUIECKIE OCHOBBI TIOCTPOCHUSI CUCTEM 00paOOTKH M aHAIIM3a OOJBIINX JAaHHBIX.
. W3y4nTh OCHOBHBIC SI3BIKOBBIE W BH3YyalbHBIE CIOCOOBI OpraHHW3aIluM, OTOOPAKEHUS H
MaHUIYJIUPOBAHUS JAHHBIMH 10| YIIPABJICHUEM CUCTEM 00pabOTKH M aHaJIM3a OOJIBIIMX JTaHHBIX.

. N3yuuTh TEOpETHUECKIE OCHOBBI IOCTPOCHHS U (PYHKIIMOHUPOBAHUS MTOTOOHBIX CHCTEM.

O6yuenne mno pgucuuiiuHe «TexHojgoruum oO0paOOTKM OONBIIMX JaHHBIX» HAMpaBICHO Ha
dbopMupoBaHKE Y O0YYAIOITUXCS CICTYIONTUX KOMIIETEHITUH:

Kon n HanmMeHOBaHMe KOMMETEHIMIT NHanKaTopbl 10CTHKEHUS] KOMIIETEHIIUH

[K-3. Cnioco6HOCTD HacTpauBath, | 3HaTh: [lopsaok ocymiecTBiIeHUsT COOPKH,
AKCILTYaTUPOBATh u COIIPOBOXKIATh | HACTPOUKH, IKCIUTyaTallud U COIPOBOKICHUS
MH(POPMAIIMOHHBIE CUCTEMBI U CEPBUCHI. IIpOrpaMMHBIX 0a30BbIX DJIEMEHTOB

koHpurypauuun WC. Tlopsgok npuemo-
caarounblx  ucneltanuii  MC.  ba3oBeie
anemeHTsl KoHpurypanuun WC. Ilopsmox
oOecrnieueHnst 00y4eHHsI KOMaH/Ibl ITPOEKTA.

Ymersn: [loBoauTh aHaNM3 M TECTHUPOBAHUE
HC. TIlpoextupoBaTh uHTEpPeiicbl 0OMeHa
JTAHHBIMU; HaCTpanBaTh ncC JUISL
ONTUMAJILHOTO pemieHus: 3agad. lIpoBeputsb
COOTBETCTBUE pPabOUMX MeCT TpeOOBaHUIM
HC. CoznaBaTh peno3uTOpHil MpoeKTa aJis

XpaHEHHUs 0a30BBIX 3JIEMEHTOB
KOH(UTypaiuH.
Baangern: HaBpikamu TECTUPOBAHUA

paspabateiBaeMbix mopayiei MC. Habikamu
CO3JIaHHME PETIO3UTOPHUS Ml XpaHEHHs 0a3bl
JTAHHBIX. Hasrikamu YCTaHOBKHA
000py/IOBaHUsI B COOTBETCTBHH C TPYIOBBIM
3aJJaHAEM.

2. MecTo 1MCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMbl
Juctunnmua «TexHomoruu 00pabOTKM OONBINMX JaHHBIX» OTHOCUTCS K YHUCTY DSJIEKTUBHBIX
JTUCITUATIIINH, OCHOBHOM TTPO(eCCHOHAIbHON 00pa30BaTeIbHON MTPOTPaMMBI.

JucuuniuuHa B3aMMOCBS3aHAa JIOTMYECKHM M COAEP’KATEIBHO-METOAMYECKH CO  CIEAYIOIIMMHU
nucuummHaMu U nmpaktukamu OITOIT:

. Teopus BeposATHOCTEN;
. [IporpammupoBaHue;
. OcHOBEI 0a3 TaHHBIX,
3. CTpyKTypa U cofep:KaHMe TN CHUILTHHBI

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISIET 9 3a4€THBIX €IUHUII, T.€.



324 axkanemuyeckux daca, u3 HuX 198 waca — camocrosiTenpHas paboTa cTyaeHTOB. Bce oHmM
OCBAMBAIOTCS O0YUYAIOITUMHUCS B CEIbMOM CEMECTpE.
Bunbl yueOHBIX 3aHATHH 1O JIUCHUIUIMHE: JIGKIMM — 2 Yaca B Heneno (Bcero 36 yacos),
nabopatopHsble 3anaTus — 4 yac B Heaento (Bcero 90 yacoB). opMbl KOHTPOIIS — IK3AMEH.
3.1.  Buabl yueOHoii paGoThI M TPYA0EMKOCTH
(mo ¢popmam o0yueHus)
3.1.1 Ounas popma oOydeHUs

Ne Bi yue6Hoii paGoThI KoanuectBo | CemecTpsl
n/n 4acoB 6 7
1 AyYAUTOPHBIE 3aHATHS 126 36 90
B ToM uucne:
1.1 | Jlexuuu 36 18 18
1.2 | CeMuHapckue/mpakTHUECKUE 3aHSITHS
1.3 | JlabopaTopHbIC 3aHATHS 90 18 72
2 CamocrosiTesibHas padora 198 99 99
3 IIpomexyTOUHAsI ATTECTAMA
3auer DK3aMeH
Htoro: 324
3.1.2 3aounas ¢hopma 0OydeHUs
Ne Bux yueGHoii padoTbr KoaunuectBo | CemecTpbl
n/n 4acoB 9 10
1 AyIMTOPHBbIE 3aHATHS 32 16 16
B Tom uncie:
1.1 | Jlexuuu 8 4 4
1.2 | CemuHapcKue/IpaKTHYECKHIE 3aHSATUS 12 6 6
1.3 | JlaGopaTopHble 3aHATHUS 12 6 6
2 CamocrtosiTeibHas pabora 292 146 146
3 IIpome:xyTOUHAsI ATTEeCTALMSA
3auer DK3aMeH
Uroro: 324 162 162

3.2. TemaTuveckuii MJIaH U3yYeHUS TUCHUILINHBI
(o ¢popmam o0yueHus)
3.2.1 Oynas ¢popma 0OyueHus

TpyroeMkocTsb, yac
AyauTopHas pa6ora =
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1 MareMaTtnueckne OCHOBBI  aHalM3a 9 22 49
QJIITOPUTMOB
5 [TpoexTsl «Bwimyknass o0oyouka» u 9 22 49
«M300pakeHue MPOEKITUH MOTHIIPAY
3 Peanuzarus CTpykTyp TaHHBIX 9 23 50
4 CopTupoBKu 9 23 50
Hroro 324 36 90 198




3.2.2 3aounas gopma oOydeHUs

TpyroeMkocThb, yac
AyauTopHasi paGora =
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1 MareMaTHuecKue  OCHOBBI  aHanmu3a | 81 2 3 3 73
AITOPUTMOB
5 [IpoexTsl «Bwimyknass oOomouka» u | 81 2 3 3 73
«M300paskeHue MPOSKIIUU TOJIUDIPAY
3 Peanu3zanus CTpyKTyp JaHHBIX 81 2 3 3 73
4 CopTtupoBku 81 2 3 3 73
Hroro 324 8 12 12 292

3.3 Conep:kanue QM CHUATIIAHBI
MaTtemaTu4ecKue OCHOBBI AaHAJIN3A AJITOPUTMOB
Acumnroruueckue 0003HaYeHUs U CpaBHEHUE CKopocTel pocta GyHKuuid. CTangapTHeIe PYHKINUU U
o0o3HayeHusi. CyMMHpOBaHUE U OLEHKH CyMM. lIprMeHeHue pa3anyHbIX MaTEMaTHYECKUX METO/I0B
JUIS aHaJHM3a CIIOKHOCTU aJITOPUTMOB. PeKyppeHTHBIE COOTHOIICHUs. MeTo/ MoACTaHOBKH. MeTon
utepanuii. O01as TeopemMa 0 peKyppEeHTHBIX COOTHOIICHUSIX U TPUMEPHI €€ TPUMEHEHUSI.

IIpoexTsl «Boimykias 060109ka» u «M300pakeHue NpoeKUN MOJTUIAPA»

I'paduueckuii uHTepdeiic npoekra "Brimykias ob6onouka". Moaynu M HOTOKM B s3blke Ruby.
Monudukauss 3TaloHHOro Koja npoekTa "Beimyknas o0ojouka" B COOTBETCTBHHM €
UHIUBUYaIbHBIMU 3aaHusMH. [Ipoekt "M300paxeHne npoekuuu noiudapa’. 3ajaHue MOIU3pa.
N3o00paxeHne MNpoekIuu Moiaudpa Oe3 yAajJeHUs HEBUAMMBIX JUHHI. TeHH U TNpPOCBETHI.
OpnomepHsle koopauHathl. Tenb or rpanHu. IlepeceueHne oTpe3ka € MOITYIPOCTPAHCTBOM.
Onrtumuzanus 3TalOHHOTO Koja mpoekTa "M3o00paxkenue mpoekuuu moaudapa’: otaeneHue ¢asbl
BBIUUCIIEHUH OT (pa3bl n300paxkeHus, yaaieHue TyOonukaTtoB pédep, MpeIKOMIMIIALMS rpaHel, yuér
O0COOEHHOCTE B3aUMHOIO pacloyiokeHus: pédep W rpaHei, rHe3oBaHMe TpaHedl. Moauduxanus
ATAJIOHHOTO Koja mpoekra "M3o0paxeHWe MNpoeKuMd mNoiaudapa” B COOTBETCTBUU  C
VHAVBUAYaJIbHBIMU 331aHUSIMH.

Peanu3zaums CTPYKTYp AaHHBIX

HemnpepeiBHble U ccbulOYHBIE peanu3anuu. HenpepbiBHas peanu3anus OTrpaHUUYEHHOIO CTEKa M
ouepelu, JBYX U TpPEX CTEKOB, OTPaHMUYEHHBIX B COBOKYNHOCTH, Ha 0a3ze BekTopa. OIleHKH
spdpexTuBHOCTH. CCBUIOYHBIE — peanu3ali  CHOUCKOB. PasznuuHble  CIOCOOBI  peayin3aluu
JTUHAMHUYECKOTO MHOXKeCTBa (JTMHEHHBIM H TOCJIENIOBATENbHBIA TIOWCK, Tabmuma ¢ MpsMoit
azpecanueil U OuroBas peanuzaiys). Xem-TaOnuipl U Xem-(yHKIUA. OueHkdu >PQPEeKTUBHOCTH.
JlepeBbsi U OCHOBHBbIE OIpENETeHMs], CBA3aHHbIE ¢ HUMHU. [IpencTaBieHHe KOPHEBBIX JI€PEBHEB
(TIBOMYHBIX M CUJIBHO BETBSIIMXCA). JBOMUHBIE JIepeBbs OUCKA U onepanuu Haja HumH. [loctpoenue
HJeaNbHO COATAHCUPOBAHHOTO JIepeBa C 3aJaHHBIM YHCJIOM Y3JI0B W €ro 00xoj (Tpu BapuaHTA).
OrneHka BBICOTHI CIIy4allHOTO JBOMYHOTO JI€PEBA NMOMCKA. AHAIN3 MTOMCKA C BKIOYEHHEM 110 JAEPEBY
W BBIBOABI M3 Hero. [IpencraBnenue 00 waeanbHO cOamancupoBaHHBIX, ABJI u kpacHO-4€pHBIX
JTBOMYHBIX JEPEBbsX NMOUCKA. IX cpaBHUTENbHBIE XapaKTEPUCTUKU U 00JIACTH TPUMEHEHUSI.

CopTHpoBKH
BHyTpeHHHE COPTUPOBKHU U UX OCHOBHBIE XapaKTepUCTUKU. COpTUPOBKA MPOCTHIMU BKIIIOUEHUSIMU U
aHanu3 e€ cinokHocTh. COPTHUPOBKH TPOCTHIM BBIOOPOM M MPOCTBIM oOMeHoM. IIpocreitmme

6




MoAu(UKAIIMN Ty3bIPEKOBOM COPTHUPOBKU. AHanu3 ciaokHOCTH. CopTupoBka cnusareM. OrieHkn eé
E€MKOCTHOW M BpeMeHHOU 3()(EeKTUBHOCTH C MOMOIILI0 TEOPEMBI O PEKYPPEHTHBIX OLEHKax. Maes
NUPaMUJIATHLHON COPTUPOBKU (COPTHPOBKHU C MOMOIIBI0 Ky4H). Peanusanus nupamMuabl Ha MacCUBe.
HToroBeiii anroput™ u aHamu3 3QpPEKTUBHOCTH MUPAMHUIATBLHON COPTHPOBKHU. BBICTpast cOpTUpOBKA.
PexkypcuBHass u wutepauuonHas Bepcuu. OuenHka riyOuHbl crTeka. CpaBHeHHe OBICTpOl U
NApaMUJAIBHON COPTUPOBOK. BHemHue coprupoBku. [IpocToe, €CTECTBEHHOE UM MHOTIOIIYTEBOE
cnusinre. MHoroga3zHasi COpTUpOBKA U HadallbHOE pacmpeenenue cepuil. Ouenku 3pPpexTUBHOCTU U
METO/Ibl TOBBIIIEHUE CKOPOCTU pabOThl BHEIIHUX COPTHUPOBOK. Teopema 0 HMKHEH IpaHulEe ducia
O0OMEHOB [UIsl MPOU3BOJBHOTO AJIrOpPUTMa BHYTPEHHEW COPTHPOBKU. [Ipumepbl aabTepHATUBHBIX
Oosee OBICTPHIX AITOPUTMOB (COPTUPOBKA MOACUETOM M IMQpoBas COpTHpPoBKa). lIpumenenue
TEOpEMBbl O PEKYPPEHTHBIX OIIEHKaX Uil IIOJIYy4YeHHS OIICHOK BpeMeHHOM 3(hdexTuBHOCTH
MUPAMHIATHBHON U OBICTPOI (B XY/AIIEM, JIYYIIIEM U CPEIHEM CIydae) COPTUPOBOK.

4, Y4eOHo-MeToanuecKoe U nHHOpMATMOHHOE 00ecIIeYeHHE
4.1.  OcHoBHas nuTEpaTypa

1. Meiiep, b. UHCTpyMEeHTBI, alrTOPUTMBI U CTPYKTYpPHI JaHHBIX : yueObHoe nocobue / b. Metiep.
— 2-e u3a. — Mocksa : UHTYUT, 2016. — 542 ¢. — TekcT : anekTponHbii // JIaHb : 31eKTPOHHO-
oubmmoreunast cucrtema. — URL: https://e.lanbook.com/book/100603 (mara oOpameHus:
25.09.2023). — Pesxum mocTyma: i aBTOPH3. MOJIb30BaTEeH.

2. CoipomsaTHUKOB, B. I1. CTpykTypsl 1 anroputMbl 00paboTku AaHHbIX: [IpakTHkyMm : yueOHOe
nocobue / B. II. CeipomsitHukoB. — MockBa : PTY MUPDA, 2020. — 244 c.— Tekcr:
JICKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTETHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/163915 (mata ob6pamenus: 25.09.2023). — Pexum pgocrtymna: i
aBTOPH3. NIOJIb30BATEIICH.

4.2.  JlomonHWTENTLHAS JIATEPATYpPA

1. AnanaceBnd, C. A. CTpyKTypbl ¥ aJrOpUTMbl 00paOOTKH JaHHBIX. JIMHEHHBIE CTPYKTYPHI :
yuebHoe mocobue / C. A. AnanaceBud. — Cankr-IlerepOypr : Jlanb, 2022. — 136 ¢. — ISBN 978-5-
8114-3366-7. — Tekcr : anmexkTpoHHbIN / JlaHb : 3nekTpoHHO-OMOIMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/206261 (mara oOpamenus: 25.09.2023). — Pexum pgoctyna: st
aBTOPH3. M1OJIb30BATENEH.

2. Makmranos, A. B. bonemne nannsie. Big Data / A. B. Makmanos, A. E. XKXypasnes, JI. H.
TeiHABIKApE. — 3-€ u3l., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 188 ¢. — ISBN 978-5-507-
46866-9. — TekcT : osnekTpoHHBIH // Jlanp : 3JeKTpoHHO-OMONHMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/322664 (mata oOpamenus: 25.09.2023). — Pexum pgocrtyma: s
aBTOPH3. NIOJI30BATEIICH.

3. HypmaroBa, E. B. VYmnpaBnenue Oonbmmmu 0Oa3zaMH JaHHBIX W BBICOKOHArpy>KCHHBIMHU
cuctemamu : yuebHoe nocobue / E. B. Hypmarona, P. ®@. Xana6us, JI. B. bynuna. — Mocksa : PTY
MUPDA, 2019. — 120 c. — TekcT : a1eKTpoHHBbIH // JIaHb : 2IeKTpOHHO-OMOIMOTEUHAs cucTeMa. —
URL.: https://e.lanbook.com/book/171496 (mata obpamierus: 25.09.2023). — Pexum moctyma: st
aBTOPH3. MTOJIb30BATENEH.

4.3 DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PECYPChI
DNeKTPOHHBIN 00pa3oBaTeNbHBIN pecypc TexHomoruu o0padoTKH OOMBIIMX JaHHBIX:
https://online.mospolytech.ru/course/view.php?id=12091

S. MarepunanbHO-TeXHH4YeCKOe o0ecrieyeHne
5.1 TpeGoBaHusi K 000PYI0BAHUIO U TIOMELIEHUIO VISl 3AHATHIA
JIaGopatopHble pabOTBl M CaMOCTOSITENIbHAsE pabdoTa CTYACHTOB MIOJDKHBI TPOBOAMTHCS B
CIIELIMAIM3UPOBAHHON ayJAUTOPUHU, OCHAILIEHHOWM COBPEMEHHON OPITEXHHMKOW M NEPCOHAIbHBIMU
KOMIIBIOTEPAMHU C MPOTPAMMHBIM OOECIIEYeHHEM B COOTBETCTBMM C TEMAaTHKOW H3y4aeMoro
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MaTtepuana. Yucio pabouux MecT B ayJUTOPUHM JOJDKHO OBITh JOCTATOYHBIM [UIsl oOecreueHus
UHIMBUYaJIbHOM paboThl cTyaeHToB. Pabouyee MecTo mpemopaBatelsss MODKHO OBITh OCHAICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IMOAKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM SKpaH, WU
MHBIM aHAJOTMYHBIM 110 (PYHKIIMOHATBHOMY Ha3HAUCHHUIO 000PYIOBaHHEM.

5.2 TpeGoBaHUs K TPOrPaMMHOMY 00€CIICUCHUIO

Jlnst  BBIMOJNHEHUs Ja0OpaTOpHBIX paboOT W CaMOCTOSTENbHOW paboThl  HEO0OXOAUMO

cleayrolee mporpaMMHOE 00ecTieyeHue:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4 Be6-6payzep, Chrome.
6. MeToanyecKkue peKoMeH/1aluu

6.1. MeToan4yeckne peKOMEeHIAIMH JJIA NPenoaaBaTeisi 0 OPraHu3anuu 00y4eHus

1. IIpr MOATOTOBKE K 3aHATHUSAM CIEIyeT NMPEABApUTENILHO MPOopadoTaTh MaTepuai 3aHsTHS,
MPEyCMOTPEB €ro Mojadyy TOYHO B OTBEACHHOE JUIS 3TOrO BpeMs 3aHsATHS. CieayeT MOArOTOBUTH
HEOOXO/IMMBbIE MaTepUalbl — TEOPETHUECKUE CBEACHWs, 3amaud U Ap. [Ipu mpoBeaeHWM 3aHATHS
clenyeT KOHTPOJIUPOBATh I0Jayy Marepualla U pelleHHe 3alaHui ¢ y4eToM y4eOHOro BpeMEHH,
OTBEJICHHOTO ST 3aHSTHSL.

2. Ilpm mnpoBepke pabOT M OTYETOB CIEAYeT YYUTHIBATb HE TOJBKO MPABHIBHOCTD
BBIMTOJIHEHUST 33JaHUH, HO W ONTUMAIBHOCTh BBIOPAHHBIX METOAOB PELICHHS, IPABHIBHOCTD
BBITIOJTHEHHSI BCEX €T0 I1IaroB.

3. Ilpu opraHuw3anmMu W TPOBEIACHUS SK3aMEHOB B MPAKTUKO-OPHEHTUPOBAHHOH (opme
CJIeTyeT UCIOIb30BaTh YTBEPKACHHbIE Kadeapoit MeTonudyecknue peKOMEHIaIiH.

6.2. MeTonnyeckue yKazaHus /Uil 00y4aIOUIMXCSl 10 OCBOEHUIO TUCHMIIHHBI

M3yueHne AUCHUIUIMHBI OCYIECTBISETCS B CTPOTOM COOTBETCTBUM C II€JICBON yCTAaHOBKOH B
TECHOM B3aMMOCBSI3M C Yy4uyeOHbIM MaHOM. OCHOBOMl TEOpPETHYECKOM IOATOTOBKH CTYACHTOB
SBIISIIOTCS ayIMTOPHBIE 3aHATHUS, TAOOpaTOPHBIE paOOTHI.

B mporecce camoctosTenbHOW pabOTHl CTYACHTHI 3aKPEIUIAIOT W YIIIYOJISFOT 3HAHUS,
NOJy4eHHbIE BO BpEMs ayJUTOPHBIX 3aHATHH, NOopaOaThIBAlOT KOHCIEKTHI M 3alUCH, TOTOBATCA K
NPOBEICHUIO W 00pabaThIBAIOT Pe3yJbTaThl JTa0OPATOPHBIX PabOT, TOTOBITCA K MPOMEKYTOUYHON
aTTeCTallUH, a TAKXKe CaMOCTOATENIbHO U3Y4aloT OTAENbHbIE TEMbI YUeOHOH MporpaMmBl.

Ha 3aHATHSX CTyIEHTOB, B TOM YHCIIE MPEINOJararolinX MPaKTUYECKYIO NesTeIbHOCTD,
OCYILIECTBIISICTCS 3aKPEIUIEHUE MOIYUYE€HHBIX, B TOM YHCIIE U B MPOILECCE CaMOCTOSTEIbHONU PaboTHI,
3HaHui. Oco0oe BHMMaHHME OOpallaeTcs Ha pPa3BUTHE YMEHUN M HAaBBIKOB YCTAHOBJIEHMS CBSI3U
MOJIOKEHUH TEOPUH C MPO(HECCHOHATIBHON AEATENbHOCTBIO OYAYILIEro CIeHaINuCTa.

CaMmocrosiTenbHass paboTa OCYLIECTBISIETCS MHAMBHAyalbHO. KOHTpOJIL caMOCTOSATENbHON
paboThI opraHusyercs B AByX hopmax:

. CaMOKOHTPOJIb M CAMOOIICHKA CTY/ICHTA,

. KOHTPOJIb CO CTOPOHBI MIperoaBaTeneit (TeKyIIil 1 MPOMEKYTOUHBIH ).

KpuTepussMu OIICHKH pe3yJIbTaTOB CAMOCTOSITEIILHOM PaOOTHI CTYICHTA SBIISTFOTCSI:

. YPOBEHBb OCBOEHUS CTYACHTOM y4eOHOTr0 MaTepuana;

(] YMEHUA CTYACHTa HCIIOJIb30BAaTh TCOPCTHYCCKHUEC 3HAHUS IIPH BBIIIOJHCHHU MNPAKTHYCCKUX
3a/ay;

. c(hOpMUPOBAHHOCTH KOMIIETEHITUH;

. odopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

7. DoH] OLIEHOYHBIX CPEIACTB
7.1 MeToabl KOHTPOJIS M OLICHUBAHMS Pe3y1bTATOB 00y4eHUs!
B mporecce 00yueHusT MCTOMB3YIOTCS CIENYIONIME OIEHOYHBIE (DOPMBI CAMOCTOSITEIHLHON PAOOTHI
CTYZICHTOB, OLIEHOYHBIE CpEICTBA TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHBIX
aTTeCTallui:
. MPOBEpKa JOMAITHHUX 3aaHui;
. MIPOBEpPKa TOTOBHOCTH CTYAEHTOB K IPOBEJCHUIO JIAOOPATOPHBIX padoT;



MIPOBEPKa BBITIOJHEHHBIX JJAOOPATOPHBIX padoT;
MPOBEPKa KypCOBBIX padoT;
NPOBE/ICHUE DK3aMECHA.

7.2 llIkajia u KPpUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00yUeHUsI

IToka3aTeseM oeHUBAHMSI KOMIIETEHIMA HA PA3JIMYHBIX 3Tanax ux GopMupoBaHUs
SIBJISIETCS JOCTHKEHHE 00YYAKIIUMHUCS IUVIAHUPYEMbIX Pe3yJIbTATOB 00YUYeHUsI 110

AUCHMILIHHE.
Kpurtepuu oneHnBanus
IToxa3artenn
2 3 4 5

[IK-3. CnocoOHOCT, HacTpaWBaTh, SKCIUIyaTHPOBAaTh M CONPOBOXKIATh HWH(POPMALMOHHBIC
CHCTEMBI U CEPBHCHI.
IIK-3.1. OO6yuaromuiica | Obyuarouiics OOyuarouuiics | OOyuaromuiics
3uartb: [lopsaok JEMOHCTPUPYET | JEMOHCTPUPYET | JEMOHCTPUPYET | JEMOHCTPHPYET
OCYILECTBIICHUS HOJIHOE HEMOJIHOe YaCTUYHOE HOJIHOE
cOOpKH, HACTPOUKH, | OTCYTCTBUE COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
HKCIUTyaTalH U | UIH CIICAYIOIIUX CJICAYIOIINX CJICAYIOLINX
COIIPOBOXKACHUS HEJOCTAaTOYHOC | 3HAHUM, 3HAHUI, 3HAHHIA,
IIPOrpaMMHBIX COOTBETCTBUE yKa3aHHbIX B | YKa3aHHBIX B | YKa3aHHBIX B
0a30BbIX AIIEMEHTOB | MaTepUaIly WHIUKATOpaxX WHINKaTOpax WH/IMKaTOpax
koHpuryparmu MC. | IUCHUIIUHBI KOMIIETEHINH KOMITETEeHIIUH KOMITETEeHIINH
[lopsimox  mpuemMo- | 3HAHUH, JIVCIIATUTHHBI JVCIIATUTHHBI JVICTIATUTHHEI
CIaTOYHBIX yKa3zaHHbIX B | «3HaTh» (cM. M. | «3HaTh» (cM. M. | «3HaTh» (CM. II
WCHBITAaHUN UC. | unaukaropax 3). Honyckatotcs | 3). Ho | 3). CBo06o1HO
ba3oBble 37€MEHTHI | KOMIIETEHIUH | 3HAYUTEIbHbIE JIOMyCKAI0TCS orepupyer
koHurypanuu WC. | nucuuninHb OLINOKH, HE3HAYUTENIbHbIE | MPUOOPETEHHBIMU
Iopsinok «3HaTh» (CM. M. | IPOSIBIIAETCS OLIMOKH, 3HAHUSAMH.
o0ecrnieyeHus 3). HE/I0CTaTOYHOCTh | HETOYHOCTH,
00y4YeHHsT KOMaHIbI 3HaHUH, M0 psAAy | 3aTpyAHEHUS
MIPOEKTa. IOKa3aTenei, Ipu
IIK-3.2. oOyuaromuiics aHATUTHYECKHUX
Ywmetn: IloBonuTts HUCIIBITHIBAET orepanusix.
aHaIn3 U 3HAYUTENIbHbIC
tectupoBanue UC. 3aTpyAHEHUS IPU
[TpoekTupoBathb OIIepUPOBAHUU
uHTEpEICh 3HaHUSIMH ~ TIpU
oOMEeHa JlaHHBIMU; UX TEepeHoce Ha
HactpauBate  UC HOBBIE CUTYaIIUU.
JUIL  ONITUMAJIbHOTO
peteHwst 3azad.
IIposepurs
COOTBETCTBHUE
pabouunx MECT
tpeboBanusim  UC.
CoznaBath
PpENO3UTOpHiA
MpOeKTa JUIs

XpaHeHUsT 0a30BBIX




3JIEMEHTOB
KOH(HUTypaIyH.

IIK-3.3. Buaagern:

HaBpikamu
TECTUPOBAHUS

pa3pabaTbIBacMBbIX
HC.

MOy
Haspikamu
CO3JIaH1E
peno3uTopust

YCTaHOBKH
obopymoBaHus
COOTBETCTBUH
TPYOBBIM
3a7[aHUCM.

JUIS
XpaHeHUs 0a3bl
IaHHbBIX. HaBwpikamu

[Ikanbl OIEeHUBAHUS PE3yIbTATOB MPOMEXYTOYHON aTTECTAllMU U UX ONHCAHHE:
®opma MPOMEKYTOYHOI aTTeCTAIIMU: 3a4eT.

[TpomexxyTounasi arrecranus oOydaromuxcs B (opme 3au€ra MPOBOAMTCS MO PE3ysbTaTam
BBIMOJIHEHUS] BCEX BUAOB Yy4eOHOU palboThl, NMpPEeayCMOTPEHHBIX Y4YE€OHBIM IUIAHOM IO JIAHHOMN
JTUCIUTUTHHE (MOJYIT0), TIPH 3TOM YYHTBIBAIOTCS PE3YNBTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OLlEHKa CTENEHW JIOCTHXKEHUs OOy4arollMMUCS IJIaHUPYEMBIX pe3yJIbTaToB
OoOy4YeHHsT 10 JUCHHUIUIMHE (MOJIYJIO) TPOBOAWTCS TpENoAaBaTeieM, BEAYIIUM 3aHATHS 10
JUCLUIUIMHE (MOJYIII0) METO/I0M 3KCIEpPTHOM oneHkH. [To uTtoram nmpoMexxyTo4HOH arTecTanuu 1o
JTUCIIATUTHHE (MOJIYJTIO) BBICTABIISICTCS OIIEHKA «3aUTEHO» WIIH «HE 3a4TEHOY.

K mpomexyTodHO# aTTecTaluu JOMYCKArTCs TOJIBKO CTYAEHTHI, BBITOJHUBIINE BCE BHJIBI
yueOHOI paboThl, IpeyCMOTPEHHBIE pabodell MporpaMMoil o AUCHHUIIINHE.

Ika
Ja Onucanme
OLlEHMBAHUS
BrimonHeHb! Bce BUABI Y4€OHOUM pabOThI, MPeayCMOTPEHHBIE Y4EOHBIM
maHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUW, HABBIKOB
MPUBEACHHBIM B TaOmuIax ToKa3aTeleld, omepupyer MnpuoOpEeTCHHBIMU
3aqTeH0 3HaHUAMHU, YMGHI/ISIMI/I, HaBbIKaMH, HpI/IMeHSIeT X B chyaum{x HOBBIIHGHHOfI
CIIOXKHOCTU. HpI/I 3TOM MOFYT 6LITB )IOHYHIGHI)I HC3HAYUTCIIBHBIC OI_HI/I6KI/I,
HETOYHOCTH, 3any,21HeHI/I5[ HpI/I AHAIINTHYCCKHUX onepaum[x, nepeHoce 3H3HHI>1
158 YMeHI/Iﬁ Ha HOBBIC, HeCTaH)IapTHI)Ie CI/ITyaIII/II/I.
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He Bemmosnnen oxuH wiu  Oonee BUAOB yueOHOH  paboOTHI,
MPEIYCMOTPEHHBIX y4eOHbIM IIaHoM. CTYAEHT AEMOHCTPHUPYET HETOJIHOEe
COOTBETCTBHE 3HAHMI, YyMEHHWH, HABBHIKOB NPUBEACHHBIM B Ta0IMIAX
He 3adreHo | mokasaTeneid, 1OIMyCKalOTCs 3HAYUTEIILHBIC OIIUOKH, TIPOSBIIIETCS OTCYTCTBHE
3HAHWH, YMEHUI, HAaBBIKOB II0 PsAAY IIOKa3aTenel, CTYJCHT HCIBIThIBACT
3HAUUTEJIbHBIC 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSAMH M YMEHHUSAMH IIPU
UX IIEPEHOCE HAa HOBBIC CUTYAIIHH.

®opMa NIPOMEKYTOUYHOM ATTECTANUN: IK3AMEH

[IpomexxyTounasi arrectanus oOydarommxcs B (opMe dK3aMeHa MPOBOAMTCS IO pe3yiabTaTraM
BBINOJIHEHUS] BCEX BUAOB Yy4eOHOHM palboThl, NMpPeayCMOTPEHHBIX Y4E€OHBIM IUIAHOM IO JIAaHHOMH
JUCLUIUIMHE, TPU 3TOM YUYUTBIBAIOTCSI PE3YNbTAThl TEKYLIETO KOHTPOJII YCIIEBAEMOCTU B TEUEHUE
cemecTpa. OlLleHKa CTENEHU JTOCTUKEHUS 00Y4atoUMMUCS TUIAHUPYEMbIX PE3yJIbTaTOB O0yUYEHUS 110
JUCLIUILIMHE TIPOBOAUTCS IPENOAABATENEM, BEYILIUM 3aHATHS 110 TUCHUIUIMHE METOJIOM SKCIIEPTHON
ouieHKH. 1o uToram mpomeKyrouHoi aTTecTaluy Mo JUCLUILIMHE BBICTaBIIAETCS OLEHKA «OTIMYHOY,
«XOpOILO»,

«yJIOBJIETBOPUTEIILHOY» UM «HEYIOBJIETBOPUTEIBHOY.

K mpomexyTrouHoll arrecTanuy JOMYCKalOTCS TOJIBKO CTYIEHTBHI, BBIIOJHUBIINE BCE BH/IBI
yuyeOHOl paboThl, mpeaycMOTpeHHble paloueill mporpamMmoill Mo aucuuiuinHe «TexHoIoruu
00paboTKH OONBIINX JAHHBIXY (BBIIOIHHUIIN MPAKTHYECKUE U JTA0OPATOPHBIC PAOOTHI).
[IIxana oneHuBanusa  (OnucaHue

BoimonHeHsl Bce BHUABI  y4eOHOM pabOThl, MpPERyCMOTPEHHbIE
yueOHbIM maHoM. CTYIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHHMH, HaBBIKOB TPUBEIEHHBIM B TabIuLaX IOKa3aTeseH,
OTiIM4YHO onepupyeT MPHOOPETEeHHBIMU 3HAHUSMM, YMEHMSIMH, HaBbIKaAMH,
MPUMEHSIET UX B CUTYyallMsIX MOBBIIIEHHOW cioxHOCTU. [lpu 3TOM
MOTYT OBITh JONYILIEHbl HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
BaTpyJHEHUS MPH AHAIUTUYECKUX OIepalusax, MnepeHoce 3HaHUM U
YMEHHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIHH.

BoimonHeHsl Bce BHUABI  y4eOHOM pabOThl, MpPERyCMOTPEHHbIE
Xoporio yueOHbIM M1aHOM. CTYJIEHT B OCHOBHOM JIEMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB NMPUBEJCHHBIM B TaOJIMLIaX
nokasarteseil, ornepupyeT NpruoOpEeTeHHBIMU 3HAHUSMH,

YMEHHMSIMHM, HaBBIKAMU, MPUMEHSET MX B CUTYyallUsX MOBBILICHHON
ci10kHOCTHU. [Ipy 3TOM MOTYT OBITH JOMYIIEHBI HEKOTOpBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHECHUS NIPU aHATTUTHUYECKUX OTepalusiX, IEpeHoce
BHAHWI U YMEHUI HA HOBBIE, HECTAHAAPTHBIE CUTYaLINU.

CTygeHT  JAEMOHCTPUPYET  YAOBIIETBOPUTEIBHOE  COOTBETCTBHE
BHAHUM, YMEHMI, HAaBBIKOB NPHUBEIECHHBIM B TaOMUIAX MOKa3aTesei,
'Y IOBIIETBOPUTENBHO ITOITYCKal0TCA YMEpPEHHBIE OMNOKU, MPOSBISETCS HEMOJIHOE HaJn4ne
BHAHUM, YMEHHM, HaBBIKOB II0 psAdy IIOKa3areiaed, CTYACHT
VCIBITBIBACT 3aTPYJHCHUS IIPU  ONEPUPOBAHUU 3HAHUAMH U
[YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALUU.
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He BommonaHeHn oauH wiM  Oosiee  BHIOB  y4uyeOHOM  paboOTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM MaHoM. CTYAEHT JIeMOHCTPHPYET
HETIOJIHOE COOTBETCTBHE 3HAHWH, YMEHHH, HABBIKOB IPUBEICHHBIM B
HeynoBieTBOpUTENbHO — Ta0bMUIAX IIOKa3aTelel, MOIYCKArOTCS 3HAYUTEIbHBIC OIIMOKH,
NpPOSIBIISICTCS.  OTCYTCTBUE 3HAHWHM, YMEHHWH, HABBIKOB 110 pSY|
MoKaszaresiel, CTyJICHT UCTIBITHIBACT 3HAUUTEIbHBIC 3aTPyTHEHUS TIPU
OIIEPUPOBAHMY 3HAHUSAMH M YMEHUSAMH IPH UX MEPEHOCE HAa HOBBIC
CUTYaIlHH.

7.3 OneHO4YHbIE CPeACTBA

IIpumepHBbI NepeyeHb BONPOCOB K JK3aMeHY Mo aucuuivinHe «TexHosorum o0padoTkm

00JILIIMX JAHHBIX»:

1. Ompenenenne acumnroruyeckoro oo6oszHadeHus $f(n)=Theta(g(n)$, ero ocHoOBHBIE CBOICTBa
(HanmMuMe WIM OTCYTCTBHE TPAH3UTHUBHOCTH, PE(ICKCUBHOCTH, CHMMETPUYHOCTH). [Ipumepsr.
AHaJorus ¢ OTHOILIIEHHUEM PaBEHCTBA HA YUCIIOBBIX MHOXKECTBAX.

2. ®opMynMpOBKAa OCHOBHOW TEOPEMBI O PEKYPPEHTHBIX OIIEHKaX M WILIFOCTPALWs NMPUMEHEHUs e
JUTSI IEPBOTO U3 pacCMaTPUBAEMbIX B HEH CllydaeB HEe MEHee, YeM Ha TPEX Pa3IMYHBIX IMpUMepax.

3. ®opMyIupOBKa OCHOBHOW TEOPEMBI O PEKYPPEHTHBIX OIIEHKAX M WILIIIOCTpAIMs MPUMEHEHUS e
JUTSL BTOPOT'O U3 pacCCMAaTPUBAEMBIX B HEHl cllyyaeB HE MEHEe, UeM Ha TPEX pa3TUYHbIX IPUMeEpax.

4. ®opMynupoBKa OCHOBHOI TEOpPEMBl O PEKYPPEHTHBIX OLIEHKaX M WILIIOCTpalus NPUMEHEHUs €&
JUTSL TPETHETO U3 pacCMaTPUBAEMBIX B HEHl CllyuyaeB HE MEHEE, YeM Ha TPEX pazNuYHbIX PUMEpaXx.

5. @opMyIMpOBKa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX olleHKaX. llpumepsl (He MmeHee TpEX)
CUTYyallul, B KOTOPBIX 3Ta TEOPEMA HE IPUMEHUMA.

6. Ompenenenne BBHITYKIOTO MHOXECTBAa W BBIMYKJIOW obOosnouku. [Ipumepsl. Tounas moctaHOBKa
3a/1aud, paccMaTpuBaeMoOW B ATAJOHHOW BepcHM MpoekTa "Brimykias obosouka", U omucaHue
ueu e€ peleHusl.

7. OCHOBHBIE KJIACChl, 33JalOIIME BBIMYKIYIO O0O0JIOYKY, HCIOJb3yeMble B IpoekTe "Bolmykinas
o0osouka".

8. Kimacc R2Point. [IlpuMeHeHnEe BEKTOPHON anreOphl M aHATUTHYECKONH T€OMETPHH TIPU pPeaTi3aliu
HEKOTOPBIX METOOB 3TOro kiacca. MimrocTpanus Ha nmpuMepax BO3MOXXKHOCTH HCIIOJIB30BaHUS
METOJIOB 3K3EMIUIsIpa BMECTO METOJI0B Kjlacca U Ha00OpoT.

9. Hcnonp3oBanue rpadpuueckoro nuntepdeiica B npoekre "Boimyknas obonouka". [IpeobpazoBanue
KOOpJMHAT, pPUCOBAaHUE TOYEK, OTPE3KOB M MHOT'OYT'OJIbHUKOB.

10. [lonatue pebpa, OCBEMIEHHOrO M3 3adaHHOW Touku. Peammzamus werona light?.
Hcnonp30BaHue MOHATHS OCBEMIEHHOCTH MTPU pealiu3aliii MeTo/Ia initialize kimacca Polygon.
11. Hcnonb3oBanue uaei 1 pparMeHToB Koja mpoekTa "Boinykias 06o104ka" npyu HanMCcaHuu

MaKCUMaJIbHO 3((EKTUBHON MPOrpaMMbl, BBIACHSIONICH, JIOKUT JIM TOouka miockoctu M(X,Y)
CTPOT0 BHYTPH HEKOTOPOI'O TPEYTOJIbHUKA, 3aJaHHOT0 KOOPINHATAMH €T0 BEPIIHH.

12. Onpenenenve mnonmudapa U crnoco0 ero 3agaHus. TouHas TMOCTAaHOBKA 3aJayH,
paccMaTpuBaeMOM B JTaJOHHOW Bepcuu mnpoekra "M3o00pakeHue mnpoekuuu noamdapa’, u
onucaHue e€ penieHus 0e3 yaaeHusl HeBUIUMbIX JTUHHM.

13. OcHOBHBIE KJIaCChl, 3aJ[aloIllMe MOJUAJP, MCHOIb3yeMble B mpoekTe "M300paxeHue
npoekiun  nonmdapa". Kmacc R3 m mpuMeHeHne BEKTOpHOW aireOpbl M aHAIMTHYECKOU
TEOMETPHH NP pealn3alii HEKOTOPBIX METOJOB 3TOr0 KJiacca.

14. Wnes pemienus 3a1aun yJaneHusl HEBUIUMBIX JTUHUI B poekTe "M300paxeHne mpoeKuuu
nonmaapa”. TeHu, mpocBeThl U OAHOMEpPHBIE KOOpAuHAaThl. Peanu3anus MeTonoB kinacca Segment.

15. VYuér Teru Ha pebpe oT oxHoM rpanu. [Ipusma "Tens". Onucanue meTo0B Kiacca Edge.

16. I'eomeTpruueckne OCHOBBI pEUIEHMSI 33Jaud HAXOXKICHUS IIEpEeCEUeHUs OTpe3Ka C
HOJTyTpoCTpaHcTBOM. Peanun3arust Mmetona cross kiacca Edge.

17. Paznuunbie cmocoObl onTuMmu3anuu mpoekra "M3o0pakeHwe NpOeKIUU moimdapa'.

CpaBHEHHE UX OTHOCHTENbHON 3 (HEKTUBHOCTH.
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18. Ha 3ansTusix Oblta paccMOTpeHa HEMpephIBHAS pealn3alus cTeka Ha 0a3e OrpaHuYeHHOTO
BekTopa. Kakue wMeroabl 3TOM peanu3alMy JaHHOTO KOHTEMHEpa M Kak HMMEHHO HY>KHO
MOAU(PHUIIIPOBATH, YTOOBI MPU pabOTEe ¢ IEIBIMH YUCIAMH KOHTEHHEp "Tepsa Hyiau'": 100aBUTh
CKOJIb YTOJTHO MHOTO HYJIEH MOKHO ObLTO ObI BCET/a, a B3sTh HU OAHOTO HYJS HE MOIYy4ajaoch Obl
HUKorma?

19. OnummMre HECKOJbKUMU NPEUIOKEHUSIMU UJCH0 HEIPEPHIBHOW pealu3aluu KOHTEHHepa
"Tpu CTeKa, OrpaHUYCHHbIE B COBOKYMHOCTH' M pealu3ylTe METOAbl HHHUIMAIU3aluu
(KOHCTPYKTOP) M U3BJICUECHHUS JIEMEHTA U3 KOHTEHHEepa.

20. OnumuTre HECKOJBKUMU IPENIOKEHUSMHA HJCI0 HENPEPhIBHOM peaau3alii KOHTEHHepa
"OrpaHUYEHHOE MHOXECTBO (JIMHEHHBIM TOHUCK)" W peaqu3ydTe METOJbl WHULHUATU3AINN
(KOHCTPYKTOP) U T0OABJICHHS DJIEMEHTA B KOHTEHHED.

21. Ha 3ansatuax Obula paccMOTpeHa HENpephlBHAS peaju3alus odepenud Ha 0Oasze
OTPaHMYEHHOT0 BeKTOpa. Kakue Meroasl 3TOM peanu3aluy JAHHOTO KOHTEHWHEpa U KaK UMEHHO
HYXHO MOAU(UIIUpOBaTh, YTOOBI NpH paboTe ¢ LEIBIMH YHCIaMU KOHTeiHep "paboTan
cyMMaTopoM': Py B3SITHUU DJIEMEHTa BO3BpaIaiach Obl CyMMa BCEX DJIEMEHTOB, COACPKABIIUXCS
B KOHTEIHepe /10 U3BJICUEHUS ITOTO dIeMeHTa?

22. OnumuTe HECKOJBKUMU NPEMJIOKEHUSIMU HACK HENPEPBIBHOM peanu3alud KOHTeHHepa
"Tpu cCTeKa, OrpaHUYEHHBbIE B COBOKYNHOCTH" U peaJn3ydTe METOJAbl WHULHMAIN3ALUN
(KOHCTPYKTOP) U 100aBIICHUS JIEMEHTA B KOHTEHHED.

23. Onuimure HECKOJbKUMHU MNPEUIOKEHUSIMHU HACIH0 HENPEPBIBHOW peau3aluu KOHTEHHepa
"OrpaHMYEHHOE MHOXECTBO ([IBOMYHBIM TOWCK)" W peanu3ydTe METOAbl WHUIHAIU3ANU
(KOHCTPYKTOP) U yJaJICeHUs 3JIEMEHTA U3 KOHTEIHepa.

24. Ha 3ansTusx Obla paccMOTpeHa HempepbiBHAS peain3alnus cTeka Ha 0a3e orpaHMuYeHHOTO
BekTopa. Kakume Mmeronbl 3TOM peanu3alvy JaHHOTO KOHTEWHEpa M KAaK HMMEHHO HYKHO
Mo (UIIUPOBATh, YTOOBI ITPH PabOTE C LETBIMU YUCIAMU KOHTEHHED "yaBauBaiI HyJIH'": TIOJIOKUB
OJIVH HYJIb, BO3bMEIIH JIBA; MOJOXKUB JIBA HYJISI, U3BIEUEIID YETHIPE ...

25. OnumuTe HECKOJBKUMU NPEANIOKEHUSIMU HACH0 HENPEPBIBHOM peanu3alnvu KOHTEWHepa
"IBa CTeKa, OrpaHMYEHHbIE B COBOKYNHOCTH" U peaJn3yWTe METO/Abl WHUIMAIU3ALUH
(KOHCTPYKTOP) U U3BIICUCHUS JIEMEHTa U3 KOHTEHHepa.

26. Onumure HECKOJbKUMHU NPEUIOKEHUSIMH U0 HENPEpPhIBHOW peann3aluu KOHTEHHepa
"OrpaHMYEHHOE MHOXECTBO (IBOMYHBI TOWCK)"' U peanu3yilTe METOAbl WHUIUAIU3AINH
(KOHCTPYKTOP) U 100aBIICHUS JIEMEHTA B KOHTEHHED.

27. Ha 3anmsrusx Oblla paccMOTpeHa HEMpephiBHAs peanu3aius odepean Ha 0ase
OTPAaHUYEHHOTO BeKTOpa. Kakne MeToapl 3TOM peann3alud JaHHOTO KOHTEHHEpa M KaKk UMEHHO
HY>KHO MOJU(UIMPOBATH, YTOOBI MpU paboOTe C IENBIMU YHCIaMU KOHTEHHEp '"OMOJIOBHHUBAI
JIBOMKHU'": TIOJIOKUB OJIHY JBOMKY, B35ITh €€ HUKOIJA HE CMOKEIIb; MOJOKUB JIBE IBOMKH MO,
U3BJIEUENIb MOTOM TOJIBKO OJHY JIBOWKY; TOJIO)KMB YEThIpE IBOMKH MOJPSJ, M3BICUENIL IBE
JIBOMKHM...

28. OnuiuTe HECKOJBKUMU TMPEAJIOKEHUSIMUA HUCI0 HENPEpPhIBHOM peaau3alii KOHTEWHepa
"IBa CTEKa, OrpaHUYECHHbIE B COBOKYIHOCTH' W pEAIM3yHUTe METOJAbl WHHULIHAIN3ALNN
(KOHCTPYKTOP) ¥ J0OaBJIEHUS 3JIEMEHTA B KOHTEHHED.

29. Onumure HECKOJBbKUMU MPEUIOKEHUSIMH U0 HENPEpPhIBHOW peann3aluu KOHTEeHHepa
"OrpaHUYEHHOE MHOXECTBO (IBOMYHBIM TOWCK)" U peaju3yUTe METOJbl WHULHUATU3ALNI
(KOHCTPYKTOP) U yJaJICeHUs SJIEeMEHTa U3 KOHTelHepa.

30. Ha 3ansTusx Obl1a paccMOTpeHa HEeTpepbIBHAS pean3alus cTeka Ha 0a3e orpaHMuYeHHOTO
BekTOopa. Kakme MeTonbl 3TOM peanu3alliM JAaHHOTO KOHTEMHEpa M Kak HMMEHHO HYXHO
MoaudumpoBarh, 4ToObl TIpU paboTe C IENbIMH YHCIAMU KOHTEHHep 'yIBauWBal €IUHUIIBI H
OMOJIOBUHUBAJ JBOMKHU'": MOJOXUB €AMHUILY, U3BJICUENIb ABOMKY; MOJOKHUB JBONKY, U3BJICUEIID
€IUHULLY; II0JI0KUB TPOMKY, U3BJICUENIb TPOUKY; ITI0JI0KUB YETBEPKY, U3BIICUEID YETBEPKY...

31. Buytpennue coptupoBku. MIX OCHOBHBIE XapaKTepUCTUKH. OCHOBHBIE PACCMOTPEHHBIE B
KypcCe aarOpUTMBI BHYTPEHHUX COPTUPOBOK.
32. CopTupoBKa TPOCTHIMU BKIIOYCHHSAMHU (peanu3anusi). AHAIW3 CI0XHOCTH (HWXKHUE U
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BEpPXHHUE OLICHKH VISl YUCIIa CPABHEHUM U MEPECHITIOK).

33. CoptupoBka MpOCTHIM BBIOOpOM (peanu3anus). AHAU3 CIOXKHOCTU (HIDKHUE W BEPXHHE
OLIEHKH JJISl YUCJIa CPAaBHEHUH U IEPECHUIOK).

34. CopTupoBKa MpocThIM OOMEHOM (peanu3anus). AHAINU3 CIOXHOCTH (HWKHHE U BEpXHHUE
OLIEHKH JJISl YUCJIa CPAaBHEHUH U IEPECHUIOK).

35. CoprupoBka cinusiaueM. EE OCHOBHBIE XapaKTEpPUCTHKH (BKJIIOYAsh BpPEMEHHYIO U
€MKOCTHYIO CJI0’KHOCTD B JIULIIEM U XYJIIIEM CIy4asx).

36. CoprupoBka monacuéroM. EE OCHOBHBIE XapaKTEpUCTHKH (BKJIIOYash BPEMEHHYIO U
€MKOCTHYIO CII0’KHOCTD B JIYULIIEM U XYyJIIIEM CIy4asx).

37. Wnes ObicTpoli copTupoBKU. Pa3jneneHune MaccuBa W peKypCHUBHas BepcHs OBICTpOi

COpTUPOBKH ((pparMeHTHI peanuzarun). OneHkn 3QPEeKTUBHOCTH OBICTPON COPTHUPOBKH B JTyUIIIEM
U XyALIeM ciydasix (C MOMOUIbI0 PEKYPPEHTHOTO COOTHOIIEHHUS U TEOPEMBI O PEKYPPEHTHBIX
OIICHKAX ).

38. Wnes nupamuaanbHoil copTupoBku. OnpeneneHue nupaMu/ipl (COpTUPYIOLIETo JepeBa) Ha
maccuBe. OreHka 3PPEKTUBHOCTH MUPAMUIATHLHON COPTUPOBKU B XYIIIIIEM CITydae.

39. Buemnue coprtupoBkr. OCHOBHBIE PAacCMOTPCHHBIE B Kypce alrOPUTMbI BHEIIHHX
COPTHPOBOK (C U3JIOKECHUEM HJICH peaTr3aliin).

40. OnTuMu3zanusi aaropuTMOB BHEIIHUX COPTHPOBOK 32 CUET HCIIOJIb30BAaHUS ONEPaTUBHON
NaMsITH U OI[CHKA IT0JIy4aeMOT'0 BBIUTPBIIIA B CKOPOCTH PaOOTHI.

41. Mertoapr sort u sort by kimacca Enumerable crammaptaoii Onbmuorekn si3bika Ruby.
[TpuMepbl X MCIIOB30BAHUS U PEKOMEHIAINH TI0 UX TIPUMEHCHHUIO.

42. Pacnionoxwure cnenyromue GyHKIIUN B TOPSIKE YBETUYCHUSI CKOPOCTH UX POCTa, OTMETUB
cpenu uux $\Theta$-sksuBanentusie: $f(n) = 13, $g(n) = n*{1/\log n}$, $h(n) = \log n$.

43. Pacnonoxwure cnenyromue QyHKIUN B TOPSIKE YBEIHMUEHHSI CKOPOCTH MX POCTA, OTMETHB
cpenu Hux $\Theta$-sxsusanentusie: $f(n) = \log n$, $g(n)

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

44, Bocronb30BaBIINChE TEOPEMOl O PEKYPPEHTHBIX COOTHOILICHUSX, HANHIUTE ACHMIITOTHKY
dyuaxuun $T(n)$, wis kotopoit $T(n) = 4T(n/2) +(2n"2+1)$.

45, Bocronb30BaBIINChE TEOPEMOl O PEKYPPEHTHBIX COOTHOILICHUSX, HANHIUTE ACHMIITOTHKY
¢yuxuuun $T(n)$, wis koropoit $T(n) = 9T(n/3) +3n"28$.

46. Bocronp30BaBIINChE TEOPEMOl O PEKYPPEHTHBIX COOTHOILICHUSX, HANUIUTE ACHMIITOTHKY
dyuaxuuun $T(n)$, wis kotopoii $T(n) = 2T(n/2) +n"3$.

47. HaiinuTe TOuHbIC 3HAYCHUS] MAaKCUMAaJIbHOTO KonnuecTBa cpaBHeHnit $C(n)$ 1 mepechuiok

$M(n)$ siemenTOB copTHpyeMoro maccuBa JUIMHBI $n$ i ciemyromeit Ruby-nporpammer,
peanu3yrouei OAUH U3 NPOCTEHIINX alTOPUTMOB COPTHPOBOK. [TosicHuTe, Kak ObLIT HaliJIeH OTBET.
[Tporpamma npunaraercs (6 BapHaHTOB).

48. Peanu3yiite Meton, uMeroNMil 1Ba aprymMmenTa (ykasareiab Ha Hayajo JBYCBSI3HOT'O CIIMCKa
U 3Ha4YeHHE KJII0Ya), KOTOPBIM HINET B 3aJaHHOM CIIMCKE B3JEMEHT C YKa3aHHBIM KIIOUOM,
BO3Bpalias ero (MiM nil mpyu OTCYTCTBUM TAKOTO KJtoya B crucke). JlaiTe oleHKy 3 PeKTUBHOCTH
pealn30BaHHOTO METO/A.

49. Peanu3yiite MeTo/1, UMEIONIMIA /1Ba apryMeHTa (yKa3areib Ha Hadyajo OJJHOCBS3HOTO CIIMCKA
Y 3HAaYeHWE KJF0Ya), KOTOPBIMA yAaiseT TEpPBbI M3 DJIEMEHTOB 3aJIaHHOTO CITMCKA, WMEFOIIHI
yKa3aHHBIN KII0Y (CIIMCOK HE MEHSETCS, €CIM AJIEMEHTOB C TaKMMM 3HAUYEHUSIMH KII04Ya B HEM
HeT). JlaiiTe o1leHKy 3 (EeKTUBHOCTH peaTu30BaHHOTO METO/A.

50. Kak peanusyercst npencrtaBieHHe IBOMYHOrO aepesa? JlaiiTe ompeneneHUEe ABOMYHOTO
nepeBa noucka. Peanusyiite Tpu anropurma 006xo/1a ABOUYHOTO JIEPEBA.

ol. Ilepeuncnure OCHOBHBIE OINEpalMM C JBOMYHBIMU JAEPEBbAMU IMOUCKA. ONUIINTE HAECH
peanMzaluyu U JaiiTe oueHKU S(P(PEKTUBHOCTU AITOPUTMOB IMOMCKA, HAXOXKICHUS MUHUMYyMa U
MakcHUMyMa.

52. [lepeuniciinte OCHOBHBIE OIEpalMy C JBOWYHBIMHU JEpPEBbsIMU NOHMCKa. OnummTe HACHO
peanu3alyy U 1aiTe oleHKyY 3()()EeKTUBHOCTH alTOpUTMa yAaJICHUs JIEMEHTa U3 IepeBa.

53. C nmoMonipr0 TEOpPEMBI O PEKYPPEHTHBIX OLEHKAX OLEHUTE MAKCUMAJIBHYIO CIOKHOCTh
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CJIEIYIOIIUX aJTOPUTMOB: ABOMYHBIM MOMCK 3JEMEHTa B YHNOPSJOYEHHOM MacCHBE, COPTUPOBKA
CIUSTHHEM, OBICTPAasi COPTHPOBKA.

54. Teopema o HuxHel oueHke 3(P(HEKTUBHOCTH aIrOPUTMOB COPTUPOBOK, OCHOBAaHHBIX Ha
CpaBHEHUU 3JIEMEHTOB. E€ 10Ka3aTesbCcTBO.
55. Teopema 00 olieHKe BBICOTHI CIIy4allHOTO JepeBa noucka. E€ 10ka3aTensCcTBO U CIeICTBHE

u3 He€ 0 chepe MPUMEHUMOCTH JISPEBhEB MOUCKA O3 YIIPaBICHHS POCTOM.
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