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

K OoCHOBHOI1 1Ien# OCBOCHUS AMCHUILINHBI «BONbIlMe NaHHBIC» MOXHO OTHECTH (OPMHUpPOBAHUE Y
CTYJICHTOB NPO(ECCUOHATBLHOW KOMIIETCHIMH B 00JacTH pa3paOOTKH M HCIOJb30BAaHUS CHCTEM
00paboTKK 1 aHaIHM3a OOJBIINX MAaCCHBOB JAHHBIX, U3YUCHUIO TEOPETHUYECKUX OCHOB MOCTPOCHUS U
(YHKITMOHUPOBAHHS ITOJT00HBIX CHCTEM.

K ocHOBHBIM 3a1auyaM OUCHHUIUINHEI «BoIbIINe JaHHBIEY» OTHOCSITCS:

*  Pa3paboTka METOAMK aBTOMAaTH3aI[uH 00paOOTKH OOIBIIMX JaHHBIX.

. N3yuuTh TEOPETHUYECKHE OCHOBBI IOCTPOCHUS CUCTEM 00paOOTKHU M aHAJIN3a OOJIBIINX JTaHHBIX.

. W3yunTh OCHOBHBIE SI3BIKOBBIE W BHU3yallbHBIE CIIOCOOBI OpraHU3allH, OTOOPAKEHHS U
MaHMITYJIMPOBaHMsI JAaHHBIMHU I10]] YIPABJICHUEM CHCTEM 00pabOTKHU U aHaJIM3a OOJIBLIMX JaHHBIX.
. N3yuuTh TEOPETHUECKIE OCHOBBI IOCTPOCHUS U ()YHKIIMOHUPOBAHUS MOTOOHBIX CHCTEM.

OOyyeHne 1O JOUCHUIUIMHE  «ANTOPUTMHYECKOE TMPOTrpaMMHpPOBAHUE)»  HANpaBIE€HO  Ha
dbopMupoBaHKE Y O0YHAIOIIUXCS CICTYIONTUX KOMIIETCHITUH:

Koa u HauMeHOBaHHe KOMITETEHI[M I MHauKATOPBI JOCTHXKEHUS] KOMIIETEeHITHN

VK-1. Cnocoben  ocymectBiusate  nouck,|YK-1.1. 3naTh:

KpPUTUYECKHH aHamu3 W CHUHTe3 HHpopMauuwu[[I[puHmmmnel cOopa, orbopa u  0000IIECHUS

[PUMEHSITh CHUCTEMHBIA TMOAXOJ I PelleHusMH(OopManu

[TOCTABJICHHBIX 3a7a4 MeTOUKH CUCTEMHOTO MOAX0/a AJIs PelIeHUs]

po(heCCUOHATBHBIX 3a1a4

VK-1.2. Ymers:

AHaTH3UPOBATH u CUCTEMATHU3UPOBATH|

[PA3HOPOAHBIC TaHHBIC

OuenuBaTh 3 (HEKTUBHOCTH MPOLEAYpP aHAIIN3A]

npoOiieM U TPUHATHS ~ pPEUIeHHH B

podecCuOHANTBHON IEeATETbHOCTH

VK-1.3. Bnanets:

HaBbikamMu Hay4yHOTrO MOWCKA W MPAKTHYECKOH
a00ThI ¢ HHGOPMAITMOHHBIMU UCTOYHUKAMU

[1K-1. Cniocoben pazpabarbiBath TpeOboBanus ul[1K-1.1. 3nath:

[IPOEKTUPOBATH MPOTrPaMMHOE oOecrieueHue.  [Bo3MOXKHOCTH CyIIeCTBYIOIIEH TPOrpaMMHO-

TeXHUYECKOH apXUTCKTYPBI

BO3MOXKHOCTH COBPEMEHHBIX U

[EPCIIEKTUBHBIX CPEACTB pa3paboTKH

[POrPaMMHBIX TPOAYKTOB, TEXHUYECKUX

CpEICTB

MeTo0510THN Pa3pabOTKH MPOTPAMMHOTO

oOecrievyeHns U TEXHOJIOTUN

[IPOrPaMMHUPOBAHUS

MeTOo/10JTOTHN ¥ TEXHOJIOTHH TIPOSKTUPOBAHUS

1 UICTIONIb30BaHUs 0a3 TaHHBIX

SA3p1KK hopManu3ay GyHKIIMOHAIBHBIX

crienuuKanuit

MeTo/IbI ¥ TIPHEMBI (POpMaTH3AIINH 32,124

MeTo/IbI U CPENICTBA IPOEKTUPOBAHUS

[MPOTPaMMHOTO 00eCTIeUeHUS

MeTo/IbI U CPENICTBA IPOEKTUPOBAHUS

[MpOTrpaMMHBIX HHTEp(DECcoB

MeTo/IbI U CPENICTBA MPOSKTUPOBAHUS 0a3




TaHHBIX

[IpUHIHITBI TOCTPOCHUS APXUTEKTYPHBI
POrpaMMHOT0 0OeCTIeueHUs U BUJIbI
APXUTEKTYPBI POTPAMMHOTO 00ECTICUCHUS
Tumnosklie penieHus, OMOINOTEKH
[IPOrPaMMHBIX MOJIYJICH, IIA0JIOHBI, KIIACCHI
00BEKTOB, HCIIOJIb3yEeMbIE NPHU pa3padoTKe
[pOrpaMMHOTO 00€CTIeUeHUs

[1K-1.2. Ymers:

Br10upath cpeacTBa peanu3annuu TpeOOBaHUN K
[IpOrpaMMHOMY 00€CIICYECHHUIO

BbipabaTeiBaTh BapUaHThl peasln3aluu
[pOrpaMMHOT0 00€CTIeUeHUs

lIcrionbp30BaTh CyIIECTBYIOIUE TUIIOBBIE
[peILIeHNsI U TIa0JIOHBI IIPOSKTHPOBAHUS
[POrPaMMHOTr0 00eCTIeUeHHUsI

[IprMEHATH METOBI U CPEACTBA
IPOCKTHPOBAHUS IIPOTPAMMHOT0 00ECTICYEHN S,
CTPYKTYP AaHHBIX, 0a3 JaHHBIX, IPOIPAMMHBIX
MHTEp(EiicoB

NTIK-1.3. BaageTs:

HCTpyMEHTaMH U TEXHOJIOTHSIMU pa3paboTKu
TpeOOBaHUI U IPOEKTUPOBAHUS IPOTPAMMHOTO
oOecreyeHus

MHCTPYMEHTAMHU M TEXHOJOTUSMH pa3paboTKu
[TPOrpaMMHOT0 KOJ1a

[1K-5. Crniocoben MIPOEKTUPOBATH ul[IK-5.1. 3HaTs:

pazpabaTbiBaTh  MHXXEHEPHOE  IPOTPAMMHOE[APXUTEKTYPY M  OCOOEHHOCTH pa3paboTKH
oOecrnieueHre, MHTErpupoBaTh B JeATenbHOCTHCAIIP, reomerpuyeckux saep M ApPYyroro

[TpEATPUATHS MH)KEHEPHOTO MTPOrPaMMHOT0 00ecieueHMs;
[1K-5.2. YMmerts:
ucnonp3oBaTth  coBpemeHHsle  CAIIP
CHeIaIM3UPOBAaHHOE MIPOrpaMMHOE
oOecrieyeHne  JUIsl  3a7ad  HMHXXEHEPHOTO|
aQHaJIM3a,  TEXHOJOIMYECKON  TMOATOTOBKHY

MPOU3BOJCTBA, COINPOBOXKICHUS KU3HEHHOTO|
LIUKJIa U3/IETUS,;
[1K-5.3. BrageTs:

Haprikamu HUCITIOJIB30BaHUA CHCTEM
ABTOMATU3UPOBAHHOI'O IMPOCKTUPOBAHUA u
CIICIITUAJIM3VUPOBAHHOI'O IpOTrpaMMHOTO|

oOecreucHUs JUIL MTHKCHCPHBIX 3a1a4;

2. MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM NPOrpaMMbl
Juctunnnna «bosbiive gaHHBIE» OTHOCUTCA K YHCITY OJIEKTHUBHBIX AMCLUMIUINH, OCHOBHOM
npodeccruoHaIbHON 00pa3oBaTeIbHOM MPOrPaMMBI.

JucnuninuHa B3aMMOCBSI3aHA JIOTMYECKHM M COJAEPIKATEIBHO-METOJMYECKH CO  CIEAYIOIHMMHU
qucuuruinHamu 1 npakrtukamu OITOIT:

. Teopust BEpOATHOCTEN U MaTEMaTUYECKast CTATUCTHKA;

. OcCHOBBI IPOrPaMMUPOBAHHS;

. ba3bl maHHEBIX;



Be6-pa3paborka;

TectupoBaH#e TPOrPAMMHOTO 00ECTICUCHUS

3.

CTpyKTypa U cojepkaHue IUCHUILTHHBI

OOmast TpyJ0EMKOCTh TUCIUIUIMHBI COCTABISCT 3 3a4eTHBIX eauHull, T.e. 108 akagemuueckux daca,
u3 HuX 54 yaca — camocTosTeNnbHas paboTa CTyINeHTOB. Bce OHM ocBaMBarOTCsl 00yYarOIIUMUCS B
CEeIbMOM CeMecTpe.
Buapl yd4eOHBIX 3aHATHH MO NUCHMIUIMHE: JIAOOpaTOpHBIE 3aHATHS — 2 4ac B Henemo (Bcero 54

yacoB). DopMbl KOHTPOJIA — SK3aMeH.
3.1. Buabl yueOHoii paboThI M TPYT0EMKOCTH
Ne i/ CemecTpbl
. KosmmuecTBo
Bua yueOHoii padoThI CemecTp Henesas
JyacoB
cemMecTpa
1 AYAUTOPHBIE 3AHATHS 54 7 1-15
B Tom uncie:
1.1 Jlexnuu
1.2 |CemuHapCKHe/NPaAKTHUECKUE 3aHITUS
1.3  JlaGoparopHbie 3aHATHS 54 7 1-15
2 CamocTosiTesibHas padoTa 54 7 1-15
3 IIpome:xyTOUHASI ATTECTALMSA 4 16-17
DK3aMeH
Hroro: 108
3.2. TemaTuyeckuii JIaH H3yYeHUs THCHUTIINHBI
TpynoemkocTs, 4yac
AyauTopHasi paéora
Ne  [Pazmesbl/TeMbl CCMI;IHap a6 IMpaxr C:;woc:
N/l |MCUMIUTHHBI Beero crme a0opa ks [t
Jlexiuu [mpakTUye TOpHbIE Hast
MOJIrOTO
CKHE BaHSTHS padora
BKa
BaHSTUS
1 MaremaTtuueckue OCHOBBI aHanmza27 13 13
QITOPUTMOB
) [Tpoextbl «Bpimyknas obOonouka» 27 14 14
«300paskeHne MPOESKIIUU TOTHDIPay
3 Peanuzanusi CTpyKTyp TaHHBIX 27 13 13
4 CopTupOoBKH 27 14 14
Hroro 108 54 54

3.3

MartemaTu4ecKkue OCHOBBI AaHAJIN3a AJITOPUTMOB
AcumnroTnyeckre 0603HaueHUs ¥ CpaBHEHHE CKopocTell pocta ¢pyHkuuid. CTanaapTHbeIe GYHKIUN U
o0o3HayeHusi. CyMMHpOBaHUE U OLIEHKH CyMM. [IprMeHeHne pa3anyHbIX MaTeMaTUYECKUX METOJI0B
JUIsL aHAJIA3a CII0KHOCTU aJIrOpUTMOB. PekyppeHTHbIe cooTHOmEHUs. MeTos noacraHoBKU. Merton
utepauuit. O01as TeopemMa 0 peKyppeHTHBIX COOTHOIIEHUSIX U IIPUMEPHI €€ TPUMEHEHHUSL.

Conep:xaHue TMCHUILIHHBI

IIpoexThl «Bopinykiast 000/104ka» U «300paxeHne NPOSKUMH MOJTHIAPA»
I'paduueckuii uHTepdeiic npoekra "Breimykias obonouka". Moaynu M HOTOKM B s3bIke Ruby.

Monaudukarus

OTAJIOHHOI'o  KozJa

MPOEKTA

"Beimyknas

oOosiouka" B

COOTBETCTBUU C

UHIMBUYaIbHBIMU 3anaHusMu. [Ipoekt "M300paxenue npoekuuu noimdapa’. 3ajaHue MOIU3Ipa.



N300parkeHre MPOEKIUH MoNudaApa 0e3 yAaJeHus HEBUAUMBIX JUHUHA. TEeHW M MpOCBETHI.
OnHomepHble KoopauHaThl. TeHb OT rpaHu. I[lepecedyeHwe oTpe3ka € MOJYIMPOCTPAHCTBOM.
OnTumu3zanus 3TATOHHOTO Koja mpoekta "M3o00paxeHune MpoeKuu moiudapa’: oTaeleHue (asbl
BBIUKCIICHUM OT (a3bl n300pakeHus, ylaieHue 1y0nuKaToB pedep, MpeIKOMIMISLNS TpaHel, yuéT
0CcOOEHHOCTEH B3aMMHOTO pPACHOJOXKEeHUs p&Oep W TpaHel, rHe3joBaHUe TpaHei. Moaudukamus
STAJOHHOrO0 Koja mnpoekta "M3o0pakeHWe MNpOeKIUH Toamdapa’ B COOTBETCTBHU  C
WHJMBUAYaJIbHBIMU 331aHUSIMH.

Peasu3auusi CTPYKTYp TaHHBIX

HenpepriBHble U ccbulOYHbIE peanu3anuu. HempepbiBHas peanu3anusi OrpaHUYEHHOTO CTEKa U
ouepear, IIBYX M TpPEX CTEKOB, OTPAHUYCHHBIX B COBOKYIIHOCTH, Ha 0a3e Bekropa. OIEHKH
s¢dextuBHOCTH.  CChUIOUHBIE  peanu3ali  CIHUCKOB. PasnuyHble  cmocoObl  peanuzaluu
JUHAMHYECKOTO MHOXKECTBa (JMHEWHBIA H MOCIEAOBAaTEIbHBIA TIOWCK, Tabmuma ¢ MpsMoi
azpecanrel u OutoBas peanusanus). Xem-TaOnuipl U xen-QyHKIud. OneHkd 3¢ GHEeKTUBHOCTH.
JlepeBbsi U OCHOBHBIE OIIpENEIECHUsI, CBA3aHHbIE C HUMHU. IIpernctaBieHHe KOPHEBBIX JI€PEBLEB
(IBOMYHBIX M CHJILHO BETBSIIMXCS). JBOMYHbBIE JepeBbs MOUCKA U onepanuu Haj HumH. [loctpoenue
UealbHO COATAaHCUPOBAHHOTO JEpeBa C 3aJaHHBIM YHCIOM Y3JIOB M €ro 00xoJ (Tpu BapuaHTa).
OreHka BBICOTHI CTy4aifHOTO JBOMYHOTO JIepeBa MOKMCKa. AHAIN3 MOMCKA C BKIIOYCHHEM IO JEPEBY
U BbIBOJbI U3 Hero. IIpeacraBienue o0 uaeanbHO cOanaHcupoBaHHbIX, ABJI m KpacHO-u€pHbIX
JBOMYHBIX JI€peBbsX NMoUCKa. X cpaBHUTENbHbBIE XapaKTEePUCTUKU U 00IaCTH TPUMEHEHUS.

CopTrpoBkn

BuyTpeHHUE COPTUPOBKHU U UX OCHOBHBIE XapaKTepUCTUKU. COpTUPOBKA MPOCTHIMU BKIIFOUEHUSIMU U
aHamu3 e€ ciaoxkHOCTH. COPTHPOBKM HPOCTBIM BBIOOPOM U MHpocThIM oOMeHoM. IIpocreiimue
MoJM(UKAIMK MTY3bIPbKOBOM COPTHUPOBKU. AHaNU3 ci0kHOCTH. CopTHpoBKa ciusiHueM. OLeHKkH eé
€MKOCTHOW M BpeMeHHOU 3(p(EeKTUBHOCTU C MOMOILIBI0 TEOPEMBbl O PEKYPPEHTHBIX OLeHKax. Mnes
NUPaMUJIATbHON COPTUPOBKHU (COPTUPOBKHU C MOMOIIBI0 KyuH). Peanu3anusi nupamMuabl Ha MaccHUBe.
W TOroBBIi anropuT™ U aHaiau3 3pGEeKTUBHOCTH MUPAMUIAIBHOM COPTUPOBKU. bbicTpas copTupoBKa.
PexypcuBHass u wutepanuonHas Bepcun. OrieHka TiIyOuHbl cTeka. CpaBHEHHWE OBICTpON U
NMPAMUJIAIBHONM COPTHPOBOK. BHemHue coptupoBku. I[Ipocroe, eCTECTBEHHOE M MHOTOIYTEBOE
cnusinie. MHoroga3zHasi COpTUpOBKa U HadallbHOE pacnpeenenue cepuil. OueHku 3QpPeKTUBHOCTH U
METO/bI TOBBIIIEHHE CKOPOCTH pabOThl BHEIIHUX COPTUPOBOK. Teopema O HM)KHEH IpaHMIle 4Hcia
OOMEHOB [UIsl MPOU3BOJBHOTO AITOpPUTMa BHYTPEHHEW COpPTUpPOBKHU. [Ipumepbl anbTepHATHBHBIX
Oosee OBICTPBIX AITOPUTMOB (COPTUPOBKA MOACUETOM M IUdpoBas copTHUpoBKa). IIpumeHenue
TEOpPEMBbl O PEKYPPEHTHBIX OILIEHKaxX JUIsl IIOJIYy4€HHsS OLICHOK BpeMeHHOM 3(ddexTuBHOCTH
NUpaMUIaIbHON U OBICTPOH (B XY/IIIEM, JTYyUIIEM U CPETHEM CIIydae) COPTUPOBOK.

4. Y4eOHo-MeTOoAMYeCKOEe H MH(OPMAITMOHHOE o0ecreYeHne
4.1. OcHoBHas JUTEpaTypa
1. Meiiep, b. UHCTpyMeHTBI, alTOPUTMBI U CTPYKTYpHI JaHHBIX : yueOHoe nmocobue / b. Metiep.
— 2-e u3n. — Mocksa : UHTYUT, 2016. — 542 c. — TekcT : 3neKTpoHHbIH // JIaHb : 37EKTPOHHO-
oubmmorteynas cucrema. — URL: https://e.lanbook.com/book/100603 (mata oO6pamenus:
25.09.2021). — Pexwum noctyna: aas aBTOPU3. OJIb30BaTENEH.

2. CeipomatHukoB, B. I1. CtpykTypsl u anroputMbsl 00paboTku AaHHBIX: [IpakTukym : yueGHOE
nocodue / B. Il. CeipomstHukoB. — MockBa : PTY MUPDA, 2020. — 244 c.— Tekcr:
AIIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/163915 (mara oOpamenus: 25.09.2021). — Pexum pgoctyma: st
aBTOPH3. M1OJIb30BATENEH.

4.2. JlomosHUTeJBHAs JUTEpaTypa



4.3  DjaekTpoHHBbIEe 00pa3oBaTelbHbIE PECypPChl
DNeKTPOHHBIN 00pa3oBaTeNbHBIN pecype TexHomornu 06padboTKu OONBIINX JAHHBIX:
https://online.mospolytech.ru/course/view.php?id=12091

5. MaTtepuaibHO-TEXHHYECKOe ofecneyeHue
5.1 TpeGoBaHusi K 000PYI0BAHUIO U TIOMELIEHUIO VISl 3AHATHIA

JIaGoparopHbie pabOTBl M CaMOCTOSITENIbHAsE pabdoTa CTYACHTOB IOJDKHBI TPOBOAMTHCS B
CHEIMAIM3UPOBAHHON ayJUTOPUHU, OCHAIICHHONW COBPEMEHHOM OPITEXHUKOW U MEPCOHAIbHBIMU
KOMITBIOTEPAaMHU C MPOTPAMMHBIM OOECIIEYeHHEM B COOTBETCTBUM C TEMAaTUKOH H3y4yaeMoro
MaTtepuana. Yucio pabouux MecT B ayAUTOPUHM JOJDKHO OBITh JOCTATOYHBIM [UIsl OOecreueHust
UH/IMBUYaJIbHOM paboThl CTyaeHToB. Pabouyee MecTo mpemomaBatelns MOJDKHO OBITH OCHAICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IMOAKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIH JKpaH, WIH
MHBIM aHAJOTMYHBIM 110 (PYHKIIMOHATBHOMY Ha3HAYCHHUIO 000pyI0BaHHEM.
5.2 TpeGoBaHuUs K IPOrPaMMHOMY 00€CIICUCHUIO

Jlnst  BBIONHEHUs Ja0OpaTOpHBIX paboOT M CaMOCTOSITENbHOW paboThl  HEO0OXOAMMO
cleayrolee MporpaMMHOE 0OecTieueHue:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4 Be6-6payzep, Chrome.

6. MeToanyeckue peKOMeH AU

6.1. MeTonnuyeckune peKOMeHIAIUH IJIsl MPENOJaBaTeIsl 10 OPraHU3alUu 00yYeHUsl

1. [Ipu MOArOTOBKE K 3aHATHUSAM CIIEAYET MPEABAPUTEIBHO MPOPadOTaTh MaTepHUa 3aHITHS,
MPEIyCMOTPEB €ro IMoJady TOYHO B OTBEACHHOE JUISl ATOrO BpeMs 3aHsATHs. CleayeT MOATrOTOBUTH
HEOOXOUMbIC MaTepUalibl — TCOPETHYECKHE CBEIACHMS, 3aJadd W JAp. [Ipu MpoBeJCHUU 3aHATHS
ClIeTyeT KOHTPOJUPOBAThH I0Jady MaTepHalia W pelICHHe 3aJlaHuil ¢ Y4eTOM y4eOHOro BpPEMEHH,
OTBEJAEHHOTO [JIg 3aHATHS.

2. Ilpu mnpoBepke pabOT U OTYETOB CIEAYEeT YYUTHIBATH HE TOJBKO MPABHIBHOCTH
BBITIOJTHEHUS 3aJaHUil, HO M ONTUMAIbHOCTh BHIOPDAHHBIX METOJIOB pEIICHHUS, MPAaBUIBHOCTH
BBIITOJITHCHUS BCEX €I0 II1aroB.

3. Tlpu opraHuzanuMyd U TPOBEACHUS DK3aMEHOB B TMPAKTHUKO-OPHEHTUPOBAHHOHN (opme
CJIeTyeT UCIOJIb30BaTh YTBEPXKICHHBIE Kadeapoit MeToanueckrue peKOMEH JaIlHH.

6.2. MeTtonnueckue yKazaHus 1Jisl 00y4aloMXCcsl 0 OCBOCHMIO I CLMIIJIMHBI

N3ydyeHne AUCHMILIMHBI OCYIIECTBISETCS B CTPOTOM COOTBETCTBUH C LIEJIEBOM YCTAaHOBKOW B
TECHOM B3aWMOCBSI3M C Yy4yeOHbIM IIaHOM. OCHOBOM TEOpPETHUECKOH IOATOTOBKU CTYAECHTOB
SBIISIIOTCS ayIMTOPHBIE 3aHATHUS, TAOOpaTOPHBIE paOOTHI.

B mnpormecce camocToATENbHOM pabOThl CTYACHTH 3aKpeIUIiiOT M YIIyOJsSioT 3HaHMS,
MOJIyYeHHBIE BO BpEMsl ayJUTOPHBIX 3aHATHH, N0opaOaThIBAIOT KOHCIEKTHI M 3allUCH, TOTOBITCA K
MPOBEJCHUIO M 00pabaThiBalOT Pe3yJbTaThl J1aOOPATOPHBIX PabOT, TOTOBITCS K MPOMEKYTOUHOMN
aTTeCTalluH, a TAKXKe CAaMOCTOSATENIbHO U3YYalOT OTAEIbHBIE TEMbI yU€OHOM MpOrpaMMmBbl.

Ha 3aHsATHSX CTYIEHTOB, B TOM 4YHCIE MPEANOJAraloliuX MPaKTUUYECKYIO AESITEeIbHOCTbD,
OCYILECTBIISICTCS 3aKPEIUICHUE MOIY4YEeHHBIX, B TOM YHCJIE U B MPOILIECCE CAMOCTOSITEIbHON paboTHl,
3HaHui. Oco0oe BHMMaHME OOpallaercs Ha pa3BUTHE YMEHHI M HaBBIKOB YCTAHOBJIEHUS CBS3U
MOJIOKEHUN TEOPUH C MPO(HECCHOHATBHON AEATEIbHOCTBIO OYAYIIEro CIelHaINuCTa.

CamocrodarenbHas paboTa OCYIIECTBIAETCS WHAMBHUAYalbHO. KOHTpPOJIb CaMOCTOSATENBHOM
paboThl opranusyercs B ABYX hopmax:

° CaMOKOHTPOJIb U CaMOOIICHKA CTY/ICHTA,

. KOHTPOJIb CO CTOPOHBI ITperoiaBaTeneil (TeKYIi 1 IPOMEKYTOUHBIN).
KpurepusiMu oLileHKH pe3yIbTaTOB CAMOCTOSITEIbHOW PabOThI CTYAEHTA SIBJISIOTCA:


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

o YPOBEHBb OCBOEHUS CTYJCHTOM y4eOHOTr0 MaTepuana,

o YMEHHMsI CTYJIE€HTa HCIOJIb30BaTh TEOPETUYECKUE 3HAHHS IMPHU BBINOJIHEHUU MPAKTHUYECKUX
3a/1ay;

o c(hOpMUPOBAHHOCTH KOMIIETEHIIN;

o odopMIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMH.

7. ®oH] OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI U OLlEHUBAHUS Pe3yabTATOB 00y4YeHUs
B mporecce o0yueHHsI MCTIONB3YIOTCS CIEAYIONINE OIEHOYHbIE (DOPMBI CaMOCTOSATEIBHOM pabOThI

CTYACHTOB, OLIEHOYHBIE CPEICTBA TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHBIX
aTTecTaluu:

. IIPOBEpPKA JOMAIIHUX 3aJJaHUM;

. IPOBEPKA TOTOBHOCTHU CTYJIEHTOB K IIPOBEICHUIO JJAOOPAaTOPHBIX paboT;

. IIPOBEPKA BBINOJIHEHHBIX J1a00paTOPHBIX PadoT;

. IIPOBEPKa KypCOBBIX padoT;

. IPOBE/IEHUE SK3aMEHa.

7.2 lllkajia ¥ KPUTEPUH OLIEHUBAHMS Pe3yIbTATOB 00y4eHUsl

IToxka3aTesieM olleHMBAHUSI KOMIIETEHI[UI HA PA3JIMYHBIX 3TaNaxX UX (POPMUPOBAHUS
SIBJISIETCS JOCTHKEHHE 00YYAIUMHUCS TIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs 10

AUCIUTIJIMHE.
Mokasates KpuTtepuu onenuBaHus
b 2 3 4 5
IIK-1. Cnocoben pa3padaTpiBaTh TpeOOBaHUSI M NPOEKTHPOBATH MNPOrpaMMHOe

obecneyenmue.
IIK-1.1. 3HaTs: OO6yuaronuiics OO6yuaromuiics OO6yuaromuiics OOyuaronmiics
BoAMOKHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET ACMOHCTPUPYCT

. TIOJTHOE HETIOJTHOE YaCTHYHOE MOJTHOE

CYHICCTBYIOMICH OTCYTCTBHUE WJIH COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
TIpOrpamMMHO- HEJ0CTATOYHOE CIIeyIOMUX CIIeyIomuX CIIENYIOMmHX
TEXHITHCCKON COOTBETCTBHE 3HAHW, 3HAHWH, 3HAHM,
apXUTCKTYPhI MaTepuany BosmoxxHOCTH YKa3aHHBIX B YKa3aHHBIX B
BosmoxkHoCTH JTCITUTITHHEI CYILECTBYIOILEH MHJIMKATOpax MHIUKaTopax
COBPEMEHHBIX U 3HAHHI, IIPOrPAMMHO- KOMITETEHITHHA KOMITETEHIIN I
TICPCTICKTHBHBIX BO3MOKHOCTH TEXHUYECKON JUACHUTUIUHBL AACTATUIMHBI
CpCACTB CYILECTBYIOLLEH ApXUTEKTYPHI. BO3MOXKHOCTH BO3MOXKHOCTH
paspabotku IPOrPaMMHO- BO3MOKHOCTH CyIeCTBYIOLIEH CYIIECTBYIOIIEH
MIPOTrpaMMHBIX TeXHHYECKOL COBPEMEHHBIX U NporpaMMHO- MPOTPaMMHO-
TIPOAYKTOB, APXHUTEKTYPBL. HEPCHEKTUBHBIX TEXHUYECKOM TEXHUYECKOH
TEXHHUCCKHIX B03MOXHOCTH CPEICTB ApXUTCKTYPBL. apXUTCKTYPBI.
CpencTs COBPEMEHHBIX U pa3paboTKu B03MOKHOCTH B03MOkKHOCTH
Meroznonormu HEepPCIIEKTUBHBIX MPOrPaMMHBIX COBPEMEHHBIX U COBPEMEHHBIX U
pa3paboTKu CpencTB MIPOTYKTOB, MIEPCIIEKTHBHBIX MEPCTIEKTUBHBIX
IpOrpaMMHOro pa3paboTKu TeXHHYECKHX CpencTs CpeaCTB
obecrieueHHs 1 IPOrPAMMHBIX CpEICTB. pa3paboTKu pa3paboTku
TexHoIorn TIPOJLYKTOB, Merononoruu IIPOrPaMMHBIX IIPOrPAMMHBIX
TpOTPaMMHUPOBAH | roy Hirueckux paspaboTku IPOJYKTOB, TIPOAYKTOB,
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HCIIOIL30BaHUs
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SI3bIKHU
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cnenuduKanui.
Metonsl u
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MPOrPaMMHOTO
o0ecrieueHus..

3HAYUTEIbHbBIC
OIINOKH,
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IPOrPaMMHOTO
obecreuenus. Ho
JIOITYCKAIOTCS
HE3HAYUTEIILHBIE
OIINOKH,
HETOYHOCTH,
3aTPyIHCHUS PU
AHAJTUTHYECKUX
orepausx.

pu pa3padboTke
IPOTPaMMHOTO
o0ecreyeHusI.
CB00OOIHO
OTepUpyeT
pUOOpPETEHHBIMHU
3HAHUSIMH.

[IK-1.2. ymets: OO6yuarommiics He | OOyuaromuncs OO6yuaromuiicst B OOy4arommiics B
meet [IpoBouTh | 4acTHUHO yMeeT HE I10JIHOM IIOJTHOM 00beMe
Br10
bIOUpPaTh
P coop u [IpoBoauTts cOop u | 0ObeMe ymeeT ymeert [IpoBoauth
cpexacrtsa
pel cucreMaTuzanuoo | cucrematuzanuio | [IpoBoauts cbop u | cOop u
eanu3aum 9 9
P 5 i TpeOoBaHUil K TpeOOBaHUH K CHUCTEMAaTU3alUI0 | CUCTEMATU3ALNIO
TpeOoBaHUH K 9 9
p KOMIIBIOTEPHOMY | KOMIIBIOTEPHOMY | TpeOOBaHUH K TpeGoBaHuH K
IPOrpaMMHOM
g p y IPOTPaMMHOMY IPOTPaMMHOMY KOMITBIOTEPHOMY | KOMIIBIOTEPHOMY
00ecTeYeHnIo
Beroab o0ecreyeHno o0ecreyeHuno IPOTrpaMMHOMY IPOrpaMMHOMY
bIpabaThIBaTh
P IPOBOJIUTH MIPOBOJTUTH 00ecCTeYeHNIO 00ecTeYeHn 0
BapHUaHTHI
egn I OLIEHKY U | OLUEHKY U | IPOBOJUTH IIPOBOJUTH
P 1 000CHOBaHUE 000CHOBaHUE OLICHKY U | OLIEHKY u
IPOTPaMMHOTO
g P PEKOMEH/YeMbIX | PEKOMEHAYEeMbIX 000CHOBaHME 000CHOBaHUE
HeYeHUs M .
ooccriede PpeIeHMIA; peleHMIA; PEKOMEHAYEMBIX | PEKOMEHIYEMBIX
Hcnons30Bath ’ ’
UCII0JIb30BaTh UCIOJIb30BATh pEeLIeHMUI; peLIeHMI;
CYIIECTBYIOIHE
YIECTBYIO CYIIECTBYIOIINE CYIIECTBYIOIINE WCTIOIH30BATh UCTIOJIb30BaTh
TUTIOBBIE PEIICHUS
5 P TUIIOBBIE PEIICHUS | TUIIOBBIE PEIICHUs | CYILECTBYIOLIHE CYIIECTBYIOIIHUE
U 11a0JIOHBI
0 " 1a0JIOHBI | U 1a0JIOHBI | TUTIOBBIE PEUICHHUS | TUIIOBBIE PEIICHHS
MIPOEKTHPOBAHUS
P P NPOEKTUPOBAHUS | IPOCKTHUPOBAHUSA | U 11a0JIOHBI | U I11a0JIOHBI
IIPOrpaMMHOT
go P oro KOMITHIOTEPHOTO KOMIIBIOTEPHOTO MPOEKTUPOBAHUS | MMPOEKTUPOBAHHS
obecrieyeHus
H IPOTPaMMHOTO IPOrpaMMHOTO KOMITbIOTEPHOT'O KOMIIBIOTEPHOT'O
UMEHSTh
P o0ecrnievyeHus; o0ecrnieueHus; MIPOrpPaMMHOT0 MIPOrpaMMHOTO
METOMBI H
CTOR PUMEHSTh MIPUMEHSTh o0ecTieyeHuns; o0ecTIeYeHNS;
TBa
cpeie METO/IbI U | METOJBI U | IPUMEHATH IPUMEHSTh
MPOEKTHPOBAHHUS
P P cpeacTBa cpencrtsa METOIBI U | METOJIBI "
IPOrpaMMHOT
go P oro NPOCKTHUPOBAHUS | IPOEKTUPOBAHUSA | CpPENCTBa cpeacTBa
TICYCHUS
ODCCIICUCHMA, KOMITHIOTEPHOTO KOMIIBIOTEPHOTO MPOEKTUPOBAHUS | MMPOSKTUPOBAHHS
TPYKTYp JaHHBIX
% PYKTYP 1 > | IpOrpaMMHOIO IPOrpaMMHOTO KOMIIBIOTEPHOTO KOMIIBIOTEPHOT'O
a3 JTaHHBIX
I ’ obecrnieveHus, o0ecnieueHus, MIPOrPaMMHOT0 MIPOrpPaMMHOTO
MIPOrpaMMHBIX
porpamv CTPYKTYp AAHHBIX, | CTPYKTYp IaHHBIX, | oOecrieueHus, obecrieyeHus,
WHT ficoB
epeeiico 0a3 TaHHBIX, | 0a3 JAHHBIX, | CTPYKTYp JaHHBIX, | CTPYKTYp NaHHBIX,
IPOTPaMMHBIX MIPOrpaMMHBIX 6a3 JIAHHBIX, | 0a3 JTAHHBIX,
uHTEp(PEicoB; uHTEPPENCcoB; MIPOTPaMMHBIX IIPOrpaMMHBIX
uHTep(eiicoB; uHTEepQeiicoB;
[IK-1.3. Bmagers: | O0yuatomuiics ve | OOydqaronuiics OOGyuarommiics OOyuaromuiicst B
WHuCcTpyMeHTaMu U | BIajieeT YaCTUYHO BIIAJICET | BIJIAJICET B HE MIOJTHOM 00beMe




TEXHOJIOTHSIMHU WHCTPYMEHTAMH U | UHCTPYMEHTAMHU U | TIOTHOM 00beMe BJIaJIeeT
pa3paboTku TEXHOJIOTUSIMU TEXHOJIOTHSIMU UHCTPYMEHTAMU U | HHCTPYMEHTaMU U
TpeOOBaHMIT U pa3paboTKu pa3paboTku TEXHOJIOTUSIMHU TEXHOJIOTUSIMU
MIPOCKTUPOBAHUS | TpeOOBaHUU U TpeOOBaHUI U pa3paboTKu pa3paboTKu
IPOrPaMMHOTO NPOCKTHPOBAHUS | IPOSKTUPOBAHUS | TpeOOBAHUH U TpeOOBaHUH U
o0ecrnieueHus MPOrPaMMHOTO MIPOrPaMMHOTO IPOEKTUPOBAHUS | TPOEKTUPOBAHUS
MHCTPYMEHTaMHU U | oOecrieueHus. o0ecreyeHusl. IPOrPaMMHOTO POTPaMMHOTO
TEXHOJIOTUSIMU Unctpymentamu u | UuctpymenTamu u | oOecrie4eHus. o0ecrnieueHusl.
pa3paboTku TEXHOJIOTUSIMH TEXHOJOTHSIMHU WNuctpymentamu u | UHCTpyMeHTaMU 1
MIPOrpPaMMHOTO pa3paboTKu pa3paboTKu TEXHOJOTHSIMU TEXHOJIOTUSIMU
Ko/ POTPaMMHOTO IPOrPaMMHOTO pa3paboTku pa3paboTku

KOJa. KoJa. IPOrpaMMHOTO MIPOrpPaMMHOTO

KOJa. KOJa.

[IIxans! olleHUBAHUS pe3yIbTaTOB HpOMeXCYTOqHOﬁ aTTeCTallM U UX OIIMCAHHC:

dopma NPpOMEKYTOYHOI aTTECTAIMU: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCTauusa o6yqa}01unxc;1 B (I)opMe 9K3aMCHa IIPOBOAUTCA IO PE3yJibTaTaM

BBIITOJIHEHUSI BCEX BUAOB y4eOHOW pabOoTHI, NMPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JTAHHOMN
JUCLUIUIMHE, TIPH 3TOM YYHMTBHIBAIOTCS PE3YyJbTAaThl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B TE€UYEHHE
cemectpa. OIeHKa CTETIEHU TOCTHKECHUS 00YJarOIUMHICS TUTAHUPYEMBIX Pe3yJIbTaTOB OOyUEHHs 110
JUCLUIUIMHE MPOBOAMTCS MpernojaBaTeieM, BeAyIUM 3aHsATHS 0 JUCHUIUINHE METOJIOM SKCIIEPTHOM
otieHKH. [1o uTOraM mpoMeKyToOUHON aTTECTAIMH MO JUCIHUILIMHE BBICTABIISCTCS OIEHKA «OTIHIHOY,
«XOPOLIO»,
«yIIOBJIETBOPUTEIHHOY» WITH «HEYIOBIETBOPUTEIHHO.

K npomexyTouHOW arTecTaluu JOMYCKAaroTCSd TOJBKO CTYAEHTHI, BBIIOJHHUBIIUE BCE BHJIBI
yaeOHOM paboThl, MNpeayCMOTpPEHHBIE padoueld MporpaMMoll MO JUCHUIUIHHE «TexXHOJIOTHr
00pabOTKM OONBIINX JAHHBIX» (BBITOJIHUIIM IPAKTUYECKHE U J1a0OpaTOpHbIe PabOTHI).

[MIxaJjia oneHUBaAHUA Onucanne

BreimonHens Bce BUIBI  y4eOHOW pabOThI, MPETyCMOTPEHHBIE
yaeOHbIM MaHoM. CTYAEHT NEMOHCTPHPYET COOTBETCTBUE 3HAHUIA,
YMEHUW, HaABBIKOB TPHUBEACHHBIM B TaOJMIAaX TIOKa3aTeseH,
oTepupyeT MPUOOPETCHHBIMU 3HAHUSIMH, YMEHHSIMH, HaBBIKAMHU,
MPUMEHSECT WX B CUTYyAIUSX TMOBBIMIEHHON CIIOXKHOCTH. [Ipu sTOM|
MOTYT OBITH JOMYIICHBI HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
BaTpyAHEHUSI MPU AHATUTHYECKUX OMEpaIHIX, TEPEeHOCe 3HAHUM U
[YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYAIUU.

OTINYHO




BreimonmHeHsl Bce  BUABl  y4eOHOM paloThl, MpPEeayCMOTPEHHBIE
Xoporio yaeOHBIM M1aHOM. CTyJI€HT B OCHOBHOM JIEMOHCTPHUPYET
COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB MPUBEICHHBIM B TaOIUIAX
MoKasareseil, onepupyeT NpuoOPETEeHHBIMHU 3HAHUSIMH,

YMCHHSIMH, HaBBIKAMHU, MPUMEHSIET MX B CUTYallUsSX MOBBIIICHHON
cioxkHOCTU. [Ipy 3TOM MOTYT OBITH JOMYIIEHBI HEKOTOPHIE OLIUOKH,
HETOYHOCTH, 3aTPYAHCHUS TIPU AHATIMTUYECKUX OTEepalUsIX, IEPEeHOCEe
BHAHWW U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

CTyneHT JEMOHCTPUPYET  YJIOBJIETBOPUTEIBLHOE  COOTBETCTBUE
3HAHWUW, YMEHHI, HaBBIKOB MPUBEICHHBIM B TaOIUIaX MOKa3aTeleH,
'Y 10BIIETBOPUTEIHHO IMOITyCKAIOTCA yMEPEHHBIE OLUIMOKH, TPOSIBIISCTCS HEMOJIHOE HAIUYHE
3HAHWM, YMEHUW, HaBBIKOB IO psAdy I[OKa3aTeieil, CTYACHT
MCIIBITBIBACT 3aTPYAHEHUS TP ONEPUPOBAHUM 3HAHUSIMU U
[YMEHUSIMHU MU UX TIEPEHOCE HA HOBBIE CUTYALIUU.

He BbimonaHen oauH Wik Ooiee BUAOB yueOHOUW paboOTHI,
MPEIyCMOTPCHHBIX Yy4eOHBIM TUTaHOM. CTYACHT JEMOHCTPUPYET!
HETOJIHOE COOTBETCTBUE 3HAHMIA, YMCHHIA, HABHIKOB IMPUBEICHHBIM B
HeynoBieTBOpuTeIbHO —TabMUIaX TOKA3aTeNIel, JONMYCKAIOTCS 3HAYHUTEIbHBIC OIIUOKH,
MPOSIBJISICTCS. OTCYTCTBUE 3HAHWH, YMCHHMH, HABBIKOB 110 PSIY
MOKAa3aTeNIeH, CTYJACHT UCTIBITHIBACT 3HAYUTCIILHBIC 3aTPYTHEHUS MIPH
OIEPUPOBAHUYU 3HAHUSIMH M YMEHUSIMH NIPU HX MEPEHOCE HA HOBBIE
CUTYaIlNH.

7.3 OneHo4HbIe cpeacTBa

HpHMepHLIﬁ NMEPEICHb BONPOCOB K 3K3aM€EHY 110 TUCHUIIJINHE «boablne TaHHBIE»:

1.

Onpenenenne acumnrTotrudeckoro obo3HaueHust $f(n)=Theta(g(n)$, ero ocHOBHBIE CBONCTBa
(HamuuMe WIM OTCYTCTBHE TPAaH3UTUBHOCTH, PEQIIEKCUBHOCTH, CUMMeTpUuHOCTH). [Ipumepsl.
AHaJIOTHS C OTHOIIIEHUEM PABEHCTBA HA YHCIIOBBIX MHOXKECTBAX.

. ®OpMyIMpPOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLICHKAX M WIIOCTpauus NPUMEHEHUS €€

AJIA TIEPBOT'0 U3 paCCMATPUBACMBIX B Hel CJIy4acB HC MCHEC, YCM Ha TpéX Pa3JINYHbIX IpUMEpax.

. ®OpMyIMpPOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLICHKAX M WIIOCTpauus NPUMEHEHUS €€

AJIs1 BTOPOTO U3 paCCMAaTpUBACMBIX B 13(S) CJIy4acB HEC MCHCC, UCM Ha TpéX Ppa3JIMUHbIX IpUMEpaAX.

. ®OpMyIMpPOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLICHKAaX M WIIOCTpauus NPUMEHEHUS €€

AJI TPETHETO N3 paCCMATPHUBACMBIX B Hel CJIy4acB HC MCHECC, YCM Ha TpéX Pa3JINYHbIX IpUMEpax.

. @opMynupOBKa OCHOBHOW TEOpPEMbl O DPEKYPPEHTHBIX oleHKax. llpumepsl (He MeHee TpEX)

CHTyaHHﬁ, B KOTOPLBIX 9Ta TCOpEMa HC IPUMCHUMA.

. Ompenenenue BBITYKIOr0 MHOXECTBA M BbINYKJIONH o0onouku. [Ipumepsl. TouHas moctaHoBKa

3aJaud, paccMaTpuUBaeMoOil B ATaJIOHHOW BepcuM mpoekTa "Bwimykias o6onouka', U onucaHue
UJIEU €€ pEeLICHHUS.

. OCHOBHBIE KJIACChl, 3aJalOIME BBIMYKIYI0 000JIOUKY, HCHOIb3yeMble B MpoekTe "Brimykias

o0omouka".

. Knacc R2Point. [IpumeHeHre BeKTOpHOH anreOpbl M aHAIMTHYECKOW T€OMETPUH MPH pealin3alui

HEKOTOPBIX METOJ0B 3TOTO KJjacca. I/IJ'IJ'IIOCTpaHI/IH Ha mIpuMEpax BO3MOXKXHOCTH HCIOJIb30BaHUSA
MCTOOB 3K3CMILIApa BMECTO MCTOAOB KJjlacCa U HaO60p0T.

. Ucnonw3oBanme rpaduueckoro narepdeiica B mpoekte "Breimyknas odonouka". [IpeobpaszoBanue

KOOpAUHAT, pPUCOBAHUC TOUCK, OTPEC3KOB U MHOT'OYTI'OJIbHUKOB.

10. [Tonstne pebpa, OCBEMIEHHOrO U3 3amaHHOM ToukW. Peammzammst wmetoma light?.

Hcnonb30BaHue MOHATHS OCBEIIEHHOCTH MPH pean3alini MeTo/a initialize kimacca Polygon.



11. Hcnonb3oBanue uaei 1 pparMeHToB Koja rpoekTa "Brimykias 06o0104ka" mpyu HanMCaHuU
MaKCUMaIbHO 3(P(HEKTUBHON MPOTrpamMMbl, BBISCHSIONMICH, JICKHUT JM TOUYKA IUIOCKOCTH M(X,Y)
CTPOTO BHYTPH HEKOTOPOT'O TPEYTOJIbHUKA, 33/IaHHOT0 KOOPIMHATAMH €TO BEPILIHUH.

12. Onpenenenve mnomudapa U crnocod ero 3aganus. TouHas TMOCTAaHOBKA 3aJayuH,
paccMaTpuBaeMoOl B JTaJIOHHOM Bepcuu ImpoekTa "M300pakeHue mnpoekuuu mnoaudapa", u
onucaHue e€ penieHus 6e3 yaieHusi HeBUIUMBIX JIMHUM.

13. OcCHOBHBIE KJIACCHI, 3aJalOIIME TOJMUAP, HCIOIb3yeMble B mpoekTe "M3o0paxkeHue
npoekiun  nonmdapa". Kmacc R3 m nmpuMeHeHMe BEKTOpPHOM aireOpbl M aHAIMTUYECKOU
TeOMETPHUH MPH peaTu3alii HEKOTOPHIX METOIOB 3TOTO Kilacca.

14. Wnes pemenus 3a1aun yiajaeHus HEBUIUMBIX JUHUN B TipoekTe "M300pakeHne mpoeKIuu
nosudapa”. TeHu, MpocBEThl U OAHOMEPHBIE KOOPANHATHL. Peanu3zanus MeToa0B Kiacca Segment.

15. VYuét Terun Ha pedpe oT oxHoM rpanu. [Ipusma "Tens". Onucanue meTo10B Kiacca Edge.

16. ['eomeTpuueckre OCHOBBI pEHICHUS 3aJaud HAXOXKACHHUS TMEPECEUCHHs] OTpe3Ka C
nosynpoctpaHcTBoM. Peanuzamus metoza cross kiacca Edge.

17. Paznuunble cmocoObl onTtumuzanuu mpoekta 'M3o0paxkeHrne MpOeKIuH  moimdapa’.
CpaBHeHHUE UX OTHOCUTENBHOU 3 (PeKTUBHOCTH.

18. Ha 3ansTtusix Obuia paccMoTpeHa HENMpephIBHAA peain3alys CTeKa Ha 0a3e OrpaHMYeHHOTO

BekTopa. Kakue Meronpl 3TOM peanu3alud JAaHHOTO KOHTEWHEpa M KAaK HMMEHHO HYKHO
MOAUGUIIMPOBATh, YTOOBI MpPU padOTE ¢ LEIBIMH YUCIAMH KOHTEHHEp "Tepsa Hyiau'": 100aBUTh
CKOJIb YTOJTHO MHOTO HYJEeH MOXHO ObUIO OBl BCET/a, a B3SITh HU OJHOTO HYJS HE MOJIY4aaoch Obl
HUKorAa?

19. OnuimuTe HECKOJBKUMU NPEMJIOKEHUSIMU HACK HENPEPBIBHOM peanu3alud KOHTeHHepa
"Tpu cCTeKa, OrpaHUYEHHBbIE B COBOKYNHOCTH"' U peanusyWTe MEeTOAbl WHUIMAIU3AlUU
(KOHCTPYKTOP) U U3BIICUCHUS JIEMEHTa U3 KOHTEHepa.

20. Onumure HECKOJbKUMU MPEUIOKEHUSIMU UJCH0 HENPEPHIBHOW peanu3aliy KOHTEeHHepa
"OrpaHMYEHHOE MHOXECTBO (JMHEHHBIA TMOMCK)" U peanu3yiTe METOAbl WHUIMAIU3AINH
(KOHCTPYKTOD) U 100aBIICHUS JIEMEHTA B KOHTEHHED.

21. Ha 3ansatuax Obula paccMOTpeHa HeNpephlBHAs peaiaus3alus oudepenud Ha 0Oasze
OTPAaHUYEHHOTO BeKTOpa. Kakne MeToapl 3TOM pealn3alui JaHHOTO KOHTEHHEpa M KaKk UMEHHO
HYXHO MoauduiupoBaTh, uYTOOBl MpH paboTe ¢ LEIbIMM 4YHMCIaMU KOHTeiHep "paboTan
cymmaTopoM': TIpH B3STHUU DJIEMEHTA BO3BpaIaiach Obl CyMMa BCEX DJIEMEHTOB, COACPIKABIIUXCS
B KOHTEIHEpE 10 U3BJICUEHHUS ITOTO IeMEHTa?

22. Onumure HECKOJbKUMU NPEUIOKEHUSIMH U0 HENPEPhIBHOW peain3aluu KOHTEHHepa
"TpU CTE€Ka, OrpPaHUYEHHBIE B COBOKYINHOCTH' W peaJu3yWTe METOAbl WHUIMAIA3ALUN
(KOHCTPYKTOD) U 100aBIICHUS JIEMEHTA B KOHTEHHED.

23. OnuimmMre HECKOJIbKMMH NPEUIOKEHUSIMH HICK0 HENPEPBIBHOW pealn3aluy KOHTEHHEpa
"OrpaHMYE€HHOE MHOXKECTBO (JIBOMYHBIA MOWCK)" W peanusyiWTe MEeTOAbl WHUIMAIU3AlNU
(KOHCTPYKTOP) M YAaJCHUS dJIEMEHTa U3 KOHTeHHepa.

24. Ha 3ansTusix Obuta paccMOTpeHa HEMpephIBHAS pealn3alus cTeKka Ha 0a3e OrpaHuYeHHOTO
BekTopa. Kakme Meronbl A3TOH pealn3allMM JaHHOTO KOHTEHHEpa M KakK MMEHHO HYKHO
MOAUPHUIIPOBATE, YTOOBI IPU PabOTE C IEIBIMHA YUCIIaMU KOHTEHHED "yaBanBaI HYJIH'": TIOJIOKHUB
OJIMH HYJIb, BO3bMEILB JBA; TIOJIOKUB J1BA HYJIS, U3BJICUELID YETHIPE ...

25. OnumuTe HECKOJbKMMH MPEITOKEHUSIMU HICI0 HEMPEPBIBHOW peanu3alid KOHTEHHepa
"IBa CcTEKa, OrPAaHMYEHHBIE B COBOKYNHOCTH" U peaJn3yWTe METOAbl WHULMAIU3ALHUH
(KOHCTPYKTOP) U U3BJICUECHUS JIEMEHTA U3 KOHTEHepa.

26. OnuimmMre HECKOJIbKUMH NPEUIOKEHUSIMH UACH0 HENPEPHIBHOW peanu3aluy KOHTEHHepa
"OrpaHMYEHHOE MHOXKECTBO (JIBOMYHBIM TMOWCK)" W peanusyWTe MEeTOAbl WHUIHAIU3ALNU
(KOHCTPYKTOP) M 100aBJIEHUS 2JIEMEHTa B KOHTEHHED.

27. Ha 3amarusx Oblla paccMOTpeHa HENpephIBHAS peanu3amus odepead Ha 0Oasze
OrpaHMUYEHHOro BekTopa. Kakme MeTonbl 3TOM pealn3alvy JaHHOTO KOHTEHHEpa M KaKk MMEHHO
HY>KHO MOJIU(ULIHPOBATH, YTOOBI MpU paboTe C LENbIMU YHCIAMU KOHTEiHep '"OMOJIOBHHUBAI
JBOMKH": TIOJIOKUB OJIHY JIBOMKY, B3SITh €€ HUKOI/Ia HE CMOJKEIb; MOJIOKUB JIBE TBOMKH MOAPSI,



U3BJICYENIb [IOTOM TOJIBKO OJHY JBOWKY; IIOJIOKMB YEThIpE IBOMKM IOIAPAN, U3BJICYEIIL [(BE
JIBOUKHU...

28. Onumure HECKOJIbKUMU NPEUIOKEHUSIMU UK HEIPEPHIBHOW pealu3aluy KOHTEHHeEpa
"mBa CTE€Ka, OTrPAHWMYEHHBIE B COBOKYNMHOCTH" M peaJu3ylTe METOAbl HHUIHAINA3AIUN
(KOHCTPYKTOP) ¥ J0OABJICHUS 2JIEMEHTA B KOHTEHHED.

29. OnumuTe HECKOJBKUMH IPENIOKEHUSMHA HJCI0 HENPEPHIBHOM peaau3alii KOHTEWHepa
"OrpaHUYEHHOE MHOXECTBO (JIBOMYHBIM TOHWCK)" W peaju3yUTe METOJbl WHULHUATU3AII
(KOHCTPYKTOP) U yJaJIeHUs SJIeMEHTa U3 KOHTelHepa.

30. Ha 3ansTusx Obl1a paccMOTpeHa HETpephIBHAS pean3alis cTeka Ha 06a3e OrpaHmuYeHHOTO
BekTopa. Kakue Meronmbl 3TOW peanu3alii JaHHOTO KOHTEHHepa W KakK MMEHHO HYXKHO
MOIU(HUIMPOBATE, YTOOBI MpU padoTe C LENbIMH YMCIaMU KOHTEWHEp '"yaBauBall €JUHHIIBI U
OINOJIOBUHUBAJ JBOMKHU'": MOJOXUB €AMHUILY, U3BJICUELIb ABOMKY; IMOJOKHUB JIBOMKY, U3BJICUEIID
€UHULLY; I10JI0KUB TPOMKY, U3BJICUELIb TPOUKY; ITOJI0KHUB YETBEPKY, U3BJICUELIb YETBEPKY...

31. Buytpennue coptupoBku. X OCHOBHBIE XapaKTepUCTUKU. OCHOBHBIE PAaCCMOTPEHHBIE B
Kypce alrOpuTMbl BHYTPEHHUX COPTHPOBOK.

32. CopTupoBKa MNPOCTHIMU BKJIIOYCHHSIMH (peanu3aius). AHalu3 CIO0XHOCTH (HUXKHHE U
BEPXHHUE OLICHKH ISl YUCIIa CPABHEHUM U NIEPECHUIOK).

33. CoptupoBka NpoCTbIM BBIOOpOM (peanu3anus). AHAIU3 CIOKHOCTU (HIDKHUE M BEpXHHE
OLICHKH JUJISl UKCJla CPAaBHEHUH U MEPECHUIOK).

34. CoptupoBka NpocTbiIM OOMeHOM (peanu3aiusi). AHaIu3 CIOXHOCTH (HWKHHE U BEPXHUE
OLICHKH JUJISl YKCJIa CPAaBHEHUH U NEPECHUIOK).

35. CoptupoBka cnusiHueM. EE OCHOBHBIE XapaKTepUCTUKH (BKJIIOYash BPEMEHHYIO U
EMKOCTHYIO CJIOXHOCTb B JIYYILIEM U XYJALIEM CIIy4dasx).

36. CoprtupoBka mnoacuétoM. EE OCHOBHBIE XapaKTepUCTUKH (BKIIOYash BpPEMEHHYIO U
EMKOCTHYIO CJIO0XHOCTb B JIYYILIEM U XYALIEM CIIy4asx).

37. Wnes OwicTpoii coptupoBku. Pa3zneneHue MaccuBa M PEKypCHUBHAs BepcHUsl OBICTPOid
cOpTUPOBKH ((pparmeHTsl peanusanuu). OueHku 3¢pHEeKTUBHOCTH OBICTPON COPTUPOBKU B JIyULIEM
U XyALIeM ciydasx (¢ MOMOUIbI0 PEKYPPEHTHOTO COOTHOIIEHUS M TEOPEMbI O PEKYPPEHTHBIX
OLICHKAX).

38. Wnes nupamuianbHoil copTupoBKU. OnpezeneHre nupamMuibl (COPTUPYIOIIETO 1epeBa) Ha
MaccuBe. Otenka 3 (HEeKTHBHOCTH TUPaAMUIAITBHON COPTUPOBKH B XYAIIEM CITydae.

39. Buemnue coptupoBku. OCHOBHBIE PAacCMOTPEHHBIE B KypCE€ aIrOPUTMbI BHEIIHUX
COPTUPOBOK (C U3JI0KEHUEM UJEH pean3aiui).

40. OnTumu3zanusi alroOpUuTMOB BHEIIHMX COPTUPOBOK 3a CUET MCIOJIb30BAaHUS OINEPATUBHOU
NaMSATH U OLIEHKA M0Jy4aeMOro BHIUTPHIIIA B CKOPOCTH PabOTHI.

41. Mertoabr sort u sort by kmacca Enumerable crangaptHoil Oubnuoreku si3bika Ruby.
[TprMepsl UX UCTONB30BaHUS U PEKOMEH IallMU 110 UX IPUMEHEHHUIO.

42. Pacnonoxwure cinenyromue GyHKIUN B HOPS/IKE YBEIMUEHHsS] CKOPOCTU MX pOCTa, OTMETHB
cpenu Hux $\Theta$-sxBuBanentusie: $f(n) = 18, $g(n) = n*{1/\log n}$, $h(n) = \log n$.

43. Pacnonoxure cnenyromue GyHKIUN B TOPSJIKE YBEIMUEHHsI CKOPOCTH MX pOCTa, OTMETHB
cpenu Hux $\Theta$-sxBuBanentHoie: $f(n) = \log n$, $g(n)

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

44. Bocnons30BaBmNCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHHSX, HANUJAWTE ACUMIITOTHKY
¢dyukuuu $T(n)$, mis kotopoit $T(n) =4T(n/2) + (2n2+1)S.

45. Bocnons30BaBmNCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHHSX, HAUJAWTE ACUMIITOTHKY
¢yukuuu $T(n)$, mis kotopoit $T(n) = 9T(n/3) + 3n"28.

46. Bocnonp30BaBIIMCE TEOPEMON O pPEKYpPPEHTHBIX COOTHOILEHUSX, HAWJAWTE ACHUMIITOTHKY
¢yukuuu $T(n)$, wis kotopoit $T(n) = 2T(n/2) + n"38§.

47. Haiinure TouHble 3HAYCHUST MaKCUMaJbHOTO KonnuecTtBa cpaBHeHuit $C(n)$ u mepechuiok

$M(n)$ osnemenToB coprupyemoro maccuBa JUMHBI $n$ ans crnemyromei Ruby-mporpammer,
peanu3yroIiei OJMH U3 MPOCTEUIIINX AITOPUTMOB COPTUPOBOK. [losicHUTE, Kak ObLT HAl/ICH OTBET.
ITporpamma npusnaraercs (6 BapuaHToB).



48. Peanusyiite meTon, UMeOINi ABa apryMeHTa (yKa3aTesb Ha Hayajlo JBYCBS3HOIO CIIMCKA
U 3HAa4YeHHE KJII0Ya), KOTOPBIM HINET B 3aJaHHOM CIIMCKE 3JEMEHT C YKa3aHHBIM KIIIOYOM,
BO3Bpatas ero (Wi nil mpu OTCYTCTBUU TaKOTO K04 B criucke). JlaiTe oneHky 3 hdekTuBHOCTH
pealn30BaHHOTO METO/A.

49. Peanuzyiite MeTo/, UMEIOIIMIA J1Ba apryMeHTa (yKa3aTeiab Ha Hayajio OJHOCBSI3HOIO CIHCKa
U 3HAUYCHHE KJII0Ya), KOTOPHIM yAalsieT MEpBbI W3 AJIEMEHTOB 3a/IaHHOTO CIHCKA, MMEIOIIHMA
yKa3aHHBIN KIII0Y (CIIMCOK HE MEHSETCS, €CIH AJIEMEHTOB C TaKMMH 3HAYCHUSMHU KIt0Ya B HEM
Her). Jlalite oneHKy 3 (HEKTUBHOCTH PEIM30BaHHOTO METO/IA.

50. Kak peanusyercsi mpencraBieHue IBOMYHOTO jaepeBa? JlaiiTe ompenesneHue JBOMYHOIO
nepeBa noucka. Peanusyiite Tpu anroputma 06xoz1a ABOUYHOTO JIEPEBa.

51. [lepeuncnure OCHOBHBIE OIEpallMM C JIBOMYHBIMU JAEPEBbAMU IOUCKa. OnuUIINTE HAEH
peanMzauuu U JaiiTe oueHKU S(H(PEKTUBHOCTH ANTOPUTMOB TOUCKA, HAXOXKACHUS MHUHHUMYMa U
MaKCHUMyMa.

52. [lepeuncnure OCHOBHBIE OMEpalMU C JBOMYHBIMH JEPEBbsIMH MOUCKA. ONHUIIUTE HIIEIO
peanu3anuy U JainTe oneHKy 3(pPEeKTUBHOCTH aropuT™Ma yAaJIeHUs SJIEMEHTa U3 JIepeBa.

53. C momouIpl0 TEOPEMBbI O PEKYPPEHTHBIX OLEHKAaX OLIEHUTE MAaKCUMAIBbHYIO CII0KHOCTh
CJIEAYIOIINX aJTOPUTMOB: JIBOMYHBIA TOMCK 3JIEMEHTa B YMOPSAOYEHHOM MAacCHUBE, COPTHPOBKA
CIHUSIHUEM, OBICTpasi COPTUPOBKA.

54. Teopema o HWXHelH oneHke 3()(PEKTHUBHOCTH aITOPUTMOB COPTUPOBOK, OCHOBAHHBIX Ha
CpaBHEHMH 3JIeMEHTOB. E€ noka3aTenbeTBo.
55. Teopema 00 olleHKE BBICOTBI CIIy9aliHOTO JiepeBa Moucka. E€ 10ka3aTebCTBO U CIIEACTBHE

u3 Heé o cepe MPUMEHUMOCTH JIEPEBLEB MTOUCKA 0€3 YIIPaBICHHS POCTOM.



