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1. He.]'ll/l, 3a/1a494 1 IVIAHUPYEMBbI€ PE3yJIbTaThbI Oﬁy‘leHI/lﬂ no JTMCUHMIIJINHE

K ocHOBHOII 1€ OCBOEHUS TUCIHMIUTHHBI «boJbIine JaHHBIC» MOXHO OTHECTH (popMuUpoBaHHE y
CTY[EHTOB TNpO(ecCHOHATbHON KOMIIETEHIMU B 00NacTH pa3pabOTKM M MCIOJIb30BAHUS CUCTEM
00palboTKu U aHayIn3a OOJIBIINX MACCUBOB JAHHBIX, U3YUYEHUIO TEOPETHUECKUX OCHOB IIOCTPOCHHUS U
(YHKLIMOHUPOBAHUS TOJOOHBIX CUCTEM.

K ocHOBHBIM 3a71a4aM JUCIUIUTAHBI «BobIe qaHHBIe» OTHOCATCS:

. Pa3paboTka MeToAuK aBTOMaTU3aluu 00pabOTKH OONBIINX JTAHHBIX.

. N3yuuTh TEOpeTHYeCKHUEe OCHOBBI TMOCTPOEHHUS CHCTEM OOpabOTKM W aHaiau3a OOJBIINX
IaHHBIX.

. N3y4unTh OCHOBHBIE SI3BIKOBBIC W BU3yaJbHBIC CIOCOOBI OpPTaHHM3AIMH, OTOOPAXKCHHS H
MaHUMYJIUPOBAHUS JaHHBIMU TIOJ] YIIPaBIEHUEM CHCTeM 00pabOTKY U aHaln3a OOJIBIINUX TaHHBIX.

. N3y4nTh TeOpeTUIEeCKUE OCHOBBI MMOCTPOCHUS U ()YHKIIHOHUPOBAHUS TTOJOOHBIX CHCTEM.

OOyuenne mo aucruminHe «bonplye naHHBIE) HANpaBlIeHO Ha (OPMHUPOBAHHE y OOYyUarOLIUXCS
CJICAYIOIIMX KOMITETEHIIHMI:

KOII M HAUMEHOBaHMe KOMIIeTeHInii HH}II/IKaTOpr JAOCTHKCHUA KOMIICTCHIHA

VK-1. Cnocoben  ocymectBuare  nouck,MYK-1.1. 3nars:

KpUTHYECKUN aHalu3 W CHHTe3 HH(popMauuu|AHANU3UpYyeT 3ajady, BbIIeNsAs ee 0a3oBble
[MPUMEHSITh CHUCTEMHBIN IMOIXOM JJIsi PEHICHHS|COCTABISIONINE.

MOCTaBJIEHHBIX 3a1a4 MYK-1.2. YMeTh:

OCYIIECTBIISIET TIOUCK, KPUTUIECKU OLICHUBAET,
000011aeT, CUCTEMATHU3UPYET U PaHKUPYET
mHpOpManuio, TpebyemMylo Uil  pelICHHS
[T0CTaBJICHHOM 3aJ1auH.
MYK-1.3. Bragets:
PaccmaTprBaeT W mpejuiaraeT panuoOHaJIbHBIE
BapHaHTHl PEIICHUS MOCTABJICHHOW 3a/adu,
ICTIONB3YSI CUCTEMHBIN IOJIXOJl, KPUTHUYECKH
OIICHUBAET UX TJOCTOMHCTBA M HEIOCTATKHU.
[IK-1. Criocoben pa3pabarbiBath TpeboBanus UUIIK-1.1. 3naTs:

[TPOEKTUPOBATH IPOTPAMMHOE 00ECIICUCHHE Bo3moxxHOCTH CYIIECTBYIOIIEH
[IPOrpaMMHO-TEXHHYECKOM ApPXUTEKTYPBL;
BO3MOXXHOCTH COBPEMEHHBIX U TIEPCIIEKTUBHBIX
CPEICTB pa3paboOTKU MPOTrpaMMHBIX POIAYKTOB,

TCXHUYCCKUX CpCACTB, MGTOZ[OJIOI‘I/II/I
pa3pabOTKH MPOTPAMMHOTO O0ECICUCHHS] M
T€XHOJIOTUH [IPOrPaMMUPOBAHUS;

MeTo0JIOTMM U TEXHOJIOTHH NPOEKTUPOBAHUS
1 HWCIONB30BaHMs 0a3  JaHHBIX;  SI3BIKY
hopmanm3zanuu (bYHKIIMOHATBHBIX
crienn(uKaImii; Mertozael 5 [IPUEMBI
(dbopmanuzanuu 3anad; MeToasl M CpPEICTBA
[IPOEKTHUPOBAHUS POTPAMMHOTO 0OeCIeUeHHMS;
Metonel W cpeAacTBa  NMPOEKTUPOBAHUS
porpaMMHbBIX — HHTepdeiicoB, Metonsl U
CpeICTBa  IPOEKTUPOBaHUSA 0a3  JaHHBIX;
[ [pyuHLUATIBI MOCTPOECHUS APXUTEKTYPBHI
[porpaMMHOr0  oOecriedeHuss U BUJbL
APXUTEKTYpPhl MPOrPAMMHOIO  0OECIECUCHHUS;)
TunoBsle pemeHus, OMOIMOTEKN TPOTrPaAMMHBIX




oOecreueHusI.
NIIK-1.2. YMeTh:

[[puMeHATH

MHTEp(EiicoB.

MOyJIel,  I1a0JIOHBI,
MCTIONB3yEeMbIe TP pa3pabdOTKe MPOTrpaMMHOTO

BriOupars cpeacTBa peanusamnuu TPEOOBaHUH K
[IpOrpaMMHOMY oOOecredeHnio; BripabareiBaTh

BapUAHTBI peanuzanuu IIPOrPaMMHOTO
oOecriedeHusi; Vcnonbp30BaTh CyLIECTBYIOIINE
TUTIOBBIE pelieHus u 11a0JI0HBI

[IPOCKTUPOBAHUA MIPOTrPaAMMHOI0 O6€CH€‘-I€HI/IH;

METOJBI u

[MPOEKTUPOBAHUS MPOTPAMMHOTO 00eCIIeUeHNUs,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX|

NITIK-1.3. Baagetn:
MHCTpyMEHTaMH M TEXHOJOTHSIMH pa3pabOoTKH
TpeOOoBaHUIl U MPOEKTUPOBAHUS IPOTPAMMHOIO

KJIacChl  OOBEKTOB,

CpencTBa

oOecrieyeHus; MHCTPYMEHTaMHU u
TEXHOJIOTUSAMHU  Pa3pabOTKH  MPOrpaMMHOIO
KOJIa.

T1K-5. Cnocob6en  mpoektupoBath  HWIIK-5.1. 3naTs:

pa3pabarpiBaTh NPOTPaMMHBIE  pEIICHHUS B
o0sacTH CHCTEM aBTOMAaTH3UPOBAHHOTO
IPOCKTUPOBAHUS M OPYIOro HHXXEHEPHOI'O
[IPOTPaMMHOTO 00€CTICUEHUS.

ADXUTEKTYpY H

NIIK-5.2. YMeTh:
1CITOJIL30BATh

[HaBbikamu

ABTOMATU3HWPOBAHHOT'O
CIICTTUAJIU3UPOBAHHOIO
oOecrneyeHus JJII WHXKCHECPHBIX 3a71a4.

0COOEHHOCTH

CAIIP, reoMeTrpuyeckux Anep U JPYyroro
MHKCHEPHOTO MPOrPAMMHOTO 00€CTICUSHHUSI.

COBpPEMEHHBIE

CIIeIMATN3UPOBAHHOE
oOecriedyeHre s 3a/1a4 HHKSHEPHOTO aHaAJH3a,
TEXHOJOTUYECKON TIOATOTOBKH IIPOU3BOJICTBA,
COHpOBO)K,[[eHI/DI JKNU3HCHHOI'O LIUKJIA U34CIIUS.

NTIK-5.3. Baagetn:

HUCIIOJIb30BaHUA

[IPOEKTUPOBAHUS U
IIPOrPaMMHOTO

pa3paboTKy]

CAIIP 171
MIPOrPaMMHOE]

CHUCTEM

2. MecTo AMCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

HMucuunnuna «bonblliie AaHHBIE» OTHOCHTCS K YMCIY JJIEKTUBHBIX JHUCIMIUIMH, OCHOBHOM
npodeccuoHaILHON 00pa30BaTeIbHON TPOTPAMMBI.
JucuuniauHa B3aMMOCBsI3aHAa JIOTHUECKM M COAEPKATEIBHO-METOIUYECKH CO  CIIEAYIOIUUMU
aucuuruimHaMu U npaktukamu OITOIT:
Teopust BEpOATHOCTEM U MaTeMaTH4ECKasl CTAaTUCTUKA,

OCHOBBI POTrPAaMMUPOBAHMUS;
ba3n1 janHBIX;
Beb-paspaborka;

TectupoBaHue MPOrPaMMHOTO 0OECTICUCHHUS
3. CTpyKTypa U colep:KaHue QUCIUTIIUHbI

OO0mas TpyI0eMKOCTh JUCIUILTMHBI COCTABISACT 4 3aUeTHBIX eAuHMII, T.c. 144 akajeMUUeCcKHX Jaca,

n3 HUX 90 "acoB — camocTosTeabHAsE paboTa CTYIeHTOB. Bce OHM OcBaMBaroTCs OOy4arOIIMMHUCS B
CEbMOM CEMECTDE.
Buapl yueOHBIX 3aHATHH MO AWCIUIUIMHE: JJA0OpaTOpHBIC 3aHATHA — 2 Yac B Hezaemto (Bcero 54
yacoB). opMbl KOHTPOJISI — HK3aMEH.



3.1. Buapl yueOHOIi padoThl H TPYI0EMKOCTh

Ne i/t CeMecTpbl
. KosnvecTBo
Bun yueOHo# padoThl Cemectp Henenst
4acoB
ceMecTpa
1 AYyIMTOpPHBbIE 3aHSATHSA 54 7 1-15
B Tom unciie:
1.1 Jlexrmn 1-15
1.2  |CemuHApCKHE/IPAKTHUCCKUE 3AHSTHS
1.3  PlaGoparopHblc 3aHATHUS 54 7 1-15
2 CamMocTosiTeILHAs padoTa 90 7 1-15
3 IIpomexxkyTouHast aTTeCTAIMS 7 16-17
DK3aMeH
HToro: 144
3.2. TemaruyecKHMii IJIaH M3YYEHUs JUCIHIJIMHBI
TpynoeMKoCTh, Yac
AyauTopHasi padora
Camoc
Ne  |Paznesibl/TeMbl Cemunap [TpaxTn
ckue/ Ulabopar] TOSATEJI
n/n |IMCHUAILTHHBI Bcero gecKas
Jlexuu [mpakTuye jOpHbIS bHast
MOJITOTO
CKHE BaHATHS pabora
BKa
BaHATHUS
1 MareMarudeckue OCHOBBI aHanm3af35 13 22
AJITOPUTMOB
) [Ipoektbl «Bpimyknas oOonouka»  uf37 14 23
«300pakeHre TPOCKITUY TTOJIUIIPAY
3 Peanuzanms CTPyKTyp JaHHBIX 35 13 22
4 COpPTHPOBKH 37 14 23
Hroro 144 54 72

3.3 Coneprxanue QM CHUANINHBI
MaremaTnyecKue OCHOBbI aHAJIH3A AJITOPUTMOB
AcumnToTudeckue 0003HauYeHUs M CpaBHEHHE CKopocTeid pocta pyHkiuil. CtannapTHele QyHKINUU U
O603H3‘ICHI/I$I. CYMMI/IpOBaHI/Ie 1 OLICHKHN CYMM. HpI/IMeHeHI/Ie pa3JII/ILIHI>IX MaAaTEMATUYCCKHUX METOI0OB
JUISL aHaJn3a CJIOKHOCTH aJTOPUTMOB. PexyppeHTHble cOOTHOIIeHHs. MeToa MoACTaHOBKH. MeTof
utepauuil. O0uas TeopemMa 0 peKyppeHTHBIX COOTHOLLIEHUSAX U IPUMEPHI €€ IPUMEHEHUS.

IIpoexTsl «Bpinmykiaas o6o10uka» n «300pakeHne NpoeKUMU MOJTHIIPA»

I'paduuecknit unrepdeiic npoekra "Brimyknas oOomouka"'. Moaynu M mOTOKM B s3bike Ruby.
Mopudukanmuss 3TajJoHHOrO Koja mpoekta "Bemmykias oOomouka" B COOTBETCTBUH €
UHAUBUAYAIbHBIME 3afanusMu. [Ipoekt "M3o0paxkeHnue mpoekiuu nonudapa’. 3agaHue Moaudapa.
N300pakeHre MpoeKuuu monudyapa O0e3 yaaJieHUus HEBUAUMBIX JHHUNA. TeHHM W TpPOCBETHI.
OpnomepHble koopauHathl. Tenb oT rpanu. llepeceueHue oTpe3ka ¢ MOTYIPOCTPAHCTBOM.
OnTumu3aiust 3TaJOHHOTO Koja mpoekTa "M3o0pakeHne TpoeKnuy moiudapa’: oTAeNieHUe (a3bl
BBIUKCIICHUH OT (ha3bl n300pakeHus, yaaleHne QyOnukaTtoB pébep, MPeIKOMIUIISAIMS TpaHel, YUer
0COOEHHOCTEH B3aMMHOTO pacroiiokeHus: pédep W TpaHeid, rHe3poBaHue TpaHeld. Moaudukams
ATaJOHHOTO Koma mTpoekra "M3o00paxkeHue mpoekuuu Toiaudnpa’ B COOTBETCTBHH €
WHUBUTyJIbHBIMU 3a/IaHUSIMU.



Peasm3anus CTPyKTYp JaHHBIX

HenpepbiBHBIE M cChUIOUHBIE peanu3anud. HenpepbiBHas peanu3anuss OrpaHUYEHHOIO CTeKa U
oyepeau, ABYX MU TpEX CTEKOB, OrPAaHUYECHHBIX B COBOKYHNHOCTH, Ha 0a3ze BekTopa. OILEHKH
spdextuBHOCTH. CCBUIOYHBIE — pealin3allid  CHOUCKOB. Pa3nuuHble  cHocoObl  peanu3anuu
JTUHAMAYECKOTO MHOKECTBA (JMHEWHBIH U TIOCJIEIOBATCIbHBIA TMOUCK, TaOlHuIa ¢ MpIMOU
azpecaneid u OWTOBast peanu3auus). Xem-TaOuuibl U Xem-QyHKUUU. OneHku 3PQPEeKTUBHOCTH.
JlepeBbsi 1 OCHOBHBIE ONpEIEJICHHUS, CBA3aHHble ¢ HUMH. [IperncraBieHHEe KOPHEBBIX JEPEBHEB
(IBOMYHBIX U CHUJIBHO BETBSILUXCS). JBOMUHBIE 1epeBbs MOUCKA U oniepaliuy Haja HUMHU. [locTpoenue
ujeanbHO cOaJaHCUPOBAHHOIO JiepeBa € 3aJaHHBIM YHCJIOM Y3JIOB U €ro o0xoxa (Tpu BapUaHTa).
Onenka BBICOTHI CITy4aliHOTO JBOMYHOTO J€PEBA MOMCKA. AHAJIN3 IOUCKA C BKIIIOYEHHEM 110 IEPEBY U
BbIBOABI M3 Hero. IIpencraBnenune o0 wupeanvHo cOanmaHcupoBaHHbIX, ABJI u kpacHO-u€pHBIX
JIBOWYHBIX JEPEBbIX NOUCKa. VX cpaBHUTENIbHBIE XapaKTEePUCTUKU U 00JaCTH IPUMEHEHUS.

CoprupoBknu

BHyTpeHHHE COPTUPOBKU U UX OCHOBHBIE XapaKTepUCTUKU. COPTUPOBKA MPOCTHIMU BKIIOUEHUSMU U
aHanmu3 e€ ciokHocTH. COPTUPOBKM MPOCTBIM BBIOOPOM U HPOCTHIM oOMeHoM. Ilpocreiimue
MOJM(UKALUN My3bIPbKOBOM COPTUPOBKU. AHanu3 ciokHocTH. CopTupoBka cinusHueM. OLeHku eé
€MKOCTHOM M BpEMEHHOM 3((PEKTUBHOCTH C MOMOIIBI0 TEOPEMBI O PEKYPPEHTHBIX olleHKax. Ve
MMpaMHIaJIbHOW COPTUPOBKHU (COPTHPOBKHU € MOMOILBIO Kyun). Peanuzanus nupaMuisl Ha MacCHUBE.
HToroBslif anroput™ U aHayin3 3(pQPeKTHBHOCTH MUpaMHUIAIbHOM COPTUPOBKH. bpicTpas copTHpoBKa.
PexypcuBHast u wurepanmmonHas Bepcun. OueHka mIyOuHBI crTeka. CpaBHEHHE OBICTPOH U
nupaMuiadbHON copTUpoBOK. BHemHue coprupoBku. [Ipocroe, ecTeCTBEHHOE M MHOIOIyTEBOE
ciusinue. MHorodasHas COpTUPOBKA M HadyaIbHOE pactpenenenue cepuit. OnieHkn 3pGEeKTHBHOCTH U
METO/Ibl MOBBIIIEHUE CKOPOCTH pabOThl BHELIHMX COPTUPOBOK. Teopema o HIDKHEH IrpaHMLe dyHcia
OOMEHOB JJIi IPOM3BOJILHOIO aJITOPUTMa BHYTPEHHEH COpTHUPOBKU. [Ipumepbl aabTepHATHBHBIX
Oosiee OBICTPBIX AJITOPUTMOB (COPTUPOBKA MOACYETOM M LuU(poBas copTupoBka). [Ipumenenue
TEOPEMBl O PEKyppPEHTHBIX OIIEHKaX Ui TIOJyYEHHUS OIICHOK BpPEeMEHHOH S(P(PEKTUBHOCTH
nUpaMUIaIbHON U OBICTPOM (B Xy/IIIEM, JIyUIIEM U CPETHEM CIydae) COPTUPOBOK.

4. Y4eOHO-MeTOIUYECKOE U MH(POPMAINIHOHHOE 00ecIedeHue
4.1. OcHoBHas JuTeparypa
1. Meiiep, b. UncTpyMeHTBI, anrOpuTMbI U CTPYKTYPBI JaHHBIX : yueOHOoe mocobue / b. Meiiep.
— 2-¢ mn. — Mocka : MHTYUT, 2016. — 542 c.— Tekcr: asnexTpoHHbl // JlaHb

ANeKTpOHHO-O0uboreynast cuctema. — URL: https://e.lanbook.com/book/100603 (nata obpamieHus:
25.09.2023). — Pexum noctyna: /i aBTOPU3. MOIb30BaTEIEH.

2. CeipomsitHEKOB, B. I1. CTpyKTYyphI 1 anroput™bl 00paboTku naHHBIX: [IpakTuky™m : yuebHoe
nocoobue / B. II. CeipomstHukoB. — MockBa : PTY MHPDA, 2020. — 244 c¢.— Tekcr:
AIIEKTPOHHBIH // Jlann : ANIEKTPOHHO-OUOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/163915 (mara oOpamenus: 25.09.2023). — Pexum pgoctymna: s

aBTOPU3. NOJIb30BATEIICH.

4.2. lonmosiHUTeJbHAs JUTEPATypa

1. AmanaceBuy, C. A. CTpyKTypbl H alrOpUTMBl 0OpaOOTKM NaHHBIX. JIMHEHHBIC CTPYKTYpHI :
yuebnoe mocobue / C. A. AmanaceBuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c. — ISBN
978-5-8114-3366-7. — TexkcT : aneKkTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/206261 (nmara obpamenus: 25.09.2023). — Pexxum nocrtymna: uis
aBTOPH3. MOJIb30BATENCH.

2. Maxkmanos, A. B. bonemme mannbie. Big Data / A. B. Makmanos, A. E. XKypasnes, JI. H.
Temaasikape. — 3-¢ w3a., crep. — Cankr-IlerepOoypr : Jlans, 2023. — 188 c¢. — ISBN
978-5-507-46866-9. — TekcT : 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-OMONMOTEYHAs] CHUCTEMa. —
URL: https://e.lanbook.com/book/322664 (mara obpamenus: 25.09.2023). — Pexxum goctymna: ajs



aBTOPU3. MOJIb30BATEIICH.

3. Hypmarosa, E. B. VYmpasnenue Oonbmmmu 0a3aMu JaHHBIX M BBICOKOHATpY>KEHHBIMHU
cucteMamu : yueOoHoe nocooue / E. B. Hypmarosa, P. ®. Xana6us, JI. B. Byanna. — Mocksa : PTY
MUPDBA, 2019. — 120 c. — Tekcrt : 3neKTpoHHbIH // JIaHb : 371€eKTpOHHO-0MOINOTEUHas cucTeMa. —

URL: https://e.lanbook.com/book/171496 (mara obpamenus: 25.09.2023). — Pexxum goctymna: ajs
aBTOPH3. MOJIH30BATEICH.

4.3 DJIEKTPOHHBIE 00pa30BaTeJIbHbIC PecypChl
DneKTpOHHBIN 00pa3oBarenbHbIi pecypc TexHomorun 06paboTKH OOIBITNX JAHHBIX:

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

S. MarepuaJibHO-TeXHHYECKOe o0ecredeHue
5.1 TpedoBanusi K 000PY10BAHUIO U MOMEIEHUIO Il 3AHATHI

JlaGoparopHble pabOTBl M CaMOCTOsTEIbHas padoTa CTYAEHTOB JOJKHBI HPOBOAWUTHCS B
CIEMAJIM3UPOBAHHON ayJUTOpPUHN, OCHAIICHHOW COBPEMEHHOW OPITEXHUKOW M NEPCOHAIBHBIMU
KOMIBbIOTEPAMH C TPOTPaMMHBIM OOECHEYeHHMEeM B COOTBETCTBUM C TEMAaTHKOM H3y4yaeMoro
Marepuana. Yumcino paboymx MeCT B ayIuTOPHUU JOJDKHO OBITH JOCTATOYHBIM JUIS OOECIiedeHUs
UHIMBUAYaJIbHOM paloThl cTyneHToB. Pabouee MecTo mpenogaBarens IODKHO ObITh OCHAIEHBI
COBPEMEHHBIM KOMITBIOTEPOM C MOJKJIIOYEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIM 3KpaH, WId
MHBIM aHAJOTMYHBIM MO (YHKIHMOHATBHOMY Ha3HAYEHUIO 000PYI0BaHUEM.
5.2 TpebGoBaHUsI K MPOrpaMMHOMY 0O€CTIEUEHHIO

J111s1 BBINIOJTHEHHUS J1a0OPaTOPHBIX PabOT M CaMOCTOSTENbHOM paboThl HEOOXOAUMO ClEyIoLIee
IpOrpaMMHOE OOecTieueHHE:
1. Microsoft Windows.
2. Notepad++.
3. Microsoft office.
4 Beb6-6payzep, Chrome.

6. MeToauveckue peKoOMeHIAUNH
6.1. MeTonnueckne peKOMeHAAIUM VISl PENOJABAaTe/Isl 10 OPraHUu3alu 00y4eHHus

1. IIpy moAroToBke K 3aHATUSAM CJEIyET MPEABAPUTENIbHO IpopaboTarh MaTepuas 3aHATHS,
IPEeIyCMOTPEB €ro Mojayy TOYHO B OTBEACHHOE MM 3TOro Bpems 3aHATusA. CleayeT MOArOTOBUTH
HGO6XOIII/IMI>IC MaTepHanm — TGOpeTI/IquKI/Ie CBCACHUA, 3aJa4u U I[p. HpI/I HpOBCIIeHI/II/I 3aHATHUA
cleyeT KOHTPOJMPOBATh MOAAYy Marepualia M pelleHue 3aJaHuil C y4eTOM y4eOHOro BpeMeEHH,
OTBCACHHOTO AJIs1 3aHSATUS.

2. IIpu mpoBepke pabOT ¥ OTYETOB CIASAYET YUUTHIBATh HE TOIBKO MPABUILHOCTD BBITIOJIHCHHUS
3aI[aHI/II>'I, HO U OIITUMAJIBHOCTH BLI6paHHBIX METOI0B peHIeHI/ISI, HpaBI/IJII)HOCTI) BBIITOJIHCHUA BCEX €TI0
IIIaroB.

3. Ilpu opraHuM3anMd W TIPOBENCHHS DK3aMEHOB B IPAKTHKO-OPUEHTHPOBAHHOW (opme
CJIeIyeT MCTIOb30BaTh YTBEPKICHHbIE Kadeapoit MeTomnyeckiue peKoMeHIaIiH.

6.2. MeToauyecKue yKa3aHus il 00yYAIOIUXCS 110 OCBOCHUIO THCUUIIMHBI

I/ISY‘IGHI/IC JUCIHUITIINHBI OCYH_IGCTBJISICTCSI B CTpOI‘OM COOTBETCTBUH C I.[CJIGBOI?I yCTaHOBKOﬁ B
TECHOW B3aMMOCBSI3M C y4eOHbIM TUIaHOM. OCHOBOW TEOPETUYECKOW ITOATOTOBKH CTY/ICHTOB
SIBIISTFOTCSL ayIMTOPHBIC 3aHATHUS, JTA00pATOPHBIE PaOOTHI.

B mpomecce camocTosTEnbHON pPadOThl CTYACHTBHI 3aKPEIUIAIOT W YIIyOJISIOT 3HAHUSA,
HOJIy‘-IeHHBIC BO BpeMSI ay,Z[I/ITopHBIX 3aHﬂTHﬁ, I[OpaGaTBIBaIOT KOHCIICKTBI M 3aIlMCH, I'OTOBATCA K
MPOBEICHUIO U 00pabaThIBAIOT pEe3yNIbTaThl J1A0OPATOPHBIX PaOOT, TOTOBATCS K MPOMEKYTOUHOU
aTTeCTAIlMH, a TAKXKE CAMOCTOSTEIBHO M3Y4alOT OT/EIbHbBIE TEMBbl Y4eOHOW POTPaMMBI.

Ha 3aHATHAX CTyACHTOB, B TOM 4YHCJIE MPEANOJIAraroIinX MPAKTHYECKYIO IESITEIbHOCTD,
OCYIIECTBIISICTCS 3aKPEIUICHNE TMOMyYeHHBIX, B TOM YHCJIEC U B MPOIIECCE CaMOCTOSTEILHON padoTHI,


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

3HaHuid. Ocoboe BHMMaHHE oOpamliaeTcsi Ha pPa3BUTHE YMEHHHM W HABBIKOB YCTAHOBJIEHHS CBS3U
MOJIOXKEHUH TeOpUH ¢ MPOPeCCUOHATBHON AEATENbHOCTHIO OyIyIIero CIelUaIucTa.

CamocTtosTenbHast paboTa OCYMIECTBISIETCS MHAMBHAYalbHO. KOHTpONB camMocCTOSTEnbHON
paboThl OpraHu3yercs B AByX Gopmax:

° CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;

° KOHTPOJIb CO CTOPOHBI MpernoaaBarenel (TEKyIuii 1 MPOMEXKYTOUHBIH ).

Kputepusimu o1ieHKH pe3ylbTaToB CaMOCTOSITENLHON paboThI CTYIEHTA SBISIFOTCS:

° YpOBEHb OCBOEHHUS CTYIEHTOM y4eOHOIr0 Marepuaia;

° YMEHUSI CTYJIEHTAa HMCIOJb30BaTh TEOPETUUYECKHE 3HAHUS TPHU BBIOJIHEHUH MPAKTHUUYECKUX
3azau;

° c(hopMUPOBAHHOCTH KOMIIETEHIINIA;

° oopmieHre Marepuana B COOTBETCTBHH C TPEOOBAHHSIMH.

7. DOoH] OLICHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00yUeHUs
B npomecce o0ydeHUs] MCIONMB3YIOTCS CIEAYIONINE OLIEHOYHbIE (POPMBI CaMOCTOATENBHON pPabOThI
CTYJIEHTOB, OLICHOYHBIE CPE/ICTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIMA:

. MPOBEpKaA JIOMAIIIHUX 3aJaHUN;

. IpOBEpPKa TOTOBHOCTH CTYJIEHTOB K IPOBEJEHUIO J1a00paTOpHBIX padoT;
. MIPOBEPKA BBIMOJIHEHHBIX JTA00PaTOPHBIX padoT;

. IpOBEpPKa KypCOBBIX paboT;

. MIPOBE/ICHUE SK3aMEHa.

7.2 lllkana ¥ KPUTEPUH OLICHUBAHMSA Pe3yJIbTATOB 00y4eHuUs!

Iloka3aresieM OLleHMBAHMS KOMIIETEHIUI HA Pa3IMYHBIX dTanax ux (popmMupoBanus
SIBJISIETCS JOCTHAKEHUE 00y4aloMMHKCH IUIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs 110

JUCIUILINHE.

IHoka3zarean

Kpurepuu oneHuBanust

2

3

4

5

YK-1. Cnoco0eH ocymiecTBJIsITh OUCK, KpUTHYECKUH AHAJIM3 U CHHTe3 HHGOpMAaLuK, IPUMEHSTH
CHCTEMHBIH MOAXO0/ IJIsl pellleHUs MOCTABJIEHHBIX 3a1a4

NVYK-1.1. 3uars:
AHanu3upyer
3a/ady,  BBIICIISS
ee 0a3oBbIC
COCTABIISIOIIHE.
NVYK-1.2. YmeTs:
OcyiecTBisieT
TIOUCK,
KPUTHYECKHU
OLICHUBAET,
00001m1aerT,
CUCTEMAaTU3UPYeT
u pamxupyer
nHpopmarmio,
Tpebyemyto
pelIeHus

hiae:

OOyuaromuiics
JIEMOHCTPHUPYET
MOJIHOE
OTCYTCTBHE HJIN
HEJIOCTAaTOYHOC
COOTBETCTBHE
MaTepuany
JUCIATUTHHBI
3HAHUMH,
YKa3aHHBIX B
WHUKATOpax
KOMITETEHIINI
JHUCIUATLINHEI

«3Hatb» (cMm. 1. 3).

OOyuaromuiics
JIEMOHCTPUPYET
HETIOJIHOC
COOTBETCTBHE
CJIeIYIOIIUX
3HAHHMH,
YKa3aHHBIX B
WHJIUKaTOpax
KOMIICTCHITHUMN
JHUCIUTLINHBI

«3Hatb» (cMm. 1. 3).

Honyckarorcs
3HAYUTEIbHBIC
OIINOKH,
MPOSIBIIAECTCS
HEJO0CTaTO4YHOCT b
3HAHU, 110 Py

OO0yuarommuiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIEIYIOIIUX
3HAHHWM,
yKa3aHHBIX B
WHIUKATOpax
KOMITCTEHITUM
JACITUILIAHBI
«3HaTb» (CM. II.
3). Ho

JIOTTY CKalOTCSA
HE3HAYUTCIIHHEI €
OIIHOKH,
HETOYHOCTH,
3aTPyHECHUS TIPU

Oo6yuatomuiics
JI€MOHCTPHUPYET
MOJIHOE
COOTBETCTBHE
CJIeTYIOLIUX
3HAHWMH,
YKa3aHHBIX B
MHANKATOpax
KOMITETCHIU I
JTUCIUILTUHBI
«3HaTh» (CM. II.
3). CBobomHO
OTepupyeT
MPUOOPETEHHBIM
Y 3HAHUSIMU.




IIOCTaBIICHHOM
3aJa4H.

NVYK-1.3.
Bnanets:
PaccmarpuBaer u
npeajiaraeT
palKroOHaIbHBIE
BapUAHTHI
pereHus
MMOCTaBJICHHOU
3a/1a49M, UCIIONIb3YS
CUCTEMHBIHN
MMOJXO/,
KPUTUYECKHU
OIICHUBAET uX
JIOCTOMHCTBA H
HEIOCTAaTKHU.

ToKa3areieH,
oOyuaromuiics
HCIIBITHIBACT
3HAYUTCIBbHBIC
3aTpyaHEHUS TIPU
OTIepUPOBAHUU
3HAHUSIMU TIPU UX
nepeHoce Ha
HOBBIC CUTyalllH.

AHATIUTUYECKUX
omnepanusx.

ITK-1. Cnocoben pa3padarbiBaTh TPeOOBaHUS M IPOEKTHPOBATH MIPOrPaMMHOe

odecmeyeHHe

WIIK-1.1. 38aTk:
Bo3MmoxxHoCTH
CYIIECTBYIOIICH
MPOrpaMMHO-TEXH
HYEeCKOM
APXUTECKTYPBL;
Bo3MmokHOCTH
COBPEMEHHBIX U
MEePCIEKTUBHBIX
CpeICTB
pa3paboTKu
MIPOTPaMMHBIX
MIPOYKTOB,
TEXHHYECKHX
CPEICTB;
MeTogonoruu
pa3paboTKu
MIPOTrpaMMHOTO
obecreueHUs u
TEXHOJIOTUH
MporpaMMHUpPOBaH
us; MeTtomonoruu
u TEXHOJIOTUH
MIPOEKTUPOBAHUS
A HCIIOJL30BaHMS
0a3 JIAHHBIX;
SI3pIKH
dbopmanm3aum
(YHKIIMOHATBHBIX
crieu(pUKaIuii;
MeTtoab! Hu

Ob6yuatommuiics
JIEMOHCTPHUPYET
MTOJTHOE
OTCYTCTBHE WU
HEJIOCTaTOYHOE
COOTBETCTBHE
Marepuaity
JHUCIUATIINHEI
3HAHHH,
yKa3aHHBIX B
WHIUKATOpax
KOMIICTEHITHM
JUACIUILIAHBI

«3Harby» (cMm. 1. 3).

OO6yuaromuiics
JEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBUE
CIEIYIOIINUX
3HAHHH,
yKa3aHHBIX B
WHINKATOPax
KOMIIETEHIIU U
JUACIIUILTHHBI
«3Hatby» (cMm. 1. 3).
Honyckarores
3HAYUTENIbHEIE
OIIHOKHU,
MIPOSIBIIICTCS
HEJIOCTAaTOYHOCT b
3HaHUH, N0 pALY
TOKa3aTeieH,
00yJaroIImiics
HCIIBITHIBAET
3HAYUTENIbHEIE
3aTpyIHEHUS TIPU
OTICPUPOBAHUU
3HAHUSIMH TIPH UX
nepeHoce Ha
HOBBIC CUTYAIIHH.

Ob6yuatomuiics
JEMOHCTPUPYET
JaCTUYHOE
COOTBETCTBHUE
CIIeYIOIINX
3HAHHIA,
YKa3aHHBIX B
WHINKATOPax
KOMIIETEHIIUH
JUCITUTUTAHBI
«3HaTb» (CM. II.
3). Ho
JIOTTYCKAIOTCS
HE3HAYUTEIIHHBI €
OIIINOKHU,
HETOYHOCTH,
3aTpyIHEHUS MpU
AHATUTHYECKUX
orepanusx.

OO6yuarommuiics
JIEeMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIIEYIOIINX
3HAHHM,
YKa3aHHBIX B
WHINKATOpax
KOMITETEHIINH
JTUCTIATLTAHBI
«3Harby (cM. 1.
3). CBobGonnoO
oTepupyeT
IPUOOPETEHHBIM
Y 3HAHUSIMHU.




MIPUEMBI
dbopmanmuzanuu
3amad; Mertoasl u
CpencTBa
MIPOCKTUPOBAHUS
MPOrPaMMHOTO
oOecrieueHus;
MeTtonasl u
CpeIcTBa
MIPOCKTUPOBAHHUS
MIPOTPAMMHBIX
UHTEpQEcoB;
MeTons! Hu
CpencTBa
MIPOCKTUPOBAHHUS
0a3 JIAHHBIX;
[TpunIIUTIEL
MOCTPOCHUS
APXUTCKTYPBI
MPOrPaMMHOTO
obecreueHus i
BUJIBI
APXUTCKTYPBI
MPOrPaMMHOTO
o0ecreueHus;
Tunossie
pelICHHUS,
OMOIMOTEKHU
MIPOTPaMMHBIX
MOJYJIEH,
I1a0JIOHEI, KJIACChI
00BEKTOB,
HCIIOJTIb3yEeMbIe
npu  pa3paboTke
MIPOTPaMMHOTO
obOecrieueHUsI.
UIIK-1.2. YMmeTh:
Bribupars
CpencTBa
peanuzanuu
TpeboBaHU K
MIPOrPaMMHOMY
00€eCIIEUeHUIO;
BripabatsiBaTh
BapHaHTHI
peanuzanuu
MIPOrPaMMHOTO
obOecreueHus;
Hcnonp3oBarh
CYULIECTBYIOLIUE
TUTIOBBIC PEIICHHUS




u 1a0JIOHBI
MPOCKTUPOBAHHUS
MIPOTPaMMHOTO
obOecrieucHus;
[Ipumensars

METOJbI u

CpeacTBa
MPOCKTUPOBAHHUS
MIPOrPaMMHOTO
obOecrieucHus,
CTPYKTYpP JAaHHBIX,
0a3 JIAHHBIX,
MIPOTPaMMHBIX
uHTEpdEicoB.
NIIK-1.3.
Bnanets:
NHcTpymenTamu n
TEXHOJIOTUSIMH
pa3paboTKu
TpeboBaHut u
MIPOCKTHPOBAHHUS
MPOrPaMMHOTO
o0ecreueHus;
WHCTPYMEHTAMH H
TEXHOJIOTHSIMH
pa3paboTKu
MIPOrPaMMHOTO
KOJa.

IIK-5. Cnoco0eH nmpoekTHpPOBaTh W pa3padarbiBaTh NPOrpaMMHbIe pelieHusl B 00J1aCTH CHCTEM
ABTOMATHU3HPOBAHHOIO NMPOEKTHPOBAHUSA M IPYTrOro MHKEHEPHOI0 MPOrPaMMHOI0 00ecneyeHusl.

HIIK-5.1. 35aTk:
APXUTEKTYPY u
0COOEHHOCTH
pa3paboTku
CATIIP,
TeOMETPUICCKUX
sIep W JPyroro
HWHXEHEPHOTO
MIPOrPaMMHOTO
obOecrieueHusl.
HIIK-5.2. YMeTh:
HCIIOJIb30BaTh
COBpEMEHHBIC
CAIIP u
CHCIMATN3HPOBAH
HOE MPOTPaMMHOE
oOecrieueHne I
3a1a4
WHXCHEPHOTO

OO6yuaromuiics
JIEMOHCTPUPYET
IIOJIHOE
OTCYTCTBHE WU
HEIOCTATOYHOE
COOTBETCTBHE
MaTepHary
JUCIUIUIMHEI
3HAHWMH,
yKa3aHHBIX B
HWHIUKATOpax
KOMTICTEHITHI
JHUCIATUTHHEI

«3Hatby (cMm. . 3).

OO6yuaromuiics
JTEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBUE
CIIEIYIOIINUX
3HAHHM,
yKa3aHHBIX B
WHINKATOPax
KOMIIETEHIIU
IACIIATUIHHEI

«3Harby (cMm. 1. 3).

Honyckarores
3HAYHMTEIIbHBIC
OIIHOKH,
MIPOSIBIIICTCSI
HEJIOCTAaTOYHOCT b
3HAHUM, 1O ALY
MOKa3aTeieH,
00yJarommiicst
HCIIBITHIBAECT

OO6yuaromuiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIIeYIOIINX
3HAHUIA,
yKa3aHHBIX B
WHINKATOpax
KOMITETEHIINH
JUACIIUIIIHHEI
«3HaTby» (CM. II.
3). Ho

JIOTTY CKaIOTCS
HE3HAYUTEIIbHEI €
OIIINOKHU,
HETOYHOCTH,
3aTpyAHCHHS TIPH
AHAJIMTUYECKUX
omepanusx.

Ob6yuatomuiics
JEMOHCTPHUPYET
ITOJTHOC
COOTBETCTBHE
CJIEYIOIINX
3HAHUI,
yKa3aHHBIX B
WHNKATOpax
KOMITETEHIINH
JUCITUTLIAHBI
«3HaThy (CM. II.
3). CBobomHO
ornepupyer
IPUOOPETEHHBIM
1 3HAHUSMU.




3HAYUTEIIbHBIC
3aTpyIHEHUs IpU
OIIEpUPOBAHUU
3HAHUSAMM IIPH UX
IIEPEHOCE Ha
HOBBIEC CUTYallUU.

aHaJn3a,
TEXHOJIOTUYECKON
IMOJITOTOBKH
MIPOU3BOJICTBA,
CONIPOBOK/ICHHS
JKU3HEHHOT'O
IIUKJIa W3ICIIHA.
HIIK-5.3.
BmaneTs:
Hasrsikamu
HCITOJIb30BaHUS
CHCTEM
ABTOMAaTHU3MPOBAH
HOTO
MIPOCKTUPOBAHUS
H
CTIeIUaTU3UPOBaH
HOTO
MIPOTPaMMHOTO
obecreueHus A
WHXXEHEPHBIX
3aJ1a4.

[IIxansl OLICHUBAHUA PE3YJIBTATOB IPOMEKYTOUYHOMN arTeCTaluy U UX OIIUCAHUE:
DopMa NPOMEKYTOYHOM aTTeCTALMH: IK3aMeH

[TpomexxyTouHas arrectanus oOydaroumxcs B (GopMe 3K3aMeHa MPOBOAUTCS IO pe3yibTaraM
BBIIIOJIHEHHUST BCEX BHJIOB Y4eOHOH paboThl, NMPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOM
JUCLUUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCSA PE3YIbTaThl TEKYIIEr0 KOHTPOJS yCIIEBAEMOCTU B TEUCHHE
cemecTpa. OlLleHKa CTENEHU AOCTHXKEHHUsS OOy4arOUIMMHUCS IUIAHUPYEMBIX PE3YJIbTaTOB OOy4EHUs 110
JMCLUIUIMHE MTPOBOJUTCS MPENoAaBaTesieM, BEAYIUM 3aHIATHS 110 AUCLHUILUIMHE METOAOM SKCIIEPTHOM
oueHkU. [1o uToraMm npomexyTouHO! arTecTaluy M0 AUCHUILUIMHE BBICTABISACTCS OLIEHKA «OTIIMYHO»,
«XOPOILOY,

«YIOBJIETBOPUTEIILHO» HITH «HEYIOBICTBOPUTEIHLHOY.

K mpomexyTo4HOH arTecTallvu JOMYCKAIOTCSl TOJBKO CTYIACHTHI, BBIMOJHUBIIAE BCE BHJIBI
y4eOHOM paboThl, TMPEAyCMOTpPEHHBIE paboyelt mporpamMmoil mo gucruiuimHe «TexHomoruu
00pabOTKN OOJBIINX TAHHBIX)» (BBIMOJHUIN IPAKTHUYECKHUE U TaOOpaTopHbIe padoThI).

IIkaJia oneHUBaAHUA Onucanne

Brimonaensl  Bce BBl  y4eOHOM pabOTHI, TPETyCMOTPECHHBIS
yueOHbIM TuTaHOM. CTYAEHT JAEMOHCTPHPYET COOTBETCTBUE 3HAHUIA,
YMEHUW, HaBBHIKOB TMPUBEICHHBIM B TaOMWIaX TOKa3aTeseH,
Ot1an4aHO OTepUpyeT MPUOOPETCHHBIMU 3HAHUSMHU, YMEHHSIMH, HaBBIKAMH,
MPUMEHSAECT MX B CUTYyallUsX TMOBBIMICHHOW CIOKHOCTH. [Ipu 3TOM
MOTYT OBITh JOMYIICHBl HE3HAUUTENbHBIE OIMIMOKH, HETOYHOCTH,
3aTpyAHEHUS] TPU AHATUTUYCCKUX OTMEpalMsiX, MEPeHOCE 3HAHUM U
YMEHHI Ha HOBbIE, HECTaHJAPTHBIC CUTYAITUH.




BbimonHensl Bce BHABI y4eOHOM paboOThl, NPELyCMOTPEHHbIE
Xopo11o yueOHbIM I1aHOM. CTYJICHT B OCHOBHOM JIEMOHCTPHUPYET
COOTBETCTBUE 3HAHWUH, YMEHH, HaBbIKOB IPUBEIECHHBIM B TalOInIax
MoKasaresei, onepupyer NpuoOpEeTEHHBIMH 3HAHUSMH,

YMCHUSMH, HABBIKAMM, NPUMEHSAET UX B CHTYalHUAX ITOBBIIICHHOU
ciokHOCTH. [Ipu 3TOM MOTYT OBITH JOIyIIEHBI HEKOTOPBIE OIIMOKH,
HETOYHOCTH, 3aTPyAHECHHUS [IPU AHATIMTUYECKUX ONEepalusix, EpeHoce
3HAHWW U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYaLMH.

CryneHT  Je€MOHCTPUPYET  YIOBJIETBOPUTEIHLHOE  COOTBETCTBHUE
3HAHWUW, YMEHUH, HABBIKOB MPHUBEICHHBIM B TAaOMUIAX MOKA3aTENeH,
YII0BIETBOPUTEIBLHO JIOMYCKAIOTCS YMEPEHHBIE OLUIMOKH, MPOSBIISETCS HEMOJIHOE HaJIUuune
3HAHUH, YMEHMM, HABBIKOB II0 PsAAy II0OKAa3aTelIed, CTYAEHT
WCIIBITBIBACT 3aTPyJHEHUS IIPU  ONEPUPOBAHMM 3HAHUSIMH U
YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYalUU.

He BeimonmHen oauH wian  Oosnee BUIOB  ydeOHOM  paboOTHI,
MPEeITyCMOTPEHHBIX y4eOHBIM TUTaHOM. CTYIEHT JEMOHCTPHUPYET
HEIOJHOE COOTBETCTBHME 3HAHWM, YMEHHUH, HABBIKOB IMPUBEIACHHBIM B
HeynoBnerBopurensHO [Tabnuimax mMoka3aTelield, JOMyCKAIOTCS 3HAYUTENbHBIC OIIMOKH,
MPOSBJISCTCS OTCYTCTBHE 3HAHWUH, YMEHHUH, HABBIKOB IO PAIY
MoKa3aTelied, CTY/IEHT UCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHUS MIPU
OIEPUPOBAHUM 3HAHUSIMHU M YMEHHUSMHU IMPH UX TMEPEHOCE HA HOBBIC
CUTYaIHH.

7.3 OneHo4YHbIE CpeCTBA

IIpyMepHBbIH NepedyeHb BONPOCOB K IK3aMeHY 10 JucHuIInHe «bojiblme 1aHHbIe»:

1.

Onpenencaue acumnrorudeckoro ob6o3naueHust $f(n)=Theta(g(n)$, ero ocHoBHBIC CBOWCTBa
(HaJIMYue WM OTCYTCTBUE TPaH3UTHUBHOCTH, PE(ICKCHBHOCTH, CUMMETPHYHOCTH). [Ipumepsl.
AHaJIOTHs ¢ OTHOLIEHUEM PaBCHCTBA HA YU CJIOBBIX MHOKCCTBAX.

. @opMyIHpOBKAa OCHOBHOH TEOpPEMBbl O PEKYPPEHTHBIX OIEHKaX M WUIIOCTPAlLUs MPUMEHEHUS e&

JJId TICPBOI0 U3 paCCMAaTpUBACMBIX B Helt CJIy4acB HC MCHCC, YCM Ha TpéX PAa3IMYHBIX NpUMEpax.

. @opMyIHpOBKAa OCHOBHOH TEOpPEMbl O PEKYPPEHTHBIX OICHKaX M WUIIOCTPALUsA MPUMEHEHUS e&

JJI1 BTOPOIro U3 paCCMaTpuBaCMbIX B HeH CJIy4acB HC MCHCC, YCM Ha TpéX Pa3IMYHbIX TpUMEpax.

. @opMyIHpOBKAa OCHOBHOH TEOpPEMBbl O PEKYPPEHTHBIX OIEHKaX M WUTIOCTPAlLUs MPUMEHEHUs e&

AJI TPETHEro U3 paCCMaTpuBaACMBIX B Hel CJIy4acB HC MCHCC, YCM Ha TpéX PA3INYHBIX IIPpUMCPAX.

. ®opMyIMpOBKa OCHOBHOW TEOPEMBI O PEKYPPEHTHBIX OIeHKaX. [Ipumepbl (He MeHee TpEX)

CUTyalui, B KOTOPBIX 3Ta TEOpEMA HE IPUMEHHUMA.

OrnpezenieHne BBITTYKJIOTO MHOXECTBA M BBIMYyKJIOH o0osiouku. [Ipumepsl. Tounas moctaHOBKa
3aJja4M, pacCMaTpHUBaeMOW B ATAJIOHHOM Bepcuu mpoekra "Beimyknas o0onouka', U omnucaHue
HJIeN €€ pelIeHUs.

. OCHOBHBIE KJacChl, 3aJalollMe BBITYKIYI0 OO0OJOUKY, HCHOJIb3yeMble B MpoekTe "Boimykias

o0omouka".

Knacc R2Point. [Ipumenenue BeKTOpHOH anreOpsl M aHATUTHYECKON T€OMETPHUH MIPH peaTu3aliu
HEKOTOPBIX METOIOB JTOro Kiacca. MinmocTpanus Ha nmpuMepax BO3MOKHOCTH MCIIOJIB30BAHHUSA
METOJIOB SK3EMIUISIpa BMECTO METO/IOB KJIacca U HAa00OPOT.

. Ucnonw3oBanue rpaduueckoro narepderica B npoekre "Brimykias obomouka". IIpeodpazoBanue

KOOpPAUHAT, pUCOBAHNUC TOYCK, OTPC3KOB U MHOT'OYT'OJIbHUKOB.

10. [lTonsatne pebpa, OCBEMIEHHOTO W3 3aJaHHOW TOuku. Peamusamus weroma light?.

Vcnonb30BaHe MOHATHUS OCBEIIEHHOCTH IPU pean3aluu Metoa initialize kimacca Polygon.



I1. Hcnonp3oBanue unei u parMeHToB Koaa npoekTa "Beimykias o0onouka’ mpu HanucaHuu
MaKCUMaNbHO 3((HEKTUBHON MPOrpaMMBbI, BBISICHSIOMICH, JIEKHUT JIM TOYKA IJIOCKOCTH M(X,Y)
CTPOTO BHYTPH HEKOTOPOTO TPEYrojbHUKA, 3aJaHHOTO KOOPJIMHATAMH €TO BEPIIIHH.

12. Onpenenenue monudapa MW crmocod ero 3amaHus. ToyHas TMOCTAHOBKA — 3a/ayH,
paccMaTpuBaEeMOil B JTaJOHHOW Bepcuu mpoekra "M3o0pakeHue mnpoeKknuu mnonudapa’, u
onucanue e€ peuieHus 0e3 yJaneHus HeBUIUMBIX JIMHUH.

13. OCHOBHBIE KJIACCHI, 33JAI0IINE TIOTUAIP, UCIIONIb3yeMble B ITpoeKTe "M300pakeHue mpoeKIun
nonudapa”. Knacc R3 u mprMmeHeHune BEKTOpPHOW anreOpbl M aHATUTHYECKOH TeOMETpUH TpH
peanu3aii HEKOTOPBIX METOIOB ATOTO KJlacca.

14.  Wpnes pemieHus 3ajadd ynajaeHUs HEBUIUMMBIX JUHMHA B mpoekTe "M300paxeHue mpoeKIuu
nonudapa". TeHu, mpoCcBeTHI U OIHOMEPHBIE KOOPAMHATHI. Peann3anus MeTo 0B Kitacca Segment.

15. VYuér Tenu Ha pedpe ot ogHoil rpanu. [Ipusma "Tens". Onucanue meronoB kinacca Edge.

16.  Teomerpuueckue OCHOBBI pEIICHHS 3aJaud HAXOXJACHUS I[E€pEeceueHusi OoTpe3ka C
nojiynpocTpaHcTBoM. Peannsanus merona cross kinacca Edge.

17. Pazmmunpie  crmocoObl  onTuMmu3anuu  mpoekta  "M3o00paxkeHWe TpoeKmuH Toimdapa’.
CpaBHEHHE UX OTHOCUTENbHON 3(P(PEKTUBHOCTH.

18. Ha 3anatusax Obula paccMOTpeHa HEINpepbIBHAs peaju3alusi CTeKa Ha 0a3ze OrpaHMuYE€HHOTO

BekTopa. Kakuwe wmeTompl 3TOM peanu3aluy JaHHOTO KOHTEWHepa W KaKk HMEHHO HYXKHO
MOTU(PUITUPOBATh, YTOOBI MPH pabOTe C METBIMH YHCIIaMU KOHTEHHep "Tepsut Hyau'": 100aBHUTH
CKOJIb YTOJTHO MHOTO HYJEW MOXHO ObUIO ObI BCETra, a B3ATh HU OJHOTO HYJIS HE MOIy4aaoch Obl
HuKorna?

19. OnuimuTe HECKOIBKUMU MPEUIOKEHUSIMU UICI0 HEMPEPBIBHON peanu3aluy KoHTelHepa "Tpu
CTEKa, OTPaHUYEHHBIE B COBOKYIHOCTU" U peaau3ylTe METO/bl HHUIANIU3AUK (KOHCTPYKTOp) U
W3BIICUCHUS DIIEMEHTA U3 KOHTEHHepa.

20. Onumure HECKOJIBKUMHU TMPEIJIOKEHUSIMU MJICI0 HENPEPHIBHOW peanus3aliy KOoHTeiHepa
"OrpaHMYEHHOE MHOXXECTBO (JMHEHHBIA TOWCK)" W pealu3yidTe MeTOIbl HHHIMATU3alun
(KOHCTPYKTOp) U J00aBIECHHUS JIEMEHTA B KOHTEIHE.

21. Ha 3ansTusx Obl1a paccMOTpeHa HETpephIBHAS peaiu3alus ouepenn Ha 6a3e OrpaHU4YeHHOTO
BekTopa. Kakue wmeTtompl 3TOH peanu3aluu JaHHOTO KOHTEMHepa W Kak HMMEHHO HYXKHO
MOIUGUIIUPOBaTh, YTOOBI MPH pabOTe C LETBIMU YHCIIaMU KOHTEeHHep "paboTan cymmaropom':
IIpU B3ATHUHU 3JIEMEHTA BO3Bpallaach Obl CyMMa BCEX AJIEMEHTOB, COAEPIKABIIUXCS B KOHTEHHEpE
JI0 U3BJIEUEHUS ITOTO dIIeMeHTa?

22. Onumure HECKOIBKUMU MPEATIOKEHUSIMU UCI0 HEIIPEPHIBHOW peanu3aluy KOHTelHepa "Tpu
CTEKa, OTPAaHMYEHHBIE B COBOKYMHOCTU" U peajn3yiTe METOMIbl MHUIHAIU3AINH (KOHCTPYKTOp) U
n00aBIICHUSI AJIEMEHTA B KOHTEHHED.

23. Onumure HECKOJIBKUMHU TMPEIJIOKESHUSIMU HJICI0 HEMPEpPhIBHOW peanu3alii KOHTeiHepa
"OrpaHUYE€HHOE MHOXXECTBO (JBOMYHBIA TOUCK)" M pealn3ylTe METOAbl HMHHUIIMAIU3AIUN
(KOHCTPYKTOP) U yAaJIeHUs dJIeMEHTa U3 KOHTeHepa.

24. Ha 3ansTusax Oblla paccCMOTpEHa HENpepbIBHAs peanu3alvs cTeka Ha 0a3e OorpaHuYeHHOTO
BekTopa. Kakue wmeTompl 3TOH peanu3aluy JaHHOTO KOHTEWHepa W KaK HMEHHO HYXKHO
MOTU(DUIIUPOBATH, YTOOBI MPU PabOTE C MENBIMH YHCIAMU KOHTEHHEp "yaIBauBaiI HyJau'": MOJIOKUB
OJIUH HYIIb, BO3bMEIIH J1BA; TIOJIOKUB /1BA HYJISI, U3BICUEIIH YETHIPE ...

25. Onummure HECKOIBKUMU MPEATIOKEHUSIMU U0 HENIPEPHIBHOM peann3alnuy KoHTeliHepa "nBa
CTEKa, OTPaHMYEHHBIE B COBOKYMHOCTU" U peaju3yiTe METOIbl MHUIIHANIU3AINH (KOHCTPYKTOp) U
W3BJICYCHUS AIEMEHTA U3 KOHTEHHEPA.

26. Onumure HECKOJIbKUMHU TMPEAJIOKEHUSIMU HJICI0 HEMPEpPhIBHOW peanu3alii KOHTeiHepa
"OrpaHUYEeHHOE MHOXXECTBO (JBOMYHBIA TMOUCK)" M pealn3ylTe METOAbl HMHHUIHMAIU3AIUN
(KOHCTPYKTOP) U A00aBJIECHUS dJIEMEHTA B KOHTEIHE.

27. Ha 3anaTusx Obuta paccMOTpeHa HETpephIBHAS pealn3anus ouepea Ha 6a3e orpaHu4eHHOTO
BekTopa. Kakue wmeTompl 3TOH peanu3aluy JaHHOTO KOHTEHHepa W KaK KMEHHO HYXKHO
Moau(UIUpOBaTh, YTOOBI MPU pabOTe C HEIBIMU YHUCIAMU KOHTEHHEp "OMOJOBUHHMBAI JABOMKH':
MOJIOKUB OJIHY JIBOIKY, B3ATh €€ HUKOTJIA HE CMOXKEIIIb; [TOJIOKUB JIBE IBOMKU MOIPSI, N3BICUENID



MIOTOM TOJIBKO OJTHY JIBOMKY; ITOJIOKUB YETHIPE JBOMKH MOAPSI, U3BJICUELID ABE TBOMKHU. ..

28. OnuimmMre HECKONBKUMU NPEATIOKECHUSIMH UICK HENIPEPHIBHOW pealn3alluy KOHTEHepa "Ba
CTEKa, OTPaHUYEHHBIE B COBOKYIHOCTU" U peaju3yiTe METO/bl MHUIHAIU3ANH (KOHCTPYKTOp) U
n00aBIIeHUS JIEMEHTa B KOHTEHHED.

29. Onumure HECKOJIbKUMHU TMPEIJIOKEHUSIMU MJICI0 HENPEPhIBHOW peanu3alii KOHTeiHepa
"OrpaHU4eHHOE MHOXXECTBO (JIBOMYHBIA MOUCK)" W peaau3yidTe MEeTOAbl HHULUAIU3ALUU
(KOHCTPYKTOP) U yAaJIeHUs dJIEMEHTa U3 KOHTeHHepa.

30.  Ha 3aHATusX ObUIa pacCMOTPEHA HENpepbIBHAs peaju3alus cTeka Ha 0a3e OrpaHUYeHHOTrO
BekTopa. Kakue wmeTtonpl 3TOH peanu3aluu JaHHOTO KOHTEHHepa W KaKk HMEHHO HYKHO
MoAu(UIMPOBaTh, YTOOBI MpH PabOTE € LEIBIMU YHCIAaMM KOHTeWHep "yaBauBajl €AMHUIBI U
OTIOJIOBUHUBAJ JIBOMKU': TOJOXHUB €IMHUILY, W3BIEUENIb JBOMKY; MOJOKHUB JIBOMKY, U3BJIECUEIIH
CAMHMUILY; [TOJIOKUB TPOUKY, U3BJICYEILb TPOMKY; MOJI0KUB YETBEPKY, U3BICUEID YETBEPKY...

31. BuyTtpennue coptupoBku. X OCHOBHbIE XapakTepuCTUKU. OCHOBHBIE pPacCMOTpPEHHBIE B
Kypc€ aJrOpuTMbl BHYTPEHHUX COPTHPOBOK.

32. CoprupoBKa NHpPOCTHIMH BKJIIOUEHUSIMH (peanu3anusi). AHalIW3 CIOKHOCTU (HWXKHHE U
BEPXHHE OLIEHKHU JJIsl YNCJIa CPABHEHUH U MEPECHIIOK).

33. CopTtupoBKa TPOCTHIM BBIOOpOM (peanu3arusi). AHalu3 CI0KHOCTU (HIDKHHE U BEPXHHUE
OLIEHKH JJISl YUCJIa CPABHEHHUH U MEPECHUIOK).

34, CopTtupoBka TpoCThIM OOMEHOM (peanu3anusi). AHaIU3 CIOKHOCTH (HUKHUE M BEPXHUE
OLIEHKH JJISl YUCJIa CPAaBHEHUH U NEPECHUIOK).

35. CoprupoBka ciusgHueM. E€ oCHOBHBIE XapaKTEpUCTHKHU (BKJIIOYAsi BPEMEHHYIO U EMKOCTHYIO
CJIO)KHOCTbD B JIYUIIEM U XY/IIEM CITydyasix).

36. CoprupoBka nojacuéroM. E€ ocHOBHbIE XapaKTEpUCTUKH (BKJIIOYas BPEMEHHYIO U EMKOCTHYIO
CJIO’KHOCTbD B JIYUIIEM U XY/IIEM CITydyasx).

37. Wnes ObicTpoit coptupoBku. PasneneHne wmaccuBa M peKypcuBHas Bepcusi ObICTpoid
COPTUPOBKHU ((PpparMeHThl peanuzanun). OueHkr 3pGEeKTUBHOCTH OBICTPOI COPTUPOBKH B JTyUIIIEM
U Xyauem ciayyasx (C MOMOIIbI0 PEKyppPEHTHOIO COOTHOIIEHHS M TEOPEMbI O PEKYpPPEHTHBIX
OIICHKAX ).

38. Wnes nupamupaneHoil coptupoBku. OnperneseHne NUpaMubl (COPTUPYIOIIETO JepeBa) Ha
maccuBe. OueHka 3pQEeKTUBHOCTH MUPaMHIAIBLHON COPTUPOBKH B Xy/AIIEM CIIydae.

39.  Buemnune coptupoBku. OCHOBHBIE pAcCMOTPEHHBIE B Kypce QJITOPUTMbI BHEIIHUX
COPTHUPOBOK (C M3JI0KEHHEM HJICH peaTn3aliim).

40.  OntuMmuzanus aarOpUTMOB BHEIIHMX COPTHPOBOK 3a CYET HMCIONB30BAHHS OINEPAaTHBHOMN
NaMATH 1 OI[EHKa I0Jy4aeMOT0 BBIUTPHINIA B CKOPOCTH PabOTHI.

41.  Merogs! sort u sort_by kiacca Enumerable crannaptHoii OnbnanoTtexu s3pika Ruby. [Tpumepst
UX MCIIOJb30BaHMS M PEKOMEHIAINH 110 X TPUMEHEHHIO.

42.  Pacmnonoxute cienyronire GyHKIUHA B TOPSJIKE YBEIHMYEHHS CKOPOCTH MX POCTa, OTMETHB
cpenu Hux $\Theta$-skBuBanentueie: $f(n) = 18, $g(n) = n"{1/\log n}$, $h(n) =\log n$.

43.  Pacmonoxute cienyrone GyHKIUHA B TOPSJIKE YBEIHMYEHHS CKOPOCTH MX POCTa, OTMETHB

cpeau Hux $\Theta$-sxBuBanentasie: $f(n) = \log n$, $g(n)
=\log(2n)$, $h(n) = 2\log(2n)$.

44.  BOCMHOIB30BABIIICH TEOPEMOW O PEKyPPEHTHBIX COOTHOILICHHSX, HAWUJNUTE ACHMIITOTHKY
¢ynkmu $T(n)$, st kotopoit $T(n) =4T(n/2) + (2n"2+1)$.

45.  BoOCHOIB30BABIIKCH TEOPEMOW O PEKyPPEHTHBIX COOTHOILICHHSX, HAWUJNUTE ACHMIITOTHKY
¢ynkmu $T(n)$, st kotopoit $T(n) = 9T(n/3) + 3n"28.

46.  BoOCHOIB30BABIIICH TEOPEMOW O PEKYPPEHTHBIX COOTHOILICHHSX, HAWUANTE ACHMIITOTHKY
¢dynkmu $T(n)$, mst koropoit $T(n) = 2T(n/2) + n"38$.

47.  Haiimure TOYHBIC 3HAYCHHS MAaKCHMAaJbHOTO KonmmdectBa cpaBHenuit $C(n)$ u mepechbiiok

$M(n)$ snemeHTOB copTHpyeMOro maccuBa JIMHBI $n$ mmsa criemyromieir Ruby-mporpaMmsi,
peanusyroleil OIMH U3 MPOCTEUITUX aNTOPUTMOB COpTUPOBOK. [losicHuTe, Kak ObUT HAaliZIeH OTBET.
ITporpamma npunaraercs (6 BApHaHTOB).

48.  Peanusyiite MeTon, UMEIOIIUI JBa apryMeHTa (yKa3aTellb Ha Ha4yallo JBYCBA3HOIO CIHCKA U



3HauUEHHE KJIF0Ya), KOTOPBINA HMINET B 3aJaHHOM CITMCKE JIEMEHT C YKa3aHHBIM KITFOUOM, BO3BpaIiast
ero (uwnmu nil mpu OTCYTCTBMM Takoro kiwoda B crucke). [laiire ounenky sddexruBHoCTH
peam30BaHHOTO METO/IA.

49.  PeanusyiiTe MeTOA, UMEIOLIMI /1Ba apryMeHTa (ykas3arenb Ha Hadajlo OJHOCBA3HOTO CIIUCKA U
3HAYEHUE KJII0Ya), KOTOPHIA yHalsieT TEPBBIM M3 AJIEMEHTOB 3aJaHHOTO CIUCKA, WMEIOIIHI
yKa3aHHbIN K04 (CIMCOK HE MEHSETCs, €CJIM 3JIEMEHTOB C TaKUMM 3HAYCHUSMHU KJIHoua B HEM
Her). Jlalite oneHKy 3((HEKTHBHOCTH PEIM30BAHHOTO METO/IA.

50. Kaxk peanusyercs npeacrasieHue 1BOUYHOTO aepeBa? [laiite onpeneneHne 1BOUYHOTO IepeBa
noucka. Peanuzyiite Tpu anroputma 00xo/1a JBOUYHOTO JIEpPEBa.
51. [lepeuriciiure OCHOBHBIE Oll€palid C JABOMYHBIMU JEpPEeBbAMM Moucka. Onumure uaeu

peanuzanu U JaiTe OIEHKH 3(PGEKTUBHOCTH aJITOPUTMOB IMOWCKA, HAXOXKIACHUS MUHUMyMa U
MaKCUMYyMa.

52. [lepeunicniute OCHOBHBIE ONEPAMM C JABOMYHBIMU JIEPEBbIMH TOHWCKa. OMNMUIIUTE HUICIO
peanuzaiyu u gaite oreHKy 3(p(HEeKTUBHOCTH alTOPUTMa yAalIeHUs YIEMEHTa U3 JIepeBa.
53. C momompi0 TEOPEMbl O PEKYPPEHTHBIX OIICHKAaX OIICHUTE MaKCUMAaJbHYIO CIIOKHOCTD

CJIEAYIOUIMX aJTOPUTMOB: JABOMYHBIM MOMCK 3JIEMEHTA B YNOPSJOYEHHOM MaccHBE, COPTHPOBKA
CIIUSTHUEM, OBICTpasi COPTUPOBKA.

54. Teopema o HikHeH oieHKe 3()()EKTUBHOCTH aJIrOPUTMOB COPTUPOBOK, OCHOBAaHHBIX Ha
CpaBHEHUU A71eMEHTOB. E€ T0Ka3aTenbCTBO.
55. Teopema 00 orieHKe BBICOTHI CIIy4ailHOTO JepeBa moucka. E€ moka3aTensCTBO U CIEICTBUE U3

Heé 0 cepe MPUMEHUMOCTH JICPEBhEB MOUCKA O€3 YIPaBICHUS POCTOM.



