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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(hecCHOHATbHON KOMIIETEHIMH B 00JacTH 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 TEOpeTHYeCKHE 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 OOJIBIINX TaHHBIX.

. N3y4nTh TeOpeTUIEeCKUE OCHOBBI MMOCTPOCHUS U (YHKIIHOHUPOBAHUS TTOJOOHBIX CHCTEM.

OO6yueHre no AMCUUIINHE « AJTOPUTMHUECKOE POTPaMMHUPOBAHUE» HANPABIEHO HA (OPMUPOBAHUE
y 00y4aroImuxcs CleAyoINuX KOMIETeHIUH:

KOI[ M HAUMEHOBaHMe KOMIIeTeHIIii I/IH):[I/IKaTOpLI JAOCTHKCHUSA KOMIICTCHIIMH

IIK-1. Cnocoben pa3pabarsiBath TpeboBanus | MIIK-1.1. 3xars:

u MPOEKTUPOBATh nporpammHuoe | BoamoxHocTH CYIIECTBYIOIIEH
obecrieyeHue. IIPOrPaMMHO-TEXHUUYECKOM ApPXUTEKTYPBHI.
BosmoxHocTn COBPEMEHHBIX u
MIEPCIIEKTUBHBIX CPEICTB pa3paboTku
MPOrPaMMHBIX  MPOJYKTOB, TEXHHUUYECKUX
CPEICTB. Metononoruu pa3paboTku
MPOrpaMMHOTO 00OEeCIeUYeHUs U TEXHOJIOTHH
IIPOrpaMMHUPOBAHUS. Mertononorun u
TEXHOJIOTUH IIPOEKTUPOBAHMS "
UCTONb30BaHUs  0a3  fJaHHBIX.  SI3BIKH
dhopmanmzanuu (bYHKITMOHATBHBIX
cneunpukanuii. MeTonel U NPHEMBI
dbopmanuzanuu 3agad. MeTonbl U CpeicTBa

IIPOEKTUPOBAHHUS IIPOrPaMMHOTO
obecnieyeHus.  Meroasl M cpeAcTBa
IIPOEKTUPOBAHHUS IIPOrpaMMHBIX

uHTEp(DENUCoB. MeTtonapl u CpeAcTBa
MPOEKTUPOBAHUS 0a3 JaHHBIX.

[TpuHIATIB MOCTPOCHUS 171 BUJIBI
apXUTEKTYpHI KOMIIBIOTEPHOT'O
MIPOTPaMMHOTO 00ECTICUEHUS;

Tumnoseie pelieHus, OoubIMoTeKN

MIPOrpPaMMHBIX MOJyJeH, MIa0lOHBI, KIacChl
00BEKTOB, MHCIIOJb3yeMble MpPH pa3pabOTKe
MIPOTPaMMHOTO 00€CTICUEHUSI.

NIIK-1.2. Ymers:

[IpoBomute cOOp W  CUCTEMATU3ALHUIO
TpeOoBaHuUi K KOMIIBIOTEPHOMY
MIPOrpaMMHOMY 00€CIIEYEHHUIO

NPOBOJAUTH  OLEHKY H  OOOCHOBaHME
PEKOMEHIYEMBIX PELICHUM;

UCIONB30BaTh  CYLIECTBYIOIIME  TUIIOBbIE
pelieHusl W IIA0JOHBI  MPOCKTUPOBAHHS




KOMITbIOTEPHOTO IPOrpaMMHOTO

obOecrieucHus;
MIPUMEHSTh METOIBI u cpezcTBa
MPOEKTHUPOBAHUS KOMIIBIOTEPHOTO

MPOrpaMMHOTO  00eCleYeHUs,  CTPYKTYp
JaHHBIX, 0a3  JaHHBIX, MPOTPAMMHBIX

nHTEp(ENCcoB;

UIIK-1.3. Bnagets:

HNucTpymenTamu " TEXHOJIOTHSIMH
pa3paboTku TpeOOBaHUN W TPOEKTUPOBAHUS
MIPOTPaMMHOTO obecrieueHus.
WNuctpymentamu u TEXHOJIOTUSIMH

pa3pabOTKH MPOrPaMMHOTO KOJIA.

2. MecTo AMCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM NMPOrpaMMbl
Hucuumnuna «borblive JaHHBIE» OTHOCHUTCS K YHCIY D3JCKTHUBHBIX IUCIMILIAH, OCHOBHOMN
npodeccuoHaIbHON 00pa30BaTeIbHON TPOTPAMMBI.

JlucuuiinHa B3aWMOCBSI3aHA JIOTHUECKH U CONEPIKATEIIbHO-METOIUYECKA CO  CIEAYIOUTUMHU
aucuuruimHaMu 1 npaktukamu OITOIT:

. Teopust BEpOSITHOCTENW U MaTeMaTU4eCcKasi CTaTUCTHKA;
. OCHOBBI IPOrPAMMUPOBAHMS;
. ba3n1 janHbIX;
. Beb-paspaborka;
. TectupoBaHue MPOrPaMMHOTO 0OECTICUCHHS
3. CTpyKTypa U coiep:KaHue QUCIUILIUHbI

OO0mast TpyI0eMKOCTh JUCIUIUIMHBI COCTABISACT 4 3aUeTHBIX eAuHMII, T.c. 144 akajeMUYeCcKuX Jaca,
U3 HUX 72 4Yaca — caMocCTosITeNbHas paboTa CTyaeHTOB. Bce oHM ocBamBaroTCs OOy4arOIMMHUCS B
CEIbMOM CEMECTpE.

Buapl yueOHBIX 3aHATHH MO JUCIUIUIMHE: JIGKIMM — 1 dYaca B Hememto (Bcero 18 wyacom),
nabopaTopHbIe 3aHATUS — 2 Yac B Heemo (Bcero 54 yacoB). @OpMbI KOHTPOJIS — YK3aMEH.

3.1. Buabl yueOHoii paboThI H TPY10EMKOCTh

Ne CeMecTpbI
. KoanuectBo
n/n | Bux yueoHoii paGoThI YACOB Cemectp Hepneasn
ceMecTpa
1 AyIMTOpPHBbIE 3aAHATHUSA 72 7 1-15
B toMm guce:
1.1 Jlexknnn 18 7 1-15
1.2 | Cemunapckue/mpakTHIecKue 3aHsTHS
1.3 JlabopaTopHble 3aHITHS 54 7 1-15
2 CamMocTosiTeIbHAsI padoTa 72 7 1-15
3 IIpoMeskyTOUYHAs1 aTTEeCTANMS 4 16-17
DK3aMeH
HTtoro: 144

3.2. Temarudyeckuii VIAaH U3YYEHUS TUCHUTIIHHbI

TpyroeMKOCTb, Yac

Ne | AynuTopHasi padora Cam

n/ 0CTO
MU CHUILIMHBI Bcero

n fATell

bHasA




Cemun pado
apckue | Jla6o | Ilpak | Ta
Tlexu / patop | Thuec
. MIPAKTH | HbIC Kast
Yyeckue | 3aHar | moaro
3aHATH | us TOBKa
s
1 Marematuueckue OCHOBBI  aHanu3a | 35 4 13 18
AJITOPUTMOB
) [TpoexTsl «Bpimykinas o6omouka» u | 37 5 14 18
«300paskeHne NPOEKIUY TOTUAPaAy
3 Peanmzanus cTpyKTyp JaHHBIX 35 4 13 18
4 COpTHUPOBKHU 37 5 14 18
Hroro 144 18 54 72

3.3 Coneprxkanue QM CHUAININHBI
MaremaTnyecKue OCHOBbI AaHAJIU3A AJITOPUTMOB
AcuMrtoTndeckre 0003HaYeHUsI M CpaBHEHHE CKopocTel pocTa ¢yHKIni. CTaHmapTHbIe QyHKIIMHA U
0603Haqu1/151. CyMMI/IpOBaHI/Ie 1 OILICHKHU CYMM. HpI/IMeHeHI/Ie pa?;JII/ILIHBIX MarTeMaTU4YCCKUX METOI0B
JUTSL aHAJIM3a CJIOKHOCTH aJTOPUTMOB. PeKyppeHTHBIE COOTHOIIEHHUsS. MeToa MoACTaHOBKH. MeTos
utepanuii. O0mas TeopemMa 0 peKyppeHTHBIX COOTHOIICHUSX U TPUMEPHI €€ IPUMEHEHUSI.

IIpoekTsl «Bbinykias 00010uka» n «M300pakeHue MpoeKIUN NOJTHIPA

I'padmueckuit maTepdeiic mpoekra "Bremmyknas obomouka'. Momynmu u moToku B si3bike Ruby.
Monudukamuss  3TajJoHHOrO Koja mpoekta "Bemmykias o0omouka" B COOTBETCTBUH €
WHIUBUyIbHBIMU 3afaHusMu. [Ipoekt "M3o0paxeHue npoekuuu noiaudapa". 3agaHue Moudapa.
N3o00paxkeHre MPOCKIMU TONMdApa 0e3 yHaaleHWuss HEBUIUMBIX JMHUNA. TEHW W TPOCBETHL
Opnomepuble koopauHatel. Tenb orT rpanu. IlepeceueHue oTpe3ka € MOTYHIPOCTPAHCTBOM.
OnTumu3anusi 3TaJOHHOTO Koja mpoekTa "M3o0pakeHne MpoeKnuy moiudapa’: oTAeNeHUe (a3bl
BBIUKCIICHUM OT (a3bl n300pakeHus, yaaleHue qyOnukaTtoB péoep, MPeIKOMIUIISAIMS TpaHel, YUer
0COOEHHOCTEH B3aMMHOTO pacrojiokeHus: pédep W TpaHeid, rHe3poBaHue TpaHeld. Moaudukams
ATAJOHHOTO Koma mpoekra "M3o00paxkeHue mpoekuuu Tmojaudnpa’ B COOTBETCTBHM €
WHJMBUIyaIbHBIMH 33JaHUSIMU.

Peanu3zanus CTPYKTYp JaHHBIX

HemnpepsiBHBIE M CCBUIOYHBIE peann3anuu. HempepblBHas peanus3anusi OrpaHUYEHHOIO CTE€Ka W
odepenu, IBYX M TpEX CTEKOB, OTPAaHMYCHHBIX B COBOKYIHOCTH, Ha 0a3e Bektopa. OueHku
s¢dexktuBHOCTH. CCBUIOYHBIE  peanu3ali  CIHUCKOB.  Pa3nuuHble  crmocoObl  peanan3anuu
TUHAMHYECKOTO MHOXXECTBa (JIMHEHHBIM U TOCIENOBATENbHBIA TMOWCK, TaOluIa C MPSMOM
azpecanueil u OWTOBas peanm3anus). Xem-tadnuisl U xem-QyHKuu. OneHku 3GHEKTUBHOCTH.
JlepeBbsi M OCHOBHBIE ONIPEIEIICHHUS, CBA3aHHbIE C HUMH. IIperncraBieHHE KOPHEBBIX JEPEBHEB
(IBOMYHBIX U CUJILHO BeTBAIIMXCS). J|BOWYHBIE IepeBhbs OUCKA U onepaiuu HaJa HUMH. [locTpoenue
uaeanbHo cOaTaHCUPOBAHHOTO JEpeBa C 3aJaHHBIM YHCJIOM Y3JI0B M ero o0Xox (Tpu BapuaHTa).
OneHka BBICOTBI CIIyYalHOTO IBOMYHOTO JIEPEBA MTOUCKA. AHAJIN3 IOMCKA C BKIOYEHHEM I10 JEPEBY U
BeIBOIbI M3 Hero. [lpencraBnenne o0 wuaeansHO cOamaHcupoBaHHBIX, ABJI u KpacHO-4€pHBIX
JBOMYHBIX JEPEBbAX MOUCKa. MIX cpaBHUTENbHBIE XapaKTEPUCTUKH U 001aCTH TPUMEHEHUS.

CoprupoBku

BHyTpeHHME COPTUPOBKU U UX OCHOBHBIE XapaKTepUCTUKU. COPTUPOBKA MIPOCTHIMU BKIFOUEHUSIMHU U
aHanu3 e€ cioxHOCTH. COpPTUPOBKH MPOCTHIM BBIOOPOM U TPOCTBIM oOMeHoM. [Ipocreiimue
MOJU(HKALNUN My3bIPHKOBON COPTHPOBKH. AHanu3 cioxHocTH. CopTupoBka ciusiHueM. OneHkn eé
E€MKOCTHON M BpeMeHHOU 3()()EeKTUBHOCTH C MOMOIIBIO TEOPEMBI O PEKYPPEHTHBIX olleHKaX. Wnes




MUpaMHUIaJIbHOW COPTUPOBKHU (COPTUPOBKHU € MOMOIIBIO Kyun). Peanuzanus nupaMuisl Ha MacCHUBE.
HToroBsiif anropuT™ U aHayiu3 3pPEeKTHBHOCTH MUPaMHUIAIbHOM COPTUPOBKH. bbicTpast copTHpoBKa.
PexypcuBHass u wutepanmonHas Bepcun. OineHka TyOuHBI cTeka. CpaBHEHHE OBICTpOH U
NUpaMHUIaJIbHOW COpTUPOBOK. BHemHue coprupoBku. [Ipocroe, ecTecTBEHHOE M MHOIOIYTEBOE
cnusiHue. MHorogasHas COpTUPOBKa M HayallbHOE pacnpesesenue cepuid. OneHku 3pPeKTUBHOCTH U
METO/Ibl MOBBIIIEHUE CKOPOCTH pabOThl BHEIIHMX COPTHPOBOK. Teopema O HMKHEH IpaHMLE dyHcia
OOMEHOB JIi IPOU3BOJIBHOIO QJITOPUTMa BHYTpPEHHEH cOpTHUpOBKU. [Ipumepbl ajabTepHaTHBHBIX
Oosiee OBICTPBIX AJNTOPUTMOB (COPTUPOBKA MOACYETOM M LuU(poBas copTupoBka). [IpumeneHue
TEOPEMBbl O PEKYPPEHTHBIX OLIEHKax JUIsl T[OJy4eHHUs OIIEHOK BpeMEeHHOW 3((PEeKTUBHOCTH
nUpaMUIaIbHOM U OBICTPOH (B Xy/IIIEM, JIyUIIeM U CPETHEM CIydae) COPTUPOBOK.

4. Y4ueoHo-MeToau4eckoe 1 MHGOPMALIMOHHOE 00ecreyeHue
4.1. OcHoBHas JuTeparypa
l. Meiiep, b. UHCTpyMeHTBI, alrOpUTMBI M CTPYKTYPbI JaHHBIX : ydeOHoe nmocobue / b. Meiiep.
— 2-¢ mna. — MockBa : MHTYUT, 2016. — 542 c.— Tekcr: asnexTpoHHblii // JlaHb

3NeKTpOHHO-OnbanoTeyHas cucrema. — URL: https://e.lanbook.com/book/100603 (nara obparueHus:
25.09.2023). — Pexxum goctyna: 1Jisi aBTOPHU3. TOJIB30BaTENCH.

2. CeipomsitHEKOB, B. I1. CTpyKTYyphI 1 anroput™bl 00padoTku naHHBIX: [IpakTuky™m : yueOHOe
nocobue / B. II. CeipomsatHukoB. — Mocksa : PTY MUPDA, 2020. — 244 c.— Teker:
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-ONOINOTETHAS cUCTeMa. — URL:
https://e.lanbook.com/book/163915 (mara obpamenus: 25.09.2023). — Pexum poctyma: s

aBTOpU3. MOJIb30BATEIICH.

4.2. JlomosHMTeJdbHAs JUTEPaTypa

1. AmnanaceBud, C. A. CTpyKTyphl B aJTOPUTMBbI 00pabOTKM MaHHBIX. JIMHEHHBIE CTPYKTYPHI :
yuebnoe mocobue / C. A. AmanaceBuu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c. — ISBN
978-5-8114-3366-7. — TekcT : aneKTpoHHBIH // JlaHb : AIEKTPOHHO-OMOIMOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/206261 (mara obpamenus: 25.09.2023). — Pexxum nocryma: uis
aBTOPH3. MOJIH30BATEICH.

2. Maxkmanos, A. B. bonemme manneie. Big Data / A. B. Makmanos, A. E. XKypasnes, JI. H.
Tempbikapp. — 3-e wm3a., crep. — Cankr-IlerepOypr : Jlawp, 2023. — 188 c¢. — ISBN
978-5-507-46866-9. — TekcT : 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA. —
URL: https://e.lanbook.com/book/322664 (mara obpamenus: 25.09.2023). — Pexum noctymna: s
ABTOPU3. ITOJIb30BATEIICH.

3. HypmaroBa, E. B. Vmpasnenwe OonpmmMu 0a3aMd JTAHHBIX M BBICOKOHATPY)KEHHBIMHU
cuctemamu : yaeOHnoe nocobue / E. B. Hypmarosa, P. ®@. Xanabus, JI. B. Byauna. — Mockga : PTY
MUPDA, 2019. — 120 c¢. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOINOTEUHAsT CUCTEMa. —

URL: https://e.lanbook.com/book/171496 (nmara obpamenus: 25.09.2023). — Pexxum nocrymna: uis
aBTOPU3. MTOJIb30BATEICH.

4.3 JIeKTPOHHBbIE 00pa30BaTe/IbHbIE PecypChl
DNeKTpOoHHBIN 00pa3oBareIbHBINA pecypc TexHomoruu o0padoTKH OOBIIIX JAHHBIX:

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

5. MarepuaJjJibHO-TEXHUYECKOE o0ecneyeHune
5.1 TpeGoBanusi K 000PY10BAHUIO U MOMEILEHUIO VIS 3aHATHI
JlaGopatopHble pabOTBl U camocTosTeNbHas padoTa CTYACHTOB JOJKHBI MPOBOAUTHCS B
CIELMAJIM3UPOBAHHON ayJUTOpPUU, OCHAIICHHOW COBPEMEHHOW OPITEXHUKOW M IEPCOHAIBHBIMU
KOMITBIOTEPAMH C TMPOTpaMMHBIM 00ECII€YeHHEM B COOTBETCTBHM C TEMAaTHUKOW M3y4aeMoro
Mmarepuana. Uumcimo paboymx MECT B aylIUTOPUU JODKHO OBITH JIOCTATOYHBIM I OOCCTICUCHUS
UHAMBHUIYaJIbHON paboThl cTyaeHToB. Pabouee Mecto mpernonaBaTelniss TOMKHO OBITh OCHAIIEHBI


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

COBPEMEHHBIM KOMITBIOTEPOM C TOIKIIOUEHHBIM K HEMY IMPOCKTOPOM Ha HACTEHHBIN JKpaH, WA
MHBIM aHAJIOTUYHBIM O (P)YHKLIHMOHATIBHOMY Ha3HAYEHUIO 00OPYI0OBAHUEM.
5.2 TpebGoBaHuUsI K MPOrPaMMHOMY 0O€CTIEUEHHIO
JUi1s1 BBIIIOJTHEHHUS JTa0OPaTOPHBIX PadOT M CaMOCTOSTENbHOM paboThl HEOOXOAUMO ClEyIoLIee
MIpOrpaMMHOE OOecrieyeHue:
1. Microsoft Windows.
2. Notepad—++.
3. Microsoft office.
4 Be6-6pay3zep, Chrome.

6. MeTtonnueckne peKoOMeHAAUH

6.1. Meroanuyeckue peKOMEHIAIMH JIs1 PENoJaBaTeJIsl 110 OPraHu3anuu 00y4eHHus

1. IIpy moAroToBke K 3aHATUSAM CJEIyeT NMpEeABAPUTENBHO MpopadoTaTh MaTepuai 3aHATHS,
IIPELYCMOTPEB €r0 MoJadyy TOYHO B OTBEAECHHOE JJIS 3TOro Bpems 3aHATuA. ClieayeT NOATOTOBUTH
HCO6XOI[I/IMI>I€ Marcepualibl — TCOPETUYCCKHUEC CBCIACHUSA, 3aJa4u U JP. HpI/I IMPOBCACHHUUN 3aHATHA
clleflyeT KOHTPOJIUPOBATh IMOJayy Marepuana M pelleHHe 3aJaHuil ¢ ydyeToM y4eOHOro BpeMeHH,
OTBECACHHOI'O J1JIA 3aHATHA.

2. Ilpu mpoBepke paboT ¥ OTYETOB CIEIYET YUUTHIBATH HE TOJIBKO NMPABHIBHOCTh BBITOJHEHUS
3aI[aHI/II>'I, HO U OIITUMAJIBHOCTH BI)I6paHHI)IX MCTOAOB PCHICHUA, ITPABUJIIBHOCTD BBITIOJIHCHUA BCEX €CTO
I11aroB.

3. Ilpu opraHuzanuu MU NOPOBEACHMS SK3aMEHOB B IPAKTHUKO-OPUEHTHPOBAHHOW (opme
CJIelyeT UCMONIb30BaTh YTBEPKICHHbIE Kadeapoir MeToauueckue peKoMeH JaliH.

6.2. Metoauyeckne yKazaHus I 00y4arOIIMXCS 10 OCBOCHHUIO TUCHUIIMHBI

I/I3y‘-IGHI/IC JOUCHUITIINHBI OCYHICCTBJ'IFIGTCFI B CTpOFOM COOTBETCTBUH C IICJ'[GBOI?I yCTaHOBKOﬁ B
TECHOM B3aMMOCBSI3M C Y4ueOHbIM MIaHOM. OCHOBOW TEOPETUYECKOW TMOATOTOBKU CTYIACHTOB
SIBJISIFOTCSL QyIUTOPHBIE 3aHTHS, JIA0OPATOPHBIE PaOOTHI.

B mpomecce camocTosTenbHON pabOThl CTYAEHTHI 3aKpPEIUISIOT W YDIyONSIOT 3HAaHMS,
HOHy‘IGHHLIC BO BpeMﬂ aYI[I/ITOpHBIX 3aH$ITI/II71, I[Opa6aTI>IBaIOT KOHCIICKTBI M 3aIlMCH, I'OTOBATCA K
IPOBEACHUIO M 00pabaThIBAIOT pPe3yNIbTaThl J1a00OpaTOPHBIX PabOT, TOTOBATCS K MPOMEKYTOUHOMN
aTTeCTAIlNH, a TAKXKE CAMOCTOSTEIBHO M3Y4alOT OT/EIbHbBIE TEMBI Y4eOHOU POTPaMMBI.

Ha 3aHATHAX CTyZeHTOB, B TOM 4YHCIIE MPEANOJIAraloliiX MPAKTHYECKYIO AESTeIbHOCTD,
OCYILIECTBIICTCS 3aKPEIUICHUE MOJyYCHHBIX, B TOM YHUCJIE U B MPOIECCE CAMOCTOSTEIHHOM paboThI,
3Hanuid. Ocoboe BHHMMaHHE oOOpamaercss Ha pPa3BUTHE YMEHHH W HAaBBIKOB YCTAaHOBJICHHS CBS3U
TIOJIOKCHHUI TEOPUH C MPOPECCUOHATILHOM JEATSIILHOCTHIO OYIYIIETO CIIeUaINCTa.

CamocrosiTenbHass paboTa OCYyIIECTBISETCS WHAMBUAYalTbHO. KOHTpOIb caMocCTOATENbHON
paboThl opraHu3yeTcs B AByX (popmax:

° CaMOKOHTPOJIb U CAMOOIIEHKA CTY/ICHTA;

° KOHTPOJIb CO CTOPOHBI MPEToiaBaTeseH (TeKy i 1 MPOMEKYTOUHBIN ).

Kputepusimu O1IeHKH pe3ylIbTaTOB CaMOCTOSITEIILHOW PabOThI CTY/ICHTA SBJISIFOTCS:

° YPOBEHb OCBOCHHUS CTYIEHTOM yU4eOHOr0 Marepuaa;

° YMEHUSl CTYJCHTa HCIOJIbh30BaTh TEOPETUYECKHE 3HAHMS TPU BBITIOJHEHUH MPAKTHYECKHX
3amay;

° c(hOpPMHPOBAHHOCTh KOMIICTCHITHIA;

° odopMIIeHHE MaTepralia B COOTBETCTBUHU C TPEOOBAHUSIMHU.

7. ®oHI OLIEHOUYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI U OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHUsI
B mpornecce 00ydeHHs] UCTIONB3YIOTCS CIIEAYIOIINE OIIEHOYHBIC (DOPMBI CaMOCTOSTEIBLHON padOTHI
CTY/ICHTOB, OIIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH U TPOMEKYTOUHBIX aTTeCTallU:
. IIPOBEPKA JTOMAITHUX 3aJaHUI;
. MPOBEpPKa TOTOBHOCTH CTYJACHTOB K MPOBEACHUIO TaOOPATOPHBIX padoT;



. IIPOBEPKA BBIMOJIHEHHBIX J1a00paTOPHBIX padoT;
. MIPOBEpPKa KypCOBBIX PaboT;
. IIPOBE/ICHUE DK3aMEHa.

7.2 llIkaj1a ¥ KPUTEPUH OLICHMBAHMS Pe3yIbTATOB 00y4YeHUs

IToxa3aresieM oLleHUBAHMSA KOMIIETEHIIMII HA Pa3IMYHbIX 3TANaX UX (POPMHUPOBAHMS
SIBJISIETCH JOCTH/KEHHE 00yYAIOIMMHUCS IJIAHMPYEMBIX Pe3yJIbTaTOB 00y4eHuUs 10

AUCHHUITIJINHC.

IHoka3zarean

Kpurepun onenuBanus

2

3

4

5

IK-1. Cnnocoden pa3padarsiBaTh TP

e00BaHMs ¥ IPOEKTHPOBATH NPOIrPaAMMHOe o0ecredeHue.

I1K-1.1. 3HaTh:

Bo3MmokHOCTH
CYILIECTBYIOILIEH
MPOrpaMMHO-TEXH
HYeCKOi
APXUTEKTYPBHI.
Bo3MmoxxHoCTH
COBPEMEHHBIX |
MEPCTICKTUBHBIX
CpencTB
pa3paboTku
MIPOrpaMMHBIX
MIPOAYKTOB,
TEXHUYECKUX
CPEICTB.
MeTtononoruu
pa3paboTku
MIPOTPaMMHOTO
obecrnieueHus u
TEXHOJIOTHH
MPOrpaMMHUPOBaH
ua. Meromonoruu
u TEXHOJIOTUU
MIPOCKTUPOBAHUS
U UCIOJIb30BaHUS
0a3 TAHHBIX.
S3pIKN
dhopmanuzanum
(byHKIMOHATBHBIX
cnenudukaui.
MeTonpl u
MIPUEMBI
dbopmanmzanuu
3aga4. MeTonpl U
CpencTBa
MIPOCKTUPOBAHUS

OO6yuaromuiics
JEMOHCTPHUPYET
MIOJIHOE
OTCYTCTBHE WU
HEIOCTATOYHOE
COOTBETCTBUE
MaTepuaity
JHCIATLINHEI
3HAHUH,
BO3MOKHOCTH
CYILIECTBYIOILEH
MPOTrPaMMHO-TEXH
HYeCcKoi
APXUTEKTYPBHI.
BosmoxHOoCTH
COBPEMEHHBIX U
MEePCIEKTUBHBIX
CpelCTB
pa3paboTKu
MIPOTPaMMHBIX
MIPOAYKTOB,
TEXHUYCCKHUX
CPEICTB.
MeTomonoruu
pa3paboTKu
MIPOTPaMMHOTO
obecrnieyeHus u
TEXHOJIOTUH
MporpaMMHUPOBaH
nus. Merogonoruu
M TEXHOJIOTUH
MIPOEKTUPOBAHUS
M UCITOIL30BaHUS
0a3 JaHHBIX.
SI3BIKN
dhopmanm3anum

OO6yuaromuiics
JEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBUE
CIETYIOIINX
3HAHHMH,
BosmoxHOCTH
CYIIECTBYIOIIEH
MPOrpaMMHO-TEXH
HYCCKOM
APXUTEKTYPBHIL.
BO3MOKHOCTH
COBPEMEHHBIX U
MIEPCIICKTUBHBIX
CpeICTB
pa3paboTKu
MIPOrpaMMHBIX
MPOIYKTOB,
TEXHUYECKHX
CPEICTB.
Mertononorun
pa3paboTKu
MIPOrpaMMHOTO
obecreueHus U
TEXHOJIOTUH
porpaMMHUpOBaH
usa. Metonosgoruu
Y TEXHOJIOTUH
MIPOCKTUPOBAHMS
Y HCIIOJIb30BaHUS
0a3 JaHHBIX.
SI3pIKH
dbopmanuzamn
(yHKIIMOHATBHBIX
crienuuKaIum.
MeTtons u

OO6yuaromuiics
JIEMOHCTPHUPYET
YaCTHYIHOE
COOTBETCTBHUE
CJIEYIOIINX
3HAHHUIA,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIIUHA
JIACIATLIHHEI
BO3MOKHOCTH
CyIIECTBYIOILIEH
MPOTPAMMHO-TEXH
MYeCKOM
APXUTEKTYPBHI.
Bo3moxHOCTH
COBPEMEHHBIX U
MEePCIEKTUBHBIX
CpEICTB
pa3paboTKu
MPOTPAMMHBIX
MPOYKTOB,
TEXHUYECKUX
CpEICTB.
MeTtoposorun
pa3paboTku
MPOTPAMMHOTO
oOecreucHus 1
TEXHOJOTUH
porpaMMHUpOBaH
na. Merongoiaoruu
Y TEXHOJIOTUH
MPOEKTUPOBAHUS
Y HCIIOJIL30BaHMS
0a3 JaHHBIX.
SI3pIKH

Ob6yuatomuiics
JTEMOHCTPHUPYET
MMOJIHOE
COOTBETCTBUE
CIIEIYIOIINX
3HAHH,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHITNI
JUCHHUILIMHBI
BO3MOKHOCTH
CYIIECTBYIOIIEH
MPOrpaMMHO-TEXH
MYeCKOi
APXUTEKTYPBHIL.
Bo3MmoxkaOCTH
COBPEMEHHBIX U
MEePCIEKTUBHBIX
CpeICTB
pa3paboTku
MIPOrpaMMHBIX
MIPOYKTOB,
TEXHUYECKUX
CPEIICTB.
MeTtoponorun
pa3paboTku
MIPOTrPaMMHOTO
obOecrieueHus u
TEXHOJIOTHH
MporpaMMHUpOBaH
usa. Metonoaoruu
H TEXHOJIOTUH
MIPOCKTUPOBAHUS
M MCITOIL30BaHMS
0a3 JaHHBIX.
SI3pIKHT




MIPOTPaMMHOTO
obOecrieyeHusl.
MeTtoab! u
cpelcTBa
MIPOCKTUPOBAHUS
MIPOTPaMMHBIX
uHTEp(ENCOoB.
MeTonp! u
cpencTaa
MIPOCKTUPOBAHHUS
0a3 JaHHBIX.
[TpuHIUIIBL
MMOCTPOCHUS 51
BHUIBI
APXUTEKTYPBI
KOMITBIOTEPHOTO
MIPOTPaMMHOTO
obOecrieucHus;
Tumossie
pelIeHus,
OMOIHOTEKH
MIPOTPaMMHBIX
MOAYJEMN,
IA0JIOHBI, KJIACChI
O0OBEKTOB,
UCIIONb3yEeMbIE
npu  paspaborke
MPOrPaMMHOTO
obOecrieueHus.

(yHKIIMOHATBHBIX
cnerupuKaui.
Mertons! 1
MIPUEMBI
dhopmanuzanuu
3aja4. MeToasl 1
cpencrTpa
MIPOEKTUPOBAHUS
MIPOrPaMMHOTO
obOecrieueHus.
MeTtonn! u
cpencTBa
MTPOCKTHPOBAHHUS
MPOrPaMMHBIX
uHTepdecos.
MeTtonn! u
cpencrTpa
MIPOEKTUPOBAHUS
0a3 JaHHbIX.
[IpuHIUIIBL
MTOCTPOCHUS
APXUTEKTYPBI
MIPOrPaMMHOTO
obOecrieueHUs U
BHUIBI
APXUTEKTYPBI
MIPOrPaMMHOTO
o0OecrieueHusl.
TwumoBeie
pelieHus,
OuOIHOTEKHN
MIPOrPaMMHBIX
MOZYJIEH,
1m1abJI0HEbI, KJIACChl
0OBEKTOB,
HCIIONB3yEeMbIe
IpH pa3zpadboTke
MPOrPaMMHOTO
obecneueHus. .

MIPUEMBI
dbopmanuzanu
3aga4. MeTonnl 1
cpencTaa
MIPOCKTUPOBAHMS
IPOrPaMMHOTO
obecreyeHus.
Metonp! u
cpencTaa
MPOEKTUPOBAHUS
IPOTPaMMHBIX
UHTEpdEICcOoB.
Metons n
cpencTaa
MIPOCKTUPOBAHHUS
0a3 JaHHBIX.
[TpunHIUTIBI
MOCTPOEHUS
APXUTEKTYPBI
POrPaMMHOTO
obecreuyeHus 1
BHBI
APXUTEKTYPBI
IPOrPaMMHOTO
obecreyeHus.
TumnoBsie
pelIeHus,
OuOIMOTEKU
IPOrPaMMHBIX
MOJYJIEH,
1a0JIOHEI, KJIACChI
00BEKTOB,
HCITIOJIb3yEeMbIe
npu pazpaboTke
IPOrPaMMHOTO
obOecrieucHus.
Honyckarores
3HAYMTEIIbHBIC
OIIHOKHU,
MPOSIBISIETCS
HEJIOCTATOYHOCTh
3HaHUH, 110 pALY
MOKa3aTeyeH,
oOyuaromuiics
HCIIBITHIBAET
3HAYUTENIbHEIE
3aTpyIHEHUS TIPH
OTICPUPOBAHUHU
3HAHHUSIMH TIPH HX
nepeHoce Ha
HOBBIC CUTYAaI[HH.

dhopmanuzam
(yHKIMOHATBHBIX
crienuduKaui.
Metonpl u
MIPUEMBI
dbopmanuzanyu
3aga4. MeTonsl u
CpencTBa
MIPOCKTUPOBAHHUS
POrPaMMHOTO
obecrneyeHus.
MeTonp! 1
cpencTaa
MPOEKTUPOBAHUS
MIPOTPaMMHBIX
uHTEepdEiicoB.
MeTonp! 1
CpencTBa
MIPOCKTHPOBAHHUS
0a3 JaHHBIX.
[TpuHIIMTIBL
MOCTPOCHUS
APXUTEKTYPBI
MPOrPaMMHOTO
obecrieueHus 1
BHIBI
APXUTEKTYPBI
MPOrPaMMHOTO
obecneycHus.
Tumnossie
pelIeHuUs,
OMOIHNOTEKHU
IIPOTPaMMHBIX
MOJYJIEH,
1a0JIOHEI, KIACChI
00OBEKTOB,
UCTIOTb3yEeMbIe
npu pa3paboTke
IPOrPaMMHOTO
obecrieuenus. Ho
JIOITYCKAFOTCS
HE3HAUYUTEIbHBIE
OIIIHOKH,
HETOYHOCTH,
3aTpPyIHEHUS TIPU
aHAITUTHYECKUX
oTiepaIusX.

dhopmanuzanuu
(byHKIMOHATBHBIX
cnienudukanui.
MeTtoab! u
MIPUEMBI
dbopmanmuzanuu
3agad. Metonsl u
cpelcTBa
MIPOCKTHPOBAHHUS
MPOrPaMMHOTO
obecrieueHus.
MeTtonab! u
cpencTaa
MIPOEKTUPOBAHHUS
MIPOTPaMMHBIX
uHTEpdEeicoB.
MeTons! 1
cpencTBa
MIPOCKTHPOBAHHUS
0a3 JaHHBIX.
[TpunIIMTIEL
MOCTPOCHUS
APXUTCKTYPBI
MPOrPaMMHOTO
obecreyeHus 1
BHIBI
APXUTCKTYPBI
MPOrPaMMHOTO
obOecreueHus.
Tumnossie
pelICHHUS,
OMOIHNOTEKHU
MIPOTPaMMHBIX
MOZYJEH,
I1a0JIOHBI, KIaCChI
00BEKTOB,
UCTIOTb3yEeMbIe
pu pa3paboTke
MIPOrPaMMHOTO
o0OecrieyeHUsI.
CsoOoguHo
oTrepupyer
PUOOPETEHHBIMU
3HAHHUSIMHU.




ITK-1.2. ymeTs: OO6yuaromuiics He | OOy4varomnuiics OOyuaromuiics B OOyuaromuiics B
ymeer IIpoBoauTh | 4aCTUYHO yMEET HC MOJHOM TIOJTHOM 00BbEME
TIposoauts cbop 1 c6op u IIposonuTh c60p 1 | 06bEMe yMeeT ymeet IIpoBonuTh
CHCTeMaTH%aumO cucremaruzauuio | cucremaruszauuio | ITpoBoauts c6op u | cbop u
TpeOoBaHUI ¥ | Tpe6osanuit TpeGOBaHMH K CHUCTEMATU3ALNI0 | CHCTEeMaTH3aluIo
KOMIIBIOTCPHOMY KOMIIBIOTEPHOMY KOMITbIOTEPHOMY TpeboBaHUil K TpeboBaHUil K
TIpOrpaMMHOMY IIPOrpaMMHOMY IPOrPAMMHOMY KOMIBIOTEPHOMY | KOMIILIOTEPHOMY
obecriedenio obecredeH o obecredeH 0 IIPOTrPaMMHOMY TIPOrpaMMHOMY
IIPOBOAMTH IPOBOIUTH POBOIUTH 00eCIIeYeHHTO 00eCreYeHn o
OLICHKY )51 OICHKY U | OLEHKY U | IPOBOAUTH MMPOBOJAUTH
obocHoBaHue 06oCHOBaHHE 060CHOBaHHE OLICHKY H | OLCHKY 1
peKOMerfyeMHX PEKOMEHIYyeMBIX | PEeKOMEHIyeMbIX | 00OCHOBaHHE o0ocHOBaHHE
peICHNH, PEIIECHNI; peLeHMI; PEKOMEHTyEMBIX PEKOMEHTyEeMBIX
HMCTIOIIB30BATE HCTIONIb30BATh MCTIONB30BATH pelueHuit; pemeHuH;
CyLIeCTByIOMMNe CYIIECTBYIOIINE CYIIIECTBYIOIINE HCITOJIB30BAaTh HCIIOJIB30BAaTh
THIOBBIC PCIICHHUA | o ppre pCUICHMS | THUIIOBBIC PCIICHHS | CYILICCTBYIOIIHUE CYHCCTBYIOMINE
1 WA0NOHEL ( ma0IOHB! | U Ia0JIOHB! | THITOBBIE PELICHHS | THIIOBBIC PEIICHHS
TPOCKTHPOBARMA | 11y o rppoBanmss | mpoexTupoBanus | u malIoHBI | U 1a0JIOHBI
KOMIIBIOTCPHOTO KOMITBIOTEPHOTO KOMITBFOTEPHOTO IPOEKTHPOBAHUS | TIPOSKTHPOBAHHS
HPOFPaMMHOF.O HIpOrpaMMHOTO IPOrPaMMHOTO KOMITBIOTEPHOTO KOMITBIOTEPHOT'O
obecneuenns; obecreueHus; obecreueHus; TIPOrPaMMHOTO IPOrpaMMHOTO
HIPUMCHATE OPUMEHSATh IPUMEHSTh obecreyeHus; obecrieyeHus;
METObI n METOIBI U | METOIBI U | IpUMCHATH IMPUMCHATH
cpeacrTsa cpencTBa cpencTaa METOEI U | METOJIbI u
TPOCKTHPOBAHMA | 1y oxrppoBanust | mpoekTupoBaHus | cpeicTsa cpezcTBa
KOMIBIOTCPHOTO KOMITBIOTEPHOT'O KOMITBIOTEPHOTO IPOEKTUPOBAHUS | TMPOSKTUPOBAHUSA
IIpOrpaMMHOT0 IPOrpaMMHOTO IPOrPaMMHOTO KOMITBIOTEPHOTO KOMITBIOTEPHOTO
obecneyeHnus, obecreuenwus, obecreuenwus, IPOrPaMMHOTO IPOrPaMMHOTO
CTPYKTYp AdaHHBIX, CTPYKTYp JAHHBIX, | CTPYKTYp JaHHBIX, | 00€CIICUCHHS, obecrieueHus,
6a3 JAHHBIX, | &as NaHHBIX, | 0a3 JlQHHBIX, | CTPYKTYp J@HHBIX, | CTPYKTYp [JaHHBIX,
HporpaME/IHH{( IIPOrpaMMHBIX IIPOTrpaMMHBIX 0a3 JaHHBIX, | 0a3 AAQHHBIX,
UHTEP(ENCOB; uHTepdeiicos; uHTEp(DHENCOB; IPOrpaMMHBIX IPOrpaMMHBIX
uHTEpENCOoB; UHTEp(ENCOoB;
I1K-1.3. Bnanets: | OOyuarommiics He | OOyuarommiics Ob6yuatomuiics OOyyaromuiics B

HNucTpymeHTamu u
TEXHOJIOTUSIMU
pa3paboTku
TpeboBaHU u
MPOEKTUPOBAHUS
IPOrpaMMHOTO
obecriedeHusl.
HHcTpymMeHTaMu U
TEXHOJIOTHSIMA
pa3paboTku
POTPaMMHOTO
Kofia.

BIIaJIceT
UHCTPYMEHTAMU U
TEXHOJIOTHSIMHU
pa3paboTku
TpeOoBaHUil 1
POEKTUPOBAHUS
MIPOTPaMMHOTO
obecrieueHusl.
HNHcTpymMeHTamMu u
TEXHOJIOTHSIMU
pa3paboTku
IPOrpaMMHOIO
Kof1a.

YaCTHYHO BIIa/ICCT
UHCTPYMEHTAaMU U
TEXHOJIOTHSIMU
pa3paboTku
TpeOoBaHUil 1
IPOEKTUPOBAHMUS
POTrPaMMHOTO
obecrieueHusl.
HNucTpymenTamu n
TEXHOJIOTHSIMU
pa3paboTku
IPOrpaMMHOIO
KoJia.

BJIAJICET B HE
MOJTHOM 00BbeMe
WHCTPYMEHTaMHU U
TEXHOJIOTHSIMU
pa3paboTku
TpeOoBaHUil U
IMPOCKTUPOBAHUA
IPOTrPaMMHOTO
o0ecreyeHusl.
WNHcTpymMeHTaMu U
TEXHOJOTUAMN
pa3paboTKu
IIPOIPaMMHOI0
Kozia.

IIOJTHOM 00BbeMe
BJIaJIceT
WHCTPYMEHTaMU U
TEXHOJIOTHSIMH
pa3paboTku
TpeOoBaHUi 1
IMPOCKTUPOBAHUA
IPOTPaMMHOTO
obecriedeHusl.
WucTpymeHTamMu u
TEXHOJIOTUAIMHU
pa3paboTKu
POTPaMMHOTO
Kofia.




IIIxansl OLICHUBAHUA PE3YJIBTATOB IPOMEKYTOUYHOM arTeCTalluy U UX OIIUCAHHUE:
DopmMa NPOMEKYTOYHON aTTEeCTALMU: IK3aMeH

[TpomexxyTouHas arrectanus oOydaroumMxcs B (GopMe 5K3aMeHa MPOBOAUTCS IO pe3yibTaraM
BBINTOJTHEHUST BCEX BHJIOB Y4YEOHOH paboTHI, MPEIyCMOTPEHHBIX Y4YeOHBIM IUTAHOM MO JaHHOM
JUCLUIUIMHE, TIPU 3TOM YUMTBHIBAIOTCSA PE3yIbTaThl TEKYIIEr0 KOHTPOJS YCIIEBAa€MOCTH B TEUECHHE
cemectpa. OueHKa CTETeH! JAOCTIKEHHS OO0yJaloUIMMHUCS TUTAHUPYEMBIX Pe3yJIbTaTOB OOYYEHHS IO
JMCLUIUIMHE MTPOBOJUTCS MpPEnoAaBaTesieM, BeAyIUM 3aHATHS IO AUCHUIUIMHE METOAOM SKCIIEPTHOM
otieHkH. [1o uTOraM MpPOMEXKyTOUHOU aTTECTAIIMU IO AUCIUTUINHE BBICTABISIETCS OIICHKA «OTIHYHO,
«XOpOILOY,

«YIOBJIETBOPUTEIILHO» HITH «HEYIOBICTBOPUTEIHHO.

K mpomexyTo4HOH arTecTaluy AOMYCKAlOTCs TOJBKO CTYHACHTHI, BBINOJHHUBIINE BCE BHIbI
y4eOHOM paboThl, MPEeAyCMOTpPEHHBIE paboyelt mporpaMmoil mo gucuuiuimHe «TexHomoruu
00paboTKu OONBIINX JaHHBIX (BBIMOJIHUIN MPAKTUYECKUE U TaOOpaTopHbie paboThI).

HIxaJja oneHUBaHUA Onucanne

BoinonHeHnsl Bce BB  y4yeOHOM paloThl, NPESyCMOTpPEHHBIE
yueOHbIM IuIaHOM. CTyIEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHMHU,
YMEHHM, HaBBIKOB IPUBEIACHHBIM B Talmuuax Ioka3aTeseH,
OtinynHO ONepuUpyeT MNPHOOPETEeHHBIMU 3HAHUSIMHM, YMEHUSMH, HaBBIKAMH,
MPUMEHSIET MX B CUTYalUsX IMOBBILIEHHOW cioxHOCTH. [Ipu 3TOM
MOTYT OBITh JONYLIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH,
3aTpyHEHUS! MPU AHATUTHYECKUX OIEepalusX, NepeHoCce 3HAHUM U
YMEHUI Ha HOBbIE, HECTAHJAPTHbIE CUTYALHH.

BbimonHeHsl Bce BHIBI y4eOHOM paboOThl, NpPERyCMOTPEHHbIE
Xoporo yueOHBbIM M71aHOM. CTYJIEHT B OCHOBHOM JIEMOHCTPHUPYET
COOTBETCTBUE 3HAHWH, YMEHHH, HaBBIKOB MPUBEAECHHBIM B TaOIuIax
rokasaresieil, onepupyeT NpuoOpPEeTEHHBIMU 3HAHUSIMH,

YMEHUSIMH, HaBbIKAMM, MPHUMEHSET MX B CHUTyalUsAX IOBBIIIEHHOH
ciokHOCTH. [Ipu 3TOM MOTYT OBITH TOITyIIEHBI HEKOTOPHIE OIINOKH,
HETOUHOCTH, 3aTPYIHEHUS [IPU aHATTUTUYECKUX ONepalusix, epeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYaALUH.

CrymeHT  [IE€MOHCTPUPYET  YHOBJIETBOPUTEIBHOE  COOTBETCTBUE
3HAaHWI, yMEHUIl, HAaBBIKOB MPUBEICHHBIM B TAOJHIIAX TOKazaTenei,
YII0BJIETBOPUTEIBHO JIOITYyCKAIOTCSl YMEPEHHbIE OUIMOKH, MPOSIBIAETCS HENOJIHOE HAIU4YKe
3HAHUM, YMEHMM, HABBIKOB II0 POy II0OKAa3aTeJIed, CTYIEHT
UCIBITBIBACT 3aTPyJHEHUS IIPU ONEPUPOBAHMM 3HAHUSAMU W
YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUU.




He BeimonmHen oauH wiam  Oosnee BUIOB  ydeOHOM  paboOTHI,
MPEIYCMOTPEHHBIX y4eOHbIM IIaHOM. CTyIEHT JIEeMOHCTPUpPYET
HEIOJHOE COOTBETCTBHE 3HAHWH, YMECHUH, HABBIKOB IPUBEIACHHBIM B
HeynoBnerBoputensHO [Tabnuimax mMoka3aTelield, JOMyCKAIOTCS 3HAYUTENbHBIE OIIUOKH,
MPOSBISCTCS OTCYTCTBHE 3HAaHWW, YMEHHUH, HABBIKOB II0 PsIY
HOKaSaTCHeﬁ, CTyI[CHT HCIIBITBIBACT 3HAYUTCIIBHBIC Bany,Z[HeHI/IH HpI/I
OIEPUPOBAHUY 3HAHUSIMHU M YMCHHUSMH IPU UX TEPEHOCE HA HOBBIC
CUTYaLUU.

7.3 OneHo4YHbIE CpeCTBA

IIpuMepHBIi HepedyeHb BONPOCOB K IK3aMeHY 10 JucHuIInHe «bojibline 1aHHbIe»:

1. Onpenenenue acumnrorudeckoro ob6o3nHaueHust $f(n)=Theta(g(n)$, ero ocHOBHBIC CBOMCTBa
(Hanmu4Me WIM OTCYTCTBUE TPAH3UTUBHOCTH, pe(IeKCUBHOCTH, CUMMETPUYHOCTH). lIpumepsl.
AHaznorus ¢ OTHOLIEHUEM PAaBEHCTBA HA YMCIIOBBIX MHOXKECTBAX.

2. ®opMyIHpOBKAa OCHOBHON TEOpPEMbl O PEKYPPEHTHBIX OIEHKaX M WUIIOCTPALUs MPUMEHEHUs e&
JUIsl IEPBOTO U3 pacCMAaTPUBAEMBIX B HEM CIIy4acB HE MEHEE, UYEM Ha TPEX Pa3INYHbIX IPUMEPAX.

3. ®opMynHpOBKAa OCHOBHOH TEOpPEMbl O PEKYPPEHTHBIX OIEHKaX M WUIIOCTPALUsS MPUMEHEHUs e&
JUIsl BTOPOTO U3 pacCMaTpUBaEMBbIX B HEM CIIyyaeB HE MEHEE, YEM Ha TPEX pa3INYHbIX IPUMEPAX.

4. ®opMyIMpOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLEHKaX M WIUIIOCTPALUsS MPUMEHEHUs e€
JUISl TPETBETO U3 pACCMAaTPUBAEMBIX B HEM CIIyyaeB HE MEHEE, YEM Ha TPEX Pa3INYHbIX IPUMEPAX.

5. @opmynupoBKa OCHOBHOH TeOpeMbl O pEKyppeHTHbIX oleHKax. [Ipumepbl (He MeHee TpEX)
CUTyalui, B KOTOPBIX 3Ta TEOPEMA HE IPUMEHHUMA.

6. OmpeneneHue BBIMYKJIOr0O MHOXECTBA U BBIMYyKJIOM oOosouku. Ilpumepsl. Tounas moctaHoBKa
3aJja4M, pacCcMaTpUBaeMOW B ATAJIOHHOM Bepcuu mpoekra "Beimykmnas o0ojouka', U onucaHue
UJIEU €€ peLICHMUS.

7. OCHOBHBIE KJAacChl, 3aJarolllie BBIITYKIYI0 OO0OJOUKY, HCHONb3yeMble B IpoekTe "Boimykias
obosouka".

8. Kmacc R2Point. [IpumeHeHre BEKTOPHOM anreOpbl U aHAIUTUYECKOM T€OMETPUU IPU pealn3alun
HEKOTOPBIX METOJIOB 3TOro Kijacca. MimrocTpanus Ha mpuMepax BO3MOXKHOCTH HCIIOJIb30BAHUSA
METOJIOB SK3EMIUIsIpa BMECTO METO/IOB KJlacca U HAa00OPOT.

9. HUcnonws3zoBanue rpaduueckoro nnrepdeiica B npoekre "Brimykias obomouka". [IpeoOpazoBanue
KOOPJMHAT, PUCOBAHUE TOYEK, OTPE3KOB U MHOTOYTOJIbHUKOB.

10. [lonsatue pebpa, OCBEMIEHHOTO W3 3aJaHHOM TOukW. Peamuzamus weroma light?.
Vcnionb30BaHKe MOHATHUS OCBEIIEHHOCTH IPU peaiu3alnuu Metoa initialize kimacca Polygon.
11. Ucnonp3oBanue unei u pparMeHToB KoAa mpoekTa "Beimykias o0onouka" mpu HanmucaHuu

MaKCUMaNbHO 3((HEKTUBHON MPOrpaMMBbl, BBIICHSIOMICH, JICKHUT JIM TOYKA IJIOCKOCTH M(X,Y)
CTPOTO BHYTPH HEKOTOPOTO TPEYrojbHUKA, 3aJaHHOTO KOOPJIMHATAMH €TO BEPIIIHH.

12. Onpenenenue monudapa M crmocod ero 3amaHus. ToyHas MOCTAHOBKA — 3a/ayH,
paccMaTpuBaEMOil B JTaJOHHOW Bepcuu Mpoekra "M3o0pakeHue mnpoeKknuu mnonudapa’, u
onucanue e€ peuieHus 0e3 yJaneHus HeBUIUMbBIX JIMHUH.

13. OCHOBHBIE KJIACCHhI, 33JAI0IINE TIOTUAIP, UCIIONIb3yeMble B TTpoekTe "M300pakeHue mpoeKIuu
nonudapa”. Knacc R3 u mpuMmeHeHune BEKTOpPHON anreOpbl M aHATUTHYECKOH TeOMETpUH TpH
peanm3aIri HeKOTOPhIX METOO0B TOTO Kjacca.

14.  Wpnes pemieHus 3ajadd yfnajaeHUs HEBUIUMBIX JTUHMHA B mpoekTe "M300paxeHne mpoeKIuu
nonudapa". TeHu, mpoCBETHI U OIHOMEPHBIE KOOpAMHATHI. Peann3anus MeTo 0B Kitacca Segment.

15. VYuér Tenu Ha pedpe oT ogHoil rpanu. [Ipusma "Tens". Onucanue metonoB kinacca Edge.

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

17. Pazmuunple  crmocoObl  onTuMu3anuu  mpoekta  "M3o00paxkeHwe TpoeKmuH Toimdapa’.

CpaBHeHHUE X OTHOCUTENBHOM 3 pekTuBHOCTH.
18. Ha 3ansTusax Oblia paccMOTpeHa HENpepbIBHAs peanu3alys cTeka Ha 0a3e OorpaHuYeHHOTO



BekTopa. Kakue wmeTtompl 3TOH peanu3aluu JaHHOTO KOHTEWHepa W KaKk KMEHHO HYXKHO
Moau(ULIUPOBaTh, YTOOBI IMpU paboOTe ¢ LENbIMU YHUCIAMU KOHTeHHep "Tepsn Hynu'": 1o0aBUTH
CKOJIb YTOJTHO MHOTO HYJIEW MOXHO ObUIO ObI BCErIa, a B3ATh HU OJJHOTO HYJIS HE IMOJy4ajoCh Obl
Hukorna?

19. Onumure HECKOIbKUMU MPEATIOKEHUSIMHU U0 HEIIPEPhIBHOW peann3alui KOHTelHHepa "Tpu
CTEKa, OrpaHUYEHHbIC B COBOKYITHOCTH" M PEATU3YHTEe METO/bl MHULUAIU3ALUN (KOHCTPYKTOP) U
U3BJICUEHUS DJIEMEHTA U3 KOHTEHHepa.

20. OnummMre HECKOIBKUMHU TPEIJIOKEHUSIMU MJICI0 HENPEPBIBHOW peanu3aly KOHTEHHepa
"OrpaHMYE€HHOE MHOXKECTBO (JMHEHHBIM NOMCK)" W pealn3ydTe MeToIbl HHHUIMAIU3aLUuN
(KOHCTPYKTOP) U 100aBJIEHUS 3J€MEHTa B KOHTEHHEp.

21. Ha 3anstusx Opu1a paccMOTpeHa HEMpPEphIBHAS pealn3alius ouepeid Ha 6a3e OrpaHUuYECHHOTO
BekTopa. Kakue MeTompl 3TOM peanu3aluu JaHHOTO KOHTEMHEpa W KaK HMMEHHO HYXKHO
MOIU(UIUPOBaTh, YTOOBI MPU pabOTe C LETBIMU YHCIIaMU KOHTEHHep "paboran cymmaropom':
IpU B3SITUM 3JIEMEHTA BO3Bpalllaiach Obl CyMMa BCEX 2JIEMEHTOB, COJEPKABIIUXCS B KOHTEHHEpe
JI0 U3BJICUEHHUS ITOTO dIeMeHTa?

22. OnuimmMre HECKONBKUMU NPENTIOKEHUSIMH U0 HENIPEPBIBHOW pealin3alii KOHTeHHepa "Tpu
CTEKa, OTPaHUYEHHbIE B COBOKYIHOCTU" U peaau3yiTe METO/bl MHUIMAIU3AUH (KOHCTPYKTOp) U
n00aBlIEHMs AJIEMEHTa B KOHTEHHED.

23. Onumure HECKOJIbKUMHU TMPEIJIOKEHUSIMU MJICI0 HENPEPhIBHOW peanus3aliu KOoHTeiHepa
"OrpaHMYeHHOE MHOXKECTBO (JBOMYHBIA MOUCK)" W peaau3yiTe MeToAbl HHULUAIN3ALUU
(KOHCTPYKTOp) U yAaJIeHUs 3JIEMEHTa U3 KOHTeHHepa.

24.  Ha 3aHATusxX Obula pacCMOTPEHA HENpephbIBHAs peaju3alys cTeka Ha 0a3e OrpaHHYeHHOTrO
BekTopa. Kakue wmeTtompl 3TOH peanu3aluy JaHHOTO KOHTEWHepa W KaK HMEHHO HYKHO
MoAU(pULIUPOBaTh, YTOOBI MTPHU pabOTe C LENBIMU YUCIaMU KOHTEHHep "yaBauBaa HyJu'": MOJI0XKUB
OJIUH HYJIb, BO3bMEIIb J1BA; NIOJIOKUB /1BA HYJISI, U3BJIECUELIb YETHIPE ...

25. OnuimuTe HECKOJIBKUMU MPEUIOKEHUSIMU HJICI0 HENIPEPBIBHOW peanu3aluu KoHTelHepa "1Ba
CTEKa, OTPaHUYEHHbIE B COBOKYIHOCTU" U peaau3ylTe METO/bl MHUIMANIU3AUK (KOHCTPYKTOp) U
U3BJIEYCHHUS HIIEMEHTA U3 KOHTElHepa.

26. Onumure HECKOIbKUMHU TMPEIJIOKEHUSIMU MJICI0 HEIPEPHIBHOW peanus3alii KOHTeiHepa
"OrpaHUYeHHOE MHOXKECTBO (JIBOMUYHBIA MOUCK)" W peaau3yiTe MeTOAbl HHULUAIN3ALUU
(KOHCTPYKTOp) U J00aBIECHHUS JIEMEHTA B KOHTEIHE.

27.  Ha 3aHaTusx Obl1a pacCMOTPEHA HENpPEepbIBHAS peau3alus oyepean Ha 6a3ze OrpaHMYEHHOIO
Bekropa. Kakue wmeTtompl 3TOH peanu3aluu JaHHOIO KOHTEMHEpa W KaK KMMEHHO HYKHO
Monu(pHUITUPOBaTh, YTOOBI MIPU PabOTE ¢ MEJIBIMU YUCIaMU KOHTEHHEDP "OIOJIOBUHHMBAN JBOMKH':
MIOJIOKUB OJIHY JIBOIKY, B34Th €€ HUKOIJIA HE CMOYKEIlIb; [TOJIOKUB JIBE IBOMKH MOJPSI, N3BICUENID
IIOTOM TOJIBKO OJIHY JIBOMKY; TIOJIO’KMB YEThIpE TBOWKU MOAPSA, U3BICUELIb JIBE ABOMKH. ..

28. Onummure HECKOIBKUMU MPEATIOKEHUSIMU UICH0 HENIPEPHIBHOM peann3alnuy KoHTeliHepa "Ba
CTEKa, OrpaHUYEHHbIE B COBOKYITHOCTH" M PEATU3yNHTe METO/bl MHULUAIU3ALUN (KOHCTPYKTOP) U
no0aBIIEHHS AJIEMEHTA B KOHTEHHED.

29. Onummre HECKONIBKUMHU MpPEUIOKEHUSIMU HJICI0 HENpEepbIBHOM peanu3alliid KOHTeWHepa
"OrpaHUYEHHOE MHOXXECTBO (JIBOMYHBIA TMOUCK)" M pealn3ylTe METOAbl WHHUIIMAIU3AIUN
(KOHCTPYKTOP) U yIaJIEHUs 2JIeMEHTa U3 KOHTeiHepa.

30. Ha 3ansTusax Oblia paccMOTpeHa HeENpepbiBHAs peanu3alus creka Ha 0a3e orpaHuYeHHOTO
BekTopa. Kakue MeTombl 3TOM peanu3aluu JaHHOTO KOHTEHHEpa W KaK HMMEHHO HYXKHO
MoAu(HUIMPOBaTh, YTOOBI MPH PabOTE € LEIBIMH YHCIaMH KOHTEWHep "yaBaWBajl €QMHUIBI H
OTOJIOBUHMBAJ JBOWKH'": MOJIOKUB €IUHMILY, W3BIECUENIb ABOMKY; MOJOXKUB IBOWKY, U3BICUEIIb
EAVHMUILY; [TOJIOKUB TPOUKY, U3BIICUYEIIb TPOMKY; MIOJI0KUB YETBEPKY, U3BIICUEIb YETBEPKY...

31. Buytpennue coptupoBku. X ocHOBHbIe XapakTepucTUKU. OCHOBHBIE PacCMOTpPEHHBIEC B
KypCe aJlrOpUTMbI BHYTPEHHUX COPTUPOBOK.
32. CopTupoBKa NPOCTHIMH BKIIOUCHHUSIMH (peanu3anus). AHalIW3 CIOKHOCTH (HWXKHHE U

BEPXHUE OLICHKU JJI YUCJIa CPABHEHUH U MIEPECHLIOK).
33. CoptupoBka TpOCTHIM BBIOOpOM (peanu3aiusi). AHaJIU3 CIOKHOCTU (HHXKHUE U BEPXHUE



OLICHKH JIJISl YMCJa CPaBHEHUI U MIEPECHIIOK).

34, CopTupoBKa TPOCTHIM OOMEHOM (peayiu3anusi). AHaIU3 CIOXKHOCTH (HIDKHUE W BEpPXHUE
OLICHKH JIJISl YKCJa CPAaBHEHUI U MIEPECHIIOK).

35. CoprupoBka cnusiHueM. E€ 0CHOBHBbIE XapaKTEepUCTUKH (BKIIOYast BPEMEHHYIO M EMKOCTHYIO
CJIO)KHOCTb B JIyYILIEM U XY/AILIEM CIIydasx).

36. CoprupoBka noacuéroM. E€ ocHOBHbIE XapaKTEpUCTUKH (BKJIHOUAs BPEMEHHYIO M EMKOCTHYIO
CJIIO)KHOCTB B JIyYILIEM U XY/ILIEM CIIydasx).

37. Wnes ObicTpoil copTupoBku. Pasnenenune wmaccuBa M peKypcHBHas Bepcusi OBICTPOi

COPTUPOBKHU ((pparMeHTsl peanuzanuu). OueHkr 3pPeKTUBHOCTH ObICTPOI COPTUPOBKU B JIyULIEM
U Xy[IIeM ciay4asx (C MOMOIIBI0 PEKypPEHTHOIO COOTHOIIEHUS U TEOPEMbl O PEKYpPPEHTHBIX
OIICHKAX).

38.  Hnes nupamupanbHOW copTupoBKU. OmpeseneHue MUpaMuabl (COPTUPYIOLIETo AepeBa) Ha
MaccuBe. OteHka 3¢pGHeKTUBHOCTH MTUPAMHUIAIIBHON COPTUPOBKHU B XY/IIIEM CTydae.

39.  Buemnue copTupoBKH. OCHOBHBIE pPACCMOTPEHHbIE B Kypc€ aJITrOPUTMbl BHELIHHX
COPTHUPOBOK (C M3J0KEHUEM UIECH pean3aiun).

40.  OntuMmuzanus aaropuTMOB BHEIIHUX COPTHPOBOK 3a CUET HCIOJNB30BAaHMS OINEpaTUBHOMN
MaMSITH U OI[EHKA MTOJy4aeMOTO BBIMTPHIIIA B CKOPOCTH PaOOTHI.

41.  Merogs! sort u sort by kiacca Enumerable crangaptHoit OubnanoTexu s3sika Ruby. [Tpumepst
UX UCTIOJNIb30BaHMS U PEKOMEH/IAINH 110 UX TPHUMEHEHHIO.

42.  Pacnonoxure cienyromue QyHKIUU B MOPSAKE YBEIMYEHHUS CKOPOCTH UX POCTA, OTMETHB
cpeau Hux $\Theta$-skpuBancurusie: $f(n) = 18, $g(n) = n"{1/\log n}$, $h(n) =\log n$.

43.  Pacnonoxure cienyromue (QyHKIUU B MOPSAKE YBEIHMYEHHUS CKOPOCTH UX POCTA, OTMETHB

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

44,  BoCHoONb30BaBIIMCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHUSX, HAWAUTE ACHMIITOTHKY
¢ynxmmu $T(n)$, mst koropoit $T(n) =4T(n/2) + (2n"2+1)8$.

45.  BocCnonp30BaBIIMCh TEOPEMOW O PEKyPPEHTHBIX COOTHOLICHUSX, HAWAUTE ACHMIITOTHKY
¢dynkuu $T(n)S, nis koropoit $T(n) = 9T(n/3) + 3n"28.

46.  BocCnonb30BaBIIMCh TEOPEMOW O PEKYPPEHTHBIX COOTHOLICHHUSX, HAWIUTE ACHMIITOTHKY
¢byukuu $T(n)S, s koropoit $T(n) = 2T(n/2) + n"38§.

47. Haiimure TouHbIe 3HAUCHHMS MaKCHMMaJbHOTO KoimdectBa cpaBHeHuit $C(n)$ u mepecbuiok

$M(n)$ snemeHTOB copTHpyeMoro maccuBa JUIMHBI $n$ ans cnemyromieir Ruby-mporpaMmer,
peanu3yomei OauH U3 MPOCTEUIITUX aJTOPUTMOB COPTUPOBOK. [losicHuTe, Kak ObUT HaliJIEH OTBET.
[Tporpamma npumnaraercs (6 BapHaHTOB).

48.  Peanusyiite MeTon, UMEIOLIMI JiBa apryMeHTa (yKa3aTellb Ha Ha4yaJlo JBYCBA3HOIO CIIMCKA U
3HaYeHHE KJII0Ya), KOTOPBIM UIIET B 33/IaHHOM CIIMCKE DJIEMEHT C YKa3aHHBIM KJIFOYOM, BO3Bpallas
ero (wmi nil TpU OTCYTCTBHHM Takoro Kioda B crucke). Jlalite oreHky 3ddexruBHOCTH
peann30BaHHOTO METO/A.

49. Peanuzyiite MeTo, UMEIONINI /1Ba apryMeHTa (yKa3aTellb Ha Hayajao OJIHOCBSI3HOTO CIUCKA U
3HAYeHHE KJII0Ya), KOTOPBIM yaansieT MepBbli W3 3JIEMEHTOB 3aJaHHOTO CIUCKA, HMEIOIIHiA
yKa3aHHBIN K04 (CIIHCOK HE MEHSETCS, €CJM JIEMEHTOB C TaKUMH 3HAYCHUSMHU KIo4a B HEM
HeT). Jlaiite onieHKy 3((EeKTUBHOCTH peaJIu30BaHHOTO METO/IA.

50. Kax peanusyercs npeacrasieHue 1BOUYHOTO aepeBa? [laiiTe onpeeneHne 1BOUYHOTO JIepeBa
noucka. Peanusyiite Tpu aaropurMa o0xoia IBOMYHOTO JIepeBa.
51. [lepeuncnure OCHOBHBIE ONEpalMU C JBOMYHBIMM JI€PEBBSIMU IOHUCKA. ONUIINTE HIEH

peanuzanu U naiTe oueHKU 3(G(GEKTUBHOCTH AJITOPUTMOB IMOKMCKA, HAXOXKICHUS MUHHUMyMa U
MaKCUMyMa.

52. [lepeuncnure OCHOBHBIC OINEpallMM C JBOMYHBIMH JEPEBbAMU Moucka. ONUIIUTE HIIEIO
peanu3auy U JauTe oreHKy 3(pQeKTHBHOCTH anropuTMa yJaJleHus SJIeMEeHTa U3 Jiepena.
53. C mnoMoIIbI0 TEOpEeMbl O PEKYPPEHTHBIX OIIEHKaX OIIEHHTE MAaKCUMAaJbHYIO CIIOXKHOCTb

CJIENYIONIMX aJITOPUTMOB: JBOUYHBIN MOMCK AJIEMEHTA B YMOPSJOYEHHOM MACCHBE, COPTUPOBKA
CIIHUSIHMEM, OBICTpasi COPTUPOBKA.



54. Teopema o HmwxkHeH oueHKe 3()(EKTHUBHOCTU aJIrOPUTMOB COPTUPOBOK, OCHOBAaHHBIX Ha
CpaBHEHMH IEMEHTOB. E€ n0oKa3arenbCTBo.

55. Teopema 00 oleHKE BBICOTHI CIIy4aitHOTO JepeBa Mmoucka. E€ moka3arenbCcTBO U CIEICTBHE U3
Heé 0 cpepe MPUMEHUMOCTH JIEPEBBEB MTOMCKA O€3 YIPABICHUS POCTOM.



