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COIAEPKAHUE MPOI'PAMMBI

Paznen 1 O0mue 32124y T€XHOJIOT Ui IPOrPAMMHUPOBAHUS
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OCHOBHBIE MApaUTMbl TPOTPAMMHUPOBAHMS: UMIIEPATUBHOE, JEKJIApaTUBHOE,
CTPYKTYpHOE, (DYHKIIMOHATILHOE, TIOTUYECKOe, 00 BEKTHO-OPUEHTUPOBAHHOE.
[Tonsitue anroputma. OCHOBHBIE XapaKTEPUCTUKU anroputMa. OCHOBHBIE
(dbopMBI 3aMKcH anropuTMa.

Azeik UML, ocHOBHBIE THIIBI IHarpaMM.

IDEF meTononorust moaenupoBanus I10.

Tumnosble 3a1a4¥ MPOrPAMMHUPOBAHHUS: 33/1a4X HA LIUKJIbI U PEKYPCHIO.
TunoBeie 3amady  Ha CHOUCKWA/MACCHUBBL: HAXOXIACHUE MAaKCHMaJIbHOTO
(MUHUMAaJIBHOTO) 3HAYEHMs, COPTUPOBKA, CyMMa »JJEMEHTOB CITUCKAa,
MEPECTaHOBKA JIEMEHTOB CIIHUCKA.

Peanuzanust pekypcuu B siI3bIKaX MpOrpaMMUPOBAHMUS.

OcHoBubie koH1enuu OOII: HacnenoBaHue, HHKAMNCYJIIALMS, TOJIUMOP(PU3M.
OcHoBHBIE MOJIENH )KU3HEHHOTO 1HKiIa [10 u MeTogonorus ero pa3padoTKy.

. TunoBbie 3aJa49d IMporpaMMHupOBaHUs C UCIIOJIb30BAHUCM ITUKIIOB.
. CTGKI/I, oucpcau, CIIMCKN U MaCCHUBBEI.
. O]_IGHKI/I BpECMCHHN HCIIOJIHCHHUA aJITOPHUTMOB. OO0o3HaueHne CII0KHOCTH

anroput™a O(f(n)).

MeToapl OTHanKM OPOrpaMMHBIX MNPOAYKTOB. Bammpauus, Bepudukanus,
TECTUPOBAHUE.

MaivHHoe npeacraBiieHue rpados.

[Touck B riyouny B rpade. Ilouck B mmpuny B rpade. OneHka cioKHOCTH
aITOPUTMOB TTOUCKA.

DiiyiepoBbl M TaMHJIBTOHOBBI IIMKJIBI B rpade. Kpurepuil cyiecTBoBaHHS
sunepoBa nukiaa CII0XKHOCTh PELICHUS 33/1a4 TOMCKA FrAMUJIBTOHOBBIX IIUKJIOB.
JlocTaTouHbIe yCIOBUS CYIIECTBOBAHUSA TAMWJIBTOHOBA IIUKJIA.

Anroput™m [lefikcTpel moncka kpardaiiiero mytd B rpade. OrpaHudeHus u
CJIOHOCTh AJITOPUTMA.

Pa3nen 2 bBa3bl jaHHBIX
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Nudopmanus. Janusie. Mudopmarmonnsie cuctemsl. [IpeamerHas o6nacTs.
ba3e!r nanueix. Tunel 0a3 JaHHBIX.

Pensiunonnas Mmonens gaHHbIX. OCHOBHBIE onpeaeneHns. OCHOBHbIE CBOMCTBA
peTSMOHHON 0a3bl JAHHBIX.

Mopaenu naHHbIX. YPOBHU MOJETIEH TaHHbBIX.

[lepBuunbie kirouu. Baemnune kmtoud. CBsI3b MEXAy TMEPBUYHBIMU U
BHEIITHUMH KITIOYaMH.

ER-nuarpammel.

[lemocTHOCTH JaHHBIX. BUbI (TpynIibl MpaBuil) 1IEJIOCTHOCTH.

[emocTHOCTH 10 CymTHOCTSIM. TpebGoBaHus I MEPBUYHBIX KITFOUCH.
CcbulouHas 1EJNOCTHOCTh. OrpaHuYeHUs, HakJIaJIbIBa€Mble Ha BHEIIHUE
KJTIOYH.

[{enoCcTHOCTD, onpeiessieMas MoJib30BaTeIeM.
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OcHOBHbIE OOBEKTHI 0a3bl JAHHBIX: MPEACTABICHUS, QYHKIUH.
OcHOBHBIE 00BEKTHI 0a3bl JaHHBIX: (DYHKIMH, IPOLIEAYPbI, TPUTTEPHI.
[Ipouenypa nopmanuzauuu. Hopmanbhubie ¢opmbl. [lmockl U MHUHYCBHI
HOpMAaJIU3aI1H.
S3eik SQL. UcTopust co3nanusi, CTaHIAPTHI, JUATICKTHI.
Tunsr ganaex SQL.
Tunbl uHCTpYKUHiA s1361Ka SQL.
MHcTpyKImu-3ampocsl Ha BEIOOPKY JaHHbIX U3 B/I.
Omnepary BHyTPEHHETO W BHEIITHETO COSTUHEHUs MTaHHbIX b/I.
Cratuctnueckue ¢pyHkiuu SQL.
WNucTpykiuun MomauduKanuu MaHHBIX (100aBlieHHEe, ynaleHWe W WU3MEHEHHE
JaHHbIX) B B/I.
WNucTpyKIuu ynpaBieHusl JaHHBIME (TIPEIOCTABICHUE W OTMEHA MPUBUJICTHA
Ha JOCTYN K JaHHBIM, YIIPABJICHUE TPaH3aKIUsAMU U Apyrue) B B/I.

Arperanus 1 rpynnupoBka qaHHbeix B SQL.

Ananutnyeckue pynkuu B SQL.

NoSQL ©0a3el  nanHbIX: TrpadoBble, JTOKYMEHTHO-OPHUEHTHUPOBAHHbBIE,
«KJTFOY-3HAYCHHE)» U TIP.

Pazgesn 3 UHTEIIEKTYAJIbHBIE CHCTEMBI
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3HaHuA U 1aHHble. CPABHUTENIBHBIA AHAIINS.

Pa3HOBUIHOCTH MHTEIIEKTYaIbHBIX CUCTEM

[Ipumephl TUTTOBBIX UHTEJUIEKTYAIBHBIX CUCTEM.

Tunbl mpeaCcTaBICHUS 3HAHUM B HHTEIJIEKTYAJIbHBIX CUCTEMAX.

Jlormueckue Monenu NOpPeACTaBICHUA 3HAHUW. Jlormyeckud BbIBOA B
MHTEJUICKTYalIbHBIX cucTemax. [IpaBuna norundeckoro BbiBOAa. MHIYKTUBHBINM
Y ICTyKTUBHBIN BBIBO/I.

[IpoaykumoHHast MOAENb MPEICTABICHUS 3HAHUM.

DKCIepTHBIE CUCTEMBI. MeTOAbI MOCTPOEHUS IKCIIEPTHBIX CUCTEM.
[IpencraBnenue sxcneptHoi cuctembl M/WUJIU rpadom

Metonbl BBIUMCIEHUSI HWHJIEKCA YBEPEHHOCTH B pE3yJbTaTe BbIBOJAA
OKCIIEPTHOM CHUCTEMBbI JJIS 3aJaHHBIX HMHJECKCOB YBEpPEHHOCTH (DAKTOB H
IIpaBul.

. MO}ICJ’II/I MMpCaACTaBICHUA 3HAHUU B HHTCJIJICKTYaJIbHBIX CHUCTCMAX:

ceMaHTHU4ecKas ceTb. OnpeaeneHne, JOCTOMHCTBA U HEJIOCTATKH.

Mopnenu mnpencTaBlieHUs] 3HAHUN B HHTEJUIEKTYaJIbHBIX CHUCTEMax: (PperMbl.
Onpenenenue, JOCTOMHCTBA U HEAOCTATKHU.

Onpenenenue  HEYETKOro  MHOkecTBa.  Omepanuu  Haag — HEYETKUMHU
MHOKECTBAMU.

JluarBucTHYECKas nepeMeHHast. Turbl GyHKIUNA TPUHAIC)KHOCTH I TEPMOB
JIMHTBUCTUYECKOMN TTEPEMEHHOM.

HeuéTrkuit noruueckuii BEIBOJ

Monenu pnedasz3udukanuy TpuU  UCHOJB30BAaHUM HEYETKOTO JIOTHYECKOTO
BBIBOJA



Pa3nen 4 Anaan3 JaHHBIX

1. Koppensuuonueiii ananu3. Pemiaemble 3amaun. OCHOBHBIE TOHATHS M
HEKOTOPBIC METObI KOPPEIAIMOHHOTO aHAIN3a.

2. Perpeccuonsslif ananu3. Pemaemeble 3agaun. OCHOBHBIE TTOHATHS U HEKOTOPHIE
METO/IbI PETPECCHOHHOI0 aHAJIN3A.

3. Knacrepnsiii anamuz. Pemaembie 3amaun. OCHOBHBIC TOHSTHS M HEKOTOPHIC
METO/IbI KJIACTEPHOTO aHaJIn3a.

Pazgen S MammHHoe o0yyeHHe U HEHPOHHBIE CETH

1. Pa3HOBUAHOCTH aNTOPUTMOB MAamMHHOTO 00y4deHus. OOydeHHme «c
yUHUTENEM», «0€3 YUYUTENs», «C MOJAKperieHueM». IIpumepsl airopuTMoB
MaITUuHHOTO O0yYCHHS.

2. Mogens  ¢opmanbHOrO  HedpoHa.  B3BelmleHHOE  CyMMHpPOBAHHE,

aKTUBAIIMOHHbBIE (DYHKIIUH.
UckyccrBennsie Heliponnbie cetu (MHC). OcHoBbI mocTpoeHus..
Knaccudukaiys HeHpOHHBIX CETEH U UX CBOMCTBA.
Turebl 3a/1a4, pemaeMbpIX HEUPOCETAMMU.
[Tepcentpon Pozenoiarra.
PexyppentHsie HelipoHHble ceTn. Cetn Xonduiaa u XaMMUHTa
Kiacrepuzanuss ~ HaHHBIX  NPU  TOMOIIM  HEHPOHHBIX  CETEM.

Camoopranusyromuecs kaptel KoxoHneHa.

Q. CrpykTypa M Ha3HAYE€HHE KOTHHUTPOHA, HEOKOTHUTPOHA M CBEPTOYHBIX
HEWPOHHBIX CETEM.

10. Knaccudukanus qaHHbIX IPU HOMOLIY HEUPOHHBIX CETEH.

11. ['myObunnoe o0yuenue. [IpuHLIMIBI pacrio3HaBaHKs 00pa30B CBEPTOUHBIMU
HEUPOHHBIMU CETSIMH.

12. I'enepatuBHOo - coctsizarenbubie HelpoHHble ceTu (GANN). I[Mpuniun
paboTHI U pelieHre 3a1a4.

O N ORW

Pasznea 7 Boabline nanubie

1. Yro takoe Big Data.

2. Tunuunsle kommoHeHTHl Big Data-undpactpykTypbl, X Ha3HAaYeHUE U
IPUMEDHI.

3. Big Data: uto takoe Data Lake. Oriauuns Data Lake or Data Warehouse.

4. Tlomxox MapReduce: koHuemnuus, npeaHasHAYeHUWE, OCHOBHBIC OIEpallvu,
CrocoObl peann3alyi.

5. Crek Hadoop: nmpeaHazHaueHre, OCHOBHBIE KOMITOHEHTHI.

6. bpoxepsl coobmieHuit u ux Mecto B uHppacTpykrype BigData.



HEPEYEHb PEKOMEHAYEMBIX HCTOYHUKOB

OcHoBHAas JIUTEpaTypa

. Ceicoes, /I. B. BBenenue B TeopHio UCKYCCTBEHHOTO HHTEIIEKTA: ydyeOHOe mocodue /
J1. B. Coicoes, O. B. Kypunra, /JI. K. Ilpockypun. — Mocksa: Ail Ilu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Texkct: anexrponnsiii // Lupposoit
00pa3oBaTeIbHBIM pecypce IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/108282.html

. Bupr, H. Anroputms! u ctpyktypsl ganasix / H. Bupt ; nepeBon @. B. TkaueB. — 3-
¢ m31. — Caparos : [IpodobOpazoBanue, 2024. — 272 ¢. — ISBN 978-5-4488-0101-
3. — Tekcr : anekTponHbli // udposoit obpazoatenpHb pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/145901.html

. bapckuii, A. b. Beenenue B HelipoHHble ceTH: yueObHoe nocodue / A. b. bapckuit. —
4-¢ m3a. — MockBa : HurepHer-YHuBepcutrer MuHpopmanmoHHsix TexHOIOTHIA
(MHTYUT), Aii Ilm Ap Memua, 2024. — 357 c¢. — ISBN 978-5-4497-2381-9. —
Tekcr : anextponusiil // Ludposoit oopazoatenbublil pecypc IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/133929.html

. 3manruposna, JI. ®. O6maunbie Beruncienus: yueonoe nocooue/ JI. ®. 3uanrupona. —
2-¢ m31. — Mocksa : At [Iu Ap Menua, 2024. — 74 ¢. — ISBN 978-5-4497-3428-0.
— Texkct : snexktponnbiit // {udposoit oopazoBarenvubiii pecypc [PR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/142083.html

. Cocumn, B. B. OGnaunpie BeIUHCICHUS B 00pa3oBaHuu: ydeOHOoe mocobue / B. B.

Cocuun. — 4-e m3a. — MockBa: UurepHer-YHuBepcuter MHbopManimoHHbIX
Texnomoruit (MHTYUT), Aii [Iu Ap Menua, 2024. — 109 c. — ISBN 978-5-4497-
2452-6. — Tekct: nsnextponusiit/ Ludposoit obpazoBarensHbii pecypc I[PR

SMART : [caiit]. — URL.: https://www.iprbookshop.ru/133953.html

. Epmaxos, A. B. Pa3zpabotka npunoxxenuii Ha si3pike JAVA: yueOHoe nocobue / A. B.
EpmakoB, M. C. Koponés, A. K. Ky3zpmun. — Caparo: CapaToBCcKuii
rOCy/IapCTBEHHBIN TexHWueckuid yHuBepcuteT uMenn FO.A. I'arapuna, 9bC ACB,
2024. — 128 c¢. — ISBN 978-5-7433-3635-7. — Tekcrt: anekrponHsiii // L{ludposoit
o0Opa3oBaTebHBIN pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/150088.html

. ®@uaitnu, K. SQL / K. ®uaiinu; nepeson A. B. XaBanoB. — 3-¢ uzn. — Capartos :
[Ipodobpazoanue, 2024. — 452 c¢. — ISBN 978-5-4488-0103-7. — TekcT :
anekTpoHHb // Ludposoit o6pazosarenbubiit pecype IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/145899.html

. byxunckas, H. B. ba3bl nanssix: npaktukym / H. B. Byxunckas, JI. M. I'peGuesa, E.
A. KokmapoBa. — Mocksa: A#t [Ilu Ap Menua, 2025. — 177 ¢. — ISBN 978-5-
4497-4405-0. — Texkcrt: snexrponnsiit // Ludposoit oOpazoBatenbHbIN pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/151053.html

. Acramuyk, B. A. TexHOJOTHU U METO/bl TPOTrPAMMHPOBaHUs : yuebHoe nocodue / B.
A. Acranuyk, E. H. TTaBenko. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHBIH
TeXHUYECKU yHuBepcuteT, 2024, — 132 ¢. — ISBN 978-5-7782-5182-3. — TekcT :
anekTpoHHb // {udposoii obpazoBarensHblii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/155765.html

10. barok, O. A. IlpakTukym 1o aHanM3y JaHHBIX Ha s3bikax Python m R : yueGHoe

nmocooue / O. A. barok, M. P. Ucaesa, M. O. Camconkun. — Mocksa : [Ipomerei,
2023. — 100 c. — ISBN 978-5-00172-356-1. — Tekcr: snektponnbiit // [{udposoii



00pa3oBaTeNbHBIN pecypc IPR SMART: [caitT]. — URL:
https://www.iprbookshop.ru/153538.html

11. TarapuukoBa, T. M. HTe/mekTyanbHbIM aHalu3 JaHHBIX : ydyeOHoe mocodue / T. M.
TarapuukoBa. — Mocksa, Bonorma: Uadpa-Unxenepus, 2024. — 172 c. — ISBN
978-5-9729-1772-3. — Texkct: anmexkTponHbiii// L{ludpoBoii oOpazoBaTeNbHBIN pecypc
IPR SMART : [caiir]. — URL.: https://www.iprbookshop.ru/143351.html

12.3amsaTun, A. B. BBeneHne B HHTEIUICKTYaIbHBIA aHAIIN3 IAHHBIX : yueOHOe ocooue /
A. B. 3amsatun. — Tomck: Mzmarenbckuit Jlom Tomckoro rocyaapcTBEHHOTO
yauBepcutera, 2016. — 119 c¢. — ISBN 978-5-94621-531-2. — Tekct
anektpounsid // Ludposoit obpazoBarenvubiit pecypc [PR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/109021.html

13. Makkunnm, Y. Python u ananu3 manueix / Y. Makkuninu ; nepeBon A. CIMHKHHA. —
3-¢ m3a. — CapartoB : IIpodoGpazoBanne, 2024. — 482 c. — ISBN 978-5-4488-
0046-7. — Texct : snextponHbt // Lludposoit obOpasoBarensHbIil pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/145897.html

14.Jlekyn 1. Kak yumrcs mammHa: PeBomronmus B 00JacTH HEHPOHHBIX CETEH W
riryookoro odyuenus. / Jlekyn S. — Anmprnimaa Pro. 2021. ISBN 978-5-90-739492-6.
-335c.

JlonoTHUTEIbLHAS JINTEPaTypa

15.Ko3noB, /I. B. BBeaenue B mporpaMMHYI0 HHXEHEpHIO: ydeOHOe mocoomue / [[. B.
Ko3noB. — 4-¢ m3a1. — MockBa : HHrepHer-YHuBepcutreT MHbOpMaImoOHHBIX
Texnonoruit (MHTYUT), At [Tu Ap Menua, 2024. — 305 ¢. — ISBN 978-5-4497-
2385-7. — Tekcr : snextponsbiii // Lludposoit obOpasoBarensHbIN pecypc [PR
SMART : [caiir]. — URL.: https://www.iprbookshop.ru/133932.html

16.Cenona, H. A. Jluckpetnas maTtematuka: ydeoHoe mocodbue / H. A. CemoBa. — 2-¢
n3a. — Mocksa : A [Ilu Ap Memua, 2024. — 100 ¢. — ISBN 978-5-4497-3150-0.
— Texct : anextponnsiii // Ludposoit obpazoBarensHbii pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/141463.html

17. bammakosa, E. . UndopmaTuka u nHpopManmoHHsie TexHomoruu. YMHubI Excel:
ouonmmoteka ¢yHkiuii: yaeonoe nocoodme / E. U. bammakoBa. — 2-¢ u3n. — MockBa
. A [Im Ap Menma, 2024. — 109 c¢. — ISBN 978-5-4497-3416-7. — TekcrT :
anekTpoHHbI // [{udpoBoii obpazoBarenbHbil pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/142075.html

18.T"apsieBa, B. B. Undopmaruka : yueOHOo-MeToauueckoe nocodue / B. B. I'apsiea. —
Mocka : MUCU-MI'CY, Aii ITu Ap Menua, 9bC ACB, 2024. — 99 ¢c. — ISBN
978-5-7264-3473-5. — Tekct : anextpoHHbIN// LlmdpoBoi oOpa3zoBaTelbHBIN pecype
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/140477.html

19.CyxanoB, A. f. HTemiekTyanbHble CUCTEMBI: y4eOHO-METOJAMUYECKOE MOCOOUe O
7a00paTOPHBIM U MPAKTUYECKUM 3aHATHUSM, CAMOCTOATEILHOW W WHIWBUYATbHON
pabore cryaeHToB / A. S. CyxanoB. — Tomck: ToMckuii rocymapCTBEHHBIN
YHUBEPCHUTET CUCTEM YIPAaBICHUS U PaAHOdIEeKTpoHuKH, 2023. — 147 ¢. — Tekcer :
anekTpoHHbI // [{udpoBoii obpazoBarensHbii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/152795.html

20.CyxanoB, A. SI. HTemekTyaabHbIe CHCTEMBI: Y4eOHO-METOIUYECKOe Mocodue 1o
7a00paTOPHBIM M MPAKTUYCCKUM 3aHATHSM, CAMOCTOSATEILHOW M WHJIWBUYaJIbHON
pabore cryaeHToB / A. SI. CyxanoB. — Tomck: ToMckuii rocymapcTBEHHBII
YHUBEPCHUTET CUCTEM YIPAaBICHUS U PaAHOdIEeKTpoHuKH, 2023. — 147 ¢. — Tekcer :



annekTpoHHbld // [{udpoBoii obpaszoBarensHbii pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/152795.html

21.Koroa, O. B. Anropurmuzamuss W NIporpaMMHpOBaHHE: Y4eOHOE ImocoOHue It
cryaeHToB HampapiaeHus moarotoBku 09.03.02 WMudopmarmoHHBIE CHCTEMBI U
texnoigoruu / O. B. KoroBa, FO. B. Cxmman. — MakeeBka: J[lonOGacckas
HallMOHAJbHAs aKaJeMHUs CTPOUTENhCTBA U apXuTeKTyphl, ObC ACB, 2024. — 118 c.
— Texkcr: anexrponnbiil // Ludposoit obpazosatenbHbli pecypc IPR SMART
[caiiT]. — URL.: https://www.iprbookshop.ru/141647.html

22. TTunsit, A. Y. OCHOBBI METOJIOB MCKYCCTBEHHOTO MHTEIIJIEKTA: y4eOHO-METOANIECKOE
rmocooue / A. WU. Iunsi, JI. A. AgamueBud. — Mocksa : MUCU-MI'CY, ObC ACB,
2023. — 60 c. — ISBN 978-5-7264-3307-3. — Texkcr: snexkrponusbiit // [{udposoit

00pa3oBaTeIbHBIN pecypc IPR SMART : [caiT]. — URL.:
https://www.iprbookshop.ru/142181.html

23. JlemakoB, A. B. OOBEKTHO-OPHEHTHPOBAHHOE IIPOrpaMMHPOBAHHE : ydeOHOE
nocobue / A. B. Jlemakos, A. A. KBacaukos, C. II. Kykcenko. — Tomck : Tomckuii

TOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHHUS U PAJAUOICKTPOHHUKHU, b
Konrent, 2022. — 190 ¢. — ISBN 978-5-4332-0302-0. — TekcT : 3JCKTpOHHBIH //
[udposoit  obpazoBatenbHbii  pecypc [PR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/152823.html

24.T'ycbkoBa, O. M. O0bEKTHO OpUEHTUPOBAHHOE MPOrpaMMHUpOBaHUE B Java : ydyeOHOe
nocobue / O. U. I'ycbkoBa. — 2-¢ 3. — MockBa : MOCKOBCKHH IieAarorndecKui
rocymapcTBeHHbI yHuUBepcutet, 2024. — 240 c. — ISBN 978-5-4263-0648-6. —
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MNPUMEP TECTOBBIX 3AJJAHUIA

A) OTMeTbTe KPY’KKOM B CTOJIOLIE OTBETOB HOMEP MPAaBUILHOTO OTBETA

Samanus OTtBeT

Bri6epute BepHoe 1. CriykaT 115 yCKOpPEeHHsI 10CTyIa K JaHHBIM
YTBEPXKACHUE IIPO 2. OcHOBHOE Ha3HAa4YEHHE — MOJAEPKKA LIETIOCTHOCTH JTAHHBIX
UHJIEKCBI B CTPYKTYpE 3. [103BOJISIIOT COKPATUTh CTPYKTYPHYIO CIOKHOCTD 3allpOCOB
0a3bl JaHHBIX: SELECT

4. [ToBBIIAIOT CTEMEHD 3AIUIIEHHOCTH JaHHBIX

VYxkaxute npaBuibHbiii | 1.0(n"2)
BapuaHT o0o3HaueHus | 2. O(n"3)
crnoxxHoctu anroputma | 3. O(n)
obxona rpada B 4.0(n+m)
r1youHy (n —KOJ-BO
BEpIIKH, m — p&dep)

B uwem pazaumna mexay | 1. V sorted MoXHO 3a/1aTh KJITFOY COPTUPOBKH, a Y SOIt HEIB3S




byakumeir  sorted wu
MeTos1oM sort B Python?

2.V sort MOXHO 3aaTh KJIFOY COPTUPOBKH, a y sorted HeNb3s
3. Sorted co3naeT 0TCOPTUPOBAHHYIO KOIHIO, @ SOIt COPTUPYET

Bri6epute BEpHOE | KOHTEIHEP HA MECTE
YTBEPKIACHHUE.

Vkaxure mnpaBwibHOE | 1) IpaJlue€HTHBIM aIrOPUTMOM
OKOHYaHUE 2) CTOXaCTUYECKUM aJIrOPUTMOM
YTBEP)KICHHUS: 3) reHeTUYECKUM aIrOPUTMOM
AnroputM  0o0Oy4yeHHS | 4) IBPUCTHUECKUM aJITOPUTMOM
00paTHBIM

pacrnpocTpaHEHUEM

OIIIMOKHU SBJIIETCA. ..

Bribepure BepHbIe
YTBEPKACHUS TIPO
CBEPTOYHbIE
HEUPOHHBIE CETH:

1. B xo/1e onepanuy CBEpTKU KaKA0€ SAPO CBEPTKH
00pabaTpiBacT HCXOJHYIO MATPUILY U IOJIY4aeT CBOI HTOTOBYIO
KapTy npu3HakoB (feature map).

2. B xope omnepanuu cBepTKU IPOUCXOAUT CEMAaHTUUECKOE
CKaTUe UCXOJHOW MAaTPULIBI.

3. [Tocne onepanuu cBepTKU 0043aTENBHO TOIKHO
MIPOU3BOIUTHCS CKATHE UTOTOBOW KapThl MPH3HAKOB.

4. CBepTouHbIe ceTH padOTaIOT TOJIBKO C rpapuuecKon
nHpOpMaIHEH.

5. SApo cBEPTKU MOKET BBIXOAUTH 33 TPAHUIBI HCXOTHON

MATPHUIIbI C COOTBETCTBYIOIIEH JOCTPOMKON OTCYTCTBYIOLIUX
3JIEMEHTOB.

6. CBepTouHbIE CETU MOT'YT ObITH 00yUEHBI METOJI0M OOPATHOTO
pacnpocTpaHeHUs OITHOKH.

b) IIpuBenuTe OTBET B CTOJIOIE OTBETOB

Samanus OTtBeT

OnumuTe u3BecTHBIe BaM crmocoOs! O6T>CI[I/IHI/ITB NN
COCAUMHUTH JaHHBIC N3 HECKOJBKHX NCTOYHUKOB BI[ B OJTHOM

ATAOAOTNDON Uqﬁnnp

Hanummre 6510k-cxeMy aaroputma
HAXO0X/IEHNS CYyMMBbI MOJIOKUTENbHBIX 3JIEMEHTOB U CyMMBI
OTPHIIATENIbHBIX 3JIEMEHTOB LiesouncieHHoro cnucka A(N)

Haiite onpenenenue kiauku B rpade. [Toctpoiite rpad,
UMEIOIINH KIUKY MOITHOCTH 4, ¢ 8 BEepIIMHAMH.

Ha3oBute tumsl ¢10€B, KOTOPbIE MOT'YT IIPUCYTCTBOBATH B
CBEPTOYHBIX HEUPOHHBIX CETSIX U ONMUIIUTE MPUHIMUI UX PabOThI

Onummre o0l NpUHIMI pabOThl PEKYPPEHTHBIX HEWPOHHBIX

cerel




