MI/IHI/ICTEPC:FBO OBPA3QBAHH51 N HAYKU
JAOHEIIKOM HAPOJHOM PECITYBJIMKU

['OCYJAPCTBEHHOE OFPA3OBATEJIbHOE YUYPEXXIEHUE
BBICIIIEI'O HRO@ECCHOHAHLHQF O OBPA3OBAHMSA
«1OHELIKMM HALTMOHAJIbHBI YHUBEPCUTETy

OAKVYJIBTET MATEMATUKU U MHOOPMAILIMOHHBIX TEXHOJIOIMIA

Ka(beupa TCOPHHU YIIPYTOCTU U BBIYUCIIUTEIbHOMN MaTeMaTUuKu
nuMeHHu akagemuka A.C. KOCMOIIaMI/IaHCKOI"O
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PABOYAS TIPOTPAMMA YUYEBHO AUCIHUIIINHBI
«AJITOPUTMBI U CTPYKTY PhI JAHHBIX»

HpaKTHKO-OpﬂeHTHPOBaHHaﬂ AUCUHHIIIHHA

Hamnpasnenue noarorosku: 01.03.02 INpuknannas Marematnka u HHEGOPMATHKA
[Ipoduns moarorosku: ~ CTaTHCTHKA

OGpasoBarenbHas mporpamMma: “bakanappuar

KBampukanus: Axanemuyeckuii GakanaBp

®opma o0yuenmus: OYHas

Honenx 2021



YTBEPXJIAIO:

Jlexan ¢pakyabreTa MaTeMaTUKH
HBIX TEXHOJIOTHH
N. A. Mouceenxko

«20» amipens 2021 r.
MIT

Paboyast mporpamma yueGHOM IMCUHMIUTMHEI «AJrOPHTMBI W CTPYKTYPbI JAHHBIX»
COCTaBleHa HAa OCHOBaHMHM PefepalbHOTO TOCYAAPCTBEHHOTO 00pa30BATENLHOIO CTaHzapTa
BBICIIEro 00pa3oBaHusi — OaKagaBpHAT 10 HANPAaBICHHIO MOAroToBk: 01.03.02 [puxnanuas
MaTeMaTHKa M HH(OpPMATHKa, yTBEPXKIEHHOTO MpHKazoM MHUHHCTepcTBa 00pa3oBaHHs H HAyKH
Poccuiickoit ®enepaunn ot «10» smBaps 2018r. Ne 9: ['ocynapcTBeHHOTO 06pa3oBaTeIbHOro
cTanzapta Briciiero odpasosanus (I'OC BO) Joneukoit Haponuoii Pecry6muku (JIHP) (mpoexra)
no HanpapieHuio noarotoBku 01.03.02 Ilpuknannas matemaTwka u uHpopmartuka; [lopsika
OpraHW3ali  y4eOHOro  mpomecca B 00pa3’oBaTelNbHBIX  OPraHH3ALMSX  BBICIIErO
npodeccnonanbHoro obpasosanus Jlonenxoi Hapoamoit Pecry6miku, yTBepKAEHHOTO MPHKa30M
MunmucreperBa o6pasoBanus u Hayku JIOHENKOM Haponnoit PecriyGmuku ot 10.11.2017 r. Ne 1171
(C M3MEHEHHAMHM WU JONOIHEHHSAMH); Y4eOHOrO0 TIJaHA M OCHOBHOM po(eCCUOHATBHOM
00pa3oBaTeNbHON MPOTpaMMbl  BBICIIETO  06Pa3oBaHUS HampasiieHuss noxaroroBkud 01.03.02
[lpuknannas matemaTrka 1 HHGOpPMATHKA, TIPOPYUILS: «CrarucTukay, paspaboranssix B 'OV BITO
«/IOHeUKuH HAllMOHAIbHBIA YHUBEPCUTETY.

Paspa6orunk:

JOUEHT Kaeapbl TEOPUH YIIPYTOCTH H

BBIYUCITUTEILHOM MATEMATUKN HMEHHU // A P

aka1. A.C. KocMozamuaHckoro, K.¢. - M.H., J01 // ¢ //;7/ E.B. ABmiomuna
b

Pabouas nporpamma yueGHOI AHCUMIUTHHEI yTBepKIeHa HA 3aceTaHUU Kadeapsl Teopuu
YIPYTOCTH M BBIYHCIUTEIbHON MaTeMaTUKH uMeHH akagemuka A.C. KocMoaaMHaHCKOro

[Ipotoxon Ne 15 ot «12» anpens 2021 r.

3aBenyromuii kadeapoii B.U. Ctopoxes

Pabouas mnporpamma y4e6HOI IHCHHIUIMHBI omoOpeHa y4eOHO-METONMYECKOH KOMHCCHEMH
(akybrera MaTeMaTHKK M HHOPMAIIHOHHBIX TEXHOTOTHI

[Ipotokon Ne 4 ot «14» anpens 2021 .

Ipencenarens yueGHO-METONNYECKON KOMUCCHH P
(haxynbTeTa MaTeMaTHKU M HHPOPMALHOHHBIX TEXHOTOTHI ‘ JLU. Censxosa



1. OBJACTb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLLECCE

VYuebHas IUCHMIUIMHA «ANTOPUTMBI M CTPYKTYPbl JAaHHBIX» SABISETCS TMPAKTHKO-
OPUEHTUPOBAHHOHN JUCIUIUIMHON M OTHOCUTCS K 0a30BOM 4acTH 0Opa3oBaTeIbHOI MPOrpaMMBIL.
Jnst u3ydyeHus: NaHHOW Y4eOHOW AMCHUIUIMHBI HEOOXOAMMBI 3HAHUS U YMEHHA, (OpMHpyeMbIe
npeduwecmgyrowumu  oucyuniunamu  «OObEKTHO-OPUEHTUPOBAHHOE  IPOIPaMMHUPOBAHUE U
crangapTHas Oubmuoreka C++ B YHCICHHBIX METOJIaX MCCIIEOBAHUS MOIeNel 1eOpPMHUPOBAHUS»,
«JluckperHas MaTeMaTHKa», conymcmeyrowumu oucyuniunamu — «OCHOBBI HHGPOPMATHKNY,
«SI3pIKM M METOJBl NIpOrpaMMHUpPOBaHUsA», «MareMaTtudeckuil aHanu3». 3HaHUS U yMEHU,
[IOJIyYEHHBIE B XOJ€ HM3Yy4YEHHS IUCLUUIUIMHBI «AJITOPUTMBI U CTPYKTYpPbI JTQHHBIX» SIBJISIOTCA
OCHOBOH JJISl M3Y4EHUS nociedyrowux nucuuiuiud: «Teopus aBToMaToB U ()OPMATBHBIX SI3BIKOBY,

«JlomOMHUTENbHBIE TJIaBbl TEOPUU AQJITOPUTMOB M CTPYKTYp JaHHBIX»; MCIOJIb3YEeTCS IpHU
HaIMCaHUH BBITYCKHON KBaJIM(UKAIIMOHHOW PabOTHI.

2. CTPYKTYPA JUCHUIIJINHBI

. ®opma o0ydeHust
XapakTepucTuka yueOHOW TUCIUIIINHBI
Ounas 3aoyHas
Hanpasnenue noarotoBku 01.03.02 [MpuknagHas MaTeMaTHKa ¥ HHPOPMATHKA
[Tpoduin CraTucruka
O6pazoBarenbHas mporpaMma bakanaBpuat
Keamudukarus AkaneMudeckuii bakanaBp

KonnuecTBo copepkaTebHbIX MOYJIEH U TEM

1(6)

Jucrnunauna 6a30B0# / BApHATUBHOM YacTH
00pazoBaTeIbHON MTPOTrPAMMBI

ba3oBoii yactu

DopMBbI KOHTPOJISI

1 MOyBHBII KOHTPOJIB,
3aueT B 4-M cemecTpe

T'ox moaroroBxu 2
Cemectp 4
KonmuecTBo 3a4eTHBIX €UHHII 3
KomnmuecTBo wacoB Bcero 108
B T.4.:

- JIEKIITHUOHHBIX 16
- IPAKTHYECKUX MJIM CEMUHAPCKUX -

- JJabOPATOPHBIX 32
- CaMOCTOSTEIILHOM pabOThI 60
B T.4. THAUBUAYAIILHOE 3a1aHNUE -
HenenrHOE KOJIMYECTBO YacoB 6,74

B T. 4.: - QyJUTOPHBIX 3
- CAaMOCTOSTETbHOU pabOTHI CTYACHTA 3,75

3. OITIMCAHME JUCHUIIJIMHBI

Leab u3yyeHHs] TUCHMIIMHBI «AJITOPUTMBI M CTPYKTYPbl JaHHBIX» — H3y4YeHUE
Hanboyiee BaXKHBIX KOMIBIOTEPHBIX alTOPUTMOB M XapaKTEPUCTUK HUX INPOU3BOJAUTEIBHOCTH,
pacnpoCTpaHEeHUE AITOPUTMOB Ha PELIEHUE MPAKTUYECKUX 3a7ad.

3agaum: BBEJICHUE NOHATUI AITOPUTM, METOJI PELLIEHNUS, CTPYKTYypa JaHHBIX, PACCMOTPEHUE
AITOPUTMUYECKUX CIIOCOOOB XpaHEHUS JaHHBIX U BO3MOXXHOCTH MX MCIOJIB30BAaHUS B Pa3MUHBIX
aJITOPUTMAaX, BEIOOP ONTHUMAIBHOTO ajJrOpuTMa JUisl PelIeHns KOHKPETHOH 3a/1auH.

TpeOoBanus K pe3yabTaTaM O0CBOCHHUS] JUCHHUILUIMHBI. [Iponecc u3ydeHuss AMCLUIIIIMHBI
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«ANTOPUTMBI U CTPYKTYpPBl JaHHBIX» HalpaBlieH Ha (POPMHUPOBAHHE 3JIEMEHTOB CIIETYIOLINX
komnerenuuii B coorserctBuu ¢ ®I'OC BO PO, 'OC BO JHP (mpoekT) mo HampaBiieHUIO
noarotoBku 01.03.02 TlpuknagHas maremaTuka U MHGOPMATUKAa U OCHOBHOHM MPO(eCcCHOHATLHOM
o0pa3oBaTeNIbHOM MporpaMMbl BhICIIET0 0Opa3zoBaHus HampaBieHuss noarotoBku 01.03.02
[Ipuknagnas maremaTrka u nHGopmaruka, npoduist: «lIpukinanHas MaremaTuka U HHGOpPMATHKAY:

Yuueepcanvnvie komnemenyuu (YK):

HaumenoBanue kateropuu (rpymibl) yHUBEPCAIbHBIX KOMIIETEHIIUH:

«CucremMHoe u KPUTHYCCKOC MBIIIJICHHUEC»

YK-1

CrniocobeH OCyIIeCTBIATh MMOUCK, KPUTUYECKHUI aHATN3 ¥ CHHTE3 HH(OpMAaIHH,
MIPUMEHSTh CUCTEMHBIN MTOIXO] /IJIsl peLIEHUs TIOCTaBJICHHbIX 3a/]1a4

HaumenoBanue kateropuu (rpymibl) yHUBEPCAIbHBIX KOMIIETEHIIUH:

«Pa3paboTka 1 peanusaiysi IPOEKTOB»

YK-2

CriocoOeH onpenensaTh Kpyr 3aj1ad B paMKax MOCTABJICHHOW 1€ U BRIOUpATh
OIITUMAJIbHBIE CIIOCOOBI X pemIcHuA, UCXO0 a4 U3 ﬂeﬁCTBYIOMHX IMPpaBOBBIX HOPM,
MMEIOIIUXCS PECYPCOB U OTPAaHHUCHUHN

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

OIlK-1

Cnoco6eH npuMeHsTh GyHIaMEeHTAIbHBIC 3HAHUS, IOJTy4eHHbIE B 00J1aCTH
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HAYK, M UCTIOJIb30BaTh UX B
1poheCcCHOHATBHON JIeATETLHOCTH

OIlIK-2

Crnioco0OeH UCnob30BaTh U aAANTUPOBATh CYIIECTBYIOIME MATEMaTHUECKHE
METO/IbI U CUCTEMBI ITPOrPaMMHUPOBAHUS [T pa3pabOTKH U pean3aluu
ITOPUTMOB PEIICHUs MPUKIIAHBIX 3a/1a4

Ilpogheccuonanvnvie komnemenyuu (I1K):

[1K-2

Crnioco0eH NOHMMAaTh, COBEPILIEHCTBOBATH M MPUMEHSTh COBPEMEHHBIN
MaTeMaTHUYECKUI anmnapar

I1K-7

Crnioco0eH pa3pabaTbIBaTh U IPUMEHSATH AITOPUTMUYECKUE U TIPOTPaMMHbIE
pelieHus B 06JaCTH CUCTEMHOTO U MTPUKIIAJHOTO MPOTrpaMMHOT0 00ecrieueHUs

NHaukaTopbl J0CTHKEHMSI KOMIIETEHIMA U pe3yjbTarbl o0ydeHus. [locTmxeHue
KOMIIETEHIIMI OIEHUBACTCSI HA OCHOBE TAaKUX MHAMKATOPOB U COOTBETCTBYIOIIMX MM PE3yJIbTaTOB

00y4eHMS:
Karteropuu
YHuBepcajibHble
YHUBepPCATbHBIX Huankaropsl Pe3yabTaThl 00yYeHus1
. KOMIETeHIIHH
KOMIeTeH M it
3HaeT CTPYKTYPY COBPEMEHHOM
YK-1. CnocobGen nH(pOopMaTUKH, 0COOCHHOCTH
OCYIIECTBIATH HpEICTaBIEHUS YUCIOBOM U
TTOUCK, o
. CHMBOJIbHOUN

KPUTHYCCKU I YK-1. U-1.
CucremHoe u aHaNH3 U CUHTE3 OcyiuecTBIsAeT | 3naer crocob! aHaTH3a HHEGOPMALIAN
KPUTHYECKOE UHPOPMALIHH, IIOUCK, BBIOOP, | sl pelienus NoCTaBjIeHHOM 3a1a4u

MBIIIJIICHUE TIIPUMCHSATH CHUCTEMAaTU3alIo v
CHCTEMHBIH MOJIX0T uHpopmanu Meet HPUBOJHTS HPHMED gl 6
JU1S1 pellenHs MIOJIyYEHHUS, IIepesayu U1 00paboTKu
MOCTaBJICHHBIX MH(OpMAIIMH B aITOPUTMAX
3aau YMeer aHanM3uPOBATH HHGOPMAITHIO,
MPEICTABJIICHHYIO JUTS PEIICHUS 3a1a4n
Pazpabotka u VK-2. Criocoben VK-2. U-1. 3HAeT OCHOBHBIE METOLOIOTMUYECKUE
peanuzanms onpenensath kpyr | [IpoBoauT aHanu3 | noaxossl B cepe peanusanuu
MIPOEKTOB 3aj1a4y B paMKax [IOCTABJICHHO} | HEOOJNBIINX NPOEKTOB
MOCTaBJICHHOW 1eH eU U 3HaeT MeTOMbl M MOJIEIN
U BBIOMpATH onpenenser CTPYKTYpH3AIIMHU NPOCSKTA
ONTHMAaJbHBIC YmMeer pa3pabaTeiBaTh HEOOJBINNE




CIOCOOBI HX
peuieHus, uCxons
U3 IEUCTBYIOLIUX
MIPaBOBBIX HOPM,

HAMEIOIIUXCS

pecypcoB u

OrpaHUYECHUI

€€ NJOCTHKCHUC

COBOKYHHOCTB HpOCKTI)I nu BI:I6I/IpaTI: HeO6XOHI/IMI)IC
3amad, ANTOPUTMBI JUISI UX peaau3aluu
o0ecrneunBaroIUx

‘Ymeer npoBOINUTh aHAJIU3
3¢ dexkTuBHOCTH anTropuTM™Ma,
BBIOPaHHOTO IS IPOEKTa

OomenpodgeccuoHaJbLHbIE

HNuaukaropsl Pe3ysnbTaThl 06yUeHHs
KOMIIETEeHIINH
3HaeT OCHOBHBIE IPUEMBI aHaAIM3a
OIIK-1. U-1. p
CJI0KHOCTH aJTOPUTMOB
[Ipumensier
OITK-1. CriocobeH pUMeHsATH OCHOBHYIO 3HaeT MOHATUS a0CTPAKIUS TAHHBIX,
(hyHIaMEHTaIbHbIC 3HAHUS, TEPMHHONOTHIO KOHTCHHEPBI, 09C€PEaH, OUCPEIH C
MPUOPUTETAMH, CTEKH BbEB
MOJTy4eHHbIE B 001acTH MATEMATHYCCKIX puopuTETaMH, CTEKH, JEPEBLE
MaTeMaTHYeCKUX U (HJIH) HAYK U OMHApHOTO TMOUCKa, cOaTaHCUPOBAaHHBIE
€CTCCTBCHHBIX HaYyK, U BbS IIOUCKA. XAII-T UILIBI
s matemarmueckue  |2oPC OHCKE, XOI-TaOmHIL

HCIIOJIB30BaTh UX B

00BEKTHI NTPU

YmMmeer AHAJIM3UPOBATH CIIO)KHOCTH OCHOBHBIX

npoheccroHaIbHON AJITOPUTMOB
SIICHUH 3a/1a9
ACATCIIbHOCTH p . | YMeer onpenensaTh BUI CTPYKTYPhI TaHHBIX,
npohecCuoHATBHOU N o
HEO0OXOIMMOM JIsT PEeIICHUs TOCTaBICHHON
JeSITeTbHOCTH saxaun
OIIK-2. Cnocoben OIIK-2. 1-1. 3HaeT OCHOBHBIC aJrOpUTMbI 00PAOOTKU
HCIIONIB30BATh U AJIANITHPOBATh Hcnons3yet u MacCHBOB, CTEKOB, OU€PE/IH, CITUCKOB,
CYILECTBYIOLIHE aJlanTHPyeT JICPEBHEB
MaTEMaTHIECKUE MCTOABI U CYLIECTBYIOIINE | 3HaeT MeTObI AITOPUTMU3ALMH 33129
CXETZD;IB;%IES;EarM;&ZizHI;Z MAaTEMAaTUICCKUE | Vmeer pa3pabaThiBaTh aITOPUTMBI 00PaOOTKH
FUT pasp p t METOJbI I MacCUBOB, CTEKOB, OYepeaH, CIIMCKOB
AJITOPUTMOB PEIIEHHS A3paGOTKI ’ ’ ’ ’
TIPHKTAHBIX 327124 pasp JIEPEBBEB U MTPOBOAUTD UX 3aIHCh
aIropuTMOB Vmeer pa3OHBaTh CIIOKHBIC AITOPUTMBI Ha
PCIICHUA 0oJiee TPOCThIE AJITOPUTMBI M TIO133/1a41

IMPUKIIAOHBIX 3a1a4

IIpodeccuonanbHblie
HNuaukaropsbl Pe3ysbTaThl 00y4yeHust
KOMIECTCHIIUH
3HaeT CpaBHUTENbHBIEC XapaKTEPUCTUKA
[K-2. CriocoGen [K-2.1-2. AJTOPUTMOB COPTUPOBKHU
IOHUMATD, Bri6upaer 3naet nousTre 3pHEKTUBHOCTH alTOPUTMA U
COBEpIICHCTBOBATH 1 OITUMAJIbHBIE MaTeMaTUYECKUH anmnapar ero XapakTepusyroLmum
TIPAMEHATE CHOCOOBI, MOJIETH [y \eeT aHANM3UPOBAT CIOKHOCTD OCHOBHBIX
COBPEMCHHBIN 1 TIPAHIATIBL aJrOPUTMOB, UCIIOJIB3YEMBIX IIPH PEIICHHH
MaTEeMaTUYECCKUM aHaan3a HayIIHEIX TIPUKIAIHbIX 33729
atmapat HCCICAOBAHUM VYmMmeer MMIPpOBOJAUTH NPOrpaMMHO CpaBHPITeJ'ILHLIfI aHaJIn3
AJITOPUTMOB COPTUPOBKHU
I1K-7. Cnocoben [IK-7. U-1. Ha | 3HaeT OCHOBHbIE CTPYKTYPHBIE 3JIEMEHTHI
pa3pabathIBaTh 1 OCHOBEC aHaIW3a | AJIrOPUTMOB
HPUMCHATD 3aJa4u 3HaeT crnocoObl 3aMKCH AITOPUTMOB
ITOPHTMITHECKHE 1 OCYHIECTBJIAICT | YMeEET NPUMEHATh CTPYKTYPHBIE DJIEMEHTBI
IIpOrpaMMHEIE
ACKOMIIO3NIUIO QITOPUTMOB 111 peHICHUS NPUKJIAOHBIX 3a1a4
pemeni B odnacTy ajaropuTMa YMeeT 3anuchiBaTh AITOPUTMBI Ha SI3BIKE
CUCTEMHOI'O 1N
NPUKJIaAHOrO MIPOTPAMMHUPOBAHUS
IIPOrpaMMHOI0
obecriedeHust




4. ®OPMbI OPTAHU3ALIUY YYEBHOI'O ITPOLIECCA U COJEPKAHUE
JUCLUIINHDBI

JucuuiinHa «AJTOPUTMBI U CTPYKTYPbl JAHHBIX» MPEIyCMaTPUBACT CIEIYIOLIHE
(dbopMBbI opraHuzanuy y4eOHOTO TpoIlecca: JEKIUHU, JTaOOpaToOpHBIE 3aHATHS, CaMOCTOSTEIBHYIO
paboTy CTYJICHTOB.

MaTepI/Iaﬂ nuajaracrcsa C HCIIOJIB30BaHUEM O6’I)$ICHI/ITCJ'II)HO-I/IJ'IJ'IIOCTpaTI/IBHBIX,
OBPHUCTUYCCKUX MW HCCICAOBATCIIBCKUX MCETOJO0B IIPCIIOJaBaHUA. HpI/I MMPOBCACHNUU HeKHI/If/'I u
Ha60paTOpHI)IX 3aHSTHHA HCIIOJIB3YIOTCA My.HLTHMeI[HfIHBIC MMpE3CHTAlMH, Pa3JaTOUYHBIC MATCPUAJIbIL.

B ydeOHOM mporecce MUPOKO TPUMEHSIOTCS AKTUBHBIE M HMHTEPAKTUBHBIC (POPMBI
IIPOBEJICHUS 3aHATUN (pa300p KOHKPETHBIX CUTyaluil, AMCKYCCHS, INOJIEMHUKA), BHEAYIUTOpHAas
caMocTosTeNIbHas paboTa, OaUTbHO-PEHTUHIOBAas CHUCTEMa OICHKH YCIIEBA€MOCTH, JMYHOCTHO-
OpUEHTHpPOBaHHOE 0O0ydeHue, mnpobnemMHoe oOydeHune. B ydueOHOM mpoliecce HCIOJIB3YIOTCS
WHTEPHET-PECYPCHI 110 JAaHHOMY KYPCY; PaCCMaTPUBAIOTCS 3a/1a4i, MAaKCUMAJIHLHO MPUOJIMKEHHBIE K
KOHKPCTHBIM MPAKTUYCCKHUM CUTyalusIM, TCCTBI, CAMOCTOATCI/IbHAA pa60Ta; KOHTPOJIbHBIC pa60TI>I.

CamMocrosTenpHas pa60Ta CTYACHTOB NPCAYyCMAaTPUBACT BBIIMOJHCHUC HWHAWBUAYAJIbHBIX
3aJlaHu#, TOJArOTOBKY K JJAOOpaTOPHBIM 3aHATHUSAM, U3yUyeHUE y4eOHO-METOJANYECKOM JIUTEpaTyphl,
COCTaBJICHHE KOHCIIEKTOB, ITOITOTOBKY MPE3CHTAIMI U JOKJIA/0B.

TemaTnueckuil JIaH «AJTOPUTMbI U CTPYKTYPbI TaHHBIX»

Tembl ’ Bomnpocsl TeMbl

CopepxarejibHbl MOAYJIb 1. AJITOPUTMBI U CTPYKTYPHI JAHHBIX

1. OcHoBHbIC MOHATHS 1.1. ba3oBble MOJETH MPOrpaMMUPOBaHUSA. AOCTpaKIUs JaHHBIX.
CnocoOnl ananm3a anroputma. Hayunbeiii meton. HaOmiomenws.
Maremarnueckue moaenu. Kinaccudukarus mopsiikoB pocta

1.2. Pexypcus u ee mnporpaMMmHas peanuzanus. Dakropuall.
PexypcuBHBIN TBONYHBIN MTOUCK. DH(HEKTUBHOCTH PEKYpPCUHT

2. Creku n ouepenn™ 2.1. Crek. Peanm3anus Ha ocHOBe MaccuBa. [IpumeHeHue cTeka.
D¢ HEeKTUBHOCTH CTEKOB.

2.2. Ouepens. [{uknnueckas ouepens. [Ipuopurernas ouepess.
DnemeHTapHbIe peann3auuu. IHHEeKTUBHOCTH Pa3INYHBIX BUOB
ouepenu

3. Crucku™ 3.1. CBs3HbIl criucoK. JIByCTOPOHHHM CBSI3HBIN CITUCOK.

3.2. DpheKTUBHOCTH CBA3HOTO CIKMCKA. Peanu3anus creka Ha 6a3e
CBSI3HOTO CITHCKA.

3.3. CoprupoBanHsie criuckd. OCHOBHBIE OTIEpalUU U TIPUMEDP
peau3alyy JBYCBS3HOTO CITUCKA.

4. TpuBHUaNbHbIC U 4.1. ITy3bipbKOBasi copTHpoBKa. COpTUPOBKA METOIOM BCTaBOK U
HETPUBHAIILHBIC MeTO0JI0M BbIOOpa. D HEKTUBHOCTH TPUBUATBHBIX COPTUPOBOK.
COPTUPOBKH™ 4.2. Coptuposka lllenna. CoptupoBka cnusiaus. Pazouenue.

BbricTpas coptupoBka. I¢h(HeKTUBHOCTH COPTUPOBOK. 3aBUCUMOCTD
CJIOHOCTH JITOPUTMA OT UCXOJIHBIX JaHHBIX

5. JlepeBbs u rpadur* 5.1. lepeBo OMHApHOTO MOMCK. AHAJIN3 OMHAPHOTO MOMCKA.
Peanuzanus alnrpuTMOB AJ1s 1epeBbEB OMHAPHOTO MOMCKA.
Cb6anancupoBaHHBIE AepeBbs noucka. [Ipobdiaema
HecOaJlaHCUPOBAHHBIX J1IEPEBbEB.

5.2. OCHOBHBIE IOHATHUS O MHOTOIIYTEBBIX JEPEBbIX (KpacHO-
YEPHBIX JICPEBBSIX U JEPEBbsIX 2-3-4).

5.3. OcHoBHBbIe BubI rpadoB. Heopuentuposannsiii rpad. I[lonck B
riyOuHy U B mpuHy. Haxoxaenue nyreit. OpueHTHpPOBAaHHbBIE U
B3BelIeHHbIE rpadbl. CBONCTBA KpaTyalliux nmyreil. AIropuTm




Hevikctpel n dnoiiga.

6. Xem-taGuuipr™* 6.1. Xem-pyHKkun. XemupoBaHue ¢ pa3IebHbIMU [IETIOYKAMHU.
6.2. XemupoBaHue ¢ JIMHEHHBIM U ABOWHBIM OITPOOOBAaHNEM

* — IPaKTUKO-OPUEHTHUPOBAHHBIE TEMBI.

CTpyKTYpa AMCHUILIUHBI KAJTOPUTMBI U CTPYKTYPHI JAHHBIX» M0 BUAAM YUeOHOMH

JACATCJIBbHOCTH

KoaunuyecTBo yacoB

Ouynas ¢popma 3aounas ¢popma
o0yueHus o0y4eHHUs
B T.U. B T.4.
Ha3Banus coaepskarejbHbBIX MOaYyJIel H § EE
TeM o| & 3 ) gl =
| 2|8 5 2|8
E|l 5| S| B o = = S| B o
o = = e 2 o o = = o 2 2
= = 4 o @ c = = X o e )
) 2 S| Q| =g o 5 S O =&
Q (9] o S| 8 o Q O o < S <
m| Bl R ROg M = E| B0 a
ConepxarejibHbI MOAYJIb 1. AJITOPUTMBI M CTPYKTYPbI JaHHBIX
1. OcHOBHBIE IOHITHS 8 2 2 | 4
2. Crexu u ouepenu™ 14 | 2 41 8
3. Cnucku™ 20 | 2 6 | 12
4. TpuBHanbHble U HETPUBHUAJIbHBIE
P " p 30 | 4 10| 16
COPTHPOBKH
5. JlepeBbs u rpadur* 28 | 4 8 | 16
6. Xemr-ra0auier* 8 2 21 4
Hroro no conep:xxkareabnomy moayaw 1 | 108 | 16 32| 60
Bcero uyacos 108 | 16 32| 60

5. TEMATHUKA JIEKIIUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHI

TeMBI JIeKIIMOHHLIX 3aHATHN

KoanuecTBo yacoB

rjj'r'l Ha3Banue Tembl Ouynas | 3aouHas
¢opma dopma
1 OcHoBHbl€e NOHATHA. Pekypeus 2
2 Crexu. Ouepenu 2
3 CBs3Hble cIUCKU. [[ByCBsA3HbBIE CIIUCKU. /[ByHaNpaBiIeHHbIE CIIMCKH. 5
HrepaTopsl
4 TpuBnanbHbele cOpTUPOBKH. D) (HEKTUBHOCTH COPTUPOBOK 2
5 Herpusunanbnble cOpTUpOBKH. D()(HEKTUBHOCTH COPTUPOBOK 2
6 JlepeBbsi OuHapHOTro noucka. HeopueHTHpoBaHHbIe Tpadsbl. 2
7 OpuentupoBanHnsbie rpadsl. B3pemennsie rpadsl. MUHMMaIbHbIE 5
ocTOBbIE JiepeBbs. Kparuaiine nytu
8 Xem-tabnuibl. Metoabl 06pabOoTKH KOJUTU3UH 2
Bcero 16

TeKCTpl JEeKIUHA NPUBEICHBl B!

JAUCTAHOUOHHOM KypCE€ Ha

yHnuBepcureta http://dl-test.donnu-support.ru/course/view.php?id=555.

mwiatpopme  Moodle


http://dl-test.donnu-support.ru/course/view.php?id=555

Tembl J1abopaTOpHBIX padoT

. KoanyecTtBo yacos
i Ha3BaHnue Tembl Ounas dopma 3aounas
popma
1 OcHoBHble NIOHATHA. Pekypcus 2
2 Crekn 2
3 Ouepenn. Ogepey ¢ MPUOPUTETOM 2
4 CBsI3HBIE CITUCKHU. 2
5} JIBYyCBsI3HBIE CIICKHU 2
6 JIByHaIpaBICHHbBIE CITUCKU 2
7 TpuBHaIbHBIE COPTUPOBKU 2
8 Herpusnanbubie coptupoBku (coptuposka Illemna, Knyrra) 2
9 HerpusnasibHble COPTUPOBKH (COPTUPOBKA CIUSHUEM) 2
10 | HerpuBuanbHbIe COPTHPOBKH (OBICTpasi COPTHPOBKA) 2
11 | DddexTuBHOCTH COPTUPOBOK 2
12 | JlepeBbsi OMHAPHOTO MOWCKA 2
13 | Ynanenwue y3:10B B iepeBe OMHAPHOTO TTOMCKA 2
14 | HeopuenTtupoBanusie rpadsr. O0xox rpada B riiyouHy, B 2
mmpuHy. [locTpoeHne MHHUMAITLHOTO OCTOBHOTO JIepeBa
15 | OpuentupoBanssie rpadsl. B3pemennsie rpador. Haxoxnenue 2
KpaTJyaiiiero myTu
16 | Xem-tabmuipl. MeTton nemnovek. [[BoitHOE XemMpoBaHue 2
Bcero 32

Conepsxanue J1abOpaTOpHBIX PabOT M METOJMYCCKUEC PEKOMCHIAIMHA K WX BBIMOJHEHHIO
MPHUBEJCHBI B. AUCTAHIIMOHHOM Kypce Ha muiatdopme Moodle yauBepcurera http://dl-test.donnu-
support.ru/course/view.php?id=555.

6. OPTAHU3AIIUA CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB

KoaunuecTBo yacon
Ne
Ha3Banmue TemMbl Ovynast | 3ao4ynas
n/n
dopma dopma
1 OCHOBHBIE TTIOHATHUS 4
2 Cteku u ouepenn’™ 8
3 Croucku™* 12
4 TpuBHagbHBIC U HETPUBHAIBHBIE COPTUPOBKU™ 16
5 JlepeBbs u rpadur* 16
6 Xewr-ra0dausr* 4
Bcero 60

ConepkaHue CaMOCTOSATENIBHOW pabOTHI MO TeMaM M METOJMYECKHE PEKOMEHAINH T10 e
BBITIOJIHEHUIO MTPUBE/ICHBI B: TUCTAHIMOHHOM Kypce Ha mardopme Moodle yauBepcurera http://dl-
test.donnu-support.ru/course/view.php?id=555.

7. KOHTPOJIbHBIE BOIMTPOCHI K MIPOMEXXYTOYHOMN ATTECTAILIUA

CoaepikaTeJbHbIA MOAYJIb 1. AJITOPUTMBI U CTPYKTYPBI JaHHBIX
1. Ouepenu, crexku
2. AHanu3 aaropuTMoB
3.  AnropuTMbl COPTHPOBKH


http://dl-test.donnu-support.ru/course/view.php?id=555
http://dl-test.donnu-support.ru/course/view.php?id=555
http://dl-test.donnu-support.ru/course/view.php?id=555
http://dl-test.donnu-support.ru/course/view.php?id=555

Ouepenu, ouepean ¢ IPUOPUTETAMU

JlepeBbsi OMHAPHOTO TIOMCKA. ANTOpUTMA MTOKUCKA, 00X0/1a,
Xem-tabnuupl. Pemenue BOnpocoB KOJTH3UH
HeopuentupoBannsie rpadsl

OpueHTHpoBaHHbIE TPadbI

MuHuManbHBIE OCTOBBIE JepeBbs. KpaTuaiiue myTu

©ooNo A

8. OBPA3EL 3AJAHUSA MOAYJBbHOI'O KOHTPOJIA

'OV BIIO «JIOHELIKMIA HALIMOHAJIbHBIM YHUBEPCUTET»

O6pazoBarenpHas mporpamma; 0akajiaBpuar

Hamnpasnenue noarorosku: 01.03.02 [MpuknagHas MmaTeMaTHKa U HUHPOpPMAaTHUKa
[Ipodune: CraTucTtrka

Ounas ¢opma oOyuenus. Cemectp: 4

YyeOHas TUCIUTIINHA: _AJTOPUTMEI M CTPYKTYPBI JIAHHBIX _

MoayabHasi KOHTPOJIbHAS padoTa

Bapuant Ne n

1. W300pa3uTe NBOMYHOE AEPEBO, IMOIYYArOIIEeCs MPU TOCIEA0BATEIIBHOM JT00aBICHUU
gucen: 6, 10, 15, 2, 5, 4, 7, 20, 10, -10. A Taxke onumuTe IS MOJYYCHHOTO JepeBa 00XOM
MPSIMOM.

2. OnwumwuTte OCHOBHBIC OTNEpanuy i cTeka. Kakod 3JieMeHT J0CTyIeH B JII000H MOMEHT
BpeMEHHU?

3. 3a kakoe BpeMs BBIMIOJIHSACTCS BCTaBKa/U3BJICYCHHE SJIEMEHTOB B odepen?

4. OnumwuTte cI0BaMHU aITOPUTM TMOUCKA AYOJIMKATOB B MaCCHBE.

5. Hamumcarp ¢QyHKIMIO Ha S3BIKE TMPOTPAMMHPOBAHMS, KOTOpas COCAMHSET JIBA
YHOPSIIOYEHHBIX TI0 BO3PACTAHMIO MAacCCHUBBI B OJIMH HOBBIM MacCUB. DyHKyus He O0JHCHA
npouU3800UMb COPMUPOBKY dnemenmos. Heo0XoammMo yaecTh, 9To JJIMHA MaCCUBOB Pa3IMYHASL.

6. CKOJBKO CCBUIOK HEOOXOJMMO W3MEHHTh IS BCTAaBKHM DJJIEMEHTAa B CEPEIUHY
OJHOCBSI3HOTO CITUCKA?

7. JIeHCTBUTEIBHO IIPH MY3bIPHKOBON COPTHPOBKE KX 3JIEMEHT BCETIa CPABHUBACTCSI C
KaKJIbIM APYTHM JIEMEHTOM?

8. B anroput™Me cOpTUpOBKH METOJIOM BhIOODA:
a) DJIEMEHTHl C HauWOOJIBIIMMH 3HAYCHHSAMHU KIIOYa HAKAIUIMBAIOTCS ClieBa (MaJible 3HAYeHUS
WHJIEKCOB);
0) MHOTOKPAaTHO HaXxOJUTCS 3HAYCHHE MUHUMAJIBHOTO KJIH0Ya;
B) JUIS IPABUJIBHOW BCTABKH KaXKJIOTO AJIEMEHTA IMPUXOJUTCS CIBUTATh HECKOJIBKO JIEMEHTOB;
I') OTCOPTUPOBAHHBIC JIEMEHTHI HAKAIJIMBAIOTCS CIIPaBa.
9. B copTupoBKe METOJOM BCTAaBKH JJIEMEHT, BCTABJICHHBII B YaCTUYHO OTCOPTUPOBAHHYIO
TpyIILy:
a) He OyJeT nmepeMeniaThCcs B AalbHEHIIeM;
0) He OyzeT CABUTaThCA BIIEBO;
B) 4acTo OyJeT mepeMeniaThCs 3a MpeAebl TPYIIIbL;
T') CTOJIKHETCS C TEM, YTO pa3Mep TPYIIbl HEYKJIOHHO YMEHBIIIAETCS.
10. OnuiuTe anropuT™M CJIOBAaMH COPTHPOBKU cHUsSHUEM. Takke OTBETbTE Ha BOIPOC:
HenoctaTok cOpTUPOBKH CIUSHUEM - 3TO
a) HEpEKypCUBHAas MIPUPOJIA;
0) 6oJiee BBICOKHE 3aTpaThl MaMsTH;
B) XOTSI COPTHUPOBKA CIUSHUEM IO CKOPOCTH MPEBOCXOIUT COPTUPOBKY METOJOM BCTAaBOK, OHA
3HAYUTENBHO MeJICHHEee ObICTPOM COPTUPOBKH;
T') CTIO)KHOCTDH pPeasu3alllu.



9. KPUTEPUU OLHEHUBAHUSA 3AJIAHUSI MOAYJbHOI'O KOHTPOJISA

Homep 3axanus KoauvecTBo 0a/10B
1 10
2-4, 6-9 no 1 Gamy =7
5) 12
10 11
Bcero 40

10. KPUTEPUH OLHIEHUBAHUS CAMOCTOSTEJIBHOM PABOTBI

CamocrositenpHas pabota (Bkmtovas BeimosiHeHne CPC) onenmBaercs B 30 Oammos. B
paspese OT/eNbHBIX TEM OLIEHUBAHHE OCYIIECTBISIETCS CIEIYIOIIMM 00pa3oM.

OuenuBanune CPC u UPC no mucuuniuie «AJITOPUTMBI U CTPYKTYPbI JAHHBIX»

Ha3sBanus coaep:kaTejibHbIX MOAYJICH U TeM ‘ CPC UPC
CoaepxarejibHbI MOAYJIb 1. AJITOPUTMBI U CTPYKTYPBI JAHHBIX
1. OcHOBHBIE IOHATHS 2
2. Creku u ouepenn™ 3
3. Crimckm* 10
4. TpuBuanbHbIe U HETPUBHAIBHBIE COPTUPOBKHU ™ 5
5. JlepeBbst u rpadur* 5
6. Xenr-ra0dauuer* 5
HToro no 1-my coep:kaTesbHOMY MOIYJIIO 30
Bcero 0a/10B 30

11. KPUTEPUU OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH

OO6mrast oneHKa 3HAHWH CTYACHTOB IO JUCHUIUIMHE MpoBoautTcs mo 100-0amibHON IIKaie
COTJIACHO TaKUM KPHUTEPHSM, MPUBEICHHBIM B Ta0Onuie Hwke. OpraHu3anmoHHO-y4eOHas paboTa
CTyJICHTa B ayJIMTOPUHU OIICHUBAETCS HA OCHOBE TAaKMX KPHUTEPUEB KaK IMOCEHIAEMOCTh 3aHSTHH,
AKTUBHOCTH BO BPEMSs IIPOBEICHHMS JICKITMOHHBIX M JJA0OPATOPHBIX 3aHATUH (BOTPOCHI JIGKTOPY IO
TeMe JISKIIMOHHOTO MaTepuaja, yuacTue B 0OCYXKJIEHUU MPOWICHHOTO MaTepuaia, perieHue 3aaaq
U CUTYaIlMil y IOCKHU U T.IL.).

Conep:xarennubre Buna padorsl Banabl
MOIYJIH
Opranu3anoHHO-y4e0Hast paboTa CTy/IeHTa B ayJUTOPUH 5
Conepxarenshbiii  |CamocTosTenpHas paboTa 1 1abopaTopHble pabOThI 55
Moyns 1 MonynbpHas KOHTpOJIbHAs paboTa 40
Hroro 100
OO0mmii uror 100
Iopsagok oneHnBaHus y4eOHBIX JOCTHKEHHI 00y4al0IUXCsl
OlleHKa 110 Omenka 1o 100- OneHka 110 rocyAapCTBEHHOM HIKase
mkane ECTS | GamibHo# mKane | sk3ameH, quddepeHInpOBaHHBII 3aueT 3a4er
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xopor11o) 3a4TE€HO
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C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBIETBOPHUTEIHHO) C HE 3a4TCHO
BO3MOYKHOCThIO IOBTOPHOH aTTECTALIUH
F 0-34 2 (HeyIOBJIETBOPUTEIIBHO) C HE 3aYTEHO
BO3MOYKHOCTBIO OBTOPHOM CAa4YM IPH
YCIIOBUU 00s3aTeILHOTO Habopa
JOITIOJIHUTCIIbHBIX 6aJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O TIPOLECCA

VYueOHnble 3aHsaTHS npoBoaarcs B rinaBHOM (83001, r. Jowemnk, mp. ['yposa, 6). s
MIPOBEJICHUS JIEKIIMOHHBIX M JaOOpaTOPHBIX 3aHATUN TpedyeTcss ayAauTopusi, 000pyAOBaHHAs
MEJIOBOM WJIM MAapKEepHOW JOCKOH, MyJbTUMEAUMHBIN MPOEKTOP M 3KpaH, HOYTOYK, JOCTATOYHOE
KOJIMYECTBO KOMIIBIOTEPOB MHAMBHUIYAJIBHO JJISl KaXJOTO CTyAeHTa (Ui JabopaTopHBIX padoT),
KOMIUIEKT yu4eOHOM Mebenu NIjisi CTYACHTOB, pabodee Mecto mpernogaBatens. Beixon B MHTEpHET
MIPOBOJIHOM MITH C UCTOab30BanneM Wi-Fi.

Jis  camocTOsITENbHON paboOThl HUCHOJB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYPCHI
HayuHoil 6u0GnH1oTeKn yHUBEPCUTETA U IPYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX, Y4€OHO-
MeToanYecKkoe obecredyeHrue, MpeACTaBIeHHOE B Yy4eOHO-METOIUYECKHX KaOWHeTax TIJIaBHOTO
kopryca (ayn. 604), maTepuanbHO-TEXHHUYECKyl0 0a3y ydeOHOW nabopatopun «CeTeBbIX
KOMIBIOTEPHBIX TEXHOJOTUI» (ayn. 606) u ydeOHoN mabopatopuu «MHTErpUpOBaHHBIX Cpe
nporpammupoBanus» (aya. 610) xadempsl Teopum ympyrocTd W BBIYMCIWTEILHON MaTeMaTHUKH
nMmenn akanemuka A.C. KocMomamMuaHckoro.

B nporuecce 00ydeHus: CTyJ€HTHl UMEIOT BO3MOXKHOCTh HCIIOJIb30BaTh YueOHbIE MaTepUabl
M0 JUCHMIUTUHE «AJTOPUTMBI U CTPYKTYPHl NAHHBIX», pa3MelleHHble Ha miatdpopme Moodle
Hentpa auctanmuonHoro oopazosanus ['OY BITO «/lorHY».

13. PEKOMEH/IOBAHHAS JIUTEPATYPA

Koa-Bo Haunyue
Ne IK3EMILJISAPOB | 3JIEKTPOHH
HaumeHnoBanue .
n/n B OM0JIMOTEeKe | Oi BepCcHH
JouHY B JbC
Ocnognaa numepamypa
1. Bupr, H. Anroputmbl U CTPYKTyphl AAaHHBIX : HOBas
Bepcus i Obepona + CD / H. Buprt; nep. ¢ anri. moj 5 )
pen. ®. B. Tkauesa. - Mocksa : JIMK Ilpecc, 2010. - 272
c. + 1 sanekrpown. onr. quck (CD-ROM).
2. Kanoepos C. A. [IporpammupoBanue Ha si3bike C++:
yueb. mocobue / C. A. Kanoepos ; Jloneukwuii Hail. yH-T. - 101 -
N3n. 3-e. - lonenk : FOro-Boctoxk, 2009. - 298 c.
3. Kayt 1. 9. UckyccrBo nporpamMmmupoBanus : Ilep. ¢ anri.
T. 2 : Ilonyuucnennsie anroputmsl / JI. O. Kuyt ; Iox
obur. pen. 0. B. Kozauenko. - 3. uzn. - M. : Bunbsmc ;
CII6., 2001. - 829 c. Ka67 (1) Kuyr H. 3. HckyccTtBo 19 i
nporpammupoBanus it OBM : [B 7 1.] : Ilep. ¢ anra. T.
2 : Tonyuncnennsie anroputmsl / Ilep. ¢ anrm I'. IL
babenko u np. ; Ilox pen. I'. I1. baGenko. - M. : Mup,
1977. - 724 c.
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Kuyr, . D. UckycctBo mnporpammupoBanusi : llep. ¢
auri. T. 1 : OcuoBubie anroputmel / J[. O. Kuyrt ; Ilog
o0m. pen. FO. B. Kozauenxo. - 3. uza. - M. : Bunbsamc ;
CII6., 2001. - 714 c.

Kuyr JI. 3. HckycctBo nporpammupoBanus st DBM:
T.1: Ocnousie anroputmsl / Ilep. ¢ anrn. I'. I1.babenko,
0. M.baskosckoro ; Ilox pea. I'. Il. ba6enko, B. C.
Tapkmana. - M. : Mup, 1976. - 735 c.

17

Kayr, I. D. UckycctBo mnporpammupoBanus : llep. ¢
anri. T. 3 : CoprupoBka u ouck / . D. Kuyr ; [Tox o0m.
pen. 1O. B. Kozauenko. - 2. u3n. - M. : Bunmesamc ; CII0.,
2001. - 824 c. Kayr /1. 3. MckyccTBO MpOrpaMMHPOBAHUS
g OBM : [B 7 1.] : Ilep. ¢ anurn. T. 3 : CopTupoBka u
nouck / Ilep. ¢ anrn. H. U. Berokosoit u ap. ; [lox pen.
0. M. BasikoBckoro. - M. : Mup, 1978. - 844 c.

23

KopombrkoB FO. JI. Maremaruueckue MOJEId U
AITOPUTMBI HAa BETBALIUXCS CTPyKTypax. - Mpkyrck : U3n-
BO MpkyT. yH-Ta, 1994. - 80 c.

Mertoanueckue YKa3aHHS 17§ 3aJjaHus o
nporpaMMmupoBanuio Ha si3pike C++ / [coct.: C. A.
Kanoepos u ap.] ; TOY BIIO "[loHeukuii HAIMOHATBHBIN
yHnusepcutetr". - Joueuk : 'OY BIIO "JouHVY", 2018. -
105 c.

Metonuueckue yKa3aHus u 3aaHus o
MpOrpaMMUpPOBaHUI0 Ha s3blke C++  [DIEeKTpOHHBIN
pecype] / [coct.: C. A. KanoepoB u np.] ; OV BIIO
"JloHenKkuii HalMOHaIbHBIA yHHBepcuteT". - [loHeuk :
oy BIIO "HouHVY", 2018. - Dnexktponnsie manubie (1

(aiin).

Jlonoanumenvnasn numepamypa

lNamxos, C. b. Apudmeruka ; Anroputmsl ; CIOKHOCTh
BBIUKCIICHUH : Y4eO. mocobue mis cryneHtoB By30B / C.b.

lNamxos, B.H. Uybapukos. - 2-¢ u3a. - M. : Beicmr. mik.,
2000. - 320 c.

11

10.

CoBumk [xxon 3. CinoxxHocTh Beruucienui / [lep. ¢ anri.
E. I1. Jlunarosa, M. U. I'punuyka ; [lox pen. O. M.
Kacum-3ane. - M. : @akropuai, 1998. - 368 c.

11.

Mansbues, A. . ATTOpuT™MBI 1 peKypCUBHBIE PYHKINU /
A. . Mans1ies. - 2-e uzn. - M. : Hayka, 1986. - 367 c.

12.

Y4eOHO-MeTOAMYECKOe T0coOMe K HU3YY4EHHUIO0 Kypca
«CucTteMHOE  MPOrpaMMHUpPOBAHME» ISl  CTYACHTOB
cnernuansHoct 080202 IIpuknaanas maremaruka / Coct.:
H.A .MowuceeHko, JILA.Hectepoga, E.B.AparommuHa,
P.H.Heckopones. — lonenk: JlonHY, 2004. — 146 c.

13.

Y4eOHO-MeTOAMYECKOe TI0cOOMe K HW3Y4EHHUIO0 Kypca
«CucTteMHOE  MPOrpaMMHUpPOBAHME» ISl  CTYACHTOB
cnenuansHoct 080202 IIpuknaanas maremaruka / Cocr.:
H.A .MowuceeHKo, JLA.Hectepoga, E.B.ABmrommuHa,
P.H.Heckopones, O.Jl.®ecenko. — Joneux: JouHY,
2006. — 150 c.

66

14.

Bectauk MockoBckoro ynusepcurera. Cepus 15.
BrruncnuTenbHas MaremMaTiKka U KubepHeTuka. - M. :

17
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W3pa-Bo MockoBckoro roc. yu-ta, 1977.-2013 rr.

15.

KowmmbroTepHas MPAKTHKA. [Tocobue JUIst
npodeccroHasoB. - Kuposorpan, 2008, 2009, 2010. (U34)

16.

[IpobGnemsr ympaBnenus u uHopMartuku. - Kues:
Wucturyr  kubepnetmku  uM. B.M.  I'mymkosa 5 -
HanmonaneHoii akagemMuu Hayk Ykpaunssl, 2007-2011.

17.

VYpasnsaomue cuctemMsl U MamuHbl. - Kues: MHCTUTYT
kubepHetnkn uM. B.M. InmymkoBa HamumonanbHoi 9 -
aKaJieMuu HayK Ykpaunsl, 1995-2011.

Lonyckaemcs ucnonvzosanue I5C, ¢ komopvimu y Ynusepcumema 3aknouern 002060p u K

KOMOpuIM — ecmb  0ocmyn uepe3 caum Hayuynou oubnuomexku JouHY co cmpanuyul

http

/library.donnu.ru/russ/infpro.html

14. TH®OOPMALMOHHBIE PECYPCHI

http://www.c-cpp.ru/ - CipaBounuk mo C++

https://metanit.com/cpp/ - CipaBounuk mo C++

http://mondnr.ru/— MunucTepcTBo 00pazoBanus u Hayku JloHenkoit HapomHo# pecryOmuku
https://www.donippo.org/~ TOY IO  «/loHeukuii  pecnyOIMKAaHCKUH  MHCTUTYT
JIOTIOJTHUTEIHHOTO MEeIarOTHUeCKOro 00pa3oBaHmsD

http://ippo-vm.at.ua/ — Otaen marematuku Jouerxoro PUIATIO

http://resobrnadzor.ru/ —Pecnybnukanckas ciykba IO KOHTPOJIO W Haa3opy B cdepe
00pa3zoBaHus U HAYKH

15. MIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusnas nurien3ust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBnas nutiersust JJOHHY nurensus Ne 46472919);
3. Microsoft Visual Studio (mmmensust mporpammbl DreamSpark st BbICIIMX y4eOHBIX

3aBEJCHUN);

4. JIunensuu GPL, Apache, BSD mns cBo6ogHOTrOo mporpammHoro obecreuenus: FreelLab,

Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacmepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.


http://library.donnu.ru/russ/infpro.html
https://metanit.com/cpp/
http://mondnr.ru/
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/

