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PaGouass mporpamMma y4eGHONW UCHHMIUIMHBI «AJTOPHTMBI M CTPYKTYPhI JAAHHBIX»
cocTaBlicHa Ha OCHOBaHMH @eNepanabHOrO TIOCYJAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
BBICIIETO O00pa3oBaHHMs — OakamaBpuaT Ho HampaBieHuro noarotoBku 01.03.02 Ilpuxnamgmas
MaTeMaTHKa ¥ MH(QOpMaTHKa, yTBEpXKIECHHOTO IpPHKa3oM MHUHHCTepCTBa 00pa3oBaHHS W HAyKH
Poccuiickoii ®enepanun ot «10» sHBaps 2018r. Ne9; T'ocymapcTBeHHOro 06pasoBaTeIbHOTO
cranzapra Beicero obpazosanus (I'OC BO) Jlonenkoit Hapomroit PecyGiuku (JIHP) (mpoexra)
no HampapjieHuto moaroroBkd 01.03.02 IlpuxmagHas marematuka W uH(opmatuka; ITopsiaxa
opraHusamuM  y4eOHOro  mpomecca B 00pa3oBaTeNbHBIX  OpraHU3allUAX  BEICIIETO
npodeccuonanbHOro obpasosanus Jlonernxoit HaponHoit PecryGmuku, yTBEp)KIEHHOrO IPHKa30M
MunucrepcTBa 06pazoBanus u Hayku Jlonenkoit Hapoaroit PecrryGmukm ot 10.11.2017 r. Ne 1171
(C W3MEHEHMSAMH M JONOJNHEHHSMH); Y4eOHOTO IUIaHAa W OCHOBHOM MPO(eCCHOHATHHOM
00pa3oBaTeNbHOM IIPOrpaMMBI BBICIIETO O0Opa3oBaHMs HampasjieHHss moarotopku 01.03.02
[Ipuknannas MmaremaTuka u uHGopMaTuKa, npodms: «IIpukiaanas MaTeMaTiKa U HHPOPMATHKA,
paspaborannbix B 'OV BIIO «JloHerxuil HAIMOHAIBHBIA YHUBEPCUTETY.

Pa3paboTuuk:

JIOLIEHT Kadeaphl TEOPHH YIPYTOCTH K

BBIYMCIIUTEILHOM MaTEMAaTUKHA UMEHU «

akan. A.C. KocMonmamuanckoro, K.¢. - M.H., J0I[ E.B. Asmromuna

J

Pabowast nporpamma y4eGHOH JUCIHUILIMHBI YTBEPXK/IEHA Ha 3aceflaHdd Kadeaphl TEOPHH
YIPYTOCTH ¥ BEIYHUC/IMTEIBHON MaTeMaTuku uMeHn akagemuka A.C. KocMomamuanckoro

IIporokon Ne 15 ot «12» ampenst 2021 r.

3aBenyronmii kKadeapoit % /”%7” B.U. Cropoxes

Pabouas mnporpamMma y4eOHOM IUCHMIUIMHBI OZ00peHA Y4eOHO-METOIMYECKOH KOMMCCHEH
(axynpTeTa MaTeMaTHKH ¥ HHOOPMALMOHHBIX TEXHOIOTHIA

IIpotokon Ne 4 ot «14» anpens 2021 r.

IIpencenarens yueOHO-METOANYECKON KOMUCCHH b
(haxypTeTa MaTeMaTHKH U HH(POPMAIIMOHHBIX TEXHOJIOTHI JL.N. CensxoBa




1. OBJIACTb IPUMEHEHUWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYyeOHasi IUCHUIUIMHA «AJITOPUTMBI M CTPYKTYpPhl JaHHBIX» SIBJISIETCS MPAKTHKO-
OpUEHTUPOBAHHOW NUCIUIUIMHON W OTHOCUTCS K 0a30BOH WacTu 00pa3oBaTENbHON MPOrPaMMBI.
Jns u3ydyeHus JaHHOW Y4eOHOM NMCHUIUIMHBI HEOOXOAWMBI 3HaHHS U yMeHHus, (opMUpYyeMbIe
npeowecmsyrowumu  oucyuniunamu  «OOBEKTHO-OPHEHTUPOBAHHOE  MPOTPAMMHUpPOBAHHE U
cTanaapTHasi 6ubanoreka C++ B YMCIEHHBIX METO/IaX MCCIIEOBaHMS MoJienel neopMupoBaHus»,
«JluckpeTHast MartemaTukay, conymcmeyiowumu oucyuniunamu — «OCHOBBI HH(YOPMATHUKNY,
«S3pIKM M METOHIbl TPOTPaMMHUPOBaAHUS», «MaremMaTHYeCKUN aHanu3». 3HAHUS M yMEHUS,
MOJIY4YEeHHBIE B XOJ€ HM3YYECHHS JUCHMUIUIMHBI «AJTOPUTMBI U CTPYKTYPhl HAHHBIX) SIBISIIOTCS
OCHOBOI1 711 U3yU€HUsl nocaedyowux TUCHUILUINH: «Teopus aBTOMAaToB U (POPMANBHBIX S3BIKOBY,
«/loMOMHUTENBHBIE TJIaBbl TEOPUU QITOPUTMOB M CTPYKTYpP JAAaHHBIX», HCIOJB3YETCS INpHU
HaIMCAHUM BBITYCKHOW KBATH(UKAIIMOHHON PabOTHI.

2. CTPYKTYPA JUCHUIIJIMHBI

XapakTepucTuKa y4eOHOW AUCHUTUINHBI

®dopma 00yueHus

QOunas 3aouHas

Hanpasnenue noaroToBku

01.03.02 IpukianHas MaTreMaTukKa U HHGOPMATHKA

[Tpodunb [TpuxiiagHas MmaTeMaTHKa 1 HH(GOpMATHKA
OO6pa3zoBarenbHas IporpaMma bakanaBpuat
Keanmudukarms AxkaneMu4ecKuii OakaiaBp
KonnyecTBo copepkaTebHBIX MOAYJIEH U TEM 1 (6)

Jucnunnuza 6a30B0# / BApHAaTUBHON YacTH
00pa30BaTeNbHON MPOTPAMMBI

ba3oBoi yactu

DOopMBbI KOHTPOJISI

1 MomyBHBII KOHTPOIIB,
3aueT B 4-M cemecTpe

I'on moaroroBku 2
Cemectp 4
KonnuecTBo 3a4eTHBIX €MHUIL 3
KonnyecTBo yacoB Bcero 108
B T.Y.:

- JICKIITMOHHBIX 16
- IPAKTUYECKUX UJIM CEMHUHAPCKHUX -

- TaOOPATOPHBIX 32
- CAMOCTOSITEJILHOM pabOoThI 60
B T.Y. UHJIUBUAYAJIBHOE 3aJJaHHE -
HenenbHoe KOIMYECTBO YacoB 6,74

B T. 4.. - ayAUTOPHBIX 3
- CAMOCTOSATENBHOM paboThI CTyIeHTa 3,75

3. OIMCAHUE JUCHUITJIMHBI

Heab u3yueHusi AUCHUILUIUHBI «AJTOPUTMBI U CTPYKTYPbl JAHHBIX» — HW3Y4YCHHE
HaubOosee BaXXHBIX KOMIIBIOTEPHBIX AQJTOPUTMOB M XapaKTEPUCTUK HUX MPOU3BOJUTEIHLHOCTH,
pacnpoCcTpaHEHUE AITOPUTMOB Ha PELIEHUE MPAKTUYECKUX 3a/1ad.

3agauu: BBeJICHUE MOHATUH AITOPUTM, METOJ PELICHUS, CTPYKTypa JaHHBIX, PACCMOTPEHHE
QITOPUTMUYECKHUX CIIOCOOOB XpaHEHUs JAHHBIX M BO3MOXKHOCTH MX HCIIOJIB30BAHMS B Pa3IMYHBIX
aIrOpuUTMax, BEIOOP ONTUMAILHOTO aJITOPUTMa JUIsl pEllIeHNs KOHKPETHOW 3aJauH.
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TpeOoBanus k pe3yabTaTaM O0CBOCHHUSI JUCHHUILVIMHBI. [Iponecc u3yyeHus AUCLUIIINHBI
«ANTOpUTMBI M CTPYKTYpbl JaHHBIX» HaIpaBlIeH Ha (OPMUPOBAHHME HIIEMEHTOB CIIEAYIOLIMX
komneteHuuii B coorBerctBuu ¢ ®I'OC BO P®, 'OC BO JIHP (mpoekT) mo HampaBICHUIO
noarotoBku 01.03.02 INMpuknagnas Maremarnka U WHGOpMaTHKa U OCHOBHOU MpodeCcCHOHATHHOM
o0pa3oBaTeNbHOW MpPOTpaMMbl  BhICIIET0 oOpa3zoBaHus HampasieHus mnoaroroku 01.03.02
[TpuknanHas MmaremaTuka U HHQopmartuka, npoduist: «IpukinanHas MaTemMaTuka U HHGOpPMaTHKa»:

Yuueepcanvnvie komnemenyuu (YK):
HaumeHoBaHnue kateropuu (rpymibl) yHUBEPCAIbHBIX KOMITETEHIIHI:
«CHCTEeMHOE ¥ KPUTHUYECKOE MBITIIICHUEY
Crnoco0eH ocyIecTBIATh MOUCK, KpUTHUECKHUM aHaIU3 ¥ CUHTE3 WH(OpMAaLIUH,
MPUMEHSITh CHCTEMHBIN TIOJIXOJ] ITIsl PEIICHHsI TOCTABJICHHBIX 33124
HaumenoBanue kareropuu (Tpymnmbl) yHUBEPCAIbHBIX KOMITETEHITUH:
«Pa3paboTka 1 peann3aiys mMpOEKTOB»
CrniocoOeH ompeaensaTh Kpyr 3a/1a4d B paMKax MOCTAaBJICHHOW LEIH U BEIOUPATh
YK-2 ONTUMAJTFHBIC CIIOCOOBI MX PEIIECHUs, HCXOS U3 JEHCTBYIONIUX MPABOBBIX HOPM,
MMEIOUTNXCS PECYPCOB U OTPaHUYEHUI
Oowenpogpeccuonanvnovie komnemenyuu (OIlIK):
CnocobeH npuMeHsITh GyHIaMeHTaIbHBIC 3HAHUS, TIOJTYYCHHBIC B 00J1aCTH
OIIK-1 | maTemMaTH4eCKHX U (UJM) €CTECTBEHHBIX HAYK, U HCIIOIH30BATh UX B
poecCHOHANIBHOM e TEIbHOCTH
Crnioco0eH UCnoab30BaTh U aJalTHPOBATh CYIIECTBYIOLIUE MaTEMaTHYECKUE
OIIK-2 | MeToHbl ¥ CUCTEMBI TPOTPAMMHUPOBAHUS TS pa3pabOTKU U pearn3aiun
QJITOPUTMOB pEHICHUsI IPUKIIAJHBIX 3a/1a4
Ilpogheccuonanvnvie komnemenyuu (I1K):
Cnoco6eH mpoBouTh 00pabOTKY M aHATIU3 HAYYHOU MH(POPMAIIUK U PE3YIIHTATOB
HCCIIEIOBAHU I

YK-1

[1K-2

CriocobeH K BBIOOpY BapuaHTa apXUTEKTYPhl IPOrPaMMHOTO CPEICTBA,
[TK-4. pa3paboTke 1 BepudUKAIIUN TPOTPAMMHOTO 00€CTICUeHUS JIJIsT PEeIICHUS
TCXHUYCCKHUX U HAYYHO-UCCIICAOBATCILCKUX 3a/1a4

NHaukaTopbl AOCTUKEHHSI KOMIIETEHUMHA U pe3yjbTaTbl 00yudeHus. JlocTuxeHue
KOMH@TGHHI/Iﬁ OLCHUBACTCA HAa OCHOBC TAKUX MHAHUKATOPOB U COOTBCTCTBYIOIIHNX WM PE3YJILTATOB

00yJeHUS:
Karteropuu
YHuBepcaabHble
YHHBEPCAILHBIX KOMIETEHIH NuauxkaTopbl Pe3yabTaThl 00y4eHHsT
KOMIIeTeHIIHii
3HaeT CTPYKTYPY COBPEMEHHOM
YK-1. CriocoGen UH(QOPMATUKH, OCOOEHHOCTH
OCYIICCTBIATH NPEICTABICHUS YUCIIOBOM 1
TMIOMCK, .
KpuTICCKIIi VK-1. U-1. CUMBOJIbHOM
Cucremnoe u aHaJIN3 U CUHTE3 OcymecTBisieT | 3paer croco6sl aHanu3a HEGOPMAIIHI
KPUTHUYECKOE uHbopmaum, IIOUCK, BBIOOP, | s peleHus nocTapaeHHOM 3a1a9u
MBIIIEHUE OPUMEHS T CHUCTEMAaTHU3aI1I0
CHCTEMHBIH MOX0 uH(popMaun ¥MeeT NPHBOANTD MPHMEpEI
JUTSt peltieHs MOJTy4YeHUS, TIepeiadyu U 00paboTKH
HOCTaBJICHHBIX MH(OPMALMH B AITOPUTMAX
3ana4 VMeeT aHaTu3UpoBaTh HHPOPMAIIHIO,
MPE/ICTABICHHYIO JUIsl PEHICHUs 3a/1a41
Pazpabotka u YK-2. Criocoben YK-2. U-1. 3HaeT OCHOBHBIE METOIOJIOTHUCCKHE
peanusaius onpenensrts Kpyr | IIpoBOIUT aHaau3 | IMOAXOABI B cdepe peann3anun
MPOEKTOB 3aj1a4 B paMKax HEOOJIBIINX MPOEKTOB




TOCTABJICHHOW LENM |  MOCTABJICHHOW | 3HACT METOJIBI U MOJCIH
U BBIOMpATh HEH U CTPYKTYPHU3aLUHK IIPOEKTA
OINITHMaJIbHbIE onpesenser VMeet pazpabaTsiBaTh HEOOIIBIINE
CIIOCOOBI MX COBOKYIHOCTp | POCKTBI H BBIOUpATh HEOOXOUMBIE
peIeHHUs, HCXOs 3aau, AJITOPHUTMBI JUIS MX PEaIu3aluy
13 ACHCTBYIONMX |- &0 ¢ 1eunBarommx
HPABOBBIX HOPM, VMeeT MpoBOIUTH aHAJIN3
HMEIOIIHNXCS CC IOCTIRCHHIC | ) hexTuBHOCTH anropuTya,
pecypcoB u BBIOPAHHOTO JUIS TPOEKTA
OTpaHHYEHHUH

Oo6menpodgeccuoHaJIbHbIE

HNnpnkaTopsl PesynbTarel 00yueHus1
KOMIIETEHITNH
3HaeT OCHOBHBIE IIPUEMBI aHAIA3a
OITK-1. U-1. P
CJI0’KHOCTH QJITOPUTMOB
[Ipumenser
OITK-1. CriocobeH TpuMeHsTh OCHOBHYIO 3HaeT MOHATHS A0CTpaKIUs TaHHBIX,
(byHIaMeHTaIbHBIE 3HAHUS, TEPMUHOJIOTHIO KOHTCUHEPBI, O4CPCIHN, OUCPEIH C
MOJYYCHHBIC B 00JaCTH MaTemaTHueckux | WPHOPUTETaMH, CTEKH, ICPEBbEB
MaTeMaTHYECKUX U (MIIH) HAYK H OMHAPHOTO MOUCKa, cOaTaHCHPOBaHHBIC
€CTECTBEHHBIX HAYK, U -
YK, MaTemaTHueckie | ACPEBbA MOKMCKA, XOUI TaOTHUITBI

HCIIOJBb30BAaTh UX B

00BEKTHI TIPU

Vmeer AHAJIN3UPOBATh CJIOKHOCTHh OCHOBHBIX

npoheCCUOHANTBHON ANTOPUTMOB
ACSATEILHOCTH Hp%f;?;;gi;;:;oﬁ YMeer ONIp/ICIATH BUJL CTPYKTYDEI JIaHHBIX,
HEOOXOMMOI [T PELIEHUS TIOCTABIEHHON
JESATEILHOCTH S
OIIK-2. Cnocoben OIlIK-2. U-1. 3HaeT OCHOBHBIE AITOPUTMBI 00PAOOTKH
MCIIONIb30BaTh U a1l TUPOBATh Hcnonb3yer u MacCHBOB, CTEKOB, OUEPE/IH, CIIUCKOB,
CYILECTBYIOLINE amanTupyer JICPEBLEB
MaTeMaTHICCKIE MCTOABL 1 CYLICCTBYIOINE | 3HaeT MeTO/bl AJITOPUTMHU3ALIUH 33124
CHCTOMET gporpaMMHpOBaHm MAaTeMaTUIECKUE | Vmeer pa3pabaThiBaTh alrOpUTMbI 00paOOTKH
JUIA paspaboTiH | peaisati MCTOAbI ISt MAacCHUBOB, CTEKOB, OUepeay, CIIUCKOB,
QJITOPUTMOB PEIICHHUS pazpaBoTKy eDeBhCD
HPHKITAJHbIX 387124 p ¥ IPOBOJIUTH WX 3aIIMCh
aJIrOpuTMOB Ymeer pa30MBaTh CIOXKHBIC AITOPUTMBI HA
pEHICHUA 0oJiee MPOCTHIE ATOPUTMBI M TIO3a1a4YH

MPUKJIAIHBIX 33724

leq;;c::fel;?::me HNupukaTopsl Pe3ynabTaThl 00yuenus
3HAEeT CPaBHUTEIIbHBIEC XapAKTEPUCTHKA
[IK-2.1-2. AJITOPUTMOB COPTUPOBKH
IK-2. Cnocoben Brioupaer 3HaeT nmoHATHE YPPEKTHBHOCTH AITOPUTMA U
IpOBOAUTL 06paboTKyY ONTUMAJIBHBIE MAaTeMaTUYECKUI anmnapaT €ro XapakTepU3yoIun

Y aHAJIU3 HAYIHOM
uHGOpMAIUH U

CII0COOBI, MOZIENIHN
U IPUHIIATIBI

Vmeer AHAIIU3UPOBATH CIIOKHOCTH OCHOBHBIX

pe3yJIbTaToB AJITOPUTMOB, UCTTIOJIB3YCMBIX TP PCIICHUU
HCCIIeIOBAHMIA aHamnsa HayqHBIX | ppkanebIx 3amaq
UCCIICNOBAHNN | yyeet mpoBOAUTH MPOrPAMMHO CPABHUTEIBHBINA AaHAIN3
AJITOPUTMOB COPTUPOBKU
[1K-4. Cniocoben k [IK-4. 1-1. Ha | 3HaeT OCHOBHBIE CTPYKTYPHBIE JIIEMEHTHI
BBIOOpY BapHaHTa OCHOBE aHAJIN3a | AITOPHTMOB
ApXHUTCKTYPBhI 3a/1a9un 3HaeT crocoObI 3aITUCH ATOPUTMOB
HPOTPAMMHOT0 OCYHICCTBIIACT YMeeT NpUMEHSATh CTPYKTYPHBIE 3JIEMEHTBI
Cpelfl?e;i; (%)Eigii;me JACKOMIIO3MIHIO | aJITOPUTMOB JJIsl pCHICHUS NPUKJIAJHBIX 3a/1a4
ajlropuT™Ma YMeerT 3anuchIBaTh AJITOPUTMBI Ha SI3BIKE

IPOrpaMMHOT0




obecnieueHust s IIPOrpaMMHUPOBAHUSA
pereHus
TEXHUYCCKUX U
Hay4HO-
HCCIICA0OBATCIIBCKUX
3aJa4

4. ®OPMbI OPT AHU3ALY YYEBHOI'O IPOLIECCA U COJAEP)KAHUE
JACIATLITAHBI

JucrunianHaa «AJTOPUTMBI M CTPYKTYPBI TaHHBIX» MPEAYCMaTPUBAET CIEAYIOIHNE (OPMBI
OpraHu3aliy y4eOHOro Ipolecca: JIEKIHUH, JTabopaTOpHBIE 3aHATHUS, CAMOCTOATENbHYIO paboTy
CTYZICHTOB.

Marepuan ~ u3maraercsi ¢ WCHOJNB30BaHUEM  OOBSICHUTEIBbHO-MWLIIOCTPATHBHBIX,
IBPUCTUYECKUX M HCCIEIOBATENLCKMX METOJNOB MpernojaBaHus. [Ipu mpoBeneHHM JEeKUWH |
J1a00PaTOPHBIX 3aHATHUI UCIIONB3YIOTCS MYJIbTHMEINHHBIC TPE3CHTALUH, Pa3aTOYHbIC MaTEPUAIBL.

B yueOHOM mpomecce HIMPOKO NPHMEHSIOTCS AKTHBHBIE W WHTEPAKTUBHBIC (OPMBI
NPOBEJICHUS 3aHATUI (pa300p KOHKPETHBIX CHUTYallMid, JUCKYCCHS, TOJIEMHKA), BHEAYIHTOpHAs
caMocTosATeNbHas paboTa, OATPHO-PEHTHHIOBAas CHUCTEMa OLEHKH YCHEBAEMOCTH, JHYHOCTHO-
OpUEHTHPOBaHHOE oOO0y4yeHHe, mnpobiemMHoe oOydeHue. B ydeOHOM mpoliecce HCHOIB3YIOTCS
MHTEPHET-PECYPCHI 10 JAHHOMY KypCY; pPacCCMaTpUBAIOTCS 33/1a41, MAaKCUMAJIbHO NPHOJIMKEHHBIE K
KOHKPETHBIM IPAKTHYECKUM CUTYAIIHSIM, TECThI, CAMOCTOSTENIbHASL pa0b0Ta; KOHTPOJIbHBIE PaOOTHI.

CamocrositenpHasi padoTa CTYIEHTOB MNPEAYCMAaTPUBACT BBIIOIHEHHE WHAWBUAYAIbHBIX
3aJ]aHuil, TOJArOTOBKY K JJAOOPaTOPHBIM 3aHSATHSIM, H3y4YeHHE y4eOHO-METOJHUYECKOM JTUTEpaTyphI,
COCTaBJICHHE KOHCIIEKTOB, IIOATOTOBKY MIPE3EHTALNI 1 TOKJIA/IOB.

TemaTH4eckuii IJIaH KAJTOPUTMBI U CTPYKTYPbI AaHHBIX»

Tembl \ Bomnpocsl TeMbl

CoaepikaTeJbHBIA MOAYJIb 1. AJITOPUTMBI H CTPYKTYPbI JaAHHBIX

1. OcHoBHbIE TIOHATHS 1.1. ba3oBbie mMomenu mporpaMMupoBaHHs. AOCTpakuus JaHHBIX.
Cnoco6nr ananmza anroputma. Hayunelii meton. HaGmromeHwus.
Maremarudeckue mojaenu. Kinaccudukaiys mopsikoB pocra

1.2. Pexypcus u ee mporpammHas peanuzanus. Dakropuai.
PexypcuBHBIN TBONYHBIN TOUCK. Dh(HEKTUBHOCTh PEKYPCUU

2. Crekn u oyepenu™ 2.1. Crek. Peasnmzanus Ha ocHOBe MaccuBa. [Ipumenenune creka.
O} PeKTUBHOCTH CTEKOB.

2.2. Ouepens. [uknnueckas ouepens. [Ipuopurernas ouepenp.
DnemMeHTapHbIe peanu3anui. DPPEKTUBHOCTD Pa3INYHbBIX BUIOB
ouepenn

3. Criucku* 3.1. Csi3HbIH criicoK. J[BYCTOPOHHMIA CBSI3HBIM CIIHCOK.

3.2. DpdekTHBHOCTH CBA3HOTO crMcKa. Peanu3anms cTeka Ha Oa3e
CBSI3HOTO CITHCKA.

3.3. CoptupoBannbie criucku. OCHOBHBIC OTIEPAIIMH B IPUMEP
peanu3auy IByCBI3HOTO CIIHCKA.

4. TpuBuaybHBIC U 4.1. ITy3bippKoBas copTupoBKa. COPTHPOBKA METOJIOM BCTABOK H
HETPUBHAJIbHBIE METO0M BBIOOPA. D(P(HEKTUBHOCTH TPUBUABHBIX COPTUPOBOK.
COPTUPOBKH™ 4.2. Copruposka lllenna. CoptupoBka cnusaus. Pazouenue.

Brictpast coprupoBka. PHEeKTHBHOCTh COPTUPOBOK. 3aBUCUMOCTh
CIIOKHOCTH QJITOPUTMA OT HUCXOJIHBIX JaHHBIX

5. JlepeBbs u rpadur* 5.1. JlepeBo OmHapHOTO MOUCK. AHAIIM3 OMHAPHOTO MTOUCKA.
Peanu3anus alrpuTMOB 715 1€pEeBbEB OMHAPHOTO MOMCKA.




CoOanancupoBaHHBIE JIepeBbs moucka. [Ipodiema
HecOaaHCHUPOBAHHBIX JICPEBLEB.

5.2. OCHOBHBIE MTOHATHS O MHOTOITYTEBBIX JIEPEBBAX (KpacHO-
YEPHBIX JIEPEBBSIX U IEPEBbsIX 2-3-4).

5.3. Ocnonble BuabI rpadoB. Heopuentupoanusiii rpad. [louck B
ryouny u B mupuHy. Haxoxnenue myreil. OpueHTHpOBaHHBIC U
B3BelIeHHbIC rpadbl. CBONCTBA KpaTyaluX myTeld. AIropuTm
Herikctpel u @noiiga.

6. Xem-Ta0onuier* 6.1. Xemr-pynkuu. XemupoBaHue ¢ pa3eabHbIMH IIETTOYKaAMHU.
6.2. XemupoBaHue ¢ JUHEHHBIM U JBOHHBIM OITPOOOBAaHHEM

* — IPaKTHUKO-OPUEHTUPOBAHHBIE TEMBI.

CTpyKTYpa AMCHUILINHBI «AJITOPUTMBI H CTPYKTYPBI JaHHBIX» M0 BUAAM Y4eOHOM

AesITeJIbHOCTH
KosmuecTBo yacoB
Ounas gopma 3aounas ¢opma
00y4eHust 00y4eHust
B T.U. B T.4.
HaspaHus coaep:KaTeIbHbIX MOAYJIEH 1 éE EE
TeM o | ¥ |34 &) | =
51218 | 2|8
S| 5| &S« S| E| &8 ¢
sl glglglesl & 5| 2| o912 5
Q 4 < O | = Va) Q & < \\e] = Va)
Q Q o S |8 3 Q Q o < S
m R|IEBOg M| B | E|R|Oa
CoaepixaTeJbHBIA MOAYJIb 1. AJITOPUTMBI M CTPYKTYPbI JAHHBIX
1. OcHOBHBIE TTOHATHS 8 2 2| 4
2. CTexu u ouepean™ 14 | 2 4 | 8
3. Crimcku* 20 | 2 6 | 12
4. TpuBHaJIbHBIE U HETPUBHAIILHBIC
P i p 30 | 4 10| 16
COPTUPOBKH
5. JlepeBbs u rpadur* 28 | 4 8 | 16
6. Xemr-radbmnuer* 8 2 21 4
Hroro no cogepxaresbuomy moayawo 1 | 108 | 16 32| 60
Bcero yacos 108 | 16 32| 60

5. TEMATHKA JIEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA

TeMBI JJeKIIMOHHBIX 3aHATHH

No KosinuectBo yacoB
/i Ha3Banue Tembl Ounasi | 3aouHas
dhopma dopma
1 OcHoBHBIE TIOHATHS. Pexypcust 2
2 Crexu. Ouepenn 2
3 Casi3ubIe criucKU. J[BYyCBSI3HBIC CTUCKHU. J[ByHATIPABIEHHBIC CITUCKH. 5
Ureparopel
4 Tpunanbubie cOpTUPOBKH. () (HEKTUBHOCTH COPTUPOBOK 2
5 Herpusnanbupie copTupoBKu. DPGHEKTUBHOCTH COPTHPOBOK 2
6 JlepeBnst OmHapHOTO Moucka. HeopueHTupoBaHHbIE TpadBbl. 2




7 OpuentupoBanHbie rpadul. B3emennbie rpadbl. MUHUMaTBHBIC 9
oCTOBBIE JiepeBbsl. KpaTuaiiue nytu

8 Xem-Tabaunbl. MeToie1 00paboTKH KOJITU3UNA 2

Bcero 16

TekcTbl JeKIUil TNpUBEICHBI B: JUCTAHIMOHHOM Kypce Ha 1twiardopme Moodle
yHuBepcuteTa http://dl-test.donnu-support.ru/course/view.php?id=555.

Tembl 1abopaTOpHBIX padoT

S

KoanuecTBo 4acoB

. /;1 Ha3Banue Tembl Ounast opma 3aouHas
dopma
1 OcHoBHbIE TOHATHUS. Pekypcust 2
2 Creku 2
3 Ouepenn. Odepeau ¢ IPHOPUTETOM 2
4 CBsI3HbIE CITUCKU. 2
5 JIByCBSI3HBIE CTHCKH 2
6 JIByHaInpaBieHHbIE CIIUCKU 2
7 TpuBHaIbHBIC COPTUPOBKHU 2
8 Herpusnansubie coptupoBku (coptupoBka lllenna, Kayrra) 2
9 HeTrpusnasibHblE COPTUPOBKH (COPTUPOBKA CIUSTHUEM) 2
10 | HerpuBnasibHbIe COPTUPOBKH (OBICTPAst COPTHPOBKA) 2
11 | Db dHeKTHBHOCTH COPTUPOBOK 2
12 | JlepeBbsi OMHAPHOTO MTOKUCKA 2
13 | Ynanenue y3510B B iepeBe OWHAPHOTO MTOWCKA 2
14 | HeopuentupoBanusie rpadsl. O0xoxa rpada B r1yonHy, B 2
mpuHy. [TocTpoeHre MUHUMAIBHOTO OCTOBHOTO JIEpPEeBa
15 | OpuentupoBannsbie rpadsl. B3pemennsie rpadsl. Haxoxnenue 5
KpaT4alIiero myT1
16 | Xem-tabmuipl. MeTon nienoyvek. J[BoitHOE XEIMpOBaHNE 2
Bcero 32

Copep:xanne JT1a0OPaTOPHBIX PadOT M METOIUYECKHE PEKOMEHIAIMU K WX BBITOJHEHUIO
NPUBEICHBI B. JAMCTAaHIIMOHHOM Kypce Ha muardopme Moodle ynusepcurera http://dl-test.donnu-
support.ru/course/view.php?id=555.

6. OPTAHU3AIIMSI CAMOCTOSTEJABHOM PABOTHI CTYJIEHTOB

KosinuectBo yacoB
Ne
Ha3Banue Tembl Ounasi | 3aouHas
n/n
dhopma ¢opma
1 OCHOBHBIE TIOHSTHS 4
2 Crexu u ouepenu™ 8
3 Crucku™ 12
4 TpuBHagbHBIC M HETPUBHAIBHBIC COPTUPOBKHU ™ 16
S) JlepeBbsi u rpadpr™ 16
6 Xemr-Tadausr* 4
Bcero 60

CoznepikaHue caMOCTOSITEIBHOW PabOTHI M0 TeMaM M METOIUYECKHE PEKOMEHIAINH IO ee
BBITIOJTHEHUIO MTPHUBEICHBI B. TUCTAaHIIMOHHOM Kypce Ha matdopme Moodle yausepcutera 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
http://dl-test.donnu-support.ru/course/view.php?id=555
http://dl-test.donnu-support.ru/course/view.php?id=555

7. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTALIUA

Conep:karejbHbI MOAYJIb 1. AJITOPUTMBI U CTPYKTYPbI TaHHBIX
Ouepenu, cTeku
AHanu3 anropuTMOB
ANTOpPUTMBI COPTUPOBKHU
Ouepenu, ouepeau ¢ NpUOPUTETAMU
JlepeBbst OMHAPHOTO TIOMCKA. ANropuTMa IOKUCKa, 00X0/1a,
Xem-Tabnuipl. Penenne BompocoB KOUTU3UN
HeopuentupoBanusie rpadbl
OpuentupoBaHHbIC TPadbI
MuHuManbHble OCTOBBIE AepeBbs. KpaTuaiimue nytu

©OoNOA~WNE

8. OBPA3EI 3AJAHUSA MOAYJIBHOI'O KOHTPOJIA

IOV BIIO «IOHELKWI HAITMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamma; OakaaaBpuaT

Hampasnenue noarorosku: 01.03.02 IpukiagHas mareMaTuka U H”HGOpPMaTHKa
[Tpoduns: [IpuknagHas MmaTeMaTHka U UHPOpPMATHKA

Ounas ¢popma oOyuenus. Cemectp: _ 4

VYyeOHast AUCUMIUINHA. _AJTOPUTMBI U CTPYKTYPbI IAHHBIX _

MoayabHasi KOHTPOJIbHasi padoTa

Bapuant Ne n

1. MH300pa3ute OBOMYHOE AEPEBO, MOJyYaroUIeecs MPHU IOCIEIOBATEIBHOM J00aBICHUU
gucen: 6, 10, 15, 2, 5, 4, 7, 20, 10, -10. A Taxke ONUIIXTE IS MOITYYECHHOTO JepeBa 00XO
IPSIMOM.

2. OnumuTe OCHOBHBIC Omeparuu sl cTteka. Kakoil 31eMeHT TOCTYIEeH B 000 MOMEHT
BpEMEHU?

3. 3a kakoe BpeMsl BBINOJIHSIETCA BCTaBKa/U3BICUEHHE DJIIEMEHTOB B OUepeun?

4. Onumwure CIOBaMHU aJITOPUTM MOUCKA TyOIMKATOB B MACCHUBE.

5. Hanwmcare ¢yHKIUIO Ha s3bIKE€ MPOTPAMMUPOBAHMS, KOTOpas COEIWHSET [Ba
YIOPAIOYCHHBIX II0 BO3PACTaHUI0 MACCHBBI B OJWH HOBBIA MAacCUB. DPYHKyus He O00NHCHA
npoU3800UMsb COpMUPOBK) 21emenmos. HeoOXoauMO y4ecTh, YTO JUIMHA MAaCCUBOB pazIuyHasl.

6. CKOJBKO CCBUIOK HEOOXOAMMO M3MEHUTh JJIsI BCTaBKM JJIEMEHTa B CEPEIAHHY
OJTHOCBSI3HOT'O CITHCKa?

7. JleHCTBUTENBHO IIPU My3bIPEKOBOM COPTUPOBKE KAKIbIH JIEMEHT BCEI/1a CPAaBHUBAETCS C
KQKJIbIM IPYTUM 3JIEMEHTOM?

8. B anropurme COPpTUPOBKH METOJIOM BBIOOpA:
a) D2JEMEHTHl C HauOOJBUIMMH 3HAUYEHHSMHU KIIOYa HAKaIUIMBAIOTCS clieBa (Malible 3HAueHUs
WHJIEKCOB);
0) MHOTOKpPaTHO HaXOAMUTCS 3HAYEHUE MUHUMAJILHOTO KIII0Ya;
B) JIJIs1 IPAaBUJIbHOM BCTABKH KaX10TO 3JIEMEHTA IPUXOAUTCS CABUTaTh HECKOJIBKO 3JIEMEHTOB;
') OTCOPTHUPOBAHHBIE JIEMEHTHI HAKAILIIUBAIOTCA CIIPaBa.
9. B copTHpOBKE METOIOM BCTAaBKH 3JIEMEHT, BCTABJICHHBI B YaCTUYHO OTCOPTUPOBAHHYIO
rpyIIy:
a) He OyJIeT mepeMeIaThes B JalbHEHIIIEeM;
0) He Oy/eT CABUTaThCS BJICBO;
B) yacTo OyJIeT nmepeMeriaTbes 3a Mpeaesbl TPYIIIbL;
T') CTOJIKHETCA C TEM, YTO pa3Mep IPYMIbl HEYKIOHHO YMEHbBIIIAETCSI.
10. Onumure aaropuT™M CIOBAaMU COPTHPOBKH CIMSHUEM. Takke OTBETbT€ Ha BOIPOC:
Henoctatok COPTUPOBKHU CIUSHUEM - 3TO



a) HEpEeKypCUBHas IPUPOJIA;

0) OoJiee BHICOKHE 3aTPAThl TAMSITH;

B) XOTSI COPTHPOBKA CIUSHHEM IO CKOPOCTH IMPEBOCXOIUT COPTHPOBKY METOJOM BCTaBOK, OHA
3HAYUTENIbHO MEeJIJIeHHEE OBICTPON COPTUPOBKH;

T') CJI0HOCTb PEAIN3ALINH.

9. KPUTEPUU OHEHUBAHMUSA 3ATAHUSA MOAYJIBHOI'O KOHTPOJIA

Homep 3ananus KoanuecTBO 0a1710B
1 10
2-4, 6-9 o 1 Gamry =7
5 12
10 11
Bcero 40

10. KPUTEPUY OIIEHUBAHUS CAMOCTOSTEJIBHOM PABOTHI

CamocrosarenbHass pabora (Bkmtovas BwimonHeHne CPC) ouenuBaercs B 30 Oamnos. B
paspese OTIEeNBHBIX TEeM OLIEHUBAHUE OCYIIECTBIIICTCS CICAYIOINM 00pa3oM.

OuennBanne CPC u UPC no qpucuuniinie «AJTOPUTMBI H CTPYKTYPbI JaAHHBIX»

HasBanus coaep:kaTejbHBIX MOAYJICH U TeM ‘ CPC nprPC
Conep:kareJibHbIA MOAYJIb 1. AJITOPUTMBI U CTPYKTYPbI TaHHBIX
1. OcHOBHBIE TOHATHUS 2
2. Ctexu u ouepenu™ 3
3. Crimcku™ 10
4. TpuBHaAJIbHBIE U HETPUBHAIBHBIE COPTUPOBKU ™ B
5. JlepeBbs u rpadur™* 5
6. Xemr-ra0oaumer* 5
HToro no 1-my copep:kaTeIbHOMY MOTYJIIO 30
Bcero 6a10B 30

11. KPUTEPUY OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH

OOmrast olleHKa 3HAHUHN CTYACHTOB MO TUCIHMILIMHE mpoBoauTcs mo 100-OamnpHON mIkane
COIVIACHO TaKUM KpPUTEpUsM, MPUBEACHHBIM B Tabiuie Huwxke. OpraHusalloHHO-y4eOHas pabdora
CTyJEHTa B ayJUTOpPUU OLICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCELIAEMOCTb 3aHITHH,
aKTUBHOCTh BO BpeMs IIPOBEACHUS JIEKIIMOHHBIX U JJAOOPAaTOPHBIX 3aHATUH (BOMPOCHI JIEKTOPY IO
TeMe JICKIIMOHHOTO MaTepuaia, ydacTue B 00CYKICHUU MPOWICHHOTO MaTepuala, peleHue 3aaad
U CUTyalull y TIOCKH U T.IL.).

Conepaarennurre Buna padorsl banabi
MOYJIH
Opranu3annoHHO-y4eOHas padoTa CTy/IeHTa B ayIUTOPHH 5
Conepxarenshpiii  |CamocTosTenbHas paboTta U 1abopaTOpHbIE paOOThI 55
Moayib 1 MonynbHasi KOHTPOJIbHAsI paboTa 40
Hroro 100
OO0uuii uTor 100




Iopsiiok oeHMBaHUS Y4eOHBIX JOCTHKEHU A 00yYaI0IINXCS

O1eHKa 110 Orenka 1o 100- OreHka 1o rocyJapCTBEHHOH IIIKaje
mkane ECTS | OannbHOi mKane | sk3ameH, quddepeHIMpoOBaHHbIM 3a4eT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBJIIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyHOBIIETBOPUTEIHHO) C HE 3aUTEHO
BO3MOYKHOCTBIO TIOBTOPHOM aTTECTAllNU
F 0-34 2 (HEeyIOBJIETBOPUTEILHO) C HE 3a4TEHO
BO3MOXXHOCTBIO TIOBTOPHOH ClIaud TIPH
ycIoBHH 00s13aTeIbHOTO Habopa
JOTIOJTHUTEIIHbHBIX 0AJIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O ITPOLECCA

Y4yeOubie 3aHsaTusS npoBonarcs B rinaBHoM (83001, r. Jlomenk, mp. ['ypoma, 6). s
MIPOBEJCHUS JIEKIIMOHHBIX U J1a0OpaTOPHBIX 3aHATHH TpedyeTcs ayauTopus, oOOpymOBaHHas
MEJIOBOM MJIM MapKepHOW JOCKOW, MYJbTUMEIUIHBIN MPOEKTOpP U 3KpaH, HOYTOYK, JOCTaTOUYHOE
KOJIMYECTBO KOMIBIOTEPOB WHIWBHUIYAIBHO ISl KKIOTO CTyIEHTa (Uil JIaOOpaTOpHBIX padoT),
KOMIUIEKT yuyeOHOH meOenu st CTyleHTOB, pabouee MecTo mpemnonasaTens. Beixon B MHTEpHET
IIPOBOIHOMN HITH C HCHojb3oBanueM Wi-Fi.

Jlnst  caMOCTOSITEIbHON pabOThl HMCHONB3YIOTCS TEKCTOBBIE W 3JIEKTPOHHBIE PECypCh
Hay4noli OMOIMOTeKN YHUBEPCUTETA U APYTHUX IJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX, y4eOHO-
METOANYECKOe oOecreuyeHne, MpeJCTaBICeHHOe B Y4eOHO-METOAMYECKHX KaOWHeTax TIJIaBHOTO
kopnyca (aym. 604), MarepuanbHO-TEXHUYECKyl0 0a3y yudeOHO# mabopatopun «CeTeBbIX
KOMITBIOTEPHBIX TexXHoJoruit» (ayn. 606) m ydeOHON nabopatopun «HTErpHPOBaHHBIX Cpen
nporpammupoBaHus» (aya. 610) kadeapsl TEOpUH YHOPYTOCTH W BBIYHCIUTEIBHONW MaTEeMaTUKH
uMenu akagemuka A.C. KocmonamMuanckoro.

B npouecce o0yueHHs CTYACHTHl HIMEIOT BO3MOXKHOCTb HCIIOJIb30BaTh Yy4eOHbIE MaTepUabl
M0 JAMCUUIUIMHE «AJTOPUTMBI U CTPYKTYPBl JTaHHBIX», pa3MelleHHble Ha muatdopme Moodle
Hentpa nucranuumonnoro odpazosanust 'OY BIIO «lonHY ».

13. PEKOMEHJOBAHHASA JIUTEPATYPA

Koa-Bo Hanu4uue
Ne IK3eMILISIPOB | 3JIEKTPOHH
HaunmeHnoBanme .
n/n B Ou0JsiMOTEeKe | 0¥ BepcHH
JouHY B JbC
Ocnognas numepamypa
1. Bupt, H. Anropurmsl U CTpYKTypbl [IaHHBIX @ HOBas
Bepcusa misa Obepona + CD / H. Bupt; nep. ¢ anri. mon 2 i
pen. @. B. Tkauesa. - Mocksa : JIMK Ilpecc, 2010. - 272
c. + 1 anextpon. ont. auck (CD-ROM).
2. Kanoepos C. A. IIporpaMmMmupoBanue Ha si3bike C++ :
yue6. mocobue / C. A. Kanoepos ; Jlonenkuit Hail. yH-T. - 101 -
W3p. 3-e. - loneuk : FOro-Boctok, 2009. - 298 c.
3. Knyt JI. O. UckyccTBO nporpammupoBanus : Ilep. ¢ anri. 19 i
T. 2 : Tlonyuucnennsie anroputmsl / JI. O. Kuyr ; Ilon
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obmr. pexa. 0. B. Kozauenko. - 3. uza. - M. : Bunbsamc ;
CII6., 2001. - 829 c. Ka67 (1) Kayr J. D. HMckyccTBo
nporpammupoBanus g 9BM : [B 7 1.] : Ilep. ¢ anrn. T.
2 : Ionyuucnennsie aaroputmsl / Ilep. ¢ anrm. I'. II.
babenko u np. ; Ilox pen. I'. I1. babenko. - M. : Mup,
1977.- 724 c.

Kuayr, J. O. HUckyccrBo mporpammupoBanusa : Ilep. ¢
aurin. T. 1 : OcHoBuble anroputMmsel / J[. O. Kuyr ; Ilon
obmr. pexa. 0. B. Kozauenko. - 3. uza. - M. : Bunbsamc ;
CII6., 2001. - 714 c.

Kuyr JI. 9. HckycctBo mporpammupoBanus migs OBM:
T.1: OcuoBuble anroputmsl / Ilep. ¢ anrn. I'. I1.baGenko,
0. M.Bbasikosckoro ; Ilom pen. I'. Il. baGenko, B. C.
Iltapkmana. - M. : Mup, 1976. - 735 c.

17

Kuayr, J. O. HUckyccrBo mporpammupoBanusa : Ilep. ¢
anri. T. 3 : Copruposka u nouck / 1. 2. Kuyr ; ITox o6m.
pen. 10. B. Kozauenko. - 2. u3a. - M. : Bunbssamc ; CII6.,
2001. - 824 c. Kuyr /1. 3. HckyccTBO MporpaMMHpPOBAHHUS
a1t OBM : [B 7 1.] : Ilep. ¢ aurn. T. 3 : CopTupoBKka u
nouck / Ilep. ¢ anrn. H. W. BerokoBo#i u np. ; Ilox pen.
0. M. baskosckoro. - M. : Mup, 1978. - 844 c.

23

KoponbkoB HO. JI. MaremaTtuyeckue MoAenu U
ITOPUTMBI Ha BETBAIIUXCS CTPYKTYypax. - Upkyrck : U3-
BO MpkyT. yH-Ta, 1994. - 80 c.

Mertoanueckue YKa3aHUsI u 3aJaHHsI o
nporpaMMmupoBanuio Ha s3eike C++ / [coct.: C. A.
Kanoepos u ap.] ; TOY BIIO "Jlonenkuii HalfmoHaIbHbBIN
yauBepcuter". - Joneuk : 'OY BIIO "lonHY", 2018. -
105 c.

Meroaunueckue yKa3aHus u 3a/1aHus o
MpOrpaMMHUpPOBaHMI0 Ha s3blke C++  [DHeKTpOHHBIN
pecypc] / [coct.: C. A. Kamoepor u ap.] ; TOY BIIO
"JloHeukuii HalMoOHaIbHBIA yHUBepcHuTeT". - JloHeuk :
oy BIIO "HouHVY", 2018. - Dnekrponusie nanubie (1

(aiin).

Jonoanumensnasn numepamypa

lNamxos, C. b. Apudmeruka ; Anroputmsl ; CI0KHOCTh
BBIUHCIICHHH : Y4uel. mocobue aiis cryneHToB By30B / C.b.

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

11

10.

CoBumx [Ixon D. CnoxxkHocts Berancnenuii / [lep. ¢ anri.
E. II. Jlumarosa, M. 1. I'punuyka ; Ilox pea. O. M.
Kacum-3ane. - M. : @aktopuain, 1998. - 368 c.

11.

Mansbies, A. Y. AlropuT™Mbl U peKypCcUBHBIC (PYHKIUHU /
A. V. Manbries. - 2-e u31. - M. : Hayka, 1986. - 367 c.

12.

YyebHO-MeTOAMYECKOE TOCOOMe K M3YYCHHIO Kypca
«CHucTeMHOE  IPOrpaMMUpOBAaHME» I CTYIEHTOB
cnermansHocTy 080202 IMpuknagnas matematuka / CocrT.:
N.A Mouceenko, JI.A.HecrepoBa, E.B.Amiomuna,
P.H.Heckopones. — lonenk: JlonHY, 2004. — 146 c.

13.

Y4eOHO-METOAMYECKOe TI0COOMe K HW3YYCHHIO Kypca
«CHCTEeMHOE  MPOrpaMMHUPOBAHUE» Ui CTYJCHTOB

66
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cnermansHocTy 080202 IMpuknagnas matematuka / CocrT.:
N.A Mouceenko, JI.A.HecrepoBa, E.B.Amiomuna,
P.H.Heckopones, O.[.®ecenko. — [oneuk: JonHY,
2006. - 150 c.

14.

BectHuk MockoBckoro ynusepcurteta. Cepust 15.
BeruucnurensHas MaremMaTuka u KubepHetuka. - M. : 17 -
W3-80 MockoBckoro roc. yH-Ta, 1977.-2013 rr.

15.

KommbrotepHas MPAKTHKA. [Tocobue ISt 5
npodeccuonanon. - Kupororpaa, 2008, 2009, 2010. (U34)

16.

[Ipobnembl  ynpaBinenus u uHpopMaTHkH. - Kwues:
Nucturyr  xubepunetnkn  um. B.M.  T'mymxkosa 5 -
HanmonaneHol akageMuu Hayk Ykpaussl, 2007-2011.

17.

VYnpasnstomue cucremMbl U MamuHbl. - Kue: MHCTUTYT
kubepHetnkn uM. B.M. TI'nymkoBa HarmonanbHOi 9 -
akaneMuu Hayk Ykpawssl, 1995-2011.

Honyckaemcs ucnonvzosanue I5C, ¢ komopvimu y Yuueepcumema 3axkuouen 002080p U K

KOmMopuiM —ecmb O0ocmyn uepe3 caum Hayywou oubauomexu JlonHY co cmpanuybl
http://library.donnu.ru/russ/infpro.html

14. AHO®OPMAIIMOHHBIE PECYPCbI

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

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

http://mondnr.ru/~ MunuctepcTBo 00pa3zoBanus u Hayku JloHenkoit HaponHoit pecriyomuku
https://www.donippo.org/~ TOY  JIIO  «/loHenkuii  pecrnyOIMKAHCKHA  HMHCTHTYT
JIOTIOJTHUTEIBHOTO MEIarOTHYECKOr0 00pa3oBaHMsI»

http://ippo-vm.at.ua/ — Otnen maremaruku Jonenxoro PUIIO

http://resobrnadzor.ru/ —PecnybOnukanckas ciyxba IO KOHTPOJNIIO W Haa3opy B cdepe
00pa3zoBaHus U HAYKH

15. IPOTPAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatunas nunenzust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas smnensus JOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (mumensust mporpammbl DreamSpark st Beicux ydeOHBIX

3aBEJICHU );

4, Jlunen3uu GPL, Apache, BSD mns cBoGogHOoro mporpammuoro obecrneuenus: FreeLab,

Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AntuBupyc Kacnepckoro,
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/
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