Py6110BCKU MHAYCTPUATBHBIA HHCTUTYT (rsra)
(benepasbHOrO roCyAapCTBEHHOTO OH/PKeTHOTO 00pa30BaTe/IbHOTO YUpPeXKAeHUs
BBICIIIEro 006pa3oBaHUs
«AJITaliCKMM roCyZlapCTBEHHbIM TeXHUUYeCKUU yHHUBepcuTeT uM. V.U. TlonsyHoBa»

COIJTIACOBAHO

Hekan TP FO.B. Ka3anueBa

Pab6ouas nporpamMMa JAUCIMII/IMHbI

Koz 1 HanmeHoBaHue quclvivivHel: b1.B.15 « CTpPYKTYpBI JaHHBIX»

Kopx v HameHOBaHWe HarpaB/ieHUs TTOATOTOBKM (crerjuanbHOCTH): 09.03.01

NudopMaTvKa 1 BBIUMC/IUTE/IbHAsA TeXHUKA

HarpaBneHHOCTH (Tpodusib, crielipann3aiius): TexHomoruu pa3padoTku
MPOrpaMMHOr0 00ecreueHust

Craryc JUCIUTIIMHBL: YacTh, (JoOpMHpyeMasi y4aCTHHKaMH 00pa30BaTe/IbHBIX
OTHOILeHUH

dopma oOyueHusI: OUHasK

Craryc JO0/DKHOCTB N.0. ®amuusa
Pa3pabotan Tpeno/iaBaresib A.C. IlITeByeHKO
3aB. Kaegpori «[IM» JI.A. TTonoBa
CoracoBan PYKOBOAWTE/Ib HallpaB/JIeHHOCTH JI.A. IlonoBa
(mpodwmsist) mporpaMMel

r. Pyb1j0BCK




1. HepquHb IVIAHUPYEMbIX PpPe€3y/IbTdTOB Oﬁy‘lEHI/IH no AuciuIl/inHe,
COOTHECEHHBIX C UHANKATOPAMH A0CTH)XKEHHUA KOMHETEHHHﬁ

Komnerennus CopeprxaHue KOMNeTeHIUH Nupukarop CopepxaHue HHANKaTOpa
CrocoGex paspabarsisars [IpyMeHsieT cTaHJapTHbIE aJTOPUTMbI B
IK-5 TpeboBaHusi u  mpoektupoBath | ITK-5.3 P Aap p
npoeccuoHaIbHOM AesiTebHOCTH
nporpaMMHoe obecrieyeHue

2.  MecTo AMCIMII/IMHBI B CTPYKType 00pa3oBarTe/ibHOI MPOrpaMMbl

JUCIUTIIVHBI (HpaKTI/IKI/I), JIuHetiHas anreOpa v Teopust MaTpuIl, Maremarruue CKUii
Tpe/jIeCTBYIOLIe M3yueHMIo | aHaM3, IIporpammupoBaHue

JVCLIUTIJIVHBI, pe3y/bTaThl

OCBOEHHsI KOTOPBIX HEOOXOAWMBbI

J1S1 OCBOEHUs JTaHHOU

JOVCLWTIIIVHEL.

OucimnivHel  (MpakTHUKM),  [AJisd | Maremarideckas 10rvKa v TeOpHsi alirOpUTMOB
KOTOPBIX  pe3y/abTaTbl  O0CBOEHUSA
JTAaHHOU TUCLIMTITUHBI OymyT
He0oOXO0JVMBEI, KaK  BXOJHbIe
3HaHHWsA, YMEHHA W Bjlal€HUA [OJid
X M3y4YeHHs.

3. O0beM JUCHHUIUIMHBI B 3a4eTHBIX €AMHHIAX C yKa3aHHeM KO/JIHYecTBa
aKajJleMHYeCKHX YacoB, BbI/Ie/IeHHBIX Ha KOHTAKTHYIO padoTy o0yuaromerocs c
nperno/jaBaresieM (10 BUaM y4eOHBIX 3aHATHH) U HA CAMOCTOATE/TLHYI0 PadoTy
oOyuaromierocs

OO0t 00beM JUCIUTIIMHEI B 3.€. /uac: 3/ 108
dopma NpoMeKyTOUHOM aTTeCcTaljuu: JK3aMeH

Buppl 3aHATHH, X TPYA0EMKOCTH (4ac.) O0beM KOHTAKTHOH
padoThI
dopma
Jlabopatopubie | IIpakTnyeckue CamocrosiTe/TbHa oOyuaronjerocs ¢
00yueHus JleKuu
padoTsI 3aHATHUA s1 pabota npemnojaBareieM
(uac)
OuHast 16 0 16 76 38

4. CopepxaHue AUCHMIUVIMHBI, CTPYKTYpHpPOBaHHOe Mo TeMaM (pa3jesiaMm) C
yKa3aHHeM OTBEeJEHHOT0 Ha HUX KO/JIMYECTBA aKa/JeMHYECKHX YacOB M BH/IOB
yueOHbIX 3aHATHI

dopmMma oOy4yeHumna: o4Han
Cemecmp: 4

JlekmoHHble 3aHsaTUA (164.)
1. MHoxectBa. {C 3/IleMeHTaMH ?J/IEKTPOHHOr0 OOyYeHHUSA W JUCTAHIUOHHBIX
o0pa3oBaTe/IbHBIX TEeXHOJIOTHH } (24.)[1,3,6,7,8,9] ITouatue MHO>KeCTBa,
nmogMHOXKecTBa. Oriepal[id  HaJi MHOXKeCTBaMH. M3o0pakeHuwe omepanyii  Haf
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MHOXXeCTBaMM C TOMOLLIbIO AuarpaMM BeHHa. MOIIHOCTE KOHEYHOTO MHOXKECTBa.
dopMysnia BK/IHOUEHUS W HUCKIOoYeHus. CBOWCTBa omepanud HaJl MHOXKeCTBaMHU.
[IpencraBieHrie MHOKECTB B TMporpaMmax. buTOBble IKasibl. [eHeparusi Bcex
TOAMHOXECTB ~ YHHUBepCyMa. AJITOpUTM TIOCTpoeHWs OuHapHoro koma ['pes.
[TpeacTaB/ieHrie MHOKECTB YOPSI0UEHHBIMU CITHCKaMHU.

2. OtHomieHus. {neKiusA C pa3dopoM KOHKpeTHbIX cuTyanuii} (24.)[1,7,8,9]
KopTexxu u pekapToBo mpousBeseHre. buHapHoe oTHoieHue. Crnocobbl 3ajaHus
OuHapHBIX OTHOIeHWH. [Ipon3BeseHue (KOMITO3UIMS) OWHAPHBIX OTHOIIIEHMM.
CBoiicTBa OWHApHBIX
otHoleHu#. Criocobbl omucaHus OWHAPHBIX OTHOILEHWH: TiepeuncieHre, MaTpulia
6uHapHoro oTHoieHus. CBoicCTBa MaTpul] OWHapHbIX OTHOLIeHuH. CrieldaabHbIe
OvHapHble OTHOIIeHHUs: pedIeKCUBHbIe, CUMMETPUYHbIe, AHTUCUMMETPUUHbIE U
TpaH3WUTHBHbIe. OTHOIIIEHUe SKBUBAJIEHTHOCTU U Topsifika. [IpeacTaBieHre OTHOLIEHUH
B MporpaMmax. AJITOpUTM Yopluajijaa s BbIYMCIEHUS TPAH3UTUBHOIO 3aMbIKaHUS
oTHolleHUs] R Ha MHOKecTBe M. AJITOPUTM TOMO/IOTUUECKOU COPTUPOBKU.

3. KomoOunaropuka. IIpuMeHeHHMe  KOMOMHATOPHBIX  a/TOPUTMOB B
npo()eCCHOHATBHOU JIeATe/IbHOCTHU. {/IeKIHA C Pa300poM KOHKPETHbBIX CUTyaLuii}
(44.)[1,3,4,6,7,8,9] KombuHaTopuka Kak HayKa. Kiaccudukaiiysi KoMOMHATOPHBIX 3afiayu
M XapaKTePUCTHMKA WX OCHOBHBIX THUIIOB. IIpaBM/IO CyMMbl M YMHOXXeHHs. CXeMbI
BbiOOpa 0e3 BoO3BpalleHWd U C BO3BpalleHUsIMU. Pa3MelljeHusi, TepecTaHOBKH,
CoYeTaHusi C TIOBTOPeHUsIMU U Oe3 ToBTOpeHHi. OCHOBHbIE TOXKAECTBA [JI/Isi COUeTaHUM.
[TormHomuanbHbIe KO3dduienTsl. buHom HbloToOHA, 6riHOMUAMBHBIE KO3GhGUIMEHTHI,
TpeyronbHUK Ilackansg. A/TOPUTMBI TeHepalUyyd T[epeCcTaHOBOK, COYeTaHUW U
pa3MellleHHi. AJITOPUTMBI PeKYPPEeHTHBIX COOTHoIleHus. HaxoxkzeHue o6irero
pellieHUs] pPeKypPPeHTHbIX COOTHOIIeHui. MeTos TpOoU3BOJAIIMX (QyHKIMM. MeTof,
XapaKTepuCTUue CKUX (PyHKIIUMA.

4. OcHOBHbIe TOHATHA TeopuW rpadoB. {/eKHUsas C Ppa3dopoM KOHKPETHBIX
curyauui} (1u.)[2,3,4,5,6,8,9] OcHoBHbIe TOHATUS Teopuu rpadoB. Ornepauuu Haj
rpadpamu. Criocobbl 3a/jaHusl rpadoB: aHaMUTUUECKWM, Tpaduueckuii, MaTPUUHBIM.
Marpuija CMe>KHOCTU. MaTtpuiia UHI[UJE€HTHOCTU.

5. Cs3uble rpagmbl. IlpumeHeHne anropurMoB Ha rpadax B npodgeccuoHaIbHOU
AeATeNbHOCTH. {/IeKIjsl C Ppa30opoM KOHKpeTHbIX cutyanui} (14.)[3,4,6,7,8,9]
[ToHsiTMS1 MapLIpyTa, Lienu, POCTOM LieNu, LIUK/Ia, MNpOCTOro Lykaa. CBA3HBIM rpad.
CreneHb CBSI3HOCTU. AJTOpPUTM YOpIUe/ia, BbIYMC/SIOIIAA MaTpULly CBS3HOCTH.
Matpuiia pacCTOSSHUM, SKCLIEeHTPUCUTEThI BepIIWH, paZuycC, AuaMeTp, LieHTp rpada.
[Tepudepuiitbie U 1jeHTpaIbHBIe BepivHbl. O0xo/b! TpadoB. Siinepor UK. Kputepuii
Ousepa. ['aMUIBTOHOB LMK/A. AJTOPUTMBI MOCTPOeHUs1 DWaepoBa W ['aMUIBTOHOBa
LMK/JOB. 3ajaua KOMMUBOsDKepa. AJITOPDUTMBI peLleHus] 3a/jadd  KOMMUBOSDKepa.
[BynonbHBIN rpad. BHyTpeHHsIs U BHeIIHsIs TPaHu B [IBY0/bHOM Trpade.

6. Ilnanapubie u miockue rpadsbl. IIpuMeHeHue anroputMoB Ha rpadax B
Npo()eCCHOHATBHOU /IeAATe/TbHOCTH. {/IeKLMsA C Pa300pOM KOHKPETHBIX CUTyaLjuii}
(24.)[4,5,6,8,9] I[1nockue u myaHapHbie rpadbl. Teopema Jisiepa O TJIOCKUX rpadax.
Kpurepuii [lonTpsiruna-Kyparopckoro. [lepeBo u nec. Teopema 0 xapakTepu3aluu
JepeBbeB.  Llukiomatuueckoe uucio. Moct. Pasgenstoijee MHOXeCTBO. Paspes.
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Packpacka rpada. Xpomarrnueckoe umcio rpada. 3ajaua O KpaTdaiilieM OCTOBHOM
nepeBe. IloHsitue ocroBHOro pepeBa. OOmias cxemMa aarOpUTM TOCTPOEHUS
MHUHUMAaIbHOTO OCTOBHOTO AiepeBa. Anroputmel Kpyckana u I1Ipumsl.

7. OpuenTupoBaHnHble rpadbl. IIpumMeHeHue anropurmMoB Ha rpadax B
npo()eCCHOHATBHOU JIeATe/IbHOCTHU. {/IeKIHA C Pa300poM KOHKPETHbIX CUTyaLuii}
(44.)[4,5,6,8,9] Ilonsitue oprpada. Marpuila CMeXHOCTU BeplIMH U AYyr. Marpuija
yHUMeHTHOCTH. CTeneHb BepiuvH oprpada. M3omopdusm. MapiipyTel, Lieny, L{UK/IbI B
oprpadax. CBsi3HOCTh oprpada: CUIbHO CBSI3HBIHN, CTa00CBS3HBLIN M HeCBSI3HBIM oprpad.
OllepoBbl lieMu W 1[UKAbl B oprpade. IlonHbili oprpad. Omnepaiuu B oprpade.
B3Bewennsii rpad. 3asaua HaxoK[eHUs Kparyauiiero myTu. IlocTaHOBKa 3amauu
HaxOXK/IeHHsI KpaTyalllinX MyTel OT (PMKCUPOBAHHOW BepIIWHBI. AJITOPUTM [leUKCTpHI.
Meton ®oppa-benmnmana. IloctaHoBKa ¥ Maremaruyeckasds MoJeab 3aJaud O
MaKCUMa/ibHOM NOTOoKe. Teopema ®@opga-dankepcona. Anroputm ®opga-PaikepcoHa.

ITpakTuueckue 3auaTusa (16u.)
1. MuoxecrtBa u ux cnenuduxkanuu. [Juarpamvbl BenHa. {Tpenmnr} (2u.)
[1,3,7,8,9] BrimosHeHue omepanyii Haj MHOKecTBaMU. V3oOpakeHHWe orepaiuii Haj
MHOXXeCTBaMM C TIOMOILIbIO JAuarpaMM BeHHa. YmpoljeHWe BbIpaXeHUM Haj
MHO>KeCTBAaMM C KCIT0/Tb30BaHHEM OCHOBHBIX TOXKZECTB a/rebpbl MHOXKeCTB. PellieHue
3a/lay Ha MO/ICYeT KOJIMUeCTBa 3/1eMEeHTOB C WCIO/b30BaHMeM (hOpMYJbl BK/IHOUEHUS U
VICKJTFOUEHUSI.
2. OtHomieHus. {rpenunr} (2u.)[1,2,7,8,9] ITpsmoe mpousBenenue. CriocoObl 3aaHUs
OWHapHBIX OTHOIeHW. Marpuija OuHapHOTO OTHOIIeHUs. CrieljianbHble OUHAapHBIE
otHolleHus1. OTHOIIIEHUsT SKBUBAJIEHTHOCTH U pa3bueHus. PakTrop-MHOXKeCTBa.
OTHoLLIeHus TOpsAKa.
3. OcHOBHBIe MpaBWia KOMOMHATOPUKU. CxeMbl BbiOOpa 0e3 Bo3BpaIleHHIl U C
Bo3Bpamjenuavu. {rpenmnr} (24.)[1,3,5,6,7,8,9] IIpumeHeHre KOMOWHATOPHBIX
arOPUTMOB B MPO(eCcCUOHATLHOW JIeSTebHOCTH. 3aJjaud Ha MpaBUIa «U» U «UJIN»,
dbopmyny BK/IOUEHUU U UCKIoueHUd. «Pemnero Oparocdena». 3agaur Ha 4YUCIO
TIepeCTaHOBOK 0e3 MOBTOPEHMM W C MOBTOPEHHUSAMH (aHarpaMMbl), YHCIO pa3MeIrieHui
6e3 roBTOpeHUii U C MoBTOpeHUsIMU (Ko, Mop3e), unc/io coueTaHui 6e3 TTIOBTOPeHUM U
C TIOBTOpPeHUsIMU (COOTBETCTBME C BEKTOpPaMHU W3 HyJjied W eAuHUI]). OrpaHuuyeHUs B
KOMOMHATOPHBIX 3ajlauax. 3alaud TUIA «/IbBbl U TUTPhI», «KHUTYU Ha TIOJIKe», «PbIljapH
KOpoJist ApTypa», «BIlepeiu Ipyroii», o0Irjas 3ajaua O CMellleHUd. 3a/lauM Ha Jie/ieHue
OZITHOPOAHBIX ¥ HEOAHOPOAHBIX MpPeAMeTOB MeXxAy AByMsi u Oosiee nuijamu. [Ipumepbl
BH/a «0 HaKJIeliKe MapOK», «1po0sieMa abuTypureHTa», «yIuiaTa 3a MoKynKy». PerieHne
KOMOWHATOPHBIX YpaBHEHUHN U CUCTEM.
4. PekyppeHTHbIe COOTHOLIEHHMs ¥ BO3BpaTHbIE IMOC/e/]0BaTeIbHOCTH. {TPeHHHT '}
(14.)[4,5,8,9] Xapakrepuctuueckuii MHorouseH. KopHM  xapakTepuCTHYeCKOTO
MHorowieHa. HaxozeHusi 0O0I[ero pellleHWs] B PEKYPPEHTHBIX COOTHOIIEHUSIX C
WCIO/b30BaHUEM MeTO/ld TMPOU3BOASIINX (PYHKIMWA, MeTOAAa XapaKTepUCTUYeCKUX
(GYHKLMM.
5. KonTposbHas padoTa mo reMmaM: MHO)XeCTBa, OTHOILIeHUs, KOMOMHaTopuKa.(1u.)
[1,3,4,6,7,8,9] IIpumeHeHue cCTaHJAapTHBIX aJrOPUTMOB B MpodeccHoHaTbHOU
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JesATeIbHOCTH.

6. OcHoBHbIe mNOHATHS Teopur rpadoB. Ces3Hble rpadbl. {TrpeHuHr} (2u.)
[3,4,5,6,7,8,9] [IIpumeHeHue anropuTMoB Ha Trpadax B MNpodecCuoHaTbHOU
JeATeJIbHOCTU. 3ajjlaud Ha TMOCTpoeHWe rpadoB, WX MaTpUl] CMEeXHOCTH,
VHLIU/IEHTHOCTHU. 3a/lauy Ha orpejesieHre uuc/a nyTted JauHbl K MexXay BepiivHaMHu.
3a/lauM Ha oripefie/ieHMe MaTpHlIbl PaCCTOSTHWM, SKCIIeHTPUCHTeTa BepIMWH, paJuyca,
JvameTpa, LieHTpa, Nnepu(epuiiHbIX W LieHTpaJbHbIX BepllMH B rpade. 3azauu Ha
NpUMeHeHre aJTOpPUTMOB TOMCKa B IyOWHY M IIMPHHY; aJrOPUTMOB TMOCTPOEHUS
OiilepoBa ¥ ['aMUIbTOHOBa IMK/IOB. 3ajaud Ha [AByAojdbHble rpadbl. 3ajaua
KOMMMBOSDKEPa.

7. IlnaHapHble U miaockue rpadbl. {rpenmur} (2u.)[4,5,6,8,9] IIpumeHeHue
aJrOPUTMOB Ha Tpadax B MpodecCUoHaTbHOU AesTeNbHOCTU. 3a/laud Ha TMPOBEPKY
nJlaHapHOCTU rpadoB. Packpacka kKapT u rpadoB. 3afauv O MOMCKe XpOMaTUueCcKOoro
yncsia rpadoB. 3afjaud Ha TpUMeHeHWe aJfOPUTMOB MUHHMAJbHOM pPacKpackw,
packpacku rpadoB 6osbIIol pa3sMepHOCTH. 3ajjaud Ha TOCTPOeHHe MHHWMAaJIbHOTO
octoBa. Asiroput™msel Kpyckasna v [IpUMbL.

8. OpuentupoBanHbie rpadbl. {Tpenmnr} (24.)[4,5,6,7,8,9] IIpumeHenue
anropuTMOB Ha rpadax B NpodeCcCUOHaIbHOM JesATe/IbHOCTU. 3a/laud Ha MpHUMeHeHHe
aJITOPUTMOB HAaXOXKAEeHUsI KpaTuaullvX MyTel OT (UKCUPOBaHHOM BepIIUHbBI. AJITOPUTM
Henkctpbl. Metog @opaa-beyiMana. 3ajjauv Ha HaXOXKAEHWSI MAaKCMMa/IbHOTO IMOTOKA B
cersx. AsiroputMm Poppa-PankepcoHa.

9. KonTposibHasA padoTa Mo TeMaM: OCHOBHbIe MOHATHA TeOpHHU rpad)oB, CBA3HBIE
rpadpl, mnIaHapHble M IUIOCKHMe Trpadbl, opueHTHpPOBaHHbIe rpadbl.(2u.)
[3,4,5,6,7,8,9] IlpuMeHeHue anropuTMOB Ha Tpadax B TipodecCMoHaTbHOM
JeATeIbHOCTH.

CamocrosTe/ibHast pabora (76u4.)
1. TloparoroBka K mnpakTuyecKkum 3aHaTuam.(11u.)[1,2,3,4,5,6,7,8,9] W3yueHue
TEeOPeTUUYECKOT0 MaTepHasa 1o KOHCIIeKTaM, yueOHHKaM, yueOHBIM IOCOOHSIM.
2. TToaroToBKa K TeKylieMy KOHTPOJ/II0 yCIeBaeMOCTH (KOHTPOJILHBIM padoTam).
(44.)[1,2,3,4,5,6,7,8,9] U3yueHue TeopeTMUYECKOr0 MaTepuasa MO KOHCIIeKTaM,
yueOHUKaM, yueOHbIM 1ocobusM. [TpopaboTka M3yyeHHBIX ajJrOPUTMOB [i/Isl pellleHust
3a/lau B TIpodheCCUOHAIBHOM JlesiTeTbHOCTH.
3. BroinosiHeHue pacueTHo-rpaduuecKou paborsL.(254.)[1,2,3,4,5,6,7,8,9]
[TprMeHsieT cTaHJJapTHBIX a/IFTOPUTMOB B MIPO(eCcCrOHA/TbHOM [JleaTe/IbHOCTH.
4. TToaroToBKa K 3k3ameny.(36u.)[1,2,3,4,5,6,7,8,9]

5. IlepeueHb y4eO0HO-MeTOAWUYECKOT0 OO0ecreueHHsi CaMOCTOSITeTbHONW PadoThI
00yUJaroLIUXCS M0 AUCIHIITHHE

st kKaxkgoro obyuaroiijerocsi obecrieyeH MHIMBUya bHbIM HeOTpaHUUEHHBIN JOCTYII K
3JIEKTPOHHOM MH(pOpMaI[MOHHO-00pa3oBaTenbHOU cpene Antl TY:



1. IIMeBuenko, A.C. CTpyKTypbl [JaHHBIX: MeTOJWYECKHe YyKa3aHus K
BBITIOJTHEHUIO pacueTHO-rpaduueckoii paboTel gy crymeHtoB MBT Bcex dopm
obyuenns/ A.C. IlleBuenko; PyOIOBCKMII WHIyCTpHalbHBIA WHCTUTYT. — PyOI[OBCK:
PUN, 2021. — 92 C. URL:
https://edu.rubinst.ru/resources/books/Shevchenko_A.S._Struktury_dannykh_UP_2021.
pdf (mara obparmienust 01.10.2021)

2. Hukudopona, E.I. I'padsl 1 aBTOMaThl: yuebHO-MeToquUecKoe rocobue. -
BapHayn:  AnTaMcKuM — TOCYZAPCTBEHHBbIM  TEXHWUYECKUWM  YHHUBEDCUTET  UM.
N.N.TTom3yHoBa, 2013. - 56¢. - URL: http://elib.altstu.ru/eum/download/vm/Nikiforova-
graf.pdf

6. [TepeueHn yueOHOM TUTEPaATyPHI
6.1. OcHOBHas MTepaTypa

3. AranuH, B.I' CneunuanbHble T/JlaBbl MaTeMaTUKW: MHOXeCTBa, rpadbl,
koMOuHartopyka : [16+] / B.I. Aranmun ; HoBoCHOMpPCKMII ToOCyZapCTBEHHBINA
TeXHUUeCKHWi yHuBepcuTeT. — HoBocubupck : HoBocmOHpCKuii rocygapCTBeHHBIM
TeXHUuueckuii yausepcuteT, 2016. — 83 c. : ui., Tabn. — PeXXum JOCTyMa: 1o MOAIMCKe.,
— URL: http://biblioclub.ru/index.php?page=book&id=576625 (gara oOpaiijeHus:
14.10.2022). — bubnuorp. B kH. — ISBN 978-5-7782-2882-5. — TeKCT : 371eKTPOHHBIH.

4. borauenko, H.®. [luckpeTHass MaTeMaThKa: KOMOMHAaTOpYKa, Teopust rpadoB 1
mmopel : [16+] / H.®. borauenko, C.B. YcoB ; OMcKuii ToCcy/lapCTBeHHbIM YHUBEPCUTET
M. @. M. [ToctoeBckoro. — OMck : OMCKHU TrOCyAapCTBeHHbIM YHUBepcUuTeT um. O.M.
Hoctoesckoro, 2019. — 56 c. : un. — Pexum pocrtymna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=575760 (mara obpaijenus: 23.10.2022).
— ISBN 978-5-7779-2377-6. — TeKCT : 37eKTPOHHBIM.

5. Lapés, P.FO. Anroputmbl U cTpyKTyphl AaHHbIX (CDIO) : yuebnuk / P.FO.
LlapéB, A.B. Ilpokomnenko ; Cubupckuii denepanbHbli YHUBEPCUTET. — KpacHOSIPCK :
Cubupckuii penepanbHeiii yausepcuret (CPY), 2016. — 204 c. : un. — PexxuM gocTytia:
no noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=497016 (gmata
obpamenusi: 14.10.2022). — Bubmmorp. B kH. — ISBN 978-5-7638-3388-1. — Tekcr :
3JIEKTPOHHBIU.

6.2. [JonosHUTe/IbHAsA 1MTeparypa

6. beikoBa, B.B. KomOuHaTopHbIe aArOpyUTMbI: MHOXKeCTBa, rpadsbl, kKoabl / B.B.
BeikoBa ; Cubupckuii ¢enepanbHbli yHUBepcuTeT. — KpacHospck : Cubupckuii
denepanbhbiii yHEBepcuteT (CDY), 2015. — 152 c. : Tabs., wi. — PexkuiMm gocTyna: 1o
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=435666 (gaTa
obpamenusi: 14.10.2022). — bubmmorp.: c. 120-121. — ISBN 978-5-7638-3155-9. —
TeKCT : 371eKTPOHHBIM.

7. CypomnaroB, C.B. [IuckpetHas wmareMaTwka: ydeOHuk: [16+] / C.B.

CynmornatoB, E.B. OBuuHHUKOBa. — 4-e u3g. — HoBocubupck : HoBocubupckuii
rOCyZlapCTBeHHbBIM TexHUYecKuid yHuBepcuteT, 2012. — 278 c. — (Yuebuuku HI'TY). —
Pexxum  goctynma: mno  noamucke. —  URL:  http://biblioclub.ru/index.php?
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page=book&id=135675 (mara obpamenus: 14.10.2022). — ISBN 978-5-7782-1815-4. —
TeKCT : 3/7IeKTPOHHBIMN.

7. Ilepeuenb pecypcoB uH(OPMAIMOHHO-TE/IEKOMMYHHUKAI[UOHHOM  CeTH
«/AHTEepHeT», HEOOXOAUMBIX /I/IA 0CBOEHHS AMCI{UIL/TUHBI

8. https://nuancesprog.ru/p/12140/
9. https://coderlessons.com/tutorials/kompiuternoe-programmirovanie/izuchite-
strukturu-dannykh-i-algoritmy/struktury-dannykh-i-algoritmy-kratkoe-rukovodstvo

8. ®oHA OIeHOYHBIX MaTepua/jioB JAJfA TMPOBeieHUsl TeKyIllero KOHTPOJISA
ycrieBaeMOCTH U MIPOME)XXYyTOUHOM aTTeCcTaluu

Copep>kaHue TPOMEXYTOYHOU arTeCTaliiM pacKpblBaeTCsi B KOMILIEKTe
KOHTPOJIMPYIOLUX MaTepuasioB, MNpeJHa3sHAaYeHHbIX [/ TIPOBEPKU COOTBETCTBUSA
YPOBHSI TIOATOTOBKH MO AUCHUIUIMHe TpeboBanusM PI'OC, KoTopble XpaHATCS Ha
Kadeape-pa3paborunke PI1/] B meuatHOM Buzie 1 B DMOC.

9. [Tepeuenb MHGOPMALIMOHHBIX TEXHOIOTUM, UCTIO/Ib3yeMbIX MPHU 0CYLeCTB/IeHUN
o0pa3oBaTe/IbHOr0 mpolecca MO0 AWCOUIUIMHE, BK/IOYasAg IepeueHb
MPOrpaMMHOI0 obecreueHrss 1 HH()OPMALJMOHHBIX CIPABOYHBIX CUCTEM

Iyt yCTenIHoro OCBOEHUS! JUCLIMIUIMHBI UCTIONb3YHOTCSI PeCYPChl 3JIeKTPOHHON HMH(GOPMAIMOHHO-
oOpa3oBaTe/lbHOW Cpe/ibl, 00Opa3oBaTe/lbHbIe WHTEPHET-TIOPTajbl, Tio0a/sbHasi KOMITBIOTEpPHAsi CeTh
WHTepHeT. B mipoliecce W3yueHWs [JUCLIMIUTMHBI TIPOMCXOJUT WMHTEPAKTHBHOE B3aWMOJIEHCTBUE
00yuaroILerocsi C Mpero/iaBaTesieM uepe3 JIMUHbINA KaOWMHET CTy/eHTa.

Nonin Hcnoib3yeMoe NporpaMMHoOe o0ecrieyeHme
1 LibreOffice
2 Windows
3 AntuBupyc Kaspersky
Nerm Vicnionb3yemble npodeccHoOHa/IbHBIE 0a3bl JAHHBIX M HH()OPMaLHOHHbIE
CIIpaBOYHbIE CUCTEMBbI
1 HauyoHanbHasi 3nektpoHHas 6ubmmoreka (HOB) — cBoOOAHBIN AOCTYN yuTarened K
dbongam poccuiickux 6ubmorek. Cofep)KUT KO/UIEKIUH OLM(POBaHHBIX IOKYMEHTOB
(KaK OTKpBITOTO JOCTYIa, TaK U OTPAaHWYEHHBIX aBTOPCKKWM IPABOM), a TaKKe Karasor
W3[IaHUM, XpaHsamxcs B oubmiorekax Poccuu. (http://H36.pd/)

10. Onucande MaTepUATIbHO-TEXHHUYECKOH  0a3bl, HeoOXoguMOW  AJis
0CyIIeCTB/IEHUA 00pa30BaTe/ILHOT0 MPoIjecca Mo AUCHUIUTHHE

HauMeHoBaHHe CcrieliHa/IbHBIX MOMeIeHHI ¥ MOMeIeHUH /I/Isi CaMOCTOATe/TbHON PaboThI

yueOHbIe ayIMTOPUH [I7Isl IPOBEe/IEHUs] YUeOHbBIX 3aHATHI

TIOMEIIEeHUSI [IJIsi CAMOCTOSATeTbHOM PabOThI

MarepuasibHO-TexHUUeCKoe obecriedeHre ¥ OpraHu3aljusi 00pa3oBaTebHOTO
Trpoijecca 1o AUCIUIUIMHE [I7Is1 UHBAJIUZOB U JIUL C OrPAaHUYeHHBIMU BO3MOKHOCTSIMU
3[I0POBBSI OCYIIIECTBJISIETCSI B COOTBETCTBUHM C «IlonokeHreM 06 06yueHHUM MHBA/TUZOB U
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JIKI] C OrpaHU4YeHHBIMH BO3MOXKHOCTSAMM 300POBbBA».



