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1 He.]'ll/l H 3aJa4Y4 OCBOCHHUA NHUCIHUIIINHBI

Heas - ¢opmupoBanue npodeccHOoHATbHBIX HABBIKOB W 3aKpeIUICHHE 3HAHUW W YMEHHUH IO
WCTIOJIB30BAaHUIO TUHAMUYECKUX CTPYKTYP NAHHBIX, ()YHIAMEHTAIbHBIX aJTOPUTMOB MOUCKA M COPTUPOBKH
MH(OPMALIUY TIPH MTPOESKTUPOBAHUU U PEATU3AIIUH CI0KHBIX IIPOTPAMMHBIX CUCTEM.

3agauu:

- U3y4YECHHE

OpraHu3aIuu

JUHAMHYCCKUX

CTPYKTYp  JIaHHBIX, TaKuxX Kak

OJTHOHAITPABJICHHBIA CIIMCOK, CTEK, O4YE€pellb, M€K, UUKIMYECKUA M JABYHANPABIEHHBIA CIHCKH,
JIPEBOBUJIHBIX CTPYKTYpP AAHHBIX;
— W3y4YCHHE MTPUHIIUIIOB pa0OThl PEKYPCUBHBIX (DYHKITUH;

- IIPOrpaMMHast

pcaimrsanndga Ha  A3BIKC

C6aJIaHCI/IpOBaHHI)IX " ONITUMAJIBHBIX NCPCBLHEB,
- U3Y4YECHHUE U CPABHUTENIBHBIN aHAIU3 METOOB COPTUPOBKU BO BHYTPEHHEN ITAMSITH;
- ImporpaMMUpOBaHUEC METOJIOB ITOMCKA, OCHOBAHHBIX Ha XCIINPOBAHUU,
- N3Yy4YCHUEC MCTOI0B BHEITHEN COPTHUPOBKH JaHHBIX W ITOMCKa BO BHEITHEH IaMSTH C
HCNOIb30BaHNEM B-nepeBbeB.

C++ OuHapHBIX

JACPCBLEB  IOHMCKA,

2 MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl

JlucrumnianHa OTHOCUTCSI K OOs3aT€NIbHBIM JUCITUTUIMHAM (MOJYJISIM) BapHaTUBHOW 4YacTH Onoka /[

«AucuuniuHel (MOJTyIN)»

[IpepexBusutel quctmrunssl: 51./1.5.10.2 Mamemamuueckuu ananu3z

[ToctpexBusutsl nucuuriuabl: 51./].B.4 Obpabomka sxcnepumeHmanvHulxX OAHHbIX HA 91eKMPOHHO-

BblYUCIUMENIBbHBIX MAULUHAX

3 TpeGoBanusi K pe3yJbraram 00yYeHHUs O JUCHMUIIIIMHE

[Ipouecc n3yueHus: AMCUUILITUHBI HAPaBIeH Ha (GOPMUPOBAHUE CIETYIOLUIUX PE3YIbTaTOB 00yUeHuUs

Kon 1 HaumeHnoBaHue
(hopMUpYyeMbIX KOMIIETEHLIUN

KO,Z[ 1 HAMMCHOBAHHWC MHAUKATOPA
JOCTHXKCHHUA KOMIICTCHLIMH

[Inanupyemble pe3ynbTaThl

00y4yeHHs M0 JUCLUILTUHE,

XapaKTEpU3YIOLIUE ATAIbI
(dbopMUpOBaHUS KOMIIETEHITUI

[TK*-1 Crioco6en
paspabarbiBaTh TPEOOBAHUS U
MPOEKTUPOBATH IPOTPAMMHOE
obecrieueHue
ABTOMATHU3UPOBAHHBIX CUCTEM,
OCBaMBaTh U IPUMEHSTH B
MPAKTHYECKOH eATeNbHOCTH
pa3IUYHbIE TEXHOJIOTHH
MPOrPaMMHUPOBAHMUSI U CPEJIBI
pa3paboTKu mporpamm

[IK*-1-B-1 3HaeT crocoObl
ONHMCaHMsI HH()OPMALTMOHHBIX
CTPYKTYp Ha sSI3bIKax
IIPOrPaMMHPOBAHHUS BEICOKOTO
YPOBHSI M QJITOPUTMA ITOWCKA U
COPTHUPOBKH JAHHBIX

Heasb - hopmMupoBanue
poeCCHOHANTBHBIX HABBIKOB H
3aKpeIICHUE 3HAHUN U YMEHUU 110
HCITOJIb30BAaHUIO JMHAMUYECKUX
CTPYKTYp JIaHHBIX,
byHIaMEHTabHBIX aITOPUTMOB
MOMCKa ¥ COPTUPOBKH HH(OpMaIUu
IIpY NIPOEKTUPOBAHUU U
pean3aluy CIOXKHBIX
MIPOTPAMMHBIX CUCTEM.

3agaum:

— U3Yy4yEeHHe
Opra’u3anuu
JUHAMHUYECKUX
CTPYKTYp JIaHHBIX,
TaKUX Kak
OJHOHAINPABJIECHHBIN
CIIUCOK, CTEK,




Ko n HaumeHoBanue
(hopMUPYEMBIX KOMIICTCHIIUN

KOI[ 1 HAMMCHOBAHUC MHUKATOpa
JOCTHKCHHUA KOMIICTCHIINN

[TnanupyemMbie pe3yabTaThl

00y4deHHUsI 10 TUCHUILINHE,

XapaKTePU3YIOIINE STaIIbI
(dhopMUpOBaHUS KOMITETECHITUI

ouepenp, JIEK,
UUKINYECKUH U
JIByHAIIPaBJICHHBIN
CIIUCKH,
JIPEBOBUTHBIX
CTPYKTYp JIaHHBIX;
U3yueHue
IPUHLIMIIOB PabOThI
PEKYpPCUBHBIX
INZINIVIH
IporpaMMHas
peanusanus Ha
a3bike C++
OMHApHBIX JIEPEBHEB
MOMCKa,
cOalaHCUPOBaHHBIX
1 ONITUMATBHBIX
JIEPEBHEB;

U3y4eHue u
CpPaBHUTEIbHbBIN
aHaJIU3 METOJIOB
COPTUPOBKH BO
BHYTPEHHEH MaMSITH;
IpOrpaMMHpOBaHuE
METOJIOB ITOUCKA,
OCHOBAaHHBIX Ha
XEIIUPOBAHUY;
M3Y4YEHHE METOJIOB
BHEILIHEH
COPTUPOBKH JTAHHBIX
1 ITIOUCKA BO
BHEILIHEW MaMSITH C
UCII0JIb30BaHuEM B-
JIEPEBBHEB.

4 CTpyKTypa M cofepKaHMe N CHUIITHHBI

4.1 CTpyKkTypa M CIHMILIHHBI

OO1ast TPyA0EMKOCTh AUCHUIIINHBI COCTABISACT 4 3a4eTHhIE eMuHUIBI (144 akameMudecKux Jaca).

TpynoeMKocTs,
Bun paboTst aKaJIeMHYECKHX YacoB

4 cemecTp | 5 cemectp BCETO
Oo0masi Tpyn0éMKOCTb 72 72 144
KonTakTHas pabdora: 14,25 15,25 29,5
Jlexrum (JI) 6 6 12
Jlaboparopusie pabots! (JIP) 8 8 16
Koncynpranuu 1 1




TpynoeMKocTs,
Bun pabotet aKaJIEMUYECKUX YaCOB
4 cemectp 5 cemecTp BCETO
ITpoMexyTouHas arrecraius (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesqibHas pabora: 57,75 56,75 114,5
Bujx uTOroBoro KOHTpOJIs (3a4eT, IK3aMeH, aug. 3au. 3K3aMeH
AU pepeHHPOBAHHBIN 3a4€T)

Paznensl nucuuminnel, n3ydaemele B 4 cemecTpe

KonunuectBo vacos
Ne HaumenoBanue pasnenon ayrroprad BHEAay/I.
paznena BCETO aborta
T 113 | 1P pabota
1 JluHamMuuecKkue CTPYKTYphl JaHHBIX B 22 2 2 18
QITOPUTMHUYECKOM si3bIke C++
2 JlpeBOBUIHBIE CTPYKTYPHI JAHHBIX. 24 2 2 20
3 MeToabl MOUCKA B OCHOBHOM MaMSITH. 24 4 20
4 Wroro: 72 6 8 58
Paznenbl AUCIUATIIINHBI, H3y9aeMbIe B 5 ceMecTpe
KonnyecTBo yacos
Ne HanmenoBanue pa3nenon ayAuTopHas BHEay/I.
paznena BCETO pabora
T 113 | JIp pabota
1 MeTo/1b1 COPTHPOBOK B OCHOBHOM TTAMSITH. 35 2 4 29
2 [Touck u cOpTUPOBKA JaHHBIX BO BHEIIHEH TTAMSITH. 35 2 4 29
Hroro: 72 6 8 58
Bcero: 144 12 16 116

4.2 Conepxxanue pa3iesoB QU CHUATIIAHBI

1. luHamMuYecKHe CTPYKTYPbI JAHHBIX B AJITOPUTMHYECKOM si3biKe C++

Wepapxus xinaccoB BBoja- BBoaa B C++. dopMaTpoBaHUE BBIXOAHOTO MOTOKA, MaHUMYIsATOpHL. PaboTa ¢
¢aitnoeiMu notokamu B C++. [loHSATHS TUNM3alUU U CTPYKTYPHl JaHHBIX. YKa3aTenu M JWHAMUYEcKas
namsath. Kiaccudukanus AWHAMAYECKUX CTPYKTYp HaHHBIX. JIMHEWHBIN OJHOHANPABICHHBIN CIHCOK.
[IporpaMmMHas peanuzanusi onepauuid HajJ AUHAMUYECKHM clHUCKOM. OrmnpenesieHne U ONUCAaHUE CTeKa.
Onepauuu Haj crekoM. [lpumepbl NpUMEHEHHS CTeKa: aHajau3aTop CKOOOK, MOCT(HUKCHas 3aluch
BbIpakeHUI. Meroa creka ¢ npuopureramu. Ouepenu, NByHANpaBlI€HHbIE CIUCKH, Jekd. [Iporpammuas
peanuzaiiisi OCHOBHBIX OMEpaluid HaJl AMHAMUYECKUMU CTPYKTYpaMH. PeKypCcHBHBIE anrOpUTMbI 00pabOTKH
uHpoOpMaLnu.

2. JIpeBoBHIHBIE CTPYKTYPbI JaHHBIX.

PexypcuBnbie QyHkiuu. [IpuHIMIBI opraHU3alMi PeKYpPCUBHBIX (DYHKIMH W PEKyPCHUBHBIX alTOPUTMOB
00paboTKku maHHBIX. JlepeBO Kak CTpPyKTypa JaHHBIX, OCHOBHBIC ompeaeneHus. OpraHuzanus
MCIONIb30BaHUE OMHAPHBIX JepeBbeB noucka. CoanancupoBanusie ABJI- nepeBbsi. OnTuManbHbIC JePEBbS.
3. MeToabl MOMCKA B OCHOBHOM NMAMSITH.

Knaccudukais MeTo0B MOMCKa B OCHOBHOM MaMsTH. AJITOPUTMBI IOMCKA B OCHOBHOM namsiTH. buHap HbIi
W HUHTEPHOJISIIMOHHBIN TouCcK. [louck Ha OCHOBe XemMpoBaHusA. Pa3pelieHune KOIU3UN XeIMpOBaHUSL.
Onenka 3pPeKTUBHOCTH METO/I0B MOUCKA.



4. MeToabl COPTUPOBOK B OCHOBHOI MaMATH.

Meroa COPTHUPOBKH MAacCHBOB: METOJ  «IIY3bIPbKOBOW» COPTUPOBKH, LIEHKEpHAs COPTUPOBKA, METOJ
MPOCTHIX BCTaBOK, Meto lllemna, meron BeIOOpa, MUpaMHUIATbHAS COPTUPOBKA, COPTHPOBKA MOACUETOM,
OnoYHasi COPTUPOBKA, ObICTpast cOpTHpoBKa Xoapa. OneHOUHbIe PYHKIIMN METOJIOB, CPABHUTEIBHBIN aHATIH3.
5. [lonck U COPTHPOBKA JAHHBIX BO BHEIIHEH MaMSTH.

Meroapl BHEIIHEH COPTUPOBKM JAHHBIX, OCHOBAaHHBbIE HAa METOJOJOTHM CIHUSHHUSA: IPOCTOE CIIUSHUE,
€CTECTBEHHOE CIHSIHHE, OAHO(MA3HAs COPTHPOBKA CIHMSHHEM, MHOrodasHas COpTUpOBKA. BHyTpeHHss
COPTUPOBKAa C BHEIWIHHUM CiusiHHEM. [loMck BO BHEIIHEH MamsATH Ha OCHOBe B- nepeBweB. IIpuHUMIBI
opranu3anuu B- nepeBbeB. Pa3zHOBUAHOCTH JPEBOBUIHBIX CTPYKTYP BO BHEUIHEW IMAMSITH.

4.3 JlabopaTopHbie padoThl

Ne JIP Ne HaumenoBanue nabopatopHbIX padoT Kox-so

pazzaena 9acoB
1-2 1 Junamuueckue maccuBbl B C++ 4
3-4 1 Oo6pabotka daiinos B C++ 4
5 1 YKazaTelbHBIN TUTI TAHHBIX. 2
6-7 1 JluHaMHU4ueCcKuil CIIUCOK. 4
8 1 Vcnonp30BaHue cTeKa. 2
9-10 1 Jlpyrue Bupl COUCKOB: OYepe/lb, IUKIMUYECKUN CITUCOK,. 4
11-12 1 Jlpyrue Buapl CIMCKOB: JIBYHAIIPABIECHHBIN CIUCOK, AEK 4
13-14 2 PexypcuBHble GpyHKIIMN. BuHapHBIN TOUCK. 2
15 2 bunapHbie nepeBbs oucka. 2
16 3 ITorck Ha OCHOBE XeTUPOBAHUSI. 2
17 3 Pazpernienre Komm3uil XempoBaHUs. 4
Hroro: 34

5.1 OcHoBHasi JuTEpaTypa

1. poznos, C.H. CTpyKTypsI U anropuTMbl 00pab0oTKH JaHHBIX : yueOHoe nmocooue / C.H. [{po3moB ;
MunuctepctBo oOpazoBanusi u Hayku PO, HOxubplli QenepanbHblii  yHUBEpcUTeT, MHkeHepHO-
TEeXHOJIOTHYeCKas akagemus. — Taranpor : M3garensctBo IOxHOoro (enepansHoro ynusepcurera, 2016. —
228 C. : CXEM., WL — Pexxum JIOCTYyTIA: 1o IOJIIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=493032

2. Ky3anuenko, M. A. JluHamMudeckue CTPYKTYpbl JAaHHBIX [DJIEKTPOHHBIN pecypc]: ydeOHOoe
nocobue / M. A. Kysuuuenrko. - DnekrpoH. TekctoBbie aaH. (1 ¢aiin: Kb). - Opck : OI'TH, 2011. - Adobe
Acrobat Reader; To xe [DneKTpOHHBII pecypc]. - URL:
http: //artlib.osu.ru/web/books/metod_all/3448 20130201.pdf

3. Meiiep, b. IHCcTpyMeHTBI, aITOPUTMBI U CTPYKTYphI naHHbIX / b. Meitep — M.JK Haunonanbubrit
OTKPBITHIN YHUBEPCUTET «AHTYUT», 2016 - [DneKTpOHHBII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book_view_red&book_id=429033

5.2  JlonoJIHUTeJbHasI JUTepaTypa

1. CrpexkanoBa, I.U. CTpyKTypbl 1 aIropuT™Mbl 00pabOTKM JaHHBIX: MeTouuecKue ykazanus / M.U.
CrpekanoBa; OpenOyprckuii roc. yH-T. — OpenOypr: OI'Y, 2012. — 107 c.; To xe [DnekTpoHHBIN pecypc]. -
URL.: http://artlib.osu.ru/web/books/metod_all/3302_20121022.pdf

2. lapés, PIO. Anroputmel u crpykTypbl pnaHHbiXx (CDIO) : yuebnuk / PIO. Lapés,
A.B. Tlpoxonienko ; MuHucTepcTBo oOpa3zoBaHusi M Hayku Poccuiickoit @eneparu, Cubupckuii
®enepanpHplil yHuBepcuTeT. — KpacHosipek : CDY, 2016. — 204 c. : un. — Pexxum goctyna: 1o MOJIIUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=497016

3.

5.3 Ilepuoanyeckue U3IaHUA

1. XKypHan «BecTHUK KOMITBIOTEPHBIX U HHPOPMALIMOHHBIX TEXHOJIOTHH »



http://biblioclub.ru/index.php?page=book&id=493032
http://biblioclub.ru/index.php?page=book_view_red&book_id=429033
http://artlib.osu.ru/web/books/metod_all/3302_20121022.pdf
http://biblioclub.ru/index.php?page=book&id=497016

2. Kypuan «/HpopManOHHbIE TEXHOJIOTHH U BEIYUCIUTEIBHBIC CUCTEMbI»
3. Kypnan «CtanaapTsl 1 KayeCTBO»
4. Kypuan «[Ipuknannas uahopmaTrka

5.4 UnTepHeT-pecypchl

5.4.1 CoBpemeHnHble npodeccHOHAIbHBIE 0a3bl JaHHBIX M MHGOPMALMOHHbIC CIIPABOYHbIE
CHCTEeMbI:

1. Hayunas 6ubnuoteka - http://niv.ru/ Jloctyn cBoOOIHBII

2. eLIBRARY.RU - www.elibrary.ru  Joctyn cBoOGoaHbiii. HeoOxomanma WHIUBHIyalbHAsS
perucTpanus B JOKAJIIbHOW CETH By3a.

3. Infolio - YHuBepcurerckas 3aekTpoHHasi 6udamoreka — hitp://www.infoliolib.info/

5.4.2 Temarnueckne npodeccuoHaJbHbIe 0a3bl JAHHBIX M HH(OPMALMOHHBbIE CIPABOYHbIE
CHCTEeMBbI:

1. [Mopran uckyccrBeHHoro unreiekra — AlPortal

2. Web-texnonorun — Web-texnonoruu

3. OnexrpoHHas 6ubnuoreka MHcTuTyTa NpukiiagHoi maremaruku uM. M.B. Kenzapima —
OnexkrpoHHas Oubnuoreka nmyonaukanui MHctutyra npukiaaHoil maremaruku uMm. M.B. Kenapima

PAH

5.4.3 DnekTpoHHbIE 0MOJIMOTEYHbIE CHCTEMbI

1. DnekTpoHHO-OMOIMOTeYHAs cucTeMa «Jlaub» - hitp://e.lanbook.com/

2. DBC «YuuBepcurerckas oudnroreka online» - http:// www.biblioclub.ru/
3. HanmmonaneHast anexrporHas oubmuoreka (HOB) - https://rusneb.ru/

5.4.4 lonosinuteabHble UHTEpHET-pecypcehl

1. http://www.intuit.ru — UTHTYUT — HargmoHanbHEIH OTKPHITEINA YHUBEPCHUTET.

2. https://www.anti-malware.ru/ - NudopMarmoHHO-aHATUTHYECKU I LCHTD,
MO CBSIICHHBIN HHOOPMAIIMOHHOM OE3011aCHO CTH.

3. https://frontender.info — DaekrponHbIii *KypHaI 110 GPOHTEH I-pa3pabOTKe

4. https://openedu.ru/course/urfu/PRGRMM/-  «OtkpeiToe  obOpa3zoBanue», MOOK:
TexHoNMOTHH MTPOTPAMMHPOBAHUS

5. https://openedu.ru/course/urfu/CSHARP/-  «OtkpeiToe  oOpazoBanue», MOOK:
[IporpammupoBanue Ha C#

6. https://openedu.ru/course/ITMOUniversity/PADS/ - «OtkpbiToe  00pa3oBaHUEy,
MOOK: Anroput™msl IpOrpaMMUPOBAHUS U CTPYKTYPbI JAHHBIX
7. https://www.coursera.org/learn/c-plus-plus-red - «Coursera», MOOK: OcHOBBI

pa3paboTku Ha C++: KpacHBIH mosic

5.5 IIporpammHoe olecmnedenue, npodgeccuoHaNbHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE
CIPABOYHbIE CHCTEMBI

Tumn nporpaMMHOTO HaunMmenoBanue Cxema JTUICH3UPOBAHUS, PEXKUM JIOCTYIIA
obecreueHus
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Turm nporpaMmMHOTO HaumenoBanue Cxema JMIIEH3UPOBAHUS, PEKUM JIOCTYIIA
obecrnieueHus
PEZ] OC Oo6pazoBarenbHas nuueHsus ot 11.07.2022 r. va 3
OnepanmonHas crcTema «Crangaptras» | roga s 240 pabo4ynx MecT B paMKaxX COTJIAIICHHS
st Pabounx o corpyaauyectse ¢ OO0 «Penq Codr» Ne 305/06-
CTaHITUH 22V ot 28.06.2022 1.
AnbrepHaTUBHAS peanu3anus
CPE/IbI HCTIONHEHAS IPOTPAMM | {011\ (= CBO60I{H_0(_3 H_O, _ _
Microsoft Windows mist OC https://wiki.winehq.org/Licensing
Ha 0aze sipa Linux
. . . Csobognoe 110,
Otucutii naxer LibreOffice https://libreoffice.org/download/license/
Csoo6omgnoe 110,
Notepad-++ https://notepad-plus-plus.org/
TexkcToBBIN peaakTop Cro6oauoe I10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium Cso6omgnoe 110, _
https://www.chromium.org/Home/
Csobognoe 110,

HNutepuer-6payzep

Mozilla Firefox

https://www.mozilla.org/enUS/foundation/licensing/

becnnarnoe 110,

Annexe.bpaysep https://yandex.ru/legal/browser_agreement/
Csobognoe 110,
Memuanponrprisarens VLC https://www.videolan.org/legal.html
Komrmutekc mporpamm st JlutieH3noHHBIN cepTU(UKAT OT
CO3/IaHUs TECTOB, 12.02.2014 1., ceTeBoit noctym yepe3 BeOOpay3ep K
OpraHu3aIuy OHJIalH SunRav WEB KOPIIOPaTUBHOMY TIOPTATy
TECTUPOBAHHS U Class http://sunrav.og-ti.ru/
MPEeIOCTaBICHUS JOCTYIA K
y4ueOHBIM MaTepuaiam
GIMP CBoOomHOE HQ,
T . https://www.gimp.org/about/COPYING
padudeckuil perakrop Croboxtoe 110,
Inkscape

https://inkscape.org/about/license/
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