depepanbHoe rocyaapctBeHHoe 6wakxeTHoe obpa3oBaTenbHoe yupexaeHue
BbiCwero obpa3oBaHus
«ANTaNCKNi roCyAapCTBEHHbIN TexHuyeckuin yHusepcuteT um. W.U. Mon3syHoBa»

COI'TACOBAHO

JlekaH OUT A.C.
ABaeeB

Pabdoyas nporpaMmmMa auCuUAINJIAHbI

Koa n HaumeHoBaHue aucuunnuubl: B1.B.2 « CTPyKTYpBI JAHHBIX»

Koa u HauMmeHoBaHue HanpasneHus noAroToBku (cneuuanbHocTH): 09.03.01

NudopmaTuka v BBIYUCIUTEIbHAA TEXHUKA

HanpaeneHHocTb (mpogunb, cneunanu3aumsa): IlporpaMMHO-TeXHHYECKOE
o0ecredyeHue AaBTOMATU3MPOBAHHBIX CHCTEM

CTaTyc AMCUMNMUHBI: YacTh, hopMuUpyeMasi y4ACTHUKAMHU 00pa30BaTeIbHbBIX
OTHOLIEHU M

dopMma obyueHus: 3a0uHan

Craryc J0o/KHOCTH N.0. ®amuanst
Pa3zpaboTan npofpeccop N1.1. CyukoBa
3aB. kadeapon «UBTullb» A.T. SAKyHuH
Cornacosan PYKOBOAUTENb HAMpPaBNeHHOCTH N.N. Cyukosa
(npoguns) nporpammsl

r. bapHayn



1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOM]’leTeHHI/lﬂ Couepmaﬂne KOMIICTCHIITUN I/IHI[I/[KaTOp Coz[epma}me HHAUKATOpAa
CnocobeH BbHNONHATL paboTsl M
ynpaBsnsTh pa6oTamu no
CO3/aHui (MoauduKaumu) " KoanmpyeT Ha si3bikax nporpaMMUpOBaHus
MK-1 COMNpPOBOXAEHMI0 nc, | NK-1.1 ] Bepuduumpyer pe3ynbTaThl
aBTOMaTU3UPYHLUX 3ajauu KOAMPOBAHUSA
OpraHW3auuoHHOr0 YynpaBneHus W
6u3Hec-npouecchl
dopmanusyert NnocTaBMeHHY0
NK-10.1
npoeccuMoHanbHyl 3ajavy
Cnocobex NpoeKTMpoBaThb u P
aspabaTbiBaeT  anropuTMbl  peleHus
paspabaTboiBaTb nporpammHbie M | MK-10.2
NK-10 npojeccuoHanbHbIX 3ajay
annaparhbie KOMMOREHTB Wcnonb3yeT TUMNOBblE elweHus
aBTOMaTU3UPOBAHHbIX CUCTEM y P o’
NK-10.5 6ubnuotekn  nporpaMmMHbLiX  Moayneu,
wabnoHsl U Knaccel 06beKToB
2. MecTo THCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NMPOrpamMMbl
JncumnnuHbl (HpaKTMKM), WHdpopmaTuka, [porpammupoBanue
npealwecTteyuue U3YyUYeHUu
ANCLUUNTIUHDI, pe3ynbTaThl
ocBOoeHUA KOTOPbIX Heob6xoAnMbl
ans 0CBOEHHUS AaHHOM
ANCLUUNTIUHDI.
JncumnnuHb (npaKTVIKVI) , Ana | CoBpeMeHHble TeXHONoruu nporpamMmpoBaHus
KOTOpPbIX pe3ynbTaTbl 0CBOEHUA
JNaHHOWN AUNCUUNTIUHDI 6ynyT
Heo6XxoAUMbI, KakK BXOAHble
3HaHuA, yYMeHUa U BllajeHus
Ana UX U3yJYeHus.

3. O0beM AUCUHMILIMHBI B 3a4Y€THBIX €IMHHUIIAX C YKA3aHHEM KOJUYeCcTBA
aKaJieMU4€eCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aronierocs ¢
npenojaasareseM (M0 BUJIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJIbHYI0 padoTy

o0y4yarierocst

06wun obbem aucumnnuHbl B 3.e. /vac: 3 / 108
dopmMa NpoMexyTOuYHOM aTTecTauuu: 3auer

Buabl 3ansTHil, NX TPYI10€eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoTsI
oGydenus Texiuun JlaGopatopubie | IlpakTuueckne | CamocrosiTebLHAs oGy4arouierocs ¢
padoThI 3aHATHS padora npenojgasartejemM
(uac)
3aoyHas 6 10 0 92 20

4. Copaep:kanue IMCUMIUIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaMm (paszgejaMm) ¢
YKa3aHHEeM OTBeJIeHHOr0 HAa HUX KOJHYeCTBA aKaJeMHYeCKMX YacOB M BHIAOB

Y4eOHBbIX 3aHATHH




dopma obyueHunn: 3ao0uHan
Cemecmp: 5

JlekunoHHbIe 3aHsATHA (64.)
1. Ilousitue cTpykTYyp AaHHBbIX. OO0mIHe TPpeOOBaAaHHUSA K OCBOCHHMIO THUIIOBBIX H
pa3padoTke COOCTBEHHBIX AJTOPUTMOB /I PadOThl CO CTPYKTYPAMHU JAHHBIX
Pa3/iMdHbIX THIIOB. {C IJIEMEHTAMHU 3JICKTPOHHOI'0 oﬁyqe}mﬂ U JUCTAHIHUOHHbIX
odpa3zoBaTeqbHbIX  TexHoJsormii}  (0,54.)[3,4,5,6] Cnocobbl Gopmanu3auum
MoCTaBNeHHO/ 3ajauuM no co3jaHui U obpaboTke CTpyKTyp AaHHbiX. [ouck u
pa3paboTka anroputTMa peweHus nocTaBneHHoM 3ajauM no pabote co
CTPYKTYpaMu AaHHbIX. WCTOUYHMKM TUNOBbLIX peweHun, nepeuveHb 6Gubnuorek,
wabnoHoB U KNaccoB MNpuUMeHsieMbX ANA HaMWCaHUs NPOrpaMMHOro Koja.
2. TlocTpoeHue peKYpPCHMBHBIX AJITOPUTMOB ISl pemieHusi 3agad. CTpykrypa
AaHHbIX - cTek. Cnoco0bl mnporpamMmHoil peaau3anuu. Hcmoab3oBanue
CTAHJAPTHON OMOJMOTEKM MIA0JOHOB NMpPH padore CO CTEKOM. {C 3JIeMEeHTAMHU
JJIEKTPOHHOI0 OOy4YeHHs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBLIX TEXHOJOTHIi}
(0,54.)[3,4,5,6] Onucanune pekypcuu. [lpumepsl peKypCUBHbIX  anrOpPUTMOB:
BblUMCNEHUe (aKTopuana, XaHolnckume O6awHu, ¢yHKuMs AkkepMmaHa. OnucaHue
CTPYKTYpbl  AaHHbiX. Cnoco6Gbl nporpaMmHon  peanu3auuu. lcnonb3oBaHue
cTaHAapTHon 6ubnuotekn wabnoHoB npu pabote co cTekoM. [lpumepbl
UCnonb30BaHuA.
3. CTpyKTypa JaHHBIX - pa3peKeHHass MATPULIA. {C JIEeMEHTAMH 3JIEKTPOHHOIO
o0y4yeHHUs] W JMCTAHUMOHHBLIX oOO0pa3oBaTeJbHbIX TexHojJorui} (0,54.)[3,4,5,6]
OnucaHue CTPYKTYpbl AaHHbIX. TuUNOBbie peweHUs, npuUMeHsieMble AN XPaHeHUs
pa3pexeHHbx MaTpuu B namaTu. Cnocobbl NporpaMMHOi peanu3auuu.
4. CTpyKTypa JaHHBIX - CIHCOK. {JICKIUA ¢ Pa300pOM KOHKPETHbIX CHUTyallMii}
(0,54.)[3,4,5,6] Buapl cnuckos. Cnoco6bl nporpammHoli peanu3auuu. [locTpoeHue
anroputmoB paboTol co cnuckamu. lcnonb3oBaHue cCTaHAapTHoN G6GubnuoTeku
wabnoHoB npu paboTte CO CNUCKaMHU.
5. CTpykTypa JaHHBIX - JAepeBO. {JIeKIUS C Pa300poM KOHKPETHbIX CHUTyallMii}
(24.)[3,4,5,6] buHapHbie AepeBbsa noucka. ABIl pepeBbfi, KpaCHO-uepHble
AepeBbs, JlekapToBbl JAepeBbsi. Oopmanu3auua 3ajauum NOCTPOEHUS JepeBa.
lporpammMHas peanu3auma 6uHapHbIX AepeBbeB noucka. Jlob6aBneHune 3snemMeHTOB
B JAepeBo. 06xoa 6uHapHoro pepeBa noucka. [louck B AepeBe 6uHapHOro
noucka. licnonb3oBaHue CTaHAapTHbIX WabnoHoB npu paboTe CO AepeBbAMM.
6. CTpykTypa JaHHBIX - Xem-Tadauua. Aaroputm Knyra - Moppuca - IIparra. {c
AJIEMECHTAMHU JJICKTPOHHOTO 06yquml U JUCTAHIUOHHBIX Oﬁpa30BaTeJII>HI)IX
TexHojorui} (14.)[3,4,5,6] Onucanue x3w-Tabnuy, cnocobbl MpPoOrpamMMmHON
peanu3auuu, ob6paboTka konnu3uii.  Ncnonb3oBaHWe  TUMOBLIX  peleHuit
peanu3aumn  x3w-Tabnuu. OnucaHne anroputma  KHyta-Moppuca-llpaTTa.
lporpaMmHas peanu3sauus.
7. TI'padbl. {c »3jeMeHTAMH 3JIEKTPOHHOI0 OOY4YeHMS] U JMCTAHIMOHHBIX
o0pa3oBareJbHbIX TexHOJ0THi} (14.)[3,4,5,6] OpueHTMpOBaHHbIE U



HeopueHTUpoBaHHble rpagbl. Cnocobbl nporpaMmmHoM  peanu3auun. Tunosble
peweHus npu pabote c rpadamum. Oopmanusauua 3agaum obxoaa rpada B
WUpUHY u rnybuny. locTpoeHne anroputma.

pumepbl nporpamMmHon peanu3auun. B3BeweHHbie rpadbl. Cnocobbl NporpaMMHoOi
peanu3auun. Tunosbie peweHuss npu pabote C B3BeweHHbIMM rpahamum. OnucaHue
anroputMa JlerkcTpsl.

JlaGopaTopHbie padoTsl (104.)
1. PexkypcuBHBIE AJTOPUTMBI, CTEK. {C JIEMEHTAMM JIEKTPOHHOI0 O0Oy4YeHUS H
JAUCTAHIMOHHBIX 0o0pa3oBaTeJIbHBIX TEeXHOJIOTHii} (3u.)[1,3,4,5,6,7] 1.
dopmanu3oBaTb MNOCTABMEHHY 3ajayy noO BapuaHTy 3ajaHua. PaspabortaTtb
PEKYPCUBHbLIA  anropuTM  peleHUs NOCTaBMEHHOM 3ajayu¥ M HanucaTtb
nporpaMmHyi peanu3aumio (N0 BO3MOXHOCTM Heob6X0AMMO UCNONb30BaTb TUMOBbIE
peweHus 3ajauu) . BepuduuupoBaTb HAMMCAHHBIA MPOrPaMMHbLIA KOA.
2. Oopmanu3oBaTb 3ajauyy npoeepku 6GanaHca CKOGOK B  BblpaXeHWUM.
Paspabotatb anroputm peweHus 3ajauuM C UCNONb30BaHWEM CTeka HanucaThb
NnporpaMMHyi peanu3aumio (N0 BO3MOXHOCTU Heob6X0AMMO MCNONb30BaTb TUMOBblE
peweHus 3ajaun). BepuduumpoBaTb HAMUCAHHLIA MPOTrPAMMHbIA KOA.
2. Pabora co cnuckamMu. {C 2JJIEeMEHTAMHM JJEKTPOHHOr0 OOy4YeHHUA U
JAUCTAHIUOHHBIX 00pa3oBaTeJIbHBIX TeXHOJIOTHIA} (3u.)[1,3,4,5,6,7] 1.
dopmanusoBaTb 3ajauyy paboThl CO CAUCKOM C MNOMOWLI  CTPYKTYpbl U
noanporpamMm.Pa3pabotatb anroputTM peweHUs M HanucaTb  NPOrpPaMMHYI0
peanu3aumio (N0 BO3MOXHOCTM Heob6xoAMMO MCMONb30BaTb TUMNOBblE peweHUus
3ajaun) . BepudmumpoBaTb HanUCaHHbLIA NPOrPaAMMHbIA KOA.
2. Oopmanu3oBaTb 3ajauyy paboTbl CO CNUCKOM C MNOMOWbI KOHTE/HepPHOro
knacca list wu3 6ubnuotekm STL C++. Pa3paboTaTb anroputM peweHus u
HanucaTb MpOrpaMMHyi peanu3auuio. BepuduuupoBaTb HaNUCAHHbLIA NPOTPAMMHbIV
KoA.
3. Xem-tadumnnpl. Ilonck MOACTPOKH B CTPOKe. {C 3JIeMEHTAMH 3JIEKTPOHHOIO
o0yuyeHHs] M [AUCTAHIMOHHBLIX 00pa3oBaTeJbHbIX TexHojJorui} (44.)[1,3.4,5,6,7]
OdopMmanu3oBaTb 3ajavyy nocTpoeHuss xew-Ttabnuupl. Pa3pabotaTb anroputm
peweHus npeaycMmatpusanwuuii o6paboTKy KOMAM3UM M HaNUCaTb NPOrpPaMMHYI0
peanu3aumio (N0 BO3MOXHOCTM Heo6X0AMMO MCMONb30BaTb TUNOBblE peweHUus
3ajauun) . BepuduumpoBaTb HaMMCaHHbLIA NPOrpaMMHbLIA KOA.
2. Oopmanu3oBaTb 3ajauy peanu3auuu anroput™ma KHyta - Moppuca - [lpatTa.
HanucaTtb MPOrpamMMHyH peanu3auuio (no BO3MOXHOCTH HeobxoAuUMO
UCnonb3oBaTb  TUMOBbe peweHUs 3ajaun). BepuduuumpoBaTb  HanucCaHHbIN
MPOrPaMMHbIA KOA.

CamocTosiTesibHasi padorta (924.)
1. IHoaroroBka K 3ammure Ja00paTOPHBIX PadoT. {C 3JIeMEHTAMH JJIEKTPOHHOIO
00y4YeHMsI M IMCTAHIMOHHBIX 00pa3oBaTeJbHbIX TexHoJorui} (204.)[1,3,4,5,6,7]
2. IToaroroBka K 3a4eTy. {C 3JIeMEHTAMH 3JICKTPOHHOI'0 O0YYeHHS U



AMCTAHIIMOHHBIX 00pa30BaTeIbLHbIX TeXHOJIOrMii} (224.)[1,2,3,4,5,6,7]
3. BbinojiHeHHe KOHTPOJIbHOH PadoThI {C 3JIeMEeHTAMU 3JIEKTPOHHOI0 O0yUYeHUS U
AMCTAHIIMOHHBIX 00pa3oBaTebLHbIX TexXHoJoruii} (504.)[2,3,4,5,6,7]

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 OOecCleYeHHs] CAMOCTOSATENbLHOH PadoThl
o0y4yaromuxcs 1Mo TUCUUILIHHE

Ana  kaxaoro o6yvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOTr PAHUUEHHbIN
AOCTYN K dNeKTpPOHHO/ HMHhopMaunMoHHO-obpa3oBaTenbHon cpeae AnTlTY:

1. bobpos A.B. Mertoanmueckue ykasaHua K nabopaTtopHbiM paboTtam no
amcuunnude "CTpykTypbl AaHHbiX".- bapuayn, AntlTY, 2020. - Joctyn u3 3bC
AnTrTY. Pexum AocTyna:
http://elib.altstu.ru/eum/download/ivtib/uploads/bobrov-a-v-ivtiib-
5fc5e585al8fe. pdf

2. bo6pos A.B. MetoauMueckume yKasaHus ANA BHINOSIHEHUS KOHTPOSbHOM
pabotbl nmo AucuunnuHe «CTPYKTypbl AaHHbix».- bapHayn, AntlTY, 2020. -
JlocTyn U3 3bC AnTlTY. Pexum AocTyna: lpamas CChinka:
http://elib.altstu.ru/eum/download/ivtib/uploads/bobrov-a-v-ivtiib-
5fd6eebf01a0d. pdf

6. IlepeyeHb y4eOHOM JJUTEPATYPbI
6.1. OcHoBHaa nuTepaTypa

3. Bupt, Huknayc AnroputMmbl M CTPYKTYypbl AaHHbiX / Huknayc Bupt ;
nepesog ¢. B. TkaueBa. - 2-e usa. - CapatoB : [llpohobpasoBaHne, 2019. -
272 c. - ISBN 978-5-4488-0101-3. - TekcT : >neKkTpoHHuii // Ludposoii
obpa3oBaTenbHbii pecypc IPR SMART : [canT]. - URL:
https://www.iprbookshop.ru/88753.html. - Pexum poctyna: Ans aBTOpU3MP.
nonb3oBaTenen

4. Menep, b. WHCTpyMeHTbl, anropuTMbl M CTPYKTYpbl AaHHbIX : Yy4yebHoe
nocobue / b. Menep. - 3-e usa. - MockBa : WHTepHeT-YHuBepcuTer
WUHdopmaumnoHHbix TexHonorun (UHTYWUT), Au NMu Ap Meama, 2021. - 540 c. -
ISBN 978-5-4497-0875-5. - Tekct : 3neKTpoHHbd //  Uudposon
obpa3oBaTenbHbii pecypc IPR SMART : [canT]. - URL:
https://www.iprbookshop.ru/102012.html. - Pexum aocTyna: ans
aBTOPU3MP. nonb3oBaTenei

6.2. JlononHuTenbHaa nuTepaTypa

5. Xuuenko, B. M. CTpykTypbl AaHHbX U anroputmbl : yuyebHoe nocobue
/ B. M. XuueHko. - HoBocubupck : HoBocHBMPCKMIAI roCyAapCTBEHHbIV
TexHuyeckun yHusepcutet, 2016. - 64 c. - ISBN 978-5-7782-2958-7. -
TekcT : 3neKkTpoHHbn // UuppoBon obpa3zoBaTenbHbin pecypc IPR SMART :



[canT]. — URL: https://www.iprbookshop.ru/91540.html. - Pexum poctyna:
ANs aBTOpPU3Mp. nonb3oBaTenel
6. AnekceeB, B.E. CTpykTypbol AaHHbiX. Moaenu Bbluucnenun / B.E.

Anekcees, B.A. TanaHoB. - 2-e u3a., wucnpas. - M. : HauuoHanbHbI
OTKpbIToin YHUBepcuTeT «WNHTYWT», 2016. - 248 c. : cxeMm., un. - (OCHOBbI
MHDOPMALMOHHLIX TexHonoruwn). - bubnuorp. B kH. - ISBN 5-9556-0066-3 ;
To xe [3nekTpoHHbr pecypc]. - Jloctyn u3 3bC «YHuBepcuTeTckas
6ubnuoTeka OHNANH» . Pexum AocTyna:

http://biblioclub.ru/index.php?page=book red&id=428782&sr=1

7. lIlepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOECHHUS TUCIHUIIJIMHBI

7. Cant Microsoft. JlokymeHTauusa [JnNeKTPOHHbIM pecypc]l: oduu. cant -
Pexum paoctyna: https://docs.microsoft.com/ru-ru

8. ®oHx OUEHOYHBIX MATEPHAJIOB /JIA MPOBEACHUS TEKYLIero KOHTPOJS
YCIIEBAE€MOCTH M MPOMEKYTOYHOM ATTeCTALNH

CoaepxaHne MpPOMEXYTOYHOM aTTeCTauuMu pacKpbiBaeTCA B KOMNIEKTe
KOHTPONMMpYWWUX MaTepuanos, MpeAHa3HaYeHHbIX ANS NPOBEPKU COOTBETCTBUSA
YPOBHA MOAroTOBKM No aAucuunnuHe TtpeboBaHuam OI0C, KoTopble XPaHATCA Ha
Kadeape-pa3paboTuuke Pl B neuatHom Buge u B I0C.

9. Ilepeyenb  MHPOPMALMOHHBIX  TEXHOJOTHH,  HMCIHOJb3yEeMbIX  IPH
OCylIeCTBJICHMH 00pa30BaTeJIbHOr0 Ipouecca Mo AUCHHMILIMHE, BKJIIOYas
nepeyeHb NPOrPAMMHOIO olecne4yeHUs] M HMH(OPMANMOHHBIX CIHPABOYHBIX
CUCTEM

Ans ycnewHoro O0CBOEHUS AMCLMMIIMHLI MCMONb3YNTCS Pecypchl 3NeKTPOHHO/ MWH(OpMaLMUOHHO-
o6pa3oBaTenbHOi cpedbl, o6Gpa3oBaTenbHble WHTEPHET-NopTanbl, rno6anbHas KoMnblTepHas
ceTb  WHTepHerT. B npouecce M3yuyeHUs  AMCUMNNMHBI  MPOMCXOAUT  MHTEPAKTUBHOE
B3auMogeiicTBue obyvawwerocs C npenojgaBaTeneM 4epes MWUHbIA KabUHeT CTyAeHTa.

Nenn Hcnoab3yemoe nporpaMMHoe obecrneyeHune
1 LibreOffice
1 Foxit Reader
2 Windows
3 Visual Studio
3 AHTuBupyc Kaspersky
Nern Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX U HH(POPMALHOHHBIE
CIIpaBOYHbLIC CUCTEMBI
1 HauvmoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3b) — cBOGOAHBIA AOCTYNn uuTaTenei

K (oHaam poccuiickux 6ubnuotexk. CoAepXUT  KOMNEKUMM  OUUDPOBAHHLIX
AOKYMEHTOB (KaK OTKpPbHTOro JocTyna, TaK W OrpaHUYeHHbX aBTOPCKUM
npaBoM), a TaKke KaTanor u3jaHuii, XxpaHsauuxcsa B 6Gubnuotekax Poccum.
(http://H36.pd/)
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10. Onucanue  MaTepuaIbLHO-TEXHHMYECKON  0a3bl, HEOOXoauMOH  JJIH
OCYIIECTBJIEHHSI 00Pa30BaTEJILHOI0 MPOIEcca Mo INUCIUIIHHE

HaumeHoBaHMe cielHMAJIbHBIX NOMEINEHUH U MMOMeEIIeH’Il JJIsl CAMOCTOATEIbHOM paﬁoTbI

yuyebHble ayAMTOPUM ANS NpoBejeHUs YyuyebHbIX 3aHATWI

noMeweHna Ansi CaMoCTOSTENbHON paﬁoTbI

MaTepuanbHO-TexHMYeckoe obecneyenue u opraHu3auus
obpa3oBaTenbHOro npouecca no AUCUMNIIMHE AN MHBANMAOB U nuu C
OrpaHUYEHHbLIMM BO3MOXHOCTAIMM 340POBbA OCYWECTBNAETCA B COOTBETCTBUU C
«Monoxennem 06 obyuyeHuH WHBaNUAOB M NUL C OrPaHUUYEHHbIMM BO3MOXHOCTSAMU
30pOBbA».




