IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

ANropuUTMBI U CTPYKTYPBI JaHHBIX

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
09.03.04 - TIporpamMmHasi UH>XXeHepHsI

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
Pa3paboTka rporpaMmMHO-UH(OPMAIIMOHHBIX CUCTEM

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.12 AnropuTMbl M CTPYKTYPBI JJ@HHBIX OTHOCUTCS K YacTH, (hopMUpyeMOoii y4aCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

¢yHKYuoHaBbHOE U

Manoeo u cpedHez0
macwmaba u
c0)CcHOCMU.

/102u4ecKo20 npoeKkmupoeaHus

IIK-12.3: ¥Ymeem npumeHsamb
apxumekniypHble Cmuau u
nammepHbl NPOeKMUPOBAHUS
npu pewleHUU munoebix 3a0au
TIK-12.4: Bradeem Hasblkamu
paszpabomku npoekma
npoepammHoli cucmembl ¢
yuemom 803moxcHocmeli u

o2paHuyeHuil

Uucno/b308daHuUs

0CHOBE COBPEMEHHDIX SI3bIKO8
Npo2pamMmupo8aHust U OCHOBHblE
cocmasnsowjue cogpemMeHHo20
A3bIKa npozpammuposaHus C+
+; mexHos02uu pazpabomku
npo2pammHo20 obecneueHus
(cmpykmypHoe, MoOy/ibHOe U
006BeKMHO-0pUeHMUPOBAHHOE
npo2pammupos8aHue) u cnocoobb!
UX 8bIPAJICEHUs] 8 A3blKe
npozpammuposaHusi C++;
OCHOBHble 8UObl CMPYKMYyp
OaHHBIX U MemoObl UX

a¢ppexmusHoli peanusayuu.

IIK-12.2:

3HATH

o6wue npuHyunbl
UCNONb308AHUSA
8bIUUCAUMENbHOU MEeXHUKU 0/151
peuwleHUst NpUKAAaoHbIX 3a0ay;
OCHOBHble udeu, Aexcawjue 8
OCHOBe COBPEeMEHHbIX S13bIKO8
Npo2paMMUpOB8AHUsL U OCHOBHbIE
cocmasasioujue co8pemMeHHO20
A3bIKa npoepammupogarust C+
+; mexHon02uu pazpabomku
npo2pammHo20 obecneueHust

(cmpykmypHoe, Mo0y/bHoe U

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-12: CnocobeH TIK-12.1: 3Haem memoObl IIK-12.1: IIpakmuueckoe
ocyujecmensimb KOHYenmyanbHo20, 3HATh 3a0aHue 3quém:
koHyenmyasnbHoe, (hYHKYUOHANBHOZ0 U obwue npuHYUNb!

KoumposnbHble

/102uUecKoe . 60npochbl
TIK-12.2: 3Haem munogble 8bIULCAUMEAbHOU MeXHUKU 0151

npoekmupoeaHue

cucmem u apxumexmypHble Cmuau u PpeuleHuUst NPUKAAOHbIX 3a0au;

nodcucmem nammepHbl NPOEKMUPOBAHUSL | OCHOBHbIe udeu, fedcaujue 8 OK3aMeH:

KoumposnbHble

80NnpoChbl




06BeKMHO-0pUeHMUPOBAHHOE
npo2pammupos8aHue) u cnocoobb!
UX 8bIPAdICEHUs] 8 A3blKe
npozpammuposaHusi C++;
OCHOBHble 8UObl CMPYKMYyp
OaHHbIX U MemoObl UX

3¢dexmueHoli peanusayuu.

IIK-12.3:

YMETD

paspabambieams u
omaasicueams npo2pammbi
cpedHell croxcHocmu ¢
UCNOAb308AHUEM SI3bIKA
npozpammuposaHusi C++ u
mexHo02uU 06BeKMHO-
OpUeHMUPOBAHHO20

npo2pamMMUupOBaHust.

IIK-12.4:

BJ/IAZIETD

coepeMeHHbIMU
UHMe2pUpPOBAHHbIMU Cpedamu
pazpabomku npoepamm;
HaebIKamMu peanuzayul,
mecmupoeaHust U omaaoku
NnpoepaMMHbIX cucmem cpedHell

C/10HCHOCMU.

3. CTpyKTypa U cojepKaHHe AUCIUILIHHbI

3.1 TpyAa0eMKOCTH AUCLUII/IUHBI

OYHasA
O011as Tpy/0eMKOCTB, 3.e. 13
Yacos 1o yue0HOMY IJIaHY 468
B TOM 4HCJIe
ay/AMTOPHbIe 3aHATHS (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 64
- 3aHATHSA CEMHHAPCKOr0 TUMA (MPaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThi) 128
- KCP 3
caMocTosTe/IbHaA padoTa 237
ITpomexyTouHas arrecTanusa 36
JK3ameH, 3auéT

3.2. CopepxaHve NUCHUIIUHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkaoemuuecKux uacos u 8uobl yueOHbIx 3aHsimull)



HarmeHoBaHMe pa3fiesioB U TeM JUCLUILIUHBI Bcero B TOM UHC/Ie
(uacer)
KonTakTHast pabora (pabota Bo
B3aUMOJeliCTBUU C TIperojjaBaresiem),
yacel U3 HUX
SaHSTHS CamocrosTenbHast
CeMHHapCKOro paGora
3aHsTHS THTIA obyuarorerocs,
JIEKLJHOHHOTO | (MpakTHueckue | Bcero Hackl
THIIa 3aHsATHs/Mabopa
TOpHbIE
paboThI), uackl

0 0 0 0 0

o) ¢ P o) ¢

0 0 o} 0 0
Beegenue B npegmet. CTpyKTypa U cofiepkaHue Kypca. Jlureparypa. 2 2 0 2 0
BeeieHue B BBIUMC/IUTENBHYIO CJIOXKHOCTD alrOPUTMOB 22 4 8 12 10
CTpyKTypBI JaHHBIX U CTPYKTYPBI XPaHEHUS 16 2 4 6 10
MHoOecTBa 1 GUTOBBIE TOJIS 16 2 4 6 10
Pabora c BekTOpamu ¥ MatpuijamMu B C++ 22 4 8 12 10
[JwuHaMryeckye CTPYKTYphI JaHHbIX. CTek 16 2 4 6 10
[MocTdukcHas popma aprMeTHUECKUX BbIpayKeHUH 16 2 4 6 10
[vHaMyyeckoe pacripefiesieHre aMsiTH 22 4 8 12 10
[uHaMryeckasi CTPYKTypa JAaHHBIX ouepeb 16 2 4 6 10
CIMCKOBbBIe CTPYKTYPhl XpaHeHHs1 21 3 8 11 10
CIYCcKY B IMHAMUUEeCKOW MaMsTH 21 3 8 11 10
IIpexncraBnieHre OJMHOMOB B BUJie CTPYKTYP JaHHbBIX 16 2 4 6 10
BBejieHue B TPaHC/ISITOPEI 16 2 4 6 10
OpraHu3anus 0CTymna 1o uMeHH. TabJHLIbI 16 2 4 6 10
HeynopsijoueHHble Tab/IMIBI HA MacCHBE U CITHCKe 16 2 4 6 10
YropsijoueHHbIe Tab/MLBI HA MaCCHUBE 16 2 4 6 10
[JepeBbsi moucka 16 2 4 6 10
CbaaHCHPOBaHHBIE [1EPEBbsI TIOMCKA 16 2 4 6 10
Xert-Tab/HIbI 24 4 8 12 12
CIuCoK € IponycKamu 16 2 4 6 10
IIpuoputeTHbie ouepear U d-Kyuu 22 4 8 12 10
Pa6oTa c TekcToM 24 4 8 12 12
PaboTa c reomeTpruueCKUMU 00BEKTaMU 18 2 4 6 12
Munupmanusanus B coBpeMeHHOM C++ 15 2 4 6 9
CBo/iKa 1o Kypcy 8 2 4 6 2
ATrecrtanust 36
KCP 3 3
HWtoro 468 64 128 195 237

Cojep>xaHue pa3/e/ioB U TeM AUCIUIUTUHBI

1. Beegenue B npegmet. CTPyKTypa U cofep>kaHue Kypca. JIuteparypa.

2. BBE,[LEHI/IE B BBIYUC/IUTE/IbHYIO CJIOXKHOCTD a/IFTOPUTMOB

3. CTpYKTyphI JaHHBIX U CTPYKTYPbl XpaHeHHUs
4. MHoecTBa U OUTOBBIE I10JI
5. Pabora c BekTopamu 1 Matpuriamu B C++




6. [luHamuyeckye CTPYKTYphl AaHHbIX. CTeK

7. IToctdukcHas popma aprdpMeTHYeCKHX BbIpayKeHUH
8. [JuHamuyecKoe pacripefie/ieHue aMsaTh

9. luHamuyeckasi CTPyKTypa [JaHHbIX ouepe/ib

10. CniuCcKOBBIe CTPYKTYPbI XpaHEHUS

11. Cricky B AMHAMHAYECKOM MTaMATH

12. TlpeacTasieHue MOJIMHOMOB B BU/Jle CTPYKTYP [JaHHBIX
13. BBegieHue B TPaHC/ISTOPEI

14. Opranu3anys J0CTyma no uMeHH. Tabmuibl

15. HeynopsizoueHHbIe TabIULBI HA MAaCCUBE U CITHCKE
16. YriopsimoueHHbIe TabMIIBI Ha MacCUBe

17. Jepesps IoUCKa

18. CbanaHCHUpOBaHHbBIE I€PEBBS MOMUCKA

19. Xermi-Tabmuiisi

20. Criicok ¢ nponyckamu

21. IIpuopuTteTHble ouepeu U d-Kyuu

22. PaboTa ¢ TeKCToM

23. PaboTa c reoMeTprUueCKUMHU 00beKTaMu

24. Nanmanusanus B coBpeMeHHOM C++

25. CBojxKa 1o Kypcy

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

[nist obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIONB3YFOTCS:
DNeKTPOHHbBIE KYPChl, CO3/IAHHBIE B CUCTEME 371eKTpoHHOr0 00yuenuss HHI'Y:

ANropuTMBI U CTPYKTYPHI laHHbIX, https://e-learning.unn.ru/course/view.php?id=1617, https://e-
learning.unn.ru/enrol/index.php?id=1618.

VHble yueObHO-MeTOqMUECKIe MaTepHaIbl:

- 37IeKTPOHHBIN Kypc "ANTrOpUTMBI U CTPYKTYPhI JaHHbIX" (https://e-learning.unn.ru/course/view.php?
id=1617, https://e-learning.unn.ru/enrol/index.php?id=1618).

WHble yuebHO-MeToaMueckue Matepuasbl: —I'epresb B.I1. Paboure matepuassl 1o Kypcy «9BM u
NpOrpaMMHpOBaHUe».

—Bapeiuesa 1.B., Meepos 1.b., Cricoe A.B., IllectakoBa H.B. JlTabopaTopHbIii TPakTUKYM (T10
niporpamme " AJITOPUTMBI U CTPYKTYPBI JaHHBIX'") Y4yeOHO-MeToin4ecKoe rmocobue.
http://www.unn.ru/books/met_files/Pract_ ADS.pdf

—Texnonapk Mail.ru Group. Kypc "AnropuTmsl ¥ CTPYKTYphbI JaHHbIX .
http://www.intuit.ru/studies/courses/3496/738/info

—Cemxeuk P. Kypc "Anroputmsl Ha C++". http://www.intuit.ru/studies/courses/12181/1174/info
—AnekceeB B., TananoB B. Kypc "CTpyKTypbl JaHHBIX U MO/Ie/T! BEIUUC/IeHUN".
http://www.intuit.ru/studies/courses/100/100/info

—Meyer B. Kypc "MIHCTpyMeHTEI, aJICOPUTMbI U CTPYKTYPbI JaHHbIX .
http://www.intuit.ru/studies/courses/683/539/info



5.

(I)OH].I OLI€EHOYHbLIX CpPeaACTB /A TeEKYLIero KOHTPOJ/IA YCIIeBA€eMOCTH H HpOME)KyTO‘-IHOﬁ

aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBbie 3agaHusa (oLeHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBaHHocTa KommnereHnuu ITK-12:

1

2
3
4
5.
6
7
8

. JlabopaTopHasi pabora 1. CTpyKTypa XpaHeHHs] MHO>KECTB.
. JTabopaTopHas pabora 2. CTpyKTypbl XpaHEeHHsI MaTpHL] CITeL[aIbHOTO BU/IA.
. JlJaboparopHas pabota 3. Berurciienre apudmMeTHUeCKHUX BbIPAyKEHHH.

. JlabopaTopHas pabora 4. O6cny>kuBaHue rporjeccopom OBM ouepenu 3agaHuii.

JlabopatopHasi pabota 5. Cuctema Jjist apuMeTHUeCKUX JAeHCTBUH Hal TIOJTMHOMaMH.

. JlJaboparopHas pabota 6. PefjakTipoBaHue TEKCTOB.
. JTabopaTopHas pabora 7. CTpyKTypbl XpaHEeHHsI TeOMETPUUECKUX 00BEKTOB.

. JlJaboparopHast pabota 8. CpaBHHUTe/IbHasi XapaKTEPUCTHKA CITIOCOO0B OpraHW3al[iy TabJIHII.

Kpurepuu oneHnBaHus (onjeHouHOe cpeAcTBO - IIpakTHUecKoe 3aaHue)

OueHka Kputepuu orjeHuBaHUS

3aUTeHO He3HaUMuTe/IbHbIMH Heoo4YeTaMM. HporpaMMa " pe3yJ/IbTaThl pa6OTLI rnpeacTaB/IeHbI

BrInoiHeHb! Bce WK 00JIbIIas 4acTh 3TarioB pellieHrs 3a/ia4ui WK 3a/iada pelieHa C

rpernojaBaTe/iro B CPOK.

He
3a4UTeHO

BriroHeHbI He Bce 1abopaTopHble pab0ThI MM BHITIOJHEHBI He B TIOJIHOM 00beMe (TIpeficTaB/ieHo
He TT0JTHOe OTMCaHKe JTaroB BLIMOIHEHUs 3alaHui, TIporpaMma paboTaeT HeKOPPEKTHO,
pe3ysibTaThl paboTHI He MpeZiCTaB/IeHbI TIPEIo/aBaTelIio).

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE MPU MPOMEe)XXYTOUHOMN

aTTecTaluu

HIxana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHeTEHI_[l/Iﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO o4YeHb

POBaHH HUTE/TbHO PUTE/IbHO xopoio
OCTH

KOMITIET
eHIuI
(uHpUK
aropa
AOCTHOK He 3aUTeHO0 3a4YTeHO
eHMs
KOMITIET
eHIHii)

IJ10X0 Xopouo OT/IMYHO MpeBOCX0HO




YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o N 3HaHMH B
3HAHUN MuHMMabH | 3HaHUH B oBneme YpoBeHb
TEOpPeTHYECKOT0 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, N
3HAHWH HIDKe o 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMa/bHBIX 9 rporpamMme obneme,
3HaHUS | OL|EHHUTH MOJIHOTY . 3HaHWH. rporpamme ylolem
N TpeboBaHMiA. TIO/IrOTOBKU TIPeBBIILIAOLLE
3HaHUN [JomnymieHo | MOATOTOBKU nporpamMme
Nmenu mecto . [ony1ieHo M [pOrpamMmy
BCJIe/ICTBHE MHOTO . HormymieHo TMO/ITOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perreHnn yMeHUSI. YMeHMUsI.
MHMHHMMaJIbHbIX YMeHHUSI. BCe OCHOBHBI®
N CTaHZapTHBIX PelrteHsl PerteHs! Bce
YMEHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIE
HeB03MOKHOCTB OCHOBHBIe 3azauy C PeliieHbI Bce
MIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHUiH BbImosHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | ommbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BhimosiHeHs!
yMmenus. imemn | BeinosnHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
0a30BbIX ITpu perreHnu o TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHBI ITpoieMOHCTp
HaBbIKOB. CTaHZApTHBIX 6asoBble HaBBIKH
HABBIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBIKU NIPU npH .
JUist HaBBIKU IIPU TBOPYECKUN
OL|eHUTh HaluuKe | TPOJEeMOHCTPUP pelueHur peleHnn
Hagbiku pelleHust peleHnr TIOZIXO[, K
HABBIKOB oBaHb!I 6a30BbIe CTaHJapPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/ja4 ¢ X 3374 Oe3 HeCTaHZapTHBI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocsi OT | OMHOKK u ommboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OL[€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAIlUHA
Ounenka YpoBeHb NOATrOTOBKHU
NPEBOCXO/{HO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[UCLUIJIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHWs, BAJieHHss MO0 COOTBETCTBYIOLIMM KOMIIETEHLMSIM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBAHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIJIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHUXKE «OUEHb XOPOLLIO»
XO0pOLIo Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaBjeHa
JMCLUI/IMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAOBJIeTBOpUTE/Ib | Bce KommeTeHuu (YacTH KOMIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX HarpasjieHa
HO [IMCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTE/ILHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBaHHocTH KommneTeHuu [1K-12

1. CTpyKTYpHI JAHHBIX ¥ CTPYKTYPbI XpaHEHUsI.

2. JIuHeliHbIe CTPYKTYPHI IaHHBIX.

3. luHamMuyecKue CTPYKTYphI JaHHBIX.

4. CTpYKTYpbI XpaHeHH!s1 JUHaMUYeCKUX CTPYKTYP THIIa CTeK.

5. CTpyKTyphbl XpaHeHUs! IMHAMUUECKUX CTPYKTYP TUIIA Ouepelb.

6. CpaBHeHMe CTPYKTYP XpaHeHUs! INHENHBIX U AUHaMUYeCKUX CTPYKTYP.

7. CTaThueckoe U JUHaMHAUYeCKoe pacripe/ie/ieHre MaMsTH.

8. YrpaBneHue aMsThiO IIyTeM [1epeNakOBKU CTPYKTYP XpaHeHUsl.

9. CTpyKTypa XpaHeHUsI HECKOTbKUX CTEKOB B OOII[eH MaMsITH.

10. Posb TUToTe3 0 POCTE CTPYKTYP NPU pa3paboTKe CHCTEM yTpaB/ieHUs TIaMSAThIO IyTeM TIepelTakoBKH.
11. OueHKa napaMeTpPOB MO/ie/IU B XO/le BHITIOJIHEHHsI TTporpaMm (afanTaius).12. JIuHelHbIN CIIUCOK.
13. Cnioco6bl peamu3ariyuy CIMCKOB Ha s3bIKaX BLICOKOTO YPOBHSI.

14. Peanu3auysi CTPYKTYPhl XpaHEHUsI HECKOJIBKUX CTEKOB C UCII0/Ib30BaHUEM CITHCKOB Ha 13bIKe BHICOKOTO
VPOBHSL.

15. CpaBHeHMe HeNPepLIBHOW U CIIUCKOBOM CTPYKTYP XpaHeHMUs..

16. [lunaMuyeckoe pacripe/iesieHue maMsTH B si3bike C/C++ (BbIje/ieHHe U OCBOOOKIeHYe TIaMSsITH).

17. Peanu3anysi cTeKa C UCTOIb30BaHUEM AMHAMUUeCKU pacripefie/isieMoi TaMsITH.

18. TIpeobpa3oBaHue apudMeTUUeCKUX BLIpA)KeHUM B 00paTHYIO MOJBLCKY0 OpMY 3aTHCH.

19. Cucrema f/151 apuMeTHUeCKUX eHCTBUI HaJl [I0JMHOMaMH (TIpe/icTaBeHue MOJMHOMOB, yIIpaB/ieHue
MaMsITbIO, BBITTO/THEHUE OTlepariuif).

20. IIpencraBneHne TeKCTa CBSI3HBIM CIIMCKOM.

21. AnroputM 06X0/ia HEPAPXHUUECKOI0 CIIMCKa.

22. [1nexcel KaK Mpe/icTaBleHre PUCYHKOB, COCTOSLIUX U3 TOUEK U COEIUHSIOIINX UX OTPE3KOB.

23. Anroputm 06x0/ia TTeKca.

24. Tlnekc, Kak npefcTaBjieHre apupMeTHYeCKOro BbIpakeHHsl.



25. Opranu3anus JocTyTa 1o umend. Tabmmupl. TTouck mo kitouy (MTPOCMOTP U ABOMUHBIN TTOUCK).

26. TpecTaBieHue Tab/UI] C UCTIOTb30BAHUEM [IEPEBLER IMOMCKA.

27. JlepeBbst oMCKa. ANropuT™Mel 06xoza.

28. [epeBbst NOUCKA. AJITOPUTMEI ITOMCKA W BCTaBKH.

29. JlepeBbs IOMCKA. AJTOPUTM YZa/IeHUs.

30. CbanaHcHpoBaHHbIE U Hlea/TbHO COaslaHCHPOBaHHLIE iepeBbs Morcka. Obuiast cxema 6aaHCUPOBKY MPU
BCTaBKe.

31. Tabauiibl C BBIYMCIUMBIM BXOJ0M. 3allCh 1 MIOUCK TPU TIeperoiHeHnH (Crocob OTKpbITOro
repeMellnBaHus).

KpuTepuu onjeHuBaHus (o0LieHOUHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun onieHuBaHus

3auTeHo CTyzeHT Jan pa3BepHYThIN OTBET Ha BCe BOMPOCHI 0€3 CYIIeCTBEHHBIX OLITHUOOK.

He 3auTeHo [Ipu OTBeTe CTyJeHT JomycKaeT rpyOble OIMOKM B OCHOBHOM MaTepHare.

5.3.2 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHocTH KomneTeHuHU [TK-12

—_

. CTpPYKTYpBI [JaHHBIX U CTPYKTYPbl XpaHEHHUsI.

. JIuHeliHbIe CTPYKTYPBI AaHHBIX.

w N

. [lnHaMHuecKue CTPYKTyphl JaHHbIX.4. CTPYKTYpbI XpaHeHUs] IUHaMHUYeCKUX CTPYKTYP THIa CTeK.

ul

. CTpyKTypbI XpaHeHHs1 AUHAMUUeCKUX CTPYKTYD TUIIa OUepeib.

6. CpaBHeHMe CTPYKTYP XpaHeHUs! JINHENHBIX U AUHaMUYeCKUX CTPYKTYP.

7. CTaTrueckoe ¥ AMHAMUYeCKOe pacripe/iesieHue ImaMsiTH.

8. YnpaBneHue namMsThIO MyTeM MepernakoBKU CTPYKTYP XpaHeHHsl.

9. CTpyKTypa XpaHeHUsI HECKOIbKUX CTEKOB B OOII[eH MaMsITH.

10. Posb TUToTE3 0 POCTE CTPYKTYP INPU pa3paboTKe CHCTEM yTpaB/ieHUs TIaMSAThIO MyTeM TIepernakoBKH.
11. OuleHKa mapaMeTpPOB MOJe/U B X0/le BLITIOJIHEHUS TIPOrpaMM (afamnTariysi).

12. JIuHeWHBIN CTIMCOK.

13. Cnioco0bl peanu3anuy CIMCKOB Ha SI3bIKaX BLICOKOTO YPOBHSI.

14. Peanu3aniyisi CTPYKTYPBI XpaHeHUsI HECKOJIbKUX CTEKOB C UCIT0/Ib30BaHHEM CITMCKOB Ha s3bIKe BLICOKOTO
YPOBHSI.

15. CpaBHeHNe HepepbIBHOW U CIMCKOBOM CTPYKTYP XpaHeHMUs.

16. TuHaMu4ecKoe pacmpesiesieHue namsty B si3bike C/C++ (BbiiesieHHe U 0CBOOOXK/IeHHE TIAMSTH).



17.
18.
19.

Peanuzariyis cTeka C MCI0/Ib30BaHUEM JUHAMUUYECKHU pacrpe/ieisieMoid aMsiTH.
[Tpeo6pa3oBaHue apupMeTHIeCKUX BHIPa’KEHHI B 00paTHYIO MOIBCKYIO (hopMy 3armucy.

Cucrema i1 apudMeTHUIeCKUX AedCTBUN Ha/Jl IOJIMHOMaMU (TIpe/iCTaB/ieHre MOJIMHOMOB, YIIpaBIeHue

MaMsITbIO, BHIIOJTHEHUE OTepaLivif).

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

[IpexncraBieHre TeKCTa CBA3HBIM CITUCKOM.

AnropuT™M 06X0/ia HepapXUYeCKOoro CITHCKa.

[1nekcel Kak npescTaBieHe PUCYHKOB, COCTOSILIIMX U3 TOYEK U COeJMHAIOIIMX UX OTPE3KOB.
Anroputm 0b6xo/ja riekca.

[Tnekc, Kak rpejcraBieHye apu)MeTHUeCcKOro BEIpaKeHHSI.

Opranuzanus goctyna 1o uMeHu. Tabmiel. TTorck mo karouy (IpoCMOTP U IBOMYHBIHN MTOUCK).
IIpencraBneHue TabauL] C MCTIOIb30BaHUEM [lePeBLEB ITOMCKA.

[epeBbs rorcKa. AJTOpUTMBI 006x07a.

JepeBbsi moucka. AJroOpyUTMBI IIOKMCKA U BCTaBKU.

LepeBbs ToncKa. AJITOPUTM y1aJIeHuUs.

CbanaHcUpOBaHHBIE U U€albHO COaTaHCUPOBaHHbBIE flepeBbsi morcka. Obias cxema OaTaHCUPOBKY TPU

BCTaBKe.

31.

TabHLIBI ¢ BEIYMCIMMBIM BXOZ[OM. 3aIMCh U TIOMCK TIPH TeperoHeH|H (Crocob OTKPHITOro

HGPEMEH_[I/IBEIHI/IH).

Kpurepuu ouneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPO/IbHBIE BONIPOCHI)

OneHka Kputepuu orjeHMBaHUS
CTyJeHT fian pa3BepHYyThI OTBeT Ha BCe BOMNPOCHI U [IPU 3TOM
TPEeBOCXOJHO YACHT AL PasBepryT P P
MIPO/IEMOHCTPUPOBAJI 3HaHUE [JOMO/THUTE/ILHOIO MaTepraIa.
OT/IMYHO CTyJeHT fian pa3BepHyTbIi OTBeT Ha BCe BOIIPOCH.
OueHb XOPOLLIO CTyJeHT jan OTBeT Ha BCe BOIMIPOCHI, BO3MOKHO C HE3HAUMTEeIbHBIMY HeJ0YeTaMH.
XOpOLLO CTyzileHT OTBeTH/1 Ha OO/IbIIYIO YaCcTh BOIIPOCOB C He3HAUUTe/IbHBIMY HefloueTaMH.
YZI0B/IETBOPUTE/ILHO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOITPOCOB C CYII|eCTBEHHBIMU HeZI0UeTaMH.
[pu oTBeTe CTy€HT AOMyCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuase u
HeYZl0B/IeTBOPUTE/ILHO
pelleHrH CTaH/apTHBIX 3a/au.
OTcyTCTBHE 3HAHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHusl CTaHJapTHBIX
IUIOXO
3ajau.




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. JTabopaTOpPHBIM MPAKTUKYM (T10 IPOrpamMmme «AJITOPUTMbI U CTPYKTYPhI JIAHHBIX») : yueOHO-
MeTouueckoe riocobue / . B. BapeiiieBa, V. b. Meepos, A. B. Cricoes, H. B. IllecrakoBa ; HHI'Y um.
H. 1. JlobaueBckoro, MHCTUTYT WH(GOPMALIMOHHBIX TEXHOJOTUM, MaTeMaTUKU U MeXaHUKH. - HKHUA
Hogropog, : 3a-80 HHI'Y, 2017. - 105 c. - TeKCT : 3/1eKTPOHHBIN.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822925&idb=0.

2. IMop6enbckuii B.B. fI3bik Cut+ : yuebHoe rocobue / TTogbenbckuii B.B. - MockBa : @uHaHCHI U
cTaTucTHKa, 2022. - 560 c. - ISBN 978-5-00184-082-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=869552&idb=0.

[ononHuTenbHas TUTepaTypa:

1. IHCTpyMeHTHI, a/lITOPUTMBI U CTPYKTYPHI AaHHbIX / Meiiep b. - Mocksa : UHTYUT, 2016., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662958&idb=0.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHUU C COJiep>KaHUeM JIMCIUTUIMHBI):

1. OnepaiuoHHbIe cucTeMbl ceMelicTBa MicrosoftWindows, nutjeH3sus no noamnvcke Microsoft Imagine.
2. Bpay3ep Google Chrome, ripegocraBmsieTcsi 6eCIiiaTHO Ha YC/IOBUSIX JTMLEH3WMOHHBIX COTJIAIIeHUHA Ha
MporpaMMHOe obecrieueHre C OTKPBITBIM UCXOJHBIM KOZIOM.

3. Cpepa pa3pabotku cemetictBa Microsoft Visual Studio, muien3us o nogmnvicke Microsoft Imagine.

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUILIMHBI (MOY 1)

YueOHble ayJUTOPUM [i/isI TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeficTBaMu 00yUeHHs, KOMITbFOTEPaMH.

[MTomereHust A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
rioArorosky/crierianbHOCTH 09.03.04 - [IporpaMMHast UH>KeHepusl.

ABtop(b1): ChicoeB Anekcanp BiagumupoBuy, KaHAWJAT TeXHUYECKUX HayK.
3aBepyromuii Kadepoii: MeepoB Mocud boprcoBuy, KaHAWAAT TeXHUUECKHUX HaYK.

[TporpamMmMa oziobpeHa Ha 3acefjaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokos Ne 5.
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