MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUNICKOM ®EJIEPALINN
(henepanpbHOE TOCYIApPCTBEHHOE OFOPKETHOE 00pa30BaTEIBLHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«TonBATTUHCKHI TOCYTapCTBEHHBIN YHUBEPCUTET)

b1.B.12

(unoexc OucyunIuHbsl)

PABOYASA TIPOI'PAMMA JIUCHUIIJIMHBI

AJITOPUTMBI M CTPYKTYPbI JaHHBIX

(Haumenosanue OUCYUNIUHDBL)

I10 HAIIpaBJICHUIO TOATOTOBKHU

09.03.03 IlpuknanHas nHGOpMaTHKA

HaIpaBJIEHHOCTH (TPODUIIB)

Pa3paboTka conManbHbIX 1 SKOHOMHUYECKUX MHPOPMAIIMOHHBIX CUCTEM

®opma 00ydeHHs: OYHAS
I'ox mabopa: 2020

O6mas TpynoemMkocTs: 6 3E

PacnpenesieHue 4acoB JUCHUIIMHBI 0 ceMecTpaM

Cemectp 2

®opMa KOHTPOJIS C) Hroro
Bun 3anatuit
Jlexknuu 34 34
JlaboparopHsbie
IIpakTyeckue 50 50
PykoBoacTBO: KypcoBbie paboThl (ipoektsl) / PI'P
[TpomexyTouHas arTecTamus 0,35 0,35
KoHnTakTHas pabora 84,35 84,35
CamocTtosTenpHas paboTa 96 96
KonTposb 35,65 35,65
Hroro 216 216




Pabouyto mporpamMmmy cocTaBuII:
cTapinil npenoaasaTenb TpeHnHa MapuHa AHaTOJIbEBHA

(Oonxcnocmen, yuenoe seanue, cmenenv, Pamunus 1.0.)

(Oondcrocmo, yuenoe 36anue, cmenets, Pamunus 1.0.)

Penien3zupoBanue padoudeid mporpaMMbl TUCHUTUIAHBI:

OtcyTcTBYET

Pentenzenr

(OonducHocms, yuenoe 36anue, cmenerv, Pamunus 1.0.)

Pabouast mporpamma qucuuIUIMHBL coctaBieHa Ha ocHoBaHur @I'OC BO u yuebHoro miana

HAaIpaBJICHUS TTOATOTOBKU
09.03.03 IIpuknaanas nHpopmaTuka

Cpoxk peiicTBusi pado4eil NporpaMMbl IMCOMIIMHBI 10 «10» nrons 2024 r.

YTBEPXIEHO

Ha 3acenanuu xadeapsl
«[IpuknagHas MaTeMaTHKa U HHPOpMATHKaY

(mpotokoun 3acenanus Ne 13 ot «10» uronst 2020 r.).

Ore0y BO "TON bﬂT!-MHCKMM MoanncarHo yndposon nognucbto: OrbOY BO
FOCYOAPCTBEHHbIV YHUBEPCUTET",  "TONMbATTUHCKMIA TOCYAPCTBEHHbI
TONbATTUHCKUN YHWUBEPCUTET", TONbATTUHCKIN

rOCYE,APCTBEHHbM YHUBEPCUTET, FOCYOAPCTBEHHbIN YHUBEPCUTET, TIY
Ty fata: 2022.12.27 11:12:56 +04'00'



1. llesab ocBoeHMSsI JUCUMIITIHHBI

Ilenb OCBOEHHMS IUCLUUIUIMHBI — YCBOEGHHE IPUMEHSEMBIX B IPOrpaMMHUpOBaHUU (U
nH(pOpMaTUKe) CTPYKTYp HaHHBIX, MX cleuudUKaluy W pealn3aliy, aJropuTMOB 0O0pabOTKH
JIAaHHBIX W aHAJIN3a 3TUX AJITOPUTMOB, B3aUMOCBSI3b AITOPUTMOB U CTPYKTYpP JAAHHBIX.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JII/ICHI/IHJ'II/IHI)I N MPAKTUKH, HAa OCBOCHHHU KOTOPBIX 6a31/1pyeTcs[ JaHHass JUCHUIIIINHA:
((I[I/ICerTHa}I MaTEMaTUuKa», ((HpOPpaMMI/IpOBaHI/Ie Ha A3bIKaX BBICOKOT'O YPOBHI»

I[I/ICI_II/IHJ'II/IHBI U IPAKTUKH, IJId KOTOPBIX OCBOCHUC JaHHOM JUCIUILIAHBI H€06XO,Z[I/IMO KakKk

MIpeIIIeCTBYIOIIEE:
IPOTPaMMHUPOBAHUE».

«OO0BEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUpPOBaHUE 1»,

3. [lnanupyembie pe3yJibTAThl 00y4eHM s

«MHOTOII0TOYHOE

dopMupyemble U
KOHTPOJIMpyeMble
KOMIIeTeHIIUH
(K01 1 HAUMEHOBAHHUE)

NHauKaTOphI 10CTHKEHUSI
KOMIIEeTeHI NI
(Ko 1 HAUMEHOBAHUE)

IlnannpyemMble pe3ybTaThl
o0y4eHust

YK-1: Cnocoben
OCYILECTBIISATh TIOUCK,
KPUTHUCCKUN aHAIH3 U
CHHTE3 HH(pOpMaIuHy,
HNPUMEHSTHh CUCTEMHBIN
HOJXO/1 JJIsl peIICHUs
IIOCTaBJICHHBIX 33/1a4

N JI-1yk.1 3HaeT npuHUUIIEL cOopa,
otOopa u 0000IICHHS
uH(pOpMAIIUHU, METOTUKH
CHCTEMHOTO TIOAXOa IS
penieHust mpohecCUOHATBHBIX
3ajad.

3HaTh: CTPYKTYpPbI JAHHBIX,
UCIIOJIb3YEMBIE JUIS
MIPEACTABJICHHS TUIOBBIX
MH(POPMALIMOHHBIX 00BEKTOB,

OCHOBHBI€ 33/Ia4/ aHAIIN3a
aJTOPUTMOB.

N-2yk.1 YMeeT aHanu3UpOBaTh
U CUCTEeMaTU3UPOBAThH
pPa3sHOPOAHBIE JaHHBIE,
OLIeHUBATh Y(PPEKTUBHOCTD
HpoLEeIyp aHaIMu3a MpobdiaemM u
IIPUHATHUSA PELLICHUN B
npogeccuoHanbHOM
JeSITeTbHOCTH.

YMeTh: pa3pabaThiBaTh
aJITOPUTMBI, UCTIONIB3YSI
U3JI0KCHHBIC B Kypce 001ue
CXEMBI, METO/IbI U IPUEMBI
MOCTPOCHHUS AJITOPUTMOB,
BBIOMpAst IOJXOISAIIHE
CTPYKTYPBI TaHHBIX IS
NpeCTaBICHUS
WH()OPMAITMOHHBIX 0OBEKTOB;

WJI-3vyk.1 Bnageer HaBbikamMu
HAYYHOTO MOKMCKA U
PAKTUYECKOH paboThI C
UH(POPMALMOHHBIMHA

Bnaners: HaBbIKamMu
UCTIOJIb30BaHUS M3JI0KEHHBIX B
Kypce 001X cXeM, METOJIOB 1
MIPUEMOB MTOCTPOCHHS

pa3pabarbiBaTh U
a/IalITHPOBATh
NPUKJIATHOE
IpOrpaMMHOE
obecreyeHue

TCXHOJIOT'MH pa3pa60TKH u
azalTanyy MMpyuKJIajHoro
mporpaMMHOro 06ecnequI/m, ux
JOCTOMHCTBA U HEAOCTAaTKH

HUCTOYHUKaMH, METOAaMU AJITOPUTMOB.
TPUHSTHSI PEIICHHH.
I1K-3. Criocoben W-3nk3 3HaeT COBpeMEHHbBIS 3HaTh:

OCHOBHBIE METO/Ibl Pa3pabOTKH
MAIIMHHBIX AJITOPUTMOB H
IIPOrPaMM.

N-2nks YMmeet pa3pabaTsiBath,
aJanTHPOBATh KOMIIOHEHTHI

YMeTh: PCAIIN30BbIBATH
AJITOPUTMBI U UCITIOJIb3YEMBIC




®opmupyemble U
KOHTpPOJIMpyeMble
KOMIIeTeHI[UH
(K01 ¥ HANMEHOBAHME)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTeHIIU I
(Ko ¥ HAUMEHOBAHUE)

ILiianupyembie pe3ybTaThl
o0yueHust

MPHUKIIATHOTO MPOTPAMMHOTO
o0ecrieueHus

CTPYKTYPBI IaHHBIX CPEICTBAMU
SI3bIKOB IIPOrPaMMUPOBAHUSA
BBICOKOI'O YPOBHS.

WJI-3nk; Bnageer HaBbikaMu
pa3pabOTKH MPUKIIATHOTO
MIPOrpaMMHOTO 00ecTIeueHUs Ha
COBPEMEHHBIX S3BIKAX
MPOTPaMMHUPOBAHUSI, METOAAMU
aJlanTaly IPUKIaHOTO
IPOrPaMMHOTO 00eCTIeUeHUs

Biagers: HaBbIKaMHu
HCIIOJIb30BAaHUS U3JI0KEHHBIX B
Kypce o0IuX cXeM, METOJI0B U
IIPUEMOB IIOCTPOECHUS
aJITOPUTMOB.




4. CprRTypa H CodcpPKaHuEe NUCHUIIJTHHBI AJIFOQI/ITMLI U CTPYKTYPLI JaHHBIX

DopMbI TEKYLIET0

Bu . KOHTPOJIsA
Monyab A . HaumenoBaHnue TeM 3aHATHI Oo0beMm, HuTepa p
yueOHoi . Cemectp banabl (HauMeHOBaHMe
(pasznen) (y4eOHoii paboThI) q. KTHB, Y.
padoThbI OLICHOYHOI'0
cpeacTBa)
Jlex 1 @yHIaMEHTAIBHBIE CTPYKTYPbI JaHHBIX. CTPYKTYpbI 2 2 Tect
[Ip31 CtpyKTypbl 2 2 Tect
Mopyisb 1. Cam PaboTa c eKIIMOHHBIM MaTepuaIoM U y4eOHOH JTUTepaTypoH. 2 8 Tect
ba3oBeie IToaroroBka K IPaKTUYECKUM 3aHATUSIM.
[1p32, 3 | CTpyKTypsl U yKa3aTteau 2 4 Tect
Monyis 2. Jlex 2 Pexypcunst 1 peKypCUBHBIE aITOPUTMBI 2 2 Tect
PexypcuBHas
00paboTka Jlex3 Penenue 3a/1a4 HA UCTIOIB30BAHUE PEKYPCHBHBIX 2 2 Tecr
MepapXu4ecKux ITOPUTMOB
CITMCKOB Cam PaboTa c TeKIMOHHBIM MaTepUaIoM U y4eOHOH JTUTepaTypoH. 2 8 Tect
[ToaroroBka K NpakTUYECKUM 3aHATHIM.
11p34 Pexypcust 1 peKypCHBHBIE aJITOPUTMEBI 2 2 Tect
[1p35,6 |Pemienue 3a1ay Ha UCTIOJIB30BAHUE PEKYPCUBHBIX 2 4 10 Tect. OTuer o
aJITOPUTMOB. MPaKTUYECKOMY
Mopyns 3. Jlex4 CopTHPOBKA: OCHOBHBIE AJITOPUTMEL. . 2 2 Tect
[Touck u Cam PaboTa c 1eKIIMOHHBIM MaTepuaIoM U y4eOHOH JTUTepaTypo. 2 8 Tect
COPTUPOBKA. [ToaroroBka K NpakTUYECKUM 3aHATHIM.
Jlex$ ANTOpUTMBI COPTUPOBKM MacCHUBOB. BHYTpeHHssI COPTUPOBKA 2 2 Tect
[1p37,8 | AIropUTMBI COPTUPOBKM MacCUBOB. BHyTpeHHss copTUpOBKa 2 4 Tect




JABYHAIIPAaBJICHHLIC CITUCKU.

Monyab Bun . HaumenoBaHnue TeM 3aHATHI Oo0beMm, HuTepa KOHTPOIH
(pasnen) y4eOHoi (yaemoii paBoTsI) Cemectp o baxnbl KTHB, 1. (HamMeHoOBaHMe
padoThbI OLICHOYHOI'0
cpeacTBa)
Jlex6 ANTropUTMBI COPTUPOBKM MacCUBOB. BHEIIHS COPTUPOBKa 2 2 Tect
I1p39 ANTOpUTMBI COPTUPOBKM MacCUBOB. BHENIHSs COPTUPOBKA.. 2 4 25 Tect, OTuer no
MPAKTHYECKOMY
BaHATHIO
Jlex7 D¢ dexkTuBHBIE METO/IBI COPTUPOBKU 2 2 Tect
Cam PaboTa ¢ TeKIIMOHHBIM MaTepualioM U y4eOHOM JTUTEpaTypOH. 2 12 Tect
[TonroroBka K MpaKTUYECKUM 3aHATHM.
Jlex8 AJITOpUTMBI IOMCKA B JIMHEHHBIX CTPYKTYpax. JIeKius- 2 2 Tect
[1p310,1 | AIrOpUTMBI TIOMCKA B JIMHEWHBIX CTPYKTYypax. 2 6 Tect
1,12
JIex9 ANTOPUTMEI XEIIMPOBAHMS TAHHBIX 2 2 Tect
[Ipl3 ANTOpUTMBI XEIIUPOBAHUS JaHHBIX. 2 2 25 Tect. OTUer o
MIPAKTHYECKOMY
BaHSTHIO
Jlex10 | AlropuT™MBI ITIOMCKa B TEKCTE. 2 2 Tect
[Ip14 ANTOpUTMBI TIOUCKA B TEKCTE. 2 4 Tecr.
Cam PaboTa ¢ TeKIIMOHHBIM MaTepuaJIoM U y4eOHOH JTUTEpaTypOu. 2 12 Tecr
[TonroroBka K MpaKTUYECKUM 3aHATHIM.
Monyns 4. Jlex1l | /luHamuyeckue CTPYKTYpbI JaHHBIX 2 2 Tect
J/lnHamuyeckue = =
A — Cam PaGora c IeKIIMOHHBIM MaTEpHUAIOM U yUeOHOU JIUTEpaTypoOu. 2 12 Tect
[ToaroroBka K NpakTUYECKUM 3aHATHUIM.
TaHHBIX
[Ip316 | AuHamuyeckue CTPYKTYpbl AaHHBIX: OJHOHANPABJIECHHbBIC U 2 2 Tect

DopMbI TEKYLIET0




DopMbI TEKYLIET0

JepeBbsi. MUHMMAaIbHOE OCTOBHOE JE€PEBO: AIITOPUTMBI
IIpuma u Kpyckana.

Bn N KOHTPOJIA
Monyab A . HaumenoBaHnue TeM 3aHATHI Oo0beMm, HuTepa p
yueOHoi . Cemectp banabl (HauMeHOBaHM e
(pasznen) (y4eOHoii paboThI) q. KTHB, Y.
padoThbI OLICHOYHOI'0
cpeacTBa)

Jlex12 | luHamuueckue CTPYKTYphbl JAAHHBIX: OJHOHAIPABJIECHHBIEC U 2 2 Tect
JIByHAIIPaBJIEHHbIE CIIMCKH

[Ip317,1 | AuHamMuueckre CTPyKTYphl JaHHBIX: OYEPEb U CTEK 2 4 Tecr.

8

Cam PaboTa ¢ TeKIIMOHHBIM MaTepualioM U y4eOHO JTUTEepaTypOu. 2 12 Tecr
[ToaroToBka K MpakTUYECKUM 3aHATHSIM.

Jlex13 | IuHamMuuecKue CTPYKTYphl JaHHBIX: OYEPEb U CTEK 2 2 Tect

Jlex14 | IuHamuueckue CTPYKTYpbl JaHHBIX: OMHApHBIE J€PEBbSL. 2 2 Tect

[Ip319 | AuHamMudecKkue CTPYKTYPHI JaHHBIX: OMHAPHBIC JEPEBBSI. 2 2 25 Tect, Otuer no

MIPAKTHYECKOMY
BaHATHUIO

Jlex15 | IuHamuueckue CTPYKTYpbl IaHHBIX: CIIMCKH, I€KH, J€PEBbSI 2 2 Tect

Cam PaboTa ¢ IeKIIMOHHBIM MaTepUaIoM U Y4eOHOH JTUTepaTypoH. 2 12 Tect
[ToaroroBka K NpakTUYECKUM 3aHATHUIM.

Monyis 5. Jlek16 | O6xo0xpl B rpadax. O0xox B riTyOMHY ¥ 00X0/1 B IIUPUHY. 2 2 Tecr
Teopus rpados. [Touck kparyaiiiiero myTH B B3BELICHHOM Tpade.

[1p320,2 | AnropuTmsbl Ha rpadax. AITOpuTMBI 00X0/a rpada. 2 4 Tect

1

Jlex17 |Ilytu B rpade. [Tytu B rpade. Kpatuaiimue nmytu. OcToBHBIE 2 2 Tect




DopMbI TEKYLIET0

Moayb B . HanMeHoBaHMe TeM 3aHATHH Oo0bem, HHurepa KOHTPOJIH
yueOHoi . Cemectp banabl (HauMeHOBaHM e
(pasznen) (y4eOHoii paboThI) q. KTHB, Y.
padoThbI OLICHOYHOI'0
cpeacTBa)
[1p322 | Anroputmsl Ha Tpadax. AJTOPUTMBI HAXOXKAECHUS 2 2 15 Tect, OTuer no
KpaT4yaiero myTH. MPaKTUYECKOMY
BaHATHIO
[1p323,2 | Anroput™bl 00pabOTKH TaHHBIX 2 4 Tect
4
Cam PaGora c 1IeKIIMOHHBIM MaTepHUaIOM U y4eOHOU JIUTEpaTypou. 2 12,5 Tect
[ToaroroBka K NpakTUYECKUM 3aHATHAIM.
A [IpomexyTouHas arTecTanus 2 0,35
Kont [loaroroBka K sK3aMeHY 2 35,05 Tecr
TUI1. Hroroseiii Tect no kypey yuepes LT 1 2 2 Tect
Hroro: 216 100

Cxema pacueTa UTOroOBOIo HaJjIa

Texywuii penimunz (6ce 3anamusa u npomedxcymounvie mecmut) + Pezynomam umozoeozo mecma u ece oenumca na 2 + bb (echu bb

npeodycmompent)




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[Tpu u3yyeHUH TUCIUIUIMHBI UCIIONIb3YIOTCA CeIyIOIe 00pa30BaTEeIbHbIE TEXHOJIOTHH:

- TEXHOJOTMM TPAJAULUMOHHOrO OOyueHHs B (opMe JEKIMH, MPaKTHUYeCKHX paboT u
CaMOCTOSITENILHOM paboThI CTYIEHTOB;

- MHTEPAaKTUBHBIE TEXHOJOTHH B (hopMe NeKiuii-oece.

6. MeToan4yeckue yKa3aHus M0 OCBOCHUIO M CUMILINHBI

6.1. PexoMeHAAIIMH 1O MOATOTOBKE K JJEKIIHOHHBLIM 3aHATHAM

W3ydyeHne MUCHUIUIMHBI TPEOyeT CHUCTEMAaTHYECKOTO W IOCJIEIOBATEILHOTO HAKOTLIICHUS
3HAHWM, CIIEIOBATEIHHO, MTPOITYCKH OTIACIBHBIX TEM HE TO3BOJISIIOT TITYOOKO OCBOUTH TIPEIMET.

B xoze NEeKUMOHHBIX 3aHATHM PEKOMEHIYeTCs 3aJaBaTh MPEMNOJIaBaTENI0 YTOUYHSIOIIHNE
BOITPOCHI C IIEJIBIO YSICHEHUST TEOPETUUECKHX TOJIOKEHUHN, Pa3peIIeHNs CTIOPHBIX CUTYyaITUH.

CTyaeHT MOXKeT [OMNOJHUTh CIHUCOK MCIOJb30BAHHONW JIUTEPAaTyphl COBPEMEHHBIMU
HMCTOYHHMKAMU, HE MPEJCTaBICHHBIMHU B CIIMCKE PEKOMEHJOBAaHHOW JIMTEPATypPhl, U B JalbHEUIIIEM
UCIIONb30BaTh COOCTBEHHBIE MOJATOTOBJICHHBIC yUeOHBIE MaTepHalbl IPU HAMMKMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAITMOHHBIX PadOT.

6.2. PekoMmeHnanium o moAroTOBKe K NPAKTHYECKUM 3aHATHAM

CryneHram cienyer:

® [IpU NOJATOTOBKE K IMIPAKTUYECKHM 3aHATHUSAM CIIAyeT 0043aTeNbHO HCII0Ib30BaTh HE
TOJIBKO JICKIUH, Y4eOHYIO JIUTepaTypy, HO U APYrHe HCTOYHUKY;

e B HayaJle 3aHATUN 3aJaTh MPENOJaBATENI0 BOMPOCHI MO MaTepuay, BbI3BaBIIEMY
3aTpyJIHEHUS B €r0 NMOHMMAaHHUU M OCBOCHMM IIPHU PEILEHUM 3a/ay, 3aJaHHBbIX AJIs
CaMOCTOSITENIbHOTO PELIeHHUS,;

e Ha 3aHATMM JOBOJUTH KXY 3a7ady [JO OKOHYATEIbHOIO pEeLICHMS,
JIEMOHCTPUPOBATh IOHMMAaHHE IPOBEJIECHHBIX PAacyeTOB (aHAIW30B, CUTYyalHil), B
cilydae 3aTpyJHEHUH o0palaThes K MpenoaBaTento.

st Toro 4yToOBl MPAKTUYECKUE 3aHATHS MPUHOCUIN MaKCUMAJIbHYIO MOJIb3y, HEOOX0AUMO
IIOMHUTb, YTO YIpPAXKHEHHWE M pelIeHUe 3ajad IMPOBOAATCS IO PACCMOTPEHHOMY Ha JEKIMAX
MaTepuaily U CBSI3aHbl, KaK MMPaBUIO, C JETAJIbHBIM pa300pOM OTAEIbHBIX BOIPOCOB JIEKIIMOHHOTO
Kkypca. Cnenyer NOAYEPKHYTb, YTO TOJBKO TIIOCIE YCBOEGHHs JIEKIIMOHHOTO MaTepuaiga c
OTIpE/IETICHHONW TOYKM 3pEHHUs (2 UMEHHO C TOM, ¢ KOTOPOW OH M3Jaraercsl Ha JIEKIMsX) OH Oyner
3aKpeIUIAThCS CTYJEHTOM Ha MPAKTUYECKUX 3aHATUAX KaK B pe3ysibTaTe OOCYXIEHHUS U aHalIu3a
JIEKIIMOHHOTO MaTepuaja, TaKk U C MOMOIIBIO0 pelleHns NpoOJeMHBIX cUTyauui, 3agad. [Ipu atux
YCIOBHSIX CTY/AEHT HE TOJBKO XOPOIIO YCBOMT MaTepHaj, HO M HAy4yUTCs HPUMEHSTh €ro Ha
IIPAKTHKE, a TaK)K€ IOJYYUT JONOJHUTENbHBIM CTUMYJ (M 3TO OYEHb Ba)KHO) JUISl AKTUBHOMN
pOpabOTKH JICKIUH.

[Ipu caMOCTOSATENBHOM pELIEHUHM 337ad HY>KHO OOOCHOBBIBATH KaXKIbIH ATall pEIICHUs,
UCXOJ U3 TEOPETHUECKUX MOJOXKEHUH Kypca. Eciu cTyleHT BUIMT HECKOJBKO MyTeH perieHus
npobaeMbl (3a7aun), TO HYXXKHO CPaBHUTh MX W BBIOpaTh caMblii paroHaNbHBIA. [lone3Ho 1o
Hayaja BBIYUCICHUHA COCTaBUTh KpAaTKUHM IUIAaH pemieHus mpobiemsl (3agauum). Pemienue
npoOJeMHBIX 3aJjad WM TPUMEPOB CIIEAYyeT H3JIaraTth MOJApOOHO, BBIYMCIIEHHUS pacroiaraTtb B
CTPOIOM TOpSAKE, OTHENsAs BCIOMOTaTelbHbIE BBIUUCIEHHS OT OCHOBHBIX. Pemenus mpu
HEO0OXOJUMOCTH HY’KHO COIPOBOXK/JIaTh KOMMEHTAPUSAMH, CXEMaMH, YEPTEXKAaMHU U PUCYHKAMH.

Crnenyer NMOMHHTb, YTO pELICHHE KaXKJOW Yy4yeOHOM 3aJaud JOJKHO JOBOAMTHCS [0
OKOHYATEJIbHOT'0 JIOTMYECKOTO OTBETA, KOTOPOro TPeOYET YCIOBUE, U 10 BOZMOKHOCTH C BBIBOJIOM.
[Tosmy4yeHHBIH OTBET clieAyeT NPOBEPUTh CLIOCO0aMHM, BBITEKAIOIIMMHU U3 CYIIECTBA JAHHOM 3a/1a4H.
ITone3Ho Taxke (ecim BO3MOXKHO) pellaThb HECKOJBKUMH CIIOCOOAMU M CPaBHUTH IOJIyYEHHBIE
pe3yabTarhl. PemieHne 3agay JAHHOTO TUIA HYKHO NPOAOJDKATh 0 MPUOOPETEHUs TBEPABIX
HAaBBIKOB B X PELLIECHUH.



6.3. PexoMeH1anMy 10 NOATOTOBKE K IK3aMeHY

[TonroroBka K SK3aMEeHY CIIOCOOCTBYET 3aKPEIUICHHUIO, YTIIyOIEeHUIO U 00O0IICHUIO 3HAHUH,
MOJIy4aeMbIX, B MPOIecCe OOYUCHHMsI, a TaKKe MPUMEHCHHUIO WX K PEIICHUIO MPAKTUYECKUX 3aj1ad.
'oToBsICh K DK3aMEHy, CTYACHT JUKBUIUPYET HMEIOIIMECS MPOoOeNbl B 3HAHUAX, YTIIyOIseT,
CHUCTEMaTU3UPYET U YHOPSAOUYMBAET CBOM 3HaHUA. Ha sK3amMeHe CTyJIEeHT AEMOHCTPUPYET TO, YTO
OH MpHUOOpEN B Ipoliecce 00yUeHHS 110 KOHKPETHOW y4eOHOW TUCIUTIINHE.

Ha xoHcynbTanmm nepea 9K3aMEeHOM CTYICHTHI JOJIKHBI OBITh 03HAKOMJICHBI ¢ OCHOBHBIMH
TpeOOBAaHUSMU U MOTYYUTh OTBETHI HA BO3HUKAIOIINE B MPOIIECCE MOATOTOBKU BOMPOCHI.

Heo6xoammo OpHEeHTUPOBATh CTYJECHTOB HAa CHUCTEMATHYECKYIO TOJIOTOBKY K 3aHATHUSIM B
TEUEHUE CEMECTPA, YTO TMO3BOJUT MCIIOIB30BaTh BpEeMs HK3aMEHALMOHHOM CECCHUM JUIs
CHCTEMATH3aIH 3HAHWH.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Koa xoHTpoMpyemMoii KoMneTeHIUU HaumenoBanmue
Cemectp
(MM ee 4acTH) OLIEHOYHOI'0 CPeJACTBA

2 YK-1 Tecmoesvbie za0anus Ne 1-120
Bonpocwi k axkzameny Ne 1-3, 20, 36-37

2 TIK-3 Tecmosvie 3a0anus Ne 121-500
Bonpocwi k akzameny Ne 4-19, 21-35, 38-
60

7.2. TunoBble 3aJaHUsI WJIM HHbIE MaTepPUAaJbl, HEOOX0AMMbIe ISl TEKYLIEer0 KOHTPOJIs

7.2.1. KoMILTEKT 0TYeTOB 110 NPAKTHYECKHM PadoTam

(HaumeHoBaHUue OYEHOUHO20 Cpedcmea)

IpakTuyeckas padora «/InHaMHYecKHe CTPYKTYPbI JAHHBIX)

dopma oTUeTa 10 NPAKTHYECKO padoTe

Bemonaute 3amanune (mocobwe 6, JlaGopatopras pabora 29./[MHAMUYECKUE CTPYKTYPBI
JAHHBIX:  OJHOHANpABJICHHbIE W  JIByHAllpaBlieHHbIe  crnucku, JlabGopatopHas  pabora
30.lunamudeckre CTpyKTYpbl IaHHBIX: ouepeb U cTek, JlaboparopHas pabora 31. J[uHamudeckue
CTPYKTYPbI TaHHBIX: OMHAPHBIC epeBbs). OGOPMUTH OTUET COTITACHO TPEOOBAHUSIM.

TpeGoBanus k opopmiIeHHIO
PaboTa BBITIOJHSIETCS COTJIACHO METOAWYECKMM yKazaHusM. [To kaxmoit paborte co3maercs
otueT. OtueT odopmisiercs u caaercs B uudpoBoM Buae. OTYET COACPIKHUT:
—  TUTYJIbHBIM JUCT (Ha3BaHME BYy3a, Kadeapbl, HAMMEHOBAaHHE PAaOOTHI, CBEACHUS O
crynenre (PUO, rpynma), CBeACHHS O MPENO aBaTelIn;
—  IIenb BBINOJTHEHHs] paboThl, ONOK-CXema, TEKCT KoAa, WUTOrh paboThl B BUIE
CKPHHIIIOTOB.

IIpoueaypa oueHuBaHUsA

[IpakTuyeckoit  pabota  BbIIOJHSETCH, €€  pabOTOCIIOCOOHOCTH  JIEMOHCTPUPYETCS
npenoaasarento, opopmisiercss oryer no pabore. [lo oTueTy mNpoOBOAMTCS 3alUTa: CTYJIEHT
OTBEYAeT HAa KOHTPOJbHbIE BOMPOCHI NMPAKTHUECKOW paboOThl (HE MEHee JIByX) M Ha BOMPOCHI IO
IIPOLIECCY BBINOJIHEHUS paboThl (MHTEp(delc mporpaMMbl U €€ QYHKIIH).

Kpurtepuu ouenku:

13-15 GaytoB - €cTh MPOTrPaMMHBIA KOJ MPOrpaMMBbI, OTYET MO NMPAKTUYECKOW padoTe, CTYIACHT
OTBETHJI Ha J[Ba BOTIPOCA MPENOJaBaTes;

10-12 Gannma - ecTh MPOrpaMMHBIN KOJ HMPOTPaMMBbI, OTYET IO MPAKTUYECKOW padoTe, CTYAEHT
OTBETHJI Ha O/INH BOTIPOC MPETIOIaBaTeNs;

5-9 ecTh mporpaMMHBIil KO IPOTPaMMBI, OTYET I10 MTPAKTUYECKON padoTe;

1-4 6amioB - ecTh NPOrPaMMHBIN KOJ IPOTPaMMBbl.

IpakTuyeckasi padora «Pexkypcusi M peKypCHBHbBIE AJITOPUTMbD)

dopma oTUeTa 0 NPAKTHYECKO padoTe

BemonauTs 3aganue (mocodbme 6, rema JlabopatopHas pabora 34.Pekypcusi u peKypCcHUBHBIE
anroputmbl, Tema JlaboparopHas pabora 35. PemieHue 3amad Ha HCIOIB30BAaHHE PEKYPCHBHBIX
anroputMoB). OPOpMUTH OTUET COTIACHO TPEOOBAHUSIM.



TpedoBanus k opopmiiIeHUIO
Pabota BBIIONMHSIETCSI COTJIACHO METOAMYECKMM ykazanusaM. [lo kaxmoit pabote co3maercs
otueT. OtueT odopmisieTcs u caaercs B iudpoBoM Buae. OTYET COACPIKHUT:
—  TUTYJIBHBIA JHUCT (Ha3BaHUE By3a, kadeApbl, HAUMEHOBaHUE PaOOThI, CBEIEHUS O
crynenre (PUO, rpynna), cBeICHH O MPEnoiaBaTeliy;
—  1eTb BBITIOJIHEHHST PAOOTHI, OJOK-CXeMa, TEKCT KOJa, WTOTH pabOThl B BHJIC
CKpPUHIIOTOB.

IIpouenypa oueHuBaHUsA

[IpakTuyeckoit  pabota  BbIIOJHSETCH, €€  pabOTOCIIOCOOHOCTH  JIEMOHCTPUpPYETCS
npernojasarento, odopmisercs oruer mo pabore. Ilo oTueTy mHpoBOAMTCS 3alUTa: CTYAEHT
OTBEYAET Ha KOHTPOJIbHBIE BOMPOCHI MPAKTHYECKOW paboOThl (He MEHee JIByX) M Ha BOMPOCHI IO
MIPOLIECCY BBINOTHEHUS paboThl (MHTEp(delic mporpaMMbl U €€ QYHKIIH).

Kpurtepun ounenku:

9-10 6anoB - ecTh NPOrPaAMMHBIN KO/ IIPOTPaMMBbI, OTUYET 0 MPAKTHYECKON paboTe, CTyIEHT
OTBETHJI Ha JIBa BOIIPOCA MPENOIaBaTENs;

4-7 Ganna - ecTh MPOrPaMMHBIN KOJ] IPOTPaMMBI, OTUYET 10 MpaKkTH4eckoil padore; 1-3 Gamna
- €CThb POTPAMMHBIN KOJ IPOI'PaMMBI.

IIpakTHyeckast padoTa «AJITOPUTMBI COPTHPOBKH MAaCCHBOB)

®opMma oTuyeTa N0 NPAKTHYECKOH padoTe

Bremonaute 3amanue (mocobwe 6. JlaGoparopnass pabota «ANTOPUTMBI COPTUPOBKH
MaccuBOB. BHemHsAs copTupoBkay, JlaboparopHast pabora 42. AIrOpUTMbI COPTUPOBKH MacCHUBOB.
BuyTpennss coptupoBka). OGopMUTh OTYET COTNIaCHO TPeOOBAHUSM.

TpedoBanus k opopmiiIeHUIO
PaboTa BBINOJHSETCS COTJIACHO METOAMYEeCKMM ykazaHusM. ITo kaxmoil pabote co3maercs
otueT. OtueT odopmisieTcs u caaercs B iudpoBoM Buae. OTYET COACPIKHUT:
—  TUTYJIbHBIM JIMCT (Ha3BaHME By3a, Kadeapbl, HAMMEHOBAaHHE PabOThI, CBEACHUS O
crynenre (PUO, rpynna), cBeieHUS O IPENOAABATENH;
—  1eTb BBHITIOJIHEHHSI PAOOTHI, OJOK-CXeMa, TEKCT KOJa, WTOTH pabOThl B BHJIEC
CKPHUHILIOTOB.

IIpouenypa oueHuBaHUusA

[IpakTtuueckoirt  pabota  BBIMONHSAETCS, €€  pabOTOCIOCOOHOCTH  JAEMOHCTPUPYETCS
npernojanarento, odopmisiercs oryer mo pabore. Ilo oTueTy mpoOBOAMTCS 3alluTa: CTYAEHT
OTBEYAET HAa KOHTPOJBHBIC BOMPOCHI MPAKTHUECKOW PabOTHI (HE MEHee JBYX) M Ha BOMPOCHI IO
NpOIIeCCy BBIMOIHEHUS paboThl (MHTEep(eiic mporpaMmbl U €€ GYHKLUH).

Kpurepun onenku:

23-25 GamioB - ecTh NPOrpaMMHBIM KOJ| MPOTrpaMMbl, OTYET IO MpaKTU4YecKoWd paboTe, CTYIEHT
OTBETHWJI Ha JIBa BOIIPOCA MIPENOAABATENS;

19-22 Ganna - ecTb IPOrpaMMHBIM KOJ MPOTrpamMMbl, OTUET MO MPAaKTHYECKOH pabdoTe, CTyAEHT
OTBETWJI HAa OJVH BOIIPOC IPENOJaBaTENs;

10-18 ecTb mporpaMMHBII KOJI IPOrpaMMBbI, OTYET MO MPAKTHYECKOI paboTe;

1-9 6anioB - ecTh MPOrpaMMHBIHN KO TPOrpaMMBl.

IIpakTnyeckas padoTa «AJIrOPUTMBI MOUCKA»
dopma oTUyeTa 110 NPAKTHYECKON padore



Brimonuuts 3aanue (nocobue 6, Jlabopatopnas padota 37. AIropuTMel OMCKa B IMHEHHBIX
CTpyKTypax, JlabopaTopHas pabora 39.Anroputmsel noucka B Tekcte). OPOpMUTH OTUET COTIACHO
TpeOOBaHUSM.

TpebdoBanus k ogopmiIeHHIO
PabGoTa BBITIONHSAETCS COTJIACHO METOAWYECKMM YyKazaHusM. [lo kaxkmon pabore cosmaercs
otuer. OTyer opopmisiercs u caaercs B IudpoBoM Buae. OTUET COJACPIKMUT:
—  TUTYJNBHBIA JUCT (Ha3BaHME BYy3a, Kadeapbl, HAMMEHOBAHHE PAOOTHI, CBEACHHUS O
ctynente (PUO, rpymnmna), cBeIeHHs O IPENoaaBaTey;
—  IIeTb BBINOTHEHHs] paboThl, OJOK-CXeMa, TEKCT Koja, WUTOrh paboThl B BHIE
CKPHUHILIOTOB.

Ipouenypa oueHuBaHUSA

[IpakTuyeckoit  pabota  BbIONHsSETCH, €€  pabOTOCIIOCOOHOCTH  JIEMOHCTPUpPYETCS
npenoaasarenio, odopmisiercss oryeT mo pabore. [lo oTueTy NpPOBOAMTCS 3alUTa: CTYJIEHT
OTBEYAET Ha KOHTPOJIbHBIE BONPOCHI MPaKTHYECKOW paboOThl (He MEHee JIByX) M Ha BOMPOCHI IO
MIPOLIECCY BBINOIHEHUS paboThl (MHTEp(delic mporpaMMbl U €€ QYHKIUH).

Kpurtepun ounenku:

23-25 GaioB - €CTh MPOTPaAMMHBIM KOJA MPOTpaMMbl, OTYET MO MPaKTHYeCKOH paboTe, CTyAEHT
OTBETWJI Ha J[BA BOIIPOCA MPETIO1aBaTels;

19-22 Gamna - ecTh MPOrpaMMHBIM KOJ MPOrpamMMbl, OTYET MO NMPaKTHYECKOW padoTe, CTYIEeHT
OTBETWJI Ha OJIMH BOIIPOC MPENOAABATENS;

10-18 ecTb mporpaMMHBIi KO TPOrpaMMBbl, OTYET 10 MPaKTHYECKON paboTe;

1-9 OaioB - ecTh IPOrpaMMHBIN KOJ] IPOTPaMMBbl.

IIpakTH4eckne padboThl «AJTOpUTMbI HA rpadax»

dopMma oTUyeTa N0 NPAKTHYECKOH padoTe

Bremmonaute 3amanuwe (mocodue 6, JlaGoparopHasi pabGorta 44. Anroputmbl Ha rpadax.
AnroputMmbl obxona rpada, JlabopatopHas pabota 45. AnroputMmel Ha rpadax. AJTOPUTMEI
HaX0XJIeHUs KpaTdaiiero myta). OGopMHUTh OTYET COTTIaCHO TPEOOBAHUSIM.

TpedoBanus k opopmiiIeHUIO
PaboTa BBINOJHSETCS COTJIACHO METOAMYECKMM ykazaHusM. ITo kaxmoil pabote co3maercs
otueT. OtueT odopmisieTcs u caaercs B iudpoBoM Buae. OTYET COACPIKHUT:
—  TUTYJNbHBIM JIHMCT (Ha3BaHME BYy3a, Kadeapbl, HAMMEHOBAaHHE PabOThI, CBEACHUS O
crynenre (PUO, rpynna), cBeIeHUS O IPENOAABATENH;
—  1eTb BBHITIOJIHEHHST PAOOTHI, OJOK-CXeMa, TEKCT KOJa, WTOTH pabOThl B BHJIEC
CKPHUHILIOTOB.

IIpouenypa oueHuBaHUsA

[IpakTuueckoirt  pabota  BBIMONHSAETCS, €€  pabOTOCIOCOOHOCTh  JAEMOHCTPUPYETCS
npernojaBarento, odopmisiercs oryer mo pabore. Ilo oTueTy mNpOBOIMTCS 3alluTa: CTYAEHT
OTBEYAET HAa KOHTPOJBHBIC BOMPOCHI MPAKTHUECKOW PabOThI (HE MEHee JBYX) M Ha BOMPOCHI IO
IpOIIeCcCy BBIMOIHEHUS paboThl (MHTep(eiic mporpaMmbl U €€ PYHKLUH).

Kpurepun onenku:

23-25 GamioB - ecTh NPOrpaMMHBIM KOJ| MPOTrpaMMbl, OTYET IO MpaKTU4YecKod paboTe, CTYIEHT
OTBETHWJI Ha JIBa BOIIPOCA IIPENOAABATENS;

19-22 Ganna - ecTb IPOrpaMMHBIM KOJ MPOTrpamMMbl, OTUET MO MPAaKTHYECKOH pabdoTe, CTyAEHT
OTBETWJI HAa OJVH BOIIPOC IPENOJaBaTENs;

10-18 ecTh mporpaMMHBIil KOJI IPOrpaMMBbI, OTYET MO MPAKTHYECKOI paboTe;



1-9 6anIoB - ecTh MPOrpaMMHBIHI KO TPOrpaMMBl.

7.2.2. O0pa3ubl TECTOBBIX 3aJaHUI

Mopnyas 1. Padora ¢ anropurmamu

1.
o
o
o
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Kaxkoil n3 nepeyncieHHbIX TUIIOB JAHHBIX HE ABJISIETCA THUIOM JaHHBIX B C++7?
float
double
nt
real

[TpocThiMu THNIaMK JaHHBIX B C++ SBJISIOTCS:
uenble — int, BemecTBeHHbIe — float wnu double, cumBoNBHBIE — string
nensle — int, BemectsenHble — float unn double, cuMBoIBHEIE — char
uenbie — bool, BemectBenHsie — float wnu double, cumBoNBHBIE — String
Hensle — int, BemecTtBeHnble — float unu real, cuMBoaBHBIE — char

CrpykTypa oObsiBIIeHUsI IEpeMeHHbIX B C++
[=];<umenrt. 2>,...;
[:=], <wmmeHrt. 2>,...;
[=], <wmpent. 2>,...;
[==]; <wmnent. 2>,...;

IlonsTueM «IICPEMCHHAs» B TPAAUIUOHHBIX A3bIKAX MPOTrpaMMHUPOBAHHA HA3BIBACTCA:
HMeHOBaHHas 0071aCTh InaMsATH, B KOTOpOﬁ XpaHUTCA HEKOTOPOC 3HAYCHHUC
OIIMCaHHC ,HGIZCTBHP’I, KOTOPBIC NOJI’)KHA BBITIOJHATH IIpOrpaMMa
CJ'Iy>KG6HOC CJIOBO Ha A3BIKC ITPOTpaMMUPOBAHUA
JII000€ 3aKOHYEHHOE MUHUMAJIBHOE CMBICIIOBOE BBIPA’KCHUC HaA A3bIKE IIPOTPAMMUPOBAHUS

Kaxoe kimroueBoe C10BO YKa3bIBaCT, 4TO LEJIasd NCPEMCHHAA HE MOXKCT IIPUHUMATDH
OTpHULATCIIBHBIC 3HAYCHUS?

apyroe
long

unsigned
positive
HET TaKOTO 3ape3ePBHUPOBAHHOTO CIIOBA

Moayas I1. CopTupoBKa ¥ NOUCK

6
o
o
o
o

ANTropuTM NONAapHOTO CPAaBHEHUS AIEMEHTOB OJJHOMEPHOTO MacCHBa Ha3bIBAETCA:
nupamMyuiaibHas COPTUPOBKA
COPTHPOBKA METOAOM MPOCTOro BbIOOpa
COPTHPOBKA METOZOM MPOCTOr0 BKIIFOYEHHUS
COPTHUPOBKA METOAOM «ITy3bIPbKa»
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10.

AHFOpI/ITM MOCJICAOBATCIIBHOIO ITOMCIICHUS 3JICMCHTA MAaCCHUBa B OTCOPTUPOBAHHYIO YaCTh B
COOTBCTCTBHHU C KIIFOUOM COPTUPOBKH HA3bIBACTCA:

NUpaMuJIaIbHasl COPTUPOBKA

COpPTHPOBKA METOJIOM MPOCTOT0 BbIOOpa
COPTHPOBKA METOJIOM MPOCTOT0 BKIIOYEHHUS
COPTHPOBKA METOJIOM «ITy3bIPbKa»

A.]'IFOpI/ITM HoCJICI0BATCIBbHOI'O 00MeHAa MUHUMAJIbLHOTO U IEPBOIO IJICMCHTOB
HCOTCOpTHpOBaHHOﬁ qaCTH MaCCHBa Ha3bIBACTCA:

UpaMuJIaIbHAsE COPTUPOBKA

COPTHPOBKA METOJIOM MPOCTOT0 BbIOOpa
COPTHPOBKA METOJIOM MPOCTOTO BKIIOYEHHUS
COPTHPOBKA METOJIOM «ITy3BbIPbKa»

VYKaxxurte o01Iue KpuTepun OLEHKH aJrOPpUTMOB COPTUPOBKH (2 KpUTepus):
O Bux anropuT™Ma COpTHPOBKH
O ckopocTh pabOThI AITOPUTMA COPTHPOBKH
O peanu3zaiys Ha KOHKPETHOM S3bIKE IPOTPAMMUPOBAHHUS
[ Bpemst paboThI B JTydIiieM U XyIIeM CIyqasx

VYkaxkure o01ue KpuTepun OLEHKH aJrOpUTMOB COPTUPOBKU (2 KpuTepus):
O By anropurMa COPTUPOBKU
O peanuzaiyist Ha KOHKPETHOM SI3BIKE TPOTPAMMHPOBAHHS
[ Bpemst paboThI B JTydIiieM U XyIIeM CIyqasx
O noBeneHue anropuT™Ma COpTHPOBKU

Monayas 111, luHaMuYecKue CTPYKTYPbI JaHHBIX

11.

12.

13.

JlnHaMuuecKasi CTPYKTypa JIaHHBIX XapaKTepU3yeTcs TeM, YTo (BbIOpaTh 2 mapamerpa):
O ona He umeet umeHH
O eii BeeNIsICTCS MAMSATH B TIPOLIECCE BBIOIHEHUSI IPOTPaMMbI
O paboraer Tonpko ¢ MaccuBamMu
O ue TpeOyeT AOMOTHUTETBHOM MaMSATH

VYKakKUTe HEZIOCTATOK CBSI3HOTO MPE/ICTaBICHUs JaHHBIX (0OpalleHue K JaHHBIM Yepes
yKazarenn).

pasMep CTPYKTYpbI OTPAHUYHBAETCS TOJIBKO JOCTYITHBIM 00bEMOM MAIIMHHON MTaMSATH
[IpY U3MEHEHUH JIOTHIECKOH IMOCIIeI0BAaTEILHOCTH AIIEMEHTOB CTPYKTYphI TpeOyeTcs He
nepeMeIleHle JaHHbIX B MaMATH, a TOJIbKO KOPPEKIHs yKa3zaTenei

00JbI11ast THOKOCTh CTPYKTYPBI

JOCTYII K JIEMEHTaM CBSI3HOHM CTPYKTYpBI MOXKET OBbITh MeHee 3(p(hEeKTHBHBIM 1O BPEMEHU

VYKaxuTe TOCTOMHCTBA CBSI3HOTO IPEJICTAaBICHUS JaHHBIX (0OpalieHne K JaHHBIM Yepes
yKaszareiu), BIoepHuTe 2 moKa3aTes.

O pasmep cTpyKTypbl OrpaHUUUBACTCS TOIBKO TOCTYITHBIM 00BEMOM MAIITMHHOMN MaMsITH

O npu u3MeHeHHH JTOTHYECKO# MMOCIeI0BATEIBHOCTH JIEMEHTOB CTPYKTYPBI TpeOyeTCs He
nepeMeNIeHUE JaHHbIX B TAMSITH, a TOJBKO KOPPEKIUs yKa3aTeleu

O nocryn k amemMeHTaM CBSI3HOM CTPYKTYPBI MOKET ObITh MeHee 3P (HEKTUBHBIM [0 BPEMEHH



14.

15.

O wa moss, comeprkaiue ykasateiu st CBA3bIBAHKS DJIIEMEHTOB JIPYT C IPYTOM, PaCXOAyeTCst
JIOTIOJTHUTEIbHAS TTAMSATh

VYKaxuTe JOCTOMHCTBA CBSI3HOTO MPE/ICTABICHUS JaHHBIX (0OpaIlieHne K JaHHBIM Yepes
yKazarelnu), BEIoepuTe 2 MmoKa3aress.

O pasmep cTpyKTypbl OrpaHUYMBAETCS TOJIBKO AOCTYITHBIM 00BEMOM MAIIMHHOMN HaMSTH
O Gonbuiast ruOKOCTH CTPYKTYPBI
O noctym K eMeHTaM CBSI3HON CTPYKTYPBI MOKET OBITh MeHee 3P (HEKTUBHBIM M0 BPEMEHH

O na nouns, comeprxaime ykasaTenau AJst CBSI3BIBAHUS QIEMEHTOB JIPYT C APYTOM, PacXOIyeTcst
JIOTIOJIHUTEIbHAS TAMSITh

VYKakuTe TOCTOMHCTBA CBA3HOIO MPEACTAaBICHHS JaHHBIX (0OpallleHre K JaHHbIM Yepe3
yKazarelsn), BbIoepuTe 2 moka3arels.

O Gonbuast ruOKOCTH CTPYKTYPBI

O npu u3mMeHeHUH TOTHYECKOM TTOCTII0BATEILHOCTH JJIEMEHTOB CTPYKTYPBI TPEOYeTCsl He
IIepEMENICHHE TAHHBIX B IAMATH, a TOJBKO KOPPEKIHUs yKa3aTelen

O noctyn k amemMeHTaM CBS3HOM CTPYKTYpPBI MOXKET ObITh MeHee Y(PPEKTUBHBIM 10 BPEMEHH

O na mosst, copepkanye yKasaTenu s CBI3bIBAHUS DIIEMEHTOB APYT C IPYTOM, PACXOAyeTCs
JIOTIOJIHUTENbHAS aMSITh

Moayas 1V. Pekypcust

16.

17.

18.

19.

AnropuTM BeIUUCIEHUS 3HaUeHUs QyHKIMU F(n), rae n — HaTypasibHOE Yncio, 3a7aH
cnenyromumu cootHomenusmu: F(1) =1, F(2) =1, F(n) = F(n—1) * n — 2 * F(n-2), mpu n >2.
UYemy paBHo 3HaueHue ¢pynkuuu F(6)? B omseeme 3anuwiume monvko HamypanibHoe Yucio.

Anroput™m BeluHMcIeHHs 3HaueHus GyHkimu F(n), rae n — HaTypajgbHOE YMCIIo, 3a/1aH
cnenyomumu cootHomenusimu: F(1) = 1, F(2) =3, F(n) = F(n—1) * F(n—2) + (n—2), npu n >
2. Yemy paBHo 3HaueHue Gpynkuuu F(5)? B omeeme 3anuwiume monvko HamypanibHoe Yucio.

AJNropuTM BRIUUCIEHUS 3HaUeHUs PyHKIUU F(n), rae n — HaTypasibHOE Yncio, 3a7aH
cnenyromumu cootHomenusimu: F(1) =1, F(2) =3, F(n) = F(n—-1) *n+ F(n-2) * (n— 1) , npu
n >2. Yemy paBHo 3HadeHue GyHKIMU F(5)? B omseeme 3anuwume moabko HamypaivHoe
qucio.
Huxe Ha s3pike mporpammupoBanust C++3anucan pekypcuBHbI anroput™m F. Uemy Oyner
paBHa cCyMMa BCEX YHCEJ, HaleyaTaHHBIX Ha HKpaHe IpH BBIMOJHEHHMH BbI3oBa F(1)?
void F(int n)
{
cout<< n:
if(n<5){
F(n+1):
F(n +3):



20.

Hwmxe Ha s13pike nporpamMmupoBanus C++3amucan pekypcuBHbIN anroputMm F. Yemy Oyzaer
paBHO 3HA4Y€HHWE, BHIYMCICHHOE QJITOPUTMOM IIPU  BHINOJHEHHMH BbIzoBa  F(5)?

infF (int n)

i’
L

if(n =2)
return F(n-1)+F(n-2):
elsereturnl;

}

Monayas V. Pabora ¢ rpadamu

21.

22.

Jlana marpuiia cMeXHOCTH HeopueHTHpoBaHHOTO Tpada G(V, E).

1|2\3\4|5\6|7
1o 1 0o 0 0 0
2/1 o 1 1 1 1 0
3]0 1 o o o0 o0 1
4]0 1 0o 0 0 0 0
5/0 1 0 0 0 1 0
6 0 1 o0 0o 1 o0 1
7170 o 1 0o 0o 1 0

IIpu o0Gxoze rpada B HIMPUHY CO CTAPTOBOM BEPIIMHBI 2 MOPAIOK 00X0Aa OyAET ClIeAYIOIIHM:

Jlana MaTpuiia cMeXHOCTH HeopueHTHpoBaHHoro rpada G(V, E).

1‘2‘3‘4‘5‘6‘7
10 1 0 0 0 0 0
2]1 o 1 1 1 1 o0
3lo 1 o o o o0 1
410 1 0o 0 0 0 0
510 1 0o 0 0 1 0
6|0 1 o 0o 1 o0 1
710 0o 1 0 0 1 0

[Ipu o6xone rpada B MHUPUHY CO CTAPTOBOM BEpIIMHBI 1 MOPAI0K 00X0aa OyIET CIAEAYIOLIIM:



7.3.0neHoYHbIe CpeacTBA JJsi NMPOMEXKYTOYHOM aTTECTAIIMM IO HUTOraM OCBOEHUSA
AUCHHUIJIMHBI

7.3.1. Bonnpocbl K NIPOMEKYTOYHOM aTTecTaluu

CemecTtp 2

Ne

w/n Bonpocsl Kk 3k3aMeHy
1. CTpyKTypbl: Ha3HAYEHHE, OMMCAaHNE B IpOrpaMMe, MPUHIUI pabOTHI C JaHHBIMHU.
2. CTpyKTypHrpOBaHHBIC THIIBI JAHHBIX: KIacCUUKALWS, HA3HAUCHHUE, 00JacCTh IPUMECHEHHUS.
3. VYkazarenu U IMHAMUYECKas TaMATh.
4. VYnopsinoueHne MmaccuBa. Pa3HOBUHOCTH COPTUPOBKU: METO]T Iy3bIPbKa.
S. BricTpas coprupoBka. Moaudukamnuu aaropurma.
6. Copruposka metop llemna.
7. CopTupoBKa METOJ JEPEBA.
8. CriocoObl BEIYHCIEHUS PEKYPPEHTHBIX OTHOIICHUH.
0. Jluneiinble cniucku. OcHOBHBIE onepaiuu. [Ipeacrapnenue u peanusanus.
10. | Creku. OcHoBHBIE oniepanuu. [Ipencrapnenue u peaiuszamnusi.
11. | Copruposka. [locranoBka 3ajaui, OCHOBHBIE ONPEIEICHHUS.
12. | Kiaccudukanus anropuTMOB COPTUPOBKH.
13. | CoprupoBka oreHka 3(h(HeKTHBHOCTH.
14. | CopTupoBKa MOJICYETOM pacrpeesieHns (Ha MacCHBaxX U Ha CIIHCKaXx).
15. Ilouck B MUHEHHON TaOIHIIE: TTOCIIEA0BATEILHBIA ITOKCK.
16. [Touck B nuHeNHOM Tabnuie: OMHAPHBINA MOKCK.
17. [Touck B TMHEWHOMN TaOJIHIIEC: HHTEPITOSITMOHHBINA ITOUCK.
18. | CrnocoObl BEIUMCIIEHUS] PEKYPPEHTHBIX OTHOIICHHIA.
19. | Jluneitnsie cniucku. OcHOBHBIE onepauu. [IpencraBienue u peanu3anusi.
20. | Crexu. OcHoBHBbIC omnepanuu. [IpencraBienne u peanu3anus.
21. | CoptupoBka. [TocraHoBKa 3ajaui, OCHOBHbIE OIIPEIEIIECHNUS.
22. | Knaccudukanus anropuTMOB COPTUPOBKH.
23. | CopTupoBKa o1eHKa 3P PEKTUBHOCTH.
24. | CopTHpOBKa MOJCYETOM paclpeaeneHus (Ha MacCUBaX U Ha CIHCKaXx).
25. ITouck B nmuHeliHOM TaOIHIIE: TTOCIEI0BATENLHBINA IIOUCK.
26. | Ilouck B MHEHHOM Tabnule: OMHAPHBIIN MTOUCK.
27. | Ilouck B IMHEHHOM TabIuIle: HHTEPHOISAIMOHHBIHN TOKCK.
28. | Ykazarenu v TMHaMHYECKasi aMsTh.
29. | CTpyKTypbl: HA3HaYCHHE, OMTMCAHNE B TIPOTPaMMe, IPUHIUI pabOTHI C JAHHBIMH.
30. | YnopsinoueHne maccuBa. Pa3HOBUIHOCTH COPTUPOBKHU: METO/T ITy3bIpbKa
31. Ynopsanoyenue maccuBa. Pa3HOBUIHOCTH COPTUPOBKH: METOJ A€peBa
32. | Ynopsnouenue maccuBa. Pa3HOBUIHOCTH COPTUPOBKH: ObICTpasi COPTHPOBKA
33. | Ynopsanouenue maccuBa. PasHoBugHOCTH copTupoBku: Meton Lllemna.
34. | AITOpUTM LUKINYECKHUH C IIPELyCIOBUEM
35. | MeToibl ONTUMH3AIUHU [TOUCKA
36. | Henunelinble cBsi3aHHBIE CTPYKTYpHI. JlepeBbs.




37.

OcHOBHBIC orepanuu ¢ J€PCBbAMU

38. | Ilouck no aepeBy ¢ yaajneHueM

39. | Ilouck nmo GuHaApHOMY JE€PEBY CO BCTaBKOM

40. | AJITOpUTM HUKIWYECKUH C MMOCTYCIOBUEM

41. | AITOpUTM LUKINYECKUH € MapaMeTPpOM

42. | PexypcuBHbIE (PyHKIIUH

A43. | OCHOBHBIE aITOPUTMUYECKHE KOHCTPYKIIMH CTPYKTYPHOI'O IPOrPaMMHUPOBAHUS
44. | TpencraBnenue rpados. AIropuTMsel Ha Tpadax.

45. | O6xox B riyOuHy U 00XOJ B IIUPUHY.

46. | Ilouck kpaTyaiiliero myTd B HE B3BELICHHOM Tpade.

A47. Briienenne KOMIIOHEHT CHIIBHOM CBSI3HOCTH B OPUEHTUPOBAHHOM Tpade.
48. | Ilytu B rpade. Kparuaiimme myTw.

49. | Anroputmsl [lelikctpsl u dioliaa.

50. Anroputm JIeWKCTpbI UTsl pa3peKeHHBIX TpadoB.

51. | MuHumanbHOE OCTOBHOE AepeBo: anroputMsl IIpuma n Kpyckana.

52. Brigenenue KOMIOHEHT CHIILHOU CBSI3HOCTU B OPUEHTHUPOBAHHOM rpade.
53. | BBeneHue B AMHAMHUYECKOE POrPaMMHUPOBAHHE.

54. | Pemenue 3a1a4 ¢ moMOIIBI0 METOIa AMHAMUYECKOTO MPOrpaMMHUPOBAHUSL.
55. | MaccoBast 1 UHAUMBUYAJIbHAS 3a0a49H.

56. | ClI0’)KHOCTb aIrOPUTMA U KOAUPOBAHHUE BXOIHBIX U BBIXOIHBIX JAHHBIX.
57. | TlonnHOMMAaNBHBIE aITOPUTMBI U Kitacc P.

58. | HenerepmuHupoBaHHBIE aIrOpUTMBI U Ki1acc NP.

59. | IlonuHomuanbHas npeoOpa3yeMoCcTh 3a/1ad.

60. | NP-tpynubie u NP-nosHble 3a1auu.

7.3.2. KpuTepuu ¥ HOPMbI OLIEHKH

®dopma
NpoBeIeHus!
Cemectp . KpuTtepun u HOpMBbI OLIEHKH
MPOMEKYTOUYHOI
arrecTauuu
2 DK3ameH «OTJIMYHO» perituaTrOBBIN Oaut 80-100

«XOPOUIO» peiTuHTOBBIN Oamt 65-79

«YJIOBJIETBOPUTEJIBHOY peititunrossiit 6amn 40-64

«HEYAOBJIETBOPUTENIbHO» | pedTHHroBbIN 6ayt 0-39




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHHK, yueOHOe

KoiaunudecTBo B
HAYYHOI

Ne nocoodoue, yueoHoO-
ABTOpBI, COCTABUTEIN 3arsiiaBue (3aroJji0BoK) Tox u3nanus OudamoTexe /
n/n MeTOauYecKoe Imocooue,
HaumenoBanmue
NPaKTHKYM, Jp.) 3EC
1 Cynnayxosa T.O. CTpyKTypbl U QITOPUTMbI KOMITBIOTEPHON ydeOHoe rmocodue 2020 OBbC «IPRbooks»
00pabOTKH JTAHHBIX
2 | AnekceeB B.E. ['padbl 1 anrOpUTMBI yaeOHoe mocodue 2020 ObC «IPRbooks»
3 | Bupt Huknayc AJNTOpPUTMBI M CTPYKTYPBI JaHHBIX y4eOHHUK 2019 OBbC «IPRbooks»

8.2. lonotHMTEILHAS JIUTEPATypPa

Tun (yueOHMK, yueOHOe

KoanuecTBo B
HAYy4YHOI

Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3ariaBue (3aroJjioBoK) I'ox n3panus ounoauorexe /
n/m MeToINYecKoe mocooue,
HaumenoBanmue
NMPAKTHKYM, JP.) 3EC
1 Cuniok B.T'. AJNTOPUTMBI M CTPYKTYPbI JaHHBIX YyebHoe nmocobue 2013 OBC «IPRbooks»
2 | Bepkurus A.TO. WNudbopmartrka u mporpaMMUpOBaHUe yaeOHoe mocobue 2012 ObC «IPRbooks»
3 | I'pubanos B.IL. BricokoypoBHEBbIE METOBI HHPOPMATUKU | YU€OHO-IIPAKTHUECKOE 2011 9BC
Y IPOrpaMMUPOBaHUS nocooue «IPRbooks»
4 | Kupnoc B.H. Nudpopmaruka 2. OCHOBBI aJITOPUTMHU3ALNN | YU€OHO-METOINYECKOE 2013 9BbC «IPRbooks»

U IporpaMMupoBaHus Ha sizbike C++

nocooue




8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX

CHCTEM
e AJNTOpUTMBI u CTPYKTYPBI JIAHHBIX.
https://www.lektorium.tv/course/22823
e Jlexuun TexHomapka. ANTOpUTMBI

https://habrahabr.ru/company/abbyy/blog/251561/

OnnaifH-Kypc oT JlekToprym

51 CTPYKTYPBI JTAHHBIX.

e «Poccuiickoe oOpazoBanue» - henepanbHbIA optat: http:/www.edu.ru/index.php
e Hayunas snektpoHHas 6ubnuoreka: http://elibrary.ru/defaultx.asp?

e DiekTpoHHas ouonmoredyHas cuctema IPRbooks: http:// www.iprbookshop.ru/

o denepanbHas YHUBEPCUTETCKask KOMIbIOTepHas ceTh Poccun: http://www.runnet.ru/

o Hudopmarnmonnas cuctema "EamHOe OKHO JOCTyma K 0Opa3oBaTENIbHBIM pecypcam':
http://window.edu.ru/

8.4. [lepeuens mporpaMMHOro odecrneyeHust

Ne Haumenosanmne IO PexBu3UTHI uorms?pa
n/n (nata, HoMep, CPOK JAelCTBHS)
1 Microsoft Visual Studio 652/2014 o1 07.07.2014

Ho 01.07.2020. IIpoaneBaercs kaxasie 3
rojga

8.5. Onucanne MarepHaJbHO-TEXHHYECKO 0a3bl, HEOOXOAMMOM JIA OCYLIeCTBJICHHSA
00pa30BaTe/ILHOIO NpoLecca 1o JMCHUIIINHE

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, 1a00pPATOPHii, MACTEPCKHUX U AP.

MIPOEKTUPOBAHUS (BBITIOJHEHHS KYPCOBBIX padoT).

VYuebHas ayTuTOpHUs JJIs IPOBEICHHS IPYNIIOBBIX

Ne 00beKTOB [1JIsl IPOBeJeHUsI IPAKTHYECKUX H
IlepeyeHb OCHOBHOTO 000PyAOBaHUS
/o JIa0OpPaTOPHBIX 3aHATHI, IOMEILeHUH 11
CaMOCTOSITeIbHOM PadoThI 00y4aAIOIMXCH
(Homep ayauTOpHH)

VIJIK.- 314. KomnbroTepHblii Ki1acc. YuyeOHas 25 mocanouHblx MecT. IlepeHocHoi
ayJIMTOpUS AJIs IPOBEACHUS 3aHATHI IIPOEKTOP, 3KpaH, CTOJ YUEHUUYECKUM-
JIEKIIMOHHOTO THIA. Y4yeOHas ayAUTOpHS JUIs 26 1wWT., CTON MpenojaBaTelIbCKUM-1
IIPOBEJICHUS 3aHATUI CEMUHAPCKOTO THIIA. mrT., cTya-30 mWT., JoCcKa ayaUTOpHAs
VYuebHas aytuTOpUs 11 IPOBEICHHS (MapkepHasi)-1mrT., KOMIBIOTEp C

| abopaTOpPHBIX paboT. YuebHas ayiuTopust IJist BBIXOJIOM B ceTh MuTepHeT — 21 miT.
KypPCOBOT'O IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX paboT). YueOHast ayAuTOpus st
MIPOBEICHUS TPYIIIOBBIX U MHIMBHY aJIbHBIX
KOHCYJbTaIMi YueOHast ay uTopus JIst
MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTAIIUH.

2 | VJIK-310. YueGHnas ayautopus 1 npoBeaeHus | 70 mocalouHbIX mect, (Cron
3aHATUH JEKIIMOHHOTO THUIA. Y4yeOHas ayAUTOPHUs | yUEHUUECKUI JIBYXMECTHBIN
JUTSI TIPOBEICHUS 3aHATUH CEMUHAPCKOTO THUIIA. (MmoHOOMOK) — 35 mT.), cTOXN
VYuebHas ayuTopus Uil KypCOBOTO npenojaBarenbCckuii-1 mT., CTYm -

2mIT., JA0CKa ayauTopHas(MenoBas)-1
IIT.



http://window.edu.ru/
http://www.runnet.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/defaultx.asp
http://www.edu.ru/index.php
https://habrahabr.ru/company/abbyy/blog/251561/
https://www.lektorium.tv/course/22823

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, JJa0opaTopuii, MACTEPCKHUX M AP.
00beKTOB /ISl POBEAeHHUS NPAKTHYECKHUX H

JIa0OPaTOPHBIX 3aHATHI, TOMeLeHUH 115

CaMOCTOSITeIbHON PadoThl 00y4aroIUXCs

(HOMep ayauTOpPHUM)

IlepeyeHb 0CHOBHOTO 000Py1OBAHUS

Y MHAMBHUIyaJIbHBIX KOHCYJIbTalMi. Y4yeOHas
ayJIMTOpUS JJI NPOBEICHUS 3aHATUH TEKYILEro
KOHTPOJIA U MPOMEXKYTOYHON aTTECTALUU.

I'-401. Komnbsrotepnsiii kiace. [lomenenue ans
CaMOCTOSATENIbHON paboThl. YueOHas ay TuTOPHs
JUTSl IPOBEJICHUS 3aHATUN CEMUHAPCKOTO THUIIA.
YueOHas ayTuTOpHs 111 KYpCOBOTO
MPOEKTUPOBAHUS (BBITIOTHEHHSI KYPCOBBIX padoT).
VYyeOHast ayTuTOpUS AJIsl IPOBEICHHUSI TPYIITIOBBIX
Y MHIMBUIyAJIbHBIX KOHCYIbTaIMi. YdyeOHas
ayIUTOPUS AJI IPOBEACHUS 3aHITHI TEKYILEro
KOHTPOJIA U MMPOMEXKYTOUHON aTTECTAIUU.

Cros ydeHmdeckuii-26 mr., CTyn-26
IIT., KOMIIBIOTEP C BBIXOJOM B CETh
UHTEpHET- 16 .
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