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1 He.]'ll/l H 3a/1a41 OCBOCHUSA NUCHHUILINHBI
]_[CJ'IBI-O OCBOCHUS OTHUCHUIIINHBI «CTp}IKTypBI U aJITOPUTMBbI 06pa6OTKI/I JaHHBIX» SABJIACTCA

(hopMHPOBaHHE y CTYACHTOB NMPO(ECCUOHATHHBIX KOMIIETCHIIUH B COOTBETCTBUU C TPEOOBaHUSIMU
®I'OC BO no Hanpanenuto moaroroBku 6akamnaspos 09.03.01 «MHpopMaTHKa U BEIYUCIATEIbHAS
TEXHUKA» C y4€TOM HaIpaBJICHHOCTHU OakaiaBpckou mporpammel — «lIporpammuoe obecrnieuenue
BBIYHCIIUTENIbHON TEXHUKU U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Jucuummmna « CTpYKTYpBI U alrOPUTMbI 00paOOTKHU TaHHBIX) MPENofaéTcs Ba CeMeCTpa U

MOCBSIIIEHAa U3YYECHUIO CTPYKTYp AAHHBIX, IPUMEHSEMbIX B MPOTPAMMHUPOBAHUU M COBPEMEHHBIX
METO/IOB MOCTPOCHUS U aHAJIN3a AJITOPUTMOB. Bech Kypc MOXKHO pa3AesiuTh Ha 3 4acTu:

1.
2.

n3y4eHue 0a30BbIX CTPYKTYP JAHHBIX M OCBOCHUE TEXHOJIOTHH UX IIPOTPAMMHPOBAHUS;
M3yYeHHUE aIrOpUTMOB 00paOOTKH, CBS3aHHBIX CO CTPYKTypaMH JIaHHBIX (COPTUPOBKA, MO-
UCK, KOTIMPOBAHKE U JIP.); PACCMOTPEHUE BOIPOCOB dPPEKTHBHOCTH AITOPUTMOB;

n3yuenue oubnuorexu mabdaoHoB (STL), — kak MOIIHOTO MHCTPYMEHTA, COJIEPKAIIIETO pea-
JU3AIMI0 MHOTHX CTPYKTYP M QJITOPUTMOB, MOBBIIIAOMIETO YPPEKTUBHOCTh TPyla MPO-
rPaMMHUCTOB.

3amauamMu Kypca sBIISIFOTCS:

OBJIQJICHUE KOMIUICKCOM 3HAHHMW OCHOBHBIX IOJIOKEHHH TEOPUH CTPYKTYP M aJIrOPUTMOB
00pabOTKH JTaHHBIX;

IPUMEHEHNE TEOPETUUECKUX 3HAHUI MPU CO3/1aHUU UHPOPMAIIMOHHBIX CUCTEM;
IpUOOpETEHUE MPAKTUUECKUX HABBIKOB MPHUMEHEHUS CTPYKTYp U aJlfOPUTMOB, HEOOXOAU-
MBIX JUIsl IPOTPAMMHCTOB;

oOyueHue ucroip3oBanuto Oudmmorexkn STL mpu paspaboTke mporpaMm, — MpU 3TOM IO-
BBINIACTCS HAAGKHOCTh IPOTPAMM, UX NMEPEHOCHUMOCTD, & TAK)KE YMEHBIIAIOTCS PACXO0JIbl HA
UX CO3/IaHUe.

®opmupyemsie komneteHuu: OIIK-2; OITK-8

O6bexkTamu pohecCHOHATBLHOM ACSITENFHOCTA B paMKax M3y4yaeMOW JAUCUUTIIMHBI (MOMYJIS)

SABJIAKOTCA:

— HOporpaMMHOC obOecrneucHUe CpcaACTB BBIYHCIIMTEILHON TEXHUKU U ABTOMATU3UPOBAH-
HBIX CUCTEM (HpOrpaMMBI, IMpOrpaMMHBIC KOMIUJICKCHI U CI/ICTGMLI);
— AaBTOMAaTU3HUPOBAHHBIC CUCTCMbI O6p360TKI/I I/IH(I)OpMaLII/II/I " YIIPaBJICHUS.

2 MecTto aucuuminnbl B crpykrype OINIOIT
Juctunnuna « CTpyKTYphl U aITOPUTMBI 00paObOTKU JaHHBIX» OTHOCUTCS K O0s3aTeNbHON

gactu broka 1 muctumuma yue6Horo mnana b1.0.18.03 u npenogaetcs nBa cemectpa (IV cemectp
Il kypca u V cemectp III kypca).

[Tpuctynas Kk u3y4eHuto JUCHUILTUHBL « CTPYKTYpPBI U aJTOPUTMBI 00paOOTKH TaHHBIX»,

CTYACHT HOJIZKCH UMCTb 3HAHHW U HABBIKU 11O AUCIIUIIMHAM:

HpOI‘paMMI/IpOBaHI/IC Ha A3bIKC BBICOKOT'O YPOBHA,
I[I/ICI(peTHaH MaT€MaTuKa,
Marematudeckas JIOTHKA U TEOpH aJIrTOPUTMOB,

JlaHHast TUCHUIUIMHA SBJISETCS MPEAIIECTBYIOMIEH ISl CIeAYIOIUX JUCIUILINH!
ba3ne1 nansl,

WuTepdeiicsl THPOPMAIIMOHHBIX CUCTEM,

KomnbrotepHas rpaguxa,

[TpoexTrpoBaHre MHPOPMAITMOHHBIX CUCTEM,

WNudpopmManoHHbIE CUCTEMbI U TEXHOJIOTHH.



3 I[lnanupyemMble pe3yabTaThl 00y4eHHs 0 IUCHUIINHE

Paszoen 3anonnsemcs 6 coomeemcmeuu ¢ Kapmamu KomMnemeHyuil.
®opmupyemsbie komnereHuuu: OIK-2; OIIK-8

DopmupyeMble KOMIIE-
TeHLUH

(k00 u Haumenosanue)

Nuaukatopsbl
TOCTHKEHHUSA KOMIIETEeHIUIH
(k00 u popmynuposxa)

I[lnanupyemble pe3yJbTaThl 00y4eHUs
10 AUCHHUILINHE (MOAYJII0)

OIIK-2: CniocobeH moHu-
MaTh MPUHIIHITEI PAOOTHI
COBpPEMEHHBIX WHPOPMAIH-
OHHBIX TEXHOJIOTHH U MPO-
IPAMMHBIX CPEJICTB, B TOM
YHCIIC OTEYECTBEHHOTO
MPOU3BOJICTBA, U UCIIOJIb-
30BaTh UX MPHU PEIICHUH
3a11a4 MpoheCCUOHATBHON
JeSTSIILHOCTH

OIIK-2.1 Opuentupyercs B
CIIEKTPE ONEPALIMOHHBIX CUCTEM
Y TIPOTPaMMHBIX CPEJCTB OTe-
YEeCTBEHHOTI'0 NMPOU3BOJICTBA Ha
pBIHKE MH(OPMALMOHHBIX MIPO-
IYKTOB

3HaeT OO0IIME MPUHIIMITEI B3aMMOICHCTBUS
QITOPUTMOB W JAaHHBIX B OOBEKTHO-
OPUEHTUPOBAHHOM TEXHOJIOTUHU

3HaeT 0a30BbIC CTPYKTYPHI OpraHU3aIiH
JIAHHBIX U OCHOBHEIE aJITOPUTMBI 00paboT-
KH JIaHHBIX, IPUMEHSEMbIE B TPOTPaAMMHU-
pOBaHUK

OIIK-2.2 YcranaBianBaeT OIl-
TAMAaJTbHBIE KPUTEPHUH PAOOTHI
MPOTPAaMMHBIX CPEJICTB TIPU
pelIeHnH 3a1a4 Ipodeccro-
HaTbHOU JIeATCIIFHOCTH

YMeeT NPUMEHSATD K PEILICHUIO PUKIIAJ-
HBIX 3a71a4 0a30BBIE aNTOPUTMBI 00pabOTKH
nH(OpMaLUH, BBITOIHITE OIIEHKY CIIOXK-
HOCTH aJIrOPUTMOB, IPOTPaMMUPOBATE U
TECTHPOBATh IPOIPAMMBI

YMmeer pabortare ¢ Oubmmotexoir STL,
3HaTh €€ OCHOBHBIC KJIACCHI M AJITOPUTMBI

OIIK-2.3 Ucnons3yeT coBpe-
MEHHBIC HHPOPMAITHOHHBIC
TEXHOJIOTHH cO0pa, 00paboTKH,
XpaHeHUs U MoKucKa nHpopMa-
WU IIpU PELICHUU 3a7a4 IIpo-
(beccuoHaNbHOM HANPaBIEHHO-
CTH

BJ'IaILCCT HaBbIKaMH HUCIIOJIB30BaHUS CJI0XK-
HBIX CTPYKTYP JaHHBIX U IPOTPaMMHON
peanu3anuy alrropuTMOB 00padOTKH JaH-
HBIX JIJISl PEIICHUS 337249 PO eCCHOHAIb-
HOM HaINpaBJICHHOCTHU

Braneer HaBbIKaMM HCHIOJIB30BaHUIO OHO-
JMOTEKH [Ia0JIOHOB TPH pa3paboTKe Ipo-
rpamM JUIs TIOBBILICHUST HAaJIEKHOCTH, Tie-
PEHOCUMOCTH M COKPAILCHUS BpEMEHH Ha
pa3paboTKy

OIIK-8: Criocoben paspa-
0aThIBATH AJTOPUTMBI U
IpOrpaMMBbl, IPUTOAHbBIE
I TPaKTU4€CKOro 1mpu-
MEHEHHS

OIIK-8.1 Beibupaer HHCTpyMEH-
TaJIbHBIE CPEJICTBA, SI3bIKH ITPO-
FPaMMHPOBAHUSI U TEXHOJIOTHH
00pabOTKH TaHHBIX HA HAaYallh-
HOM 3Tarne pa3paboTKH Mpo-
PaMMHOTO MPOAYKTA

3HaeT aNrOPUTMHYECKUE SI3bIKH TIPOTPaM-
MHUPOBAHUS, OTIEPAIIMOHHBIE CHCTEMBI U
000JI0YKH, COBpEMEHHBIE CpeJIbl pa3padoT-
KH rporpaMmmHoro obecriederus (C++,
Visual Studio)

OIIK-8.2 Pa3pabatsiBaeT ajro-
[PUTMBI ¥ IPOTPaMMHBIE KOJIbI
[IPOTPaMMHBIX MOIYJIEH st
[MPaKTUYECKOTO MPUMEHEHUS

YMeeT coCTaBIsTh aJITOPUTMBI, TUCATh U
OTIIAXXUBATh KOJbI, TECTHPOBATH PabOTO-
CIIOCOOHOCTH MTPOrPaMMBI

YMeeT nporpaMMHpoBaTh TaKHE CTPYKTY-
pBl JAHHBIX, KaK CIUCKH, CTEKH, OUEPEIH,
OMHApHBIE TEPEBHs, MHOKECTBA H JIP.

OI1K-8.3 Tectupyet paboTocmo-
COOHOCTB MPOTPAMM H TIPO-
[PaMMHBIX KOMIIOHEHTOB

BJ'Ia}lCeT HaBbIKaMHM OTJIAIKW IPOrpaMMm H
nporpaMMHBIX KOMIIOHEHTOB

OI1K-8.4: IIpumeHnsieT A3bIKN
[pOrpaMMHUPOBaHHS U COBPE-
MEHHBIE ITPOTPaMMHBIE CPEJIbI
pa3paboTKK NHPOPMALTUOHHBIX
CHCTEM ISl peIeHHs TPUKIal-
HBIX 3a]1a4 Pa3IM4YHbIX KJIaCCOB

YMeeT nucaTh IporpamMMbl Ha SI3bIKaX BbI-
COKOTO YpPOBHSI, HCIIOJIb30BaTh WHTETPHPO-
BAaHHYIO Cpeay pa3padOTKH TPHUIOKCHUN
JUTSL pEIIEHUS] PUKJIAIHBIX 32124

Bnaneer HaBblkamMHu TPOrpaMMHON peanu-
3alMK aJITOPUTMOB OOpabOTKU JaHHBIX Ha
SI3BIKE BBICOKOTO YPOBHS HAa OCHOBE HMHTE-
TPUPOBAHHOW Cpelbl pa3pabOTKH TMPHUITO-
JKEeHHI




Pesynbrar oOydeHus: cGOpMyIMpOBaH Ha OCHOBAHHMHM TpeOOBaHUN MPohecCHOHATBHBIX

CTaH/1apTOB:

— 06.001 «ITporpammucty, 0606ménHas TpyaoBas GpyHkmus C5 - MHTerpamus mporpaMMHBIX
MOJTyJIel U KOMITOHEHT ¥ TIPOBEPKa PabOTOCIIOCOOHOCTH BBITYCKOB IMPOTPAMMHOTO MPOJIYKTA;
tpynoBas ¢pynkius C/02.5 - OcymiecTBiaeHUE HHTETPAIlMKA TPOTPAMMHBIX MOJIYJICH M KOMITO-
HEHT W BepU(UKAIMKU BBITYCKOB MPOTPAMMHOTO MPOJYKTa; O0O00OMmMEHHAS TpyaoBas
byukus D6 - Pa3paGorka TpeOoBaHUN M MPOEKTHPOBAHHME MPOrPAMMHOTO OOECIIECYEHHUS;
TpyaoBas pynkuus D/01.6 - Ananu3 TpeboBaHMii K TPOTPaMMHOMY 00€CIICUEHUIO;

4 O0BbeM TUCHUILIAHBI

J1st ouHOi popMBbI 00yUeHH S

OO0beM IUCHUIUIMHBI COCTABISACT 8 3aUCTHHIX eIMHUIILI, Bcero 288 vaca. /lucuumummHa dnra-
ercs 2 cemectpa (IV cemectp Il kypca u V cemectp III kypca):

119 yaca coctaBiseT KOHTaKTHasi paboTa 00y4arOIIerocs ¢ MpernoaBaTeem:

142 qacoB cocTaBisieT CaMOCTOSITEeNIbHAsI paboTa 00y4aromerocs.

27 4acoB OTBOJUTCS HA KOHTPOJIb.

IV cemectp:

3a4€THBIX eqUHHII — 3; Bcero yacos — 108;
34 yacoB — JCKIMOHHEIC 3aHITHUS;

34 yaca — MpaKTUYECKUE 3aHATHUA.

40 gacoB — caMOCTOsITeIbHAs padboTa

Bun npoMexyToO4HOTO KOHTPOJIS — 3a4ET.

V cemectp:

3auéTHBIX equHHI] — 5; Bcero yacoB — 180);
17 gyacoB — JIEKIIUOHHEIC 3aHATHUS;

34 yaca — mpaKTUYECKHE 3aHATHUS,

102 gyaca — camocTosTeNnbHas padoTa;

2’7 4acOB — KOHTPOJIb.

Bua npomMexyTo4HOro KOHTPOJIS — K3aMEH.

st 3a04HOi popMBbI 00yUeHH s

O0beM TUCIHUIIIMHBI COCTABISET 7 3aU€THBIX €IMHUIIBI, Bcero 252 vaca. /luciuruivna unra-
ercs 2 cemectpa (IV cemectp II kypca u V cemectp III kypca):

16 yaca coctaBiseT KOHTaKTHasi paboTa 00yUaroIerocs ¢ MpernojaBaTesieM:

223 9acoB COCTaBIISIET CAMOCTOSITEIbHAS paboTa 00yJarOIIETrOCsl.

13 yacoB OTBOJUTCS Ha KOHTPOJIb.

IV cemectp:

3auéTHBIX equHHI] — 3; Bcero yacoB — 108;
8 yaca — MpakTUYECKUE 3aAHATHUS;

96 yacoB — camocTosTeNIbHAs paboTa;

4 yaca — KOHTPOJIb

By mpoMeKyTOUHOTO KOHTPOIIS — 3a4€T.

V cemecrtp:

3auéTHBIX equHHI] — 4; BCcero yacoB — 144;

8 yaca — MpaKkTUYECKHE 3aHATHUS,

127 gaca — camocTosATeNbHAsI paboTa;

9 yacoB — KOHTPOJIb.

Bun npoMeXyTOUHOTO KOHTPOJISL — IK3aMeH.



5 Copep:xkanue IUCHUNTHHBI

Ounas popma o0yueHust
Jlekuuu npencTraBieHbl B BUIE IPE3CHTALIUM.

B ToM uncie:
KounrakTHas padora (padoTa BO B3au- CamocrosiTebHast
MOJAeHCTBHH pabora
C NpernojaBaTesieM), 4achl o0yuaromerocs,
U3 HUX 4acCbl, U3 HUX
HaumeHoBaHue U KpaTKoe coJepKaHue Yuebubie 3ans- S
pa3aesioB M TeM JMCUMILIUHBI (MO1YJIs1) Bcero THsl, HAaIIpaB- %( s
(ua- o ® JICHHBIE HA IIPO- . = E
®dopMa NpoMe:KyTOYHOH aTTecTAINH chI) < E . z o BC/ICHHE TRy =Ee 28
S | & 5 & § Wero KOHTPOIsSL =) o I o =)
10 THCHUTITHHE (MOL[yJIIO) E E E = E (KOJITOKBUYMBI, § E % :s 5 E §
S| EE § S  KOHTPOJBHBIE o % o % = 5| @
é* S 3QHATUS U JIP.). = = =
BxonsaT B npak- :E], 2
TUYCCKHUEC 3aHA- § a
THA. ~
IV cemectp
Pasnea 1. Yka3sareau pist popmupoBanus
CTPYKTYP AaHHBIX
Ha3znauenue ykazateneil. O0bsBICHHE yKa3aTee.
Omneparopsl pabOTHI ¢ yKa3zaTelasiMU. ABTOMaTHue- ] ) ) ) 6 ) )
CKHME U JUHAMHYECKHE NepeMeHHbIe. Mcronp30Banne
yKazaresnei 11 GopMUpOBaHUs JUHAMHYECKUX
cTpyKTyp. [loHsITHE CTPYKTYp NaHHBIX U UX KJIACCH-
bukanus.
Pa3pnen 2. AGcTpakTHble THIIBI JaHHBIX (AT/I).
JInHelHbIe CTPYKTYPbI
Omnpenenenne AT/I: THD U CTPYKTypa JaHHBIX, OIle-
patopsl. Knaccudukamus AT/, Jluneiinsie ctpyk- | 8 2 2 4 2 2
TYpBI: CTE€K, o4uepeib, AeK. Onepannu Haj JTUHEHHbI-
MU cnuckamu. Peanuzanms onepanuil ¢ UCIOJIb30Ba-
HHUEM MAacCHMBOB U C Nomollplo ykazarteneil. Ctek u




¢ysnkuuun. Ilepenaua mapamMeTpoB B (YHKLHIO: IO
3HAYEHHIO, TT0 CCBUIKE.

Pa3nen 3. CBs3HbIE CIMCKH

OmnpefeneHne CBA3HOTO crucka. JlocTynm K 3JIeMeH-
TaM crucka. PaboTa co CBSI3aHHBIMM CIIUCKAMH:

1. BbIBOJ Ha 3KpaH COJIEPIKUMOTO CITHCKa,

2. VYnaneHue ykazaHHOIO y37ia,

3. BcraBka y3/1a B yKa3aHHYIO MO3HUIHIO.

Omneparopsel "." u "->". JIByCBSI3HbIE CIIUCKH.

10

Pa3znen 4. TexcToBble (pailjibl 1 MOTOKH BBO-
Ja/BLIBOJA

Buyrpennee npeacrasnenue ¢daiiios. [lotoku BBo-
na/BeiBojia. COCTOSIHUE MPOTPAMMEI TIOCIIE TTOIKITIO-
YeHHS U OTKIIOUEHUS NOTOKOB. CHUMBOIBHBIN
BBOJI/BBIBOJI. OmiepaTopsl BBOJa/BeIBOA ">>" 1
H<<" .

Paznen S. /lepeBbst

PexypcuBHOe omnpeneneHue CTpykTypsl aepeBa. Oc-
HOBHbBIE NOHSTHS U ompejaeneHus. buHapHbie nepe-
Bbsa. OOxoj nepeBa: mpsMoil, oOpaTHBIH, CUMMeET-
puuHbIii. CriocoObl npesacTaBieHUs] OWHApPHOIO Je-
peBa (B BMJIE MaccHBa, C IOMOIIBIO yKazaTelneil).
bunapHbie nepeBbsl MOUCKA, UJCAIBHO cOAlaHCUPO-
BaHHBIE JIepEeBbsl U COAJaHCHPOBAHHBIC JIEPEBbS
(ABJI-nepeBbst). JlepeBbs PuboHaquu.

11

Pasnen 6. BoccranoBiieHue c0aJJaHCHPOBAHHBIX
aepeBbeB. b-aepeBbs

banancuposka y3nos. IIpasuno nosoporos. RR-
noBopoT (LL-moBoport), RL-moBopoT. Brimtouenwne u
uckimouenue B/u3 ABJI-nepeBbeB. b-nepeBbs,
OINpeJIeIIeHUE, CBOMCTBA, OCHOBHBIE OIEPALIUH.
Pabota ¢ b-epeBbsiMu.

Paznen 7. Ounenka aaroputMoB. CopTUPOBKH
CH0XHOCTH anroputma, ooo3Hadenue O-0ombIoe.
Onpenenenne nopsaka anropurma. CpaBHEHUE
CJI0)KHOCTH pa3JIMYHbIX AITOPUTMOB. BHyTpeHHHE




COPTUPOBKH (BEIOOPOM, BCTaBKAMHU, ITY3BIPHKOM).
PaccmoTpenue anropuTMoB U aHaNIU3 CJI0KHOCTH.
BricTpasi copTHpOBKA U aHATU3 CI0KHOCTH.

Pasznea 8. CoprupoBka ciausinueM. CopTupoBka
lenna

Pa30op anroputMoB COPTHUPOBKU CIUSHUEM U
coprupoBkH Llemna. Ouenku 3hHeKTHBHOCTH.

Paznen 9. I'padwbl, anropurmbl padoThI ¢
rpagpamu

OpueHTHPOBaHHbBIE U HEOPUEHTUPOBAHHBIE Ipadbl.
Onpenenenre, OCHOBHBIE IOHSTHS U CBOICTBA.
[IpencraBnenus rpados. [louck B rmyOuHy, MOUCK B
HIUPHUHY.

Paznen 10. TonoJsiornyeckasi COpPTHPOBKA.
AJITOPUTMBI OUCKA KpaT4Yaiilero myTu B
rpagax

OTHolIEeHNE YaCTUYHOTO Nopsiika. Tornojaoruyeckas
coprupoBka. Kparuaiiie nmytu B rpade.

1. ITonck kpaT4almero pacCTOSIHUA OT OJHOU U3
BEpILIUH rpaga 10 BCEX OCTAIBHBIX (AITOPUTM
Jeiikerpsl, anroput™ bennmana — ®@opaa).

2. Ilonck xpaTualinx MyTeld MEXy BCEMH ITapamMu
BepiuH rpaga (anroputm drnoiiga-Yopuenna).

3. IlepeGopHBbIe anropuT™MBbI (IIOUCK B TITyOHHY,
TIOUCK B IIUPUHY).

Pa3zpnen 11. AaropurMsl noncka. XemmpoBaHue
[TocnenoBarenbHbIN, OMHApHBINA oUCK. [loHsATHE
XelpoBaHus. Xem-tadbnuisl. Pasperienue
KoJutn3nid. @yHKIMN XemupoBaHus. OTKPBITOE U
3aKpBITOE XEIIMPOBAHUE.

Paszpnen 12. Ilouck B Tekcre. Meroasl pa3padoTku
AJITOPUTMOB

[TocranoBka 3agaun. 3ydyeHue anropuTMoB:

1. mpsiMOTO MOMCKA;

2. Kuyra, Moppuca u Ilparra;

3. boyepa u Mypa.




Pasnea 13. Pexypcust B asiropuT™Max u
CTPYKTYpPax JaHHBIX

OcHOBHbBIE TIOHATHS, TpUMEPBI. PekypcuBHBIC
aJITOPUTMBL. PeKypcust B CTpyKTypax JaHHBIX
(criucku, nepeBbs, Tpadol). OpakTanbl U UX
HCIOJIb30BAHUE.

Pasnen 14. KonnpoBanue u c:xkaTne JaHHBIX
OcHoBHbIe NOHATHS. OOpaTUMbIe U HEOOpaTUMBbIE
MeToabl. MeTozbl cxxaTHsi 0e3 moTepy HHPOpMALUU
(amroput™ Xaddmana, anroputm Jlemmnens-3uBa-
Benua). CxxaTtue JaHHBIX C TOTEPSMHU.

Paznen 15. O630p nepBoii yacTu Kypca

10

Bun npomexyTO4HOro KOHTpOJIs — 3a4éT (OayuTbHO-
pEeNTHHrOBasI CUCTEMA).

Bceero: 108 =34 + 34 + 40

108

34

34=
26+

8(BxoasT B 34 4.)

68

40

40

V cemectp

Pa3zpnen 1. CtangapTHas 0u61u0TeKa I1A0J10HOB B
si3pIKe mporpammupoBanns C++

Hlabnonusl ¢yHkuumit u kiaccoB. Illabmonel u
neperpy3ka  @ynkumid.  IIpocTpaHcTBa  HMEH.
ITocnenoBarenbHble KOHTEHHEPBI M HUTEPATOPHI.
CaolicTBa NoCI€10BaTEIbHBIX KOHTEHHEPOB.

13

Pazpnen 2. Onepaunu ¢ nocjie0BaTeJIbHbBIMU
KOHTeHHepaMu

Paznuunsie byukuuu (push_back, pop back, insert,
erase u Op.). AITOPUTMEI (sort, find, copy).

14

Pasnea 3. Onepanusi o0be1uHeHUs merge.
Kareropuu ureparopos

Anroputmsl (merge). Tunsl, onpeneneHHbIE
nosib3oBareseM. [Ipumenenue merge s CTpyKTyp
naHHbIX. Kateropuum urepatopos u onepanuu,
MPUMEHUMBIE K KaXKJI0M KaTeropruu. AJITOPUTMBbI
replace u reverse.

16

Pasznea 4. DynknuonaiabHble 00beKTHI. PaboTa ¢

14

10




N0CJIe10BATEJIbHOCTSIMH
[Tonstue npeaukara. @yHKIMOHATIbHBIE OOBEKTHI U
uX ucnoib3oBanue. Pabora ¢
MOCIIE0BATEIBHOCTAMU. AJITOPUTMBI accumulate,
count, find if u np.

Pa3zgea 5. AcconuaTuBHbIe KOHTEHEPHI

Tunbl accouuaTuBHbIX KOHTEWHEPOB. [Ipumepsl pa-
OOTHI CO CIIOBapsIMH. AJITOPUTMBI pabOTHI ¢ accomu- | 34 3 6 2 11 3 30 23
aTUBHBIMU KOHTeHHepamu. [Iporpamma «Dopmupo-
BAaHME YACTOTHOIO CJIOBaps». BUTOBbIE MHOMKECTBA.
Pasnen 6. Ananrtepsl. Padorta co ciioBapém

Crek, ouepenb, ouepenp ¢ npuopureramu. Ilapsl u
cpaBHenus. [Ipumep pabotel co cioBapéM. OCHOB-
HbIE MOHATHS 00 OTHOLIECHUSIX MEXKAY KIACCaMH.
Paszpnen 7. NP-nosinble 321244 ¥
TPyAHOpelmaeMble 3aga4un. MeToabl pa3padoTku
aJITOPUTMOB

OcHosuble onpenenenus. Knaccudukanus 3amad.
MeTtob! pazpaboTKu aIrOpUTMOB (MeTO Aekommo- | 11 2 2 4 7 7
3UIMH, IOUCK C BO3BPATOM, TUHAMUUYECKOE MTPO-
rpaMMHUPOBAHKE, METOJ] BETBEU U TPAHUIL U JIp.).
PaccmoTpenue 3anau: KOMMUBOsKEpa, XaHOWCKAst
OarrHsi, 00X01 KOHEM IIaXMaTHOM JJOCKHU, O PaHIIe)
Pasnea 8. O030p kypca 13 2 2 4 9 9
[IpomexyTrouHas arrecTanus — 3Kk3amMeH (0aTbHO-
pelTHHrOBas cuctemMa), — 27 4acos.

38 2 4 6 8 24 32

Beero: 180 = 17 + 34 + 102 + 27 (KoHTpoB) 17 | 34 g 4(“:’?’“’” B ls51 |58 44 | 102
Hroro 3a 2 cemecrpa: 288 yacos (Bkiwuas 27 288 51 |68 119 142

4ac. KOHTPOJIst)

[Ipu peanuzanuu TUCHUIUIMHBI (MOYJIsS) OPraHU3YETCs MPAaKTHUeCKas MOATOTOBKA IMyTeM MPOBEACHUS MPAKTUUYECKUX 3aHATUH, MpeaycMaTpu-
BAIOIIMX YyYacTHe OOYYarOMIMXCS B BBIMIOJIHEHUU OTIENBbHBIX DJJIEMEHTOB paboT, CBS3aHHBIX ¢ Oyaymied mpodhecCHOHATBLHOW NeSATeTbHOCTHIO
(68 gacoB).
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[IpakTHdeckasi MOArOTOBKA TAK)KE BKIIFOUACT B Ce0S OTIENBbHBIC 3aHATUS JIEKIIMOHHOTO TUIIA, KOTOPBIC MPEAyCMATPUBAIOT Tepeaady yueOHOH
nHpopManuy 00yYaOIUMCS, HEOOXOIUMOM IS MOCIICAYIOIIEIO BBIMOJIHEHHS PadoT, CBSI3aHHBIX ¢ OyAymied mpodecCHOHAIBHON NeATeIbHOCTHIO
(51 gac).

[IpakTryeckas MOArOTOBKA MPH U3yYECHUH JUCHUIUIMHBI pealn3yeTcs HEMOCPEJACTBEHHO B YHUBEpCUTETE ((umare).

3aounas popma o0yueHust
Jlexumu 1o JaHHOW TUCLHUILIMHE OTCYTCTBYIOT.

B ToMm uncne:
. CamocrosiTe1bHas
KounrakTHast padoTa (pa6oTa Bo B3auMo/1eiicTBUM
¢ IpenoaaBaTeJieM), 4achl padora
3 HIX o0yuaroerocs,
4yackl, U3 HUX
HaumMeHoBaHHUe M KpaTKoe coiep:kaHue VuyebHble 3aHs-
|
Pa3aesioB U TeM QUCHUIIHHBI (MOIYJIsT) Beero é é ) § o T::;:;:ﬁaii?_ o:; ’ ,E
®opmMa NPOMEKYTOUHOH ATTECTALINU (uacer) g § g 2 2 E Z E CHIE Ter g g g E
: gz ¢ 25| 5E|° meel o | B8 28| ¢
10 IUCUHILINHE (MOTYJIIO0) g 2 2 2 e E ° 3 S, & | KoHTpoOIsS ycme- 5 5 5 g 5
= 8| EZ gz = 2 E( = | Baemocty (kon- 32 =3 28| &
g S 27 g ” =g EEZ JIOKBUYMBI, g E = §
g % = = | & ¥ | npakthyeckue = §
5|l O KOHTPOJIbHBIE S =
3aHATHUS U Ap.)
IV cemectp
Paznea 1. Ykazarean 1Jis1 GopMUPOBAHUSA CTPYKTYP
JAHHBIX
Haznauenue ykazateneit. O0bsBieHne ykazareneid. Onepa-
TOPBI PabOTHI C YKa3aTeISIMU. ABTOMAaTHUECKUE U JHHAMH- 2 2 10 10
yeckue nepeMeHHsle. Mcnonb3oBanue ykasarenei aas
(hopMHpOBaHUs TMHAMHYECKUX CTPYKTYD. [loHsATHE CTpYyK-
TYp JaHHBIX U UX KJIACCH(PHUKAIHSIL.
Pa3nen 2. A6cTpakTHble THIIBI JaHHBIX (AT/). JIuneii-
Hble CTPYKTYPBI
Onpenenerne AT/I: TiI U CTPYKTypa JaHHBIX, ONEPATOPEIL.
Knaccudukanus AT/, JIuHelHBIE CTPYKTYpHI: CTEK, OdYe- 6 6
penpb, aek. Onepanuy Hall JMHEHHBIMH CIICKamMu. Peamnu-
3anus omeparyidi ¢ MUCIOJIB30BAaHHEM MAacCHBOB M C IIOMO-
melo ykazareneil. Ctek u ¢pynkuun. Ilepenaua mapamerpos
B (DYHKIIMIO: 110 3HAUYEHHIO, 110 CCBUIKE.
Pa3nen 3. CBs3HbBIE CTHCKH 2 5 10 10
Onpepnenenue cBsI3HOrO cnucka. JlocTynm K 31IeMeHTaM

12



cricka. Pabora co CBSI3aHHBIMHU CIIHCKAMH:
4. BseIBOA Ha 3KpaH COAEP>KUMOTIO CIIHCKA,
5. VYnaneHue yka3aHHOIO y3Ia,

6. BcraBka y3ma B yka3aHHYIO MO3HLUIO.

nn

Omnepatopsl "." u "->". JIBycBS3HbIE CIUCKH.

Pa3nea 4. TekcToBble (haiijibl U NOTOKH BBOAA/BHIBOA
BuyTtpennee npejcrasienue daiinos. [loroku BBO-
na/BeiBosia. COCTOSIHUE MTPOrPAMMEI ITOCIIC MTOAKIIOYCHUS H
OTKITIOUEHHS TOTOKOB. CHMBOJBHBIN BBOI/BEIBO. Omepa-
TOPBI BBOJIA/BBIBOJIA ">>" 1 "<<",

Pasnea 5. JlepeBbst

PexypcuBHOE ompeneneHne cTpyKTypsl aepeBa. OCHOBHBIC
HoHATUSA U onpenencHus. bunapusie nepesbs. O0xon aepe-
Ba: IPsSMOW, 0OpaTHBIN, cHMMETpUUHBIA. CrocoOBI Tpen-
CTaBJIeHUss OMHApHOro nepeBa (B BHAE MAaccHBa, C MOMO-
b0 yKa3aTeneil). buHapHbIe JepeBbs MOUCKA, UAEaIbHO
cOanaHCUpOBaHHbIE IEPEBbs U COATAHCHPOBAHHBIC IEPEBbS
(ABJI-nepeBbs). [lepeBbsi PruboHayyn.

10

10

Pa3gen 6. BoccTaHoBJIeHHe cOaTaHCHPOBAHHBIX Jepe-
BbeB. b-1epeBbs

Bbanancuposka y3nos.. IIpaBuiio nosoporos. RR-nosopor
(LL-oBoport), RL-nioBOpOT. BRiTFOUEHWE U HCKITIOYCHUE
B/u3 ABJI-nepeBneB. b-nepeBss, onpeneneHne, CBOMCTBA,
ocHoBHbIe oneparnu. Pabota ¢ b-gepeBbsimu.

Pa3znean 7. Ouenka aaropurmoB. COpTUPOBKM
CrnoxHOCTh anroputMma, obo3HaueHune O-0ompmmoe. Onpe-
JieTIeHue Topsiyika anroputMa. CpaBHEHHE CIIOXKHOCTH pas3-
JUYHBIX AITOPUTMOB. BHYTpeHHNE COPTHPOBKH (BHIOOPOM,
BCTaBKaMH, Iy3bIpbKOM). PaccMoTpeHne anroputMoB 1
aHaJIM3 CIIOAKHOCTU. bpICTpast COpTUPOBKA U aHAIIU3 CIOXK-
HOCTH.

Paznen 8. CoprupoBka causinnem. Coptuposka llenaa
Paz6op anropuTMOB COPTHPOBKHU CIMSHUEM M COPTUPOBKH
[enna. Onerxu 3 PeKTUBHOCTH.

Paznen 9. I'padnl, anropurmbl padoThl ¢ rpagamu
OpueHTHPOBaHHbBIE M HEOPUEHTUPOBAHHbIE TPA(HI.
Onpeznenenue, OCHOBHBIE OHSATHS U CBOMCTBA.
[IpencraBnenns rpagos. [Touck B riryOnHy, TIOMCK B
HIUPUHY.

Pazgen 10. Tonmosornyeckasi COpTHPOBKA. AJITOPUTMBI
MOMCKA KpaTyaiiero myTu B rpadax

OTHoeHne yacTu4HOro nopsiaxa. Tononornyeckas
coptupoBka. Kparuaiimue myTH B rpade. 1.

13




Tlouck xkpaT4aiiiiero paccTossHUs OT OJHOW U3 BEPILIUH
rpada 10 BceX OCTaIbHBIX (aIropuT™ JIeHKCTPBI, aITOPUTM
bennmana — ®opna).

2. Ilouck kpaTyaiimnx myTei Mex Iy BCEMH apaMu
BepmH rpada (anroputm Pnoiina-Yopiienia).

3. IlepebopHbIe anropuT™bI (TIOUCK B TITyOHHY, TIOMCK B
HIMPHHY).

Paznea 11. AiroputMbl NoucKa. XelIMPOBaHUE
[MocnenoBarenpHEIN, OMHAPHEIA TOUCK. [loHATHE
XEIUPOBaHUsA. XenI-Tabiubl. Pazpemenne KOUH3ui.
Oynrkun xemupoBanus. OTKPHITOE U 3aKPBITOE
XEIIHPOBAHHKE.

Pasnea 12. [louck B Texcre. MeToabl pa3padoTku
aJITOPUTMOB

[ToctanoBka 3anaun. U3yyeHune anropuTMoB:

4. TOpsMOro MOWUCKA,;

5. Kuayra, Moppuca u IIparra;

6. boyepa u Mypa.

Pa3nea 13. Pekypcusi B aIropuTMax u CTpyKTypax
JAHHBIX

OCHOBHBIE TIOHATHS, IPUMEPHL. PeKypCUBHBIE alITOPUTMBL.
Pexypcus B CTpyKTypax JaHHBIX (CIUCKH, IEPEBbS,
rpadsr). Dpakralibl ¥ UX HCIOIb30BAHHUE.

Pasnea 14. KonupoBanue u c:xxkaTue JaHHbIX

OcHoBHEIe MOHATHS. OOpaTUMBIE 1 HEOOPATHMbIE METO/IBL.
Metoms! cxxatus 6e3 motepu HHPOPMAIUH (AITOPUTM
Xagdmana, anmropurm Jlemmens-3uBa-Benua). Cxxarne
JAHHBIX C MOTEPSIMH.

Bcero: 108 (8 + 104 + 4 KOHTpO.JIb)

108

96

96

IIpoMeskyTOUHBIH KOHTPOJb — 3a4€T (4 yaca)

V cemecTp

Paznea 1. Cranaapraas 0u0aMoTeKka madJI0HOB B
si3bIKe mporpamMmmuposanus C++

[Ta6monsl pynkumii U kimacco. 111abnoHBl U meperpyska
¢yaxouit.  [IpoctpanctBa wmmeH. [locnemoBatenbHbIE
KOHTEHHepHsl W uTepaTopbl. CBOWCTBA MOCIIEAOBATEIHHBIX
KOHTEUHEPOB.

18

18

Pa3nen 2. Onepanuu ¢ nocjieaoBaTeJJbHbIMU
KOHTelHepaMu

Pasmuuanste dyukunu (push_back, pop back, insert, erase u
Op.). Asroputmsl (sort, find, copy).

26

26

Pazgen 3. Onepanus oobequnenns merge. Kareropnu
HTEpPaTopoB

10

10

14




Anroput™mel (merge). THIIBI, onpeieIeHHBIE
nonb3oBareneM. [IpuMeHeHue merge s CTPYKTYp
JaHHbIX. Kateropuu urepatopos u onepanum,
NPUMEHUMBIE K KaXK/I0H KaTeropuu. AIrOpUTMBI replace u
reverse.

Pa3nen 4. ®yHkuuoHaabHble 00beKThI. PadoTa ¢
NoC/1eJ0BATEIbHOCTAMHU

[NonsTre npeaukara. OyHKIMOHAIBHBIE 00BEKTHI H UX 20 20
ucronb3oBaHue. PaboTa ¢ mocne10BaTeIbHOCTIMH.
Anroput™mbl accumulate, count, find if u nip.

Pa3nen 5. AccounatuBHble KOHTelHePbI

Tumsl acconmaTHBHBIX KOHTEHHEpOB. [Ipumepsl paboThl co
CIIOBapsIMU. ATITOPUTMBI PabOTHI ¢ ACCONMATHBHBIMU KOH- 2 2 26 26
teiiHepamu. IIporpamma «PopMHpOBaHUE YACTOTHOTO CIIO-
Baps». bBUTOBbIE MHOKECTBA.

Pazgen 6. Anantepnl. PadoTa co ciioBapém

Crek, ouepenib, ouepes ¢ npuopureramu. [lapsr u cpaBHe-

Hus. Ilpumep pabotsl co crnoBapéMm «Tenedonnslit crpa- 2 2 10 10
BOYHHUK». OCHOBHBIE TOHATHS OO0 OTHOIICHUSX MEXKIY
KJIaCCaMH.

Pasneus 7. NP-noJiHblie 3a1a4y M TPyAHOpPeLIaeMble
3aga4yu. MeToabl pa3padoTKu aJropuTMOB

OcHoBHbIe onpeneneHust. Kimaccugukanms 3aqad. MeToast
pa3paboTKH aNrOPUTMOB (METOT IEKOMITO3UIIHH, TIOUCK C
BO3BPATOM, JHHAMHYECKOE IPOTPAMMHUPOBAHUE, METO/]
BETBEH W rpaHuI u 1Ip.). PaccMoTpeHne 3aqau: KOMMHUBOSI-
Kepa, XaHoWcKas OamrHs, 00X01 KOHEM IaXMaTHOH TOCKH,
0 paHIe)

Bcero: 144 (8 + 127+ 9 koHTpOJIb) 144 - 8 8 127 127

IIpomesxkyTouHasi arrecTauus — 3a4€T ¢ OLeHKoM (9 ya-
COB)

Hroro: 252 =16 + 223 + 13(koHTPOJIb) 16 16 223 223

17 17

[Ipu peanuzanuu TUCHUIUIMHBI OPraHU3yeTCsl MPaKTUYeCKas MOJrOTOBKA MyTEM IPOBENEHHUS MPAKTHUYECKUX 3aHATUH, MpedyCcMaTpHUBAIOIINX
yuyacTre 00y4aroIuxcs B BBIIOJHEHUH OTJENIBHBIX 3JIEMEHTOB padoT, CBSI3aHHBIX ¢ Oyymieil npodeccuoHanbHON AeaTenbHOCThIO (16 yacos).

IIpakTHyeckas MOArOTOBKA TAK)KE BKIIIOYAET B c€0s CaMOCTOSATENbHYIO Pa00Ty, HEOOXOAUMYIO AJIs IOCIEAYIOLErO BBIIOIHEHUs padoT, CBsA3aH-
HBIX ¢ Oyaymiel npodeccnoHanbHOI nesTenbHOCThIo (223 yaca).

IIpakTryeckast MOArOTOBKA NP N3YYEHUH JUCLUIUIMHBI PEaIn3yeTcsl HEMOCPEICTBEHHO B yHUBepcuTeTe ((punmaine).
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6 IlepeyeHb y4eOHO-METOAMYECKOT0 0OecIieYeHUs M0 JUCHUILIIHHE
Jiia obecriedeHust peann3aliuy MporpaMMbl TUCHUIUIMHBI pa3padOTaHbI:

—  MCTOAUYCCKUC MATCPHUAJIBI K ITIPAKTUUCCKHUM 3aHATUAM,

— METOJMYECKHE MaTepHalIbl 10 OPraHU3allMK CAMOCTOSATENLHOM paboThl 00yJaromuXcs;

— MCTOAUYCCKHEC MATCPHUAJIbI 10 OPraHu3aluu U3YUCHUA JUCHUIIIMHBI C IPUMCHCHUEM 3JICK-
TPOHHOTO O0YYEHUS, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH;

— MCTOAUYCCKNC PCKOMCHIAALIUN JJIA 06yqa101unxc;1 C OrpaHUYCHHBIMU BO3MOXKXHOCTSAMHU 3]10-
POBBS M MHBAJIHM/IOB 10 OCBOSHHIO POTPAMMBbI JUCIUTLIHHEI,

— METOAMYECKOe 00eCTIeYeHHe HHHOBAIIMOHHBIX (DOpM YyUeOHBIX 3aHATHH.

ABTOpPOM OBUIO HAMMCaHO U W3JAHO yueOHoe mocodue «lcrmonp3oBaHue cTaHgapTHON OHO-
nmuoteku mabnonoB STL B mporpaMMupoBaHUU CTPYKTYP U allTOPUTMOB 00pabOTKU JAHHBIXY.

B y4eOHOM mporiecce UCTIONB3YIOTCS aKTUBHBIC W MHTEPAKTUBHBIE (POPMBI: 00CYKJIEHUE OT-
JIENbHBIX pa3/iesioB AUCIMILTUHBI, OMPOCHl HA 3aHITHUSIX, COBMECTHOE M CAMOCTOSITENIbHOE PellleHne
CTYJEHTaMH NPAKTUYECKUX 3a]1a4 U 3aJIlaHul, pa300p KOHKPETHBIX 3a/laHuM.

MeTtoauyeckie MaTepHalibl MO AUCHUILIUHE U 00pa3oBaTeIbHON MporpaMMe B IEIOM Mpe-
CTaBJICHBI Ha OUITMAIBEHOM caiiTe oOpa3oBaTenbHON opranu3anuu (pazaen «CeeneHus 06 oopaso-
BaTeNIbHOW opranu3anum» — Obpazosanue — OOpa3oBaTenbHbIE IPOIPaAMMBI).

7 ®OHABI OLIEHOYHBIX CPEICTB MO ANCIUILJIMHE

Jnist arTecTanny 00yJaromuXxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTHKEHUHN TTOATAITHBIM
TpeOoBaHUsIM 00Pa30BATENBHOM MPOrpPaMMBI MO JUCHUIUIMHE pa3paboTaHbl (POHIBI OLIEHOYHBIX
CPEACTB, TIO3BOJIAIONINE OLCHUTH pPE3YyJbTaThl OOY4YeHUs (3HAHUS, YMCEHHUS, HAaBBIKH) W
chopMupoBaHHbIe ((HopMHUpPyEeMbIe) KOMIIETCHIUH.

Ot  (OHIBI BKIIOYAIOT TEOPETUYECKHE BOIPOCH], THIIOBBIC IPAKTHUECKUE 3aJaHUs,
KOHTPOJIbHBIE pabOTHI, JOMAITHIE PA0OTHI, TECTHl M WHBIE OIICHOYHBIE MAaTEePHAJIbI, HCTIIOIb3yEeMbIC
IIPU MIPOBEAECHUH MPOLEAYP TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallny.

@DOH/IBI OIIEHOYHBIX CPE/ICTB MPEACTABICHBI B TPUIIOKEHUN K pabodeil mporpaMme.

ITpu HEOoOX0IMMOCTH O0y4arolIecs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI U HHBA-
JUIBI 00€CTIeUNBAIOTCS OIICHOYHBIMU MaTepHrajiaMu B (hopMax, alalTHPOBAHHBIX K OTPaHHYCHHSIM
WX 37I0POBbsI U BOCTIPUATHS WH(POPMAIIUH:

JUist Ut ¢ HapyIICHUSIMH 3pEHHS:

— B II€YaTHOH (popMe YBETUUECHHBIM HIPHUPTOM,
— B (hopMe AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

— B Ie4atHoO# dopme,

— B (QOpMe DIIEKTPOHHOTO JIOKyMEHTA.

JList TuIt ¢ HapyIIeHUsIME OMTOPHO-/IBUTATENILHOTO arapara:
— B TmedaTtHo# dopme,

— B (OopMe AJIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.

8 PecypcHoe o0ecnieuenme
— Ilepeyenb JuTEepaTypsbl
Ocnosnas yueonas numepamypa
1. Konpmaes, B. JI. CTpykTypsl U anropuTMbl 00pabOTKH JaHHBIX : yueOHoe nocodue / B.J[. Koi-
naeB. — Mocksa : PUOP : UHOPA-M, 2021. — 296 c. — (Bsiciiee o6pazoBanue: bakanaspu-
at). — www.dx.doi.org/10.12737/2833. - ISBN 978-5-369-01264-2. - TeKcT : 3JEKTPOHHBIU. -
URL: https://znanium.com/catalog/product/1230215 (mara o6pamenus: 08.04.2023). — Pexum
JOCTyTa: 1O MOJIITUCKE.
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. Hpoznos, C. H. CTpyKTypsl U aIropuTMbl 00paOOTKU JaHHBIX : yuyeOHoe mocobue : [16+] / C.
H. [Ipo3nos. — Taranpor : KOxHblit penepanbublii yausepcuret, 2016. — 228 c. : cxem., ui. —
Pexxum nocrymna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493032
(mata obpamenus: 08.04.2023). — bubnumorp. B kH. — ISBN 978-5-9275-2242-2. — TekcT : 27ek-
TPOHHBIMN.
. I'puropses, A. A. MeTozp!l ¥ alropuT™Mbl 00pabOTKH TaHHBIX : yueOHoe nocodue / A.A. I'puro-
peeB, E.A. HcaeB. — 2-e u3n., nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 383 c. +
Jom. marepuainsl [DnekTpoHHBINA pecypc]. — (Boicmee oOpasoBanme: bakanaBpuar). — DOI
10.12737/1032305. - ISBN 978-5-16-015581-4. - Tekcr : oanekrponsHsii. - URL:
https://znanium.com/catalog/product/1862852 (mata obpamenus: 08.04.2023). — Pexxum pocry-
Ta: 1o MOJAIHUCKE.
. Kynbeman, T.H. Mcnonb3oBanue crannaptHoil 6ubnmoreku mabdmonoB STL B mporpammupoBa-
HUH CTPYKTYP U QITOPUTMOB 00paboTKH naHHbIX: YueOHoe mocodue / T.H. Kyneman. — Jly0-
Ha: ['oc. yausepcuter «/lyona», 2021. — 83 c.
. IlaBnosckas T.A. C/ C++. IIporpamMmMupoBaHue Ha S3bIKE BBICOKOTO ypoBHS: YueOHuk — CII06.:
[Tutep, 2007. — 461 c.: un.

Jlononnumenshasn yueonasn ntumepamypa
. Bupt H. Anroput™msl u cTtpykTypsl ganasix: [lep. ¢ anri. - 2-e usn., uchp. - CII0.: HeBckuii
Hwuanext, 2001. - 352 c.: un.
. JlangoBckuii, B.B. AnropurMel 06paboTku MaHHBIX : yueOHOe mocobue / B.B. JlannoBckuit —
HoBocubupck : HoBocubupckuii rocyaapcTBEHHBINM TeXHUYECKHI yHuBepcuteT, 2018. — 67 c. :
., tabn. — ISBN 978-5-7782-3645-5.. - Tekct : anexkrponHsii. / OBC YHuBepcurerckas
oubmmoreka onmaiiH. - URL: http://biblioclub.ru/index.php?page=book&id=574809 (nmata
obpamenus: 13.04.2020). Pexxum gocTyma: orpaHHYEHHBIN 110 JIOTUHY U TTAPOJTIO.
. IlaBnosckas T.A., llynak FO.A. C/ C++. CtpykrypHOe mnporpammupoBanue: [Ipaktukym. —
CII6.: [Turep, 2005. — 239 c.: un.; To xe 2007.- 239 c.: ui., To xke 2002.
. apdenos, . B. SA3bik Cu: kpatko u sicHO : yue6Hoe nocodue / J[.B. [TapdpenoB. — Mockaa :
NH®PA-M, 2023. — 320 c. — (Bricmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-
017910-0. - Teker : anextpoHHbI. - URL: https://znanium.com/catalog/product/1896456 (nata
obpamienusi: 16.04.2023). — Pexxum gocTyrma: 1mo moAruckKe.

— Ilepuoanuyeckue usganus

. VIHpopmaimoHHble TEXHOJIOTUN U BBIYMCIUTENIbHBIE CUCTEMbI: HAYUHBIN KypHai / Yupeaureiab
®denepanbHOE TOCYIApCTBEHHOE yupexaeHue "denepanbHblidi nccaeaoBaTenbckuid neHtp "Un-
dbopmatuka u ynpasnenue" PAH; ri. pex. [lonkos HO.C. - M.: ®I'Y ®enepanbHblii uccneaoBa-
tenbckuid neHTp "MHdopmaruka u ynpasiaenue" PAH. — XypHan Beixoaut 2 pasa B MOJIyT. —
OcHoBaH B 1995 1. - ISSN 2071-8632. — TekcT : anexTpoHHbIN. [10HBIE 371EKTPOHHBIE BEPCUA
cTareil >KypHaja JOCTYNHbI IO MOJAMUCKE Ha CalTe HAyYHOH OHIIEKTPOHHON OHOIMOTEKH
«eLIBRARY .RU»: https://www.elibrary.ru/title_about new.asp?1d=8746

. Mndopmanus u 6e30nmacHOCTb: HayuHBIN KypHat / Yupenutenu: BopoHexckuil rocyaapcTBeH-
HbI TEXHUYECKUN YHUBEPCUTET; TII. pell. Ocranenko A.I'. — Boponex: Boponexckuii rocynap-
CTBEHHBIH TEXHUYECKUI yHUBepcuTeT. — JKypHasl BBIXOAUT 2 pa3a B moiyT. - OcHoBaH B 1998
roxay. - ISSN 1682-7813. — TekcT : anekrpoHHbIil. [logHBIE 31€KTPOHHBIE BEPCUH CTATEN KYp-
HaJla JOCTYHHBl Ha caifiTe HayyHOW osyekTpoHHOH Oubmuorekn «eLIBRARY.RU»:
http://elibrary.ru/contents.asp?titleid=8748

. MudopmaTuka u cucremsl ynpapjieHUs: HaydHOe u3aHue / Yupeaurenb: AMYpPCKUil rocynap-
CTBEHHBIN yHuBepcuteT; 1. peld. E.JI. EpemuH. — bnarosemeHnck: AMypCKHil TOCyAapCTBEH-
HBIM YHUBEPCHUTET. — JKypHaJ BBIXOAMT 2 pa3za B nouyr. - OcHoBan B 2001 r. — ISSN: 1814-
2400. - Tekcrt : 3nexkTpoHHBIN. [ToTHBIE AIEKTPOHHBIE BEPCUU CTATEH KypHayia AOCTYIHBI Ha
caiite Hay4HOU IEKTPOHHOU Ooubimorexu «eLIBRARY.RU»:
https://www.elibrary.ru/contents.asp?titleid=9793
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https://portal.issn.org/resource/issn/2071-8632
http://elibrary.ru/publisher_about.asp?pubsid=1214
http://elibrary.ru/publisher_about.asp?pubsid=1214
https://portal.issn.org/resource/issn/1682-7813
http://elibrary.ru/contents.asp?titleid=8748
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://portal.issn.org/resource/issn/1814-2400
https://portal.issn.org/resource/issn/1814-2400

4. IlporpamMMHBIE TPOIYKTHI W CHCTEMBI: MEXKIyHApOJIHBI HAy4YHO-NIPAKTUYECKHH >KypHan /
VYupenurens: Kynpusuos B.IL.; ri. pen. Casun I'.1. - TBeps: LlenTpnporpammcucTem. — xyp-

HaJl BBIXOJUT 2 pa3a B osyr. - OcHoBaH B 1988 romy. — ISSN: 0236-235X. - — Tekcr : anek-
TpOHHBIA. — IloNHBIE 3JIEKTPOHHBIE BEPCUM CTATEW IIPEACTABIICHBI HAa CalTe >XypHaja:
http://swsys.ru/

5. Cucremsblii anmuuuctparop / Yupemutens: "M3narensckuii nom "llomokeBell u mapTHEpsHI';
1. pen. I'. TTomoxeser. — M.: O01iecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO "M3marenbckuii
noMm "llonoxxesen u naptHeps!”. — XKXypHan Boixogut 12 pa3 B rox. - Ocnosan B 2002 ropay. -
ISSN 1813-5579. — Tekcr : aneKkTpoHHbIN. [10oIHBIE 2JIEKTPOHHBIE BEPCUU CTATEH KypHaja J10-
CTYHHBI II0 TOJANUCKE Ha caiiTe Hay4HOH diekTpoHHoi Oubmmorekn «eLIBRARY.RU»:
https://elibrary.ru/title about.asp?1id=9973

— IlepeyeHn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKANMOHHOI ceTu « AHTEepHET»

dnekmponno-oudauomeynvle cucmemol U 6a3vl OAHHHIX

OBbC «Znanium.comy: http://znanium.com/

OBC «Jlanby»: https://e.lanbook.com/

OBC «IOpaiit»: https://urait.ru/

OBC «YuuBepcurerckas Oubmuorexa omnainy: http://biblioclub.ru/

Hayunas snekrponnas 6udimoteka (PYHDB) «eLIBRARY.RUy: http://elibrary.ru

Hanmonanwshas anexkrponnas 6ubnuoreka (HOb): http://u36.pd/

basb1 naHHBIX poccuiickux KypHasoB komnanuu «East View»: https://dlib.eastview.com/

Hayunbvle nouckosvle cucmemst

1. ArXiv.org - HAy4YHO-TIOMCKOBAs CHCTEMa, CIICHHUATM3HPYETCS B OOJIACTSAX: KOMITBIOTEPHBIX
HayK, acTpodu3uku, GU3MKU, MaTEMaTHKHU, KBAaHTOBOW Ouosoruu. http://arxiv.org/

2. Google Scholar - mouckoBas cucrema Mo Hay4HOH JuTeparype. BritouaeT craTbu KpYyNHBIX
HAYYHBIX U3JIaTeIILCTB, APXUBBI IPEIIPUHTOB, MMyOJIUKAI[MH HA CAiTaX YHUBEPCUTECTOB, HAYUHBIX
00II1eCTB ¥ APYTUX Hay4dHBIX opranu3anuii. https://scholar.google.ru/

3. SciGuide - HaBUTaTOp MO 3apyOEKHBIM HAYUHBIM DJIEKTPOHHBIM PecypcaM OTKPBITOTO AOCTYTIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ilpogpeccuonanwvnuie pecypcot cemu « Unmepnem»

Nk W=

1. OtkpsiToe 0Opa3zoBanue https://openedu.ru/

2. Tlpoext Muunmarusaoro Hapomnoro ®ponta ObpazoBanus - MH®O-npoekr. Illkona mpo-
rpammupoBanusg Coding Craft http://codingcraft.ru/.

3. Topran Life-prog http://life-prog.ru/.

4. OpenNet www.opennet.ru.

5. Anroputmsl, MeTOABI, Iporpammsl algolist.manual.ru.

Heo0xoaumoe nporpaMmMHoe odecriedeHmne
JucnumnamHa obecrieueHa He0OXOAMMBIM JTUIIEH3UOHHBIM MMPOTPAMMHBIM 00€CTIedeHHUEM, KOTO-
poe HaxoauTcs B cBobogHOM noctyne (Microsoft Visual Studio 2019).

Heo0xonnmoe maTepuaibHO-TeXHHYECKOe o0ecneyeHmne

[TpoBeneHME MPAaKTHUSCKUX 3aHATUH O JUCIUTUTHHE MPEAOIaracT UCTIOIb30BaHUE CIICITH-
ATM3UPOBAHHBIX AyJIUTOPUHN, OCHAIICHHBIX MEPCOHATBHBIMU KOMITBIOTEpAMHU, O0HEIMHEHHBIMU B
JIOKAJIbHYIO CETh U MMEIOIIHX JOCTYH K pecypcaM riodansHoi cetn HTepHeT.

CryaeHTaM MpeoCTaBISIOTCS JIEKTPOHHBIE METOIUYECKHE MaTepuaibl, MOATOTOBICHHBIC
MPETIoIaBaTeIIeM.

Jlyist BEIIONTHEHUS 3aJJaHU CaMOCTOSITEIbHON TOJATOTOBKU O0yUaroecs: 00ecreuynBaloTCs
JUTEPATypOi, DIIEKTPOHHBIMH METOJUYECKUMH MaTepualaMH, IMOJTOTOBICHHBIMH IpEIoIaBaTe-
JIeM, a TaKKe B OMpPeNeIEHHOM MOPSIKE MOTYT MONMydYaTh AOCTYN K WH(GOPMAIMOHHBIM pecypcam
HNuTtepnera.

Komnrerorepusiit kinacc (15 1K) (o6opynoBanue B COOCTBEHHOCTH).
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https://elibrary.ru/publisher_about.asp?pubsid=21152
https://elibrary.ru/publisher_about.asp?pubsid=21152
https://elibrary.ru/publisher_about.asp?pubsid=21152
http://znanium.com/
https://e.lanbook.com/
https://urait.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://arxiv.org/
http://arxiv.org/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
https://openedu.ru/
http://codingcraft.ru/
http://life-prog.ru/
http://www.opennet.ru/
http://algolist.manual.ru/

[IpoekTop st peacTaBICHUS TPE3EHTALIHM.

O6y‘-IaIOH.II/IeC$I M3 YHCJIa UHBAJIMAOB U JIUI C OT'PaHUYCHHBIMU BO3MOKHOCTAMH 300POBbA

MOTYT HCIIOJIB30BAaTh CIICHHUAIN3UPOBAHHOC IIPOIrpaMMHOE U MaTCPHUATIbHO-TCXHUYCCKOC obecmneye-

HUC:

oOyyJaronuecs: ¢ HapyluIeHUSIMH OTIOPHO-IBUTATEILHOTO anmapara mpu HeoOX0IUMOCTH MO-
ryT MCHOJIb30BaTh aJaNTUBHBIE TEXHUYECKHUE CPEACTBA: CIEUHMAIbHO O000pYIOBaHHbBIC
JOKOMCTHKY, YBEIIMUYCHHBIEC BBIHOCHBIC KHOIIKH, KIIABUATYPHI C OOJIBIIMMH KJIaBUIIIAMH.
oOyyaromuecss ¢ OrpaHUYEHUSIMU IO 3PEHUI0 MOTYT MPOCIYIIATh JOCTYHHBIM ayauoMare-
pua WIK MPOYUTaTh TEKCTHI, YBEIMYUB MPU(T HA IKpaHE MOHUTOpA KommbioTepa. Peko-
MEH/IyeTCsl UCIOJIb30BaTh SKPAHHYIO JIYIy U JAPYTU€ BU3YaJbHbIC BCIIOMOTaTEIbHBIE CPE/I-
CTBa, YTOOBI U3MEHUTH MPUDT TEKCTA, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHH3AIIUIO C PEUbIO
U T.J., IPOTPaMMBbI SKPAHHOTO JIOCTyMa (CKPUHPUAEPHI ISl IPOYTECHUSI TEKCTOBOW MHDOP-
MaIii 4Yepe3 CHHTE3UPOBAHHYIO peUb) W/WIIM BKIIOYUTH (YHKIHUIO «IKPAHHOTO AUKTOPa»
Ha MEePCOHATLHOM KOMITBIOTEpE ¢ oneparronHoi cucremorr Windows 7, 8, 10.
oOydaromiuecss ¢ OrpaHMYEHUSIMH MO CIYyXy MOTYT BOCHOJb30BaThCS KOMIBIOTEPHOU
ayIMOTAPHUTYPOH TIPHU TPOCITYIIMBAHUK HEOOXOIMMOW MH(pOpMAMU W TOPTATHBHON WH-
nykunoHHO# cuctemoit cepun «ACTOK».

[Ipu HEOOXOTUMOCTH 00yUaIOIUECs C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBA-

TuAbl 00€CTIeYNBAIOTCS MEYaTHBIMU U (HJIK) 3JIEKTPOHHBIMU 00pa3oBaTelIbHBIMU pecypcamu (o0pa-
30BaTeNbHas MporpamMma, yueOHble mocoOus U p.) B popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM
WX 37I0POBbsI U BOCTIPUATHS WH(POPMALIUU:

Jist U1 ¢ HapyIIEHUSIMH 3pSHHS

B II€YaTHON (opMe yBETUUEHHBIM MIpH(TOM,
B (hopMe€ FIIEKTPOHHOIO JOKYMEHTA,

B opme aynuodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

B IIeYaTHOM (opme,

B (hopMe IIIEKTPOHHOTO JOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:
B Ie4aTHOU opme,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (hopme aymodaiina.
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IIpunoowcenue k paboueti npocpamme OUCYUNTIUHDL
1l kypc, IV cemecmp

DOoHABI OLIEHOYHBIX cpeacre

B pesynbraTe ocBOeGHHUs MporpaMmbl OakanaBpuara 1mo HamnpasieHuto moarotosku 09.03.01
«lHpopMaTHKa M BBYHCINUTENbHAS TEXHHKA» C YYETOM HampaBleHHOCTH mporpammsl — «IIpo-
rpaMMHOC obecrieyeHre BBIUMCIUTEIBHON TEXHUKUA U ABTOMATU3HUPOBAHHBIX CUCTCM)» BBIITYCKHHK
JOJDKEH 00J1a/1aTh CIEAYIOIUMH PO(eCcCHOHATbHBIMU KOMIETCHIIUAMHU:

OIIK-2: Cnocoben nonumams RPUHYUNsL pabomuvl COBPEMEHHBIX UHGOPMAYUOHHBIX MEXHON02ULL U
NPOCPAMMHBIX CPEOCM8, 8 MOM YUCTe OMedeCm8eHH020 NPOU3B0OCMEd, U UCNOIb308AMb UX NPU
peweHuu 3a0ay npogeccuoHaIbHOU 0eamenbHOCmU
OIIK-8: Cnocoben paspabamueieams aneopummsl U RpOCPaAMMbL, NPULOOHbLe OJisl NPAKMUYECK020
npumeHeHus

B IV cemectpe BUIOM IPOMEKYTOUHOTO KOHTPOJIS SABIISETCS 324€T.

Onucanue moka3zatejiel U KpUTepPHEB OLEHMBAHMS KOMIIETEHUMH, a TaKKe MIKAJ
OLlCHUBAHUS

VWHIUKATOP IOCTHIKE- KPUTEPUU OLNIEHUBAHUS
HIS INKAJIA oneHnBanus
KOMINETEHIMHU 1
(ko1 ¥ HAMMEHOBaHNE)
HE€ 3Aa4YTECHO ‘ 3a4YTCHO

OIIK-2: Cnocoben nonumames nPUHYURBL PAOONIBL COBPEMEHHBIX UHPOPMAUUOHHBIX
mMexHo102Ull U npPOCPpAMMHBIX cpe()cme, 6 mom uucijie omeuecmeeHHo2o np0u3300-
cmea, U UCnoib3oeamsp UX npu peuieHuu 3a0au npod)eccuouaﬂbnoﬂ oeamenbHoCcmu
OIIK-2.1: OpueHTUpyeTCs B CHEKTPE ONEPAI[HOHHBIX CHUCTEM M MTPOrPaMMHBIX CPENICTB OTEUe-
CTBEHHOT'O ITPOM3BOJICTBA HAa PhIHKE MH()OPMAIMOHHBIX IPOIYKTOB

OtcyTcTBHE 3HAHUI Y 10BIETBOPUTEIBHO 3HAET OC-
He 3naer win c1abo 3HAET OC- | HOBHBIE TEOPETHYECKUE BOTIPOCHI.
HOBHbIE TEOPETHYECKHE BOIPO- | JlOMyCcKaeT OTAenbHbIe HerpyObie
CBHI. OIIMOKH, JINOO HE NOIyCKaeT
JomycKaeT MHOKECTBCHHBIE OIIHOOK

rpyOble oIHOKH.

OTcyTcTBHE 3HAHUN

He 3naer unu cnabo 3Haer Oa-
30BBIE CTPYKTYPBI JAHHBIX U
OCHOBHEBIE aJITOPUTMEI 00pa-
0OTKH JaHHBIX, TPUMCHICMBIC
B IPOTPaMMHUPOBAHKH.

3HaeT o0ImIre MPUHITUIIH B3a-
UMOJICHCTBHS aJITOPUTMOB U
IAHHBIX B 00BEKTHO-
OPUCHTUPOBAHHOM TEXHOJIO-
ruu

Y 10BNETBOPUTENHHO 3HAET 6a30-

BBIE€ CTPYKTYPBI JAHHBIX U OCHOB-

HBIE AJITOPUTMBI 00PaOOTKH J1aH-

HBIX, IPUMEHAEMBIE B IIPOrPaM-

MHPOBaHHH.

Jommyckaet oTaeIbpHbIe HerpyObIe

JloIycKaeT MHOXKECTBEHHBIE ook, MO0 HE AOIMyCKaeT

rpyOble OIMOKH. ouIMOoK

OIIK-2.2: YcraHaBIMBaeT ONTUMAIbHBIE KPUTEPUN PaOOTHI TPOrPAMMHBIX CPENICTB TPH pe-
IICHUH 331249 PO ecCHOHATIBHOM JesITeNbHOCTH

3HaeT 6a30BbIE CTPYKTYPHI
JAHHBIX ¥ OCHOBHBIE aJITO-
PUTMBI 00pPa0OTKH JJAHHBIX,
NpUMEHsSIeMbIE B IIPOTPaMMU-
POBaHUH

YMeeT NpUMEHSATS K pelie-
HUIO MIPHUKJIAIHBIX 3a1a4 Oa-
30BbI€ alITOPUTMBI 00PabOTKH
MH(OpMALINH, BBITOIHITH
OILIEHKY CJIO)KHOCTH aJITOpHUT-
MOB, [IPOrPaMMHUPOBATh U
TECTUPOBATh NPOrPAMMBI

OT1cyTcTBHE YMEHHUN WITH
JIEMOHCTPHUPYET YaCTHIHOE YMe-
HHUE TIPUMEHATH 0a30BbIe ajro-
pUTMBI 06paboTKH HHPOPMALINH,
BBINOJIHATH OIIEHKY CJIOXHOCTH
ITOPUTMOB, IIPOIPaMMHUPOBATH
U TECTUPOBATH NTPOTPAMMBI.
Jlonyckaet MHOXeCTBEHHbIE
rpyObie OMIHOKH.

JeMoHcTpupyeT ya0BIE€TBOPHU-
TeNbHOE yMEHHE NIPUMEHSTh
0a30BbIe ANTOPUTMBI 00PaOOTKH
nH(popMaInH, BHIIOIHATH OLIEH-
Ky CJIO)KHOCTH aJI'OPUTMOB,
MIPOrpaMMHpPOBATh U TECTHPO-
BaTh NPOTPaMMBL.

Jomyckaer oTeNbHbIE Herpy-
Oble ommOKH, MO0 He AOIyCKa-
€T oUIMOOK
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OIIK-2.3: Hcnonb3yeT coBpeMeHHbIE HHPOPMALMOHHBIE TEXHOIOTHH cOopa, 00paboTKH, Xpa-
HEHMS U IOMCKA MH(POPMAIMK NPH PELICHUH 3a/1a4 IPOoecCHOHAIbHON HAallPaBICHHOCTH

BrnaseeT HaBBIKAMU HCIIOIb-
30BaHUS CIOKHBIX CTPYKTYP
JTAHHBIX U TIPOTPaMMHOM pea-
JIU3AIHAA aJITOPUTMOB 00pa-
OOTKH JTAaHHBIX JUTS PEIICHUS
3a7a4 npoecCHOHATBHOM
HaNpaBJICHHOCTH

He Bnageer nim neMoHCTpupyeT
HU3KUH YPOBCHb BJIaJICHUS
HaBBIKAMH HCIIOIb30BaHUS
CIIOXHBIX CTPYKTYp JaHHBIX U
NIPOTrpaMMHOM peanu3aluu aj-
TOPUTMOB 00pabOTKH JaHHBIX.
JlomyckaeT MHOKECTBEHHbIE
rpyObIe ONMIHOKH.

JleMOHCTpHpPYET YyIOBIETBOPH-
TENBHBIA YPOBEHD BIIAJACHHS
HaBBIKAMH HCIIOIb30BaHUS
CJIOXHBIX CTPYKTYP JAHHBIX U
MIPOTrpaMMHOM peanu3aluu aj-
TOPUTMOB 00pabOTKH JaHHBIX.
Jlomyckaet oTaeNbHbIe Herpy-
Oble ommOKH, MO0 He AOIyCKa-
€T OLIMOOK

Brnaneer HaBBIKaMU HCTIOJNB-
30BaHUIO OMOIMOTEKH IMIa0-
JIOHOB TP pa3paboTKe Mpo-
rpaMM JUTS TIOBBIIICHHS
HaJIEKHOCTH, IEPEHOCHUMOCTH
Y COKpAIICHUS BpEMEHH Ha
pa3palboTKy

He Bnaneet uim 1eMOHCTPUPYET
HU3KHUI YPOBEHD BJIaJICHUS
HaBBIKAMU HUCIIOJIL30BAHUIO ONO-
JIMOTEKH 11a0JIOHOB.

JlomyckaeT MHOXXECTBEHHbIC
rpyObIe OMNOKH.

JleMOHCTpHpPYET YIOBIETBOPU-
TEJILHBIA YPOBEHB BJIAJICHUS
HaBBIKAMHU HCIIOJIB30BAHUIO OUO-
JINOTEKH 11a0JI0HOB.

Jonyckaer oTaelbHbIe Herpy-
Oble OmMOKM, THOO HE NOIMyCcKa-
€T OIINOOK

OIIK-8: Cnocoben pazpabamuoieams ancopummsl u RPOZPAMMbL, RPULOOHBIE 01 RPAKMU-

UEeCK020 npumenenus

OIIK-8.1 Bribupaet HHCTpYMEHTAIbHBIE CPEACTBA, S3BIKU MPOrPAMMHUPOBAHHS U TEXHOJIOTHH
00pabOTKH TaHHBIX Ha HAYAIHHOM 3Tale pa3paboTKH MPOTPAMMHOTO MPOIYKTA

3HaeT ANrOpUTMUUECKUE
SI3BIKU [IPOrPAMMHUPOBAHMUS,
OICpalfMOHHbIC CUCTEMBI U
000JI09KH, COBpEMEHHBIE
cpenbl pa3paboTKU Mpo-
TPaMMHOTO 00eCTICUCHUS
(C++, Visual Studio)

OTcyTcTBUE 3HAHUH.

He 3HaeT unu cnabo 3HaeT oc-
HOBHBIE TEOPETHYECKHE BOIIPO-
CBI.

JHormyckaeT MHOXKECTBCHHbIE
rpyObIe OMNOKH.

Y 10BIETBOPUTENIBHO 3HAET OC-
HOBHBIE TEOPETHYECKUE BOMPO-
CHIL.

Jlonyckaet OT/elbHbIe Herpy-
Oble OmMOKM, THOO HE NOITyCcKa-
€T OIINOOK

OIIK-8.2 Pa3pabaTbiBacT aIrOPUTMBI M IPOTPAMMHBIE KOJIbI

IMPAKTHUYCCKOT'O IPUMCHCHU A

MPOTPaMMHBIX MOJYJICH IS

YMeeT coCTaBIsTh AJITOPUT-
MBI, ITINCATh U OTJIAXKNBATHh
KOJIbl, TECTUPOBATh paboTo-
CHOCOOHOCTH MPOrPaMMBbI

OTtcyTcTBHE YMEHUN WU
JEMOHCTPHPYET YaCTUIHOE yMe-
HHE COCTaBIIATH aJITOPUTMEI,
NHCcaTh ¥ OTIAXKHUBATH KOJIBI,
TECTHPOBaTh paboToCIOCO0-
HOCTB NIPOTPaMMBI.

Jonyckaer MHOKECTBEHHbIE
rpyObIe OMMOKH.

JeMoHCTpHpYET YIOBIETBOPH-
TeNIbHOE YMEHHE COCTaBIISTh
AJITOPUTMBI, ITUCATH U OTJIAXKU-
BaTh KOJIbI, TECTUPOBATH pabOTO-
CIIOCOOHOCTB ITPOTPaMMBEI.
Jlonmyckaer oTAelbHbIE HErpYy-
Oble omuOKu, MO0 HE TOMyCcKa-
€T OIHUOOK

YMeeT nporpaMmMupoBaTh
TaKkHue CTPYKTYPHI JaHHBIX,
KaK CIIMCKH, CTEKH, OUepe.IH,
OMHapHBIE AePEBbs, MHOXeE-
CTBa U JIp.

OTtcyTcTBHE YMEHUN WU
JIEMOHCTPHPYET YaCTHIHOE yMe-
HHE IPOrpaMMHUPOBATH CIIOKHBIE
CTPYKTYPBI JaHHBIX.

JlomyckaeT MHO>KECTBEHHBIE
rpyObIe OMHOKH.

JleMOHCTpHUPYET yIOBICTBOPH-
TEJIBHOE YMEHHE POrPaMMHPO-
BaTh CIIOXKHbIE CTPYKTYPbI JaH-
HBIX.

Jomnyckaer oT/ebHbIE Herpy-
Oble ommOKH, MO0 He JAOITyCKa-
€T o1MOoK

OIIK-8.3 Tectupyet paboTOCHOCOOHOCTh MPOrPaMM ¥ IPOTPAMMHBIX KOMIIOHEHTOB

BnaueeT HaBbIKaMH OTJIAaJKH
ImporpaMm 1 nNporpaMMHbIX
KOMIIOHCHTOB

He Bnaneer win 1eMOHCTPUPYET
HU3KUHI YPOBEHb BIIaJCHUS
HaBBIKaM# OTJIAJIKH ITPOTpaMM U
MPOTrPAMMHBIX KOMIIOHEHTOB.
Jlomyckaet MHOXECTBEHHbIE
rpyObIe OMHOKH.

JeMoHcTpupyeT ya0BIE€TBOPHU-
TENbHBIA YPOBEHD BIIA/ICHHS
HaBbIKAMH OTJIQJIKU TIPOrPaMM H
MIPOTPaMMHBIX KOMIIOHEHTOB.
Jomnyckaer oT/ebHbIE Herpy-
Oble ommOKH, MO0 He JAOITyCKa-

€T OIIMO0K

OIIK-8.4: [IpumMeHseT SI3bIKH MPOrPaMMHUPOBAHUS M COBPEMEHHBIE IPOTPAMMHEBIE CPENIbl pas-
paboTku HHPOPMAIIMOHHBIX CUCTEM sl peICHHs IPUKIAHbIX 33184 Pa3IMYHBIX KJIACCOB

VYMmeer nucarb nporpaMmmsbl Ha
A3BIKaX BBICOKOI'O YPOBH:I,
HCIIOJIb30BAaTh UHTCTPUPO-

OTcyTcTBHE YMCHHUN WITH
JEeMOHCTPHPYET YaCTHIHOE yMe-
HUE MMUCATh MPOTPAMMEI Ha S3bI-
KaX BBICOKOT'O YPOBHSI, HCIIOJIb-

JleMoHCTpHpPYET YIOBIETBOPHU-
TEJIEHOE YMEHHE MUCaTh Ipo-
rpaMMBbI Ha S3bIKaX BBICOKOTO

YPOBHS, UCIIOJb30BATH UHTCTPU-
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MMPUKIIAAHBIX 3a1a4

BaHHYIO cpery pa3paboTku
HPUIOKEHUH A1 peIeHHs

30BaTh MHTETPUPOBAHHYIO CPELY
pa3paboTKU MPUIOKEHHH.
JlomyckaeT MHOXKeCTBEHHbIE
rpyObIe OMIHOKH.

POBaHHYIO cpeay pa3paboTKu
TIPUIIOKECHUN.

Jlomyckaet oTaeNnbHbIe Herpy-
Oble ommOKH, MO0 He AOIyCKa-
eT omuboK

Brnaneer HaBbikamu mpo-

HUH

IpaMMHOM peanu3aluu ajro-
PUTMOB 00paOOTKU TaHHBIX
Ha SI3BIKE BBICOKOTO YPOBHS
Ha OCHOBE MHTETPUPOBAHHOU
cpelbl pa3pabOTKU MPUITOKE-

He Bnaneer nim neMoHCTpUpyeT
HU3KUH YPOBEHb BIJIa/ICHUS
HaBBIKaMH IIPOTPaMMHOIT peasy-
3aliH aJITOPUTMOB 00pabOTKH
JaHHBIX Ha SI3BIKE BHICOKOTO
YPOBHSI Ha OCHOBE HHTETPUPO-
BaHHOU Cpeabl pa3padOTKH MPH-
JIOKEHHH.

JlomyckaeT MHOKECTBEHHbIE
rpyObIe OMIHOKH.

JleMOHCTpUpYET YIOBIETBOPH-
TENBHBIA YPOBEHD BIIAJACHHS
HaBBIKAMH TIPOrPaMMHOM peanu-
3aliH aJTOPUTMOB 00PabOTKH
JAHHBIX Ha SI3BIKE BBICOKOTO
YPOBHS Ha OCHOBE HHTETPHPO-
BaHHOU Cpeabl pa3padOTKH MpH-
JIOXKEHUH.

Jlomnyckaet oTaeNnbHbIe Herpy-
Oble ommOKH, MO0 HE AOIyCKa-
€T OLIHO0K

banubHo-peiiTUHIOBasi cucTeMa
[Tpu GaTbHO-PEUTUHIOBOM CHCTEME BCE 3HAHMS, YMEHHUS U HaBBIKH, IPUOOpETaeMbIE CTY-
JCHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUILINHBI, OICHUBAIOTCS B Oajiax.
OreHka kayecTBa pabOThI B PEUTUHIOBOM CUCTEME SIBJISIETCS HAKOIMUTEIbHON U UCIIOJIb3Y-
€TCsl JJIS OLIEHUBAHUSI CUCTEMHOM pabOThI CTYICHTOB B TEUEHHE BCETO MEPHUOJIa OOYUCHHS.

[To wuroram paGoOTHI B CEMECTpe CTYACHT MOXKET MONy4uTh MakcumaibHO 100 Oanos.
Hrorosoii popmoii koHTpos B IV cemecTpe sBisIeTCs 3a4erT.

B teuenue IV cemectpa cTyaeHT MOXKeET 3apaboTaTh OaJLIBI 32 CJIEIYIONINE BUIBI paloT:

Ne Bun pabotsl Cymma OamioB
PaboTa Ha MPaKTHYECKUX 3aHATHUSIX 34
KonTtposnbHble paboThl 49
(ITP-2.1, ITP-2.2, TTP-2.3, TTIP-2.4)

3 AynuTOopHbIe 3aHATHUS (ITOCEIIEHUE) 17
HWroro: 100

Ecnu x MOMEHTy OKOHUaHHUsI ceMmecTpa CTylneHT Habupaer 70 OGamioB, TO OH MONydYaeT
OIICHKY «3a4TeHO» aBToMartuuecku. Eciu ctyneHT He HaOpan MUHHMabHOro uucia 0amioB (70
0aJIoB), TO OH B 0053aTENILHOM MOPSIIKE JTOJKEH CIaBaTh 3a4eT.

Texymmi

KOHTPOJIb  yCIIEBAEMOCTH

OCYHICCTBIIACTCA B

nporecce

MIPAKTUYECKUX M CAMOCTOSATENBHBIX padOT B COOTBETCTBUU C HUKETIPUBEIEHHBIM Ipaukom.
I'paduk BBITIOIHEHUSI CAMOCTOSITENLHBIX padoT cTyaeHTamu B IV cemecTpe

BBIIIOJTHECHU A

Busr Henenn yaebHOTO mporniecca

pabor 1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17
T1P-2.1 B3 33

T1P-2.2 B3 33

T1P-2.3 B3 33

T1P-2.4 B3 33

[1P-2 — koHTpONBHAs paboTa (JIOMaIIHSA)

B3 — BeIgaya 3amanus

33 — 3ammra 3agaHusd
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Bonpocs k 3a4éty no gucuuninie «CTpPyKTypbI H a1ropuTMbl 00padoTKH JAHHBIX)

CTpYKTYpBbI JaHHBIX

e A

— e e e e e e ek
O 002N N B W — O

[\
=)

21.

22.

23.
24.
25.
26.
27.
28.
29.

30.
31.
32.

[Tonstue abctpakrHoro tuna JaHHbix (AT/).

JluneliHbie CTPYKTYpHI JaHHBIX. O0JIacTH TPUMEHEHHS.

AbcTtpakTHblii cniucok. Onpenenenue, CBOMCTBa, ONepaIum.

Peanu3anus ciyckoB B BU/I€ MACCHBA M HA OCHOBE yKazaTesei.

PaboTta co cBA3aHHBIMU CIIMCKAMU: BBIBOJ HA 3KpaH, yIaJIeHUE U BCTaBKa y3JIa.
AOcTpakTHbI cTek. Onpenenenre, CBOMCTBA, OTICPAIIHH.

Peanu3zanus cTeka ¢ IoMOILIbI0 MaCCUBa, OAHOCBA3HOTO CIIUCKA.

AoOcTpakTHas odepennb. OnpeaeeHne, CBOMCTBA, ONEpalliy.

Henuneitapie cTpyKTypsl JaHHBIX. O0IaCTH TPUMEHEHHUS.

. HepeBbsi. PexypcuBHoe onpenenenne. OCHOBHBIE MTOHSTHS.

. O6nactu NpUMEHEHUs JEPEBbEB.

. O0xox nepeBa: mpsAMOi, 0OpaTHBINA, CHMMETPUYHBIH.

. Omrepatopsl paboOTHI C IEPEBBSIMHU.

. AGcTpakTHOe OuHapHOe aepeBo. OmnpeneneHue, CBOICTBa, ONepaluu.

. [lomHOE, coBepiIeHHOE U cOaaHCHPOBAaHHOE OMHAPHBIE JIEPEBbSI.

. ABJI — nepeBbs.

. Peanu3zanus 6GuHapHOTro JepeBa B BUJIE MaccHBa U ¢ IOMOIIbIO YKa3aTelleu.

. IBoruHOE IepeBO MOUCKA.

. OpuentupoBansblii Tpad. OCHOBHBIE MOHATUS M TepMuUHOJorHs. Omeparopbl paboThHI ¢

oporpadom.

. Peasiuzanust opueHTHpoBaHHOTO rpada C MOMONIBIO MATPHUIIBI CMEXKHOCTH M CITUCKOB

CMEKHOCTH.

HeopuentupoBannsiii rpad. OCHOBHBIE MOHATHS M TepMHHOJOTUS. HeopueHTHpoBaHHBIM
rpa¢ 1 onepaTopsl paboThl C HUM.

Peanu3zanuss HEOPHEHTHPOBAHHOIO rpada C MOMOIIbI0 MAaTPUIBl CMEKHOCTH U CIHCKOB
CMEKHOCTH.

I'padst kak aOCTpaKTHBIE TUITHI JAHHBIX.

Ob6nactu npuMeHeHus rpados.

Kparuaiimme mytu B rpade. Pa3nuuHblie anropuTMsl.

3anaua o «KeHUrcOeprckux Mocrax.

B-nepeBbsi. OcHOBHBIE OHSTHS, ONPEEIICHUS U IPUMEPBI UCIOTIb30BaHUSI.

TaGnuiel ¢ IPAMBIM JOCTYIOM M X3III — TaOJIMIIBIL.

[TonsiTue xen-pynkuuu, TpeboBaHus K Xem-QyHKINU, TpUuMepsl Takux ¢yHkuui. [londarue
KOJUIU3HU.

Pazpemenne komm3uii ¢ MOMOIIBIO METO/1A LIETIOYEK.

MeTopl pacCTaHOBKHU: J€JIEHNE, YMHO)KEHNE, YHUBEPCAJIBHOE XEIINPOBAHUE.

OcHoBHbIE MOHATHUSA CKaTUsl JaHHBIX OOpaTHMble 1 HEOOPATUMBbIE METOIBI.

AJITOpUTMBI

33.
34.
35.
36.
37.
38.
39.
40.
. [lounck mo BropuyHbIM KitoyaMm. Opranusanusi ”HBEPTUPOBAHHBIX HHIEKCOB.
42.
43.

41

[Ipocroii anroput™ BHyTpeHHEN COPTUPOBKU (BCTAaBKaMU).

IIpocToii anropuT™ BHYTpEHHEW COPTUPOBKH (BBIOOPOM).

[IpocToii anropuT™ BHyTpEeHHEH COPTUPOBKHU (Iy3bIPHKOBAs).

Y coBepIIeHCTBOBAaHHBIE aJITOPUTMBI BHYTPEHHEH COPTUPOBKH (OBICTpasi COPTUPOBKA).
AJTOpUTM BHEUTIHEW COPTUPOBKHU (COPTUPOBKA CIIUSHUEM).

ANropuT™ BHEIIHEH copTupoBKHU (coptupoBka Illenna).

TlocienoBaTenbHBIN ITOUCK.

bunapHBI TOUCK.

Hcnonb3oBaHue AepeBbEB B 3a/1a4ax MOUCKA.
ITouck moactpok B Texcre (IIpsimoii mownck).
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44. TTouck moactpok B Tekcte (Anroputm boyepa, Mypa, Xopcmyna).

45. Ilouck noactpok B Tekcte (Anroputm Knyra, Mopuca, IIpatra).

46. AnroputMbl Ha rpadax (MOUCK B TIIyOHHY).

47. Anroputmbl Ha rpadax (TIOUCK B IIUPUHY).

48. AnroputMbl Ha Tpadax (TOMONIOrHYecKas COPTUPOBKA).

49. Kparuaiimme mytu B rpade. B3semennsie rpadsol.

50. Anroputm JIeHKCTpBHI.

51. Anroputm bennmana-®opaa.

52. Anroputm @noiiaa-Yopuiesnia.

53. Meroa cxarust 6e3 moteps (anroputm Xaddmana).

54. Meton cxatust 6e3 moTepb (anroputm Jlemnens-3uBa-Bemua).

55. Pexypcus. BeinonHeHue peKypCUBHOTO BbI30Ba, UCIIOJIb30BAHHUE CTEKA.

56. Pexypcus ¢ Bo3Bparom. Perenue 3agaun 06 00x0/1¢ KOHEM IaXMaTHOM JIOCKH.
57. IlonATHE CIOXKHOCTH U Y3PPEKTUBHOCTH AITOPUTMOB 0OPAOOTKH CTPYKTYp JNaHHBIX.
58. D¢ heKTUBHOCT ANTOPUTMOB COPTUPOBKH U MOKCKA.

MeTtoauyeckue MaTepuabl K NPAKTHYECKHM H CAMOCTOATEJIbHBIM 3aHATHAM
— VYkazarenu ¥ UX NPUMEHEHHE JUIs pElIeHUs 3a/1a4 C MAaCCUBAaMU U CO CTPYKTypaMHu JIaH-
HBIX (IIPEIOCTABIIAIOTCS TOTOBBIE IIPOEKTHI).
— JIuneiiHble CTPYKTYpPHI (CTEKH) C TOTOBBIMU ITPOEKTAMHU.
— Pa3nnunble BUABI COPTUPOBOK C PEIICHUEM 3a/a4.
— CBsI3HBIC CIIUCKU C PEIICHUEM 3a7ad.
— IlporpamMmupoBaHue ouepeau 1 OMHAPHOTO JepeBa C pelIeHUEM 3ajay.
— Ileperpy3ka GpyHKIHI ¢ TOTOBBIM IPOEKTOM.
— IIpoekTsl MO CO3AaHUIO IPUIIOKEHUN B TUAJIOTOBOM PEXHUME.
— Pa3paboranHoe npuiiokeHne «Y4€T 3aBOK Ha aBUaOUJIEThI.
— PaszpaboranHoe npuioxxenne «O0Xxoa KOHEM IaxMaTHOM Tocku» (mepedop ¢ BO3Bpa-
TOM).
— Bompocsl k KOJUIOKBUyMaM 10 TEMaM:
= JIuHelHbIE CTPYKTYPBI JaHHBIX
» JlepeBbd
*= ['padsr
* B-nepeBbs, Xen-QyHKINH
*  AJroput™Mbl COpTUPOBKHU. DP(HEKTUBHOCTH AITOPUTMOB
*  AJNrOpHUTMBI IOMCKA, BKIIKOYasl IOUCK B TEKCTE
* AnroputMmsl Ha rpagax. Pexypcus
» KoaupoBaHHue U CKaTHE JaHHbBIX.

IIpumep 3a5aHusA MO AJATOPUTMAM COPTHPOBKH /ISl CaM. BHINIOJTHEHUS
1. BpmmonHUTE TPACCHUPOBKY aIrOpUTMa COPTHUPOBKU CIWSHUEM, €CIH HY>KHO
YIOPSIAOYUTH B IOPSJIKE BO3PACTAHUS CIEAYIOIINI MACCHUB:

57124351 48.
2. BpimonHuUTE TPACCUPOBKY alIropuTMa OBICTPOM COPTUPOBKHM, €CIH  HY>KHO
YIOPS0YUTH B IOPSAIKE YOBIBAaHUS CIIEAYIOIIUA MAaCCHUB:

5712418351 48.
3. BbInoiHKTE TPACCHPOBKY aJrTOPUTMa COPTUPOBKU BCTaBKaMU, €CITU HYKHO YIIOPSAIOYUTH B
nopsijike yosiBaHus cienyronuii maccus: 23 30 20 80 40 15 60.
4. BbINOTHUTE TPacCUPOBKY ainroputMa coptupoBku Illemta, ecam  HYKHO
YIOPSIAOYUTH B IOPSJIKE BO3PACTAHUS CIEAYIOIINI MAaCCHUB:

5712418351 48 33.
5. DBblInonHUTE TPacCHpPOBKY alIropuTMa COPTUPOBKH METOJOM BBIOOpA, €CIU HY>KHO
YIOPSAOYUTH B IOPANKE BO3PACTAHUSA CIEAYIOIINI MACCHB:
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31256137817 72.

6. Hanumwure, Kakoil NOPAAOK HMMEET CJIO0XHOCTh QIrOpuTMOB B 1.1 — 1.5,
ucronb3yte O(f(n)).

IIpumep 3ananus mo reMam «/lepeBbsi M rpadbi» 115l CaM. BbITIOJTHEHU S
epeBbsi. PekypcuBHOE onpeneneHue.

[Tpsimoit o6xox nepea. [Ipumep.

Ornpenenenne ABJI — nepeBbes.

[IpencraBuTh anredbpanyeckoe BhIpaKeHHE B BUJIe OMHApHOTO AepeBa U 000iTH ero,
UCTIONB3Ysl O0OpaTHBINA 00XOI:

(A+B)*(C+D)-E

Omnpenenenne opueHTupoBanHoro rpada. [pumep OI.

6. IlpencraBuTh HEOPUEHTHPOBAHHBIN Tpad B BUIE CIIUCKA CMEXKHOCTH:

N

hd

7. Jyid KakoW LeNH B aJrOpUTME IIOUCKA B LUMPHUHY UCIOIb3YETCs ouepeib?
8. Jlatb ompeneneHue myTH B rpage.
9. IlpuMEHHTH TOMOJIOTHYECKYIO COPTUPOBKY K rpady:

IIpumep utorosoro 3ananus 3a IV cemecTp ass cam. BbITIOJIHEHUS
Ornpenenenre TMHEWHOTO CIUCKA.

HeopuentupoBannsiii rpad. OCHOBHBIE MTOHSATHS U TEPMUHOJIOTHS.
COanancupoBaHHOE JIEPEBO, ONPEeTICHUE, TPUMEPHI.

[TpencraBuTh BelpaxkeHue B Buje aepena: (a/b*k-x)*(y+z*c).

OO6o¥iTu monyuyeHHoe B 1.4 epeBO, METO/IOM «CJIeBa HAIIPABOY.

6. OtcopTHpoBaTh MOCIEAOBATENLHOCTE yrcen 9, 25, 31, 64, 8, 1, 105, 17
B MOPSAKE BO3PACTAHUS METOJOM «ITYy3BIPHKAY.

[Tokazath TpaccHpOBKY IMpoliecca COPTUPOBKHU.

7. Ouepenpb U onepanuu Haj HEil.

8. D heKTHBHOCTH aITOPUTMOB COPTUPOBKH U TOUCKA. [IpUBECTH 5 OIIEHOK pa3IUYHBIX ajTo-
PUTMOB.

9. Onpenenenue aepeBa MOMUCKA.

MRS

10. [TpuBeauTe 3 anropuT™Ma, UCIOIB3yEMbIX IPU TOCTPOCHUU XeII-()yHKIHHA.

1. B ueMm nmpeumyiecTBa 1 HEIOCTATKH CIIMCKOB IO CPAaBHEHHUIO C MACCUBaMHU?

12. Kpartkoe onucanue anroputma Ha rpadax: IMOUCK B IITyOUHY.

13. Onummmte ¢ nomouibko cpencts C++ y3en cnucka.

14. Ha pucynke noka3zana cxema fo0aBienust HoBoro y3ia. Hanummure Ha C++ onepa-

TOPBI BCTaBKH 3TOT'O y3JIa.
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3agaHue Ha TeMy «AJITOPUTMbI BHYTPEHHUX COPTHPOBOK»
CopTHpoBKa — 3TO MpoOLEcC YIOpsAOYNBaHUs HaOopa 3JIEMEHTOB B BO3pACTalOIeM WM YOBIBAIOLIEM I10-
psiake.
ANTOpUTMBI COPTUPOBKY JIEIJISATCS Ha!
e BuyTpeHHHMe, KOTZIa BCE AaHHBIE HAXOIATCS B ONIEPATUBHON NMaMTH U
e Bxemnue, - JaHHBIE MOTYT XPaHUTHCS HA BCIIOMOTATEIbHBIX YCTPONUCTBAX, HAIPUMED, HA KECTKOM
JTIFICKeE.
Pesynbrar copTHpOBKM HaOOpa YKCEI WM CUMBOJIOB MOHATEH, HO MOXKHO YIOPSJIOYHMBATH U OOBEKTHI, B
3TOM CiTy4ae BeiOupaercs kirod coptupoBku (OPUO, Bo3pacT, agpec).
AHaM3 aJrOPUTMOB — 3TO CIOCOOBI CpaBHEHUS 3(PPEKTUBHOCTH Pa3HBIX Memo008 peueHus 3aoay. Cpas-
HCHUC aJITOPUTMOB JOJIKHO 6LITI) COCPEAOTOUCHO Ha UX CYIIECTBCHHBIX PAa3JIMUUAX (BpeMSI BBIIIOJIHEHUSA U
3aHIMaeMasi maMsATh). OCHOBHOM croco0 oreHKH () ()EeKTUBHOCTH alTOPUTMA - MOACUYET ero onepamuii. by-
JIeM paccMaTpuBaTh (PAKTOpP BPEMEHH.
Bpemst BeIoTHEHUS allTOpUTMa BeIpaXkaeTcsi QyHKIMEH, 3aBUCSIIeH OT pa3Mepa 3a1auu.
Bpewms BeImonHEHHS anropuTMa A IpsMO TPOTOPIHUOHATEHO (GpyHKIWHU f(n), TOBOPSIT, 4TO arcopumm A ume-
em nopa0ox f(n) n 3tot (akt obo3HagaeTcs kak O(f(n)).
Oynknyst f(n) Ha3bIBaETCS CIOKHOCTHIO ANTOPHTMA.

MeToabl COPTUPOBKU HA MOM dice Mecme MOKHO Pa3OUTh Ha TPU KaTerOpHH:
e C momoupko NpsIMOro BeIOODA,
e  C noMoupbko NIPSIMOro BKIIOUCHHS,
e C nomoIpko NpsiMoro ooMeHa

// D POTPAMME COPTMHMNPOBOIK
// THomroroBuTenbHasi YacThb
const int n(10);
int A[n], B[n+l1l], C[n], i, j, %, c;
// VicnonmBoBaHMe JaTuMKa CJIyYalHEX uYMucen
srand( (unsigned) time( NULL ) );
for (i=0; i<n; i++)

{
A[i] = rand() % 100;
cout << A[i] << " " ;
C[i] = B[i+l1l] = A[i];
}

cout << "\n\n";

//****************************************************

// COPTHUNPOBIKA BEHEBEOPOM
SToT NpMéM OCHOBaH Ha CIeNYKIMX NIPMHIMIAX:

° Bmsnpae-rcz 3JIeMeHT C HaVMeHBUMM KJIIO4YOM,
° OH MeHsIeTCsT MecTaMm C IIEPBEEM 3SJIEMEHTOM,

e 3aTeM 3TOT MHPOLECC NOBTOPSIETCSI C OCTaBUMMMCS n-1 sjaeMeHTaMu, n-2

3JIeMeHTaMM1nM M T.nh. OO IIoCienHero.
//****************************************************

COut << "S ELECTION S ORT \n\n";
for (i=0; i<n-1; i++)
{
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int min = i;
for (j=i+l; j<n; j++)
if (A[j] < A[min]) min = j;
{ // ofbMeH BHaueHMSMM
c=A[i];
A[i]=A[min];
A[min]=c;
// meuaTe CTpPoOKM Hnociye obMeHa
for (int il=0; il<n; il++)
{

}
cout << "\n";

cout << A[il] << " " ;

}

cout << "\n\n";

56 1% 2 1@ 77 35 33 31
S ELECTTIOMHN S O0ORT
2 19 56 1@ 7?7 35 33 31
10 56 19 77 35 33 31
10 12 56 77 35 33 31
10 12 31 77 35 33 56
10 12 31 33 35 77 56
10 12 31 33 35 77 56
10 12 31 33 35 56 77

NN N N N N

AHAJIM3: BHeEWHMI LMKJ BHIIOJHSIETCHE Nn-1 pas, BHYTPeHHMII LMKJI paBorTaer orT 1

Jo n-1, => ofiee KOJNUMYECTBO MTepaumii BHemWHero mukiaa = (n-1)+(n-2)+.+1 =
n*(n-1)/2.

[loCKOJBKY HOPM KaxIOM MTepaluM BEHIIOJHSIETCS ONHO CpPaBHEHHue,

Ux ofmee koymmuuecTBO = n*(n-1)/2. Ilpu o6MeHe NpPoMBBOIUTCSI 3 MNPMCBAMBAaHUSA,

=> Bcero npmuceBamBaHuM Bygmer 3* (n-1).
B cymMe Eemmonustercss n* (n-1) /2+3* (n-1)=n2?/2+5*n/2-3 oOCHOBHEHX onepaumm. =>
CJIOXHOCTE aJropMTMa COPTMPOBKM MeTOomoM Bibopa pasrHa O(n?).

//****************************************************

// COPTHNMPOBIKA BCTABKAMMHU
OJIeMEeHTE «HeJISITCSI» Ha yXe T'OTOBYI IOCJeNOBATEJILHOCTE M MCXOOHYIH IOCJIeno-—
BaTeNBHOCTE. [IlpM KaxOgoM mWare, HauMHAsI C i=2 M yBeIMumMBasi i KaxOeli pas Ha
1, M3 MCXOOHOM MOCJEeNOBATEJILHOCTM MBEJIEKAETCSI 1 BJIEMEHT U MNepeKJanHBaeTCs
Ha HYXHOE MECTO B TI'OTOBOI [NOCJIeNOBATEJILHOCTH.
//****************************************************
cout << "I NSERTTION S ORT \n\n";
for (i = 1; i <= n; i++)
{
x = B[i]; B[0] = x; j = i;
while (x < B[j-1])
{
// meuare MaccuBa nociie obMeHa
for (int il=0; il<n; il++) cout << B[il+l] << " " ;
cout << "\n";
B[j] = B[j-1]1; j--;
}
B[j] = x;
}
for (i=0; i<n; i++) cout << B[i+l] << " " ;
cout << "\n\n";

27



I NSERTTION SORT
6 1% 2 10 77 35 33 31
e 56 2 10 77 35 33 31
19 56 10 27 35 33 31
10 19 56 27 35 33 31
10 12 3% 56 77 33 31

10 19 33 35 56 77 31
10 1% 31 33 35 56 77

AHAJIM3: BHemWHWM LMKJI BHIIOJHsSIeTCS n-1 pas, BHYyTpeHHMI LMK paboraer or 1
oo n-1, => ofmee xoJIMUECTBO CPaBHEHMII PaBHO

(n-1)+(n-2)+.+1 = n*(n-1) /2. Cronpko xe pas B XyAlleM CJjlydae BHYTPEHHUMN
LIMKJ COBUIT'aeT SJIeMeHTH. [lepeMelleHre 3JIEMEHTOB Ha KaXAOM MTepaumM IPOMBBO-
IOuTCcst mBaxmel, => 2* (n-1). Of6mee KOJMYECTBO OCHOBHEIX Ollepalumii paBHO

n* (n-1)+2* (n-1)=n?+n-2. => CIOXHOCTE aJITOPUTMa COPTMPOBKM METOAOM BCTABOK
paBxa O(n?).

//****************************************************

// NYBHPBKOBAA COPTHMUPOBIKA
3TOT ajIropMTM OCHOBHBAETCSI Ha CPaBHEHMM M CMeHe MecCT
OJiss mapsl COCEeOHMX SJIEMEHTOB OO TeX IIop, Noka He 6yRyT yHnopsifoOYeHH BCe
sJjeMeHTH. Eciam MaccuMB paccMaTpMBaTE BePTHUMKAJNBLHO”, TO BJIEMEHTH MOXHO MH-—
TepHnpeTHMpPOBaTE KaK IIySHPBEKM B YaHe C BogoM. “Bec” kaxgoro nysHpbKa COOT-
BeTCTBYEeT ero KJouy.
//****************************************************
cout << "B UBBULE S OR T \n\n";
for (i=0; i<n; i++)
{
cout < C[i] <<« " " ;
}
cout << "\n\n";
for (i=1l; i<n; i++)
{ for (J = n-1; 3>=i; j--)
if (c[j-11 > c[3])
{ // obMeH BHaYeHMUSIMU
c=C[]j-1];
C[j-11=C[3]:
Clil=c;
// neuaTe cTpokmu mnocie o6MeHa

}
for (int il=0; il<n; il++) cout << C[il] << " " ;

cout << "\n";
}
for (i=0; i<n; i++) cout << C[i] << " " ;

cout << "\n";

28



UBBEBLE SO0ORT
6 19 2 1@ 77 35 33 31
56 1% 1@ 341 77 35 33
10 56 192 31 33 77 35
10 192 56 31 33 35 77
im0 1% 31 56 33 35 77
10 19 31 33 56 35 77
10 1% 31 33 35 56 77
im0 1% 31 33 35 56 77

10 192 31 33 35 56 77

AHAJIM3: BHeWHMM LMKI BHIIOJHSETCs n-1 pas, OpM NEepBOM IIPOXOLEe BHIIOJHSAETCS
n-1 cpaBHeHuM u He 6Goabwe n-1 nDepecTaHOBOK, IpKM BTOPOM Mpoxode - n-2
CpPaBHEHMIM M He Gonbklle nN-2 NEePeCcTaHOBOK M T.H, => oblilee KOJIMYECTBO CpaBHe-
HUII U epecTaHoBOok = (n-1)+(n-2)+.+1 = n*(n-1)/2.
IIpy kaxpoM NepecTaHOBKE NPOMBBOOUTCH 3 MNPMCBaMBaHMUSA,
OCHOBHEIX omepammii 2*n* (n-1)=2* n2-2*n,

=> CJIOXHOCTB aJI'OPUTMa COPTUPOBKM METOHAOM NyShHpbka pasBHa O (n?).

=> oblee KOJINYECTBO

Il kype, V cemecmp

DoH/IbI OLIEHOYHBIX CPEICTB
B V cemecTpe BUIOM IPOMEKYTOUYHOIO KOHTPOJIA ABJISIETCS IK3aMEH.
Onncanue mokasartesieil M KpUTepHeB OIEHUBAHHUS KOMIIETEHUHMH, a TaKKe LIKAJ
OLlcHUBAHMNSA

WHIUKATOP KPUTEPUU OLIEHUBAHUA
JTOCTUKEHUSA PE3YJBTATA OBYUEHMUS
KOMIIETEHLIMU 10 IMCUHUILIAHE (MO/IYJII0)
(ko1 ¥ HAMMEHOBaHNE) HIKAJIA ouneHuBanust
1 [ 2 [ 3 ] 4 | s

OIIK-2: Cnocoben nonumams RpuHyunsl padomol cO6PEMEHHBIX UHPOPMAUUOHHBIX MEXHON0-
2Ull U RPOZPAMMHBIX CPEOCHE, 8 MOM YUCTIE OMEUeCHEEHHO20 NHPOU3B00CHEA, U UCHOTIb308ANb
UX npU pewieHuU 3a0a4 npoheccuonaIbHoll dessmeabHoCHU

OIIK-2.1: OpueHTUpyeTCs B CHEKTPE ONEPALMOHHBIX CHCTEM M TPOrPAMMHBIX CPENICTB OTEYE-
CTBEHHOTO IIPOM3BOACTBA HA PIHKE HHPOPMAIIMOHHBIX POJYKTOB

Orcyt- | He3naer wim | YzaoBieTBo- Xopoio 3HaeT | XOpolo 3HaeT
CTBHUE cnabo 3Haer pHUTEIBHO OCHOBHbIE OCHOBHbIE TeOpe-
3Haer 00IMe IPUHIM- | spapuii | ocHOBHBIE 3HAET OCHOB- | OCHOBHBIE TUYECKHUE BOIPO-
IbI B3aUMOJICHCTBHS TeOpeTHYE- HEIE TEOPETU- | TEOPETHYE- CHL
aJrOPUTMOB U JAHHBIX CKHE BOIIPOCHI | YECKHE BO- CKHE BOIIPO- He nomnycxkaer
B 00BEKTHO- Homyckaer MIPOCHI CBL. oImuodoK
OpPHMEHTHPOBAHHOM MHOXecTBeH- | [lomyckaer Homyckaer
TEeXHOJIOTHH HBbIE TpyOBIe JIOCTaTOYHO OTZENbHBIE
OIIHMOKH. CepbEe3HbIE HerpyObIe
OIMOKH. OIUOKHU
Or- Y nosneTBo- Xopoio 3Ha- | Xopomio 3HaeT | XOpoIlo 3HaeT
3HaeT 6a30BbIC CTPYK- cyT- PHTENBHO 3HA- | eT 6a30BBIC 6a30BbIe 6a30BbIE CTPYK-
TYPbI TaHHBIX U OC- CTBHE et 6a30BbIe CTPYKTYpBI CTPYKTYPHbI TYpBI JaHHBIX U
HOBHBIE AJITOPUTMBI 3HA- CTPYKTYPbI JIAaHHBIX U JAHHBIX U OCHOBHBIE aJITO-
00pabOTKH JaHHBIX, i JaHHBIX 1 OCHOBHbIC OCHOBHbIE pUTMBI 06PabOTKU
IpUMeHseMbIE B TIPO- OCHOBHBIE AJITOPUTMBI ITOPUTMBI JIAHHBIX.
IPaMMHPOBAHUN AITOPUTMBI 00paboTku 00paboTku He nomycxkaer
00paboTku JIAaHHBIX. JIAHHBIX. OIIuO0K
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JTAaHHBIX
Homyckaer
MHOECTBEH-
HBIE TPYyObIE
OIKOKH.

Homyckaer
JIOCTATOYHO
CEPbE3HBIC
OIIUOKH

Homyckaet
OTJICITbHBIC
HerpyObie
OLINOKH.

OIIK-2.2 YcranaBnuBaeT ONITUMANBHBIE KPUTEPUH PAOOTHI MTPOTrPAMMHBIX CPEIICTB IIPH PEIICHIH
3a7a4 npo(hecCUOHATIBHOM A TENbHOCTH

OtcyT- | [demoHCTpH- Jemonctpu- HemoHcTpu- Jemonctpupyer
CTBHE pyer uacTM4- | pyeT yAoBJIe- | pyeT JocTa- ycToiflunBoe yme-
yMe- HOE YMEHHE TBOPUTENIBHOE | TOYHO YCTOH- | HUE NPUMEHATH
YMeeT IPUMEHAT K HUH MPUMEHSTH yMEHHE IIpH- | YUBOE yMEHHE | 0a30BbIE aNro-
PELICHUIO HPUKIIAAHBIX 6a30BbIe all- MEHATh 6a30- | TPHMEHSATH PHUTMEI, BBITION-
3a1a4 0a30BbIE ANro- TOPUTMEL, BEI- | BBIC aJTOPUT- | Oa30BEHIC aj- HATB OLICHKY
PHUTMBI 06pa60TKPI HH- MOJIHATH MBI, BBIIIOJI- TOPHUTMEI, BBI- CJIOJKHOCTH aJro-
(hopMmaruu, BEITIOTHSTH OLICHKY CJIOX- | HATH OLCHKY TIOJTHSATH PHUTMOB..
OLIEHKY CJIOKHOCTH HOCTH aJro- CJIO’KHOCTH OLICHKY ci0X- | He momyckaer
aITOPUTMOB, IPO- PHUTMOB. AITOPUTMOB. HOCTH aJIro- OIIHNOOK.
IPaMMUPOBATD H Te- Homyckaer Jomyckaer PUTMOB..
CTHPOBATE MIPOTPAMMET MHOXECTBEH- | JOCTaTOYHO Jomyckaer
HBIE TPYyOBIe Cepbe3HbIe OTJeNbHbIC
OIIMOKHU. OIIMOKHU. HerpyOble
OLIHOKH.
Otcyt- | [demoHCTpH- Jemonctpu- HemoHcTpu- Jemonctpupyer
CTBHUE pyeT 4acTH4- | pyeT yAOBIe- | pyeT JocTa- yCTOWYHBOE yMe-
yMe- HOE YMEHHE TBOPHUTEIIFHOE | TOYHO YCTOW- | HHE paboTaTh C
VMeer paGoTath ¢ HU paboTarts ¢ yMeHHe pabo- | 4nBOe yMeHHe | OHOIMOTeKOn
6uGmoTeKoi STL Ooubnmotekoit | Tath ¢ OMO- paboTarts ¢ STL.
. ’ STL. JIMOTEKOH OMOINOTEKOMN He nomyckaer
SHATb €C OCHOBHBIC Homnyckaer STL. domyc- STL. OIIHOOK.
KJTaCChI M alITOPUTMBI MHOXECTBEH- | KaeT JOCTa- Jomyckaet
HEBIE TPYyOBIe TOYHO Cepb- OTJeNbHBIE
OIIMOKH. e3Hble omMO- | HerpyoOble
KH. OLINOKH.

OIIK-2.3 Mcnonb3yeT coBpeMeHHbIe HH(OPMaIIMOHHBIE TEXHOIOTHH cOopa, 00paboTKH, XpaHEeHHsI
Y TIOMCKa MHPOPMAIIUK TIPU pEIIeHUH 33/1a4 MTPOPeCCHOHANTEHON HAPABICHHOCTH

Orcyt- | He Bnameer Hemonctpupy- | Hdemonctpupy- | JdemoHcTpupy-
CTBHUE WJIA IEMOH- €T yIOBJIETBO- €T XOpOIINH €T BBICOKUH
Bnazneer HaBbIKaMu BlIajie- | CTPUPYET HU3- | PUTEIbHBIN YPOBEHb Bla- YPOBEHb Blia-
HCIIONB30BAHMS CIIONK- | HUSA KW YPOBEHb YPOBEHb Blia- JIEHUS HaBbIKAa- | JIEHUS HaBBIKA-
HBIX CTPYKTYP AAHHBIX BIIQ/ICHHUS JIEHUs] HaBBIKa- | MH HUCIOJIb30- MH HCIOJIB30-
W IIPOTPAMMHOI pea- HaBBIKAMU MU UCHOJIb30- BaHMS CIOXK- BaHUSA CIOXK-
HCIOJIb30Ba- BaHUS CIOXK- HBIX CTPYKTYP HBIX CTPYKTYP
JIN3alUU aJITOPUTMOB
HUS CJIOXKHBIX | HBIX CTPYKTYP JTAHHBIX. JTAaHHBIX.
06paboTKH JAHHBIX CTPYKTYP JTAaHHBIX. Homyckaet He nomyckaer
AUTs peICHuUA 3a/1a9 JTAHHBIX. Jomyckaer OTZEIbHBIE OIINOOK.
pO(eCCHOHATBHOM Jonyckaer JIOCTaTOYHO Herpyobie
HAIIpaBJIEHHOCTHU MHOXXECTBEH- | CEpbe3HbIE OIITHOKH.
HBIE TPYyOBIe OIIMOKH.
OINOKH.
Brangeer HaBbIKaMU OtcyT- | He Bmageer Hemonctpupy- | Hemoncrpupy- | JleMoHCTpupy-
HUCIIOJIb30BAHUIO OUG- CTBHE WIIH JIEMOH- €T yI0BJIETBO- €T XOpOIIHi €T BBICOKHHI
JIMOTEKHM IIAGIOHOB BlIajie- | CTPUPYET HU3- | PUTEIHHBIN YPOBEHb Bla- YPOBEHb Blia-
HUs KU1 ypOBEHb YPOBEHb Blia- JICHUS HaBBIKA- | JICHUS HABBIKA-

pu pa3paboTKe Mmpo-
rpamMM [UIsl TIOBBILIE-
HUS HAJEKHOCTH, TIe-
PEHOCUMOCTH U CO-
KpallleH!Us BpeMEHH Ha
pa3paboTKy

BIIAJICHUS
HaBBIKAMU
HCIIOJIb30Ba-
HHUIO OMOJIHO-
TEKH 11a0J10-
HOB. Jlomyc-

JIeHUsT HaBBIKa-
MH UCTIOJIb30-
BaHUIO OHO-
JIMOTEKH 11a0-
JIOHOB.
Jonyckaer

MM HCIIOJIb30-
BaHHIO OUO-
JINOTEKH 11a0-
JIOHOB.
Homyckaet
OT/IEIILHEIE

MH HCIIOJIb30-
BaHUIO OMO-
JIMOTEKH 11a0-
JIOHOB.

He nomyckaer
OIINOOK.




KaeT MHOXKe-
CTBCHHEIC
rpyOsble
OIINOKHU.

JIOCTaTOYHO
CEPbE3HBIC
OLINOKH.

HerpyObIe
OLIHNOKH.

OIIK-8: Cnocoben pazpabamoieams anzopummsl U BPOPAMMbL, HPUZOOHbLE O NPAKMU-
Y4ecK020 npUMeHenus

OIIK-8.1: BeiOupaeT HHCTpYMEHTAIBHBIC CPEIICTBA, S3bIKH TPOrPAMMHUPOBAHUS U TEXHOJIO-
rur 00pabOTKM TaHHBIX Ha HAYaJIbHOM 3Tare pa3paboTKH MPOTPAMMHOTO ITPOTyKTa

1 2 3 4 5

3HaET alropuTMUYE- Otcyr- | He 3naer mmm | YaoBneTso- Xopomro 3HaeT | JleMOHCTpUpyeT
CKHU€ S3bIKM IIPOTPaM- CTBUE ciabo 3HaeT pUTEIBHO SI3BIKA TIPO- cBOOOMIHOE U yBe-
MHPOBAHHUs, Ollepary- | 3HAHUH | A3BIKH MPO- 3HAeT SA3BIKU TpaMMHpOBa- | PEHHOE 3HAHUE
OHHBIE CHCTEMbI TpaMMHpPOBa- | MPOTPaMMH- HUS, OTIepa- SI3BIKOB TIPOTpaM-
0GOJOUKH, COBPEMEH- HUS, oTepa- poBaHuUs, UOHHBIE CH- MHUpPOBaHHUSA, OTle-

IUOHHBIC CU- ornepanruoH- CTEMBI U 000- pallMOHHBIX CH-
HEIE CPE/IbI paspaboTKy CTEMBI ¥ 000- | HBIE CUCTEMBI | JIOUKH. CTEeM H 000JIOUEK.
HPOTPaMMHOIo 0660' JIOUKHU. 1 000JIOYUKH. Honyckaer He nonyckaer
neyenus (C++, Visual Jomyckaer Jomyckaer OT/EbHbIE OHIUOOK.
Studio) MHOXECTBEH- | JIOCTATO4YHO HerpyObie

HBIE TPYyOBIe CepbE3HEIC OIINOKH.

OIIMOKH. OIINOKH.

OIIK-8.2 Pa3pabaTbiBaeT alrOPUTMBI M TPOTPaMMHBIE KOABI IPOTPAMMHBIX MOJIYJICH JJIsl TPaKTH-
YECKOTo MPUMEHEHUS

Otcyt- | [demoHCTpH- Jemonctpu- HemoHcTpu- Jemonctpupyer
CTBHE pyer yacTH4- | pyerT yIOBJie- | pyeT JocTa- ycToifunBoe yme-
yMe- HOE YMEHHE TBOPUTENIBHOE | TOYHO YCTOW- | HUE COCTABIATH
HUll COCTaBJIAATh YMEHHE CO- YHBOE YMEHHE | alTOPUTMBI, -
VMeeT COCTABISATE al- AITOPUTMBEI, CTaBIIATH all- COCTaBIIAITh caTh U OTJIAXKH-
TOPUTMBI, TIHCATD 1 MHUCaTh U OT- TOPHUTMBI, AJITOPUTMBI, BaTh KOJbI, T€-
Ja)KUBATh HUcath U OT- MUcaTh U OT- CTHPOBATE.
OTTKUBATE KOMEI, TC- KOJIbI, TECTHU- JIa)KABATh JaKUBaTh He nomyckaer
CTHPOBATH paboTocro- pOBaTh. KOJBIL, TECTU- | KOJBI, TECTHU- OIIHOOK.
COOHOCTD IPOrpaMMbl JomyckaeT poBarth. pOBaTh.
MHOXeCTBeH- | Jlomyckaer Honyckaer
HBIE TPYyOBIe JIOCTAaTOYHO OTJeNbHBIC
OIIMOKH. CEpbE3HBIE HerpyobIe
OIIMOKH. OLINOKH.
OtcyT- | [demoHCTpH- Hemoncrpu- HemoHcTpu- Jemoncrpupyer
CTBHE pyer yacTH4- | pyeT yAOBJIe- | pyeT JocTa- yCTOHUMBOE yMe-
yMe- HOE YMEHHE TBOPUTENLHOE | TOYHO YCTOW- | HUE MPOrpaMMHU-
HUll IpOrpaMMu- YMEHHE Ipo- YHBOE YMEHHE | POBATh CIUCKHU,
YMeeT nporpaMMHpo- pOBaTh CIIUC- rpaMMHpPO- MIporpamMMHu- CTEKH, OUEPEH,
BaTh TAKHE CTPYKTYPHI KH, CTEKHU, BaTh CIIUCKU, | POBATb CIHC- OuHapHbIe aepe-
JIAHHBIX, KAK CITHCKH, ouepenu, O6u- CTEKH, ouepe- | KU, CTEKH, Bbs, MHOXKECTBA U
HapHble Aepe- | i, OuHapHble | ouepenu, Ou- Ip.
CTCKH, 04Cpe/H, on- BbsI, MHOXE- JCPCBhA, HapHble nepe- | He momyckaer
HapHbIC ICPCBBA, CTBa U JIp. MHOXECTBAa M | BbS, MHOXe- OIHOOK.
MHOKECTBA 1 Jp. Jonyckaer . CTBa | JIp.
MHOXeCTBeH- | Jlomyckaer Homyckaer
HBIE TPYyOBIe JIOCTAaTOYHO OTIeNbHBIE
OILIHMOKH. CepbEe3HbIE HerpyObIe
OIIHMOKH. OILIHMOKH.

OIIK-8.3: Tectupyet pabOTOCIOCOOHOCTH NPOrPaMM U NPOTPAMMHBIX KOMIIOHEHTOB

Brnageer naBbikamu
OTJIA/IKH IIPOTPaMM U
MIPOTPaMMHBIX KOMITO-
HEHTOB

OrcyT-
CTBHUE
BIIaje-
HUS

He Brnageer
WIIH IEMOH-
CTpUpYET HU3-
KU YPOBEHb
BIIAJICHUS

JlemoHcTpH-
pyer ynoBie-
TBOPUTEIB-
HBII YPOBEHb
BJIA/ICHUS

JemoncTpu-
pYyET XOpOoIui
YpOBEHb BJa-
JCHUS HaBBI-
KaM# OTJIaJIKU

JlemoHCcTpUpyeET
BBICOKHI YPOBEHb
BJIAJICHHSI HABBI-
KaMU OTJIaJKH
MIpOrpaMMm U Ipo-




HaBBIKAMHU HaBBIKAMH IporpamMmm 1 rpaMMHBIX KOM-
OTJIaJIKU IPO- | OTJIAJKU IPO- | MPOTPAMMHBIX | MOHEHTOB.
TpaMM M IIPO- | IpaMM U IIpo- | KoMIoHeHToB. | He momyckaer
TPaMMHBIX rpaMMHBIX JHomyckaer OILINOOK.
KOMIIOHEHTOB. | KOMIIOHEHTOB. | OTIEJIbHbBIC
Homyckaer Jomyckaer Herpyobie
MHOXXECTBEH- | JIOCTaTOYHO OIINOKH.
HBIE TPYyOBIe CepbE3HBIC
OIIMOKH. OIIMOKH.
OIIK-8.4: [IpumeHsieT S3bIKU MPOrPaMMHUPOBAHUS U COBPEMEHHBIE TPOTPaMMHBIE CPEJIbI pa3pa-
00TKH WHPOPMAIIMOHHBIX CUCTEM JUTA PEIISHUS MPUKIATHBIX 3a/1a4 Pa3INIHBIX KIaCCOB
OtcyT- | demoHCTpH- Hemonctpu- HemoncTpu- JemoHncTpupyer
CTBHE pyer uacTM4- | pyeT yAOBJle- | pyeT JocTa- ycToiunBoe yme-
yMe- HOE YMEHHe TBOPUTEIBLHOE | TOYHO YCTOH- | HHUE MUCaTh Mpo-
Ymeer nucath mpo- HUH caTh Npo- yMEeHHe TH- YHBOE YMEHHE | IPaMMBI, HCIOJIb-
IpaMMBbI Ha SA3BIKAX TPaMMBl, HC- cath mpo- [HCaTh MPO- 30BaTh HHTETPH-
BBICOKOI'0 ypOBHA, UC- MOJIb30BaTh IpaMMBI, HC- rpaMMBl, HC- POBaHHYIO Cpery
I10JI30BAaTh UHTEIPU- HUHTErpUpo- MOJIb30BATh MOJIH30BATh pa3paboTku.
POBaHHYIO Cpefy pas- BaHHYIO CPEAy | MHTErPHPO- HUHTETPHPO- He nomycxkaer
PabOTKU NPUIIOKEHHUI pa3paboTKH. BaHHYIO CPEAy | BaHHYIO Cpely | OUIMOOK.
JUTSL PEIICHNS TIPH- Jomyckaer pa3paboTku. pa3paboTKu.
KJTaIHBIX 327149 MHOXXecTBeH- | [lomyckaer Homyckaer
HBIC TpyOBIe JIOCTATOYHO OTZAEbHBIC
OIINOKH. CepbE3HEIC HerpyOBIe
OIIMOKHU. OLIHOKH.
Orcyt- | He Bnameer JemoHcTpu- JemoHncTpu- JlemoHCcTpUpyeT
CTBHE WIIH IEMOH- pyerT yIoBie- | pyeT XOpOIIMH | BBICOKUH YPOBEHb
Braneer HaBIZIKaMH BlIaJie- | CTPUPYET HU3- | TBOPUTEIb- YpOBEHb BIa- | BIIaJICHUS HaBbI-
HPOrpaMMHOU peAIA- | yyg KM ypOBEHb | HBIH YPOBEHb | JICHHS HaBbl- | KaMM POrPaMM-
3allin AJIrOpUTMOB BJIAJICHHUS BJIAJICHHUS KaMH TIpo- HOM peaju3aliiu
00pabOTKH JIAHHBIX Ha HaBBIKAMU HaBbIKAMU IrpaMMHOM aJITOPUTMOB.
SI3BIKE BBICOKOT'O YPOB- MPOTPAaMMHON | TPOTPaMMHON | peanu3anuu He nomyckaer
HSI Ha OCHOBE UHTE- peaim3anuu peaim3anu AJITOPUTMOB. OIINOOK.
I'PHPOBAHHOI CPE/IBI ITOPUTMOB. ITOPUTMOB. Homyckaer
pa3paboOTKH IPUIIOHKeE- [Homnyckaer Jomnyckaer OTZAENbHBIC
HH MHOXXECTBEH- | JIOCTaTOYHO HerpyObIe
HBIE TpYyOBIe CEpbE3HBIE OLINOKH.
OIIMOKH. OIIMOKH.

Metoauyeckoe odecrniedyeHre MHHOBALMOHHBIX (DOPM YueOHBIX 3aHATHI

Bce marepuansl A1 NpakTHYECKUX 3aHATUI MPEOCTaBISAIOTCA B AJIEKTPOHHOM Buje. ['oro-
BbIE TBOpUYECKHE PAaOOTHI MEPECHUIAIOTCS TpenoaaBatento uepe3 MarepHer. ['oToBBIE TPOESKTHI (B
Visual Studio) BbIKIaabpIBalOTCS Ha cepBep UL 0OLIEro OOCYKICHHS U JAIbHEHIINX CcaMOCTOS-

TETBHBIX IOPa0OTOK.

MHHOBanmoHHbIe GOPMBI IPOBEICHHS YUEOHBIX 3aHATHH

Cemectp

Bup yueOnbIx
3aHATUI

Hcnonb3yemble ”HHOBAIIMOHHBIE ()OPMBI IPOBEACHUS
yueOHBIX 3aHATHUIH

KonuuectBo
aKazieM.
JacoB

1. Pa360p KOHKPCTHBIX 3a/1a4 U 3a,Z[aHHI>'I JJIs1 BBI-
pa6OTKI/I HABBIKOB IIPH BBIMIOJIHEHUH JOMAITHUX

3a,ZlaHPII>'I 10 BCEM TEMaAM, BBIIIOJITHEHUC CaMOCTOA-
TCIBHBIX pa60T B COOTBETCTBHH C BO3ZMOXKHOCTS-

v,v
CeMeCTpPhI

[IpakTnueckue
3aHATHA

MU CTYJEHTOB (MHAUBHIyalbHbIC 3a/1aHNUs).

2. BbINOJTHEHNE TBOPUYECKUX 3aJaHUN CTUMYJIH-
PYCT MOUCK U HAXOXKACHUC CAMOCTOATCIIbHBIX
penieHu, HalleIeHbl Ha BEIpaOOTKyY mpodeccro-
HaJIBHBIX yMeHI/Iﬁ 1 HAaBBIKOB.

25
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Cemectp

KonuuectBo
aKazieM.
JacoB

Bup yuebupix | Vcnonb3yemble HHHOBAIMOHHBIE (DOPMBI IPOBEICHNUS
3aHATUI yueOHBIX 3aHATHUIH

Bcero: 25

Bonpocsl k 3k3aMeny 10 «CTPYKTypaM U aJropurMamM o0padoTKM JaHHBIX))
CTpYyKTYpBI JaHHBIX
1. Tlonsrue abctpakTHOrO TUMA HaHHBIX (AT/I).

2.

= A

12.

13.
14.
15.
16.

JIuneitHble CTPYKTYphI JaHHBIX. OOIACTH IPUMEHEHHS.

Peanu3anus ciyckoB B BUJI€ MACCHBA M HA OCHOBE yKa3aTesei.
Henuneitapie cTpyKTypsl JaHHBIX. O0IaCTH TPUMEHEHHUS.

HepeBbs. PekypcuBHoe onpezeneHue. OCHOBHBIE TOHATHS.

OO6nactu NpUMEHEHHUS AEPEBHEB.

O6xo0x nepesa: MpsMOii, 0OpaTHBIN, CHUMMETPHYHBIH.

[TonHoe, coBepiieHHOE U cOaTaHCUPOBAaHHOE OMHAPHBIE JEPEBbSL.
Peanusanus 6uHapHOTrO JiepeBa B BUJIE MAaCCHBA U C TIOMOIIbIO YKa3aTeleH.

. JIBon4HOE 1IepeBO MOMCKa.
. OpuentupoBannblii rpad. OcHOBHbIC TOHATUS U TepMUHONIOTUA. OnepaTtopsl paboThI €

oporpadom.

HeopuentupoBansblil rpag. OcHOBHblE MOHATUS U TepMuHojiorus. Heopuentuposan-
HBIU Tpad U orepaTopsl padOTHI C HAM.

O6mactu npuMeHeHus rpadoB.

B-nepeBbsi. OCHOBHBIE OHSTHS, ONPEEIICHUS U IPUMEPBI UCIIOIb30BAHUSI.

Tabnuikl ¢ IPAMBIM JOCTYIIOM H X3III — TaOIMIIBIL.

[Tonstue xem-dyHkunu, TpeOOBaHUS K XeHI-PyHKIMU, TpUMEphl Takux QyHkiui. [lo-
HSTHE KOJTU3HUH.

AJITOPUTMBI

17.
18
19.
20.
21
22.
23.
24.

ANTopUTMBI BHYTPEHHUX COPTUPOBOK (BCTaBKaMH, BEBIOOPOM, MTy3bIPEKOBAs).

. YCOBepIlIEHCTBOBAHHBIE aJITOPUTMbI BHYTPEHHEW COPTUPOBKH (OBICTpasi COPTUPOBKA).

ANTopUTM BHEIIHEH COPTUPOBKHU (COPTUPOBKA CIUSHUEM).
bunapHBIil TOKUCK.

. ITonck MMOACTPOK B TCKCTEC (I/ISBCCTHBIC BaM aJ'II‘OpI/ITMLI).

AnroputMmsel Ha rpagax (MOUCK B IITyOHHY, TOUCK B IIUPHUHY).

Kparuaiimue nytu B rpage (M3BeCTHBIE BaM aJITOPUTMBI).

[Tonsitue crnoxkHOoCTH W 3(P(HEKTUBHOCTH AITOPUTMOB OOpPaOOTKU CTPYKTYpP HAaHHBIX.
ITpumeps! 3¢ (heKTUBHOCTD AITOPUTMOB COPTUPOBKHU M MTOUCKA.

CranpaprHas 6ubamnorexa maodjaonoB STL

25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.

O6mue nonoxenus STL.

[TonsiTre mabnona (mabnoHHbIe QYHKINH, 1a0JIOHHBIE KIIACChI).
IIpocTpancTBa nMeH.

OcHosuble cocTapistonye STL (koHTelHepbl, aNrOpUTMbI, UTEPATOPHI).
[TocnenoBarenbHble KOHTEHHEPHI (BEKTOPHI, CIIMCKH, ABYCTOPOHHHE OUEPEIH).
MeTtop1 paboThI € OCEI0BATEILHBIMU KOHTEHHEPAMH.

. Anroput™m coptupoBku B STL.

Anroputm noucka B STL.

AJTOpUTM KOMTUPOBAHUS U UTEPATOP BCTABKHU.
Anroputm ciausiaus B STL.

Kareropuu ureparopos.

Anroputmsl replace u reverse B STL.

AnroputMm accumulate B STL.

Anroputm count B STL.

OyHKIIMOHATBHBIE 00BEKTHI, onpeneneHubie B STL.
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40.
41.
42.
43.
44.
45.
46.
47.

AccouuatuBHbie KOHTeWHEpPHI B STL.

MeTo/1bl M CBOKMCTBA aCCOLMATUBHBIX KOHTEIHEPOB.
MHoOXecTBa U CIIOBAPHU.

MHoecTBa U CIIOBapH C TyOJIMKATaAMHU.

Anantepbl KOHTEHHEPOB.

[TonsTue 3anau knacca P.

NP-nonnas 3agayva. [Ipumepsi.

Mertobl pa3pabOTKH aITOPUTMOB.

Bonpocs qu1sa nomamneit noaroropke no treme «budaunorexa STLy»

XN R WD =

Ne)

11.
12.
13.

14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

32.
33.
34.
35.

Uro Takoe neperpy3ka GyHKIUN?

Yem noHsTHE «TIeperpy3ka QyHKIHUW» OTIWYASTCS OT MOHATUS «11admoH» B STL?
Kakue BuibI ma0IoHOB BBl 3HaETE?

UYrto 03HaUaAIOT MapaMeTphl I1a0JIOHOB U KaK OHU 3alHUChIBAIOTCS?

Ha3zoBute 0CHOBHBIE BO3MOXKHOCTH IIA0JIOHHBIX (DYHKIIWH.

HazoBuTe 0CHOBHBIE BOZMOXKHOCTH IIA0JIOHHBIX KJIACCOB.

Yto Takoe UHCTAHIIMPOBAHUE 11a0JI0HA?

Kakue npenmymiectBa Aa€T UCIONB30BAHKE MEPETPY3KU 10 CPABHEHUIO C IPUMEHEHHEM
1abJI0HOB ¥ HA000POT?

YTo Takoe «IpOCTPAHCTBO UMEH» M JUISI KAKUX 1I€JIel OHO UCIIONIb3YyeTcs?

. O0BscHUTE pa3HHIly B OHATHIX ornpenenéH (declare) u ommcan (definition) mpu co3na-

HUM METOJIOB KJiacca.
[aiite onpeneneHue nocieI0BaTeIbHOMY KOHTEUHEDY.

Kakue Bubl ocneioBaTeabHbIX KOHTEHHEPOB Bbl 3HaeTe?

Kakwue 3aronoBounble (paiisibl Hy>KHO BKJIIOYUTH B MPOEKT ISl pabOTHI € OCTIE10BA-
TEJIbHBIMU KOHTEHHepamu?

Urto Ttakoe urepatop?

Kakue Bbl 3HaeTe METOIbI, IPUMEHsIEMbIE B KOHTEITHEepax?

O0BsicuuTe ocoO0eHHOCTH MeTo10B begin() u end().

Jlnis Kakux 1enel B mporpaMmax MCIOJIb3YIOTCS CIeyIOIINe KOHCTPYKIUH:

#include <list>, list <int> L; list <int>::iterator iL;?

B kakue no3unuu npou3BOAMTCS BCTaBKa U yJalleHUe B KOHTeHepax vector, deque u
list mo ymomuanuto?

YeM oTIMYAIOTCA METOABI MAOJOHHBIX KJIACCOB OT aJITOPUTMOB?

Anroputwm sort. Ero ncnosnas3oBanue 1 0COOEHHOCTH.

Anroput™ find. Ero ucnonbs3oBanue 1 0COOEHHOCTH.

Kak ¢ momosio anroputma find HaliTH Bce BXOXIEHUS HCKOMOTO 3JieMeHTa?
Anroput™m copy. PeXXxnMBbl 3aMeIieHus 1 BCTaBKU.

B kakux ciy4asix UCIIOJIB3YIOTCSI HTEPATOPBI BCTABKHU?

Kakum o6pa3zom npeaukar B Bei3oBe find _if Biusier Ha pe3ynbTar noucka?
OO0BsicHuTe paboTy aropuT™Ma merge.

Jis KakuX KOHTEHHEPOB MOXKET MPUMEHSThCS aJITOPUTM merge?

Jnst kakux 1enei B 3aroyioBoYHbIE (paiiyibl BKIIIOUaeTcs cTpoka #include <iterator>?
Kakum o0pa3oM HCHONIB3yeTCsl aNrOpUTM merge B TUIAX, ONpele€HHBIX MOJIb30BaTe-
nem?

Yro o3HauaeT operator<?

Kak MoxHO 3ammcarh operator< Ijisi yIMOpsSJOYMBAHHS CTPOK / YHCeN / ABYX TOJEH
(HampuMmep, ToAa U Mecsn)?

Kaxkue 3nauenus Bo3Bpariaet GyHkius stremp(stringl, string2)?

Kakue BbI 3HaeTE KaTeropuu UTEpaTopon?

[TpuBeauTe NpUMEpPHI AITOPUTMOB C COOTBETCTBYIOIIIMMHU KaTETOPUSIMU UTEPATOPOB.
OO0BscHUTE PabOTy MOTOKOBBIX UTEPATOPOB.
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36.
37.
38.

39

42.
43.

44,
45.
46.
47.

48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
. Kakue ocoOeHHOCTH y cTaOUIBHON COPTUPOBKU?
59.
60.

58

61.
62.

63

65.
66.

67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
. Kakum 06pazom MoOKHO 3a71aTh pa3Mep OMTOBOTO MHOXKECTBA?

77

Yrto Takoe GyHKIIMOHATLHBINH 00BEKT?

Jist Kakux 1enen Ciry>KuT (pyHKIIMOHAIBHBIA 00BEKT?

Kakoil 3arosioBo4HbIi (aiiin Hy>KHO MOAKIIOYUTH, YTOOB!I UCIOJIB30BaTh (PYHKIMOHAIb-
Hble 00BEKTHI, onpeaenéuubie B STL?

. Uto takoe npeaukat?
40.
41.

Kakum o6pa3zom B mporpamme 3agaéres nepegaya napaMeTpa o ccbuike?

OObsicHUTE Ha MpUMeEpPe MPOrpaMMbl KaJbKyJISITOpa KaK MOXHO pa0doTaTh C MapameT-
POM, KOTOPBIN NEPENAETCS 110 CChUIKE.

Kaxkue BbI 3HaeTe GpyHKIMOHATBHBIE 00BEKTHI, onpenenéHusie B STL? [IpuBenure mpu-
MEpbI UCIOIb30BAHUS.

YeM oTianyaeTcss MpUMEHEHUE B aJIFOPUTMaX MPEAUKATOB U (PYHKIIMOHAIBHBIX O0OBEK-
TOB?

Kaxkwue BbI 3HaeTe crmocoObl MoauduImpoBanus anroputMon B STL?

Uewm otnuyarotcs onepaTtopsl operator< u operator()?

Kakoii 3aronoBounslii (haiiin ucrnonb3yercs npu padboTe ¢ mocnea0BaTeIbHOCTIMU?
Kakoii 3aronoBounblil ¢aill npumeHsieTcss npu padoTe C BBIUHUCIUTEIbHBIM alrOPHUT-
MoMm?

OO6mwscHuTe paboTy anropurma replace.

OObsicHuTe paboTy AIrOpUTMa reverse.

Kakum 006pa3oM MOKHO OIPEIENNUTh JUIMHY CTPOKH U JUIMHY MaccuBa?

C nmomouIp0 Kakux ONepaTopoB MaMsTh MOJ MACCHUBBI BBIJENACTCS AMHAMUYECKU U 3a-
TeM 0cBOOOXKaeTcs?

YeM OTIMYAIOTCS aNTOPUTMBI count U count_if?

Kakne BO3MOXHOCTH BBI 3HAa€TE NMPH paboTe BEIYUCIUTEIHFHOTO aJIrOpUTMa accumulate?
Kakum nensim ciry>kuT 3aroioBouHsIi (aiin <iomanip>?

Kakne MaHUTTYISITOPBI TIPUMEHSIFOTCS JUIsl HACTPOMKH BBIBOJIA BEIIECTBEHHBIX UYMCEN?
Kaxkue paznuunsie Buabl coptupoBok B STL BbI 3Haere?

Uro Takoe yacTHUYHasi COPTUPOBKaA?

B uém ocobennocTh coptupoBku nth_element?

Kakne MaHUITyIATOPBI 3ar0JIOBOYHOrO (aitna <iomanip> Bbl Y3HaJIH B 3TOH MpaKTHue-
cKoii pabote?

Yro o3HauaeT neperpyska oneparopa BelBoga?

Uem 00bsBiieHNE QYHKIIUU OTIMYAETCS OT ONpeAeaeHUs QYHKIUU?

. UTto Takoe mpoTOTHN (PYHKIMH U 3a4€M OH HCIIOJIb3yeTCs?
64.

Kakum o0pa3oM MOXHO HamucaTh IpeIuKar JUis YHOpSJOYEHUs MO JIByM KitouaMm (Ha
npumepe AgeWeight())?

Kakne koHTelHEpbI HA3bIBAOTCS aCCOLMATUBHBIMU ?

Kakue cTpyKTyphl Jie)KaT B OCHOBE (DM3MUYECKON pean3alii acCOLMATHUBHBIX KOHTEH-
HEpOB?

Kak onuceiBaroTcs accoliuaTUBHbIE KOHTEHHEPHI?

C kaxoif 11eIbI0 B ONMCAHUU YKa3bIBA€TCS CIIOCO0 YIOPSAI0UNBAHUS HIIE€MEHTOB?
HazoBure MeTOABI 1 CBOMCTBA aCCOLIMATUBHBIX KOHTEHHEPOB.

[Tepeuncnrure 0COOEHHOCTH MHOXECTB U CIOBapeil.

[Tepeuncnure 0COOEHHOCTH MHOKECTB U CIIOBapeil ¢ AyOIuKaTaMH.

Kaxk onpenensercs napa B STL?

Kakum 00pa3oM MOKHO MOJIyYUTh JOCTYII K OTJEIBHBIM 3JIEMEHTaM Maphbl?

Kakwue cymecTByroT anropuTMbl paboThl ¢ aCCOIMATUBHBIMU KOHTEHHEpPAMH KaK C MHO-
KECTBaAMH?

Yro Takoe OUTOBOE MHOXKECTBO?

Kakue ocHOBHBIE onepany HaJl OUTOBBIMH MHOKECTBAMU BBl 3HaeTe?
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78. KakuM 00pa3oM MOXKHO HCIOJIb30BaTh OMTOBOE MHOXKECTBO MPH XPAHCHHH W M3MEHeE-
HUM nHpOopMaMK 0 Habopax JaHHbIX?

79. YUto Takoe agantepbl KOHTEUHEPOB?

80. Kakue Bubpl ajantepoB KOHTEHHEPOB Bbl 3HAETE?

81. Kakue 6a30Bble KOHTEHHEPHI MOTYT OBITh MCIOJB30BAHS JUIsl CTEKa, OUepeld U OYepeau
¢ mpuopureramu?

82. HazoBute 0cOOEHHOCTH aanTepa «CTEeK» U €r0 OCHOBHBIE ONEpaIIHH.

83. HazoBuTe 0COOEHHOCTH ajanTepa «04epeb» U €r0 OCHOBHBIE OIEpaLiy.

84. HazoBuTe 0COOCHHOCTH aganTepa «o4epeab ¢ MPUOPUTETaMU» U €ro OCHOBHBIE Orepa-
107078

85. IlocKoJIbKY JJIsl CTEKOB, OUepelied U O4Yepe/iel C MPUOPUTETAMU HE IPUMEHSIOTCS UTe-
paTopskl, KAKUM 00pa30M MOKHO IIOCMOTPETh HX COAEPKUMOe?

86. Uto o3nauaet nuHenHblt cniucku tuna LIFO u FIFO?

87. Kakum oOpa3om, He IpUMEHSIS oreparuio push, MOXXHO BHECTH JTaHHBIC B aJJalITePhI?

88.Kakue pasnnuust BbI MOKETE HA3BaTh MEXKY TPEMs M3YUYEHHBIMHU aJalTepaMu KOHTEM-
HEPOB (CTEK, O4EpEh U OUEPED C IPUOPHTETAMH )?

MeTtoauyeckuii MaTepuaJl o crnocodam Moau(puKanuu aJIropuTMoB
[Tonseném utor ucnonb3oBaHus aroput™MoB B STL ¢ BKIOUEHHEM NPEIUKATOB U (PYHKIIH-
OHaJIBHBIX 00BEKTOB. Byziem paccmarpuBarh anroputm sort mis vector<int>v.

l. IIpuMmeHsieM cTaHIapPTHBIA aNropuT™ sort:
sort (v.begin (), v.end()); — copTupOBKa OT MEHBIIETO K OOJIBILIEMY.
2. 3areM UCMOJIb3yeM 3TOT allTOPUTM C mpenukatoM comparefun(), uisi COPTHUPOB-

KH OT OO/IBIIIETO K MCHBUICMY':

bool comparefun(int x, int y)

{ return x > y;

}

sort (v.begin (), v.end(), comparefun);

3. Hcnonb3yem anroput™ sort c¢ (yHKIMOHAIEHBIM 00BEKTOM compare() - copTu-
pOBKa B yOBIBaIOIIEM MOPSIKE :

class compare

{ public:

bool operator() (int x, int y) const

{ return x > y; }

}s
sort (v.begin (), v.end(), compare());
4. Hcnonedyem anroput™ sort ¢ QyHKIMOHATBHBIM 00bekTOM greater<int>(),

onpenenéHubiM B STL - copTupoBKa B yOBIBAOIIEM MOPSIKE &

sort (v.begin (), v.end(), greater<int>());

B nanpHeiimem takke OylieM MPUMEHSTh YKa3aHHBIC CIIOCOOBI U IS PYTUX aJrOPUTMOB,
TEM CaMbIM YCUJIUBAas UX BO3SMOKHOCTH.

IIpumep 3axaHus HA MOC/IeI0BATEIbHbIE KOHTEHEPBI IJIsl CaM. BbITIOJIHEHUS

1. Co3natb ouepenb. BBecTu nepeMeHHOE KOJMYECTBO HEHYJIEBBIX 1I€JIBIX (BBOJI 3aBEPILIACTCSA
HYyJIEM) U BBIBECTH UX Ha DKpaH.

2. Vcnonw3ys BBeACHHBIE B 1.1 JaHHBIE, MPUMEHUTH (DYHKIIUU JJIs1 BCTABKU U YTATCHUS IS
BBITIOJTHEHUS CJIETYIONINX TEUCTBUH (TIOCTIE KaXK0TO ACUCTBUS CIeIyEeT BHIBOJ HA DKPaH):

. BcraButh 5 u 8 B Hauano.

b. Ilepen mocnegHUM 3JIEMEHTOM BCTaBUTH 33.

C. YIaluTh NOCIEOHUI JIEMEHT.

d. Ynanute 4 - oJIeMeHT.

)
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e. OrcopTupoBartsb.
3. Co3znatb BEKTOp, BHECTH B HETO 8 JIFOOBIX (OTCOPTHPOBAHHBIX 10 BO3PACTAHUIO) uncel. Boi-
BECTHU MX Ha 3KpaH.
4. BBINOTHUTH CIMSHUE FIIEMEHTOB BEKTOPA U OYepear B JII000M KOHTEHHED.

IIpumep 3a1aHus HA ACCOMATUBHbIE KOHTEHHEPHI /IJIsl CAM. BbITIOJIHEHUS
MeH10 JOKHO BBIMISIETh CIEAYIOIKUM 00pa3oMm:
1. Haiitu 3a1aHHO€E 3HaUEHUE.
2. BpIBeCcTH NOJHBIN CIHCOK.
3. BnHecTu HOBOE 3HaueHUE.
1. Cozmarp cnoBapp Country, B KOTOpPOM KIIIOUYOM SIBJISICTCSI Ha3BaHHE CTpPaHbI, a
3HAYEHHEM — Ha3BaHUE CTOJIUIIbI 3TON CTPAHBI.
2. 3amnoJIHUTh €r0 HECKOJIBKUMHU 3HAYCHUSIMH (4-5).
Co3nath MEHIO, B KOTOPOM OYIyT peliaThCs CIACAYIOMINE 3a1a4u:
a. BBecTu Ha3zBaHue CTpaHbI U MO HEH HAWTU U BHIBECTU HA3BAHUE CTOJUIIBL.
b. BbIBecTH Ha SKpaH MOJIHBIN CIIMCOK CTPAH U UX CTOJIHL.
c. BBectu Ha3zBaHWe CTpaHbI, €CIU Takas CTpPaHAa €CTh, TO BBIBECTU €€ CTOJUILY,
€CJIM HET — BBECTH B CJIOBapb Ha3BaHWE CTpaHbl U €€ cronuisl. [locne storo
BBIBECTH Ha SKPaH MOMOJHEHHBIA CIUCOK CTPaH U UX CTOJIHUII.

(98]

MeTtonnyeckue MaTepuaibl K NPAKTHYECKHM H CAMOCTOSATEIbHBIM 3aHATHAM
— [a6yoHBI GYHKINH U KJITACCOB C TOTOBBIMH ITPOCKTAMH.
— H3yueHue nocienoBaTesbHbIX KOHTEHHEPOB ((QYHKIMU, UTEPATOPHI, AITOPUTMBI) C
pelIeHrEeM 3a1a4 U C 33JaHUSIMU JUUIsI CAMOCTOSATEIBHOIO PEILICHUS.
— H3yuyeHue accOlIMaTUBHBIX KOHTEHHEPOB ((PyHKLUU, HTEPATOPbI, AITOPUTMBI) C pe-
IIEHUEM 3a/1a4 U C 3aJJaHUSIMU JIJIs1 CAMOCTOSITETILHOTO PEIIEHMS.
— ®OyHKIMOHAIBHBIE OOBEKTHI.
— Pa3sHbIe BUIBI COPTUPOBOK.
— ToroBsle mpoekThbl «bubIuoTeKa.
— Pa3paboraHHble IPUIIOKEHUS HA pa3Hble BUbl COPTUPOBOK, MOJCUET OanaHca CKO-
00K U Ip.
st camocTosTeNbHON pabOThl CTY/AEHTOB (JIOMalllHUE pabOThI, MOATOTOBKA K KOHTPOJIb-
HbIM pa0oTaM M KOJUIOKBUYMBI) BBIIAIOTCS 3aJ]aHUs Pa3IMYHBIX YPOBHEW CI0KHOCTH, PELICHHUs
aHAJIOTMYHBIX 3a7a4, TOTOBbIE MPOEKTHI U PEILICHUS.
OTU MaTepHalbl MO3BOJISIOT CTYJICHTaM HAlKMCcaTh M0 BIOpaHHON TeMe CBOE MPHUIIOKEHHE B
KauyecTBE TBOPUYECKOU pabOTHI.
ABTOpPOM MOArOTOBIIEHO ydeOHOe mocobue «Mcmonb3oBaHME CTaHAAPTHOW OMOTMOTEKH
mabaoHoB STL B mporpaMMHpOBaHUM CTPYKTYP U aIrOPUTMOB 00pabOTKH NaHHBIX» (2021 1.).
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IIpumepbl TBOPUYECKUX 3aJaHUM

Bapuant 2

HamucaTts nporpaMmy, OTBICKHBAIOIIYIO [IPOXO MO JaBMPHHTY, ¢ HCITOIb30BaHHEM
KOHTeHHepHOTO Kiaacca stack us STL.

JIabupHHT NpecTaBisgeTcs B BUe MAaTPHUILI, cocTodllel U3 KpajipaTos. Kax bt kBaj-
pat b0 OTKPHIT, 1160 3aKPHIT. BX0A B 3aKpHITHIH KBanpaT 3anpeliied. Ecau kpaapar
OTKPBIT, TO BXOJl B HETO BO3MOJKEH CO CTOPOHBI, HO He ¢ yria. IIporpamma Haxoamr
Ipoxoj Yepes nabMPHUHT, ABUrasich OT 3ajlanHoro Bxoza. [locae oTeickanust npoxosa
MIPOrpaMMa BBEIBOJUT HAMIEHHBIH TYyTh B BUIE KOOPJIWHAT KBa/paTOB.

Bapuanrt 8

Hanucarp nporpamMmy yuera 3asiBOK Ha 0OMeH KBapTHD W MOMCKA BApHAHTOB 0OMEHa.

Kaskjast 3asiBKa colepiKUT CBELleHMsl O IBYX KBapTHpax: Tpebyemoil (MCKOoMOIl) 1 1Mero-
uefics, CBenieHMs 0 Kax /10 KBapTHPE COJIEPKAT: KOJMYECTBO KOMHAT, IUIOLIA b, ITAK,
panoH.

[Iporpamma gomKHa 06ecmeduBaTh BHIOODP € MOMOIIbIO MEHIO ¥ BBITIOTHEHHE OHOIT 113
crenyoumx GyHKUHI:

O BBOI 3asIBKH Ha 0OMeH;

0 MMoMCK B KapToTeKe IOJAX0AALEero BapuaHTa: IpH COBIIAIEHUN Tpeﬁoualmﬁ H npen-
JIOZKEHHII 110 KOJMUYECTBY KOMHAT H 3TaHOCTH M PAa3JIHYHH 110 1TOKa3aTe 0 <1110~
uaabk» B Iipejenax 10% BBIBOAMTCH COOTBETCTBYIOILAA KdDTOYKA H YVIaJAEeTCHA
H3 CIIHCKa, B MPOTHBHOM CJY4Yac MOCTYIIHBIIAA 3asBKa BRIYACTCA B KaPTOTERY,

O BBIBOJI BCeH KapTOTEKU.
Jns xpaHeHHs1 JaHHBIX KapPTOTEKH MCIIOJIb30BATh KOHTeHepHblil Kinace 1ist.

Bapuant 14

CocTaBUTh nporpaMMy MojenHposaius paborel asTodyCcHOIO napka.

CeejeHHA 0 KadJIoM aBTobyce collep#ar: HoMep aBTobyca, (GaMHIMK M HHUIMATBE
BOAMTENA, HOMEP MapILPYTa.

ITporpamsa aosHa 06eCmeyHBaTE BEIGOD © NOMOIILI MEHIO M BRINOTHEHHE 0IHOH 13
caeaymmx QyHrimit

3

Q

a

HauanbHoe OPMHPOBAHME JAHHBIX O BeeX aBToOYCAN B Mapke B BUAE CIIMCKA (BBOJ
C KJABMATYPE HAH H3 chaiina);

HMHTALIHA BhIEETA EITETDﬁ:\I'C.H H3 MAPEA. BROJIHTCH HOMED EIB‘TUﬁ}I'Eﬂ; TIPOrpanpe -

aseT gaHHsle of) 3ToM apTobyce M3 CNUCKa AaBTODYCOB, HAXOJAALMXCH B [IAPKE, K 3a-

IIMCBIBAET 3TH JAHHBIE B CIMCOK aBTOOVCOE, HAXOMALIMXCA HA MaplIpyTe;

HMHTALIHA BLE3a ABTo0YCA B MAPK: BBOAWTCA HOMEp apTodyca; MporpaMMa yaans-
ET JAHHEIE C'G STOM EIE!TDE!}"C{,‘ H3 CITHCKA EHTTJﬁ}'{!ﬁﬁ, HAXCIAAIINXCH Ha MADUIPYTE,
H 3ANMCHBAET 3TH JAHHBIE B CIIHCOK EIB'.I'QEJ}"CGH, HAXOHINXCH B napm};

BRIBOJL cBeeHHi o6 aprofycax, HAXOAAIMXCA B Mapke, W 06 apToOycax, HaXonA-
LIMXCA HA MAPIIPYTE, YIOPAAOYEHHBIX 10 HOMEPaM aRTohYCOR;
BRIBOJ cRefeHnit 0 apTobycax, HAXOAAWMXCH B Napke, u ob asrodycax, Haxous-
MIMXCH HE MAPLUIPYTE, YOOPSIOYeHHBIX (10 HOMCDAM MAPIIPYTOB,

EPEHEHI{L‘ BCEN HeoDXOMHMBIX CIIHCHOB OpPraHH30BaATE C [MPHMEHEHHEM }{DHTEE:I]IE'P“U"
Mo Enacca map, B KaUecTRe KIKYa HCNONRIOBATE «HOMED H!‘!IDﬁ}FEH&.
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