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1 Heau u 321244 0CBOEHMS TV CHUILTHHBI (MOTYJIS)
[enbto ocBoeHuUs: TUCHUILUIUHBI «CTPYKTYpBl U aITOPUTMBI 00paOOTKU JaHHBIX» SIBISIETCA

(GhOopMHUPOBaHHE y CTYACHTOB MPO(ECCHOHATBHBIX KOMIIETEHIIUH B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no HamnpaneHuto moaroroBku 6akamaspos 09.03.01 «MapopMaThKa U BEIYUCIUTEIbHAS
TEXHUKa» C YYETOM HaIlpaBJICHHOCTH OakayiaBpckoil mporpammel — «IIporpammuoe obecrieueHue
BBIUYHCIIUTENbHON TEXHUKU U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Jucuummna « CTpYKTYpBI U alITOPUTMbI 00paOOTKHU JaHHBIX) MPENojaéTcs IBa CeMecTpa U

MOCBSIIEHAa U3YYECHUIO CTPYKTYp AAHHBIX, IPUMEHSEMBbIX B MPOTPAMMHUPOBAHUUA M COBPEMEHHBIX
METO/IOB MOCTPOCHUS U aHAJIN3a AJITOPUTMOB. Bech Kypc MOXKHO pa3esiuTh Ha 3 4acTu:

1.
2.

n3y4eHue 0a30BbIX CTPYKTYP JAHHBIX M OCBOCHUE TEXHOJIOTHH UX IIPOTPAMMHPOBAHUS;
U3yYeHHUE aIrOpUTMOB O0paOOTKH, CBS3aHHBIX CO CTPYKTypaMH JIaHHBIX (COPTUPOBKA, IO-
UCK, KOTIMPOBAHKE U JIP.); PACCMOTPEHUE BOIPOCOB dPPEKTHBHOCTH AITOPUTMOB;

nzydenne Ondmotexu madnoHoB (STL), — kak MOITHOTO HHCTPYMEHTA, COJIEPIKAIIEro pea-
JU3AIMI0 MHOTHX CTPYKTYP M QJITOPUTMOB, MOBBIIIAOMIETO YPPEKTUBHOCTh TPyla MpPO-
rPaMMHUCTOB.

3amauamMu Kypca sBISFOTCSL:

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

IPUMEHEHNE TEOPETUUECKUX 3HAHUI MPU CO3/1aHUU UHPOPMAIIMOHHBIX CUCTEM;
IpUOOpPETEHUE MPAKTUYECKUX HABBIKOB MPHUMEHEHUS CTPYKTYp U afOPUTMOB, HEOOXOAU-
MBIX JUISI TPOIPAMMHUCTOB;

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

®opmupyembie komnetrenmuu: OITK-2; OITK-8

O6bexktamu TpohecCHOHATBLHOM ASSITENFHOCTH B paMKaxX M3y4aeMOW AUCIMILTUHBI (MOIYJIs)

ABJIAKOTCA:

— HOporpaMMHOC obOecrneucHUe CpcaACTB BBIYHCIIMTEILHON TEXHUKU U ABTOMATU3UPOBAH-
HBIX CUCTEM (HpOrpaMMBI, IMpOrpaMMHBIC KOMIUJICKCHI U CI/ICTGMLI);
— AaBTOMAaTU3HUPOBAHHBIC CUCTCMbI O6p&60TKI/I I/IH(I)OpMaLII/II/I " YIIPaBJICHUS.

2 MecTo qucuunauHbl (MoayJs) B crpykrype OIIOIT
Jucuumnmza « CTpyKTyphl ¥ aJrOpUTMBbI 00paObOTKH aHHBIX» OTHOCUTCA K OO0s3aTeNbHON

yactu bioka 1 aucnumumn yuebnoro rana b1.0.18.03 u npenogaercs asa cemectpa (IV cemectp
Il kypca u V cemectp Il xypca).

[Tpuctynas K U3y4eHUI0 JTUCHUIUINHBI « CTPYKTYpPBI M aITOPUTMBI 0OpaOOTKH TaHHBIX»,

CTYACHT HOJIZKCH UMCTb 3HAHHW U HABBIKU IO JUCIUIIIIMHAM:

HpOI‘paMMI/IpOBaHI/IC Ha A3bIKC BBICOKOT'O YPOBHH,
I[I/ICI(peTHaH MaT€MaTHKa,
Marematudeckas JIOTHKA U TEOpH aJIrOPUTMOB,

JlaHHast TUCHUIUIMHA SBJISETCS MPEAIIECTBYIONMIEH s CeAYOIUX TUCIUIIINH!
ba3zsl nanwl,

WuTepdeiicsl THPOPMAIIMOHHBIX CUCTEM,

KomnbrotepHnas rpaduxa,

[IpoekTupoBanue HHOOPMALIMOHHBIX CUCTEM,

WNudopmanoHHbIE CUCTEMBI U TEXHOJIOTHH.



3 [lnanupyembie pe3yJibTaThl 00yUEHHS M0 JHCHHILIHHE (MOTYJII0)

Paszoen 3anonnsaemcs 6 coomeemcmeuu ¢ kKapmamu KOMIemeHyu.
®opmupyemsbie komneteniuu: OIK-2; OIK-8

DopmupyeMble KOMIIE-
TeHLUH

(k00 u Haumenosanue)

Nuaukatopsbl
TOCTHKEHHUSA KOMIIETEeHIUIH
(k00 u popmynuposxa)

I[lnanupyemble pe3yJbTaThl 00y4eHUs
10 AUCHHUILVINHE (MOAYJII0)

OIIK-2: Crioco6en moHu-
MaTh MPUHIIUITEI PAOOTHI
COBpPEMEHHBIX WHPOPMAIH-
OHHBIX TEXHOJOTHH U MPO-
IPaMMHBIX CPEJICTB, B TOM
YHCIIe OTEYeCTBEHHOTO
MPOU3BOJICTBA, H UCTIONb-
30BaTh UX NP PEIICHUH
3aJ1a4 MpoheCCUOHATBHOMN
JeSITENbHOCTH

OIIK-2.1 OpuenTtupyercs B
CIIEKTpPE OTEPALOHHBIX CHCTEM
Y MPOTPaMMHBIX CPEJICTB OTe-
YEeCTBEHHOT'O MTPOM3BOJICTBA HA
pBIHKE HH(POPMAIIHOHHBIX TIPO-
JYKTOB

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

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

OIIK-2.2 YcraHaBiauBaer OIlI-
TUMAaITbHbIE KPUTSPHH PabOTHI
MPOTPAMMHBIX CPEJCTB NIPU
pelIeHnH 3a1a4 Ipodeccro-
HaTbHOU JIeATCIIFHOCTH

YMeeT NPUMEHSATD K PELLICHUIO PUKIIA-
HBIX 3a71a4 0a30BBIE aNTOPUTMBI 00pabOTKH
nH(pOpMaLUH, BBITOIHSTE OIIEHKY CIIOXK-
HOCTH aJITOPUTMOB, IPOTPaMMHUPOBATE U
TECTHPOBATh IPOIPAMMBI

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

OI1K-2.3 Mcmonb3yeT coBpe-
MEHHBbIE HHPOPMAMOHHbIE
TEXHOJIOTHH cO0pa, 00paboTKH,
XpaHeHUs U MoKucKa nHpopMa-
WU IIpU PELICHUU 3a7a4 IIpo-
(heccroHANBHON HAIIPaBICHHO-
CTH

BJ'IaILCCT HaBbIKaMH UCIIOJIB30BaHUS CJI0XK-
HBIX CTPYKTYP JaHHBIX U IPOTPaMMHON
peanu3anuy alrropuTMOB 00padOTKH JaH-
HBIX JIJISl PEIICHUS 33729 PO eCCHOHAIb-
HOM HaINpaBJICHHOCTHU

Brageet HaBBIKaMH MCTIONB30BAHHUIO OMO-
JTMOTEKX MIa0JIOHOB MIPH pa3paboTKe Mpo-
TpaMM [JId IMTOBBINICHUA Ha):[é)KHOCTI/I, I1e-
PEHOCUMOCTH M COKPAILCHUS BpEMEHH Ha
pa3paboTKy

OIIK-8: Cnoco6en pa3spa-
0aTbIBATH AJITOPUTMBI M
MPOTPAMMBI, TIPUTOTHBIE
I IPaKTU4Y€CKOIo Impu-
MEHEHHS

OIIK-8.1 Beibupaet HHCTpYMEH-
TaJIbHBIE CPEJICTBA, SI3bIKH ITPO-
FPaMMHPOBAHUSI U TEXHOJIOTHH
00pabOTKH TaHHBIX HAa HAYallh-
HOM 3Tarne pa3paboTKH Mpo-
PaMMHOTO MPOJYKTA

3HaeT aNrOPUTMHYECKUE SI3bIKH TIPOTPaM-
MHPOBaHUS, OTIEPAIIMOHHBIC CUCTEMbI U
000JI0YKH, COBpEMEHHBIE CpeJIbl pa3padoT-
KH rporpaMmmHoro obecriederus (C++,
Visual Studio)

OIIK-8.2 Pa3pabatsiBaeT ajro-
[PUTMBI ¥ IPOTPAMMHBIE KOJTBI
[IPOTPaAMMHBIX MOJTyJIEH IS
MPAaKTHYECKOTO IIPUMEHEHHS

YMeeT COCTaBJIATh alrOPUTMBI, IUCATH U
OTJIQXKUBATh KOJIbI, TECTUPOBATH pabOTO-
CIOCOOHOCTb MTPOTrPaMMBI

YMeeT mporpaMMHUpOBaTh TaKHE CTPYKTY-
pBl JAHHBIX, KaK CIUCKH, CTEKH, OUEPEIH,
OMHApHBIE IePEBhs, MHOXKECTBA U JIP.

OI1K-8.3 Tectupyet paboTocio-
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 3aJ1a4 Pa3IMYHbIX KJIacCOB

YMeeT nucaTh IporpaMMbl Ha SI3bIKaxX BhI-
COKOTO YpPOBHSI, HCIIOJI30BaTh UHTETPHUPO-
BAaHHYIO Cpeay pa3padOTKH TPHUIOKCHUN
JUTSL pEIIEHUS] PUKJIAIHBIX 32124

Bnaneer HaBblkamMHu IPOrpaMMHOM peanu-
3alUK AJITOPUTMOB OOpPaOOTKU JaHHBIX Ha
SI3BIKE BBICOKOTO YPOBHS HAa OCHOBE HMHTE-
TPUPOBAHHOW Cpelbl pa3pabOTKH TMPHUIIO-
JKEHHH




Pesynbrar oOydeHus: cGOpMyIMpOBaH Ha OCHOBAHHMHM TpeOOBaHUN MPohecCHOHATBHBIX

CTaH/1apTOB:

— 06.001 «ITporpammucty, 0606meénHas TpyaoBas Gpynkmus C5 - MHTerpamus mporpaMMHBIX
MOJTyJIel U KOMIIOHEHT ¥ TIPOBEPKa Pab0OTOCIIOCOOHOCTH BHITYCKOB IMPOTPAMMHOTO MPOYKTA;
tpynoBas ¢pynkius C/02.5 - OcymniecTBiaeHUE HHTETPAIMKA TPOTPAMMHBIX MOJIYJICH U KOMITO-
HEHT W BepU(UKAIMKU BBITYCKOB MPOTPAMMHOTO MPOJYKTa; O0O00OMmMEHHAS TpyaoBas
¢dbynkuus D6 - Paspaborka TpeOoBaHMN W TPOSKTHPOBAHHE IMPOTPAMMHOI0 OOECIICUCHHSI;
TpyaoBas pynkuus D/01.6 - Ananu3 TpeboBaHMii K TPOTPAMMHOMY 00€CIIEUEHUIO;

4 O0beM JUCHUIIMHBI (MOAYJIs1)
O0BbeM TUCHMIUTMHBI (MOJIYJIsI) COCTaBsET 8 3a4eTHBIX eIMHHMIIBI, Bcero 288 vaca. [(uciu-
ruimHa yntaercs 2 cemectpa (1V cemectp Il kypea u V cemectp |11 kypca):
119 gaca cocTaBiseT KOHTAKTHas paboTa 00ydYaroIIerocs ¢ MpernoaaBaTeeM:
142 gacoB cocTaBIseT CaMOCTOSITENIbHAS paboTa 00yJarOIIerocs.
27 4acoB OTBOJUTCS HA KOHTPOJIb.

IV cemecTp:

3a4éTHBIX €AUHUL] — 3;

Bcero gacos — 108;

34 4acoB — JIEKI[MOHHEIC 3aHSITHUS,

34 yaca — MpaKTUYECKHUE 3aHATHUA.

40 gacoB — caMocTosTeIbHAS paboTa
Bun mpoMekyTOUHOTO KOHTPOJIIS — 3a4ET.

V cemecTp:

3a4éTHBIX €IUHUL] — D;

Bcero gacos — 180;

17 gyacoB — JIEKIIUOHHEIC 3aHSTHUS;

34 yaca — mpaKTUYECKHE 3aHATHUS;

102 gaca — camocTosTeIbHAS padoTa;

27 9acoB — KOHTPOJIb.

Bua npomMexyTo4HOro KOHTPOJIS — dK3aMEH.



5 Copep:kanue TUCHUITIMHBI (MOIYJIA)

Jlexuu npecTaBiIeHbl B BUJIE IPE3EHTALUH.
Ounasn ¢opma o0yueHus

B ToM uncie:
KounrakTHas padora (padoTa BO B3au- CamocrosiTebHast
MOJAeHCTBHH pabora
C NpernojaBaTesieM), 4achl oOyuaromerocs,
13 HUX 4acChbl, U3 HUX
HaumeHoBaHMe M KpaTKoOe co/iep:KaHue Yuebubre 3ans- &
- =
Pa3ieI0B U TeM AHCHHILTHHDBI (MOLYJIs1) Bceero THst, Halpas = .
(qa- ° 0 JICHHBIC Ha MIpoO- o :ﬂ E
®opMa NpoMe:KyTOYHOI aTTecTAINH chl) < E . Z o BC/ICHHE TeKY= sEe 28
0 JUCHMILINHE (MOLYJII0) S| g g g g [Srorompo S| 2 5 < 2% g
2| E g5 3 (KOIIIOKBHYMBI, 8 5 =t sl 25| 8
S| EE § S  KOHTPOJBHBIE Rl EZs & g @
= = 3aHATUS U 1p.). mES BEZ
BxonsaT B npak- ?, 2
THYCCKHEC 3aHs- E a
THA. ~
IV cemectp
Pasnea 1. Yka3sareau nist popmupoBanus
CTPYKTYP AAHHBIX
Haznauenue ykazateneil. O0bsBICHHE yKa3aTee.
Omneparopsl pabOTHI ¢ yKa3zaTelasiMU. ABTOMaTHue- 8 2 5 5 6 5 5
CKHE U IMHaMUYecKue nepeMeHHsle. McnonapzoBanue
yKazatenei s GopMUpOBaHUS JUHAMUYECKUAX
CTpyKTyp. lloHATHE CTPYKTYp AAHHBIX U UX KIIACCH-
bukanus.
Pa3pnen 2. AGcTpakTHbie THIIBI JaHHBIX (AT/).
JInHelHbIe CTPYKTYPbI
Onpenenenne AT/l: TN U CTPYKTypa JaHHBIX, OIE-
paropel. Knaccudukanuss ATJ. Jluneitnpie cTpyk- | 8 2 2 4 2 2
TypBL: CTEK, oyepelp, AeK. Onepauyuu Haja JIMHEHHBI-
MU clicKaMu. Peanuzanus onepauuii ¢ HCMOJIb30Ba-
HUEM MacCHMBOB M C nomouiblo ykaszareneil. Ctek u




¢yukuuun. Ilepenaua mapaMeTpoB B (YHKLHIO: IO
3HAYEHHIO, TT0 CCBUIKE.

Pa3nen 3. CBs3HbIE CIMCKH

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

1. BhIBOj Ha 9KpaH COACPIKUMOTO CITHUCKA,

2. YnaneHue yKazaHHOTO Y31,

3. BcraBka y3i1a B yKa3aHHYIO MO3HUIHIO.

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

10

Pa3znen 4. TexcroBblie Gpailiibl M MOTOKH BBO-
Ja/BLIBOJA

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

Paznen S. /lepeBbst

PexypcuBHOe omnpeneneHue CTpykTypsl aepea. Oc-
HOBHbBIE NOHSTUS U ompejaencHus. buHapHbie nepe-
Bbsa. OOxoJ nepeBa: mpsMoil, oOpaTHBIM, 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 y3inos. IIpasuno nosoporos. RR-
noBopoT (LL-moBopot), RL-moBopoT. Brimtouenne u
uckimouenue B/u3 ABJI-nepeBbeB. b-nepeBbs,
OINpeJIeIIeHUE, CBOMCTBA, OCHOBHBIE OIEPALIUH.
Pabota ¢ b-nepeBbsiMu.

Paznen 7. Ounenka aaroputMoB. CopTUPOBKH
CH0XHOCTH anropuT™ma, o6o3Hadenue O-0obIoe.
Omnpenenenne nopsaka anroputma. CpaBHeHNE
CJIO’)KHOCTH Pa3JIMUHBIX aITOPUTMOB. BHYTpeHHuE




COPTUPOBKH (BEIOOPOM, BCTABKAMHU, ITY3BIPHKOM).
PaccmoTpenue airopuTMOB M aHAIH3 CIIOXKHOCTH.
BricTpas COpTUPOBKA M aHAIHM3 CIIOKHOCTH.

Paznea 8. CoprupoBka ciausinueM. CopTupoBka
lenna

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

Paznen 9. I'padwbl, anropurmbl padoThI ¢
rpagpamu

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

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

OTHolIEeHNE YaCTUYHOTO Nopsiika. Tonojaoruyeckast
coprupoBka. Kparuaiimme nmytu B rpade.

1. ITouck kparyaiiiiero paccTosIHUS OT OJJHOM U3
BEpILIUH rpaga 10 BCEX OCTAIBHBIX (AITOPUTM
Jeiikerpsl, anroput™ bennmana — ®@opaa).

2. Ilonck xpaTualinx MyTeld MEXy BCEMH ITapamMu
BepiuH rpada (anroputm ®dioiiga-yopuenna).

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

Pasnen 11. AaropurMsl noucka. XemupoBaHue
[TocnenoBarenbHbIN, OMHAapHBINA oKCK. [loHsATHE
XelnpoBaHus. Xem-tadbauisl. Pasperienue
KoJutn3ni. @yHKIMK xemupoBaHus. OTKPBITOE U
3aKpBITOE XEIIMPOBAHUE.

Paszpnen 12. Ilouck B Tekcre. Meroasl pa3padoTku
AJITOPUTMOB

[TocranoBka 3agaun. 3ydyeHue anropuTMoB:

1. mpsamoro noucka;

2. Kuayra, Moppuca u Ilpatra;

3. boyepa u Mypa.




Pasnea 13. Pexypcusi B anropurmax u
CTPYKTYpPax JaHHBIX

OcHoBHbIE NOHATHUSA, IPUMEpPBL. PeKypcuBHbBIE
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 cxxaTHsl 0e3 moTepr HHPOpMaLUU
(anroput™ Xaddmana, anroputm Jlemnens-3uBa-
Benua). CxxaTtue JaHHBIX C TOTEPSMHU.

Paznen 15. O630p nepBoii yacTu Kypca

10

Bun npomexyTO4HOro KOHTpOJIs — 3a4éT (0ayuTbHO-
pEeUTHHrOBasI CUCTEMA).

Bcero: 108 =34 + 34 + 40

108

34

34=
26+

8(BxoasT B 34 4.)

68

40

40

V cemecTp

Paznen 1. CranaaprHasi 6u01moTeKa madJ0HOB B
si3pIKe mporpammupoBanns C++

Hlabnonusl ¢yHkuumit u kiaccoB. Illabmonel u
neperpy3ka  @ynkumid.  IIpocTpaHcTBa  HMEH.
IlocnenoBarenbHble KOHTEWHEPHI M UTEPATOPBHI.
CaolicTBa NoCI€10BaTEIbHBIX KOHTEHHEPOB.

13

Pazpnen 2. Onepaunu ¢ nocjie0BaTeJIbHbBIMU
KOHTeHHepaMu

Pasnuunsie ¢pynkiu (push_back, pop_back, insert,
erase u op.). Anroputmsi (sort, find, copy).

14

Pa3zpnen 3. Onepauus o0bennueHus merge.
Kareropuu ureparopos

Anroputmsl (Merge). Tumsl, onpeneneHHbIe
nonb3oBareneM. [ Ipumenenne merge st CTpykTyp
naHHbIX. Kateropuum urepatopos u onepanuu,
MIPUMEHNMBIE K Ka)KJI0M KaTeropuu. AJIrOpUTMBbI
replace u reverse.

16

Paszpnen 4. PynkunoHaabHble 00beKThI. PadoTa ¢

14

10




M0CJIe0BATEJIbHOCTSIMH

[Tonstue npeaukara. @yHKIMOHATIbHBIE OOBEKTHI U
WX HCIoNb3oBanue. Pabora ¢
nocJeaoBaTebHOCTAMH. AropuT™bl accumulate,
count, find_if u mp.

Pa3zgea 5. AcconuaTuBHbIe KOHTEHEPHI

Tumnbl accouuaTuBHBIX KOHTEWHEPOB. [Ipumepsl pa-
OOTHI CO CIIOBapsIMH. AJITOPUTMBI pabOTHI ¢ acconu- | 34 3 6 2 11 3 30 23
aTUBHBIMU KOHTeHHepamu. [Iporpamma «Dopmupo-
BAHME YACTOTHOIO CJIOBaps». bUToBbIE MHOMXKECTBA.
Pasnen 6. Ananrtepsl. Padorta co ciioBapém

Crek, ouepenb, ouepeap ¢ npuopureramu. [lapel u
cpaBHenus. [Ipumep pabotel co cioBapéM. OCHOB-
HbIE MOHATHS 00 OTHOLIECHUSIX MEXKAY KIACCaMH.
Pa3znen 7. NP-nosnble 3agauu u
TPyAHOpelmaeMble 3aga4un. MeToabl pa3padoTku
aJITOPUTMOB

OcHosuble omnpenenenus. Knaccudukanus 3anad.
Mertoabl pa3paboTKu aropuTMoB (MeToa aexommo- | 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 IIaXMAaTHOU JJOCKHU, O PaHIIe)
Pasnea 8. O030p kypca 13 2 2 4 9 9
[IpomexyTrouHas arrecTanus — 3Kk3amMeH (0aTbHO-
pelTHHrOBast cucTema), — 27 Jacos.

Bceero: 180 = 17 + 34 + 102 + 27 (koHTpPOJIb)

38 2 4 6 8 24 32

180= 17 |34 6 (BxoasT B

Le3507 34y 51 |58 |44 102

Hroro 3a 2 cemecrpa: 288 yacos (Bkiwuas 27

288 51 |68 119 142
4ac. KOHTPOJIst)

[Ipu peanuzanuu TUCHUILUIMHBI (MOYJIs) OPraHU3YETCs MPaKTHYecKas MOATrOTOBKA MyTeM MPOBEACHUS MPAKTUUYECKUX 3aHATUH, MpeaycMaTpu-
BAIOIIMX YyYacTHe OOYYarOMIMXCS B BBIMIOJIHEHUU OTIENBbHBIX DJJIEMEHTOB paboT, CBS3aHHBIX ¢ Oyaymied mpodhecCHOHATBLHOW NeSATeTbHOCTHIO
(68 gacoB).
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ITpakTHyecKas MOJArOTOBKA TAKXKe BKIIOYACT B ceOs OTIACIbHBIC 3aHATHs JEKIIMOHHOTO THIIA, KOTOPBIE MPEAyCMaTPUBAIOT Mepeaady ydeOHoi
uH(OpMaIMK 00yJaroUMCs, HEOOXOJMMON JUIS MOCIIEYIOIIEr0 BBIIOJHEHUS paboT, CBSA3aHHBIX ¢ OYAyIICH MPOPEeCCHOHAIBHOMN JEATENbHOCTHIO
(51 gac).

I[pakTryeckas MOArOTOBKA IPH W3YyYEHUH JTUCIUIUTHHBI PEATU3yeTCsl HEMOCPEICTBEHHO B YHUBEPCHTETE ((hrirae).
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6 IMepeyennb yueOHO-METOHUECKOT0 00ecedeHUsI 0 TUCHHUIIHHE (MOIYJII0)
Jliia obecriedeHust peain3aliy NporpaMMbl TUCHUTUIMHBI (MOAYJIs) pa3paboTaHbl:

—  MCTOAUYCCKUC MATCPHUAJIBI K ITIPAKTUUCCKHUM 3aHATUAM,

— METOAMYECKUE MaTepuallbl 10 OpraHU3alui CaMOCTOSTEIbHON paboThl 00yUaroIUXCs;

— MCTOAMYCCKHC MATCpualibl IO OpraHu3alu U3y4YCHHUA JUCHUIIIIMHBI (MOHYHSI) C IpUMCHC-
HUEM 3JIEKTPOHHOT0 00yUYeHMsI, AMCTAaHIIMOHHBIX 00Pa30BaTE/IbHBIX TEXHOJIOTUH;

— MCTOAUYCCKNC PCKOMCHIAALIUN JJIA 06yqa101unxc;1 C OrpaHUYCHHBIMU BO3MOXKXHOCTSAMHU 3]10-
POBbS U MHBAJIMJIOB [10 OCBOEHUIO IIPOTrPAMMBI JUCLUIUIMHBI (MOIYJIS);

— METOAMYECKOE 00eCTieYeHre MHHOBAIIMOHHBIX (hOpM YUEOHBIX 3aHATHH.

B yueGHOM mponecce UCONb3YIOTCS AKTUBHBIE U MHTEPAKTUBHBIE (DOPMBL: 00CYXKAEHUE OT-
ACHIBHBIX pa3JC/IOB JUCHUIIIMHBI, OIIPOCHI HA 3aHATUAX, COBMCCTHOC U CaAMOCTOATCIILHOC PCUHICHUC
CTYZICHTaMM IIPAKTUYECKHUX 33134 U 3aJJaHU, pa300p KOHKPETHBIX 3a/1aHuil.

Meroanueckue Matepuasbl 0 JUCHUILIMHE (MOAYII0) U 00pa30BaTeIbHOM IporpaMme B 1ie-
JIOM IIpeZICTaBJIEeHbl Ha O(UIMATILHOM caiiTe 00pazoBaTeabHON opranusanuu (paszaen «CeneHus 00
oOpasoBaTenpHOU opranu3anum» — OdpasoBanue — OOpa3oBaTeNbHBIC TPOTPAMMEBI).

7 ®oH/1bI OLIEHOYHBIX CPEACTB MO0 AMCHHUILIMHE (MOLYII0)

Jlnis aTTecTanuy 00y4aromuxcss Ha COOTBETCTBUE MX NEPCOHANBHBIX JOCTHXEHUN TOITAITHBIM
TpeOOBaHUSAM 00pa30BaTEIBHON MPOrpaMMBbl 0 JTUCIHHILIMHE (MOMAYI0) pa3paboTaHbl (OHIBI
OLIEHOYHBIX CPEZCTB, MO3BOJISIIOIINE OLIEHUTh pe3yJIbTaThl 00y4YeHUs (3HAaHUs, YMEHUS, HaBbIKH) U
copmupoBanHbIe (popMUpyeMBbIE) KOMIETECHIIUH.

Ot (OHIBl BKIIOYAIOT TEOPETUYECKHE BOIPOCHI, THUIIOBBIE IPAKTHUUYECKUE 3aJaHus,
KOHTPOJIbHBIE pAa0OTHhI, JOMAIIHUE pabOThI, TECTHl U UHbIE OLICHOYHbIE MAaTEPHAJIbI, UCIIOJIb3YyEMBIE
IIPU IPOBEAECHUH MPOLEAYP TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluy.

@DOH/IBI OIICHOYHBIX CPE/ICTB MPEACTABICHBI B IPUIIOKEHNUN K pabodeil mporpaMMme.

[Ipu HEeoOxonUMOCTH 00yYaromMecs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbs U UHBa-
JM1bI 00€CIIeUunBaIOTCs OLICHOUHBIMU MaTepHajaMH B (hopMax, aJalTUPOBAHHBIX K OrpaHUUYCHUSIM
WX 3JI0POBbBSI U BOCIIPHATHS MHPOPMAIIUH:

Jnist a1 ¢ HapyIIEHUSIMH 3pEHUS:

— B II€YaTHOHN (popMe YBETUUYECHHBIM LIPUPTOM,
— B (OopMe AJIEKTPOHHOIO JOKYMEHTa,

— B (hopme aynuodaiina.

JUnis U1 ¢ HapyIIEHUSIMH CITyXa:

— B medatHo# dopwme,

— B (opMe AIIEKTPOHHOT'O IOKYMEHTA.

Jlist i1 ¢ HapylIeHUsIME OIIOPHO-/IBUTaTEeNIbHOTO arapara:
— B Ie4aTtHo# dopme,

— B (hopme AJIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.

8 PecypcHoe o0ecnieyenue
— IlepedyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOI JUTEPaTyphbl
Ocnosnas yueonas numepamypa

1. Konpaes, B. JI. CTpyKTypbl U anroput™Mbl oOpabOTKH JNaHHBIX: YuyeOHoe mocobue / Kongaes
B.A. - M.:1ll PUOP, HUL] UH®PA-M, 2020. - 296 c.: - (Briciiee o6pa3oBanue: bakanaBpu-
ar). - ISBN 978-5-16-101275-8. - Tekct : anekrponHsid. / ObC "Znanium.com". - URL:
https://new.znanium.com/catalog/product/1054007 (nara obpamenus: 13.04.2020) - Pexum no-
CTyHa: OrpaHMYCHHBIH 110 JOTHHY U MapOJII0

2. Nposnos, C.H. CTpyKTyphl ¥ alropuT™Mbl 00pabOTKH NaHHBIX : yaeOHoe mocobue / C.H. [Ipo3-
noB ; — Taranpor : FOxublii denepanbuelii yausepcuret, 2016. — 228 c. : cxem., ui. — ISBN
978-5-9275-2242-2. - Texct : anektpoHHbIH. / OBC YHUBepcuTeTcKass OMOIMOTEKa OHJIANH. -
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URL: http://biblioclub.ru/index.php?page=book&id=493032 (mara oOpamenus: 13.04.2020).
Pexxum ocTyma: OrpaHMYEHHBIN 110 JIOTHHY U IIapOJIIO .

[Tapdenos, 1. B. A3bik Cu: kpatko u sicno: Ydebnoe nocodbue / JI.B. Ilapdpenon. - Mocksa :
Anbda-M: HUL] UHDPA-M, 2020. - 320 c. - ISBN 978-5-16-101327-4. - TekcT : 31€KTPOH-
Heii. // OBC "Znanium.com". - URL: https://new.znanium.com/catalog/product/1046077 (nara
obpamenust: 13.04.2020). - Pexxum nocTyna: OrpaHUYCHHBIN 110 JIOTHHY | ITaPOITI0

Kyneman, T.H. Mcnons3oBanue cranmaptHoit 6ubnumoreku madiaonoB STL B mporpammupoBa-
HUH CTPYKTYp U aJITOPUTMOB 00paboTku naHHBIX: YueOHoe nmocodbue / T.H. Kynbpman. — JlyOna:
I'oc. yauBepcutet «/lyona», 2021. — 83 c.

Jlonoanumenvnan yueonan numepamypa
I'puropses, A. A. MeToabl 1 anropuTMbl 00pabOTKH AaHHBIX : yueb. mocobue / A.A. ['purops-
eB. — Mockgpa : UH®PA-M, 2018. — 256 c. + [lon. Marepuaiibl [DIEeKTPOHHBIN pecypc; Pe-
®uM foctyna: https://new.znanium.com]. — (Bricmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-104449-0. — Tekct : osaekrponnsii // DOBC "Znanium.com”. - URL:
http://znanium.com/catalog/product/922736 (nara obparienus: 13.04.2020). - Pexum moctyma:
OTpaHUYEHHBIN MO JIOTUHY U TapOJIIO
JlarnoBckuii, B.B. Anroputmbl 00paboTKu JaHHBIX : ydeOHOe mocodue / B.B. JlangoBckuii —
HoBocubupck : HoBocubupckuii rocyaapcTBeHHbIN TeXHUYeCckuil yHuBepcuteT, 2018. — 67 c. :
wi., Tabn. — ISBN 978-5-7782-3645-5.. - Tekct : anexrponssiit. / 9bC YHuUBepcurerckas 6mo-
muoteka onnaiH. - URL: http://biblioclub.ru/index.php?page=book&id=574809 (mara oOpare-
Hus: 13.04.2020). Pexxum goctymna: orpaHUYEHHBIHN 10 JJOTUHY U TapOJIIO.
Kynastun H. C/C ++ B 3agauax u npumepax. - CI16.: BXB-IletepOypr, 2009. - 288 c.: un.;

— Ilepnoanyeckue u3xanus
WHudopmanvoHHbIe TEXHOIOTUU U BBIUUCIIUTENIbHBIE CUCTEMBl: HayUHBIN KypHal / YupeauTeab
denepanpHOE TOCyIapCcTBEHHOE yupexaeHue "denepanbHblil uccneaoBaTenbckuid nentp "Nn-
dopmatuka u ynpasienue" PAH; ri. pen. [Tonkos FO.C. - M.: ®I'Y ®eaepanbHblii nccieoBa-
tenbckuil 1eHTp "Mudopmaruka u ynpasnenue" PAH. — XKyphuan BeixoguT 2 pasa B MOJYT. —
OcHoBan B 1995 1. - ISSN 2071-8632. — Tekcr : anexTpoHHbIH. [1oHBIE 3IEKTPOHHBIE BEPCUU
cTaTei >KypHaja JOCTYNHBI 110 MOJAINKCKE Ha cailiTe Hay4HOW SJIEKTPOHHOM OuOIMOTEeKU
«eLIBRARY.RU»: https://www.elibrary.ru/title_about _new.asp?1d=8746
WNudopmanus u 6e30macHOCTb: HayyHbIN KypHai / Yupeaurenu: BopoHexckuil rocyaapcTBeH-
HBIM TEXHUYECKUN yHUBEpcUTET; 1. pell. Ocranenko A.I'. — Boponex: BopoHnexckuii rocynap-
CTBEHHBIH TeXHUYECKUIl yHUBepcuTeT. — JKypHasl BBIXOAUT 2 pas3a B mouyr. - OcHoBaH B 1998
roay. - ISSN 1682-7813. — Tekct : anekTpoHHbIH. [o/HBIE 2JIeKTPOHHBIE BEPCUU CTATEH XKyp-
Haja JIOCTYIIHBl Ha caidiTeé HaydyHoll onekTpoHHOM Oubmumorekn «eLIBRARY.RU»:
http://elibrary.ru/contents.asp?titleid=8748
WNHupopmatrka n cuCTeMbl yIIpaBJIeHUs: HayyHOE M3/aHue / Yupeautenb: AMypcKHil rocyaap-
CTBEHHBIN yHUBepcureT; 1. pen. E.JI. Epemun. — brnarosemenck: AMypcKuil rocy1apcTBEH-
HBI YHUBEPCHUTET. — JKypHAJI BBIXOAHUT 2 pas3a B monyr. - OcaoBad B 2001 r. — ISSN: 1814-
2400. - Tekcr : snekTpoHHBIN. [loNHBIE NEKTPOHHBIE BEPCUU CTATEH JKypHasla JOCTYIHBI Ha
caifre Hay4YHOU INEKTPOHHOU OoubIMoTeKN «eLIBRARY.RU»:
https://www.elibrary.ru/contents.asp?titleid=9793
OtkpsiTeie cucteMbl CYBJl / Yupenutens: OO0 «U3narensctBo « OTKPBITBIE CUCTEMBI»; IJI.
pen. . Boakos. — M.: M3aarenscTBO «OTKPBITBIE CUCTEMBD». — KYpPHAJ BBIXOAMT 2 pa3a B MO-
ayr. - OcHoBan B 1993 romy. — ISSN: 1028-7493. — Tekct : amekrpoHHbIii. — [loyHBIC 3J1EK-
TPOHHBIC BEPCHHU CTaTel MpeJICTaBICHbI Ha caiiTe KypHana: https://www.osp.ru/os/archive
[IporpaMMHbIe TPOAYKTHI M CHCTEMBI: MEXKIYHAPOIHBIM HAyYHO-TIPAKTHUECKUH >KypHal /
VYupenurens: Kynpusuos B.IL.; ri. pen. Casun I'.1. - TBeps: LlenTpnporpamMmmcucTem. — xyp-
HaJI BBIXOAMT 2 pa3a B moiyr. - OcHoBaH B 1988 romy. — ISSN: 0236-235X. - — Tekcr : anek-
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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
https://www.osp.ru/os/archive

NogakrownhE

no

o Uk~ w

TpoHHBbIA. — [lonHBIE SJEKTPOHHBIE BEPCHM CTATEH MNPEACTABIEHbI Ha CalTe >KypHama:
http://swsys.ru/

Poccuiickue HaHOTEXHOJOTMHM: Hay4HbId KypHan / Yupemurtens: HUIL[ "Kypuatos-
ckuit muacTUTYT"; TI1. pen. Koampuyk M.B. — M.: O0miecTBO ¢ OrpaHU4eHHON OTBETCTBEHHO-
cteto [lapk-meaua — XKypHuan Beixogut 6 pa3 B roa. — OcHoBad B 2006 romy. - ISSN 1993-
4068. — Tekcr : anmeKkTpoHHBIN. — [10THBIE 271€KTPOHHBIE BEPCUU CTATEH MPEICTaBICHbI HA CalTe
xypaaia: https://nanorf.elpub.ru/jour/issue/viewlssue/16/15#

Cucremusnii agmuaucTparop / Yupenurens: "Mznatensckuii qom "[lonoxkeBen u mapTHEpH'";
1. pen. I'. TTomoxkeser. — M.: O011ecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO "M3marenbckuii
noM "llonoxesen u naptHeps!”. — XKypHan Beixogut 12 pa3 B rox. - OcnoBan B 2002 rogy. -
ISSN 1813-5579. — Tekct : anmekTpoHHbIH. [10oJIHBIE 2IEKTPOHHBIC BEPCHH CTaTeH XKypHaja J0-
CTYHHBI II0 TOJANUCKE Ha caiTe Hay4yHOM dieKkTpoHHOM Oubmmorekn «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=9973

— IlepeuyeHn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTu « AHTepHET»
dnekmponno-oudauomeynvle cucmemot U 6a3vl OAHHHIX

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

OBC «Jlanby: https://e.lanbook.com/

OBC «Opaiit»: https://biblio-online.ru/

OBC «YHuBepcuTeTcKas 6ubnroreka onnaitey»: http://biblioclub.ru/

Hayunas snexrponnas oudiaunoreka (PYHOB) «eLIBRARY .RU»: http://elibrary.ru

HanumonaneHast snexktponnas 6ubnmmorexa (HOB): http://u36.pd/

ba3bl qanHBIX poccuiickux xKypHanoB kommanun «East Viewy: https://dlib.eastview.com/

Hayunuvie nouckossle cucmemul
ArXiv.org - Hay4HO-TIOMCKOBAs CHCTEMa, CICHHAIU3UPYETCS B OOJACTSAX: KOMITBIOTEPHBIX
HayK, acTpodusuku, Gpu3nku, MaTeMaTUKU, KBAaHTOBOM Ouosoruu. http://arxiv.org/
Google Scholar - nouckoBasi cucrema 1Mo HayuHO#l nuTeparype. Briroyaer craTbu KpYIMHBIX
HAyYHBIX M3/IaTeJILCTB, APXHUBbI IPEIPHHTOB, MyOIHKAIINK HA CAiTaX YHHUBEPCUTETOB, HAYUHBIX
00LIEeCTB U APYrUX HAyYHBIX opraHu3aiuii. https://scholar.google.ru/
WorldWideScience.org - riobanbHasi Hay4dHas MOWCKOBAash CHCTEMa, KOTOpas OCYIIECTBIISIET
MOUCK MH(POPMAIIUK 110 HAIIMOHAIBHBIM U MEKIyHAPOIHBIM HayYHBIM 0a3aM JaHHBIX U TOpPTa-
nam. http://worldwidescience.org/
SciGuide - HaBurartop mo 3apy0eKHBIM HayYHBIM JJICKTPOHHBIM PECYpcaM OTKPBITOTO JTOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

IIpogpeccuonanwvnuie pecypcot cemu « Unmepnem»
®enepanbHas nHopMaIoHHas cucreMa «EquHoe okHO focTyna K MHGOPMALMOHHBIM pecyp-
cam»: http://window.edu.ru/.
ITpoext WuunmarusHoro Hapognoro ®ponra OOpaszoBanus - MH®O-mpoekt. Ilkomna mpo-
rpammupoanus Coding Craft http://codingcraft.ru/.
[Topran Life-prog http://life-prog.ru/.
OpenNet www.opennet.ru.
AunroputMmsbl, MeToibl, TporpamMsl algolist.manual.ru.
CepBep MUHUCTEPCTBA BhICIIETO 0Opa3zoBanus Www.informika.ru.

Heo0xoauMoe nporpaMmmHoe odecrneyeHue
JucuumnnuHa obecredeHa HeOOXOANMBIM JTUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeYeHHEM, KOTO-

poe HaxoauTcs B cBoOogHOM goctyne (Microsoft Visual Studio 2019).

Bce nexuuu no nuciumiinee pa3padboTaHsl B popMe npe3eHTanui.
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https://dlib.eastview.com/browse/publication/9905/udb/12
https://elibrary.ru/publisher_about.asp?pubsid=1814
https://elibrary.ru/publisher_about.asp?pubsid=1814
https://nanorf.elpub.ru/jour/issue/viewIssue/16/15
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://biblio-online.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://worldwidescience.org/
http://worldwidescience.org/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://window.edu.ru/
http://codingcraft.ru/
http://life-prog.ru/
http://www.opennet.ru/
http://algolist.manual.ru/
http://www.informika.ru/

Heo0xonumoe MmaTepuaibHO-TEXHUYECKOE o0ecneyeHne
[IpoBeneHre MPaKTUYECKUX 3aHATUHN MO JUCHUIUIMHE MPEANOoIaraeT UCIoIb30BaHUE CIIEIH-

AJIM3UPOBAHHBIX AYAUTOPHUM, OCHALIEHHBIX NEPCOHAIbHBIMU KOMIBIOTEpAMH, OOBEAMHEHHBIMU B
JIOKAJIbHYIO CETh U MMEIOLIHNX JOCTYH K pecypcaM riobanbHoi cetu HTepHEeT.

CTy,I[eHTaM MMpEaAOCTABIAOTCA 3JICKTPOHHBIE METOAUYCCKHUE MaTCpUalibl, IIOATOTOBICHHEBIC

npenoaaBaTejICM.

I[J'ISI BBITIOJTHEHU A SaﬂaHI/Iﬁ CaMOCTOSITEILHOM IIOATOTOBKH 06yqa}01unec;1 00ecIeYnBarTCs

JUTEPATypOil, a TaK)Ke B ONPEACIEHHOM MOPSAKE MOTYT MOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTrepHerTa.

Kommnbrotepusiit kinace (15 1K) (o6opynoBanue B COOCTBEHHOCTH).
[TpoekTop 1uis peacTaBICHUS MPe3eHTAUi (JIEKIUN).

O6yqa}omnec;1 M3 4YrCJia MHBAJIMAOB U JIMI C OI'PaHUYCHHBIMU BO3MOXXHOCTSAMH 300POBbs

MOTYT HUCIIOJIB30BaTh CIICHUAIU3UPOBAHHOC MPOIrpaMMHOC U MATCPUAJIbHO-TCXHUYCCKOC obecmeue-

HHC:

oOyyaronmecs: ¢ HapylUIeHUSMH OTIOPHO-IBUTATEIBLHOTO anmapara mpu He0OX0IUMOCTH MO-
YT HCIOJIb30BaTh aJalTHBHbIE TEXHUYECKHUE CPEICTBA: CIEIUAIBHO O0OpYJAO0BaHHBIE
JOKOWCTUKH, YBEITMICHHBIC BEIHOCHBIC KHOTIKH, KJIABHATYPHI C OOJIBIITUMH KJIABHIIIAMHU.
oOydaromiuecs: ¢ OrpaHUYeHHUSIMHE IO 3PEHHI0 MOTYT MPOCIyLIaTh AOCTYMHBIN ayauomare-
pHaAT WU TPOYUTATh TEKCTHI, YBEIMYMB MPH(T HA dKpaHE MOHHTOPA KOMITbIOTEepa. Peko-
MEHIYEeTCSl UCIOIb30BaTh IKPAHHYIO JYMy U JAPYTUe BU3yalbHbIE BCIIOMOTraTelbHbIE CpPE-
CTBa, YTOOBI U3MEHUTH MIPUDT TEKCTA, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHHU3AIIUIO C PEUbIO
U T.J., IPOTpaMMbl SKPAHHOTO JIOCTyMNa (CKPUHPUAEPHI ISl MPOYTEHHUSI TEKCTOBOU HHMOP-
MaIliu 4Yepe3 CHHTE3UPOBAHHYIO PEYb) /WM BKIIOYUTH (YHKIIUIO «IKPAHHOTO JIHKTOPa»
Ha MIEPCOHAJILHOM KOMITBIOTEPE ¢ oneparmonHoi cucremord Windows 7, 8, 10.
oOyyaronuecss ¢ OrpPaHUYCHHSIMU IO CJIYXy MOTYT BOCIIOJIb30BaThCSI KOMITBIOTEPHOU
ayJIMOTapHUTYPON IpPU MPOCITYHIMBAaHUM HEOOXOIMMOH MH(OpMaMU W MOPTATUBHON HH-
nykunonHo# cuctemoit cepuun «MCTOK».

[Tpu HEOOXOAMMOCTH 00yYaroIIUecs ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBBSI U MHBA-

JUBI 00ECTIEYMBAIOTCS TIEYaTHBIMU U (WJIH) 3JIEKTPOHHBIMU 00pa30BaTelIbHBIMU pecypcamu (o0pa-
30BaTelbHAs MporpamMma, yueOHble TocoOus u Jip.) B (hopMax, aJanTHPOBAHHBIX K OTpaHHUYEHUSIM
WX 3JI0POBbsI U BOCTIpUATHS HH(POPMAIIIH:

Jlnist u ¢ HapyIIEHUSIMH 3pEHUS:

B [I€YAaTHOI (popMe YBETUUEHHBIM IIPUPTOM,
B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (hopme aymodaiina.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

B Ie4aTHOU opme,

B (hopMe INEKTPOHHOTO JOKYMEHTA.

Jist Tr11 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO amapara:
B IIeYaTHOM (opme,

B (hopMe FIIEKTPOHHOTO JOKYMEHTA,

B opme aynuodaiina.
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Ipuioxenue Kk padoyveil mporpaMmme IMCHUATITAHBI

(I)OHI[I)I OICHOYHBIX CPECIACTB

B pesynbTaTe ocBoeHUs mporpaMmbl OakanaBpuaTa 1mo HampasieHuro moarorosku 09.03.01
«MadopmaTrka W BBIYHCIUTENIbHAS TEXHUKa» C yYETOM HAMPaBICHHOCTH MporpamMmbl — «IIpo-
rpaMMHOE 00ECIICYCHNE BBIYUCIUTECILHOW TEXHUKH M aBTOMATH3MPOBAHHBIX CHCTEM) BBIITYCKHUK
JOJDKEH 00J1a1aTh CIeIyOIIMME MPO(eCCHOHATBHBIMI KOMITETCHIUSMMU:

OIIK-2: Cnocoben nonumams npuHyunsl pabomvl COBPEMEHHbIX UHGOPMAYUOHHBIX MEXHONO2UL U
NPOSPAMMHBIX CPEOCMS, 8 MOM YUCTe OMe4eCcmM8eHHO20 NPOU3BOOCMEd, U UCNOIL308AMb UX NPU
peuteHuu 3a0a4 npogheccuoOHaIbHOU 0esimenlbHOCU
OIIK-8: Cnocoben paszpabamvieams aicopummsl U RPOSPAMMbL, NPULOOHbLE OJisl NPAKMULECK020
npuMeHeHUs
Il kype, IV cemectp

B IV cemectpe BU10M IPOMEKYTOUHOTO KOHTPOJIS SIBISIETCS 3a4€T.

Onuncanue mokasartejieil M KpUTepHeB OIEHUBAHHUS KOMIIETEHUHMH, a TaKKe LIKAJ
OIleHUBAHMS

WHAUKATOP JOCTHKE- KPUTEPUU OLIEHUBAHUS
HIs IIKAJIA ouennBaHust
KOMIETEHLMHA 1
(Ko 1 HAMMEHOBAHNE)
He 324TEeHO0 ‘ 3aYTEHO

OIIK-2: Cnocoben nonHumams nPUHYUNBL PAOONIBL COBPEMEHHBIX UHPOPMAUUOHHBIX
mexHo102ull U nPOCPpAMMHBIX cpe()cme, 6 mom qucjie omeuecCmeeHHo20 np0u3300-
cmea, U UCnoib3oeamsp UX npu peuieHuu 3a0au npod)eccuouaﬂbnoﬁ oesamenbHoCmu
OIIK-2.1: OpueHTHpYETCS B CHEKTPE OTEPAIIIOHHBIX CUCTEM H ITPOrPAMMHBIX CPEJICTB OTEUe-
CTBEHHOT'O ITPOU3BOJICTBA HAa PhIHKE MH()OPMAIMOHHBIX IPOJTYKTOB

OTtcyTcTBHE 3HAHUR VY 10BIETBOPUTEIBHO 3HAET OC-
He 3Haer uinu cabo 3HaeT oc- | HOBHBIE TEOPETUUECKUE BOIIPOCHI.
HOBHbIE TeOpeTHYecKue Bonpo- | Jlomyckaer oTnenbHble HerpyObie
CHI. OIMOKH, MO0 HE JTOMyCKaeT
JlonmyckaeT MHOXECTBEHHbIE OmrO0K

rpyOble oIHOKH.

OTcyTcTBHE 3HAHUN

He 3naer wu cnabo 3Haet Oa-
30BbI€ CTPYKTYPBI JAHHBIX U
OCHOBHbIE AITOPUTMBI 00pa-
OOTKH TaHHBIX, IPUMCHSIEMBIC
B IIPOrPaMMHUPOBAHHH.

3HaeT o0mIre MPUHITUIIH B3a-
UMOJIEHCTBHS alITOPUTMOB U
MTAHHBIX B 00BEKTHO-
OPHUEHTHPOBAHHOU TEXHOJIO-
izt

Y 10BNETBOPUTENHHO 3HAET 6a30-

BBIC CTPYKTYPBI JaHHBIX U OCHOB-

HBIC AJITOPUTMBI 00PaOOTKH JIaH-

HBIX, IPUMEHSEMBIE B IPOrpaM-

MUPOBaHUH.

JlommyckaeT oTAenbHbIC HEeTPyObIe

JloIycKaeT MHOXKECTBEHHBIE omuOKH, MO0 HE AOIMYyCKaeT

rpyObIe ommuoKH. omnOoK

OIIK-2.2: YcraHaBnuBaeT ONTHMAIbHBIE KPUTEPUH PAOOTHI IPOTPAMMHBIX CPEJICTB MPH Pe-
HICHUH 3324 Ipo(ecCHOHATIBHOM JesITENbHOCTH

3HaeT 6a30BbIe CTPYKTYPHI
JIAHHBIX ¥ OCHOBHBIE aJITO-
PUTMBI 00pPaOOTKH JaHHBIX,
NpUMEHseMBbIE B IPOrpaMMU-
pOBaHUM

YMeeT npuMEeHSITh K perie-
HUIO IPUKIIAIHBIX 3371249 Oa-
30BbI€ aJITOPUTMBI 00PabOTKH
MH(QOPMAINH, BBITIOIHATH
OIIEHKY CJIO)KHOCTH aJTrOpHUT-
MOB, TIPOTPaMMHPOBATh U
TECTUPOBATH IPOrPAMMBI

OtcyTcTBUE YMEHUI WU
JIEMOHCTPHPYET YaCTHIHOE yYMe-
HHUE NPUMEHSTH 0a30BbIE AJITO-
pUTMBI 00pabOTKH HHPOPMALIHH,
BBINOJHATH OIIEHKY CJIOXHOCTH
JITOPUTMOB, IIPOrPaMMHUPOBATH
U TECTUPOBATH IPOTPAMMBI.
JlonmyckaeT MHOXECTBEHHbIE
rpyObIe OINOKH.

JleMOHCTpUpYET yIOBIETBOPH-
TeNIbHOE YMEHHE IIPUMEHSTh
6a30Bble AITOPUTMBI 00pa0OTKN
nH(opManuy, BHIIOIHATH OLICH-
Ky CJIO’)KHOCTH aJI'OPUTMOB,
MIPOTrPaMMHPOBATh U TECTHPO-
BaTh IPOrPaMMBI.

Jlonyckaer oTAesbHbIE HEIPY-
Oble omuOKy, TMOO HE TOTyCKa-
€T ommbOK
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OIIK-2.3: Ucnonb3yeT coBpeMeHHbIE HHPOPMALMOHHBIE TEXHOIOTHH cOopa, 00paboTKH, Xpa-
HEHUS U TIOMCKA MHPOPMAaUU TPH PEHICHHH 3a1a4 NPOoeCcCHOHAIBHON HaNpaBIeHHOCTH

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 oT/eNbHbIe Herpy-
Oble ommOKH, MO0 He AOIyCKa-
€T OLIMOOK

BrnaseeT HaBBIKAMU HCIIOIb-
30BaHUIO OMOIMOTEKH IMIa0-
JIOHOB TP pa3paboTKe Mpo-
rpamM JUIs IOBBIMICHHUS
Ha/IEKHOCTH, IEPEHOCUMOCTH
Y COKpAIIICHUS BPEMECHU Ha
pa3palboTKy

He Bnaneet uim 1eMOHCTPUPYET
HU3KHUI YPOBEHD BJIaJICHUS
HaBBIKAMH UCIIOJIB30BAHUI0 OUO-
JIMOTEKH IIa0JIOHOB.

Jlomyckaet MHOXECTBEHHbIC
rpyObIe OMNOKH.

JIeMOHCTpHUPYET YIOBIETBOPHU-
TENbHbIA YPOBEHD BIIAJCHHS
HaBBIKAMHU HUCIOJIB30BAHUIO ONO-
JIMOTEKU 11a0JIOHOB.

Jonyckaer oTelbHbIe Herpy-
Oble OmMOKH, THO0 HE NOIMyCcKa-
€T OIINOOK

OIIK-8: Cnocoben paspabamoieams anzopummst u RpOZpammol, RPU200HbIE 011 RPAKMU-

UEeCK020 npumenenus

OIIK-8.1 BribupaeT HHCTpYMEHTAJIbHBIE CPEACTBA, SI3BIKU MPOrPAMMHUPOBAHHS U TEXHOJIOTHH
00pabOTKH TaHHBIX Ha HAYAIHHOM 3Tale pa3paboTKH MPOTPAMMHOTO MPOIYKTA

3HaeT ANrOpUTMUUECKUE
SI3BIKY IIPOrpaMMHUPOBAaHU,
OICpalfMOHHbIC CUCTEMBI U
000JI09KH, COBpEMEHHBIE
cpenabl pa3paboTKU Mpo-
IPaMMHOTO 00eCIICUCHUS
(C++, Visual Studio)

OTcyTcTBUE 3HAHUH.

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

JHormyckaeT MHOXKECTBCHHbIE
rpyObIe OMNOKH.

Y 10BIETBOPUTENIBHO 3HAET OC-
HOBHBIE TEOPETHYECKUE BOMPO-
CHL

Jlonyckaet OT/elbHbIe Herpy-
Oble OmMOKM, THOO He OIycKa-
€T OIINOOK

OIIK-8.2 Pa3pabatbIBaeT alropuTMBI U IIPOTPAMMHBIE KOZBI

IMPAKTHUYCCKOT'O IPUMCHCHU A

MPOTPaMMHBIX MOIYJICH AJIS

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

OTtcyTcTBHE YMEHUN WU
JEMOHCTPHPYET YaCTHYHOE yMe-
HHE COCTaBIIATH aJITOPUTMEI,
NHCcaTh ¥ OTIAXKHUBATH KOJIBI,
TECTHPOBaTh paboToCIOCO0-
HOCTb TIPOTPaMMBI.

Jonyckaer MHOKECTBEHHbIE
rpyObIe OMMOKH.

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

YMeeT nporpaMmMupoBaTh
TaKkue CTPYKTYpPHI JaHHBIX,
KaK CIMCKH, CTEKH, OUepeaH,
OMHapHBIE A€PEBbs, MHOXeE-
CTBa U JIp.

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

JlomyckaeT MHOXXECTBEHHbIE
rpyObIe OMHOKH.

JleMOHCTpHUPYET YJOBIETBOPHU-
TENbHOE YMEHHE POrPaMMHPO-
BaTh CIIOXHBIC CTPYKTYPbI JaH-
HEIX.

Jornyckaet OT/elIbHbIe Herpy-
ObIe OMMOKM, JINOO HE JOIMyCcKa-
€T OIINOO0K

OIIK-8.3 Tectupyet paboTOCHOCOOHOCTh MPOrPaMM ¥ IPOTPAMMHBIX KOMIIOHEHTOB

BnaﬂeeT HaBbIKaMH OTJIAaJKH
ImporpaMm 1 nNporpaMMHbIX
KOMIIOHCHTOB

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

JeMoHcTpupyeT ya0BIE€TBOPHU-
TEJIbHBIA YPOBEHB BIIAICHUS
HABBIKAMH OTJIAJIKH MPOIPAMM H
MIPOTPaMMHBIX KOMITOHEHTOB.
JomyckaeT oTneNnbHbIe HeTpy-
ObIe OMMOKM, JINOO HE JOIMyCcKa-

€T OIIMO0K

OIIK-8.4: [TpuMeHseT SI3bIKK MPOrPaMMHUPOBAHUS U COBPEMEHHBIE IPOTPAMMHEIE CPEIbI pa3-
paboTku HHPOPMALIMOHHBIX CUCTEM JIJIsl PeIeHHs] IPUKIAHbIX 33184 Pa3JIMUHBIX KJIACCOB

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

OT1cyTcTBHE YMEHHAN WITH
JIEMOHCTPHUPYET YaCTHIHOE YMe-
HHE NHCaTh NIPOrPaMMBI Ha SI3bI-
KaX BBICOKOTO YPOBHSI, HCIIOJIb-

JleMoHCTpUpyeT yA0BIETBOPU-
TEJIFHOE YMEHHE MUCaTh Ipo-
rpaMMBl Ha 3bIKaX BBICOKOTO

YPOBHS, UCIIOJb30BATH UHTCTPU-
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BaHHYIO cpery pa3paboTku
IPUIOKEHUH JJIs1 peleHUs
MIPUKJIATHBIX 3a/1a4

30BaTh MHTETPUPOBAHHYIO CPELY
pa3paboTKu MPHUIOKEHHH.
JlomyckaeT MHOXKeCTBEHHbIE
rpyObIe OMIHOKH.

POBaHHYIO cpeay pa3paboTKu
MIPUIIOKEHUH.

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

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

He Bnaneer nim neMoHCTpUpyeT
HU3KUH YPOBEHb BIJIa/ICHUS
HaBBIKAMH IIPOTPaMMHOI peanu-
3aliH aJITOPUTMOB 00pabOTKH
JAHHBIX Ha SI3BIKE BBICOKOTO
YPOBHS HA OCHOBE HHTETPHPO-
BaHHOU Cpenbl pa3padoTKH MpH-
JIOKEHHH.

JlomyckaeT MHOKECTBEHHbIE

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-

rpyObIe OMIHOKH. ObIc OIMOKH, JTNOO HE JIOTyCKa-

eT OlIUO0K

BajnbHO-peliTHHIOBAas cUCTEMA
Il kype, IV cemecTp
[Ipu GanbHO-PEUTUHIOBOM CUCTEME BCE 3HAHMSI, yMEHMS U HAaBbIKU, IPUOOPETAEMBIE CTY-
JICHTaMH B pe3yJIbTaTe U3yYeHUs AUCLUIUIMHBI, OLEHUBAIOTCS B Oajuiax.
Onenka kayecTBa pabOThl B PEUTUHIOBOM CUCTEME SIBJIETCS HAKOIUTEIbHOM U NCIIOJIB3Y-
eTcs JJIs OLlEHUBaHUs CUCTEMHON pabOThI CTYZEHTOB B TE€YEHUE BCETO Iepuoia 00ydyeHusl.

[Io utoram paboOThI B CeMecTpe CTYACHT MOXKET MOIy4uTh MakcumanbHo 100 Oannos.
Hrorosoii popmoii koHTpoms B IV cemecTpe siBisieTcs 3a4erT.
B teuenue IV cemecTpa cTyeHT MOXKET 3apaboTaTh OAJIIBI 3a CJICIYIONINE BUIBI padoT:

Ne Bun pabotsl Cymma OannioB
PaboTa Ha MpaKTHYECKUX 3aHATHUSIX 34

2 KonTtponsHbie paboThI 49
(TTIP-2.1, TIP-2.2, TIP-2.3, TIP-2.4)

3 AynuropHble 3aHsATHs (ITOCELIEHHUE) 17
Hroro: 100

Ecim x MOMEHTY OKOHYaHMs ceMmecTpa CTyJIeHT HaOupaer 70 OayuioB, TO OH TOJy4aeT
OLIGHKY «3auTeHO» aBToMarudecku. Ecnu cTyneHT He HaOpasn MUHUMalbHOTO uuncia OamioB (70
0aJIJIOB), TO OH B 00s3aTEIILHOM MOPSAKE JOJIKEH CIaBaTh 3a4eT.

Texymuii KOHTPONb  YCHEBAEMOCTH  OCYIIECTBISETCSI B MPOIECCE  BHIMOTHEHUS
MPAKTUYCCKUX U CAMOCTOATCIbHBIX pa60T B COOTBCTCTBUHU C HMIKCTIPUBCACHHBIM I‘paq)I/IKOM.

I'paduk BBITONHEHUSI CAMOCTOSITENBLHBIX paboT cTyaeHTamu B |V cemecTpe

Bunsr Henenn yuebHOTO TIpoIiecca

pabot 1] 2 3|45 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
I1P-2.1 | B3 33

I1P-2.2 B3 33

I1P-2.3 B3 33

T1P-2.4 B3 33

[1P-2 — koHTpONBHAs paboTa (IOMAITHSIS)
B3 — Bbigaua 3aganus
33 — 3amuTa 3agaHus

Bonpocs! k 3auéty no qucuumiuie « CTpPyKTypbl H AJTOPUTMbI 00pa00TKH JAHHBIX»
CTpYKTYpPBI JaHHBIX

1. Tlonstue abctpakTHOTrOo THNA HaHHBIX (AT/I).
2. JlunerHble CTPYKTYpHI NaHHBIX. OOIaCTH TPUMCHECHHS.
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20.

21.

22.

23.
24,
25.
26.
217.
28.
29.

30.
31.
32.

AOcTpakTHbIN ciucok. OnpeneneHne, CBOMCTBA, OTICPAIIUH.

Peanu3zanus cuckoB B BUJI€ MacCUBAa U Ha OCHOBE yKa3aTeseH.

PaGota co cBsI3aHHBIMU CIIMCKAaMU: BBIBOJ] Ha 9KpaH, yJaJIeHuEe U BCTaBKa y3J1a.
AbcTtpakTHblii cTek. OrnpeneneHue, CBOWCTBA, ONEPAIHH.

Peanu3anus cTeka ¢ MoMoIIbI0 MacCHBa, OAHOCBA3HOTO CITUCKA.

AbcTpakTHas ouepens. Onpeernenre, CBOWCTBA, OTEepaIlHH.

Henunelinbie cTpykTyphl JaHHBIX. O01aCTH MPUMEHEHHUS.

. HepeBbs. PekypcuBHoe onpeneneHue. OCHOBHBIC MOHSATHUS.

. Ob6nacTu npuMeHeHus 1ePEBhEB.

. O6xox nepeBa: mpsMOii, 00paTHBINA, CHMMETPUYHBIHA.

. Oneparopsl paboOTHI C AEPEBbSIMH.

. AbBctpakTHOE OMHAapHOE NiepeBo. OnpezeneHne, CBOWCTBA, ONEepaLnu.

. [lonnoe, coBepiieHHOE U cOaTaHCUPOBAHHOE OMHAPHBIE AEPEBbS.

. ABJI — nepeBbsi.

. Peanuzanus 6uHapHOrO JepeBa B BUJIE MacCUBA U C TOMOIIbIO YKa3aTeleH.

. JIBon4HOE 1IepeBO MOMCKa.

. OpuentupoBansblii rpad. OCHOBHBIE MOHATHS U TepMHHOIOTHSA. Oneparopbl paboOThHI C

oporpadom.

Peanuzanuss OpHMEeHTUPOBAHHOTO rpada ¢ MOMOLIBIO MaTPHUIBl CMEXHOCTH M CIHCKOB
CMEKHOCTH.

HeopuentupoBansblil rpag. OCHOBHBIE MOHATHS U TepMHHONOTUsA. HeoprueHTHpoBaHHBIN
rpad u onepaTopsl paboTHI C HUM.

Peanuzanus HEOPUEHTHPOBAHHOIO rpada ¢ MOMOIIBIO MAaTPHUIBI CMEKHOCTU M CIHMCKOB
CMEKHOCTH.

I'padbl Kak aOCTPaKTHBIE TUIIBI TAHHBIX.

Ob6macTi npuMeHeHus rpados.

Kparuaiimue nytu B rpade. PazianuHbie anropuTmsl.

3anava o «Kenurcoeprckux MocTax».

B-nepeBbsi. OCHOBHBIE OHATUS, ONPEAETICHNS U IPUMEPHI UCTIOIb30BaHUS.

Tabnuibl ¢ IPSIMBIM TOCTYTIOM U X311 — TAOJIUIIHI.

[Tonsatue xem-pyHKIMU, TpeOOBaHU K XeNI-(QDyHKIIUH, TPUMEpbI TakuX (GyHKIMH. [TonsaTHe
KOJIJTU3UH.

Pazpemnienre KOIIM3Ui ¢ TOMOIIBIO METO/1a 1IETIOYEK.

MeTobl pacCTaHOBKH: JIeNIEHHE, YMHOKEHHE, YHUBEPCATBHOE XCITUPOBAHHE.

OcHOBHbIE MOHATHS cXKaTus AaHHBIX OOpaTUMbIe U HEOOPAaTUMbIE METO/IBI.

AJITOPUTMBI

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

[IpocToii anropuT™ BHyTpEeHHEH COPTUPOBKHU (BCTaBKaMu).

IIpocToii anropuT™ BHyTpEHHEW COPTUPOBKH (BBIOOPOM).

[IpocToii anropuT™ BHyTpEHHEH COPTUPOBKHU (Ty3bIPHKOBAs).

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

ANropuT™ BHEIIHEH copTUpoBKHU (coptupoBka Illenna).
ITocnenoBarenbHbBIN OUCK.

bunapHsIi TOKCK.

ITouck o BropuuHbIM Kitouam. Opranu3anysi ”HBEPTUPOBAaHHBIX MHIEKCOB.
Hcnonb3oBaHue AepeBbeB B 3a/1a4ax MOUCKA.

ITouck noactpoxk B Texcre (IIpsmoii mouck).

[Touck moactpok B Texcre (Anroputm boyepa, Mypa, Xopcmyna).

ITouck noactpok B Texcre (AnropurMm Kuyra, Mopuca, Ilparra).
Anroput™msl Ha rpadax (MOUCK B INIyOUHY).

Anroputmsl Ha Tpadax (MOUCK B LIMUPHHY).

AnroputMmsel Ha rpadax (TOMOJOTHYECKasi COPTUPOBKA).
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49. Kparuaiimue nytu B rpade. B3Bemenusie rpadsl.

50. Anroputwm [lefiKCTpBI.

51. Anroputm bemmana-®opaa.

52. Anroputm ®noiina-Yopuienna.

53. Meton cxatus 6e3 moteps (anroputMm Xaddmana).

54. Meron cxarus 6e3 noreps (anroputM Jlemmnens-3uBa-Benya).

55. Pekypcusi. BeinoniHeHHE peKypCUBHOTO BbI30Ba, HCITOJIL30BAHHUE CTEKA.

56. Pexypcus ¢ BozBpatom. Pemenue 3axaun 06 00x01e KOHEM [IAXMAaTHOM JJOCKH.

57. IlonsiTue cnoXHOCTH U 3PPEKTUBHOCTH AITOPUTMOB 00paOOTKH CTPYKTYP JaHHBIX.
58. DPPeKTUBHOCTD ANTOPUTMOB COPTUPOBKHU U MOHCKA.

MeTozmquKne MaTepHAJIbI K NPAKTHYCCKHM H CAMOCTOATECIbHBIM 3AHATUAM

— VYkazarenu ¥ UX NPUMEHEHUE JUIs pELIeHMs 3a/1a4 C MAaCCUBAaMU U CO CTPYKTypaMu JaH-
HBIX (MPEAOCTABIISIIOTCS TOTOBBIE MPOEKTHI).
— JluneiHble CTPYKTYpPHI (CTEKH) C TOTOBBIMU ITPOEKTAMHU.
— PaznuynHble BUBI COPTUPOBOK C PELLICHUEM 3a/1a4.
— CBsI3HBIC CIIUCKU C PEIICHUEM 3a7ad.
— IIporpamMmmMupoBanue ouepeny U OMHAPHOTO JIepeBa C PEIICHUEM 3a/1a4.
— Ileperpy3ka GpyHKIHI ¢ TOTOBBIM IPOEKTOM.
— IIpoekTsl 0 CO31aHNI0 TPUIIOKEHUHN B JUAIOTOBOM PEXKUME.
— Pa3paboranHoe npritokeHne «Y4€T 3asSBOK Ha aBHAOUIICTHI.
— Pa3paborannoe npuinoxenue «O0xo KOHEM MIaXMaTHOM TOCKu» (repedop ¢ BO3Bpa-
TOM).
— Bomnpockl kK KOJUIOKBUYMaM 1O TEMaM:
= JIuHelHbIE CTPYKTYpPBI JaHHBIX
= JlepeBbd
* ['padw
* B-nepesbs, xen-GpyHKIUNA
*  Anroputmsl COPTUPOBKH. D(H(HEKTUBHOCTH AITOPUTMOB
*  AJrOpuUTMBI IOUCKA, BKIIOYasi IOUCK B TEKCTE
* Anroputmsl Ha rpadax. Pexypcus
» KoaupoBaHue U cxaThe JaHHbBIX.

IIpumep BapraHTa KOHTPOJILHOMH PadoOTHI 10 AJITOPUTMAM COPTHPOBKH

Bapuanr 3

1. BrimomHHUTE TPACCHUPOBKY QIrOpUTMa COPTHPOBKH CIUSHHEM, €CIH HY>KHO
YHOPSAOYUTH B MOPSAKE BO3PACTAHUS CISAYIOMIUN MaCCHUB:

57124351 48.
2. BEITIONHUTE TPAacCHPOBKY aIrOPUTMA OBICTPOW  COPTHPOBKH, €CIH  HYXHO
VIOPSIAOYUTH B OPsJIKEe YOBIBAHUS CIESIYIOIINH MaCcCHUB:

5712418 351 48.
3. BbImoiHUTE TPaCCHPOBKY alrOpUTMa COPTUPOBKU BCTABKAMU, €CITH HYKHO YIIOPSIOYUTH B
nopsiike yosiBaHus cieayromnuii maccus: 23 30 20 80 40 15 60.
4. BbIOTHUTE TPACCUPOBKY anroputMa coptupoBku Illenna, eciaum  HYXHO
YOOPSAA0YNUTH B MOPSAKE BO3pPACTAHUS CISAYIOIMIUA MaCCHUB:

571241835148 33.
5. BrimonHWUTE TPAaCCHPOBKY alropuTMa COPTUPOBKHM METOAOM BBIOOpA, €CIH HY>KHO
YIOPSIOYUTH B MOPSIJIKE BO3pACTaHUS CIEAYIOIINNA MACCHUB:

31256137817 72.
6. Hanummure, Kakoil NOPSIJOK HMEET CI0XKHOCTh aaroputmMoB B m.l — 1.5,
ucnonp3yiite O(f(n)).
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IIpumep BapuaHTa KOHTPOJIBLHOMH PadoThl M0 TeMaM «/lepeBbsi U rpadbI»

Bapuant 2
epeBbsi. PekypcuBHOE onpeneneHue.
[Tpsimoit o6xox nepea. [Ipumep.
Ornpenenenne ABJI — nepeBbes.
[IpencraBuTh anredbpanyeckoe BhIpaXKeHHe B BUJIe OMHAPHOTO epeBa U 000iTH ero,
UCTIONB3Ysl OOpaTHBINA 00XOI:
(A+B)*(C+D)-E
Omnpenenenne opueHTUpoBanHoro rpada. [pumep OI.
[IpencraBuTh HEOPUEHTUPOBAHHBIN Tpad B BUIE CIIUCKA CMEXHOCTH:

J1st KaKoif 11eNy B aJrOpUTME TTOMCKA B IIUPHUHY HUCIIOIB3YETCS Ouepen?
Jatb onpenenenue myTu B rpade.
[IpuMeHUTH TOMOJIOTMYECKYIO COPTUPOBKY K Ipady:

IIpumep BapraHTa HTOroBOM KOHTPOJILHOM padoTsl 3a |V cemecTp

Bapuanr 2
Ornpenenenre TMHEWHOTO CITHCKa.
HeopuenTtupoBanuslii rpad. OCHOBHbBIE OHATHS U TEPMUHOIIOTHS.
COanancupoBaHHOE JIEPEBO, ONPEEIICHUE, IPUMEPBI.
INpencTaBuTh BeIpakeHue B Buae aepesa: (a/b*k-x)*(y+z*c).
OO0oiiT moaydeHHoe B 1.4 IepeBO, METOJIOM «CJIEBA HAIIPABOY.
OrtcopTHpoBath MocieI0BaTeNbHOCTS yKcen 9, 25, 31, 64, 8, 1, 105, 17

B MTOPSAJIKE BO3PACTAHUSI METO/IOM «ITy3bIPbKay.
Ilokazate TpaccHpOBKY IpoLEcca COPTUPOBKH.

7. Ouepenp U onepanuu HaJl HEil.

8. D¢ heKTUBHOCTH AITOPUTMOB COPTUPOBKU U Moucka. [IpuBecTy 5 OLEHOK pa3IuyHbIX ajro-
PUTMOB.

9. Omnpenenenue nepeBa NOUCKA.

10. [TpuBenute 3 anroput™Ma, UCIOIb3YyEMbIX IIPH MOCTPOCHUH XeII-(PYHKIINH.

11. B uem npenmyiecTBa U HEIOCTATKHU CIIMUCKOB 10 CPAaBHEHUIO C MACCUBAMMU?

12. KpaTkoe onucanue anropurMa Ha rpagax: Mouck B TiIyOuHy.

13. Onummre ¢ noMoipto cpeacts C++ y3en crnucka.

14. Ha pucynke noka3ana cxema n1o6asienus HoBoro y3na. Hanummre na C++ onepa-

TOPbI BCTaBKH 3TOI'O y3Jia.

——a Tog) §< __________ > 40 —t>» ceaea —» 100

u 0

prev cur

newPtr
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IIpumep 3a1aHusi HA peaTU3aNMIO CIUCKA ¢ IOMONIBIO YKa3aTeeii

B nporpamme peann3oBaHbl ciieAyonre GyHKIMA pPadOThI CO CIIUCKOM:
e  DyHknus

void assign new node( node ptré& ptr )
Co31aéT HOBBIH y3€J CITUCKA.

e DyHknus
void assign list( node ptr& a list )
[Ipucoenunser ouepeAHON y3€il K COUCKY U 3allOJIHSET €r0.

o OyHKUUI
void print list( node ptr a list )
BLIBO):[I/IT QJICMCHTBI CIIMCKa Ha DKpaH.

e  DyHknus

void add after (node ptr& list, char a word[], char word after[])
Bcerapysier B cBsi3HBIH crimcok "1 1S T" mocie nepBoro BCTpeTHBIIErocs y3ia co cioBoM "a WO rd" HOBBIH y3en
co coBoMm "word after" Ecmuscrucke "11st" mer yszna co cnioBom "a word", To GpyHKIHMS HE TOIK-
IHlMOﬂH@HHHpOBa£;CHHCOK. -

e  DyHknus
void delete node(node ptré& a list, char a wordl[])
Ynanster B cBsi3HOM criucke "a 11 ST" mepserii BeTpernBmmiics y3en co cnosom "a_ word".

Kpowme 3toro, peannsoBan npocToii uuTepeiic paboThl CO CIIHUCKOM:
Bebop: 1 - Del, 2 - Ins, 3 - List, 0 - Exit:

#include <iostream.h>
#include <windows.h>
#include <string.h>
#include <stdlib.h>
#include <stddef.h>

const int MAX WORD_LENGTH = 25;

struct node;
typedef node* node_ptr;

struct node
{
char word[MAX WORD_LENGTH] ;
node_ptr ptr to _next node;
bi

char* rus_str( char* str );

void assign_list( node ptré& a list );

void assign new_node( node ptr& ptr );

void print_list( node ptr a list );

void add after( node ptr a_list, char a_word[], char word after[] );
void delete node( node ptr& a list, char a word[] );
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void mainprog ()

{

int choice;
char a word[MAX WORD_ LENGTH], word after[MAX WORD_LENGTH] ;
node_ptr a_list;

assign list( a_list );

cout << rus_str("Bmbop: 1 - Del, 2 - Ins, 3 - List, 0 - Exit: ");
cin >> choice;

while ( choice !'= 0 )

{

switch ( choice )

{

case 3 : print list( a_list );

break;

case 2 : cout << rus_str("nocne KaKoI'o0 CJIOBa BCTaABUTHL: ") ;
cin >> a word;
cout << rus_str("Kakoe cJyoBO BCTaBuUTL: ") ;

cin >> word after;
add_after( a_list, a_word, word after );
break;

case 1 : cout << rus_str("Kakoe cnoeo xoTuTe ygamuTb: ") ;
cin >> a_word;
delete_node( a_list, a_word );
break;

cout << rus_str("\n\nBmbop: 1 - Del, 2 - Ins, 3 - List, 0 - Exit: ");
cin >> choice;

}
cout << "\n\n";

}
Ur.no

3ananue Ha TeMy «AJITOPUTMbI BHYTPEHHUX COPTHPOBOK U UX 3P PeKTUBHOCTHY
CopTHupoBKa — 3TO IpOLECC YNOPSAOYMBaHUs HaOopa 3JEMEHTOB B BO3PACTAIOIIEM WM YOBIBAIOLIEM IIO-
psKe.
AJTOpUTMBI COPTHPOBKH JICIIATCS HA!
e BHyTpeHHHE, KOTJIa BCE IaHHBIE HAXOJISTCS B ONIEPATUBHOM MaMSTH U
e Bxemnwue, - JaHHBIE MOTYT XPaHUTBCSI Ha BCIIOMOTATEILHBIX YCTPOWCTBAX, HAPUMED, Ha KECTKOM
JIICKeE.
Pesynbrar copTupoBkr Habopa YHCEN WM CUMBOJIOB MOHSTEH, HO MOXKHO YIHOPSJIOYMBATH U OOBEKTHI, B
3TOM city4ae BeiOupaercs kirou coptuporku (PUO, BospacT, aapec).
AHaJIn3 aIrOPUTMOB — 3TO CIOCOOBI cpaBHEHUS d(H(PEKTUBHOCTH PA3HBIX Memodo8 peutenus 3adaq. Cpas-
HEHHE aJTOPUTMOB JIOJDKHO OBITh COCPEJOTOYEHO HA UX CYIIECTBEHHBIX PA3IMYUsX (BpeMs BBITIOJHEHHS U
3aHuMaeMas namsith). OCHOBHOM crioco0 oreHKH 3P PEeKTHBHOCTH aNropuT™Ma - MoACYET ero onepanuii. by-
JIeM paccMaTpuBaTh (PaKTOp BPEMEHH.
Bpems BeImoHEHKS aNTOpuTMa BeIpaxkaeTcsl QyHKIMeH, 3aBUCALIeH OT pa3Mepa 3a/1auu.
Bpemst BBITIONHEHNS ajropuT™Ma A TpsMo mponopitmoHansHo ¢pyakmnuu f(n), roBopsr, uro arcopumm A ume-
em nopsook f(n) u aToT hakT o603navaercs kak O(f(n)).
®ynkuus f(n) Ha3pIBaeTCs CI0KHOCTHIO alITOPHTMA.

MeTo/ibl COPTHPOBKU HA MOM dice MeCme MOKHO Pa3OUTh Ha TPU KaTeTOPHH:
e C momomipio mpsMoro BeIOOpa,
e C mOMOMIBIO TIPSMOTO BKITFOUCHHUS,
e  C noMoIIbI0 MpsAMOro ooMeHa
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// O POTPAMME COPTHNPOBUOK
// IonroToBMTeNBHAST YacTb
const int n(10);
int A[n], B[n+l], C[n], i, j, %, c;
// WcnonpBoBaHMe IJaTumMKa CJIyYaMHBX uYMcell
srand( (unsigned)time( NULL ) );
for (i=0; i<n; i++)
{
A[i] = rand() % 100;
cout < A[i] << " " ;
C[i] = B[i+l] = A[i];
}
cout << "\n\n";

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

// COPTHMNPOBIKA BEEOPOM
9ToT NpMéM OCHOBAH Ha CJIENYOUMX NPUHIINNAX :

o Bmsmpae'rcs 3JIeMeHT C HaMMeHBUMM KJII04YOM,
e OH MeHsTIeTCsI MecTaMm C IIEPBEEIM 3SJIEMEHTOM,

e BareM 3TOT HpolecC MNOBTOPSIETCA C OCTAaBUMMMCH n-1 sjgeMeHTamMu, n-2
BJIeMeHTaMy M T.L. LO IOCJIefHEero.
//****************************************************
cout <« "SELECTION S ORT \n\n";
for (i=0; i<n-1; i++)
{
int min = i;
for (j=i+l; j<n; j++)
if (A[j] < A[min]) min = j;
{ // obMmeH BsHaueHMSIMU
c=A[i];
A[i]=A[min];
A[min]=c;
// meuaTe CTpPOKM Hociye obMeHa
for (int il=0; il<n; il++)
{
cout << A[il] <« " " ;
}
cout << "\n";
}

}
cout << "\n\n";

56 19 2 1@ 2?7 35 323 31
S ELECTTION SORT
2 19 56 1@ 2?? 35 33 31
10 56 1% 7?7 35 33 31
10 192 56 7?7 35 33 31
10 19 31 7?7 35 33 56
10 19 31 33 35 77 56
10 19 31 33 35 77 56
10 192 31 33 35 56 77

M NN NN

AHAJI3: BHeEWHMI LMKJ BHIIOJHSIETCHE n-1 pas, BHYTPEeHHMII LMKI paBorTaer or 1

Jo n-1, => ofmee KOJMUYECTBO MTepaumi BHemWHero mukiaa = (n-1)+(n-2)+.+1 =
n*(n-1)/2.

[loCcKONBKY @HPM KaxIOMW MTepaluM BHIIOJHSIETCS ONHO CpPaBHEHMue,

Nx obmee konmuecTBO = n*(n-1)/2. Npm o6MeHe NPOUMBBOAUTCH 3 NPMUCBaMBAHUS,

=> Bcero npmuceBamBaHum 6ygmer 3* (n-1).
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B cyMMe Eemmnonxstercss n* (n-1) /2+43* (n-1)=n2?/2+5*n/2-3 ocHOBHHX onepaumi. =>
CIIOXHOCTE aJropUTMa COPTMPOBKM MeTonoM BmbBopa pamHa O (n?).

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

// COPTHMNPOBKA BCTABKAMMHU
SJ1eMeHTH «OeJISTCSI» Ha yXe TI'OTOBYI IOCJIeAOBaTEeJIEHOCTE M MCXOIOHYK IOCJIenOo-
BaTeJNBHOCTL. I[Ipy KaxIOM mare, HauMHAsI C i=2 u yBejauumBasi i kaxIOslt pas Ha
1, M3 MCXOQHOM IOCJIeAOBATEJLHOCTM MSBBJIEKAETCs 1 BJIeMeHT M NepeKJlafgBaeTCs
Ha HYXHOE MeCTO B I'OTOBOM I[IOCJIeNOBATEJILHOCTH.
//****************************************************
Cout << "I NSERTION S OR T \n\n";
for (i = 1; i <= n; i++)
{
x = B[i]; B[0] =x; j = i;
while (x < B[j-1])
{
// neuars MaccuBa nociie obMeHa
for (int il=0; il<n; il++) cout << B[il+l] << " " ;
cout << "\n";
B[j] = B[j-1]1; j--;
}
B[3j] = x;
}
for (i=0; i<n; i++) cout << B[i+l] << " " ;
cout << "\n\n";

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: BHeWHW) LMKJI BHIIOJHsSIETCH n-1 pas, BHYTpPeHHMI LMKJI paboraer or 1
Jo n-1, => ofmee kxoIMUECTBO CPaBHEHMII PaBHO

(n-1)+(n-2)+.+1 = n*(n-1) /2. Cronpko xe pas B XyAlleM CJlydae BHYTPEHHUMN
LIMKJ COBUI'aeT SJIeMeHTH. [lepeMelieHre 3JIEMEHTOB Ha KaXAOM MTepaumu IPOMUBBO-
IuTCsT mBaxmgel, => 2* (n-1). Of6mee KOIMYECTBO OCHOBHEIX Ollepalmii paBHO

n* (n-1)+42* (n-1)=n?+n-2. => CJOXHOCTEL aJI'OPUTMa COPTMPOBKM METOHOM BCTaBOK
paexa O(n?).

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

// OY3B3HPBKOBAHA COPTHNHPOBKA
STOoT aNropmMTM OCHOBHBAETCSI Ha CPaBHEHMM M CMEeHe MecCT
IOJIsI Iapel COCeINHMX DJIEMEHTOB IO TexX IIOp, IoKa He 6yInyT YIOPSLOYEeHH BCe
BJeMeHTH. Ecnm MaccuMB paccMaTpMBaTE BEePTUMKAJNBLHO”, TO BJIEMEHTH MOXHO MH-
TepnpeTMpoBaTE KakK NySHPBKM B YaHe C BoZoM. “Bec” kaxJoro mysspbkKa COOT-
BEeTCTBYyeT ero KJIody.
[ [ % % % o 3k e e ok ok e ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok o

cout << "B UBBULE S OR T \n\n";
for (i=0; i<n; i++)

{

cout << C[i] << " " ;

}
cout << "\n\n";
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for (i=1l; i<n; i++)
{ for (jJ = n-1; j>=i; j--)

if (C[j-11 > C[3])

{ // obMeH BHaYeHUSIMU
c=C[j-1];
C[j-11=CI[3l:
Cljl=c;
// neuaTe CcTpPokmM 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";

UBEBLE SORT
6 12 2 1@ 77 35 33 31
56 1% 10 31 77 35 33
10 56 19 34 33 77 35
10 12 56 31 33 35 77
10 1% 31 56 33 35 77
i0 1% 31 33 56 35 77
10 12 31 33 35 56 77
10 1% 31 33 35 56 77
i0 1% 31 33 35 56 77

AHAJIM3: BHemHMM LUMKIJ BHIIOJHSIETCsI n-1 pas, OpM NEepBOM IPOXOJLEe BHIIOJHSAETCS
n-1 cpaBHeHMI M He 6oJeblle n-1 mnepecTaHOBOK, IpM BTOPOM MNpoxoje - n-2
CpaBHeHUM M He 6oJblle n-2 NEPecTaHOBOK M T.Nh, => obllee KONIMYECTBO CpaBHe-
HUII ¥ HepecTaHoBok = (n-1)+(n-2)+.+1 = n*(n-1)/2.

Ipy kaxpoM NepecTaHOBKE MNPOMBBOOUTCS 3 MNPMCBaMBaHMs, => obllee KOJIMYECTBO
OCHOBHHIX omepaumizi 2*n* (n-1)=2* n2-2%*n,

=> CJIOKHOCTB aJIl'OPMTMa COPTMPOBKM METOLOM NysHpbKa paBHa O (n?).

11 kype, V cemectp
B V cemecTpe BH10M TPOMEKYTOUHOTO KOHTPOJIS SBJISIETCS IK3AMEH.
Onucanme moxasartejied M KPpUTEPUEB OLCHUBAHUSA KOMHeTeHHI/Iﬁ, a TaKKe IIKaJ
OIlCHUBAaHUA

HHJIUKATOP KPUTEPUU OUEHUBAHUA
JTOCTUKEHUS PE3YJIbTATA OBYYEHUSA
KOMIIETEHIIUA Mo JUCUMILINHE (MOAYJTI0)
(ko1 M HaUMEHOBaHME) HIKAJIA ouennBanust
1| 2 | 3 | 4 | 5

OIIK-2: Cnocoben nonumams npunyunsl pabomst cO8pEMEeHHbIX UHPOPMAUUOHHBIX MEXHOI0-
2Ull U RPOZPAMMHBIX CPEOCME, 8 MOM UUCIIE OMEUEeCHIGEHHO20 RPOU3800CHEa, U UCHOIb306aNb
UX npU peuieHuu 3a0a4 npogheccuonaibHol OesamelbHoCHmu
OIIK-2.1: OpueHTHpyeTCs B CIIEKTPE ONEPAIIMOHHBIX CHCTEM U MPOTPAMMHBIX CPEJICTB OTede-
CTBEHHOTO IIPOM3BOACTBA HA PhIHKE HHPOPMALIMOHHBIX IPOJYKTOB
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Otcyr- | He 3naer mnmu | YaoBnerso- Xopomo 3HaeT | XOpoIo 3HaeT
CTBHUE cy1abo 3Haer PHUTEIBEHO OCHOBHBIE OCHOBHBIE TEOpe-
3HaeT OOWINE IPHHIN- | 3yanpii | OcHOBHBIE 3HAET OCHOB- | OCHOBHBIE THYECKUE BOIIPO-
bl B3aUMO/ICHCTBUSI TeopeTHYe- HEIE TEOPETU- | TEOpETUYe- CHL
aJrOPUTMOB U JAHHBIX CKHE BOIIPOCHI | YECKHE BO- CKHE BOIIPO- He nomycxkaer
B 00BEKTHO- Homyckaer HPOCHI CHI. OIHO0K
OpI/IeHTHPOBaHHOﬁ MHOXXCCTBCH- I[OHyCKaeT I[OHyCKaeT
TEeXHOIOTHH HBIE TpyOBIE JOCTATOYHO OTZAEbHBIE
OIIMOKH. CEpbE3HBIC HerpyOBIe
OIIHMOKH. OLIHOKH
Ot- Y nosneTrBo- Xopouio 3Ha- | Xopoio 3HaeT | XOpoLo 3HaeT
CyT- pUTEIBHO 3Ha- | eT 0a30BBIE 0a30BEIC 0a30BbIC CTPYK-
cTBHe | €T 0a3oBBIC CTPYKTYPBI CTPYKTYPBI TYpHI JaHHBIX U
3HaeT Ga30BHIC CTPYK- | 3Ha- CTPYKTYPBI JIAaHHBIX U JaHHBIX U OCHOBHBIE aJIT0-
TypBI IAHHBIX H OC- -~ JIAaHHBIX U OCHOBHBIE OCHOBHBIE PHUTMBI 00pabOTKH
OCHOBHBIE AITOPUTMBI QITOPUTMBI JIaHHBIX.
HOBHBIE AJITOPUTMBI
AITOPUTMBI 00paboTku 00paboTku He nomycxkaer
006pabOTKH AHHBIX, 00paboTku TaHHBIX. IAHHBIX. oInOoK
HPUMCHSICMBIC B PO~ JAHHBIX JlomyckaeTt JlomyckaeT
rpaMMHUPOBAHUHN Homyckaer JIOCTATOYHO OTEIbHEIE
MHOXXECTBEH- | CEpbE3HBIC HerpyObIe
HBIE TPYyOBIC OIINOKH OIINOKH.
OIIHMOKH.

OIIK-2.2 YcTanaBnuBaeT ONTUMAaIbHBIE KDUTEPHH paOOTHI MPOrPAMMHBIX CPEJCTB MPU PEICHUH
3a1a4 npodeccuoHaNbHON NesITeIbHOCTH

Orcyt- | Jdemonctpu- Hemonctpu- HemoncTpu- JemoHcTpupyer
CTBHUE pyeT 4acTH4- | pyeT yAOBIe- | pyeT JocTa- yCTOWYHBOE yMe-
yMe- HOE YMEHHE TBOPHUTEIIFHOE | TOYHO YCTOW- | HHE MPHUMEHSThH
YMeeT NpUMEHATb K HUH MPUMEHSTH yYMEHHE IIPH- | YMBOE yMEHHE | 0a30BBIE aNro-
PCLICHUIO HPUKIIAHBIX 0a3oBbIE all- MEHATh 6a30- | NPUMEHSATH PUTMBI, BBINOJI-
3a71a4 6a30BbIe AJIro- TOPUTMBI, BBI- | BbIE aNrOpHUT- | 0Ga30BbIE all- HSTH OIICHKY
pUTMBI 00pPabOTKH WH- TIOJTHSATD MBI, BBIIOJI- TOPUTMBI, BbI- | CIIO)KHOCTH aJIro-
(hopMaruu, BBIIOIHSITH OLICHKY CJIOXK- | HSTh OLEHKY HOJIHSATh PHUTMOB..
OLIEHKY CJIOKHOCTH HOCTH aJIro- CJIOKHOCTHU OLIEHKY ciox- | He nomyckaer
aITOPUTMOB, TPO- PUTMOB. aJI'OPUTMOB. | HOCTH aJIro- OLINOOK.
IPaMMHUPOBATD H Te- Homnyckaer Homnyckaer PUTMOB..
CTHPOBATH POrPAMMBI MHOXXECTBEH- | JIOCTaTOYHO Homyckaer
HBbIE TpyOBIe Cepbe3HbIe OTZAENbHBIC
OIIMOKH. OIIMOKH. HerpyObIe
OIIHMOKH.
Orcyt- | Jdemoncrpu- Hemoncrtpu- Hemonctpu- JemoHcTpupyer
CTBHUE pyeT 4acTH4- | pyeT yoBie- | pyeT JocTa- yCTOWYHBOE yMe-
yMe- HOE YMEHHE TBOPHUTENILHOE | TOYHO YCTOW- | HHE paboTaTh C
VMeeT paboTath ¢ HHUH paborartsb ¢ yMeHue pabo- | ynBOoe yMeHHe | OMOIHOTEeKOMH
6uGmoTeKoii STL O6ubnuorekoir | TaTth ¢ OMO- pabotats ¢ STL.
b ¥ [V
. STL. JHOTEKON o6ubmmorexoit | He momyckaer
3HaTh CC OCHOBHBIC Jomyckaer STL. Tomyc- | STL. OIIHOOK.
KJIACChI 1 aJIrOPUTMBI MHOXXECTBEH- | KaeT JOCTa- Homnyckaer
HBbIE TpyOBIe TOYHO Cepb- OTZAENbHBIE
OILIHMOKH. e3Hble omKb- | HerpyOble
KH. OIIHMOKH.

OIIK-2.3 Hcmonb3yeT coBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOJOTHH cOopa, 00pabOTKH, XpaHEHUS
Y TIOUCKa WHGOpMAITUU

IIpyu pCUICHUU 3aaa1 HpO(i)CCCI/IOHaJIBHOﬁ HaIlIpaBJICHHOCTH

Bnaneer HaBrikaMu
HCIIOIb30BaHMS CITOK-
HBIX CTPYKTYP JaHHBIX
U TIPOrPaMMHO# pea-
JIN3AIMH aJITOPUTMOB
00pabOTKU TaHHBIX

OtcyT-
CTBHE
BJIaze-
HUS

He Bnageer
WK IEMOH-
CTpUpPYET HU3-
KU YPOBEHb
BIIAZICHUS
HaBBIKAMU

JemoHCcTpHpy-
€T yJIOBJIETBO-

PUTEIbHBIH
YpOBEHB BIa-
JICHHs HaBbIKa-
MH HCIOJIB30-

JemoHCcTpHpY-
€T XOpOoUIHi
YpOBEHb BJa-
JICHUSI HaBbIKa-
MU HCII0JIB30-
BaHUS CIIOXK-

JemoHcTpupy-
€T BBICOKHI

YpOBEHb Bia-
JICHUS HaBBIKa-
MU UCIIOJIB30-
BaHUS CIOXK-




JUTSL PEIIeHUS 3a/1a4 UCTIONB30Ba- BaHUS CIO0XK- HBIX CTPYKTYp HBIX CTPYKTYp
po(eCcCUOHANBHOIM HUS CIOXHBIX | HBIX CTPYKTYpP JAHHBIX. JIaHHBIX.
HaNpaBIEeHHOCTH CTPYKTYD JIaHHBIX. Honyckaer He nomyckaer
JIaHHBIX. Jomyckaer OTJeNbHbIC omuooK.
Jomyckaer JIOCTaTO4YHO Herpyoble
MHOXECTBEH- | Cepbe3HbIe OLIHMOKH.
HBIE TPYyOBIe OIIMOKH.
OIIHMOKH.
OtcyT- | He Bmageer Hemonctpupy- | Hemonctpupy- | JeMoHCTpupy-
CTBHE WIIH IEMOH- €T yOBJIETBO- €T XOpOUIHI €T BBICOKHI
Brnageet HaBbIKaMu BIaJe- | CTPUPYET HU3- | PUTEIbHBINA YPOBEHB BIIa- YPOBEHB Bla-
HUCIIOIB30BAHUIO OHO- HUSA KW YPOBEHb YPOBEHB BIa- JICHHS HAaBbIKA- | JICHUs HaBBIKA-

JIMOTEKU 1a0JIOHOB
IpH pa3paboTKe TmPo-
TpaMM IS TIOBBITIIE-
HHUS HaJIEKHOCTH, IIe-
PEHOCHMOCTH U CO-
KpallleH:sI BpeMEeHH Ha
pa3paboTKy

BJIAJECHUS
HaBBIKAMU
KCIIOIb30Ba-
HHUIO OMOJIHO-
TEKH 11a0J10-
HOB. Jlomyc-
KaeT MHOKe-
CTBEHHBIE
rpyObIe
OIINOKH.

JIEHHs] HaBbIKa-
MU UCTIOJIB30-
BaHUIO OUO-
JIMOTEKH 11a0-
JIOHOB.
Homyckaer
JIOCTaTOYHO
Cepbe3HbIC
OIIIOKH.

MH UCIIOJIB30-
BaHHIO OUO-

JIOHOB.
Honyckaer
OTIeTbHbBIE
Herpyoble
OIITNOKH.

JINOTEKH 11a0-

MH HCIIOJIB30-
BaHHUIO OUO-
JIMOTEKH 11a0-
JIOHOB.

He nonyckaer
OIIHOOK.

OIIK-8: Cnocoben pazpabamoleams aizopummsl u RPOZPAMMbL, RPU2OOHbBLE 01 RPAKMU-
YeCK020 npumenenus

OIIK-8.1: Beibupaet HHCTpyMEHTANBHBIE CPENICTBA, I3BIKH MTPOTPAMMHUPOBAHUS U TEXHOIIO-
UM 00pabOTKHM TaHHBIX Ha HAYaJIbHOM 3Tare Pa3paOd0TKH MPOTPAMMHOI0 IPOIyKTa

1 2 3 4 5

3HaeT alropuTMUYe- OtcyT- | He3maer miun | YaoBierBo- Xopouio 3Haer | JlemoHCTpUpyeT
CKHe SI3bIKH IIPOrPaM- CTBHE cnabo 3Haer PHUTEIBHO SI3BIKHU TIPO- CcBOOOIHOE U YBe-
MHPOBaHUs, olepamy- | 3HAHUH | A3BIKH MPO- 3HAET SI3bIKU rpaMMHUpPOBa- | PEHHOE 3HAHUE
OHHBIE CHCTEMbI 1 rpaMMHUpOBa- | MPOTpaMMHU- HHS, orepa- SI3BIKOB TIPOTpam-
OGOJTOUKH, COBPEMEH- HHUS, oriepa- poBaHus, LMOHHBIE CH- | MHUPOBAaHHUsI, OIle-

IIMOHHBIE CH- | OIEpalOH- CTEeMBI 1 000- | palMOHHBIX CH-
HBIE CpeJibl pa3padoTKH

CTEMBI M 000- | HBIE CUCTEMBI | JIOUKH. CTEM H 000JIOUEK.
HPOTPaMMHOT'0 06_60' JIOUKH. 1 000JIOUKH. Homnyckaer He nomyckaer
neyenns (C++, Visual Honyckaer Jonyckaer OTZAENbHBIC OIIHOOK.
Studio) MHOXXECTBEH- | JIOCTaTOYHO HerpyObIe

HBIE TpYyOBIe CEpbE3HBIE OLINOKH.

OIIMOKH. OIIMOKH.

OIIK-8.2 Pa3paOaTbIBaeT anropu

TMBI 1 IPOrpaMMHBIC KOJBI ITPO
YCCKOIro NpuMCHCHUA

IPaMMHBIX MOZYJIEH 1UIsl IPaKTH-

Orcyt- | Jdemoncrpu- Hemoncrtpu- Hemonctpu- JemoHcTpupyer
CTBHUE pyeT 4acTH4- | pyeT yAoBie- | pyeT JocTa- yCTOWYHBOE yMe-
yMe- HOE YMEHHE TBOPHUTEIILHOE | TOYHO YCTOW- | HHME COCTaBIISTH
HUll COCTaBJISATh YMEHHE CO- YUBOE YMEHHE | aITOPUTMBI, TH-
VMeeT COCTABIIATE ajl- ANTOPUTMBI, CTaBIIATH aJl- COCTaBIIAITh caTh U OTJIAXKH-
TOPHTMBI, IIHCATD 1 MUCaTh U OT- TOPHUTMHI, AITOPUTMBI, BaTh KOJIBI, Te-
JaXXUBATh MUCaTh U OT- MUCaTh U OT- CTHpOBATE.
OTJIAXKMBATh KOJBI, TE-
KOJBI, TECTH- | Ja)KUBATh JaKUBATh He nomyckaer
CTHPOBATE padorocro- pOBaTh. KOJBI, TECTU- | KOJBI, TECTHU- OIHOOK.
COBHOCTB MPOrPaMMBI Jomyckaer pOBaTh. poBars.
MHOXeCTBeH- | JlomyckaeT Homyckaer
HBbIE TpyOBIe JIOCTAaTO4HO OTJEIbHbIE
OIIHMOKH. Cepbe3HbIE HerpyObIe
OILIHMOKH. OIIHMOKH.
YwMmeer mporpammupo- | Orcyr- | JlemoHcTpH- JemoHcTpH- JemoHcTpH- JemoHcTpupyer
BaTh TaKue CprKTypI)I CTBHUEC PYCT YaCcTu4- PYCT yaoBJie- pyeT nocra- YCTOﬁQHBOG yMme-
JAHHBIX, KaK CIIUCKH, yme- HOE yMEHHE TBOPUTENHHOE | TOYHO YCTOW- | HUE MPOrpaMMU-
HU MIpOTpaMMHu- YMEHHE TIPO- | YMBOE YMEHHE | POBATh CIIMCKH,

CTEKH, ouepean, Ou-
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HapHBIC JCPCBbA,
MHOECTBA U Jp.

pOBaTh CIIHC-
KH, CTEKH,
ouepeu, ou-
HapHbIe aepe-
BbSI, MHOXKE-
CTBa U JIp.
Homnyckaer
MHO>KECTBEH-
HBIE TPYyOBIe
OIIMOKH.

TpaMMUpPO-
BaTh CIIUCKH,
CTEKH, ouepe-
Jiu, OMHApHbIE
JIepeBb,
MHOX€ECTBa U
zp.
Homnyckaer
JOCTATOYHO
CEphE3HBIC
OIIHMOKH.

MIPOrpaMMHu-
poBaTh CIIuC-
KH, CTEKH,
ouepesu, ou-
HapHbIe Jepe-
Bbs, MHOXeE-
CTBa U [IIp.
Homnyckaer
OTICIBHBIC
HerpyOBIe
OIITNOKH.

CTEKH, ouepey,
OuHapHbIe aepe-
Bbsl, MHO)KECTBA U
ap.

He nonyckaer
OIIUOOK.

OIIK-8.3: Tectupyer paboTOCIIOCOOHOCTh

mporpaMm 1 nNporpaMMHbIX KOMIIOHCHTOB

Bmaneer HaBEIKaMH
OTJIAJIKU MIPOTPAMM H
MIPOTPaMMHBIX KOMITO-
HEHTOB

OtcyT-
CTBHE
BIIaJIe-
HUSA

He Bnaneer
WIIN IEMOH-
CTPHPYET HU3-
KU ypOBEHb
BIIZICHUS
HaBBIKAMHU
OTJIaAKH NPO-
rpamMM M Ipo-
rpaMMHBIX
KOMITOHEHTOB.
Homyckaer
MHO>KECTBEH-
HBIE TPYyOBIC
OIIMOKH.

Hemonctpu-
pyeT yIoBie-
TBOPHTEIb-
HBI ypOBEHb
BIIAZICHUS
HaBBIKAMHU
OTJIaJIKU TIPO-
rpaMM U IIpo-
IpaMMHBIX
KOMIIOHEHTOB.
Homyckaer
JIOCTAaTO4HO
Cephe3HbIC
OIINOKH.

HemoncTpu-
PYET XOpOLINii
YPOBEHb BIa-
JICHUSI HaBbI-
KaMH OTJIAIKH
MIporpamMmm 1
MIPOrPaMMHBIX
KOMIIOHCHTOB.
Homnyckaer
OTACJIBHBIC
Herpyobie
OLIMOKH.

JemoHcTpupyer
BBICOKHI YPOBEHb
BIIaJICHUSI HaBbI-
KaMH OTIAJKH
IPOrpamM U Mpo-
IpPaMMHBIX KOM-
IIOHCHTOB.

He nonyckaer
OLIMOOK.

OIIK-8.4: [IpuMeHseT sI3bIKK TPOTPaMMHUPOBAHKSI M COBPEMEHHBIE IPOTPaMMHEIE Cpeibl pa3pa-
00TKH MH(OPMALMOHHBIX CHCTEM IS peIieHUs IPUKIaIHBIX 3a7ay pa3InIHbIX KJIACCOB

Orcyt- | Jdemonctpu- Hemonctpu- Hemonctpu- JemoHcTpupyet
CTBHUE pyeT 4acTH4- | pyeT yAOBIe- | pyeT JocTa- yCTOWYHBOE yMe-
yMe- HOE yMEHHe TBOPUTEIFHOE | TOYHO YCTOH- | HHE MUCATh Mpo-
Ymeer mcath mpo- HUT ncaTh Ipo- yMEeHHe TH- YHBOE YMEHHE | TPaMMBI, HCIIOJIb-
I'paMMBI Ha SA3bIKaX TPaMMBI, HC- cath mpo- [HCATh MPO- 30BaTh HHTETPH-
BBICOKOI'0 YPOBHS, UC- II0JIb30BAaTh IrpaMMBl, UC- TrpaMMBI, UC- POBaHHYIO Cpeny
I10JI30BAaTh UHTEIPU- HHTErpUpo- MOJIF30BATh MOJIB30BATh pa3paboTKu.
POBaHHYIO Cpelly pas3- BaHHYIO Cpely | MHTErpupo- UHTETpUPO- He nomyckaer
PabOTKU NPUIIOKEHHUI pa3paboTKH. BAaHHYIO CPEAy | BaHHYIO Cpely | OUIMOOK.
JUISL PILCHNUS TIPH- [Homnyckaer pa3paboTKH. pa3paboTku.
KJTaIHBIX 327049 MHOXecTBeH- | [lomyckaer Homyckaer
HBbIE TpyOBIe JIOCTaTOYHO OTZAENbHBIC
OIIMOKH. CepbE3HEIC HerpyObIe
OIIHMOKH. OIIHMOKH.
Orcyt- | He Bnameer Hemoncrtpu- Hemonctpu- JemoHcTpupyer
CTBHE WIIH IEMOH- pyeT yIoBie- | pyeT XOpOIIM | BBICOKUH YPOBEHb
Bianeer HaBI:IKaMH BJaJe- | CTPUPYET HU3- | TBOPUTEIb- YpOBEHb BIa- | BIIaJICHUS HaBbI-
HPOrPpaMMHOU PEaIH- | yyg Kuil ypOBEHb | HbIl YDOBEHb | JICHHS HAaBbl- | KaMM IPOrPaMM-
3alMy aJIrOPUTMOB BJIAJICHUS BJIAJICHUS KaMu TIpo- HOW peann3aiuu
00pabOTKH JIAHHBIX Ha HaBBIKAMU HaBBIKAMU TrpaMMHOH aJITOPUTMOB.
SI3bIKE BBICOKOT'O YPOB- NPOTPaMMHON | MIPOTPaMMHON | peanu3aliu He nomnycxkaer
HSJ HA OCHOBE UHTEC- pealim3anuu pealim3anuu AJITOPUTMOB. OIIHOOK.
I'PHPOBAHHOI CPe/IbI JITOPUTMOB. JITOPUTMOB. Homnyckaer
Pa3spabOTKH MPUIIoIKe- Jomyckaer Jomyckaer OTZAENbHBIE
i MHOXECTBEH- | JOCTaTOYHO HerpyObIe
HBbIE TpyOBIe CepbEe3HbIE OILINOKH.
OIIMOKH. ONIHOKH.

30




banabHoO-peiiTUHIOBasI cucTEMAa
11 kypc, V cemectp
Ilo mroram paboTBl B CEMECTpe CTYAEHT MOXKET MHOJYy4YuTh MakcumaiabHO [0 Oasios.
Hrorosoii popmoii koHTpost B V ceMecTpe siBJsieTcsl Ik3aMeH. Ha sk3ameHe CTYIEHT MOXeT
Habpath MakcuMasibHO 30 GaioB.
B Teuenue V cemecTpa CTYACHT MOXKET 3apadoTaTh OaJIbI 32 CISAYIOIIKE BUIbI padoT:

Ne Bun paboTsl Cymma 6amioB
1 PaboTa Ha MPaKTHYECKUX 3aHATHIX 22
2 KontpoussHbie padotsl ([TP-2.1) 10
3 Konrpoisasie padotsl (ITP-2.2) 10
4 TBopueckoe gomarnnee 3aganue (ITP-2.3) 20
5 AyauTopHbIe 3aHATHS (TTOCEIICHHE) 8
HUroro: 70

Ecaum x MOMEHTY OKOHUaHUS ceMecTpa CTyeHT Habupaet oT 51 no 70 6amioB, TO OH MOTY-
YaeT JIOMYCK K IK3aMEHY.

Ecau cTyneHT kK MOMEHTY OKOHYaHHsI ceMecTpa HabupaeT oT 61 no 70 6amioB, TO OH MOXKET
MOJTy9UTh aBTOMATHUYECKYIO OLICHKY «YIOBIECTBOPUTEIIBHOY. [IpH jKeTaHUH MTOBBICUTH CBOIO OIICH-
KY, CTyJICHT UMEET MIPAaBO OTKA3aThCs OT aBTOMATUYECKOM OIICHKH U C/IaTh K3aMEH.

Ecnu crynenT He Habpan MUHUMAIBHOTO YKcia 6amwioB (51 6amwt), To OH HE MOTydaeT J0-
MYCK K DK3aMEHY.

CoOTBETCTBHE peﬁTHHFOBBIX 0aIoB U AKaCMHNYCCKHUX OLICHOK

OO6mas cymma
0asuioB 3a ce- Htorosas oreHka
MecTp
86-100 OTiM4YHO
71-85 Xoporo
51-70 Jomyck K 3K3aMeHy
B TOM YHCIIE:
61-70 B03M0OXKHOCTP MOJTY4EHHUs] aBTOMATHUECKON OIICHKH «YIOBJIETBOPHTEIHLHOY
51-60 TonbKo JIOMYCK K 9K3aMeHy
0-50 * HeynosnerBoputenbHO (CTYJEHT HE IONYIIEH K DK3aMEHY)

Texymuii  KOHTPOJb  yCHEBAaEMOCTHM  OCYLIECTBISIETCSI B IMPOIECCE  BBIMOJIHEHUS
MPAKTUYECKUX U CAMOCTOATENBHBIX padOT B COOTBETCTBUU C HUKETIPUBEIEHHBIM IpauKoM.
I'paduk BBIIOIHEHUSI CAMOCTOSITENIBHBIX PabOT CTyIeHTaMH B V ceMecTpe:

Buast Henenu yuebHOTO Mporniecca

pabor 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
T1P-2.1 B3 33

I1P-2.2 B3 33

T1P-2.3 B3 33

[1P-2 — xoHTpONBHAs paboTa (IOMAITHSIS)
B3 — Bbgaua 3aganus
33 — 3amuTa 3aJaHus

Metoanyeckoe odecrniedyeHne HHHOBALMOHHBIX (JopM yueOHBIX 3aHATHH
Bce MaTepuanbl Ui NPaKTHYECKUX 3aHSATHI MPENOCTABISIOTCS B 3JCKTPOHHOM BHE. [oTo-
BbIE TBOpUYECKHE pabOThI MEPEChUIAIOTCS TpenoaaBatento yepe3 MurepHer. ['oTOBBIE MPOCKTHI (B
Visual Studio) BeIkambIBalOTCS Ha cepBep A OOLIEro OOCYKACHUS M JaTbHEHIINX CaMOCTOsI-
TETBHBIX TIOPaOOTOK.
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HunoBanrionHbie GOpMbI IPOBEACHUS YU€OHBIX 3aHATUI

KommuectBo
Cemectp Bun y‘{e6I;IHX Hcnonp3yemple HHHOBAI[IOHHBIS (I)f)prI MIPOBEICHUS —
3aHATUU y‘le6HLIX 3aHATUU 4acoB
1. Pa300op KOHKPETHBIX 337a4 U 33JaHUH JIJIS BbI-
pabOTKH HABBIKOB MPY BHIMOJTHEHUH JOMAITHUX
3aJaHUM 10 BCEM TEMaM, BBIIIOJIHEHHE CAMOCTOS-
TENBHBIX PaOOT B COOTBETCTBHH C BO3MOXKHOCTSI-
(AVAY IIpakTudeckue | yy CTYJICHTOB (MHIUBUIyJIbHBIC 3a/IaHHS ). 25
CEMECTPbI SaHTHA 2. BbINoJHEHNE KOHTPOJIbHBIX U TBOPUECKUX 3a-
JTaHWH CTUMYJIMPYET IOUCK U HAXO0XJICHHUE CaMOo-
CTOSATEIHHBIX PEIICHHIA, HAIICIICHBI Ha BEIPA0OTKY
podecCHOHATBHBIX YMEHHI U HABBIKOB.
Bcero: 25

Bonpocsl k 3xk3ameny no gucuuiinHe «CTpyKTYpbI M AJITOPUTMBI 00pa00TKH JAHHBIX))
CTpyKTYypHBI JAaHHBIX
1. Tlonsarue abctpakTHOTro THMA JaHHBIX (AT/).

BOo~NoGORWN

0.
11.

12.

13.
14.
15.
16.

JIuHeltHble CTPYKTYpHI JaHHBIX. O0IaCcTH TPUMEHEHUS.

Peanu3zanus ciyckoB B BU/I€ MacCUBA U HA OCHOBE yKa3aTesei.

Henuneitnble cTpykTyphl AaHHBIX. O0IaCTH TPUMEHEHHUS.

HepeBbs. PekypcuBHoe onpeneneHue. OCHOBHBIC MOHSATHUSA.

OO6nacTu NpUMEHEHHUs AEPEBbEB.

O6xo0x nepesa: npsiMold, 0OpaTHBIN, CHMMETPUYHBIH.

ITonHoe, coBepIIeHHOE U cOaaHCUPOBAaHHOE OMHAPHBIE JIEPEBbS.

Peanuszanus 6uHapHOTO JiepeBa B BUJIE MacCUBa U C IOMOIIbIO YKa3aTelleH.

JIBOMUYHOE NEPEBO MIOUCKA.

OpuentupoBanHblil rpad. OcHOBHBIE OHATHS U TepMUHOJIOTHA. OnepaTtopbl paboThI €
oporpagom.

HeopuentupoBannsiii rpad. OcHOBHbIE MOHATUSA U TepMuHojorus. Heopuentuposan-
HBIN Tpad U onepaTtopsl pabOTHI C HUM.

Ob6nacTi mpuMeHeHus rpados.

B-nepeBbsi. OCHOBHBIE NOHSTHS, ONPEIEIICHUS U IPUMEPBI UCIIOIb30BAHUS.

Tabnuipl ¢ IPSIMBIM TOCTYTIOM U X31II — TAOJIUIIHI.

[Tonsarue xem-¢pyHKkuuu, TpeOOBaHUS K Xel-QpyHKIUHU, IpUMepbl Takux QyHkuuil. [To-
HATHE KOJTU3UU.

AJITOPUTMBI

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

AJTOpUTMBI BHYTPEHHUX COPTHUPOBOK (BCTaBKaMH, BHIOOPOM, Iy3bIPbKOBAas).

Y coBepiIeHCTBOBAaHHBIE aJITOPUTMBI BHYTPEHHEH COPTUPOBKH (OBICTpasi COPTUPOBKA).
AJITOpPUTM BHEIITHEW COPTUPOBKH (COPTHPOBKA CITUSTHHUEM).

bunapHbIil TOUCK.

[Touck moaCTpOK B TEKCTE (M3BECTHBIE BaM aJITOPUTMBI).

Anroputmsl Ha rpadax (MOUCK B IIyOUHY, TOUCK B IIUPUHY).

Kparuaiimme mytu B rpade (M3BECTHBIE BaM aJITOPUTMBI).

[Tonatue crnoxxHOCTH M 3()(HEKTUBHOCTH ANTOPUTMOB OOPAaOOTKU CTPYKTYpP JaHHBIX.
[Tpumeps! 3 PeKTUBHOCTH AITOPUTMOB COPTUPOBKH U IOUCKA.

CrannaprHas 0ubamnorexa madaonoB STL

25.
26.
27.
28.

O6mmme nonoxenust STL.

[Tonsatue mabnaoHa (1madnoHHbIe PYHKINH, 1A0JIOHHbIE KJIACCHI).
[IpocTtpaHncTBa HMEH.

OcnoBuble coctapisitonie STL (KOHTeHHepHhl, alrOPUTMBI, UTEPATOPHI).
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

47.

N wNE

9.

10.

11.
12.
13.

14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

[TocnenoBarenbHble KOHTEIHEPHI (BEKTOPDI, CIIUCKH, TBYCTOPOHHUE OYEPEIH ).
MeTtos1 paboThI C TOCIIECI0OBATEIILHBIMU KOHTCHHEPAMH.
Ausroputm coptupoBku B STL.

Anropurm noucka B STL.

AJNTOpUTM KOIMPOBAHUS 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, onpeneneHHbie B STL.
AcconuaruBHble KoHTeMHEps B STL.

MeTo/ibl U CBOMCTBA ACCOLIMATUBHBIX KOHTEITHEPOB.
MHoO)kecTBa U CI0BapH.

MHoecTBa U cIIOBapu ¢ AyOJIMKAaTaMU.

Anantepbl KOHTEHHEPOB.

Ilonsarne 3agay kiacca P.

NP-nonnas 3amaua. [Ipumepsr.

MeTtob1 pa3paboTKH alrOPUTMOB.

Bonpochl Kk onpocaM M KOJLUIOKBHYMAaM 110 6ubanorexe STL

Yro Takoe neperpyska QyHKIHi?

UeM noHsATHE «HIeperpy3ka (QyHKIHID» OTIMYaeTCsl OT MOHATHS «madaon» B STL?
Kaxkue Bunp! ma0dioHOB Bl 3HaeTe?

Uto 03HAUAIOT MapaMeTphl MAOJIOHOB U KAaK OHH 3aITUCHIBAIOTCS?

HazoBuTe 0OCHOBHBIE BO3MOKHOCTH IIAOTOHHBIX (DYHKIIUH.

Ha3zoBuTe 0CHOBHBIE BO3MOKHOCTH IAOJOHHBIX KJIACCOB.

Yrto Takoe WHCTaHIMpPOBaHUE mabioHa?

Kakne npenmymiectsa aéT UCTIOIB30BaHUE TIEPETPY3KH 110 CPABHEHHIO C IPHMEHEHHEM
11126JI0HOB U HA000POT?

UTto Takoe «IIpOoCTPaHCTBO UMEH» U ISl KAKUX IeNIeH OHO UCTIONb3yeTCs ?
OOBsicHUTE pa3HUILY B TIOHATUAX onpenenéu (declare) u omucan (definition) mpu co3na-
HUH METOJIOB KJlacca.

Jaiite onpeneneHue nociae10BaTeIbHOMY KOHTEHHEDY.

Kakwue BubI mocie1oBaTeIbHBIX KOHTEWHEPOB BBl 3HAeTe?

Kakwue 3aronoBounsie (aiiibl Hy>KHO BKITIOYUTH B MPOEKT 7Sl paOOTHI ¢ TTOCTIEI0BA-
TETHHBIMU KOHTCHHEpaAMU?

UYro Takoe ureparop?

Kakwue BbI 3HaeTE METOIBI, MPHUMEHSIEMBIE B KOHTEITHEpax?

OO0mwscauTe 0codbenHocTH MeTo10B begin() u end().

Jis Kakux 1enel B mporpaMmmax MCIIONIb3YIOTCS CIeIYIOIINe KOHCTPYKITUH:
#include <list>, list <int> L; list <int>::iterator iL;?

B kakue mo3uiinu mpou3BOAMTCS BCTaBKa U yJaleHHe B KOHTeHHepax vector, deque u
list mo ymomuanuro?

YeM OTIIMYAFOTCS METOABI IMAOJIOHHBIX KIIACCOB OT arOPUTMOB?

Anroputwm sort. Ero ucnons3oBanue 1 0COOEHHOCTH.

Auroputwm find. Ero ucrnons3oBanue u 0COOCHHOCTH.

Kak ¢ momoristo anroputma find HaliTi BCce BXOXIEHUSI HCKOMOTO DJIEMEHTA?
Anroputm COpY. Pe&XUMBI 3aMeIIeHUs] H BCTABKH.

B kakux cimyyasx HCIONB3YIOTCS UTEPATOPhl BCTAaBKU?

Kakum o6pazom npeaukar B Bei3oBe find_if Bausier Ha pe3ynprar moncka?
OO0mbscHUTE paboTy anropuTMa Merge.
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27
28

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

42.

43.

44,
45.
46.
47.

48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.

65.
66.

67.

. J17151 KaKuX KOHTEHHEPOB MOKET MPUMEHATHCS allTOPUTM Merge?

. Jlns xakux 1eneii B 3arojoBouHble (ailibl BKiIroyaercs ctpoka #include <iterator>?
KakuM o0pa3oM HCHOIB3yeTCs alrOpuT™M MErgE B TUIAX, ONpPee]EHHBIX MOJIb30BaTe-
aem?

Yrto o3HauaeT operator<?

Kak MoxHO 3amucarb Operator< jist yrnopsJo4YMBaHUsS CTPOK / 4Hcen / ABYX MOJeH
(Hampumep, TOJ U MecsI)?

Kakue 3nauenus Bo3BpariaeT Gpyukius strcmp(stringl, string2)?

Kakue Bbl 3HaeTe KaTeropuu UTEpaTopos?

[TpuBenuTe npUMeEpsl AITOPUTMOB C COOTBETCTBYIOLIUMH KaTETOPUSIMU UTEPATOPOB.
OO0BbscHUTE PaOOTY MOTOKOBBIX UTEPATOPOB.

Uro Takoe PyHKIMOHAIBHBIH 00BEKT?

Jlnst kakux mener CryKuT GyHKIIMOHAIBHBIN 00BeKT?

Kakoii 3aronoBo4nblil (aiiin HyKHO MOAKIIOYUTH, YTOOBI UCIIOIB30BaTh (PYHKIIMOHATIb-
HbIE 00BEKTHI, onpeaciéHnbie B STL?

Uro Ttakoe npeaukar?

Kakum o6pa3om B nporpamme 3agaéres nepeiaya napaMeTpa o ccbuike?

OObsicHUTE Ha NpUMEpPE MPOrpaMMbl KaJbKYJISITOpa KaK MOXHO padoTaTh ¢ mapamer-
POM, KOTOpBIN IiepeaéTcst 10 CChIIKE.

Kakwue BbI 3HaeTe QpyHKIIMOHANBHBIE 00BEKTHI, onpenenénnsie B STL? [TpuBenure npu-
Mephbl UCTIOIb30BAHUS.

UeM oTiin4aeTcsi MpUMEHEHHE B aIrOPUTMAX MPEIUKATOB W (PYHKIMOHATBHBIX OOBEK-
TOB?

Kakwue BbI 3HaeTE CrI0COOBI MOIU(UIIPOBAHUS AITOPUTMOB B STL?

YeMm oTiMUaroTCs orneparopsl operator< u operator()?

Kakoii 3aromoBounslii (haitn ncnonp3yercs npu paboTe ¢ mocie10BaTeIbHOCTIME?
Kakoil 3arosoBounslii ¢ailn npumeHsiercs mpu paboTe ¢ BBIYUCIUTEIBHBIM aIrOpUT-
MOM?

OO6bscHuTe padoty anropurma replace.

O0BsicuuTe paboTy anropuT™a reverse.

Kakum 06pa3omM MOKHO ONpPEAETUTh JUIMHY CTPOKH U JJUHY MaccuBa?

C nmomouipo0 Kakux ONepaTopoB NaMsTh MOJ MAaCCUBBI BBIIENAETCS AMHAMUYECKU U 3a-
TEM 0CBOOOX1aeTcs?

YeMm oTryaroTcs axropuT™bl count i count_if?

Kaxrie BO3MOXKHOCTH BBI 3HaeTe MPH pabOTe BEIYUCIUTENHFHOTO alropuT™Ma accumulate?
Kakum 1iesisim ci1y KUT 3arojoBOYHBIH (aitn <iomanip>?

Kakne MaHUITyIATOPBI IPUMEHSIOTCS JUIsl HACTPOWKH BBIBOJIA BELIECTBEHHBIX YK CEN?
Kakwne paznuanbie BUabI COpTUPOBOK B STL BBI 3HaeTe?

Yro Takoe YacTU4Hasi COPTUPOBKa?

Kakue ocoO0eHHOCTH y cTaOUIIbHOM COPTUPOBKU?

B uém ocobennocts coptupoBku nth_element?

Kakue MaHHITYJISITOPBI 3ar0JIOBOYHOIO (paiina <iomanip> Bbl yY3HAJIU B 3TON MpaKTH4e-
CKo¥t pabore?

Uto o3HayaeT neperpyska oneparopa BbiBoja?

YeM 00bsBIeHHE QYHKIIMU OTIMYACTCS OT ONpeieeHus] QYyHKIUU?

Yro Takoe mpoToTUM (PyHKLIMU U 3a4eM OH MCTIONb3yeTcs?

Kakum 00pa3oM MOKHO HamucaTh NpeAUKaT Ui YIOPSIOYEHHs 10 JBYM KirouaMm (Ha
npumepe AgeWeight())?

Kakue KoHTelHEPbI Ha3bIBAIOTCS ACCOLIMATUBHBIMU ?

Kakue cTpyKTypsl Jie)KaT B OCHOBE (PU3MUECKON peain3alliy acCOIMaTUBHBIX KOHTEH-
HEpOB?

Kaxk omuceiBaroTcs accormaTuBHbIC KOHTEHHEPHI?
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68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.

79.
80.
81.

82.
83.
84.
85.

86.
87.

C Kako# 1eIbI0 B ONTMCAHNUU YKA3BbIBACTCS CIIOCO0 YIOPSAI0UYNBAHUS JIEMEHTOB?
Ha3zoBute MeToabl 1 CBOMCTBA aCCOLMATUBHBIX KOHTEUHEPOB.

[Tepeuncnure 0cCOOEHHOCTH MHOXECTB U CIOBapEil.

[lepeuncnure 0COOEHHOCTH MHOKECTB U CIIOBAapeil ¢ AyOIUKaTaMH.

Kaxk onpenensiercst mapa B STL?

Kakum 00pa3oM MOKHO MOYYHTh JOCTYT K OTACIBHBIM 3JIEMEHTAM Maphl?

Kakue cymiecTByOT anropuTMbl paboThl ¢ aCCOLMATUBHBIMU KOHTEHHEPAMH KaK C MHO-
JKECTBAMM?

Yrto Takoe OGUTOBOE MHOKECTBO?

Kakue ocHOBHBIE oniepaliui HajJi OUTOBBIMU MHOXKECTBaMH BbI 3HaeTe?

Kakum 06pa3oM MOKHO 3a/1aTh pa3Mep OMTOBOrO MHOXKECTBA?

Kakum 00pa3omM MOKHO HCHOIB30BaTh OMTOBOE MHOXKECTBO NPU XPAHCHHH W M3MEHE-
HUU HHPOpMAIK 0 Habopax TaHHBIX?

Uro Takoe aganTepbl KOHTEHHEPOB?

Kaxkue BubI anantepoB KOHTEHHEPOB Bbl 3HAETE?

Kakue 0a30Bbie KOHTEHHEPHI MOT'YT OBITh MCIOJIB30BAHS ISl CTEKA, OYEPEIN U OUepeIn
¢ mpuoputeramu’?

HazoBute 0coOeHHOCTH ajiantepa «CTeK» U €r0 OCHOBHBIE OTIEPAlIUH.

HazoBute 0cobeHHOCTH afanTepa «04epeib» U ero OCHOBHBIE ONepaIiu.

HazoBure 0cOOCHHOCTH amanTepa «o4epeab ¢ MPHOPUTETAMIW» U €r0 OCHOBHBIC OTepa-
LUH.

[TockonbKy MJIsi CTEKOB, OUYepelield U ouepeiel ¢ MPUOPUTETAMU HE MIPUMEHSIOTCS UTe-
paTopbl, KaKUM 00pa30M MOMXHO MOCMOTPETh UX COAEpPKUMOe?

Uro o3nauvaet smHelHbIt crivcku tunia LIFO u FIFO?

Kakum 00pa3om, He IPUMEHsIs Oneparuio PUsh, MOsKHO BHECTH JaHHBIC B a1anTephl?

88.KaKI/I€ pasiinius Bbl MOXCETC Ha3BaTb MCKAY TPEMA N3YUYCHHBIMHU aallTCpaMu KOHTEH-

HEpOB (CTEK, O4epe/ib U 04epelb ¢ MPUOPHTETaMH ) ?

Metoauveckuii MaTepuaJl o cnocodam MoauGuKanuu aIropuTMoB

[TonBeném utor ucnosb3oBanus anroputMoB B STL ¢ BKiIIOU€HHEM MPEeIUKaTOB U (PYHKIU-
OHaJIbHBIX 00bEKTOB. byziem paccmarpuBarh anroput™ sort misg vector<int>v.

1.

[TpumeHsieM cTaHIAPTHBIN alrOpUT™ Sort:

sort (v.begin (), v.end()); — copTUpOBKa OT MEHBIIECTO K OOJIBIIEMY.

2.

3areM HCMOJIb3yeM 3TOT alTOPUTM C mpeaukatoM comparefun(), st COPTHPOB-

KU OT OOJIBIIIETO K MEHBILIEMY:
bool comparefun(int x, int y)

{
}

return x > y;

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

3.

Hcnonp3yem anroputM sort ¢ QyHKIHOHAIBHBIM 00BeKTOM compare() - copTH-

POBKa B y6LIBaIOI_I_IeM IOPAOKE &
class compare

{

public:

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

{ return x > y; }

}s

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

4.

Hcnons3yem anroputm sort ¢ (yHKIHOHAIBHBIM 00BeKTOM greater<int>(),

onpenenéHHsiM B STL - copTHpoBKa B yObIBAIOLIEM MOPSIJIKE &
sort (v.begin (), v.end(), greater<int>());
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B nanbuelimem Taxke OyJeM MPUMEHSATh yKa3aHHBIE CIIOCOOBI U JJISl APYTUX aTOPUTMOB,
TE€M CaMbIM yCHJIMBAsi UX BO3MOKHOCTH.

IIpumep BapuaHTa KOHTPOJILHOM padoThHI Ha NOCJIeI0BaTeIbHbIe KOHTeliHepbl

Bapuanr 6

1. Co3znate ouepens. BBecTn nepeMeHHOE KOJMYECTBO HEHYJIEBBIX LEIBIX (BBOJ 3aBEPILACTCS
HYJIEM) U BBIBECTH MX Ha 3KpaH.

2. Vcnonb3ys BBeAEHHBIE B I1.1 JaHHBIE, IPUMEHUTH (DYHKIUH [ BCTABKU M yAaJICHUS AJIs
BBITNIOJTHEHUS CIIEAYIOIUX JEHCTBUH (110CIIE KaKIO0ro JEHCTBUS ClIeAyeT BBIBOJ Ha SKpaH):

a.
b.
C.
d.
e.

BcraButh 5 1 8 B Hayao.

Ilepen nocneHUM 3IEMEHTOM BCTaBUTH 33.
VY naauTe DociaeqHUN DIIEMEHT.

YV aanuts 4 - 3J1eMEHT.

OtcopTupoBarth.

3. Coznath BEKTOp, BHECTH B HETO 8 JIFOOBIX (OTCOPTHPOBAHHBIX 110 BO3PACTAHUIO) YHCEIl. BbI-
BECTH UX Ha 3KpaH.
4. BBINOTHUTH CIMSHUE SJIEMEHTOB BEKTOPA U OYepear B JIF000H KOHTEHHED.

IIpumep BapraHTa KOHTPOJILHOI Pad0ThI HA ACCOLMATHBHBIE KOHTeliHepbI
Bo Bcex BapraHTax MEHIO JI0JIKHO BBIMVIAZETD CIEAYIOLIMM 00pa3oM:

1. Haiitu 3aganHOE 3HAUEHHE.
2. BrIBECTH HOJHBIN CIIMCOK.
3. BxecTu HOBOE 3HAUYEHHUE.

Bapuant 1

1. Cozmare cmoBapp Country, B KOTOpPOM KIFOYOM SBJISICTCS HA3BaHHWE CTPAHBI, a
3HAYCHUEM — HA3BaHUE CTOJUIIBI 3TOH CTPAHBI.

N

3anoJHUTh €r0 HECKOJIbKUMHU 3HAUCHUAMHU (4-5).

3. C03I[aTB MCHIO, B KOTOpOM 6y,Z[}7T peHIaThCA CIACAYIOIIHNEC 3a0a9n:

a. BBectu Ha3BaHHE CTPAHBI U 110 HEW HAUTHU Y BHIBECTU HA3BAHUE CTOJIMIIBI.

b. BsiBecTH Ha 3KpaH MOJHBIA CIIHUCOK CTPAH U MX CTOJIHIL.

C. BBectn Ha3BaHME CTpaHbl, €CIIM Takas CTpaHa €CTh, TO BBIBECTH €€ CTOJUILY,
€CJIM HET — BBECTHU B CJIOBapb Ha3BaHue CTpaHbl U €€ croauubl. [locie 3Toro
BBIBECTH HA SKPaH MOMOJHEHHBIN CIIUCOK CTPaH U UX CTOJIHII.

MeToaunueckue MaTepuajbl K NPAKTUICCKHM H CAMOCTOATEC/IbHBIM 3AHATHAM

[ITabm0HBI QYHKIMHA U KIACCOB C TOTOBBIMHU MPOEKTAMHU.

N3ydeHue nocneaoBaTeabHbIX KOHTEHHEPOB ((QYHKIUHU, UTEPATOPHI, AITOPUTMBI) C
pELIEeHNEM 3aa4 U C 3aJaHUSIMU JUIsI CAMOCTOSTEIBHOTO PEILIEHUS.

N3ydeHne accollMaTUBHBIX KOHTEHHEPOB ((PyHKIINU, UTEPATOPBI, AITOPUTMBI) C pe-
LIEHUEM 3a/1a4 U C 3aJaHUSMU JIJIs1 CAMOCTOSITEIILHOTO PELICHHUS.
@OYHKIMOHATbHbIE O0BEKTHI.

Pa3Hble BUIBI COPTUPOBOK.

["oToBble poekThl «HacTOTHBIN croBapb» U «bubnuorekay.

Pa3paborannoe npusnoxenue « Mopckoii 60¥».

st camocTosiTeNbHOM paboThl CTY/AEHTOB (JIOMAallHUE pabOThI, MOATOTOBKA K KOHTPOJb-
HBIM paboTaM M KOJUIOKBUYMBI) BBIIAIOTCS 3aJ[aHUS PAa3IMYHBIX YPOBHEW CIO0KHOCTH, PELICHUs
AHAJIOTHYHBIX 3a/1a4, TOTOBBIC TPOEKTHI U PEIICHUSI.

OTU MaTepHalbl MO3BOJISIOT CTYJICHTaM HAIKMCaTh MO0 BBIOPAaHHON TeMe CBOE MPHIIOKEHHE B
KauecTBE TBOPUYECKOU pabOTHI.

ABTOpPOM MOArOTOBIIEHO ydeOHOe mocobue «Mcmonb3oBaHME CTaHAAPTHOW OMOIMOTEKH
mabiaoHoB STL B nmporpaMMHpOBaHUM CTPYKTYP U aIrOPUTMOB 00paOOTKHU AaHHBIX» (2021 T.).
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IIpumepbl TBOPUYECKUX 3aJaHUM
Bapuant 2

Hamnucath nporpaMMy, OTBICKMBAOIIYIO IIPOXOJ MO JabHPHHTY, ¢ HCMOTh30BAHHEM
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
poxoj Yepes NabUPUHT, ABUrasch OT 3ajlanHoro Bxoja. [locae oTbickanust npoxosaa
MIPOrpaMMa BBIBOJUT HaiICHHBIH TYTh B BUIE KOOPJAWHAT KBa/paTOB.

Bapuant 8

Hanucarb nporpaMmy yuyera 3asgBok Ha oOMeH KBapTHP M TTOMCKA BAPHAHTOB 0OMeHa.

Kaxknas 3asiBKa CONEPHKUT CBEIeHUs 0 JABYX KBapTHpax: TpehyemMoil (MCKOMOIT) 1 HMero-
meiics. CBeneHns 0 Kaxk/I0H KBAPTHPE COJIEPIKAT: KOJIIYECTBO KOMHAT, [LIOLIA/lb, 3TaK,
paioH.

[IporpamMa aoKHa 00eCMeYHBaTh BHIOOD € MOMOILIbIO MEHIO ¥ BhINOJHEHHE OHOIT 13
CAenyIoumMx GyHKUHIH:
Q BBOA 3asIBKH Ha 00MeH;

O MOMCK B KapTOTEKe N0JX0/[11ero BapaHTa: NPy coBliafieHuu TpeboBanmii 1 mpe-
JIOKEHHWIT 110 KOJMYECTBY KOMHAT M 3TaKHOCTH M PA3JHYMM 110 NMOKA3aTesI0 <ILI10-
waab» B npenenax 10% BBIBOAMTCH COOTBETCTBYIONIAA KapTOuyKa M YIAJSETCSA
U3 CMUCKa, B TPOTHBHOM CJIyyae MOCTYIIMBINAA 3adBKa BKIIOYACTCS B KapTOTEKY;

QO BLIBOJ BCeli KapTOTEKU.
Jist xpaHeHust JaHHBIX KapTOTEKH MCIOJIb30BaTh KOHTeiiHepHbIH Kiaacc 11st.

Bapuant 14

CocTaBuTs nporpaMMy Mogenuposanus paborsl asTodyCcHOIO napka.
CeefeHua 0 KaxaoM asTobyce cofiepsat: HoMep apTobyca, (PaMHIMK 1 HHHUIMATE
BOAWTENA, HOMEP MAPIIPYTA.

HPOFPRHMQ JOUTHCHA obecmeynBaTh Bhfﬁﬂ]'-' C TOMONIILE MEHK) M BRITIOTHEHHE OO0 13
caeaymmx QyHrimit

a

Q

a

HAuATbHOe OPMHUPOBAHKE JAHHEIX O BCeX aBTOOYCAX B Napke 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 CnUCcKa AaBTo0YCOB, HAXOAALMXCH B [IAPKEe, K 3a-

IIHCBIBAET 3TH AAHHBIE B CHMCOK aBTOOVCOE, HAXOMALIMXCA HA MaplIpyTe;

HMHTALIHA BLE3/1a aBTo0yCA B MAPK: BBOAWTCA HOMEP aBTo0yCa; MporpaMMa yaans-
ET JaHHBIEe 00 3TOM aBTOOYCE M3 CITUCKA ARTOOYCOR, HAXOAAUIMXCH HA MAPUIPYTE,
H 3ANMCHBAET 3TH JAHHBIE B CIIHCOK EIB'.I'QEJ}"CGH, HAXOHINXCH B napm};

BRIBOJL cBeeHHi o6 aprofycax, HAXOAAIMXCA B TApke, W 06 apToOyCaX, HAXOAA-
LIMXCA HA MAPIIPYTE, YIOPAAOYEHHBIX 10 HOMEPAM ARTOOYCOR;
BRIBOA cRefeHnit 00 asTobycax, HaxoAAlMXCA B Napke, u ob asrodycax, Haxous-
LHMXCS HA MAPLWIPYTe, YIOPAAOYCHHBIX (10 HOMEPAM MAPILPYTOBR.

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