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1. IlepeyeHb KOMMNETEHHUH W YPOBHH HX CcHOPMHUPOBAHHOCTH IO
ATUCHHUILIMHAM (MOYJISIM), IPaKTHKaM B npouecce ocsoenus OIIOII BO

B mporiecce ocBoeHUs 00pa3oBaTEeIbHON MPOTrPaMMbl y 00yYaIOIIErocs B XOJE
U3YYCHUS TUCHUIUIMHBI «CTPYKTYphl W QJITOPUTMBI 00pabOTKM JaHHBIX» JOJKHBI
chopmupoBatbest kommneTeHmu: [TK-2.

Kpurepuu onpezaenennsi cQopMUpOBaHHOCTH KOMIETEHIINI Ha pa3IMYHBIX
YPOBHSX UX (OPMUPOBAHUS

Nupexc koMneTeHmu ConepxaHue KOMIIETCHIIUU
[1K-2 Cnoco0eH MpUMEHATh METO/IbI IPOEKTUPOBAHUS U
pa3pabarbiBaTh COMPOBOXK/IAIONTYIO JOKyMeHTanuio Ha [10
Kox u Haumenosanue Bune! 3anstuit OrneHo4HbBIE CpelICTBA
WHIIKATOPA TOCTHKCHHUS 1151 GOPMHUPOBAHHUS JUISL OLICHKU YPOBHS
KOMIIETEHIIUH KOMIIETECHIUHA c(hOpPMUPOBAHHOCTH
KOMIICTCHIIN
MN-4 nx-2 Jlekuuu, MpaKTHYECKUE 3ama"us Wit
3HAET CTPYKTYPHI M aITOPHTMBI 3aHSATHS, CAMOCTOSITEIIbHAS IPAKTUYECKUX padoT.
00pabOTKH IAHHBIX 1 pabota Bompocsl k 3auety
aHAIU3UPYeT UX I KonTtponbshas pabora
npoektupoBanus [10 JUIS CTYAEHTOB
3204HOM (HOPMBI
o0y4JeHus

ypOBHI/I OCBOCHUA KOMIICTCHIINHN

YpoBeHBb 0OCBOCHUS Kpurepun onennBanus
KOMIIETEHIINH
[IpoaBuHYTHIHM (OTIUYHO) 3HaeT: TEXHOJIOTHIO pa3pabOTKU aIrOPUTMOB U MIPOTPAMM, METOIbI

OTJIAJIKU U petieHus 3a1a4 Ha OBM B pa3nuuHbIX pexxumax Ha
MIPOJIBUHYTOM ypPOBHE.

YMeeT: cTaBHUTh 3a/1a4y U pa3padaThiBaTh AITOPUTM €€ PEIICHUS,
HCIIOJIH30BaTh MPUKJIAHBIE CUCTEMBI TPOrPaMMHUPOBaHUS, pa3pabaThiBaTh
OCHOBHBIE MPOTPAMMHBIE JOKYMEHTBI Ha TPOJIBUHYTOM YpPOBHE.

Braneert: si3pikamMu IPOLIETyPHOTO U 00 bEKTHO-OPHUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHUS, HABBIKAMH Pa3paOdO0TKU U OTIAJKU MPOTPaMM HE
MEHee, YeM Ha OJTHOM M3 MPOIEAYPHBIX S3BIKOB MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHSI Ha MPOJIBUHYTOM YPOBHE.

[ToBbIIeHHBIH (XOPOILIO) 3HaeT: TEXHOJOTHIO pa3pabOTKU aIrOPUTMOB U MPOTPAMM, METOIBI
pemenus 3a1a4 Ha 9BM cpenHero ypoBHS CIIOKHOCTH.

YMeeT: pa3pabareiBaTh AITOPUTM PEIICHHS 3a1a4H, HCIIOIH30BATh
MIPUKIIaIHBIE CUCTEMBI IPOrPaMMUPOBAHNS, pa3padaThiBaTh OCHOBHBIE
MPOrpaMMHBIE TJOKYMEHTHI HE B TTOJIHOM 00bEMe.

Brnaneer: si3p1kaMu IpoOLEAYPHOTO M 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOrPaMMHUPOBAHHUS, HO HE B TIOJTHOW Mepe HaBBIKAMH pa3paboTKu
MIPOrpaMM Ha OJTHOM U3 MPOLETYPHBIX S3bIKOB MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.




IToporossiii (6a3oBbIif) |3HaeT: Ha 6a30BOM YPOBHE TEXHOJIOTHIO Pa3pabOTKU alTOPUTMOB U
(YAOBIETBOPUTENBHO) IIPOrpaMM, METOBI PELIEHUS IPOCTHIX 3a1a4 Ha DBM.

VYMeer: pazpabaThiBaTh aJITOPUTM PEIIEHUS MPOCTHIX 3a/1a4, AOIMyCcKas
OLIMOKH UCIOIb30BATH MPUKIATHBIE CUCTEMBI IIPOTPAMMHUPOBAHHUS,
pa3pabaTbIBaTh OCHOBHbIE IPOIPAMMHbIE JOKYMEHTBHI.

Brnaneer: s3pIkaMu MPOLIEAYPHOTO U 00BEKTHO-OPHUEHTUPOBAHHOTO
IpOrpaMMHpPOBaHUs, Ha 0a30BOM YPOBHE HaBbIKAMHU Pa3pabOTKHU MPOCTHIX
IporpaMM HE MEHee, YeM Ha OJHOM M3 MPOLEAYPHBIX SI3BIKOB
IPOrpaMMUPOBAHUS BBICOKOTO YPOBHSI.

2. Mertoanuyeckue, OLEHOYHbIE MATepHAJbl W CPeACTBa, ONpeaessiolIue
npoueaypsl  OleHHBAHUS  C(POPMUPOBAHHOCTH  KOMIeETeHUHH  (3J1eMEHTOB
KoMIeTeHuuil) B mpouecce ocsoennst OIIOII BO

2.1 OueHoOYHBbIE CPEACTBA VISl TEKYIIEr0o KOHTPOJIs
Bonpocsl /151 yCTHOr0 onpoca

Tema 1. MaccuBBI JaHHBIX

1. Ha3zoBwuTe U3BECTHBIC BaM METOJIbI COPTHPOBKH.

2. Kakue MeTopl COPTUPOBKU MOTYT OBITh IPEANOYTUTENIbHEE METO/Ia ITy3bIpbKa U M04YeMY?

3. Urto Takoe copTHpPOBKA BCTAaBKaMHU U Kak OHa padoTaet?

4. Kak peanuzoBaTb COPTHPOBKY BEIOOpOM?

5. Kakwne ocobeHHOCTH 1 IpenMyIIecTBa IMEET COPTUPOBKA MeToaoM llema o cpaBHEHHIO ©

JAPYTUMH METOJaMU COPTHUPOBKH?

Uro Takoe OMOPHBIN JIEMEHT B OBICTPOI COPTUPOBKE U KaK OH BbIOMpaeTCs?

7. Kak M0O>XHO BBIOpaTh OMOPHBIN JIEMEHT B OBICTPON COPTUPOBKE I JOCTHKEHHS JTydIIeit
MIPOU3BOIUTEIBHOCTH?

8. Kakas posib pekypcuu B ObICTPON COPTUPOBKE U KaK MOXHO M30€KaTh MPOOJIeM ¢ IeperoIHEHUEM
CTEKa BBI30BOB?

o

9. IlpenmonoxuM, YTO HEOOXOAMMO OTCOPTHPOBATh CHHCOK 3JEMEHTOB, COCTOSIIMN U3 YXKe
YIOPSIIOYEHHOTO CIIMCKA, KOTOPBIN CIENYET 32 HECKOJIBKUMU «CIIy4aiiHbIMN» 31eMeHTamMu. Kakoii
U3 pacCMOTPEHHBIX B TEOPETHUECKUX CBEJCHUSX, MM U3YYEHHBIX BaMU CaMOCTOSITEIbBHO METOJI0B
COPTHUPOBKH Haubosiee MOAXOIUT ISl peIIeHuUs 3To! 3a1aun’?

10. AnropuT™M COPTHPOBKH HAa3bIBAETCS YCTOWYHMBBIM, €CJIIM OH COXPAHSET HCXOMHBIA TOPSIOK
CIIEZIOBAaHMS DIIEMEHTOB C OJMHAKOBBIMH 3HAYCHHMSMH Kitodei. Kakwe W3 paccMOTpPEHHBIX B
TEOPETUYECKUX CBEICHMSX, WM H3YYEHHBIX BaMU CAMOCTOSTEIBHO METO/J0B COPTUPOBKU
SIBJISIFOTCS YCTOMYHMBBIMH?

11. Yro Takoe mocaeaoBaTeNbHBINA MTOUCK U KaK OH paboTaer?

12. Kak peanu3oBath nocieaoBatenbHblii nouck B C#? [IpenocraBbTe mpumMep Koaa.

13. Kakass CJI0)KHOCTh BpPEMEHHM Y IIOCJIEJOBAaTENbHOIO IOWCKA B JIy4IlleM, CpelHEM M XYAILIeM
ciydasix?

14. Kakue 1ONOIHUTENbHBIE MEPhl MOKHO MPUHATH JJIs1 ONTUMU3ALUH 110CIIEI0BATEILHOIO TTOUCKA?

15. Kakue anbpTepHaTUBHBIE METObl IIOMCKA CYIIECTBYIOT M II0Y€MY OHH MOTYT OBITbH
MPeINOYTUTENbHEE MTOCIEA0BATEIHHOIO MOUCKA?

16. Kak oOpaOaTbIBaTh MOBTOPSIIOIINECS 3JIEMEHTHI B TIOCIE0BATEIILHOM MTOUCKE?

17. Kakue 0OCOOCHHOCTH CJEIyeT YYMUTBIBaTh MpPU HCIOJIB30BAaHUU IIOCIEI0BATEIBHOI'O ITOMCKA B
OOJIBIIIMX MAacCUBaX JAHHBIX?

18. Kakue ¢akTopsl MOT'YT MOBJIMATH HAa IPOU3BOAUTEILHOCTD MOCIIEA0BATEILHOTO MTOUCKA?

19. Kakue cutyalii MOTYT MOTPEOOBATh MCIIOJIB30BAHMS ITOCIIEAOBATEIFHOIO MTOUCKA BMECTO JPYTUX
METOIOB?

20. Kakue CTpyKTYpbI JaHHBIX MOTYT OBbITh 3((EeKTUBHBIMU JIJISI TOCIIEAOBATENLHOTO IOUCKA?

21. YUto Takoe TBOUYHBIN MMOUCK U KaK OH padoTaeT?

22. Kak peanuzoBath ABonuHbIi iouck B C#? [IpenocraBpTe mpumep Koja.

23. Kakast cl10)KHOCTh BPEMEHH y IBOMYHOTO MTOKMCKA B JIy4lIeM, CPEAHEM U XyIIIEM Cllydasx?




Tema

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

RRoOoo~NoOR~wNE

. Kakue nonoaHuTenpsHple MEpbl MOYKHO NMPUHSATH AJI ONITUMHU3ALMK JBOMYHOIO ITOMCKa?
.Kakue anprepHaTMBHBIE METOABI TIOWCKAa CYIIECTBYIOT M IOYEMY OHHM MOTYT OBITh

MMpEAIIOYTUTCIBHES IBOUYHOI'O rmoucka?

. Kak 00pabaTbIBaTh MOBTOPSIONIIUECS HIEMEHTHI B IBOMYHOM TIOUCKE?
. Kakne ocobGeHHOCTH clenyeT Y4YMThIBaTh NMPHU HCIOJIH30BAHWU JBOUYHOTO TOMCKA B OOJIBIIMX

MaCCHuBax ,I[aHHI)IX?

. Kakue ¢paxTopsl MOTYT MOBJIUATH HA TPOU3BOIUTENLHOCTh IBOMYHOTO TIOUCKA?
. Kakue curyanum Moryr norpeOoBaTh HCIOJIB30BAaHUS [IBOMYHOIO IIOMCKAa BMECTO JIPYTUX

METOIOB?

. Kakue cTpykTypbl JaHHBIX MOTYT OBITH 3P (QEKTHBHBIMH I ABOUYHOTO TTOUCKA?

. UTo Takoe OlleHKa peaJlbHOI0 BPEMEHH BBIIIOJIHEHUSI IPOTrpaMMBbl?

. Kak MOkHO n3MepuTh BpeMsl BBIIIOJIHEHHUS ONIPEIeIEHHOro yyacTka koaa B C#?

. Kakue wuncrpymentsl wim kiaccel B C# MOXKHO HCIOJb30BaTh Uil HU3MEPEHUS BpPEMEHU

BBIIIOJTHEHUS IPOTrpamMMBbl?

. Kakas ponp mmeer kmacc Stopwatch u3 mpoctpancTtBa mmen System.Diagnostics mpu oleHke

BPCMCHU BBIIIOJIHCHUA HpOFpaMMI)I?

. Kakue dakTopsl MOTYT BIIMATH HA BPEMSI BBITIOJTHEHUS TIPOTPAMMBI?

. Kak MOXHO onTUMHU3UPOBATH BPEMS BBITIOTHEHUS IPOrpaMMbl?

. Kakue Meroap! ananm3a npou3BOUTEILHOCTH IPOTPaMMBbI CYIIECTBYIOT B C#?

. Kakue uHCTpyMEHTBI UM TIOAXO/BI MOKHO HCIIONIB30BAThH JIJISi CPABHEHUS BPEMEHU BBIIOJTHEHUS

Pa3IMYHBIX AITOPUTMOB WU PELICHHUI?

. Kakne ocobennoctu CIICAYCT YYMUTHIBATH IIPHU OLCHKE BPCMCHU BBIIMOJIHCHUA HNPOrpaMMbl Ha

00JIbLIMX 00bEeMAaX JAHHBIX?

. Kaxk MOXHO HCIIOJIB30BaThH pe3yjbTaTbl OLCHKKM BPCMCHHU BBIIIOJIHCHHA HPOIpaMMbl  JJIA

ONTHMHU3ALIUU €€ paboThI?

2. CTpYKTYpBI JaHHBIX

Yro Takoe cTpyKTypa JaHHbIX "cTek"?

Kakue onepanny MOKHO BBIIIOJIHATH CO CTEKOM?

UYro nenaet metof Push B cTeke?

Uro nenaet meton Pop B cteke?

Kakue npruMepbl MpakTUYECKUX 3a7iad MOT'YT OBITh PEIIEHBI C UCIIOJIb30BAaHHEM CTEKOB?

Kax M0oXxHO peann3oBaTh CTEK Ha S3bIKE IPOrPaMMHUPOBAHUS?

KakoBa cnoxHocTh onepanuii Push u Pop B creke?

Kakue anpTepHaTUBHBIE CTPYKTYPBI JAHHBIX CYLIECTBYIOT JUIsl pEIIEHHs aHAaJIOTMYHbIX 3a]1a4?
Yro Takoe CTpyKTypa JaHHBIX "ouepenp'?

Kakue onepanny MO>KHO BBIIIOJIHATD C OYEPEIbI0?

Yro nenaet meron Add B ouepeau?

Uro nenaer meton Take B ouepenu?

Kakue npruMepbl MpakTUYECKHUX 3a7a4 MOTYT OBITh pEIIEHbI C UCIIOJb30BaHUEM ouepeaen?
Kax MoxHO peann3oBaTh ouepeb Ha SI3bIKE MPOrpaMMHUPOBAHUS?

KakoBa cnoxHocTb onepanuii Add u Take B ouepenu?

Kakue anpTepHaTHBHBIE CTPYKTYPBI JaHHBIX CYLIECTBYIOT JIIsl pEIISHHs aHAaJIOTMYHbIX 3a]1a4?
Uro Takoe oAHOHAIIPABIEHHBIA CIUCOK 00IIero Buaa?

Kakue onepanyy MOKHO BBITIOJIHATH C OJJTHOHAIMIPABJIEHHBIM CITUCKOM?

Uro nemaer metron Find B oqHOHANTPaBICHHOM CITHCKE?

Uto nenaer meton Insert B ofHOHATPaBJIEHHOM CHUCKE?

Uro nemaet meton Delete B oqHOHANPaBIEHHOM CITHCKE?

Kak M0>HO peann3oBaTh OJHOHAINPABIEHHBIN CIIMCOK Ha SI3bIKE MPOTPAMMHUPOBAHUA?
Kaxkosa cnoxxnocts onepanmii Find, Insert u Delete B omHoOHanpaBineHHOM criiucke?

Kakue mnpumeppl NpakTUYECKUX 3aJad MOTYT OBITh  pEIIeHbl C  HCIOJb30BAHUEM
OJTHOHATIPABJICHHBIX CIIUCKOB 00111ero Buaa?

Tema 3. AJIropuT™MbI 00Pa0OTKH TaHHBIX

Uto Takoe AepeBO B KOHTEKCTE CTPYKTYPbI JaHHBIX ?
Yro Takoe JepeBo OMHAPHOTO MOMCKA M KaK OHO OTIMYAETCsl OT OOBIYHOTO JiepeBa?



Uro nenaer meron Add npu noGaBieHUH dJIeMEeHTa B epEeBO OMHAPHOTO MOWCKa?

Uro nenaet meroa Node.Add npu noGaBineHuu y371a B IepeBO OMHAPHOTO IMOUCKA?

UYro o3nauarot metozsl Preorder, Inorder u Postorder mpu o6xoxe nepea?

UYro nemaer metoa Node.Preorder mpu 06xoje nepeBa B mperKCcHOM ToOpsiake?

UYro nemaer meton Node.Inorder mpu o6xoe nepeBa B ”HOUKCHOM TOpsIKE?

Uro nemaer meton Node.Postorder nmpu o6xoxe nepeBa B TOCTGUKCHOM MOPSAKE?

Uro nmenmator metonbl Delete m Node.Delete npu ynmaneHun siaeMeHTa W3 JepeBa OWHAPHOTO
rmoucka?

©ooNo kW

10. Kakne mnpuMepbl NpaKkTHYECKHX 3a7ad MOTYT OBITh PEIICHbI C HCIIOJIB30BAHUEM JIEPEBHEB
OuHapHOro noucka?

Tema 4. AnropuT™mbl Ha rpagax

1. Yro Takoe rpad B KOHTEKCTE AITOPUTMOB Ha Tpadax”?

Kakwue crioco0sI mipeictaBiacHus rpa)oB CyIIECTBYIOT?

Kakue anroput™bl HCTIOIB3YIOTCS IS 00Xoaa rpada?

Kakue anroput™bl HCIONB3YIOTCS ISl HAXOXKICHUS KpaTyailliux myTeit B rpade?
Kak Mo>kHO mTporpaMMHO peann3oBath abcTpakTHbIi TUI AaHHBIX (AT/I) "rpad"?
Kakune npaktudeckne 3a1a4u MOTYT OBITh PEIICHBI C HCIOIb30BaHUEM TpadoB?

ok wd

3ajaHud K NPaKTHYECKUM pPadoTam

IIpakTnueckas padora Nel

MaccuBbl 1anHbix: CopTupoBKa.

[ens paGoThl: U3yYUTH COPTUPOBKY METOJIOM «ITY3bIPbKa), BCTABKAMH,
MOCPENICTBOM BbIOOpa, MeTo1oM [llena u ObICTPYIO COPTUPOBKY.

3aganue:
Jlana maTpuiia pa3aMepHOCTBIO NXN, coaepskaias 1esie yucia. OTcCopTHpOBATH:

1) KaXAyrO CTPOYKY MATPHIIBI IO YOBIBAHUIO SJIEMEHTOB METOJIOM «ITY3BIPbKa;

2) KaXIYI0 CTPOYKY MATPHIIBI IO YOBIBAHUIO 3JIEMEHTOB METOIOM BBIOODA;

3) KaXKAyl CTPOUYKY MATPHIIBI [0 YOBIBAHHIO 3JIEMEHTOB METO/IOM BCTaBKH;

4) KaxIbli CTOJIOCI] MATPHIIBI IO BO3PACTAHHIO dJIeMEeHTOB MeToioM Illera;

5) KaxkIbIi cTON0EI MaTPHIIBI IO BO3PACTAHUIO 3JIEMEHTOB aITOPUTMOM OBICTPON COPTHPOBKH;

6) KaXXIBI CTOJNOECI MATPHUIIBI IO BO3PACTAHHIO SJIEMEHTOB METOJIOM «ITy3BIPbKay;

7) JAuaroHa M MaTpPUIbl, MapaUIeIbHbIC TIaBHOM, [0 YOBIBAHUIO 3JIEMEHTOB METOAO0M BHIOODA;

8) aMaroHa M MaTpHIIBI, MApAJJICIbHbIC TJIABHOM, M0 YOBIBAHUIO SJIEMEHTOB METOJIOM BCTABKH;

9) AmaroHanM MaTpHIBL, apajuUIeIbHBIC TJIaBHOW, O yOBIBaHHIO d5eMeHTOB anroputMomlliena;

10) nuaroHaim MaTpHUIlbI, TAPALICIbHBIC TIABHOM, 10 YOBIBAHUIO 3JICMEHTOB METOJIOM OBICTpPOI
COpPTHPOBKHY;

11) nnaroHaM MaTpUIbI, MapajyiebHbIC MOOOYHOM, MO BO3PACTAHHIO 3JEMEHTOB METOJIOM

«I1y3bIpbKay;

12) nuaroHaii MaTpHIIbI, TTApaUIC/IbHbIE MOOOYHOM, IO BO3PACTAHUIO IEMEHTOB METOJOMBBIOODA;

13) nnaroHanu MaTpUIbI, TapauIeIbHbIE TOOOYHOM, 0 BO3PACTAHUIO IEMEHTOB METOJJOMBCTABKH;

14) nnaroHaM MaTpHUIlbl, TapaLIeIbHbIE TTOOOYHOM, M0 BO3pPACTaHUIO deMeHTOB anroputMmomlllerna;

15) kakapli CTONIOCL MaTPHUIIBI ¢ HOMEPOM 21 IO YOBIBaHUIO 3JIEMEHTOB, a ¢ HOMEpoM 2i+1 1o
BO3PACTaHMIO IEMEHTOB METO/I0M OBICTPOI COPTUPOBKH;

16) xax bl cTOI0EI] MATPHUIBI C HOMEPOM 21 110 BO3PACTAHUIO 3JIEMEHTOB, a ¢ HOMEpOM 2i+1 110 yOsIBaHHIO
AIIEMEHTOB METOJOM «ITy3BIPbKay;

17) quaroHayii MaTpPHUIIbI, PACIIOJIOKECHHBIC BBIIIC TJIABHOM, MO YOBIBAHMIO DJIEMCHTOB, a JIMArOHAJIN
MaTPHIIbI, PACTIOJIOKEHHBIC HUKE TJIABHOM, TI0 BO3PACTAHHUIO 3JIEMEHTOB METOJIOM BBIOODA;

18) nuaroHanM MaTpHIbl, PACIIOJIOKCHHBIC BBIIIEC TJIABHOH, MO BO3PACTAHUIO DJIEMEHTOB, a JHArOHAIN
MAaTPHIIBI, PACTIOJIOKEHHBIC HIKE TJIABHOM, 110 YOBIBAHUIO METOIOM BCTaBKH;



19) auaroHanM MaTpHIbI, PACIOJIOXKEHHBIE BBIIC MOOOYHOM, MO YOBIBAHHIO 3JCMEHTOB, a JAHArOHAIN
MAaTPHIIBI, PACTIOJIOKEHHBIC HUKE MOOOYHOM, TI0 BO3PACTAHUIO 3JIeMeHTOB anroputmowm lllemnna;

20) iuaroHan M MaTPHIIbI, PACIOJIOKEHHBIC BbIIIE MOOOYHOW, MO BO3PACTAHHIO JEMEHTOB, a JHArOHAIN
MaTpHIIbl, PACIIONIOKEHHBIE HI)KE TTOOOYHOM, 0 YOBIBAaHHUIO AJIEMEHTOB METOJIOM OBICTPO COPTUPOBKH.

IIpakTnuyeckas padora Ne2

Maccussbl 1aHnbix: [louck. Onenka peajibHOro BpeMeHHU BbINOJTHEHHUS POrpaMM.
[lenbp pa®OTHI: U3YyYUTH MOCIEAOBATEIbHBIA U ABOUYHBIA MOUCK, HAYYUTHCS OLICHUBATH
pearabHOE BpPEMsI BBIITOIHEHUS IIPOIPAMM.

3apanue:

1. Hanummure nporpamMmy Ha C#, KoTopass HaxOIMT IE€pPBO€ BXOXKJICHHME 3aJaHHOTO 3JEMEHTa B
MacCHB€ U BO3BpAIllaeT ero uHjaeKc. Eciu aeMeHT He Hali[ieH, mporpaMma J10JKHa BEpHYTSH -1.

2.  Hammmmre nporpammy Ha C#, KOTOpasi HAXOJUT BCE BXOXKICHUS 33JJaHHOTO SJIEMEHTA B MAaCCHBE
Y BO3BPAILIAET CIIMCOK UX UHEKCOB.

3.  Hanmmmure mporpammy Ha C#, KOTOpas HaXOAUT KOJIMUYECTBO BXOXKJICHHUH 33JaHHOTO 3JIEMEHTa B
MAacCHUBE.

4.  Hanummure nporpammy Ha C#, KoTopas HAaxOJUT MAaKCHUMAJbHBIM 3JIEMEHT B MacCUBE U
BO3BpALIAET €ro 3HaYeHHUE.

S. Hanummure nporpamMmmy Ha C#, KOTOpasi HAXOAUT MUHUMAJIbHBIM 3JIEMEHT B MaCCUBE U BO3BpAIIAET
€ro 3HaueHHUE.

6.  Hamummre nporpammy Ha C#, KOTOpast HAaXOAUT CyMMY BCEX 3JIEMEHTOB MacCHBa.

7. Hanummumre nporpammy Ha C#, KOTOpas HAaxOIUT cpelHee apU(PMETUYECKOE BCEX 3JIEMEHTOB
MaccHUBa.

8.  Hanmmmmre nporpammy Ha C#, KOTOpasi HAXOIUT HauOoJIblIee U HaMMEHbIIIee 3HaUeHUE B MacCuBe
Y BO3BpAILlaeT UX.

9.  Hanwmmmre nporpamMmy Ha C#, KOTOpas HaXOJIUT CYMMY 3JIEMEHTOB MacCHBA, YJOBJIETBOPSIIOIIUX

3alaHHOMY YCJIOBHIO.
10. Hammmmre mnporpammy Ha C#, KoTOpas HaXOAWUT KOJHYECTBO DIIEMEHTOB MAacCHUBa,
YZIOBJIETBOPSIIOUINX 3aJaHHOMY YCJIOBHIO.

11. Hanumwure nporpamMmy Ha C#, KOoTOopas HaXOJUT IEPBOE BXOXKJICHHE 3aJaHHOTO 3JEMEHTa B
MacCHBE ¥ BO3BpALIAET €ro HHAEKC. Ecau aneMeHT He HaiiieH, IporpaMmma J1I0JKHa BEpHYTH -1.

12. Hanumwure nporpammy Ha C#, KOTOpasi HAXOJUT BCE BXOXKJIEHHS 33JJaHHOTO 3JIEMEHTa B MacCHBE
Y BO3BpAILAET CIIMCOK UX MHJIEKCOB.

13. Hammmmre nporpamMmy Ha C#, KOTOpasi HAXOJUT KOJIMYECTBO BXOXKIACHUH 3aJJaHHOTO 3JIEMEHTA B
MacCHBE.

14. Hanumwure nporpammy Ha C#, KOTOpas HaxOAUT MaKCHUMAaJbHBIH JJIEMEHT B MacCHBE H
BO3BpAIIA€T €ro 3HaYCHHUE.

15. Hanummwure nporpamMmmy Ha C#, KOTOpasi HaXOIUT MUHUMAJIbHBIN 3JIEMEHT B MAaCCHBE M BO3BpAIllaeT
€ro 3Ha4YeHHUE.

16. Hammmmre nporpamMmmy Ha C#, KOTOpast HAXOIUT CyMMY BCEX JIEMEHTOB MacCHBA.

17. Hanumwure nporpammy Ha C#, KOTOpas HaXOAWUT CpefHee apu(MeTHUecKoe BCeX 3JIEMEHTOB
MaccHBa.

18. Hammmmre nporpammy Ha C#, KOTOpasi HAXOAUT HAHOOJBIIIEe U HANMEHbBIIIee 3HAUCHIE B MACCHBE
Y BO3BpAILAET UX.

19. Hanummure nporpammy Ha C#, KOTOpas HAXOJUT CYMMY 3JIEMEHTOB MacCHBa, YJOBJIETBOPSIIOIIUX
3aJaHHOMY YCJIOBHIO.

20. Hamummre nporpammy Ha C#, KoTopas HaxOAUT KOJMYECTBO JJIEMEHTOB MacCHUBa,
YZIOBJIETBOPSIOLINX 3alaHHOMY YCIIOBHIO.

21. Hammmmure mporpammy Ha C#, KOTOpasi HaxOOUT IEPBOE BXOXKICHHE 3aJaHHOTO JJEMEHTa B
MacCHBE U BO3BpAIllaeT ero uHjaekc. Eciu aneMeHT He HalieH, mporpaMma JI0JKHa BEpHYTS -1.

22. Hanummre nporpamMmy Ha C#, KOTOpasi HAXOJUT BCE BXOXKICHUS 33JJaHHOTO SJIEMEHTA B MAacCCHBE
Y BO3BPAILIAET CIIMCOK UX UHJEKCOB.

23. Hanmummre nporpamMy Ha C#, KOTOpasi HAXOIUT KOJIMYECTBO BXOXKACHUH 3aJaHHOTO 3JIEMEHTA B
MAacCHBE.

24. Hamumure nporpammy Ha C#, KoTOpas HaxOIUT MaKCHUMAJIbHBIA 3JEMEHT B MacCHUBE U
BO3BpAIlAET €r0 3HAYCHHUE.

25. Hanwmmmre nporpammy Ha C#, KOTOpast HAXOAUT MUHUMAJIbHBIM 2JIEMEHT B MAaCCUBE U BO3BpAIIIAET
€ro 3HaueHMUE.

26. Hanwummure nporpammy Ha C#, KOTOpas HaXOAUT CyMMY BCEX 3JIEMEHTOB MacCCHBA.



27. Hammmmre nporpammy Ha C#, KOTOpas HaxOAMT CpelHee apu(MeTHUecKoe BCEX 3JIEMEHTOB
MacCHBA.

28. Hanummre nporpammy Ha C#, KoTOpasi HAXOIUT HauOOJIblIee U HAaMMEHbIIIee 3HaU€HUE B MAaCCHBE
Y BO3BpAILAET UX.

29. Hanmmmure nporpamMmy Ha C#, KOTOpas HaXOIUT CYyMMY 3JIEMEHTOB MaCCHBA, yJOBICTBOPSIIOIINX
3aJJaHHOMY YCJIOBUIO.

30. Hanummmure mnporpammy Ha C#, KoTOpas HaxOOUT KOJIMYECTBO JJIEMEHTOB MAacCHUBa,
YJIOBJIETBOPSIOIINX 33/laHHOMY YCIIOBHIO.

IIpakTuyeckas padbora Ne3
Crpykrypsl ganabix: Cnucku. Crek. Meroa Push. Meroa Pop. Pemenne
IMPAKTHICCKHUX 3a1a4 ¢ HCITIOJb30BAHUEM CTEKOB.

HGHB pa6OTBIZ HN3YUCHUC U ITPAKTHYCCKOC IIPUMCHCHUC CTPYKTYP AAHHBIX CIIMCKOB U
CTCKOB, a4 TaKXKXC MCETOI0B Push u POp, YTOOBI peuiaTb IPAKTUYICCKUC 3aa4r, KOTOPLIC
TPEOYIOT UCIIOJIB30BaHUS CTEKOB.

3ajnanmue:

3ananue 1

3ameuanue

Kaowcoyro 3a0auy oanmoco paszoena pewums, peanu3o08as CHUCOK 8 6UO€ JUHEUHO CEA3AHHOU
CMPYKMYpbl: ChUCKa 06we2o 6uda. Mcxoousitl u usMeHeHHbll CHUCOK 8blBeCU HA IKPAH.

Ha ocHoBe ¢aiina co3aath CiucoK. Y IBOUTH B HEM BXOXKIEHUE KaXKIOTO YETHOTO JICMEHTA.
Ha ocHoBe ¢aiina co31aTh CIUCOK, BKIIOYHB B HETO TOJIBKO MTOBTOPSIONTUECS YUCIIA.

3. Ha ocHoBe ¢aiina co3aath CUCOK, BKIOYUB B HETO TOJIBKO YHUKAIbHBIE YHCIIA.

4, Ha ocnoBe ¢aiina co3mark crucok. llepen KaXXapiM SJI€MEHTOM pPaBHBIM X BCTaBUTH
JJIEMEHT PAaBHBIN Y.

S. Ha ocHoBe ¢aitna co3nate cnmcok. Ilepen KaxapIM JI€MEHTOM PaBHBIM X YAAJIUTh OJWH
DIIEMEHT.

6. Ha ocHoBe ¢aiina co3maTe CHOUCOK. 3aMEHUTh KaXIyl0 IOCIEI0BATEIbHOCTD
MOBTOPSIOUINXCS AIEMEHTOB Ha OJIUH AJIEMEHT.

7. Ha ocHoBe ¢aiina co3nate cnucok. HaliTh MUHMMaIbHBINA 3JIEMEHT, U yIAIUTh U3 CIIUCKA
BCE 3JIEMEHTHI PaBHbIE MUHUMAJILHOMY.

8. Ha ocHoge ¢aiina coznath crincok. [IoMeHATh B cIUCKE MECTaMM MEPBBIH MaKCUMaJIbHbBIN
Y MOCTEHUA MUHUMAJIBHBIN 3JIEMEHTHI.

9. Ha ocHoBe (paiina co3garh CIUCOK, BBIUKCIUB CpelHee apu(MeTHYeCKOoe 3HAYEHHE BCEX

DIIEMEHTOB. YJAIUTh U3 CHHUCKA JIEMEHTHI, 3HAYCHHE KOTOPBIX MEHbINE CPEIHEr0 apu(hMETUIECKOro
BCEX DJIEMEHTOB UCXOJHOTO CITHCKA.

10. Ha ocnoBe ¢aitna co3gars crmcok. HailTm MakcHMalbHBIA DJIEMEHT, W TOCTE KaKIIOTO
MaKCHMaJIbHOTO DJJIEMEHTAa B CITMCKE BCTaBUTH DJIEMEHT, 3HAYCHHE KOTOPOTO PAaBHO CpEIHEMY
apugMeTHIeCKOMY 3HAUYEHHUIO TIPEIBIIYIIUX dJIEMEHTOB.

3aoanue 2

Mp51 paccMOTpenu OpraHu3alui0 OJHOHAIPABICHHBIX CIUCKOB. OJIHAKO BO MHOTHX MPHJIOKEHUSAX
BO3HUKAET HEOOXOIMMOCTh OPTaHMU30BHIBATh d(PPEKTUBHOE MEpPEMEIIEHUE MO CIUCKY KaK B MPSIMOM,
TaK W B OOpaTHOM HampaBjJeHHWH. B »93Toi cuTyanum MOXHO TPHOETHYTHh K OpraHU3alud
JBYHAMPABICHHOTO CIUCKA, CTPYKTYpa KOTOPOTO N300pakeHa HUXKe:

[IpennoxxeHHas CTpyKTypa CONEPKUT CCHUIKM HA NEPBbIX, MMOCIECIHUN U MPOU3BOJIBHBIN 3JIEMEHTHI
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JIBYHAIIPaBJICHHOTO cHHcKa. Pa3paboTaiiTe Kiacc, pealu3ylomuid JaHHYIO MOJENb OpraHU3aIuu
JIBYHANPABJICHHOTO CIHUCKA, CaMOCTOSITENILHO OIpeleanuB HeoOXoAaumble (¢ YHKIMOHAIbHbBIE YJIEHbI
KJ1acca.



C nomomipio pa3paboTaHHOTO Kjlacca peHIuTe CIeAYIOUIyI0 3aaady: AaH (aii, KOMIIOHEHTaMH
KOTOPOTO SBJIAIOTCA Ienble yncia. Ha ocHoBe (aiina co3maiiTe nByHANpaBlIeHHBIH CIIUCOK TaK, YTOOBI
3JIEeMEHThl 3aHOCHIIMCh B HETrO B IMOPSIKE BO3pacTaHUs 3HAUYCHMH. BbIBenuTe Ha SKpaH coAepKUMOe
CIHCKa B IPSIMOM U 0OpPaTHOM MOPSIAKE.

3aoanue 3

[TycTh MaHO MaTEeMaTHYECKOE BBIPAKEHUE, B KOTOPOM HCIIOIB3YIOTCS JEKCEMbl (CHHTaKCHUYECKH
HEJIEIMMbIE €TUHULIbI):

1) 1enbie U IEHCTBUTEIBHBIC YHCIIA,
2) MaTeMaTH4eCKue onepanuu: +, —, *, /;
3) KpyTJble CKOOKH;

4) oHOOYKBEHHBIC IEPEMEHHBIE.
Jli1s mporpaMMHOT0 1OJicueTa 3Ha4€HHUs MaTEMaTUUECKOI0 BEIPAXKEHHsI HEOOX0IUMO:

1) pa30ouTh TaHHOE MaTEMAaTUYECKOE BHIPAKECHHE HA JICKCEMBI,

2) IPOBEPHUTH KOPPEKTHOCTH MATEMAaTHUCCKOM 3aITUCH;

3) 3ammcaTh BRIpAKCHHUE B BHJIC OOPATHOM MMOJIbCKOM HOTAIUH;

4) mo 0oOpaTHOW MOJILCKOW HOTAIMU IMOJICYUTATh 3HAYCHHE BBIPAKCHHS (E€CIIH B BBIPAKCHUH
BCTPEUAIOTCS IEPEMEHHAs, TO €€ 3HaU€HHE JODKHO 3alPalllMBaThCS C KIABUATYPbI TOJIBKO OJUH pPa3).

3ameuanue

Cywecmsyrom mpu cnocoba 3anucu apugmemuyeckux 8blpadceHull: UHOUKCHAS (NPUBLIYHAA O
Hac — 3HAK MAmemamudeckol onepayuu nomewjaemcs mexcoy onepamoamiu), npe@uxchas (3Hax
Mamemamuyeckol — onepayuu - nomewaemcsi  neped  onepamoamu) u  nocm@puxcuas — (3HAK
Mamemamuyeckol — onepayuu  nomewjaemcsi — nocie  onepanoos).  Ilocmghuxcuyro  3anuce
apughmemunecko2o 8blpadNCeHUst Ha3bl8AM 0OPAMHOL NOILCKOU 3ANUCHIO, WU Homayuetl).

PaccmoTpum  anroput™m  (opMHUpOBaHMS OOpaTHOM MOJIBCKOM HOTAllMM MaTeMaTH4YecKOoro
BeIpakeHUs. [ ero peanuszanuu Ham moTpedyeTcs JBa CIUCKA: ouyepeab (OCHOBHOM CIHMCOK) U CTEK
(BcioMoratenbHbI CHUCOK). HamoMHHM, 4TO MaTreMaThyeckue oreparuy YMHOXKEHUS U JIeJICHHS
UMEIOT BBICIIUI MPUOPHUTET MO OTHOLIEHHIO K CIIOKEHHIO U BhiunTanuto. [1pu popmupoBanun odpatHoH
MOJIbCKOM HOTalUu Oy/ieM UCIOJIb30BaTh NPUBEIEHHBIE HUKE MTPaBUIIa.

1. Ecnu Tekymiasi jiekcema SIBISIETCS YMCIIOM, WM TEPEMEHHOM, TO OHAa MNOMENIAETCS B
odepenb.

2. Ecnu Tekymas nexcema sBIsieTCs OTKPBIBAIOIIEICS CKOOKOM, TO OHA TIOMENIaeTcs B CTEK.

3. Ecmu texkymas nexkcema sBISE€TCS MaTEMaTHYECKOW ONepalued W CTeK IyCT, Wi

BepHIPIHOfI CTCKa ABJISACTCSA OTKPhIBAOIIAsACH CKO6Ka, TO JICKCEMaA IMOMEUIACTCA B CTCK.

4. Ecnu Tekyias jekcema SBISETCS MaTEMAaTHYECKOW ONEpanuel U CTeK HE MYyCT, MpUYeM
BEPILMHON cTeKa He SBISETCS OTKPBIBAIOIIAsACA CKOOKa, TO:

a) €CJIn BCpH.IHHOfI CTCKaA ABJIACTCA MATCMATHUYCCKAA Olcpalus OAHOr'o IMpUOpPUTETaA C TCKyIJ_ICﬁ
HGKCCMOI;'I, TO 3Ta omncpanus H3BJICKACTCA M3 CTCKAa M INOMCHIACTCA B OYCPCJb, a4 TCEKYyIIasd JICKCEMa
3alIChIBACTCsA B CTCK;

b) €CJIn BCpH.IHHOﬁ CTCKa SABJIACTCA MATCMATHYCCKasA ONCpanusd ¢ NpUOPUTCTOM BBIIIC TCKYH_ICI‘/JI
JICKCEMBI, TO BCE OIll€paiuu a0 OTKpI)IBaIOH_[eI\/'ICSI CKOOKH H3BJICKAIOTCS M3 CTEKa W 3aIlMCHIBAIOTCA B
04YCpeab, a TCKyllad ornepanuns NoMeuacTCs B CTCK;

C) €CJIn BCpH.IHHOﬁ CTCKa SABJIACTCA MAaTCMAaTUUYCCKas OIcpanusa C MpUOPUTCTOM HHIKC TCKyH.ICfI
JICKCEMBI, TO TCKYLIas JICKCEMA IMOMEIIACTCA B CTCK.

5. Ecnm Texymias nexcema sIBISETCS 3aKphIBAIONIEH CKOOKOM, TO U3 CTEKa M3BJIEKAIOTCS BCE
orepanuu 10 OTKPHIBAIOIICHCS CKOOKHM M TMOMEIIAIOTCS B OYEpeb; OTKPBIBAIOMIASICS CKOOKa TaKKe
U3BJIEKAETCS U3 CTEKA;

6. Ecnn nexcemsl 3aKOHYWINCH U CTEK OKa3aJICs HE IIyCT, TO BCE ONEpaLM U3BJICKAIOTCS U3
CTEKau MOMEIIAIOTCS B OUEPEb.

[MpommmocTpupyeM mnpaBuia (OPMHPOBAHUS OOpPAaTHOM TIOJIBCKOM HOTAalMM Ha IpUMEpe
MaTeMaTH4ecKoro BelpaxeHus: 3+ (4*a/7-3.5/(2.1*4))*10-a.



Ne Texymas Crek Ouepenp
JeKceMa
3 3
1 + + 3
2 ( (+ 3
3 4 (+ 34
4 * *(+ 34
5 a *(+ 34a
6 / /(+ 3d4a*
7 7 /(+ 34a*7
8 - -(+ 34a*7/
9 3.5 -(+ 34a*7/35
10 / /-(+ 34a*7/35
11 ( (/-(+ 34a*7/35
12 2.1 (/-(+ 34a*7/3521
13 * *(/-(+ 34a*7/3521
14 4 *(/-(+ 34a*7/35214
15 ) [-(+ 34a*7/35214*
16 ) + 34a*7/35214%*/-
17 * * 4+ 34a*7/35214*/-
18 10 * + 34a*7/35214*/-10
19 - - 34a*7/35214*/-10*+
20 a - 34a*7/35214*/-10*+
a

bonpme aekcem HET, TIIOOTOMY HTOIroOBasgs OYCpCIAb, cCoACp)Kallasa IOJbCKYIO 3alliuChb
MAaTEMAaTUYCCKOT'O BBIPAXKCHUA, 6YJIGT BBIITIAACTD CICAYIOIUM 06pa30M:

34a*7/3.52.14*/-10* + a -

Yrobbl moAcuuTaTh 3HAYEHHE BBIPAXKEHUS IO OOpaTHOW MOJBCKOM HOTAalMKW HEOOXOAUMO
MIOCJIEI0BATENBHO MPUMEHSTh OINEPAlMI0 K JABYM apryMeHTaM, CTOSLIMM clieBa OT omnepauuu. Jlng
paccMaTpUBaEMOro BhIPa)KEHHUS MOPSIOK BBIIOJIHEHUS onepanuii OyeT UMETh CIeAYIOUINI BU:

1 2 3 4 5 6 7 8
(3 ((((4a*)y 7 /) (3.5 (2.14*) /) -) 10 *) +) a -)

Peanu3yiite paccMOTPEHHBII aITOPUTM CaMOCTOSITENIBHO.

3ameuanue 1

Pazbuenue ucxoonoeo evipajicenust Ha JeKCeMbl MONCHO NPOBOOUNMDb C HOMOWBIO CIMAHOAPMHBIX
Memo008 01 pabomvl CO CMPOKAMU, A MNPOBEPKY KOPPEKMHOCMU 3ANUCU MAMEMAMU4ecKo2o
BLIPAJICEHUS OCYUIeCMBIAMb HA IMane QopmMuposanus NOJbCKOU 3aNUCU 8bIPANCEHUSL.

3ameuanue 2

Ecnu evipadicenue HauuHaemcs ¢ YHApHO2O MuHycd, Hanpumep, «—7+4/2», unu «-a*by, mo
PEKOMEHOYemcsl C8eCmu YHAPHBIUL MUHYC K OUHAPHOMY MUHYCY 000a8leHUeM He3HAYawe20 HyJs
cnedyiowum oopazom: «0-7+4/2» unu «0-a*by.



IIpakTuyeckas padora Ned

Crpykrypsl gannbix: Ouepeas. Meroa Add. Meron Take. Pemenne
NPaKTHYECKHUX 32/1a4 C MCII0JIb30BAHNEM o4epeaei

[lenp paboThl: H3yuyeHHWE U TPAKTHUECKOE MPUMEHEHHE CTPYKTYpPbl JaHHBIX
ouepenu, a Takke MetooB Add u Take, 4ToOBI pemaTs NMpakTUYECKUE 3a/1a4l, KOTOPBIE

TpeOyIOT HCTIONB30BAHUS OUYepeICi.

3aganue:

3aganue 1

3ameuanue

Kaoicoyro 3adauy Oanmnozo pazdena peuwiums, peanu306d8 CHNUCOK 8 6uUde JUHEUHO CEA3AHHOU
cmpyKkmypol.: ouepeou. McxoOHblll U U3MEeHEeHHbIL CNUCOK 8bIBECMU HA IKPAH.

1. Ha ocnoBe daiina co3maTh CHHMCOK. YJIBOMTH B HEM BXOXKACHHE Ka)XJIOTO YETHOTO
3JIEMEHTA.

2. Ha ocnoge ¢aiina co3aath CIMCOK, BKJIFOUKUB B HETO TOJBKO MOBTOPSIOIIMECS YUCIIA.

3. Ha ocHoBe ¢daiina co3aath CUCOK, BKIIOYHB B HETO TOJIBKO YHUKAIbHBIE YHCA.

4, Ha ocHoBe ¢aitma co3mare crmcok. [lepem KaXapIM AJIEMEHTOM pPaBHBIM X BCTABHTH
3JIEMEHT PaBHBIN Y.

5. Ha ocnoBe ¢aiina coznate criucok. Ilepea kaxIbIM 3JIEMEHTOM PaBHBIM X yJAIUTh OJHMH
3JICMCHT.

6. Ha ocnoBe (paiinma co3garh CHOUCOK. 3aMEHHUTh KaXAyK IOCIEI0BATEIIbHOCTD
MOBTOPSIOIIMXCS 3JIEMEHTOB Ha OJIMH AJIEMEHT.

7. Ha ocHoBe ¢aiina co3nate cnucok. HaliTu MUHMMAaIbHBINA AJIEMEHT, U YAAJIUTh U3 CIHCKA
BCE 3JIEMEHTHI PABHBIE MUHUMAJIbHOMY.

8. Ha ocnoge (aiina co3nats criucok. [IoMeHSITh B CIUCKE MecTaMU TMEepPBbIi MaKCHMAaIbHBIH
7 TIOCHETHUH MUHUMAJIbHBIN DJIEMEHTEI.

9. Ha ocHoBe (haiina co3gaTh CIUCOK, BBIUKCIHMB cpelHee apu(MeTHYecKoe 3HAYeHHE BCEX

DJIEMEHTOB. Y JAIUTh W3 CIUCKA DJIEMEHTHI, 3HAYCHHE KOTOPBIX MEHBIIE CPETHET0 apu(MeTHIECKOro
BCEX 2JIEMEHTOB UCXOHOTO CITUCKA.

10. Ha ocnoBe ¢aitna co3gars crucok. HaillTu MakcUMalIbHBIA DJIEMEHT, U TOCTE KakKIIO0TO
MaKCHMaJbHOTO DJJIEMEHTAa B CIIMCKE BCTaBUTh DIEMEHT, 3HAY€HHE KOTOPOTO pPaBHO CPEAHEMY
apuGMeTHIECKOMY 3HAUYCHUIO TIPEIBIIYIINX dJICMEHTOB.

3aoanue 2

MsI paccMOTpeTH OpraHU3aIUI0 OTHOHANIPABICHHBIX CIIUCKOB. OHAKO BO MHOTHUX TPHIIOKEHUSIX
BO3HUKAET HEOOXOIMMOCTh OPTaHU30BHIBATh d(PPEKTUBHOE MEpPEMEIIEHUE M0 CIUCKY KaK B MPIMOM,
TaKk W B OOpaTHOM HampaBlIeHWH. B 23TOH CHUTyalluu MOXXHO TPUOCTHYTh K OpTaHHU3AINH
JBYHAMPABICHHOTO CIUCKA, CTPYKTYpa KOTOPOTO N300pakeHa HUXKe:

prev| inf [next | prev inf |next| N prev| inf |next

null P ose — null

[TpennoxeHHas CTpyKTypa COJEPKUT CChUIKU Ha MEPBBIN, MOCIEAHUN 1 POU3BOJIBHBIN 3JIEMEHTBI
JIBYHAIIPaBJICHHOTO cHHcKa. Pa3paboTaiiTe Kiacc, pealu3yomuid JaHHYI0 MOJIeNb OpraHU3aIuu
JIBYHAIIPaBJICHHOTO CIIUCKA, CaMOCTOATENbHO OMNpEIEeNUB HEOOXOMUMble (DYHKIIMOHATIbHbIE YICHBI
KJiacca.

C nmomomipio pa3pabOTaHHOTO KJlacca pelIuTe CIAeAYIOIYIO 3ahady: JaH ¢aiiy, KOMIIOHEHTaMH
KOTOpOTO SIBJISIFOTCS 1iesible uncia. Ha ocHoBe (aiina co3paiite qByHAnpaBiI€HHbINH CHHCOK TaK, YTOObI
AJIEMEHTHl 3aHOCHJIMCh B HETO B IOPSJIKE BO3pAacTaHUs 3HaueHUi. BelBequTe Ha 3KpaH cOnEpKUMOE
CIIUCKa B IPSIMOM U OOpPAaTHOM MOPSAKE.

3aoanue 3

[TycTh maHO MaTeMaTH4ecKoe BBIPAKEHHE, B KOTOPOM HCIIOJIB3YIOTCS JIEKCEMbl (CHHTAKCHYECKH
HEZEeIMMbIE EAUHUILIBI):

5) nesnble v AEHCTBUTEIBHBIC YHCIIA;

6) MaTemaTuueckue oneparuu: +, — *, /;

7) KpyrJble CKOOKH;

8) onHOOYKBEHHBIC IEpEMEHHBIE.



Jl1s mporpaMMHOTO MOJicueTa 3HaYeHUs MaTEMaTHUeCKOTr0 BhIpaKeHHsI HE0OX0IMMO:

5) pa3OuTh TaHHOE MAaTEMAaTHYECKOE BHIPAKECHUE HA JICKCEMBI;

6) MpOBEPUTH KOPPEKTHOCTh MATEMATHUCCKOM 3aITUCH;

7) 3anucaTh BRIpaXKCHUE B BHJIC OOPATHOM MMOJIbCKOM HOTAIUH;

8) mo 0o0paTHOI MOJILCKOW HOTAIMU IMOJCYUTATh 3HAYCHHE BBIPAKEHHS (E€CIIM B BBIPAKCHUH
BCTPEYAIOTCS TIEPEMEHHAs, TO €€ 3HAaUCHHUE JIOJDKHO 3alpalinBaThCs ¢ KJIaBHATYPhl TOJIBKO OJUH pa3).

3ameuanue

Cywecmeyrom mpu cnocoba 3anucu apu@memuyecKux blpaxicenull. UHQOUKCHASA (NPUBbIYHAS OISl
HAC — 3HAK MAamemMamuyeckou Onepayuu nomewjaemcs medxncoy onepamoamu), npeguxcras (3HaK
Mamemamuyeckol — onepayuu  nomewjaemcsi  neped  onepaHoamu) U NOCM@PUKCHAS  (3HAK
Mamemamuyeckou — onepayuu  nomewaemcs — nocie  onepamoos).  Ilocmgukcuyro  3anuco
apugpmemuueckoeo 8blpadcens Ha3vl8aom 0OPAMHOU NOIbCKOU 3aNUCHIO, WU HOMAayuell).

Paccmotpum anroput™m  popmupoBaHUS OOpaTHOM MOJBCKOW HOTAlMM MaTeMaTHYecKOro
BeIpakeHUs. [g ero peanmzanuu Ham MoTpedyeTcs ABa CIUCKA: oyepenb (OCHOBHOM CIMCOK) M CTEK
(BcrioMoraTenbHbI CHUCOK). HamoMHUM, 4YTO MaTeMaTW4ecKue OIepaliyl YMHOXKEHUS U JIeJICHHS
UMEIOT BBICIIUN TPHOPHUTET MO OTHOIICHHUIO K CIIOKEHUIO U BhruuTanuto. [Ipu popmupoBannu oOpaTHoit
MOJIbCKON HOTaluu Oy/ieM UCIONb30BaTh MPUBEIECHHBIC HUKE MTPaBUIIA.

7. Eciu Texymas nexkcema SBISIETCS YMCIOM, WJIM IEPEMEHHOW, TO OHA IOMEINAETCs B
ouepenb.

8. Ecnu Tekyias nekcema sBisieTcs OTKpbIBAIOLIEICs CKOOKOM, TO OHA IIOMEUIAETCs B CTEK.

9. Ecin Ttekymas Jsekcema SBISIETCS MAaTEMAaTHYECKOM olepalued M CTeK IyCT, WIH
BEPIIMHOMN CTEKa SBJISETCS OTKPBIBAIOMIASCS CKOOKA, TO JIEKCEMa MTOMEIIAETCS B CTEK.

10. Ecnn Texymas jiekceMa SBJISETCS MAaTEMaTHYECKOM ONEpallMeld M CTEK HE IIyCT, MpUYeM

BEpILMHOI CTeKa He SBJSETCS OTKPhIBAIOIIAsAca CKOOKa, TO:

d) eciM BEpIIUHOW CTEKa SIBISIETCS MaTeMaTH4ecKasl Olepalys OJHOTO MPHOPHUTETa C TeKYIIeH
JIEKCEMOH, TO 3Ta Olepauus H3BJIEKAETCS U3 CT€Ka M IOMEINAeTcsd B Odepelb, a TeKyllas JieKcema
3aIMCBIBAETCS B CTEK;

b) ecnu BepumIMHOI cTeka sBJISETCS MaTeMaTHYecKas ONepalys ¢ MPHOPUTETOM BBIIIE TEKYILEH
JIEKCeMbI, TO BCE€ OINEpaluy O OTKPHIBAIOIIEHCS CKOOKM M3BJIEKAIOTCA U3 CTE€Ka U 3alUCBIBAIOTCS B
ouepesib, a TEKyILas ONepanus MOMEIAeTcs B CTEK;

C) eciM BEpIIMHOM CTeKa SBISETCS MaTeMaTHUYeCKasi ONepalys ¢ IPHOPUTETOM HIDKE TEKYIIEH
JIEKCEMBI, TO TEKyIIasl JEKCEMa OMEIIAETCS B CTEK.

11. Ecnu Texymias nekcema siBIIsieTCs 3aKpbIBarollell CKOOKOM, TO M3 CTeKa M3BIEKAIOTCS BCE
orepanuu 10 OTKPHIBAIOLIECICS CKOOKM M IMOMEINAIOTCS B OYEpPEe]b; OTKPBIBAIOIIAsICS CKOOKa TakkKe
U3BJIEKAETCS U3 CTEKA;

12. Ecnu nexcembl 3aKOHYMIIMCH M CTEK OKa3aJicsi HE MYyCT, TO BCE OINEpally U3BJIEKAIOTCS U3
CTEKau OMEIIAIOTCS B OUEPEb.

[Tpoummtoctpupyem mnpaBuia (QOpMHUPOBaHUS OOPATHOM MOJBCKOM HOTAllMM Ha TMpUMEpe
MaTeMaTH4ecKoro Beipaxenus: 3+ (4*a/7—-3.5/(2.1*4))*10-a.

No Texymrast 1excema Crex Ouepenpb
3 3
1 + + 3
2 ( (+ 3
3 4 (+ 34
4 * *(+ 34
5 a *(+ 34a
6 / [(+ 34a*
7 7 /(+ 34a*7
8 - -(+ 34a*7/
9 3.5 -(+ 34a*7/35
10 / [-(+ 34a*7/35
11 ( (/-(+ 34a*7/35




12 2.1 (/-(+ 34a*7/352.1

13 * *(]-(+ 34a*7/352.1

14 4 *(]-(+ 34a*7/35214

15 ) /-(+ 34a*7/35214%

16 ) + 34a*7/35214%]-

17 * * 4 34a*7/35214%]-

18 10 * 4 34a*7/35214%/-10

19 - - 34a*7/35214*%/-10%+

20 a - 34a*7/35214%/-10%+
a

bonpmie jekceM HET, IO3TOMY MTOTrOBas O4Yepenb, COAEpXKallas IOJIBCKYI0  3allMCh
MaTeMaTHYECKOTO BBIPAXKEHUS, OyJET BBITIISIIETH CICIYIOIUM 00pa3oM:

34a*7/3.52.14*/-10*+ a -

UroObl TOACYMTATh 3HAYCHHE BBIPAKEHHA 10 OOPATHOW TIOJNBCKOH HOTAllMH HEOOXOIMMO
IIOCJIEZI0BATEIbHO MPUMEHSTh ONEpPAalMI0 K IBYM apryMeHTaM, CTOSLIMM ciieBa OT omnepauuu. [l
paccMaTpruBaeMOro BhIPaXKEHUS TIOPSIIOK BBITIOJTHEHUS ONepaluii OyJeT UMETh CIIEIYIOUIHA BT

1 2 3 4 5 6 7 8

(3 ((((4a*)y 7 /) (3.5 (2.14*) /) =) 10 *) +) a -)

Peanusylite pacCMOTPEHHBIN aITOPUTM CaMOCTOSITEIIBHO.

3ameuanue 1

Paszbuenue ucxoonoeo evipasicenus Ha eKcembl MOICHO NPOGOOUMb C NOMOUWbIO CIMAHOAPMHBIX
Memooos O0ia pabomvl €O CMPOKAMU, d NPOBEPKY KOPPEKMHOCMU 3aNUCU MaAMeMamuyecko2o
BbIPAICEHUS OCYWECMBIAMb HA dMane opmMuposanus NOabCKOU 3aNUCU 8bIPANCEHUS.

3ameuanue 2

Ecnu evipasicenue nauunaemcs c¢ YHapnoeo MuHyca, Hanpumep, «—7+4/2», unu «-a*by, mo
PeKoMeHOyemcs c6ecmu YHAPHbIU MUHYC K OUHAPHOMY MUHYcy O000a61eHUeM He3HAUaue2o Hysl
cnedyrowum oopasom: «0-7+4/2» unu «0-a*by.

IIpakTnueckas padora NeS

CtpykTypsl AaHHbIX: OHOHATIPAB/IEHHBbIE CIUCKH 0011ero Buaa. Meroa Find.
Mertox Insert. Meroa Delete. Pemenne npakTudeckux 3a1a4 ¢ HCIOJIb30BaHHEM
O/ITHOHATIPABJIEHHBIX CIIUCKOB 00111ero BUAA.

[lens pabGoThl: HM3ydYeHHWE U TPAKTHUYECKOE TMPUMEHEHUE CTPYKTYPHl JaHHBIX
OJIHOHAIPABJICHHBIX CITMCKOB OOIIEro BUia, a Takke mMeTonoB Find, Insert m Delete ms
PabOTHI ¢ ATUMH CITUCKAMHU.

3aganue:

3ananue 1

3ameuanue

Kaoicoyro 3a0auy oanmnoco paszoena pewums, peanuzo8as CHUCOK 6 6UOE JUHEUHO CEA3AHHOU
CMPYKMypbl.: Cnucka oouje2o suoa. Mcxoouwiil u usmMeHeHHblll CNUCOK 8bl8eCMU HA IKPAH.
Ha ocHoBe (aiina co3math CUCOK. Y IBOUTH B HEM BXOXICHUE KaXKJIOTO YETHOTO AJIEMEHTA.
Ha ocHoBe (aitsia co31aTh CITUCOK, BKJIIOYHB B HETO TOJBKO MTOBTOPSIONITUECS YUCIIA.

3. Ha ocHoge ¢aiina co3aath CIMCOK, BKIIOYNB B HETO TOJBKO YHUKAJIbHBIC YHCIIA.

4, Ha ocnoBe ¢aiina co3mate crucok. llepen KaXXapM SJIIEMEHTOM pPaBHBIM X BCTaBUTh
JJIEMEHT PaBHBIN Y.

5. Ha ocnoBe (aiina coznmate crucok. [lepen KaIbIM 3IEMEHTOM PaBHBIM X yIAIUTh OJHWH
DJICMCHT.

6. Ha ocHoBe (paiima co3garh CHOUCOK. 3aMEHUTh KaXKIYIO IOCIEIOBATEILHOCTD
MOBTOPSIOIIUXCS SJIEMEHTOB Ha OJIMH AJIEMEHT.

7. Ha ocHoBe ¢aiina co3narh cnricok. HailT MUHUMAaNIBHBINA 3JIEMEHT, U YAUIUTHh U3 CIHCKa

BC€ 3JICMCHTBI paBHBIC MUHUMAJIBHOMY.



8. Ha ocnoge ¢aiina cozpats cnucok. [IoMeHATh B CIUCKE MECTaMU MEPBBIA MaKCUMaJIbHBIH
Y MOCJEAHUA MUHUMAJIBHBIN 3JIEMEHTHI.

9. Ha ocHoBe (paitna co3gath CUCOK, BBIYUCIUB CpeaHee apupMEeTHYecKoe 3HAYCHHE BCEX
JJIEMEHTOB. YJaJIUTh M3 CIIMCKA JJIEMEHTHI, 3HAYEHUE KOTOPBIX MEHBIIE CPEIHEro aphu(MeTHUECKOTO
BCEX AJIEMEHTOB HCXOTHOTO CITHCKA.

10. Ha ocuoBe (aiina co3gare cnmcok. HallTh MakcHManbHBIA SJIEMEHT, W TMOCIE KaXKIOTO
MaKCHUMaJbHOTO 3JEMEHTa B CIHCKE BCTABUTh JJIEMEHT, 3HAUY€HHE KOTOPOTO PABHO CpPEIHEMY
apupMETHIECKOMY 3HAUCHHIO IIPEABITYIINX YIEMEHTOB.

3aoanue 2

MBI paccMOTpeny OpraHu3aluio OJHOHAIIPABICHHBIX CIUCKOB. OHAKO BO MHOTMX NPUIIOKEHUIX
BO3HUKAET HEOOXOIMMOCTh OPraHU30BbIBaTh 3PPEKTUBHOE MEPEMEIIEHUE [0 CHUCKY KaK B IPSIMOM,
TaK W B OOpaTHOM HampaBlieHMH. B 3TOH cuTyauuu MOXKHO TPUOETHYTh K OpraHH3aluu
JIBYHAIIPaBJIEHHOI'0 CIUCKA, CTPYKTYpa KOTOPOro M300paXKeHa HIKE:

HpezmoxceHHa}I CTPYKTYpa COACPKUT CCBUJIKU Ha HepBBIﬁ, MOCIIEIHUMN U HpOH3BOJ’IbHLII>i QJICMCHTBI

head . | tail
prevl inf [next| ,lprev| inf next| . prev| inf [next
null P ese — null

JBYHAIIPABJICHHOTO CHHCKa. Pa3paboraiiTe kiacc, pealu3yioIlHid JaHHYI0 MOJEIh OpraHu3aluu
JIBYHAIIPaBJIEHHOI'O CIMCKA, CaMOCTOSITEJIbHO OIpeNeInB HEoOXOoauMble (YHKIMOHAIbHBIE YJIEHbI
KJiacca.

C nomomipio pa3paboTaHHOIO KJlacca pelIuTe CIeAYIOIYIO 3ahady: JaH ¢ailyl, KOMIOHEHTaMH
KOTOpOTO SIBJISIFOTCS 1iesible yncna. Ha ocHoBe (aiina co3maiite ABYHaINpaBICHHbIN CIHCOK TaK, YTOObI
DJIEMEHTHl 3aHOCHJIMCh B HETO B IOPSAJIKE BO3pACTaHUS 3HaueHU. BeIBequTe Ha DKpaH CONEPKUMOE
CITMCKA B TIPSIMOM M OOPAaTHOM TOPSIAKE.

3aoanue 3

[TycTh naHO MaTeMaTHYeCKOE BBIPAXKEHHE, B KOTOPOM MCIIONb3YIOTCS JIEKCEMBbl (CUHTAaKCHUYECKU
HeZeNUMBbIE €AUHUIIbI):

9) ternbie U IEHCTBUTENBHBIE YHCIIA;
10) MaTeMaTH4ecKue onepanuu: +, —, *, /;
11)  kpyribie CKOOKH;

12) 0JIHOOYKBEHHBIE [TI€PEMEHHBIE.
Jl1s mporpaMMHOT O MOJicueTa 3Ha4eHHs MaTEMaTHUeCKOT0 BIpaKeHHsI HE0OX0IMMO:

9) pa3OUTh TaHHOE MATEMATHYECKOE BHIPAKECHUE HA JICKCEMBI;

10)  mpoBepHUTH KOPPEKTHOCTH MaTEMaTHUYECKOI 3aITUCH;

11) 3anucath BbIpaXKEHHE B BUJIE OOPATHOM MOIbCKOW HOTALIUU;

12)  mo oOpaTHOHM MOJNBCKOW HOTAIMU TOJACYNUTATh 3HAUYCHHE BBIPAXKCHUS (€CIIM B BBIPAKCHUU
BCTPEUAIOTCs IEPEMEHHAas, TO €€ 3HaUeHHE JOHKHO 3alPallluBaThCS C KIaBHATYpPhI TOJIBKO OJIUH pPa3).

3ameuanue

Cywecmayrom mpu cnocoba 3anucu apupmemudeckux 8blpadceHull: UHpuKcHas (npusblunas 0is
HAC — 3HAK MAMeMamuyecKou Onepayuu nomewaemcsi mexicoy OnepaHoamu), npe@uxcHas (3Hax
Mamemamuyeckol — onepayuu  nomewjaemcs  neped  onepaHoamu) U HNOCMEPUKCHAS  (3HAK
Mamemamuyeckou — onepayuu - nomewjaemcsi  nocie  onepamoos).  Ilocmgpuxcnyro  3anuce
apu@dmemuneckoeo 8blpadlceHUst Ha3bl8aAN 0OPAMHOL NOILCKOU 3aNUCHIO, UL HOMayuell).

Paccmotpum  anroput™m  GopMupoBaHus 0OpaTHOW TOJNBCKOH HOTAllMM MaTEeMaTHYECKOTro
BeIpakeHUs. /g ero peanuszanuu Ham MoTpedyeTcs ABa CIUCKA: ouyepeab (OCHOBHOW CIHMCOK) M CTEK
(BcriomorarenbHblii cnucok). HamoMHuM, 4TO MaremMaThyecKkue oONepalMd yYMHOXKCHMs W JIeNEeHUs
UMEIOT BBICIIUI MPUOPHUTET IO OTHOLICHHIO K CIIOKEHHIO U BhiunTanuio. [1pu popmupoBanun oOpaTHOH
NOJIbCKOW HOTAIMK Oy/IeM HCII0JIb30BaTh IPUBEJCHHbIE HUXKE IIPAaBUIIA.

13. Ecom Texymas nexcema SIBISETCS YHCIOM, WJIM TEPEMEHHOW, TO OHAa IOMEIIAeTCs B
ouepenb.



14, Ecnm Texymmas nekcema siBISIETCS OTKPBIBAIOIIEHCS CKOOKOM, TO OHA TIOMEIIAETCS B CTEK.

15. Ecmu TEKyIIasd JICKCEMa SABJISICTCA MaTeMaTH4eCKOM onepauneﬁ U CTCK IIYCT, HIHU
BGpH.IHHOfI CTCKa SABJISACTCS OTKPbIBAKOIIAACH CK06Ka, TO JIEKCEMa IMOMEMACTCA B CTCK.

16. Ecnu Texyimas jiekcema SBJISETCS MaTEMATHUECKOM OIepalMeld M CTeK HE IyCT, MpUYeM
BEPLIMHOM CTeKa He ABJSAETCS OTKphIBaroLIasics CKoOKa, To:

a) cClin BGpH.IPIHOfI CTCKa ABJIACTCA MAaTEMATHUYCCKaA OoICpalus OAHOr'o IpHOpPUTETA C TeKymeﬁ
HGKCCMOﬁ, TO 3Ta oncpanus H3BJICKACTCA H3 CTCKAa W IOMCHIACTCA B OUYCPCAb, a4 TCKYIAas JICKCEMa
3alIMChIBACTCA B CTCK,

b) ecnu BepuInHO# cTeka SBISIETCS MaTeMaTHYECKas OIepalys ¢ MPHOPUTETOM BBIIIE TEKYIIEH
JICKCEMBI, TO BCE OIEpAIMH J0 OTKPBIBAIOIIEHCS CKOOKHM HM3BICKAIOTCS M3 CTEKAa W 3aIUCHIBAIOTCS B
ouepelib, a TeKyIlas Onepaus MoMemaeTcs B CTeK;

C) cClin BCpI.HHHOfI CTCKa ABJIACTCA MAaTECMAaTHUUYCCKas oIepauusa C IPUOPUTECTOM HHIKE TeKylueﬁ
JICKCEMBI, TO TCKYIIasd JICKCEMA IMTOMEIIACTCA B CTCK.

17. Ecnu tekymias iekcema sIBISIETCS 3aKpbIBAIOLEH CKOOKOM, TO U3 CTEKa M3BJIEKAIOTCS BCE
olepaluu 10 OTKPBIBAIOLIECHCS CKOOKM M MOMEIIAITCS B OYepelb; OTKphIBAIOLIascs CKOOKa Takxke
U3BIICKACTCS U3 CTEKA;

18.  Ecxnm nexceMsl 3aKOHYMIMCh M CTEK OKa3aJicsi He IIYCT, TO BCE OIEpPalli U3BJICKAIOTCS U3
CTEKaH MIOMELIAIOTCS B 0UePE/ib.

[IpommntoctpupyeM mpaBuia (OPMUPOBAHHS OOpATHOM IOJIBCKOM HOTAlMKM Ha IMpUMEpe
MaTeMaTU4ecKoro BelpaxkeHus: 3+ (4*a/7-3.5/(2.1*4))*10-a.

No Tekymiast 1exkcema Crek Ouepenp
3 3
1 + + 3
2 ( (+ 3
3 4 (+ 34
4 * *(+ 34
5 a *(+ 34a
6 / /(+ 34a*
7 7 /(+ 34a*7
8 - -(+ 34a*7/
9 35 -(+ 34a*7/35
10 / [-(+ 34a*7/35
11 ( (/-(+ 34a*7/35
12 2.1 (/-(+ 34a*7/3521
13 * *(/-(+ 34a*7/3521
14 4 *(/-(+ 34a*7/35214
15 ) [-(+ 34a*7/35214%*
16 ) + 34a*7/35214%*]-
17 * * 4 34a*7/35214*/-
18 10 * + 34a*7/35214*/-10
19 - - 34a*7/35214*/-10*+
20 a - 34a*7/35214*/-10*+a

bonpmie nexkceM HET, MO3TOMY HWTOTOBas oOuepedb, CoOJAepXkalias IMOJbCKYI  3aluch
MaTEeMaTUYECKOTO BBIpAXKEHUS, OYAET BHITJISACTh CICIYIONTUM 00pa3oM:




34a*7/3.52.14*/-10*+ a -

UroObl TOACYMTATh 3HAYCHHE BBIPAXKEHHUA 10 OOPATHOW TIOJBCKOH HOTAlMH HEOOXOIMMO
IIOCJICZIOBATEIEHO MPUMEHATh ONEpaluio K JBYM apryMeHTaM, CTOSIIIUM CieBa OT omepauuu. Jlims
paccMaTpUBAEMOr0 BBIPAXKEHUS MOPSAIOK BBIMIOJIHEHUS ONepalyii OyaeT UMETh CIICAYIOIINN BUI:

1 2 3 4 5 6 7 8
((3 ((((4a*) 7 /) (3.5 (2.14* /) -) 10 *) +) a -)

Peanu3yiiTe pacCMOTPEHHBIN AITOPUTM CaAMOCTOSTEIIBHO.

3ameuanue 1

Pa3zbuenue ucxoonoeo evipasicenus Ha JeKcembl MONCHO NPOBOOUMDb C HOMOWBIO CIMAHOAPMHBIX
Memo0o8 0k pabomvl CO CMPOKAMU, A MNPOBEPKY KOPPEKMHOCMU 3ANUCU MAMEMAMU4ecKo2o
BLIPAJICEHUS. OCYULeCMBIAMb HA IMane QopmMuposanusi NOJbCKOU 3aNUCU 8bIPANCCHUSL.

3ameuanue 2

Ecnu evipasicenue Hauunaemcs ¢ YHapHO20 MuHyca, Hanpumep, «—7+4/2», umu «-a*by, mo
PEKOMEHOYemcs. C8ecCmu VHAPHBIU MUHYC K OUHAPHOMY MUHYCY 000a8leHUeM He3Ha4aue2o HyJsl
cneoyrouum oopazom: «0-7+4/2» unu «0-a*by.

IIpakTnueckas padora Ne6

Aaroputmsl 00padoTkH KaHHBIX: /lepeBbs. JlepeBbsi OMHAPHOIO MOKUCKA.
Metoant Add n Node.Add. Metoawi Preorder (Node.Preorder), Inorder
(Node.Inorder), Postorder(Node. Postorder). Metoanl Delete m Node.Delete.
Pemienne npakTu4eckux 3agad.

[enap paOoOTHI: M3YYUTh NPUHLMIBI PAOOTHl AITOPUTMOB OOpaOOTKM AAHHBIX, HX
NPUMEHEHUE JJIS PEIICHMS] PAa3IMYHBIX 3a/1a4 U OLEHKA UX 3(P(PEKTUBHOCTH.

3aganue:

3ananue 1

B ¢aiine input.txt XpaHUTCS  TOCJIENOBATEIBLHOCTh  LENbIX yucen. [lo  BXomaHOM
MOCIIEA0BATEIHLHOCTH TIOCTPOUTH IEPEBO OMHAPHOTO MIOUCKA U HAWUTH JIJISl HETO:

1) CyMMY HEUETHBIX 3HAYEHMH Y3JIOB J€PEBa;

2) KOJIMYECTBO YETHBIX 3HAUCHUH y3JI0B JepeBa;

3) cpenHee apupMETHIECKOE TIOJI0KUTEIBHBIX 3HAUEHHUH Y3JI0B IepeBa;
4) HauOoJbIIIee U3 3HAYCHUI TUCTHEB;

5) CyMMY 3HA4Y€HHUH JINCTHEB;

6) KOJINYECTBO Y3JI0B, HMEIOLUX TOJIBKO OJHOTO JIEBOTO MIOTOMKA;

7) CyMMY 3Ha4€HHUH Y3JI0B, UMEIOIINX TOJIBKO OJHOTO MPABOTO MOTOMKA;
8) KOJIMYECTBO Y3JI0B, UMEIOIUX JBYX TOTOMKOB;

9) cpenHee apupMETHYECKOE 3HAUCHUE Y3JI0B, IMEIOIIHX JIBa TOTOMKA,
10)  KOJWYECTBO Y3JIOB, 3HAYCHHE KOTOPBIX OOJIBIIE CPETHETO aPUPMETHICCKOTO.
3amanue 2

B ¢aiile input.txt XpaHMTCS  TMOCIEIOBaTeNbHOCTh  HENbIX uucen. [lo  BXoaHOM
I0CJIEI0BATEIBHOCTH IOCTPOUTD JIEPEBO OMHAPHOI'O MOUCKA H:

1) pacmeuaTtaTh y37bl K-TO YpOBHSI IepeBa;

2) HaWTH KOJUYECTBO Y3JIOB Ha K-TOM ypOBHE JiepeBa;

3) pacmedaTtaTh I€pPEBO MO YPOBHSIM;

4) BBIYMCIIMTH TTTyOWHY 33JJaHHOTO Y3714,

5) JUTSL KQKJIOTO Y3712 JIEPEeBa BBIYUCIUTE €ro TI1yOnHY;

6) 3aMEHHUTh OTPHIIATEIbHBIC 3HAYCHUS Y3JI0B JepeBa Ha IPOTUBOIOIOKHEIC,

7) MIPOBEPUTH, SIBISICTCS JIH JIEPEBO UICaTbHO COalaHCUPOBAHHEIM;

8) MIPOBEPUTH, MOXKHO JI YAAITUTh KaKOW-TO OJMH y3€J TaK, YTOOBI JAEPEBO CTAJO UACATHHO
cOaraHCUpPBAaHHBIM;

9) MIPOBEPUTH, OCTAHETCS JIU JIEPEBO JEPEBOM OMHAPHOTO TTOUCKA, €CITH U3 HETO YIAUTh BCE

HCYCTHBIC Y3JIbI;



10)  mpoBepHTh, SABISETCS JH TEPBOE JAEPEBO TMOAICPEBOM BTOPOTO, W HAWTH I HETO
HAaVMMEHbIIIEE U3 3HAYCHUH JINCTHEB;

11)  Ha#TH UIS HErO KOJMYECTBO y3JI0B, HMEIOIINX TOJIBKO OJHOTO MPABOr0 MOTOMKA;

12)  HaiiTH A HErO CyMMY 3HAYCHHUH Y3JI0B, HMEIOIIUX TOJIBKO OJTHOTO TOTOMKA,

13)  ompenenuTh, KOIMYESCTBO Y3JIOB JE€PEBa CO 3HAYCHUEM, OTJIMYHBIM OT K;

14) MIPOBEPUTD, SIBJISIETCS JIM JAHHOE JICPEBO JEPEBOM OMHAPHOTO MOUCKA;

15)  mOMeHSTh B HEM MECTaMH Y3JIbl, XPaHSAIINE MUHUMAILHOE ¥ MAKCUMAJIbHOE 3HAYCHUE,

16)  wHaiiTu TIyOMHY 3aJJaHHOTO y37a.

3amanue 3

Msr paccmorpenu peanuzaiuio ATl «iepeBo OWHApHOTO IOHMCKa», KOTOPOE IO CIocoly
MOCTPOCHUS MOKET OKa3aThCsl «IEPErpy:KeHHbIM» Ha JIEBOE WM IpaBo€ MOAJepeBo. B HEKOTOpPHIX
3aJadaX ~ BO3HHMKAET  HEOOXOJUMOCTH  PaBHOMEPHO  pPa3MECTHTh  AJIEMEHTBl  HEKOTOPOH
MOCJIEIOBATEILHOCTH O YPOBHSIM JepeBa. B 3Toi cuTyanuu Iydile HCIONb30BaTh HUICAIBHO
cOalaHCUPOBAHHBIE JEPEBbSL.

Paspaboraiite  kiacc, peanusyroumii AT/l «upeanbHO — cOAmaHCUPOBAHHOE — JEPEBOY,
CaMOCTOSITENIHO OIPENIEINB B HEM (DYHKLIMOHAJIbHBIE WIEHBI KJ1acca.

C momompio pa3paboTaHHOTO Kjlacca pelIuTe CIeAYIOUIyIo 3afady: AaH ¢aill, KOMIOHEHTaMu
KOTOPOTO SIBJISIFOTCS Iienble yrcna. Ha ocHoBe daiina co3nmaiite uueanbHO cOANTaHCHPOBAHHOE JIEPEBO.
BriBeauTe ero Ha ’KpaH MO ypOBHSIM. YJanuTe B HEM HAuOOJNBIIWNA W HAUMEHBIIUNA AJIEMEHTHI Tak,
YTOOBI JIEPEBO OCTAIOCH UACATBHO COAIaHCUPOBAHHBIM. 3aTEM €LII€ pa3 BHIBEAUTE JEPEBO 110 YPOBHSM.

3aganue 4

Kox Xaddmana.

[TpuBeneM mpuMep MpUMEHEHUsS OMHAPHBIX JIEPEBbHEB B KAUECTBE CTPYKTYp NaHHBIX. [l aToro
paccMOTpHUM 3a7ady KOHCTpyHpoBaHUs koja Xaddmana. [Ipeanonoxum, 4To Mbl IMEEM COOOIIEHHE,
COCTOsIIIIee U3 TOCTEN0BATEIHHOCTH CHUMBOJIOB. B KakIOM COOOIIEHMH CHUMBOJBI HE3aBUCUMBI U
HOSIBJISIFOTCSL C HM3BECTHOM BEPOSITHOCTBIO, HE 3aBHUCAILIEH OT IMO3ULUU CUMBOJIA B COOOLICHHH.
Hanpumep, Mbpl umeeM cooOlieHre M3 MIeCTH CHUMBOJIOB a, b, ¢, +, *, / ¢ BEpOATHOCTHIO TMOSBICHHUS
cumBoJioB B Tekcre 0.32, 0.1, 0.11, 0.22, 0.13 u 0.12 COOTBETCTBEHHO.

MBI XOTUM 3aKOAUPOBATH KaXK/IbI CUMBOJI MOCIEIOBATEIbHOCTHIO U3 HYNEH U €MHMUIL TaK, YTOOBI
KOJ JIF000T0 CHUMBOJIA SBJSUICA NpeUKCOM KoJla COOOIIEHHMSI, COCTOSILIEr0 U3 MOCIEAYIOIUX CHMBOJIOB.
D10 mpeduKCHOE CBOMCTBO MO3BOJSET ACKOIUPOBATH CTPOKY M3 HYJIEW M €IMHHUII MMOCIEI0BATEIbHBIM
ynaieHneM mnpedukcoB (KOJOB CHMBOJIOB) M3 3TOM CTpPOKH. B Tabnuile mokaszaHbl JBE BO3MOXHBIC
KOJIMPOBKHU HallIUX CUMBOJIOB.

CHMBOUT | BEPOATHOCTEL | KOO 1 KiO/1 2
a 0.32 110 11
b 0.1 000 000
c 0.11 001 001
+ 0.22 010 01
0.13 101 101
0.12 100 100
Tabmuma 1

[TepBerit ko 00aaeT MpeUKCHBIM CBOMCTBOM, TIOCKOJIBKY JIFOOAs TTOCIIEI0BATEILHOCTh U3 TPEX
6urtoB Oyner nmpedukcom I Apyroi MOCIEOBATEIBHOCTH U3 TpeX OUTOB. AJNTOPUTM JAEKOJUPOBAHUS
OUEeHb MPOCT: HaZ0 OpaTh 1Mo Tpu OUTa U MPEOOPa3OBHIBATH KaXAYIO TPy OUTOB B COOTBETCTBYIOIIHE
cumBouibl. Tak, Hanpumep, nocienosatensHocty 110010000100001010110 (110 010 000 100 001 010
110 — mocne pazOueHus Ha TpyNIbl OUTOB) OyIET COOTBETCTBOBATH MCXOIHOE cOOOIEeHue a+b/c+a.

Bropoii kox Takke oOsagaerT NMpeUKCHBIM CBOMCTBOM, OJHAKO IMPOLECC NEKOIUPOBAHHS UYYyTh
CIIOHEE: MOCIIeI0BaTeIbHOCTh HElb3s 3apaHee pa30uTh Ha TPYIIBI U3 TpeX OUTOB, TaK KaK CHMBOJIBI
MOTYT KOAMPOBATHCS IBYMs MIM TpeMms Outamu. J[ns mpuMepa paccMOTPUM MOCIEIOBATEIBHOCTD
11010001000010111 (11 01 000 100 001 01 11 — moce pa3dueHus HA TPYIIBI OUTOB), KOTOPO OydeT
COOTBETCTBOBATH TO K€ UCXO/IHOE cooduieHue a+b/c+a.

[Ipeumy1iecTBOM BTOPOTO KOJa SIBISETCSA TO, YTO COOOIIEHHE, 3aKOIMPOBAHHOE C €r0 MOMOIIBIO,
Oyzer UMeTh MUHUMHM3HPOBAHHYIO CPEIHIO JUIMHY Koja. Tak kox 1 mMeeT cpeqHIo JUIMHY Koja 3, a



Kox 2 — 2.7, Gmaromapsi 4eMy KOJOBasi TIOCJIEJOBATEIIFHOCTh UCXOTHOTO COOOIICHHUS TIPU KOJIHUPOBAHUT
KOZIOM 2 YMEHBIIUJIACh HA YETHIPE OUTA.

Takum 00pa3oM, 3amada KOHCTPYMPOBaHUS Koja XaddmaHa 3aKIF0OYaeTCs] B CICAYIOIIEM: HMes
MHOKECTBO CHMBOJIOB WM 3HAYCHHS BEPOSTHOCTEH WX MOSIBICHUS B COOOINEHUSX, MOCTPOUTH KOJ C
npe(UKCHBIM CBOMCTBOM, YTOOBI CpEIIHSS JITMHA KO/Ia (B BEPOSITHOCTHOM CMBICIIE) TIOCIIEIOBATEIIEHOCTH
CUMBOJIOB ObLTA MUHUMAJTbHA.

Jist mocTpoeHwust Kojia MbI Oy/IeM UCIIOJIb30BAaTh JIEC — COBOKYITHOCTh JICPEBLEB, YbH JIUCThS OYAYT
MOMEUEHBl CHMBOJIAMH, JUIsI KOTOPBIX pa3padaThIBacTCsl KOAUPOBKA, a KOPHHU IMOMEUYEHBI CYMMOWM
BEPOSITHOCTEH 3TUX CHUMBOJIOB. MBI OyleM Ha3blBaTh 3TH CyMMapHBIC BEPOATHOCTH BecoM jepeBa. B
Havaje paboThl KaXJAOMY CHMBOJIY COOTBETCTBYET JIEPEBO, COCTOSINEE M3 OJHOTO y3ia. B KOHIIE MBI
MOJIyYMM OJTHO JIEPEBO, BCE JIUCThSI KOTOPOTO TIOMEYEHBI KOIUPYEMBIMH CUMBOJaMH. B 3ToM aepeBe
OyTh OT KOpPHS K KakoMy-THMOO JIMCTYy TMPEACTaBISET KOJ I CHUMBOJIAa-METKH JTOTO JIUCTA,
COCTaBJICHHBIN TI0 CXEME, COTIIACHO KOTOPOH JIEBBIH CBhIH y3JIa COOTBETCTBYET MeTKe (), IPaBbIii ChIH y3Iia
—MeTke 1.

BaxHbIM 3Tanom B (OpMHUPOBAHUHU KOJIa SBJISICTCS] BBIOOP M3 Jieca IBYX JIEPEBbEB C HANMECHBIITUMHU
BecaMu. JTH JIBa JiepeBa KOMOWMHHUPYIOTCSI B OJTHO C BECOM, PAaBHBIM CYMME BECOB COCTABIISIOIIUX €T0
JICPEBBEB, IPUUEM B KAUECTBE JICBOTO TOIEPEBA BEIOUPACTCSI IEPEBO C HAMMEHBIIIMM BECOM.

PaccmoTpuM koHCTpyHpoBaHUs Koaa XaddmaHa 1o maram.

1) Mexonnas curyanus 2} Causnue nopepesses ¢ secamu 0.1 1 0.11
021 - L L] L]
* . . . . » /\ a + ¥ /
a b C + * / b . 032 022 013 012
032 01 o011 022 013 012 01 011
3) Comsnme nojyiepesses ¢ secamu 0.12 1 0.13 4} Causnue nouiepesbes ¢ secavu 0.21w 0.22
043 . 0.25
0.21 e e 025 a /\
/'\ a + /\ 021 ML .
b ¢ 032 022 * ; 021 0.12 0.13
01 0.1l 12 0 <
0.1 0.13 01 011
5) Cimsnue nojyiepesses ¢ secamu 0.25 1 0.32 6) Cimsinne nojyiepesses ¢ secavu 0.43 u 0.57
043
0.21
_'_
b ¢ 022
01 (.11

01 011 0.12 013

HtoroBoe OuHapHOE JiepeBO, MpeicTaBisioniee koja Xadpdmana ¢ NpePUKCHBIM CBOHCTBOM
n300pakeHo Ha puc.10.

Pucynok 1



YtoO0BI MO AEpEByY MOTYYUTH KOJ CHUMBOJIA, HEOOXOUMO CITyCKaThCS OT KOPHSI K
COOTBETCTBYIOIIEMY JIUCTY, MOCIEI0BATEIILHO 3aMKUChIBast METKU. KOJbI MOCTPOEHHOTO JiepeBa
COBIAIAOT C KOJIOM 2 cM. Tabnuia 1.

Peanu3yiite anroputm nocrpoenus koga Xaddmana caMOCTOSTENBHO U € €r0 MOMOIIBIO
MIPOBENTE KOJUPOBAHUE U ACKOAMPOBAHNUE MMPOU3BOJIBHBIX COOOIICHUH.

IIpakTuyeckasi pabora Ne7

Aaropurmsl Ha rpadax: I'padgsi. Cioco0bl npeacrasienust rpagos.
Auropurmsl 00x04a rpaga. AJIrOpUTMbI HAX0KACHUS KPATYAUIIMX Iy Tel.
Iporpammuas peanusauus AT/l «rpag». Pemienue npakruyeckux 3aaay ¢
HCIOJIb30BaHUeM rpagos.

[lenb paboOThHI: O3HAKOMIICHHE W MMOHMMAHUE OCHOBHBIX KOHIICTIIUNA U aJTOPUTMOB,
CBSI3aHHBIX ¢ pabOTOM ¢ rpadamu.

3aganue:

3aganue 1

Bo BxonmHOM (aiiie ykaspIBaeTCs KOJMYECTBO BEpHIMH rpada/oprpada U MaTpuiia CMEKHOCTH.
Jns 3apanHOTO Tpada:

1) MOJICUNTATh KOJIMYECTBO BEPIINH, CMEXHBIX C TAaHHOMH;

2) BBIBECTH Ha SKpaH BCE BEPUIMHBI, HE CMEXHbBIE C IaHHOII;

3) yaamuTh u3 rpada pedpo, COSAMHSIONIEE BEPIIUHEI a U b;

4) n00aBuTh B rpad pedpo, COeqUHSIONIee BEPIIMHY a U b;

5) 100aBUTh HOBYIO BEpIIHHY;

6) UCKJIIOUUTH JJAHHYIO BEpLINHY;

7) BBISICHUTB, COCEJICTBYIOT JIM JIBE 3aJJaHHBIC BEPIINHBI C TPETHEH.

Jns 3agansoro oprpadga:

8) JUIs TAaHHOW BEPILMHBI BBIBECTH Ha SKpaH BCe "BBIXOSIINE" COCEHNE BEPILNHBI;
9) JUIsl JaHHOW BEPILIMHBI BBIBECTH Ha 9KpaH Bce "BXOAIINE" COCEHNE BEPILINHBI,

10) YAQIATH IYTY, COCTUHSIONIYIO BEPIIMHEI a U b;

11)  n106GaBUTH AYTY, COCAUHSIONIYIO BEpIIUHY a U b;

12)  UCKJIIOYHTH TAHHYIO BEPIIUHY;

13)  noGaBuTh HOBYIO BepinHY. 1715l B3BEIIEHHOTO rpada:

14)  HaiiTu Bce BepIInHbI rpada, HeTOCTHKUMBIC U3 TaHHOI;

15)  onpenenuth, CyIIeCTBYeT I MyTh JUIMHON He Oonee L Mexay AByMsi JaHHBIMH
BEPIITMHAMU;

16)  HaiiTu BCce BepIIMHBI, U3 KOTOPBIX CYIIECTBYET YTh B JaAHHYIO;

17)  waiiTu Bce uCTOKM rpada;

18)  maiitm Bce cToku rpada;

19)  HaiiTu BepIiIuHY, HanOOJIEe YAAJICHHYIO OT IIEHTPATBLHON BEPIIHHBI rpada;

20)  HaiiTu BepunHY, HanOoJee MPUOIMKEHHYIO K IICHTPAILHON BepIIuHe Tpada.

3ananue 2
Bo BxomHOM (aitnie 3amaercs:
1) B I1IEpBOM CTPOKE N — KOJIMYECTBO I'OPOIOB;
2) Ha4yWHas CO BTOPOM CTPOKH uepe3 nmpodes HazBaHUsI N-TOpPOJIOB;
3) C HOBOW CTPOKHM MaTpHUIla CMEKHOCTH B3BEIIEHHOTO Tpada, OMUCHIBAIOIIAS CXEMY JIOpOT.
Hampumep, BXoHOM daiin 1mst puc. 3 MOXKET BBINVISIIETh CISAYIOIIEM 00pa3oM:
5
BbepezoBka EpemeeBka OkTsiOpbckoe Py3zaeBka CocHOBKa
0O 700 0 20
70 0 75 2515
0 750 40 60
0 25400 O
2015600 O
OcTanbHble TaHHBIC, HEOOXOMMBIE ISl PEIICHUS 3a7a9i, BBOAATCS C KJIaBUATYPHI.



1. Haittn kpatdaiimuii nmyTh, cOeaUHSIOMMN Topoda A U B u mpoxomsmuid TOJBKO 4epe3
3a/laHHO€ MHO>XECTBO TOPOJIOB.

2. Onpenenutp, CyIIECTBYET JU TOPOZ, M3 KOTOPOIO MOXKHO A00OpaThcs O KaXKIOro HUX
OCTaJIbHBIX TOPOJIOB, TIpoe3xas He Oonee N KM.
3. N-nepudepueil Ha3pIBa€TCI MHOXECTBO TOPOJOB, PACCTOSIHUE OT KOTOPBIX JI0

BbIJIeTICHHOTO Topoaa (croymibl) Oombiie N. Omnpenenuts N-niepudeputo s 3aJaHHON CTOIUIBI H
3HaueHus N.

4. Omnpenenure, MEXAy KaKUMH TOpPOJaMHU HYXHO HOCTPOHUTH JOPOTY, YTO ObI pacCcTOSHUE
MEXy JIFOOBIMH FOpOJIaMu He MpeBbIano N KM.

5. Omnpenenure, KaKkoe HaMMEHbBINEE KOJIMYECTBO JOPOT HYXKHO 3aKPBITh (M MEXIY KaKUMHU
ropojiaMu), 4To0bl U3 ropojia A Henb3s ObLIO MonacTs B ropon B.

3ananue 3

MonudunupoBath paccMOTPEHHBIE aITOPUTMBbI 00X0AOB Tpada U aIropuTMmbl JleHKCTpbl U
®roiina, peann3oBaB rpad B BUIE CIIHCKAa CMEKHOCTH.

O1neHo4HbIE cpeacrea AJsl MPOMEKYTOYHOTI0 KOHTPOJIsA

Bomnpocsl k 3auery

1. ba3oBble THITBI JaHHBIX

2. [IpeoOpa3oBanust THUIIOB

3. [ToncraBisiembie GyHKIIUU

4. [eperpy3ka GpyHKINN

S. PexypcuBHble pyHKIIUT

6. OnHOMEpHBIE MAaCCHBBI

7. JIByMepHbIe MacCHUBbI

8. 3amauu COPTUPOBKU DIIEMEHTOB MacCHBa

9. CrpyKTypsl

10. OObeuHEHUS

11. OnHOMEepHBIE TMHAMUYECKHE MAaCCHUBBI

12. JIByMepHbIE TMHAMUYECKHE MaCCUBEI

13. JluHaMu4eckre CTpYKTYphl JaHHBIX: OJJHOHAMNPABJICHHbIE CIIUCKH
14. JlmHaMu4eckre CTPYKTYphI JAHHBIX: JIBYHAIPABICHHBIE CTIUCKA
15. JluHaMu4eckue CTpYKTYpbl JaHHBIX: ouepelb

16. JlnHaMu4eckne CTPYKTYpPhl JAaHHBIX: CTEK

17. JluHaMu4eckue CTpYKTYphl JaHHBIX: OMHAPHBIE AEPEBbs
18. Anroput™m miepedopa ¢ BO3BpaToOM

19. ANTOPUTMBI OKCKA B TMHEHHBIX CTPYKTYpax

20. ANTOPUTMBI XEUIUPOBAHUS TaHHBIX

21. ANTOpPUTMBI IONCKA HA OCHOBE JIEPEBLEB

22. ANTOPUTMOB TIOMCKA Ha Tpade

23. ANTOPUTMBI HaXO0XKJICHUS KpaTyalliero myTu B rpagax

OueHuBanue pe3ysnbTaroB oOydeHuss B (GopMme YpoBHS C(HOPMUPOBAHHOCTHU
AJIEMEHTOB KOMIIETEHIMHA TMPOBOAUTCS MYTEM KOHTPOJS BO BpPEMs MPOMEKYTOUHOMN
aTTecTaru B GopMe 3a4eTa:

a) OICHKA «3aYTCHO» — KOMIIETCHIH(W) WM €€ 4acTh(M) cHOpPMHUpPOBAHBI Ha
0a30BOM YPOBHE;

0) OIleHKA «HE 3a4TEHOY» — KOMIETEHITUS(1) WK €€ 9acTh(1) He CHOPMHUPOBAHEI.

Kpurepun, Ha OCHOBE KOTOPBIX BBICTABJISIOTCS OLIEHKU IIPU MPOBEIEHNUN TEKYLIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallMy MPUBEIEHBI B Ta0I. 1.

Ouenku «He 3autreHo» cTaBATCS Takke B ClydasX, €clid OOydYarolHuiics He
OPUCTYINal K BHIIOJHEHUIO 33JlaHus, a TakkKe IMpU OOHApPY>KEHUHU CIETyIOUIUX



HAPYILICHUM:
— CHMCHIBAHUE;
— TJIaruar;
— ¢anbcudukaiys TaHHBIX U PE3yJIbTaTOB padOTHI.

Tabmuma 1 — Kputepuwm BBICTaBICHUS OIEHOK TNPU TMPOBEIECHUU TEKYIIETO
KOHTPOJISI U TPOMEKYTOUYHOM aTTECTANU
[IIxana Ouenka Kputepuii BbicTaBICHUS OLICHKH
OIICHKH
JByxOamipHas 3a4TeHo OO0yuaromuiicsi OTBETHJI Ha TEOPETHIECCKUE
IKasia Bonpocel. [lokasam 3HaHWsIT B pamKax
y4eOHOro MaTepuana. Brimonuun
IIPaKTUYECKHE 3a/1aHUS. [Tokasan

YIOBJICTBOPUTEIbHBIE YMEHHS U BIIAJICHHS
HaBbIKaMU TIPUMCHCHUSA IMOJIYYCHHBIX 3HAHUH
M yYMEHMH NpU pPEUICHWH 33/7a4 B paMKax
yuyeOHOro Marepuana

He 3aureno OO6yuaromuecs pu OTBETE Ha
TEOPETHUYECKUE BONIPOCHI U IPU BBITOJIHEHUU
IIPAKTUYECKHUX 3aJaHui IMPOJEMOHCTPUPOBAI
HEJOCTATOYHBIM ypOBEHb 3HAHUM W YMEHHMU
IOpU pelleHUuH 3aJad B pPaMKax YydeOHOro
Marepuaia. IIpu orBeTax Ha JONOJHUTEIbHBIE
BONPOCHl ~ OBLIO  JIOMYLIEHO  MHOXECTBO
HEINIPAaBUJIbHBIX OTBETOB




3AJIAHUSA JJIS1 JUATHOCTHYECKOM PABOTHI O JUCHUIIINUHE «CTpyKTYphbI H aJropuTMbI 06paGoTKH JAHHBIX»

2.3. UToroBsast ANATrHOCTHYECCKAasA paﬁoTa o AMCIOMIIJINHE
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1. CoprtupoBka IMporecc yrmopsiiounBaHust 3JIEMEHTOB B MACCHBE MJIH KOJUIEKI[MH B COOTBETCTBHH C K-2  MI-4 k.o

OIPeICIIEHHBIM TIOPSIIKOM. 3Haer

CTPYKTYPHI U
ANTOPUTMBI
00paboTKu
JAHHBIX U
aHAJIM3UPYET UX
JUIS
HpOCKTHpOBaHI/IH
10

2. 1. Anroputm HaumHaer |Kak paboTaer arOpUTM COPTHPOBKH MTOCPEICTBOM BBIOOPA? IK-2 AA-4 k-2

COPTHUPOBKY C TIOMCKA
HAaUMEHBIIIETO
9JIEMEHTA BO BCEH
IIOCIIEJOBATEIIFHOCTH.
2. Haiinenusrii
HAaUMEHBIINI YJIEMEHT
MCHSICTCS MECTaMU C
MIEPBBIM 3JIEMEHTOM B
MOCJIEJOBATEIILHOCTH.
3. 3areMm aNTroOpUTM HIIET
HAUMEHBIIHI SJICMECHT
B OCTaBIIICHCS YaCTH
MMOCJIEIOBATEILHOCTH
(6e3 yxe
OTCOPTUPOBAHHBIX
3JIEMEHTOB) U MEHSIET
€ro MECTaMHU C BTOPBIM
3JIEMEHTOM.




4. Drot mpotecc
MIOBTOPSAETCS 10 TEX
10p, MOKa Bce
3JIEMEHTHI HE OYAyT

OTCOPTHUPOBAHBI
b,c,f Kakue npumeps! NpakTHYECKUX 3a/1a4 MOTYT ObITh PELICHbI C UCIIOIb30BAHHEM CTEKOB? NK-2 | WA-4 nc-
(HECKOJIbKO BapUAaHTOB OTBETA)
a. CJIOXHEIE MaTeMaTUUECKME BBEUMUCIJIEHUS
b. VYnpasnenue BrIZOBaMM byHKLMM
C. 0Obxon mepeBLEB
d. PaBora c rpabammu
e. CopTuporka OOJbLMX OOBEMOB IAaHHEIX
f. O6parHas nombckas 3anuUcChb
Crex CTpyKTypa JaHHBIX, KOTOPas MPEICTABIsAET COOON KOJUICKIIUIO JIEMEHTOB, YIIOPSAA0UYEHHBIX 10 | [IK-2 | UA-4 px-
MPUHLUITY "MOCIEIHUM MPULLIENT - IEPBbIM BbIILIEN".
c Uro nenaer merop Insert B OfHOHANIPABIEHHOM CIIUCKE? MK-2 | UO-4 k-2
d. YoajsgeT BJIEeMEeHT M3 CIMcKa
b. Mmer »neMeHT C onperesieHHEM 3HAaYEHMEM B CIMUCKE
C. BcTamyigeT »JIeMEeHT Ha OIIpEeneJIEHHYI IO3MLIMI B CIIMCKE
d. ,I[O@aBJ'IFIeT BJIEMEHT B KOHeEl] CIIMCKa
Oco0blIi1 TUTT IBOMYHOTO Yro Takoe «1epeBo OMHAPHOTO MOUCKa»? NK-2 | BA-4 nk-
JIEpEBA, B KOTOPOM KaxKbIi
y3€JI COAEPKUT KIIF0Y U UMEET
JIBYX TOTOMKOB: JIEBOTO 1
MIpaBoro.
I'pad B KOHTEKCTE ANTOPUTMOB| AOGCTpaKTHAsI CTPYKTYpa JaHHBIX, COCTOSIIAs U3 BEpIIUH (y3710B) U pebep (CBsizeii), KOTOpbIe IK-2 | Ud-4 k-2
Ha rpadax COCIUHSIIOT ATH BEPIIIHHBI.
b Yro nenaer metox Pop B cTeke? MK-2 MO-4 k-2
d. JJobamBjyigeT BJIEMEHT B CTEK
b. YnangeT nocyienHUY noOaBJIEHHBIM BJIEMEHT, M BO3BpallaeT €I'O 3HadYeHUEe
C. BoszppamaeT BEepXHUN DBJIEMEHT CTeka 60e3 ynaJleHUsS
d. YmajsgeT BCe BJIEMEeHTEl M3 CTeka
O PeKTUBHOCTS. B 4em cocTOUT OCHOBHOE OTJIMYME MOCJIEI0BATEIBLHOIO MOUCKA OT JBOMYHOTO? [K-2 | UJ-4 nk-2

ITocnenoBarenbHbIN IOUCK
MMeEET JUHEHHYIO CII0KHOCTB,




a IBOUYHBIN -
JoTapu(HMHUIECKYIO.

10. | B pa3buenuu mMaccuBa Ha B yewm 3akmouaercss MeTo1 OBICTPO COPTUPOBKH? IK-2 | U1O-4 k.o
MMOAMAaCCHUBBI, COPTUPOBKE
Ka)KIOro II0AMAacCHBa
OTJIEJILHO U O0BENUHEHNU UX B
HUTOTOBBII OTCOPTUPOBAHHBIN
MAacCHB.
11. | Kmacc Stopwatch, Hcnonb30BaHre KaKOTO KIlacca SIBJISICTCS OJTHUM U3 CaMbIX IIPOCTBIX CIIOCOO0B U3MEPCHHS MK-2 | U1O-4 k.o
OOBsIBIICHHBIN B IPOCTPAHCTBE | BPEMEHH, 3aTPAYE€HHOI0 Ha BHIMOJIHEHUE IPOrPAMMBbI?
umen System.Diagnostics
12. | AnropurwMm Illemra Kak Ha3piBaeTcs yCOBEPIICHCTBOBAHHBINM BApUAHT aJTOPUTMAa COPTUPOBKH BCTaBKaMU? IK-2 | BA-4 g
13. |ad Kakue onepanuu MOKHO BBIIOJIHATE ¢ 04epeibio? (HECKOIBKO BAPHAHTOB OTBETA) IK-2 | BJO-4 g
a. [JobDaBJjieHMe »JleMeHTa B ouepelb
b. Ioctyn x msjeMeHTamM NHO MHIEKCY
C. CoprTMpoBkKa
d. Tpomepka HaIMuUMd BJIEMEHTOB B OUEpenu
e. HpOVIBBOJ’IbHOG yYIOaJleHre OSJIeMeHTa
14. |e B yem oTimume oJHOHANPABICHHBIX CITUCKOB OOIIETO BUIA OT IPYTHX CIHCKOB? MK-2 | UI-4 k.o
a. OOHOHAIPAaBJIEHHOCTH
b. Bcrarka u yYIoaJleHre 3SJIEMEHTOB
C. S50bPexTUBHOCTEL IIO MHaAMSTU
d. Tpumenenue
€. Bce BHIIENIEpPEUMCIIEHHOE
15. | Onu onpenenstoT MOPSA0K 3auem HykHBI MeTOIBI Preorder, Inorder u Postorder mpu o6xone nepesa? IK-2 | UJ-4 i
MTOCEIIECHUS Y3JIOB.
16. Kakwue criocoOsI ipecTaBiaeHus rpagoB CyIeCTBYIOT? IK-2 | BA-4 k-
1. Marpuiia MHIICHIEHTHOCTH
2. CHHCOK CMEXKHOCTH
3. Martpuia cMeXHOCTH
4. Cnucok pedep
a. Bepno TosBKO 1 M 3
b. Bepuo Tosepxo 2 m 4
C. BepHO TOJNBKO 2, 3 U 4
d. Bepuo BCe
17. | Ouepenp CrieruaabHBIN THIT KOJUIEKIIUH, KOTOPBIN XpaHuT 31aeMenTsl B opsiake FIFO (First-In-First-Out), | TIK-2 | UJ-4 pk-»

TO €CTh NEPBBIN 100ABICHHBIN AJIEMEHT OY/ET MEPBHIM U3BIICUCHHBIM.




18. |a/b,c Kakwue ¢akTopbl MOT'YT BIMSATH Ha BPEMs BBIIIOJIHEHHS IPOrpaMMbl? (BO3MOKHBI HECKOJIBKO IK-2 | UJ-4 nk-2
BapUaHTOB OTBETA)
a. Pecypce koMIOboOTEpPA
b. Pasmep BxOIHEIX HaHHBEIX
C. A3BIK NpOoTrpaMMMPOBaHMUA
d. JIMuHbHIE TpPEennoYTeHuS
€. Bce BHIeNepeuMCIJIEHHOE
19. a,bce Kaxkue nmpaktuueckue 3aa4u MOT'YT OBITh PEIICHBI C UCIIOIb30BaHUEM IrpadoB? (HECKOIBKO [IK-2 | UO-4 pk
BapUaHTOB OTBETA)
a. AHaJM3 COLMAaJIbHHIX CeTeu
b. MomenmpoBaHMe KOMMIBIOTEPHHX CeTel
C. Ilomckopasa ONTMMM3ALUA
d. OBpaborka GoJpmMx OOBLEMOB HAHHEIX
e. OnTmMmM3auys MapupyTOB IOCTaBKU
20. | Meron «ry3bIpbKay, Kakue MeToabl HCNIONb3YIOTCS 111 COPTUPOBKH JAHHBIX? IK-2 | BA-4 nk-2

COpTHpPOBKA BCTaBKaMH,
COpTHpPOBKa IOCPEACTBOM
BBIOOPA, AITOPUTM
coptupoBku lllenna, 6picTpas
COpPTUPOBKA

Kpumepuu u wikansl oyeHusanus ypoeus chopmuposanHocmu KOMnemenyuu

Tabmuna — Kputepuu BoicTaBI€HHS OLIEHOK MPU UTOTOBOM JAUAarHOCTUYECKOW paboTe Mo AUCHUIUIMHE MO JUCHUIUINHE «CTPYKTYPhI U aITOPUTMBI

00pabOTKU JaHHBIX»

[ITkana oneHku OneHka Kputepuii BbICTaBICHUS OLICHKH
100-niporieHTHAS mIKana OTIn4HO 85-100 %% npaBUIHHBIX OTBETOB
Xopo1o 71-84 %% npaBUIBHBIX OTBETOB
Y 10BIETBOPUTETTHHO 50-70 %% npaBHIBLHBIX OTBETOB
HeynosnerBopurensHO MeHnee 50 % mpaBUIBHBIX OTBETOB




