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Ile.rrr Ancru rrJrr{Hbr :

aJIfopr4TMoB,

ilJrfopr4TMoB
VfNVOJIEHT4E

peIxeHIIfl npaKTuqecKr4x 3a4arr.

3aAaqu ArrcqurrJrrrHbr :

O I.I3YqEHIAC SYTT4AMEHT€UIbHbIX €LNfOPI4TMOB I,I CTPYKTYP AAHHbIX;
o ll3yqeHI4e MareMarl4qecKofo annapura AIrfl aHaJrkr3a cJroxHocTr4

nrrfopr4TMoB;
. ocBoeHr4 e MeToAoB cpaBHHTeJrbHO|O aHaIrV3a aJrfOpr4TMOB;
. coBeprxeHcrBoBaHrle npaKTrzqecKr,rx HaBbrKoB nu6opa eS@errznHoft

orpyKTypbl AaHHbIX p.nfl npeAcraBrrelvrfl zH$opruaquu, anropr{TMvrsarJuvr kr

IIpr{ eMo B rrp ofp aMMLrp oBaHvrfl Ha s3 brKax Bbrc oKoro yp oBHf, .

2. MECTO Ar,ICUr{fIJrr4HbI B CTpyKTypE oflofr Bo
f\uuluttruua <Crpyrryprr kr itJrropr4rMbr KoMrrbrorepnofi o6pa6omz

AaHHbD() HaxoAI4Tc-[ B 6asosofi vacru ocuonHofi npoQecczonalrHofi
o6pa:oaarelrnoffi nporpaMMbl [zcquuvua floruqecKr,r kr coAep]KareJrbFro-
MeTOAITF{ecKLI CBfl3alla c ptAoM Te,opeTI{qecKLIX AIlCIll4nnuH LI npaKTrrK
rlpeAlxecrByrorlero nepl4oAa o6y.teuux: <<MareMarz.recKzfi aHuurr43),
<Ma:reuaruqecKa-fl JIorI4Ka), <OcHoBrr rrpofpaMMtrpoBaHtrfl>>, <<Amopzruu Lr

aHana43 cJIo)KHocrI4). [anurre AI4cIdrrnJIr4Hbr AoJDKHbr, c o4nofi cropoHbr,
Ilpe.qocraBl4Tb cryAeHTaM Syn4aueHT€urbHbre 3HaHr{f, o MareMarurrecKrzx
cpeAcrBax, rpI4MeHteMbIX aHanu3a €urro r4rMoB, a c 4pyrofi - c$opvu4poBarb y
aryAeH'roB HarIaJIbHbIe HaBbrKr4 aJrropraTMvrcarJvrv v lpofpaMMvrpoBaHnfl. Attx
yclellrHofo ocBoeHldfl,r<ypca cryAeHThr AonlKHbr: 3Harb ocHoBbr reopr4Lr MHoxecrB,
reopx4l4 rpa$on, ycrpoficrno v rprrHrprrrbr SynrqzoHr4poBaHr{.rr 3BM, yMerb
npr4MeH.fl Tb f, 3brKr4 rrp orp aMM vp oBaHLrfl n a 6 as osoM yp oBHe.

l[vcqunnr,rua <Crpyrcryplr u anropr4rMbr KoMrrbrorepnofi
raHHbrx), coBMecrHo c Apyfr4Mr4 .qHcrlt4rrnr{HaMvr, co3Aaer 6azy aIIn

o6pa6orrz

AI40III4III{H <Cc,npevreHHble t3blKr4 nporpaMMprpoBaHufl v nlarQopua .NET),
<(Dynr<quoHurnbHoe rporpaMMl4poBaHlre)), <Paspa6oma Kpocc-nrrar$opvrennrrx
rrprzJrox(euuit na r3brKe
<Pacnpe4erdHna.s

J av a>>, <PerypcuBnro-JrorrrrrecKoe nporpaMMupoBaHr{e),
o0pa0oTKa zu$opruaqan>, dlaparneJrbHoe

rlporlpaMMI4poBal{I4e)), a raK)Ke Aaer neodxoAraMbre HaBbrKrr Anf, perrreHr{fl HayqHo-
I'IccJIeAoBareJIbcKLIX kI npl4KnaAHbrx 3a4a't B Ter{eHr.re Bcero nepLroAa o6yueuux u
ilpoxoxrA eHufl. npor,r3BoAcrseHHofr npaKTr{Kr4.

K OMfIE TEHIIIII OE)rqAIO ]rrl EI O C fl., O OpMIIpyE MbrE
B PE3yJTbTATE OCB OEHVTfl tr.VrCIIrrIInUHbr (MOAyJrfl)

pe3yJrr,Ta.Te ocBoeHlrf, Ar,rcUr4rrnr{Hbr o6yuarorqufics AoJrxeH

3.

B

1 . UEJIU OCBOEHVI;,fl IVICUTIIII4HbI
I43yrreHr4e ocHorlHblx nousrzfi z cloco6oB aHaJrrl3a
snalruia o KJraccr4qecKrrx crpyKTypax AaHHbrx kr

ux" o6pa6orrz, $opuupoBarrr4e cr4creMHoro npeAcraB JreHhrfl. o
rpl4Hllunax [ocTpoeHl4{ a6crparrrrrrx rr4rroB AaHHbrx, Lrx [pr4MeHeHr,rr Anfl

ocBoeHI4t

AeMOHCTpLrpOBarb CneAyroque npo secclroH€urbHbre KoMrrereHrlr4lr :



o roroBHocrb aH€uxLI3I4poBarb rlpo6neM.bl Lr HaxpaBneHr4.rr pa3Br4Tnfl TexHonorr4ft
rporp aMMup oBaHun (OIIK_ 3 ) ;

O TOTOBHOCTb I( I4CIOJIb3OBAHI{IO OCHOBHbIX
TexHoJroruit u cnoco6os HX rrpr4MeHeHLrfl ;tnfl
o6ram.sx (ltrt-2).

uo4elefi zuSoprr,rarlr4oHHbrx
perxeHz.fi 3aAaq B npeAMeTHbD(

B pe3yJrbrare ocBoeHLrr ,qr.crlr4nJrr4Hbr o6yuaroq nftcs ,qonxreH
AeMorrcrpr{poBarb cJreAyroqv e p e3yJrbrarbr o6pa^: onaHux :

1' 3uarr: ocHoBHbIe IroHf,TI4rr reoprrr{ aJrropr{TMoB; rracczQzKarlr{ro
rpanI4qI4OHHhrX ClpyKTyp AaHHbIX; MaTeMarr'rqecrufi afrrrapar, Heo6xo4ana]5lit aIIxoIIeHI{BaHI4-f, BpeMeHU BbIrroJIHeHZfl €Urfopr4TMa; MeroAbr aHaJrv3a anropr.rrMoB;

crpyKryp AaHHbrx.

S$errznnocrb cyqecrByroqr{x €lJrropr.rrMoB;
An.f, npeAcraBJreHrr_f, AaHHbrx; pa^:pa6arrrnarrn 3aIrLICbIBarb Ha t3blKe nporpaMM?rpoBaHkrfl BbrcoKofo ypoBHf, anropr4TMbr

p en eHI4.rr KJrac cuqec KLr x 3 aAarr IIp o rp aM M up oBaHLrf ;3' B'naAerr: MareMarI4qecKI4M annaparoM otwraaHufl aJrropr.rrMoB LrcrpyKTyp AaHHbIX; HaBbIKaMLI npaKTr{rrecKofo rrcrroJrb3oBaH?rfl crpyKTyp AaHHbrx
P€I3JIIIIIIHO|O YPOBH.'I CJIOXHOCTZ C NOMONIbIO COBPEMEHHbIX CPEACTB
npolpaMMLrpoBaHufl.

4,. CTPYKTYPA I,I COAEPXAHIIE AI,ICqI4IJII,IHbI (MOAYJI,fl)
O6utag TDVnoeN/lI{ocrE rrrrr.rrrrrrrrrruE r ^n^m^h ra^-,.r ^^-- ^---- --

c oAE P XAHI4 E AI,r C qu[JII,IHbI
JrEKru,rur

B IIIICrIHrrJrnHy
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Ilpe4craureHl4e qLIceJI. Cucleurr cqucneHr{r. llosuquoHHbre lr
I{eIIOl3rlIII{oHHbIe CC. KoAupoBaHI4e ql4oeJr ts no3r4rlr{ouuofi crrcreMe equcrreHufl.
llepeno4 qucer us o4nofi CC s Apyryro. llpe4craureHr4e rlenhrx npoz3BoJrrsofi
AJIIzEIbI 14 onepanwrvr lr'a4 HvrMvr.llpe4cranner{r4.f, BerrlecrBeHHbrx c Qrarccraponannofi
I4 nnaBaloqefi rourofi. ApnQMerllqecKl{e olepaqrlr{ cJro}KeHvrfl. rr yMHoxeHkrfl HaA
Belqe crB eHHbrMrzr. Ilorepr 3Harrarlr4x rlr4tbp.

flaunue rar a6crpaKr\vfl peaJlbHb.rx o6rerros. Crpyrcryprr (rznu) AaHHbrx.
Itnaccn$uKar\Lrfl crpyKryp AaHHIIX. (Dzsu.recxze Lr JrorlrrrecKrle crpyKTypbr.
lla:onrle v KoMrIo3IlrHbIe crpyKrypbr. Cs.f,gHHe u HecB-rr3Hbre crpyKrypbr.
Cratzuecrze, IroJlycraruqecKr4e u ArrHaMr4qecKr4e crpyKTypbr. Izuefisue Lr

neru neftnbre crpyKTypbr.
9QQercruBHocrb aJrropr{TMoB
fIoHsru.f, aJlrroprlrMa, sap:aqv. KopperrHocrb aJrropr{TMa. 3S$exrr4BHocrb

iilropl4TMa. Ha^eHa.IeHIae reopr4r4 €urroprrrMoB. llonsrze vrnBapvaHTa rIIlKJra,

AOK€BaTeJrbCTBO KOppeKTHOCTr4.

Anarus eSrferrzBHocrr{ €rJrroplrrMa. Acuunrorrrr{ecKr4e o6ogHaqenzs.
Anrcrpnrubl coprl4poBKrl Ir ux e SSeKrr{EHocm. llop.a4KoBbre cr atLrcrprKu.

Jluneft nue crpyKTypbr Aa HHbrx
floHsrue A?IHaMI4r{ecKoro MHo)KecrBa. Onepaqzz HaA AlrHaMr,rqecKr4Ml4

MHO)KECTBAMI4.

Creru, otrepeAr{, AeKr4. Ovepe4z c npzoprzTeraMr4. OcnosHHe oneparluu u
ux BbltrII{cJII4TeJIbnaf, cJro)KHocrb. Peiurzsaqzr Ha ocHoBe ((III{KrI4rIecKoro))

MaccI{Ba. Jlznefinrte cIII4oKI4, rnaccu$raKar\vfl. kr oneparlzu. Cuzcxu c
ofpaHI{rIr4TeJreM.

IIe"uunefi rrbre crpyKTypbr AaHHbrx
XsruuponaHne. Ta6nzqu c npf,M.brM Aocrynou. EranapHrrfi uoucx. Xeur-

ta6lnqrt. OcHonnrre MeroAbr Bbrqr4cJreHux xeru-Qynrqufi: MeroA AeJreHlrf,, MeroA
yMHOXeHus. Me'roAbI pa3perrreHur rortrtrrsufi. Ta6maqu c orKpbrrofi a4pecaqzefr.

I4epapxuqecl(I4e crII4cKI4. fnozvnoe AepeBo rrorrcKa, ocHoBHbre oneparllrr4.
Pau4,ouvI3LIpoBaI{Hoe AepeBo rror4cKa. C6asnucupoBaHHbre AepeBb.rr. Kpacno-
.repnoe AepeBo. I3 - 4epeno.

l'paSoeue qtpyKryprr. PasnoBl4AHocrkr u npe1craBJreHlre B rraMf,rra. llozcr
B rxr{purHy, u uySuHy. lloucr xparuafirunx nyrefi.

JIAEOPATOPH hIE PAEOTbI
[Ipe4craeJleHue qucer. llepeno4 -uvrelra v3 no:uqzouuofi cr4creMbr

crII,ICJIeHI4.f, C OCHOBaHI4eM n B .qpyryro Cr4CTeMy Crrr4CIeHZ{ C OCHOBaHLTeM m.
Alropzrurr coprLIpoBKH vracckrr,a scranKofi kr cJrLrrHlreM. Cpanuenure

cKopocrr4 pa6otl.
Pearusaqux creKa Ha ocHoB{3 Maccr4Ba 14 oqepeALr Ha ocHoBe

(uI4KnI4r{eCKOfO) MaCCI4Ba.
(le.ssHrre crrrzrcKkr.

Xeur-ra6nuqbr c orrpurofi a4pecaqzefi .

f{nouvnrre AepeBb.rr ror4cKa.
06 atascupoB aHHbre Aep e Bbfl .



5. OBPA3OBATEJIbHbIE TEXHOJIOIITI4
o JIeKIII4oHHo-oeMLIHapcKa.[ cI4CreMa o6yuenz.r (rpa4raqrEoHHbre neKrlr4oHHbre

u na6oparopHbre zawnut);
o o6y.IeHue B M€uIbIX rpynnax (nunoruenue ra6oparopHbrx pa6or B

rpynnax rr3 AByx unu rpex veloner);
o l,tocroP-KJlaccbl (4err,roHcrpar\krfl ua ra6oparopHhrx 3aHflThrflx npr4HUr{noB

pacqera nI npoeKTvrpoBaHLrfl olrzrrecKr4x AeraJrefi H onrzqecKlrx cucrerr,l);
. npI4MeHerII{e Mynbrr4Me[na rexnororufi (npone4eHze JreKrILroHHbrx

saustuft c npI4MeI{eHI4eM KoMlrblorepHbrx npe3eHTarluir. u AeMoHcrparluoHHbrx
ponr4KoB c rroMorqbro rpoeKropa vnra 3EM);

O UTTOOPMAIIITOHHO-KOMMYHI{KAIII{OHHIIe TeXHoJIofI4I4 (npuueHeHze
un$oprvraqlloHHblx rextronorraft Anfl - MoHr{ToprrHra rer<yuefi ycneBaeMocrlr
cryAeHroB Lr KoHTponx sHaHufi).

6. OTIEHOTIHbTE CPEACTBA Ang TEKyTTIETO KOHTpOIfl
vcf IEBAEMO C lrllt, IIPOMEXyT OqH Ofr ATTE C TAIIIII4 fro T4TOIAM

0 c B o E HvIfl [ucIItIIr Jrr{HbI I4 yqE E H O - M E T OAI[rrE C K O E
OEE CTIETIE HI,IE CAMO C TOfl T]E JIbHOIZ PAE OTbI C TYXEHT OB

a) Boupocbr K pefirunr-KoHTpoJrm:
P eilmuuz' -KoHmpona l,/b I

l. floHsrue aJlroplrrMa. KoppercrHocrr aJrroprrrMa. ,{ora^:areJrbcrBo
KOppeKTHO CT'r{ C nOMOtrIbrc [rHBapr{ aIJT A rIHKn a.

2. Alropzru coprl4poBKrl scranKofi (uocranonxa 3a4a,uk\ rrceBAoKoA,

![oKa3 areJrbc'rBo KoppeKTHo crr4 c moMorUbro 14 HB ap H aIJT a rlr4 Kla).
3. AnropurM coprrIpoBKLI scranKofi (nocrauoBKa 3aAarrur, [ceBAoKoA, aHaJrLr3

EpeMeHr4 pa6orn).
4. Mero4 AeKoMrlo3prrJvrv. Anropztvr coprr4poBKr{ cJrr{rHr4eM (nocraHorxa

3a4arrlr, ucen4orco4).
5. Anropurvr coprl4poBKr4 eIrr4flHl4eM: nporleAypa Merge (nocrauoBKa sa1a'riur,

rI c eBAoKol[, llo K€I3 aTeJIbcTBo KoppeKTHo cTr{ c rroM orrlbro r4HBapvraHT a rIr4KJr a,

a.:naJru3 Bp eM eHrr p a6 orur).
6. Anroprarru coprl4poBKl4 clrkrflHkreM: rrpor{eAypa Merge_Sort (uocranonra

3aAAl{Id, ICeBAOKOA, aHiurr{3 BpeMeHr,r paooTbr c noMorr{bro peKyppeHTHoro
ypanHeHru).

7. Accuurrorl4qecKa{ sS$ercrnnHocrb aJrropr4TMoB. AccuunroruqecKze
o6osHa.reHu.rr.

8. Cnoficrsa accl4MlrrorttrlecKlrx o6osHa.reHrafi. Accuunrorr4qecKoe
cpaBHeHr4e Synrcqzfi.

9. Accrarrarrorl4qecKoe IroBeAeHr4e rracro Bcrpeqarouprxc.rr Synr<qufi: rroJrLrHoM,

IroKa3 areJrbH a.f, Qyurqrar, norapu (lu, S arcro pvan.
Peilmuue-KoHmpottu Nb2

lO.Ilonsrrae AIzHaMI{rIecKoro MHo)KecrBa. Onepaquz HaA AvrHaMVqecKr4MLr
MHOXCCTBAM14.

1l.Creru. llpnHqIan pa6oru. Peannzaryux creKa c noMorrlbro v'accvBa.
llcesAoroA oneparlufi,lna1 creKoM r4 rrx BpeMr pa6oru.



l2.Ouepe4Lr. llpzuqran pa6orrr. Peeutrcar\ufl orrepeAu c noMorqbro MaccrrBa.
Ilcea4oro,I oreparluir, ua1 oqepeAbro r,r trx BpeM.a pa6ortr.

l.l.CstgHble cnLIcKL.r. Heorcoprl4poBaHnufi ABax(Abr cBr3aHHbrfi cnncorc 6es
orpaHI{ql4relefi. Onepaqrau roI4oKa, BcraBKr4 14 y4aneHtrfl u Lrx BpeMq
pa6oru.

l4.CsssHrte cIrIlcKI4. I-lurrvuecx,uit rBaxAbr cs.flsaHHrrfi crucoK c
ofpaHr,rqu'reJreM. onepaquu ror4cKa, BcraBKr4 14 y1aneHtrfl u lrx BpeM.rr
pa6orrr. llperzvryrqecrBa I4 HeAocrarKLr r{crroJrb3oBa:nLrs- orpaHLrqnrelefi.

l5.Ta6nuIIhI o upxuofi aqpecarJuefi. ()neparJvrv rorlcKa, BcraBKr{ uy1aneHtrfl.vr
ux BpeM.fl pa6orrr.

lt5.Xeru-ra6lIElu c pa3pelxeHr.reM rcortrtuszfi c rroMorrlbro rleloqer. Ouepa\vu
rror.rcKa, BcraBKr4 Lr yAaJreHr4flvrux BpeMf, pa6oru.

1 7. Xeu-QyHKrIt4r4. Mero4 AeneHlr.rr. MeroA yMHoxeHrdfl .

l8.Xeur-ra6nvrqrr c orKpbrrofi a4peca\uefi. Onepaquz ror{cKa, BeraBKV Lr

y Aa;nell'trfl, u ux BpeMr pa6orrr.
l9.Bnlu xemllpoBalnufl c orKpblTofi a4pecaguefi. Jlznefinoe r4ccneAoBaHr4e.

Kaa4parurrHo e r{c cneAo B aHue ..{nofi noe xeruup oB aHvre .

Peilmuue-KoHmponu lW3
20. Branapnue AepeBbr rror4cKa" I-{enrpuposaHHsrft, up.auofi kr o6paruufi

o6xoA 6uuapnoro AepeBa rrorrcKa.
2 jL. EzHapnsIe AepeBb.a [ol4cKa. Ouepaquu [or4cKa 3aAaHHoro KJrK)qa,

MLrHr4MyMa Lr MaKcuMyMa. Bperrrx pa6omr.
22. Buuapnue AepeBbf, rror4cKa. onepaqzz ror{cKa npeAruecrByroqero u

rlocneAyroqero gJreMeHTon" Bpeiral pa6orrr.
21\. ButapHbre AepeBbf, rror4crca. Oueparlu{ BcraBxu. Bpevrx pa6oru.
2 zI . BuuapHbre Aep eBb.f, rroncKa. Onetrr aq r4fl y traneHrzx. B p evx p a6 oru.
21i. KpacHo-qepHbre AepeBb.rr. Csoficr:sa KpacHo-r{epHbrx AepeBbeB.
26. KpacHo-rrepHbre AepeBbr. lloeoporrr.
27. KpacHo-r{epHble lepeBbt. Ouepaqur BcraBKH (RB Insert). Bpevu pa6oru.
28. KpacHo-qepHble AepeBbf,. Onepaquf, BcraBKLr: BoccraHoBJreHrre KpacHo-

qepHbrx csoficre (RB Insert_Fixup). Bpevr pa6orn.
29. KpacHo-rrepHbre AepeBbr. onepaqnx yftanenkrfl (RB_Delete). Bpevr-r

pa6oru.
30. KpacHo-rlepHble AepeBbx. Onepa\vrfl yraureHr4fl; BoccraHoBJreHrre KpacHo-

qepHbrx ceofi crs (RB_Delete_Fixup). Ilpeur pa6orn.
6) nonpocbr K 3arrery c oqennofi:

1. f[onsrue zuIropLITMa. Kopper<rnocrr anropr{TMa. lorasareJrbcrBo
KOppeKTHOCTT4 C nOMOrrIbrO r4HBapr4aHTa qr4Kna.

2. Arropurrr,r coprr{poBrcrz scrasxofi (uocraHonr<a sal'a-glv, rceBAoKoA,
AoKa3 are Jrborn o Kopp er(THo crr4 c noM olrrlbro rrHB ap r4 aHT a qnxla) .

3. Alropnrv coprrrpoBKl4 BcraBKofi (nocraHoBKa 3ana-rtk\ nceBAoKoA, aHaJrkr3

BpeMeHr4 pa6oru).
4. MeroA AeKoMrIo3HIJvrv. Anropulu coprr4poBKr{ cJrr4.rrHr{eM (nocranonrca

3a4arrv, ncen4oxo4).



6.

5. AlropI4TM coprI,IpoBKI{ cJIIlf,Hr4eM: rrpoueAypa Merge (uocrauoBKa 3a.qarrr{,
[ceBIoKoA, AOKa3aTeJIbCTBO KOppeKTHOCTT{ C nOMOrrIbrO r4HBapuaH-ra rIr4KJra,
aH€utr3 BpeMeHr4 pa6omr).
Alropnrna coprl4poBKI4 cJII4rHr4eM: rporleAypa Merge_Sort (uocranonrca
sta4aqlr, noeBAoKoA, aHaJrrt3 BpeMeHr4 pa6orn c noMorrlbro peKyppeHTHoro
ypanuenun).
Accvulrorl{qecKat eSserrneHocrb €urroprrrMoB. Accurrrnrorr4qecKr4e
o6osHa.reHzq.
Csoftcrsa accI4MlrrorzrlecKl4x o6osHaqeHrafi. Acczurrorr4r{ecKoe
cpaBHeHr4e (rynxqzfi.

9" Accraulrrotl{qecKoe noBeAeHI4e qacro Bcrperrarouu'rxcr Synxqufi: rroJrlrHoM,
rroK€B are rrblr'afl QyHrqzx, lorapudlu, $ arcro pvan.

l0.Ilonsrue AuHaMI4tIecKoro MHoxrecrBa. Onepaqzu HaA AuHaMLrLrecKr4Mz
MHO)KECTBAMI{.

1 1.Creru. ldpunqzn pa6orrr. Peatrusa\ut creKa c noMorrlbro MaccrlBa.
llcesAoroA orreparlufi uag creKoM r4 rD( BpeMx pa6oru.

I2.Ouepe4z. Jllpunqzu pa6orur. Pea^utr3arlkrfl orrepeAu c noMorrlbro MacczBa.
Ilcen4oroA oneparlufiuag oqepeAbro r4 rax BpeMr pa6orur.

l.l.CnssHble crltlcKu. Heorcoprl4ponaHuufi ABa)KAbr cB.rr3aHHbrfi cnucor< 6es
orpaHl4ql,Irelefi. Onepaqura rol4oKa, BcraBKr4 14 yqaneHr4fl vr r4x BpeMt
pa6omr.

l4.CsssHHe crIIlcKH. I-{uxnz.recrcuit ABaxAbr cn.qgaHHrrfi cr7rcoK c
ofpaHur{I4TeJIeM. Onepaquvr rrol4oKa, BcraBKr4 vr y4anenzrfl Lr ux BpeMt
p a6 orrt. llp ezvryqe crB a I4 HeAocrarKr4 kr crroJrb3 o BaHvrfl orp aHr4 qurelefi .

lij.Ta6nzIIbI c tpruofi aApecalll4efi. Onepa\nu [or4cKa, BcraBKr4 14yAureHzrfl.u
rzrx BpeMr pa6orrr.

16.Xeru-ra6nuqrt c pa3pelxeHrleM xonnzszfi c noMorqbro rlenoqer. OreparJkrzr
lror4cKa, BcraBKI4 Lr yAaJreHlzfl u ux BpeMr pa6omr.

1 7. Xeu-SyHKqr{u. Mero4 AeneHr4fl . I\zlero4 yMHo}KeHr4.f, .

1[].Xeru-ra6tn:!l';r c orKpblTofi a4peoaquefi. Onepaquu [or4cKa, BcraBKrr 14

y Azuler^ufl Lr Hx BpeMr pa6orrr.
19.Brarur xeilI4poBaHufl. c orKpblrofi. a4pecaquefi. Jluuefinoe rrccreAoBaHlre.

Kna4parur{Hoe 14 ccneAoB aHue..{nofinoe xerxr4poB aHue.
20. Br,rHapurre AepeBb.a nol4cKa. L|enrpuposaHHrrfi, lpxvrofi v o6parnrrfi

o6xo4 6nnapnoro AepeBa rror{cKa.
21. EraHapHrre AepeBb{ rror4cKa. t]nepaqzu nor4cKa 3aAaHHoro KJrroqa,

MrrHr4MyMa v MaKcvrMyMa. Bperlx pa6o,mr.
22. Bunapuue AepeBbfl IroI4cKa. Onepaqzra roucKa rrpeArrrecrByroqero u

rrocneAyrouero sneMeHron. Bpeux pa6orrr.
23. BunapHbre AepeBbr rroucra. oueprarlr.rf, BcraBxu. Bpeur pa6orrr.
24. BunapHbre AepeBbr rror4cKa. ouepraqkrfl.y$aneHnf. Bpeur pa6omr.
25 . KpacHo-qepHbre AepeBbr. ceoft clsa KpacHo-rrepHbrx AepeBbeB.
2(i. KpacHo-qepHbre AepeBb.tr. llonopomr.

7.
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27. KpacHo-qepHble AepeBbt. Ouepaqnr BcraBKn (RB_Insert)" Bpevrr pa6oru.



28. KpacHo-rrepHbre AepeBbr. Onepaqzx BcraBKr4: BoccraHoBJreHrze KpacHo-
qepHbrx cBofiors (RB_Insert_Fixup). Bpevrx pa6omt.

29. KpacHo-rrepHbre AepeBbf,. Oile,parlnf, y4aneHufl (RB_Delete). Bpevr
pa6orn.

30. KpacHo-rrepHbre AepeBb.rr. Onepzrqr4fl, ylaneHr,rs: BoccraHoBJIeHHe KpacHo-
qepHbrx cnofi ors (RB_Delete_F ixup). Bpervrr pa6oru.

n) Cavrocrofl'reJrbHan pa6ora cryAeHToB :

1. lloAroroBKa K reKyrrleMy KoHrpoJrro r4 npoMexryroqnoft arrecrallIlI4.
2. llo4roro.BKa K [paKTr4qecKr4M pa6oravr u oQoplmenrae orrleroB rlo

pe3y,rrb'raraM r.r3 BbrrroJrHenus. KourpoJrb ooyqecrBJrrercr Ha 3aHflTr4flx B BI4.4e

AeMoHorparlurr4 pa6orrr rporpaMM Ha 3BM u ycrHbrx orBeroB Ha Bonpocbl
npeilol(aBareJrr no coAepx(aHr{ro orr{era.

3. Pa6ora c AorroJrHuremnofi nzrreprypofi no BorrpocaM, BbIHeceHHbIM Ha

caMocroflTeJrbHoe r{3yqeHLre. Kourponb ocyqecrBJr.rrercr Ha 3arrere.

Pzrcupe4eJreHne BuAoB caMocro.rrrerrrnofi CJIAM AI,ICqLI NJII4HbI :

P a-gAel Alrcqurrnr4Hbr

B seAenue B,4l,Icur{nnl{

7. yqE EH O -MET OAr4rrE CK OE I4 r,rHO O PMAIII{ OHH O E
OBE CIIEIIEHIIID AII CUI4IIJIIIHbI

a) ocHonHaq .rrreparypa
1. Cunror B.f. Arropnrurr vr crpyr,rrypbr AaHHbrx f3nerrponsrrfi pecypc]:

na6oparopHufi npaKrlrKyrvr. Vqe6noe uoco6uel Custor B.f., P.sgaHon IO.A.-
3nerrpon. reKc;roBbre AaHHbre.- EerropoA : Eenropo4 crcufi rocyAapcrseHHrrfi
rexrFroJrorir.reaKhfi yHr.rBepcurer LIM. I].f. Illyxona, 3EC ACB, 2013.-204 c.

2. Po6epr JI. Kpys Crpyrrypn AaHHbrx n npoeKrrrpoBaHr,re nporpaMM

fSnerrponnufi pecypc]/ Po6epr JI. ,Kpys- 3ner<rpoH. reKcroBbre AaHHbre.-
M. : EZHOM. Jla6oparop tlf, zuauuit, 20 I 4.- 7 66 c.

3. "(36opnzr 3aAarr no Kypcy "AnropurMbr 14 crpyKTypbr AaHHbrx" f3rerrponuufi
pec'ypc] : MeroA. yKa3aHurfl, I V.lL LIyanoy, A. IO. fony6ron, C. rc.
Cr<opo6oraroB. - M. : Vls4arerscrso MfTV uu. H. 3. Bayvaua,2013.

6) aono.rr HureJrbHafl Jrrrreparypa :

1. Anlopr{rMbr r{ crpyKrypbr AaHHbrx. H.osaq Bepcr4s 4nx O6epona f3nerrpoHnrtfi
pecvpc] lHnrcnayc Bzpr ; llep. c aHrrr. TKaqes (D. B. - M. : AMK llpecc, 2010.

2. Cyrr4yrcona T.O. Crpyrirypbr r4 €urroprrrMbr KoMrrbrorepnofi o6pa6orru AaHHbrx

fSnexrponsufi pecypc]/ Cyu4yrcona T.O., Banrrrzna f.B.- 3ner<rpoH.
TeKcroBbre .rlaHHbre.- M.:
Texnororufi (IATITYI4T), 20 | I .

I,Iulepner-VnunepcHrer I,InSopuaIII4oHHIIX

3 QSercrraBHocrb aJrropl4rMoB

Jlunefi srre crpyKTypbr AaHHbrx
Henr,trefi Hbre crpyKTypbr AaHHbrx

- 475 c.



3. Amr6resa B.f. Teopzx €IJIropLrrMon ['Snenrpounnfi pecypc]: yue6Hoe noco6ue
AJIfl cnerlr4aJrbHocrr4 050201.65
cilerqlr€rJrbHocrbro "I,In$opna urvrna" >>,

<Ile4aroruqecKoe o6paaonanue>>l
3nercrpou. reKcroBble AaHHbIe.- llepvr: Ilepucrcr.rfi rocyAapcrseHHtrfi
ryMaHarapHo-reAarorr4qecKr{fi yHznepcr{rer, 20 13 .- 125 c.

8. MATEPIIAJIbHO.TEXHI,IIIECKOE OEECTIEIIEHI,IE
Ar4CrItlrrrJr14Hbr

JlercqzouHble ayAI4Topr4vr, ocrarqd.uHbre AocKofi (4u MeJra r4JrH MapKepa),
gKpaHoM Anf, [poeKrlktoHHbrx cr{creM, npoeKTopoM r{ noyr6yrou"

Ay4uropuu AIrfl npoBeAeHLrf, :taurrrvtir, ocHarq€Hnrre
repcoH€urbHbrMlr KoMrrbrorepaMrr, o6le4r,rneHHblMr4 B

BbrrII4CJrHTenbHyro cerb Lr yKoMnJreKToBaHHbrMrr ueo6xo4zMbrM
lrpI4KJIaAHbrM nporpaMMHbrM o6ecue.reHueM.

<Mareuarura c .rlonoJrHrrrelrnofi
HanpaBneHr{e rroAroroBKr4 050100

Ars6resa B.f., llacryxoea f.B.-

coBpeMeHHhrMr4

noKanbHyro
CLICTEMHbIM VI
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