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l. floqcHureJrbHafl 3arrlrcKa

llporpan'lvra paspaSoraHa rrtx npoBeAeHr4.rr pcrynrnreJrbHbrx zcurrranzfi npLr
nocrylrne]F'r4kr Ha o6yveHze Iro [porpaMMe uarzcrparypbr HanpaBneHr4-f, rroArorotsKr4
0L04.02 dlpurta4uax MareMarrrKa 14 znsolnarlrKa). @opvra npoBeAeHr4-rr
BcTynZTeJIbHoro I{crIbITaHI{.fl MexAlrcqunnzirapnrrfi OK3aMerr B Sopiue
KOMIrbrOTepHOf o TecTrrp oB aHt4fl .

I{e"rrr ro Bcryrrr4TeJrbHoro

aoHTypHeHTa IIo ocHoBHbIM AZcrIr{rrJrr4HaM HalpaBne}rr4-s noAroroBKr4
<flpzxna AHafl M areMarrr xa z zn$ opMarr{Ka).

3aAaqn KoMrrbrorepHoro
aSurypueHToB.

3rcsai\aeH orleHrrBaerc-f, rto rr]KaJre 100 6annoe.
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2. Co4eplmaHr{e upor$anrrr.rur

{racrcperHaq MareMarr{Ka
Eynenu Synrqraz. KoutrouKul4l4 r4 r4HTepBarrbr B Bn. llpeArroJrHbre Kraccrr e p2.

lloluora. Kpzrepzft llocra. @yuxqzrz k-sHa.rHoh no."n". Czcrr:naa poccepa-
Typr<erra. lloluora B Pk. Coce4nrzft KoA fpe-a. Ko4rr Xeuruznla. KoHe.{Hrre
aBToMarbI. [raarpaMMbl Mypa. KanonIE.{ecKHe ypaBHeHr{.rr. Kracc qacrr4rrHo-
peKypcl'IBHbIX Qynr<qzfi. 9acrzqno peKypcr4BHbre u rlpr4Mr4rrzBHo peKypcr4BHbre
$yHxqurz.

Teopua cJrolnHocrrr Bl,rqnclenufi
BrrqzcrareJrbHa_q cJroxrHocrr npo6nev. Knaccrl p, l{p, AI?C, NpIt.
llpuveprr NP-rpy4HbIX 3aAav. MarpozAbr. Te{per,aa PaAo-3lrraoFrAca. fpa$onuf,

MarporrA 14 anropr,rrv Kpacxana. I I

Teop ur aJr ropr.rrMoB rr MareMarrc qecKaq Jrorr{ Ka
L1c'rucreut4e BblcKasrrnaHzfi, Czcrenra aKcr4oM v recrparfl Sopua6Hofo BbrBoAa.

Jlorzr<a rpeAl{KaroB. Maruzua Trropzura. BrrquCnuNmre Synrqzz, pexypcupHbre
Qyurqzn. Tes zc r{epva. Hep asperur,rMbre rlnropr4rM"u$ rnr. np#rr.*ur.

IlporpamMr{poBaHrre
Texuonorzs [porpaMMrapoBaH

nporpaMMkrpoBantrfl (anropururr * crpyK
froJroxeHr4_f cTpyKTypHOfO nporpaMMr4
crpyKrypHoe rporpaMMr4poBaHr{e. Anrop
4;aHal'rll.recKrre crpyKTypbr AaHHbrx. C
MHoNecrea v cuoco6rr r4x npeAcraBJr
npeAcTaBrreHnfl.

OStexruo-opr4eHTr4poBaHHoe nporp
nonrrMop$zsu, I{HKa[cynflr\Lrfl, HacJreAoBaH:ae. lleperpy::xa v repeonpeAeJreHr4e
Syur<qufi, BI4pryaJIbHbIe QyHr<qzu. lleperpy3Ka onepaqufi, rpaBkrrrir nepefpy3Kr4
onepaqufi, llapavrerpz'recruft nonl4Mop$u:u - ura6noir"i 6y"nq"fi, nnu..o". ,l

flsrtK nporpaMMvrpoBaHvrfl C++. Perypcu.a. grzonoprr(l anropr4rvrr. AlroprrrMbt1I
coprr{poBr<4. CrpyKTypbl AaHHrIX (uaccnnrr, cnzcrcd'). BuuucJruTeJrbHr}fl cJro}KHocrn
anropl4TMoB rI MeroAbr ee oIIeHKrI. Alropzrubr Ha rpa$ax (o6xo4 rpaSc,n r4 AepeB-beB;
rlor4oK rparuafiruvrx uyrefi). Alropurrrlr,r
rpofpaMMr4poBaHr{e.

OnepaquoHHbre cr{creMbr
OnepaqrzoHHa.f, cr{creMa, onpeAeJre

cr4creM. @afitrr r4 Kar€L[oru. O6onor{Ka or
crzcreuofi trNIX. lloHqrrae npoqecca B oC. cos4aurae ,u
c o cro-sHze np ou;ec con. Anropr4TMbr rrJraHap oB aHtrfl np oqeccqB.

brrecH{roruee nJraHupoBaHrrq, Bsllnnro4eftcreue npoqecco.ts,
cocrof,Hrre foHKI4, KpHTI{iIecKa-q ceKI{Iar. OpraHr43arlz[ rraMflTvr KoMrrbK)Tepa. lloufl.rf4e



u
)

Br,rpTyanbHofr raM_rrTrr kr Br4pTyanbHofo
cTp aHr4rrH o e pacnp eAeJreHr4e [aM.rrTr4.

KorunrrorepHbre cerr{
Mo4elr B3ar4MoAeitcr.rl;ux orKpbrrlrx

nporoKonoB. Cran4aprurre creKn [poro
cr4creM. Texnolorr4r4 JroK€urbHbrx cerefi.'Ie
Kovlryraropbr z Maprxpyrz3aropbr.

Crpyrrypa creKa rporoKorros TCp/I
cer-f,x. Tvnrr aApecoB creKa TCP/IP. K
flpzHqrzubr Maprxp yru3arryv. llporoxonr,r
Mex{cereBbrx aApecoe. Oro6paxeHr4e AoM
IllzSponanze rpa$zxa. Ayrenrnszxaqux.

Cucremuoe rr porpaMMr{poBaHrn e
Koue.{Hrre aBToMarbr vr pefyrr

Ouepaqzz HaA -f,3brKaMr4. per-ynxp
oreparopoB. Anre6paraqecKr,re 3aKoHbr
onpeAeneHr4tr. ferepvzHnpoBaHHbre KoH
np eAaraB lreuzrfl., lrreHr4e nxo4uofi crp o Krz, s

Konrercruo-ceoSoAHbre rpaMMarr4
fpaMMarrzKrr. llopox4euue c zcrroJrb3o
flpeoSpaeoBaHr4-f, KC-rpanaMarr4K. flenas
$ arropus awrfl KC-rp anrMarr4Kr4.

Buqnc.nurerbHaq reoMerpr{q H Ko rrrbrcTepHan rpaenrca
BrFlucrzreJlbHat feoMerpl4.rr. Alropzruu BblqLrcrzrelruoii reo

uerorll4creHnrrfi arlropl{TM rlocrpoeHl{r lpxnrofi v oKpy)KHoc:fr4, anroprrrM
npl4HaAnex{Hocrl4 TotIKV MHoroyroJIbHLIKy, pzaHfynf,i,lzx uuoroyronbHuKa, aJrropr4TMbl
y AaneHLrfl HeBr4Ar4Mux rp auefr .

" i.-KonrurrcrepHa-s rpaSur<a. llonopor, nracurra6"frouu"tz., cMeqeHr4e, 3epKarrbHqg
oro6paNeuze BeKTopa Ha rlJrocKocrrl v B npocrpaHcrBe. ZHr:epno iru^, u
annpoKctrMarJufl Tor{eK Ha IIlocKocrl4. Kpunrre Iiesre. llpoerqzz. Ocnerrleune.,
@paxramr.

ApxurercTypa KoMrrbrorepoB , r, ..1,.,:crpynrypa 3BM So" Hefivrana. rlpe4craBneHr{e raHHbrx B neMrrr-I{;r:
KoMnblorepa: upxnaofi, o6paruuft n AononHzTerpHrrfi KoAbr. llpre4cranJreHr4e.;.r
BeqecTBeHHbIX AaHHbIX, TOr{HOCTb BbIrII4OleHrzfi. OcHbBbr .f,3brKa accenabnepa AT&T1r
xB6-64.

BassI naHH[,rx
PelxqzoHnrre CVBtr, ux npezMyrrlecrBa r{

AaHHr,rx. I_{elocruocrr AaHHbrx Lr MexaHr43Mbr
ornorueuzfr, Hoplaanz3arJr4fl ornourenzfi. 1 -

l.ati.:
'j .ri

ne4ocrarrcu. 3ranrr praspa6orxrz 5iq;
ee peanusar\vv. llpoercrzpoBaHr4e
4 HopMarrbHbre Sopuu, HOEK.
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llo4cxeubr rroJrb3oBarenefi. Cnoco6rr 0106 'i'-
Tnnr,r cB{3err MenrAy cytuHocr flMvr: oALr
MH OfI4M. Itnro.IH : [epBLIrIHbIe, yHuKaJrbHbIe,

Crpyxrypr4poBaHHbrfi .fl3brK 3anpocoB
ynpaBneHr4{ AaHHbrMr{, Bbr6opKrr r{3 Ta6nr4rl. .:

AHarl,ts AaHHbIx
llpe4napzrenbHa.rr o6pa6orr<a larrHb rafl crarrrcrB}{3yanv3arJLr[. llapanaerpr4r{ecKa{ cr taTr4cTr4r{ecK

erarLrc'tvrrecKr4e Kpr4Tepr4rr. fznoresbr o pa .oppetaqzx,
Koppen.sqvu v MHoxrearnenuofi AerepMr{Ha ) rarlHoir u

llccre4oBaHrreonepaqufr r;I i;iri

{ucr<pernue lnnefiHble M.A.JII4: Trrrrbr 3aAaq rr MeroAbr perxeHr4tr, Meror u"r,"|,;i
aMr4rrecKoro [porpaMMupofrauux, 3a4avn o uaxoxAeruau
Maprupyroe. Mo4eru cereedrro rrJr&Hr4poBaHLrr u ynpaBn enin;
eeofr rpa$zr kr ero BpeMer

MoAenr{ r4ccneAoBaHnfl onepaqrzfi . Cuc
MareMarr4qecKoe orll4caHr4e. Czcteuu
Bepo.rrrHocrHbre lapaMerpbr. Teop
PeureHrae Marpr{r{Hofr arpu B qr{crbr

perpeccr4r4, oqeHKa sHaqzMocrr{. )In
Ir4crrepcr4onnrrfi aHa[r43. cvMM
Knaccu$rzKarlvr: nznefiurri o^
o6re4zHe HLrfl , Lrr eparlkroHHbre M
ypaBHeHr4_s TeHAeHrlr{v, MOAeJrr4 rrpofr{o
-flsrrK Python r4 ero r4HcrpyMeHTbr aHaJrr{:ia
c AaHHbIMn,6u6tuoreKr,r c'rarvc'tvrlecKofo aHarru3av rwr3yuTv&ar\vv. r;,;)

: -1 
. ,;

Cncreiuu r{ MeroAbr [puHqrr{q pe[euufr ,;.;
3aila-Iu o6yveuzx ro npel{eAeHraM. @ynqcqzoHaJrbHa{ 14 Bepo.srHocrsa.fi

[ocraHoBKI4 3aAarru o6yveuvr no rrpeue reHTaM, odHoeHr,re Trrrrbr 3a,qarr o6yveuwra,i

l-;;;;i;;i;#;@ynxqrax norepb Lr Mero4 
'uHvroor43ar\vn 

3Mrr4pzqec*ono
pacKa. llepeo6yueHr{e Hocrb. ,,r.fiEafrecoecxze rQzxaqzz. @yHxqr{oHaJr cpe,qHero pr4cKar
onrzvalbHoe 6afieconcKoe peuarcu{ee ilpaBrano. llprair.tl".r ooun.rryMa arrocrepzopnoftBepo-f,T rrJlorHocrz pacupeAeJreHr4-rr. Heuapavatp"tarr.uuKJIaccu KprrMl4Hanrsufi aHaIrLr3. Paslenenue cMecr4
PacnPe alrraJrbHbrx

Merpu.recKlze arrfopr{TMbr Knacc
xnaccuQuKarop. Mero4 6rtuxair-.ur4x coce
s.npa. Mero4 noreHrlrz€urbHbrx $yuxqufi. l{o
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Jfureparypa Arq rroAroroBKu

3neKTp o H ur.rit / I f asr : oneKTpoH uo -6u6 rtuot."r]ar ckr creMa. 
- UFiJ_ :

- (Brrcruee o6pasonanr.re). 
- ISBN 97g-5-534T01180-7. 

- Texc.r.:

1. Llleseren, K). lI. {zcicperHa.,r MareMa uoco6ue / IO. |I. [I.".n.". 
]

- 4-e vrs[,., crep. - Caurr-llerepdyp _ SgZ ISBN g7B_5_ ,

8114-4284-3. 
- Texcr: elexrponrrrrfi couso_6z6nr,roreqnar : ., !.,.,i

2. fucrzH, B. E. I

Ilaczu. 
- Mocr<s a : Llzlatelrcrno IO

o6pasonaHue). 
- ISBN 97B_5_534_00

_ 9pufr fcafir]. - URL: https://u{ait.rull
3' cy4ounaron, c' B' {zcxp.itu" MareMarrrr<a: yire6n'.K 14 rrpaKr'rK:/M 4n.a nyson /c. B. cy4onnaron, E. B- 

^on.{vHHr{KoBa. - 5-e frr4., r{crrp. 14 Aorr. - Mocxe a. ,,,

-279 (Brrciuee o6pasonanze). _ ISBN 978_
eKrpouHbrir /l OBC [Opafir [cafir]. _ URL: : : ,,:

4' Eerapena, H. A. ,{zcrperHar MareM urLrKa: yve6fioe noco6ze /H. t\.Eexapena.

;":,""""":f-1ry i "TT:gl ?, -_ _ 
t) 

:. 
_ rs B l{ s 7 B _ s _ 7 i 8 2 i g s,z _ + ...,- 1 gx 6i z, i

5.tupu"""no",IoffitTeMaTI4Ka'3plauHI{K:ye5rroenoco6zeAn'
By3oB / Io' B. Tapaunrax Moexsa: zs,uare*crn. Iop fir,20,.20.- 3g5 c. ,,'

3neKrpoHusrir // 3EC lopafir fcafir]. - uRL: ws:ilurait.rurbcoder4506276' Tapauuuxon, Io. B. {zcxperHa.r rar"rur"nu" 3r,4u.nunx: yue6Hoe ,,oco 6ue n.on
Zs4areircreo lOpaiar,20lZ0. _ 3g5 c. ,

8-5-534.1t) 1 I BCr-7. 
- Tei<cr,:

7. URL: l!4{S!1qrait.rulbcod,el4506z7,::ri,.i:j"iil

yve6uoeuoco6zeAl'By3oBtro.M.xyf"""p"T:1ffi :';"6';'#"j,ff H:oJ#ll."
- 2-e H3L., 14 cnp. r{ Aorr. - MocKe a : LlgtareJrbcrBo H)pafir, 2020,,_ 3 1 g c.(Brrcruee o6pasonaHze). 

- ISBN 978-5-534-0627g-3. 
- Texcr : orreKrponnrriill 9BC lOpafir fcafir]. -tlRl.:hles"//uraiuubpd det452t94

B. BafrHrurefiu, Io. B. MarenrarzqecKa.f, norr{Ka 
" 

i;;;; alip"rro' : yve6rioe
uoco6ae / Io. B. Baftn'rrefin, T. f. llenrrcona, B. z. BafiHrurefiH. __
Kpacnoxpcr< : c(DV,2019. 

- 110 c. - ISBN'97g-5-76,3g-4076-6. -- Ter<cTli: .: ,

3neKTpoHustir /l Jlarm : sneKrponno-5z6nr40TeqHp, cr4qTeMa. _
[IRL: https://e.lanbook.com/book/1575g5 

I i9' cxopy6cxuir,B. z. MarevrarurrecKaf, norrrKa:yue6Hurc r4 npaKTLrK),M 4nx nyaoe IB' 14' cr<opy6cr<uir,B. z. rlon.sKon, .A. f. 3rmol. - M,ccnnlu , wrourerrbcrBo
brcrree o6pasoeanve). 

- ISBN 978-5-534-01 114-,
3EC lOpafir fcafir] _ URL: t

feyr, K. rI. Marenaau4rrecKa.f, Jrorr4Ka u reopzrflarr'opr4 TMon : yve6uo_
MeroAHr{ecKoe rroco-6ue IK. JL feyr, c. c. Tzron. _ l}<arepzu6ypr : ,2077. _

10.
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85 c. - Texcr : sneKrposurrft ll J[aas: sJreKTponuo-5z5nr4orer{Harr cr4creMa. -URL : https ://e. lanbook. com/boolql l2l3 gg
I 1.Hono>xr4JroB, O, |I. Apxzrerrypa r(oMrr lacrr 1 :

yve6uoe noco6ze An.rr cpe4Hero upo$e 1x I O.il. " /

HosoNr4roB. 
- Mocxea : Zs4arelrcr

(llpoSeccr4oHaJrbHoe o6pa:onanue). . _ TeKcr .

sneKrpoHusrir. ll3EC lOpafir fcafir] , Iel45652I
1 2. HosoNr{JroB, o. |I. Apxzrerrypar(oMrrbrorepHbrx cr4creM s 2 \. rracrs 2 :

yve6noe loco6ue In.fl cpeAHero npo$eccr{oHaJrbHorc) o6pasonarrvts lO. |I.
HoeoxzroB. 

- Mocxsa : I,IsAarerrrcr
(llpoQeccaoHarrbHoe o6pasonaHze).
oneKrpoHurtfi ll3EC lOpafir fcafir].

13. Ky4rzH, A. B. Apxzrer<Typa I4 orreparlr4oHHbre oucreMbr naparnen'Hbrx
BbITTI4CJIHTOJIbHbIX crrcreM : yue6uo-MeroAurrecir.oe uoco6yre / A. Ei. Ky4zu, A. B.
Jlznen' - Hraxtuzfi HoeropoA : ITHfy uu. H. tr4. Iotia'leBcKoro, 2007. - 73 c.

- Ter<cr : 3neKTpouurtfr ll llarts: gneKTpouno..r6uSluoreqHa.f, cr4oreMa. 
- URL:

i4, ToncroSpon, A. lI. Apxzrerrypa oBM : yue6raoe roco6ze An_s clpeAHero
A. lI. Tong,roSpoB. 

- 2-e us21., prcnp. r4 Aorr.
2020. - I54 c. --(llpoSeccuouarrbHoe
13398-1. -r Terccr : 3neKrposuufi ll 3BC

Iop aft r fcafi r] . - http s : //urait. ru/bo ok/arhitektri:ra- evrn-4 5 9 0 0 9
15. llasron, JI' A' Crpyxrypbl iz aJlropr4rMbr o6pa6orr<rz AaHHbrx : yu,:6Hzr< 4rr ,i

By3oB I Ir. A.llannon, H. B. llepnona. 
- 3-e ui,a,.,crep. - caurc:r.llerep6ypr :,i.

JIaun' 202I ' - 256 ISBN 978-5-8 114-7259-8. -- Texcr : 3ileKrpo ttur.fir ll
JIaHr : 3neKTpouno-6rz6nlrorer{Haf, cr4creMa. - URL:

16. Kouosa, E. A. AlropnrMbr r4 rrporpaMMrr. flsrrK C++ ; yve6uoe loco6ze lE. A.
Konoea, f . A. llorrar. - 5-e Lr3A., crep. - Cdurr-llerep6ypr : JIaHr ,2020. ,

384 c. - ISBN 978-5-8Ir4- 5431-0. - Texcr : orreK'rpouHrrfi ll Inass i ,,

o JIeKTp o H rto - 6u6 tmoreqH a-f, c t4 creMa. 
- 

IIRL :

https : //e. lanbook. com/b oold I 407 3 0
17. 3larouolrcrufi, A.M, llporpalrMlrpoBaHr4e: TrnroBbre 3aAar{ , aJrr.opr4TMbr,,

MeroAbr : ll2+l I A.M.3naronorucrnfi. - 4-e zga. (en.). - Mocxna : Jla6op aropnn
zuauufi,2020. - 226 c. : vr. - PeNrarr Aocryrra: fro no4nzcKe. - trlI-:
https //biblioclub.ru/index.php?pa.ge:book &id:L2287 3

18. AHapvraHoBa, A. A. Alropzruzrca\vrfl r4 rrporpaMMZpras4nze. llperKrr4KyM :

yve6noe uoco6ue I A. A. AH4pzaHona, I. H. I,lcnrarr4rroB, T. M. IV[yxrapoBa. -caunr-llerepSypr : Jlaur, 2019. -- 240 ISBN 979-5-g 114-3:\36-0. - Ter<er
: 3neKrpousrtfi ll [aus: oneKrponno-6z6lnoretlHa.q errcreMa. - IJRL: ,

https ://e. lanbook. com/book/ 1 1 3 93 i.
19. MaprbIHIoK, IO. M. Alropurirabrvra.narrvs cnoxrHocrr{ :yue6Ho- MeroAr4r{ecKoe

noco6ne / Io. M. Mapruuror, B. C. Banrrcona, C. B. ,{aHzneuKo. - T'yna :

TfIIy, 201 B. - 72 c. - ISBN 978-5- i041454;8-7 . --Tercr : eneKrpouu;;rir I I :l:



Jlanr : 3neKTponno-5v6ruloreqHaJr crrcreMa.

- URL: https://e.lanbook.com/book/1 1 36 I 3
20 . 3 aituen, M. f . llporp avrMap oBaHr4e : crpyxrypHo e np o rp aMMr4po' aHr4e,

3afiqen ; Honocu6upcrcufi
pcr4rer. - Honrocu6zpcrc : lfosocu6 upcxiia
pcr4rer, 20f6. - 103 c. : r{J-r:., ra6l. _

' ' ,.-:

27 ' CucreMHoe I{ npHKJIaAHoe nporpaMMHoe o6ecrre.{eHae : yue6uoer noco6ue I
cocraBr{rejlruLr. A. Xypaudna, Il, K. Kopueen. 
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