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1. IloqcuuTeJrbHafl 3arrucKa

'' l
flporpaulra pa":;pa6orana AJIf, rlpoBeAeHr4fl Bcrynr{reJrbHbrx krcrrrrraHLrir rpra

rlocryrlJleljvrl|r Ha ooyqeHue no [porpaMMe Mafr4crparypbr HarrpaBJreHr{fl noAforoBKr4
01.04.04 <llpurla4Ha.l MareMarl4Ka). (Dopua [poBeAeHrr.rr BcryrrrrreJrbHolo ucrrbrraHr{t
- MexAI,IcUI4nnI{HapHbIfi sK3aMeH B QopMe KoMrrbrorepHoro recrr4poB aHufl..

{enrro BcrynI,ITeJIbHoro I4crlbrraHr{fl rB[.rrerc.q Bbr.rrBrreH[e 3Ha:nyrir r4 yMeHr4fi
aSutypueura ro ocHoBHbIM Ar{crlr4urrr4HaM HarrpaBneH}r.rr no.UoroBKH 01.03:.Q4
<llprarn a4H af, M areM arr,r Ka).

3aAa'rn KoMrrbrorepHofo recrrzpoBaHLrfl orIeHKa gnanufi
a6nrypueHroB.

SKsaN{eH orreHr4Baerc-rr rro rrrK€ure 100 6annon.
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2. Co4eplKaHrre rporpaMMbr

IlporpamMupoBaHrre
Texuorolzs IIporpaMMr4poBaHr4Jr. Ilpoqe4ypHar rexHoJrorat

nporpaMMvrpoBaHr4fl. Ocnonuue lloror(eH]zr.rr crpyKTypHofo rrporpaMM]/IpoBaH]?rfl.
Crpyr<rypnrre oleparopbl vr crpyKTypHoe nporpaMMr{poBaHr4e. AnroprarMrrrrecKr4e
crpyKTyp u. C raruq e c Kr4 e Lr plz.HaMr4rr e c Kr4 e crpyKTypbr A arrH brx.

-flsrtK nporpaMMupoBarrvfl Python. Crpyxrypa nporpaMMbr, llepeneuurre 14

TI4rIbI AaHHbIX -f,3blKa Pythorr. Crpyrrypbr AaHHbrx: crrr4cKr{, cJroBapr4, Koprexr4 B

Python. Oneparoprt (uareltarzqecKl4e oneparopbr r4 pa6ora c qrlcJraMr4; oneparopbr
Ans pa5orrr c nocJleAoBalteJlbHocrflMvr; oneparopbr npr{cBarrBaHvrfl. npr4opr{rer
BbInoJIHeHH.t oneparopon). VcroeHrre oneparopbl norr4rrecKr4e 3Har{eHlrq, oleparopbr
cpaBHeHl4.f,, oreparop if ... else, I-{zxmr: r{HKn for, qzrn while, oreparoprr break u
continue. Crporcrz z crpoKonr're Synxquu. CuzcKZ, oilepawfir HaA cnzcKilMrr, rozoKi
4oSaelenue, yAaneHI,Ie, lrepeMeIrIeHI{e 3rreMeHToB crrr4cKa, coprzpoBKa crrr4ora.
flon,f,rze croBap-s, onepalluu HaA cnoBapflvrvl llou-srze MHoxrecrBa, onepar\Lrw\Lra[
MHoxecrBaMrr. O5:s-f,ereHlae $ynr<qrau, [apaMerpbr $yuxqura, Bo3Bpar HecKoJrr,Kr4x

sHaqeur4fi. Pexypcz-a.

O 6r e nru o - o p rr e H Trr p o B a H H o e rr p o rpa M M H p o Ba H H e
a\ -,, ^r.r,ur[4sKl4, uJIOBaprr, MHox{ecrna. cos4a.Hhe KJraacoB u o6r,exros. KoHcrpy]KTO'p

KJIacca MeroA _init__0. ZuxancylrflrJvrl FlacreAoea*r4e. llorruvrop$u:tr.
Kovno:uqu-a. lleperpysra oneparopoB. Crarra.recr<ue MeroAbr. Zlreparoprr.
feueparoprr. Mo4yilu v rlaKerbl. Bu4xrerr,r Button, Label, Entry, Text, I{adiobu-tton;
Checkbutton, Listbox, Combobox, Menu. llepernrorreHrre MexrAy Spefirvrarrlr,
[valoroerre oKHa. Mero4rt pa3MelrleHrax pack0, grid0, place0. Xolc'r Canvasrin
co3AaHI4e rpa$uvecKl{x npI4MI4rrrBoB. Co6brrz.s r{ MeroA bind0. Kapxac rrrpgri,r.{a
Pygame. Mo4ynr pygame.draw reoMerpr4qecKr4e nprrMr{rr{Bbr. Co6tnuq
KnaBl4aryprr. CoSrrrl{.fl Mblruz. Knacc Surface 14 MeroA b1it0. Knaccrr Sprite rz Group. r

OnepaquoHnbre cuc'reMr,r I :il

OuepaqraoHHa-s cl4crelv{a, onpeAeireHr{e, Ha3rfarreHr4e. Traurr oreparluoHHbrx
cl{creM. Oafinrr Iz KaraJlorz. O6onor{Ka o[eparlr4osHofi cr4creMbl Ocnoermre KoMaHAbr

pa6omr c Qafinonofi cvcreuofi LNIX. IloH-srue rpoqecca B OC. CosAqg,4qi; r
3aBeprrreHr4e npoqeccoB. Cocro.sHrae npoqeccos. Amopr4TMbr [naHr4poBaHvlfl npoqeoqgB.
Brlrecu-f,rorqee kr HeBblTecu-flIolqee nnaHr,rpoBaHr4e. Bsaz\ao.qeficrekre [poqeoqqB,
cocro{Hr4e roHKr4, Kpl{Tl{qecx:aq ceKIIzx. OpraHu3ar\krfl. rraM{Tr.r KoMrrbrorepa. llouflT.&re

nupryanruofi rraMflTrl V Bl4pryaJlbHoro aApecHoro rrllocrpaHcrBa. Cerlrenrsoo rr I4

crpaHnr{Hoe pacnpeAerreHrle naM-qTI4.

KounrrcTepH[,Ie celrr ;

Mo4eru B3alrMoAeir.crnus orKpbrrbrx cr4creM OSI. VpoBHr4 MoAerrz CSI. Crer
nporoKoJloB. Crau4apruue creKl4 IlporoKonoB. XaparrepvcrvrKLr BII.IHcJII4TeJIrHrIX

cr4creM. Texnororr4rr JroKarrbHr,rx cerefi. Texnorona-fl Ethernet. Ceresoe o6opyAeBarlllCIi
, i, t t.!).
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Crpyxrypa creKa nporoKonoB TCP/IP" llporoKorrbr IPv4 n IPv6. A4pecaqur u fe-
cer.sx. Tunr,r aApecoB creKa TCP/P. Kraccrr IP-a4pecon. I4cnorusoBaHl4e Maeo,,K.

flpunqunbr Maprupyrv3ar\lrkr. llpororonrr TCP z UDIP. Cereerte 3KpaHbI. 'IpaHcnaqul

Me)r{cereBbrx aApecos. Oro6poKeHr4e AoMeHHbrx r4MeH na IP-a4peca. llporoKoJl TLS.
lIIz Qpon anrze rp aS zra. Ayrenru $zrcaqzr. I-{u SpoBbIe ceprz Quraru.

Cucreunoe trporpaMMrrpoBaHlre
Kone.rHrre aBToMarbr 14 peryn.rrpHbre BblpaxeHl4f,. AnQanr,rr, c:fpoKa, t3bIK.

Ouepaqrarz HaA -rr3brKaMr{. PerynapHbre BblpaxteHrrfl, rlpuopfiTerbl perynflpHl'i4
oileparopoB. Anre6paraqecKr4e 3aKoHbr peryn.f,pHbrx nrrpaxeuufi, peryn-spHbIe

ortpeAeneHH-s. fierepnruHr4poBaHHbre KoHeqHble aBToMarbl: onpeAeJIeHtae, errogo6r,t

lpeAcraB rreHzlfl' qreHl4 exo4irofi crpoKlr, -a 3r,IK, orlpeAeJlreuufi AKA. i l,l .. I :;1

Konrer<crHo-ceo6oAHbre rpaMMarr{Krr. llopox4eHrae c I4cnoJIb3oBaHI4oM

rpaMMarr4Kr'r. llopox4euure c zcnoJrb3onaHrreM rpaMMarL{KuI. flepeeo pa^:5opb.

flpeo6pas oBaHLrfl. KC-rpanrMarr{K. Jleea.f, peKypcrr-fl v ee ycrpaHeHl{e. IIesas

$ axropras ar\vfl. K C - rp anrM arI4I(H.

Teopun ytrpaBJreHlrn
Ocnonurre roH-f,Tu.f, Teopuu ylpaBneHr4fl: MoAeJrr, unSopMallus, o6paruax;cB..flgb'e

y[paBneHrle, crrcreMa. Marelrau4qecKoe orll{caHkIe DJIeMeHToB crrcreMbl yrIpaBJIg.r+I48

npz roMorrlr4 auS$epeHrlr4anbHbrx ypannenufi. llpeoSpa:oBaHl,Ie Jlatnaca,ni,:,.Qn.Q

ceoftcrea. llepe4aroqHar rfynr<qur. Js6peM€I pa3nox(eHrrfl XeeucafiAa-KapcoHa..
r{acrorutre xapaKTepl4crvnu rranefiurrx crrcreM. Tunosrre AllHaMurrecKrre 3Ber{ih'8;

ycl4nlrrenbHoe 3BeHo, anepl4oAr4rrecKl4e 3BeHb-a, r<ole6areJlbHoe 3BeHo, I4H'rerpl4pyloqeje

ra au$$epeHrlr{pyroulee 3BeHr-a. CrpyKrypHbre cxeMbl aBroMarlz3l{poBaHHofi cucreubr

ynpaBneHr4.rr (ACy). OcuosHrre Br4Abr coe,4r4HeHl4.n 3BeHbeB. flpanurra crpyKrypHblx

npeo6pa:oeaHzfi. I4cnolrgoBaHue rpaSon Ar-s npeo6pasonaurr-fl crpyKlypHblx cxeM,

Teopevra Megoua (Meficoua). VcrofiqzBocrb v nepexoAHble npoqeocbl B ACy.
AnreSparaqecKr4e Kpr4Teprrr{ ycrofiuunocrl4 ACy. r{acrornrre Kpurepnu ycroitql4e-o,q$4

ACl/. t,

: t;,,i

HurerueKTyaJrbHr'I[ ana.nI{3 Aa HHblx

OcnoeHtre oneparlr4u c Maccr{BaMrr B nllmpy. Btrnonnenue clyvafrunrrY

cuwylttluit B numpy. Br,r.{r4creuue AOBepureJIbHbIX HHTepBarIoB c noMouIbJ-Q

rlrcrofpaMM kr MaecvBoB numpy. I4gereueHl4e crpoK tr cronroSqoB r'I3 4ara$peiznra
(ra6nraqrr) B pandas. OSte4raHeHr4e 4ara<fpefiuon. fpyuurapoBKa I4 a.rperlrpoBaHl4e

AaHHbrx B pandas. Bu:yalu: arJufl, AaHHLIX c rIOMotIIbIo 6u1rruorexu matplotlib'

Buzyatvzar\r4fl AaHHbrx c noMorrlbro 6nSlzorexu seaborn. Ocnonrnrre MeroAbI

odpa6orrcz reKcra e nltk u spacy: ToKeHI43aI{v{, creMMuHf, JIeMMarI43arJr4nl, qacrepe,9H,Qfl

pa3MerKa. O6pa6orKa r,r aHurtr3 pyccKofl3blrrHofo reKcra (ri,rop$onoru.reclfl4fr ananus,)ir

Su6nnorer<e pymorphy2. OcHosuue MeroAbI o6pa6orru uso6pa>xenr,ril B OpenGV+

Bu4ereur{e KoHrypoe zso6paxenrafi n OpenCV' ' 
':.
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KouqeuryalrbHafl (zuQonorzuecrax) cxeMa KaK TorrKa 3peHr4-fl npoeKT?rpoBrlr4Ka Ha
unSopnrarlr{oHHbre cB-rr3u Mex(Ay AaHHbrMr4. - .,,ri,:,;

Peraquonuax MoAenb AaHHrIX. Easonrre rroH.flTr{r pelxqzonnofi MoAenI.4Jl

orHoIrIeHI4e, aT'pu6yr, Koprex, AoMeH. Kffo.rH: rroreHrlr{aJlrurtfr, nepnzvubr-fi,
anbrepHarzeHrrfi. oyppofarsr'tfi. Onepaqrar4 penf,rlr4oHuofi anreSprr. Heo6'xoAr{Mocrb B

HcrroJrb3oBaHnvr 6as AauHrrx npr4 oSpa6orxe rln$opua\vrr4. r,i,
flp o exrzp o B aHI4e orHo[reHrafi . I]eno cr rro crb AaHHbrx r4 MexaHr43M e e p eanvrcarJyrw.

Bueururzfi Knloq. Mo4enr cyrr{Hocrb-cB.s3b. l3raur,r penpa6orrcu 6az AaHHljrx. CnocoSpr
oro6paxeHuq KoHIIenryaJILHbIX cxeM. Turnu cs.f,sefi Mex{Ay orHorrreHnnwwi oALrH-K.

oAHoMy, oAI4H-Ko-MHofI{M, MHofHe-Ko-MHorrI4M. (Dyur<qr,roHaJrbHble v MHoI.o3HarIHBre

3aBl4crlMocrra. Hopntanv3arJvrfl orHolrreHuit. l-4 HopnraJrbHr,re $opnrr, HOBIK.
llpeo6pa:oBaHlle cxeMbl AaHHbrx B $r.rsuuecryro MoAenb: crporra(r<opre>4_re),

cror6qrr (arpu6yrrr), ra6r.aqrt (orHourertux), aBfl3tl Crpyrcrypr4poBaHHbrftr,;.flBro.IK

3arpocoB SQL. -flgrrr< orpeAereHuq AaHHbrx. -fgrrr MaHrrnynprpoBaHtrfl. AaHHrTMI{,
Kouau4u co3AaHI4q cxeMbl, ynpaBJreHvrfl. Aar;JHbntz, nsrSopKu r43 ra6rrwJ. opfaHrasallvrq
3anpocoB. Vnopx4orleHHble I4r-IAeKcbr r4 xer[-laHAeKcLI. 

.,:i

Teo pun crrcreM r{ MareMaruqecKoe NroAeJrr{poBaHrr e t I'l
3noruoqu[ crIcreMHbIX rlpe4craBJreFrr4fi. OcnonHbre cocraBr-srcrlue cncreMHolg

aHaJru3a. OcuoeHrre onpeAerleHuf, Teopkrr4 or,rcreM H cr{creMHoro [oAXoAa. .llourlllltl;
xapaKrepr{3yrorque crpoeHl,Ie v SyHr<qr,roHprpoBaur4e crrcreM. BnArr vr Soprrnu
lpeAcraBrrennfl, crpyKTyp cr{creMbr. Knaccrz$vKar\ufl, crrcreM. CracreuHr.rrg

3aKoHoMepHocrn. Kparr<ax xapaKTepvrcruKa MeroAoB crrcreMHoro aHaJII4sa. I1po6ne1441

r{ccneAoBaHnfl. crroxrHbrx cr4creM. Oupe4eneFrr4q roHrrklfl MoAenra. ,4ocrol4HcrBa Mqrq[a
MoAenr{poBaHvrfl.. Knaccra$rrKar\r4fl. ruo4erefi, Tunrr MareMarllqecKl4x uo,4eleft;,,I{raio.Q

aHarrvrvrrecKkrx uo4enefi. zMl{T€rr{r4,oHHbrx uo4erefi. llpr,rnaepu adcrpaxrHr,ix
Iro4elefr. Klacc Marepuan vro.qeneil. Kra6epnerr4rrecKr4e MoAenI4. Ceofrcrea
uoAelefi. A4exnaruocrb MoAerrv tr ee orIeHKa. Knaccu nepeMeHHbIX B Molent{x. AHanihg

r4crr4HHocru MoAenra. KoHrponb MoAenefi. OcuoBHbIe roHfl'tvl. rr cBeAeHIa.s e odracr,pl

ra4eurvrQzKar{uu l,roAenefi" MeroAu npvHflTLrfl. peureuzfi B ycnoBr{qx. pl4cKa,,:r4\',|t{)

Easrr AaHHbrx
He:anucuMocrb AalrHbrx. llporpanaMHa-rr

.i,i

anIIapaTHa_s He:laBHclrMocTr,.

ycnoBr{f,x HeorlpeAeJIeHHo cTI4.

HccregoBaHI{e ouepaqufi
[ucrcperurre lrasefiHbre MoAeJirr: Tr{rrb,r 3a1aq H MeroAbI pelxeHr{-f,. lWeroA eered}l:t

14 rpaHr4rl, MeroA 1vrHauvrrrecKoro nporpaMMLrpoBaHnfl". 3aAaqv o HaxoxAeuilfil4

orrrr4MaJrbHbrx rroroKoB r{ Maplxpyroe. Mo,4erlu cereBoro IrIIaHVpoBaHr4fl lI yilpaBnettti, ;
AerepMr4Hr4poBaHHbrfi ceresofi rpaQrzr< rr ero BpeMeFIHbIe lapaMerpbl. Bepo-aruocrHBle

MoAenu r4ccJreAoBaHvrs. onepaqzfi. Crac:reurr ru6erru Lr pa3MHox:eHvrfl vr pix

MareMarr{qecKoe o.rrr4canvte. Cracreurr MaccoBoro o6cnyxuBaHLrfli rrrrlbl i lJl

Bepof,THocrHbre napaMerprr. Teoperuro-r4rpoBble MoAenI4 l4ccneAoBant4fl. oneparryaili

:'J i:t.
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Perueuve Marpr4r{Hofi zrpu B r{r4erbrx crparerrz{x rT B cMeIrraHHoM pacrxl4peHrrlz.
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llorpeurrocrl4, npercraBJreHr4e upra6nuNeHHbrx rrr4ceJr, orIeHKa norperxHocrefi;
Kopperruocrr v oSycnonneHHocrb Brrr{rlcrureJrbHbrx 3a4arr, rcriaccuQuKarlr4Jr
r{r4cJreHHbrx MeroAoB. Mero4rr nlluSluxeH:afl ra6luqurx $y"nuzg,
r4HTep[on-rrIIHoHHbIe MHororrJreHbr Jlarpanxta. z Huo'roHa. tr4nrepno nflL\vfl; cnnafinarurg,

IzlHrepnorzpoBaHr4e c KparHbrMr4 y3JraMr4,, MHororrJreH Spurara. Anupor<cuwauvi
MeroAoM Har{MeHbrrrr4x KBaApilToB. Pannorvrepuoe npn6nr4xeHue $ynKrlufi, ntrorouneriti
r{e5r,ruresa. r{ncrenHoe audlSepeHqr4poBaFrr4e, pa3Hoc'lHbre Sopnrynu. r{ucrennoe

r{Hrerpr4poBaHr4e, KBaAparypHbre $optry
perxeHr4.s rusefinrrx anre6par4qecKr,rx ypaB
r<opuefi. OSycnonneHuocrb cr4creM Jrr{He

odycloueHHocrrr. VteparyvoHHbre MeroA
vreparJtrw perueHr{q cr4creM ruanefinrrx iure6pazqecKr4x ypannenufi. llorHa-fi i}iE
-uacrLr-r^:nafl, upoSrenra co6c'reeHHblx 3Harrennfi: crerreHHofi nrero.4, Meroq epaulenzfi,
Mero4rr pelreHrr-f, uenuneiinrrx ypannenufi: MeroA npocrofi krreparp4kr, MeTg1

Hrrorona. MeroAu perxeHr{fl 3ap.aqu Koruvr. MeroArr perxeHkr-fl KpaeBbIX sap.a'u, r,{erg{
rrpr{cTpenKrr.

TeoperuuecKaq MexaHHKa ,r.'t,..r,1t,;J

Bne4euze B Kr4HeMarurcy. llprnouarrefiHoe r4 Kpr4Bonr{Hefisoe ABa)KeHI,Ie to.uct
PasroxeHure cKopocrr4 14 ycKopeHr4.rr Ha paArralrbHyro v rpaHcBepcannrry,rc
cocraBJr.fircqr4e. MexaHz.IecKa-q cr4creMa. OcuoeHrre ABvr>KeHvrfl TBepAoroir,cendi
lllocrouapa[nerrbHoe ABrrxeHr{e. [nzx<euue rBepAoro rerra oKoJIo HenoAszxHoIZ

Tor{Kr4. Croxuoe ABrl)KeHr4e rBepAoro reJr€r. ferzxeuze cBoSoAHoro rBepAoro rer{,
CloNuoe ABr{xeHr4e roqKr4. Onpe4ereFru.rr pr aKcrroMbl erarI4KI4. Czcreua ,caii?

npunox(eHHbrx K oAnofi TorrKe. CxoA.srqraec.f, crurJrbr. TpeHrze vr cBflsv c,,TpeHr4aMl

llapannelbHbre cr{Jrbr. I-{enrp rtx{ecrll. Motr,tenr errrlbr, Teoprzr nap. OHcreua cl,ut;

nporr3BonbHo pacnoJrolr(eHHbrx B rlpocrpaH(lrBe. Vcronz.q paBHoBecurs. cLrereMbl cr{JI.
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