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f . iloqcHrrreJr[,Haq 3a[r.tcKa

llporparraMa Bcrynl4TeJlbHoro rzcrrbrraHr4r rro c[equaJrbHofr 4racqr4nJrr4He Anrr

rlocrynneHnfl B acnupaFlTypy pa3pa6oraua grrx a6utypr4eHToB, r4Merour4x Bbrcrlee

o6pasonaHi4e He HI4xe clel{Izanl4Tera r4Jrr,r Marrrcrparypbr r{ Aocrr4xeFru;"x n uay,tnofr
pa6ore. OSyvenrze ocyulecrBJr-f,erc-f, B o.rHofi $oprue. Cpon ilonyr{eHr4fl

o6pasonaHu-s cocraBJrrer 3 ro4a.

I-{enr,ro BcryrIHTeJIbHbIX HcrrbrraHr4fi s acnupaHTypy .flBrr-rrerc.f, onpeAeneur4e

ypoBH{ IIOI|OTOBJIeHHOCTI4 nooTynarcqefo K BbrnoJrHeHr4ro Hayr{Fro-

rlccJreAoBareJrbcKofi AesrenrHo crl4.

flporpavrvra BcryrII4TeJIbHoro 3K3arv{eHa HarrpaBneHa Fra rrpoBepKy 3laHa;+
a6utypueHToB rlo ocHoBHbIM BonpocaM Teoperur{ecrofi uH$opnrarnKu, MaTrrl4Hll,'oll?.

odyueHrax, [pofpaMMrzpoBaHr4s. ,r !,,, :r

@ opua rrp o BeAeH vrfl. Barynr4TeJlbHoro HcrrbrraHr4.f, - ycrHbrfr s rg aiueu.
, iLi .;i

Kpurepuu orIeHr{BaHVfl .i,:,..
SKsa\aeHaqzouur,Ifi Surer BKJrroqae'r rprr reoperr4r{eaKr{x Bonpoca. Pesyrr,rar

I4crrbrraHr{-s orleHzBaerefl or 0 Ao 100 Sannoe.

90 - 100 6annoB - rIoJIHbIe, vcqepnbrBaroulr4e olBerbr Ha Bolpocrr) orJrr{.r5pg

BnaAeHI4e repMl{Honotzefi, nocJreAoBareilbHoe 14 Jlorr4rlHoe r{3noxeHr{e; . , ,,,,.,
7 5 - 89 6arlos - B ocHoBHoM ocBeqeHbr Bce acreKTbr rro nonpocavr,' Fro

AoflyqeHbr HeAoqerbl u HerorlHocrl4, B ToM r{r4cre B TepMlrFlonorr4v, lori4ra
r{3 JroxreHr4,s co 5[roAeH a;

50 - 74 1anrroB - ocHoBHbIe rroJrox(eHwfl rra BorrpocaM rrpuBeAeHbr, Ho orBer

QparvreHrapeH, I{Merorcr ourzSra B o[peAeJreHr4.rrx r4 TepMrrHoJrofr4n, orcyrcreyer
rrJrr4 trJroxo opf aHrr3oBaHa Jrorr4Ka oTBeTa;

0 - 49 Sartrtoe - 5a-gosrle rloHrrr4rr rro traHHoMy Borrpocy orcyrcrByrcT,,rlg3

JIO|HKIT B I43IIOX(eHI4I4, CIreqI]aIIbHafl. TepMI4HOnOfI4rr He r4CnOlb3yeTC_S. | : :

. '',, .

i I.J

2, Co4eprnaHr{e rporpaMMbr 
r' 

'

Teua 1. MareiuarnqecKl{fi ana.[us, Arr++epeHrluarbH[,re ypaBrrerruq, a.lre6pa '

llpe4en kr HenpepbrBHocrr. Ceoficrsa [peAenoB. FecrouerrHo MaJrbre !1

6ecxouequo 6onrurze Qyuxqraz. 3aMe.rareJrbHbre upeAenbr. fuS$epeHrlr{an u
npor43BoAHat. OcnosHrIe reopeMbr azQ$epeHrlzaJrbHoro vraqvarreHv,s."ti ilz*
npl4noxeua.q. TeopeMbl Porna, JlarpaHxa, Korurz. flpanuno Jlonzrarlrr. (Doprrayna

Tefinopa. llpn:uarl4 [ocro-sHcrBa, Bo3pacraHue vy6uuauue Qyurcqur4 B roqKe u Ha



: .i i ti

IrpoMex(yrKe. Mar<curnryM I4 MI4HI{MyM. CynpeuyM tr uHr4Qurryu. I-Ieo6xo4r4Moe

ycnoBr{e sKcrpeMyMa. lIpoI43BoAHbIe Bbrcrur4x rrop.trAKoB. ,{ocraroqHoe ycnoBr{e

Mar(cr{Mywa u MrrHI4MyMa. HaxoNAeHr{e Har4Sonblrr4x 14 HauMeHbrrrkrK 3q,aqeLrulii

flepnooSp&3Hafl, Synicquu, Heonpe4ereuurrfi r{HrerpaJr. OcnosHrre ceoiacrna

HeonpeAeJreHHofo r4HTefpana. oupe4eneHutrfr rrHTefpan. Heo6xoAuMoe a

Aocraror{Hoe ycrtoBu.s raHTefpr4pyeMocrr4. ZnrerpupyeMocrE, MoFroroHH oft' a
HerrpepblBuofi Synrqura. OcnoBHbre csofrcrsa orrpeAeneHHoro r4Hrerpana, 'feoperua

o cpeAHeM 3Har{eHI4I4. Oupe4ereunrrfli r4HTefpan c nepeMeHHbrM BepxFrr{M

npeAenoM. HecoScrseHHrre r4HTerpanbr. Heco6crseuurrfi r4HrerpaJr or
rro Jroxtr{TenbHofi Synxqrzrz. ,{6 conro rHafl cxoArrMo crb.

Pasrra.rHrre $opr'ru azQ$epeHrlnaJrbHoro ypaBHeHaq nepBoro rapr"ll.lfS.

Ypaeuenu.a c pa3AenflIoIIII4MI4cr nepeMeHHbrMr4. O4uopo4Hrie ypatsneHr4fl.

Jlvnefiurre ypaBHeHr4r. VpanueHue Eepnynnz. VpanHeHLrr. B rroJrHbrx

araSSepeHIII4aJIax. lloHsrue o5 I4HrerpupyrcrleM MHoirrrrerre. Zurerpwpy.S"g
MHoxrrrenr nznefiHoro ypaBHeHI4x. llapauerpurrecKzfi cnocoS peureunx, l.'eg.ggy3

o cyrUecrBoBaHar4 vr e4r4HcrBeHHocrr4 perrreHr4.rr HopManbHoit cuc'teMbr JruHefrflp..+

ypaeHeHzfi. llpocrpancrBo perue:e^uit oAHopoAHoro Jrr4Hefiuoro ypanueHr{r n-to
nop.rrAKa. @yn4anaeHTaJrbHbre cl4creMbr peurenufi, o6u1ee pelreFlr.{e. Bponcruatr.

Heo4nopolHoe runeftnoe ypaBHeHr{e v BuL ero o6ulero perreHr{fl. Me1o21

vapuaryufr. nocro-rrHHrrx. ftauefiuoe ypaBHeHr.re BToporo nop-flAKa c nocrorlHHblMr{

r<oeS$uqrreHTaMrr. CsoSoAHbre rr BbrHyx(AeHHbre r<ore6aHus. PesoHauc. Cucrevrt

az$$epeHrluarrbHbrx ypaeneHufi. ,r1,, ,,,,,,j,

Teua 2. {ncrcperHaq MareMarl{Ka

Kracc Pz. 3reueurapHble Syrenu $yHrcqraz, $opuylrr, rox{Aectqa,

llolunortu Xeralruna. 3arrr<uymre KJraccbr 14 rroJrHora. Itpnrepvlii lloc11,

llpe4nolnrre Krraccbr. Kracc Pr.. SreveHrapHbre SyHrqun k-sHa-IHofr ngrl{Kr]4i

PasroxeHra.f, Qynr<qzfi ro I vr II $oplae. Iloruora v 3aMKnyrocrb. K.raq,rcg,

coxpaH-rrrcrqze MHoN(ecrBo. Kracclr, coxpaH.f,rorque pa^:6Lrenne. Cracreua llocra.
@ynrcqza Be55a. Kpurepuu rroJrHorrr n Pr. ,{u:rrourrrrBHbre HopManbHrte Qopnart,.

3a4a'ru MrrHr4Mr{3 arryv AH@. llpznaep rparvafiruefi AHO, He nnnmoulefrcx

Mr{Hr{MaJnuofi, v Mr4Hr4MaJmuofi AH@, He xnnxrorqeficx r<parvafinreii. Mero4

Enefixa nocrpoeHr4-rr aoKparqeuuofi AHO. -fl4poerre pr perynflpHble I4FIrepBaJIll:

Kpurepraft XypanneBa HeBXo)KAeHv-s KoH6roHKr\r4r4 B AHO rkrrra ET Jloramnr,Id

€LnfoplzTMbr Xypauena, ocHoBaHHbre Ha rroHflTrrrr oKpecrHocrl4 K:oH'6IoFIKIII4I4.

OqeHunaHr4e qr4cra ArrcKperHbrx oSreKros. Aczvnrorr{rrecKoe orIeHr4BaLrvle.II4?{?

synrqufi, AHO, xorvrSznaropHbrx $oprvryn, 
-uurcJra rrrafoB BbrrroJrHeHr4f anfopr{TMoB



npl4 noMolqv rpou3BoA.quux syurqafi r perxeHr4rr peKyppeHrHbrx ypanueuzft,

llonsrue KoHerlHoro aBToMara. OcuosHbre cnocoSu gaAaHI4-s KoHeLrr{E rx aRrouarosl,

OrpauuveHHo-AerepMrlHupoBaHHbre Syrrxqzu. Aualz3 noBeAe:nvrr xoHe"{Hoi'o

aBroMara. Cucrenta KaHoHI4r{ecKnx ypaBHeHr4fi. AsrortaarHbre (o.a.cb.) oneparopbl;.

llomrora B KJIacce o.A.S. Ko4rr c r4c[paBneHr4eM ouru6or<. Jlnnenurre KoAbr.

AnQannrnoe KoAI{poBaHI{e. llpeQnr<cnrre KoAr,r. Kpurepzfi oArro3Har{Hocrr4

AeKoAI4poBaHvrfl. Anropuru pacrIo3HaBaHLrfl. oAHo3HaqHocrr4 AeKOAr4poBaHH*.

Ceoficrea B3aI4MHo oAHo3Har{HbIX KoAon, Ko4rr a MrrHrrMalrnofi usSrrro.{nocrbro.

I-{ur<rzuecKrle KoAbL KoAu Xevrnausra. lderpuqecKoe rpocrpaHcrno Xeuyr4HI?,ll
Merpuqeor<rae ceofi arB a KoAoB, r{cnp aBn-src[]ux ouru6xu. , .. i ',:l

,, .t,;',ir:ri;

TevIa 3. MarervrarlrqecKafl JlofrrKa rr reopllfl aJrfopl{TMoB , ,,,i:t;r..

LTc'rucnelg^ufl.. 
'Iztrc 

L Hcr{rrcJreHu-s BbrcKa3ttpauufi. -flsrlx Pr uc,luc,Jrerfarr

rlpeAr{Karos I-ro nop-flAKa. -fsrIK Ar Sopwarr,uofi apzsrvrerzr<z. Teopenra I-dAers o

HerIoJIHore $opntanruofi apzSrraerraru. Arropurvrr. Ooprram,uoe onpeAeJre,Hu.e

aJrfopr4TMa: anropr{TMr4r{ecKr4e MoAen.a Trropunra, Mapxoea u qacrnr{Ho

peKypcI4BHbIe Syurcqrzu. Onepaqrara c'Fnepno3Lrr\r4yr, rrpr4Mr^rvBHofi peKypcr4r4?

MI{HI{MII3 ar\r4v. PerypcueHocrb oneMeHTapHbrx rfyur<qufi, rleJroqr4creHH'ofo
il

AelreHr4fl, crerreHr,I 4eofir<n, Ierrr4Mocrr4, ocrarKa, HyMeparlr4l4 ttap.

3KsrasaneHTHocrb lro4enefi, Sopvranruo olpeAen.f,rorrlr4x arrropnTM.

AnropurvruqecKr4 Hepa3perxr4Mbre npodreirau. MeroA aJrropzrMr4rrecKoro cee4egnr

An_rr Ao Ka3 areJlb crB a p a3p erxrrM o crr{ I,Inrr rFr ep a3p e rur4M o crr4.

': i: t l::
Teua 4. Teopnfl cJrolKHocrrr Bbrqr{creuufi ' ,' ,

Kraccrr P, PSPACE, NP, NPC, NPH. lloruuorlrvarrbrlas. cBoArrMocrb.

Teopenra Kyxa o NP-nonHore 3a4a-ukr BbrrroJrHr{Moerr{ KIIO. fora:aremcreo'NPi
rroJrHorbr upo6nerrsr o k-nomrou no4rpa$e. NP-noJrHora npo6ne,L,r6r

cyqecrBoBaHkrfl peureHufr c\rcreMbr ueJrolrrrcJreHHbrx nuneftHrrx HepaBeHcTl,,,l

6yrenrruz repeMeHHbrMrr. PSPACE-rroJrHora npo6revru r4crr4HHocTg

rnauru$raqr{poBaHHofi 6ynenofi Soprr.ryJrbr. Cutr,Has. NP-ronnora. Kracc co-NP.

XaAuue arrropr4rMbr r{ MarporrAbr. Teopeva PaAo-SAuoHAca. fpaSonrrfi vrarpoz4.

Marp ou4br 14 JII4He hsas HesaBr4aLrMo crb.

Terua 5. Teopun r,ruQopMarlun , i , ir,,,

Irlsrraep eurae uu$ op MarJtrn. 3urp ouur Ar4 cKp erHo ro H cror{If r{K a z.HQ optrr au. .m,

3urponu-f, Henpepr,reHofi cnyuafiuofi eeruquur,r. 3r<crpeMaJlb, MaKcl{I\{Lla"pyt.ottqu.g

oHTponr4ro o4uouepuofi Henpepunuofi cnyuafiuofr BeJII4r{HHbI c orpaHu""tt o,
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Al{cnepcl{efi. llponycKHa,s ciloco6l{ocrb KaHaJra 14 ocHoBHa-f, TeopeMa llleHrrorra.

Teopeutt Tllenuona ilptr HaJrvqr4rr rroMex" Teopevra I{orelruzKoBa. llpnuqunu
ArrcKpeTr4 3arJkrLr HerpepbrBHbrx coo6qeHzrfi .

Teua 6. MeroAbr orrrr{Mla3ar\vrr) HccJreI(oBaHHe o[eparlufi, reopua urp
OcHonurre rroH-arl4-f, I4 MeroAbr onrnMrr3ar\vv. Vcroez-s oKcrpeMyMa urafiRofr

$ynr<qzr,r. 3atra'aa Ha ycnonHrtfi 3KcrpeMyM. llpzuqzn Jlarpauxa. JluHefisoe

npofpaMMlrpoBaHl4e. Heluuefinoe [porpaMMr4poBaHr4e . fivruaunueiro,q
nporpaMMl4poBaHze. 3aAa.{u ll4cKperHofi oururravrcarJkru. llprarr,reprr npr4MeHeHr4fl

MeroAa sereefi u rpaHIrII, MeroAa lr4HaMuqecKoro npofpaMMr4poBaHyrn B ,laAaIaT
4zcrperuofi onrI4MI43aIII4I4. Mapr<oecr<ue rlpoueccbr c Ar4cK:perHbrM kr

HerIpepbIBHbIM BpeMeHeM. Czcrermr MaccoBoro oSclyxrlrBaHnfl. MeroA
zMT4TaTIZOHHOrO MOAenrrpOBAHVfl. flpvunrue perueuufi B ycJroBr4rx

MHoroKpr4reprranbHocrr4. MHoxeclsrl llapero. Marpuuurre u[F*li
EecroarurlrloHHbre l{rpbr n nr4rJ. Koalzqz.oHHbre r4tpbl ir, , ,il.r,::.

t l'1,..:'.]l

Terua 7. Teopuq Ma[rHHHoro oOyueuur u rrcKyccrsenHrrfr rrHTeJrJreKT

3a4arra o6yveuza ilo [peIIeAeHTaM, oSrexrr,r v [pr43HaKrr, Tzrrbr 3allaq.

MoAelr anropr{rMoB u MeroA o6yueuux. @yHr<qr4oHaJr Kar{eerBa vr $yurqur
[orepb. Mranvuu3arJvrfl.3Mnl4pl4r{ecKoro prrcKa. Bepo-a'ruocrHaq rrocraFroB](a 3aAaur4

o6yueuu.a. llpunqzu MaKcaMyMa npaBAonoqo6us. Lr ero cB-s3b c MeroAoM

MI4HI4Mrr3arJvrv oMrl{puqecKoro pr4cKa. llpoSnenaa uepeo6yueHnfl vr rou43,{g

o6o6rqaroulefi cuocoSsocrz. SvrnvpzueoKr{e orIeHKr{ oSodrqaroulefi cnoco6noirpi.

Pa^:uonv4Hocrll cKoJlb3rtrrefo KoHTpon{. ':r : " '

..'.1."
MerpurvecKrre aJIropI4TMbI ruaccaQzKarlzu pr perpeccr4r4. Jlorn.lecxrae

anroprrrMbl KnaccuQzr<aquz, pemalo[Iue cilr4cKlr r{ AepeBr,-s. EafiecoBcr(He MereAsr

ruaccu$uKarJr4Lt orITI4MarIbHoe SafieconcKoe perrrarculee rpaBrrJro, nopualuu.r,{

ArrcKprrMl4uautmrfi aHalrkr3, cMeclr pacilpeAe rreuuit, cerr, paAaaJrbHbrx SaszcHrri

Synrcqufi. AuupoKcr4Maurr.rr oMnz.puqecKoro pr4cKa. BepoarHocrHat

nHTeprlperarJr4fl. Jluwefi:aas MoAenb rcraccraSrznarlr4r4. MeroA croxacrr4rrg-c{gilg

fpaAI4eHTa. , ' 
,',

ZcttyccreeHHble uefipouurre cerr4. O6yvenue uefipouHbrx cerefi. n-ny6orcoe

o6yueHue. VnyurueHHble anropzrMbr rpaArreHrHoro cnyaKa: Adam, R$SP-rgp.,

flonsrz-s learning rate annealing u bal;ch normahzation. CneprorrHbre Hefrponutrre

cerr4. 3nonroqux apxr4reKryp: LeNet, AlexNet, VGG, ResNet. Odp,SSorrca

ecrecrBeHHoro q3blKa, MoAeJIL{ Word2Vec u FastText. PexyppeHTHbre HeiipoFrrlbre

cerr4: cJror4 LSTM u GRU.

6
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HeuapauerpzqecKas perpeccl4-fl. Ilvneiruas perpeccus. Mero4 rnaBHIirX

KoMrroHeHT. Helnnefiuue MeroAbl BoccraHoBJreHr{.f, perpeccr4r4. I(ouuosuquu
aJIropI{TMoB, 6ycruur. fpa4zeHruufi Sycrzirl. Eerrnur. Mero4 clyvaanr,rx
noAnpocrpaHcrB. Cnyuafinufr nec. '3agaua Krracrepr43arpvru, @ynrcqzoHanrDr

KarlecrBa Knacreplrga\vv. 3npvcrzuecKl4e rpa$onrre u ara'TucrkrqecKr4e

aJIropI4TMbI Knacrepl43a\vr4. VlepapxuuecKa-r r{Jracrepr43arJnfl,. @opuyna

IIaluca-YuJlb.f,Mca. 3aAa.{a err6opa rrao4erefi, oqer{r4BaHr4e lvro4eneff,

aBToMarl{r{ecKoe oSyuenue MaIIrI4H. 3reueuru reopr4H Banuur<a-gepeoneHKr4ca,

OrSop rzuSopnrarl4BHblx npl43HaKos. Jlolz.recKr{e [poAyKrlr{oHHbre crzcreMbr. E*pl
guaHufi. @pefinmr Infl rlpeAcraBrreHvrfl sna:uuit. Zsene.{eHue :uaHufi ,z:
oMrrupzqecKl{x .4aHHbIX. 3rcueprHbre cracreurr. lloacK accoqrraruBrrbrx ,+pf,p-,S{I:

Arropururr APriori z FP-growth. 
r;i.iri.,i

Tevra 8. CucreMHoe r, [prrKJraAHoe [porpaMMr{poBaHr{e

KC-rparuMarr4Kr4. [epenr.a BbrBOAa. Hopvalrurre

o cHoB aHHbI e Ha c opTr4p oBKe rr xe[ILIp oB a Frr4r{.

Qopnau

Csofrcrna KC-.qgrixoB. Onpe4ereHue cr4HTar(cuqecKz-optaer]Tr{poBaHHoro

rr ep eB oA a. Hra cxo4 su\uir. rr B o cxoA s\\ufr pr a^: 6 op u .

OcnoeHrre npr{Hurrnbr oSrenruo-op

r{HKarlcyn flrJr4fl) HacJreAoB aHLIe, uonvruo p s
Tr4rrbr AaHHbrx. r{resrr KrraccoB (Aaunuo,

MaHr4rlynr4poBaHnfl oSrerraltz (cos4anue, yHrzrrroxr e:utte) prHrrrJkrankrsatlin:',

KoIIHpoBaHI{e, repeAaqa cooSuleHzfi). lloH.qrze aScrparruux rr{rroB AaHubrx.

Ilznefiurrfi cnracor, creK, oqepeAb yr crrocoSbr r{x pearrr43ar{utt. Bnuapubre AepeBbf,

norzcKa. CroxuocrHble oqeHKIr onepaquii rror4cKa,4o6anneuLrflvy1aneHtrfl, y:non n

ABolzrrHoM AepeBe rrolrcKa. CnocoSrr 3arrzrcyr apz$rtaerraqecKr4x nrrpaxreuufi

(uuSur<cHar, rpeSurcuax, nocrQurura-a). Anropurnarr u"r'l11pnEflf4

apraQuerIzqecKl4x nrrpaxeurzfi. Xeurupona*Ve. Artropurvr,r o6pa6orxr4 AaHrlb.IX;

1

Xovcxgfo

@opruamHrre ocHoBbI npoeKrr4poBa:uvrfl pcJrrrlr{oHHbrx 6az 
A?HHlr,4.,:

SynrcqraoHarrbHble 3aBucl4Mocrrr, AeKoMrro3rrrln-rr cxeM orHorueuufi, FropMaJrbHbre

Sopnmr cxeM ornourenzft. Crpyr<rypr,r r{HAeKcoB: rrrrorHbre z pa3pe}KeHHbre

r4HAeKcbr, IepeBb-tr u xe[r-Ta6luuu. ,] ,

@ynxqzoHl4poBaHl4e Bblql4cnr4TeJrbHbrx cr4creM, crpyKTypa v Synnqzz
orepaIII4oHHbIX cl{creM. OcnoeHue Srora kr MoAyrrr4. BraArr npoueqcolli,fi
ynpaBneHus. vruvr B coBpeMeHHbrx OC. ftpeacraBJreHr4e npoqeccoB, rrx KOHTeKc1F,I,

vepapx]ux [opox(AeHr.r-f,, cocToflHr4r 14 B3anMoAeficrsue. Muorosa44.rHrrfr
.: -j jJr

'; ,t ,',;
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(uHorouporpaMMHblfi) pe)KI4M paSorbr. KovaH4u yrpaBne:nzrfl ilpoqeccaMu,

Cpe4crea B3ar4MoIe itcre.wr_ npoqeccoB.

KonutrorepHble cerl{. OnepaqzoHHbre cpeAcrBa ynpaBneHufl cer.f,Mr4.

SraroHHa-s MoAenb B3al4MoAeftcrsux orKpbrrbrx cr4creM ISO/OSL Mapurpyrrnar\utr
14 ynpaBneHl{e IroroKaMI4 AaHHbIX B cerrl, Iorcalrurre u uo6aJrbHbre aerr4. Cerenlre
OC, rr,to4eJlb (KJII4eHT - cepBep)), cpeAcrBa ynpaBneHzfl eerflv^n n OC cenaeficrua

UNIX ra Windows. CeueficrBo nporoKoJioB TCP/IP, crpyKrypaurr4rrbt lP-a4peeoa,

AoMeHHa.q aApecarlr4-s s Internet. TpaHcnoprHbre nporoKonrr TCP, UDP.

-flsstKuI npofpaMMupoBaHufl. OcHosHrre napaAr4rMbr nporpaMMnpoBaHutri

I{MneparvBHoe, Syur<qvoHaJlbHoe, atre6pauqecKoe Lr Jrorr4rrecKoe

nporpaMMprpoBaHhe. SIz:srrcu rporpaMMr4poBanvrfl cervleficrsa C (C, C;l+,C1+2,

oco6enHocrpr v oSlacrr rpl4MeHeHux. (],ucreMbr rporpaMMzpoBaHr4tr R, Python:

ocoSeHnocrz 14 o6lacrr upl4MeHeHr4-rr. -fsrrKz web-uporpaMMr4poBaHvrfl. llsrrxr4

QyHKUT{ OH UUr bH O rO IIp O fp aMMLrp OB AHr4fl .

3. flepeven[, BorrpocoB K BcryrrrrreJrbHoMy 3K3aMeHy

I. MarerrarurrecKuerr aJrropurMrdqecKrreocHoBr,r
1. [zQQepeHrlr4an 14 rpoa3BoAHar"
2. Teoperr,ru Poux, Jlarpauxa, Korun.
3, Maxczl,ryM r.r Mr4Ht4MyM, cynpeMyM u uuu$uuyvr Qyurqvv j ., 

,

4. flepeoo6pa3Hafl,Synr<qrara, HeonpeAeleuurrft r4H erpan
5. Oupe4eneuuufi r{Hrerp€Ln

6. [ra$QepeHIIrraJIbHbIe ypaBHeHu-rr ilepBoro noprAKa ]r:.,1

7. Ypanueuzr B rrolrHbrx an$$epeHrlr4aJrax ... 
:

8. llpocrpaHcrBo peruor.ufi oAHopol,Horo nrzuefiHo o ypaBHeHr4-s n-ro rop-sAra
9. Heo4uopoAHoe lranefinoe ypaBHeur4e Lr BkrA ero odrqero perreHr4tr
10. Knacc Pz. SneMeHTapHbre 6yleerr Qyur<quz, Sopnaynbr, Tox{AecrBa.
1 1. 3auruyrue Krraccbr H rrorrHora n P2

12. 3nervreHTapHbre SyHr<qrzu k-sHaqnofi roruxH.
13. llonnora14 3aMKHyrocrr. Kpurepvzr nolHorr,r n Pp.

14. [uz'sroHKTI4BHbIe HopMaJIbHbIe Sclpruru. 3a1a.l'u Mr4Hr4Mr43arJvrv AFIO
15. OrpaHnveHHo-AerepMnHr{poBaHH.bre $yHxqraur. llorHora B KJracce o..q.S.
16. llonsrLIe KoHeqHoro aBToMara. Ocuoeurre cnocoSbr 3anaHr{,s KCrHeqHbIX, ,,

ABTOMATOB

1 7. ArQaBr4rHoe KoAr4poBaHze. llpe$zrcurre KoAr,r

Kolu Xevnannra
-flgur Pr uc'rucrrenLrfl [peAr4Karon I-ro nop.rrAKa.

AlropnruzqecKl4e MoAenI4 Tsrop aura, Mapro Ba Lr qaarnqHo peKyp cr{BHbre

$yur<qzz
Alropurrra r4rr e c Krr Hep a3p eur4Mbr e) np o Snevrr
Knaccrr P, PSPACE, NP, NPC, NPH

18.

19.
20.

2t.
22.



23. Teoperra Kyra o NP-uonHore 3a4arrv BbrrroJrHr4Mocrr4 KHO
24. LIswepeHl4e IzHSopnaaqun. Surporrrlf, Ar4cKperHoro r4crorrnr4Ka nnQopvraqar,r
25. llponycKHa-{ cuoco6nocrb KaHaJra r4 ocHoBHa.rr reopeva TTTenno.sa

26. 3aaaqa Ha ycJroBr{brfi encrpeuynr. llpzHquu JIarpaHXa
27. Iluue noe nporpaMMr4poBaHr4e

28 . 3 aAa'aur ALraKp enrofi onrzMr{3 arlrrr4

29 . lIpuuflTr4e p eruenv fi B ycnoBl4-f, x MHoroKpr4TepuaJrbHo crr{. MHoxe crs o
llapero

30. Marpr4rrHbre r{rpbr. Peurenue r4rpbr B cMerrraHHr,rx crparefr4tx

II. Mauruuuoe o6y.reuue
1 . 3a4a'ra o6yueuux no npeqeAeHTald, Tr{rrbr 3a1arr. r,) , iiii ,;

2. Mo4enr arrropr4TMoB r4 Merog oSyueuux
3. OyurqnoHaJl KarrecrBaLr $ynr<qzra rrorepb. Mranuvu3arJr4flgM[r4pr4rrecr{oro

prrcKa
4. llpunqnn MaKcr4MyMa rrpaBAono4oSzx rr ero cB.f,3b c MeroAoM

MVIIJr4MIZ3 ArryV eMnup Zq e CKO f O p rzrcK a

5 . llp o 6nelta uep e o6yqeHl,It 14 rroHrrrr4e o5 o Srqarorqefi cnoco6uo c:rrz

6. 3ltuzpzuecKrre orleHKrz o6o6rqaroulefi cnocoSuocrra
7 . MerpnuecKr{e anropr4TMbr KJraccu$rar<aqzz 14 perpeccnr4
8. Jlorzqecrl4e anropl4TMbl KJIacczSaxaqzu, pe[rarorur4e cnr4cKr4 14 AepeBbfl
9'BafiecoecKIIeMeToAbIKnaccusrzrcirqz[:ofITIIMaJIbHoe6afiecoecKoe..l

pellIarculee npaBr4no

10. JlranefiHa-a MoAeJIb KJlaccl4$zr<aqzrz . r..:":r:.,

I 1. I,lcxyccrBeHHbre ueftpouuue cerrr. Odyueuze HefipouHlrx cerefi.
12. ltry6or<oe o6yveHr.re uefipouHrrx oerefi
13. CneprorrHbre nefipoHurre cerr.{

I4. PercyppeHrHbre HefipoHnue ceru
1 5. OSpa6orKa ecrecrBeHHoro r3brKa
1 6 . Hen ap aM erp r4rre cK a.f, p erp e a aLrfl . Jlurteft:r'as p e rp e c cr4t
17. Mero.[ rrraBHbrx KoMroHeHT.
18. Konrno3LIIIur anropulTMon, Sycrzrrr. fpa4raenrurrfi Sycrnur. Esrrnnr i ..

1 9 . 3 ala.{ a Kn aorep v3 ar!w. @ynrqra o Hanbr Kar{e crB a Kn acrepra 3arJrlr4

20. 3npucrl,IqecKlle rpa$onrre v crarwcrr{r{ecrs4e anroprzTMbr Krracrapw3er\w t

2 I . VIep apxzq e cKa-f, Kn acrep rr 3 arryrfl

22.3ala'ra nu6opa vo4erefi, oIIeHr4BilHr4e MoAeneil, anrovarr4r{ecr{oe oSyueHze
MAIXI{H

23 . Jloru'recKr4e npoAyKrlr4oHHbre cr4creMbr. E asu zuauvrit
24.VIssrcqeHrre ruauuit I43 gMnupr4rrecKr4x AaHHbrx. 3r<cneptrbre cr4creMr,r

25 . floucK aocorlr{arr4BHbD( rpaBrrn

III. CucreMHoe H rrpr{KJraAHoe rrporpaMMr{poBaur{e ;. ,

1. KC-rpavMaruKr{. .{epeerx BbrBoAa

2. HopruranrHrre Qopnmr Xoiucr<oro .l:,i, r:l

3. Csoficrna KC-qsrrxop
. -, q



4 . Ocnoeurre np zHuI,I nrr o6rer<THo - opzeHTr4p o B aHHOro nporp aMM Ap oBaLrv tr
5. Itnacctr KaK rroJlb3oBareJlbcKae r,arrbr .IIaHHIIX
6. Eznapnrre AepeBb-rr ror4cKa.
7. CloxuocrHbre orIeHKr4 ouepaqufi ror4cKa
8, Cnoco6u 3arvrar4 apz$laeruqecKr4x Bbrp a)KeH uia (uu$uKcHar, np e Q urcu ax,

nocrSzxcnar)
9. XeruuponaHpre. Anropvrvmr o6pa.6orKrr AaHHbrx, ocHoBaHHbre Ha

copTr4p oBKe r{ xerxvrp oBaHr'lvr

10. Crpyrcrypa z Synxqrzn oneparIHOHHbrX cr4creM
1 1. Bvarr npoqeccoB r{ yilpaBJreHr4fl yrMtr B coBpeMeHHrrx OC
12. flpe4craBJreHrre rrpoqeccoB, r4x KOHTeKcrbr, r4epapxr4rr ilopoxr l1'eHLrfl,

c o cro.f, Hr4 fl u B3auMonefi crer4 e

1 3 . Muoro3aAar{Hbrii (unoronporpaM Mnrtfi ) pexrzM pa6 orr,r
14. KouublorepHble cerl4. OuepaqnoHHbre cpeAcrBa yrrpaBneH:zfl certrnr
15. 3ranoHlE^afl MoAenb B3ar4MoAefrcrsuq orKpbrrbrx cr4creM ISo/oSI
1 6 . Map nr py -tLllr:, arJr4fl vr y np aB.rr eHr{ e rroroKaMr4,4 a}rHbrx B c errz
17. Cereerre OC, MoAenb ((KJrr4eHr - cepBep)
1 B . c evrefi crBo np oroKorroB TCP/P, crpyKryp a vr rkrrrbr IP - a4p econ
19. TpancroprHbre nporoKonrr TCP, UDP.
2 0. o cuoBHbre nap aAr4 rMbr rrp orp aMMr4poBaHr.r.fl : r4Mnep arrrBHo e,

QynxqraoH€urbHo e, as:r. e5p auqe cKo e r,r JrorarrecKo e np orp aMMr4p oB a.Frr{e

2L flsurcr4 nporpaMMr4poBaHu-s ceMeficrea C (C, C++,C#): ocoSennoqrvv
o6racu rrpzMeHeHu.s

22. CuqeMa [porpaMMLIpoBaH:afl R.: oco6enHocrr4 z o6racrr rrpaMeHeHlt-f,
23. CuweMa nporpaMMl,IpoBaHkrfl Python: oco6eurro crLr 14 oSrac:rr npuMeHeHr4t
24 . flzsrcz web -upolp aMMIzpoB aHrts : o co S euno crr4 vr o Suacrr npr4MeHeFrr4rr

2 5 . flz:';rrcz $ynr<qnoHaJlbHoro rlporp ilMMHp oE aHr{n : o co S euH o orr{ u o6ractr,
npHMeHeHr4t

Ilpnrvrep sK3aMeHarlnoHHoro 6ulera
1. Anropurntl{rreaKl4e MoAerI[ Trxrpzura, MaprcoBa 14 peKypcr4BHEre Syur<qzv.
2. Hefiponnue cerll. Mero4 o6prarnoro pacupocrpaHeHvrfl oruu6rz Antr

o1yuewnx uefip ouurrx cerefi
3. Xeruuponanpre. Amopururt odpaSorrra AaHHbrx, ocHoBarrHbre Ha

copTr4poBKe 14 xellrupoBaHr|Ikr.
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