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1. rIEJrr4 OCBOEHktfl I.I/CJIJ,rrrJII4trbI

Ilenrro AalrHo.o Kypca ,{BJrf,ercfl 3HaKoMcrBo c 3aAaqaMu a''rnsa AaHHbrx no p[,rrro*HQB&Brr{ro
o6pa":on I4 MeroAaMLI IIX perrre:nrrfl., araKxe [or) reHr,re npaKTuqecKVX HaBbrKoB peueHr.ru a,rah,u, cB.r3aHrrbrx
o aHaJrr.r3oM ra:o6paNeuuii. 

I

2. MECTO AI,ICUUilJII4HbI B CTpyKTyI'E OIIOII BC)
[r.rcqzn,nuna l{UrcIne]KryaJrbHbr fi auatmz raHubrx

(nanueHonauze)
Eas
(Vrc asut e a' m ca u a c mu (6 as o a afl , 6 apu qmu6 H ot, e r e Kmur, *,@ o*yno 

^ 
o* *, *5,

{ucqunnraHa onupaercs. Ha 3FraHprs npeAMeroB ocHosHofi
(noluor,c) o6rqero o6pasonaHzr:

. MareMaruqecrzfi aHaJrvr3

c tuneituas. anre6pa
. Teoprrs BeporrHo crelz r4 MareMarr4rr ecKatr. cTarucrr4Ka
. Ar,rcKpeTHaq MaTeMaTr4Ka
O METOAbI ONTI,IMII3AIIIII4

. r3brKr.r [pofpaMMkrpoBaHr4fl BbrcoKoro ypoBHrr (c++, Java, c#)
o ocHoBbr ranfropuaruxu

3. IIJIAHI4PYEMbIE PE3YJIbTATbI oEyrIEHprA na AI,ICqU tInH

flnauupyevrbre pesynbraru o6yueHr4r rro Ar4crlrl[nuHe, coorueceHHbre c
ocBoeHpri{ OIIOII

rrnaHrlpyeNl[,IMIt nr;TaraMr4

Cnoco6es coBeprxeHctrBoBarb u pearrr43o
MaTeMaTr{qecKr4e MeTC)Abr pelneHvq ilpr{KJra.l:Hbrx

l. 3sarl: ocFIoBHbIe KoHuenulrn vr

MaTeMaTrzqecKofo MoAeJrvlloBaHIlIjr B pr{}rfiq}t
zuauuit;

2. Vuerl: pa:pa6arrrnars MareMarr{qecrKur: AJtt4
perrreHr4J{ 3aAaq B o6lacrz rrpocpeccuoHaltHorii
or{eHuBarb ax KaqecrBo; npu ueo6xo4zuoc.ru
MoAeJrb B Br.rAe KoMnbrorepuclfi uporpauuu;

3. Ilnagerr,: HaBbrKaMr{ HayrlHofo uocile
npe4uernoft o6lacru c acrrdnrgoBar{preM
uo.uerefi

Cnoco6eu pa:pa6arrmau uarenaaru.recxzei
flpoBoAr.rTb LlX aHZIIllt3 npa perueHull 3aAar{
npo$ecczoHalrnofi AeqreJrbHocrr{ :
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xap aKTep lr3y]orrlne 3Tarrbr $ op rvrzp on anns rconrirerer
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a npvKJraAHofi uareuarprxll;
1. 3uarr: coBpeMeHHbre tpo6leurr

rpuua4uofi MareMarriKrr u zu$opnrarzxu u
perrreHr.rno;

2" Vuerr: nrrdzpars H r4crroJrb3()tsarr,
rrocraBJleHHofi sa4ave MeroAr,r ed perueur,m, B

HeTpaAI4rIHOHHbre n lIcnonb3yrcLrll4e Mex(4uo
3HAHIIA;

3. Bla4erl: HaBbrKaMr4 rr,rpadorxz c.fpare
Aocrr4xuMocra perrrer{Hr aK.Ty{urbHr,x sa4au $y
lr npnrut,aAHofi naatevarHrn

1. 3uarr: ocHoBHEre KoHuenuHH



MaTeMztTHr{ecKofo MoAeJltapoBaHHt B pa3JIHxtH
3HAH]1lir:

2. Vueu: paspa6arunarb MareMarr4rr{ecKue
perxeHr4.s 3aAaq B o6lacrz upo{reccuoua.nlnofi 4r
orleHrzBarb r{x KaqecrBo; ltlpu ueo6xo4uruocrr4 p
MoAeJrb B BprAe KoMnbrorepuofli nporpauurr;

3. Bla4err: HzrBbrKaMrr Hayr{Horo t4oc,[eA(
npe4ueurofi o6tacru c ucnoJrb3oB€rHzeM pi
noaelefi
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KOMt\4yHuKaIIVtOHHbIe TeXHOJIOTUH, I4C[OJIL3yeMble
rrptrKJraAHbrx 14 $yH4arreur€urbHbrx 3aAaq
npoQeccuoHalrsoft AerrenbHocrr4 ;

2. Vuerr: [p]rMeH.rrrr, cyqeclByroulu(l urr$
KOMMyH[TKaIIUOHHbIe TexHoJror]]rr4 An, pell]eH
o6racru npoSeccuoHalr,uofi Aeqrerrr{ocrlt
rpe6onaHuft zu$oprvraqzousoft 6esolacuocral

3.Bla4em: HaBr,rKaMH rrpeABapr4TelrHofi
pa3rurlHblM Kpr{TepurM I,r cpaBHeHr4.rr €ulbTe,pHraTur
un$opvraquoHHo-KoMMyHuKarIraoHH6rx re.KHoJl
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4. OEbEM I4 CTpyKTypA AI4CIIZilJII,IHbI
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BN,;AEHUC B AHilIII3 IIAHHbIX la z 1(50%)
a
L PaclnoeHasaHze o6pznon 3-8 6 3 (s0%\
J I4cr<yccrneuurre uefiponur,re cerr4 9-16 8 4 (s0%)
A 3HaxoMcreo c Python l-4 4 6 2 s0%) Peinu rf-KoHTp( lrr l
aa
J -f,:r,rx Python AJr{ Marur4HHoro o6yrennx I 5-8 4 t4 2 (s0%)
6 Budruorexa TensorFlow 9-72,

l7-18 ;
4 l0 2 (s0%)

l (so%)
Pefirlrr r-KoHTp nt 2:"

7 llpurueuenue 6v6luorexrz TensoiHow
Arr o6yuennu uefipounoft cerrz

I t3-
t8

6 +z 3 (s0%) Pefirnn n-KoHTp( rm3

Haluque B Arlcrlr4nnrrne KII/KI,
Hroro no Arrculrurr{He t8 l8 18 72 l8(s0%) K3AMEH



co4epxaHrre JreKrIHoHHbrx sausr'fi rro ArrcqmJrvHe
l'enaa 1 Bne4enze B aHaJrr43 .rlaHHbrx
f,)cuoeHrre rroH,{Tr{r. KnacczSzKarlr4r 3anaq a*aJw*a.rlaHHr,rx.

T' ervn 2 PacuosHanaHue o6pason
T'ulrr 3aAaq pacno3HaB aHzrfl.. Oopualurax
rcnaccnQ unaropbr. Anropvrrrvrbr rro crp o eHv,

locraHoBa 3a4aqu pacrro3HaBaHur o6pa:ro
pemaroruux [paBr.rJr.

pa;rduzr,i c

14 cpe,4br

MO4HOCITU

TU 14

Tervra 3 llcxyccr:neHHbre Heftpounrre cerr{
ct6qas apxr4TeKrypa ueftpoHHrx cerefi" MuorocnoftHrrs cerz.
z:o6pa>xenufi . CneproqHbre neftpouusre cerrd.

Ilefiponurre celr.r

T erv.a 4 Ez6morer<a TensorFlow
Bne4enue TensorFlow. O6yuenue MoAenr4. ()qenr<a roqHocrr.i. Facnos'as a'ue -vr

I,IrorroJrb3oBaHI,IeM T'ensorFlow.

Co4epxauue .rra6 oparopHr,rx s ausrzfi rro ArrcqrlrrJrvHe

Troua 1 3uarcoNrcreo c Python
OcHosHr,re [prrFrrlprlbr pa6olrrr krHTepnperaropa
prupa6orxu. Co:r4aHue MoAyns. Cos4auue flaKera.
claHlaprHofi 6z6nnorexv.

Python. Vcranonxa z
YclaHonxa cropoHnero MoAyJ{r,

T<>rvn2 -f,srrr Python Anr Marxr4Fruoro o6yuenzl
orcHoBbr r3brKa, neo6xo4r.rubre .4Jr{ o6yueuva nefipouHoft ceru

Tenra 3 Era6.rrzorera TensorFlow
3naxoucrno c 6n6nuorexofi TensorFlow

Te>l.aa 4 flpunreueuue 6u6rrrtorern TensorFlow .4rtg odyveHun Hefrponuoft cerz
o6yveuue uefiponHofi cerr4 Ha 6a:e 6u6rurorerpr TensorFlow: no46op
Hacrpofixa ceru, o6yreHze MoAeJrrz, or{eHKa roqHocrr.r.

ce

5. OEPA3OBATEJIbHbIE TEXHOJIOII,II4
B nperloAaBaHrlz AI4cII[[II{HrI <Irlntelnerryantnr,rfi aHaJrr4r3 Aa}rHbr]K)pa:Hoo6pasHlre O6pasoBareJIbHLIe rexHoJlorulr KaK TpaAI4rII{oHHbIe, TaK rr c [pr,rMeHerrl{eM

prHTepaKTrrBHbx Me,ro4on o6yuenzx.
AKrrasnrre Ii I,rHTep aKTrzBHbIe Merolbr o6y-{eHzs :

Irlumep arcmu.GH an neKqufl (meua Ne t -7),"
fpynnoean ducrcyccun (meua lW 1,2,7),.
Auarus cumyaquil (meua Ne 7);

Pas6op KoHKpemHwx cumyaquil (meua Nb T);

6. OIIEHOIIHbIE CPEACTB A IJIflTEKYIIIETO KOHT'POJTA YCTI]DBAE
IIPOME}ITYTOIIHOTZNTTNCTAIII,IUTIOI,ITO| AMOCBOFjHVTfl ilIT bI ra

YIIEEHO-METOAI,IIIECKOE OEECfIEqEHPIE C]AMO CTO.fl TEJIbHOI4
cTynEHTOB

TEKyrrlr4tz rourpolt
1, PeiiruHr-rcoHrporrr, I - na6opa.ropuue pa6ortr J\b 1,2
2. Peiirusr-rcoxrrponE 2 - ta6oparopHiur pa6ora J',lb 3
3. Peiiraur-rcoHTponb 3 - na6opa.ropHa.s pa6ora J.l! 4

bI



CAMOCTO'TEJIbHA' PAI;OTA

l-erraa 1 3uaxonrorno c Python
OcHosHrte cpIllTaKcI{qecKLIe KoHcrpyKrlr{pr. OyHr<quu. Koltrercqzr,r. I4cxnron{e
Qafinalru. Perylrpurre RhrpalreHr4.rr.

T' ev'a 2.flstrK Python Anfl Marrrr,rHnoro o6yreurax
Iulncrpyn'reurapuit t3blKa Python rlrfl alanarca 14 Br.r3y uru3arJlrv AaHHr,x. pa6ora
M:arpr4rl aMr.r. OpraHus aqur nepBr4 rru oft o 6p a6orKr{ AaHHbx.

Teua 3 Bu6lzorexa TensorFlow
B os na o Nu o crrz ll ens orF I o w 4rx p acrr o3HaB auu x uzo 6p axeunir 

"

Tenaa 4 flprzvreueuue 6u6nuorerz TensorFlow 4nx o6yreHrax HefipoHnoii cerra
fl pnrraenenue TensorFlow 4na peureHrrr npaKTzqecroft s a4auz pac[o3HaB aHr4,

IIP O MEXYTOqHA' ATTE C TAIII4' TI O I1TO f AM O C B O EHI4.f, AI4CIJI4
(sr:auen)

rJlpoueNyroqHall arrecralllrf, npoBoAI4Tcr n (fopnae gK3aMeHa. rlpuir,repuue Borrpocbr
1 . Knaccz(pzx a\pr s. 3a1aq alalrr43a.rlaHHbrx
2, B.
3. [o3r{aBaHr4r o6pason.
4.

5. rrocrpoeunrr pemarcqux npaBr4Jr,
6. o6rqas apxr'rreKrypa rrcKyccrBeHHbrx Hefiponurx cerefi.
7. I\4HorocloftHnre cerz.
8. HefipoHuue cerr,r n o6pa6orr<e u:o6paNesufi.
9. Cneprouurre neftponubre cerr4.
I 0. llpv Hqznrr pa6orrr r4Hreprrperaropa python
11. -f,gr* Python - ocHoBHbre cLrHTaKcr4rrecK're KoHcrpyKrlr,rr4
72. fsur< Python - (fynrquz
13" "flsbrrc Python - KorrrreKrlr{v
14. .flsrrK Python - r4crJrroqeHr.r,
15. -flsrrx Python - pa6ora c (pailnarrar.r
16. -flsrrr Python - perynflpHbre BbrpaxeHr.r.,r
17. flsrrx Py'thon - pa6ora c Maccr4BaMr4 r{ Marp}rrlaMr,r
1 8. zncrppaeurapufi ,rsbrKa python r* un*i"a u Br43y ,,rusa\n-4aH'bo.
1 9. Era6nzorer<a TensorFlow
2 0. Pacuos HaBaHne rEs o 6paNeurft c zcnonb3 oBa'lreM Tens orFlow.

oon.4 oueHorlHblx cpeAcrB rJI.[ [poBe relufl. arrecrarlm,r ypoBHs c$opuupoB4HHrocrrr
o 6yuarorqrzxc{ ilo Ir4 CrIV [nr4 H e os oprvrnxeTc_,r oTAe JrbHbI AOKyMeHTOM.

n. Paforar

I\dacc[?aMrd r{

unerJuUrrft



HiaaMeHoBaHVe rr4r,epa;ypbr: aBTop,
HIBBAHI,IE, BLIT, I113AATIVS! IBAATEJIECTBO

rcrthrooEEcnBqnnnirc--rr,

Korlrqecrso oreeumxpon
uz4annit n 6u6nrlorexe BII-V

coorBercrBrrz c O|OC BO

Oqrosnaq lnreparypa*
1. Paxzrcrprn n,n.tvterolu nnaruanno.o
o6yreuur [3nexrponurrft pecypc]: yre6uo_
MeroAr{rrecKoe noco6ne/ parrzrcxzfi A.A._
3lexrpoH. TeKcronbre AaHHbre._Honocu6upcx: Cu6urlcxuir
rocyAapcrneHuuft yrru"epcrr",
releroruuynuxaqnfi rz rlrrQopuarvrKvr,
2018.--32 c.

Pexrryr
http:/Avww.1
90591.htmI..-
<IPRbooks>

2. fopoxaHnua EJ4Jeiipo;rure cern
[3nenrpoHnrrri pecypc]: yve6uoe noco6ze/
f opoNauana E.U.- 3nexrpoH. rexcroBbre
A&Hslrer.- CaUapa: Ilonolxcrzff
rocyAapcrBeHurrii yuunepomer
TeJreKon4MyHr{xaryuit n nuQopvarzxz,
2017.- 84 c.

PeNmr
http://u'ww.i

3. Bapcrruft A.B. Bneaeuue n nefipouEle
ceru [3.lexrpouru,rff pecypc]: yu"6rro"
noco6uo/ Eapcrafi A.B.-- Onexrpon.;.,fffi b:nffiL*Texuolr llu An
Me4ua, 2020.- 357 c.

PeNuu
http://www.i
89426.httnl.--
<IPRbooks>

IOIHI4TEIbHA,I Il. Kannrouosa TA, Hdp"cere"o"
MoAeJrupoBaHrre B paclo3HarraHvu o6pason.
lDznoco$cxo-MeroAr{lrecxrre acrreKTbl
[3rerrp,31-1161; pecypc]: uouorpaQwl
KafinrofiroBa T.A.- 3nercrpoH, reKcroBrle
AaHHbre"-- Muucx: Eelopyccrax HayKa,
2009.- l31c

l0057.hrml.-.
<IPRbooks>

2. (De4nH O.O, er,zurrs- Aa"rr"rrctlacrr 1,, floArorosxa AaHHbrx K aHanr43y
[3rerrpcrunrrfi pecypc]: yue6Hoe rccolue/
OeAan rD.O,, Oeauu <D.O._ 3lerrpoH.
TexcroBbre AaHrue._ M.: Mocxoscxufi
roPoAcKcrfi neAafortFrecraft yuunepcrzrer,
2012.-i,.04 c.

26444.-- 3HC (

3. (DeAun qi.O Auanru ;aHrDD(9aclr 2.. Zncrpynreurrr Data Mining
[Snexrponnrrft pecypc]: yue6uoe nocoluj
@eAzu @.O., @eAzn (D,@.-- 3nerrpon.
TeKcroBbre AaHHbre.-- M.: Mocr<osixr.lz
ropo4cxoI neAafor[qecxr.rft yuunepczrer,
2012.-308 c.

Fexrnr
http:l/www.
2644s

I

7, YqEEHO.METOAIIqE CKOE I,I I,IHOOPMAIII4OHHOE OBEC:IIE
Ar4Cqr4rrJrr{Hbr

.1. KnuroobecneqeHHocrb

7 .2, IlepuaAuqecnrre rr3aanr{fl

I, Brr'{lrcr,nTeJlb'rur MareMarrlKa Ia MareMarl4qecKa, rf lEszra
2.The Journal of Machine Learning Research ("IMLR.j
3. Machine Learning
4.Data Mining And Knowledge Discovery
5. Intelli gent Data Analysis
6'Pattern Recognition And Image Analysis: Advances In Mathematical Theory And Applicat ons



'7.3. llnrepHer-pecypcbr
I " https ://www"tensorfl ow. org
11. https ://www.plrthon" org

8. MATEPI4AJIbHO-TEXHUqECKOE OEECIIEqEHI,IE AI,ICNUIJIJlerquouurre ayruropuv, ocuaulEunrre Aocrcofi (ans MeJra vfirur rraapxepa),
rIpoeKIIrIoHHbx cr'rcreM, rrpoeKropou u noyr6yxoru (420-3, 430-3)"

Ay4nropzn Arrfl [poBeAeH]rr na6oparopurrx sanxruit, ocuaueunl,re
rlepcoHanbHhrMl4 KoM[brorepaMl'I, o6te4zndnHhrMll B JroKanbHyro B-brr*IcJIIrreJIbIr
yKOMTIJIeKTOBaHHbTMI{ neo6xoAzublM ctlcreMnblM rI [pr{KJTaAHhIM rrporpaMMHrrna o6ecne
1 00-3, 5 1 1 -3 ), ay qr4Toprulr Bbrq[crprreJrbHoro rIeHTpa.
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llpororon J\b

llpe4ce4areJrb KoMr.rccr4rz

Pa6o.ryro nporpaMMy cocraBr4Jr

Peqeuseur (ozo' no4nucr)

(npeAcraBr4relr pa6oro4arenx)
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o4o6pena
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3ane4yrorqraft r<a$eapofi

Pa6o-rax rporpaMMa oAo6peHa Ha

flpororor saceRalLrfl rca@e4pu Ns

3aseAyxtqrzft xaOeapoft

Padoqax rporpaMMa oAq6peHa Ha

flpororcrn sace1aHtrs. rca$e4pu J\!

3aneAyrorqnfi rca$e4poft

JIIICT IIEPEYTBEPXAEHI4fl
PAB OIIEIZ TP OTPAMMbI AI4CIIPITIJII4HbI

Pa6o.rafl rrporpaMMa o4o6peua ua yve6urrft ro.u

y.re6urrft ro4
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