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1. I{e.nu rl 3iaAarrv ocBoeHn_fl Arrcqu[Jrr.rHrr (rvrogy.nn)

L{enr 4ucq[[JII4HbI: c(fopnaupclnarb y acfiupa'Tor] 3HaHr4{ r4 HaBbrKr4 ,,paKTr.rqecKororIprIMeHeHrIt O0HOBH6IX TIOIIXOAOB I{ MeroAoB rny6orcor,r o6yueuvx AJu rrccJre ro'a'nfl. LrpeirleHl4s 3araq a*arru3a 6olnurnx AaIIHbx c [pI,IMeHeHrzeM clerlrraJrr'3r,rpoBaH'brx aJrropr,rrMoB,6z6rutorex, sKoctlcreM zr o6na.rHrrx rexuonorraft .

3 apaun Ar4 crlr{n:Jrrlnbr :

- cQopvrzpoBarb yMeE[,e pa:pa6ar:rrna* vr r4ccJreAoB€rrb ueftpounue cerl4 pasruuuofiapxl'ITeKTypbl' aJIfopIlrMl;I I4x o6yreHux II I4crIoJIb3oBar6 r{x rr-f, perxeH nflsaraqa'anr,,.a AaHHbD(;- pa3BI4Tb HaBbIKTI [pIrMeHeHI{t orKpblTbrx 6u6lzorex, glr:ocr4creM, MeroroB, a6opr4TMoB r.rTex'o Jrofn ft rns rrccneA.BaH'-f, r4 perrreH Lrfl garaqmy60noro o6yvenua ;- o6ecuequrb foroBHocrb pIcrIoJIb3oBaHI4g uo4eleft, M€To[.rB r.I anfoplzrMoB aHaJlpt3a 6onrmnxAaHHbrx B rlpoqecce [ocraHoBKI'I, HccJIeAoBaHa.s n perueHn s. 3apaq ataJrlr3a AaHH6rx Antrpa3rurrHbrx rrpeAMerHbrx o6nacrefi .

2' KouuereHllrr[ o6yvarorqerocq, {opuupyeMbre B pe3yJrbrare ocBoeHrrn qanHo'AIICqUIIJIIIHbI
IIK-2 - cnoco6llocrr K crlcreM'oMy aHNrLr3y upo6neu, o6ocuonaur,'ro nrr6opa,pa:pa6ortce u recrl'IpoBauurc aAeKBarHbD( 3araq, s6(ferrznrnbrx Bbrqucrr,rreJrbH'rx Mero,.oB 14aJIroprITMOB CpeACTBaMLI [epcneKTrrBHbx KoMrrbrorepHbrx re:KHonorzfi .

3. Crpyrcrypa z o6neu ArrcqurrJrrrHbr
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4. Cucreua orleHunanuq

4.1. CucreMa orlerrr4rtarrvs.
<VAonnernoprrrenbHo )).

- nxtu6ar,rrbnae.. Hanz.rue [poxoAHoro 6alna _ oueuKa

Acnr'rpaurlr gnalor azsQepeuuzponaHHuft 3aqer n yuruofi Soprrae. Er.rnerrr Anfl oK3aMeHanu6uparorcx cnyuairuut* o6puaot us ua6opa. 3aqer ,rporoo"t n ycrnofi Soprrae, .(rcrrr4pa'Tyg.aercs.45 uuuyr Ha fio.qrot]oBKy K Bonpocy.
orleHxa ((orrl4qHo)) BblcTaBJr{ercx odyraroqeMycr, roroprrfi.{aer noJrHr,rft, pasnepuyrrrfiorBer Ha rrocraBJlesnrrfi Bo[poc, pacKpblBaer ocHoBHbre [oJroxe'r,Ir reMbl; [oK'3brBaer yMe'r.reBbTAeJII{Tb cyll{ecrBeHHble 14 HecyrqecrBeHHbre rrpr43HaKr4, [purrrrHHo-CneAcrBeHHbre cBr3rr: B



oTBeTe [pocnexl{BaeTctt qeTKas cTpyKTypa, JlolvqecKaf, ][ocJIeAoBaTeJIbHocTb, oTpaxarcUaf,cylllHocrb pacKpblBaeMbl:x rIoH.f,TI'Ifi, teopraft, flBnelrrir; orBer r43Jraraerc.f, nr4Teparyp,Hb* s3br*oMB Har{Hbrx TepMrrHax.
oqeHxa (fiopollCr) BblcraBJlterct o6yqarcqeMycr, Kc)Tophrfi nu6o Aaerrracrr{rrHbrfi or'er,lz6o 4onycKaer oI'u6xa, [pI{ orBere IIa nocraBnenurrfi Bolpoc, AonycKaer.Herr)qHocrr{ rrpr4pacKpbITI4I{ ocHoBHbx IlonoxeHl4fi teuu, ronycKaer oruu6rlr no no**"rBaer yMeHr4e BbrAenr.rrbcylqecrBeHHble I4 Ho0yuecrBeHHhle TIpLI3HAKI{, [purIuHHO-CJreAcrBeHHbIe cBfl3]ir; B OTBerenpocilexl'IBaerct qerKa'f, crpyKTypa' Jlofl4qecKat rlocileAoBaTenbuocrb, orpaxarcqa{ cyrrlHocTbpacKpbIBaeMbIX rloH'flTl4it',teopuit,xnneHufi; orBer rl3JraraercJr nr4TeparypHhrM r3brKoM B HayqFrbrxTepMr.rHax.

Oqeura ((yAoBnerBop[TenbHoD Br,rcraBJrsercx o6y.rarcqeMycr, roroprrft Aae,r qacrr,rqurrfi
orBer Ha rlocraBnellurrjl Borlpoc, nu6o 4onycKaer Sarna.recxae orrpr6rr{, He pacKpr,rBaerocHoBHhre rIoJIoxeHI{t reMhr; B orBere He B IIoJIHofi rr.lepe ntpocnexs4Baerc.f, qerKiur crpyKTypa,HapylxeHa Jlorl4qecKa'f, [ocJIeAoBaTeJIbHocTb, oTpaxarcqas oylqHocTb pacKphlBaeMbrx noH.rTufr,Teopzfi, xnleurzfi, Ho orBer I43naraerct JIorrIqHo, JlHTeparyprrbrM {3brKoM B HayqHbD( TepMrrHax.oqenra ((He yAoBJIerBoplrreJlbHo) BbrcraBJrtrercr o6yuarorqeMycr, xonopsrfr Aaerneuonnr'rft orBer' 

''pelcraBilsro'Iufi co6ofi pa3po3HeHur,Ie g."alLrs. ,to TeMe Borrpoca ccyIqecrBeHHbIMH o'rvoxauIE B orrpeAeneHl{f,x; B orBere rrprrcyrcrByer: (fpa'raegTapHocrb,
HeJlorl4qHocrb I43Jloxeur'rr; o6yvaroqzftcx He oco3naer cBs3b,AaHHoro rrolflTurs.)Tgopt47, -{BJISHr,Lc ApyrI4MIr o6lenrauz AI4:cIIulnI4HbI; orcyrcrByror BbrBorhr, KoHKperv3ar\vs.rz AoKa3areJrbHocrbI'I3JIOIKeHI'1f,; peqb HerpaM:orH€t{; AorroJrHr4TeJrbHbre r{ yroqHfl.rorqrre Bonpochr npelo,qaBareJr{ HenpI{BoAf,T K KoppeKIII4Iz orBera o6yuaerraolo He roJIbKo Ha [oc'raBrieuurrfi Bo[poo, Ho r.r Ha Apy'HeBorrpocbr Ar'rcrlu[nr{Hu, nrn60 06yuarorqv fi c.s orKa3rrB aerc, o:f orBera.

5. CogepxaHr.re ArncqurrJrr{Hbr
5. 1. Teuaru.recrcnfi [JraH Ar{cq[rrJrrrHr,r
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Learning B Hayrrgbrx
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2
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2. MareMaruqecKrre
OCHOBbI

Deeplearning.

4 2 0 0

J. OcHosHrie
apxr.rTeKTypbr

nefrpouHux cerefi.

4 2 0 0

4. Ez6nuorerca
TensorFlow.

4 2 0 0

5. Cneprounlre
nefipouurre ceru.

A+ 2 2 0 0

6. Peryppenrurre
nefiponnsre cerrr.

4 2 2 0 0
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Jlenquouubre 3aHqr[fl
Teua 1. Mecro Deep Learning B Hayqubrx rrccJreAoBaHr{flx.

oqronurre IIeJIT{ I4 3ara-9lw u3r{eHraf, Ar.rcq}rrrJr[Hu. crpyrrypa Kypca. opranusaqurneKrlr.roHHhrx u [paKTrzqecrerx sagsrraft. CauocrosrerbHa-s pa6ora. .boponu, KoHTponf,. Cpe4upaspaoorxrE' llpe4rraerHas o6nacrr Deep Learning. rvroa"ma rny6ororo o6yveHr,u. ocuonHrrerrouflTns. nefrpocereft.
Teua 2. MarewarrrqecKrre ocHoBbr Deep Learning

llepcenrpou v rfyHxquz aKrvBaIIHr.r. rpu4 suqucreuufi 14 4n$Seperrrlr4poBa'r.re.Peanusagw npocrefiru*io nepcerlTpo'a. Rr.opruroa Ehryr4cJroHr{{ BecoB Anf, 3araqr4xnaccz$anawrr. oyurqru o,o"6ot n perynflpr.r 3a.\v'. Br.rAr,r Synxqzu orura6or< An{ ocHoBHhrx3aAarr' MeroA rpaAueHTrtofo clycKa. croxacra.recxufi rpaArreHTHuft cnycrc. Anrc,pnru adam.Perylxpnsaqzx. Dropout
Teua 3. OcHonnbre apxrrrenTypbr HeEpouHrrx cerefi

oclronsrre apxl'ITe,KTyprr ueftpoHHtx cqrefi. cer:u ForwardFeed. klnutluwrusaqu, BecoB.

Hffi;l*"I4 - HopMtlJlu3ar\ufl. O6naqHHe Bbrqr{crreHr4s n colab or Google. peNziraH pa6orH.

Teua 4. Eu6.nuorerca Te;nsorFlow
Bne4enze s Keras u TensorFlow. o6rqar xapaKr epucrnca. onepaqran TensorF'low. BngrrTeH3opoB. Onepaquu Ha4 TeH3opaMr.r. perrreuae orirou""rr, 3aAaq Marrrr4H'ofo o6yreuiar crloMolrlblo uefiponurx cetefi Ha ocHoBe 6z6nuo:rerrE TensorFtow. z*rt".pa{rzs Te,nsorFlow c6u6nzorexarrau SciPy, skl:arn' Perueuue 3aAarr 6unapnofi 14 M'yJrbrt'Knacconoft rnacc.aQrax aLrr4r4.Teua 5. Cneprovurre HefipoHHbre cer,r.r

llou'srue cBeprKI4' ceeprovulre cerlr. conpeueunbre cBeproqHhre apxr4TeKTyphr. o6tacrurIpI4MeHI'IMocrLI cBeproqrlblx cereji. Cc'slanIae nefipounoiit cetu saA;uot ap.Kr.rreKTypbr.Peanusarlua xracczsuKaropa rn.f, pzrcrro3 rraBalufl.pyKorrrcuhx ri[op.Tenra 6. PercyppeHTHbre rreiipouHue cerr{
PexyppeurHue ueiipouHble oerl'I. o6pa6orrca nocJre,qoBarenruocreft. pacnpocrpaHeHrreoruu6xlr' BzAu apxl4Telcryp peKyppeHTubrx uefipoHrmrx cereft. Hefipouurre cerrz ArrfrrlopoxreHl''' TeKcra' 3a&u:ta [opoxAeHl,Is TeKcra. Perlppeurnrre *rJfipor"ur. cerrr ncrrHTaKcr{qecrufi pas6op reKcra.

flpaxru.recKr{e 3 aHfl Tr{.s
Teua 2. Mar:euarurrecnue ocHoBr,r Deep Learning

Pa:pa6orxa [porpaMMHoro KoAa Anq. [ocrpoe'r4r uo4eneft Ha oc'oBe npocr'rxapxr'rreKTyp nefipocereit u uccn; egoBaHr.r{ aJrropr'TMon zx ooyleuax:o AnropurM BbFrucJreHr4r BecoB /,,,flgan''vrnaccuQzr awr4.o (DyHrcquu ontu6xur4 peryn.rpu sarJr4fl.o Bra4rr Qynxrlull ouu6orc An r ocHoBHbrx 3alaq.o Mero.4 rpaltreHTuoro ollycxa.
o Dropout.

Teua 3. Ocnonnbre apxr{TeKTypbr Hefipouurrx cerefi

".tporj"fff*Hi 
LI recrr\so,ra'ple rporpaMM'oro KoAa Arrs peana3artrrrr, oc'oB'brx arlxr4reK:ryp

o Cerra ForwardFeed.
o I4uwluaJrrr3a\vs.BecoB.
r MrzHz-6arrm- HopIvraJII4 gar\r4fl.



. O6na.rHhre BbrqrrcJreur4q Ei Colab or Goosle.

Tenaa 4. Ez6"rrnorerca TensorFlow
Pa^:pa6orr<a [porpaMMHoro Ko,qa c rrcrroJrb3oBaHr{eM 6n6naorexu fensorFlow:o OleparlzuTensorFlow.

o Onepaqrrur HaLTeH3opaMr4.
o Perueune ocHoBrrhrx 3aAaq Malrr,ruHoro o6y.reHuf, c rroMolqgo neffpoug6lx cereft

ocHoBe 6ra6"nzoroxu llens,crFlow"
o Peureuue 3aAaq 6iznapnoii r.r Myn'Tr.rKnacconoft rcnacczsrzrc ar\vvr.

Te*ra 5. CneprouHrre Hefipo""r,ra a*r"
Parpa6orra [porjpaMMHoro Kora c [cnoJrb3oBaur{eM,6u6nzotexu TensorFlow:o CosAanr.re ueftpouuoft cerra sa,4aHHoft apxr.rreKTypbr.o Pearragarlrr.f, KJraccz$uxaropa Ar.fl pacno3HaBa'vrs.pyKorrrrc'hrx rluQp.

Tenra 6. PelcyppeHTHbrg nefiponHue cerrr
Paspa6orxa [porpaMMHor'o KoAa c LrcrroJrb3oBarrrreM 6v6nyrorern TensorFlo.w:o Hefipounrre cerr.r Ail.ll [opr)]KAeHr.r, Texcra.

o PercyppeuT'bre uerfipouHrre cerrd lr cr4'TaKcr.rqecxuft pas6op reKcra.

6' Yqe6Ho-Meror,[trecnoe odecneqeHr{e r{ nJraHr{poBaHr{e caMocroqre.nrnofi pa6o*ro6yuarouluxcr

Ta6nwp3

Ilb
TEMbI

Terarr I Oopurr CPC, nx.nrova" rpEOonanraa r rorAror*e K
I| 3aEIATvIflM

--::--
9reuue o6.f,garerrrnoft u 4onornvrenruolt 

-+lgPglrygJegpa6orra rerlrufi
r{renne o6sgarenruot u aonorlnrar,en"Hori 

---
Jrr4 reparyprr, npop a6orra lerqzfi , paspa6 or:xa
NPOTPAMMHOIO KOAA I{ NPOB EAEHI,IE BbIT{T4 OIIITEJII;HOrO
SKCTIEPT4MEHTA

grenue o6ssaienbrffi
Jrrrreparyprr, npopa6orna nexqzft , paspa6orra
lporpaMMHoro KoAa Ir [poBeAeHr,re Bbrqr.roJrr{TeJrr,Hof o
SKCnepprMeHTa
grenue o6ssarenbrffi
JiHTeparyptr, npopa6orxa lexqufi , pa:pa6,rri<a
IIPO|PAMMHOfO KOAA I,I IPOBEAEHI{E BbIIILIC,JII{TCJIb,HOTO
SKCnepLrMeHTa
rlrenpre o6ssarenbrffi
nr,rreparyprr, npopeL6orxa nerqufi, paspa6orxa
nporpaMMHoro KoI a I,I np oBe.4eHr.Ie Bbrq]rcJrrrTeJrbHoro
3KCnepIzMeHTa
greuue o6.{garenbHffi
nr.rreparypu, npopa.6orra ;rexquft, pa:pa6orxa
nporpaMMHoro Ko.4,a I{ UpoBeAeHI{e BbIrrHc.[r,ITeJIbHOf O
9KCrreprrMeHTa

I Mecro Deep Learning n
HayqHbrx HccJreAoBaHr,r{x.

2 MareuaruqecKr{e ooHoBlr
Deeplearning.

/,
J OcnoeHrie apxr{Te)KTypbr

HefipoHHrx cerefi.

4 Bu6naorexa TensorFlow.

5 Cneprouurre nefip ounbre cerrz.

6 PeryppeHrurre ueiipounrre
ceTr{.

rlreuu e o 6qg are.rrr,uofi H A o rroJrHrrre.nrHofi Jrr{Tep arypbr,
ilporpaMM.ft .qracqanrzur,r. KourpoJrb - Ha npaKTVqecKoM 3ArrflTvrvr
s oprrae npz o6cyx 1etr4rr reoper[qecKr.rx BorrpocoB.

rlpeAycMorpeunofi pa6o.refi
n ycrnoft r4Jrr,r [IrcbMeunofi



Ilpopa6orrca .rrerqrafi [peArroJraraer rrprzcyrcrBpre ot5yraenroro Ha neKqr{oHr{brx 3ar{rru{xv KoHcrIeKTVpoBaHIre MarepI'IaJIa, rloAforoBKa upeaelnaquft ycBoeHHofo neKrlrdoggoroMarepI'IaJIa' Kourponb * I{a npaKTI'IqecKoM 3au;rrr4r{ B ycrn ott utu nucrMeHHoil (poprvre upuo6cyN4euurd reoperr.rqecxr{x BolpocoB.
Pa:pa6orna .'porpaMMrloro KoAa I{ ,,poBeAeHHe BbrrrrrcJrr{TeJrbHoro g*cneprrMeHTa

BblnoJlHflIorc'f, IIo MarepI'IaJIaM ilgKul'Ifit ]I caMocrotreJrbH.sx uccJreAoBaHufi. KoHrpoJrr, - HarpaKT[qecKoM 3aHtrI4I' B ycr'.ft unu ru'cbMeHHoft $opve npz o6cyNAeHr4r4 Teoperr.rrecKr.rxBorrpocoB.

7' rrp ouexyrorrrras arre crar{ufl rro ArrcqurrJrrrHe (vro4y.nro)

7 'l oqeno'rHrle Marepr{arbl Arq npoBeAeHrrfi rrpoMe}xyro.ruofi ar'ecrarluu ,,oAr{cqurrJrr.rHe (uo4y"rrro)

(Dopua rpoBeAeHl{t npoMexyro'ltHofi arrecrarlr{r4 - au@Qepeurlr{poBaHHrrfr gaqer. 3a.{ernpoBoAl4Tcs ycr'o n $opue coeiece4onaul4t 
',o 

flpr{JrafaervroMy Hr4}Ke npr,rMepHoMy [eperrHroBorrpocoB.

Boupocu Arq noAroroBnr.lr K 3arrery:
1. Ocuonurre rron_f,Ttm uefipocerefi.

? Ilepcenrpou ra (pluxquu a:Krular\Hvr.
3. fpa(f nuvracnenraft n az$SepeurlrrpoBaur4e.
4 Arropuru Bbrrr,ncfle*r,rr BecoB rnfr saraquxnaccrzezliaq,nr4.
5' (Dy'xqzu oruu6xu ,n peryntpfi3!rJ'rs..Bu.4rr $pucqzu o,uu6or<.4nr ocHoBHbrx 3aAar{.6' MeroA rpaAl4eHTrloro cnycKa. croxacrrat.rn*fi.pu4rn"nt"rrft cnycx. Anropr,'na adam.
7 . Perynxpras a\trfl. Dropout.
8. ocnonurre apxr{roK'yprr nefiponnrrx cerefi. ceru ForwardFeed.9' TensorFlow. o6ruar *apau".prucrr,rKa. onepaquu TensorFlow.
10. BrE4u reH3opoB. Ouepaquz Hu4,.".opar".
ll'Peureur're ocHoBHbrx 3a.{aq MaIIrrIHHoro o6yvenn{ c [oMorrlrro uefipounrx cerefi naocHoBe 6u6nuorerz TensorFlow.
12. llonsrrze cBeprKr4, Cnepro.rurre cerr,r.
13' conperraeHHbre cBerproll'bre apxlrreKTypu. o6nacrr{ rr]lr'MeHnMocrr.r cBeprorrrrbrx cerefi.I 4. Co glaHue nefipou noft cerrz sa4auuofr apxureKryphr.
1 5 . Pean's arlux rnaccusr.rKaropa Anfl pacrro3 HaBaHLrs.pyK oruc'brx quop.
I 6. PexyppeHTnbre uetipctuul,re cerr.r.
17 . o 6p a6 orKa rro cneAorlareJrb'o crefi . pacnpo crpaHe'r{e ouz6xrE.
f!. Buau apxrrreKryp peKyppeHrHtx neftpoHurx cereft.
19. HeffpoHHbre cerrr llJrr{ rropoxAeHlr.s reKcra.
20. PercyppeHr'bre ueitponuue cerr4 14 cv'ra*crrqecrcufi pzn6op reKcra

8' Y'reduo-MeroArtqecKoe u unsoprvraqr{ouHoe odecrre.reuue Arrcqu[Jrr{Hb]r (uo4y.nn)

8.1 OurosHafl Jrr{Teparypa:
1' oAIauqon, E'E' Mo;qen" a npcr6reMr,r r4HTeJrJreKTyaJrbHbrx cr4creM f3nercrpoHru,rfr pecypc]:naouorpaSux I - 3ne*poH. /IaH. - M.: HI4II liHop,or-u, 2020. pext'rvr rocryrra:https:llznanium.com/catalcig/document?id==35691s (aara o6pu,r"r"r, 20,03.2022)2' cypona, H' Io. I'lcxyccrnettt"t1,n,m"oo.ot [3nexrportmrfi pecypc]: uouo'p aSux I -3rempou. raH. Ir{.r IOHI4T}I-AAHA, iozt. 4i0g c" :' b.*r, Aocr:Frra:https :i/www. iprbo oksho p.rur 1. 23 3 54. html (tn ao 6puru.n"" : 2r) .03 .2022)

8.2 [ouo.rHuTeJrbrras Jrrrrep arypa :



3' lrBueHxo, f. tr4. MareuaruqecKas crarucrvrKa: yve6uux rnfr c,ryArJHToB By3oB,o6y'Iarorqvxct ro cneqrlaJlbHoctz "llpra Krra[Has,MareMarrrn ,ui' / f .I4. I4n.{euro, K). IrI. Me4ne4en.- Mocrna: Jlz6poxor,l,2014. - 352 c.;
4' flerpynzu, Io. rc' I'Iu(lopl.raqroHHhre rexHoJrofH:ff aftanvsa AaHHLrx. rrata Arralysis:yve6Hoe noco6ae IIo AI{cIII4nllme "14H{topMarnKa" AJrs oTyAeHToB By3on, o6yvarorqr4xc.fl rroylpaBJieHqecKl4M I4 SKoHoMI4qerOIg'JM clleqrlanbHocrtM I{ HarlpaBnerrusd IO. rc. llerlrynr,rrr;
Mocx. roc. yH-r uu. M. B. JlouonocoBa. - 2-eusg. _ Mocxea: KAy, 2010. _ 292 c.5' llpocro o 6olrurax AaHHI'IX : Big Data for Dummies: uepeBoA c anrnzficxo1o/ [. fypnnq.- Mocxsa: 3ncuo, 2015. - 400 c.

8.3 l{urepHer-p ecypcbr:
1. ceprefi Huxorenrco. Deep Le-arning [3ner<tp,. pecypc]. perxurra Aocryrahttps://logic.pdmi.ras.rur-sergeylteaihingldttraruouaolT.htinl (t*i'oap^rreHr.rr:21).03.2022).
2. First steps with lfensorl{ow. [3nexrp. pecypc]. peNr.rlr Aocryrrahttps://developers.googltl.com/machine-learnitrgicrash-course/first-sieps-with+ensorflo*7toolkit
(4ara o6panleHr{r: 20.03.202D.
3. Overview of Colaboratory Features [Onenrp
https://colab.research. go,cgle.com"/noiebooks/basic features
o6pauleunr : 20.03 .2022'.t.

pecypc]. peNrnr Aocryrra
overview.ipynbml (i*u

4' TensorFlow- core [onerrp. pecypc]r Fexrr.ru Aocryrrahttps ://www. tensorfl ow. org/tutorial s (4ara o 6parqeHr'x, )o .riz .zozz1.
9' rrepeueHr uH{opMaIII{oHHbrx rexHoJrorufi, ncnoJrb3yeM'rx ,,prr ocy]qecrBJreHrrrr

o6pa:onareJrbrroro rrpoqecca rro Arrcqu[Jrr.rne (uo4ynro)
I4urepuer, .4ocrytl n raH$oplrlaqr'Iouuo-o6p*ouu""n"ryro cpeAy Trorrafy, Brr;1roqa*Jfilyrcs ce6s Aocryrl t< yueeiHrtM TIJIaHaM z pa6ovirra [porpaMMaM, K r43.4aHvrM r)JreKTpguuoft6u6nuore'ruoft cl4creM'l H gneKTpoI:IHbIM o6pa:o'areJrbH6rM pecypcaM; JrrrrleH3rroH'oe

rpofpaMMHoe o6ecne.rerpre: MS windows, MS office,.powerpoint, MS Teams.

10. Texnuqecnrre cpeAcrBa
(uo4y.rn)

rr Marepr{aJrbHo-TexHr{qecKoe o6ecne.reuue ArrcuunJrrrHbl

v're6'rre ayruropvrr AJIfl tlpoBe AeHLrfl sa'srrafi neKurzoHHofo r{ rrpaKTr,rqercKoro rr4rra)KoHcynbrallzfi, reryrqgfrc KoHTPoJt-fl I'I n:poMeNyrouHoii arrecraqar4, a raK)Ke rroMerrleurr s. /l'nfl.caMocrotrelluofi pa6o'rrr. l,tts [por]eAeHlzfl sansluit JreKr{r.roggoro rr{rra ueo6xo4rauo
.4eMoHcrparlrroHHoe o6otrry.n;onanrae.

11' CpegcrBa aAatITarIHlr [perloAaBaHr{fl Arrcqufl.[uHbr (Mogyfla) n no:rpe6uocrqM
JIt\ II C OrpaHI{qeHHbIMH BO3MOXHOCTTTTuu

B cryqae ueo6xo4ulrocru, o6y'raloqnvrcx r43 qr{cJra Jrrrq c orpa'r.rqeHrrb'r.r
Bo3MoxHocr-qMI4 3roponr'a (no 3a.sBrelrl4ro o6yuaroqerocx) uoryr npernar atbos. orHr{ r{3cneAyloqux BaprIaHToBr BocnpI4{TI{t rzHfropnraquz c yqeroM HX yr1pr4srr1yan6Hb1*
ncuxo$uslrqecKl'Ix oco6erunocrefi, n roM qzcJre c [puMeurgnr4eM gJreKTpoHHoro o6yle Hr4s. Lr
Ar,rcTaHrlr{oHHbrx rexuono rrafi :

- Ant nrlq c Hapyu:eHntrMlr 3peHHfl: n ne'{arHofi Sopnae yBeJIIzrIeHHrrrra urpra$rorra; n (foprraesneKrpoHHofo AoKyMeHra; B Qopnae ay4uo$aftna (uepenog y.re6ulx Marepr,raJrclB Bay4uo S opruar) ; v H4rzB'44/ilnb rrbre 3 al.a'u fl . r{ Ko H cynbr arJr4r4.
- Ant nu{ c HapyIIreHvIflMLr cnyxa: B ue'{atHoft Soprue; n $opnre gJreKTpoHnoro IoKyMeHTa;rLHI'LrBLrAya.JrbHbre3alaHr,r[raKoHcyJrbTarlar{.

-.{n'f, JII{q c HapyllreHlrflMkr onopHo'ABl,IfareJrbHoro amrapara: B [errarHoft $opue; n S0pnaesneKTpoHHoro AoKyMeHTa,; B Sopue ayguo$afinai trl;izrntryanbHhre sa1aH1rs.rr KoHcynbr ar\wv.



12. Merogu,uecrcue peKoMeHA Lrruv
caMocroflTe.nruofi pa6iorur

o6y'rarorqunrcn tIO .BbIIIOJIHEHIIIO

flpu no4roroBl{e AOKJTaAa peKoMeHAyercs crpyK:rypr'poBaHHo r,r cxaro rrpeAcraBr.rrbcoAepxaHrle [poAeJIaI]Hofi padorLl B coorBercrBllu c rrJrauoM. BrrcryureuIle, o6.f,3arenbHoconpoBoxAarb HarntArl:ocrblo (rrpesenraqur n $opuare pd1). TarcNe Heo6xo4r,rnao 6rrrl roroBb*
K OTBeTaM Ha Bonpocbr, IlocTylla.rcuue oT ay,qr{Topr.r}r.

llpu [oAroroBKe K orBeraM: Ha Borrpocbr, rtrrcKyccr4r4 peKoMeHAyerc.s, KpoMe
aKTyiuII'I3aqHI4 COrepxa'HI'I{ [pe,4craBJrrreMoro MarepI,IaJIa, qreHr4e reoperl,rqecKl,r]i ucrortHr4K0B,
aHaJIH3 COAeplKaHkI{ r'tareprlaJla ireKI{rIOHHbrX r{ [paKTr4:qecKrrx 3aH.rrrr{ft uo Ar4CrIrr[nHHaMo6pasonateJlbHoro KolvIrIoHeHTa, coAepxaHr{r 4r.rcxyccufi Ha rroce,qeHHhrx aclupaHToM3ace a[uflx xa$e4prr, ril{cceprau[ouHofo coBera, nouipepe,uqfi.rrx, HayqHbrx ceMrz.Hapax H rzHbrxMepolprzf,Tr,rrx.

Peroueu4yerct I{crloJlb3rf,Barb un(fopruaqrroHHbre pecypcbl coBpeMeHHbrx gne*Tpo'Hb,*
6u6lnorex, o6parr{a*<lx K ny6nurarllErrrr [o npodreuau r4cKyccrBeHHoro rrHTeJrJreKTa BpefrrzHronbrx u3raHvlxx, cSopHzKax Marepua-rron xonQepeuqrzft, 3arrvrcflMne6unapon.

MeroAuqecKrre pe*oMerlAar{uu .'o troAroroBKe K [rpaKTrrqecKr,rM 3aHflT]r.rflM
Brruoluenue [paKTI4qec]oIX sar\auuiz [peAlonaraer Hanr{rrue y acnupaHTa yBepeHHbrx

HaBbIKOB npOrpaMMI'IpOBaHI{fl Har OAHOM r,r3 tr3brKoB BbrcoKcfro ypoBHr (c/c++, ctt, iavi, scala,Python)' rlpz srou npel{MyqeorBo orAaercr BJraAeHr4ro r3hrKou python . [w. BhrrroJnHeHr{f,
3aAaHLrs' acmrpaHTaM BlrAaerc'fl I4HcrpyKIII'Ix no pa6orte c cvcreMofi nporparraMr4poBaHr4.fl. Alspaspa6orxu 14 TecrI'IpoBaHI{s rporpaMMHoro KoAa Ha r3brKe python- aorrupaHThr Moryrr{crroJrb3oBa$ o6ra.rHyF) cr4creMy Google colaboratory (40cryn cno6t4urrfi).

[nx ycnelrHoro .Bbrrro JrneHr.rr lpaxTr{rrecK}rx 3 aAaHr4.ft neo6xoArzuo :! I'I3frI{Tb MarepI4aJIbI lexquft, a ranKe .4oKyMeHTarlurc K rrolongyeMbrM
6u6nuorexarra;

' pa36lrparb I'I KoMMeHTrIpoBarb npl{Mepr,r [porpaMMuofo KoAa, npeAJroxeHHoro
IPEIIOAABATEJICM AN{ I{JIIIIOCTPAIIIIII TEOPETIIqECKOIO MATEPIIANA NEXqUft;

' BbIrIoJIHrIllb rIoI4cK lo[onHl4Telruoii ran(fopruaqrau B npe4roNenHoft
lperloAaBaTeneM nl'ITepaType, a TaKx(e caMocTo.sreJlbHo no4o6paHubrM r.rcroqgr{Kar\{;. IIpII Heor5xolunaocra caMocro.flTeJrbHo IIOA pyKoBoAcrBoM flprefloAaBaren{
rroBbrcr{Tb ypoBeHb [oAforoBKu n o6nacru pazpa60tKrr ][porpaMMHoro KOAa.

MeroAuqecKrre peKoMeHAaIIuu [o ,,oAroroBKe K aurfr[epenqupoBa'Horry savdryrloAroronxa x alrs$epeHrll'IpoBat{HoMy 3aqery flo Ar.,rcrlrrlJrr,rHe rBJr-f,erc.rr rpaAurluouuofi
Soprrlofi [poBepKLI suaunit, ytatt"fi, KoMrrereurluft, crfoprunpoBaHHbD( B rrpoqecce ocBoeHr4.flBcero coAepxaHl{fl I'I3yrtaeM0it Aprcqun;ll4Hbl. B cryvae []poBeAer{ua arz66epeHrlr,rpoBaHHoro3aqera acIIupaHT rloJlyqaer 6a-ulrt, olpaxarcrql4e ypoBerrb efo sHaHuft. C*orro"reJrbHa-fl
lo'qroroBKa K 3aqery AoJIXHa OcyqecrBn.flTbcfl.B TeqeHue Bce.fo ceMecrpa. Ilo4roronxa BKrroqaercnenyroqne Aeffcrnns:

. I43y.rI,IT6 rdaTepI,IaJIbI lerqrafi, a
lpaKTr4qecKI,IM 3 aH.flTI4_f, M B'reqeHlle CeMecTpa;

TaKlKe Marepu€Urbl, KOTOpbre TCTTOBI4I_uob K

o coorHecrrl flpoqurarlHyro nu$oprr.nallIlro c BorlpocaMrl, Koropbre IaHb]:K 3aqery;' BbITIOJIHTIT'b IIollcK AoIoJIHI'ITenlnoft rzH$oprr,raqLrvt B npr:4noxeunofr
nperloAaBareneM JlrlTepallype, a raKxe caMocroflTeJlbHo noac,6pauur,rM [crorrHr4KaM;

' [orforoBr4Tb rdparKr.re 3ailvcr, $rarcupyroque noruqecKyro cxeM)/ orBera HaBOrrpocbr.

' HaKaHyHe Sarlella IIoBTOpLIlfb oTBeTbI, He 3aultrllblBall B 3aIIHcIrI.


