Oaummmana HUY BIID nist cTyieHTOB U BBINYCKHUKOB — 2019 1.

HanpaBJIeHne: «(DyH[laMeHTaJILHaH H NPURJIaAHAA JUHIBUCTUKA»

IMpoduin:
«KoMnbooTepHas JUHTBUCTHKA U M (POBbIe METOAbI B T'YMaHUTapHbIX Haykax» KO/ — 310

Bpems BbinosiHeHus 3aganusi — 180 MuH., A3bIK - pyCCKUIA.

. OBIIASI YACTbD.

3amanue 1. [Ipouture orpeiBok crathu “Dairy farming, solar panels, and diagnosing Parkinson's
disease: what can you do with deep learning?” (Rachel Thomas) (https://www.fast.ai/2019/02/21/dI-
projects/).
CocTaBbTe KpaTKOC€ PE3OME 3TOI'0 OTPbIBKA Ha PYCCKOM A3bIKC (06’beMOM B OOIUH 2163311, HO He OoJiee
1000 3HaKOB).
a) KaxoB ocHoBHOI Te3uc?
0) Kakue aprymMeHThI 3a WM IPOTHUB BBIIBUTAEMOTO TE3KCa IIPUBOIUT aBTOP?
B) Brickaxute Bamm COOCTBEHHBIE COOOpa)XeHHs IO MpoOiieMaM, 3aTPOHYTHIM B OTPBIBKE, U UX
peIeHusIM.
r) Kakue ciocoObl npumenenust Al s aBToMaTnyeckoil 00pabOTKM TEKCTa Bbl MOKETE HAa3BaTh?

«Many people incorrectly assume that Al is only for an elite few— a handful of Silicon Valley
computer science prodigies with monthly budgets larger than most people’s lifetime earnings,
turning out abstruse academic papers. This couldn’t be more wrong. Deep learning (a powerful type
of Al) can, and is, being used by people with varied backgrounds all over the world. A small taste of
that variety can be found in the stories shared here: a Canadian dairy farmer trying to identify udder
infections in his goats, a Kenyan microbiologist seeking more efficiency in the lab, a former
accountant expanding use of solar power in Australia, a 73-year old embarking on a second career,
a son of refugees who works in cybersecurity, and a researcher using genomics to improve cancer
treatment. Hopefully this may inspire you to apply deep learning to a problem of your own!

Building Tools for Microbiologists in Kenya

Benson Nyabuti Mainye trained as a microbiologist in his home country of Kenya. He noticed
that lab scientists can spend up to 5 hours studying a slide through a microscope to try to identify
what cell types were in it, and he wanted a faster alternative. Benson created an immune cell
classifier to distinguish various immune cells (eosinophils, basophils, monocytes, and lymphocytes)
within an image of a blood smear. This fall, he traveled to San Francisco to attend part of the fast.ai
course in person at the USF Data Institute (a new session starts next month), and where another
fast.ai classmate, Charlie Harrington, helped him deploy the immune cell classifier. Since malaria is
one of the top 10 causes of death in Kenya, Benson is currently working with fellow Kenyan and
fast.ai alum Gerald Muriuki on a classifier to distinguish different types of mosquitoes to isolate
particular types that carry the Plasmodium species (the parasite which causes malaria).

Dairy Goat Farming

Cory Spencer is a dairy goat farmer on bucolic Vancouver Island, and together with his wife
owns The Happy Goat Cheese Company. When one of his goats came down with mastitis (an udder
infection), Cory was unable to detect it until after the goat had suffered permanent damage.
Estimates suggest that mastitis costs the dairy industry billions of dollars each year. By combining a
special camera that detects heat (temperatures are higher near an infection) together with deep
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learning, Cory developed a tool to identify infections far earlier (at a subclinical level) and for one-
tenth the cost of existing methods. Next up: Cory is currently building a 3D model to track specific
parts of udders in real time, towards the goal of creating an automatic goat milking robot, since as
Cory says, “The cow guys already have the fancy robotic tech, but the goat folk are always
neglected.”

From Accountant to Deep Learning Practitioner working on Solar Energy

Sarada Lee was a former accountant looking to transition careers when she began a machine
learning meetup in her living room in Perth, Australia, as a way to study the topic. That informal
group in Sarada’s living room has now grown into the Perth Machine Learning Meetup, which has
over 1,400 members and hosts 6 events per month. Sarada traveled to San Francisco to take the
Practical Deep Learning for Coders and Cutting Edge Deep Learning for Coders courses in person
at the USF Data Institute, and shared what she learned when she returned back to Perth. Sarada
recently won a 5-week long hackathon on the topics of solar panel identification and installation size
prediction from aerial images, using U-nets. As a result, she and her team have been pre-qualified to
supply data science services to a major utility company, which is working on solar panel adoption
for an area the size of UK with over 1.5 million users. Other applications they are working on
include electricity network capacity planning, predicting reverse energy flow and safety implications,
and monitoring the rapid adoption of solar.

Sarada and the Perth Machine Learning Meetup are continuing their deep learning outreach
efforts. Last month, a team led by Lauren Amos created an interactive creative display at the Fringe
World Festival to make deep learning more accessible to the general public. This was a
comprehensive team effort, and the display included:

° artistic panels design based on style transfer

° GRU/RNN generated poems

° Implemented BERT to generate poems or short books

° Applied speech-to-text and text-to-speech APIs to interact with a poetry-generating robot

Festival attendees were able to enjoy the elegant calligraphy of machine generated poems,
read chapters of machine-generated books, and even request a robot to generate poems given a short
seed sentence. Over 4,000 poems were generated during the course of the 2-week festival!».

II. CIEHUAJIBHAS YACTb
Bovibepume u evinoninume moabKo _00uH U3 0J10KO8 3A0AHUI CHEYUAIbHOU YaAcmu 6

COOmMEemcmeuu ¢ 6blOPAHHON 6aMU NPOPAMMOU MAZUCMEPCKOL NOOZ0MOBKU.
Hanpagisienue: “KoMnboTepHas TMHIBUCTHKA”

3aganue 2. Pemure 3a1au4y.

byxssl 111, JI, b, U, E, H Hanncanbl Ha OTENBHBIX KapTouKax. AKakuii AKakueBUY OepeT KapTOUYKU
B CIy4ailHOM TMOpPSAKE W TPUKIAIbIBAET OAHY K napyrod. KakoBa BeposiTHOCTb, 4TO AKakuit
AxaxueBud cobepet u3 Hux cioBo «IIMHEJIb»?
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3amanmue 3.
Bam myxHO co3nath cucremy “CTUXOCIOXKATOP”, KOTOpask OTBEUAET MOJIB30BATEINI0 B pU(PMY Ha
M00yI0 BBEICHHYIO (Dpa3y Ha pyCCKOM SI3BIKE.
Hanpuwmep:

Tonvz06amens: “xomo u 3a2150v18a1 5 6cmaps”

Cucmema: *“‘6 akademuueckuti cnosapv”

Ilonvzoeamens. “npunemenu unonianemsme”

Cucmema: “6 cogpemernnom 110606HOM pomare”

OTBeT cUCTEeMBbI I0OJKEH OBITh OCMBICIIEHHBIM, TPAMMATUYECKU MTPABHIIBHBIM U CHHTAaKCHUYECKU
COTJIACOBAaHHBIM C BBEACHHOM (hpa3oil. Takke OH IOJKEH COOTBETCTBOBATh METPUUECKON CTPYKTYpE
BBEJICHHOH (ppa3el u pumMoBathcs ¢ Hell. [IpuMepsl HEOyCTUMBIX OTBETOB:

Ionvzoeamenwv: “xomv u 3a21a0v18a1 s 6cmaps ™

Cucmema: ‘“moaxosuvlil cnosapsv”

Ilonvzosamens: “‘npunemenu unonianemsne”

Cucmema: “8 cospemernHulil 110006HBLI paccKaze”’

Bama 3amaga kKak KOMIIBIOTEPHOTO JIMHIBUCTA pPa3pabdoTaTh apXUTEKTYpPy U METOIbI
TECTUPOBAHUS TAKOH CUCTEMBI.

1. Tlpennoxure mpeacTaBieHHE METpa B BUJE 000 (OpManbHOM 3alMCH, a TAKKE OMHUIIUTE
yCIOBHBIE  O0O3HAYeHHWs  Tak, 4YToObl  oueHWBaromui  Bamy pabotry Mor wux
IIPOUHTEPIIPETUPOBATD.

2. a) Ecnm ncnonb30BaTh MpaBHIIOBBIN MOAXOJ Ui PELICHHUS TAaHHOW 3aJa4M, TO Kakue TpaBuiIa
mMoriu Obl Boiitu B Bamny cucremy? I[lpuBeaute nBa-tpu mpumepa. Kakas mpenBaputenbHas
o0OpaboTka TexcTa HeoOxoauma Bamei cucteme? Kakue Mopdonornueckue XapakTepUCTUKU
cJ10BO()OpM MOTYT MOHAJOOMTHCA JAJSl MOPOKACHUS MPaBHIBHOTO OTBETA (€CIM Bbl CUUTAETE,
yro Mopdororudeckas uHboOpMalus He MOHAAOOHUTCS, oOocHyiTe)? UTo HOKeH Jenath
MOPQOJIOTUUECKHI MOYJb B JTAHHOM 3ajade mpu npaBuioBoM nonaxonae? Ecnu Ber cumtaere,
yTo BaM Hy)XeH CHHTaKCH4YecKuil MOIyJb, TO B KakoM (popmanuszme Bl Oynere npeacraBisiTh
CUHTaKCHUYECKYI0 CTPYKTYpY, Kakas CHHTakcuueckas uHpopManus noHanodburcs Bam B
npasmiax? OTBeT 000CHYMTE.

0) I[IpencraBpTe, YTO BbI pelIaeTe 3Ty 3a/Jadyy METOJaMH MAalluHHOro oOydeHus. YTo MMEHHO
Oyzner oObexTOoM B Bameit 3anaue? [IpuBenute npumeps! npusHakoB (features) 0ObEKTOB 1ist
o0y4yeHHs, HEOOXOOUMBbIE Ui peIIeHUs JaHHOW 3ajaud. HyXHBI M CHHTaKCHYECKHUE
npu3Haku? Ecmu ma, To kakme? Kakme orBeThl OynmeT BbIIaBaTh Bama cucrema? OTBeT
o0ocHyiiTe.

3. Tlo xakuM mapameTpaM MOXKHO MPOTECTHPOBaTh paboTy cuctembl? Kakoir morma Obl OBITH
cuctema peltuHroB (mTpadoB, 0auIoB W T.M.) JUIsl Pa3HbIX JMHTBUCTUYECKUX (DYHKUIMN?
[MlpuBequre mpumepsl. Kak  momyduTh W MHTEPIPETHPOBATH  PE3YIBTHPYIOIIYIO
OIICHKY KayeCTBa JIMHIBUCTHYECKON CHCTEMBI B 1IEJIOM?
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Hanpasienue: “LlndgpoBbie MeTOAbl B T'YMAHUTAPHBIX HAYKax”
3ananue. 2

Jnisa peieHus 3aja4u He TpeOyeTcsl 3HAKOMCTBA C CTAPOTATAPCKUM SI3bIKOM, BCe HEOOXOIUMbIE
JIMHTBUCTUYECKUE MPECTaBICHUS MOXKHO MIEPEHECTH U3 PYCCKOro si3bika. OnpeesuTe pasmep 3T0ro
JBYCTULINS U OOBSICHUTE CBOM OTBET:

Assilam wi dssdlam wi dssdlam;
I 3anyj, bayda sdlam bulyr gdlam

BykBBI 1, 3 ¥ Y O3HAYAIOT COTJIACHBIE 3BYKH.

B TiOpKCKOM BapmaHTe BOCTOYHOM CHCTEMBI CTHXOCIOXKEHHS apy3 pa3sMep, B KOTOPOM CO3JaHBI
TaKue MOATUYECKUE CTPOKH Ha CTapOTATAPCKOM SI3BIKE, HA3BIBACTCS XA3A0NHC-U MYcad0ac-u Max3ygh
(HanMcaHMe HECKOJIBKO YIIPOILIEHO B YTOJy METPUKE):

Anyn kem al dnindd mén_jaratty, Bujy berld sayny tin jaratty Xé&kimndrddn qalan siiz dorr wi
sawhar; ['aqylly kemsé alyr any ezbar. Babaxan digénul ber $4h barirde

Pa3mep 3THX CTpOK — paman-u mycaooac-u Max3yg:
Séhidiriir, ike kiize jairiir. Jad itdrlar — kem beld? - rixmit ild

Pa3mep 3THX CTpOK — paman-u mycamman-u max3yeg:
Kast itep gdzdem bu tatar ilenen jaxSylaryn. Kiirde kiizem, d6Sde kiinlem ul bider surdtend Néq
Qazan aertynda bardyr ber awyl — Qyrlaj dilar

PazmMep 3THX CTPOK — Xa3a0ic-u MyCAMMAH-U CANUM:

Giizél Suridd bylbyl da fdavan &jldr, Sahym Tahir; I'dziz 3anyn fida &jlar, kiirep ul Zohrd dildati
Xodaya kiip xdmid itkdn xdmiddmdin 36da buldym Mené ki¢. Zur awyl 6stendd Cyqty nurly aj
qalqyp

3ananmue 3.
IIpencraBbre, YTO Bac 3auHTEpecOBA (PEHOMEH PYCCKOA3BIYHOM JTHOOUTENBCKOM JIUTEpaTypsl, T.€.
XYA0)KECTBEHHBIE TEKCTbI, HAaIllMCaHHble HENPO(EeCCUOHATBbHBIMU aBTOpPAMHU, HE IYOJIUKyeMble
M3/1aTeNbCTBAMU U HE NPUHOCSIIME HX CO3JaTeNisiM HUKakux JeHer. Kakum o0pa3oM MOKHO
HCCIIEIOBATh JIUTEPATypPy TaKOro poJa KOJINYECTBEHHBIMU METOAaMU?
Onwumwmre:
1. rae m kakuMm 00pa3oM BbI Obl MPEIJIOKUIU cOOpaTh MaTepuas Ul BaIIero UCCIIEIOBAHMUS,
KaKHe KOMITbIOTEPHBIE TEXHOJIIOTUH MOTYT OBITh MPH 3TOM IPUMEHEHBI?
2. Kakhe TUIBl pa3METKH MOXKHO ObLIO OBl MPEIOKHUTH JUIsl COOpaHHOTO BaMM MaTepuana’?
MPOSIBUTE MAKCUMYM (paHTa3UU U MPEUI0KHUTE KaK MOXKHO OO0JIbIIIe YPOBHEN pa3MeTKU
3. Kakoro pojaa MeTauH(opMamus O BalmIMX OOBEKTaX MCCIENIOBaHUA BaM  MOXET
MOHa100UThCA?
4. mpelIoKHUTE HE MEHEe TpeX CLIEHApHeB KOJIMYECTBEHHBIX HCCIEAOBaHWN Ha 0a3e Baullero
MaTepuaia. B kaxIoMm ciyyae mponuinTe 1efib UCCIIEOBAHUS U He0OXOJUMbIE IIary.
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