AKAOEMUA

MCKYCCTBEHHOIO UHTEJI/1EKTA
014 LWWKOJ/IbHUKOB

MNnaH n meToanyeckmne pekomeHagauum No NpoBeaeHUO ypoka no teme «MalumHHoe
obyyeHue B UCKYyCCTBE»

eas ypoka:
® pacIIupeHHUEC HpeZ[CTaBJ'IeHI/Iﬁ IIKOJIBHUKOB O COBPEMCHHBIX JOCTWXKCHHUAX MAllMHHOT'O 06yqum B Pa3JINYIHBIX obnacTax HCKYCCTBa (My3BIKe,
I/1306pa31/ITeJII>HOM HCKYCCTBE, JIMTEPATYPHOM TBOp‘IeCTBe), NPaKTUYCCKUX, STUICCKUX U OMOLUMOHAJIBHBIX ACIICKTaXx IMPUMCHCHUA TEXHOJIOTHI MAaIIMHHOTO
06y‘{eHI/I$I B UCKYCCTBEC, KIIIOYCBLIX TCHACHIUAX Pa3BUTHUA TEXHOJIOTHUCCKUX pemeHHﬁ.

OcHoBHas njaest ypoka:
Ypok cTpoutTcs 1Mo OJ0YHO-MOYJbHOMY MHpHHIUIY. CTPYKTypa ypoKa MpeArojiaraeT pa3jiMyHble BapHUaHThI €r0 KOMIIOHOBKH M3 COJICP)KATEIIbHBIX OJIOKOB B
3aBUCUMOCTHU OT TEXHUYCCKOT'O OCHAIIICHUA KJIaCCa U HAJIMYHUA JOCTYIIa K CCTU I/IHTepHeT.

Tak, B mepBoil (MHBapHaHTHOMN) YacTH YPOKa IIKOJIBHUKH 3HAKOMSTCS ¢ OCHOBHBIMHU aCleKTaMH MPUMEHEHUS! MalllMHHOTo 00y4YeHHsl B UCKycCcTBe. Bo BTOpoOii yacTn
YpOKa ITKOJILHUKAM TPEJIaraeTcsi CaMOCTOATENILHO BHIMTOJHUTD MTPAKTUYECKUE 33/IaHUs, CBSI3aHHBIE HETIOCPEICTBEHHO C TEMOW ypoKa, o 00paboTke rpadMuecKux
(haiinoB (dororpaduii WM PUCYHKOB) C UCTIONH30BAHUEM AITOPUTMOB MAIIMHHOTO O0YUYEeHUsI B TAKMX MPHUIOKEHMIX, Kak Vinci (moctyner s iOS u Android) nimu
BOCIIOJIb30BaThCsl OHJIaiiH cepBucoM http://deepart.io.

B kagectBe anmprepHaTMBHOrO BapuaHTta Il 3Tama ypoka (B yCIOBHSX OrPaHMYEHHOI0 BBIXOZA B ceThb VIHTepHET ¢ pabodMX MECT HIKOIBHHKOB) IpEIaraeTcs
OpraHu30BaTh TPYIIOBYI0 MPAKTHYECKYI0 paboTy MIKOJBHHUKOB C HCIIOJIb30BaHMEM KOMITbIOTEpa y4HTeNs, dKpaHa W pecypca Experiments with Google -

akcriepumenTs ¢ Google: ttps://experiments.withgoogle.com/:



http://deepart.io/
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/

e Bapuant 1. Pabora ¢ npuioxenneM Infinite Patterns (beckoneunsie y30psl). IIIkoapHHKaM MOYKHO TIPEIJIOKUTE IMMOOBITH B PO AW3AHHEPOB IO CO3TAHHIO
NIa0JIOHHBIX KOMTIO3UITH.

e Bapuant 2. PaGora ¢ mpunoxenuem “HaOpocok”. IlIkonbHUKaM MOOBIBAIOT B POJIM UCCIEAOBATENICH U CMOTYT YBHJCTh KaK HEWPOHHAS CETh MOXET
pacro3HaBaTh pUCYHKH, TOMOJHUThH CAMBIH OOJBINON B MEPE HA0Op JaHHBIX B BHJIE PUCYHKOB U IIOMOYb PA3BUTHIO TEXHOJOTHI MAITUHHOTO 00yUYCHUSI.

e BapuanT 3. Pabora ¢ npunoxenneMm FreddieMeter (Cuetunk @penan). [lIkonsHIKaM npeanaraeTcsi 00yueHrne MeHNI0 C HCKYCCTBEHHBIM HHTEITIEKTOM.

B ycnoBusx oTcyTeTBUS BhIX0Ja B ceTh HTEpHET ¢ pabounX MECT IIKOJBHUKOB ATAIl MPAKTUYECKOH paboThl MOKHO COCIUHUTH C 3TAaloM pedIeKCHH U IPOBECTH
ee B opmare TpymIioBoi padOTHl Ha OCHOBE CIIEAYIOMINX METOIHK:

e BapuanT 1. [IpoBeneHue rpynmnoBoro o0CyXIeHHUS U BU3yalU3allMy Pe3yJIbTaToB B Buae MaTpuubl SWOT-ananuza.

e Bapuant 2. [IpoBeneHue rpynmnoBoro o0CyXeHHsI Ha OCHOBE preMa “KbIOOHHT.

3agaum ypoka:
® JI03HAKOMHTH HIKOJBPHHUKOB C OCHOBHBIMH JOCTHKCHUIMHA HAYKH B 00J1aCTH MalIMHHOTO O6y‘I€HI/IH 1 NICPCHCKTHUBAX Pa3BUTHA 3TOT'O HAIIPABJICHUSA B
HCKYCCTBE;
® [0Ka3aTh CIEUU(UKY, IPEUMYIIECTBA U PUCKU Pa3BUTUS CUCTEM MAIIWHHOTO 00y4YeHHS B Pa3IMYHBIX 00JIACTAX UCKYCCTBa (MY3bIKE, H300pa3UTEIbHOM
HCKYCCTBE U JIUTEPATypPHOM TBOPYECTBE).

Cuenapuil ypoka, MPEIoJIaraloluIii BKIIOUYCHHE LIKOJBHUKOB B AKTUBHYIO INPAKTHYECKYIO NESTEIBHOCTb M KPUTUYECKUH aHaM3 BO3MOXKHOCTEH CHCTEM
MAIIWHHOTO 00y4YeHHsI B UICKYCCTBE OyAeT criocoOCTBOBATh (HOPMHUPOBAHUIO LIETOTO CIIEKTPAa METAIPEAMETHBIX U IMYHOCTHBIX PE3YJIBTATOB.

I[lnanupyemble pe3yJbTaThl:
JIMIHOCTHEIE:
® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKH;
® OIBIT TBOPYECKOU JCSITEIBHOCTH 3CTETHUECKOTO XapakTepa (CIIOCOOHOCTh MOHMUMATh XY/I0KECTBCHHBIC MPOM3BEACHHUS, CIIOCOOHOCTh K SMOIMOHAIBHO-
IIEHHOCTHOMY OCBOCHHIO MHUDA;
®  OIIBIT CAMOBBIPAKCHHS U OPUCHTAIIMHU B XYI0’)KECTBEHHOM U HPABCTBEHHOM IPOCTPAHCTBE KYJIBTYPBI C YU€TOM CHEIUPUKU HHPOPMAIIMOHHOTO O0IECTRA;
e npodeccroHaIbHOE CaMOooIpeiesieHre (CaMOOIICHKA Yepe3 0CO3HAHNUE BO3MOXKHOCTEH MHTEIICKTYaIbHBIX CHCTEM, MOTHUBAIIUS K MOJyYSHHIO mpod)eccuii B
HayKOEMKHX 00JIaCTSX Yepe3 MHTEPEC K TOCTIKEHUSIM B 00JIaCTH NCKYCCTBEHHOTO HMHTEIJIEKTA);
MeTanpeMEeTHbIE YMEHHS U OMBIT:
® 00O0CHOBBIBATH IICJICBbIC OPUCHTHPHI U IIPUOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3bIBas U 000CHOBBIBAs JIOTHKY (peryssatuBHbie Y'Y 1);
® [POBOJUTH CUTYAIIMOHHYIO M PETPOCIIEKTUBHYIO Pe(DIIEKCUIO0, YIaCTBYS B MOABEISHUU HTOTOB OTACIHHBIX 3TANIOB U YPOKa B 11ejIoM (perynsatuBHbie Y'Y 1);
® OmnpeeNniaTh HeOOXOAUMBIE JCHCTBUS B COOTBETCTBUU C yYeOHOW M IMO3HABATEIbHOW 3ajjauell M COCTaBIATh ajlrOPUTM HX BBIMTONHEHHs (PEryJsTUBHBIC
YY),
® OOBSCHATH SBIICHHUS, ITPOIIECCHI, CBSI3M U OTHOIIICHMUS, BRISABIISIEMBIC B X0/I€ TT03HABATEIIFHON U NCCIIEIOBATEILCKOM AeITeLHOCTH (IT03HaBaTenbHbIe Y Y []);
® JenaTh BHIBOJI HA OCHOBE KPUTHYECKOTO aHajM3a Pa3HBIX TOYEK 3PEHHS, TMOJITBEPKIATH BBIBOJI COOCTBEHHOH apryMeHTalued WM CaMOCTOATEIHHO
MOJTy4eHHBIMU JaHHBIMHE (TI03HaBaTeIbHBIE Y Y /1)


https://quickdraw.withgoogle.com/data

® B3aNMO/ICHCTBOBATH B KOMaH/E, YMCHHEM BCTYIIATh B IWAJIOT U BECTH €ro (KOMMYHHKATUBHEIE Y'Y []).

151 mpoBeeHusI yPOKA YYHUTETI0 MOHAI00MTCS:
e KOMITBIOTEp YUHTENs C AOCTYIIOM K ceTr MHTepHeT, mpoeKInoHHoe 000pyT0BaHIE;
e  OMOpHAas MpEe3eHTAIIS;
e (omuMOHATBHO) cMApTPOHBI Y 00YUAIOLIMXCS WM AOCTYN K KOMIIBIOTEPAM, MOJKIIOUEHHBIM K ceT HTepHeT.

Obvem u cooepoicanue 00BLACHAEMO20 Meopemuyecko2o mamepuania (akmos, cobvimuti u m.n.), CMUTbL U3N0NCEHU (NPeOnoYmumenbHo, KOHEUHO,
cmopumeniune), Cocmag U OTUMenbHOCIMb OMOETbHBIX IMAN08 YPOKA Onpedensem cam nedazoe Ucxoos U3 UMerouje2ocst BpeMeHH020 pecypcd, YposHs no020moeKu
UWIKOJIbHUKOG U UX UHINEPECO8.

Jlna cnpaeku:

Cmopumennune - >mo npuem nepeoauu uHgopmayuu, obpazos u HAGLIKOE nymem cocmagienus ucmopuu. Llenvio cmopumennunea asnsemcs gopmuposanue
MOMUBAYUY K ONPEOeNeHHOMY OeUCmEUI0 Yepe3 ACCOYUayuio CIywamens ¢ eepoem ucmopuu. B nedacocuueckoii npaxmuxe cmopumeniune — 9mo Memoo uiu
MeXHON02Usl, NOCMPOCHHbIE HA UCNOIb308AHUU UCMOPULL ¢ onpedenenHol cmpykmypou (9kcnosuyus, 3aes3Kka, pasgumue, KVIbMUHAYUSL, DA36A3KA) U 2ePOEM,
Hanpaeiennvle Ha peuierHue nedazosudeckux 3a0ay 00yuenus, HacmasHUYecmed, pa3eumus U MOMuGayU.

Cymb memooda Kiaccuiecko2o cmopumeniunea 3aknoyaemcs @ nepedave npenooasamenem KOHKpemuou uH@Gopmayuu u usyyaemo2o mamepuana (npasui, meopuu,
NOHAMUL, NPUHYUNOG, 3AKOHO8, AGNIEHUL) & (hopme IMOYUOHANLHO OKPAUUEHHBIX, 3ANOMUHAIOWUXCA UCOPULL. sl NOCMPOEHUs MOMUSUPYIOWUX, YOEOUMENbHbIX,
3aNOMUHAIOWUXCA UCMOPULL NO meMe OAHHO20 YPOKA YYUMeNio PeKOMeHOYemCs O3HAKOMUMbCSA CO CNPABOYHbLIMU MAMEPUANAMU, NPUMEYAHUAMU, Gakmamu
pecypcamu, ORPOCamu, CmamviamMy U ONOPHLIMU NPE3EHMAYUAMY, YKAZAHHBIMU 8 KOHCHEKMe HUdce, U UCNOb308aMb UX 8 X00e UHMEPAKMUGHOT beceoul.

JTamn ypoka Homep KomMenTapum nist yunresst JonosHuTEeNbHBIE MaTEPUAJIBI
caaiiga
Oran L 1 MarmnnHoe oOydeHue B uckyccTBe. CeroiHst Mbl POJIOIIKUM
Bun o0cyxaaTh Bonpoc: “Croco0eH Jin KOMITBIOTEP K TBOPUECTBY?”
NeSITeNbHOCTH: Kakoii Ob1 OTBET BbI CETOIHS JaJId HA 3TOT BOIIPOC?
[ HWHTCPAKTHBHAA
Oecena, Bo3Mo:kHBbIE 0TBETHI HIKOJbHUKOB:
BKJTIOYAtOLIast e Her He criocoOeH, 3TO MOXKET TOJIBKO YETIOBEK...
aHaIM3 e CrnocobeH, HO CMOTpPS O KaKUX UMEHHO BHJAaX HCKYyCCTBA MBI
crennpuKu TOBOPHM...
MPUMEHEHUS e KommproTep  MOXET  CaMmOCTOSTEIbHO  00padaThiBaTh
cUCTEM rpaduueckue n300paKeHHUL. ..




MalIMHHOTO
o0OydJeHus B
HCKYCCTBE;
JIEMOHCTPALIHS
BO3MOKHOCTEH
MIporpaMM U
HPUIOKEHUN.

Pe3rome yunreas:
B HacTosiiiee Bpems CYIIECTBYIOT alTOPUTMBI, CIOCOOHBIE Ha
OCHOBE  IMPEJCTaBICHHBIX  JAaHHBIX TI'EHEPUPOBAaTb  CBOU
coOcTBeHHBIE LU(POBBIE MNPOAYKTH U JaHHbIE, paHee He
CYIIECTBOBABIINE.

2 CymiecTBylomue B HacTosiee BpeMsi pa3pabOTKH MAaIIdHHOTO
o0ydeHHsT W HMCKYCCTBAa MOXKHO pa3lIeluTh HAa TpH oOJacTw:
My3blKa, TI033Ms (Ha camMoOM Jele JTO Jyd4mle Ha3BaTh
JUTEPaTypHBIM >KaHPOM) M 00JacTh Tpa)MuecKoro HMCKycCTBa
(xapTUHBI/M300paskeHNsI/Kapbl BUACOPOIUKOB WM BUJICOUTD).
3-4 Jas cnpaBku:
IIpoext flow machines (Sony) Ha ocHOBe aHanmM3a Caiit poekta Flow Machines:
CYIIECTBYIONICH METHATEKN C TPEKAMH pa3IMYHbIX HampasiaeHui | http://www.flow-machines.com
JlaHHBIA aXTOPUTM IOMOTAaeT A0padaThIBaTh MY3bIKy Ha OCHOBE
UMEIOIINXCS  CEMIUIOB M KOPPEKTHpPYeT ee, IoMoras
KoMIo3uTopaM. B Hacrosimiee Bpemsi anroputMom oOpabotano | Ilepex  ypokoM, pekoMeHAyeTcs O3HAKOMHUTHCS C
6omnee 14000 My3bIKaIBHBIX TPOU3BEICHHI. MaTepualaMy, MPEACTABICHHBIMU Ha CaiTe, YTOOBI, IO
BO3MOKHOCTH, MTPOJEMOHCTPUPOBATh Ha YPOKE MPHMEPHI
COMILIOB.
5 B 2016 rony, anmroput™m Flow Machines counnunu coBmecTHo ¢ | Bompoc niist o6cyxaenust:
(bpaniy3ckum My3bikanToM benya Kappe tpek «Dady’s car». | @ CMoxeTe 1M BBl OTJIHYUTh MY3bIKY HAIHCAHHYIO
Kommnanust Sony cuuTaer 3TOT NEPBBIM TPEKOM, HAIHMCAHHBIM KOMITBIOTEPOM, OT MY3bIKH, HAITUCAaHHON YEJIOBEKOM?
UCKYCCTBEHHBIM MHTEIIEKTOM. [IpaBjia, cTouT Bce-Taku cuenath | ® B uem pazmuuue?
OTOBOPKY, YTO 4YEJIOBEK NMPHHUMAJl ydacThe B co3faHuu 3Toro | [IporHo3mpyeMsble OTBETHI:
TpeKa. e Omnpenenute HEBO3MOXKHO, ITOTOMY YTO OH CO3/aeT
Caymaem mMenoauio... MY3BIKY Ha OCHOBE TOM, YTO B HETO 3arpy3uJI YeJIOBeK.
https://www.youtube.com/watch?v=LSHZ b05W?70 e Jla, MOXXHO OIPEJC/IUTh, OHA HE COJIEPKUT HHUYETO
MHTEPECHOTO W 3TO MpPOCTO HAOOp CHTHAJIOB
PexomeHIanuu UIsl yYUTEJIS: AIIEKTPOHHOH MY3BIKH.
Mooicno becedy evicmpoums unave: Hanpumep, cHavaia Oamv
B03MOJICHOCT  NPOCIYUIANG MEN0OUIo, a NOMOM GKIIOUUMD
WKONbHUKOG 8 00CYIICOeHUe CheyuuKu mpexa.
6-7 IIpoekt kommanuu Google Magenta npenHasHadeH s co3aanus | st cnpaBku:

)41 O6pa6OTKI/I MY3bIKaJIbHBIX HpOH3BeHeHHﬁ.

Caiit npoekta Magenta



http://www.flow-machines.com/
https://www.youtube.com/watch?v=LSHZ_b05W7o

http://magenta.tensorflow.org

B paznene Live - What’s new
https://www.ableton.com/en/live/

MOXHO IIPOAEMOHCTPUPOBATH POJIMK C BO3MOXXHOCTAMHA
OporpaMMel 10 CO3AaHUIO U PEAAKTUPOBAHUTIO
MY3bIKaIbHBIX (PparMeHToB.

8 Tak wim uMHave, y TaHHOTO HAIIPABJICHUS €CTh OHA M3 BaXXHBIX | JJIsl cipaBKH
NepcreKTuB B pa3BuTHd. [y Toro, 4ToOBI caenath (POHOBYIO
MY3BIKY JUISI POJIMKOB U MpE3eHTalui, Temepb He 00s3aTelbHO | CChUIKA Ha BHJEO ¢ necHed Taryn Southern
NpUBJIEKaTh  NPOQPECCHOHANBHBIX  KOMIO3UTOPOB,  MOXHO | https://www.youtube.com/watch?v=XUs6CznN8pw
BOCIIONIb30BATHCSl AITOPUTMAMU HCKYCCTBEHHOTO HMHTEIUICKTA.
OauH 13 NMpPUMEpPOB TpeKa, HamucaHHoro npu nomomu WU —
Break Free, Taryn Southern.
9 Bonpocs! A5 o0cyxneHus: IHoapoOHee:
e C wMy3blkoii Oonee wnm MeHee paszoOpamuch, a uto c | https://habr.com/ru/post/392225/
JUTEPaTyPHBIMH IPOU3BEICHUAMU?
e UTo BBl MOMHUTE U3 BBOJHOM JEKIHH?
e MOKeT JI KOMITBIOTEP MUCATh CTUXH? Pexomenpanum:
IIporHo3upyemMble OTBETHI: Y4uuTens MOXET 3apaHee BBIOpPAaTh TEKCTHI CTHXOB B
e Jla mooicem, NOMOMY YMO O2POMHOE KOIUYeCmeo MeKCMA | COOTBETCTBUH C BO3PACTHBIMU OTPAHUYCHHUSIMHU.
yoice Haxooumcs 6 cemu ummepHem u oocmamouno | https://yandex.ru/autopoet/
00bACHUMb, KAK CMPOUmcs pugpma.
B kauectBe mpuMepa IIKOJIBHUKHA MOTYT BCIIOMHUTH IPOEKT
KOMIIAaHMH SIHIEKC, KOTOpBI TE€HEpUPYET CTUXU Ha OCHOBE
MIOMCKOBBIX 3aIPOCOB I0JIb30BATENECH.
10 Becnoii 2016 rona, kaura «JleHb, KOTJja KOMITBIOTEP HATTUIIIET s cnpaBku:

pOMaH» BOIIIA B IIOPT JINCT JTUTEPATYPHOU IPEMUH.

[IporpaMMa mpu HamMCaHUM CBOETO IPOU3BEJEHUS IOJIydnia
Ha0O0p BXOAHBIX JAHHBIX: MPUMePHasi CIOKeTHAsl JUHHA, MOJI
nepcoHaxkeii, psig ¢pa3 U NpeAIoKeHUH, KOTOpPbIe HYKHO
HCI0JIL30BAaTh B Xoiae padorsl. Ilocie aTtoro cucrema Havaia

Oona u3 npocpamm, co30auHas  ANOHCKUMU
PA3pabomuuKamu, HanUCAIA KOPOMKULL pOMAaH, KOMopulil
svillenl 8 (PUHATL TUMEPAMmypPHO20 KOHKYpca umeHu Xocu
Cunvumu.

IMoapoOHee:



http://magenta.tensorflow.org/
https://www.ableton.com/en/live/
https://www.ableton.com/en/live/
https://www.youtube.com/watch?v=XUs6CznN8pw
https://habr.com/ru/post/392225/
https://yandex.ru/autopoet/limerik/2

TBOPYECKYIO paboTy. ['OTOBBINM poMaH MOyYnyI Ha3BaHUE «JlcHb,
Korma kommbpioTep Hammmier poman» (The Day A Computer
Writes A Novel).

https://habr.com/ru/post/392225/

11 Hetiponnas cetp GPT-2 kommanmma OpenAl, ymomuHaercs B | st cnpaBku:
ypokax «MammHHOe oOyuenne B crnopre»n «Mammuaoe | OpenAl  —  HekoMMmepueckas — HCCIEIOBAaTEIbCKas
o0yuyeHHe B HTpax», a TAKKE BO BBOAHOM JIEKIIHU. komrnanusi w3 CaH-®OpaHIUCKO,  3aHUMAIOIIASICS
HUCKYyCCTBEHHBIM HHTEIUIEKTOM. llenp xoMmamum —
B ¢despane 2019 roma B OpenAl ycoBepiieHCTBOBaIHM | pa3BUBATh OTKPBITHIN, ApykecTBeHHBINH .
Heiiponnyto cetb GPT cpasy B 10 pa3 u oOyuwnu ee Ha eue | [logpoGnee:
OompiieM oOBeMe Tekcta - Ha 8 MiH. HHTepHer-crpanun | https://hi-news.ru/tag/openai
(cymmapro Ha 40 I'6 Tekcra). [lomyumBmiasicss Takum obpazom | O Heitponnoii cetn GPT-2:
cetb GPT-2 sBimsgercs Ha MAaHHBIA MOMEHT camMoi Gousbinoit | https://habr.com/ru/post/440564/
HEHpOCeThI0 ¢ OeCHpeleHJeHTHBIM YHCJIOM mapameTrpoB 1,5
MIIPA.
Kak pesymeratr, GPT-2 okasamace crmocoOHOW TeHepupoBarh | PexkomeHngamuu Ais yuuTesis:
OeJIbIC CTpaHUIbI CBA3HOI'O TEKCTa C IMOBTOPHBIMU BapI/IaHTOB HaIrpaBJICHUA JUCKYCCUN MOXKET 6I)ITI)
YIOMHHAHMSIMH ~ HMMEH  JACHCTBYIOIIMX  JIMI 1O  XOAY | HECKOJBKO:
MOBECTBOBAHMUSI, IATATAMH, OTCHUIKAMH K CBSI3aHHBIM COOBITUSIM | ® TEKCThl He OMACHBI BOBCE W KOMITLIOTEP MMEET MPaBoO
M TakK agajiee. «BBICKA3aTbCsD» U 6I)ITI) YCIbIIIaHHBIM.
e Takoe omacHo, MOTOMY YTO HEMOHSTHO, KTO TEKCT
Bomnpoc pist 06cyxaeHus: Hanucan U B ciaydae nmybnukanuu B CMU, xTo Hecer
® HOquy B KOMITaHUU OpenAI OTKa3aJIUCh BbIKJIAJAbIBATH OTBETCTBCHHOCTD 3a 3Ty Hyﬁ]’[HKaHHIO, B TOM 4YHUCJIE U
MOJHYI0  BepcHio  mporpamMmbl?  Uem  omacHel — Takue penyTanMoHHble pUCKU. Kpome TOro, He HYKHO
nyOnukanumn? 3a0bIBaTh, YTO 3a7jady MAalllMHE HAIMKCATh YTO-THO0
CTaBUT BCE PABHO YEJIOBEK.
Cemv eenepupyem HACMONLKO OCMbICIEHHbIE MEKCMbl, YMo 6
OpenAl onacatomcs, umo smy Hetipocems 6YOYm UCHONb3068AMb
018 c030anus helikogvlx HOBOCMeEl, KOMMEHMApUes U Oms3vléos,
HeOMAUYUMBIX O HACOAUUX.
12 [Ipomomxum obcyxaeHue. .. [loroBopuM AsIst JKUBOIHCH. .. [pumeuyanue:

Bonpoc nuist o0cykaeHus:

® A CMOXET KOMITBIOTEp HamWcaTh KapTHHY (TMeW3aX WiIH
MOPTPET), KaK HACTOSIIINHN XyTOKHUK?

IIporHo3upyemblie OTBETHI:

Ecau na 6600Hom ypoxe He yoanoch nO3HAKOMUMD
WKOJIbHUKOB C NPOEKMOM, mo coeemyem nokasanib caﬁm
npoekma.

https://www.nextrembrandt.com/



https://habr.com/ru/post/392225/
https://blog.openai.com/better-language-models/
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD-%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D1%81%D0%BA%D0%BE
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://hi-news.ru/tag/openai
https://habr.com/ru/post/440564/
https://www.nextrembrandt.com/

e Her He MOXET, TO CIUIIKOM CIIOKHO M OH HE MOXKET
pUCOBATh KaK HACTOSIIUHN XyAOXKHUK.

e (CMOTps KaKOU arOpUTM eMy 3a7aTh, TyMaro 3TO BOZMOXHO!

Ha camom xene, 3TOT BOIIPOC 3ajaBaiu ce0e U UCCIICAOBATENIN U3

T'entckoro yHuBepcurera. Tak mnosBuwics npoekT «HoBpIi

PemOpanaT wim «Crienyronuii PemOpanaTy.

Mooico  npodemoncmpuposamv  (pasden More) KAK
U3yHANACh MEXHUKA CO30aHUs NOJIOMeH (NPonopyul iuyd,
paspesvl 21a3 u m.N. Ha PA3HLIX HOPIMPEMax).

13 Bonpoc nis o0cy:kaeHus: Jas cnpaBku:
e Ilepen Bamu Ha chaiime kapTunHbl PemOpanara. Bce kpome | https://vc.ru/marketing/16560-next-rembrandt
omHoi. Tombk0 OAHA W3 HHUX HE MNPUHAMLICKUT KucTH | hitps://www.computerra.ru/180213/ai-as-digital-
U3BECTHOTO XYAOKHHMKA, a sBisercs vacthto IT mpoekra. | rembrandt/
MoxHO 71 ONpeAenuTh, Kakasi?
IIporHo3mpyembie OTBETHI: Ha cosz0oanue yugposozo nopmpema 6 obwell
e MoryT BbIOMpaTh JIO0YI0 W3 TPEICTABICHHBIX, BAaPUAHTOB | CIONMCHOCHU HOMPeO08AIOCy NOAMOpa 200d. 3a 3mo
TOTO, YTO YraJlaloT — MaJIo. epemsi Ovliu oyughposansl u npoananusuposarvl 346
opueunanvrsix kapmun (168 000 ¢ppacmenmos) macmepa.
B Hux usyuanca OCHOGHOU cClodcem, MUnasyc nooeu, ux
no3a, HAKIOH 20J108bl, GLIPAdCEHUe aUYd, HPONOpyulU,
XapaxmepHvie npeoMemvl 00exHcObl, Uzpa C6emomeHu u
opyaue OmaudUmenbHble Yepmbl.
14 Hudposoit moptper B crmine PemOpanara coctout m3 148 MiH
MUKCEJIEH, TIOCIOHO HanevyaTaHHbIX Ha 3D-npunTepe.
JIOTIONHHUTENBHO Ui WUMUTAIMH CJIEIOB KHCTH B 3aBEPUICHUU
paboThl ObuIK HaHeceHHI 13 cnoéB Y P-uepHUIaMH.
15-17 Bonpoc a5 o0cy:kaeHus:

e Kakas u3 KapTHH sBisgeTcs aBTomoptperom Ban [ora?
IockonvKy ux 6cezo mpu, mo mMo2ym u y2adams cpasy.

e HeoOxomumo crnpocuth, MOYEeMy HMMEHHO TaKoH BbIOOp
chenanu, a He apyrou? Uro xapakTepHo Uil TBopuecTBa Ban
T'ora? lgera? KpuBusna auHnii?

IIpumeyanmne:

Cpenu TpeiCTaBICHHBIX KapTUH TOJNBKO OJMH OpPWTHHAI,
OCTaJIIbHBIE  SIBJSIIOTCS  mepepabOTaHHBIMH € TIOMOIIBIO
MAIIMHHOTO 00yueHus GpoTorpadusiMH.



https://vc.ru/marketing/16560-next-rembrandt
https://www.computerra.ru/180213/ai-as-digital-rembrandt/
https://www.computerra.ru/180213/ai-as-digital-rembrandt/
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JlaHHbIe KapTHHBI (KpOME OpWTHHANA) OBLIM CO3MaHBl TIPH
moMoIH cepauca https://deepart.io/.

Ber Moxere B3siThb mMoOyio ¢ororpaduro, BeIOpaTh CTWIb U
MOJYYHUTh COBEPIICHHO HOBYIO KapTUHY.

PexoMeHnganuu yuurenio:

YduTensamM peKOMEHIYeTCsl CaMOCTOSITENBHO TPOBEPHTH
pabory nmanHoro BeG-pecypca. Bo3moxHO chenaTh cBOU
COOCTBEHHBIE TPHUMEPHl U TIOKa3aTh HMX Ha YypOKe
(manpumep, dhoTorpadun YICHHKOB Ki1acca).

19 Ha cnaiine npencraBieHsl IB€ KapTHUHBL...
Bonpoc nis o0cy:kaeHus:
e Kak Bbl nOymaere, Kakoe M3 HHUX MpHHAIIEKAT padore
anroputMa 00pabOTKM Tpadukh, a Kakoe SBISIeTCS
OpUTHHANBHBEIM,  0e3  NpUMEHEeHHs  JONOJIHUTETBHON
00paboTKu.
IIpumeuyanne:
O0e KapTUHBI ABISIFOTCS Pe3yIBTATOM PadOThI ATOPUTMA
20 Toxe caMmoe MOXXHO clienats ¢ Gororpadusmu. Pexomenaanmuu I yYUTes:

Ecnu Ha BBOJHOM 3aHSTHU BO3HUK Je(QUIIUT BPEMEHH, TO
MOXXHO Ha OTOM YPOKE TOApoOHEe pacckazath 00
anmroputMax NeuralDoodle n GauGan, koTopple MOTYT
CaMOCTOSITETIbHO JIOPHCOBATh PUCYHOK, JaXe €CJIU OH
cienaH He TNPOPECCHOHAIIOM M OOJNbIIe TOXO0XK Ha
ClIy4yaliHble Ma3KH KPacKH.

Pexomenaanuu 1151 yYuTes:

Ilo x00y pacckaza MOXNCHO NPOOEMOHCIMPUPOBAD

8UOCOPONUK, OeMOHCMPUPYOWULl uHmepgetic u mo, Kax

cobcmaenno, pabomarom npocpamMmHvle NPOOYKMbL:

e NeuralDoodle https://itc.ua/blogs/programma-neural-
doodle-na-osnove-neyroseti-prevrashhaet-karakuli-v-
hudozhestvennyie-shedevryi/

e GauGAN https://itc.ua/news/nvidia-pokazala-gaugan-
ii-sistemu-kotoraya-prevrashhaet-nebrezhnyie-
nabroski-v-fotorealistichnyie-izobrazheniya/



https://deepart.io/
https://itc.ua/blogs/programma-neural-doodle-na-osnove-neyroseti-prevrashhaet-karakuli-v-hudozhestvennyie-shedevryi/
https://itc.ua/blogs/programma-neural-doodle-na-osnove-neyroseti-prevrashhaet-karakuli-v-hudozhestvennyie-shedevryi/
https://itc.ua/blogs/programma-neural-doodle-na-osnove-neyroseti-prevrashhaet-karakuli-v-hudozhestvennyie-shedevryi/
https://itc.ua/news/nvidia-pokazala-gaugan-ii-sistemu-kotoraya-prevrashhaet-nebrezhnyie-nabroski-v-fotorealistichnyie-izobrazheniya/
https://itc.ua/news/nvidia-pokazala-gaugan-ii-sistemu-kotoraya-prevrashhaet-nebrezhnyie-nabroski-v-fotorealistichnyie-izobrazheniya/
https://itc.ua/news/nvidia-pokazala-gaugan-ii-sistemu-kotoraya-prevrashhaet-nebrezhnyie-nabroski-v-fotorealistichnyie-izobrazheniya/

Ilocne npocmompa poauxkog MONMCHO HONPobOBaAMb
CaMOCTOAMENbHO CO30AMb MAKOU PUCYHOK.

Oran II. - Ilpu momomm mpmiroxkerus Vinci (mas 10OS wmmm Android) | Jas cnpaBku:
® UHIMBUIYaJIbH obpaboraiite omHy u3 ororpaduii Ha BareM cMapThoHe. https://apps.apple.com/ru/app/vinci-apt-
asi/TpynmnoBas adhdexTri/id1137403308 -Appstore
(B IMpumeuanue: https://play.google.com/store/apps/details?id=io.vinci.and
3aBHCUMOCTH Dro Moxer ObITh cepust (pororpadmii, obbeauHEeHHBIX onHOM | roid&hl=ru Google play
oT TEMaTHKOH (ILIKOJIA, IIKOJIBHBII IBOP, APY3bs U T.II.)
TEXHHUYECKUX
YCIIOBUHA) Ucrounukamu pororpaduii MOTYT OBITE: PexomeHaanmuu yanreso:
MpaKTHYEeCKast ® co3/aHHbIe paHee POTOATLOOMBI IKOJILHUKOB; B xauecTBe HHCTpyMEHTa MOTYT OBITH BEIOPAHBI U JPYTHE
pabora e (dotorpadun HEMOCPEACTBEHHO CAENaHHbIC B Kiacce (HO A | MPHIIOKCHUSI.
3TOr0 HEOOXOIUMO BBIZICIHTh HECKOIBLKO MUHYT!); 3TO MOTYT
ObITh TIpEIMETHI Ha CToje, Mel3ax 3a OKHOM Kiacca,
IIOPTPETHI YYCHUKOB U T.II.
Pexomenpannu yunresio:
[ITkONEHUKOB PEKOMEHIYETCS pa3NeNuTh Ha Tpynnbl. Kaxnas
rpymna JOJDKHA CO37aTh MPE3CHTAIUI0 WM CIal-II0y TaKuX
pabor.
IIpumeuanmue:
e JKematenbHOo, 4TOOBI  M300paKeHHs,  IMPEJCTABICHHBIC
TpYMIo, ObITH 00BETUHEHBI OJTHON TEMATHUKOM.
e Ecimu He ocraercs BpeMEHHM Ha YpOKeE, 3TO 3a/laHHE MOXKET
CTaTh JIOMAITHHM.
Oran 11 Cnaiin 14 | Bonpoc 1i1s 00Cy:KI1eHUs:
Pednexcus e MOXHO JM CYHTATh KApTUHY, HAMHCAHHYK alTOPUTMOM

® UHTEpaKTHBHAs
Oecena

TBOpuecTBOM? WMnm Bce Taku pedb HAET O TOM, HYTO
KOMITIBIOTEP YETKO BBIIIOJIHACT CBOH a.TII'OpI/ITMI)I‘.7

® A KaKHX HU3BECTHBIX XYIAO0KHUKOB BbI XOTCIIN OBl IOBTOPUTH U
nouemy”?

IIporHo3mpyembie OTBETHI:

e Huxkoro He HaJ O MOBTOPATH, TOTOMY YTO 3TO KJIACCHKA, a BCE
YTO CO3[aHO B HACTOSIIEE BpeMsl U HE aBTOPOM SIBJISIETCS



https://apps.apple.com/ru/app/vinci-a%D1%80%D1%82-%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D1%8B/id1137403308
https://apps.apple.com/ru/app/vinci-a%D1%80%D1%82-%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D1%8B/id1137403308
https://play.google.com/store/apps/details?id=io.vinci.android&hl=ru
https://play.google.com/store/apps/details?id=io.vinci.android&hl=ru

COBpPEMEHHBIM HCKYCCTBOM U He Oolee.
e HaspBator aBTopa (Momne, /la Bunum um 1p.), OOBSACHSIOT
MOYeMy UMEHHO OHH BBIOPAJI 3TOT0 aBTODA.

AnbTepHaTuBHbIN BapuaHT |l aTana ypoka (B ycrnoBusix orpaHUM4YeHHOro Bbixoga B
ceTb HTepHeT ¢ pabounx MecT LWKONbHUKOB)

Oran Il.

WHIWBUIYaIbH
asi/TpymImoBas
(B
3aBUCUMOCTH
oT
TEXHUYECKUX
YCIIOBHI)
MpaKTUIecKas
pabota

2 [MpakTuueckyro pabOTy WIKOJIBHUKOB MOXKHO OpraHW30BaTh C | BemomMorartesbHasi mpe3eHTanus:

UCIIOJIb30BaHUEM pecypca https://docs.google.com/presentation/d/12TWNKQBL Ve
https://experiments.withgoogle.com/ (Experiments with Google - | ChVwIMukCsh4visO19IWcDuH_zPOjX2vE/edit#slide=i
skcrepuMenTh ¢ Google) d.p
Al Experiment - 5T0 meMOHCTpamusi TPOCTHIX 3KCIEPUMEHTOB, | st cipaBKu:
KOTOpBIC MO3BOJISIOT JIFOOOMY HauaTh M3y4aTh MammHHOe oOydenue, | Al (ot anrt. Artificial intelligence) — uckyccrBennbit
HCIIOJIB3YS KAPTUHKHU, PUCYHKH, SA3BIK, My3bIKY U MHOT'O€ IPYTO€. MHTEJUIEKT.
IlpakTuueckass 4YacThb YpOKa MOXET OBITb  CONpPSKEHa C
JEMOHCTPAIIME BO3MOKHOCTEH Pa3IMYHbIX IPOTPaAMM.

4-8 Bapuant 1. Pabora ¢ mnpuioKkeHueM Infinite Patterns | UacTpykuus mo padore ¢ npuiaoxenueM (Infinite

(beckoHeYHbIE y30Pbl)
Asropsr: Pinar&Viola, Anexkcanap Mopasuniies, Google Arts &
Culture Lab

Pexomenganuu yunresio:

IkoipHMKAM MOXKHO MPEAJIONKHUTH MOOBITH B POJH JIH3AMHEPOB II0
CO3JIaHHIO IAOJOHHBIX KOMITO3MLMH. s OCBOEHHS NPHUIIOKECHUS
MIOMO>KET BUACOMHCTPYKIMSA (2 MHH. 58 cek.).

Pabora ¢ npuiiokeHreM BKIIOYaeT 3 mara.
Ilar 1. Bei6op u 3arpy3ka opuruHaia n3o0paxenus (ciaia 4).
Ilar 2. Busyanusanus nia0jaoHOB. DTOT HMHCTPYMEHT MCIIOJIB3YET

patterns tutorial):
https://www.youtube.com/watch?v=pFXaE7MLIiTU

Jus cnpaBkm:

COUTURE DIGITALE: PINAR & VIOLA (u3BecTHBII
COBpPEMEHHBIN “Iy3T” AU3aiiHEepOB)
http://www.digilogue.com/couture-digitale-pinar-

viola/?lang=en

IIporpammuct Anekcanap MopaBuHIIeB — 0 paboTe B
Google, TF000MBITCTBE U TIEpCIIEKTUBAX TpodeccrH:
https://news.itmo.ru/ru/news/8881/



https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://docs.google.com/presentation/d/12TWNkQBLVeChVwlMukCsh4vIsO19lWcDuH_zPOjX2vE/edit#slide=id.p
https://docs.google.com/presentation/d/12TWNkQBLVeChVwlMukCsh4vIsO19lWcDuH_zPOjX2vE/edit#slide=id.p
https://docs.google.com/presentation/d/12TWNkQBLVeChVwlMukCsh4vIsO19lWcDuH_zPOjX2vE/edit#slide=id.p
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://www.youtube.com/watch?v=pFXaE7MLiTU
http://www.digilogue.com/couture-digitale-pinar-viola/?lang=en
http://www.digilogue.com/couture-digitale-pinar-viola/?lang=en
https://news.itmo.ru/ru/news/8881/

NPOCThIe HEHPOHHBIE CETH, KOTOPhIE OTOOPAKAIOT IMHKCEILHBIE
KOOPJIWHATHI B I[BETA IS TPEJCTABICHUS H300paKEHUs, KOTOPOE
ONTUMHU3HUPYETCSA. DTOT MOJXOJ TaKXKE U3BECTEH KaK CETh CO3/IaHUS
1a0JIOHHBIX KOMITO3UIUH (Cinaiif 5).

IIpumeyanmne:

Ilpu co3oanuu wWabioHa MONCHO MAHUNYIUPOBATL NAPAMEMPAMU

obyuarowel HetipoHnoti cemu ImageNe:

® gul00p cros (onpedensemonm layer index);

® gvibOp yeau (vI neimaemcs coomeemcmeosamy
wabnony, v2 - cemy pacnpeoeneruro,

® @viOOp ((pYHKYUU aKmMueayuu, KOMOpAas Giusem HA CMUTb
noayuaemo2o uzoopaxcenus (style_weight).

cpeonemy

Ilar 3. Péumepunr wium otpucoBka (anrn. rendering —
«BU3yanM3alMs») — TEPMHH B  KOMIIBIOTEpHOH  rpaduke,
0003HAYANONMIUH TIPOIECC TOJYUYCHUS H300PKEHUS MO MOJIEIH C
MOMOIIIBIO KOMITBIOTEPHOM IpOrpaMMbl (ciaiiasl 6-8).

Hlaeu 2 u 3 npednonazarom uUCCIe008amMenbCKylo  pabomy
WKOAbHUKO8. M criedyem npednodcums npoananusuposams 3¢gexm
OM U3MEHeHUsl NapamMempos 8 X00e IKCHepUMeHMmA.

Pexomenganmuu yunresio:

B xoze skcriepuMenTa IIKOJFHUKHU JOJDKHEI BRIOPATh N300paKeHHe H
MIPEIUIOKUTE chepy ero MpUMeHeHus (HarpuMep, pUCYHOK JIJist 000€B,
TKaHH, JU3aiHa TOMEIICHHS 1 T.H.).

PexoMenaanum yunreo:
Jo Hauama ypoka PEKOMEHIYETCS IIO3HAKOMHUTBCA C

UHTEPBBIO AJiekcaHapa MopJBuHIIEBa - coO3JaTens
nporpammbel  DeepDream, npegHazHaueHHOW — Juist
KOMITBIOTEPHOTO 3peHus, KOTOpas HCIIOJB3YET

HEHpPOHHYIO CeTh IJIs MOWUCKA U CO3/JaHus IIAbJIOHOB Ha
n3o0paxkeHusax. Ero ucropust ycnexa MOXXeT BIOXHOBHUTD
LIKOJIbHUKOB, a HEKOTOpBIE BBICKa3bIBaHUS
MOTUBUPOBATh K H3YYEHHIO Pa3IWYHbIX HPEAMETHBIX
obnacteit © camooOpaszoBanuio: “... Sl OBl mMocoBeTOBAI
Ha4YuWHAOOIUM [OporpaMMHucCTam 6]:»ITI) HIO6OHI)ITHI)IMI/I.
MHe KaxeTcsi, 4YTO celdyac Kpyrozop © XoTs Obl
[IOBEPXHOCTHBIE 3HAaHUS B pa3HbIX cdepax urparmor
OONBIIYI0O poONb, 4YeM OAHAa TJIyOOKO HW3y4YCHHAas
oTpacis...”

9-13

Bapuanr 2. Pabota ¢ npuiioxenunem “Hadpocok”
(Quick, Draw!) (cmatig 9, 10)
Cosmarens: Google Creative Lab

IlkonpHUKAM MpeafaraeTcss MOOBITH B POJIM HMCCIEAOBATENeH |
YBHUJIETh KaK HEHPOHHAs CETh MOXET paclio3HaBaTh PUCYHKH (claiin
11), TONOJHHUTH caMblii OOJIBIIOW B MHUpE HAOOp MaHHBIX B BHIC
pPUCYHKOB (ciaiin 12) ¥ IOMOYb Pa3BUTHIO TEXHOJOTHI MAalIMHHOTO

Jus cnpaBkm:
[punoxenne “Quick, Draw!” - 310 urpa, B KoTOpoOi
HEWpOHHAsI CETh MBITACTCS YTraJaTh, YTO BBl pUCYETE.

https://quickdraw.withgoogle.com/

Bonee 15 MUIITHOHOB UTPOKOB MPEJOCTABMIA MIJUTHOHBI
pucynkoB, wurpas B Quick, Draw! O3Otu pucynkn
MPEJCTABISIIOT CO00OM YHUKaJIbHBIA HA0Op JaHHBIX,



https://quickdraw.withgoogle.com/data
https://quickdraw.withgoogle.com/data
https://quickdraw.withgoogle.com/

obyueHms!

PexoMeHaanmu JJIsl yUUTeJIsI:

Tpakmuueckyro pabomy MONCHO OP2AHU308aMb 8 GUAE KOMAHOHO2O
COPEBHOBAHUSL: Y KO20 DONbIUE U300PANCEHUTI CMOJICEM PACNO3HANb
HeUPOHHASL CeMb 3a ONPEOeeHHOe BPEMSL.

Peszynomamor mocym 6vims npedcmasienvl 8 npomoxone (caatio 13).

B xone Wrpbel MOXHO TPEIJIOXKHUTh MIKOJIBHUKAM COOTHECTH CBOH
PUCYHKH C BEpPCUSMU HEHPOHHON CETH M OIPEICIUTh, MO KaKUM
XapakTepHbIM OCOOCHHOCTSIM TPEJAMETOB HEHpOHHas CeTh WX
HICHTH(DHUIIIPOBAJIA.

KOTOPBIA MOXKET IIOMOYb pa3padOTIYNKaM 0OYUHUTH HOBBIM
HeﬁpOHHLIM CCTsAM, IIOMOYb HMCCICOAOBATCIISIM yBI/II[eTL
Hla6J'IOHI>I TOro, Kaxk pUCYIOT JIIOAU BO BCEM MHPE, U
nOMOYb XYJOXHHKaM CO34aBaThb BCIIUM, O KOTOPBLIX MBI
Iaxke He qymanu. Bot mouemy (Googe OTKphIBaeT MX A
J'IIO6OFO, C KEM MOKHO IIOUT'paTh:
https://quickdraw.withgoogle.com/data

14-16)

Bapuant 3. Pabora c¢ npuno:xkenuem FreddieMeter (Cuerumk
®penan) (cnaiiaer 14, 15).

Bo3MOXHO, 9TO IIKONBHUKOB B OOJNBIICH CTENIEHW 3aWHTEPECyeT
My3bIKa KaK BUJ UCKYCCTBa. B 3TOM cilydae UM MOXHO MPEUIOKHUTH
INEHUE C HUCKYCCTBCHHBIM HHTCIIJICKTOM, KOTOprfI OLICHMBACT,
HACKOJIbKO ONM3KO Balle TEHWE COOTBETCTBYeT Tosiocy Dpenmn
Mepkbropu.

Hlar 1. Bei6op necuu u3 penepryapa @peanun Mepkpiopu
https://freddiemeter.withyoutube.com/song-selection
Hanpumep, «We Are the Champions»

IIIar 2. HOCMOTpeTB KJIUII C OpI/IFI/IHaJ'IBHLIM HNCITIOJIHCHUCM
https://youtu.be/04854XagcfCY

Hlar 3. [leTs kKapaoke U MOTYYNUTh PE3yJIHTAT.

IIpumeyanmne:

B 3ToM sKcnepuMEHTe HCIONB3YIOTCSI HOBBIE MOJENH MAIIMHHOTO
oOydeHus: Ha ycTpolcTBe, pa3zpadoranusie Google Research, uToOm
YBUJETH, HACKOJIBKO OJM3KH Balll TEMOP, BHICOTA W MEJOIUA K TEM,
YTO €CTh y HucHonHuTens. [lpu 3TOM ayaMo He 3arpykaercss Ha
cepBephl JI aHaiu3a, MMO3TOMY TOJIOCa HCIONHUTENEH OCTarTCs
KOH(UICHIINATHHBIMHU.

Jus cnpaBku:
https://experiments.withgoogle.com/freddiemeter

FreddieMeter 6bu1 cosman ¢ momomibio The Mercury
Phoenix  Trust, OmaroTBOpUTENHHONH  OpraHHU3aINH,
ocHoBaHHOU Bpaitanom MseMm Pomxepom Teinopom u ux
meHemxepoM Jxumom buuem B mamate o ®peanu
Mepkbiopu, KoTopbiii ymep B 1991 roay mo mpuyuHam,
cesaHHbM co CIIWlom. 3a mocnexnue 27 netr Tpact-
tdonn mpodunancupoBan OGonee 1000 mpoexkToB B 56
cTpaHax Mupa B riobansHoi 6oproe ¢ BUY / CITNUdowm,
BbIJICIMB OoJiee 17 MUJITMOHOB JI0JIJIAPOB.



https://quickdraw.withgoogle.com/data
https://freddiemeter.withyoutube.com/song-selection
https://youtu.be/04854XqcfCY
https://experiments.withgoogle.com/freddiemeter

| ITo BO3MOXHOCTH, MOJKHO YIIYUIITUTE pe3yabTaT (cnaiyg 16).

AnbTepHatuBHbIN BapuaHT |l aTana ypoka (B ycnoBusax OoTCYyTCTBUA BbiIXOoAa B CeTb
UHTepHeT ¢ pabo4ynx mecT LWWKOSNTIbHUKOB)

Oran 1L

®  WHAWBUIYyaIbH
asi/TpynmnoBas
(B
3aBUCHMOCTHU
oT
TEXHHUYECKUX
YCIIOBUHA)
MpaKTUIecKas
pabota

17-18

Bapuanr 1. [IpoBenenue rpynmnoBoro 00CyXIeHUS 1 BU3YaIH3alliH
pe3ynbTaToB B Buje MaTpuiel SWOT-ananu3za.

Omom eapuanm modicem Oblmb NPUMEPOM UMO2060U 2PYNNOBOU
pednexcuu no meme “Mawunnoe obyuerue 8 uckyccmee”.

PexoMenaanum yunreinio:

IkONBPHUKOB ClIeAyeT Pa3aeluTh Ha TPH TPYIIBI AT 00CYXKACHUS
pe3yJbTaTOB  BHEJAPCHHUS CHCTEM MAIIMHHOTO OOy4YeHHsS B
n300pa3UTEIbHOM UCKYCCTBE, MY3bIKE U B 00JIACTH JTUTEPATYPHI.
OO0yyarommMcs peiaraeTcs 00CyIUTh :

e Strengths - cuibHBIE CTOPOHBI CHCTEM MAIIMHHOTO OOYyuYCHHsS B
HCKYCCTBE (B COOTBETCTBUM C BUJIOM UCKYCCTBA);
e \Weakness - crma0Obie (ysS3BHMBbIC) CTOPOHBI CHCTEM MAIIMHHOTO

00y4eHUS;

e Opportunities — BO3MOXXHOCTH, KOTOPBIC TPEIOCTABIISIOTCS
aoasM  (0OIIecTBY) € BHEJAPCHHEM CHCTEM MAIIHHHOTO
00y4eHUS;

e Threats — yrpo3bl, KOTOpbIE HECET YeIOBEYECTBY MCKYCCTBEHHBIN
MHTEJUIEKT (IIPH 3TOM CJIEAyeT UMETb B BUAY, YTO 3TH YIPO3bI
YeJI0BEYECTBO MTPOBOLIUPYET CAMO).

Hanpumep, 6 npoyecce aunamuza cucmem MAWUHHO20 00yUeHUs.,

NPEOHA3HAYEHHBIX 0Nl CO30AHUS  MY3bIKANbHBIX NPOU3BEOEHUL

MOJICHO BbLOETUMb KAK:

® CUNbLHYIO CMOPOHY - CHOCOOHOCMb 00paAbAmMbIEams My3bIKy Hd
OCHOBE UMEIWUXC CEeMNI08, KOPPEKMUposams ee, nomozas
KOMRO3UMOPaM;

® cuabyio CIOpPOHY -

omcymcmeue BMOZ/;MOHa]leOIZ

Bcenomorareannas Nnpe3ceHTalus K I[aHHOMy 3Tany
HaXOOUTCs B IIAIIKE YPOKaA, a TAKIKE JOCTYIIHA IO CCbUIKE
https://docs.google.com/presentation/d/12TWNKQBLVeCh
VwIMukCsh4vIsO19IWcDuH_zPOjX2vE/edit#slide=id.p
(cmaiiger 17-18)

Juisi cnpaBku:

Meroauka nposenenus SWOT-aHanu3a cocTout B
CJIEAYIOILEM.

[lepBblif 3Tan 3akiaroyaeTcs B BBIACICHUM YYaCTHHUKAMH
Hanbojee  BaKHBIX (xax

AUCKYCCHUU ACIICKTOB

TOJIOKUTENBHBIX,
MPUCYIIA
o0ydJeHus: M MPOAYKTaM MX “TBopuecTBa”. Takum oOpaszom

TaK ¥ OTPULATEIbHBIX), KOTOPHIC

HEMOCPE/ICTBEHHO  CHUCTEMaM  MAaIlIMHHOTO
3aITOJTHAETCS TIEPBEII CTOJNOEII.

®DakTOpHI, OMPEILSISIIONTNE BO3MOKHOCTH U YTPO3BI CPEIIBI
MIPUMEHEHUSI B COI[MYME IPOJYKTOB CHCTEM MAIIMHHOTO
00y4YeHHs 3aITUCHIBAIOTCS B TIPABbIil CTOJIOEII.

Pazmernienne  »JaeMEHTOB

MapKHUpOBAaHHOTO CIIMCKa B

KaXI0M suelike oOydarommecss MOTYyT — paHXHpPOBaThb —
YHOPSIIOYNUTh 10 3HAYMMOCTH, BECY KaXKIOrO 3JIEMEHTa.

CI/ICTeMaTI/I3a]_[I/I$I napaMeTpoOB B MATpUIC, UX BU3YAJIbHOC

paHmXHpOBaHHWE  CO3JaeT BO3MOXKHOCTH Ui Ooiee
JIETATHFHOTO aHaN3a MPEAMETa 00CYKIACHHUS.
Ha cnenyromem »stane SWOT-ananuza y4yacTHUKHU

TpE€HUHI'a JOJDKHBI YCTAHOBUTH COOTBETCTBUEC MEKIY



https://docs.google.com/presentation/d/12TWNkQBLVeChVwlMukCsh4vIsO19lWcDuH_zPOjX2vE/edit#slide=id.p
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cocmasgnalowen.; (npueasky K UCHOPUYECKUM — COObIMUAM
(nanpumep,  cumeponuss  Ne 7 «Jlenunepaockasy  /.J/1.
Lllocmakosuua, necns A.B. Anexcanoposa ‘“‘Bcmasail, cmpana
ocpomuasn’”), IUUHBIM NEPEHCUBAHUAM KOMIOZUMOPA U TH.1.

®  BO3MOJCHOCHIb - CO30AHUe MY3bIKALHBIX NPOU3BEOEHUL PAZHBIX
cmuiell Ha OCHOBE 3A2PyHcaemMoll 4elogekom 0e3 CneyuanbHo20
obpazosanusi;

® yeposy - “nasoouenue” cemu Hnmepnem obpazyamu HU3K020
Kauecmaa.

“cnabbIMH” CTOPOHAMH CUCTEM MALIMHHOTO OOYYEHHUS U UX
npuMeHeHus: (Mo ob6jacTsiM) U TEeMH BO3MOKHOCTSIMH,
KOTOpBIE TPEACTABIAIOTCS “U3BHE”. 3aTeM HEOOXOIMMO
[10Ka3aTh, KaK 3a CYET CBOUX “‘CHJIBHBIX~ CTOPOH OHH MOTYT
IIPOTUBOCTOSTH PEANBHBIM PUCKaM U yTPO3aM.

Juis cnpaBku:

Cemmun, comrun (aurn. sample ['sa:mpal] — «obpazey») —
OTHOCUTENIBHO HEOONBIION OUM(POBaHHBI 3BYKOBOU
¢parmenT. B kadecTBe ceMIula dHaile BBICTYHAeT 3BYK
aKyCTHYECKOT0 MHCTpyMEHTa (Harmpumep, posutst Steinway,
TUTaBp, (QIEHTH U TOMYy MOAOOHBIX), HO TaKXe WU 3BYKH
3JIEKTPOMY3bIKAJIbHBIX MHCTPYMEHTOB (Hampumep, Poxec-
MTHAHO).

Bapuanr 2. llpoBeneHne rpynmoBoro oOCYXICHHS HAa OCHOBE
npremMa “KbloOHHT”.

PexomMeHaaumu yunTesio:
Hns Toro, 4TOOBI TOTPY3UTHCI B MPOOJIEMY HCIOIB30BAHUS

YeJIOBEUECTBOM CHUCTEM MAIIMHHOTO OOYYEeHUS B Pa3InYHbBIX
00J1aCTSIX UCKYCCTBA, MOKHO OOCYIMTh CJICYIOIIUE BOIIPOCHI:

e OmnucaHue: uYTO MPEACTABIAIOT COOOH CHCTEMBl MAIIMHHOTO
00y4YeHHs, KAKUMHA CBOHCTBaMHU OHHM MOTYT/JIOJDKHBI 001aaTh B
3aBHCHMOCTH OT c(epbl IPUMEHEHNs?

e CpaBHeHHe: C 4Ye€M MOXXHO CPaBHHUTb CHCTEMbl MALIMHHOI'O
oOyuenus? Kakue eme otkpoeitus B MT-chepe BbI3bIBan Takoe
OypHoe o0Ocyxienue? Yem 3To mpeaMerHoe Tojie (JiuTepaTypa,
JKUBOIUCH, MYy3bIKa) OTIIMYAIOTCS OT APYrux chep AesTeIbHOCTH
yenoseka?  IloueMy — 3HaYMMOCTb  ITHYECKMX  MPOOJIeM
TOBBIITAETCS?

o Accoumnanuu: Yto “IpuXoauT B TOJNOBY~ TPW YIOMHUHAHUH 00
MCKYCCTBEHHOM HMHTEJJIEKTE M MCKyccTBa? MOKHO TOBOPHUTH O
JOOBIX CBSI3AX — AaCCOIMATHBHBIX, NMPUYMHHO-CIEACTBEHHBIX,

Jusi cnpaBku:
Haszpanme TexHuku KbploOHHI (cubing) oObsAcHAETCA Tak:

JUIL TOTO, YTOOBI omucaTh KyO, HY)XKHO HOCMOTPETh Ha
Ka)XIYyI0 €ro CTOPOHY, TO €CTh IIECTh pa3 CMEHHUTh TOUKY
3penus. KplOOMHT cTaBHT Tepe] 3ajady HCCIIeNoBaTh
MUHHMYM HIECTh Pa3HBIX TOYEK 3PEHUS Ha TPEAMET HIIH
uero.

KproOMHT moMoraeT uccieoBaTh pa3Hble CTOPOHBI TEMBI,
TEM CaMbIM 3aCTaBisisl TIyOKe ee MpoAyMarh W HaWTH
HYKHBIH (hokyc.

IIpumeyanue:

B pesynomame npumenenus Memoouxu KvloOUHeA MONCHO
SHAUUMENbHO — VenyOums — NOHUMAHUE — YYACMHUKAMU
oucKkyccuu npeomMemuHo2o nois npoodnemvl, 006Cyoums
paziuunble MOUKU 3peHus U 6onee YemKo 8blpazums CE0I0
no3uyuio NO  Hell, OMKPbIMb HOBYIO MOUYKY 3PeHUs,
00HAPYHCUMb ~ HOBble  HANPAGIeHusi O0as  OUCKYCCUU.
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CHMBOJIMYECKUX, HPPAMMOHATHHBIX U T.1I. Kbvrobune makowce nomodxcem onpedeiums —Haubdosee

o Ananu3: C KaKUMH MOPaTbHO-3THYECKUMH, TEXHOJIOTHICCKUMH | UHMEPECHYI0 CMOPOHY MeMbl U 8blOpamb ee OCHOBHOLL
U T.I. MPoOJIeMaMU COMPSIraeTcs 3TO HAMPABICHHUE HAYYHOTO | (DOKYC N0 MHEHUIO YUACMHUKO8 OUCKYCCUL.
3HAHUS?

e Hcnoan3oBanme: Kakue mpemMyIiecTBa HeceT I OOIIecTBa
pa3BUTUC HAYYHOI'0 3HAaHHA B 06J]8.CTI/I HUCKYCCTBCHHOI'O
HWHTCJIJICKTA B Pa3/IMIHbIX O6J13CT51X I/ICKyCCTBaX?

o Omenka: KakMe MOTyT OBITHh JOBOABI 32 © MPOTHB
MCKYCCTBEHHOTO MHTEIJIEKTa, KOT/Ia pedb HIET 00 NCKyccTBe?

Opeanuzayuro  00cysxcoeHuss no mMemoouxe KbloOUHead MONCHO

npo8oOUmb.

® g (hopmame uHmepaKmueHoU YpPoHmaibHoU beceobl,

® ¢ hopmame epynnogou padbomul ¢ NOCACOYIOUWUM KOINEKINUGHBIM
obcyaicoenuem.

Bo emopom cayuae moodicno Kadxcoou epynne  npeoiodcums

NOPAMBIULIAMb HAO CHeYUDUKOU U NOCIeOCEUIMU NPUMEHEHUs.

cucmem MawurHo20 00yUenus 8 OnpedeseHHol 00IACMU UCKYCCMEd

(arcugonucu, mysvike, aumepamype). MoosicHo makozo yciosus He

cmasums.  Toeda  xadcoas — epynna  OOJNHCHA — VHUMBIGAMb

0CODEHHOCMU PA3IUYHBIX 001ACTell.
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