AKAOEMUA

MCKYCCTBEHHOIO NHTENITEKTA
014 WKOJIbHNKOB

MNnaH n MeToaMyeckue peKkomeHAaLMM NO NPOBeAEHUIO YPOKa NO TeMe
«MalwunHHOe o6y4eHne B HayKe»

ean ypoka:
® CO3aaHHC yCJIOBI/Iﬁ U1 OCO3HaHHUA IIKOJBbHUKAMHU Ba)XHOCTHU COBPEMEHHBIX ,Z[OCTI/I)KCHI/II\/'I MAaIlIuHHOT' O 06y‘ICHI/I$[ B Ppa3IMYHBIX o0nacTIx HayKu, poJIn
WHTEIJIEKTYaJIbHBIX CHCTEM B HAYYHBIX MCCIEIOBAHMIX U OTKPBITHIX, 3HAKOMCTBA C MEPCIIEKTUBHBIMHU HANPaBICHUAMHU Pa3BUTHUS 3Toro Hampasienus UT-

WHIyCTPHH C LIEJIBbI0 paHHel podoprueHTaIHH.

OcHoBHas nesi ypoKa:

YpPOK HOCHUT IIparMaTH4HO-HCCIIE0BATENLCKUI XapaKTep, IOCKOIBKY HOTPYKEeHHE B MPOOIEMATHKY YPOKa OCYIECTBISETCS Yepe3 AEMOHCTPAIMIO BO3MOXKHOCTEH
OTKPBITOTO IPOrPAMMHOT0 00ECTICUSHHUS], UMEIOIIETr0 IUPOKUH CIEKTP NPUMEHEHUS B PAa3IMYHBIX 00/1aCTIX HAyKU U chepax NesaTelIbHOCTH YeTI0BEeKa, CBI3aHHBIX C
AQHAJIM30M JIaHHBIX.

B Xxoze WHTepakTHMBHOI 0Oeceabl INKOJIbHMKAM IpeIaracTcs MPOJESMOHCTPUPOBATh BO3MOXHOCTH YHHUKAJIBLHOW BOIPOCHO-OTBETHOM HWH(pOPMAIMOHHO-
BBIYHCIUTEIHHON CUCTeMbl KoMriaHuu Wolfram, Haxonsmieiicst B CBOOOJHOM JOCTYIIE B CeTH VIHTEpHET M MPEOoCTaBISIIONIEH KaXIOMY TMOJB30BATENIO TOCTYH K
BBIYHCIIUTEIBHBIM QITOPUTMaM M (DAaKTHYSCKUM 3HAHHSAM Ha JKCIEPTHOM ypoBHe. Llenp Oecenbl - MOBBIIIEHWE MOTHBAIMH K MPOEKTHO-HUCCIEI0BATEIHCKON
JIESITETIbHOCTH Ha OCHOBE YHUKAILHBIX HHPOPMAITHOHHBIX PECYPCOB.



He menee nHTEpECHBIM 1 3HAYMMBIM B TUTaHE MOTHBAIIUH K TIO3HAHUIO OKPYKAIOIIETO MUpPA TOJHKHO CTaTh 3HAKOMCTBO C WHTEIUIEKTYaIbHOH reornHpOopMaImOHHON
CHUCTEMOM, nMeroIeld 1 MOOMIIbHYI0 Bepcuio, iNaturalist. [IpuBieduenre BHUMaHHS IIIKOJIBHUKOB K ATOH CHCTEME MMEET IEBI0 €IIe U KOJIOTHIECKOE BOCITUTAHHE
IIIKOJILHUKOB, (POPMHPOBAaHME 3KOJOTHYECKON KyJIbTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO SKOJOTMYECKOTO MBINUICHUS, MPUOOPETEHUE OIbITa
JKOJIOTHYECKH OPHEHTUPOBAHHON pe(pIeKCHBHO-OIIEHOYHON U IPaKTHYECKON JesITeThHOCTH.

B kauecTBe anbTepHATUBBLI MPOBEACHUS HCCICIOBATEILCKON paboThl ¢ cuctemol iNaturalist (WM MpU HAJIMYMKM BPEMEHW M JIOCTyNa K ceTh MHTEpHET) MOXKHO
OpPraHU30BaTh MPAKTHYECKYIO paboTy MIKOJBHUKOB HMCIOJIB30BaHHEM pecypca Experiments with Google. B sTom ciydae mpakTudeckas 4acTh ypoKa MOXKET OBITh
COTIPSDKEHA C JIEMOHCTpAIleil BO3MOKHOCTEH paboTel mporpammel Teachable Machine mo oOy4uennro HeiipoHHBIX ceTeil. Ha 3ToM 3tame paboThl MIKOJBHUKAM
MOJKHO TMPEIJIOKUTh O0YUUTh HEHPOHHYIO CETh PAclO3HABAThH IIBETHI (HAIIPUMEP, PO3bI, POMAIIKH, TBO3AUKH) U TPOJAEMOHCTPUPOBATh BO3MOXKHOCTH TEXHOJIOTUU
oOyueHnus ¢ yuureneM (Supervised learning).

VYuuTens BHIOMpaET pecypc sl NEMOHCTPAIMOHHOTO PEXHMMa M MPaKTUYECKOW pabdOThl B 3aBUCHMOCTH OT BPEMEHHBIX W OpraHM3allMOHHBIX ycioBuid. Ho
KITFOYEBBIM ()aKTOPOM BBIOOpa peCypCcoB SBISICTCS MPOGUITE O0YUCHHUS U JTMYHBIC HHTEPECHI IIIKOJIBHUKOB.

3anaum ypoka:
® [03HAKOMMTbH IKOJLHUKOB C OCHOBHBIMH JOCTHXKCHUSMH HAYKH Y YHUKATHHBIMHA TEXHOJIOTHYSCKAMH PEHICHUSME B 00JIACTH MAIIUHHOTO 00yUYeHHS U
MEPCIEKTUBAX PA3BUTHS 3TOTO HAMPABICHHS B HAYYHBIX U MPHUKJIAJTHBIX HCCIICIOBAHHUSAX;
[ J IMOKa3aTb BO3BMOXHOCTH MHTCIIJICKTYaJIbHBIX I/IH(bOpMaHI/IOHHBIX CUCTEM IJIA COMPOBOXICHUSA Hay‘-IHO-HCCJ]CZ[OBaTeJH:CKOﬁ JCATCIIBbHOCTU.

ConepkaHre ypoka, IIO3HaBaTENbHBIN XapaKkTep WHTEPAKTUBHOW Oecelbl, BKIFOYSHHE JEeMOHCTPAIIMIOHHOTO IKCIIEPUMEHTA U OpraHu3allysl MPaKTHIeCKoil paboTh
HCCIIEI0BATENBCKOTO XapakTepa OyJeT ClIocoOCTBOBATH (JOPMUPOBAHHMIO IIENIOTO CIIEKTPa METANpPEIMETHBIX M TMYHOCTHBIX PE3yJIbTaTOB.

I[Inanupyembie pe3yJbTaThl:
JTUIHOCTHEIE:
® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;
e mpodeccroHaATFHOE caMOOoIpe/ieNieHre (CaMOOIIeHKa Yepe3 OCO3HaHNE BO3ZMOXKHOCTEH MHTEIJIEKTYa bHBIX CHCTEM, MOTHBAIUS K TIONyYEHHIO TTpodeccuii B
HayKOEMKHX O0JIACTSX Yepe3 MHTEePEC K JIOCTIKEHHSIM B 00JIaCTH UCKYCCTBEHHOTO WHTEIJIEKTA);
METaIpeIMETHHIC YMEHHS U OMbIT:
® BHIOMpATH U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOATEHHO UCKATh CPEACTBA/PECYPCHI IS PEIISHUS 3a1a9H/TOCTIKEHUS TIeNIM B XO/Ie MCCIIE0BaTEIhCKON
nesTenbHOCTH (perynsatuBHbie Y Y /]]);
® ONUCHIBaTH CBOHM OMBIT, OGOPMIISIS €ro s INepeaadyd IPYrHMM JIOJASM B BHJIE TEXHOJIOTHU PEHICHHS NPAKTUYECKHX 3ajlad OIPEISICHHOro Kiacca
(perynsituBable Y'Y )5
® CTPOUTH PacCYXKJCHHE Ha OCHOBE CPABHEHUS NPEIMETOB U SBIICHUI (TTo3HaBaTenbHbIe Y Y []);
® OOBSCHATH SBIICHHUS, ITPOIIECCHI, CBSI3M U OTHOIIICHMUS, BRIABIISIEMBIC B X0O/I€ TI0O3HABATEIHFHOM U MCCIIEIOBATEIHCKOM NeATeTbHOCTH (TT03HaBaTenbHbIe Y'Y []);


https://experiments.withgoogle.com/

® JeraTh BBIBOJI HA OCHOBE KPHUTHUYECKOTO aHajM3a pPa3HbIX TOYEK 3PEHMS, MOJATBEP)KAATh BHIBOJ COOCTBEHHOH apryMeHTalued WM CaMOCTOATEIHHO
MOJTy9eHHBIMU JaHHBIMH (TIO3HaBaTeNbHBIE Y Y J1);

® B3aMMO/ICHCTBOBATh B KOMaHJIC, yMCHHEM BCTYIIATh B TUAJIOT U BECTH ero (KoMMyHHKaTuBHbBIE Y'Y ]]);

®  IICIIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIIIOYAs BBIOOP aJeKBAaTHBIX 3aJjadqe HHCTPYMEHTAIBHBIX MPOTPAMMHO-AMNIAPaTHBIX CPEACTB M CEPBHCOB) IS
pemieHns yaebHO-Huccaeno 3anad (KOMMyHUKaTuBHEIE Y Y []).

151 mpoBeeHusI yPOKA YYHUTETI0 MOHAI00MTCS:
e  KOMITBIOTED, MPOEKIIMOHHOE 000PYIOBaHNE;
e  OMOpHAas MPE3CHTAIHS;
®  OMUIMOHAIBHO: CMAPT(OHBI Y YHALIUXCS WX AOCTYI K KOMITBIOTEpaM, MOJAKIIOYEHHBIM K ceTH MHTepHeT.

Obvem u coodepocanue 0OBACHAEMO20 MEOPEMULECKo20 Mamepuaira (axmos, coovimuili u m.n.), CMULL UZN0NHCEHUs (NPeONnoUmuUmenvHo, KOHEeuHo,
cmopumeniune), Cocmag U OAUMenbHOCMb OMOEIbHBIX IMAN08 YPOKA Onpedensenm cam nedazoz Ucxoos U3 UmMeroue2ocst BpeMeHH020 pecyped, YPOosHs N0020Mo6Ku
UKOILHUKOB U UX UHINEPECO8.

Jlna cnpaeku:

Cmopumennune - 2mo npuem nepeoayu ungopmayuu, oopazoé u HAGLIKOE NymeMm cocmaegieHuss ucmopuu. Llenvio cmopumennunea sénsemcs @opmuposanue
Momugayuy K onpeodeieHHoMy Oeucmeuio yepes accoyuayuio cayuamens ¢ cepoem ucmopuu. B neoazozuueckoll npaxkmuke cmopumeniune — 3mo Memoo Ui
MeXHON02Usl, NOCMPOCHHbIE HA UCNOIb308AHUU UCMOPULL ¢ onpedenenHol cmpykmypou (9kcnosuyus, 3aes3Kka, pasgumue, KVIbMUHAYUS, DA363KA) U 2ePOeM,
HanpasienHvle Ha peuenue nedazocutecKux 3a0ay 00yuenus, HaCMAasHUYecmad, pazeumusi U MOMueayuu.

Cymb mMemooda K1accuiecko2o Cmopumeniunea 3akioyaemcs 8 nepedave npenooagamenem KOHKPemuol UHGopmMayuu u uzyyaemoeo mamepuana (npasui, meopuu,
NOHAMUL, NPUHYUNOB, 3AKOHO8, A6/IeHUll) 8 (hopMe IMOYUOHALHO OKPAULEHHBIX, 3ANOMUHAIOWUXCA UCOPULL. [[151 NOCMPOeHUss MOMUBUPYIOWUX, YOeOUumenbHbIX,
3ANOMUHAIOWUXC UCTOPULL NO meMe OAHHO20 YPOKA YHYUMEN0 PeKOMeHOYemcs O3HAKOMUMbCS CO CHPABOYHbIMU MAMePUdiamu, RPUMedaHusmMu, Qakmamu
pecypcamul, BORPOCamu, CmamvsIMu U ONOPHLLMU NPE3EHMAYUIMY, YKAZAHHBIMU 8 KOHCHEeKMe HUdIce, U UCNOIb308AMb UX 8 X00e UHMEPAKMUBHOU Decelbl.

JTan ypoka Homep KomMenTapum aas yunress JlonoJIHUTEIbHBIE MATEPHAJIBI
caaiina
Oran L. 1 MaiunHHOe 00yueHue B Pexomenpanuu yaureJnio:
Bun €CTECTBEHHOHAYYHBIX JUCHUIUIMHAX. MBI B 3aBucumoctu OT mpoduis o0y4eHHs IIKOJBHUKOB, WX JMYHOI'O HHTEpeca,
NeSITeTbHOCTH: pPaccMOTPHUM C BaMH Ha 3TOM 3aHITHU MPUMEPBI MOTYT MEHSTHCSL.
® HHTEepaKTHBHAS HECKOJIbKO TIPUMEPOB, KOTOPbIE OCHOBAHBI
Oecena, Ha MAIIMHHOM OOYYEHHH U MCIOJIb3YIOTCS B




BKJIFOYAIOIIIast
aHaJIu3
crienupuKu
MPUMEHCHUS
CHCTEM
MAIIKHHOTO
00y4CHUS B
Pa3TIIHBIX
o0aacTax
HayKWU;
JIEMOHCTPAIIHSI
BO3MOKHOCTEH
porpaMMm U
HPUWIOKEHUM.

MaTeMaTHKe, OMOJIOTHH U APYTHX

npeaMerax.
IIpoekr  WolframAlpha. Ha  ocnose | /lnsa cnpaBku:
aJIrOPUTMOB MAaIIMHHOTO oOyuenus | CraBs mepen co0oil  3ajady MaKCUMAJIBHO IIMPOKOTO  JIOHECEHUS  JI0

CIIPABJISIETCA HE TOJIBKO C MAaTEMATHUYCCKUMU
3aJadaMu.

Beoywas eonpocno-omeemnas
UHDOPMAYUOHHO- BLIHUCTUMETIbHAS
cucmema xomnanuu Wolfram, c60600H0
docmynuas 6 Unmepueme,
npeooCmassiowast KajicooMy
NONb308AMENIO OOCIYN K 8bIHUCTUINETbHbIM
AneOPUMMAaM U PAKMUYECKUM 3HAHUSIM HA
9KCHEPMHOM YPOBHE.

MOJIb30BaTeNIeH TIEPCIIEKTUB MAIUHHBIX BBIUYUCICHUNA W 3HAHWN, KOMITaHHSI
Wolfram wMHOro mner 3aHUMaeTcs CO3JIaHHEM IEPBOKIACCHBIX PECYpCOB,
MOCBSIIIICHHBIX BBIYHCICHUSIM W 3HAHHSIM, KOTOPBIC HAXOJSITCSI B OTKPHITOM
MOJIb30BAHUH, YJIENsisi 0C000e BHUMaHHE 00Pa30BaHUIO HA BCEX YPOBHSIX.

[oapoouee:
https://www.wolfram.com/resources/index.ru.html?footer=lang

B HACTosIIEee BpeMs peann3oBaH
(yHKIMOHAN, TO3BOJSIOMIUI paboTath B
CIIeTyFOINNX 00MaCTsIX:

e MaTeMaTHKa (pelieHue MPUMEpPOB Liar 3a
11aroM, paszaeiibl 3JIEMEHTapHON
MaTeMaTHKH, areOpbl, TpaduKoB,
reoMeTpud, auddepeHmaaTLHOro
WCYHCTICHHSI, CTATUCTUKH)

® HayKa U TEXHOJIOTHH (TIepEeBOJI BEJINYHMH,
(m3uKa (IMHAMUKA U CTaTUKA), XUMUS,
WHXKEHEPHOE JIeNI0, HayKa O 3eMJie, HayKa
0 Marepuaiax, TpaHCIIOPT);

® KyJbTypa (COIMOIOTHs, HCKYCCTBO,
BpEMEHHBIE OTPE3KH (pa3zeln nata u
BpeMs), paboTa cO CIIOBaMH U
BBIpKEHHUSIMH, (pUHAHCEHI, e11a,
NOJIUTUYECKAs reorpadusi, HCTOPHSL);

® T[IOBCE/IHEBHBIE Jiesa (3710pOBbE YeTI0BEKa,
NepCOHANbHBIC PUHAHCHI (y4erT),
pasBiedeHus, Xxoo0u u ap.).

IIpumep 1. Hame cepaue (cnaiin 2)

Pexomenpauuu yuuresio:

[Ipumep nns opraHuzanuu KOJUIEKTUBHOTO HCCIENOBaHUs (B YCIOBHAX
OTCYTCTBHSI BBIX0/Ia B ceTh MIHTepHET Ha pabounx MecTaxX MIKOJIEHUKOB)

Hayka u texnosiornu (Science & Technology)
https://www.wolframalpha.com/examples/science-and-technology/

e 3joposbe u Meauiuna (Health & Medicine):
https://www.wolframalpha.com/examples/science-and-technology/health-
and-medicine/

o Amnaromus yenoseka (Human Anatomy)
https://www.wolframalpha.com/examples/science-and-
technology/health-and-medicine/

m  Cepare (Heart)
https://www.wolframalpha.com/input/?i=heart&lk=3

Paccmotpute ctpoeHue cep/na (CBepXy, CHU3Y, CIIEpeIH, C3a/H, CIeBa, CIIpaBa),
€ro IMOJIOKEHHE.

[Ipoananu3upyiite XapakTEpUCTHKU:

® shape (popma) - cone (konyc)



https://www.wolfram.com/resources/index.ru.html?footer=lang
https://www.wolframalpha.com/examples/science-and-technology/
https://www.wolframalpha.com/examples/science-and-technology/health-and-medicine/
https://www.wolframalpha.com/examples/science-and-technology/health-and-medicine/
https://www.wolframalpha.com/examples/science-and-technology/health-and-medicine/human-anatomy/index.html
https://www.wolframalpha.com/examples/science-and-technology/health-and-medicine/
https://www.wolframalpha.com/examples/science-and-technology/health-and-medicine/
https://www.wolframalpha.com/input/?i=heart&lk=3

Pexomenaanum yunresnio:

Ilocne pacckaza O CUCTEME  MOXKHO
IIPOJEMOHCTPUPOBATH €€ BO3MOKHOCTH. ..
Wnmoctpauuu mnpensaraeMbix MIpUMEPOB B
MIPE3EHTALMN pACMOJIOKEHBl B Tamnke ¢
MaTepuanaMy K ypoKy:

Breibop mpuMepoB 3aBUCHT OT BO3pacTa U
HHTEPECOB MIKOJLHUKOB.

mass (macca) - 255 - 310 2

length (Onuna) - 12 cm

width (wupuna) - 8-9 cm

depth (enybuna) - 6 cm

density (nmromnocms) - 1o/cm®

heart weight percentage of total body (eec cepoya 6 npoyenmax om ececo
mena) - 0,5%

Ipumep 2. Ilonyyenne cnpaBoYHbIX JAHHBIX 0 NEPCcOHANUAX (cmaiiy 3, 4)

e Jlonmyuute cnpaBouHble naHHble o Camioane Mopse u Omune bogo -
PEBOTIOITMOHEPAX B 00IaCTH KOJUPOBAHUS HHPOPMAITAN

e K0 u3 poccusia 0s11 yaoctoen HoGemneBckoit mpemun?

Oo0urecTBO U KyJbTYpa (Society & Culture)
https://www.wolframalpha.com/examples/society-and-culture/
e Jlromu (People) https://www.wolframalpha.com/examples/society-and-
culture/people/
o CpaBHuTe HeCKOJIbKO uesoBek (Compare several people)
m Jean-Maurice-Emile Baudot
m  Samuel Finley Breese Morse
o Awards (narpasr)
m Nobel Prize winners from Russia (Jlaypeats
HoOeseBckoi mpemun u3 Poccun)

IMpumep 3. M3yunte U cpaBHUTE NPOKUTOYHBIH MUHUMYM U THITUYHBIEC IIEHBI HA
TOBapbl HApPOJHOTO IOTPEOJCHUs B pasHbIX ropojaax (Hampumep, MockBe u
[Tapwxke) (cmaiast 5,6).

IHoBcenneBHbie neaa (Everyday Life)
https://www.wolframalpha.com/examples/everyday-life/

e CroumocTs xu3uu (Cost of Living)
https://www.wolframalpha.com/examples/society-and-culture/economic-
data/cost-of-living/

o Cost of living index Moscow Vs Paris ( cpaBHUTE TPOKUTOUHBII
MHUHHUMYM U TUIIAYHBIC LICHBI HAa TOBAPbI HAPOJHOT'O HOTpCﬁJ’IeHI/IH
B Pa3HBIX TOPOAAX)



https://www.wolframalpha.com/examples/society-and-culture/
https://www.wolframalpha.com/examples/society-and-culture/people/
https://www.wolframalpha.com/examples/society-and-culture/people/
https://www.wolframalpha.com/examples/society-and-culture/people/awards/index.html
https://www.wolframalpha.com/examples/everyday-life/
https://www.wolframalpha.com/examples/society-and-culture/economic-data/cost-of-living/
https://www.wolframalpha.com/examples/society-and-culture/economic-data/cost-of-living/

https://www.wolframalpha.com/input/?i=cost+of+living+index++
Moscow+vs+Paris

CpaBHHUTE MTOKa3aTEINHU:

® grocery (NnpOOYKmMOSbIl MA2A3UH),

® Jealthcare (30pasooxpanenue)

® Jousing & utilities (JcunuHoO-KOMMYHATbHOE XO3AUCMBO),
® (ransportation (mpancnopm) u op.

IIpumep 4. Maremartuxka.
https://www.wolframalpha.com/examples/mathematics/
® DjeMeHTapHas MaTeMaTHKa
https://www.wolframalpha.com/examples/mathematics/elementary-math/
o Dnementapusle aeiictus(Do basic arithmetic)

m sqrt (25)
https://www.wolframalpha.com/input/?i=sqrt+%2825%29

m 13% of 24000 (13% oT 24000)
https://www.wolframalpha.com/input/?i=13%25+0f+2400
0

[Ipumepsl paboThl anropurma:
e MosxeT pacro3HaBaTh HE TOJIBKO

peabHBIX KUBOTHBIX, HO U
BBIMBIIUICHHBIX TIEPCOHAXKEH (APaKOHHI,
€IMHOPOTH) Ha OCHOBE M300pakEeHUSL.
ITouck o npusnakam. Hanpumep y3Hatsb,
4yTO Ha QOTO cobaka, )kupad HIH KOT.
Wnentudunupyer moseit (akTepos,
TOITYJISIPHBIX JIFO/ICH, YUEHBIX U [TOJTOB).
AHaIM3UPYET YaCTOTY YIOTPEOICHHS
CJIOB B MIPEJIOKEHHU.

ITomMoraeT cocTaBUTh BU3yallbHBIH HAOOD
MPU3HAKOB U TIOKA3aTh IPUMEPHI
(mOX0KHe KAPTHHKH).

Jdas1 cnpaBku:

OcnoBannasi CtuseHoM Bonbsdpamom B 1987 roay, kommanust Wolfram Research
SBIISETCS OJHOW W3 Hauboyiee aBTOPUTETHHIX KOMMIAHHHA IO MPOU3BOACTBY
MPOrpaMMHOr0 00ecIieueHHsI B MUPE, a TAK)Ke aKTUBHBIM HHHOBAaTOPOM B 00J1aCTH
Hay4YHbIX M TEXHHYECKHX pa3paboTok. bynyunm wuHHOBatopoM B o0jactu
KOMITBIOTEPHBIX BBIYUCICHUNH W B TPENOCTABIEHUH BBIYUCIMTENBHBIX 3HAHUH,
yAaJI0Ch BOIUIOTUTH B JKU3Hb JaBHEE HAMEPEHHME CO34aTh HAYYHYI0 M
TeXHHYECKYI0 0a3y, a Takke He00X0AUMMbIii HHCTPYMEHTAPHii ISl TOTO, YTOOBI
c/ienaTh BBIYHCIEHUS OoJiee JOCTYNHBIMH W HAayKOEMKHMH B CETOTHSIIHEM U
3aBTpaIllHEM MHpE.

IHoapo0GHee:
O xomnauuu Wolfram Research
https://www.wolfram.com/company/background.html?source=nav



https://www.wolframalpha.com/input/?i=cost+of+living+index++Moscow+vs+Paris
https://www.wolframalpha.com/input/?i=cost+of+living+index++Moscow+vs+Paris
https://www.wolframalpha.com/examples/mathematics/
https://www.wolframalpha.com/examples/mathematics/elementary-math/
https://www.wolframalpha.com/input/?i=sqrt+%2825%29
https://www.wolframalpha.com/input/?i=13%25+of+24000
https://www.wolframalpha.com/input/?i=13%25+of+24000
https://www.wolfram.com/company/background.html?source=nav

® AHanmu3 QYHKIUH 10 TpaQuKy U
Haobopor. [locTpoeHue rpaduka mo
3aJaHHOM QyHKIHH.

https://www.stephenwolfram.com/

[Ipumep pabGoOTHI aNTOPUTMOB (OTIpeIeIICHIE
CKa304YHBIX CYIIECTB U KYKOB)

PexoMenaanum yunreo:

OO0partuTe BHUMaHNE KOJbHUKOB, YTO
JEMOHCTPHUPYEMBIH MPOAYKT - 3TO
YHHUKaJIbHBIH IPUMEP «UCTOPUH yCTIEXa»
JIOJITOCPOYHOTO MPOEKTA.

B meuenue mpéx oecamunemuii co30a6anacs
becnpeyedenmuas 6a3a MexHoI02uil,
Komopas oenaem 803MONCHLIM OOUUPHBII
nopmeenv Hawiell UHHOBAYUOHHOT
npooykyuu. B yenmpe Haxooumcs
NPUHYUNUATLHO HOBbII A3bIK Wolfram
Language, xomopulii onpedensiem
VHUKAbHOE CONUNCEHUE KOMNBIOMEPHBIX
BbIYUCTEHUU U UHDOPMAYUU.

s cipaBku:

Wolfram Language: IlporpammupoBaHne cO BCTPOCHHBIM BBIYHCIUTEIHHBIM
HMHTEIIEKTOM.

Hszvixk  Wolfram  Language noseonsiem  npoepammucmam — pabomams — Ha
3HauumenbHo 0Ooee BbICOKOM YpOBHe, ueM K020a-1ubo npedcoe, UCNONb3YA
BCMPOCHHBIL GLIYUCTUMETbHBIL UHMELIEKT, KOMOPbIL ONUPAEMCsi HA OZPOMHYIO
2NYOUHy aneoOpummos U peaibHblX 3HAHUL, MUAMETbHO UHMESPUPOBAHHLIX 6
meuerue mpex oecsamuiemul.

IHoapo0Guee:
https://www.wolfram.com/language/

Oram 1.

HccnenoBarenbek
ast pabota

® WHIMBUIYaJbH
ast u/uim
rpymnroBas
pabora (B
3aBUCUMOCTH
oT
TEXHUYECKUX
YCIIOBHIA)

Bapuanr 1.

[Ipumep UCIIOJIb30BaHUS AITOPUTMOB
MOMCKA 10 KapTUHKE Ha OCHOBE CepBHCa
w/mnmm  npunoxkeHust  iNaturalist  (ams
OpraHu3alMy KOJJIEKTMBHOT'O MCCIIEIOBAHUS
B YCIIOBHAX OTCYTCTBHS BBIXOJAa B CETh
HuTepHeT Ha pabounx MecTax MIKOJILHUKOB)

PexoMenaanum yunrenio:

® Pexomenoyemcs 3a8eCmu yyemmole
sanucu Ha iNaturalist.org.

® Jlns npogederus: ucciedo8aHusi MOMCHO
VCMAHOBUMb NPUTLOJICEHUE HA
menepon/nianuem uau
B0CNOIL308AMbCS CAUMOM.

s cnpaBku:
JleTanbHO MOKHO M3Y4YHUTh MaTepual Ha caiitre https://www.inaturalist.org/



https://www.stephenwolfram.com/
https://www.wolfram.com/language/
https://www.inaturalist.org/

[Iporpamma/mpuiiokeHNE TO3BOJISIOT:

HaHOCHUTb Ha KapTy Pe3yibTaThl
HCCIICIOBAHMI;

HaOII01aTh, KTO eIle JIe/IaeT
HCCIICIOBAHUS PSAAOM C BaMU;

U3y4yaTh OKPY>KaIOIIWH MUP, BKIIOYAsCh B
KOJIJICKTUBHBIE HCCIIEIOBAHUS C IPYTUMHU
H0JIb30BATEISIMH;

[IOMOTaiTe IPyruM pacro3HaThb
HACEKOMBIX, PACTCHUS, ITHI U
JKUBOTHBIX, & TAK)KE BCEX BO3MOKHBIX
npesicTaBuTeNeil Gpropsl U GpayHsI,
Y4aCTBOBAaTh B COPECBHOBAHUAX
(nampumep, ¢ayHa B pesenax 0onbIIOro
ropojia).

Pexomenpanuu yaureJiio:
[[IxoTpHIKAM MOXKHO TIPEIIIOKUTH BHITOIHUTH CIIEIYIOIINE 3aaHus:

3anaunme 1.
Onpenenutk Mo KapTe, Kakue HaOMoACHUs ObUIM CJICNIaHbl PSIOM ¢ Bamu. Haiitu
mo 5 HaOmIOMEHWH CBSA3aHHBIX C PACTHTCIBLHBIM MHPOM W S5 HaOJIOICHHMH,
CBSI3aHHBIX C )KUBOTHBIM MHUPOM.

3ananmue 2.
[IkoapHUKAM MOXXHO TPEIVIOKHUTH TEeMAaTHYECKHe IyTEeMIECTBUS 10 MHUPY I
uccienoBanus (GIopsl U GayHBI.

IIpomoxon uccnedosanus Mox3cHo npeocmasums 6 hopme omuema - ciaiiovt 8,
9 6 onopmuoll npezenmayuu KO 6MOPOMY 3MANY YPOKA, KOMOPAs COXPAHEHA 8
nanke ¢ Mamepuaiamu K 0aHHOMY YPOKY.

3aganue 3.
[MpoBectn HabnrOmEHHE caMOCTOATENBHO. s 3TOro HEoOXOOUMO CcoOpaTh
UCXOJHBIC JaHHble B BUAc Qororpaduii. YuurTenb BMeCTEe C YYCHUKAMH Ha
IIKOJILHOW TeppuTOpuH mpoBoauT HabOmomeHus. llociae cbopa doTorpaduit
HEOOXO0MMO IPOAHAIU3NPOBATh Bce CBOM HaOmoxeHus. COCTaBUTH OTYET B
dopme nmpe3eHTaluy WK CIala-11oy.

IIpumeyanue:
[Ipy HEOOXOIUMOCTH MOXKHO CBSI3aThCS C OKCIEPTaMH, KOTOPBIE TOMOTYT

WICHTHU(QHUIIMPOBATH OPTaHU3MBI, KOTOpPbIE BB HAOMIO1acTe.

®opma padoThl: MHANBHYAJIbHAS W/WIN TPYNIOBast (HA yCMOTPEHUE YUUTENs).

8-15

IIpumep ucciaenoBanms: « I'ne pacrer
rpud ceTKOHOCKa?»

Ilar 1. Opranusyem MoucK H300paXKESHUH B
nouckoBoii cucteme Google. Kak
MOKAa3bIBACT MPAKTUKA, IIKOJIbHUKU PENKO
3HAIOT O CYIIECTBOBAHHH TAKOT'O

IIpumeuanue:
BcnomorarenbHas npe3enTanus: - caauost 10-14 ¢ onoproii npezenmayuu ko
6MOPOMY IMANy ypoxda, KOmopasi COXPaHend @ nanke ¢ Mamepuaiamu K OQHHOMY

YPOKY.




HeoObraHOTO rpHuba (cimaiim 10)

Iar 2. Yntaem Buxkunenmro.
https://ru.wikipedia.org/wiki/CeTkoHOCKa I
BoeHHas (cmaim 11)

VYTouHsieM JIaTHHCKOE Ha3BaHKe Tpuoa:
Phallus duplicatus - uz poda Becénka

Hlar 3. [laem 3ampoc «Phallus duplicatus»

JUTSI TTIO¥ICKa MH(OpMaInu Ha caifte (craiin
12)

Mpb1 6udum cpedy obumanus (10dcHas 4acmo
Ceseprou Amepuku, Kanaoa). Bcezo 76
Habo0eHUll
https://www.inaturalist.org/observations?plac
e_id=any&taxon_id=143415

Ilar 4. Haxoaum ere oauH Tpud poaa
Becénku: Phallus indusiatus - 531
Habmonenue! (crmaiin 13)
https://www.inaturalist.org/observations?plac
e _id=any&taxon id=54591

3ToT rpub HA3BIBAIOT 6AMOYKOBBIHA ;)
https://ru.wikipedia.org/wiki/Phallus indusia
tus

Ilar 5. U eme: Phallus impudicus (cmaiin
14)

A 3TOT Tpu0 HA3BIBAIOT «YEPTOBO STIION,
«IHULIO BEABM...

Mse1 MmoxxeM oneHnTh KAK npaBuisHO
TIOTIONHATD 0a3y 3HaHUI

s cnpaBku:

CeTKOHOCKa XOpOLIO pPAa3BUBAETCS HAa TyMyce UM Ha CHJIBHO pa3ioXKHUBIIEHCS
IpeBecuHe. Berpeuaercsi B OCHOBHOM B JIMCTBEHHBIX JIECAX.

Morozoe miaomoBoe TeIO MMEET IapoBHAHYIO (opMmy, 4—5 cM B auamerpe,
TNIaAKYI0 MMOBEPXHOCTh. Ero mBer MeHsieTcss co BpeMeHEM OT 0eJioro A0 CBETIIO-
kopuuHeBoro. Ilocne co3peBanus IIomoBoe Teno nMMeeT (HOpMy LUIANIOYHOIO
rpuba. Jimaa Hoxxku 15—20 cMm, auametp 4—5 cM.

PexoMenpanum yuurtenro:

(cmaiim 15)

Baxno eme pa3 oOpaTUTh BHUMaHHE LIKOJBHMKOB Ha MOCTPOCHUH BOIIPOCHO-
OTBETHBIX HMHTCJUICKTYAJbHBIX JKCHEPTHBIX CHUCTEM, IPHUMCHACMBIX B O6HaCTHX
€CTECTBEHHOHAYYHOTO 3HAHUSI.

l'oBopss o cucreme iNaturalist Ba)kKHO MOMYEPKHYTh, YTO 3allOIHEHUE 0a3bl
3HaHMiiT uMeHamMu U  ¢oTorpaduaMH NPOBOAUTCS CUJIAMH  CAMUX

moJ1 bSOBaTe.Heﬁ, OTJIIMYUTEIIFHOM 0COOECHHOCTBIO KOTOPBIX SBJIACTCA

BO3MOXXHOCTb HAKOIUICHUsI 3HAHUM U COXpaHEHHUEe ux IuTeiabHoe Bpems. Cucrema
COCTOUT U3
e (0a3bl 3HaHWH (YaCTH CUCTEMBI, B KOTOPOii cofiepkarcs (pakTel),
® [oJICHCTEeMbl BbIBOJAA (MHOXKECTBA MPaBHJ, 110 KOTOPHIM OCYILECTBISETCS
peleHue 3a1a4n),
® noAcucTeMbl MPUOOpPeTeHNsl 3HAHMI;
® IHAJIOr0BOI0 MPOoLECcCopa.

Takum 06pa3om, 4TOOBI CHCTEMA CTajla HHTEIUIEKTYaIbHOM HEOOX0IUMO:

®  BO-TIEPBBIX, KBOOPYKHTH €€ 3HAHUAMI» (CO3/1aTh 0a3y 3HAHHIA);

® BO-BTOPBIX, HAYYUTh €€ «JAyMaTh»: CBS3bIBATh  IOJYYECHHYIO W3
OKPYIKAIOIIEro Mupa WH(GOPMAIMIO CO 3HAHUSAMH, YK€ XPaAHSAIMMHUCS B
MaMSTH  WHTEUIEKTYalbHOW CHCTEMBI, JEdaTh OIpPEICICHHbIE BBIBOIHI,
MPUHUMATL PelICHHs (32 JTO OTBEUYACT CICIHATbHBIA OJOK - MEXaHU3M
BBIBOJIA).



https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%BA%D0%BE%D0%BD%D0%BE%D1%81%D0%BA%D0%B0_%D1%81%D0%B4%D0%B2%D0%BE%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%BA%D0%BE%D0%BD%D0%BE%D1%81%D0%BA%D0%B0_%D1%81%D0%B4%D0%B2%D0%BE%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
https://www.inaturalist.org/observations?place_id=any&taxon_id=143415
https://www.inaturalist.org/observations?place_id=any&taxon_id=143415
https://www.inaturalist.org/observations?place_id=any&taxon_id=54591
https://www.inaturalist.org/observations?place_id=any&taxon_id=54591
https://ru.wikipedia.org/wiki/Phallus_indusiatus
https://ru.wikipedia.org/wiki/Phallus_indusiatus
https://www.inaturalist.org/taxa/196374
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%BC%D1%83%D1%81

https://www.inaturalist.org/observations/167
10431

Tpub naitoen uccredosamenem Wolkotrub ¢
paiione 2copooa Haxooka [Ipumopckozo
Kpasi.

Y amoeco uccneoosamensn 3 739 nabarooenuil
6 patione Ilpumopcrozco kpas!

16-17 | Bapuanr 2. IoapoodHee:
Al Experiment - 310 JeMOHCTpAIUS TPOCTHIX KCIIEPUMEHTOB, KOTOPBIE
[IpakTrdeckyro paboTy HIKOJIBHUKOB MOJKHO | TO3BOJISIIOT JIIOOOMY Ha4aTh U3y4aTh MAIMHHOE O0Y4YeHHUE, UCTIONB3YS KAPTHHKH,
OpraHU30BaTh U C HCIOJIB30BAHUEM Pecypca | PUCYHKH, SI3bIK, My3bIKYy U MHOTO€ APYTO€.
https://experiments.withgoogle.com/ https://experiments.withgoogle.com/collection/ai
(Experiments with Google - sxcriepumeHTHI ¢
Google). DToT BapuaHT mpeanoIaraeT BcenomMorarenbsHas npe3eHTalus K JaHHOMY 3Tally HaXOJIUTCS B MAIIKE YPOKa, a
OpraHU3alMIO KOJUIEKTUBHOIO UCCIEOBAaHMUs | TaKXKe JOCTYIHA MO CCBhUIKE
B YCJIOBHSIX OIPAHHYCHHOTO BBIXO/Ia B CETh https://docs.google.com/presentation/d/1Th8jTU-
HurepHer Ha pabounx Mectax mkoiabHUKOB | TNPMWA45i5Bn375BhKQmM9289kY Ch8A83EEVNA/edit#slide=id.g6d77babc6e
(B popmaTe koMaHAHOI pabOTHI). 190
B sToM ciydae mpakThyeckasi 4acTh ypoKa
MOYKET OBITh COTIPSDKEHA C IEMOHCTpaNuei
BO3MOXKHOCTEH pabOThl IPOrpaMMBbl
Teachable Machine
https://teachablemachine.withgoogle.com/
18-23 Ha sTom 3tamne paboTs! mKoapHUKaM MOKHO | [IpuMepHBIii X0/ BHINOJIHEHUS MPAKTHYeCKOil padoThI:

NPEJIOKUTH O0YIUTh HEHPOHHYIO CETh
pacrno3HaBaTh 1[BETHI (HaIIpUMep, pO3bl,
pomMaliky, FBOS,Z[I/IKI/I) n
IIPOAEMOHCTPUPOBATH BO3MOXKHOCTHA
TEXHOJIOI'nu Oﬁy‘leﬂl/lﬂ C yduTejaem
(Supervised learning).

st cnpaBku:
DTOT croco0 ONTUMAJICH, €CJIM BBl 3HAETE,
4YeMy XOTHTE HAyYuTh MallvHy. Bel MoxkeTe

Hlar 1. Co3naeM Tpu Ki1acca 00bEKTOB U 3aTPyKaeM COOTBETCTBYIOIIHE
n3ob0paxenus (cnaiin 18):

e po3sl (16 mpumMepoB N300paKEHUH);

e pomamky (11 npumepoB u3z00pakeHuit);

e rBO3AMKH (15 mpuMepoB n300pakeHunit).

Ilar 2. O0yuaem cucteMy M NpoBepsieM ee paboTy Ha KOHTPOJBHBIX AaHHBIX
(KOHTPOJILHBII PUCYHOK HE [OJDKEH OBITh Cpeau 3arpy’KeHHBIX B KauecTBe
00pasmnoB 0OBEKTOB!).

IIpumeyanne:



https://www.inaturalist.org/observations/16710431
https://www.inaturalist.org/observations/16710431
https://www.inaturalist.org/people/vvolkotrub
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://experiments.withgoogle.com/
https://teachablemachine.withgoogle.com/
https://experiments.withgoogle.com/collection/ai
https://docs.google.com/presentation/d/1Tb8jTU-fNPmW45i5Bn375BhKQm9289kYCh8A83EEVNA/edit#slide=id.g6d77ba6c6e_1_90
https://docs.google.com/presentation/d/1Tb8jTU-fNPmW45i5Bn375BhKQm9289kYCh8A83EEVNA/edit#slide=id.g6d77ba6c6e_1_90
https://docs.google.com/presentation/d/1Tb8jTU-fNPmW45i5Bn375BhKQm9289kYCh8A83EEVNA/edit#slide=id.g6d77ba6c6e_1_90

MO3HAKOMHTH KOMITBIOTEP C OTPOMHON
o0y4aronieil BIOOPKOii JaHHBIX U
BapbUPOBaTh MapaMeTpPhI 10 TeX MOp, oKa
HE MOJTyYUTE Ha BBIXOJIE O’KUIaEcMbIe
pe3yJIbTaThl. 3aTeM MOKHO YTOYHHUTD, YEMY
Hay4HJIach MallllHa, 3aCTaBUB €€
CIPOTHO3UPOBATH PE3YIbTaT IS
KOHTPOJIBHO I'PyNnbl JAHHBIX, C
KOTOPBIMH KOMIIBIOTEP €111 HE CTAIKUBAJICS.

Yame Bcero odyueHue ¢ yuureaem
MPUMEHSAETCH 1JIs1 32124 KJIaccu(puKanun
U MPOTHO3MPOBAHMUS.

[Tporpamma Teachable Machine siensiercst
PUMEPOM «OOYUEHUSI C YUUTEIEM» U
NPEIOCTABIISET BO3MOKHOCTb:
® co0paTh U CTPYNIHUPOBATH MPUMEPHI B
KJIACChI MJTH KaTErOPHH, KOTOPBIE BB
XOTHTE, YTOOBI KOMITBIOTED BBIYUHIT,
® 00YyYHuTE CBOIO MOJICIIb;
® [IPOTECTHPOBATH CUCTEMY, YTOOBI
YBHIETh, MOXKET JI OHA MPABHIBHO
KJ1acCu(UIMPOBATH HOBBIE TPUMEDPHL.

IIpumeuanmue:
Omu 603MOHCHOCMU NPOCPAMMDbL
onpeoenam x00 NpaKmuyeckol pabomeoi.

Cmenenb 00cmosepHocmu HAcC He yempausaem. IXo CUCmeMbl.:
®  posvl 57%;
® pomawxu 17%,
®  26030uKu 26%.
Tlosmomy ysenuuum Koruuecmeo odpasyos 6 baze sHaHuLl CUCEeMblL.

Ilar 3. [Tononusiem 6a3y 3HaHUH, MOATPYXas u300paxenus(cuany 19):

® O35l (26 IpUMEPOB U300pAKECHUH);

e pomamku (20 TpuMepoB U300paKeHUH);

® rBO31MKH (23 mpuMepa U300paKeHUN).

OO0yuaem cucTeMy W MOBTOPHO BBOJWM KOHTPOJBHBIN oOpazer. Ha 99% cucrema
YBEpEHa, 9TO Ha N300paKEHUH PO3bI. Pe3ynbTar yIoBIeTBOPUTENbHEIH!

Ilar 4. [TocMOTpUM, HACKOJIBKO JOCTOBEPHO CUCTEMA ONPEAEISAET POMAIIIKH:
e Oyker (mpo3paunblii pucyHok - 100%, cnaiin 20);
e powmamiku B noje (potorpadus - 99%, cnaiig 21);
® [ieif3ax, Ha KOTOPOM BCEro HECKOJbKO pomatiek (portorpadus - 97%, crnaiin
22).
Pesynprar Brieuatiisier!

Ilar 5. B xagecTBe KOHTPOIBLHOTO 00pa3iia BO3bMeM OYKeT, B KOTOPOM €CTh H
PO3BI, ¥ POMAIIIKH), CIan 23.

Cucrtema T0CTaTOYHO TOYHO OTIPEISIINIIA COCTaB OyKeTa:
®  po3svl 44%;
®  pomawxu 55%.

Pexomenpanum yunreinio:

bazy obpasyos moducno 3acpyzums 0o Havara ypoxa u coxpanums na Google-
oucke ¢ yenvlo OeMOHCHPAyuu  603MOJICHOCMEL CUCHEMbl U OPSAHU3AYUL
KOJIEKMUBHO20 0OCYICOCHUS YIIce HA YPOKe 8 YCI0GUAX OMCYMCMEUs 00CMyna K
cemu HnmepHem Ha pabouux mecmax wKOIbHUKOS).

Oram 111
Pednexcus
® VHTCpPAKTHBHAS

IIpoBenenue JIACKYCCHU Ha TEMY:
«B0O3MOXXHOCTH MalIMHHOIO OO0y4eHHe B
€CTECTBEHHOHAYYHOH 00J1acTh».

PexomeHnpaumnu y4uuresio:
[logBons WTOTM BaXXHO MOJYEPKHYTh, YTO B HACTOAIIEE BPEMS aJTOPUTMbI
MAaIIMHHOTO OOYYeHHsI He OTPaHMYUBACTCSI TOJIBKO Paclio3HABAaHUEM 00pa3oB U




Oecena peLICHUEM OTHENIBHO B3STHIX MaTeMaTudeckux npuMepoB. Ceidac Benyiue
[IpoGiemHBI BOIIpOC ISl KOJUIEKTUBHOTO | pa3pabOTKHU JIeKaT B PA3IMYHBIX MEPEIOBBIX 00JIACTSAX, KOTOPBIE MOTYT MOMOYb
00CYKIEHUSL: NPOABHHYTH HAYKY HA HOBBIH YPOBEHbD.
e Kakmue HayYHbIe OTKPBHITHS BbI ObI
NOPYYMJIM HCCJIeI0BATH
HCKYCCTBEHHOMY HHTEJJIEKTY?

Pecypcesnr:

1. MammHHOoe 00y4eHHe: METO/IbI U CIOCOOBL. [DeKTpoHHbIH pecype] — Pexkxum noctyma: hitps://www.osp.ru/cio/2018/05/13054535/. - Jlata oOparieHust:
04.01.2020 .

2. HckyccTBEeHHBINH MHTEIUICKT BHIYYHII XUMHIO, H3Y4UB TPYIbL. [ DNEKTPOHHBIH pecypc] — Pexxum moctyma: https://newizv.ru/news/science/08-07-
2019/iskusstvennyy-intellekt-vyuchil-himiyu-proanalizirovav-nauchnye-trudy . - Tata o6pamenus: 04.01.2020 r.

3. MaimmmnHoe 00yJeHue MOMOKeT (PU3MKaM MCKaTh HOBBIE YaCTHIBI. [ DIEeKTpOHHBIN pecypc] — Pexxum moctyma:https://indicator.ru/physics/mashinnoe-
obuchenie-novye-chasticy-13-09-2018.htm. - Jata oopamenus: 04.01.2020 r.

4. Poccuiickuii pu3nk Anexceil MeIbHUKOB MOTYYHII IPECTIKHYIO Tpemuto HarmonansHo# akagemun Hayk CIIA. [DnexTponHsiii pecype] — Pexxum noctyna:
https://www.rfbr.ru/rffi/ru/press_about/o_2086085. - Jlata obpamienus: 04.01.2020 r

5. HckyccTBeHHBIN MHTEIUICKT B MEAUIIMHE U OUONIOTHH. [ DNeKTpOoHHbIH pecypc] — Pexxum noctyma: https://rlegroup.net/iskusstvennyj-intellekt-v-medicine-i-
biologii/. - Mata oopamenus: 04.01.2020 r.

6. 6 JIydIIMX CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA JUIs OMOJIOTHUECKUX U JICKAPCTBEHHBIX pa3paboToK. . [DIeKTpoHHbIH pecypc] — Pexum goctymna:
https://evercare.ru/ai-leaders-part3 . - Jlata ooparienuns: 04.01.2020 .

7. MareMaTuKki yCOMHHUIIMCh BO BCEMOTYIIIECTBE HCKYCCTBEHHOTO MHTEIIEKTA. [ DJICKTPOHHBIN pecypc]| — Pexxum noctyna:
https://ria.ru/20190109/1549132155.html. - latra obpamienus: 04.01.2020 r.

8. Cropuremnmunr. Yacts 2. Kak ncnonp30BaTh CHITy HCTOpHi Ha BeOnHapax ?/CTOpUTEIIMHT B 00pa3oBaHuu. [DIeKTpOHHEIH pecypc]| — Pexum mocryma:
https://etutorium.ru/blog/kak-ispolzovat-silu-istorij-na-vebinarakh. - JTata oopamienuns: 31.01.2020 r.

9. CTOpHTEIUTHHI- HHTEPAKTHUBHBIA METO/ paboThI C IETHMH JOLIKOJIBLHOTO Bo3pacTa [DiIeKTpoHHBIi pecypc] — Pesxxum moctyna: https://www.ya-
roditel.ru/professionals/pedagogika/storitelling-interaktivnyy-metod-raboty-s-detmi-doshkolnogo-vozrasta/. - ata oopamenus: 31.01.2020 r.

10. /IBa BH/a mearorn4eckoro CTOPUTEINIHHTA. [DIeKTpoHHEIi pecype] — Pexum moctyma: https://www.eduneo.ru/dva-vida-pedagogicheskogo-storitellinga/ -
[ara obpamenus: 31.01.2020

11. bpwikcuna O.®D., Ulapuxosa E.U.Mobunvrblii cmopumennune kax oopazosamenvras mexnonozus. Mupopmamuxa 6 wxone. 2019. Ne 10 (153). C. 16-19. ISSN
2221-1993

% contact@ai-academy.ru
@ www.ai-academy.ru
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