Moagenb: Gemini
Pexum: Deep Research

MpowmnT:

«A yuuTens, nccneayto nocnegHne TpeHabl No UCNOMNb30BaHMIO TEXHOOMIN CKYCCTBEHHOIO
WUHTennekTa Ana wmsydeHmsa oGuonormm B wkone. Cobepn mMHGOpMaUMO O MNPaKTUYECKMX
npumMepax NPUMEHEHNS TEXHOSOMMIN NCKYCCTBEHHOrO UHTENNEKTa Ans nsyveHus buonorum B
wkone. Wckatb B 6norax, BebG-cTaTbsX, MOCTax B couManbHbIX CeTAX, Ha cavTax Ans
yuntenen. lpeactaButb OTBET B BMAE MEPEYHHA MPAKTUYECKMX NPUMEPOB MNPUMEHEHMS
TEXHOMOMMN WMCKYCCTBEHHOrO MHTEnnekta And u3ydyeHus BuornorumM B LUKOME C KpaTKuMm
ONMCaHNEM KaXKAOro npuMepa u ykasaHueM UCTOYHMKa NONyYeHns HpopmMaumm.»

MnaH nccnegoBaHusa Ansa 3Tou TeMbl.
BoT nnaH nccnepgosanHus.

(1) Hangute 6norn n Beb-ctatbu, obcyxxaaroLime npuMeHeHne NCKyCCTBEHHOIO
WHTenneKTa B npenogasaHun 6uonorum B WKonax.

(2) HanguTe nybnukaumm B coumnanbHbix cetax (Hanpumep, Twitter, obpasoBaternbHble
dopymbl), rae yumtenst unu akcnepTbl B o6nactn obpasoBaTenbHbIX TEXHONOMNIA
AenaTcs npumepammn UCnonb3oBaHMA MHCTPYMEHTOB UCKYCCTBEHHOIO MHTENNeKTa ans
n3yyeHuns Guonoruu.

(3) Nayunte Beb-canTbl, NpegHa3HayYeHHbIe AN yuyntenen, Ha npegMeT Hann4ums
pecypcoB unu ctaten 06 MCKYCCTBEHHOM UHTeENNekTe B Guonormu.

(4) Ons kaxQoro HangeHHOro Npumepa udyunTe cogepXaHune, YToobl NOHATL
npakTuyeckoe NPUMEHEHNE UCKYCCTBEHHOIO MHTENMEKTa B NpoLecce nsydeHns
ouonorun.

(5) CocTaBbTe KpaTKoe onmncaHue Kaxaoro npumepa.

(6) Ykaxute uctounuk (URL-agpec unu nnatgopma) Kaxkgoro npumepa.

(7) Cobepute nHhopMaLMIO B CINCOK NPaKTUYECKUX MPUMEPOB C KpaTKUM OMMCaHNEM U
yKa3aHMeM UCTOYHUKA.

AHnanunsn poBaTb pe3yrbTaThbl

CospaTb oTyeT



Mony4yeHHbIN pe3ynbTar:

MpakTuyeckme npumMmepbl NPUMEHEHUSA TEXHONOIMMN
UCKYCCTBEHHOIO UHTEINIEKTa AN usyyeHus 6monormm B
liKone

1. BBepeHune: PacTylwiee nepece4yeHne NCKYCCTBEHHOrO MHTENNEKTa U
6uonornyeckoro obpasoBaHus

B coBpeMEeHHOM MUpe TEXHONOIMM UCKYCCTBEHHOrO MHTenNnekTa (M) Bce rnybxe
MPOHMKAIOT B Pa3fiyHble cdHepbl HaLWEW XN3HN, 1 06pa30BaHNE He ABNSETCS
ncknoyeHnem. CnocobHoctb MW aHannanpoBaTb 6onblime 06beMbI AaHHbIX,
pacno3HaBaTb 3aKOHOMEPHOCTU M NPEAOCTAaBNAATb NEPCOHANN3NPOBAHHbIE PELIEHNS
OTKPbIBAET HOBbIE BO3MOXHOCTM AN19 TpaHCchopMaLumm npoLiecca obyueHus. B
YaCTHOCTM, B NpenofaBaHny 6Gnonorum, TPaguLMOHHO ONMpPatoLWeEMCs Ha
3anomMunHaHne GakToB 1 ndyyeHue cxem, I obnagaet NnoTeHLManom caenatb
obyuyeHne bonee yBnekaTebHbIM, MHTEPAKTUBHbIM 1 COOTBETCTBYHOLL MM
NOTPEBHOCTAM COBPEMEHHbIX YYEHWNKOB.'

Ons npenogasaTenen 6GMoNOrnn, CTPEMSALWNXCA MATU B HOTY CO BPEMEHEM U
MCNonb30BaTb NepenoBble METOAMKM, MOHMMaHNE NPaKTUYECKNX aCNeKTOB
npuMeHeHuns N B WkonbHOM 06pa3oBaHNM CTAHOBUTCA BCe Bonee akTyasbHbIM.
Llenbto maHHOro oTyeTa ABNSeTCA NPefoCTaBNeHe yunTensm buonormum
BCECTOPOHHEro 0630pa KOHKPETHbLIX MPUMEPOB NCNonb3oBaHms VA B npouecce
n3yyeHus npegMeTa. B otueTe byayT pacCMOTPEHbI pa3finyHble Crocobbl
npumeHeHuns NN B 0byyeHum, oLeHke 3HaHWUW, MPOBEAEHUN NCCNESOBAHNUN U
CO3[aHUN NePCOHaNM3MPOBaAHHOM 06pa30BaTENbHOM Cpeabl B paMKax LUKObHON
nporpaMmsbl No uonoruu.

2. MpakTnyeckue npumepbl npuMeHeHus U B wukonbHoM 6uonorum

e 2.1. Obyvarowume nnatpopmbl Ha ocHoBe N pons nepcoHann3MpoBaHHOro
n3yyeHus uonorum

KoHuenuma nepcoHannM3npoBaHHOro 0by4eHus), Mpm KOTOPOM 06pa30oBaTENbHbIN
npoLecc aganTupyeTcs K MHAMBUAYaNbHbIM NOTPEBHOCTAM 1 CTUNAM 0ByyYeHus
KaXgoro y4eHuka, HaxoauT CBOe BOMoweHne B obyyatowmx nnatpopmax,
ncnonbayowmnx TexHonorum N, 3tn nnatdopmbl CNOCOOHbI aHaNNM3MPOBaTb
YyCMNeBAEMOCTb YUYEHMKA, BbIIBNATb NPo6enbl B 3HAHMAX U npepnaratb y4ebHble



MaTepwuanbl U 3aaHunsi, COOTBETCTBYHOLLME Ero YPOBHIO 1 TeMMNy 0B6yyeHus. Takon
NOAXOL NO3BONSET cAenaTb 06pa3oBaTeNbHbIN Npouecc bonee sPPeKTUBHbBIM U
BOBJIEKAOLLMM.

Mpumep: Mindjoy

Mindjoy npefncTtaBnset coboun nnatpopmy, pa3paboTaHHyO Ans TOro, YTobbl Caenatb
N3yyeHne BUoNormm yenekaTesnbHbIM U akTyasbHbIM Ans yyawmxca K-12." OgHon n3
KIHoUeBbIX 0COBEeHHOCTEN NNaTPOopPMbl ABNAETCH UCTMONb30BaHME AUHAMUYECKMX
MOJIENEeN CNOXHbIX CUCTEM, TAaKUX KaK KITIETOYHbIE NMPOLLECCHI, FTEHETUYECKas
HacnenCcTBEHHOCTb U ANMHAMUKA SKOCUCTEM. DTU MOAENN NpencTaBneHbl B BUAE
MHTEPAaKTUBHbIX BU3yann3aLunii, KOTopble MOMOratoT PacKpbiTb CKPbITbIE CBA3U U
MeXaHU3Mbl, NieXalle B OCHOBE BMONOrMyeckmx aBneHni.'

Mindjoy Takxe npepgnaraet MynbTUMOAaNbHbIE MHCTPYMEHTbI 06yYeHUs,
NoALEPXMBaOLWMNE PasfIMYHbIE NOAXOAbI K M3YUYEHNIO BUONOrnMYecKnX KOHLENUMN.
YYeHMKN MOryT NPOBOAMUTb BUPTYasibHblE SKCMEPUMEHTbI, aHaNM3MPOBaTb AaHHbIE U
co3aaBaTb Hay4yHble 06BACHEHMS, YTO cnocobCTByET Honee rnyboKoMy NOHUMAHWUIO
mMaTepuana.'

MnatdopmMa NpenocTaBnseT negaroram aHanaMTuKy obyyeHus B pexurme peanbHoro
BPEMEHMN, NO3BOJIAS OTCEXNBATbL NPOrPecc KaXaoro y4eHnka, BbiIBNSTb
KOHLLeNTyanbHble Npobenbl 1 OKa3blBaTb CBOEBPEMEHHYIO NOALEPXKY AN
$OpMMPOBaHNA MPOYHON 6a3bl 3HAHMIM B 0611aCTN BUONOrNMYECKNX HayK.'

BaxHom ocobeHHoCTbIo Mindjoy sBRgeTcs BO3MOXHOCTb KyJIbTYPHOM UHTErpaumu,
NO3BONAOLLAS LWKOaM NpenofasaTth 6MONOruMo ¢ y4eToM pasHoobpasmns NepcnekTus.
Mnatdpopma BKNOYAET MECTHbIE SKONTIOTMYECKNE NPUMEPDI, TPAANULMNOHHbIE 3HAHUS U
KyNbTYPHO 3HaYMMble NPUIOXEHNS BMONOrMYECKMX HayK, fenas obyuyeHne bonee
pPeneBaHTHbIM 4S YYEHMKOB U3 Pa3HbIX KySIbTYPHbIX cpepq,.’

MNo cnosam npodeccopa JInsenb BaH [Ank, oekaHa nHxeHepHoro dakynoteta CeBepo-
3anagHoro yHMBepCuUTeTa, BHEAPEHNE MHHOBAL MM Ha ocHoBe MW, Takmx kak Mindjoy,
He TONbKO FOTOBUT CTYAEHTOB K kKapbepe B STEM-obnacTsx, HO U MeHSIeT NOAXOA K
MHXEHEePHOMY 06pa30BaHMIO, apanTupys ero K byaywmm TpeboBaHuaMm. '

Mcnonb3oBaHMe Takux NnaTthopM EMOHCTPUPYET OTXOS OT TPAAMLMOHHOIO NOAXoAa
K 06pa30BaHNIO, OPUEHTMPOBAHHOIO Ha Nepefady 3HaHUM B YHUOULMPOBaHHON
¢dopme. N no3sonsieT aganTMpoBaTh Y4ebHbIN NPOLLECC, YYUTbIBAS MHAUBUAYANbHbIE



TeMMbl U CTUM 0BYYEHMS], YTO NPUBOANT K NOBbILLEHNIO 3OPEKTUBHOCTH
06pa30BaTeNbHOro NpoLecca. BknoyeHne KynbTypHO-OPUEHTUPOBAHHOIO KOHTEHTA
LenaeTt obyyeHne 6onee 3Ha4YMMbIM U MOHATHBLIM [ YYEHUKOB, CBSI3biBas
Bronornyeckme KOHLEMNLMU C UX JINYHBIM OMbITOM U OKPYXXEHMEM.

e 2.2. BuptyanbHblie 6uonorunyeckme nabopatopum n UHTEpPakKTUBHbIE
cumynauum

BupTyanbHble nabopaTopum, OCHOBaHHbIE Ha TexHonorusax M, npepoctaenaioT
YyYeHMKaM BO3MOXHOCTb MPOBOAUTb 3KCNEPUMEHTbI B 6e30nacHOM n
KOHTpONMpyemMon LnppoBon cpepe. OTo OCOBEHHO LLEHHO B Criyyasx, korga focTyn K
peanbHoMy nabopaTopHOMy 060py[0BaHMIO OrPaHMYEH UM SKCNEPUMEHTDI
CONPSXXEHbI C PUCKOM. VIHTepaKTMBHbIE CUMYNSLUN NO3BONSIOT BU3yann3mpoBaTb
CNOXHble b1Monormyeckme NPoLLecchl, aenas nx bonee NOHATHbIMU U HArNAgHbIMU.

Mpumep: Labster

Labster npepctaBnsieT cobon BUPTYanbHYO Hay4yHyto N1abopaToputo, UCMONb3YOLLYHO
NN ona cospaHus peanncTuUHbIX CUMYNALUN MO BUONOIUK, XUMUK, GUBMKE U OPYTrUM
npeameTtam.? Mnatdopma npepnaraeT WMPOKNN CnekTp BUONOrMYecknx Tem, ot
obuen buonornmn 4o cneunanmsanpoBaHHbIX obnacTen, Takmx kak MMKpobuonorms.?

Cumynaunm Labster oTamMyaroTcsa BbICOKOW MHTEPAKTUBHOCTbBIO M 4acTO
NpencTaBneHbl B UTPOBOM GOpMaTe, YTO NOBbILLAET BOBEYEHHOCTb M MOTUBALMIO
yyawmxcs.? MM-anroputMbl, nexatime B OCHOBE CUMYNAUNA, afanTUpyTCs K
LEVNCTBUAM YYEHMKOB, MPEAOCTaBNsAs 06paTHYIO CBA3b B PEXUME PeanbHOro BPEMEHU
M HaNpaBnss UX B NPOLLECCE BbINOIHEHNS BUPTYanbHbIX 9KCNEPUMEHTOB.?

Labster sensetcs apbekTUBHbIM MHCTPYMEHTOM B YCNOBUSAX OFPaHUYEHHbIX PECYPCOB
NN NPU HeOBXOANMOCTM NPOBEAEHUS NOTEHLMANbHO ONACHbIX 3KCNEPUMEHTOB B
6e3onacHoun cpepe.? MNnatdopma MOXET UCMONb30BaTbCS B paMkax Mogenu
nepeBepHYTOro 0byyeHus), Korga CUMynaUMM 3a4atoTCs Ha [,OM, @ BPEMS B Kllacce
ncnonb3lyeTcs gns bonee rnybokoro obcyXxneHns 1 aHanm3sa pe3ynbtaTos.? Kpome
Toro, Labster BkntoyaeT BCTPOEHHbIE NHCTPYMEHTbI A1 OLEHKN 3HAHUI YYaLLnxcs.?

Mpumep: Teachflow Al

Teachflow Al Takxe npegnaraet BupTyanbHble nabopatopun Ha 6a3e N, koTopbie
MMUTUPYIOT peanbHble 1abopaTopHbIe 3KCNepPUMEHTbI.® iIcnonb3oBaHMe BUPTYasbHbIX
nabopaTtopui no3sonseT caenatb 0byyeHne bonee 6€30nacHbIM U 3KOHOMUYHBIM.®



NHTEpaKTUBHOCTb TakMxX CUMYNSALMIN CNOCOBCTBYET NyylleMy NOHMMAHMIO 1
BOBMEYEHMIO YYaLLMXCS B NPOLECC M3yyeHus bruonormm.?

MoMMMO 3TUX NNaTPopM, CYLLECTBYIOT U APYr1ne NpMMepbl UCMONMb30BAHNS CUMYNSLMM
AN BU3yanuM3auum CNOXHbIX OMONOrmyeckmx NPoLEeCcCOoB, Takmx Kak OTOCUHTES UMK
pennukauuns OHK.® Takme MHCTPYMEHTbI AenatoT abCTpakTHble KOHLenuum bonee
0CA3aeMbIMU M CMOCOBCTBYHIOT NyylleMy YCBOEHUIO MaTepurana.

e 2.3. UHTennekTyanbHble CUCTEMbI OOy4YeHuUs 1 4aT-60Tbl Ha ocHoBe NN pns
NoaAepPXXKN N3yvyeHus buonormum

NHTennekTyanbHble cuctemsl 06ydyeHmns (MCO) ncnonb3ytoT anroputmel MW ong
NPeAOCTaBNEHNS NEPCOHANM3NPOBaHHON NOALEPXKM U PYyKOBOLCTBA y4Yalmmcs. OTn
CUCTEMbI CMOCOBHBI afanTUPOBATbCA K UHOMBUAYATbHBIM CTUNSM 00y4YeHMs,
npeanaras cneyynanbHo paspaboTaHHble 06bACHEHNS N NpaKTUYeckue ynpaxHeHus.®

YaT-60Tbl M BUPTYasibHble aCCUCTEHTbI Ha ocHoBe UU

YaT-60TbI, paboTatowme Ha 6aze N, n BUpTyanbHble aCCUCTEHTbI MPEefOCTaBNSAIOT
YYalMMCS MrHOBEHHbIN [OCTYN K MHPOPMALLMKM, OTBEYAs Ha UX BOMNPOCHI MO
6ronornyecknMm TeMam v npegnaras pykoBoacTso.® OHM TakxKe MOryT MOMOYb B
NpoBefeHUN NCCIIe[0BaHNI 1 NMOUCKEe HEOBXOAMMbIX pecypcoB.® MiccnenoBaHus
NOKa3bIBalOT, YTO UCMNONb30BaHME YaT-60TOB Ha ocHoBe M MOXET NOBbICUTb
YA,OBNETBOPEHHOCTb YYaLMXCS U YNYULWUTb UX yCNeBaeMocTb.’

B cdepe 0bpas3oBaHMsa HabnOaeTCs POCT NONYNAPHOCTU MHTENNEKTYanbHbIX CUCTEM
obyueHus (MCO).t NCO ucnonbaytot N pna npefocTaBneHmns
NepPCOHaNM3NPOBaHHOIO 0ByYeHUs], afanTUPy[Ch K MHOMBUAYANbHbIM NOTPEOHOCTAM
yyalmxcs n obecneymBas 0bpaTHYO CBA3b B PEXMME peanbHOro BpeMeHn.
CyuwiecTtByeT MHeHue, 4to MCO obnagatoT NOTEHUNANOM A1 CHUXEHUS
0bpa3oBaTeNbHOr0 HEPABEHCTBA, NPELOCTABNAS BbICOKOKAYECTBEHHOE
nepcoHanM3npoBaHHoe 0byyeHne coobuecTBam C He[OCTaTOYHbIM
dVHaHCKMpoOBaHMEM.®

e 2.4. UHcTpyMeHTbl UU gng nnaHMpoBaHUSA YPOKOB 6uonorum n cospgaHus
KOHTEHTa

NN cTaHOBUTCS HE3aMEHMMbIM MOMOLLHUKOM A8 yuntenen buonorum B npouecce
NNaHMPOBAHUS YPOKOB 1 CO3[aHMs y4ebHbix MaTepuanos. Anroputmel W moryT
reHepupoBaTb MiaHbl yPOKOB, pa3pabaTbiBaTb TECTbl U BUKTOPMHbI, CO30,aBaTh



paboune nMcTbl U fgaxe GopMUPOoBaThb LWabNOHbI LMdPOBLIX YPOKOB.
Mpumepsbl 3 6nora NSTA

HenaBHUM HeoduMLManbHbIM ONPOC, NPOBEAEHHbIN HaLMoHanbHOW accoumnalmen
yuntenemn ectectBeHHbix Hayk (NSTA), nokasan, YTo OONbLUMHCTBO NpenoaaBaTenem
€CTEeCTBEHHbIX HayK B TOM uUnun nHom ¢opme ncrnonbsyoT NN B ceoen paborte.’
Yuntensa otmevatoT, uTo M nomoraet nm 6onee 4eTko GopMynnMpoBaTh MHCTPYKLNN,
COCTaBNSATb KOMMEHTaPUN K paboTaMm yyalmxcs, CTPYKTYpPUpoBaThb
nccnepoBaTeNnbCkMe NPOEKTbl U CO3[aBaTh NflaHbl yPOKOB.’

KoHKpeTHble NpyMepbl MCNoNb30BaHNUSA MW BKOYAOT NOArOTOBKY CMPaBOYHbIX
MaTepunanos, CO34aHne KpaTkmx 0630p0B BUAEOPONNKOB C BONPOCAMM, FreHepaLuto
N3006paXKeHNN N HaNMCaHNe CTaHOapPTHbIX 3NEKTPOHHbIX NnceM.’ Cpegmn Hanbonee
4acTo yNnoMMHaeMblx MHCTpyMeHToB MW: ChatGPT, Magic School Al, Perplexity.ai,
SearchGPT, Formative, Quizizz, Skybox labs, Adobe Firefly, Canva Al, ScholarAl,
ConsensusAl, Grammarly, Ing-ITS, PlayLab Al, Al ot Google, Brisk Teaching, Flexi,
Gemini, Quizlet Al tools, Khanamigo, Diffit, QuestionAl, Twee, Claude, You.com,
Copilot, ChattHugger, SchoolAl, Zoo Replicate, Al B Pear Assessment u Pi.’

MpumMmepbl ot Toma [lakkoppa

Tom [lakkopg, aKcnepT B 061acTv o6pa3oBaTenbHbIX TEXHONOMMI, BblaenseT
MagicSchool.ai kak MOLWHbIV MHCTPYMEHT Ha 6a3e VW pns co3paHns NnaHoOB yPOKOB,
MEPONPUATUA N OLLEHOYHbIX MaTEPUANOB, COOTBETCTBYHOLWMX Y4eOHbIM CTaHAapTaM.
Ons yuntenen ectecTBeHHbIX Hayk MagicSchool.ai npegnaraeT cneumanbHbiv
MHCTPYMeHT Science Lab Generator, koTopbin N03BONSET CO3naBaThb
CTPYKTYPUPOBAHHbIE MNiaHbl TabopaTOpPHbIX PabOT Ha OCHOBE 3aJaHHbIX KpuTepunes.'©

Ewe ogHMM nonesHbIM MHCTPYMEHTOM siBnseTcs Eduaide, Takxe npenctaBnsowmnmn
cobow reHepaTop nnaHoB ypokoB Ha 6a3e NW. Eduaide npepnaraet
crneunann3npoBaHHble PECYPChI ANs yYuTeNnen eCTECTBEHHbIX HayK, BKtoYas
MHCTPYMeHT Lab + Materials, koTOpbIV pekoMeHayeT MmaTepuransl 1 NPoLeaypbl Ans
NPOBEAEHNS MPAKTUYECKMX UCCIER0BaHNN, a TakKe MHCTPYMeHT Eduaide STEM
Project, npegHasHauyeHHbIN ona pa3paboTtkn STEM-meponpustiun ¢ BONpocamm ans
PasBUTUS KPUTUYECKOTO MbllLeHns.©

Mnatdopmbl, Takme kak PageOn.ai, NTOMOratoT aganTMpoBaThb yY€OHbIA KOHTEHT K
PasnnyYHbIM CTUNSAM 0ByYeHNs 1 co3paBaTb BUAeoypokun.® Ha popyme Reddit yumtens



TakXe YNoMUHaT MHCTPYMeHT educationcopilot.com, KOTopbI aBTOMaATUYECKN
reHepupyeT NnaHbl YPOKOB M pa3gaToyHble MaTepuansl No 6uonormu.™

Ncnonb3oBaHme VW ons nnaHMpoOBaHMS YPOKOB U CO34aHMs KOHTEHTa NO3BoNSeT
YYUTENSM SKOHOMUTb BPEMS U YCUNUS, COCPELOTOUNBLIMCL Ha Bonee BaXHbIX
acrnekTax negarormyeckon AesTenbHOCTH, TakNX Kak B3auMOAENCTBUE C YYEHUKAMU U
NHANBMAYaNM3aLms obyyeHusl.

e 2.5. Ucnonb3oBaHne U pna aHanusa n Bu3yanusauum 6nonornyeckmnx
AaHHbIX yYawmmumcs

Anroputmbl M obnapgatloT cnoCOBHOCTLIO aHANM3NPOBaTb HonblUNE 0OBbEMDI
BUONOrMYECcKnX faHHbIX, Takme Kak reHeTU4Yeckne NocnefoBaTebHOCTH,
9KONOrnyeckmne HabnoaeHns n peaynbTaTbl SKCNEPUMEHTOB, BbISBSAS CKPbITbIE
3aKOHOMEPHOCTM 1 Koppenaunn.® 3To No3BoNSET yyalwmnmcs paboTtaTb C peasibHbIMU
HabopaMu JaHHbIX, YTO OblNO Bbl MPAKTUYECKM HEBO3MOXHO MPU PYYHOM aHanunse.

NN nomoraeT na3enekaTb LEeHHble 3HaHUS N3 BUONOrMYECKNX AaHHbIX, Hanpumep,
BbISIBNATb FeHbl, Hanbosnee akTUBHbIE B ONpeaeneHHbIX YCIIoBUSX, UK onpenensaTb
KrtoueBble GakTopbl, BANAIOLWME Ha AMHAMUKY NOMNYNSLUA B 3KOCUCTEMAX.®
NHcTpymeHTbl IV MoryT co3paBaTb BU3yasibHble NPeaCcTaBneHns CIOXHbIX
BUoNornyecknx AaHHbIX, Takme Kak guarpammsl, rpadukn U UHTEPAKTUBHbIE
BM3Yyanu3aumm, YTo obneryaet ux MHTEPNpPeTaLmio N NOHMMaHNe BMONOrnMYeckmx
ABNeHnN.®

Kpome TOro, M ncnonbayetcs ng NOCTPOEHUS NPOrHOCTUYECKNX MOLENEN,
Hanpumep, AN MOLENMPOBaHNS POCTa NONYASLUM NPU PA3NNYHBIX YCIOBUSIX UK
pacnpocTpaHeHns 3aboneBaHni.> B reHOMHOM aHanuse VI nomoraeT BbISBNsATb
reHeTM4Yeckre BapuaLumn n Cea3n Mexay reHamm u 3abonesaHusamn.® B akonorum NI
NPUMEHSETCA NS MOHUTOPUHIA M aHaNM3a 3KOOMMYECKNX OaHHbIX, YTO
CNOCOBCTBYET OTCNEXMBAHMIO BLUOPa3HOOOPa3ns 1 OLEHKE BO3LENCTBMS
4YenoBEeYECKOM AesaTEeNbHOCTN Ha 3KOCUCTEMBI.®

Ncnonb3oBaHue N gns aHannsa gaHHbIX Ppa3BMBaET Y yYaLMXCs HaBbIKK
KPUTUYECKOrO MbILWMEHUS], YYNT MHTEPNPETUPOBaTb CMOXHYIO MHGOPMaLMIO U
yrnybnset noHMMaHne 6GMoNornMyeckux SBIeHnn, NO3BONSS UM aKTUBHO
B3aMMOLENCTBOBATb C peasibHbIMM Hay4YHbIMU AaHHbIMU U AeflaTb COOCTBEHHbIE
BbIBOAbI.

e 2.6. MepcoHann3upoBaHHble TPaekTopun obyuyeHus B 6uonorum c



ncnonbszosaHuem A

NN oTKpbIBa€T BOZMOXHOCTM OJ19 CO3[aHMs NEPCOHANN3NPOBaHHbIX TPAEKTOPUM
0byyYeHus, KOTopble afanTUPYOTCA K UHANBUAYaANbHbIM MOTPEBHOCTSM,
NPeanoYTEHNSM N TeMMy 0ByYeHUst Kaxaoro yuyeHuka.” Anroputmbl W aHanmsmpytot
YCMNEeBAEMOCTb YYaLLMXCS, UX CTUIN OBYYEHNS 1 YPOBEHb BOBIEYEHHOCTHN, YTOObI
co3pgaBaTb MHOMBUAOYaANbHblIE 06pPa30BaTeNbHbIE MPOrpamMMmsl.’

MpenmyliecTBa NEPCOHANN3NPOBAHHOIO 0BYUYEeHNs C UCnonb3oBaHnem NI BkntoyatoT
NOBbILIEHME BOBJIEYEHHOCTU YYaLLMXCS, YNyUlleHe pesynbTaToB 00yyYeHus,
MHKJTIO3UBHOCTb 1 pacluMpeHne BO3MOXHocTen gns negaroros.”” W no3sonseT
OLEeHNBaTb MHAMBMAYANbHbIE NOTPEOHOCTM YYaLLMXCS, aAanTUPOBATLCS K UX CTUNAM
06yy4eHus, [UHAMUYECKN NPOEKTMPOBATb YYEOHYIO NPOrpaMMy U OTCNeXnBaTb
nporpecc.™”

N nomoraeT BbISIBNSATb CUMbHbIE 1 CNabble CTOPOHbI YYaLnxcs, NPOrHo3npoBaTh UX
YyCMNeBAEMOCTb M OKa3blBaTb afpPEeCHYI0 NoaAepXKy.? AganTuBHble obyyatoLine
nnaTtdopmsl, ncnonbyrowme NN, MOryT KOPPEKTUPOBaTb KOHTEHT B peXume
peanbHOro BpeMEHM B 3aBUCUMOCTM OT YCMNEXOB yyalmxcs.'® ccnegoBaHus
MOKa3bIBalOT, YTO NEPCOHANN3MPOBAHHbIE TPAEKTOPUN 0BYYEHUS MOTYT 3HAUYUTENBHO
YNyYWnTb pPe3ynbTaTbl 0OYYEHNS 1 NOBbICUTb BOBIEYEHHOCTb y4YalLMXCs.’

e 2.7.ToBbileHUE BOBJIEYEHHOCTU C NOMOLbIO reuMuduKkaLumm Ha ocHoBe U
B 6uonormun

FrenMndurKaumns, NPUMEHEHNE UrPOBbIX 1EMEHTOB B HEUIPOBOM KOHTEKCTE,
CcTaHOBUTCS BCe Honee nonynsipHbIM MHCTPYMEHTOM A1 NMOBbILWEHNS MHTEpPeca U
BOBJIEYEHHOCTW yYaLLNXCA B N3yYeHune buonormn.® IrpoBble aNEMEHTbI, Takme Kak
6annbl, Harpagabl, NTOBECTBOBAHUS 1 COPEBHOBaHME, MOTyT 6bITb 3)PEKTUBHO
MHTErpupoBaHbl B Npouecc obyyeHuns.°

FeMudukaumns obnagaeTt NOTEHLMANOM A1 NMOBbIWEHMS MOTMBALLMM, akTUBN3aL MK
y4yacTus 1 ynydlweHns 3anoMnHaHns 3HaHnA.® CyLecTBYyOT NPUMepbl Tak Ha3blBaeMbIX
«BUOTUYECKUX UTP» U CUMYTISILLMOHHDBIX UFP, Ppa3paboTaHHbIX CreunanbHo as
N3yyeHuns bruonornyeckmx KoHuenumin.’ MM MoxeT OblTb MCMOSIb30BaH AN reHepaLm
M HACTPOWKWN UTP 1 3aaHNIN, afanTUPOBAHHbIX K PA3/IMYHbIM YPOBHAM 00y4YeHus.!”

NccnepoBaHUs EMOHCTPUPYIOT NONOXUTENbHOE BAUSAHNE reMMudmKaLmm Ha
YyCMNEeBAEMOCTb YYaLLMXCH U MOHMMaHWe Takux TeM, Kak reHeTuKa n akonorms.”° B
KayecTBe NpuMepa MOXHO NPMBECTU pa3paboTky KOONepaTUBHOM HACTONIbHOW Urpbl



«Flippin' Cancer!», ncnonosytouwen N1 ona ynyyweHns noHMMaHUS MOAY NS NO
6uonorum paka.?

e 2.8. UHcTpymMeHTbl MU pnga oueHku nabopaTopHbiX paboT n acce no
6uonoruu

NN npepnaraeT yuntenam HoBble BO3MOXHOCTM A1 ONTUMN3ALMM NPOLLECCA OLLEHKM
nabopaTopHbIX paboT 1 3cce yyalmnxcs, NPefoCTaBNsas 06PaTHYHO CBA3b U 9KOHOMS
BpeMs.® CyLLeCcTBYIOT MUHCTPYMEHTbI aBTOMAaTMU3MPOBAHHOM OLEHKM, Takmne Kak
Gradescope 1 Turnitin.?

Pa3paboTaHbl cneLmann3mpoBaHHble MHCTPYMEHTbI Ha 6a3e NI gns nomowm B
HannucaHum NabopaTopHbIX 0TYETOB, HanpuMmep, HyperWrite's Lab Report Writer n
myStylus.3° 3Tn MHCTPYMEHTbI MO3BONAIOT CO3[aBaTb CTPYKTYPUPOBAHHbIE OTYETDI,
obecneymBaTb TOYHOCTb 3@ CUYET MCMOSIb30BaHUS HAaYYHbIX CCbINIOK, NpepnaraThb
HacTpanBaeMble WaboHbl U BKNOYATb GYHKLNN OBHapYXXEeHUa nnarnata u KOHTEHTa,
creHepupoBaHHoro NI.*°

CyLwecTBYIOT TakXe€ MHCTPYMEHTbI AN HanucaHmsa acce Ha 6aze W, Takne kak
EduWriter, KoTopble MOryT reHepUpPOBaTb OPUrMHaNbHbIE TEKCTbI C NPaBUbHbIM
dopmaTtumpoBaHmeM.®* I MoxeT ObiTb MCNONb30BaH AN NpefocTaBneHns NogpobHom
06paTHOW CBA3M MO CTUSIKO NUCbMA, FPaMMaTUKE U COAepPXXaHuto 7, a Takxke ans
YNYYLIEHNS SCHOCTU N OPraHn3aLmmn nabopaTopHbIX OTYETOB.*

BaXxHO OTMETUTb, YTO YUNTENSIM HEOBXOOMMO NPOBEPSATb KOHTEHT, CrEHEPUPOBaHHLIN
W, Ha npeameT ToyHOCTK.*° CylwecTBYIOT OnaceHu1s No nosogy nnarnata u
HeobX0ANMOCTM TLWATENBHOrO PAaCCMOTPEHMS BOMPOCA O Pa3peLIeHNN yyalmmcs
ncrnonb3oBaTtb N gns BbINONHEHNS MMCbMEHHDBIX 3aaHnK.’ PaspaboTaHbl cTpaTermm
OLEHKM KOHTEHTa, CreHepnpoBaHHOro MW, B Hay4HbIx paboTax C MCNOSIb30BaHMEM
crneumnanbHbiX Noacka3ok.®’

e 2.9. UM pnga ynyJvweHns pOCTYNHOCTU Buonormyeckoro obpasoBaHus

NN nrpaet BaxKHyt0 ponb B obecnevyeHnn oCTyNHOCTN BMONOrnyeckoro
obpazoBaHusa gns Bcex yyawmxcs. IHCTpymeHTbl MW MoryT BktouaTb Takme dyHKLUK,
Kak Npeobpa3oBaHne peyuun B TEKCT U NEPEBOL, YTO MOMOraeT yyalmnmcst C Pa3HbIM
YPOBHEM BnageHus 93bikom.” N obnagaeT noTeHLManom ang npegocTaBneHmns
NepCcoHanM3npPoBaHHOIrO 0byYeHNs, afanTUPOBAHHOIO K Pa3fIMYHbIM NOTPEBHOCTAM.®
CyuwecTByIOT MHCTPYMEHThI VIV, npepnaratowme Takne BO3MOXHOCTH, Kak
npeobpasoBaHMe TEKCTA B peYb, CyOTUTPbI U YNPOLLEHHbIN A3bIK.™



3. MepcneKkTuBbI U pecypcbl ANg yuutenen

FOTOBHOCTb yunTenen K uHterpaumm N B npenogasaHme 6ruonorum senseTcs
KNtoueBbIM GakTOPOM YCMNELHOro BHEAPEHNS 3TUX TEXHONOIMIA."® BaxxHO pa3BmBaTh y
neparoros MIN-rpaMoOTHOCTb Y MOHUMaHWE 3TUYECKNX aCNEKTOB UCNonb3oBaHua N B
obpa3oBaHun."™

CyuiecTByeT psif, pecypcoB 1 nnatdopMm, pa3paboTaHHbIX ANs NOAEPXKKM yYUTENEN B
ncnonb3osaHum VNA:

Brisk Teaching — N-accucTeHT gns yumtenen, MHTErpupyemMbii B
CYLLECTBYHOLME OHNANH-UHCTPYMEHTbI A1 Pa3paboTkM yYebHbIX NporpamMm,
npepocTaBneHns obpaTHou cBa3un 1 gubdepeHumnanmm obyyeHms.

Kangaroos Al — npegnaraet 6ecnnatHble MHCTPYMeHTbl W gna yumtenen,
NO3BONIAKOLLME aBTOMAaTU3NPOBATb OLLEHKY paboT, NPefoCTaBNsSTb MTHOBEHHYHO
obpaTHyIO CBS3b U CO3[,aBaTh NaHbl yPOKoB.*?

Mporpamma Raspberry Pi Foundation «Experience Al» — BkntoyaeT ypoku no 1N,
yaT-60TamM 1 Guonorun.*

Khan Academy — npepnaraet 6ecnnaTHble UHTEPAKTUBHbIE MHCTPYMEHTbI 41
npenofaBaHus 61uonormum.*®

NSTA - npepocTaBnsieT pecypchl U BegeT 6510rm, NOCBSLLEHHbIE UCMOMb30BaHMIO
NN B npenogaBaHnn eCTECTBEHHbIX HayK.’

Carolina Biological Supply Company — npegnaraeTt pecypcbl N0 UCNOIb30BaHUIO
NN B ecTecTBEHHOHAY4YHOM 06pa3oBaHNN.?

Beb-cant Toma [lakkopga — COAEepPXUT CNMCOK MHCTPyMeHTOoB W ans yuntenen
€CTECTBEHHbIX HayK.'®

Teachertotechie — BegeT cnncok nyywmx MHCTpymeHToB NN ona yuntenen
€CTECTBEHHbIX HayK.?

®opymbl Reddit, Takne kak r/ScienceTeachers — cnyxaT nnowapkon ons
obcyxaeHns 1 0bMeHa OnbITOM NCMOJIb30BaHMs UHCTPYMeHTOB U cpeau
yuntenen."

Bupeo Ha YouTube 1 BeBMHapbl OT Takux OpraHM3auunn, kak YHUBepcuTeT
[>xoHca XonkunHca n MHCTUTYT AnneHa — NOCBSILLEHbl BONPOCaM UCNOSb30BaHMS
NN B 06pazoBaHUN.*

MpodeccroHanbHble opraHn3aunn, Takme kak SABER (O6wecTBo copencTaus
nccnepfoBaHnaM B obnacTu 6uonornyeckoro 06pa3oBaHmns) — CO3aatoT
crneunanbHble rpynnbl MO N3YYEHUIO UCNONb30BaHUA reHepaTBHOro M B
6uonornyeckom obpazoBaHUN.”’

YHUBEPCUTETCKME MHULMATMBLI, HAaNpUMep, B BalWMHITOHCKOM yHUBEpCUTETE, rae



npenogasaTeny 6UONHXEHEPUN U3YYatOT MHCTPYMEHTbI VIV 1 opraHnaytoT
ceMuHapbl.>?

4. 3aknioueHue: NMoTeHuman u coobpa>keHnsa no npeobpasoBaHuto
6uonorunyeckoro obpasoBaHus ¢ nomouibio UA

B 3akntoueHne cnegyet OTMETUTb, YTO TEXHONOIMMU UCKYCCTBEHHOIO MHTENNeKTa
OTKPbIBAOT LIMPOKME NEPCNEKTUBbI AN TpaHCchopMaLnm BMONOrnyeckoro
06pa30BaHue B WKone. MprBeaeHHble NpakTUYecKne NpUMepbl EMOHCTPUPYIOT, Kak
NN moxeT BbITb MCNOMIb30BaH A1 NepCOoHanM3aLmm oby4YeHus, NoBbILLEHNS
BOBJIEYEHHOCTM yyalmMxcs, ynyyweHns gOCTYNHOCTM 06pa3oBaHmMs, ONTUMMU3aLUK
pabounx NPoLeccoB yuntenen n yrnybneHums NnoHMMaHms CNOXHbIX BMONOrnyeckmnx
KOHLLeNUUHN.

OpHako, Hapsiay C MHOFOYMCIEHHbIMM NPENMYLLLECTBAMU, HEOBXOONUMO YYUTLIBATH U
NOTeHUMasbHble NPOBNEMbI M 3TUYECKME acnekTbl, CBA3aHHbIE C MCMOb30BaHNeM I
B 06pa3oBaHMK. K HUIM OTHOCSATCS BOMPOCHI KOHPUAEHLMANBHOCTM OaHHbIX,
BO3MOXHOCTb NPEeaB3sTOCTN anNropUTMOB, PUCK YPE3MEPHOM 3aBUCUMOCTN OT U 1
BaXXHOCTb COXPaHEHNs akageMnyeckomn YecTHOCTI.®

Yuntenam HeobxoamMMo KpUTUYECKM OLLEHMBATbL MHCTPYMEHTbI U pecypchbl Ha 6ase NI
M NPOAYMaHHO MHTErpPMPOBAaTh MX B CBOKO Megarormyeckyto npakTuky.® UM cnepyet
paccMaTpuBaTb Kak MHCTPYMEHT, AOMNOJHSOWMI, @ HE 3aMEHSIIOLNIN ONbIT U 3HAHUS
neparoros.

HecMoTps Ha cyLuecTBytoLLME BbI30BbI, Byayliee ncnonb3osaHus N B
buonornyeckom obpazoBaHUK BbIrMSANT MHOroobewatoule. MNpu NnpaBubHOM
noaxoge NN cnocobeH coenatb obyyeHne 6onee gUHaMMUYHbBIM, 3PPEKTUBHBIM U
cnpaBep iMBbIM AN BCEX YYaLLNXCS.

Ta6bnuua 1: Mpumepbl MHCTPYMeHTOB UU anga yunteneun 6uonoruu

HasBaHue KpaTtkoe onucaHue KnioueBble GpyHKLUM NcTouHuk
MHCTPYMEHTa ans
6uonormyeckoro

obpasoBaHus
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