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MpowmnT:

«A yuuTens, nccneayto nocnegHne TpeHabl No UCNOMNb30BaHMIO TEXHOOMIN CKYCCTBEHHOIO
WHTEeNneKTa ans nsydeHnsa xmmum B wkone. Codepu nHopmMaumio 0 NpakTUYEeCKMX npumMmepax
NPUMEHEHUS TEXHONOMMN NCKYCCTBEHHOIO MHTENMNEKTa ANs U3y4YeHNa XMmMum B LWKone. NckaTb
B Bnorax, Be6-cTaTbsix, NOCTax B COUManbHbIX CETSX, HA canTax ansa yumtenen. Npencrtasntb
OTBET B BMAE NEPEYHsI NPaKTUYECKUX NPUMEPOB MPUMEHEHNSA TEXHOMOMMA UCKYCCTBEHHOMO
WHTEeNnnekTa And M3yYeHUs XUMUM B LUKOME C KpaTKMM OMMCaHUeM Kaxkaoro npumepa wu
yKa3aHMeM MCTOYHUKA NosyYeHns nHopmaumn.»

MnaH nccnegoBaHusa Ansa 3Tou TeMbl.
BoT nnaH, no KoTopoMy 4 Npegnarato No4ONTN K TeMe.

(1) Hangm 6norn n Be6-cTaTbm, obCcyxaarLme NpMeHeHne NCKyCCTBEHHOIo
NHTennekTa B 06y4eHnn xMmmm B LLKONax.

(2) Hanam nybnvkauunm B coumarnbHblx ceTsx (Hanpumep, Twitter, obpasoBaTtenbHble
dopymsbl), rae yuntens AensTca onbITOM UCNONb30BaHUS UHCTPYMEHTOB
NCKYCCTBEHHOrO MHTENnNeKTa Ans npenogaBaHus XMMnu.

(3) Hamgun Beb-canTbl yuntenen unm obpasoBaTtenbHble pecypchbl, cogepXxaiime
npvMepbl UCNONb30BAHWUS UCKYCCTBEHHOMO MHTENNEKTa B LWKOSIbHOM Kypce XUMUN.
(4) Onsa kaxxgoro HanaeHHOro NpuMepa onpeaenu:

(a) kpaTKoe onucaHue NPUMEHeHNss TEXHONOMMN UCKYCCTBEHHOMO MHTENMeKTa.

(b) ncrouHuk nucpopmauun (URL-agpec unu HassaHwne nnatdopmsl).

(5) Cobepu BCce HareHHbIe NpUMepbl B e4UHbIA CMUCOK C ONUCaHUSIMU U YKa3aHneMm
NCTOYHMKOB.

AHnanunsn poBaTb pe3yrbTaThbl

CospaTb oTyeT



Mony4yeHHbIN pe3ynbTar:

NpakTnyeckoe npMeHeHUe TEXHONOMNMMN UCKYCCTBEHHOI O
UHTenneKTa gnsa usy4yeHus XmMmuu B LLKone

BeepeHune

B nocnepHue rogbl HabnNOJAETCA 3HAUUTENBbHBIM POCT MHTEPECa K NPUMEHEHNIO
TEXHONOrMM NCKycCTBEeHHOro nHTennekTa (M) B obpaszoBaHum. MI3HavanbHO
OXBaTbIBas LWMPOKUIA CREKTP ancumninH, M Bce akTMBHEE NPOHUKAET B
€CTEeCTBEHHOHAYYHble NPeAMEeTbl, MPeanaras HoBble BO3MOXHOCTM A5 NMOBbILLEHNS
KayecTBa U 3PpPEKTUBHOCTU 00yUYEeHUs.! B YaCTHOCTH, B MPENOAaBaHNUM XUMUK,
KOTOpas YacTO BOCMPUHUMAETCS YYaLLMMUCS KaK CIIOXHbIM M abCTPaKTHbIA NpeaMerT °,
NN cnocobeH npefocTaBUTb MHHOBALMOHHBIE MOAXOAbI K JOCTABKE KOHTEHTA3,
nepcoHanusaummn yuebHoro npouecca n CTUMyIMPOBAHUIO BOBIEYEHHOCTU
yyawmxcs.®

X1MUsl Kak Hayka O BELLEeCTBaX, MX CBOMCTBAX, CTPOEHUN U NPEBPAaLLEHUSX UrpaeT
dyHOaMeHTanbHY POJib B MOHMMaHUN OKpYXKatowwero Mupa. OfHako CNOXHOCTb
MHOMMX XMMUYECKMX KOHLENUMM, HEOOXOAMMOCTb BU3yanm3aLmm MONEKYNSaPHbIX
NPOLLECCOB N NPOBE[EHNS NabopaTOPHbIX IKCMEPUMEHTOB MOTYT NPeaCcTaBnaTh
3HaYMTENbHblE TPYOHOCTU ANS WKONbHUKOB. TEXHONOrMM UCKYCCTBEHHOIO
WNHTENNEKTa OTKPbIBAOT NEPCNeKTMBbI A9 MPEOA0NEHNS 3TUX TPYAHOCTEN,
npeanarasi UHTEPaAKTMBHbIE Y4ebHblE MaTepuarnbl, BUPTYyanbHble nabopaTtopuu,
NHTENNEKTYasnbHble CUCTEMbI MOAAEPXKM 0OYUYEHUS U UHCTPYMEHTbI A1 aHann3a
XMMUYECKMX OaHHBIX.

Llenbto gaHHOro oTyeTa ABNSETCS BCECTOPOHHEE PACCMOTPEHME NPAKTUYECKNX
NPMMEepPOB NPUMEHEHUsI TEXHONOrnin MM B LUKONBHOM Kypce xnumuun. B otueTte byayT
NpeacTaBNeHbl Pa3nnyHble cnocobbl Mcnonb3oBaHusa MW, HaumHas OT 0byYatoLmnx
nnatdopM 1 BUPTyasnbHbIX TabopaTopui 4,0 MHCTPYMEHTOB A9 NaHMPOBaHNS
YPOKOB 1 OLEHKM 3HaHMM yyawmxcs. CTpykTypa OT4eTa aHanornyHa npegbigywemy
oT4YeTy Mo BMONOrMKn N BKIKOYAET Pa3aenbl, NOCBSLLEHHbIE KOHKPETHBIM NpMMepam
ncnonb3oBaHus W, nepcnekTvBaM n pecypcam ans yymtenen xmMmm, a Takxe
Tabnmubl ¢ 0630pPOM KNHOYEBbIX UHCTPYMEHTOB M NNaTGOpPM.



MNpakTuyeckue npumepsbl npumeHeHus U B wkonbHOM xumMmumn

O6yuatowume nnatpopmbl Ha ocHose UU

Obyuatowne NnaTPopMbl, UCMONbIYHOLWME TEXHONOMMMU NCKYCCTBEHHOMO MHTENNEKT3,
o6napatoT CNOCOBHOCTBIO afanTUPOBATLCA K MHAMBMAYANbHbIM NOTPEOHOCTSM U
TEMNy 06yYeHUs KaxXaoro yyeHuka. Anropmutmel N aHannM3mpyoT ycneBaeMoCTb
yyalLmxcs, BbIBASOT Npobenbl B 3HAHUSAX M Ha OCHOBE 3TOM MHOpPMaLn
KOPPEKTUPYIOT CIIOXHOCTb M Coep>XKaHne y4yebHbix MaTepuranoB. Takme nnathopmbl
MOryT npepJsiaraTb NePCOHaNM3MPOBaHHbIE Y4ebHble NnaHbl, NoaéupaTtb
LOMONHUTENbHbIE PECYPChI U YNPAaXHEHUS, HanpaBlieHHbIe Ha YCTPaHEHNE
BbISIBNEHHbIX TPYQHOCTEN. TakoM Noaxod no3BonseT co3natb bonee apPekTBHbIN U
yBnekaTeNnbHbIM Y4ebHbINM NPOLECC, YUMTbIBAIOWMI YHUKANbHbIE OCOBEHHOCTH
KaX[oro yyauierocs.

CyLLeCcTBYIOT KOHKPETHbIE NPUMEPbl TakMX NNaTdopM, OPUEHTUPOBAHHbBIX HA
nayveHue xumuu. Nnatdopma Pearson's Al Tutor npepocrasnsgeT
NepPCOHaNM3NPOBaHHOE MHTEPAKTUBHOE 0ByYeHme No obLen XMMmm, npegnaras
MoLuaroBble MHCTPYKLMK 1 Buaeoypokn.® Al Chemistry Learning Assistant ot
HyperWrite BbicTynaeT B kaueCTBe NePCOHANIbHOrO NOMOLLHMKA B MOHUMaHUN XUMUK,
npeanaras 06bvACHEHNS TEPMUHOB U MHTEPAKTMBHOE 0byyeHne.® Khanmigo,
pa3paboTaHHbii Khan Academy, MOXeT reHeprpoBaTh NPakTUYeckme BONPOCHI U
3apaHus gna ypokos xumun.' Mnatdopma Century Tech ucnonbsyet U ans
CO3[aH1s UHAMBUAYANbHbIX 06pa30oBaTeNbHbIX TPAEKTOPUMN B HayKe, BKITHOYAs XUMUIO.
Knewton npepnaraeT aganTyBHbIE TEXHONOMMM 0ByYeHNs Ans KypCoB XMMUK B
BbICLLEM 0O6Pa30BaHUM.

AHanormyHble Noaxoasl ¢ ncnonb3osaHveM N gns cosgaHnsa nepcoHannanpoBaHHbIX
TPaeKkTopuM 06yYeHMs LUIMPOKO NPUMEHSIOTCS M B BronormyeckoM obpasoBaHmm.
3710 cBMAeTenbCcTByEeT O 00Wen TEHAEHUNN B €CTECTBEHHOHAYYHOM 06pa30BaHMM K
ncnonb3oBaHuio IV ons agantaumm yyebHoro npouecca K MHANBUAYabHbIM
NOTPEBHOCTAM yyallMXcs, YTO, Kak MOKa3blBalOT UCCIeA0BaHNS, cnocobcTeyeT
MOBbILEHMIO MX BOBNIEYEHHOCTU M YNYULIEHMIO PE3YNIbTaTOB 06yYeHMs.

BupTtyanbHbie xuMuueckue naboparopum v CUMynsLum

TEXHONOrMN NCKYCCTBEHHOMO MHTENNEKTA 3HAYNTENBHO PACLLUMPSIOT BO3MOXHOCTM
BUPTYasbHbIX XMMUYECKNX nabopatopuin u cumynsumnin. A nossonseT co3naBatb
PeannCTUYHbIE BUPTYanbHbIE CPeabl, UMUTUPYIOLLME NPoBeAeHNE NabopaTopPHbIX
9KCMNEePUMEHTOB 63 HEOBXOAMMOCTIN NCMOJIb30BaHNS GU3NYECKMX PECYPCOB U



o6opypoBaHus.® Bo BpeMs BUPTYasbHbIX aKkcnepnuMmeHToB NN MoXeT npefocTaBnsTb
yyalmmcsa 06paTHYHO CBSI3b B PEXMME PeasibHOro BPEMEHM N HANPaBnsATb UX
pencteua.’ Takme CUMynsaLMM OENaT CMOXHbIE XMMUYECKNe npoLecchl bonee
HarnsgHbIMU U UHTEPAKTMBHbBIMKW, CNOCOBCTBYS NyyWweMy NOHUMaHMIO MaTepuana.®
BupTyanbHble nabopaTopumn NpeacTaBnsoT cobon 6e30nacHbI 1 SKOHOMUYHbIN
Ccnocob NpoBefeHNst SKCNEePUMEHTOB, OCOBEHHO B TeX Clyyasnx, korga ¢pusmyeckume
nabopaTopun orpaHNYeHbl B PECYPCaXx UM SKCMEPUMEHTbI CBA3aHbI C
MCMNOJIb30BAHMEM OMACHbIX BELLECTB.

CywwecTByeT psig npumepos M-powered BUPTyanbHbIX XMMUYECKUX NabopaTopun 1
cumynsaumn. Labster npegnaraet ynpaensiemsie IV cumynsaummn, oxesaTbiBatoLwme
LWMPOKMIM CNEKTP TEM MO XMMUK, C 0BpPaTHOM CBA3bIO B peanbHoM BpeMmeHn.*' VRLab
Academy npepocTaBnseT BUPTYasibHblE XMMUYECKNE SKCTIEPUMEHTbI, OCTYMHbIE KakK
B VR, Tak 1 Ha MK.?' Mnatdpopma Gale Interactive: Science BknoyaeT cumynsaumm
XMMUYECKMX NabopaTopuii, COOTBETCTBYIOWME 0Bpa3oBaTeNbHbIM CTaHAAPTaM.?
Stemble Learning npepnaraet MHTEpaKTUBHbIE 3D-CUMYyNALNN MO XUMUK C
pPeanuCTUYHON reHepaLMen AaHHbIX U1 aBTOMaTUYECKMM OLLEHMBAHNMEM HAa OCHOBE
NIN.2¢ ChemCollective npepocTtaBnseT BUpTyanbHble nabopaTopuu, NoMoraroLme
yyalLmMMmcs CB3aTb TEOPETUYECKME PAaCUeThbl C PeanbHON XMMUYECKOW NPaKTUKOMW.?
PraxiLabs npepnaraet nHTepakTuBHble 3D BUPTYanbHble HAayYHblE SKCNEPUMEHTbI NO
XMMnn.?

AHanornyHo, B 6uonornyeckom 06pasoBaHUM LUMPOKO UCMONb3YIOTCS BUPTYasbHbIE
nabopaTtopun 1 cMMynaLun, oCHoBaHHbIe Ha V.3 3To nopgTBepxaaeT, uto
npuMeHeHne VI B BUPTYyanbHbIX 1abopaTopusx SBNSETCS LEHHbIM U 9PPEKTUBHBIM
MHCTPYMEHTOM B €CTECTBEHHOHAY4YHOM 0Opa30BaHUN, NPELOCTaBAsSs MOLESb As
MCNONb30BaHUS B 0OyYEHUN XUMUW.

MUHTennekTyanbHble CUCTEMbI O6YYEHUS U YaT-60Tbl

NHTennekTyanbHble cuctembl 0byyeHuns (MCO) Ha ocHoBe MW cnocobHbI
NpPenoCcTaBnsATh yyYalWwMMcs NepCcoHann3npoBaHHOE PyKOBOACTBO M NOAOEPXKKY B
npouecce nsyveHus xummn. ICO MoryT aganTMpoBaTbCsl K MHAUBUAYaNbHbIM CTUSAM
0byyYeHns 1 NPepnoYTeHNaM yyalmxes ', npegnaras UM cneumanbHo pa3paboTaHHbie
06BACHEHNS U NpaKTUYeckme ynpaxHeHus.' YaTt-60Tbl ¢ I MoryT oTBeYaTh Ha
BOMPOChI YYaLNXCSH U NPEOOCTaBNATb MM HEOOXOAMMYIO MHGOPMALMIO MO Pa3/IUYHBIM
TemMaM xuMumn.! Takme CUCTeMbI U 4aT-00Tbl MOTYT BbICTYNaTb B POSIY BUPTYasbHbIX
TbIOTOPOB, AOCTYMHbIX B Nt0H60E BpeMsi, MOMOras yyalmmMcs pa3obpaTbCs B CNOXHbIX
KOHLeNuUsIX 1 pewaTb 3ajayn.



CyLLeCTBYIOT KOHKPETHbIE NPUMEPbl UHTENNEKTYaNbHbIX CUCTEM 0BYyYEHMS N YaT-
60TOB, OPUEHTUPOBAHHBIX Ha XMMKIO. Pearson's Al Tutor npegnaraet
NepcoHanM3anpoBaHHoOe 0byyeHne no obuwen xummn.® Al Chemistry Learning Assistant
oT HyperWrite pencTByeT Kak NepCoHanbHbIK rng, B Mupe xumnn.® ChemGPT
npeacTaBnseT cobom MHCTPYMEHT Ha 6a3e NI, npeaHasHayYeHHbIM oS NOMOLLN B
PEeLeHNN pa3finyHbIX BONPOCOB, CBA3aHHbIX C xummnein.® AskSia Al Tutor aBnseTcs
6ecnnatHbiM IV-peneTntopom No Xmmum, NPefoCTaBNSIOWMM OOBACHEHNS U
npoBepsowmm oTeeTbl.** Chemistry Assistant ot HyperWrite — ato U/-MHCTpyMeEHT
LN OTBETOB Ha BOMPOCHI MO XMMUU N PELLEHNS XUMUYECKNX 3aau.°

AHanormnyHble MHTENNEKTYyanbHble CUCTEMbI 0OYYEHMS Tak)Ke NCMONb3YIOTCS B
6uonornyeckom obpasoBaHMn.** 3T0 nogyepkmBaeT, 4to NCO 9BNatOTCA WNPOKO
NPUMEHMMbIM N LLEHHBIM UHCTPYMEHTOM M B ecTeCTBEHHOHaYy4YHOM 06pa3oBaHUN.

UHCcTpyMeHTbI Ans nnaHMpoBaHUs YPOKOB U cOo3aaHuUs o6pasoBaTeNibHOro
KOHTEHTa

\CKYyCCTBEHHbBIN MHTENNEKT MOXET CTaTb HE3aMEHMMbIM MOMOLLHUKOM ANs yYuTenen
XMMWK B NPOLLECCE NNTaHNPOBAaHMS YPOKOB M CO3[aHNS 06pa3oBaTesibHbIX
MaTepuanos. I cnocobeH reHeprpoBaTh NiaHbl yPOKOB, TECTbI, paboune NnCTbl 1
KpuTEepun oueHnBaHus. OH TakKe MOXET NOMOYb yuntenam guddpepeHumposaTb
KOHTEHT M afanTUpOBaTb YPOBEHb CTOXHOCTU TEKCTOB ANS1 Pa3IMYHbIX Py
yyawmxcs.*® Kpome toro, M MmoxeT npepoctaBnaTb CNPaBOYHYO MHPOPMaLMIO U
COCTaBNsATb KpaTkne 0630pbl BUAEOMATEPNANOB, KOTOPbIE MOTyT ObiTb MCNOJIb30BaHDI
Ha ypokax."" icnonb3osaHue MW B 3TUX Liensx NO3BONSET YUNTENSIM SKOHOMUTb BPEMS
N yCUNNS, KOTOPbIE OHM MOTYT HaNpaBuUTb Ha Bonlee TeCHOE B3aUMOJENCTBUE C
YYEHMKAMU N OKa3aHWe UM MHOMBUAYANbHOW NOOAEPXKKM.

CyLuecTBytOT KOHKPETHble npumepbl M-MHCTpyMEHTOB, pa3paboTaHHbIX oS
NNaHNPOBAaHUS YPOKOB M CO3[,aHNst 06pa30oBaTeNbHOro KOHTEHTa No xummn. ChatGPT
MOXET reHepMpOoBaTh MiaHbl YPOKOB, MPakTUYeCKne BONPOChl 1 OOBACHEHUS MO
pasnnyHbiM TeMaM xummnn. Magic School Al npegnaraeTt cneunannM3MpoBaHHble
MHCTPYMEHTbI AN19 yunTenem eCTECTBEHHbIX HAYK, BKIKOYas reHepaTop nabopaTopHbIX
paboT 1 reHepaTopbl OLLEHOYHbIX MaTepunanoB. Eduaide npegoctaBnseT pecypchbl 4ns
yunTenem eCTECTBEHHbIX HayK, BKITKOYAasi UHCTPYMEHTbI s nogdopa nabopaTopHbIX
MaTepuanoB 1 paspaboTkn STEM-npoektoB. Khanmigo cnocobeH reHepupoBaTb
yyebHble MaTepmarnbl, COOTBETCTBYOLWMNE 0bpa3oBaTenbHbIM CTaHpapTaM." Brisk
Teaching npegnaraet UM-mHCTpyMeHTbI Ansg pa3paboTky y4ebHbIx nnaHoB.®'
PageOn.ai MOXeT NOMOYb afanTMPOBaTb KOHTEHT M CO3[4aBaTb MNJaHbl YPOKOB.



AHanormnyHble MHCTPYMEHTbI Ha oCHOBE N WIMPOKO NCNONb3YOTCA U B
6uonornyeckom obpazoBaHUM O1a NIAHNPOBAHUS YPOKOB 1 CO3A,aHUS
06pa30BaTENbHOrO KOHTEHTA.?” OTO CBMAETENLCTBYET O TOM, YTO NpumeHeHne N
ANS 3TUX Lenen 9BnseTcs LeHHbIM NOAXOA0M BO BCEX ECTECTBEHHOHAYYHbIX
AucunnInHax.

Ucnonb3osaHne U gnsa aHanusa v BU3yanmsaumm XMMUYECKUX JaHHbIX

McKyCCTBEHHbIN MHTENNEKT NPELOCTABNAET MOLLHbIE BO3MOXHOCTM A9 aHann3a u
BM3Yyanun3aumm 60Mblwnx 06 bEMOB XMMUUYECKUX AaHHbIX, YTO MOXET OblTb 0COBEHHO
MONE3HO B LWWKOSIbHOM 06yueHumn. NN cnocobeH obpabaTbiBaTb M aHaNM3NPOBaThb
O6LNPHbIE HABOPbI XMMUYECKOW NHPOPMALNK 3, BbISBNSTb 3aKOHOMEPHOCTHU U
Koppensaunn mexny pasnmyHbiMm napameTpamn.® Kpome Toro, MM MoxeT noMoub
yyalmmcs NPOrHo3npoBaTb CBOMCTBA MONEKYS U X0 XUMUYECKUX PeakL i Ha
OCHOBE MMEILMXCS AaHHbIX.® DTO NO3BONSET yyalmmcs rnybxe NoHATb XMMUYeCcKkme
NPOLLECCHI M PA3BUTb HaBbIKN MHTEPNPETALNN CIOXHbIX JAHHbIX.

CyLuecTBylOT KOHKPETHblE NnpuMmepbl MM-MHCTPYMEHTOB ANs aHan13sa 1 BUu3yanuaaunm
XMMnYeckmx ganHbix. Syntelly npeacrtasnaet cobon NN-nnatdopmy ans nsyyeHus
XMMWYECKOro NPOCTPAHCTBA, NpeasiaratoLLyo NPOrHOCTUYECKME MOLENN U
MHCTPYMEHTbI BU3yanuaaumn. Wolfram Alpha o6nagaet MOLHbIMY BO3MOXHOCTAMM
LN 06paboTKM 1 aHaNM3a Hay4YHbIX OaHHbIX, BKIoYas xuMmmnyeckme.® HyperWrite
MOXET 6bITb MCMONb30BaH A1 aHaNM3a 9KCNEPUMEHTANbHbIX faHHbIX 1 BblgBUXEHWS
rmnoTes.’> TN MHCTPYMEHTbI NPELOCTaBAKIOT YYALLMMCS U YYUTENSIM [OCTYN K
COBPEMEHHbIM MeToAaM paboTbl C XMMUYECKUMWN [ aHHbIMMY, MO3BOSISS UCCNEA0BaTb
CBOWCTBA MOJEKY, MPOBOAMUTL CIOXHbIE PacYeThbl M CO3aBaTb HarNsgHbIE
NPenCcTaBNeHNs PesynbTaToB.

AHanoruyHo, B 6uonorum MM ncnonbayetca gns aHanMsa v BU3yanusaunm 60bLumx
06bEMOB [aHHbIX, HANPUMEp, B FTEHOMMKE U 3KOMNOrnmn.> 3T0 [EMOHCTPUPYET
LUIMPOKYIO NPUMEHNMOCTb M B MHTepNpeTaL M HayYHbIX AaHHbIX U MOXET CIy>XUTb
MOAENbIO A1 UCMOSNb30BaHMS B 0BYUYEHUN XUMUK.

nepCOHaﬂM3VIpOBaHHbIe TPpaeKkTopumn O6Y'-IeHVI$| XrMum ¢ nomoubio U

\CKyCCTBEHHbIN MHTENNEKT OTKPbIBAET BO3MOXHOCTU AN CO34aHUS
NepCOHaNM3NPOBaHHbIX TPAEKTOPUN 0BYYEHNS XMMUM, YUNTbIBAKOLLUX
MHAMBUAYaNbHblE OCOBEHHOCTM KaXAoro yyeHuka. I moxeT aHanna3npoBaTb
yCNeBaeMoCTb, CTUIIb 0ByYEeHNs 1 NPOrpecc yyalmxcs, YTobbl apanTMpoBaTb
COAEep>aHne yYebHbIx MaTepranoB. OTO BKIOYAET B Ce6S KOPPEKTUPOBKY



NOCNefoBaTENIbHOCTU U3YYEHUS TEM U YPOBHS CIIOXHOCTM 3afaHuN.
MepcoHannanpoBaHHoe 0byyYeHne cnocobCTBYET NOBLIWEHWIO BOBEYEHHOCTU 1
MOTUBALMM yYaLLMXCS, MOCKOMNbKY Y4eOHbIN NpoLecc cTaHoBUTCS bonee
PENEBAHTHLIM VX MOTPEBHOCTAM U MHTEpPEecaM.

MpuMepom peannsaumnmn NepCcoHanM3npPoOBaHHOMO 0BYYEHMS B XMW ABNISIOTCS
apanTMBHble obyyatowme nnaTtdopMbl, Takme kak Knewton, kKoTopble co3gatoT
NHOVBUAYaNbHble 06pa3oBaTeNbHblE MAaPWPYThl B HayKe. MI-peneTnuTopsl, Hanpumep,
Pearson's Al Tutor, noacTpanBaloTCs nom UHANBUAYaNbHbIA CTUTb 00YYEHUS KaXO0ro
yuyeHuka.® HyperWrite Takxxe MoXeT aganTMpoBaTb OObICHEHNS 1 NOMOraTb B
peLweHnn 3aga4y B COOTBETCTBUN C NOTPEBHOCTAMM KOHKPETHOrO Nosib3oBaTtens.’

B 6buonornyeckoM obpazoBaHMM NEPCOHANN3NPOBAHHbIE TPAEKTOPUN 0BYUYEHNS C
nomoubto N Takke HaxXoaaT WMPOKOE NPMMeEHEHME."? 9TO NogTBepXaaeT
3$PEKTUBHOCTb M NOTEHLMAN AHHOrO NOAXOAa B €CTECTBEHHOHAYYHOM
06pa3oBaHuN.

Frenmundpukaumsa B o6yuyeHun xsummm ¢ npumeHeHunem U1

FeMmndmrKaums, TO eCTb MCNONb30BAHNE UIPOBbIX 3JIEMEHTOB B HEUTPOBOM
KOHTEKCTE, MOXET 3HaUYMUTENIbHO MOBLICUTb BOBIEYEHHOCTb M MOTUBALMIO YYaLLMXCS B
NpoLeCcce U3yYeHns XMMnNn.*? AcCKyCCTBEHHbIN MHTENNEKT crnocobeH oboratntb
reMMmMeULMPOBaHHbIE YYEOHbIE CPEfbl, MTEPCOHANN3NPYS UIPOBbLIE NIEMEHTbI U
3a[aun B 3aBUCUMMOCTM OT Nporpecca yyawmxcs. BuptyanbHbie nabopatopuu,
BKJIOYAIOLLME UTPOBBIE 3NIEMEHTBI, MOTYT CAenaTh obyyeHne 6onee MHTEPAKTUBHBIM U
yBriekaTesbHbIM. '

MprYMepOM UCMONb30BaHUS FreMMUUKaLNN B XMMUK SBNSETCS NPUMEHEHNE
BUPTYyasnbHbIx TabopaTopum Labster, koTopbie 06nagatoT UrpoBbIMU 31EMEHTAMM A1
npuBneyveHns yyawmxca.’ Nnatpopma Mindjoy ncnonb3yet MHTEPaKTUBHbIE
BU3yanu3auum ons ynpoweHus CloXHbIX CMCTEM.*! XOTS KOHKPETHbIE NPUMeEpbI
renMmourKaLnmn B XMMUK C IBHbIM UCMONb30BaHNEM M B NpefoCTaBNEeHHbIX
dparmMeHTax MOryT 6blTb MPEACTaBNEHbI HE Tak NOAPOOHO, 06 as TEHAEHLMS
MCNoNb30BaHWsA reMMmemKaLmm B eCTECTBEHHOHAYYHOM 06pa30oBaHMM, OCOOEHHO C
WHTEPaKTMBHbIMU 3NIEMEHTaMK, NpegnonaraeT NoTeHUnanbHble BO3MOXHOCTH
npumMeHeHuns N ong nepcoHannaaumm n agantauumn UrpoBbiX 3af,a4 B XUMUN.

B 6uonormnyeckom obpazoBaHum renmmndurkaLms ¢ npumeHeHem M takxe sensetcs
pacnpoCTpaHeHHbIM NOAX0A0M.* DTO CBUAETENbCTBYET O TOM, YTO reMmMmudukaLms,



yCUNeHHast BO3IMOXHOCTAMU MU, MOXET 6bITb 3PpPEKTUBHBIM COCOHOM CO3[aHMS
yBfiekaTenbHbIX y4ebHbIX MaTepPUanoB B ECTECTBEHHbIX HayKaX.

UHcTtpymeHTbl U/ pnsa oueHkn nabopaTopHbIX paboT, 3cce U TECTOB

ICKyCCTBEHHbIN MHTENNEKT NPEAOCTaBNAET YUNTENAM XUMUMN LLEHHbIE MHCTPYMEHTI
LN OLEHKM NabopaTopHbIX PaboT, acce 1 TeCTOB yyalmxcs. CUCTEMbI OLLEHMBAHMS
Ha ocHoBe M/ cnocobHbl aHanM3npoBaTh M OLLEHMBATL BbINOJIHEHHbIE 3a4aHNg,
BKJIOYasi TECTbl C MHOXECTBEHHbIM BbIBOPOM, 3CCe U nabopaTopHble OTUYETDI. Takme
MHCTPYMEHTbI MOTYT HE TOJbKO aBTOMAaTUYECKM BbICTaBNATb OLLEHKM, HO U
NPenoCTaBNsATb yYalLMMCs NOAPO6HYO N NEPCOHANM3MPOBaHHYO 06paTHYHO CBA3b,
yKa3blBasi Ha CUMbHbIE W Clabble CTOPOHbBI UX PaboT. AHaNM3NPya OTBETHI yYallmxcs,
NI MOXET NOMOYb YUMTENAM BbISBUTb PacnpOCTPaHeHHble OWnbkn 1 obnacTu, B
KOTOPbIX YYalLMECS UCTIbITBIBAIOT TPYAHOCTW.

CyuwecTByeT psag npumepoB NN-MHCTpyMeHTOB ans oueHku B xumuun. GradeWiz Al
Teaching Assistant oLeHMBaeT paboTbl yYalMXCs U NPEeAOCTaBNSET NOAPOOHYO
obpaTHyto cBs3b.! StarGrader — 3TO MHCTPYMEHT A1s OLLEHMBAHNUA Ha OcHoBe U,
KOTOPbIM MOMOraeT yunTensiM SKOHOMUTb BPEMS Ha NPOBEPKE PaboT 1 CO3AaHMM
MaTepuanoB.’”” Gradescope nomoraeT 3¢ PpeKTUBHO OLEHNBATb Kak ByMaXHble, TaK U
LUnppoBble PaboThbl, @ TaKXKe NPOrpamMmMHbIN Koa.”® Markr — 3ToO MUHCTPYMEHT gns
oueHnBaHug ¢ nomolbio MW, npeaHasHayYeHHbIM ons NPOBEpPKM OTBETOB Ha OTKPbITbIE
Bonpocskl.’* Coursebox npeacTtaBnseT cobour nnatopmy ans obyyeHuns 1 oLeHNBaHUS
c Bo3mMoxHocTamu NIN.* Essay Grader — 3TO NOMOLLHMK AN OL,EeHMBAHUS 3CCe Ha
ocHoBe VW, KoTopbIM 3HaUMTENBHO COKpalLaeT BpeMsi nposepkn.™ Brisk Teaching
npepnaraeT WM-MHCTPYMEHTbI Ang npenocTaBneHus obpatHom ceas3n.> ChatGPT
TakKXe MOXET 6bITb MCNOMb30BaH A1S OLEHKN PaboT yyallmMxcs U reHepaumm
BOMPOCOB A5 oueHkKn. Stemble Learning npepgnaraet aBToMaTUYeCkoe OLEeHNBaHNE
nabopaTopHbIX OTYETOB Ha OCHoBe MIA.32

AHanornyHole MHCTpyMeHTbl IV anga oueHku nabopaTopHbIx paboT 1 acce Takxe
MCMNONb3YyTCS B BUONOrMyeckom 06pa3oBaHNN.”® 3TO CBUAETENbCTBYET O TOM, YTO
Takne MHCTPYMEHTbI MOTYT OblTb MONE3HbI U B KOHTEKCTE 0BYyYEHUSI XUMUK, Tae
nabopaTopHble PaboTbl N MUCbMEHHbIE OTYETbI TAKXKE ABNSKOTCA PACNPOCTPAHEHHbIMU
dopMaMm KOHTPONS 3HAHWUI.

NMpumeHeHne NN pna yny4yweHus fOCTYNHOCTU B O6YYEHUN XUMUMN

TEXHONOrMN NCKYCCTBEHHOMO MHTENNEKTA MOTYT CyLLECTBEHHO NOBbLICUTb
OOCTYMNHOCTb 0BYYEHUS XMUM N BCex yualimxes. M moxeT obecneunsBaTb



Npeobpas3oBaHMNe PeUn B TEKCT U NEepeBo, Ha PasfiMyHbIe 93blKK1, YTO OCOBEHHO
BaXKHO ANS yYaLNXCS, AN KOTOPbIX aHMNIMACKNN A3bIK HE SBNSETCA POAHbIM.®
MepCcoHann3npoBaHHbIe TPAaeKTOPUN 0byYeHUs, co3gaBaeMble ¢ nomolbio NN,
NO3BONSAT aA4anTUPOBaTb KOHTEHT U TEMM 00YYEHUS K MHAMBUAYANbHbBIM
NOTPEBHOCTAM yyalMXCa C pa3nnyHbiMK 0bpasoBaTenbHbIMK NoTpebHocTamn.® N
TaKXe MOXET npepgnaraTtb Takme cpeacTBa noanepXku, kak npeobpasoBaHne TEKCTa
B PeYb M YNPOLLEHHbIN A3bIK, Aenas yyebHble MmaTepuanbl 6onee gocTynHbIMK.'” Takmum
obpasoM, NI obnagaeT noTeHuManom ans ycTpaHeHus 6apbepoB B 06y4YeHUM XUMUN
M co3paHus bonee MHKN3NBHON 06pa3oBaTENbHOM Cpeabl.

MpumMepamm ncnonb3oBaHus M ans noBbllWEHNS JOCTYMNHOCTU B 06YYEHUN XUMUN
ABNAOTCS PYHKLMM Npeobpal3oBaHus peun B TEKCT U NEPEBOAA, NPEfOCTaBNSEMbIE
Google Al.8 Obyuatowme nnaTdopmbl Ha OCHoBe MW MoryT npepnaratb
NepCOHaNM3NPOBaHHbIN KOHTEHT 1 TeMn 0byyeHuns. HyperWrite cnocobeH ynpouiaTtb
CNOXHble XMMUYECKME KOHLLeNUUN, genas nx bonee noHATHbIMK.®

AHanorunyHble Noaxoabl ¢ ucrnonb3osaHneM VW gns ynyyweHns gocTynHOCTH
NPUMEHSIOTCS U B Bronornyeckom obpasoBaHnn.* 1o noaTeepxaaeT, yto NI
SBNAETCS LEHHbIM MHCTPYMEHTOM AN CO3[4,aHNs UHKIIO3MBHOM 00pa30BaTeNbHOM
Cpefbl B ECTECTBEHHbIX HayKax.

nepCHeKTMBbI n pecypchbl gnd quTenel}i XMMmunum

CKYyCCTBEHHbBIN MHTENNEKT OTKPLIBAET NEPEL YUNTENAMU XUMUN MHOXKECTBO
NepcnekTUB 1 NPeaOCTaBNSEeT LEeHHbIE PECYPChI A5 MOBbILWEHUS 9PPEKTUBHOCTU X
paboTbl. IV cnocobeH CHN3UTb pabouyto HarpyaKky yumTenen 3a cyeT aBTomaTmsaumm
TaKUX PYTMHHBIX 3af,a4, Kak NpoBepka paboT 1 nnaHMpoBaHme YPokoB. OH MOXET
NPenoCTaBNsATb yYMTENSM OCHOBAHHbIE Ha AaHHbIX aHANUTUYECKME CBEAEHNS 06
yCMNeBaeMOCTU yYaLLMXCs, NOMOras UM BbiSBNSTb 0bnacTu, Tpebyiowune
LONOSTHUTENBbHOrO BHUMaHUS, 1 KOPPEKTUPOBaTb CBOM METOAMKM npenogasaHus. N
TaKXe MOXET MOMOYb YYUTENAM B CO34aHMM NEPCOHANN3NPOBAHHbIX YY4EOHbIX
MaTepuanoB 1 3afaHNI, yYMTbIBAIOWUX MHAMBUAYANbHbIE NOTPEBHOCTM 1 TEMN
obyueHuns Kaxgoro yyeHuka. Kpome toro, M npepgnaraet HoBble CNOCO6bI
BOBNEYEHMS yYaLLMXCS B Y4EOHbIN NPOLLECC C MOMOLLbIO MHTEPAKTUBHOIO KOHTEHTA U
cUMynsaumn.®

CyuwectyeT pag N-nHCTpyMeHTOB 1 nnaTtdopMm, KOTOpbIE NPefoCTaBASoT pecypchbl
crneunansHo ans yumtenen xumumn. Magic School Al npegnaraeTt MHCTPYMEHTI,
pa3paboTaHHble CNeunanbHO s yunTenem ecTecTBeHHbIX Hayk. Eduaide Takxke



NpPenoCTaBnseT CneLmanM3npoBaHHble PECYpPChl 419 YUNTENEN ECTECTBEHHbIX HayK.
Brisk Teaching npepnaraet /-nHCcTpyMeHTbl Ans pa3paboTky y4ebHbIX NaHoB,
npepocTaBneHns obpaTHou ceaaun n guddepeHunaumm obyuenms.” Khanmigo
nNpenocTaBnseT yuntenam nomouyb Ha ocHose VI." HyperWrite npepnaraet
pasnuyHble A-MHCTPYMEHTbI AN UCCNe[oBaHNN, 0OYYEHNS U CO34aHNS KOHTEHTA B
obnactn xummn.® bnor TeachFlow.ai conep>XuT nonesHy MHPoOpMaLMIO U pecypcbl No
npumeHeHnto M B 0byyeHnn xummnn.® Beb-cant Chemed X cnyxuTt ¢popymom ans
yunTenem XmumMmnn, rae OHM MoryT obcyaaTb 1 0OMEHMBATLCS pecypcamMu, BKoYas
nHdopmaunto 06 NiN.% RSC Education npegoctaBnseT ngen n CoBeTbl No
ncnonb3osaHuio NN B xummyeckom knacce.®’ bnor NSTA nybnukyeTt ctatbm O
npumeHeHnn N B eCTeCTBEHHOHAYYHOM 06pa30BaHMM.°

Ons yunTtenen, xenarowmx oCBOUTb NnpuMeHeHne A B 0By4eHnn XMMUK, CyLLeCTBYIOT
BO3MOXHOCTM A1 NPOdECCUOHANBbHOro pa3BnTus U 06yyeHus. Heobxogumel
NpOrpamMmbl MOATOTOBKM YYNTENEW, KOTOPbIE MOMOrYT UM NPUoBpecTn Heobxoanmble
HaBblky paboTbl ¢ V. NpoBogaTCS CEMUHAPbI U KYPCbl, HAaNPaBNEHHbIE Ha
nHTerpaumo NN B negarornyeckyto npakTuky.”® YHMBepCuTeTbl U 06pa30BaTeNbHbIe
opraHu3auum HaunHaloT NpegaraTtb PeCypchbl 1 METOANYECKNE MaTepmanbl Mo
ncnonb3osaHuio NN B ob6pasoBaHmn.?

BakHbIM acnekToM ncrnonb3oBaHug I B XMMNMYECKOM Knacce aBnsioTCs 3TUYeckme
CcoobpaXeHns N HeobXoAMMOCTb OTBETCTBEHHOMO MPUMEHEHUNS 3TUX TeXHONOornn. K
3TUYECKMM NpobnemMamM OTHOCATCS BOMPOCHI aKafleMUYECKOM YECTHOCTM, TOYHOCTH
reHepMpPyeMOro KOHTEHTA, MOTEHUMaNbHbIX NpeaybexaeHnn n KOHOUAEHUNANbHOCTH
AaHHbIX. Yuntenam Heobxoammo obyyaTtb yyalmxcs OTBETCTBEHHOMY NCMOTb30BaHMIO
NN-NHCTPYMEHTOB ¢ N nogyepkmMBaTb BaXHOCTb KPUTUUYECKOM OLLEHKM KOHTEHTA,
co3aHHOoro ¢ nomoltubto MiA.3¢

3aknoJyeHue

NCKyCCTBEHHbBIN MHTENNEKT NpeanaraeT WMPOKNIA CIEKTP NPaKTUYECKMX NMPUMEHEHUN
LNS yNyYlWeHns npenogaBaHns v n3yyeHus Xummm B wkone. OT
NepCcoHaNM3npPoBaHHbIX 0ByYatoWmMX NNAaTGOPM N MHTEPAKTUBHbBIX BUPTYasbHbIX
nabopaTopun f,O0 UHTENNEKTYaNbHbIX CUCTEM 0BYYEHNS U UHCTPYMEHTOB A1
aBTOMaTM3auun oueHkn, M obnagaet noteHunanom ans TpaHchopmaumm
XMMNYECKOro 06pa3oBaHms. TN TEXHONOIMM MOryT NOMOYb CAeNnaTb obyyeHne bonee
LOCTYMHbIM, YBNeKaTenbHbIM U 3QPEKTMBHBIM KaK ANS yYaLNXCS, TaK U ANS yYnTenen.

MNepcnekTnBbl UICNONb30BaHMSA VI B LUKONBHOM XMMUN NPEOCTaBNSIOTCA BECbMaA



MHoroob6euatowmnmmn. OgHako gns yCnewHon MHTerpaumm aTMx TeEXHONOM I
HeOoBX0ANMO YUMTbIBATb STUYECKME acnekTbl 1 obecrneunBaTb HagNEeXallLyto
NOAroTOBKY yumTenen. NoctosHHoe obyyeHre n agantaums K 6eiCTpo
Pa3BMBaOWNMCS BO3MOXHOCTAM N cTaHyT kntoueBbiMU dakTopaMm Ans Toro, YTobsl
B MOJIHOM Mepe peann3oBaTb NOTEHLMAN UCKYCCTBEHHOIO NHTENNEKTa B XMUYECKOM
06pa30oBaHMM 1 NOArOTOBUTDL yyalmxcsa K OyayLMM Bbl30BaM B HayKe U TEXHONOTUsX.

Tabnuua 1: Mpumepbl UHCTpyMeHTOB U gnsa yuntenen xummm

1 paboyme NUCTbI.

HasBaHue OnucaHue KniouyeBbie Ccbinka/UICTOYHUK
MHCTPYMEHTa 0Cob6eHHOCTH
ChatGPT MHorogyHKUMOHasbH leHepauus NnaHoB

as 93bIKOBas MOLENb, YPOKOB, CO34aHue

cnocobHasg BOMPOCOB M 3aaHni,

reHepupoBaTb OOBSACHEHUE

TEKCTbl, OTBEYATb Ha KOHL,eNLMI, MOMOLLb

BOMPOCHI, CO3[aBaTb B AnddepeHumaLmm

naaHbl YPOKOB, TECTI KOHTEHTA.

Magic School Al

Mnatdopma Ha
ocHose U,
npegHa3HavyeHHas
LN MOMOLLM
yunTenam B
NAaHMPOBAHNN
YPOKOB, CO34aHunn
3a4aHUN n
OLEHMBAHMUMN.

FeHepaTop NiaHoB
YPOKOB, reHepaTop
nabopaTopHbIX paboT
angd eCteCTBeHHbIX
HayK, reHepaTop
OLEHOYHbIX
MaTepuaros.

Eduaide

MW-nomouwHmK gns
yuntenen,
npepiaratLwmmn
pecypcobl ans
NIaHNPOBaHWS
YPOKOB 1 CO3[,aHus
yYeOHbIX

MHCTpYMEHTbI gns
nopbopa
nabopaTopHbIX
mMaTepuarnos,
pa3paboTku STEM-
NPOEKTOB, reHepaTop
KOHTEHTa Mo
€CTECTBEHHbIM




MaTepunanos.

HayKaMm.

Brisk Teaching

PacwupeHne ons
bpaysepa ¢ UN-
NHCTPYMEHTaMK ans
NMOMOLLM YYNTENSM B
pa3paboTke y4ebHbIX
MnaHos.,
npegfoCcTaBneHUM
06paTHOM CBA3U U
onddepeHumnaymm
obyyeHus.

eHepaTop obpaTHOM
CBSI3U, UHCTPYMEHTbI
ang
anoddepeHunaymm
3aJaHui, NOMOLLb B
Cco30aHnNM yYebHbIX
MaTepuanos.

51

Khanmigo W-accucTteHT ong eHepaLuns nnaHos n
yuntenen ot Khan YPOKOB,
Academy. COOTBETCTBYHIOLMX
CTaHpapTaMm,
CO3[aH1e BONpPOCOB
1 3agaHuK, NOMOLLb B
opraHunsauum paboTol
B Knacce.
HyperWrite Mnatdopma c Monck Hay4YHOM 5
Habopom NN- nuTEpPaTypbl, NOMOLLb
WHCTPYMEHTOB 14 B HanmMcaHum
nMcbMma, NccnenoBaTeNbCKuUx
nccnepoBaHnn mn paboT, 06bACHEHWE
0byueHus, BKItOYas XMIMUYECKUX
WNHCTPYMEHTHI, KOHLLeNUMI, pelleHne
OPUEHTUPOBAHHbIE XMMUYECKUX 3aau.
Ha XMMMUIO.
Syntelly NN-nnatpopma ans MporHocTnyeckme 6
nccnenoBaHus mMogzenu gns
XMMNYECKOrO XMMUYECKUX CBOUCTB,
NPOCTPaHCTBa. WHCTPYMEHTbI s

npeackasaHus
peakuui n
BM3yanusauum
XUMMYECKOro




MPOCTPaHCTEA.

Wolfram Alpha

BbluncnurenoHas
CUCTEMA, CNOCOBHas
pewaTtb CNOXHbIe
Hay4YHblE 3agauu U
NpPOBOAUTbL aHan1s3
[OaHHbIX, BKOYas
XUMUYECKNE.

PeweHune
XUMNYECKNX
YPaBHEHWI, aHanms3
crneKTpasnbHbIX
OaHHbIX,
npenocTaBneHne
nHbopmMaLmm o
XUMNYECKNX
3/1EMEHTAX U
CoefMHEHUSIX.

31

Tabnuua 2: MpuMepsbl obyyatowmx nnatpopm Ha ocHoBe U pnsa nsyyeHus

XMMUn
HasBaHue OnucaHue KnioueBbie Ccbinka/IcTouHUK
nnat¢$opmbl ocobeHHoCTH
Pearson's Al Tutor MNepcoHannanpoBaHH MNowaroBble 5
bii I-penetuTop no 06BACHEHMS,
obLen xumuu. BMO,E0YPOKMY,

BMOEOO0TBEThI Ha
NOX0oXne BOMnpocChHI.

HyperWrite's Al
Chemistry Learning
Assistant

MW-nomouwHmK gns
N3y4YeHns XUMUN.

MNonpobHble
00ObACHEHUS
XUMUYECKNX
TEPMVHOB U1
KOHLEeNUMH,
WNHTEePaKTMBHOE
obyueHue.

AskSia Al Tutor

BecnnatHbin UN-
PENeTUTOP Mo XUMUN.

MoppobHble
0BBACHEHMS,
YMPOLLEHNE CNOXKHbIX
KOHLENLMM,
npoBepka OTBETOB,
BM3yanusauus

44




MOneKy .

Labster BupTyanbHble NHTepakTUBHbIE 31
nabopartopuu ¢ cumynaumm,
CUMyNAUMSMU MO obpaTHas CBSA3b B
Pa3nUYHbIM peanbHOM BpeMEHM,
pasgenam XMMuu. reiMMoULNPOBAaHHbI

M nogxogn.

Century Tech Mnatdopma ans ApanTvBHble
NepCcoHann3npoBaHH TpaekTopun
oro obyyeHus ¢ 06yyeHusi, obpaTHas
ncnonb3oBaHvem UK, CBSI3b B peasibHOM
BKJ/tOYast KypCbl MO BPEMEHH,

XUMUMN. MyJbTUMELUNHbIE
pecypcbl.

Knewton TexHonorus NHonBmnpgyanbHble
afanTUBHOIO yyeObHble nnaHsbl,
0byuyeHust 01 KYypCcoB | BbIsIBNEHME Npo6Henos
XMMWW B BbICLLEM B 3HAHUSX,
obpazoBaHum. npenocTaBneHne

peneBaHTHbIX
MaTepuarsnos.

Tabnuua 3: Mpumepsl

UHCcTpyMeHTOoB N/ Anga oueHKn B XuMmuu

06paTHYIO CBSA3b.

OLEHMBaHUSA Ha
ocHose .

HasBaHue OnucaHue KniouyeBbie Ccbinka/UIcToYHNK
MHCTPYMEHTa 0CObGEHHOCTH
GradeWiz NWN-accucTeHT ang ABTOMaTM4yeckoe 7

yunTenen, KoTopbin oueHMBaHwue,

oLEeHMBaET pPaboThbl reHepauus

yyaLmxcs n noapo6Hom

npepocTaBnsgeT obpaTHOM CBA3W,

MOAPOBHYIO Co3[aHune KpUTepues




StarGrader

WHCTpyMeHT ans
OLLEHMBaAHWS Ha
ocHose U,
npegHasHauYeHHbIN
LN SKOHOMMM
BPEMEHW yuyuTenemn
Ha npoBepke PaboT 1
co3paHun
MaTepunasnos.

ABTOMaTUYeCKoe
OLlEHVBaHWeE,
NMepCcoOHaNM3nNPOBaHH
as obpaTHas CBA3b,
cospaHue
NHAMBUAOYANbHbIX
yyebHbIX
MaTepunanos.

72

Gradescope Mnatdopma gnsa rmbkne KpuTepUn 73
3pdEeKTUBHOIO oueHMBaHus,
OLEHMBaHWs KOMMEHTMPOBaHne
6yMaKHbIX U1 paboT, cTaTUCTMKA
undposbIx paborT, a yCneBaeMocCTu
TaKXe NPOorpaMMHOro
Koga.

Markr NHCTpYMeHT ang LleneBast obpaTHas 74
OLEHMBaHs C CB$I3b,
nomoubto VN, CTaHOapTU3NPOBaHH
npegHa3HauYeHHbIM O€ OLleHMBaHWe,
[ON19 NpOBepKu nHTerpaums ¢ LMS.
OTBETOB Ha
OTKPbITbIE BOMNPOCHI U
npefoCcTaBneHns
noapo6Hom
obpaTHOM CBA3MN.

Coursebox KomnnekcHas CospaHune n 74
nnatdopma gns OLeHMBaHME KypCOB,
0byueHus 1 yat-60T1 ¢ W/ pns

OLEHMBAHNA C
BO3MOXHocTamu NIA.

obpaTHOW CBS3MK,
reHepaTop TECTOB Ha
ocHose V.

Essay Grader

[ToMOLLHKWK ong
OLLEHMBAHMS 3CCe Ha
ocHose NI,
3HAYNTENBHO

OueHnBaHue acce no
Pa3nnYyHbIM
Kputepusm,
npepocTaBneHne

74




coKpaLlatoLwmnin 06paTHOM CBA3K NO
BpEeMs NpoBEPKMU. CTUMIO, FPaMMaTurKe U1
COZEepXXaHuto.
Stemble Learning Mnatdopma c ABTOMaTUYECKOE 32
NHTepakTMBHbIMK 3D- | oueHuBaHue
CUMYNAUMSMA MO nabopaTopHbIX

XUMUK, BKNKOYaroLwasa

OTYEeTOB, aHaNn3

dYHKUMIO rpadukoB, oLeHKa
aBTOMaTn4ecKkoro TOYHOCTU U NONHOTbI
oueHnBaHu4 OTYeTOoB.
nabopaTopHbIX
OTYyeTOB Ha OCHOBE
nn.
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