Hayuno-uccrnenosarennckas pabota (2 cemectp) 3aganue 2.1. BCP ®artpsnoB M.A.

AHAJIM3 U OLIEHKA JIEKTPOHHbIX 00Pa30BaTEJIbHbIX
PECYPCOB C HelpoceTIMHU 0 (pU3HKe

WHTerpanust HCKyCCTBEHHOIO MHTEIJIEKTa B 00pa30BaTe/IbHBIN IpoLece (U3UKU CTAaHOBUTCS BCE Oojee
3aMETHON: COBPEMEHHBIE HEMPOCETEBbIE CUCTEMBI IIOMOTAIOT HE TOJBKO BBIJIaBaTh OTBETHI HA 33J]a4H, HO
1 00BSICHSITH X0/ pellleHUsl 1 CO3/1aBaTh MHTEPAKTUBHBIEC MaTepuaisl. McciaenoBanus noqu€pKUBaoT,
yro M/-HacTaBHUKHU M BUPTyaJbHbIE 1a00paTOpUH AeTat0T 00ydeHue 0ojee BOBICUEHHBIM U
nepcoHAIM3UPOBaHHBIM. C APYroi CTOPOHBI, TAKHE TEXHOJOTHU TPEOYIOT BHUMATEIBHOMN OIEHKH C
TOYKH 3pEHHS HAyIHOU JJOCTOBEPHOCTH M 00pa30BaTENFHON IEIeCO00pa3HOCTH: HEHPOCETH MOTYT
JIOTMYCKaTh OMIMOKH («TaUTIOIUHALIMIY ) U HE 3aMEHSIOT KBATU(DUIIPOBAHHOTO YUUTEIIS.

MHuorue COBPCMCHHBIC CEPBUCEHI 110 (1)I/I3I/IKC BKJIIIOYAalOT UHTCPAKTUBHLIC BU3YaJIbHBIC KOMIIOHCHTHI,
HaIpuMep, CUMYJIISIINN 1 n300pakeHns puzndecknx nporeccoB. Tak, mmardhopmer Tuna PhET
MO3BOJISIIOT «HCCIIEA0BATh (PU3NUECKHUE SABIICHUS (IBIKEHHE, JICKTPHUECTBO, MAarHETH3M) B BUPTYaJIbHOM
MPOCTPAHCTBEY, UTO TOAEPKUBACT aKTHBHOE 00ydeHue U nenaet Gpusuky oonee nocrynuoit. M-
pecypchl HEpeIKO HCIOIB3YIOT coueTanne rpaduky 1 MyJIbTUMEINA TS Oosiee HarJIAHOTO 00BSICHEHHS,
OJTHAKO KAa4eCTBO TAKUX BHU3yaJIM3alUi ¥ TEXHUUECKUI yPOBEHb HHTEepdeiica y pa3HBIX CUCTEM 3aMETHO
pa3IHYaroTCsl.

Poccuiickue pecypcenl

Curmalar (sigma-chat.ru) — onaitH-4aT-00T A1l peleHus 3a1a4 1o Gusuke Ha pycckoM si3bike. Cait
3asBisieT, uTo M «mmoMoraeT He MpoCTO HAXOAMTH OTBETHI, & IEHCTBUTEILHO pa3oUpaThCcsi B MEXaHUKE,
OIITHKE, DJIEKTPUYECTBE U Apyrux temax». Ucnons3yrorcs monenu ChatGPT, Claude u np. (B ToM uncne
pacno3HaBanue Gororpaduii 3agau). Cuctema BbIAET MOAPOOHBIC MOMIATOBbIC PELICHUS U 00BSICHEHHUS,
HO OCHOBAHA Ha OOIIHMX S3bIKOBBIX MOJIENAX, IOITOMY TOYHOCTH He rapaHTHpoBaHa. C TOUKHU 3peHUs
neparoruku Curmalar nomoraet ObICTPO MPOBEPUTH PEILICHUS U MTOJIyYUTh aJIbTepHATUBHBIE
paccyXIeHus!, OTHAKO METOJANIECKOTO COMTPOBOXK/ICHHSI U MPUBS3KU K YUeOHOH ITporpaMMe HerT.
WuTepdetic mpocToit (quanoroBslii 4aT), MHTEPAKTUBHOCTD BBICOKas (peaknus Ha TeKCT/(hoTo), HO
BU3YaJIbHBIX CUMYJISIMIA HET.

HIX Tutor — «®u3uka UN» (tutor.hix.ai/ru/physics-ai) — OecriaTHblii OHNaH-pemaTels 3a1a4 1o
¢uszuke Ha 6aze M. Caiit no3unuoHupyeT cedst Kak MOMOIITHHUK, KOTOPBIN «pelraeT 3a1a4u 1o PU3HUKe
BCEX YPOBHEH CII0)KHOCTH, TAPAHTUPYSI TOIPOOHBIE ¥ TOYHBIE OTBETHD». [10b30BaTeNh 3arpysKaeTt
ycJoBue (TEKCT WK U300pakeHue), 1 HeWpoceTh BhIAAET pemeHue. [1o onucaHuio 3To CBOEro poja 4art-
00T JUIs1 GU3NKH; OH aKTUBHO IMOTYEPKUBACT yUeOHYIO TIOJIB3Y, HO Ha Jiesie OO0JIbIIe pelaeT 3aJaul «I1o]T
KITIOU», 9eM JAaé€T METOANYeCcKre yKka3anus. HaydHast TOUHOCTh OrpaHWYeHa NCIIOIb3yEeMO MOJEINBIO U
gacTo TpeOyeT NpOBEepKH MpernoaaBaTenaeM. MIHTepaKTHBHOCTD BbICOKas (IIOAAEPKUBAET BBOA 3a7aull U
MTHOBEHHBIN OTBET), TEXHUYECKas peasiu3alls — COBpeMEHHbIN BeO-uHTepdeiic. MeToaumueckoi



MIOAIEPKKU HET, cepBrC He aganTtupoBad kK OI'OC.

Kampus.Al (kampus.ai) — poccuiickuii o6pa3zosarenbubiii cepsuc ¢ MW, nanmomunaromnmwii 4arGPT-
pematensb. I1o onmcanunto, 310 «oOpa3oBaTenbHBIA Al-cepBHC ¢ MOITHON TeHEepanei TeKCTa, aHAJIOT
ChatGPT, naeanpHO MOAXONAMINHK ISt yUeOHBIX M HAYYHBIX paboT». MiMeeTcs 6a3a TOTOBBIX PEIICHUN U
BO3MOXKHOCTP 4YaTa; CaliT OpHEeHTHUPOBAH Ha IOMOIIb B y4eOHBIX 3a7adax (B T.4. pusuka). [Ipakrrnuecku
3T0 «HeipoceTh ['[[3»: oHa MOKeT ObICTPO BHIBOJUTH PElICHUE, HO YacTO 0€3 0CTaTOYHOM MpOopaboTKH
MeTOAMKH. TOYHOCTH OTBETOB CpeHsIs (OMIMOKM MOJIeNIeH MHOT/Ia BCTPEUaloTCs), eAarorndeckas
[IEHHOCTH HEBBICOKA (pEeIIeHHs €CTh, HO OOBSICHEHUS MOTYT OBITh (popmansHbIMHU). UHTEpdetic
COBpPEMEHHBIH, €CTh MOOMIILHOE MPHIIOKEHUE. MEeTOIUYECKOTo COMPOBOXKACHHSI HET.

«®u3uka — Physics Problem Solver» na YesChat (yeschat.ai) — yauBepcanbnsiii Al-accuctenr,
noctpoennsiii Ha GPT-4 (otmeuen kak ChatGPT-40), npeanasHaueHHBIH 11 TIIyOOKOro 00BsICHEHHS
(m3nYecKUX KOHICNIHNNA. B onucanuu mouépkuBaeTcs akaeMUISCKUI CTHUIIb U COOTBETCTBUE O0IIeMY
y4ueOHOMY IIaHy 1o ¢usuke. D10 Oojiee «TOTOBHII K 00y4eHUIO0 HHCTPYMEHT: OH HE MPOCTO BBIAET
pelieHns, HO OPUEHTHPOBAH Ha YrIyOJIEHHOE MOHUMaHUE Yepe3 IpuMephl 1 aHanoruu. CTerneHb
WHTEPaKTUBHOCTH CTaHIAPTHAs (4aT-00T); BU3yalbHBIE KOMIIOHEHTHI OTCYTCTBYIOT. MeTo bl 00yUeHUs u
KaueCTBO OTBETOB BO MHOTOM 3aBHCAT OT CTPYKTYPHI 3aIIPOCOB, & CAMO COMTPOBOXKIEHIE — MEHUMATBHOE
(met yuutenbckoro pykoBonactsa). CoorBerctBue ®I'OC He 3asBI€HO, TaK KaK CUCTEMa HE YIUTHIBAET
cneruduky CIIO.

ChadGPT / Chad Al (chadgpt.ru) — MyasTHCEpBUCHBIH MTOPTA, 00HETUHSIONIMH JOCTYIT K PA3TUUHBIM
ueripocetsim (ChatGPT, Claude, Midjourney, u np.) uepe3 exaunsiil naTepdeiic. DopManbHO 3TO HE
TOJIEKO PO (PU3HUKY, HO CITYKHT TUIOIIAIKOM [Tl TFOOBIX 00pa3oBaTenbHBIX 3ampocoB. C TOUKHU 3peHUs
¢uzuku yuéosr ChadGPT mo3BossieT HCmonb30BaTh CHIIbHBIC SI36IKOBBIE MOJICITH HA PYCCKOM SI3BIKE.
TouHOCTh U IeJarorNyYecKas IEHHOCTD TP ATOM 3aBUCAT OT BRIOpaHHOI Helpocetn (00sraHO ChatGPT).
Camu pa3paboTUYHKH MOAYEPKUBAIOT, UTO cepBUC padoTaet 6e3 VPN u ¢ nognepxkoii GPT-4, Ho Hu
METOJIOB OOYYECHHS, HU BU3YaIbHBIX MAaTEPUAIOB HE COAECPKUT. IHTEpaKTUBHOCTH BHICOKAS (Uar),
METOJINYEeCKON paOOThI — HOJIB.

MexayHapoaHbie pecypchl

ChatGPT (OpenAl) — 6omnbImas 136IK0Basi MOJIENb OOIIET0 Ha3HAUYEHHs. B KOHTEKCTE (hHU3UKU
BBICTYIIAET KaK 4aT-00T, CIIOCOOHBIN OTBEYaTh HA BONPOCHI U PEIIaTh 3a1a4u. VccnenoBanms OTMEYaroT,
yto cucteMbl TUa ChatGPT MoryT cylecTBeHHO MOMO4B B IIEPCOHATM3ANN 00y4eHHsI (PU3HKE: OHU
JAr0T MOJCKA3KH, MOSCHEHUS ¥ IPUMEPBI, XOTS HHOT A «rautronnHupyo™». ChatGPT-4 ciocoben
MPaBWIBHO pemarh MHOTHE pU3HYeCcKHe 3a/1a4r, HO HE BCET/Ia CTA0MIICH U HE 3aMEHSIET MPEToIaBaTelsl.
BusyanbHbIx cumyIsiiuii HeT, uHTepdeiic — Beb-yar. Tpebyer BHUMATENFHOTO KOHTPOJISI CO CTOPOHBI
penoaaBaTers.

Julius Al — 3apyOexxHast oHyaifH-cucTemMa ISl peteHus pu3ndeckux 3anad. Pexnamupyercs kak «Al-
(U3UK A7 CTYACHTOB U MPO(ECCHOHATIOBY, IPEIOCTABIAA CKAHUPOBaHUE U TO3TAIIHbIE PELICHUSI.
KitroueBble ¢puun: «CKaHUPYH U peliiai» ypaBHEHHUs, IIOPOOHBIE MTOIIAr0BbIe BRIKIAAKH. TOYHOCTH
3asBJICHa BBICOKAsl, OCOOCHHO B MEXaHHKE, HO (PaKTUYECKH 3aBUCHUT OT aJrOPUTMOB IIaT(HOPMBEI.
[emarornyecku MeHbIIIE OPHEHTHPOBAH HAa 00y4YeHHUE (PelIaeT 3a/1a4u «JI0 KOHIAy), TIOATOMY 10
nesiecoo0pa3HoCTH OKe K BCIOMOTraTeIbHOMY HHCTpyMeHTy. MHTepdelic coBpeMeHHbIH (ecTh



MOOUILHOE IPUIIOKEHHE), HHTEPAKTUBHOCTD — MOJIHAS (YTeHHe (oTo, BBOI (HhOpMYJI).

TutorBin — rubpuanas cucrema: cogeraet M-perarens 3a1ad ¢ HOIIEPKKON JKUBBIX PEIIETHTOPOB.
Yka3zbiBaeTcs «24/7 OHIIAWH-PETICTUTOP C SKCIEPTHOM MTOMOIIBIOY» W aBTOMAaTHICCKHEC aTOPUTMBI
penienus. C TEOPETUYESCKON TOUKH 3PSHUS MOXKET MOBBIIIATH KAYECTBO 00yUeHUsI Oaromapst
MepCOHANIM3AIMHY; Ha MPAKTUKE Ka4eCTBO 3aBUCUT OT peneTutopa. HelipoceTeBoi KOMIIOHEHT 1aéT
OBICTpPBIC OTBETHI M MOSICHEHUS, METOIMYECKAs YaCTh pealin3yeTcs uepes yenoBeka. MHTepdetic
BKJTIOYAET Yar, 3arpy3Ky 3a1ad, jabopatopHsie U ap. COOTBETCTBHE Y4eOHOH MporpaMMe 3aBUCHT OT
peneruropa; MU-mMomens nomxHa obecreunBaTb 0a30BYI0 TOYHOCTH OTBETOB.

Squirrel Al — kuraiickas cucrema afanTHBHOTO 00ydeHuUs (IaTHOPMBI «YMHBIE TTAHIIETHI» U TIP. ).
Ucnonesyer «Intelligent Adaptive Learning System (IALS)» 1 orpoMHbIe HA0OPHI JAHHBIX O MTOBEICHUN
cryaenToB. [Inardopma Hanenena Ha noiaHoe K—12 o0ydenue, Bkiouast GU3NKY: KAKIOMY YUCHUKY
BBICTPAaNBaCTCs NEPCOHANBHBIN yueOHBIH MapIIPyT HA OCHOBE AUAarHoCTHYECKOro tecta. I1o 3asBieHuto
koMmanuu, HoBast «Large Adaptive Model» moBbIlIaeT TOUHOCTh OTBETOB 710 93% Oyiaroaaps 00ydeHHUIO
Ha 24 MIIH cTyIeHTOB. IHBIMU CJI0BaMU, YPOBEHb HAYYHOU JOCTOBEPHOCTH U B3aUMOJCUCTBHSI BBICOKUIA
(cucrema amanTHBHA U THOKA), 8 METOAMYECKOE COTIPOBOXKICHNE — BCTPOEHHOE (TIOCIIEI0BATENbHEIC
YPOKH, 3k3aMeHbl). OJIHAKO TOTOBBIX cUMyJIsiiui B Squirrel Al HeT, a COOTBETCTBUE POCCUNCKUM
CTaHmapTaM He mpopaboTaHo.

Cognii — «yHuBepcabHast OHIaH-UIaTGopMay i auanoroporo odyuenus. MA-gar6or Cognii
TeHepUPYeT He TOIBKO TECTHI C BHIOOPOM, HO Ml TBOPUYECKHUE 331aHMs C Pa3BEPHYTHIM 0TBeTOM. CHcTema
aJlanTHPYeT yU4eOHYI0 MPOrpaMMy TMOJ] CTYCHTA, 3a1aéT YTOYHSIONIUE BOIPOCH U TAET MTHOBEHHYIO
obpatHyto cBsi3b. 1o cytr, COgnii — 3T0 «BUPTYaIBHBIH MPEIOIaBATENbY, HCIIOJIB3YIONIHI 00pabOTKY
€CTECTBEHHOTO SI3bIKa JIJIsl OLICHKH 3HaHW. HayuHast JOCTOBEpHOCTH ajIropruT™Ma BhICOKast (pa3paboTaHa
1151 00pa30BaHMsA), a Iearoruyeckas IEHHOCTh — 3HAUYUTENbHAas (CepbE3HBIN YIIOp Ha TPEHUPOBKY
KPUTHYECKOTO MbIIUTeHHs ). IHTepdelic — onnaiiH-uiaTrgopma, eCTh aHaIUTHKA Pe3YIIbTaToOB IS
npenoaasaress. Cognii cam 1o cebe He «mpuBsizan» K PI'OC, HO ero KOHTEHT MOXHO HaCTPauBaTh MO
moObIe yueOHbIe IITaHEbL.

Carnegie Learning — mexxayHapoIHas KOMITaHUS, pa3pabaThIBAIOIAs aJalTHBHEIE CHCTEMBI 00YUIEHNUS
(mpeskie Beero 1mo MaTeMartke u Hayke). OpHuM U3 npoaykToB siisiercst LiveHint Al — gar-60t-
MTOMOIITHHK, JAIOIUK TIOJICKA3KH 110 33/1a4aM B peKUMe peailbHOro BpeMeHu. CucreMa HHTErpUpOBaHa B
KOMIUIEKCHBIN Y4eOHBI KOHTEHT: 3JIEKTPOHHBIC YUeOHUKH, BUAEO, UTPHI M CUMYJISIIUH TTOBBIIIAIOT
BOBJICYEHHOCTH. TakuM 00pazoMm, Tielarorudeckas 1es1ecoo0pasHoCTh U METOAMYHOCTD OYEHD BBICOKH
(cucteMHBIN IOAX0A K 00y4eHuio). HaydHas TOYHOCTh perieHnii obecrieunBaeTcs TIIaTeIbHO
pa3paboTaHHON MOZETbIO (poLIeael TeCTUPOBaHUE). AJANTUBHOCTD U HAJTHYHE OAKOHTEHTHBIX
CUMYJISIIMIA (HalTpuMep, MHTEPaKTUBHBIX 3a/1a4) TIOJHUMAIOT BU3yaibHOe kKadecTBo. OnHako Carnegie —
KOMMEPYECKUNA aMEepUKaHCKUM MPOoeKT; poccuiickue cranaapthl At CIIO He yuuThIBalOTCS, U JOCTYI K
CHCTEME 4acTo TUIATHBIH.



CpaBHUTE/IbLHAS OLICHKA PeCcypcoB

Hmxe npuBenena cBomHas TabnnIa 0 U3yYEHHBIM PeCypcam.

[To Hay4uHoO¥#i 10CTOBEPHOCTH OOJBITHHCTBO YIIOMSHYTHIX CEPBHCOB OIICHUBAIOTCS HA CPETHEM YPOBHE:
OHH 0a3UPYIOTCS Ha OOIIHX S3BIKOBBIX MOJICIISAX, KOTOPBIE HHOT/A omubaroTcs. VckmoyeHue
COCTaBJISIIOT CHCTEMBI, I3HAYAIBHO pa3paboTaHHble st oopaszoBanus (Carnegie, Cognii, Squirrel Al), y
KOTOPBIX ONIHMOKH MUHUMAJIBHBIL.

Ilenaroruyeckas nejiecoodpa3HOCTb CHIFHA ¥ PECYPCOB € METOAMUECKO mpopadorkoit (Cognii,
Carnegie), cpennsis y rubpuanbeix pemenuit (TutorBin, YesChat) n Hu3Kast y «9ucToi» BBIIAYU OTBETOB
(SigmaChat, Kampus).

HNHTepakTHBHOCTH Y OOJBITHHCTBA CHCTEM BBICOKas (4aT, BBOX ()OTO, aJallTHBHEIE TECTHI).

BusyajibHasi M TeXHHYeCKasi peaiu3anus Koiedaercs: coBpeMennbie mpunoxenus (Julius, Squirrel)
HUMEIOT MPOAyMaHHbIe HHTEPQEHChl, MHOTHE PEIICHUS OPHEHTHUPOBAaHBI HA MOOMITBHBIE U BEO-
m1aTGopmEI.

MeTtonuyeckoe cOMPOBO:KAEHHE TTOUYTH OTCYTCTBYET Y aBTOHOMHBIX MU (HET yueOHBIX MIaHOB U
CIPaBOYHHKOB), KpOME YIIOMSHYTHIX KpYyIHBIX matdopm (Carnegie, Cognii, Squirrel). Hakorer,
¢dopmanbHoe cooTBeTcTBHE @I'OC CITO npakTHYECKH HUTIC HE 3asBJICHO, TOCKOJIBKY JaHHBIC
pecypcsl pa3pabaThIBaIOTCS KOMMEPUYECKH U He CePTH(HUIIMPOBAHBI TI0 POCCUICKIM CTaHAAPTaM.

Yka3aHHas OLICHKA yCJIOBHA M OCHOBAHA HA XapaKTEPUCTUKAX PECYPCOB U3 OTKPBITHIX HCTOUHUKOB. [pu
BHenpennu MU B 00pa3oBaHKe SKCIEPThI PEKOMEH/IYIOT COUETATh UX C TPAIUIIMOHHBIMU METOaMHU U
00s13aTeIHLHBIM KOHTPOJIEM IIpeTIoaBaTers.

NH-pewienns AeMOHCTPUPYIOT OONBLION MOTEHIMAN U1 HOAJEPKKH 00yueHHus (HU3UKe, HO TPeOYIOT
JOpabOTKH METOMYECKIX KOMIIOHEHTOB M IPOBEPKU COOTBETCTBUS 00pa30BaTEIHLHBIM CTaHIApTaM.

Pecypc Hayu4Hasi 10CTOBEPHOCTD Iegarornyeckas WurepakTtuBHo | BusyanbHasi/TexHu
1eJIeCO0GPa3HOCTD CTh YyecKasi peaju3anust
SigmaChat Cpennsist (Ha ocHoBe LLM) | Cpennsist (morar. Beicokas Cpennsist (mpocTo
O0O0BSCHEHHS €CTh) (wat+doto) yar)

HIX Tutor (Physics

Cpennss (LLM, BO3MOXKHBI

Huskas (pemenue 3anau

Bricokast (4ar)

Cpennsist (BeO-

Al) OIINOKK) «ITOJT KITIOU») uHTepQEeric)
Kampus.ai Cpenuss (LLM) Huskas (opuentupoBan | Cpenusis (4ar) Bricokas
Ha I'13) (MoOuMIIBHOE
MIPUIIOKEHHE)
YesChat «®usuka» | Boicokas (GPT-40) Cpennsist (yueOHbI ToH | Bricokas (uar) Bricokas




OTBETOR) (nponBunyTHI Al)

ChatGPT (OpenAl) | Cpenusis (GPT-4, manc Cpenusisa (amantuBHbI | Bricokas Bricokas (ymoOHBIi
«TaJLTIOITH ) 6or) (dareHune BeO-4ar)

TEKCTOB)

Julius Al Cpemusst ( Huskas (aBTO- Bricokas Bricokas
CITCIIHATU3UPOBAHHO IS peraTenb) (cxam+per.) (matyntuBab Ul)
¢uznkn)

TutorBin Cpemusis (MU + genoBek) Cpenusis (ecTh Bricokas Cpenusis

AKCIIEpTHAS TTOMOIITH) (gatt+perrerurop | (cTaHmapTHHIN BeO)

Squirrel Al Bricokas (amamnTuB. Bricokas Bricokas Bricokas (criermant.
MOJIEJIH) (mepcoHanu3upoBanHoe | (TLIAHIIET) TUTaHIIeT)

o0yueHue)

Cognii Bricokas (criermanuzanus B | Beicokas (pa3Butne Bricokas Cpennss (oHNaH-
o0pa3oBaHHN) HaBBIKOB) (uaTboT) wiaThopma)

Carnegie Learning | Beicokas (agalTHBHEIE Bricokast (tmmpoxwii Bricokas Bricokas
MO/IEIIN) yueOHBII KOHTEHT) (RealHint Al) (oneKTpOHHBIE

KYpCBbI)




