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Kadenpa: mareMaTuku 1 METOJIMKH €€ MPEIOIaBaAHUS

ouHasi popma 0YHO-3204YHAasA 3a04HasA
¢popma dopma
Kype 2
Cemectp/Tpnmectp 56
Jleknun 8
JlaGopaTtopHble 3aHATUA -
IIpakTHYeckue 16
(ceMUHAPCKHE) 3aHATHS
B T. 4. MIPpaKTHYeCKAas 4
NMOAr0TOBKA
®opma(bl) MPOMEKYTOYHOM
pma(e1) np y 3a4yeT — 5, 6 TpUMecTp
aTTecTalllu
Kounrtpoas
Hubie popMmbl padoThl
CamocrosiTesbHast pabora 84

Bcero yacos: 108

TpyaoemkocTh: 3 3aueTHbIe e JUHULIBI.

Pazpabounku pabodeil mporpamMmsl:
[Tpodeccop
Cr. nmpenoaBatenb

C.H. JIBopsTkuHa
A IO. TlonsikoBa




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Henab uzydenuss TMCUMIUIMHBI: (opMupoBaHuEe y OyAylnux y4YUTENIed W
Mperno/iaBaTesieil KOMIIETCHIIMI B 00JIaCTH TEXHOJOTHM JOTOJHEHHONW W BUPTY-
aTbHON pEATIbHOCTH B MAaTEMAaTHUUYECKOM M €CTECTBEHHO-HAy4YHOM OOpa3OBaHUH,
OCHOB MCKYCCTBEHHOI'O MHTEJIJIEKTA.

3anaum u3yyeHus QUCHUILINHBI:

- TOTPYy3UTh OyIymiero y4utens (MpernojaBareisi) B KOHTEKCT TEXHOJOTHI
JOTIOJITHEHHOM ¥ BUPTYaJIbHOM pealbHOCTU, UCKYCCTBEHHOTO MHTEJUICKTA;

- PACKpBITh BO3MOKHOCTH JIONOJIHEHHOW W BUPTYaJIbHOW pEaJbHOCTH,
uckycctBeHHoro nnresuiekra (M) npumeHnuTenpHO K 3aja4amM 00y4deHus;

- U3Y4YUTh METOJIMYECKUE ACTEKTHl BKJIIOUCHHS] TEXHOJIOTUH IOMOJHEHHOU U
BUPTYaJIbHOM pPEaTbHOCTH, HCKYCCTBEHHOTO MHTEIUIEKTa B 00pa3oBaTEIbHBIM
poriecc.

Mecrto nucuuniannbl B ctpykrype OITOIL.

Peanmusyercs B pamkax 0oka b1. JluciuruinHb! (MOIYIIH).

Ilnanupyembie pe3yJbTATHI O0yUEeHHUS MO U CHUILINHE:

Kon HNHankaTopbl A0CTHKEHUS IInanmpyemsble pe3yJibTaThl
KOMIICTCHLMH KOMIICTCHIIMH 00y4eHHUs M0 TUCHHUILINHE

OIIK-9. 3HaTh: TOHATHA, KiIaccuduka- | 3HAET: CYIIHOCTh MOHATHN
NudopmarmonHo- LUU, BO3MOXHOCTU HMMEPCHUB- | TEXHOJIOTMH BUPTYaJIbHON
KOMMYHHKaIlHUOHHBIE HBIX TEXHOJIOTHH, OOJaCTH IpH- | pEalbHOCTH», KTEXHOJIOTHU
TEXHOJIOTUH JIJIS MEHEHHsI CHCTEM BUPTYalbHOW W | JONOJHEHHOH pealbHOCTHY,
pohecCHOHaTBHOM JIOTIOJTHEHHOU peanbHOCTEH. «MMMEPCHBHBIE TEXHOJIOTUNY,
ACATCIBbHOCTHU ux KHaCCI/I(i)I/IKaIH/II/I,

BO3MOKHOCTH HIMMEPCUBHBIX
TEXHOJIOTHH, 00J1aCTH
MIPUMEHEHHS CUCTEM
BUPTYAJIbHON U JIOIIOJHEHHOMN
peanbHOCTEH.

YMeTb: CaMOCTOSITENIBHO IIPOBO- | YMeeT: CaMOCTOSITENBbHO
JMTh aHaJM3 MPAKTHK HpPUMEHE- | MPOBOAUTH aHAIN3 IPAKTUK
HUSI UMMEPCHUBHBIX HH(OpMAaIH- | MPUMEHEHHS UMMEPCHUBHBIX
OHHBIX TEXHOJIOTHH B 00pa3oBa- | MHPOPMALMOHHBIX

HUH. TEXHOJIOTH B 00pa3oBaHUH, B
YaCTHOCTH, B
MaTeMaTHIecKoM U
€CTECTBEHHO-HAYYHOM
o0Opa3oBaHUH.

Baaaers: Mmetonukoidl mpuMmeHe- | Buageer: meToaukoin

HUS MMMEPCHBHBIX HH(OpPMAIU- | IPUMEHEHHUS HUMMEPCHUBHBIX
OHHBIX TEXHOIOTHH B 00pa3zoBa- | MHQOPMAIMOHHBIX

TEJILHOM IpoIecce. TEXHOJIOTHH B
o0pa3oBaTeIbHOM MpoIiecce B
X0J1€ U3YUYCHUS
MaTeMaTHIEeCKUX U
€CTECTBEHHO-HAYYHBIX
JUCITUATIIINH.




1. COAEP KAHUE U OBBbEM JUCIHUIIJINHBI
€ YKa3aHHeM KOJHYeCTBA YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4arommxcst
¢ npenogasarteseM (110 BUIAAM YU4eOHBIX 3aHATHIH) U HA CAMOCTOSATEIbHYIO padoTy

OuHo-3a04yHas ¢popma o0yueHust

n/n

HaumeHnoBaHue pa3aejoB U TEM

Bcero

AyJAUTOpHBbIE 3aHATHUS

JIK

113

Jb

Cam.
pao.

S Tpumect

Monayab 1. Teoperuyeckue acneKkTbl
HCIO0JIb30BAHUSI HMMEPCHBHBIX TEXHOJIOTHI
B 00pa3oBaHUM

72

60

1.1.

[ToHsiTHE W BUJIBI IMMEPCUBHBIX TEXHOJIOTHIA

16

14

1.2.

[IpumeHeHre WMMEPCHUBHBIX TEXHOJOTHH B
o0pa3oBaHUH

17

14

1.3.

Mexanu3mbl paboThl JonoTHEHHOU (AR)
pEATbHOCTH

18

14

1.4.

Mexanu3msbl paboTsl BupTyainbHoit (VR)
peaTbHOCTH

21

18

Kontpouib

Dopma omuemuocmu

3auem

Hmozo 3a 5 mpumecmp

72

60

B T. 4. IIPAKTHUYCCKAA ITIOATOTOBKA

6 Tpumect

Moayasb 2. Oco0eHHOCTH NPUMEHEHUs
TEXHOJIOTHH 10N0JIHEHHOH peajibHOCTH (AR)
B MAaTeMATH4€CKOM M eCTeCTBEHHO-HAYYHOM
o0pa3oBaHum

36

24

2.1

TeopeTnueckue acnekThl UCMOab30BaHus AR
TEXHOJIOTHH B Ipolecce 00ydeHust
MaTeMaTUYeCKIM U €CTECTBEHHO-HAYYHBIM
JUCIUIIIIMHAM

2.2.

WHcTtpymeHTsl pa3paboTKu 00BEKTOB JOMOTHEHHON
peaIbHOCTH

2.3.

[Tpumennmocts AR B miporiecce o0ydeHus
€CTECTBEHHO-HAYYHBIM JUCLUILUIMHAM

Monyab 3. Oco6eHHOCTH PUMEHEHHS
TEXHOJIOTMH BUPTYAJIbHOH PeabHOCTH
(VR) B MaTeMaTH4€CKOM H €CTEeCTBEHHO-
HAY4YHOM 00pa30BaHUH

3.1

TeopeTuyeckue acreKkThl UCIOIb30BaHud VR
TEXHOJIOTHI B MPOLECCEe

o0ydeHus: MaTeMaTHYECKUM U €CTECTBEHHO-
HayYHBIM JUCHHUIIHHAM

3.2.

WHCTpyMEHTBI BUPTYaJIbHON pealbHOCTH

3.3.

[Tpumenumocts VR B nporiecce o0ydeHus
MAaTE€MAaTHYECKUM U €CTECTBEHHO-HAYYHbIM
JUCLMILIMHAM

Kontpois




®@opma omuemnocmu 3auem

Hroro 3a 6 TpumecTp 36 4 8 24
B T. 4. IPAKTHYECKAsH TIOrOTOBKA 2

HToro 3a 5, 6 TpumecTp 108 8 16 84

OuHnas popma 00y4eHHs HE PEaTU3yeTCs.
3aoyHas ¢popma 00yUeHHs HE PEaTu3yeTcs.

I11. OEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJEHUS TEKYIIEA 1

MNPOMEXYTOUYHOM ATTECTAIIMA OBYUYAIOIIUXCS 11O

TV CHUTIINHE

Tekymias arrecrarus MpoBOAUTCS B popMe JT0KII1a1a

NGO~ WDE

IIpuMepHbIe TEMBI J0KJIAT0B

TexHOnOoruM BUPTYAIbHON U JIOMTOJHEHHON peaibHOCTH

UeM oTnryaroTCs BUPTyalbHAs U JIONOJHEHHAs PEAIbHOCTH?
YT0 Takoe NOMOJHEHHAS! PEATBHOCTD?
JlonoJIHEHHAas! PeabHOCTh — COCTABJISIONIAS YaCTh CMEIAHHOM PEANIbHOCTH
BuptyanbHas peaabHOCTh — CO3/JaHHBIN TEXHUYECKUMU CPEJICTBAMU MUP
JlonomHEeHHasi peallbHOCTh — BapHalvsi BUPTYaIbHOUM Cpebl
Dpa BUPTYaJIbHOU peaIbHOCTH
BupryanbHas peaqsHOCTh B 00pa30BaHUU

BI:ICTYHHGHI/IG C JOKJIIaaAOM OCYHICCTBIICTCA Ha OCHOBC HOI[FOTOBJ'ICHHOﬁ

MpE3CHTAIUU.

[IpomexxyTouHast arrecTauusi MO JUCHUIUIMHE « T€XHOJIOTMH IOMOJHEHHON U
U  €CTECTBEHHO-HAyYHOM

BUPTYyaJlbHOM  PEaJbHOCTH B  MAaTeMaTUYECKOM

o0pa3oBaHUW» TPOBOJUTCS B (hopMe 3ayeTa.

~wnh e

Bonpocs! 1 3auera

(5 TpumecTp, ouHO-320uHAaN opMa 00yUEHHUsT)
[Tonsitue, knaccupukam, BO3MOKHOCTH UMMEPCUBHBIX TEXHOJIOTH
Metozapl ¥ pUeMbl AKTUBU3ALIMU BHUMAaHUS
Bo3moxxHOCTH 1 yrpo3bl pa3BUTUs HUPPOBOI TUJAKTUKU
MeToauka npuMEHEHUS MMMEPCUBHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH B

o0pa3oBaTeIbHOM IpoLiecce
5. AHaiu3 NpakTUK MPUMEHEHUs UMMEPCUBHBIX MH(POPMALIMOHHBIX TEXHOJIOTUN

B 00pa30BaHUU




TexHon0ornu BUPTYAIbHON PEATBHOCTH

TexHOI0rnu JONOJIHEHHOW PEAIbHOCTH

Uctopus pa3BuTHs JONOJIHEHHOW PEAIBHOCTH

. Mcropus pa3BuTusi BUPTyalbHOU PEATTBHOCTH

10 TexHOnoruM BUPTYyaIbHOW U JOTIOJTHEHHOW PEATbHOCTH B MATEMATHYECKOM U
€CTECTBEHHO-HAYYHOM 00pa30BaHUU.

© oo~

OTBeThI Ha BOMPOCHI 3aueTa 0POPMIISIOTCS B TUCBMEHHOM BU/IE.

Bonpocsl 119 3a4yera
(6 TpumecTp, 0uHO-3204uHAasA hopMa 00yUEHHS)
BupryanbHas peanbHOCTh Kak nmpeaMeT IpodeccHoHaIbHOM 1eITeTbHOCTH
OO0pazoBaTelbHbIE TEXHOJIOTUN U METOJIbI B OHJIAH 00y4YeHUHN
3. UnrepaktuBHOe oOyueHue. OcHOBHbIE TOHATHSA. Llenn u 3amaun BHeIpeHUs B
y4eOHBI Mmporece

N =

4. OOopyaoBaHuE JJIs1 BUPTYyaIbHOU PEANbHOCTU
5. OOuue NpUHLMIBI U IPABUIIA IOCTPOECHUS BUPTYaIbHOTO MPOCTPAHCTBA
6. Tpenaxepbl Ha OCHOBE BHPTYyaJbHOM  pEAITbHOCTH KaK  CPEJCTBO

npodeCcCUOHAILHON MOJTOTOBKU
7. TpexmepHoe MoJIeTUpOBaHNe. AHUMAIIUS
8. Coznmanne QR-k0/10B 1 UX IPUMEHEHUE
9. CxoxacrtBa u paznuuus Mexay AR u VR
10. [TmaTrdopMbl JOTIOJHEHHONW peabHOCTH
11. IIpoGnemsl, crosimue ceroans nepeaq AR
12. IIporpammHoO-anmapaTHbIE CPEJACTBA JOCTHKEHUS peaau3ma 00bekToB AR

OTBeThI Ha BOMPOCHI 3a4eTa 0OPMIISIIOTCS B TUCEMEHHOM BUJIE.

IV. IEPEYEHBb JUTEPATYPBI, HEOBXOJUMOJ¥ JIJIS1 OCBOEHUS
JTUCLHUATIIAHBI

4.1. OcHoBHASl JINTEPATYypAa

1. KpeBeukuii, A. B. OCHOBBl TEXHOJOTHA MCKYCCTBEHHOTO WHTEIJIEKTA:
yuebHoe mocooue / A. B. Kpesenkuii, FO. A. Unaros, H. 1. Poxenrora ; moa oOmr.
pen. A. B. Kpeseukoro; IIoBOMKCKHI TOCYIapCTBEHHBIN TEXHOJIOTHMYECKUMN
YHUBEPCUTET. — ﬁomKap-Ona: [TOBOJKCKHM TOCYIAPCTBEHHBIN TEXHOJOTMYECKUU

yHuBepcurer, 2023. — 272 c. — Pexum pocryna: no mnomnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=714624 (mara oOparieHus:
23.03.2024).

2. MunakoB, A. U. VcKkyCCTBEHHBIN WHTEUIEKT U HEUPOCETH B 0Opa30BAHUM:

yuebnuk / A. YI. MunakoB. — Mocksa: [{upexr-Menua, 2024. — 164 c. — Pexum
JOCTyIIA: 10 IIOJIITUCKE. — URL:



https://biblioclub.ru/index.php?page=book&id=715303 (marta oOparieHus:
23.03.2024).
4.2. JlomoTHUTeJbHAsS JUTEpPaTypa

1. banekuna E.A. Pa3paboTka M NpUMEHEHHE ar-mpuOKEHUW I U3YUCHHS
xumuun U Ouwonoruu B mkoje // Bectnuk MITIY. Cepus: HNudopmaruka u
uHpopmaruzanust  obpazoBanusi. 2023, Nel (63). - C. 86-98 URL:
https://cyberleninka.ru/article/n/razrabotka-i-primenenie-ar-prilozheniy-dlya-
izucheniya-himii-i-biologii-v-shkole (nara ooparmenns: 24.03.2024).

2. becemepthbiit M. A. UHTemeKTyalbHbIe CUCTEMBI: YY€OHUK U MPAKTUKYM IS
By30B (KypC C D9K3aME€HOM) [DIeKTpoHHBIM pecypc]. — Pexum nocryma:
https://urait.ru/bcode/469867 (nara obpamenus: 24.03.2024).

3. boiiko, A. B. Opranuzaiusi BHEypOUYHOU J€ATEIbHOCTH B IIKOJIE 10 OCBOCHUIO
BUPTyaJIbHOW U JomoJiHeHHOW peanmbHocTd / A. B. boiiko; Hwmkeropoackwmii
rOCyapCTBEHHBIN NeAarornyeckuii ynupepcurer uM. Kosembel Mununa. — HuxHnit
Hosropoa: ©0.u., 2023. — 95 c— Pexum pocryna: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=704448 (mara oOpalieHus:
24.03.2024)

4. TI'puropee C.I'., PomuonoB M.A., KouerkoBa O.A. OO6pa3zoBaTeabHbIe
BO3MOXKHOCTH  TEXHOJIOTUH  JIOMOJHEHHOW U  BUPTyaJIbHOM peanbHOCTH //
Nudopmatuka u odbpazosanue. - 2021. - Ne36 (10). - C. 43-56. (nara obpauieHus:
24.03.2024).

5. MunucrepctBO 1U(GPOBOTO pPA3BUTUSA, CBSI3U U MACCOBBIX KOMMYHHUKAIIUNA
Poccuiickoit ®enepannn, «ICKyCCTBEHHBIN MHTEIIEKT». [ DNEKTPOHHBIN pecypc]. —
Pexxum nmoctyma: https://digital.gov.ru/ru/activity/directions/1046/ (nara oGpatieHus:
24.03.2024).

6. IIpecusikoBa E.A. Hcnonb30BaHne HCKYCCTBEHHOTO HMHTEIIEKTa B 0Opa30BaHUU:
BO3MOXXKHOCTH ®  orpanmuenus. / E.A. TlpecuskoBa // Bcepoccuiickoe
NeJaroruyeckoe  M3laHue  «YuuTenbCckuil — kypHam»,  2023. -  URL:
https://www.teacheriournal.ru/categories/6/articles/3174 (nara obpatieHus:
24.03.2024).

7. anoB B.M. MuTemnekTyanpHble CUCTEMBI: yuyeOHOe mocobue s By30B. Ilox
HayuyHoi penakuued A. H. Cecekuna. Mocksa: U3narensctBo IOpaiit, 2024. TekcrT:
anexkTpoHHbIN // OOpaszoBarenbHas miardopma https://urait.ru/bcode/538844 (nara
oOpamenus: 24.03.2024).

8. Kopueera H.IO., YBapuna H.B. MmmepcuBHBIE TEXHOJOTHHM B COBPEMEHHOM
npodeccruonansHOM 00pazoBanuu // CoBpeMeHHOE Mefarornieckoe oopasoBaHue. -
2022. - Ne6. - C. 17-22. URL: professionalnom-obrazovanii (1ara oOparieHus:
24.03.2024).

9. Onapun, P. B. ApOysoBa E.H., CaxapoB A.B. NmMmepcuBHBIC TEXHOJOTHH B
IMPOCKTHON JEATEIbHOCTH KaK WHHOBAIIMOHHBIM BEKTOP METOJUKH IPENOJaaBaHUS
Ouonoruu u dkoyioruu // BectHuk nemarorndeckux mHHOBanmil. — 2021, — Ne 3(63).
— C. 5-17. — URL: nhttps://www.vestnik-pi.ru/ru/2021 3 1r/ (mata oOparueHus
24.03.2024) .



10. YaiikoBckuit JI.C., MzoroBa B.®. Bausame texnomormii AR m VR Ha
o0pa3oBaTeIbHbBIN npoiiecc. URL.:
2https://www.sgu.ru/sites/default/files/textdocsfiles/2020/12/1 1/ 82.pdf (mata
oOpamenust 24.03.2024).

11. MIunuar I'.C. BHeapeHue 37€MEHTOB MMMEPCHBHBIX TEXHOJOTMH B Y4YEOHBIN
npolecc MpU HM3YYeHHHM E€CTECTBEHHBIX HAayK [ODJIEKTPOHHBIM pecypc]: ydeOHo-
metonunueckoe nocodue/ I'.C. ununar; Anralickuii roc. ryM.-ned. yH-T uMm. B.M.
[ykmwuHa. — buiick: AI'TIIY num. B.M. lllykmunaa, 2021 — 1 aneKkTpoH. ONT. IHCK
(CD-R).

V. IIEPEYEHb PECYPCOB NTH®OPMALIMOHHO-
TEJEKOMMYHUKALINOHHOU CETH «MHTEPHET», HEOBXOJANMbIX
JJI1 OCBOEHMSA TNCHUIIVINHBI

Ne Ccbliika Ha
. HanmenoBanue pa3padoTku B
nn HH(popMAMOHHBbIH . JocTymHocTh
3JIEKTPOHHOM (popMme
pecypc

Peructpanus uepes
0001 YHUBEPCUTETCKUN

KOMITBIOTED.
DNEeKTPOHHO-ONOIMOTeYHAs B nanpreiimem
. cucteMa (OBC MPEIOCTABIAETCS
https:/biblioclub.ru/ (95C) pen g
YHuBepcurerckas oubnmorexa HEOTI'PaHUYEHHBIN
OHJIANH WHIUBUYyaJIbHBINA JOCTYT

M3 110001 TOUKH, B
KOTOpOM UMEETCS AOCTYII
K cetu MHTEpHET

WWW. urait.ru DIIEKTPOHHO-ONOIMOTEUHAs ITo moamucke ET'Y um. ULA.
cucrema «kOpait» bynuna

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

Poccuiickuii ”HPOpMaIMOHHBIH
www.elibrary.ru opTaj B 00JaCTH HAYKH,
TEXHOJIOT U, METUIHBI U
o0pa3zoBaHMsI

I'ocynapcrBenHas
https://online.edu.ru/ nHpOpPMAaIMOHHAs CCTeMa
«CoBpemenHas nudponas
o0Opa3oBaTenbHas Cpeiay

CBOOOIHBIN TOCTYTI

Hoctyn ¢ peructpanuen

Vil. JUIEH3UOHHOE N CBOBOJHO PACIIPOCTPAHSAEMOE
ITPOI'PAMMHOE OBECIIEYEHHE



http://www.elibrary.ru/

[Ipu peanuzanuu y4yeOHOW JUCIUIUIMHBI TPUMEHSETCS CIEAYIoIIee
JUIIEH3UOHHOE M CBOOOJIHO pacIpoCTpaHsIeMoe IMTPOTpaMMHOE 00eCIICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUS,
HEOBXO/JMUMBIE UIAA OCYINECTBJIEHUSA OBPA3OBATEJIBHOT'O
HPOLHECCA 11O JUCHUIIVIMHE

VY4eOHbIE 3aHATHS TPOBOIATCA B AYJUTOPHUAX, YKOMILJIEKTOBAHHBIX
CHEIUaIN3UPOBAaHHON MeOeaplo, B TOM YHCJIC CTAallHOHAPHBIMH  WJIH
NIEPCHOCHBIMHA TEXHUYECKHMMH CPEACTBAMU O0ydeHus (TIPOEKTOp, OJKpaH,
KOMITHIOTEP/HOYTOYK).

CamocrosiTennbHast paboTa MPOBOIUTCS B KaOWHETaX, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT»
U o0ecreyeHrneM JI0CTyma B AJIEKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEIIbEHY IO
Cpelly YHUBEPCHTETA.



