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Hcnonvzoeanue 3D mexnonozuii na ypoxax uzuxu.

Oms3uka - oAuH U3 HanboJee MHTEPECHBIX, YBIEKATENbHBIX, JOCTYIIHBIX U B TO e
BpeMsI TOCTATOUHO CIIOKHBIX yUeOHBIX IIPEJMETOB B IIKOILHOH Iporpamme. OU3nKa — 5T0
dyHmaMeHTanbHAS HayKa, M3ydarollfasg IpocTeHImue W BMecTe ¢ TeM Hamboiee oOImue
3aKOHOMEPHOCTH SIBJIICHUH IIPUPOJIBI, CBOMCTBA M CTPOCHHE MaTepUM W 3aKOHBI e
JIBYDKCHUSL.

HcnonpzoBanmo WHGOPMAIMOHHBIX  TEXHOJOTHMH Ha ypokKaXx IO  KakIOMY
IIKOJIBHOMY IIpeJMETy YJEISIIOT CerojHs MHOTO BHUMaHus. MHoOpMarmoHHas 3I0Xa
YCKOpSeT TeMII, U yKe, HOoKalyl, HeT HU OJHOM o0IacTH 4delIoBeuecKoil AesTeIhbHOCTH,
IJle  KOMIIBIOTEPHBIE TEXHOJIOTMM He Hanum Obl npuMeHeHue. llejparormueckue
TEXHOJIOTUH HE OCTAIUCh B CTOPOHE OT BeeoOIero mporecca KoMIIboTepusaImy. Mexos
W3 3TOro, S CUMTAlO, UYTO HCIHONB30BAHHE HOBEWIMX HWHGOPMAIIMOHHBIX U
koMMyHUKaIoHHBIX Texaonoruit (MKT) B yueGHOM mporiecce SBISETCS aKTyalbHOMN
poGIeMOl COBPEMEHHOTO IIMKONBHOTO oOpasoBaHms. CerojguHs HeoOXOAUMO, YTOOHI
VUUTENh 10 JIOOOH IMKONBHOH JUCIUIIIMHE MOT IIOJTOTOBUTH W IIPOBECTH YPOK C
ncnons3zopaneM MKT, Tak xak Tereph Iefarory IpecTaBHIach BO3MOKHOCTH CHEIaTh
ypox Oojee IPKUM U YBIEKaTeIILHBIM.

ARTYaJbHOCTH

OO6yuast geTel, WHOTJa MOXHO HaOMOJaTh IIOHI)KEHHE MOTHBAIUH Y4eOHOM
JeSITeIbHOCTU. OTy 1pobieMy sI oOBICHSIO CIIOKHOCTHIO IIpeMeTa, HeJO0CTATOUHOCTHIO
HAITETHOTO Matepuana, jedururoM oOOpYAOBaHMS, HAyYHOH M JIONOJTHUTEIHLHOH
aurepaTypbl. 1lo CIOXHOCTH MaTepHala B cTapiieM 3BeHe (H3HKa olepexaer jaaxe
MaTeMaTHKy W XUMHIO. AHKETHPOBaHHE, IIPOBEJICHHOE ¢ ydammmucs 7-11 Kiaccos,
[I0Ka3aJ10, YTO YacTh YUall[IXCsl UCIIBITHIBACT 3aTPY/THEHUS U TEPSIOT HHTEPEC K IPeMeETY,
HE pealu3yIOT CBOH TBOPUECKHIl IOTEHIMAl B IOIHOM Mepe. COBPEMEHHOTO YUCHHKA
CeroJHs OYeHb TPYAHO 4eM-JINO0 yAuBUTH. CTaHApTHBI KOMOWHHPOBAHHBIA YPOK JIIS
HUX CKyUeH, HEHHTEPECEH.

[IpuumHEI, KOTOpPHIE BEAyT K IIOTepe HMHTEpeca K OCBOCHHIO HOBBIX 3HAHUN IIPH
TPaJUIAOHHOM IIOXO0I€ K IIPEIIo/IaBaHuIo:

- IpPUMEHECHHE TpPaJWIIHOHHOTO OOY4eHWs, pacCUUTaHHOTO Ha  YBEJIUYEHUs
“HGOPMAITMOHHOTO MIOTOKA IIPU OIPaHHYCHHOM BPEMEHH, He IIO3BOJLIIOINETO MIOTHOCTHIO
PACKPHITH YHAITUMCSI CBON TBOPUECKHUIN TIOTEHITHAIL.

- He B IIONHOM Mepe IPUMEHSIOTCS BIEMEHTHI HCCIEOBAHKS, KaK BaXHEHINEro
KOMITOHeHTa IpH o0ydeHun Qusmnke, B 1abopaTOPHBIX U NpakTHUecKux padoTax: B BHIY
HEJOCTaTOYHOCTH O0OpPYJIOBAaHMS WIH YIPOIIEHHOCTH CaMOH SKCIIEpUMEHTAIbHOH
MO/IeIH, 3aTpaT GOJIBINOrO KOJINIECTBa BpEMEHH YUalTUMHUCS Ha PacueT UCKOMBIX BEIIMUNH
W TOTPEIHOCTeH  W3MepeHWil, HEBO3MOKHOCTH  MHOTOKPAaTHOTO  IIOBTOPEHUS
SKCIEepPUMEHTA [IPY Pa3JIMYHBIX IIapaMeTpax u T.1.;

- QopmanpHBIH MOJAXOA K pelIeHHIO (GU3HUYECKUX 3ajad (pelieHue WX TOJBKO Ha
Oymare ¥ HEBO3MOKHOCTB IIPOBEPKH MOTyUSHHOTO pe3yibTaTa Ha IPaKTHKE ),
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- HEBO3MOKHOCTH IIOKa3za HEKOTOPHIX (H3MYECKUX SKCIICPUMEHTOB B YCIOBHSIX
IIKOJIBL, B BUJLY UX JOPOTOH CTOMMOCTH WX BBICOKON OIIACHOCTH H T. /1.

Bosnukimme npobrneMbl cBsi3aHBI U ¢ OypHO M HEIPEPhIBHO PacTyIUM OOBEMOM
YelIOBEUECKUX 3HAHUN. B yCHOBMSIX, KOT/a Kax/ble HECKOIBKO JIeT 00beM HH(popMaIim
yJBauBaercs, KIacCHUecKWii yueOHMK W IIperojaBaTeldb HEU30€kKHO CTAaHOBITCS
[IOCTABIUKAMHI YCTapeBIIMX 3HaHWM. CeHdyac KOMIBIOTEp ML y4alxcs — 370 U
WCTOYHUK IIOTYyUeHHUs HOBOW MH(OPMAIMM M MHCTPYMEHT MHTEIIEKTYaIbHOH U B IIETIOM
[I03HABATEIBHON JIeaTeNbHOCTH. [[03TOMY OCHOBHAs 3ajaua COBPEMEHHOTO Ilefarora -
[IPaBMIILHO TIpelojiHecTH yueOHyo uHpopMaImo. Takoi mporece BO3MOXEH TOIBKO IIPU
WCIIOJIF30BaHUM YUHUTENeM HOBBIX HHGOPMAITMOHHBIX TEXHOIOTHH, KOTOPHIE IO3BOJISIOT
cJIeTaTh ypok Collee HarTBIHBIM, COjlepKaTelIbHBIM U 00liee MHTEPECHBIM JIISI HHIHEITHETO
TIOKOJICHUS.

Axmyanvrnocms npobnemur obycaosnena:

1. Heo0X0AMMOCTHIO TIOBBITICHNS YPOBHS MOTHUBAIIUI U HHTEpeca K YPOKY QM3HUKH.

2. IToTpeGHOCTHIO CO3/1aHus IPOTPAMMHO-METOANIECKOT0 o0ecIedeH s s

o0ydeHusI MKOTLHUKOB du3nke ¢ mpuveHenrem UKT.

Ienwv: cozdanue obyuaioweii cpedwl ¢ npumenenuem Hoswvix UKT.

JlocTikeHre IIOCTaBICHHOM IIelMH Ipejronaraercsl 4epe3 pellleHHe CIEeTYIONIX
3a/a4:

1.PazButne smuHOCTH OOyHaromerocs, IOATOTOBKA €ro K CcaMOCTOATENIbHOM
IIPOJYKTUBHOM JESITEILHOCTH B YCIOBHSIX COBPEMEHHOIO MH(MOPMAIMOHHOTO OOIecTBa:
pa3BUTHE MBIIUICHUS, SCTETHYECKOe BOCHHUTaHWe, (OpMHUpOBaHWE YMEHHWH IIPUHUMATh
[IPaBUIILHOE PelIeHUe WIN Ipe/laraTh BApUaHTHl B CII0KHON CUTyalluy, pa3BUTHE YMEHUH
OCYIIECTBIISITh SKCIIEPUMEHTAIILHO-UCCIIEI0BATEIBCKYIO JSSITeIHOCTD.

2 Ilobmmenne 3¢G¢eKTUBHOCTH M KadecTBa o0pa3oBaTeNBbHOTO IIpoIlecca 3a cueT
peanns3anul BO3MOKHOCTEH HOBBIX MHPOPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, B
YacTHOCTH 3D-TexXHOIOTHH.

3. AKTHUBH3aII ITO3HABATEIbHOM JeITEILHOCTH ¢ ucnoiab3oBanueM MKT.

Oocudaemvliii pezynomam.

IloBplmieHre WHTEpeca K W3ydaeMOMy IIpeaMeTy, a Tak ke 5¢hQeKTHUBHOCTH
CaMOCTOSATENIFHOM palCoThl  y4aluxcs, pa3BUTHE BO3MOXKHOCTEH LI TBOPHYECTBA,
oOpeTeHne U 3aKpellIeHne Pa3InIHbIX POdecCHOHAILHBIX HABBIKOB.

C 2015 roxa s paboTtaro Haj mpobdiemoit «cmonbzoBanue 3D-TexHOTOTHI Ha ypoKax
bm3uxmy.

IIpaxTudeckas 3HaUUMOCTD JAHHON IPOOIEeMBI 3aKIIOYaeTCs B TOM, YTOOBI HAYUUTh
CBOMX  YYCHHKOB  CAMOCTOATENIbHO  HpHOoOpeTaTh  3HAHWS,  MBICIUTh,  OBITh
BOCTpeOOBaHHBIMH M YCHENIHBIMHU. 3ajada MOsl, Kak Ilejarora, cosjaTh YCIOBHS, B
KOTOPBIX IIPOSIBISieTCsT NMOTPEOHOCTh M TOTOBHOCTH YUEHHKa K caMooOpa3oBaHUIO U
CaMOBOCIIUTaHHUIO.

Konnenrtyansnocts

Cpoeo0pasie 1 HOBH3HA IIPeIaracMOTO OIIbITa 3aKIIFOYaeTCs B IPUMEHEHUN HOBBIX
MIOJIXOJIOB M1 METOJIOB BO B3aMMOJIEHCTBUM ¢ ydarmmMmucs. OCTaHOBIIOCH HA HEKOTOPBIX
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Paboras Hajm ypokoM $ cTapaioch c/IelaTh BCE BO3MOXKHOE, YTOOBI JTOOHTHCS
sddexTuBHOCTH paboTHl BCeX ydaIMUXCs Ha YpoKe, cjenaTh Iporece OOydeHuUs
JOCTYIIHBIM M HHTEPECHBIM JIJISI KaXk[0TO YUEHHKA, JaTh TOO0OMY YUSHHUKY (M CHIBHOMY, U
c1aboMy) MOUYBCTBOBaTH cedd B CUTyaIMU ycllexa, YToObl IMKOJIBHUKH C KEeIaHWeM U
XOPOIIUM HaCTPOSHUEM IIUIH HA MOH YPOKH.

CpejcTBa TPEXMEPHOTO MOJICTUPOBAHMS IIO3BOILIIOT MHE 3HAUUTEIHHO PACIIUPUTH
BO3MOHOCTH INpeIBSBICHUS pasHoro Tuma uHGopMmarmu. [lpu jgujakTHIECKH
IIPaBHMIIHOM II0JIXOJIe UCIOIb30BaHue puzdeckux 3D Mojereil akTUBU3UPYET BHIMaHUE
yUaIuXCsl, YCHIMBaeT WX MOTHBAIMIO, pa3BUBaeT IIO3HABaTelbHBIE IIPOIECCHl U
cII0cOOHOCTH, MBIITIIEHHIE, BHUMAaHIE, pa3BUBaeT BooOpaxkeHue U dpaHTa3uio, o0y 1aeT K
[IONyUEHUIO 3HAHWH, paclmpseT KpPyro3op, NIPOBOJAUT MOJEIUPOBAHUE CIIONKHBIX
¢du3puecknx OOBEKTOB, peanu3yeT TEXHONOIWIO JHUCTAHIMOHHOTO W JIMYHOCTHO-
OPUEHTHPOBAHHOTO OOyUCHHUS.

Kommprorepabie 3D Mojenn MOTYT HCIIONB30BaThHC Ha BCEX STallax IIporecca
oOyueHus: IIpU OOBSICHEHWM HOBOTO MaTepuala, 3aKpeIUICHHWH, IIOBTOPEHUH, KOHTPOJE
3VH.

Om3uka - Hayka SKCIICpUMEHTaJIbHAs W €& W3y4YeHHe TPYJHO IIpejcTaBUTh 0e3
nabopaTopHbIX paboT. OcHaleHne pusnueckoro kabrHeTa He Beer/ia MO3BOIBIeT IPOBECTH
IIporpaMMHbIe TaGopaTopHble paboThL, TPEOYIONHE CIOKHOTO 00opy oBaHus. Ha roMonts
VUUTENIO IIPUXOUT UHTEPAKTUBHBIN 3D KOMIIIEKe, KOTOPHIHA MO3BOIISET IIPOBOIUTH Oollee
CIOXHBIE JaboparopHble paGoThl. B HHMX YYeHHK MOXKET II0 CBOEMY YCMOTPEHHIO
W3MEHUTH UCXO/THBIE ITapaMeTPhI OIIBITOB, HAOMOJaTh, KaK M3MEHSIETCS B pe3yIbTaTe caMo
SIBIICHYE, aHATM3UPOBaTh YBUJICHHOE, JI€TaTh COOTBETCTBYIOIINE BHIBO/IBL.

KommproTepHas MO/IeTh pealbHOTO SKCIICPUMEHTa WX OIbITa II03BOJIIET YIPABILIThH
IOBeJIeHHeM OOBEKTOB Ha DBKpaHe KOMIIBIOTEpa, W3MEHSS BEIMYMHBI HYHCIOBBIX
rapamMeTpoB, 3aJIOKEHHBIX B OCHOBY COOTBETCTBYIOIIEM MaTeMaTHUECKOH MOJIeNH.
Hekoropsle MojieH TO3BOJSIOT OJHOBPEMEHHO € XOJOM SKCIEpUMEHTa HalloJaTh B
JUHAMIYECKOM DPEXHUMe IIOCTpOCHHE IpadUUecKUX 3aBHCUMOCTEH OT BpeMeHH psijia
(du3nUecKuX BeIUYUH, OIMCHIBAIONINX 3KcIepuMeHT. 1logo0Hble MOJeIN Mpe/ICTaBIsIoT
0co0ylo IIEHHOCTh, TaK Kak Yydaluecs, KakK IIPaBWIO, WCIBITHIBAIOT 3HAYUTEIHLHBIC
TPYAHOCTH IPHU IOCTPOSHHH W UYTeHHH IpadukoB. C IIOMOIIBIO KOMIBIOTEPHBIX 3D
aHUMAaIell MOKHO IIOKa3blBaTh CXEMBl IIPOIECCOB, KOTOPBIE TPYIHO IIPEJICTaBUTh
yUaIumMes.

Teopernueckasi 6aza

Cpenu MHOKeCTBa CIIOCOOOB IOBBIMCHUS 3 PEeKTUBHOCTH ypOKa, UCIOIL30BaHUE
HOBeHIMUX WHGOPMAITMOHHBIX TEXHOJIOTHH Ha CETOIHS 3aHAMAeT OJHO U3 BEJYIIHUX MeCT.
IIporpammuctet PecttyGimvkn Mopaosust cozmamu u ampoSupoBamm B MOY «Jluret Ne43»
r. CapaHcka y4eOHO-METOIMUeCKU KOMILIEKC « YBIEeKaTelIbHas! pealbHOCTEY.

YueGHO-METOIMIEeCKUil  KOMIUIEKC — « YBIEKaTeNbHAs  pealbHOCTRY —  BTO
CBOEBpEMEHHas pa3paboTKa ¢ UCIOIB30BAHUEM CBOOOIHOTO IIPOrPaAMMHOT0 00ecIIeueHIS.
OHa jaeT ydammmMmcs BocIpusiTie HHopMaIy Ha 0ojiee HAIJTHOM, IIPOCTOM U B TOKE
Bpems TIayOokoMm oOydaroleM YpOBHE. Yualuecs, Kak IOJIb30BaTelId IIPOTPaMMBbI,
[IONyJaloT HEIOCPEJCTBEHHOE B3aWMOJEHCTBHE C BHPTYAIBHBIMH OOBEKTaMH IO
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Kommnexe comepxkur Oonee cTa HMHTEPaKTHBHBIX Ja00opaTOpHBIX paboT U
JIEMOHCTpAIUH [0 KIIOUYEBLIM pa3jielaM MKOIbHOH Gu3nku 7-9 Kiiaccos.

B mumee cosmansl komdoptHBe yemoBus s BHeApenms WKT B yueGno-
BOCHMTATENBHBIN Iporiecc. KaOWHETH OCHANEHBI KOMIIBIOTEPAMH, IIOJKIIOYEHHBIMHU K
JOKaJIbHOH CeTH ¢ BBIXOJOM B HHTepHET, MyIBTUMEIUMHBIMU IPOEKTOPAMH,
YCTaHOBIIEHBl MHTEPAKTHUBHbBIC JOCKWU. I mpoBesieHUsS YpOKoB ecTh 3D kamepa, 3D
IIPOEKTOP U KOMILIEKT 3D 0uKoB.

Beaymas negarornyeckasi naesi Moero onpita:

- HOBBINNIEHUE MHTepeca K GU3MKe W IOJNOKUTENbHas JUHAMHUKA KadecTBa 3HAHUHN
VUaIuxcs,

- IIOBBINICHUE IUIOTHOCTH YPOKa, IPOABUKEHHUE BIEPE] OBICTPHIMU TEMIIaMH,

- cucremMaruyeckas paboTta Hajl OOIIIM pa3BUTHEM YUAITUXCS,

- OCO3HAHHBIH MOAXO]T yUaIUXCs K IPOIEcCy YUeHHS.

B nperiofjapannu  $pusuke npuMeHeHre 31D KOMIIBIOTEPHBIX TEXHOIOTHH ITO3BOILIET
BBIBECTH YydYallUXcs Ha IPUHIUINAAIGHO HOBBIM YPOBEHb OBJIQJCHUS YIeOHBIM
MaTepPHaIOM.

TexXHOJI0THS OTIBITA

Ha caiite pa3paGoTankoB B cBOOOTHOM JJOCTYIIE IIPEICTaBIICHA AeMO-BepCHs KaK JIIs
KOMITBIOTEpa, TaK U Il MOOWIbHOTO TenedoHa. YueGHO-MeTOANIeCKUi KOMIIIEKC IMeeT
pocTol U ynoOHbIH uHTepdeiic, a HHTepaKTUBHBIC MOJIENN YIIPABIBIIOTCS HaKaTHEM Ha
HUX MBIIBIO U KHOIKAMU B MEHIO IIPOIPAMMBL « YBIIEKaTelIbHAs PealbHOCTE» CIIYKHUT
OJIHOBPEMEHHO HCTOYHHKOM 3HAHWN, MeToJ0oM OOY4YeHHS W BHAOM HariBIHOCTH. JIIIst
peanm3anuy TEeXHOJIOTUH HE HY)XHBI CIIEIMAIbHO OOyHUeHHbBIE JHOJHU, CaMOCTOATEIILHO
OCBOHTH KOMIUIEKC JIOCTYIHO W Yy4YCHMKAM W WX pojuressiM. KoMIuleke MOXKHO
PacIIpoCTpaHUTh U Ha JPYTHe IIPeJMETHI B IMKOIIE, HAIPUMED, XUMHUIO.

Pe3yJIbTATHBHOCTD OTIBITA.

IIpmmenenne 3D TexHomormit Ha ypokax GU3HNKH:

— [IOBBIIIIAET HHTEpec OOYUAIOMUXCs K M3YUCHHIO IIpeiMeTa U K YUEHHIO B IEIIOM,
aKTUBHM3HUPYET TBOPUECKUH IIOTEHIWA YUeHWKa W YUHUTEIs, BKIIOYAeT IIKOJIBHUKOB U
IIelaTOTOB B COBPEMEHHOE IIPOCTPAHCTBO HH(OPMAITMOHHOTO 00ITIecTBa;

- cmocoGeTByeT Golee TIyGoKOMY M3YUIeHHIO (PI3UIECKUX MIPOTIECCOR;

— OCyIIeCTRISIET UHIMBAAYAIbHBIN U HuddepeHIMpoBaHHBIN MTOIXOAB B 00YIeHUN
(paboTa caMOCTOSTEIFHO ¢ ONITUMAIIBHOM 1St ce0sl CKOPOCTHIO);

—noBelmaeT ¢ dexTuBHOCT 00yUeHHS (pa3BUTHE HHTEIUICKTa IIKOJIBHUKOB U
HABBLIKOB CaMOCTOSITENTLHOM paGoTH B IONCKe MHpOpMAIim, pasHoodpazue gopM yuaeSHOU
JIeSITEIIbHOCTH YUaIluXcsl Ha YPOKe),

- yIIydIaeT KauecTBO 00pa3oBaHus.

IIpumenenne 3D TexHOMOIWH Ha ypoKaxX GU3NKH MHOIO CHCTEMHO HCIONb3yeTcs ¢
2015 rona.

PesynsTaTHBHOCTH IIPUMEHEHMS JJAHHOTO OIIBITA IPOSIBILICTCS:

- B Ka4ecTBe 3HAHUI 110 UTOTaM BHYTPEHHETO MOHUTOPHHIA,
- B 0onbImoM KolmdecTBe o0esl U IPU30BBIX MECT Ha OYHBIX U 3a0YHBIX OJIAMIIAAJAX,
KOHKypcax 1 KOH(pepeHIMSIX pa3IndHOTO YPOBHS, 38BOCBAHHBIX YUCHUKAMIL.
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MyHuIunaJIbLHbINA YPOBEHb

BricTymieHe Ha My HUITHITATLHOM KOHKYpce «SIpMapka IelarToTHaecKux uaei» ¢
1. | Temoit «HMcnonn3oBarue 3D-TeXHOIOTHI B IIPEIIOJaBAHUH IIPEJIMETOB
€CTeCTBEHHOTO ITKIay, 2015 1.

Pecny6imkaHcKmii ypoBeHb

Macrep-kiace «3D-TeXHOIOTHSI KaK HHHOBAIIMOHHOE CPEJICTBO HMOATOTOBKH
1. | obyuaromuxcs 1o ¢pusnuke» Ha ceMHUHApe - IPakTHKyMe pykoBojauteseit MO
yumreneit ¢pmsuku PM, 2015 1.

HyﬁJ’II/IKaHIfII/I 0 MpeJICTAaBJICHHOM HWHHOBAIIUOHHOM OIIbITE.

Pecny6/mmkaHcKul ypPOBEeHb

1. | Omexrponnas myCmukarms «[Ipmvenenne 3D-TexHolnorwii B IIpeToJaBaHUN
¢mukn»y Ha caifre HMHpopmanumoHHass cucreMa «DOIEKTPOHHAS —IIKOIA»
MopIOBCKOTO peciry OIMKaHCKOTO HHCTUTYTa oOpazopanws, 2018 1.

Poccniicknii ypoBeHb

1. |Crarps B xypHaie «IIpoGremsl megarorukm» NeO6 (29) 2017 «Mcnonp3oBaHue
MHHOBAITMOHHOTO 00pa30BaTeIbHOTO KOMIUIEKca «YBIEKaTelIbHas PealbHOCTHY
Ha ypokax Gm3ukm»

2. |OmpB o mporpamMmmHOM obecnieueHnn oOpaszoBaTtenpHOTO 3D KOMITTEKca
«YBIekaTelbHas peaIbHOCTEY OITy OIMKOBAH Ha caliTe pa3pabOTUUKOB:
http://funreality.ru/ru/products/physics.html

AjpecHbIe peKOMEeHAAINH 10 HCI0JIb30BAHIIO ONBITA
http://funreality.ru/ru/products/physics.html





