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1 OO011ee onucanue

[Iporpammuoe obecnieuenrne «Mosaynnb kK BupTyanbHol J1abopaTopuul Ui HAYaJIbHOW IIKOJIBI
«Oxkpy>xkaromuid Mup», pazaen «Hebecnsle Tena: masnsie Tena CoTHeYHOH cucTeMbl» (anee — Moyib)
IIpelHa3HaueH s JO0CTyna K MarepuasaM noarembl «CoslHEYHasi CHCTEMa» M3 COCTaBa TEMBbI
«HccnenoBanne KocMocay.

Monynb (QYHKIHOHUPYET COBMECTHO C MpOrpaMMHBIM obecrieueHueM «BupryanbHas
naboparopust A HaYaIbHOW MIKOJIBI «OKpyx)atomwmii Mmupy» (nanee —IIpunoxenue). Moayiab BMecTe
¢ IIpunosxenuem sBIsSETCS UHTEPAKTUBHOM Cpeoi A n3ydeHus noaremsl «Maisle Tena CosHeqHOU
CUCTEMBI» U BBINIOJHEHUS 33JJaHU U OIBITOB B paMKax npeamera «Okpysxaromuii mup» ¢ 1 o 4 kiacc.
B Ilpunoxxenun 1 Mojayie npeaycMOTpeHa eliHas cucreMa HaBuranuu no Teme «HebecHble Tena» u

nonreMe «Madbie Teita COTHEUHON CUCTEMBDY.

Monynb obecrieunBaer:

— BBINOJIHEHHE Ta0OPATOPHBIX paboT mo npeamery «Oxpyx aronmii Mup», pazaen «HebecHbie
Tena: Maisle Tena CoinHeuHol cucteMbl» ¢ [Ipunoxenus;

— (pyHKIMOHANBHOCTD [T H3y4YeHHs oATeMbl « Maitbie Tena CoTHeYHOH CuCTeMbD» B hopmare
JMajora;

— (pyHKIMOHANBHOCTB [T M3y4yeHus noareMsl «Maible Tena CoqHeuHOU cucTeMbl» B popmare
CBOOOHOTO BBIOOpa OOBEKTOB ISl UX U3YUECHMUS,;

— TPOCMOTP TPEXMEPHBIX MOJIEIeN MaJlbIX TE,

— BO3MOXKHOCTb BpPAIICHUs MOJIeNeil MabIX HEOECHBIX Tel;

— (pyHKIIMOHANBHOCTD ISl H3Y4YSHUS METOANMYECKON HHPOPMAITUHN O MaJIbIX HEOECHBIX TeNax;

— HWHTCPAKTHUB 110 OIIPCACICHUTIO Ha3BAHUS MAJIbIX HeOECHBIX TeJl.

JlaHHBIN JOKYMEHT COJEPKHT PEKOMEHAIMH TOoJIb3oBaTeo 1o padote ¢ I[lpunoxkenuem B

paMKax n3ydeHus noaremsl «Mansie Tena COMHEUHON CUCTEMBD.



2 CucremMHble TpeOOBaHMS

MuHMManbHBIE CUCTEMHBIE TpeOOBaHMS Uil NPOrpaMMHOro obOecredenus «Moaynp K

BupryansHoii 1abopatopuu i HadyanbHOM MKOJbI « OKpyXKaromuid MUp», pazaen pa3aen «HebecHbie

Tena: Manbie Tesia CoTHEeYHOM CUCTEMBD.

IIpoueccop: Intel cepun Ivy Bridge / AMD cepuun Bulldozer u HoBee.

OnepaTuBHasi namath: 4 I'b unu Gonbie.

Bupgeoxkapra:

e Bcrpoennas: Intel HD Graphics 5000 / Intel Iris u HOBee;

e muckperHas: GeForce 400 cepun nimm HoBee / Radeon HD 7000 cepun mnm HOBee.
Paszpemenne sxpana: 1920x1080 / 1920x1200 u 6onbuie (4K u Retina sxpanbsl TpeOyroT
BHJICOKAPTHI OOJIBIICH MOITHOCTH 1T KOM(POPTHOM pabOTHI).

Monnep:xuBaembie Opaysepnl: Chrome, Suaekc.bpayszep, Opera 44+, Firefox 51+,
Edge 79+, Safari 15+.

IMomnep:xuBaemMbie onmepanuoHHbie cucremMbl: Microsoft Windows 7 (x64 Bepcun) win
BhIIIe ¢ mojnepxkoi apaiBepoB WebGL 2.0, MacOS X Snow Leopard 10.6 unu Bbimie ¢
nojaepxkoit apaiiBepoB WebGL 2.0, Linux wmmm Debian ¢ mommepxkoil apaiiBepos

WebGL 2.0.



3 Ilopsaaok padorsl B [Ipuinoxennn

3.1 Bb16op Tembl

[Ipu 3amycke [lpunosxenust otkpbiBaeTcs [ TaBHBIN 3KpaH, HA KOTOPOM OTOOpa)kaeTcst KapTa co

BceMu TeMamu [Ipunosxenus. Boioepute remy «HeOecHbie Tenay, HaxkaB Ha Ha3BaHUE ITOU TEMBI JICBOM

KHOTIKOM MBIIIN WM MAJIBIIEM TIPU UCIIOJIb30BAaHUU CEHCOPHOTO 3KpaHa (PUCYHOK 1).

Pucynok 1 — Boibop memvi

Pakypc kamepsbl, Omaromapsi KOTOpOH BBl BUAHWTE BCE, YTO TpoUCXoAWT B I[lpmiokeHuw,
MEPEMECTUTCS C KapThl BBEPX — B KOCMUYECKoe pocTpaHcTBO. [lepen BaMu 0ToOpazuTcs SKpaH TEMBI

«HebGecHble Tenay, 1 BbI IepeiiieTe B pe)KUM HABHUTAIMHU 110 TeMe (PUCYHOK 2).



Pucynok 2 — Oxpan memwvr «Hebecnvie menay

BIIGCI) BbI MOKECTC IIPOCMOTPECTH MOJHBIA CITMCOK nmoaTeM, COOTBECTCTBYIOIIHUX BBI6p8,HHOfI TEMCE.

Jlanee MOKHO BBIOpATh MOATEMY M MEPEHTH K HEM WM BEpHYThCS Ha [aBHBIN 3KpaH (pucyHok 1),
Ha)XaB KHOTIKY .

[IpolineHHbIE BaMU MOATEMBI OTMEUYEHBI TAJIOYKOMN .il
Buu3y akpaHa (pUCYHOK 3) WHAMKATOP OTOOpPaXKAeT KOJHMYECTBO M3YYCHHBIX BAMH TOJTEM

OTHOCHUTCIBHO KOJIMYCCTBA BCEX ITOATEM B COCTABC TEMbI «HebecHrble Temay.

Pucynok 3 — Hnouxamop uzyuenus noomem

3.2 Br10op noaTeMbl

Ha 9KpaHC TCMBbI «HeOecHble Tema» BLI6CpI/ITC IoATEMY «Maisie Tena ColHeUHOH CUCTCMBI»,
Ha)kaB Ha €€ Ha3BaHME JI€BOM KHOMNKOMN MBIIIH WU HaJbIeM IIpU HCIIOJIB30BAHUN CCHCOPHOI'O DKpaHa

(pucyHok 4).



Pucynox 4 — Beibop noomembi

Hepez[ BaMun OTO6paSI/ITC$I 9KpPaH IIOATCMbI «Maiesre Tesra ConmHeuHOH CHUCTCMBI», H Bbl nepefmeTe

B OCHOBHOM PEXHUM IMOJITEMBI (PHCYHOK 5).

B ConHeuHoi cucreme MHOTO U
APYrux Ten, KpOMe nnaHer. 4

MomeHbuwe. Pacckasats?

Pucynox 5 — Dxkpan noomemwor «Manvie mena Conneynoti cucmemsi

31ech BB MOXKETE:

— MPOYMTATh KpaTKoe omucanue moaremsl (1);



— TEepeTH B pPe:KHM M3Yy4YeHHs MoATeMbl B (popmate quasnora c [Ipodpeccopom (2), BeIOpaB

JCHCTBUE C UKOHKON g 30T popMaT BKIItOYAET B ceOs uTeHHE MH(DOPMAIIH 110 TOATEME

" U3Yy4YCHHC O6’bCKTOB, CBs3aHHBIX C HOI[TGMOfI;

— TIEPEHTH B PesKMM BbITIOJIHEHHSI 32/IaHMs1, BRIOpAB ICHCTBUE C HKOHKON o Ecnu 3aganue

y’K€ BaMU BBITIOJTHEHO, OHO OTMEYEHO UKOHKOI ;
— TICpEHTH B PeKUM CBOOOTHOI0 HM3y4YeHHs MOATEMBbI — O3HAKOMHUTHCS C OOBEKTAMU,
CBSI3aHHBIMH C MIOJTEMOM, U TIOYMTaTh HH(OpMAIHIO 0 HUX (3);
— MEPEeUTH K U3yUCHHIO OATEMBI (4). DTO AeiCTBHE OTINYAETCS OT ACHCTBUSA (2) TEM, UTO eClin
BBI YK€ M3y4alll MOJATEMY U MIPEepBaI U3yUeHHE, TO 3/1€Ch BbI MPOJIOJDKUTE U3YyUEHHE C TOTO

MeCTa, Ha KOTOPOM OCTaHOBWJIMCH B MPOILIBIN pas.

Bl Takxke MoxeTe BepHYThcs Ha [ maBHBIN SKpaH (pUCYHOK 1), Ha)kaB KHOIIKY .

3.3 Pe:xum u3yueHMsl MOATEMBI

UToObI MEepeTH B PEKUM H3ydCHHs MOJATEMBI, Ha dKpaHEe MOATEMBbI (PUCYHOK 5) BhIOEpHTE

JeWCTBUE C MKOHKOU g (pucyHOK 6).

Pucynox 6 — Ilepexood k uzyyenuro noomemol

Haunercst nuanor ¢ [Ipodeccopom (pucyHOK 7), B IpoIiecce KOTOPOTO BBl MOKETE IIIar 3a I1arom
M3YYUTh METOJWYECKHN MaTepuasl, COOTBETCTBYIOIIMI BHIOpaHHOW moaTreMe. Bce Bamm maru mo

HU3YYCHUIO 0T06pa>1<a}0Tc;1 B HI)XKHEH 4YacTHh 9KpaHa B BHJAC KPYKOYKOB (TCKyH_II/Iﬁ moiar

OTMEYEH D).



NPO®ECCOP

Op6uThI NOAaBASIOWErO
6onbWMHCTBA Manbix Ten
ConHeYHOH CUCTEMbI
PacnonoXeHsbl B ABYX
pasnuyHbIX 06nacTax,
Ha3blBaeMbIX NOSC aCTEPOUADB...

Pucynok T — Uzyuenue mamepuana noomemul 8 hopmame ouanoea

[Tpoutute unpopmaiwio ot IIpodeccopa u HasKMHUTE Ha OKHO ¢ HH(DOpMaLue (pUCYHOK 8).

Op6uTel NOAaBARIOWErD

BGONLWMHCTBA Manblx Ten
ConHeuHoi cucrembl
PacnonoXeHsl 8 ABYX
pasnuyHbIX obnacrax,
Ha3biBaeMbIX NOAC aCYTePOUAOS...

Pucynok 8 — Ilepexoo k credyrowjemy wazy uzyueHusi nOOmembl

Ha 9KpaHC IMOABUTCS HOBasA I/IH(I)OpMaI_II/I}I IO MoATEME. HpOﬁﬂCHHBIC maru 6yIIYT OTMCUYCHBI

raJOuKOn Q (pucyHOK 9).



Pucyrnox 9 — Bmopoii wae no uzyuenuro noomemsl yCneutHo npouoeH

Ha nro6om 1miare u3yueHus: HOATEMBI BBl MOXKETE BEPHYTHCS:

— na ['maBHbIH 5KpaH (pUCyHOK 1), Ha)kaB KHOIKY ;

— Ha 9KpaH MoATeMbI (PUCYHOK 5), Ha)KaB Ha CTPEIIKY B BepXHEH 4acTu KpaHa (pucyHok 10).

He6ecHble mena: Maﬂble mena Cozmetmou cucmeMu

Pucynox 10 — Knonka nepexooa k 3xpary noomembl

Jlanee BaM MOXKET OBITh TPE/IJIOKEHO U3YUUTh CBSA3aHHBIC C OJATEMON 00BEKThI (pucyHOK 11).

[TonpoOHOE onucanue pekuMa U3YUICHHSI 00BEKTOB IPUBEACHO B I1. 3.4 «Pe:KuM M3ydeHUs 0OBEKTOBY.

' HebecHble Tena: manble Tena ConHeYHoM CUCTEMBI

Pucynox 11 — Uzyuenue o6vexkmos
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3.4 Pexxum u3yyeHusi 00beKTOB

B pesxum u3ydeHust 00beKTOB Bl MOXKETE MEPEHTH ABYMSI CIOCOOAMHU:
— BO BpeMs u3ydeHus moareMbl B Qopmare mmanora ¢ IIpodeccopom (cm. 3.3 «Pexum

W3YUYEHUS MOATEMBD).

— Ha)KkaB KHOIIKY fl Ha skpane noaTeMbI (PUCYHOK 5).

B sTOM pexumMe 0ToOpakaroTcsi 00bEKThI, CBA3aHHBIE C IOATEMOM (B ONMMCHIBAEMOM MOJYJIE —
3TO KOMETa U acTepous), a HaJl HUMH — 3HAaKH Bolpoca. Beioepute 0OBeKT At U3yUeHHs] U HAKMUTE

Ha caM 00BEKT WJIM 3HAK BOMPOCA HaJl 3TUM 00beKTOM (pHCYHOK 12).

HeGecHble Tena: mansbie Tena ConHeyHOM CHCTEMBI

Pucynox 12 — Bvibop obvexma 0nst uzyueHus

OTtkpoetcs nHpopmaius 00 00bekTe (pUCyHOK 13).
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Pucynox 13 — Uzyuenue vibopannoeco obvexma

31echk BBl MOXKETE HM3YYUTh METOAMYECKYI0 MHQopMmanuio o0 oOwvekTe. Ecnm Bech TekcT He
MIOMEIIAETCS] HAa OTBEAEHHOHM IJI HEro 00JacTH, MPOKPYTHTE €ro ¢ MOMOIIbI0 MOJI3YHKAa CIpaBa OT
TEKCTa.

Ha oObekre MOryT pacmoyaraThCsi MHTEPAKTUBHBIE TOYKH, NPU HaXaTHH Ha KOTOpPHIE BBI
YBHIUTE JIOTOJHHUTENbHYI0 WH(OpMamuioo 00 OTAenbHOH wYacTh oObekra. [lpym HaxaTun Ha
MHTEPAKTHUBHYIO TOUYKY PSJIOM C 0OBEKTOM OTOOpaKaeTCs:

— mnosicHsomas uHpopMaiys (BO3MOXKHA MPOKPYTKa TEKCTa, €CIM €ro 00beM IMpeBBILIAET

3aJJaHHYI0 00JIaCTh SKpaHa);

— H300pakeHne/BUieo;

— KHONKHU (CTPEJKH), MPU HAXKATUU HA KOTOPbIE OCYIIECTBIIAETCS MEPEXO0] Ha CIEAYIOUIYIO

HHTCPAKTUBHYIO TOUKY.

[Ipu cymiecTBOBaHUM HECKOJIBKUX BHUJIOB OJHOTO OOBEKTA BBl MOXET MEPEKITI0YAThCS MEKITY
Humu. ["anepest BUI0B, COOTBETCTBYIOIINX OJHOMY O00BEKTY, OyneT oToOpaxkarhcs o oobexTom. [Ipu
Ha)XaTUW HAa M300paKEHUE JICBOW KHOMKOW MBIIIM WX MAJbIEeM TPH UCIOJB30BAHUU CEHCOPHOTO
dKpaHa MPOUCXOIUT CMEHa MoJieln 00bekTa B paboueii oomactu. Eciu cymectByeT Ooubliie 4eThIpex

BUJIOB Y 00BEKTA, BOCIIOJIB3YHTECh TPOKPYTKOM.

CnpaBa oTOOpa)kaeTcs CIHCOK BCEX OOBEKTOB MOATEMBI. YK€ H3YYEHHBIE BaMU OOBEKTHI

OTMEYEHBI TAJIOUKON .Il . Bbl MoskeTe BbIOpaTh J11000i1 1pyroit 00bEKT U MEPENTH K €ro U3yUSHHIO.

12



[To oxoHYaHUU U3yUEHUSI 0OBEKTA HAKMUTE . [IpunoxxeHue BepHET Bac K BIOOPY 00BEKTOB

(pucyHok 12).

3aKOHUYUTH WIH MIPEPBATh U3YYCHHE OOBEKTOB BbI MOXKETE, HAKAB «3aBEPIIUTh U3YUCHHEY». BbI

BEPHETECh K IKPaHy MOJTEMbI (PHCYHOK 5).

Bo Bpemsi uzyueHus: 0OObEKTOB BBl TaKXKE MOXKETE BEpHYThCS Ha [JIaBHBIA dKpaH — KapTy

(pucyHok 1), Ha)kaB KHOITIKY .

3.5 Pe:XxuM BBINIOJTHEHNS 32JaHUA

B pexuM BBIIOTHEHUS 331aHUS BBl MOXKETE IEPEHTH JBYMsI CIIOCOOAMH:
— BO BpeMms H3ydeHus noarembl B ¢opmare muanora c¢ Ilpodeccopom (cm. 3.3 «Pexum
U3yUYCHHUS TTIOATEMBI);

— HaXXaB Ha HA3BAHUC 3aJlaHH HA 9KPAaHC IIOATCMbI (pI/ICYHOK 5)

B 11000#1 MOMEHT BBIIIOJHEHUS 3alaHusA Bbl MOXKXCETC BCPHYTBHCA K Hadally €TI0 BBIIIOJIHCHHA,

Ha)kaB KHOIIKY @

Koraa ycnenrHo npoiieHsl Bce 3Tarbl 3aJaHusl, BBl BEPHETECHh K 9KPaHy MOJATEMBbI (DHCYHOK 5).
BbI Takke MoxxeTe B 1000H MOMEHT MPEKPATHTh BBIIOJIHEHHUE 3aJaHNs U BEPHYThCS:

— Ha ['nmaBHBIA 5KkpaH (pUCyHOK 1), Ha)kaB KHOIKY , a 3areM — kHonky «Ha kapty»

(pucyHnok 14).

Pucynox 14 — Bozspawenue na kapmy

— WM Ha 3KpaH IMOATCMbI, HaKaB Ha CTPCJIKY B BerHCﬁ YaCTH 5KpPaHa.
HpI/I OTOM, CCJIM BbI IMPOMIIIN XOTHA OBl OJIMH IIar, BBIIIOJHAA 3aJaHUC (HaHpI/IMep, XOTSI ObI

OJIMH pa3 OTBETHJIM Ha MEPBBIH BOMPOC), TO MpPU HAKATUU HA CTPEIKY HIXKE OyayT
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0TOOpakeHbI JOMOJIHUTEIbHbIE KHONKH. [Ipyu HakaTuu Ha kHOMKY «IIpepBaTh 3amaHue» BB
BepHETECh K OJKpaHy mnonarembl. [lpum Haxkatum Ha KHONKY «OcCTaTbCs» BbI MOXKETE

MMPpOAOJIKUTH BBIMTOJIHCHUEC 3aJaHUs.
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