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1 OO011ee onucanue

[Iporpammuoe obecnieuenrne «Mosaynnb kK BupTyanbHol J1abopaTopuul Ui HAYaJIbHOW IIKOJIBI
«Oxkpy>xkaromuid Mup», pasznen «Hebecusle Tena: Bpamenue 3emiuu Bokpyr Conia» (1anee — Moyinb)
IIpeHa3HaueH Ul AOCTyIa K Marepuanam noareMsl «Bpamenue 3emnu Bokpyr CoiHIa» U3 cOCTaBa
teMbl «HebecHble Tenay.

Monynb (QYHKIHOHUPYET COBMECTHO C MpOrpaMMHBIM obecrieueHueM «BuptyanbHas
naboparopust A HaYaIbHOW MIKOJIBI «OKpyx)atomwmii Mmupy» (nanee —IIpunoxenue). Moayiab BMecTe
c [IpunoxeHnuem sBIsETCS MHTEPAKTUBHOM Cpefoi AJis U3y4eHUs noareMsl «Bpaiienue 3eMinu BOKpyT
ConHuay ¥ BBINOJIHEHUS 3a/IaHUI U ONIBITOB B paMKax npenMera «Okpysxaromuii Mup» ¢ 1 o 4 kiacc.
B Ilpunoxxenun 1 Mojayie npeaycMOTpeHa eliHas cucreMa HaBuranuu no Teme «HebecHble Tena» u

noareme «Bpamenue 3emiu Bokpyr CosHLay.

Monynb obecrieunBaer:

— BBINOJIHEHHE TaOOPATOPHBIX paboT 1o npeamery «Oxpyx aronmii Mup», paznen «HebecHbie
Tena: Bpamenne 3emu BOKpyr CouHIay ¢ ucnosb3oBanueM [Ipunoxenns;

— (yHKIMOHANBHOCTD [T M3y4deHUs noaTeMbl «Bpamenne 3emmnu Bokpyr ConmHia» B hopmare
JMajora;

— (pyHKIMOHANBHOCTH JUIs U3yueHus noaTeMsl «Bparenue 3emiu Bokpyr ConHiia» B popmare
CBOOOHOTO BBIOOpa OOBEKTOB ISl UX U3YUECHMUS,;

— TPOCMOTpP aHUMAIIMU BpalleHus Mojenu 3emtn Bokpyr ConHia.

— TPOCMOTP TpexMepHbIX Mozenel 3emist u ConHIle;

— (YHKIMOHAIBHOCTB JJIsl U3y4EHHUs MeTondeckoi nHpopmanuu o 3emiie u ConHLe;

— BO3MOYKHOCTb U3MEHEHUS /1aThl U BPEMEHHU CYTOK;

— MHTEpaKTUB IO BpalieHuto 3emin Bokpyr ConHua.

I[aHHBIfI AOKYMCHT COICPKUT PCKOMCHIAALWU II0JIb30BATCIIO I10 pa60Te C HpI/IHO)KCHI/ICM B

paMKax NU3yUCHUA TOATCMbI ((BpaIJ_[CHI/IC 3emim BOKpYT COJ'IHI_Ia».



2 CucremMHble TpeOOBaHMS

MuHMManbHBIE CUCTEMHBIE TpeOOBaHMS Ui NPOrpaMMHOro obecredenus «Moaynb K

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

Tena: BpauleHue 3emiid BOKpyr ConHiay:

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

OnepaTuBHasi namath: 4 I'b unu Gonbie.

Bugeoxkapra:

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 skpanbl 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 kamepsl, Onarojgaps KOTOpOM BBl BHAWUTE BCe, 4YTO MNpoucxoauT B Ilpunoxenun,
MEPEMECTHUTCS ¢ KapThl BBEPX — B KOCMHUECKOE TPOCTpaHCcTBO. [lepes BaMu 0TOOpa3uTCst SKpaH TEMBI

«HeOecHble Tena», U BbI MepeiieTe B PEXKUM HABUTAIIUH 1O TeMe (PUCYHOK 2).



Pucynok 2 — Oxpan memwvr «Hebecnvie menay

3,I[eCL BbI MOXKCTC IIPOCMOTPETH MOJHBIN CITMCOK noaTeM, COOTBETCTBYIOIIUX BLI6paHHOﬁ TEMC.

Jlanee MOXHO BBIOpaTh MOATEMY M MEPEHTH K HEl MM BEpHYThCS Ha [1aBHBINA 3KkpaH (pucyHOk 1),
Ha)kaB KHOIIKY .

[IpolineHHbIE BaMU MOATEMBI OTMEUYEHBI TAIOYKOMN .il
Buu3y akpaHa (pUCYHOK 3) WHAMKATOP OTOOpPaKAeT KOJHMYECTBO M3YYECHHBIX BAMH TOJTEM

OTHOCHUTCIBHO KOJIMYCCTBA BCCX IMOATEM B COCTABC TCMbI «HebOecHble Tenay.

Pucynok 3 — Hnouxamop uzyuenus noomem

3.2 Br10op noaTeMbl

Ha skpane temsl «HeGecHbie Tena» BriOepute noaremy «Bpamenue 3emian Bokpyr ComnHIay,
Ha)XaB Ha €€ Ha3BaHUE JICBOW KHOIMKOW MBIIIH WIH TAJIbIEM TPHU HUCIOIb30BAHUH CEHCOPHOTO KpaHa

(pucyHOK 4).



Pucynox 4 — Bvibop noomembi

Pakypc kamepbl mnepemecTuTCs €O BCEro KocMuyeckoro mnpocrpaHctBa Ha CosHue u
BpAILAOLLYIOCs BOKpYT Hero Iutanery 3emuid. Ilepen Bamu otoOpasuTcs skpaH noarems! «Bpamenue

3emuin BOkpyr CoJHIIa», U BbI IIEpEiiieTe B OCHOBHON PEKUM MOATEMBI (PHCYHOK D)

Kpyuy-sepuy, Contue 06oiitn

xouy. 3emns Toxe xouer. Kak
370 yaaerca? [laBaii nocMor

Pucynox 5 — Dxpan noomemot « Bpawenue 3emnu éoxpye Connyay

31ech BB MOXKETE:

— MPOYMTATh KpaTKOe onucaHue moaremsi (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 HM3y4YeHHsl MOATEMBI — 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€ M3y4alld MOJATEMY U MIPEepBaI U3yUEHHE, TO 3/1€Ch BbI MPOJIOJDKUTE U3YyUEHHE C TOTO

MecTa, Ha KOTOPOM OCTAaHOBWJIMCH B IIPOIUIBIN pa3s.

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).

Pucynok 6 — Ilepexoo k uzyuenuro noomemoi

Haunercs nuanor c [Ipodeccopom (pucyHok 7), B Iporiecce KOTOPOro Bbl MOXKETE IIIar 3a I1aroM
M3Y4YUTh METOJMYECKUN MaTepuasl, COOTBETCTBYIOIIMN BbIOpaHHOM moareme. Bce Bamm maru mo

HU3YYCHUTIO 0T06pa>1<a10Tc;1 B HI)KHEH YacTH 9KpaHa B BHAC KPYKOYKOB (TCKyH_II/Iﬁ moiar

OTMEYeH D)



Bokpyr conHua 3emns

BpaliaeTca no Kpyrosoi opbure,
nonHbIi 060poT coBepwaeTcs 3a
1 roa. 3eMHas ocb He
BEPTUKaNbHA, OHA HAKNOHEeHa
nog, yriom 66,5° k opbure, yro...

Pucynok T — Uzyuenue mamepuana noomemul 8 hopmame ouanoea

[Ipoutute nnpopmaiwio ot [Ipodeccopa u HakMKUTE HA OKHO ¢ HH(DOpMaLuei (PUCYHOK 8).

Bokpyr conxua 3emns

BpalWaeTcs no Kpyrosoi opbure,
# o6opor cosep (%))

1 roa. 3eMHan ock He

BepPTHKANbHA, OHa HaKNOHe!

noa yrnom 66,5° k opéure, yro...

Pucynox 8 — Ilepexoo k cnedyrowemy waey usyderus noomemsl

Ha 9KpaHC IMOABUTCS HOBasA I/IH(I)OpMaI_II/IH IO MoATEME. HpOI;'I,Z[CHHBIe maru 6yIIYT OTMCUYCHBI

raJIouKou Q (pucyHok 9).



Pucyrnox 9 — Bmopoii wae no uzyuenuro noomemsl yCneutHo npouoeH

Ha nro0om mare M3y4YCHHU IMOATEMBI Bbl MOKETC BEPHYTHCH.

— nHa ['maBHbI# kpaH (pUCyHOK 1), Ha)kaB KHOIKY ;

— Ha 3KpaH MoATeMbI (pPUCYHOK 5), HaxkaB Ha CTPEJKY B BEpXHEH yacTu skpaHa (pucyHok 10).

Hebecrbie mena: epauieHue 3emnu 6okpyz ConHua -

Pucynox 10 — Knonka nepexooa k 3xkparny noomemol

KOFI[a BCsi HHq)OpMaIII/ISI I10 IOATEMC IMPOYrTAaHa, BBl CMOXKETC!

— «Bpamas 3emnro BokpyT CoiHIIa», U3ydaTh SBJICHHE CMEHBI BpEMEH Io/ia Ha TUIaHeTe;

— 3a/aBas OIpe/IeIICHHBIN JCHb rojia, HaOI0JaTh MOJIoKeHHe 3eMiin oTHOcuTebHO COJHIIA B
ATOT JIeHb U HA000POT — «IepemMerias 3eMITI0 TI0 €€ OpOuTe», y3HaBaTh MO KAJIEHIapIO JIEHb
rojia, COOTBETCTBYIOUIHI MOJI0KEHHUIO TUIaHETHI;

- BI)I6paB TOYKY Ha INIAaHCTE, CICAUTH 3a TCM, KaK B TCUCHUC I'OJa B STOU TOYKE MEHSIETCS

TEeMIIepaTypa.

Jlanee BaM MOXKET OBITh MPEIOKEHO U3YyUHTh CBS3aHHBIC C MMOATEMON 00BEKThI (pUCYHOK 11).

[TompobHOe ommcanue peknMa H3y4eHUs 00BEKTOB MPUBEACHO B 1. 3.4 «PexnM n3ydeHus: 00bEKTOBY.
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Heb6ecHble Tena: Bpawenue 3emnu Bokpyr ConHua

Pucynox 11 — Hzyuenue ob6vexmos

3.4 Pexxum u3yuyeHusi 00beKTOB

B pexxum n3ydeHust 00beKTOB BB MOXKETE MEPEHTH ABYMsI CIOCOOaMHU:
— BO BpeMms m3y4eHus monaremsl B (opmate «amanora c¢ IIpodeccopom» (cMm. 3.3 «Pexum

HU3Yy4YCHUA HOHTGMBI») .

— Ha)XkaB KHOIIKY fl Ha HKpaHe noATeMbI (PUCYHOK 5).

B sTtom pexume oToOpaxkaroTcsi 0OBEKTHI, CBA3aHHBIE C TOJITEMOHM, a HaJ HUMHU — 3HAKHU
Bompoca. Beibepure 0OBEKT NIl U3yUCHUS] M HAXMHUTE Ha caM OOBEKT WM 3HAK BOMPOCA HAJl dTUM

00BEKTOM (pHCYHOK 12).
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He6ecHbie Tena: Bpawenune 3emnu sokpyr ConHua

Pucyrnox 12 — Bvibop obvexkma 0151 uzyuerus

Otkpoetcst uHpOpMaIHs 00 00bekTe (prUCyHOK 13).

Pucynox 13 — Uzyuenue evibpannozo obvexma

3/1ech Bbl MOXETE€ M3YyYUTh METOAMYEecKylo MH(opmanuio o0 oObekTe. Ecnm Bech TEKCT He
MOMEIIAETCS] HAa OTBEIEHHON JUIs HEro oOJIACTH, MPOKPYTUTE €ro C MOMOIIbIO MOJ3YHKA CIpaBa OT

TCKCTA.
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Ha oObekre MOryT pacmosiaraThbCsi MHTEPAKTUBHBIC TOYKH, NPU HAaKATHH HAa KOTOpPHIE BBI
YBUJUTE JIOTIOJHUTENBbHYI0 HH(popManuio o0 oTnenbHOM wacth oObekTa. [lpu Haxkatum Ha
MHTEPAKTHUBHYIO TOUKY PSJIOM C 0OBEKTOM OTOOpaKaeTCs:

— mnosicHsomas uHpopMaiys (BO3MOXKHA MPOKPYTKA TEKCTa, €CIM €ro 00beM IMpEBBIIIAET

3aJJaHHYI0 00JIaCTh SKPaHa);

— u300pakeHHe/BUIEO;

— KHONKHU (CTPEJNKH), PU HAXKATUU HA KOTOPHIE OCYIIECTBIISIETCS MEPEeXoJl Ha CIETYIOUIYIO

MHTEPAKTUBHYIO TOUKY.

HpI/I CYHICCTBOBAHHUHU HCCKOJIBKHUX BHUJI0B OAHOI'O 00BEKTa BBl MOXKET MEPCKIYATECA MEXKIAY
HHMHU. Fanepeﬂ BUJ0B, COOTBCTCTBYIOIINX OJHOMY 06’LeKTy, 6y,Z[CT OT06pa)KaTBC$I o 00BEKTOM. HpI/I
HaXaTuM Ha I/I306pa)KeHI/Ie JIEBOM KHOIIKOM MBIIIM WA MHaJIbLiEeM IIpHU HCIIOJIB30BAHUKU CCHCOPHOI'O
9KpaHa IMpOUCXOJUT CMEHA MOJICIN 00BeKTa B pa60qel71 obnactu. Ecnu CyLIECTBYCT OoubIIIe YCTBIPEX

BHUJIOB Y 00BEKTA, BOCIOJIB3YHTECH TPOKPYTKOM.
CrpaBa oTOOpa)xaercss CIHCOK BCEX OOBEKTOB IMOATEMBI. YK€ H3YYCHHBIE BaMH OOBEKTHI
OTMEYEHBI TATOYKOU .Il . BBl MOXeTe BRIOpATh JTF000H APYTOit OOBEKT U MEPEUTH K €r0 U3YUCHHUIO.

[To okoHUaHWU U3YYEHUST OOBEKTA HAKMUTE . [IpunoxxeHue BepHET Bac K BEIOOPY 0OBEKTOB

(pucyHnok 12).

3aKOHYUTH WUIIH npepBaTb NU3YUCHUC 00BEKTOB BbI MOXXCTC, Ha)KaB ((33.BepIJ_II/ITB HU3YUCHUCH. Brl

BEPHETECh K IKpaHy MOATEMbI (PUCYHOK 5).

Bo BpEMs H3YUCHUS O00OBEKTOB BBI TAK)KE MOXKETE BCPHYTBHCA Ha I'maBHEBIM OKpaH — KapTy

(pucyHoK 1), HaxkaB KHOIIKY .

3.5 Pe:KxuM BBIIIOJTHEHNS 321aHUA

B pexuM BBITIONTHEHHS 33/1aHUSI BB MOXKETE MEPEHTH ABYMsI CLIOCOOAMHU:
— BO BpeMms H3y4eHHs moarembl B ¢opmare muanora ¢ IIpodeccopom (cm. 3.3 «Pexum
U3Y4YEHHUS IOATEMBI»);

— Ha)kaB Ha Ha3BaHME 3aJ[aHUs Ha SKPaHe MOATEMbI (PUCYHOK b).

B 1000 MOMEHT BEIITOJTHEHUS 3aaHusA BBl MOXKETEC BCPHYTHCA K Hadally €TI0 BBIITOJHCHHA,

Ha)kaB KHOTIKY @

13



Koraa ycnenrHo npoiieHsl Bce 3Tarbl 3aJaHusl, BBl BEPHETECH K 3KpaHy MOJITEMBbI (PHCYHOK 5).
BrI Takke MoxkeTe B 1H000H MOMEHT MPEKPATHTD BBIIIOJHEHHUE 3aJaHNUS U BEPHYThCS:

— Ha I'nmaBHBINM 3kpaH (pucyHOK 1), HaxkaB KHOIIKY , a 3areM — KHonky «Ha xaprty»

(pucynok 14).

Pucynox 14 — Bozgpawenue na kapmy

— WM HA 3KpaH MOATEMBI, HA)KaB HA CTPEJIKY B BEpXHEW YaCTH dKpaHa.
[Tpu 3TOM, eciy BBI MIPOIUIA XOTsI OBl OJIMH IIIar, BBIOJIHSS 3a/laHue (HarmpuMep, XOTs Obl
OJIMH pa3 OTBETHJIM Ha MEPBBIA BOMPOC), TO MPU HAKATUU HA CTPEIKYy HIDKE OyayT
0TOOpaXeHbI JOMOMHUTEIbHBIe KHONKH. [Tpu HakaTuu Ha kHOMKY «IIpepBaTh 3amaHue» BB
BepHETECh K JKpaHy mnonareMbl. [lpm HaxkaTum Ha KHONMKY «OCTaTbCs» BBl MOXKETE

MMPpOAOJIKUTE BBIMTOJIHCHUEC 3aJaHUs.
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