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1 OO011ee onucanue

[Iporpammuoe obecnieuenrne «Mosaynnb kK BupTyanbHol J1abopaTopuul Ui HAYaJIbHOW IIKOJIBI
«Oxpyxaromuii Mup», pasaen «HeOecHple Tena: co3Be3gus» (najiee — Moayinb) NpeaHa3HaueH AJs
J0CTyna K MarepraiaM noaremsl «CoslHeUHast CucTeEMa» U3 cocTaBa TeMbl « CO3BE3AUSY.

Monynb (QYHKIHOHUPYET COBMECTHO C MpOrpaMMHBIM obecrieueHueM «BuptyanbHas
nabopaTopust JUIsl Ha4abHOM MIKOJIBI « OKpyxarouuii Mupy» (nanee —IIpunoxxenue). Moynb BMecTe
c IlpwioxeHueM sBisieTCS HWHTEPAKTUBHOM cpenod s u3yuyeHus noxareMel «Co3Be3nus» U
BBITIOJIHEHUS 3aJJaHUi U ONBITOB B pamkax mnpenmera «Okpyxatouuit mup» ¢ 1 mo 4 kmnacc. B
[IpunoxkeHnu U MoAyJe MpelyCMOTpEeHa elIuHas cuctema HaBurauuu no teme «HebOecHble Tena» u

moaATEMCE ((CO3B€3,Z[I/IH>>.

Monynb obecrieunBaeT:

— BBINOJIHEHHE Ta0OPATOPHBIX paboT mo npeamery «OKpyx)arommii Mup», pasaen « HebecHsie
TeJa: CO3BE3AUS» C UCTIONb30BaHueM [IpuitoskeHus;

— (YHKIMOHAIBHOCTH AJIs U3y4eHus noareMol «Co3pe3aus» B (hopMare Auanora;

— (ysKIMOHANBHOCTD A U3y4eHus: moareMsl «Co3Be3nus» B ¢popmare CBOOOJHOTO BHIOOPA
O0OBEKTOB JIJISl KX H3YUYCHHUS;

— TMPOCMOTP KapThl 3BE€3THOTO HeOA C CO3BE3AMSIMHU.

— MPOCMOTP MOJENEN CO3BE3INI;

— TMpOCMOTP (PUTYp KUBOTHBIX, IEPCOHAKEH, COOTBETCTBYIOIIUX CO3BE3AUIM;

— (pyHKIIMOHANBHOCTD ISl H3YYSHUST METOAMYECKONH HH(POPMAITUHN O CO3BE3TUSX;

— HWHTCPAKTHUB 110 OIIPCACICHUIO Ha3BaHUM CO3BE3OUML.

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

paMKax NU3yUCHUA TOATCMbI ((CO3B63I[I/I$I>).



2 CucremMHble TpeOOBaHMS

MuHMManbHBIE CHUCTEMHBIE TpeOOBaHMS Uil NPOrpaMMHOro obecredenus «Moaynb K

BupryansHoii 1abopatopuu i HadyanbHOM MKOJbI « OKpyIKaloImui MUpy», pazaen pasaen «HebecHbie

TEJia: CO3BE3AU».

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 nnm HoBee / Radeon HD 7000 cepuu nim HoBee.
Pa3zpemenne 3xpana: 1920x1080 / 1920x1200 u Oonbuie (4K u Retina skpansl TpedyroT
BHJICOKAPTHI OOJIBIICH MOITHOCTH 1T KOM(POPTHOM pabOTHI).

Momnep:xuBaembie Opaysepbl: Chrome, Sunexc.bpayzep, Opera 44+, Firefox 51+,
Edge 79+, Safari 15+.

IonnepxxuBaemMble onepanuoHHble cucteMbl: Microsoft Windows 7 (x64 Bepcun) wiu
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 5KpaH, HA KOTOPOM OTOOpa)kaercs Kapra co
BceMu TeMamu [Ipunosxenus. Boioepute remy «HeOecHbie Tenay, HaxkaB Ha Ha3BaHUE ITOU TEMBI JICBOM

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

W

. E a - ~ ST
G Tt aaa L Ny e Qo A
e ~ . BERREES S s e

o ———

Pucynok 1 — Beibop memvl

Pakypc kamepsl, Onarojgaps KOTOpOMl Bbl BHAWTE Bce, YTO Mmpoucxoaut B IlpunoxkeHuw,
MIEPEMECTHUTCS ¢ KapThl BBEPX — B KOCMHUYECKOE POCTpaHcTBO. [lepes BaMu 0TOOpa3uTCst SKpaH TEMBI

«HeOecHble Tena», U BbI MepeiieTe B PeXKUM HABUTAIIUH 1O 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 Be10op noareMsbl

Ha 9KpaHC TCMbI «HebecHble Tema» BBI6CpI/ITC noaTeMy ((COSBCSIII/IH», Ha)XaB Ha €€ Ha3BaHUC

JICBO¥ KHOTIKO# MBIIIH WITH MAJBIEM IPH HCIOIb30BaHUN CEHCOPHOTO 3KpaHa (PUCYHOK 4).
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Pucynox 4 — Bvibop noomembi

Pakypc kamepsl epeMeCcTUTCS CO BCEr0 KOCMUYECKOI0 IIPOCTPAHCTBA Ha Psl co3Be3auil. Ilepen
BaMHU O0TOOpasuTcs dkpaH monrembl «Co3Be3nus», M BbI MepeiieTe B OCHOBHOW PEXUM IOJITEMBI

(pucyHOK 5).

HebecHble mena: Co3ge30

Co3se3aus 04eHb KpacuBbl.
Kaxabiit pas paayiocs, Buas

Ha Hebe. Mo3HaKoMUMCS € HU

Pucynox 5 — Dxpan noomemvt «Coszsezousy

31ech BB MOJKETE:

— MPOYMTATh KpaTKOe omnucaHue moaremsi (1);



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

JIEHCTBHE C UKOHKOM g DTOT hopMaT BKIIIOUALT B ce0s1 YTCHHE HHPOPMAIIHH 110 TOATEME,

HU3Yy4YCHUC 00BEKTOB M BBIIOJIIHECHUE 3aJaHus,

— MEpPEe’TH B PeKMM BbINOJHeHHs 3aaaHus (3), BEIOpaB JACHCTBHE ¢ MKOHKOMN o Ecimn

3aJlaHue YK€ BaMH BBIIIOJIHEHO, OHO OTMEUEHO UKOHKON ;

— TICpEHTH B PeKUM CBOOOTHOI0 HM3y4YeHHsl MOATEMBI — O3HAKOMHUTHCS C OOBEKTaMU,
CBSI3aHHBIMU C MIOJTEMOM, U TIOYMTaTh HH(OpMAIHIO 0 HUX (4);

— MEepe’TH K u3ydeHuro noAareMsl (5). 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 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 xk uzyyenuro noomemol

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

HU3YYCHUTIO OTO6pa)KaIOTC$I B HI)XKHEH 4YacTHh 9KpaHa B BHJAC KPYKOYKOB (TCKyIJ_II/Iﬁ moiar

OTMEYEH D).
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NPO®ECCOP

Coseesaue OpuoH - camoe

npeKpacHoe Ha BCEM HOYHOM
Hebe. UmeeT B cebe o4eHb ApKue
C EL "
BK/IIOUYUTL (DAHTA3UI0 ~ MOXKHO C
NerkocTbio NPOrNAAeTb HUrypy...

Pucynox 7 — Hzyuenue mamepuana noomemsi 8 hopmame ouano2a

[poutute nupopmario ot [Ipodeccopa u HakMKUTE Ha OKHO ¢ HH(DOpMaLuei (PUCYHOK 8).

Cossezaue OpuoH - camoe

PeKpacHoe Ha Bcem
Hebe. Umeer B cebe oueHb apkue
C T "
BKNIOYHTL PAHTA3UIO = MOXHO C
NEerkocTLio npornaaeTs huryp

Pucynok 8 — Ilepexoo k credyrowemy wazy uzyueHus nOOmembl

Ha skpane nosiButcst HoBast mHGopManus no noxareme. Ilpoiiaennsie maru OyayT OTMEUYEHBI

TaJIOYKON (pucyHok 9).



Pucyrnox 9 — Bmopoii wae no uzyuenuro noomemsl yCneutHo npouoeH

Korna Bcs mHpOpMaIus 1Mo moATEeME MPOYUTaHA, BaM MOXET OBITh MPEAJIOKEHO H3YYHTh
CBsI3aHHBIE C TOATEMOM 00bekThI (prcyHOK 10). M3yuute Bce 00bekThl. [ToapoOHOE Onrcanne pekuMa

M3y4YeHUs 0OBEKTOB MPHUBEACHO B II. 3.4 «PexuM u3ydeHuss 00beKTOBY.

He6ecHble Tena: co3sesauns

Pucynok 10 — Uzyuenue o6vexmos

[Tocne n3yueHns: 0ObEKTOB BaM MOXKET OBITh MPEATI0KEHO BBIMOIHUTH CBA3aHHOE C TOITEMOM
3amanue. [loapoOHOE omnucaHWe peXuMa BBITIOJNHEHUS 3a7aHusl npuBefAeHO B 1. 3.5 «Pexum
BBITIOJTHEHUS 3aTaHUSD.

[Toce ycremnHoro BHINOIHCHUS 3a1aHUs BbI BEPHETECH K dKpaHy MOJATEMbI (PUCYHOK D).

Bbl Takke Mokere Ha JIOOOM Iare HU3YYCHUSA TIOATCMBI BCPHYTBHCA HaA I'naBHBII OKpaH

(pucyHoK 1), Ha)kaB KHOITKY .
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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 SKpaHe moATeMbI (PUCYHOK 5).

B aToM pexumMe 0ToOpakarTcs 00bEKThI, CBSI3aHHBIC C MOATEMOM (B OIMCHIBAEMOM MOJTYJIC —
3TO co3Be3/usl Ha (POHE KOCMHUYECKOTO MPOCTPAHCTBA), a HajJ HUMHU — 3HaKHU Bompoca. Beibepure

OOBEKT I H3YyUCHHS U HAXKMHUTE Ha caM 00BEKT MJIM 3HAK BOIPOCA HaJl 3TUM 00beKTOM (pucyHok 11).

HebecHbie Tena: cossesausa

Pucynox 11 — Beibop ob6vexma 0151 uzyyerus

OTtkpoetcs uHpopmaius 00 00bekTe (PUCYHOK 12).
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Pucynox 12 — Uzyuenue viopannozo obvexma

31ech Bbl MOXKETE M3Yy4UTh METoAUYecKyro MHpopMmanuio o6 oobekre. Ecin Bech TekcT He
MIOMEINIAETCS] HAa OTBEJICHHOMN Ul Hero oOJIaCTH, MPOKPYTUTE €ro ¢ MOMOIIbI0 MOJ3YHKAa CHpaBa OT
TEKCTA.

Ha o0bektre MOryT pacmojaraTbCsi WHTEPAaKTUBHBIE TOYKH, MPH HAXKaTHM Ha KOTOpPHIC BBI
YBUJIUTE JIOTIOJIHUTENbHYI0 HH(popManMio 00 oTaenbHOM wactu oObekra. Ilpu Haxkatum Ha
MHTEPAKTUBHYIO TOUKY PSJIOM C 0OBEKTOM OTOOpa)kaeTcs:

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

3aJJaHHYI0 00JIaCTh SKpaHa);

— u300pakeHune/BUIEO0;

— KHONKHU (CTPEJKH), MPU HAXKATUM Ha KOTOPHIE OCYIIECTBIISIETCS MEPEeXo]l Ha CIEIYIOLIYIO

HHTCPAKTUBHYIO TOUKY.

[Tpu cymiecTBOBaHUU HECKOJIBKMX BHJIOB OJIHOTO OOBEKTA BbI MOXKETE MEPEKITI0YaThC MEXITY
HUMH. ["ajepest BUJI0B, COOTBETCTBYIOIIUX OJTHOMY 00BEKTY, OyeT oToOpaxarbes oj oobekToM. [lpu
HaXaTuu"u Ha I/I306pa)KGHI/Ie JIEBOM KHOITKOM MBI WU najbaeM MIpH HCIOJB30BaAHWMH CCHCOPHOI'O
9KpaHa MPOUCXOAUT CMEHa Mojieln 00bekTa B pabouei obnactu. Eciu cymectByer Oosiblie YeThIpex

BUJIOB Y 00BEKTA, BOCIIOJIB3YHTECh IPOKPYTKOM.
CrpaBa oTOOpaxaercss CIHUCOK BCEX OOBEKTOB IMOATEMBI. YKE€ W3YYCHHBIE BaMU OOBEKTHI

OTMEYEHBI TAJIOUKOI .II . Bbl MoskeTe BbIOpaTh J11000i1 1pyroit 00bEKT U MEPENTH K €ro U3yUSHHIO.
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[To OKOHYaHUH H3YYCHHUS 00BEKTAa HAKMHUTE . [TpunoxeHue BepHET Bac K BBIOOPY OOBEKTOB
(pucynok 11).

3aKOHYMTH WU MPEPBATh U3yUCHUE OOBEKTOB BbI MOXKETE, HAKAB «3aBEPIIUTh U3yueHHE». BbI
BEPHETECh K IKpaHy MOATEMbI (PUCYHOK 5).

Bo Bpems u3yueHusi 0OEKTOB BbI TAK)KE MOKETE BEpHYThCs Ha [ aBHbIH dKkpaH (pUCYHOK 1),

HaXkaB KHOIIKY .

3.5 PexuM BBINOJTHEHNS 32JaHUA

B pexxuMm BBITIOTHEHUS 3a/I1aHUS BBl MOXKETE TIEPEHTH JBYMsI CIIOCOOAMHM:
— BO BpeMs u3ydeHus noareMbl B (opmare nuanora c Ilpodeccopom (cm. 3.3 «Pexum
W3YYCHUS MTOATEMBI»);

— HaXXaB Ha Ha3BaHUe 3ajaHus (3) Ha IKpaHe MOATEMbI (PUCYHOK 5).
Bce miaru 1o BBIMOJIHEHHUIO 3aJIaHKsI OTOOPAKAIOTCS B HIDKHEH YacTH YKpaHa B BUJIEC KPY)KOUKOB

(pucynok 13). Tekymuuii mar oTMe4eH ﬂ

& | Hebectbie mena: Co3ee:

Kaccuones

BepHo! 310 u

OZIHO M3 30AMAKANbHbIX
CO3BE3AWNA.

Pucynok 13 — Pesxcum vinonuenus 3a0anus

I[J'IH BBITIOJIHCHUSA 3aJaHUs CHCHYﬁTC PEKOMCHAAIWSAM Ha 3KpaHC HIIN HaKUMalTe KHOIIKU

«Haunem», «SIcHo», «Jlanee» u T. 1. Y CHenrHo NpoMaeHHBIN mar OyaeT OTMEYEH rajJouyKou .i‘
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B MMpONHECCCC BLIIIOJHCHHUA 3aJJaHUS Bbl CMOIKCTC COIIOCTABUTDH BBIGpaHHBIe CO3BC31Usd C HX

Ha3BaHUAMMU.

B m1060ii MOMEHT BBIITOJIHEHHUS 3alaHus Bbl MOXCTC BCPHYTHCA K Hadally €TI0 BBIIIOJHCHHA,

Ha>XaB KHOIIKY @

Korma ycreniHo npoiiieHbl Bce 3Tarbl 3a7aHusl, Bbl BEPHETECh K KPaHy MOJATEMbI (PHCYHOK 5).

BEI Takke MOXKETE B JIFOOOH MOMEHT IPEKPaTUTh BBINIOJIHCHUE 3a1aHNA U BEPHYTHCA:

— Ha [maBHBINA 3KpaH (PUCYHOK 1), HaKaB KHOIIKY , a 3atreM — kHomnky «Ha kaprty»

(pucynok 14).

Pucynox 14 — Bozspawenue na kapmy

— WJIM Ha 3KpaH MOJTEeMbI, HA)KaB Ha CTPEJIKY B BEpXHEH 4acTu dKpaHa (pucyHok 15).

v . e yp v ..,___ :
@J He6ecHbie mena: Co3ee3dus

Pucynox 15 — Knonka nepexooa k 3xkpary noomembl

ITpu 3TOM, ecnu BbI MPOILLTH XOTS OBl OJUH IIar, BHIIOJHI 3a/laHie (Hampumep, XoTs Obl
OJIMH pa3 OTBETWJIM Ha MEPBBIH BOMPOC), TO MPU HAKATUU HA CTPEIKY HIXKEe OyayT

0TOOpaKEHBI TOTIOTHUTENIbHbIE KHOMKH (pUCYHOK 16):

Mpepeatb 3apaHue OcTatbcH

Pucynox 16 — Knonku noomeepaicoenust u ommenvl
8036paujeHusi K 9KpaHy noomemol

IIpn Haxkatum Ha kHONKY «IIpepBaTh 3amaHue» BBl BEPHETECh K dKpaHy noaremsl. [Ipu

HaXaTu Ha KHOIIKY «OcTaThCa» BB MOJKETE MMPOAOJIKUTE BBITIOJIHCHUEC 3aIaHUs.
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