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1 OO011ee onucanue

[Iporpammuoe obecnieuenrne «Mosaynnb kK BupTyanbHol J1abopaTopuul Ui HAYaJIbHOW IIKOJIBI
«Okpyx)aromud Mup», pasaen «PacreHus: 4acTH pacTeHHs, UX OCHOBHBbIC (YHKIHMH» (nanee —
Monynp) npenHasHaueH JUid JOCTylla K MaTepuanaM mnoATembl «YHacTu pacTeHus, WX OCHOBHBIE
byHKIUN» U3 cocTaBa TeMbl «PacTeHus .

Monynb (QYHKIHOHUPYET COBMECTHO C MpOrpaMMHBIM obecrieueHueM «BuptyanbHas
naboparopust A HaYaIbHOW MIKOJIBI «OKpyx)atomwmii Mmupy» (nanee —IIpunoxenue). Moayiab BMecTe
¢ IlpunoxxeHneMm sBIsETCA MHTEPAKTUBHOM CpeloOW Uil M3ydeHHus noaremel «Hactu pacteHus, UX
OCHOBHBIE (DYHKIIMU» U BBHIIOJHEHUS 33JaHUI U OIBITOB B pamMKax npeamera «Okpyxaromuii Mup» ¢ 1
no 4 xnacc. B Ilpunoxenun u Mopgyne mnpeaycMOTpeHa eAuHasi CHUCTeMa HaBUTALMM 10 TeMe

«Pacrerus» u monreme «YacTu pacTeHus, UX OCHOBHBIC (D)YHKIIAN.

Monynb obecrieunBaer:

— BBINIOJIHEHHE JTAOOPATOPHBIX padboT 1o npenmMery «OKpyx aromui Mupy», pasaen «PacteHus:
JaCcTH PACTCHUS, UX OCHOBHBIC (DYHKIIMHY C HCIOIb30BaHUEM [IprnoxeHus;

— (YHKIHMOHATBHOCTD JJI U3YYCHHUS MOATEMBI «YacTu pacTeHus, MX OCHOBHbIC (DYHKIIHH» B
dbopmare nuanora;

— (YHKIMOHAIBHOCTh AJI1 U3YUYCHUS MOATEMBbI «YacTu pacTeHus, X OCHOBHbIE (DYHKIIHN» B
(dbopmate cBOOOIHOTO BBIOOpA OOBHEKTOB;

— (YHKIMOHATBHOCTH JAJISI U3YUYEHHUS METOJUYECKON WH(GOPMALMK O YacTAX PACTeHUU U UX
GyHKIMX;

— TPOCMOTP MOJENN CTPOCHUS paCTEHMUS;

— MHTEPAKTUB M0 PACCTAHOBKE YacTel PacTeHUN;

— HWHTCPAKTHUB 10 HAUMCHOBAHHWIO YaCTH paCTeHI/II\/'I.

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

paMKax NU3yUCHUA TOATCMbI «Yactu pacTCHUsA, X OCHOBHLIC (I)yHKI_[I/II/I».



2 CucremMHble TpeOOBaHMS

MuHMManbHBIE CHUCTEMHBIE TpeOOBaHMS Uil NPOrpaMMHOro obecredenus «Moaynb K

BupryansHoit mabopaTopun st HadanbHOM MIKOJIbl «OKpYKaloImui Mup», pasaen «Pacrenus: yactu

pacTC€HuA, UX OCHOBHBIC (bYHKHI/II/I»:

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.
Pa3zpemenne 3xpana: 1920x1080 / 1920x1200 u Oonbuie (4K u Retina skpansl TpedyroT
BHJICOKAPTHI OOJIBIICH MOITHOCTH 1T KOM(POPTHOM pabOTHI).

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

IonnepxxuBaemMble onepanuoHHble cucteMbl: Microsoft Windows 7 (x64 Bepcun) wiu
BBIIIIE C MOAePKKOil npaiiBepoB WebGL 2.0, MacOS X Snow Leopard 10.6 uiau Bbiiiie ¢
nojaepxkoi  apaiiBepoB WebGL 2.0, Linux wmmm Debian ¢ mommepkkoit npaiiBepoB

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 [Ipunoxenus. Boibepure Temy «PacteHus», HakaB Ha Ha3BaHHME HTOW TEMBbI JIEBOM

KHOTIKOM MBIIIN WM MAJIBIIEM TIPU UCIIOJIb30BAaHUU CEHCOPHOTO 3KpaHa (PUCYHOK 1).
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Pucynok 1 — Boibop memvi

Pakypc kxamepsl, Omaromapss KOTOpOW BBl BHAWTE BCe, YTO mNpoucxoauT B [lpunoxenwuw,
MEPEMECTUTCS ¢ KapThl CO BCEH KapThl HAa MOJSHY Ha Oepery o3epa. Ilepen Bamu 0TOOpasuTCs IKpaH

TeMbl «PacTeHus», U BBI lIepeliieTe B PEIKUM HaBUTallUK MO TeMe (PHCYHOK 2).
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Pucynok 2 — Oxpan memor « Pacmenusy

SI[GCB BbI MOXKETC IIPOCMOTPETH IIOJIHBIM CITHCOK IMOATEM, COOTBETCTBYIOIIHUX BLI6paHH01>i TEMCE.

Jlanee MOXHO BBIOpaTh MOATEMY W TEPEUTH K HEH WM BepHYTbCs Ha [naBHbIA dKkpaH (prcyHOK 1),
Ha)kaB KHOIIKY .

[IpolineHHble BaMU MOJTEMbI OTMEUYEHBI TAIOYKOMN .
BHu3y skpaHa (pUCyHOK 3) MHIMKATOP OTOOpa)kaeT KOJIMYECTBO M3YYEHHBIX BaMH TTOATEM

OTHOCHUTCIBHO KOJIMYCCTBA BCCX IMOATEM B COCTABC TCMbI «Pacrenusy.
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Pucynox 3 — Hnouxamop uzyuenus noomem

3.2 Bb16op nmoaTemMbl

Ha OKpPaHC TCMbI «PacteHusy BBI6CpI/ITe noaTeMy «Yactu pacTCHUA, X OCHOBHBIC (I)YHKLII/II/I»,
Ha)kaB Ha €€ Ha3BaHME JICBOM KHOIKOIN MBIIITN HIIN MaJIbUCM IMPHU HUCIIOJIB30BAHUWU CECHCOPHOT'O 3KpaHa

(pucyHok 4).
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Pucynok 4 — Bvibop noomemwi

[lepen Bamu 0TOOpaA3UTCs 3KpaH MOATEMBI «HacTH pacTeHUs, UX OCHOBHbIC (DYHKIIUH», U BBI

nepeiieTe B OCHOBHOM PEXHUM MOATEMBI (PUCYHOK 5).
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Pucynox 5 — Dxpan noomemwvr « Hacmu pacmenus, ux oCHo8Hbie PYHKYUUY

311eCh BBI MOYXKETE:

— MPOYMTATh KpaTKoe omucanue moaremsl (1);



— TEepelTH B peskKuM HM3ydeHHusl moaTemMbl B ¢opmate auanora c I[Ipopeccopom (2), Haxkas

KHOIIKY C UKOHKOH e 3toT opmar BKIItOYAET B ceOs YTeHHEe HH(OPMAIUH IO MTOATEME,

HU3Yy4YCHUC 00BEKTOB M BBIIOJIIHECHUE 3a/1aHusA,

— MEpEeTH B pesKNUM BbINOJTHEHUs 3a1aHus (3), HaKaB KHOIIKY C UKOHKOM @ Ecnu 3ananue

y>K€ BAMHU BBIIIOJITHEHO, OHO OTMEUYEHO I'aJIOUKOMN .;

— IEpPEeUTH B PeKUM CBOOOAHOI0 M3yYeHHMs NOATEMbI — O3HAKOMHUTbCA C OOBEKTaMH,
CBSI3aHHBIMU C ITOJITEMOM, U MOYUTATh HHPOPMALUIO 0 HUX (4);

— TepeiTH K u3ydeHuro noaremsl (5). DTo AelcTBHE OTAMYACTCS OT ACUCTBHS (2) TEM, YTO €CIIU
BbI YK€ U3y4alld IOITEMY U IIPEPBaIN U3YyUEHHE, TO 3/1€CH BbI POJIOJKUTE U3YyUEHHE C TOTO

MECTa, Ha KOTOPOM OCTaHOBHWJIMCH B HpOH.IJ'II:-Iﬁ pas.

Bbl Taroke MokeTe BepHYThCs Ha [1aBHBIN 3kpaH (pucyHok 1), HaXkaB KHONKY B JIEBOM

BEPXHEM YTy 3KpaHa.

3.3 Pexxum u3yyeHusi MOATEMBI

UroObl MepeiiTH B PEKUM HM3YYCHHUS MOATEMbI, HA 3KpaHe MOATEMBbI (PUCYHOK 5) HakMHTE

KHOTIKY C HKOHKOM g (pucyHoK 6).
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Pucynox 6 — Ilepexood k uzyyenuro noomemul

Haunercs nuanor ¢ [Ipodeccopom (pucyHOK 7), B IIpoliecce KOTOPOTO BbI MOKETE IIIar 3a [I1arom
M3yYUTh METOJAMYECKUN MaTepHall, COOTBETCTBYIONIMN BBHIOpaHHOW moaTeme. Bce Bamm marm mo

M3YYEHHIO OTOOpa)kaloTCS B HIDKHEW YacTH OKpaHa B BHJE KPYKOYKOB (TEKyIIMH IIar

OTMEYCH D).



@Q Kak yusem pacmenue?
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Koprem Hasvieaiom
gez2emamusHbIii op2aH
pacmeHus, obnadarouiuii
0CeebIM CMpPOeHUEM,
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Pucynox 7 — Hzyuenue mamepuana noomemsi 8 hopmame ouano2a

[pourute nubopmManuio ot [Ipodeccopa u HaXMUTE Ha OKHO ¢ HHMOpMalHeit (pUcyHOK 8).

Koprem wazvieaiom
gezemamueHbiil op2ax
pacmenus, o6nadarowuil
0CesbIM CMpoeHUeM,
paduansroil cummempued,..
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Pucynok 8 — Ilepexoo k credyrowemy wazy uzyueHusi nOOmembl

Ha skpane nosiButcs HoBast uHdopmanus no noareme. [IpolineHHble maru OyayT OTMEYEHbI

rajouKon (pucyHoK 9).



Pucynok 9 — Bmopoii wiae no uzyuenuro noomemsl yCneuHo npotoeH

Kornma Bcs mHpOpManusi 1mo mojareMe MpoYMTaHa, BaM MOXKET OBITh MPEIJIOKEHO H3YYHTh
CBsI3aHHBIE ¢ OATEMOM 00bekThI (pucyHok 10). M3yunre Bce 00bekThI. [TopoOHOE OMUcanue pexnumMa

M3y4eHUs] 00bEKTOB MPHUBEACHO B 1. 3.4 «PeXuM H3yueHHst 0OBEKTOBY.

I(Pac_reuug: 4aCTU PacTeHus, UX OCHOBHbIE (YHKLUM

Pucynok 10 — Uzyuenue 06vexmos

[Tocne n3yuenuss 0ObEKTOB BaM MOXKET OBITh MPEJIIOKEHO BBHITOIHUTH CBI3aHHOE C MOJITEMOM
3amanue. [logpoOHOE omnMcaHue pekuMa BBITIOJNHEHUS 3aJaHusl NpuBeAeHO B 1. 3.5 «Pexum
BBITIOJIHEHHS 3aJaHU».

ITocite yCHenHoOro BHIMOJHEHHUS 3aJaHKsl BbI BEPHETECHh K OKPaHy MOATEMBI (PUCYHOK 5).

Bbl Takke Mokere Ha J000OM IIare M3y4eHHUs NOJATEMBbl BEepHYTbCs Ha [JaBHBIM sKpaH

(pucyHOK 1), Ha’kaB KHOITKY .
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3.4 Pe:kxuM n3ydyeHusi 00beKTOB

B pexxum u3ydeHust 00bEKTOB BbI MOXKETE MEPEHTH JBYMSI CIIOCOOAMHU:
— BO BpeMms u3ydeHus mnonarembl B (opmate nuanora ¢ Ilpodeccopom (cMm. 3.3 «Pexum

U3YYEHHUSI IOATEMBI).
Q Ceo6oaHoe uzyuenue
— Ha)KkaB KHOIIKY Ha SKpaHe MOATEMbI (PHCYHOK D).

B atom pexume oToOpaxkaroTcst 00bEKTHI, CBS3aHHBIE C MOATEMOH (B OMHUCHIBAEMOM MOJAYJE —
3TO MOZEJb PAaCTEeHUs ), @ HaJl HUMU — 3HAKU Borpoca. Beibepure 00beKT A1 U3y4eHUs U HAXKMUTE Ha

caM 00BEKT WM 3HAK BOMPOCA HAJ[ STHM 00beKTOM (pHCyHOK 11).

Pucynox 11 — Bweibop ob6vexma 0ns uzyuenus

Otkpoetcst uHpOpMaIHs 00 00bekTe (PUCYHOK 12).
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CTPOEHHE PACTEHUA

Camu 3eneHbie obuTaTeny MIaHETs! COCTONT M3
YacTei, NoA3eMHbIX 1 Ha3eMHbIX. 33 C4eT
KOTOPBIX Le/bHbIA OpraHuaM nuTaercs,
Pa3MHOXAETCA U PYHKUHOHUPYET Ha
NPOTAKEHMU XKHZHEHHOTO Nepuoaa. Mo crebnio
KUBUTENbHAA BAra TPAHCNOPTUPYETCS K APYruM
HACTAM, H3 KOTOPBIE AEAMTCA PACTEHME: IUCTBAM,
uBeTKaM u cemeHaMm. Liserel npepHazHaqexsi ans
PaZMHOXKEHUS, IUCTLA YHACTBYIOT B NHTATENBHOM
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Pucynok 12 — U3zyuenue vibpannoco ob6vekma

31mech BBl MOXKETE M3YyYUTh METOIMYEcKyro mH(popmarmio o6 oObekre. Ecnm Bech TekeT He
IIOMEIIAETCSl Ha OTBEJIEHHOMN Ul Hero o0JacTH, NPOKPYTHTE €ro C IMOMOIIBIO MOJI3YHKa CIIpaBa OT
TEKCTAa.

Ha o0bekte MOryT pacmojaraTbCsi WHTEPAaKTUBHBIE TOYKH, MPH HAXKaTHM Ha KOTOpPHIC BBI
YBUJIUTE JIOTIOJIHUTENBbHYI0 HWHGpOpMamio 00 OTHenbHOM Yacth oObekTa. [lpm Haxkatum Ha
MHTEPAKTHUBHYIO TOUKY PSJIOM C 00bEKTOM OTOOpakaeTcs:

— mosicHsromas uHpopManys (BO3MOXKHa TPOKPYTKA TEKCTa, €CIM €ro OO0BbeM IpEeBBIIIAeT

3a/IaHHYI0 00J1aCTh dKpaHa);

— u300pakeHHne/BHUICO;

— KHONKHU (CTPEJKH), MPU HAXATUU HA KOTOPbIE OCYIIECTBIIAETCS MEPEXOo] Ha CIEAYIOLIYIO

MHTEPAKTUBHYIO TOUKY.

[Ipu cymiecTBOBaHUU HECKOIBKHX BUIOB OJIHOTO OOBEKTa BBl MOXKETE MEPEKII0YATHCS MEKIY
HuUMU. [anepest BUAOB, COOTBETCTBYIOIIUX OJJHOMY OOBEKTY, OyJeT 0ToOpaxkaThes moj o0bekToM. [Ipu
HaXXaTUM HAa W300pakeHHE JIEBOM KHOMKOW MBIIIM WM TMAabIEM MPH HCIOIH30BAaHUH CEHCOPHOTO
9KpaHa MPOUCXOJIUT CMEHA MOJIEIN 00BheKTa B pabouei obnactu. Eciaum cymecTByer Oosbiie 4eThIpex

BHJIOB Y O0BEKTA, BOCMOJIB3YHTECh TPOKPYTKOM.

CmpaBa oToOpaxaercss CIHUCOK BCEX OOBEKTOB MOATEMBI. YK€ H3YYCHHBbIE BaMU OOBEKTHI

OTMEYEHBI TATOYKOU . . Bbl MOxeTe BBIOpaTh TF000H APYTOil OOBEKT U MEPEUTH K €r0 U3YUCHHIO.
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[To okoHYaHNY H3YYECHUST 00BEKTA HAKMHUTE . [Tpunoxenne BepHET Bac K BEIOOPY 0OBEKTOB
(pucynok 11).

3aKOHUYUTH WIH MIPEPBATh U3YYCHHE OOBEKTOB BbI MOXKETE, HAKAB «3aBEPIIUTh U3YUCHHEY». BbI
BEPHETECh K IKPaHy MOJATEMbI (PUCYHOK 5).

Bo Bpems nzyueHusi 0ObEKTOB Bbl TAK)Ke MOXKETEe BEepHYThCs Ha [ J1aBHBIN dKpaH (pucyHok 1),

HaXkaB KHOIIKY .

3.5 PexuM BBINOJTHEHNS 32JaHUA

B pexuM BBINOIHEHUS 331aHUs Bbl MOXKETE IEpeHTH BYMs CLIOCO0aMMU:
— BO BpeMs M3ydeHus mnoaremsl B ¢opmare nuanora c¢ Ilpodeccopom (cMm. 3.3 «Pexum
U3YYEHUS MTOATEMBI»);

— HaXXaB Ha KHOIKY C Ha3BaHHeM 3a1aHus (3) Ha SKpaHe MOATEMbI (PUCYHOK 5).

Bce nraru mo BBIMOIHEHUIO 33JaHKS OTOOPAKAIOTCS B HIDKHEH YacTH SKpaHa B BUC KPYKOYKOB

;
(pucynok 13). Texyiuii mar oTMedeH hd,

Q Cmompum Ha cuanky | aﬁ
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Kakoii aneMeHT usetka ceivac
Bblgenen?
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Pucynox 13 — Peoicum vinonHenus 3a0anust
s BBIMOMHEHMS 3aJaHUs CIEAYUTE PEKOMEHAAUMAM Ha DKPAaHE WIM HAXXUMAWTE KHOIKHU
«Haunemy, «ScHoy, «Jlameey» u T. 1. YcIenrHo NpouIeHHbIN 1ar OyJeT OTMEUEH rajJouKoi .

B MMponeCcCeC BLIMTOJIHCHUA 3aaHNs Bbl CMOXKCTC:
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— H3y4YaTh YaCTH PACTEHUS U UX OCHOBHBIC (DYHKIIUH,

— OIpEaciIATh 110 BBI,I[CJICHHOP'I 4aCTH paCTCHUA €€ Ha3BaHUC.

B n1000# MOMEHT BEIITOTHEHUS 3aaaHusA BBl MOXKETC BCPHYTHCA K Ha4daly €ro BBIIIOJIHCHUA,

HaXKaB KHOIIKY @

Koraa ycnenrHo npoiieHsl Bce 3Tarbl 3aJaHusl, BBl BEPHETECh K 3KpaHy MMOJITEMBbI (PUCYHOK 5).
BrI Takke MoxkeTe B 1I000H MOMEHT MPEKPATHTD BBITOJHEHHUE 3aJaHUS U BEPHYThCS:

— Ha ['nmaBHbI 5KkpaH (pUCYHOK 1), HaKaB KHOIKY , a 3areMm — KHomnky «Ha kapty»

(pucyHok 14).

Pucynox 14 — Bozspawenue na kapmy

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

[P i TS

CMompum Ha @ uanky

Pucynox 15 — Knonka nepexooa k 3kpany noomemvi

[Ipu 3TOM, ecau Bbl MPOUUIA XOTs OBl OJMH IIar, BBINOJHSS 33JaHue (Hanpumep, XOTs Obl
OMH pa3 OTBETWIM Ha MEPBbIM BOMPOC), TO NPU HAXKATUU HA CTPENKYy HUXKE OyayT

0TOOpaXKEHBI JIOTIOTHUTEIIbHBIC KHOMKH (pUCYyHOK 16):

MpepBatb 3apaHue OcTtaTbca

Pucynok 16 — Knonku noomeepaoicoenus u ommeHbvl
8036pAUeHUsT K IKPAHY NOOMeMbl

[Ipn naxxatum Ha kHOmKy «lIpepBaTh 3amaHue» BBl BepHETECh K JKpaHy moaTrembl. [Ipu

HaXaTWu Ha KHOIIKY «OcTaThCs» BBl MOJKETE NpOAOJIKUTH BBINIOJIHCHUC 3aJaHUs.
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