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1 OO011ee onucanue

[Iporpammuoe obecnieuenrne «Mosaynnb kK BupTyanbHol J1abopaTopuul Ui HAYaJIbHOW IIKOJIBI
«Oxpyxaromuii Mup», pazzen «Pacrenus: rpymnisl pacteHui» (nanee — Moyiip) npeiHa3HayeH A
JOCTYyIIa K MaTepuajaM noaATeMsl «I'pynisl pacTeHUI» U3 cocTaBa TeMbl «PacTeHus».

Monynb (QYHKIHOHUPYET COBMECTHO C MpOrpaMMHBIM obecrieueHueM «BuptyanbHas
nabopaTopust JUIsl HadanbHOM MIKOJIBI « OKpyxarouuii Mupy» (nanee —IIpunoxxerue). Moynbs BMecTe
¢ [IpunoxxeHuem sABIISIETCS MHTEPAKTUBHOM CpPEOW Ul M3YyYEHHs NMOATEMBI «I'pynmsl pacTeHHD» U
BBITIOJIHEHUS 3aJ]aHUid U ONBITOB B pamkax mnpenmera «Okpyxatoumuit mup» ¢ 1 mo 4 knacc. B
[Ipunoxxenun u Mojyie npeaycMoTpeHa einHasi CUCTeMa HaBUraluu no reMe «Pacrenus» u noareme

«["pynmsl pacTeHuin».

Monynb obecrieunBaeT:

— BBINIOJIHEHHE JTA0OPATOPHBIX padboT 1o npenmMery «OKpysKarouuii Mup», pasaen «Pactenus:
IPYIIIBI PACTEHHI» ¢ UCIoNb30BaHueM [Ipunoxenus;

— (pyHKIMOHAIBHOCTB AJIs U3y4YeHHUs HoATeMbl «I'pynmbl pacTeHuid» B hopmarte quasora;

— (pyHKIMOHANBHOCTD JUI M3y4eHUs MoATeMbl «I pymnmsl pacTeHuit» B ¢opmare cBOOOTIHOTO
BbIOOpa OOBEKTOB;

— (YHKIMOHAIBHOCTD JJIs1 U3YUYEHUS METOINYECKON NH(OPMALIUK O TPyIIax pacTeHUM;

— MPOCMOTP MOJEINEH pacTeHUH pa3InyHbIX TPYIII;

— MHTEPAKTUB I10 ONPEJEIECHUIO IPYIIIBl PACTEHHUS;

— MHTEPAKTUB I10 ONPEJIEICHNUIO Ha3BaHUE PACTEHMUSL.

— HWHTCPAKTHB 110 YCTAHOBJIICHUIO COOTBETCTBUA MCKAY OITMCAHUEM U PACTCHUCM.

JlaHHBIN JOKYMEHT COJIEp’KUT PEKOMEHJAIMK MOJb30BaTeNo no padote ¢ IlpunoxeHuem B

paMKax n3ydeHus MoATeMsbl «I pynmbl pacTeHU».



2 CucremMHble TpeOOBaHMS

MuHMMaNbHbIE CHUCTEMHBIE TpeOOBaHMS Uil NPOrpaMMHOro obecredenus «Moaynb K

BupryansHoit mabopaTopuu Juisi Ha4aIbHOU MIKOJIBI «OKPYKAOIIMN MUP», pa3nen « PacTeHus: rpynims

pacTeHu»:

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

OnepaTuBHasi namath: 4 I'b niu Gomnbie.

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+.

IMonnep:xxuBaemble onepanuoHHbie cucrembl: Microsoft Windows 7 (x64 Bepcuu) 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 [ maBHBIN 3kpaH, HA KOTOPOM OTOOpa)kaeTcst KapTa co
BceMu Temamu [lpunoxenus. BeiGepure temy «Pactenus», HakaB Ha Ha3BaHHUE ITOW TEMbI JIEBOU

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

Pakypc xamepsl, Omaromapss KOTOpOW BBl BHAWTE BCE, YTO TNpoucxoauT B [lpunoxenwuw,
MIEPEMECTUTCSI CO BCel KapThl Ha MOJsHY Ha Oepery ozepa. Ilepen BamMu 0TOOpa3uTCad SKpaH TEMBI

«PacteHusi», 1 BbI iepeiiieTe B pe)KUM HaBUralluK 10 TeMe (PUCYHOK 2).
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Pucynok 2 — Oxpan memor « Pacmenusy

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

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

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

OTHOCHUTCIBHO KOJIMYCCTBA BCCX IMOATEM B COCTABC TCMbI «Pacrenusy.

»

v 2 / 22  Banvuwe!

Pucynox 3 — Hnouxamop uzyyenus noomem

3.2 Bb16op nmoaTemMbl

Ha OKpPAaHC TCMbI «Pactenusay BBI6CpI/ITe noaTeMy «prrmm paCTeHHﬁ>>, Ha>XaB Ha €€ Ha3BaHUC

JIeBOW KHOTIKOM MBI WITH MATbIIEM PHU UCTIOIb30BAHUH CEHCOPHOTO dKpaHa (PHCYHOK 4).
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Pucynok 4 — Bvibop noomemwi

[lepen Bamu 0TOOpaA3UTCs SKpaH MOATEMBI «[ PyHIIBI pacTeHHiT», U BBl NEpEeHIeTe B OCHOBHOU

PEKHM TOATEMBI (PHCYHOK D).

Ipynnsi pacmeHuti g ,
Ha 3emne cnoxHo Halimu makoe y =
mecmo, 20e 661 NONHOCMEBI0 = Pacmr A no CMonoYkam s
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JKAPKUX NYCMBIHAX U 3ACHEXEHHOM =
o= Mo nopsi0Ky cman “eucs!
CesepHoM nonoce MOXHO ombickame

NpU3HAKU pacmumensbHol Ju3HU.

lMpedcmasumenu ropoi /
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Pacrenns MoryT 6bITb O4eHb
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Pucynox 5 — Dxkpan noomemuwl «I pynnot pacmenuii»

311eCh BBI MOYXKETE:

— MpPOYHUTATh KpaTKoe omnucanue 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 OCTaHOBUJIUCH 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).

Pucynox 6 — Ilepexood k uzyyenuro noomemol

Haunercs nuanor c [Ipodeccopom (prcyHOK 7), B ITpoIiecce KOTOPOTo BBl MOKETE IIIAr 3a I1aroM
U3yYUTh METOJMYECKHI MaTepHaj, COOTBETCTBYIOIIMI BBIOpAaHHOH moareme. Bce Bamm maru mo

U3Y4YEHHIO OTOOpa)kaloTCS B HIDKHEW YacTH OKpaHa B BHJE KPYKOUKOB (TEKyIIMH IIar

OTMEYEH D).



Hepesbs — wueym
npodomxumensHoe epems,
uHo20a meicayenemus. Om
00H020 MOWHO20 cMeona,
NOKpbIMOo20 Kopoil, omxodum...

Pucynox 7 — Hzyuenue mamepuana noomemsi 8 hopmame ouano2a

[pourute nubopmManuio ot [Ipodeccopa u HaXMUTE Ha OKHO ¢ HHMOpMalHeit (pUcyHOK 8).
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uxoz0a moicayenemus. Om
00HO020 MOWHO20 cMeona,
NOKpbIMO20 Kopoil, omxodum...

Pucynox 8 — Ilepexoo k cnedyrowemy wazy usyierus noomemsl

Ha OKpPaHC TTOABUTCA HOBad I/IH(I)OpMaHI/ISI IO MOATEMCE. HpOﬁI[CHHBIC maru 6y,HYT OTMCUYCHBI

raJOuKOM (pucynok 9).



Pucynok 9 — Bmopoii wiae no uzyuenuro noomemsl yCneuHo npotoeH

Korma Bcs mHpOpManusi 1mo moareMe MpoYMTaHA, BaM MOXKET OBITh IMPEIIOKEHO H3YYUTh
CBsI3aHHBIE ¢ OATEMOM 00bekThI (prcyHoK 10). M3yunre Bce 00bekThI. [TopoOHOE OMUcaHue pexnmMa

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

\ ‘/ ( Pacrenus: rpynnb pa@

Pucynok 10 — Uzyuenue o6wexmos

[Tocne u3yueHus: 0ObEKTOB BaM MOXKET OBITh MPEAIOKEHO BBHITIOIHUTH CBSI3aHHOE C MOATEMOI
3amanue. [loapoOHOE omnMcaHWe peXuMa BBITIOJNHEHUS 3aJaHus TNpuBeAeHO B 1. 3.5 «Pexum
BBLIIIOJTHEHUS 3aJaHU.

ITocite yCHenHOro BHIMOJHEHHUS 3a/IaHHsl BbI BEPHETECH K OKPaHy MOATEMBI (PUCYHOK 5).

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

(pucyHOK 1), Ha’kaB KHOIIKY .
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3.4 Pexxum u3yuyeHHusi 00beKTOB

B pexuM u3ydeHus: 00beKTOB Bbl MOXKETE TMIEPEHTH JBYMS CIIOCOOAMHU:
— BO BpeMs wu3ydeHus moareMbl B (opmare nuanora c¢ Ilpodeccopom (cm. 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 MOJEJH PACTEHHMI), @ HaJl HUMU — 3HAKHU BOIpoca. BeiOepuTte 00BEKT I N3yueHHs 1 HAXMHTE Ha

caM 00BEKT WM 3HAK BOIPOCA HAJ 3THM 00bEeKTOM (pHCYHOK 11).

e

Pucynox 11 — Buibop ob6vexma 0nst uzyueHus

OTtkpoetcs napopmanus 06 00bekTe (PUCYHOK 12).
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JSIAMUHAPUSA

Camble ApeBHME pacTeHns — Boaopocan. Kak
HPBBHIIO. oHy 06uTaloT B BOAE, HO l:tpeuam n
TaKkue, KOTOPbIE OCBOWAM XU3Hb Ha KaMHSX, KOpe
nepeBbes, ChipbiX YHacTkax no4ssl. OHK He uMeloT
KOPHS, CTeGAA, NMCTLEB W UBETKE, MX TeNno
Ha3blBaloT COEBULLEM,

Pucynok 12 — U3zyuenue vibpannoco ob6vekma

31mech BBl MOXKETE M3YyYUTh METOIMYecKyro HHpopmarmio o0 oObekre. Ecnu Bech TekeT He
IIOMEIIAETCSl Ha OTBEJIECHHOMN Ul Hero o0JIacTH, MPOKPYTUTE €ro C MOMOIIbIO MOJI3yHKAa CIpaBa OT
TEKCTAa.

Ha o0bekte MOryT pacmojaraTbCsi WHTEPAaKTUBHBIE TOYKH, MPH HAXKaTHM Ha KOTOpPHIC BBI
YBUJIUTE JIOTIOJIHUTENBbHYI0 HWHGpopManmio 00 oTnenbHOM yactn oObekTa. [lpm Haxkatum Ha
MHTEPAKTHUBHYIO TOUKY PSJIOM C 0OBEKTOM OTOOpakaeTcs:

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

3a/IaHHYI0 00J1aCTh dKpaHa);

— u300pakeHHne/BHUICO;

— KHOIKHU (CTPEeJNKH), MPU HaXATUU HAa KOTOpPbIE OCYILECTBIISAETCS MEPEeXo] Ha CIEAYIOLIYIO

MHTEPAKTUBHYIO TOUKY.

[Ipu cymiecTBOBaHUU HECKOIBKHUX BUIOB OJTHOTO OOBEKTA BBl MOXKETE MEPEKII0YAThCI MEKIY
HuUMU. [anepest BUAOB, COOTBETCTBYIOIIUX OJJHOMY OOBEKTY, OyJeT 0ToOpaxkaThes moj o0bekToM. [Ipu
HaXXaTUM HAa W300pakeHHE JICBOW KHOMKOW MBIIIN WM TalbIeM MPH HCIOIh30BAaHUH CEHCOPHOTO
JKpaHa MPOUCXOJIUT CMEHA MOJIEIN 00beKTa B paboueit obnactu. Ecnu cymecTByer 60mbIle YeThIpex

BHJIOB Y O0BEKTA, BOCMOJIB3YHTECh TPOKPYTKOM.

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

OTMEYEHBI TATOYKOU . Br1 MoxeTe BBIOpaTh TF000H APYToil 0OBEKT U MEPEUTH K €ro U3YUCHUIO.

12



[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 IEpEeHTH BYMs CLIOCOOaMMU:
— BO BpeMs M3ydeHus noaremsl B ¢opmare auanora c¢ Ilpodeccopom (cm. 3.3 «Pexum
U3YYEHUS MTOATEMBI»);

— HaXaB Ha KHOMKY C Ha3BaHHeM 3a1aHus (3) Ha SKpaHe MOATEMbI (PUCYHOK 5).
Bce miaru 1o BBIMOJIHEHHUIO 3aJIaHKsI OTOOPAKAIOTCS B HIDKHEH YacTH YKpaHa B BUJIEC KPY)KOUKOB

;
(pucynok 13). Texyiuii mar oTMedeH hd,
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Pucynok 13 — Pesxcum vinonuenus 3a0anus

Jlnsi BBIMOMHEHUS 3aJaHus CIEAYyWTe PEKOMEHIANMsIM Ha JKpaHe WM HaXUMaWTe KHOIKHU

«Haunem», «SIcHo», «Jlanee» u T. 1. Y cnenHo NpoiaeHHBIN mar OyeT OTMEUYEH TaJOuKOM .
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B IMpoNHeCCC BBINIOJHCHUA 3aJaHUA Bbl CMOXCTC YUYHUTHCA PACIIO3HABATL I10 I/I306pa)KCHI/IHM

pacTeHus pa3HbIX rpymni (BOJOPOCIH, MXHU, TAIOPOTHUKH, XBOWHBIE PACTEHHUS, IBETKOBBIC PACTEHU).

B 1m1060ii MOMEHT BBIITOJIHEHHUS 3alaHusA Bbl MOXCTC BCPHYTHCA K Haydally €TI0 BBIIIOJIHCHHA,

Ha)XaB KHOTIKY @

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

BrI Taioke Moxkere B J1IF000H MOMEHT MPEKPATUTh BBINOJIHEHNE 3aJaHUs] K BEPHYTHCS:

— Ha [maBHBINA 3KpaH (PUCYHOK 1), HaKaB KHOIIKY , a 3areM — KHomnky «Ha kapty»

(pucyHnok 14).

Pucynox 14 — Bozepawenue na kapmy

— WM Ha DKpaH TO/ATEMbI, HAKaB Ha CTPEJIKY B BEpXHEi 4acTu dkpaHa (pucyHok 15).
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Pucynox 15 — Knonka nepexooa k 3kpany noomemvl

ITpu 3TOM, ecnu BbI NPOLUIN XOT OBl OJUMH IIAr, BBIIOIHSIS 3a/aHue (Hampumep, XoTs Obl
OUH pa3 OTBETWIM Ha MEPBbI BOMPOC), TO NPU HAXKATUU HA CTPENKYy HUXKE OyayT

0TOOpaKEHBI TOMOJHUTEIbHBIE KHOMKH (pUCYHOK 16):

MpepeaTtb 3apaHue

OcTrartbcs

Pucynok 16 — Knonku noomeepaoicoenus: u ommeHuvl
8036pAUeHUsT K IKPAHY NOOMeMbl

IIpn naxxatum Ha kHOnKy «lIpepBaTh 3amaHue» BBl BEpHETECH K dKpaHy noaremsl. Ilpu

HaXaTWu Ha KHOIIKY «OcTtaThCa» BBI MOXKETE NpOAOJIKUTH BBIMIOJIHCHUC 3aJaHUs.
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