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1 OO011ee onucanue

[Iporpammuoe obecnieuenrne «Mosaynnb kK BupTyanbHol J1abopaTopuul Ui HAYaJIbHOW IIKOJIBI
«Oxpyxaromuii  Mup», pasgen «I'pubObl W JumaiHUKU: BUAbl rpuOoB» (mamee — Moayib)
npeaHasHaueH Juisd J0CTyla K MarepuajaMm noiareMbl «Buasl rpuboB» u3 cocraBa TeMbl «[ pubbl u
JUIIATHUKID.

Monynb (QYHKIHOHUPYET COBMECTHO C MpOrpaMMHBIM obecrieueHueM «BuptyanbHas
naboparopust A HaYaIbHOW MIKOJIBI «OKpyx)atomwmii Mmupy» (nanee —IIpunoxenue). Moayiab BMecTe
c Ilpunoxenuem sBISETCS WHTEPAKTHBHON CpemoOd sl M3ydeHHUs mnonarembl «Buabl rpuboB» u
BBIIIOJIHEHUS 3aJaHUl U ONBITOB B paMmkax npenmera «Okpyxatomui mup» ¢ 1 mo 4 knacc. B
[Tpunoxxennu u Mopyse nmpexycMOTpeHa erHasi CUCTeMa HaBUTAIUH 110 TeMe «I puObl U TUITaiTHUKK

u noareme «Buast TprOoBy.

Monynb obecrieunBaer:

— BBINOJHEHUE JTA0OpaTOpHBIX padoT mo mpeamery «OKpykaromuii Mupy», pasaen «['pudsr u
JUIIAWHUKY: BUJIbI TPUOOBY ¢ ucnojib3oBanueM llpunoxenus;,

— peanu3oBaTh (QPYHKIMOHAIBHOCTh JUISI M3Y4YeHHs moaTeMbl «Buasl rpuboB» B ¢opmare
JIaJora;

— (pyHKIMOHANBHOCTD JUI U3y4eHus noaTemsl «Bubl rpu6oB» B hopmate cBOOOIHOTO BEIOOPA
00BEKTOB;

— (pyHKIMOHANBHOCTB AJIS U3YUEHUS METOANYECKON HH(OPMAIIUK O BHIaX TPUOOB;

— HHTEPAKTUB M0 YCTAaHOBJIEHUIO COOTBETCTBUS MEX/1y MOJIEbIO Irpuba U Ha3BaHHEM;

— HWHTCPAKTHB! [0 YCTAHOBJIICHHUIO COOTBETCTBUA MCKIY OIMMCAHUEM rpH6a n MOACJIBIO.

I[aHHBIfI AOKYMCEHT COICPKUT PCKOMCHIAAIWU II0JIb30BATCIIIO I10 pa60Te C HpI/IHO)KeHI/IeM B

paMKax NU3yUCHUA TOATCMbI «Bugpi T pI/I6OB>).



2 CucremMHble TpeOOBaHMS

MuHMManbHBIE CHUCTEMHBIE TpeOOBaHMS Uil NPOrpaMMHOro obecredenus «Moaynb K

BuprtyansHoit nmabGopaTopum uisi HadanbHOW MIKOJIBI «OKpyKawmmi Mup», pasaen «[pubsl u

JIMIITAMHUKH BHUBI I‘pI/I6OB)>:

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 cepun nim 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
BBIIIE C MOAePKKOit npaiiepoB WebGL 2.0, MacOS X Snow Leopard 10.6 uiau Bbiiiie ¢
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 [Ipunoxxenust. Beioepute temy «['pu0Obl 1 TUIIAHHUKIY, HA’KAaB HA HA3BAaHUE 9TOM TEMBI

JICBOI KHOIIKO# MBIIIH WJIH MAJIBIEM IPU HCIOIb30BaHUU CEHCOPHOTO 3KpaHa (PUCYHOK 1).

Pucynok 1 — Boibop memvi

PaKpr KaMCpHhI, 6J1aroz[ap51 KOTOpOﬁ Bbl BUJUTEC BCC, YTO IIPOUCXOAUT B HpI/IJ'IO)KCHI/II/I,
NEpEMECTUTCA CO BCEH KapTbl Ha pa60q1/1171 CTOJI Ha IIOJIAHC. Hepez[ BaMH OTO6pa3I/ITCSI OKpaH TCMbI

«['prOBI ¥ MUITAWHUKIY», U BB IEPEHIETE B PEXKUM HABUTAIMH 110 TeMe (PUCYHOK 2).
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Pucynok 2 — xpan memul «I pubvl u rumiaiHuxuy

3,uecs 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

OTHOCHUTCIIBHO KOJIMYCCTBA BCCX IMMOJATEM B COCTAaBC TEMBI «FpI/I6BI W JTUIIAHHUKNY .
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Pucynox 3 — Hnouxamop uzyyenus noomem

3.2 Bb16op nmoaTemMbl

Ha sxpane Tembl «I'pubbl u nuimaifHUKU» BbiOepuTe noaremy «Buisl rpuboB», HaXkaB Ha ee

Ha3BaHHUE JICBON KHOMKOM MBIIIH MM MaIbleM IIpH UCTI0JIB30BAHNU CCHCOPHOI'O DKpaHa (pI/ICYHOK 4)
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Pucynok 4 — Bvibop noomemwi

[lepen Bamu 0TOOpa3uTCs 3KpaH MoaATeMBbI « BUabl rpuOOBY, U BBI IEPEHIETe B OCHOBHON PEKUM

HOATEMBI (PHUCYHOK 5).

Budsi 2pubos

Ipu6si (nam. Fungi unu Mycota) —
yapcmeo xwueoli npupoodsi,
obveduHsowee 3yKapuomuyeckue  e—

opzaHu3Mbl, covemarouiue e cebe 3; 3 ¥
~' 3mo 4mo 3a cmapei_ 2pu6? |

HeKomopble NpU3HAKU Kak pacmexut,
mak u yweomueix. [puber usyyaem

HayKa MUKono2us, Komopas
cyumaemcs pasdenom 6omaxuku, .
NocKonbKy paxee 2pubbl omHocunu K 3 e . NPOMECCOP

yapcmey pacmerul. 3
He Bce 10 rpu6, 4TO C HOXKOI U

TMoHamue o 2pubax Kax 06... % -
wnankoi. Mouemy? Ceitvac
pacckaxy!

Q Cso6oatoe u3y

Pucynox 5 — Dxpan noomemwt « Buowt epu6os»

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,

— MepEeHTH B peKUM BbINOJTHEHHUsI 3a1aHus (3), HaKaB KHOIKY C UKOHKON @ Ecnu 3ananue

y’K€ BaMU BBITIOJTHEHO, OHO OTMEUYEHO T'aJIOuKOMH .;

— TICpEHTH B PeKUM CBOOOTHOI0 HM3y4YeHHsl MOATEMBI — O3HAKOMHUTHCS C OOBEKTaMU,
CBSI3aHHBIMU C TIOATEMO¥, U MIOYUTATh HHPOPMAIHIO O HUX (4);

— mepeiTu K u3ydenuto noaremsl (5). DTo AeHCTBHE OTIAMYACTCS OT ASUCTBHS (2) TEM, Y4TO €CITU
BbI YK€ M3Yy4alId MOATEMY U NPEPBAIU U3YUEHHE, TO 3[1€Ch BbI IPOJOJIKUTE U3YUEHHUE C TOTO

MeCTa, Ha KOTOPOM OCTaHOBWJIMCH B MPOILIBIN pas.

Brl Takke Mokere BepHYThcsl Ha [ aBHBIN 3KkpaH (pUCyHOK 1), Ha)xaB KHOIKY B JICBOM

BEPXHEM YIIIy JKpaHa.

3.3 Pe:xum u3yueHMsl MOATEMBI

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

KHOIIKY C MKOHKOM e (pucyHOK 6).

Pucynox 6 — Ilepexood k uzyyenuro noomemul

Haunetcs auanor c [IpodeccopoM (prcyHOK 7), B ITporiecce KOTOPOTo BbI MOKETE IIIAr 3a IMIaroM
U3yYUTh METOJMYECKHI MaTepHaj, COOTBETCTBYIOIIMI BBIOpAaHHOW moareme. Bce Bamm maru mo

M3Y4YEHHIO OTOOpa)kaloTCS B HID)KHEW YacTH OKpaHa B BHJE KPYKOYKOB (TEKyIIMH IIar

OTMEYEH D).



X: UsyaeM 6udbl Spu6os

MPO®ECCOP

Becbma senuko 6uonozuyeckoe
U 3Kono2uyeckoe pasHoobpasue
2pubos. 3mo 00Ha u3
Hau6onbWux U pasHoobpasHbIX
2pynn JUBbIX 0P2aHU3MOS, ..

Pucynox 7 — Hzyuenue mamepuana noomemsi 8 hopmame ouano2a

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

NPODECCOP

Becoma senuxo 6uonozuyecxoe
u 3Konozuyeckoe pasHoobpasue
2pubos. 3mo odHa u3
Hau6oNbWUX U pa3HOO6PA3HbIX
2pynn JKuebIX 0P2aHU3MOG

Pucynok 8 — Ilepexoo k credyrowemy wazy uzyueHusi nOOmembl

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

rajouKon (pucyHoK 9).



vvo e

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.

Pucynok 10 — Uzyuenue 06vexmos

[Tocite m3yueHus: 0OBEKTOB BaM MOXET OBITh MPEJIOKEHO BBITIOJHUTE CBSI3aHHOE C ITOATEMO
3amanue. [logpoOHOe omucaHue peXrMa BBINIONHEHUS 3aJaHusl TMpuBeAeHo B 1. 3.5 «Pexum
BBITIOJIHEHUS 3aJJTaHUSD.

[Mocne ycnenrHoro BHIMOTHEHUS 3a/JaHUs BbI BEPHETECh K AKPaHy MOATEMbI (PUCYHOK 5).

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

(pucyHoK 1), HaxkaB KHOTIKY .
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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, CBS3aHHbBIE C TOATEMOH (B ONMKUCHIBAEMOM MOJYJIE —
3TO MoJieNii TprOOB), a HA/I HUIMH — 3HAKU BOmpoca. Beibepute 0OBEKT ISl M3YYCHUS H HAXKMUTE Ha

caM OOBEKT MJIM 3HAK BOIIPOCA HaJl 3THM 00bEeKTOM (prCyHOK 11).

a | Tpu6b! u auwaitnukw: Buas rpu6os

Pucynox 11 — Bvibop obvexma 0nst uzyueHnus

OTtkpoertcs unpopmarus 06 00bekTe (PUCYHOK 12).
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BE/IbIA TPUE

1ot rpub oboxarwT rpubHukK 3a ero
HenpeB30HAeHHbIHA BKYC M apomar. OH O4eHs
noxoX no gpopme Ha 6o4oHok. Lanka atoro
rpuba NoXoxa Ha KpYryIo NOAYWKY U MMeeT
KOPUYHEBbIA LUBET OT BEAHOTO A0 TEMHOTO.
MosepxHocT ee rnankas. MakoTb nnoTHas,
Benoro UBETa, He MMEeT 3anaxa u obnagaer
NPUSITHBIM OPEXOBBIM BKycoM. Hoxka Benoro

rpu6a o4yeHs 06bEMHES, A0 5 CM TONWWHOR,
PSR RS RS RS

Pucynok 12 — U3zyuenue vibpannoco ob6vekma

31mech BBl MOXKETE M3YyYUTh METOIMYEcKyro mH(popmarmio o6 oObekre. Ecnm 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 JIOTIOJIHUTENBbHYIO HWHGpOpManuio 00 OTHenbHOM Yacth 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;

— KHONKHU (CTPEeJKH), MPU HAXATUHU Ha KOTOPHIE OCYIIECTBIISIETCS MEPEeXo]l Ha CIETYIOLIYIO

MHTEPAKTUBHYIO TOUKY.

[Ipu cymiecTBOBaHUU HECKOIBKHUX BUIOB OJTHOTO OOBEKTA BBl MOXKETE MEPEKII0YAThCI MEKIY
HuUMU. [anepest BUAOB, COOTBETCTBYIOIIUX OJJHOMY OOBEKTY, OyJeT 0ToOpaxkaThes moj o0bekToM. [Ipu
Ha)XaTUM Ha W300pakeHHE JIEBOW KHOMKOW MBIIIHM WM TMadbIleM MPH HCIOIH30BAHUH 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 . . Bbl MoxeTe BBIOpaTh TF000H APYTOil OOBEKT U MEPEUTH K €r0 U3YUCHHUIO.
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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 IEpEeHTH IBYMs CLIOCO0aMMU:
— 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,

tﬁ—?;}m 30 cmapei 2pu?
- ;

/

MPOGECCOP «@,

Pucynok 13 — Pesxcum vinonuenus 3a0anus

Jlnst BBIMOMHEHUS 3aJaHus CIEAYyWTe PEKOMEHIANMSIM Ha JKpaHe WM HaXUMaWTe KHOIKHU

«Haunem», «SIcno», «Jlanee» u T. 1. Y CHenrHo NpouaeHHBIN mar OyaeT OTMEYEH rajJouyKon .
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B IMMPOLICCCC BLBIITOJHCHHUA 3aJaHUAd Bbl CMOXKCTC IJIA BBIZICJICHHON MOJEIN rpH6a BBI6I/IpaTL

Ha3BaHUC U3 IMPCAJIOKCHHOTO psaa.

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

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/ATEMBbI, HAKaB Ha CTPEJIKY B BEpXHEi yacTu skpaHa (prcyHok 15).

L -1.,+_'||.-1..,._

3mo ymo 3a cmupwu 2pu6?

Pucynok 15 — Knonka nepexooa k skpany noomemoi

[Tpu 3TOM, eciu BBl MPOIUINA XOTs1 OBl OJIMH IIIar, BBIOJNHSS 3afaHue (HampuMep, XOTs Obl
OJIMH pa3 OTBETWJIM Ha MEPBBIH BOMPOC), TO MpPU HAKATUU HA CTPEIKY HUIXKEe OyayT

0TOOpaKEHBI JIOTIOTHUTEIIbHBIE KHOMKH (PUCYHOK 16):

MpepBatb 3apaHue OcTartbca

Pucynox 16 — Knonku noomeepaicoenust u ommenvl
8036pauyeHUsi K 9KPaHy noomemuvl

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

HaXaTu Ha KHOIIKY «OcTaTbCs» BBl MOXKETE MMPOAOJI)KUTE BBITIOJIHCHUEC 3aIaHU .
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