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1. O cepuu «Haensduas wkona»

1. O cepumn <HarnagHas wKona»

B yTBep>kaeHHbIx MuHHUCTepcTBOM 0Bpa3oBaHus U Hayku PD denepanbHbix rocyaap-
CTBEHHbIX 0Bpa3oBaTesibHbIX CTaHAapTax hopMynupytoTcs TpeboBaHus, obssarenbHble
N5 peanm3almu OCHOBHOW obpa3osaTebHOM NporpamMmmbl 06uero obpasosaHus obpaso-
BaTe€J/IbHbIMU yUHpPEXOEHUAMU U HalNpPaB/IEHHbIE Ha o6ecr|el4eHMe AOCTYNHOCTHU NONy4YeHUs
KayecTBeHHOro obuiero o6pasoBaHusi, NPEEMCTBEHHOCTH OCHOBHbIX ODOpa3oBaTesibHbIX
nporpaMm HadasbHoro obLiero, 0oCHOBHOro 0bLero, cpeaHero (NosHoro) obuiero U npo-
¢heccroHanbHoro obpasosaHus. B pamkax atux TpeboBaHuii nponucaHa Heo6XoAMMOCTb
ocHalLeHUst 0OPa30BaTE/IbHOMO YUPEXKAEHWS INEKTPOHHBIMWU PECYPCaMH, B TOM uMCIie
3/IEKTPOHHBIMK MeaHapecypcamu.

KomnaHus «3k3ameH-Meaua», OCHOBbIBasCb Ha COBPEMEHHbIX TpeboBaHUsAX K pe-
3y/fbTataM W yC/0BUAM 0Opa3oBaHWs, NPONUCaHHbIX B dhefepasbHbiX FrOCYAapCTBEHHbIX
obpa3zoBaTefibHbIX CTaHgapTax, paspaboTana Cepuio MySibTUMELUMHbBIX 3/IEKTPOHHbIX
yuebHbix nocobun «HarnagHas wkonax».

Cepusa «HATTTAOHASA LUKOJIA» — 3To KOMNNEKT yuebHbIX MHTEPAKTHUBHbIX HArNam-
HbIX NOCO6MI NO NPeaMETHbIM AUCLUNIUHAM:

Aa, . £
MartemaTtuka d Pycckuit a3bik Xumus

MHpopmaTtuka Jlutepatypa leorpadoms

®usmrka NcTopus Buonorus

[ =
AcTpoHoMus ﬁ O6uecTBo3HaHHe | 3 TexHonorus

—

OBX D MHoCTpaHHbIH A3bIK

B pamkax tpe6osanuit ®IOC ocHoBHOro obuero u cpeaHero (nonHoro) obuwero ob-
pa3oBaHusa 6bIJ'IVI Cco34aHbl UHTEPAKTUBHDbIE yqe6Hb|e MaTtepuarsbl, cogepr>kaHue KOTopbIX
MOXeT BbITb UCNOIb30BAHO C NOOLIM YyHeBHUKOM, UMetoLLMM rpud MuHucTepcTea obpa-
30BaHus U Hayku P® u BkatodeHHbIM B DefeparibHbii nepeyeHb yuebHUKOB.

Kaxpbiti yuebHbit MaTepuan ogHoro nocobus us cepuu «HarnsgHas wkona» ox-
BaTbIBAET KPYMHbIA Pa3fes LKOJIbHOrO Kypca, CONOCTaBUMbli Mo 06beMy € U3yyeHUeM
npenMeTa Ha npoTsiKeHUu ofHoro yuebHoro roga. Pasgen crpynnuposaH B kpynHbie 610-
KW — TeMbl, KOTOpPble COOTBETCTBYIOT TeMaM, NpenyCMOTPEeHHbIM O6pa3OBaTeﬂbelMM
CTaHgapTamu.

B pamkax npegbsisnsiemMbix TpeboBaHui 06pa3oBaTesibHOro ctaHAapTa Obisu co3gaHbl
BWU3YyasIbHO SAPKME MHTEPAKTHBHbIE yuebHble MaTepH1aribl, KOTOPbIE COAEPXKAT pa3Hoobpas-
Hble 0bpa3oBaTesibHble MEAHA0OBEKTDI:
® MOJIHOIKPAHHbIE MIIIOCTPALMMU C TEKCTOBBIMU MOAMUCSMH, KOMMEHTaPHUAMH, DOPMY-

namu;
® uHTepakTHBHble 3D-MofenH, KOTopble MOXHO BpaLLaTh, Bbibupas TpebyeMoe NooxKeHHe;
® aHUMaLMHM, UNNIOCTPUPYIOLWHE pa3/indHbie ABIEHUA U U3ydHaeMble NMPoLeCChbl;
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2. YemaroBka npoepammol

®  WHTepaKTUBHble TabWLIbl BENMUKUH U NapaMeTpOsB;
®  WHTEPaKTHBHbIE MOLEJU SBJIEHWH, MPOLLECCOB, UCC/IELOBAHUI W 3KCNEPHUMEHTOB;
®  WHTEPaKTHBHbIM 3afa4HHK.

Mpepnnaraemble UHTepaKTHUBHbIe yuebHble MaTepuanbl peasusyioT HOBYIO AUAAKTHYE-
CKylo Mofenb obpa3oBaHWs, NpeanonaraloLLyio aKTUBHYIO POJib BCEX y4acTHUKOB obpa-
30BaTeNIbHOrO Npouecca U OPMUPYIOLLYIO MOTUBMPOBAHHYIO KOMMETEHTHYIO JIMYHOCTD,
CNoCcoBHYI0 BbICTPO OPUEHTUPOBATLCS B AMHAMWUYHO pa3BUBalOLLEMCS U OBHOBAAIOLEMCS
MH(POPMALIMOHHOM MPOCTPAHCTBE.

MpeuMyLLeCTBOM HarnanHbIX NOCOBWH ABNSETCS BO3MOXKHOCTb MaKCUManbHO 3dhheK-
TUBHO paboTaTb C CaMbiM COBPEMEHHbIMH NPOrPaMMHO-annapaTHbIMU PeLIEHHUSIMU MO UC-
nofib30BaHHIO MyNbTUMeanapecypcos. MHTepdeic nocobuit MakcMManbHO afanTUpoBaH
ons paboTbl C MHTEPAKTUBHOM fOCKOW. Bnarofaps ocobomy BuayanbHOMY OGYOPMIEHHIO
TEMATUMYECKHUX IKPAHOB AOCTUraeTCsl BbICOYANLLIMI YPOBEHb HArNSAHOCTU MPU U3YHEHWUU
yuebHoro martepuana. [ocobus MynbTMRNaTpopMeHHble U paboTaloT NoA ynpasieHUeM
onepauroHHbix cuictem WINDOWS®, LINUX® n MAC®.

Kaxxnoe nocobue cepun «Harnsgnas wkona» cHabxkeHo 6polutopoi «MeToanueckue
peKoMeHaaLmMK», Kyfa BK/OUYEHbl: PYKOBOACTBO MOAb3OBaTesNs, NoApOoOHble OnUcaHWs
BCEX aKTUBHbIX 3/IEMEHTOB 3KPaHOB W NPUMepHble yuebHble 3nM30apl K ypokaM. Pykosoa-
CTBO NO/Ib30BaTE s PEKOMEHAYeTCA M3yyaTb OAHOBPEMEHHO ¢ paboToi ¢ nocobrem cepuu
«HarnagHnas wkona».

2. YcTaHOBKa nporpamMmmbl

Mocobue yctaHaBMBaeTCA U paboTaeT nog itobok U3 Tpex NPOrpaMMHbIX NaaTopMm:
Windows®©, Linux© n Mac OSX®©. [Ins paboTbl nocobus Ha KOMMbIOTEP NOJb30BATENS
npefBapuTenbHo ycTaHasnueaetTcs AdobeAlR© nneep. AdobeAlR© nneep ycraHaBnvBa-
€TCs OfiMH Pa3 NpH YCTaHOBKeE NepBOro nocobus cepun «HarnspHas wkonay.

2.1. Nnatdopma Windows®

KomnakT-guck ¢ nocobuem nmeet chyHKUMIO aBTo3anycka. BcrasbTe AUCK B yCTPOHCTBO
LS UTEHUS| KOMMAKT-AUCKOB. HYepe3 HECKOIbKO CEeKyH[ HauHeTCs yCTaHOBKAa NporpamMbl.
Ecnu ycTtaHoBKa He 3anycKaeTcsi aBTOMaTUUYeCKH, OTKPOWTE COAEPXKUMOE AMUCKA U 3anyCTuTe
charin win_installer.exe. [lanee cnepyirte ykasaHusM, NOSIBNSIOLLMMCS Ha 3KpaHe.

B npouecce WHCTannsuMKM Ha Baw KoMmnbioTep OyAeT aBTOMATUYECKW YCTaHOB/EH
cneumanbHbiit nneep AdobeAIR©. Ecnu Ha Bawem komnbioTepe y>ke Obla yCTaHOBAEH
AdobeAIR® nneep akTyaibHOM BEpCUM, UHCTANISILMOHHAS NPOrpaMma BblAacT COOTBET-
cTByloLLee COOBLLEHHE.

4 YcraHoeka Adobe AIR

Adobe® AIR®

Mpunoxenne Adobe AIR yxe ycranosneno

3aKpbiTh




2. YemaroBka npoepammol

Mocne ycraHoeku AdobeAlR© nneepa WHCTanNUpyeTcsa HenocpeacTBEHHO yuyebHoe
nocobue.

2.2. Nnatdopma Linux®

Mpu ycTaHoeke nocobuit nog nnatgopmoit Linux© MoryT BO3HUKHYTb TPYAHOCTH C
yctaHoskol AdobeAIR® nneepa. B paznuunbix cbopkax Linux© notpebyerca BbINOAHUTb
pas/iMuHble npoueaypbl, 4Tobbl yctaHoBuTb AdobeAIR© nneep. Ho cpasy nocne ycneww-
How ycTaHoeku AdobeAlIR© nneepa noboe nocobue cepun «HarnsgHas wkona» Moxer
ObITb YCTAHOBNEHO «OLHWUM HaxkaTueM». [lanee npefAcTasfieHbl ONMCaHWUA SENCTBUA AN
YCTaHOBKM NOCOBMA Nog HECKONbKUMU BepcusiMK cbopok Linux®©.

Coopka «UBUNTU 10.04»

1. BcTaBbTe guck c nporpaMMon B yCTPOMCTBO /15l UTEHUS KOMNAKT-AUCKOB. HaxkxmuTe
«Mepexon» MMBO OTKPOKTE halNOBbIM MEHEOKEP U3 MEHIO NPOrpaMMm.

2. BoibepuTe NUKTOrpaMmmy KOMNaKT-gucKa.

3. B noseuBLIEMCS OKHe 3anycTuTe OBOMHBIM KIMKOM MbiwK cpain Linux®© Installer u
cnefynTe yKasaHusiM, NOSIBNSIOLLMMCS Ha IKpaHe.

BHUMAHMWE!!! Bo Bpemsi ycTaHOBKH B NamMsTW KOMMbiOTEpPa pa3BopadYnBaeTcs apxue-
HbIH cpaisi. [pu 3TOM HUKaKHe COOBLLEHHSA U MHOMKATOPbI COCTOSIHUSA NPoLecca Ha aKpaHe
He oTobpaxkatotcs. [loKanUTech NosBNeHNUs aKpaHa «YCTaHOBKa NPUIOXKEHHS».

© © YcraHOBKa NPUIOXEHUs

TloAroToBKa K yCTaHOBKE MPURIOMKEHNS. ..

lpo6nemsbi B nocaegHmx sepcusix UBUNTU

B cesi3u c Tem uto Adobe npekpatun nogaepkky AIR gns Linux©, B npogyKktax cepuu
«HarnsgHas wkona» ucnosb3yeTtcs nocaeaHss opuuranbHas sepcus AdobeAlIR© nnee-
pa gns OC LINUX®©.

B cneapyrowmx 3a UBUNTU 10.04 c6opkax yctaHoska AdobeAlIR©® nneepa tpebyet
«PYYHOro» BMeLLaTe/IbCTBA N0 NPUBEAEHHOW HUXKE UHCTPYKLHK.

1) CkaunBaem nocnegHioto goctynHyto Bepcvio AdobeAIR® nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAlIR®Installer.bin
unu konupyem cpamn nneepa c CD-gucka «HarnsgHas wkonax.

2) B TepMuHane BBOAWM NOC/NELOBATE/NbHO:

locate libgnome-keyring.so

Lanee ansa 64-6UTHOM Bepcum:

/usr/lib/x86_64-Linux©-gnu /libgnome-keyring.so.0

/usr/lib/x86_64-Linux©-gnu/libgnome-keyring.so0.0.2.0

sudo In-s /usr/lib/x86_64-Linux©-gnu /libgnome-keyring.so0.0 /usr /lib /libgnome-

keyring.so.0
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sudo In-s/usr/lib/x86_64-Linux©-gnu/libgnome-keyring.s0.0.2.0 /usr /lib /libgnome-
keyring.s0.0.2.0

Lns 32-6utHoM BEpCHU:

sudo In-s /usr /lib /i386-Linux©-gnu /libgnome-keyring.so.0 /usr /lib /libgnome-
keyring.so.0

sudo In-s usr/lib/i386-Linux©-gnu/libgnome-keyring.s0.0.2.0 /usr/lib /libgnome-
keyring.s0.0.2.0

3) 3anyckaem yctaHoeky Adobe Air:

sudo /AdobeAlR®Installer.bin

Mocne ycnewHow yctaHoeku AdobeAlR© nneepa 3anyckanTe dpavn setup.air — ycra-
HOBKa nocobus «HarnsgHas wkonas.

C6opka «SUSE»

1) CkaurBaem nocnegHioo goctynHyo Bepcvio AdobeAIR© nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAlIR®Installer.bin
unu konupyem cpain nneepa c CD-gucka «HarnsgHas wkonas.

2) MNpuaoaem cBoMCTBO UcnosiHsemMoro dhanna ycrtaHoBlmKy Adobe AIR nneepa (Ha-
»KaTb NPaBOW MbILWKOW MO YCTAaHOBLUKKY, CBOMCTBA -> Npasa [OCTyna).

> Home > Downloads ———————
7i‘7.\ ../ Properties for AdobeAR... (2 (¥ (&) X0 ]
L&
AdobeAlRInstaller
O In

General || Permissions || Information

Access Permissions

Owner: | Can Read & Write v
Group: | Can Read v

Others: | Can Read v
s executable

Advanced Permissions
Ownership

User: aa.

Group: |users v

& 0K @ Cancel

3) 3anyckaem TepMuHan, ganee:
1 — BXxoauM nog root -> KOMaHa su., BBOAWM Napo/ib aAMHUHUCTpaTopa Npy 3a-
npoce;
2 — nocnefosatenbHO AoycTaHaBnaMBaeM 4 nakerta crefyloluMU KOMaHAamM
(HeobxoaMMO noaxaoueHne K UHTepHeTy U Hanuuue WHcTannauuoHHoro DVD
SUSE nog pykoH):

zypper install libasound2-32bit libgcc45-32bit libncurses5-32bit

(nocne aTon UK crepytoLLel KOMaHabl MOXKET BO3HWUKHYTb 3anpoc DVD, npo-
cto sctaebte DVD ¢ auctpubytreom Suse u HaxxmuTe y (y) v Enter.)

zypper install libxml2-32bit mozilla-nss-32bit mozilla-nspr-32bit gtk2-devel
zypper install libxml2-devel-32bit libxml2-devel libxslt-32bit rpm-32bit rpm-
devel

zypper install libstdc++33-32bit libstdc++33-devel-32bit libgnome-keyring0-

32bit m
-
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4) NMocne 3aBepLUeHHsi yCTAHOBOK MaKeTOB B KOMaHAHOW CTPOKe NPOMnUCbIBaeM nyTb K
yctaHoBlwuKy AdobeAlR nrMbo npocTo nepetackMBaeM ero MbilLKOM B KOHCO/b, CTUPAEM
KaBbluKW U Haxknmaem Enter.

Mocne ycnewHon yctaHoekn AdobeAlR®© nneepa 3anyckaem cpavn setup.air — ycra-
HOBKa nocobus «HarnsgHas wkonas.

Coopka «DEBIAN»

1) CkaunBaem nocnegHioto goctynHyio Bepcvio AdobeAIR® nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAlIR®Installer.bin
unu konupyem cpain nneepa ¢ CD-gucka «HarnagHas wkonay.

2) YctaHaenvBaem AdobeAlR nneep, Mcnonb3ys KOMaHLHYIO CTPOKY:

sudo /home/AdobeAlR®lInstaller.bin
3pecb home — nyTb, MO KOTOPOMY PAacnoOiOXeH 3arpy>KeHHbld amn
AdobeAIlR®Installer.bin.

Mocne ycnewHon yctaHoeku AdobeAlR© nneepa 3anyckaem carn setup.air — ycra-

HOBKa nocobus «HarnsgHas wkonas.

Cé6opka «EduMandriva» (mcnonb3oBaHue amynatopa Wine)

B Tex cucTemax, rge no passiMuHbIM NPUYMHAM HEBO3MOXHA YCTaHOBKa BUHAPHOro
drarina AdobeAlR Installer, cywecTByeT Bo3MOXXHOCTb ycTaHoBUTb AdobeAIR® nneep ot
Bepcuu ans Windows, He Hapyluas JIMLUEH3WI W He yCTaHaBiuBas camy nporpammy. [ns
aToro yfobHee BCero BOCMNO/Ib30BaTbCs NAKETHbIM MEHEYKEPOM /151 YCTAHOBKM B aBTOMa-
THYeckoM pexkume amynsatopa Wine:

— HaxkaTb KHonKy «[llyck»-«YcTaHoBKa W yfaneHue nporpaMmy;

H

Npunoxenus

YcraHoBKa YcraHoska
yAanenne wpmgron
nporpamm

A (R 1\ W

N EY YT K Ml e0y  oF-10:58 W («

3pech HYXKHO Y6eauTbCSA, UTO NOAK/IOUEHDI HEOOXOAUMbIE PEMO3UTAPHK U €CTb OCTYM K
MHTepHety. Takxke Heobxoanmo Hannume cBob6oaHbix 300 M6 Ha >KecTKoM aucke.

)
-
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— HaWTH NYHKT «MeHe,q)Kep HUCTOYHUKOBY,

Ynpasnewse nporpavann
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Crutcox aepkan. Conrib Backports (Offial20 1.
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2. YemaroBka npoepammol

— [JhaJiee B OKHE NOUCKa NakKeToB HanucaTtb Wine v YCTaHOBHUTb NOC/NENHIOO BEPCHUIO
13 OOCTYNHbIX;

Ynpaoaewwe nporpauau

B Napauerpes Bua Crpaska

Ynpasnestie nporpaman

| [oce v | Haime [Qvine 7

Naver Bepann penm crane

Raxero  paguueckms wrepdeiicon ¥

B \
o S 0103 mdv2011.0

1 g ratona

AGnome applcaton o manage ..

O WINE 1 Notan Emulator-runs. 334 Moo

@ | Wine £ Tmev2011.0

£
G o T e . amdv2008.0

e L |
wine - WINE Is Not An Emulator - runs MS
- B Windows programs

@ Texcrossie ymnuTat

e
-

@™

2 '+ || using their Unix or X11 equivalents. The library may also be used for

portingin32 code into natve Ui executables v
B6paHo: 15V / Ca06020 Ha AUCKE:A 1SS

Buspanece | | Npwenn, Buiim

Adobe AIR

BarpyauTs nocneawioio epewio Adobe AIR

war1

vindows g

warz
| R

......... nwn (145 ME)

# Dovnload now

AporpaNANoro oBecnsuenA

Mocne ycnewHow yctaHoBku AdobeAlR© nneepa 3anyctute dpann setup.air — ycra-
HoBKa nocobus «HarnsgHas wkonax.

© pr——
sl Dpaeca g dyphan Bocnann uncpyienm Copaska
[)adobe s —Anagsc awnoe, |3 AdobeAIR | Adobe AIR3 D1 X | 1) examen e —Auagke . X | - Aswo-sepemn

Exal

[ i Py + panvep

Phidemoai 14 hE | T8MAS
o LEMO-
W o

9@ -11:51 |




2. YemaroBka npoepammol

2.3. Nnatdpopma macOS®

1. BcTaBbTe KOMNAKT-AHCK C MPOrpamMMOii B yCTPOMCTBO AJ1S HTEHWS KOMNAKT-AUCKOB.
HaskmuTe nosisusluytocs Ha pabouem cTose MKOHKY, obozHavatowyo CD-guck.

O m Cplg:s9 Q

o

ModcD.

@& Finder 0aiin_paska_Bua_Ilepexon Oxno_Crpaska

VMware Shared
Folders

‘ExamMedia

2. B nosiBvBLIEMCS OKHe [BOMHbIM LLEE/IYKOM 3anyCcTuTe pacnakosLuk apxusa macOS
Installer, a 3aTeM — noJsiydeHHbIH NOC/e pacnakoBKH dhaw.

800 ® i =
X Kon-80 obvexroe: 8; aubpato: 1; aocrynno 0 Kb =
autorun.inf desktop.ini License.TXT Linux Installer
- N I- N
MACOSXiInstaller.dmg ReadMe.txt setup.tar win_installer.exe
/
[O0 O (5) ExamMedia ’:‘.
X600 L Xumus - Hemetanns =
X Kon-80 a6nexros: 1: supano: 1; soctynwo 9,7 MB L —
MAC OS X Installer

3. CnepyWTe yKasaHuaM, NOSIBASIOLLMMCS Ha IKpaHe.

2.4. AKTMBaLMA 1 3anycK

BHMMAHME!!! YacTo Bo3HuKkaeT npobnema aktusauun B OC cemerictea Windows© u
Linux® — oTobparkeHHe NyCTOro OKHa aKTWBaLMKU Cpa3y NOC/e 3aBEpPLUEHWUs YCTaHOBKH
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2. YemaroBka npoepammol

nocobusi WK Npu Nepeom ero 3anycke. ycToe oKHO aKTUBaLUK FOBOPHT O TOM, YTO Ha
KOMIblOTepe /15 LAHHOTO MOJb30BaTesNisi paboTaloT OrpaHUYeHHs 3anucK B cyxebHble
nanku. 3T orpaHuYeHusi HEOBXOAUMO CHATb.

Mpu nepsom 3anycke Mocobue TpebyeT akTHBaLMK ANS [OCTYNA K MaTepyanam. B ot-
KPbIBLUEMCS OKHE aKTUBaLMK HEOBXOAMMO BBECTH CEPHIHBIM HOMEP NPOAYKTa.

[ascrieauis nporpar: =,

AKTMBaLMS

BBeavTe CepuiiHbIi HOMEp: BcTaBuTh
‘Xxxxx ‘ XXXXX XXXXX XXXXX XHXXX
MoaTeepanTh

CepuiHbIM HOMep yKa3aH Ha ynakoBKe.

Mpu NpaBuIbHOM BBOLE CEPUIHOIO HOMEPA NPOUCXOANT aKTUBALMA U Nocob1e aBTo-
MaTHUYeCKH 3anycKaeTcs.

Mocne npaBuUbHOM YCTAHOBKM WM aKTUBaLMK NOCOBHE MOYKET BbITb 3anyLLEHO AP/IbIKOM
Ha paboueM CTosie UK APJIbIKOM C COOTBETCTBYIOLMM Ha3BaHWEM B rpynne yCTaHOBJIEH-
Hbix npunoxkennn «9K3AMEH-MELNA».

2.5. leakTuBauusa

KHormka feakTuBaLyu Haxo4MTCS B NPABOM BEPXHEM Yrily 3KpaHa (Nof KHOMKOM «3a-
KpbITb»).

chHKLIMFl AeaKTuBauuKn OOCTYMHa B nio6oi MOMeHT pa6OTb| C NPUNOXKEHUEM.
[Mocne Ha)kaTusi KHOMKHM «0eaKTUBUPOBATb» OTKPbIBAETCA OKHO NOATBEPXKAEHUA.

NMpeaynpexaeHne

Bbl YBEPEHDBI, YTO XOTUTE

ACAKTUBUPOBATb NPpUJIOXKE

= e LA

[LeakTvBauus no3BonsieT aHHyIMpOBaTb akTWBauuio nocobus. lNocne peakTusauuu
NOJIb30BaTE b MOXET YCTAHOBUTb M aKTMBMPOBATb NOCOOHE Ha LPYroM KOMMblOTEPE.

Lins nepeHoca nocobus Ha Apyroi KOMNbIOTEP C COXPAHEHWEM KOJIMYECTBA UCMOJIb30-
BaHHbIX aKTUBaLWH HEOOXOAUMO:

1 — peaxTuBMpoBaTb NOCOOHE HA LAHHOM KOMMbIOTEPE,

2 — ycTaHOBUTb NOCOBHE Ha APYrOM KOMIbIOTEPE WU aKTMBUPOBATb €ro.

(1)




3. Cmpyxkmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3. CTpyKTypa U PYHKLUUOHA/IbHbIE BO3MOXHOCTU NOCOGUA

3.1. OrnaBneHue nocooua

Mocne ycI'IeLLlHOl\:i aKTUBaLUMKU OTKPbIBaAE€TCA Ornasnexne nocobus. B Hem 0To6pa>Ka-
IOTCA MUHUATIOPbI TEMATUYECKUX Mop,yneﬁ. OHu PacnonoyeHbl B COOTBETCTBUU C TEMAMM,
n3yy4yae€mMbiMU B Te4YeHUE yqe6Horo roga. Cnuncok MHWHUATIOP MOXXHO nepemMellatb BBer/
BHWU3 C NOMOLLbIO CKPOJIJTUHI-NaHe/In CcnpaBa.

Cmpykmypa OznaBnerus

3aroJioBoK
VA

@ HATJISIAHAS) ©USUKA *
DUBNKA 7 knacc

ynpasjieHHE OKHOM

[eaKkTuBauus

1 2
vauepenie Monexyn

CKPONNUHT

6. Caoiicrsa rasos,

4.
oTTanKsasie Monekyn Bewectea

e / AUCKpPEeTHOE NUCTaHne
oLy ramuncren D

3aronoBok MOXKeT Coiep>KaTb Ha3BaHWe OUCKa, NPUHAAJIEXKHOCTb K cepuu (B BUae sip-
NbIKa AUCLMI/IMHBI), NPEAMETHYIO 061aCTb, TEMY 9KpaHa Uik (hOPMYIMPOBKY 3afaHHsl.

B npaBoi uacti « 3a020108ka» pacnonarailoTcs KHOMKK Ynpae/ieHWe OKHOM.

Hasurauus (nepeasu>xeHne) No OrnaBNeHUIO OCYLLECTBNSETCSA: CKPOMIUH2OM — Nepe-
MeLLLEHUEM NON3YHKa B BEPTUKAIbHOMW NOIOCKE CNpaBa UK OUCKPEMHbIM IUCMAHUEM —
HaKaTHeM CTPesioK «BBEepPX,/BHW3», KOTOPbIE «MNEepPeUCTbIBAOT» MUHWUATIOPbI TeMaTHye-
CKWUX MOAYJIeN Ha OfUH PSJ, BBEPX UJIU BHU3.

B — CBEpHYTb OKHO

E — yMeHbLKUTb OKHO

— 3aKpbITb OKHO

74 nciinan bynkuus (1)

I Onpepenexve v rpaduk NMHERHOM dyHKUMM

7 =1 x+(-1 | «
y (-1) ?
, 864202468 @
LI RN EN AR R RANN]
D
864202 468
i bnnunun‘vnnunun
TR > )
k>0 5
b<0 4
LX) v
o=
;) Aa
2
=
SMHEVHAS OYHKLS - 3TO OYHKLMSA BUAA y = ke + b 7k b -wncnA |3 m
k- YTNOBOM KOSGOULIAEHT; b~ CBOBOAHBIN YNEH @
MPACKK NIMHEVHON ®YHKLWW — NPAMAR 1

an HaXXaTuh Ha MUHUATIOPY Bbl6paHHOI’O TeMaTU4yeCKoro Mmoayssa MO>xHo nepeﬁm Ha

€ro NoJIHO3KPaHHbIM BUA,.
| 12 I )




3. Cmpyxkmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3.2. TemaTu4eCcKui 3KpaH

TemaTuuecKui 3KpaH SABNSETCA YacTblo TEMAaTUUYECKOTrO MOAYNS U COLEPXKHT MHOpP-

MaLuto no yuebHow Teme.

KaxkabIM TeMaTuecKni Moy ib MOXKET COCTOSITb M3 OLHOIO M/ HECKOJIbKUX TeMaTHYe-

CKMX 3KPAHOB, MEPENTH Ha KOTOPbIE MOXHO HaXKas Ha HOMeP BbIOPaHHON 3aK/iafKH.

lfxnaccmmaum ocHoBanuii
75y PacTBOPVMbIE 1 HEPACTBOPUMBIE OCHOBaHWS

% OCHOBAHUA naHesib UHCTPYMEHTOB
PACTBOPVIMBIE
(LIENO4M) HEPACTBOPVMBIE ’
NaOH, Ba(OH)2 Cu(OH)2 Fe(OH)3

. 2

OIHOKUCHOTHBIE  [BYXKUGTOTHBIE TPEXKVICJ'IOTHbIE‘ \
_OH ®

rlon |2 e
Son |

3aK/1lagKu

y | __OH . ~OH
Na — OH B gy

an pa60Te C TeMaTU4eCKHUMHU 3KpaHaMKU MOXKHO UCNOJIb30BaTb KHOMKKU Ha NaHe/In UH-

CTPYMEHTOB.

3.3. MaHeNb UHCTPYMEHTOB

B naHenb MHCTPYMEHTOB BXOAMT Lie/IblM psifi KHOMOK, KOTOPble NPEAOCTaBAAOT NOJb-

30Baresto pa3HoobpasHbie (hYHKLUOHA/IbHbIE BO3MOXHOCTH.

«

2

KHonka llepemecmums naHese — no3BONSIET NEPEHOCUTb NaHelb HHCTPYMEHTOB
U3 NPaBOM B NIEBYIO CTOPOHY TEMATMYECKOrO 3KpaHa U obpaTtHo. JT1a hyHKUMs no-
3BonseT chenarb 6onee KOMMOPTHBIM MOIOKEHUE NMAHENU MHCTPYMEHTOB L1 KOH-
KPETHOrO Pacrno/IOKEHWUsI MHTEPAKTUBHOW LOCKW WU Al TEX, Yy KOro JieBasi pyKa
ABNAeTCA Befyluen (ons nesLen).

KHonka KoHcmpykmop — oTKpbiBaeT OKHO KOHCTpyKTOpa. lMpu 3TOM OKHO TeMma-
TUYECKOro MoLys 3aKpbiBaeTcsi. KOHCTPYKTOp SIBASIETCS MOLHBIM MHCTPYMEHTOM
B pyKax nejarora-HoBaTopa, C ero noMoLLbto NPefoCTaB/AOTCS NPAKTUUECKH He-
OrpaHuyeHHble BO3MOXKHOCTH A/l peannsaumnn npodeccHoHabHbiX CnocobHocTem
YUUTENS W ero TBopueckoi ogapeHHocTh. OcobeHHOCTH U OCHOBHbIE NpHeMbl pabo-
Tbl C 3TUM YPOBHEM Haris4HOro nocobus 6yayT nogpobHO paccMOTpeHbl B pasaene
«KOHCTPYKTOP».

KHonka PucoBaHue — OTKpPbIBAET NaHesb C Pa3/IMiHbIMU MHCTPYMEHTaMMU [J/15 PUCO-
BaHus. Mpu HaxkatuK kHonok 1, 2, 3 1 4 NoBepx TEMATUYECKOro 3KpaHa NosiBNSeTCs
Npo3pauHbIi UK Besbii 3KpaH, Ha KOTOPOM MOJIb30BaTE/lb MOXET Ae/1aTb NOMETKH,
pucosartb. [pH 3TOM BCe aKTUBHbIE 3/1EMEHTbI (KHOMKM WK 0B1aCcTH) Ha TEMaTUYECKOM
aKpaHe nepecTaioT paboTatb. UToObl BEPHYTb MM aKTUBHOCTb, HEOBXOAWMO 3aKpPbITh
naHesib pucosaHusi. [pu 3TOM BCce HAapUCOBAHHOE COXPaHSAETCsl.

1 — KpacHbIM KapaHhaLl, pUCOBaHUE KPaCHbIX JIMHUN.

2 — CUHUWV KapaHJall, PUCOBaHWE CUHUX JIMHUI.

(1)




3. Cmpyxkmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3 — NacTuK, CTUpaeT Hap1MCoBaHHOeE.
4 — 6enbiit hoH, fenaeT 6esbiM UK NPO3pauHbIM POH A1 PUCOBAHMS.

5— OYUCTUTb, NOJIHOE yaaeHHe HapUCOBaHHOIO.

FRNES

Knonka YBeauyume / YmeHbwiums — oTKpbIBaeT 3KpaH C yBe/IMUEHHbIM ddparmeH-
TOM TEMATHYECKOr0 3KPaHa Wi AOMNOJIHUTESIbHBIN MaTepHa K 3KpaHy.

%

KHonka MHmepaxkmuBreie MoOenu — OTKPbIBAET KOMMIEKT IKPAHOB, COAEPIKALLMX
MHTEpPaKTHUBHbIE MOAE/U K JAHHOMW TeMe.

Kronka Ta6auyer — OTKpbIBAET KOMMIEKT CNPaBOYHbIX TabWL, K aHHOK Teme. Ta-
611LbI BKIIOUEHDI B MOCOOUS MO dhU3KKe, XMMUK 1 MaTeMaThke. B nocobusx no 6mo-
JIOTHK Ha MeCTe KHOMKHK «Tabnnupbl» pacnosioxeHa kHonka 3D-mogenu.

Knonka 3D-modenu — oTkpbiBaeT KOMMIEKT UHTepakTUBHbIX 3D-Mopener K Teme.

KHonka 3adayHux — OTKpbiBaeT KOMMJIEKT 3aa4 UK 3aAaHUK MO U3y4aeMOK TeME.
B nocobue BkntoueHbl 3a8aHUs N0 KKAO0M TeMe, OHW MOTYT NMPUMEHATLCS YUUTENEM
(Bn5 paboTbl C KNACCOM) M YUEHUKOM (AN1S CAMOKOHTPOIS).

E &

Aa  Ckpoimoiii pexcum — nepeknioyaeT 3KpaH Ha BapHaHT CO CKPbITbIMM TEKCTOBBIMU U
Ma rpacUyeCcKUMH 3IEMEHTaMM.

KHonka OeaaBraeHue — ocyuiectensiet nepexon k Ornaenenuio nocobus.

m) Kwuonku Credyrowas mema / [lpedviOyw,as mema — nepenucTbiBaloT CTPaHULbl B
4@ HarnAgHOM NocobuM, UCNoNb3yloTCA AN Nepexoaa Ha Apyrue Tembl.

10 Kronka Homep — ykasbieaeT Ha HOMEP OTKPbITOro TEMaTHYECKOro MOAYNS.

3.4. CtaHapTHble KHOMKU 3KpaHOB

Ha camom Temartuueckom akpaHe (pabouasi 061acTb TEMaTHUECKOro aKpaHa) oTobpa-
YKaloTCsA CTaHAaPTHbIE KHOMKMU.
MaHenb nneepa — npepHasHayeHa A NPOUIPbIBAHUSA aHUMaLMK UK 3BYKA.

nyck / naysa

| TeKyllee BpeMs | cTon

obuee spems BK/1 / BbIKN
3BYK

KHonkn ynpaBJieHUs1 UHTepPaKTUBaM#Hu

@ KHonka fTomoujb — OTKPbIBAET OKHO C KPATKOM MHCTPYKLMEN N0 paboTe ¢ Mofesbio

WU 3afiaHHEeM.
| 14 I




4, [Tocobus cepuu «Haensdnas wkona» 8 yyebHom npouecce

0 do& #

Knonka C6poc — nepeBoAMT MOAENb UMM 3afaHue B NePBOHAYa/IbHOE COCTOSIHHE.
Bce napameTtpbl MOLENH NPUHUMAIOT HayasibHble 3HAYEHUS, OTBETbI K 3a4aHUAM UK
BbIMNOJIHEHHbIE PUCYHKH YOANAIOTCA.

KHonka [Tyck — 3anyckaeTt Mofefb C yCTaHOB/IEHHbIMU NapameTpamHu.

KHonka C6pocume — nepeBOAWT 3KpaH B nepBoHadYaibHOe COCTOsIHWE, BCe yCTa-
HOB/NEHHbIe NapaMeTpbl NPUHUMAIOT HauasibHble 3HAUEHHS.

KHonka flpoBepxka — npoBepsieT NpaBUIbHOCTb OTBETOB B 3aAaHWW. [paBusibHble
OTBETbl OTMEYaloTCs 3e/1eHON PaMKOM, HenpaeH/ibHble — KpacHoM. [oBTopHOE Ha-
»KaTue KHOMKKU yBUpaeT LBeTHble pamKH.

Knonka ffokazame omBem — nokasbiBaeT npaeu/ibHble OTBETHI Ha 3afaHue, ycTa-
HaB/IMBAET NPaBHJIbHble 3HAYEHUS U NPaBH/ibHble PUCYHKKU. UTOObI ybpaThb ¢ akpaHa
OTBETbI, HEOOXOAUMO HaXKaTb KHOMKY @ Ckpoime omBem.

3.5. CneyunanbHble 0603HaYaloLW e CUMBOJIbl Ha 3KpaHe

Nl

Bce akTuBHble 061acTH 3KpaHa OTMEeUEeHbl 3HAaKOM «KWCTb pyKu». Hanuuue Takoro
CMMBOJIa O3HAUaET, YTO Ha AaHHYIO 061aCTb MOXKHO HaXkaTb WM NEPeMEeCTUTb OT-
MeUeHHbI 0ObeKT.

Hanuure Takoro cMMBO/Na Ha 3KpaHe FOBOPHT O TOM, UTO M306paXkKeHHe MOXKHO ne-
peMmellaTb BBepX /BHWU3 UK BNEBO /BNpaBo.

[LaHHbiii cumeon obosHauaeT MHTepakTuBHyto 3D-mogenb. CTtpenka noackasbisaer
HanpasfieHWe ABUXKeHUs Kypcopa A/is eé ABuxeHus. OTCyTCTBUe CTPEIOK FOBOPHT O
TOM, UTO MOZLEJIb MOXXHO [BUraTh, NepemeLLas Kypcop B I0OOM HanpasieH1H.

AHMMaLlMﬂ. Hakatnem Ha O603HaquHyI0 3TUM CUMBOJIOM 06/1aCTb MOYXHO 3any-
CKaTb UK OCTaHaB/IMBaTb aHUMUPOBAHHYIO UTIOCTPaUMIO.

PFI,EI, CUMBOJIOB coo6u.|,aeT O Ha/IU4nn [ONOJIHUTE/IbHOIO MaTepuUasia K JaHHOMY 3KpaHy.

Cumeon Kakue o6bekTbl

53

3% OpfHa WM HECKOJ/IbKO MHTEPAKTHBHbBIX MOAEeN

o5

JKpaH € yBENUYEHHDIM (DParMEHTOM W/IU AOMNOJIHUTE/IbHbBIM MaTepuas K aKpa-

HY.

@ OpHa wnu Heckonbko 3D-mopenen

4. NMNoco6usa cepum «<HarnaaHana wWKona» B y4e6GHOM npouecce

Marepuasbl nocobun cepun «HATNALHASA LLUKOJTA» nossonsioT B NoHOM Mepe pe-
ann30BaTh AUAAKTUUECKHUE U METOLUUECKHE TPeBOoBaHHS.

AmpgakTudecKne Tpe6oBaHus

® Hay4YHoCmeo O6yquU}7 — OOCTaTO4HaA Fﬂy6MHa N KOPPEKTHOCTb U3/TOXKEHUA y‘-le6HO-
ro matepuana,

(15 )




4, [Tocobus cepuu «Haensdnas wkona» 8 yyebHom npouecce

e JocmynHocme obyyeHus — ONpPepeSieHHast CTENeHb TEOPETUYECKOM CJIOXKHOCTU W
rNyBUHbI U3YYEHUS COrNAcHO BO3PACTHbIM 0COBEHHOCTAM 0BYyUYalOLLMXCS;

® cucmemamu4yHOCMb U NOCAeA0BamesbHOCMb 06yyeHUs — POPMUPOBAHHE 3HAHWH,
YMEHWH U HABbIKOB B ONPELAESIEHHON JIOrMYECKOW CBA3aHHOMW NOC/Ie40BATE/IbHOCTH C
obecrneyeHneM NpeeMcTBEHHOCTH;

®  Hazns0HOCMb 06YYeHUs — YYBCTBEHHOrO BOCMPUATUS OOBEKTOB, NPOLLECCOB, ABe-
HUMK;

®  npoyHoCmb YcBoeHus 3HAHUG — 3aKPENIEHWUs 3HAHWMK;

° cmpykmypu3sayus y4ebH020 Mamepuana u CMPYKmMypHO-YHKYUOHANbHAS CBs-
3GHHOCMb — NpefcTaB/ieHWe yuebHOro mMarepuana C pasbuUBKOM Ha CTPYKTypHble
eaMHuLbl ¢ 0603HAYEHHEM CTPYKTYPHO-(DYHKLIMOHANbHbIX CBA3EH MEXY HUMH, OTpa-
>KAIOLMX BHYTPEHHIOIO JIOMHMKY M3y4aeMoro mMatepuasna;

®  UHMEePaKkmMuBHOCMb — B3aWMOLEUCTBUE C MYJIbTUMELMHHDBIM CPeLCTBOM OBydeHus
(HarnagHbIM nocobuem);

® adanmuBrocme — npucnocobnieHre npouecca obydeHHs K YPOBHIO 3HAHWI, YMEHUH,
NCUXONOMUYECKUX OCOBEHHOCTEN yuaLLMUXCs.

Mero,quqecnue TpeﬁOBaHMﬂ
® nosHoma coOdepicaHusi — NO3BONSET B MONHOW Mepe peann3oBaTb METOAUYECKHE

uenn obyueHus;

® pnedaeozuyeckue memodel, onpepensioline JOCTUXKEHUE Lieniel 0byueHus npu op-
MWUPOBaAHUK TEMATUYECKUX MOAYIEN NOCOBUI, UCNONb30BAIUCH C YHETOM KaXKA0MW KOH-
KPEeTHOM HayKUW U el COOTBETCTBYIOLLLEN AUCLUNINHE.

® HanucaHue nedazoauyecKoeo CYEHapus — Y4uTbiBanacb BO3MOXKHOCTb WM3MEHSTb
NIOFUKY W3NI0XKEHUS MaTepUana, HanoHATb HEOBXOAUMOMN MH OPMaLMeN coaeprKaHue
TEM C Leblo WCMO/b30BaHUA COBCTBEHHBIX NEAarorMuecKMX METOLOB W TEXHOIOMHH
LIS NYULIEro JOCTUXKEHWS Liesiel obydeHus.

CornacHo BbllenepeyncneHHbIM NeJarortieckuMm TpeboBaHWsaM B NOcobUsax cepuu
«HarnsgHas wkona» Kakapld TeMaTUYeCcKWit MOayb CTPYKTYPUPOBaH Cleaytowmum o6-
pa3om:

1. TpepncraBneHHbii yuebHbIH MaTepUan MUHUMasIEH MO OOBEMY, UTO NO3BONSET CAeNaTb
aKLEHTbl HA OCHOBHOM W B&XHOM B U3y4yaeMoM TeMe. TemMaTUyeckue MOLY/U CIOXKHbIX
TEM WK TEM, U3yYeHUE KOTOPbIX NPeAnosiaraeTcsl He Ha OLHOM YPOKE, BK/OYAIOT B
cebst HECKOJIbKO TEMATHYECKUX 3KPAHOB.

2. Wudopmauus, cofepkallascs Ha TEMATHMYECKOM 3KpaHe, COMPOBOXAAETCS MIIIO-
CTPUPOBaHHbIM MaTepHasioM: CTaTUYECKUM, OUHAMUYECKUM, MY/IbTUMEAUMHBIM, KOTO-
pbIi NPH HEOBXOAUMOCTH MOXKHO YBEJTUUMTD.

3. Paborta c TeKCTOBbIM MaTepPHasioM TEMATHYECKOrO 3KPaHa NO3BOJISIET Peann30BaTb UH-
TEPaKTHUBHbIN A1aNnor ¢ yuebHbIM 31EKTPOHHBIM NOCOBUEM.

4. TemaTWueckve MOLY/M COAep’KaT 3afaHusl, Hanpas/ieHHblE HA CAMOCTOSITE/IbHOCTb W
pa3BUTHE MbILLINIEHWUS YYaLLUXCS:

— 3a,@aHuA C 3/IEMEHTaMK MOLENIMPOBaHUS;

— 3a/iaHus C HEMOJIHBIMK LaHHbIMH;

— 3a/iaHuA C 3/IEMEHTaMU UCCNIe0BaHus.

(16 )




5. Temamudeckue mooynu cepuu «Haensdras wkona» 8 cmpykmype ypokoB

5. TMocobue copep>KUT 3KpaH C KOHTPOJIbHBIMU BOMPOCAMH, YNIPAKHEHUSIMU U 3aa4amu,
KOTOpble OTHOCSATCS K U3ydaeMoin TeMe. 3afjaHusi MOXHO pacnedyararb YaCTUUHO WK
NOJIHOCTbIO MPU HEOOXOAWMOCTH, & TECTOBbIE 3a[aHWSI COLEPIKAT LOMOJHUTENbHYIO
(pyHKLMIO NPOBEPKH.

6. TNocobus conep>kar AONOMHUTENbHBIM CNPABOYHbINA MaTep1ar.

Takoe noctpoeHue Nocobusi NO3BOMUT NOOOMY Nefarory coriacHo BbibpaHHOW Tex-

HOJIOTMK W METOAMKM NMPEenofaBaHus pa3paboTarb CBOIO WHAWBUAYANIbHYIO TPAEKTOPHIO

npenojasaHus.

5. TemaTtuyeckue moaynu cepum «<HarnsgHaa wKona»
B CTPYKType YPOKOB

JioBoM ycnewwHbIi ypok — 3TO NPOAYMaHHbIN M1aH-KOHCMEKT C IOFMUECKH BbICTPOEH-
HbIMW CBSI3IMU OUAAKTUUYECKMX U METOLMUECKUX €AMHUL, a TaKKe UMEIOLLUMCS MHCTPY-
MEHTapUEM: TEXHUYECKHUM W y4eBHbIM.

Kakyto 6bl TEXHOMOMMIO HU UCNOb30Bas NEAAror B CBOEH NeAarornieckon NpaxkTuke,
3a OCHOBY OH 6EPET OCHOBHbIE THMbl YPOKOB:

. YcBOEHHe HOBbIX 3HAHWK

. 3akpensieHue (KOMNIEKCHOE NPUMEHeHWe 3HaHUH, YMEHWH)
. MoBTopeHuWe (akTyanusauus 3HaHWM U YMEHWH)
Cuctematusauma U 0606LeHHe 3HaHUM U yMeHHH
KOHTpO/b 3HaHWM U yMEHUIH

KoppeKuus 3HaHWH, yMEHWH U HaBbIKOB
KomMBUHWpOBaHHbIM ypoK

N s WON =

COBOKyﬂHOCTb MEeTOA0B U NPUEMOB UCMO/Ib30BaHUA MyanMMe,D,MljiHOrO y‘—le6HOrO no-
cobus B CTPYKType ypoka onpefensiercs 06bEMOM U3yuaeMoro mMarepuasna Ha ypoKe M
OTPE3KOM BPEMeHH, OTBOAUMOro Ha paboTy C MynbTUMEAHMa, OHO He [OIKHO NPEBbIAaTh
NOJIOBWHbI OT OBLLErO BPEMEHH YPOKa.

UHdopmaLMoHHOe HanoiHEHUE NO3BOJISET C MOMOLLbIO CPEACTB My IbTUMEAHA:
®  U3/I0XKWTb TEOPETUYECKHE OCHOBbI AUCLMMIIUH;
® NPOAEMOHCTPUPOBATb yuebHble MOLENU, IKCNEPUMEHTbI U OMbITbI;

e 0BecneunTb KOHTPOJIb MO U3y4aEMOM TeME;
® co3parb COBCTBEHHOE 3KPAHHOE HanoJIHEHHe.,

6. ®Dopmbl U3/10XKEHUS Y4eOHOro matepmana

B nocobuu ONna U3NOXKEeHUA TeoOpPeTUHECKUX OCHOB OUCUUNIUH NpefyCcMOTpeHbl BO3-
MO>HOCTH.

6.1. Busyanusauusa

Bu3yanu30uu;706beKTa, npouecca Uiu saBneHna C TEKCTOBbIMU KOMMEHTapPUAMM.

TekcToBble KOMMEHTapun copep kat onpeneneHuda, nosCHeHus, Knaccm#mr(au,mo,
OCHOBHbIE NONOXEeHUA TeOpHUH, CnpaBOYHbIE CBELEHWA. Tekct CKpbIT B MaHeNU Tuna
FOJIOCEMEHHbBIE v . ,D,J'Iﬂ TOro uTobbI OTKPbITb TEKCT, HY>XHO HaXXaTb Ha Tpe-

(17 )
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6. @opmer usnodiceHus y4ebHozo0 mamepuana

g FonocemeHHble IQQQ.
CocHa, enb [ ]
FOJIOCEMEHHBIE A XBOSA - y3KME ... v «
PacTeHust CKNIYNTENbHO APEBECHbIE L4

(BepeBbs, KYCTapHWUKW, IMaHbl). b
o NmeloT cTebenb, KOPEHb 1 INCTbS.

o Pa3MHOXaloTCs 1 pacnpoCcTpaHsioTes
C MOMOLLbIO CEMSIH.

o CemeHa nexar OTKpPbITO Ha MOBEPXHOCTU
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6. @opmer usnodiceHus y4ebHozo0 mamepuana

ne. Knacc | [_[0]x]
PasHoob6pasue Hacekomblx (1)

+IMERE - »

Komap | Myxa komHatHas | Méptsas ronosa = Maxaon Maaka
& L

! Bnoxa kpbicuHas | |JlecHoii mypasei] LleplueHb

=2
>

6.2. Pa6ota ¢ 3D-mogenamu

Pa6oma ¢ 3D-mo0essimu reoMeTpUUECKUX OUrypP, MONIEKYJT PA3/IUUHbIX BELLECTB, (u-
3UYECKMX NPUBOPOB, MOLESIH >KUBbIX OPraHW3MOB, Pa3/IMuHbIX K/IETOK, TKaHeW, OpraHoB
>KMBOTHbIX, PACTEHUH U YeNOBeKa.

Ha Tematnueckom akpaHe psaoM ¢ 06beKTOM pacnonaraeTcst KHOMKa UK~ , Uu ) ,
Unu . Ons noeopota Mogent HeoBXOAMMO MPOBECTH KYPCOPOM MO U30OPAKEHHIO.
OpHoKpaTHOe HaxkaTie Ha MOLE/b BEPHET €& B UCXOLHOE MOJIOXKEHHe.

B nocobusx «HATNIAAHAA BUOJIOTUSA» Ha OCHOBHOM NaHenW UHCTPYMEHTOB UMe-
eTcsl KHomMKa ., KoTopasi nokasbiBaeT Hasuuue 3D-Mofenel Ha TeMaTMUECKOM 3KpaHe,
HY>KHO HaXKaTb Ha KHOTKY W BbIOpaTh MOAEb.

6.3. Cnang-woy

Craiid-woy — noatanHas UANIOCTPALMA SBNEHUH WU MPOLECCOB.

Jlucr (2)
VcnapeHue Bobl pacTeHnem

L \ BenokpbinbHuK (Calla) o
YCTbUYHas TpaHcnpaumns &

@

@

B
@ =
®
% E
@ »
a e
C‘)OOOO @@ @ 8

/- AN
/ N\
Yka3aTenb KonnuecTsa cnaﬁp,os Nuctanue CTpaHuLy,
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6. @opmer usnodiceHus y4ebHozo0 mamepuana

OnpeaenuTtb, YTO LaHHbIA 3KPaH COAEPXMUT «CNani-LIoy», MOXHO Mo 3Hauky H £ B

BEPXHEM JIEBOM YrJly 3KpaHa.

6.4. Pa6oTa c rpadukamu U reomeTpuueckumu ourypamm

Bce rpadmku B NocobuUsiXx MHTEPAKTUBHbI, NPeLyCMOTPEeHa BO3MOXHOCTb MHOFOKpaT-
HOrO U3MEHEHWS AaHHbIX W napameTpos. [padukamu U rpadMUecKUMmu H306pasKeHUIMH
MOXHO YNPaBsSTb C NOMOLLbIO KHOMOK, KOTOPble PacrnosioXeHbl Ha CAMOM TEMATUYECKOM

3KpaHe.

U3meHsieM HaYa/lbHbIe ycnoBusa

@ﬂmneﬁnaw yann (1)
TPadUK COOTHOWWEHIS Mep Macs

@Memmmm :
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6. @opmer usnodiceHus y4ebHozo0 mamepuana

MeHsieMm MeCcTONoO/I0)KEeHHe 0CH KoopAUHAT A

B NnpaBoOM HUXKXHEM yrny KOOp,D,MHaTHOl;i OCH pacnonioXKeH 3Ha4oK \:{7 OH nokasbiBaeT
HanpaeJieHWe nepemMeLlleHrua OCH KoopanuHar. ,D,}'IFI nepemMeLlleHna oCu LOCTaTO4YHO caenatb
ABUXKEHWE B YKa3aHHOM HanpaB/eHUuHU (06}1aCTb 3axBaTta — BCE none KOOp,EI,MHaTHOI:i OCM).

4« 4«
y _ 1 b ‘g\ y= 1 Y
o Y =54 X
N x T 1 — ¥ —,
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dukcupyem rpadpmk

[insa cpaBHeHWs1 UK aHanM3a rpadhMKoB NPesyCMOTPEHA KHOMKA (hUKCALMU rPachuKoB
(@), xoTopas pacnonoXeHa Ha CaMOM TeMaTHUeCKOM 3KpaHe. BHauane 3apalite yHkuuio
[Nl CPAaBHEHUS, 3aTeM U3MEHUTE 3HaYeHUst NS (PYHKLUUH.

e
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BepHyTbCs K NepBOHaUasibHbIM YC/IOBMSIM — KHOMKA cBpoc (%)

Co3gaém pa3gaTo4Hbii maTepuan
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KHonka «npuHTep» (&) noka3blBaeT BO3MOXHOCTb BbIBOAA HA Nedatb. 3aaasas pas-
JIMYHbIe 3HaueHUs (NapaMeTpbl) PYHKLWH (ypaBHEHUH), MOXXHO CHOPMUPOBATb pa3faTou-
HbIl MaTepuan. HaxkmuTe Ha KHOMKY U BbIGEpHUTE YCNOBUS AJ151 NeJaTw.
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6. @opmer usnodiceHus y4ebHozo0 mamepuana

Anu3op ypoka no pabote ¢ rpadpMKoM nokasaH B pasgene «3Anusogbl ypokosy (Mare-
MaTuKa. [padmk KBagpaTUUHOM PyHKLHK).
B nocobusx pns paboTtbl ¢ reoMeTpUYECKUMU PUrypamu npesycMoTpeHbl BUPTyarib-
Hble MHCTPYMEHTbI — JIMHEWKA W TPAHCMOPTHP.
| MCCEKTPUC! U BbICOTHI B TPEYrOMbHUKE
L MeguaHa, 6rccekTpuca, BeicoTa
B veanara | 4
BUCCEKTPUCA 0

@ / KHonka MHcTpyMeHTa

=] |

"I MIGCEKTPUCHI 1 BBICOTHI B TPEYTONBHIKE
Y Menwana, 6uccektpuca, Boicota
B MELVAHA “«

BUCCEKTPUCA @
BbICOTA

=l e

/ 3Hak coBMeLleHnA

=l
Aa
»
«
)

HaxkmuTe Ha KHOMKY BbIOpaHHOro WHCTpyMeHTa. HalauTe 3Hak coBmelleHus U nog-
BeMTE K BbIOpaHHOM TOUKe HaYana amMepeHus.

MoBoOpPOT UHCTPYyMeHTa — obnacTb 3axBata A/ TPaHCNoPTUPa NONYKPYr (yrioMepHas
wKana), ons IMHENKU — 3TO KOHLbI JIMHEHKH.

Y6patb BUpTyasibHble MHCTPYMEHTbI C 3KpaHa MOXHO OLHOKPATHbIM HaXKaTMeM Ha
KHOTMKY MHCTPYMeHTa.

6.5. Pa6oTa ¢c ayaMoBU3yasibHbIMU 3KpaHamMu

AHWMaLMKU U BULEOPOSMKU SBAAIOTCS MOLLHbIM CPEACTBOM MOTMBALMMU MPUUUHHO-
CNeLCTBEHHOMO U CTPYKTYPHO-(DYHKLIMOHAIbHOMO aHa/iM3a, OHU Pa3BUBAIOT YMEHHUS CpaB-
HWUBaTb, CONOCTaBAATb, OLIEHUBaTb U 0606WaTb.
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6. @opmer usnodiceHus y4ebHozo0 mamepuana

CMOHTMpOBaHHbIe WK NporpaMMHble aHUMaUuHUHU UNNIOCTPUPYIOT pa3/inyHblie npouec-

Cbl U ABNNIEHUA, NO3BONAIOT NPOAEMOHCTPUPOBATb ydalluMca M3y'-laeMbIFi Matepuvan B ou-
HaMHKe.

Bce aHWMauun U BUAEOPOJTUKHU B nocobusx Ha nobom atane NPOCMOTPa MOXHO OCTa-
HOBUTb U I'IO,D,pO6HO npoaHa/Iu3npoBaTb CUTyalUHUIO UK caoenatb JONOJIHEHUA.

weranm EER
esy PacnpeneneHye aeKTPOHOB B aTOMax a/IeMEHTOB | rpynmb! (-]
4

11Na, pacnpeneneHue anekTpoHos: 2, 8, 1

of|
@

[ [

3 il

©PRP®OE®

00:52
01:24

s

AHUMaLMOHHbIE PONIMKK U BUAEOPOJIUKM UMEIOT AUKTOPCKOE CONPOBOXKAEHWE. 3BYK
MOXHO OTKJIIOHaTh (H&XKMMUTE KHOMKY (€))). Ha niobom 3Tane npocMoTpa MOXHO OCTaHo-

BUTb (bpaFMEHT ANA ero netasbHoro aHainm3a v U3yd4eHua (KHOI'IKa @) ,D,ﬂﬂ npekpaweHna
npPOCMOTpPa HaXKMUTE KHOMKY @

Mpon3E0acTEO amMmuaKa (1)
I'Ipousao,qcmo aMMuaka

KOJIOHHA CUHTE3A  XONOAMUITIbHUK

&
@
> ® Aa
AszoToBoAOpOAHAS
cmech Avriak ' |(8) =
Ha cknan
Lprynsumoneii  WVIPKYTIALMOHHbIA @ @
raa KOMMPECCOP B 5

3Hauok

Ha TeMaTUYECKOM 3KpaHe NnoKasblBaeT, 4To AaHHasi obiacTb aKpaHa co-
LEePXUT aHuMauuto. [1na e€ BoCnpou3BeAeHUs HAXKMHUTE Ha 3HAYOK.

6.6. Pa6oTa ¢ BUpPTya/ibHbIMU U3MEPUTEJIbHLIMU NPUGOpPaMH

YuyebHvie axcnepumermel u oneimel. B nocobuu npefycMoTpeHa BO3MOXHOCTb fe-
MOHCTPUPOBaTb W NPEACTaBAATb yuebHble MOAENH, IKCNEPUMEHTbI U onbiTbl. OHKU Mak-
CUMasbHO NPUBIMXKAIOT U3yyaeMblli MaTepuas K peasbHO CYLLECTBYIOLEMY NPOTOTHY.
Takasa cdopma nogaun y4ebHOro copepykaHusi No3sonseT CHOPMUPOBATL Y YydaLLMXCS

(2 )




6. @opmer usnodiceHus y4ebHozo0 mamepuana

LIeNOCTHOE NPEeACTaB/ieHHe O CYLLLHOCTH, XapaKTepHbIX YepTax U 0OCOBEHHOCTSAX NpeacTas-
nsemMbix Mofenei U 06bEKTOB, NPOLECCOB W SBJEHUH.

Ha Tematnueckom akpaHe, copepKallem 3KCNEPUMEHT UK OMbIT, aKTUBHbIE 3/1IEMEHTbI
yKa3aHbl 3HAYKOM «KUCTb» _‘Q\) Mpu HaxkaThK Ha 0bNacTb, Ha KOTOPYIO YKa3blBaeT «KUCTb»,
®  06beKT MeHsieT pa3Mepbl, XMAKOCTH MEHAIOT 06bEM;
®  Ha U3MepHTeNbHbIX NPUBOpax CMEHSETCA AWana3oH LKasibl U3MEepPEeHHs;
®  06beKTbl M NPUBOPbI MOTYT NepemMeLLaThCs.

Mzweckue Tt X MSMEDEHAS @Fumecm oniHb! 1 X MaMEPONME
1= Namepervie anukbi, oGbema, TemnepaTypst ViaMepeHme AHE], 06bema, TeMrepaTyps!

‘ .
AL §

W S g
| oSS

Kaxkblii TeMaTUuecK1it aKpaH COAEPXKHUT MHCTPYKLIMIO, KOTOPYIO MOXHO YBUAETb, Ha-
»as kHonky [Tomows (2).

CEORCTEA Ta30R, SUAKOCTEN 1 TEGPAL Ton @Faonma Tasom, SAKOCTeN A TRCpANX Ten

=< Macca Bp: arperarHeix =4/ Macca BeluecTsa B pasnniHbIX arperaTHblx COCTOSHUSIX.
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KyBUKamu NIbAa Ha BeCk.
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NPOBEANTE IKCTIEPUMEHT ‘ :
o Bl
&)
iz iz

E
=» =
-« -

@) |6 @) | 6

Psg TemaTuuecknux aKpaHoOB COAEP>KUT Habop NPUOOPOB B NPABOM YaCTH 3KPAHOB, KO-
TOpbIe CNeAyeT BbibpaTb COraCHO 3a4aHUI0 M MHCTPYKLMK A5l UCCIE[OBaHHA.
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7. JlabopamopHsie pabomol

YuebBHbIi 3KCnepuMeHT obecreunBaeT efUHCTBO MO3HABATE/IbHOW WM MPAKTUYECKOM
LesaTenbHOCTH yyawmxcs. OgHu yuebHblie aKCnepuMeHTbl cnocobCTBYIOT yraybneHuo 1
Pa3BUTHIO 3HAHWM, APYr1e NO3BOMSIOT NPOYHEe 3aKPenuTb U3yYeHHbIM MaTepHas, TpeTbr
SB/SIOTCS UCTOUHUKOM HOBbIX 3HAHWH.

YuebBHbIN 3KCNEPUMEHT COLEPXKHUT Liefb, KOTOPAs Y>Ke JOCTUrHyTa HayKoM, HO yuya-
LMMCS 3TO AOCTUXKEHHe eLLé HenssecTHo. Hameuaemble Lenn, Npuémbl, CPeAcTBa UX LO-
CTWXKEHUS SB/ISIIOTCS TMNOTE30MH y4eBHOro aKcnepuMeHTa. Yualimecs CaMoCTOSTENbHO UK
noJ PyKOBOACTBOM fejarora naaHupytoT Xog, 3KCNEPUMEHTa, NPUEMBI BbINOIHEHUS W CMO-
cobbl aHasM3a pe3ysbTartos, a 3aTeM HabMoJAOT U N0 HEOOXOAUMOCTH OLHOBPEMEHHO
NPOBOASAT 3KCMEPUMEHT.

BbinonHsis akcnepuMeHT, yualiecs (hOPMUPYIOT B CO3HAHUMU MOHATHS, KOTOpPbIE CBS-
3aHbl C NO3HABAEMbIM OOBEKTOM, MPOLIECCOM WJIU SIBJIEHUEM, W BbIPaXKaloT YMO3aK/ode-
HUS U CYXKAEHHSI.

Hcnonb3osaHue yuebHOro akcnepuMeHTa B yuebHOM npouecce obecneunsaet He Tob-
KO yrnybieHHOe YCBOEHUE COAEPXKaHUS AUCLMIIMH, HO U MO3BOJISIET YUEHUKAM OB/IafEeTb
BeAYLLMM METOLOM HayKh — Hay4HbIM 3KCNEPHUMEHTOM.

Jnu3op ypoKa-ucciefoBaHus MokasaH B pas3gaene «3Anu3oabl ypokoBy (Xumus. Ceow-
cTBa BENIKOB U UX NPUMEHEHHE).

7. J1a6opaTtopHble padoTbl

UHTepakTusHble nabopatopHble paboTbl — 3TO XOPOLUEe JONOHEHWE K peasibHOM fe-
ATENbHOCTH Ha ypoke. MofobHble paboTbl NOMOraloT yHalMMCS COPUEHTUPOBATLCSA B NPO-
BeJleHUH CaMOCTOSATE bHbIX HABNIOAEHH, 0BOPATUTb BHUMAHWE Ha Te CTOPOHbI SIBJIEHHWH, Ha
KOTOpble OHU BPAL M 06paThiu 6bl BHUMaHWE NPH BbINOJHEHWH OMbITa.

Mpu paboTe ¢ MOLENAMMU yyaLLMICS: U3MEHSET napaMeTpbl U HabnogaeT 3a Npouc-
XOASALLMMHK NpoLeccaMu; NOMeELLAeT MOLENH Tesl U NPeAMETOB B ONpejesieHHble YCIoBUS
W UccnepyeT UX NoBefeHWe U napameTpbl. MHTepakTUBHble MOLENH, aHUMaLMK, 3a8aHHs K
UNNIOCTPALMAM NO3BOJAT YUALLMMCS CAMOCTOATESNIbHO CTaBUTb YUeOHble LesI, HAXOAWTb M
MCNO/b30BaTh CPEACTBA U CNOCOBbI AOCTHKEHHUS ITHUX LieNiel, OPUEHTHUPYACH Ha MaTepua-

Nibl nocobus.
MnoTHOCTb, Macca, 06bEM
Ol'lpe,ﬂ,eﬂeHMe MJIOTHOCTW BeLecTBa
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7. JlabopamopHsie pabomol

& NIOTHOCTL, Macca, 06bEM
OI'IDGD,EJ'IEHVIE MJI0OTHOCTW BELLECTBA

£

MnotHocTb, Macca, 06bEM
Onpep,eneHme MJIOTHOCTU BELLECTBa

S

&
g
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Bo3MOXHO nNpUMeHeHHe WHTEPAKTHBHbIX nabopatopHbix paboT A1 NPOBEPKH CTene-
HW YCBOEHHWS TEOPETUYECKOro MaTeprasa yuebHoM nporpaMmbl.

B nocobusx BO3MOXKHO MCMOIb30BaHWE OJLHOTO U TOrO K& TEMaTUYECKOro 3KpaHa aisi
pasHbix yuebHbix uenei. Tak, Hanpumep, TeMatuueckui akpaH «Onpenenerue yaenbHowm
TennoémkocTu sewectsa» (nocobue «HATJIAAHAA OU3UKA») mMoxxHO ucnonb3osatb
nns nabopartopHbix paborT:

1. «MN3mepeHue yaenbHOM TENIOEMKOCTH BeLLECTBAY;
2. «M3mepeHue yaenbHoM TenOTbl NAABNEHUS JibAay;
3. «CpaBHeHue KoiMuecTBa TenioTbl, OTAAHHOE TEJIOM U NOJIyYeHHOE BOLOMY.

Mpenopasatesnib MoXeT chOPMUPOBaTbL NYTEM BOMPOCOB M OTAE/bHbIX 3afaHui pabo-
umni IMcT nabopatopHoi paboTbl, 0Opasel, KOTOPOro nNpeacTas/eH B pasgene «n13obl
ypokoB» (Pusunka. UamepeHue yaenbHON TENNOTbI NNABNIEHUS NbAa).
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7. JlabopamopHsie pabomol

KonuuecTeo TennoTbi. YAeanaﬂ TEnJI0EMKOCTb U TEerniotTa cropaHus
Onpepenexve yaensHon TernoEMKoCTH BELLLeCTBa
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B nocobuu copeprkaHre HEKOTOPbIX TEMATHUECKHUX IKPAHOB NO3BOMISET Npenojasare-
Nio POPMUPOBATL IKCNEPUMEHMASbHBIE 3a0aYU.

Mpw peLueHnn aKCnepUMeHTaIbHbBIX 33[a4 BbIMOJHAIOTCS OJHOBPEMEHHO YMCTBEHHbIE,
NPaKTUYECKHUE W OPraHU3aLMOHHbIE AeNCTBUS yyawmxcs. PDopMuposaHue, nogbop Takux
3ajau, WX NPaBWJIbHOE BKJTIOUYEHHWE B CTPYKTYPY YPOKA MOMOTYT Pa3BWTb NPEAMETHOE MbiLL-
neHue (XxMMHUeckoe, BUonornieckoe, hranieckoe, MaTeMaTHIECKOE), COBEPLLEHCTBOBATD
3KCMNEPUMEHTASIbHbIE YMEHHS.

Mpu nog6ope 3agay K ypoky 6epém 3a OCHOBY creayole MeToarueckue Tpebosa-

HUS K 3KCNepUMeHTabHbIM 3agadaM. OHU JOMKHDI:

®  6bITb HaNpaBeHbl Ha [OCTHXKEHUE OCHOBHbIX LieNlel YPOKa;

®  6biTb CBA3aHbl C APYrMMM BMAAMHM AEATENbHOCTH yualuuxcs U yuutens (becepmoM, ne-
MOHCTPaLMOHHbIM OMbITOM W NabopaTopHbiMKU paboTamu, pelleHHeM TEeKCTOBbIX 3aay
UT.A.);

®  COOTBETCTBOBaTb YPOBHIO NOAFOTOBKHM KJACCa MM OTAE/bHbIX YUEHUKOB NPH MHAMBH-
LyanbHok paborTe.

Bbigensem yetbipe atana AeaTesibHOCTH Npy paboTe ¢ 3KCnepuUMeHTanbHOM 3agade.
1. AHanus TekcTa U SBIEHUS 3aauH.

CHauana nosicHATCS He3HaKoMble TEPMUHbI, ONPefensitoT BOMPOCbl U UX XapaKTep
(sBHbIE UK HesBHble, TpebyioliMe KaueCTBEHHOM W/IM KOJIMUECTBEHHOM OLEHKM). 3aTeM
BbIAENAIOT 0ObEKTbI, AAIOT WX ONWCaHWe — BbIAENSIOT YAC/IO, BENUUUHDI, KOTOPbIMH OHM
XapaKTepHU3yoTCs, yCTaHaB/IMBAOT, U3MEHSETCS JIU UX COCTOSIHWE U CYLLLECTBYET /I CBA3b
Mexay 0ObeKTaMu, BbISICHAIOT, BCe M 06beKTbl yKasaHbl. [lanee npoBoarM aHan13 nepe-
MeLLeHWst 06bEKTOB (KMHEMATHKA) U pacCMaTpUBaeM UX B3aMMomencTeure (auHamuka). Mo-
TOM NPOBOJAMM TEOPETUUECKOE ONUCaHUe SBIEHUS (MoLenn 0bbeKTa, a/IeMeHTa TEOPHH,
3aKkoHa). Ecnv 3apjaya HauMHaeTcs € aKCnepuMeEHTa, TO CHayasa OMUCbIBalOT YCTaHOBKY
OnbITa, & 3aTeM UCCNELYIOT U3MEHEHWS COCTOSIHWUS OOBEKTOB.
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8. 3akpensneHue, KOHMPOAL U KOPPEKYUS 3HAHUL

Tak Kak Ha fJaHHOM 3Tarie BblpabaTbiBAIOTCS 3Tanbl AEHUCTBUS, TO MIAH U3YYeHUs siB-
NIeHWUs1 MOXKET BbICTYNATb B BUAE CUCTEMbI BONPOCOB A5 Becenpl (CONPOBOXAATLCS MOTYT
LeMOHCTpaLM1el yueBHOro onbiTa MK IKCNepUMeHTa Ha aKpaHe).

2. TnaH pelueHus.

0O606weHne npogenanHon paboTtbl Ha nepeom 3tane. Pewenue nporosapusaioT u
0hOPMASOT MMCbMEHHO (B BULLE CXEMATUUYECKUX PUCYHKOB, rpacoB).
3. Pelenue.

Mop6op nprbopos v cbopka ycTaHoBKU. [POU3BOAATCS U3MePEHUs U PaCUETbI.

Yuaiuecs 06bACHSAIOT pe3ynbTartbl HabnogeHui unm pacyétos. KoHTponb 3a festesb-
HOCTbIO YUaLLMXCS MOXKHO MPOBOAWTH C MOMOLLbIO BOMPOCOB.

4. AHanus peLueHus.

OueHKa MoJsTydeHHbIX Pe3ysibTaToB C YUETOM MOTPELLUHOCTEM, MOUCK MHbIX CMOCOBOB U
BbIGOP ONTUMasIbHbIX BAPUAHTOB peLleHWi. B 3aknioueHne noBTOPSIOTCS OCHOBHblE MO-
MEHTbI peLleHusl.

B pasgene «3nusoppl ypokos» (Pusrka. OnpeneneHve yaenbHOW TENIOEMKOCTH Be-
LecTBa) NOKa3aHa 3a/iadya C No3TanHbIM aHaIM30M /11 HAUaIbHOrO YPOBHS 0BYydYeHH s 3KC-
nepvMeHTasIbHbIM 3a4a4am.

8. 3aKpenneHue, KOHTPOJIb U KOPPEKLUSA 3HAHUN

3akpensieHue, KOHTPO/Ib U KOPPEKLMS 3HAHWK SBNSIOTCS BAXKHOW 4YacTblo npouecca
o0byueHus. OHW OnpeaenstoT KaueCTBO YCBOEHUS YdHalLMMUCA NPOrpaMMHOro MaTtepuana,
LHWarHOCTUPOBaHWE U KOPPEKTUPOBAHUE UX 3HAHUK U YMEHHWH.

B nocobusax npeaycMoTpeHbl (PyHKLWMH, NO3BONSAIOLME:
®  BbIACHUTb FOTOBHOCTb KJlacca K M3y4YeHHUI0 HOBOro MaTepHana;
®  onpenenuTb CHOPMUPOBAHHOCTb MOHATUH;
® MpPOBEPUTb AOMALUHHWe 3aJlaHus;
® cpaenarb NoO3TanHylo NPoBepKy yuebHOro matepuana, pasobpaHHOro Ha ypokKe.

8.1. 3apa4yHuK

3apauHuk ([N]) no3BO/IAET OCYLLECTBHTD:

° npedBapumesibHbili KOHMPOAL 3HAHULU — BbiSIBIEHUE UMEIOLLIUXCS 3HAHWHW, YMEHUH U
HaBbIKOB yUaLLMUXCs;

®  mekywul KOHMPOIb — OnpepesieHne cTeneHn chOPMHUPOBAHHOCTH 3HAHWH, YMEHUH
W HaBbIKOB, a TaK)Ke WX FyOUHY U MPOYHOCTb NO X0y 0OyUeHHs;

®  memamuyecKul KOHMPOAb — CUCTEMATWU3ALMS 3HAHUW yUaLLUXCS NOC/e U3YydeHust
TEMbI, pasgena;

®  OMCPOYEHH®bIU KOHMPOsb — KOHTPOJIb OCTATOUHbIX 3HAHUW U YMEHUWH CMYCTSl HEKOTO-
poe BpeMsi NoC/ie U3yYeH st TEMbl UK pasgena.
MeTog KOHTPONSA nefaror MoKeT BbibpaTb COracHO AWMAAKTUHECKWUM LENsAM ypoKa:

YCTHbIU, MMCbMEHHbINH, CAMOKOHTPO/Ib, B3aUMOKOHTPO/1b, KOMOWHUPOBAHHbIN.
3afayuHuK OenuTcs Ha ABe rpynnbl 3aaaHui: mecmoBeie n kavecmBeHHsle, UNW pac-

yémHele.
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8. 3akpensneHue, KOHMPOAL U KOPPEKYUS 3HAHUL

MmMeeTcs BO3MOXHOCTb pacneyartarb 3afjaHWsl YaCTUYHO MK NMOJIHOCTBIO U UCMOJIb30-
BaTb Kak pa3faToyHbli MaTepu1al.

TecmoBbie 300aHUs ABNSIOTCS 3aKPbITOM (POPMOM TECTOBbIX 3afjaHWi C OAHUM BapH-
aHTOM MpPaBUIbHOIO OTBETA. TecToBble 3afaHWsi NPOHYMEPOBaHbl KPACHbIM LIBETOM.

E) Miccnenosanme dyHKuum Ha akcTpeMym
N/ BbinonHuTe 3adaHu4.

Ne 1. Ha pucyHke nsobpaxkeH rpaduk GyHKUMM y = f(x) @ :,;
Ha npomexyTke (a; b). CKOMbKO TOYEK Makcumyma @
nmeeT GyHKUMSA y =f(x)? @

2 —
2 2 yl= £ (x). @
o 3 @
O 4 JIN_Y ALV AY ,
o1 T 1 / ®
OV
O yamA ©
@
~ | Aa
®
@ »
@
59"’

KayecmBeHHble 3a0aHUs — 310 3afaHWe-BONPOC UK 3aAaHue, TpebyloLee paccyx-
LeHus. 3aaHus TaKoro THNa MOXHO NPeLsIOKUTb He TOJIbKO Kak OMpoC Ha YPOKE, HO W B
KayecTBe foMalIHero 3afaHus. B nocobusx Takve 3agaHus npoHyMepoBaHbl CHHUM LiBe-
TOM.

73 y Yapnza [
BbinonHuTe sagaHus.

a
=
=2

Ne 6. OTBETbTE HA BOMPOCHI:

B4

(1) O6bACHUTE BOSHMKHOBEHME B NPOLIECCE SBOIIOLUMN
pa3Hoo6pa3uns BbIOPKOB, Habniojgaemoe
Ha Mananarocckmx oCTpoBax.

(2) O6BSACHUTE CYLLHOCTb NapannefbHON 3BONIOLMN
Ha NpyMepe BUOOB XMBOTHBIX U3 OTPSAAa NaCTOHOrMxX
MIIEKOMUTAIOLLMX.

(3) YkaxuTe rnasHble pakTopbl 9BONOLMM, BblAENSEMble
B Teopun Yapnsa dapsuHa.

S IGKCIOICES

Aa
=]
=Y

5

=l

Pacuémrele 3a0ayu — pns vx pellenus TpebyeTcs, Kak NpaBuio, UCMOMb30BaHHWe

MaTeMaTU4yecKoro annapara, ¢ nocienyouwmum NMCbMEeHHbIM aHa/IM30M XO[a peLlueHns 3a-
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8. 3akpensneHue, KOHMPOAL U KOPPEKYUS 3HAHUL

nauu. B nocobum npegycMoTpeHa BO3MOXKHOCTb MMCbMEHHOMO aHanW3a pelleHus 3ajad y
LOCKH, Ucnosb3ys pyHKuUMIo «PucoBaHues.

Vckopete
BbinonHure 3apaHus

-4

Ne 6. ABTOMOOWIb HAYMHAET NPSIMOSIMHENHOE
PaBHOYCKOPEHHOE ABUXEHWE N3 COCTOsIHMS Nokos. 3a 8 ¢
OH NpuoBpen ckopocTb 24 M/c. Yemy paBHO yCKOpeHue
aBToMo6UNsA?

32
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8.2. dyHKUMUA «CKPbITb»

[lns npoBepKkM 3HaHWI MOXXHO Mcnosib3oBaTb yHKUMIO «CKpbITb» Ag, KOTOpas pac-
NoMIOXeHa Ha OCHOBHOW MaHesI MHCTPYMEHTOB. [pu HaXkaTUW Ha KHOMKY €€ BUA, MeHseT-
cs — A4, a Ha TeMaTMYECKOM 3KpaHe CKPbIBAETCS YacTb TEKCTa.

@&mmeme oA 11X HOMEPOHIE
Duaneckvie BenUMMHLL M NPUGODS!

OVGIIGCKIIG BOMAMMNLL 11X USMGPONIG
DuameCkme BEANHMHE! 1 NPUGODS!

¥ (CUICTEMA MHTEPHALVIOHATIGHAS]) — saHIM e CY (CYICTEMA MHTEPHALIMOHAJTEHAS) — e
MEX/IYHAPO/IHASI CUCTEMA EAVIHVLL | r—rexto | 100, wm 102 MEX/YHAPOZHAS CUCTEMA EQVIHILL
cexyuaa () - eaurnua spemen K= xano_| 1000, nnu 16% cexynaa (c) - emttia |
e () W= wera | 1000000, i 105 MeTD () — eansnia [
A-peun 0,1 wm 10 wa

G—can | 0,01 mm 107 Ll U S T —

= | 0,001 w109
[ = MuKpo | 0,000 001 win 10F

Pynerka

Cexkyrnomep

T

7 T
al.v.rd.rrza;/o
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S AL AL LTI,
Pz Bt o)

d o

Tepmometp Mensypka Nueiixa &

Ha Tematnueckom 3KpaHe NoABNAIOTCA 3HAYKU A=? U ?|.

nux
Dusmnyeckre BENNUNHbI U I'IpVIGOpr %

CU (CUCTEMA MHTEPHALIMOHAJIBHASA) — | MpMcTaBKM K Ha3BaHUAM OWHULL «
MEXIYHAPOAHAS) CUCTEMA EAVHUL, T - rekTo o
cekyHpa(c) - eanHnua | K = KNno @
merp (M) — eauHuLa M - mera
Kwiorpamm (Kr) — eauHiLa A-peuv
HaxkmuTe Ha 3Hak Bonmpoca >
3HayKa p=-? — MOABUTCA CexyHpomep
M
naHeNb C BapuUaHTaMM Noj- [ s [
| Jlnneiika
CTaHOBKMW. Bb|6epHTe HY>X- [Feruometp o
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8. 3akpensneHue, KOHMPOAL U KOPPEKYUS 3HAHUL

Mpu paboTe ¢ PyHKLUMUEN «CKPbITb» 3HAUOK A—2| MOXKET HE MOSABUTHCS, & BMECTO HEro

NOABUTCA NyCTadA CTPOKa.

nux
dusmyeckme BENNYMHBI U MPUGOPLI

CU (CUCTEMA UHTEPHALIVIOHAJIbHAS) —
MBEXAYHAPOLAHASI CUCTEMA EAVHULL
cekyHaa(c) -

MpU1CTaBKM K HAa3BaHWSIM eAMHULL

I — reKkTo

K — Knuno

1000, vav 10°

MeTp (M) — eanHuLa |
Kunaorpamm (Kr) — eanHuLa,

M - mera

A - neun

C — CaHTn

0,01 nam 10-2

S e i 5.
VAV AV P SV
P

/7@

?|

8.3. UHTepaKTUBHbIE 3ajaHuUnA

Haxkmute Ha 6enyto cTpoky.
MosiBATcs BapuaHTbl OTBETA.
B cnyyae MHo)ecTBeHHOro
BbIGOpa MPOCTO  HaXmuTe
Ha BbIOPaHHbIM  BapHUaHT.
Ecnv BbiBpaH HeBepHbIi Ba-
pHaHT, MOBTOPHO HaXMUTE
Ha CTPOYKY M BHOBb AaWnTe
oTBeT.

—
. JNuneiinasa GyHkuusa (5)
| 'paduueckoe peLueHre IMHEHOro ypasHeHus (1)

A= (;) OtBeT: x =

| 4x+2=-2,25—025x ”

v = [0%0 ] + [om0]
Ol

y=[000]x+[000]

Q%é@

®
@
©)
@E
®
© »
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B KaXXaoM nocobun UMeloTCa TeMaTHUecKHe 3KpPaHbl C 3ajaHUEM MO TEME. OcHoBHble

KHOMKK Ha 3KpaHe:

«lNomoLub» @ — noKasbIBaeT 3afiaHHe WU/K YCIIOBUe 3a[auu;

«OTBeT» () — NOKa3bIBaET NPaBU/IbHbIA BAPUAHT BbIMONHEHWS 3aaHNs UK 3a[a4K;

«C6poc» [E) — BO3BPALLAET K NEPBOHAYA/IbHBIM YCIOBUAM;

«CnyyaiHbii BbIGOP» — cnyyailHbiM 06pa30oM CO3AaET Ha IKpaHe 3afaHus.

Ha TemaTuueckux aKkpaHax ¢ 3afaHusaMH, TPeOYIOWMMKU BBOL YMCNa, NPESyCMOTPEH
BUPTYaJIbHbIN KabKynatop. s Toro utobbl KasbKynsaTop NOSBUIICA, HAXKMUTE Ha CTPOKY,
KyZa XOTWUTE BBECTH YHUCNO. [lepeMecTUTb KasibKynsaTop B obyto 061acTb 3KpaHa MOXKHO C

MNOMOLLbIO 3Ha4YKa (;}»2, PacCnoNI0oXKeHHOro Ha KaJibKyndaTope.

MHTepaKTHBHble BO3MOXXHOCTHW 3KPAHOB MO3BONSAT HArfsLHO U LOCTYMHO W3/I0XWTb
y4ebHbIi MaTepuan cornacHo BbibpaHHON NporpaMmme obyyeHus.

(a1




9. KoHcmpykmop

9. KoHCTpyKTOp

KoHcmpykmop B HarnsgHoM nocobuu No3BOJMISET 3HAUUTENIbHO PaCLUMPUTL NpUMe-
HEHWEe B NefarorMyeckoi NpakTuke obydatowmx CpeacTs MyIbTUMEAHA B COOTBETCTBHM C
NOTPeBHOCTAMMU KaXKAOrO KOHKPETHOro npenogasatens, co3nasarb cOOCTBEHHbIE MyJib-
TUMEeAHaoObEKTbI M Pa3MeLLaTb UX B COAEPIKaHWUK NOCOBUS /18 pelleHUs COBPEMEHHbIX
obLenefarortyeckmx 3agau.

KoHcmpyxkmop pasMelléH B OTAeNbHOM pabodyeM OKHe, OTKPbITb KOTOPOE MOXHO C
nomoLubto KHonku KoHcmpykmop.

Pabota c KoHcTpykTOpOM nossonser:
®  KU3MeHSATb CTPYKTYPY TEMATUYECKUX IKPAHOB;
® eperMeHOBbIBaTb TEMATUUYECKHE IKPaHbI;
®  U3MEHSATb HEPAPXHIO OOBEKTOB;
® cospaBaTb HOBblE 3KpaHbl C Pa3/IMYHBIMU U3OOPAKEHUAMM, KAWUNAMU U TEKCTOBbLIMM

nonsiMu.

Pabouee okHO «KOHCTPYKTOP» COCTOMT U3 fiepeBa OrnaBieH s, MUHHUATIOP TeMaThye-
CKWX 3KPaHOB U MHCTPYMEHTOB YNpaB/IeHUS.

MaHenb nHcTpymeHToB Ne 1
/

—KOHC#PVKTOP T _ x|

Bm5 | :

u
1. QUHECKIE BENMAMHS U WX HaMEpEHUE E=
-E 1. OUdHeckie BenMHL U NPUGODL!
2. 3anob BenvuH © yETOM NOrpewHoCTM @
2. Crpogwe sewecTaa. Monexyns! L0 o
FE 7 g %
> —1
-[3. Bnodysun R=Fi+F R=F-F

1. [ lbysun 8 rasax, XWKOCTSX M TBEPALX Tenax
2. Kax fpovicxonnT auddyans

[ 4. Bsamuoe npursenue w oTraskueanme Monekya

Munuatiopa
Ei w2 Dpeso Ornasnexus P
Py i TeMaTHYecKoro
6.102::’ I:‘as:,::: KMAKOCTEi U TBEPALIX Ten 3 KpaH a

2. Cooiforsa xunxocTn

3. XuafocTs u Tsepace Teno

4. Kpuranusecke Teepasie Tena

5. ANqTpOnHbIE OpMb KpHCTaNOR

6. Kpudrannuseckuie v amopdisie Tena

7. Cxulaenocts u ynpyrocts

I e 3 teoa@
/

Manenb nHcTpymeHToB Ne 2

ZJepeBo Oz1a68neHuss — 370 3aroNOBKW TEMATUYECKUX MOLY/IEN U COOTBETCTBYIOLLUX
MM 3KpaHOB.

PepakTMpoBaHMe 3arosoBka aKTMBHOIO TeMaTMYECKOro 3KpaHa OCYLLEeCTBASeTCs
CTaHAaPTHO.

Muruamiopa memamuyecko20 3KPaHa NOSBNSeTCA Npu Bblbope TeMbl B Aepese
OrNaBNEHHSI.

[Tpumeqarue. Hymepauus TeMaTMieckux Mopdynen v 3aknagok B « OzzaBaeHuu» no-
cobUsi NOALEPIKUBAETCS AaBTOMATHUECKH.
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9. KoHcmpykmop

Hncmpymenmeor ynpaBaerus, B KoHcmpyxkmope nBe naHenn UHCTPYMEHTOB.

lManens uHcmpymenmoB Ne 1 — pacnonoxeHa B BepxHel obnact pabouyero okHa
Hapg aepesom OrnaeneHus.

Fl coxpaHWTb — COXpaHsieT U3MEHEHWS, BHECEHHble B NOcobWe, B OTAE/bHOM
havine;

B 3arpy3uTb — 3arpyykaet MU3MeHEeHHs U3 paHee COXPaHEHHOTO haina;

9 cbpoc — BO3BpaLLAET NOCOOHE B NEpBOHAYAIbHOE (OPUrMHANIBHOE) COCTOSIHUE.

lMarnens uHcmpymeHmoB Ne 2 — pacnonoskeHa B HUXKHEN YacTW pabouero okHa nog,
MUHMWATIOPaMK TEMaTUUECKUX IKPAHOB.

ta [NaHenb MHCTPYMEHTOB SIBNSIETCS OCHOBHbBIM CPELCTBOM PeAaKTUPOBAHUS MaTepu-
anos Harnspgroro nocobwus.

4 m) Knonku Ha ypoBeHro Bonwe v Ha ypoBers Huxice — UCNONb3YIOTCS 418 U3MEHe-
HUS YPOBHS IOBOro TeMaTUUeCcKoro akpaHa B gepese Ozs1a81eHus nocobus.

K npumepy, noboi TemaTHieCKUit aKpaH MOXET BbiTb BbIHECEH KaK OTAE/bHbIM TemMa-
THYeckui Moaynb. B aTom cnyuae cnepyet Haxkatb kHonky Ha ypoBexe Bbiwe, TemaTy-
UECKWH 3KpaH NepemMecTuUTCs Hap TekyluM moayneMm. Ecnu Haxkatb kHonky Ha ypoBere
HUdCe, NoOOoWN TeMaTUYECKUHM aKpaH NepelaeT B npenblayLiMii MOAYAb U 3alMET nocnes-
Hee MeCTO B CMMCKE 3KPaHOB.

1t ¥ Kronku BBepx vi BHU3 — W3MEHSIIOT NOJIoXKeHHE IoBOro TeMaTHYecKoro Mogy s
unun akpaHa B gepese OrnasneHns nocobus. Cnefyer OTMETUTb, UTO TEMATUYECKHE IKpa-
Hbl MOZY/ISl NEPEMELLAIOTCS TONIbKO «BHYTPHUY» TEKYLLETO MOAYS.

Knonka Jo6aBumb 06beKm — NpUBOIUT K CO3AAHWIO HOBOTO TEMATHUECKOrO 3Kpa-
Ha, B 3TOM C/lyyae HOBbIM 3KpaH ByaeT umeHosatbcst «Hosas Tema». [lanee oH MoxeT BbITb
neperMeHOBaH U NOCTaB/IeH B Hy>KHOe MecTo aepesa Ozs1aB1eHus.

—5. Tema 5. ArperaTHble COCTOSIHMSA BELLLECTBA
1. Oco6EHHOCTU CTPOEHUA U DUSNYECKNX CBOCTB

. 2. Mpumepsl
1. OCOGEHHOGTY CTPOEHUS U HUBNHECKNX CBOVICTE
2. Mpufepsi 3. ArperaTHble COCTOsIHUSI BEWecTsa
3. aTHBIE COCTOSHIS BELLECTBa 4. VIameHeHue arperaTHoro COCTOSHUA BelecTsa
P
4 Q@BMeEHEHVE arperaTHoOro COCTOsHMSA BelecTsa ~5; Hosas Te'!'%’

W KHonka Y9aaume o6bekm — npuBoamT K yaaneHuio Bbiie/IeHHOro TeMaTUYeCKoro
akpaHa 13 gepesa OrnasneHus nocobus.

& Knonka PedakmupoBame — OTKPbIBAET OKHO A5 paboTbl C BblAENEHHbIM TEMATH-
UECKUM 3KPaHOM.

9.1. PepaKktupoBaHue 3KpaHa

Pexxum PedaxkmupoBame vMeeT CBOIO NaHe b UHCTPYMEHTOB:

B Kuonka Pexcum Ckpbime — NO3BONSET PEAaKTUPOBATb TEKYLUMH TEMaTHUECKHH
aKpaH ans pexkuma CKpbiTb.

BaxkHo! C nomoLLbto 3TOM KHOMKKW MOXKHO CO3[aTh [1Ba 3KpaHa, CMEHSIOLLMX ApYr Apyra.
OuepépHoCTb NosIBIEHNS IKPAHOB (DOPMHUPYETCSA CIESYIOLLIMM 0Opa3om:
1. Haxatb Peocum Ckpbime — NosIBUTCS OKHO, B 3aroJioBKe KOTOporo HanucaHo Ckpbi-

moiii pexcum. Mpu 3TOM NONHOCTbIO AYHAUPYETCS OCHOBHOM TEMATUUECKHH IKPaH.

E2




9. KoHcmpykmop

2. Pepaktupyite Te 0ObeEKTbI, KOTOPbIE B CKPbITOM pPexXUMe By ayT NOABAATLCS HA IKpaHe
WK YAANSTbCS C 3KpaHa.
KHonka Jo6aBumb 06bexkm — no3BoNsSeT CO3A4aBaTb HOBbIM TEMATUYECKUI IKPaH.
lMpumeyarue. B TemaTuyeckuii akpaH MoXHO 006aBuUTb 06bekT Tpex Tunos: TEKCT,
TPADOUKA n BULEO.

T !
eKCT
Fpaduka
Bupeo

Q,

B tunonoruio TPADOUKA Bk/OUYeHbl CTaTUuHble M AMHaMWUYHble M30OpaKeHWUs B
dopmate JPG, GIF, PNG, a Takxe B BekTopHOoM popmate SWF. B cnyuae nobasnenus
SWF-06bekTa ero aHMMaLHOHHOE, 3ByKOBOE WJ/IM MHTEPAKTUBHOE HAMOJIHEHUS COXPaHsi-
totca. B kauectee BULEO moxxHO nobasnaTth chainbl B hopmare FLV.

W KHonka Ydaaume o6vekm — nossonseT ybparb 06beKT C TeMaTUHECKOro aKpaHa.

& KHorka 3akpsims pedakmupoBaHue — Bo3BpalLaeT nonb3oBartens Ha akpaH Kow-
CMpyKkmopa.

9.2. ®opMmupoBaHMe HOBOIro TeEMaTU4YECKOro aKpaHa

WUcnonbays llanens uncmpymerHmoB Ne 2, co3paiTe HOBYIO TEMY U HOXKMWUTE KHOMKY
PedaxkmupoBame. Ha 41CTbii IUCT TEMATUUECKOTO 3KpaHa MOXHO [06aBUTb pasnudHble
obbekTbl. 15 aToro Haxkmute JobaBums 06bekm v B criucke BbibepuTe TUN 0ObeKTa.

Texcm — B nosne OKHa NOABNAETCS TEKCTOBbIM KOHTEMHep (0OBEKT C PaMKOM U Kpac-
HOM Touko#). Ero MoxHO nepemecTuTb B toboe MecTo TeMaTUuecKoro akpaHa. [epeme-
LeHWe OCYLLECTBASETCS C NOMOLLBIO KPAaCHOW TOUKW B BEPXHEM JIeBOM Yriy. MameHeHue
LUMPHHBI TEKCTOBOTO KOHTEHHEPa NMPOU3BOAWTCS C MOMOLLbIO CTPESIOK B NPABOM HHUXKHEM
yrny. Pasmep TeKCTOBOro KOHTEHHEPA M3MEHSIETCS B COOTBETCTBUM C Pa3MEPOM TEKCTOBO-
ro dgparmeHTta. Bbicota TeKCTOBOro anemMeHTa ycraHaB/MBaeTCs aBTOMATUUECKH MO yCTa-
HOBJ/IEHHOM LUMPHHE KOHTEMHHepa (CNoBa aBTOMATUUECKHU NEPEHOCATCS Ha APYrie CTPOKM).

eor |
e KT

®  OfHWM U3 TPEX NPESJIOXKEHHDIX LBETOB (UEPHDBIN, CUHWM, KPACHbIN);

TeKcT MOXKeT BBOAMTbCA:

®  OfHWM U3 LBYX NPELNOXKEHHbIX pa3mepos (22, 30);
®  OJHWUM U3 TPEX CTU/IEN (0BbIUHDIN, KYPCHB, SKUPHbIK).

lpagpuka, Budeo — B none okHa NosBAsieTCs AUanorosoe okHo Boibepute epaghu-
veckul gpain 018 BcmaBku. ITO OKHO ABMSETCS MPOBOAHMKOM, C MOMOLLBIO KOTOPOro
MO>XHO BbIBPaTb HY>KHbIM hain: pUCYHOK, aHUMaLMIO, BUAEO.

Ha nnakare MOXHO pa3mecTuTb pUCYHKHU U3 parnos B popmarte PNG, GIF, JPG vau
knun SWF. SWF-knun MoXeT cogepykatb aHMMaumto, ayaMuoMarepuan, MHTEPAKTUBHOCTb.
Bcé akTvBHOE Meguacopep>kumoe Takoro kauna coxpaHsercs. Ons SWF-kauvna, copep-

(o)




9. KoHcmpykmop

»Kallero Ha OCHOBHOM JIMHEMKE BPEMEHW HECKOJIbKO KaApOoB (aHMMaLMs UK 3BYK), a Tak-
ke ons Buaeo (chain B popmate FLV) aBToMaTHuecku co3paétcs naHe b ynpaeieHus Npo-
urpbiBaHveM, cogeprkaiias kHonku MYCK /MAY3A /CTOI.

Baokcro! B nmeHax hainoB, pa3mMellaeMbix Ha 3KpaHe, HYy>KHO UCMOJIb30BaThb NATUH-
ckue BYKBbI U LUdpbI.

Mocne Bbibopa haina oH aBTOMATUUECKH NOSIB/ISIETCS HA IKPAHE B KPACHOM paMKe, Npu
HEOBXOAUMOCTH OBBEKT MOXKHO NMEPEMECTUTb MJIM U3MEHUTL ero pasmep. [epemelueHue
U U3MEHeHHe pa3MepOB KOHTEMHEPOB MPOUCXOANT aHaNIOMMUHO TEKCTOBbIM KOHTEHHEPaM.

4| OTKpPbIThI YPOK BES
"
HALLI COCEON
[22[30] K]

lMpumeuarue. NMpu cozpannu pexxuma Ckpbime Ha OCHOBHOM [TaHeau uHcmpymeHmoB
CTaHOBWTCS aKTUBHOM KHomka Pedxcum Ckpoime.

Mocne 3aBepLueHUsi paboT MO CO3AAHWIO U PEAAKTUPOBAHHUIO COLEPIKATENIbHOIO Ha-
NOJIHEHUSI TEMATUYECKOTO IKpaHa clefyeTt HaxkaTb KHOnKy 3akpeimb pedakmupoBarue.

B okHe KoHcTpyKTOpa nosiBaTcsi MUHWaTIOpbl CHOPMUPOBAHHbIX TEMATUYECKHUX IKpa-
HOB.

-ﬂ HATNI9AHAS BUOJIOTUA m
= XMBOTHBIE [C]
— KOHCTPYKTOP t e a8
Emo

4. Orepaain ypox

5. MpocTefiume, Wi oHOKTETOuHSE (2)
[ 1. Busentepuituan amésa

[ 2. Boanericraue napasuros

[ 3. Nnasmoaui - so3GyauTens Manspui
[ 4. Braranuuan Touromonana

[ 5. 3apaxenie xuweuon namGei

L— 6. Myxa ue-ue

6. MpocTediume, n oaHOKnETOuHSE (3)

[ 1. McTopun xnacoudmkam xussx opranuamos
I 2. Uapcreo Mpocrediuwmx

[ 3. Crpoenve asrnens:

[ 4. Crpoenve Pecwumiarsx

I 5. Taxcuc amé6 u undyaopui-Tydenex

L— 6. I'ne npovicxour nvwesapenue?

7. Knwesononocsie (1)

I 1. Knacc runpouaxsie - crpoenve ruapsi

= 2. Pasmronenve ruapw

I 3. Knacc cundonamsie. Knace xopannossie nonuns:
| 4. Crpoenve kuweswononocTHbX

I 5. Monosoe u Gecnonoe pasuoxerine
L— 6. Biaw Gecnonoro paswwoxena

L2 3 el ACN

8. Knwesononocisie (2)
1. 0c0GeHHOCTI rvape

4
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10. 3nu3006! ypokoB

WUcnonbays llanens uncmpymenmoB Ne 1, cnefyet coxpaHWTb BCe M3MEHEHUs B Mo-
cobuu:

1. Bocnonbayiitecb kKHonkol CoxpaHums, NOSIBUTCS OKHO, FAe B CTPOKE WMs dpaina Oy-
LLeT 3anucb «lesson.Isn», KOTOPOE MOXHO W3MEHWTb MO CBOEMY YCMOTPEHHIO, He Me-
HeAs paclmupenus (Hanpumep, «OKKUCNeHWe U BOCCTaHOB/IEHHE.ISN»), U HaXKaTb coxpa-
HUTb.
lpumeyarue: B nmeHn coxpaHsemoro aina MOXXHO HCMONb30BaTb KUPUAULY (pyc-

cKkue ByKBbl).

2. 3akpbiBaeM okHo Koncmpykmopa, nossnsetca OziaBaeHue nocobus. Ecnm tematu-
UECKHWI 3KpaH Bbln ChOPMHUPOBaAH Kak OTAE/bHbIM MOLY/lb, TO OH ByeT HaXOAWTLCS B
TOM NOC/IeA0BATENbHOCTH, B KOTOPOK BObll yCTaHOBNEH NpW hopMupoBaHuu depeBa
OzsaBnerus. Ecnv TeMaTMUeCcKuii 9KpaH SBNISIETCS 3aKNaAKoN B MOAy e, TO BbibepuTe
HOMEP MOLY/NIA U 3aKNafKH, rae oH Bbll chopMUpOBaH.

Mpu NnoBTOPHOM 3anycke Nocobusi HeoH6XOAUMO:

1. BoMTtn B pabouee okHo KoHcmpykmopa v HaxkaTb 3azpy3sume.

2. Bbibpartb cepuio «HarnsgHoro nocobusi», B KOTOpoM GbliM CAeNaHbl U3MEHEHUS, U Bbl-
6paTb M3 NOSBMBLLErOCS CMMCKA HYXKHbIN chaii.

3. Haxatb Omkpobime.

Ecnn nonb3osartento HY>KHO UCMO/Ib30BaTbh CPOPMHUPOBAHHbIN (hai/l He Ha CBOEM pa-
6oueM KoMMbloTEPE, TO HEOOXOAWMO Ero CKOMMPOBATb HA CbEMHbIM HOCHUTENb U BbINO-
HUTb CieaytoLL e AeNCTBHS:

1. CkonupoBaTtb CO CbEMHOro HOCUTENS (pai C CO3[aHHBIM TEMaTUYECKUM IKPaHOM Ha
KOMMbloTep.

2. Otkpbitb KoHcmpykmop nocobus.

3. 3arpysuTb CKONWPOBaHHbIN hak.

Brumarue! 3arpy3nTtb MOXHO TOJIbKO Te ¢haiibl, KOTOpbIe OblsM CO3AaHbI B aHANIOMMY-
HOM MO Ha3BaHWIo nocobuu. Hanpumep, ecnim akpaHbl co3pasanuch B Nocobun «Duanka
7%, TO MX MOXKHO OTKPbITb TOJIbKO B MOCOBMSIX C TAKUM Ha3BaHWEM.

10. 3nu3oabl YPOKOB

10.1. YpoK maTeMaTUKM.
Mpadumk KBagpaTt4HOM GYHKLUH

Axmyanuzayus 3HaHUU
. Kakoe ypaeHeHuWe Ha3biBaeTcs KBagpaTHbIM?
Kak onpegnenutb KOpHU KBaAPATHOIO ypaBHeHws ?
Bcerga i kBagpaTtHoe ypaBHeEHWE UMEET KOPHU?
Kakas dyHKLMA ABNsSeTCs KBagpaTHUHOW?

ERSENIES

Mpadhmk KBagpaTUUHOM OyHKLMK Npu k # 0 HasbiBaeTcs napaboow.
Paccmotpum doyHKumio iy = kX2
O6nacTblo onpefeneHust 3Tol PyHKLWKU ABNAIOTCA 3HAYEHUS X, €OAUHCTBEHHBIN HYJb

atom dpoyHKumu x=0.
| 36 I




10. 3nu3006! ypokoB

DYHKUWA ABNSETCS YETHOM.

Keapgpatuunas dyHkuus
paduk kKBappaTUiHON dyHKLMM (1)

1

2

y= 1-x

-9 - 0 9
et rr e

0)

\
\
\
\
\

~L]

0 TPADYIK ®YHKUMU y = Ia® (k#0) — TAPABOJIA
C BEPLUNHOW B HAYAJIE KOOPAWHAT;

OCb CUMMETPUN MAPABO/IbI - OCb 0y,
BETBW MAPABOJ1bl HAMPABJIEHb!
MNP k> 0—-BBEPX

MNP k< 0-BHU3 =

CsovicTsa:

1) D(f) = (~oo; +o) Aa

2)y=0npux=0,;y>0npy x#0
- . 7

3) y = kx— HenpepbiBHas PyHKLYS (T. e. e€ rpaduK — CrIOLLUHAs JMHNS, @ »

KOTOPYIO MOXHO Ha4epTUTb, He OTPbIBast KapaHaaila oT Oymars)
4) yuam =0 ; Yuav6 HE CYLUECTBYET
5) @yHkums y = kn? Bo3pacraert nipu x >0 u yobiBaeT npu x <0

SIS0
®
i

BbicTaensiem Ha akpaHe hyHKUMIO § = 1% C NOMOLLbIO 3HauKa .

Mpu k> 0 pyHKuma yobiBaeT Ha x < 0 1 Bo3pacTaeT Ha x > 0.
x = 0 sBNseTCs MUHUMYMOM (PYHKLUU.
O6nacTb 3Ha4YEHWH PYHKLMK B 3TOM Cayyae sABnsieTcs npoMexxyTok [0, +w).
Mpu k < 0 pyHKuma Bo3pacTaeT Ha x < 0 W yObIBaeT Ha x > 0.
x = 0 sBnsercs MaKCUMyMOM (DYHKLMU.
O6nacTb 3Ha4UEHWH PYHKLUMK B 3TOM Cllyyae aBnseTca npoMexxyTok (—oo,0].
@ KsanpaTuunas dbyHKUMs
paduk kBagpaTNIHOM GyHKLUMKM (1)

1

2

y= -1-x

\
\
\ /
\
\

-9 > 9
(RN RN RN

0)

I

4 F TPADUIK ®YHKUMN y = I (k # 0) — TAPABOJIA
C BEPUINHOM B HAYAJIE KOOPAUHAT,

OCb CUMMETPUU INTAPABOJIbI — OCb 0y;
BETBW NMAPABOJ1bl HAMPABJIEHb!
\'777777 TPU k>0 - BBEPX

I I NP k< 0-BHU3

/

,7,,,4/,,, |
o

Ll

CsovicTsa:
1) D(f) = (~o; +e0)
12)y=0npux=0;y<0npu x#0

e« # 0l E E

3) y = kx>~ HenpepbiBHast PyHKUMSI (T. €. €€ rpaduk — CrOLIHAS INHYS, @ @
KOTOPYIO MOXHO Ha4YepTUTb, HE OTPbIBAs KapaHaalLa oT Oymary)

4) Yuaus =0 ; Yuaum HE CYLLECTBYET @ @

5) @yHkums y = kx* BospacTaet npu x <0 u y6biBaeT npu x >0 @

BHauane HaxMH1Te AN doUKCalmu doyHKUMM y = 122 kHonky ().
BbicTaBnsiem Ha akpaHe pyHKuMIo y = — 122
Ipadpmk dpyHKUMK F(X) = ax® + bx+ ¢ nerko nocTpouTb U3 rpadouka yHKUMK £(x) = ka?

2
D
reoMeTpUYECKUMU NpeodbpasoBaHUSMH, UCMONb3Ys hOpMyy Y :a(x+2—] ~ 1
a a
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10. 3nu3006! ypokoB

Lins 3TOro Hy>KHO pacTsHyTb rpacuk B @ pa3 ot ocu Ox, Npu HEOBXOAUMOCTH OTPA3HB

€ro OTHOCUTEJIbHO OCH a6u,ucc.

D
CmecTuTb nony4yuBLUMAUCA rpad)m( Ha 7 BJIEBO U Ha T BHHU3 (ech KaKoe-Mbo U3 aTUX
a a

4yucen MeHblle Hynd, TO COOTBETCTBYOLLEee CMEeLLEHHUE HY>KHO NPOU3BOOUTb B NPOTUBO-

MOJSIO>KHYIO CTOPOHY).
Hanpumep, f(x) =22+ 8x+ 4.
OTKpbiBaeM BTOPOW TEMATUUYECKHH 3KPaH MOLY/Is U YCTaHAB/IMBAEM

pPaMeTpbl 4N14 nocnenoBaTtesibHOro U3s1I0XKeHHUsa Mmatepuana:

HeO6X0ﬂ,MMbIe na-

KeapgpatuuHnas dpyHkums

5|

paduk kBagpaTnUHHON GyHKLUMN (2)
KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, «
TAE a, b, ¢ — TPOV3BOJIbHBIE YUGTIA, MPUYEM a # 0 o
b\?, dac—b*
TPADUK GYHKLUMW y=a +bx+c=a (x + 5) +3e=8 _ nAPABONTA @
KOOPIMHATHI _
BEPLLIVHbI ( 2%; 4112;“) OCb MAPABObI * =75,
MAPABOJTbI
| [ az-lol\\I-ISI\\I?IO\IISI\\IH(
\
-10 -5 0 5] 10
\\ ,’ b=t T v
\ [ ‘
c= -]0 5 0 5 19 =
- Lt [
i > \
A 2
= Cx 24 x + Ad
y 2 -x 0 -x ( 0 ) 9
t‘. - -
~~,
2 7)
]
y=2~(x+ 0)— 0 @@3'
J)
nepsas nosuvuus a=2, b=0,c=0
KeapgpatuuHas dyHkuus
paduk kBagpaTUHHON GyHKLMK (2)
KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
TAE a, b, ¢ — TPOV3BOIbHBIE YUCTIA, MPUYEM a # 0 o
FPADVK OYHKLMN y=a?+br+c=a (x + 2%) + 4“2; B APABOMA @
KOOPZMHATHI ) _ b
BEPLLIVHbI (,2%; 4112 = bz) OCb MAPABOBI * =75,
MAPABOJTbI
| [ az-lol\\I-ISI\\I?IO\IISI\\IH(
\
| -10 -5 0 5 10
“ \\,',’ b=||u|||u|||u|||\©||
A} ‘
\ ="l 5 0 5 1 =
\ N | [ ‘ [
& Aa
|| = 2+ +
R y 2 X 8 -x ( 0 )
o - @ -
VA, S 2 @ @
y=2-|x+ 3

BTOpas nosvuus a=2, b=28,c=0

2




10. 3nu3006! ypokoB

KeappatuuHas dpyHkums
paduk kBagpaTNHHON GyHKLUMN (2)

=5

KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
[LIE a, b, c— TPOU3BOLHBIE YAGTA, TPUMEM a # 0 o
b\?, dac—b*
FPAGVIK OYHKLMN y:ax2+hx+c:a(x+z)+ =7 _MAPABONIA @
KOOPAVHATEI b
Bé‘,MMHbl (,A; 4116472) OCb MAPABOJTbl ¥ ==75-
NAPABOMEI + 24 44
ll | " [ az-lol\\l-lsl\\l?l \||5|\\|1(|)
L 6
-10 -5 (4] 5 10
\\ ,’ b=||u|||u|||u|||\©||
\ [ ‘
N 0= [T - - =
N1/ [Ne]
/A e @ A.Ja
y = 2 -x%+ 8 -x+ 4 —_
; y 9
= —
= =3 o
y=2 -(x + 2 ) - 4 @ 2
J)

TpeTba nosvums a=2, b=28, c=4

Mocne obbsAcHeHUs ydyalwmmca npennaraetca 3afgaHue: NoCTpoUuTb rpad)MKM KBagpa-

TUYHOM PYHKLMMK.
Hanpumep, f(x) = —2x*+8x+ 2, f(x) =122+ 4x+ 3.
Mocne BbINONHEHHOM PaBOTbl NPOBEPKY MOXKHO MPOU3BECTH C UCMO/Ib3OBAHUEM TEMa-

Thueckoro akpaHa Ne 2.

f(x)=
a=-2
b=38
c=2

Keagpatuunas dyHkuma

paduk kBappaTNHHON QYHKLMN (2)

=5

KBALIPATUYHAS (PYHKLVS — 3TO GYHKUMSA BUIA y=ax + bx +c,
TAE a, b, ¢ — TPOU3BOJIbHBIE YACA, MTPUYEM a # 0

_ _ b2, dac—b*
TPAGUK GYHKUMN y=a+bx+c=a (x + 2) + 32— NAPABOIA
KOOPLMHATEI o _ b
BEPLLIVHbI (,2%; 4ﬂi‘;b) OCb MAPABOMBI * =~ 75,
TMAPAEO/TbI

Q

o

K

i
[ |l| y= -2-x2+ 8 -x+ 2
J

|

_ -0 -5 0 5 10
= ||u|||\®|||u|||u||

\ -10 -5 0 5 10
\\ b: IIHIIIHIIIHIII\@II
_-]o -5 ? 5 1
- Lrrrrrrintd I@\IIIHI

3

«
L4
@

OfS)

o 4 8 [l & [E L

—2x*+8x+2

g
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Keappatuunas dpyHkums
paduk kBagpaTNHHON GyHKLMN (2)

KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c,
TAE a, b, ¢ — TPOU3BOJIbHBIE YACA, MPUYEM a # 0

2 ~_ )2
TPADUK OYHKLMW y=ax?+bx+c=a (x + 2%) 4 dac= B napasona
KOOPZVHATHI o _ b
BEPLLHbI (,%;‘mimb) OCb MAPABOJTbl X =5,
NAPABOJTbI
| \ i az-lol\\I-Isl\\l?b\\llsl\\lul)
i d
| WY 1y -10 -5 0 5] 10
\\\ // b=||u|||u|||u®||u||
\[L/ _ 10 5 0 5 10
A\ C= ULl
s > 0]
A
y= 1-x2+ 4 -x+ 3
E =
\/2
y = 1 ~(x + 2 ) -1 @

(OIS
o t3MEE

«
L4

flx)=122+4x+3

a=1
b=4
c=3

Pa6oma ¢ mecmamu [NJ (¢ 1 no 6).

MoxHo pacneuataTb (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NPOBEPHTb Y JOCKH

(&)): camo- nnu B3aumonposepka.

Keappatuunas dpyHkuus
BbinosiHuTe 3agaHns

-

y =x2+ 3. YKaxuTe 3TOT PUCYHOK.

Ne5. Ha ogHOM 13 prCYHKOB M3006paxeéH rpaduk GyHKLMN

BY i \L Y /
17
9 \ / 9
] N
0 X
Y _0
A NE
\ / \ /
)\ | \ /
X|
® N/ ® o 17
- \
5

LU 6 )

- 4 $ [l ¥ [E L

€

o~
=
=

!g@wwa%

J

[TocmaroBka fomawrHezo 3a0aHus.
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10.2. YpOoK XUMHUM.
CBoicTBa 6€/IKOB U UX NPUMEHeHUe (geHaTypauus)

Mepen Hauanom paboTbl BCMOMUHAEM W OBCYXKXOAEM MOHATHS, TEPMHUHbI, 3aKOHOMEP-
HOCTH, CBSi3aHHbIe CO CBOMCTBaMU W CTpOeHHeM besika.

MNepen yueHWKamu cTaBsTCA BONPOCHI:

MO>KHO /K HapyLWKTb cocTosiHWE Benka?

Kakoe siBneHue HasbiBaeTcs AeHatypauuen?

Jlenamypayus — npouecc paspylieHus CTpyKTypbl 6enka. MpuunHamu siBnstoTcs
COJIM TS>KENbIX METAJI/IOB, HarpeBaHue, U3JslydeHWe, MexaHM4YeCcKoe BO3[eUCTBHE.

Kakue nnst atoro Heo6xoanmbl 060pyLoBaH1e U peakTHebl?

DopmynupyeTcs Lesib paboTbl, COCTABAAETCA NNaH JeMCTBUM (3anuch B TeTpaasx).

Mpuctynaiot K HabAOAEHHUAM U UCCNELOBAHWIO B3aMMOLENCTBUS Benka ¢ pacTBOPOM
HWTpaTa CBWHLA, CNMPTa U NPU TENJIOBOM BO3LENCTBUM.

Ceov HabiofieH1sl yUeHUKH 3arnucbiBaloT B TETPadb.

&

MOMOLLb operka

Vccnepyiite BansHue
pasHbIX PpaKTOPOB Ha Genok.

hacTBop
aTa CBUHLIA

Ha 3KpaHe 3KCNePUMEHT NO UCC1ef0BaHUIO BJIMAHUA Pa3/IUYHDIX (*)aKTOpOB Ha 6enokK.

Mepsbiit 3Tan. Tennosoe Bo3aeicTBUe Ha HeNOK.

topona

pacraop
arpara comia

8

cpr

ropenia

» @z

Mpu HarpesaHuK NPOBHUPKK C PacTBOPOM AWUHOro Benka B Hel nosensioTcs Gesble
xnonbs. KuHetnueckas aHeprus, coobuiaemas 6enky, Bbi3biBaeT BUOpaLuIO ero aToMoB,
BCNECTBHE yero cnabble BOJOPOAHbIE M MOHHbIE CBS3W pa3pblBaloTca, U 6eoK cBepTbi-
BaeTcs (Koarynupyet). Ha cKopocTb M MHTEHCMBHOCTb Npouecca TEnI0BOH AeHaTypaLmH
oKasblialoT 6o/blioe BausHWe pH pacTBopa M NPUCYTCTBUE 3NEKTPOIUTOB.

Yualpeca usyyaiot KpaTKyio yuebHyo HHGOPMaLHMIO O MPOUCXOASALMX U3MEHEHUSX B
CTPyKType 6esika Ha MONeKyNSAPHOM YPOBHeE.

(o)
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Bropoii atan. BnusHue pactsopa Tsxxenoro metanna Ha 6enox.

Ha npumepe pacTBopa HUTpaTa cBMHLA

ropona

pacrsop.
irpara coa

8

anpr

pacraop pacraop
wTpara comna iTpara conna

&

cnpr

» @)

B aTOM cniyuae peHatypaums 6eska Bbi3blBaeTcs aacopOumer MOHOB TSXKeNbIX MeTan-
NIOB Ha NOBEPXHOCTH BENKOBbIX MONIEKY C 0OPa30BaHUEM HEPACTBOPUMbBIX KOMMJ/IEKCOB.

MonoXKUTENbHO 3apsiXKEHHbIE MOHBI TAXKENbIX METanoB (KaTMOoHbl) 0BpasytoT npou-
Hble CBSAI3U C OTPULATE/IBHO 3apS>KEHHbIMW MOHAMHK W YaCTO BbI3bIBAIOT Pa3pblBbl MOHHbIX
ceazei. OHW TaKXKE CHUXKAIOT J/IEKTPHUUECKYIO NONSAPU3aLMIo Benka, yMeHbLuas ero pac-
TBOPUMOCTb. Yualrecs U3ydatoT KpaTKyto yuebHyio MHopMaLmio 06 NPOUCXOAALLUX U3-
MEHEHHWAX B CTPYKType Benika Ha MONeKy/IIpHOM YPOBHeE.

TpeTtuit atan. BnusiHue opraHuueckoro pacteopurens Ha 6enok.

Ha npumepe cnupTa

ropona

pacrsop.
irpara coa

8

anpr

ropona

pacraop pacraon
wirpara comesa wirpara comesa

cmpr cmpr

» @) » = »@e

OpraHuyeck1e pacTBOPUTENH paspyLLatoT ruapaTHyto 060n0uky 6eska, 4To NpUBOAUT
K MOHUXKEHHIO €ro YCTOMYMBOCTH W BbINageHHio 6e/ka B ocafok.

LnnTenbHbIl KOHTaKT Benka co CNMPTOM NPUBOAMUT K HEOBPaTUMON AeHaTypauuu.

Yualueca usyyatoT KpaTKyto yuebHyto MHopMaLmMio 06 NPOMCXOAALMX U3MEHEHUAX
B CTPYKType Benika Ha MONEKYISPHOM YPOBHE.

MNepen nogsefeHUeM UTOrOB UCCNIEQOBAHUS MOXKHO PAacCMOTPETb NOJIOXKHUTESbHbIE U
oTpULaTENIbHbIE CTOPOHDI SIBJIEHUS AeHaTypauuu B BUAe AoKNafos. [loknaapl yueHukamu
roToBATCs 3apaHee (2—3 yyeHuKa U3 Kfiacca).

Bo3MoXkHble TeMmbl:

1. Wcnonb3osaHue feHaTypauuu B MeauLMHe (CBOWCTBO BE/IKOB CBA3bIBATb UOHDI TSXKe-
NibIX METasI/IoB UCMO/b3YeTCs B MEAULMHE NPU OKa3aHWW NepBOW NOMOLLU NOCTPAAAB-
UMM OT OTPABJ/IEHWSI CONISIMU MELH, CBUHLA, PTYTH).

2. TlpUUMHbBI CTAPEHHSA U TMBENU XKUBbIX OPraHU3MOB.

O6uwire BbIBOADI MO MCCNEROBAHUIO (OTBETbI HA BOMPOCHI):

1. Yto sBMNOCH NpUUMHOMN aeHaTypauun?

2. Yrto npousoLusio B pe3ynbTaTe geHatypauun?

3. O6patuma 1 gaHHaa geHatypauus?
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10.3. YpoK PU3UKU. IKcnepumMeHTalbHana 3aja4ya

Llesnv ypoka: onpepenvTb yaenbHyO TENNOEMKOCTb BELLECTBA, M3 KOTOPOro chefaH
LHUAKUHAP.

Mpexxae yem NPUCTYNUTb K BbiNOJHEHUIO paboTbl, cneayeT obCyauTb C ydalUMUca
OCHOBHOE MOHATHE — «yfAesibHas TennoémkocTby. CornacHo onpeneneHuto pazobparbcs
B HeO6XODMMOM 060py,D,OBaHMVI U OUEHUTb BO3MOXXHble norpeuJHocm B I'IOJ1yLIeHHbIX pe-
3y/ibTartax. 3aTem NPUCTyNaTh K PELUEHHIO U aHaNn3y HabIloAaeMbIX SBAEHWH.

OrtkpbiBaeM TeMmaTuueckuit akpaH «OTMPEAENEHUE YIEJIbHOW TEMJIOEMKOCTU
BELLLECTBA».

BO TEMJI0Thl. Y, &l b M TENJIOTA CropaHust
Onpegenexue yaenbHON TenIoEMKOCTU BELLEeCTBa
: (

® ® "

62,4r 46T

= ~ k-
D@
TeMnepaTypa 50 .19 o 10 20 30 40 50 60 70 8o 9o [ Ml
Tena Aa
D
|

TemMnepaTypa 3o 40 50 60 70 80 90
BOA,,LD..‘m‘....‘u.‘....uu.‘....\ =
«

o6bem 15 20 25 30 35‘
LASLL L L L | 2

BO,ELI:IIVIIICD

. Ha tematuuyeckom akpaHe BbIOUPaEM LUIUHAD.

YcTaHaBnMBaeM HauanbHytO TemMnepartypy As LUAUHAPA U BOLb.

YcTaHaBnMBaeM 06bEM BOLbI B MEH3YPKE.

YcTaHoBHB Kypcop Ha BbIOPaHHbIM LMAMHAP, NEPEMELLAEM ero B MEH3YPKY W Habto-
[aeM 3a NpoLieccoMm.

AN

KonuuecTeo TENNOThI. Ynenbnasl TEennoéMKOCTb M TENoTa cropaHus
OnpegeneHne yaensHoM TeMNoEMKOCTU BELLECTBa

[
| 2
L
13
g
© @ 6 @ "Er
v
62,41 46T O
o
2@ =
TEMNePaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
RCRENN S s s i uat i s s w9
TeMnepaTypa 3o 40 50 60 70 80 90|
:§ BOA! T T T T I T T T T T (| e
= 8
= 06bem 15 20 25 30 35‘ ‘;
U S Yo7 7 LI L L L L 2
Ll ]

5. TonyuyeHHble faHHble 3aNKCbiBaeM B TETpaib.
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3A0AYA
B kanopumetp Hanunu Boabl Temneparypor 30 °C 8 o6béme 20 mn. B Bogy onyctunm
unnnHap maccon 127,5 r, temneparypa kotoporo 20 °C, npu 3Tom TemMneparypa Bogpl CTa-
na 26,5 °C (yaenbHow Tenno€MKOCTbIO BHYTPEHHErO CTakaHa KafopumeTtpa npeHebpeub).

[aHo: AHanus 3agauu:
LUununpp LunvHop oTnaéT HeKOTOPOE KOJIMYECTBO TEMIOTbI BOLE:
= = —3

m1—127,5r—127,5~ 1073 kr O1=C1.m1.(f01—f’(1).
t,=20°C B

ofa noslydyaeT oT LUAMHAPA HEKOTOPOE KOJIMYECTBO
t,=26,5°C .
Boga TennoTbl:

=c,-m,-(t,—t,).

V,=20mn=20- 10" m* Q =, my- (1, = ty)
t,=30°C
t,=26,5°C

¢, = 4200 L/ (kr - °C)

Haitn: ¢, — ?

I'Ipouecc nepenayn HEKOTOPOro KoJsindecCcTBa TeN/1I0Tbl OAHOIO Tesla APYyromMy Ha3blBa-
eTcsa TennoobmeHomM. B pe3ynbTaTe Takoro npouecca noany4yaem

Q=0,;

Comy - (G = 8) = ¢, my- (t, = ).

Tak Kak faH 06béM Bofbl, a HaM HeOBXOAMMa Macca, TO He0BXOAMMO BOCNOb30BaTb-
ca hopmyion

m, =V, py
rae naoTtHocTb Bogbl p = 1000 kr/m?,
Torga
cpomy - (b, —t)=¢, Vyop, - (8, — 1),
Pewenue:

. _4200-20:1000-(30-26,5) .,
' 127,5-10°(26,5-20)

MpoBepka eAnUHHUL, U3MEpPEHUS:

c :{ Dok -m® -kr-°C } Iox

kr-°C-M° -kr-°C

kr-°C

Ortset: ¢, = 354,7 [k /(kr - °C) — natyHb.
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10.4. Ypok $u3uKu. JlabopatopHaa paéora
«A3mepeHue yaenbHOM TENNOTbI NJ1aBNeHUSA NbAar.
Pa6ouui nuct

dama

Lless: onpenenvtb yaenbHyto TENIOTY NiaBNeHus Nbaa.
O6opydoBaHue:

(yvawuecs onucsiBarom no 3KPAHY)

lMpaBuna mexHuku 6e3onacHocmu. BuumatenbHo npounTaiiTte npasuna.
OTmeTbTe Te npasuia, KOTopble HEOBXOAUMO coblofaTb NP BbINONHEHWUH LaHHOM

paboTbl.
O byabTte ocTOpPOXHbI NPU paboTe C KUAATKOM W HarpeTbiM TENIOM.
O He pasnuBaite Bogy — BO3MO>KHbI O>KOTH.
O byabTte ocTopoXHbI NpK paboTe CO CTeKNSHHON nocynow (TepMOMeTp, CTakaH, MeH-
3ypkKa).
O PryTb, copepKawascs B TepMmomMeTpe, 408u1Tal
O CHumamTe gaHHble, He BbIHUMasi TEPMOMETP U3 KULKOCTH!
O Ha ctone He fOMKHO ObITb HUKAKUX MOCTOPOHHWUX NPeaMETOB.
KonuuecTBo TeNnoThl. Ynenbuan TEMJIOEMKOCTb M TEMJIOTA cropadusi
=y OnpeneneHne yoenbHon TeNI0EMKOCTM BELLECTBA
€«
; 2 o
= e @
e I
ol Q
& |
50 Mmacca
® @ ® @ v
62,4r 461
40
< o
. =6
TeMMEPaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
Tena TR TE T T T T T T T g TR TR T T T TIT) Aa
. 4]
Temnepatypa 30 40 50 60 70 80 90
E Boﬂb@\\II\\\\II\\\II\\\III\\III\\I L3
{ @«
l ! o6bem 15 20 25 30 35‘ 9
t— BO’D‘HI\\I\@II\\II\\II\II\I 2
Xog paborbi:
1. Onpepenute ueHy feneHus TepMoMeTpa.
2. Onpepenwute LeHY fefleHUS MEH3YPKHU.
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3. Habniopaiite npouecc Ha akpaHe (Ha MHTEPaKTUBHOM AOCKE).

KonuuyecTtBo Tennotsl. YaenbHasi TENMOEMKOCTb U TEMJIOTA CropaHust @

OnpepnenexHve yaenbHOM TEMNNOEMKOCTUY BELLLECTBA
«
. - L4
= e @
28 v
S 1
@ @ @ @ Macca
62,4r 46T
=6
TEMNEePATYPA 5 .40 0 10 20 30 40 50 60 70 80 90‘
Tena Bl T Aa
TEMNEPaTyPa 30 40 50 60 70 80 90
BO.D'M,,I;\\‘\\\l\\\\l\\\\l\\\\l\\\\l\\\\l‘ )
«
0o6beM 15 21 2! 30 35 -
BO,EI.bIl\\\\/W;\‘\\\\lwwwwlwwwwl 2
4. 3anonuute Tabnuubl.
Ta6auya 1
m, Kr C, D/ (kr-°C) o °C L8 °C
CTakaH BHYTPEHHHWH
W3BECTHa M3BECTHA
Ta6auya 2
m,, xr C, Ox/(kr-°C) t, °C t,, °C
Bopa
Tabauua 3
} m, Kr t, °C A, ok /Kkr
Nen

5. OnuwuTe npouecchl, NPOUCXOASLLME C BOAOW, CTAKAHOM U /1bAOM. 3anuLunTe pacyeT-

Hble pOpPMY/ibl ANt ITUX NPOLECCOB.

1)

2)

3)

4)

6. Kakoe siBneHuve bl Habnopaete?

=)
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7. To paHHbIM NepBoOM Tabu1Lpbl paccunTanTe Q.

8. To paHHbIM BTOpOM Tab MLl paccunTanTe 02.

9. WM3o0 nbpa B npouecce nnaenenus obpasosanack Boaa. MNonbayscb gaHHbIMK Tabnuy 2
¥ 3, paccuuTanTe KoNMyecTso TennoTbl @, NoNyyeHHOe 3TOM BOAOH.

10. Ans Habnoaaemoro npotecca MOXHO 3anucats: Q, + Q, = Q+Q,rne Q=m -
Monyuaem chopMyny ans pacuyéta yaesbHOM TennoTbl NAaBAEHWUs Nibaa (YUeHWKH 3a-
MUCbIBAIOT CAMOCTOSATESIbHO).

11. Paccuntaiite yaenbHylo TenaoTy NiaefieHus fbja (yY4eHWKW BbIMOJHAIOT CaMOCTOS-
TEJNIbHO).

12. MonyyeHHbIH pesynbTaT 3anuwuTe B Tabauuy 3. CpaBHWUTE NONyYeHHOE 3HaUYeHHe C Ta-
61MLeN yaebHOM TENIOTbI N1aBNEHNUS BELLECTB.

13. Cpenaiite BbIBOL, U yKaXKMTe BO3MOXHYIO MPUUYMHY HECOBMAaLEHWUs PaCYETHbIX WU Ta-
BNIMUHDBIX 3HAYEHWI YAENbHOM TENNOTbI NIABIEHUS NibLa.

2
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10.5. Ypok 6uonornu. OnopHo-aBurartesibHas cucTtema 4ejioBeKa.
CTpoeHue Kocten

Llesu ypoka:. NO3HaKOMWTb YYaLLMXCSi C COCTAaBOM U (DYHKLMUSMU OMOPHO-ABUraTe/ib-
HOM CUCTEeMbI, CTPOEHUEM U CBOMCTBAMU KOCTEM.

XO[ YPOKA

O6vscHeHue HoBo2o mamepuaa.

Bonpocbl Kk yyawumcs:

— Yro Ham nomoraeT gsuratbcs?

— W3 yero »ke COCTOUT ONOPHO-ABUraTesIbHbIN annapar?

PaccmoTpuM dbyHKLMHK, KOTOPbIE BbINOHAET CKEET.

1. Onopa Tena W ckeneta — NPOSBASETCA B TOM, UTO KOCTH CKesleTa U Mblllbl 06-
pasyloT NPOYHbIM KapKac, NOALEP>KUBAIOLLMIM BHYTPEHHWE OpraHbl U He Al UM CMe-
Lwarbcs.

2. [iuratesibHas — OCYLLECTBASIET NEPEMELLEHHE TENA B NPOCTPAHCTBE.

3. 3awmTHas — 3awuLLaeTt opraHbl OT TPABM.

4. O6MeH BelecTB — B KOCTAX HAaXOOMUTCS KPaCHbIM KOCTHbIA MO3r, y4acTBYIOLLWI B
npoLeccax KPOBETBOPEHHS.

PaccmoTpum cTpoeHue KocTu.

=
g CTpoeHue, TNbI KOCTeN U ux coepuHenme (2) (_[o]x]
Makpockonuyeckoe CTpoeHMe KOGTU ﬂ
TUMbI KOCTEN - «
- Ld
, ronoeka Tpy6uatoi
KOCTH
lyG4aToe BewecTeo
@
MnotHoe BelwecTso @
HankocTHuua @
@
Cpentsis YacTb @ Aa
TpyGuaTOi KOCTM @
LY
OKEnTbIii KOCTHBIN MO3T @ -
2
=
g CTpoeHue, TNbl KOCTeN U ux coepuHenme (2) (_[o]x]
Mwukpockonmieckoe GTPoeHUe KOGTU ﬂ
TUMbI KOCTEN - «
o
HapkocTHuua \ @
O\ ly6uatoe
7 | £ BELECTBO
7 | KocTn
MnotHoe
BEWeCTBO ©
KOCTN V@
KocTHble @
° et |(3)
@
® =
KpoBeHoctbie " @
cocyap! =
W HepBbl @ «
2
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Yyaluecs 3aprcoBbIBalOT KOCTb M NOLMUCHIBAIOT €€ OCHOBHbIE YacTH.

3a CUET KaK1X BeLLecTB AOCTUraeTcsl MPOYHOCTb KOCTU? 3a CUET HEOpraHUYEeCKHX Be-
LLECTB — COJIEN KasbLus U dpocopa. PaccMoTprM BHyTpeHHee cTpoeHHe KocTH. Mocmo-
TpYM pparmeHT ubma.

Cr , TUMbI KOCTE# 1 UX coeuHeHue (2) (=) x] )
|CTpoeHue KocTeln J -]

=
Y

SIDIGISIOIOIS)
E]

=2 ¢ 3

Kakoe BHYTpeHHee cTpoeHHe UMetoT KOCTM? KoCTH NOKpPbITbl NIOTHOW COeAUHUTE b~
HOW TKaHblO — HaAKOCTHULEN. Y KaXKAOH KOCTH BbIGENSIOT KOMNaKTHoe (M1oTHoe) 1 ry6-
uaTtoe BeLLEeCTBO.

MoryT nu koctu pactu? B kakom HanpasneHnn? Koctu MOryT pactu B AJIMHY W TOJILLU-
Hy. B LnMHY OHM pacTyT 3a CUET AeNieHUs KNETOK XPSLLa, PACNOJIOXKEHHbIX Ha €€ KOHLaX.
3a cuéT feneHus KNeToK BHYTPEHHEro €105 HAAKOCTHULbI KOCTU PAcTyT B TOJILLMHY U 3a-
pacTaroT npu nepesiomMax.

Kak coeguHsiotcsa mexkay coboi kocTu B ckenete? MocMoTpuM dparMeHT dunbma.

g CTpoeHue, TUnbl KOCTel U UX coeguHeHue (2) igggh
Tunbl coOefUHEHUS KOCTEN [ ]
TUMbI KOCTEN - «
L4
@
CycTasHas]|
\ rosoBKa
e
HenopewxHoe
(MO3BOHKM KpecTLa, @
KOCTV Yepena) CycraBHas @
cymka
B
o Moasorkm o— Nz !
Ca_l) X @
Xpswesas o @ Aa
npocnoiika ¢ = o
.Y Cycrasras Xuposas
mé) KMUAKOCTb TKaHb @ Q
@ e
MopBrxHOE — CycTaBbl 1
MonynoggwxHoe (No3BOHKM) (1OKTEBOMA, KOJIEHHbIN 1 Ap.) 21

(=)




10. 3nu3006! ypokoB

—
g CTpoeHue, TUNbI KOCTEli 1 MX COeaMHeHMe (2)
CoefvHeHue KocTen

B

SICICISICISIS)

g R A

MoskHo BblAE/IUTb TPU THUMa COeOUHEHUA KOCTeM: HenoABU>XXHOe, NonynogBHU>KHOE
noaBuU>XHOeE. nOCﬂe,D,HMIjI TMN CoegUuHEHUA Ha6mop,aeTc;| B CyCTaBax. J1o obecneunBaeT

NOABUXHOCTb KOHEeYHOCTEMN.

PaCCMOTpMM CTpOeHHWE CYyCTaBOB U ABUXKEHUE B CyCTaBax.

—
TPOEHIe, TUNbI KOCTeI! 1 UX CoeAmMHeHue (2)
CoefvHeHus cycTaBoB — 3D-monenu

2

@@@@@@@
B

g R A

@

—
CTpoeHue, TUNbI KOCTEli 1 MX COeaMHeHMe (2)
Buabl cCoeVHEHWI CYCTaBOB — Caia-Luoy.
[l

SICICICICISIS)
B

00000 @»

g R A
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Cycrae 06pa3syetcst KOHLAMK KOCTEH, 3aK/IIOYEHHbIMU B CYCTaBHYIO CyMKy. [lBrxkeHue
B CyCTaBax OCYLLECTB/ISIETCS MbILULAMH.
3apaHus Ha 3aKpensieHWe Mateprana MOXKHO NPeASIOXKUTb B TECTOBOMW hopMme.

g CTpoeHme, TUMbl KOCTEl 1 NX CoeauHeHue (2) HES
BbinonHute 3agaHus.
Al 4
Ne 1. KocTb 06pasoBaHa TkaHbio @ o
_ HepBHOW @ @
J snuTennansHom @
J COEVHUTESNILHO @
) MBbILLEYHO @
I
® |
o
«
992"
hd
g CTpoeHme, TUMbl KOCTEl 1 NX CoeauHeHue (2) HES
BbinonHute 3agaHus. -]
Al
Ne 2. T110CKOI KOCTbIO SIBNSIETCS @ o
@
» 6GenpeHnHasa r@
2 nonatka @
2 MO3BOHOK @
J nokrtesast
©) -
® |
o
«
992"
hd
—
g CTpoeHue, TUMbl KOCTEl 1 Mx coeauHerme (2)
BbinonHute 3agaHus.
. Al
Ne 3. MyBuaTOI KOCTbIO IBNSETCSA @ o
O nokrtesast @ @
-
D MO3BOHOK ©)
 Manas 6epuoBsast @
J KOCTU cBOJA Yepena @
I
®
o
«
992"
hd

(51 )
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CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2) BER
I BbinonHuTe 3agaHus. ™ ]
N Al
Ne 4. HemnomBmXHOe COeAMHEHWE KOCTe JocTuraeTes @ o
obpasoBaHuem @

0 WwBOB @

0 XPSLLEBbIX MPOKIAA0K @

_ COEMHEHVS KOCTE C MOMOLLBIO XPSALLEN @
J CycTaBoB @ I
ok
o
«
5"

v

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
Bbimonxute 3apgaHus.

PN
Ne 5. MoaBMXHOE COEAMHEHNE KOCTeN 4OCTUraeTcs @ o
obpasoBaHuem @
J CyCTaBOB @
0 XpALLEBbIX NPOKNALOK @
o . 7
_ COEOVHEHWsI KOCTEN C MOMOLLbIO XPSLLEN @
J weoB @ -‘
ok
o
«
58"
v

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
‘ Bbimonxute 3apgaHus.

Ne 6. Ckenet obecnednBaeT Teny 5 o
_ BCe HasBaHHble YHKUUN @ &
o onopy @

coxpaHeHnune pop @
J XPaHEHN Mbl
©,
0 3almTy BHYTPEHHMX OPraHoB r@ ;
@ N
@ Q
«
599"
V|

g

52




10. 3nu3006! ypokoB

10.6. Ypok 6uonorun. CKener 4yesioBeKa

Llesu ypoKa: U3yunTb CTPOEHHE CKeNeTa YenoBeka.

XOA YPOKA

ObvscHeHue HoBo2zo mamepuaa.

Bonpocbl k yyawumces:

— BcnomHuTe M3 Kypca 300/10rMM OCHOBHbIE OTAE/bl CKesleTa MieKonuTatoLwux. Mo-
npoObyiTe Ha3BaTb OCHOBHbIE aHAIOTMYHbIE OTAESbI CKE/IETA YEIOBEKA.

CkesneT 4enoBeKa [e/IMTCS Ha TP OCHOBHbIE YaCTH: CKE/ET rofIoBbl, CKE/IET TY/IOBULLA,
ckeneT KoHeyHocTew. [locMoTpuTe Ha aKpaH.

9| CTpoenue, Tunel KocTel U ux coepuHenue (1) HQQQ
CKeseT YenoBeka 6
o S @ “w
KoCTH | KoCTH o7
Bucounan
oo @

xooTs
seprieseniocTHan
xocTs
ay6ui

@) coynosan
- xocTs
WENHBLIA

oTAEN @ HUXHEeniocTHas
M03BOHOYHIKA KoCTb,
samenounan
o @ @ Yoo
nnevesan 2 ® nonanca
oors @
pétpa 7
rpyanva (0 MOSICHUYHBIN @
o
Koot NOBBOHOMHVKA @
npeanncubn T
KoeTH KuCTH
[PYAHOW OTAEN " @
no3soHOHIkA & ECTHOBA ]
NOBBOHOMHMUKA @ Aa
Tasosue (7
KOMYMKOBBIN
) &
Genperran MO3BOHOUHMKA
e =
apkonenmas X
wwanan Gapuoas 2
KOGTU FoneHm KOCTM CTONL! @ 2)@]]
CTpoeHue, TUMbl KOCTe U ux coeguHenve (1) IQQQP
Ckenet [}
“«
v
a7

L

DISISICICIS
\EA

onm @)

]
—

Ckenet ronoebl — yepen.
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10. 3nu3006! ypokoB

PaCCMOTpMM OCHOBHbIe OTAeNbl Yepena: MO3roBow U ﬂMLJ,eBOle. 3anuvem B TeTpagb,
KaKUWMU KOCTAMU 06pa3OBaH MO3roBoM 1 ﬂMLl,eBOl:i OTAeIbl Yepena.

J

9| Ctpoenue, Tunb! kocTel u ux coegutenve (1) BE
CTpoeHue Yepena

o
=
=

2

DIGICIOICES)
S 30 [E

S
—

@)

Yepen BbINOMHSAET: 3aLMUTHYIO (PYHKLMIO — 3aLLMLLAET OT BHELLHWX NMOBPEXAEHWH ro-
JIOBHOW MO3T W OpraHbl YyBCTB, ONMOPHYIO — K HEMY KPENSATCS MbILULbl IULA.

OcHoBHble OTAENbI CKe/eTa Ty/IOBULLA — 3TO rpyAHas KJeTka U No3BOHOYHHUK. Mocmo-
TPUTE BULEOPOJIMK U OTBETbTE Ha BOMPOC: Kakasi 0COBEHHOCTb B CTPOEHWH MO3BOHOUHUKA
CMsIr4aeT TOIUKM NpU Xofbbe, Here, npbikkax? PaccMOTpUM, U3 KaKUX OTLEIOB COCTOMT
NO3BOHOYHMK.

J

CTpoeHue, TUNbI KOCTEV U UX coeguHenue (1) aE
CTpoeHme MO3BOHOYHUKA

o
=
=

2

(B

DISISIGICES
S & 3l

S
—

@)

PaccMoTpumM, KakuMK OTAenamu npeacTasieHa rpyaHas KaeTtka. 1o rpyauHa, pebpa
(12 nap), pebepHbie xpswu. [pyaHas KneTKa BbINOAHAET PYHKLUWK: 3aLUUTHYIO — 3alliu-

(=)




10. 3nu3006! ypokoB

WaeT cepaue, Ierkue, KpyrHble coCyAbl U Apyrve opraHbl OT NOBPEXAEHUH, ONOPHYIO -
CNY>KUT MECTOM NMPHUKPENIEHUS IbIXaTe/IbHbIX MbILLL,.

g CTpoeHue, Turbl KOCTeN U ux coegutenue (1) !gggp
CTpOeHMe FPYOHOM KNeTKu

=

SIOISIOIOYS
> ¢ 30l

58
S

En OO

3akpenneHue 3HaHUK NPOBOAWTCS B NPOLIECCE BbINOJIHEHUSI MHTEPAKTUBHOIO 3aiaHus
«Cobepu ckenet BepxHEH KOHEUHOCTHY.

g CTpoeHue, TUNbl KOcTel u ux coeguHexue (1) lgggP
Cob6epu Mofesb BEPXHE KOHEYHOCTU YesI0BEKA:

=

‘%

DIDISIOIOYS
> ¢ 3l

58
S

=AOLOL

MpoBepKa yCBOEHUS yUaLLMMUCSH OCHOBHbIX 3HAHWH NPOU3BOAMTCS NPH NOMOLLM WHTE-
paKTUBHOM Tabnuubl.
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10. 3nu3006! ypokoB

Cr , TUNbI KOCTel U ux coeauHenue (1)
Ckener 4yenoseka

(_lofx]

4«
4

[DIGISIOIOIS)
£ 3 fil X &

OC

2@]

Tak ke MOXXHO npennoXX1Tb ydyalwMMcs BbIMOSIHUTb TECTOBbIE 3a4aHUA U OTBETUTb Ha

BOMPOCHbI.

Cr , TUNbI KOCTel U ux coeauHenue (1)
BbinonHure sagaHus.

Ne 8. 0 4MCy NO3BOHKOB CaMbIM KPYMHBIM SBSETCS OTAEN

 MNOSICHNYHbIN
KPEeCTLOBbI

rpyaoHou

LIeHbIV

o8

4«
4

NGEONOICICICICIOIOIGL

Cr , TUNbI KOCTel U ux coeauHenue (1)
BbinonHure sagaHus.

Ne 11. OTBETbTE Ha BOMPOCHI:

(1) Kakve Tunbl kocTel pasnuyatoT no dopme
n GyHKUMaM?

(2) Kakoe cTpoeHue umeeT TpybuaTasi KoCTb?

(3) Kakue KoCTU OTHOCHT K ryGyaTbiM, a kakue —
K MI0CKUM?

(4) Kakve cyLLecTBYIOT TUMbI COEOVHEHNS KOCTER
1 KaKoBbI MX pasnuyms?

NS ISECIOICICIOIOIOION

(50 )




11. lpunoxerue

11. NMpuvnoxxeHue

11.1. NMepeyeHb UHTEPAKTUBHbIX MOCOOUI NO MaTeMaTUKe
cepuu «<HarnapgHas wKona»

TpuroHomeTpHuuecKkue yHKLUH, YPaBHEHHS U HEPABEHCTBA
TpeyronbHUKH

MHoOroyronbHWKK

CrepeomeTpus

Matematuka. 5 knacc
Matematuka. 6 knacc

BekTopbi

padhrkm hyHKLMM
MHororpaHHuku. Tena BpalleHus
0. YpaBHeH#Hs 1 HepaBeHCTBa

1. MpousBogHas 1 eé NpuMeHeHHe

Soe®NoUAWN

11.2. CopaeprKaHue gucka «TpeyroibHUKHU»

YcnoBHbIe 0603Ha4YeHUsA

ZlonosIHNUTE IbHbIE MaTepuasbl K IKpaHy
1 — MHTepakTUBHas Mofesb

— Tabnuupbl

@ — yBe/IMYeHHe pparmMeHTa, AONOJHUTE IbHAast UH(POPMaLMS

WHTEepaKTUBHbIE 0OBLEKTLI Ha IKpaHe
@ — WHTEPaKTUBHOCTb

=
&, — anumaums

Iy — 3D-mogens

Ne akpaHa TemaTtHueckuii Mogyib / aKpaH
1 Tpeyro/ibHUK W €ro 3/1eMEHTbI
1.1 TpeyronibHuK v ero anemenTbl &Y
1.2 TpeyronbHukh »f¥
1.3 TpeyronbHuku ¥
1.4 MocTpoeHme TPEYrobHUKOB U3 CMUeK ¥
1.5 MocTpoeHme TPEYroIbHAKOB W3 CTMUeK ¥
1.6 MocTpoeHue TPeyroNbHUKOB U3 CiMueK ¥
1.7 TpeyrofbHUK — yAapHbIi My3bIKa/bHbIi HHCTPYMEHT y#%
1.8 Tpeyronbhuk T3,

57

)
-



11. lpunoxerue

Ne akpaHa Temartuueckuii Mogysnib / 3KpaH

2 PasHoGeapeHHbIi TpeyronbHUK

2.1 PasHobenpeHHbIi TpeyronbHuk &Y

2.2 PasHoGeppeHHble TPeyroNbH1KK y¥

2.3 MocTpoeHue paBHoGe[pPEHHbIX TPEYrONbHUKOB 3¥%

2.4 MocTpoeHue paBHOGE APEHHOTO TPEYrObHHUKA ¥

2.5 MocTpoeHue paBHOCTOPOHHENO TPEYrO/bHUKA yf

2.6 PaBHOCTOpPOHHMM TpeyronbHuK @0

2.7 CummeTpusi paBHOGEAPEHHBIX TPEYroNbHIKOB {5,

2.8 ®MopMmyna BbICOTbI PABHOCTOPOHHErO TpeyronbHmka T3,

2.9 Pazuyc BNMCaHHOW 1 OMMCaHHOM OKpy>kHocTed (G,
3 Bunpbl TpeyronbHukos (1)

3.1 Buabl Tpeyronbhukos &Y

3.2 OcTpoyronbHbii TpeyronbHUK

3.3 MpsIMOYroNbHbIMA TPEYroNbHUK yF

3.4 TynoyronibHbIi TPEeYronbHUK yf

3.5 PaBHoGeapeHHbIi TPEYroNbHUK wf

3.6 MpAMOYro/ibHbINA TPEYroNbHUK »F

3.7 PaBHOCTOPOHHHI TpeYrobHUK ¥
4 Bunpbl TpeyronbH1kos (2)

4.1 Knaccudukauusi TpeyrosibHUKOB Mo CTOpoHaM yf

4.2 Knaccudukauus TpeyrosbHUKOB no yraam ¥

4.3 Knaccudpurauus TpeyrosibHUKOB o cTopoHam g

4.4 Buabi Tpeyronbhmkos (F, )

4.5 Knaccudpmkauus TpeyrosbHMKOB Mo CTOPOHaM @0 ‘Q\)

4.6 Knaccudpnkaums TpeyronbHiukos no yrnam &, )
5 MeguaHbl, BUCCEKTPUCHI M BbICOTbI B TpeyrosibHuKe )

@ MepguaHa, buccekTpuca, BbicoTa

6 CgoiicTBa yr/I08 NP1 OCHOBaHWM PaBHOGEAPEHHOTO TPeyrosibHUKa &)
7 CeolicTBo MeHaHbl paBHOGeApeHHOrO TpeyrosibH1ka &)
8 CyMma yrnoe TpeyronbHuka (1)
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11. lpunoxerue

Ne akpaHa Temartuueckuii Mogysnib / 3KpaH

8.1 CyMMa yrnioB TpeyrosbH1Ka ‘Q\)

8.2 CocrasnieHne pa3BepHyTbIX yrioB ¥
8.3 BHewuHuit yron %

8.4 [lBa BHelHWX yrna ¥
8.5 BHeLuHKe yribl TpeyronbHuka ¥
8.6 BHyTpeHHHe 1 BHELLHWe Yr/ibl TPEYrosibH1Ka yf
8.7 CyMMa BHYTPEHHWX YI/IOB TPEYro/ibHUKA yf
8.8 BHeLuHKe yribl TpeyronbHuKa ¥

9 CyMMa yrsioB TpeyrosibHuUKa (2)

9.1 BHeLuHKe yribl TpeyronbHuka ¥
9.2 BHeLuHKe yribl TpeyronbHuka ¥
9.3 CyMMa yrnioB TpeyrosibH1Ka @O
9.4 Cymma yrnios TpeyronsHuka {3,

9.5 CyMMa yrnioB TpeyrosbH1Ka @o
9.6 CyMMa BHELLHUX Yr/IOB TPEeYrosibH1Ka @0
9.7 Yrnbl TpeyronbHuka @0
9.8 Cymma yrnios TpeyronsHuka (G,

10 CooTHolLeHHUst Mex<Ay CTOPOHaMH U yrnaMu TpeyrosibHuKa
10.1 CoOTHOLLEHUS MEXAY CTOPOHAMM U YriaMu TPEYro/ibHUKa ‘Q\)
10.2 CocTaBneHue TpeyrosbHUKa @0

11 MpsAMoyronbHbIN TpeyrosbHUK U ero CBOMCTBa

12 MNpu3HakK paBeHCTBa NPSMOYrOJIbHbIX TPEYro/IbHUKOB
12.1 MpuaHak 1
12.2 MpusHak 2
12.3 MpuaHak 3

13 MNMocTpoeHue TpeyronbHUKOB
13.1 MocTpoeHHe TpeyrosibHIKa Mo CTOPOHE W Npuaexanm yriam {5,
13.2 Ananua noctpoenus Yy
13.3 MocTpoeHHe C UCMOJIb30BAHWEM LIMPKYAS W MHelKK (5,

14 CpeaHss MHUA TpeyroibH1Ka

59

(&)
-



11. lpunoxerue

Ne akpaHa Temartuueckuii Mogysnib / 3KpaH
15 MponopumoHanbHble OTPe3KH B NPAMOYro/IbHOM TpeyrosibHuke &)
16 PelueHune npsaMoyrosbHbix TpeyrosibHuKos (1)

16.1 PelieHre npsiMoyrosibHbIX TPEYro/ibHUKOB

16.2 CocraBneHue KBafpata U3 3/IEMeHTOB [iBYX APYrHX KBAApaTOB ¥

16.3 CuHyc ¥

16.4 Kocuhyc o

16.5 TaHreHc ¥

16.6 O6pasoBaHu1e KBaapaToB U3 TPEYroibHUKOB @0

16.7 MNocTpoeHue KBappaTta U3 ABYX KBaLPATOB Ef;:éo

16.8 Mpumepb! nudaroposoit Tpoiiku T3,

16.9 MocTpoeHue NpsAMOYronbHOro TpeyroibHWKa @0
17 PelueHKWe npsIMOYronbHbIX TPeyro/bHUKOB (2)

171 MpsMoyrofibHbIN TPEYronbHUK UK HET? @0

17.2 TpuroHomeTpHUuecKHe COOTHOLLEHHS @0

17.3 HaxosxzaeHue cooTHowenuit T3,

17.4 HewnsBecTHas cTopoHa TpeyrosbHWKa ‘,C:;’O ‘Q\)

17.5 HeunzeecTHbIM yron TpeyrosbHUKa @0

17.6 TpuroHomeTpudeckue cooTHowweus (G,

17.7 TpuroHomeTpuyeckre COOTHOLLEHUS ‘,C:;’O

17.8 HaxoxxaeHue paamepa Bcex yr/iioB U CTOPOH @0 ‘Q\)
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11. lpunoxerue

11.3. UHTEepaKTUBHOCTb B NOCOOUM
B onucaHuu nHTepakTuBHOCTM LB — neBasi KHoMKa MbliLuu.

JkpaH: TpeyrosibHUK 1 €ro 3neMeHTbI

MHTepaKTUBHbIA PUCYHOK, UIIIOCTPUPYIOLLMIA MOHSATHUE TPEYro/ibHUKa U ero 3/1eMeHTbI
(BEpPLUMHDBI, CTOPOHDI, Yrbl). [ns U3BMepeHU BENWYMH YT/IOB MOXKHO MUCMOJIb30BaThb BUPTY-

aibHbIM TPAHCNOPTHUP.

OBO3HAYEHUS: OBO3HAYEHUS:
TN
B A4BC A4BC
* BEPLUWHbI TPEYTONIbHNKA BEPLUWHbI TPEYTOJIbHUKA
oA B C oA B C
ACTOPOHbI TPEYTOJIbHUKA 'OPOHbI TPEYTOJIbHUKA
B B
— !
Y B o = o
3 LTI
4 Y 4 C T [
(G
AB, BC, AC
BA,CB, CA
Y bl TPEYTONbHUKA Y bl TPEYTOJIbHUKA
£ ABC, £ BCA, £ BAC £ ABC, £ BCA, £ BAC
£ CBA, L ACB, £ CAB £ CBA, L ACB, £ CAB
£ ABC, £ BAC, Z CAB .ﬁ. ‘ £ ABC, £ BAC, Z CAB ~ ‘
Z4cs, Zpac, 2 csa " ,' £ ACB, £ BAC, Z CBA 2 ) 70

1, 2 — lNepeMelLaemble BepLUUHbI TpeyroabHuKa. Mpu nepemelteHnn Touek Bu C ns-
MEHSIIOTCS [/IMHbI CTOPOH W BENWUMHDI YroB. TouKy B MOXKHO nepemeLatb B jiobbix
HanpaefieHWsX, Touky C — TONbKO BNEBO WK BNPABO.

3 — MNposBuTb UK CKPbITb BUPTYasibHbIM TpaHcnopTvp (4).

4 — BuptyanbHbii TpaHcnoptp. O6nacTb BHELIHEN LWKaibl UCNONb3yeTCs NS NOBO-
poTa TpaHCnopTHUpa, LeHTpanbHas obnactb — ANS NepeMeLLeHUs TpaHCnopTHpa no

3KpaHy.

JkpaH: PaBHoGeapeHHbIN TpeyrosbHUK

MHTepaKTUBHbIM PUCYHOK, UNIIOCTPUPYIOLLWI NOHATUE paBHOBEnPEHHOro TPeyrosb-
HWUKA U ero 3/1eMeHTbl (BEPLUMHbI, CTOPOHbI, Yiibl). [ U3BMEepPEeHUH BEJIMUMH YrI0B U AJIMH
CTOPOH MOXHO WCMNOJb30BaTb BUPTYasibHbIM TPAHCNOPTUP U BUPTYasIbHYIO IMHENKY.

«B BEpLMHA B «B BEpMHA
B0oKOBblE CTOPOHbI 60KOoBbIE CTOPOHbI
A B
— g
C B
-
0CHOBaHue
A C
-—

Kakwue TpeyronbHuku paaHoGenpenHue')

BMAObI PABHOBEAPEHHBIX TPEYTOJIbHUKOB (5005 a.qaqa

AR A A7 4%

4
N
it R

1 — lepemeluaemas BepluMHa TpeyroabHUKa. [1pu nepemelleHun Touku B Touka C
nepemeLLaeTcs Takum obpasom, utobbl TpeyronbHuk ABC octaBasics paBHobenpeH-
HbIM, MPU 3TOM U3MEHSIOTCS [/IMHBI CTOPOH.

(o1 )




11. lpunoxerue

2 — OTKpbITb MHTEPAKTUBHOE 3aJjaHKE, B KOTOPOM TPebyeTcs cpeit HECKOMIbKHUX Tpe-
YrofbHWKOB BbIGpaTh pasHOGenpeHHble. Ecnu Bce paBHOGenpeHHble TPeyrosbHUKKU
yKasaHbl MPaBH/IbHO, TO X M30OPaXKEHWS OKPALLMBAIOTCS B 3€/I€HbIN LBET.

3 — MNposBUTb UK CKPBITb BUPTYasIbHYIO IMHENKY (4).

4 — BuprtyanbHas nuHeika. LleHTpanbHas obnactb NMHENKU Mcnonb3yetcs Ans ee
nepeMeLLeH1s no aKpaHy, obnactb fasibue fenequs «13» — nia noBopoTa JIMHENKH
BOKPYF TOYKW Ha HY/IEBOM AeNeHUH.

JkpaH: Bugbl TpeyronbH1KOB

€ CTOPOHbI
BCe yribl pagnow ANVHbI
ocTpble

/

OCTPOYIOJIbHbIA PA3HOCTOPOHHUM

[iBE CTOPOHBI
paBHbI

oavH
npsMoii yron

=

MPAMOYIOSIbHbIN PABHOBE[PEHHbIN
oauH BCE CTOPOHbI
Tynoit yron PpaBHbI o
<
TYNOYIrOJIbHbIN PABHOCTOPOHHWUI 3apasa

1 — OTKpbITb UHTEPAKTUBHOE 3aaHHe, B KOTOPOM TpebyeTca BbIOpaTh TPEYroNbHUKK
onpeaeneHHoro BuAa (OCTPOYrosibHbIM, TYNOYrosibHbIM, NMPAMOYro/bHbIM, pasHobe-
LPEeHHbIH, PAaBHOCTOPOHHHWHM).

CHauana HeoBXOAMMO yKa3aTb, KAKOro BUAA TPEYroibHUKK ByayT BbibUpaTbes (BKIO-
UWUTb raslouKy PALOM C BbIOPaHHbIM BUAOM). EC/in BCe TpeyronbHUKK BbIBpaHHOro TUNa
yKasaHbl NPaBUIIbHO, TO X U30BPaXKEHWS OKPALLMBAIOTCS B 3€/1EHbIN LiBET.

8Ce CTOPOHS! 8Ce CTOPOHS!
soeyrnu PasHOiA AL soeyrnu PasHOiA AL

OCTPOYrOfbHbIA PASHOCTOPOHHM“ OCTPOYrOfbHbIA PASHOCTOPOHHM“
YKaXute TPeyronbHuk !m:a Ykaxure rpeyronmux

nbHBIA_ M)[rynoyronbHbii [npsimoyronbHeI locTpoyronbHbii npmoyronmuu
pasnoﬁenpennun _ paanocmpmnuﬁ | pasnoﬁenpennuﬁ _ paanocropmnuﬁ [pasrocToponuii ||

A Q </ z A Q ‘ z
- -

i i

t — : —
mw’lN Pa3HOI ANMHL mw’lN Pa3HO ANMHL

OCTPOYrOfbHbIA PASHOCTOPOHHM“ OCTPOYrOfbHbIA PASHOCTOPOHHMﬂ
YKaXute TPeyronbHuk um:a YKaXute TPeyronbHuK uvu:a
ocTpoyronsHbiin__[|[rynoyronbHuiii [npsimoyronbHbI g ocTpoyronsHbiii__[|[rynoyronbHbiii [npsimoyronbHeI
[pasrobeapennuii_|pasrocToponnmii | [pasHoGeapentii M| pasrocToponnvi _|

Eh el A‘Qﬁg
(62 )




11. lpunoxerue

ABC.

HblIW).

OCTPOYrOfbHbIA

PA3HOCTOPOHHUI
YKaXuTe TPeyronbHuK suaa )

OCTPOYroNbHbLI TynoyronbHbii___l[npamoyronbHbiit
pasroGeapermii_]

AN

nava

8Ce CTOPOHS!
BCe yrAbt PasHOiA AL

-

AkpaH: MegunaHbl, GUCCEKTPUCDHI M BbICOTbI B TPEYrONbHUKE

MHTepaKTUBHbIA PUCYHOK, UIIOCTPHUPYIOLLMI NOCTPOEHHE MeaHaH, BUCCEKTPHUC U Bbi-
COT B MPOW3BOJIbHOM TPEYrOJIbHUKE.

’
pa

N .C"

B> IMEAALA
' BUCCEKTPUCA
| BUCCEKTRV
-

-'&('

A ~
OTA >y

1, 2 — lNepemeLaemble BepLUKHbI TpeyrosbHUKa. [Mpu nepemelernn Touek Bu Cus-

MEHAITCA O/IMHblI CTOPOH U BEJ/IMYUHDI YI/10B. TO‘-le B MOXHO nepemMeLwatb B NobBbIX
Hanpas/IEHUAX, TOUKY C — TONbKO B/IEBO U/ BNpaBo.

3 — MNokasaTb pUCYHOK C NPOPUCOBKOM MefiMaH, BbICOT UK BUCCEKTPUC TPeyrofibHUKa

4 — MokasaTb roTOBbIM PUCYHOK C U30OPAKEHWEM MeLUaH, BbICOT WU BUCCEKTPUC
NS TPEYroJibHUKOB Pa3/IMYHOro BUAa (OCTPOYroJibHbIN, NPSIMOYrOJibHbIN, TYNOYro/ib-

MELVAHA

B MEAVAHA
BMCCEKTPUCA
BBICOTA

NN

VR




11. lpunoxerue

AkpaH: CyMMa yrioB TpeyrosnbHMKa

Ha KakAoM 13 TPEX PUCYHKOB MOXKHO NepemelLatb BeplurMHy B TpeyronbHuka ABC.

> TEOPEMA

OaHo: A ABC
Loxasats: Z A+ £ B+ £ C=180°

CyMMa yrnoe TpeyronbHuka paeHa 180°.

ONPEAESIEHUE. BHELWHNM yrnoM TPeyronbH1Ka Ha3blBaeTca yron,
CMEXHBIA C €10 BHYTPEHHIM YT/IOM.

TEOPEMA

HE CMEXHbIX C HUM.

Hoxazatb: ZBCD=ZA+ZB

BHeLWHUiA yron TpeyronbHuka paseH
-~ CYMMe [BYX BHYTPEHHUX Y108,

[aHo: A ABC, £ BCD - eHewHuli

o

1, 2, 3 — lNepemeLtaembie BEPLUUHbI TPEYTOJIbHUKOB.

AkpaH: MocTpoeHue TpeyronbHWKa N0 CTOPOHE U MPHUIEXALUM Yyrnam

AHATING

A
BC

CHavana nocTpoum otpesok BC,
3aTem yrmer Bu C.

MNOCTPOEHVE
A

Tloctpours: A ABC

P

~

d

N

1 2H-O O+t

RN ) = So e
N o =

S

ot

=

1 — lepexop Ha OAMH M3 YeTbipex KJ/IOYEBbIX KaAPOB aHUMaLWK NMOCTPOEHUS Tpey-
roJibHWKa Mo CTOPOHE W ABYM NpUIEXaLLUM K HeW yrinam. 3anycTuTb MPOCMOTP aHUMa-
LMK UK OCTAHOBMTb €€ C NEPEXOLOM B HAYaNo MOXKHO MPOCTbIM HAXKATUEM B JIIOOOM

MECTE KapTHHKM.

AHANN3

A
BC

CHavana noctpoum otpe3ok BC,
saTem yrner Bu C.

NOCTPOEHUE

¥
z
Q
=< =
o

Tloctpours: A ABC

®

N R

O—O—

-




11. lpunoxerue

4. AB, BC, AC.

BaHo: AHANN3
a ) A
YA Ae
B CHavana nocTpoum oTpe3ok BC,
3atem yrner Bu €. D
@)
NOCTPOEHME T
)
s
Y -
fat i
Tloctpouts: AABC L e d L Q]
L
Bavo: AHANIN3
a ’ A
CYALIRERTAY.
CHavana nocTpoum otpesok BC,
3aTem yrner B C. 2
NOCTPOEHME i
x3)
|1
Y .
( % I2
Tloctpouts: AABC 4 | 4 O]
L
HaHo: AHANIN3 |
a ) A
YA Ac
CHayana nocTpoum oTpesok BC,
3atem yrner Bu €. .
ol
NOCTPOEHME
3)
s
( % I2
Tloctpouts: AABC L LW L 9 Q]

11.4. OTBeTbl K 3apaHUAM

6. ZLSP,ZLPS, /SLP.

SKPAH: TpeyronbHUK U €ro 3;1eMeHTbI

6

o)
-




11. lpunoxerue

8. CtopoHbl TpeyronbHuka : FE, EK, FK.
BepuwuHbl TpeyronbHuka: F, £, K.
Yrnbl Tpeyronbhuka: ZFEK, ZEKF, ZEFK.

3KPAH: PaBHOoGeapeHHbIN TPeyro/ibHUK

8.8cm, 16 cm, 16 cm.
9. 45°,
10. 4 cm, 6 cm, 6 cm.

OKPAH: Buabl TpeyroibHMKoOB

5. TynoyronbHbIf TpeyronbHUK.
6. 60°.

8. [la, yrnbi 60°.

9. Her.

OKPAH: MeanaHbl, 6GUCCEKTPUCHI U BbICOTbI B TPEYroJibHUKe

12. 8 cm.
13. 45°,

3KPAH: CovicTBa yrnoB npu oOCHOBaHUM paBHO6GEe4pPEHHOIro
TpeyrosibHUKa

7.90°,39°, 51°,

8. 40°.

9. 16°.

10. 36°.

3KPAH: CBoiicTBO MeguaHbl paBHOGEe[PEeHHOro TpeyrojibHUKa

9.24 cm.
10. DEFN — npsamoyronbHbIn.
11. 12 cm.

9KPAH: Cymma yrnoB TpeyrojbHUKa

6. 54°.

7.82°,49°, 49° unmn 16°, 82°, 82°.
8. 64°, 32°, 84°.

9. 20°, 80°, 80°.

10.61°mn 61°.

SKPAH: CooTHoLIEeHMe MeXx[y CTOPOHAMH MU yriaMu TPeyrojibHUuKa

9. CB — meHbluas ctopoHa A ABC.
10. £C.

11. Her.

12. 4,5 cm.

13. 8 cm.

66
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11. lpunoxerue

SKPAH: lMpsimoyroibHbIA TPEYrosbHUK U €ero CBOMNCTBa
5. AB=8.

6. BC=5.

7. AB=16.

8. 65° 1 25°.

9. 48° n 42°.

OKPAH: CpegHsisa NTMHUS TPEyrosibHUKa
6. 24 cm, 20 cm, 18 cm.

7.64 cm.

8.13¢cm, 8 cm, 16 cm, 16 cm, 8 cm.

SKPAH: lMponopyMoHasibHble OTPE3KU B MPSIMOYroJIbHOM
TpeyrosibHUKe

6. 10.
7.6 cm.
8.8.
9.6 cm.
10. 8 om.

OKPAH: PelwueHne npssMoyroJibHbiX TPEYro/ibHUKOB
, 103
3

8. DC=24/3, AD=2; /C= 30°.
9. x=btgP; y= bcos .

10. CD= 10. 12. 60°; 60°; 60°.
11.7; 24.

13.144/3.
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Cepus «<HATNAOHAA LLUKOJIA»

NHTepakTUBHOE yuebHOEe nocobue
«HATNAOHAA MATEMATUKA.
TpeyronbHUKuU»

WNnes nocobus — KydpsBueB A.A., LLlanoB B.J1.
CueHapuu 1 gusaiH uHTepakTMeos — KyopsBueB A.A.
[u3aiiH u xyposkectBeHHoe odpopmaerne — JemosHoBa /1. B.
XypoxkecTBeHHbIN pepaktop — JemesHoBa J1.B.
AgTopbl 3apaHun — KomuccapoBa U.B., KntourukoBa E. M.
Penaktop — bokoBa U.M.

Koppektopbl — CadoBrukoBa H.C., MBaroBa JI. /.
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