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1. O cepuu «Haensduas wkona»

1. O cepum «<HarnagHas wKona»

B yTBep>kaeHHbIx MuHUcTepcTBOM 0Bpa3oBaHus U Hayku PD denepanbHbix rocyaap-
CTBEHHbIX 0Opa3soBaTeNibHbIX CTaHAaapTax dopmynupylotca TpebosaHus, obsasaTesnbHble
NS peanu3almmu 0OCHOBHOW obpa3osaTenbHOM NporpamMmmbl 06uero obpasosaHus obpaszo-
BaTe€/IbHbIMU yUpEXNEHUAMU U HANPaB/IEHHbIE Ha o6ecr|el4eHMe AOCTYNHOCTHU NOoNyvyeHus
KayecTBeHHOro obuiero obpasoBaH1s, NPEEMCTBEHHOCTH OCHOBHbIX 0BpasoBaTesibHbIX
nporpaMm HadasbHoro obuiero, oCHOBHOro obLiero, cpeaHero (noaHoro) obuiero U npo-
checcroHanbHoro obpasosarus. B pamkax atux TpebosaHmii nponMcaHa HEOBXOAUMOCTb
OCHallleH1s 0Bpa3oBaTENbHOMO YUPEXKAEHWA 3NEKTPOHHLIMU pecypcamu, B TOM uucne
3N1EKTPOHHBIMK MeAHUapecypcamy.

KomnaHus «3k3ameH-Meaua», OCHOBbIBasCb Ha COBPeMeHHbIX TpeboBaHHsAX K pe-
3y/ibTataM W yC/IOBUSM 0OpasoBaHusi, NPONUCaHHbIX B dhefiepasibHbIX rOCYAapCTBEHHbIX
obpa3zoBaTefibHbIX CTaHgapTax, paspaboTana cepuio MySIbTUMEAUMHbBIX 3/IEKTPOHHbIX
yuebHbix nocobun «HarnagHas wkonax».

Cepusa «HATTIAOHASA LUKOJIA» — 3To KOMNAEKT yyebHbIX MHTEPAKTHUBHbIX Harnam-
HbIX NOCO6MI NO NPeaMETHbIM AUCLUNIUHAM:

315, Ag, . L&«
Martematuka ﬁ Pycckuit a3bik & Xumus

MHpopmaTtuka Jlutepatypa leorpadoms

®usmrka NcTopus Buonorus

L =
AcTpoHoMus O6wecTBO3HaHWe | 3 TexHonorus

—_

OBX [:] MHoCTpaHHbIH A3bIK

B pamkax tpebosanuit ®IOC ocHoBHOro obuero u cpegHero (nonHoro) obuwero ob-
pa3oBaHusA 6bIJ'IVI Co34aHbl UHTEPAKTUBHDbIE yqe6Hb|e MaTepuanbl, cogepr>kaHue KOTopbixX
MOXeT BbITb UCNOIb30BAHO C NOBLIM YyHebHUKOM, UMetoLMM rprud MuHucTepcTea obpa-
30BaHus U Hayku P® u BkatodeHHbIM B DefepasibHbiit nepeyeHb yuebHUKOB.

Kaxpgbitt yuebHbIt MaTepuan ogHoro nocobus us cepuu «HarnsgHas wkona» ox-
BaTbIBAET KPYMHbIA Pa3fes LKOJ/IbHOrO Kypca, COMOCTaBUMbli Mo 06beMy C U3yyeHUeM
npepMeTa Ha npoTsiKeHuu ogHoro yuebHoro roga. Pasgen crpynnuposaH B kpynHbie 610-
KW — TeMbl, KOTOpPble COOTBETCTBYIOT TeMaM, NpenyCMOTPEeHHbIM O6pa3OBaTeﬂbelMM
CTaHgapTamu.

B pamkax npegbsisnsieMbix TpeboBaHui 06pasoBaTesibHOro ctaHAapTa Obisiu co3gaHbl
BWU3YyasIbHO SIPKME MHTEPAKTHBHbIE yuebHble MaTepH1aribl, KOTOPbIE COAEPXKAT pa3Hoobpas-
Hble 0bpa3oBaTesibHble MEAHA0OBEKTDI:
®  MOJIHOIKPAHHbIE MIIOCTPALMMU C TEKCTOBbIMU MOAMUCSMH, KOMMEHTapUAMH, DOPMY-

namu;
® uHTepakTHBHble 3D-MofenH, KOTOpble MOXHO BpaLLaTh, Bbibupast TpebyeMoe NooxKeHue;
® aHUMaUUHM, UNNIOCTPUPYIOLWHUE pa3/iniyHbie ABIEHUA U U3ydYaeMble NpoLecChbl;

2




2. YemaroBka npoepammol

®  WHTepaKTUBHble TabWLIbl BENUUKUH U NapaMeTposB;
®  WYHTEpaKTHBHbIE MOAEJU SIBJIEHWH, MPOLLECCOB, UCC/IEL0BAHUI U SKCNEPHUMEHTOB;
®  WHTEPaKTHBHbIM 3aAa4HHK.

Mpepnaraemble UHTepaKTHUBHbIE yuebHble MaTepuanbl peanusyioT HOBYIO AUAAKTHYE-
CKylo Mofenb obpa3oBaHWs, NpeAnonaraloLLyio akTUBHYIO POJib BCEX Y4acTHUKOB obpa-
30BaTeNIbHOrO NpoLecca U POPMUPYIOLLYIO MOTUBUMPOBAHHYIO KOMMETEHTHYIO JIMYHOCTD,
CNoCcoBHYI0 BbICTPO OPUEHTUPOBATLCS B AMHAMWUYHO pPa3BUBaIOLLLEMCS M OBHOBASAIOLEMCS
MHPOPMALIMOHHOM MPOCTPAHCTBE.

MpenMyLLecTBOM HarnsagHbIX NOCOBWI ABNSETCS BOZMOXKHOCTb MaKCUManbHO 3dheK-
TUBHO paboTaTb C CaMblM COBPEMEHHbIMH NPOrPaMMHO-annapaTHbIMU PeLIEHHUSIMU MO UC-
NoNb30BaHHIO MyNbTUMeaHapecypcos. MHTepdeic nocobuit MakcMManbHO afanTUpoBaH
ons paboTbl C MHTEPAKTMBHOM fOCKOW. Bnarofaps ocobomy BusyanbHOMy OGOPMAEHHIO
TEMATUYECKHUX IKPAHOB AOCTUraeTCs BbICOYAMLLIMI YPOBEHb HArNsSAHOCTH MPU U3YHEHWUU
yuebHoro martepuana. Mocobus MynbTMRnatpopMeHHble U paboTaloT NoA ynpasiaeHUem
onepauroHHbix cuctem WINDOWS®, LINUX® n MAC®.

Kaxxpnoe nocobue cepun «Harnsgnas wkona» cHabxeHo 6polutopoi «MeTtoanueckue
peKoMeHaaLuK», Kyfa BK/OUYeHbl: PYKOBOACTBO MOAb3OBaTeNs, NoApobHble OnucaHWs
BCEX aKTHBHbIX 3/IEMEHTOB 3KPaHOB W NPUMepHble yuebHble 3nM3oap! K ypokaM. Pykosog-
CTBO NO/Ib30BaTENA PEKOMEHAYETCA U3yyaTb OAHOBPEMEHHO ¢ paboToii ¢ nocobrem cepuu
«Harnagnas wkona».

2. YcTaHOBKa nporpamMmmbol

Mocobue yctaHaBMBaeTCs U paboTaeT nog itobok U3 Tpex NPOrpaMMHbIX NaaTopMm:
Windows®©, Linux© n Mac OSX®©. [ins paboTbl nocobus Ha KOMMblOTEP NONb30BaTeNs
npefBapuTenbHo ycTaHasnueaeTcs AdobeAlIR© nneep. AdobeAIR©® nneep ycraHaenvBa-
€TCs OfiMH Pa3 Npwu YCTaHOBKe NepBOro nocobus cepun «HarnspHas wkonay.

2.1. Nnatdopma Windows®

KomnakT-guck ¢ nocobuem nmeet chyHKUMIO aBTo3anycka. BerasbTe AUcK B yCTPOHCTBO
LN UTEHWUSI KOMMNAaKT-LUCKOB. Yepes HECKO/IbKO CeKyHJ Ha4YHeTCs ycTaHOBKa NporpaMMbl.
Ecnu yctaHoBKa He 3anycKaeTcsi aBTOMaTUYeCKH, OTKPOWTE COAEPXXUMOE AHUCKA U 3anyCTUTe
charn win_installer.exe. lanee cnepyiite ykasaH1sM, NOSBNSIOLLMMCS Ha 3KpaHe.

B npouecce WHCTannsuMM Ha Baw KoMmnbioTep OyAeT aBTOMATMYECKW YCTaHOBAEH
cneumanbHbiit nneep AdobeAIR©. Ecnu Ha Bawem komnbioTepe y>ke Obln yCTaHOBAEH
AdobeAIR® nneep akTyanbHOM BEepCUM, UHCTANISALLMOHHAS NpOrpaMma BblAacT COOTBET-
cTByloLLee coobLieHHe.

4 Ycranoska Adobe AIR

Adobe® AIR®

Npunoxenne Adobe AIR yxe ycranosnewo

3aKpbiTh
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Mocne ycranoeku AdobeAlR©® nneepa MHCTanNUpyeTcs HENOCpPeACTBEHHO yuyebHoe
nocobue.

2.2. Nnatdopma Linux®

Mpu ycTaHoBke nocobuit nog nnatgopmoit Linux© MoryT BO3HUKHYTb TPYAHOCTH C
ycraHoskol AdobeAIR® nneepa. B paznuunbix cbopkax Linux© notpebyerca BbINoAHUTb
passiMuHble npoueaypbl, 4ToObl yctaHosuTb AdobeAIR© nneep. Ho cpasy nocne ycnew-
How ycTaHoBku AdobeAlIR© nneepa noboe nocobue cepun «HarnsagHas wkona» Moxer
ObITb YCTAHOBNEHO «OLHWUM HaxkaTueM». [lanee npeAcTasfieHbl ONMCaHWUA BEHCTBUA AN
YCTaHOBKM NOCOBMUA Mo HECKONbKUMU BepcusiMK cbopok Linux®©.

Céopka «UBUNTU 10.04»

1. BcTaBbTe guck ¢ nporpaMMon B yCTPOMCTBO 415l YUTEHUSI KOMNAKT-AUCKOB. HaxkxmuTe
«Mepexoa» nMBO OTKpoOWTE halNOBbIM MEHeAXKep U3 MEHIO NPOrpaMMm.

2. BoiBepuTe NMKTOrpaMmmy KOMNaKT-gucKa.

3. B noseuBLueMcs okHe 3anycTuTe fBOMHBIM KIMKOM MbiwK cpain Linux®© Installer u
cnefynTe yKasaHusM, NOSIBASIOLMMCS Ha IKpaHe.

BHUMAHMUE!!! Bo Bpems ycTaHOBKW B NamMsTH KOMMbiOTEpa pa3BopaynuBaeTcs apxue-
HbIH cpaisi. [pu 3TOM HUKaKHe COOBLLEHHS U MHOMKATOPbI COCTOSIHUSA NPoLecca Ha aKpaHe
He oTobpaxkatotcs. [loxanuTech NosBNeHUs IKpaHa «YCTaHOBKa NPUIOXKEHHS .

B O YcraHOBKa NpUIOXKEHMUS

TloAroToBKa K yCTaHOBKE MPURIOMKEHNS. ..

lpo6aemsbi B nocaegHmx sepcusix UBUNTU

B ces3u c Tem uto Adobe npekpatun nogaepkky AIR gnsa Linux©, B npogyKktax cepuu
«HarnsgHas wkona» ucnonb3yeTtcs nocieaHss opuuranbHas sepcus AdobeAlIR© nnee-
pa ans OC LINUX®©.

B cnepyrowmx 3a UBUNTU 10.04 c6opkax yctaHoska AdobeAlIR©® nneepa tpebyet
«PYYHOro» BMeLlaTeIbCTBa N0 NPUBEAEHHOW HUXKE UHCTPYKLHK.

1) CkaunBaem nocnegHioto goctynHyo Bepcuio AdobeAIR® nneepa ans Linux© no
cebunike http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAIR®Installer.bin
unu konupyem cpamn nneepa c CD-gucka «HarnagHas 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 BEpCUu:

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 3anyckaiTe dpann setup.air — ycra-
HOBKa nocobus «HarnsgHas wkonas.

Cé6opka «SUSE»

1) CkaurBaem nocnegHioo goctynHyo Bepcuio AdobeAIR©® nneepa ans Linux© no
ccbinke http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAIR®Installer.bin
unu konupyem dpain nneepa ¢ CD-gucka «HarnsgHas wkonay.

2) MNpuaoaem cBoMCTBO McnosiHsemMoro dhanna ycraHoslmMKy Adobe AIR nneepa (Ha-
»KaTb NPaBoOW MbILWKOW MO YCTAHOBLUMKY, CBOMCTBA -> Npasa [OCTyna).

> Home > Downloads
" " (o Properties for AdobeAR... (2 ¥ &) (X

-2
AdobeAlRInstaller
-bin

| General || Permissions || Information |

Access Permissions

Owner. | Can Read & Write v/

Group: | Can Read v

Others: | Can Read v
Is executable

Advanced Permissions
Ownership

User: aa

Group: | users v

¥ OK @ Cancel

3) 3anyckaeM TepMuHan, ganee:
1 — BxoguM nog root -> KoMaHa su., BBOAWM NapoJib aiMHUHUCTpaTopa Npy 3a-
npoce;
2 — nocneposatenbHO AOyCTaHaBnMBaeM 4 nakerta crefyloluMU KOMaHaamM
(HeobxonMMo noaxaoueHne K UHTepHeTy U Hanuuue WHcTannauuoHHoro DVD
SUSE nog pyko#):

zypper install libasound2-32bit libgcc45-32bit libncurses5-32bit
(nocne aTol UK crepytoLLel KOMaHabl MOXKET BO3HUKHYTb 3anpoc DVD, npo-
cto sctaebte DVD c 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) Nocne 3aBepLUEHHs YCTAHOBOK MaKeTOB B KOMaHAHOW CTPOKe NPOMnUCbIBaeM nyTb K
yctaHoBwuKy AdobeAlR nrMbo npocTo nepetackMBaeM ero MbilLKOM B KOHCO/b, CTUPaEM
KaBbluKW U HaXkMMaem Enter.

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

Coopka «DEBIAN»

1) CkauuBaem nocnefHioto goctynHyio Bepcvio AdobeAlR© nneepa ans Linux© no
ccbunike http: / /airdownload.adobe.com /air /lin /download /2.6 / AdobeAIR®Installer.bin
unu konupyem cpain nneepa ¢ CD-gucka «HarnagHas wkona.

2) YctaHaenvBaem AdobeAlR nneep, Ucnonb3ys KOMaHLHYIO CTPOKY:

sudo /home/AdobeAlR®lInstaller.bin
3necb home — nyTb, MO KOTOPOMY PAacnOJIOXKeH 3arpy>KeHHbld pain
AdobeAIlR®Installer.bin.

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

HOBKa nocobus «HarnsgHas wkona».

Cé6opka «EduMandriva» (mcnonb3oBaHune amynatopa Wine)

B Tex cucTemax, rge no passiMuHbIM NPUYMHAM HEBO3MOXHA YCTaHOBKa BUHAPHOro
draina AdobeAlR Installer, cywecTByeT BO3MOXHOCTb ycTaHoBUTb AdobeAIR© nneep ot
Bepcuu ans Windows, He Hapyluas JIMUEH3WI U He yCTaHaB/MBas camy nporpammy. [ns
aToro yfobHee BCero BOCMNO/b30BaTbCSA NAKETHLIM MEHEKEPOM L5 YCTAHOBKM B aBTOMa-
THUYecKkoM pexkume amynstopa Wine:

— HaxkaTb KHonKy «[lyck»-«YcTaHOBKa W yfaneHue nporpamMmy;

H

MNpunoxenns

.

YcraHoBKa YcraHoska
yAanenne wpujTon
nporpamm

TSI AT (R )\ ™

T EYYVT B0 x oF-10:58 W (

3pech HYXKHO YBeauTbCSA, UTO NOAKIOUEHDI HEOOXOAUMbIE PEMNO3UTAPHK U €CTb OCTYM K
MHTepHety. Takxke Heobxoanmo Hannure cBoboaHbix 300 M6 Ha >KecTkoM aucke.

(o)
-
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— HaMWTH NyHKT «MeHea>kep UCTOUHUKOBY;

) Snpasnewte ngorpauvani

in (L B Copasxa
(€01 8b1GpaT 23EHCANOTA
Clear download cache after successful nstal
Meneaxep UCTouHAKoR
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2. YemaroBka npoepammol
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2. YemaroBka npoepammol

2.3. Nnatdpopma macOS®

1. BcTabTe KOMNAKT-AHCK C NPOrpamMMOii B yCTPOMCTBO AJ1 HTEHWS| KOMNAKT-AUCKOB.
HaskmuTe nosisusLuytocs Ha paboyem cTone UKOHKY, obosHavatowyo CD-guck.

O m Cplg:s9 Q

o

ModcD.

@& Finder 0aiin_paska_Bua_Ilepexon Oxno_Crpaska

VMware Shared
Folders

‘ExamMedia

2. B nosiBMBLIEMCS OKHe [BOMHbIM LLEEIYKOM 3anyCcTUTe pacnakosLuk apxuea macOS
Installer, a 3aTeM — nosiydeHHbIH Noc/e pacnakoBKH haw.

800 ® =
x Kon-80 ovextos: 8; suGpaNo: 1; aocryano 0 Kb —
autorun.inf desktop.ini License.TXT Linux Installer
MACOSXiInstaller.dmg ReadMe.txt setup.tar win_installer.exe
/
feXeoXeo) (5) ExamMedia =) .
X600 LI X = Hemeranns =
X Kon-80 a6nexros: 1: supano: 1; soctynwo 9,7 MB L —
MAG 05 Xinstaller:

3. CnepyWTe yKasaHuaM, NOSIBASIOLLMMCS Ha IKpaHe.

2.4. AKTMBaLMA 1 3anycK

BHUMAHME!! YacTo Bo3sHuKaeT npobnema aktusaumu B OC cemeiictea Windows®© u
Linux® — oTobparkeHHe NyCTOro OKHa aKTWBaLMKU Cpa3y NOC/e 3aBEPLUEHWUS YCTaHOBKH
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2. YemaroBka npoepammol

nocobusi WK Npu nepesom ero 3anycke. yctoe oKHO akTUBaLUK FOBOPHT O TOM, YTO Ha
KOMIbIOTEpE /151 AAHHOTO MOJb30BaTeNsi paboTaloT orpaHUYeHHs 3anucK B ciyxebHble
nanku. 3T orpaHUYeHUsi HEOOXOAUMO CHATb.

Mpu nepeom 3anycke Mocobue TpebyeT akTUBaLMKU AN AOCTyNa K Matepyanam. B ot-
KPbIBLIEMCS OKHE aKTUBaLMK HEOBXOAMMO BBECTH CEPHIHBIM HOMEP NPOAYKTa.

[acreauis nporpams: =%,

AKTUBaLMS

BBe/uTe CepuiiHbIii HOMep: Bcrasuth
|x0o000x XXXXX XXXXX XXXXX XXXXX
NonrsepanTs

CepHiHbIM HOMEpP yKa3aH Ha ynakoBke.

Mpu npaBuIbHOM BBOAE CEPUIHOIO HOMEPA NPOUCXOANT aKTUBALMA U Nocobue aBTo-
MaTHUYEeCKH 3anycKaeTcs.

Mocne npaBUbHON YCTAHOBKM M aKTUBaLMK NOCOBHE MOXKET BbITb 3anyLLEHO AP/IbIKOM
Ha paboueM CTosie UK APJIbIKOM C COOTBETCTBYIOLLMM Ha3BaHWEM B rpynne ycTaHOBJ/IEH-
Hbix npunoxxeHun «9K3AMEH-MELNA».

2.5. leaKTBauua

KHonka feakTuBaLuu HaxoAMTCS B NPABOM BEPXHEM Yrily 3KpaHa (Nof KHOMKOM «3a-
KpbITb»).

CDyHKLIMFl AeaKTuBauuKU OOCTYMNHa B nio6oi MOMeHT pa6OTbI C NpUNOXKeHUeMm.
MNocne HaxkaTHs KHOMKK «0eaKTUBUPOBATb» OTKPbIBAETCA OKHO NOATBEP>KAEHUA.

NMpeaynpexaeHne

Bbl YBEPEHBI, YTO XOTUTE

AEeaKTUBUPOBaTb NPUIOXKEHUE?

__fa_ | Her

[LeakTvBauus no3sonsieT aHHynMpoBaTb akTueauuio nocobus. lNocne peakTusauuu
NOJIb30BaTE/Ib MOXET YCTAHOBUTb M aKTMBMPOBATb NOCOOHE Ha LPYroM KOMMbloTEPE.

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

1 — peakTuBMpOBaTb NOCOBHE HA LAHHOM KOMMbIOTEPE,

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

(10)




3. Cmpykmypa u gpyHKYUOHANbHbIE BO3MONCHOCMU NOCOBUS

3. CTpyKTypa U PYHKLUUOHA/IbHbIE BO3MOXHOCTHU NOCOGUA

3.1. OrnaBneHue nocoouna

Mocne ycI'IeLLlHOl\:i aKTHBaLUMKU OTKPbIBaAETCA OrnaenexHue nocobus. B Hem 0To6pa>Ka-
IOTCA MUHUATIOPbI TEMAaTUYECKUX Mop,yneﬁ. OHu pPacnonoykeHbl B COOTBETCTBUU C TEMAMMH,
n3yyaemMbiMHU B Te4YeHUe yqe6Horo roga. Cnucok MHWHUATIOP MOXXHO nepemMellatb BBer/
BHWU3 C NOMOLbIO CKPOJIJTHHI-NaHeIn cnpaBa.

Cmpykmypa OznaBnerus

3aroJioBoK
VA

@ HATJISIAHAS) OUSUKA *
DUBNKA 7 knacc

ynpasjieHHE OKHOM

[eaKkTuBauus

1 2 3 Bndodpyann
vauepenie Monexyn

CKPONNUHT

6. Caojicrea ra:

4.
oTTanKsasie Monekyn seutectsa

—— / AUCKpeTHOEe NUCTaHne
Rt Ao en D

3aronoBok MOXKeT CoAepKaTb Ha3BaHWe OUCKa, NPUHAAJIEXKHOCTb K cepuu (B BUae sip-
NbIKa AUCLMI/IMHDI), NPEAMETHYIO 06/1aCTb, TEMY 9KpaHa Ui (hOPMYIMPOBKY 3afaHHsI.

B npaBoi uacti «3a20108ka» pacnonarailotcs KHOMKW YnpaB/ieHHe OKHOM.

Haswurauus (nepeasm>xeHune) No OrnaBneHUIO OCYLLECTBSETCS: CKPOANUH2OM — Nepe-
MeLLLEHUEM NON3YHKA B BEPTUKAIbHOMW NOJIOCKE CNPaBa UK OUCKPEMHbIM AUCMAHUEM —
HaXKaTHeM CTPesioK «BBEepPX/BHWU3», KOTOPbIE «MNEePEeUCTbIBAOT» MUHWUATIOPbI TeMaTHye-
CKWUX MOAYJIEN Ha OAUH P/ BBEPX WU BHU3.

B — CBEpPHYTb OKHO

E — yMeHbLUUTb OKHO

— 3aKpbITb OKHO

74 Nnciinan bynkuus (1)

I Onpepenexve v rpaduk NMHERHOM dyHKUMM
)

y=1 x+(-1)

Joo 8e 20,2 468
NN NN AN RN NR AN

%"k§@

D

b, 88420 2 46 8
[(NRREN RN ARRRA RN
D)

ero B3]
b<0 i

QY=Y

3 [ 5 [

NMHEVHAA OYHKUNA - 3TO GYHKUMA BUAA y = kx + b, IE k. b —YNCTIA
k- YTNOBOM KOSGOULIAEHT; b~ CBOBOAHBIN YNEH
rPAOVIK MHEMHON OYHKLMM — NPAMASA

[SICICIS)

an HaXXaTuh Ha MUHHUATIOPY Bbl6paHHOI’O TeéMaTU4yeCKoro Mmoaynsa MO>xHo nepeﬁm Ha

€ro NOJIHO3KPaHHbIM BUA,.
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3. Cmpykmypa u gpyHKYUOHANbHbIE BO3MONCHOCMU NOCOBUS

3.2. TemaTu4ecKui 3KpaH

TeMaTuyeckuin aKpaH SIBNSETCS YacTblo TEMATHYECKOrO MOAY/S U COAEPXKHT MHAOP-
MaLuto no yuebHow Teme.

Kark bt TeMaTuueckuit Mogy/ib MOXKET COCTOSITb U3 OLHOIO MM HECKO/IbKMX TeMaThue-
CKMX 3KPAHOB, NEPENTH Ha KOTOPbIE MOXKHO HaXKaB Ha HOMep BblIBPaHHOM 3aKnaKH.

(753 Knaconpuans ooosann

gaCTEC;‘bMMl::Ie W HEPACTBOPUMbIE OCHOBAHUS ggg

«

OCHOBAHUSA o naHesnb HHCTPYMEHTOB

N W ¢

PACTBOPVIMBIE
(LLENIO4M) HEPACTBOPVMBIE ‘
NaOH, Ba(OH)2 Cu(OH)2 Fe(OH)3

—

= 3aK1agKu
OOHOKUCIIOTHBIE  IBYXKUCJIOTHBIE  TPEXKVC/IOTHBIE ‘ Aa / A
on on s © i
2 H 2" Fo H |
Na — OH Ba C“<OH 10\83 y:

Mpu paboTe ¢ TeMATUUECKUMM 3KPAHAMKU MOXKHO MCMOJIb30BaTb KHOMKKU Ha NaHes I UH-
CTPYMEHTOB.

3.3. MMaHeNb UHCTPYMEHTOB

B naHenb UHCTPYMEHTOB BXOAMT Le/IblM psifi KHOMOK, KOTOPble NPeAOoCTaBAAOT NO/b-
30BaTesto pa3HoobpasHble (hyHKLUOHA/IbHbIE BO3MOXHOCTH.

4 Kronka llepemecmums narens — No3BONAET NEPEHOCHTL NaHe b MHCTPYMEHTOB
U3 NPaBoOM B NIEBYIO CTOPOHY TEMaTUUECKOro 3KpaHa U obpaTHo. ATa pyHKLMA No-
3BONseT caenatb 6onee KOMMOPTHBIM NONOXKEHHUE NaHENW MHCTPYMEHTOB ANA KOH-
KPETHOro PacrnosioKeHUsi MHTEPAKTUBHOW LOCKW WKW ONS TeX, Y KOro sieBas pyka
aBNseTcs Befyluen (ons nesLen).

KHonka KoHcmpykmop — oTKpbiBaeT OKHO KOHCTpyKTOpa. lMpu 3TOM OKHO Tema-
TUYECKOro MOoAys 3aKpbiBaeTcs. KOHCTPYKTOp SIBASIETCS MOLHBIM MHCTPYMEHTOM

B pyKax nejarora-HoBaTopa, C ero NoMoLLbiO NPefOCTaBAAIOTCA NPAKTUUECKU He-
OrpaH1YeHHbIe BO3MOXHOCTU A1 peann3aumnu npodeccMoHaibHbIX CnocobHocTew
YUYWTENIS U ero TBOPUECKOM ofapéHHocTH. OcoBeHHOCTH U OCHOBHbIE NpHUeMbl pabo-
Tbl C 3TUM YPOBHEM HarnsgHOro nocobus 6ynyT nogpobHO paccMoTpeHbl B pasaene
«KOHCTPYKTOP».

@ Knonka PucoBarue — OTKpbIBAET NaHesb C Pa3fMuHbIMK MHCTPYMEHTaMH L1 PUCO-
BaHus. Mpu HaxkaTun kHonok 1, 2, 3 1 4 noBepx TEMaTUYECKOro 3KpaHa NosiBseTcs
Npo3pauHbli UK Besbii 3KpaH, Ha KOTOPOM NO/b30BaTE/lb MOXET Ae/aTh NOMETKH,
pucosartb. MpH 3TOM BCe aKTUBHbIE 3/1EMEHTbI (KHOMKK UK 0BNacTH) Ha TeMaTUYECKOM
aKpaHe nepecTaioT paboTatb. UToObl BEPHYTb MM aKTUBHOCTb, HEOBXOAUMO 3aKpPbITh
naHesib pucosaHus. [pu 3TOM BCe HapUCOBaHHOE COXPaHSAETCsl.

K 1 — KpacHbIM KapaHhall, pUCOBaHUE KPaCHbIX JIMHUN.

& 2 — cvHMU KapaHaaLl, pUCOBAHUE CUHUX JIMHUK.
= =
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3. Cmpyxkmypa u pyHKUUOHAbHEIE BO3MONCHOCMU NOCOBUS

3 — NacTuK, CTUpaeT Hap1CoBaHHOeE.
4 — 6enbiit hoH, fenaeT 6esbiM UK NPO3PauHbIM POH A1 PUCOBAHMS.

5— OYUCTUTb, NOJIHOE yaaNeHHe HapUCoBaHHOIO.

PO

KHonka YBeauyume / YMeHbwums — oTKpbIBaET 3KPaH C yBe/IMUEHHbIM ddparmeH-
TOM TEMaTHYECKOr0 3KPaHa Wi AOMNOJHWUTESIbHBIN MaTepHa K 3KpaHy.

%

KHonka MHmepaxkmuBrbie MoOenu — OTKPbIBAET KOMMIEKT IKPAHOB, COAEPIKALLMX
MHTEPaKTHUBHbIE MOJE/U K JaHHOMW TeMe.

Kronka Ta6suyer — OTKpbIBAET KOMMIEKT CNPABOYHbIX TabnL, K AaHHOK Teme. Ta-
611LbI BK/IIOUEHDI B NOCOOUS N0 dhU3KKe, XMMUK W MaTeMaThke. B nocobusx no 6mo-
JIOTWK Ha MeCTe KHOMKHK «Tabnnubl» pacnosioxeHa kHonka 3D-mogenu.

Knonka 3D-modesnu — oTKpbiBaeT KOMMIEKT MHTepakTUBHbIX 3D-Mopene K Teme.

KHonka 3adayrux — OTKpPbIBae€T KOMNMEKT 3a4a4d Unu 3a,anM|71 no MsyuaeMoﬁ Teme.

E &

B nocobue BkntoueHbl 3a8aHUs N0 K&KA0M TeMe, OHW MOTYT NMPUMEHATBCS YUUTENEM
(BNs paboTbl C KNACCOM) M YUEHUKOM (AN CAMOKOHTPOS).

Aa Ckpoimoili pexcum — nepekitouaeT 3KpaH Ha BapHaHT CO CKPbITbIMU TEKCTOBBIMM U
Ma rpacUyecKUMH IEMEHTaMM.

KHonka OeaaBraeHue — ocyuwectenset nepexof k Ornaenexuio nocobus.

m)  KHonku Caedyrowas mema / [pedvidyuwsas mema — nepenucTbiBatoT CTPaHULpI B
4@ HarnAgHOM Nocobum, UCnoNb3yloTCs AN Nepexoaa Ha Apyrue Tembl.

KHonka Homep — YKa3blBaeT Ha HOMep OTKPbITOro TeMatu4yeCKoro Mmoayns.

=t
(<]

3.4. CtaHaapTHbIe KHOMKU 3KpaHoB

Ha camom Temartuueckom akpaHe (pabouasi 061acTb TEMaTHUECKOrO 3KpaHa) otobpa-
YKaloTCA CTaHAapPTHbIE KHOMKMU.
MaHenb nneepa — npepHasHayYeHa A NPOUIPbIBAHUSA aHUMaLMK UK 3BYKa.

nyck / naysa

o —— \@@ )
/

TekyLuee BpeMs

cTton

BKJ / BbIKN
3BYK

obLiee Bpems

KHonkn ynpaBJ/ieHUss UHTepaKTUBaMHu

KHonka fTomoujb — OTKPbIBAET OKHO C KPATKOM MHCTPYKLMEN N0 paboTe ¢ MofesNbio

(1)
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4, [Tocobus cepuu «Haensdnas wkona» 8 yyebHom npoyecce

@ Knonka C6poc — nepeBOAMT MOAENb UK 3afaHKe B NEPBOHAYa/IbHOE COCTOSIHHE.
Bce napameTtpbl MOLENH NPUHUMAIOT HayasibHble 3HAYEHUS, OTBETbI K 3a4aHUSAM UK
BbIMNOJIHEHHbIE PUCYHKH YAANAIOTCA.

KHonka /Tyck — 3anyckaeTt Mofefb C yCTaHOB/IEHHbIMU NapamMeTpamHu.

O,
@ KHonka C6pocume — nepeBoAWT 3KpaH B nepBOHadYabHOEe COCTOsIHWE, BCe yCTa-
HOB/IEHHbIE NapaMeTpbl NPUHUMAIOT HauasibHble 3HAUEHHS.

@ KHonka flpoBepxka — npoBepsieT NpaBUIbHOCTb OTBETOB B 3aAaHuW. [paBusibHble
OTBETbl OTMEYaloTCs 3e/IeHON PaMKOM, HenpaeH/ibHble — KpacHoM. [oBTopHOE Ha-
»KaTue KHOMKKU yBUpaeT LBeTHble pamKHu.

@ Knonka ffokazame omBem — nokasbiBaeT npaBu/ibHble OTBETHI Ha 3afaHue, ycTa-
HaB/MBAET NPaBHJIbHbIE 3HAYEHUS U NPaBH/ibHble PUCYHKKU. UTOObI yBpaThb ¢ akpaHa

OTBETbI, HEOOXOAUMO HaXKaTb KHOMKY @ Ckpoeime omBem.

3.5. CneyunanbHble 0603HaYaloLWMe CUMBOJIbl HA 3KpaHe

_@J Bce akTHBHblE 06/1aCTH 3KpaHa OTMeYEHbl 3HAKOM «KUCTb pyKu». Hanuuue takoro
CMMBO/Ia O3HAYAET, YTO Ha AaHHYI0 0BNACTb MOXKHO HaXkaTb WM NEPEMECTHUTb OT-
MeueHHbIH OObeKT.

Hanuure Takoro cMMBo/Na Ha 3KpaHe FOBOPHT O TOM, YTO M306parkeHHe MOXKHO ne-
peMmellaTh BBepX /BHWU3 UK BNEBO /BNpaBo.

[LaHHbiii cumeon obozHauaeT MHTepakTUBHyto 3D-mogenb. Ctpenka noackasbisaer
HanpasfieHWe ABUXKeHUs Kypcopa Anist eé ABuxeHus. OTCyTCTBUe CTPEIOK FOBOPHT O
TOM, UTO MOZLEJIb MOXXHO [BUraTh, NepeMeLLas Kypcop B I0BOM HanpasieH1H.

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

PFI,EI, CHUMBOJIOB coo6u.|,aeT O HaJIt4nn [ONOJIHUTENIbHOIO MaTepuUania K JaHHOMY 3KpaHy.

CumBon Kakue o6bekTbl

OpfHa WM HECKOIbKO MHTEPAKTHBHbBIX MOAENeN

JKpaH C yBe/IMueHHbIM pparMeHTOM WM LOMNOJIHUTENbHbIW MaTepuan K aKpa-
Hy.
@ OpHa wnu Heckonbko 3D-mopenen

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

Marepuasbl nocobun cepun «HATNALHASA LLUKOJTA» nossonsioT B noNHOM Mepe pe-
asM30BaTbh AUAAKTUUECKHUE U METOJUUECKHE TpeboBaHHS.

AmaakTndyecKne tpe6oBaHus

® Hay4YHoCmeo O6yquU}7 — OOCTaTO4HaA Fﬂy6MHa N KOPPEKTHOCTb U3NTOXKEHUA y‘-le6HO-

ro matepuvana;
| 14 I




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

e JocmynHocme obyyeHuss — ONpPepAeSieHHas CTENeHb TEOPETUYECKOHM CJIOXKHOCTH W
rNyBUHbI U3YYEHWS COrNAcHO BO3PACTHbIM 0COBEHHOCTAM 0BYyUYalOLLMXCS;

® cucmemamu4yHOCMb U NOCAeA0BamesbHoCMb 06yyeHUs — POPMUPOBAHUE 3HAHMWH,
YMEHWH U HaBbIKOB B ONPEAESIEHHON JIOTMYECKOW CBSA3aHHOMW NOC/IeA0BATE/IbHOCTH C
obecneueHHeM NpeeMCcTBEHHOCTH;

®  Hazns0HOCMb 06YyeHUs — YYBCTBEHHOrO BOCMPHUATHUS OOBEKTOB, NPOLLECCOB, ABe-
HUM;

®  NpoyHoCMb YcBoeHUs 3HAHUU — 3aKPENNEHNUs 3HAHWUMK;

* cmpykmypu3sayus y4e6H020 Mamepuana u CMPYKMypHO-YHKYUOHANbHAS CBs-
3aHHOCMb — nNpefcTaBieHWe yuebHOro mMarepuana C pasbUBKOM Ha CTPYKTypHble
eaMH1Ubl ¢ 0603HaYEHHEM CTPYKTYPHO-(DYHKLIMOHANbHbIX CBA3EH MEXY HUMH, OTpa-
>KAIOLMUX BHYTPEHHIOIO JIOTHMKY M3y4aeMoro Matepuasna;

®  UHMEPaKmMuBHOCMb — B3aWUMOLEUCTBUE C MYJIbTUMELMHHDBIM CPEeLCTBOM OBydeHHs
(HarnagHbIM nocobuem);

* adanmuBrocme — npucnocobneHre npouecca obydeHHs K YPOBHIO 3HAHWM, YMEHUH,
NCUXONOMUYECKUX OCOBEHHOCTEN yuaLLMUXCs.

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

uenu obyueHus;

® nedazozuyeckue memodel, onpepensioine JOCTUXKEHUE Lieniel 0byueHus npu op-
MWUPOBaHUW TEMATUUECKUX MOAYIEN NOCOBUI, UCNONB30BAIUCH C YHETOM KaXKA0MW KOH-
KPEeTHOM HayKKW U el COOTBETCTBYIOLLEH AUCUUNINHE,

® HanucaHue neda2o2uyecKoeo CYEHapus — Y4uTbiBanacb BO3MOXKHOCTb WU3MeHSTb
NOFUKY W3NIOXKEHUA MaTepUana, HanoHATb HEOBXOAUMOMN MH OPMaLMeN cogeprKaHue
TEM C LeNbl0 WCMO/b30BaHUA COBCTBEHHBIX NEAArorMuecKMX METOLOB U TEXHOIOMHH
LS NYULIEro JOCTUXKEHWS Lienield obyueHus.

CornacHo BbllenepeyncneHHbIM Neaarortieckum TpeboBaHWsaM B Nocobusx cepuu
«HarnsgHas wkona» Kakapld TeMaTUYeCKWit MOAyNb CTPYKTYPUPOBaH Cleaytowmum ob-
pa3om:

1. TpepncraBneHHbli yuebHbIH MaTEPHUaN MUHUMaIEH N0 0OBEMY, UTO NO3BONSET CAeNaTb
aKLEHTbl HA OCHOBHOM W BXHOM B U3yyaeMoM TeMe. TemMaTuyeckue MOLY/H CIIOXKHbIX
TEM WK TEM, U3yYeHUE KOTOPbIX NPEeAnosiaraeTcsl He Ha OLHOM YPOKE, BK/OYAIOT B
cebst HECKOJIbKO TeMaTHYECKUX 3KPAHOB.

2. Wudopmauus, cofepkallascs Ha TEMATHMYECKOM 3KpaHe, COMPOBOXKAAETCA WIIIO-
CTPUPOBaHHbIM MaTepHUasioM: CTaTUYECKUM, AUHAMUYECKUM, MY/IbTUMEAUMHBIM, KOTO-
pbIi NPU HEOBXOAUMOCTH MOKHO YBEJTUUMTD.

3. Pabora c TeKCTOBbIM MaTepHasioM TEMaTHYECKOrO 3KPaHa No3BOJISIET peann3oBarb UH-
TEPaKTHUBHbIN AUaNnor ¢ yuebHbIM 31EKTPOHHBIM NOCOBUEM.

4. TemaTuueckune MOLYyNM COAepiKaT 3afaHusl, Hanpas/ieHHblE HA CAMOCTOSTE/IbHOCTb U
pa3BUTHE MbILLINIEHWUS YYaLLUXCS:

— 3ajaHuA C 3/IEMEHTaMK MOLENUPOBaHUS;

— 3a/iaHHs C HEMOJIHBIMK JaHHbIMH;

— 3ajaHuA C 3IEMEHTAMU UCCIeA0BaHuS.
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5. Temamuueckue mooynu cepuu «Haensdras wkona» 8 cmpykmype ypokoB

5. TMocobue copep>KUT 3KpaH C KOHTPOJIbHbIMU BOMPOCAMH, YIIPAKHEHUSIMU U 3aJa4aMu,
KOTOpble OTHOCATCS K U3ydaeMoi TeMe. 3afjaHusi MOXHO pacnedararb YaCTUUHO MK
NOJIHOCTBIO MPU HEOOXOAWMOCTH, & TECTOBbIE 3aaHWUSI COLEPXKAT LOMOJHUTENbHYIO
¢pYHKLMIO NPOBEPKH.

6. TMocobus conep>kar AONONHUTENbHBIN CNPABOYHbIN MaTepu1arn.

Takoe noctpoeHue nocobus No3BoMT NOOOMY Nefarory coriacHo BbibpaHHOW Tex-

HOJIOTMK U METOAMKH NPEnofaBaHus pa3paboTarb CBOIO WHAWBUAYAIbHYIO TPAEKTOPHIO

npenojasaHus.

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

JioBoM ycnewHbii ypok — 3TO NPOAYMaHHbIN MaH-KOHCMEKT C IOrMUECKH BbICTPOEH-
HbIMW CBSA3IMU OUAAKTUUECKMX U METOOMUECKUX €AMHUL, a TaKKe UMEIOLUMCS MHCTPY-
MEHTapUEM: TEXHUUYECKUM W y4eBHbIM.

Kakyto 6bl TEXHOMOMMIO HU UCMO/Ib30Bas NEAAror B CBOEH NeAarornieckon NpakTHKe,
3a OCHOBY OH HEPET OCHOBHbIE THMbI YPOKOB:

. YcBOEHHe HOBbIX 3HAHWH

. 3akpenseHue (KOMNIEKCHOE NPUMEeHeHHe 3HaHUH, YMEHWH)
. [MoBTOpeHuHe (akTyanusauus 3HaHWM U YMEHHH)
Cuctematusaums u 0606LeHHe 3HaHUM U YMeHHH
KOHTpO/b 3HaHWK1 U yMeHUH

KoppeKuus 3HaHWH, yMEHWUH U HaBbIKOB
KoM6UHWpOBaHHbIM ypoK

No o~ WON =

COBOKyﬂHOCTb MEeTOA0B U NPUEMOB UCNO/Ib30BaHUA MyanMMe,D,Ml:iHOrO y‘—le6HOrO no-
cobus B CTPYKType ypoka onpefensiercs 06bEMOM U3yuaeMoro marepuasa Ha ypoKe W
OTPE3KOM BPEMeHH, OTBOAUMOro Ha paboTy C MynbTUMEAHa, OHO He LOIKHO NPEBbIWAaTh
NOJIOBMHbI OT OBLLErO BpEMEHH YpOKa.

UHdopMaLMoHHOe HanoiHeHUe NO3BOJISET C MOMOLLbIO CPEACTB My/IbTUMEAHA:
®  U3/10XKWTb TEOPETUYECKHE OCHOBbI AUCLMUMIIUH;
® NPOAEMOHCTPUPOBATb yuebHble MOLENH, IKCNEPUMEHTbI U OMbITbI;
® 0BecneunTb KOHTPOJIb MO U3YUaEMOM TeME;
® co3parb COBCTBEHHOE 3KPAHHOE HanoJIHEHHe.,

6. ®DopMbl U3/10XKEHUS y4eOHOoro matepmana

B nocobum Ana U3NOo>KeHUuAa TeopeTUHeCKUX OCHOB OUCUMNIUH NpefyCcMOTpeHbl BO3-
MOXHOCTH.

6.1. Busyanusauus

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

TekcToBble KOMMEHTapun copepxkat onpeneneHusa, noscHeHus, KﬂaCCM(*)MKaLIMIO,
OCHOBHbIE NONOXEeHUA TeOpHUH, CnpaBOYHbIE CBEOEHUA. Tekct CKpbIT B NaHeNU Tuna
FOJIOCEMEHHbBIE . ,D,ﬂﬂ TOro uTobbI OTKPbITb TEKCT, HY>XHO HaXXaTb Ha Tpe-

(16 )
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Ig FonocemeHHble HQQQ
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6. @opmer usnodiceHus y4ebHo20 mamepuana

ne. Knacc k
PasHoob6pasue Hacekomblx (1)

- 2 IMERE - L

Komap | Myxa komHatHas | Méptsas ronosa = Maxaon Maaka
w

Bnoxa kpbicuHas | |JlecHoii mypasei] LleplueHb

=
=

6.2. Pa6oTta ¢ 3D-mopenamu

Pa6oma ¢ 3D-moles1simu reoMeTpUUECKUX OUrYpP, MOSIEKY T Pa3/IMUHbIX BELLECTB, (H-
3UYECKUX NPUOBOPOB, MOLESIH >KUBbIX OPraHW3MOB, Pa3/IMuHbIX K/IETOK, TKaHeW, OpraHoB
JKMBOTHbIX, PACTEHUM U UeNoBeKa.

Ha tematnueckoM akpaHe psaoM ¢ 06beKTOM pacnonaraeTcsi KHOMKa UK ~— , Uiu ) ,
unu . Ons noeopota Mogent HeoHXOAMMO MPOBECTH KYPCOPOM MO U30OPaKEHHIO.
OpfHoKpaTHOe HaxkaTe Ha MOAE/b BEPHET €& B UCXOLHOE MOJOXKeHHe.

B nocobusax «HATNAOHAA BUOJIOTUSA» Ha OCHOBHOM NaHenW UHCTPYMEHTOB UMe-
eTcsl KHomMKa ., KOoTOpasi nokaabiBaeT Hanvuue 3D-Momenelt Ha TeMaTUYeCKOM 3aKpaHe,
HY>KHO HaXKaTb Ha KHOMKY W BbIOpaTb MOAEb.

6.3. Chang-woy

Craiié-woy — noatanHas UANOCTPALMA SBNEHUH WU MPOLECCOB.

Jluer (2) @
VcnapeHue Bofbl pacTEHUEM [ ]
L \ BenokpbinbHuK (Calla) :g
YCTbUYHasA TpaHCNnpaLums @
@
@
B
@ =
®
% E
o @ -
90000 O® @ s
/- AN
/ N\
YKa3saresib KonuyecTsa cnaﬁp,os Nuctanue CTpaHH!Ly,
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Onpepenintb, UTO AaHHbIA 3KPAH COLEPXKHT «C/aWA-LLIOY», MOXHO MO 3HAUKY B
BEPXHEM JIEBOM YrJly 3KpaHa.

6.4. Pa6oTa c rpadukamu u reomeTpuueckumu ourypamm

Bce rpadmku B NocobUsix MHTEPAKTUBHbI, NPeLYCMOTPEeHa BO3MOXHOCTb MHOFOKpaT-
HOrO U3MEHEHWS AaHHbIX W napameTpos. [padukamu U rpadMueckuMmu U306paskeHUsIMH
MOYHO YNPaBsATb C NOMOLLbIO KHOMOK, KOTOPble PacnosioXeHbl Ha CAMOM TEMaTUYECKOM

3KpaHe.

U3meHsseM HaYa/lbHble ycnoBusa

@ﬂmneﬁnaw Py (1)
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MeHsieM MeCcTONo/10)KeHHe OCH KoopaAUHaT \
B npaBoOM HUXKXHEM yrny KOOp,D,MHaTHOI;i OCH pacnonioXKeH 3Ha4oK ;; OH nokasbiBaeT

CTenenHas dyHkuus
Crenerias GyHKUVS C LienbiM OTPULATENbHbIM oKa3aTenem
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dukcupyem rpadpmk
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HanpaeJsieHWe nepemMeLlLeHrua oCH KoopauHar. ,D,HFI nepemMeLlleHna oCu OCTaTO4YHO caenatb
ABUXKEHHE B YKa3aHHOM HanpaB/ieHUHU (06}1aCTb 3axBaTta — BCE none KOOp,EI,MHaTHOI:i OCM).

CrenenHas dyHkuus
Crenetan GyHKLWS C LieNbIM OTPULIATE/IbHBIM oKazaTenem
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[insa cpaBHeHWs UK aHanM3a rpadhMKoB NPesyCcMOTPEHA KHOMKA (hUKCaLMU rpachuKoB

(@), xoTOopas pacnonoXeHa Ha CaMOM TeMaTUUeCKOM aKpaHe. BHauane sapalite yHkuuio
[ONS CPaBHEHUs!, 3aTeM U3MEHUTE 3HaYeHUs NS OYHKUUH.

Tpaduk KeaAPaTMIHOM hyHKUNM (1) o TpaduK KBaAPATHIHON dyHKLWM (1)
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Co3gaém pa3gaToydHbii maTepuan
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Cceveeeeed

KHonka «NPHUHTEP» @ NOKa3blBa€T BO3MOXXHOCTb BbiBOAa Ha nevyartb. 3a,uaBaﬂ pas3-

JIMUYHbIe 3HaueHUs (NapaMeTpbl) PYHKLUWH (ypaBHEHHH), MOXXHO CDOPMUPOBATb pa3aaTou-
HbIl MaTepuan. HaxxmuTe Ha KHOMKY U BbIBEpHTE YCNOBUS 151 NeyaTw.
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Anu3opa ypoka no pabote ¢ rpadpMKOM nokasaH B pasgene «3Inusonpl ypokosy (Mare-
MaTuKa. [padmk KBagpaTUUHOM PyHKLHK).

B nocobusx pns paboTtbl ¢ reoMeTpUIECKUMU PUrypamu npeaycMoTpeHbl BUPTyarib-
Hbl€ MHCTPYMEHTbI — JIMHEWKA U TPaHCMOPTHP.

a»ﬁ MCCEKTPUCHI U BBICOThI B TPEYro/bHUKE
Megnuata, 6rccekTpuca, BeicoTa

B MEZVAHA
2 -
BUCCEKTPUCA | 4
_ BHICOTA

—— @\/ KHonka uHcTpymeHTa
-
-

'1 MICCEeKTPVICHI 1 BBICOTHI B TREY T
=8 Menuara, 6uccektpuca, Bbicota
B, MELMAHA

BUCCEKTPUCA &
BbICOTA

/ 3Hak coBMeLleHnsa

»
«

HaxxmuTe Ha KHOMKY BbIBpaHHOro WHCTpyMeHTa. HalauTe 3Hak cosmelleHus U nog-
BefMTE K BbIOpaHHOM TOUKe Havana amMepeHus.

MoBopOT UHCTPYyMeHTa — obnacTb 3axBata A/ TpaHCNopTUPa NONYKPYr (yrnomMepHas
WKana), Ans MMHEHKU — 3TO KOHLbI JIMHEHKMU.

Y6patb BUpTyasibHble MHCTPYMEHTbI C 3KpaHa MOXHO OLHOKPATHbIM HaXKaTMeM Ha
KHOMKY UHCTpYMeHTa.

6.5. Pa6oTa ¢ ayaMoBU3ya/ibHbIMU 3KpaHamMu

AHWMaLKUKU M BULEOPOSUKU SBAAIOTCS MOLLHbIM CPEACTBOM MOTMBALMM MPUUUHHO-
CNeLCTBEHHOMO U CTPYKTYPHO-(DYHKLIMOHAIbHOMO aHa/iM3a, OHU Pa3BUBAIOT YMEHHUS CpaB-
HWBaTb, CONOCTaBAATb, OLleHUBaTb U 0606WaTb.
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CMOHTMpOBaHHbIe WKW NporpaMmMmHbie aHUMMauun UNNIOCTPUPYIOT pa3/inyHblie npouec-
Cbl U ABNIE€HUA, NO3BONAIOT NPOAEMOHCTPUPOBATb y4alluMca M3y'-laeMbIl:1 Matepuvan B gu-
HaMHKe.

Bce aHWMaunn U BUAEOPOJTUKU B nocobusx Ha niobom atane NPOCMOTPa MOXHO OCTa-
HOBUTb U I'IO,D,pO6HO npoaHa/u3npoBaTb CUTyauHio UK coenatb JONOJIHEHUA.

o5t Pacnpe,ueneHVne QJIEKTPOHOB B aTOMax 3JIEMEHTOB | rpynnb!
11Na, pacnpeneneHue anekTpoHos: 2, 8, 1
e @
& - S @
ANTdAN4 e |Co| I
AEAE ) ®
i) JIETIE) @
‘ I / O
) J ol
= o
S=
— E
-
00:52 D m) & @
{ 01:24 ® @\.‘)@ 1

AHMMaLl,MOHHbIe PONUKKU U BUOEOPOJIMKU UMEIOT OUKTOPCKOE COMNPOBOXKAEHUE. 3ByK
MO>HO OTK/O4aTb (Ha)KMMTe KHOMKY @) Ha nio6om atane npocMoTpa MOXXHO OCTaHO-
BHUTb cbparmeHT ANA ero netasbHoro aHain3a U U3yd4eHua (KHOI'IKa @) ,D,ﬂﬂ npekpaweHna
nPOCMOTpPa HaXKMUTE KHOMKY @

Mpon3E0acTEO amMmuaKa (1)
npOMSEOACTEO aMMuaka

KOJIOHHA CMHTE3A  XONOAMIIbHUK
5 Bona

>
AszoTtoBogopoaHas |
cMech ; AmMmuak f

= Ha cknan
LMpKyNSALMOHHBI
ras

SRILISICICIS
o # 3l 5 EE

LIMPKYSLIMOHHBIN
KOMMPECCOP

3Hauok Ha TeMaTUYECKOM 3KpaHe NnoKasbiBaeT, 4To AaHHasi obiacTb aKpaHa co-
LEePXUT aHuMauuto. [1na e€ Bocnpou3BeAeHUs HAXKMHUTE Ha 3HAYOK.

6.6. Pa6oTa c BUpPTya/ibHbIMU U3MEPUTENIbHLIMU NPUGOpaMH

YuebHobie IKCnepumeHmeol U onvimel. B nocobuu npenycMoTpeHa BO3MOXHOCTb Ae-
MOHCTPUpPOBaTb U NpencTaBnATb yqe6Hb|e Monesin, IKCNePUMEHTbl U ONbITbl. OHu mak-
CUMaJIbHO ﬂpM6}1M>KaIOT M3yqaeMbn7| MaTepuan K peasibHO CyleCcTByloLleMy NpoToTUNY.
Takas d)opMa nogayu yqe6Horo copepxKaHua nos3sonsdert Cd)OpMMpOBaTb Y y4dawuxcsa
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LeIOCTHOE NpeACTaB/ieHHe O CYLLHOCTH, XapaKTepHbIX YepTax U 0COBEeHHOCTAX NPpeACcTas-
nseMbix Mofenen u 06beKTOB, NPOLLECCOB W SABNEHHH.

Ha TeMaTHuecKoM aKpaHe, COLep>KaLeM IKCNEPUMEHT WK OMbIT, aKTUBHbIE 3/IEMEHTbI
yKa3aHbl 3HauKoM «kuCTb» &Y. Mpu HaXkaTHM Ha 06/1aCTb, Ha KOTOPYIO yKa3biBaeT «KUCTb,
®  0GDBEKT MeHsieT pa3Mepbl, >KUAKOCTH MEHSAIOT OO BbEM;
®  Ha W3MepHTeNbHbIX NPMBOPax CMEHSETCA AWanasoH LKasbl U3MEPEHHS;
®  06beKTbl M NPUBOPbI MOTYT NepemMeLLaThes.

mwecme ottt e o pENHS u:mecme et  x oo RIS
= Viamepetie anutisi, o6bema, Temneparypsi 1= Viameperive anuHbl, 06beMa, TeMmepaTypbI

"3

§ .
I §

3 [ 5 FE S, -

-

Kaxkablii TeMaTUueCcK1it aKpaH COAEPXKHUT MHCTPYKLIMIO, KOTOPYIO MOXHO YBUAETb, Ha-
»as KHonky [Tomows (2).

CaomoTaa razom, swKooTon i TeEpaMx Ten @Faomu o208, XUAKOGTEH M TBEpAL Ton
Macca Bp: arperarHeix 4/ Macca BeluecTsa B pasnniHbIX arperaTHbix COCTOSIHUSIX

MocrassTe KyswiH ¢
KyBUKamu NIbAa Ha BeCk.

Cnenys MHCTPYKUMSIM,
NPOBEANTE IKCTIEPUMEHT :
e
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ur e
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Psg TemaTuueckux aKpaHOB COAEP>KUT Habop NPUBOPOB B NPABOM YaCTH 3KPAHOB, KO-
TOpble CleAyeT BbibpaTb COraCHO 3aJaHHI0 UM MHCTPYKLMK A1l UCCIe[OBaHHA.
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7. JlabopamopHeie pabomel

YueBHbIi 3KCnepuMeHT obecreunBaeT efUHCTBO MO3HABATE/IbHONW W MPAKTUUECKOM
LesaTesbHOCTH yuawmxcs. OgHu yuebHblie aKcnepuMeHTbl cnocobCTByIOT yraybneHuio u
Pa3BUTHIO 3HAHWK, ApYr1e NO3BOSIOT NPOYHEe 3aKPenuTb U3yYeHHbIM MaTepHas, TpeTbr
SB/SIOTCS UCTOUHUKOM HOBbIX 3HaHWH.

YuebBHbIi 3KCNEPUMEHT COAEPXKMUT Liefb, KOTOPAs Y>Ke JOCTUrHyTa HayKoM, HO yua-
LMMCS 3TO AOCTUXKEHHe eLLé HenssecTHo. Hameuaemble Lenu, Npuémbl, CpeacTBa UX LO-
CTWXKEHUS SIB/ISIIOTCA rMNOTE30MH yueBHOro aKcnepuMeHTa. Yualimecs CaMOCTOATENbHO UK
noj PyKOBOACTBOM fejarora naaHupytoT X0 3KCNEPUMEHTa, NPUEMBI BbINOIHEHUS W CMO-
cobbl aHasM3a pe3ysbTaTtos, a 3aTeM HabMoJaloT U N0 HEOOXOAUMOCTH OLHOBPEMEHHO
NPOBOASAT 3KCMEPUMEHT.

BbinonHsis akcnepuMeHT, yualiecs (hOPMUPYIOT B CO3HAHUKW MOHATHS, KOTOpPbIE CBS-
3aHbl C NO3HABAEMbIM OOBEKTOM, MPOLIECCOM WJIU SIBJIEHUEM, W BbIpaXKaloT YMO3aK/ode-
HUS U CYXKAEHHS.

UcnonbsosaHue yuebHOro akcnepumeHTa B yuebHOM npouecce obecneunsaet He TONb-
KO yrnybieHHOe YCBOEHUE COAEPXKaHUs! AUCLMIMIIMH, HO U NO3BOJISIET YUEHUKAM OB/IaJETh
BeAYLLMM METOLOM HayKW — Hay4HbIM 3KCNEPHUMEHTOM.

Jnu3op ypoKa-uccnefoBaHusl MoKasaH B pa3aene «3Anu3oabl ypokoBy (Xumus. Ceow-
cTBa GENIKOB U UX NPUMEHEHHE).

7. J1a6opaTopHble padoTbl

UHTepakTHsHble nabopaTtopHble paboTbl — 3TO XOpOLUee JONOJIHEHWE K peasibHOM fe-
ATeNbHOCTH Ha ypoke. MoaobHbie paboTbl NOMOratloT yualllMcsa COPUEHTUPOBATLCA B NPO-
BeJleHWM CaMoCTosATe bHbIX HabNoAeHN, 0BPaTUTb BHUMaHWe Ha Te CTOPOHbI SIBNIEHMH, Ha
KOTOpble OHU BPsAA, M 06paTHAKU Bbl BHUMaHWE NPH BbINOJHEHUM OnbITa.

Mpu paboTe c MoAENsMU yualllMICA: U3MEHSIeT napaMeTpbl U HabnlofaeT 3a Npouc-
XOAALMMK NPOLIECCaMu; NoMellaeT MOLeM TeN W NPeAMeTOB B Onpefe/ieHHble YCNOBUS
W UccneayeT UxX noseaeHue U napameTpbl. MHTepakTUBHbIE MOLENH, aHUMaLWMK, 3a4aHHA K
WANIOCTPALMAM NO3BONAT yUaLLMMCS CAMOCTOATE/IbHO CTaBUTb yueOHble eI, HaXOAMTb W
MCNONb30BaTh CPEACTBA MU CNOCOBbI AOCTHKEHUSA ITHX LieNiel, OPUEHTUPYSCh Ha MaTepUa-
Nibl nocobus.
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7. JlabopamopHeie pabomel
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Bo3MOXHO npumMeHeHWe MHTepaKTUBHbIX nabopaTopHbix paboT A/ NpoBepKH cTene-
HHW YCBOEHHUS TEOPETUYECKOTO MaTepHana yuebHOM nporpamml.

B nocobusx BO3MOXHO UCMOJIb30BaHWE OLHOTO U TOTO >Ke TEMaTUYECKOro 3KpaHa A
pasHbix yuebHbix uenei. Tak, Hanpumep, TeMatuueckui akpaH «Onpenenerue yaenbHom
TennoémkocTu sewectea» (nocobue «HATTIAOAHAA OU3UKA») moxHO ucnonb3osatb
ons naboparopHbix pabor:

1. «M3mepeHue yaenbHOM TENNOEMKOCTH BELLECTBAY;
2. «KN3mepenve yaenbHoOM TENNOTbI NNaBNAEHHUS ibAay;
3. «CpaBHeHHe KONMUECTBA TENNOTbI, OTAAHHOE TEJIOM W NOJTyYEHHOE BOAOKY.

Mpenopasarenb MoXKeT CPOPMHUPOBATL NYTEM BONPOCOB U OTAEJ/IbHbIX 3aAaHni pabo-
uui nncT nabopatopHoi paboTbl, 0Bpasel, KOTOPOro NpeAcTas/ieH B pasgene «In13onbl
ypokoB» (Pusunka. Uameperue yaesbHoOW TeNIOTbI NABNEHUS /ibAa).
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7. JlabopamopHeie pabomel

20| Konuuecteo Tennorsbl. Y,,J,EanaS'I TEnJI0EMKOCTb U TEerniotTa cropaHus
Onpepenexve yaensHon TernoEMKoCTH BELLLeCTBa
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B nocobuu copeprkaHue HEKOTOPbIX TEMATUUECKUX IKPAHOB NO3BOMSET Npenojasare-
Nio HOPMUPOBATL IKCNEPUMEHMAbHBIE 3a0aYU.

Mpw pelueHnn aKCnepUMeHTaIbHbIX 3324 BbIMOJHAIOTCS OQHOBPEMEHHO YMCTBEHHDIE,
NPaKTUYECKHUE W OPraHU3aLMOHHbIE AeHCTBUS yyawmxcs. PopmuposaHue, nogbop Takux
3ajau, WX NPaBHIbHOE BKJTIOYEHHUE B CTPYKTYPY YPOKA MOMOTYT Pa3BuTb NPEAMETHOE MbiLL-
neHue (XxMMHUeckoe, BUoornieckoe, hrUanieckoe, MaTeMaTHIECKOe), COBEPLLEHCTBOBATD
3KCNEePUMEHTASIbHbIE YMEHHS.

Mpn nog6ope 3agay K ypoky 6epém 3a OCHOBY creayolme MeToarueckue Tpebosa-

HHUS K 3KCNEPUMEHTabHbIM 3agadaM. OHU JOMKHbI:

®  6bITb HaNpPaBeHbl Ha LOCTHXKEHUE OCHOBHbIX LieNiel YPOKa;

®  6biTb CBA3aHbl C APYrMMM BMAAMH AEATENbHOCTH yualmuxcs U yuutens (becepmol, noe-
MOHCTPaLMOHHbIM OMbITOM U NabopaTopHbiMKU paboTamu, pelleHHeM TEeKCTOBbIX 3afay
UT.4.);

®  COOTBETCTBOBAaTb YPOBHIO MOAFOTOBKH KJACCa WM OTAE/bHDIX YUEHUKOB NPH HHAMUBH-
LyanbHok paborTe.

Bbigensem uetbipe atana AeaTesbHOCTH Npu paboTe ¢ 3KcnepuUMeHTanbHOM 3agade.
1. AHanus TeKcTa U SBIEHUSA 3aauH.

CHauana nosicCHAITCS He3HaKoMble TEPMUHbI, ONPeAensitoT BOMPOCbl U UX XapaKTep
(sBHbIE MK HesBHble, TpebyloliMe KaueCTBEHHOM W/IM KOJIMUECTBEHHOMN OLeHKM). 3aTeM
BbIAENAIOT 0OBbEKTbI, AAIOT WX ONWCaHWe — BbIAENSIOT YACNO, BENUUUHDI, KOTOPbIMH OHU
XapaKTepHU3yoTCs, yCTaHaB/IMBAIOT, U3MEHSETCS JIW UX COCTOSIHWE U CYLLLECTBYET /I CBA3b
Mexay 0ObeKTaMu, BbISCHAIOT, BCe M 06beKTbl yKasaHbl. [lanee npoBoarM aHan13 nepe-
MeLeHHss 06bEKTOB (KMHEMATHKA) U pacCMaTpUBaeM UX B3aMMopencTeure (auHamuka). Mo-
TOM NPOBOAWM TEOPETHUECKOE ONUCaHHe SIBIEHUS (Mofenn obbeKTa, a/IeMeHTa TEOPHH,
3akoHa). Ecnv 3apjaua HauMHaeTcs ¢ aKCnepuMeEHTa, TO CHayasa OMUCbIBAlOT YCTaHOBKY
OnbITa, a 3aTeM UCCNEeAYIOT U3MEHEHWS COCTOSIHWUSI OOBEKTOB.
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8. 3akpenneHue, KOHMPOAb U KOPPEKYUS 3HAHUL

Tak Kak Ha fJaHHOM 3Tare BbipabaTbiBAIOTCS dTanbl AEHUCTBUS, TO MIaH U3YYeHUs SiB-
NIEHHUs1 MOXKET BbICTYNATb B BUAE CUCTEMbI BONPOCOB A1 Becenpl (CONPOBOXAATLCS MOTYT
LeMOoHCTpaLM1el yueBHOro onbiTa MK IKCepUMEHTa Ha IKpaHe).

2. TnaH pelueHus.

O606uieHve npogenanHon paboTtbl Ha nepeom 3tane. Pewenue nporosapusaioT u
0hOPMAAOT MMCbMEHHO (B BULLE CXEMATUUECKUX PUCYHKOB, rpadoB).
3. Pelenue.

Mop6op nprbopos 1 cbopka ycTaHoBKU. [POU3BOAATCS U3MEPEHUS U PACUETDI.

Yuawuecs 06bACHSAIOT pesynbTatbl HabnogeHui unm pacyétos. KoHTponb 3a festesnb-
HOCTbIO YYaLLMXCS MOXKHO MPOBOAWTH C MOMOLLbIO BOMPOCOB.

4. AHanus peLueHus.

OueHKa NoJTydeHHbIX Pe3ysibTaToB C YUETOM MOTPELLUHOCTEM, MOUCK MHbIX CMNOCOBOB U
BbIOOP ONTUMasIbHbIX BAPUAHTOB peLIeHWi. B 3aknioueHne noBTOPAIOTCS OCHOBHblE MO-
MEHTbI peLleHusl.

B pasnene «3nusoppl ypokos» (Pusnka. OnpeneneHve yaenbHOW TENIOEMKOCTH Be-
LecTBa) NOKa3aHa 3aiadya C No3TanHbIM aHa/IM30M L1l HAUa/IbHOrO YPOBHS 0BYUYeH s 3KC-
nepyvMeHTasIbHbIM 3a4a4am.

8. 3aKpenneHue, KOHTPOJIb U KOPPEKLUSA 3HAHUNA

3akpensieHue, KOHTPO/Ib U KOPPEKLMS 3HAHWK SBNSIOTCS BaXXKHOW 4acTbio npouecca
o0byueHus. OHM onpeaenstoT KaueCTBO YCBOEHUS YdYalMMUCA NPOrpaMMHOro Martepuana,
LHWarHOCTUPOBaHWE U KOPPEKTUPOBAHUE UX 3HAHWK U YMEHWH.

B nocobusx npeaycMoTpeHbl (PyHKLWMH, NO3BONSIOLLME:
®  BbIACHWTb FOTOBHOCTb KJlacca K M3y4YeHHI0 HOBOrO MaTepHana;
®  onpenenuTb CHOPMUPOBAHHOCTb NMOHATUH;
® NpPOBEPUTb AOMALUHHWe 3aflaHus;
® cpaenatb No3TanHylo NPoBepKy yuebHoOro matepuana, pasobpaHHOro Ha ypokKe.

8.1. 3apga4yHuK

3apauHuk (M) no3BONIAET OCYLLECTBHTD:

* npedBapumesibHbili KOHMPOAL 3HAHUL — BbiSIB/IEHUE UMEIOLLUXCS 3HAHWHW, YMEHUH U
HaBbIKOB yUalLMUXCsl;

®  mekywul KoHMPOAb — onpepesieHne cTeneHn chOPMHUPOBAHHOCTH 3HAHWUH, YMEeHUH
W HaBbIKOB, a TaK)Ke WX FYOUHY U MPOYHOCTb NO X0y 0OyUeHHs;

®  memamuyecKul KOHMPOAb — CUCTEMATU3ALUMS 3HAHUW yUaLLUXCSA NOC/e U3YydeHus
TEMbI, pasgena;

®  OMCPOYEHHBIU KOHMPOsb — KOHTPOJIb OCTATOUHbIX 3HAHUW U YMEHUWH CMYCTS HEKOTO-
poe BpeMsi MoC/ie U3yYeHUsi TEMbl UK pasgena.
MeTog KOHTPONS nefaror MoKeT BbiOpaTb COracHO AWMAAKTUYECKWUM LENsAM YpOoKa:

YCTHbIU, MMCbMEHHbIW, CAMOKOHTPO/Ib, B3aUMOKOHTPO/1b, KOMOWHWUPOBAHHbIN.
3apayHuK OenuTcs Ha ABe rpynnbl 3afaHui: mecmoBeie u KavecmBeHHsle, UIn pac-

yémHele.
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8. 3akpenneHue, KOHMPOAb U KOPPEKYUS 3HAHUL

MmMeeTcs BO3MOXKHOCTb pacnevartarb 3afiaHusl YaCTUYHO MK NMOJIHOCTBIO U UCMOJIb30-
BaTb Kak pa3faToyHbli MaTepu1as.

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

3+/5?l UccnepoBanue GyHKUUN HA BKCTPEMYM

N/ BuinonHvite 3agaHus.

Ne 1. Ha pucyHke nsobpaxkeH rpaduk GyHKUMM y = f(x) @ o
Ha npomexyTke (a; b). CKoNbKO TOYEK MakCMyMa é
nmeeT GyHKums y = f(x)? @)

2 — :
2 2 yl=1(x). @
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KayecmBeHHbie 3a0aHus — 310 3afaHWe-BONPOC MK 3aaaHue, TpebyloLee paccyx-
LeHus. 3afaHus TaKoro THNa MOXHO NPeLsIoKUTb He TOJIbKO KaK OMpoC Ha YPOKE, HO W B
KayecTBe foMalIHero 3agaHus. B nocobusx Takve 3agaHus npoHyMepoBaHbl CHHUM LiBe-
TOM.

m—
9 SBonic y Yapnza ], BEE
BbINOJHUTE 320aHMSI. o
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Ne 6. OTBETbTE HA BOMPOCHI:

© 3

(1) O6bACHUTE BOSHMKHOBEHME B NPOLIECCE SBOIIOLUMN
pa3Hoo6pa3uns BbIOPKOB, Habniojgaemoe
Ha MananaroCcckux oCTPoBax.

(2) O6BSACHUTE CYLLHOCTb NapannefbHON 3BONIOLMN
Ha NpUMepe BUOOB XUBOTHbIX N3 OTPSAA NACTOHOMNX
MIIEKOMUTAIOLLMX.

(3) YkaxuTe rnaeHole hakTopbl 3BONIOLMY, BblAENSIEMbIE
B Teopun Yapnsa dapsuHa.
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Pacuémnele 3a0ayu — pns vx pelenus TpebyeTcsi, Kak NpaBuio, UCMOJMb30BaHWe
MaTeMaTM4YecKoro annapara, C Noc/iefyioWwuM NMCbMEHHbIM aHaJIM30M XOa PeLleHus 3a-
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8. 3akpenneHue, KOHMPOAb U KOPPEKYUS 3HAHUL

Aadu. B noco6buu npenycMoTpeHa BO3MOXKHOCTb MMCbMEHHOIO aHa/lM3a peLlleHna 3aad y

LOCKH, Ucnosnb3ys pyHKuuio «PucoBaHues.

Vckopete
BbinonHute 3agaHusa

Ne 6.

aBToMo6UNsA?

ABTOMOGUIb HAYMHAET NPAMONMHENHOE
PaBHOYCKOPEHHOE ABUXEHWE N3 COCTOsIHMS Nokos. 3a 8 ¢
OH NpuoBpen ckopocTb 24 M/c. Yemy paBHO yCKOpeHue
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8.2. dyHKUMUA «CKPbITb»

[lns npoBepku 3HaHWI MOXXHO Mcnosib3oBaTb dyHKUMIO «CKpbITb» Ag, KOTOpas pac-

noJsioykeHa Ha OCHOBHOW NaHesu MHCTPYMEHTOB. I'Ipn HaXXaTUKU Ha KHOMKY eé BHUL MEeHAET-

ca — A_‘&, a Ha TeMaTU4eCKOM 3KpaHe CKpPbIBaeTCA YaCTb TEKCTa.

@Manuecxne oL 1 U MGMEDEHIE
DuamiecKue BeMMHMHL! M MPUGOPS!

OVGIIGCKIIG BOMAMMNLL 11X USMGPONIG
DuameCkme BEANHMHE! 1 NPUGODS!

€U (CUCTEMA UHTEPHALIMOHATIBHAS) HagsanysM eanL|
MEXIYHAPO[IHAS CUCTEMA EAVHULL | T —rexto 100, wnu 102
CexyHaa (c) - eanHnua spemeHH K=kuno_| 1000, wnu 10°
meTp (1) — M- mera_| 1000 000, ww 108
& 4-peun
rorpeki (e eces AR P
= | 0,001 w109
[ = MuKpo | 0,000 001 win 10F

CY (CYICTEMA MHTEPHALIMOHAJTEHAS) —
MEXAYHAPOAHAS CUCTEMA EAVIHNLY
cexynza (c) - eanrua |

meTp (M) - eaurma
Kunorpamm (kr) - eanHuiia |

enurmy]

Cexkyrnomep
S o T

e
P

Tepmometp Nueiixa Eal

Mensypra

Ha Tematnueckom 3KpaHe noss

HaxkmuTe Ha 3Hak Bonpoca
3Hauka p-? nosiBuTCA
naHenb C BapuaHTamu MoA-
CTaHOBKW. Bbibepute Hyx-
HYIO 3aM1Cb U NEPETAHWUTE eé

Ha 3HaK ?|

G T

2

LSSy |
& e ®

%

JIAIOTCA 3HAUYKKU A=? WU ?|.
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uux

m ®dusnyeckue BENUUNHBI U npmﬁopbl

CU (CUCTEMA MHTEPHALIMOHAJIBHAS) —
MBEXAYHAPOAHASA CUCTEMA EOVHULL
cekyHpa (c) — eauHuua
merp (M) — eauHuLa

Kunorpamm (Kr) — eavHuLa

CexyHpomep

MeHaypka

JInHeiika

[FeryomeTp
Py

yneTka

MprCTaBKM K HA3BAHUAM ANHULL

I —rekTo
K= KUno

M - mera

A - peun




8. 3akpenneHue, KOHMPOAb U KOPPEKYUS 3HAHUL

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

NOABUTCA NyCTadA CTpPOKa.

020, M nx
ﬂ dusmyeckme BENNYMHBI U MPUGOPLI

CW (CUCTEMA NHTEPHALIMIOHAJTbHAS) —

MpU1CTaBKM K HAa3BaHWSIM eAMHULL

MBEXAYHAPOLAHASI CUCTEMA EAVHULL
cekyHga(c) — eanHuua

I — reKkTo
K — Knuno

1000, vav 10°

meTp (M) — eauHuLa |

M - mera

Kunorpamm (Kr) — eanHuLa

&
€
Maccs!

A - neun
C — CaHTn

0,01 nm 10-2
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Haxkmute Ha 6enyto cTpoky.
MosiBsTcs BapuaHTbl OTBETA.
B cnyyae mMHoecTBeHHOro
BbibOpa MpPOCTO  HaXkmuTe
Ha BbIOPaHHbIM  BapHUaHT.
Ecnv BbiBpaH HeBepHbIN Ba-
pHaHT, MOBTOPHO HaXXMWUTE
Ha CTPOYKY M BHOBb AaiTe
oTBeT.
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8.3. UHTepaKTUBHbIE

3ajaHuaA
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. JNuneiinasa GyHkuusa (5)
| 'paduueckoe peLueHre IMHEHOro ypasHeHus (1)

s

QG
000,
Q00
00

@@

4

v = [0%0 ] + [om0]

= (;) OtBeT: x =

| 4x+2=-2,25—025x |

= [000]x+[00]

«
ey

&

@)

B)

®

@®
®%e
©® »
@B s

B KaXKaoM nocobun UMetoTCa TeMaTHUecKHe 3KpaHbl C 3agaHUEM MO TeMeE. OcHoBHble

KHOMKK Ha 3KpaHe:
-
«Momowp» (2)

— NOKa3blBaeT 3afjaHWe UK YCZIOBUE 3adauu,;

«OtBeT» (R) — noKasblBaeT NPaBM/IbHbIA BAPHAHT BbINOJHEHWS 3ajaHUs WK 3aa4H;

«C6poc» [E) — BO3BPaLLAET K NEpPBOHAYA/IbHBIM YCIOBUAM;

«CnyuaiHbii BbIGOP» — cnyyarHbiM 06pa3oM CO3AaET Ha IKpaHe 3afaHus.

Ha TemaTnueckux aKkpaHax ¢ 3afaHusaMH, TPeOYIOLWMMHU BBOL YKCNA, NPESYCMOTPEH
BUPTYaJIbHbIN KanbKynatop. s Toro utobbl KanbKynsaTop NOsSBUICA, HAXKMUTE Ha CTPOKY,

KyOa XOTUTe BBECTH YHUCIIO. nepeMeCTMTb Ka/lbKyNATOpP B ﬂl06yI0 obnactb 3KpaHa MO>XHO C

MNOMOLLbIO 3Ha4YKa @, PacnoNIoXKeHHOro Ha KaJibKynaTtope.

MHTepaKTMBHbIe BO3MOXXHOCTHU 3KPaHOB NO3BOJIAT HAarnagHO U JOCTYNHO WM3JIOXKUTb

yuebHbIi MaTepuan cornacHo BbibpaHHoON NporpaMmme obyyeHus.
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9. KoHcmpykmop

9. KOHCTpYKTOp

KoHcmpyxkmop B HarnsgHoM nocobuu No3BOJISET 3HAUMTENIbHO PaCLUMPUTL NpUMe-
HEHWEe B NeLarorMyeckoi NpakTuke obydatowmx CpeacTs MyIbTUMEAHA B COOTBETCTBHMU C
NOTPeBHOCTAMMU KaXKAOrO KOHKPETHOro npenogasarens, co3nasarb COOCTBEHHbIE Myb-
TUMEAHaoObEKTbI M Pa3MeLLaTb UX B COAEPXKaHWUM NOCOBUS A8 pelIeHUs COBPEMEHHbIX
obLenefarortyeckmx sagau.

KoHcmpyxkmop pa3MelléH B OTAENbHOM paboyeM OKHE, OTKPbITb KOTOPOE MOXHO C
nomoLwubto KHonku KoHcmpykmop.

Pabota c KoHcTpyKkTOpOM nossonser:
®  WU3MeHATb CTPYKTYPY TEMATUYECKUX IKPAHOB;
® NeperMeHOBbIBaTb TEMATUYECKHE IKPaHbI;
®  U3MEHSATb HEPAPXHIO OOBEKTOB;
® cospaBaTb HOBblE 3KPaHbl C PA3/IUUHBIMU U30OPAKEHUAMU, KAUNAMU U TEKCTOBbLIMM

nonsiMu.

Pabouee okHO «KOHCTPYKTOpP» COCTOMT U3 fepeBa OrnaBneH s, MUHUATIOp TeMaThye-
CKWX 3KPaHOB U MHCTPYMEHTOB YNpaBJ/IeHUs.

MaHenb HcTpymeHToB Ne 1

/
— KOHQgPYKTOP T g
Bmo 1

A
1. CUGNHECKYE BRI 1 WX UIMEpEHIE Ce=re >
E 1. DUNIHECKUE BENM4HHL M NPUGODLI §
2. 3anick BENWHMH C YHETOM NOTPELUHOCTY @ &
[— 2. Crpogdme sewiectaa. Monexyn: . ol °
FE A ™
[t 3
‘E" Ay R-Fi+F R=F:-Fi

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

[ 4. Bsamuoe npursenue w oTraskueanme Monekya

1 oo Munuatiopa
see2el DpeBo OrnaeneHus

s v TEMaTUYECKOro
PR S——— 3KpaHa

2. CeoifcTea xuaxoctn

3. XunkocTs v Teepace Teno

5. AnngrponHbie hopMbl KpUCTannos

8. ﬂﬁpxnacmxwuxocm & tj l F‘ ﬁ

MaHenb nHcTpymeHToB Ne 2

ZJepeBo Oz1a8neHuss — 370 3aroNOBKU TEMATUUECKUX MOLY/IEN U COOTBETCTBYIOLLUX
MM 3KpaHOB.

PepakTMpoBaHMe 3aronoBka aKTMBHOIO TeMaTMYECKOro 3KpaHa OCYLLEeCTBASeTCs
CTaHAapPTHO.

Muruamiopa memamuyecko20 IKPaHa NOSBNSETCS Npu Bblbope TeMbl B Aepese
Or/N1laBNEHHSI.

[Tpumeuarue. Hymepauus TemaTuyeckux Moaynem v 3aknagok B « OznaBaeHuu» no-
cobUsi NOALEPIKUBAETCA AaBTOMATHUECKH.
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9. KoHcmpykmop

Hncmpymenmeor ynpaBaerus, B Koncmpyxkmope pnee naHenn UHCTPYMEHTOB.

lManens uHcmpymenmoB Ne 1 — pacnonoxeHa B BepxHel obnactv pabouero okHa
Hap aepesom OrnaeneHus.

Fl coxpaHWTb — COXpaHsieT U3MEHEHWS, BHEeCEHHble B NOCOOWe, B OTAE/bHOM
haine;

B 3arpy3uTb — 3arpyy<aet MU3MeHEeHWs U3 paHee COXPaHEHHOTO chaina;

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

lManens uHcmpymeHmoB Ne 2 — pacnonoskeHa B HUXKHEM 4acTi pabouero okHa nog,
MUHMWaTIOPaMH TEMaTHUECKUX IKPAHOB.

Ira [NaHenb HHCTPYMEHTOB SIBNSIETCS OCHOBHbBIM CPELCTBOM PeAaKTUPOBAHUS MaTepu-
anos Harnspgroro nocobus.

< m) Knonku Ha ypoBers Bonwe v Ha ypoBers Hudce — UCNONb3YIOTCA 418 U3MEHe-
HUSl YPOBHS IOBOro TeMaTUUECKoro akpaHa B aepese Ozs1a8eHus nocobus.

K npumepy, noboi TeMaTHieCKUit 3KpaH MOXET ObiTb BbIHECEH KaK OTAE/bHbIM TemMa-
THUeckui momynb. B aTom cnyuae cnepyet Haxkatb kHonky Ha ypoBexb Bbiwe, TemMaTy-
UECKUH 3KpaH NepemMecTUTCs Hag Tekylwum moayneMm. Ecnu Haxkatb kHonky Ha ypoBers
HUdce, NoBOoW TeMaTUUeCKUi aKpaH nepelaeT B npenblayLLMii MOAYAb U 3alMET nocnes-
Hee MeCTO B CMMCKE 3KPaHOB.

1t ¥ Knonku BBepx v BHU3 — W3MEHSIIOT NOIOXKeHHE I0HOro TeMaTHYecKoro Moy s
unmn akpaHa B gepese OrnasneHns nocobus. Cnefyer OTMETUTb, UTO TEMaTUYECKUE IKpa-
Hbl MOZY/ISl NEPEMELLAIOTCS TONIbKO «BHYTPHUY» TEKYLLETO MOAYS.

Knonka Jo6aBumb 06beKm — NpUBOIUT K CO3AAHUIO HOBOTO TEMATUUECKOrO 3Kpa-
Ha, B 3TOM C/lyyae HOBbIM 3KpaH By et umeHosatbcs «Hosas Tema». [lanee oH MoxeT BbITb
nepeMMeHOBaH U NOCTaB/IeH B Hy>KHOe MecTo aepesa Ozs1a81eHus.

5. Tema 5. ArperaTHble COCTOSIHMSA BELLLECTBA

1. OCOB6EHHOCTU CTPOEHUS U HUINYECKNX CBONCTB
2. Mpumepsl

3. ArperaTHble COCTOsIHUSI BEWecTsa

3. ATHBIE COCTOSHUA BELLECTBA 4. \lameHeHune arperaTtHoOro COCTOSHUA BeLecTsa
=l

- ~
MeHeHWe arperaTHoro COCTOsiHMA BeLeCcTsa ~5; Hosas Tel\_/@)

W KHonka Y9aaume o6bekm — npvBoamMT K yaaneHUIo BblieSIeHHOrO TeMaTUYeCKOro
akpaHa 13 gepesa OrnaeneHus nocobus.

& Knonka PedaxkmupoBame — OTKPbIBAET OKHO A5 paboTbl C BblAEEHHbIM TEMATH-
UECKUM 3KPaHOM.

9.1. PepaKktupoBaHue 3KpaHa

Pexxum PedaxkmupoBame vMeeT CBOIO NaHe b UHCTPYMEHTOB:

B Kuonka Pexcum Ckpbime — No3BONSET PEAAKTUPOBATb TEKYLLMN TEMaTHUECKHM
aKpaH ans pexkuma CKpbiTb.

BaxkHo! C noMoLLbto 3TOH KHOMKK MOXHO CO3AaThb ABa 3KpaHa, CMEHSIIOLLMX APYr Apyra.
OuepépHoCTb NosIBIEHNUS IKPAHOB (DOPMHUPYETCS CIEAYIOLLMM 0Opa3oMm:
1. Haxatb Peocum Ckpbimb — NOSIBUTCS OKHO, B 3aro/IoBKe KOTOPOro HanucaHo CkpbI-

moiii pexcum. Mpu 3TOM NONHOCTbIO AYHAUPYETCS OCHOBHOM TEMATUUECKHWIH 3KPaH.
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9. KoHcmpykmop

2. Pepaktupyiite Te 06beEKTbI, KOTOPbIE B CKPbITOM PeXXUMe By ayT NOABAATLCS Ha IKpaHe
WK YAANsSTbCS C 3KpaHa.
KHonka Jo6aBumb 06bekm — No3BoNsSieT CO34aBaTb HOBbIM TEMATUYECKHI IKPaH.
lMpumeyarue. B TemaTuueckuit akpaH MOXHO A06aBuUTb 06bekT Tpex Tunos: TEKCT,
TPADOUKA n BULEO.

T !
eKcT
Fpaduka
Bupeo

Q,

B tunonoruio TPADOUKA Bk/OUYeHbl CTaTMuHble M AMHAMWUHble M30OpaKeHWUs B
cdopmate JPG, GIF, PNG, a Takxe B BekTopHOM cpopmate SWF. B cnyuae nobasnenus
SWF-06bekTa ero aHuMaLHOHHOE, 3ByKOBOE WJIM MHTEPAKTUBHOE HAMOJIHEHUSI COXPaHsi-
totca. B kauectse BUEO moxxHO nobaenaTth chainbl B hopmare FLV.

W KHonka Ydaaume o6vekm — nossonset ybparb 06beKT C TeMaTHYECKOro aKpaHa.

& KHorka 3akpsims pedakmupoBaHue — Bo3BpalLaeT nonb3oBatens Ha 3kpaH Kow-
CmpyKkmopa.

9.2. ®opMmupoBaHMe HOBOIro TeMaTU4YECKOro aKpaHa

WUcnonbays llaHens uncmpymerHmoB Ne 2, co3paiTe HOBYIO TEMY U HOXKMWUTE KHOMKY
PedaxkmupoBame. Ha u1CTbilt TUCT TEMATUUECKOTO 3KpaHa MOXHO [06aBUTb pasfudHble
obbekTbl. 15 aToro Haxkmute Jo6aBums 06vekm v B crivcke BbibepuTe TUN 0ObeKTa.

Texcm — B none OKHa NOABNAETCS TEKCTOBbIM KOHTEMHep (0OBEKT C PaMKOM U Kpac-
HOM Touko#). Ero MoxHo nepemectuTb B toboe MecTo TeMaTHueckoro akpaHa. Mepeme-
LieHWe OCYLLECTBASETCS C NOMOLLbBIO KPACHOW TOUKW B BEPXHEM JIeBOM Yriy. MameHeHue
LUMPHHDI TEKCTOBOTO KOHTEHHEPA NMPOU3BOAWTCA C MOMOLLbIO CTPESIOK B NPABOM HHUXKHEM
yrny. Pasmep TeKCTOBOro KOHTEHHEPA U3MEHSIETCS B COOTBETCTBUMU C Pa3MEPOM TEKCTOBO-
ro dgparmeHTa. Boicota TeKCTOBOro anemMeHTa ycraHaB/MBaeTCs aBTOMAaTUUECKH MO yCTa-
HOBJ/IEHHOM LUMPHUHE KOHTEHHepa (CNoBa aBTOMATUUECKHU NEPEHOCATCS Ha APYrie CTPOKM).

CC
KR

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

TeKcT MOXKeT BBOAMTbCSA:

® OOHWM U3 BYX NPEANOXKeHHbIX pa3mepos (22, 30);
®  OJHWUM U3 TPEX CTU/IEN (0BbIUHDIN, KYPCHB, SKMPHbIK).

lpagpuxa, Budeo — B none okHa noseasieTcsi AUanorosoe okHo Boibepute epaghu-
veckul gpain ons BcmaBku. ITO OKHO ABMSETCS NPOBOAHMKOM, C MOMOLLBIO KOTOPOro
MO>HO BbIBPaTb HY>KHbIM hain: pUCYHOK, aHUMaLMIO, BUAEO.

Ha nnakarte MOXHO pa3mecTuTb pUCYHKHU U3 charnos B popmarte PNG, GIF, JPG vam
knun SWF. SWF-knun MoXXeT cogepykatb aHMMaLmto, ayaMoMarepran, MHTEPAKTUBHOCTb.
Bcé akTMBHOE Meguacopep>kuMoe Takoro kauna coxpaHsercs. Ons SWF-kauna, copep-
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9. KoHcmpykmop

»Kallero Ha OCHOBHOM JIMHEMKE BPEMEHW HECKO/IbKO KaApoB (aHMMaLMs UnK 3BYK), a Tak-
ke ans Buaeo (chain B popmate FLV) aBToMaTHuecku co3paércs naHeb ynpaeieHus Npo-
urpbiBaHveM, cogeprkauias kHonku MYCK /MAY3A /CTOI.

Baokcrio! B umeHax hainoB, pa3mMellaeMbixX Ha 3KpaHe, HYy>KHO UCMOJIb30BaThb NATUH-
ckue ByKBbI U LUdpbI.

Mocne BbiBopa thaina OH aBTOMATHUECKH NOSIB/ISIETCA HA IKPaHe B KPACHOM paMKe, npu
HEOBXOAMMOCTH OBBEKT MOXKHO NMEPEMECTUTb MM U3MEHUTL ero pasmep. MNepemelueHue
U U3MEHeHHe pa3MepOB KOHTEMHEPOB MPOUCXOANT aHANIOMMUHO TEKCTOBbIM KOHTEHHEPaM.

OTKpbIThI YPOK i n
HALLW COCEZIM
I

lMpumeuarue. Npu cozpaHnmn pexxuma Ckpbime Ha oCHOBHOM [Taneau uHcmpymeHmoB
CTaHOBWTCS aKTUBHOM KHonka Pedxcum Ckpoime.

Mocne 3aBeplueHns paboT MO CO3AAHUIO U PEAAKTUPOBAHWIO COAEPXKATE/IbHOrO Ha-
NOJIHEHUSI TEMATUYECKOTO IKPaHa CleflyeT HaxaTb KHonKy 3akpeimb pedakmupoBarue.

B okHe KoHcTpykTopa nosBatcs MUHWaTIOpbl CHOPMHUPOBAHHbIX TEMAaTUUYECKHUX IKpa-
HOB.

.ﬁ HATNI9AHAS BUOJIOTUA i!ﬂmh
= XMBOTHBIE [~}
— KOHCTPYKTOP t e a
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. Crpoenue asrnens:

[ 4. Crpoenve Pecwumiarsx

I 5. Taxcuc amé6 u undyaopui-Tydenex

L— 6. rne npovicxoaur nuuieeapenme?

7. Knwesononocsie (1)

I 1. Knacc runpouaxsie - crpoenve ruapsi

= 2. Pasmronenve ruapw

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

-
L ¢ . Scononoro paosworcrnn

)
Y e— L2 3 el ACN
fs——
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10. 3nu3006! ypokoB

Ucnonbays lManens uncmpymenmoB Ne 1, cnepyet coxpaHWTb BCe M3MEHEHUs B MO-
cobum:

1. Bocnonbayiitecb kHonkol CoxpaHums, NOSIBUTCS OKHO, FAe B CTPOKE WMs dhaina Oy-
LeT 3anucb «lesson.Isn», KOTOPOE MOXHO W3MEHUTbL MO CBOEMY YCMOTPEHHIO, He Me-
HAS paclupenus (Hanpumep, «OKUCNeHWe U BOCCTaHOB/IEHHE.ISN»), U HaXKaTb coxpa-
HUTb.
lpumeyarue: B nmenn coxpaHsemoro aina MOXXHO UCNONb30BaTb KUPUAULY (pyc-

cKkue ByKBbl).

2. 3akpbiBaeM okHo Koncmpykmopa, nossnsetca OzaaBaeHue nocobus. Ecnm tematu-
UECKHWI 3KpaH Bbla CHOPMHUPOBAH Kak OTAENbHbIM MOLY/b, TO OH ByAeT HaXOAWTLCS B
TOM NOC/IeA0BATENbHOCTH, B KOTOPOK Bbl1 yCTaHOBNEH NpW hopMupoBaHuu depeBa
OznaBnerus. Ecnv TeMaTMuecKuil aKpaH sSIBNSIeTCS 3aKNaAKo B Mogy e, TO BbibepuTe
HOMEP MOZLY/IA U 3aKNaJKH, rae oH Bbl1 chopMUpOBaH.

Mpu noBTOPHOM 3anycke nocobusi HeoH6XoAUMO:

1. Bo#tu B pabouee okHo KoHcmpyxkmopa v HaxkaTb 3azpy3sume.

2. Bbibpartb cepuio «HarnsgHoro nocobusi», B KOTOpoM GbliM CaenaHbl U3MEHEHUS, U Bbl-
6paTb M3 NOSABMBLLErOCS CMUCKA HY>XKHbIN chaii.

3. Haxatb Omkpeime.

Ecnn nonb3osartento HY>XHO UCMO/Ib30BaTb CPOPMHUPOBAHHBIN (hai/i He Ha CBOEM pa-
6oueM KoMmbloTEPE, TO HEOOXOAUMO €ro CKOMMPOBATb Ha CbEMHbIM HOCHUTENb U BbINOS-
HUTb CieaytoLL e AeNCTBHS:

1. CkonupoBaTtb CO CbEMHOro HOCUTENS (pai C CO3[aHHbIM TEeMaTUYECKUM IKPaHOM Ha
KOMMbloTep.

2. Otkpbitb KoHcmpykmop nocobus.

3. 3arpysuTb CKONWPOBaHHbIN hak.

BHumaHue! 3arpy3nTtb MOXHO TOJIbKO Te haiibl, KOTOpbIe OblM CO3AaHbI B aHANOMMY-
HOM Mo Ha3BaHWI0 nocobuu. Hanpumep, ecnim akpaHbl co3gasanuch B Nocobun «Dusnka
7%, TO UX MOXKHO OTKPbITb TOJIbKO B MOCOBHSX C TAKUM Ha3BaHWEM.

10. 3nu3oabl YPOKOB

10.1. YpoK maTeMaTUKM.
MpaduK KBagpaTtnyHOn GYHKLUH

Axkmyanuzayus 3HaHUU
. Kakoe ypaBHeHHe Ha3biBaeTcs KBagpaTHbIM?
Kak onpegnenutb KOpHU KBaAPATHOIO ypaBHeHWs ?
Bcerga v kBagpaTtHoe ypaBHeHWe UMEET KOPHU?
Kakas dpyHKuUMA ABNsSeTCA KBagpaTHUHOW?

AN

Mpadmk KBagpaTUUHOM OyHKLMK NpH k # 0 HasbiBaeTcs napabonow.
Paccmotpum doyHKumio iy = kX2
O6nacTblo onpefeneHust 3ToM PYHKLWKU ABNSAIOTCA 3HAYEHUA X, €AUHCTBEHHBIN HYJ/b

atou doyHKumn x=0.
| 35 I




10. 3nu3006! ypokoB

DYHKUWSA ABNSETCSA YETHOM.

Keapgpatuunas dyHkuus

paduk kKBappaTUiHON dyHKLMM (1)

1 T
/

/
/ -9 -1 0
/ (NN RN

/
/

\
\
\
\
\

MPU k> 0—-BBEPX
MNP k< 0-BHU3

CsovicTsa:
1) D(f) = (~oo; +o)
2)y=0npux=0;y>0nmpu x#0

4) yuam =0 ; Yuav6 HE CYLUECTBYET
5) PyHkumsy = kx? BospacTaet rpu x >0 v yobiBaeT npy x <0

y= 1-x

2

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

OCb CUMMETPUN MAPABO/IbI - OCb 0y,
BETBW MAPABOJ1bl HAMPABJIEHb!

3) y = kx— HenpepbiBHas PyHKLYS (T. e. e€ rpaduK — CrIOLLUHAs JMHNS,
KOTOPYIO MOXHO Ha4epTUTb, He OTPbIBast KapaHaaila oT Oymars)

9
[N

@@
®

BbicTaensieM Ha akpaHe hyHKUHIO § = 1% C NOMOLLbIO 3HauKa .

Mpu k> 0 pyHKuma yobiBaeT Ha x < 0 1 Bo3pacTaeT Ha x > 0.

x = 0 sBNseTcss MUHUMYMOM (PYHKLUHU.

O6nacTb 3HaueHUM PYHKLMH B 3TOM Cliydae sB/iseTcs npomexxyTok [0, +o).
Mpu &k < 0 pyHKuma Bo3pacTaeT Ha x < 0 W yObiBaeT Ha x > 0.

x = 0 sBnseTcs MakCUMyMOM (DYHKLMU.

O6nacTb 3Ha4YEHWUH PYHKLUMHK B 3TOM C/lyyae ABnseTca npoMexxyTok (—oo,0].

Keappatuunas dyHkuus
N Mpaduik kBappaTndHOM dyHKumm (1)

Ty
! I = -1-x
\ / Y

RS

-9 -1
[

0}

~-1l

Ll

/

/’ \'777777 TPU k>0 - BBEPX
/ I NP k< 0-BHU3

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

4) Yuaus =0 ; Yuaum HE CYLLECTBYET
5) @yHkums y = kx* BospacTaet npu x <0 u y6biBaeT npu x >0

2

9
L I A O R A AR B |

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

OCb CUMMETPUU INTAPABOJIbI — OCb 0y;
BETBW NMAPABOJ1bl HAMPABJIEHb!

3) y = kx>~ HenpepbiBHast PyHKUMSI (T. €. €€ rpaduk — CrOLIHAS INHYS, @
KOTOPYIO MOXHO HAYEePTUTb, HE OTPLIBas Kapanaaila ot 6ymaru)

@
&)

BHauane HaxkM1Te AN chUKCalmU chyHKLMM § = 122 kHonky ().

BbicTaensiem Ha akpaHe dyHKuMIo y = — 122

Ipadpuk dpyHKUMK F(X) = ax? + bx+ ¢ nerko nocTpouTb U3 rpadouka yHKUWHK £(x) = k?

reoMeTpUYECKUMU NPeobpasoBaHUAMH, UCONb3YS hOpMyYNy Y :a(x

36
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10. 3nu3006! ypokoB

1. lns aTOro Hy>KHO pacTaHyTb rpadmk B @ pa3 ot ocu Ox, Npu HEOHXOLUMOCTH OTPa3UB
€ro OTHOCHTE/IbHO OCH abuucc.

. D

2. CMecTUTb NONYYMUBLUMICA rpacuK Ha % B/IEBO U Ha 0 BHW3 (€CK Kakoe-nMbo U3 3THX
a a

UMces MeHbLLE HYJIs, TO COOTBETCTBYIOLLLEE CMELLLEHHE HYXKHO NPOU3BOAWTb B MPOTHUBO-

MOJSIOXKHYIO CTOPOHY).

Hanpumep, f(x) =222+ 8x+ 4.

OTKpbIBaEM BTOPOM TEMATUUECKHI IKPaH MOAY/S U YCTaHaB/IMBAaEM HEOOXOAHUMbIE Na-
paMeTpbl A4/15 NOC/NE[0BATENBHOMO U3N0XKEHUS MaTepUana:

KeapgpatuuHnas dpyHkums
paduk kBagpaTnUHHON GyHKLUMN (2)
KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
TAE a, b, ¢ — TPOV3BOJIbHBIE YUGTIA, MPUYEM a # 0 o
FPAGUK BYHK - a2 - b, dac b @
W y=ax +hx+cfa(x+z)+ =L _NAPABOJIA
KOOPIMHATHI b
B£‘>MMHb|( b 41167172) OCb MAPABOSTBl * =75,
nAPABONL | 2@ 4
| [ a:-lol\\I-Isl\\l?lo\llsl\\lul)
- 5 0 5] 10
\\ ,’ S s o R
\ [ ‘
c="l 5 0 5 19 =
- | Lrrrrrnd [
¥ > |
% Aa
y=2-x2+ 0 -x+(0)
@
»
~~,
2 7) @
y=2 -(x + 0 )— 0 @«
ER

nepsas nosvuua a=2, b=0,c=0
KeapgpatuuHas dyHkuus
paduk kBagpaTUHHON GyHKLMK (2)
KBAIPATUYHAS DYHKLS — 3TO GYHKUMA BULA y=ax? + bx +c, «
TAE a, b, c - TPOVN3BOJIbHBIE YACHA, MPUYEM a £ 0 o7
FPADVK OYHKLMN y=a?+br+c=a (x + 2%) + 4“2; B APABOMA @
KOOPOVHATBI b
Bé‘,MMHbl (,A; 41107172) OCb MAPABOJIbI ¥ == 7,
NAPABOSEI + 24 44
‘ ’ az-lol\\l-lsl\\lcl)l \IISI\\Iul)
0)
| -10 -5 0 5 10
W\ bzllHlllHHlHllH‘b”
AN/ ‘
\ _10 El
Cc = | [ | [ I/\l)l [ | [ |
) w Aa
N = Cx 24 x +
R y 2 X 8 X ( 0 )
L\ ~ 0 -
(N O . I A o B A \‘“/2 7 .
5 3 @ e
y=2-|x+ 2 |- @ 3
-~ )

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

(o7 )




10. 3nu3006! ypokoB

KeappatuuHas dpyHkums

paduk kBagpaTNHHON GyHKLUMN (2)

=5

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

2 S v
FPAGVK OYHKLMN y=a?+bx+c=a (x + 2%) + 4“211 B APABOMA
KOOPAVHATEI L _ b
BEPLLIVHbI (,%;4112;17) OCb MAPABOSTBI * =75,
MAPABOTBI
AT a=T T
\ | - Ll | [
BE ®
-10 -5 (4] 5 10
\ L/ b=||u|||u|||u|||\©||
\ [ ‘
N 0= [T - -
) (7
/A d)

=

y y= 2-x°+ 8 -x+ 4

«
L4
@

$ [ill & [F [

2 «

(=]

TpeTba nosvuma a=2, b=38,c=4

Mocne obbsacHeHUs yyalwmmca npennaraetca 3agaHue: NoCTPpOUTb rpa(*)MKld KBagpa-

TUUYHOM PYHKLMMK.

Hanpumep, f(x) = —2x*+8x+ 2, f(x) =12+ 4x+ 3.
Mocne BbINONHEHHOM PabOTbl NPOBEPKY MOXKHO NMPOU3BECTH C UCMO/Ib3OBAHUEM TEMA-

Thueckoro akpaHa Ne 2,

BaapaTuyHas GYHKUMS

padurK KBagpaTniHom dyHKLMN (2)

=5

KBAZPATUHHASI ®YHKLMS — 9TO GYHKLMS BUDA y=a® +bx +c,
T a, b, ¢ - TPON3BOSBHBIE YUCIA, TPUHEM a 70
2 ~_j2
FPADGVK OYHKLMU y=ax?+bx+c=a (x + %) + 4“211 B APABONA
KOOPLMHATBI b
Bé',MMHbl (,ig dac — bz) OCb MAPABOJTBl * == 75,
NAPABOMEI * 24 44

Q

———

_ -0 -5 0 5 10
= ||u|||\®|||u|||u||

b = TP
- I\\III\\II\\III\@I

C:-IOI\\I-?I\\I?I \I“I:—)I\\Iulj
i ®
A y= 2-x% 8 cx+ 2
s =
:-2.(x_ 2 )+ 10
lﬁ I I[ 7

«
L4
@

OfS)

« # §[[E [EL

flx)=—2x*+8x+2

a=-2
b=138
c=2
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Keappatuunas dpyHkums
paduk kBagpaTNHHON GyHKLMN (2)

I KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, 4«
[IIE a, b, c— TPOU3BOLHBIE YAGTA, TPUMEM a # 0 o
_ _ b\?, dac—b* &
FPAGVIK GYHKLMN yfax2+hx+cfa(x+z)+ =L _NAPABOJIA
KOOPAMHATHI . _ b
BEPLLIVHbI (,%;‘mimb) OCb MAPABOBI * =75,
MAPABOJTbI
N [ q=lo 5 9 5 1
- Ll [
\ N /b
-10 -5 (4] 5 10
‘\‘ /’ b=||u|||u|||u®||u||
\ M/ c=T bl | g
a 1, - [ [ [
b
X 2 Aa
y= 1-x+ 4 -x+ 3
D -
R e
1 REAS
& 3

flx)=122+4x+3

a=1
b=4
c=3

Pa6boma ¢ mecmamu [N (¢ 1 no 6).
MoxHo pacneuvataTb (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NpPOBEPHTb Y JOCKH
(E%)): camo- unun B3aumonposepka.

Keappatuunas dpyHkuus

-

BbinonHuTe 3anaHus
i PR
Ne5. Ha ogHOM 13 prCYHKOB M3006paxeéH rpaduk GyHKLMN 1) a7
y =x2+ 3. YKaxuTe 3TOT PUCYHOK. &
\ ), [\EY W] @ &
A |2
AY 7L @ Z
\ / @
o \HA ) o=
X i -
3] X

5 a0 ©

(LT rrT b @
i/ bz =
I i ] ©
\ f \ i ha
®
o N/ 7 AT .
(9) .
X | Q ’J
0 4 2

- ~ |10
- 983"

lTocmaroBka fomawrezo 3a0aHus.
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10.2. YpOoK XuMHUM.
CBoOMCTBa 6€/1KOB U UX NPUMEHeHHue (feHaTypauus)

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

MNepen yueHWKaMu cTaBsTCA BONPOCHI:

MO>KHO NK HapyLwKTb cocTosiHWe Benka?

Kakoe siBneHue HasbiBaeTcs AeHatypauuein?

Aenamypayus — npouecc paspylieHus CTpyKTypbl 6enka. MpuunHamu sisnsiotcs
COJIU TSXKENbIX METAJI/IOB, HarpeBaHue, U3slydeHWe, MexaHM4YeCKoe BO3eUCTBHE.

Kakue gnst atoro Heo6xoanmbl 06opyLoBaH1e U peaKkTHebl?

DopmynupyeTcs uesb paboTbl, COCTABAAETCA NNaH AEHCTBUM (3anucb B TeTpaasx).

MpuctynaioT K HabOAEHWUAM U UCCNELOBAHUIO B3aMMOLENCTBUS Benika ¢ pacTBOPOM
HWUTpaTa CBUHLA, CNUPTa U NPU TENJIOBOM BO3LENUCTBHM.

Ceov HabilofeH1st yUeHUKH 3arucbiBatoT B TETPadb.

&
MOMOLLb operka

WccnepyiiTe BAXSIHYE
pasHbIX PpaKTOPOB Ha Genok.

hacTBop
aTa CBUHLIA

=

al

cnupt

®»@E

Ha JKpaHe 3KCNepruMeHT No uccnenoBaHUo BIMAHUA Pa3/IMYHbIX (*)aKTOpOB Ha 6enokK.

Mepsbiit sTan. Tennosoe Bo3aelcTBUe Ha HeNOK.

topona

pacraop
arpara comia

ropenia

pactacp. pacrao
suTpara cam arpata comia

&

anpr

» o & ®OD

Mpu HarpeBaHWK NPOBUPKK C PACTBOPOM siMUHOrO Genka B Hel nosBasioTcs Gesble

xnonbsi. KuneTnueckas aneprus, coobuiaemas 6enky, Bbi3blBaeT BUOPALMIO €ro aTOMOB,
BCNEACTBHE yero cnabble BOJOPOAHbIE M MOHHbIE CBSA3W pa3pblBaloTca, U 6enoK ceepTbl-
BaeTcs (Koarynupyet). Ha cKopocTb M MHTEHCHMBHOCTb Npouecca TenI0BOH AeHaTypaLmH
oKasblaloT 6o/blioe BausHWe pH pacTBopa W NPUCYTCTBUE 3NEKTPOIUTOB.

Yualupeca usyyaiot KpaTKyio yuebHyo MHGOPMaLMIO O MPOUCXOAALLMX U3MEHEHUSX B
CTPyKType 6esika Ha MONeKyNAPHOM YPOBHeE.

()
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Bropoii atan. BnusHue pactsopa Tsxenoro Metanna Ha 6enox.

Ha npumepe pactBopa HUTpaTa cBMHLA

ropona

pacrsop.
irpara coa

pacraop
wTpara comna

'ﬁ

anpr

» @)

)
=)
a

B 3TOM cnyuae peHatypauus 6eska Bbi3biBaeTca afcopOumei HOHOB TSXKeNbIX MeTan-
NIOB Ha NOBEPXHOCTH BENKOBbIX MONIEKYN C 0OPa30BaHMEM HEPACTBOPUMbIX KOMMJIEKCOB.

MonoXKUTENbHO 3apsiXKEHHbIE MOHbI TAXKENbIX MeTanoB (KaTMOHbl) oBpasytoT npouy-
Hble CBA3W C OTPULATE/IBHO 3apS>KEHHbIMW MOHAMMK W YaCTO BbI3bIBAIOT Pa3pblBbl MOHHbIX
ceazei. OHW TaKKE CHUXKAIOT 3/IEKTPUUECKYIO NONAPU3aLMio Benka, yMeHbLuas ero pac-
TBOPUMOCTb. Yualurecs U3ydatoT KpaTkyto yuebHyo MHopMaLmrio 06 NPOUCXOAALLUX U3-
MEHEHHWAX B CTPYKType Benika Ha MONeKyIsIpHOM YPOBHe.

TpeTtuit atan. BausHue opraHuueckoro pacteopuTens Ha 6enok.

Ha npumepe cnupTa

ropona

pacrsop.
irpara coa

ropona

Sovnn
i
2
™

cmpr

pacraop
wirpara comesa

@

cmpr

'ﬁ

anpr

» @) » @) » @)

OpraHuyeck1e pacTBOPUTENH paspyLuatoT ruapaTHyto 06on0ouky 6eska, uTo NpUBOAUT
K NOHUXKEHHIO €ro YCTOMYUBOCTH W BbiNaaeHuio 6eska B ocafoK.

LnnTenbHbIi KOHTaKT Benka co CNIMPTOM NPUBOLAMUT K HEOBPaTUMON AeHaTypauuu.

Yualuueca M3yuatoT KpaTKyto yuebHylo MHGopMaLmMio 06 NPOUCXOAALMX U3MEHEHUAX
B CTPYKType 6enika Ha MONEKYISPHOM YPOBHE.

MNepen noasefeHUeM UTOrOB UCCNIEQOBAHUS MOXKHO PAacCMOTPETb NOJIOXKHUTE bHbIE U
oTpULaTeNbHble CTOPOHbI ABJEHUA AeHaTypauuu B BUAe AoKNafos. [loknagpl yueHukamu
roToBATCA 3apaHee (2—3 yyeHuKa M3 Kfacca).

Bo3MokHble Tembl:

1. WcnonbsosaHue feHaTypauuu B MeauLMHe (CBOWCTBO BE/IKOB CBA3bIBATb MOHDI TSXe-
NibIX METa/I/IoB UCMO/b3YeTCs B MEAULMHE NPU OKa3aHWK NepPBOW NOMOLLM NOCTPAAAB-
UMM OT OTPABJ/IEHWS COMSIMU MELH, CBUHLA, PTYTH).

2. TlpUurHbBI CTApEHHSA U TMBENU XKUBbIX OPraHU3MOB.

O6wi1e BbIBOABI NO UCCNEAOBAHUIO (OTBETbI HA BOMPOCHI):

1. Yrto sBMNOCH NpUUMHOMN aeHaTypauun?

2. Yrto npousowio B pe3ynbTaTe geHaTypauun?

3. O6patuma 1 gaHHaa aeHatypauus?
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10.3. YpoK PU3MKU. IKcnepumMeHTaNbHana 3aja4ya

Lenos ypoka: onpepenuTb yaebHYO TEMIOEMKOCTb BELLECTBA, M3 KOTOPOro cAenaH
UMAMHAP.

Mpexxkae yemM NPUCTYNUTb K BbiNosHeHUIO paboTbl, cneayeT oBCyauTb C ydalUMKCA
OCHOBHOE MOHsATHEe — «YAesibHas TennoémKocTby. CornacHo onpegenexuto pasobparbcs
B HeoHX0AMMOM 0BOPYAOBAHMH U OLEHWUTb BO3MOXKHbIE NMOrPELHOCTHU B MOJTyHEHHbIX pe-
3ynbTartax. 3aTeM NPUCTYNaTh K PELUEHHUIO U aHaNU3y HabNloAAeMbIX SIBNIEHH.

OrtkpbiBaeM TeMmatuueckuit akpaH «OMPEAENEHUE YIEJIbHOW TEMJIOEMKOCTU
BELLIECTBA».

OQ,O. Konuuectro Tennotsl. YaesbHas TEMNI0EMKOCTb U TENJIOTA CropaHmst

Onpegenexne yoenbHon TENI0EMKOCTI BELLLECTBA
o ‘
oC . o o4
e [l @
— o [t}
- N~ S
| N g |
® @ @ @ Macca
62,4r 46T
S S
D®
TeMnepaTypa 50 .19 o 10 20 30 40 50 60 70 8o 9o [ Ml
Tena ‘ Aa
Temnepatypa 3o 40 50 60 70 80 90
Boﬂb}\D.HmH...W.H...HH.‘.... =
@«
obbem 15 20 25 30 35
l ’!‘ BOAbl T T T I(D‘ LML L | 2
=

. Ha temartnyeckom 3KpaHe Bbl6l4paeM UMAnUHOP.
YcTtaHaBnvBaem Haya/ibHYO TeMnepartypy oaa uMaMHapa v soabl.

YcTaHaBnMBaeM 0ObEM BOLbI B MEH3YPKE.

AW =

YcTaHoBHB Kypcop Ha BbIOPaHHbIM LMAUHAP, NEPEMELLAEM €0 B MEH3YPKY W Habnto-
[aeM 3a NpoLeccoMm.

Konuuecteo Tennotel. YaesnbHas TEMI0EMKOCTD 1 TENJIOTa CropaHus

5§ OnpeneneHne yoensHon TENN0EMKOCTU BELLLECTBA
[ «
oC 2 o
L @
— o
— S
— f— i
© @ O @ "Er
v
624r 46T O
o
2@ =
TEMNePaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
Tena UL LS AU UL I L L) Aa
TeMnepaTypa 3o 40 50 60 70 80 90
R »
@
‘ 06bem 15 20 25 30 35 ;
< -, =Yo7 1 L L L L L LA L L L L L 2
[ S 1

5. TonyuyeHHble faHHble 3anUCbiBaeM B TeTpaib.
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3A0AYA
B kanopumetp Hanunu Bogbl Temneparypoi 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 KanopumeTtpa npeHebpeub).

[aHo: AHanus 3agauu:
Uununap LunvHap oTnaéT HeKOTOpPOE KOJIMYECTBO TEMIOTbI BOLE:
= = -3

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

ofa nosiydaeT oT LMAMHAPA 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 KoJsitdecCTBa Ten/10Tbl OAHONO Tesla APYromMy Ha3blBa-
eTcsa TennoobmeHomM. B pe3ynbTaTe Takoro npouecca nonyyaem

Q=0,;

Comy - (G = 8) = ¢, my- (t, = ).

Tak Kak faH 06béM Bofbl, a HaM HeOBXOAWUMa Macca, TO HeOBXOAUMO BOCNOb30BaTb-
ca popmy o

m, =V, py
rae naoTHocTtb 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 eAUHUL, U3MEPEHUS:

c :{ Dok -m® -kr-°C } Ik

kr-°C-M° -kr-°C

kr-°C

Orteet: ¢, = 354,7 [k /(kr - °C) — natyHb.
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10.4. YpoK $u3ukKu. JlabopatopHaa paéora
«A3mepeHue yaenbHOM TENNOTbI NIaBN€HUA NbAar.
Pa6ouuit nuct

dama

Lless: onpenenvtb yaenbHyto TENIOTY NaBieHus Nbaa.
O6opydoBaHue:

(yvawuecs onucsiBarom no 3KpPaHy)

lMpaBuna mexHuku 6esonacHocmu. BuumatenbHo npounTaiite npasuna.
OtmeTbTe Te npasuia, KOTopble HeoBXxoauMo cobofaTb NP BbINONHEHWUH LaHHOM

paboTbl.
O byabTte ocTOPOXHbI NPU paboTe C KUAATKOM W HarpeTbiM TEIOM.
O He paznuBaiTte Bogy — BO3MO>KHbI O>KOTH.
O byabTte ocTopoXHbI NpH paboTe CO CTeKNSHHON nocynow (TepMOMeTp, CTakaH, MeH-
3ypkKa).
O PryTb, cCOfepKawascs B TepMmomMeTpe, 24081Ta!
O CHumaiTe gaHHble, He BbIHUMasi TEPMOMETP U3 KULKOCTH!
O Hacrone He AOJI>KHO 6bITb HUKaKHUX NOCTOPOHHUX NpeamMeToB.
CXXN| KonnuecTBOo TensoThl. YaenbHas TEM/I0EMKOCTb U TEMJIOTa CropaHus EEES
M OnpepenexHve yaoensHoM TENIOEMKOCTI BELLLECTBA '
& “«
oC o L4
= e Iz
. 2‘ 5
— N =
<
D= i |
Mmacca
® @ O @ @
62,4r 461
&
=6
Te""”epagg: 2010 0 10 20 30 40 50 60 70 80 90| Ml
IH@IIIHHIHIII\\HIHIII\\HIHIIIHHI\IIIIHHI Aa
Temneparypa 3o 40 50 60 70 80 90
E Boﬂbgl\\\II\\\\II\\\II\\\III\\III\\I )
i ( «
l o6bem 15 20 25 30 35 2:1
¥ BQ'U'MI\\I\@Il\\ll\\ll\ll\l 2
Xop paborbi:
1. Onpepenute LeHy feNeHUs TepMoMeTpa.
2. OnpepenuTe LeHY feNleHUS MEH3YPKH.
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3. Habniopaiite npouecc Ha akpaHe (Ha MHTEPaKTUBHOM AOCKE).

00 KonuuecTteo Tennotbl. yﬂeﬂbﬂaﬂ TEMMIOEMKOCTb U TEMJIOTA cropaHuvs
I OnpepnenexHve yaenbHOM TEMNNOEMKOCTUY BELLLECTBA
: «
2 L4
= e @
2 e
o~ o
E W |
@ @ B @ - @ maccal
62,4r 46T
E o
=6
TeMNEePATYPA o0 .40 0 10 20 30 40 50 60 70 80 90
Tena
! Aa
TEMNEPaTyPa 30 40 50 60 70 80 90
Bop’bl,‘[\Ml\\HIHHIHHIHHIHMI )
. L ]
obbem 15 20 25 30 asl|
BO,EI.bI"\\\_\\\‘l\\\‘l\\\‘l2
4. 3anonuute Tabnuubl.
Ta6auya 1
m, Kr C, D/ (kr-°C) ¢, °C t,°C
CTakaH BHYTPeHHHWH
W3BECTHa M3BECTHa
Ta6auya 2
m,, Kr C, Ox/(kr-°C) t, °C t,, °C
Bopa
Tabauua 3
o
) m_, Kr t, °C A, ok /Kr
Nén

5. OnuwuTe npouecchl, NPOUCXOASALLME C BOAOW, CTAKAHOM U N1bAOM. 3anuLumnTe pacueT-
Hble POPMY/bl A5t ITUX NPOLECCOB.

1)
2)
3)
4)

6. Kakoe siBneHuve bl HabnopaeTe?

@)
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7. Mo paHHbIM NepBoM Tabnu1Lpbl paccunTanTe Q.

8. [o paHHbIM BTOpOM TabuLpbl paccunTanTe 02.

9. WM3o0 nbpa B npouecce nnaenenus obpasosanack Bogaa. MNonbayscb gaHHbIMK Tabnuy 2
U 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 Nbaa (YUEHWKH 3a-
MUCbIBAIOT CAMOCTOSATESIbHO).

11. Paccuntaiite yaenbHylo TennoTy niaefieHUs ibja (yY4eHWKH BbIMOJIHAIOT CaMOCTOS-
TeJNIbHO).

12. NMonyyeHHbl# pesynbTat 3anuwuTe B Tabauuy 3. CpaBHWUTE NONyYeHHOE 3HaUYeHHe C Ta-
61MLen yaebHOM TENIOTbI NIaBNEHNUS BELLECTB.

13. Cpenaiite BbIBOL, U yKaXKMTe BO3MOXHYIO MPUUYMHY HECOBMALEHWUs PACYETHbIX WU Ta-
BNIMUYHbBIX 3HAYEHWI YAENbHOM TENNOTbI NIABIEHUS NibAa.

)
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10.5. Ypok 6uonornu. OnopHo-aBuraTte/sibHas cucTtema 4ejioBeKa.
CtpoeHue KocTten

Llesu ypoka: NO3HaKOMWTb YYaLLMXCS C COCTAaBOM U (DYHKLMUSMU OMOPHO-ABUraTe/ib-
HOM CUCTEMbI, CTPDOEHWEM U CBOMCTBAMU KOCTEM.

X0/l YPOKA

O6vscHerue HoBo2o0 mMamepuaa.

Bonpocbl k yyawumcs:

— Yro Ham nomoraeT gsuratbcs?

— W3 uero »ke COCTOUT ONOpPHO-ABUraTesIbHbIN annapar?

PaccMoTpuM dbyHKLMHK, KOTOPbIE BbINOJHAET CKEJET.

1. Onopa Tena W ckeneta — NPOSBISETCA B TOM, UTO KOCTH CKesleTa U MbllLbl 06-
pasyloT NPOYHbIM KapKac, NOAAEP>KUBAIOLLMM BHYTPEHHWE OpraHbl U He JAlOWUi UM CMe-
LWaTbcsl.

2. ipuratenbHas — OCYLLECTBASIET NEPEMELLEHHE TENA B NPOCTPAHCTBE.

3. 3awmTHas — 3awuiLaeT opraHbl OT TPABM.

4. O6MeH BelecTB — B KOCTAX HAXOLMTCS KPACHbIM KOCTHbBIA MO3r, YUacTBYIOLWI B
npoLeccax KPOBETBOPEHHS.

PaccmoTpum cTpoeHure KoCTH.

—
g CTpoeHue, TUbI KOCTeV! M UX CoeaHeHme (2) EE6)
MaKpOoCKOMM4ecKoe CTPOEHUE KOCTU -]
«

TUMbl KOCTEN >
- of

,Fonoexa Tpy64aToi
KOCTH
oly64aToe BeLWecTso
@
MnotHoe BelwecTso @
HankocTHuua @
@~
Cpentsis YacTb @ Aa
TpyGuaTOi KOCTM B
© »
©KENTbIi KOCTHBIN MO3H @ -
2
m—
g CTpoeHMe, TMMbI KOCTEN 1 UX CoeuHeHMe (2) (=
MuKpocKonMyeckoe CTpOeHUe KOGTH

TUMbl KOCTEN v

HapkoctHuua
\ = My6yatoe

2 BEWecTso
KOCTU

MnotHoe
BELIECTBO ¢
KOGTU

KocTHble
KNeTKn

KposeHoctHble N
cocyae!
v HepBbI

SIGIGISICIOIS)
8 e3MEE
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Yualuecs 3aprcoBbIBalOT KOCTb M NOAMUCHIBAIOT €€ OCHOBHbIE YacTH.

3a CUET KaK1X BeLLeCTB AOCTUraeTcsl MPOYHOCTb KOCTU? 3a CUET HEOPraHWMYEeCKHUX Be-
LLECTB — COJIEN KanbLus U choccopa. PaccMoTprM BHyTpeHHee cTpoeHre KocTu. Mocmo-
TpUM pparmMeHT cuabma.

CTpoeHue, TUIbl KOCTel 1 ux coeguHeHne (2) (=) x]

CTpoetue KocTel y [}
€«
L4
@

&
(O]

GO0 et

Kakoe BHyTpeHHee cTpoeHHe UMetoT KOCTU? KocTH NOKpbITbl NIOTHOW COeAHUHUTE b-
HOWM TKaHblO — HaAKOCTHULEHN. Y KaXKAOoH KOCTH BbIGENSIOT KOMNakTHoe (MnoTHoe) 1 ry6-
uaTtoe BeLLEeCTBO.

MoryT nu koctu pactu? B kakom HanpasneHnn? Koctu MoryT pactu B AJIMHY U TOJILLU-
Hy. B LnMHY OHM pacTyT 3a CUET AeNleHHUs KNETOK XPSLLA, PACNOJIOXKEHHbIX Ha €€ KOHLaX.
3a cuéT peneHus KNeToK BHYTPEHHEro €105 HAAKOCTHULbI KOCTU PACTyT B TOJILLMHY U 3a-
pacTaroT npuy nepesiomMax.

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

g CTpoeHue, TUMbl KOCTeNl U UX coeauHeHue (2) EEEE
Tunbl coOefUHEHUS KOCTEN [ ]
TUMbl KOCTEW -~ «
o7
CycTasHas]|
ronoeka
HenopewxHoe
(MO3BOHKM KpecTLa, @
KOCTV Yepena) CycraBHas @
cymka
®
Xpsi, @
Aa
Cycrasmas XKuposast @
KMUAKOCTb : TKaHb
R
R «
MoaBuxHoe — cycTasbl 5
MonynoggwxHoe (No3BOHKM) (1OKTEBOMA, KOJIEHHbIN 1 Ap.) 21

(o
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—
g CrpoeHute, TUNLI KOCTe! 1 X CoeauHeHme (2) =08)
CoepuHeHue KocTei [ ]

SIGIOISICIOIS]
2eym-oBFo L

MoskHo BblAE/IUTb TPU THUNa COeOUHEHUA KOCTeM: HenoABU>XHOe, nonynoasuXXHOe,
noaBU>XHOeE. nOCﬂe,D,HMFI TMN COegUHEHUA Ha6mop,aeTc;| B CyCTaBax. 1o obecneunBaeT
NOABUXKHOCTb KOHeYHOCTEMN.

PaCCMOTpMM CTpOeHHUEe CyCTaBOB U ABUXKEHUE B CyCTaBax.

—
SO < O B 2 =)
CoefvHeHus cycTaBoB — 3D-monenu -3
€«
L4

SIOGISIOIOIS]
2eym-oBFo L

—
CTpoeHue, TUNbI KOCTEli 1 1X CoeamHeHMe (2) T=e:)
Buabl coeivHEeHW CyCTaBoOB — Cna oy [ ]

SIGISISIGIOIS]
2eym-oBFo L

[ cemome e ) &
00000 @@ @

=)
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Cycrae 06pa3syeTcst KOHLAMK KOCTEH, 3aK/IIOYEHHbIMU B CYCTaBHYIO CyMKY. [lBuxkeHue
B CyCTaBax OCYLLECTB/ISIETCS MbILULAMH.
3apaHus Ha 3aKpensieHWe MaTeprana MOXKHO NPeAJIoXKUTb B TECTOBOMW hopMme.

CTpOEHMe, TUMbI KOCTEN 1 NX COeaUHEHNE (2) | ggg\l
| BoimonHuTe 3amaHus. [~}
4«
Ne 1. KocTb 0Gpa3oBaHa TKaHbio o
@

_ HepBHOW
J anuTenuanbHou
J COEVHUTESNILHO

0 MblWEeYyHOoI

)

»

21

o8

NSICHOICIGEGICIGECOKGL

—
CTpoeHite, THMbI KOCTEl 1 MX CoeauHeHme (2)
BbINoHUTE 3aKaHusl.

Ne 2. MMNOCKOW KOCTbIO IBASETCH

PA2@

» 6GenpeHnHasa

2 nonaTtka

-~ MO3BOHOK
- nokteeasa
)

»

21

NSICHOISIGEGICIGIOION

o8

—
' | CTpoenme, TunbI KocTeii 1 UX coeanHenme (2)
| BbINOSIHUTE 3aaHusl.

Ne 3. MyBuaTOI KOCTbIO IBNSETCSA

PA2@

o~ JokKTeBas

0 MO3BOHOK
 Manas 6epuoBsast

0 KOCTW CBOAA yepena
I
o]

«

OO LE® )

o8

(50 )




10. 3nu3006! ypokoB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
| Bbinonxure sagaHus.

Ne 4. HenodsuxxHOe coedmHeHue KOCTel JocTuraeTcs
obpasoBaHuem

0 WBoB
O XPSILLEBbIX NPOKIALOK

) COeAVHEeHUst KOGTEeW C MOMOLLLIO XpsiLLel

0 CycTaBoB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
Bbinonxure sagaHus.

Ne 5. MoaBMXHOE COEAMHEHNE KOCTeN 4OCTUraeTcs
obpasoBaHuem

0 CcycTaBos
0 XPALLEBbIX NPOKNAA0K

) COedVHEeHUsi KOCTEW C MOMOLLIbIO XPsLLEn

~ LBOB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
| Bbinonxure sagaHus.

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

coxpaHeHnune pop @
. COXpaHeHu Mbl
©
0 3awWwuTy BHYTPEHHMX OPraHoB r@ :
DL
@ Q
«
e Y
v




10. 3nu3006! ypokoB

10.6. Ypok 6uonorun. CKenert 4yesnoBekKka

Llesiu ypoKa: n3yunTb CTPOEHHE CKeNeTa YenoBeKa.

XOA YPOKA

Ob6vscHeHue HoBo2o mamepuana.

Bonpocsl k yuawumcs:

— BcnomHuTe M3 Kypca 300/10rMM OCHOBHbIE OTAE/bl CKesleTa MyieKonuTatowux. Mo-
npobyiTe Ha3BaTb OCHOBHbIE aHAIOTMYHbIE OTAESbI CKE/IETA YE/IOBEKA.

CkeneT 4enoBeKa Le/IMTCS Ha TP OCHOBHbIE YaCTH: CKENeT rofloBbl, CKE/IET TY/IOBULLA,
ckeneT KoHeyHocTew. [locMoTpuTe Ha aKpaH.

9| Ctpoenue, Tunb! kocTel u ux coegutenve (1) BEE8
CKeser 4Yenoseka o
o o «
xocrs xooTs o7
¥
ancouan
o @

BepxHeeniocTHas
KOCTH.

ay6ui

ckynosas
- KOCTL,
WEVHbI
OTAEN HuXHedenooTHAR
MO3BOHO4HVKA KOCTL.

saTeinouHas

xnounua b
nnevesas @ nonara
oors @
«, (10 pébpa 7
rovaura @ NOSICHIYHBIN @
OTAEN
KooTH NO3BOHOUHVIKA @
npeannedsn i
KooT kviGTH
TPYAHOI OTAEN i @
NO3BOHOYHMKA ECTHOBA J
NO3BOHOUHMKA @ Aa
Tagossie (7
KOMYMKOBBIN
) &
Geapenran MO3BOHOYHVKA
oo, @ »
HaKonenvas .
W manas Gepuosuie D
KoCTH ronenu KoCTU CTONN 3 20 l
CtpoeHue, TUNbI KOCTel U ux coeguuenne (1) iggg’
Ckenet ]
«
7
L4

SIOISIOIOIS
L 2 S

]
—

Ckenet ronoebl — yepen.




10. 3nu3006! ypokoB

PaCCMOTpMM OCHOBHbIE OTA€eNbl Yepena: MO3roBoW U ﬂMU,eBOFI. 3anuvwem B TeTpagb,
KaKUWMU KOCTAMU o6pa303aH MO3roBoM 1 ﬂMLI,eBOI:i OoTAe1bl Yepena.

g Ctp , TUMNbI KOCTel U ux coepuHenue (1) BE
l CTpoeHue Yepena

3

a
=
=

2

SIOISIOICKS
L2 S

@)

]
—

Yepen BbINONHSAET: 3aWMUTHYIO (PYHKLMIO — 3aLLMLLAET OT BHELLUHWX NMOBPEXAEHWUH ro-
JIOBHOW MO3T U OpraHbl YyBCTB, ONMOPHYIO — K HEMY KPENSATCS MbILULbl IULA.

OcHoBHble OTAENbI CKe/eTa Ty/IOBULLA — 3TO rpyAHas KieTka M No3BOHOYHHUK. Mocmo-
TPUTE BULEOPOJIMK U OTBETbTE Ha BOMPOC: KaKasi OCOBEHHOCTb B CTPOEHWH MO3BOHOUHUKA
CMsIr4aeT TOIUKK Npu xofbbe, Here, npbikkax? PaccMOTpUM, U3 KaKUX OTLE/IOB COCTOUT
NO3BOHOYHMK.

|g Ctp , TUNbI KOCTEe U nx coepunenue (1) BE
CTpOeHVle MO3BOHOYHUKA

3

a
=
=

2

(B

£ 8 [

SIOIOIOICKS

@)

]
—

PaccMoTpuM, KakuMK OTAenamu npeacTas/ieHa rpyaHas KaeTtka. ITo rpyauHa, pebpa
(12 nap), pebepHble xpswu. [pyaHas KneTKa BbINOAHAET PYHKLUWK: 3aLUTHYIO — 3alliu-

(5 )
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WaeT cepaue, NIerkue, KpyrnHble coCyAbl U Apyrve opraHbl OT NOBPEXAEHUH, ONOPHYIO -
CNY>KUT MECTOM NMPUKPENJIEHUS LbIXaTe/IbHbIX MbILLL,.

g CTpoeHue, TUMbI KOCTel U ux coeauHenue (1) igggP
CTpoeHe rpyaHOoM KneTkun

=

SIOISIOIOYS
> ¢ 30l

58
=

i OO

3akpenneHue 3HaHWI NPOBOAWTCS B NPOLIECCE BbINOJHEHUSI UHTEPAKTUBHOIO 3aiaHus
«CobepH ckenet BepxHEH KOHEUHOCTHY.

g CTpoeHue, TUMbl KOCTel 1 ux coeguHenve (1) igggP
Cobepu Moaenb BepXHEN KOHEYHOCTU YeNoBEKa

=

W

DIDISIOIOYS
> ¢ 30l

58
S

=AOLOL

MpoeepKa yCBOEHMS yUaLLMMMUCS OCHOBHbIX 3HaHUM MPOW3BOAWTCA NPU NOMOLLMU UHTE-
paKTUBHOM Tabnuubl.

54
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10. 3nu3006! ypokoB

| Crt , TUNbI KOCTel U ux coeauHenue (1) ggml
Ckener 4yenoseka a

[DIGISIOIOIS)
S ¢ 3 [l X [F

RS
(=)

a3

Tak ke MOXXHO npennoXX1Tb ydyalwMMcCs BbINOJIHUTb TECTOBbIE 3a4aHUA U OTBETUTb Ha
BOMPOCHbI.

Crt , TUNbI KOCTel U ux coeauHenue (1) ggml
li Bbinonxure 3agaHus. [}
4«

Ne 8. 0 4MCy NO3BOHKOB CaMbIM KPYMHBIM SBSETCS OTAEN

$ 2

 MNOSICHNYHbIN

) KpecTLoBbIi

 TpyaoHoOn

O WeHbIn

NGEONOICICICICIOIOIGL

o8

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

2

Ne 11. OTBETbTE Ha BOMPOCHI:

$ 2

(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
[Z

&2




11. lpunoxerue

11. NMpuvnoxxeHune

- s s ©
g~ WN -~ O

PN AN =

11.1. NMepeyeHb UHTEPAKTUBHbIX NOCOOUI NO GU3UKE U aCTPOHOMMUU

cepum «HarnsigHas wkona»

®uauka. 7 knacc
®uauka. 8 knacc
®uaunka. 9 knacc
DNeKTPOMarHuTHbIE BOJIHbI
leomeTpHueckas U BONHOBas ONTUKA
KsaHToBas dpmanka
ApepHas dousmka
KuHemaruka v fMHaMuKa. 3akoHbl COXpaHeHUs
Cratuka. CTO
. MexaHuueckune konebaH1s 1 BOMHDI
. MKT 1 TepmopuHamrka
. DNeKTpoCTaTHKa M 3NEKTPOAUHAMMUKA
. NocTosiHHbIM TOK
. MaruutHoe nosie. dneKTpomMarHeTuam
. ActpoHomus. Jeontouus BeceneHHol

11.2. CopaepixaHue gucka «dusuka. 9 knacc»

YcnoBHbIe 0603Ha4YeHUsA

,ﬂOFIO}'IHMTefIbeIe mMarepualibl K 3KpaHy
:pﬁ — WHTEpPaKTUBHaA Mo4e/b

— 1abauup

@, — yBesiMyeHue chparmMeHTa, JONOJHUTEbHas HOPMaLUa
WHTepaKTUBHbIE 0OBLEKTLI Ha IKPaHe

@‘) — WHTEPaKTUBHOCTb

&, — anumaums

By
Tabmybl KO BCeM TeMaTUYEeCKUM IKpaHam

1. Mpuctaskn CU ana 0603HaueHUs KPaTHDBIX U AO/bHbIX eAHHUL,
2. Du3nyecKue NoCTosAHHblE

— 3D-mopenb

Ne akpaHa Temaruueckuii mogysnib / aKpaH

1 MarepuanbHasi Touka. KoopauHarbl gevxyLierocs tena

1.1 MarepuanbHas Touka. Cuctema oTcuérta

1.2 PaccTtosiHne mexxay Tenamu

"
1.3 CkopocTb, nyTh, nepemelienme (3,

56
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11. lpunoxerue

Ne akpaHa Tematnueckuit mogynb / 3kpaH
CKOPOCTH LBUXKEHUWS B NPUPOLE U TEXHUKE
2 YckopeHue
2.1 PaBHOyckopeHHOe aBUXKeHWe
2.2 padhmkn paBHOYCKOPEHHOIO ABUXKEHUS §‘)
1% PaBHOYCKOpPEHHOE [iBIbKEHHE
CKOPOCTH LBUXKEHUS B NPUPOLE U TEXHUKE
3 3akoHbl HbioToHa
3.1 MexaHuueckoe B3aumogeicTaue (7
3.2 MepBbii M BTOpoK 3akoHbl HbloToHa £,
3.3 Tpetuit 3akoH HbtotoHa T,
3.4 PaeHogencTByOWan cuna
3.5 PesynbTupylowas cuna ans BosayluHoro wapa
3.6 MocTpoenue pesynbTupyloLeh (paBHoaeicTByowWwem) cunbl
3.7 CnoxxeHue cui, nepneHauKynsipHbIX Apyr Apyry §‘)
3.8 CroxeHue napbi cun Q)
3.9 [leficTBUe CHbl — NpUYMHA M3MeHeHWst cKopocTH Msua T3,
4 JeicTBre pas3iIUUHbIX CHJI
4.1 ConpoTuBeH1e Bo3ayxa npu nonére camonéra 3,
4.2 Nonér napawiotncta {3,
4.3 Pasmep napaluioTa u cusia ConpoTHe/ieHHs Bo3ayxa )
4.4 PaannuHble BausHUs cun )
5 3aKoH BCEMUPHOIrO TArOTEHMS!
5.1 3aKOH BCEMUPHOro TAroTEHHUS
5.2 YckopeHue cBoboHOro nageHus
#jﬂi' JBu>keHUe nogn AENCTBUEM IPaBUTALLUOHHOW CUAbI
gjﬂé JBu>KeHWe nog AENCTBUEM CHJIbl TSXKECTH
paBuTauMoHHOe yckopeHue Ha nnaHetax CosHeyHOW CUCTEMDI
6 MNpsaMonuHeliHOe U KPUBONMHENWHOE ABWXKEHHE
6.1 MNpsMonnHelHoe U KPUBONMHENHOE ABUXKEHUE
6.2 [Bu>keHHe No OKPY>KHOCTH
7 Mmnynbc Tena. 3akoH coxpaHeHHsi UMNy/bca
1% 3aKOH COXpaHeHHWst UMMY/IbCa NPW YNPYroM W HEYNPYroM yfape
8 CeobogHble konebaHus
1% TIPY>KUHHbIA MasTHUK
9 FapmoHHyeckre konebaHus. 3aTyxalowpe KonebaHus
1% TIPY>KUHHbIN MasTHUK
10 BbiHy>kaeHHble konebaHus

57
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Ne akpaHa Temaruueckuii Mopysib / aKpaH
10.1 BbiHy>kaeHHble Konebanus. PezoHaHc
10.2 Mopenb pe3oHaHca npu NpbiXKKax Ha Jocke
10.3 PesoHaHc MasTHWKOB
11 BonHbl. MpoaonbHbie U nonepeyHbie BOJHbI
11.1 MNonepeyHbie U NPOAObHbBIE BOJIHDI §‘)
11.2 Mopgenb pacnpocTpaHeHUst MeXxaHUYeCKOW BOJIHbI §‘)
11.3 [nurHa n ckopocTb BOJHbI
11.4 BennunHbl, xapakTepuaytoLue BOHY f{o
11.5 Jneprus sonH (G,
11.6 BosHbI B )KMAKOCTAX W TBEPADIX TENAX ff’@
12 CeitcMuueckre BOJHBI W LiyHaMH
12.1 3emnetpsicenne 13,
12.2 MpowucxoxkaeHne cencMUUYECKMX BOSH f{o
12.3 Uynamu (5,
13 3ByKoBble KonebaHusa. XapaKTepUCTUKH 3BYKa
13.1 3eyk &,
13.2 PacnpoctpaHeHue 3Byka f{o
13.3 3ByK. [poMKoCTb 3ByKa
13.4 BbicoTa 3Byka. ToH
13.5 ToH W yacToTa 3ByKa §‘)
13.6 CBsA3b MeXXAy BbICOTOM 3ByKa CTPYHbI U €€ AJIMHOM §‘)
13.7 Tem6bp T3,
13.8 CKOpOCTb pacnpocTpaHeHus 3ByKa E‘J"'o
13.9 JHeprus, rpoMKocTb U amnautyaa (G,
14 OcobeHHOCTH 3BYKOBbIX BOJIH
14.1 3ByKOBas BoJIHA Ha ocuuanorpade §‘)
14.2 M3yyeHne guana3oHa 4acToT 3BYKOBbIX BOJIH §‘)
14.3 3BYKH, NPOU3BOAHMbIE CUHTE3ATOPOM @)
14.4 ["padbrk 3ByKOBOWM BOJIHbI BO BPEMS NEHUS U CBUCTA §‘)
14.5 Kak oluyliaeTcsi MFHTEHCMBHOCTb 3ByKa Pa3fMiHOM yacToThl )
14.6 LWym &,
14.7 3BykoBble TOHa W YacToThbl {3,
14.8 3By 1 aHeprus Q)
15 Cnyx
15.1 CTpoeHue opraHa ciyxa y uesnoBeka f{o

15.2 Cnyx @&,
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Ne akpaHa Temaruueckuii Mopysib / aKpaH

15.3 [lnanasoH BbICOT YUeIOBEUECKOTO CyxXa E‘J"'o

15.4 [NlnanasoH yenoseveckoro cnyxa &%

15.5 Cnyx >kuBotHbix {5,

15.6 Ynbtpaseyk (5,

15.7 [MpuMepbl pasiMuHbIX YPOBHEN 3BYKA §‘)

15.8 Sawwura cnyxa (3,

16 Axo. UHTepdepeHums 3ByKa

16.1 3ByKOBbIE BOJHbI. IX0. UHTEpdhepeHLms 3ByKa

16.2 BueHus npu crioskeHnu 38yKoBbIx BoH &Y

16.3 Yactota 6uennii )

16.4 PaznnuHble UCTOUHKKHM 3BYKa §‘)

16.5 Ixo &y

1P Dxonokaumst

17 MarnutHoe none. MarHWTHoe none Toka

17.1 MarnuTHOe none. MNpaBuno Bypasunka

17.2 Komnac B n3yueHnn marHuTtHoro nons Toka &Yy

17.3 CunoBble NMHUK Y BEKTOP MHAYKLHUWU MarHUTHOrO Nons f{o
17.4 MHAYKUMS MarHUTHOrO NoJiA BOKPYr NPOBOJHUKA C TOKOM @)
17.5 CwnioBbIe IMHUK MarHUTHOTO nosist npsiMoro Toka 3,
17.6 MarHuTHOe nose KpyroBoro Toka f:’o

17.7 Conenoug @&,

17.8 MarHuTHOe none BHYTpH cosleHonaa ffﬂo

17.9 nektpomarnut ()

18 MHAYKUMS Y IUHWKW HHAYKLMK MarHUTHOTO nosnist

18.1 MHOYKUMS MarHUTHOro nosns

18.2 OpHopogHoe U HEOJHOPOLHOE MarHUTHOE nosie

19 JleicTBHe MarHUTHOro NonA Ha NPSAMOK TOK
19.1 MpaBuno neBoM pyku ons Toka v oNs ABUXKEHWUA 3apsiga
19.2 Hanpaenexue cunbl AMnepa no npaesuny EBOU PyKH §‘)
19.3 Mpasuno nesoi pyku (3,
19.4 MNpoBOAHUK C TOKOM B MarHMUTHOM noJie f{o
19.5 3aBHcHMOCTb cHiibl AMepa OT MOJIOXeHHs POBOAHHKA C TOKOM Q)
19.6 JlelicTBre MarHUTHOTO NOJISi Ha NPOBOAHHK C TOKOM &)
19.7 LBukeHue 3apapa B MarHWTHOM nosne (jo

20 AnekTpoaBHratesb
20.1 Pamka c TOKOM B MarH1MTHOM none £

=
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Ne akpaHa

Tematnueckuit mogynb / 3kpaH

20.2

MoBOPOT pPaMKK C TOKOM B MarHWTHOM nonie &Y

20.3 BpalueHue pamMku ¢ TOKOM B MarHuTHoM none (1) E‘J"'o
20.4 BpalueHue pamMKu ¢ TOKOM B MarHUTHoM none (2) §‘)
21 MNpakTHYeckoe NnpuMeHeHHe cuiibl AMnepa
21.1 MarHnTHas cuna B 3n1eKTponsmMepuTenbHoM nprubope G,
21.2 MpocToi amnepmeTp (3,
21.3 MpuHuMn paboTbl aneKTpoaBUraTens
21.4 Potop anekTpogguratens f{o
21.5 MN3meHeHWe HanpaBneHWs TOKa B pOTOPE 3/IEKTPOABUraTeNs f{o
21.6 AnekTpoasurartesnb ffﬂo
22 MarHUTHbIIM NOTOK. DIEKTPOMArHUTHas MHAYKUMS
221 MarHuTHbIM NnoTok
22.2 JneKTpoMarHuTHas UHAYKLMS
22.3 MonydeHue nepemMeHHOro 3IEKTPUIECKOro Toka Y
23 dneKTpoMarHUTHble BosHbl. UHTepchepeHLus cBeTa
23.1 JneKTpoMarHuTHas BosHa
23.2 NHTepdepeHums
24 PaguoakTuBHOCTb
241 PapvoaktueHoe usnyueHue f{o
24.2 PaccesHue nyuka anbga-uactuy
24.3 PapnuoakTuBHble U3Ny4eHUs B 3IEKTPUUECKOM MoJie E‘J"'o
24.4 Cuértuuk leiirepa
EfuHMULbI dM3NUECKHUX BENIMUWH B aTOMHOM W SAepHON hU3nKe
Maccbl saep 1 aTomMoB
3alWmnTHOE AeNCTBUE OT MOHU3UPYIOLLLErO U3/TyUEHUS| COOPYXKEHHH W
martep1asnos
25 Cocrae sapa. Usoronbl. Anbcha- u 6eta- pacnag,
25.1 Cocras agpa. Usotonbl. Anbcpa- 1 6eta- pacnag
25.2 Anbeha-pacnag 5,
25.3 LatupoeaHue no usotony yrnepoga f{o
25.4 Bera-pacnan &,
25.5 MNoHaTue nepuofa nonypacnaga f{o

EanHMUbI OU3UUECKMUX BETMUMH B aTOMHOM U AAEPHOMN hU3nKe

Maccb! sgep v atomoB
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Ne akpaHa Temaruueckuii Mopysib / aKpaH
3awmnTHoe AencTBUE OT MOHU3UPYIOLLLErO M3/yUEHUSi COOPYXKEHHH M
marepuasnos
1% MNepuoga nonypacnapa

26 SHeprus cBaAsu. Jedekr Macc. [leneHue spep ypaHa
26.1 OHeprus ceazu. edekT macc
26.2 Kak BbluMCIUTL fedreKT Macc §)
26.3 KpuTrueckas macca. LlenHas sgepHas peakuus
26.4 Bombapaunposka sifep ypaHa Heltporamn (5,
26.5 Pacnap apep ypaHa nos fencTBMEM HEMTPOHOB §)
26.6 JHeprus, BbICBOBOXKAAIOLWAACA NPH AeNEeHUU aapa fjo
26.7 LlenHas peakuus nenenus agep ypaHa £
26.8 AnepHbii peaktop 9
26.9 ArtomHas anexTpoctaHums (5,

EAMHMUbI (OU3UUECKHUX BETMUMH B aTOMHOM U AAEPHOMN hU3nKe

Maccbl saep 1 aTomMoB

KpMTW-IeCKaFI MaccCa fenfdumnxca matepmanos

3awuTHOE BENCTBUE OT UOHU3UPYIOLLETO U3JTyYEHUS COOPYXKEHUH U
MaTepuanos

1 NedexT Macc

11.3. UHTEepaKTUBHOCTb B NOCOOUMU

B onucaHuun nHTepakTBHOCTM LB — neBasi kHomka mbiLuu.

OKPAH: lpadukmn paBHOYCKOPEHHOr 0 ABMKEHUS

NHTepakTHBHas cueHa nocTpoerus rpadukoe x(f), S (9 v V (f) ans pewxeHus mare-
pHanbHOM TOUKH.

), (1),
x&) M() (1),

50 / 50 50
40 4 40
30 / 5 30} 30
20 20 20
10 10 /

[ [ 0
-10 ' -10 10
20 -20
-30 -30
ol Y o L2
-50 e -50

Xo=|

Vox=|
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1 — obnacTb nocTpoeHus rpacpuka x(1).

2 — obnacTb nocTpoeHus rpachuka S(1).

3 — obnacTb nocTpoenus rpacuka V. (1).

4 — perynsTtopbl 415 YCTaHOBKW 3HAYEHWI HayasbHOM KOOPAMHATbI, HauasIbHOM CKO-
POCTH U YCKOPEHWS MaTePHaIbHON TOUKH.

5 — yBenuueHue unu ymenblienue B 10 pa3 LeHbl feNeHUi KOOpAWHATHBIX OCeM.

OKPAH: 3akoH BCEMUPHOro TAroTeHus

**«OBUXXEHUE NOA, AEACTBUEM NPABUTALLMUOHHOW CWUJIbl» — mo-
Llenb ABWXKEHUA CNyTHUKa nnaHeTbl. [onb3oBaTenb MoXeT U3MEHATb HayalbHOe NoJIoXKe-
HWe, HayaslbHYtO CKOPOCTb CMYTHUKA M MacCy nyiaHeTbl, 3anycKaTb NoseT CnyTHUKa U ocTa-
HaB/IMBaTb ero B NtoboK TouKe TpaekTopuK. HauanbHas CKOpOCTb 1 Macca CryTHHKA AaHbl
B 6e3pa3MepHbIX efuHHLAX.

o
L3r
G} [z .
L .
NN N
L - -
‘3AI‘IYCKCI‘IYTHVIKA L) I»i)jj‘ : ‘I _]/‘:‘ ‘ @

1 — MYCK /MAY3A 3anyckaeT noneT «CnyTHUKa» UK OCTaHaB/IMBAET ero B Ito6oM Touke
TpaekTopuu. Ecnu B npouecce noneta cnyTHUK KacaeTcsi NOBEPXHOCTH NMaHeTbl (nagaet
Ha NniaHeTy), ABWXXEHWE OCTaHAB/IMBAETCS, & «CMYTHUK» NEPEBOANTCA B HAYa/IbHOE MOJIo-
>KeHue. AHa/IOrMUHO ABUXKEHWE OCTAHAB/IMBAETCS U «CMYTHUK» NEPEBOLMTCS B NEPBOHA-
uanbHoe NosIoXKEHHe B C/lydae BblneTa 3a npefesbl 061acTi MoAeNMpoBaHUs NoneTa.

2 — CTOIN — ocTaHoBKa ABWXXeHHs, NepeBOA, «CMyTHUKA» B NepBoHayasbHOe Noso-
>KeHHe.

3 — «CnyTHUK», nepemMelLartb CNyTHUK B NPOWU3BOJIbHOE MOJIOXKEHUE MOXKHO TOJIbKO
nocne Haxkatus CTOIN.

4 — perynsTopbl A4/ YCTAaHOBKU 3HAYEHWM Hauya/IbHOM CKOPOCTHU «CMyTHUKa» U Mac-
cbl NnaHeTbl (B 6e3pasmepHbIX eauHMLax). B 3aBMCMMOCTH OT HauaNbHOMO NONOXKEHUS
«CMyTHUKa», €ro HadasibHOW CKOPOCTH WM MaccCbl MIaHeTbl, MOAE/IMPYETCA Kpyrosas,
anAuNTHYecKas uau napabosryeckas TpaeKTOpUM.

** «ABWXEHUE NO4 AENCTBUEM CUJIbl TAXKECTU» — Mopenb aBuxkKeHHs

Tena noj AeWUCTBUEM CUAbI TSXKECTU. Teo 3anyckaercs nog yriom K ropusoHnty. Conpo-
TUBJIEHWE BO3A4yxa B Mogenu otcyTcteyert. lonb3oBartesib MOXKET U3MEHSTb HauasibHble
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11. lpunoxerue

napameTpbl NofieTa: Ha4abHYIO BbICOTY, Ha4a/lbHYIO CKOPOCTb W Yron BpocaHus, a Takxke
BE/IMUMHY YCKOpeHus ceobopHoro nagenus. MNocne 3aBeplueHns nonerta B creyuasbHOM
Tab/10 BbIBOAUTCS MHOPMALMS O JaNlbHOCTH, MAKCUMasIbHOW BbICOTE U BPEMEHH nojeTa.
B Mozenn MoXKHO NONTyUYHTb HECKOJIbKO TPAEKTOPHI NoneTa TeNa ¢ pasiviHbIMK Habopamu
HauanbHbIX napameTpos. Haxatuem LB Ha n060M W3 NPOPUCOBAHHbIX TPAEKTOPHUI MOXK-
HO YCTaHOBHTb NepeMeLLaeMyio No TPAeKTOPUH TOUKY C BEKTOPOM MFHOBEHHOW CKOPOCTH,
Yr/IOM HaK/I0Ha 3TOro BEKTOPa K FOPU3OHTY U NPOEKLMSIMU BEKTOPA CKOPOCTH A1 LAHHOM
TOYKW TpaeKTopuu. B cneunanbHom Tabno oTOBparkaloTCs UMC/IOBbIE 3HAYEHUsI napame-
TPOB ABMXKEHHWS, COOTBETCTBYIOLLUE JAHHOW TOYKE TPAEKTOPHH: MOLY/Ib MTHOBEHHOW CKO-
POCTH, MOLY/IM NPOEKLIMIA ITOW CKOPOCTHU HA KOOPAHMHATHbIE OCH, Yro/l HaK/NOHa BeKTopa
MrHOBEHHOM CKOPOCTH K TOPHU30HTY, BbICOTA, FOPU3OHTA/IbHOE PACcCTOsIHUE OT TOUKHU Bpo-
CaHus, BpeMs nosieta A0 LaHHOW TOUKH.
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1 — obnacTb MOAENUPOBaHHSA NoNETa U NOCTPOEHUS TPAEKTOPHI NoseTa Tena.

2 — perynaTopbl AN YCTAHOBKW 3HAYeHWH NapaMeTpoB NoJjieTa: HayaslbHOW CKOpO-
CTH, yrnia Haya/lbHOW CKOPOCTH K TOPU3OHTY, Haya/IbHOM BbICOTbI, 3HAYEHUS1 YCKOPEHUS
csobogHoro nageHus. [lonyckaetcs ycTaHOBKa 3HAUEHWIH C NOMOLLbIO BeryHKOBbIX pe-
rynaTopos U bonee ToUHOe 3aflaHWe 3HaYeHWH C nomollpbio 610ka ctpenok BBEPX /
BHW3 cnpasa ot wkasnbl perynstopa.

3 — TpaeKTopuH noneta Tena.

4 — ueHa pgenenun (MaclwTab) ocel BbICOTbI M fanbHOCTH noneta. B 3asucumocTn ot
yCTaHOB/IEHHOrO MacwTaba B 061aCTH MOAENMPOBAHUS NOJETa MOXKET NOMECTUTLCS
BCSl TPAEKTOPHS WK TONIbKO €€ YacTb.

5 — TouKa TpaeKTopUK C BEKTOPOM MIHOBEHHOM CKOPOCTH U €ro NPOEKLMUsIMU Ha OCb
OXu OY.

6 — Tabn0 3HaUYEHWI NapaMeTpoB NoseTa, COOTBETCTBYIOWMX TouKe (5) TpaeKTopHK.
7 — Tabno KOHEUHbIX UUCIOBbIX 3HAYEHUH NapameTpoB NoseTa: AaNbHOCTH, MaKCH-
MaJibHOM BbICOTbI U BPEMEHMU.

8 — KHONKM OTK/IIOUEHHS OTOBPaXKeHUs YUNCIOBbIX 3HaueHuH B Tabno (6).

(6 )




11. lpunoxerue

OKPAH: Umnynbc Tena. 3akoH coxpaHeHUus UMnyJnbca

** «3AKOH COXPAHEHUAA UMNVYJIbCA MNMPU YNIPYTOM U HEYMNMPYIOM

YOAPE» — mMofenb CTONIKHOBEHUS LBYX LWapos. MogenupyemMmoe CTONKHOBEHHE MOXKET
6bITb YNPYrUM WK HEYNPYIHUM, LLEHTPA/IbHBIM UM HELLEHTPAJIbHBIM.
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1 — obnacTb MOAENUPOBAHUSA CTOIKHOBEHUS ABYX LIAPOB.

2 — perynaTopbl AN YCTAHOBKW 3HAYEHWM NapaMeTpoB MOAE/IU: MacC LUAapoB M KX
Haua/bHbIX CKOPOCTEMN.

3 — BKJIIOUYUTb /BbIK/IIOUNTb OTODPAsKEHUE 3HAYEHWUIM CKOPOCTEHN TeN Nocsie CTONKHO-
BEHMS.

4 — BKNtOYEHUE MOLENUPOBAHUS HEYNpYyroro yaapa.

5 — BKJ/IlOYEHME MOJEIMPOBaHUS HELLeHTpasIbHOro ynpyroro yaapa. Mpu ebibope mMo-
LeNUPOBaHUs HELLEHTPaIbHOMO CTOJIKHOBEHUSI PEXKUM HEYNPYroro CTO/IKHOBEHHS OT-
KJtouaetcs.

6 — obnacTb 0TOBpaXKeHWs YrNOB pasnera Tes Noc/e HELLEHTPAIbHOMO CTO/IKHOBEHHUS.

9KPAH: Ceo6oaHOe KonebaHne

MHTepaKTMBHaﬂ Mofnesib, UANKOCTPpUpyoLWas CBO60,D,HbIe KonebaHUs MaTeMaTUYeCcKo-

ro MadATHUKa.

1 — WapHK Ha HUTH, DUKCUPOBAHHBIM HaxkaTeM LB wapuk MoXXHO OTBeCTH OT no-
JIOXKEHUS PABHOBECHS M OTMYCTUTb, Noc/ie Yero oH ByaeT cosepLiaTh cBOBOAHbIE KO-
nebanus.

2 — HaxatveMm LB B 0bnactv MoaenupoBaH1s MOXHO OCTaHOBMTb KonebaHus. Mpu
3TOM NpPOPHCOBbIBAIOTCS aMMIUTYAa, TeKylliee OTK/IOHEHHWE OT NOJIOXKEHUs! paBHOBe-
cUAa W cun, aedcTBylolLMe Ha lWapuK. MosTopHoe HaxkaThe LB 3anyckaet npofgomkeHue
MOJeNUPOBaHUs KonebaHuii.

3 — BK/IOUMTb /BbIK/IIOUUTb OTOBPaXKeHHe aMNAMTY b, TEKYLLErO OTK/IOHEHHA OT No-
NOXXEHWA PAaBHOBECUS U CHN, AENCTBYIOLMX Ha LIAPHK.
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11. lpunoxerue

CBOBOJHbIE KOJIEBAHUSA - ... >
AMIIUTYOA KOJTEBAHUW (4) - ... v

MEPUOA, KONIEBAHUW (T) - ... v
YACTOTA KOJIEBAHUM (v) — ... v

T=— V=

R T
\' ) EAvHMLA YacTOTbl KoneGaHuit

& 4,3 repu (M)

OKPAH: FapmoHuyeckue konebaHusa. 3atyxaiowme KonedaHusa

MHTepaKTMBHaFI Monesib, UNNOCTPpUpYoLas CBO60,EI,HbIe rapMoHuyecKkue KonebaHus
MaTeMaTU4eCKOoro MasaTHMKa 1 3atyxarouime KonebaHus rpy3a Ha npy>xuHe.

4

TAPMOHWYECKUE KOJIEBAHUA — ...

1 — WwapKK Ha HUTH, PUKCUPOBAHHbBIM HaxkaTUeM LB lwapuk MOXHO OTBECTH OT Noso-
YKEHWUsi PAaBHOBECUS U OTMYCTHTb, NOC/E Uero oH ByaeT cosepluaTtb cBoboaHble Koneba-
HUA. CUHXPOHHO € KONIeBAHHUAMM LWapHKa CTPOUTCA rpadmk x(1).

2 — Teno Ha npy>xxuHe, (PUKCUPOBaHHbIM HaxkaTuem LB Teno moxkHo otBectu ot no-
NIOYKEHWA PABHOBECHA W OTMYCTHTb, NOC/IE Yero oH Byaet coseparb konebanus. Ha-
KaTueM KHOMKH (3) BbIBUPaETCA BESIMUMHA CUbl TPEHUSA NPH OBMXEHUK Tena. [epso-
HayafibHO CH/Ia TPEHUA paBHa HYJ/IlO, TEO COoBepLuaeT CBOOOAHbIE HesaTyxalowme
konebanus. Mpu 3HaYEeHHUAX CUbl TPeHUs «1» U «2» KonebaHus 3aTyxatoT.

&2




11. lpunoxerue

MHTEPAKTUBHASA MOLEJIb «[py>KUHHbIN MasgTHUK»

1 — wWwapuK, CoBepLIAIOLLWI FOPU3OHTabHbIE KONeBaHUs Ha NPYXKHUHE, LIAPUK OTKJIO-
HSIETCSA B/IEBO W/IM BNPABO, KOIEOAHWA 3anyCKalOTCs KHOMKOM «3»

2 — obnacTb nocTpoeHus rpadmka KonebaHui

3 — nyck/nay3a konebaHmii

4 — ocTaHoBWTb KonebaHusi, cCOPOCHTL Talmep, yaaIuTb rpadmK, NEPEBECTH TENO B
HauasibHOe NoJoXKeHHue

5 — BKNIOUNUTbL / BBIK/IOYNUTD OTOBPaXKEHUE BEKTOPOB CKOPOCTH, CHJIbl U YCKOPEHHS
BO BpeMs KonebaHui

6 — Macca, >KeCTKOCTb U Be/IMYMHA CHJIbl TPEHWS NPU KonebaHusX, yCTaHaBIMBaOTCS
HaKaTHeM Ha COOTBETCTBYlOLLee 3HaUYeHHe
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OKPAH: BonHbl. MpoaonbHbie U NonepeyHbie BOJIHbI

Mogenb konebaHui YacTuLy NPW PacnpocTpaHeHUH B cpefie NPOAO/IbHOM U nonepey-

HOM BOJIHbI.

BOJIHbI - ... w

MEXAHUYECKWUE (YMPYIUE)

NPOLOJIbHLIE BOJIHbI — ...

. e S - - S - -

QICICIO)

MOMEPEYHbLIE BOJIHbI — ... o
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11. lpunoxceHue

1 — 06nacTb MOLE/MPOBAHUS LBHXXEHUS YaCTUL, BELLECTBA NPHU PacnpoCTpaHeHWH
NPOAOIbHOM U MonepeyYHON BOJHbI.

2 — KHOMKM 3anycKa W OCTaHOBKW MOLE/IMPOBaHUS ABUXKEHUS.

3 — BKJ/IOUYNTD /BbIKNIOYUTD NPOPUCOBKY JIMHUW MONOXKEHUS YaCTUL, B NMPOAOBbHOM
BOJIHE, AJ/IMHbI BOJIHbI U BEKTOPA HanpaBneHUs ABUXKEHUS YaCTHL.

OKPAH: 3xo0. UHTepdepeHums 3Byka
MHTEPAKTUBHAA MOJEJIb «3xonokauusa»

1 — Kopabsib C 3X0N0TOM, NepeMeLLaeTcs BNpaso /BNeBo

2 — cras pbi6

3 — Kkut

4 — T1abno 3xonora, CHHUM LBETOM 0DO3HAUEH UCMyCKaeMbli 3BYKOBOM MMMNynbC,
KPacCHbIM — OTPAKEHHbIM OT JHA, CTau PbIb WK KUTA, B HUXKHEN YacTh Tabsio npuee-
[leHa BpeMeHHas LKana B MC

5 — ocTaHOBMUTb / 3anycTUTb ABUXKEHHE Pbib U KKUTa

B Mogenu ckopocTb 3ByKa B Boge npuHsaTa 1500 m/c.

9KPAH: CocTas agpa. U3otonbl. Anbda- n 6eta-pacnapg,

** «MEPUOL NMNOJIYPACNAAA» — mMofaenb paMOaKTUBHOrO pacnaga HebonbLow
rpynnbl aAep HEKOTOPOro BelecTsa C onpeeneHHbIM NepuofoM noaypacnaga.

1 — Mopenb pacnaga YacTuy Belectsa. [lepsoHadanbHo B 0bpasue Belwectsa 512 yactuu.
2 — uHaMKaTop pacnaga yactuu. KpacHbiM uBeTom o603HaueHbl HepacnaBluMecs Ya-
CTHUbI, CEPbIM — pacnaBLUHecs.

3 — CuUEeTUMK KOIMYECTBa HepaCnaBLUMXCS YacTHL,.

4 — vHaMKaTOp BpeMeHHW pacnaga.

5 — KHOMKM 3anycKa v OCTaHOBKU MOZESH.

6 — uucnosoe 3HaueHue nepuoaa nonypacnaga. MNocne Haxkatua CTOIN (octaHoBKa
MOJENN) MOXKXHO U3MEHATb nepuog nosypacnaga ot 512 egunuy spemenn go 99 840
c warom 256.

67

(o)
-
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17— Ta6n|4ua pacnaga 4actuu,. B Ta6n|4u,y BHOCATCA AaHHbl€ O KOJIH4eCcTBe HepacnaB-
LKXCA YacTul 414 MOMEHTOB BPEMEHHU, KpaTHbIX Nnepuoay nojypacnana.

(TIEPVIOZ, NONYPACTIADA

N,= 512

Y | O A B 4
ok || vzn | |2

N |491|470 0| 0| 0| 0

OKPAH: DHeprusa cea3un. fledekt macc. [leneHue aaep ypaHa

** «OEDPEKT MACCbI» — supTyanbHas Mmogenb ans onpeaesneHus gedekra macchbl
HEKOTOpbIX ferkux aaep. MNpeanaraertcs Ha ofHOM yallle BECOB «cobpaTb» SAPO NErKoro
3/IeMeHTa, a Ha BTOPYIO Hallly NOMEeCTUTb OTAe/ibHble HYK/I0HbI COBPaHHOro aapa U cpas-
HWTb Maccbl A4pPa U HYK/IOHOB.

SAIPO
‘He
OEDEKT
MACC “He
aLi
Li
1§C
1
@ m, =1,007276 a.e.m.

160
@ m,=1,008665a.e.m. 2

N-m,+Z- 2.015941 a.e.m,|
T |

4

1 — cnucok agep. Aapo Bbibupaetca Haxkatuem LB.

2 — yawa BecoB A8 cOopku BbibpaHHoro sapa. Ecnu sapo cobpaHo npasunibHoO, ero

macca BbiBoguMTCA B nose (4).

3 — yawa gns pa3MmeLleHUs OTAENbHbIX HYK/IOHOB.

4 — nHgukaTop Macchl cobpaHHoro siapa. Yucnoeoe 3HaueHne oTobparkaeTcs TONbKO

N5 NpaB1/ibHO cobpaHHoro sapa.

5 — uncnoBoe 3HaueHHe Macchbl HYK/IOHOB, MOMELLEHHbIX Ha yawy (3).

Ecnun Ha obemnx yalwax Becos pa3meLLeHbl O MHAKOBblE KOMOUHALMHW HYKJIOHOB, TO Npa-
Bas yallla Bcerja nepesellMBaeT (AAPO UMEET MEHbLUYIO MacCy, YeM OTAe/bHble HYK/TOHbI
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11. lpunoxerue

3TOro ﬂp,pa). Ecnv Ha vawax co6paHa pa3Has KOM6HHaLIMF| HYKJIOHOB, TO BECbI BbINOJIHAIOT

npoCTO€ CpaBHUBaHUE MaCC HYK/IOHOB.

11.4. OTBeTbl K 3ajaHUAM

MatepuanbHas To4YKka. KoopauHaTtbl ABUKyLLerocs Tesia

. la 7. Het 8.8 2 paza 9. 13 km 10. 4,4 km
YckopeHne
.3m/c? 7.0,05m/c? 8.0,4m/c? 9.19m/c 10. 28,8 m

3aKoHbl HbtoToHa. [encTBue pa3nndHbix cui
. yMeHbwunace 7.0,5m/c? 8.0,6 H 9.180H 10. 30 kH

3aK0H BCEMHPHOro TAroTeHUs
.1,9-10°H 7. YmeHbwutca B 12 pas 8. 8,75m/c? 9.2,45m/c? 10.2R

TpAMOSIMHENHOE U KPUBOJIMHENHOE [IBUIKEHUE
. 1,25m/¢? 7.YBennuutcae4pasa 8.20m/c 9.4500H 10. 20 H

Wmnynbe Tena. 3aKoH CoXpaHeHUst UMMY/bca
.45kr-m/c 7.8 3 pasza 8.2m/c 9.1,2m/c 10.0,72m/c

CB060OAHbIEe KonebaHns
.0,4m 7.2m 8.0,04 c 9.0,5Ty 10. YmeHblmnTcA B 3 pasa

FapmoHunyeckue Konebanuns. 3atyxatlyme KonebaHus
.0,2m 7.4c 8.0,04c 9.0,25Ty 10. B macne

BbiHy)kaeHHbIe KonebaHus. Pe3oHaHC
. Het 7. Het 8. PesoHaHc 9. [a 10. C nonesHbiM

BosiHbl. [1pofoibHbIE M TonepeyHble BOHbI. CeNCMUYECKUE BOJIHbI U LiyHaMu

.4m 7.20m 8.1,2m 9.12,5m/c 10.12m/c

3ByKOBble KonlebaHus. XapaKTepucTmku 3Byka. OCO6EHHOCTH 3BYKOBbIX BOJIH. Ciyx
. MHdppaseyk 7. Y nbTpassyk 8. YucTbivi ToH
. YBenuuunaco 10. Y ocHOBHOro ToHa YacToTa HauMeHbLuas

3xo0. NHTeppepeHUmns 3ByKa
.1,7Twm 7.2000 Ny 8.0,34m 9.680m 10. 300 m

MarHutHoe nosne. MarHuTHoe rose Toka
. Tak>ke Hanpago 7. Hanpago 8. Mo yacoeoi cTpenke
. Tok HanpaBneH BBepx 10. Bepxy

JlenctBrue MarHUTHOro noJisi Ha 3/IEKTPUYECKNI TOK
. N3 ceBepHoro 7. MonoxwutenbHbix 8. KHam 9. BHus 10. K Ham

WHAYKUMS M IMHAW MHAYKLMW MarHUTHOro noJs. leicTBue MarHUTHOIO oIS Ha rpsi-
MO¥ TOK. d1eKTpoaBuratesib. lpakTMdecKoe npuMeHeHne cuabl AMnepa
.Otcesepakiory 7.0,01Tn 8.0,24H 9. OpHopogHoe  10. B nepeom
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MarHuTHbIM NOTOK. 3NEKTpoOMarHuTHas MHAYKUUS

6. MepneHaUKYNSPHO IMHUAM MarHUTHOM UHAYKLMH
7. YBennuuncsa B 3 pasa 8. Yeenuuutca B 2 pasa
9. He uaMeHUTCS, OCTaHETCA paBeH Hyo 10. Bospocnu

ONeKTPOMarHUTHble BOJHbI. MHTEpdepeHUus cBeTa
6. OHW B3aMMHO NepneHAnKYNSAPHbI

7.150 m 8.20m 9. YBenuuutcs B 3 pasa 10. FaMmMa-n3nyyeHue
PagnoaKTMBHOCTb

6. yy-uacTuu HeT 3apsga 1. Slapa atoma renus 8. MoTok anekTpoHoB

9. J/1EKTPOMArHUTHOE U3/yueHUe BOJbLLIOK YacTOTbI 10. B sigpo atoma

CocrtaB sigpa. N3o1onbl. Anbda- n 6eta-pacnaj
6. 88 7.52 8. KonnuecTteo npoToHoB 9.228 10. B-pacnag

3Heprusa cBssu. [lepeKT macc. JeneHune sgep ypaHa
6.3ud4 7.4,88-10"«r 8.1,43- 107" Ok 9. OHW NPUMEPHO paeHbI
10. Ha aTOMHbIX 3/1€KTpOCTAHLMUAX
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LOna 3anvcu
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Cepus «HATNAOHAA LLUKOJIA»

NHTepakTHBHOE yuebHOE nocobue
«HATNTAOHAA OU3NKA.
®uaunka. 9 knacc»

WNnes nocobus — KydpsBueB A.A., LLlanoB B.Jl.
CueHapuu 1 gusaiH uHTepakTMeoB — KyopsBueB A.A.
[u3aiiH 1 xypokecteeHHoe ocpopmnerne — JemosHoBa /1. B.
Nnnoctpaumn — femesHoBa J1.B.
XynoXkecTBeHHbIN pegaktop — JemesHoBa J1.B.
ABTOpbI 3afaHui — 3acnyeHHblH yunutens Poccuiickon Pepepaunu fpomuyeBa O.H.,
KaHaMaaT oM3nKo-MatemMatueckux Hayk — bobowura C.b.
Pepaktop — JloHyoBa I A.
Koppektopbl — CadoBrukoBa H.C., MBaroBa JI. /.

© 000 «3Jk3ameH-Mepgua». Bce npaea 3awuileHbi.
Poccus, 107078, r. Mockea, HoBas bacmaHHas, g. 18, ctp. 5
Tenedpon: +7 (495) 641-00-39
www.examen-media.ru
WWW.3K3aMeH-Meaua.pd
e-mail: info@examen-media.ru

© 000 «Mzpatenpcteo « IK3AMEH». Bce npasa 3awmweHbl
107045, Poccus, Mockea, Jlykos nep., 4. 8
TenedoH/®Pakc (495) 641-00-30
www.examen.biz
E-mail: info@examen.biz

© 000 «Design group « YELLOW». Bce npasa 3aLuyuuieHbl
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