














7. JlabopamopHeie pabomel

MnoTHoCTb, Macca, 06bEM
OI'IDE,EI.EJ'IEHVIB MJI0OTHOCTW BELLECTBA
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Bo3MOXKHO npUMeHeHHe WHTEPAKTHBHbIX nabopatopHbix paboT AN NPOBEPKH cTene-
HH YCBOEHHWS TEOPETUYECKOro MaTepHasa yuebHoH nporpammbl.

B nocobusx BO3MOXKHO UCNOIb30BaHWE OJLHOTO U TOrO K& TEMaTUYECKOro 3KpaHa Aisi
pasHbix yuebHbix uenei. Tak, Hanpumep, TeMatuueckui akpaH «Onpenenerue yaenbHom
TennoémkocTu sewectea» (nocobue «HATTIAOAHAA OU3UKA») moxHO ucnonb3osatb
nns nabopartopHbix pabor:

1. «MN3mepeHue yaenbHoOM TENTIOEMKOCTH BeLLECTBAY;
2. «M3mepeHue yaenbHoOM TeNIOTbI NAABAEHUS JibAay;
3. «CpaBHeHue KoiMuecTBa TenioTbl, OTAAHHOE TEJIOM U NOJIyYEHHOE BOLOMY.

Mpenopaeatenb MoXeT chOpPMUPOBaTbL NYTEM BONPOCOB M OTAE/bHbIX 3afaHui pabo-
umnii IMcT nabopaTtopHoi paboTbl, 0Opa3sel, KOTOPOro nNpeacTas/eH B pasgene «3n13onbl
ypokoB» (Pusunka. UamepeHue yaenbHON TENNOTbI NNABNEHUS NbAa).
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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 IKCNEPUMEHMASbHBIE 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 KOPPEKL U 3HAHUN

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 ABNAIOTCS 3aKPbITOM (POPMOK TECTOBbIX 3af,aHWi 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)? @)
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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.
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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.

QICICICICIC!

Aa
=]
S
@

@ 2

Pacuémnele 3a0ayu — pns vx pelenus TpebyeTcs, Kak NpaBuio, UCMOMb30BaHWe
MaTeMaTM4YecKoro annapara, C Noc/iefyioWwuM NMCbMEHHbIM aHaJIM30M XOa PeLleHus 3a-
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8. 3akpenneHue, KOHMPOAb U KOPPEKYUS 3HAHUL

Aayu. B noco6buu npenycMoTpeHa BO3MOXKHOCTb MMCbMEHHOIO aHa/lM3a peLlleHnUa 3aa4 y

LOCKH, Ucnosnb3ys pyHKuMio «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
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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 ?|
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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

meTp (M) — eauHuLa |

Kunorpamm (Kr) — eanHuLa —
€
Maccs!
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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.

8.3. UHTepaKTUBHbIE 3ajaHUA
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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 TemaTuueckux aKkpaHax ¢ 3afaHusMu, TPeOYIoWMMKU BBOL YMCNa, NPEeSyCMOTPEH
BUPTYaJIbHbIN KanbKynatop. s Toro utobbl KanbKynsaTop NOsSBUICA, HAXKMUTE Ha CTPOKY,

KyOa XOTUTe BBECTH YMUCIIO. nepeMecTMTb Ka/IbKyNATOp 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.




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

AJepeBo Oz1a68neHuss — 370 3aroNOBKU TEMATUUECKUX MOLY/IEN U COOTBETCTBYIOLLUX
MM 3KpaHOB.

PepakTMpoBaHMe 3aronoBka aKTMBHOIO TeMaTMYECKOro 3KpaHa OCYLLEeCTBASeTCS
CTaHAapTHO.

Muruamiopa memamuyecKko20 3KPaHa 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 nee 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 ypoBerso Bonwe v Ha ypoBers Huxice — 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 Hap TekylwuMm moayneMm. Ecnu Haxkatb kHonky Ha ypoBers
HUdCe, NoBON TeMaTUUeCKU aKpaH nepelaeT B npenblayLLMii MOAYAb U 3aWMET nocnes-
Hee MeCTO B CMMCKE 3KPaHOB.

1t ¥ Knonku BBepx v BHU3 — W3MEHSIIOT NOJIOXKeHHE IoBOro TeMaTHYecKoro Moayns
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 Ydaaume o6bekm — npvBoamMT K yaaneHUIo Bblie/leHHOro TeMaTHYeCKoro
akpaHa 13 gepesa OrnaeneHus nocobus.

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

9.1. PepaKktupoBaHue 3KpaHa

Pexxum PedaxkmupoBame iMeeT CBOIO NaHe b UHCTPYMEHTOB:

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

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

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

E2




9. KoHcmpykmop

2. Pepaktupyiite Te 0ObeKTbI, KOTOPbIE B CKPLITOM pPeXUMe By ayT NOABAATLCS HA IKpaHe
WK YAANsSTbCs C 3KpaHa.
KHonka Jo6aBumb 06bekm — no3BoNSET CO3AaBaTb 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 nonb3osatens Ha 3kpaH Kow-
CmpyKkmopa.

9.2. ®opMmupoBaHMe HOBOIro TeMaTU4YECKOro aKpaHa

WUcnonbays llaHens uncmpymerHmoB Ne 2, co3paiTe HOBYIO TEMY U HOXKMWUTE KHOMKY
PedaxkmupoBame. Ha u1cCTbil TUCT TEMATUUECKOTO 3KpaHa MOXHO [06aBUTb pasfudHble
obbekTbl. 15 aToro Haxkmute Jo6aBums 06bekm v B crivcke BbibepuTe TUN 0ObeKTa.

Texcm — B none OKHa NOABNAETCSA 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 noseasieTcs 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-

(o)




9. KoHcmpykmop

»Kallero Ha OCHOBHOM JIMHEWKE BPEMEHW HECKO/IbKO KaApoB (aHMMaLMs UnM 3BYK), a Tak-
ke ans Buaeo (chain B popmate FLV) aBToMaTHueckH co3paétcs naHenb ynpaeieHus Npo-
urpbiBaHveM, cogeprkawias kHonku MYCK /MAY3A /CTOI.

Baokcrio! B nmeHax 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 KHonkKy 3akpeimb pedakmupoBarue.

B okHe KoHcTpykTopa nosBatcs MUHWaTIOpbl CHOPMHUPOBAHHbIX TEMAaTUUYECKHUX IKpa-
HOB.

IV XXKMBOTHbIE

— KOHCTPYKTOP
Bmo

4. Orepaain ypox

.ﬁ HArN9aHASI BUOJIOrUS i!ﬂmh
(-]
a

-

e cocemn

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

| 5. Monosoe u Gecronoe pasuroxerine
L— 6. Biaw Gecnonoro paswwoxena

L2 3 el ACN

4
|35 )

8. Knwesononocisie (2)
1. 0c0GeHHoCTI rvape




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.

BrumaHue! 3arpy3nTtb MOXXHO 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.
| 36 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

37
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10. 3nu3006! ypokoB

1. [lns 3TOro Hy>KHO pacTaHyTb rpaduk B @ pa3 ot ocv Ox, Npu HEOOXOLUMOCTH OTPa3UB
€ro OTHOCHTEJIbHO OCH abuucc.

. D

2. CMecTUTb NONYYMUBLLMICA rpachuK 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, “
TJIE a, b, ¢ — TPOU3BOJIbHBIE YACTIA, MTPUYEM a # 0 o7
_ _ b\?, dac—b* &
TPAGUK DYHKLIMN yfax2+hx+cfa(x+z) +347 ~TIAPABOSIA
KOOPAMHATI b
B£‘>MMHb| ( 2Z; 4112;172) OCb MAPABOSTBl * =75,
NAPAEOJTb
‘ ’ az-lol\\I-FI\\I?IO\IISI\\IHI)
x 5 0 5 10
\ L[/ S s o R
[ ‘
_ 5 0 5 10 =
O/ C | | Lrrrrrtt ‘ [N
! X Aa
y=2-x2+ 0 -x+(0)
@
»
~~,
2 7) @
]
y=2 -(x + 0 ) -0 5 ® :
= 3
nepsas nosvuua a=2, b=0,c=0
KeapgpatuuHas dyHkuus
paduk kBagpaTUHHON GyHKLMK (2)
KBAOPATUYHAS GYHKLINS — 3TO GYHKUMS BUOA y=ax’+ bx+c, «
TIE a, b, ¢ - TPOU3BOJIbHLIE YACTIA, MTPUYEM a # 0 o7
FPADVK OYHKLMN y=a?+br+c=a (x + 2%) + 4“2; B APABOMA @
KOOPAMNHATI b
B£‘>MMHb| (,2%; 4@2; bz) OCb MAPABOSTBI * =75,
NAPAEOJTb
‘ ’ a=-:0|\\I-Isl\\lcl)lo\llsl\\lul)
d
| -10 5 0 5 10
W\ bzllHlllHHlHllH‘b”
\ ALY \
\ _10 El
Cc = | [ | [ I/\l)l [ | [ |
) w Aa
N = 9 -x24 x +
R y 2 X 8 X ( 0 )
\ = D -
(N O O O A | T 2 @ "_J
y=2(x+ 2 |- 8 @ 3
==, 3

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

2




10. 3nu3006! ypokoB

KeappatuuHas dpyHkums

paduk kBagpaTNHHON GyHKLUMN (2)

=5

KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c,
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 nosvuusa a=2, b=28,c=4

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

THUUYHOM PYHKLMMK.

Hanpumep, f(x) = —2x*+8x+ 2, f(x) = 1>+ 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

E2




10. 3nu3006! ypokoB

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

Paboma ¢ mecmamu [N (¢ 1 no 6).
MoxHo pacneuvataThb (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NpPOBEPUTb Y JOCKH
(E%)): camo- unu B3anumonposepka.

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.

40
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10. 3nu3006! ypokoB

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.

(o)
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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 6e3onacHocmu. 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.

2




10. 3nu3006! ypokoB

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

(=)
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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: HenoABuW>XHOe, nonynoasuXXHOe,
noaBU>XHOeE. nOCﬂe,D,HMIjI TMN CoegUHEHUA Ha6mop,aeTc;| B CyCTaBax. J1o obecneunBaeT
NOABUXKHOCTb KOHeYHOCTEMN.

PaCCMOTpMM CTpOeHHUe 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

(51 )
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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

g

52
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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-

()




10. 3nu3006! ypokoB

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.
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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

(50 )




11. lpunoxerue

11. NMpuvnoxxeHue

- s s ©
g~ WN -~ O

PN AN =

11.1. NMepeyeHb UHTEPAKTUBHbIX NOCOOUI NO GU3UKE U aCTPOHOMMUU
cepun «HarnsapHas wKona»

®uauka. 7 knacc
®uauka. 8 knacc
®uaunka. 9 knacc
DNeKTPOMarHuTHbIE BOJIHbI
leomeTprueckas U BONHOBas ONTUKA
KsaHToBas dpmanka
ApepHas cdousmka
KuHemaruka v fMHaMuKa. 3akoHbl COXpaHeHUs
Cratuka. CTO
. MexaHuuecku1e konebaH1s 1 BOMHDI
. MKT 1 TepmopuHamuka
. DNeKTpoCTaTHKa M 3NEKTPOAUHAMMUKA
. NocTosiHHbIM TOK
. MarnutHoe nosie. dneKTpomMarHeTuam
. ActpoHomus. Jeontouus BeceneHHol

12.2. CopepxaHue gucka «MexaHu4ecKue KosebaHus U BOJIHbI»
YcnoBHbIe 0603Ha4YeHUs

JlononiHuTe IbHbIe MaTep1asbl K 3KpaHy
1+ — MHTepakTUBHas Mofesb
— Tabnuupl

@, — yBeJsiMyeHue (*)paFMeHTa, AONONHUTENNIbHaA MHq)OpMaLLMFI

NHTEepaKTUBHbIE 0OBLEKTLI Ha IKPaHe
&) — uHTEepaKTHUBHOCTb

&, — anumaums

L)
TabauLibl KO BCEM TEMATUYECKUM IKpaHam
1. DU3nUecKHe NOCTOSAHHbIE

— 3D-mopenb

2. Mpucrtasku CU gns 0603HaUeHUs KpaTHbBIX U AO/bHbIX eAHHUL,

Ne akpaHa TemaTHueckuii Mofynb / 3KpaH

1 CeobopgHble konebaHus @‘)

gf” MpY>XMHHbIA MasiTHUK

2 KuHemartuka konebarenbHoro asrxeHus (1)

2.1 B3anMocBs3b BpaluateibHoro U KonebarenbHOro ABHKeHUH @‘)

[=5=]

2.2 AHanorus MeXAy BpawatesibHbIM U KonebarenbHbIM ABUXKXEeHHUeEM [\;‘:O

2.3 KooppuHarta, ckopocTb 1 ycKopeHHe

57
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11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
2.4 HepasHomepHoe ABi«eH1e NpH koneBaHusx MasTHUKa y¥
2.5 padpuk konebartenbHoro npouecca (1) (; 0
2.6 lpachuk konebatensHoro npouecca (2) f{o
2.7 Mpachuku KonebaHuH AByX LWAPOB HA NPYXKHUHE gf‘

3 Kunematuka konebarenbHoro asrxeHus (2)
3.1 CropocTb konebatenbHoro npouecca 13
3.2 YckopeHue konebatenbHoro npouecca (i,
3.3 CwmeluieHre 1 ckopocTb MasTHUKa £
3.4 CmMelLeHWe 1 yCKopeHWe MasTHUKa t‘{"o
3.5 apMoHHuyeckue Konebanus
3.6 MpHMepbl FapMOHUYECKOTO ABUXKEHHS E‘J"o
3.7 lMeprop MaTeMaTMyecKoro MasTHUKa (\/Jo
4 JuHamuka ceobogHbIx konebatuii (1)
4.1 CsobogHble konebaHus rpysa Ha npy>KuHe
4.2 Meprog koneBauii Tena Ha npysxue ¥
4.3 UYacToTa koneBaHuii MasiTHUKOB Ha npyxuHe ¥
4.4 3aBHUCHMOCTb YacTOTbl KoNebaHHit rpy3a Ha Npy>KUHe OT Macchl ¥
4.5 PesynbTupylowas cuna fj]"'o
4.6 Kone6anus npyswHbi ¢ rpysom £,
#ﬁ Mpy>KWUHHbIA MasTHUK
5 JuHamuka ceobogHbIxX Konebauii (2)
5.1 Konebanus matematuueckoro MasTHuka (3,
5.2 Mepuon konebaHuit MaTemaTUyeckoro mastHuka (1) #jf%
5.3 Mepuon konebaHWit MaTeMaTUYECKOrO MasTHUKa (2) #ﬁ
5.4 3aBUCHMOCTb nepuopa KonebaHHit OT AHHbI MasTHUKA %
5.5 OnpepeneHme yCKOPEHHS g C NOMOLLbIO MasTHHKa yF
5.6 MapaMeTpbl, BAHSIOLME Ha YacToTy KonebaHHit MasTHIKa xf%
5.7 CeobopgHble konebaHus fj]o
5.8 Ipacbuk konebauit MasTHUKa %
#ﬁ MpY>XUHHBIA MasTHUK
6 JvHamuka cBobofHbIX KonebaHwii (3)
6.1 MasTHHK Dyko f:i]o
6.2 MasTHuk DYKO Ha pasHbIX WHUpOTax §‘)
6.3 Cnoskeue konebaHuii Tena B AByx HanpasneHsx yF
6.4 Durypbl Jluccaxky npu CIOXKEHUHU ABYX KonebaHwi #ﬁ
#ﬁ MpY>XMHHBIA MasTHUK
7 LnHamuka cBob6oaHbIX KonebaHui (4)
7.1 MpespalueHre aHeprun npu cBoboaHbIX KonebdaHUsX
1.2 MexaHuyecKas aHeprus rapMOHUUYECKHX KonebaHui

E2




11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
1.3 Pabora sHewwHei#t cunbl £3,
1.4 MpeepalueHns aHepruun B konebarenbHom npouecce (1) t‘{"o
7.5 MpespalueHns aHepruun B KonebatenbHoM npouecce (2) fj"'o
1.6 MpeBpalieHre MeXaHUUECKON 3HEPrhKn Npu KonebaHHax gﬁ‘
#:g; MpY>XMHHBIA MasTHUK
8 JvHamuKa cBoboaHbIX KonebaHwii (5)
8.1 3aryxaHue konebaruii Tena Ha npyxxuHe #f,t-
8.2 3aryxarowue KonebaHus Tena Ha npyxuHe #f,t-
8.3 BusiHue Ko3ahhruMeHTa 3aTyXaHUs Ha aMMIMTY Ly U Nepuos gﬁ‘
8.4 MexaHuueckas aHanorus konebaHuii rpysa Ha npy»uHe
8.5 ®asza konebannit (T,
#ﬁ Mpy>KWUHHbIA MasTHUK
9 KonebatenbHas cucteMa nop, AeACTBUEM BHELIHHUX CHI
9.1 Cratudeckoe cmelleHne
9.2 M3mepeHue Macchbl Tesla No CTaTUYECKOMY CMELLEHUIO
9.3 [evicteue cun Tpenus B konebatenbHol cucteme (1)
9.4 [evicteue cun TpeHus B konebatenbHol cucteme (2)

#ﬁ MpY>XUHHBIA MasTHUK

10 BoiHypeHHbie konebanus. PesoHanc (1)

10.1 KonebaHus B cucTeMe, rae HeBO3MOXeH pe3oHaHc (1)

10.2 KonebaHus B cucTeMe, rae BO3IMOXEH Pe30HaHC

10.3 BbiHy>kaeHHble KonebaHus fj"'o

10.4 CeobopgHbIe W BbIHY>XAeHHble KonebaHus f\i o

10.5 CBoBOAHbIE U BbIHYXKAEHHbIE KoneBaHus x¥

10.6 MeToapl KOMNEHcaLUuK NoTepb 3HEPr1K @"’O

10.7 KonebaHus B cucTeMe, rae HEBO3MOXKEH pe3oHaHC (2)
11 BbiHy>xaeHHble KonebaHus. PesoHaHc (2)

11.1 SlBneHue pesoHaHca

11.2 Pe3soHaHC B MexaHHueckux npubopax 0

11.3 CpaBHeHH1e YacToTbl MEXaHMYEeCKHX KonebaHui #:g;

11.4 PesoHaHc MasTHUKoB (1) T 0

11.5 PesoHaHC MasTHHKOB (2) ¥

11.6 Mogenb pe3oHaHca NpH NpbKKax Ha JOCKe #:g;

11.7 MpuMepbl pesoHaHca f:f]

11.8 PesoHarcHble kpusbie (3,
12 BonHosoit npouecc

12.1 MopckHe BosHbI

12.2 MpuHumn MNolireHca fj]"'o

12.3 Tunbl BosH {

)

&2




11. lpunoxerue

Ne 3kpaHa Tematnuecknii Mopynb / aKpaH
12.4 Kpyrosas BosiHa Ha NOBEPXHOCTH BOAb! 2%
12.5 Mnockwe Bonkbl T3,
12.6 MonyuyeHWe NNOCKMX BOAH f:f],o
12.7 Mnockas BonHa B BO3ayxe #:g;
1% TlonepeuHble 1 NPOAONbHbIE BONHbI
13 BonHoBoii npouecc. [1pofonbHble BONHbI
13.1 MexaHuWueckue BoHbI
13.2 Sneprus BonH T

13.3 Mol HOCTb BOSHbI f\/
13.4 UnTercueHoCTb BoHbI (T
13.5 YMeHblLeHHe aMNUTYAbl KPYTOBOWH BOJHbI f:i]'o
13.6 YMeHblueHHe aMnauTyabl crepuueckoit BonHbl £,
13.7 MexaH1uyecKH1e BOJHbI
13.8 MpoponbHble BONHbI
1% Tlonepeutble 1 NPOJONbHbIE BO/HbI

14 Monepeunbie sontbi (1)
14.1 MonepeuHble BOJIHbI B TBEPLOM Tene
14.2 Mogenb BOSIHbI B TBEPAOM TEJIE U B XKUAKOCTH
14.3 MonepeuHas 1 NPofONbHas BONHa yF

#‘ﬁ, I'Ionepequle M NPOAOJIbHbIE BOJIHbI

15 Monepeunblie BonHbI (2)
15.1 Mogenb nonepeyHom BOHbI
15.2 Cunbi, felicTaytolime Ha anemeHT cTpyHbl (50
15.3 BosHa B cTpyHe C pa3HbiM HaTshKeHHeM 4
15.4 CropocTs BosHbl B cTpyHe (0,
15.5 CKOpOCTb PacnpoCTpaHeHHs BOMHbI M IHHeHast NIOTHOCTb CTPYH y ¥

gf‘ MNonepeuHbie ¥ NPOLOJbHbIE BOSHbI

16 Monepeutbie sostbI (3)
16.1 MonepeuHble ceficMUYECKHe BOHDI B MaHTHK 3eMau
16.2 3emnerpsicenme (G,

16.3 MpoucxoxaeHue celcMuueckux BoH £

16.4 PacnpocTpaHeHme CeNCMUIECKHX BOH (3
<%
16.5 AHann3 pacnpocTpaHeHH1s cellcMMuecKux BosH £
=
16.6 Lynamn (2,
16.7 CelicMuuecKHe BOSHbI

#‘ﬁ, I'Ionepequle 1 NPOAOJIbHbIE BOJIHbI

17 Meproanueckre BONHbI
17.1 MpoaonbHble rapMOHUYECKUE BOJIHBI B rase
17.2 JluneliHo-nonsp130BaHHble NoONepeyHbie rapMOHUYECKHE BOSHbI

K2




11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
17.3 Monspusatop
17.4 CospaHne NOBEPXHOCTHbIX NEPUOANYECKUX BOJH
17.5 BesiMumHbI, xapakTepuayloLme BoHY E‘J"o
18 OtpakeHue sosH (1)
18.1 OTpaskeHHe NPOA0IbHON MEXaHUUYECKOM BOJTHbI B MPYXKHHE
18.2 OTparkeH1e nonepeyHoN MexaHW4YeCKOoH BOJHbI B WHype (1)
18.3 OTparkeHue BOJH @"O
18.4 MpoxosKaeHWe BOJHbI MO CTPYHE U3 pa3HbiX MaTepuasos gf‘
18.5 BosHa B CTPyHe C 3aKpenéHHbIM KOHLIOM E‘J"o
18.6 OtparkeHue nonepeyHon MexaHUUYeCKoW BOJHbI B LWHYpPE (2)
18.7 BosHa B CTPyHe C He3aKpen&HHbIM KOHLIOM T
18.8 OTpaskeHne BONHOBOrO MMNy/bCa B LHYpe 5%
19 OtpakeHue BoJH (2)
19.1 MoBepXHOCTHbIE BOJHbBI HA BOAE NPH ABUXKEHUU KOpabns
19.2 MonyueHHe NNOCKON BONHbI NPH OTpaskeHH %
19.3 3aKOH OTpaXKeHHUs BOJH fjﬂo
19.4 MpuHuun MNokreHca 1 oTpakeHWe BOH f; 9
19.5 DPOHT BOHbI NPH OTPaKEHUH 3
20 Mpenomnenue BosH
20.1 MpenomneHue BOMH Ha rpaHuLe ABYX Cpeq f:ij,o
20.2 MpenomneHue NOCKO# BONHDI %
20.3 Wamenenme ckopoctu g%
20.4 N3MeHeHH e A7MHbI BOMHbI 3%
20.5 3aKoH npesiomneHms BONH (T,
20.6 MpuHuwmn TNolireHca v npenomMneH1e BOH @"O
20.7 [lcnepcuu 1 NornoLLeHns BoMH @"O
21 WHTepdepeHLHs BONH
211 Untepcbeperums sonH T
21.2 WHTepdepeHLms rapMoHHdeckux BoaH (3,
21.3 CnoxeHue BOJH @"O
21.4 CnoxeHue NpOCTbIX FapMOHUYECKUX KonebaHui gjﬂi‘
21.5 MHTepcbepeHLMs BOSH (CNIoKeHHe BOMH Ha rpadbuke) %
21.6 UHTepdepeHLms BOH Ha Boge @"O
21.7 KapTuHa HHTepdepeHLMH BONH Ha MOBEPXHOCTH BOAbI 3%
22 JDdbpakuus BonH
221 Dudbpaxums BonH @"O
22.2 MpuHuwmn Molirexca v audpaxums f\/?
22.3 Dincbpauns BonHbl Ha Lwenn yF

(61 )




11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
22.4 MpHHLUMN cynepnosuumuu fj{o
22.5 Cnosketue BonH y¥¥
22.6 JlBivKeHHe BONHOBbIX MMMY/IbCOB B LUHYpe ¥
23 Crosuve Bontbi (1)
23.1 Ob6pasoBaHue CTOAYEN BOHbI NPH OTPaXKEHHH
23.2 Bo3HMKHOBEHMe CTOsUEi! BOMHDI B CTPYHe 3%
23.3 Crosune BonHbl T3,
23.4 Crosuas BonHa f\jj"o
23.5 Y3nbl n aHTHy3bI cToAuei BonHbl (0,
24 Crosume BonHbl (2)
24.1 Mogp! konebanuii (1)
24.2 Crosuas sBonHa 8 ctpyHe (0,
24.3 FapMOHHWKH CTPYHbI fj{o
24.4 Moapi konebanuit (2)
24.5 YacroTta ceobogHbIx KonebaHui fjﬂo
25 3sykoBbie BO/HDI (1)
25.1 MHdpa3ByKoBble BONHDI
25.2 Nuanazo urcbpaseykosbix sonH {5,
gf‘ JxonoKauus
26 3syKoBble BO/IHDI (2)
26.1 3ByKkoBble BoAHbI (1)
26.2 3syKoBble BOJIHbI (2) @"O
26.3 Pa3nuuHble MCTOUHMKM 3BYKa yF¥
gf‘ IxonoKauus
27 Cnyx (1)
27.1 Hapyxroe yxo (G,
27.2 CTpyKTypa 4eNnoBeyeckoro yxa fj{o
27.3 CrpoeHue yxa ggfk
27.4 YwHas cepa
217.5 Cnyx fj{o
21.6 Nuanazon uacTot uenosedeckoro cnyxa (i,
#ﬁ IxonoKauus
28 Cnyx (2)
28.1 Bbicota 3syka (0,
28.2 ToH 1 uacToTa 3ByKa 2%
28.3 WMayueHue fManasoHa 4acToT 3BYKOBbIX BOMH ¥
28.4 3aBUCHMOCTb 3BYKa OT HacTOTbl ¥
28.5 CropocTs 3Byka 1 ckopocTh caeta iy,
28.6 CKOpOCTb 3ByKa B rasax, >KMAKOCTAX U TBEPAbIX Tenax fj{o

62
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11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
28.7 3ByK B rasax u B Bakyyme g%
28.8 [L.nvHa 38yKOBOM BOMHbI fj{o
gjﬂi‘ JAxonoKauus
29 Cnyx (3)
29.1 3ByKOBbIE BOJIHbI
29.2 UHTepdhepeHLUs 3BYKOBbIX BOJTH fj{o
29.3 UHTepdhepeHLMs aKyCTUHECKHUX BONH fj{o
29.4 [Nudcbpakums 3ByKOBbIX BOSH f:i]o
29.5 PesoHaHc fjﬂo
#ﬁ JxonoKauus
30 Cnyx (4)
30.1 Crosuas BonHa u pesoHaHc {3y,
30.2 Cai3b Mex/ly BbICOTOM 3ByKa CTPYHbI U €8 ANuHOM 2%
30.3 UYacToTa konebaHuii ctpyHbl £
30.4 MosepxHocTb nocTosHHo# dasbl (3,
#ﬁ JxonoKauus
31 Cnyx (5)
31.1 Y nbTpa3ByKoBbIe BO/HDI
31.2 [lnanasoH ynbTpa3eykosbix BosH [
31.3 Cnyx »MBOTHbBIX fj{o
31.4 MpHMepbl HCTOYHWKOB Y/IbTPA3BYKOBbIX BOJIH
31.5 3xo &y
31.6 Ixonokauus "
31.7 JleTyyas Mbiwb Ha oxoTe ftgo
31.8 MpumeHeHue ynbTpaseyka (3,
gjﬂi‘ Jxonokauus
32 Adbcpext Lonnepa (1)
32.1 HenoasuKHbIM UCTOUHKK CUrHaNa 1 NPUEMHUKM
32.2 [LBU>KYLLMIACA MCTOUHUK W HEMOABH>KHDIE MPUEMHUKH
32.3 Ckopas NoMolLLb KaK NOMBH>KHbIN MCTOUHHUK 3BYKa f:{o
32.4 [LBU>KYLLMPACA UCTOUHMK 3BYKA f:{o
32.5 MonBH>KHbIM MCTOUHUK 3BYKA AN HENOABHXXHOIO HabnopaTens gjﬂi‘
32.6 Sdhehexr Jlonnepa Ans ryaxa napososa ¥
32.7 M'ynoK Ha BpalaloLeics nnaHke #ﬁ
33 Adbcpext Lonnepa (2)
33.1 HenoaBuKHbIM UCTOYHKK U OBUXKYLLUECS MTPUEMHUKHU
33.2 HenoasusKHbIl HCTOUHKK 3BYKa ANSt NOABWKHOIO HaBniopaTens ¥
33.3 W3meHeHMe AnMHbI BOAHbI NpH ABwkeHnH Habniopatens T3,

=




11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
33.4 OrcytcTeue acppexta onnepa fj{o
33.5 [JBrKyLLMecs UCTOUHUK 3ByKa M HabnogaTenb TE{O
34 ekt flonnepa (3)
34.1 ®opMyna 4acToTbl 3ByKa NPH BHKEHHH HCTOHWKA 1 NPUEMHUKa 3%
34.2 JleTyume Mbiwm @"O
34.3 MpumMeHeHwe achchekTa Jonnepa @"O
34.4 MU3mepeHue ckopocTu @"O

34.5 Scpcpext fonnepa (T,

35 AdbdekT Aonnepa (4)

35.1 3BYKOBbIE BOJIHbI NPH Pa3NIMUHON CKOPOCTU ABHXKEHUS CTOUHUKA
35.2 Mopma ¢hpoHTa UMNyIbca fjﬂo
35.3 BonHoBoW chpoHT 3ByKa npu nonéte camonérta #ﬁ
35.4 06nacTb CNLILIMMOCTH 3ByKa OT NPONeTatoLLero camonéra ¥
36 Tem6p. pomkocTb 3ByKa (1)

36.1 Tembp 3ByKa

36.2 Tembp @"O

36.3 M3BneueHue 38yKa C NOMOLLbIO BYTbINIOK C BOAOM E‘J"o
36.4 Crosune 38yKoBble BOMHbI B Tpy6e (T,

36.5 Crosuas BonHa B Tpybe y¥¥

36.6 BueHMs npu COXeHHH 3BYKOBbIX BOH # ¥

36.7 UYacToTa Buenmii ¥

36.8 Crosumre 3ByKOBbIE BOJIHbI B lyXOBbIX MHCTPYMEHTaxX @"O

36.9 3xo0 v pesepbepauus {7,

37 Tem6p. pomkocTb 3ByKa (2)
371 Horta «nsi»
37.2 3ByKOpA[, Ha KNaBWLax posns fj{o
37.3 3BYyKH, NPOU3BOANMbIE CUHTE3ATOPOM yF¥
38 Tem6p. 'pomkocTb 3ByKa (3)
38.1 POMKOCTb 3ByKa. YpOBEHb MHTEHCHBHOCTH 3BYKOB
38.2 SHeprus, rPOMKOCTb M aMNIUTYAa fj{o

38.3 3ByK 1 aHeprus ¥

38.4 MHTeHCHBHOCTD 3BYKOBOIt BO/HBI M Nepeaaua aHeprin (3,
38.5 VHTEHCHBHOCTb 3BYKa Pa3/IMUHON MOLLHOCTH y ¥
38.6 Kak oLLyLLaeTcs HHTEHCHBHOCTb 3BYKA Pa3/uHON YacToThl yf
38.7 VHTeHCHBHOCTb 3ByKa B BO3AyXe 3%

39 Tem6p. 'pomKocTb 3ByKa (4)
39.1 Benbi v geunbenbl @"O
39.2 Mp1Mepbl pasfiuuHbIX ypoBHeH yma s
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11. lpunoxerue

Ne akpaHa Tematuuecknii Mopynb / aKpaH
39.3 DleunBenbl npu ycunenuu 3syka yf
39.4 Tpachik 3BYKOBOW BOMHbI BO BPEMS! NeHHS 1 CBUCTa %
39.5 JAuanason yenoseueckoro cayxa (v,
40 Tem6p. pomkocTb 3ByKa (5)
40.1 AchheKTUBHOCTb FPOMKOrOBOPHTENS f:iio
40.2 Kak noBbICHTb aKyCTHKY CLieHbI f:i{o
40.3 Bpen wyma f:i{o
40.4 LLiymHas okpysatoLias cpeaa f:i{o
40.5 3almTa opraHos ciyxa f:i{o

11.3. UHTEepaKTUBHOCTb B NOCOGUM

B onucaHuu HWHTEPaKTUBHOCTH LB — neBas kHoMka MbiLu.

TEMbI: «CBoOoaHble KonebaHusa», «<KnuHemartuka Kkoneb6arenbLHOro asuxe-
HUs», «JMHaMnka ceo6oaHbIX kKonebaHunii», «<KonebaTenbHas cuctema nog,

AeiCTBMEeM BHELLHUX cun», «BbIHy)XXAeHHbIE kKonebaHus. Pe3oHaHC»

** ([IPY>KUHHbBIA MAATHUK»

—60+
—80+

)
}
X, CM

80

m =500 1
k= 10 H/™

»= 10H
=
») (

1— LapHK, COBepLUaiOLU,MI:i rOPU3O0HTa/bHble KonebaHus Ha npy>XHUHe, WapruK OTKNO-

HAETCA BNeBO UK BNpaeo, konebaHus 3anyckaroTca KHOMKOM «3».

2 — obnacTb NocTpoeHus rpadmka KonebaHui.
3 — nyck/nay3a konebaHuii.
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11. Mpunoxcexue

4 — octaHoBHTb KoneBaHus, cOpoCcHTb Taimep, yaanuTb rpadmk, NepPesecTH Teso B
HayasibHOE MOJSIOXKEHHE.

5 — BKAIOUMTb /BbIKNIOYHTD OTOBPasKeHHe BEKTOPOB CKOPOCTH, CHJIbl U YCKOPEHHS BO
BpeMs KonebaHui.

6 — Macca, >KeCTKOCTb M BEJIMUMHA CUJ/Ibl TPEHWA NP KonebaH1sX, yCTaHaBIMBaOTCS
HaXKaTWeM Ha COOTBETCTBYIOLLEE 3HAYEHHE.

TEMbI: «3BYyKOBbI€ BOJIHbI», «Cnyx»
**«IXONOKALUNA» — untepakTMBHas mogenb

YcnoeHble 0603HaYeHHUs:

1 — Kopabsib C IXONIOTOM, NEPEMELLAETCS BNPABO /BNEBO

2 — cras pbl6

3 — Kkut

4 — T1abno 3X0s0Ta, CUHUM LBETOM OBO3HAYEH UCMYCKAeMbli 3BYKOBOW WMMYAbC,
KPacHbIM — OTP&KEHHbIM OT JHA, CTau PbIb WK KUTa, B HWXKHEN YacTh Tabsio npuee-
[leHa BpeMeHHas LiKana B M/c

5 — ocTaHOBMTb /3anyCcTUTb ABUXKEHHUE pbIb W K1Ta

B mopenu ckopocTb 3ByKa B Boae npuHsaTa 1500 m/c.

11.4. OTBeTbl K 3ajaHUAM

CB060gHbIEe KonebaHns
6. 0,4m7.2m 8.0,04c

9. 0,5Tu 10. YmeHblumnTca B 3 pasa
KuHemaTuka KonebaTeslbHOro 1BUKeHUs
6. 0,25m 7.v.=-0,12- 2wsin(2wf) 8. a_=1,45w2cos(wt+ w/6)
9. Om/c 10. —2,2m/c?
JIMHaMuKa cBO60AHbIX KoebaHWi
6. 0,56c¢ 7. YBennuutcs B 2 pasa 8.80H/m
9. 3,75 Ox 10. 5 kr
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11. lpunoxerue

KonebatenbHas cuctema noj AeNcTBMEM BHELLIHUX CHUJT
6. 0,34c 7.0,063 m 8.0,2c
9. B1,5paza 10. YBenunuutcs B 4 pasa

BbIHY»KAEHHbIE KONNIebaHUs. Pe3oHaHC
6. a,=0,6cos(3t) 7.5m/c? 8.1,97 m/c?
9. 0,075m 10. 0,15 m
BosnHoBo# npouecc. [pogobHbIE BOHbI
6. Her 7.Ynpyrascpega 8. Her 9. B tBepaom 10. O npogonbHOM

lNonepeyHbie BOJHbI

6. B nepneHauKynsApHOM HanpasieHUH 7. HanpaeneHWeMm LBUXXEHUS YaCTUL,
8. OD 9. Her 10. K npogosibHbIM

lNepuoamyeckme BOJHbI
6. 2c 7.7,5m 8.15mM 9.4m/c 10.2m
OtparxkeHune BoJiH. [TpenomaeHne BoH. MHTepgepeHUMs BOH. [AnppaKiLms BOJIH
3xo
JleTyure MbIWK U fenbduHbI
OnpepaensioT rnybuHy Mopsa U paccTosiHue A0 cocefiHWX Kopabne
C TpeTbum
0. B nepeom cnyuyae oTparkeHHas BOJIHa HAXOLMTCS B NPOTUBOA3E C NafaroLLen BOJIHOM,
a BO BTOpOM — B ha3e

S99 *xNe

Crosiumne BOJIHbI

6. Her 7.40 cm 8.30cm 9.10cm 10. 8
3ByKoBbI€ BOJIHbI. Ciyx

6. Komap 7. 14 cm 8.0,85m 9.750m 10. 300 m
Sppext Jonnepa

6. Ysenuuusaetcs 7. Mpubnuxancs

8. 83,75¢cm 9.4,25m/c 10.5,1m/c

Tem6p. (POMKOCTb 3BYKa

NoBblweHWe rPOMKOCTH

MNoHW>keHWe BbICOTbI TOHA

Het

LLlopox nucTbeB, Myp/ibikaHbe KOLLKH, LLIENOT

0 PeakTuBHbIN ABHUraTenb camoneTa, KOCMUYECKas pakeTa
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LOna 3anvcu
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LOna 3anvcu
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Cepus «HATNAOHAA LLUKOJIA»
MHTepakTUBHOE yuebHOE nocobue
«HATNTAOHAA OU3UKA.
MexaHuueckue KonebaHus U BOHbI»

Nnes nocobus — KydpsBueB A.A., LLlanoB B.J1.
CueHapuu 1 gusainH uHTepakTMBoB — Kyops8ueB A.A.
Jn3aiH u xynoxkectseHHoe odpopmnerne — JemesHoBa J1.B.
Nnnioctpauun — EpwoBa M.H.
Xyno>kecTBeHHbIW pefakTop — JemosHoBa J1.B.
AgTopbl 3aaaHuin — 3acnyeHHbli yuutens Poccuiickon Mepepaumu fpomyeBa O. M.,
KaHAWAAT PU3UKO-MaTeMaTUueckux Hayk — bobowura C.b.
Pepaktop — JloHyoBa " A.
Koppektopbl — CadoBrukoBa H.C., MBaroBa JI. /.
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