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SAKOHbI ABWXEHNH

i B3AUMOAENUCTBUA TEN (23 4)

1LY MaTtepuanoHan TouKa.

Cucrema otcuyeta

Llens ypoxa. 3aKpennT: NPEeACTABICHHE 0 MEXaHHYe-
CKOM ABH:XeHHN, c¢hOPMHPOBATE NPEACTARNEHUE O
KOOpZHHATHOM cHnocofe ommcaHms MeXaHHIeCKOr'o
ABUMKEHHUA, O OTHOCHTEABHOCTH MeXaHHYIeCKOoro
ABHMEHHA; BBeCTH (PHIHYeCKHe MOHATHA «MAaATEPH-
aJLHa" TOYKAa», ¢INOCTYIATEALHOE ABUIKEHHE , «CH"
CTEMAa OTCYETA», '

AemoHcrpauun. Ompefesenne KOOPANHATHI {(NYTH, TPa-
eKTOPNH, CKOPOCTH) MaTepHANbHON TOYKU B 3aJaH-
HO# cacTeMe orcueTa (o puc. 2,0 yueGHUKA).

Coaepmanue onpoca. 1. IlpueeguTe NpuMephl MEXalH-
yeckoro Apmxxenuuns. 2, Chopmyanpyire onpepesne-
HHe MeXaHW4YecKOoro ABMKeHNs. 3. BcoomauTe, 4To
HA3HLIBaeTCH TpaeKTopueli ApmxkeHua. 4. Uro raxoe
npoAgeHHEIH nyTh? 5. Kakne BUAK MeXaHHUYECHKOTO
ABHXeHHA Bhl 3HaeTe? 6. Kakme gusmyeckue BesH-
YHHE] XAPAKTEPUIYIOT MEXAHHYECKOe ABHIKECHHE?

CopepmaHue HOBOro marepmana. OnncaHue ABHKEHHA.
MartepuanbHasg TOYRA Kaxk MOjAenb Tena. Kpurepum
3aMeHEB] TeJa MATEPHAJBHOH Touroi. IlocTrynarenn-
HOe gBmxeHue. CHcTeMa OTCUETA,

3akpennenne marepnana. Bonpocst nocae § 1. Pemurs
sagaud 1383, 1384 us C6opuuxal.

AomawHee 3agaHue. § 1. Bonpocel mocae § 1 u ynpam-
HeHne 1 — yCTHO.

Mnanupyemble Pe3ynbTaThl 00yHeHUs

MemanpedmemHruie: OBNaJETh HABBIKA-
MH CAaMOCTOATEJbHOTO NpHOGpeTeHHA sHaHMit 0 Mexa-
HUYECKOM JBUKEHHH TeJ, NPAKTUYeCKOI) OHEITA, mO-

1 Cu.: Mapon A. E., Mapon E. A., ITosoilickuii C. B. ®usn-
xa. COopHEK BOmpocoB W sagad. 1—9 ka. — M.: Hpoda,
2013.
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HUMAHUA PasiAuuUil MeXAY TeOPeTHUECKOH MOoAeJIbio
«MATepUAABHAA TOYKA® MU PEaAJbHBIM GQHIHYECKHUM Te-
JOM; OBJAZETh IIO3HABATEJILHBIMH pPeTryJIATHBHBIMHA
YHHBepPCcaabHBIMI yuebHBIMH geificTBuamu (YY) npn
BBLINIOJIHEHU Y 9KCHEePUMeHTAJBHEIX 3aaHnif,

Juurnocmuote: ¢hopMHUPOBATE TIO3HABATENBHEIN MH-
Tepec M TBOPYECKYI0 HHAOHMATHBY, CAMOCTOATEALHOCTE
B NpEOOpETEeHHH HOBLIX 3HAHM 0 MeXAHMYECKOM ABH-
SKeHWH H clocobax ero omucaHuA, OPpAKTHYECKHEe yMe-
HHA, IeHHOCTHOE OTHOIICHNE APYT K APYTrY, K VUNTEI0,
K pe3ynbTaTaM 00yueHNA; YMETh IPHHUMATh CAMOCTOS-
TeJbHEBIE PpellleHUA, 060CHOBBIBATE U OIEHUBATE Peayb-
TATEI CEONX geHcTBuil,

Qfuiue npedmemHusie; NPOBOANUTD HabMoaeHN, 111a-
HUPOBATE M NMPOBOAWUTE 3KCHEPHMEHT I10 H3Y4YEeHHIO II0-
CTYNATEeIbHOrO JBEH/KEHNA MIPH BHIIOJHEHHHE AOMAIITHe-
IO 381aHUA; 00BACHATE IONYYEeHHEIe Pe3YABTATHEI K fAe-
JaTh BHIBOABI; IIPDHMEHATh TEOpeTHUeCKHUe 3HAHHA HA
OpaKTHKE; PEUIATh 3aa4H OO0 ONPEIeIEHUI0 KOOPAUKA-
TH ABIKYIIETOCA TeJa OTHOCUTEeJNbHO BhIOpaHHO cH-
CTeMEI OTCYETA; KPATKO M YeTKO OTBEUAThL HA BOIIPOCHI
nochae naparpada.

Jacmubie npedmemusie: HaOMOAATS M ONHCHIBATH
NpAMOJAHeiiHOe paBHOMEPHOE ABHIKEeHHe TEeJNEHKH ¢
KaneJabHHNeH; onpeAesaTh 10 JIEHTE CO CHeJaMH Ka-
neJb BHA IBHYXEHUA TENeKKH, NPOHgeHHBIH €10 IYTh H
MPOMEXKYTOK BPEeMeHH OT Hauala ABMKEHNA JO OCTa-
HOBKHM; O00CHOBHIBATh BO3MOMKHOCTE 3aMEHEI TEJICHKHU
ee MOAENBI0 — MaTepuanbHoi ToOuKo — Jad onucaHnsa
ABMXKEHNA; UCHOAb30BATL IOJYYEHHBIE 3HAHHA B IIO-
BCEAHEBHOM YXU3HU M NPHUBOAUTD IIPHMEPHI.

MeToanyeckre 3aMevaHus

Ypok cnegyer HA49aTh ¢ AeMOHCTpaAIUH

«JIBrKeHUE TeaemKu», [lepea yyammnmucs IOCTaBUTh

Bonpoc: «Ilo kKakHM ODpH3HAKAM MOMKHO CYAHUTH O XBH-
eHUn Teya?»

Ha oCHOBAHMN MMEIOUINXCA 3HAHUMN U JUYHOTO ONLI-

Ta ydauecs ONPeAeJHIOT IMPU3HAKH MeXaHHIecKoro

ABHMEHHA: H3MeHeHHE IMOJOMEHNA TeJa B IPOCTPAHCT-

B€ TI0 OTHOIIIEHWIO K ADYTHM TeJAM, OTHOCHTEJIBHOCTDH

NOKOA W ABMXKEHHNA., 3aTeM yuyalluecd BMecTe ¢ yUuTe-
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JeM BCIOMMHAIOT N JAIOT OIPEASTeHHe MeXaHNYeCKOoro
ABMIHEHHS, 3aAUCKIBAKOT €ro B TeTpadb., YualjHecsa ca-
MOCTOSATENbHO IDPHBOAAT IIPHUMEPL] MeEXaHHNYECKOr'o
ABHKEHHA ¢ X 000CHOBAHUEM.

BuMecTe ¢ yumTeNeM ydyanjgecs BCOOMHHAIOT Xapak-
TePUCTHKH MeXaHUYeCKOr0 ABH)KEHUS M ero BHUJHI,
NPpUBOAAT NpPUMepEl. PaccMaTpPUBAlOT KOOPAHHATHBIN
cnocod ONMUCAHHA ABHKECHNA. YYHUTENb BBOAUT MMOHATHE
thusnyeckoit MoJeNH «MaTepHaNbHAd TOYKA», y4yalue-
€5 3aAlIUCLIBAKOT ONpPEeAEJeHHE, PACCMATPUBAIT NIpHMeE-
PBI MATEPHANBHBIX TOYEK.

Ha npnmepe ABHMMEHMS TeJEXKKH ¢ KaNeJbHHOEM
VIUTENP BEOAUT TOHSATHA <IIOCTYIIATENbHOE ABHIKeE-
HUE», «TeJI0O OTCUeTa», ¢CHCTEMA OTcueTas. Onpeneie-
HUA 3TUX PUINIECKUX MOHATUH yuanuecs 3aMIUCHIBA-
10T B TeTPaib.

Ypok 2/2.  RUEIWEY AT

Uens ypoKa. 3akpennTs 3HAHHA YYAINHXCA O XapaKTe-
PHCTHKAX MEXaHMYeCKOTO ABIMMKEHNS; INOBRTOPHTL
branveckre MOHATUA «TPACKTOPUA» H «IIYTh»} BBE-
CTH (PH3NIECKOE IOHATHE ¢NIepEeMelleHNe» .

Aemonctpaumu. ITyTe u mepemenieHne.

Copepanve onpoca. 1. daitre onpeneneHue Mexanude-
cKoro AsmykeHuAa. 2. Kakoe nABuKeHNe HASBIBAETCHA
nocrynareabHbiM? IIpaBeauTe npumepel. 3. Iaiite
onpejeneHre TOHATUA <«MATEPHAIBHAA TOUYKA».
4. JeM oTnuvaeTCs MATEPHATLHAA TOYKA OT reOMeT-
pudeckoit? 5. B KaKuX caydasax ABHIKYIIeeCs TelJo
MOXXHO CYHTATbh MaTepuanbHON TOUKO0? IIpuBeanTe
npuMepu, §. Kak MOKHO 38JaTh IMOJMOMKEHHE MaTe-
PHMANBHON TOUKH'Y

CopepXaHve HOBOro marepHana. BexTop mepeMermnenus
B HeoOXOAUMOCTEL ero BBeJleHUS AJA ONpelesIeHHHA
OOJIOXKEeHNsA ABHMKYLIErocA Teja B ja000f MOMEHT
BpemMeHH. Pasnuuyne MexJAy NOHATHAMH «IYTh» K
¢«IepeMeIleHHes .

3aKpenneHne marepuana. Boopocs! nocie § 2. Pemtenune
sagay 1390, 1391 us C6opuuka.

AomawHee 3ananve. § 2. Bonpoce nocae § 2 u yopasxk-
HeHHe 2 — YCTHO.
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MnaxnpyeMble pe3ynbTatbl 06y4eHuR

Memanpedmemubvie: OBIAfAeTE HABBIKA-
MH CAMOCTOATEJBHOIO NpHOOpeTeHNA 3HAHUM O XapaK-
TEPHCTHEAX MEeXAHUYeCKOro ABMMKEHHA Tej, NOHHNMA-
HHA PasIHYMH MY NOHATHAMH «0OYTh» U <IepeMe-
LIleHHe» ; OBJAJETh [I0O3HABATEILHBIME ¥ ¥ npu paboTe
C TeKCTOM y4eOHHUKA B PeryJIATABHBEIMH IIDH BHINOJIHE-
HAU 3anaHNsA YueOHUKA] BRIZENATE OCHOBHOE B TeKCTE
naparpaga, HaXOAUTE B HEM OTBETH HAa IIO0CTABJIEHHEIE
BOIIPOCHI.

Jdunnocmunie: chopMUPOBATH ITO3HABATENBHLIN HH-
Tepec N TBOpYECKHUe CIIOCOGHOCTH, CAMOCTOATENLHOCTh
B npuobpeTeHHHN HOBBIX 3HAHMH O XapaKTepPHCTHKAX
MEXaHHYECKOr0 RBM;KeHHA, HIPAKTHYECKHUE YMEHHH,
IeHHOCTHOE OTHOLIIeHHE APYT K APYrY, K YUHTEIIO, K pe-
gyneraraMm obyueHns; yMeTh IPHHAMATE CAMOCTOSATEIb-
HEI€ pellleHHdA, 000CHOBLIBATD U OIEHHUBATD PE3YJIbTATHI
CBOKX AelcTBHI.

O6wue npedmemHusie; NPOBOAUTD HAGIIOAEHNUSA, 1A~
HUPOBATE U NPOBOANTE SKCIEPHMEHT 0 K3YIYEeHHIO Xa-
PAKTEPHCTHK MeXaAHUYECKOr'0 ABMXKeHHA IPH BhINOJIHe-
HHEH AOMALTHEro 3aXaHHA; 00bACHATL NOJYJIeHHLIE pe-
3YJABTATHI H AEJATH BEIBOJbI; EPHMEHATH TeOPEeTHUYIeCKHe
3HAHHSA Ha NpaKTHKe; PEIlaTh 3aJja4l 00 oOpeAeleHIO
AJHHBE IMPOHAEHHOrO IYTH; KPATKO B 9eTKO OTBEYAThH
HA BOIIPOCH Nocie naparpada.

Jacmuboie npedmemuvie: IPUBOIUTE NPUMEPDL, B KO-
TOPBIX KOODAHHATY ABHKYILETOCA TeJjla B JO00H Mo-
MEeHT BPeMeHH MOXKHO ONpefieIiTh, 3HAA ero Ha4alb-
HYIO KOOPAMHATY M COBepLIeHHOe UM 33 JaHHLIA npome-
JKYTOK BpPeMeHH IlepeMelneHHe, I HeJb3dA, €CJH EMECTO
mepeMeIneHna 3afaH NpoHAeHHbBIN IV Th.

Me'ronutlecuue 3JamMmevyaHun
Ilepen onpocoM YYaLIUXCH CIEAVET pe-
INTh KauecTBeHHY0 3agauy 1381 uz CHopHHKA.
HaydyeHne HOBOIO MATEpHAaJa MOJKHO HAYATH ¢ JOe-
MOHCTPATTHH JIBHMEHHUA KOHIA MUHYTHOH cTpenkn ua-
coB o nupepbnary. HauepTuTh Ha JOCKE TPAEKTODHIO
ABMMKEHMA TOUKH MHHYTHOH cTpenku 3a 15 mMuH, 3a
30 MnH, 3a 1 4, Ha aTOM ke pHCYHKE HAYEDTHTL BEK-
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TOpBI IepeMelleHnsa. Paccunrark IPOHAeHHEIH NYTL
U AJHHY BeKTOpa epeMelleHHd (MOAYJIL BeKTOpa IIe-
peMellleHH ) 3a KA AR H IpoMeKyYTOK BpeMeHH.

PaccmaTpuBasd HOpHMep NPAMOJIHHEHHOTO JABHXKe-
HHAA, BBIACHATH, KOTAA NPOAeHHLI IYTh U AJAHA BEeK-
TOpa NepeMeIneHuA PABHEL, 3ANTNCATE BRIBOA,

IflosTopuTe equHunoH oyTH B CH 1 Apyrue eAMHUNEL
JJITHHEIL,

¥Y0enuThCcA B TOM, 4TO, 3HAA HATYAJIBHOE [IOIOKEHHE
TeNla B BeKTOP NepeMeleHns (ero HapaBJleHNe M MO-
AYAR), MOXXHO OAHO3HAYHO OIPEAEHAHTD, Iie HAXOAUTCA
TeJo.

OnpeaeneHue KOOPAUHATHE
ABWXYUlErocs Tena

Uenb ypoKa., 3aKpenuTs 3HAHNA YYAIIHUXCA O XapaKTe-
PHUCTHRAaX MEXAHHIECKOTO ABHIKEHNA, 0 KOOPAUHAT-
HOM chnocofe OMMCAHHUA MeXaHHYeCKOro ABHKEHUS;
HAYYUTE HAXOANTE AJUHY NPORASHHOTO NYTH U MO-
AYJE BEKTOPA NePeMele N, IPOSeKIIAN BeKTopAa ne-
peMellleHHA HA KOOPANHATHEIE OCH; BRIpA0OTATH Ha-
BhIKH PeINCHUSA 3a8al,

Co.qepmauue onpoca. 1. BenmoMHUTe, 9TO HASBLIBAETCH
TpaeKkTopHel aBmixennd. 2. UTo Takoe npoiifeHHBIH
nyte? 3. HazosBure efMHHUIBI OPOHASHHOrO MOYTH.
4. Yro raroe nepemenienne? 5. Ilpu KAKOM ABMMe-
HVH OPORAEHHBIN IYTh H MOAYJAEL BEKTOPa HepeMe-
nieHna pasHm? 6. IIpuBexuTe NpuMepH, KOTAa Mpoii-
ACHHBIH IYTHL U MOAYAEL BEKTOPA NepeMEelIeHN A PAB-
HBI 1 HE PABHLL APYT APYIY.

Coaepmanne HOBOro MaTepyana. BekTopul, HX MOAYJIH U
NpoeKIuN Ha BHIOpaHHVI ock, HaxoaeHue KooOp-
AUHATHL TeNA IO ero HaYaJLHOH KoOpAHHATE W IIPO-
€KOHH BeKTOPA NePEeMeILeHN.

3aKpenneHue matepwana. Bonpocsl noche § 3. Pemenue
3agaqgn 1395 us Céopuuxa.

AomawHee 3apanue. § 3. Bonpochl mocne § 3 (yeTHO).
Yunpaxuaeane 3 (1).




Mnavupyembie peaynbraTol 06YHEHHS

Memanpedmemmnoie: TpuoGpPecT ONLIT
CaMOCTOATENBHOIO IIOHCKA CBA3KM NPOEKHHHU BEKTOpAa
mepeMellleHUA Ha OCh 1 KOHEYHOH U HAaYaJNbHOM KOODAM-
HAT ABHXKYINEroCHA TeJa; MCIOJAb30BATh PeryJIATHBHEIE
YV npu pelmeHuH 3ajad Ha onpeAeneHue npoiinenno-
Iro OyTH, KOODAMHATHL ABHMKYIIErOCA TEJld, MOAYJIA H
NIPOEKITHH BEKTOPA NePeMeeHu; HaYyYUThCA CAMOCTO-
ATEJIbHO UCKATDb, OTOMPATDL H AHAJIM3HPOBATL HH(}pOPMA-
LHIO IPU BHIDOJTHeHAH JOMAIITHETO 3878HNS,

Juwrnocmuste: c¢POpMHDPOBATE NOSHABATENBHEIN HH-
Tepec K ABNCHUAM B IpUPOoJe (MeXaHUYecKoe ABMIKeHHE)
H TBOPYECKHE CIIOCOOHOCTH; YMETH CAMOCTOATENBHO IPO-
BOAUTE PACUeTHl OPOHAEHHOTO IIYTH, MOAYAA M MPOEK-
OMI BeKTOpa NepeMemeHus, KOOPAHHAT ABH KYILIETOCS
TeJI4, IPHHUMATE CAMOCTOATEJBHLIE pPeIeHns, 000CHO-
BBIBATEL 1 OHEHHBATH Pe3yARTATEI CBOUX AeHCTBHIL.

O6uue npedmemivie: yMeTs 06pabaTniBaTes pesyabnTa-
Thl OIPH PEIICeHUM 3aAAa4, OOHAPY>KHMBATE 3aBUCHMOCTH
MeKAy KOODAUMHATAMH ABUIKYIEroca Teaa U IpoeKInnd-
MU BEKTOpA IepeMelleHnd Ha KOOPAUHATHEIE OCH, O00L-
SICHATE NOJYYCHHEIE PE3yNALTATEL M JeJIATE BRIBOABIL.

Jacmrbie npedmemHubie: ONpeaeaThE MOTYJINA B IIPO-
eKOHM BEKTOPOB HA KOOPAHHATHYIO OCb; 3alHCHIBATH
ypaBHEHHE AJIA ONpeAesyeHNA KOOPDAHHATH JABHMKYyIle-
rocs TeJia B BEKTOPHOH M CKaNApHoii popMe, ncronnso-
BATh €r0 AJ1d pPellleHHA 3a4a4.

MeToanuecKne 3amMmevyaHHua

B Hauaje ypoka KeNaTeNLHO NPOBECTH
npoBepoUHyIc pabory, paccunraHHyio Ha 10—15 muH.
Mo:HO HCIOJIb30BAThL BAPHMAHTHEI CAMOCTOATENLHON pa-
6oTur 1 (CP-1) «IlyTe u mepeMelrieHre » U3 NOCoONA « PH-
suka. JIugakTHUecKkne MaTepuansl. 9 Kjgaccs (aBTOPH
A.E. Mapom, E. A. Mapos).

HNayyeHne HOBOro MaTepHaia HAYATh C Da3dhACHe-
HHA, KAK HAXOAHTEH [IPOEKIHIO BEKTOPA HA KOODAHUHAT-
HYI0O OChb.

3anava

Ha pucyrre 1 nzofpaxeHnl OZHHAKOBRIE IO MOAYIIO BEK-

Topw nepememennii. IlepeHecHTe PHCYHOK B TeTpailh H

n306paZATE OPOEKINH STHX BEKTOPOR HA OCh X.




MY

Puc. 1

Kax pomseH ORITH DACTIONOAEH BEKTOD IO OTHOIOCHHI)
K OCH, YTOOB MOAYJE €r¢ NPOeKIHH Ha 3TV OCh OBLI:
a) papes HyJ10; 0) paBeH MOAYIIO 5TOrC BEKTODA; B) MeHb-
e MOAYJA BTOTO BeKTopa?

MosKeT M MORY b IPOEKIMN BEKTOPA OLITE BoNbIITEe MOAY-
14 3TOro BeKropa?

Caegyer yKa3aTh yYaIIUMCH, YTO 00pasmoM JJif pe-

meHuA 3afadud 1 M3 yOparKHEHHA 3 MOMKET CIYAKHUTH
IIPHMeEP ¢ KaTePAMH, PACCMOTPEHHLIN B § 3.

VALTE: YN [lepemelyeHue Npy NPAMOJIMHERHOM
pPaBHOMEpPHOM ABHMEHUU

Llenb ypoKa. 3akpenuTh npeacTaBiIeHHe 0 MeXaHNYeCKOM

OBHMEHHH, PACCMOTPETh NPAMOJHHEHHOE PABHOMEpD-
HO€ JBUKeHWe H er0 XapaKTEePHCTHKH, BBECTH IIOHA-
THE «3aK0H ABMXKEHHA» NMNH ¢«YPABHEHHE IBHKCHHAA»,
BhIBECTH YPaBHEHUE NPAMOIHHeHAHOr0 PABHOMEPHOTO
ABHXKEHHA, IIO3HAKOMHATDL YHAINMUXCA ¢ rpadhHIecKAM
IpeACTABACHHEM IBHMEHUA H rpadhHuecKHM CHOCO-
0OM pellleHHS 34184 HA PACYET NMPOIAEHHOrO MYTH,

AeMoHcTpauun. PaBHOMepHOe IBHXXKeHHe, H3MEpeHHe

CKOPDOCTH TeJIa OPH PABHOMEDPHOM JABHMKEHWH, IIO-
CTpOeHHe rpadhuKa CKOPOCTH H BHIYMCACHHE [TO HEMY
NpoNAEHHOTO IYTH.

CoaepiwaHue onpoca. 1. Yem oTinyaoTcA BEKTOpPHLIE

BEeNIHYHHEI OT CKANAPHKX? 2. Kaxue BeKTopHEle Qu-
3uYeCKHe BeInuYynHL Bel 3HAeTe? 3. Kak nafitn opo-
€KIUIO BeKTOopa Ha ock? 4. BcnoMHENTe, UTO XapaKTe-

9




pu3yeT CKOPOCTE ABMMceHUA, 5. YUTo HaskIBAETCA TPa-
GHUKOM TYTH, TPAPHUKOM CKOPOCTH?

Conepanne HoBoro marepuana. [Ina npaMoauHeirHoro
PABHOMEDHOIO ABHKeHHA: oOnpefiejeHne BeKTOPa
CKOpOCTH, GOPMYJNI A1 HAXOMMREHUA NPOCKUUH H
MOZYJA BEKTODA MepeMellleHnuA Telda, GopMyna RIa
BEIYACJAEHHA KOOPAMHATHL ABMKYIIErOCd Tesia B JIiO-
6ot MOMeHT BpeMeHHM (YpPaBHeHHe ABHXKEHHA), pa-
BE€HCTBO MOAYJIA BeKTOpA NepeMelleHHA (myTH) u
MIOINAZAN OL IPaPHKOM CKOPOCTH.

3akpennenue marepvana. Bonpocst nmocie § 4. Pemenue
3anad 1399, 1402 iz CoopHUKA.

Aomawnee 3aganue. § 4. YopaxxHeHue 4.

MnaHnpyeMbie pe3ynbTaTbi 06y4eHns

Memanpedmemnoie: oBRaNEeTH HABLIKA-
MU CAMOCTOATENBHOIO NpHObpeTeRNA 3HAHUY O TIepeMe-
IMeHNH TeJa IPpU NPAMOJNHEHHOM DABHOMEDHOM IBH-
SKeHUH, IO3HaBATEALHEIME ¥ Y] mpu pafoTe ¢ TeKCTOM
yyeOHAKA.

Jusnocmubte: ¢chopMUPOBATH NO3HABATENbHEIH WH-
TEPEC M TBOPYECKYH) HHUIIWATHBY, CAMOCTOATEILHOCTD
B npuo0peTeHNH HOBHIX 3HAHHH O XAPAKTePHCTHKAX
MEXAHHUYECKOTO ABMKEeHHHA, IEeHHOCTHOE OTHOIIeHHe
APYT K APYTY, K YVYHTEN0, K pe3ayaAbTaTaM O0ydeHHd;
yMeThb NPHHHMMATE CaMOCTOSTEJNLHEIE DPelleHmns, 000-
CHOBBIBATE N OLIeHHUBATL PE3YJALTATHI CBOMX JeHCTBHE,

OGuwiue npedmemiisie: NPOBOAATH HAGHIOACHHA, 1A~
HHAPOBATEH Y NPOBOANTH 3KCIEPHMEHT 10 H3YUEHUIO NpA-
MOIMHEHHOr0 PABHOMEPHOTO ABHYKE€HHA OPHU BLHITOJHEe-
HUN AOMAITHEero 3ajaHHA; O0bACHATH NOJYYEHHEIE pe-
SYJNLTATHL H JEJATh BHIBOALL; NIPUMEHATh TEOPETHYECKHE
SHAHUA HA NMPaAKTHKe; PEIIaTh pacyeTHbie H rpadmude-
CKHe 3aJ1aYN N0 ONpeJeICHHI0 NPOHACHHOrO NyTH; KpaT-
KO H YeTKO OTBEUATH Ha BOOPOCHL ocae naparpada.

Jacmnrvie npedMmemiivie: HaGMIOAATE H OOUCEIBATE
OpAMOJHNHEIIHOe DPABHOMEpPHOe ABHMKEHNE TEJNEXKKH C
KaneapbHHNeH; 3anHCBRIBATE QOPMYJLL: AJIH HAXO0XK7e-
HHA OPOEKLHH H MOAYJIA BEKTOpa NepeMeIleHHs Tesa,
RAA BBIYMCJICHHA KOODAHHATHEI ABHMKYILIENOCA TeJa B
nwb0N 3aJaHHBIA MOMEHT BpPEeMEHH; AOKA3HIBATbH pa-
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BEHCTBO MOZYJSA BEKTOpA NMepPeMelIeHHA NpoiiAeHHOMY
OyTH ¥ NJOImAAH INoj IpadHKOM CKOPOCTH; CTPOHTH
rpapur CKOPOCTH.

MeTtoanyecKue 3amevaHua

HManoxenne HOBOro MaTepHana MOKHO
HAYATE ¢ JEMOHCTPALIMH DPABHOMEPHOTO NpPAMOJIHHE-
HOr0 JABH}XeHHA. BCIIOMHHUTL XAPAKTEPHMCTHKH 3TOrO
BHIA MEX8HHYECKOTr0o ABIKeHHs1. BBecTH NOHATHE CKO-
POCTH PABHOMEPHOTQ INPAMOJHHEHHOTO IBHUXKEHNA, 3a-
nucaTh opMyay Ang pacueTa CKOPOCTH B BEKTOPHOM
BUAE. 3aTeM HePEHTH K NIPOEKIIHAM BEKTOPOB CKOPOCTH
M nepeMelneHud HA BEIGpaHHYI0 ock OX, Crnegyer obpa-
THTE BHHMAaHHE VUAIIIHXCH HA TO, YTO IPH NPAMOJTHHE-
HOM ABHKEHHH MOIYNEL BEeKTOPA HePEeMEIeHUSA PABREH
npoiiAeHRAOMY IyTH. JlJs pacCMOTPEHHA rpadhIecKoro
croocofa HAXOMKIEHHA NPOMAEHHOTO OYTH NOCTPOHUTH
rpapuKH 3aBHCUMOCTH NPOEKIIUH CKOPOCTH OT BpeMme-
HM, Hagpumep, v, = 30 KM/, v, = —25 kM/4. Ilo aTAM
rpauKaM HAUTH NPoHAeHHBIN YTk 3a 2 4.

NpsamonuHeliHoe paBHOYCKOpPEHHOE
ABUKEHHe. YCKOpeHue

Ulenb ypoka. PaceMoTpeTh NpsiMOINHEHHOE PABHOYCKO-
PeHHOe ABHKE€HHME M €r0 XapaKTepUCTUKU; BBECTH
¢u3NYEeCKUe TMOHATHA «MCHOBEHHAS CKOPOCTHS,
sYCKOPEeHHMe»; HAYYHUTL PellaTh 3afjauM HA pacyer
VCKOpeHuA, BpeMeHN ABMKEHMA, HAYAJABHON M KO-
HeYHON CKOPOCTeii ABMYKeHH A,

AemoHcTpaumu. Onpesenenne YCKOPeHHA IPAMOJTAHEE -
HOTO PABHOYCKOPEHHOT'O JEMIKEHHA.

Copepxanne onpoca. 1. Yro Ha3HIBaeTCsa CKOPOCTBIO
PAaBHOMEPHOrO NPAMOANHEHHOrO ABMmKkeana? 2. Kak
HAUTH MNPOEKNHI0 BEKTOPA IEPeMeineHusa Tena?
3. Yo mpeacraBager coboit rpaduk ckopoctn? 4, Kax
HaNTH NpoiifleHH KA OYTHL MM [IPOSKIHIO IIepeMenge-
HHA 10 rpadury ckopocTu?

Coaepxanue HOBOro Matepana. MrHOBeHHAA CKOPOCTh.
PasROYCKOpEHHOE ABH KEHNE. YCKOpeHHe.
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3aKkpenneHue matepuana. Bonpocsl nocae § 5. Pemmernue
s3anay 1424, 1430 us CéopHuxa.
HomauwHee 3apanue. § 5. Yopaxnenue 5 (2, 3).

Mnavnpyembie pesynsrathl 06ydeHna

Memanpedmemrnbie: oBAaRETL HABBLIKA-
MH CAMOCTOATENBHOTO IPHOOPeTeHNA 3HAHUH 0 mpsMo-
JIHHEHHOM DPABHOYCKOPEHHOM ABHIKCHHW TeJ, PeryJs-
THBHBEIMH ¥ Y] mpH pemmeHnA pacyeTHLIX 3a7a4.

JuwrocmHuuie; cpopMUPOBATE [MO3HABATEIbHBIA WH-
Tepec H TBOPYECKYI0 MHHUIMATHBY, CAMOCTOATEIBLHOCTE
B NpHOoOpeTeHUH HOBBIX 3HAHHH 00 YCKOPEHHH Tesa Ipu
HPAMOJINHEAHOM HEpaBHOMEPHOM ABMXEHHH, IEHHOCT-
HOe OTHOINeHHE APYT K APYTY, K YUHTENI0, K pe3yJabTa-
TaM OOy4YeHHSA; YMeTh NPHHHMATH CAMOCTOATEIbLHEIE
pemeHH#, 000CHOBHIBATE H OIIEHHUBATL PE3yYJILTATLL CBO-
HUX ReACTBHIA.

O6wue npedmemnbie: NPOBOAUTE, HAGHIOACHNA, IJIa-
HUPOBATH M NPOBOAUTDL HKCHEPHMEHT II0 H3YIEHHIO IPA-
MOJHMHENHOI0 pPABHOYCKOPEHHOTO ABHKEHNA; 00bACHATD
NOJy4YeHHBbIe Pe3yJIbTATEL U ASJATH BBIBOAbL!; IPDUMEHATD
TeOpeTHYEeCKNE 3HAHHA HAa NpaKTHKe; pellaTh pacuer-
Hhle 3384l [0 ONpeAeIEHHI0O YCKOPEHN I, BpeMeHH, Ha-
YAnbHOH H KOHEeUHOH CKOpPOCTell ABUIKeHHUA,

Qacmuvie npedmemmnvie: OOBACHATL (PUINUECKUH
CMBICJI IIOHATHI: MTHOBEHHAs CKOPOCTh, YCKODeHHe;
NMPUBOAUTE NPHUMEPH PABHOYCKOPEHHOTO ABHIKEHUA;
3anMChIBATE GHOpPMYay AJIA ONpeAcNeHNs YCKOpPeHHHA B
BeKTOPHOM BHJAe N B BHAE NPOEKIHiIl Ha BHIOPAHHYIO
OoChb; IPUMEHATE (PopMyay AJIA pacueTa YCKOPEeHUA IpH
pemeHHH PaCUeTHHIX 38744,

MeTtoauuecKue 3aMmedaHus

B HavaJse ypoKa CregyeT IPOBECTH IPOBe-
pounyio paboTy, paccunTanHy10 Ha 10— 15 MuUH, Ncnoasb-
3ysi BADHAHTHI TecTa AnA caMoxkonTponas 1 (TC-1) «Ilpsa-
MOJWHeITHOe DPABHOMeDHOS IBHKeHHe » H3 [Nocodusa «Pu-
auka., JIugakrudeckme Marepuannl. 9 xnaccs (aBTOpPHI
A. E. Mapon, E. A. Mapon).

Hsznoxenue HOBOTO MaTepHala MOMKHO HA4aTh ¢ Ae-
MOHCTPAIIMH [IPAMOJNHEHHOTO pABHOYCKOPEHHOI'0 ABH-
eHuA., BCOOMHHTE XapaKTePHMCTHKH MEXAHHYECKOTO
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ABHECHHA. BBeCTH NOHATHA MIHOBEHHON CKOPOCTH He-
PaBHOMEPHOr0 NPAMOJHHEINHOro ABHIKEHHA H yCKOpe-
HHA, 3a0HCATL PopMyny 444 pacdeTa YCKOPEHUA B BEK-
TOPHOM BHJe. HanoMHHTE yYallMMcA, YTO U3MeHEeHHe
du3zHYeckoli BeanuMHLI 0003HavaeTca O6ykBoi A. O6pa-
TATh BHHMaHHE yUalUXCs, 4YTO BEKTOpP YCKODEHHA
COHAIIpaBJIeH ¢ BEKTOPOM HM3MEHEHHA CKOPOCTH TeJa.
3aTeM HAXOAMM NPOEKIHNH BEKTOPOB CKOPOCTH M YCKO-
pPeHudA Ha BrIOpaHHYIo ock OX . BelBecTH eAMHHUILY YCKO-
perna B CHU. Pacemorpers pacyHOK 8 Ha ¢. 22 yuebHNKA
¥ PeINTH NPEAJIOKEHHYIO 33fa4y HA pacyeT YCKOPeHHnA
JABHEHUS CAHOK [IPH CKATEIBAHUH ¢ FOPKH (yuacTor AB)
M NMpU ABMKEHHH [0 NOPUSOHTAJIBLHOMY yuacTKy CD.
O6cyauTh MOAYUEHHBIC IHAUYCHHAA NPOSKIHH BEKTOpAa
YCHOPEHHA H €r0 HallpaBJeHHe,

NS CKOpOCTb NPAAMONIMHENWHOTO
PABHOYCKOPEHHOI0 ABHIKEHHA.

I'padpuK CKOPOCTH

llenk ypoKa, SakpenHTE MpeACTABIEHHE O IPAMOJIHHE-
HOM DABHOYCKOPEHHOM ABHKEHHH, pPacCMOTPeTh,
KAK H3MEHAETCA CKOPOCThH TeJla IpH IPAMOJHEHEH-
HOM DABHOYCKOPDEHHOM IBRHYKeHHH, MpadHK CKOpO-
CTH; HAYYATEH pPellaTh 38444l ¢ IpHMeHeHHeM dop-
MYJIBI AJIA pacyeTa CKOpOCTH.

[demoncTpauun. 3aBHCHUMOCTS CKOPOCTH OT BpEMEHH IIPHA
MPAMOJIAHEHAHOM PABHOYCKOPEHHOM ABHACHHH.

CoaepwaHue onpoca, 1. UTo noEAMAT 0 MIHOBEHHOM!
CKOPOCTLIO HepaBHOMepHoro asum:keHmA? 2. Haiire
onpejejieHHe YCKOPEHNs1 PABHOYCKOPEHHOTO ABMMKe-
HuAa. 3. Yro xapakTepusyer yckopeHne? 4. Kakoba
eanHUna yckopeansa s CH?

Copepmanne HOBOro marepuana. PopMynsl A4 onpeze-
JAeHHA BEKTOPA& CKOPOCTH M ero mpoexkiuun. I'padux
3aBHCHMOCTH NPOEKOHUE BEKTOPA CKOPOCTH OT Bpe-
MeHU IPH PABHOYCKOPEHHOM ABMIXEHHUH AJIA CJIy4a-
€B, KOT/la BeKTOPhI CKOPOCTH M YCKODEHHUSA COHATIpaB-
JeHB] ¥ HATIPDABJICHE] B IIPOTHRONOJIOMHEIE CTOPOHEI.

3aKpenneHne Matepnana. Pemenne 3agaun 1 B3 ynpask-
HeHHA 6, 3amay 1428 n 1435 us C6oprUKa.

AomawHee 3agaune. § 6. Yuopaxuenue 6 (2, 3).
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flnavupyembie peaynbTtaTthl 06y4eHUa

Memanpedmemuoie: OBAAJETE HABLIKA-
MH CAMOCTOATEJILHOrO NpHOoOpeTe N s SHAHAN 0 rpadn-
YeCKOM IPEACTABJICHHH MEXaHWIECKOTO ABMKEHNA TEJ,
PEryJAATHBHBIME ¥ ¥] IpH pellleHAW KavYeCTBeHHBIX,
PACYETHEIX H r'padiyecKknx 3azad4.

Juunocmubie: ¢QOPMUPOBATH TO3HARATEJIBHEIN HH-
Tepec U TEOPUYECKYI0 HHHIHATHEY, CAMOCTOATEIEHOCTE
B NpuHOOpPeTeHHN HOBBIX 3HAHHAA O 32BUCHMOCTH IPOEK-
IIMY BEKTOpA CKOPOCTH OT BPEMEHM NpPH NpAMOJHHEH-
HOM PABHOYCKOPEHHOM JABHIKeHHUU, IEHHOCTHOE OTHO-
IIeHHNe ZPYT K APYTY, K YVUATENIO, K peayabraram obyue-
HHA; YMETHh IPHHUMATH CAMOCTOSATENBLHBIC PEIIeHHA,
060CHOBLIBATEL M OIIEHMBATL PEe3yJbTaTH CBOMX AEHCT-
BUIA.

Obwue npedmemrnuie: NpoBOANUTE HAGNMIOAEHNA, TLIA-
HHPOBATH ¥ NPOBOAUTL IKCIEPHMEHT M0 U3YYeHUIO NpA-
MOJHHEHHOTO PABHOYCKODEHHOI0 ABHKEHUA; 00 BACHATD
NOAYUSHHBIE PE3YJABTATH ¥ JeJIATH BEIBOIE; IPUMEHATE
TeopeTHYeCKHe 3HAHHA Ha IPAKTHKe, PellaThk pacuder-
HHE 3a1a9H IO ONpeneIeHUI0 YCKOPpeHHA, BpeMeHH, Ha-
YaJNbHOM ¥ KOHEYHOH CKOpOCTed ABNKEHAA,

Hacmuste npedmemusie; 3a0UCHIBATH POPMYJIY CKO-
POCTH TejJa NPpH OPAMOJHHENHOM pPaBHOYCKOPEeHHOM
ABM/KEHHH B BeKTODHOM BHJAe H B BHJE NPOEKIHH HA
BBHIOPAHHEYIO OCh; YATATE U CTPONTH rpaduKy CKOPOCTH;
pemniaTk pacUeTHRIE H KAUYeCTBEeHHbBIE 3aJaYH ¢ IPUMeHe-
HHeM 5THX QOopMYy . .

Mertoguyeckue samevaHua

Ypox MOKHO HadaTek ¢ (PHIMUYECKOro
AUKTAHTA, PACCYHTAHHOTO Ha 7 MHH, & 3aTEM IepeiiTH K
M3YIeHHUI0 HOBOI TEMEI.

PUHIECKWA ANKTaHT
1. PaBHOYCKOpeHHOe JRHKeHHE ABIAETCH ... (PABHOMEPHRIM
HAH HEpABHOMEDHBIM).

2. VcKOopeHNE XaPaAKTEPAIYET ... .

3. BexTop YyeCKOpeHUS COHAIIPABIEH ¢ BEKTOPOM ... .

. Y70 TaXxoe paBHOYCKOpeHHOE ABHeHHe?

. BauHuna yckopeaua B CH ... .

. Uro HA3HIBAIOT MTHOBEHHON CKOPOCTHIO HepABHOMEPHOTO
HEBHIKEHHAT

[=- RN
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7. Kax HagpapjJeH BeKTOp MIHOBeHHOHl cKOpocTH OpPH Opa-
MOJHMHEHHOM ABMIKEHHH Teaa?

8. 3anummuTe GopMyNIy AndA pacdeTa YCKOPeHHS B BEKTODHOM
BUJE.

ITocne BHIOJHEHUA PUIHIECKOro JHKTAHTA YUaIIT-
eCcsd caMOCTOATEAbHO HPOBEPAIOT €ro U OLeHHBAKOT, 110~
MEHABIINCE TeTPAAAMH C COCeJOM IO IIapTe: YEThIpe
NPABHJBHEIX OTBETA — 3, NATH WIH INEeCTEH NPABUABHBIX |
OTBETOB — 4, ceMb UJM BOCEMBb NPABHJIBHEIX OTBETOB —
5. JII;na npoBepKkHM AMKTAHTA OHHM MOT'YT HCNONB3OBATH
KOHCIEKT NPEeALIAYINero ypoKa, 3aNucaHHLIA B paboueit
TEeTPaAH. 3aTeM ydamuecs BMECTE ¢ YYHTEJIEM CBEpPAIOT
M 00CYAAIOT OTBETHI.

HanoxeHne HOBOro MaTepHala clegyeT HadaTh ¢ 00-
CYJKAeHUA GOPMYNLI AM1A pacueTa YCKOPEHHs B CKaaap-
HOM BHZe€ (IIpOeKIMH BeKTOpPOB Ha 0¢k OX). BHpasuTs
N3 3Toi GOPMYJIKI HPOSKLIHIO BEKTODA KOHEUHOH cKOpo-
CTH. 3aTeM BCOOMHHUTH M3 Kypca MaTeMATHKH JINHEH-
Hylo QyHKOUIO ¥ = kx + b 1 rpaduk aroi dpyHrnun. Ilo-
CTPOUTH, HAIPHMep, rpadHK SABHCHMOCTH NPOEKIHNHU
BEKTOPA CKOPOCTH OT BpeMeHH NS DPASTOHAIONIETOCHA
nepes; B3JETOM CAMOJIETA, KOTOPHIH ABMIKETCS MPAMO-
AuHEeHO N3 COCTOSHUA NMOKOA ¢ ycKopenmem 1,5 m/c?
B reuenue 40 c: v, = 1,5¢ (m/c).

MoOXHO BRI3BATL K AOCKE ABYX YYAIIUXCA U JaTh
MM 38JAHHAE: NOCTPOHTHL TPaPUKM 3ABHCHMOCTH U, =
=10 +1,4¢ (M/c) n v, = 20 — 2t (m/c). BaTem npoananu-
SHPOBATH 3TH rPadPHKH.

(TS IAO NepeMeuetme NpU NPAMOSMHEAHOM
PaBHOYCKOPEHHOM ABUXEHUN

Lenb ypora. 3akpennTe NpeACTABICHAES O MEXaHNYECKOM
ABIDKEHHMHA, PAaCcCMOTPeTh IPAMOJHHENHOEe pPaBHO-
YCKOPEHHOE ABHMEHHUE H eT0 XAPAKTEPUCTHKH; BLIBEC-
TH (POpMYJY AJAA pacyera NMPOEKIHUH IepeMelleHNs
NIPH TPAMOJHHEHRHOM PABHOYCKOPEHHOM ABMIKCHWH;
HAYYUTE DELIaTh 3afa4¥ HA PACUET IepeMellleHHs
NPH MPAMOMHHEEIHOM PABHOYCKOPEHHOM JBHUIKEHHH,

AeMOHCTpauMu. 3aBHCHMOCTE CKOPOCTH OT BpEMEHM TIPH
NMPAMONAHEAHOM DABHOYCKOPEHHOM JABHMKCHHH.
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Copepwanue onpoca. 1. YTo Taxoe pasHOVCKOpPeHHOE
Asuzkenue? 2. YTo mOKa3bIBAET MOAYJIb BeKTOpa
yckoperua? 3. HasosuTe dopMyny aaA pacdyeTra Hpo-
€K1} BeKTOpa MIHOBEHHOH CKOPOCTH HPAMOJIMHEH-
HOI'0 PABHOYCKOPEHHOro OBHxkeHud. 4. Yrto npes-
CcTaBAAET cof00I rpad UK IPOSKIIMH BEKTOPA CKOPOCTH
NPpAMOIHHENHOr0 PABHOYCKOPEHHOTO ABMIMKEHNN?
Cronbko Touek TpedyeTcs JJ1A €ro IoCTPOeHUA?

CopgepxaHue HOBOro marepuana. Beiroj thopmMynsl nepe-
MEIIEHUA reOMeTPHUYSCKHM IIYTEM.

3akpennenve marepuvana. Pemenue sagaum 1439 wua
Coopuuka. _

AomawHee 3apaHue. § 7. Yopaxeenue 7 (1, 2).

Mnhanupyemblie pesynsTaThl 06yHeHUn

Memanpedmemnuie: OBIAJETh HABHIKA-
MH CaMOCTOATENLHOro npuobpereHnd 2HaHUR o0 rpadpu-
YeCKOM crocofe pacueTa NpoilgeHHOro NyTH NpH nps-
MOJHUHEHHOM PABHOYCKOpPeHHOM JABHIKEHUM B cJydae,
KOTZIa HayaNbHasa CKOPOCTh TeJia He PABHA HYJIIO, pery-
AATUBHEIMU Y ¥] Opu pelnreHMHM KA4YeCTBEHHBIX, pac-
YeTHEIX ¥ rpadUecKNX 3a8ad4.

Juvnoemnuvie: chopMupoBaThL IO3HABATENLHBINA MH-
Tepec H TBOPUYECKYIO HHHINATHBY, CAMOCTOATEIBHOCTE
B IpHo0peTeHMH HOBBIX 3HAHUH 0 rpadmrax 3aBHCUMO-
CTH KHHEMATHYECKHX BeJIHYNH OT BpEMEHH NIPH NpAMO-
AuHe#HOM HEepABHOMEPHOM JIBHMKeHHWH, I€HHOCTHOE
OTHOLIEHHE APYT K ZPYry, K YIUTENIO, K Pe3yNkTaTaM
o0yuyeHNs; YMeTh NPUHUMATE CAMOCTOATEIbHEIE pellie-
HHUA, O0OCHOBRIBATE M OIEHHMBATH pPE3VJABTATH CBOHX
aeiicTBHIA.

Ofwue npedmemuble: NPOBOTUTE HAbMIOAeHHAA, IJ1A-
HHUPOBATL M NOPOBOAUTL JKCIEPHMEHT NC HIYYHHIO
NPAMOJINHEHHOTO PABHOYCKODEHHOro ABHMKEHHA MNpH
BEIMIOJTHEHMH JOMAINHEro 3afaHusa; O00BACHATE ITOAY-
YEHHEIC PE3YJIbTATEL M AEJIATh BEIBOJbI; IPMMEHATE TEO-
peTHUYeCKNe 3HAHWSA HA NPAKTHKe; PEIIATh pacHeTHhIe
3a1a4M IO ONpeAesIeHNIo nepeMemeHNnA NPA IPAMOJHN-
HEIHOM DABHOYCKOPEHHOM LBHKEHHH,

Jacmubie npedmemHnsie; 3aNIMCHIBATE (GOPMYJIY NpO-
eKI[H [IepeMellleHUA TeJia TPHU IPAMOJIHHETHOM PaBHO-
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YCKOpPEeHHOM JABHMKCHNUH; TPHBOAUTL (DOPMYIY NYTH;
3alMCLIBATE YPaBHeHHe X(I) mpaMonaumHeliHOTO paBHO-
YCKOPEeHHOI'0 JBUKeHud; pelliaTh pacyeTHLIC M KauecTt-
BeHHEIe 33444 ¢ HPHMEHEeHHEM TUX QOPMYJI.

Meroauueckue 3aMevaHus

VYPOK MOXKHO HAYATL ¢ PEIICHHUA ¥ JOCKH
sagaun Ha noeTopenme 1436 uz C6opruUKa, a 3aTeM Ie-
peiiTH K H3yYeHU10 HOBOi TeMbl. Brigoz (hopMyaInl, ¢ O-
MOIIEI0 KOTOPO# MOMHO PACCYHTATE NPOEKIHIO BEKTO-
Pa mepeMellleHUA Tela, ABHKYIReroca NPAMOJHHEHHO
1 PABHOYCKOPEHHO, 3a J1000H HIpDOMEXYTOK BpeMeHH
cleAyeT HavaTh ¢ rpadmKa 3aBHUCHMOCTH NPOEKIIUH
BEKTOpa CKOPOCTH OT BpemeHH. HanoMHUTH rpaduye-
CKHi CTOCO0 HAXOMICHHA MPOSKOHHA BEKTOpa IIepeMe-
[NEHNA NAH NPOHAEHHOTO NYTH NPH NPSAMOJHHeHHOM
PABHOMEPHOM ABH}KeHMU. BCIOMHUTL BMeCTe ¢ y4aIqu-
MHCH U3 Kypca reOMeTpHH QOopMYIy Aad pacyeTra ILo-
AW TpaneWH U HaliiTH IJIOIMALEL TpANeuy o rpadu-
Ky 3aBHCHMOCTH U (£).

Nepemelwlexme Tena

npv NPAMOAUHERHOM
PaBHOYCKOPEHHOM ABUKEHUH
6e3 HauyanbHOW CKOPOCTH

Lene ypoKka. 3aKpenuTh MpeACTABICHHE O IPSIMOJINHEH-
HOM DPaBHOYCKOPEHHOM IBMXKeHUH 0e3 HavYalbHOH
CKOPOCTH H ero XapaKTepHCTHKAX; HAYIHTh PeIlaTh
38AA8YMM HA pacyeT MOAYJA BEKTOpa NepeMeIeHHA
IpH OPAMOJIUHEHHOM PABHOYCKOPEHHOM ABHMXKEHHH
6e3 HaYanbHOH CKOPOCTH, YCKOPEHHMS M BPEeMEHH
ABHIKEHAHA.

AeMoHcTpauun. 3aBUCHMOCTE MOAYJIS IIepeMeIleHnA OT
BpeMeHH NnpH npamoauaeiHOM pPaBHOYCKOPEHHOM
ABHKEHHU ¢ HYJeBOW HAYAJBLHOM CKOpPOCTRIO (1O
puc. 2 nau 21 yueGauka).

Coaepmanve onpoca. 1. JaiiTe onpegereHne NPpAMONIN-
HEHHOr0 DPABHOYCKODEHHOTO ABMIKeHnA. 2. [laiite
onpeaeieHHe YCKOPeHHs PABHOYCKOPEHHOTO ABHKE-
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HuA. 3. Yro xapakrepusyetr yckopeHune? 4. Ilpu ka-
KHMX VCIOBHAX MOAYJIb BEKTOPA MepeMeilleHHs DABeH
npoitnesnomy nytu? 5. Hasosure dbopmyay nna pac-
qeTa MPOeKIMH BeKTODA NepeMemeHHa NP IIPAMO-
NHHeNHHOM PAaBHOYCKOPEHHOM JBHKEHIH,

CoaepxaHve HOBOro MaTepMana. 3aKoHOMEpPHOCTH, NpH-
cyIINe NpAMOIMHENHOMY PABHOYCKODEHHOMY [BH-
MeHHI0 0e3 HAYAJIBLHOM CKOPOCTH,

3akpenneHuwe martepuana. Pemenue sagauu 2* us yn-
paxxaennda 8, sagaun 1437 us Coopuuka.

AomawHee 3afaHue. § 8. Yopaxnenue 8 (1).

Mnauupyemseie pesynbrathl o6yueHun

MemanpedmemHuvie: oBlaleTh HABBIKA-
MH CAMOCTOATEJbHOro NpruofpeTeHHUa 3HAHUI O rpadu-
4yeCKOM ciocobe pacyeTra IIPOMASHHOINO TENOM IIYTH NIPH
OpAMORNHeHOM PABHOYCKOPEHHOM ABHMXEHHH B CJIY-
qae, KOrga HavyajabHasl CKOPOCThL TeNa paBHA HYJNO, pe-
TyJAATHBHbIME Y V]| npn penteHun KadecTBEHHBIX U
pacveTHEIX 3axad,

Juunoemuote: chOpMUPORATH O3HABATENBHLIA HMH-
Tepec U TBOPUECKYIQ HHHIIHATHBY, CAMOCTOATENBHOCTE
B npuoGpeTeHHH HOBEIX 3HAHMH O rpadhHKax 3aBUCHMO-
CTH KNHEMATUYECKUX BEAUYMH U BPEeMEHHU MIPH NPAMO-
JAVUHeHHOM DPaCHOYCKOPEHHOM ABM)KEHHH, IeHHOCTHOE
OTHOIL€HHEe APYT K ApPYyry, K YUuTeJ 0, K pe3y/bTATaM
o0yueHHA; YMETh NIPHHUMATE CAMOCTOATENbHLIE pelre-
HMA, OGOCHOBBIBATh M OLEHHBATH DE3IVJBTATH CBOHUX
neficTBHIA.

OCuiue npedmemubie: NpOBOANTL HAONIOACHNA, TLIA-
HYPOBATH ¥ NPOBOAMTEH 3KCNEPUMEHT 10 U3YYEHHIO NpA-
MOJIMHEHHOTO PABHOYCKOPEHHOTO ABMIKEHMA IIPU BbBI-
MMOJTHEHNH AOMAIITHEr0 3aIaHNA; 00 BACHATE NOJYYeHHBIE
Pe3YJABTATHL H JAeJATh BEIBOALI; IPHMEHATHh TEOPETHYE-
CKHe 3JHAHHMSA Ha NPAKTHKe; PelIaTh PACYETHRIE 385a4M
IO ONpedeJIeHHIO IIPOeKIHH IIepeMeINeHn A, VCKODEHH,
BPEMEeHH, HAYAIBHOHN M KOHeUHOIi CKOPOCTeil ABMMKEHNA.

HacmHbie npedmemuvte: HaGMIOJATH SBHIKEHHNE Te-
JNe:xKH ¢ KameasHuneil; nenaTh BBLIBOLH O XapaxKTepe
ABHXXEHHUA TEACHKKHW; BRUMUCAATE MOAYJIbL BEKTODA niepe-
MeIeHH s, COREPIIeHHOr0 NPIMOJIHHEIHO ¥ PABHOYCKO-
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PEHHO ABIRYINHMCHA TEJOM 34 72-I0 CeKVHAY OT HAYAJa
ABHXEHUS, MO MOAYJID NepeMellleHHusi, COBepLIeHHOTO
MM 38 k-10 CeKYHAY.

Metoguyeckue samevaHun

Ypok crexyeT HAYATH ¢ IPOBepOUHOH pa-
6ornl, paccunTanHo# Ha 10— 15 Mmua. MoXHO HCOAL-
soBaTs BapuaHThl T'C-2 «IIpamMonmHeiiHOe PaBHOYCKO-
PeHHOE IBIIKeHHe» M3 nocodua «WDuauka. JngaxTuye-
cKne MaTepmanbl. 9 xiacce (aBTopel A. E. Mapon,
E. A. MapoH).

Hanosxxenue HOBOTO MATepHAa CleAYeT HAYATD € Je-
MOHCTPANNH IPAMOJIHHEHHOTO PABHOYCKOPEHHOTO ABU-
SKeHHA TeJIedKKH ¢ HYJNeBOH HAYaJbHOH CKOPOCTBIO.
Sanncath Ha JocKe (GopMyJay AAA pacueTa NPOoeKINH
BEKTOPA NEepeMelleHUd NpPpH IPAMOJWHEIHOM pPAaBHO-
YCKOPEHHOM ABHIKEHHH, €e BUA B cayiae, KOIZa Hadailb-
Had CKOpPOCTh paBHA Hyaw. O6CyAHTE M 3an0HcaTh 3TY
dopMyay AaA MOAYJIeH BeKTOPOB IEPEMEIIeHAA B YCKO-
penusa. PaccMoTpeTs mepeMelleHue Tena 3a n-ii mpo-
MEeXXYTOK BpeMeHH M CAeJIATh BEIBOJ, YTO [IPH yBeJINde-
HHMH IIPOMEXKYTKOB BpeMeHH, OTCUNThIBAEMEIX OT HAYA-
Jla ABMXKeHMS, B MeJoe 4UCAO0 pas Mo CPABHEHHUIO € £
MOAYJAH COOTBETCTBYKIIHX BeKTOPOB IIepeMeileHNi
BO3PACTAIOT KAK PAA KBAAPATOB NOCHEeA0BATEABHEIX HA-
TYPAJIBHEIX YHCE,

Na6opatopHan paGota N2 1
«hAccnepoBaHe paBHOYCKOPEHHOIO
ABMEHUA 6e3 HAYaNbHOW CHKOPOCTU»

Lienb ypoka. OnpeaeanTh YCKOPEeHEE ABMIKEHUA GpyCcKa
10 HAKJOHHOH MJIOCKOCTH M €I'0 MI'HOBEHHYIO CKO-
pOCTE B KOHIEe 28JaHHOTO HOYTH, OpPOoiiAeHHOTO 34
onpefeNeHHbIH TPOMEXXYTOK BpeMeHH.

Aemonctpauud. IIpaMoamnHeitHOe pPaBHOYCKODPEHHOE
IBHXKeHHe OpyCcKa o HAKJIOHHON nJjockocTH §es Ha-
YANBHOMH CKOPOCTH.

CopepxaHue onpoca. 1. TaiiTe onpelejieHHe IPAMONNA-
HETHOTO PABHOYCKODEHHOrO ABMeHuA. 2. Jaiite
onpegeneHne YCKOPEHHUA PABHOYCKOPEHHOIO JBHIKE-

19




HuA. 3. HasosuTte dopMyny gaa pacueTa OPOCKIHH
BEeKTOpA MepeMeneHHa MPH IPpAMOJIHNHEHHOM PaBHO-
VCKOPEHHOM JLABHKeHHH 0e3 HauaNbHON CKOPOCTH.
4. Bripa3nTe A3 3T0# (PopMYALl YCKOPEHNE IBHKeHU A
Teaa, 5, Uemy pasHA MIHOBEHHAA CKOPOCTH IMIPAMO-
JuHEe#HOrO pABHOYCKOPEHHOTO JABIIKeHuA npu v, = 07

Coapepxanune H0BOro Mmatepuana. Onpegenerne yckope-
HUA ABMKEeHHHA OpyCKa IO HAKJOHHON ILTOCKOCTHU H
er0 MIHOBEHHOIH CKOPOCTH B KOHIE 3aJaHHOTO NyTH,
NPOHIeHHOTO 34 onpeZeeHHEINA IPOMeKyTOK BpeMe-
HH, TOpH er¢ OPAMOJHHEHHOM pPaBHOYCKOPEHHOM
ABHXXKeHUHN §e3 HAYAJIbHOH CKOPOCTH.

AomawHee 3aganue. PemmuTh 3agaunm 1446, 1451 us
Coopunkra.

MnaHupyembie pesynsTaThl o6y4eHus

Memanpedmemnuie: 0BNaJeTh HABHIKA-
MH CAMOCTOATENABHOIO NPUOOpeTeHnsa 3HAHMH 0 IPAMO-
JHHEWHOM PABHOYCKOPECHHOM ABHIKEHHM, IO3HABATEAb-
HBIMH Y ¥]l npu BRINOJHEeHUH IKCMEPHUMEHTAa, MOCTAa-
HOBKMH LIeJIei, IVIAHHPOBaHNA, CAMOKOHTROMNA U OLleHKH
pPeayILTATOB CBOEH AeATeNbHOCTH IIPH ONpeAeleHNH
VCKOPeHUA SBHXXeHHs GpycKa U ero MrHOBEHHOI CKOpo-
CTH.

Jduurnocmusie: chopMUPOBATh MO3SHABATEJILHBIN WH-
Tepec ¥ TROPUYECKYIO MHUIMATHRY, CAMOCTOATENBHOCTE B
nproOpeTeHNH HOBBIX BHAHWH N IPAKTUYECKNX YMeHHIH
Mo OmpefieSiIeHUd YCKOPeHHA ABHMKeHUS OpyckKa H ero
MI'HOBEHHOH CKODOCTH, IIEHHOCTHOE OTHOIIeHHE APYT K
APYrY, K YYHTENIO, K Pe3yIbTATaM O00yUeHHns; YMETh HC-
NOJIb30BATh YKCIEePMMEHTANbHBII MeTos HMCCIeI0BAHUA
OPAMOIMHEHAHOTO PABHOYCKODEHHOTO JBMXKeHHsa Opy-
CKa, CAMOCTOATENBHO IPHHEMATD pPellleHUsA, O0OCHOBH-
BATH M OIIEHHUBATH pPe3yJbTaThl CBOHX LEeACTBHIl, IPOAB-
JATH HHATIMATHBY, PA0OTATL B rpynne (mapaMe).

O6uwiue npedMemHubie: NCNOJb30BATE METOI, 3MITHPH-
yecKoro HceaenopaHnda (Habawaenwe, cpasHeHHe, CUeT,
H3MepeHHe); NIaHHPOBATh ¥ BHINOJIHATE 3KCHePHUMEH-
Tel; 00pabaTHBATEL M 00BACHATE NOJYUYEHHBIC PE3YIkTA"
ThHI H3MePeHnA BPpeMeHH N MPOHAeHHOr'O NyTH, pacueTa
yCKOpPeHUS ODpycKa M ero MrTrHOBEHHOM CKOPOCTH; AeJaTh

20




BBIBOJABI; OLICHUBAThH PPAHHIIEI NMOrpemIAQOCTelf NMpH Ma-
MEpPEHHH NTYTH 4 BPEeMEeHH.

Jacmuote npedmemnbie: H3MepATb NpoHAeHHLIR
NyTh ¥ BpeMA ABUKEHNA OpycKa; pacCUUTREIBATE YCKOPEe-
HHAe OpyCKa M €ro MrHOBEHHYIO CKOPOCTh IIPH IPAMOJIMI-
HelHOM PpaBHOYCKOPEHHOM JBHXKE€HHY; HCIIOJL30BATh
3HAHHA U HABHIKH H3MEPeHHs NMyTH M BPEeMEHH JBHKe-
HHMA B 6LITY; TPUBOANTE NPHEMEPHI IPAMOJIHHEIHOTO PAB-
HOYCKOPEHHOI'O ABMIKEHUSA B OLITY U TEXHUKE, PasInd-
HBIX YHCJIOBBIX 3HAYCHHI YCKOPeHNS ABH)KEHHA TeJl.

MeTtoauyeckue saMeyaHus

Ilepen BrmosiHeHueM N1aG0pPATOPHON pa-
O0THI CJIeiyeT MOSHAKOMHTE YYAITUXCA ¢ IPABHJIAMH 11O
rexHUKe GezonacHoctu (TB), ¢ MHCTpYKUMell HA THINL-
HOI CTOPOHE 3JIEKTPOHHOTO CEKYHAOMEDA IO ero BRI
YEHHIO ¥ BBIKJIIOUEHHIO, PACTHCATLCA B JKypHane mo THB.
Bee naGopaTopHble paGoThl TPOBOAATCA MO OMUCAHUAM,
NPHBEACHHLIM B mocobuu «Pusuka. 9 Kaace. Terpass
ansa nabopaTopHbIX paboT Kk yueOHHKY A. B, [leprimkn-
Ha, E, M. TI'yrauk» (asropmt H. B. PurosH0BHY,
A. T Bockanau. — M.: Jipoda, 2015). Ecau taxoit Te-
TPAAN HET ¥ ydYamiuxcd, To cjaeayer oPOpPMHUTH NPOTO-
KoJ pabGoThl (HazBaHWe, Heab, obopyaoBanne, Tabauia
pesyILTATOB H3MepeHUH ¥ BBHIYHUCACHHIH) B CIEOHAND-
HEIX TeTpaadax ana jaabGopaTopHwx palor. Yuamuecs
ONpeAesIAT UEHY AeNeHNS H3MEePHATEJILHON NTHHEHKH,
o0cy:rIa0T X04 BBIMOJAHEeHWA paboTbl, TpHOOpHI, HC-
NIONb3YyeMble AJNA €e BbINOJHECHUA, OTBEYAKT HA BOMPO-
Chbl, a oC/Ie BEINONHEeHNS PaG0oTEI OLIEHUBAIOT PE3yJIbLTa-
Thl H3MePeHU W BRIYMCJEHHI. Pe3ynabTaThl 3aHOCAT
B TaG/IHILYy, 3aTUCHIBAIOT BLIBOJ, B TeTPAAb.

LTS RTEION OTHOCUTENREHOCTD ABHIKEHHA

Llensb ypoka. 3aKpenuTh 3HAHUA VYAIIIUXCA O MeXaHMYe-
CKOM JIBUXXEHUH M erQ oco0eHHOCTH — OTHOCHTEIb-
HOCTH ABVIKEHHUS; HAYUNTEL PEIlaTh 3aJa4yu Ha OTHO-
CHUTEJIbHOCTDh ABHIKEHUA.

AemoHcrpauun. OTHOCHTEIEHOCTD TPAEKTOPHH, IIEpeMe-
IFeHUA, CKOPOCTH ¢ IOMOIILI0 MaaTHUKA. Tadmauier:
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«OTHOCHTEIBHOCTL ABHIKEHMSA», «TpaekTopusa ABH-
HeHnA» !,

Coaepmanne onpoca. 1. laiiTe onpenejeHne MexaHnde-
CKOTO ABMKeHnA. 2. YTO HASHIBAETCA TPAeKTOpHeit
ABMMKEHMNA; NpoiifeHHEIM nyTrem? 3. Yrto BXomuT B
cuctemy orcueta? 4. Kakne xunematndeckue pusu-
YeCKUe BeJHYHHBLI OMHUCHIBAIOT MeXAHWYECKOe ABU-
Kenue?

CopepxaHne HoBoro marepuana, CaMocTOATEALHAA pa-
Gora Ne 1 (mo marepuany § 1—8)2. OTHOCHUTENBHOCTD
TPAEKTODHH, II€peMemeHnd, OYTH, CKopocTn. Feo-
LHEHTPUYECKAA M TeJHONEHTPHUYECKA CHCTEMBbI
mupa. IIpuunaa cMeHBI JHA U HOYM HA 3emJe (B re-
JHOUEHTRUYEeCKOH cacTeMe).

3akpenneHue martepwana. Pemenue zagau 1386, 1387
u3 C60pHHUKA.

Aomawdee saganue. § 9. Yopaxuenne 9 (1—4).

MaaHnupyeMbie pe3ynbtatbl o6yvyeHua

Memanpedmemuoie: oBAageTh HABBIKA-
MH CAMOCTOATEJIbHOr0 NpHobperenns 3HaHUN 06 oTHO-
CHTEJBPHOCTH MEXAHHYECKOrO NBHIKEHHUS TeJl U3 TEeKCTa
yueOHHKA, peryiaaTUBHEIME ¥ ¥]] npu penieHun Kadecr-
BEHHBIX H PacueTHHIX 3aAad; BHIAEJIATH OCHOBHOE CO-
RepxkaHHAe NPOYMTAHHOIO TEKCTA, HAXOAHUTL B HEM OTBE-
ThI H MU3JIATATE HX.

Juwnocmusie: chopMHUPOBATh TO3HABATEIBHBIN HEH-
Te€peC H TBOPUYECKYK) HHHIITHATHRBY, CAMOCTOATEIbHOCTh
B mpHOoOpeTeHHN HOBBIX 3HaHHI 06 0cOGeHHOCTH MeXa-
HHYECKOTr0 IBHMEHHA — ero OTHOCHTeJILHOCTH, IeH-
HOCTHOE OTHOILIeHHe APYT K APYyTY, K YUATENI, K pe-
3YJLETATAM OOYVUCHHA.

Ob6wiue npedmemmnbie: TONBIOBATHCA METOAAMH Ha-
VUHOT'Q MO3HAHHA IPH PACCMOTPEHHH MeXaHHUYecKOro
JBMIKEHUA U er0 XAPAKTEPUCTHK OTHOCHTEJIbHO PA3HLIX

1 Tafanna U3 KOMILIeKTa TAGaInn 1o PHaBKe H3TATENbCT-
Ba <J{pogdar.

2 TIpn Tpex uacax PUIHKH B HeJea0 no MaTepaany § 1—8
OpPOBOAHTCA KOHTPOAREaA pabora. B npunokennn 1 npuse-
AeHH AOHOJEHNTEJbHbIE 3aJaHHA, KOTODBEIE MOMKHO HCIOAL-
30BATE NJH COCTABJASHUA BADUAHTCE ROHTpOJIhHOﬁ paﬁo’rm.
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CHCTEM OTCYETA; IPUMEEATh TEOPEeTUYEeCKNe 3HAHUA Ha
OpaKkTHKe; pelllaTh KadeCTBeHHbIe H PacueTHLIE 3aJa9H
HA OTHOCHUTENbHOCTD ABHIKEHNA; OBJIANETE KOMMYHHKA-
THBHBEIMU Y Y]] mpH oTBeTax HA BOOPOCHI IOCJe ITapa-
rpada.

Qacmuvie npedmemuvie: HAOAIOJATD X OOHCHIBATH
ABHIKEHHE MAATHHKA B ABYX CHCTEMAaX OTCYETa, OAHA U3
KOTODEIX CBA3aHA C 3eMJeii, a Apyrasa ¢ JeHTOH, ABHMKY-
meiicA paBHOMEpPHO OTHOCUTENBHO 3€MJIH; CPABHHBATH
TPAeKTOPHH, IyTH, NEPEMEIleHHA, CKOPOCTU MAATHHKA
B YKA34HHBIX CHCTEMAX OTCYETA; NPUBOAUTL IPHMEPEI,
NOACHAIOIINE OTHOCHUTEJLHOCTh ABMKEHHUA; MMOJb30-
BaAThCA MOJYYCHHBIMH 3HAHUAMH 00 OTHOCHTEIBHOCTH
MEeXAHHYECKOro ABMKEHHUA B MOBCEIHEBHOM JKH3HH.

MeToauyeckne 3amMedaHus

B Hauajle ypoKa cJjeayeT BHIMONHUTE Ca-
MOCTOATEeNLHYIO paboTy Nt 1, paccunTaEHYIO Ha 20 MUH.
MoxHO ucnoasszosath BapnanTel CP-5 «IIpamonuneis-
HOe PABHOYCKOPEHHOe ABHKeHHe» U3 mocobua «Pusn-
ra. JUAAKTHYeCKHe MaTeDnaJhl. 9 Kjacc» (aBTOPHI
A. E. MapoHn, E. A. Mapon).

HauaTb M3ydeHHe HOBOTO MaTepHaja ¢ JeMOHCTpa-
IHH MeXAHAYECKOTO ABH)KEHHA MAATHUKA U PACCMOTDe-
HUA TPAeKTOPHH ero JBHKEHNs, NyTH, NepEMelleHNs,
CKOPOCTHU B CHCTEME OTCUETA, CBASAHHOIL ¢ 3eMJeil, u B
cCUCTeMe OTcYera, ABMXKYIeiicda paBHOMEpPHO OTHOCH-
TeJILHO 3eMaH. PACCMOTpeTE MpUMep U3 yuebHUKA « Ue-
JIOBEK WHET N0 BArOHY HPOTHEB IBHIKEHHA moesfar (mo
puc. 16). IIpuiiTn ¥ BHIBOZY, YTO CKOPOCTHL OAHOTO M
TOTO JK€ TeJa B PABHBIX CHCTEMAaX OTCUETA MOXKET ObITH
Pa3IMYHON KaK Mo YHCA0OBOMY 3HA4EHHIO, TAK H MO Ha-
upasjieanio. [lanee paccMOTpeTh MpUMeED H3 yIeOHHIKA
«Beproner, BepTHKANBHO ONYCKAWNIHIICA HA 3€MIIO»
(mo puc. 17). IlpriiTn K BRIBOAY, UTO TPACKTODHSA IBH-
HEeHHA TeJla ¥ NYTh TOKEe OTHOCUTENRHBI.

CaMOCTOATENBHO N0 YYeOHWKY MTO3HAKOMHUTBLCA C
ABYMsA CHCTEMaMM MHUpa — reolleHTPUYecKoil U remmo-
HeHTPU4IeCKOH. O6bACHUTE CMeHY AHA N HOYH Ha 3emJie
B TeJIUOLeHTPHYECKOH cHcTeMe Mo PUCYHRY 18 yuel-
HUKA,
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pHLTENTA RN UHepuManbHble CUCTeMbl OTcYeTa.
MepBbii 3aKOH HbiOTOHA

Llenb ypoKa. 3aKpenuThL 3HAHKA yYalinxca o6 MHepouu;
BBECTH [OHATHE «HHEPOHUAJLHAA CHCTEMA OTCUETA
(UCO)»; chopmyaupoBaTs nepBHIii 3aKkoH HeploTOHA.

QemoncTpauunn. Sipnenne HHePIHH.

Conepxanue onpoca. 1. [laliTe onpeaeneHNe MexaHnde-
CKOro ApmxeHHA. 2. YTo HasnIBaeTrca HHepOnuen?
3. Uro npeacrasaser coboii cucTema orcuera? 4. Pac-
CKAMHUTE 0 FeONEeHTPUYEeCKOH U reJINOneETPHYeCKOR
cHcTeMax MHapa. 5. B ueM npoABIAeTCH OTHOCHTENE-
HOCTh MeXaHHYecKoro asmxkenna? 6. Ilpusegure
NpUMePH], HILTIOCTPHPYIOIIAe 0CcOGeHHOCTE MeXaHH-
YECKOT0 ABHIKEHHUA — €ro OTHOCHTEJbHOCTE.

CopepaHve HOBOro matepuana. IIpHUNHEI ABHKEHUS C
TOYKH 3PEHHA ADHCTOTENA H ero mocjeZoBaTelNeil.
BaxoH urepnun. [epssiii 3akon Helorora. Haepou-
anbHBEIEe cHcTeMEI oTcueTa (MCO).

3akpennexune matepuana. Bonpocsl nocne § 10.

AomawHee sapanue. § 10. Vopaxsenue 10.

Nnanupyembie peaynstaTtel 0GyyeHun

Memanpedmemnsie: OBNajeTs Pperyas-
TUBHBIMH Y VY]l npn pemeHuH KaueCTBEHHLIX 3a444;
Pa3BHBATE MOHOJIOTHIECKYIO Peiub; CAMOCTOATEALHO HA-
XOANTH, AHAJTH3HPOBATE B OTOHPATE HHGOPMAIHIO C HC-
DOJL3IOBAHNEM HMHTEPHET-PecypPCOB H AONOMIHHUTEJbHOM
JUTEPATYPLI IIPH IOATOTOBKe Ipe3eHTamuH «lanmieo
Tanunefi»; AAYyIHUTHCA CAMOCTOATENLHEO HOPHOOpETATH
3HAHUA,

Juunocmnbie: chOpMHPOBATD IIOZHABATENBHLIA HH-
Tepec K UCTOPHH (PUEMKH, CAMOCTOATENLHOCTE B IpH-
o0peTeHHH HOBBLIX 3HAHWHE 00 yueHBIX-QH3IWKaAX, IEH-
HOCTHOE OTHOHIEHHE APYF K APYrYy, K YYHTeNl0, K pe-
gyabraTaM o0yJ9eHHUA; YMETh ONEHHUBATH DPE3YJABTATHI
CBOHX AelcTBUI, IPOABAATL HHUNUATUBY.

Ob6uiue npedmemmuoie; NONAb3OBATLCA METOJAMH HAa-
VYHOrO NO3HAHHA [PH PACCMOTPEHHHA FABJCHHA HHED-
IIHN; IPUMEHATH TEOPEeTHYeCKne 3HAHNA Ha ONPaKTHKE;
OBJIAAETE KOMMYHMKATUBHEIMH Y ¥Jl npm orBerax Ha
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BOHPOCH Iocjae naparpada; AOKAaZNBATL 00 HCTOPHH
Au3HYU ¥ OTKPpHTHAX I'. Tannnea.

Jacmuvie npedmemubie: HaOMIOAATb NPOABJIEHHE
MHepHHUH; IPUBOAUTL NPUMEDPEI IPOABISHHS HHEPLHH;
pemIaTs KadeCTBeHHEIE 3aKa4YH HA IPHMEHEHHE NIePBOTO
sakona HeroToHa.

MeTtoguuecxue 3ameyaHua

B Hagane ypoka cjleAyeT NPpOaHAJIH3UPO-

BaTh XapaKTepHBIe omnbKH, AOOYIIeHHBIe YYAIllHMHRCA
IIPU BEINOJIHEHHH CAMOCTOATENIbHOM paGorrr M 1.

HA3noxeAne HOBOTO MATepHANA MOXKHO HAYATE C JAe-
MOHCTPAIMH ABJIeHHA UHepIuR. O0CYAHUTE 3TO ABJIEHHEe
¢ ysamuaMmaca. PacckasaTe 0 IPAKTHYECKOM IIPHUMeHe-
HEN nHepnuu. ONeITHBIA modep yMeeT ¢ IMOMOLILIO
MEEPLHH SKOHOMHUTS Toprodee. YUHTHBAA peabed Aopo-
TH, OH BpEeMA OT BPEeMeHHU cOaBiseT rag B OTKJIIOYAaeT
JABHTAaTEJb OT Beaymux xojaec. IIpn aToM MmanimHa ABu-
JKeTCHA IO HHEPHHHM, A& ABHTaTeNb MOTpebaseT MANO ro-
pruerc. IIpoiiga HaxkaToOM HEeCKONIBKO MeTpOB, BOAH-
TeAb MOXKET CHOBA pasorHaTh Mammuy. Ilokasarenem
MCKYCCTBA MANIMHUCTA NOKOMOTHBA ABJAAETCA YMEHHE
TOYHO NIOCTABMTE COCTAB ¥ NAAT(OPMEI, He HCIONAbL3YHA
TOPMO3a H He OCaXaad cocTaR Hasan. ¥ aTo MOMKHO clie-
JATH 34 CYeT MHEePOHKH, CBOeBPEMEHHO BBIKJIIOYHUEB ABH-
TATENH.

IIpocaymares kparkyio 6uorpacduyecKkyld CIpPaBKY
o I Tanninee. Onupascs Ha NOJydeHHBIe 3HAHHA 00
HHEPHHHU B Kypce dus3ukrn 7 Kjaacca, ydanuecsa IIpUBO-
IAT OpAMePHL IPOABJIeHNA HHEPIEHA. PaccMoTper: TOU-
KY 3PeHHA ApeBHETPEedYecKord yueHOro ApHCToTens H
ero uhociaegoBaTeneii, obobmenne PBeIBOgOB laauiaes
H. HeioTOHOM N H3JA0KeHHe MM 3aKoHa KHEPIHR.
OnsiTEEIM TyTeM {no puc., 19 yuyefEHKA) IPpHATH K BHI-
BOAY, YTO 3AKOH HHEDOUK CIPaBeAJINE He AJA BCEX CH-
creM orcuera. ChopMynupoeats nepsslil 3akoH HeoTo-
Ha, BBecT noHATHEe «ICO». O6GpaTUTL BHUMAHHE y4a-
LIUXCHA CJIEAYET Ha TO, UYTO C OUYE€Hb BEICOKON CTENEeHbI)
TOYHOCTH HHEPHHANBHOH MOMHO CYHTATH T'€JIMOHEHT-
PHYECKYI0O CHCTEMY, UTQ 9Ta CHCTEMA HCHOOALB3YETCH
B 3aAadax HeOecHOH MeXaHMKH M KOCMOHABTHKH, IlpHu
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pemernun sagayd 3a HCO GyaeM OpHEUMATE CHCTEMEI OT-
c4eTa, CBASAHHEIE ¢ [IOBEPXHOCTHLIO 3eMJyH. BrecTn mo-
HATHE «HeMHEPIUATLHALIE CACTEMEI OTCUSTA » .

0k Bropoi 3akoH HeloTOHa

Uenb ypoxa. JIoBTODHTE NOHATHE «PAaBHOAEHACTBYIOMAS
CHAJIA»; YCTAHOBUTL CBA3L MEXAY CUIOH ¥ YCKODEeHH-
eM, chOpMYJIHMpPOBATH BTOPOH 3akoH HbIOTOHA; BH-
ABMTH NPUYMHY U HATIpaBNE€HHe YCKOPEHUA, eAUHU-
oy cuaul B CH; gaTe anropuTMm pemeHuda 3agaq HA
BTOPOIi 3aK0H HiloTOHA.

AemoHcTpaumn. Bropoii 3akoH Heworona. Tabauna
«Bropoit saxkoH HeoToHA» .

Coaep)xanume onpoca. 1. Haiirte onpeneseHne sIBJIEHUA
uHepnuu., 2. Kax aBHiKeTCH TeNO, €CIM HA Hero He
AJeiicTByror apyrue rexa? 3. Hasosure yciaosua pas-
HOMEpHOTO ABMKeHHA (mo ApucToTenio, no Iaau-
Je). 4. JlaiiTe COBpeMERHEYIO (OPMYJIMPOBKY IIEPBO-
ro saxkoHa HrioToHa. 5. Kakue cHCTeMEl OTCYera
HA3HIBAIOTCA HHEePOHUAJILHBIMH, 4 KAKHMe — HeHHep-
OHANBHBIMA ?

Coaepxanune HOBOro matepuana. Bropoi 3axoH Heioro-
Ha, EauHnna cHJIkL,

3akpenneHue marepuana. Pemrerne sagau 1, 5 n 6 us
ynpaxcHeHAd 11, sagau 1483, 1484 uz CéopHuKka.

AomawHee zaganue. § 11. Yopaxuaenne 11 (2, 3).

Naanupyembie pe3ynbTathl 06y4eHUA

Memanpedmemuvie: OBAAJETL pPeryas-
THBHEIMH ¥ ¥]] Ha NpHMepax rHnoTes O MPHYUHAX H3-
MeHEeHHS CKOPOCTH TeJl H YMeTh BRINOJHATL UX DKCIIe-
PHMEHTAJILHYI0 IIPOBEPKY; OBJAAETH CIOCOOHOCTAMMU
HAXOXACHAS PABHOALHCTRYOMEeH HeCKOJIbKNX CHI U €¢e
MPOEKOUH Ha BEIODAHHYK OCh; CAMOCTOSTEJLHO HAXO-
ANUTh, AHAJMSHUPOBATSL, OTOMPaATH HMHGQODMATMIO, WHC-
TIOAb30BATD AJ1A 9T0r0 UHTEpHET.

JuurnocmHubte: chOpMHUPOBATH NTO3HABATELHEINR HH-
Tepec K 3aKoHaM HeioToHA H MX NIPOABJACHHIO B IPUPOJgE
M TEXHNKe; PA3BHBATDH TBOPYECKNE CIIOCOOHOCTH, CAMO-
CTOSATEJLHOCTE B NPHOOPETEeHUH HOBBIX SHaHHUM 00
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H. HbloroHe, KEeHHOCTHOe OTHOILLIEHHEe APYT K JAPYTY,
K YUHTeJI), K pe3yjabraraM 0o0yueHudA; yMeTh NPHHH-
MaTh CAMOCTOATEJILHLIe pelieHusn, O0O0CHOBHIBATL M
OILIEHHBATEH PE3YJLTATH CROMX A€HCTBHIM.

Obwue npedmemnpie: IPOROAUTEL HAOMIOAEHUA, TLJIA-
HHPOBATE M IIPOBOJHTE SKCIEPHMEHT II0 H3YICHHUI) BTO-
poro 3akoHa Helorona; 06BACHATE DO YUEHHEIE De3yib-
TATH U AENATE BHBOZABI; IPHMEHATH TEOPETHUECKHE
3HAHWS HA DIPaKTUKe; PeIlaTh 3aJa49H 10 ONpeAeeHNI0
paBHOAeHCTBYIWOIIEH CHJAB M YCKODEHHA ABHMXEHUS
TeJa OTHOCHTENLHO BeIOPAHHON CHCTEeMBI OTCUYETA;
KPaATKO H YeTKO OTBEeYaTh HA BOIPOCHI NOCJE napa-
rpada.

Jacmubie npedmemubie; 3alINCLIBATE POPMYJIY BTO-
poro 3akoHa HLi0TOHA B BeKTOPHOM H CKAJNAPHOM BHAE;
PeIdaTE PACUETHHIE H KAYECTERCHHRIE 338aUN Ha IIpUMe-
HeHHe BTOporo 3akoHa HeroToHA.

MeToauuecKne 3aMevaHus

HauaTh ypoK MOMXHO C IpeseHTAUN 00
H. Hoiorone. O6psACcHeHHe HOBOINQ MaTepuajia cleayer
HAYATh ¢ NOBTOPEHHS 3HAHNH yUaIINXCA, MOJYUYeHHLIX
HMH B3 Kypca dusnku 7 knacca. Iepes ysamuMnacs mo-
CTABHTEH BONPOCH: «UTo ABAAeTCA NPHMHHON H3MEHe-
HHS CKOpPOCTH Tena?», «UTO XapakTepH3yeT YCKOpe-
Hue?», «Uro ABaserca npuuumBoil yecropeHua?»>. BhI-
ABHHYTH 'MIOTE3Y O CYIIECTBOBAHHHN KOJHYECTBEHHOI
B3aUMOCBASH MEXAY CHIOH H YCKOpEeHHEeM, TaK Kak
VCKOPEeHHe BOSHHKAET B PEe3yALTATE AcHCTBAA CHJIEIL.
IIpueecTH NpHUMepLI, CBHAECTEALCTEYIOIME O TOM, UTO
YCKOPeHUA, TTIONYYAEMEIe TeJJAMHI IIPH HX B3aUMOogelicT-
BHM, 3aBUCAT OT Macchl arux Te. IIposecTn onsir, Je-
MOHCTPHMPYOIMAA BTOpoil 3akoH Hiiorona (mo puc. 21
yueO6HHKA). B X0ze obcy:xaeHNa ydalmuecsd HPUXOAAT
K BBIBOAY, YTO YCKOpeHHd, coodIaeMule TeJaM OfHOMN
H TOH Xe IOCTOAHHOHN cuioii, o6paTHO NpOIOPIKHNOHANB-
HBI MaccaMm 3THX TeJd. ChopMyanposaTs BTOpo#l 3aKoH
HrioToHa, AaTh €ro MATEMATHYECKYIO 3aNTUCh B BeKTOP-
HOM UM CKaJAPHOM BHJe. BuiBecTH egumuuny cunsl B CH.
Ilo Tabauie paccMOTPeTE: ANIOPHTM DPENIeHNS 3a7a4 Ha
BTOpOIi 3axoH HeloTomA.
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W EKIA KN TpeTHA 3aKOH HbloToHa

Llens ypowa. IIoBTODHTL NOHATHA <«B3aUMOAEHCTBUE
TeaA* U «CAAa», YCTPOMCTBO U IIPMHIUT AeiicTBHA AU-
HaMoMeTpa; chopMyaupoBaTs TpeTnii 3akoH HeloTo-
Ha; BEIABHUTE IPHDOAY CHJI, BOSHNKAIOIIUX IIPH B3aH-
MOAeICTBUH TEJ; HAYYNTE PELIaTh 3a1a4YH HA TPeTH
saxoH HeioToHA.

AemoncTpauuwu. Tperuii 3axon HeloToHa (o pue. 22,
23, 24 yuebHUKA).

Copepanue onpoca. 1. [aiiTe onpezeseHHe CHABL
2. Haitre ompegesneHve paBHOZEHCTBYIOmMEN CHJH.
3. YTo ABNAETCA NPHYHHOH BOSHHKHOBEHHSA YCKOPE-
Hua? 4. Chopmynupyiire Bropoit sakon HrloToHa.
5. HagsoBurte ¢Qopmyay BToporo sakoHa Hruioroma
B BeKTOpHOM Bufe. 6. Kak HanparaeHO yCKopeHMe,
C KOTODEIM ABHKETCH TeJI0?

Coaepmanue HoBOro marepuana. Tperuit 3aron HeloTo-
Ha. CHJIBE, BOZHUMKAOLNE OPA B3AUMOAEHCTEBHA TEN:
) UMEIOT OJUHAKOBYIO IPHPOAY; 6) IPUJIOKEHbI K pas-
HEIM TeJIaM.

3akpennenne matepvana. Pemenne szazay 1 u 2 u3
ynpaxHeHud 12, sagaun 1517 n3 COopunka.

AomauwHee 3apanme. § 12. ¥Ynpaxkuenue 12 (3).

NnaHupyemble pesynbratbhl 06yueHus

Memanpedmemmunte: HayduThCA MTOHU-
MAaThb Pa3IN9INe MeKAY TeOPETHYeCKIMHA MOAeIIMH U pe-
AJLHEIMHA O00BeKTaMH; OBIAANEThH PETyNATHBHEIMU ¥ Y]
Ha npuMepax THIOTE2 O PedyabTaTax B3aUMOAeHCTBHA
ABYX TeJl ¥ YMEThb BHIIOJHATH MX 3KCIEPHMEHTAILHYIO
NPpOBEPKY; IPUMEHATH SBPMCTHYECKHNE METOIE IIPK pe-
IIeHUH BONPOCa O NPHYHHAX BOZHHKHOBEHHHA CHJ IIPH
B3AHMOZEHCTBHH TeJl H BLIABJICHWH HX NPHPOAEI.
Juwnocmuuvie: chopMAPOBaTh NO3HABATEJIHLHLIN HH-
Tépec K CUJaM B NIpUpOJe, TBOPUYeCKHNe CIIOCOOHOCTH U
TPARTHYECKHE YMEHHA; CAMOCTOATEeNbHO NPHOOpETATH
3HAHUA O cHJIaX, 0 3akoHax HrioTona; yMeThs NpHHH-
MaTh CAMOCTOATEJIbHbBIE pelIeHHs, OOOCHOBBIBATL H
OlleHHBATEL PEe3yJIbTATEI CBOUX AeHCTBHH.
Obujie npedmemmubie: 3HATH IPUPOAY CHJI, BOBHHUKA-
IOIUX IPH B3aNMOAECTBHH TeJ; NOHUMATE, OT YerQ 3a-

28




BHCHT JeHCTBHE CHJIBI HA Teao (TOUKH IPWJIOKEHHU A, Ha-
IIpaBIeHMA U MOAYAA); YMEThb rpadudecKn H300paXkaTs
CHIBI, ¢ KOTOPBIMHA B3aHMOAEHACTBYIOT TeNd; NOHUMATH
CMEICJ TPETHEro 3aKoHa HihioToHA; MOAL30BATHCA METO-
JAMH HaydHoro mosHanma (HabGnojeHHe, cpaBHeHHe,
H3MepeHHe) PN NPOBeAeHUH ONLITOB, HJJIIOCTPUDYIO-
IIHX TpeTHi 3aKoH HrloToHa, 00BACHATE TOJYVYEHHEIE
Pe3VJLTATH H JeJATh BRIBOXH.

Jacmuoie npedmemnsie; HaONOAATE, OMHCHIBATE M
00 BACHATL ONBITHI, HITIWCTPUPYIONINE CIPABEAJIHBOCTD
TpeThero 3aKkoHa HELI0TOHA; 3anMCHIBAT TPeTHH 3aKOH
HrioroHa B BuAe (GOpMyJILI; pPelIaTh KadecTBeHHbIE H
PacYeTHBIE 33JJAYA Ha NPUMEeHEHHE 3TOT0 3aK0HA.

MeToauvecKUe 3aMeYaHHWA

. ITocae ¢poHTANBHOTO Onpoca U pazbopa

BOTIPOCOB MO AOMAITHEMY 38JAHUI0 BMeCTe ¢ VUeHHKAa-
MH IIOBTOPHUTE N3 Kypca GUSHKH 7 KJacca yCTpoicTEO H
OPUHIUN AeHCTBHA AHHAMOMETDA; HOHATHA «B3aHMO-
JeiiCTBHE TeJ» H «CHJIa»; BCIIOMHHUTb, KaKHe OLIBalOT
CHJIBI H KAKORA UX Tpupoga. O6paTUThL BHUMaHKe HA TO,
OT 4ero 3aBHCHUT JieiicTBHe CHABLI HA Teao. PaccMoTpeTh
B3aHMOAEHCTBHE TeJ M CHJIBI, BOSHHKAWIINE IIPH 3TOM
B3aUMOAeHcTBHH (JeMOHCTpPAIIHA TPEThEro 3aKOHA
HguroToHa no puc. 22, 23, 24 yuedauka). IlpusecT npH-
Mephbl NpOSABJICHUA TpeThero 3axkcona HeioToHa, n3obpa-
3UTh rpacdhHUYecKH CHALI, BO3HHKAIOIINE IIPH STHX B3aH-
MOJZEHCTBHAX. BEIACHHUTE, MOYEMY HeJb3A CKJIAALIBATL
CHJIbl, BOSHHKAIOILIME NIPH B3aNMOALICTBHU ABYX Tell,
H IPHMeHSATDh AJf HUX BTopoil 3akoH HbioTOHA.

pLl IRy ¥ CBO6OAHOS NafeHue Ten

Llenb ypoxka. BeecTu dpHamueckHe NOHATHA «CBOGOLHOE
najgeHHe» U «YCKOPeHHe cBOGOAHOIO NMAJCHHA», 3a-
KPpenmUuThL 3HAHUA yYalqUXca O NpAModHeiiHOM paBHO-
YCKOPEHHOM ABHMIKEHHM H BTOpoM 3akoHe HeioToHa;
HayYUTh pelllaTh 3afa4ul HA CROBOAHOE NafeHHe Tel.

AemoHcTpaunu. Ilagenne Tesr B BO3AyXe U B paspeskeH-
HOM mpoctpaHcTBe (OONHT ¢ TPyOKOH HpeworoHa no
puc. 29 yueGHUKA).
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CoaepiaHue onpoca. 1. Jaiite onpeneneHne MOHATHA
scunar. 2. IlepeurcJanTe CHJIBI, KAKHME BHI 3HAETE.
Kaxoa nmpupozga atnx cna? 3. Kagk MOXHEO H3MepHTh
cuny? 4. Or 4yero 3aBUCHT JeHCTBUE CUJBI HA TEJO?
5. Chopmyanpyiite Tperuil 3akoH HeoTroHa. 6. Ha-
30BUTe POpPMYIY TpeThero 3akona HeoToHa. 7. ITpu-
BeAWUTE MPUMEPHI, HANNCTPHDPYIOIUe TpeTHil 3aK0H
Hruiorona. 8. IloueMy Henb3d CKARABIBATH CHJBI,
BOSHHUKAOINE NPH B3anMoacicTBUH Tex?

CoaepMaHue HOBOro marepHana. ¥CKopeHue cBOBOIHOro
nageaua. llagedne Ten B BO3AYXe M Pa3pereHHOM
IIpOCTpaHCTBe.

3aKpenneHne matepuana. Pemenne sanauu 1 U3 yopax-
HeHud 13.

Aomainee 3aaanue. § 13, Yopasxuenue 13 (2, 3).

Nnannpyembie peaynbTaTthl o6ydeHus

Memanpedmemmubie: OBIAAETh HABBIKA-
MH CaMOCTOATEJILHOT0 NTPHOOpeTeHUA 3HAHWI 0 ¢cBoGO-
HOM HaJAeHHMH TeJ M YCKOPeHHH C¢BOOOZHOrO MaAeHHA,
BOCIIPHHHUMATL, IepepabaThIBATE, IPLABARIATE HHDOD-
ManUi B CJHAOBECHOH o0pasHoil ¢opMe; pa3sBHBaTh MO-
HONOTUYECKYIO H AMAJOTHYECKYIO pedb; HAYIUTHCH Ca-
MOCTOATEJIBHO HAXOAWTH, AHAJH3HPOBATE H OTOHDATH
HHPOPMALMIO ¢ HCIOJb30BAHHEM HHTEPHET-PecCYyPCOB
U JONMOJHUTENLHOHN JUTepATYpPHl NpH IIOATOTOBKE IIpe-
seHTanuu «CBoGogHoe MageHHe TEJ».

Juwnocmuvie: chopMHApPOBATE NOZHABATENLHBIN NH-
Tepec K YCKOPEHHIO CBOOOAHOrO MAaNCHHA; PasBHUBATH
TBOPUYECKHE CIOCOOHOCTH M NMpaKTHYEeCKHe YMEHHS, ca-
MOCTOATEJLHOCT, B NPpHOOpEeTeHHMH HOBBIX 3HAHHMH 0
¢BO0OAHOM IIAJEHNH TeJl; YMETh IPHHNMATE CAMOCTOM-
TeJbHEIE pellleHn A, O00CHOBRIBATE M OIIEHUBATE Pe3YJIb-
TATHI CEOMX AeHcTBHI.

O6uiue npedmemnsie: IPUMEHATH 3HAHAA 0 CBODOA-
HOM MafeHHH TeJ ANdA o0BACHEHHSA IPAMONHHEAHOTO
PaBHOYCKOPEHHOI'0 JABHKeHHMA TeJ B MOJe CHJIbI THMKe-
CTH 3eMJIM; KPATKO M YeTKO OTBEYAThL Ha BOIPOCHl NO-
cie naparpada; peliaTh pacueTHBIE 3aAaUH 10 KHHEMA-
THKE Ha CBoGOANOe NafeHHe Tel,

30




Jacmnuoie npedmemnvie; HabNOAATE NTaleHHe OAHUX
H TeX JXe Tell B BO3/[YXe M Pa3peKeHHOM IIPOCTPAHCTEE;
[I€JATh BHIBOALL O ARMMKEHMH TeJ ¢ OTHHAKOBBIM YCKO-
peHHeM NpH AeACTBHM HA HAX TOJLKO CUJILI TAMKECTH.

Metoauueckue 3amevaHua

YPpoK MOXHO HA4ATh ¢ PA3AIECKOro UK~
TAHTA Ha 3aKOHH HeloTOHA, paccunTaEHoro Ha 10 Mun,
A 3ATeM MepeliTH K H3Y4YeHHIO HOBOr0 MaTepHaa,

Du3ndecKnit ANKTaHT

1. Uuepuya — 3TO ABACHHE ... .

2. Aneponaneaoi CHCTEMON OTCYETA HASHIBAETCA CHCTEMA
OTCYeTa, OTHOCHTEALHO KOTODOIH .. .

3. @opMyJIHpPOBKA NEPBOTO 3aK0HA HerOTOHA.

4. PaBrRoAelicTBYOIIAA CHJIA — STO CHJIA, .. .

5. Cuia -—— 3TO BEeKTOPHAaA QHU3HYCCKAR BEIHYHHA, ... .

6. Eqgnauna caasi 8 CH.

7. DopMyaEpoBEa BTOporo aakosa Hexorosa,

8. dopmyiaa proporo sakona HeoToHA B BeKTODHOM BH L.

9, HeiicTBHE CHIL HA TEJO 3ABACHT OT ... ,

10. ®opmyanpoeka 1 dopMyaa TpeTrero sakora Helorona.

ITocae BRIIONTHEHUA PUINYECKOTO AUKTAHTA YUAIIH-
eCH CAaMOCTOATENbLHO NPOBEPAIOT €r0 U OLeHHBAIOT, IO-
MEHABMINCEL TETPANAMHU ¢ COCEROM IIO MapTe: NATE WIH
IecTh NpPaBHJIBHHEIX OTBETOB — 3, CeMb HJHM BOCEeMb
NpaBUJBHBIX OTHETOB — 4, AEBATH NJIH AeCATh NIpa-
BHJIBHHX OTBeTOB — 5. [lad mpoBepKn KHKTAHTA OHH
MOTYT HCHOJB30BATE KOHCHEKT NPEARIAVINErO YPOKAa,
BAIIMCAHHBINA B paboueil TeTpagu. 3aTeM y4allluecd BMe-
CTe C yYHTeJeM CBEpPAIOT H 00cy’KaaloT OTBETHI.

ITocne npoBepKH AUKTAHTA YYaIIUMCHA MOMKHO NpPEA-
JOMHUTE NIPOCMOTDP BHAcoDUALMA «PHINKA H3 KOCMOCA.
Mexanuka. 3akossl HeloToHa» (BAKO «Col03%) Ha 1o-
BTOPEHUE M 3aKpelieHNe 3HAHUH ydaIlnuXxca 0 3aKOHAX
HrloToHa.

Hanomxenne HOBOr0 MaTepHasIa CHeXyeT HAYAThH C
BBeIeHUA [NOHATHIL: «CBOOOZHOE NAAEHHAL», «YCHOPeHAEe
¢BOBOAHOTO NafeHUA». 3aTeM NIPOAEeMOHCTPUPOBATEH
onbIT ¢ TPpyOKoi HeloToHA 11 06CcyAnTh ero. HamoMHUTE
OCHOBHEIE (GOPMYJIE H3 KHHEMATHKHN UL NIPAMOJIHHEH-
HOTO PaBHOYCKOPEHHOrO ABHXKEHHA H 3alMCcaTh HX B
npoeKuuAx Ha ochk OY.
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b S YA LR 18 )KeHHe Tena, GpouIeHHOro
BepTuKansHO BBepX. HeBecomocTb.

Na6opartepHasn pa6ota N2 2
«U3mepeHHne YCKOpeHUa cBo6oaHOoro
nageHua»

Lens ypoka. 3akpenHuTE 3HAHUA YYAIUXCA O TIPAMOJIH-
HeMHOM pPaBHOYCKOPEHHOM JABHKEHHH; HAYIHUTER pe-
IDATH 3474a9H HA IBH)KEHME TeJa, OpPOIMIeHHOro Bep-
THKAJbHO BEEPX; PACCMOTPETL COCTOSIHNE HEBECOMO-
CTH;, OIpPeAeNHTh JKCISePHMEHTAJNLHO VCKOpPEeHHe
cBOOOAHOrO NANCHHA,

AemoHcTpaumu. HesecomoceTs (o puc. 31 us yaefnuxa).
IIpamMosnnHeiHOe PABHOYCKOpPEeHHOE ABMIKEHUe Opy-
CHKAa 10 BepPTUKAaAH 6e3 HauadbHOH CKOPOCTH.

CopepxaHue onpoca. 1. JaiiTe onpeseneHse TPAMOJIH-
HeAHOro pPABHOYCKODEHHOIO ABMKeHHA., 2. Maite
onpejeneHne NOHATHA «cBo0o HOe ajseHHe», 3. Ha-
30BHTE (hopMyay AnA pacudeTa NPOeKIUH BEKTOpAa Te-
PeMeIlleEUA NPU TPAMOJHHEIHOM PABHOYCKODEH-
HOM ABMXEHUH 0e3 HaAYANBHOH CKOPOCTH (BEICOTHI
nagenns). 4. BroipasuTe U3 3TOA HOpMYIHN ycKOpe-
HHe CBOOOAHOIO HaAcHAA TEJIA.

CopepxaHue HOBOro marepuwana. YMeHbHIeHHe MOAYJA
BEKTOPA CKOPOCTH NPH TMPOTHBOIOIOMHOM HANPAaB-
JeHHH BEKTOPOB HAYAJNBHOM CKODOCTH M YCKOPEeHHA
ceobopHore mazenus. HesecomocTh. Onpepenenne
ycxkopeHUA ¢BOGOJHOrO NajeHNA NMPH €ro NpaMOoau-
HelHOM pABHOYCKOPEHHOM ABHIKCHHH 0e3 HAUAJNL-
HOM CKOPOCTH.

AomawHee 3apaHue. § 14, YopaxHenue 14.

Mnavupyemolie pe3ynbrathi o6yyeHus

Memanpedmemnuie: OBNafeTh HABBLIKA-
MH CAMOCTOATEIRHOTO IPHUOOPETeHNA 3HAHUIH 0 IPpAMO-
NUHEeHHOM PABHOYCKOPEHHOM ABUKEeHNH, TO3HABATE/Ib-
HBIMH Y ¥]| OpM BRIMOJHEHHWH 3KCIEPHMEHTA, NOCTa-
HOBKH OeJeill, IJ1aHMpoBaHNA, CAMOKOHTPOJA H OLleHKH
Pe3yJbTATOB CEO€H AEATENBHOCTH IPHN ONpejesIieHHU
YCKODPeHnA ¢cBOoOOoAHOTO najgeHnsd 6pycKa.
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Juwrnocmnubie: chopMHUPOBATL IO3HABATEILHBIN NH-
Tepec 1 TBOPYECKYID MHHIHATHBRY, CAMOCTOATEIbLHOCTD
B OpHOOpPeTEHHW HOBBLIX 3HAHMH M NPaKTHYECKHX yMe-
HHUI o onpeAelIeHHID YCKOPEeHHA ¢BOOOIHOrO NageHusd,
IeHHOCTHOe OTHOLIEHHeE APYT K APYTY, K YUHUTENO, K pe-
3yJbTATaM OOVUEHMA; YMETh HCIIOJL3OBATH IKCTEPK-
MEHTAJBHBIH MeToA HCCHeJAOBAHMA NPAMOJHHEHHOTro
PaABHOYCKOPEHHOIO ABMKEHUA OPYCKA, CAMOCTOATEIBHO
OPHHHMATL pelleHUs, 060CHOBMBATE M OLICHUBATL pe-
SYJALTATHL CBOMX AeliCcTBU, NpPOABIATL WHHUIUATHEY,
paboTaTth B rpymne {ImapamMmu).

Ofbuiie npefmemmubie: HCTIOJB30BATh METO]| SMITUDHU-
YecKOTO HcciiefoBaHuA (HabioaeHe, cCpaBHEHHE, CUET,
H3MepeHNe); NIAHUPOBATEL H BRINOJHATH dKCIepHMeH-
TH; 06padaTHBATE H O BACHATD NONYUEHHEIE Pe3yaAbTa-
Thl M3MepeHH’A BpeMeHH! U mpoieHHOro NyTHu, paciuera
VCKOpPeHUA ¢BOBOAHOrO nNafiecHNA OpycKa; JeJATh BbIBO-
Jbl; OMEeHHNBATE I'DAHHMILI [OTrpPeImHOCTR MpH HU3Mepe-
HUM IYTU U BpeMeHH,

Yacmnbie npedmemmnsie: HabMOJATE ONBITHL, CBUAJE-
TeJBCTEYIOLIIHE O COCTOAHHWH HEBECOMOCTH TeJ; CACJIATE
BHIBEOX 00 YCAOBHAX, IPH KOTOPBIX TeJIa HAXOAATCH B CO-
CTOSHHM HEBECOMOCTH; H3MEPATh NPOMAeHHLIA NYTH
(BBICOTY TIQJIEHNA) ¥ BpeMA JBIKeHNA OpycKa; paccun-
THEIBATE YCKOpeHUe cBoBOAHOTO NmaaeHUWA OpycKa; Hc-
NOJABLIOBATE 3HAHNA N HABLIKH M3MEpEHHUA HYTH H Bpe-
MeHH JBMXKeHUS B OLITY; NPUBOAUTL NMPUMEPH! CBOBOA-
HOro NajzeHHA B OBITY U TeXHHKe, YHCJIOBOTO 3HAYEHNA
YCKOPeHNA CBOOOAHOTO NageHU Te.

MeToaHYeCKHEe 3aMeYaHHA

YpoK MOXHO HauaTh C PeIeHHs 3afauu
1545 n3 Coopanka. 3anuck Ha AOCKe YCJAOBUA 3aAaYM H
HOSACHAKIOINUI PUCYHOK MOMOTYT Y4aIqUMcA IPUMeHUTE
tdopMyaBRl AnA NpPOEKnUil BEKTOPOE IEpPeMEUIeHHA H
CKOpPOCTH IPM JABHIMKEHUM TeJsa, OPOIMIEHHOro BepTH-
KalbHO BBepX. 3aTeM NPHMBECTH NPHMepPhl COCTOAHHSA
HEBECOMOCTH H Pa3ofpaTh YCJIOBHUA, IIPH KOTOPLIX TeJa
HaXOAATCSA B HEBECOMOCTH.,
B Havase BeinoaHenns JaGopaTopHo# paboTsl mosHa-
KOMHATE Y4allHXCA ¢ MPaBHUIaMHK TI0 TeXHUKe Oe3onacHo-
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CTH, pacnHcatrbcsd B XKypHaJe no TB. OdopMHATE IpOTO-
KOJI paGoTsl B TeTpagax Aas gaGopaTopHseIX pador. Yua-
HIMecA ONpPeAeNnaOT LeHy JAejleHUs HIMEPHTEJILHOHM
JHUHeHKH, o6cyKAaloT X0 BEIMOAHEHNA padoThl, npubdo-
PBl, UCIOAB3YEMEIE OIS €€ BBIMOJHEHNSH, OTBEYAKT HA
BOIIPOCHI, 4 IIOCJI€ BBRIMOJHEHNA padOThl OLIEHUBAIOT De-
3YJABTATEI H3MEPEHW H BRIuHcAeHnil. Peayibrarsl 3aHo-
cAT B TAOMHIY, 3aIIMCLIBAIOT BLIBOJ B TETPAaAkb.

VLR YA 3aKOH BCEMUPHOro TAFOTEHUA

Llenb ypoka. IIoBTOPHTE DOHATHE «ABJEHHE BCEMUDPHOTO
TATOTEHNSA»; BHISIBUTH TPDABUTAOVOHHYIO IPHPOLY
CHJK BCEMUPHOTO TATOTEHHA; ¢POPMYJIHUPOBATH 34-
KOH BCEMHPHOT'O TATOTEHHs; BBECTH I'DABHTAIHOH-
HYIO0 HOCTOSAHHYIO; HAYYHTDh PEIlaTh 3884l HA IIpH-
MeHeHUe 3aKOHA BCeMHPHOTO TATOTeHHA.

AemoncTpayun. Ilagenne Ha 3eMJII0 TEJI, HE HMEIOIINX
OMOPH! HJIN NIOABECA.

Coaepanne onpoca. 1. Kakasa caia geiicTByeT Ha Teu1o,
6pourernoe BepTHUKANBLHO BBepx? 2. Kaxkoe yckope-
HHe CoODIIaeT eMy CHIA TAMKECTH {COTIACHO BTOPOMY
saxkoHy Hrniorona)? 3. Kax MeHseTcsa cKopocTh Teja
IPH €ro ABHIKEHNH BePTHKAJbHO BBepx? 4. OT uero
38BHCHAT HANGOABIIAA BHICOTA HoABbeMa GpolIeHHOro
BBEPX TeJla IPH OTCYTCTBHH CHJLI CONPOTHRICHHS
poaayxa? 5. KakoBnl HampaBleHHA BEKTOPOB YCKO-
peHHA cBOOOAHOTO MAACHUA H CKOPOCTH NPH ABHMKE-
HHH TeJla BBepPX; BHU3?

Copep)xanue HOBOro MaTtepuana. 3aKkoH BCEeMHPHOTO TH-
TOTEeHNs1. YCJI0BUS MPUMEHNMOCTH 3aKoHA. 'paBuTa-
IUOHHAA TOCTOSHHAA.

3akpenneHne marepwana. Pemrenue aagau 1605, 1606
u3 CoopHMKa.

Aomawnee 3aganne. § 15. Vopaxuaenue 15.

MhanupyemMbie pe3yabTars 06yyeHus

Memanpedmemnbie: 0BIaZeTh HABRIKA-
MH CAMOCTOATENBLHOTO NPHOGPEeTEeHNA HOBBIX 3HAHHM O
ABJIeHUN BCeMHPHOT'O TATOTeHUS; TPNMEHATE DBPHCTH-
YyecKHe MeTOAbI [IPH PeIlIeHU U BOIPOCA O IPUYHUHAX BO3-
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HUKHOBEHMS I'DABUTALMOHHLIX CHJI IIPHA B3aMMOJeHCT-
BHH Te); @OPMHPOBATE YMEHHA BOCIPHHMMATH, Nepe-
pabaTEBATE U IPEABABIATE AE(POPMAIHIO B CAOBECHOH,
o0pasHoii, CHMBOJHYeCKO# opMax, aHATHNSHPOBATE M
nepepafaTRIBATE NOJYYEHHYIO HHDOPMALHIO B COOTBET-
CTBUH C IIOCTABIEHHLIMHU 3aJAMAMH,

Juwrnocmusie: chopMHPOBATE NOSHABATEIbHKIH NHTE-
pec K Chile BCeMUPHOTO TArOTeHNA u oTKPHITHIO U, Hilo-
TOHA, TBOPUYECKHE CIIOCOGHOCTY H IIPaKTHYeCKHe YMEeHHNA
0 PEIIeHHIO KaYeCTBEHHEIX H PACYETHEIX 34441 Ha IIpH-
MeHEHNE 3AK0OHA BCEMHUPHOTO TATOTEHUA; CAMOCTOATEND-
HO mOpHOOPeTaT:E 3HAHUA O TIPABUTAIMOHHLIX CHJIAX;
YMeTh IPUHUMATE CAMOCTOATENLHREIE peleHusd, o60cHO-
BBHIBATH Y OIEHUBATH PE3YNBTATHI CBOMX AHCTBHA.

Obwue npedmemHtoie: 3HATH IIDHPOAY CHJILI BCEMHD-
HOT'O TATOTEHHA; IOHUMATD, OT Yero 3aBUCHT CHJIa BCe-
MUPHOTO TATOTEHHNSA, YMeTh IpPadHUUYecKH H300paKaThb
CHJEI, ¢ KOTOPHIMU IPUTATHBAIOTCA ABA TeNa; MOHU-
MAaTh CMBICJ 3AKOHA BCEMHUPHOI'O TArOTEHN; 00bLACHATE
NPEYAHY IPHIAKBOB X OTIUBOB Ha 3eMIJIe.

Jacmubie npedmemHsie: IOHUMATb CMBICJ 3aKOHA
BCEeMHAPHOr0 TArOTeHNA; 00BbACHATEL ABJNEHHE IIDUTAXKe-
HUA TeJ M HCIONL30BATEH 3TH 3HAHUA B NOBCeAHeBHOM
KHU3HH; 3aIUCKIBATL 3AKOH BCEMHDPHOTO TATOTEHHA B
BHUJle MATEMATHYECKOI'0 YPABHEHNUA; PELIATH PACYETHEIE
3a78a4M Ha IPpUMEHEeHKe 3TOro 3aKOHA.

MeTtoaHuecKHUe 3amMeyaHun

Hznoxenne HOBOrO MaTepuala MOMHO
Ha4aTh C HPOCMOTPAa BUAcodparMeHTa 0 NPAJIABAX N OT-
JANBax Ha SeMie (BUAcOPHIIBM IO ACTPOHOMHH «JIyHA»)
M MOCTAHOBKHM BOmpoca «B ueM NpUYHHA NPDHUJIWBOB U
oTIMBOR Ha 3emue?». Ilocae obCcy:kAeHUs OTRETA HA
3TOT BOIIPOC BCIIOMHHRTD OIpejeJieHHe ABJIeHNA BCeMHUp-
Horo Tarorennsa. CHoOpMyaupoBaTh 38KOH BCEMHPHOIO
TAroTeRUA. 3anmucaTh GopMyny 3aKoHa., BeecTH Ko3h-
bHnHeHT IPONOPIHMOHANBHOCTH B (hopMyJie 3aK0HA BCe-
MUPHOT'0 TATOTEHUS —— PABUTALMOHHYIO TIOCTOAHHYIO,
OnpeaesuTs rpaHUIEI TPHMEHUMOCTH 3aKOHA BCEeMUp-
HOro TAroTeHUusA. IIpmBecTM mNpHMephl NPOABACHUA
CHJIBI TATOTEHMA.
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B KauyecTBe HHTEPECHOTO AOMOIHHTENBHOTO MATEPH-
ajma Mo TeMe «3aK0H BCEeMHPHOIrO TATOTEHHA» MOMKHO
paccKasaTthb clegyiouee: «lepeso B cagy poJoBOrO HMe-
HuA ceMbu HeloToHOB B Bycropne, Henopaxerky ot Kem-
OpuaRa, OTKYAa COPBANOCH 3HAMEHUTOE AGJIOKO, B Te-
HYeHHMe MHOTHX JIeT, IIOKa €ro He cjoMaja 6ypda, ObLIo
My3eHHEIM dKcoHaToM. Eme 611! Ilagenne sToro a6i10-
Ka ABHJIOCH NPHYKWHON OTKPHITAA 38KOHA BCEMHPHOIO
TAroTeHnAls 1

MO LTS FANE YcHopeHrue cBO60OAHOO NafeHUsA
Ha 3eMne U Apyrux HeGecHbIX Tenax

Uenb ypoka. IIoBTOPDHTE IOHATHE «YCKOPEeHHe CBOGOIHOTO
OageHnuA» , 3aKOH BCEeMHUPDHOTO TAMNOTEHNA BTOPOﬁ 3a-
KoH HbioTOHA; BBIBECTH GOPMYIIY A PACYETA YCKO-
peHus cBOGONHOTO MaJeHHA; HAYYNATh PEIIATh 3844491
Ha onpepesieHHe YCKOPeHUa CBOOOAHOTO MAeHNA,

Copepxanne onpoca. 1. Haiite onpeaeneHue ABJIeHAN
BCeMHUPHOrQ TAroTeHmA. 2. IIpmBeauTe npHMephl
OPOSABRACHHSA CHJIBI TATOTeHUA. 3. KTO ¥ B KaKOM Bexre
OTKPHIJI 3aKOH BceMHpHoro Tarorenua? 4. Coopmy-
JUpYHTEe 3AKOH BCEeMHPHOIO TAroreHHsA. 5. Yemy
PABHA TDABHTAIIMOHHAA nocroauHaa? 6. Hasosute
GopMyay 3aK0OHA BCEMHPHOTO TATOTEHHUA.

Copaepxakue HOBOro marepuana. @opMyaa A olpege-
JeHHA YCKOpeHHA cnoﬁonnoro nmaneHHd. 3arucu-
MOCTBb YCKOpeHns cRoO0ZHOrO MajleHua OT reorpadu-
yeCcKoH OIHPOTHI M&CTA H BBICOTEI HaJ IOBEPXHOCTHIO
3eman.

3aKpenneHue Matepuana. Borpocsl nocae § 16. Peme-
Hue 3axa4v 1533, 1536 us C6opHUKa.

AomMawmee zapanue. § 16. Yopaxxkuenue 16 (1—4).

NMnaHWpyeMbie pe3ynbTaThl 0GyYeHns

Memanpedmemubie: OBNaJeTh HABBIKA-
MH CAMOCTOSTEJIBLHOrO npHobperenns HOBHX sHarUi 06
VCKOpPEeHMH cBOGOOHOTO najeHHA Ha 3eMJje, Ha JlyHe n
APYTHX He0eCHBIX TeJaX; (POPMHPOBATh YMEHHA BOCIIPH-

! BuGnnoreka «[lepporo centalpsas. fl uay va ypox Gusu-
KH 9 xaacc. M.: Ilepeoe cenrabpsa, 2000 r.
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HHUMATB, mepepabaTeiBaTh M OPeABABAATE HEDOPMAIINIO
B CJIOBecHOMl, o0pasHoil, cnMBOIMYecKkol ¢dopMax, ana-
NHU3KHPOBATH H IlepepabaThIBATE NOJYYeHHYI0 HHpopMa-
IHIO B COOTBETCTBHUH C NOCTABJIEHHRIMY 38aaMH.

Juunocmubte: ¢chHoOpMHPOBATE NO3HABATENLHBIN HMH-
Tepec K YCKOPeHHMKy ¢BOOOAHOrO NajeHudA Ha 3eMie U
IpYTHX He(ecHBIX TesJaxX, TBOpPUECKHe CIoco0HOCTH U
OPAKTHYECKHME YMEHHS [0 PEilleHHI0 PACHeTHHIX 3ajad
HA IPUMEHeHHe (POpPMYJIhI N ONpeAcsIeHAS YCKOPEHNA
cBOGOAHOIO MNAaZeHNs; CAMOCTOATENBHO NPHOGPETATH
3HAHHS O XapaKTepHCTUKax Iager CoJiHeYHOIl cucre-
MBI YMETh MIPUHIMATbL CAMOCTOATENbHEIE PellleHus, 060-
CHOBEIBATE M OUE€HUBATE PE3YJBLTATH CBONUX AeHcTBHIA.

O6uiite npedmemHbie: 3HATH IPHYHHY BO3HHKHOBE-
HHUSA YCKOPeHUS CBOOOAHOTO MHAJEHHA; MOHUMATE, OT
4ero 3aBHCHT YHCJA0BOE 3HAUEHIEe YCKOPeHuA cBo60aHO-
ro nageHNns; YMETh PACCUHNTHIBATE YCKOPEHUe CBOOOHO-
ro NafieHNda Ha 3eMJie 1 APYTUX HeOecHBIX TeNlax; KpaT-
KO U 4eTKO OTBeYaTh Ha BOIIPOCH! Hocje maparpada.

JacmHoie npedmemubie: BLIBOAHTE DOPMYIY AN
ONpeAeeHNA YCKOPEeHHA cBOOOAHOro mazeHusA; NOHMU-
MAaTh, KAK 3ABHCHT YCKODEHHE CBOOOAHOrO NaaeHUA OT
reorpadHIecKoi IIHPOTH MECTA H BRICOTHI TeJa HAT 11O~
BEePXHOCThI0 3€MJH; HCOONb3IOBATE 3TH 3HAHHWA B ITO-
BCeJHEBHOH »HU3HI; pemaTh pacuieTHLIe 3a4a4H Ha IIPH-
MeHeHHEe GOpMYJILL AJIA ONpeAENeHHs YCKOPDeHHS CBO-
00AHOTO IaAeHH .

MeTtoauuecKue 3aMevaHmA

B Hauasne ypoxa caegyeT IIpOBECTH IIPOBE-
pouHYI0 padory, paccuntaHHyio Ha 10—15 muH. Bos-
MOXKHO HCIIoJb3osaaue sapnaaToB CP-8 «CeoGoaHoe ma-
JeHHe TeJ1» N3 nocobuda «Puanka. fuaakrudeckne Mare-
puans. 9 xnace» (aBTope A. E. Mapon, E. A. Mapon).

HanosxerAe HOBOTO MaTepHaJga MOXXHO HAYaTh ¢ 110~
BTOpPeHUS (GOPMYJIMPOBOK U GQOPMYJ BTOPOTO 34KOHA
HeoTOHA U 3aKOHA BCEMHDHOI'O TArOTeHHA. BriBecTH
GopMyy ANA pacueTa YCKOpeHHA CBo0OAHOrO najlenns,
O6cyanTE, MoYeMy YNCJIOROE 3HAYCHUE YCKOPEeHHA CBO-
6oaHOrC NajleHNA IABACHUT OT reorpadHuecKoil IEPOTH
MecTa M BBICOTHI TeJia HaJ NOBEPXHOCTHIO 3EeMIH, 3aTEM
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pasobpaTth oTBeTHI Ha Bonpochl nocxe § 16. ITocMoTrpeTs
BHAeopparmMenT 00 yCKOpeHUH CBOOOJHOrO HAACHHASA Ha
JIyHe n3 EngeodUNAEMA OO0 ACTPOHOMHEHM «JIyHA» .

NpaMonuHeRHoe U KPUBOAUHERHOE
ABHMeHHe. [iBWKeHHe Tena
MO OKPYXHOCTH C NOCTOAHHOW
NO MOAYNIO CKOPOCTLIO

Uenb ypoka. IIOBTOPHTEL NOHATUS «TPACKTOPHS JBIKe-
HHS», «pABHOMEPHOE JABWIKEHNE », ¢« YCKOPDEHHUE » ; pac-
CMOTPEeTH ABHIKEHHE TeNla 0 OKPYMAHOCTH C IOCTO-
AHHOH IO MOAYJIO CKOPOCTBIO; BBIBECTH (POPMYIY
AJA pacyeTa HeHTPOCTPEMUTENLHOIO YCKOPEHHA; HA-
YYHTB pelllaTh 38484 Ha pacyeT HeHTPOCTPEeMHATEeIb-
HOT'Q YCKOPEeHHS; 3aKPLINTh 3HAHUA YIAUXCS O BU-
AaX MeXaHHJeCKOTro ABMIKeHHA.

AemoncTpaumn. IlpuMepsl npAMOINHENHOTO 1 KPHBOJIH-
HeHHOro ABMMKEeHNA: CBOOOAHOE NafeHHe MAYa, KOTO-
PbIii BEIDOHH/IN U3 PYK, X ABAKEHUE Ma4a, GpoinenHo-
'O FOPH3OHTANBLHO. HanpasieHne CKOPOCTH IIPH ABH-
JKEHNU TeJa 0 OXPYKHOCTH (1o puc, 39 yueGHHKA),

Copepanue onpoca. 1. ChopmynupyiiTe Bropoii 3aKOH
Hriorona. 2. ChopmMyanpyiiTe 3aK0H BCEMUDPHOIO TA-
roresuda. 3. Hasosure dbopMyny Ana onpeAeacHHSa
yCKOpeRna cBoboanoro nanenusn, 4. Ilouemy uucio-
BOE 3HAYEHHE YCKOPEHHS CBOGOIHOTO NAleHUA 3aABH-
CHT OT reorpaduueckoil muporsl Mecta? 5. Kak 3a-
BHCUT YCKOpPeHHe CBOGOZHOr0 HAAeHHA OT BLICOTH
TeJa Haj IIoBepXHOCThIO 3eMan? 6. YTo By sraeTe 00
YCKOpeHHH cBOGOAHOTO naieHns Ha Jlyne?

Copepxxanune HOBOTO MaTepHana. YcaoBue KPABOJIHHE-
HOCTU ABH:KeHHA. HampaRneHHe BeKTOPa CKOPOCTH
TeJA [IPH €ro KPHBOJMHEHHOM ABHIKeHHH (B 4ACTHO-
CTH, 110 OKPYKHOCTH). IleHTPOCTPEMHUTEIBHOE YCKO-
peHue.

3akpennenne marepuana. Bonpocer nocye § 17, 18. Pe-
mweHne 3a4a4 2 1 3 n3 ynpaxiHenua 18.

AomawHee 3apanne. § 17, 18. YVopaxeerua 17 (1), 18
(1, 4%).
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MaaHupyembie pesynbTaTbl OGYHEHHA

Memanpedmemnuoie; OBIaReTh HABBIKA-
MM CAMOCTOATENBHOTO NPNOOPeTEeHNA HOBLIX 3HAHMH O
ABHKEHHH TeJA IO OKPY3KHOCTH; IPMMEHATH 9BPHUCTH-
YyeCcKHe MeTOABI TP pemeHHH BOIIPOCca O IPHINHE BO3-
HHKHOBEHHUSA ILEHTPOCTPEMHUTEAbHOI'O YCKOPEeHMA OpH
PABHOMEPHOM ABHIKEHHMH Tesa [0 OKPYXHOCTHU; OBJNA-
JETH PETYAATHABHEIME ¥ Y] 0PN pelIeHHHN PACUYETHBIX U
KadeCTBEHHHX 3aJa4; Pa3BUBATh MOHOJOTHYECKYIO H
IHUAJOTHYECKYIO pedb.

JTuyrocmnuuvie: ¢hOpMHPOBATH IIO3HABATEIBHBIA HH-
Tepec K BHAAM MEXAaHUUECKOro ABMMteHNA, TBODYECKUe
cNocOGHOCTH U NTPAKTHYECKHUE YMEHHA 10 PpeNlTeHUI0 Ka-
YeCTBeHHEIX U PACYETHRIX 38/1aY HA PARHOMEPHOe IBH-
JKeHHe TOYKN II0 OKPYXXHOCTH; CAMOCTOATENLHO NIPH-
o0peTaTs SHAHNUA 0 HEeHTPOCTPEMUTENBHOM YCKOPESHHH
yMeTh IPMHMMATHL CAMOCTOATEJbHBIE DelreHus, 000-
CHOBLIBATH U OLeHHBATH PE3YJILTATHI CBOMX JeHCTBHIA.

O6uiue npedmemuvie: IPUMEHATH 3HAHUA O IIPAMO-
JUHENHOM M HKPHMBOJMHEHHOM ABHXKeHHHM; IIOHNMATD,
noyeMy BOSHHKaeT YCKOpPeHHe IIPH pAaBHOMEPHOM JBH-
SKEeHHH TeJia IO OKPYMHOCTH W KAaK OHO HAIPABAEHO;
IMOHUMATh, YTO TeJA MOT'YT ABHUTATHCH IO OKPYIHHOCTH
oA AeHCTBHEM CIJI PasHOM IMPHPOABl; KPATKO U YeTHKO
OTBEYATE Ha BONPOCHI ITocHe naparpada.

HYacmuvie npedmemnsbie; IPUBOAUTE NPUMePHI IPA-
MOJNHEHHOI0 N KPHMBOJAHEHHOIO ABMIKeHHS TeN; Ha-
3LIBATE YCJOBHSA, IPH KOTOPEIX TeJa ABHIKYTCHA NIpPH-
MOJNHENHO HIH KPWUBOJWHCHHO; BRUHUCIATE MOAYJID
HeHTPOCTPEeMHTEIbHOIO YCKODEHHA; H3o0pa'kaTh Ha
PHCYHKaX BEKTOPHI CKOPOCTH H IEHTPOCTPEMHUTENBHOTO
YCKODEHMA IPM ABMMEHHH TeNa NoO OKPYIKHOCTH; 00b-
ACHATH OTPUUYMHY BO3HMKHOBEHHA HEeHTPOCTPEMHUTENb-
HOT'O YCKOPEHMA [IPH PABHOMEPHOM ABUKEHUH TEJIa IO
OKPYXKHOCTH.

MeToauuecKre saMedaHus

Hauarr o6bacHeHue HOBOro mMarepmuaJja
MOXHO ¢ IPUMEPOB, KOTIa AeficTBHe CHJIBI HA TeJNO IIpH-
BOAUT K H3MEHEHHIO TOJBKO MOJAYJIA BeKTODA CKOPOCTH
TeJa M KOTIA — K H3MeHEHHUI) HAIIPDABJICHHS BEKTODa
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cKopocTH (o puc. 34 yuebHnKa). BeisgscHUTE ycnIoBHA
ABHIKEHUSA Tela IpAMOJTHENHO H KPHBOAKHeHO. Pac-
CMOTpPeT: IPUMEPRI JBIIKEHNA TeJa II0 OKPYKHOCTH U
NPUHUTH K BBIBOAY, YTO IIPH PABHOMEPHOM ABHXKEHUH
Tesa 0 OKPY’KHOCTH BO3HHKAET 1eHTPOCTPEMHTEIbHOE
ycropeHne. 3anucath (6e3 BbIBoAA) GopMynAy ANE pac-
7eTa MOAYJIA LHeHTPOCTPEMUTEIRHOr0 YeKoperas. Hao-
Opa3snTh HA PHUCYHKE HallpaBJI€HUA BEKTODOB MIHOBEH-
HO#l CKOPOCTH M IEHTPOCTPEMHTEJIBHOTO YCKODEHHA.
3anncaTk BTopoi saxoH HbloTOHA AJNA ABUKEHUA Tesa
II0 OKPYXXHOCTH. BRISCHUTE HanparleHUE U OPHPOLY
CHUJLI, HOA JeHCTBHEM KOTOPOH Tej0 ABMMKETCHA IO
OKPY’KHOCTH (1A PASHEIX CJIy4YaeB).

Ypok 19/19. BENET YL

Llenb ypoka. 3aKpennTs 3HAHWA YYAITUXCA II0 KUHEeMA-
THKe HA PABHOYCKOPEHHOE M PABHOMEPHOe JABHXe-
HNe, 3aKOHH HEBIOTOHA, ABHIKEHHE TOUKH IO OKPYR-
HOCTH ¢ IOCTOAHHON IO MOAYIIO CKOPOCTLIO,

Copepixanne onpoca. 1. Jlaiite onpeaenedne opamMoan-
HellHOr0 paBpHOMEpPHOro ABH:KeHud. 2, Haiire onpe-
JeJieHHe CKOPOCTH IPAMOJIMHEHHOIO PABHOMEPHOTO
Apn:keHndA. 3. HasosuTre hopMyan AA OIpeneneEuA
CKOPOCTH M TIYTH IIPH IPAMOJHHEHHOM pPaBHOMED-
HOM aABm:xkeHuu. 4. [lajite ompenenenne nmpAMONIH-
HeWHOro paBHOYCKOPEHHOTro ABHxXeHud. 5. Hazosure
dbopMyJIEI ANs ompeneaeHMS NPOEKINU BEKTOPOB
YCKODEHHA, MIHOBEHHON CKODOCTHM M IEepeMeIeHus
TeJa IIPH NPAMOJHMHENHOM PABHOYCKOPEHHOM HABHU-
xkenun. 6. Chopmynupyiite sakonsl Hriorona, 3a-
KOH BCceMHpHOTO TAroTennd. 7. Hasosure gpopmyny
JANs oIpeAeNeHNd YCKOPeHHsa cBOOOLHOro najeHHA.
8. HazoBure dopmyny Ausa onpeAeNeHUS MOIYIA
HeHTPOCTPEMHUTEIBHOTO YCKOPDEHHUS NPH ABHXKEeHHH
TEN4 IO OKPYKHOCTH ¢ INOCTOAHHON II0 MOAYIIO CKO-
POCTRIO.

CoaepxaHue HoBOro marepuana. Pemenne 3agad 0o Ku-
HeMaTHKe Ha PABHOYCKOpPeHHOe 1 PABHOMEPHOE ZBH-
#MeAne, 3AKOHH HERIOTOHA, IBHIKEHHE TeJjia 10
OKPYKHOCTH ¢ NOCTOSHHOMN 10 MOAY/II0 CKOPOCTBIO.
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3aKpenneHue marepwana. Pemenne aagau 1431, 1439,
1470, 1472, 1504, 1629 u3 CGopHHKA.

AomauiHee 3aaanue. § 19%, Vopamxuennsa 17 (2), 18 (5%),
19+ (1).

MnanMpyeMbie pesynbTaThl 06yyeHHA

Memanpedmemnsie: OBNaAETsL HABLIKA-
MK CAMOCTOSITeNLHOIO IpHoGpeTeHnsT HOBRIX 3HAHWUH O
ABHIKECHHWH TeJa IO OKPYKHOCTH — JABHM3KEHHe HCKYCCT-
BeHHEIX ¢InyTHuKOB 3emun (MC3); oBrageTs peryada-
TUBHEIMM ¥ ¥]l Ipu perneHnu pacueTHHIX B KAYECTBEH-
HEIX 3a7a4; PASBHBATh MOHOJOTHYECKYIO N FHANOTAYe-
CKYIO pedb.

JutrHocmusie: chOpMHPOBATH MO3HABATEABHBIA MH-
Tepec K BUAAM MEXaHAYECKOTO ABUKEHU S, TBODYECKHe
cnoco0HOCTH U IpAKTHYECKNE YMEHUSA IO PeHIeHNIO Ka-
YeCTBEHHBIX H PACYETHBIX 33744 I10 KHHEMATHKE M HA
aakoHs! HBIOTOHA; caMOCTOATEILHO IPHOGPETaTh 3HA-
HAA o AHxeHnH MC3; ymMers NPpMHHMATE CAMOCTOA-
TeJBHEIE PEINEeHNA, 000CHOBEIBATL H OIl€HUBATE PE3Y k-
TAThl CBOHX AeiicTBHil,

Olwuie npedMemubie: IPAMEHATE 3HAHKUA O MEXaHU-
YeCKOM JBMIKeHHU, ero BUAAX U NIPHUMHAX IPH pemre-
HUH KAYECTBEHHEIX U PACYETHHIX 38Aa4; IPHMEHATE 110-
JMYyYeHHEIE TEOPeTHUYECKHNE 3HAHHUA Ha NPAKTHKE; CAMO-
CTOATEJIBHO pafoTaTh ¢ TEKCTOM YueOHHUKA, BHIACAATD
TNaBHOE, AHAJIHUIUPOBATH U YMETh JOKJIAALIBATE O IIOJY-
YEHHEIX 3HAHNUAX.

Jacmubie npedmemmbie. TOHNMATh 1 yMeTh O0'bAC-
HATh MeXaHWUYeCKOe ABH)KEHHNE, CMBICH 3aKOHOB Hrlo-
TOHA; PEMIATH PAcUeTHhBIe M KAYECTBEHHEIEC 33Ja4U IO
KMHeMaTHKe B Ha 3aKkoHsI HeIoTOHA.

MeToau4YecKue 3aMmeyaHus

¥Ypok ciaeayeTr HadaTh ¢ (PPOETANBHOIO
OIpOCa ¥ 3aIMCH OCHOBHEIX (OPMYJ Ha JOCKe. 3areMm
OPHCTYIIHTD K penteHuo 3aga4 u3 COOpHNKaA.

B xoHUE ypoKa cneAyeT IPOBECTH [IPOBEPOYHYIO Pa-
6ory, paccunTaHHy1I0 Ha 10—15 MuH. MOXXHO HCIIONB-
30BaTh BAPHAHTH T'C-5 «3aK0H BCEMAPHOI0 TATOTEHU A,
JBH>KeHUe TeNla 0 OKPYKHOoCcTH. MCKyCCTREHHEIE CHYT-
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HHKH Bemiam» #3 oocobma «Pusura. IuaakTadecKHe
MaTepuanasl. 9 kiacc» (aBTopsl A. E. Mapos, E. A. Ma-
POH).

JoMa yTanuecsa JOJKHBI CAMOCTOATEIbHO H3YIHTh
§ 19% «HMckyccTBeHHBIE CIIYTHUKHN 3eMJIN» (ITIPOYMTATE,
3amncaTh KOHCIIEKT). [IByM-TpeM y4yalllHUMcs AaTh 3aja-
HHE NOATOTOBHTE IPE3€HTANHIO HAa TeMy ¢« MckyccTBeH-
Hble cOyTHHKH 3emau». Ilocne cooblieHRMA HA ypoKe
00CyAUTE ¢ yUaI{UMUCH, KaKHe 3aKOHEl QU3UKH IIPOAB-
IATeA npu asmxennn MC3.

Ypox 20/20. LN O R ER

3aKOoH coXpaHeHHa UMnynbea

Lenb ypoxka. Beectr $pH3HUECKHE MOHATHA ¢«HNMIIYJIBC
TeNa» NN <KOMMYECTBO ABMKEHHUA», «3aMKHYTAA
cUCTEMAa», <«H3MeHeHHe HMIYJIbCAa®»; IIOBHAKOMMTH
VUAIIHXCA € eAHHHOe HMOyJanca TeNa; BEIBECTH
¢dopMyny 3aKOHa COXPAaHEeHHA HMIYJbCA; HAYINTH
pPeNIATh 3a4aYH Ha 3aK0H COXPaHeHHA HMIIYAbCa; 3a-
KpelIUThE JHAHUA YHAIUXCA 0 BEKTOPHEIX (Hauvye-
CKHAX BEJINUHHAX.

OemoHcTpaunwm. UMnoyabsc Tesa. 3aKOH COXPAHEHHA HM-
nyJasca (mo puc. 44 yueGHENKA),

Copepwanue onpoca. 1. Kak MokHO Ha#iTH yCKOpeHHe
rena? 2. Kakue dpusnuecKue BeJIMUNHE MOMKCHO OIIpe-
KEJHTHh IO YCKOpeHHNI0 ABH»KeHHA Tena? 3. Ilouemy
MAY, AETAIMNER ¢ GONBIIOH CKOpPOCTHIO, dyTlHoaHUcT
MOJKeT OCTAHOBHMTE HOIOH HJIH IOJIOBOH, 4 BAaroH,
ABMKYIOHICA IO PeJIECAM JaXke O4eHb MEIJIEHHO, Je-
J0BeK He 0ocTaHOBUT? 4. IloueMy TeHHMCHEIA MaAY,
nonagad B YE€JOBEKA, BpeAA HE NPHUYMHSIET, OXHAKO
nyJifa, KOTOpasA MeHbIIe 00 Macce, HO ABMXKYIIAACH C
Gonemoi cropocreo (600—800 M/c), okaseiBaeTca
CMepPTeNBHO ONACHON ?

CoaepaHwe Hosoro matepuana. IIppuMHE BBeflecHUA B
HAYKY (QH3HYECKOH BEJIHYHHBI — HMIOYJILC TeJAa.
Hmnyaee Tena (hpopMynupoBKa, MaTeMaTHUECKasa
samuch). EAWHUIA MMIOyJAbca, SAMKHYTad cUCTeMAa
Ten. MaMeHeHe HMIIYIILCOB TeN [IPH HX B3auMoZeli-
CTBHHU, BRIBOX 3aK0OHA cOXpaHeHNS HMIIYJIBCA.
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3aKkpenneHve matepHana. 1. Uro uasmiBaeTcd HMIOYJIb-
coMm Tena? 2. Kak HAnpaBiIeH BeKTOP HMITYABCA Teaa?
3. KaxkoBH ero SykBeHHoe 0003HAYEHHe M efUHHIIA B
CH? 4. Koras aBa HJIM HECKOJbLEO Tex o6pasyiorT sa-
MKHYTYI0 cucTremy? IlpnBeaure mpaMephHl 3aMKHY-
TOM cacTeMbl. 5. ChopMyaupyiiTe 3aKOH COXpaHeHUA
HMIOYJIBCA.
Pemenue sagaa 1701, 1702,1703, 1711, 1712, 1712
u3 Chopanka.

AomawHes 3agaHue. § 20. Yupaxxuaenne 20 (2, 4).

MnauMpyembie pe3ynbraTil 06Y4eHHA

Memanpedmemmnuvie: 0BNageTh HaBHIKA-
MU CAMOCTOATENBHOTO NPpHoGPETEeHA S HOBEHIX 3HAHUI 00
MMIOYJIECE TeJIA H 3aK0He COXPAHEeHHsT MMITYJILCA; OBJIA-
AeTh PErYIAATUBHEIMU ¥ ¥ npy penteENM pac4eTHRIX H
Ka4YecTBEeHHBIX 38724 HA 3aKOH COXPaHEeHHU HMITYJIbCA;
PasBUBATh MOHOJIOTHUYECKYI0O M JHAJOTHYECKYIO Pevb;
YMETH YeTKO BhIPDAKATH CBOM MBICJIH,

Juwrnocmiusie: ¢hopMUpPOBATE ITIO3HABATEJbHRH HH-
Tepec K 3aKOHY COXPaHEHHMA HMIOYJbCa; PA3BABATD
TBOPUYECKUEe CINOCOOHOCTHN M MPAKTHUECCKME YMEHHA N0
PeuIeHHI0 KAUYeCTBEHHRIX U PACHETHBIX 33/a4 HA M3Me-
HEHWE NMOYJbCa M 34K0H COXPaHeHUd NMIYJILCa; CAMO-
CTOATENLHO NPHOGpeTAaT:L HOBHIE JHAHUA; HAYIHTHCA
NPHHHEMATL PeIlleHNs M O0OCHOBBLIBATE HX, CAMOCTOA-
TeJLHO OHEHUBATD PE3YILTATEL CBOMX JASHCTBHHA, DAa3BU-
BATH TBOPUECKYIO UHAITHATABY.

O0uyie npedmemruvie; TpOBOANTEL HAONIONeHNS, I~
HHUPOBATE U NIPOBOANUTE 9KCIEPUMEHT HA H3MEHCHNE HM-
OyJabca TeJla M 3aKOH COXPAHEHMA MMIOyiabca, o00bAc-
HATE NOJYYEHHBIE Pe3yALRTATHI U JeJaTh BLIBOALI, OT-
BeYaTh HA BONPOCH mocje mnaparpada, OpPHMEHATb
NoJy4eHHEBIe 3HAHNA OPH PENICHHNHA 3881 HA 3AKOH CO-
XpaHeHUA UMITYJIbCA.

Qacmnbie npedmemivie: NaBaTh OOpedejIeHME WMM-
OyJbCa Tesla, SHATE ero efHHNALY; O0BACHATE, KAKAS CHUC-
TEMA TeJl HA3HBAETCA 3aMKHYTOl, IPUBOJAATE IPUMEPH
3AMKHYTO# CHCTEMEI; 34aIlMCHIBATL 3aKOH COXPAHCHHHA
MMOYJNLCa; DOHMMATL CMEBICK 3aKOHA COXpPaHEHHMA HUM-
OYJbCA; HCIOAB30BATE 3HAHKA 00 MMIYJIIbCE TEIA M 38KO0-
He COXPAHEeHUN UMIYJIbCA B IOBCEAHEBHOIN JKH3HM.
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MetoanyecKkve 3amMeyaHun

ITocse onpoca 060CHOBATE NPUYKHHE] BRe-
TeHus B HAYKY (DU3NUYeCKOdl BeJWYHHBLI — HMIIYJABC
resna. JIaTh HCTOPUYECKYIO CIIPABKY O BBEAE€HWH DTOH
bus3uyecKol BeIMUYNHEL {MOYKHO ¢ IOMOINBIO Ipe3eHTa-
onu). Caegyer oGpaTUTsL BHUMAHHE YYAIIHNXCH, YTO AM-
NyJaLC Tela — 9TO BeKTOpHAA (PUBHYECKAS BeJIMYHHA.
PaccMoTperrs HanmpapJeHNMe BEKTOPA MMIOYJILCA TeJa U
BEKTOPA H3MEeHeHMA HMMNyJbca TeJa. I103HAKOMHTH
VYaIOMXCA ¢ eAnHANed mMmnyasca teaa B CH. Beectn
OykBeHHBIe 0003HAYEHH A, 3AIIMCATL UX U BLIBECTH 384~
KOH COXPDAHEHHA HMUOyJbca. J[[aTh MAaTEMATHYECKYIO 3a-
IHACE SAKOHA COXPAHEHHs HMINYJbCAa B HECKOJIBKHX
BapuaHTax. [[OKA3aTE NPUMepH PEIICHAA 38444 HA A3-
MeHeHUe UMIYILCA TENA N HA 3aKOH COXPAHEeHUA UM-
nynabca. O6paTHTL BHUMAHHE HA PHCYHKH K 3a7laUaM M
3annCh YPABHEHHUI 3aKOHA B BEKTOPHOM M CKaNsipHOM
BNIAX.

bHL sy s PeaKTMBHOE ABUKEHWE. PaKeTbl

Uene ypoka. I1ozaHakoMATL YYAIDHXCA €Le ¢ OZHUM BH-
JOM MeXaHH4YeCcKOrQ ABHIKEHNA — PeaKTHBHLIM JBH-
JKeHHEeM; PacCCMOTPEeTh HASHAUEHHE, KOHCTPYKHIHKD
H NPUHOWN JeHCTBHA pPAKeThI; paccKasars 00 oc-
HOBOIIOJIOXKHAKE TeopeTHYecKOH KOCMOHABTHKH
K. 5. [TnorxoBCKOM, OCHOBOMIOMOMKHUKE IIPAKTHYE-
cxoit kocmoraErTnKH C. II. KoponeBe; HayunTEH pe-
IIaTh 3ajJa4yHd HA 3aKOH COXPaHEeHHS HMIYJILCA IIpR
pPeaKTHBHOM JBH)KEHHH,

AemoHcTpauuu. PeakTnBHOE aBH)XeHHe., Mogenb paxe-
el Tabnunsl: «PeakTnBaOE ABHIKeHHNEe» , « KocMuae-
CKHN xopabnk «BocToK».

Copepkanue onpoca. 1. “YIto HA3RIBAIOT HMIIYJLCOM
Tena? 2, 3ananiute OyKBenroe oGo3HaYeHne n dop-
MYyJAY AJA pacyeTa HMIOYyJaAbsCa TeJa. Kakora ero enqH-
Huna? 3. 3anuntare GOpMyay SN H3IMEeHEHHUA WUM-
OyJasca TejMa B BeKTOpHOM Buge. 4. Kak nanpaenen
BEeKTOp uMnyabca Tena? 5. Koraa Ttena obpasylor 3a-
MKHyTyI0o cucreMy? 6. ChopmMynupyiiTe 3aKOH CO-




XpaHeHuA UMIOyJjabca. 7. [IpuBeguTe npuMepsl Opo-
ABJIEHNA 3aK0HA COXPAHEHNA NMIIYJILCA.

Copepmanue noeoro marepuana. CyIIHOCTE ¥ MPUMEPHI
PEeAKTHBHOTO IBHI)KeHHA. HasHaueHWe, KOHCTPYK-
IIMA B MPUHOHI AeACTERA paKeTsl. MEOrocTYneH4A-
TEIE pAKETBI.

3akpenneHue Matepuana. Bonpocul nocne § 21. Peme-
Hue 3agaun 1 u3 ynpamxnaenna 21, sagaun 1722 us
CoopHHKA.

OomMmawHee 3apanue, § 21. Yopaxnuenne 21 (2, 4).

MNnaHupyemsie peaynbrarthl 06y4eHus

Memanpedmemunbie: 0BNajeTh HABHIKA-
MH CAMOCTOATENBHOIo NproOpeTeHAA HOBHIX 3HAHUM O
PEAKTHBHOM JBH;KE€HHW, OBJANETH PEeryJaiaTHBHBIMHA
V¥ npHu pellleHUHA PACYETHBIX H KAYECTBEHHBIX 3ajad
HA 38KOH COXPAHEHWSA HMIOYJIbLCA NPU PeaKTUBHOM IBH-
JEeHNH; pPASBUBATL MOHOJIOTHYECKYIO H AHAJIOTHUYECKYID
peub; YMeTh UeTKO BRIDAMATE CBOH MBICJH.

JusrocmHAvie: chopMHPOBATH NO3HABATENIbLHLINA HH-
Tepec K PeaKTHBHOMY ABHIKEeHHIO, MCTOPDHH PA3BUTHA
KOCMOHABTHKH, VCTPOMCTBY H NPUHIMNY AeHCTBHA pa-
KeThI; pA3BHBATH TBODYECKHE CIIOCOOHOCTH H IPAKTHYE-
CKHE€ YMEHHA II0 PeIeHNI0 KaYeCTBEHHBIX M PACYETHEIX
3834 HAa 3aKOH COXPAHEHHUA HMIIYJbCa IIPHM peaKTHUB-
HOM JABHYKE€HHH; CAMOCTOATEAbHO NPHOOpEeTaThL HOBHIE
3HAHWUA, HAYYUTLCA IIPMHUMATL pemieHUA U 000CHO-
BLIBATE HX, CAMOCTOATENRHO OIEHWBATE Pe3yJLTATHI
CBOHUX JAEHCTEHIL, pA3BABATEH TEOPYECKYI0 MHUIITUATHUBY.

O0ujue npedmemubie; NPOBOANATL HAOMIOAEHHU A, 118~
HHPOBATH ¥ ITPOBOANTEL 3KCHEPHMEHT IO M3VUEHUID pe-
AKTURBRHONO ABMKEHHA, OOBACHATS IONIYYSHHLIE Pe3yihb-
TaTbl H OEeNaTh BLIBOALI, OTBEYAThL HA BOIPOCH IOCJE
naparpada, IPpUMEHATE IOJYUYeHHEIe 3HAHUA NPH pe-
meHnyd 3aza< Ha 3AK0H COXPDAHEHHA HMIOYJAbCA TIPH pe-
AKTHBHOM JBHKeHUH.

Jacmrubvie npedmemuste: HabmogaTbh H O00BLACHATH
II0JIeT MOJEeJH PAKEeTHI; IPNBOSHUTE NPUMEDPH PeaKTHB-
HOT'O ABHEKEeHHA B IIpHUpOoae U1 TEXHHKEe, HCITONRBIOBATH
SHAHWA O PEAKTHBHOM JBHMKCHWHM M PAKETAX B MMOBCE-
JHEBHOH »KU3HH.
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Merogudeckue 3amevaHun

H3noxxeHve HOBOIO MaTepHana MOXKHO
HAYATH ¢ IPIMEPOB PeaKTHBHOIO ABHIKEHH A B IpUPOIe H
TEXHHKE, NeMOHCTPAIHH PEAKTHBHOIO ARMIKEHHS. 3a-
TeM cleayeT ATk ONpeAc/IeHHe PEAKTHBHOTO IBMYKCHNA.
¥ nenoro paaa MOPCKHX JKHBOTHEIX — KapaKaTH,
CIPYTOR, KAJIBMAPOB — MEXKAY IOJOBOM H TYAOBHIIEM
Ha OpIOIIHOHN CTOPOHE €CTh KOPOTKaA KOHYycooGpasHad
Tpyb6ka. OHa coobmaeTca ¢ MONAOCTHIO, PACTIONOXKEHHOR
Me)XKy BHEITHNM MNOKPOBOM M caMuM TeaoM. IToxocTe
epes edb 3al0JHASTCA BOAOM. 3aTeM COKpAaleHneM
MYCKYJAaTyPHI IIeNb 3aKPRBACTCS, H BOJA BEITATKHUBA-
eTcAa ¢ HOJALIION CKOPOCTHIO Yeped BOPOHKY. Hanomne-
HHE MOJOCTH BOJAOHA M BHITAJKUBAHHE BOASHON CTpYH
CAeAYIOT PUTMUYHO OZHO 3a APYruM. 3a CYET PeaKkTHB-
HOT'O AeHCTBUASA CTPYM BOJBI YXKHBOTHOE OBICTDO mepeMe-
maeTca. KapakaTHUIla MOMET YCTAHABIMBATE BOPOHKY
oo pa3nHYHLIMH YrIaMU K CBOeMY Teny H Omarogaps
STOMY H3MEHATHL HANPABJICHHE CBOET0 ABHIKeHHA.
OOpaTuTh BHUMaHNE Y9aIOUXCA CAEAYEeT HA TO, YTO
OPUHONN PeaKTHBHOTO ABMMKEHHNA HaXOIHT IMUPOKOE
NIpHMEHEHHEe B aBHAINHM ¥ KOCMOHABTHKE., 3aTeM pac-
CKa3ATE 00 yIeHBIX — OCHOBONOJMOMXHHKAX TeopeTnde-
CKOl M nmpaxkTHYecKON KOCMOHABTHKH (MOYKHO € IIOMO-
HILIO Ope3eHTanuu). IToroM paccMOTpeTh HasHaueHHE,
KOHCTPYKOMIO H NPHHOUN AeHCcTBUA pAKeThI. 3apHCO-
BaTh CXeMy pakeThl (00 puc. 48, 49 yaebnuxa). Ilpoae-
MOHCTPHPOBATH HOJET MOAEJH DAKETHI.

vyl BolBOA 3aK0Ha COXpaHEeHUA
MexXaHWYeCKON 3IHeprum

Uenb ypoka. IToBTOpHTEL OAUH U3 QYHIAMEeHTAILHEIX 34-
KOHOB NTPUPOABI — 3&KOH COXpPaHeHHA 9HePTrUH; Bbi-
BECTH MATEMATHYECKH S&KOH COXpaHeHHMA MeXaHH-
YeCKOH SHePrAH; 3aXpenuTh YMeHHS VUaIuXCs IIo
PEelIeHHI) 3a8a4Y Ha 3aKOH COXPAHCHMUA MeXaHHde-
CKOH PHEPIrum.

AemoHcTpauuu. CeoonHoe azeHne IMapuKa ¢ HEKOTO-
poii BRICOTHI HA IOJI.
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CoaepxxaHue onpoca. 1. Ilpasenure npuMepsl peakTHB-
HOro ApHskeHHd Tten. 2. JaiiTe onpegeneHue peax-
THBHOI'O JBHeHHsA. 3. KakoBo HazHauyeHHe paKeT?
4. Kakoro ycTpoiicTBO N NPHHIHN AeHACTBUA paKe-
TbI? 5. OT Yero 3aBMCHT CKOpoCTh paxeThi? 6. Kax
OCYINEeCTRAAETCH MOCaAKa KOCMHUYecKoTo Kopabaa?
7. B ueM coCTONT NpeHMYyLUIECTBO MHOTOCTYIIEHUYATON
pPaKeTsl ITepei OXHOCTYHEeHIATOM ?

CoaepxaHwe HOBOro Matepuana. 3aKoH COXpaHeHNA Me-
XaHWYecKoi 3aepruu. BeIBoa 3aK0HA M €T0 IIPHMEHe-
HUe K pelleHuIo 3a5a4.

3axpennenne martepuana. Boopocsl nocne § 22. Peme-
Hue 3aaa4 1734, 1735 ua Céopuuka.

AomalwiHee 3apanne. § 22. Yopaxxaenue 22,

MnaHupyemble pesyabTaThl o6y4eHus

Memanpedmemribie: OBNafeTb HaBbLIKA-
MH CaMOCTOATEABHOrO NpHOOpEeTEeHNA HOBLHIX 3HAHHI O
IpPEBPALISHNAN OJHOTO BHAA MEeXaHWYeCcKOoil 9HeprHH B
Apyroi; oBIaAeTh PeTYAATHBHBIME ¥ ¥ npH pelueHAH
pacueTHBIX H KAYECTBEHHBIX 344849 Ha 3aK0H cOXpaHe-
HUA MeXaHUUYEeCKo sHeprumu; IOHHMATh CMBICI 3aKOHA
COXpAHEHNA NOJHOH MeXaHHYEeCKON 3HepTrHH; pasBH-
BATh MOHOJIOTHYECKYIO M JHAJOTHUYECKYIO peub; YMEThb
YeTKO BBIPAMKATH CBOM MBICJIH.

JTuuHocmuvie: chopMHPOBATL MOIHABATEALHEIN HMH-
TEpeC K NPOABICHHWI0 3aK0HA COXpAHCHHA MeXaHuue-
CKOH 5HEepPru¥; pasBHBATH TBOPYECKHME CHOCOOHOCTH M
NPaKTHYeCKHE YMEHHS IO PellIeHHIC KadeCTBeHHBIX M
pacyeTHBIX 3a4a4 Ha 3aKOH COXPAHEHUA MEeXaHAYECKON
3HEepruH; cAMOCTOATEJBLHO NTPHOOPETATh HOBLIE 3HAHUA
O IpeBpallleHHN MeXaHHYecKOoi HepPrHH H €€ COXpaHe-
HVH} HAYYHUThCA IPUHIMATE PellleHHA 1 060CHOBEIBATDH
HX, CAMOCTOATENbHO OLIEHUBATE pe3yAbTATHI CBONX Jeii-
CTBWi1, PASBUBATDL TBOPIECKYI MHHUIHNATHBRY.

QO0wiue npedmemrubie: TpOBOAUTE HAOMIOACHNA, LA
HUPOBATL U IIPOBOAUTE 3KCIEPUMEHT 0 M3VUeHHIO 34-
KOHA COXPAHECHHUA MEeXAHHYeCKOH 3Hepruu, o0bLACHATH
[MOJIYUEHHBIE PE3VJIBTATHI M HJeJaTh BHIBOALI, OTBEYATH
Ha BOIIPOCH] IOCJae naparpada, IPAMEHATE NOAYICHHEIE
3HAHNS NPH pellleHUH 33Ja4Y HA 3aK0H COXPaHeHUSa Me-
XAHWYECKOH SHEPTHH.
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HJacmuoie npedmemrbvie: HCIOJIL30BATL 3HAHUA O
TIPEEpAIleHYY MeXaHWYecKoil SHepruH B NIOBCEIHEBHOMN
JKHM3HHU; IPHBOJHTD IPHMEpPEI IPEeBpalleHN s ONHOTO BHIA
MeXAHHYeCcKOl SHepTrUH B APYToif; MOHUMATH CMBICT 34-
KOHA COXPaHeHHsI MEXaHUYECKOH SHeprun; peluaTh pac-
YEeTHHIEC M KAYECTBEHHHE 38891 HA IPHMeHeHIe 3aK0HA
COXpaHeHHA MeXaHndecKol sHeprumu; paboTaTs ¢ 3 JaHu-
aMH, IPHBeJeHHBIMU B pasgesne « UToru riaesrs,

Metoauyeckue samevaHun

HauaTe 00BACHEeHHe HOBOTO MaTepHaJjia
MOKHO C IOBTOPeHHA QOPMYJIHPOBKH 3aKOHA COXPAHE-
HHS IOJMHOM MeXaHM49eCKOH DHEPrHy ¥ TPAHHAIL €10 ITPU-
MeHeHnA, POPMYA AAd pacdeTa KHHeTHYECKOH M IIOTeH-
I NAaAbLHON 9HEePrHH Teja, HOTHATOrO Haj IIOBEPXHOCTHIO
seMas. PaccMmoTpeTs cBOOOZHOEe HDagcHMe NIAPHKA Ha
NOJ ¢ HEKOTOPOH BRICOTHI (110 puc. 51 yueGHuKA) H IIpo-
AEMOHCTPHPOBATh 3TOT OIILIT, OOBLACHUB IIEpeXod, II0-
TeHOUAJNbHON 9HepPruu B KMHeTHuecKy1o. Kakue Ol AB-
JE€HHA HH MPOHCXOANIN B IPUPOAEe, OHNU BCErga COIpo-
BOXKAAIOTCA IIPeBpallleHHeM OAHOTO BHAA 3HEPTHH B
apyroii. IIpomecc copepUIeHAS MEXAHNYECKON pabOTEH
CBA3aH € epeAaveii JHEPray OT OAHOIO TeJI4 K APYTHM,
M B KAMKJOM CAydae Mepoi H3MeHEeHHA 9HepTrHuH ABJAAET-
ca coBepmreHHada pabora. JaTe MaTeMATHYECKHH BHIBOZ
3aK0HA COXPAaHEHMA MeXaHHMYeCKOoH sHepruu., Paccmo-
TPETEL BONPOC 00 MCIONb30BAHHMM TIpeBpaIlleHHA Mexa-
HHYeCKol sHeprun B OBITY M TEXHAKE.

bEL LoVl KoHTponbHan paGota N2 1
no TeMe «3aKoHbl B3aUMOAEHCTBUA

U ABHXKEHUA Ten»

Uenb ypoka. OGODIMIATE H 3aKPENTATL SHAHUA VIAIMUXCA
IO TeMe «3aKOHLI B3aMMOAeliCTBUA M ABMKeHNS Tel»
H X TIPUMeHEHHe K pellleHHI0 38aY 10 310l TeMe.

OomawHee sapnanue. IlosropuTts § 1 —22, ocHOBHBIE ONI-
peneneHnA A GOpMYyJIbL.

MeTtogMyecKue 3aMevyaHmna

KorTpoasrHEy0 pafoTy MOXKHO NPOBECTH
B TPRAUNMOHHOM BH/€E Ha JBA BAPAAHTA.
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MEXAHUYECKWE KONEBAHWA U BOJHbI.

3BYK (12 4)

POLIREZ VSR KoneGaTtenbHoe ABMKEHME.

CBob6oaHbie KonebaHua

Llens ypoxa. 3akpennTs 3HAHMSA YUAITMXCA O MeXaHUYe-
CKOM ABHYKeHHH M er¢ BHAAX; BEeCTH GH3HYeCcHKHe
OOHATHA: 1KojaefaTelbHOE ABHKEeHHEer, ¢CBODOAHEIEC
Kogebannas», «KOAeDATEeNLHAA CHCTEMA», +«MAafAT-
HHMK»; PACCMOTPEThH KonebaTeJnLHOe ABHIKEHHEe Ha
OPpHMEPaX OPYKHHHEOTO H HHTAHOIO MAaSITHAKOB,

Aemoncrpaunn. IIpaMeprl KonebaTeabHBIX ABUIKCHHM
(no prc. 52 yuebunra). DKCIePUMEHTANBLHAA 388048
Ha DOBTOpPeHHe 3aKoHa 'vKa U HBMepeHHe >KeCTKO-
CTH NPYKHAHE.

CopepxaHme onpoca. 1. atiTe onpeaenesne MexaHude-
crore ApuieHus. 2, Kaxkue BHABLI MeXaHMYECKOTO
IBMKeHENA BH sHaere? 3. Kaxmue ¢usnueckue ne-
JHUYMEL] ONHCHIBAIOT MeXaHHYECKOe JABHMIKEHHE?
4, IlpuBegnATe OpUMephl PA3THYHBIX BHAOB MeXAHH-
YeCKOIo JBHIKEHUSA,

CoaepwaHue HoBOro marepuana. Ilpumepsr konebarens-
HOI'O ABHKeBndA. Obmue uepThl pasHOO0pasHEX KO-
aebaruii. InsaMmrKka KonebaHMA INOPH3OHTAJIBHOIO
OPYIXMHHOTO MasaTHHKA, CROOOAHEIE KOJMe0aHRA, KO-
aefaTelbHEE CHCTEMEl, MAATHHAK.

3akpennenue Matepuana. Bonpocu mocne § 23.

Aomawxee 3apanne. § 23. Ynpaxxnenne 23.

Mnanupyemoie pesynsrartbl cOy4eHuA

Memanpedmemrbvte: OBNafeT:E HABLIKA-
MH CAMOCTOATEIHLHOr0 NPHOOPeTeHHA HOBHIX 3HAHHH O
KosgeGaTenLHOM ARHXKEHUH; OBJAKETE PeryJASTHBHEIMH
YV na nppaMepax KoaebaTeIbHOIO ABRMIKEHNS, IPA pe-
IMeHHH KaYeCTBEHHHIX 387A9; HAYUYHUTRCA MOHOJOIHUYE-
CKOIi H AUAJOIrM9eCKOH peun.
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Jduyrnocmunte: cHOPMHUPOBATE IOSHABATEbHBIN MH-
Tepec K OLZHOMY M3 BHJOB MeXaHWYECKOr0 ABMIKEHUST —
KosebaTenpbHOMY ABHIKEHUIO; DA3BHRATE TBODUYECKHE
CHOOCOGHOCTH U OPAKTHUYECKHE YMEHHA 10 PEINeHHIO Ka-
YEeCTBEHHEIX 3884 Ha KonefaTenbHOEe ABHUIKEHHIE; CAMO-
CTOATEJBHOCTE B NpuoOpeTeHNM HOBBIX 3HAHHWIL, NeH-
HOCTHOE OTHOIMeHWe APYI K APYr'Y, K YUHTeNo, K pe-
syJasTaTaM o0yueHNA; pPAZEABATE HHALIMATHEBY.

O0uwjue npedmemiuvie: TPOROGHATE HAGMIONEHIA KONe-
faTeaBEHOr0 ABMIKEHNSA, BRACAATE €0 NPpU3HAKH (oco-
GeHHOCTH), OOBACHATE IOJYJYECHHEIE PE3YJLTATHL U Je-
JaTh BHIBOALL, KPATKO H YETKO OTBEUATH HA BOIPOCEHI
nocjge mnaparpada, OPHMEHATh NOOJYyU€HHbLIEe 3HAHHSA
IIPpH pelleHUN KadecTBeHHHIX 3aja4y Ha KojaedaTelbHOE
ABUKEHHE,

Yacmusie npedmemrbie; OINPEAENATb KoadedaTeNb-
HOe ABM)H{eHHe IIC €70 IPHIHAKAM; OIPUBOAUTE IIPHEMEDPE
konebanuit B npupone, OBITY MU TeXHHKe, ONUCHIBATL
JAUHAMUKY CBOOOTHEIX KolefaHNi NpYKUHHOIC M MaTe-
MATHYECKOr0 MAaSTHHKOB; H3MEPATH KECTKOCTh MNpy-
JKHMHBI,

MeToAnYeCKHE 3aMevannn

HNanoxenne HOBOrO MAaTepuasa MOMKHO
HAYATH C IPHMepoB KoJaebaTeJbHOTO ABMIKeHIA (AeMOH-
crpaoun). OGCYANTE ¢ yYANIHMHUCA HA KaXKAOM OpuMe-
pe, 4TO ABIAETCA OCOOEHHOCTHK) KoJlebaTelLHOIO ABH-
JMEHNA MM 00 KAKUM IOPU3HAKAM OHH OIDPEeAEeIAIOT,
4YTO ZAHHOE TEJIO COBepImaeT KoaebaTelbHOe ABMIKEHHE,
BeooMHHTE BHALI paBHOBecHA Tea. O0paTHTE BHHMA-
HHe YUYAIlUXcHA cleayeT Ha TO, KAKHe Tejaa BXOLAT B
AAHHYIO K0Jie0aTeJbHYIO CHCTEMY, KAKOBA TPAEKTOpPHA
JABMAEHHA JAHHOTO KoJebaomerocd Tea, KakHe KHHe-
MAaTHYeCKHE BEJIMYMHBI W3MEHAIOTCA IPH KoaebarTeib-
HOM JABMYKEHMH, KAKHE CHJLL AeHCTBYIT Ha Koaebir-
1jeecH TeJIO B KaKAoM npuMmepe. Caenars Ha AOCKe He-
o0XoAuMEIe PHCYHKH ¢ YKa3aHUEeM CHJ, NeACTBYIOIUX
Ha Kojaebiawimeeca Teao. Pazo6paTk IPDUMEepEI MAATHN-
KOB, IPOAEMOHCTPUPOBATE UX: HUTAHOHN, OpY:KUHHEIHA,
KOHHTEeCKHI, (puanuecKHii.

50




(MLl N BennunHbl, XapaKTepusyiolue
KoneGarenbHOE ABUKEHHE

Uenb ypoka. 3akpennTs 3HAHHA YYAIIMXCA O Koxeba-
TeJIbHOM ABH’KEHHMH; MO3HAKOMHTE YYAIIHXCA ¢ Be-
JHYMHAMH, XapAKTepHIVIOIIUMMH KoJaedaTelbHoe
ABIMIKeHHe: TIepHo, YAcTOTa, CMEUIeHne, AMILINTY-
Ia, dasa, H1 ux exnEAmamMa 8 CH; HayunTh pemars
pPacHeTHRIE 3a8aUX HA HAXO/KJEHHE IePHOAa B YaCTO-
THI KoJefaHul, npolifleHHOTO TYTH KOJeGII0IINMCs
TEJIOM 32 OIpefleIeHHEII MHTEPBAJ BPpeMeHH,

Aemoncrpauun. Ilepros Konebannit IPYRKUHHOIO MAAT-
HUKA; SKCIEPUMEHTAILHBIH BHIBOJ, 3ABUCHMOCTH IIe-
proja KoreGaHuil NpyKAHHOTO MAATHAKA OT MACCH
KoaebaIerocsa rpysa u dKeCTKOCTH [IPYKHUHEI.

Coaepxanue onpoca. 1. Haiire onpenenene Mexauuye-
cKkHux Konebanuii, 2. Kaxne xonefaHua Ha3RIBAIOTCA
coboaHbpIMH? 3. Kaxme cHcTeMBl Tell HA3LIBAIOTCA
KonebarenpHEIMH? 4. HazoBuTe oaHO M3 006mIHX
CBOHCTB BCeX KoaedaTelbHBIX cHcTeM. 5. [IpuBenuTe
opuMeprl KoxefaHuii B npupoge, ORITY, TeXHHKe.
6. Ilepeuncanre Tela, BXOAAIIAE B KOJXeOaTEIBHYIO
CUCTEMY NPYHEHMHAHOIC MAATHAKA, HUTAHOTO MAATHH-
ka. 7. KakoBa TpaeKTopna ABHIKEHHA BTAX MAATHH-
koB? 8. YIro HAasEIBaeTCA MAATHHKOM?

CoaepaHWe HOBOrQ marepMana. AMILIATYAA, NEPHOH,
yacToTa, hasa KonebaEn. 3aBUCHMOCTL HEPHOAA H
YACTOTH CBOOOAHLIX KOJe(AHHE HUTAHOIC MASITHH-
Ka OT AJIHHH ero HuTH. FapMoHndeckue KoneGanns.
I'padukr 3aBHCHMOCTH KOOPAUHATE KOAe0MIOMercca
NPYKUHHOTO MAITHHKA OT BpeMeHH. MaremaTnue-
CKUH MAaATHUE.

3akpenneHue marepuana. Borpocs! nocxe § 24, 25. Pe-
meHKe 3aaa4 1 u 6 us yopa:kaerns 24.

AomaiwHee 3aganue. § 24, 25, YopaxxHeHne 24 (2—5).

MnaHupyemblie pesynsTaTth 06yHeHns

Memanpedmemneie: 0BIAAET, peryiad-
THBHBIMH ¥ ¥l npy BMABHIKEHAN THOOTE3 O 3aBHCHMO-
CTH NePHOJAA U YACTOTH! ¢CBOGOAHLIX KONeOaHNHA HUTAHO-
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IO MasITHHUKA OT erc AJHHBI, OPYXAHHOIO MAaATHUKA —
OT MAacchl TeJa M SKCIEPHMEHTANBHON IIPOREPKE
BEIABHraeMbIX IUIIOTE3, BHINOJHEHUH SKCHEPHAMEHTA H
pelleHHH KAYeCTBEHHEIX H PACYETHBIX 38aa4.

Juvrnocmubie: cHOpMHAPOBATE NO3HABATELHBIN UH-
Tepec, TBOPYECKHe CIOCOOHOCTH U IpaKTHYeCKHe yMe-
HUA M0 pellleHNI0 KaueCTBeHHBIX H PacueTHEHIX 3aJa4 Ha
KoNebaTesNbHOE NBHIKEHHE; CAMOCTOATEIBHOCTh B LIPH-
o0peTeéHMH HOBBIX 3HAHWH, IEHHOCTHOE OTHOIIECHHE
APYyT K APYrY, K YYHTENIO, K pPe3ybTaTaM o0ydyeHH:;
PasBHBATL HHHUIMATHBY; HCOOJL30BATH 3KCIEpHUMeH-
TANBLHEIH METOA WCCAeAOBAHNA NPH HM3YICHUH KoJela-
HHU HITAHOTO U OPY)XUHHOIC MAATHHKOB.

O6uiue npedmemusie: nPoBOANTL HabMioAeHnA, 06-
HAPYKHUBATH 3ABHCHMOCTb OepHoAa U YAaCTOTHI cBOGOA-
HBIX KOjJeOaHUilT HATAHONO MASTHUKA OT ero AJHHEI,
OpYRXHUHHOTO MasgTHHKA — OT Macchkl IPy3a; 00BACHATDL
IOJyICHHbIe pe3YJAbTATH M JeJIaTh BHIBOAB; IPUMEHATEH
NOJIYYEeHHBIe 3HAHUA IPH PENIcHUH KAUYECTBEeHHRIX H
pacJYeTHEBIX 3aiad Ha KonebaTe bHOe ZBHIKEHHE,

Yacmubte npedmemunie: HA3BIBATE BEJWUYUHBI, Xa-
PaKTepusyioUiue KoJgebaTeNbHOe ABUMCEHWE; 3aITHChI-
BATh (hOpMyaTy B3aMMOCBASH TEPHOAA U YACTOTHI KOJIe-
0aHMil; IPOBOSATL BKCIEPUMEHTANBLHOE MCCIEJOBAHME
3aBUCHMOCTH IIepHOAa KoJebaHUl IPYKUHHOTO MaAT-
HAKaOT M Hu k.

MeToanyecKkue zamevaHmun

IIpu H3/I0KEHUN HOBOTO MaTepHAJIa BBE-
CTH (pH3IWYeCKHe BEJIMYMHBI, XAPAKTEPHIVIOIINE KOJe-
faTenbHOEe ZBUMEHHE: NEPHON, 4YacTOTa, CMEIIEHUE,
aMIINTyna, dasza. O0bACHEHNe HAYWHATL BCAKMHA paz
C HANIALHOTQ NPEACTABJeHHA HSTOH BeJMYMHEBL OpH
KoJe0aHHAX HUTAHOTO W MPYRHHHOTO MAATHHKOB,
sagucd 6YKBeHHOTO 0003HAUECHUA, ONPEAECNEeHUA, eIH-
Hunel B CH, dopmyne: ana pacuera. PemuTh skcne-
PHMEHTANEHEIE 3aXAYM; BBIACHHThL 38BUCHMMOCTH IIe-
pnoga KojaeGaHUil NpPyXUHHOrO MAATHHKA OT m W K,
HUTAHOr0 MAATHNKA — OT ero AJUHBI [, 3aIUCATH BHI-
BOABL.

52




Na6oparopHas pa6ota N¢ 3
«AccnegoBaHne 3aBHCHMOCTH

nepuofa v 4acTothl cBOGOAHDIX
KonebaHUM HUTAHOIro MasiTHUKA
OT ero ANvHbl»

Uenb ypoKa. UccaegoBaTs 3aBUCHMOCTE ITepHOAA H YaCTO-
THI CBOOOAHKIX KOJNeGaHHH MAaATHUKA OT ero JJIHHEL,

AeMoHCTpauun. CeofonHbie KoneGaHNa HUTAHOIO MasaT-
HHEKA.,

CoanepxcaHue onpoca. 1. HaiiTe onpeaenenne cBOGOLHEBIX
KoneGanmit, 2. Uro HasLIBaeTcA NMepHOAOM KoJeba-
HHi, 9acToTOH Konebaruii? 3. KakoBbl efHHHIIH IIE-
puoga n uacToTH KojebaHnii B CA? 4. Kak 3xcne-
PHMEHTAJNBHO ONpefeJJUTh TepHoa Koaebamwmii?
5. SanuminTe GopMynsl B3aNMOCBA3H IEepPHOZa U Ua-
cTOTHI KoyebaHuii. 6. Kakywo 3arucuMoOcTs mepuoaa
KoaeGaHHH HHTAHOTO MAATHHKA OT AJTHHEI €I'0 HHTH
MBI JROJIXKHBI TOJAYYHTE B Jnaboparoproii paGore?
7. Kak saBHCHT 4acTOTA K0oJAeGaHM HATAHOrO MAAT-
HHMKA OT ero AJHHBI?

CopepxaHue HOBOro marepuana. JKCIEPHMEHTANLHOE
HCCJIEIJOBAHNE 3aBUCHMOCTH HEPHOAA B JaCTOTH CBO-
6oaHBIX KoaeGaHNH HUTAHOTO MAATHUKA OT €ro AJH-
HEI. '

JomawHee 3apaHve. PemuTer sagaum 1777, 1780 ns
CoOopHHKA.

MaaHvpyemMble pesynbTaThl 06Y4eHNs

Memanpedmemnsie: oBIaJeTH HABLIKA-
MH CAMOCTOATEABHOro npuodpeTeHus sHaHuil o Koteba-
TeJABHOM JABHKEHHMH HHTSAHOIO MAaATHHAKA, IIO3HABA-
TeJABHEIMH ¥ ¥ OpH BHIIONHEHHH 3KCIOepHMMEHTa, IIo-
CTAHOBKHM IeJjiell, IJAHNPOBaHNA, CAMOKOHTDPOJA H
OULeHHKH pedyanTaToB cBoei HeATeNbHOCTH IIPDH HCCIIEO0~
BAHUU 3aBUCUMOCTH HEPHOJA H YACTOTHI CRODOAHBIX KO-
AebaHuit HUTRHOrO MAATHUKA OT €70 AJINHKI.
Jusnocmusie: chopMUPOBATE NTO3HABATEABHBIN HH-
Tepec K TBOPUECKYK) HHUIINATHBY, CAMOCTOATEABHOCTE
B nIpuolpeTeHnr HOBBIX 3HAHWIl U IPAKTHYECKHX YMe-
HHHA 00 HCCIEI0BAaHUIO 3aBUCHMOCTH IIEepUOAa U 1acTo-
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Thl CBOGORHBIX KoJeDaHHil MAATHHKA OT €ro ANUHEI,
IeHHOCTHOR OTHOIIIeHHE APYT K APYTY, K YUHTENII0, K pe-
3yABTATAM OOYUYEHMA; YMETh HCIOJb30BaTh 3IKCIIEPH-
MEHTAJIbLHBIH MeTO] HCCJIeOBAHNA 3aBHCHMOCTH NIEPH-
07la U 4acTOThI CBOOOAHEIX K01e0aHNi MAATHHKA OT €T0
JJHHBI, CAMOCTOATEJLHO HNPMHHUMATL pemeHusa, 0060-
CHOBEIBATL H OIEHMBATL Pe3yJLTATHI CBOHX AeiCTBHIA,
OpPOABJIATL HHHIUATHBY, padoTaTh B rpyrne (mapamMu).

O6ugue npedmemHubie; NOJB30BATHCA METOAOMM Ha-
YVUHOIo IO3HAHNA, [LNIAHHPOBATD B IPOBOAUTL SKCIEpH-
MEHTEI 10 HCCIeROBAHNIO 3aBHCHMOCTH IIEPHOAA W d9a-
CTOTEI CBOOOAHBIX KonebfaHNH MAATHHKA OT €ro JJIHHEH;
o0pabaThIBATE Pe3yNETATH H3MepeHuil # 06BACHATE IO~
AYUYEHHLIE DE3VALTATH, HIPEACTABIATE PE3VALTATHI W3-
MepeHHif 1 BHYWCJICHNE B BUjAe Tabiaun, AenaTh BBIBO-
Abl; OICHUBATEL I'PAHWIE DOFPEITHOCTEHM TpPHM M3Mepe-
HUW BpeMeHM KoseGannid.

Hacmubie npedmemmubie: ONPERENATE KOJHIECTBO
(uucno) konebaHMii MAATHUKA, H3MEDATE BpeMs 9TOTO
KOJWYeCcTBA KogebaHWil; pacCUNTHIBATL NEPHOI H 1a-
CTOTY KoJIeOaHnii MaATHNKA; MCIIOJB30BATL SHAHHUA 3a-
BHCHMOCTH IIepHOJa U YACTOTH! KOJeDaHMI MAATHHKA
OT ero AJHHEI B OBITY, '

MeToauudecKkne 3aMevaHma

B Hauane BrNoOnHeHHMA JaabopaTopHOH
paboTH IMO3HAKOMUTE YYAIMXCH ¢ IPABHJIAMH IO TeX-
HUKe 6e30macHOCTH, pacnucaTeca B sKypHane no TE.
Yuaniiecs onpeAendIoT HeHy JejeHNsA N3MePHTeIbHO
JEHTHI, OOCYXAAIOT XOA BEINOJHEHHA pabGoTHI, npubo-
PH, MCIIOJb3yeMEle JJIA €€ BHEINOMHEHNA, OTBEYAIOT HA
BOIIPOCEL, a IIOCJA€ BRIIONHEHns PaloTH OLEHHUBAIOT pe-
3YJBTATHL UBMEePEeHHII ¥ BHIUHCAeRHil. PegynbraThl 3a-
HOCAT B Ta0IHIly, 3aHUCHIBAIOT BLIBOA B TeTPAXD.

WOALLPYFLN 3aTyxalowme KonebaHus.

BuIHYXAEHHbIe KOneGaHunA

Llene ypoxa. 3akpenuThs 3HAHMA YYAIIMXCA 0 Koyeba-
TeJABHOM ABHMMKEHHH; BBECTH (PM3MUECKHE TOHATHHA
«3aTyXamonme xoaedanuda», «BHIHYKAEHHBIE KoOJe-
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6aruA»; HAYINTEH pellaTh KauecTBeHHBIe H pacdeT-
Hble 33734 Ha KOJIeOATeIbHOE JBHXKeHHe.

AemoHcTpauun. ITpeoGpasoBaHNHe >HEPTHHE B Ipolecce
¢BO0OAHMX KoJdeGauwmit. 3aryxanme c¢BOGOAHBIX KO-
nebannii. BuHY:XAeHHEIe KONe0aHRA.

CoaepxaHue onpoca. 1. [laiiTe onpesenenne MexaHnye-
cKHUX Koaebanuii, 2. Kakne xojgeGaHHA HA3LIBAIOTCA
coBogHBIMHE? 3.UT0 HA3HIBAETCH AMILINTYIAOH KoJle-
OanMii; nepHoaoM KoMebGaHuil; gacToTOH KoaebaHMii;
dasoit konebaauii? 4. B xakux egununax B CH ns-
MepAeTeA AMILTUTYAA, IEPHOA, YacTOTa A Jasa Kolle-
Danuii? 5. Kaxasg MaTeMaTH49eCcKasa 3aBHCHMOCTD Cy-
IIECTBYET MEKAY epHoJoM M 9aCTOTOH Konebannii?
6. Kak 3aBHCAT MepHof M 9acTOTa Konebanuit HUTA-
HOTO MAATHHUKA OT NJANHH ero HUTH? 7. Kakne KoJe-
0aHUA HASBIBAIOTCS CODCTBEHHBIMH; MAPMOHUYSCKH-
mu? 8.Yro HazeIBaeTcda coOCTBeHHON YacToTON KoJe-
faTeabHOI cCUCTeME1?

CoaepaHne HoBoro Marepuana. Ilpespamenne mexa-
HUYeckoll PHeprun KonebaTeJbHOW CHCTEMBI BO BHY-
TPeHHIO, 3aTyXarwmmue konebanusa. BurymsaeHHEIE
xKonebanma. YacToTa YCTAHOBHUBIIHMXCH BEIHYMJEH-
HBIX KOoJe0aHHIA.

3akpenneune marepuana. Bonpocwu nocie § 26. Pemre-
Hue 3aaau 1782, 1805 us CoopHHKA.

AomawHee 3apanne. § 26. Ynpamxueune 25, IIpesenra-
nuda «MexannvyecKHe KoneO0aHNA B Ipupoae, ObITY 1
TeXHHEKe» (110 JKeJIaHHI0).

NnaHupyemblie pe3ynbTaTbhl 0GyueHUA

Memanpedmemnbvie: oBRafeTh PEryJi-
THUBHEIMH ¥ ¥/l IPH BRIABHKEHHNH CHIOTE3 0 IPUYNHAX
3aTYXAHHA CBOOOAHBIX KOJMeOAaHWHA M 9KCIEePUMEHTAAb-
HOW TIPOBepKe EBLIABHTAEMLIX TIHIIOTE3, BBINOJIHeHHH
DKCIePMMEHTA K PEIICHHN KAYECTEEHHBIX M PACUETHLIX
3aZayY; HAYYATHCHA CAMOCTOATENBHO UCKATH, AHATUIU-
poBaThk 1 oTOupaTs HHPOPMATAI) IPK ITOATOTOBKE IIpe-
3eHTaHU « MexaHuyecKkye KOaeGaHUA B IPpUPOARe, OBITY
H TeXHHKe» ¢ moMoInbio HETEepHEeTA H AOTOJHEHTENBHOHR
JUTEpPaTYPHBI.
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Juunocmusie: cHOPMAPOBATE ITO3HARATEILHEIA HH-
Tepec, TBOpUeCKHe cIHocoOHOCTH W ONPAKTAYECKHE YMe-
HUS IO PEIISHUI0 KATeCTBEHHBIX X DACYCTHRIX 3a/a4 Ha
ronebareasHOe ABHEHHE; CAMOCTOATENFHOCTE B IIDH-
obpeTeHMn HOBBIX 3HAHWUH, IEHHOCTHOE OTHOINEHHe
APYT K JADYTY, K Y9HTeNX0, K peayJbraTaMm obyueHuUs;
yMeTh paGoTaTh B IpyInie; pa3BHBATH HHAOHATHABY; HC-
NOJB30BATE SKCII€PUMEHTANbHEIN MeTo, HcCIeJOBAHNA
OpPH H3YYEHHH BEIHYKASHHBIX KoJaeOanmii.

Obwue npedmemnusvie: NPOBOAUTL HAONIOAEHUSA BEI-
HY:KASHHBIX KoJeOaHuii, 00BACHATP NDOJNYIEHHHEC pe-
BYJABTATHL 1 AEJATh BhEIBOALI; IPHMEHATH NONYIE€HHBIC
3HAHHA IIPH PEelI€eHHH Ka'ueCTEeHHEIX M PACYETHHX 3a-
Iau Ha KoJebaTeJbHoe JBHIKeHHe; KPATKO B YeTKO OT-
Be4YaTh Ha BONIPOCHI NToc/e naparpada.

Jacmubie npedmemubvie: OOBACHATE NPHIAHY 38-
TYXAHHUA CBOOOJHBIX KoNeOAHWII; HAZBIBATH VCJIOBHE
CYIIEeCTEOBAHMA HE3ATYXAOMNX KoxeGaHHii; IOIB30-
BATRCHA MOJYYEHHKIMH 3HAHHAMH B OOBCeAHEBHOH
MHUIHU.

MeTtoauxyecHHe 3aMevaHua

B HavaJsie H3N0MKEeHNA HOBOTO MATePHAJIA
[IpOAeMOHCTPUPOBATL CBOGOAHBIE 3ATYXAIOMHE KoJIeba-
HuA. PaccMoTperh OpeBpalieHHEA MeXaHudecKoi sHep-
rup npu xojefaauax. BHACHUT, IPUYHAY 34TyXaHNA
cBoOORHEIX KoJdebaHuil. PaccMOTPETE H IPOAHANIM3UPO-
BATE TpadPHKH 3aBHCHMOCTH OT BPEMEHH AMILIHTYAbI
cBOOOAHEIX KoJebanuii, NPONCXoAAmAX B BOJAE H B BO3-
Ayxe (o puec. 66 yueGEEKA). 3aTeM OPOAESMOHCTPHADO-
BaTh BLIHYKAeHHBEIe Kojaebannsa. OGcyaurh, Kakue
OPEeBPAIeHHs MEXAaHWISCKOR OJHEPrHA IPOHCXOAAT
OpHM BHIHYKAeHHMX Koaebanmax. JaTh ompezaeneHue
BLIHYKJSHHHX Konebaunail, BRIHYRKIa0OMeld cHIbl. BEI-
ACHATH, KOTHa BEIHYXKJAEHHBIE KONeOaHMA CTAHOBATCAH
YCTAHOBHBITHMHUCA. [TpHIITH K BEIBOAY, UTO BLIHYKHECH-
Hile KOJeGaHHA ABJIAIOTCA HESATYXAIIINMH, 9TO OHH
IPOHCXOAAT AO TEX IOP, HOKA AEHCTBYET BRIHYMXAAID-
maa cEaa. PaccMoTpeTs OpUMepPhbl BHIEHYKASHHBIX KO-
nebaHuil B npupoae, GLITY U TEXHUKe.
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et isl PesoHaHe

Llenb ypoka. 3akpennTh 3HAHMS YUYAIIMXCA O KoJaeba-
TEILHOM ABHXEHUU; BBeCTH (QHUINMYECKOe HOHATHE
«MeXaHHUYeCKHIl pe30oHaHC»; BBISCHHUTh VCJOBHA,
npyv KOTOPHIX HACTYIAET ABJIeHUe pe30oHaHca; Ha-
VUYHUTE PENIAThH KAYeCTBEHHLIe H DACYETHRIE 38JaUH
Ha KoJe0aTeabHoOe ABMIKEHHE, HA Pe30HAHC.

BemoHcTpaunn. Peaonarc MaaTHMKOB (1o puc. 68 ygae6-
HHKA).

Conepxanue onpoca. 1. BeimoaudeTcs U SAKOH COXpa-
HeHHA NONHOH MexaHAUYecKoll sHepruu npu csobon-
HBIX KOJIE0AHHAX MAATHHKA B PEAJIEHBIX YCJIOBHAX
(T. €. c TPeHHEM) H B HACANBHKIX YCIOBKHAX (T. €. De3
Tpennsa)? 2. Kaxk MeHseTcs ¢ TEYEHHEM BpeMEHHT aM-
ILIUTYAA cBOGOAHREIX KOJeOaHHII B pealbHBIX YCJIO-
BHAX M B 4YeM IPHYMHA TAKOro HamMeHeHusa? 3. Moryr
JAn ceBoboaHble xKonebaHNA GBITE HE3IATYXAKOITMMHUT
ITouemy? 4. Kakue KonebaHNA HASBIBAIOTCH BLIHY-
swaeHHEIMH? 5. Tloyemy BHIHYXKJIE€HHEIE Koaebanusa
HE 3aTYXaloT ¢ TeyenneM BpeMeHH? 6. YTo MOXKHO
CKAa3aTh O YACTOTE VCTAHOBHUBINHMXCA BHHYKICH-
HbIX KoaeGaHUi M yacToTe BHIHYKAAIOIOEH CHNABI?
7. HIpuBeuTe NpHUMEpH BBIHYXISHHBIX KOJebaHuM,
8. o xaxHuxX NOp OPONCXOAAT BEIHYKACHHEIE KOJe-
GaEusa?

CoaepxaHne HOBOro MatepHana. YeJIOBUS HACTYILJICHHA
#1 (pH3HUECKAA CYIOHOCTDb ABJCHHA pe3oHAHCA. YUeT
pe3oHaHCA B IIPAKTHKE.

3aKpennenwe marepuana. Pemenune sanau 1807, 1808,
1809, 1810 uz C6opHuKA.

QomawHee 3agaHune. § 27, Vopaxaenne 26. Ilpesenra-
nua «MexaanuecKHii peaoHaHC» (IO JKeJAHHAIO).

Nnanupyemele pe3ynbTaTbl 0GyHEeHHA

Memanpedmemrbie: oBAAAETh perynda-
THBHBIMHA ¥ ¥l IpH BEIABHKEeHHH I'HIIOTE3 O IIPHYWHAX
BOBHHKHOBCHHA MeXaHAYECKOTO Pe3OHAHCA H SKCIepH-
MEeHTAJAbLHOH NpoBepKe BRIABUTaeMBIX THIIOTE3, BRITIOJ-
HEeHHMH PKCHEePHMEHTA U PeIIeHHN KadecTBeHHEIX 3ajayu
HA ABJeHHEe PE30HAHCA; HAYIUTHCH CAMOCTOATE/IBHO HC-
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KaTs, aHAJIU3UPOBATL M OTOMpPATH HHAODMAUMIO IPHU
NOATOTOBKE mpe3deHTanuu «MexaHHYecKHH pe3oHaHC»
¢ noMoiusie HMHTepHeTa M JONOJHMTENBLHOH JHTEpa-
TYPBI.

Jurnnocmmuoie: cHOPMUPOBATE NO3HABATEIBHEIH HHTE-
pec, TROpUecKHe CHOCOOHOCTH M IpAKTHIECKUe YMEHUA
IO PEIIeHNI0 KAYECTBEeHHEIX U PACYETHRIX 38/1a% HA MeXa-
HHYECKHH pe30HAHC, CAMOCTOATENRHOCTH B mpHOOpere-
HWH HOBLIX 3HAHHIH, IeHHOCTHOE OTHOINEHNE APYT K ApPY-
Iy, K YYUTENI0, K Pe3yJsTaTaM o0ydeHnsa; yMeTh pabo-
TATH B IPyIlNe; PA3BHBATL MHHIUATHBY, MCIOJIL3OBATH
SKCIIEPHMEHTAIbHBIA METOZ HCCIeAOBAHHA NPH Hayde-
HHH ABJICHAA PE30HAHCA.

Obujue npedmemubie; IPOBOAUTE HAOIIOAEHH A ABIIE-
HUA pe30HaHca, O0BACHATD NOJYUYeHHEIe Pe3yIbTATE 1
ZeJaTh BEIBOABI; IPHMEHATH NOJYYeHHLIe 3HAHUA IIPH
pelIeHNH KadeCTBEHHBIX 384" HA ABJeHHE MeXaHuye-
CKOT'O PE30HAHCA.

Qacmhubie npedmemmuvie: TOHUMATE (GQU3HUYECKYIO
CYIHOCTh SIBJEHHA pe3OHaHCa; 00BACHATHL, B YeM 3a-
KJIOYAETCST ABJIEHNE PE30HAHCA; TIPHBOAMTL IPUMeph
IOJIe3HhIX ¥ BpeAHbLIX IPOABJEHAA PE30HAHCA M IYTH
YCTPaHeHHNd NOCAeLHHX.,

MeTtoauyecKue 3aMevaHun

Ypox MOMXHO HAUATh ¢ IPOCMOTpA Ipe-
3eHTAnUi « MexaHudecKkue KoaeGannsa B Npupoje, ObITY
H TEXHUKE», IOATOTOBJCHHBIX YYAITHMHCA AOMa HHAU-
BUAYAJbHO MNH B rpynnax. O0cyANTL OpHBeAeHHEIE
NPHUMeDHl MeXaHUIeCKUX Konebanni.

HanoxeHne HOBOTO MAaTepHaja CAEAYVET HAYATE ¢
NPABEJEeHUS MCTOPHUCCKUX (DAKTOB — PA3IPYILEHUA
Ernnercroro Mocra 4eped pery @ouranry B Ilerepbyp-
re B 1908 r., Korma no HeMy OpOXoAMJ MApPIIEBEIM II1a-
roM KaBanepuiickuil 3CcKazpoH H ImpMMepa H3 3aJa4YH
1806 Coopuurxa. O6cyaANTE OTBETE HA BOTIPOCH]: «Iloue-
MY BEIHYKACHHEIE K0JIe0aHHA MOCTOE B 000HX caydaax
JAOCTHIVIM Tarodl Oonrmoidl amonauTyABRI? MoxBEO IH
OBLIO IPEeAOTBPATHUTH ABApHIO?» 3aTeM paccMOTPETb,
KaK 3aBHCHUT AMIVIMTYIA BLIHYKAEHHHX KoJeOaHUHi OT
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YACTOTH N3MEHEHHA BLIHYXKAAWINEeH cuabl. 1Ipogemon-
CTPMPOBATS ABJIEHIE Pe30HAHCA MAATHUKOB (1o puc, 68
yuebanka). Ha OCHOBAHUM ONBITA IIPHATH K BHIBOAY:
AMIJHTYXA BEIHYKJSHHEIX KojJe0aHHH AOCTHraer CBoO-
ero HAuGoAbLIere 3HAUYCHUA IIPH YCAOBHH, YTO YACTOTA
BHIHYAAIONIEH CHJABI paBHA cOOCTBeHHOI 4acToTe KO-
JebarensHON cHeTeMEl. B 3TOM B 3akawuaeTesi ABJIe-
HHe, Ha3BIBaeMoe pe3oHaHCOM. HauepTHTL HA AOCKe
rpaPK SaBUCHMOCTH AMIIHTYALI BRIHYXACHHBIX KO-
aebGaHuil 0T 4ACTOTH! BRIHYKAAOINE CHALL, NPOAHAIN-
3APOBATE €TI0 U IePEeHeCTH B TeTpagb. BRISICHHTL, IIOYe-
My AMIUTATYAA YCTAHOBUBIIMXCH KoJxeOaHHii, BEISBAH-
HBIX BHIHYXKIAWOIIEH cHI0i, AocTHraer HanGOABLIETO
3HAYEHHHA UMEHHO [IPH COBNIAJIeHNH YACTOTEI U3SMEHEHUA
aToit cUIIEI ¢ COOCTBEHHOM UacToToH KonehbaTeNbHOH cHc-
TEeMBbl.

Crneayer oOpaTuTh BHUMaHWE YYaIUXCH HA TO, 49TO
IIOHATHE Pe30HAHCA NPAMEHHAMO TOJBKO K BHIHYMKJAEH-
HBEIM KoJieGaHHAM, 3aTeM pPacCMOTPeTE POJIb pe30HaHca
B pa3HOOODASHBIX ABJCHHAX, IIPNYEM B OTHUX — MOJe3-
HYI0, B IPYTHX — BPeAHYIO; KAKHe MepPhl MOMKHO Ipen-
NPAHATE B TE€X CAYYAAX, KOI4a pPe30HAHC MOYKET HaHe-
CTH ymepo.

LIV PacnpocTpaHeHne KoneGaHui
B cpene. BonHb

Lenb ypoka. 3aKkpeniTh 3HAHHA ydJampuxca O Koaeba-
TENBHOM JABHIKEHHH, PACCMOTpeTh MEXAHM3M pac-
TMPOCTpPAHEHUA YIPYTUX KonebaHnit; BBecTH huauue-
CHKOe MOHATHE « MeXaRHYeCKAA BONMHA» } PACCMOTDETE
BHIBI BOJH.

AemoncTpaumn. Ob6paszoBanue A pacnpocTpaHeHUe Ione-
PeUHLIX M NPOSOJBLHEIX BOJH (110 puc. 69—7T1 yueb-
HHKa). Tabnuna ¢« MexaHNuecKNe BOJIHEL».

Copepxanue onpoca. 1. B ueM 3akmiouaeTrcs sIBJIeHUE,
Ha3eiBaeMoe pesoHaHcoM? 2. K KakuM xonebaHu-
AM — CBOOOZHBLIM MW BRIHYKASHHBIM — OPUMEHHN-
MO DoHATHE peadoHaHca? 3. IToueMy aMOAUTYAa yCTA~
HOBMBHINXCH KOAeDAHH, BHISBAHHEIX BLIHYMKJAAIO-
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meil cunoi, pocrTHraeT HAUOOJABUIEro 3HAYEHHSA
MMEHHO IPH COBIAACHHUH YACTOTHI H3MEHEHUSA BTOM
CIJIBL ¢ COOCTBEHHOM 4acTOoTON KonebaTeJabHOM cH-
crembi? 4. HpHBeguTe nNpuMepsl, NOKasbiBaloLone,
YTO B OAHHAX CAYHAAX PE30HAHC MOXKeT OBITH IOJIe3-
HBIM ABJIEHHEM, a B APYTHX — BPEAHBIM,

CogepxaHue HOBOTe Matepuana. Mexaumsm pacmpo-
CTpaHeHUsl YOPYrHX Kojebanuii. MexaHudeckue
BOJIHEI, ITonepeunsie ¥ NPOAOJbHEIE YIIPYTHE BOJHE
B TBeDALIX, JXHAKHUX H razoo0pasHBIX CpeAax.

3akpennenue marepwana. Bonpocel nocie § 28. Pemre-
uue sagaun 1826 n3 C6opHMKA.

HAomawnee 3ananue. § 28.

Mnanvpyemele pe3ynbratol 06yyeHus

Memanpedmemmnbie: OBAAKETb HABHIKA-
MH CAMOCTOATENRHOI'O NPpHOOpPEeTEHAA 3HAHNE O pacupo-
CTpaHeHUHU YIPYIHX KonebaHHH B rase, *KUAKOCTH H
TBepAbIX Tejax (yMeTs pafoTaTh ¢ TeKCTOM yueOHUKa),
BOCHIDPHHHNMATE, HepepabaTBIBATh, NOpeABABIAATE HH-
dopManun B CJ0OBECHOH 00pazHO# dopme, BBIAEAATH
OCHOBHOE€ cojepKaHHe NPOYHTAHHOTO TEKCTA; HAYUHTb-
cA OLIeHMBATh Pe3YJLTATH CBOEH AeATENBHOCTH, IIPeA-
BHJAeTh BO3MOXKHEIE Pe3yJIbTaThl CBONX AeHCTBUIi; pas-
BHBATH MOHOJIOTHUYECKY) H AHAJTOTHUYECKYIO peub.

JTuynocmuute: chopMHUPOBATE NO3HABATEILHLINR UH-
Tepec K U3YHeHUID MEXAHWYECKHX BOJIH H UX BHIOB; Ca-
MOCTOATEJLHOCTb B IPpHOSPeTEHHM HOBbIX 3HAHMI, IIeH-
HOCTHOE OTHOLIEHHE IAPYT K APYTY, K YUYHTEJIIO, K pe-
3ynbTaTaM oOyUeHNA; PASBHBATE HHAIIUATHUBRY,

Ob6wue npedmemnspie: 1pOBOAUTE HAOMIOAeHUA ABJIE-
HUA PACHPOCTPAHEHMA YOPYrUX KosebaHUH B pasjany-
HEIX CpefaX; YMeTh Pa3JIHYATh NPOA0JbHEIE H IOIeped-
Hbl€ BOJIHBI; KPATKO U YeTKO OTBEYATEH Ha BOIPOCHL [I0-
cye naparpada.

Jacmroie npe&.uemume: pasdandaThs IIornepedHbie H
OpOAOJBHEIE BOJHEL, OIINCHIBATH MEXAHH3M o6paszoBa-
HHS BOJH; HASLIBATE PH3AYECKHEe BEJUUUHEI, XdPDaKTe-
pH3YIOImUe EBOJHOBOM mpolecc; NPHMEHATh IMOJy4YeH-
Hble 3HAHHUA E II0OBCEeHEeBHOMN KI3HH,
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MeToanveckue 3amevaHma

YPOK MOKHO HAYATL ¢ IPOCMOTPa Ipe-
seHTAONHA «MexaEMYeCKHH DE3QHAHCY, IOATOTOBJIEH-
HBIX YJAIUMHCA AOMA HHANBHAYAJBHO MJIN B 'PYIINAX.
OGCyauTb NpPUBEAEeHHBIEe MPUMEDPH MEeXaHHYECKOI'o pe-
BOHAHCA ¥ €r0 I0JIE3HEIe ¥ BpeAHble IPOABIECHNA.

HN3noxenne HOBOro MaTepuala cjieZyeT HAYATh C Je-
MOHCTPALNH IIPOHECCA BOSHMKHOBEHHSA BOJHEI B IPY-
sxuHe (o puc. 69 yuebanka). HepeiiTH K onpeaereHHIO
BOJIHEL. PaccMoTpeTrs Geryiiye BOJHEI H YKA3ATH OCHOR-
HO€ CBOMCTBO BOJH Ji060ii npapoge. JaTe onpeaesieHue
YIPYTHX BOJH. PaccMoTpers BHAB BOJH: NPOAOJBHBIE
u nonepeyHkle (o puc. 69—71 yyeGHAKa) 1 MX JeMOH-
crpanuu, BeldCHHATE, moYeMy NONepevHble BOJHEL MO-
YT PaclIpoCTPAHATLCA TOJALKO B TREPAHIX TEA8X, 4 NIPo-
IOJBHBIE — B JII000H cpepae: TBepPAOH, KHUAKON U Pa3o-
o6pasHoii.

Ypok 30/7. HLEER:LY TR

CKOPOCTbL pacnpocTPaHEHUs! BONH

Uenb ypoka. 3akpenuTh 3HAHUA YYAIIMXCA O MEXaHHYe-
CKHX BOJIHAX H MX XapaKTEePHCTHKAaX: HePHOA U 4Ya-
CTOTA; BBECTH (DMBHUECKHAE NOHATNA « AJHHA BOJHEI »
H «CKOPOCTEL PACHPOCTPAHEHH A BOJIHBI»; HAYYUTE pe-
IIATE 3a484YM Ha IpUMeHeHHe GOopMYJ ANHUHEL BOJHE
H CKOPOCTH DACIIPOCTPAHEHHNHA BOTHEI,

OdemoHcTpauun. Innaa Boass! (0 puc, 72 yuebHuKa).

CoaepxxaHue onpoca. 1. Yto Ha3pEBaeTca BOJIHAMU?
2. B 4eM 3akmMouaeTca OCHOBHOE CBOMCTBO BOJH JIIO-
Goit mpupoasi? 3. KakMe BOMHBI HA3LIBAIOTCA YIPY-
rumu? 4. Kakne BOJMHB HASBIBAKTCA [IPOAOJbHBIMH;
nonepeuHsMu? [Ipusegure mpumepbl. 5. B Kaxmx
cpeax ¥ IIOYeMY PACNDOCTPAHAIOTCHA IIOIepPedHEBle
BOJHEI; NPOAOABHLIE BOJHEI?

CoaepxaHHe HOBOTro martepvana. XapaKTepHCTHKH
BOJIH: CKOPOCTD, AJAHA BOJIHEL, YACTOTA H IEPUOJ KO-
aebaHnil, CBA3E MEKAY 3THMH BeJINIHHAMH.

3akpennenne marepuwana. Boopocu nocae § 29. Perrre-
HHue 3ana4y 1849, 1851, 1853 nas COopunka.

AomawHee 3apnanue. § 29. Yopamxsaenne 27,
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Mnaunpyemble peaynbTatbl 0byveHus

Memanpedmemuovie: OBIaAETh HABBIKA-
MU CAMOCTOATEILHOTr0 MpuodpeTeana SHAHME 006 ynpy-
rux BONHAX U HX XAPaKTEePHCTHKAX; HAXOJHTL OTBEThI
HA IOCTABJAEHHEIE BOIPOCHI; HAYYHTRCA OLIEHHBATE pe-
3YJLTATH CBOCH ASATEJBHOCTH, NPEABHIAETHL BO3MOIK-
Hule pe3yJLTATH CBOHX NeiicTBHil; pA3BHBATE MOHOJO-
THUECKYIO U JHANOTHYECKYIO PETb.

JAuvwrnocmusie: cPOPMUAPOBATL MOZHABATENBHBIN HH-
Tepec K H3YUYEeHHI0 MeXAHHIeCKHX BOJH ! UX BUAOB, ca-
MOCTOATEJIBHOCTE B IPHOOPETeHHY HOBBIX 3HAHU M, IIeH-
HOCTHOE OTHOIICHHE IPYr K APYry, K yUHTeNIW, K pe-
3yJbTaTaM 00y4eHUd; PAa3BHBATE HHUIINATHRY.

O6uue npedmemmnuie: NIPOBOOUTH HAOMIOACHNA ABAE-
HHSA paclIpocTpaHeHHA YIOPYyrux KojgebaHuit B pasiud-
HEIX Cpeaax; yMeThk PA3JIHUaTh IPOAOJILHLIE U IIOepeY-
HBle BOJHBI; KPATKO H YETKO OTBEUATH HA BONMPOCHI IO
3aKpeIUIeHNI0 MATEPHAJA.

Qacmuble npedmemnbie: HASHIBATE QU3AYECKNE Be-
JHYHNHEL, XapaKTEePNIYINe YIPYTIHE BOJHEI; 3aNNCH-
BATb POPMYNBI BAAUMOCBA3H MEXAY HHMH; IPUMEHATD
NOAyYeHHBIEe 3HAHUSA B IOBCeAHEBHOM KUIHH.

MeToanuecKre 3amevaHnn

H3aioKeHMe HOBOT'O MATEDHANA MOMKHO
HAYaATb C PACCMOTPEHUS IONEePEeYHO# BOJHH {10 puc. 72
yueOHHMKA)., 3aTeM AATH oONpeAeyIeHre JJHHL BOJIHBI, ee
OyxkreHHOe o6Go3HaueHMe., BenoMEHT, dopMyay aada
pacyeTra IyTH [IPH PABHOMEPHOM NPAMOJHHEAHOM ABH-
smeHuH. ITockoabky M00aA BoJHA PACHPOCTPAHAETCA
PABHOMEDHO, TO IIO0 AHAJIOTHM IANHCATE dopMyJay aaa
pacueTa AJHUHBI BOJHBLI, 3HAaA CKOPOCTH pacmpocTpaHe-
HHAA BOJNIH ¥ nepuoj. BcnoMuuTE GOpMYyTy B3BaHMOCBA-
3H IE€PHOAA U YACTOTEI KOJe0AHHI B 3AONCATE APYTYIO
tdopMyny ana pacdeTa AMHHBI BOJHLL Uepe3 CKOPOCTb
BOJHEI H YACTOTY. BEIBECTH eAHHUNY AJIUHEI BOJAHEL B
CH. A3 ¢hopMya aisa onpeneneHNA ANUHBI BOJHBEI MOMXK-
HO BHIPA3UThb CKOPOCTHL BOJIHBI. PACCMOTpPETE, KAK OIpe-
AeJIAeTCA AJMHA IPOMOJbHON BONMHEI, HA IpHUMepe PH-
CYHKAa 73 13 yueOHHKA.
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LRI VAN UCTOUHMKH 3BYKA.

3BYKOBbIE Konebanma

Llens ypoka. 3akpennTs SHAHNA YYALIAXCA O MEXaHHYe-
CKHUX Kone0aHNAX N BOJHAX; PACCMOTDPETEL 3BYKOBEIE
KoJaebaHuA; N3YYUTh NPHOOP — KaMepTOH; NO3HaKO-
MHUTbh YUYAINXCA C YALTPA3BYKOM U HHOPPAZBYKOM,
MeTOJOM ONPEAEJICHNA PACCTOAHUA 10 06BEKTA ¢ ITO-
MOIIBIO YJbTPA3BYKA — 3XOJ0KalMed.

HemoucTpauuu. KoneOmoimeecs Tea0o KaK HCTOUHHK
3ByKa (1o puc, 74— 76 yuebuuxa).

Coaepmanve onpoca. 1.YUTo masulBaeTcsa AJHHON BOJ-
He1? 2. HazoBHuTe OyKBeHHOe 0003HAUYSHUE U €JMHH-
ny B CH paapebl BoaHEL. 3. 3a KakKoil TPOMEKYTOK
BpeMeHHN KoJelaTeNLHbIH Ipolece pacIpoCTPaHAET-
cA Ha PacCTosHUe, paBHoe AJanHe BoJAHEI? 4. HasoBu-
Te GopMyJIHl FiiaA pacyeTa AJHWHBI BOJHEI H CKOPOCTH
pacnpocTpaHeHHA NoNepeYHbIX X NPOFOJbHEIX BOJH,

Copepmanue HoBOro marepuana. HcTouHHKH 3ByKa —
Teja, Kodebmomueca ¢ gacroroit 16 I'm — 20 kI,
YaeTpadByK 1 HHGPA3SBYK. OXOJOKAILLAA.,

3akpenneHve matepuana. Bonpochl nocie § 30. Peme-
Hue 3anav 1824, 1847 uz C6opHHKA.

AdomawHee 3aganue. § 30. Yupaxkaenue 28, [IpeseHTa-
IINH «YILTPa3BYK» H <« IHDpPas3ByK».

Mnanupyemsie peaynbtaTol COYYEHKA

MemanpedmemHuuie: oBlajeTh HABBIKA-
MM CAMOCTOATEJNLHOI'O npuolpeTeHHda 3HAHUH O 3BYKO-
BEIX KonefaHMAX, BOCOPHHHMATbL, NIepepalaTEIBaThb,
NpeaAbABIATh HHPOpPMANMIO B CJIOBECHOI o0pasHOif
¢dopMe; PAa3BHBATHh MOHOJIOTHYECKYIO U JHAJIOTHYECKYIO
pevb; HAYYUTHCA CAMOCTOATEIHHO HAXOANTE, AHAJTU3H-
porarhk M OoTOMpPATE MHGOPMALMI C HCIOJB30BAHHEM
HHTEPHeT-PeCYPCOE H AOTOJHUTENLHOH JAHTEpaTyphi
IpH NOATOTOBKE NOpe3eHTAUU <«YIbLTpasByK» H «Hn-
dpasByKs.

Junnocmuoie: cHopMupPOBATE TO3HABATILHBIN HH-
Tepec K 3BYKOBBLIM KOJIe0aHNAM; PA3SBHBATE TEODUYECKHE
cnocoOHOCTH M IPAKTAYECKHE YMEHNA, CAMOCTOATEID-
HOCTb B NIpUODPeTeHN HOBEIX 3HAHHMM O 3ByKOBBIX AB-
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AeHHAX; YMEThb INPHNHHMATH CAMOCTOATebHEBEIE pellle-
HHA, ODOCHOBBIBATE M OLEHHBATL Pe3YJbLTATBEl CBOMX
JeiicTBuii, paboTaTs B rpynne.

Ob6utue npedMemHusie: IPDUMEHATE SEAHHAA O 3BYKO-
BHIX KONeOAHUAX AAA O0BACHEHHUA PAZIUYHLIX 3BYKO-
BLIX ABJEeHHIl; KPATKO H YeTKO OTBEYATH HAa BOMOPOCHI
nocae naparpada; periaTh KadecTBeHHBIE 3afaqyl Ha
3BYKOBBIE KoneGaHui.

Jacmubie npedmemubie: HA3KBATH ANANA30H 9aCTOT
3BYKOEHX BOJIH; IPHUBOANTE NIPHMEPH HCTOYHUKOB 3BY-
Ka; IPHBOZUTE 0DOCHOBAHHE TOTO, YTO 3BYK SABAAETCHA
NPOAONBLHON BOMHOMN; UCMONBL3IOBATHE NOJNYYEHHEIE 3HA-
HHA B NIOBCEAHEBHON XHU3HU.

Metognueckue 3aMmedaHma

VpOK MOMXHO HAYATH ¢ (DHIUIECKOTO
AUKTAHTA HA MeXaHHYeCcKNe KoJebamusda ¥ BOJHEI, pac-
CYHUTAHHOTO Ha 10 MuH.

DuanyecKmit AUKTaHT

1. Mexsunueckne KonefaHua — 9710 ... .

2. IlpomemyTox BpeMeHH, Uepes KOTOPLIL ABHMKeHENE IIOBTO-
pAETCA, HA3HBAETCH ... .

. Ceofoguble xonebanHa — 3aTo KoJebaHNA, ... .

BrBy:AeHHHe KoJedaHHA — 5T0 KoJeDaHud, ... .

KonebaTenpHEIMA CHCTEMAME HAZLIBAIOTCH ... .

JlaAHA BOJIHBI — 5TO0 ... .

YacToTa KoneGaHuil — 2T0 ... .

. DPopMYyIa CBASH YaCTOTH M OepHoAa Konebaawi ... .

. Popmyanl AAA pacderTa CKOPOCTH PACOPOCTPAHEHHS BOJ-
HH ... .

10. Avnautyna roreSanuii — 970 ... .

ol BN

ITocie BEIDONHEeHNA QH3HIECKOr0 JHKTAHTA y4alll-
eCsl CAMOCTOATENALHO MIPOBEPAIOT €r0 B OLeHUBAIOT, IO~
MeHHABIINCH TETPAAAMH € COCEAOM II0 IapTe: NATbh HIH
IIECTE NPAaBHUNBHEIX OTBETOBE — 3, CEMB HJH BOCEMB
NpaBAJBLHEIX OTBeTOB — 4, AEeBATH MAN JecATH Ipa-
BHJABHBEIX OTBeTOB — H. JInA OpoRepKH ZHUKTAHTA OHU
MOCYT HCHOJAb3IOBATb KOHCIEKT UPEALIAYIIEre YpPoKa,
3aMHACAHHBIHN B paGouel TeTpaan. 3aTeM ydalluecs BMe-
CTe ¢ YIHTEJIEM CBEPAIOT ¥ 00CYKAAIOT OTBEThI.

HMNrn MOXHO BLITIOJHUTEH IIPOBEPOYHYI0 paboTty, pac-
CYMTAHHYIO HA 10— 15 MAH, HCIONbL3YS BAPUAHTH 1 1 2
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CP-12 «Mexanudeckue KojaeGauuda» us nocobusa «Pu-
auxa. JHFaKTHYeCKHe MaTepHaiAbl. § Knace» (ABTOPLI
A. E. Mapou, E. A, MapoH).

Nanoxenne HOBOro MaTepHaja cJeAyeT HAYATH C Ae-
MOHCTPAIMA PA3IMIHLIX NCTOTHHKOB 3ByKa. BLIACHUTD,
YTO ABJAETCA HCTOYHAKOM 3BYKA HA ONKITaX (110 puc. 74,
75 yuebHuKa). [ToOGHAKOMHUTE ¢ YCTPOcTROM 1 pabGoToil
npubopa — KaMepToHa. IIpoAeMOBCTPHUPOBATD OIIBITEI €
xKaMepToHoM (mo puc. 76, 77 yueOHNKA) ¥ 00CYANUTE UX.
PaccmoTpeTh AUANIA30H YACTOT 3BYKOBEIX KoJjebaHuii.
OrMeTHuTL, 9TO YKasaHHEIe TPAHHUIEI 3BYKOBOTO ZHala-
30HA YCJOBHEI, H IIEDEUMCIHTH, OT 4€ro OHU 3aBHUCAT.
JdaTe onpefesnieHne yiasTPasBYKOBBIX U HHGPA3BYKOBEIX
ronebanumii. IlpuBecT mpHMephl HCOONBIOBAHNA ITUX
ronefanuil B mpupoge, TexHuke M meaunuHe. PaccMmo-
TPETH METO] OIIPEeAeIeHUA PACCTOSHUA A0 00'BEKTA C I10-
MOIBIO YIBTPASBYKOBBIX BOJIH — 3XOJIOKAILHIO.

Ny Vacll BoicoTa, TeMOp M rPOMKOCTE 3BYKa

Uenb ypoka. 3aKkpenHuThE 3HAHHA YYAIINXCHA O 3BYKOBBIX
BOJHAX U HUX XapPAKTEPHCTHKaX: BLICOTA, TeMOD H
T'POMKOCTD.

DOemoHcTpauui. 3aBHCHMOCTE BEHICOTEI 3BYKA OT YACTOThI
{mo puc. 79 ydyeOHUKa). 3aBHCHMOCTb 'POMKOCTH 3BY-
Ka OT AMIINTYARI KoxebaHui (o puc. 76 yueOHUKA).

Copepanue onpoca. 1. YUto HasHBaeTCA AKYCTHKOR?
2. Kakne xoneGanusi HABEIBAIOTCA 3BYKOBBIMH?
3. 9Yto aBnAeTca HCTOUHUKOM 3ByKa? 4. Kakue kone-
GaHNs HASHIBAIOTCA YALTPASBYKOBBIMH; HH(}ppa3IBy-
KOBEIMHU? 5. JIn4 yero mpeJHA3SHAYEH U B YE€M 3aKJIIO0-
yaeTcH MeToh dxoaokanun? 6. IlpueeanTe npuUMepH
BBYKOBRIX KoJebanuit. 7. Kakoil mo BHAY ABAAETCH
3BYKOBAS BOAHA?

Coaepxaune HoOBOro Martepuana. 3aBHCHMOCTL BLICOTHI
3BYKAa OT 4aCTOTHI, 4 TPOMKOCTH 3ByKa — OT AMILIN-
TYABRl KoneOaHUit M HEKOTOPHIX APYTHUX IIPAYMH.
Temb6p 2BYKa*.

3akpennenuwe matepuana. Boupoch nocae § 31. Peme-
Hue 3a7au 1825, 1828, 1829 nz CéopHUKA.

Aomawnee 3agaHue, § 31. YupaxkaeHue 29.
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NnaHupyembie pe3ynbTaTbhi 0GyHeHUn

Memanpedmemuoie: OBNAJETL peryJs-
TABHEIMH ¥ ¥l IpH BHABH;KEHHH THIIOTE3I O 3ABNUCH-
MOCTH BBICOTHI 3BYKA OT YacCTOTHI, & TPOMKOCTH — OT
aMIIuTYAL KoJMebaHuil MCTOYUHMKA 3BYKA M 3KCIIEpH-
MeHTalNbHOH IpoBepKe BLIABUTA€MBIX THIIOTE3, BBITION-
HEHHH 2KCOEPAMEHTA U PEIICHUM KAaYeCTBeHHLIX 3a1a4
HA XAPAKTePUCTHKM 3BYKA; HAYYUTHCA ONEHUBATE pe-
3yALTATH] CBOel AEATENLHOCTH, NMPEeABUAETE BO3MOXMK-
HBI€ PE3YJLTAThl CBOMX AEHCTBHII; pasBHBATL MOHOJIO-
THYecKYI0 H AHAIOTHYeCcKYIo pedb.

Juvnocmubie: chOpMHPOBATH TIO3HABATEIBHRIH HH-
TEpeC K M3YUYEHHIO IBYKOBBIX BOJH H HX XapaKTepH-
CTHK, CAMOCTOATENSHOCTD B IIpHOOpeTeHNH HOBBIX 3HA-
HHUit, NeHHOCTHOE OTHOMEHUE JPYT K APYTY, K YUHTENIIO,
K pesyasraraM ofyueHnsa; pa3BUBAThL HHUIHATHBY.

O6wue npedmemmnoie; IPOBOIUTH HADIIONEHUA 3BY-
KOBRIX KoJeGaHn#; YMeTh PAa3iHYATh XaPAKTEPUCTHKH
3BYKA U UX 32BICHMOCTH OT YACTOTHI ¥ aMILIUTYALL 3BY-
KOBEREIX KOJeOaHW; KPATKO H YeTKO OTBEYATh HA BOIPO-
CHl mocse naparpada.

Jacmuvie npedmemunbie: Ha3LIBATh PHU3NIECKUE BE-
JUYHER, XapaKTepusyIolne 3BYKOBEE BOJHEI; HA OC-
HOBAHHMH YVBUJCHHBIX ONBITOB BREIZABHIaTh 'HIOOTE3Hl OT-
HOCHTEJBHO 38BHCHMMOCTHM BHICOTHI 3BYKa OT HaCTOTHI,
& PPOMKOCTH — OT aMIIMTYALI KOJNeGaHAH MCTOYHHKA
S8BYKa; [IPHMEHATL INOJIYYEHHEIE 3HAHHA B NOBCEJHEB-
HOM HU3HN,

MeTtoaHYecKUe 3ameyaHua

VYpoKk MOXKHO HAYATH ¢ IIPOCMOTpa Ipe-
seHTanuil «YanTpassyk» H «HH]ppasByk», IOIZrOTOB-
JIEHHBIX YYalllIMUCH JOMA MHAUBHAYAJIbLHO MJIN B IPyI-
nax., O6cyauTh NpUBeAeHHBIE NPHUMEPE] HCIIONb30BAHNA
VABTPA3BYKA M HH(ppasByKa,

HanoxeHHe HOBOTO MaTepHana CaeAyeT HadaTh ¢ I10-
CTAHOBKN IpoGJeMBbl: OT Yero 3aBMCHT BBICOTA 3ByXa?
OTBeTUTS HA 3TOT BONPOC MOYKHO ¢ IOMOIILIO ONLITA (110
puc. 74 yueGanka). Ilpononxas YMEHbIIATDL AJAUHY KO-
aebamomeiica vactn auBefikH, y0eguThCA B TOM, 4TO
¢ YBeJINYeHHEM 9acTOTH Konebarnii 3BYK NOBBEIIIAETCA.
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PaccMOTPETD OITBIT 110 PUCYHKY 79 yueOHHKA M IIPHHTH K
BRIBOAY, YTO BHICOTa 3RYKa MPAMO IPONOPIIAOHATLHA Ya-
CTOTe 3BYKOBBIX KojyeGanmii. O6paruTs BHUMaHHE yda-
IMUXCA HA TO, YTO KAMEPTOH A3TAEeT 3IBYK ORHOMH oIpesne-
JIEHHO# YaCTOTEI, KOTOPEIH HASBIBAETCA YHCTHIM TOHOM.
3aTeM pacCMOTPeTh APYIYI0 XapaKTEepPHCTHUKY 3BY-
K& — IpOMKOCTb. IIpoBecTH ONBIT ¢ KAMEPTOHOM U Oy-
CHHKOH (1o puc. 76 yueOnuka). [IpuiiTh k¥ BRIBOAY, YTO
TPOMKOCTE 3BYKA ONpEAeNseTcs aMILIATYAOH Koyeba-
HHH, 8 TaKKe 3aBUCHUT OT ero JJINTEJbHOCTH H HHANBA-
AVAJBHEIX OcODeHHOCTEil caymatens. I[IO3HAKOMUTH
YyUaAlINXCsa ¢ eSUHALEN POMKOCTH 3BYKA — COH, eAU-
HALAMH 3BYKOBOTO fiaBiieHHA — Gen u apeonben. [Ipuse-
CTH IOpPUMephl YHCJIOBRIX 3HAYEHHN ypOBHA 3BYKOBOTO
gapixeHna. O6cyanT: NpUSHAKH ITyMOBOHM 00J1e3HH.

B KauecTBe ZOMONHUTEALHOI'O MATEPHANA K ZaHHOHK
TeMe MOXKHO NpHBecTH npuMep. B ogHoil U3 JOHAOH-
CKHX ITKOJ NPOBENH HeOORYHOE COPEBHOBAHME — KTO
rpoMde KpuKHeT. ITompo6oBaThL CHAY CEOMX IOJOCUBBIX
CBA30K BBI3BAJIOCH OKOJO ABYXCOT IIKONLHHAKOB. Mn-
KpodhoH ¢ UIMEPHTENBRHBIM NPHOOPOM HAXOAWJICHA HA
paccTOAHHN OTHOTO METpa OT Kpuuamero. B cpeanem
HACUBITABIIHE CHJIY CBOMX I'OJIOCOBBIX CBA30K IMKOJbLHN-
KW KpH4aT ¢ rpoMrocThio 114 nB. IobeanrensHuiei
OKa3aJack JBEHAZLATHAETHAA A€BOUKa, TIPOMKOCTDH
KPHEKAa KOTOpoH coctapnng 122 nb (onacHu# ypoBeHb —
80 1B). HannmaTopamMi KOHKypca GBLIH YUMTENA, KO-
TODEIE XOTEJH AOKA3ATh, UTO HX IPO(EcCHIo CAeAyeT
IPHAYMCINUTS K 0C00eHHO BpeAHEIM ANA 3J0POBbA.

PELI kISt PacnpocTpaHeHHe 3ByKa.
3BYyKOBbIE BO/NHbI

Lenb ypoka. 3akpenuTs 3HAHHA YYAMIUXCH O 3BYKOBRIX
BOJIHAX; PacCMOTpPEeTb Heo0XOoAmMOe YCJIOBHE NOJA
pPacupoCcTpaHEeHHUSA 3BYKOBLIX BOJH H CKOPOCTh 3BYKAa
B Pa3HBIX cpefaX; HAYYHNTL PEIIATEL PACYETHEIC U Ka-
YeCTBEHHBIC 38491 Ha 3BYKOBBIE BOJAHEL,

AemoHcTpauuu. HeobxoqumMocTs yOpyroii cpeinl A4 ne-
penavyd 3BYKOBHEIX Kosgebanuit (mo puc. 80 yuebHu-
Ka).
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Coaepmanune onpoca. 1. Or yero 3aBHCHT BLICOTA 3BYKa?
2, Ot uero sasucuT rpoMirocTs 3Byka? 3. Kaxosul
NpU3HAKN IMymoBoi Gomesuun? 4. Kar orpamaercsa
Ha 3JOPOBRE YEJOREKA CHCTEMATHYECKOe aeMcTBue
TPOMKHX 3BYKOB?

Coaepanne HOBOro marepuana. Hairuune cpegbl — He-
oGxXxoguMoe yCIOBHEe DPacnpocTpaHEHUA 3BYKa. CKo-
POCTE 3BYKA B PA3JIMYHRIX CPEAAX.

3akpenneHue marepuana. Bonpoch nocie § 32. Peme-
HUe 3a7a49 1842, 1845 nz Coopunka.

Aomauinee 3aaanue. § 32. ¥Yopamxuenne 30 (3, 4, 6).

Nnanupyemble pe3ynbTaTthl O0y4eHus

Memanpedmemnoie: OBIAAETL PEryns-

THBHBIMY ¥ Y]] npH BELABMIKEHUU T'MIOTE3 O 3aBHCHMO-
CTH CKOPOCTH 3BYKA OT CBOICTE CpeARI H OT €€ TeMIepa-
TYPBI, IKCIEePHMEHTAJIBHOH INPOBEpKE BLIJBHTACMBIX
THIOTE3, BHINOJHEHUH JKCIePUMEHTA U PeIne U Kaye-
CTBEHHEIX 1 PACUSTHHIX 3aJa4 Ha 3BYKOBEIE BOJHEI; Ha-
VUHTBCA OREHUBATL PE3YJALTATEI CBOEM AeATeJbHOCTH,
NIpeABUAETE BO3MOKHEIE Pe3yJILTATEl CBOMX AeiicTBHIA;
PA3BHBATE MOHOJIOPMYECKYIO H ANAJIOTHYECKYIO Pedb.

Juvnocmuoie: copMUPOBATE NOZHABATEILHEIA MH-
Tepec XK HNIYYCHHIO 3BYKOBBLIX BOJIH M MX XapaXTepH-
CTHK, CAMOCTOSITEJILHOCTE B IPHOOpETEHHU HOBRIX 3HA-
HHH, IeHHOCTHOE OTHOLICHNE APYT K APYTY, K YUHTEII0,
K pesyasTaTaM o0yueHNA; pa3BHBATh HHHOHNATHBY.

O6uwue npedmemuvie: OpOBOAUTHL HaONIOAeHHS pac-
NIPOCTPAaHEHUA 3BYKOBHIX KOoNMeDaHMi! B pA3HEIX Cpenax;
KPATKO H YeTKO OTBEUATH Ha BOMPOCHI Ioc/1e naparpada.

Jacmnwvie npedmemusbie: HA OCHOBAHNH YBUASHHBIX
ONBITOE BHABHIaTh F’HIOTE3R O 3ABUCHMOCTH CKOPOCTH
3BYKA OT CBOMCTB CpeZikl M OT e TeMIIEPATYPhL; 06bdc-
HSATH, HOYEMY B ra3ax CKOpPOCTh 3BYKa BO3PACTAET C IO~
BRIIIEHMEM TeMIIePATYPLI; IPHMeHATh OOJAYICHHEIE
3HAHHNA B IOBCEAHEBHOHN HHU3HH,

MeToauyecKkue 3amMmeuaHua

Hsznomene HOBOrQ MATEpHAA CIAEIYeT
HAYATh ¢ ONEITA, JOKAa3LIBAIOIIIEro, YTO B IPOCTPAHCTBE,
rIe HeT BelmecTBeHHoH cpeabl, 3BYK HE PACIPOCTpaHA-
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ercda {(mo puc, 80 yuebruka). O0paruTh BHHMaHNe yua-
OIMXCA HA TO, UTO XOPOINTo MPOBOAAT 3BYKHM YIIpyrue Be-
lllecTBa, HanpUMEp MeTaaNbl, APeBeCHHa, KUIAKOCTH,
rasel, IIOATBEPAATE 3TO IPOCTHIMH ONIBITAMHA: C KAPMAH-
HBIMH Y8CAMHU H JepeBAHHOH AOCKOH, MeTAIJHYIECKOH
J0XKOH 1 GeweBkoil Man mporosoxkoit. PaccMoTpers
MATKHEe U MOPUCTLIE Tesa — MNIOXUe NPOBOZHRUKHU 3BY-
ka. IIoBTOPHTE, HCHIONB3YA 3HAHAA YIAIUAXCST H3 Kypca
6HMO0JIOTHH, KAK 3BYKOBEIE BOJHEI BEISEIBAIOT ¥ YEJOBEKA
oulymenue 38yka, HanoMHEATE, 9TO B ra3ax U KHAKO-
CTAX MOrYT CYIOECTBOBATH TOJBKO MPOAOJbHEIE YIIPY-
rae BOJHEI. PaccMOTDeTH 3aBHCHMMOCTL CKOPOCTH pac-
NPOCTPAHEHUA 3BYKA OT CBOMCTB CPEARl H OT €€ TeM-
neparypsl {(taba. 2 yge6BuKa). IIpH pemeHHH 3ajgad
CKODOCTDb 3BYKA B BO3AYXe OPHMHATHL paBHOI 340 M/c.

PR YN KoHTponbHan pa6oTa N2 2 no Teme
«MexaHn4ecKkue KoneSaHUA U BONHBI.
3ByK»

Llenb ypoxa. O600IIHTE M 3aKpPeNUTE SHAHUA YUANUXCA
no reMme «MexaHHuecKHe KOeOaHUA H BOJHE. 3BYK»
H X OpHMeHeHHe K DeII€HHI0 KAYEeCTBeHHBIX H pac-
YEeTHERIX 3aJ{aY [0 3TOH TeMe,

HNomawnee saganuve. Ilosropurs § 23—32, ocHoBHHE
onOpeleaeHAA B (GOpMY L.

MeToanyeckne samevaHHa

Konrpoapryio paboTy MOMHO mpoBecTH
B TPAAULMOHHOM BHJE HA JIBa BADHAHTA.

PALIKITE YR OTpaeHue 3BYKaA.
3ByKOBO#H pe30HaHC

Lient ypoKa, 3aKkpernuTs 3BHAHHA YYAIIUXCA O 3BYKOBRIX
BOJIHAX; BBECTH NOHATHA: €9X0%, «3BYKOBO peao-
HAHC»; HAYIHUTD PEMATH PACYETHRE H Ka9eCTBEeHHEBIE
3871a9H Ha 3BYKOBHIE BOJIHEI.

AemoHcTpauun. OTpaXkeHne 3BYKOBRIX BOJH., 3BYKOBOI
pesoHaHC (110 puc. 84 yyeGHHUKA).
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Copepmwanue onpoca. 1. Mosxker Jm 3BYK pachpocTpa-
HATLCA B rasax, MXHAKOCTAX U TBepABIX Teaax? IIpn-
BeauTe npaMepnl. 2. Kakyo BOXHY — MPOAOALHYIO
HJIH TIOTIePeuHYI — ApeicTaBiasier coboil 3BYK, pac-
OPOCTPAHAIOHIICA B Bo3ayxe; B Boge? 3. Kakxmue
TEJa — YIPYrHe WIW MOPUCTEIE — JYYIle TEPOBOAST
38yK? Ilpneeante npumepni. 4. Yemy paBHa CKoO-
POCTB 3BYKa B Bozayxe? OT uero oua 3aBHCHT?

CopepxaHune HoBOro marepuana. OrpaskeHHe 3ByKa.
9x0. 3BYKOBOI pe3oHaHC.

3akpenneune martepuana. Bonpocu nocne § 33. Pewe-
HUue 3aga4 1846, 1861 us C6opHMKa.

Domauwnee 3apanue. § 33. Pasgen « Atoru rnasbl».

MnaHupyeMble pesynbTaTthl 0Gy4eHNA

Memanpedmemmnuvie: pasBUBaTh HABBIKH
MOHOJMOIAYECKOH M AHAJIOTHYECKOil pedH; YYHUTbCA BbI-
pa’kaTh CBOM MBICJIH IIDH OTBETaX HA BONPOCHI; BRIAEJIATD
OCHOBHOE COAepKaHue NPOYUTAHHOIO TEKCTA, HAXOAUTDH
B HeM OTBeTH! Ha BOIPOCHL 10¢/)1e Taparpada.

Jduxnocmuvie: c@OPMUDOBATH NO3HABATEILHLIN WH-
Tepec K H3YUYEHHI0 3BYKOBOrO pe3OHaHCca, CaMOCTOA-
TeJIbHOCTH B IPUOOPETEHN N HOBLIX 3HAHHUMH, IIEHHOCTHOE
OTHOIMIeHHe APYT K APYTrY, K YVIHTEJID, K pesyJbTaraM
ofyueHKA; PA3BUBATH TBOPYECKYIO MHUITUATHRY.

O6uwze npedmemHnvie: IPpOoBOAUTE HAOMIOAEHNA pac-
OpoCTPaHEeHUA 3BYKOBLIX Ko/iefaHUl B pasHBIX cpeaax;
KPATKO M YeTKO OTBEYATh HA BOIPOCHI NOCJIE Imaparpa-
da; npEMeHATH TOoJAYYEeHHEIEe 3HAHUA NIPH PeIIeHAN Ka-
YeCTBeHHLIX N PACUETHRIX 3a7a4.

Jacmuote npedmemnuvie! 06bACHATE HabaomaeMbrit
OOBIT II0 BO3OYKIeHHI0 KoJleGaHHH OZHOTO KaMepTOHA
3BYKOM, HCITYCKAEMBIM APYTIHM KaMepPTOHOM TaKoOH e
YaCcTOTHl; YMETH O0'BACHATL NPUHIHI AeiiCTBHA PYIIO-
pa; DPUMEHATHL MOJYYeHHhle 3HAHUA B NMOBCEAHEBHON
IRHUIHU. :

MeToauueckne 3aMevaHHA

TTonsTHe «3X0» BBOAUTCA HA OCHOBAHHH
OuBITa N0 pHcyHKY 81 yuebnuka. Cireayer o6paTUThL BHH-
MaHNe YYaN[UXCHA HA TO, YTO X0 CJILIIIHO AWML B TOM
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cayuae, KOTJAa OTPAXEHHKIA 3BYK BOCIPHHHMMAETCA OT-
AeNbHO OT IpouM3aHeceHHoro. JIsA aTOoro Hy’XHO, UTOGH
NPOMEKYTOK BpeMeHN MeXAY BO3AeiicTBHEM 3TUX OBYX
3ByKOB Ha OapaaHHYI0 mEpeNnOHKY yXa COCTaBJIAfAJI HE
menee 0,06 ¢. O6pACHNTL DPHHIAN ZeHCTBUA Dynopa
(o puc, 82 yue6HuKa).

BenoMHHTE MOHATHE <«MEXAHHYECKHI pesoHaHC».
PaccMOTpETs HPHMEP MEXaHHUECKOTO pesoHaHca (mo
puc. 83 yueGHHKA). BaTeM OPOAEMOHCTPHPOBATDH ABJIE-
HHAE 3BYKOBOI'O PE30HAHCA ¢ MOMOIIBIO ABYX KaMepTo-
HOB OMHAKOBOM yacToThl (o puc. 84 yuebHuKka). Pac-
CMOTDPETH, UTO BLIOIHAET POJb PEIOHATOPOB B PasiInd-
HEX MY3LIKAJBHLEIX WHCTPYMEHTAX H OT 4el'0 3aBHCHT
TeM0p 3BYK&a, H3ZaBAeMOTr0 MYSEIKANLHEIM HHCTDYMEH-
ToM. BCcOOMHHTE 0 roJIocoOBOM anmnapaTte deJOBeKa, ero
yCTpoiicTRe.

B kavecTBe AQOMONHUTEILHOIO MATEpHANA IIQ TeMe
¢«3BYKOBOHl pe30oHAHC» MOMKHO NPHEBECTH Clexylolee.
B rakoii 66 KOMOAHHMH HH NOABHJACH JHAMEHHUTAS aH-
rnuiickada neBuia BukTopua JIHOT, €€ BCerga IPOCAT
creTh. IleBHIA OTKA3HIBAETCA, OTHEKHBAETCHA, HO OHA
oAHa, a MoUnTaTeN el MHoro. IlpuxoauTcs neTh. BUKTO-
PpHA BCTAET, CKAAALIBAET DYKH, U B 34JI¢ 3BYUHT €e 3HA-
MeHHTOe conpano. Ho cTpaHHOE Aen0: HeOXUAAHHO HA-
YHHAIOT JPOMXKATh KaHAeAA0pEl, BUOpHpYoT O0KANBI HA
GeNoCHeKHBIX CKATEPTAX. A KoTraa nesuna 6epet nepx-
Hee «CH», pa3faeTcA 3BOH JIONHYBINEr0 XPYCTAJAST U HA
CKaTepTh BEIIMBaeTca BuHO. IleBHIa MoXXeT NpUAaTh
CBOEMY I'oJIOCY TAKYIO YACTOTY, KOTOPAS COBIAKAET C 4a-
croToii BHOpanum xpycradbHbIx Goxanos. H roraa na-
CTYIAeT pesoHaHC, H XpycTalb Kpomurca. Mornn paa-
OMBATE CTEKJIO 3BYKAMH CBOEIO IoJIOCA M NpOC/aBJieH-
HEB1e TeHOpH Kapyao n Meas6a.

B koHIEe YpoKa (MM B HauaNe CIEIYIOIEro YPoKa)
MOKHO NPOBECTH IPOBEPOYHYIC PadoTy, HCNoNb3yA Ba-
puaeTh TC-8 «Mexanugeckye BOJHEI. 3BYK» H3 HOCO-
Oua «Pusura. IugakTHYeCKAe MaTepUadLl. 9 Kiaacc»
(aBTope! A. E. Mapou, E. A. Mapos), pacCUUTaHHYIO Ha
10—15 mun.



SNEKTPOMATHWTHOE MONE (16 4)

bl 7R MardutHoe none

Lens ypoka. HAMOMHUTE NOHATHE «MATHHUTHOE IIOJE»;
NMOBHAKOMHTSH YIAILIMXCA ¢ MCTOYHNKAMA MArHATHO-
ro I0JIA ¥ BHAAMHM MArHUTHOTO NOJIA: OJHOPOSHOE U
HEOJHOPOAHOE; HAYUYNUTEH rpadHMuecKy M300paIsKaTh
MATHHUTHOE TIoNe,

AemoncTtpaumu. IlpocTpascTBeHHas MoZedb MarHMTHO-
ro NoJadA OOCTOAHHOPO MarHura. JeMomEcTpauna
CIIEKTPOB MACHATHOTO MOJA TOKOB.

CogepxaHme onpoca. 1. Uro Taxoe 3X0 1 KAKOBA IIPHYH-
Ha ero obpasoBannA? 2. [loyemMy 95X0 HEe BOZHHKAET
B MaJleHBkOl, B3ancaHeHHOH MefeanH KoMmHaTe?
3. Kag MOMHO YVAYYIOUTE 3BYKOBBIE CBOMCTRA GOJE-
nroro sana? 4. O6pACHNTE IPHHIKHI AeiiCTRUA PYIIO-
pa. Ilouemy npu HCHOILIOBAHAH PYIIOpa 3BRVK pac-
npocTpanserca Ha Gonbmee paccroanue? 5. IIpuee-
AUTEe DPHMEPHI NPOABJeHHS 3BYKOBOTO DE3OHAHCA.
6. KakoBo HASHAYEHHE Pe30OHATOPOB, IPHMEHAECMEIX
B MY3BIKalbHBIX HHCTpYMeHTax? 7. Uro aeasercs
HCTOYHHKOM IOJIoca YeJoBeKa?

Copepmanue HOBOTO MmaTepuana. HecToOUEMKN MATHUTHO-
ro nona, M'unoreza Amnoepa. I'padudeckoe mzobpa-
MMEeHHe MATHHTHOrNO mond. JIMHHA HeOZHOPOAHOrO K
OAHOPOAHOI'O MATHHUTHOTO MOAS.

3aKkpennexne marepwana. Boopocel nocae § 34. Peme-
Hue 3aaau 1877, 1878 ns COopHHKA.

AomawHee 3apanue. § 34. Yopaxuenue 31.

Mhaumpyembie pe3ynbTaTtbhl 06yHeHHs

Memanpedmemnovte: OBIAAETH DEryifd-
TABHEIMH ¥ ¥]J] npH BEIABHKEHHH I'NIIOTE3 O IPHIAHAX
CYII[eCTROBAHHA MATHUTHOIO IIOJA BOKPYT MOCTOAHHOIO
MAarHuTa 1 H3yYHTh THIOTE3y Ammepa; pA3BHBATH HA-
BLIKH MOHOJOTHUECKOH M AHANIOrNYecKOd peun; yaUTh-
CA BHIPa’KaTh CBOH MBICJIHM IIPM OTBETAX HA BONPOCH;
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BEIACJIATE OCHOBHOR COAEpPI<aHHE INPOYNTAHHOIO TEKC-
Ta, HAXOAHTb B HeM OTBeThl HAa BONPOCH HOCNe Iapa-
rpaga.

Juunoemubte: cpopMUpOBATE TO3HABATENLHBIN HH-
Tepec K H3YYEHHI0 MAarHUTHOTO NOJS, eT0 HCTOYHHKOB U
BHUIOB: OZHOPOSHOIC M HeOTHOPOJHOTO, CAMOCTOATENE-
HOCTHh B HpHOOpPeTeHHN HOBBIX 3HAHHUI, IIeHHOCTHOE OT-
HOIeHHe APYT K Jpyry, K YUHTENIo, K pe3yabLTaTaM
00yUueHHA; PA3BHBATH TROPUYECKYIO HHHIIHATHBY.

O6uwiue npedmemnbie: NIPOBOAUTL HAOMIOACHNA CIIEK-
TPOBE MATHHTHEIX TOJel ¢ IOMOINBIO »KeJIE3HBIX OmMH-
J0K; KPATKO U YETKO OTBEYATH HA BOIPOCEHL IocJie Iapa-
rpada; NpAMEHATHh NOAYYEHHBIE 3HAHUSA [IPH PEINCHHAN
KavecTBeHHEBIX 3a7a4.

Hacmmnovie npedmemnnie; OOBACHATL HabniogaeMble
ONBITH IO NOBEAeHHID MArHHMTHOH CTpeJlKH B MATHHT-
HOM MOJIie IPOBOAHHKSA C TOKOM; AeJATh BEIBOABI O 3a-
MKHYTOCTH MATHHTHBIX JHHUH H 06 ocnableHmnH Mar-
HUTHOIQ IOJA ¢ VAAXEHHEM OT NPOBOAHHBKA C TOKOM;
n300pa)kaTh rpadMyYecKH MArHATHOE I10JIe TOCTOAHHO-
ro IOI0COBOI0 MATHATA, IPAMOT0O NPOBOAHHUKA ¢ TOKOM,
COJIEHONa; NPUMEHATH [IoJiyUCHHEIE 3HAHHUSA B IIOBCEH-
HEBHOHH JXHM3HHU.

MeToanYecKHe 3aMeyaHun

HN3znoxkeHne HOROTO MATEpPHAJA MOYKHO
HAYATH ¢ MOBTOPEHHUA KJIACCUYECKONO ONMLITA JPCTEAA.
CeA3EL MeKAY DAEeKTPHUYECKNM B MATHATHBLIM OQJEM OT-
' KPBIJI HM3BECTHBIM AaTcknii yueHnrii Bpcren B 1820 r.
M, rax 3To HepeAKo ciaydaeTca, IPCTeny NPHIHCHIBACT-
CH OTKPHITHE, KOTOPOTO OH, CTPOTO T'OBOPS, HE CALJIAJ.
Heno 6bpL10 Tak. Yuras 15 despana 1820 r. cryzeHTam
KoneHrareHCKoro yHHBepCHTETA JIEKIIHIO o (PH3IMKe,
npodeccop IpcTes TPOU3BOAUI HEKOTOPhle ONBITHI C
sjeKTpuyuecTBOM. OKOJO OJHOrO M3 NPOBOAHWKOB, MO
KOTOPOMY HIPOTEKAJ TOK, CIYVYANHO OKasajicsd KOMIIAC.
OzwH #3 MI0GONBITHLIX CTYAECHTOB, SarJIAHYB B KOMIIAC,
¢ YAHBJSGHHEM 3aMETH]I, UTO IPH BKJIIOYEHHH TOKAa
CTPeJKa MNoBOpavunBaeTcA. HeZoyMeBamwIOqHP CTYIEHT
coobmua o6 aToM Dpereay. 9pcres OOBACHUI MOBOPOT
CTPeSKH KOMIIaca IpoTeKaHWeM TOKA [0 NPOBOAHHKY H
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C 3TOrO AHA CTAJ CUHHTATHCA UE€JIOBEKOM, OTKPLIBIINM
CBA3b SJIEKTPHUYECTBA M MATHETUIMA.

3aTeM BCIOOMHHTH OIpPEeACNCeHHe IeKTPHIeCKOI'o
Toka., CloenaTh BBIBOABEI 00 HCTOUHMKAX MATHUTHOIO
noasa. HanmoMHATL runoTesy AMnepa, 4TO HAMATHUYEH-
HOCTb HOCTOSHHBEIX MATHUTOB OOBACHAETCA S/IEMEHTAD-
HBIMH TOK&MU, DUPKYJAUDPYIOIUHMHA BHYTPH ATOMOR {110
puc. 85 yueOmnKa). HaTe HarnsgHOE HOpEACTaBJIeHHe
MATHHTHOT'O IOJIA ¢ [IOMOIbIO MATHUTHBIX JIMHHHK (110
puc. 86 yuebunka). 3anncarp onpeaeleHHe MATHUTHHIX
AuHAR. PaccMoTpers prcyHOK 87 yueOHEKA B IPHATH K
BEIBOAY, 9TO II0 KAPTUHE MATHATHEIX JINHUH MarHUTHO-
r'o IOJIA MOJKHO CYANTDL He TOJBKO O HANIPABJIEHHU, HO 1
0 BEJHUYHHE MATHMTHOI'O Noada. PAcCMOTpPETs HA PHUCYH-
Ke 88 yuefHEKA KAPTHHY JUHNH MAarHHTHOTO NOJAS HO-
CTOSAHHOT'O IIOJOCOBOrO MATHHMTA H CAEJATh BEIBOA: MAr-
HHUTHBIE IHHHHM BBLIXOAAT U3 CeBEPHOTO IIOJII0CA MATHUTA
M BXOIAT B IXKHBIH ITONIOC; BHYTPH MACHHTA OHH HAa-
NPABJEHbl OT IOMKHOT'O IIOJNIOCA K CeBepHOMY; MATHHT-
Hble JIMHUH 3aMKHYTHL (HE MMEOT HH Ha4daJja, HH KOH-
za). 3aTeM OPOAEeMOHCTPUDOBATL OZHOPOAHOE H HEOX-
HOpPOAHOE MACHUTHHIE IOJA; SAINNCATL OIpeae/ieHHsI.
PaccMoTpeTs KAPTHHY JUHHA MACHHUTHOrO NOAA, CO-
3MaHHOTO IPAMOJIUHEHHBM NPOBOAHHKOM C TOKOM H CO-
AeaousoMm (puc. 89, 90 yuebunra). O6bacHUTL rpadn-
Yyecroe HU300pAYKEeHHe JHHUHA MATHUTHOrO NOJAA, HA-
NPAaBJeHHBIX MNEPNeHAUKYAAPHO ILJIOCKOCTH 4YepTrerka
(o puc. 91 yueGHMKA).

LLEIZS HanpaBneHue ToKa U HanpasneHue
NUHWIA ero MarHUTHOTo NoAA

Henb ypoxa. 3akpenuTs 3HAHRASA YIAIUXCA O MATHUTHOM
noje M ero rpathuuecKoM IIPEACTABJICHHW; BEISIBHThH
CBA3h MeXJly HATIPABJeHUEM TOKA ¥ HAIPaBJICHHEM
JMHUH ero MATHHTHOTO HOAH; COOPMUPOBATE YMEHH A
NOJB30BATHECA HA NPAKTHKE MHEMOHHYECKHMH IIpa-
BHJIAMH: [IPABHJIOM GypaBYHKA AJAA NPAMOro IPOBOXA-
HHUKA ¢ TOKOM, HOPABUJIOM OPABOH PYKM IJas COJe-
HOMJA.
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AemoncTpauns., HanopabjeHuwe JHHHI MArHHTHOTO
noAA, CO3AAHHOTO NMPAMEIM OPOBOAHHUKOM ¢ TOKOM
(mo puc. 94 yuebumra). IIpumenenue npasuna 6y-
pPABYMKA: OIPOBOAHUK ¢ TOKOM DACHOJIOKEH NepIeH-
IUKYJIAPHO IUIOCKOCTH YEPTEIKA H NPOBOAHMK C TO-
KOM PacIofIo)KeH B IVIOCKOCTH yepTexxa (1o puc. 95,
96 yueGunKa).

Copepmanne onpoca. 1, HazosuTe HCTOYHHKH MarHur-
Horo noas. 2. [laiiTe onpeaeneHne MATHUTHOTO NOJH.
3. Yem cO3AAETCH MATHATHOE I10J1€ IOCTOAHHOTO MAT-
HuTa? 4. UTo TaKoe MaranTebie THHHE? 5. Kak pac-
NOJATAIOTCA MATHHTHBIE CTPEJKH B MArsMTHOM
noje, JUHAH XOTOPOro NpAMOJHHENHbI; KPHBOJIHN-
HeMHBI? 6. O yeM MO HO CYAHTEL 10 KAPTHHE JHHHI
MarEuTHoroe noas? 7. Halite onpenenenre oOgHOPON-
HOI'0 MArHHTHOrO noxd. [Ipuseanre npamep. 8, Haii-
Te ONpeAeaeHUEe HeOTHOPOAHOr0O MATHHTHOICO NOJA.
IIpueeanTe DpHMeEp.

CopepxaHue HOBOro marepmana. Cpasbs HaupaBJIeHUS
JAAHUA MArHUTHOrO IOJA ¢ HATPABAEHUEM TOKA B
nposoaanke. lIpaguno Gypabunka, IIpasuao npasomn
PYKH A1 COAeHOUA.

3akpenneHne marepuana. Peinennre 3agau 1881, 1882,
1883, 1884, 1885 na CoopaHKAa.

DomawHee 3aganue. § 35. Yopamxnaerue 32 (1—3).

Maaunpyembie pe3ynbTaThi oGyyeHns

Memanpedmemnubie: OBIANETh Peryad-
THBHBIMH ¥ ¥]] OpH BRIABHKXEHHHU I'HIOTE3 O CYHIECTBO-
BAHUH CBASH MeXAY HaIlDABJA€HHEM TOKA B IPOBOJHHKE
M HANPABJICHHEM JUHHIT €ro MATHHTHOTO IOJA; PA3BH-
BATEH HABEIKH MOHOJIOTHYECKOH H AMAOrHYecKOl peun;
YYHUTHCH BRIPAMKATE CBOH MBICIHN IIPH OTBETAX HA BOIIPO-
CBI KAYeCTBEeHHEIX 3aJa'.

Jduurocmuie: cchOpMUPOBATL NOFHABATESIBHEIN HH-
Tepec K U3YYEHHI® MAHUTHOIO NOJA, TRBOPYECKHE CHO-
COOHOCTH H HPAKTHYeCKHe YMEHUA II0 HCOOJAb30BAHHUIO
npaBuia OypaBYHKa AJA TPAMOro IPOBOAHUKA ¢ TOKOM
W IpaBUJa OPABOY PYKH AJA COJNIEHOHAA, CAMOCTOATEb-
HOCTE B HOpHMOBpeTeHHH HOBBIX 3HAHMI, MeHHOCTHOE
OTHOIIEHNe APYr K ApPYTY, K VUHMTENIO, K PesyJbTaTaM
o0yueHus,
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Of6wue npedmemnvie: IPOBOZHTL HaGMIONEHUA JHU-
HWH MArHHATHBIX NOJeH ¢ HOMOIILI0 MATHUTHRIX CTpe-
JOK; H3YINTh MHEMOHMUYECKHMe IpaBuia OypaBUHKA U
[IpaBOH PYKH; IPHMEeHATD MOJAYUeHHEIe IHAHUA [IPH pe-
OIeHUH Ka9eCTBeHHEIX 38124,

HJacmubsie npedmemnbte: 00bACHAT, HAGTIOA2EMEIC
ONEITHL 0 IIOBEAEHHIO MATHUTHON CTPEJKH B MarHuT-
HOM IIoJIe NIPAMOrQ NPOBOAHHUKA C TOKOM U CONEHOMNIA;
thopMyaHPOBATE MPaBUJIO GYpaBUYHKA JJIA OPAMOrO Npo-
BOIHHMKA C TOKOM, NPABUJIO NIPABOM DYKM AJIA COJEHOH-
Aa; ONpefeNATh HAMNPABJIECHHE 3JeKTPUUYECKOr0 TOKAa
B NPOBOAHHMKAX N HAIPABJeHHe JIHNHMUHA MATHUTHOIO
IOJA; IPUMEHATH NOJYUYeHHLIe 3HAHUA B NIOBCETHEBHOMN
JKHU3HH,

MertoauuecKkue 3aMmeHanmn

CeaA3p HaNpaBleHUA 2JIEKTPHYECKOTO
TOKA B IIPAMOM IPOBOAHUKE M JUHUI ero MATHUTHOTO
NoJA NPOAEeMOHCTPHPOBATE ¢ NOMOIIBI0 MACHUTHBIX
cTpPeaok (Oo pHe, 94 yueDHMKa). JKCIEPUMEHTANLHO
NpPHATH K BHIBOAY, YTO HAIPABJeHHME NUHWH MATHHT-
HOTO TOJIK TOKA BABHCHUT OT HAIIPABJEHHA TOKA B IIPO-
pogHuke. ChopMyaUpoBaTk NpPABMIO OypaBUHKa H
NOKA3aTh HA IPUMepaX, KAK HM IIOAL30BATheA (IO
puc. 95, 96 yuebuuka). Cireanyer o6paTuTh BHUMAHHE
VYamHXCcA HA TO, YTO ¢ IIOMOILNLIO [IPABUJIA OypaBUHKa
110 HANPABJIECHUK TOKA B NPAMOM NDPOBOAHHKE MOMKHO
OoNpeAeHTH: HANPABJICHUE JMHAN MaraunTHOTO IIOJIS, CO-
3AABAEMOT0 3THM TOKOM, a4 [0 HAIPAaBJeHUID JIHHHH
MATHUTHOrO IOJIA — HANpaBJeHHe TOKA, CO3AAIOMIEro
3TO moJie.

CdopMynapoBaTh NPaBHJIO NPABOH PYKH AJA ONpe-
JeleHUs HATPABIEHUA JUHUH MATHUTHOrO TIOJNS COJe-
Houpa. IlpogeMoHCTPHPOBATE NIPHMEHECHHE ITOr0 Ipa-
BHJa Ha npumepe (oo pume, 97 yaebumka). O6paruts
BHHMAHHEe Y4YaI[HXcA Ha TO, YTO, 3HASA HaIpaBJeHHE
TOKa B COJIEHONAE, IO NMPABHJY NPABONA PYKH MOMHO
OIpefe/INTL HANpaBJIeHWe MAMHUTHBLIX JHHHR [OOSR
BHYTPHY CONeHOHMAA, & 3HAYNAT, U ero nojaiocki. 1 Haobo-
POT, IO HANPABJEHUIO MATHUTHBIX JIUMHUH OJAA BHYTPH
COJIEHOMJA MJH DACIOJJIOMKEHUIO €ro IIOJIOCOB MOMHO
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OIIPENEeNUTE HAIpPABAeHHe TOKA B BHTKaX COJCHOHMA.
IIpaBuixo npaBoit pykH MOXXHO IPUMEHATL H AJA onpe-
JeJleHNnA HANIPABJICHHUS JIANHIL MArHUTHOrO OJAA B LEH-
TPE€ BUTKA ¢ TOKOM.

MK ETXRN O6Hapy)XeHne MarHUTHOro Nons
NO ero AeMCTBUIO HA INEKTPUYECKUN

TOK. [IpaBHno NEBOW PYKM

Henb ypoka. 3axkpenuTs 3HAHUSK Yy4YaIIUXCA O MATHHT-
HOM moJie; CHOPMUPOBATL YMEHHA IMOJbL30BATHCHA HA
OpaKTAKE MHEMOHHYeCKHM NPABMJIOM JEBOi PYKH.

AemoHcTpauvu. [elicThe MATHATHOTO [IOAA HA IIPOBOA-
HUK ¢ ToKoM (mo puc. 101 yuebuuxa).

Coaepxanne onpoca. 1. ChopMmynnpyiiTe npasuno Oy-
paBunka. 2. YUTo MOXKHO ONpeAeNNTh, MCHOALIYHA
npasuyo Oyparuura? 3. ChopMmynupyiitTe nparuio
npaBoi pykH. 4. UTo MOXXHO ONpPEAEANTb, HCIONb-
3y NPABHJIO NIPABOM pyKn?

Coaepyiaune HOBOro Matepuana. lleiicTeiue MarEUTHOTO
IOJA Ha NPOBOAHUK ¢ TOKOM M HA ABIKYIYIOCA 3a-
pAxeHRY0 vacTuny. IIpapnio JeRoi pyku.

3axpennenue marepuana. Bonpocrl nocae § 36. Peme-
Hue 3aga4 1888, 1889, 1890, 1891 us CéoprHKA.

DomatwHee 3aganue. § 36, Yupaxsuenue 33.

MnaHupyemoie pesynbTaTthl 06y4eHus

Memanpedmemnuvie: OBIAReTH PEryJs-
THEHBIMH ¥ ¥]l IIpM BHABMMKEHHH I'HIIOTe3 O AelicTBHH
MATHUTHOTO OOJA HA TPOBOJHHUK C TOKOM H ABHXKYIIYIO-
Cfl 3aPSKEeHHYIO YacTHIOY; PASBUBATH HABBIKH MOHOJIO-
IHY9eCKOil B JHANOrHYecKOA peud; YIHTLCA BBIPAXKATDL
CBOM MBICJM IIPM OTBETAX HA BOIPOCHl KAUYECTBEHHBIX
3apad.

Jduunocmauie: chopMUpPOBATDL MO3HABATEbHBIN HNH-
Tepec K N3YYEHUI0 MATHUTHOTO MOJIA, TBOpUEeCKHE CIIO-
COGHOCTH U NPAKTHYECKHE YMEHHA [10 HCOOJbL3OBAHUIO
NpaBHUJIa JIEBOM PYKH, CAMOCTOATEJbHOCTE B IpHobpeTe-
HHUHM HOBBIX 3HAHUH, IIEHHOCTHOEe OTHOIUIEHHE APYT K
APYTY, K YUHTEI0, K pe3yabTaraMm o0ydeHus.
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O6uwue npedmemibie: HBYUHTh MEEMOHUYECKOE Ipa-
BIJIO JIEBOH PYKH; IPUMEHATH NOJYUeHHbIEe SHAHUSA IpY
pellleHNH KayeCTBEHHBLIX 3aJa4; KPATKO M YeTKO OTBe-
YaTh Ha BOIPOCH! TIOCJE Taparpadga.

Jacmubie npedMemubie: IPUMEHATD IIPABHNIO JeBoit
PYKH; OIpeAeNATh HANPABJICHHEe CHJIbI, AeHCTBYIONIEH
HA 9JIEKTPUUECKHN 3apaf, ABMKyNiuiicad B MATHUTHOM
IoJsie; ONPeAeNIATh 3HAK SADPAAA H HAIIPABACHHE ABHIKE-
HHUA 3apAKREHHONH JACTHIH B MATrHHUTHOM OOJIe.

MeToguieckue saMevaHus

Hanoxenne HOBOTO MATEPHANA MOXKHO
HAYATh ¢ HOBTOPEHNSA OCHOBHOI'O CBOMCTEA MATHUTHOTO
OeJA — ero MaTepPHaJIbHOCTh M 4TO O0OHADYIKHTL Mar-
HUTHOE NoJIé MOMKHO IO ero AelicTRHI0 HA NPOBOAHUK C
TOKOM. 3aT€éM ¢ IMMOMOMIbLIO YCTAHOBKH, H300pakeHHOMK
Ha pucyHKe 101 yuyeOHMKa, TPOAeMOHCTPHPOBATE JAei-
CTBME MATHUTHOT'O NOMAA NOCTOAHHOTO MATHHUTA HA NPO-
BOZHUK C TOKOM. 3aNTHCATE BHIBOA H3 JAHHOI'QO ONLITA:
OPHA 3aMBKaHHH KJIKOYa B 0NN BO3HAKAeT 3JIeKTpUYe-
CKHMH TOK, M cTopoHa BC npoBOAHHKA BTATUBACTCA B
OPOCTPAHCTRO MEXKJY DOMIOCaMH AyroodpasHOro mar-
HUTA. 3aAaTh Bompoc: «Kak mpolije oOHADYKHTHL Mar-
HATHOE mone?» OOCyANUTH AeiCTBHE MArHATHOTO IIOJIA
Ha CTPeJKY KoMnaca. [IpuiTH K BMBOAY, YTO MATrHUT-
HOE NoJjie CO3AaeTca dNeKTPuYeCKHM TOKOM H oOHapy-
HUBAETCSA IO €ro ACUCTBHIC EA 2MIeKTPUYeCKHMH TOK.
IIpoAeMOHCTPUPOBATE H3MEHEHHE HANIPABJACHHA TOKA B
penu {mo puc, 102 yueSHNKa) 1 BHIACHHTh, KaK CBA3a-
HH MeKAy co0oii HanmpaBJIeHHEe TOK& B NPOBOAHUKE N
HAIIPABJISHHE CHJILI, JeHCTBYIOIIeH B MATHHUTHOM LIOJEe
Ha MMPOBOAHUK € TOKOM. 3allMCATH BHBOJA: HalpaBJeHIe
TOKA B OIPOBOJAHMKE, HAIPABJEHUe JUHHH# MAPHHTHOI'O
MOJIA U HAIIDABJICHHUE CHJH, AeicTRyIOmedl HA mpoBOA-
HHEK, CBA3aHH MeXAy coboii.

ChopMyaupoBaTh NPpaBUJIO JIE€BOH PYKH L) olpene-
JeHUs HANPABIeHUSA CHIEI, AeMCTBYIOINEH HA IIPOBOA-
HHME C TOKOM B MATHUTHOM noje. Ilons3yachk mpaBujioM
JAeroil pyKM, HeOOXOAMMO IIOMHHTL, YTO 3a HAIIpABJIe-
HHE TOKA B 3JeKTPHYeCKOI Deny NpHHUMASTCA HANPAaB-
JeHHe ABHMEHUA IIOJOKUTEJILHO 3apAMKEeHHON YacTH-
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oei. IosToMy HanpasaeHHe UYeTHIPEeX NANLIEB JEBOH
PYKH COBIIAZAeT ¢ HANPABACHHEM NBHIKECHHSA MOJOMKH-
TeNBHO 3APAMKEeHHON YaCTHIEL.

OGBACHUTE YUANTHMCH, YTO ¢ TIOMOILIO IPABHJIA Jle-
BOIf PYKH MOHO OIIpeAeIUTh HANIpaBJIeHHe CHJH, € KO-
TOpO# MATHUTHOE NOJe AeCTBYeT Ha OTAEJBbHO B3AThIE
OBHOKYIIIMECHS B HEM YACTHLEE, KAK HOJOKHTENABHO, TAK
A OTPpHIATEeNRHO 3apsykeHHEIE. ChopMyHpoBaTh 3TO
NpaBuao AJA Hanbojee NpocTOro caydad, Korga s3apA-
JKeHHAA 9aCTHULA ABHYKeTCHA B [JIOCKOCTH, IEePHeHANKY-
JAAPHOH MarHUTHRIM JUHHMAM. Ciexyer o0paTUTL BHH-
MaHHE YUAIMAXCH, YTO 10 IPABHJY JE€BOH PYKH MOMHO
ompeneJNTh HAanNpaBjieHHe TOKa (eciH 3HAeM, KAK Ha-
NpaBJIeHE] TNHAN MATHATHOI'O IOJA B AeCTBYIONIAA HA
OpPOBOAHHMK CHJIa), HATPABJeHWe MArHHUTHEIX JRHUA
(ecau M3BeCTHL HANIPABJIEHMA TOKA M CHJIEI), 3HAK 3a-
paga AsmKyineica yacTHoh (10 HANpABRTEHUIO MATHUT-
HBIX JHHHH, CHJH M CKOPOCTH ABMXKEHHA YaCTHILHI).
PaccMmoTpers caydam, KoTZa CHJa, AeHCTBYIOIIAA Ha
NPOBOAHUK ¢ TOKOM HJIH ABHIKYIOVIOCH 3apAXKEHHVIO
JacTHIY, PABHA HYJIO (€C/IH HAIIPpABJIEHHEe TOKa B IIPO-
BOAHHKE HJIA CKOPOCTh ABUIKEHH A YACTHIILI IAPAJLIIENb-
HH JHHHAAM MAarHATHOTO 1045 MM COBIAAAIOT C HAMHM).

LRI UHAYKUMA MAarHUTHOrO NoAx.
MarHuTHbii NOTOK

Uent ypoka. 3akpenHTh 3HAHMA YHAIUXCA O MarHur-
HOM I0JIe; BBECTH pH3HUeCKHEe MOHATHA «HHIYKIHN
MATHUTHOT'O MOJIfi», « MATHATHBRIN IOTOK»; HAYVUHTH
pelnaTs pacueTHREIE 3aAAaYM HA NpuMeHeHUe GopMy-
JIEI AHAYKIMHA MATHHTHOT'O IOJIA.

Aemoncrpaumn. ITeiicTeme MArHUTHOIO HOASA NMOJIOCOBO-
70O MarHuTa Ha KeJe3Hble KHOINKH HJIH JKEeJe3HBIEe
onuniaku (no puc, 111 yuebuuxa).

CopepaHue onpoca. 1. Kak MOXHO OGHApYKUTE Mar-
HATHOe mome? 2. OT uero 3ABHCHT HaIpaBjIeHHe
CHJEI, NeficTBYWIIEH HA OPOBOAHHK ¢ TOKOM B MAar-
HUTHOM noxe? 3. Chopmynupyiire npasuwio JeBoM
PYKH /I HAXOAAWMIErocs B MATHHTHOM IIOJie IPOBOJ-
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HUKA ¢ TOKOM; AJIA ABHKYINEHCA B MAarHUTHOM IIOJ1e
sapsixkeHHOH yacTunel. 4. YTo MOXKHO onpenennTs,
MCIIONb3YdA IPaBHa0 JeBoil pyknu? 5. B kakom cayuae
CHIA, NeHCTBYIOLIAA CO CTOPOHBI MATHHTHOTO MOJA
Ha TPOBOJHHUK ¢ TOKOM HJIH ZBHKYIIYIOCA 3apAKEH-
HYK YacTHIY, PaABHAa HYJIO?

Coaepmanue HoBoro matepuana. Unayxkuus MarHUTHO-
ro nona. Mozyns BeKTOpa MarHHTHOH HMHAYKIHH.
JIMHUM MarHUTHOH MAAYKIMH. EAnANNA MarHuTHORH
HHAYKIMH. 3aBHCHUMOCTE MATHHUTHOTO IOTOKA, [IPO-
HH3BIBAIOIMEro IJI0Iaabh KOHTYPAa, OT NJOIIAAH KOH-
TYpa, OPHEHTAIHH ILJIOCKOCTH KOHTYPA MO OTHOIIe-
HUIO K JJWHKIM MATHUTHOH MHAYKIMH H OT MOILYJIA
BEKTOPa MATHHTHON NHAYKINH MATHATHOTO IOJIA,

3akpennenne matepuana. Bonpocs nocne § 37, 38,

AomawHee 3apanune. § 37, 38. Vopaxuerue 34 (1).

Mnaxvupyemsie pesynbTathl 06yYeHus

Memanpedmemnvie: OBIajeTh peryif-
THBHBIMH ¥ ¥]l npu penieHMH pacuyeTHBIX 38744 HA HH-
AYKIHIIO MATHHTHOTO OJIA, IPH BEIABHXEHHH FHIIOTES O
3ABMCHMOCTH MArHHTHOINO IIOTOKA, IPOHHU3BIBAIOIIErO
IJIOI{aAb KOHTYPA, OT IUIOHIAAM KOHTYDA, OPMEeHTAIMHU
JIOCKOCTH KOHTYPAa IO OTHOIIEHHIO K JHHUAM MAarHHT-
HO#t MHAYKIIMY ¥ OT MOAYAS BEKTOPA MATHUTHON UHAYK-
UK MATHATHOTO MOJIA; PASBMBATE HABKIKY MOHOJIOTHYE-
CKOH W AMAJOTHYECKON Pedl; YINTECH BHIPAXATE CBOH
MBICJIM IIPH OTBETAX HA BOMPOCH] IOCHe naparpacda.

Jduyrocmubie: chpOPMHPOBATE NOSHABATENLHBIN HH-
Tepec K N3YyUeHH MATHHTHOIC IIOJA H (PH3AYECKHNX Be-
JHUYHH, XApAKTEePHIYVIOMIUX ero, CAaMOCTOATENIBHOCTEL B
nproGpeTeHNH HOBBIX 3HAHM 0 XApAKTEPHCTHKAX Mar-
HHTHOTQ IOJs, EHHOCTHOE OTHOLIeHHe APYT K OpPYrY,
K YYATENIIO, K pesyabraraM o6yueHHA.

Obuwue npedmMemuoie: U3YIUTh HOBBIE (PUIHUECKHE
BENIMYMHBI, XAPAKTEPH3YIO[He MATHUTHOE NIOJe; NIPH-
MEHATH IIONYUYEHHbIE 3HAHNA IPH pelleHHN pacueTHBIX
3a1a4; KPATKO H YE€TKO OTBE€YaTh Ha BOIPOCHI IIOC/IE Ia-
parpacda.

Jacmusie npedmemubie: 3alIUCHIBATE QOPMYITy B3a-
HMOCBH2HY MOAYJA BEKTOPA MAHUTHON MHAYKIIUN MAar-
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