CTpyKTypa n metoaunveckme oco06eHHOCTU MyNbTUMeAUITHbIX y4ebHMKOB «DPusmnKa 7»,
«®usunka 10» u «dusuka 11» (6a3oBbiit U yraybAEéHHbIA YPOBHU)

A.N.CkBopuos, A.N.duwmaH, /1.3.feHaeHwTeliH, C.U.PoabiruH

MynbTumeguinHble y4ebHukn «Pusuka 7», «dPmsmnka 10» n «dusmka 11» cosgaHbl Ha
ocHoBe YMK «®usumka» (aBtopbl J1.3. leHgeHwTelH, A.A. BbynatoBa, W.H. KopHunbes,
A.B. KolwkuMHa), BbinyweHHoro wusgatensctBom «BMHOM.  JlabopaTopusi  3HaHUN®.
DaHHbIA  yyebHO-meTOAMYECKUIA KOMNAEKC BXoAUT B DeaepanbHblii nepevyeHb y4e6HUKOB.

MynbTMMeauiiHbIA  y4ebHUK CcoAEepKUT NONHbIA Habop NOYPOYHbIX Npe3eHTaLum,
KarK4aA M3 KOTOPbIX COCTaBAAET KaHBY YypOKa Npu AeATeNbHOCTHOM nogxoae K obyyeHuto.
Y4ebHUK 3HAUUTEIbHO 06N1ErYmT yunTeNt0 NOATOTOBKY K YPOKAM, NOBLICUT UX 3GEKTUBHOCTD, a
TaKXe MNOBbICUT MOTUBALMIO YYaALMUXCA K M3ydeHuto Pusmkn. O meToguKe UCNONb30BaHMA
y4yebHMKa pacckasaHo HMXKe.

Bnarogapa BbICOKOW HArNAAHOCTU YyYEOHUK MOMOXKET yYyallMMCA NPY CaMOCTOATENIbHOM
paborte B Knacce u goma.

CTpYKTypa MynbTUMeaUIAHOro ydyebHuMKa

Ha puc.l nokasaHa cTpaHWua@ OrnaBieHMA. B neBol 4acTM 3KpaHa PaACnOIOKEHO OKHO
(«Cnucok pasaenos 1 Tem»), NO3BOAAIOLLEE BbIOPATL YacTb, rNaBy U naparpad. B npasoii yactu
JKpaHa BbIBOAUTCA coAeprkaHue BblbpaHHoro naparpada («Cnucok pecypcos»). B nesow
HUXHEM 4YacTU pPacnoNIOKEHO OKHO  «XapaKTepHbli Kaap BblbpaHHOro pecypca».

Ouamuxa 10 o a

o .0 "+ I
e CrWCOK pa3fenos 1 Tem

v Mexauuka NedopmMauus u cuabl ynpyrocru

> Mnasa 1. KuHeMaruka MaTepuanbHOM TOUKH Mpupoaa cunbl ynpyrocTu

v [nasa 2. [INHaMMKa MAaTEPHANbHOMH TOUKK Ynpyrue aedopmauun Cn MCOK pecyp(:OB
§ 6. 3akouni HeloTOHa Ynpyrue u nna(rnuecxM_ na pa rpad)a
NononHutensHbie 33aaHuA K § 6 Hedopmaums npyxuHs NOA AEHCTBUEM rpy3a
§7. Cunwt rarorenns

NononHutensHuie 3afanuua Kk § 7 XKECTKOCTL NpYXHHBI

XapaKTtepHblii Kagp
BbI6paHHOro pecypca

3akon lNyka

LononHutenbHble 3aaaumua K § 8 3agaua N® 2
3apava N 3
a N° 4
3agava N° 5
3apava N 6
- - Bceraa nu 3ameTHa aedopMauus?
AAAAAAAAAN = Cuna HOpManbHOW peakuuu onopsl

-f}’/ 3apava N2 7

i - Bec rena
3apava N 8
3apava N° 9
> 3apaua N° 10

Puc. 1. CtpaHuua ornasneHus
OcHOBY  CTPYKTypbl naparpada y4yebHMKaA COCTaBASIOT  03BYyYeHHble 6Horato

WNNIOCTPUPOBAHHbIE NEKUMOHHbIE GParMeHTbl, MO3BONAIOWME OPraHN30BaTb AEATENbHOCTHbIN
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noaxod K u3yyeHUo usnku. [poaoKUTENBHOCTb KaXKAoro JIEKUMOHHOro d¢parmeHTa
coctaBnaer 2 - 3  MUHYTbl. Bce OHM CONpoOBOXKAAKTCA BUAEOAEMOHCTPALMAMMU,
AaHMMUPOBAHHLIMK MoAeNaMmn, doTorpaPuamm, pUcCyHKamm M cxemamu. lNpumep 3KpaHa ¢
JIEKUMOHHbIM pparMeHTOM MoKasaH Ha puc.2.

Ha »neBoM nNONOBMHE 3KpaHa, «AEMOHCTPALMOHHOM CTO/Me», NpeacTaBaatoTCcA
BUAEOAEMOHCTPALUNM, modenu, rpaduvkM M T.M., @ Ha NPaBOM - «AOCKe», 3anucbiBalOTCA
onpeaeneHusa, GopMynmpoBKM 3aKOHOB, GOPMY/ibl, KOTOPbIE YYEHUK MOXKET 3anmncaTb B CBOWM
KOHCMEKT.

B BepxHelt YacTu 3KpaHa, noj HasBaHMeM naparpada, pacrnonoxKeHa NyHKTUpPHaA JTMHUA
- «Tpek pecypcos naparpada». [pu HaBeageHUN Kypcopa MbiliM Ha Nt060 OTPE30K 3TOM INHUMK
NnosABNAETCA Ha3BaHMe pecypca. KAWMKHYB MbIWbO HA OTPE3OK, MOXHO MNEPEenTM K 3TOMy
pecypcy.

B HMKHEW YaCcTM 3KpaHa PacnoNOXKeHbl 3/IEMEHTbI YNPAB/EHUA BUAEONIEEPOM.
Tpek pecypcos
g naparpada

S
a “Ji NomoLp

Ornasnenne

Dusea 10

E § 8. BeC Tena, ABMXYWEroCA C YCKOPEHMEM, HANPABACHHBIM BHU3

Yckopewme 0 HanpasneHo BHu3 (a < g).
J - LlokaxuTe, 4To Bec Tena P pasex: ﬂ'OHOﬂHMTeanHe
. P=m(g-a).
pecypcbl

—_— l‘ dnemeHTbl ynpaBneHus
> BMAEONNeEpOM
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Puc. 2. Bug sKpaHa ¢ NeKLUOHHbIM PpparmeHTom

Ona nobyXaeHua yyalwmxca K MO3HABaTE/NIbHOM aKTUBHOCTU B  MYNbTUMEAUNHOM
y4YebHUKe LWMPOKO MCNO/b3YeTCA CMCTEMA KOHTEKCTHbIX 3agaHui. MNpumeHstoTcs pasinyHble
cnocobbl X GOPMY/SIMPOBKU: B BUAE TEKCTOB, rPaduKOB, PUCYHKOB, Tabauu,. BapbupytoTcs m
BO3MOKHble GOpMbl OTBETOB Y4YalUMxcs: BblbOp BapuaHTa(oB) OTBeTa, BBeAEHME uucen,
BbINONIHEHME WHTEPAKTUBHbIX AEWCTBUA C MOAENAMM, conocTaBneHma. Ha puc.3 noKkasaH Bupg,
9KpaHa C KOHTEKCTHbIM 33a4aHMeM, MPU BbINOJHEHUM KOTOPOTO YYEHUK AO/IKEH PacCTaBMTb
CUNbl, [ENCTBYIOWME HA  3apsAXKeHHble  WapuKW. MHOrMe  KOHTEKCTHble  3aJaHus

COoNpoBOXAaTCA NON1E3HbIMKN COBETAMU MO UX BbINOJTHEHUIO.



Dusmka 10 - O X
§ 37. B3auMOARHCTBME 3aPAXEHHbIX WAPUKOB, NOABELWEHHBIX HA HUTAX b 1] \‘
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Bonpoc N° 2 »
M306pa3nTe cunbl, AEMCTBYIOWME HA KAXKAbIM WAPUK.
[lns nepemeleHns Cunbl 3aXBaTUTE €€ KOHEeL, M NOMeCTHUTE B
BbIOPaHHbIA BaMU KPYXOK.
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Puc. 3. Bua sKkpaHa ¢ KOHTEKCTHbIM BOMPOCOM
®u3uka 10 - m} X
ﬂ JNononHuTensHble 3a0aHMa K & 3. 3apaua N2 34 e, | \‘
Ha pucyHke n306paxeH rpadvk 3aBUCMMOCTH OT BPEMEHK Yemy paBHa ckopocTb aBTOMOOMAR Yepes 3,5 ¢?
NpoeKLnM1 yCKOPEHUS aBTOMOOKUAS, ABMXKYLWEroCs BAOAb OCH X.
B HaYanbHbIA MOMEHT CKOPOCTL aBTOMODMAR PABHA HYAIO.
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Puc. 4. Bupg akpaHa c 3agaueit
JlekymoHHble dparmeHTbl YepeaytoTca 3agaHuamm (puc.4). X HazHayeHMe COCTOUT He
TONIbKO B KOHTpoO/e. BbinosHeHWe 3aAaHMi cnOCOHCTBYET MOHUMAHUIO M3YyYaeMblX BOMPOCOB.
MHoruve 3aaHua pa3buTbl Ha NOANYHKTLI (a, 6, ...) , NocnefoBaTeENbHOE BbINONHEHME KOTOPbIX

NO3BOJIAET YYEHUKY OBNALETb NPABUIbHOM MOC/NEA0BATENbHOCTBIO PACCYXKAEHUIN. YMUCneHHble



napameTpbl 3agaHuA (BKAoYaA rpaduKM) M3MEHAITCA MPU KakAomM HOBOM oObpalleHun K

3aflaHu1I0. BONbIUMHCTBO 3aAaHU MMeeT KHOMKy «loackaska». B cnyyae HenpaBuabHOro

OTBETa YYEHWUK MOKET BBECTU APYroi BapMaHT OTBETA UM NOCMOTPETb NPaBU/bHbIN OTBET.

Kpome TpaaAMUMOHHbIX TEKCTOBbIX U rpaduyecknx 3a4aHuii B yuebHMKe UCNOb3YTCA U

BMAeo03agaun. Npnumep Bnaeosagaym nokasaH Ha puc.5.

Ousvka 10 - m] X
[v4080106] 3araaka TEMHOro Kpyra o | \‘

1. O6bSCHMTE NPUUMHY NOSBAEHUS
TEMHOrO Kpyra.

2. (BsIxMTE €ro paguyc C nokasatenem
NpenoMAEHUS NAACTUHDI.

arp F ® 40,14 PO

Puc. 5. dKpaH c BUpeo3apaveit
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3aranka TéMHOro Kpyra

06bAcHeHue IKenep: c oc cyxoi
UNLTPOBaNbHOM ByMary, Kak NPasuio, He Bbi3biBaeT BONPOCOB.
Mpu NONagaHwu Nas’epHoro nyya Ha NOPUCTYIO MOBEPXHOCTb
dunbTposansHoit Gymaru F (puc.1), oH He Tonbko Auddy3HO
OTpaXaeTca B MecTe NajeHus (Mbl BUGUM ADKOE CBETAUEECA
NATHO B TOUKe A), HO M NPOXOAUT 8 ToAWy Gymaru.

Tam nyy UCnbIThiBaeT F L
MHOTOKpaTHOE paccesuue,
co3gasan  cseTAb#  Opeosn
BOKpYr spKoro natHa (o6nacts
MN).  Mexpy 6ymaroit
nN0CKONapannensHoi
NAACTUHKOM nmeertcsa
BO3AyWHbIA 3a30p L. Mo3tomy
Te CBeTOBble Ny4H, KOTOpblE
npownu ckeosb Gymary u
ynanu Ha NNaCTUHKY, Puc. 1
NpenomMnAIoTCA 8 Hei. Ha puC.1 NOKasaH XOA ORHOTO M3 HUX.
Mogasnaiowan yacTe CBETOBOW 3HEPTUM BbIXOOUM M3 NNACTHUHKM
(nyy 1) C Apyroit CTOPOHSI, U NMwb HeGONbWAA AONA OTPaKAETCA
OT BTOPO rpaxu (nyy 2) ¥ AOMONHUTENLHO NMOACBEYUBAET C3AAN

arnp F O 4014 (t) NOJ-)

Puc. 6. Bup aKkpaHa c oTBeTOM K Bugeosagaye

Ycnosua Buaeosagad npeacrasnaoT coboi AEMOHCTPaLnn ¢M3MLIECKMX onbITOB.

PeweHne TakmMx 3agay AsBnaetTca, no cyulecTsy, HebonbWnM Hay4YHbIM UCCNnenoBaHUNEM,
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AOCTYNHbIM BoAbWKMHCTBY Yy4dawmxca. Wcnonb3oBaHuMe BMAeo3agay MoOBbIWAET WHTEpec
yyawmxcsa K npeamety, GopMUpyeT nccaenoBaTenbCckuii noaxoa. Bece Buaeosagayum cHabxKeHbl
nogpobHbIMK pelleHnamu (puc.6), Kotopble npeactasneHbl B pdf-popmate n moryt 6biTb
pacneyaTaHbl.

Kaxkabit naparpad 3akaHumBaeTca Habopom 3aday TPEX YPOBHEM CNOXKHOCTU: 6a30Boro,

noBbIlLEeHHOro 1 BbICOKOTO.

MeTtoauka paboTtbl ¢ MynbTUMEAUAHBIM yYeOHUKOM.

Co30aHue noypo4Hoix npezeHmayuli

JaHHbIN  MyNbTUMEANMHbIA Y4eOHMK MOXHO pPaCCMaTPMBATb KaK MOJIHYKD CUCTEMY
3aroTOBOK [A/1 MOYPOYHbIX MNpe3eHTauuih C AEeMOHCTPAUMAMM OMbITOB, aHMMALMAMMU W
WHTEPAKTUBHbIMM  3adaHmaMU. C  3TMMKM nNpe3eHTauMAMW YYEHWKM MOryT paboTaTtb
CaMOCTOATENIbHO, A TaKKe NoJj, PyKOBOACTBOM yuuTend. Bo BTOPOM BapuaHTe yuuTenb MOXKeT
KOMMEHTMPOBATb M3N0XeHWe MaTepumana. OcTaHaBAMBasa npeseHTaumio B Ntobon yaobHbIN
MOMEHT, YYMTEIb MOXKET MOMOYb YYeHUKAM B y4ebHOM auanore BbIBECTU GOPMY/bl, OTBETUTH
Ha BONPOCbI, PeLUnTb 33434M.

[Ona NONHOUEHHOro ycBOEHWA y4ebHOro MaTepuana Ba)KHO TO, YTO YYEHWUK MONKET
MHOFOKPaTHO MpocMaTpMBaTb Heobxogumble emy ¢parmeHTbl MmaTepuana; nNpu STOM B
3aflaHuAxX emy byayT npeanaraTbCA HOBbIE YNC/IEHHbIE 3HAYEHUA.

AucmaHyuoHHoe obyyeHue

YKe HaKOM/eHHbI OonbiT PaboTbl MOKa3blBaeT, YTO WCNONb30BaHWE [AHHOTO
MYNbTUMELUAHOrO yyebHMKa nosblwaeT 3pPeKTUBHOCTb AUCTAHUMOHHOTO obpasoBaHmA. OH
TpaHcAupyeTca yepes ntoboe NpunoxeHne Ana oHNalH obydenuns: Skype, Zoom, Teams u T.4,.
Ona TpaHCNALUMM CUCTEMHbIX 3BYKOB (Hampumep, ronoca AWMKTOPA), HYKHO pPasmecTuTb
MMWKPODOH PAAOM C Ay[AMOKONOHKAMM KOMMbiOTEpa. B KayectBe npumepa AUCTAaHLMOHHDIN

YPOK No Teme «KoHZeHCcaTop» MOXKHO NOCMOTPEeTb Mo ccbiike https://youtu.be/-HaLRcF6Q7M .

OpzaHu3ayusa pabomel 8 2pynnax

OaHUM 13 3pPEeKTUBHBIX TUMOB YPOKOB C UCMONb30BaHWEM TpynnoBoi popmbl paboThbl
ABNAIOTCA YPOKM-0600WweHmA. OpraHM3aumio TaKMX YPOKOB pPacCMOTPMM Ha npumepe
nccnefoBaHMA KodeBor cuTyaummn "[BukeHune cuctembl Ten" (§12). 3To mccnepoBaHue
MOXET 3aHATb HECKO/IbKO YPOKOB.

Knacc genutca Ha Heckonbko rpynmn, no 4 - 6 yyeHuKkoB. Kaxaonm rpynne oTBoamuTCS

HOYTOYK unu MK, Ha KOTOPbIX YCTaHOBIEH MYNbTUMEAUNHDBIN yYeOHUK.


https://youtu.be/-HaLRcF6Q7M

Otan 1. Ha aTom aTane, OTK/IIOYMB 3BYK, YUNTE/Ib AEMOHCTPUPYET Ha SKPAHE NEeKLNOHHbIN

¢dparmeHT "Kak nccnenoBath ABUXKEHUE CUCTEMbI Ten" U B UHTEPaKTUBHOM dopme msnaraet

BBOAHbIA MaTepuasn, ONUCbIBAaeT afroputm paboTbl MO AaHHOM CUTyauuu (Npumep 3KpaHa

NnoKasaH Ha puc.7). Bo Bpemsa U310KeHUA yunTelb AeNaeT nay3bl, BO BPEMA KOTOPbIX YYEHUKU

MOTYT 3anncaTb B TETPaAsAX TEKCT, NOABAAIOWMNIACA B NMPABOMN YacTM SKpaHa.

Duznka 10

dtan 2. Kaxaoi

§ 12. Kak uccnepoBaTh ABUXEHHUE CUCTEMBI TEN?

i

C1cTema Ten — HECKONbKO Ten, B3aMMoAeACTBYIO W MX
npyr C }J,pyFOM.

MocnenosaTenbHOCTh AEACTBMIA NPU MCCACAOBAHNUK
LBWXKEHMS CMCTEMBI TEA:

— u30bpasnTe BCe cuAbl, AEACTBYOWME
Ha KaXA0e TeNo CUCTEMbI;

- 3anuwuTe ypasHeHns I 3akoHa HbloToOHa
[191 KaX/ACT0 TENa B BEKTOPHOM BUAE;

= yHTMTE LONONHUTENBbHbBIE CBA3K ME)K}J,y crMnamu
cornacHo 11 3akoHy HeloToHa;

— YUYTHTE YTOUHSIOWME C0BA B YCNOBMM;

- 3anuwwuTe ypasHeHns I1 3akoHa HbloToHa B
NPOEKLMSIX Ha OCU KOOPAMHAT;

= BmpaBme MCKOMbIE BENWUYKHbI HepEB JaHHble
B YC/IOBHK.

ar b

Puc. 7. UccnepoBaHue KnoueBoii cUTyaumum

paccMaTpUBAEMOM KOYEBOWM CUTYALLUN:

lpy3bl Ha 610Ke.

Cuctema ¢ gByms 610Kamu.

rpynne ydutenb npegnaraetr wmuccnegosatb oguH w3 BapUMaHTOB

[BnxeHune cuctemsol Ten npu Haanvmum HaKNOHHOM NI0CKOCTM N 610Ka.

[BUKeHne Ten apyr no Apyry C y4eTom TpeHums.

[BUKeHne Ten apyr no Apyry C y4eToM TPEHMA NOKOS.

MprMepbl 3KPAHOB C PA3INYHBIMMU CUTYALLUAMM NOKa3aHbl Ha pUC.8.
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Puc. 8. Bua 3KkpaHOB C BapMaHTaMu UCCeAyeMOoi KNloueBoid cuTyauum
Bce BapMaHTbl AeTaNbHO PacCMOTPEHbl B y4yebHUKe, Bnarogapsa 4yemy y4YeHWKU MOryT
camocTonTeNbHO paboTaTb NO 334aHHON yumTeNemM y4ebHOM TpaeKTopuKn, Aenan 3anucK B TeTpaasx.
Mocne Ka)aoro BapuaHTa B Yy4yebHWKe npeanaraeTca 3agaHMe Ha 3akpensieHue
M3y4yeHHOro maTtepuana. B 3aBMCMMOCTM OT CKOpPOCTU paboTbl B rpynne, yuyuTeslb MONKET

npegnoxuTb BbINOZTHUTb €ro B Kn1acce nam Aoma. I'Ipwv\ep Takom 3a43a4M NOKa3aH Ha pMC.9.

Duznka 10 — o x
§ 12. 3apaua N2 12 o |} \‘
Ha pucyHke usobpaxeHa cuctema ten. CTon rnagkuii, HWTb Ipn KakoM MMHUMaNbHOM KOIDPUUMEHTE TPEHWUA MEXAY
NErkan v HepacTsxMman, maccel bpyckos m, = 0,6 kr, Bpyckamun oHW ByayT ABMraTbhCs Kak eAnHOE Lenoe?

m, =0,22 kr,Macca rpysa m,=0,3 kr. B Ha4anbHbIA MOMEHT
rpy3 NpUAEPXKMBALOT, BCE Tena nokosTcs. TpeHuem B B6aoke
M Maccon Baoka MoXHC npeHebpeyb. B HEKOTOPbIA MOMEHT
rpys oTnyckatwT 6e3 Tonuka.

i
L Omesem:
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Puc. 9. MNpumep 3agaumn



dtan_ 3. [peactasneHue pesynbTatoB. [lo utoram Bcen paboTbl ydyawmeca Ha
CneunanbHOM A0CKEe pasMeLatoT CBOM 3anucu, a ux dotorpadum BbiKAaAbIBAOT B rpynne
Knacca B coucetu. Ha 3awmTy CBOMX McCnenoBaHWIM Kaxaon rpynne aaértca 4 - 5 muHyT. Mpun
3TOM YYaCTHWKM TPYNnbl WMCNOAb3yOT ¢parmeHTbl M3 y4yebHMKA M CBOM MaTepwuansbl.
PekomeHayeTca BblaenTb 1-2 MUH Ha BOMPOCHI OT Apyrux rpynn. MNMpu OueHKe BbICTyNAeHuA
rpynmnbl yYNTbIBAETCA MHEHWE APYTUX FPYMM.

Otan 4. OpraHu3auns camocToAaTe/IbHOM paboTbl. Pa3bop yyawmMmmncsa Apyrux BapmaHToB
npeasaraetca BbIMOAHUTb CAMOCTOATENBHO B pPaMKax AOMALUHero 3agaHua. MNomowb npu
BbIMOJIHEHMM 3TOTO 3343aHMA MOTYT OKa3aTb:

- paboTa ¢ My/ibTUMEANNHbIM YYEeOHUKOM;

- paboTta ¢ maTepuanamm Apyrux rpynn, pasmeLLeHHbIX B KNacce Ha cnewunanbHoM gocKe
WK B FPYNNOBOM CeTM Knacca.

Ypok omKpbimus Ho8bIx 3HaHUl

HacblweHHOCTb y4ebHUKa MANOCTPATUBHBIM MYNbTUMEAUAHBIM MaTepnanom No3BonseT
YYMTENIO CAeNaTb YPOK KOTKPbITUA HOBbIX 3HAHUI» HarNALHbIM, MHTEPECHbIM U AOCTYMHbIM.

B KayecTBe npuMmepa paccMoOTpMm Temy «[BUXKEHMEe C YCKOpeHMem CBO6OAHOro
nageHuns» (§4). YacTb NEKUMOHHbIX ¢parmeHTOB, BXOAALWMX B COCTaB 3TOro naparpada,

noKasaHbl B NpaBoi YacTu aKpaHa (puc.10).

Duznca 10 - a x
®uzuka 10. OrnaenexHue w \‘
v [nasa 1. KnHemaTnia MaTepuanbHOM TOUKH (Bo6oaHoe napeHune
§ 1. Cuctema OTCYETa, TPAEKTOPHSA, NYThb M NEpeMelleHHe CBo6oaHoe nageHue Tena. vo =0
JononHuTenbHbie 334aHUA K § 1 3apava N 3
§ 2. NpaMonnHeiiHoe paBHOMepHOe ABMXeHMue. CnoxeHune 3aBMCMMOCTM MOAYNA nepemelieHus csoboaHo napaowero Tena ot
JlononHuTenbHbie 334aHUA K § 2 3apava N2 5
§ 3. NpaMoAnHeiliHOe paBHOYCKOPEHHOE ABUXEHMEe 3apava N2 6
[ononHuTenbHbie 334aHUA K § 3 3aBUCMMOCTb KOHEYHOW CKOPOCTH OT BbICOTbI NaAieHHUA. Vo = 0
3aBUCMMOCTb CKOPOCTH Tena, 6pOWEHHOr0 BEPTUKANbHO BBEDX, OT B
LlononHUTENbHBIE 33AaHUA K § 4 3apaua N¢ 14

3aBUCMMOCTL KOOPAMHATLI TeAa, 6pOWEHHOro BEPTUKAABHO BBEPX, O
3apaua N2 16
y MonesHbie popMynbl, ONUCLIBAIOIME ABUXEHWE TeNa, BpowweHHOrO B
3apaua N2 24
3apava N2 25
33aBUCMMOCTb CKOPOCTH M KOOPAHHAT Tena, 6pOWEHHOr0 ropu3oHTan
3apava N2 29
o BpeMa u panbHOCTL NONETA Tena, 6POWEHHOr0 rOPU3OHTANbHO
3apava N2 33
) 3apava N¢ 35
TpaekTopua ABMXEHMA Tena, BpOWEHHOro rOPM30HTANbHO

¥>=

Puc. 10. CoaeprkaHue rnasbl 1 u §4



Mpn  M3y4eHMU  [aHHOM  TEeMbl  WUCCNEAyrTCA  HECKONbKO  MocnenoBaTeslbHO
YCNOXHAKLWMXCA CUTyaUMit: oT cBOOOAHOro nageHns 6e3 HavyasbHON CKOPOCTU A0 ABUMKEHUSA
Tena, bpoLLeHHOro NoA yraom K ropusoHTy. dopma paboTbl: GpoHTabHAA, MapHas.

Odtan 1. lemoHCcTpaunsa n obeyXKaeHue onbita.

Yuutenb BKAKOYAET JIEKUMOHHbIA ¢parmeHT "CBoboaHOE nageHue" u AeMOHCTpupyer
onbIT ¢ TpybKol HbloToHa. MNMocneayowmini 3a 3TUM KOHTEKCTHbINM Bonpoc (puc.11) nobyskaaeT
YYEHUKOB K 06CYXKAEHMIO: OHW AeNatoT BbIBOAbI M CPAaBHMBAOT UX C NPUBELEHHBIM B OTBETE.

[anee yuntenbp BKAIOYAET BMAEOMNNEEp, U M3yyeHWe Tembl npogonkaetca. MNpu stom
yunTenb MoXKeT MO0 CaMoCTOATENbHO M3naraTb MaTepuan, nepemeliadacb No «y3enkam»
NNHenKn Bugeonneepa, nMbo BKAOUUTL BUaeonneep. B oboux cnyyvasax BarKHble MOMEHTbI
6yayT nocnefoBaTeNlbHO OTOOpPaXKaTbCA Ha 3KpaHe. YYEHUMKU NO NpeasioXKeHuto y4yuTens

3anncbiBaloT UX B CBOUX TETPaAAX.

Duzuka 10

§ 4. CoboaHoe nagexue o, | \‘

Kakoi BbIBOA MOXHO CAENATb M3 NOKA3aHHOMO OMbITa?

4ar» b

Puc. 11. OnbIT ¢ TPY6KOI HblOTOHA
Bo BTOpOM nekumMoHHOM o¢parmeHTe "CBobogHoe nageHue Tena. vo=0 ". AHMMMpOBaHHasA
MOAENb W KOHTEKCTHbI BOMPOC MO3BONAIOT YYUTENID COBMECTHO C YYEHWKAMWU HaNTh

BbIpaXKeHMe A/19 KOHEeYHOW CKopocTu Tena (puc.12).
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§ 4. (Bo6oaHOe NafeHue Tena. v, =0

= o
Bonpoc N2 1 »

‘ l 4

HaiiaunTe BbipaxeHue Ansi KOHEYHOM CKOPOCTH v CBOBOLHO

nagatouero 6e3 Ha4anbHOM CKOPOCTM TeNa Yepes BpeMs NafeHHs
t W yckopeHue cBOBOAHOrO nafeHus g.
YKaxuTe npaBuabHyK dopMyny.

v=2gt.
v=gt.
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Puc. 12. AHMMMpPOBAHHAA MOAE/Ib U KOHTEKCTHbI BONpoc
Onsa 3akpenneHns NonyyYeHHbIX 3HAaHMM YYeHMKaM npeanaraeTca 3agada (3agadva Ne3)
OpraHusyeTca paboTa B napax co B3aMMHOM NPOBEPKOMN.
B cnepyowmx NeKUMOHHbIX pparmeHTax M3y4yatoTcAa 3aBUCUMOCTb MOAY1A NepemMeLleHunn

OT BpeMEHU N 3aBUCMMOCTb KOHEYHOM CKOPOCTWU OT BbICOTbI. [locne Kaxaoro NeKuMOHHOro

bparmeHTa cnenytoT 3a434M HA 3aKpenaeHne noayyeHHbix Gopmy.

Bonpoc N2 1

YkasxkuTe hopmyny, BbIpaxaloWwyr 3aBUCMMOCTb y(t) Ang Tena,

BpOLEHHOrO BEPTMKAILHO BBEPX C Ha4aNbHON CKOPOCTBK) V;. Ocb
Y HanpaeneHa BBepx.
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BOCI'IO}'IbB\/ﬁTECb BbIpaXXEHWEM AN NPOeKUMK nepemeLeHns

npu I'IpﬂMO}'IHHEﬁHOM PaBHOYCKOPEHHOM ABMXKXEHUM
(|

a,t’

2
M NpUMWTE BO BHUMAHWE, 4YTO B IAHHOM Cay4ae s, = .

C HaYaNbHON CKOPOCTBH 5 = ngf +

4 » P

Puc. 13. Cutyaumsa «Teno, 6poieHHOe BEPTUKANbHO BBEPX»
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Jdtan. 2. Pasbop cutyaumum «Teno, bpolueHHOe BepTMKanbHO BBepx». BbiBogy dopmyn
CaMUMM y4YeHMKamMKn cnocobCcTByOT BCM/bIBAlOWME BOMPOCbI M noacKaskm (puc.13). Ons
3aKpenieHua npeanaraeTca HeCKONbKO 3a4au.

Odtan 3. Ha 3Tom 3Tane MOXHO AaTb MpPaKTUYEecKyld paboTy Mo 3aKpensieHuio BCero
mMmaTepurasna ypoKa, MCnoib3ys AONONHUTENbHbIE 3a4aHUsA K §4. Cuctema nogsonpocos (a, 6, ...)
npeanaraeT yyumTento CUEHapui UCCNeAOBaHWMA K/OYEBbIX CUTYyauMi, a Y4YeHUKam, npu
CaMoCTOATeNbHOM paboTe, MOKa3biBaeT MOCTPOEHME MPABUIbHOM LEMOYKM PACCYKAEHUMN.
LlenecoobpasHo opraHu3oBaTb paboTy B Hebosblwmx rpynnax (no 2-3 yyeHuKa), NpeasorKus
6onee CUNbHBIM YY4EHMKAM MOMOraTb OCTa/IbHbIM.

31an_4. OpraHu3aums camocToATeNbHOM paboTbl. B KayecTBe AOMalLHEro 3agaHus
YYAWMMCA MOXKHO NPesNoXKUTb CaMOCTOATeNIbHO pa3obpaTb OAMH - [ABa JIEKUMOHHbIX
dparmeHTa (Hanpumep, "MocneaHuin stan nageHunsa tena" n "OaMHaKoOBas AaNbHOCTb NOJNETa
npu ABYX pasHbiX yriax 6pocaHuna’), camocToATenbHO pelunTb 334344 U3 40MONHUTENbHbIX
3agaHunit. Hannuune 3agay Tpéx ypoBHEN CNOXKHOCTU MOMOXKET MHAMBUAYANN3UPOBATb 3a4aHMSA.

Paboma c omoenbHbIMU CMPAHUUAMU y4ebHUKa

Mpn HeobxoaAMMOCTM PabOTbl C OTAENbHBIMU CTPAHULAMMU MYAbTUMEANIMHOIO y4ebHMKa
MOXHO cAenaTb CUCTEMY CKPWUHLUOTOB 3KpaHa W BCTaBUTb MX B CO34aBaemMyto Mpe3eHTauumio.
Mpwn obcykaeHUn 3a4aHUMA Ha 3TUX CNakAax MOMKHO AOMUCLIBAaTb HEOBX0ANMMbIE NOACHEHUA U

[eTanu pelweHuns 3agad. Mpumep Takoro cnaiiga nokasaH Ha puc.14.

Duznka 10 -

[m]
a § 42. 3akoH OMa Ans NONHOM Lenu -

Bonpoc N 3 >

[okaxuTe, YTO M3 NOCAEAHEr0 COOTHOWEHUS CAeLyeT 3aK0H
Oma ona NoAHOW LEenu. 3akoH Oma ans NonHOM uenu:
I i

T R+r’

I
—m I - cunaToka B Lenw,

& —3[C nctounmka Toka,
R — conpoTuBAeHWE BHEWHEN Leny,
' — BHYTPEHHEEe CONPOTUBNEHHME.

| R+r-nonHoe CONPOTHMBNEHME LLENN.

|
N | Qovew M Qopyrp — KONMUECTBA TENAOTHI, BbIAENMBLINECS
I i 33 BpemMs ¢ BO BHEWHEH LIeNM 1 B UCTOYHUKE TOKA,
6, - 42+r' Acrop — PABOTA CTOPOHHMX CHA.
T o = I‘ r_ == 6 5 i QBHELIJ + QBH)-TD :A(Tnp-(l)
] Q-H") = E PRY+ 1Y =k (Z)

Puc. 14. Npumep cnaiiga c BbiBogoM 3akoHa Oma
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