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Yeaocaemste Koareeu!

OG6111eH3BECTHO, UTO OCHOBHBIE TPYJHOCTH O06GyueHUA (U3UKe
HauuHaloTes B [X K/iacce npu u3ydyeHHH MexaHuku. [Touemy ke
OTUyXKJeHue Pe6AT OT 3HaHHUSA NPOUCXOAUT NMPH 3HAKOMCTBE C SIB-
JIEHUSIMH, KOTODble COMPOBOXAAI0T UX Ha KaXKAOM LIary U KOTO-
pble OHH He TOJIbKO HabJIIOAAIOT, HO M OCYLUECTBJSIOT, Y4acTBYA
BO BCEBO3MOXHbIX (popmax ABHKeHUsA? [loueMy Tak TpyaHo me-
peBecTH 3HaHHe, HHTEPHODH30BAHHOe Ja)Ke B MblILAaX, Ha
yPOBEHb CO3HAHHS, H BMECTe C TeM Kyla KakK MeHee 3HAaKOMbIH
martepuas XI kmacca ycsauBaeTcs Jerye?

OcHOBHas NpHUHHA 3THX CJIOXKHOCTEH — BLICOKHH YPOBEHb
abCTPaKTHOrO OMMCAHHA MeXaHUYeCKOTo OBHKeHHUs. [lepexon oT
NeACTBUTENBHOCTH K MaTeMaTHUeCKOMY OMHMCAHHIO HE TOJbKO
TpyleH caMm no cebe, HO M OCJOXKHeH caaboli MaTeMaTHYeCKOH
noAarotoBKo# yuaniuxcs IX knacca (takoBa mporpamma). Mtor:
NEeHCTBUTENBHOCTh — caMa Mo cebe, onucaHue (ypaBHEHHS, BeK-
TOpbl U T. I.) — (U3MKA, HEe UMeollasi OTHOIIEHUs K NeHCTBU-
TeJbHOCTH M CaMOlieHHas JHMIlb B paMKax ypoKa ¥ MpOLEeLypbl
yuenusi. MimenHo B IX Ksacce B CO3HAaHHH yuyeHHKa BO3HHKAeT
HeraTHBHAasi YCTAHOBKA, KOTOPYIO TPYNHO MPEOJOJIETh B MOCTe-
nyouwux X—XI knaccax, KOria ypoBeHb MareMaTHUECKOro OIu-
CaHHusl SIBJIEHUH HECKOJIbKO CHHKaeTcs.

Uro pmenatb? CHH3UTb YypoBeHb aGCTPAKTHOTO OMHCAHHSA?
[TepeMecTuTh MexaHHKY Ha 6oJiee NMO3JHHH 5Tan, KOra YueHHK
«MoJHaTopeeT» B MaTemaTuke? Boobuie HCKIIOUNUTD GQUIHKY H3
cnucka 6a30BbIX HayK? YBeNIHUHTb J0JIO IEMOHCTpPAlHH, IKCIIe-
pumenTa? [IpoBecTy MHTerpauuo GpU3HKU C IPYTUMH €CTECTBEH-
HBIMU HayKamu? PerileHue 3TuX BONpocoB noTpebyeT BAYMUHBOIO
06CYyKAeHUsI, Ha KOTOPOE He CTOMT XKaJieTh BPEMEHH.

B npennaraembix peureHusix npoGjembl o6ydeHuss Mpe-
o6/iafalwT TOUKM 3DEHHUs, C KOTOPHIMH TPYAHO COIJIACHThCS,



T'oBOpAT 0 HEOGXONMMOCTH TI'yMaHH3alUHH W TyMaHUTapH3alMH
o6pa3oBaHHA. DTO HeHCTBUTENbHO HaspeBliasi npobseMa, HO
pasBe MOXXHO DeLIHTb ee MoJ60pOM MNpPEAMETOB, YBeJHUEHHEM
JIOJIM JIUTEPaTypbl, MY3bIKH W [IPYTHX [PEAMETOB, TPaLHLHOH-
HO HasblBaeMbIX IyMaHuTapHblMH? KrTo ckasas, 4To (u3uka
(M opyrue ecTecTBeHHble HaYKH) HerymaHHa H HeryMaHHTapHa?
M rymaHHa, W rymMaHHTapHa, KaK BCSIKOe MODPOXKAEHHe pasyma
W 4YBCTB 4eJOBEUECKHX. YUeHHUK C JI06bIMU 3aJaTKaMHu, 1apo-
BaHHUSIMH, CMOCOOHOCTAMHM M CKJIOHHOCTSIMH HalIeT B Hayke
He4YTO Takoe, UTO OOOraTHT ero MHPOBO33pEHHE H JIHYHOCTD,
HY>KHO TOJIbKO NOKa3aTb eMy BCe 'PaHH HayyHOTO TBOpYECTBaA.
He naiinercs uenoBeka, KOTOPOro He YAMBHUJO Obl, He 3aUHTEpe-
COBaJ/lO0 XOTb 4TO-HHOYAb B 06e3rpaHHYHOM M HEHCUEpnaemoM
HCTOUHHKE HaYKH.

Bropoe B0O3MOXHOe CJeNCTBHE YIPOLIEHHOTO MOAXoda K
npobJsieMe rymMaHu3aUuH elle onacHee. M3BecTHo BceM, uto XX u
rpsaaywuit XXI Bek — BpeMs TEeXHOJIOTHH BbICOKOTO YPOBHS.
Ilpo6sembl, ¢ KOTODBIMH CTOJIKHYJHCb JIOLH HOBOI'O BpPEMEHH
(sHepreTHKa, 3KOJOrHS, MaTepHaJibl, MUTAHHE), TPO3SAT MM BbI-
poXIeHHeM, ecsid He 6yAyT peleHbl. [103BOJIbTE CIPOCHTB: KTO
ke OyneT peuiatb 3TH Npo6JeMbl, eCld HaydHOe MHPOBO33pe-
HUe HCue3HeT M3 IUKOJbHBIX Nporpamm? Beab peuiuts nepe-
yycJeHHble U HEKOTOpble ApYyrue 3afaud MOXHO TOJbKO Cpel-
CTBAMM HAyKM — M HHKaK HHaue. MoeT 6bITb, COBPEMEHHBLIM
JIOASIM He XBaTaeT HMMEHHO 3TOH IpaHH MHDOBO33peHHs, uTOGbI
X0Ts1 6Bl OCO3HATH CTeleHb Ipo3siliell OMacHOCTH.

TpeTbe BO3paxceHHe TaK)Ke I[OHSTHO Ha YPOBHe 31paBOro
CMbIC/1a: NPH BCAKOH pedOpMAaLHH HY)KHO COXDaHSATb BCe Jyd-
uree, 4yTo ObIIO [OOCTHTHYTO B mpefulecTByloieM. Pedopma,
ceszaHHasa ¢ umeHamu M. K. Kukouna u A. H. Konmoroposa,
3HAUHTENbHO IMOJHSA/NA YyDOBEHb HalIero ecTeCTBEHHOHAY4YHOro
06pa3oBaHUsA U ero aBTOPHTET B MHPOBOH LIKOJBHOH MpaKTHKE.
W cerogusti 3a rpaHully yTeKaloT Te caMmble «MO3TH», Camo Cy-
LUeCTBOBAHHE KOTOPbIX 00513aHO YNOMSIHYTOH pedopMe W MOBbI-
LIEHHIO HHTepeca K eCTeCTBeHHbIM Haykam B 60-e rombl. Yurem
W TO, UTO B MHPOBOH MpaKTHKE CErofHs SICHO MPOCMaTpUBAeTCs
«OMOJIOXKEHHE» eCTeCTBEHHOHAyuyHOro o6pa30BaHUsi BIJIOTh
JI0 BBEeJeHUs COOTBeTcTBYlulero npeamera ¢ | kiacca ([a-
Baiicku#t ueutp, CIIA u gp.). Dra TeHOeHUHUS HaMeTHJach H
pa3BuBaeTcs He 6Ge3 BJHMSAHUSA Hauwleldl pedopMbl M SICHOrO 0CO-
3HaAHHUS pOJIH HAayKH B COBpeMeHHOM Mupe. M HaM He CTOHJIO
6bl OKOHUaTeJbHO TepATb ypoBeHb pedopmbl 60-x romos, OT
KOTOPOTO M T&aK MaJo 4YTO OCTa/oCh: BCEBO3MOXHBIE <«YHPO-
LUieHHS», «ype3aHusi» 3a nocaenHue 30 JeT 3aMeTHO BBIXOJIO-
CTHJIM 3alyMKy pedopMaropos.
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HaxkoHel, ueTBepTOe BO3pa’KeHHE HMeeT YHUCTO IMCHXOJOTH-
yeckuit xapakrep. CylUecTBYIOT TakHe TOHKHE «MaTepHH», KO-
TOpble MOTYT yCBaHBaTbCsl B TOM M TOJbKO TOM CJydae, Korpa
BCA (KHM3Hb, [eATeJbHOCTb pebeHKa, LIKOJbl, O6lLiecTBa MpO-
HM3aHaA 3TOH «MaTepHel», HO HH B KOeM cJjyuae He B paMKax
CreLHasbHOrO LIKOJAbHOIO Mpeamera. TakoBbl HPAaBCTBEHHOCTD
M ee pPa3HOBHIHOCTH — KYJIbTypa, 3KOJOrUsi, MaTPUOTH3M, Be-
pa, KOoTopble He BHEAPHIIb B CO3HAHME HHUKAKMUMH MPSMbIMH
nponoBelsiMH. XOTHTE CcJlenaTbh POK-MY3blKy HENOMyJspHOH?
CnenaiiTe WIKOJbHBIH MNpeAMeT (C KOHTPOJIbHbIMH, OLEHKAMH,
onpocoMm) — «Pok-My3blKay, H 4epes3 MoJroJa y MHOTHX yuall1x-
Cl BO3HHMKHET YCTOHUHBOE HENpPHATHE 3TOro «3Ja» (paBHOALY-
IHe rapaHTHPYeTCHl),— TAaKoBa [MCHXOJOrHueckasi creuuduka
IIKOJbl (BO BCce BpeMeHa). MmeHHO mosTomy Bhi3biBaeT comHe-
HHUe TMOMbITKA MOCMEeUIHO BHEAPATb B MPOrpamMbl [peaMeThl
HPABCTBEHHOrO Xapakrepa (Hampumep, «DKOJOTHsS») 3a CUeT,
Kak IMpaBHUJIO, eCTECTBEHHbIX HayK, BOOPYXKAIOUIMX YUEHHKOB
KOHKDETHBIMH 3HaHUAMH O NpHUpode. Ecau Mbl AedCTBHTENbHO
XOTHM BHEIPHTb HpaBCTBEHHble MJeasbl B CO3HAHHE ydallHXCH,
TO HYXXHO HPaBCTBEHHYIO (3KOJIOTHUYECKYIO, KYJIbTYPHYIO H T. I.)
MpornoBeib BeCTH B pPaMKax BCeX NMpeaMeToB (Jyulle — BO Bce#
JKH3HH) W B O4YeHb JeJUKaTHbIX (dopmMax, Kak MpaBHJIO, KOC-
BEHHO, OMOCPENOBAHHO, CHTyalHOHHO. B /1060# nesATenbHOCTH,
6ynb TO YpOK, TYypHOXO[, CNOPTHBHAsl Wrpa, Bceraa Haknercs
NOBOJ [/ HpABCTBEHHOH mpomnoBefd. Kak Bbl 3TO crenaeTe —
MOCTYNMKOM JIM, AEHCTBHEM, BbIpaKeHHeM Jihla, WYTKOH U
T. I.— 5TO 3aBHCHT OT Bbl6Opa CHUTyalldd, Bauled HPaBCT-
BEHHOH UYTKOCTH, HCKDEHHOCTH M HaXOJ4YHBOCTH. BcrnomHUM
Hauly >KM3Hb: MMEHHO TaKHe «ypPOKH» HPaBCTBEHHOCTH OKa-
3aJd Ha Ka)XJA0ro U3 Hac Haubouibliee BJAHSIHHE, UMEHHO HX Mbl
BCIIOMHHAeM BCIO KM3Hb, a He Ha3uJaHUA M HOTALMUH 3aluc-
HbIX MOpPAJIUCTOB. YBepeH, UTo (pH3HKa, OHOJOrHA, XUMHUA Jal0T
HHYYTb He MeHblUe BO3MOXHOCTeH AJIi HPaBCTBEHHOIO BOCIH-
TaHWsd, uyeM JIHTepaTypa, My3blka, M300pasuTesNbHOe HCKYCCT-
BO — JI000H npejMerT.

M3 cKa3saHHOTrO CJCLyeT: HeT HHKAKHX OCHOBAHHH MpeyMeHb-
AaTh POJib €CTECTBEHHbIX HayK B 06pa3sOBaHMH; OCHOBBI (PH3H-
KH, XMMHH, OMOJIOTHH, ACTPOHOMHH, TEXHHKHU [OJKHbl 3HaTb
BCe — HHauye He H36exXaTb [YXOBHOIO OCKYJeHHS Hapona
(cm. § 2).

Tem He MeHee pedopma Hy»KHa, Ho Kakasa? OuepejgHas nepe-
TACOBKA «KOJIOAbI» LIKOJIbHBIX MpeaMeTOB HHUero He AacT.

F'ymaHusupoBaTh HyXXHO He mpeameT (B 3TOM CMbICJe BCe
npeiMeThl paBHbI), a npouecc ob6pazoBaHusi. DTO 3HAUHT, UTO
HYXHO JlaTh YUYeHHKaM BCeX BO3DacTOB NpaBo Bhifopa cojep-
KaHusi o6pa3oBaHua H cnocoba ofyueHus (BKiOuas JoMallHee
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obyueHue, pPeNneTHTOPCTBO, YACTHYIO WWIKOJY). DTO 3HAUHT, UTO
yBa’KeHHe K JIMUHOCTH Y4YeHHKa JOJI2KHO NPOSIBJISATLCS BO BCEM:
B KauecTBe NMporpamm, yue6HHKOB, NPHOOPOB, KOTOpPble MBI EMYy
npenJjaraeM, B OLlEHKe ero yCIexoB, B YBaXKeHHU ero mnpasa
6BITE KOHCTPYKTOPOM INpoliecca cBoero o6pasoBaHusi, B CTHJIE
ob1leHUsI yyHTesNed C HUM,— BO BCeM. DTO 3HAYMT, YTO HYKHO
MOBLICHTb MpPECTHXK Xopoilero o6pa3oBaHUA W Inpodeccuu
YUHTEJs, K AesITeJbHOCTH KOTOPOrO HYXKHO NpeNbsIBUTb CaMbie
BLICOKHe TpeGoBaHHsA (Hay4yHBId YpOBEHb, METOJHYeCKoe Ma-
CTEPCTBO, IICHXOJOro-Colia/bHas NOATrOTOBKA), HO U MOOLPSATh
NpU 3TOM JY4YUIHMH ONBIT KaK HUKAaKOH APYroH.

[ToHsAATHO, YTO rymMaHu3auus M rymMaHuTapusauus yyeGHOro
npoluecca — CJ0OXHeHIasg ColHaJbHO-9KOHOMHUeCKasi 3ajaua,
KOTODYIO TOJNbKO IuKojga W MuHucrepcTBo ofpa3oBaHus He
CrnocoGHBI pelIUTb B NMoJaHOM o6beMe. Hy:xHbl ycuaus Bcero o6-
wecra. Ho He noxunasicb paiuKaJbHOrO H3MEHEHHS CHTyalHUH
B HapoJHOM 06pa3oOBaHHH, yXKe CerofHs MOXXHO M HYXKHO Npo-
BECTH 3aMeTHble H3MEeHeHHs, KOTOpble MO3BOJAT YJYULIUTh MO-
THBaLMIO yueHHs. PesepBnl ecTtb. M riaBHbIl peseps — or-
DOMHBIE ONBIT Yy4yUTeNeH-NPAaKTHKOB, KOTOPHIH He 3aMeHHTb
HUKaKHMH «H300pETeHHSIMH» CMEelHaJUCcTOB, AajeKHUX OT Mps-
MOH I1KOJNbHOH npakTUKU. Co6paTh, H3YYUTb H 06OGIIUTL 3TOT
JIparoieHHbl ONBIT — camasi BaxKHas, Ha MOH B3IJsA, 3agayva.
Yuebuuk «Pusuka — 9», KoTOpbIfl Npeanaraercss Ha Ball CYJ,
npouy paccMaTpuBaTb KaK INpUIJalleHHe K COTDYIHUYECTBY
BCEM, KTO pasjenseT MbICAM W HAEH, INOJIOXKEHHble B OCHOBY
KHHTH.



I. O PESEPBAX IMOBbBILUEH U4
MMO3HABATEJIbHOI'O HHTEPECA

1. Brityer MHeHHe (B TOM uucJe U B yueGHHUKAX), UTO (hU3UKA
B PaBHOH CTeleHH Hy»Ha BCeM ydyallUMCsl, KAKOBbI Gbl HH ObLIU
X HHTEpechl, CKJIOHHOCTH H cnenuasusauus. [Ipu stom 3abbl-
BalOT, 4YTO (U3MKa KaK 006/1aCTb [eATEJbHOCTH MHOTOJHKA H
mHorcmiaHoBa. Cyab6bl I01eH HayKu, ApaMa uaeH, YHHKaJAbHbI#
MeTOL W sA3bIK (PU3MKH, KOHKDETHble pe3yJbTaThl, CTPYKTypa,
3KCINEPHMEHT, HUMEIOIHH TeXHHUECKYI0 U HAeHHYI0 CTOPOHHI,
NpOCTO pyKoLesnHe, BblcOKas ¢u/aocodus, B3auMOIEHCTBHE C
IPYrUMH croco6aMy NO3HAaHHSA JeHCTBUTENbHOCTH (MHudoJorus,
MeTOo# Npo6 U OMHGOK; XYyLOXKeCTBeHHOe TBOPUYECTBO) — BCe
5T0 ¢usnka. Kakyio yacTb 3Toro o6LIHPHOTO MaTepHasa Hy»XKHO
paccMaTpuBaTh Kak 6a30BYI0, AeHCTBHTENbHO HEOGXOAHMYIO A5
(hopMxpOBaHHS MHPOBO33DEHHS] BCEX YJallHUXCH?

K coxaJsieHuio, BONpocC 3TOT OblL1 pellieH 0JHO3HauHO, YHHDU-
1MpoBaHHO, 6e3 BCAKOro yuyeTa pa3Hoo6Gpasusi JUUHOCTEH yua-
wuxcsi: npeaMer (HU3UKU — 3TO H3JI0KEHUE ee Pe3y/bTaTOB Ha
cneuuduueckoM s3blke, U Bce. M3 yueGHHKOB HCUe3Jd Bce
ocTasibHble KOMIMOHEHTbl (PH3HYECKOro 3HaHWsA, U Camoe TIJaB-
HOe — He TpaKTyeTcsl MeTol (U3HKH, He U3yuaeTcs ee creyudu-
yeCKui s3biK. B HTOre BO3HMKAeT MOJHAsi OTOPBAHHOCTh 3HAHHS
OT HIeACTBUTENBbHOCTH, KUBAsl YejOBeyeckasi MbIC/Ib TepsieTCs B
cXeMax W CHMBOJAX.

Takum o6Gpa3om, mepsBbli 3HAYMTEJbHBIH pe3epB COCTOWT B
TOM, 4TOObI OPraHH4YHO BKJIOYUTb B 6a30Bbii KypC BCe CTOPOHBI
(PH3UYECKOro 3HAHEs, YTOObl yUeHHK C JIIOGbIMU CKJIOHHOCTSIMH
CMOr HaHTH B HeM YTO-TO HMHTepecHoe ¥ MoJe3Hoe st cebs.
®usrKa KakK HUKaKOH ADYroit npegMeT [HaeT BO3MOMHOCTb MPO-
sIBJIEHHsT caMblX PasHoo6pa3HbiX cnocobHOCTel, KAaKHMH TOJBKO
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MoxeT o6/iafaTh YUYeHHK, JHLIbL Obl NporpaMma naBajia emy
TaKyl0 BO3MOXKHOCTb.

3ajaua onpejeseHus cofepxaHus 6a30Boro Kypca GU3HKH, B
KOTOPOM 060CHOBaHHO ObljM Gbl MpeJCTaBJ/eHbl, TPDAKTOBAHbI H
3aKpenJieHbl YNpaXHeHHsIMM caMble pasHble I'DaHHU INpeiMera,
cnoxHa. MHe He BCTpeuaJsicsl MOKa HH OLMH KypcC (OTeyecTBeH-
HbIf WJIM 3apy6exHblil), B KOTOpOM Obl nmpo6Jsema ComepKaHHus
6bl1a pelleHa ynayHo. ONTUMAJbHBIM B 3TOM OTHOLUEHHH G6bLJIO
6bl caefdoBaHHe coBeTy D3koHa M3saraTb 3HaHHe Tak, KaK OHO
OblJIO TOJY4eHO, OJHAKO HCTOPHYECKHH NOAXOL 3HAUHMTENbHO
yBesiMuKnBaer o6beM Kypca. CTO/b e IPOMO3AKHM CTaHOBHUTCS
KypC, OCHOBAHHbI Ha 3KCIIlepHMEHTe KaK OCHOBe MOJIyUYeHHSsI
HOBbIX 3HaHHH, @ U 1a/eKO He BCAKUH OMBIT BO3MOXEH B LUKOJIb-
HBIX YCJOBHSIX M3-3a HeXBATKH MJIM HHU3KOTro KauecTBa o60pyno-
BaHUsA. TosbKO OpraHuyHOe M B3BellIeHHOe COuYeTaHHe pas3HbIX
NOAXOJ0B MOXeT o6ecreunTb y4eT pa3Hoo6pasus crocoOHOCTeH
pe6AT M, COOTBETCTBEHHO, IOBBbILIEHHE [03HABATEJbHOTO HH-
Tepeca.

[TonbITKy BKJIIOUEHHS B COJlepKaHHe Kypca HCTOPHH, SKCIepH-
MEeHTa, 3J1eMeHTOB (PUI0COPHUH 51 U NPeANpHUHsAI B NpobJeMHOM
yue6unke «®usrka-9. Mexanuka ([apMoHusi ABHKeHHH) »'. By-
JleM CUMUTaTb ee HauaJoM KOJIJIEKTHBHOH paboThbl yuuTtesed du-
3HKHM Hall onpejeseHHeM COJLepKaHHUSl U NOBeleM 3Ty pabory,
IIpOBepsisi ONMBbITOM, O KOHLA.

2. CeronHs 1IKoJa JaeT yuyeHHMKaM BO3MOXKHOCTb ClelHasu-
3UpOBaHHOro o6yuyeHHs] B OCHOBHOM Ha crapliell cTyneHd. DTo
NpaBHJbHBIA NMOLXOM, HO 2Kasb, YTO GOJBIIKHCTBO LIKOJbHHKOB
CpelHero 3BeHa JIMIIAIOTCH BO3MOXHOCTH IIOMCKa M BhIbOpa,
obyuasicb M0 YHHUGHUHUPOBAHHLIM NporpamMmam, pacCUUTaHHLIM
Ha Hekoero MH(HUECKOro ycpelHeHHOTO yueHHKa.

VYHupHMUUPOBAHHOCTL O0pPa30BaHHS MOXHO NpPeoLoJeThb
BHepeHHeM MHOroypoBHEBOro o0yyeHHsl U 1aTb NPABO yUEHHKY
M €ro poAHTE/SIM CaMUM BblI6HpATh YPOBeHb OOyueHHs, a TaKkKe
NpeiyCMOTPETb BO3MOXXHOCTb HM3MeHEHHUs YPOBHS MO Mepe
obyuenus. Ilpu sToM 2KesaTelbHO, 4TOOB MHOTOYPOBHEBOE
obyueHHe BHeApPSJOCh OLHOBDEMEHHO IO HECKOJbKHM IpeiMe-
TaM: CHMXKasi ypOBeHb MO OJHOMY M3 HHX, YyUEHHUK yBeJHUHBaeT
06beM 3HAHHUI MO JAPYromy.

Takum o6pasom, yualliuecss MOJAYYHJIHM Obl BO3MOXHOCTb
BCECTODOHHE HCMBbITaTh CBOH CIOCOGHOCTH, COCPEJOTOUYMTb BHH-
MaHHe Ha TOM MaTrepuaJse, B KOTOPOM 3b(deKTHBHee peasiu3y-
I0TCS1 €0 BO3MOXKHOCTH, H3yyasi OCTaJjbHble NpeAMeTbl Ha MHHH-
MasnbHOM ypoBHe. Bri6op cneunasnusauuu Ha crapliuefl CTyneHH
6bls1 6bl clesaH yyalulMMHCS OCO3HAHHO.

' B nanbHeiiem 3To u3naHHe 6yly HasblBaTh KOPOTKO — Y4eGHHK.



[1pu BHeApeHUH MHOTOYDOBHEBOro o6yueHHs BO3HHKAeT He-
MaJjio npo6JieM, U3 KOTODBIX BbIAEJIO [BE:

a) OpUHUUNBI ONpejeseHHs colepxkKaHUs 6a30BOro (MHHH-
MaJsIbHOT0) yPOBHSI IOJIXKHbI GbITh TAKOBBI, YTOGBI HH B KOEM CJly-
yae He CHHM3UTb ero NMO3HaBaTeNbHOTO M Pa3BHBAIOLIETO 3Haue-
HHUS,;

6) Heo6xoaMMO pa3paboTaTh METOLOJOTHIO IPOBEAEHH S yPO-
Ka NpH MHOTOYPOBHEBOM OGYyuUeHHH.

B yue6GHUKe BblAesieHbl TDH YPOBHSI oGyueHHs, GOPMHpPOBaA-
HHe KOTODBIX OCYILECTBJIEHO MO ClelylolleMy NpuHuuny: I ypo-
BeHb: Huaeu- apupmeruka; Il  ypoBeHb: wungen- anre6pa;
III ypoBeHb: uneu - snemenThl aHanusa. Heo6xomumoctb 111
ypOBHS NMOJABeprasach COMHEHHIO Ha TOM OCHOBaHMH, YTO yua-
IIMXCsl, 3aHMMAIOIUXCS Ha 3TOM YpoBHe, GymeT MaJjo. 3Jto,
pasymeeTcsi, TaK, HO He B TOM JIM BLICII¥E CMBIC] 06pa3oBaHus,
4TOGBI OTHICKUBATD, BbIAEASATb TAJAaHTIHBLIX Pe6ST, IyCTh OHOTO
M3 JecsiT¥ ThicsAd, U oOecrneynBaTh UM ONepexxaloliee oGyueHHe,
CO37aBaTh ONTHMAaJbHblE YCJAOBHS I/l peanu3allid TajaHTa?
Haauuwe 111 ypoBHS 0cO6eHHO HEOOXOAMMO yualIMMCS, XKHBY-
ILHM B MaJblX Topojax, ceaax, e CclelnaJi3HpOBaHHOIO
o6yuyeHHs1 BOBCe He CYLIeCTBYeT.

TexHoJsOTHIO NPOBEJEHHS YPOKa NPH MHOrOYPOBHEBOM 0Gyue-
HHH ellle IPeJCTOUT pa3paboTaTh, H f YBepeH, 4To B 6iHKaliliee
BpeMsi Mbl MOJYYHM LIEHHBIH ONBbIT YUHTeNeH-3KCIepPHMEHTAaTOPOB
1 06061UHM ero.

3. PesepBoM ycHJ/EeHHS NO3HaBaTeJbHOTO HHTepeca CUYHTAIO
M3MeHeHHe CTHJA 06yueHns. TpaJHLHOHHO XapaKTep ero TaKoB:
M3yualoT MaTepuaJs M JHIlb 3aTeM 3aKpelJsioT ero B ynpaxHe-
Huax. Ilymaio, uto obyueHHe (ycBoeHHe HIel, JEKCHKH, hOpMY-
JIMDOBOK 3aKOHOB, HABBIKOB HX NPUMEHEHHSI M T. I.) JHOJIKHO
IPOUCXOAUTh UCKJIOYHTE/IbHO B ylparkHeHusx. [TlosToMy B npen-
JaraeMoM YyueOHHKe IPOHM3BeleHO OoJsiee MeskKoe ApoGJieHHE
Mmarepdana. ManoxeHne KaxI0# MbICJAH 3ak/ouaercs 2—>5 yi-
pa*KHEHUsIMH, MO3BOJSAIOLIHMH IDOTOBOPHTb U 3aKPEMHUTb 3TY
MbIC/Ib G€3 HCIO/Ib30BaHUS MeXaHHUYECKOH naMATH (J1ydiue GblIO
6bl BOOGIIIe HCKJIIOUWTb MeXaHHYeCKoe 3ayyuBaHHe U BOCIIPOM3-
BejleHHe MarepHaJa).

Kaxnaplit maparpad CoOmepXHUT, TakUM 06pa3oM, MHOXKECTBO
ynpa)HeHH#l camoro pasHoro poja M ypoBHs. B 3akmioueHue
npeAsaraloTcs yrpaKHeHHs AJs 3aKpelJeHus Bcero naparpada.
Takoe pacrnoJ/iokeHHe MaTepHasa NOMOXKET MOJIOABIM yUHTEIsIM
NJaHHPOBaTh YPOKH.

Hywmato, 4yTo B IIOroHe 3a JIOTHYHOCTLIO KypCa M €ro MeTOdO-
JIOTHUECKOH 6e3yNnpevyHOCTbIO Mbl 3a6bl/IH O cnocob6ax yCBOEHHS
HOBBIX MOHSITHH, KOTOPble IIHPOKO HCIOJb3YIOTCS B NMOBCEJHEB-

9



HOCTH. Peub uuet o mpuBbIKAHHH, HEIIPOU3BOJNbHOM 3alIOMHUHAHUH
¥ MOCTENEeHHOM HaNOJHEeHHH MOHSATHSA CMBICJIOM.

OG6bluHO B yueGHHKaX JaeTcsl HCUepIblBalollee onpelesneHue
HOBOM BeJIMUMHBI, Mpeljaraercsi yyalldMcsl BblyUHTb ero U HC-
10/1b30BaTh B yrpaKHeHusix. Hepenko NoHATHSA, BB eHHbIE B OIl-
pelesieHHOM MecCTe Kypca, B IOC/eNyIOlUleM He HCHOJb3YIOTCSH
BOOOGIIIE HJIM MCNOJb3YIOTCS KpalHe pelko, 6bICTPO 3a6bIBAIOTCA
HJIM OTSArOLLAIOT MaMsiTb, HUYEro He A06aB/siS K pPa3BUTHIO.

A Kak J1eTH yCBaHBaIOT CJOXKHEHLIHE TNOHATHA B I[OBCe-
nHeBHOCTH? [loueMy OHHM yBepeHBbl, UTO MOHHMAIOT CMBICI CJOB,
KOTOPBLIMH MOJIb3YIOTCSI NOCTOSIHHO, U,60Jee TOro, KpaiiHe yaMB-
JSAI0TCA, Korja ofpallaellb MX BHHMAaHHe Ha SIBHO HeJOCTa-
TOYHOE NOHHMaHMe TOro HJH MHOro cjaoBa? 3abaBHo HabJ0LaTh
X HeIOoyMeHHe, a 3aTeM MOrpyXeHHe B pa3MbllljJeHHe, ecqH
nocJie HX YBEePEHHOTO CyX/eHHsl O TOM O ceM Kak Obl HeB3HayaH,
MeXJY MPOYUM, CIIPOCUTb: «A uTo 3TO 3HauuT?» OKasblBaercs,
OUeHb HEeMmpOCTO OOBSICHUTL COJlepKAHHE JlaXe CaMblX UTO HH Ha
€CTb MPHUBBIYHBIX MOHATHH. VM TeM He MeHee IeTH ONEpUPYIOT
HMH MOCTOSIHHO M He Ge3 ycnexa. [louemy Tak? Benp mousitus,
HCroJIb3yeMble B (pu3MKe, siCHee M mnpolle, yeM OObILeHHbIe, H
TOJIKYIOTCSl NOoJpoGHee.

A neno B TOM, 4TO B MOBCEAHEBHOCTH MOHATHS yCBaHBAIOTCA
nocrernedHo. CHayasa JeTH y3HAlOT Ha3BaHUe NpeaMeTa UJH fB-
JieHHs1, HabJ/II01aloT ero, y HUX (popMupyeTcs YyBCTBEHHBIH 06pas,
ofpacraloiiyii feTaasiMHi [0 Mepe HaKOMJIeHHs onbiTa. JI10603Ha-
TeJIbHOCTb U NpaKTHUecKas AesiTeJbHOCTb MoGYyXAaloT pebeHKa
y3HaBaTb HOBble U HOBbIE [eTaJjH, NPOUCXOAMT YriaybJeHHe H
pacuiipeHue CMbICa, HO ... O TOHUMaHUU TOBOPUTb HE [IPUXOJHUT-
csl, Bellb NpeaMeTbl M sIBJeHHsT GeCKOHeyHO CJoXHBL. TeMm He
MeHee peGeHOK He oTAaeT ce6e B 3TOM OTYeTa, Y {ero CyIiecTByeT
WJITI03MsT TIOHMMAaHHSI, OH YBEPEHHO ONMepHUpyeT MOHSTHSAMHU LaKe
B HayC/lOXKHeHLled HPaBCTBEHHOH cdepe.

3a roabl UCIONb30BAHUSA 3HAUHUMbBIX B [IOBCEJHEBHOH MpPaKTHU-
Ke TMOHSITHH JNEeTH MPOCTO NPUBLIKAIOT K CJIOBaM H «He GOSATCS»
ux. O NoJHOM HEMOHHMAaHUM TOBODPUThb, pasyMeercs, HeJb3s:
JOCTHTaeTcst YpOBeHb MOHHMAaHHs, OTBeuyaloIlUl MOTPe6HOCTAM
MOBCEJHEBHOH IesiTe]bHOCTH.

BoT Takylo mocteneHHOCTb OCBOEHHS MOHATUH OblIO Obl IO-
JIE3HO BBECTH B NPAKTHKY OOYUEHHS H MOJNOXHTb B OCHOBY Me-
TOAMKH Y4eOHHUKOB: BBOJIUTb MOHATHS He B BHJE CTPOrHX ONpefe-
JIeHn#l, cofepKallx Bce JeTaJjd U 0CoOeHHOCTH (IPH 3TOM olpe-
nejieHde TMpHHHMAaeT OGbIYHO TPYIAHYIO IJs1 3alOMHHaHHs ¢op-
My), @ 0JIs1 Hayaja OrpaHHUHUTbCS Ha3BaHHeM, IDKHUM 06pa3oM U
MHHKMYMOM cBOHcTB. HekoTopoe Bpemsi oneprupoBaTh MOHSATHEM
B Y3KOM 3HaueHHH, a HOBble CBOHCTBA U JeTa/li BBOJHTH MO Mepe
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Heo6X0JUMOCTH, KOTa 3TOro NoTpebyeT pellieHHe NMPAaKTHUECKHX
3anau. [1pu 3TOM Jyullie BBOJUTb HOBble CBOHCTBA NPOOGJIEMHBIM
METOZOM: CTaBHTb MNepel Yy4YalHMHCS 3ajauy, MJIs pelIeHHs
KOTOpO# MpeXHHX CBeleHHH HeLOCTaTOYHO.

Takum 06pa3oM Mbl JaeM Yy4eHHKaM BO3MOXXHOCTb IPHBBIK-
HYTb K HOBOMY NMOHSATHIO, €CJIH, KOHEUHO, NpefjaraeM UM JocCTa-
TOUHOE KOJIMUECTBO COOTBETCTBYIOLIMX ynpakHeHHH. Uem 60/1b-
e ynpaXHeHHH, TeM MeHbllle BPeMs NPHBbIKAHHS.

KM MeHHO TaK MOXXHO 3HAKOMUTDb Pe6SAT C MOHATUAMH «BEKTOD>,
«TpUFOHOMeTpHueckass GYHKUMsA» W Ap. BHauase BekTop —
cTpesika TOM WM HHOH MIHHBL. CIycTl HEKOTOPOe BPeMs MOXHO
FOBOPHUTb O MpPOEKUHH (IJ NPAMOJUHEHHOro ABUXKEHHS), a eLle
yepe3 [Ba-TpH Mecsila — O CJO0XKEHHH BEKTOPOB (NP H3yueHHH
NHHAMHKH, CHJ TIpUPOJbI), BHauajle — reoMeTpH4eCcKH, BbI-
MOJIHSST MOCTPOeHHe B Maclutabe W onpejensisi CUJAbl JHHEHKOH,
N03)Ke — peliasi TPEYroJbHUKH C MOMOLLBIO TPUTOHOMETpHUec-
Kux ¢yHKuuid. M ynpaMcHeHHsl, ynpa<HeHHS...

KoHeuHo, ocBoeHHe cMbic/aa (PU3HMUECKHUX MOHATHH He HYXHO
pacTAruBaTh Ha JAeCSTHJETHA, HO MOJroja-rol Ha 3TO OTBECTH
npocto Heo6xonuMo. Y Boobiile AUAaKTHKE HYKHO GoJbliie MpH-
CMaTpPUBATBLCS K XKH3HH M 6oJiblie 6paTh OT Hee, Belb B XKH3HU
J10601 yesoBEK MOCTOSHHO YEMY-TO YUHTCA (uallle ¢ YLOBOJLCT-
BHeM) H clnocobbl 00y4yeHHsI NaBHbIM-IaBHO H3BeCTHBI, TOJbKO
noameyalh X U BHeADSAH B CBNIO NPAKTHKY.

YyTKo ¥ [eJHKaTHO CJelyeT OTHOCHTbCS K OlleHKe 3HaHHUH.
YenoBek BooGlle 60Ne3HEHHO OTHOCHUTCS K (DakTy ero OLEeHKH
(3Haere mo ceGe, He TaK JH?). [leseHHe OLEHOK Ha TeKyllHe
(cTumyaMpyloiye) U KOHTPOJbHBIE (TeCTOBBIE), O KOTOPOM s rO-
BODHJ B KHUre «MeToaHueCKHe PeKOMeHJ ALl K NpenojiaBaHHIo
¢usnku B 7—8 knaccax cpegnedl wkoabl» (M.: TlpocBeuienue,
1991), MOKeT HeCKOJIbKO YMOpPALOUHUTb TPYIAHYIO CHTyalLHIO ¢
OlLLEHKO#. JICHO OJHO: YCTAHOBKY «OLIEHUTb» HYXXHO PELIHTEJNbHO
3aMeHHTb Ha APYrylo, 60/ee COOTBETCTRYIOILYIO LLeJNAM WKOJIbl —
«HayuHTB!», U JesnaTb BCe, BOMPEKH He JIyUYIUMM TPaLHLHUSAM,
yTOOBl 3TOH LEeNH AOCTHYD.

JJ151 CHATHSA MU3BECTHOH «HANPSIXKEHHOCTH» B OLIEHKe 3HaHMH
Jyulie nepedTH Ha TecTOBbIH KOHTposb. Ilo Kaxpoit Teme HYX-
HO 3arOTOBMTb TeCT (51 HeJias lIecTb BAPHAHTOB BO H3bexkaHue
CIMCBIBAHUS), COLEpXKAalLUUH NPOCThle, CPeldHel CJOXHOCTH H
CJIOXKHble 3a4aHusi. B s060M ciyyae KOHTPOJIbHble 3adaHus
JIOJIKHBI ObITh Mpolle pa3bHpaeMblXx Ha YpOKe.

OueHKa BBICTaBJSETCS 3@ Ka)KAoe 3aJlaHHe B OTIeJbHOCTH
(utoro 6—12 oueHok pasom). TecToBble OLEHKH M OMNpeleJsioT
OKOHUATeJNbHYIO OLEHKY, BHOCHMYIO B JHEBHHK.
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Bo3MOXHBl U KpaTKOBpeMeHHble TeCTbl AJS NpPOBEPKH Yc-
BOEHHS KaKoro-iu60 MpHemMa, 4acTHOTO yMeHHsI (Hamnpumep,
onpeleseHUs] 3HAKOB MPOEKUHMH BeKTOpa HJIH yMEHHs CYMMHU-
poBaThb H BLIUHTATb BEKTOPHl M T. M.). TakHX TeCTOB MOXKeT
ObITh IecAThb W GoJsiee B KaX< 10K TeMe, BOT U ellle 1eCSTOK OLLeHOK!
3afaHud /sl TaKUX TeCTOB MPOCTbl HACTONBKO, YTO HX HETPYyI-
HO HM3rOTOBHTb NpPSIMO Ha ypoke. Hampumep, Bce yueHHKH MO
npochbe yuHTesasl Ha JIMCTKe H300pakaloT BEKTOp IJIHHOH 3 cM,
HarnpasJ/eHHbIl BBepX. 3aTeM 10 psifaM BBOJHTCH CHCTEMA KOOP-
IHHAT (/151 Ka)Kaoro psga — csosi). HanpaBseHue ocedr MOX-
HO 3apaHee yKasaTb Ha JOCKe AJs KaXXAOoro psiia. 3aTeMm yuH-
Tesdb OBICTPO MPOXOAMUT MO KJACCY M PHCYeT Ka’KAOMY YUYEHHKY
elle OJHH BEKTOP, KOTOPbIH HYXXHO C/JOXHTb (BblYeCcTb) C MNep-
BbIM M OINpele/]HTb 3HAKH MPOEKLUHH BEKTOPOB M CyMMbl (COOT-
BETCTBEHHO TPH OLLEHKH 33 3TOT TecCT).

YueHHKH 3apaHee OIOBeUIEHbl, YTO TECTOBble OLEHKH Oll-
peneasiior utoropyto. OHM HMMeT NpaBO B Cilyuae Heyoauyw
MPOHTH MOBTOPHOE TECTHPOBaHHe, Mepef KOTOPbIM MOJYy4atoT
JOTIOJIHUTENbHYIO KOHCYJIbTALMI0 YYHUTeJNs] WM CHJIbHOrO Yyue-
HUKa.

Tekyuie OUEHKH HMEIOT CTHUMYJUPYIOLHH XapakTep H
MO3TOMY JOJIXKHbI ObITb BBICOKMMH. DTH OLEHKH MOXXHO L1eApO
CTaBUTb 3a OTJHMYHYIO paboTy Ha ypoke (MO COBOKYIHOCTH),
yLauHoe pelleHHe 3aJauM, MOCTAHOBKY ONbITA M T. M.— 3a JIO-
60e nposiBJeHHe aKTHBHOCTH. KoJsiMuecTBO TakHWX OLEeHOK Oyner
nokKasaTeseM aKTHBHOCTH YueHHKa Ha Ypoke H, 6e3yCJOBHO,
yUuTeTCsl KaK-TO NPH BblBeJE€HHH OKOHUYATeJbHOH OLUEHKH 3a YeT-
BepTb, I'OJ.

Takast cucTema OLleHKH 3HaHHH HCKIl0UaeT Kapamwlyo QyHk-
LHIO, KOTOPOH HAACJSAIOT elle OLEeHKY OTAesbHble YyuuTeJs,
He CrocoGHble 3aMHTepecoBaTh ydauiuxcs. OueHKa AOJKHA
OTpaxaThb YpPOBeHb 3HAaHHUH, BbISBJAATb HeLOpaGOTKU H CTHUMY-
JHpOBaTh MO3HaBaTeNbHbIH HHTepec. TakoBO ee Ha3HaueHHe.

HHTepecHy!0 NONbITKY NOCTENEHHOr0 OCBOEHHS MOHATUSA (Kak
310 6BLIO B HCTOPHH) npeanpuHsan dpuk Pomxepc (Pusuka ans
Jo6o3HaTebHblX.— M.: Mup, 1969). «Cenenus, coobliaeMble
B OJHOM MecCTe, elle He pa3 6yAyT KOMMEHTHPOBATbCA U yray6-
JIATbCS B JaJibHeHUIeM»,— MHIIeT aBTOp B NPEAUCJOBHH U BeleT
yyTaTe/]sl MO CTyleHbKAaM MO3HAHMA OT TIATeJbHOrO aHaJju3a
OObIIeHHbIX BOCTIPUATHH 10 ry6OKUX 06061IeHHH COBpeMeHHOH
¢usuxu. UuTateap npociekuBaeT JUHAMUKY MBICIH M COydacT-
ByeT B NOCTPOeHHH (PU3UKH B ee coBpeMeHHOM BHOe. Tak xe
NOCTeNeHHO YCJOXHSETCA MaTeMaThuecku#d annapat. Mcropu-
yecKHi (POH 0XKHBJISIET NOBECTBOBAHUE, KOMIIEHCHDYET yTOMJIeHHe
oT Gosiee yeM A06DOCOBECTHOrO, AeTaJjbHeHlIero aHaaW3a siB-
JIeHHH.
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Kuura 3. Pomxepca He MOXXeT GBITh YUEOGHHUKOM: CJHIIKOM
mwenpass uHGopmauus ¥ 6e30roBOpOUHAs Omopa Ha CaMOCTOSI-
TeJIbHYI0 SKCNepUMeHTa/lbHYI0O H HHTeJIeKTyasbHYyl0 paGoTy uu-
TaTessl notpe6yeT OrPOMHOIO KOJHYeCcTBAa yuyeGHOrO BPEMEHH,
KOTOpBIM Mbl He pacnoJsaraeM. Ho nosaumcTBOBaTh mocreneH-
HOCTb OCBOEHHSI NOHSATHH H BHEIDHTb €ro B MpakTHKy (B pa-
3yMHBIX TpaHHLiax) HaM Heo6XxoAuMO, 4yToGbl He TpeGoBaThb
MOHHMAHHS 3HaHUS, IPENOJHECEeHHOr0 B TOTOBOM U 3aBepLIeHHOM
BHJE, yXKe Ha ClelyloUleM YpOKe.

HenpoussosbHOe 3aOMHHAHHe U NPHBLIKAHHE — OCHOBA yC-
BOEHHsI HOBOr0, OCHOBA NMOHHMaHUus (ecau BooGille 3TO He OIHO
1 TO Xel).

4. 3HayuTeJbHbIM pe3epBOM IOBBILIEHHSI TTO3HABATEJbHOTO
MHTepeca sIBJIsIETCS M3MeHeHHe Xxapakrepa 3ajnay. Pusuueckoe
3HaHWe o6JlaflaeT TaKUM BBICOKHM ypoBHeM aGCTparupoBaHHs,
4TO B «YHCTOM BHJE» K SIBJEHHSIM, C KOTODBIMH YU€HHKH HMEIOT
JleJIo B TIOBCEHEBHOCTH, HeMPUMEHHMO. 3afaul, npejjaraeMmole
B AeHCTBYIOLINX NOCOOGHSAX, UMEIOT BeCbMa HCKYCCTBEHHBIH xa-
pakrep («UIapHK CKaTbIBA€TCs C HAKJIOHHOH IJIOCKOCTH...» H
T. I1.), 4YTO MaJo HHTepecHO AJjs pebsar. He orpuuas Heob6xonu-
MOCTH HEKOTOPOTO KOJIMUYeCTBa 3ajJay, NOCTPOEHHBIX Ha HCKYC-
CTBEHHBIX (MJ€aJU3HPOBAHHBIX) CHTyalHsX, Npenjaralo Hachbl-
THTh KypC 3ajauaMM, OCHOBAHHBIMH Ha MOBCEJHEBHBIX CHTYyallH-
AX (Kak Mbl XOIUM, TIepejBUraeM TMpeAMeTbl, 3aHHUMaeMcsi
coptoM, nuiieM H T. M.). TIpH 3ToM OT moJsyueHus TOUHBIX
(«4HCTBIX») pe3y/]bTaTOB NMPHIAETCS 0TKA3aThCs U OTPAHHUHTHLCS
oueHkaMu. Takoro poja 3ajaud pa3BHUBaIOT GU3HUECKOE MblIllJe-
HHe, TIOMOraloT OCBOUTb HCKJ/IOUHTENbHO Ba)KHOE B HayKe IOHS-
THe — MOJeJIb TeJjla WJH SIBJAEHHS — M NPOBEPHUTb MpaBOMeEp-
HOCTb MoJesd npakTukod. OueHb MHOIO 3ajad TakKoro poja
(mpaBma, CMOXKHBIX) COLEPXKHT U3BecTHHIH 3anaunuk I1. JI. Ka-
nuupl (Pusnueckue 3anauv.— M.: 3Hanue, 1966). fcHo, uto
o6u/He MOoAoGHBIX ynpa*HeHUH OyneT MOCTOSIHHO 6YyNOpaKUTb
MBIC/Ib YYE€HHKA, BO3BpalllaTh ee K (H3HKe B caMblX OGbIIEHHBIX
CUTyaUHsiX, «OPH3EMJISITb» 3HaHHE BBLICOKOrO YpOBHS abCTpak-
LIMH, TOKas3blBaTbh, YTO ()U3HKA pOJAMJAChH B NMOBCEJHEBHOH nesl-
TeJbHOCTH JIOJed U KaK HMEHHO 3TO IPOHCXOLMJIO.

3anauy yKazaHHOro THIA, IPH PellleHHH KOTOPBIX MOXHO I0-
JIYYUTh PaBAONOAO6HbBIE OLleHKH, TOf06paTh He IPOCTO, H HyKeH
JNPY>KHBII MOMCK BCeX yuHTeseH.

B mnpennaraemom yueGHHKe YyBeJHYeHa J0Js 3KCHEPHMeEH-
Ta/bHBIX yrpaxXHeHHHA. Hapany ¢ TpaguuuoHHbeiM Habopom 1a60-
paTopHbiXx paGoT s npejjaral HemaJso 3ajay, OCYL1eCTBHMBIX
NpPOCTEHIIMMH CPENCTBAMH, B JOM alLHUX YCJOBUSX. V3uliHe ro-
BOPHTb O TOM, HACKOJbKO 3KCIIePHMEHT OKHBJSET YyuyeGHBIH
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npolecc, MoMoraeT NpeofoJieTb Pa3pbiB TEOPUH H TNPAKTHKHU.
PriocnenctBun GymeT co3fgaH ChnelUasbHBIE KOHCTPYKTOp, IO-
3BOJIAIOIINH OCYILIECTBUTb MHOXKECTBO OIBITOB I10 BCEM pasjesam
MexaHukd. JKaeMm npenJsoxeHUH yuuTesed-NPaKTHKOB M Ha 3TOT
cyer.

5. Cnefyoiuil pe3epB KacaeTcst 0COOEHHOCTEH BOCIPUATHSA
LWIKOJIbHUKOB cpejHero 3BeHa un odopmiaeHusi yueGHMKOB. MHorue
yualiiecss B 3TOM Bo3pacre 006/1ajaioT pa3BHUTHIM HarJIsiLHO-
06pa3HbIM MbIIIJIEHHEM, Y MHOTHX OHO nipeo6J/ajaeT Haj Joruyec-
KHM. 3TO He06X0JUMO YUUTBIBATb NPU 0(hOpMIeHUH yueGHHKOB, H
B NepBYIO ouepelb Hal0 PaAMKaJbHO H3MEHUTh POJb HJJIOCTpA-
uud. Pucynku u ¢otorpacuu LOJKHBL GbITb TAaKHMMH, YTOGHI
B HUX SICHO «uyHTajsacb» ¢pusnuyeckas unes. [lo cyuectBy peub
HIeT O CO3JaHHH 3PUTEJNbHOrO psila, KOTOPbIA HMeJs Gbl He MeHb-
LIYI0 MO3HABaTe/NbHYIO H CMBICJOBYIO HAarpysky, 4eM TEKCT.

Co3aHHe 3PUTENbHOIO CMBICJOBOrO psiia — TPYLHOE AEeJO.
ABTOp PHCYHKOB [JOJIXKEH XOpPOUIO 3HATh (PU3UKY, u3Gerath H3-
JIMILIHEeH pa3BJ/eKaTeJbHOCTH, Korna (usuueckasi Haesi TOHET B
0o0M/IMH 3aHMMaTe/bHbIX JeTajiell. BMecTe ¢ TeM WJ/IIOCTpaLUU
JOJI?KHBI OBbITh TPHBJEKATeNbHbl, 3CTETHUHBI, BOCIPHHUMAaEMbl H
JIerko BOCIIPDOM3BOAMMBI y4eHUKaMH (CJoxKHas 3agauyal).

B npo6HoM yue6GHHKe 5 MpeANPUHUMAIO MOMBITKY COBMECTHTh
TEKCT U COOTBETCTBYIOILME PHUCYHKU. Dbino 6bl mosiesHo o6Gpa-
U1aTh BHHMaHHe YUeHHKOB Ha DUCYHKH, IPOCHTb pPacCMaTpUBaTh,
packpblBaTh CoJep:KaHHe, CMbICJ, CONPOBOXKAATL TeKCTOM. [lo-
Jie3Ho U obpaTHoe: yuuTb peGsAT OTpa)kaTb (HU3HUECKHe HIAEH
BbIPAa3UTEJbHBIM I'Da(UUYeCKUM CHMBOJIOM.

MHorue uaIOCTpaUHK TNPeACTaBAAIOT coboil 3amauu, MpU
35TOM [aHHble [Js1 peLIeHHst CJeAyeT IMoJydyaTb C MNOMOILUBIO
H3MepeHHH Ha HHX.

Pousib unsoctpauuil MoXHO 6blJ10 6Bl YCUJHUTE, CAENAB CTPO-
6ockonuueckue potorpaduu U HeGoJIblLIHE pa3pe3Hble KHUKEeUKH
B KayecTBe IMPHJIOXKEHUH K YueGHHKY [Js BOCIPOU3BEAEHHS
IBHKEHHUH B cTpobockonuyeckoM Bapuante. [Ipennaraem yuure-
JISIM, YMEIOILLUM pHCOBAaTh, NPUHATb yuacTHe B pa3paboTke rpa-
(uueckoro ocbopm/aieHUss yueOHHKOB U YPOKOB.

6. HakoHel, oyeBHIHBLIM M, BO3MOXKHO, IVIaBHBIM pe3epBOM
yJaydllleHus1 NpenojaBaHus QU3HKU SIBJISIETCS UCKOpeHeHHe BCH-
KMX NPU3HAKOB aBTOpuTapu3ma, Oypcel, wKoasipcrBa. bosee
Bcero Ji060H ueJOBEeK LEHUT yBaXKeHHe K CBOeH JIHUHOCTH,
ee HeNOBTOPUMOCTH U edMHCTBeHHOCTH. Oco3HaHUe cBoel camo-
LlEeHHOCTH KaX/IbIM YUeHHKOM, BbIsICHEHHe M HauboJee INOJHas
peasiu3auus ero crnoco6HOCTed — BOT Bhbiciias LeJb 00yyeHUs
M BOCIWTAHHS, U KaxK[Ablfl yuuTes]b, aBTOp yueGHHKa, PyKOBO-
JIUTe/b IUKOJBl AOJKHBI CJlefoBaTb 3TUM MNpuUHUMnaMm. CTonb
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Heo6xoanMasi HblHe pedopma cHcTeMbl 06pa3oBaHUsA BO3MOXKHA
TOJIBKO Ha OCHOBE T'YMaHHOIO NMPHHUMNA. DTO HEMPOCTO clesaTb
Mo MHOrMM MpHYHHaM, H NpexJe BCero BC/eJCTBHe HEroTOB-
HOCTH 0611eCTBEHHOr0 CO3HAaHUA K TakoH pedopme. ITonunHeHnue
JIMUHBIX MHTEpecoB OO6IleCTBEHHbIM MPOYHO YKOPEHHJOChb B Ha-
1IeM CO3HAaHHH, peaJu30BajoCh BO BCeX «MeJjouyax» ydebGHOro
npouecca: cTuje yue6HHKOB, YHH(PHKALHMH, JOBeIeHHOH MOUTH [0
abcypla, OTHOLUEHHSIX IIeJarorHuecKuX KOJIJIEKTHBOB H yde-
HUKOB. MHorue pe6siTa, He HMesl BO3MOXXHOCTH peaJsH30BaTh
ceGs1 B ILIKOJe, MILYT TAaKYl0 BO3MOMKHOCTb BHe ee H YXOAAT
U3-TIOJ BJIHSIHMSI yupeXXJeHHs, NMPU3BaHHOrO NMOMOYb (OPMHPO-
BAaHHIO H Pa3BUTHIO JHUYHOCTH. [lof0OHbIE OTHOLLEHHS He pelfKH
H B CeMbsiX, H pe6siTaM HHYEro He OCTaeTCsl, KaK CKPbITb CBOH
He «BOMCHIBaWllKecsi» B aTMOC(hepy BOCMHTATENbHBIX yUpexie-
HHH CTpeMJIeHHsl, NepeHeCcTH AylIeBHbIH MHUp Kyna-HUOYIb elle,
rae 6oJiblile yBa)KaloT HX JHYHOCTb. Kopoue roBopsi, BCce MHI C
YAOBOJbLCTBHEM IOeM M cJyllaeM OKyIxaBckoe «[laBaiite
BOCKJIHLATb, APYr JAPYIrOM BOCXHILATbCH...», HO MXKHTb Tak
HayyHJIUCb BPAL JH.

Mtue npeacTaBJ/sieTCsl, YTO NEPeCTPOUTb Bce OGILIECTBEeHHbIE
OTHOILIEHHSI, BCe AeTaJjH yueGHO-BOCIIHTATENbHOTO NpoLecca Tak,
uTO6b! B LleHTpe ero 6blja IHYHOCTb,— 3ajava TpyAHas, U 15 ee
pelieHuss notpefyercss He OJHO JeCATHJIETHE, €C/IH He CTOJeTHe.
Tak He GygeM MelukaTb M HauyHeM 3Ty palboTy CeroaHsi Xe.
Benb neno, KoHEYHO, He B H3MEHEHHH JIO3YHIOB H PYKOBOIASILILHX
YCTAaHOBOK, a B TOM, YTOObl BOIJIOTHTb MX B KOHKPETHbl€ BelllH
H nefcTBUsi. HekoTopble BO3MOXKHOCTH f1 yKa3aJ BhIllie H MOMbI-
Tajcs peaju30BaTb HX B TNpeasaraeMoM npoGHOM yueGHHKe.

II. CTPYKTYPA H COOLEP)XAHHUE YYEBHHKA

YuyeGHUK CONEPKUT LIECTb [/aB:
1. Beenenue

§ 1. UenuBek kak 3epkasno Mupa

§ 2. YTOYHUM NOHATHE «HayKa»

§ 3. Pusuka cpeau Npyrux Hayk

§ 4. Mogenu ten U sBaeHHH. MartepuaJsibHasi TOuka

§ 5. O s3bike BoOOIe U fI3blKe (PU3UKH B yacTHOCTH. DPu3n-
yecKHe BeJMYHHbBI

§ 6. Kak Ilpupona mnpeBpaitaercsi B uucia H (HopMyJibl
(06 H3MepeHHH, NOTPELIHOCTH H OTPAHUYEHHOCTH HalllMX 3HAHHH)
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§ 7. ®u3uka U mMaTemMaTHKa

§ 8. IlpocTpaHCTBO U BpeMsi — CcaMble OCHOBHble U TaHHCT-
BeHHble MOHATHA (HU3HKH

§ 9. OTHOCHTENBHOCTb MeXaHHUYECKOTO ABHXKEHHS

I1. Kunemaruka

§ 10. IlpsamonuHeliHble © KPHBOJIMHEHHbIE [BUXKEHHS

§ 11. Ilpofinenusntit nmytb. [lepemerieHue

§ 12. Kak usyuatb nsukeuune. PaBHomMepHOe U HepaBHOMep-
HOe JBH)KeHHe

§ 13. CkopocTtb

§ 14. YckopeHHe — 3TO CKOPOCTb M3MEHEHHSI CKOPOCTH

§ 15. PaBHOYCKOpeHHOe ABHIKeHHE

§ 16. Ilepuonnueckue OBHXKEHHS

§ 17. CBo6onHoe najseHue

§ 18. [IBuxkeHue mo mapaboJie

§ 19. 3ameyaHus K pelleHHIO 3anay

§ 20. Mtoru u Bompoch

II1. dunamuka

§ 21. OcHoBHOe MoJOXKeHHe AHHAMHKH
§ 22 Tleprnui#i 3axoH HbloToHa

§ 23. Bropo#t 3akoH HeloToHa

§ 24. Tperuit 3akoH HbioToHa

§ 25. [IpHHUMI OTHOCUTENBbHOCTH

§ 26. Mtoru u Bompocsl

IV. Cuabl B Mexanuke

§ 27. O npupode cua U cnocobax UX U3yueHHS

§ 28. 3aKoH BCEMHDHOTO TATOTEHHS

§ 29. JIBuxxeHue Tesa MOA AeHCTBHEM CHJIbl THAMKECTH
§ 30. Cuna ynpyroctu

§ 31. Bec Tesna

§ 32. Cuna Ttpenus

§ 33. HUrtoru u Bompochl

V. 3akoHbl coxpaHeHus

§ 34. CoxpaHeHue — onopa B OLIEJOMJSAIOLIEM Xaoce CO-
6bITHH

§ 35. 3akoH coxpaHeHHs HMAYJbCa

§ 36. Kunernueckasi sHeprusi. MexaHnuueckas pa6ota

§ 37. Pa6ora cuabl TSKECTH M MOTEHLMAJbHAA SHEpPrus

§ 38. 3aKoH cOXpaHeHHsI MeXaHHUECKON 3HepTHH
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§ 39. 3akoH coxpaHeHHd MOMEHTa KOJIHUeCTBa JBHXKEHHA
(MoMeHTa HMMyJbca)
§ 40. HUroru u BOmpocol

VI. Hekotopble 3apaun MexaHHKH

§ 41. IIuHamuKa paBHOBeCHs (cTaTHKa)
§ 42. Iunamuka koseGaHui

§ 43. MexaHU3Mbl U MalIUHbI
3akmaouutesnbHoe caobo C. M. Basusosa

Ha ¢opsanax yueGHHKa pa3MelleHa LUKajsa BpeMeHH, Ha
KOTOPOH yKa3aHbl TOJibl XH3HH H JOCTHXKEHIIs JIIOJeH, yoMUHae-
MbIX B KHUT€, 1AThl MOSIBJEHHS 3HAYHMBIX TEXHUUECKHX H306pe-
TeHHH, BaXKHeHllKHe CcOLHAaJbHble COOBITHS.

Kaxnplit maparpad paséut Ha tpu uvactu (I, 11, 1I1), coot-
BETCTBYIOLHE TPEM YPOBHAM H3yueHHs1 QU3UKHU (MPHHLHKI Jese-
HHA Obl1 ykaszaH Bollwe). O6bem naparpadoB pasndueH, Tak
KaK Becb MaTepHaJ, OTHOCALLMICA K AAHHOMY BOMpPOCY, MOMe-
LleH B OJHOM maparpade noi OJHUM 3aroJOBKOM (Hampumep,
§ 15. PaBHoyckopeHHoe aBHXeHHe). [IpaBoM yuuTesnss ocraercs
pacrnipeflejieHde MaTepuaJsa naparpada Ha onpeejeHHOe KOJH-
4eCTBO YPOKOB B 3aBUCHMOCTH OT YPOBHS MOJATOTOBKHM U yueGHBIX
HaBbIKOB KJjacca. Kaxaasi MbICIb 3aKpenysieTcsi pelleHHeM
IBYX — MSATH TeOpeTHUeCKHUX, NMPaKTHUEeCKUX M JaGopaTopHBIX
3anau. Takoe jesneHHe 06JIerYUT BaM pasMellleHHe MaTepHaJa
M0 ypOKaM, a Y y4allHXCsl COXPAHUTCS llesbHOe BreyaTjeHHe O
JNlaHHOM BOIMpOCe MEeXaHHKH.

TexkcToBOH psl CONPOBOXKAAETCH 3DUTENbHBIM (B OCHOBHOM
rpacduyeckiM), KOTOPbIH PaCMoJIOXKeH Ha NoJsAX cTpaHuubl. Kax
[asi MbICJIb OTPakeHa rpaHuyeckKUM CHMBOJIOM, 4YTO, N0 MOEMY
MHeHHI0, 06JlerydT MHOTHM yuyallUMCsl BOCHDHSTHE HjeH.

O6cyauM HeKOTOpble 0COGEHHOCTH CTPYKTYPHI, OTJHYAIOLIHE
NaHHbIA yuyeOHHUK OT NPYTHX.

ConeprkaHue NepBOH IJ1aBbl 3HAUUTEJBHO OTJIHYAETCS OT Tpa-
INUIIMOHHO NMPHHATOTO B CyLIeCTBYIOUIUX ydeGHUKax. Mue mpen
cTaBJsieTcsl, YTO B 6@30BOM Kypce LUKOJBbI, KOr1a yYeHHK Haxo-
JIUTCSI B COCTOSTHHM BbI6OpA, caMoonpeeseHusi, pacckas 06 ucTo-
Kax HaykKH, O TOM, «OTKyJa UTO B35J10OCb», 0 (OPMHPOBAHUH
Hay4yHOr0 MHPOBO33DEeHHs, O CPaBHEHHUH Pa3HbIX METOJOB [103Ha
HHSI NeHCTBUTEJbHOCTH JAaCT YMY M UYBCTBAM yueHHKa GoJblile,
yeMm dopmasibHOe coobLeHHe 3aKOHOB, MPOUCXOXKAEHHE U H3J0-
JKeHHe KOTOPbIX Ha 0COOEHHOM H YHHKaJIbHOM si3blke (DH3UKH TaK
M OCTaeTcsl HesiCHbIM.

HayuHbl#i MeTOL MOJIOA, eMy «He CTyKHYJo» ewe U 500 JerT.
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Heuero u cpaBHMBaTbh C APYrHMH criocob6aMHu NMO3HAHHA (METO.
npo6 H own6oK, MU(DOJOrHs, XyA0XKeCTBeHHOe TBOPUYECTBO), KO-
Topble peGEHOK OCBaMBaeT C CaMbIX MEPBbIX LIAroB MO 3eMJe.
HayuHblil MeTOL C ero cTpeMJieHHeM K HcuepIbiBalolleld CHOCTH
NOHATHH, 6e3ycJOBHBIM NPHOPUTETOM OMNbiTa Ha BCeX 3ITamax
HCCJIeJoBaHUsl, BBICOKOH cTeneHblo (ypoBHeM) 0606LieHHH, He-
NPHBBIUHBIM (M YHUKaJdbHbIM) s3blKoM 3a 200—300 JeT He cran
6J11Ke OGbIIEHHOMY CO3HAHMIO, U MO3TOMY €ro HYXXHO o0bsc-
HAITb, TOJIKOBATb.

[TosesHo nokasaTb poACTBO MeTOLOB NMo3HaHHs. Benb B ¢du-
3HKe ecTb BCe, 4ToOGbl OHa He KasaJjacb peGsATaM «HCTHHOH
CBbille»,— CBOA MH@oJorusi, Oe3ynep:KHblil B3jeT (aHTa3uH,
CPOLHM BJOXHOBEHHIO XYLOXKHHUKOB, UHCTO NMPaKTHUECKHE CIIOCO-
6bl mo3HaHusA (MeToA Npo6 M olwH60K). BarkHo, uTO6bl QH3HKa
npeacTaBasa XKHUBbIM pa3BUBamoUlUMcs o6pa3oBaHHEM, POIMB-
LIUMCSl B Tylle O6bIYHON AesATeJbHOCTH OGBLIUHBIX JIOLeH.

A pa3sBe MOXKHO OCTaBHTb BHE IPOrpaMMbl Pa3roBOP O MOJEJH
TeJl WU SIBJIE€HHH, eClH BO3MOXKHO ONHCaHHEe MOLENH U TOJbKO
MOJIeJIH, €C/IM Mbl MbICIHM MOJEJSIMH, eCJIM HCuephblBaloLlee I10-
HUMaHHe W OMNHUCaHHe JIOObIX CaMblX «IPOCTEHbKHUX» SIBJEHHH
MPUHUHUIHAABHO HeBO3MOXKHO? [ToMHIO, Kak BO3MYTHJICS OJMH
MOJIOAOH yuYHTe/b, YyCJAbIIIAB OT ONBITHOrO YYHTeJsl, UTO PaBHO-
nepeMeHHOTO JBH2KeHHS He cyllecTByeT. [IpuunHa 3a6JyxaeHus
MOJIOAOTO yuHTeNs siCHa: OH He UMeJ cjaydasl y3HaTb, 4TO Ompe-

JeleHue a=-const, al|vy OTpaxkaeT HIeasbHYIO CHTyalHMIO, a
peasibHOe IABHXKeHHEe MOXKHO HAEHTH(PHIHMPOBATL C 3TOH HIeab-
HOH CXeMOH TOJIbKO C ONpefeseHHOH MOrpelHOCTbIO.

W3 npenblayumero sicHo, 4To HeO6XOJHMO MO3HAKOMHUTb yde-
HUKOB C OLEHKOH NOrpetIHOCTH XOTs Gbl B MPOCTEHHIEM BapHaHTe
(I ypoBeHb), HHaue TepsieT CMbICJ UHTEpIpeTalllusl Pe3yJbTaToB
nabopaTopHblXx pa60OT M NpOBeleHHe pacyeTOB MpPH pelleHHU
3anauy (OKpyrJeHue OTBeTa).

Mup peasibHbIX SIBI€HHH U MHP HAeaJbHbIX (GHU3HUECKUX MO-
Jenell MHOTHMe Y4YeHHKH BOCIHDHHUMAIOT oTHes]bHO. [lo-moemy,
3TO CBfI3aHO MpeXJe BCero € TeM, YTO TPYNHOCTH si3blkKa MpH
ONHUCAHUH PU3HYECKHX MOJesleH NOrJIOL AT BHUIMaHHe YUeHHKOB
H Ha yCTaHOBJIEHHE COOTHOIUEHHS] MEXAY MOJEJbI0 H peaJb-
HOCTbIO He ocTaeTcsl BpeMeHH. UTOOb! 0TYACTH NMOMOUYb YUeHHKAM
NpeosoJeTh 3TH TPYAHOCTH, B MEPBYIO IM1aBy BKJIOYEHbl pacckKa-
3bl O fA3blKe BOOOIlLEe U A3bIKe (PU3HKHU B YACTHOCTU U O CBA3H (H-
3ukd u matematuku (II u IIl ypoBHu).

B nanbHeliuiem, Npu H3yueHHH OTAEJNbHBIX Pa3[e/loB MeXaHH-
KH, BCe YIIOMSIHYTble 0CO6@HHOCTH (DHU3HUKH U ee SI3blKa HUJJIOCTPH-
PYIOTCST KOHKPETHbIMU NpHMepaMH.

3aMeTHO yBeJlHueHa 10J151 KHHEMATHKH. DTO BbI3BAHO CJEAYI0-
LIHUMH COOOpaKeHHUSIMH:
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a) OpH H3yueHUH KHHeMaTHKH MPOHCXONMT MEpBOe, M0 Cy-
LIIECTBY, «CTOJKHOBEHHE» yUalLHUXCH C MaTeMaTHYeCKHM OMHca-
HHEM MpPUPOLBI, M BPSN JH CTOUT SKOHOMHTb BpeMsi, UTOGBI
HCcueprbIBaolLe NPOAEMOHCTPHPOBATb, KAKMM 06pa30M MPOHCXO-
IHT «IpeBpalleHHe» MPUPOAbl B 3HAUKH, CHMBOJIbI, YHCJA;

6) KMHEMAaTHKYy I10/1e3HO HaCbITHUTb (DPOHTAJbHBIM 3KCIEpPH-
MEHTOM OT TMepBOro luara A0 MOCJefHero, BCce CBeleHHs, Bce
onpefesneHUst U BBIBOABI JOJIXKHbBI CJIe[IOBATh U3 OMbITa (M TOJNBKO
M3 ONbITa), KOTOPBIH NMPOBOAAT CAMH YUEHHKH; YBeJUUEHHE AOJH
3KcrepHMeHTa TpebyeT BpeMeHH;

B) B Kypce KHMHeMaTHKH 3aK/alblBalOTCs OCHOBbI s ¢op-
MYJIUDOBKH OCHOBHbBIX BOMPOCOB AHHAMHKH, CKaKeM, IPH aHaJHU-
3e OTHOCHTEJIbHOCTH CKOPOCTH H YCKOPeHHs; TaKasl ponegeBTHKA
yBEeJHUHBAET BPeMsi Ha M3yuyeHHe KHHeMaTHKH, HO o6ecreuynBaeT
LIeJIbHOCTb Kypca M obJieruaer NOHMMAHHE B JaJjbHEHIIEM;

r) KMHEMaTHKa HCIO/b3YyeT BeCb M3BECTHBIH LIKOJbHHKY Ma-
TeMaTHUecKuil annapart: anre6py, reoMeTpHio, TPHTOHOMETPHIO,
apu(®MeTHKy BEKTOPOB, B TOM YHCJ/e U HELOCTATOYHO U3yueHHbIH
Ha ypoKax MaTeMaTHKH, U YUHTe/ll0 QU3HKH BoJIeH-HeBoJIeH MpH-
XOOUTCS 3a/lepKUBATbCS HAa BOMPOCAX MaTeMAaTHKH; B 3TOM HET
HUYEro CTPaLIHOTO, AJS MEXIIPEIMETHBIX CBsI3ell 3TO Ja)Ke XO-
poio, HO TpeGyeT NONOJHHTENBHOIO BpeMEHH.

Takum o6pa3oMm, yBe/lHUueHHe NOJY BPpeMEHU Ha KHHEeMAaTHKY
0o6GbsicCHSIETCS] He MeXaHHM4yecKHMM MpubaB/eHHeM 4acoB, a Ie-
peocMbIC/IeHHeM ee 3HaueHHUsl B Kypce MeXaHHKH B MO3HaBaTeNb-
HOM M yueGHOM acneKkTax.

[Cnaeel [II—VI npencraBasiioT TpagULUOHHBIE KYpC MeXaHH-
KU 10 06beMy, COAEPKAHHUIO U CTPYKTYpe, Pa3Be 4TO HEKOTOphle
MOHSITHST BBOASATCS HETPAAMLUOHHO (KHHETHYeCcKasy M MOTeHLH-
ajJbHasi SHeprus M Ap.), TaK KakK cTporas JIOTHKa Kypca Ha
LIKOJIbHOM YpOBHE HEBO3MOXKHa (M, Ha MOH B3IVIsi, He HYXKHa).
Benb v B uCTOpHH (PH3HKH NMOYTH J1I060H Liar Brnepel Gbli CBsi3aH
KaK pa3 ¢ HapylLleHueM JIOTHKH, AOraikoH, u pebsiTaMm IMOJE3HO
06 3TOM Yy3HaTb.

MHoroypoBHeBbIl XapaKTep M3J/I0XKEHHsI MeXaHHKH Kacaercst
He TOJIbKO OTAeJbHbIX naparpados, HO U ueabix raas. [locien-
HIOIO, LIECTYIO [V1aBy CYMTAlO0 BO3MOXKHBIM aJpecoBaTh yUeHHKaM,
u3yuamouM ¢usuky 6GoJsee ray6oko, Ha II u IIl yposHe.

[TockosibKy B [aHHOM YyuyeOHHKe NMpeLNpHHSTA MepBas MO-
NbITKa BBEJEHUS] MHOTOYDOBHEBOTO OOYUeHHsl, CKaxy elle He-
CKOJIBKO CJIOB B 06G0CHOBAHHE 3TOH HIeH.

MHorue roabl, HaunHasi ¢ peOpMbl, CBA3aHHOH C UMeHaMH
U. K. Kukouna u A. H. Konmoroposa, He yTuXaer Crop 0 cojep-
KaHuM ob6paszoBaHus. Kakum gousxeH 6biTb 6a30Bbli MHHHUMYM
conepxanusi? Kak obecneunts auddepeHupoBatHoe obyueHue
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B YCJIOBHSIX MacCCOBOH LIKOJIBI H OCOGEHHO B ropojax M cejax,
rie HeT APYrMX HCTOYHWKOB INOJyuyeHHs HH(OpMalHH, KpoMme
yuyeGHHKA U yuUTens?

Copep:KaHue MeHSIIM TO B CTOPOHY YCJOXXHEHHs, To obJer-
yeHust (opManbHBIM HCKIIOueHHeM psjfa Bonpocos). Cefuac
«MasiTHUK» KayHYJCcsl KaK pa3 B CTOPOHY YIPOILEHHs, HO He BO3-
HUKHET JI1 CIIYCTsI HEKOTOpOe BPeMsi BONPOC O HalleM OTCTaBa-
HHH OT MHPOBOrO YpOBHS?

EcTb eIMHCTBEHHO BO3MOXKHbIH B CErofHSILIHUX YyCJAOBHAX
CrMoco6 MoNbITaThCs YAOBJAETBODUTbL CaMble pasHble BKYCHI U IO-
Tpe6GHOCTH pebsAT, He OTBJeKas BHUMaHHE TeX, KoMy (QH3HKa
BIIOCJIEICTBHH He NOHANAO6HUTCS, U He Tepssl CIOCOOHBIX YUEHHKOB,
KeJawiuux riay6oko usyuyaTb npeamet. [as sToro caengyet B
paMKax OJHOTO yuyeGHHKa H3J0XHUTb Marepuas C pasHOil cTe-
neHblo ryGUHbBL U AaTb pe6saTaM NpaBo BbIGMpaTb NOCTYNHBIH
KaXXJ0My ypoBeHb. [1pu 3TOM U yue6GHHK, U CTH/b 3aHATHH LOJXK-
Hbl CTUMYJHPOBATb YYEHHKOB K CaMOCTOSITeJbHOMY NpHoGpeTe-
HHIO 3HAHUH — HauboJjiee TNMPOAYKTUBHOMY crnocoby obyueHus.

Jlyuire Bcero, ecay yueHHKH 6YLyT MPUXOAHTb Ha YPOK MOJ-
rOTOBJIEHHBIMH, H3yUUB MaTepHaJ 1o yueGHHUKY, NpoLenaB Heob-
XOLUMble yhnpa)KHeHusi Aoma. Torpa co6CTBEHHO YPOK MOXKHO
NOCBATHTb JUCKYCCHH, NPOSICHEHHIO TOrO, UTO He YJaJ0Ch NOHATH
CaMOCTOSITE/IbHO, BBINOJHEHHIO JlabopaTOPHBIX paboT, AOMOJNHH-
TeJIbHbIM yIPa*KHEeHHUAM, KOHTpoaio. Ha o6bluHbBIX 3aHATHAX IO
CTaHJapTHOH NporpaMme yuyuTeJIO He Bcerja ylaeTcsi BOBJeUb
BCEX yuallUXCs B NPOAYKTHBHYIO AMCKYccHIO. CaMOCTOSITe/bHbIH
BBIGOD yueHHKOM (rocje coBeTa ¢ pOAHTe/sIMH) YpPOBHsSI ofyue-
HUS1, HECOMHEHHO, TIOBbICHT OTBETCTBEHHOCTb PeOAT, HX 3aHHTepe-
COBAaHHOCTb B NpHOGpeTeHUH 3HAHHUH N0 U36paHHOMY MpeLMeTy.
YuuTenio npolle OpraHu3oBaTh JUCKYCCHIO B TaKOH ayIdUTOPHH,
rfe caMocTosTelbHasi ydye6a TI0J0:KEHa B OCHOBY OOYyueHHS.

CoOTBeTCTBEHHO MeHsleTCsl U poJb yuuTenss. Ero 3agmaua —
COBETOBaTb, OPTaHU30BLIBAaTb, HANPAaBJSATh, HO He NPUHYXKAATD,
3aCTaBJAATb H HaKasblBaTb. TakKas poJib yuuTessl JeK/JapHpoBa-
Jlach 1aBHO, HO yCJOBHS [esITeNbHOCTH (yHHUdHKaLus ob6paso-
BaHHSA) BBIHYXKJAJH €ro UCMNoJb30BaTb aBTOPHTAapHbIE METOXBI.
Otkas orT yHHUHKALHH HEOOXOAMM, eCclH Mbl LeHCTBUTEJbHO
CTaBHM 3ajJauyy BOCHHTaHHs CBOGOLHOrO uesoBeKa. YIpoLleHHe
IJIsT BCeX WJIM YCJOXHEHHe AJIsT BCeXx PaBHO He NaAyT HHYero
xopoiuero. OrpoMHOMY pasHOOGpa3Hio JIHYUHOCTEH, UTOOBI OHU
pasBHBAJIUCh, HYKHO laTb TaKoe XKe pPasHoo6pa3ue BO3MOXKHOC-
Tel, UHaye pa3BUTHUsI He OyIerT.
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II1. O JIABOPATOPHbIX PABOTAX

Uem ¢usuka caoKHA O yyallUXcsA? BblCOKUM ypOBHeM
abcTpakuuH, pasymeercda. TosIbKO MaTeMaTHKa, NPaKTHYECKH
BOBCe He CBfI3aHHas C JeHCTBHUTENBHOCTbIO (B CO3HAHHH yYeHH-
KOB), NMPEBOCXOAUT (U3HUKY B 3TOM OTHOlleHHH. M 3aMeTbTe, K
MaTeMaTHKe, COrMIaCHO HCCAeNOBAHUSAM TCHXOJOTOB U COLMOJIO-
roB, yUeHHKH OTHOCATCSA Jly4lle, CTaBAT ee Bbllle B LIKaJe NpecTU-
Ka IKOJNbHBIX npeameToB. [louemy?

OTBeT nmpocT: nepel LWIKOJbHHKOM, H3ydarowuM QHUIHKY, MO-
CTOSTHHO BO3HHMKaeT 3ajiaua yCTaHOBJEHHSI COOTBETCTBHS Healb-
HOM cXeMbl (MaTeMaTHKH) U JeHCTBHUTEJbHOCTH. YUEHHK AOJXKEH
«BHJIETb» B OKpPYy2KalollleM BeKTOpbl, GOpMYJibl, CXEMbI, HHAUE €0
3HaHHe HACTOJbKO (POpMaJ/bHO, YTO HEMYAPEHO NOTEPSATh K HEMY
BCSKHU vHTepec. B mMaTemaTtuke 3Ta mpo6Jjema CHAUMaeTcsl: eCTb
00BEKTHI, €CTb NpaBuJ/a onepaudil C HUMH; [OJyuyaeTcss XOTb
M TPyAHasi, HO Hrpa, CMbICA KOTODOH MOHSTEH yueHHKaM.

YKka3aHHYIO TPYLHOCTb NIPH H3yUeHUH HU3HKH MOXKHO NPEoao-
JIeTb, €CJIH BCe pPe3yJbTaThl yyallidecsd 6yAyT MoJydyaTb U3 ONbITA
¥ TOJIbKO M3 Hero. Hy»HO Tak nepecTpouTb Kypc QU3HKH, UTOOBI
VUEHHKH CaMH MNPHUULIM K BBIBOAY O BO3MOXHOCTH M Heo6Xxo-
auMocTd onucaHus [lpuponabl ¢ noMmouibio MaTeMaTHKH, CaMH
«H300pesin» sI3blK (DH3UKH, MPOLLIHM BCe CTyNeHbKH abcTparupo-
BaHHUS BIJIOTb A0 CaMbix BblCOKHX. Co3gaHue Takoro Kypca —
neso 6auxkalero 6yayllero, a Noka MOXHO MOUTH CJIeAYIOUIUM
OUEBHJHbIM NYyTEM.

C/ienyeT 3HAUHTEJLHO YBEJHUHTh L0110 1a6opaTOpHBIX paboT
camoro pasHoro Tuna. B o6cyxxnaeMom yue6HUKe sabopaTopHbIe
paboThl He BblAeJeHbl B OTAe/bHbIA GJIOK, a BK/IOYeHbl B KaHBY
MaTtepuaJsia Ha paBHBIX C 3a/la4aMH TEOPETHUECKOro CoOAepKaHHA.

Hapsiny ¢ TpaauUHOHHbIMH pa6oTamH, TpeOYIOLIMMH CTaH-
JNapTHOTO LIKOJbHOTO 060pYyNOBaHMsA, B KYpPC BKJ/IOUEHBl U TakHe,
KOTOpble KaXAblil YyUEHHK MOXeT BBLITOJHHTb A0Ma C MOMOILbIO
noapyuHblx cpeacts. IIpoBeaeHne na6opaTopHblx paboT LOMKHO
ObITh He 3MM3040M B yue6GHOM rpoliecce, a HeMpeMeHHOH U MOoCTO-
SHHOH cocTaBJsiloUlel, B TOM uMcae U JoMalHux 3anaHui. Co
BpeMeHeM Mbl pa3paboTaeM CHCTeMYy KClepHMeHTaJ/bHbIX 3ala-
HUH Tak, yToGbl BeCb LIKOJbHBIA 3KCIEPUMEHT NepeMeCTHTb Ha
napTy yueHuKa H ero paboyH# cTON AOMa, uTOObl INOJOXKHTb
ONMBLIT B OCHOBY 06y4yeHHsl He Ha CJOBax, a Ha JeJe.

Hymalo, mosie3Ho HeCKOJIbKO 0c/1aGHThb XeCTKHe TpebGoBaHHs
K ocopMJieHHIO 1a6opaTOPHbIX paboT (OTAesbHble TeTpalH, CTaH-
naprtHasi ¢opma, BCeBO3MOXHble NMOJYEePKHBAHHMA H T. I.), CO-
CpeloTOUMB BHHMaHHE YYEHHMKOB Ha TIJaBHOM. A rjaBHoe —
SICHO BHIETb lieJb, HAMETHTb NYTH ee [NOCTHXXeHHs, H3bexaTb
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rpyObIX MPOMAaxoB H NMPaBHJILHO OLEHHTb JOCTOBEPHOCTb Pe3yJlb-
Tara.

Llesb pa6oThl, peanu3aliio LeIH H BO3MOXHbIE IPOMAXH TO-
JIE3HO OOCYIUTh KOJIJIEKTHBHO [10 BHIMIOJTHEHHS paGoThl, @ yXKe [pH
BBINOJIHEHUH TIOCTOSAHHO BO3BpalLlaTbh K HUM MbICIb pe6aT. Torna
pabota He NpeBpaTHTCA B MeXaHHYECKOe [efCTBHE MO 3apaHee
paspabGoTaHHOMY Y NpelJOXKEHHOMY MJaHy, a GyleT MOHCKOM,
paboroit Mblcnu. MIMeHHO Mo3TOMY B yueOHHKe 5 He 1Al JeTallb-
HOro MJaHa, a JHLIb HaMedalo X0J paboThl B CaMblXx OGUIUX Yep-
Tax W TpefynpeXxJald O HEeKOTOPbIX BO3MOXXHBIX MPOMaxax.

OueHka NOrpelHoCcTH, AOCTOBEPHOCTH pe3y/bTaTa — TPYA-
HbIH TBOpuecKHi npouecc. O6bIUHO YUEHHKH, €CJIH HX ClpallKBa-
10T 006 3TOM, OTAeJbIBAIOTCA caKpaMeHTaabHbIM: «[IpuGopel He-
ToyHble». HyXHO 06bACHUTbL pebsatam, 4yTo 6€3 OLEHKH LOCTO-
BEDHOCTH pe3yJibTaTa 3KClepHMeHTaJbHas pa6oTa Booblle JH-
lIeHa CMBICJIa, YTO OLEHKa MOTPeLIHOCTH — AeJO TBOPYECKoe,
HecTaHJapTHOe, 3aBUCsLIee U OT KauecTBa NPUOOPOB, U OT NPO-
Lecca H3MepeHHsl, Yucjia pe3yabTaTOB H OT MHOIOTO ApYroro.
Hapgetoch, 4To Mbl HeHaBA34YMBO NMPUYUHUM pe6AT K HeobOXoIu-
MOCTH OlIeHKH [OrPelIHOCTH Yy»Ke B INpOINeJeBTHUeCKOM Kypce
VII—VIII knaccos, KoTopbli ceiluac co3jaercs.

B o6cyxnaemMom yueGHUKE 3TOMY BOMpOCY nocBslleH § 6, k
KOTOPOMY HY2KHO MOCTOSIHHO OTCbLJ1aTh YUEHHKOB MPH BBITNOJHE-
HuM JabopaTopHbix pa6oT. Ha | ypoBHe MOXXHO OrpaHHYHTbCA
MOTPEIIHOCTbIO CUHTHIBAHUA (TOJIOBHHA lieHbl JeJeHHs), JHIIb
yMOMSIHYB O NOTPELIHOCTH, CBA3AaHHON C NpoUeNypOl H3MepeHHs .
Ha II u I1II ypoBHsIX HYy>KHO 1aTb npeicTaBaeHHe 06 abCOMOTHOH
U OTHOCHTEJIbHOH MOrpeltHocTH U 6oJiee riyb6oko o6pabaTeiBaTh
1 06CyXAaTb pPe3yJbTaThl.

[lpouenypa OLEHKHM MOTpelIHOCTH MOAPOGHO o6CyxKIeHa B
MeToaUYecKol sutepaTtype (Hanpumep, Teftnop k. Beene-
Hue B TeopHwo omub6ok.— M.: Mup, 1985; ®PcTtucos B. A.
OueHKa TOYHOCTH H3MepeHHs B Kypce (hH3UKH CpeJiHeH HIKOJbl. —
M.: Tlpocsemienne, 1992).

Yuutens ¢GU3HKH NMO-pasHOMY BKJOYAIOT JabopaTopHbIe pa-
60Thl B KAHBY TeMbl, Uallle BCero B ee 3aBepliarowuil stan. Bpan
JIM 3TO ONpaBaaHo AJid Bcex pa6oT. B kHure nabopatopHble pa6o-
ThI U ONbBITH! «IPUBSI3aHbl» K TeM (pparMeHTaM TEKCTa, rle HX Bbl-
NOJIHEHHe YMEeCTHO M B MAaKCHMaJbHOH CTelneHH CrnocoGCTBYET
NMOHHMAHUIO U 3aKpellyleHHI0 MaTepuana. Takol mopsigok, pasy-
MeeTcsl, He €NUHCTBEHHO BO3MOXKHbIH, M yuHTeNb BIpaBe caM
onpeleNATb IJaH M3yueHHS] TeMbl BO BCeX [eTansiX, JHIIb Obl
3TOT nJjaH obecrneuus ycrnex o6ydyeHHs.

IToapo6Hee comep:xaHue nabopaTopHblx paboT pPacCMOTPHM
Npy aHa/lM3e OTJe/bHbIX TJaB.
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IV. O 3A0AYAX

[Ipo6GHublli yueGHUK HaCbIlleH 3ajadyaMH CaMOro pasHoro
cofep:KaHusi. B OcCHOBHOM 3T0 3afauu AJ151 06bSICHEHHS U 3aKpel-
JIEeHHA KOHKDETHOH MBbICJIH, H3JI0OXKEHHOH B IpelllIecTBYIOLIEM
ab3aue. Menblue 3anay o6obuiaoUlero xapakrepa, B pelleHHH
KOTOPBIX HCIIOJb3yeTCsl BeCb MaTepuasJ TeMbl HJH HECKOJbKHX
TeM. 3ajauy TaKoro THIA MHOTO B H3BECTHBIX 3aJauyHHKax
H. Y. T'onbndapba, B. I'. 3y6oBa u Apyrux, Tak 4to 3TOT HEAO-
cTaToK yueGHHKaA JIerko KomneHcupyercs. Kpome toro, paspaba-
THIBAIOTCSI KOHTPOJIbHBIE TECThbl MO OTAEJbHBIM TeMaM H BCeEMY
KypCy MeXaHHKH, colepxKallHe 3aJaHHsi 060OLIAIOLEro THMa.

ConepxxaHue 3ajau B JefCTBYIOLHX yyeGHHKAX HYXKAaeTcs,
Ha MOH B3I/, B Cepbe3HOM MepecMoTpe. B ponosHeHue K
n. 4 paspena I, roe yxe wa o6 3ToM peub, N06aBaio Cleny-
IolLee.

3agauu G6yayt paboTaTbh HA €JHHCTBO CXE€Mbl U J€HCTBUTENb-
HOCTH B TOM Cjlydae, €CJIM COJlep:KaHHe UX CTPOUTCS Ha mMaTepHa-
Jie MOBCeIHEeBHOH XHU3HH yueHUKOB. Hy:XHO oToGpaTh Te siBJje-
HHSI, TPAKTHYECKHUH CMbICJ KOTOPBIX XOPOLIO YCBOEH YYeHHKaMH
B MOBCEJHEBHOCTH: ABHKeHHe (Xombba, 6er) yesoBeKa H XKHUBOT-
HBIX, NMepeMellleHHe MpeMeTOB, CIOPTHBHBIE HIPBl W YHpaXKHe-
HHS, UUPKOBble TNpeNCTaBJIeHHs, MUCbMO M T. M. 3aKOHbI
MeXaHUKH, MO CYILLeCTBY, HHTePHODU30BaHbl B MBIILIEUHOM
JBHXKEHHH, M OCTaeTCsl JIMIIb NePeBeCTH HX Ha YpPOBEHb CO3-
HaHHUs.

TpyasocTb B TOM, 4TO peaJsibHble ABHKEHHS LaJleKH OT (PU3H-
YecKHX MoJeJsieH, cojep:KaT MHOTO NMPHBXOAAIIUX (HaAKTOPOB (B
OCHOBHOM H3MeHeHHe KO3h(dHILHEHTa TPEeHHSsI, XKECTKOCTH H 0CO-
OGeHHOCTH, CBSI3aHHbIe C Te€M, YTO Tesa He SIBJASAIOTCA MaTepHalb-
HBIMH TOYKaMH). MIX onMcaHHe B «UHCTOM BUAE» (X = xo == vl HJIH

at?
x=xo—|—voti7 NPUBOAMT K 3HAUHTEJIbHBIM MOTPELUHOCTAM B

NpeacKa3aHHsiX, KOTOPbIE YUeHHKH cpa3y 3ameyaloT. BmecTo Toro
UTOGbl OOBACHHTD CMLIC/ Pa3JIMUUi U TEM CaMbIM €llle K elle pas
TOJIKOBaTh CyTb (DH3MKH, Mbl NpeAJaraeM yuyeHHKaM Haeasu3u-
poBaHHbIe U JaJjleKHe OT HX [IOBCEJHEBHOUN NPAaKTHKH MOJEJH, CHH-
}Kasi ypoBeHb HHTEpeca M 0T1alisia (PU3HUECKOe 3HaHHE OT pealib-
HOCTH.

Mo2HO NOUTH ABYMS NyTAMH B noa6ope 3ajay Ha OCHOBe
MaTepHaJia MOBCeLHEeBHOH NMPaKTHKHU: 0TOOpaTh siBJeHUs, HauG6o-
Jee 6JIM3KKe K MOJeJH TOrO UJIH HHOrO ABUXKEHHS, H CHelHaNbHO
aBaTh 3ajayH, [LJsI KOTOPbIX MOJeJb MOCTPOUTb TPYAHO, YTO-
6bl pacxoXx[eHHe peallbHOTO pe3yJbTaTa M NpelcKas3aHus Ha OC-
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HoBe (hopmyJibl 6blIO MOBOAOM Anst AucKyccHu. W To u mpyroe
noJie3Ho (BTOpoe — B Mepy) H HCIOJb3yeTcsl B yueGHHKe.

Bo mHoOrux 3agauax 40CTaTOYHO JIHIIb OUEHKH 3HAUEHHS TOH
HJIM MHOH BesqHuMHBL. Ha 3TO HYKHO 06paTHTb BHUMAHHE y4YeHH-
KOB M 00513aTe/IbHO NMOJYEPKHYTb POJb (PU3HKH KaK MyTEeBOAHOH
HUTH B NPAKTHUYECKHUX HCCAEOBaHUAX, B TeXHHKE, Ile OCHOBHOM
No3HaBaTe/bHbIH METOA — MOJEeHpOBaHHUE.

Ilpy mosyueHUH KoJIMYeCTBEHHBIX Pe3y/bTaTOB CJelyeT Ipa-
BH/IbHO OKPYIJISATb OTBET, OPHEHTHUPYSCh Ha KOJHYECTBO 3Haua-
1WHUX UHGD B HCXOAHBIX LAHHBIX (B OTBETE KOJIHYECTBO 3HAUallUX
uudp He JOJKHO NpeBbIIaTb KOJHMYECTBA 3Haualux uudp B
MCXOJHBIX AaHHbIX). IIpn 3TOM B yueGHUKe MPUHHMAEM, 4TO BCe
HarnedaTaHHble UH(DPH AOCTOBEPHbl HJHM AOCTOBEPHBI LHUGPHI
comHoxuTeas 10". Hanpumep: a=13,0-10* — Tpu mocToBep-
Hble HUPHI.

ITose3Ho npuyyaTh IUKOJBHHUKOB K aHa/lH3y OTBETa MO Mpe-
nenbHblM cayyasm (11 u 111 ypoBHu). 1151 3TOrO HYXKHO He TOJb-
KO MOJIYYUTb OTBET B OOLiEM BHJe, HO M MPUBECTH €ro K BHAY,
yno6HoMy 1 aHaamsza. MartemaTuka (TexHHKa npeobpasoBa-
HUU) OTHHMaeT NPH 3TOM HeMaJlo BpeMeHH, H HepelKo MaTeMma-
THYeCKHe TPYAHOCTH HAUYUHAIOT 3aTMeBaTbh (HU3HUECKHH CMBICJ
3ajaud. JICHO, UTO OCBaWBaThb aHaJNU3 pe3yJabTaTa HYKHO IucTe-
NeHHO, o0si3aTe/lbHO NMPOBOJMTb €ro B 3ajavyax BCeX YpOBHeH
(I, II, III), rme 3To ymecTHO.

OueHb MoJIe3HBl 3a1aUK, HCXOAHble JaHHbIE /151 KOTOPBIX yue-
HUKH [OJIXKHBl MOJYYUTb CaMH, HUCXOLS U3 JIMYHOH INPaAKTHKH
(OUEHKH BeJMUMH) WM NyTeM H3MepeHHH, B TOM 4YHCJIe U [0
pucyHkaM. Kakue MMeHHO H3MepeHHs] NPOBOAMTb — AOMOJHH-
TeJIbHasi TPYAHOCTb JJ1s1 YUEHHKA, a BBISICHSIET OH 3TO TOJIbKO pe-
mUB 3ajayy B obuiem Buae. Takum o6pa3oM, MNPOUCXOLUT
3aKpenJieHue oOlllero ajJropuTMa pellleHHsT (U3UYECKUX 3ajau:
MOIe/b sIBJeHHs] — ONHCaHHe (CHUCTeMa YypaBHEHWI) —- pelle-
HHE CHCTeMbl —- pacyeT (BbIUHCJEHHE).

Craso HeonpaBAaHHOU TpaAullMeld HAauMHATb pelleHHe 3al1a-
Y C BBIMUCKHM [aHHBIX M 3aKaHUHBAThb pelLleHHe pacyeToM, Ko-
TOPBIH SIBJSIETCS] YUCTO TEeXHUUYECKOHM 4acThio M K MOHHMAaHHIO
(HhH3MUeCKOro CMbIC/1a HHYero He f06aBJsieT, pa3Be uTo MOJTyueH-
HOe UHCJIeHHOe 3HaueHue TOH HJIH HHOH BEJNUUHHBI MOXKET YAUBUTD
YUeHHKa, U TOJbKO.

Llenecoo6pasHee BHayaJ/le BbISICHUTb (PU3HUECKUH CMBICH SIB-
JIeHHUS1, TOHATb, KaKHe 3aKOHbI IPOSABJISAIOTCS B TaHHOH CUTyalHH,
M 3anucaTh 3TH 32KOHBI IPUMEHHTENbLHO K HeH. 3aTeM pelleHHe
CUCTEMBl ypaBHEHUH OTHOCHTEbHO HEH3BECTHBIX, aHaJU3 OTBeTa
0 MpelejbHbIM Cly4asiM — M 3a4adyy MOXKHO CUHTaTb B IIPHUH-
LuIe pelleHHOH.
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PaccmoTpum B KauecTBe puMepa peniende 3aaauu ¥. 3 § 19.

CO cBaA3bIBaeM C 3eMJelf; Haualo KOOPAMHAT COBMeLaeM C
Haya/JbHbIM NIOJIOXKEHHeM BaroHa WM INpoBoaollero. Baron co-
Bepwaer PYI: vo,=0; a,=a. TlpoBoxalouuii cosepuiaer
PIIO: v, =wv;.

3aBHCHMOCTD KOODAHHATBI OT BPEMEHH:

at?  af?
X=1Uosl + 5~ =5  JAJd BaroHa,

x1=vuv,t=ut IJIs1 IPOBOXKatoulero.

BcTpeua o3Hauaer paBEeHCTBO KOOPAMHAT: X =X.

Takum 06p330M, [J14 NTOJIyU€HHs1 OTBeTa Heo6X0oUMO pelUuTb

o at?
CHCTEMY ypaBHEHHIT: X==,
X =ut,

X=X.

Ecnn yuyeHHK npopenas 3Ty paboty, To A Obl cuesa 3ajauy
pellIeHHOH U OLleHHJ ero AeHCTBHS Ha «OTHHUHO». B nanHOM npu-
Mepe pellleHHe CHCTeMbl He NpejcTaBJifieT 60/bIIOH TPYAHOCTH,
C 5THM JIETKO CHPaBHTCS CPefHHH yUYeHHK:

2 tl=0 92 2
%=Ulf=>- ty= 201 ; x=xl=—§-' ,
vy=2 m/c, . .2 m/c
er: t——_ =
{a=(),2 /2 1 pacuer 08w/ 20 ¢; x=40 m.

[TopuepKHYTble HYJHM — HEJOCTOBepHbIE HUGPHI.

[TocnenHsisi yacTb pelleHus (pelieHHe CUCTEMbl H pacuer) —
YHCTO MaTeMaTHuecKas TIpoliefypa, pa3Be YTO MpaBHJIbHOE
OKpYTJ/IeHHe YUCTIeHHOTO OTBeTa M aHaJ|3 N0 YaCTHBIM H Npefielb-
HBIM C/lyyasiM MOTYT NpPeJCTaB/sATb HHTepec 0as ¢usuku. Ho s,
NOCTENIEHHO MpHyYyaslh YUEHHKOB K HCUEpHBIBAIOLIEMY pelLleHHIO,
BKJ/I0Yasi MaTeMaTH4YeCKYylo 4acTb, BCe }Ke BCAKHH pas YeTKo OT-
Jensia 66l MaTeMaTHUYecKHe TPYAHOCTH OT (PU3HUECKUX U He Kapadl
OBl 2kecTKO 3a OlUMOKH B Mpeo6pasoBaHUAX M pacuerax; OLEHH/
6bl BTOPYIO uYacTb OTAENbHOH OLEHKOH M moaymaJs, CTOHT JH
repeHOCUTh HU3KYIO OLIEHKY B XXYDHaJsl Ha CTPaHHLy «(pH3HKa».

YuutbiBasi ckasaHHoe, mpejjsarailo (GOpMYJHPOBAaTh 3ajauu
TakK, uTo6bl YUEHUK Ha4YMHaJ pelleHHe C MOCTPOeHHsl U ONMUCAHHUS
MOJe/H U JHIIb B CAMOM KOHILE NpeojoJeBas] MaTeMaTHUYeCKUe
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TPYAHOCTH, CBAA3aHHble C Npec6pPa30BAHHSAMU U BbIUHUCJIEHUSIMH,
YyeTKO OTAeJsIsT MX OT TpyJAHOCTeH (HH3HUECKOro Xapakrepa.
HMMeHHO MO3TCMY MOUTH Be3[le YHC/AeHHble 3HAUEHUS BeJHUUH
s NPUBOXY B KOHIE TeKCTa 3ajJayd B CKOOKax.

3ajnayd, LaHHble 1JI KOTOPBIX YUEHHK JOJKEH MOJTYYUTb CaM,
0c06eHHO MOJIe3Hbl B 3TOM OTHOLLEHHHU: pellieHKe X ((hU3nuyeckas
YyacTb) HeMUHYeMO I[IpeJlUeCTBYeT MNOJNYyUYeHHIO JaHHBIX U BbIUHC-
JIEHUIO.

Ha 6a30B0oM ypoBHe HYXKHO NpeJJaraTb MHOrO 3a/au, pelias
KOTOpble pebsiTa y4aTCi OPHUEHTHPOBATbCA B YMCJEHHBIX 3Hadye-
HUSIX BesqnuuH: «KakoBa Baillia cKopocTh Npu xonb6e? Ilpu Ge-
re?»; «KakoBa camas 60Jibl1asi CKOPOCTb, KOTOPOH BBl LOCTHUra-
JU?» U T. 1. U T. . — O PACCTOSIHUM, BPeMeHH, CKOPOCTH, yCKO-
peHHH, Macce, CHJe, UMIYyJbce, 3Hepruu... M1 He 6ynem cuutathb
Takue 3a7aud CJAHMILKOM MPOCTBIMHU. [/l WIKOJIbHUKOB, BIIEPBbIE
CTaJIKUBAIILUXCS C hOpMaJibHbIM SI3bIKOM (DH3UKH, TPYLHO BCE,
JlaXKe JIEKCHKa, U C IOMOLIbIO COBCEM MPOCTHIX yIIpaXKHEHHH HYXK-
HO JaTh UM BO3MOXHOCTb NPHUBBIKHYTH K HOBOMY.

HcruHHoe o6yueHue BO BCe BpeMeHa NpeAcCTaBJsjo coboi
nocJe0BaTeNbHOE pellieHHe Mpo6JeM, KOTOpble yulTeNb CTaBUT
nepel yueHHKOM, HO He 3ayuyHMBaHue M TeM OoJjee He MOAMEHY
(bH3HUECKOro CMbIC/Ja TPYLHOCTSIMH MHOTO XapakTepa. XOpoOILo
NIOHHUMAasi 3TO, Mbl H J1OJIXKHBI IePeCMOTpPeTb XapakKTep U3J0XKeHHUs
maTepuaJja, moa6opKy 3ajay B yueOHHKax M 3aJayHUKax.

V. CTHJIb PABOTbI C YYEBHUKOM

3anava ryMaHU3alMK K FyMaHHTaPU3ALUK YUeGHOrO poLec-
ca mHoronsaHoBa. Ee peuienne B paBHOH cTeneHH saTparubaer
OGHOBJIEHUE TPOTPAMM, COAEPIKAHUE U CTH/Ib yYeGHHKOB, H3MEHE-
HUe XapakTepa yuyeOHBIX 3aHATHH.

Ilpu onpenenennu cTunsi yyeGHHKA 51 yd4uTbIBAJd pasHbIH
YPOBEHb HHTepeca y4allluXCsi K IPeAMETY, ONpele/souni B60p
TOr0 WJIM UHOTO ypoBHsS 00ydyeHusi. COOTBETCTBEHHO OT/IHYAETCS
a3blK I, 11 1 111 ypoBHe#t. CBOGOAHBIH H JOCTATOYHO SMOLMOHAb-
Hblfl (17151 yue6Hnka) Ha I 6a30BOM ypoBHe, OH CTAHOBHTCH CTPO-
Xe, JaKoHHYHee, ¢opMmasibHeli Ha GoJee BBICOKMX YPOBHFX —
Besb st yuawuxcest (I1, I11) untepec npencrabasier co6cTBeHHO
(bu3KhKa, ee KOHKPETHbE Pe3yJbTaThl.

Ecnu Ha I ypoBHe o6yuenue Jiydiue BeCTH B hopMe JUCKYCCHHU,
coKpaTHueckoi Gecelbl (cM.: BamamoB M. M. MeTonnueckue
pexomMeHaluy 1o npenojasanuio ¢usuku B VII—VIII knaccax
cpenHedt wkosabl.— M.: Tlpocsewenue, 1991), To Ha II u oco-
Genuno Ha III ypoBHe aKIEHT CTOMT IePeHeCTH Ha CaMOCTOSITE/b-

26



Hyio pa6oty. [Ips 3TOM yuHTeJb BEINOJHAET POJib KOHCY/IbTAHTA
U coBeTuHKa. MaTepuaJ H3JI02KeH Tak, 4TOObl MaKCUMaJbHO T10-
MOUb YueHHKY OpraHM30BaTb caMooByueHue, BK/IOUash CBOEBpe-
MeHHO€ BbIMOJIHEHHE YNpaKHeHHH U nabopaTopHbIX pabor.

HuddepeHurpoBatye 1 HHTETPHPOBAHHE CJIelyeT OCBAaHBAThb
TaKXXe MOCTENEeHHO, 1aBasi BO3MOXKHOCTb NPUBLIKHYTb H YCBOUTb
KaKAblfl 3Tam W BBOJIS HOBble JeTaJjd N0 Mepe HeoGXOIHMOCTH
IJIs1 pellleHUs1 3ajau.

OuddepeHurpoBaHye TpakTyeM Kak OoNnepaLlHIo onpeeseHus
CKOPOCTH H3MeHeHUs GYHKLUHH B TOUKE HJIH, B IPHJIOKEHHH K Me-
XaHHKe, MCHOBEHHOMH CKOPOCTH U. CTyNeHbKH OCBOEHHS MOHATUS
TakoBbl: a) passuuue Majol (Af, Ax) U GecKoHeuHO MaJjiol (dt,
dx) BennuuHb; 6) mnpouelypa ONpelesJeHHs  NPOU3BOJAHOH
dx

—&7=lim% M ee WIJIOCTpauUMs Ha rnpumepe x=kt’; B) on-
At—0

pelejieHHe MPOU3BOAHON CTeNeHHOH (PYHKUMH y=*Fkx" AJs1 n=
=1; 2; nns Gosee BBICOKHMX CTeleHeidl pe3y/bTaT NPOCTO 00-

dx —_
061IUTb; I') 3aKpelJseHHe OMNepaLHH vx=x,’=;17=knt” ' nHa
MHOTOYHCJEHHBIX TPHMepax; i) OnpefeseHHe MTHOBEHHOIO yCKO-

dv . Av
peHus a,=v,=—= = lim —* W 3aKpeljeHHe ONepaLHH;

dt At -0 At
€) reoMeTpUYeCKHH CMBIC/] NPOH3BOLHOH M €ro HCIOJb30BaHHE
IJIs1 TOCTPOEHHsT rpadUKOB IBHXKEHHUS; XK) HCMOJNb30BaHHE TIPO
H3BOINHOH [/l OMNpejeJeHHs] SKCTPEMYMOB; 3) TMPOH3BOAHAsA
C/I0>XKHOH (DYHKLIHH.

Onepauuio nuddepeHUHpPOBaHUA yuyalllHecss OCBaHBaloT 6e3
3aMETHbIX TPYAHOCTeH, Beib HanGoJiee TPYHYIO U CYLLIECTBEHHYIO
4acTh — J0Ka3aTeJbCTBO TeOpeM CYLIECTBOBAHHS — Mbl 006-
XOJHUM.

HuTerpupoBaHHe Ha INepBBHIX IOpax TpakTyeM Kak olepa-
uuio, o6patuyio auddepeHUHpOBaHUIO (ONpeleseHHe NMepBooG-
pasuoil): | f (x) dx=F (x)+ C, XOTs1 HHUTO He MellaeT PacKpbITh

reoMeTpuuecKHi CMBICJ HHTerpaja ¥ TPakTOBaTh e€ro Kak ofe-
paluio CyMMHPOBaHHsl GeCKOHEUHOro KOJiMyecTBa GeCKOHeuHO
MaJbIX.

[TonuepkHHUTe pa3/uyHe HEONPEeNeNeHHOrO U OMpeeseHHOro
MHTErpasa: HeonpelesNeHHbIH HHTerpas onpejessercs ¢ ToOdY-
HOCTBIO 0 KOHCTaHThl C (3HaueHHe KOHCTAHThl MOXHO OINpeje-
JIUTh N0 HAYaJbHBIM YCJIOBHAM); ONpeleseHHbId HHTErpasl ecThb
pasHOCTb 3HaueHHH NepBoo6pa3HOy NpU 3HAUEHHUSIX TIePEMEHHO,
pPaBHBIX BEPXHEMY M HHJXKHeMYy TIpeflejaM HHTErpUPOBAHUS
b

S f (x) dx=F (b)— F (a). [IpyrumMu c10BaMH, HeoTpe/leJIeHHbII HH-
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TerpaJs faetT (MpUMeHHUTEJbHO K KHHEMATHKe) 3aBHCHMOCTD BeJl-
yuHbl OT BpeMeHu (v (f); s (f)), a onpeneneHHbId — H3MeHeHHe
BEJIHYMHBI 38 IPOMEXKYTOK BpeMeHu Af=1{, —{, ({5, t} — npenesnsl
HHTErpUpOBaHHUSA).

Bnanenve npuemaMu nuddepeHUHMPOBAHUS U MHTErpHPOBa-
HHS 3aMeTHO obJieryaeT H YCKOpsieT MOJIyyeHHe pe3yJbTaToB,
KaK BJjlaJleHHe HHCTPDYMEHTOM oOJieryaer, CKaXKem, CTOJsipHble
pa6oTel. 3HauuTeNbHO pacCLIMpseTCs KPYr 3ajad, a CTPYKTypa
Kypca MexXaHHKH npuHobpeTaeT CTPOHHYIO 3aBepLUEHHOCTb, JH-
LIEHHYIO BCAKHX «H3JHILIECTB», BO3HHKAIOLIMX MPH HEOGXOMH-
MOCTH «O06XOJAHTb» OMepalMH, HEBHO U MHOTOCJOBHO TOJKOBATh
ux. Mnen xxe nuddepeHunalbHOrO H HHTErPAJbHOTO HCUHC/IEHHS
HACTOJIbKO IPOCTBI, YTO HX H3ydyeHHe He BbI3blBAaeT 3aMETHBIX
CMBICJIOBBIX TpyAHOCTEeH, 6oJbllle OTHyrdBaeT o6HIHEM HOBOH
TEPMHHOJIOTHH.

HekoTtopsle Bonpoce! 111 ypoBHs TpebytoT 6oJiee nogpo6GHOro
TOJIKOBAaHUS, HampuUMep Jorapudmuyeckass M IOKasaTesbHas
GyHKUKH, pelueHue 1H(depeHIHaNbHBIX YDaBHEHHH, HEKOTOpbIe
npyrue HmeeT cmblic opraHH3oBaThb onepexxaiwlice o6yuyeHHe
10 3TUM MaTeMaTHYeCKHM NpobyieMaM Ha AOMOJHHUTENbHbIX 3aHs-
THsAX Ha 6a3e yue6HUKOB mMateMaTHkd [X—XI knaccoB. Toabko
TaK MOXHO OTpa6oTaTh TeXHUKY NH(DPepeHUHPOBAHHA U HHTe-
rpUpPOBaHUs, 4TOOBl AOBECTH 3TH MeTOJbl O YPOBHSI HHCTPY-
MEHTa, TeXHHKH pelleHHUsl ¢pu3nyeckux 3anad. OueHpb moJsesHsl B
5TOM OTHOLUEHHH COOTBETCTBYIOLIHe NyGJMKAallHH B KYypHase
«KBaHT» u kHura §l. 3enbpoBuua «Bblcuias maremaTHka [Js
HaYMHAIOLHX>.

O6beM yueGHHMKA He MO3BOJsIET MOMECTUTb LOCTATOYHOE
KOJIMUECTBO yNpaXkHeHUH No TexHHKe AuddepeHUHMpPOBAHHUSA, HH-
TerpHpPOBaHHs, MO3TOMY HYXXHO PacCIIHPUTb KPYr 3ajau, B3siB
ux, Hanpumep, u3: I'mus6ypr B. JI., Jleuu JI. M., Crpes-
koB M. Il., Cusyxun . B., Xaiikun C. 3., dabuun HU. A,
SlkoBnieB M. A. C6opHHK 3anay no ofiieMy Kypcy (U3MKH.—
M.: Hayka, 1976—1977 (cepus Gpowiop Mo OTAe/NbHBLIM pasie-
JaM Kypca, B TOM uHrJ/e M COOPHHK 3ajfay Mo MexaHHKe).

O6yuenue Ha I1] ypoBHe BoOOGlIle CTOHT MPOBOAHThL BHE YpPOKa
¥ HHAHMBHAYaNbHO. DTO HETPYAHO, MOCKOJNbKY TaJaHT/IUBBIX yue-
HUKOB, I'1yOOKO MHTepecylouiuxcsi pU3HMKOH, HeMHOrO.

[Tone3Ho WHPOKO HCMONB30BaTh XOPOLIO HU3BECTHbIE (GOPMBI
pa6oThl, aKTUBU3HPYIOLLHE MO3HABATENbHbI HHTEPEC U pa3BUBa-
IOUIHe peyb: CeMHHapbl, KOHpEpEeHUHH, HHAUBHAYaNbHblE TBOD-
yecKHe 3aJaHHsl TEOPeTHYEeCKOro, MPaKTHYeCKOTO H 3KCHepH-
MEHTaJIbHOTO COJlepKaHHUs, YTeHHe U pedepUPOBaHHe JONOJHH-
TeJIbHOH JINTepaTyphl, BbIIYCK CIelHaNbHbIX FaseT U XYypHaJoB,
KOHKYpC Ha Jyuulylo paboTy mo To¥W WM HHOH TeMe, naxe
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COpeBHOBaHHsS (COI03 clMOpTa M HayKH), KOMIMbIOTEpPHBIE HIDHI
(hU3HUeCKOro CoNepKaHUs U Ip.

I'ymaHu3auuss W rymaHuTapusauusi yueGHOro mnpouecca
OCTaHeTCs1 JIO3YHroM 10 TeX INOp, MOKa, HCMOJb3ysl BCE MbICJH-
Mble BO3MOXHOCTH, Mbl He HalJleM MYTb K yLlIe U Pasymy KaxJ10-
ro Hallero yueHHKa, He 3aTPOHEM 3MOLHOHAJBHYIO, YMCTBEHHYIO
1 HPaBCTBeHHYIO cdepy ero auuHocTH. Onpenensis coaepxaHue
¥ YPOBEeHb €CTECTBEHHOHAYYHOT0 06pa30BaHusl, MOJE3HO IOMHHTh
npenynpexaeHue A. DiHuiTediHa: «MaJso TOro, 4To OTAEJbHbIE
pe3y/bTaThl NpH3HAIOTCA, pa3pabaThiBAIOTCH M MPUMEHSIOTCS
HeMHOTHMH creuuajucrami. To 06CTOAATENbCTBO, YTO HayuHble
3HaHUSA ABJSIOTC AOCTOSIHHEM JIMIIb MaJsIeHbKO# TPYIbI JI01eH,
CHIXKaeT GuaocodCKUi ypoBeHb Haposa, MPUBOAUT K 1YXOBHOMY
OCKYJIEHHIO>.

PaccmoTpum conepxkaHHe U OCOGEHHOCTH OTHAEJbHBIX TJIaB.

I. BBELEHHUE

['naBHasi 3aga4ya — MO3HAKOMHUTb YYEHUKOB C OCHOBHBIMH IO-
HATHSIMH, yKa3aTbh MeCTO HayKH B MO3HaHUM H MeCTO (HU3HKH B
cemeiictBe Hayk. CJuenyeT nokasaTb, uTo (H3HKa (ee MeTOn H
fI3bIK) TOSIBUJIAChb B MpaKTHKe MOBCEIHEBHOH [esTeJbHOCTH,
UCMoJIb3yeT OOBbIYHbIe, HO JOBeIEeHHble [0 BBbICOKOH CTeNmeHH
COBEpIIEHCTBA MeTOAbl Mo3HaHMsA. PusHyeckoe 3HaHHe, KaK H
n06oe Apyroe, He sIBJSETCA MCTHHOH B TOCJeNHeH MHCTAHLHH,
OHO CHpaBelMBO TOJbKO B TpaHHLUaX NPHMEHHUMOCTH, IpH
onpeleeHHbIX YCJIOBHAX U MOXKeT YTOUHATLCSA 10 Mepe HaKoIlle-
HHSA HOBOro onbita. [IpH 3TOM HYXHO Kak MOXHO uyalie amneJ-
JIUPOBATb K JIMUHOMY OIBITY YyuyalMXCs, KOToporo 6oJjee yem
JOCTATOYHO, UTOObl MOSICHUTh JIO6YIO MBbICIHb!

[IpuHUMIIHANBHO BaKeH PaccKas O MOLEJH H ee OMMCaHMH, O
[OTPEIHOCTH, O CTeNeHH NOCTOBEPHOCTH (PH3HMUECKOTO 3HaHHS.
Bce 3TH waen nosydyaloT pa3BUTHE MNPU U3Y4YeHHH OTAENbHBIX
pasnesoB MeXaHHKH.

B nepByio riaBy BK/AIOUYEHBl CBELEHHs O MPOCTPAHCTBE, Bpe-
MEHHU U OTHOCHUTEJbHOCTH KaK OCHOBOIIOJATAIOLIHUX MOJIOXKEHHIX
(OHU3HKH.

B uesiom rsiaBa sIBJAsieTCS BBOJHOH M He coepXHUT HHpOpMma-
LMK 1J1s1 3ay4YHBAHHUSA H THlaTeJbHOH oTpaboTku. Jlyuie orpaHu-
YHUTbCSI UTEHHEM H O6CYXIEeHHEM yIparKHeHHWH, a BIOCIELCTBHU
NOCTOSIHHO BO3BpAlllaThCsl K TOMY WJM HHOMY MaTepuaay. Coor-
BETCTBYIOILIHE CCBHIIKH COAepXKaTcd B MOCJedylOLIHX IJaBax H
naparpadax.

Hckaouenue cocraBasoT § 6, 8, 9, conepxkauiye martepuad
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IJ51 3allOMHHaHUS (MeTOH KOOpIHHAT, BEKTOpP W IIPOEKIIHH,
TPHrOHOMETpHYeCKKe (PYHKLHH, OlleHKa norpeluHoctu). Ho u npu
M3Yy4YeHHMH 3TOrO MaTepuaJa He ClefyeT HaCTaHBaTh HA IPOYHOM
3aNOMHHAHHMH NPH NMEpBOM YTEHWH, 2 OPraHH30BaTbh HeHaBSI3UH-
BOE€ YCBOEHHe INOCTOSHHBbIMU YMpaKHEHHUSIMH B TMPOAOJIKEHHE
Bcero kKypca. Ha mepBbix mopax Tpex-ueTbipex INpeJBapHTENb-
HBIX YNpakHeHHil BIOJIHE LOCTAaTOYHO.

YnpaxHenuss § 1—5 u oTHesbHble yNpa>KHEHHsT LPYTHX
naparpagoBs NpeJjHa3HauyeHbl He /51 HCUePIbIBAIOILEr0 pPelieH s
C OJHO3HAUHLIM OTBETOM, a AJA IHCKYCCHH, o6cyxiaenus. Ha
TaKHX ylpaKHeHHsIX oTpabaTblBaeTcsl peyb, JOIHMKa, yCBAHBaeT-
cfl JIeKCHKa, No6yKaaeTcsl MbICIb U (haHTa3Hsi, OCMbICAHBAETCS
JIMYHBIH OIBIT.

[lpuBeny OTBeThl K HEKOTODBIM YMNpaXHEHUSIM:

§ 1. V. 3. TlogroroBbTe HECKOJBKO BapDUAHTOB 3DUTEJbHBIX
wimo3ni. OHK WIMPOKO H3BeCTHLI. IIpHposa HI03uH passnyHa.
3puTesbHblEe HJIO3KWH CBSI3@HbI C LIeJIOCTHBIM BOCHPUSITHEM H30-
6parkeHu#, CMeHOH KOHTpacTa (Bo/auoK HblOTOHA), MOMOJHH-
TeJIbHLIM L(BETOBbIM BOCIDHUATHEM, HHepLHel 3peHUs. CayxoBble
WJJII03UH (TUNa ra/jioudHauui) BO3HUKAIOT NPU AeHCTBUU caa-
6oro pasapaxuresns. He yrnybussicb oco6eHHO B NPHUPOLY HJI-
JIIO3UH, TOJYepPKHHTE I'JIaBHOE — OpraHaM 4YyBCTB MOXXHO [OBe-
pATb He BCeria, Tak Kak CO3HaHHe KOPPEeKTHPYeT BOCIpPHSITHE,
U Jyulie ¥MeTb GeccTpacTHble NPUOOPHI, NMOCTaBJASIIHE 06 beK-
THBHYIO UH(OpMAaLHIO O Pa3/UUHBIX CTOPOHAX SIBJEHHH.

Y. 4. PacronkyiiTe ClI0OBO «paLlOHAJNbHOEY.

V. 8. 3apaua o myapeuax. HyxHo, npeacraBuB ce6si OLHHM
U3 HHX, COCTaBHTb LIEMOYKY pacCyKIeHHH MOC/AeL0BaTeNbHO
3a Kaxporo. HaunHaem ot mpotuBHoro. Mynper /: «[lonycTum,
4UTO Ha MHe — 4epHbIH KoJanak. Torma Mo# cocen 2 BUAMT yep-
HbIHl ¥ GeJiblii KoJIMaK U CIpaBelHuBo NoJaraet, Toxe OT IPOTUB-
HOTO, UTO ecJiy Gbl Ha HeM GblJ UepHBIH KoJNaK, TO MyJpew 3 MH-
roM porapgaercsi, yTo Ha HeM — Geabii. Ho myzapeu 3 mMomuuT.
B 3ToM cjyuyae, HEMHOTO MOCIyHIaB MoJ4aHue 3-ro, 2-i HOJIKeH
3asBUTb, YTO HA HeM — He yepHbiit. Ho ¥ oH mMosnuut. Huuero ne
ocTaeTcsl: Ha MHe — OeJibl, HHAayYe MOM YyMHble CONEPHHKH
6bicTpo Hauwid 6ol oTBeT. Ho OHM [0JrO AymaioT, 3HAYHUT —
He 3psi».

B 3agaue 2 BONpPOC MOXKET GbITb TaKUM: «Bbl KuBeTe B 3TOH
nepeBHe?» B nepeBHe JIryHOB € IMHCTBEHHbIH OTBET — «HET», KTO
Obl HM BCTPeTH/ICS. ¥ NpPaBIAMBHIX OTBET — «JAa».

Y. 9. CyuiecTByer CBepHYTbIl BHYTPEHHHH A3bIK, COCTOSLIAH
KakK Obl H3 6JOKOB cjoB. Ha HeM um «nporoBapuBaetcsl» Jobas
MbICJIb, €CTECTBEHHO, ObICTpee, ueM NpPH BOCIPOM3BENEHUHM BCEX
CJIOB MOAPSA.
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V. 12. PasHblii 1o 06beMy ¥ KaueCTBY OINbIT MOJIOALIX H CTa-
pbIX HaMoOJIHsSeT OAHH U Te Ke MOHATHUSI CMBICJIOM pa3HOH riy6u-
Hbl. « KOHJIUKT NOKO/IeHHH» 06 bACHARTCS TEM, UTO CTAPbIM TPYA-
HO H3MEHHTB NpeAcTaB/eHuss 0 Mupe, NOCTPOeHHbIe Ha MpeXKHeM
onbiTe. [ToHATEH U MPOTECT MOJIOABIX, OTCTAUBAIOLIUX MPaBO Ha
co6cTBEHHOE BUAEHHE NEeHCTBHTENbHOCTH, XOTH OMNbIT HUX elle W
HeJl0CTaToYeH.

[naBHas mblcab naparpada cdhopmyaupoBaHa B snurpade
1 GoJsiee MPOCTPAHHO MOXKeT ObITb BhIPAaXKeHa TakK: MOJHOTa Mpe.-
cTaBJeHHH o Mupe 3aBUCUT OT o6bemMa M KayecTBa OMbITA,
a UCTHHHOCTb 3THX NpeACcTaB/aeHul npoBepsieTcs onbiToM. HoBele
BreyaTJeHus:, NpeAcTaBJ/eHHs], MbIC/IH 060raliaioT H KOpPEeKTHPY-
I0T Hallle MHPOBO33peHHe, U He HYXKHO KaJleTb BpeMeHH Ha MpH-
obpeTeHHe HOBOIO ONbITa U KPHTHYECKOE OCBOEHHE OMbiTa Mpen-
LIECTBYIOIIHX MOKOJIEHHH.

§ 2. OcHoBHasi MbIC/Ib: HAaY4HbIH croco6 MO3HAHHUS He sIBJSA-
€TCsl UeM-TO OCOOEHHBIM M HeNMOCTHXKHMBIM; OH BBIPOC H3 MHGO-
JIOTHH M BoGpaJ B ce6s JIOTHUHYIO NTPAaKTHYHOCTb MeTo4a npob M
OIWHG0K U BJOXHOBEHHE XYNOXKeCTBEHHOTO TBODYECTBA.

Y. 2. MHorue >XMBOTHbIe HCIIO/Ib3YIOT METOJ, P06 H OIIHGOK,
HO B HUX AeHCTBHAX OTCYTCTBYET JIOTHKA, TOJbKO 3aKpelJeHHble
MHCTHHKTBI (Hanpumep: «lienecoobpa3Hble» NeHCTBHS Mues, My-
paBbeB M T. I.).

O6cyxnas MeTol npo6 U OWHOOK, PacCKaKHUTe, YTO DAUCOH,
u3obperast HUTb HakKaJla J1aMMOUYKH, NMepenpodoBas HECKOJbKO
COTeH MaTepHaJoB.

Y. 3. OueHb Cl0XKHBIA BONpOC, HOO pesiurus — 3To (HUJI0CO-
¢dusa 1 MudoJsorus, o6pas XKHU3HH U I1y60KO JIHUHOE TBOPUECTBO.
O6cyxaas BONpPOC, HYyXHO H36exxaTb KpalHocTeH: XaHxecTBa,
peJHrMo3HOro MpakoGecHs, aTeHCTHYeCKOro yrapa H T. Il. H OT-
HECTHChb K PEeJIHIHH C NpelesbHbIM YBaXKeHHeM KaK K MHpOBO3-
3pEeHHIO, BblIepKaBllIeMy MHOTOTBICSYEJ/ETHIOIO POBEPKY Bpeme-
HeM. Bce Bbipaloiiecs J0AH OblIM PeJHTHO3HbI, €CJIH NpeaMeT
Bepbl MOHHMATb LUMpeE, ueM AOrMaThl XPHCTHAHCTBA, HCJIaMa,
6ynausma. Hy»KHO XOPOLIO NMOATOTOBHTLCA K OOCYXKIEHHIO U He
u3beraTb OCTpbIX BOMpocoB. Ecsu Bbl He uyBCcTByeTe cebsi roTo-
BbIM K TaKOMYy DPa3roBOpY, OTJIOXKHTE ero Ha roi-Ipyrok.

§ 3. OcHoBHas MbIC/Ib: QH3MKA — (PYHAAMEHT eCcTeCTBO3Ha-
HHU4, TAK KaK B paMKax (U3HKH HccaenyloTcs HauboJjiee obiiue
coiictBa I1puponbl. TpyAHOCTb B TOM, YTO 3TH CBOHCTBA HEsIBHbI,
CKPBITHl 3@ MMPOM Belllell U COObITHI, UX OnMUcaHUue TpeGyeT 0Co-
60ro si3blka, rapaHTHPYIOLLEro AOCTATOYHYIO TOYHOCTb TPOBEPKU
U npelcKasaHui.

§ 4. O6cyxaaeTcs BONPOC, OYeHb BaXKHbIH Aaa hopMHpOBa-
HHSI MHPOBO33peHHS. $SIBaeHHs 6eCKOHeUHO CJIOXKHBbI, U HaM He
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OCTaeTcsl HHUero JApPYroro, Kak MOCTPOHTb MOJe/b SIBJIEHHS,
MCC/el0BaTh CYLLeCTBEeHHbIe 1/ H3Y4YeHHS] CTOPOHbI, peHebpeub
octanbHblM. MHaue nosHaHHe HeBO3MOXXHO. Pebstam mnoJsesHo
y3HaTb, YTO TAKOBa e OCHOBA HX [OBCELHEBHOrO MO3HAHUS
Mupa u mopae#t. OcHoBa 1/ NOCTPOEHHSI MOJAEJH — yCJOoBUe
3ajauH.

Y. 3. MoXHO BBINOJHHTbL B KJjlacce ¢ OPYCKOM (KHHIrO#).

Y. 6. Tlpb>KKH B BOAY C BBILIKH, TMMHACTHKA.

Y. 9. IBa o6opora.

§ 5. SI3bIK — 3TO CHCTeMa CHMBOJIOB [JIsl mepefaud HHGOp-
MalHH OT YesJoBeKa K ue/oBeky. SI3blk ()H3UKH MO3aHMCTBOBAJ
B [IpaKTHKe HCUYePNbIBAIOILYI0 TOYHOCTb NOHATUH (TONIKOBaHHE) U
Bblpa)keHHe CBOHCTB Tes W SIBJEHHH 4HCAaMH.

§ 6. OcHoBHasi MbIC/1b: (pH3HUecKash BeJHYHHAa BblpaxKaeTrcs
YUCJIOM TP TMPAMBIX HJIM KOCBEHHBbIX M3MepeHHUsix. HensbexxHas
NOTPEIIHOCTL H3MepeHHl «MacKHUpyeT» 3aKOH, KOTOpPBbIH IO
CYLIeCTBY HYXKHO yrajaTb. JTO Jerde caenaTb, eCcjJd Morpeui-
HOCTb MHHUMaJbHas. M3yualoTcsi npocrtefilive cnoco6bl OLUEHKH
norpeltHocTH. IloguepKHHUTE: TOJIBKO OLIEHKH.

JleneHne mMatepuasa Ha YPOBHH CeJIaHO YCJOBHO, H Bbl MO-
JKeTe MOMEHSITb TPaHHIlbl YPOBHeH, coobpa3ysicb ¢ KauecTBOM
MOArOTOBKH yualUlMXCs.

K wmatepuany storo mnaparpada HYXHO CHCTEMAaTHYECKH
BO3BpAallaThcsl B TeueHHe Bcero yueGHOro roja.

O6 oueHKe NMOrpelwHoCTH B Kypce (PU3UMKHU CpelHeH LUKOJIbI
yutaiite B XypHase «Pusnka B mkose».—1990.—Ne 2.

§ 7. 1ot naparpad MOKHO NPeNJIOKHUTb IPOYHTATD 2KeJlalo-
LLUM.

§ 8. «Ham, ¢du3vkam, exeqHeBHO NPUXOAUTCS HUMETb OEJIO
CO BpeMeHeM, HO He CIpalllMBaiiTe MeHs, 4YTO TaKoe BpeMs.
ITO HACTOJBLKO CJI0XKHO, UTO Aaxe TPYAHO 06 3TOM [ymaTb»
(P. ®eiinmaH).

He HyXHO fAenaTb BHA, YTO (PH3MKaM BCe SICHO M IIOHSITHO.
HanpoTus, HY»XHO YecTHO 06pHCOBaThL Kpyr npobJieM H npejacTa-
BUTb (DU3UKY TaKOH, Kakasi OHa ecTb: HAeaJ/IbHas KapTHHA peaJib-
Horo Mupa. OcHoBHble NMOHATHA (HHU3HKH (NPOCTPAHCTBO W Bpe-
Ms) B PaMKax KJ1aCCHUeCKOH MeXaHHKH He TOJKYITCS BooGlle.
Wx onpeneneHde CBOAUTCS K Mpouelype H3MepeHHs, KOTOpas
HesIBHO MOCTYJIMPYeT LeJblH Pl CBOACTB BPEMEHH H NPOCTPAHCT-
Ba HMCKJIOUHTE/JbHO U3 COO6parkeHHWH 34paBoro CMblCJa.

V. 1. IlycTb KaXAblfi yueHHK 1acT OTBeT Ha 3TOT BOINPOC.

Y. 4. TlogyepkHHTE, UTO OCH KOOPAHHAT He AeJaloT U3 HUTeH
HWJIM CTepXKHel, Kak MNpeasaraeTcsi B JaHHOM YNpaXXHeHHH, a
NPOBOJAAT CHMBOJHUYECKH.

Y. 11. PaBHOMEPHOCTb TeueHUs1 BpeMeHH, ero abCOJIOTHOCTD,
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OTCYTCTBHE Cof3H C NMPOCTPAHCTBOM, CMbIC/I OAHOBPEMEHHOCTH;
MHBApUAHTHOCTb JJIMHBl OTpe3Ka, €BKJMJ0Ba TFeOMETPHs IPO-
CTpaHcTBa. MOXHO MpeAsoXKHUTb AOMNOJHHTENbHBIA BOMNPOC A5
6oJiee ray6okKoro aHaau3a npouenypsl Hamepenus (I u 111 ypoe-
HH): KaK H3MepUTb JJIMHY JBHXKYluerocst BaroHa? [lpu aHanuse
obpaTHTe BHHMaHHE HAa MaKCHMaJ/bHYIO CKOPOCTb Mepefauy CHr-
HaJla c.

3aHsATHe MO TPHIOHOMETPHYECKHUM (YHKUMUSAM Jydule MNpo-
BECTH LOMOJIHHTENbHO, BHE OCHOBHOIO ypOKa, M HACBITUTb €ro
NpakTHYeCKHMH 3ajauamu tuna ¥. 14. Hanpumep: onpenenure
yroJsl HaKJloHa AuaroHaJsid TeTpaLHOro JIMCTa K cTopoHe. PacueTsl
M0JIe3HO MPOBEPSATb H3MEPEHUSIMH YIJIOB TPaHCMOPTHPOM.

§ 9. O BaXXHOCTH Bompoca roBOpuTb H3aHlHe. HacrausaiTe
Ha BLIMOJHEHHH BCeX NMpaKTHUecKux 3ananuil (V. 3, 6, ...). B ue-
JIOM pa3roBop 06 OTHOCHTEJNBHOCTH (KakK M COAep)KaHHe Bcel
rJaBbl) HMEET MpelBapUTeNbHbIA XapaKTep, MoJaydaloulHil pa3BH-
THe W 3aKpelnJieHHe B JaJjibHeHlleM, TaK 4TO He TpeGyHTe 3ayuH-
BaHUs U Nlepeckasa, a 1o61uBaiTech NOHUMaHHsI OCHOBHOH MbICJIH.

Y. 7. ABTOMOGHJIb MbICJEHHO «NPHBSI3aH» K OKPYXKalOUIUM
TeJaM: LIoCCe, fepeBbsiIM H T. M., KOTOpble CMELAOTCsl BMeCTe C
HHM, TOTJa Kak camoseT Ha (oHe He6a BOCHPUHHMaeTCsl Kak
oTHe/bHOe TeJo.

Pa3rosop 06 u3MeHeHHH BeJHYHH Ax, Af, Ar NpsIMO He Kacaert-
csl TeMbl JAaHHOTO naparpada, XoTa MOXKHO H CBA3aTb HX, M10CTa-
BB Borpoc: B ogHo# CO nosyueHbl 3HaueHust Ax, At, Ar; 6ynyT
JIH OHM TAKMMH e Npu HabmoneHuu u3 apyroii CO? Beizensitb
S5TOT MaTepdas B OTHeJbHblH maparpad He HMCJIO CMbICIA.
[TosicHMTe 3TO yuallHMCs, €C/H Y HUX BO3HHKHET BOMPOC, NoYeMy
peub 3al1sa 0 6eCKOHEYHO MaJsblX HMEHHO B laHHOM naparpade.

O6cyxaeHue anopuit 3eHoHa — Jyullee CPeACTBO AJS yCBOe-
HHUsI OCHOBHOH WaeH AudpepeHUHaTbHOTO UCUHC/IEHHS.

H3yyeHde nepBOH r/1aBbl MOXXHO 3aBepILHUTb KOHTPOJIbHOH
pa6oToii, CBSA3aHHOH C NMpOBeJleHHeM H3MEePEeHHH OTPEe3KOB NPOCT-
paHCTBa, NPOMEXYTKOB BPEMEHH H OLEHKOH MOrpeuHocTH nps-
mbix (I) u kocBenunix (II, I1I) namepenuii. Jlyuure, ecau 3agauu
6YoyT CBsI3aHbl C MOBCELHEBHOH MPAKTHKOH ydallHUXCH.

II. KHHEMATHKA

KuHemaTHKa cj0XHa [Js1 BocnpuATusa. [IpHurHa nmoHsiTHA:
obusve mMaTeMaTHKH (anarebpa, reomMerpusi, TPHTOHOMETpUSl B
NnoJHOM o6beMe). YMpOlUeHHe e MaTeMaTHUeCKOro amnmnapara
BbIXOJIalIMBAET CYTh KHHEMATHKH — KJacCH(hHUKALMIO JBHXKEHHH
¥ onucanue mofaesel. Eciy oTkasaTbecst OT KOOPAMHATHOIO METO-
[la ¥ OTPAHHUUTBCS TOJNBKO KJaccHdHKauuei no bopme TpaekTo-
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pPHH H XapaKTepy M3MeHeHHs CKODOCTH, TO KPYT 3ajau, npejJa-
raeMblx AJs pelleHHsl, CTAHOBHTCH HACTOJNBKO Y3KHM H NpUMH-
THBHBIM, YTO NpONajaeT pa3BHBAIOLIUH ACMEKT 3HAHHS.

Tak uau HHaue, HO HYXHO HCKaTb «30JI0TYIO CepeIHHY» H
MpenojHeCcTH KHHEMaTHKY Tak, YToObl COXPaHHUTb ee MO3HaBa-
Te/lbHOE M pa3BHBalollee 3HauyeHHe, clesaTb NOCTYMHOH, HHTe-
pecHoOl, BOCIpPHHHMaeMOH, AMAAKTHUYHOM.

B yueGHuKe chenaHa NOMbITKA MPeACTaBHUTb KHHEMATHKY
HayKoH 3KCMepHMeHTaslbHOH, Bce pe3y/bTaTbl KOTOPOH CyTh
06061eHHe U Hea u3al s LAaHHBIX, TOJYYeHHbIX U3 ONbITa. JKC-
nepHMeHTa/bHbIA MOAXOL OXKHBJIsIeT YueOHbIH npouece 4 co3gaeT
COBeplIeHHO He06X0AUMbII MOCTHK MEX/Y peaslbHOCThIO H ee Ma-
TEMaTHUECKOH MOIEJbIO.

[MocnenoBatesbHO NPOBOAUTCS OOGLIUHA B3T/IAL Ha KHHEMATH-
Ky KaK KjJaccudHKauHIO IBHXKEHHH (3aMoJiHeHHe CXeMbl B KOHIlEe
Kaxpgoro naparpacda). BeegeHue HOBOH BeJMUMHBI (CKOPOCTH,
YCKOpeHHs1) uTO-TO Ao6aBJ/sieT K 3TOH Kaaccupukauuu. Takue
uaed o6o6uLaolIero Xxapakrepa oueHb CNOCOOGCTBYIOT HENpOHW3-
BOJIbHOMY 3aMOMHMHaHHIO pe3yJbTaTOB.

B kuHeMaTHKe BeJMKa poJb HadtocTpauui. HyxHo He npocto
BCKOJIb3b B3IVITHYTb Ha PUCYHOK, a pa3rysijblBaTbh ero, pa6oTaThb
C HHUM, KaK C TeKCTOM, CTapaThbCsl YJIOBHUTb BCe JHeTaJsu. [lose3Hbl
B 5TOM CMbICJle TakHe yNpa)kHeHHsl, KaK paccKas Mo KapTHHKe
(Bocnpou3BeaeHue GopMaabHON cxeMbl COObITHH, H306paKeHHbIX
Ha pUCYHKe) W ob6paTHas 3ajaua: o CXeMe OnMHcaTh (CJIOBaMH,
PUCYHKOM) peaJjibHYI0 CHTyauuio, OJH3KYI0 K JaHHOH MOJeJH.

O6palualo BHHMaHYUe Ha JaHHble AJs BbIUMCIEHHH B 3afa4ax.
M gorosopusuch (cM. § 6 ri1. 1), uTo 3HaueHHsa NaHHBIX, KaK
NpaBHJO, MPHBEEHbI C TOYHOCTBIO 10 nocaeaHel nudpol. OgHako
eCTb M TOuUHble MO cMblcay Hudpbl. [loHuMaHHe 3Toro ¢dakxra
MO3BOJIKT MPAaBHJIbHO OKPYIJIATh OTBET U H36eratb JIULIHUX Bbi-
urcsaenut. IloaTomy B Kaxka0# 3anaye, CBA3aHHOH ¢ pacueTamy,
HY>XHO MPOBOIWTb TAKOK aHaJu3 (OrpaHUUYMBAsSCh MepecueToM
3Haualux uUdp).

Bce 3amauu, npuBeaeHHble B yueGHHKe, HYXKHO 0653aTeJbHO
noMoraTh pelluTh, JU6O MOKAa3blBaTb pellleHHe LeJHKOM, JHGO
0o6CyXAaTh ero BMecTe C yuallMMHCH, JH60 NaBaTbh KpPaTKUH
KOMMeHTapuil K 3ajaue, npepjaraeMofl AJsi CaMOCTOSITEJ]bHOro
pelleHHus.

HMmeHHO B KMHeMaTHKe ydallHMcs OGbIYHO NpeAsaraioT MHO-
ro uaeaJM3MpPOBaHHbIX 3a/a4 (onucaHue Mojeneit), ytobsl oTpa-
6otaTb GopMyJbl. HyKHO MOCTeNeHHO OTXOAHTh OT 3TOrO, NOAGH-
paTb 3aJaHHs, TECHO CBfI3aHHble C MPAKTHKOH ydallHXCH.

OueHb noJie3Ha AeMOHCTPaLHsA HAeaJM3HPOBAHHBIX IBHXKe-
HUE (BOCmpou3BedeHHe Mogjesed) Ha Kommblotepe. CoOTBETCT-
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BYIOL{He MPOrpaMMbl UpPe3BbIlUafHO NPOCTLI, HX MOT'YT HamHcaTb
caMu yyauiuecs.

Ecnd y yuuTesns ecTb BO3MOXKHOCTb, TO IOJIE3HO CJleJaTh
KOMIIJIEKT CTPOBGOCKONIHYECKHX (hoTorpacuil ABUKEHUH U IPeo-
KHUTh HX [Js 0o6paboTKH B KauecTBe JabopaTopHbiXx paboT.

§ 10. ¥. 5. Do xe Jerko cienatb ¢ MOMOUIbIO KOMIIbIOTEDA.

Y. 7. luck He siBasieTCsl a6COJIIOTHO TJIaAKHM.

PacckasbiBasi 0 pa6otax [lronemes u Apucrorensi, moayepk-
HHTE pasjidude cMbicia paboT: ApHCTOTeNb [ipeljaraeT MpPHH-
UUNBL KJ1acCH(UKAUUKM ABHXKEHHH (ecTeCTBeHHble H INPHHYIH-
TeJbHble, HeGecHble U MOANYHHEE), a Iltosnemelt naer onucauue
JBHKeHUS] HeOGecCHBbIX TeJ.

§ 11. Yuammuecs (I) specb BnepBble CTaJKHBAIOTCH C IOHA-
THeM BekTopa. CoOOILHTE TOJBKO [V1aBHOE: BEKTOP XapaKTepH-
3yeTcd AJHHOH (ModysneM) M HalpaBJeHHeM, U €CJH YTO-TO
W3 3TOr0 He 3aJaHOo, TO HEBO3MOXXHO BBLIHECTH OINpejeseHHOe
CyXKJleHHe o nepemeuleHHH (nmpuBenuTe npumepsl). CiloxeHHE
BEKTOPOB He BbI3blBaeT 3aTpyaHeHuH. Ha | ypoBHe orpannubTech
rpacduyeckuM BapuHaHTOM (6Ge3 NpoeKuHi), camoe GoJblliee —

BLIUKCJIEHHEM So MO Teopeme Iudaropa (s L sy).

Ha 1 ypoBHe n0CTaTOUYHO MO3HAKOMHUTb PebAT JHllb C HAeeH
pa6oTsl KonepHuka, a maTeMaTHuyeckyilo 06paGoTKy CJ0XKEHHS
nepeMelieHuil npenyoXxuTb Ha ypoBHaX II u IIL

§ 12. Bce onbiThl {B1— B5) Hy:xHO cnenats 1160 Bo GppoH-
Ta/JbHOM, JU60 B AeMOHCTpalHOHHOM BapuaHte. OCHOBHOe CO-
JeprKaHue najpHeliell pa6otel — 06paboTKa pe3y/abTaTOB STHX
OTBITOB, H €CJIM CAMHX ONBITOB He GyleT, To U paGoTa npuoGpereT
dopmanbHbill, MaTeMaTHUeCKHUH XapakTep, 4TO HEeAONYCTHMO.

K nocraHoBKe U 0TpaGOTKe ONBITOB NPHUBJIEKUTE 3aUHTEPECO-
BaHHbIX yueHHKOB. OHHM, He COMHeBaioCh, MpPENJIONKAT MHOTrO
HOBBIX HIeH.

Bce ombiTH Ha NaHHOM YPOKE, Pa3yMeeTcs, B MOJIHOM 06beMe
NPOBOAUTb He HYXXHO. TOJBKO OMBIT ¢ TPyOKOH HEO6XOAUMO
JOBECTH [0 KOHLA: NMOJY4YHTb pe3ysabTaThl H OTPaboTaTh HX
(«KTO yJIOBHT 3aKOH?»). OcTa/ibHble ONbITH HYXXHO IOKa3aTb B
TOH Mepe, uTOObl y6eAHTE/NbHO NPOLEMOHCTPUPOBATH [IABHYIO
UJel0: U3YUYUTb NBUKEHHE — 3HAUHUT HaUTH criocob 3aduKkcHpo-
BaTh TMOJIOXKEHYWe TejJa B IMPOCTPAHCTBE uepe3 OINpeleseHHble
IPOMEXXYTKH BPpEMEHH M M0Ka3aTh, KAK HMEHHO 3TO MOXKHO pea-
JIU30BaTb MPaKTHYECKHU.

AHanu3 pe3ysnbTaToB (DPOHTAJBHOrO OnbiTa ¢ TpyOKo# (B4)
npuBOAMT K oTKpbiTHIO Mojenu PITJI. Ha onmHom u3 ypokoB
MOXKHO 3aKpelUTb 3TH NpaKTHueckue 3HaHus (Bl).

§ 13. IIpu paccMOTpeHHH NOHSATHS MIHOBEHHOH CKOPOCTH
MOXKHO BEpPHYTbCSI K amopud 3eHoHa O JeTsllell cTpede.
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Y. 7, 8. Jlyulile BHIMONHATL HX KOJJIEKTHBHO, B opMe IHC-
KYCCHH.

Y. 17. Ero MoXHo npeJIoKITh AJ151 CAMOCTOSITEJbHOrO pelile-
HUSl MOCJe u3ydyeHus: rpaduueckodl «3aroTOBKH».

Y. 18. M3 Touku A mpoBecTH KacaTesbHYI0 K OKPYKHOCTH
M M3 TOYKH B NpOBeCTH BEKTOP B TOUKY KaCaHHA.

Y. 21. Cssasatb CO c ogHuM H3 KopabJeH, OnpeaesuTh CKO-
pocTb Apyroro kopabas B 3to CO no H3ayuaeMoMy 3aKOHY.
[Toayunm: kopabab I cTOUT (Touka), Kopab./b 2 nBUKeTCH (JIH-
HUs1). MuHHMaJ/IbHOE paccTosiHHe — [JIMHA TNepleHAHKYJspa,
OMYILLEHHOro M3 TOYKM Ha JuHHIO. [loguepkHHTe: B MexaHUKe
HeloToHa aauHa oTpe3ka abCcoJoTHA, He 3aBUCUT oT BeiGopa CO.

Yuamumes (II1) HyxHO nokasaTb BbluHCAeHHe OLHOH U3 NPO-
usBoaHblx. Hanpumep: x =kt?, x, =k (t + At

Ax=x)—x=Fk [(t + At — *]=k (2tAL + (A1),
Ax o, 2N (AL? .
Zt_—k—'—At =2kt At

. A dx  ,
AIIITO IR =x/=2kt.

®opMyAbl NPOU3BOAHBIX APYrHX (QYHKUUH Jyullle BBOAUTb MO
Mepe He0GXOJUMOCTH, MPH pelleHHH COOTBETCTBYIOLIMX 3ajau, H
MOCTENEeHHO 3aMoJIHATb TabJHIly.

Jlo6aBbTe ynpakHeHHs THna Y. 23 WM MPOCTO UKUCTO MaTe-
MaTHUYeCKHe 3aaHusi. He cIMIIKOM TeOpeTH3Npysl, HaJO AOHECTH
rJaBHOe: MPOU3BOAHASA — 3TO CKOPOCTb M3MeHeHHs] (PyHKUHH B
TOUKe.

§ 14. YckopeHHe — 3TO CKOpPOCTb HM3MEHEHHS] CKOPOCTH —
BOT camoe rjaBHoe. s yuawuxcea (I) mocratouHo ymets onpe-
JIeJisATh, Korpa Tteno obgajnaer yckopeHuem. Eciau yuwammecs
c1abo TOArOTOBJEHB, TO MOXKHO ONYCTHTb KOJHUECTBEHHYIO
OIIEHKY.

Y. 4. Ilpu ynapax.

[lpu usyueHuu TOpMOKeHHs no npsiMo# yuaiwuecs (1) Bmep-
Bble 3HAKOMSTCS C MOHAATHEM INPOEKUMHM BeKTopa. 31ech M B
nanbHedmem st caenyto cosery [l. Kapueru: «IlepexuBartb
HENPUSITHOCTH 110 Mepe HX IOCTYMJEHHSI» — U BBOXY MOHSTHUS
TOJIbKO TOTJa, KOrja 3Toro Tpebyer u3HKa.

[Ipouenypy BLIUMTAHMS BEKTOPOB MOXKHO CAeJNaTb OJLHO-
KpaTHO M He Tpe6OBaTb OT YUYEHUKOB €e BOCIIPOU3BEJEHHS.
HocraTouHo 3alMOMHHTb, KakK HanpaBJeHO YCKOpPeHHe B pac-
cMaTpuBaeMbIX Caydasx.

PucyHok mpu nepexofe K yposHio Il HyHO paccMorpeThb
OueHb BHHMAaTeJbHO, C TOYHOCTBIO A0 IJIHHBEI CTpeJIOK.
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B 11l ypoBHe HMEHHO TaKoil croco6 onpejeseHus a, BeIGpaH
MOTOMY, UTO MpOlleJypa COJEPXKHUT CBeleHHe O 3aMeuaTe/bHOM
sin x

npezgeJse: lim0 = 1. DT0T paKT LIHPOKO HCIOJb3yeTCs NpH
e
peureHuu 3agad. [Tose3aHo o6paTHTb HAa Hero BHHUMaHHe.

Y. 20. Ilomorute yuyeHHKaM OMNpeNeJHTb CKOPOCTb Teja
B BeplLUMHe napaboJibl: v =ug COS Q.

§ 15. Kak nBuxeHue uaeHTHOHUHPOBATh ¢ Modenbio PY]I?
[TokaxHuTe, 4TO 3KCNEepHMEHTAJ/JbHO 3TO clefaTb HeJerko, Ho
MOXHO. YJAenuTe BHHMaHHe 3HAKaM NPOEKUUH a, U v, [lon-
YepKHHUTE JO0roBOpeHHOCTb: OX 44 Uy M CYLIECTBEHHOCTH STON
NOTOBOPEHHOCTH.

HyxHo sn yuaiiumcsa Ha 6a30BOM YPOBHe H3ydaTb Sy==

2
=voti-a§t- ? Bpan au. Jlydie coo6UMUTs UM MPOCTOH 3KCrepH-
MeHTa/bHbI akT Ha 6ase onbiToB B2, B5: s~ 1% (vy=0). 1 no-
CTaTOUYHO.

Hnsi yuenukoB (III) BBoauM mpeacraBieHHe 06 HHTerpaie,
IJIsl HayaJja Kak o6 onepauuu, o6paTHOl AuddepeHLHPOBAHHIO,
omnpefeneHusi neppoobpasHoil. ['eomeTpuueckuil cMbic/l HHTErpa-
Jla pacKpoem B JaJjibHefiliem TaM, rae 3To GyneT mose3Ho. Kak
06bIuHO, NoTpeHUpy#iTe yueHnkoB (III) Ha npocreiiwnx 3agauax.
Ecsiv Bac Tako#l MOAXOL He yCTPAUBaeT, TO NOKAXHUTe FeOMeTPH-
yeCKMH CMBICJ 3[€Cb e, MaTepHaJs [Js 3TOTO eCTh.

§ 16. Ilpennaraemass sKkcnepHMeHTasbHasi YCTAHOBKa (ee
CTOUT cenaThb!) MO3BOJIsIeT THPaXKHPOBATh «aBTOrpad» MasiT-
HMKa M JaTh KaXJIOMY YYeHHKY KyCO4eK JIeHThl AJsl aHaJu3a
(onpenenenue A, T, v). B cBoell mpakTHKe 51 HCMOJNb30BaJ TaKxKe
NpYyKUHHBIE MasATHHK ¢ ['-06pa3HbIM pbluarom st npeobpasoBa-
HHUsSI BEPTHKaJbHbIX KoJie6aHHH B TOpH3OHTaJ/bHble KoJeGaHHS
Tpy6ku ¢ ¢daomacrepom. Tpybka KpemuTCs K BePTHKaJbHOMY
nJedy pblyara, a MasTHHK C MacCHUBHbIM TpPY30M — K TOpH-
30HTa/JbHOMY mJeuy. TakoH BapHaHT YCTAaHOBKH KOMIMaKTHee.
i ycTaHOBKH MOLOMAYT MpYKHUHA OT npubopa «Benepko Apxu-
Mela» M Ipy3 Maccod m => KI U3 CTaHAapTHOro Habopa. Pblua-
I'H C YAOBOJNbCTBHEM HM3rOTOBSAT LIKOJbHBIE yMenblibl. Bce Kpe-
[UTCS C MOMOLIBIO 1aGOPaTOPHOTO M YHHBEPCANbHOIO LUTATHBOB.

§ 17. Y. 1. bpocutb cHauana pa3BepHYTBbIH JIHCT, & 3aTeM
CKOMKaHHBIH.

V. 2. TMon0oXHTh JerKde Teja (JUcT 6ymart, nepo) Ha KHHTY,
4yTOGbHl COMPOTHBJIEHHE BO3JyXa He CKa3blBaJ/JOCb Ha HX JBHXKe-
HHH, U ONMYCTUTb TakWM obpasom. Tesna magawT, He OTpbIBAsAChb
OT KHHTH.

Y. 3. He3saBucumoctsb nepuoga Koae6aHui rpy3a Ha HUTH OT
Macchl.
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V. 7. IlonuepkHuTe pasjvuHe OTHOLIGHHH BLICOT H BPEMEH:
hathi=9; to:t;=23. TlonatHo: s~ ¢ (vo=0).

W3 marepuadna Il ypousa B | cieayeT BKIIOUHTb TOJBLKO BO-
mpoc o MepBOi KOCMHUecKoH ckopocTH. Takas mepecTaHOBKa
co3/laeT HEKOTOpOe HeynoGCTBO, U 5 cTapaJjcs uabexarb ee, HO,
N0-BHAMMOMY, OHa Heu3bexxHa IPH COTJIaCOBAHMH JIOTHKH H3J10-
JKEeHHUS M pacrpefeseHdsl marepuaJja M0 YPOBHAM.

§ 18. Ilpu usyueHun maTepuasa Ha 6a30BOM ypPOBHE CUHTAIO
BO3MOXKHBIM OrpaHHuMTbCs npuemoM [anunes. O6paTtute BHH-

MaHMe YyallHXCs, 4TO B IpHHLHUIE Uo MOXHO pasJOXHUTb Ha
cocTaBasioLUe (0g =10+ Us) GECKOHEUHBIM KOJIHYECTBOM CIIOCO-
60B, OLOGHO TOMY KaK UMCJIO, HANpUMep 2, MOXKHO NPeCTaBHTh
cyMMO# [IBYyX uuce]l KakK yrogHo (2=5—3; 2=—4,546,5
u T. 0.). He Toponsicb mokakute 3—4 BapuaHTa, CpeiH HHUX H
BapuaHT [anunes. [loguepkHuTe, uTo BHIGOP ONpejessieTcs Ha-
npaBleHHeM YyCKOpeHHsa g: g,=0; g,= —g = v,=const;
U7~ const.

B 6230BOM ypOBHE MOXKHO OTPaHHUHTBLCS TOJbKO BbISICHEHHEM
(bOpMbl TPAEKTOPHH, a TaKXKe BKJIOUHTbL B Hero Y. 8 u VY. 9.

3anaun Y. 12 oueHb CJIOKHBI B IOJYUEHHH U MaTeMaTHYeCKOMH
06paboTKe pe3ybTaTOB, OLlEHKe NOTPEIIHOCTH, T0O3TOMY Liesieco-
ob6pasHo oTHectd ux K III ypoBHio.

§ 19. Usyuaerca auwb Ha II u II] ypoBHsax.

Y. 6. YnoGHee pewath 3anauy B CO, CBSI3aHHOH ¢ NOE3I0M.

Y. 8, 9. Paccmorperb sBnenus B CO, Kotopas cBOGOZHO
najgaer.

Y. 10. 3anauy nosesHo pewuth ¥ B CO, CBA3aHHOU ¢ 3eMJIel,
1 B CO, cBs3aHHOMH C KOJIOHHOH, 1 MOAUEPKHYTh 3HaueHHe BbI6Opa
CO pns Goslee palMOHAJNbLHOTO pelleHus.

Y. 11. Paccmorpum 3agauy B CO, cBI3aHHOH C TeueHHEM.
EcJ/iM cTapTyIOT [0 TeUEHHIO, TO «106e UT» c1abbli, TaK KaK MOCT
IBH2KETCS] HaBCTpeuy IJOBLAM, a K MeCTy, rje OblJl MOCT NpH
cTapre, MJIOBLBI BepHYJHCb 6bl OJHOBpDEMEHHO.

Peluast 3agauu, crapaitech L106GUTbCA, YTOOLI yuallyecsl BH-
IeJld TJIaBHYIO 3ajauy B ONHCAHUU SIBJeHHS B OOLYMaHHO BbI-
6panHoit CO, T. e. yMeJNH COCTaBHTb CHCTEMY ypaBHeHHUH («Ma-
TeMaTHueCKU# nopTpeT» fABJeHHH). HyXHO oTAenuTb ¢u3Huec-
KHe TPYLHOCTH OT MaTeMaTH4YecKHUX. B 3TOM OTHoLIeHHH, KaK yxKe
YIIOMHHAJOCh, NI0JIe3Hbl 322Ul Boobiile 6e3 faHHbIX, Ie LeJb —
coCTaBUTh onucaHue. Jlyullle npenJsarath 3ajaul Mo PHCYHKaM.
3anauHUK TaKOTo THIA Mbl cefiyac rOTOBHM.

§ 20. O6o6uwatoulyo Tabauly Jyulle cHauaja 3amoJHUTh,
BKJIIOUHMB B Hee 3HAHHS, OTHeceHHble K | ypoBHIO, a 3aTeM no6a-
BUTb ¢GopMyJbl, H3yueHHble Ha Il ypoBHe:
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Tabauuwa I

JBuxeHue
TpaeKTopHsi

a=0

NpsIMOJIHHERHOe KPUBOJIMHEH HOe-
a_const
_ Z.(a, vo)~0 v =const
v=const
a=const Aan PO
vI=1 lajvo la=g a,=v*/R
PITJ Py [l cr a, Lo
x=xo+ vt Uy=uvo+at Uo=0p40,
sx~1*(vo=0)  v.,=const
y Upy="Uop— &t
K x=uvt
a=0 .-
a=g
CIl
UX—Uoigt
/’l~t2 (Uo=0)

Ins 11 ypoBHS no6aBHUTb OnHcaHUe TapMOHHUYECKHX KoJe-
GaHuil (ay,= —o0°-x; x=Acos of; v,=—Aosin of; a,=
= — Aw? cos wt), 3aBUCHMOCTb NepeMeLLeHHs] OT BpeMeHH (OT

2 .2
ckopoctr) npu PY ]I (5x=00t+%; sxzﬂfT;”; S1iSpi.. =
=1:3:... npu vo=0), onucanne IIT B NpoeKUHAX (Vor=

=U,=Up COS Q; Uy="Uoy— Al =10y sin a —at, ecsou a,=0, a,=

at? 9 v up sin a —at
=—a, y=vyl——= ; y=Ax—Bx* =i=————>
Y oy 2 Yy ;g B Uy U+ COS a ?

nokaxure csasb PO u KII.
Has yuawuxes (11, I1I) Hy»KHO 3anucath ypaBHeHHE N1BHKe-

HHS C TOCTOSIHHBIM YCKOpDEHHeM B o6LleM BHIE: U=0v,-af u
r=r0—|—vot+i2t— — W MOJYEPKHYTb, UTO OCTaJIbHOE 3aBHCHT OT

Boi6opa CO, B 3aBucumocTd oT CO 0o6iuue BEKTOpPHBIE ypaBHe-
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(0=9="0x udu)

»SDN xo0p

04 ox=x

mR-w'd..l_lRBS =A ¥on==%n
b fio —
==L o Tt =h T1id
1P o4 x=y H
10 SO0 W0y — = Sn"xd 1 4 flop =4p
P *on=%p M08 ___xg
10 UIS 00 — =—=7%p o0 —2n
! e ]
10 500 0y =x o uts %0 ="0 St por=x
J © 500 00 =""0 o+ a="*n
d L I/ Ad
£ 0=(x0%)> 2081 ‘,0=(00 “0)7
2TD p—=fp ‘g="D
oxrd %||x0
_r_, %allo
0=2p="7 ﬁ 0D aoozm/
p+ii=np
MIM”“..@ mNLKD”:Nw Mmmnlwl_lwoml_lomn‘.m
‘w40 = w+oe=nqn

QUHIWHMEY]
I[I enurge
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HHSI B NpPOEKUHMSAX «MpeBpauialoTcsi» B ypaBHenus PIII, PY]L
wan IIT.

Buaonu3MeHeHHas cxeMa NMoJUepKHBAeT OTHOCHTEIbHOCTh Ha-
YaJbHBIX YCJOBHI (Fo, Up) H COOTBETCTBEHHO (DOPMBI TPAEKTOPHH,
3HAUEHHs] CKOPOCTH; OHa OJ/iMXKe ulesM HuHamuku. CpaBHeHHe
nByx Tabaui (cxeM) MO3BOJIHUT sipue MOJUEPKHYTb XOA MBICJH: OT
KJaccHu(HUKaUuKu ABHXEHHH — K KJacCH(HKaLUU CHJI.

IMosie3aHo moHecTH U Ty HAelo, uTo BeiGopoM CO Jio06oe ABH-
’KeHHe MoxkeT GbITb CBeNEHO K JIOGOMY, Hamepel 3agaHHOMY
(10 TPaeKTOPHH, 3aBUCHMOCTH v (£)) . Hanpumep, ec/iu MBI XOTHM
paccMaTpHBaTh TEJNO KakK MoKosilleecsi, TO Hy»KHo cBsizaTbh CO ¢
stuM TesoMm. Ho Tak kak BbiGop CO ue/sHKOM 3aBHCHT OT BOJIH

Ha6JIo1aTeNst, TO ro, Ug (HauasnbHbBle JaHHBIE) HE MOTYT Onpeje-
JATbCS HUKAKUMH ADYTHMH 3aKOHaMH npuponsl. Tosbko yckope-
HHe a onpefeJ/sieTcsl 3aKOHOM NMPHPOAH], HO auuib B CO, KOTOpble
BIOCJECTBUH, NPU U3ydyeHUH | 3aKkoHa, 6yAyT Ha3BaHbl HHEPIIH-
anbHbIMU. Tabauua Il mpokaaabpiBaeT MOCTHK K YCBOEHHIO 3TOH
Ba’KHOM MBICJH — CYTH AMHaMuKH HeloToHa.

O6paTtute BHUMaHUe pebAT, uto Tabuuua Il cocrasiser
4yacTh LENOYKH, MPUBEAEHHOH B KOHIe ryaaBbl. IMeHHO TabJHiia
11, Ho He 1. TlocnenHsiss — yenouka «Hao60OpPOT» U OTpaXKaeT pas-
BUTHE HCCJeJOBaHMN B KHHeMaTHKe.

Brlio 6b1, padymeeTcs, Jy4lle, eclyd Obl BONPOCH, BO3HUKAIO-
IlHe MpU M3yyeHHH KHHEeMaTHKH, 3ajajy CaMH yuauiuecsi, HO
€C/IH 3TOTO He NPOH30HAeT, TO CJeAyeT NOSCHUTb, MOYEMY IO-
CTaBJIEHHbIE BOIIPOCHl YMECTHBI. DTO — MOCTHK K JaJjibHeHlIeMy.

III. AUHAMHUKA

B03MOKHO HECKOJIbKO aKCHOMAaTHYeCKUX MOCTPOEHHH AMHA-
MuKkH. Mol BbI6pa/i HauGo/lee MPOCTOM AJIs BOCIPHSATHS BapH-
aHT: BBOAMM STaJIOH CHJIB, F, W ycTaHaBJIMBaeM OMbITOM: F ~ a,
F= ma. B nocaenyiouieM, onupasch Ha BTOPOI 3aKOH, BBIACHSAEM

CBOHCTBA CHJ Pa3MYHOH MPHPOALI: F(v r).
Yyamuxca (II1) HykKHO npuydaTh K 3aNuCH BToporo 3aKoHa

B Bule AH(depeHUNaNbHOIO YpaBHEHHS m —Fx, 4TOGBI

BMOCJIEACTBHH MNPOUHTETPUPOBATL €ro IpHU Fx—const, Fy=
=F (x) — cujoBoe mnoJe, F,=F (v), B uacTHocTH F,= —kv u
Fy= —kv®. VHTerpupoBaHue AJisi Cjydasi NepeMeHHOH Macchl
MO2KHO TepeHecTH B rJaBy V, uTO H CAeJNaHo.

§ 21. ['naBHOe yTBepxKJeHUE, KOTOPOE HYXXHO [OHECTH [0
yualluxcs: AefcTBUe TeJ APYr Ha ApYyra onpejedsieT yCKopeHue,
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HO He CKOPOCTb TeJ. DTy MbIC/Ib HEOOXOAUMO NMPOBECTH KpacHOH
HUTBIO Uepe3 BCe COeprKaHHUe IJ1aBbl U B NPAMOH (HOPMYJTHPOBKe,
M C MOMOLUIBIO 3ajad.

HcKMIOUNTENbHO NOJIe3eH ONBIT C JBHXKEHHEM TeJeXXKH Ha
BO3ylIHOH noaylike. Ero Hy>KHO o6s13aTesbHO oTpaboraTh, OT-
peryJupoBaTh ¥ NpoaeMOHCTpUpoBaTh. COOTBETCTBYIOUIHA MpH-
60p BbINYILEH U MOXKET ObITb NpUoOpeTeH B yukoJekTope. C ero
MOMOIIbIO MOXKeT ObiTb MPOBEAEHO MHOrO AEMOHCTpaLHH, Co-
NPOBOXKAaeMblX KosnuecTBeHHbIMU oueHkamu (PITH, PY, F=
=ma 4 T. ).

He cTouT 3/0ynoTpe6/asiTb MOHSATHEM «HHEPUUSA», <O HHEp-
LMH>», TAK KaK yYEHHKH U4aCTO NepPecTaloT OTAaBaTh ceGe OTUET B
collepKAaHUHU JaHHOTO NoHATHA. Jlyuwe ¢popmynupoBath no Horo-
TOHY: «TeJIO IBUXKETCS C OCTOSIHHO! CKOPOCTbIO» MPH COOTBETCT-
BYIOUIUX YCJIOBHSAX.

Ko BpemeHH u3yyeHUsi 3TOH ryaBbl HAKOMHJIOCH JOCTATOUYHO
3HaHu#, uTo6bl no3HakoMHuTb yuawmuxes (II, III) ¢ HayyHbIM
MeTOJOM MNOo3HaHus. Ecnu yyutesnb cunTaeT pasroBop 0 MeTone
npex/1eBpeMeHHbIM, TO ero MOXHO U nepeHecTH. COOTBETCTBYIO-
IUMH MaTepuaJ Jyulle MPOYHTATh, a 3aTeM OGCYIUTb U PELIUThb
npe/JoXKeHHble 3alauH.

3agauu § 21 umelOT KauyecTBeHHbIH xapakTep. YKesaTeabHo
KaK MOXHO uarile o6paiiaTbCsd K JUYHOMY OIBITYy YYaILHUXCS.

§ 22. OcHoBHOe BHHMaHHe yaeauTe (GOpPMYJHPOBKE 3aKOHA
U PaCKpPBITHIO €ro cojepxKaHus, KoTopoe AJsi pe6AT HeoueBHHO.
[TonuepKHHTE, HACKOJMbKO CYIIECTBEHHO Y 3HAUUTEJNbHO LaiKe
cJIoBO B (hOPMYJIHPOBKe (DU3HUECKHUX 3aKOHOB.

[Tonpo6Ho ob6cynute Bonpoc o cyuiectBoBaHuU FICO u ele u
elle pa3 NOAUEpPKHHUTEe HJea/M3UPOBAHHBIA XapakTep (u3Huec-
koro 3HaHusl. O Bo3MoKHOCTH cBsi3aTh CO ¢ PEIMKTOBBIM H3JY-
YeHHEM [I0Ka MOXKHO yMOJIYaTh.

§ 23. He ocoGeHHO TeOpeTH3HpYsi O NMOBOAY OMNpeJeseHHH,

COCpefoTOUbTe BHHMaHUE Ha IaBHOM: F ~a. ONBHT C TelexKoH
MOXKHO OOCYIHTb M peaju30BaTb KOJJIEKTHBHBIMHU YCHJHSMH.
OnbiT ¢ BpaulalOLIUMCS AUCKOM TOXE CTOMUT NPOJAeNaTh, U He
TOJIbKO B KayeCTBEHHOM BapHaHTe. 3a0MHO MOXHO MOBTOPHUTb
HEKOTOpble Pe3yJbTAThl KHHEMATHKH.

[Tocko/ibKy Ha 6a30BOM YypOBHe onepalusi CJIOXKEHHS BEKTO-
pOB He HCHOJIb3yeTcsl, TO 3[leCb MOXHO MOMBITAThCA MPOGYAUTH
uHTepec K stomy Bonpocy (V. 3, 4, 5, 6) u OGBACHATbL MpaBu-
JIO, @ MOXHO 3TH BOMNPOCHI HCKJIOYHUTb BooOIle M3 6a30BOro
YPOBHS.

HekoTopble cyliecTBeHHble 3aMedyaHHs1 s BBIHOWIY B KOHeI|
naparpada, 4yTo6bl He OTBJIeKATb BHMMAaHHe OT TJIABHOTO.

Y. 2. Bce npeumyiliecTBa U HeJOCTATKH OMBITOB BBISICHSIOTCS
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NpH UX ocyllecTBJeHHH. ['opasfo syulie, eCqH OMBIT CIPOEKTH-
PYIOT H OCYLIECTBAT CaMH ydallluecs.

Y. 3. DTOT onbIT Jyyllle cejaTbh HAa TOPU3OHTAJbHON JOCKe.
JIBa nuHaMoMeTpa 3aLenuThb NeTasIMH 33 I'BO3AH (KPIOYOK OIHO-
ro M3 JHHAMOMETPOB YIJHHHTb INPOBOJOKOH HWJH HHTBIO), a
TPeTbHUM AHHAMOMETPOM JeHCTBOBATh Ha a6y, Aepxa ero B Je-
BoH pyke. Ha Jsucte 6ymary, Jexaluem noj wai6oi U AHHaAMO-
MeTpaMH, KapaHAalioM MOMETHTb HalpaBJleHUs CHJ, 3alucaThb
nokasaHus nuHaMoMeTpoB. CHJIBI CYMMHPOBATb reOMETPHUECKH,
NOCTPOUB WX B maclutabe. O6paTHTe BHHMaHHe yuyalluxcs Ha
OLIEHKY MOTPELIHOCTH.

V.4 u¥Y. 6— nna xenawolux.

Y. 11. O6paTtute BHHMaHHe YUeHHKOB Ha CKOPOCTb PaclpocT-
paHeHHsl BOJIHBI AeOpMalHH B CTEKJe.

Y. 14. Ha 6a3oBoM ypoBHe TaKHUX «IBYXXOLOBLIX» 3afau (@ =
=..F=ma=...) BnosHe focTaTouHo. Bce 3anauu syuiie B3AThb
M3 MOBCEeIHEeBHOH MPAaKTHKH.

Y. 16. UtoO6bl uesnobek npuobperas yCKOpeHHe BMecTe C He-
uHepuuanbHoit CO, Ha Hero NoJ/IXKHa AefcTBOBAaTh CHJa (KakK npa-
BHJIO, CHJIa YIPYTrOCTH JeTaJied BaroHa).

Y. 18. DToMmy ynpaxkHeHHIO yie/INTe caMoe cepbe3HOe BHUMa-
Hue. OTBeT: B Jl060OM HanpaBJieHHH, B 3aBUCHMOCTH OT Bhibopa
N CO.

§ 24. HauboJsiee nosiesHble [/ TNOCJAeAYIOLLEro CJeACTBUSA

TPeTbero 3aKOHa: my:my=asia; U 2f=0. OHH AOCTATOUHO
OYeBHIHbl H MOTYT ObITh MOJKPENJeHbl OTPOMHbIM JIMYHBIM OTIbI-
TOM yueHHKOB. McnoJab3yiiTe ero.

§ 25. HamomHuTe ydyeHHKaM elle 00 OLHOM CTOJKHOBEHHH
3[lpaBOrO CMbIC/IAa M NMPAKTHYECKOTO 3HaHusA: (akT wapoobpas-
HOCTH 3eMJid BHeJpPSJCH B CO3HAHHE JOJITO M TPYLHO.

OcHoBHast Mblcsib: HeT H36paHHOH KMCO, HeT H36paHHBIX
TOYEK M HampaBJieHUH B NMPOCTPAHCTBE.

He nomeuiaetr yTOYHHTH CJI0Ba: «...MeXaHHUYECKHE MPOLECCH
NPOTEKAIOT OJMHAKOBO...», TAK KaK,BONPEKH 3HAHHIO, «OIHHAKO-
BO» yyallldecss BOCIDHHHMAIOT KaK «HAEHTHYHO BO BCeX JeTa-
JIsIX», a 3T0, pa3yMeeTcs, He TakK. 3[eCb yMecTHa Kakas-HUGYyIb
npocrasi aHaJOTHs, HalpuMep TaKas: eCld HECKOJbKO uYe/oBeK
HaGJI0fAI0T AOM, TO OHH (UKCHDYIOT He OJHO U TO XK€ B 3aBUCH-
MOCTH OT TOTO, C KAKOTO PacCCTOSIHHS, C KaKOil CTOPOHBI, B KaK0oe
BpeMsi CyTOK, B KaKy10 MOTOALY H T. I. pa3rJsiblBalOT ero; 04HaKo
HEKOTOpble XapaKTepHble NPH3HAKH, OTJIHYAIOUINE HMEHHO 3TOT
IIOM, BCE YKa)XyT OJMHAKOBO (€C]H He CTpajaloT nedeKTaMu
3DEHHH) . oo

§ 26. OcHOBHasi MbIC/Ib: TOCKOJIbKY TPAeKTOPHS U r; S; U OT-
HOCHTEJIbHBI, TO KJacCHPHKaLUA ABHKEHHH MO 3TUM MPH3HAKAM
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TakKe yCJIOBHA, CnpaBeAiuBa Jauub B ofHoit CO. Yckopenue a,
onpegeJssieMoe CuaaMu, abCoJIOTHO, MO3TOMY HYXKHO MepeHTH K
KJacCH(UKALUH U ONHCAHHUIO CHJI.

Y. 12. 3apaua gaer 60JblIOH MPOCTOp AJS Hay4HOH (aHTa-
3MM M BO3MOXHOCTb OTJHYHO TMOHATb MPHHUHIBl MeXaHHKH
HbroTOHa.

3HAaKOMCTBO C JHHAMHKOH 0ObIYHO NPOXOJHUT BoJiee «ryaLKos,
yeM C HacCbllleHHOH MaTeMaTHKOH KMHeMaTHKOH, HO HYXHO OT-
naBaTb cebe OTYeT, YTO 3TO — YHUCTO opMaJjbHOE BleyaTJeHHe
yuamuxcst. O6o6uiaouine HaeH IHHAMHKH, KOHEYHO Xe, TPYA-
Hee 17151 OCO3HAHHOTO YCBOEHHS, HX BHEILHSsI MTPOCTOTa 06MaH4YH-
Ba. O6 3TOM TrOBOpHT, Hamnpumep, peureHde 3anau ¥. 18 § 23 u
Y. 6§ 26. ViMeHHO MO3TOMY YUWTeJb AOJKEH NMOArOTOBUTL 3apa-
Hee W OTpaboOTaTb SKCNEPUMEHT MO IHHAMHKe, KOTODbIH Takke
HaMHOTO CJIOXKHee, ueM B KHHeMaTuke. Heo6X0QUMO MOCTaBUTb
SKCIEPUMEHT TakK, 4TOOB! MOJy4YaTh HaleXHble KOJHUeCTBEHHbIe
OUEHKH.

Yuawumes (II1) nonesHo maTb maTepuas no AUHaMUKe Bpa-
111aT€JbHOTO [ABHXKEHHS.

IV. CHJIbl B MEXAHHUKE

BHUKaTbh B IpUpPOAY CHJI Ha 3TOM 3Tamne He cjenyet. Eule 6y-
JleT BpeMsi FOBOPHUTb 06 3TOM OCHOBaTeJbHO.

OcHOBHOe BHUMaHHe HYXXHO yAeJUTb CNocoOy M3YyyeHHs CHJI.
B Hawe#l akcuomMaTHKe 3aKOHOB [JHHAMHKH (CHJIa — 3TaJIOH)
OCHOBHBIM CMoco60M H3yueHHsI CBOHCTB KOHKDETHbIX B3aHMO-
NeHCTBUH (TpeHHs, YIPYrocTH, TATOTEHHS) SBJSETCH CTaThyec-
KHA MeToq (ypaBHOBeLIMBaHHE CHJbl JHHAMOMETPOM).

CraTuueckuil cnocob MOXKHO NMPOBECTH Noc/Ie10BaTeNbHO LIS
BCeX CHJI, 33 HCKJIOYeHHeM TsroTeHusi: F~ 1/R? stum cnoco6om
NPOBEPUTb TPYAHO (B LIKOJBHBIX YCJI0BUSX). B 3ToM acnekte
Hy»>KHO 06paTUTb BHUMaHHe Ha paboTy KaBeHnuuia, H He TOJBKO
KakK Ha BO3MOXXHOCTb ONpPeLeJUTb FPaBUTALHOHHYIO OCTOSIHHYIO.

§ 28. Ha 6GasoBom ypoBHe o6ocHoBaHHe F~ 1/R? MOXHO
ONYCTHTb M OrPaHUYUTbCS 3aMeuaHHeM Ha YpPOBHe 31paBoOro
CMbICJIa: BCe B3aUMOJEHCTBHS C YyBeJHUYEHHEM pacCTOSHUSA
JOJI2KHBI 0c1a6eBaTb. DTa HAest COLEPIKUTCSH U B IEPBOM 3aKOHe:
«...T&J0, NOCTATOYHO yAa/jeHHOe OT APYLHX TeJs...»

He cTOUT yC/IOXKHATL NOHUMAHHE TPOMO3AKHMH pacueTamH no
dopmyse 3akoHa. JocTaToyHo OGOHTHCH BLISICHEHHEM BOMpoca:
BO CKOJIBKO pa3 H3MeHHTCﬂ CHJla NPH TaKUX-TO YCJOBUAX?

Y. 8 F=G =G LT — G (p4/3n) L.
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YUT: _r—G_ —(nr)s ~ p?
3uauut: F i F_(nR)2 ,T.e. F~n'

Peiuenue 5To# 3afauy NPOSICHUT, NOYeMy TArOTeHHe «BJACTBYeT»
B KOCMHUeCKHX MacuiTabax.

§ 29. O6patutre BHHMaHHe Ha npeoGpasoBaHuHe ¢dopMyJ,
N03BOJIsIIONIee MPUBECTH HX K BUAY, YIOOHOMY AJS1 BBIUHCJIEHHH.
Camu npeoGpa3oBaHHsI MOXKHO MOKasaTb M He TpeGOBaThb HX
BOCNPOM3BENeHHs, a Pe3y/JbTaThl «NPOKPYTHTb» KaK CJeIyeT ¢
MOMOILBIO 3a]a4.

YuuThiBas HEAOCTATOYHOCTb J€MOHCTPALIMOHHOIO MaTepHaJa
10 JaHHOMY BOMPOCY, Lenecoo6pa3Ho KaK MOXKHO LIMpe HCIOJb-
30BaTh KOMMBIOTEP, KHMHO, TeJleBHAEHHE.

[Tonpo6GHble cBefleHHsT O KOCMHUYECKHX MOJIeTaX MOXKHO HaHTH
B kuure B. U. JleBanToBCcKOro «MexaHHKa KOCMHUYECKOrO MoJie-
ta» (M.: Hayka, 1970), a Takxe B xkypHase «Kpant» (1987.—
Ne 2, 1974.— Ne 2; 1972.— Ne 6; 1972.— Ne 11; 1971.— Ne 11
1981.— Ne 1).

§ 30. IlonuepkHuTe, UTO Ne(OPMHPOBAHLI BCE TeJa, KOTOPbIE
MOKHO HabJlofaTh (MafeHHe TOXKe HeCBOGOJHO H3-3a CONPOTHUB-
JleHus cpefibl) . MO2KHO 3aaThb BONPOC: NoYeMy Ke Ha Jedopma-
LU0 B MOBCEJHEBHOCTH Mbl MaJjo obpauiaeM BHHMaHue? ([le-
dbopMauuy MaJjbl, XKeCTKOCTb TeJ BeJ/HKa.)

Ba>kHO OTMeTHTBb: CHJla YNIPYTOCTH NPHJIOXKEHA K Tesay, KOTO-
poe BbI3blBaeT JedopMaliuio gaHHoro teqa. Yuamuecs (11, 111)
BEPHYTCS K 3TOMY BONpPOCY MPH H3Y4YeHHH CHJ HHEPLHH, Belb
MMEHHO CHJIy YNPYFOCTH, AeHCTBYIOLLYIO CO CTOPOHBI «yCKOpsie-
MOTro» Tesia Ha «yckopsiromee», M. HeloToH TpakroBas Kak cuay
MHepLHH.

OueHb BaXeH BONPOC O BJAMAHHUM (OPMBI HAa 3HAUEHHE XKEeCT-
KOCTH (npoduiiy, NPYXKHUHA, ...). OLeHKe XKeCTKOCTH pPas/HUHbIX
Tesl (Jyyie caMblX OObIYHbIX: 6aTOH xJeba, Kpecso, CTysl | T. I.)
HYXHO OTBECTH OTpeJeJ/ieHHOe BpeMsl, UuToObl pe6siTa OpHEHTHPO-
BaJliChb B 3TOM OTHOLIEHHH yBEpeHHO.

Bce nosioxkenust naparpacda o6HAbHO LIeMOHCTPUPYIOTCS OMbI-
TOM.

§ 31. IlpumeHeHHe MOHATHA «BeC Tesja» HYXKHO cpasy orpa-
HHYHTh CJlyyaeM FOPH30HTaJbHON OMOPLI U BEPTHKAJNBHOIO MOJ-
Beca, MHaye BO3HHKaeT MHOKeCTBO COBEPLIEHHO JIUIIHAX HeJopa-
3yMeHHH.

§ 32. 3ameTHble TPYNHOCTH BO3HUKAIOT NPH PelleHHH 3ajad,
B KOTOPbIX HI'PAET POJib CHJsa TPeHHs nokost. [IpuunHa sicHa: HyXK-

HO chenaTtb BblGOp: JHOO FTPH= — 2 F, aubo Fo.
(Y. 2 § 28).
[Tose3Ho noapo6HO pa3obpaTh MeXaHH3M JIBHKEHHs, B KOTO-

max
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pom GoJbIYIO POJIb MI'paeT CHJla TPeHUs NoKosi. B kauecTse
npumepa AJsi CPaBHEHHS MOXKHO PacCMOTpPeTb TaKxXe MOoAbeM B
TOPKY U MOAbEM MO JIeCTHHUIle (B MOCJAeLHeM Clydyae B3auMOIEHCT-
BHe C ONOPOH MNPOHCXOAHT MNOCPEACTBOM CHJIBI YIPYroCTH).
«3a4yeM aJbIIMHUCTBI PyOST CTYHNEHH?» — XOPOLIMH BOMPOC MJIs
auckyccud. Ilpu Gere B WIMNOBKAaxX TakXKe CH/Ia YIPYTOCTH KOM-

MeHCHPYeT [z, M BO3MOXHOCTH JOCTHYb GOJblliedi CKOPOCTH

B03pacTalT. IJTOT BONPOC MOXKHO TMpPENJNOXKHTb Kak [po-
61emy.

[Ipu u3yueHHH TPEHHS CKOJIbXKEHHS] OTMeTbTe, uTo opmynaa
F., = WN Ha npakTHKe NMO3BOJISI€T CAENATh Jlib py6bie OLeH-
KH. 3a MpuMepoM [aJjeKo XOIUTb He HaJo, LOCTaTOUHO paccMoT-
peTb ABHKeHHe aBTOMOOU/SA. CONpOTHBJEHHE ABHXKEHUIO CKJ/a-
IbIBAEeTCS U3 TPEHHS B OCAX W JeTassiXx MexaHH3Ma, CONpOTHBIIe-
HUSI Ccpelbl, TPeHHS KaueHHs, H, KOHeuHo, (opmyjod F=uN
MOKHO ONHCBIBATb €ro ¢ 6OMbIIOH HATAXKKOMH, ecu Booblle BO3-
MOXKHO. YCJIOBHO MOXHO 3aJaBaTb HeKHH KO3(dulIMeHT conpo-
THBJIEHHS |4, TIOKa3bIBAOLIMH, KaKylo 10/110 Beca (P=mg) co-
cTaBJ/sieT cusa ConpoTuBaeHus F.=p P.

Henbasi Bo Beex caydasix ¢ nomouwibio dopmyist £,
=pN OLeHHBATL U CHJYy TPEHHS NOKOS Kojeca (HOTH) O 3emJIIo,
Benb F., = — 2 F 1 He 06513aTeJIbHO JOCTHraeT MaKCHMaJbHOro
3HauyeHHs1. B TexHUKe yallle UCNOJb3YIOT MOHATHE «KOIPDULHEHT
cuenJeHus» (FTPonmx=p,cuP). Atd K03 bULHEHTHI OTHChIBAIOT
COBepLUEHHO HHOM MEXaHH3M CONPOTHBJ/IEHHUS, UeM Npejaraemblii
IIKOJIbHUKAaM MeXaHH3M TPeHHSl KaK 3allellVieHHs] MeJKUX 3a-
3y6puUH.

Hy>HO 06BSICHUTb yuallUMCs BCe 3TO, ecau OyneTe npeana-
raTh UM 3ajauHd, CBA3aHHble C [BHXXeHHEM TpPaHCMNOpTa, yeJso-
BeKa, XKUBOTHbIX, HHaue Ha 6a3se Tabsaul Ko3(h@HIHEHTa TPeHHA
CKOJIbXKeHHS Bbl 6yaeTe NoJyd4aTb COBEPILEHHO Hernpasaonojo6-
Hble pe3yJ/bTaThl.

Y. 33. llonpo6Hoe peuieHMe 3ajaud Bbl HaHaeTe B KHHTe
A. A. Bapnawmosa u JI. I'. AciamasoBa «YauBuresnbHas Gpusnka»
(Bubaunoreuka «KpaHT».— Brin. 63).

Has yuamuxea (II1) nosesno npenBapuTesbHO H3Y4HTh
CBOHCTBa MOKa3aTeJbHOH M Jorapugmuueckodl GyHkuuil Ha ¢a-
KyJbTATHBHBIX 3aHATUAX (BKJ/IOYas MPOM3BOJHYIO H HHTErpaJ),
a TOJIbKO 3aTeM MNPHCTYNHTb K pelleHHIo 3agaud. [lpu 3Tom
HY»XHO TOAYEPKHYTb, 4TO F . =kv — [NOBOJILHO peIKUil cayudai,
vaie F,=kv® Tak uTo pelieHHe NMpeACTABJSIET UHCTO TEopeTH-
yecKUH HHTepec.

Y. 34. Hanomuute pe6sram marepuan III ypoeus § 2.
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V. 3BAKOHbI COXPAHEHHA

§ 34. B nmaparpacde ecTb nepecraHoBka ypoBHe#: [—II—
[—III. Tak nomckasbiBaeT JIOTHKA H3J0XKeHHs MaTepuaJa.

Ynenute BHUMaHWe yc/a0BHAM BblnosHeHuss 3CH.

MoK Ho 1 noJ1e3HO 106aBUTb 3ajlau THNa Y. 9, B KOTOPHIX HC-
noJb3yercsi rpacuueckasi pabota ¢ BEKTOPaMH UMIYJabCOB. AHa-
JIUTHYECKOe pellleHHe (C NMPOEKLHAMH) HCroJb3yeM Ha | ypoBHe
ILJsi oflHOMepHoro BapuaHta, a Ha Il u IIl ypoBHe — mByx-
MepHBbIH.

3azauu Mo JaHHOMY BOMPOCY B MOSICHEHHSIX He HYXKIaIoTCsl.

§ 35. Ha ocHoBe pelleHHs CTaHAApTHOH 3ajgaud (3TO pelue-
HHe HY>KHO MPOCTO NOKa3aTb yyalllHMCs) BBOAMM NpeAcTaBaeHHe

2
o n o
O KHHETHYEeCKOH 3Hepruu EK——% M MexaHHueckoH pabore
A =Fs cos & 4 GOpMYyJHpPYyEM TeOpPeMY O KHHeTHUECKOH SHeprHH:

AE,=2A.

Kak Bcerzpa, BaxHO, UTOObl YU€HHKH MOJYUYHJIH TpeACTaBJe-
HHe O TOpsIKe BEJHYMHBI SHEPTHH /IS XapaKTepPHbIX H 4acTo
BCTPEUAIOIIUXCS ABHKEHHH, T0O3TOMY MOJE3HO 1aBaTh NM060Jbllle
3anau THna: «OueHHTe co6CTBeHHYI0 E,, KOraa Bbl LK B LIKOmy
(exaJ/iu B MeTpo, Ha aBTOOYCe, ...) », HO MOJIE3HO B 3TOM OTHOIlIE-
HHH M BblYMCJEHHE 3HEepPrHH IJIs CJAyuyaeB HCKIIOYHTENbHBIX
(¥. 5). Bximouute, Hampumep, Takylo 3ajzauy: «B pomahe
M. A. ByarakoBa «Mactep u Mapraputa» HekTo Bosanga mepe-
Mellaetr aupekropa Bapbere Creny JluxomeeBa u3 MoCKBH B
daty (paccrosine npumepHo 1500 kM) 3a upe3BblUafHO KO-
poTKoe BpeMsi (10 MoAcUeTaM cocayxKuBuUeB CTelnbl — MeHee ueM
3a 5 mun). KakoBa Obina 3Heprusi Crenbl, eC/id NPeNOJIOXKHTD,
UTO MepeMelleHHe OCYLIeCTBJASIOCh MeXaHHUECKUM [MyTeM?»

MoOKHO BKJIIOUHTb 3ala4H-IeMOHCTPALUH: ONpPeeNnTe KHHe-
THUECKYIO 3Hepruio NpPH TAKOM-TO JBHIXKEHHHM ([NBHXKeHHe Je-
moHcTpupyete). Ele syuire cHaua/sa MpoCHTb AaBaTh MpPEMIo-
JIOXKUTEJNbHLIH OTBET, @ 3aTeM NpPOBEPSITb ero onsitoM. Ilpu He-
paBHOMEPHBIX [BHXKEHHSX OLEHHMBATb CPELHIOI CKOPOCTb (IpH
KA, Py, AI).

§ 35 u § 36. 'naBHass Mbicib: paGoOTy HEKOTOPBLIX CHJ MpH
riepeMelleHHH Tesla U3 TOUKH | B TOUKY 2 MOXKHO MpeACTaBUThb
KaK pasHOCTb ABYX OJHMHAKOBbIX MO (GopMe BbIpakeHHH, OLHO
M3 KOTOPbIX OTHOCHTCS K Touke I (mgh,), Apyroe — K Touke 2

(mghs): A=mgh,—mghs (HJ]PI A=Gm1m2-;2——0m1m2%—
2 2 ! 2
HIH A=ﬁ;—‘ — k—;z—) . B 3TH BblpameHHs1 BXOAMT Be/HYHUHA

(h, R, x), xapakTepH3ylol1as NOJOXKeHHe TOUeK B MPOCTPAHCTBE.
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BaxxHO moauepkHyTb, uTo pa6oTa A — 3T0 pa6oTa o6eux CHJ
B3aMMOJIEHCTBHUSA TeJ, HO yYeHHKH HeMeLJeHHO 3a[alyT BOMpoC:
MOoYeMy XKe 0 BTOPOM TeJle, C KOTOPbIM B3aUMOAeHCTBYeT JaHHOe,
Ipy onpeleseHHH paboTbl Mbl BOBCe He BcrnoMuHaJuu? He Bcro-
MHHaJIH noToMy, 4To cBsidaad CO ¢ 3TUM BTODPHIM TeJIOM M pa6oTa
CHJIbI TPpOTHBOAelicTBHA B 3Tol CO paBHa HYJIO, IOCKOJbKY paB-
HO HYJIIO NepeMellleHHe BTOPOro TeJa.

B Hamux npuMepax BTOPbIM TejOM Gbla 3eMJs — Teso
orpomHo# mMaccel M, nepemeuenne kotoporo B CO, cBs3aHHO#
C LEeHTPOM Macc MNpH B3aHMOLEHCTBUHM TeJN CHJIaMH THAroTe-
HHSL WM YNPYrocTH (depes npy)Km-xy) npeHe6peKUMO Majo
(si:se=m:M), u paboTa CHJ B3aUMOAEHCTBHS 110  TepeMelleHHIo
3THX TeJ MPAaKTHUECKH paBHa paboTe CuUJbl, AeHCTBYIOILEH Ha
MaJsioe Teso. DTOT LOMOJHHTEIbHBIH apryMeHT MOXHO OMyCTHThb
BoOO1le, OrpaHUUMBUINCh TEPBLIM.

Yuawmumces (II, III) MoxHO mokasaTh B o6lieM BHIe pa3s H
HaBcerja: paboTa BHYTPEHHHX CHJI CHCTeMbI (peub HAET O CHJAaX
YIPYTroCTH W TATOTEHHs) He 3aBHCHUT oT BelGopa CO.

[ToueMy ykaszaHHOe OOCTOSATENbCTBO CTOUT MOAYEPKHYThH?
[ToToMy 4TO ero HeyueT NOpOXKJaeT «NapafoKChl» MPH HCHOJb-
3oBaHud 3CMD. DTH napagoKchl BO3HHKAIOT MO pasHbIM MPH-
YHHAaM, B UaCTHOCTH U MO TOH, 4To B HeKoTopblx CO Heo6Xx0aUMO
yuecTb paboTy CHJIbI, AeHCTBYIOLEH HAa BTOpPOe U3 B3aHMOIEHCT-
BYIOLLHX TeJl.

CoOTBETCTBEHHO U NOHSATHE MOTEHUHAIbHOH SHEPIHH OTHOCUT-
¢ 06513aTesIbHO K ABYM Te/jaM: MOXKHO FOBODHUTb O MOTEHLHAJb-
HOH 3HepPruH CHCTeMbl TeJ M TOJbKO O Heli: AE,= — A, .. Ecin 06
3TOM 3a6biTh, TO MOXHO YFOAHTb B JIOBYLIKY. MoXeT BO3HHK-
HYyTb npobseMa npu Hcnosab3oBaHud 3CM3I: 3anuceiBath 3CM3I
Heo6X0oMMO /151 CHCTEeMbl TeJl 1 06513aTesIbHO 06CYKAAaTh BOMPOC
0 JoJie SHepPrud, NpUXOAsileics Ha BTOPOe TesJo (HJIH LpYyrue
Tena), a 06 3TOM-TO HHOTAA U 3a6bIBAIOT.

YuuTbiBasg yKa3aHHble <«CJ0XHOCTH», HEKOTOpble Y4HUTeJs
NpeLNoYUTAIOT BOOOIlle He 0Jb30BaThCS NOHATHEM MOTEHIIHAJb-
HoH 3Hepruu 1 3CMD3, a TOJIbKO TeOPeMOH O KHHETHUECKOH 3Hep-
run: AE,=A.

B yue6HHKe Mbl BBOAMM MOHSITHE MOTEHLHAJbHOH 3HEPTUH M
noJib3yeMcsl UM TOJIbKO B TeX caydasx, korga Bei6op CO He mo-
pOXKIaeT HHKAKHX CJ0XHCCTEH U H3MeHeHHe SHePrdu CHCTEMbl
MOKHO OTHECTH K OJHOMY TeJy, IBH2KeHHe KOTOPOro pacCMaTpH-
BaeM.

s coneprkaTenbHoro pasrosopa ¢ yuauwumucs (II, II1) no
3TOMY MOBOJY HYXHO PeLUHTb HECKOJ/bKO 3ajad.

Y. 10. «[Tapanoke» o6bsicHsietcst TeM, uto B CO, cBsi3aHHOM ¢

aBTobycoM, paboTa peaklLUH OMNOPBHI N (sanpaBnenne N mep-
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MEHIUKYJ/SPHO MOBEPXHOCTH IJIOCKOCTH) HE paBHa HYJIO: TeJo
ABHKeTcs1 Mo napa6odie (vo70; a=const; Z(vo, a)=p).

Hpyrue 3agaud ony6iuKoBaHbel B ctaTthe [. §1. MskuuieBa
«0O 3aKOHe COXpaHeHHsl S3Hepruu B MexaHuke» (KBant.—1974.—
Ne 3).

Yuamumest (I11) mosie3Ho pacckasaTb 0 3aKOHe COXPaHEHHS
MOMEHTa HMIyJ/ibCa U ero nposiBleHusix. MaTepuaJs Bbl HalaeTe
B YKa3aHHBLIX JaJjee Kypcax (DM3HKH H MHOTOUHCJEHHbIX My6JH-
KaUHusix M0 3TOMY BOIpOCY B >KypHaJe «KBaHT».

VI. HEKOTOPbBIE 3AJAYU MEXAHHUKH

MaTepuas 3To# ry1aBbl MOXKHO HCNOJNb30BATH AJIS1 TIOBTOPEHUS
M 3aKpeMNJeHHsT Kypca MexaHHKH.

BasoBblit ypoBeHb (I) no paccmarpuBaemMblM BONpocam co-
JNEepXHUT JOCTaTOuHO 3HaHMH B Kypce VII knacca, nostomy ans
yuamuxcst (1) MoxXHO BbIOpaTh JMUIb Te 3afayHd, B KOTODbIX
PSIMO HCMOJBb3YIOTCS 3aKOHbl HblOTOHA H 3aKOHBI COXpaHeHHs,
WK TpEeNJoXKHTb NOBTOPHOE pelleHHe psja 3ajgay ra. [—V.

§ 41. Marepuan u3/10XKeH TPAaJHUHOHHO U B MNOSICHEHHH He
HYX/JaeTcsl.

Ha III ypoBHe MO>KHO NMO3HAKOMHTb peGAT C aHaJM30M CTa-
THUECKHX CHCTEM  METOJOM  BHPTyaJIbHbIX MepeMelleHHH
(KBaut.—1980.— Ne 9).

§42. Y. 2, 3. Mcnoab3yloTcs ABe NPYXKHHbl OT IMHAMOMETPOB,
M3 KOTOPBIX MOXHO MOJYUHTb NIPYKHHbBI C XKeCTKOCThIO k; 2k; k/2
(40 H/m, 80 H/m u 20 H/m). OnblT ¢ MarHuTOM MOXHO [10Ka-
3aTb ¢ Kadenpsol, ecld HeT JOCTATOUHOTO KOJHUECTBA MarHUTOB.

Y. 6. HyXHo yTOUHHUTb elle: 3a6UPAIOT aBTOMOOUH I'Py3 CO
CKJlafla MJIH OCTaBJSIIOT €ro.

Y. 7. llIko/NbHHK yBHAEA KOJIEOMIOULYIOCS 3aCTEXKY — MOA0-
6Gue rpy3a Ha HHTH.

§ 43. [NonuepkHuTe, uTo npu onpefneneHnd KII matuHbl
peub WaeT 06 OTHOLUEHHH MeXaHMYeCKOH MOLIHOCTH JBHXKHTEJS
(Fs) Kk MexaHHueCKOH MOLIHOCTH Ha BbIXOJe (Ha BaJy) ABHrates
(fis1). TTpoueccel, npoucxoasuire B Asuratese (U — A), He yuu-
TbiBaeM, TOJIbKO NMOTEePH SHEPrHH Ha paboTy MPOTHUB CHUJ TPEHHS
B MexaHH3Me. Bbl HUUero He moTepsieTe, eC/M BMeCTe C yuyallH-
Mucst (M pOAUTEJSIMH) U3TOTOBHTE MOLEJNH MEXaHHUECKHX BEUHBIX
nBuratesed (cMm. KHuru [lepesnbmana, baynoBa) u Oynere ne-
MOHCTPHPOBATb MX BMeECTe C aBTOKOJeOAaTeJbHbIMH CHCTEMAMH
THNA 4aCOB-XOAHKOB.
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VI. MOABEAEM HTOI'H

Mgt fenaem nepsble Warkd B CO3aHUH NIPOrpaMm U yueGHHKOB
HOBOTO TNOKOJeHHsl. lleso Belb He B TOM, 4TOObl HCKJIOUHUTb
KakHe-TO AMCLHMJHMHB M 3aMeHHTb WX HOBbIMHU. Ha 1ukosbHOM
sTane obyueHusi COGCTBEHHO 3HAaHHe He WrpaeT peluaoiled poJu
B ¢opMHUPOBAHHH NO3HABaTeJNbHOrO HHTepeca. B pykax yuurens-
mactepa Jio6olf MNpenMeT 3aMrpaeT KpackaMH, CIOCOOHBIMH
3auHTepecoBaTb 6OJbLIMHCTBO pe6AT. JIHUHOCTBL yuuTess, ero
yMeHHe 3aMeTHTb H peaJsiu30BaTb CNOCOGHOCTH Jo6oro pebeHka,
BJajJleHHe (popMaMH 0Oy4yeHHUs] M OGLUEHHs, OTBE4YalolUlMMH BO3-
pPacTHbIM OCOGEHHOCTSIM BOCHPHSITHS,— B 3TOM §1 BHXKY OCHOBY
pedopmMbl 06pa3oBaHusl H CO3JaHHsl yueOHHKOB HOBOIO MOKOJe-
HHUA.

Yuurtesnp Obul BCcerga M OCTaHeTCs KJ0ueBOH ¢GUrypoHd B
o6pasoBanud. EcTb yuHTeJb — €CTb NPeAMET, HeT YuHuTelsd —
He MOMOryT HHMKakHe MeTOAHYKH. Tpu nmpodeccHOHaNbHBIX Ka-
yecTBa OTJIMUAIOT XOpOLLEro yuureas: GjecTsiliee 3HaHUe Mpel-
MeTa (luHpora 06pa3oBaHHS), METOLHUECKOEe MaCcTepCTBO H CIMO-
cOGHOCTb MOHMMAaTb APYrux Jofeld. Ecau packpblTh Kaxaylo U3
3THX KOMIIOHEHT, TO BBISIBJISIETCS THUraHTCKHH o6beM paGoThl,
KOTOPYIO MPeLCTOUT NpOoAesaTh HAaYHHAIOLWEMY YUYHTENI0 Ha Ny-
TH K 3BaHUI0O — Macrep. []o cyuiecTBy peub HAET O COTBOpPEHHH
CcOGCTBEHHOH  JIMUHOCTH — CJIOXKHeHIeM JAyXOBHOM  TpYyIe.
Ho uHOro nmytH HeT: TOJBKO JIMYHOCTb MOXKeT BOCMHTAaThb JIHU-
HOCTb; aBaHChl MOJIOJOCTH DaHO WJHM MO3JHO KOHUAlOTCH, B
naJjibHelllleM TOJNbKO MacTepCTBO MOXET OAYLUEBHTb AesTelb-
HOCTb YUHTeJf.

Kaxaplt  n3  Hac — yuuTeseH-npeMETHHKOB — [NOJIKEH
CTPEMHTbCHI K CO3JaHHIO COOCTBEHHOrO Kypca, MaKCHMaJjbHO
YUMUTBIBAIOLLIEro OCOGEHHOCTH CBOEH JIMUHOCTH M TPYMIbl yua-
LIIHXCS, ¢ KOTOPBIMH pa6oTaeM. Bpsin .14 Bo3MOXKeH (M HYXKeH)
B 3TOM eIWHbI o6pasew, craHgapTHolil kypc. [lpensnaraembie
yue6GHMKM (OTeuecTBeHHble M 3apybekHble) — 3TO JIMIUb OC-
HOBa, Ha KOTOPOH Bbl CO3JaeTe CBOH KypcC, OT Yero-TO OTKasbl-
Basich, 4To-TO n06aB/sisg K coleprkKaHuio. B koHue KOHLOB, ca-
MOe rJaBHOe — uTOObl Ha BAlUHMX ypoKax pe6saraM OblIO HHTe-
pecHo! Panu 3Toro MOXHO «MOXepTBOBaTb» H KECTKOH Jio-
rMKOH, U CTPOroCTbiO J0Ka3aTe/lbCTB, H HOPMOH OUEHOK (00-
pasel GOpPOKpATHUeCKOH NHAAKTHKH), U MHOruM Apyrum. MH-
TEpecHO He 3HAuMT pa3BJ/eKaTesbHO. [leTcKHMH HHTepec BOOG-
lle LOBOJBLHO 3arajgouHoe siBjeHue. Ho HekoTopbie «MasieHb-
KHe XHTPOCTH» MOXHO YKasarb.

Jls yueHHKOB MJajulero M cpejHero 3peHa ¢opmbl 06y-
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ueHHsT BakHee cojepxkaHus. Ecaum Bel He cMmoxere o6Jeub
cojepxKaHue B H3a06/1eHHble (HOPMbI JesATeJbHOCTH pebaT (ur-
paTh, OeHcTBOBaTb, AyMaTb), TO COOGCTBEHHO 3HaHHe BPSJ
JIU HX 3auHTepecyerT.

Heru mo6ar ycmex. Hama 3agaua — ofecrneuuTh ycrex
KaXXJOMY YuYeHHKY.

Hakonel, pe6eHOK NOJI)KEH MOCTOSIHHO OLIYLIaTh BHHMAHHe
M yBaXXeHHe YUHTeJss, ero CTpeMJeHHe MOMOYb.

Kak Bupute, MHOroe M3 TOro, yro obecrneuuBaeT HHTEpecC
K TNpeiMeTy, B Yue6HMK He BTHCHeLlb NPH BCEM JKeJaHHH.
OcranbHoe — XKHBOE TBOPUYECTBO YYHTeJS.

Mbl — aBTOp U H31aTesd — MOHUMAaeM, YTO NPOGHbIH yye6-
HUK HyXJaeTcs B CYyUleCTBeHHOH AopabGoTKe MO BCeM MYHKTaM,
nepeuyrc/eHHbIM B pasjedie |, H BUANM BO3MOXKHOCTH yJyyllIeHHS.
Ho rsiaBHOe, Ha YTO MBI pacCUHTBIBa€M,— 3TO y4aCTHe yuuTesneH-
NPaKTHKOB B anpobal iy HOBLIX HJeH, MPOBepKe UX B MpaKTHKe
npenojaBaHus, yJaydylleHHH yuyeGHHKAa COBMECTHBIMH YCHJIHSAMH.
JKgeMm oT Bac HOBBIX 3aJa4, CMBICJIOBBLIX PHCYHKOB, JONOJIHHU-
TeJIbHBIX NMaparpados M NpeioKeHHH Mo nmepepaboTke, BKJIO-
YeHHbIX B y4eOHHK.

Ceftiuac paspabarbiBaloTcsi AMAAKTHYECKHe MaTepHaJsbl K
yueGHUKY, BKJ/IOUamollHe H300pa3uTesbHbI MaTepuas, KOHT-
pOJibHBIE TeCThl, CTPOGOCKONMUYeCcKHe dotorpaduu, 3ajauu B He-
cTaHaapTHO# «rmofaues, KOMIblOTepHOe oGecneueHue Kypcea, 616-
nuorpaduio 1as yyawuxcsi. JKiem BallkX COBETOB H MO 3TOMY
NocoGHIO.

YBepeHbl, 4TO KOJIJIEKTHBHOE TBOPYECTBO yUHTeseH, Y MHOTHX
13 KOTOPBIX eCTb OTJIHUHbIE Hapa6OTKU, MTPOBEPEHHbIE IPAKTHKOH,
CrMoco6HO NPeooJIeTh TPYAHOCTb ePexofa OT YHU(GHIMPOBAHHO-
ro K MHOTOYpOBHEBOMY 00pa3oBaHHIO, MPH KOTOPOM KaiKbli
pe6eHOK MOKeT Hau/AydlIuM 06pa3oM peasiu30BaTh CBOH CIOCOG-
HOCTH.



3A0AYHU OJi4 111 YPOBHS C PEIHEHHUSAMH
H YKABAHUAMHU'

1. MarepuasbHasi TOuka HadyuMHaeT NBHraThCs MO MPSIMOH,
IpHYeM ee CKOPOCTh BO3pacTaeT Mo Mepe yAaJeHHsl OT HauaJbHOoM
TOYKH 10 3aKOHY v=A /X, IJle x — paccTosiHHe A0 Haya/bHOM
TOYKH. 3a Kakoe BpeMmsl TOYKa YyAaJUTCH Ha paccrosinue [?
3a kakoe BpeMs OoHa HabepeT CKOpPOCTb Ug?

Pemenue.

L qdv _ dv dr _ dv
OHpEILeJ'lHM yCKOpeHHe: a= 1 de di T dx 1

1 | A
=_2—A7;A \/}_—2— =const.

Hrak, nauHoe nsuxenue — PYJ] ¢ a=A?/2. lanee onpe-
t2
JeJsieM t| W fp MO CTaHAapTHBIM dopmyJaam (l:gg—' , vo=at2>
HJM C TIOMOIbIO HHTEerpaJa:
I { !

dx=vdt; Sdt:g dx =S dr _ 2 w/_| H T. I
0

0

Yo Vo

1y
dv=adl; Sdt=g LA 2, S dv v T. O
a A®
0 0 0
[MoguepkHuTe mepexol OT (GYHKUMM BpeMeHH K (GYHKUHH
dv __dv dx
KOOpAHWHAT: a't dx a't . ITOT npueM 4acCTo HUCIOJIb3yeTCd B 3a-
Jadyax.

2. Cuaa COMNPOTHBJIEHHA BO3AYyXa IpPH ABHXXEHHH Mapalllo-

' Toa6op 3apau npemioxua A. P. 3uan6epman.
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THCTa MPONMOPUHOHAJNbHA KBaApaTy €ro CKOpocTH: F, = ko’
O6o3HaunM yCTaHOBMBIIYIOCSI CKOPOCTb NajieHHs v,. 3a Kakoe

U
BpeMsi CKOPOCTb MaleHHsl yBeJHYHJachb OT —y 10 94” ? Macca

(c napawoTtom) — M.
PeweHue.
YcTaHOBHBILYIOCA CKODOCTb ONpeAeNnM H3 YCJIoBHST: Mg=

— ko — /Mg
=kou,. 3Hauut, vy—\/:A—

3aBHCHMMOCTb YCKOPEHHSI OT CKOPOCTH:

F.—F
G(U)=—%— =g_iM 02.
! 0'9"y J M 0.90), J
Hanee: dv=uadt, Sdl: S C== S L.
a A vi—v
0 .50y 050, y
[To Tabsauue HHTerpaJsoB
0,90
t _]W_. ]n i}’ﬂ | y U T. O

20,4 vy—v 1 0,50,

3. Hoean, COCTOALLUH U3 6OJIBLIONO YHCaAA BaroHYMKOB, eleT
CO CKOPOCTBIO Ug MO IJIaAKOH TOPH30HTAJbHOH MOBEPXHOCTH H
Bbe3)KaeT Ha LIEPOXOBATYIO uacTb, rae Ko3pGhHUHEHT TpPeHHs
pased . [lpn kakoH MaKcuMa/lbHOH AJMHe moe3na [o OH Bech
BbejleT Ha LIEPOXOBATYyIo NoBepXHOCTh? UeMy paBHO BpeMs TOp-
moxkenusi npu [=I[o? Ilpu [=2[?

PeumeHnue.

d’x

d?
YpaBuenue nBHKeHusa: M Eﬁ_f = —ugM [L HIH — =
0

= Mg x. D10 ypaBHEHHE TapMOHHUYECKHX KOJ'leﬁaHHH caeno-

x=A cos<\/€—f t—l—(p).

A 4 @ onpeleflOTCS M3 HauaJbHBIX YCI0BHH: npu (=0,
dx l n
x=0, —=v (A=v \/: , =—).
ai 0 Vg 9773

JaJsiee MOXHO OTBEYaTb Ha BOMPOC, NOCTaBNeHHbIH B TeKCTe
safgaun: x (t)=l=A=vo~/l/pg u 1. 4.

Ecnu chopmyvpoBaTh BONpoC Tak, Kak 3TO CAelaHo B yuel-
HHKe ((UKCHPOBAaHHAs AJKHA JIOCKH), TO UMeeT CMbIC/ onpeje-
JIUTh BHauaJie CKOPOCTb & TaKYlo, 4To6bl focka npu v =0 Bbexa-
Jla Ha LIEePOXOBAaTyI0 MOBEPXHOCTb B TOYHOCTH Ha CBOIO AJIHMHY,
a 3aTeM peliaTb 3ajadyy B [ABYX BapHaHTaXx: Uo>>u; U< U.

BaTe.IIbHO.
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3anaua 3nech chopmMyJIHpOBaHa KOPPEKTHee, ueM B yueGHHKe,
TaK KaK B BapHaHTe «J10CKa» BO3HHKAIOT CJI0XHOCTH C pacnpee-
JIeHHeM [aBJIeHHs 10 ee JJIHHE.

4. Cuna coOnpoTHBJIEHHS] BOABI NPH JBHXKEHHH JIOAKH TNpO-
NOpUHOHAJbHA CKOPOCTH JIOAKH: F = ku. Jlogky Mmaccoit M ToJik-
HYJIM CO CKOPOCThIO vo. Kakoe paccTosiHHe NPOHAET oaKa K TOMY
MOMEHTY, KOrfa ee CKOpoCTb ynazeT B 3 pasa? CKOJbKO OHa
npoiaer Bcero? UTo MOXKHO CKa3aTb PO BPeMsl 3TOTO TOPMOKe-
HUA?

PeweHnue.

d
&y =a, cJeloBaTeNbHO, dx=-""%.
dt dt a
HUurerpupyem:
1 vo/3 vo/3 Ug
vdv vdv M
de—g Pl S kv/M—S b dv v T. L.
0 vy vo vo/3
IlonesHo nokasath, 4TO BpeMms, olpelessieMoe NPH HHTErpHu-
d
pOBaHHH YpaBHEHHUS HABHXKEHUS —ku= EZ;— (oTr v=uvuy IO

v=0), dopmasbHO moJyuaeTrcss 6eCKOHEUHbLIM.

5. Tesexkka macco#t Mo elleT co CKOPOCTSIO v MO TFOPH3O0H-
TaJIbHOH MmJlocKocTH. HauuHaeT HATH cHer, 3a BDeMsl { B TeJIeXKKY
nonanaetr macca M= pt. HaliTu CKOPOCTD TeJIeKKH KaK QYHKLHUIO
pacCTOsIHUSA, NMPOHIEHHOrO €10 C HayaJjsa CHeromaja.

Pemwenne.

3aBHCHUMOCTb CKOPOCTH OT BpeMeHH omnpepnenasiercs u3 3CH:

. _ MoUo _d_U_
Movo=10v (Mo+ pt), unu U_—Mo+ut . YckopeHue Q=" =
= —(_A;:%)T‘ Onpeneaum v (x):
do__dode | oodo Mo Motut _ po
dt dx dt dx — (Mo4pt)? Moo Mouo

du wo U w
—_—=—— J M: In—= — X ua
Hurterpupys T Moo, » TONYyuae lnvO Moo, H
i
—_— X
v=uvoe M

6. Pakera c Haua/JbHOH Maccol M, UMeeT CeKyHIHBIH pacxon
TOIJIMBA W, OTHOCHTEJIbHAs CKOPOCTb HCTEUeHHs rasoB U3 coMJa
vo. PakeTa HauMHaeT yCKOPATBCS, ee Macca CO BpeMeHeM yMeHb-
1iaeTcsl, a ckopoctb pacTeT. HaiiTu MakcuMasbHOe 3HaueHHe
KHHETHYEeCKOH 3HEepPTrHH pakeThl (C oCTaTKaMH TOMJHBa Ha 6op-
Ty). To e — 15 umMmyJbca.

PemeHune noapo6HO pacCMOTPEHO B yueGHHKe.
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7. Ha paccrosinuu [p=0,]1 M OT CTEeHKH NMOKOUTCS Ky6 Maccol
M =10 kr. Mexay CTeHKOH M Ky6OM «3amycKaloT» MaJjeHbKHH
IapuKk mMaccod m=1 r ¢ Haua/JbHOH cKopocTblo vo=10 Mm/c,
KOTODBIH TIoNepeMeHHO yaapsieTcsi O CTeHKY U o Ky6. Ky6 Hauu-
HaeT pa3roHaTbcs. Kakylo ckopocTh npuoGperaer Ky6 K TOMy
MOMEHTY, KOTa paccTosiHHe OT Hero 10 CTeHKH yasoutcs? Cko-
pocTb Ky6a 0603HAUYUM U.

PeweHnune.

[Ipu m < M coOTHOLIEHHE CKOpOCTell u <K v H NPH KaXXI0M
yAape H3MeHeHHe CKOPOCTH Lapuka paBHO Av, =2u. (3To Jierko
nokasatb B CO, cBsi3aHHOH ¢ Ky6oMm: Av,=(v —u)— (v —u)=

= —2u; Av,=2u.)
KousnuectBo ynapoB 3a Bpems Af paBHO n=% At, a usmeHe-

uv

HUe CKOpPOCTH llapuKka 3a 3TO BpeMs: Av=—n2u=—x— At
Av 1y

Wi — = —— .
At X

Av __ Av Ax __ Av Ax __ Av

[Tpeobpasyem: N MM T M A M3 paBeHcTBa
uv Av Av v

_——_— = — aemM — — — — 3 -
S A, 4 moayd A — WK xAv+vAx=0, cae

JoBaTesJbHO, xv = const.
Vo

HPH l=2[0:lovo=2[00 U U=2—.

Mu? _ mof  m(vo/2)

s 3CM3 onpenensem u:—-= = 5 — 5 HT L

8. Ha crosie sexxuT 6yxTa KaHaTa OJUHOH [op ¥ Maccol M.
KoHell KaHaTa HauMHAIOT BBITATMBATL BBEPX C YCKOPEHHEM da.
Kak mensietcst co BpeMmMeHeM cHJ/a, Heob6XxoauMmasi OJs 3TOro?

Pemenue.

YpaBHeHHe IBHXXEHHS B MOMEHT BDeMeHH, KOria JJHHa Bep-

i d dm dv
t

o a
Hata [=— :F —F, =— =y ——+m—.
THKaJIbHOH 4acTH KaHaTa [ 3 F—F, 7 (muv)=vu 0 7

2
Macca BepTHKa/JbHOH yacTH KaHata m=ul= ”gl (u=[ﬁ> :
0
£ 1 12
Orciopa: F=atpat+ ”‘21 a-+t+ “g g= '“; (3a+g).

9. TlpyxuHa uMeeT Haua/JbHyl0 AIHHY [y U KO3DPHUHEHT
KecTKocTH k. K Hell moaBecusM yaliky maccoit M U yCnoKOUJ/iH
cucremy. Kycouek miacTtuivHa Maccolft m mnapaeT C BHICOTH A B
yamky 4 npuadnaer. HaliTy MakcuMasbHYIO JJIMHY NPYXHHBIL.
Uepes Kakoe BpeMsl OHa OyneT AOCTHUrHyTa?

PeweHnune. My

YpaBHenue nBuxenus: (M-+m) g—k <x-|——kg) =(M-+m)X
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2

x d?
-7 I mg—kx:(M—l—m)E?f.
Perienne 3Toro ypaBHeHHS:
—mg —\/F_
x== + A cos (wt+ @), roe 0= -

KoHcraHTel A u ¢ onpenesuTe MO Ha4daJbHBIM YCJ/IOBUAM:

npu =0 x=0n %—=w/2gh-M;"_m,

[lanbHedee sICHO.

ATy 3amauy MOXHO cdopmynupoBaTb B GoJsiee MpHUBJIeKa-
TeJbHOM BHIe: AJs Jao6uteneil octpoix omyueHui B CILIA cy-
ILeCTBYeT CJelLyIOIUHHA PHCKOBaHHBIA arTpakuuoH. JKenawomui
TnpeIraeT ¢ MocTa BelcoTol h. [IpenBapHTeNbHO ero NpUBA3BLIBAIOT
K MOCTY De3HHOBBIM KI'yTOM AJHHOH [ U XecTKocTbio k. IIIHyp
ofecrieuiBaeT Takoe TODPMOXKEHHe yesJoBeKa, UTO ero CKOpOCTb
CTAHOBHUTCH PaBHOH HYJIO NMOUYTH Y MOBEPXHOCTH BOABI.

Bonpoc MOKHO NOCTaBHUTb MO-APYroMy, B UYACTHOCTH, TaK:
KakoBa »KECTKOCTb PE3MHOBOTO IIHYypa, eciau A, [, m 3anaHbl?
(HyxHo upeanusupoBaThb 3aayy COOTBETCTBYIOLIUM 06pa3oM.)
B stom cnyuae 3agaua pemaercss no 3CM3. Uro6el BO3HHKJ/IA
HeOOXOJUMOCTb pelleHHss JuddepeHIHalbHOTO YpaBHEHHS,
NpeJIOKHTe ONpee/uTb, HalpuMep, 3aBUCHMOCTb CKOPOCTH Ma-
[alollero yejoBeKa OT BPEMEHH.

JTH 3aJlau MOXKHO NpeJJaraTbh BO BCeX pasjiesaXx MeXxaHHKH.
Hy»xHo TOsbKO chopmyanpoBaTb BONPOC Tak, UTOGbl OTBET Ha
Hero He Tpe6oBaJ/ 3HAHUH U3 CjAeNyIOIIMX TeM. B nanbHeliiem,
BO3Bpallasicb K 3ajaue, BONpoc nepehopMyaupyite C yyeTom
HOBBIX 3HaHHH.




PEKOMEHAYEMAS JIMTEPATYPA

[IpuBeneHHBI! CMHCOK OMpele/eH BKycaMH aBTOpa W He fiB-
JISleTCH HU TOJHBIM, HH €JMHCTBEHHbIM. KHHrM npelnHasHaueHbl
IJIsi camMooOpa3oBaHUsl YuMTessi, HO MHOrue (NOMeyeHbl 3Be3-
JIOUKOH) MOXKHO NpeljoxXHTb W yuawumcsa (II, III).

CucremaTtHyeckne Kypcbl (GU3UKH U MeXaHHKH

1*. Cyopu Kua. D. HeobbikHoBeHHas (u3HKa OGbIKHOBEH-
HbIx siBaeHui.— M.: Hayka, 1986.

I'naBHasg 0COGEHHOCTb KypCa — MHOTOUHCJIEHHblE METOIH-
yeckHe JUJaKTHUeCKHe HOBHHKH. 3HAUUTEJNbHO YBeJHUeHa A0JS
JKCMepPUMEHTA.

2* Kynep JI. ®usuxka pas Bcex.— M.: Mup, 1973.

ABTOp WIHPOKO HCIONb3YyeT HCTOPHUECKHH MaTepHadl, 1eTallb-
HO oO6CyXAaeT CYLIHOCTb H CTPYKTYDY (PHU3MUYECKOTO 3HaHHA.
Kypc HamucaH »KHBBIM, BbIPa3HTe/bHbIM S3bIKOM.

3*. ®usuka / I[lep. ¢ aura.; ITox pen. A. C. Axmarosa.—
M.: Hayka, 1965.

Kypc oTsinuaeTcst OpHrHHaJdbHBIM OCTPOEHHUEM, CYIIECTBEHHO
OTJIHYAIOLIMMCS OT TPAAHLHOHHOTO, H COLEPKUT MHOXKECTBO HH-
TepecHbIX yNnpakHeHHH, NpaKTHUeCKHX 3afaHull, Ja6opaTopHBIX
pabor.

4* Opup Hx. lonynapuas ¢usmka.— M.: Mup, 1964,
1966, 1969.

CpaBHHTe/NbHO HeGosblIOH NO u6LeMY KypC 3/eMeHTapHOH
(HU3HKH C 3ajayaMHd MPaKTHUECKOTO COIepPXKaHHUS.

5. Ponxepc 3. dusuka nas J0603HaTeNbHBIX.— M.:
Mup, 1969.

OpuruHanbHBIA N0 MOCTPOEHHIO Kypc (DU3UKH, OCHOBOH [JIs1
KOTOPOTO CJIYyXHT HCTOpHYecKHH ¢oH. HuraTteso camomy mnpej-
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JlaraeTcsi NepeoTKpPLITh (PU3HUeCKHe 3aKOHbl, aHaJH3UPYS MHO-
»ecTBO (aKTOB, IPUMEPHO TaK, KaK 3TO GbIJIO B HCTOPUH QU3UKH.

6. Opup Hx. ®usuka.— M.: Mup, 1981.

Kypc obuie#i ¢u3ukyu aas CTyAeHTOB-(DU3HKOB.

7*¥. Xaitkuda C. 3. Cujbl HHEPUMH H HEBECOMOCTb.—
M.: Hayka, 1967.

ABTOp NPOBOAMUT TULATEJNbHbIA aHAIU3 OCHOBHLIX MOHATHH U
3aKOHOB MexaHHKH HbloToHa.

8. 3oMmmepdeannbn A. Mexanuka.— M.: Toc. usn-Bo
HHOCTp. JIHUT., 1947.

Kypc Tteopernuecko#t MexaHukd. Ilpu HeGosbuioM obbeme
oT/iHuaeTcsl GOraTCTBOM COJEPKAHUSA M METOAMYECKHM COBep-
LIEHCTBOM.

KHuru no ucropun (U3HMKH M ee TBOPIOB, XPECTOMATHH,
CNPaBOYHUKH

9% Basunos C. WM. Hcaak Heioton.— M.: Hsn-Bo
AH CCCP, 1961.

[aetca ray6oKHi aHa/ M3 TBOpPYECTBA H JHUHOCTH HbloToHA.

10, Dfinmreits A, Uudeannbn JI. somouus pusm-
Ku.— M.: Monopas rsapaus, 1966.

PasButhe uie# oT mepBoHAYaNbHBIX MOHATHH JO TEOPHH OT-
HOCHTEJbHOCTH H KBAaHTOB 6e3 MpHMEHEeHHS MaTeMaTH4eCKOoro
anmnapara.

11* Toaun I' M., ®duaounosuu C. P. Knaccuku
¢dusnueckoil Hayku.— M.: Beicmras mixosa, 1989.

12¥ JIbounuun M. HUcropus ¢usuku.— M.: Mup, 1970.

13*. XpecromaTtust mo ¢usuke 8—10/TTox pen. b. K. Cnac-
ckoro.— M.: TlpocBeuienue, 1987.

14. ¥ nctokoB knaccuuecko#t Hayku: C6. crateir.— M.: Ha-
yka, 1968.

15¥, Daruaes ¢. M. VM3 ucropuu QpH3UKU U XKHU3HH ee
TBOpuOB.— M.: Ilpocseuienne, 1986.

16*. Cmaccxu#t Bb. M. ®usuka B ee pa3BuTHH.— M.
[TpocBeleHue, 1979.

17. Kyxauuar X. CnpaBounuk mno ¢usnke.— M.: Mup,
1985.

18. EnoxoBuu A. C. CinpaBoyHHK 1O (pH3HKE H TeXHH-
ke.— M.: Ilpoceeiuenne, 1989.

19. Enoxosuu A. C. CrnpaBounux mo ¢usnke.— M.:
[TpocBeruenue, 1990.
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19,a. Pagocts mnosHaHus: IlonmynasipHas sHuUMKJIONEAMS:
B 4 1: Ilep. ¢ aurn.— M. Mup, 1983.

19,6. Mspuon Jx. b. Pusuka u dusrueckuit Mup.—
M.: Mup, 1975.

Kuuru x raase 1

20. Cuoy 4. Il. IIBe kyabTypel.— M.: Ilporpecc, 1973.

O paspbiBe MexXJy KJacCH4YeCKOH r'yMaHHTapHOH KyJbTypoH
eBpornefickoro 3anafa 4 HOBOH Hay4HOH KyJbTypoH, MOPOXKJeH-
HOH Hay4yHO-TeXHHUECKHM MPOTrpeccoM.

21. CeuenoB K. M. Peduaekcel ronosHoro mosra.— M.:
Wan-so AH CCCP, 1961.

3ameuaTesbHbIM SI3BIKOM aBTOpP paccka3blBaeT O CBOMX
OTKPBITHSIX B 06J1aCTH BbICUIEH HEPBHOH NesITEJbHOCTH, NPOSIB-
JIEHHSIX MO3rOBOH JesITeNbHOCTH.

22. ®pesep [k [x. 3ojorass BeTBb.— M.: [ToJuTu3-
nat, 1983.

Kanura/bHbld TPYA O MPOHCXOXKAEHHH U PA3BUTHH PEJIUTHH.

23. Poxaunckuit M. JI. AHtuuHas Hayka.— M.
Hayka, 1980.

06 ucrokax Hayku I'peunu u Puma, BaKHEHUIMX LOCTHXKE-
HHSIX HAYKH 3JUIMHHCTHUECKOH 3MOXH U ee yrnajKe B MEePHOJ PHUM-
CKOro BJIaJbluecTBa.

24. Tpuropbsan A. T, Poxaunckas M. M. Mexa-
HHKa W acTPOHOMHSI Ha cpelHeBekoBoM Bocroke.— M.: Hayka,
1980.

25. KoM apos B.H. Hayka nu mudp.— M.: IIpocBeluenue,
1988.

KpuTtuka coBpeMeHHbIX MH({OB, HCTOPHSI CTAHOBJIEHHS Hayu-
HOTO MHDCBO33DEeHHS.

26. Xasen A. M. O B0O3MOXHOM H HEBO3MOXHOM B
Hayke.— M.: Hayka, 1988.

Ta xe Tema, HO ypOBeHb BHIlLe.

27. ApramounoB H. . Hamosuu 3penus.— M.: Hayka,
1969.

28. WocTtaxk B. WU. Ilpupona Hamux owyueHuid.— M.:

ITpocBewmenune, 1983.

29. 3enbpnoBuu §. b. Beicluas maremaTtuka njs Hauu-
HaIOLIKX.

30. MatemaTuka B COBpeMeHHOM Mupe.— M.: Mup, 1967.

C60pHHK cTaTell KpyNHeHLIMX CMELHAJHCTOB O MaTeMaTHKe
M ee MNPUJOMEHHSIX K eCTeCTBEHHBIM M COLlHaJIbHbIM HayKaM.

31. Knai#w M. MaremaTHka. YTpaTa onpeaeneHHOCTH.—
M.: Mup, 1984.
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O maremMaTHKe OT aHTHYHOH 3MOXH O HOBOrO BPEMEHH W €€
MecTe B COBPEMEHHOM MHpe, O CBI3H MaTeMaTHKH C eCTeCTBO-
3HaHHEM.

32. Ctoukui JI. P. dusnueckue BeJUUHHBl H HX €IHHH-
il.— M.: I1pocBeuienune, 1984.

33. JemkoBuu B.Il, Ipastcman H Y. Tlpu6au-
XKEHHbIE BbIUHCJIEHHH B LIKOJBLHOM Kypce dusuku.— M.: [Tpocse-
weHue, 1983.

34. ®etucoB B.A OueHka TOUHOCTH H3MepeHHH B Kypce
¢usuku cpenHei wxosabl.— M.: IIpocseuienue, 1992.

35. Teanmop J[x. BBenenue B Teopuio omubok.— M.:
Mup, 1985.

36. Axynnos M. [I. IlpoctpaHcTBo u BpeMsi B (pu3H-
yecKoM no3HaHuH.— M.: Msbicab, 1982.— (Cepus «Pumnocodust
H eCTeCTBO3HAHHEY).

37. Peituman P. Xapakrep pu3HuecKHX 3aKOHOB.— M.:
Hayka, 1987.— Bebin. 62.— (Bbu6anoteuka «KBaHT»).

Otpe/nbHble JIEKUHH KHUTH MOXHO HCIO0J/1b30BaTh MPH MOAr0O-
TOBKE K IIpEeNofaBaHHIO BCEX pa3lesioB MeXxaHHKH.

37, a. JTasptcku it JuoreH. O XKH3HH, yUEHHSX U HU3pe-

YEHHSIX 3HAMEHHTbIX ¢uocopos.— M.: Meicab, 1979.— (Cep.
«Puaocopckoe Hacaeaue»).

Kuuru k ranasam I11—VI

38. Tpuropoes B. U, Maxkuwmesn I. . Cuanl B
npupone.— M.: Hayka, 1988.

39. bparuunckuii B. B, [Toanuwapes A TI. Yau-
BUTeJbHass rpaButauusa.— M.: Hayka, 1965.— Buin. 39.—
(Bu6anoTteuka «KBaHT»).

40. JlepaunTtoBCcku# B. M. MexaHHKka KOCMHYECKOro
noJeta B 3JeMeHTapHOM H3jaoxeHud.— M.: Hayka, 1979.

4]1. Cuaun A. A TpeHue u ero poib B pPa3BHUTHH TeX-
Hukn.— M.: Hayka, 1976.

42. Cvauu A. A Tpenue u mbl.— M.: Hayka, 1987.—
Boin. 57.— (bu6aunoreuka «KBaHT»).

43. epsi6uH B. M. 3aKkoHbl coxpaHeHHs B (PU3HKe.—
M.: Tlpocseuienne, 1982.

44. BuaumoBuu b. ®. 3aKoHb MeXaHHKH B TEXHHUKE.—
M.: TlpocseuueHue, 1975.

45. Ky3sos K. Mup 6e3 ¢opm.— M.: Mup, 1976.

BoraTbiit Matepuan s pa3paboTK4 OTAENbHBIX TeM Kypca
MeXaHHKH M MHOXECTBO 3a1ay MOBbIILIEHHOH CJIOXKHOCTH COJep-
xkat 21 xomnuaekt (1970—1991) xypHana «KBaHT» W KHHrH
cepud 6ubanoreuku «KBaHT». [TepeuncneHue ctaTtell mo oTae/s-
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HbIM BONpOCaM Kypca MeXaHHKH, O]'ly6J'lHKOBaHHbIX Ha CTpaHHU-
uax YHHKaJaAbHOro u3naHus, 3alMeT CJMLIKOM MHOTO MecTa H Mos-
TOMY 34€Cb HEBO3MOXHO. AHHOTHPOBBHHbIﬁ KartaJor l'ly6J'll/lKa-

UM noarotoBseH B Jabopatopuu ¢usnku MHUPOC.

JKenawomune Moryr sakasaTb M MOJYUHTb €ro, HarnpaBHB
3asBKy no azapecy: 109004, MockBa, Huxusas Papumiesckas
ya., a. 10.

XapakTtep paboThl C MaTepHaJaMH XKypHaJa MOXeT ObITb
pasJHYHbIM: OT 3aUMCTBOBaHHUS yuuTeseM GHakTOB W 3ajau Ajas
TeX WJH UHBbIX YPOKOB JI0 €XXEeMeCSAUYHOro NpocMoTpa u obcyxae-
Hiil MaTepHaJ/a Ka)KA0ro HOBOTO HOMepa BCEM KJaCCOM.

HauGosiee npooyKTHBHO, Ha MOH B3I/, NMPENNONKHTb TO-
MY WJH HHOMY YUeHHKY 3apaHee npopaboTaTb M NOATOTOBHUTb
coobieHHe Mo Kakoh-ynubo cratbe. CooblleHHe KOMIEKTHBHO 00-
CYOUTb U 3aKpeNnuTb pelleHHeM 3ajaauy.

B npakrtuke npenonaBaHHs, 0COOEHHO B 0630pHBIX, 3aKJIO-
YalUIMX YPOKaX, MOXXHO C yCIIeXOM HCNOJIb30BATb MaTepHasbl
x)ypHasoB «Hayka u kusHb», «B mupe Hayku», «[lpupona»,
Gpourop obiiecTBa «3HaHue», ceprit «Pusuka», « ACTpoHOMHS U
KOCMOHABTHKa».
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®cpepaunu, 410004, Capatos, ya. YepHbleBckoro, 59 B o6aacTHoit THnorpadHu
ynpaBJeHHs neudaTH H HHbopMauuH aAMHHHCcTpauumu HBaHoBcko#i o6aacTH, 153628,
r. MBaHoBo, ya. Tunorpadckas, 6.



U3AATENILCTBO «MPOCBELLEHME»

BLINYCTHNO:
B 1991 r. kHuru M. M. Banawosa «O npupoge»
Ans 7-ro u 8-ro KNaccoB — 37O NPUNOIKEHUA K LENCT-
BYIOLMM yueBHUKaM (PU3UKK, coaeprralLMe KpaTKoe
0606uieHne M3yHeHHOro matepmana M MHOro 3agad
ANs ero 3akpernneHus.

CTunb 1M copepXaHue KHUI BbI3BANMU MUBOM MHTe-
pec yyutener u ydawmxcs;

BbifyCKaer:
B 1993 r. yuebuuk «®usuka-9» (MexaHuka)
M. M. banawosa.

ABTOp nNpefnNPUMHMMAET MOMBLITKY OAHOM KHWUIOM
yAoBNeTBOPUTL NIOBO3HATENLHOCTL yHaLLMXCA C Pa3-
HbIM yPOBHEM MNO3HaBaTENbHOrO MHTepeca;

FOTOBMT K M3 aHMIO:

B 1994 r. yuebnuk «Dusmka-7» M. M. banawosa.

ABTOp nonaraeT, 4YTO, NPeXAe Yem pasroBapu-
BaTb C yYallMMMCH HA HEKOTOPOM H3bIKE, UX HYIKHO
0byunTh OCHOBam 3TOro sssika. Meroauueckas uges
yuebHuKa — n3mepeHue ((UIUUYECKUX BENUUMH MU
camocTosATeNnbHoe NonyyeHWe MPOCTEMLLMX 3aKOHO-
MepHOoCTEeN.

Crunb yuebHuKOB npepnonaraer MameHeHue
pomm yuutens. YHuTens — COBETYMK, OpraHu3aTtop
AMCKYCCHM, NMOMOLLHMK, HACTAaBHMUK, reHepaTop Maen.
OCHOBHOM MCTOYHMK 3HAHUNA — yuebHUK U camo-
cTosTensbHas pabora yyeHukos.

3akasatb y4ebHUKM U NPHOBPECTHU KHUIU MOXKHO
B MECTHbIX KHMroToprax Mau OpraHu3aumsx, 3aHu-
MaloLMXCsl pacnpocTpaHeHmem yyebHo-meTogmuec-
KOW nuTepaTtyps.l.









