CLI,EHAPI/Iﬁ YPOKA A4 9-11 K/ZIACCOB OBI.IJ,EOBPA3OBATEI'IbHOI7I LUKO/bl
Mo ¢pu3nKe TOpMOXKEHUA B paMmKax KamnaHum «Mputopmosun»
BBOAHAA

B xonne wkonbl onunoHanbHO ByaeT pasmelleHa TaHTAMapecKa ¢ U306parkeHnem U3BECTHOTO
aBTOrOHLIMKA, BO3/1e KOTOPOW y4awmeca wWkonol 6yayr d¢oTtorpadmpoBatbca € Le/blo
JanbHeNLWero pasmelleHns ceoux ¢otorpaduii B MHTepHeTe.

LLIkone 6ypeT Bpy4eHa rpamoTa 3a NPUHATME Y4acTUA B KamnaHum «MpuTopmosu!».

YACTb |

BcTtynuTtenbHoe cnoBo yuuTtena: Kakux TONbKO ABUMKEHWUI HEeT B MUpE: OT MOBTOPAOLLMXCS
TbICAYENETUAMMU [ABUMKEHWIM 3Be3d A0 NPUXOT/JIMBOro, MNOYTU Henpeackasyemoro nageHus
NIMCTOYKa Oepesbl B MOpPbIBE OCEHHEero BeTpa; OT CyeTbl MNbIIMHOK, NobiecKuMBaloWMX B
CO/IHEYHOM /y4ye, 40 onpeaeneHHbIX PasyMoOM U BONEN YeNloBeKa ABUKEHUN PYKOTBOPHbIX Te:
noeszos, aBTomobunen, pobotos. Pabota MHOrMX Ntogeit cBA3aHa C ABUMKEHUEM: BOOUTENMN,
MaLLUMHUCTbI NOE3408B, NUA0TbI, AMcneTyepbl U Ap. NpaBuna 4OPOKHOIO ABUMKEHUSA OMUCLIBAIOT
OZHOBPEMEHHO ABUKEHUA HECKONbKUX TE€N: aBTOMObOMNEeN, Benocuneamctos, Newwexoaos.

KaAabli1 roa, newexoabl COCTaBAAIOT TPETb OT BCEX KEPTB AOPOMKHO-TPAHCMOPTHbIX NPOUCLLECTBUIA.
3TN YH4aCTHUKMN JOPOXHHOIO ABUMKEHUA HE 3aLMLLEHbl — Y HUX HET }Kesie3HOro KapKaca BOKpYr Tena.
M B cnyyae CTONKHOBEHMA € aBToOMobBuiem, ocobeHHO Ha 60bLION CKOPOCTH, Y nelexoaa He byaet
LLaHCa OCTaTbCA HEBPEAUMbBIM.

B 2012 roay Poccuickuii coto3 aBTOCTpaxoBLMKOB M [ocaBTomMHcnekums MB/[ Poccuu nposenu
KaMnaHWIo, HampaB/ieHHYD Ha nponaraHay MCMo/ib30BaHUA MewexoAHbIX Nepexofos, - MPOEeKT
«Mewexoa, Ha nepexoa!». Pe3ynbTaTbl KAMNAaHUM Ny4lle BCErO0 AEMOHCTPUPYET CTAaTUCTMKA: BHE
newexogHbIX NepexonoB CTano MeHble aBapuii ¢ newexogamu! B 2013 rogy KOAMYECTBO KepTs
Takux AT cHM3nNoch Ha 6,5 %.

K coskaneHuio, B TO e Bpems KOANYEeCTBO NOrmbLimx newexonoB no BMHe Boagutenei (B Tom ymcne
Ha newexogHblX nepexoaax) ysenuumsaetca. MMeHHO MO3TOMYy 6bIN10 MPUHATO peLIeHne o
nposeaeHnn KamnaHum «Mputopmosn!».

Llenbto KamnaHuu, Mputopmosun, 6narogaps KOTOPOM Mbl MPOBOAMM 3TOT YPOK, CTAaHOBMTCS
CHU)KEeHMe KonmdecTBa normblmnx 8 AT newexonos, a TakKe COKpalLeHMEe KOAM4YecTBa aBapuid,
npovsoweawnx no npUYMHE HenpaBuUAbHOTO Bbl6Opa AMUCTAHLMKM, HapylweHus npoes3aa
neLexo4HbIX Nepexoa0B N HECOOTBETCTBUA CKOPOCTU KOHKPETHbIM YC/IOBUAM.

Kaxapli M3 Hac ABNSAETCA YYAaCTHUKOM [OPOMKHOTO [ABWMKEHWA, PerynspHo nosb3yeTtcs
TpaHcnopTom. BoauTenb npu BOXAEHWW, aBTOC/NEcapb MpPu  OBCAYKMBAHUMM U pPEeMOHTe
aBTOMOBMNA — BCE OYEHb YaCTO CTA/NIKMBAOTCA C GM3NYECKMMM BONPOCAMM U CcUTyaumamm. Ha
NPaKTMKe OYeHb YacTO BO3HUKAKOT Npobiembl, pelleHue KOTopbIX TPebyeT 3HAHUA MOHATUN,



3aKOHOB U GOpMyN GUINKKU U KOTOpble 0653aTeNIbHO HYXKHO CBA3aTb C NPaBUAaMU AOPOKHOIO
ABMXeHUsA. Tak KaKoBa Ke Le/ib Hallero ypoka?

Yyawmeca ¢bopmyampyloT uenb ypoKa: «ChopmynnpoBaTb NpaBuaa LOPONKHOIO ABUMKEHWUA,
pewan ¢usmyeckne 3agaun, ybegutbca B HEOOXOAMMOCTU BbINOJAHEHUS MPABUA AOPOMKHOMO
ABUXKEHUS, ONUPAACh HA PE3y/IbTaT PacyeToB GPU3NYECKMX OCHOB ABUKEHUAY.

Yuurtenno:

Hagzetocb, 4TO 3HaHMA, KOTOpble Bbl MONYYUTE HA YPOKE, MOMOrYT BamM CTaTb HE MPOCTO BOAMTENEM, @
BOAMTENEM AYMAOLWMM, FPAaMOTHbIM. A TO, YTO MHOrMe M3 BaC CTaHyT BOAWUTENAMM B Hall BeK
aBTOMOBMAA N TEXHUKM ABAAETCA HEOCMOPUMbIM PaKkToM. A nelexosammn mbl AsnAaemcs sce!l

JaBaliTe elle pa3 BCMOMHMM, KaKada cuia ABAAETCA « ABUXKYLLEN» ana aBTomobunn?

Yyawmeca: Cuna TpeHua NoKos.

Yuutenso: BepHo, Chna TpeHuUA NnOoKoA. JTO Ham HYXXHO AnAa peweHunA 3a4ad. Ey,a,eM AanAa
NPOCTOTbl CYNTATb ABUXKeHKE B Nped/ioKeHHbIX 3a4a4YaX PaBHOYCKOPEHHbIM.

UTaK, 3agaya: Onpegenntb TOPMO3HOW MyTb MAalWIMHbI, €CAUM BOAMUTENb HauMHaAeT TOPMO3UTb C
HayaNbHOM CKOPOCTbIO Vo. KoaddULMEHT TpEeHMA KONEeC O NOBEPXHOCTb PaBeH L.

UTaK, Mbl nonyumnam dopmyny (yyumens nuwiem ¢popmysy Ha 0ocKe):

Yuauwueca mamemamu4vecKu aHaaAu3upyom gopmysny.

Yuutenb: Kak TOPpMO3HOM MNyTb 3aBUCUT OT Haya/bHOM CKOPOCTU M Ko3dduUuMeHTa TpeHuA?
Mepens Tem Kak HayaTb cyMTaTb, JaBaliTe MNOCMOTPUM BWUAEOPOJKU (0189 WKoA C
coomeemcmayrouum obopydosaHuem).

1oeil ponuk:

200 ponukK:



Yuutenb: Tenepb MOXKHO CUMTaATb.

Yuawuecsa cuumarom.

Yuutennb: [onycTMm, 4TO CKOPOCTb aBTOMO6MAA 60 KM/Y (ZONYyCTMMas CKOPOCTb B HAaCeNEHHbIX
NyHKTax), a KoadpodnumneHT TpeHns 0,5. KakoB TOPMO3HOMN NyTb?

Yyawmeca cCUHMTaAIOT U OTBEYAIOT: 28 M.

Yuutenb: BepHo, NnpmepHOo 28 M — 3TO NPMMEPHO NMONTOPbI A/NHbI BONEN60AbHON NoWaaKy.
Y Hee ganHa 18 m.

3umon KoadPULIMEHT TPEHUS YMEHbLLIAETCA NPMMEPHO B 4 pasa. YTo nponsonaeT ¢ TOpMO3HbIM
nytem?

Yyawmeca cumMTaloT U OTBEYaloT: YBENINYNUTCA B 4 pa3a...

Yuutensb: BepHo, yBenmumntcs B 4 pasa. 31o yxe 112 m. 310 cpegHas anvHa ¢ytbéonbHoro nons!
TaK KaKune npaBuia 4OPOKHOIO ABUXKEHMA MOXKHO cHOPMYINPOBATL?

Yyauwmeca ¢popmynmpyloT npasuna:
1. Henb3a nepexoguTb fopory nepes 611M3K0 MAYLWMM TPAHCNOPTOM.

2. BHMMaATeNnbHO CMOTPeTb Ha BbIiBeCKM: «OCTOpPOXKHO, Auctonag!», «OCTOPOKHO,
rononen!»

"Ckonb3kaa gopora". YYyacToK [0poru C MNOBbIWEHHON CKOMb3KOCTbIO MNpoesrKen
YyacTu.

Yuutenb: Xopowo. Obcyamm ele Takyto cuTyaumio. B 2010 roay ctosna cuibHaAa »Kapa. U B
ropogax acdanbtol noameanu BogoW. Kak Bbl cuMTaeTe, 3TO NpPaBUbHOE pelueHue?
HanomuHalto, 4To ypoK nocesueH 6e30nacHoCTU ABUKeHUA!

Yuawuecs sbickasbliearom ceou mMbicu.

Yuutenb: B nencTBUTENbHOCTH, M3-32 CUIBHOTO UCNApPeHUA (MOMHUM, Ha yauue xapa!) mexay
pacKasieHHbIM acdanbTom M Kosiecamn obpasyeTcs naposas NoAyLliKa, YTO Pe3KO YMeHbluaeT
KO3)DUUMEHT TPEHMA U yBENNYMBAET TOPMO3HOM NyTb! MMo3TOMy NOAMB ynuL, BOAOWN C TOYKM



3peHMA 6e30MacHOCTU ABUMKeHUA TpebyeT OT BoAWTENEeN MNOBbIWEHHON0 BHUMAHWUA W
YBEJINYEHUS PACCTOAHMA MeXAY aBTOMOOUNAMKU. 3HaTb 06 3TOM A0/1XKHbI U Newwexoapl.

O6paTnte BHUMaHME, YTO TOPMO3HOM MyTb HE 3aBUCUT OT Maccbl aBTOMO6MAA. A TaK /I 3TO Ha
camom pene? Ecnam mbl cnpocvm y paboTHuka TMBAL, o TOpMO3HOM NyTU /IEFKOBOrO
aBTOMOOUANA U rPY30BMKA NPU NPOYUX PaBHbIX YCNOBUAX (OANHAKOBbIE Haya/ibHble CKOPOCTU U
K03dPUUMEHTbI TPEHUA), TO OH C YBEPEHHOCTbHO CKAa*KeT, 4YTO TOPMO3HOM MNyTb FPy30BMKa
3ameTHo 6onblue. B yem geno?

[eicTBUTENbHO, NPU  peweHun 3agady Mbl cuMTaem Ko3OOUUMEHT TPEHUs BENUYUHOW
NOCTOAAHHOM. KOHEeYHOo, npeAnosaraeTcs, 4YTO HMKAKOro paspyllieHMA CoMnpUKacaroLmxca
noBepxHocTen He npoucxoaut. Ho, BoobLLe roBOps, NPU TOPMONKEHUM 3TU YC/NIOBUA MOTYT
HapYLLATbCA, TaK KaK MEXaHUYECKUE M TEM/IOBbIE HAarpy3KM Ha MOKPbLIWKN TaK BEINKU, YTO OHU
MOTYyT pa3spyliaTtbcs. NMOHATHO, YTO 3TOT 3dPeKT cylwecTBeHHee ANA TPy30BUKa (y Hero macca
6onblue). PaspylieHnMe pe3uHbl NPUBOAUT K YMEHbLUEeHUO Ko3ddUUMEHTA TPEHMA, 3HAUUT,
KO3)PULMEHT TPEHUSA MEHbLLE CTAaHOBUTCA Y FPY30BUKa M ero TOPMO3HOM NyTb Bonblie, Yem y
NerkoBoro aBTomobuns.

Yuutenb: M ewe ogHa cCUTyaumsa: OYeHb MHOTME newexodbl NOAb3yTCA CBOMM MPaBOM
nepexoAuTb AOPOry Mo MeLwexoaHOMy nepexoay Aaxe B61n3u NoToKa MAYLWMX MawnH. KaK Bbl
AymaeTe, onpasAaH n Takol nepexoa?

Yyawmeca BbICKa3bIBAlOT U apryMmeHTUPYIOT CBOU MbICNIN.

Yuutenb: PebAaTa, Bbl 40OMKHbI 3HATb, YTO HAa MPAKTUKE BAXKHO MOHATME «OCTAHOBOYHOIO MyTUY,
YacTblo KOTOPOro SABASAETCA MyTb NPOMAEHHbIA aBTOMObOUNEM 3a BpemMsi peakuun BoaUTENs w
BPeMA peakuMmnm TOPMO3HOM CUCTEMBI.

Yutem, 4TO BpemMsA peakuum Mnpu OXKUAAHUM BOAMTENIEM OMAaCHOCTM U TFOTOBHOCTU K
TOpMmoOXeHuto pasHa 0,7-0,8 ceK.; ecnn BoguTenb BHUMATENEH, HO He FTOTOB K TOPMOMKEHULO —
0,9 ceK.; ecnu e BOAUTENb HEBHUMATENEH (pa3roBapuBaeT, oTeneKaeTcs) — 1,5-1,9 cekyHApl.
BoT eule oAHO NpaBUNO: HE OTB/IEKAWTE BOAMTENS BO BPeMs ABUMKEHUSA!

Bpems cpabaTbiBaHMA TOPMO3HbIX CUCTEM 3aBUCUT OT TUMA TOPMO3HbIX NMPUBOAOB: Tak, ANA
rngpasnmyeckoro — 0,2 cek., nHeBmaTnyeckoro — 0,6 ceKyHAbl.

A Tenepb NpeAacTaBbTe, YTO Bbl COOPANUCL NEPEXOAUTL AOPOry MO Mepexoay, K KOTopomy
NpMbANKaeTCcAa NOTOK aBTOMOOMWIEN Pa3HOI MacCChl, Pa3HOM CTENEHN TEXHUYECKOTO COCTOAHMA,
C BOAMTENAMM C PA3/IMYHBIM BHUMAHMEM, AOBUMXKYLLMICA C OAHOM CKOPOCTbio. [lepBbli
BOAWTENb, BUAA BAC, HAYMHAET TOPMOXKEHME (XOPOLLO, eC/IN He SKCTPEHHOE), a BOT Aasblue
KaXKZAOMy BOAMTENIO AOCTAETCA MeHbluee BpemMs peakumn. Tak U BO3HMKAKOT LienHble aBapum
CTONKHOBeHMA. [lo3ToMy noaymainTe, nNpeXKAe 4Yem BOCMO/Ib30BaTbCA CBOMM MPABOM
npuopuTeTa.

Xopolwo, ¢ 3Tol 3aga4el pasobpanmce.



Cnepytowan 3aga4a: Ha ropuMsoHTanbHOM fopore aBToMobuab AenaeT noBopoT paguycom R.
KakoBa Hanbonbluaa CKOPOCTb, KOTOPYHO MOXKET Pa3BUTb aBTOMOb6UAb, YTOObI ero He 3aHecno,
€CN KOIPOUUMNEHT TPEHMA CKOJIbXKEHUA KONEC O JO0POrY PABEH L.

Yuawuecsa ebiCKa3blearom ceou MbicAu.

Yuutenb: OtBeT nonyyeH. V=,/ugR. Jonyctum, 4to paguyc nosopota 16 m., a KoadpdpuumeHT
TpeHua 0,4 (g=10). Tenepb gaBakiTe cuMTaTh.

Yuawueca camocmosmesnbHo pewarom 3adayvy. [anee peweHue obcyxdaemcsa Ha O0CKe.

Yuutennb: UTak, nonyunnm 8 m/c. A CKONbKO 3TO KMIOMETPOB B Yac?

Yyumesnb daem spemsa nodymame U omeemumeo Yy4eHUKAM.
BepHo, npnbansntenbHo 29 Km/u.

OceHblo U 3MMOM KO3IhOULMEHT TPEeHUA ymeHbllaeTca. Hanpumep, B 4 pasa. Kak usmenutca
CKOPOCTb?

Yyumeno daem epemA I'IOdyMGmb uomeemums y4eHUKam.

BepHo, ymeHblmnTcAa B 2 pas3a. Kakue 34ecb npaBuia [OPOXKHOIMO ABUMKEHUA MOMXKHO
cbopmynmpoBaTb?

Mpexae 4em Bbl OTBETUTE HA MOCTaB/IEHHbIW BOMPOC, AaBalTe MOCMOTPUM KaApbl KpylieHWs

CKOPOCTHOrO noesaa 8 UcnaHuu (014 WKoa umeroujux obopydosaHue: 3KpaH, npoekmop, lK).

Yyauwmecs: bbina npesblilleHa CKOPOCTb, Mepes MOBOPOTOM HYXHO Oblio 06s3aTesibHO ee
cbpocuTh.

Yuutenb: Bce BepHo. WTaK, ecTb o4HO obliee NpaBUIO U 3BYYUT OHO TaK: BOAUTENb OOMKEH
BECTM TPaAHCNOPTHOE CpeacTBO CO CKOPOCTbIO, HEe MNpeBblwatowen YCTaHOBNEHHOrO
OrpaHUYEHMA, YUYUTbIBAA MPU 3TOM WMHTEHCMBHOCTb [ABUMKEHMA, OCOBEHHOCTM U COCTosHWE
TPAHCMOPTHOrO CpeacTBa WM rpysa, AOPOXKHbIE U METEOPO/IOTMYECKME YC/I0BUA, B YACTHOCTU
BUAMMOCTb B HanpaBneHUn aAgukeHusa. CKopocTb A[o0/mKHa obecneynsBatb BOAUTENHO
BO3MOHOCTb MOCTOAHHOIO KOHTPO/AA 32 [ABUMMKEHMEM TPAHCMOPTHOIO CpeacTea  AnA
BbINONHEHMA TpeboBaHui Mpasun.

Yuutenb noKasbiBaeT AOPOXKHbIE 3HAKU ¢ 0603HauYeHnem NoOBOPOTOB:



&&%prmeme [OPOr1 Manoro paguyca Uamn c orpaHMYeHHoOM

suaumoctbto: 1.11.1 - Hanpaso, 1.11.2 - HaneBoO.

& l& «OnacHble NOBOPOTLI»

Mpy BOSHUKHOBEHMM OMACHOCTU ANS ABUMKEHUSA, KOTOPYIO BOAUTE/b B COCTOSHUM OBHaPYKUTb,
OH [OJ/IKEH MNPUHATb BO3MOXHbIE MepPbl K CHUMKEHUIO CKOPOCTU BM/IOTb [0 OCTAHOBKM
TPaHCNOPTHOrO CPpeACcTBa.

Bce 3TV 3HaKM bByayT AEMOHCTPMPOBATLCA HA MocTepe, KoTopble ByayT nepeaaHbl yyuTenam
BMeCTe C NoAapKaMuM 1A yyaLLmxca
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Yuutenb: UTaK, Mbl C Bamu pewman age 3agayvm M3 Tembl «MexaHuKa». Tenepb HEMHOro
noroBopum 06 «OnTrKe». Kak Bbl AyMaeTe, BaXKeH /i1 LBET o4eXAbl newexona Ans BoantTens?

Yuaujueca 8bicKasbieaom u ap2ymMeHmupyrom ceou MbiCAu.

Yuutensb: Bce BepHo. [leiCTBUTENBHO, B CBET/I0E BPEMSA CYTOK LBET OAEXKAbl HE OYEHDb BaXKEH. A
B TEMHOE BPEMA CYTOK o4erKAa AOJIKHA ObiTb cBeT/ion. OT Hee 6O/blIe OTPAXKAETCA CBETA U
BEPOSTHOCTb TOrO, YTO BOAMTE b YBUAUT MeLwexoaa Bo3pacrtaeT. B ckaHANMHABCKUX CTpaHax Ann
6e3onacHocTn AguxKeHua 6onee 30 neT MCNONb3YHOT CBETOBO3BpaLatoLmMe anemeHTbl. O HUX
nonaeT Aa/ibHENLIKNIA paccKas.



M Tak, 4To e TaKoe CBETOOTpaXKaTe/ibHble 3/1eMeHTbI. [lJaBaiTe NOCMOTPMM Npe3eHTauunto (014
WwkKos, umerouux obopydosaHue: 3KpaH, npoekmop, K. Ecau makosozo obopydosaHus Hem,
nepeo ypoKOM npe3eHmayuro MOXCHO pacre4amams).
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MoAcHeHUA yuntTena Bo Bpems npeseHTauyunu:
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CBeTOOTpaXKaTe/IbHblii 3N1eMeHT — 3TO  YCTpoMcTBO obecneyeHna 6e30MacHOCTU ABUMKEHMUS,
OCHOBHOE Ha3HayeHWe KOTOPOro - BO3BPaAT CBETOBOrO Nyyka Hasag npu Ntobom MNoN0OMKEeHUU
najaroLLero cBeToBoro nyyka (gpamkepsl, newexoaHble KatadhoTbl)

5 KaTadoTbi - camble nepeble
cBETOBO3BpaLAOWME  3n1emMeHTbl.  OHM
> b M3rOTaBAMBAIOTCA M3  NPO3PaYHONl MM
g ‘, INK, 2N 7 OKpaLUEHHO B KPacHbIi LBET NAacTMacchl
Ty ¥ //// 1, vl M npeacrasnsloT  coboli  Gonbwoe
KONMYECTBO NUPaMMAOK (1) OT BHYTPEHHMX
oy V% % MOBEPXHOCTEH  KOTOPbIX W NPOMCXOANT
oTpaeHne  cseta.  Ecam cHATb

Puc. 5

HEeMnpoO3payHylo 3aZIHI0 CTeHKY (2), To
MOXHO YBWAETb, YTO BCE MOBEPXHOCTM MUPAMUAOK Mpo3payHble, Ha HUX OTCYTCTByeT
3epKanbHOe MOKpbiTMEe. oyemy Ke OHM MONMHOCTbIO OTPaAXKalT MaZAloWMIA HU HUX CBET?
BcnomHMM 3aKOH NpenomieHus CBeTa Ha rpaHuue pasaena AByx cpea. M3 Hero cnepyet, uto
€C/IN CBEeT UAET U3 onTMYecKkn 6osee NNOTHOM cpeabl B ONTUYECKM MEHee NNOTHYH cpeny, TO

yron npenomnenns 4 cerga Gonbwe yrna nageqns & . Cywectsyer Takoil yron nagexus

ﬂ’rnp, npuM KOTOpOM yron npesnomneHvs paseH 90°. ITOT yron nafeHua HasbiBaeTcs

npegenbHblMm o np. Echn yron napeHwnA o > o np, TO Ha6mo,£|,aeTcs| Nno/IHOE BHYTpPEHHEE
OTpaXXeHUNe cBeTa, NO3TOMY HYMUCTAA N1ACTMACCOBAA NMPO3payHaA rpaHUUA OTPaAXKaAET CBET KaK
naeanbHoe 3€pKano.

OnAa  AemoHCTpauuu  BapuauMii  CBETOBO3BPALLAKOWMX  3/EMEHTOB, yuyuTento byaet
nepeaaBaTbca Habop, coCToALWMMN U3:

e  Msarkunin davKkep B BMAe noasecku/6penka
o XecTKui KaTtadoT — 3HaAYOK
o XecTkuit KatadoT — noaBecka (aHaNOrMYHbIM TOMY, YTO KpenuTca K Besocunenam)

e llleBpOH — HalWMBKa CBETOBO3BPALLAIOLLMIA HA OAEXAY



CseToBO3Bpallatowan TKaHb (3 Kycka no 30 cm, KoTopble HEOBXoAMMO MPUKNEUTb Ha
dopmart A4)

®dnuKkepbl. Ecin B3aTb rTMOKYO NPO3PaYHYO NAEHKY U C MOMOLLbIO MATPULLbl, MOKPbITOM
nMpaMmuaKaMu, Bbl4aBUTb Ha HE MHOeCTBO yraybieHuii nupammnganbHon ¢opmsbl, TO
NOJIY4NTCA CBETOBO3BPaALLAlOWLAn NAEHKa, U3 KOTOPOM M3roTaBnMBaloT GpanMKepbl. ITO
HebonblIMe CBETOBO3BPALLAOWME 3/1IEMEHTbI, HA3HAYeHME KOTOPbIX — He paccemBaTb BO
BCE CTOPOHbI NadaloLWMii HA HUX HaMpaBAEHHbIA CBETOBOM My4OK, a OTpaxaTb €ro B
obpaTHOM Hanpas/ieHUU, 4TOOblI OH Monagan B riasa BoauTesa. Houblo OCBELLLEHHbIN
dnunKep (KaTadoT) NOXOXK Ha rOPALLYIO TAMMOYKY, ero APKOCTb COM3MEPMMA C APKOCTbIO
HUTH HaKanMBaHusA.

CseToBO3BpaLwaowme marepuannl (CBM) — TkaHb cepebpucto-cepas, npeacrasasert
cobO  COBOKYMHOCTb  CTEK/NIAHHbIX  MWKPOJIMH3  WIW  LIAPUKOB C  BbICOKOWM
CBETOBO3BpalLatowWen cnocobHOCTbIO, BHEAPEHHbIX B CMeLMaNbHbI KNeeBOW CNOMH,
HaHECEHHbI Ha X/IONKOBYI, HEM/IOHOBYIO WU/ XONKOBO-NOANIOUPHYIO TEKCTUbHYIO
OCHOBY. BbisicHeHMe paboTbl CBETOOTPAXKAOWMX MaTepPManoB NPUXOAUTCS OTNOXKUTb A0
Tex nop, noka He U3y4ynm OCHOBHble 3aKOHbI TPUrOHOMETPUM.

[na opraHusaumm 6e3aBapuiMtHOrO AOPOXKHOIO ABUXKEHUA B HOYHOE BPEMS YXKe AABHO
Mcnonb3ytoTca MaccuBHble CBETOCUIHa/bHble yCTpoWcTBa: KatadoThbl,
CBETOBO3BpallaloWne MNAEHKN, U3 KOTOPbIX W3roTaBAMBAIOT AOPOXKHbIE 3HaKM,
aBTOMObOUNbHblE HOMepa. OgHAKo Newexoa, UAyLWMii No Aopore B HOYHOE Bpems, Obin
NPaKTUYECKM He 3almuweH. [laxke MOLHbIA, HanpaBNeHHbIA CBETOBOM My4yoK
aBTOMOOUNbHOM dapbl He Aenan ero Xopolo 3aMeTHbIM Ha ¢oHe goporu. MpuumHa —
HU3KNI KO3DDUUMEHT OTpaskeHMAa ogdexkapl (OH XapaKTepusyeT A0 OTPAXKEHHOro
cBeTa), MPMMEPHO TaKOW e, Kak Yy AOPOXKHOro MOKpbITUA. A camoe rnaBHoe — CBeT,
NagaloLWnin Ha o4eKay, OTpaXKanca OT Hee M PaccemBasca BO BCE CTOPOHbI, B pe3y/bTaTte
yero B rnasa BoguTens nonajana Aulib HE3HAUYUTENIbHAA ero YacTb (B CBETOTEXHMKE B



TaKUX CAy4yasx rOBOPAT, YTO APKOCTb OAEXKAbl CAUWIKOM Mana). B cBaA3n c atum B
nocneaHioo peaakuuio MNMpaBua AOPOXKHOrO ABUMKEHMA Obll BHECEH MYHKT, COrNacHoO
KOTOpPOMY newiexodbl, MNONb3YILWMECA aBTOAOPOraMM B HOYHOE BPEMSA, [OO0/KHbI
0603HauMTb ceba CBETOBO3BPALAOWMMN 3nemeHTamu (rnasa 4, nyHKT 17.3).
Benocuneamnctbl gonKHbI 6bITb OA4ETbI B KWUIET CO CBETOBO3BPALLAOLIMMMK MOOCAMM.

Bo Bcem mupe npobnembl 6€30NacHOCTN AOPOKHOIO ABUMKEHUSA BECbMa aKTyaslbHbl B
coBpemeHHoe BpemaA cKopoctei. OcTpo cTouT npobnema [ETCKOro  A0POXKHO-
TPAHCNOPTHOrO TpaBMaTU3Ma: AeTU MNPOAOAXKAT MNOJYy4YaTb YBEYbA B AOPOMKHbIX
aBapusax wm normbatoT. Mcxoas M3 onbiTa, CamMbiM AeMCTBEHHbIM Cnocobom cTano
obA3aTenbHOE Ha/MuMe Yy NelwexoAoB CBETOBO3BPALLAIOWMX 3/1€MEHTOB B OAEXKAE,
KOTOpPble NOMOratoT «BbICBETUTbY MUX HA A0pOre B TEMHOe Bpema cyToK. Ctatuctnka AT
C y4acTMem newexonoB NOKasasa, YTO MCNO/b30BaHME TaK HasblBaeMbiX «NUKEPOB»
CHU)KaeT puck nonactb B ATMN B 6-8 pa3! HoweHne ¢GAMKepoB AOKHO CTaTb
obA3aTenbHbIM ANa newexonos. PaHee, neT 5-10 Ha3ag, B 3TUX LEeAAX UCNONb30BaNCh
nnactmaccosble KaTadoTbl. Ho nporpecc He CTOUT Ha MecTe, Ha CMeHy KaTadoTam
npuwan oGAnKepbl — CBETOOTPAXKaTeNu, BbIMNONHEHHbIE W3 MUKPOMNPU3MATUYECKON
NAEHKU, UMEIOLLEM HAMBbICLLIME XapaKTEPUCTUKMN CBETOOTPaXKeHUA. OHN oYeHb yA00HbI
(mAarkn, rmbkn, He 60ATbCS 3HOA UM MOPO3a) U MHTEPECHbl (BCEBO3MOMKHOW (opmbl,
useta). Mpn Hannunm dbnmkepa BoauTeNb BUAUT Newexoma 3a 150 - 200 meTpos, NPOTUB
30 MEeTpOoB - 6es CBeTOBO3BpaLwaTens.

CBETOOTPAXAKLUHUE JIEMEHTbI OONTXKHbI PACNOJNIATATbCA:
- NMopBeckn (MX A0MKHO BbITb HECKONILKO) Nydlle KPenuTb 38 PEMEHb, NOAC, MyroBuLy,

4yTOObI CBETOBO3BpaLLaTeNN cBMCanu Ha YPOBHe beapa.
- HapyKkaBHble NOBA3KKU 1 BpacneTbl TaK, YTOObl OHWN He 6blM 3aKPbLITbI NPU ABUKEHUMU U
CnocobCcTBOBaNN 3pUTENLHOMY BOCMPUATUIO. PeKoMeHAyeTcA HAHOCUTb MX B BUAE
FTOPU3OHTANIbHbIX W BEPTMKaNbHbIX MOJIOC HA MOJIOYKY, CMMHKY, BHELIHIOK 4acTb
PYKaBOB, HUKHIO HAPYXKHYI 4acTb OPIOK, a TaKKe Ha rosoBHble ybopbl, pyKaBuLbl,
obysb " apyrue npeameTbl oAexabl.
- 3HauKm MoryT pacnosaraTtbes Ha opexnae B nrobom MmecrTe.
- CyMOuKy, noptdenb uan prOK3aK Nydlle HEeCTM B NPaBON pyKe, a He 33 CNWHOM.
- dddeKTnBHEE BCErO HOCUTL OAEXAY C YXKe BLUTbIMW CBETOBO3BPALLAIOLLMMM
anemMeHTaMu.

- Hanbonee HagexHbI BapuvaHT ANA poAUTeNne — HaHecTM Ha ofJexay AeTen
CBETOBO3BpaLLAtOLLME TEPMOAMNIMKALMUN N HAKNEKMN.

Yuurtenb: YT06bl 3aKpennTb 3HaHMA O CBETOBO3BPALLLAIOLLNX d1EMEHTaX U HEOBXOAMMOCTU UX
MCMNONb30BaHUA — PELLMM eLle O4HY 3a4auy:

Boautenn BMOAT newexonos, OAeTbiX B BeLWM pPasHbIX LBETOB, C pPa3HOro pPacCTOAHUA.
MHorue BoguTenu CTaJIkKMBaINCb C CUTyauMen, Korga Ha TEMHOM aopore N0AWN NOABAAKOTCA U3
«HUOTKyAa». [axke ecnn exaTb OYeHb aKKypaTHO, He NpeBbllasA pPa3peLlléHHY0 CKOPOCTb,
MOKHO NPUYMHUTb Bpea YeN0BEKY, Bedb MallMHa MU Ha CKOpPOCTU 20 KM/Y OCTaéTcA Xene3om.



YuyéHbimn amepuKaHckoro KopHenbckoro yHuepcuteta (Cornell University, USA) 6biau
nposeaeHbl UCCNeA0BAaHMA MO 3aBUCMMOCTM BOCMNPUATUA BOAUTENAMM NeELexonoB B
pa3nMYHON ogexae B TEMHOE BPEMA CYTOK.

Bblno ycTaHOBNEHO, YTO newexoabl B 06bIMHOM odexkae, 6e3 cBeTOBO3BpallaTenen, BUAHbLI B
cBeTe gap Ha pacctoAaHMM 30 meTpoB. Hannume Ha newexonax CBETOOTParkaloWmxX 3/IEMEHTOB
no3BoaAeT UM BbITb BUAMMbIMM C paccToAHUA 150 meTpos.

TakXke No [aHHbIM WUCCNeLOBAHWM peakuua Mo3ra BoguTena, B cpefHem, coctasnfet 1
cekyHay. Euwe cekyHga Tpebyetca Ha peakuuio Tena. lMpu ckopoctn 60 Km/4 aBTomobunb
npoes)aet 16,7 mMeTpoB B CeKyHAy. 3HaAuuUT, 3a [ABE CEeKyHAbl (40 NPUHATMA BOAUTENEM
peLeHMA COBEPLLMTb MaHEBP) MalLMHA yCcneeT npoexaTb NpumepHo 33 meTpa. A ganblie ewe
HYKHO 3aTOPMO3UTb.

Mcnonb3ya TEKCT M pe3ynbTaTbl paHee pelleHHbIX 3a4a4, yCTaHoBUTe cyabby AByXx newexonos,
KOTOpPbIX BUOUT BOOUTENb B YyepTe ropoda pAAOM C newexoaHbim nepexogom. OauH U3 HUX
MMeeT Ha 0feXae CBETOBO3BpPALLAOLWMI SN1EMEHT, BTOPON — B 0ObIYHON ogexae.

Yuawueca camocmosmesnsHo pewarom 3adayvy. Janee peweHue obcyxodaemcsa Ha 0OCKe.

Yuutenb: M3 nepsoi 3agaunm ypoka BMAMM, YTO TOPMO3HOM MNyTb MNPWU TAKOW CKOPOCTU
ABUXKeHUA paBeH 28 m. [a ewwe 33 m. MNonyyaem BeCb TOPMO3HOM NyTb 61 M (A/IMHA XOKKENHOM
nnowaakn!). Jo nepsoro newexoaa 30 m., nosTomy o4yeBngHo, yto ATMN HensbexkHo! A BoT Ao
BTOpOro newexoga 150 m., Bogntennb ycneet 3aTopmo3ntb. OTcloga cnegyeT HeobxoaAMMOCTb
MCNO/b30BaHUA B HOYHOE BPeEMA CBETOBO3BPALLAIOLWNX 3/1EMEHTOB B oaerxKae!

(mna cnpaBku: ycnosma 3agaum #1: CKkopocTb aBTomobuna 60 KM/4 (gonycTtMman CKOpOCTb B
HaceNeHHbIX NyHKTax), a KoadoduumneHT TpeHns 0,5. TopmosHOM NyTb B AaHHOM C/y4vae 28 m —
3TO NPUMEpPHO MNOATOPbl ANUHbLI BONEMO0NbHOM NAOWAAKK. Y Hee ganHa 18 m.
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Yuurtenb: UTtak, nogsoamm UTOrmM ypoka. A HaZlecb, YTO CEroAHA Bbl Y3HA/IM MHOIO HOBOTO U
BaXKHOro ana ceba. Yto Bbl AymaeTe 06 3TOM YPOKE, M KaKoM BbIBOA, MO YPOKY Bbl MOXETe
caenatb?

Yuauwueca pegnekcupyrom.

Yuutenb: OpraHM3aTopbl KaMnaHWMM NOArOTOBMAM BamM HebonbliMe, HO MOoJie3Hble NOAAPKMU:
CBETOBO3BpaLLalOWME 3HAYKM (CNOCOOLI MCNOMb30BAHUA KOTOPbIX Bbl YXKE 3HaeTe), KoTopble
nomoryT Bam 6biTb 3aMeTHee Ha [opore, a TaKXKe JIMHENKU, C MOMOLLbIO KOTOPbIX Bbl BCErAa
byaeTte NMOMHUTb, YTO Y KaxKA0ro aBToMobmas ecTb TOPMO3HOM M OCTAaHOBOYHbIM MyTb, U YTO
MalLMHE HY»XHO Bpems, YTobbl 3aTOPMO3UTb

Camomy aKTMBHOMY Y4YEHMKY Ha YpPOKe Mbl BPYyYaemM CYMKy AAa HOyTbyKa co
CBETOBO3BPALLAIOWNMM 31eMmeHTaMu, «C Hel Tbl Byaelub elle 3aMeTHee Ha gopore»

DOna pomawHero 3agaHua:

Ha Tpacce 3a 4epToi ropoaa ckopocTb aBTomobuns 110 Km/u. BkatoueH ganbHuin ceeT. [opory
nepeberaet 3anau,. KakoBa ero cygbba?



Ha ropusoHTanbHOM pJopore aBToMobunb pgenaer noBopoT paauycom 16 m. KaKkosa
HanbObLIAA CKOPOCTb, KOTOPYIO MOXET pPas3BuUTb aBTOMOOW/b, UTOOblI €ro He 3aHecno, ecau
KO3pPMUMEHT TPEHUA CKOMbXKEHUSA Koec 0 aopory paseH 0,47

Wodep aBTOMOOWMAA, eayliero co CKOpocTbio 60 KM/4, BHe3anHO BMAWUT nepea coboi Ha
paccTtoAHMM 40 M LIMPOKYIO CTEHY. YTO emy BbIrogHee: 3aTOPMO3UTb UIN NMOBEPHYTH?

C pogutenamum:

BbIACHUTE TEXHUYECKME XapPaKTEPUCTUKMU BaLLEro cCeMemHOro aBTomobunsa (ecim B cembe HeT
aBTOMObGUNA — BblbepuTE B MHTEPHETE MNOHPABMUBLUYIOCA MOAENb W U3yyuTe ee). Kakue
TeXHU4Yeckne cpeactsa 6€30NacHOCTM MACCa*KMPOB eCTb B aBTOMODOMUNE, BbIACHUTE Hanuuune
aHTMONI0KMPOBOYHAA TOPMO3HAA CUCTEMA M Y3HANTE MHEHWE BOAMUTENA O €e POJIN.

Mpy BO3MOMKHOCTU MPAKTUYECKM BbIACHUTE NYOUHY 30HbI BUAMMOCTU NpPU BAUMKHEM cBeTe,
BXOAA B 3Ty 30HYy B TEMHOM OfeXAe W CO CBETOOTpa)KaTeNem — Hanpumep CO 3HAKOM
aBaAPUIMHOM OCTAHOBKM B pyKax. ABTOMOOUAb CTOMUT.

PeweHune 3apau:

Ha ropusoHTanbHOW gopore aBTomMobunb Aenaet noBopoT. Hanbonblias CKOPOCTb, KOTOPYHO
MOMKeT pPa3BUTb aBTOMObBUAb, YTOBbI ero He 3aHecso, paBHa 10 m/c, KO3IPPUUMEHT TpeHUs
CKONbXeHUa Konec o gopory paseH 0,5. MoBOPOT KaKoro paguyca CMOXET OCYLLeCTBUTb
aBTOMOOUNL?

PeweHwue.
ABTOMObWIb CMOXKET ABUraTbcsa 6e3 3aHOCa 40 TEX MOP MOKA CWUa TPEHUA  NOKOA CMOXKET
coobuwaTtb emy Heobxogumoe LeHTpocTpemuTenbHoe yCKOpeHue.
B npoeKuumn Ha oCb, HAaNPaB/IEHHYIO K LLEeHTPY OKPYXHOCTU
FTp = mau,
roe au = V2/R, a npeaenbHaa cuna TpeHus nokoa Frp = uN = umg.
Torga
umg = mv2/R,

OTKYAa pagumyc
2

R="¢

Mocne NoACTaHOBKM YNC/IEHHbIX 3HAYEHU
R=20 m.

LWodep aBTOMO6MANA, eayliero co cKopoctblo 60 Km/4, BHe3anHO BMAWUT nepea cobol Ha
pacctoaHmMm 40 M rpynnoi LWKONbHWKOB, cobupatowwenca nepentu gopory. Kak noctynutb
uenecoobpasHee: 3aTOPMO3UTb UM NOBEPHYTb?
PeweHue: MNpu TOPMOXKEHMM Ha aBTOMOOUNbL AEUCTBYET CUNA TPEHUA CKONIbXKEHWUSA, NOSTOMY MO
2 3aKOoHY HbloToHa:

pmg=ma,
oTCcro4a a=pug.

N3 KUHEMATUKM TOPMO3HOW NyTb PaBEH:

v
S=2r1

Torga TOPMO3HOM NYTb PaBeH:
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Mpy NOBOPOTE HA TENO TaKKe AEWCTBYET CUMA TPEHUS, HO TeN0 ABUMKETCA MO OKPYKHOCTH,
noaTomy 2 3aKoH HbloToHa byaeT nmeTb BUA:

my”
pumg= £ |
Toraga pagvyc NnoBopoTa paBeH:

A

R=H4.

N3 popmyn BugHo (6e3 pacyeta), UTO TOPMO3HOM NyTb B 2 pasa MeHbLUE paguyca NoBopoTa,
NO3TOMY BbirogHee BOAMTE/O 3aTOPMO3UTb.
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