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Uspatenbcteo « IK3IAMEH» npeacrasnsaer
HOBbIE YHEBHUKU MO ®U3SUKE

VcknounTtenbHasa nMUeH3nsa Ha MnpaBO UCMOJ1Ib30BaAHUNA

y4ebHukoB A.B. lNepliknHa y nsgatenscrea "Opoda”

3aKkoH4Yunachb 5 anpens 2019 r.

C 6 anpensa 2019 r. vcknountensHas NMMUEH3NSA Ha NpaBo

ncnosib3oBaHns yyebHukoB A.B. lNepbilLKMHa NpuHaOnexXmnT

000 "spaTtenbcTBO "JK3amMeH".
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FnaBbl y4Ue6HUKOB BblAe/IeHbl LLBETOM

MABA 1

NMEPBOHAYAJIbHBIE
CBE/JIEHHUS o CTPOEHUU 33
BELLLECTBA i

- CTpoemle BelrecTBa

Bbi y>xe 3Haete, uto nioboe Teno
COCTOMT M3 BelljecTBa. A Kak «yCTpo-
eHo» camo Bellectso? U3 uero oHo
cocTouT? U3yuus cTpoeHHe BellecTBa,

yuéHble CMOMMM He TOJIbKO OTBETHTb

Ha 3T BOMPOCbI, HO U CO3AaTb HO-

Bble MaTtepuabl, Kakux elé He Gblio

B NpUpofe, NPUAATb MM HYXXHble No-

nesHble cBokcTBa. Hanpumep, HoBbIH

Mmatepuan yesmensacmuk (puc. 1.1) Puc. 1.1. NpumeHeHue
OueHb MpPOuHbIH W nérkuin. U3 Hero yrnennacruka

Puc. 1.2: a) yrnepoaHblie HaHOTPyOKH NOA MUKPOCKOMOM;
6) Gynyuiee NnpUMeHeHKe YIMepOAHbIX HAHOTEXHONMOTHIH — YNLTPATOHKUI
npo3pauHblit MOBK/bHbIN TenedoH

MABA 2

B3AUMOLEUCTBUE TEN

§15 Mexanuueckoe OBIKEeHHE

Bbi yke 3HaeTe, uUTo Te/la COCTOAT W3 MOJIEKY/, KOTOpble He-
npepbiBHO ABWXYTcA. Monekyn orpoMHoe KONMUECTBO, W OBMMe-
HHe WX OueHb CNodXHoe. A uyTo Takoe AeMkeHWe? UTo osHauaer
3TO C/NIOBO B (hH3HKe?

Bpanu Ha popore eugeH asToMoOMnb. Mbl He CrbILIKMM
wyMa ero MoTopa W He BMAWM, BPaLLAIOTCA ero KoNéca WM HeT
(puc. 2.1). Kak onpegenutb, ABMMeTCA aBTOMODWNbL No Aopore
WK HeT?

Mpocnegym 3a nonokeHHeM aBTOMOBMNA OTHOCHTENLHO Ka-
KWX-TUB0 HerOfBKKHBIX NMPE[METOB, HaXOASLMXCA Y [OpOrH,
Hanpumep TenerpadHbiX cTonboB WAKW Aepeebes. Ecnn paccros-
HHe MeX[ly aBTOMOOHNEM W STUMH HenoJBHXHLIMK NpefMeTaMu
MeHAeTCA, Mbl 3aKioyaeM, UTo aBTOMOOH/Ib IBHXKETCA; eClH Ke
He MeHSeTCA, 3HaYMT, aBTOMOOM/Ib HAXOJHUTCA B MOKOoe.

Tak e Mbl onpeenaem, BHXETCA WKW HET Noeap, Napoxop,
caMonér — poobuwe noboe Teno.

Puc. 2.1. YroBel NOHATH, ABUMETCS M aBTOMOBUNL, HAMO NOCMOTPETS,
MEeHSeTCA /I CO BpeMeHeM ero NooXeHHe CPeiy OKPYXAIOLWHX Ten




FnaBbl y4Ue6HUKOB BblAe/IeHbl LLBETOM

MABA 3

OABJEHUE
TBEPAbIX TEN,
YXMAKOCTEW u FA30B

§35 laBmenune. EqUHHIIBI JaBIeHHA

Bbi y>ke 3HaeTe, uTo [edCTBME CHINbI 33BWUCMT OT @& BeWul-
Hbl, HANPARNEHWA W TOUKK NPUAOXKeHHS. Ho B HeKoTOpbIX chy-
yanx AeHCTBHE CH/bl 3aBMCHT W OT MJOWAAM NOBEPXHOCTH, Ha
KOTOPYIO [elCTRYeT 3Ta cHAna.

Mo pbixnomy cHery ueno-
BeK WOET C GONMbLIMM TPYOOM,
rny6oKko npoBa/MBaACh MpH
Kaxgom ware (puc. 3.1, a).
Ho, Hapjer nbbKW, OH MOMeT
WOTH NO CHery, NoYTH He Mpo-
Ba/IHBasACh B Hero (puc. 3.1, 6).
Mouemy?

Ha nbikax wnm 6e3 nbbk
YenoBek [EHCTBYeT Ha CHer C
OOHOM W TOW e CW/IoW, paB-
HoW cBoeMy pecy. Ho peiicteue
31O cunbl B OBOMX cnyuasx
pazNMYHo, NOTOMY uTO pas-
JMUHA MoWwajb NOBEpPXHOCTH,
Ha KOTOPYIO [JaBHT UesIOBEK.

fnowjab nosepxHOCTH NbDKM Puc. 3.1. [leiicTBHe CHUMbl HA CHer

paz B fBajuate Gonblie nao- pa3nkuHoe B 3aBMCHMOCTH
wagu nopowssl. [osromy, OT M/IOWAMM NOBEPXHOCTH

IMABA 4

PABOTA v MOLWWHOCTb.
SHEPIUA

§55 Mexanuueckas paGora.
Exuaunsr paéoTsl

B 0OblgeHHOMH >XM3HW CNOBOM «paboTa» Mbl Ha3biBaeM BCS-
KWW noneaHblid Tpy pabouero, UHXKeHepa, yu&HOoro, yyallerocs.

MoHsATHe paboTbl B (hU3HMKe HECKO/IbKO MHOe — 3TO onpefe-
NéHHas (M3UUecKas BeMUMHA, AN U3MEPeHHsl KOTOPOM CyxaTt
cneyuasibHble eguHuubl. B du-
3MKe W3yuyaloT npexje BCero
MexaHH4eckyio pabory.

PaccMotpuM npuMepbl Me-
XaHWyeckou paboTbl.

Mpu nogHATUW KaMHA py-
KaMKW MexaHMueckas pabota
COBepLUAeTC MYCKYNbHOWH CH-
nov pyk (puc. 4.1, a). Moe3ap,
[BWKETCA MO, AeUCTBUEM CHAbI
TAMM 3/1eKTPOBO3a, MNpPHU 3TOM
coBeplUaeTcsi  MexaHWyeckas
paborta (puc. 4.1, 6).

Mpu BbicTpene M3 pyxbs
cuna  fAaBneHWsi  NOPOXOBbIX
rasoB coeeplaer pabory —

NepeMelLaeT Nyio BAONbL CTBO- Puc. 4.1. MNpumepbl oonepufeuma
MeXaHUUecKoi paboTbi:

Nna, CKOpOCTb NynW MNpu 3TOM a) NPy NOAHATUH KaMHS;

yBesuuBaeTCA. 0) Npx ABWXKEHHH noe3fia




Mpymep yCcNOBHbIX 0603HAYEHNI

B LPYIYi0 CTOPOHY — [0 CTONKHOBEHHA
¢ TpeTbeH Monekynoi U T. 0. B peaynbta-
| Te TPaeKTOPHA MONeKy bl rasa npejcTas-
naer cobol NomaHyio NIMHHIO (pHc. 2.5).
CnoXwue AAMHbI BCeX OTPe3KOB, Mbl
NOMYUUM [/IMHY TPAeKTOPHH MONEeKy bl
raza. [lnuHa TpaeKTOpHH KOHUMKa KapaH-
Jalla Ha pUCyHKe 2.2 — 3TO /IMHA KPH-

. \ HUameHeHHe nonoxeHHWa AaHHOro Tena OTHOCHTENbHO APYrux I
' / Ten Ha3blBaeTCAd MeXaHHYEeCKHM OQBHXEeHHeM.

[MeuxeHre nnaHet, obnakoe, BoAbl B peKax M OKeaHaX, NOe30B,
CaMONETOB, aBTOMOOW/EH, Pas3/IMUHbIX YacTed MallMH W CTaHKOB, JIIOJeH,

Puc. 2.4. NpaMonuHeiHan
TPaeKTOpHA cCamonéra

M3MeHeHUe NONOXKeHUA AAHHOro Tena OTHOCHTENbHO ApPYrux
TeNn Ha3blBAeTCA MEXAHUUYECKHUM JABUXEHUEM.

BOV NuHuKM A A,
— o o o

I [lnuHa TpaeKTopHH, NO KOTOPOH ABHXETCA TeNo B TeYeHHe '
| HEKOTOPOro NpoMeXyTKa BpeMeHH, Ha3biBaeTca NPOHAEH- '
| I HBIM MYTEM 3a 3TOT NPOMEXYTOK BPEMEHH. '

Myte — at0 3u3uuecn<as| Be/IMUMHa,
oH oBo3HauaeTcA NaTWHCKOW BYKBOHM s.
Wamepserca nyte B8 mempax (m). Ho \ ; e
=
,L'l,nm-la TPaeKTOpHHU, NOo KOTOpOﬁ ABUXXETCA TeJl0o B TeyeHUe

HEKOTOpPOro NPOMeXXyTKa BpeMeHHW, Ha3blBaeTcd NPOUAEH-
HbiM MYTEM 3a 3TOT MPOMEXYTOK BPpEMEHH.

IBuxeHne nnaHeT, 0ONakoB, BOAbl B pPEKax M OKeaHax, MNOEe3/0B,
CaMO/NIETOB, aBTOMOOMWMEN, pPa3fiMuHbIX YacCTEM MallMH W CTAHKOB, NIOAEH,

NUHKK — eé Ha3blBaloT TpaeKTopHed ABHxkeHHA Tena. lNpoeoaa kapaHga-
WwoM no Gymare, Mbl ocTaBnfeM Ha Heil cnef (pHc. 2.2) — TpaeKTOpHIO [BH-

MEeHWA KOHYHKa KapaHpjalwa.

Monae B armocchepy 3emnu U
pacKaMBLUMCb, METEOPHT OCTaBNfA-
eT Ha KOpOTKOe BpeMs CReTAlMWiicA
cnef, yKasblBalolLuii TpaeKTopHio ero
nonéra (puc. 2.3).

TpaekTopHa MoeT BbiTb KpPHBO-
JIMHEHHOW, KaK Ha pHCYHke 2.2 WM
NPAMOIMHEHHOH (puc. 2.4).

Monekyna raza gBixeTca no nps-
MOW TPaeKTOpPHH, CTaJIKUBAETCA C [py-
Puc. 2.3. CeeTAlMICA cneg — roi MONeKyNoid, OTTaNKUBAETCA OT Heé
TPAeKTOpHA MeTeopHTa W NeTHT No MpAMOA TPaeKTOpPHH

MyTb — 3TO (pU3MUecKas BesHUMHA,
OH obo3HauaeTcs NaTMHCKOM OyKBOM S.

Kak onpepnenutb, IBHXETCA TENO WK HET?

3. Yro Takoe TpaeKTopHa?

4. Y10 Ha3bIBAKOT NPOAAEHHbIM MyTEM?

5. Kakve efMHMUBI MCNONb3YIOTCA ONA H3MEPEHHA
npoigeHHoro MyTH?

6. [pueeguTe NpUMepb! Ten, OBMMYLLMXCA
M HEeNOABHMHBIX OTHOCHTENBbHO 3eMiH.

B3AWMOJAEWCTBME TEN




Py3UKa

Mpymep yCcNOBHbIX 0603HAYEHNI

Bonpocwi

1. Kakoe gBHKEHWE HA3bIBAIOT paBHOMEPHDBIM?

2. Ha kakom onbite MoxHO HabmoaaTs pagHoMepHoe neHxeHre?

3. Kakoe geixeHWe Ha3blBAOT HEPABHOMEPHDbIM?

4. Tlouemy fEMKEHME MOXHO CUMTATb PABHOMEDHDBIM TONBKO
npuBnuaKuTenbHO?

5. [lpueegute npHmepbl paBHOMEPHOMD M HEPABHOMEPHOTO
LBHMEHHA.

o JlbpkHWK 32 nepeyio cekyHay npoezkaet 3 M, 3a BTopylo — 5 M. [Bwmketca nu
OH paeHOMepHD?

OCI'ICIDTCMEH npoberaer 6 M 3a ogHy cekyHgy, a 3a gge cekyHasl — 12 m.
[lemetca Nk oH pasHomepHo?

BB

§ 17;1" Cropocts. EMTHHHIIBI CROPOCTH

Mbi 4acTo roBopMM, YTO OfHM TENa OBHXKYTCA ObiCTpee, ApyrHe MeaneH-
Hee. CamMonér, Hanpumep, ABWxeTcA ObicTpee aBToMOBMNA, a asTOMOBMAL
MOKeT ABHraTtbcsi ObicTpee camoit peasod nowagu. Cnosamu «BbicTpo»
W «MelneHHO» B 0ObiIeHHON peud OMMCLIBAIOT pas/ivuke B BbicTpoTe OBH-
weHua Ten. B du3nke paznuyde B.ObIGTPOTE. ABMKEHHA TEN Xapaktepuayer
* H3MIECKan BENHUMHA, HAIbIBAEMEA CKOPOCTBIO. i
Mbl MorkeM cKazaTb, 4TO CAMONET JBHXKeTCA C DONblUel CKOPOCTbIO, YeM
aBToMOBMNb, a CKOPOCTL aBTOMOOMNA BONblLE CKOPOCTH NOLIAMIH.
Kak ke onpenendtb BenuykHy ckopocti? B cnyyae paBHOMepHOro [BH-
JKEHWA BENHYHHY CKOPOCTH MOXKHO OMNPELEe/Tb Mo BENIMUYHHE NYTH, KOTOPbIA
NPOXOAWT TENo 3a paBHbleé NPOMEXYTKH BpeMeHW. Teno, KoTopoe NpoLNo
veeens DADBUWIE . OYTE. 38, SAMHALY. . RDEMEHI,. ARHKETLA . C. HANBIULH, .CKQPACTBION .0
To ecTb BeNHYMHA CKOPOCTH B PaBHOMEDPHOM [BHXKEHWH XapaKTepuayercsa
NyTEM, NPOMAEHHLIM TENOM B eOMHMUy BpemeHu. CnegoeatentHo, ons Ha-
XOMOEHUA CKOPOCTH ABWXKEHWA HANO W3MEPWTb [IBE BellMUWHbI: MyTb W Bpe-

M#1, 23 KOTOPOE NpOMAEH 3T0T MyTh.

"sasssssssmanm

Ckopocrb = T8
Bpemn

CKopocTbio PaBHOMEPHOro ABHXEHWA HasblBaeTcs
Be/IMYHHA, PAaBHAA OTHOLIEHMIO NMYTH KO BpeMeHH, 3a KOTO-
poe 3ToT NyTb NpoHAeH.

O6o3HaumMM ckopocTb byksol v. Ecnv 3a Bpems ¢ npoiigeH nyTb s, To
CKOPOCTb paBHa:

5
CKOpOCTIJ PaBHOMEPHOIO ABHAEHHA NOCTOAHHA, W OTHOLLEHHE ; Ha no-

6oM yuacTke nyTv B nioBoi MOMeHT BpeMeHH ByneT ofMHaKOBbIM.

B MexayHapoavoi cucteme enuHuuy (CH) ckopocte uamepserca
B Mempax B cexkynwdy (Mm/c). 3a eauHuuy ckopoctd (1 M/c) npuHaTa
TaKas CKOPOCTb PAaBHOMEPHOTO [BWXEHWA, NMpW Kotopol 2a 1 ¢ Teno
nNpoxonMT NyTe 1 M.

MamMepaioT ckopocTe Takke B kugomempax 8 4ac (km/u).

Mpumep. MNoesn, neurasck ¢ NOCTOAHHOW CKOPOCTbIO, 3a 2 Yaca NPOLWEN
nyTb 72 KunomeTpa. BeluMcnuTe ckopocTb ABMMEHUS.

Aano: Pewenue:
s =172 Kkm 72
t=2uy v=£=—m =36 KM /u.
t 2y
Tenepk nepeBeféM KM/4 B M/C:
dmur v =7
Haidmu: v =1 . 36,000 m 0w/
=——=10m/c.
3600 c
OmBem: 10 m/c.

B3AMMOJEWCTBHE TEN




HoBble py6puku

«BVIOIFPADPVA»

PaBHO NpoH3BefeHHK KBagparta CHNbl TOKa, CONPOTHBAEHHA

Konuuecreo Tennotel, BblAenfAeMoe NpPOBOAHHKOM C TOKOM,
—/ NpoBOAHHKA H BpEeMEHH.

K atoMy e BbiBofy, HO Ha OCHOBAHHWH OMbITOR BrEpBbie MPHLLIH He3a-
BHCHMO APYr OT Apyra aHmMACKWA yuéHbli [xedmc [xkoynbs W pycckuii
yuéHblid Imunuii XpucruaHoeud Jlenu. [oatomy cdopMynHpoBaHHbIA
Bbillie BbIBOJ Ha3biBaeTcsA 3akoHoM [Ixoyna—JleHua.

) a5 Tepsm™

CI)I/IBI/IKa

Mxoyne  [keiinc  lNpeckorr

(1818—1889) — aHmMMHACKHA dM3HK.
OfocHOBaN Ha ONbITaX 3aKOH coXpa-
HEHWA 3HepruW. YCTAHOBWN He3aBHCH-
mo oT JleHua 3akoH, onpefensioWwHi
TennoBoe Aﬂ“ﬂ!“ﬂ 3NeKTpHUYECKOro
ToKa. BelumMcaun ckopocTb [OBHKEHHA
MOMEKYN ra3a W YCTaHOBM €€ 3aBHCH-
MOCTb OT TEMNEepaTypbl.

NeHy 3mMHNHA  XpHCTHAHOBHY
(1804—1865) — pycckMid M3HK.
fenAeTcA OOHMM W3 OCHOBOTIONOMHM-
KOB 3N1eKTpoTexHHkH. C ero WMeHem
CBA3aHO OTKPLITHE 3akKOHa, onpefe-
NAKWEro Tennoesle AeHCTBHA ToKa, W
3aKoHa, onpefenArlero HanpaBnedve
HHOYKUHOHHOTO TOKA.

] orpock

1. Kak MOXHO OBBLACHHTL HarpesaHHe NPOBOAHHMKA NEKTPHUECKHM TOKOM?

2. Mo kakoH hopMyne MOMHO PacCyMTaTb KOMMUECTBO TennoTbl, BblOenseMos
NPOBOAHWUKOM C TOKOM?

3. Kak, nonbayack 3akoHom Oma, MOMHO BbIpa3uTb KONHUECTBO
TennoTsl, BhIAENAeMoe NPOBOAHMKOM C TOKOM, Uepes cuny ToKa,
CONPOTHENEHWE NPOBOAHUKA WM BpeMA?

[ W8 DHEUPD ¢ momrdoy gy (@08

=

4. Kak chopmynupyetcs 3akoH Ixoyna—JleHua?

[lopTpeThbl BblAAOLLNXCS
OTeYeCTBEHHbIX U 3apybeXKHbIX
YUEHbIX C KOPOTKMMIW pacckasamu
0 )XU3HW M BKNaje B HayKy.
 PacwimpsieT Kpyrosop.
 WNmeeT 60nbLUOE

BOoCnnTaTeJ/ibHOe 3Ha4YeHMe.




HoBble py6puku

«J18 TFIOBO3HATE/IbHbIX»

A ononHUTEIbHbIA NHTEPECHbIN
(Hin smbisnanessms mMaTtepuan Anga yrnybnéHHoro

e '
Kak Ma#ikenbCcoH u3Mepun CKOpOCTh CBeTa ]

o et e ot o n3yyeHuns pusnkun, nHPopmaums

HbIMK BepLUMHaMK, AHTOHWO U BunbcoH 8 KanudgopHuu, pacctosHue =1

Mexy KOTopbiMi — 35,426 KM — 6biNO TILATENBHO U3MEPEHO. J° l
B e st e s O COBPEMEHHDbIX OCTVXKEHNAX HAYKW,
KanbHyio npuamy A (puc. 3.50). il

D A.B. TTepsimKaH OTpax@HHblit  OT  3epkana B 2%

'(DI/IBI/IKa - IS ( 5 | HOBBbIX HAayYHBbIX rMNOTE3ax

Ka/10 B, yCTaHOBNEHHOE Ha Bep- [Im @
nagan Ha Heborblioe nnocKoe '

LWKHe ropbl AHTOHWO. [lanee nyy
3epKanio m W, OTpaXascb OT Kt‘

N NcaaiejoBaHUAX.

Hero, najan Ha Apyryilo TOUKy
3epkana B, nocne uero nonagan
Ha [ApYryio rpaHb 3epKa/nbHOM

Puc. 3.50. Cxema ycTaHOBKH MO H3MEPEHHIO
CKOpPOCTH cBeTa MaiikenbcoHoM

npuaMbl A U OTpaXancs B 3pu-
TenbHyio Tpyby C.

Bbllweawmi U3 Wenu ceBeT MOr MonacTb B 3pUTeNbHYIO TPYGy ToNb-
KO B TOM CJlyuae, ec/ii 3a Bpems NMPOXOXAEHHS CBeTa C OfIHOM ropbl Ha
ApYryio U 06paTHO B PACMO/NOXEHUH 38PKa HUUETo He H3MEHUNOCh.

3epkanbHas npuamMa A npy NOMOLLM MOTOpa NPHBOAWNACH BO BPa-
LieHK1e, MPUUEM CKOPOCTb MOTOpa nofbupanack Takas, utobbl uepes
3puTenbHyIo TPyOy LWenb S Gbina BUAHA HenpepbiBHO. TO MOMO GbiTh >
TO/NbKO B TOM C/ly4ae, €C/I1 33 BPeMs NOBOPOTa NPU3Mbl B TOUHOCTH
Ha 1/8 obopoTa cBeT NpOXoAUN NyTb, PaBHbIi ABOWHOMY PACCTOSHUIO
MeX/y BepliMHaMK (T. e. okono 71 km). 3Has uncno o60poToB 3ep-
Kana B CeKyHAy ¥ NpoiaeHHbli cBeToM MyTb, MaiikenbcoH Haweén, uto
CKOPOCTb cBeTa B Bo3ayxe ¢ = 299 796 = 4 km/c, T. e. noutH 3

300 000 km/c =3 - 108 m/c. / f
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Py6puka «Ana nto6o3HaTeNbHbIX»

@ﬂ AI00OIHAINELbHBLX

i *\ AppoHHbIH Konnangep

Bonbwoi agpoHHbIH Konnaiaep (cokpawéHHo BAK) — ca-
' F Mbiii 60MBLION K MOLLHbIM YCKOPHUTENb YacTvl, B Mupe. Bnaroagaps
eMy (PU3UKK CMOTYT NPOHUKHYTb Tak MyOOKO BHYTPb MaTepHH, Kak
} HUKOIAa paHee.
{ 370T YCKOPHTENb HA3bIBAETCH «afiPOHHBIM», MOTOMY UTO OH

-—

YCKOpSIeT 3/1eMeHTapHble YacTHLbl afipOHBl, a «KONNAAepoOM» —
OT aHIUHCKOro CnoBa collider — «CTaKUBaTeNb».

Pa3smMepbl ero orpoMHbl. Konnaiigep npeacraenser co6oit 3am-
KHYTbIi B KOMbLO TYHHE/b, NPONOXEeHHbIM NOA 3eMNéi Ha rybuHe
or 50 po 175 metpoe (puc. 4.28). MpoxoauT OH UaCTUUHO MOA Tep-
puTopHeit PpaHumK, yacTMuHo — LLisekiuapuu.

Puc. 4.28. Puc. 4.29.
Cxema Bonbuworo agpoHHoro konnaiaepa OpauH 13 6onblUMX AeTeKTOPOB

Jn1Ha anpoHHoro konnaifepa nout 27 KUNOMETpOoB.
MpotoHbl B BAK pa3roHsior 4o ckopocTeit, 61M3KKUX K CKOPOCTH
\ ) CBeTa, U BCTPeUHbIe NMyuku NPOTOHOB CTankWBaloT. [ins (hoKycHpoB-

\u 1 yOep)XaHus NyUKOB NETSLLUX NPOTOHOB MCMONb3YIOTCS

-~ ¢ X

s Ve

CBepXNpoBOAALLMe MarHHTbl, KOTOpbie paboTaloT npu Temnepatype /f \
—271 °C. B cocTtae konnaiinepa BXOAST 4 rMraHTCKMX [eTeKTopa
(ATLAS, CMS, ALICE u LHCb) 1 HecKONbKO BCNOMOTaTeNbHbIX ~

(puc. 4.29).

[leTeKTOpbI (PUKCHPYIOT pe3y/bTaTbl CTONIKHOBEHHH, Befib Nocne -
TOro, Kak [Ba BCTPEUHbIX NPOTOHA Ha OKOJIOCBETOBbIX CKOPOCTAX 3 J
CTa/IKUBAIOTCS, NPOTOHbI «PACKA/bIBAIOTCS» HA UACTH W NOSBNSETCS A
MHOMECTBO BTOPHUHBIX UacTul. KpoMe Toro, Npu CTONKHOBEHUH ! h

NPOTOHOB 06pa3yloTcs HebonbLMe OrHeHHbIe WapHku (fireball ),
NO3BONSIOLLME NOBTOPUTL B MUHWATIOPE YCIOBHUS, KOTOpble co3aa-
n1cb cpasy nocne Bonbluoro B3pbiBa, KOMa Hauanoch obpasoea-
H1e BceneHHoW. 310 NaET BO3IMOXKHOCTL YUEHBIM NOCMOTPETD, UTO
NPOMCXOAUNO TOTAA, KaK BCE HAUMHANOCh.

OpHO#t M3 OCHOBHbIX Lieneit npoekta BAK 6b110 HaxoxaeHHe
6030Ha Xurrca (Ha3BaHoOro TaK B UECTb BbIAAIOLIErocs WOTNAHA-
ckoro cuaunka lMurepa Xurrca). Mouemy 3to Tak BaxkHO? B Ha-
cTosilliee BpeMsi CyLLECTBYeT OCHOBHAs TeOpeTHuecKas Mofesb
ONUCaHWA MUKpOMMpa. OHa Ha3biaeTcs CraHAapTHas Mopenb
M OMUCbIBaeT B3aMMO/EHCTBUS 3/IeMEeHTapHbIX YacTHL. CornacHo
CraHaapTHo# Mogenu 6030H XHITca OTBeyaeT 3a TO, UTO YacTH-
ubl MMeloT Maccbl. Ecnu 6030H Xurrca cylecTsyert, To 310 NoA-
TBepXAaeT NpaBuNbHOCTL CTaHAapTHOW MOJeNH.

4 vions 2012 r. yuéHble ouLManbHO 3a88unu 06 obHapy-
KeHUH C BepoaTHOCTbIO 99,99995% HOBOM uacTUubl, KOTOpas,

M0 NPeAMno/IOXKEHUAM YUEHbIX, CKOpee BCero, W obina 6030HoM
Xurrca. 3T0T peaynbTar Ha3Ba/li OOHWM U3 BeNWuaiwKux Habnoge-
HUM B 3TOM 0BnacTu Hayku 3a nocnegHue 30—40 ner. Tawke 6biu
OTKPbITbI 5 HOBbIX 3/IEMEHTAPHbBIX YaCTHL, NONYUEHO MHOXECTBO
LPYrMX MHTEPECHBIX Pe3yNbTaToB.

OpHako HeobxoauMO OTMETUTb, uTo, XoTa 6030H Xurrca 06-
HapyXeH, IKCNePUMEHTbI B psfie CyuaeB PacxoAaTcs C TeOpHei.
MoaroMy MHOrHe yuéHble cumraloT, uto CraHpapTHas Mofenb, CKO-
pee Bcero, ABNAETCA UacTbio Honee COBEPLUSHHON TEOPHH, KOTO- ‘

pYiO elLg NPefCTOUT OTKPbITb. /

-l

CTPOEHUE ATOMA u ATOMHOTO A1PA




Py6puka «Ana nto6o3HaTeNbHbIX»

o TMoueMy NOHMMAETCA BLICOTA 3BYKA /IEKTPOGPE/NH, KOTA OHA EXOAMT & CTeHy?

P
(o%” 2I0003IHAIMENBHELX

Q Kak no xy»oxaHbio onpegenuTb, KTO B NONETE Yalje MAIET KPbUIbAMH: MyXa

s =
WK KoMap? e )
CropocTb pacnpocTpaHeHHs ynbTpazeyka e eoge npubauzutensko 1500 m/c. A
Kakosa uamepsemasn rmybGuHa MOpA, €CNW CHIHaN YNETPa3ByKOBOTO 3XO/OTA EcrectBeHHble HCTOUHMKH o abd U P
goaepamincs yepea 0,5 ¢ nocne ebixopa? Bbi yxe 3HaeTe, UTo CyLLECTBYIOT TeXHOTeHHble MCTONHIKNA 11
WOHU3HPYIOLLETo U3ny 370, HanpUMep, NyuKW HEHTPOHOB 1
4 W 3apsOKeHHbIX YaCTUL, CO3AaHHble AAEPHbIMHA PeakTopamu U 4
/lﬂﬂlﬂdz‘?ﬂﬂ/ﬂe/lbﬂﬂl yckoputensmu. Ho e npupoge ectb u UCTO
paguaumu, He 3aBUCALLME OT YeNoBeKa: 3T0 KOCMHUUECKHE NyuH,
PaaHOaKTHBHOE W3NnyuyeHHe MWHepanoe U ap. BCE OHH [al0T ecTe- -~
4 St s CTBEHHbIM PaAHOAKTHBHDIM (HOH.
4 i\ Kak HH{ppaseykK AG“CTBVO‘I’ Ha yenoBeka Ho cambiit 6onbluoi BKNAA B eCTECTBEHHbIH PagHOAKTHBHbIN
Bbi, KOHEYHO, C/BILANK O ¢rONOCE MOPA® — 3TO HECNbILIKMBIH (POH BHOCHT ra3 pafloH. 310 TMKENbIN ra3, HeBMaUMbIM, 6e3 Bry-

ca 1 3anaxa. OH NOBCEMECTHO BbIXOAMT W3 3EMHOW KOPbI, HO B
pasHbIX MecTax no-pasHoMy — rae-To Gonblue, [ie-To MeHbLue.
Haubonbuyio o3y obnyueHus oT pagoHa Mbl MoyuaeM, HaxoAACh
B 3aKpbITOM, HeNnpoBeTpUBaeMoM nomelueHun. PagoH npoxoaut
uepes (pyHAAMEHT W NOA, COYUTCH U3 CTPOHMATEPHANOB, HaKanIu-
BAeTC W KOHLEHTPUpPYeTCA B BO3fyxe BHYTpH nomewieHni. Cambie
pacnpocTpaHéHHble CTpoiMaTepuanbl — Kupnud, 6eToH 1 gepe-
BO — BbIENIAOT OTHOCHTENbHO HeMHoro pagoHa. [opazao Gonb-
wWwe pajjoHa BbIAENAKT FPaHWT, NeM3a, M3BECTHAKH, IMUHa.

Bopa Takke SBNAETCA HCTOYHUKOM MOCTYM/IEHUA PafOHa.

B 06biuHOM BOAONPOBOAHOM BOAE KOHUEHTPaLMA pagoHa Mana,
HO B BOAE U3 MYOOKMX KONMOALUEB WKW apTe3WaHCKMX CKBAXKUH CO-
LlepXUTCA oueHb MHOro pagoHa. loatomy eé obszatenbHo Hago
KWMATHTD: NPH KUNAYEHWU BOAbl PAfioH NPaKTUUECKHU MOHOCTBIO
yneTyuuBaercs.

MpupopgHbiit ra3, KOTOPbIM Mbl NONb3yeMCA B KBAPTMPaX W A0-
Max, Toxe cofepxut pagoH. Ho nepeg noctynnenuem raza e goma
ero npefigaputenbHo nepepabatbieaior, M 66/blwan yacTb pafoHa
ynetyuusaercs. Ho eci Hagi KyXOHHBIMM ra30BbIMU NUTAMK HeT
BbITSKKH, TO KOHLIEHTPaUMUA PafioHa B NOMEeLLeHUH MOXKET 3aMeTHO
aoapacru Ecnu ectb BbITAXKA WM NPUTOUHO-BDITSIKHAA BEHTU/IS-

UHA, pafioH BbICTPO BbIAYBAETCA W3 NOMELLEHMUSA, Ero KOHUEHTPa- /

; YENIOBEYECKHM YXOM MY/, HEraTHEHO BOIAGHCTRYIOWMA Ha NCHXMKY.

i Tako# ryn He YTo HHOe, KaK WH(PpPa3ByKOEble BONHLI, 0bpazyolHecs

< OT 3aBHXPEHHit BeTPa Ha rPabHAX MOPCKHX BOMH.

j Mpu onpependHHbix YacToTax HHGPAIRYK NOBPEMNIAET HEPBHY IO

CHCTEeMy YenoBeKa, B YaCTHOCTH FO/IOBHOH MO3T, HaPYILAGTCA HOP-
ManbHan AeATeIbHOCTb CepALa, NErKHX, APYTHX BHYTPEHHHX OPraHoB.
Muorue MccnegoBaTenu CHMTAIOT, HTO OCOBEHHO ONAceH AN1S YeNoBeKa
WHbpa3eyk yactorod 7 M, Tak Kak 3Ta YacToTa COBNAZAET C PHTMAMK
moara. Mudpazeykoesie konebanua MoryT npueectH k 0GMopoky, na-
panuuy, TOPMOXEHHIO KPOROOOPaLLEHHA W A)KE K OCTAHOBKE CapAuA.
Mpu ypoewe rpomkoctv 180—190 ab uudbpazeykoebie eonubl YacToTol
7 Ty, no MHeHHIO HeonegoBaTenei, MoryT GbiTb CMEpTeNbHLI ANA Yeno-
BeKa.
WHcppaaeyk HaabizaloT OfHON W3 BO3-
MOMHbBIX NPHYHH TNOABNGHHA  &NETYHMX
ronnadpuess — kopabneit Gea niogei
B OTKpbTOM Mope (puc. 2.36).
lleno & ToM, YTO NpH ONPegENnEHHbIX

YCIOBHAX B MOPE@ MOMET FeHepHpOBaTLCA
WHCPAIBYK TAKOW CWIbl M YaCTOTBI, YTO OH
BO3/AEHCTBYET HA UNGHOB JKWNAXA, BbiablEas
naHKKy W ranmoumuHaui. Komanga nokngaer

\ CYAHO, XOTA HUKAKOR chanyecKon

[ W8 emEnD ¢ wmsiey g v [da)

LMK HEe NPOMCXOAMT.
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HoBble py6puku

«PASBVBAEM KPUTNYECKOE MbILUTEHWE»

[laétca nHTepecHasa TemMa,
® MarhuTHOe none cyliecTeyeT BOKPYT Nio6oro NpoBofHHka € TOKOM, T. e. BO- I-I p eﬂrrl a ra ETCH

KPYr ABHMYIUMXCA 3NEKTPHUSCKHX 3apALOB. DNEKTPHUECKHH TOK W MarHurHoe
none HeoTAeNHMbI OpYT OT Apyra.

© JIUHMH, BOONb KOTOPBIX B MArHWTHOM MoJfie PacnonaraloTcd OCH ManeHbKWX
MarHMTHbIX CTPENOK, Ha3biBAIOT MArHWUTHBIMH NHHHAMM, WK NHHHAMH Mar- * 0 AyM a T b Te My )
HHTHOrO nons.

L Hanpaa.neHne NWHWIA MarHMTHOrO NOMS TOKa CBA3aHO C HanpaeneHyem TOKa

+ oo e s * HaWTW MaTepunansl,

ecni nocTynatenbHoe OBWXeHWe OypaBuvka COBMafaeT ¢ HanpasieHHeM ToKa
i B NPOBOAHMKE, TO HaNnpaBfieHHe BPALLEHWA PYKoATKH GypaBuMka npM 3ToM
D AB. TTepHiis COBNafiaeT C HanpaeNeHWeM JIMHWA MarHWTHOTO NONs, CYLEcTBYIOLero BOKPYr

‘CI)I/IBI/IKa e * MOArOTOBWUTb apPryMeHThl,

® [poeonouHan KaTyLIKA C TOKOM OeHCTBYET Kak MarHuT. KaTylky c xenesHbiM
CepAeYHHKOM BHYTPH HA3bIBAIOT 3NIEKTPOMarHHTOM.

© T, ronscn s g T, T T * MPOBECTU HAaYUYHYH ANCKYCCUIO.

AHHBIMW MarHHTaMH, WK NPOCTO MArHWUTaMH.
® MarvuTHo® none OeHCTBYET C HEKOTOPOH CHNOH Ha NPOBOOHWK C TOKOM, HaXOLA-

OO T R A e e Ba>kHa gnsa pa3sBntvia

PaspuBaem KPpHTHYe€CKOE€ MBbINLIeHHE

CaMOCTOATE/IbHOIo MbliLUJ1IeHUA.

[ W8 DHEUPD ¢ momrdoy gy (@08

g: lMpoBenuTe HayuHylO OHCKYCCHIO Ha TeMy:

Ea «Mo)HO 1AM Wcnonb3oBaTh MarHWTHoe none
(=¥ } 3emnu?»

=a

= Wcnonbays  WMHTepHer,  3HUMKJIONEOWH,  HayuyHO-
(=N 1 NoNyNApHY NHTepatypy, Hadgwte (MAM npuayMmaiTe)
%: npu6opbl MNK gpyrie cnocoBbl HCNONb3OBAHWA MATHWT-
Ea HOTO MONA HalleW MnaHeTbl. ApryMeHTMPOBaHHO [oKa-
%: XWTe, UTO MMEeHHO Ball CNoco® NyulLHi.

3NEKTPOMATHUTHBIE ABNEHKUA




ConpoBOXXAAOLMI NepCcoHaX

Muxaun Bacuneeemu Jlomonocoe (1711-1765) —
n i py M akagy Mposews orpomuoe Tpy-
ponobue, JIoMOHOCOE QOCTHI BLIGAIOWMXCA YCNEXOE
B pasnuusbix obnactAax Hayku. A. C. [lywkuH nucan
o JlomoHocose: «On cosnan nepeblin pycckul yHHBEPCH-
ter. OH, Nyuile cKa3aTe, CaMm ObiN NEDBLIM HALIMM YHH-
BEPCHTETOM S .

Bcg, 4to OTKpLITO W W3ydeHO B (DHU3KKe, eCTb Pe3ynLTar YNopHOro Tpy-
: BIIepblm““ 5 [a YYyEHbIX pa3HbiX CTPaH M Haponoe. MHorve BakHble OTKpbITMA, Gna-
DA' 5 rogaps KOTOpbIM pa3euBanacb Mauka, coenand yuéHele: [ [anunei,

MBI/IKa W. HbtotoH, M. B. JlomoHocos, M. ®apane#, 3. Peaepchopn, A. JHHWTENHH,

W. B. Kyp4atoB W MHOIWe apyrue.

Bonpocni

1. Yo takoe cpuamka?

2. Yo mayuaet cpuamka?

3. [pueegute npuMepsl GHIHMUECKHX ABNEHHH.

4. Tlouemy dM3HKy CUMTaIOT ORHOW
W3 OCHOBHBIX HAYK o npWpope?
5. Kro Beén B Hayky cnoeo «cuamkas?
6. Ha3oBute M3BecTHbie BaM ECTECTBEHHbIE HAYKH.

§2  Herotopsle (uzHUecKHe TePMHHEI

B cu3nke, kpome OBbIYHBIX CNOB, WCNONb3YIOT CrelManbHble CNoBa,
WK TepMKHbl, obo3HavyaloLMe (MaHyeckHe NoHATHA. HexoTopble M3 TakMx
CNOB NOCTENEHHO BOLM B Hally PasroBOPHYIO pedb, HaMpUMep, TakHe, Kak
«3NEKTPHYHECTBO», «IHEPTHAR, €KOCMOCH. A HEKOTOpPbIe CNOBa W3 PasroBop-
HOM PEYH MCNONb3YIOTCA B (hM3MKE, HO OHW WHOMIA 3[1eCb HMEIOT APYroe 3Ha-
yeHue. Tak, Hanpumep, B 0BbINEHHOH ¥KM3HW CNOBOM «TENO» HA3bIBAIOT TENO




ConpoBOXXAAOLMI NepCcoHaX
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MonHocTbio cooTBeTCTBYHOT PIOC, MOOIMN, KoandpukatTopy Ord




Ao6aBunwv naparpa

Bonpocbi

1. Yro Takoe oudhdpy3ua?

2. Kakum 06pa3om NpoMCXOaHT BHcpchy3ana?

3. Yem paznuuaetcA QHM(QY3HA B MHOKOCTAX,
razax W Teépapix Tenax?

4. Yro nogreepxaaeT AeneHWe AMdy3HM?

YMPAXXHEHME 4

o Kak HasbieaeTcs chH3Hueckoe ABNeHHe, BNarofapa KOTOPOMY MOMHO 3aCa/lH-
BaTb OBOLM Ha 3uMy? Kak NpoMCXOOMT Nepexof COMM M3 BOfAbl B OBOLLM MPH
3aconke?

has Tlepsimki

(Pu31Kd

— CKOpOCTh ABH:KEHHS MOJEKYJI
g H TeMIlepaTypa Tejaa

9 CNULWIKOM CONEHyYH pbiby MOMHO MONCMMUTL HA HEKOTOpPOe BpeMA B BOJY NpH
KOMHaTHOI4 TeMnepatype, W pbiba cTaHeT MeHee conéxoi. Mouemy?

B npupopse nOCTOAHHO NPOMCXOAAT NPOLECCHI
HarpeBaHWs W OXIAKOEHWA: BO3AYX HOUbIO OXNa-
[laeTcs, AHEM HarpeBaeTcs, BOJa B YaiiHHKe Harpesa-
eTCA W 3aKWMNaeT, BoJja B peke 3MMOH OXNaaaeTca U
3aMep3aeT, MeTa/l/ibl HArpeBaloTCA W NNaBATCA W T. A,
Bce aTW ABNeHWA Ha3bIBAIOT TENNOBLIMH.

Harpesas Bopfy, Bbl 3aMeuanu, 4To Bofla cHayana
XONofAHas, NoTOM CTAaHOBMTCA TENNoM, a 3aTeMm —
ropsayeid. MeHsieTca cTeneHb Harpeea BOfOpbl WM,
roBopA hM3MUECKHM A3bIKOM, MeHseTcA eé Temne-
patypa. CpaBHHRas, HanpuMep, ropaYyio U Xonod-
Hyl0 BOJly, TOBOPAT, UTO TeMnepatypa ropsued eofpl
Bbiwe, ueM TeMmnepatypa xonofHoi Bogel. B ceowo
ouepefib, TeMnepaTypa XONOAHONH BOAbl HUMce, UeM
ropsiuei. Puc. 1.14. Tepmometp

NEPBOHAYANbHBIE CBEAEHWA o CTPOEHWH BELLIECTBA




Pa3sgeneHue Ha 2 naparpada

«MoTeHUnanbHasa 3Heprusa» N «<KnHeTuueckas aHeprusa»

JHEpruio M3MEepAINT TEMH Ke eMHHLaMM, uTo W paboty, T. e. dacoy- @
aamu (k). Yem 6onbiuyio paboTy MoXkeT coBepllMTb Teno, Tem BOnblued h 1. Kakyio 3HEPrMIO HAIBIEAIOT NOTEHUHANBHOH?
3Heprued oHo obnapaer. 2. TlpueeguTe NpHMepbl Ten, 0GNAAAIWHX NOTEHUHMANBHOH 3HEpPrHel.
OueHb BaXHO OTMETWTL, YTO TE/IO MOXKET coBepluaTs paboTy Toraa, koraa 3. B kakom cnyuae NoTeHUMANbHYIO SHEPTHIO
OHO HaXO[OMWTCA B ONpefenéHHOM cOCTOAHMM. Hanpumep, rpyz — korga oH Tena cuWTaloT paeHoil Hymio?
NPHNOAHAT OTHOCHTENILHO Kakoro-HWOyLb YPOBHA, MPY)KMHA — KOIGAa OHa 4. Kax nokazats, uto febOpMUpOBaHHaA NpyXHHa obnagaet
nedopMHpoBaHa, ra3 — KOMMA OH CXKaT, a py:KeWHaa Nyns — Korfa NeTuT. NOTEHUMANBHOH 3Heprueq?

Coeeplwan paborty, Teno (HNM cHcTema Ten) NepexoauT M3 OAHOMo COCTOS- 5. Tpu Kakux YCNOBHMAX MOXET NPOABMTLCA

HWA B Apyroe: rpy3 onyckaetcs, NpyxuHa paccnabnserca, ras pacluMpsaercs,

CKOPOCTb MyNH YMeHbLUAETCA.
Mpu coseplieHun paboThl IHEprUa Tena MIMEHAETCA — YMeHbllaeT- m
cA. BenvuuHa vameHeHWs 3HEpruM paBHa BefMUWHE COBEepPIUEHHOH paboTbl. ﬁ o Kakol noTeHuManbHoM 3Heprieil oTHOCHTENbHO 3eMnu oBnafaeT Teno Maccom

Takum obpazom, paboTa ecTb Mepa WIMEHEHWA 3HEPIHU. 100 kr Ha ebicote 10 M7
e Monor konpa gns 3abueaHna cead (cm. puc. 4.32) maccoin 500 kr nagaer ¢

sbicotbl 10 M. Uemy paena coeepiénran um pabora?

noTeHUHanbHas 3Heprus?

1. Ha kakux npumepax MoOMHO NOKasarb, yTo paboTa v 3Heprus —
(hpH3HUECKME BENMUMHDI, CBA3AHHbIE APYF C Apyrom?

2. B kakoMm cnyuae MOXHO CKa3aTb, 4To Teno obnagaer sxepried?

3. KakuMu euHULAMH H3MEpRIOT 3Hepruio?

4. Y10 NMpoMCKOAMT C 3HEprHei Tena nNpW coBeplueHuu Tenom pabotsi?

§66 Kumernueckad sHeprud

3Hepruio, koTopol obnafaer Teno BCNeAcTBHE CBOEro ABHMKe-
HWS, HA3LIBAIOT KHHETHUYECKOMW 3Hepruem.

OT rpeyeckoro cNoBa KUHEMa — «BHKEHHEN.
KuneTuueckas aneprus obosnauaercs Gyksoh E .

§65 - IToTeHHaNLHAA JHEePTHI

W8 DIMEUD ¢ svmmdo g v [

NoTeHuManbHOHWH 3HeprueH HasbiBAKOT IHEPruio, KoTo- Nswxylwanca Bofa, NpYBOAA BO BpallleHHe TYPOWHLI TWpPO3NeKTpo-
paf onpepenfAeTcA B3AMMHbIM MONOXEeHHEM B3aHMOASHCTBY- CTaHLMHA, pacxXofyeT CBOK KWHETHUECKYID SHEPTHIO W coBepluaeT pabory.
— IOWHX TeNl MK YacTeHd OfHOro H TOrO XKe Tena. KuHeTHuecko# aHeprueit obnanaer v ABMIKYLLMICA BO3AyX — BeTep.

3a HyneBoi ypoBeHb KMHETMHECKOM 3HEPrMM MOXKHO YC/IOBHO MPHHSTH
3HEPIHIO NOKOSILLETOCA OTHOCHTENbHO 3eMAH Tena. KWHeTMueckan 3Heprys
Tena pasHa Tod pabore, KOTOpas COBEPILAETCA NPH YBENHYEHHH CKOPOCTH
Tena oT HyNs A0 HEKOTOPOW BENMYMHBI MM NPH YMEHBLIEHHH €€ OT HEeKOTO-
poH BENHYMHBI OO HyAA.

OT uero 32aBUCHT KMHeTWueckasa 3Heprua? O6patimca Kk onbiTy
(cm. puc. 4.30). Ecnu ckambiBate wapHk A € pasHbiX BbICOT, TO MOXHO

NatuHckoe cnoBo nomerHyus 03Ha4aeT «BO3MOMKHOCTbY.

MoteHumanbHas 3neprus obozHauaetcs Gyksol E .

MNoTeHuMansHol 3Hepryel, Hanpumep, obnafaer Teno, NOAHATOE OTHO-
CHUTENBHO MOBEPXHOCTH 3eMNH, NOTOMY YTO IHEPIUsA TeNa 3aBMCHT OT B3aWM-
HOTO NONOMKEHWA €r0 W 3eMNK M WX B3aWMHOMO NMPUTAXEHWA.

Bynem cuWtath NOTEHUWaNbHYID 3HEPIHIO TENa, NEXallero Ha 3emne,
pagHoM Hyno. Torma noTeHUMansHas 3Heprua Tena, MOAHATOrO Ha

pusoms wwoupiocn sneorus [N T oaeas)




flo6aBneHa nabopaTtopHasa paboTa

o oa W

YcraHoBHTe fOCKY HakoOHHO (pHuc. 5.10).
WamepbTe BbicoTy B M ONIKHY | HAKNOHHOWN NNOCKOCTH.
[uHamomeTpom H3mepbTe cuiy Tsectd Gpycka F.

MpHuenue k Bpycky AMHAMOMETP, paBHOMepHO JBHraiTe Gpycok Beepx
No HaKNOHHOH nnockocTH. Uamepete cuny Taru F,.

Bbiuwcnute paboty npu noppéme Bpycka Ha BbicoTy i NO BepTHKanW
W paboTy npu nofgbéMe 310ro HpYCKa Ha Ty Ke BbICOTY MO HaKNOHHOWM
NNOCKOCTH ANWHOM L.

Boiumcnure Kl HaknoHHOM NAOCKOCTH.
Pezaynbrarbl M3MepeHUid M BbIUMCNEHHH 3anWluTe B Tabnuuy.

HononHumenvroe 3adanue

Wcnonb3ys «30n0Toe NpaBunoO» MeXaHWKM, paccudTaiTe, KakoW Bbl-
WrPbILL B CHAIe AAET HaK/IOHHAS MIOCKOCTb, €C/IH HE YUMTbIBATL TPEHHe.

WMaMeHuTe BbICOTY HAK/NOHHOI NIOCKOCTH U LN Heé onpefieNlkTe nones-
Hylo, nonuyto pabory W K.

JlaGopaTopHas pa6ota Ne 12

ONPEAENEHUE PABOTblI U MOLLHOCTH
nPUH PABHOMEPHOM ABUXXEHWUU TENA

Liens pa6oTbi: HayuMTbCA ONpefenaTe paGoTy H MOLLHOCTb NPH PaBHO-

MEePHOM [BHXXeHHH BpYycKa No [epeBAHHOH NOBEPXHOCTH.

MNpuGopel ¥ MaTepuanel: JUHaMmomeTp nabopaTopHbld, AepeBAHHas

NUHelKa (focka), AepeBAHHbIA BPYCOK C KploukoM, Habop rpy3oB, H3Mepu-
TeNbHaA NeHTa (NHHelKa), cekyHaoMep.

YkazaHusa K pabore
PekomeHgyeM BbINonHATL 3Ty NabopatopHyio paboTy BOROEM.

MoeTopHTe no yuebHHKy § 55 «MexaHuueckan pabota. EguHuLbl pabo-
Toi» M § 56 «MowHocTb. EguHMLBI MOLHOCTH Y.

NABOPATOPHBIE PABOTbI

Monokute Ha Gpycok ofuH rpy3. PaBHoMepHo apuraa Gpycok no no-
BEPXHOCTH [epeBAHHON JIMHelkH, u3MepbTe cuny Tard F. (Korga bl
IBuraete Gpycok paBHOMEpPHO, BeNMYMHA YIJIUHEHWA NPYXWHbl JWHa-
MOMeTpa He MeHAeTcd, U NoKasaHWe JWHAMOMETpa TaKKe He MeHfeT-
ca). Peaynbtar naMepeHus 3anuwute B Tabnuuy:

oneiTa F,H 8, MM ABHMEHHA T, C A, Dw Br

Cuna taru | PacctoaHne Bpema Pa6ota cunel | MowHocts N,

WM =

WamepbTe paccrosHHe s, Ha KOTOpoe Bbl MepefBUHYIW OpycoK.
PeaynbTar M3MepeHHs 3anuiunTe B Ty Xe Tabnuuy.

MoeTopHTe 3TOT ONbIT, paBHOMepHO [BHras GpycoK Ha To XKe paccTof-
HHe, [lefcTBYA C ToH e cunoi. Mpu aToM M3MepbTe C NOMOLLbIO CEeKYH-
Jomepa BpeMA ¢ [BHXeHWA Dpycka. Peaynbtar M3MepeHUs 3anuluMTe B
Tabnuuy (onbir Ne 1).

Monoxwe Ha Gpycok fpa, a 3aTeMm TPH rpysa, NpofenaiiTe aHaNOrHuHble
OMbiTbl. M3MepbTe B KaXKOOM Ciyyae CHITY TAMW, PAccTOsIHWE H BPeMA OBH-
WeHuA. Pezynbratbl MaMepeHuid 3anuiuKTe B Tabnuuy (onbimbl Ne 2 u Ne 3).
WUcnonbaya chopmynel A = F - s w N = A /t, paccuuraiite paboty u
MOLHOCTb N5 BCeX TPéX cnyuaes. PesynsTaThl BbIUMCIEHHI 3anWiuuTe
B Tabnuuy.

NABOPATOPHbBIE PABOTbI




pas TlepsisitH

ICDI/IBI/IKa

8 KJ1acC. SHAKOMCTBO C MOHATUEM HaNpPSA>KEHHOCTU

INNEKTPUNYHECKOro noss

Bonpocsi

1. Kak ofbacHAeTCA 3NeKTpH3aUMa Ten NpH CONPHKOCHOBEHWK?

2. Todyemy NpM INEKTPU3ALHMK TPEHHEM Ha Tenax NoSBNSIOTCA paBHble no abco-
TIOTHOMY 2HAUEHHIO, HO MPOTHBONO/NOMKHBIE NO 3HAKY 2apaAabI?

3. Kak NpoMCXOQMT 3NeKTPHU3aLHA TMNb3bl NPH COMPHKOCHOBEHHH
C NMONOXHTENBHO 3aPAMEHHBIM Tenom?

4. Kak NpoHCXOAMT 3NeKTPH3aLHA THNb3bl NPH COMPHKOCHOBEHHH
C OTPHLATENBHO 3apSHEHHBIM Tenom?

5. TMouemy npH 3azeMNeHHH NOUTH BeCh 3apAL Tena YXOOMT B 3eMmo?

YMNPAXXHEHHE 25

o MoueMy MOXHO Ha3NeKTPH30BaTb TpeHWeM 3BOHHTOBYIO Nanouky, fepwa eé
B pyKe, a METANNHUECKHIA CTEpHEHD HeNb3A?

e Mpy coeguHeHUH NOBPeMOEHHLIX NPOBOMOE 3NEKTPOMOHTED HaleBaeT pedu-
HOBbI@ NepuaTki. 3auem oH 3T0 fenaer?

w
@w IOOOIHAINELEHELY

e —

Haﬂpﬂ)KéHHOCTb 3NeKTpH4YecKoro nonsa
Mepemelan npobHbIid 3apsf B 3MeKTpHUecKoM none nioboro
3apAMEHHOTo TeNla, Nerko o6HapyXXHTb, UTo B Pa3HbIX MecTax nons
cHNa, c KOTOPOii AekicTeyeT none Ha NpoBHbIi 3apag, pasnduHa.
Ecnu B ooHy M Ty JKe TOUKY NONA NOMELLATh Pa3NHUHbIe NO BeIHYMHE
NPO6HbIE NONOXKHTENbHbIE 33PAABI G, Gy @, M T. 4., TO Mbl YBHAMM,
uTo AeHcTBylOLMe Ha HWX CUNbl F, F), F, U T. 0. — pa3/1uHbl, HO
OTHOLLEHHE CH/bl K BE/IMUMHE COOTBETCTBYIOLLEro 3apaaa ANA AaHHOH
F F F
TOUKH NONA MNOCTOAHHO: '=_2="3 y1. n.
q‘ qz q‘:l
BenwunHa, H3MepAeman oTHoWeHHeM cunel F, geiicTeyowei
Ha MNONOXMUTENLHLIH 3apAA g, NOMelWEHHLIH B JaHHYI0 TOUKY

S
nons, K BeMUWHE 3TOro 3apsfa, Ha3biBaeTcs HanpsAXKEHHO-

cTbi0 E 31eKTPUUECKOTO NONA B faHHOMH TOUKe: /{ .

g=E,
q

Hanpsk@HHOCTb Nons SBNSeTCs CUNOBOH XapaKTepUCTUKOM nons.
3Han HanpHKEHHOCTL nona E B Kakoi-HUOYb ero Touke, Nerko Bbi-
uucnuTb U cuny F, ¢ kotopoit none Byfer feicTBOBaTh Ha 3apaj g,
NOMELLEHHBIA B 3Ty TOUKY:

F=gqE.
HanpskéHHoCTb nons — BekTopHas BenvunHa. Hanpaene-
HWe HaNPSHKEHHOCTH B KAXOW JaHHOW TOuKe nons coenagaer
C HanpaesieHWeM CU/bl, AeMCTBYIOWEH Ha MONOXKHUTENbHbINA NPOOHbIM
3apsj, NOMeLEHHbIW B 3Ty TOUKY.

AHIUACKUi yuéHbil Papageit npeanoxun W3obpaxarb none nu-
HUSIMH, KacaTenbHble K KOTOPbIM B KaXK0H TOUKe COBNAJAIOT C BEKTO-
POM HaNPSHKEHHOCTH NONS B TOM XKe Touke. Takue IMHMM Ha3blBaloTCA
CH/IOBLIMH IWHHUAMH NONSA, UK THHHAMH HaNPAKEHHOCTH.

CUNOBbIe IMHWM HAUMHAIOTCS HA MOMIOXKUTENbHBIX 3apAAAX W KOH-
HaIoTCA Ha OTpHLaTeNbHbIX 3apsAax WM B GeckoHeuHocTH. Ha pucyH-
Ke 2.14, @ H306paXKeHO C MOMOLLBIO CHMOBBIX IWHUIA MO TOUGUHOTo
MONOXHTENbHOTO 3apafa, a Ha pUcyHKe 2.14, 6 — none ToueuHoro
oTpULaTensHoro 3apsaaa. CMNoBble NHHUK 3TUX Mosied NpeaCTaBnsioT

coboii npaMble JIMHUM.
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a) 6)
Puc. 2.14. Cunosble NIMHWK TOYEUHOTO 3apaja:
@) NONOXMUTENBHOTO, 6) OTPHLATENBHOTO
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' INEKTPUYECKUE SABNEHUSA




fiBeHne No/IHOro BHYTPEHHEro OTpa>keHus
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lMonHoe BHYTpeHHee oTpakeHue

Paccmorpum noapo6Hee cnyuaii nepexoaa CBeta U3 ONTHUECKH
6onee NNOTHO#H Cpefibl B MeHee N/OTHYIO, HANPUMep, U3 CTekna
B BO3AYX.

Myctb Ha rpaHuuy MN cTekno—Bo3ayx M3 CTekna najaer pac-
XoAauwuics nyuok ceeta (puc. 4.23, @). [ina npocToTbl PUCYHKa M30-
6pa3nM NyuoK Tpems yuamMu — ABYMSA KpaiHUMK 7 W 3 U oceBbiM 2
(cMm. puc. 4.23, @). Ha rpaHuue pa3gena cpef UacTb Myyka OTPa3uT-
cA 0bparTHO B CTeKN0, UacTb NeperasT 8 Bo3ayx. Byaem nocrenesHo
YBENMUMBATL YroN NafieHus. Mbl 3aMeTHM, UTO No Mepe BO3PACTaHMS
yrna nafieHns SpKoCTb OTPaXKEHHOTO nyuka Byaer Boapactartb, a
NPeNOM/IEHHOTO yMeHbLIaThes. NP1 HeKOTOPOM yrvie NafeHHus o
nyu 7 Byner cKoNb3WTb NO NMOBEPXHOCTU pa3pena (puc. 4.23, 6).
Mpy panbHeklem yBenuueHUH yma nafeH1s To Xe NPoU3oHaAET 1
C OCeBbIM /IyuoM 2 M, HakoHel, ¢ niyuoM 3. Ecnu u panbiue ysenu-
uWBaThL Yron NafieHus, To NPeIOMIEHHOTO MyuKa ke He Oyaer, Becb
nafaloLMi MyyoKk oTpasuTcs B ctekno (puc. 4.23, 8).

a) 6) 8)
Puc. 4.23: a) pacxofawmica my4oK nyyeii CBeTa BbIXOAHUT W3 CTEK/1a B BO3AYX;

6) nyu 7 CKONL3WT NO NOBEPXHOCTH pa3fiena CTeKNo— BO3MyX;
N) BECb NajaloLWi MyYOK Jlyyel CBeTa OTpaXkaeTcs B CTEKNIO
|

—

—
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Takoe siBNeHHE HA3bIBAETCA NOMHBIM BHY TPEHHUM OTPaXKEHUEM.

HauMeHbLLMiA yron nafeHus, Npy KOTOPOM HacTynaet nosnHoe
BHYTPEHHEe OTPaXKEHWe, Ha3bIBAeTCA MpejesibHbIM YIIOM NONHOro
OTpaXKeHHs.

MNpepenbHbii Yyron NoNHOro OTpaXKeHWs onpefenseTca U3 (popMynbl:

sina; = %,
rae n — noka3sarenb NpesioMneHus Gonee NIOTHON cpefbl (CTekna)
OTHOCHTENIbHO MeHee NOTHOM (Bo3ayxa).

Takum 06pa3zom,

nonHoe oTpaxkeHWe HabniofaeTcs Npu nepexofe cBeTa K3 on-
THuecku Gonee NNOTHOM cpefibl B MeHee MJIOTHYIO B TOM ciyuae,
ecnu Bce NyuM NyuKa NapaioT noj yrom, 661blwKM npeaensHoro.

Jina pasHbix BELECTB NpefeNbHbIA Yron NOMHOTO OTPaXKEHUS pas-
Hbli. [1na sogp! (n = 1,33) atoT yron paseH 48,5°, ana crekna
(n=1,51) 42°, a pna anmasa (n = 2,4) npegenbHblil yron paseH 24,5°.

MonHoe oTpaxkeHUe WHUPOKO MCMONb3YeTCs B Pa3/IMUHbIX ONTHYe-
CKWX npubopax, HanpuMep B Mo/eBbiXx GUHOKNAX, NepUcKoNax U T. .

MonHbIM OTpaXkeHHeM OBBACHARTCA LeNblit PAA SBNEHWH, Hanpu-
Mep cBepKaHue Karne/b pocbl NPW COIHEUHOM CBeTe, CBeTALMecs
hOHTaHbI, 6neck («Mrpa») GpUNIUaHTOB.

OcobeHHO MHTEPECHO Takoe siB/ieHHe, Kak MUpaX. Mupaxk — ato
ONTHUeCKOe SiBNeHKe B aTMocthepe, KOrfla BMECTe € OTAaNEHHbIM npej-
METOM BUJHO ero MHUMOe U200pakeHWe. ECnu npeMeT HacToNbKo fAa-
NeKO, UTO He BU/JEH 33 NOPU3OHTOM, TO Bbl YBUAMTE TO/IbKO €ro MHUMOoe
n306pakeHue (puc. 4.24).

O6pazoBaHye MUpaXKeit OObLACHARTCA OTPaXKeHWEM CBeTa Ha rpa-
HULIe MEXAY Pe3KO Pa3NualoWMMKCS NO MIOTHOCTU CNOAMM BO3fyXa.
Ecnu Hap 3eMniéi BO3AYX XONOAHbIH (3HauWT, 6onee NNOTHLIN), a
BepXHWe C/IOW BO3MyXa Tén/bie, To HabnoaaeTcs BepXHHi MUpaX —
U306paXkeHHe NpeaMeToB, HaXOASALWMXCS Ha 3eMne (CM. puc. 4.24, a).
Tak NPOMCXOAMT H3-3a TOFO, UTO HarpeTbie BepxXHUe CNoW MeHee

CBETOBBIE ABJIEHUA




onTunyeckun n undposomn potoannapar.

TennoBblie MalUVHbI N 3KONOIrnA
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MpoekTtop u (potoannapar
Ha3HaueHue npoekTopa — [AaBaTb Ha 3KpaHe YBeMUEHHOe W30~

BpaxeHue npeamera.
Ha pucyHke 4.35 nokaszaHa NpUHUMNMaNbHaA CXeMa YCTPOHCTBa

M

N

Puc. 4.35. Cxema ycTpo#CTBa NPOEKUMOHHOTO
annaparta

[naBHOM ONTUYECKOM UaCTbIO NpoeKTOpa ABnseTca obbektue O6,
NpeacTaBnsiowmit coboi cHCTeMy NTMH3, AeMCTBYIOLLYIO KaK OfHa CO-
Gupatowas nMH3a. O6beKTHB JadT Ha akpaHe MN CUNbHO yBe/WyeH-
Hoe U306p D. [11anosuTHe pacnonaraercsi Koo
hoKabHOM NNIOCKOCTH 06beKTHBa. OGBEKTHB MOXHO NepeMellaTb
ANS «HABOAKH Ha PE3KOCTbY.

Pa3mMepbl AMaN03uTHBA OBLIUHO BENMKKM B CPABHEHWM C pa3Mepa-
MU obbekTuBa. U utobbl Bech CBET, MAYLMIA OT AMANO3WTHBA, Nonagan
8 06beKTHB, NpUMeHsieTcs KoHgeHcop K. Kondercop npeactaenser
€060l KOPOTKOOKYCHYIO CUCTEMY IUH3 3HAUMTENIBHOTO pa3Mepa.
Pacnonaraetcs KOHAEHCOP TaK, UTOBbl CBET OT Hero CXOAUNCA B cepe-
AuHe o6bekTHBa. B KauecTBe UCTOUHMKA CBETA MPUMEHSIOTCS Cnelu-

aNlbHble NPOeKUHOHHbIe 1aMnbl. /

LA —

—
o S
Mo TakoM ke NpUHLY ol cxeme pab KMHOMPOEeKLH-
OHHBLIH annapar. B HéM BMeCTO AHano3uTHBA pacnonaraercs KMHo-
nnéuka. OHa BbicTpo nep A ANA CC adpexTa ABINKe-
HUS Ha 3KpaHe.
06 Y para obpatHas 3afa
> ©O3/jaTh yMeHbLUEHHOe H30Bpaxe-
Hue np , UTOOb! 3a(PUKCHPO-

BaTb €ro Ha HoCHTese, Hanpumep,
Ha chotonnéHke. OHO AO/BKHO BbiTb
of 0 Neic

)
TaK Kak MHMMOe W306paXeHHe He
MOMeT BO3[eHCTBOBaTL Ha CBETOUYB-
CTBUTE/IbHbI COCTaB MNIEHKH.

Bbl yxke 3HaeTe U3 npefblAyliero naparpaga, uto AeiCTBUTENbHO.,
y 0e U306p NoNyyaeTcs Toraa, Koraa npeaMer Haxo-
[WTCS 32 ABOHHBIM (DOKYCOM /IUH3bI. JIGKHT 310 M30OpakeHHe MeXay
@8 (hOKYCOM W ABOWHbBIM (hoKycoM. U306paskeHne JOMKHO pacriona-
ratbesi 6/1M3KO OT /IMH3bI, TaK KaK PacCTOSHHE MY NNEHKOH U NIUH-
30/ OrpaHHueHo pa3mepamy chotoannapara. Moatomy B (oroannapare
MCMIO/Nb3YIOT KOPOTKO(OKYCHYIO NMH3Y. OBbIUHO (hOKYCHO paccTosHi1e
JNMH3bI hoToannapara cocraenser 30—60 Mm.

OCHOBHBIMM YaCTAMH (HOTC parta SBnsioTcs pa U 061~
ektuB. O6bekTe O6 (puc. 4.36) npeacrasnser coboit cucTeMy NMH3
(e MpocTeiileM cyuae — OAHY COBUPAIOLLYIO IUH3Y).

OGbeKTHB BCTABNSETCS B NEPeAHIO0 CTEHKY CBETOHENpOHHLa-
eMOH KaMmepbl. 3ajlHAS CTEHKA Kamepbl C/YXXWT 3KPaHOM, B 3TOM

Puc. 4.36. Ontnueckas cxema
choToannapara

CBETOBbIE ABNIEHUA
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Jkonoruyeckue npobnemsl /‘ ’
HUCNO/ZIb30BaHUA TENNOBbIX MAaLUUH < l
Vi yKcna asT HC ) B FOPOAax, NPHEOAUT ]
K y 3arp atMocdep rasamy jgura-

Teneil BHYTPEHHEro cropaHms. 371 rasbl BpeAHbl A5 KUBbIX Opra-
HWH3MOB, KPOMe TOTO, OHH BbI3bIBAIOT MOPUY LIEHHbIX APXHTEKTYPHbIX
COOPYXeHHH.

Bopbba ¢ 3arpastenrem atMocdepbl B HacToslLee BPeMs ABNSeT-

ca cep rocynap 1 3apauent.

Haun6onee addpextneHbIi 6 60pbbbl — Jits ]
BHYTP 0 crop 3NeKTPH! ABur WK ae ;
p Ha raze. Heobxogy ANA 3THX MalMH UCTOYHWKM
Toka 6Gnapatb 6 3ueprud. Hag coapa-
HHEM TaKux Toka pab yué MHOTUX CTPaH.

Ha pucyrke 1.49 bl BuauTte 3anpaeky astomobunelt, pabotatoLmux
Ha raze (puc 1.49, @) v Ha anextpuuectse (puc. 1.49, 6).

Puc. 1.49. Astomobunu, pabotatowme @) Ha rase, 0) Ha aneKkTpuuecTse

Yrobbl cyujecTayiolume aBTOMALLMHDI MeHbLIE 3arPA3HAIM BO3AYX,
WX JBMraTeN AOMKHbI ObiTb BCera McnpasHbl M pabotats Ha ToM ’ ‘

BMAe TOM/IMBA, Ha KOTOpOe OHW pacCYMTaHbl. /

g =




BO/TIOKOHHAaA onNTuUKa

[ina KoppeKL1K 3peHUs NPUMEHSIOT TakyKe KOHTaKTHble IMH3bl. OHK 13-
MEHSIIOT KPMBHU3HY POTOBMLIbI, He OTPaHHUMBAA MONe 3PEHUs [a3a W NouTU
He UcKaxan n3obparkeHue. Takue NWH3bI 0OCOBEHHO YROOHbI AN Nofen, Be-
LyLLWX aKTHBHbIA 06pa3 YKM3HW: CNOPTCMEHOB, aPTUCTOR, BOGHHbIX U Ap.

Bonpocni

1. Yro Takoe 6nu3opykocTb?

2. Yro Takoe fanbHO30PKOCTL?

3. Kak MOXHO CKOppeKTUpoBaTb 6M30pYKOCTL?
4. Kak MOXHO CKOPPeKTMPOBaTh Aa/lbHO30PKOCTL?

HH
[) A3 L= YMPAXHEHWE 54

1 ¢M3HK& 0 Yro ucnpaensior ouku +2 antp; —5 antp; —0,5 antp; +1 antp?

=
e

Puc. 4.44. Ceetosogsl

310T CBET UCNONb3yeTca ANs Nepefiauk WHGopMaLMK Ha Gonb-
LKe paccTosHUA. [INA yupexKaeHus WK ANS JoMa JOCTaTOuHO Of-
HOTO BOJIOKOHHOTO YKIyTa TOJILMHON B Ue/IOBEUECKHIA BONOC, UTOBbI
OCYLLECTBAATL NEPEHOC BCEX CHIHAsOB, HeOBXoAUMbIX Ans paboTbl
TeNeBU30POB, TeNIe(hOHOB U KOMMNbIOTEPOB.

O6nacTu npuMeHeHUs BONIOKOHHBIX CBETOBO/IOB BeCbMa pa3-
NWuHbL. VX NPUMEHSRIOT B MeMLMHE A1 NPOBEEHUS BHYTPHUMNO-
JIOCTHBIX MCCNeAOBaHUIA: BBEIEHHOE B TeNIO NaLMeHTa ONnTHUYeCKoe
BOJIOKHO MepeaaéT H300paXkeHHe OpraHa Wau NOPaXKEHHOro yuacT-
Ka Ha BHelLHIoIo Teflekamepy. B aBToMoGunsx ceetorofbl nepesa-
10T CBET OT OBLLEro UCTOUHHKA K Pa3fInuHbiM NPUOOPHLIM NaHensM.
Ha MHOrvx 3aBofiax W B yUpeXeHHsX ONTUYeCKHe BONIOKHA CBS-
3bIBAIOT KOMMNbIOTEPbI, POBOTOB, TENIeBU3HOHHbIE YCTAHOBKHW U Terle-
hOHbI. BONOKOHHO-ONTHUECKAA CBA3b UCMONb3YETCs B CKOPOCTHOH
KMHOCBEMKe, B A[IePHOH (DU3HKe AN PErucTpaLiu TPEKOB YacTuu,
B BbIUMC/IMTENbHOM TeXHHKe, cpoToTenerpacuu U np.

WcTouHuKaMu cBeTa NSl BONIOKOHHO-ONMTHUECKMX /IWHWI CBA3W
yallie BCEro CYXar /a3epbl.

QY Koro u3 obnapareneii oukos +1, —3, —5, +4, +5 camoe nnoxoe 3peHue?

@;ﬂ leéa?ﬂdflleﬂbﬂblx
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BonokoHHas onTthka

Ha siBneHuH NONHOro BHYTPEHHEro OTPaXKEHWS OCHOBaHa TeXHO-
NIOTMs, KOTOPas Ha3blBAeTC BONIOKOHHAs ONTHKa. B BONOKOHHOM
ONTHKE CBET NepefiaéTcs Mo TOHKUM HUTAM W3 NPO3pauHbiX MaTepha-
JIOB — CBETOBOAAM W/ CBeTONpoBofaM. Halle BCero HCnonbay-
I0TCS CTEK/NAHHbIE BOJIOKOHHbIE CBETOBOAb! (PHC. 4.44) — 3TO TOHKHe
HWTH, Y KOTOPbIX MOKa3aTe/b NPeNoMIeHHs cepALeBHHbl Gornblue, uem
nokazatesib NpesiomneHns 06onoukn. B peaynbrare nonHoro BHyTpeH-
HEro OTPaXKeHWs OT rPaHULbl Pa3fieNna CBET PacnpOCTPAHSETCH BHYTPH
CBETOBOJR, He BbIXOAS 22 npefie/ibl 060/OUKH.

(WS ©HEHD ¢ momder g v {@.0)
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Ao6aBneHbl HETbIPE nabopaTopHbie paboThbl

Mopncraens B yp , M3MEpEHHbIX Ha OnbiTe,

BbIYHCIIHTE C,.

7. Haiigute no tabnuue 1, uto 310 3a metann. CpaBHuTe 3HAueHWe

p ki
c Tab C T ouu? C BE

JladopaTopHaa padora Ne 3
HABNOAEHHWE 3A HATPEBAHHMEM W KMMEHUEM

HarpeBaioLLeics W OCTbIBAIOLLEH BOMbl OT BPEMEHHW, NPOBEPUTL
NIMHENHON 3aBUCUMOCTU [UIHHBI CTONBHKA KHAKOCTH B TEPMOME
neparypbi.

6a MM XHMWYECKHIA CTaKaH, LITATHB, Yachbl, CTHPTOBKA.

YkazaHua k pabote

1. Hanuts B konby sopy, Harpetyio ao 40—50 °C. OnyctuTb B 8
MeTp, NoJBECHB ero K wratuey. Harpesare cnupToBKoi Konk
Habniopate 3a nogbéMom cronbuka TepmomeTtpa. Temnep
3AMHCBIBATD KaXKAYio MUHYTY.

2. Korpa Boja 3aKWnMT, NPOIO/MKaTh HarpeBaHWe 5 MHHYT, 33
npekpatutb. [ocne 310r0 NpofonXath 3anqcbiBaTt TeMnep:
KaXXnylo MHHYTY B TedeHue 5—10 MUHYT.

3. [lo nony4eHHbIM [aHHbIM HauepTHTL rpadiuK, OTKNaabIBas
TanbHOW OCH BpPEMS B MHMHYTax, a MO BEPTHKafbHOW —
B rpagycax.

4. Cpenaiite BbiBOJ, O Xapakrepe 3aBHCMMOCTH TEMMEpaTypbl ¢
Moparteepaunack NK runotesa o NHHEHHOH 3aBHCHMMOCTH A
Ka TepMoMeTpa OT Temneparypbl?

Jladoparopuasa padora Ne 10

W3YYEHWUE NAPANNENbHOMO COEAHWHEHHA
NPOBOAHUKOB

Llenb paboTbi: H3yuHTb NapannenbHoe COeMHEHHE NPOBOAH
BEPHTb NpaBWia CIOXEHUA CONMPOTHB/IEHHH W TOKOB B [ABYX na|
COEAMHEHHBIX MPOBOAHHKAX.

MpHBopbl W MaTepWanbl: HCTOMHHK TOKa, OBa PE3HCTOPA,
W aMmnepMeTp, Koy, COEMHUTENbHbIE NPOBOAA.

5. Peaynurathl MamMepeHHid 2aHecHTe B Tabnuuy:

Ne Ne Cuna Toka C |
onbira | POSOAHMIA IA U,B R, Om
1 Mp 1
2 Mp 2
3 Mp 3
4 mp 4

6. 3ameHuTe NnpoBofHHWK 1 MPOBOAHMKOM 2 W CHOBA M3MEpLTE C

npH p no peocrara. Pezaynbrar

Tabnuuy. 3aMeHWB NPOBOAHUK 2 NPOBOAHHMKOM 3, Npoaen:
onepauvH. 3aMeHWTe NPOBOLHWK 3 NPOBOAHWKOM 4, NoBTOf
peHHUA.

7. MWcnonbays 3akod OMa, BblYHC/MTE COMPOTHBNEHME MNPOBC
[aHHBIM K&K[OTO OTAENBHOTO H3MEPEHHA.

8. Pesynuratsl BbMMCNEHHIT 3aHecHTe B Tabnuuy.

9. CpenaiiTe BbIBOA, OT YETO 3aBMCHT, a OT HETO HE 3aBUCHT CONp

NPOBEPHUTL NpaBMNa CNOMEHWA COMPOTHBNEHMIA M HaNPKEHWH

JlabopaTtopHasa padora

NPOBOJHWKOB

Llenb paboTbi: M3y4dTb NOC/NEAOBATENLHOE COEAMHEHHE NPT

0 COH €HHBIX NPOBOAHHKAX.

NABOPATOPHBIE PABOTBI

YkazaHua k pabote
1. CobBepute uenb no cxeme, Hz0BpaxkEHHON Ha pucyHKe 5.3.

2. MHamepbre HanpsxeHWe Ha KOHLAX NPOBOLHHKOB, COENMHEHH
NenbHO.

3. Bxnloyas aMmnepMeTp Noo4epEéNHO B OCHOBHYIO LiEMb U B BETB
Té CHNY TOKa B OCHOBHOWM Luend 1 B BETBAX.

4. Peaynbrathl W3MepeHHi 3anuiuMTe B Tabnuuy:

Conporng- | Conporus-

Hanpaxe- | (o Cuna toka | CHna Toka NeHHe NeHuHe

HHE Ha B1-A BO 2-# yuacrka R, 1-A BeTBH
ywactke U, | oy Al BeTEM BeTBH om R,0m
B 2 I, A I,A U u
r=0 s

Jladoparopuaa padora N 13

H3YYEHWE NEKTPUYECKOTO ABMIATENA NOCTOAHHOIO
TOKA (HA MOJENH)

Llenb paboTbl: 03HAKOMUTBCA C OCHOBHBIMH LETANAMH 2NEKTPHUECKOTO
JBMratens MOCTOAHHOTO TOKa Ha MOJENH 3TOro [BHratens.

MpuGopbl W MaTepHanbl: HCTOUYHHK TOKA, KJIKOY, COEAMHHTENBHbIE NPO-
BOfa, MOfleNlb 3NEKTPO/IBUraTens.

YkazaHua K pabore

1. [opkniouute K MOLENH 3NEKTPOMBMraTeNs MCTOUHWK TOKa M NpHBenMTe
aNleKTpOgBHIaTeNs BO BpawenWe. Ecnu neuratent He pabotaer, Haign-
T& NPUUHHBI W YCTPAHKTE HX.

2. MWamenuTe HanpasneHWe BpalleHMs NOJBUMHON YacTH 3NEKTPOfBHraTe-
N, W3ZMEHMB HanpaBNieHHe ToKa B Leny.
fp: . Mo, 4acTb NEKTP
peM. 3NeKTPOMArHHT, CO3AAI0LIMIA MarHHTHOE None, B KOTOPOM Bpalla-
€TCA AKOPb, HAa3bIBAETCA HHAYKTOPOM.

Ha3blBaeTCA AKO-

Jladoparopuasa padora Ne 14

HU3MEPEHHME YIOB NAAEHHWA, NPENOMNEHHA
W OTPAXKEHHWA CBETA

Llenp pabotbi: Habniogate ABNEHMA OTPAXKEHUS W MPENOMIEHHS CBETa,
W3MEPMTb YIMbl MaJIEeHHs, NPEOMNEHHS W OTPaXKeHWN CBETA, NPOBEPUTHL Bbi-

no. 3aKoHa (& CBEeTa, WccnenosaTh 3aBHCHMOCTL yrna npe-

NOMIIEHUS OT YIMa nafeHus.

MpuGopbl M MaTepHansl; UCTOMHMK TOKA, PEOCTAT, NaMnouka, COeau-
HUTE/bHbIE MPOBOAA, KIIOY, IKPaH € WeNbio, TMMB (Kpyrbli TpaHcnopTup),
Npo3paqHbli NONYAHCK M2 NAEKCHInaca.

NABOPATOPHLIE PAEOThI




PacLumpeHa nabopaTtopHas paboTa

«N3yueHune cobuparoLen INH3bI»

7. [lna HOBOrO yma NafeHWA M3MmepsTe Yron nageHus, yron npenomaeHqs
W yron oTparkeHua. PesynsTatsl 3anduiMte B Tabnuuy.

8. Ewé paz wamenute yron nageHua. MNoetopute WamepeHua. Pesynstathi
3anuiuKTe B Tabnuuy.

9. [lna KaOoro W3 OnbITOB paccydTadTe 3HayeHWs sin o, sin 7y M n no
sin o
thopmMyne n ==—, pesynsTathl 3anuuiuTe B TabONMLYy.
si

10. Cpenaiite BbIBOA O TOM, BLINOMHAETCA /M 3aKOH OTPayKeHHA CBETa.

11.| CpenaiTe BbIBOA O TOM, BbINONHAETCA MM 3aKOH NPENOMANEHHA CBETa.

JlabopaTopHas padora N 15
WM3YUEHWUE COBMUPAIOLLEA NTAH3bI

OnpeaeneHne GoOKYyCHOro

Llenb pabotbi: W3MepHTb (hOKycHOe paccTosiHve cobupatolueit nuH3bI,
;(;;[):HHH, MCcnenoBath CBOHCTBA W3oBpaskeHua npeameta B cobupatollei pa CCTOH H I/I e .” I/I H 3 bl VI H axo>Kp|e H I/I e
Mpubopbl U MatepHansl: cobupaioulas NWH3a Ha MOACTABKe, 3KPaH,

namna ¢ Konna4dkom, B KOTOpOM CAenaHa Npope3b, HAMEpUTENbHAA NeHTa.

PACCTOSAHUA HAUNYULLEro 3peHus.

Ykazauua k pabore

1. YcraHoBuTe Ha crone cobWpalowylo AMH3Y Ha NOACTaBKE M 2KpaH
(puc. 5.5).

f[ /5] mpj¢ & HmumEdarr ‘g 'y

— ]
DOKYCHOE PacCTOAHWE

Puc. 5.5

JNIABOPATOPHBIE PABOThHI




OrnaBneHwvie

[ iﬂ mm¢ & mmameds[r g v

OrnaBnenue

IMABA 1. 3AKOHbl B3AMMOJENACTBHA U OABUXEHHUA TEN

§1 OTHOCHTENLHOCTE MEXAHHYECKOTO ABHXEHHA. CHcTeMa oTcuéra

§2 ToctynatentHoe AeMxKeHWe. MaTepuantHan Touka 6
§3 Iyte v nep 8
§4 P p p i nemkenue. [pachrueckoe npey 1
§5 Koor I y A Ten. [padp NPOEKLWA CHOPOCTH U NEPEMEILEHHS .. .15

Maa aobosiamensrHslr. [JETUHKA PACCTOAHHA W JANBHOMEDD ..corvrrensrnssssssenes

§6 CpenHsaa W MIHOBEHHAA CKOPOCTL. YCKOpeHHe

§71 PaBHOYCKOPEHHOE NPAMC e 23
§8 [lepemelleHne NpH paBHOYCKOPEHHOM MPAMONHHEHHOM 26
§9 Csob Ten 30
§ 10 [Jewwenue Tena, GpolweHHoro eep HO BEEPX 34
§ 11 PaeHomepHoe NO OKPYMHOCTH 37
§12 TNepewlit 2akon HeoTona. MpHHLKN OTHoCHTENEHOCTH [ 41
§ 13 Bropoii 3akoH HetoToHa. MpHHLMN cynepnosHuMK cin 46
§ 14 Baaumopgeiictene Ten. Tpetuit 3akoH HuloToHa 51
§15 Mmny 3akoH coxp ynbca 56
§16 PeaktHeHOR 60
M aa aotosiamensrer. PEaKTHEHOE OBHXEHWE HWBLIX Op B 65
§ 17 3aKoH BCEMMPHOTO TATOTEHHA 66
§18 Ycxopenwe ceobogHoro nagerus. Mepean KOCMHUECKAR CHOPOCTL 69
Mg aobossamensreiz. Kak oTkpeini HenTyw u Mnyton 13
§19 Motenuy W KafA 3Heprin. TeopemMa O KHHETHUECKOH IHEPTHM wvvvvseennnnn T4
§20 3awxoH npeep W coxp KOM 3HEprUM 78
NMOABEAEM MTOTW MIABbI 1 82
Pa3gHBaeM KPHTHUECKOE MbILUNEHHE 83
rMABA 2. MEXAHHYECKHUE KONEBAHWUA U BOJHbI
§21 KonebBarensHoe aswweHue. MapMoHHueckHe konebaHus 84
§22 KoneBaHua nog OeficTBHEM CHAbI TAMECTH 87
§23 BenuuuHbl, xapakTepu3ylowme konebarensHoe 90
§24 3akoHbl konebaHuA Koro 94
§25 MMpeepaweHna 3Heprn Npu konebaHusax 96
§26 3ary W Heaary 6 99
§27 Pe3oHaknc 101
§28 Pacnpoctpanenue koneBanuii B cpege. Monepeunbie BoAHbL [MHHA BOMHBI ..coveeeceseneen. 105

OINABNEHHUE

§29
§30

§31
§32
§33
§34

§35

MNpopontHele BonHb., CKopocTs pacnpocTp BONHBI

CeolicTea KMX BONH

Ana moGosnamensrsix. LyHamu

I
3eyHOBBIE Kamep

PacnpoctpaseHue 3eyka. CKopocTb 3ByKa

[pomkocTs 38yKa

Beicota u TemBp 3syka

Ana mobozramensteix. Kak MHPaseyK JeHCTEYET HA YENOBEKA wuuresesssisssiinsssmnssmisns

OTpayeHHe 3BYKOBLIX BONH. 3BYKOBOH pe3oHaHC

Ana mobosnamensHeix. IXoNoT

NOJABEAEM UTOTU [MABbI 2

Pazeusaem KPHTHYECKOE MbIlLNeHHe

IMABA 3. SIEKTPOMAITHUTHOE NMONE

§36
§37

§38
§39
§40
§41
§42

§43

§44
§45

§46
§47
548
§49
§50

§51

§52

W SNEKTPOMATHHUTHDIE BOJIHbI

MaruuTHoe none

JeficTBHe MArHWTHOTO NMONA Ha NPOBOAHWK C TOKOM W Ha [BHXYLIMeCcH
3apAMEHHbIE UACTHLbI

WHAOYKUHA MarHKTHOTO Nons.
Mart i noToK

fAenedue 3neKTpoMarHUTHONH WHAYKUWK. Onbitel Mapagen

Hanpaenenme HHAYKUHOHHOMO Toka. CaMonHayKL)

MNepemenHbli Tok. MpuHUKHN felcTBHA reHepatopa nep ro ToKa

Ana 6i b1, INEKTPC paTops!
Mepepgaua 3nekTpHUeckoi 3HepriM. TpaHcdopMatop

SneKTpoMarHMTHoE none
NeKTPOMATHHTHLIE BOJHBI W WX CEOMCTBA

Ana mobozrsamensteix. Lkana a3nekTpoMardkTHeIX BonH. Bronorwueckoe
BO3/EHCTBHE 3NEKTPOMAT D H3ny i

AnexTpomaruTHele konebanna. KoneBatensHbill KoHTyp

MPHHLMNBI PAOHOCBA3H W

Ana mobosnamensreix. Kak paBotaer coTosas ceazb?

3NeKTPOMAarHUTHaA NPUPOAa CBeTa

Ana motosnamensysir. Kak MalkenbCoH H3MEPUN CKOPOCTD CEETA . cuumrmmsosssimnssinnsns

Dotoadppert. MoHathe o
MNokazarens npenomnenHa. [lucnepcua ceeta

Bugel cnektpoe. Mcnyckane W NomolleHHe CBeTa aToMaMH

Ana mofosnamensreix. YTo MOMHO y3HaTh Mo crekTpam

Lgeta Ten

108
112
115
116
118
121
123
128
129
132
133
133

134

138
141
144
146
151
155
157
159
164
166

169
172
175
178
179
185
186
189
193
197
198
200

MOABEAEM UTOMM FNABbI 3
Pa3pnBaeM KPUTHUECKOE MbiLLEHHe

201

OIMABNEHHE




FnaBbl 2, 3, 4. MeToanuyeckun noaxoa,

Nnorvika v nocnegoBaTtesibHOCTb n3noXXeHus A.B. lNepbIlLKNHA

MABA 2. MEXAHMYECKHUE KONEBAHWUA U BOJIHbI

§21 KonebBatenoroe geumeHHe. [EpMOHHUSCKHE KONBBEHMA. v e sesss i sessn sssssssnsnsnsanens B4
§ 22 KoneGaHHa Nob OEHCTEHEM CHITBE THAUECTH wuvtwwwumarseerssssns s sessssssssnssssssssssesssnsnsasssssnsnsnsessnsid ]
§ 23 Benwuunbl, xapakTepHIyiowme KONEDATENEHOE LBHAEHHE . oiiee s ceeemsssases ssssmsnsesssssnsmsasens I
§ 24 JakoHbl KONEBAHHA MATEMATHYECKOTD MARTHHER cuvereessms s seessesssssssssssasssesssnsesasasssssnsnsesees 30
§ 25 [lpespawerHs 3HEPIHH NPH KONEOAHHAX MARTHHK . wueummrrsrseresssssssssnssnsssssnsnsasessansnsasssses S0

EIE Famvwarinues U HarATWARINMEE knnefEauewa aq

§21 MABA 3. 3JIEKTPOMATHUTHOE NONE
§28 M 3NNIEKTPOMATHUTHbLIE BOJIHbI

L e e = e 1= R I |
& 37 JeHcTeHMe MarHHTHOMO NONA HA NPOBOOHHK C TOKOM H Ha OBHMYLLHECA

BAPAMKEHHBIE HACTHLIB cauaemen cars s snsmsn s asnsnss s sesssssnsssessssssss asesssssssssssenssssssassnsassssnsansnsasss | H0
§ 38 MHOYKUMA MArHHTHOMD MOMA . teeeierieeesemsnrscesssnsnsasssssnsnsn sasssssnsnsasssssnsnsnsasssssnsnsnsssssssnsasasas 10 |
5§39 MarHuTHLIH NOTOK coveveee S S 144

§40 fAsnenw MABA 4. CTPOEHHUE ATOMA U ATOMHOIO A4PA.
§41 Hanpa UCNONb30BAHUE ATOMHOW 3HEPIMM

542 [lepeme

5§53 PapuoaktverocTs. BHObl pagHOoakTHEHOMD HINYHEHH «uew e sesessssssssnsssssssnsnsssssssssnsssssssd D2
§54 3SkcnepumeHTanbHble MeToObl HCCNeRosaHHA YACTHL. JlOZHMETD s scsees e sennas 207
§ 55 Crpoenve atoma. 3apafoB0oe H MACCOBOE YMCID .o sermsomeessmsmsssenssssnsssesssssnsssssssssssssssasd | |

[ W8 CIEUQD & momsdey g v

556 KeanToBbIH XapakTep H3NYYEHHA H NOMOWEHHS CEETA ATOMAEMMH wuuv.rererernssrersssssssserssssnns 215

§ 57 Orkpritve npoToHa, NOSMTPOHA M HEHTPOHA.
HekyccTeeHHOE NPEBPALLEHHE FMEMEHTOB wuuwrrrerrssmmrsresesssnrssssssanssssnssssssssnsnsnsssssssnsnsand |9

&858 Cocras atoMubix A0ED. HAEPHBIE CHIABI curre i sssmsresssssmsmsenenssmsmssnesssssmsssesssssnssnssssnsnnsnssesd @0




Y

TPW HoBbIX Nnaparpada

M B NPOAOAbHBIX, H B NONEPEYHbIX BOMHAX YacTHUbl cpeapl konebniotes,
HO He nepeHocsATcs BonHoW. BonHa nepeHocut (nepepnaér) sHepruio of oa-
HOM konebniowelica YacTuubl cpeabl K APYroii. Hepris HauanbHOM HacTH
npHBengHHoH B KonebaHua, ByneT HENPEepPbIBHO yMeHbLIATBES, pacnpeqe.
ACb MEXAY Y4acTHLAMW CPefbl, W BOIHOBOW MPOLECE, 3aTyxas, B KOHLE K
LLOB MpeKpaTuTCA.

JLLns nopaepskaHia HENPEPLIBHOrO BOMHOBOIO NPOLECCa HEOBXOAHMO
npepbIBHO cooBLAaTL HaualbHOM YacTHLLE IHEPTHIO.

Bonpocm

1. UYro HasbiBawoT NpogonbHOM BONHOM?

2. Kakumu CHNamu Ebi3bIBAIOTCA NPOJO/bHbIE BOMHbI?

3. B xawux Tenax MoryT pacnpoctp bCA NP Hble BOMHbI?
4. B kakux Tenax MoryT pacnpoCTpaHAThCA NonepeuHblie BOHbI?
5. Kak
6. UYemy paena ckopocts BonkbI?

| YNPAXKHEHME 27 |

o Bonna pacnp bio 300 m/c, uactota koneGanui 260
Onpegenure pacciosH1e Mex gy COCEAHHMM TOUKAMH, HAXOAALMMUCS B OfHH
KOBbIX hazax.

Kakoea uactora yaapoe MOpPCKMX BOMH O KOPNYC NOJKW, €CAH CKOPOCTb pa
NpOCTPaHeHUA BOMH 3 M/C, & PACCTOAHME MeXOy ONMMAHWHMH rpebHsI

HEHHA HblX BOMH?

P P P [HE =T P

PaHAeTCA co

BONH B MOpe 5 m?
0 Meswny HaGniogeHHeM nepeoro W wectoro rpebrel sonkbl npowno 15 c. Kaw
nepuog, konebanui yacTuy eope?

§30 CpolicTBa MeXaHHUYeCKHX BOJIH

B npepbigywem naparpacbe Mbl rOBOPHIH, 4TO BOJIHA He MEPEHOCHT
CTHUBI, HO Nepenaér 3Hepruio oT ofiHol Konebnlolelcs YacTHUbl cpe

§49 dotoadert. [ToasaTHe o KRaHTAX

Mrak, cornacHo 3NeKTPOMarHMTHOW TEOPHH, CBET — 3TO 3MEKTPOM
HHUTHble BonHbl. OOHAaKo CylWwecTBYwOT CBETOBble FABNEHWA, CBA3aHH
C MOMOLEHWEM M UZNYUEHHEM CBETA BELLECTBOM, KOTOpbIe He MOryT Bt
obbACHEHbI HAa OCHOBE BOMHOBOWH TeOpWW. OOHO W2 TakWX ABNEHWH
thotoachcpexT.

B 1887 r. Hemeukui yueHbii . [epy OTKpbIN, 4TO OCBELWAEMan OYeHb
KHM CBETOM META/IMYECKAA NNACTHHKA TEPAET CBOMH OTPMLATENbHBIH 3aps,

B 1888 r. pycckuin yuéH
Anekcangp puropbesuu Croner
uccnegoean 3ot adupext. Ha He
TOPOM PACCTOAHWH, HanpoTHE [

Cetka

ApYra, OH pacnonaran UWHKOB
NNACTHHKY W ceTky (pHc. 3.51). Ll
oCTaBanach He3aMKHYTOM, TOKa B +
He Bbino. Ho nop neiictBHem caeT

Liunkosan nnactdmea

UENH ero onbITHOW YCTAHOBKH BO3
Kan 2NeKTPHYECKHI Tok!
B nansHeliwem Bbino ycTaHoB)

Puc. 3.51. Cxema ycranoeku Cronetosa
no 13ydenHio dotoadperTa

HO, NOYEMy 3TO NPOUCXOAMT: CBET «BbIBMBAET» 3NEKTPOHbI W3 LHHKOBO# N

CTUHKH, NOTOK 3NEKTPOHOB AOCTUrAeT CETKH, W B LIENW NORBNAETCA TOK.

HcnyckaHHe 2neKTpoHOB BellecTBOM Noj AeHCTBEHEM CBeT
unu noboro Apyroro 3NeKTPOMarHUTHOTO M3NYYeHHs Ha3Ban|
tdoToapchekTom. BosHukarowmi npu chotoaththekte Tok Ha
3Banv GOTOTOKOM.

K apyroii. Mpumepom nepeHoca 3Hepruu Hes nepetoca BellecTsa
B3pbiBHaA BonHa. Ha paccTosiHMAX B HECKONBKO NECATKOB METPOB OT B3[
Ba Gombbl, KyLa He IOCTAIOT HH OCKO/KH, HH NOTOK ropAYEro BO3AyXa, Yii

Anexcaupp [purop C (1839—1806) —
SHAMEHWTbIN pycckuid dusuk. O oTKpsIN 3aKOHOMEPHOCTH

OTKpPBIN NEpBbli 3aKoH choToadchexta; paspabortan meton
depp uy BHJ KpHBOH

HX HAMarHM4HBAHHA.
B G cTano

§52 Ileera Ten

Mouemy oKpyKaioLLHe HaC pasnuyHble TBEPAbIE, MKUAKHE WK rasoobpas-
Hbie Tena obnanaloT paznHyHoi okpackoii? LigeT Tena, KOTOPbIA Mbl BHIMM,
3ABMCHT OT LBeTa Ny4ei, MAYLIMX OT 3TOro Tena K HalMM mazam. B ocHos-
HOM 3TO y4M, KOTOPble He MOMOLWAIOTCA BELECTBOM, a OTPaXaIoTCA OT ero

NOBEPXHOCTH. [lpH [HEBHOM CBETe NWCTBA [EpEBLEB 3eNEHaf, NOTOMY YTO
BCE OCTaflbHbIE LBETA CMEKTpa NIHCThAMKM NOMOWAKTEA, a 3eNEHbIA LBeT
oTpamaeTca.

Ecnu Bce Myuu, nonafarmollne Ha Teno, OTPaXKaloTCa, TO Mbl BHOHMM benoe
teno. Ecnu, HanpuMmep, cHer KaKetca Ham GefbiM, TO NPOMCXOAMT 3T0 OTTOrO,
YTO CHer OTPayKaeT BCe NAJaloLLMe HA HEro Ny4H.

Haoboport, ecnu Bce nydn TENOM NOMOWAIOTCA, T. €. HHKaKWe Ny4u oT
HEro He OTPaXaKTCA, TO TAKoe TeNo MPeACTABNAETCA HaM YEPHLIM, HanpH-
Mep Ccayka MNM YEpHblid DapxaT. 3padyok, MazHOM XPYCTAaNWK COBEPILEHHO
Npo3payHbl, HO CBET, NONALAIWMIA B 3padok, NPOHAA Yepes HEero, ocTaétca
B rNasy. 3HauWT, Bce Nlyud, Nonajaiolye B mMasz, Tam nomouwaiorca. [ostomy
3pauok nioboro masza kawerca Ham 4épHbiM. Tak ke obbsAcHAeTcs W To
0BCTOATENbCTBO, YTO [HEM OKHa [OMOB /
H3[aNH KaXyYTCA HaM YEPHBIMM. 0

Okpacka npeaMeTa 3aBUCHT H OT LBETa
nagaiowmnx nysed. Ecnm oceetnte nuctey
[epeBa KPacHbIM MOHOXPOMATHUECKHM ‘!

CBETOM, OHa DygeT MMeTb YEpHbIH UBeT,

NOCKONBbKY KpacHble Ny4Yd JMWCTbA NOrno-

Puc. 3.58. Nucrbs, oceel@HHble

THNK, & OTpa)kaTb HEYEro, Befb 3eNEHbIX
ny4ei HeT (puc. 3.58).

Oxkpacka npo3padHbiX Ten TOYHO Tak
e obbAcHARTCA NOIMOoLEHHeM YacTH Nydel. Kpactoe cTekno nomollaet sce
LBETa, KPOME KPAcHbIX. 3eNéHoe CTEKNO NPONYCKAEeT TONBKO 3eNéHble NYyuM;
BCE OCTa/IbHbIE OHO MOMOLAET.

Mpwu nponyckanum Genoro nyya yepes ABe LBETHbIE CPEAbl Mbl NONYYMM
UBETHOM Ny4, COCTOALLMIA M3 Nyuei, NponylleHHbIX obeuMK cpeaamm.

KPacHbIM CBETOM, BbIMAOAT
YEPHBIMK

[ mama3




Py6puka «na nto6o3HaTeNbHbIX»

o Ecnm pykae wnakra npucoeguHUTL K BOJONPOBOAHOM CETH M BbiyCKaTb BOAY
nop GonblUMM HaNoOpOM, TO KOHel pyKaBa, Nexawui Ha 3emne, Gyner asu-
ratbes. O6bscHKUTe nouemy.

e Macca euntoeku 4,1 kr, macca nynu 9,6 r. Ckopocte nynu npu Bbinete
865 m/c. Onpegenvte cKOpOCTb OTAAUM BUHTOBKM.

M/Iﬂ .4/0&23/{0/723/1 OHOIX
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peaKTHBHOG ABH)XEeHHe XXUBbIX OpraHU3IMOB /{ {

B >x1Bol Np1pofie BCTPeyaloTCs XKUBbie OPraHU3Mbl, KOTOpbIe [BH- 11
raloTcs, MCMOMb3ys NPUHLMN PeaKTMBHOIO ABWKEHUA: 3T0 Mefy3bl, MOpP-
CKie MOJIIIOCKH rpebelliky, KanbMapbl, OCbMUHOTH, KapaKaTuubl U Ap.

Moutn npoapauHoe crygenucToe Teno Meayssl Ha 98% coctout Uz
BOAbI W 1O (hOPMe HaNOMUHAET PacKpbITbIM 30HTHK (B AHaMeTpe OT He- .
CKONbKMX MULTHMeTpoR A0 2,5 metpa). bonblumHcTeo menys geuraior-
€S peaKTHEHBIM CrIocOBOM, BbITA/IKMBas BOAY M3 NOMOCTH 30HTHKA.

Mopckue mMonniocku rpebeluku npu NpUBAHNKEHUM K HUM MOPCKOM
3ge3fbl (370 WX MaBHbIM Bpar) Pe3ko CX/IONbIBAIOT CTBOPKM CBOeH pa-
KOBMHbI, C CU/IOW BbITaZIKWBaR U3 Heé Bofy. Takum oBpa3oM, Ucronb-
3yA NPUHLMN PEAKTUBHOTO ABWXEHWs, OHW BCIUIbIBAIOT M, NMPOAO/IKas
OTKpbIBaTb M 3aX/1I0NbIBaTb PAKOBWHY, MOTYT OTM/bIBATL HA 3HaYMTENb-

HOe paccTosHHe.

OcHOBOI peakTMBHOMO ABWraTens KaibMapa SBMAeTCA MaHTUA —
MbiweyHas TkaHb. OHa OKpyXXaeT Teno KanbMapa co BcexX CTOPOH
obpasyer ceoeobpasHbii pezepeyap — MaHTUIHYIO NO/IOCTb, KOTOPas
CAYXWT «KaMepoil CcropaHus» >x1Bol paketbl. KanbMap nepuoguuecku
3acacblBaeT BOfly BHYTPb MaHTWHHOMW MONOCTU. 3aTeM OH Bbibpachi-

BaeT CTPyM BOfbl Uepe3 y3Kylo BOPOHKY, KOTOpas PacnofioXeHa Ha

BplolwHON NOBepXHOCTH KanbMapa. Mamenss yron BOpoHKH, kanbMap

MO>eT N/biTb BNepén unu Hasag. Beacbisanue Bogbl & MaHTHIHYIO

NoAOCTb W NOC/eAyolLHe PeaKTUBHbIE TONUKW BbICTPO CleayioT OaHO 1 '
3a [ApYruM, U KanbMap MOXeT focturatb ckopocty 10 kM /u. / '

-l o

——— -
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Yro moxkHO Y3HaTh NO cNeKTpam

Paccmarpueas ugeTHble CNeKTpbl Tesl, Mbl MOXEM He TONbKO Ha-
CNaXKAaTbCs KPACUBbIM 3PenuLLeM, HO M MHoroe y3Hatb. Cyuecteyer
3aMeuartesibHbli, TOHUAHLWMK d ¢ XU Kkux uccnedoBa-
HUl men NYmeém usyyexus cBema, UMU UCNYCKAEMO20 UAU NO2A0WA-
emozo. HasbiBaeTca 370T METOA, CMEKTPaNbHbIA aHANK3.

B camom gene, seib No xapakTepy CrekTpa MOXHO CyAWTb O CO-
cTosHuu Tena. CnnowwHbie CrneKTpbl COOTBETCTBYIOT TBEPADIM W
SKMAKUM PacKaNéHHbIM TeNaM, CrieKTpbl IMHeHuaTbie CBOUCTBEeHHbI
packanéHHbiM napam unu razam. Ouexb yacTo, paccMaTp1sas B Te-
JIECKON TYMaHHOCTb, He YAAETCA YCTAHOBHTb, SB/ACTCA /I OHa CKO-
neHWeM 3883/ MW OHa NpeACTaBNseT packanéHHbii ras. bnarogapa
CreKTpanbHOMY aHanu3y nosyuaem sicHbii oreeT. Ecaum uccnepyeman
TYMaHHOCTb AT IMHeHUaTbI CNEKTP, TO OHAa — CKOM/IEHWEe PacKanéH-
HbIX ra308B.

KpoMe Toro, criektpanbHblit aHanu3 ABMAETCA OAHUM W3 TOUHEH-
LUIMX METOLOB XMMUUECKOTo aHann3a. Begb ceetauecs rasbl v napsi
He NPOCTO AAIOT IMHEMUaTbli CNIEKTP, a KaXKAbIM ra3 Uiu nap Aaér
XapaKTepHbii HMeHHO AN Hero cnekTp. MMes katanor nuHui, ucny-

C p ibIMH ra W NapaMM, Mbl MO CMEKTPY MOXKEM yCTa-
HOBWTb Ha/lMuMe Tex WK UHbIX 3nemenToB. Ecim B cnekTpe Haxogutcs
OfiHa W/ HECKO/bKO JIMHUIA, KOTOpbIE He COOTBETCTBYIOT HH OJHOMY
W3 U3BECTHDIX 3/IEMEHTOB, 3HAUWT, Mbl OTKPbLIM HOBbIM 3/IeMeHT. JTUM
cnocobom Kupxrody u byHzery yaanoch otkpbiTe Lenbii psg HOBbIX
XUMUUECKHX 3/IEMEHTOB.

Metop cnektpanbHoro aHanu3sa oueHb uyscteuteneH. [loctatouHo
MMETb B N1IaMEHW MU/IJIMOHHDIE AONH MUIIMIPaMMa Kakoro-nibo
BewecTsa, 4Tobbl B CNEKTpe ero NOABUAKCH XapaKTepHbie A/A 3TOro
BewecTea MHUM. Konuuectea 3T HaCTO/IbKO HUUTOXHDI, YTO HUKAKUMK
YUCTO XMMHUECKHMH METOAAMU OHU He MOTYT BbiTb OBHapyXeHbl.

SNEKTPOMATHHTHOE NMOJIE u NIEKTPOMAIHUTHBIE BOJIHbI




Py6puka «na nto6o3HaTeNbHbIX»

Bonpochsi

1. Yro Takoe audppakumus?

2. Yro Takoe WMHTepepeHLMs?

3. Kaxumu ceoiicTeamu obnafalor MexaHuueckue BoNMHbI?

-
2

YMPAXHEHUE 30

0 MoyeMy B KOMHaTe MarHUTOhOH 3BYUWT rPOMUE, UeM Ha ynuLe?
Q lMoueMy B nycToM K1acce 3ByK CrbilleH rpoMue?

[ WE eEUQ o mmndsy g v
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LlyHamu

B oT/1uKe OT NOBEPXHOCTHbIX MOPCKUX BOJIH, BbI3BaHHbIX BETPOM,
LUyHaMH — 370 [BWXeHWe BCeil TOMWM BoAbl. UIMEHHO Mo3aToMy LiyHa-
MH MOXET BbIXOAHTb Ha CyLUY W 3aTan/MBaTb NpUOpeXkHble paioHbl.

B OTKPLITOM OKeaHe [/IUHa BOJIHbI LyHaMKU MOXET GbiTb COTHW
KM/IOMETPOB, CKOPOCTb ABKXeHWs AocTuraet noutd 1000 km /u, HO
BbICOTA BO/IHbI PEAIKO NPeBbiliaeT OAuH MeTp. Mo3ToMy LyHaMu He
onacHo ansa kopabneii B oTkpbiToM Mope. Ha MenkoBoabe B6113u e-
pera CKOpOCTb W [L/IMHA BO/HbI YMEHbLLAIOTCS, a BbICOTA YBE/IMUHBAET-
ca. Y 6epera BbicOTa LlyHaMW MOXET OCTUraTb HECKOMbKMX [ECSTKOB
MeTpOoB.

MockonbKy ANMHA BOMHbI LiyHaMHU (T. €. paccTosiHue Mexay rpeb-
HSIMH) OUeHb BeNIHKA, TO MeXXAy NPUXOAAMH BONH MOXKET MPOXOAHTb
Gornee uaca. MoatoMy Henb3s BO3BPaLLATLCA Ha Beper nocne yxoaa
ouepefiHON BO/HbI, HAIO BbIKAATL HECKO/BKO UACOB.

TMpuuMHOM LyHaMK uyallie BCero SBNSIOTCS NOABOAHbIE 3eMAeTpsice-
HUS, peXKe — W3BEPIXKEHHA MOJBOAHBIX BY/IKAHOB, ONO/3HH, NAIEHHS
METEOPHTOB.

naeHbIi NPU3HaK NPUBIMKEHUS LyHaMK — BbICTPOE U BHe3anHoe
OTCTynNeH1e Bofbl OT GeperoBoi NMHUK, NPUUEM UeM Aanblue oTcTy-
naet Bofja, TeM Bbille GyayT BOMHbI.

CneflyeT 3HaThb, UTO LlyHaMW ABWKETCS OUeHb GbiCTpo. YTo6bI
CNACTUCh OT FMraHTCKOM BO/HbI, HALO CPOUHO YAANUTbCS OT Gepera
KaK MOXHO fanblue. Ecnu BpemMeHu yxe Her, To nocTapaitech

ApYyruie BO3BbILWEHHOCTH.

!
B306paThCa KaK MOXHO Bbille, Ha XONMbl, FOpPbl WK NioBble / 1 i

MEXAHWYECKHWE KOJIEBAHUA u BOJIHbI

%

3
4

9 MoXeT 11 BO3HHUKHYTb 3XO B NyCTbiHE?

0 Habniogatens, ctos Ha pacctosHuu 200 M OT OTBECHO#H CKaflbl, XONHYA B Nla-
LOWH. Yepe3s cKONbKO BpeMeHM OH YC/bILKT 3x0? CKOPOCTb PacnpoCcTpaHeH s
3ByKa NPUHATL paBHoH 340 m/c.

@;ﬂ LI0OIHAINECAOHEIX
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3xonort

Jxonokayua — cnocob nonyueHus
HHopMaumru 06 06bekTe C NOMOLLBIO 3Xa.
IXONOKALMSA OCHOBbIBAETCA Ha NPUHLMNE
M3MepEeHUa BPeMeHH 3ana3fibiBaHus oTpa-
YKEHHOro curiana. lpu nomoluu axonoTos
13MepseTcs Fy6uHa MOPCKOTo AHa
(puc. 2.39). B gHo kopabnsi MOHTUpYIOTCS
Wanyuarenb W NPUEMHMUK YNIbTPa3BYKOBbIX
BonH. Manyuatenb NepuoanUecKu nocbinaer
KOPOTKME CHrHasbl Y/IbTPa3ByKOBOW YacTo-
Thl. MPUEMHUK NPUHUMAET M aBTOMATUUECKH
3anucbIBaET, Hanp1Mep Ha fieHTe, 3anasfibl- Puc. 2.39. MpuHuun
BaHHe 3THX CUTHA/IOB, OTPaXEHHbIX OT MOp- neicTBuA axonota
CKOro fiHa, T. €. 3anuCbiBaeT B onpefenéH-

HOM MacluTabe ry6uHy mops. B pesynbrate B npoljecce nnasaH1s
Kopabna Ha NneHTe 3anKcbiBaeTcs NPoMUIbL MOPCKOTO AHA.




Py6puka «na nto6o3HaTeNbHbIX»

[ WS CIHMEUQD ¢ musmsder g 'y O |

Hble CNYTHUKH 3eM/IH, PacnoNoXeHHble B KOCMOCEe Ha CTalMOoHapHOW oKono-
3eMHOM opbuTe Hag akeatopoM. OHKW OCHallleHbl NpHEMONepealoWKM obo-
pyLOBaHWEM W NepefaloT CHrHaN Ha GoNbluHe TEPPHUTOPHH, TPYAHOAOCTYMHbIE
LS HA3eMHOTO Te/leBUEHHA.

Bonpocsi

1. Kro u3obpén paguo?

2. Kaxve ocHOBHble onepaudH Hafo OCYLECTBUTL AN pafHonepeaauu
W paguonpHéma?

3. Kakylo yHKUHIO BbINONHAET reHepaTop 3NeKTPOMArHHTHbIX
konebanmii?

4. Yro Takoe aMnMTyaHaA MoOynALua?

5. Yro penaer pnetektop?

6. Yem omnMuaeTcs nepefava pagHoCMrHana or nepefaun
TeneBM3HOHHOTO CMrHana?

@zx AIOCOHAITIELbHBLY

Kak paGortaet cotoBas cBA3b?

B coBpemMeHHOM MHpe COTOBAA CBA3b TAK NPOUHO BOLINA B HAL BbIT,
UTO TPYOHO NPeCTABHTL NOBCEAHEBHYIO XW3Hb Ge3 Hed. Kak e ocy-
LLECTENAETCA CBA3b MeXay MOBUNbHBIMMK TenechoHaMu?

TeppuTopHA, Ha KOTOpOi obecneunBaeTtcA cBA3b, pazbueaerca Ha
OTAenbHble AUeiKM, MK «CoTbl® (MO3TOMY CBA3b HA3bLIBAGTCA COTOBOM).
B UeHTpe K2XKO0# «COTbi» pacnonaraercs 6azoeas craHuua (BC).

BcA ceTb genMTca Ha fiBe NofcHCTeMbl: NoAcHCTeMa Ga30BbIX CTAHLMA
M NofcHcTeMa KOMMYTaLMK, Cxema MX B3aMMOLeHCTBMA NoKasaHa
| Ha pucyHke 3.46.
B kampoii «cote» ofjMHakosoe oBopyLoBaHWe, NO3TOMY, NepeMella-
~ ACb M3 OJHOW «COTbi» B ApYrylo, aGoHeHT MoxeT cBoGOLHO pa3roBapH-

BaTk MK Nonb3oeatscA MutepHetom. CoeguHeHHe,

ycTaHoBNeHHoe aboHeHTOM, Kak Obl NOAXBATLIBAETCA COCENHMMH COTAMK
L4 \ no acTadpere, U aBOHEHT OCTABTCA Ha CBAZH.

]

R A
2) ba3oBas CTaHUMA NPUHHMAET CUrHan /
 NOCLINALT €r0 KOHTPOANepy 7) Kontponnep Hanpasnser "( [
CHrHa/ Ha COOTBETCTBYIOLYIO 1
6a3osyio cTaHLHO
4) O6pas

]
nepeAaET Ha KOMMyTaTop = S ( | )) E

6) KommyTatop nepesaér curian
Ha HYXKHbIH KOHTPOANEp

D ¢ Kowtponnep | Kommyratop Kommyratop | Kourponnep

|||||II m:% -
1] !
X 2

1) AborenHT 1 Bbi3biBaeT 5) KommyTaTop HueT, rae Haxogurca
abonenTa 2, Tened 6 2, Y)KHBIH KOMMYTaTOp CTaHuuA

nepepagr curHan W HaNpaBAseT K HEMY CHrHaNn COeMMHAETCA
Ha 6a3orylo CTaHUWIO caboHeHToM 2

NNep NPUHHMAET CHTHaN
ThIBAET er0

3) Ko
0B

Puc. 3.46. Cxema paboTbl COTOBO# CBA3M

B nopcuctemMe koMMyTaLuu HaxofsTcs 6a3bl AaHHbIX, B KOTOPbIX
XpaHAaTca cBefileHus 06 aboHeHTax. B npolunioM Beke Ha TeNedOoHHbIX
CTAHUMSAX [eBYLIKK-ONepaTopbl PyKaMH COEHHSA/N BaC C abOHeHTOM; ¢
ceifyac 310 flenaeTcs KOMMYTAaTOPOM ABTOMATHUUECKH. '

>

§48 OaekTpoMAarHHTHASI MPHPOAA CBETa

Y7o Takoe cBeT? 3TOT BONMPOC M3flaBHA 3aHMMaJl Ue/IOBEUECTBO.

B 1704 r. HbioTOH BbiCKa3an runotesy, Yto CBETALMECcs Tesla UCnycKaloT
Me/lbuaiiLLie CBETOBbIe YaCTHLbl — KOPNYCcKy/s! (B NepeBOfe C UTaNbSHCKO-
ro KOpnyckyna O3Ha4yaeT «MasieHbKoe Teslblie»), KOTopble NIeTAT B nycToTe
C oueHb 60/blON ckopocTbio. CornacHo 3TOH KOPMYCKYNSIPHOH TEOpUH
CBET eCTb NOTOK KOPMYCKY/l, HCMyCKaeMbIX CBETSALLMMCS TeIoM. 3TH KOPMyCKy-
bl [BUraloTcs Mo NPSMbIM JIMHWAM W OTPAXKAIOTCA OT Pa3HbIX Te/ MO TeM e
3aKOHaM, YTO W ynpyrue Tena oT TBEpAbIX NoBepxHocTel. CBeT npenoMnsercs
Ha rpaHuue ABYX Cpef MOTOMY, UTO YAaCTULbl, HAXOAALLHECS B NOrPaHHUHOM
coe MeXpy ABYMSl CPelaMH, MPUTArMBAIOT MO0 OTTaNIKUBAIOT KOPMYCKY/bl.
LigeT nyua o6bacHAETCA HEOAUHAKOBOM BETMUMHOM KOPNYCKY.

ANEKTPOMATHUTHOE NOJE u IEKTPOMATHUTHBIE BOJIHbI
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ACTpoHOMMA B Kypce ¢pusnkm 9 Kknacca

(cornacHo Tpe6oBaHuam Proc)

MABA 5

CTPOEHME n 3BOJIIOLIUA
BCENEHHOMU

FeOl[eHTpl[‘IeCRaH
H TeJHOIeHTpHYeCKadA CHCTEMbBI MHpAa

Hayka, Wayualowan HebecHble CBeTMNA, UX NpHpoAy, 3aKo-
Hbl MX [BHEHHS, Ha3blBAaeTCA AacTPOHOMMeH. ITO C/NOBO CO-
CTOMT M3 [IBYX FPeYeCcKHX CMOB; «GCMPOH» — «3Be3fa» W «HO-
MOC» — ¢3aKOH». [OBOPA O «CBETUNaX», HYXHO NOHWMaTb, UTO
B PeasibHOCTH CaMW M3/y4aloT CBeT («CBeTAT») TONbKO 3BE3dbl.
OcranbHble HebecHble Tena, BHAWMbIe rasoM, — JlyHa v nnaHe-
Thl — JIMILb OTpaXxaloT ceeT oT ConHua.

C nepeoro B3maga Kaxercs, uto GecuucieHHoe KonWue-
CTBO 3BE3[ XaOTWUHO pa3bpocaHo no Heby. Ha camom fene mx
B3aMMHOe PacnoioXeHWe NpakTHUeCKH He MeHseTcs B TeueHWe
MHOTHMX TbICAY NIeT. ITO MO3BOMMAOC NIOAAM elé B OPeBHOCTH
JIerko OpWeHTUpOBaTbCA No 3BE3faM. [ina 3toro 3eé3fbl Gbliu
YCNOBHO OGbeIHHEHBI B rPYNMbl — CO3BE3AHA.

Ecnu Ha6niogath 3Bé3gHoe HebO B TedeHHWe HECKONBKHX Ya-
COB, TO MOXHO 3aMeTWTb, UTO Becb HeDOCBOJ BMecTe C cO3Be3-
OUAMH Kak eIMHOe Lenoe NIABHO BpallaeTca BOKPYr HeKOTOpOii
BooOpaXkaeMoii OcM. JTO CyTOMHOEe ABHXEHHe CBeTHN, Tak
KaK NonHbld obopoT coBepluaeTca 3a cyTkW. [pW 3tom 3B&3qbI
M Apyrie HebecHble Tena MOCTOAHHO MEHSAIOT CBOE MNOJNOXKeHHe
OTHOCHTENbHO TOPH30HTa. Haxogfch B CeBepHOM MoAyLIapHH
JIHLLOM K I0XKHOMY FOPH3OHTY, MOXHO BHARTb, YTO 3BE3[bl Nepe-
MeLLaloTCA Cneea Hanpaeo — Mo 4acoBoW cipenke. OTpenbHo
B3ATAA 3Be3[a BOCXOAWT HA BOCTOKE BCerga B OIHOM W TOM XKe
MecTe Ha ropH3oHTe. [lanee oHa NOAHWMAETCA HaJ FOPH30HTOM

[l0 HEKOTOPOH TOUKH, a 3aTeM OMyCKaeTCA W 3aXOAWT Ha 3anafHoi CTopoHe
TOXe B HeM3MeHHOI Touke. Ecnu cToaTth IMUOM K ceBepy, TO MOXHO BUOETD,
YTO 3B&3[bl B TEUEHHWe CYTOK BPALLAlOTCA BOKPYr HEKOTOPOH HenoABHXHOM
Touk (puc. 5.1, @). 3Ty Touky Ha3blBalOT CEBEpPHbIM MONIOCOM MHpa,
ero nonoxeHWe Ha HeBOCROJE MOXHO HAaWTW MO caMol APKON 3Be3fde co-
3pe3gusa Manoit Meppepuubl (oo Manoi Meppepguubl). Bnaropaps Ttakoi
6n13ocTH K noniocy eé HasbipaloT MonsapHoi 3peapoii (puc. 5.1). Takum
obpazom, ecnu BcTath NWMLOM K [onapHoii 3sezfe, To cesep Byfer cnepesiy,
lor — c3aaM, BOCTOK — Cnpaga, a 3anaf, — c/iesa.

Puc. 5.1: a) BpalueHne 38é3gHoro Heba okono MonApHON 3Be3fibl B ceBepHOM
nonywapku; &) nonoxexue MNonApHoi 3ee3fbl B «XBocTes cO3Be3aMA Manoil
Meneenuubl. MNo-gpyromy e& MOMHO HaWTH HA PACCTOAHMH MATH «KOBLLEH»
oT Bonblwoi Mepeenyub!

ConHue Bpaiaerca no Heboceofy uyTb MefJjieHHee, YeM BCe CO3Be3-
IMa, nostomy Habnwaartenio npefcTapnseTcs, UtTo OHO MeJJ/IEHHO [BHMraeTca
no CO3Be3[MAM M 3a Lenbii rog (365 gHel) oBxoguT no cozeesgusaM Becb
kpyr (360°). Takoe ¢«rogoeoe» [BWXKEHWEe NPOMCXOJMT C 3anaja Ha BOCTOK.
BaxkHo He nyTaTb ero ¢ cyTouHbIM [BHXeHWeM, KOTopoe HAET, HaoboporT, ¢
BOCTOKa Ha 3anaj. [peHaguatb co3ee3guid, no KotopbiM ConHue npoxoguTt
B TeUeHWe roga, CTa/ii HaableaTb F0AHAKaNbHBLIMH (OT rpeyeckoro croea
«300H» — KUBOTHOe»): Pribbl, OeeH, Tenew, BnuzHeus, Pak, Jles, [lera,
Becbl, CkopnuoH, Crpeneu, Kozepor u Bogonei. lNepebie Tpu cozeesgus
ConHue NpoxoJHT BeCHOW, BTOpble TPH — NeTOM W Tak janee go Bopones,
To ectb o chespans. Kpyr Ha HebGocBofe, KoTOpblii 3a rof OnMMcbiBaeT

CTPOEHMUE v 3BONIOLUSA BCENIEHHOMW
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AcTpoHOMUA. TUTaAH «rnasamm» Mmoayna «FlONreHe»

Kpome 3emMnu ato epHHCTBeHHbIH OBbEKT, AN KOTOporo yuéHble goKasand
HaJIHuMe YHIKOCTH Ha NoBepXHoCcTH. Mopsa U pekH y TUTaHa cocToAT U3 Me-
TaHa (CH,) B sm1akom coctosiHum W npu Temnepatype — 180 °C. Kpome Toro,
3T0 e[MHCTBeHHblM cnyTHUK B ConHeuHoll cHcTeme, obnapalowui nnot-
HOW aTMocdhepoid ¢ faBneHHeM Yy noeepxHocTH B 1,5 pasa Bbiwe 3eMHoro.
AtMocchepa cocToWT M3 a30Ta ¢ NpMMecAMH MeTaHa, B Hell 0Bpasyiol

naka (puc. 5.23, @) v XuIKHe ocagKi — MeTaHOBble JOXIH.

a) 6)

Puc. 5.23. @) O6wwmit Bua TutaHa, CKpPbIThIF 33 NIOTHOM aTMoctepoi (CHUM
AMC «Kaccunu»); 6) NMoeepxHocTs TWTaHa ¢ MecTa nocanky moayna «lioiire

TutaH ©Gbin oBHapyxeH B 1655 rogmy ronnaHgckMm actpo
XpucruaHowm lokireHcom.

B Haw Bek chyTHWMK [eTanbHO MWccnefoBana esponekckan
«KaccuHn» ¢ nocapgounbiM mopyneM «liokreHc». B 2005 ropy Tuta
BTOPbIM cryTHWKOM B ConHeuHoit cucTeme (nocne JlyHbl), Ha ke
COBeplUMN nocafky KocMuueckuii annapar. OH cen Ha TeBépayio n G) 6 )

e . 5.23, 6). B v v o o
HocTb 1 chotorpaduposan e perbed (pre - Bai pue 5.23: @) o6Lwmit BUA TUTaHa, CKPbITbIN 3a MIOTHOW aTMocepoit (CHUMOK

OKpYIIoii hopMbl, NOX0KHe Ha rasbky. OHW Mo oGpa3oBatbea npk

KaHHH KHAKOCTEIO. AMC «KaccuHu»); 6) noBepxHocTb TuTaHa ¢ MecTa nocaaku moayns «liowreHc»

Ypau — cegibman nnaHeta ot ConHua, @& OTKpbIN C NOMOILLIbIO TeSTECKO=
na actpoHoMm Yuneam lepwens & 1781 rogy. YpaH, B oT1MuMe OT ra3oBbix
TMraHToB, MccnefoBanca He Tak nogpobHo. OcHoBHaa MHdopMauua Gbina
nonyyeHa oT KOCMHYecKoro Teneckona «Xab6n» (puc. 5.24, a). Nluwb ogHa

CTPOEHHE u 3BONIOLIMA BCENEHHOW




ActpoHoMuA. OnuTep c 6opta AMC «KaccuHu»

12 3eMmHbix net. TonwmHa BogOpoAHO-renrneBoi atmoctepsb! IOnuTepa |
1000 kunometpoB. E€ HUXKHMEe CNOU CKPbITbI 32 NNOTHBIMU OB1aKaMU U n ons p Hoé€
Muaka (NH,). O6naka BbiTAHYTbI B BUE MO/IOC H3-3a CHbHEMLIWX BeTPC Y \ CUAHHUE
lolWKX BAONb 3kBatopa (puc. 5.20). TEMHbIe U CBET/Ible 30HbI HA CHUMKe - o
06NacTH HUCXOAALLMX W BOCXOASLIWX NOTOKOB B armocthepe nne
a KpynHble naTHa — 310 BUXpH. OfMH W3 KpynHeWLMX Buxpei B ConHi
cucteme — bonbuoe kpacHoe natHo. OH npepcTaBnseT cobom rurax
AHTULMKNOH (cM. puc. 5.20). Paamep ero npeebillaer pa3mep 3eM/u.

-— MonspHoe
\Q‘z)\ cUsiHWE
A B. Tlepst&iH o

Bonbwoe
KpacHoe
Pazmep @
3emnu ¥
Puc. 5.20. ®oro Onutepa ¢ 6opra AMC «Kaccuuu».
BHu3y cnpaea nokasaH pa3mep 3eMNM ANA CPaBHEHUS. Bon bllioe
M306parkeHne NONSPHOTO CUAHMS CBEPXY MONYUEHO TesieckonoM «Xab6n» K p acHoe

lOnutep obnafaer CHAbHEULWMM MarHWTHbIM MoneM, kotopoe of
€T BOKPYr NAaHeTbl NPOTSXEHHYI0 MarHuTocdepy. M3-3a atoro Ha nos
BO3HWKAIOT OUYeHb ApKKe nonsipHble cuaHKA (cM. puc. 5.20).

Y nnaxetbl HacuuTbiBaeTca 6onee 60 cnyTHUKOB. HeTbipe KpyNHeMLL|
Wo, Eepona, Mauumep, u Kannucto — 6buin otkpbiThl [anuneo lManun

1610 ropy ¥ noatoMy Ha3paHbl ranuneeBbl CMYTHHKK. WX pa3mepl pMC. 5‘20’ qJOTO I.C)nMTepa c 6OpTa AMC «KaCC”HM»'
BO/IbHO BesiMkW: NWWwb EBpona mebwe JlyHbl, a MaHWMen paske 6c¢ BHH3y CnpaBa nokasaH pa3Mep 3er||4 ons CpaBHeHMﬂ.
N306parkeHre NONSIPHOro CUSIHUA CBEPXY NoJslydyeHo TeneckonoM «Xabbs»




KomeTa YypromoBa — N'epacmmeHKo Ha ¢OTO C annapara

«Po3eTTa»

e

S
i B HacToswee BpeMs acTPOHOMaMK OTKpbiTo Gonee 400 komer.
k OpiHa U3 HUX Gbina oTkpbiTa B 1969 rofly COBETCKMMH acTPOHOMa-
mu Kumom YypiomoebiM 1 CeeTnaHoi fepacumeHko (puc. 5.27).
EBponeiickas kocMuueckas ctaHuus «PozeTta» B Xofie CBOEro nonéra
B 2014—2016 rr. coBepluMna MArKyIo NocajKy Ha SApPO KOMeTbl U ne-
penana Ha 3eMio NpeKpacHble (oTorpauu ¢ NOBEPXHOCTH.

a) 6)
Puc. 5.27. finpo kometsl YypiomoBa-lepacumenko,

H ccpoTorpadpup e ipatom «Posetta», aHeaps 2016 r.

a) ¢ paccTosHus 84 kM o o6beKTa; XapaKTepHble pa3Mepbl Afpa
cocTanaioT 2—4 kM; 6) ¢ paccToaHua 3,9 kM
BbiBaer TaK, uTo 3eMns NPOXOAMT CKBO3b CKOMNEHHe HebonbLumx
>KeneaHbIX UK KaMeHHbIX 06beKTOB. 3T0 0BMOMKKM acTepOMAOB, KO-
TOpble KOTAa-To OTKOMONMHCh M AOCTUIH OpOHTbI 3eMnu. Takue KYCKH,
KaK W MeTeopbl, B/IETAIOT B aTMOC(EPY Ha OTPOMHOM CKOPOCTH U
CropaloT B e& BepXHUX CnosiX. EC/iu Mx pa3mep COCTaBNSET HECKO/b-
KO KU/IOMETPOB, TO OHU MOTYT He ycreTb CropeTb A0 KOHUA M Toraa ¢
MOLLHBIM B3PbIBOM YNaflyT Ha 3eM/1io. 3T0 MeTeOpHTbI, OHH JOBO/b-
HO peaKo (pa3 B HECKONbKO AEeCATHNETHI) [OCTUraloT NOBEPXHOCTH
3eM/1, HO eC/IH 3TO NPOUCXOAMT, TO MOXKET BbI3BaTb KATaCTPOH-
yeckue Noc/NefiCTBUS B MecTe nafeHus. B Hawei ctpaHe 3a cTo net
6b110 TpH Takux cobbITHA: TyHrycckuit Meteopur (1908 r., Cubups);
- Cuxor5-AniHckuii MeteopuT (1947 r., MpuMopckuii Kpaid);
YenabuHckuit MeTeopuT (2013 r., o3epo Yebapkysb,
YenabuHckas obnactb).

a)
Puc. 5.27. Apnpo kometbl HypiomoBa—lepacumeHko,
ccpoTorpacupoBaHHoe annapatom «Pozetta», sHBapb 2016 r.,
a) c pacctosiHua 84 kKM 0o 0ObeKTa; XapaKTepHble pa3Mepbl Sapa
cocTaBnsot 2—4 km; 6) ¢ pacctoaHus 3,9 km
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1.

10.

1.

12.

13.

H3meHuTe paccTosiHHe s Mex Oy fAaTuMkamu (BepXHHWH JATuMK yCTaHo-
BMTE HHXE, HIXXHHIH OCTaBbTe B MPeXHeM nosoxeHuu). MNocraebre Hpy-
COK Ha Hanpae/foLLYIO Tak, YTOGbI MyCKOBOIH MarHMT 3 Haxo[uncs 4yTb
Bbille BepPXHero Aaryuka (MouTH HANpoTHB, HO elé He BK/oYan ero).

MoeTopHTe pEeiCTBMA, YKa3aHHbIe B NyHKTe 6.

Ewg paz uamenute paccrosiiie s Mexpy AaTyMKami W MOBTOPHTE JKC-

nepuMeHT.

[ns kawpgoro onbiTa BbIYHCIMTE YCKOpeHWe Mo dopMyne a=§

-
Peaynbrarbl BbIUMCIEHWA 3aHecHTe B TabauLy. ¢

[ns kaxkoro onbiTa BbIUKC/IHTE MIHOBEHHYIO CKOPOCTb B KOHLe MyTH
no copmyne v = at. Peaynbtathl BblUMCNEHWI 3aHecHTe B TaBMLYy.

[ns kadkporo onbita BbIYHCAMTE CPeAHIOD CKOPOCTb Mo dopmyne

Ve = s Peaynbratbl 3aHeckTe B Tabnuuy.

Mocrpoiite rpadMky 3aBMcUMOCTH 5(2) W U(E).

JlaGopaTopHaa paGora Nt 2

CBA3b CKOPOCTH U NPOAAEHHOTO NYTH
nPUH PABHOYCKOPEHHOM ABWXXEHUH

Llene paGoTbi: NpoBepHTb THMNOTE3y O NMPAMOI NPONOPLHOHANIbHOCTH

CKOPOCTH TeNna NpoHeHHOMY MyTH NPH PaBHOYCKOPEHHOM [BHXEHHH.

Mpu6opbl W MaTrepuansl: WratHe NabopaTopHbli ¢ Nankoi K MydhToH,

npubop ANs U3yyeHHs OBHKEHUA Tes, NeHTbl U3 MHUIIHMETPOBOH W KOMHUPO-
BasbHOW Bymaru anuHoit 300 MM  WwupuHoii 20 MM.

YkazaHus k pabote

Moetopute no yueBHuky § 8 «llepemellieHe NpU paBHOYCKOPEHHOM
npAMONHHeHHOM aeHxeHUU» W § 9 «CeobGopgHoe nageHHe Teny.

NABOPATOPHBIE PABOTbI

[logcrernue. CerobofHoe nafleHWe — 370 UacCTHblii clydyaid paBHo-
YCKOpPEeHHOro [pveHua. CKopocTb Tena NpH 3TOM MeHSIeTca OT TOUKM
K TOUKe, M e& MOXHO paccuMTaTb no topmyne v = gt. Benuuuny ycko-
peHua ceoBoAHOro nNafeHWsa B faHHOM paboTe MOMHO CUMTaTb PaBHOM
g = 10 m/c: CpaBHuBasi [18 pa3sHbiX TOYeK NPOWMEHHbIH MyTb §
W MIHOBEHHYIO CKOPOCTb U, MOXXHO NOATBEPANTb MW ONPOBEPTHYTb k-
notesy o NpAMOH MPONOPUHOHANLHOCTH CKOPOCTH MpOHAeHHOMY NyTH
NpH pPaBHOYCKOPeHHOM OBWXeHWW. Ecnu 3Ta runotesa sepHa, To pna
BCEX MOMEHTOB BpeMeHH ByfeT BbiNoNHATLCA chopMyna v = k - s, rie
k — nocrosHHas BefMUMHA.

OsHakoMbTeCh C NPUBOPOM ANA H3YUeHHSA [OBHXEHWS Ten (puc. 2).
Menob 7 c ycTaHOBNEHHbIM Ha HEM BH-
6patopoM 2 ykpennéH BepTHKaNbHO B
nanke wratiea 8. K rpyay 4 npukpenne-
Hbl ABe ByMadkHble NeHTbl 5: ofHa — M3
MWNAWMETpOBOI ByMaru, a BTopas — M3
KonupoeanbHoi Bymaru. KonupoBanbHas
6ymara ponkHa BblTb CBEpXY, Kpacawed
CTOPOHOW KacaTbC MWIMMETPOBOH Oy-
Mard. JleHTbl BMeCTe C BHUCALLHUM Ha HHX
Tpy3oM y[epHBaloTcA Ha >xénobe 3a-
>umom 6. lMopemkHaa uyactb 3 subpa-
Topa (KOTOpPbIH BKIOYAETCA 3apaHee
KHOMKO#H 7) konebnetca, oCTaBNAs MeTKH
Ha [BMXYLLEeHCA MMMO Heé NeHTe uepes
npoMexyTku Bpemenu T'= 0,02 c. Pue. 2

Ecnu oTnyctutb 3akuM, TO rpy3 BMecTe

¢ ByMadKHbIMK neHTamM ByfeT coBepluaTth NafeHHe, 61M3koe K cBOBOL-
HOMY, NPH 3TOM Ha MMIMMETPOBOK Gymare GyayT OTNeyaTbiBaTbcA MeT-
KH, pa3penéHHble OfMHaKOBbIMKH NpoMexyTkam1 BpeMeHH T'. Mamepus
paccrosiHre Mexly HyneBoi H Niobol Apyrod MeTKoH, MOXHO onpefe-
NWTb, Kakoii MyTb 8 npolwén rpys 3a epema ¢ = nT, rje n — uWcno
WHTEPBANIOB MeX[y YKa3aHHbIMH MeTKaMu.

NABOPATOPHbBIE PABOTBI
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JlaGoparopuaa pa6oTa Nt 4

M3YYEHUE 3AKOHA COXPAHEHWA 3HEPTHH

Llens pa6oTbi: 3KcnepHMeHTaNbHO NPOBEPHTL [OCTOBEPHOCTb 3AKOHA
COXpaHeHHA MexaHWUecKoH 3HeprM.
Mpu6opbl M MaTepHanbl: W3OTHYTBIA >KENOO, MeTaN/MYEeCKHH LapHK,

Maru, HHHGﬁKa, H3MepHTesNbHad neHTa.

YkazaHusa k pabote

1. [oetopute no yuebHuky § 19 «lloTeHUManbHan U KMHETHUECKAn SHeprUa»
H § 20 ¢3aKoH nNpeBpalleHHs 1 COXpaHEeHWA MeXaHHUEeCKOH SHEpruU».

2. PaccMOTpHM [BHXKeHHe LWapHKa,
CKaTHBLLUErocs no >k&noby W peu-
sylerocs no napaBone nocne or-
pbiBa oT xénoba (puc. 4).
Mcnonbays 3akoH  coXpaHeHMs
3HEPrHM, MOXHO 3anMcaTb;

mgh = % 2gh = 2

2 2
_l,_|2H.,_;| 8. 2=z_g-2 hzl_g-
uf?t_\} T2 T2H o

4hH =1%1=2VhH.
l
vhH

HEHWA MeXaHWYecKoH 3Heprvv BbINONMHAESTCA. B p,erlCTBMTeﬂbHOCTM e

Takum o6pazoM, ecnu BblpaXKeHHe =2 WCTHHHO, TO 3aKOH coXpa-

3ynbrar 6}'HQT HeCKOJIbKO OTNHYaTbCA OT YKa3aHHOro no pagy npuyuH.

JNABOPATOPHbBIE PABOTbI

CobepuTe ycTaHOBKY No pUCyHKY 5. YuacTok »@noba, re Nexwur Lwa-
PHK, PacnofioXuTe ropu3oHTanbHo. OpHeHTHpYHTeCh Ha ropU3OHTasb-
Hble IMHMKM KabuHeTa.

Puc. 5

Mom HWXHHMM KOHUOM >kénoba nonoxure nMCT Bymard, OTMeTb-
Te Touky O COMACHO PHCYHKY, 3achMKCHPYHTe NIHCT, HanpuMep KHH-
roi. Monoxute WapWK Ha BepxHIOIO 4acTb énoba U OTNyCTHTe ero.
3ameTbTe MecTo Ha cTone, Kyfa ynan LWapHK, H NonoxuTe Typa Genbii
NWCT Bymaru, cBepxy — JIACT KOMHpOBanbHOW Gymark UépHOM cTopo-
HOW BHM3. 3atHKCHPYHTE 3TH JIMCTbI, HANPHUMEP KHHIOH.

C nomolLplo ABYX /IHHEEeK onpegesiTe BbicoTy »énoba h (cm. puc. 4),
pezynbtar 3anuwuTe B Tabnuuy. B onbitax Ne 1 u Ne 2 BbicoTa sénoba
h He meHgeTCA.

Monowure lWapHK Ha BepxHIOIO YacTb Jkénoba M OTNYCTMTe ero.
MoeTopuTe oONMbIT HeckoNbko pa3. AKKYpPaTHO CHMUMWTe  JIACT
KOMHpoBanbHOW Bymaru, He fBWras Genblid JIMCT CO cnefaMu NafeHun
wapHka. Hakgute cnep wapHka nocepefgHHe OCTafibHbIX H M3MepbTe
paccTosiHHe oT Hero Ao Toukd O, pesynetar [ 3anuwute B Tabnuuy.
WMamepbTe W 3anvwKTe B Tabauuy BbicoTy énoba H Haj cronom, He
cnyTaiTe eé c BbicoToi h (cMm. puc. 4).

NABOPATOPHBIE PABOTbI
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7. TNokpytute pyuky reHepatopa. O6patuTe BHMMaHHe, B KaKWX Npefenax
MeHSAeTCA CWMla ToKa. 3anuiLuTe pe3ynstaT HabmoaeHHA.

TR MoeTopHTe 3KCNEPUMEHT, YBE/MUMB CKOPOCTb BPALLEHWS PYUKM reHe-
patopa. OBpaTtuTe BHMMaHWe, B KakuX Npefienax MeHfeTcs chna Toka.
3anuiunte pesynstat HabnoaeHUs.

9. [lo peaynsratam HabniofeHuid cpenaiite eeiBoppl 0 paboTe reHepatopa:
a) KakoW TOK (MOCTOAHHBIW WAW NepeMeHHbIiH) NPOU3BOAWT reHepaTop;
6) uTo W3MeHAeTCA B reHepaTope NpH YCKOPEHHWH BPaLLeHHA PYukH;
B) UTO MPOWCXOJHT C TOKOM NPH YCKOPEHHWH BPAaLLEeHHA PYuKH reHepa-
Topa.

JlaGopaTopuas pa6ora Nt 9

HABNMIOAEHUE AUCMEPCHUU CBETA
NPU NPOXOXAEHWUH EF0 CKBO3b
TPEXTPAHHYIO MPU3MY

Llene paGotbi: HaGmopaTe QUCMEpPCHIO CBETA W ONpefe/1Tb IKCMepH-
MEeHTa/lbHO, KaKas uacTb CMeKTpa, KpacHas WK (hHOseToBasl, OTKJIOHAETCS
OT NepBoHAUYa/ILHOMO HanpaeeHHs B Gonblueii cTeneHH.

MpuGopbl ¥ MaTepHanbl: UCTOUHWK TOKA, PEOCTaT, JIAMIOUKA, COelu-
HWTeNlbHble MPOBOAA, KoY, TPEXIPaHHas NpH3Ma (MOXHO HWCMO/b30BaTb
nnockonapannenbHylo NNacTHHY M3 TJIeKCHInaca), aKpaH CO LUesblo, JIUCT

Genoi Bymaru.
H,DHMEIJGHUE. 3IOCHEPMMEHTHJ1I:HOE 3aflaHde NpOBOOMTCA B 3aTeMHEHHOM KabuHe-
Te. MenatensHo WCNONBL3OBATL NPHU3IMBbI Gq).ﬂHHT& H «KpOH».

YkazaHua k pabore

1. [oetopute no yuyebuuky §50 «[lokazatenb npenomneHus. [ucnepcus
ceeTan».

2. CoGepuTe 3MeKTPHUECKYIO LieNb, COSMHHB NOCNeOBATENbHO HCTOYHWK
TOKa, Namnouky, peocTtart, kmod. Hapucyiite cxeMy 3Toi aneKTpHueckoM

Lenu.

NABOPATOPHEIE PABOThI

Ha pa6ouem cTone pacnonoure 3kpaH, HaNpoTHB ero Weiu — am-
nouky. 3aMKHWTe LUenb, OTPeryupyiiTe pPeocTatoM KOMGOPTHYIO
APKOCTb NIAMMOUKH.

YeTaHoBHTE 33 3KPaHOM TPEXTPaHHYK NPU3MY TakuM oBpa3oM, yTobbl
Nyy cBeTa, NpOLIeAWHi CKBO3b WeNb, Nafan Ha npuamy. 3a npuamMoi
pacnonoxwre nuct Genoit Gymard, cnerka sarHWTe BBepX ero Npasblid
Kpai. Ha HEM Bbl MOKeTe YBUIETb LBeTHOH cnekTp. Ecnu cnektp He Bu-
IeH, c/ierka NnoBepHUTe MPpU3My, UTOGbl H3MeHWTb Yron NafeHWa Jyua
Ha Heé.

Puc. 12

3anuwmnTe NOPAKOK CNeJoBaHKA LBETOB CMeKTpa, KOTOpble Bbl BUOHMTE.

BH1MaTenbHO paccMOTpHTe NOMYYMBLUYIOCA YCTAHOBKY M LBETHOM
cnekTp. OnpepenuTe, Kak1e yud CNeKTpa, KpacHble HIH hHONETOBbIe,
OTKNOHAIOTCA OT NEepBROHAYANBHOMO HAmNpaBneHWs B GOMblUeH CTeneHH.
Peaynbrat HabniofleHus 3anuiunTe.

CpenaiiTe BblBOJ © TOM, ANA KaKOW YACTH CNeKTpa, KPacHOW MW chHo-
NeTOBOK, NOKa3arte/lb Npe/ioMIeHHs BelLecTBa NPU3Mbl HoNblue.

Ecnu B paBoTe Bbl MCNOMB20OBANM NPHUIMY «DUHTS, 3aMeHUTe ed Ha
NpH3My «KpoH», NM6o Haobopor. CpaeHWTe HabniofaeMble CNEKTPbl.
OnpefienyTe, ueM OHW paznuualoTCa.

370 3ajjaHWe Haflo BbINONHATL B KabuHeTe Ge3 3aTeMHeHWs MK C BKJTIO-
YEHHBbIM BEPXHWM OCBelleHHeM. BosbMuTe cMapTdoH ¢ doTokamepoi,
BKnioudTe eé. [lomecTuTe nepefl OOLEKTMBOM KaMepbl CTEKNAHHYIO

NABOPATOPHBIE PABOThI




N3meHeHNns B nabopaTopHou paboTe
«N3mepeHune pagnaynoHHOro poHa fo3nNMeTPoOM»

thoH

PapuauMoHHLIKH

pSvik

Puc. 14:
a) 1 — upeTHOW 3KpaH;
2 — KHOMKa MepeMelleHHs Kypcopa BBepx;

3 — KHOMKa nepeMeLLeHUs Kypcopa BHH3;

4 — KHONKA BKNIOYEHWA /BbiKIOUYEHHs npubopa;
5 — nopr minickUSB pna nopsapsapku
AKKYMYNATOPOB  OT  KOMMbiOTepa WAM  OT
CMeUWanbHoro CeTeBOr0 WCTOUHMKA MUTaHMA C
HanpsxeHueMm 5 BoneT;

6 — orcek ana Garapeek;

6) 7 — 3enBublii  upeT cTonfBMKAa  nokasbiBaer
FOTOBHOCTb Pe3yNLTaToR M3MepeHWd NpUBAH3UTeNbHO
uepes 10 cexkyHp;

8 — uem pbllle TOUHOCTb HM3MEpeHHH, TeM Bbille
MWENTBIA CTONBHK;

9 — e[MHHLbI U3MEepPeHHKS;

10 — ypoBeHb  PaMOAKTUBHOCTH  MOKA3bIBAIOT
KPYNHble UMPbI B LEHTPE 3KPaHa;

11 — WHOMKATOP  MPMCYTCTBMA  pagMalMOHHbIX
YACTHLE: eClIH WHOMKATOP MMraeT ENTbIM W KPacHbIM
LBETOM, TO UACTML MHOTrO, €CNM MHMraeT >XENTbiM
LBETOM, TO YacTHLL Mano;

12 — nopor 6e3onacHoro YpoBHA pagMaLilu;

13 — coobleHMe © COCTOAHMM PaJMaLMOHHOTO
thoHa:

— ecnu pafiMalKoHHbli thoH MeHble 0,3 Mk3B,/u, TO
NOABNAETCA HAANKCh 3eNéHbiM upetom: «B HOPMEs»;
— ec/M PanHaLMOHHBIH choH cocTaenser
0,4—1,2 Mk3e/u, TO NOABNAETCA HALMMCh MENTbIM
LBETOM: « »;

— ec/i paHalMoHHbIA choH npebiwaet 1,2 Mk3e /v,
TO MNOABNAETCS  HAANWCb  KPAacHbIM  LBETOM:
«OMACHbIH».

JNIABOPATOPHBIE PABOTbI

Biniouute npubop. [na atoro Ha)kMHTe W yhepikupaTe kHonky 4 no
BK/IIOUEHHA 3KpaHa (NoABNAETCA NOACBeTKA 3KpaHa), nocne 3Toro or-
nyctute kHonky 4. Mocne eknoueHMa NpUBop aBTOMATHUECKH BXOAMT B
pexkuM ¢«Mamepenune» (puc. 15) M HauMHaeT U3MepATb PaAHOAKTHBHbIN
hOH.

Uepez 10 cekyH§ Ha 3KpaHe MOSABNAETCA pe3yNbTaT W3MepeHHid
(puc. 14, &).

3anuwmTe nokasaHue npubopa B Tabnuuy.

MamepbTe paguauuonHblii toH npegMetoB. [lna 3toro nogHecute
npubop cTopoHOM ¢ nepdiopauuell K npefMeTy W W3MepbTe pagHa-
LHOHHbIH (POH Kak MOXHO Onue K npef-
meTy. CpaBHWTe nonyyeHHble NOKa3aHWA C
YpOBHeM pafHauHoHHOro (hoHa, MoJsyyeH- MeHio

HeiM B n. 3. Pa3sHuua W3MepeHWH W ecTb Wameperine
DONOMHHUTE/IbHBIA  paMalMOHHbIA  hOH  oOT Mouck
npegmerta.

HakonnenHas gosa
Hacrpowku

WMamepbTe ypoBeHb papgHOAKTHBHOCTH BOAbI.
Lina 3Toro nogepskute AO3MMeTP nepchopHpo- I
BaHHOM CTOPOHOM Hal, OTKPbITOW NOBEPXHO- [ a | OK | v |
CTbIO XKHKOCTH. Puc. 15

Boiknmounte npuGop. [OnA 3T0ro HaKMMTe W
yIepuealite KHOMKY 4 [0 MOABNEHWA HA KPaHe JIOroTHNa KOMMaHWH.
Mocne storo oTnycTUTe KHOMKY 4.

Bce pesynbrarthl H3MepeHHid 3aHecHTe B TaBnMLY.

O6bekr MokazaHue gosumerpa, MK3B /4

Bosgyx

KameHb

Kepamuyeckuit npegmert

DpykT

Boga

NABOPATOPHbIE PABOTbI
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MeToanueckme nocobuma NagatenbctBo «3IK3AMEH»
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< oroce VMK

0. U. lpomuesa

METO/ZJMYECKOE
= MNOCOBMUE
o PUSUKE

K yue6Huky A. B. MNepbiwknHa
«®usuka. 7 knacc»

B YMK Tak >ke BXxoadar:
» paboune TeTpagu,

¢

WA |

N

ST

orocs  JMK

0. WU. Tpomuesa

| oroce VMK

) 0. U. Tpomuesa

METOAUYECKOE * METOAMYECKOE
NOCOBHE ' 5 MOCOBME
o ®UBUKE ¥ no ®UBUKE

K yue6Huky A. B. MepbikuHa
«®u3uka. 8 knacc»

Y K yue6Huky A. B. MepbiwkuHa
«®Pu3uka. 9 knace»

» cbopHuk 3agay no dusnke 7-9 knacceol (A. B. lNepbiwknH),

e TeTpaau ans nabopatopHbix pabdorT,
» TecTbl No pusmke (A. B. HeboTapesa),

* KOHTPOSibHbIE U camocTosiTeNbHble paboTbl Nno dusuke (O. . N'pomuesa),

« cOOpHUK 3aaa4, OPUEHTUPOBAHHbIN Ha pa3BUTUE PYHKLMOHANbHOW rPaMOTHOCTU, 3 YPOBHS CITOXHOCTW 3a4ad (Ha canTe

nspatenoctea « AKBAMEH» moxHo OyaeT ckayaTtb 6ecnnaTtHo B mapte 2021 r.).
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IK3AMEH

dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)

1 CTpyKTypa u cogep>XaHme 3P0y
NONTHOCTbLIO COBMagaeT Cc NneyaTHON Bepcven

AnekTpoHHas dopMa yuebHHKa

AnekTpoHHas ¢opma yuebHHKa
DrOC ™ &
D A.B.Ilepsimkus <

AnekTpoHHas hopMa yuebHuKa

D A.B.Ilepsrukus

CDI/IBMKa

D A.B.Ilepsimkus

(DI/IBI/IKa

CootBeTtcTBMe TpeboBaHVaM nprkaza MUHIMPOCBELLEHWA Poccrn o1 18.12.2019 1. Ne 695
«0O6 yTBEepxaeHunmn MNMopsagka popMmpoBaHna pesepasbHOro rnepeyHs y4ebHKoB»



1

H3damenscmeo

IK3AMEH

CTpyKTypa u cogep>XaHme 3P0y
NONTHOCTbLIO COBMagaeT Cc NneyaTHON Bepcven

rMABA 1

TEMNNOBbLIE ABJIEHUA _E=

§1 TermmoBoe JEHIMKEeHHE

WMz kypca cuzuku 7 KNacca Bbl 3HAETE, UTO BCE TENa COCTOAT
Mz monekyn, kotopbie BecnpepbisHo OBiiyTca. OQHUM M3 goKa-
3aTeNIbCTE 3TOMO  ABMXKEHHMS SBAAETCH OPOYHOBCKOE OBHM>KEHHE.
Ha pucyrke 1.1 nokasaHbl TPAEKTOPHM ABWMKEHHA HECKO/BLKMX
6POYHOBCKMX HYACTHL B BOME, YBE/NHYEHHbIE B MU/I/IMOHbI pa3.

TPaeKTopuH HMEIOT TaKylo CNoMKHYIo (bopMy NOTOMY, 4TO,
KaK Bbl y)Ke IHAETe, MONEKYNbl >XMAKOCTH BecnpepbiBHO TON-
KaloT M yAapsioT GPOYHOBCKYIO YacTHUY. TPaeKTOopMA Kaskaon
MONeKy/bl TAKKe HMEeeT CAOXKHYIO (DOPMY M3-3a HenpepbIBHBbIX
CTO/IKHOBEHHUH € APYIHMH MOMEKYNaMKU H CO CTEHKaMH CoCyaa.
JBuiKeHWe Beex BMECTE B3ATbIX MoNeKkyn — ewé Bonee cnox-
Hoe, Beab, Hanpumep, B 1 cm’® Boawl copepskutca 3,3 - 1072
monekyn. M BCe 3TM MUPUALLI MONEKYN ABMKYTCS B PAIHBIX Ha-
npaenennax ¢ GoblIOH CKOPOCTBIO, CTANIKMBAIOTCA C ARYTHMH
MOMEKYyNaMH, €O CTeHKaMH COCYyNa, MEHAIOT CBOIO CKOPOGTb,

Puc. 1.1. TpaeKTopHi nBiKeHHA BPOYHOBCKHX HACTHL B BOAE

4To BCe cOBbLITMS COBEPLIAIOTCH B NPOCTPAHCTBE M BO BPEMEHW. JTO IHAMMT,
uTo BCAKOe coBbITHE NPOMCXOAWT rae-To u korga-ro. lNostomy, ans Toro uto-
6b1 MayuaTs cOBbITHE, HALO 3HATL, [OS M KOMOA OHO MPOHCXOAMIIO.

Tak, KOpuit Anexceeenu larapuH craprosBan c kocmogpoma bafikonyp
12 anpensa 1961 roga B 9 yacos yTpa. 3THMH AaHHbIMH TOYHO ONPefeneHo
coBbiTHe, cocTosilLEee B TOM, YTO MEPBbIA YeOBEK OTNPABHIICA B NEPBOE KOC-
MUYECKOE NYTELECTBHE.

YT B dhHIHKe NOHHMAIOT NOA CACBAMK «hHIHIECKOe Teno»?
2. UYro masbisaioT sewectsom? [MpusegyTe NpuMeps! chHaMuecKIx
Ten v BelecTs.

(o

B uEM CXOACTBO W OTMMUHe Ten, H30BPasKEHHDIX Ha pHCYHKe 32
4. B uBM CXOOCTEC M OTMuMe Ten, HIOBPaNEHHDIX Ha pucyHke 47

§3 HabGamoageHHTS U ONBITEI

Kasknpiit 3aHaeT, yto nén B TENAOM nNo-
MellleHUM TaeT, BO4a Ha MOpO3e 3amepa3aer,
MarHuT MPUTArMBaET >XenesHbie nNpeaMeTsbl
u T. A. OTKkyna NOABHMIMCE ¥ HAC 3TH 2HAHMAT
KoHe4HO, MHOTOMY Mbl HAYYUMIMCL Y OPYTHX
nopeil, HO MHOTHe 3HaHuA NoBbITel HaMKM
M3 cobcTBeHHbIx HaGnoaenwii. Tak, Hanpu-
Mep, Kaykaplii M3 Hac Habniogan, YTo Huuem
He yaepXkvBaeMble Tena NagaroT Ha 3eMUIo.
MmenHo Bnaropapsa HabnopeHWAaM Hakonu-
NHUCh MHOTHE 3HAHMA O NpHpoLe.

YuEHble Toxke O06bIBAIOT 3HAHUA M3 Ha- Muaanckan Gawnsa,
6nofeHnii. Kpome Toro, oHM npogensisaioTt na KOTOPOH, no Jerenne,

G - P » Pon Manuneli NPOBOAMN thK3HUECKUE
CneuHnasibHble ONBITHI WM IKCNEPHMEHTBI. 3KCMEPHMEHTDI
Hayunble oneimel Bcerna cragat obaymaHHO, © Naparoumi Tenamu

dusnka 7, 8, 9. A.B. MNepbILLKMH [ DneKTPoHHasa popma yuebHuKa (3DPY

MMABA 3

QNEKTPOMAIHHUTHOE
NMONE

u IJNIEKTPOMAITHUTHBLIE
BOJIHbI

§ 36 Mar=guTHOeEe MoJjie

B BOCbMOM Klacce Bbl O3HAKOMM/IMCb C TaKUM SIBNIEHUEM, Kak
MarHuTHOe nosne. Bbl yaHanu, yto BCloAy, e eCTb 3/1eKTPHYECKHI
TOK, CylwlecTByeT U MarHuTHoe none. INeKTPHUYECKUH TOK M mar-
HUTHOE MOoJie HEOTAENUMbI APYT OT ApYra.

lpacbmuyecku MarHUTHOe nosie M306parkaloT C MNOMOLLbIO
MarHMTHbIX AKHKIA. HanomHum, yto

MarHMTHBIMMU NUHUAMMU, WAM  TUHUAMH
MarHUMTHOrO MNONSsA, Ha3biBAIOT J/IMHWW, BAONDb
KOTOPbIX B MAarHUTHOM MoOJie PAaCMoNaraioTcs OocH
ManeHbKUX MarHUTHbBIX CTPENOK.

Ceaepnble KOHLUbl TAKMX CTpe/iIOK MOoKa3blBaloT HanpaseHue
MarHMTHOro nons.

Ha pucytke 3.1 nzobpaske-
Hbl MAarHWTHbIE JIMHWUM, «HapPW-
COBaHHbIE»  METANIMHECKHMH
onuaKamu, BOKpPYr npsmMmoro
nposogHMKa C TOKOM (MHOrAa
AONA KPAaTKOCTHU TFOBOPAT «nNps-
MOro ToKa»). 3TO 3aMKHy-

Puc. 3.1. Kapmuna
NMHMIA MarHUTHOTO Nons
nposoaHuk. Llenoukn onunok npsAMoro Toka

Tble KpuBble, OXBaTbliBaloUeE

CooTBeTcTBUE TpeboBaHMAM nprkasa MAHMPOCBELLEHWA Poccum o1 18.12.2019 1. Ne 695
«0O6 yTBepXAeHUM Mopaaka popMmnpoBaHUA degepasibHOro rnepeyHs y4ebHMKoB»
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dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)

DY coaep>XUT BCe MANIOCTPaun ne4yaTtHON popMbl
C BO3MOXKHOCTbIO OTO6pa)keHNA «HA BeCb 3KPAH»

E‘i SNeKTPOHHbBIA yuebHUK Dusuka. 7 Knacc — O >

BBEOEHUWE @
§ 3 HabnogeHus n onbiTbl

-. 5. NusaHckaa GawHs,
Ha KOTOpoOM, No nereHae,
lanvnen npoeogun cpusmnyeckue
3KCNepUMEHTbI
C najamloummMmn Tenamu

1B a := = /20 < >

CooTtBeTcTBMEe TpeboBaHMAM npukasa MHIMPOCBELWEHWA Poccn o1 18.12.2019 r. Ne 695
«O6 yTBepxaeHUM MNopsaaka popMmpoBaHUA desepasibHOro nepeyHs y4yeoHKoOB»



dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)
Copep>XuUT negarornyeckyn 060CHoBaHHbIN A1 YCBOEHUA

MaTepuana yuebHuka Habop LNPpPOBbLIX pecypcoB
pas/IM4yHOro TMna:

=

NNNCTPaUnA 3D mogenb 3ajlaHue
cnana-Lioy Tabnnuya TecToBad paboTa
e E2
BMAeO [/ aHMMaums NHTEPaKTUBHAA MoAeNb nabopatopHoe 3ajaHue

CooTtBeTcTBME TpeboBaHMAM npukasa MHIMPOCBELWEHWA Poccn o1 18.12.2019 r. Ne 695
«O6 yTBepxaeHUM MNopsaaka popMmpoBaHUA desepasibHOro nepeyHs y4yeoHKoOB»



dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)
HanonHeHue undpoBbLIMU pecypcamMm

I T W T T T
UnniocTpaums 16 23 56 95
3D mogenb 1 18 8 27
Cnaiig-wioy 39 45 27 111
Ta6nuua 14 15 23 52
Bugeo / AHUMaLms 76 212 188 476
Moaenb 7 53 30 90

3agaHue 184 153 142 479
TecToBas pa6ota - 8 10 18

JlabopaTopHoe 3agaHue 13 6 8 27
NTOrO: 334 510 437 1375
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dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)

4 CucTtemMHble Tpeb6oBaHUSA

PYHKLMOHMPYET Ha YCTPOMCTBAX NoNib30oBaTeneun 6e3 noaxk/loueHus
K rno6asibHoOu ceTw.

MWHNMaNbHbIE CUCTEMHbIE TPE60BAHUA:

 OC Microsoft® Windows® 7 v BblLUe,
macOS® Leopard® v 60nee no3gHMe
Bepcumn, Android® 4.1.1 n BblLLe

« [lpoueccop c yactoton He meHee 11T,
 1TBbonepaTMBHON NaMATA
« 1B cBO60OAHOrO MEeCTa Ha XXeCcTKOM AuncKe

Windows® Android®
CooTtBeTcTBME TpeboBaHMAM npukasa MHIMPOCBELWEHWA Poccn o1 18.12.2019 r. Ne 695
«O6 yTBepxaeHUn lNopsagka popMmnpoBaHmsa peaepasibHOro nepeyHs yuyebHKOB»



HoBas nuHenka y4yebHmnKoB rno dounsnke ana 7, 8, 9 knaccos A.B. lNepbllwKknHa

© OO0 "spaTenbctBo "OK3AMEH"
Poccusa, 107045, r. MockBa, JlykoB nepeynok, 4. 8
TenedoH/dakc: +7 (495) 641-00-30
Www.examen.biz
e-mail: info@examen.biz

C Bonpocamu rno 3akyrnkam KoOMrrekra HoBbIX y4ebHMKoB no dunanke A.B. lNepbillkmHa
obpauwaTbes K MupowiHnyeHko Cepreto ['eoprmesunyy
anpekTop no pabote ¢ permnoHamm OO0 «N30aTenbCTBO «OK3aMEH»
Ten.:+7(926)557-15-84
e-mail: miroshnichenko@examen.biz

AreKmpoHHyo chopmy Kaxxooe2o y4ebHuka moxxHo BECTITIATHO ckabYamb o ccbirikam
http://examen-media.ru/
http://www.examen.biz/
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YBEJTMYEHWUE n3obpa>keHA CTpaHULbI

[S 2NEKTPOHHBIA yueBHWK. QWM3KMKa. 7 Knacc

rMABA 2. BBAMMOJOEWCTBUWE TEN

§ 17 CkopocTb. EAnHMLbI cKOpoCcTH

SnexTpoHHbId yuebHk. DGusmka. 7 kKnace

é?_ ABA B3A o

2 BIMOnEHCTENE s _ 440 km

—
U —
CKOPOCTb TeNa MMEeT He ToNbKo y, HO 1

= 88 k™M /u.

Hue. Hanpumep, UToBbl NOHATS, Mie HAXOAMTCA uepea 3 uaca nonéta asua-

naiiHep, BbneTeslHil W2 MOCKELI, HALO 3HATL HE TOMLKO UEMy DaBHA ery t ""l
CKOPOCTb, HO M Kak OHa HanpaBneHa. 37O 3HAUMT, YTO CKOPOCTL — egAfi-
W umna sexropuas, o603HauaeTcs oHa Gykeoit U co cTpenoukoit Hasegff. Ha
p e (puc. 2.8).
A kak onpeaenuts pocts He-
. 2 v paBHOMEpPHOro NBWNeMA, Benb OHa
}/:() G HenoctosnHa?
S Ons  xapa MCTMKH  HepaBHO-

meproro asupims Ha KaKoM-HHGYAL / bt
i Yoacme A swosc . nowaree 1/ 4 AB1A€TCA cpeoHen CKOPOCTbKO HeE
. fmotoum  npumep.  JlomycTum,
%\”- paccrostne  or  Mockast no
wkiero Hosropona (440 km) noesn

2n ot S T 4 MockBa—Hu>xkHuM Hoeropopn. Yrof
TR MEPHOro ABU>XEHWSA, HaO0 BeCb NpPOoM,
A ¢ e ABUXKEHU A

et na yuactke Mockea—Hikruii Hoeropoa. Uto6bi naiiti cpeatiolo
P

Ha#o Bech NPORACHHDI NyTL pazae-
NMTL Ha BCE BPeMsl ABMIKEHHS:

S
52 v =_.

|

|

|

<
T
~

B0 < >

PYHKUMOHAIbHbIE BO3MOXHOCTV Npn paboTe ¢ SPY
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SAKNTAAKW Ha cTpaHMLUax

SKIAMEH dusuka 7, 8, 9. A.B. MepbIwKnH [ dnekTpoHHas popma yuebHuka (3PY)

(28 2nextpornbii yuebHmk. Dusmka. 7 Knacc — ] <
IMABA 2. BBAMMOOEWCTBWE TEN
§ 17 CropocTb. EAMHMLBI cKOpOoCTH

CKOPOCTS Tena HMEeT He ToMbKo y, HO -
Hue. Hanpumep, YToSbl MOHATS, e HAXOAHTCA Yepes 3 uaca No/ETa aBHa-
naiinep, BeineTeBwHit 3 MocKEb!, HARO 3HATL HE TOMLKO UeMy paBHa ero
CKOPOCTB, HO M Kak OHa HanpassieHa. 3TC 3HAUMT, UTO CKOPOCTL — Be/H-
uMHa BEKTOpHaR, CBO3HAUAETCH OHA BYKBOH U CO CTpenoukoi Hasepxy. Ha
PHCYHKaX CKOPOCTL 0BO3HauaeTcs CTpenkamh (puc. 2.8).

A KaKk OMPEAENMTb CHOPOCTL He-
PaBHOMEPHOTO ABMEHMA, Bedb oHa
nenoctonnna?

[lnn  xapakTepucTHKM  HepaBHO-

MEpHOTO ABMMEHMA Ha KaKoM-HWEYAL
BaoaqTCH NoHATHE

&gu_—— yuacTke  nyTM
U Paccmotpum  npumep.  lonycrim,
%\s ytTo paccTosHHe oOT MockeBbl Ao

Hixnero Hosropoaa (440 km) noesg
Puc. 2.8. CKOPOCTS Ha PHCYHIGX npowén 3a 5 u. [lewienue noespa Ha
noKasmiBaIOT CTpentami C
BCEM MyTH BB110 ABHO HepaBHOMepHOE:
OH TO YCKOPAN MBMMEHME, TO 3AMEANAN W AXKE OCTAHABNHBANCA Ha MPO-
MeXyTOUHbIX CTanumax. Ho ecnn b nyTs & 440 kM noesa npowén 3a 5 u,
6bina Goi:

PYHKUMOHAIbHbIE BO3MOXHOCTV Npn paboTe ¢ SPY

[E SNEeKTPOHHBIA YyY4ebHMK QM3KKa. 7 Knacc

E 3aknagku h

BBEOEHWE § 2 HekoTopblie dhnsnyeckme TepmMuHbI CHI S
BBEOEHWE § 6 ®unauka, TexHuka, npupoga cTp. 15
MABA 1. NMEPBOHAYAJIbHBIE CBEOEHWMA O CTPO... cTp. 38

rMABA 2. BBAMMO/JOEWUCTBWE TEJ1 § 17 CKOpOCTb. ... CTp. 52

38 Ll

O
X

g

=

=]

=]

=]

< >
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dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)
SAMETKW K pparmeHTamM TeKCTa Ha CTpaHULaX

[24 2nexTpoHHbIA yueBhmuk. Dusmka. 7 Knace — O =

g} 3ameTkn € G o

[ZR 3nexTporHbIv yuebHMK. Dusmka, 7 kKnacc - [m] ¢ o
BBEJEHUE 3amMeTKKM Ha cTpaHuue 3 wr

§ 1 Yto usyvaet pusuka |

dpasza B TekcTe: Mayyas MuaMeHeHUs, npoucxogsume B Nnpupoae, yd4éHble ycTaHo...
KommeHTapuia: HTo 3aKOHOMEpHO

®paza B TekcTe: PM3MKa — ogHa U3 Hayk O Npupoge.

KommeHTapuin: YTo Takoe dusmka

§1 Yro mayuaer pusMKa

Bosayx, BOAa, 36MAA, NIOAM, PACTEHUS, SKHBOTHBIS, MNAHETbI, @

Conmue, 3883abI — BECH OKPYKAIOWMI HAC MATEPHANBHBIN MUP
Ha3biBaeTCA MPHPOROH.

Mpupona  cywecreosana
 Toraa, Koraa He BbINO euys
uenosexa. Owa Haxoautcs
B HENPEPBIBHOM M3IMEHEHMM:
RBWKYTCR nAaHeTbl W 38d3-
Rbl, peku  mMewsior  pycna,
cHer Becwoii Taer, pactenus
W KHBOTHBIE PACTYT M padsn-
saloTes.

Cmena M 1 HouM
& pesynstare spawenna 3emnn

Nayuan e yudnbie
YCTAHOBMAM, UTO OHM HE CRYUaliHbi, A NPOMCXOAAT B TecHOM
COAIN OAHO C APYIHM — SAKOHOMEPHO, T. ©. CYULECTRYeT Ka-
Kan-HuByab npuumHa Aenenns. Hanpumep, npuumkoil nanenms
na 3emmio ux
3emniii; CMeMa AHA W HOUM Ha 3eMAe OGBACHAGTCA BPALLEHHEM
3emnu sokpyr cBoeit ocw (pHc. 1); OAHA M3 NPUUMH BOIHMKHOBE-
HUA BETPA — HEPABHOMEPHOE HarpeBaHHe BOIAYXA.
[ronbaosarafdanafiyxagmonen

@u3anka — OAHA M3 HAYK O NPHPOAe.

3amMeTkun Ha cTpaHuue

PYHKUMOHAIbHbIE BO3MOXHOCTV Npn paboTe ¢ SPY
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MHTEPAKTBHOE ornaBneHwmue

[5 JNEeKTPOHHBIA yueBHUK. Dusuka. 7 Knacc — O pes
[£3 Dnexrportibii yueBruk. Dusmka. 7 knacc

@ OIMMABJIEHUE
@ FNABA 2. BBAMMOOEWNCTBUE TEN

§ 17 CkopocTb. EAMHULIbI CKOPOCTH g OrnaesneHue

CKOPOCTB TeNa MMEET He TONBKO UHC/IEHHYIO BEHUMHY, HO W HANPaGie-

Hue. Hanpumep, UTo6b! MOHSTS, e HaXOAMTCS uepe3 3 uaca NONETa asHa- §1  Uro msysaer dmsma

naiinep, sbuneTeBwHit 13 MocKEbl, HAAO 3HaTL HE TONbKO UeMy pasHa ero §2 Hexotopsie huswueckie
CKOPOCTS, HO W KaK OHa HanpaBrieHa. 3TO 3HAUMT, UTO CKOPOCTb — Benk- 53 H

umMHa BerTopHan, 0Bo3HaJaeTCcR oHa GykBoit T co cTpenouroi nasepxy. Ha 54

cropocTs (pHc. 2.8). &5

A KaK OMPEAENHTL CKOPOCTE He- o6

PaBHOMEPHOIO JABMXKEHHA, Bedb OHa I'IO}],BE,;]EM MTC;I'M
P,

k W OnBITHL

Drsnueckre senruntbl. Mamepenne dusnueckmx
TouHocTs W norp b H
b

HenocTosiHHa?

KpHT MbiwneHm
[lns  xapakiepucTuin  HepasHo-

MEPHOTO ABMGKEHNA Ha Kakom-HuGyAL MABA 1. NEPBOHAYAJIbHLIE CBEAEHHWA O CTPOEHHH BELLECTBA

YuacTke  MyTM  BBOAMTCA  MOHATMe
% i LRl §7 C BeliscTea
- §8 Mo

. Paccmotpum  npumep.  [onycrum,
% L paccrostne §9 bBpoyHosckos
§10 Nucbd B rasax, W TBE Tenax

Puc. 2.8. CropocTb Ha pHcyHKax §11 CkopocTe gemxeHHA MONSKYN W TEMNePaTypa Tena
NOKA3BIEAIOT CTPENKAMM F 5§12 B

npuT: M oTT mMonesyn

OH TO YCKOPAN [ABMXEHWe, TO 3aMefUian U fAaKe OCTAHARIMBANCA § 13 ArperatHeie COCTOAHWA BEUWECTBa

ME>KYTOUHBIX CTaHuMax. Ho ecnn Bbl nyTh B 440 KM Noeas Npowe § 14 Pasznnume 8 MONEKYNSPHOM CTROSHWH TEEROBIX TN, MMAKOCTEH M ra3os..

NBMrasicb pagHOMEPHO, TO €ro CKOPOCTb Bbina Hbi: Mg mwotossmamensHeir. «M. B. Nlomonocos o cT BEWESCTEAS
MNOABEAEM UTOMM MABbI 1

PazsnBaem KpHMTHHECKOE MbILNEHK

IMABA 2. B3AMMOJIEACTBUE TEN
5§15 M roe
§16 P oe n oe Asiwe
CKOPOCTL HepagHOMepHOTO nyTs pasne §17 Cropocts. Eammimis: cropocr
NUTb Ha BCE BpEMS ABIOKEHHA: §18 Pacuér nym  ep
§19 Unepumn
§20 Bsawumopeiicsue Ten
§21 Macca tena. Eausmue: maccs:
§22 U maccer. O Maccel Tena Ha Becax
§23 Mnorrocts oewecToa
§24 Pacusr macce! i o6bEMa Tena No €10 MAGTHOCTH
§25 Cuna
§26 Hencrme tarotenms. Cuna Tawectn

vl /2490 < > §27 Cuna ynpyrocma. Jaxos lyxa
238

et /240 < D

PYHKUMOHAIbHbIE BO3MOXHOCTV Npn paboTe ¢ SPY
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dusnka 7, 8, 9. A.B. MNepbILLKMH [ DneKTPoHHasa popma yuebHuKa (3DPY

EbICTPbI MEPEXO/ Ha nto6yto cTpaHULLy

@ INEKTPOHHbIFA YyueBHUK. DM3KMKa. 7 Knacc — O ey
rMABA 3. JABJIEHWE TBEPObIX TEJI, X)KWOKOCTEW N FTA30B
§ 39 JaBneHwne B XKMAKOCTW U rase

(23 2nextponmbii yueBHuK. Dusuka. 7 knace
@ FJ1ABA 2. BBAUMOAEWNCTBUE TES
§ 17 CkopocTb. EAMHULBI CKOpOCTH §39 JdaBaenHe B 'JEHIKOCTH H rase

Ha »MAOkocTH, Kak W Ha Bce Tena Ha 3emne, NelcTByeT CHNa TAXeCTH.

CKOPOCTL TEna MMeeT He TONbKO , HO W 7 . M,
Hue. Hanpumep, utobbl NOHATL, e Haxoautcs uepea 3 uaca nonéra asua- MosToMy Ka(blH CMOH YKHAKOCTH, HANWTOH B COCY[l, CBOWMM BECOM CO3fa-
naiinep, BbineTeBwMit U3 MOCKEBI, HAlO 3HATb He TONLKO UeMy paBHa ero &T paBneHWe Ha ApYyrve cnoM, KoTopoe no 3akoHy lNackans nepepa&tca no

CKOPOCTL, HO W KK OHA HANPABAEHS. ITO JHAUKT, UTO CKOPOCTL — BSAM- eBcemM HanpaeneHnam. CrenoearensHo, BHYTPH >KHAKOCTH CyLLECTBYeT agse-
uMHa BexTopHas, 06o3HauaeTc oHa GyKeoli D cO cTpenouxoi nasepxy. Ha
o6 (prc. 2.8). Hue. B aTom mMoHO y6eauTbes Ha onbiTe.
A KaK onpeaenuTs CKOPOCTH He- B crexnaHHyio TpyOKy, HMr<Hee oTeep-

pa“""“ep"“";’ ABIDKEHNS,; Bent Oul - CTHEe KOTOPOW 3aKPbITO TOHKOH pe3nHOBROH
HenocTonHHa? = - . "
LN XPNCEPHCTHKH.  /HOPABHO= nnéHkol, Hanbém eony. Moo peldctenem peca
pi Ha y. FKMOKOCTH PE3HHOBROE AHO TPYOKH NpoOrHeTca
yaacien, YN SBORMICR, :NoHATMe {pyc. 3.16, a). 3HauuT, Ha AHO neWcCTBYeT
c
Paccmotpum  npumep.  Jlonyctim, CHna AaefeHus BoLbl.
uto  paccrosmue of Mockebl N0 OnbIT NokazeieaeT, uTo, UeM Bbllle cToNB

HwxHero Hosropopa (440 km) noean ) &) BOAbl HAL PEe3WHOBOH MAEHKOHW, TeM Gonblue
i a <
npoustn. a8, > u: dswkeiine noeans, 1 oHa nporubaetca (puc. 3.16, 6). Ho ecakui

BCEM NyTH GbINO ABHO HEPaBHOMEPHOE: Puc. 3.16. Yem Bbie
OH TO YCKOPSAN ABWKEHWE, TO 3AMEANAN W ADKE OCTAHARNMBANCA HA NPO- cTon6 eogol, Tem Gonble paz nocne Toro, Kak pe3HHOBOE OHO npor-
MeXyTOuHbIX ctaHuuax. Ho ecnn 6bi nyts B 440 kM noesa npowén 3a 5 u, nporubaeTcA NnéHka HYNIOCb, BOAa B TPYDKE NPHXOAWT B paBHOBE-
b CTo Guina Ooi: cHe (OCTaHABNWMBAETCA), TaK KakK, KPOME CHUNbl
TAXECTH, Ha BOOY ASWCTRYET CHAa YNpYrocTH

PACTAHYTOH DEIHHOBOH MAEHKH.
B 71OoM, uTo paBneHMe KMOKOCTH Ha
C 88 km/u # CKOPOCTBIO HEPABHOMEPHOTO ABM-

NoBoM ypoBHE O[MHAKOBO BO BCEX Hanpae-

eHua Ha yuacTke Mocksa—HwkHuii Hosropoa. Utobbi HaiiTh cpeaHiolo yp Al pal
#» cropocth ° Hafo seck Npof NeHWAxX, T. €. CBEepXy BHHM3, CHWU3Y BBepx
NUTH Ha BCE BPEMA ABKKEHMS: M cBOKY, MOXHO Taroke yDeQHTbCA Ha OnbiTax.
Onyctum  TpyBky € PEe3MHOBBIM [JHOM,
B KOTOPYIO HanuTa eoga, B Apyroi, Oonee
WHPOKKMIA cocyn, © Bopoi (puc. 3.17). Mwm
Puc. 3.17. MonHoe YEMOMM, UuTO NC Mepe ONyCcKaHus TpyOKM

BoINpAMNEHHE NASHKH e
pe3nHoBaA MNEHKa MNOCTENEHHO  BbLINPAM-
NPOMCXOOMT, KOTHA CUIbI,

neficTRylOWME Ha Hed cRepXy naetca. HacTynaeT nonHoe BbiNpsMAeHue
M CHH3Y, CAHHAKOBbI MAEHKH TOrOa, Kol OBHH BOMAbl B TpyBke

120 Y21 < > Y. o na, Korja yp il py6

1. CKOPOCTb Ha PUCYHKAX
NOKAIBLIBAIOT CTPENKAMK
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MONCK no TeKkcTy

[5 INeKTPOHHBIA yuebHMK DKrsmka. 7 kKnacc

@)

~

Mowuck

[Z3 dnexrponHbif yuebHmk Gusvka. 7 ><J|a — [} = Cbpasa B TekcTe cTpaHuua
MMABA 2. BBAMMOLOEWCTBWE TEJ

§ 17 CkopocTb. EanHMubl ckopocTn

dr3nyecKMMmM BenMUYMHaAMM ABJAKOTCA TakxKe ANMnHa, ninowanb, ... -

CKOPOCTH TENa MMEET He TOSIBKO UMCISHHYIO BENMUHNY, HO M HanpaGae-
Hue. Hanpumep, UToBbl NOHATL, Me HAXOAWTCA uepes 3 uaca MONETa asHa-
naitrep, BouteTeBwMi M3 MOCKBbI, HAAO 3HATL HE TONLKO YeMy pasHa ero
CKOPOCTb, HO M KaK OHa HanpaeneHa. TO IHAUMT, UTO CKOPOCT — BEsk-

v unna sexTophan, oBosnauactcn oHa Gykeoil U co cTpenoukoii naepxy. Ha
PHCYHKaX CKOPOCTb 0B03HAUaETCS CTpenkamu (puc. 2.8).

A Kak ONPERENHTL CHOPOCTH He-

- s v pasiomepworo Asiokenus, seds owa _
b~ HenocToAnHa? B dbm3mnke yacTo He yKaz3bIBaloT, Kakoe Tesio U KakK AelCcTByeT Ha... 72
=3 R Ilnn  XapaKTepUCTMKM  HEpaBHO-

MEPHOTO ABUMEHUS HA KAKOM-HUBYAL
/ﬁg‘n_?_ ydacTke NyTM  BBOAMTICA  MNOHSATHE
M cpeaHeil cropocTH ABMNKEHUA.
~ 5 Paccmotpum  npumep. 4
— uTo  paccrosmue  of

Hwxrero Hoeropopa (440 wm)

Puc. 2.8. Cropocts Ha pucyHKkax
NOKAILIBAOT CTPENKAMMU

B CIJI/ISVII(e 4acTO He YKa3blBakoT, KaKoe Teno U Kak AelUCcTBYyeT Ha...
merkyTouHbIX CTanumsx. Ho ecnu 6bi nymo B 440 km noesn

Cuna — nNnpuymMHa M3MeHeHUs CKOPOCTU ABUXKEHUSA. -

[BUrasch PaBHOMEPHO, TO ero CKOPOCTL 6bina Bbi:
T se - Cuny, Kak no6byo GUandeckyro BennimnHy, MOXXKHO uaMepuTb. MNp...
Cuny, Kak Nobyo GU3NYEcKyo BeNUYMHY, MOXXHO UaMepuTb. MNp...
NMpocneguTe, Kak NeTUT MA-YMK, 6POLLUEHHbIN FTOPU3OHTanbHO (p... -

gl /240 < > NMpocnenuTe, Kak NeTuUT MSA-UYUK, 6pOLUEHHbIM roprU3oHTanbHo (p...

cuna | >
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BEJTIMYEHWE pncyHKOB Ha cTpaHunuax

@ DNeKTPOHHbIA yuebHUK. Ousuka. 7 Knacc —

O
é MABA 2. BBAMMOJOEWCTBWE TEJ] @
7 § 17 CkopocTb. EAUHULIbI CKOPOCTHU

(23 2nexTporHbIi yueBHMK. Duswika. 7 knacc [m] <

rABA 2. BBAMMOLENCTBUE TEJ1
§ 17 CkopocTb. EAnHULIbI CKOPOCTH

apefiopHan, obo3Hauaercsi oHa GyKeo#i U cO CTpenoukoi Hasepxy. Ha
Cytikax cropocTt o6oaHauaetcs cTpenkamu (puc. 2.8).
— — S —
A Kak ONpeaenuTb CKOPOCTb He-
2 v PaBHOMEPHOTO ABWKEHUS, Befb OHA
’/’\/v HenoctonHna?
P SN JIns XapakTepucTUKM  HepaBHO-
MEPHOTO ABMXXEHUS Ha KaKoM-HUOyab

o yuacTie nyr4  BEOmMTCR  nowsTHe
"2{” [ i chanocm

_— Paccmotpum  npumep.  flonyctim,

M"‘ uro  paccrosmme o1  Mockes o

JHwwrero Hosropona (440 km) noesn

npowdn 3a 5 u. flswwenme noeana Ha

wall BCEM NyTH GbIIO SBHO HEpaBHOMEpHOE:
TO YCKOPAN ABMKEHHE, TO 3aMEANAN M AaKE OCTAHABNWBANCA HA NPO-

Pic. 2.8. CKOPOCTb Ha PHCYHKaX
NOKAILIBAIOT CTPENKAMM
— o —

© AU~
>enns Ha yuactke Mockaa—HRMgi Horropoa. Utobm maittn cpeamioio
[0 Bech NPOHACHHDI NyTh pasne-

NUTH Ha BCE BPEeMSI ABMIKEHMUS:

Puc. 2.8. CKOpOCTb Ha pUCYHKax
nokKasblBalOT CTpesIkaMM

120 yapzle]
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LlndpoBble pecypchbl

JnexTpoHHana opma yuebHumka. Dusuka. 7 knacc

TepmomeTpbl

TepMOMETp Ha XNOKOKPUCTANIMYECKUX NHONKaTopax

-—h
(=]
o

CekyHpomep

‘IIIl||l|l|l||||I|H|I|I||ll||[|I|I|l|Il|IIII|II|l||lll\llll|lllllllll[
| O 1 2 3 4

5 6
CM

NnHerika
TepmomeTtp MeH3ypka

MnnocTpaunm
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Ll,m<|>posb|e pecypcu

DNEKTPOHHbIN yuebHUK. Dusvka. 8 Knacc . JNEeKTPOHHbIV yuebHuK. Ousnka. 9 knacc — ] X

[MpaBuno nesoun pyku

@

E 8 [na3 yenoseka

porosuua XpycTanuk

3pUTESbHbBIV
HepB

®00VOD

253 JREPIIRY
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(23 3nektporHbii yuebHIK. Ousvka. 7 KAacc = O X

[B JNeKTPOHHbIV yuebHuk. Ousmka. 7 Knacc

67 [eincTBMue MarHUTHOW CUJlbl é7 Ouddysns napos 6pomMa B BO3ayX

BOKpyr Mar{uTa CyuiecTByeT MarHuTHoOe nore.
MocpeacTBOM 3TOMO NONA MarHUT NPUTATUBAET CTaNbHYK UTOMKY.

00:12 / 00:29 00:00 / 00:28
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. INexTpOHHBIA yuebHuK DM3mKa. 7 Knacc

INeKTPOHHLIA yuebHuK. Drswmka, 7 Knacc

é? CTapble pyccKue eAuHULIbI

é? OCHOBHbIE U A0NONHUTENBbHbIE eAUHULbI CU o or
OCHOBHBbIE U IONONHUTESbHBIE EANHALLGI CHA N CTAPBIE PYCCKVE EAVHULLbI BN
EonHuua namepeHuns . [nvna .
HanmeHoBaHWe BeNUYMHLI H Qb6o3HaueHue
anMeHoBaHue
pyC. MEXA. Has3BaHue 3Ha4yeHue
OCHOBHbIE eAUHULbI BepcTa 500 caxeHeir = 1,0668 km
Bpems cekyHaa c s _Q%am; 3 apuwimHa = 2,1336 m
Anvnra Mertp M m ukoB =71,120 cm
Konn4yecTtBo BellecTea MOIb MOSb mol
Macca Knnorpamm Kr kg B e p LL| O K [:
Cwna cBeTta KaHgena Ko cd |
Cwvina anekTpw4eckoro Toka amnep A A ~
Temnepatypa KeSIbBMH K K ﬂ.l‘O VI M N
TepMoauHaMU4ecKas a Touka 0.254 MM a
[ononHUTENbHLIE EAVHULLEI O6bEM AN KNAKOCTEIH
Yron nnockuit paguaH pag rad @ O A @

x@——5x [| B Q i= B0 < > x@—s5x [ B Q = Kl /30 <

MHTepakTnBHbIe TabAnLbI
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@ INEKTPOHHbINA yuebHMK. Dursuka. 7 Knacc [E INeKTPOHHBIA yuebHMK. Dusmka, 9 knacc - O ped

é? [Monét Bo3AayLWHOro wapa

yyBcTBUTENbHOCTE 30 '

BbICcOTa 1"

CKOpOCTb Noagbéma 1.18
TeMmnepartypa, °C
oKpyKawwmin Bo3gyx 20
BHYTPM LLapa 130
macca wapa, Kr 4422 .
BannacT, kr 250 ’

nokKasaTtb

£ MHTepakTUBHbIE MOAENN
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@ SNEeKTPOHHLIA yuebHUK PU3MKa. 8 Knacc
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= 8 Onpegenexve yaenbHoW TENJOEMKOCTU TBEPLOro Tena

TeMnepaTypa BoAsl A0 NOTPykeHWA Iy, °C

61

TEMNepaTypa Tena Ao norpyweHns I, °C

22

Temneparypa nocne norpyeHna I, °C

40

TennoémkocTs C, [Iw/(kr-°C)

479

X
©

@ INeKTPOHHBIA yuebHUK PU3MKa. 8 Knacc

= 12
.—lﬁi_. ] — 160
1l = 120

a | e
]2 = 40

8-+ G5

Ry= 100
R,= 300
R= s

cv¥d / 533
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dusnka 7, 8, 9. A.B. MNepbIlKMH [ DneKTpoHHasa popma yuebHuKa (DY)
INeKTPOHHBIA yuebHMK. Duamka. 9 knacc - O X INEKTPOHHBIA yuebHMK. Dravka, 9 knacc - O X
BbinonHuTe 3agaHue n NpoBepbLTE CBOW OTBET. 1) BbinonHuTe 3agaHue U NpoBepbTe CBOWN OTBET.
Yenosek Mmaccoi 70 Kr, NPUKPENSeHHbIA K pe3MHOBOMY TPOCY, NPbIrHYN BHKU3. [Nocne [MNepBble Yackl CUNLHO CreLwaT, BTopble — OTCTakT. Kak HYXKHO U3MEHUTb ANNHY
npbiKKa oH coBepluan konebaHusa c amnnutygon 3 M. XKEctkocTb Tpoca 300 H/im. MasTHUKa KaXKabIX YacoB, YTOObL!I OHWU LN NPaBUbHO?
Paccuutaiite nepuog 7" u YacToTy v KonebaHui, MakcumarnbHy CKOPOCTb U4y
N MaKCUMarnsHOe YCKOPEHWNE (i ay. OKPYrnuTe pesynesrathl 40 ABYX 3HAKOB nocne
. . .
- nepwog T = c
Y yactotav = ru
MaKCUMarbHas CKOPOCTb Uy, = Mm/c
MaKCUMarikHOE YCKOPEHWUE @y, = m/c?
p yMEHbLIJMTb
yBEJ‘IW-IMTb
@ o 9 e OnNuHy MasiTHUKa HYXXHO . ONUHY MasTHNKa HYXHO
|
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INeKTpOHHBIA yuebHuk. Ouswka. 8 knacc . INEKTPOHHLIA yuebHuK. Drsmka. 8 knacc - U x

g " . . 2 1) o-

= 8 TecToBan paboTa no TeMe «BHyTpeHHsA aHeprus. TennoTa. Tenno&MKOCTb» ﬁ 1) or

Ckonbko notpebyeTtca ApoB, YTobkl HarpeTh Beapo BoAkl (10 n) ot 0 °C go 100 °C
(noTepu Tenna He y4UTLIBaTL)? YaensHaa TennoemMKocTb Boabl 4200 Ox/(kr-°C),

BCETO 3AJAHWM: 19 yaenbHasa Tennota cropadns gepesa 10 000 k[x/kr.
BbIMNOJIHEHO: 5.26 % l OTBET: 420

OLIEHKA: 0.26 n3 5
CNOXHOCTb| %
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