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AnToHOoB B.M. ®u3uka. Pycckuii Bapuant/ YueOHuk 1 —
Mertpuxka, 2008.- 106 c.

B ocHoBy yueOHuka monoxkeHa Pycckas Teopus 3¢upHOM
GU3MKKM,  COMTACHO  KOTOpOH  3pup  sBIsETCA  TEM
IIPOTOBEILIECTBOM, U3 KOTOPOTO MOCTPOEH BECh BUIUMBINA HAMU
MUD.

Y4yeOHMK HaleneH Ha OOBsCHEHHE BceX (Pu3nUecKux
IPOLECCOB U SBJICHUNA C Y4ETOM DJIEMEHTApHOTO CTPOCHUS
BEIIECTBA.

B nepBom yueOnuke mpeacraBieHa MeTpuka — (usnueckue
BEJIMYMHBI U OCHOBHBIE 3aKOHBI [IpUpOIBI.

© Awnronor Bnagumup MuxaiaoBud

2



1. ITpupona

IIpupona 310 — BCE TO, YTO HAC OKPY’KAET U MBI CAMHU B
TOM YHUCJIE; 3TO — U 3€MJIs, U BOAA, U BO3AYyX, U pacTEHUs, U
YKUBOTHBIE, U JIIOU, U BCE IPEIMEThl BOKPYI Hac, U IOpbl, U
Mops, U atMocgepa,- Bc€ 310 — [Ipupona. B mmpokom cMmeiciie
[Tpupona BBIXOAMT 3a IMpeneiabl 3eMJIU U OXBaTbIBA€T ApPYyrue
maHeTel ConHeuHoM cuctembl (3T0: Mepkypuid, Benepa,
Mapc, Caryph, IOnurep, Ypan), u camo CoJiHile, © MHUPUA]IBI
3BE31 Ha HEOOCKIOHE, W BCE TO, YTO MOXKHO YBHUJETh C
IIOMOIIIBIO TEJIECKOIA B JAJIEKOM KOCMOCE.

Hpyrumu cinoBamu, llpupona 310 — TO, 4TO peasbHO
CYLIECTBYET BHE 3aBUCHUMOCTU OT HAILIEro BOCHPUATUSA U
MBIILICHHUS.

PeanpHO cyuiecTByOIIMA MHUp CIEAYyeT OTIMYATh OT
BbIMBbICTAa M (aHTazuu. Bc€ BooOpakaemoe, HagyMaHHOE,
KaXyIlIeecs,- TO, YTO SABJSETCS PE3YJIbTaTOM OTOPBAHHOIO OT
peasbHOCTH MbllLIeHUs,- [Ipuponoil cuuTare HUKAK HENb3S.
UYenoBek CrmocoOeH BBIIYMBIBaTh (HDaHTACTUYECKHE CIICHBI
(HarpuMep IpeBpaIleHUe YeJIOBeKa B KUBOTHBIX U, HAOOOPOT,
JKUBOTHBIX B JIFOJIEH) M CKa304YHBIX repoeB (Hampumep balOy-
Ary u lena Mopo3a), Toneko Bc€ 310 K IIpupone He nmeer
HUKaKOTO0 OTHOIIECHHUS.

K BbIMBICTIaM MOKHO OTHOCHUTBCSI HECEPBE3HO.

K Ilpupone Hecepp€3HOE OTHOLIEHUE HEAOIYCTUMO.
ITpupona BooOe u ITpupona 3emsn B 4acTHOCTH — KOJIbIOEIb
4eJI0BEUeCTBa U Cpella, B KOTOpPOM Mbl XKHBEM. bepexHoe
OTHOIIIEHHE K HEeW — 3aJI0T JI0JITOr0 CYIIECTBOBAHMS Ha 3emiie
Bcero »kuBoro. Mcnoprum Ipupony — 1 HaMm He KUTb.

U3 yBaxkenust xk Ilpupone Oymem mucarh €€ ¢ OONBIION
OYKBBI.



2. Pazym

Pazym — nponyxr Ilpupomsl. Mo3r 4esoBeka yCTpOEH
TaKk, YTO TIO3BOJIAET HaM MBICIUTh;, 3TO W €CTh pasyM.
Wndopmanus, cobupaemass opraHamu 4YyBCTB (B TIEPBYIO
ouepenp — Ia3aMd M yIIaMH), TMOCTyMaeT B MO3T U TaM
HUPKYJIUPYET MO KPYry M HakJIaJbIBaeTCs IMOCIEAyIolias Ha
MPEABIAYITYIO. DTOT MPOIECC Mbl HA3bIBAEM MBIIILICHUEM.

[maza u ymm ecTh U y JKMBOTHBIX, €CTh Y HUX M MO3T, HO
OH YCTPOEH HE TaK, KaK y YeJOBeKa, U B HEM HET HHKAKOU
IUpPKyssnud - uHpopMmaru. Ha 3TOM OCHOBaHHMHM MOXHO
YTBEPXkKAaTh, YTO y KUBOTHBIX HET pazyma; 4yBCTBa — €CTbh, a
pasyma — HeT.

MErlUleHHe HUKAaK HE CBS3aHO C OOJIMKOM 4YejIOBEKA, C
HaJU4YHEeM y HETO PYK, HOT, peYeBOro ammapara; Bc€ Jejio — B
Mo3re. YenoBek, JMINEHHBIM PYKM WIM HOTM, WIH Jaxe
MOTEPSABIINI CIIOCOOHOCTh TOBOPUTH, MPOAOHKAET MBICIUTD.
DTy cOCOOHOCTh OH TEPsieT TOJNBKO TOTJA, KOTJAa MO KaKhM-
an00 MpUYMHAM HapymiaeTcs paboTa ero Mo3ra.

3amagumcsi BOMPOCOM: BO3MOXKHO JIM CYIIECTBOBaHHE
pasyma BHE 4YeJIOBEKa, JTOMYCTUM, IUIAHETAPHOTO WU JaXKe
kocmuueckoro? Jla, BO3MOXKHO, €CIIM €CTh Takas CHCTeMa
cobopa u mepepaboTku HWHPOPMALMH, CTPYKTypa KOTOPOM
MIOX0a Ha CTPYKTYpY HAIIETO MO3ra.

W tsas Ha TO, Kak xopomo opranu3oBaHa [Ipupona,
MNPUXOJUIIL K BBIBOAY O CYIIECTBOBAaHMU HAT4YEIIOBEYECKOTO
paszyma. M3 xaoca camu coOo#, CTydaifHO He MOTJIH TIOSIBUTHCS
TaKue CJIOXKHBIE CO37[aHUs, KaK pacTEHUS, >KUBOTHBIC U, TEM
boliee, YETOBEK.

BosMoxknocTi m1o0aiabHOro M, 0COOEHHO, KOCMHYECKOTO
pa3yma, MO CPaBHEHHUIO C YEJIIOBEYECKHM, MOTYT IOKa3aThCs
HaM Oe3rpaHUYHbIMH.

He Tonbko Bce MBI cO00II[a — BCE YEIIOBEUECTBO — MOXKEM
HaxXOJWTHCS TIOJ] TIOCTOSHHBIM TPUCMOTPOM U  OTIEKOU
Briciero Pazyma, HO U KaxAblid U3 HAC B OTAEIBHOCTH MOXET
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MNPEACTABIIATh AJId HETO MHTCPEC U KAXKIAOMY U3 HAC OH MOXKCT
YACATh OOJDKHOC BHUMAHUC.

n IIO3TOMY MBI HE NOJKHBI HAACATHCA Ha TO, YTO MOI'YyT
OCTarbCid HHUKEM HC3aMCUCHHBIMHM Hallllu He6ﬂaFOBI/II[HBIe
IMOCTYIIKH.

Bepyromue nroau Beicuinii Pazym HaszsiBatoT borom.

3. Ilpaktuueckuéf ONBIT W TEOPETUUYECKUE
3HAHUS

Mo3r uMmeer OAHY YIUBUTEIbHYIO OCOOCHHOCTH — OH
CIoCcOOCeH 00ydJaThCs. DTO 03HAUYALT, YTO OH 3aIIOMHUHAET CBOU
OpaBWIbHbIE  pelIeHHs U 3a0bIBa€T  HENpPaBHIIbHBIC.
[TpaBuiibHBIE pelieHus IPUHOCAT YIOBJIETBOPEHMUE;
HEIPaBUJIbHBIE — OTOPUYEHUE.

B pesynbrare oOyueHMs BO3HMKAIOT HaBbIKW. HaBbiku
OBIBAlOT TpaKTHUYECKUEe U Teoperudeckue. lIpakruueckue
HABBbIKM HAa3bIBAIOT OIIBITOM, @ TEOPETUYECKUE — 3HAHUSIMHU.

[TpakThueckuii OMBIT MBI MPHOOpPETaeM C CaMOro
panHero nerctBa. Eciu mpucMoTperbcsi K peOEHKY (naxe B
IPYIHOM BO3pACTE), TO MOKHO 3aMETUTh — KaK OH OyKBaJIbHO C
Ka)/IbIM JTHEM IIOTIOJIHSIET CBOM HABBIKU: BUEPA OH €IIE HE MOT
Oparb MMpeaMeThl B PYKH, a CETOJHS yXe IOJIb3YeTCsl JOXKKOM.
[Torom OH y4yuTCs MOJI3aTh, CTAHOBUTHCS Ha HOTH, XOIUTh. B
NepBble JHU XOXKICHUS peOEHOK 4YacTo Mmagaer U OOJbHO
yIInOaeTcs; 3HaYMT, OH CZeJial YTO-TO HE TaK, U 3TO IPUHOCUT
emy oropyeHue. Ho xkakue-To MABMXKEHHS y Hero OyayT
YIA4HBIMHU M COCTaBAT €MY PaJoCTh. B pesynprare Bc€, 4TO HE
TaK — 3a0ynercs, a Bc€, YTO MPABUIIBHO — YCBOUTCSI.

[TpakTHueckuii OMBIT MBI MPUOOpPETaeM BCIO CBOIO
KU3Hb, JO caMmMod TiIyOokoil crapoctu. Jlaxke B 3pernoMm
BO3pacTe YeJIOBEK MOXET HAayYMThCs €3/IUTh Ha BEJIOCHIIEE, a
3TO — OUEHB CIIOKHBIH OIBIT.



Teoperndeckne 3HaHMS BO3HUKAIOT TAKXKE B PE3YNbTATE
00y4YeHHsl, HO OHU HE CBSI3aHBI C MBILIEYHON JEATEIBHOCTHIO
YEJIOBEKA; OHM — MPOLYKT HUCKIIOYUTEIBHO MO3ra. JHAHWSIMH
SBIISIIOTCSL  YCBOGHHas Talnuia YMHOKEHHUS, BBIyYCHHBIC
Hau3yCTb CTUXOTBOPEHHUS, IPABONMCAaHUE, apu(MeTHUEeCKue
JEHUCTBUS M BCE TO, UTO OCBaMBaeTcCs B mikojie. M He TOJIBLKO B
miKoJie: OOJbIIYI0 YacTh 3HAaHUM 4YeloBEK IpHOOpeTaeT B
OOBIYHOHN XHW3HU — OT POAUTENEH B CEMbe, OT Apy3ei, u3
TEJIEBU30pa W IPOCTO OT BHHMMATEIBHOIO OTHOIICHHS K
OKPYKaIOILIEMY MUDY.

TeopeTndeckne 3HaHUSA CBOMCTBEHHBI TOJIBKO YEJIOBEKY.
JKuBoTHBIE Ha 3TO HE CHOCOOHBI; Yy HHUX — TOJBKO
IPAKTUYECKUH OMBIT, U B 3TOM OIBITE OHU MOTYT HU B Y€M HE
yCTynaTb Ye€lIOBEKYy M JaXe IpeBOCXOIuTh ero. OHH, Kak
IPaBWJIO, OBICTpPEE y4arcsl XOAWThb, IPbIraTh; a 4TO JIENaeT
00e3bsiHAa B KPOHE JIEpPEBbEB — HE IOJCHIIY Jake€ HCKYCHOMY
TUMHACTY.

CrpemieHne K HAaKOIUIEHUIO ONbITa (a y YenoBeKa — euié
U 3HaHWH) TOOyXJgaercs  BPOXKIACHHBIM  WHCTHHKTOM
JAr000NBITCTBA. Y YeI0BEKa TOT MHCTUHKT BhIpaykeH Haubosee
ApKO U IepepacTaeT B JI0OO3HATENbHOCTb. B  jmerckom
BO3pacTe JH0003HATENbHOCTh CBOJUTCS OOBIYHO K BOINPOCY —
noyemy? Ilouemy ceroanst — connue? Ilouemy nomeén noxap?
[Touemy cHer 6emnblit? beckoHeuHbIE «T10YEMY?»

4. PeanusM U MUCTHKA

3HaHus OBIBAIOT PEATUCTHUYECKUMU M MHUCTUYECKUMH.
Paznuume ux cocrouT B TOM, YTO pEAJMCTUUYECKUE 3HAHUSA
IIPOBEPSIIOTCS U MOATBEPKIAAIOTCS NMPAKTUKON, a MUCTUUYECKHE
— HeT; 0oJiee TOro, OHU MPOTHUBOPEYAT MIPAKTHKE.

3HaHus (U3MKM TOBOPAT O TOM, YTO YEJIOBEK 0e3
JeTaTeNbHBIX allaparoB JEeTaTh HE MOXKET; NTHUIBI — MOTYT, a
yenoBeK — HeT. [IpakTuka nmoarsepxkaaer 31o. CrenoBaTensHo,
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3HaHUS (PU3MKH ABISIOTCS PEATUCTUYECKHMH.

Ho ectp cpenu Hac nronu, KOTOpbIE HE TOJIBKO BEPST B
BO3MOYKHOCTb YEJIOBEKA MAapUTh B BO3JyXE, HO U IPUBOIAT B
JI0Ka3aTeIbCTBO CBOM JIOBOABL. 3HAHMSI JTHX JIIOAEH —
MHUCTHYECKHUE; OHU HE MOATBEPKIAI0TCS IPAKTUKOM.

Mucrtuueckue  3HaHMS ~— IOPOXKIAOT  MHUCTHKY — —
HAarpOMOJKJICHUE OTOPBAaHHBIX OT JKU3HHU IIPEICTaBICHUM.
MucTukoii sBisieTCs Bepa B CHOCOOHOCTH Y€I0BEKa POHUKATh
CKBO3b CTEHBI, II€peMeIlaTbcs MIHOBEHHO Ha Oouibline
paccTosiHMS, IPEBPAILAThCS B )KUBOTHBIX, B PACTECHUS U JaXKE B
OOBIUHBIE NTPEIMETHI.

OueHb MHOT'O MUCTHKH B HEBEPOATHOM (haHTacTUKE.

Muctuueckoe  MBIIUIEHHE CTHPAaeT TIPaHb  MEXIY
pPEAIIbHOCTBIO U HEBO3MOXKHOCTBIO. MUCTHK HE 3aMedaeT 3TOu
IrpaHd U CBOOOJIHO MEPEXOAUT B CBOUX PAa3MBILUIEHUAX OT
pPEAIIBHOCTU K MUCTHKE U OT MUCTUKH K JE€HCTBUTEIBLHOCTH.

Peasncer ke HE MOXKET IIPEOAOIETh ATY T'PaHb, U ITA €r0
HECIOCOOHOCTh  SIBJIIETCS.  €r0  NPEUMYILECTBOM:  €ro
Pa3MBbIIITIEHUS BCET1a KOHKPETHBI U IPABIONOI00HBI.

5. 3akonsl [Ipupoast

B 00bIuHOM *HU3HU MO/ CIOBOM «3aKOH» MbI IIOHUMAeM
T€ NpaBWJa, YCTAHOBKM M NPEIANHCAHMS, MO KOTOPBHIM MBI
00s13aHBbI )KUTh; 3TU 3aKOHBI — 00S3bIBAOIIIHE.

VY 3akoHoB Ilpupompl — uHON cwmbicn. OHH HUKOIO
HUYEMY HE OOS3bIBAIOT, HO OTPaXalT TO, YTO HEOTBPATUMO
COBEpIIAeTCsI cCaMO COOOM.

OmuH u3 Takux 3akoHOB [Ipuponbl — HeoOpaTUMOCTh
X0/la BpEMEHHU. XOTHMM Mbl TOTO WJIH HE XOTHUM, HO BpeMs
MOCTOSSHHO HJET TOJNBKO BHEPEN U TOBEPHYTHh €ro BCIATH
HEBO3MOXHO. HEBO3MOXHO BEpHYTh BYEpalIHUI JI€Hb; OH
pOoWIEN, U €My HET BO3BpATa.

Bce mbl Bujieny, Kak TEIUIBIA ABIM MTOJHUMAETCSI BBEPX.
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[TogHuMaercst BBepX M TEIIIBIA BO3AYX, HO €r0 HE BUJIHO. JTO
siBiieHue — emé oauH 3akoH IIpuponel. OH nposBiseTcs U B
TOM, YTO TsDKENbIE MPEAMETHl B BOJAE TOHYT, a JIETKUE
BCILJIBIBAIOT.

Mps1 Oynem uzydarb 3GuUp — TO BEIIECTBO, U3 KOTOPOTO
nocTpoeH Bech Ham Mup. Camo Hamuywe 3Gupa U BCE €ro
CBOMCTBA TO€ — 3aKOHBI [Ipupopbl.

C wHexoropeiMH 3akoHamu [Ipupomsl MbeI  Oyaem
3HAKOMUTBHCA B XOJ1€ U3yUeHUS PUBHKH.

6. Ddup

Ocoboe mecto B Ilpupome 3anumaer sdup; 310 — Ta
cpela, KOTOpOH 3aloIHEH BECh KOCMOC OT Kpasl M J0 Kpas U
KOTOPYIO MBI HE BHJIUM, TIOTOMY YTO 3Ta cpea — Mpo3payHasi.
Bce 3BE371bI U IIaHETHI MJ1aBAOT B ATOU Cpefie, B 3TOM 3(upe.
W mp1 xUBEM B HEM, XOTA MOYYBCTBOBATh €ro HE MOkeM. Bozna
HaMH JIETKO OIIYIIAETCs; BO3AYX OLIYIIAETCS C TPYIOM, a dpup
HACTOJIBKO TEKy4, YTO €ro OOHapyXHTh OYEHb TPYIHO; OH —
CBEPXTEKYY.

CampIM yOeTuTeNbHBIM CBUIETEICTBOM CYIIECTBOBAHMUS
a¢upa ABISETCS TO, UYTO OH (M TOJBKO OH) MPOBOAUT cBeT. He
ObU10 OBbI Adupa, He ObUT0 OBl U cBeTa. Kak BO3IyX siBiseTCs
3BYKOIIPOBOJISIIEH cpefol (B O€3BO3MYIIHOM MPOCTPAHCTBE
HUYETo HE CIIBIIIHO), TaK U QU SBISETCS CBETONPOBOIAIICH
CpEnou.

O¢up — ocHoa IIpuponsl. Bc€, uro Mbl BUIUM BOKpYT
cebs, - Bc€ mocTtpoeHo u3 3¢upa. Kak Mopckue Kopasuibl,
BOJIOPOCJIN, MOJUTIOCKH U phIObI 00pa3yroTcst U3 BOJBI U KUBYT
B BOZIC, TaK M BCE BUAMMOE U OCS3aeMOE€ HaMHU o0pazyercs U3
a¢upa u CymecTByeT B HEM.

Kpome cBepxTekydecTu cieayer eme OTMETUTh CUIIbHYIO
CHABJIEHHOCTh 3(upa. YneabHOE NaBieHHe 3QHpa HACTOILKO
00JbIII0E, YTO €ro HEeBO3MOXKHO HHM C YeM cpaBHHMTh. Ha ane
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OKeaHa YJelbHOE [aBJICHHE BOABI OYEHb OOJbIIOE; OHO
CIIOCOOHO pa3faBUTh JIaXKe CBEPXIPOUYHYIO MOABOAHYIO JIOAKY,
€CcIM OHAa TO0 KakoW-TMbOo TMpUYMHE OIYCTUTCS HUXKE
JOITYCTUMON 711 He€ IIyOMHBI. YAelnbHOE naBiieHHe 3(pupa
IIPEBOCXOJIUT JABJIEHUE BOJbI BO MHOIO-MHOTI'O Kpart.

Kak >xe MbI )XMBEM B 3TOM CHJIBHO CIABIEHHOU cpexe?
[Touemy MBI He 3amedaeM TOro 3¢upa, KOTOPbI TaBUT Ha HAC
HEBOOOPa3MMO OOJIBIINM /1aBICHUEM?

OTBeT MpoCTO: HE 3aMeYaeM K€ Mbl, KaK JaBUT Ha HacC
BO3/yX; a 3TO JIaBlIeHHE — cyllecTBeHHoe. He 3ameuaroT Taxxke
JABJICHHUS BOJbl U OKEAHCKHE MOJUIIOCKH, JKUBYLIME Ha
OonbpIIMX IITyOMHAX B OKeaHe, a yAeNbHOE JaBlIEHHE TaM
MOXET MPEBBIIATH YACTHHOE JIaBICHUE aTMOC(HEPHI B IECATKA
Y COTHH pas3.

JlaBiieHue cpeapl Ha KUBYIIMX B HEH OpPraHM3MOB HE
TOJIBKO HE MEIIAeT 3TUM OpraHu3MaM, HO U SBIISIETCS
yCJIOBHEM UX cymiecTBoBaHus. He Obu10 OBl naBieHus: BO3ayxa
Ha Hac, U MbI moru0iu Obl. [TornbaroT 1 OKkeaHCKHe MOJLTIOCKH,
€CJIM UX IepeMelIatoT U3 OOJIBLINX [TYOUH Ha MEJIKOBOJBE.

Taxke u paBineHue ddupa SBISETCA  YCIOBHUEM
CYLIECTBOBaHMSI U 4YEJIOBEKAa, W J>KUBOTHBIX, U PACTEHUH, U
BCEr0 HAIIEro MUpA.

3nauenue »¢pupa B Ilpupome orpoMHO, U HE TOJBKO
IIOTOMY, YTO M3 HEro COCTOST BCE MaTrepHallbl, - MPAKTUYECKU
BCE€ IPUPOJHBIE SBJICHUS CBSI3aHbl ¢ HUM. U CBETOBBIE SIBIEHUS,
U IEKTPUYECKUE, U MAarHUTHBIE, U PAaJUOBOJIHBI, U TIOTOAA, U
TATOTEHHE 3€MJIM, - BCE OTU SIBJIIEHUS COBEPIIAIOTCS MpPU
AKTUBHOM Y4acTUU dupa.

Odup sBasercss U3NYECKUM BEIIECTBOM; OH PEATBHO
cymecTByeT. FIHOTAa ero Ha3pIBalOT IPOTOBEUIECTBOM, TO €CTh
TEM IEPBOPOJHBIM BEIIECTBOM, M3 KOTOPOrO MOCTPOEH BECh
Hall MUD.



7. duzuka

Oxpyxatonryto Hac Ilpupomy MbI MO3HaEM C JETCKUX
net. 3Hanus [Ipuponbl cocTaBisItOT 0COOYI0 HayKy — (PM3HKY;
e€ uzyyaroT B mkojue. CioBo «pu3mKa» mo-rpedecku 03Ha4aer
«IIpUPOAY.

OCHOBHBIMU 00BEKTaMH (PU3HUKH SBIISIOTCS:

a) oup;
0) MpeaMeThI U CPebl;
B) ¢uzmdeckue sBieHus [Ipupossbr.

Jup — wugeanbHas cpena, U B HEH JCHCTBYIOT
UJieaJIbHbIE 3aKOHBI.

CpaBHMM IOBEJEHME TaKUX TEKY4YMX Cpeia, Kak MEN,
BOJIA, BO3AYX W 3pup. ME — oueHb BSI3KHA, U JIOKKA B HEM
3acTpeBaeT. BsskocTh MEna co31aéTcsi CHIIBHBIM CIIMIAHUEM
€ro 3JEMEHTapHBIX YacTUL. Y BOJbl CJIMIIAHUE YaCTHUIL
MEHbIIIE, U BCE paBHO, ABHUIrasl JIaJOHbIO B BOJE, Mbl UyBCTBYEM
e€ CONpOTUBJIECHHUE. Y BO3/yXa CIUIIAHUS €r0 IEMEHTAPHBIX
YacTUl] HeT BOOOIE, HO ATH YacCTHLbI BeAyT ceds Tak, Kak
Oyaro oHu nymuctele. PaccmarpuBas roOble ABM)KEHHS B
yKa3aHHbIX cpeJaX, Mbl 00s3aHbl YUUTHIBATh U BA3KOCTH (2 OHA
B€3/Ie — pa3Has), U MYyIHUCTOCTh (KOTOpask M3MEHSETCS OT
TEMIIEPATYPBHI).

W Tonpko B 3upe HET HU BA3KOCTH, HU MYIIMCTOCTH,
TaM HET HMYEro TaKoro, 4YTO MEMIANOo Obl IBUKEHHUSIM.

K COXAJICHUIO, IoKa HET CPEICTB JUISL
HENOCPEACTBEHHOT0 HabmoieHus 3a 3gpupom. OH nposiBisieTcs
TOJIBKO KOCBEHHO, B YaCTHOCTH 4epe3 CBET. 1 moaTomy 3aKoHBI
3¢upHON Cpeapl HANpsSAMyl0 HHUKAaK HE MOTryT ObITh
HOATBEPKACHBI SKCIIEPUMEHTAMH.

Opnako, 3Has, 4YyTo B J(QUPHON cpeae JCHCTBYIOT
UJCAIBHBIE 3aKOHBI, MOXXHO OIPaHMUYUTBHCS TEOPETUYECKUM
M3yYEHHUEM 3THUX 3aKOHOB.
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IIpeamersl M cpeabl M3ydaroTcs B (U3UKE BO BCEX
CBOUX IpOsIBICHUAX. PU3KMKA ONUCHIBAECT U UX CTPOCHUE, U UX
CBOWCTBA, OOBSICHAET UX MOBEIECHUE U BBIBOAUT (HOPMYIIBI JJIs
pacuéra ux ABWKEHUH. B ornmume ot adupa, npu U3ydeHUU
IIPEIMETOB U CPEJl IUPOKO UCIIONIB3YIOTCS DKCIIEPUMEHTBI.

®dusnuyeckne spjaeHus I[lpupoabi OyKBaJIbHO
OKPYXXarOT HAC; MbI CTAJIKMBACMCA C HUMH Ha KaXJIOM LIary.
OTO — M TArOT€HHE 3€MJIM B CAMBIX Pa3HBIX €r0 MPOSBICHUSAX,
U CBETOBBbIE SBJIEHUSA, M [PEBpAIICHUs MarepuasoB
(oTBEepaEeBaHME, IUIABICHUE, UCIIAPEHKE), U TEIUIONepeaaya, u
3JIEKTPUUYECTBO, U MarHeTusM. Ou3nKa onuchBaeT GU3NIYECKHUE
SIBJIEHUS U OOBACHSAET UX IOSBIICHUE.

8. ®du3uka onucarejabHas U BEIUUCIUTEIIbHAS

Ecnmu ¢usumka TONBKO OMHCHIBAET U OOBSACHSET
buszndeckue 0ObeKThl (3(GUpP, TPEAMETHI, CPEIIbI, ABJICHUS), TO
Takylo (U3NKYy MOXKHO Ha3BaTh omnmcarenbHOH. Ecmm ke
¢u3uka cocraBisieT (GOpMyIbl M IMPOBOJUT IO HUM CaMH
pacuéThl, TO TaKyto GU3UKY HA30BEM BBIYMCIIUTEIHHOM.

Koneuno, B JeiicTBUTENBbHOCTH (M3MKA €IMHA U HE
JIEJIUTCA Ha COCTABIIAIOIINE, U BMECTE C TEM B JIIOOOM TpakTare
no (U3MKE MOXHO JIETKO BBIIECIMTH OMHUCATENBHYIO YacThb U
pacuétHyro. Ilpu3HaK Takoro YyCJIOBHOTO [I€JE€HHUSI OYEHb
NpOCTON — Hamuyue (GOpMyIl: €ClId UX HeTy, 3HaYUT (PU3UKa —
OTIHCATEIbHAS; TaM, TJ€ OHH €CTh,- (PU3MKa BRIYUCIUTEIbHAS.

dusnueckue  GopMyasl  (MX ~ HMHOIJA  HA3bIBAIOT
3aBHCUMOCTSIMH) XapaKTepHBI TEM, YTO B HHUX IOJCTABISIOTCS
KOHKpPETHbIe (pU3MUECKue BENUYMHBI, HaNpuMep MyTh B
MeTpax, MPOJOJIKUTENFHOCTh B CEKYHJaX U TOMY MOA0OHOE.
Msbl MOxeM B (GOpMYIBbl MOACTAaBUTh YHUCICHHBIE 3HAYCHUS
BXOJISIIIIAX B HUX BEJIMYMH U BBIYUCIUTH HEOOXOINMOE.

He Bcé B ¢u3nke MOXHO OTpa3uTh B BHUAE (POpPMYIL.
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HekoTtopesie cBoiicTBa (HU3NYECKUX OOBEKTOB HE HWMEIOT
KOJMYECTBEHHOTO  BBIPQXKEHHUS, HampuMep  OO0TEeKaeMbId
npoduiab Hoca Aenb(uHa; OH OYeHb Ba)KEH MpU IUIABaHUU B
BOJIC,- WJIM CONHEYHbIE OJIMKM HAa TOBEPXHOCTU BOABIL,- HX
YHClIaMd HHUKAaK HE BBIPAa3UTh, HO OHU MOTYT OBbITh OYEHb
noApOOHO NMPEACTABICHBI B OMIMCATEILHON (PU3UKE.

JomyctuMm, MBI paccMaTpUBaeM TaKO€ HHTEPECHOE
IIPUPOAHOE SBJIEHUE, Kak Ipo3a. B omnucarenbHOM dYacTu
MOKHO yKa3aTh T€ pailOHbl Hallel IUIaHETHI, TJI€ Yalle BCEro
IPOUCXOJAT TPO3bl; 3TO — CPEAHHE U DKBATOPHUAIBHBIC
HIMPOTHI; Ha KpallHEM ceBepe Ipo3 He ObIBaeT. MOXKHO yKa3arb
yCIIOBUE BO3HUKHOBEHUS Tp03 — JETHss jkapa. [IpusHakowm,
IOPEIUIECTBYIOIIMM TIpO3€, SBISETCS IOSBICHUE OYEHb
BBICOKMX Ky4eBbIX 00nakoB. ['po3oBas Tyda Mo cBOEMY BUAY
3aMETHO OTJIMYAETCS OT OOBIYHBIX OOJAKOB: HIKHSISI YacTh Y
He¢ TéMHas. Ilepen HauamoMm rpo3bl OOBIYHO OBIBAIOT PE3KHE
nopeiBbl BeTpa. CaMble onacHbleé MOJIHHHM OBIOT C IMEPBBIMU
KalUSIMH  A0K19. MOIHUM BBI3BIBAIOT TPOXOYYIIME pPACKaTh
rpoma. Ilocie rpo3sl BO3IyX CTAaHOBHUTCS YMILE U IMOSIBIISETCS
3arax CBEeKECTH.

MpI npuBeNN 37€Ch OYEHb KpPAaTKO€ OMUCAHUE T'PO3bl; B
JENCTBUTEIBHOCTH BCE 3HAUMTENBHO ciokHee. Ho u B camom
NOJPOOHOM OINKMCAaHUU HE MPOCMaTpUBAIOTCS (OPMYIbI, MO
KOTOPBIM MO>KHO ObLITO ObI YTO-THOO0 MOCYUTATH.

9. DnemeHTapHasa yactuua 3¢dupa — 3(QUPHBIA
HIapuK

DJNeMeHT — HauMeHbIlask YacTHIa 4ero-iuoo.

Hmeet Takoi aneMeHT u 3pup. DneMeHTapHO yacTuieit
apupa  sABIAETCH OUYECHb u OYEHb MaJICHbKUH,
MUKpOCKONIM4YecKui miapuk. Pasmeprsl s¢upHOro mapuka
HACTOJIBKO MaJlbl, YTO €r0 HEBO3MOXXHO pPacCMOTPETb HU B
KaKOM MUKPOCKOII.
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[IpuBeném Takoe cpaBHeHue. OnHO J€lIeHWE Ha
U3MEPUTEIILHOM JIMHEMKE pPABHO OAHOMY MUJUIMMETDPY. MbI
BUJIUM, MWJUTUMETP — OYEHb MAJICHbKUN pa3Mep, U BCE ke OH
Oonpiie auaMeTpa 3(QUPHOro MIapuKa BO CTOJIBKO XK€ pas, BO
CKOJIbKO pamuyc 3emiu OoJybllle C€aMOro MHJUIMMETpA.
HanomuuM, uro paauyc 3emHoro mapa paseH 6370
KHJIOMETPOB, a OJUH KHJIOMETP YEJIOBEK MPOXOJIUT CIIOKONHBIM
niaroM 3a 15 MuHyT.

DQupHBIA MApPUK HACATHHO KPYIIBIA W HICAIBHO
CKOJIb3KM. B oOmieli macce a¢upHBIC IAPUKH HE METUIIIOT
JIpyr 3a Jpyra U HE HNpUIMNarT Ipyr K apyry. Ilostomy u
BO3HUKAET CBEPXTEKYUYECTh AUpPa — MIAPUKH CKOJIB3ST APYT MO
Ipyry 0€3 BCIKOTO COMPOTHBIICHHS.

OdupHblii mapuk — He ngenuM. Ero HEBO3MOXHO
packoyioTh WM CMATh. HenmenmumocTh 3(HpHOTO mapuka —
3akoH [Ipupospbr.

Oc¢upnble mapukn — BedHbl. OHM HE BO3HUKAIOT, HE
M3MEHSIOTCA U HE MCYE3al0T HUKOTa. BeuHOCTh a1emMeHTapHou
3¢dUpHOI YacTUlbl — emé oauH 3akoH [Ipupoasl.

Bce »sdupHbie mapuku — aOCOMIOTHO OAMHAKOBOTO
pasmepa, u modTOMy Odup  mpencraBuser  coOoit
€IMHO00pa3HYI0 Maccy.

10. XuMmyeckne BelecTBa

O¢up saBnsercd (U3NYECKUM BEIIECTBOM; OH pPeajbHO
CYLIECTBYET.

A Kak Ha3BaTh BCE TO, YTO MOCTPOEHO U3 3dupa? OHO
Be€/lb TOXKE — BELIECTBO U TOXKE CYLIECTBYET.

Bcé To, uto mocTpoeHo u3 3¢upa, a 3T0 — U MaTepHaIbl
(M3 KOTOpPBIX COCTOSIT MpPEIMEThI), U BCEBO3MOXHBIE CPEIbl
(KUIKOCTH, Ta3bl), - BCE ATO HA3BIBAETCS XUMHUYECKUMHU
BeniecTBamMu. Ha3BaHue «xuMudeckrue» OOBSCHSAETCS TEM, YTO
€CThb Takas Hayka, KOTOpas 3aHMMAeTcsi BCEMHU OTUMU
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CO3/IaHHBIMH U3 3(hHpa BellecTBaMU, U 3Ta HayKa — XUMHUSI.

Odup — enuH ¥ 0MHOOOPA3CH, & XUMHUYECKHUX BEIIECTB —
BEJIMKOE MHOXXECTBO, HECKOJIbKO MHJUIMOHOB, M BCE€ OHU
pasznuYaTCcs Mexay coOoi. Jlaxke yIMBUTEIHHO, KaK MOXKHO
u3 1npoctoro 3dupa COTBOPUTH Takoe pa3HooOpasue
xumuueckux BeuiectB? Ho Tak ecTh Ha camoM ziene.

XUMHYECKHE BEIIECTBA JIESATCS Ha MIPOCThIE U CIOXKHbIE.

[TpocThIX XWMHYECKHX BEIIECTB — HEMHOTO, OKOJIO
cotnu. Kaxgoe #3 HHUX COCTOMT U3  OJMHAKOBBIX
3JIeMEHTapHbIX YacTull. K mpocTeiM OTHOCSTCS Kene30, Melb,
AIIOMUHMM, IpyrHe METajulbl, Yroyb, KUCIOPOA (KOTOPHIM Mbl
JIBILITUM ), BOIOPO/I.

Cno)xHbple XMMHYECKHE BELECTBA KOMOMHHPYIOTCS W3
npocTeiX. Tak BOAa COCTOMT U3 KHCIOpOJa M BOAOPOAA,
pkaBumHa — ®3 oKenme3a M kuciopoxa. Camoe Ooibimoe
pazHoOoOpa3re XUMHYECKHX BEHIECTB CO3JAIOT COEAMHEHUS
yriiepoAa M BOAOPOAA; MX — HECKOIbKO MHIUIMOHOB. Croma
OTHOCSITCSI U BCEBO3MOXKHBIE TOIUIMBA: Ma3yT, KEpPOCHH,
OeH3uH, - Tra3oo00pa3Hble: MeTaH, OyTaH, aleTuieH, - |
pa3HoOOpa3Hble IUIACTMACCHI: MOMUATHIICH, MOJIUCTUPOI, - U
MHOTO€ JIPYTroe.

11. XuMudeckue dJIEMEHTHI

XUMHUYECKHAE OJJIEMEHTHl  SIBIISIIOTCS  HAaWMEHBIITUMH
YacTUI[AMU MIPOCTHIX XMMHUYECKUX BEIIECTB. Y XKele3a — CBOU
XUMHUYECKHUH JIEMEHT; Y MEIU — CBOM; Yy KHCIOpOAAa — CBOM, U
TaK — Yy KaXJO0ro MpoCTOro XuMuyeckoro seuiectsa. [lostomy
BCET0 XMMHYECKHUX AIEMEHTOB — TaK)K€ OKOJIO COTHH.

OO6pa3yroTcst OHH, Kak ObUIO yKe CKazaHo, u3 a¢upa. Yto
)K€ OHH M3 CeOsI MPECTaBISAIOT?

XUMHYECKHE 3JI€MEHThl BO3HUKAIOT MPU CTOJKHOBEHUSX
3(UPHBIX MIOTOKOB. B 30HaX CTOJIKHOBEHHI B MIEPBHIE MOMEHTHI
HOSBJSIIOTCS ~ BCEBO3MOXHBIE  3(UpHBIE  3aBUXPEHMS,
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MOJABIIAIOIIAs 4YacThb W3 KOTOPBIX IIOTOM pAaCCEUBACTCA U
ucuesaer. Ho HekoTopsie 3pupHBIC 3aBUXPEHUS COXPAHSIOTCS.
CoxpaHAI0TCS OHM IIOTOMY, YTO HMMEIOT OYEHb YCTONYMBYIO
dbopmy nBKeHUIH. OTa opMa — TOPOBBIE BUXPU. ITO U €CTh
XUMHUYECKHE DIEMEHTHI.

Yrto Takoe TOPOBBIM BUXPb — IIOSICHUM Ha IIpUMEpE
cmepua. CMepu (MHOTAA MX Ha3bIBAIOT TOPHA0) IPEACTABISIET
co00i1 BEPTUKAJIbHBIN BO3IYLIHBIM BHUXpPb, MPOCTHUPAIOIIMNCA
OT 3eMJIM J0 caMbIX oOmakoB. M3-3a ObIcTporo BpauieHus
BO3lyXa B 3TOM CM€pY€ BHYTPH HETO BO3HHUKAECT Pa3peKCHHUE.
Paszpexxenue sBisieTcss IPUYUHOM TOTO, YTO CMEpY 3acachlBAcT
BCE, UTO MONANAETCs Ha €ro MyTH, KaK [IUIAHT MbLIeCOoca.

Teneps BOOOpa3uM, YTO LIHYP CMEpUa 3arHyT B KOJIbLIO U
€ro KOHLBbI 3aMKHYTHI. llomyuum TOpOBBI BuUXpb. BHyTpn
IIHYpa TaKoro BUXps OyJIeT COXpaHATbCS pa3peKeHHUe, TaK Kak
OTKPBITBIX TOPLIOB y HETO HET.

Topom B maremaThke Ha3bIBalOT (PUTYpY, TOXOXKYIO Ha
Kamepy BesocunenHoro koseca. [lyig 6onee MOIHOrO CXOACTBA
C TOPOBBIM BUXPEM IIPEACTaBUM cebe, 4TO 000JI0UKa KaMephl
BpalLlaeTCsl.

TopoBbIif BO3IYIIHBIA BHXPb MOXHO HaOmOAaTh B
Harype. Bo3pMEM SAIUK ¢ KPYIVIBIM OTBEPCTUEM U HAIOJIHUM
ero apivom/ Ilpu yaape mo 3aaHel ynpyroi CTEHKe SIUKa U3
oTBepcTUsi OyJeT BBIPHIBATHCS KOJbIIEOOpa3HbI (TOPOBBIIN)
BHUXDb.

TouHO TakMMM >K€ TOPOBBIMH TO (opMe SBIAIOTCA
XUMUYECKHE 3JIEMEHTBI, TOJIBKO PAa3sMEPbl UX HECOU3MEPUMO
MEHBIIIE — HE PACCMOTPETH AK€ B MUKPOCKOIL.

He Bcsxuit a3gupHbIl TOPOBBII BUXpPh YCTOHYMB, TOECTh
HE BCAKUH M3 HUX COXPAaHAECTCS M HE pacCeHUBacTCs.
YCTOWYNBBI M T€ TOPOBBIE BUXPH, Y KOTOPBIX B CEUCHUH —
Tpu 3¢UpHBIX 1mapuka. Ecau Obl ynagock pa3opBarh TOPOBBIN
BUXpPb U TOCMOTPETh HAa €ro TOpEeI, TO Mbl YBUIENIU Obl TpU
3(UPHBIX [IapUKa, OETAIOMINX 110 KPYTy APYT 32 IPYTrOM.

Y Bcex XUMHUYECKUX OJJIEMEHTOB (y BCEX TOPOBBIX
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BHUXpEi) B CEUCHUU — TPH APUPHBIX MIAPHKA; B TOM OHHU BCE
OJMHAKOBbI. Pa3znuyaroTcsi OHM TOJBKO pa3MepamMHM CaMHuX
TOPOB, TOECTh JIMHOW BUXPEBBIX IMIHYPOB. CamMblii MajleHbKUI
TOPOBBIA BUXPb SIBJISIETCSI XUMUYECKHUM 3JIEMEHTOM BOAOPOAR;
noOoblie — yreposa; enié 0oJplie — KUCI0poAa.

Paznuuatorcss XumMHuueckue sieMeHTH emé U (Gopmoii
cBépHyTocTU. TONbKO S(GUPHBIA TOPOBBIM BUXPH BOAOPOAA
coxpansier (opmy mpocToro Koibla. Bce mpoume — Kak-TO
CBEPHYTHI M, YeM OOJbIlIe AUaMeTp Topa (4em OoJbIne JJIMHA
BUXPEBOTO IIHYpa), TEM ClIOXHee (hopMa CBEPHYTOCTH.

WUrtak,  XMMHUYECKHE  D3JIEMEHTbl  HE  SBISIFOTCS
KOHCTPYKIIMSIMH W3 HEMOJBMKHO  YIOXKEHHBIX 3(PHUPHBIX
MIapUKOB (Kak JOMa M3 KHpIHUYa), a MPEICTABISIOT COOOU
BUXpU B 23UPHOI cpejie.

s xparkoctu OyaeM BIIpelb XUMHYECKUE 3JIEMEHTHI
HA3bIBaTh XUMAJIEMEHTAMH.

12. Ciunagne XUMHYECKHX DJIEMEHTOB

[Tpu cBEPTHIBAaHUK TOPOBHXPEBOTO IIHYPAa XUMAIIEMEHTA
BO3HHKAIOT OTJIENBbHBIE YYaCTKH CIAPEHHBIX HIHYpOB (OHHU
HA3bIBAIOTCS KEM00aMM) U METIIH.

JlnuHa x€1000B U UX M30THYTOCTh MOTYT OBITH CAMBIMU
pa3HBIMH, HO METJIM — BCE OJIMHAKOBBIE.

N y xEnoboB u y merenp OgHA CTOpOHA —
nprcachIBaromias, a apyras — OTTaJKUBAOIIIAS.
[IpucacbiBaroliuMu  CTOPOHAMM OHH  CIIMIIAIOTCS; KETOOBI
CJIMMAIOTCS ¢ KET00aMH, a MeTIIU C NeTIAMH.

CBOOOIHEIMH kE1100aMM M METISIMH  XHUMDJIEMEHTEHI
CIIMITAIOTCSI MEXKAY COOOTO.

Cnummecst eTIH HE MOTYT CKOJB3UTh OTHOCHUTEIBHO
JpyT Apyra, U MO3TOMY TaKoe coelMHEeHHe oOpa3yeT TBEpIbIE
MarepHuabl.

B omnmume ot merenb, caummuecs >XEI00bI MOTYT
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CKOJIb3UTh OTHOCUTENIBHO JApYyr JApyra, U OHH OOpa3yloT
MJIACTUYECKUE MaTepHUAIIbl, B TOM YUCJIE KUKOCTH.

13. Ilputsikenus B [Ipupoae HeT

[Tputsxenus B [Ipupoae HET; OHO HEMBICIUMO.

B Ilpupone ectb TOnbkO nAaBieHHE. J[aBIEHHE MOMKET
OBITH B )OpME OTTAIKUBAHUS.

DdupHbIe MAapUKU HUKAK HE MOTYT TSHYTh IPYT IPYTa,
OHH MOTYT TOJIBKO JAaBUTh APYT HA Ipyra WIK pacTaJKUBaThCs.

TepMUHBI «CITUTIAHUEY, (TATOTEHUEY, IIPUTSKEHUE)» B
Kypce (GU3MKH YHOTPEeOISIOTCS, HO KaKIbId Pa3 MbI JTOJKHBI
OTUETIIMBO TPENICTABIATH cebe, UTO HAa CaMOM JieJie BO BCEX
Clyyasix JeMCTBYET CKpBITbIA MeXaHU3M JaBieHus. Hanmpumep
MBI TOBOPUM O CJIMIIAHUM XUMAJIEMEHTOB; OHO JEHCTBUTEIBHO
cymectByeT. Ho 3T0 HHCKOJIBKO HE O3HA4YaeT, 4To
XHUMDJIEMEHTHI TIHYT Apyr Apyra. Ha camom aene npoucxoaur
BBITQJKUBAHUE XUMDJIEMEHTOB HaBCTpeduy JApyr Apyry, H
BBITAJIKMBACT WX 3upHas cpena.

[pyroii mpumep — 3eMHO€ TATOTEHUE: BCE IPEIMETHI
nafgatoT BHU3. Co3ma€Tcsi BIEUaTIGHWE, YTO WX MPUTITUBACT
3emiis. Her; uX, omsiTh e, BBITATKUBaeT d(QUpP B CTOPOHY
3eMJIM.

KTo-TO cipocuT: a Kak e MarHUThI? OHU K€ OTUYETIMBO
TAHYT K ce0e BCE )KeJIe3HbIC MPEIMETHI.

U 3nech, B cilydyae ¢ NPUTSIKEHUEM MAarHUTOB, HUKAKOTO
MPUTSKEHUST B JICMCTBUTEIBHOCTA HET, @ €CTh BCE TO XKe
BBITAJIKUBAHUE CPEJOI0 IPEIMETOB B CTOPOHY MAarHMTa.

Ta O04YEeBMAHOCTh TPUTSHKEHHUSA, KOTOPYIO MBI BCE
HabI01aeM, He TOJHKHA BBOAUTH HAC B 301y ICHHE.

Bce mbl Buaum cBouMu Tiazamu, Kak CoJHIE XOIHUT
BOKpPYI 3€MJIM: MOJHMMAETCS HaJ TOPU30HTOM Ha BOCTOKE,
COBEpIIAaeT KPyr Mo HEOOCKJIOHY M YXOAUT 3a TOPU30HT Ha
3anazae. Hy u uto? Mpl ke TBEPO 3HAEM, UTO Ha CAMOM JIeNIe
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3emiis Bpamaercst BOKpyr CosHua.
ToyHO Takke MBI JOJI2KHBI OTHOCHUTBHCA U K CIIMIIAHUIO, U
K TATOTEHUIO, U K MIPUTSHKEHUIO.

14. Moaeau XUM3JIEMEHTOB

XHUMDAJIEMEHTEHI y;[06Hee MNpEaACTaBJIATh B BUIAC
TEXHUYECKHX MOJEJTeH, TaKMX KaK PEe3MHOBOE KOJBIO, Kak
OoNbIIOE  KOJMBIIO W3  TOHKOH  ympyroil  IpOBOJIOKU
(TpOBOJIOYHAST MOJIENb) WIIM KaK TO K€ KOJIBIIO, HO M3 TOHKOH
yIpyrou TpyoouKH (IIyCTOTENIOE KOJIbIIO).

Pe3uHoBasi Moje/Ib IIPEJICTABIISACTCS B BUJIE PE3UHOBOTO
YIUIOTHUTEJIBHOTO KOJIbLIA Kpymioro ceueHus. JKenarenbHo,
9TOOBI JHaMeTp KOJbIa ObUT B JIECATKH U JaXe B COTHH pa3
Oonblie quaMerpa ceueHus. JKenarenpbHo TakKe UMETh LeIIbli
Ha0Op pPE3MHOBBIX KOJIELl Pa3HOrO0 JUaMeTpa, HO C
OJMHAKOBBIMH TOJILIUHAMM LIHYpa.

C IIOMOILIBIO PE3MHOBOU MOJIENH ynoOHO
JEMOHCTPUPOBATh IPOLIECC CBEPTHIBAHUSA HCXOJHOIO TOpa H
OKOHYATENbHYIO (POPMY XHM3JIEMEHTOB.

IIpoBo/iouHast MoAe/Ib MOXKET OTPaKaTb COOTHOILLIEHHE
JUaMETPOB CaMOI0 TOPOBOTO BHUXPsS XHMDJIEMEHTAa U €ro
ceueHMs. Tak y XMMAJIEMEHTa BOJOPOAA JUIMHA IIHYpa Topa B
ThICAYY pa3 Oojiplle JUaMeTpa CedeHus. Y  JIpyrux
XMM?JIEMEHTOB 3TO COOTHOILIEHHUE €€ OobIIe.

Ynpyrocts MpoOBOJIOYHOM MOJIENIHN TOBOPUT 00 yIPYTrOCTH
BHUXPEBOT0 IIHYpa XUM3JIEMEHTA.

TpyoOuarass Monxeab (IIyCTOTEIOE KOJIBIIO) Hambosee
TOYHO  TmepenaéT  3pUTENbHBI  00pa3  TOPOBUXPEBOTO
xumanemenTa. Ilycrora BHyTpu TpyOOUKM aHaJOTMYHA
MyCTOTE BHYTPHU IITHYpPa TOPOBOTO BUXPSI.
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15. Dnexrpon

DJIEKTPOHBI 3TO — TE€ YACTHIIbI, KOTOPHIE JABUXKYTCS IO
AIIEKTPUUECKUM MPOBOJIAM. DTO OHU 3aCTaBISIOT CBETUTHCA
ANIEKTPUYECKUE JTAMITOUKH, TPEIOT YTIOT, 00ECIIeYNBaIOT paboTy
TaKuX  DJIGKTPUYECKUX  anmaparoB, Kak  TEJIEBU30p,
paauorenedoH U APYTHX.

DJEeKTPOH MPEACTaBIIET COO0H MeMeHTapHbIH 0OPBIBOK
HIHypa TOPOBUXPEBOTO XuMaieMeHTa. OH MMEeT BHUJ BOJTYKA,
COCTOALIETO W3 TPEX Bpamaromuxcs 3QUpHbIX MmapukoB. C
TOPIIEB y 3TOTO BOJYKA — JIBA OCEBBIX d(DUPHBIX mapuka. Beero
B JICKTPOHE — MSITh IIAPUKOB.

PaccmoTpuM mnporiecc BOBHUKHOBEHHUS JIEKTPOHOB. MbI
YK€ 3HAeM, 4TO B CEYCHUU BUXPEBOTO IIHYpa XUMDIJIEMEHTa —
Tpu Oeraromux Mo Kpyry 3(pHUpHBIX MIapHKa; OHU 00pa3yroT
AJIEKTPOHHYIO CEKI[MI0 IIHYpa; IIHYP COCTOMT W3 TaKHX
cekuuii. XumayemMeHT Bojoponaa cocrouT u3 3000 Ttakux
CCKITHIA.

TopoBbIil BUXph 3aMKHYT, U €r0 BHYTPEHHSS MOJOCTh
3anepra. Ecnum ke XMM3JIEMEHT pa3opBaH, TO Y HEro
OTKPBIBAIOTCS JBa TOPIlAa; M B CaMblii MOMEHT pa3pbiBa 00a
TOpIIa 3aThIKAlOTCA JI(PUPHBIMH  IHapukamMu  cpeapl. B
JaJbHENIIEM TIPU CIYyYallHOM yZnape MO OJAHOMY U3 TOPIIOBBIX
[IAPUKOB ATOT IIAPUK HAYMHAET Pa3JaBIUBaTh DJIEKTPOHHBIC
CEKIIMU OAHY 3a Japyroi. Tak paccenBaroTcs BCE JIEKTPOHHBIC
CEKIIMU Pa30pBAHHOTO XHMMDJIEMEHTa, KpoMme mocieaHeil. Ona
COXpaHSETCs MOTOMY, YTO 00a TOPIIOBBIX IIApUKa CMBIKAIOTCS
Y HE MOT'YT €€ pa3JaBUTh.

B TakoM Buae ocTaBIIMiiCA DIEMEHTApHBIM OOPBIBOK
BHUXPEBOTO IIHYPa XUMDIJIEMEHTA U SIBIISIETCA SIEKTPOHOM.

DNEeKTPOHBI €CTh BE3/IE: U B BO3/lyXe, U B BOJIE, U B 3eMIJIE,
U B KOCMHYECKOM O0€3BO3AYIIHOM TMpocTpaHcTBe. OHHU
BO3HMKaIOT HAa COHIIE ¥ pAa3HOCATCS OTTYAA MO BCEHl OKpyTe.
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16. ®uzndeckuii npeamMeT

B ObiTy mnpenmeramMu Ha3bpIBalOT OOBIYHO H3JEIUA,
coxpansomue cBou (opmbl. Kuakux mpeaMeToB He OBIBaeT.
He Ha3pIBaloT npeaMeTaMu U HEPYKOTBOPHBIE OOBEKTHI, TAKHUE
Kak KaMHA. He Ha3pIBalOT TaKke MpenMeTamu OoJbIIne
U3/ETIHs, TAaKue KaK caMoJIEThI, KOpaoiIy.

B ¢Qusuke ke MOa CIOBOM «IIpPEAMET» JTOTOBOPUMCS
IIOHUMATh BCE, YTO COXpaHsET CBOIO (POpPMY, HE3aBUCUMO HU OT
yero. [Ipenmeramu ABISIIOTCA M IBUIMHKU, W IIECUUHKH, U
KaMHM, ¥ KHUTH, U aBTOMOOWJIH, U CaMONEThl. PU3NUYECKUMU
npeaMeTramMu  OyAeM CcuuTaThb TakXKe Tejla JKUBOTHBIX U
yenoBeka. B ¢pusuke kocMoca Bce 00BEKThI — 3BE3/1bl, TIAHETHI,
acTepOM/Ibl, KOMEThI — TakKe Oy/ieM Ha3bIBaTh IIpeIMEeTaMHu.

HckiroyeHne U3  0OOLIEro IMpaBHia OTHOCHUTEIbHO
COJIEP’)KAHMS CJIOBA <IIPEAMET» MOYKHO CHeNarb TOJIbKO MJIA
3JIEMEHTApHOH YacTULbl 3hupa — 11 3(UPHOro MapuKa.

PeanbHble mpenMeTsl HMMEIOT caMble pa3HOOOpa3HbIE
(GOpMBI, U KOTZIa OHM CTAJIKUBAIOTCS MEXIY COOOM, TO O4YEHb
TPYIHO IIpenyrajarb HX JajnbHelliee JBHxeHue. Ecnu
IIPEIMET — O4Y€Hb TBEPABIA, TO OT CTOJIKHOBEHUS OH MOXET
IIPOCTO OTCKOYMTh; MOXET IPU OTCKOKE ITOBEPHYTHCS, a B
HEKOTOPBIX CITy4yasiX — TOJIBbKO MOBEPHYTHCS 0€3 OTCKOKA.

B BbluncnuTenbHOM  (QU3MKE TakWe  IOAPOOHOCTH
YUUTBIBAIOTCS C TPYAOM — CIIUIIKOM CIIOJKHAS 3a/1a4a; [IOTOMY
TaM, KaK MpaBUio, YIPOUIAlOT (POpPMbI NMPEIMETOB U YCIOBUSA
UX CTOJIKHOBEHHH. Yallle BCEro NnpeamMeTsl B BEIUUCIUTENBHON
¢usznke  cuMTalOTCd  KPYyMIBIMM U HE  HMMEIOIIKUMU
IIOBEPXHOCTHOIO TpeHUsA. Tak CTOJIKHOBEHHE CTaJbHBIX
[IAPUKOB CYUTAETCA Haubosee MPOCThIM.

B 1elicTBUTENBHOCTH K€ B IIPOLIECCE CTOJIKHOBEHUS 1aKe
IIPOCTBIX CTAJBHBIX IIAPUKOB CKAXYTCS: YIPYTOCTh U BA3KOCTh
Mmarepuana IIApUKOB, OTKJIOHEHHS OT (OpMbI  Imapa,
ITOBEPXHOCTHBIE MHKPOCKOITUYECKUE BBICTYTIBI
(IIepoXoBaTroCTh),  CIWNAHME  COMKHYBIIHMXCS  IIApUKOB,
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MHEpLHsS MOBOPOTAa,- W BHEIIHHWE (AKTOPBL: COMPOTUBIICHHE
BO3/lyXa, 3apsHKEHHOCTh AJIEKTPOHAMHM, HAMarHMYEHHOCTb WU

Ipyroe.

1'7. Marepuansl u cpeabl

Marepuanaom SBISIETCS TO, U3 YEro COCTOST MPEIMETHI.
Hox cneman m3 Meraiuia, CKyIbNTypa — W3 T'paHUTa, IIUHA
KoJeca — W3 PEe3UHBl, CTPOUTENIbHBI OJOK — W3 TecKa Hu
[IEMEHTA.

Cpenpl OBIBAIOT KHUIKUMHU M ra3000pa3HbIMu. st peIObI
CpEoIO0 SIBIIACTCS BOAA, IS ITHIL — BO3IYX.

To, Kak BBIVISIIAT MaTrepHaibl M CPENbl, Ha3bIBACTCSA
arperaTHbIM COCTOSTHHEM

ArperarHoe COCTOSIHHE MO)KHO OIICHHMBaTh MO CTEICHH
NO/IATIIMBOCTH MaTepHalioB U Cpea: TBEPAOE — KaMEHb;
YIIPYroe — pe3nHa; TeKy4ee — BOJa M BO3IyX.

MO’KHO pa3feauTh MaTepHaibl U CPeIbl O APOOIEHOCTH:
MOHOJIUTHOE — KaMEHb; ChIITydee — IECOK; TATydee — KIICH;
ra3zoo0pa3Hoe — BO3IyX.

Yame Bcero marepuainbl M CpeIbl pa3feNsioTcs Ha
TBEP/bIE — KAMEHb; XKHJIKHE — BOJIa U T'a3000pa3HbIE — BO3IYX.

A BooOwe B Ilpupone Habmronaercs Takoe pazHooOpasue
MarepuaioB W Cped, YTO HMX TPYAHO  Kak-1ubo
KJIaCCU(UIIUPOBATD.

18. Buasl ¢puznyeckoit uHbpopMauu

Bunsl  ¢usnueckoir uHpOpManMu OBIBAIOT  CaMbIMH
pa3HBIMHU; PACCMOTPHM HEKOTOpBIE M3 HUX NMPUMEHUTEIHEHO K
rpose.

dakTopbl — HAITPUMEP HEOKUJAHHOCTH TPO3BI B 3UMHEE
BpeMs U 3aKOHOMEPHOCTD €€ B UIOHE.
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YcaoBust — CpeiHUE U SKBATOPUAIIbHBIE IIUPOTHI.

IIpu3Haku — Ky4deBble 00aKa, HOPBIB BETPA.

CgeroBble 00pa3bl — I'p0O30Basi Tyya, MOJHHUH.

3ByKoBbIe 00pa3bl — pacKarbl rpoMa.

Beau4nHbl — CKOpPOCTh BETpa, MNPOAOIKUTEIBHOCTh
IpO3Bl, YACJIBbHOE aTMOC(HEPHOE TaBICHUE.

B onucarenbHOM (QU3UKE MCIONB3YIOTCS BCE BUABI
uHpOpMaLUH.

B BbluMciauTenbHOM (U3MKE HCHOIB3YIOTCS  TOJBKO
BEJINYMHBI.

19. BpruucnutenbHas ¢usuka. dusnyeckue
BEJINYMHBI

BoruncnutensHas — ¢usuka omepupyer  (HopMyTIaMH.
DopMyITBI COCTOAT U3 (PU3MUECKHUX BEITHYUH.
Hampumep:

onuxa * wupuna = niowaos.

OObIuHO (pU3HUECKUE BEJINYMHBI MPEICTABIISAIOTCS B BUJIE
0003HaueHuM, HaIpuUMep

I *b=5,

rae | — mmna; b — mmpuna; S — o,
OO0o3HaueHuss (U3UYECKUX BEJIWYMH MOTYT  OBIThH
3aMEHEHBI YNCIIaMU:

5*2=10.

K ¢usnyeckum BenuuMHaM OTHOCATCSA JIMHEHHbIE
pa3Mmepsl, yTb, MHEpLHS, SHEPrus JBUKECHUH,
IPOAOJKUTENBHOCTD, IUIOMAAb, O0BEM pa3MepHbIH, O00BEM
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SHEPreTUYECKH, MIIOTHOCTh MHEPLIUH, TIOTHOCTD JIBH)KEHUI,
CKOpOCTb, YCWJIME, YCKOPEHHE, YIAEIbHOE [aBJIECHME, YKJIOH
YAENBHOTO JIaBJeHUs U Jipyrue. Bcero HacuuThIBaeTcs mopsiaka
100 pu3mvecknx BeTUIHH.

Hekoropeie  ¢usnueckue  BeIMYMHBI MBI Oylaem
paccMmarpuBarh MOIPOOHO.

Ouznyeckne BETUYHMHBI XapaKTepU3yOT (GU3HYECKUE
00beKThl (3up, TpenMeTvl, Cpeabl, SBICHHUS), HPUIEM
XapaKTePUCTUKH OSTH — KOJIMYECTBEHHBIC; MOITOMY H
HA3bIBAIOTCS OHU BEIUMYMHAMU. Tak J[BIJKEHHE Ieniexoja
MOXKET XapaKTepU30BaThbCs MPOMJACHHBIM MyTEM (Hampumep 8
KUJIOMETPOB), CKOPOCTHIO XONBOBI (Hampumep 4 KUJIOMETpa B
yac) U IpOIOJIKUTENIHOCTBIO ABMKEHUS (2 aca).

bonbmias gacte QU3MYECKUX BEIUYMH — IEpEMEHHBIC.
CkopocTh, Hampumep, - NEpPEeMEHHas BEIMYMHA; OHA MOXKET
OBITH U OOJIBIIION U MaJIOH.

Ho ectp cpean Qu3nueckux BETUYHMH U TaKUe, KOTOPBIC
HE W3MEHSIOTCS, HampuMep AuaMeTp U HHepuus 3(QUpHOTro
HIapUKa.

B  TexHumke  (¢u3MUecKkwe  BEIMYUHBI  HA3BIBAIOT
napameTpamH.

20. dusnyeckue 3aBUCUMOCTH

Eciu B ¢opmyne wucnonb3oBaHbl Tpu U Oonee
du3nvecKue BETWYUHBI, TO Takas d¢opMmyna B (usuke
Ha3bIBACTCSI 3aBUCUMOCTHIO.

[IpoiineHHbIN MMyTh, HAIPUMED, SBISIETCS 3aBUCUMOCTBIO
OT CKOPOCTHM W NPOAOJDKUTEIBHOCTH JIBUJKEHUS; CKOPOCTH
JBUKEHUSI SIBJIIETCS 3aBUCHUMOCTBIO OT MPOMIEHHOTO MyTH U
IPOJOJDKUTENIBHOCTH  JBUKEHMS, a IPOJODKUTEIBHOCTD
JIBUKEHHS, B CBOIO OYepelb, OINpPEAENSeTCs IPOHIEHHBIM
IIyTEM U CKOPOCTBIO.
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B 0003HaueHUsIX 3TO BRIDISIAUT TaK:

B}

s=vrt v=>; (= %
t
rme S — myTh; V — CKOpPOCTh; t — TPOIOIDKUTEILHOCTD
JIBUKCHHSI.
[IpeobpazoBanus usnueckux 3aBucumocteit (popmyin)
MOJYUHSIOTCSI PAaBUIIAM MAaTeMaTUYECKUX MPEOOPa30BaAHU.

21. Buasl ¢puszndeckux 3aBUCUMOCTEN

dusnueckue 3aBUCUMOCTH MOTYT OBITh  CaMbIMH
pasHBIMH; HMX MOXXHO KJIACCH(PUIMPOBATh MO PA3IUYHBIM
IpU3HAKaM.

dusnueckre 3aBUCHMOCTH MOXKHO TOACTUTH HA MPSMbIe
u obparHble. Hampumep cKOpOCTb ABMXKEHHSI UMEET IMPSIMYIO
3aBHCUMOCTh OT MyTH H OOpaTHYI 3aBHCHMOCTH OT
HPOJIOJDKUTENIBHOCTH JABUXKEHHUS.

[IpsiMasi 3aBUCUMOCTB BBIPAXKAETCSI B TOM, YTO C POCTOM
OZIHOM (hM3MYECKOM BETUYMHBI (B pacCMaTpUBaeMOM IpUMepe
— MyTH) pacTeT U 3aBUCUMasi OT He€ (u3nyeckas BeIUYHHA
(ckopocTh): ueM Oousblie MyTh (OpU OJHOM M TOM ke
TPOJIOJDKUTENIEHOCTH JABMKEHHS ), TEM BBIIIIE CKOPOCTb.

Oo6parnas 3aBHCHUMOCTD CKOPOCTH OT
IPOJIOJDKUTENIEHOCTH JIBWKCHUSI BBIPAKACTCS B TOM, YTO TPHU
YBEJTUYEHUHN MPOAOJIKUTEIBHOCTH CKOPOCTh YMEHbIIAETCs;
IyTh CYUTAEM TTIOCTOSTHHBIM.

dusnueckue 3aBUCUMOCTH MOT'YT OBITH
NPOTIOPIMOHATLHBIMH U HETIPOITOPIIHOHATEHBIMHU.

B npomopuuoHanmbHBIX  3aBUCHUMOCTSX  (pU3HUECKUE
BEJIMYMHBI HE WMMEIOT HU CTENEHEeH, HU JPYruX CIOKHBIX
MaTeMaTu4eCKUX BBIPAKCHHH.

B paccmoTpeHHOM ~— mpHMepe  CKOpPOCTh  IPSIMO
OpONOPLUMOHANIbHA IYTH M 00paTrHO MPOIMOPIMOHAIbHA
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MPOJOJKUTENBHOCTH JIBH>KECHHUSL.

HenponopuuoHaibHble  3aBUCUMOCTH  MOTYT  HMMETh
CTCTNIEHHbIE BBIPAKEHUS (HAIpUMEpP CKOPOCTh B KBaJparte),
JorapupMuUECcKre, TPUTOHOMETPUYECKUE U TIPOYHE.

22. OO0o3HauyeHUsA
AndaBuThI

(I)I/IBI/IIIGCKHX BCJIINYHH.

CocraBiaTh (HOPMYITBI 3 CIOB — HEYJOOHO; (POPMYIIBI B TAKOM
BUJIC CTAHOBSTCA TPOMO3IKUMU. [103TOMY B HUX MOACTABISAIOT
He Ha3BaHUS (U3UYECKUX BEIMYHMH, a HMX O0O3HayeHus. B
KauyecTBe O0003HAYCHHWH HCIONB3YIOT OYKBBI  Pa3IMYHBIX
as(haBUTOB; YaIlle BCETro — JATHHCKOTO M TPEYECKOro; MHOTIA —
PYCCKOTO.

B oOmem B ¢usuke HET KECTKUX MpaBUI — Kakoil OykBOU
0003Ha4YaTh Ty WM UHYIO (PU3UYECKYIO BEIMUYUHY, H TTIOITOMY
KaXIbI BOJIEH 0003Ha4aTh WX IMO-cBoeMy. OIHAaKo B Hayke
YK€ CIOKHINCh W IIMPOKO HCIIONB3YIOTCS ONpeAeiIEHHbIC
0003HAueHUs, KOTOpbIE  OOJErdarT  B3aUMONOHUMaHHE
CIIEIUATTUCTOB MEXKTY COOOIO.

ITyte, Hampumep, NPHHATO 00O03HAYaTh MaJoOH JIATUHCKOU
OykBoil S (3c), ckopoctb — OykBoii V (B3), a
HPOJIOJDKUTENIBHOCTh — OykBoW t (19). Yacrory BpareHus
00BIYHO 0003HA4YAIOT Manoil rpedeckoit OykBoit v (HIO), HO
WHOT/IA U JIaTUHCKOU OykBoO# f ((h3).

HanomuuMm angaBuThl.
Pycckuii andasut (kupunnuna)
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23. Enuauiipl GU3N4ecKux BETUIUH

HJ'II/IHy HpOfIlI@HHOFO IMyTH MOXXHO IMPEACTABUTH B 1Iarax,
B MCTpax, B KWJIOMCTpax; B CTApUHY IMIYTb HU3IMCPAICA B
CAXKCHAX U B BépCTaX. HpO)]OJ'I)KI/ITeJ'II)HOCTI) JABWXKXCHUSA MOXKHO
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OTpa3uTh B CEKYH/IaX, B MUHYTax, B yacax.

To, B uém wu3Mmepsiercs (u3MyecKass BEIMYMHA,
Ha3bIBACTCS SAMHUIICH 3TOM BEITMYHHBI.

Enununell mpoiieHHOro MyTH MOXET OBITh W Iar, u
METp, W KWJIOMETp, U CaXeHb, W BEpPCTa; ECIUHUIICH
MPOIOJKUTENBHOCTH IBUKEHUS — U CEKYH/1a, © MUHYTA, U Yac.

Enunuiel uamMepeHnii MosiBUIIUCH B TIIYOOKO#M APEBHOCTH,
HO CHauaja OHU OBUIM HE OYEeHb TOYHBIMU. Tak pazMepsl
MIPEIMETOB U3MEPSUINCH B TAIAX, B JOKTSAX; HO U ISAIA U JIOKTH
y pa3HbIX JroAel — pa3Hbie. [locTeneHHo eMUuHUIBI U3MEPEHUI
YTOUYHSUIMCh, 3AMEHSJINCh HOBBIMA M HAKOHELl YTBEPAUIUCH TE
13 HUX, KOTOPBIC MPU3HAHBI BO BCEM MUpE.

Haunbonee u3BecTHOW equHMICH (U3NUECKUX BEITUYNH
SBJISIETCS METpP; 3TO — CTaHJAPTHBIA OTPE30K, C IOMOIIBIO
KOTOPOTrO HM3MEPSAIOT JIMHEHMHBIE pa3MEphl, HalpUMEp JJIHHY,
UIMPUHY U BBICOTY MOMELIEHUN, TUaMETP KPYIIbIX JETAled U
MHOTO€ JIPYTO€.

Emé opnoil, He MeHee pacnpoCTpaHEHHOW eaUuHULICH
SIBJISICTCSL UH MHEPLUU (paHee ¢€ Ha3bIBAIH KHJIOTPAMMOM ).

WNuepuust npenmera BBIPAKACTCS B TOM, UTO MPEIMET
CONIPOTHUBJISICTCS BHEIIHEMY BO3JCUCTBHIO. JIexKUT, Hanmpumep,
KHUTa HA CTOJIE U CTOUT HACTOJIbHAS JIaMIIa; KHUT'Y CMECTUTh
JIETKO, a JIaMIy — TsDKeJee; 3HAYUT, UHEPIHUS JaMIbl OOJbIIe
WHEPLIUU KHUTH.

Metp ¥ MH TPU3HAHBI MEXYHAPOIHBIMA CTaHIAPTHBIMHU
eAUHUIIaMU (PU3UYECKHUX BenHuuH. J{Jis Toro, 4T006 OHU OBLITH
CTPOTO OJMHAKOBBIMM BO BCEX CTpaHax MHUpa, CO3/IaHbl B
€IMHCTBEHHBIX JK3eMIUIsIpax oOpaslbl MeTpa W uHA (3TU
00pa3Iibl HA3bIBAIOTCS TATIOHAMH). XPAHATCS ITATOHBI METPa
1 nHa B0 Opa”uuu.

Bce cTpanbsl Mupa M3rotaBImMBarOT CBOM 00pasibl METpa
U WHa (TaKk Ha3bIBaeMble TyOIUKAThl) U CBEPSIOT MX C BHICOKOU
CTEMEHBIO TOYHOCTH C MEXIYHAPOIAHBIMHU ATAJIOHAMH. A 1ayee
M3TOTOBUTEIM JIMHEEK, PYIETOK, BECOB U IPOYUX MEPUTEIIEH B
KaKIOW CTpaHe CBEPAIOT MX CO CBOMMH AyOnukaramu. BoT
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MoYeMy BCEe U3MEPUTEbHbIEC TUHEHKN U BEChl — OIMHAKOBBI BO
BCEM MUpE, U OJUHAKOBbIE MUJUIMMETPOBBIE JEJIEHUS HA ITHX
JMHENKaX U OJJMHAKOBBI JICJICHUS BECOB.

B Hameld crpaHe cymiecTByeT cHenMaibHas Cciayxo0a
CTaHAapTH3ALUH, KOTOPasi CIEAUT 3a TOYHOCTHIO U3TOTOBIICHUS
BCEX MEpUTENEH U U3MEPUTENBHBIX IPUOOPOB.

OdyeHb pacnpoCTpaHEHHOM eAWHHIECH  (QHU3NIECKHUX
BEJIMUUH SBIIETCA TAKXKE CEKYHJa; B CEKYHJaxX BbIPAXKAIOT
OPOAOJDKUTENIBHOCTE. 32 CEeKYHAY  MHPUHAT  OTPE30K
MIPOJOJKUTENBHOCTH, paBHbI  1/86400 wacTu cpeaHUX
CONMHEUHBIX CyTOK. EcTh W npyrue, Oojee TOYHBIC CIOCOOBI
OTIpeIeNICHUS] CEKYH/IbI.

C HEKOTOpPHIMH EIWHHIAMH  (DU3WYECKUX BEIHYUH
MO3HAKOMUMCS TIO3]THEE.

Enuaunel  Qu3MUecKux BENIWYMH HMMEIOT  YCIOBHBIC
OykBeHHble 00O03HadeHus. B Hamell cTpaHe eIUHUIIBI
0003Havar0TCA KUPUUIULEH, HATPUMEP METP pa3MEpHBIN — mp;
METp MyTH — MK, CEKYHIA — C.

24. KparHoctb ¥ JOJBHOCTh  €OWUHHIL
(bU3NYECKUX BETUINH

IIpu wu3mMepeHuH OONBIIMX 3HAUYEHUH  (U3NYECKHUX
BEJIMYMH, HampuMep OONIbIIUX pPAcCTOSHUM, YHNOTPeOsIOT He
OCHOBHBIE €IMHHUIBI W3MEPEHUH, a KparHele HM. Tak
NPONJCHHBIM YEJIOBEKOM IMyTh YyJIoOHee yKa3blBarb B
KHJIOMETpax, a He B MeTpax; B kumiomerpe — 1000 meTpos.

A 1§pu W3MEpEeHUMH MalblX 3HAYeHUH (PU3MUYECKUX
BEJINYMH, B JIECATKH, COTHU M OoJjiee pa3 MEHbIIE OCHOBHOM
BEJIMUMHBI, YHNOTPEONSAIOT JIOJIbHbIE €AMHULIBI H3MEPEHH.
Pa3zMepbl MalIMHOCTPOUTENBHBIX JleTallell ynoOHee yKa3bIBaTb
HE B METpax, a B MIUJTUMETPaXx.

KpaTHOCTb npuHATA ACCATUYHAA W TBICAYHAsA: OT 1 0
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1000 unér xparnocts aecsatuunas; ot 1000 go 1000 000 000
000 000 000 — ThicsyHAs.

JNlecaruunas kpatHocTh unceln: onuH (1) — necsars (10) —
cto (100) — Teicstaa (1000).

Teicsiuynas kpatHOCTh ymcen: mMuumon (1000 000) —
musurapy (1000 000 000) — tpumron (1000 000 000 000) —
kBaapusutron (1000 000 000 000 000) — kBunTHILIHOH (1000
000 000 000 000 000).

Kparnble enuHuipl (GU3MUeCKUX BEJIWYUH MUIIYTCA CO
CIEIYIOIMMU MpPUCTaBKaMH: Jieka (YMHOXXUTh Ha JIeCATb) —
kuio (* Teicsdy) — Mmera (* MWIIHMOH) — TUra (¥ MuuIHapa) —
tepa (* Tpwumon) — mera (* kBampwumMoH) — 3kca (¥
KBUHTHUJIMOH ).

Hampumep omuH KuiomMeTp = ThICA4a METPOB; OJUH
MeraynjgaB = MUJUIHOH YAJIaBOB; OJMH THUTaJBUXK = MUJUIAAP]
JIBIDKEH.

JloabHOCTh OBIBACT TaKXKE JECATHUYHOM M TBHICSIHOM.
JlonbHble enuHUIBl (U3UYECKHX BEJIWYMH MHUIIYTCA CO
CJIENYIOIMMU TIPUCTABKaMU: JeUH (pa3fesiuTh Ha JECATh) —
cauti (/ Ha ct0) — MuuH (/ Ha ThICAYY) — MHKpo ( / Ha
MWUIMOH) — HaHO (/ Ha MUJUIMApA) — MUKO (/ Ha TPUILJIMOH) —
demTOo (/ Ha KBaIpUILIHMOH) — arTo (/ Ha KBUHTUJLIMOH).

Hanpumep, oMH MIJUTMHH = OJfHA THICSYHAS YacTh WHA,
OJTMH MUKPOMETP = OJJHAa MIJIJTMOHHASI YacTh METpa.

OdeHp 9acTO KPaTHOCTh M JOJBHOCTh H300pa)karoT B
BUJIE CTETIEHHBIX YHCEN:

kparHocts: 10 = 10; 100 = 10%; 1000 = 10° ; 1000 000 =
106; U Tak Janee;

y JIOJIbHOCTH CTENEHb YKa3bIBAE€TCS CO 3HAKOM «MHUHYC»:
1/10 = 10 ; 1/100 = 107 ; 1/1000 = 10 ; 1/1000000 = 10° ; u
TaK Janee.
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25. OcHOBHBIE (PM3UYECKUE BETUINHBI

Bce ¢usnueckue BeaMUUHBI pa3/ieieHbl HA OCHOBHBIE U
IIPOU3BOJIHBIC.

OcHOBHbIE  (pu3MUECKHUE  BEIUYHHBI CUUTAIOTCS
HE3aBUCHMBIMH; OHH CYIIECTBYIOT CaMH I0 cebe.

IIponzBoaHble (hr3HUYECKUE BEIIMYUHBI PACCMaTPUBAIOTCSA
KaK 3aBHCHMBIE.

B xauecTBe OCHOBHBIX (PM3NYECKHUX BEJIMYUH BHIOPAHbI:

- JIMHEUHBIN pasMmep;

- IYThb;

- HHepuus;

- IPONOJIKUTEIBHOCTB;
Y HEKOTOPBIE JAPYTHE.

OHu xopomm TeM, 4yTo Haubojee NIpUEMIIEMBl IS
MNpeaACTaBJICHUA u BOCIIpHUATHUA. I[JISI HHUX CO3/1aHbl
criellMaibHbIe 3TAJIOHBI: METP, UH U ceKyHa. Emé oHn yno0HbI
TEM, 4YTO 3aBUCHUMBbIC (i)I/ISI/I‘-IeCKI/Ie BCJIIMYHUHBI, COCTAaBJICHHBIC
U3 3TUX OCHOBHBIX, UMEIOT NMPOCThIE (POPMBI.

EI{I/IHI/ILIBI HU3MCPCHUA OCHOBHBIX (1)I/I3I/I‘~I€CKI/IX BCJIIMYHUH
TaK)K€ CUUTAIOTCS OCHOBHBIMHU.

26. OcHoBHas ¢usuyeckas BeJIUYMHA —
JIMHENHBIN pa3mep

K nuHelHbIM pazMepam OTHOCATCS:

JUITMHA 4ero-mu0o0, HampuMep CTOoJa; AJUHY 0003HAuYaroT
0OBIYHO JIATHHCKOW OYyKBOM | (MPOU3HOCHUTCS — 3I1b);

mpuHa; obo3nauerue — b (63);

BbICOTa; 0003HaYeHue — h (am);

TOJIIIMHA, HAMpUMeEp, KHUTH; 00O03HA4YaeTcss TpedecKon
OyKBOIi 0 (1enbTa);

11ar, HarpuMep, KOJIOHH; 00o3HaueHue — t (13);
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JIWaMeTp KPYIJIBIX PeaMeToB; obo3naucHue — d (13);

JUIMHA BOJHBI; O00O3HayeHWe — rpedeckas OykBa A
(MO ma);

U Ipyrue pa3Mepsbl.

JluHelHbI1  pa3Mep OXBaTbIBa€T OYEHb  IIMPOKUH
JMana3oH W3MEPEeHUi: OT auamerpa 3(PUPHOro MIapHKa [0
pa3mepoB Meraranaktuku. [losToMy npu ykazaHuu JIMHEUHBIX
pa3MepoB IIUPOKO HCIIOJIB3YIOTCS JAONBHOCTh M KPaTHOCTD.
Jlunelinple pa3Mephl AeTajieil B MalIMHOCTPOEHUU IPUHSATO
YKa3bIBaTh B MUJIJIUMETpPax.

CrangapTHOW eIUHULIEN U3MEPEHUS JIMHENHBIX Pa3MEPOB
ABIIIETCSI MeTP Pa3MepHblid; OH OTHOCHUTCS K OCHOBHBIM
€IMHUILIAM.

O6o3HayeHne MeTpa pPa3MEPHOIO — COYETAHHE PYCCKHUX
OyKB Mp.

27. OcHoBHas (pu3nyeckas BeIMUYMHA — ITYTh

Ecnu nuHEWHBIM pa3sMmep XapaKTepUs3yeT I10JI0KEHUE
4yero-jinbo, TO NyTh OTpaxkaeT JBWxeHHe. OH sBiseTCA
SHEPreTUYecKor (prU3MuecKoil BEIMYMHON U CBs3aH OOBIYHO C
BBIMOJIHSAEMON pabOTOM WM € MPEeACTOSIIUMH 3aTpaTaMu
SHEpPTUU.

O06o3HaueHue myTH — S.

Enununenn wm3MmepeHus IIyTH SIBISIETCS MeETP MYTH,
o0o3HaueHue — mn. [lo BenuuMHE METp NMYTH PaBEH METPY
pasmepHomy: 1 mn =1 up.

Korna pasnenenue Ha JMHEHHBIM pasMep U Ha IyTh HE
00s13aTeNbHO, TO B KayecTBE EIUHUIBI H3MEPEHHS MOXKHO
UCIIOJIb30BaTh METp 0€3 yKa3aHHs ero Ha3HaueHHs.

O6o03HayeHne MeTpa — M.
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28. OcHoBHas ¢wu3uyeckas BeJIUYMHA —
UHEPIUS

NHepunoHHOCT, TIperMeTra — 3TO €ro  CBOMCTBO
COIPOTHUBIIATHCS JEUCTBYIOIIMM Ha HErO BHEIIHUM YCHUJIUSM —
JIABJICHUIO U HATSHKCHUIO.

@uU3NYECKON BEIMYUHOM, OTPakarollel MHEPLUOHHOCTD
IIpeIMETa, SABJISIETCS €r0 UHEPLIUS.

YroObl MOYYBCTBOBaTh HHEPLUOHHOCTH, IOMPOOYyeM
CABMHYTh C MECTa Ha BOJAE TPHU PA3HBIX IpEAMETA: WICTKY,
JOAKY ¥ KOpaOiib. Boma BeIOpaHa 7Sl TOTO, YTOOBI HCKITIOYHTH
Tpenue. lllenka ciBuHeTCs 04eHb Jerko. g cMeleHus JIOAKU
notrpedyercs yKe 3HauuTelIbHO OoJbllee ycuiaue. A Kopadiib
MBI €Ba JIM CTPOHEM C MECTa. JOTO TOBOPUT O TOM, YTO
UHEepLUUs IIEeNKW — O4YEeHb MaJjlasg; MWHEpPUUs JIOAKH —
3HAYUTENBHO OOJIbIIE, a HHEPLIUS KOopabis — emé OobIIe.

WueprmonHOCTh TIpucylia 3QUPHBIM IIapUKaM; 3TO -
3akoH [Ipupospbr.

WNHepuyss XHMMAIEMEHTOB CKJIAIBIBACTCS W3 HWHEPLUMU
3(UPHBIX MAPUKOB, 00PA3YIONINX JAHHBIE XUMAJIEMEHTHI.

Nuepuuss npeaMeToB  CKIAABIBAETCS M3 MHEPUUHU
XMM3JIEMEHTOB, 00pa3yloIUX JaHHbIE TPEIMETHI.

NHuepuus ecTh U y TEKYyUUX CpPel — y )KUJIKOCTEN U I'a30B;
OHAa TaKKe CKIAABbIBAETCS W3 HHEPLUM XUMDIEMEHTOB,
00pa3yroux JaHHbIE TEKYUHE CPEIbI.

WHeprus npeMeToB U onpeAeaEéHHbIX 00bEMOB TEKYUUX
cpen obo3HauvaeTcst Oosblioi naruHcko Oyksod [ Kax
UCKJIIOYEHHE, HWHepuus H(PHUPHOro Iapuka o0003HayaeTcs
MaJjioi OyKBoOii 1.

Envnuneit usmepeHus MHEpLUUU sBIsETCS MH (OT CI0Ba —
uHepuus). VH sBrseTcs OCHOBHOM eIMHULIEH.

O06o03HaueHNnEe eMHUIIBI UHEPLUU — TaKXKe UH.

WNuepuynsa xkuuru, Hampumep, paBHa 1,5 wun; wmHepnus
BeZpa BoAbl paBHa 10 umn.
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29. OcHoBHasg (u3uyeckas BeIUYMHA —

MpOAOJIKUTCIIBHOCTD
VYacHumM - B 4éM  pa3MuMe€  BPEMEHUM U
IIPOIOJIKUTEIIBHOCTH.
Bpewms — nmociie1oBarenbHOCTh BPEMEHHBIX COOBITHA.
IIponomxuTenbHOCT  —  KOJIMYECTBO  BPEMEHHBIX
COOBITHH.

Korzna mMbl TOBOpUM O BpPEMEHH, TO, HAIPUMEP, 8 4acOB
BOCIIPUHHMMAEM KakK [OCIEAYIOLIME II0ciie 7-MHU 4YacoB H
IIpeIeCTBYIOIIME 9-TH Yyacam; IpYIrMMH CJIOBAMM — KaK yTpo.

Ecnu sxe MbI TOBOPUM O HPOJIOJIKUTEIBHOCTH, TO TE Ke 8
4acOB BOCIIPUHUMAEM KaK BPEMEHHOM OTpPE30K, HalpuMmep
XOIIBOBI.

VY BpeMEHHU ecTb HalpaBlICHHE: OT 7-MM 4acoB 4epe3 8 K
9-tm yacam. Bpemsi nBHMXKETCS TONBKO BIEPED; 3TO — 3aKOH
ITpuponbl. Apudmernyeckue aeicTBus (yMHOXKEHHE U
JIeJIEHNE) HETIPUMEHUMBI K [TOKa3aHUSAM YacoB.

Y DOpOROIDKUTENBHOCTH HET HAINpaBICHUA, U C HEKO
MOYKHO TIPOM3BOJIUThH JIOOBIE apuU(pMETHUECKHe JEeHCTBUS.
YMHOXasg  CKOpPOCTh  XO0ibObl  (mycTh 4  KM/4ac) Ha
MPOJOJIKUTENHHOCTh  XOABOBI (8 dYacoB), MBI TOJydaeMm
npoiiieHHbId MyTh: 4 kM/yac * 8 yac = 32 kM. Havano u koHery
IyTU B JAHHBIX pacyéTax He UMEIOT HUKAKOTo 3HAYEeHUs, Ja U
camMu 8 YacoB KO BpPEMEHUM CYTOK HE HMEIOT HHUKAKOIo
OTHOIIIEHUSI.

[IponomxuTenbHOCTh 0003HAYaeTCs JaTUHCKOM OykBOH t
(T2).

CrangaptHoi eAVHULICH U3MEpEHUs
MPOJOJKUTENIBHOCTH SIBIISIETCS CeKYHJA; O0O3Ha4aercs OHa
kak c¢. CekyHzna SBISIETCSI OCHOBHOW EIMHHULEH HW3MEPEHUs
(bu3NYECKUX BEJIUYMH.

EnununamMu npogoiKUTEIbHOCTH MOTYT OBITh KpaTHBIE
U JIOJIbHBIE CEKYH/IbI.
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Ha mpakThke B KauecTBE KpaTHBIX HCIOJIB3YIOTCS
MHUHYTHI (Mun) 1 acsel (vac): 1 mun = 60 ¢; 1 uac = 60 mun.

30. IIpousBoaHbIe PU3UUECKUE BETUUUHBI

[IpousBoanbie (pu3MUecKre BEIUYUHBI UMEIOT TMPSMYIO
WIH KOCBCHHYIO 3aBHCHMOCTh OT OCHOBHBIX (DM3HUECKHX
BeuuruH. OHU MOTYT OBITH BBIPAXKEHBI Yepe3 OCHOBHbBIC HIIU
yepe3 jApyrue, Ooiiee TMPOCThIE MPOU3BOAHBIC (PH3HUECKUE
BEJINYMHBI.

K mpousBonHbIM (PU3NYECKUM BEJIUYMHAM OTHOCSATCS:
iomaas, OO0BEM pa3MepHBIH, OO0BEM HSHEPreTUYECKUH,
IJIOTHOCTh MHEPLUH, CKOPOCTh, YCHUIIME, YCKOPEHHE, YACIBHOE
JIaBJICHUE, YKJIOH YIEIbHOIO JABIICHUS, 3HEPIUsl JABUKCHUH,
Temneparypa u Japyrue. HekoTopble H3 NIPOHM3BOAHBIX
buznyeckux BelIWYUH OyIyT pacCCMOTPEHBI IO3/IHEE.

[Tpumep npsiMOi 3aBHCHUMOCTHU MIPOU3BOIHOMN
(Gu3HMYECKONW BETUYMHBI OT OCHOBHBIX: CKOPOCTb JBHXKEHUS
onpezensercs MyTéM AeNieHUs MyTH Ha MPOAOIKUTEIbHOCTD
NBIDKEHUS. J[pyruMu clioBaMH, CKOPOCTh JBMXKEHUSI 3aBUCUT
OT JIByX OCHOBHBIX (DM3MUECKHX BEITUYMH: OT MyTH U OT
MPOIOJKUTEILHOCTH.

[IpumMep  KOCBEHHOM  3aBUCHMOCTH  IIPOU3BOJHOMU
¢u3myeckoil  BEIMYMHBI  OT  OCHOBHBIX:  YCKOpEHHE
XapakTEepU3yeT HW3MEHEHUE CKOPOCTH, TOECTb 3aBUCUT OT
Jpyroil Mpou3BOJHON (u3nueckoi BeanuuHbl. Ho ckopocTs,
Kak ObLJIO BBISICHEHO, 3aBUCUT OT MYTH U MPOAOIKUTEIBHOCTH
JBUKEHMSI. 3Has 3TO, MOXHO BBIPa3UThb YCKOPEHHME TaKXkKe
4yepes HUX.

[TpownsBonnbie buznveckue BEJINYUHBI -
B3aMMO3aBUCUMBI. X B3aMM03aBUCUMOCTb IOAYUHSAETCS
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MaTreMaTU4eCKHM 3aKOHaM PeoO0pa3oBaHHIA.

[Tpumep.
OcHOBHAsT 3aBUCUMOCTE:

nymu
nPOOOANCUMEABHOCTD

CKOpOoCntv=

B3aumubie 3aBUCUMOCTHU:

nyms = cKopocmsv * npooonicumenbHocms,

___hymb
npomecume/ZbHocm b=
CKopocCniob

31. PazmepHoCTH (DM3UUECKUX BEIHMYUH

Beipaxkenne Quanyeckold BEIMYMHBI B CIMHHUIAX
M3MEPEHUS Ha3bIBACTCSl PA3MEPHOCTHIO.

Pa3aMepHOCTBIO JITTMHBI SBJISIETCS METP pa3MEpHBIN (Mp);
Pa3MEPHOCTHIO MYTH SIBISAETCA METP MYyTH (Mn); pa3MEPHOCTHIO
WHEPLHU SIBIISICTCS HWH (un); Pa3sMEPHOCTHIO
TPOJIOJKUTEILHOCTH SBJISAETCS CeKyHa ().

VY 1npousBOAHBIX (DU3UYECKUX BEIHMYUH PA3MEPHOCTH —
0ollee CIIOKHBIC.

EnuHnna ckopoctu — cxkop; pacKpoeM €ro CoJepiaHHe.
CKOpOCTh JBWKEHUSI OIpenesnsieTca MyTEM JeJEeHUs MyTH Ha
MPOOJKUTENBHOCTh  BWXEHUs. [loaToMy pa3mepHOCTh
CKOPOCTH MOKHO BBIPA3UTh Y€pPE3 PA3MEPHOCTH ITUX BEJIUYUH:

crop = MEMp_nymu
cekynHoa

Enununa yckopenust — yckop. YCKOpeHUE OIpenensieTcs
nyTéM  JIeJIeHUsT  CKOPOCTH  Ha  IPOAODKUTENBHOCTH
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Pa3mepHOCTh ycKOpeHust Oy/1eT UMETh BH/]T

CKOp
CeKyHOa

OOBIYHO Pa3MEPHOCTH YKAa3bIBAIOT HE B TEPMUHAX. a B
0003HaYEHUAX.

ycKkop=

. CK: —
PasmepHoCTh CKOpOCTH: P

c
. yexk==—=cklc
Pa3mepHOCTh ycKopeHus: V' c

[Ipon3BoaHbIE pa3MEPHOCTH MOXHO BBIPA3UTh YEpeE3
OCHOBHBIE.

o= CK = mnlc
PasmepHocTh yekopeHus: c c

PasmepHOCTH MOXHO NpeoOpa3oBbIBaTh IO IpaBHIaM
MaTeMaTHYECKUX OIEepalui.
_mnlc_ mn
PasmeprocTh yekopenmst: VKT T2 2
[IpuBons 4YHCNEHHBIE 3HAYeHHS JIOO0OW (hU3HUYECKOit
BEJINYMHBI, HEOOXOOUMO  YKa3blBaTh €€  pa3MEepHOCTb,

Harmpumep yckopenue = 9,80 mn/c?.

32. TlpousBogHas ¢u3MvecKkas BeTUYMHA —
IO

[Tnomaan MIIOCKUMX MOBEPXHOCTEH, HMerommx (Gopmy
IPSIMOYTOJIbHUKOB, ONPEAEIAIOTCS MYyTEM MEPEMHOKEHHUS JIBYX
CTOPOH.

[Inomanp mona moMeunieHHs, HapuMep, OIpeenseTcs
yTEéM NEPEMHOXKEHUS JJIMHBI 110J1a HA €70 LIUPUHY:

na0Wads nona = OauHAa * wWupuHa.
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B 0003HaueHuax:

S=I1*Db.
[Inomans  OpSIMOYTOJIBHOTO — TPEYTOJIbBHMKA  PaBHA

MI0JIOBUHE MPOU3BEICHUS KaTETOB:
a*b
S=—.
2
[Tnomane MOBEPXHOCTH IWIMHIPA OMPEACISeTCs IO
dbopmyme:

S=r*d*]

rae n = 3,14; d — muamerp nuauHapa; | — qmuHa nuIMHApa.
[Tmomaae kpyra paBHa:
r*d?
S= ,
4
rae d — nuamerp Kpyra.

[Tnomane MoBepXHOCTH Iiapa: S=7*d 2

rae d — nuamerp mapa.

Enuuunenn w3mepeHus IUIOIIAAM SIBIISIETCS KBaMeTp;
o0o3HaueHue — kem. OOUH KBaMETp paBeH IJIOMIAAN KBajapara
CO CTOPOHOM B OJJMH METp pa3MepHblii: 1 kem =1 mp * 1 mp.

PaszmepHOCTB TIOIIAaAN: K6M = mp”.

B3anmHbIe 3aBHCHMOCTH:

/= S b= S
OpAMOYrONbHUKA: “~ 77 7 Y7 7 |
_2S b= 2S
MPSIMOYTOIBHOTO TpeyronsHuka: 4= 7~ V= 7
wunuaapa: d=——; |I= S .
pa: z*l’ z*d’

kpyra: d =2«/S/7r ;
mapa: d=,/S/x.
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33. IlpousBomHas ¢us3uyeckass BeJIUYMHA —
00BEM pa3MepHBIH

OnHuM W3 TpUMEpPOB 00BbEMA pPa3MEPHOTO SIBIISICTCS
00béM  mapajulenumnena;  OH  OOpeAessieTcs  MyTeéM
NEPEMHOKEHUST TPEX €ro pa3MepoB: JUIMHBI, UIMPHUHBI U
BBICOTBI.

OO0béM pasMepHbI TPHUHATO 0003HA4YaTh OOJIBIION
JaTUHCKOM OykBoOii V.

O6vém nomewgenuss = onuna * wupuna * gvlcoma.

B 0003Ha4YeHUsAX:

V=I*b*h.

O0BEM IIMHIPA oTpeeIsaeTcs o hopMyIe:

* A2
r*d,

V=8*= I,

rae S — wromaap Topua wuuHApa; | — amuHa nmnmuHapa; d —
JMaMeTp HUIHH/IPA.
O06bém mapa:

vz
6

Enununeir u3MepeHuss o0bEéMa pa3MEpHOro SBISETCS
KyOoMeTp; 0003HauUCHUE — KOM.

Onun KyOoMmeTp paBeH 00bEMY KyOa CO CTOPOHOMU B OJIMH
MeTp pazmepHbliit: 1kom = Iup *Lup * 1 mp.

PasMepHOCTb 00BEMa PasMepHOTO: KM = Mp'.

B3anMHBIE 3aBUCUMOCTH:

MIOMEUICHMUS:
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I:V ;b:V; h:V
b*h [*h I*b

WIMH/pA:

|=ﬂ2’ d= ﬂ’
z*d z*l

rapa:

d=36V/r.

34. TlpowsBomHasi ¢u3nyeckas BeIWMYMHA —
00BEM PHEPreTHUECKUN

OO0BEM PHEpreTUYECKUil CBA3aH C PacxXoiOM SHEPIUU U
orpeseNsieTcs MyTEM MepEeMHOKEHUS TIIOIIAIU Ha MYTh.

Tak 00BEM TIEPEKAYCHHON JKHUIKOCTH MOXET OBITh
MPECTaBICH KaK MPOU3BEICHUE IJIOMAAN TOPIIHS YCIOBHOTO
WIMHIpA Ha yTh, COBEPIIEHHBIH MIOPIITHEM.
DHEpPreTUYeCcKuM TaKxke sIBIIeTCS 00bEM BaKyyMa, CO3JaHHOTO
B HEKOTOPOM COCYJIE, M €r0 MOXKHO BBIPA3HUTh C MTOMOIIBIO TOTO
e YCJIOBHOTO LIMJIMH/PA.

O0bEM dHEpreTUYecKnii 0003HaYAETCsI MAJION JIATHHCKOM
OykBoii g.

O0bEM nepekadyeHHOM KUIKOCTH:

g=S*s,

rae S - IJIOIaAp HOPIIHSA YCIOBHOTO LWIMHIpA; S — IYTh,
COBEPLIEHHBIN MTOPIIHEM.

Enununelt  usmepeHus  o0béMa  DHEPreTUYECKOTO
SABISICTCS KYOOMeTpP JHepreTH4yeckMii; oOO3Ha4aeTcsi OH
TaKkk€ Kak M OObEM pasMepHbI — KOM, HO pPa3MEpPHOCTbH
00bEMa SHEPreTUYECKOro — YXKe JIpyTras:
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K6M = MP° * M.

Opun KyOOMETp SHEpreTUYecKHil paBeH NepeMelIeHUI0
KBaJIpaTa co CTOPOHOM B OJIMH METP pa3MEPHbBIA Ha PACCTOSHUE
B OJIUH METp IYTH:

lxom=1kem™* Lun=1mp>* L up™* 1 un.

B3auMHble 3aBUCUMOCTH:

-8 =&
S S’s T

35. IlpousBonmHast ¢u3uyeckass BEJIUYMHA —
MJIOTHOCTH WHEPITUHU

[110THOCTh MHEPIMH TOBOPUT O TOM, CKOJIBKO MHEPIIUU
3aKIIIOUYCHO B EIMHUIE 00bEMA, TOECTh CKOJBKO HMHOB — B
OJTHOM KyOomertpe.

Onpenensiercss TUIOTHOCTh HMHEPIMHU IYTEM JICJICHUS
WHEPLIUU Ha OOBEM.

[TnoTHOCTH MHEPIMK 0003HAYAETCS TPEUECKOi OyKBOH p
(po).

3aBUCUMOCTh TUIOTHOCTH WHEPIUH p OT uHepuuu | u
o6wéMa V cremyromast:

_ 1
P= .
Ennnuneit m3aMepeHuss NJIIOTHOCTH HWHEPLUM  SIBISIETCS
N1H; 0003HAYCHUE — HUH.
Pa3zMepHOCTh MIIOTHOCTH MHEPLIMHU:
UM _ UM

nuH= — = ——
KoM pp’
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OnuH TUH paBeH OAHOMY UHY B KyOOMeTpe 00béMma.

[Tpumep. Tpu kyOomerpa Boasl umeroT uHepuuo 3000
UH; KaKOBa TUIOTHOCTh UHEPIIUHU BOJbI?

— 3000 _ _ UH
p= 3 1000 nux = 1000 il

B kparnom Bbeipaxkenuu: 1000 nun = 1 kunonun = 1
KNUH.
B3aumnble 3aBUCHMOCTH:

l=p*v; V=1t
Yo,

36. IlpousBomnas (usuyeckas BeIUYMHA —
CKOPOCTh

CKOpOCTL XapPaAKTCPU3YyCT ABUIKCHHUC; OHA OHNPCACIIACTCA
HYTGM ACJICHHUS ITYTHU HAa IPOAOJDKUTCIIbHOCTD ABHUIKCHUA!

nymb
NPOOOANCUMENLHOCTD

CKOpOCib =

CxkopocTh 0003Ha4aeTcs MalbIMU JATUHCKUMM OyKBaMU
V, U,C; yarie Bcero — V.

3aBUCUMOCTh  CKOpOCTM V. OT Hythu S U
HPOJIOJDKUTENIBHOCTU JBMKEHHsI T B 0003HAUYEHUSIX BBINIAAUT
CJIeYIOUM 00pazoM:

v= =
t

Enununeid u3MepeHHs CKOPOCTH  SIBISIETCS  CKOP;
0003HaueHue cKopa — CK.
3a OMH CKOp MpUHSATA Takas CKOPOCTh, KOTZa OOBEKT 32
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OJHY CEKyHIY II€pEeMEIIAeTCA Ha OIUH METP.
PasmepHOCTB CKOpOCTH:

mMn
_C .

CK =

[Tpumep. ABroMoOMIIb 3a 3 Yaca MOE3IKU C TOCTOSHHON
CKOPOCTBIO Tmpeononesl paccrosiuue B 180 KHUIOMETpOB.
Tpebyercs onpeaenuTs €ro CKOPOCTh.

Cuauana npou3BenéM pacy€T B CTAHJAPTHBIX €IMHUIIAX
U3MEpEHMs], TOECTh B METpaX U CEKyHIax:

180 xmn = 180000 mn;

3 yac * 60 mun =180 mun * 60 ¢ = 10800 ¢;

_ 180000 _
= 10800 16,7 cx.

OOBIYHO CKOPOCTh aBTOMOOWIISI YKa3bIBalOT B KM/4ac,
BBIUUCIIUM;

1%

_ 180

v 3 = 60 xun/uac.
B3auMHbIe 3aBUCUMOCTH:
S
S=v*t; t=—.
V'

37. IlpousBomnas (usuyeckas BeIUYMHA —
YCKOpEHHE (3aMeIJICHUE)

[Ipu yckopeHHH CKOpOCTb OOBEKTa YyBEIMYUBAETCS, a
[IPY 3aMEeJIJIEHUH — YMEHbBIIIAeTCSl.

B ¢wusuke wyacto 3ameieHHe paccMaTpUBaIOT Kak
YCKOpEHHE, HO C OTPHUIATEIbHBIM 3HAKOM.

[Tpumep. COpocum ¢ BBICOTHI KaMeHb. Uepe3 ceKkyHIy
€ro CKOpOCTh NajieHus yBenuuutcss Ha 9,8 wmn/c. Uepes naBe
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CEeKYHIbI €ro CKOpOCTh yBenumuumTcs emé Ha 9,8 mn/c u
coctaBuT yxe 19,6 wmm/c. Yepe3 Tpu CEKyHIBI CKOPOCTh
NaJicHusl KaMHS yBEJTMYUTCS Ha Te ke 9,8 mn/c U JOCTUTHET
sHauenust 29,4 wmn/c. U tak pmanee. B aTOM mpumepe
€XKECeKYHTHOEC YBEIUYECHHE CKOPOCTH cocTaBisgeT 9,8 wmn/c;
3Ta BEJIMYMHA U €CTh YCKOPEHHE.

Ecnu HapacTanue CKOpOCTH MOCTOSIHHOE (KaK B JTaHHOM
cllydae), TO TaKOe JIBMKEHUE HAa3bIBACTCS PABHOYCKOPEHHBIM.

Yckopenne 00603HaYaeTCsl MajIoH JaTHHCKOW OYKBOM a.

BbIpa3um cKOpocTh V IIpU paBHOYCKOPEHHOM IBU)KEHUU
Yyepe3 yCKOPeHHE a U MPOJOKUTENIBHOCTD ABHKEHHUS L

v=a*t.

Ecau pa3roH Ha4YuHaJICA HE C HYII, a C KaKo#-To
CKOpPOCTH Vg, TO 3Ta 3aBUCUMOCTb IIPUMET BU:

V=V +a*t.

N3 mnonmydeHHBIX (OpMyYNT ONpenenuM 3aBHCUMOCTD
YCKOpEHHs @ OT KOHEYHOM CKOpOCTM V HU  OT
MPOJIOJKUTENBHOCTH IBHKEHUS

npu pasrone ¢ Hyns: 4= %f
V=V,

ral

Enunuienn wu3MepeHHs YCKOpPEHUs SBISETCS YCKOP;
0003HaueHue eIUHUIIBI — YCK.

3a OIMH yCKOp MPHUHSTO TAKOE YCKOPEHUE, MPU KOTOPOM
3a OJIHY CEKYHJly CKOPOCTb YBEJIMUMBAECTCSA HA OJUH METP.

YckopeHre cBOOOJHO Ma/lalollero KaMHs COCTaBysIeT a =
9,8 yek.

OnpenenuM pa3MEpHOCTh YCKOPEHUSI B  OCHOBHBIX
€IVHHULIAX:

IIPU pa3roHe CO CKOpOCTH Vo: 4 =
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C C I

Ecnu 6pocuTh KaMeHb BBEPX € Ha4aJIbHOW CKOPOCTBIO Vo,
TO €r0 3aMEIJICHUE COCTaBUT Ty XK€ CaMylo BeIU4YuHY 9,8 yck.
Yepes NpoaoKUTENBHOCT t CKOPOCTh NOoABEMA KaMHs Oyaer
paBHa

V=Vp-98t=vy -at.

B3auMHbIe 3aBUCHMOCTH YCKOPEHUSI:
. V= v,

v=y,—at; [=——.

0 a

3Hasi YyCKOpEHUE PaBHOYCKOPEHHOI'O JBUKEHHS, MOMXHO
onpenenuTs nyTb. Ecnu nBuxkeHne HaumHanoch ¢ Hyns (Vo =
0), To cpenHsst CKOPOCTh JIBUIKEHHA V., OKaXKETCA B JIBa Pasa
MEHBIIE TEKYIIEH CKOpOCTH: Vo, = V /[ 2. C y4ETOM 3TOrO IyTh
OIPENIENIUTCS KaK

v. at. at?
S=V, Ft=—t=—"1t=—-—.
P 2 2 2

38. IlpousBogHble (PU3UYECKUE BEIUYUHBI —
YCUJIUE U COMTPOTUBIICHUE

VYcunne BelpaxkaeTcs B JaBJICHUU U B HATSKCHUH.

HauOonee pacmpocTpaHEHHBIE YCHIUS — 3TO YCHIIMS,
CO3/1aBa€Mble TATOTEHHEM 3eMJIM: KHHMra JaBUT Ha CTOIL;
MOJBEIICHHBI Tpy3 pacTArMBacT IIOABEC. YCWIHMS MOTYT
CO3/1aBaTh MAIIMHBL: TATa4U TAHYT; OYyJIbJ03€phl TOJIKAIOT.
Cxarast mpyxuHa JaBUT Ha ynop. Haxopsmmecs B riyOuHe
BOJIbI MPEAMETHI HCIBITHIBAIOT JaBI€HHE 3TOW BOIbL. Bozmyx
co3aét arMocepHoe JaBlIeHHeE.

VYeunue — Bcerma  ONpeAeNsieTcss  CONMPOTUBICHHEM,
MOSTOMY YCHJIME M €r0 CONPOTUBJICHHUE PaBHBI MEXAY COOOIi.
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KHura naBuT Ha CTOJI C TakUM JK€ YCHJIMEM, C KaKUM CTOJ
COIIPOTHBIISICTCSI KHUTEe. Bynpao3ep AaBUT HA TPYHT C TEM Ke
YCUJIMEM, C KakUM TpPYHT CONpPOTHUBIAETCS Oyiabao3epy.
[lonBemieHHblld I'Py3 MCHBITBIBAET PAaBHOE 110  YCHIIUIO
COIIPOTHMBIICHHE HATSIHYTOro IozaBeca. TsroreHue (Bec)
[apalyTUCcTa ypaBHOBEIINBAETCS CONPOTUBIEHUEM BO3yXa.

Moxer omMOOYHO  IOKa3aThCs, YTO  TATOTEHUE
[131AF0ILEr0 KaMHS B IIEPBBII MOMEHT, KOIZla €0 CKOPOCTh €Il
Majla, He wuMmeeT comporuBieHus. Ho 310 — He Tak:
COIIPOTHBIICHHE TAJAlOIIEMy KaMHIO OKa3blBaeT MHEpLUs
ATOTO KaMHS. A MHEpUUs CKa3bIBaeTCsS TOJIBKO TOIZA, KOTHa
npeaMer  ABMXkKeTcs ¢ yckopeHueM.  CrenoBaTenbHO,
NaJA0IINUNA IPEAMET IBUKETCS C YCKOPEHUEM.

Yeunue ob6o3Hadaercss OykBod F, a comporuBienue —
oykBoii R, mpuuém Bcerna F = R.

JIBI>KEHME C YCKOPEHHEM OTpaXkaeTcs CleqyroLe
3aBUCHUMOCTBIO:

F=1*a,

rne F — ycunue, cosznaroiiee yckopeHnue npeamera; | — unepuus
MpeIMeTa; & — YCKOPEHHUE MpeaIMeTa.

Enuaunenn  u3MepeHuss  yCWiIMs  SIBISIETCS  CHUIA;
0003HaYCHUE CHUITBI — CII.

3a OmHY CWUJIy TIPUHATO TaKO€ YCHUJIIME Ha TPEIMET C
uHepuued B OOWH WH, MNPH KOTOPOM OH MpuoOpeTaer
YCKOPEHHUE B OJIMH YCKOP.

Pa3mepHOCTh yCUIMS B OCHOBHBIX €IMHULIAX:

MR
Cl=UuH* ycK = un™*—-.

2
C
B3anmHbIe 3aBUCUMOCTH TIPU Pa3roHe:
F F
I=—;a=—.
a 1
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39. IlpousBomHas Qu3nyeckas BeIUMYMHA —
yZIeIbHOE AaBJICHUE

[Ton crnoBamMu «y[elbHOE AaBIICHHE» OyeM MOHHMATh
YCUJIHE YICTHHOTO JIABICHUSI.

VrenbHOE NaBI€HUE ATO TaKOE yCUIIHME, KaKoe JaBJICHUE
CO31aET HA SMHHMILY TUTOIIA]TH.

O06o3HauaeTcst yaeinbHOE JaBJICHUE MaJIOM JIATUHCKOM
OyKBO¥A .

W3 onpenenenus yaenpHOrO 1aBICHUS CIIEAYeT

_F
rP==
rae S — IIoua b AaBjIeHHUs.

VnenbHOE [aBleHWE — OYECHb BaKHAs BEIMYMHA B
¢uzuke. 'yceHnuHbI Be3aexon co31aéT Ha MOYBY ycUiIMe, B
100 pa3 Oombiie, yem uenoBek. M Tem He MeHee Takou
BE3IEX0l MOXKET XOIMTh [0 3apoCHIMM Oo0JoTaM U He
NPOBAJIMBACTCA B HUX. A YEIOBEK NPOHTH HE MOXKET —
npoBasniuBaerca. [louemy? OtBeT Kpoercs B  YIEJIbHOM
nasneHud. [lnomane Omopbl MMPOKHX TYCEHHMIl BE3JEX0/a
Oomplie  miomaaM  CTymHM  d4enoBeka B 200 pas.
CrnenoBatenbHO, YIEIbHOE JaBlICHIE BE3IeX0/1a Ha MTOYBY B J[BA
pa3a MEeHbIIIE YeI0BEUECKOro.

Oco0oe 3HaueHue yneabHOE JIaBJIeHHE MMEET B TEKy4UHX
cpeiax — B JKHJAKOCTAX M B rasax. BcnencTBue TekydecTu
JaBIICHHE B ATHX CPENax PacCHpOCTPaHSIETCS BO BCE CTOPOHBI.
Tak Bofa B cocye oKa3blBaeT AaBJICHHE HE TOJIBKO HA JIHO, HO
¥ Ha CTEHKH COCYA.

Enununeil u3MepeHus yAeIbHOTO AABICHUS SIBISETCS
yaaaB; o003HaueHUeE yaasa — yo.

3a OMH yAJIaB NPUHATO YCHIJIME JABJICHUS B OJHY CHITY,
NPUXOJISIIeecs Ha TUTOIIA b B OUH KBAMETP.

Tak Kak BelIMYMHA YynJaBa — OUY€Hb MaJeHbKas, Ha
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MPAKTUKE 4Yallle BCEro IMOJb3YIOTCS KPAaTHOM BEIMYMHON —
merayaiasom (Myo): 1 Myo = 1000000 yo.
Pa3smepHOCTh  yIeNbHOrO  JaBJIEHUS B  OCHOBHBIX
eANHUIAX:
cn un*mnlc® un*mn
yo= = 2 = 2% 2"
KéM Mp c"*mp

B3anMmHBIE 3aBHCHMOCTH YACJIBbHOI'O JaBJIICHUS:

S:E; F=p*S.
p

40. TlpouwsBognas (usuyeckas BEIMYMHA —
YKJIOH YAEJIBHOTO JIaBICHUS

B ¢usuke Oonblioe 3HaYeHHE HMMEET HE TOJIBKO CaMoO
yAENbHOE JaBJI€HHWE, HO U U3MEHEHHUE €ro B IPOCTPAHCTBE: B
OJTHOM MeCTe OHO OOJIIblIle, a B APYTOM — MEHBIIIE.

W3MeHeHue yAeNbHOIO JaBJIEHHS B IPOCTPAHCTBE
XapaKTepPU3yeTCsl YKIOHOM.

ATtmocdepHoe naBiIeHHE, HampuMep, H3MEHSETCSI U C
BBICOTOH U IO TOPU30HTAIH.

W3mepeHuss MOKa3bIBAalOT, 4YTO Ha 3emjie (Ha HYJIEeBOM
BBICOTE) YJEJIbHOE JaBJIEHHE BO3/yXa COCTAaBIISET B CpelHEM
101300 ynnasos. Ha Beicore 100 METpOB OHO COCTaBIISIET yiKe
100100 yanaBoB; Ha BeICOTE OJIMH KuioMeTp — 26500 yn1aBos;
u Tak ganee. Hambonpmmii yKJIOH yIeapHOTO aTrMocGhepHOro
JlaBJICHHs HAOIIOaeTCsl Ha HYJIEBOM BBICOTE.

['opu3oHTaNbHBIA YKIOH HAOMIOJAeTCs, B YaCTHOCTH, Ha
IPaHUIAX TaK Ha3bIBAEMBIX aTMOC(EpPHBIX IUKIOHOB U
AHTHUIMKIOHOB. B 1ukioHax yaenpHoe arMochepHOe JaBiIeHNe
— IIOHWXEHHOE, a B aHTULMKIIOHAX — [TOBBILIEHHOE.

VKIIOH ynenabHOro arMoc(epHOro JaBJIE€HUs MO BBICOTE
BBI3bIBAET TNOABEM HArpeToro BO3[yXda, a TIOPU3OHTAJIbHBIN
YKJIOH BbI3bIBAa€T BETED.
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Habmronaercst yKJIOH yIelIbHOTO JaBJIEHHUS U B IITyOMHAX
okeana. OH Tam Jaxe Oosiee BBIPA3UTENbHBIA, 4YeM B
armocdepe, U 0ObICHSETCA 3TO T€M, YTO IUIOTHOCTh MHEPLIUU
BoJibI B 800 pa3 Oosbliie MIIOTHOCTH MHEPIIUK BO3TyXa.

Jns cBeneHus: mHepuus KyOOMeTpa BOJABI COCTaBIISET
1000 un, a uneprus kybomerpa Bo3ayxa — Bcero 1,225 um.

Ha mnoBepxHOCTM BOHIbl yAENbHOE [aBICHHE PABHO
arMocdepnomy. Ho dyem rimyOxke, TeM 3TO qaBiieHHE OOJbIIe.
Ha miybune 1 merp yaenbHOE AaBlieHHWE BOJBI IPEBBIIIAET
armocdepHoe Ha 10000 ymmaBoB; Ha mIyOmHEe 2 MeTpa — Ha
20000 ynnaBoB; Ha Tiryoune 3 merpa — Ha 30000 ynnaBoB; u
TaK Janee.

VKJIOH YIEeNbHOTO JaBICHHS BOIBI BBI3BIBAET BCILIBITHE
JETKUX MPEIMETOB.

VKIIOH yAETbHOTO AABICHHS TEKY4UX Cpel BO3HUKACT
TaKk)Ke B pe3yibTare ObICTPOro BpallleHUS B LEHTpUPyrax u
IPU YCKOPEHMM (WM 3aMEUICHUH) ABMXKYIIHUXCS OOBEKTOB —
MallliH, CaMONIETOB, pakeT. B neHTpudyrax ykjioH HarpaBiieH
K LIEHTPY BpAIICHUs, a B ABIKYIIUXCS 00bEKTaxX — BIEPEN pU
pasroHax W Ha3aj Mpu 3aMeIJICHUsX.

VYKIIOH ynenpbHOTO JaBJICHHS €CTh U B 3(UpHOU cpere.
Tam oH naxe Oonee kpyToil, yem B Boxe. HampaBneH oH B
aupe He BBepx, a BHU3. CTpemiieHHe Bcex 0e3 MCKIIFOUEHUs
NOpeAMETOB TajaTb BHHU3 OOBSCHAETCS 3THM YKIOHOM. He
NPUTSDKEHUE 3eMITH SIBISIETCS] TPUYMHON 36MHOTO TSATOTSHHS, a
HaJINYME YKIJIOHA YNIEIbHOTO 3(UPHOTO JaBICHHUS.

Mexay mpodnM, TO B3aUMHOE NPHUTSHKEHUE MPEIMETOB,
KOTOpO€ Mbl HaOmIogaeM CBOMMH  IJIa3aMH, Hampumep
NPUTSHKEHUE MarHUTOB, HA CAMOM JIeJie HE €CTh NMPUTKCHHE:
HpPEAMETBl CTPEMSTCS COMU3UTHCS MO BO3/IEHCTBHEM YKJIOHA
YAETHHOTO A(UPHOTO NABICHUS; STO OH TOJKAET MPEIMETHI C
HapyXHBIX CTOPOH.

Huxkakoro npursi:zkenus B [Ipupone Her.

VKIOH  yJIenpHOrO JaBieHuss B oOmieM  ciyyae
o0o3HauaeTcss Majol JaTUHCKOW OyKBOM U; OH OTpa)kaeT
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CJICYIOIIYIO 3aBUCUMOCTb:

P17 Py
u= I’l ,

IJe P1 U P2 — yAeJIbHBIC JABJICHUS B JIByX TOYKax cpeibl; h —
paccTosIHUE MEXAY STUMHU TOUYKAMHU.

3a MOJIOKUTETFHOE HANPABJICHUE YKIIOHA MPUHAT YKIOH
B CTOPOHY MEHBIIIETO Y/ICJIbHOTO TaBJICHUA.

Enuannenn u3MepeHuss YKJIOHA YIEJIbHOTO JaBJICHUS
SIBJISICTCS] YKJIOH; 0003HAaUCHHUE YKIIOHA — VK.

3a OJIMH YKJIOH MPUHSAT TNepenaj yACIbHBIX JTaBICHUN B
OJIMH Y/JIaB Ha PACCTOSIHUU B OJIUH METP.

Pa3MmepHOCTh yKJIIOHA YIIEIBHOTO JIaBJIICHUS B OCHOBHBIX
CIMHHIIAX

Yo _ un*mnl (c**mp*) _ uH*mn

Mp mMp P *up®

YK =

B3aumMHubie 3aBUCUMOCTH YKIIOHA YACIIbHOTO JaBJICHHUA:
PP,

u
p=u*h+p,; p,=p —u*h.

p—p,=u*h; h=

41. Iswxenus B [Ipupone

Bmwxenus B [Ipupoae umeror ocoboe 3HaueHne. MoxxHO
CKa3aThb Jake Tak: JABHKEHHUs co34aju Ham mup. Ecim He
ObUTI0 OBl TOPOBUXPEBBIX JBIKEHHUH 3(upa, To U He ObUIO OB
XHMDJIEMEHTOB; HE ObIIO Obl XMMUYECKHMX BEIIECTB; HE OBLLIO
ObI HUYETo BoOOIIIE.

[lepenonnena paBwxkenusimu kuBas [Ipupoma. Camo
MOHSTHE JKUBOTO BOCIHPHHHMAETCS KaK OpraHu30BaHHBIC
nerkeHusl. CTOUT TOJBKO MPUOCTAHOBHTHCS STHM JIBUKCHHSIM

50



B )KMBOM KJIETKE, 1 OHA OTMHPAET.

Ho u B MEpPTBOMN KIIETKE M B MPOCTOM KaMHE, JIEXKaIIeM
Ha 00OYMHE JIOPOTH, COXpaHstoTcs ABrkeHus. Ecnu gaxe He
YUUTHIBATh TOPOBUXPEBBIX JIBIKCHUH XHWMOAJIEMEHTOB OSTHX
IpeIMEeTOB, TO B HHUX BCErla HUMEIOTCS TaK Ha3bIBacMble
TEIUIOBBIC IBUKCHUS.

He cniokoen u kocmoc.

B pesynbrare pacrnaga XMMAJIEMEHTOB BHYTPHU 3BE3N U
IUIAaHET K 3TUM KOCMHMYECKHM OOBEKTaM CO BCEX CTOPOH
ycrpemisiercs: 3¢up. Kak yrekamoomas u3 BaHHB BOAa
3aKpy4YMBaeTCs B BOAOBOPOT, TaK MU IEHTPOCTPEMHUTEIIbHBIC
MOTOKU 3(pupa 3BE3 U MIAHET 3aKPYUMBAIOTCSI B TMTAaHTCKUE
KOCMHYECKHE I(PUPOBOPOTHL. DTHM OOBSICHSICTCS U TO, UYTO
HAaIlla TUTaHeTa 3eMJIsl BpallaeTcs BOKPYT CBOEH OCH, U TO, UTO
oHa Jsietaet BOKpyr ComiHIa.

JBukeHuss MOryT  OBITb  3pUMBIMH  (ABHIKEHUS
ABTOMOOMJIS) ¥ HE3PUMBIMU (JIBUKEHUS TETIOBBIE).

OHu MOryT OBITH OIIYIIA€MbIMH (TEIUIO HAOIIYIb) U
HEOUIYIIaeMbIMU  (IBM)KCHUS THTATEIbHBIX BEIIECTB B
pacTeHUSX).

JIBIDKEHHMSI MOXHO pa3feiuTh Ha OpPraHW30BaHHBIC
(TOpoBBIE BUXpPH XHMAJIEMEHTOB) M Ha OecropsioyHble
(IBUKEHUS KaMHEH B TOPHOM JIaBUHE).

U 3BYK, ¥ CBET, U AJIEKTPUUYECTBO, - BCE 3TO MPECTABISET
cO0OM JBIKEHHS B Pa3HBIX BUIAX.

JIBMOKEHMSI MOTYT NEPEXOANUTh U3 OJHUX BUJOB B JIpyTHE.
Tak TpeHue NMEpeBOAUT BUAWMBIC JIBUKEHUS MPEIMETOB B HX
TEIUIOBbIE JBMKEeHUs. VI Hao00poT, HEBHIUMBIE TEIUIOBBIE
JBIDKEHUS XUMDJIEMEHTOB MOXKHO IIpEBpallaTh B BHIUMBIC
(HanmpuMep B JBUTaTene aBToMoOMIs). J[BUkKeHHe >IeKTPOHOB
MOXXHO TPEBPAaTUTh B CBET, a CBET MOXHO NpPEBPaTUTh B
TEIUIOBBIE IBUKECHUS.
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4?2. TenioBele IBUKECHUSI

Ternno Mbl 4yBCTBYEM HAoOUIyIb. TeriaoBble ABMKEHUS
XUM3JIEMEHTOB Pa3paXkaloT PELENTOpbl HAIIEeH KOXKH, U 4eM
UHTCHCHBHEE  TEIJIOBbIE  JBW)KEHUSA, TEM  CHJIbHEE
pasapa)xaroTcsi peLenTOphl.

Ho kax BRIMISAST TEIJIOBBIE IBHKEHUS?

[Ipouie Bcero ux MpeACTaBUTh HA MPOBOJOYHONW MOIEITH
xumdsieMeHToB. [Ipu ymape 1o Kojiblly U3 TOHKOW YNpyrou
IPOBOJOKKA BCS JUIMHA KOJNbLla pa3OMBaeTCs Ha OTJENIbHBIC
YYaCTKM, M KaXKIbIi ydacTok KoieOiercs Kak cTpyHa. (OTH
CTpyHHbIE K0J1€0aHusl CO3/1at0T 3BOH KOJIbIIa. )

TernoBble JBIKEHUS XHUMAJIEMEHTOB MPEACTaBISIOT
co0oil momobHble 1O (QopMe CTpyHHbIE  KojeOaHus
TOPOBUXPEBBIX HIHYPOB.

Hekoropoe oTnmume COCTOMT JNHMIIL B TOM, 4YTO Yy
XUMDIIEMEHTOB €CTh TaKWe CIUIMIINecS Y4YacTKU IIHYPOB,
KOTOPBIE MPAKTHYECKU HE KOJIECOIIOTCS.

Bosnbie Bcero cnunmmxcsi HEKOJIeOMIOIMUXCST yIACTKOB —
y TBEPABIX MaTepUajIoB, 0COOEHHO Y METAJUIOB.

Menbiie — y OKUAKOCTEH; Yy HUX  CJIMIIaHUE
3JIEMEHTAPHBIX YaCTUI] MEXAY COOO0I0 — HE3HAYUTEIHHOE.

Emé mMeHble CIUNIUXCS HEKOJIEOMIOMINXCS YUYACTKOB —
y ra3000pa3HbIX XMMHUYECKHX BEIIECTB: Y HUX DJIEMEHTapHBIC
YacTUIbl Pa3HECEHbl M HE 0O0pa3yloT BHEIIHEro CIUMaHus
BooOme. HexoneOmomuecs y4yacTKM Yy Tra3oB CYHIECTBYIOT
TOJIBKO BHYTPU CaMMX 3JI€MEHTApHBIX YaCTHUII.

CoBceM OTCYTCTBYIOT HEKOJICOIIOIINECS YUYACTKH TOJIBKO
y XHMAJIEMEHTOB ra3oo0pasHoro Bojopoaa. CTpyHHBbIE
KOJICOIOIIMECS] YYAaCTKU Y HUX pacIioyiaratoTcsl o BCel JUIMHE
TOPOBUXPEBBIX IIHYPOB.

[Tooromy  HauOomplias  CIIOCOOHOCTH  MOMIOIIATH
TEIUIOBBIE JBM)KEHUS (TaKk Ha3bIBaeMasi TEIUIOEMKOCTh) — Yy
BOZiopona. Y BOIbI OHa B 3,4 pa3a MeEHbIIE, a Y ATIOMUHUS
MeHblIIe yxke B 15,4 pasa.
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CtpyHHBIE  KOJIeOAHUS ~ XHMDJIEMEHTOB  (TEIUIOBBHIE
JBUKCHHSI) MOTYT IE€pPEelIaBaThCs OT OJHOTO XHMAJIEMEHTa K
npyromy. B o0mem ciiydae OHHM TNEpexomsiT OT YYacTKOB C
0oJiee MHTCHCUBHBIMU KOJICOAHUSIMHU K Y9acCTKaM C MEHBIIIUMU
KOJICOAHUSIMH.

43. CkaukooOpa3HbI€ IBHXKEHHUSI DIIEMEHTAPHBIX
YaCcTHII B TOTOKaX

Oco0OeHHOCTh TeKyIlel >KMIKOCTH, TEKYILIEro BO3JyXa
WIA TEKylero s¢gupa COCTOMT B TOM, YTO B HHMX HMEETCS
YKJIOH YAENbHOro JaBieHMs. VIMEHHO YKJIOH 3acTaBisieT HX
TEYb.

[TocmoTpuM, Kak BO3ACHUCTBYET YKIOH YIEJIbHOTO
JIABJICHHUS Ha OTHEJIBHYIO 3JIEMEHTAPHYIO YacTHIy TEKyIleH
CpEbl.

OH noxrankuBaeT 4YacTHUIy C3ald M 3aCTaBIseT €€
neurarbess Brnepén. lloarankuBaer, pasymeercsi, HE HPOCTO
YKJIOH, a Takas K€ OJJEMEHTapHas 4YacTHLla Cpelbl,
pacmojyioXeHHass c3aau. 3agHsAs YacTHlla MOJTaJIKUBAEeT
paccMarpuBaeMyr0. A OHa, B CBOIO O4Y€penb, TOJIKAET
NEePEHION. YCUINe NOATAIIKUBAHUS 3a{HEN YacTULIbI OOJIbIIIE,
U TO3TOMY paccMarpuBacMas 4acTHIA cMelaercs Brepén. B
TaKOM € MOJIOKEHUU HaXOAUTCS KaykJasi 4acTUIa MOTOKA.

[ToaTankuBaHUs BBI3BIBAIOT CKAuKOOOpa3HbIE IBMIKEHHS
yacTUll. OTO OOBACHSAETCS TEM, 4YTO BCE JJIEMEHTapHbIE
YacTUIBl JKUAKOCTEH M Ta30B — yIopyrue H oOnagaror
WHEpLUEH.

[TomyunB ymap OT 3aJHEH 4YacTHLBI, paccMarpuBaeMmasi
YyacTHUIlAa Pa3rOHSETCS, OTPhIBaE€TCA OT 3ajJHEH, JIOTOHSET
nepegHIol U yaapsercs B Heé. OT mepenHero ynapa OHa
NPUTOPMAXKMBAET, U HAa HeE HaThIKaeTcsl 3aJHSAs 4YacTHIIA.
[TpoucxomuT cHOBa ymap, M YacTHI[a CHOBAa YCTPEMJISETCS
Briepén. Takum o00Opa3oM, CTOJIKHOBEHHS YaCTHUI[ PETYISpPHO

53



NOBTOpsAIOTCS. B pesynbrare kaxzaas dacTHIla COBEpIIAET
CKauKH.

Yem BblIE CKOPOCTh IIOTOKA CpeAbl, TEM pe3ue
HPOSIBIISICTCS] CKAUKOOOPa3HOCTh ABIKEHHS €€ YaCTHIL.

44, I[BI/I}KGHI/ISI a0COJIIOTHBIC M OTHOCHUTEIIHHEIC

[IpeacraBere cebe, 4TO Bbl CHUAWUTE B MAllIMHE, €yllen
IIOHAKAaTy 110/l MAJIBIM YKJIOH II0 POBHOM JOpPOTe C IOCTOSIHHOU
CKOpOCThI0. Ecim 3akpbITh I1a3a, TO y Bac He OyleT HUKaKUX
OCHOBaHUM YTBEPKJaTh, YTO MallMHa JBHKeTcA. M Toibko
B3IVISIOM BBl (pukcupyere e€ mnepeiABHKEHHE OTHOCHTEIbHO
noporu. IlogoOHbIe ABMKEHUS ABISIOTCS OTHOCUTEIbHBIMH.

Ho cTouT TONBKO MallMHE HauyaTb PA3rOH ABUTATEIIEM,
KaK BbI [I04yBCTBYETE, YTO BaC MPUKUMAET K CIIMHKE CHJICHHUSL.
JIBUKEHHsT C YCKOPEHMEM WJIHM 3aMEIJICHUEM  SBIIIOTCA
aOCOJIIOTHBIMU; OHHM HPOMCXOAST C y4aCcTHEM HHEpPLUUU U B
perucTpanyy OTHOCHTEIBHO OKpYXKarolled 0OCTaHOBKH He
HYKJAI0TCs.

AOCOJIOTHBIMM ~ SIBJISIFOTCA ~ TEIUIOBBIE  JIBUKEHUS U
JIBUJKEHUS TEKYIIUX CPEL.

JlomycTuM, BHYTPH MalIMHBI 10 TpyOaM LMPKYIUpyeT
pabouas KuAKOCTb. JIBHKEHUS ATOM KUJIKOCTH HE 3aBUCST OT
TOT0 — CMELIAETCS JIM MAIIMHA OTHOCUTEIBHO JOPOTH WM HET.
He umeer 3HaYeHUs M CMEIIEHHME >KUAKOCTH OTHOCUTEIBHO
TpyOok. O €€ TedeHUHU roBOpST CKauKoOOpa3HbIe IBUKEHUS €€
YacTUll. DTU ABMKEHUS — aOCOTIOTHBIE.

Ho cTouT TOIBKO NMPEKpaTUTh NEPEKAYNBAHUE KUIKOCTH
no TpybaM, M €€ JBHKEHHS CTAaHOBSITCS OTHOCUTEIbHBIMU:
OTHOCHUTEJIBHO CaMOM MalllMHbl OHU OyIyT OTCYTCTBOBaTb, HO
OTHOCHUTENIbHO JIOPOTM TpH  enymed MamuHe OyayT
CYLIECTBOBATb.
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45. TlpouwsBogHas ¢u3uyeckas BeIUMYMHA —
SHEPIUs ABUKECHUM

KonuyecTBo JIBM)KEHUN MPUHATO Ha3bIBaTh SHEPTrUEH
JIBMOKCHHUI.

O06o3HavaeTcst SHEPrusl ABUKEHUH JIAaTHHCKOM OyKBOH E.

OHepruro 1BUkeHU E MoxxHO BIpaszuth yepes ycunue F
U IYTh S, HA MPOTSHXKEHUHU KOTOPOT'o JICWCTBOBANIO YCUIIHE:

E=F*s.

[To »TOM dopmyre MOXKHO TOCYUTATh HHEPTHUIO
IBIKeHUs (paOoThl) TArava, TAHYIIETO Ipy3 ¢ ycuiaueM F Ha
paccTOsIHUH S.

[locuntarh MOXHO HE TOJBKO JHEPTUI0 BHIUMBIX
IBUKEHUN (Hampumep palboTy Tarada), HO U HEBUJIUMBIX, B
YACTHOCTH — TEIJIOBBIX JBUKEHUH.

[Ipu HarpeBe BO3AYX paclIUpsieTCs; NpU O3TOM OH
peojoeBaeT arMochepHOe JaBieHHWE. OJHEprus Harpesa
OTIpe/IeTISIeTCS CIEAYIONIEH 3aBUCUMOCTDIO:

E=p*g,
e P — yACIIbHOE aTMOC(l)epHOC JaBJIICHUE, ( — YBCIMYCHHC

00BEMa BO3TyXa 3a CUET HArpeBa.
DHeprus CTOIKHOBEHUS BBIYUCIIAETCS MO popmyre

| *v?
E= 5>
IpI(S] I — I/IHCpI_II/IH HaTOJ'IKHYBH_ICFOCH HpC,Z[MeTa; vV — CKOpOCTB
CTOJIKHOBCHMUSI.

Enunnnen wu3mepeHuss DSHEPrUM JIBUKEHUU  SIBISETCS
JABHMIK; 0003HAUEHUE IBIIKA — 0XC.
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3a OIMH JBUK MPUHSATO MEPEMEILICHUE C YCUIIUEM B OJHY
CUJIy Ha PAaCCTOSIHUE B OJUH METP ITYTH.

OnvH NBWX TEIJIOBOM SHEPrUU BBI3BIBAECT PACIIUPECHHE
BO3/yXa MIPH HOPMaJIbHOM arMOCc(hepHOM JaBICHUU HA O0BEM B
8 KyOMYeCKHUX CAaHTUMETPOB.

PazmepHOCT,  DHEpruM  ABMIKEHHM B OCHOBHBIX
CIMHHIIAX
un*mn uH* mn®
——*un=—

c c

To xe camoe nomydaercst u3 GopMysbl pacuéra TeIIOBOM

SHEPIruu:

oorc =cn*mn =

* 2
un™* mn
— yA* i * —
0otc = yo* mp”* mn = 5
c
B3auMHbIe 3aBUCIMOCTH SHEPTHH JBUKCHHIA:
E E
F== ;Ss= = .
S F
p o E . g o E
g p -

46. IlpouwsBognas ¢u3uyeckass BeIUYMHA —
SHEPTUYHOCTh

OHEpruyHOCTh TOBOPUT 00 DSHEPruM JBWXKEHUH B
CANHULIY IPOOOKUTCIIBHOCTHU CKOJIBKO }IBI/I)KCHI/If/'I
IPOM30LIUIO WIH JJOJKHO IPOM30UTH 3a OTHY CEKYH]TY.

O06o03Ha4yaeTcs SHEPreTUYHOCTh JJATUHCKOM OykBOi N.

3aBucuMOCTb 3HeprudHocTH N OT 3Heprum aABwkeHui E
Y MIPOJIOJKUTEIBLHOCTH t UMEET CIEeNYIONA BU/L;

N=£,
t

Enununeit U3MCPCHUMA SHEPTCTUYHOCTHU SABIIACTCA
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MOUIHOCTB; 0003HaYEHNE MOIIHOCTH — MUY.
3a OAHY MOIIHOCTb IPUHUMAETCSI PHEPIUsS JBUKECHUN B
OJIUH JIBWK 32 IIPONOJDKUTEIBHOCTD B OIHY CEKYHIY.
Pa3smepHOCTh 3HEPrMUYHOCTM B OCHOBHBIX €IUHHIIAX
WU3MEPEHMS UMEET BUJ

2
ooc  cn*mn  un*mn
Mu,; = = = 2
c c c

BzanmHBIE 3aBUCHMOCTH:

E=N*; t=r—.
N

47. TlpowsBoaHas (usuyeckas BEIMYMHA —
TeMIiepaTrypa

Temmeparypa  oTpakaeT  IUIOTHOCTH  TEIUIOBBIX
newkeHnit. OHa  ompemensieTcs  OTHOIICHWEM  SHEPIHuu
TEIUIOBBIX JBM)KEHUM K HHEPLUUHU KOJEOTIOIMUXCS YYaCTKOB
XHMDJIEMEHTOB.

O6o3HauaeTcs Temreparypa JaTHHCKo# OykBoif T.

B oOmem cinydae 3aBUCHMOCTh TeMIEpaTypel | OT
SHEPIUu TEIIOBBIX ABMXeHUH E u nnepuuum npeamera | umeer
CIEAYIOUIUI BUA:

E
T=—0,
k*I
Tac kK — orHOmIEHHE 150:(5]0) 00705 KOJ'IC6J'IIOH_II/IXC$I Y4aCTKOB

XMMOAJIEMEHTA K HHEPIIMU BCErO XMMAJICMEHTA.
Y Bomopoma HET Y4YacTKOB IIHYpOB, KOTOpbIE HE
KONeOroTCs, W modToMy y Hero K = 1, u ¢opmyna
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TEMIEPaTyphl Y HETO MPOCTasi:

E

T=—.

1
Y Bomet K = 0,295, TOo ecTh MOIIOIIACT TEILIOBYIO
sHepruto Tosibko 0,295-ast yacte Bceld uHepuuu. Popmysa

TEMIIEpaTyphl Y BOIBI:

——
0,2951

VY amomunus kodpduiment kK emé menpme: kK = 0,065;
TOJIBKO Takas 4YacTh WHEPIMH XHMDJIEMEHTOB aJFOMUHUS
COBepIIaeT TEIUIoBble Kosicbanus. MopMyia TemIieparypsl y
AJIOMUHUS:

——
0,065 |

Enununenn wsmepeHuss TeMIleparypbl SBISIETCS TePM;
0003HaUeHUE TEpPMa — M.

3a OOMH TEpM TPUHHUMACTCS TaKO€ YBEIUYCHHUE
MJIOTHOCTHU TEIUIOBBIX JBUKEHUMN, KOTOPOE BO3HUKAET B OJHOM
MHE BO/Oposa (B ra3000pa3HOM COCTOSHMHM) IMpH Mojaye Ha
HETO OJHOTO JBUKA JBHUKCHHH.

Pa3zmepHOCTh TEMIIEpPATYpHI B OCHOBHBIX €IMHUIIAX:

2 2 2
Ooc un*mn-lc® mn
m = = =

UH UH c

CDOpMaJ'IBHO pPa3sMEPHOCTBIO TEMIICPATYPhI MOXXHO
CUHUTaTh KBAaJAPaT CKOPOCTHU:




B3anMabie 3aBUCHUMOCTH:

E
k*T

B ObiTy Temmeparypy HU3MEpSIOT B Tpaaycax; Tak
CIOXKMJIOCh HCTOPUYECKH. 3a HYIb TIpPajgycoB MPHUHATO
TEIJIOBOE COCTOSIHUE Taromero jpaa, a 3a 100 rpamycoB —
TEIJIOBOE COCTOSIHUE KUIISAILEH BOBI.

HopmanpHast ~ Temmeparypa  4eJOBEYECKOTO  Teja
cocrasiser 36,7 rpaayca.

E=k*I*T; |=

48. 3aK0H COXpaHECHUS IBUKECHUMN

Coxpanenue nBuxeHui — 3akoH [Ipuponsl. [IBuxkenus He
BO3HUKAIOT M HE MCYE3aI0T; OHU TOJBKO MEPEXOISAT U3 OJHHX
dopMm B Ipyrue; U3 BUIUMBIX B HEBUIMMBIE M HA000pOT — U3
HEBUIUMBIX B BUAUMBbIE. OHM MOTYT MEPEXOAUTHh OT OIHOTO
npeaMeTa K Jpyromy; OT MpeaMeTa — K AKHUJIKOCTH WIH K ra3y u
HA000pOT. /[BHKEHHS MOTYT KOHLIEHTPUPOBAThCS (COOUpaThCs)
Y pPacCcenBaThCA.

Ho uc4e3HyTh HacoBceM OHHM HE MOTYT HUKOI/A; TAaKOB
3akoH [Ipuponsl.

[Tpumep. [Tagaer ¢ ropsl ockonok ckaibl. Ero manenue u
XOpOIIO BUAHO W JaXe CIBIIIHO — OHO CONPOBOXKIACTCS
rpoxoToM. OCKOJIOK pa3pylaeTcs Ha KAMHHU; OHM MTPOIOJIKAIOT
nasarh BHU3. KaMHU M3MENBYaroTcs B KAMEIIKH; KaMEIIKH — B
NECYMHKH; TECYMHKH — B TMBUIMHKKM. Bc€ 3T0 MOXHO
HaOMrOaTe 3pUTENbHO. [IBUTE OCemaeT y TOAHOXKHUS TOPHI.
Jlanee MbI He BUIUM HUKAKUX OBMKeHUH. CripammBaercs, Kyaa
’Ke OHH JIEBAJINChH?

JIBUKEHHST OCKOJNKAa CKajbl MPEBPATUINCh B KOHIIE
KOHIIOB B TETUIOBBIE MBW)KEHUS MBUTH. [IbUTh OKaxkeTcs Teruiee
CKaJIbI.
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Tak Bona, cnuBasich yepes3 IIOTUHY, HarpeBaeTcs (XOTh U
HE3HAYUTEIbHO) U HE 3aMep3aeT Jake B JIIOThIe CHOMpCKUE
MOPO3BI.

Ha xakoM OCHOBaHHMU MBI YTBEPKIaeM, YTO JBUKCHUS HE
ucuesaroTr? Ecnu oHM cMoru mepexoauTh OT 0ojiee KPYIMHBIX
peaIMeToB (KaMHEi) K Ooiee MeNKUM (K MBUTHHKAM U Jjajiee K
XUMDJIEMEHTaM), TO MouyeMy Obl UM HE YHTH JaJibllie BIIIyOb
XUMDJIEMEHTOB?

Bcé neno B TOM, uTO 3UpHBIE IIAPUKU, U3 KOTOPBIX
COCTOST XHMMDJIEMEHTHI, HeNeIMMbl U HE MOrYyT HMETh
IBIDKEHUH BHYyTpu cebsa. IlosTomy mepexon TemIoBBIX
JBUKEHUI HA 3TUX (UPHBIX IIaPUKAX OCTAHABIUBACTCS.

[TonTBEp)KIACHUEM TOTO, YTO TEIUJIOBBIC JBW)KCHUS HE
MOTYT yXOAWTHb BIIyOb BEIIECTBA, CIYXHUT COXpaHEHHE
TEMIIepaTypsl B TEpMOcax. TepMOCHl — CIIeUAIbHBIE COCY/IBI C
XOpOUIeH TEerIOBOM HM30MsALMEH; OHA MPEIOTBPAIIACT YTEUKY
Teria Hapyxy. [lomydaercss Tak, YTO TEIJIOBBIM JBHIKCHUSIM
COIEPKUMOTO TepMoca JeBarbCcs HEKyAa: HapyKy HX He
IyCKaeT TEIUIOBasi M30JIALHUSA, a BHYTPh 3(upa — HENeIUMOCTh
3(UPHBIX APUKOB.

49. JIBu>keHUsI TOPOKIAIOT ITYCTOTY

JIBH>KEHU OPOXKAAIOT IIyCTOTY; 9TO — 3aKOH IIpupoast.

CnokoiiHple MpeaMeThl WJIM  YacTUIbl  3aHUMAIOT
MEeHbIIUI 00BEM; IBIXKYyLIMECs — Oomblle. YBelIUYEHHE
00bEMa MPOUCXOAMT 3a CYET YBEIUYEHMS] IIYCTOT MEXAY
npeaMeTaMu MM yacTuiaMmu. M yem Gosnblie IBHXKEHUH, TeM
00JIbI1IE TYCTOT.

[pyboe cpaBHEHHE: MOXKHO TOMPOCUTH HECKOJIBKO
YEJIOBEK BCTaTh KaK MOYKHO IUIOTHEE IPYT K JIPYTy; OHH 3aUMyT
ONpeNeN€HHYI0 IUIomans. Eciu Tenepp NPEUIOKUT UM
TOJIKAaThCsl, TO, KaK Obl OHM HE CTapajiCh, YMECTUTbCA Ha
IPEKHEN IIOIAAM OHM HE CMOTYT. MeXIy HUMH IOSBATCA
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ITyCTOTHI.

To e camoe MPOUCXOJUT CO BCEMHU JABUKYIIUMHCS
¢usnueckumMu obObekTamu. M coBceM HEBaXKHO — KakoOW BHI
OyIyT UMETh JIBUKCHHUSI.

Bona B CHIOKOMHOM COCTOSIHUM 3aHMMAeT OAMH OOBEM.
Eciu Bogy BO3MYTUTH WIIM 3aCTaBUTh T€4b, TO OHAa OymeT
UMETh YK€ Jpyro o00bEM, OOJBIIMII TMEePBOHAYAIBHOTO.
YBenuueHue 00bEMa MPOUCXOMUT 32 CUET BOSHUKIIMX MEXKTY
YaCTULAMHU BOJIbI ITYCTOT. B 1aHHOM cilydae ABUKEHUS BOJBI —
HaIJIsiAHbIE.

[lepeiinéM K HEBUAMMBIM JBUKECHHSM BOABI — K
TEIUIOBBIM KosieOaHUsIM e€ XuMd3JIeMeHTOB. Harpeem Bomy u
yOeMMest B TOM, 4TO TOpsiyasi BOJa 3aHUMaeT OONbIINi 00BEM,
yem xononHas. [Ipu HarpeBe mycTOThl MEXAY XUMAJIEMEHTaMU
YBEJIUYHBAIOTCA.

VY Bo3ayxa yBenuueHue o0bEmMa npu HarpeBe — 0COOEHHO
3pumoe. lepMeTnyHO 3akpbiTasg TMycTas MOJIUCTHUPOIOBAs
OyTbUIKa, MOMEIIEHHAs B XOJIOAWIBHUK, CokuMaeTrcs. Ecim eé
MOCJI€ XOJIOAWJIBHUKA HArPETh A0 KOMHATHOW TeMIEparypshl, TO
OHa CHOBa pasayercd /O T[EepPBOHAYANBLHOTO 00bEMA.
N3menenne 00bEMa OYTBUIKH TIPOUCXOINT 32 CUET YBEINICHUS
(mpu HarpeBe) W YMEHbBIICHUS (TPU OXJAKICHHUH) ITYCTOT
MEXIy YaCTHUIIaMU BO3TyXa.

VYBenuuenue oObEéMa BO3AyXa MPHU HArpeBe OTpaskaeTcs
CIEAYIOUIEN 3aBUCUMOCTBIO:

g—;,

rie g — yBenudyeHue oObéMma; E — 3arpaueHHas TemsioBas
SHEPIrus; P — yAeIbHOE aTMOC(EepHOe AaBICHHE.

B nanHoMm ciiydae o0bE€M ( — PHEpPreTUYECKHUH, U €ro
pasmepHOCTS — (Mp? * n).

[Tpumep. Hackonbko yBenuuurcst 00BEM BO3AYLIHOTO
1apa npu Harpese Bo3ayxa B HEM sHepruei E = 101325 oorc.
VYnenpHoe armocheproe nasienue p = 101325 yo.
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[ToncraBum nanHbie B GOpMYNTy U MOTYyUUM:

_ 101325

£~ 101325

Jlist cBeneHus: OAWH JIMTP OCH3WHA MPH CrOpaHUU
BbIIIEIISIECT 34 MeraJBUKeU TEII0BOM SHEPTUH.

=1 mp’mn=1Kbm.

50. IlycToTa — SKBUBAJIEHT YHEPTUM IBUKCHUN

ITycrora B cOaBIEHHOM cpelne 3KBUBAJIEHTHA 3HEPIUU
JIBYDKEHUM, 3aTpaueHHON Ha CO3JJaHHe ATOH MyCTOTHI.

IIpoBenéM TakoM OIBIT: MOIBITAEMCS CO34aThb BAKyyM B
3aMKHYTOH 110JIOCTH THEBMAaTUYECKOI'O CUIIOBOTO LIMIIMH/IPA.

OOBIYHO ~ CHUJIOBBIE  MHEBMATHYECKUE  LIWIMHJPHI
UCTIOJIB3YIOT JJIsl  CO3JaHUsl yCWIMH, B YacTHOCTH JUIs
3aKperyieHus] 00padaTbIBaEMbIX JIeTale Ha METANIOPEKYIINX
cTaHkax. [[nsg 3TOoro B NHEBMOLMJIMHAPBI MOAAIOT CHKATHIN
BO3AYX C YIelbHBbIM JaBieHueM P. OH JaBUT Ha MOPILEHb
wIomaapo S u co3naér ycunue F = p*S.

Ha arot pa3 mbI cienaem oOpaTtHoe: epeKpoeM MoJI0CTh
HEBMOIIMJIMH/Ipa (YTOOBI Tyla He MOMaaal BO3AYyX) U OyneM
BBITSTMBaTh €ro IITOK, CO3/1aBasg TakUM o0Opa3oM BakyyM B
NEPEKPBITON TOJIOCTH.

BoiTaruBass ~ mTOK, MBI JOJDKHBI  IIPEOOJIETH
arMocdepHoe naBieHue. OHO MAaBUT C BHEIIHEH CTOPOHBI
MOPUIHS C YACIbHBIM JIaBJI€HHEM, KaK HaM YK€ U3BECTHO, P =
101300 yn. C npyroit cTopoHsI NOPIIHS (CO CTOPOHBI 3aKPBITON
MOJIOCTH) JABJIIGHUSI HET — TaM BakyyM. TakuM oOpasom,
YCUJIME BBITATHBAHUS IITOKA ONPEIEIIUTCS KaK

F=p*S,
rae S — IIoNaab MOPITHS.
JlomycTUM, MbI BBITSHYJIM INTOK Ha BelwuuHy S. [lpum
9TOM MBI 3aTpPaTWJIM SHEPTHI0, PAaBHYIO, IO OIPEICICHHIO,
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IIPOU3BEICHUIO YCUJINS Ha MYTh:
E=F*s.
[ToncraBum B 3Ty hopmyiny BeIpakeHHE s ycunus F:
E=p*S*s.

[Tnomans nopuHs S, IEpeMHOXKEHHAs Ha €ro CMEILEHUe
S, onpenesuT 00bEM CO31aHHOTO BakyyMma (-

g=S%*s.

W B pesynprare sHeprus, NOTpauy€HHas Ha CO3/aHUE
BaKyyMa, BBIPa3UTCs Kak

E=p*g.

Orcrona:

8= £
p B

ToecTh 00b€M MyCTOTHI (B JIaHHOM Clydyae — BaKyyma)
HKBUBAJICHTEH 3aTPau€HHOM SHEPruu: 4eM OOoJbIlle SHEPrHH,
TeM OO0JIbIlIe YCTOTHI.

[TogoGHble BBIBOABI CHEAYIOT W U3 PACCMOTPEHHS
HarpeBa BO3yXa. Pacmmpsisce mpu HarpeBe, OH MPEoI0IeBaeT
arMocdepHoe JJaBlieHHeE.

Pacimmipenne o3Hawaer, 4YTO B BO3AYyXE MOSIBIJIACH
JIONIOJTHUTENNbHAA ycToTa. OOBEM 3TON MYCTOTHI UMEET Ty XKe
CaMyI0 3aBUCHUMOCTH OT SHEPTHH Harpena:

g=£
>

63



N B 3TOM ciydae MmycToTa OKa3bIBAETCS IKBUBAJICHTHOMU
SHEPIuH, 3aTPAYEHHON HA CO3[ITaHUE 3TOU MYCTOTHI.

To e camoe oTHOCUTCS U K 3upy.

DHeprus CTOJKHOBEHHS 3(DUPHBIX TOTOKOB MOPOXKIAET
TOPOBUXPEBbIE XHMMA3JIEMEHThl. BHyTpu Buxpeil — mycToTa.
Uto0sl e€ co3narh, TpeOyeTcs: mpeonosieTh dIPUPHOE JTaBICHUE
p5. OO0BEM BHYTPUBUXPEBOH ITYCTOTHI (J CBSI3aH C DHEPTHEH,
IIOPOXKAAIOIIEH €€, BCE TOM K€ 3aBUCUMOCTBIO:

E
g=—-.
Py

W onare mycTtora OKa3blBa€TCs SKBUBAJEHTHOM TOM
SHEPIruM, KOTOpas UIET HA CO3IAHUE ITOM MYCTOTHI.

51. Bakyym u aOcontoTHasi mycToTa

VTOYHMM, 4YTO Takoe — BAaKyyM M UYTO Takoe —
abCOIOTHAS ITyCTOTA.

Ecnu MBI OTKawanm W3 cocyga BO3IyX, TO B HEM —
BaKyyM, TO €CTh TaM HET BO3/IyXa.

Ho s¢up tam kak 6bu1, Tak 1 octaincs. Ilpocto u3 apupa
OBUIN yIAJICHBI BCE XUMAJIEMEHTHI.

[lpu HarpeBe W NpH TEUEHUU KHUJIKOCTEH U Tra30B
YacTUIBl PA3BUTAIOTCA W MEXIYy HUMH YBEIWYHBAIOTCS
NYCTOTBl. OTHU MYCTOTBI — TOXE BaKyyM, MOTOMY 4YTO OHHU
3aI0JIHEHbI 3()UPOM.

CoBceM wuHas NycTOTa — BHYTPUM TOPOBBIX BHUXpEil
XMMDJIEMEHTOB: TaM HET HUYETO, Jaxke d(upa,- U IMMycToTa Tam
— abcomoTHas. OHa co31aéTcsl M yIepKUBAeTCs BUXPEBBIMU
JBIDKEHUSIMH camoro d¢dupa.

AOCONIOTHas TyCTOTa MOXKET CO3/1aBaThCsl JIHOOBIMU
OPYTUMH  BWKCHUSIMH  O(QUPHBIX IIAPUKOB, HAIpPUMED
CBETOBBIMHU BOJIHAMH.
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Mo:xHO YTOUHUTH: JIBUKCHMUSI XUMDJIEMEHTOB
HNOPOXKIAIOT BAaKyyM, a [JBW)KGHUS OS(UPHBIX IIAPHKOB —
a0COJIIOTHYIO ITyCTOTY.

Co3pmaBasi BakyyM WM a0CONIOTHYIO MYCTOTY, ABHIKCHHS
BBIHYX/ICHbI IPEO10JIEBATh JaBJICHUE Cpebl:
pacHMpsIONIMICA  BO3AyX  IPEONoJieBaeT  arMocgepHoe
JaBJieHue, a 3GupHbIe MIAPUKU — TaBIeHHE dpupa.

52. JlaBneHus HAXKUMHOE U YIapHOE

Jlexxur xuura Ha crome. OHa paBuT Ha croi. Kak
OCYILECTBIIAETCS 3TO AABJICHUE?

Mpg1 3HaeM, 4TO XMMOAJIEMEHTHI, U3 KOTOPBIX COCTOST U
CTOJ ¥ KHUTA, MPEICTaBISIOT COO0OW MHUKPOCKOIIMYECKUE
TOPOBBIE BUXPHU. 3HAYUT, HAPYKHBIE TOPOBBIC BUXPU KHUTH
ONUPAIOTCS HA TOPOBBIE BUXPHU NMOBEPXHOCTU CTOJIA U JABAT HA
HUX.

Bcé Obl — Tak, HO MBI elIé 3HaeEM M TO, 4YTO BCE
XUMDAJIEMEHTBI UMEIOT TEIUIOBBIE ABM)KEHUSA. DTO O3HAYAET, YTO
BUXPEBBIE IMHYPHl XHMDJIEMEHTOB pa3OUThl Ha YYacTKH U
KOKIBIM y4acTOK KosieOnercs momobHo crpyHe. Kak ke ¢
Y4€TOM 3TOTO Nepenaércs 1aBleHue OT KHUTH K CTOIy?

OueHb POCTO: T€ Y3JOBBIE YUACTKH BUXPEBBIX IITHYPOB,
KOTOpBIE HE KOJIEOIIOTCS, OCYIIECTBIISAIOT JIaBIEHUE MPOCTHIM
Ha)XMMOM, a KOTOpPbIE KOJIEOIIOTCS — C TOMOIIIBIO Y1apOB.

Wtak, maBneHUE OCYIIECTBISETCS JBYMs CIoco0aMu:
HQXXUMOM H yJIapamHu.

YroObl OBLIO MOHATHEHW, OOpaTUMCS K HaIISTHOMY
npumepy. Y OOKCEPOB €CTb TPEHMPOBOYHAS «TPYyIIay;
HaBEpHOE, BCE MPEJCTaBIAIOT — YTO 3TO Takoe. [ak BOT,
HAJaBUM Ha 3Ty «TPYIIy» U OTKJIOHUM €€ Ha HEKOTOPBIH yroi.
Ha ToT ke caMblil yroia Mbl MOXEM OTKIIOHUTh «TPYILY», €CIIH
OyneM HaHOCHUTH Ha He€ yhapbl. B mepBoMm ciydae naBlieHUE
OCYILIECTBIIJIOCH HAXXMMOM, a BO BTOPOM — YyAapaMH, HO
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pe3yabTaT OAMH U TOT ke. Eclii coBMECTUTh HaXHUM U yAaphbl,
TO «TPYIIA» OTKJIOHUTCS Ha OOJBIIHMIA yrOJI.

HaxkxumHOe u ynapHoe 1aBIeHUS B KUAKOCTSIX CO3IAI0T B
CYMME PE3YJIbTUPYIOIIEE yAEIbHOE IaBJICHHUE B HUX.

BceBo3MokHbIE  BO3OYXKAEGHMSI  YacTHI[  >KUIKOCTH,
SIBJIIOIINECS CIIEACTBUEM TEUEHMS, 3aBUXPEHUH M Harpesa,
YBEJIMYUBAIOT [I0JII0 yAapHOro pAamneHus. [Ipu stom noms
HQ)XKMMHOIO JaBJIeHHUd YyMeHbllaerca. [Ipm BckumaHuu OHa
CXOJUT HAHET.

53. JlaBneHue ra3zon

VnapHoe JaBieHHME Yy Ta30B CO3Jal0T HE CaMH
KOJIEOITIOIIMECS CTPYHBI XUMAJIEMEHTOB, 8 BOSMYIIEHHBINH UMHU
npuieratomnii - 3¢up. Kaxgas xoneGmromiascs — cTpyHa
BHUXPEBOI0O IIIHypa XMMD3JEMEHTA IOPOXKJIAET 0COObIE BOJIHBI
3¢upa. TH BOJIHBI HE YXOAAT B IPOCTPAHCTBO, @ CXOAAT HAHET
Ha caMoM Onm3koM paccTtossHuM. OHM Kak Obl IpUBS3aHbl K
UCTOYHHKAM.

OTU <«TIpUBSA3aHHBIE» BOJHBI M CO3JAIOT  YAapHOE
JTaBJICHHUE HAa COCEIHHME YaCTHIIBI I'a3a.

Uem BblIe TeMIleparypa rasza, TE€M DSHEpPrUyHee
KOJEONIOTCS  CTPYHBI €ro XumaneMeHToB. Ilpu sToM
CO3/1aBa€Mbleé UMM <IIPUBS3AHHBIE)» BOJIHBI PACIIUPSIOT 30HBI
CBOMX JCHCTBHM, U YIapHOE AABJICHUE 3TUX BOJH YCHJINBAETCA.

54. HanpaBneHHOE yoapHOE JIaBICHUE

TennoBble CTpyHHBIE KOJNEOAHHUS XUMDIEMEHTOB HeE
UMEIOT B oOOleM ciyyae oOmnpeAeNeéHHOW OpHUEHTAaluu B
OPOCTPAHCTBE. YHapbl JTHUX KOJIE0aHW 1O COCEeIHUM
XUMDJIEMEHTaM HaIPaBJICHbI BO BCE CTOPOHBI.

OnHako B HEKOTOPBIX YIHOPSIIOYEHHBIX COEAMHEHUSX
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XMM2JIEMEHTOB, TAaKMX KaK KPUCTAIJIbl M PacTUTENIbHBIE
BOJIOKHA,  TEIJIOBble  KOJeOaHWs  MMEIOT  HEKOTOPYIO
OpUEHTALMI0. DTO BBIPAXKAETCS B TOM, YTO OHU HPOBOIAAT
TEIUIO B OJHUX HAMpPaBICHUX JIY4IlE, a B JPYTUX — XYXKeE.

B emé Oonpmell cremeHW HMMEIOT  OPUEHTALMIO
CTOJIKHOBEHMSI 4YacCTHUL[ JKHJIKOCTM mpu e€ nswxkeHuu. llpu
OPSAMOJIMHEMHOM JIBUKEHUH IIOTOKA IKHJKOCTU  yAapHOe
CKOpPOCTHOE JaBJICHUE €€ YacTUL[ UMEIOT B OCHOBHOM TO K€
camoe HallpaBJICHHE, YTO U CKOPOCTh TeueHMs. B TexHuke 310
JIaBJICHHE HA3bIBAIOT CKOPOCTHBIM HAIIOPOM.

HanpaBieHHOCTb CKOPOCTHOTO HAaropa BbIPAKAETCS B
TOM, 4YTO OH OOHApY)KHUBAeTCs M3MEpPUTEIbHBIMU HpUOOpaMu
TOJBKO B TOM Ciydae, KOrJja 4YyBCTBUTEJIbHAs ILIOLIAJAKA
npubopa IeperopakuBaeT IMOTOK JKUAKOCTH. Ecmm ke
IUIONIA/IKA OKAXXETCSl YCTAaHOBJICHHON NapajuleIbHO TEKYLIEMY
HOTOKY, TO CKOPOCTHOE yIapHOE YJeJIbHOE JaBJICHUE KUIKOCTU
HE PUKCUPYETCS.

C noMoLpI0 NEpHEHIUKYIIPHOIO M IapajuleIbHOTO
U3MEPEHUS YICTBHOTO JaBICHHS KHUIKOCTH MOXKHO BBISIBUTH U
TO, YTO HAIPABJICHHOE [JBW)KEHUE MKHJIKOCTU BBI3BIBAET, C
OJHOM CTOPOHBI, POCT CYMMAapHOIO YIEJIbHOIO JAaBJICHUS B
HalpaBJIEHUM CKOPOCTH, a C JpYrod — CHUXKEHHE HTOTO
JABJICHHUS B IIONEPEYHOM HalpaBiIeHUM 3a CYET BbIYETA
CKOpPOCTHOTI'O Haropa.

Takoe sBiIEHHE XOpOIIO MPOCIEKUBAETCS B pabore
uHxekTopa. OH UCIOJB3YeTCsl, B YaCTHOCTH, JUIsl TOTO, YTOOBI
cMemuBarh KUAKOCTH. [lo TpyOe ¢ OOJbIIoil CKOPOCTHIO
MPOKaYMBAETCS OJIHA JKUAKOCTb. Y TPYObl MMEIOTCSI OOKOBBIE
OTBEPCTHSI, Uepe3 KOTOPhIE MO/CACHIBACTCS APYras >KUJKOCTb.
N na BeIXOZIE TpYyObI OOpa3zyercs cTpys M3 cMecH oO0eHux
JKUJKOCTEN.

SIBneHue TmojcOCa JBMXKYIIEHCS JKUJIKOCTH MOXKHO
HAOJIOIaTh 3PUTEIBHO, €CIIM CO3/1aTh B BOZE MOJAKPALICHHYIO
CTpyl0. MOXHO yBUAETh, Kak IOJKpallleHHas CTpys
3axXBaThIBAET MPO3PAYHYIO BOJY.
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55. IImacTUYHOCTH

HanOonee xapakTepHbIM IJACTUYECKHMM MaTepUaIoOM
SIBJIIETCS TUTACTUIIMH.

VY IUIacCTHYECKUX MAaTepUalioB YaCTHULBl COCIUHSIOTCS
MEXIy COOOI0 C MOMOMIBIO KEITOOOB CBOMX XHMOAJIEMEHTOB.
[Tpruém coequHEHUs ITH TaKue, YTO KET00BI MOTYT CKOJIb3HUTh
OJIMH II0 IPYroMy, HalpuMep KOPOTKHH IO JUIMHHOMY. Takue
CKOJIbJKEHUS He TpeOYyIOT HUKAKHX 3aTpar SHEpPruu.

CxonbxeHre >KEIT000B MPOSBISAETCS B IUJIACTUYHOCTH
Marepuasos.

CKoslb)K€HHE BO3MOXKHO TOJIBKO B IIpelenax JJIMHbI
x€noba; manee MPOUCXOAMT pa3pbiB cBs3u. [locne paspeiBa
KQXIbIA OCBOOONMBIIMKCSA JKETOO CIMIAETCS C HOBBIM
XKEMO0OOM, U ITPOLIECC CKOJIBKEHHS TOBTOPSETCSL.

OTpbIB 0AHOTO kE100a OT APYroro TpedyeT MPUIIOKEHHS
YCUJIMH U pacxofia SHEPIuu.

CymmapHble  ycuiusi pas3pbhlBOB  KEJIOOOB  CO3/1aOT
BSI3KOCTh Marepuasa.

[lpy  TOBBIIEHWH  TEMIEPATyphl  IJIACTUYECKOTO
Marepuana (mpu 0ojiee MHTEHCUBHBIX CTPYHHBIX KOJIEOAHMSX)
ycunusi  paspbiBa  kEN0OOB  yMeHblIaroTcs.  Marepuan
CTaHOBUTCS 00JIe€ MIaCTUUHBIM.

C 1pyroil CTOpOHBI, €CIM IJACTHUECKUI MaTrepuain
neGpopMUpOBaTh, TO TEMIIEPATypa €ro OyAeT NOBIILIATHCS.

Mexanusm  nepexona  aepopMmanud B TEIJIOBBIE
JBIDKEHUS cienyromuil. B KoHIle Xoma CKOJBXKEHHUS OJHOTO
*€noba Mo  JOpyroMy — ycwide — ciaumaHuss  Oyaer
IPOTHUBOJCHCTBOBATh MX pa3pbiBY U BBI3OBET UX OOOMOIHYIO
ynpyryto nedopmanuto. Kak Toabko x€mo0bl pa3opByTCs, OHU
HAYHYT KOJIEOATHCS — MOSIBATCS TEIJIOBBIE IBUKEHUSI.

O6pa3noe cpaBHenue. CkiieeM cierka JBe BETKH JepeBa
U TOTsHEeM ofHy W3 HuX. Ilocne paspbiBa 00e BETKM HauHYT
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KoJiebaThCsl.

TakoBa KapTHHA IIJJACTUYHOCTH.

A Temepb MOCMOTPUM — KaK BeAyT ceOs MpeAMEThl U3
IUIACTUYHOTO Marepuaja Ipu CTOJIKHOBEHHU C APYTUMHU
IIpeIMETaMH.

JomnyctuM, Kycouyek IiacTWiIuMHA najnaeT Ha crosl. OH
pacmuronuBaerca. [lpu  pacIulOIMBaHMM  TPOUCXOAAT U
CKOJIB)KCHHUS KeJT000B U MX Pa3pbIBbl. Bes sHEprus masaroniero
KyCOUYKa IpEBpaIIaeTCsl B TEIUIOBYIO SHEPIUI0; TeMIeparypa
IJIACTWJIMHA TOBBIIIAETCA. OTOT IMPOLECC MOXHO OTPa3UTh
dbopmynamu. DHEPTUs IBMKCHHH MMaaroniero Kycodka E:

| *v?
E= >
rac I — I/IHepHI/IH KYCO"IKa; vV — CKOpOCTB CTOJIKHOBCHU KYCO‘IKB.
CO CTOJIOM.

[ToBbilIeHHE TeMIEpaTypsl T:

Bropoii npumep. Psa1om Ha HUTAX MOABELIEHBI KyCOYEK
IUIACTUIMHA W Apyrod mnpeaMeT. OTKIOHMM KycOueK U
otnyctuM ero. OH pa3roHuTcs U yaaputcs B npenmert. Kycouek
PACILIIOIIUTCS, a IPeAMET NPUOOPETET HEKOTOPYIO CKOPOCTb.

IIpouecc paciunomMBaHus — TOT XK€ CaMblil, 4TO U B
IIEpBOM  IIpUMEpe, TOIBKO TElmepb HE BCA  DHEPrusd
CTOJIKHOBEHMSI IIEPEXOAUT B TEIJIOBYKO JHEPrUIO; 4YacTh €€
yUAET Ha pa3roH MpeaMera.

Uem TBEpKE MIACTWIMH, TEM MeEHbLIE OH Oyaer
pacIUTIOIIMBATECA U TeM OOJIBLIYI0 CKOPOCTh IMPHOOPETET
IIpeIMeET.
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56. Ynpyroctb

Y ynopyrux wmarepualioB HET HHUKAaKOrO CKOJIbKEHHUs
KEMOOOB XHMMAMeMeHTOB. CMEIICHHs BO3HUKAIOT TOJBKO 3a
cuéT u3ruboB KENOOOB M YACTUYHOTO PACKPBITUSL CTHIKOB
MEXy HUMH.

U to u npyroe cnocoOCTByeT YBETUUYEHUIO BO30YKICHUS
npuieraiomero k- oxénmodam  3pupa M TOSABICHHUA
JTOTIOJTHUTEIBHON MYCTOTHI.

O¢dupHOe faBiIeHHWE TPEHSATCTBYeT H3TOMY  (3aKOH
MUHUMYMa IYCTOTHI) U OKa3blBA€T COINPOTUBJICHHUE BCAKOMY
BHEIIHEMY YCWJIMIO, HAaIlpaBJIEHHOMY Ha CO3/IaHHE TaKoro
CMEIIICHUS.

Kak Tompko BHemIHee YCHJIME HCUYe3aeT, APUpPHOE
JTaBJICHUE BOCCTAHABIIMBAET UCXOIHOE MOJIOKCHHE
XUMDJIEMEHTOB.

CnocobHOCT,  MarepualioB  AepopMHpOBAaTbCA — TMOJ
HaroOpoM BHEIIHUX YCWJIMM W BO3BpAIaThCsA Ha3ad MpH HUX
yCTpaHEHUU Ha3bIBAETCS YIPYTOCTHIO.

Y npocTeix mo ¢GopMe MPEAMETOB, H3TOTOBICHHBIX W3
VIOPYTUX MarephalioB, COMPOTHUBICHUE BHEIIHEMY YCHIIHUIO
0TOOpakaercs CIeayIoIIel 3aBUCUMOCTBIO:

R =k *x,
rae K — )ECTKOCTh MaTepuaia; X — IMHEHHBIN pa3Mep yrpyroro
CMEILICHUS.
OHeprusi  ynpyroro CMELIEHUST  BBIUHUCIAETCS IO
dbopmyme:
2
X
E=k—.
2

IIpu naeanbHOM ynpyrocTH MarepuaioB HUKAKOW MMOTEPU
SHepruu mpu JepopMallid He TPOUCXOAUT: CKOJIBKO €€
U3pACcXOJI0BaHO Ha JAedopMalHio, CTOJIBKO K€ BO3BpAIAETCs
IIpH €€ YCTPaHEHUMU.

PaccMOTpUM CTOJIKHOBEHHME JIBYX YIPYIMX IPEAMETOB:
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CTAJIbHOW IIapHK MaJaeT C HEKOTOPOW BBICOTHI Ha TPAHUTHYIO
IJIUTY,; MMOCJIC CTOJKHOBCHUSA OH IMOACKAKUBACT.

[TpuunHOM TOJCKOKA SBIAIOTCS yrpyrue naedopManuu
HIapuKa ¥ IUIMTBL. DTU JOedopMaluu KpailHe Majbl, HO OHHU
€CTb.

Chauana >tu feopMaluy TOPMO3ST IAPHUK, a TIOCIIE eTo
MOJTHOM OCTaHOBKH Pa3TrOHSIOT €r0 BBEPX.

Crnemyer oOpaTuTh BHMMAaHUE HA TO, YTO OYEHb Majas
nedopMalus mapyka U MIMTHL (COThIE U JJaXKe THICSIYHbIE JT0JIH
MUJUTUMETPA) criocoOHa pa3orHaTh MIAPUK J0 TaKOW CKOPOCTH,
YTO OH MOKCT OTCKOYUTH OT IUIMTHI Ha BBICOTY MCTpa U 60.]166.
W Bcé moTomy, YTO YCKOpPEHHE IlaprKa B MOMEHT pas3roHa
MOXCET JOCTUI'aTb COTCH ThHICAY YCKOPOB.

57. ABcomoTHas TBEPIOCTh

AGcoimoTHas TBEPIOCTh O3HAYAET, YTO KECTKOCTH paBHA
0ECKOHEYHOCTH M HUKAaKoM aedopManyy — HU MIaCTUYECKON U
HU YIpYroil — ObITb HE MOXET. AOCOJIOTHOW TBEPIOCTHIO
00J1a71at0T TOJIBKO 3(UPHBIE IAPUKH.

[Ipy CTONKHOBEHMH JBYX O(QUPHBIX LIAPUKOB HET
HUKAKOro IyTH TOPMOKEHHUS U PA3TOHA: IIAPUKH MTHOBEHHO
OCTaHaBJIMBAIOTCS U PACXOIATCS Cpa3y K€ ¢ TAKOW CKOPOCTHIO,
¢ Kakod cOmmkamucb. OO0 yCKOpEHHMSIX B 3TOM Ciydae HET
CMBICJIa TOBOPUTb — OHHM BCErna pPaBHbI OECKOHEYHOCTH.
DeCKOHEUHOCTH TakKe paBHbl M YCWIHS CTOJIKHOBEHUS
3(UPHBIX HIAPUKOB.

58. 3aKOH BBITECHEHUS ITyCTOTHI

Ténnelii BO3Ayx moxHuMaercs BBepx. IlomHumaercs
BBEPX M Harperas BoAa. 3aJaAMMCs CHadaja BOIIPOCOM: YTO
03HAuaeT - BBEpX?
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BBepx 03HauaeT — 1o OTHOLIECHHIO K 3eMJie. Y BO3AyXa U
y BOJbl HAIIPaBJICHUE BBITECHEHUS OIPEAEISETCS YKIOHOM
YAENBHOTO AaBleHUs. B HOpManbHBIX yCIOBUSAX U y BO3AyXa U
y BOZIbI YKJIOH YJ€JIbHOI'O JIaBJICHUS HAIIPaBJIEH BBEPX.

C y4€TOM 3TOro MOXXHO YTBEP)KIaTh, YTO M TEIIbII
BO3JlyX M Harperas BOJa BBITECHSIOTCS IIOJ YKIJIOH YIAEIbHOIO
JIaBJICHUSI.

Takoe yrouHeHHe Ba)KHO TEM, YTO OHO PAaCLIMPSAET PaMKU
paccMmarpuBaeMoro siBieHus. B OpicTpo  Bparjaromieiics
neHTpudyre, HanpuMmep, HarpeTas BoJa CMELIAETCs He BBEPX, a
K LIEHTPY BpalleHMs, a IIPU JIBUKEHUH C YCKOPEHNUEM Harperas
KUJKOCTh CTPEMUTCSI CMECTUTBHCS 10 XOAY YCKOPEHHS, TOECTh
I10JT YKJIOH.

Ho moueMy Harperble CJIOM Cpelbl BBITECHSIIOTCSA MOA
YKJIOH YZIEIbHOTO JaBJIEHUS ITON Cpezbl?

IIponomxum yrouHeHus. TEmIbIA BO3AYX M Harperas
BOJIa OTJIMYAIOTCSI OT HOPMAJIbHOTO COCTOSTHUSI TEM, YTO B HHUX
— Oonpiie myctoThl (Bakyyma). IlycToTy B HHX mopoauia
sHeprusi HarpeBa. (OKka3blBaeTCsi, NPUYMHOM BBITECHEHUS
ABJIETCS] HAJIMYKE JONOJHUTEIBHOU MYCTOTHI.

C y4€ToM 3TOro yTOUHEHUSI MOXHO CKa3aTb, 4YTO MyCTOTA
BBITECHSIETCS B CTOPOHY MEHBILEI0 AaBJCHHUS CPeabl; dTO —
3akoH [Ipuponsr.

Pasymeercs, BbITeCHAETCA HE cama IIycToTa, a Te
YaCTHUIIbI, IBM)KEHUSMHU KOTOPBIX MOPOXKJIEHA U yIEpKUBAETCA
MyCTOTA.

59. Ycunue BBITECHEHUS ITyCTOTHI

Ycunue BBITECHEHUS ITyCTOTBI F wumeer CJICAYIOIIYHO
3aBUCUMOCTL OT YKJIOHA YACJIBHOIO HABJICHUSA U U OT 00BEMa
IIYCTOTHI J:

F=u*g.
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B HOpManbHBIX 3€MHBIX YCIOBHSIX Ha HYJICBOW BBICOTE
YKJIOH YIeTbHOTO arMocdepHoro nasiaeHus U = 12,2 yx.

MOXHO TOCYHTATh — KaKOe YCHJIME CO3MatT, HaImpuMmep,
OJIMH KyOOMETp Bakyyma B BO3/lyX€, BO3HHUKILIETO B pe3yJibTare
HarpeBa: F=122*1=122 cx.

B nepeBone Ha peiHOUHBIE Kustorpammel (1 xI7 = 9,8 cx)
3t0 ycunue paBHo 1,24 k[T CTOIBKO MOXET TMOJIHATH
BO3AYIIHBIN IIap, YBEIMYEHHBbI B 00bEME MpHU HarpeBe Ha
OJIMH KyOOoMeTp.

VY BOABI YKJIOH YAENBHOTO JaBJICHUS COCTaBIseT U =
9800 yx.

[TocuuTaem, Ha CKOJIBKO JIOJDKHA PACHIMPUTHCS BOJA,
4TOOBI CO3/IaTh TO K€ CaMO€ YCHIIMe BhITECHEHHs B 12,2 ci.
Jliist aToro TIpeoOpazyeM UCXOAHYI0 GOpPMYITY U MPUBEAEM e€ K
BUTTY

F

£§= 7

IIpuMeHnTENBHO K BOJE:

_F_122

&= U T 9800

[TepeBeném B oObIuHbIe TUTPHI (yMHOXXUM Ha 1000) u
nonyyum g = 1,2 nurpa.

= 0,0012 445,

60. MuHMMyM ycTOTHI — 3aK0OH 1 Ipupozs!

[ToBplIEHNE TEMIEpPATYphl BBI3BIBAET  PACUIUPEHUE
Bo3nyxa. Ho modeMy oOH pacmmpseTcs Ha  BIIOJIHE
ONPEACIEHHYIO BETNYHNHY?

Ha MeHbII1yI0 BEJIMUMHY BO3YX PACIIUPHUTHCS HE MOXKET
[0 TOM HPHUYMHE, YTO ATOMY IMPOTUBOAEHUCTBYIOT TEIIOBBIE
JBUKEHHS] XUMAJIEMEHTOB BO3/TyXa.

Pacmmputbes ke Ha OOJNBIIYIO BETHYMHY HE MO3BOJISET
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arMocdepHOe J1aBJICHHE.

[Tomyyaercss Tak, 4TO, C OJHOW CTOPOHBI, TEIJIOBBIE
JBUKEHUSI TIBITAIOTCS YBEIUYUTh MYCTOTHI MEXKIY YacTUIIAMU
BO3/yXa, a C JAPYroil CTOpOHBI, arMoc(epHOe aBJICHUE
CTPEMHUTCS UX 3aXJIONMHYTh. B pe3ynprare B Bo3/1yXe BOZHUKAET
IPEIEIbHO JONYCTUMBI MUHUMYM ITYCTOTBHI.

MuHuMyM nycToThl — 3aKkoH [Ipuponsbl.

To ke camoe IPOUCXOIUT C PacIIMPEHUEM BOABI IIPU €€
Harpese.

B sdupe 3akoH MUHHMyMa MyCTOTHI OIpENEIsieT OYeHb
MHOTO€, M YacCTHOCTH (OPMBI CKPYYCHHOCTEH HCXOAHBIX
TOPOBBIX BUXpEHl.

TopoBUXpEBOW MIHYP XUMAJIEMEHTa BO30YKIaeT BOKPYT
cebs mpuieralomuid 3pup. DT BO30YKIEHUS HTOPOKIAIOT
nyctoty. Co cBoeil CTOpOHBI 3(UPHOE HABICHHUE IIBITACTCS
MPOTHUBOJACHCTBOBATh ~ BO3HUKHOBEHUIO  3TOM  ITYCTOTHI.
COnmxkass  BUXpEBble ILIHYpPbl, OHO YMEHBIIAET 30HBI
BO30yxaeHuil 3¢dupa Bokpyr Hux. lIHypbl XHMd31eMeHTa
COMIKAIOTCS TaK, YTO CyMMapHOE BO30YyXIEHHUE, CO3/IaBacMOe
UMHU, OKa3bIBaeTCS HAMMEHbBIIUM. TakuM 0Opa3oM BO3HUKAIOT
BIIOJIHE OIpeneia¢HHble (OPMBI CKPYYCHHOCTEH HMCXOMHBIX
TOPOBBIX BHXpEH pa3nuyHbIX pasmepoB. [Ipu apyrux dopmax
30HBI BO30YX/I€HUN OKa3aauch Obl OOJIBIIIE.

61. 3eMHOE TATOTEHUE

Ddup, Kak U BO3AYX, KaK U BOJA, SBIAETCS TEKydei
CpeIoW, M Ha HEro TakKXkKe paclpOCTPaHAETCS 3aKOH
BBITECHEHUSI MMYCTOTHl. Toipko Temepp peub HAET 00
abCOIIOTHOM MYCTOTE.

Emé onmHo#t ocobGeHHOCTHIO 3dupa B JAaHHOM CiIydae
SIBJIAETCS TO, YTO YKJIOH €r0 YJAEJNbHOIO JIAaBJICHMS HaIpaBieH
He BBepX (Kak y BO3AyXa M BOJbI), a, HANpPOTHUB, BHU3, U
cocraBmsier on U = 3,70%10° VKA. DTy BEIWYUHY TPYIHO
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BOOOPA3UTh — HACTOJILKO OHA TPOMAJIHA.

AOcomnroTHass mycTota B 3Qupe co3aaéres pasIndHbBIMH
JIBUKEHUSIMH, HO TJIaBHBIMHU U3 HUX SBISIOTCS TOPOBBIE BUXPU
— T€ BHUXPH, KOTOPHIC MbI BOCIIPHHUMAEM KaK XHMDJIEMCHTEHI.
Jpyrumu cioBamu, BCE, UTO HAC OKPY)KaeT, U Mbl CaMH, - BCE
HATIOJTHEHO aOCOIFOTHOM ITYCTOTOM.

CooTHolIEHHE WHEPUMH U aOCOJIOTHOW MYyCTOTHI B
XHMUYECKUX BEIIECTBAX TakKoe: Ha 3,77*107 UH WHEPUUU
MPUXOJIUTCS ONWH KyOOMETp ITYCTOTBHI, WJIM: B KaXAblx 37,7
MHA XMMHUYECKOTO BEIIECTBA CONIEPKUTCA OJIUH KyOWdecKui
canTHMETp (cM°) aBCOMIOTHOI ITYCTOTSL.

B COOTBETCTBUHM C 3aKOHOM BBITECHEHUS IMYCTOTHI BCE
XUMHUYECKHE BEIIEeCTBa (HAIOJIHEHHbIE a0COIIOTHOM IyCTOTOM)
BBITECHSIFOTCS MO/ YKJIOH yAE€TbHOT0 3(UPHOTO JAaBICHUS.

DTO O3HAYaeT, YTO BCE MPEAMETHI, KUIKOCTA H Ta3bl
BBITECHSIIOTCS 9()POM B CTOPOHY 3€MJIH, TOECTh BHU3.

He 3emms mputsaruBaet ux, a 3pup BHITCCHSCT.

BriTecHenne aOCONMIOTHOW MYyCTOTHI 3(GUPHON cpenon
(ToyHee cKa3aTh — BBITECHEHHE HS(UPHBIX IIAPUKOB,
CO3/Ia0IIUX a0CONMIOTHYIO IMYCTOTY) U €CTh 36MHOE TSTOTEHUE.

[ToHsiTHE TATOTCHHSI O3HA4YaeT HE TPUTSKCHHE, a
CTpeMJICHHE K 4eMy-TH00, B JAaHHOM CTy4ae K 3eMJIe.

®usnueckoro nputskeHus B [Ipuponae HeT.

[Tpumep. TpebOyercst omnpeAenuTs YyCUIUE 3EMHOIO
TATOTEHMSI IIKOJIbHUKA, NHEPLMS KOTOPOro cocTaBisieT 50 uH.

CHauana omnpenenuM o00bEM aOCOJMIOTHOM IyCTOTHI,
3aKJIFOUEHHBIA B XMMDAJIEMEHTAX €TI0 Tena:

50

= W = 1,33 *10_6 KoM
%

g

Ycumnne 3eMHOT0 TATOTEHUS BEIUYHUCISETCS I10 (I)OpMy.TICI

F=u*g,
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rae g — 00bEM aOCOMIOTHON MyCTOTHI 0OBEKTA TSATOTCHHUS.

B namHOM cnydae OOBEKTOM TSTOTEHUS SIBISETCS
HIKOJIbHUK.

[ToncTaBisisi  4YMCICHHBIE BENHYUMHBI B (OPMYIY,
TIOJTYYHM:

F=u*g=370%10°*133%10°° = 490cx

370 03HAYaeT, 4To 3(HUpP MPHUKUMAET LIKOIBHUKA K 3eMJIe
¢ ycuwiueM 490 cuit.

Jis Toro, 4TtoObl MEPEBECTH MOTYYEHHYIO BEIUYUHY B
NPUBBIYHBIC JJISI HAC PHIHOYHBIC KHJIOTPAMMBI, MBI JIOJKHBI
pasnenuts e€ Ha 9,8. PasnmenuB, moiayduM ycuiHMe 3€MHOIO
TSATOTEHUS MIKOJIbHUKA — 50 KHMIIOTPaMMOB.

62. Bec

Bce mpenmersl MCHBITBIBAIOT OZHOBPEMEHHO M 3€MHOE
TATOTEHWE W BBIAABIMBAHME TOW CpelIbl, B KOTOPOM OHHU
HaXOJATCS — BO31yXa WIM BOABI. 3€MHOE TATOTEHHUE CO3IAET
YCWIMS HA MPEAMETHI, HAIPABJICHHBIC BHU3, & BbIIABIMBAHUE
Cpelbl  HampaBlIeHO BBepX. Pesynbrupyromme  yCUIIHs.
UCIIBITBIBAEMBIE TIPEIMETAMM, ONPEICISAIOTCS KaK pa3HOCTb
JTUX YCUIIUH.

PasHocTh ycumimii Ha mpeaMer 3eMHOIO TATOTEHHMS
BbIIABJIUBAHMA cpeabl (BO3AyXa HWJM BOAbI) Ha3bIBACTCS
BECOM.

3amagumcsi BOMPOCOM: HACKOJIBKO YCHUJIME TITOTEHUs
IIpeIMETa YMEHBINAECTCS B PE3YJIbTAaTe BBITECHEHHS €ro U3
cpensi?

OO6parumcst k onbITy. Bo3pMEM €MKOCTB, 3alOIHEHHYIO
BOJIOH, B OyzieM MoTpyKaTh B HEE MpeAMET. 3aMeTHUM, 4TO TpU
MOTPYKEHUU YPOBEHb BOJbI B €MKOCTH IIOBBILIACTCS, & IPH
U3BJICUEHUU TPEIMETa U3 BO/IbI, HA0OOPOT, MOHUKAETCS.
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[Tonydaercs Tak, Kak OyATO MPEIMET U BBITECHSEMass UM
BOJIa HAaXOJATCS HA MPOTUBOIMOJIOKHBIX KOHIAX PAaBHOIUIEYETO
pplyara: Korjga OIlyCKaeTCs NpeAMET, BoJa IOJHUMAETCs; U
HAao0OpOT — KOIJja MOJAHUMAETCS MPEAMET, TO BOJIa OIYCKAETCsl.

[TpoTuBOAECICTBUE BBI3BAHO TEM, YTO U IPEIMET U BOJA
TATOTEIOT K 3eMIJIE.

[IpoTuBOCTOMT mpeaMeTy BoAa B O00bEME JaHHOIO
IpeaMera.

Kak Bugum, TAroreHue mnpeaMera IpU IIOJHOM €ro
IOTPY’)KEHUN B BOAY YMEHBLIACTCS HA BEIUYMHY TATOTECHUS
BOJIbI B 00BEME ATOTO MpEAMETA.

VYeunue BBITAIKMBaHUS BOJBl — CYIIECTBEHHOE, U €0
HUKaK HEJIb3sl UTHOPUPOBATh MPU ONPEEICHUH Beca IpeaMeTa
B BoJe. Hekoropele mpenMersl, HanpuMep HU3rOTOBJIEHHBIE U3
JIepeBa, B BOJIC HUYETO HE BECAT.

B Bo3ayxe, HaNIPOTUB, YCUIINS BBHITAJIKUBAHUSA IPEIMETOB
CPE0i HACTOJIBKO MaJIbl, YTO UX NMPAKTUUYECKU HE YUUTHIBAIOT.

[TokaxxeM 5TO Ha NIpPHUMEpPE C ONPEACICHUEM YCHIIUA
TATOTEHMSI LIKOJIbHUKA.

OnuH KyOOMETp BO3yXa TATOTEET K 3eMJIe C YCUIIMEM B
12,25 cun. O0bEM mIKONbHUKA MPUOTM3UTENBHO paBeH 0,05
kom. Takoil 00bEM BO31yXa TATOTEET K 3€MJIE C YCHIINEM

F=12,25*0,05=0,61 cx.

CpaBHUM 3TO yCWIHME C YCHUJIUEM 3E€MHOIO TITOTEHHS
mKoiapHUKa (0HO paBHO 490 cn) u yOemuMmcs B TOM, UTO €ro
MO>KHO HE YUUTHIBATh.

63. [ToBopoTHbie NBMKEHUS. Bpaiienne

IToBopoTHBIE ABMXKEHUS pacnpocTpaHeHsl B [Ipupone
O4YeHb IIUPOKO — OT MacmTaboB KOCMHUYECKHX [0
MHUKPOCKOITMYECKHUX. 3eMJIsl BpallaeTCs BOKPYT CBOEH OcCH;
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KpOME TOro OHa coBepmaeT KpyroBoi ooOmér Comnna. B
MUKpOMHUPE dQUPHBIC IAPUKH KPYKATCSI B TOPOBOM BUX]E.

Bpamenne — Hanbonee xapakTepHbIH BHJ MOBOPOTHBIX
JIBYOKCHUH.

Bpamarorcs Bajbl M IIECTEPHU BHYTPU  MaIlMH;
BpallaroTcs KoJiéca; BpallaloTCAd JIONMACTH  BEHTWIATOPA,
Bpamiaercss 0OapabaH CTUpaNbHOM MAIIMHBI; BCEr0 HE
MEePEUUCITUTb..

MHoOro BOKpYr Hac M HENOJHOMOBOPOTHBIX JBUKECHUH.
Ha Bupaxe mammHa noBopaunBaercss 4yacTuuHo. MHorpma eé
3aHOCHUT — 3TO TOXKE€ MOBOPOT. MasATHUK MEXaHUYECKUX YaCOB
COBEpIIAECT HEMOJIHOMOBOPOTHRIE KojeOanusa. Camonér B
BO3yXe MOBOPAYMBACTCSI BO BCEX HAIIPABJICHUSX: U O KYpCY,
Y BOKPYT CBOEH OCH, U 3aAUPAET HOC.

[maBHBIM NMPU3HAKOM BCEX JABUKCHH SIBISIETCS TOBOPOT.

VYcioBuem — moBopoTa  SIBISE€TCA  BO3HUKHOBEHHE
3aBOpaYMBAIOLIETO0  YCHUJIMS.  3aBOpayMBalollee  YCUIIME
co3naércs OO HATSHKEHHEM, JIMOO BHEIIHUM JaBleHUEM. Y
BEJIOCUIIEHOTO KOJIECa OHO CO3/aETCsl HATSHKEHUEM CIIUIL, a B
MNOJUIMITHUKE LIAPUKHA 3aBOPAYMBAIOTCS BHEIIHHMM JIaBJIEHUEM
HapYXHOU 000NMBI.

64. OcHoBHas (u3myeckas BeIUYHMHA —
MOBOPOT (BpalieHue)

[ToBopOT XapakTepu3yeTcst yIIIOM IOBOPOTA.

O603HauaeTcs HOBOPOT Ipeueckoit OykBo# ¢ (¢hn).

EnvaunamMun m3mepeHusi MOBOPOTa SIBISIFOTCS TPaayC U
pajuaH.

B momrom o6Gopore — 360 rpamycoB; oOo3HaueHHE
rpajayca — epao.

B ¢opmynax BeluMCIMTENbHOW (U3UKK MOBOPOT Yalle
BCETr0 YKa3blBAlOT B pajuaHax. B momHoM moBopote - 21
paauan; m () — rpeuyeckas OykBa; m = 3.14. OOo3HaueHue
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paauaHna — pao; 1 pao = 57,3 epao.

Ecnu moBopoT — paBHOMEpPHBIN, IIOJHBIA U PErYISPHO
MOBTOPSIIOIIUINACS, TO TAKOH OBOPOT — BpallleHHUE.

Bpamenune  xapaktepusyercss ~ 4uCIOM  00OpOTOB;
0003HaUeHNe YKCiIa 000POTOB — JIAaTUHCKAst OykBa M (3M).

Enuauneld ducna  o0OpOTOB  sIBISIETCS  00OPOT;
o006o3HaueHne obopora — 06.

65. IlpousBomnas (usuyeckas BeIUYMHA —
CKOpPOCTh IOBOPOTA (CKOPOCTH BPAILECHUS)

CkopocTh IOBOpPOTa T'OBOPUT O TOM — Ha Kakoil yroi
HIOBEPHYJICS MIPEIMET 33 OJJHY CEKYHY.

O06o3HauaeTcss CKOPOCTh MOBOPOTA IPeYecKoil OYKBOH @
(omera).

CKopoCTh IOBOPOTA (0 UMEET CIEAYIOILYIO 3aBUCUMOCTb
OT IIOBOPOTA ¢ U MPOAOJDKUTENBHOCTH t:

a=2.
t

Enununeil u3MepeHuss CKOPOCTHM TIOBOpOTa  SABIIAETCS
CKOp NMOBOPOTAa; 0003HAYEHUE CKOpa IIOBOPOTA — CKH.

3a OAMH CKOp IOBOpPOTa MpEAMET IOBOPAYMBAETCS Ha

OJIMH paJINaH B CEKYHIY.
Pa3zmepHOCTB CKOpa moBopoTa:

ao
c
CxopocTh (4acToTa) BpalmieHusi 0003HAYAETCs JIATHHCKOM
OykBOii N (3H).
Enununielt m3MepeHus CKOpOCTH (YacTOThI) BpallleHUs

SIBJISIETCSI 000POT B CEKYHAY; 0003HaUeHHE 000pOTa B CEKYHTY
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— o00c.
Pa3zmepHOCTH CKOPOCTH (4aCTOTHI) BpAILICHHUS:

ob6c = @.
c

B3aI/IMHBIe 3aBUCUMOCTHU CKOpOCTI/I HOBOpOTa:
=2
()

CkopocTh IOBOPOTA @ B paJiMaHax CBsI3aHA C OKPYKHOMU
CKOPOCTBIO V CIIeIYIOIIeH 3aBUCIMOCTBIO:

Q=aT™*t;

w =

Bl

N <

rae r — paguyc nmoBopora

66. IlpousBonmHas ¢u3uyeckass BEJIUYMHA —
YCKOpEHHE MOBOPOTA (ycxopeHnue
BpAaICHUS)

Ecnu moBopoT He paBHOMEPHBIH, TO OH XapaKTepU3yeTcs
CBOHMIM YCKOPCHHEM.

O6o3HavyaeTcs ycKOpeHue MoBOpOTa Ipedeckoil OykBo &
(a1ICHIION).

YckopeHHe paBHOYCKOPEHHOTO TOBOPOTa & HMEET
CIIEYIONIYI0 3aBHCHMOCTH OT CKOPOCTH IIOBOpPOTa @ W
MPOAOIDKUTENBHOCTH 1

e=2
r

Enunurieid m3MepeHus: YCKOPEHHs TMOBOPOTa SIBIISETCS
YCKOp NOBOPOTa; 0003HAYCHHE YCKOPa TIOBOPOTA — YCKII.
3a oIMH YCKOpP MOBOPOTA MPUHATO YBEIUUYECHUE CKOPOCTH
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IIOBOPOTA Ha OIVH PaJiiaH B CEKyHIY.
PasmepHOCTB yCKOpa MOBOPOTA:

ckn _ padlc _ paod
c c 2

yekn =

B cinydae BpaieHusi eIMHHIICEH H3MEPEHUS YCKOPEHUS
BpallleHUusi MOXET ObITh YCKOP BpalleHusi; 00O3HaYCHHE
YCKOpa BpalleHUsI — YCKE.

3a OomMH YCKOp BpallleHHUs TOorga MPUHHUMAETCs
YBEJIIMYEHUE CKOPOCTH (YaCTOTHI) BpAIICHHsI HA OJIMH 000pOT B
CEKyHJY.

Pa3zmepHOCTh yCKOpEHHS BpallleHUS:

coxg = 201c _ 00
Y c 2

B3anmMHbIe 3aBUCUMOCTH YCKOPEHUS TTOBOPOTA:

w=¢c*t; t=g.
g

67. IlpousBomnasi (usuyeckas BeIUYMHA —
yCHJIME TIOBOPOTA

JIto00¥i MOBOPOT MMEET LIEHTP MOBOPOTA; MHOTLJA LIEHTP
npeAcTaBiIsieT co00i 0Ch TOBOPOTA.

PaccrosiHue oT neHTpa MOBOPOTA /10 TOUKH MPUIIOKEHUS
yCUJIMSL Ha3bIBaeTCsl paguycoM moBopoTa. O6o3Hayaercs
paauyc oBopoTa JaTUHCKOM OyKBOH .

VYewine 1noBopoTa OIpenensercd Kak IPOU3BEACHUE
ycunus F Ha paanyc moBopora I.

O6o03HayaeTcs ycuine NOBOpOTa JJIATHHCKOM OykBoii M.

81



B o00o3HaueHusx ycuiaMe TMOBOPOTa  OTPAXKACTCS
CIEAYIOUIEN 3aBUCUMOCTBIO:

M =F*r.

Enununnei nsmepeHust yCuins MOBOPOTA SBJISETCS CHJIA
NOBOPOTA; 0003HAYEHUE CUJIBI [IOBOPOTA — CJIN.

3a OfHy CHly IIOBOPOTA IPUHATO YCHJIUE B OJHY CHILY,
IIPWIOKEHHOE Ha paJuyce IOBOPOTA B OJUH METP.

PasmepHOCTB ycunus oBopora:

2
UHMp UH™ Mp
—Up=—.

2 P 2
c c

cm=ci*mp =

B3anmMHuble 3aBUCUMOCTH yCUIIHS IOBOPOTA:

U —s
F—r,r i

68. IlpousBomnas ¢Qusuyeckas BeIUYMHA —
WHEPIUS TOBOPOTa

[IpeameTsl TpU MOBOPOTE C YCKOPEHHEM OKa3bIBAOT
WHEPIIMOHHOE CONPOTHUBIICHUE; OHO OIpPEICNSIeTCS HHEPIHEH
MOBOPOTA.

OO6o3HavaeTcst  WHEPUMS ~ TOBOPOTA  COYETAHHEM
JAaTUHCKUX OYKB lo.

[TopsiioK BBIYMCIICHHUS MHEPLUUHU TOBOPOTa MpeAMeTa —
cnenyromuid. [IpenMer ycioBHO pa3OWBaeTcs Ha HECKOJIBKO
4JacTei; yeM OOJIbIIE YHCIIO ITUX YACTHIl, TEM TOYHEE PACUET.
Onpenensgercss paanyc MNOBOPOTAa KaxaoW dacTuibl. Jlons
KOKIOM YacTUIBI B OOINEH WHEPIHMH IOBOPOTa MpeaMeTa
pacCUMTHIBAECTCA KakK NPOU3BEACHUE WHEPIUU OTAEIbHOMN
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YacTHIIBI Ha KBaJpar e€ paauyca MoBopoTa.

st Toro, 4To0OBl ONMPENENUTh HHEPLHIO TOBOPOTA BCETO
npeaMeTa, Hy>KHO IPOCYMMHUPOBATh BCE JIOJIH.

WNueprusi moBopoTa MpOCTHIX MO (opMe MpeaMeToB
UMEET CIIEAYIOUINE 3aBUCUMOCTH:

BaJ:

rae | — uHepuwms Bajia; I — paauyc Baia;

TOHKas TpyOa:
I, =1*r?;

mrap:

2

l,=0,41*r".

Enununeir u3aMepeHusi MHEPLUUU TTOBOPOTA SIBISICTCS UH
noseopoma; 0603HaYCHNE MHA TTIOBOPOTA — UHH.

3a oMH WH MOBOPOTA TPUHSATA WHEPIHUS B OIUH HH C

paarycoM IOBOPOTA B OJJUH METP Pa3MEPHBIil.
Pa3mepHOCTH HHEPLIMH [TOBOPOTA:!

unn = un™* mp” .

VYeunue moBopora M CBsi3ZaHO ¢ MHEpLUENH MMOBOPOTA
npeamera lo, M ero yckopeHHeM TMOBOpOTa & Cleayrolen
3aBHCUMOCTBIO:

M =1 *c.

OTa 3aBHCUMOCTb HMECT TaKOH IKe BUJ, KaK W IIpU
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npsMoJinHeHOM nBwkeHun: F = I*a, rne F — ycunue; | —
WHEPIHUS MIPEIMETa; & — YCKOPEHHE MPEMETA.
B3auMHEBIE 3aBUCUMOCTH:

69. HHepunOHHOE  CONPOTUBIEHUE  MPHU
BpallleHUU

Jnsg  Toro, 4YroOBl 3acTaBUTh KaXAYyK  YacTHUILY
BpALIAIOIErocsl NpeAMeTa 3aBOpavynBaTh, HY’)KHO €€ MOTAHYTh
CO CTOPOHBI LIEHTPA BpallleHUsI WJIM HAJIaBUTh CHAPYXKH; NHAUE
BCE YaCTHILIbI JBUTAIHMCH OBl MO IPSMOH.

Yewnne HarskeHust (WM BHEHIHEro jasieHusi) F
Ipeo/10JeBaeT MHEPLIMOHHOE conpoTuBiIeHue R.

WNuepunoHHOE cONpoTUBIEHNHE R yacTUIlbl 3aBUCUT OT €€
uHepuuH |, paguyca nmoBopoTta ' U 4acTOThl BpALIEHUs ; 3T
3aBUCHUMOCTb UMEET CIEAYIOLINI BUI:

R=1*r*z".

DTy 3aBHCHMOCTh MOYXHO BBIPA3UTh 4YepPe3 OKPYKHYIO
CKOPOCTH V. 3Has1, uTo @ = V/I, IOIy4Ium

| *r*y? | *y?
R=— =2 1|
r r

NHepumoHHOE CONPOTHBIIEHHUE IPU BBICOKOM CKOPOCTH

BpallleHUs JOCTHraeT OOJIbIIMX 3HAYeHUH W MOXKET CTaTh
NPUYMHON pa3pylIeHUs BpaIIAIOIIErocs mpeaMeTa.
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70. IlpousBomnas (usuyeckas BeJIUYMHA —
SHEPrHUs BpaIlEHUs

OHeprus BpaieHus E, Berancisercs no gpopmymne

rae lo — MHepuMs MOBOPOTA BPALIAIOIIErOCs MpPeAMEeTa; @ —
CKOpPOCTb BpallleHUs B paJuaHax B CEKyHY.

Takyro 3Hepruto HeoOX0IUMO 3aTPATUTh AJIS TOTO, YTOOBI
PacKpyTUTh IPEIMET /10 YKa3aHHOW CKOPOCTH BpalleHMs. JTa
K€ DHEprus BBIIEIACTCS IPU OCTAHOBKE BpAaIAIOLIErocs
IpeaMera.

EnvHunell n3MepeHus SHEpruM BpalllEHUs SIBIAETCS Ta
e €IMHUIA, YTO MCIONB3YETCs Ui U3MEPEHUs JIIOOBIX GopM
JIBI)KEHUS], TOECTh ABMIK C 0003HAUEHUEM 04C.

B ycnoBusax BpamieHus 3a INOJOBUHY OJHOTO JIBHKA
[IPUHUMAETCS DHEPIUs BpalleHUsA IpeAMeTa ¢ OIHUM HHOM
IIOBOPOTA IIPU CKOPOCTH BPAILLEHHUS B OAVH PaJvaH B CEKYHIY.

Pa3smepHOCTh DHEpruM BpallleHUs — Takas K€, KaK U Y
OOBIYHOM PHEPTUU ABMXKEHUN:

2 * 2
s 2,Ppad”  un*mn
01 = U™ mn >

- 2
C C

BzamMuabIe 3aBHCHMOCTH OHCPIUH BpalllCHUA:

|,=25. &= J2ETT, .

(22
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71. Konebanus

Yro Takoe KkoimebaHuUs — TOHATHO BCEM; 3TO0 —
NOBTOpSIIOIIMECS  JABW)KEHUA — Tyga-croja. OJT0 — W
packaduBarolMecs I10J HAlopoM BeTpa BETKU JAepeBa, U
NoJOCHIAlIMiCs Ha BeTpy Quar, W Kavaloluiics Tyaa-ciona
MasITHUK, U OpeH4amas crpyHa. O4eHb MHOTO BCEBO3MOXKHBIX
Koje0aHWii — HE3PUMBIX HaMH, HampuMep KoieOaHus
TOJIOCOBBIX CBSI30K M KOJIOKOJIA, TEIUIOBbIE —KoyieOaHUs
XUMDJIEMEHTOB, JIBUKEHMSI BHEpEN-HA3al DIEKTPOHOB 11O
IPOBOAAM.

Konebanuss mpencTaBistor coOod emé ofuH, Kpome
HOCTYIATEIbHOIO U BPallaTeIbHOTO, BU JBH)KEHHH.

OCHOBHBIMH  yCJIOBUSIMH BO3HHKHOBEHHS KOJICOaHHIA
SBJISIFOTCSI HAJTMYME HHEPLIUOHHOCTHU U YIIPYTOCTH.

HeBo3moxxHo ~ mpeacraBuTh  cebe  COOCTBEHHBIC
Koje0aHMsl HEBECOMOI'O INTHYbEro Iepa WM CICIUIEHHBIX W3
tacTuiInHa Guryp.

KonebGanust xapakTepusyloTCsli pa3MaxoM U YacTOTOM
(unu mepuozIoM), a Takke ¢azoil.

Pa3zmax m3mepsiercs B MeTpax myTH. [lonoBuHa pasmaxa
HAa3bIBACTCS aMILIUTYIOM.

Yactota KkojeOaHM M MPONOKUTEIBHOCTh OJHOTO
KoJie0aHus (Mepro) SBISIFOTCS €II€ OAHUMHU MPOU3BOAHBIMU
(GU3NUECKUMU BETUYUHAMH.

®a3a ABIsIETCSI OCHOBHOW (PU3MUECKOM BETUUMHOM.

72. TlpousBomnas (usuyeckas BeIUYMHA —
MPOJOKUTEIBHOCTh ~ OJHOTO  KOJeOaHMsI

(mepuon)
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[TpoaoMmKUTETLHOCTS OJHOTO KOJEOAHHS OMPECIISIeTCs
nyTéM JeleHus oOLel NPOJOKUTENBHOCTH KoleOaHui Ha
YHCIIO KOJIEOaHUH.

O6o3HagaeTcss MPOJOHKUTEILHOCTh OJHOTO KoJeOaHus
JATHHCKOM OykBOM T.

B ¢usuke mTPOAOIKUTENEHOCTh OIHOTO KoJieOaHUs
0OBIYHO HA3BIBACTCS MIEPHOAOM KOJICOAHUH.

B o00o03HaueHUsSX 3aBHCHUMOCTH MPOJOKUTEIHHOCTH
omHoro konebanuwst T  oT oOmed NpoaoDKUTENIbHOCTH t |
Yyyucia KojaeOaHuii M UMeeT CISAYIOIIHA BU/;

r=2L,
m

Enunnneit wu3mMepeHus NPOLOJDKUTEIBHOCTH  OJHOIO
Koje0aHusl sBISETCA CEKyHJa KoJieOaHus; 3a OAHY CEKyHAY
KoJIeOaH!s COBEPIIAETCS OHO KojieOaHue.

[Tpu u3mepenun koneOaHUM, MPOUCXOASAIIUX C BBICOKOM
YaCTOTOM, IOJIB3YIOTCS JOJBHBIMH CEKyHIaMM. Tak Iepuof
Koje0aHUsl TOJOCOBBIX  CBSI30K MOXKET HU3MEpAThCS B

MUJUTUCEKYH/IaX KOJICOaHMIA.
Pa3MepHOCTh MPOIOIKUTEIIEHOCTH OJHOTO KOJICOAHUS:

c
¢ (konebanusn) = —
KONl

A€ KOl — KOJIMYECTBO KOJIeOaHUI.

B3anmMHbIe 3aBUCUMOCTH TIEpHOa KOJICOAHMIA:

t=T*m; mzl.
T
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73. IlpousBomnas (usuyeckas BeJIUYMHA —
4acToTa KoJeOaHuit

Yacrora koneOaHuil onpenenserca MNYTEM JEIEHUS
oOmero yncia koyebaHuid Ha MPOAOKUTEIIBHOCTh BCEX ATHX
KOJICOAHUH.

O06o3HavaeTcst yacTota KojeOaHWil rpedeckoil OyKBOW v
(H10).

B 0003HaueHUSAX 3aBUCHMOCTbH YaCTOTHI KOJICOAHHI V OT
KOJTMYeCcTBa KoJNeOaHuid M W TPONOIIKUTEILHOCTH OSTHUX
KoJieOaHui t UMeeT CIeNyIOIIHi BUI:

v=12
t

Enuauield M3MepeHus: 4acTOThl KOJCOAHWU SIBIISCTCS
KoJ1e0aH; 0003HaueHne KoebaHa — Ko.

3a omMH KoyeOaH TPHHUMASTCS Takas 4YacToTa, Korja
OJTHO KoJIeOaHHEe COBEPIIIAETCS 3a OJIHY CEKYH]TY.

[Tpu u3Mepenun KoneOaHUM, TPOUCXOJAIINX C BBICOKOU
4acTOTOM, MONB3YIOTCS KpaTHBIMU KoneOaHamu. Tak dactora
KOJIEOAHUW  TOJIOCOBBIX  CBSI30K MOXKET HU3MEPATHCS B
KHJIOKOJIeOaHax.

Pa3mepHOCTB 4aCTOTHI KOJICOAHUIA:

Ko/
KO = ——.
c

BzauMHbIe 3aBUCHMOCTH YaCTOThI KOJICOAHHIA:

m
t=—: m=v*t.
1%
Yacrora xonebaHuil v CBsI3aHA C MPOJOIKUTEIHHOCTHIO

oJHOTO Konebanus T oOpaTHOl 3aBUCUMOCTHIO:
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b=l
T

B ¢wusuke ovyeHbp YACTO HCIONB3YETCS TaK Ha3bIBaeMasi
paauaHHash ~ dYactoTa KojieOaHui; e€ emé  Ha3bIBalOT
LUKJIMYECKOM; OHA YKAa3bIBAETCS B paJraHax.

O06o3HavaeTcs paldaHHasi 9acToTa KoJieOaHUH IpedecKoi
OykBoii o (omera).

CBs3p paiMaHHOM YacTOTHI KOJIeOAHWUH @ C OOBIYHOU
4acTOTOM v — creayromas: w = 2z * v .

74. IlpousBomnas (usuyeckas BeIUYMHA —
MOJIOXKEHHUE KoJieOuotierocs: oobekTa (¢aza)

®da3a yka3pIBaeT Ha MOJIOKEHHE KoJIeOIromerocs 0obexTa
B ONpeIeTIEHHBIE MOMEHTHI KOJICOaHMUSI.

PackaunBaromuiicss BIpaBO-BJIEBO MAasTHUK B KaKOH-TO
ONpeNeaEHHBII MOMEHT MOXET HaXOJUThCA IMOCEPEIUHE
CBOETr0 X0J1a, B KpaifHel TOUKe CrpaBa, B KpailHel Touke cieBa
U B JIOOOM TMOJOXKEHUU MEXKAY ITUMH KpPAaWHUMU TOUYKAMH.
[TpruéM B KaxJOW TOUKE TMOJOKEHUS MasTHHUKAa To daze
MOXKHO CYIHUTh — B KAKyI0 CTOPOHY JIBUXKETCS OH.

3a Hynb (a3bl OOBIYHO MPUHUMAIOT CPETHEE TOJIOKECHHE
KOJICONTIOIIETOCST OOBEKTa MPU JABUKEHHUH B OIHOM KAKOM-TO
HaNpaBIeHUH; Y MasiTHUKA, HAalIpUMeEp, BIPABO.

O6o3Havaercs (asza rpedeckoit OykBoil ¢ (pu).

B o00o3HaueHusx monoxkeHue KojeOmromerocs oObekTa
(aza) ¢ uMeeT ciaenyIoIyI0 3aBUCUMOCTb:

p=ad*t,
rae @ - paavaHHas yactora KojeOaHmii; t  —
IPOJOJDKUTENIFHOCTh OT Havaia OTCUYETa.
Enununeii uamepenus ¢asol sBasieTcs paguan (asbl.
3a omuH pagmaH (a3pl TPUHUMAETCS OTKIOHEHHE
KoJieOuolerocss 00beKTa Ha OJUH paJuaH NpU YCIOBHH, UTO
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MTOJTHBIN MEPUOJT COCTABIISIET 27 pajJiiaH.
PasmepnocTs (aser — paguan.
B3anMHbIe 3aBHCUMOCTH (a3bl:

w=£; tzﬂ

t T

75. Bunsl kosieOanui

KoneGanust MOXHO pa3feinuTb Ha CBOOOAHBIE H
BBIHYXJICHHBIE; CBOOOJIHBIE CO3/IAIOTCS TOJIBKO YIPYTrOCThIO U
WHEpIMEH, a BEIHYXJICHHBIC MOATAIKUBAIOTCS EPHUOANIECKUM
BHEIIHUM BozfeiicTBueM. KonebaHust CTpyHBI TUTapbl —

CBOOOIHBIE, a Yy CKPUIKH —  BBIHYKJICHHbBIC, OHH
HOJICPKUBAFOTCS] CMBIYKOM.
KoneGanwus OBIBAIOT rapMOHHYECKHE u

HerapMoHuyeckue. KonebGaHus TOH Jke CTPyHBI THTapbhl —
rapMOHUYECKHE; UX (OpMa OINpPENeNsIeTCs, OIATh Ke, TOIBKO
YIPYrOCTbIO M MHEPLUEH, a Yy CKpPUIKU — HErapMOHMYECKUE,
TaK Kak ux (opma onpenensercss opMoil rpeOEHKH CMBIYKa.

Beinenum cpeau Oomnbioro pazHoodpasus KonebaHui Te,
KOTOpbIE MOXHO ObUIO OBl CBSI3aTh C TAKUMHU OOBEKTAMHM, Kak
JUIMHHasE TpyOa. 3akpenuM KOHIbI TPyObl W MpOrHEéM €€ B
npenenax ynpyroctu nocepenune. Ecnu nmporu® ocBoOOIUTS.
TpyOa Oyner coBepiiarh kojaeOaHus Mog00HO cTpyHe. Ha3oBéM
9T KojeOaHus CTPYHHbIMM. OHHM — HHU3KOYACTOTHBIE; HX
BUJHO Harvas.

[To TpyGe MOXHO yZapuTh MOJOTKOM, W TOTJa OHa
HayHET TyAeTh. Yiap MOJIOTKAa BBI30BET KojeOaHHs Kopiyca
TPYObl — €€ 000JI0YKU. DTHU KosueOaHUsI — HE 3pUMBI, HO 3BYK,
CO3J1aBaeMbIil MU, XOpOIIO cibleH; TpyOa rynut. [lonoOHbIe
KoJeOaHWsI COBEpIIAeT  KOpIyc KoJjokona. Ha3oBéM o1m
Koje0aHusi 000JI04KOBbIMHU. VX YacToTa 3HAaYMTENBHO BBIIIE
YacTOTHI CTPYHHBIX KOJICOaHHH.

MONOTKOM MOXHO YIapuTh emE U B TOpel TpyObl, U
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YCHBIIMIMM ~ BBICOKMH 3BYK — 3BOH. OH mOpoXIaercs
HE3pUMBIMH KoNieOaHusiMu Topria. HazoBéMm 3Tu koneOaHus
TOpHOBbIMH. YacToTa 3THX KoJeOaHWIl 3HAUYUTEIHHO BBIIIE
Jlaxe 000JI0UYKOBBIX.

76. BoaHEI

BonHb! sBIAIOTCSA €111€ OTHUM BUJIOM JABHIKECHHH.

Hamre mpencraBnenne o BOHAX CBSA3BIBACTCS OOBIYHO C
BOJIHAMU Ha BOJIE: €CJIM OpPOCUTh KaMEHb Ha CIIOKOMHYIO IV1a]b
BOJbI, TO OT MECTa MajJeHUs MOOETryT KpyroBbie BONHBL KTO
ObIBAJI HA MOpE, TOT BHUJEJI MOPCKHE BOJIHBI — OHH HaMHOTO
3peuILHEN, 0COOEHHO B IITOPM.

BosHbl MOXHO BbI3BaTh Ha JJIMHHON HAaTSHYTOW BEpEBKE,
€CJIM pacKauuBaTh CBOOOHBIN KOHEII.

He3pumbiMM BOHAMM SIBJSIFOTCSL 3BYK M CBET. 3BYK
pacrpocTpaHseTcsi B BO3IyXe, a CBET — B apupe.

BonHbl MOXHO cuMTarh OJHON M3 PAa3sHOBUAHOCTEH
kosie0anuii. OT KoyeO0aHUI OHM OTIUYAIOTCS TEM, YTO HE CTOST
Ha MecTe, a OeryT.

C xonebGaHUsAMHU BOJHBI CBSI3aHBI €€ M TEM, YTO YaIle
BCEr0 OHM MOPOXKJIAIOTCS MMEHHO KoineOaHusMu. BomHbl Ha
BOJIE MOXKHO packayaTb ONYIIEHHOM B He€ pyKoil. 3ByK
HOPOXKJIAETCs, B YaCTHOCTH, KOJeOAHUSIMU HAIIMX TOJIOCOBBIX
cBs30K. CBET TMOpOXKAAETCS CTPYHHBIMH  KOJEOAHHSIMU
XUM3JIEMEHTOB.

He Bcskoe konmebGanue crocoOHO co3mark BosiHy. Ecnum
packauMBaTb  BBEpPX-BHM3  CBOOOJAHBIM  KOHEI| JUIMHHOW
HAaTSHYTOW BEpPEBKHM, TO MOXKHO 3aMETHTh, YTO BOJHBI
HaYMHAIOT OeXaTh 1O BepEBKE TOJBKO TOrNA, KOIza
packaunBaHWEe — JOCTarO4HO »HHepruyHoe. [lpm crmadpIx
pacKauMBaHUSIX BOJIHBI HE OETYT.

BomHBI MOTYT pacrpocTpaHAThCS (PPOHTOM HITH JTYHOM.
Ha BonmHOW mmagM OHU — KpYroBBIE; B BO3AYyXE — LIMPOKHM
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bportomM, a B 3pupe Moryr OBITh U (HpOHTAIBHBIC
(paavoOBOJIHBI) U JIy4eBbIE (CBET).

CKOpOCTh pacnpoCTpaHEHHUsS BOJH 3aBUCUT OT TOH
Cpelpl, B KOTOPOM OHM pacHpOCTPAHAIOTCS: YEM IUIOTHEE
cpena, TeM CKOPOCTb BBIIIIE.

B Bo3myxe 3ByK pacnpoCTpaHsSeTcs OTHOCHUTEIbHO
meaneHHo. [lociae mpockakuBaHUS MOJHUU I'POM, BBI3BAaHHBIN
OTOM MOJIHMEH, JTOXOIUT J0 HAC 4epe3 HECKOJIBKO CeKyHI. B
BOJIE TOT K€ 3BYK pacrpocTpansercs B 4,5 paza ObicTpee, a no
cTajapHOM TpyOe naxe B 18 pa3 OpicTpee.

Odup HaMHOrO, HAMHOTO TUIOTHEE CaMOMl CTad, W
MOTOMY CBET pacHpoOCTpaHseTcs B HEM C YIMBHUTEIHHO
BBICOKOH CKOpOCTBIO: 3a OAHY CEKyHIy OH mpoberaer
paccrosinue B 300000 KujioMeTpoB.

77. IlpousBonmHast ¢u3uyeckass BEJIUYMHA —
JUTHA BOJTHBI

BonHbel XapakTepusyroTcs 4YacTOTOM  KojeOaHMM v,
amMmunTynod A (amMIuiMTysia — HOJOBHMHA BBICOTHI BOJIHBI) U
nepuoioM T, CKOPOCTBIO PACHIPOCTPAHEHHS V U ITTMHOM BOJIHBI.

JlniHa BOJNHBI SBISETCS MPOU3BONHON  (U3NUYECKOU
BEJINYMHON M ompenensercss MyTéM JeleHHsl CKOpOCcTH V  Ha
4acToTy V.

OO6o3HauaeTcs JUIMHA BOJHBI TIpedeckol OykBoil A
(mamOma).

B o00o3HaueHusx oOHa  OTpaxaercs  CleAyroulen
3aBUCHMOCTBIO:

1=
v

Enunureid m3MepeHuss JJIHHBI BOJHBI SIBISECTCS METP
nyTH (mn).
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ITonnoi PaSMCPHOCTbIO IJIMHBI BOJIHBI SABJISACTCA

mnlc  mnlc  mn

mn (80nmbl) = = = :
K6 xonlc «kon

BzanmHBIE 3aBHCHMOCTH JJINHBI BOJIHBI:

\'
V=A*v, v=—.

Hnuny BOJIHBI MOXKHO BBIPA3UTH yepes
MIPOAOJDKUTENIBHOCTE OHOTO KojieOaHus (uepes3 mepuon):

A=V*T .

78. Ilonepeuynsie ¥ NPOAOIBHBIE BOIHBI

BonHbl MOXHO pa3nuyarh MO pa3HbBIM MPU3HAKAM.
OnHUM TakUM MPU3HAKOM MOXET ObITh BHJ KojleOaHUH
MCTOYHMKA 3TUX BOJIH, HAIIpUMEpP CTPYHHBIE, 000JIOUKOBBIE HIIN
TOPLOBBIE. 3a APYrol NpHU3HAK MOXKHO HPHUHATH Cpedy, B
KOTOPOMl OHM pacHpOCTPAHSIOTCS, HalpUMEpP BO3IYIIHBIE,
BOJISIHBIE UJIU TBEPAOTEIbHBIE.

Emé onHMM mNpu3HAKOM pa3iudusl BOJH  SBISETCS
HampaBlieHHe  KojeOaHWl  cpeapl: OHH  MOTYT  OBITh
MOTIEPEYHBIMU WU MPOJIOJIBHBIMH.

[Toriepeunble BOMHBI — TakHWe, Y KOTOPHIX KojeOaHMS
MPOUCXOJAT HEePIEHIUKYISIPHO HaIpaBJIEHUIO
pacrpocTpaHeHusi  caMuX  BOjaH. Y  Oerymied 1o
TOPU30HTAJIBHOM  MOBEPXHOCTH  BOABI  BOJHBI  YaCTHUIIBI
KOJIEOJIIOTCS BEPTUKAJIbHO. Takod >k€ BHMJ MMEIOT BOJIHBI,
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Oerympe 1o HATIHYTOW BepEBKE. DTH TOMEPEYHBIC BOJHBI —
3pUMBIE.

CBer — Toke MoIepeyHbIe BOJIHBL, OHU OEryT 1Mo Apupy.

He cronp HamisiaHbl MpPONOJIBHBIE BOMHBL Y HHX
HampaBjeHUe KoJeOaHul Cpeibl COBMATAeT C HalpaBICHUEM
JBUKEHUSI CAMHUX BOJIH.

Takumu BOJTHAMHU SIBIISIIOTCS, B YACTHOCTH, BOJIHBI 3ByKa.

UtoObl Jlerdye MpeAcTaBUTh  IPOAOJBHBIE  BOJIHBI,
BOCIIOJIb3yeMCSl UIMHHOM BUTOM mpyxkuHOH. Eciam pesko
HAJaBUTh HA TOpPEL JTOM MPYXHUHBI, MO HEH MOOEKUT
VIUIOTHEHHE BUTKOB. [Ilpm BHUMATEIBHOM PpPacCMOTPEHUH
MO’KHO 3aMETUTh, KaK 3a 30HOI OeryIero yrioTHEHUs CIeayeT
30Ha pa3pexKEeHUs.

Kaxaplii BUTOK MPYKHHBI COBEPIIACT JABHKEHUE BIIEPE-
Hazaj. CHayayma OH cMmewlaercss BHepéln, NpUOIMKaAsACh K
cocelHEMYy TNepeJHeMy BHUTKYy M cO3[aBasi TaKUM 00pa3zom
YIUIOTHEHHE. 3aTeéM OH BO3BpAalllaeTCsl Ha3al U OTCTAET OT TOro
BUTKAa — BOBHUKAET Pa3peiKeHHeE.

To ke camoe NPOMUCXOIUT C BO3IYXOM, IO KOTOPOMY
Oe’)KUT 3ByKOBas BONHA. BHawanme w4yacTuibl Bo3ayxa
OTKJIOHSIFOTCSL BIEPE]] 1O XOYy BOJIHBI U CO3JAIOT YIUIOTHEHHE,
a MOTOM BO3BpAILLAIOTCS Ha3al, W MEepel HUMHU TMOSBISAETCA
paspexxeHue.

[Tomiepeunbie BOTHBI UMEIOT TUIOCKOCTHh KOJEOaHUM; OHA
oOpasyeTcsi HampaBlEHUEM pPACIPOCTPAHEHUsS BOJHBI U
HarpaBJIeHUEM KoJIeOaHHi YacTUIl CaMOU BOJIHBI.

Y 1po10SIbHBIX BOJTH TUIOCKOCTH KOJIEOAHUHN HET.

79. OTpaxeHue BOJIH

HekoTopsie MOBEPXHOCTH OTPaKArOT BOJIHBI.

Tak cTeHbl OOJIBIIOrO 3MaHUS OTPAXKAIOT 3BYK, U MBI
CJIBILLIUM 3XO0. 3€pKaJI0 OTPAKAET CBET.

OTpaxkeHHuE BOJIH  XapaKTepU3yeTcs  CIEAYIOIHUMU
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¢bu3NYECKUMHU BETMUYNHAMH.

VYron mnageHus BOJHBI — YIOJI MEXAY HAaIlpaBICHUEM
Najaroled BOJHbI UM IEPHEHIUKYIAPOM K  IJIOCKOCTH
OTpaXCHUs B TOUKE IMa/ICHUS.

VYron oTpakeHusi BOJHBI — Yrojl MEXIy HalpaBICHUEM
OTPaKEHHOM BOJIHBI U TEM K€ NIEPIEHIUKYIAPOM.

[110cKkOCTh OTpakeHHUs — IUIOCKOCTb, OOpa3oBaHHAas
HaIIPaBJICHUEM [1aIAF0LIEN BOJHBI U MEPIICHINKYIISPOM B TOUKE
NaJCHUsl.

®daza magaromield BOJHBI — (pasa mamaromiei BONHBI B
TOYKE NAJCHUS.

®daza oTpakEHHOM BOJIHBI — (Da3a OTPaKEHHOW BOJIHBI B
TOM K€ TOYKE MaJCHUS.

[lonepeuHble BOIHBI XapaKTEPU3YIOTCS JTONOJHUTEIBHO
CJIEYIOIMMH BEJIMYUHAMU.

[TnockocTh Ko€OaHWT — IIOCKOCTh, OOpa3oOBaHHAas
HaIpaBJICHUEM BOJIHBI U HAIpPaBJICHUEM KoJieOaHWM 4acTull B
3TOI BOJIHE.

[lepexoc mIOCKOCTH KOJI€OAHUM TIMa/IalOIICH BOJIHBI
yroll B paJdaHax MeXAy IUIOCKOCTbIO OTpPaXEHHUs |
IUIOCKOCTBIO KOJIe0aHuH Maiaroleil BOJIHBI.

[Tepexoc miockoCTH KojeOaHMM OTpakEHHOM BOJIHBI —
yroJl B pajJdaHax MeEXIy IUIOCKOCTBIO OTpPaXeHUs U
IUIOCKOCTBIO KOJleOaHUH OTpaKEHHOM BOJIHBL.

OTpakeHUE BOJIH  XapaKTepU3yeTcs  CIEAYIOIHUMU
3aBUCUMOCTSIMH.

Yron nageHus BOJHBI PABEH YITIy OTPAKECHHUSL.

Hamnpasienne oTpax€HHOW BOJIHBI JIEKHUT B INIOCKOCTH
OTPaKEHUS.

®a3a OTpaXEHHOW BOJIHBI CIBUIAETCA HA T paguaH IO
OTHOIICHHUIO K (pa3e maaronieil BOJIHBI.

Eciu orpaxkaromas MOBEPXHOCTh MPOTUOAETCS TMOJ
yoapoM Tajammieid Ha He€ MpOAOJAbHOW  BOJIHBIL, TO
YBEJIMYUBAETCS IJTMHA BOJTHBI HA BETMYHHY MPOTHOa.

VY monepedHbIX BOJH MEPEKOC IJIOCKOCTH KojeOaHui
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OTpaXEHHOM BOJIHBI PaBEH 2T MHHYC MEPEKOC IUIOCKOCTH
KoJIeOaHUI TTAAArOIIeH BOJIHBI.

80. Hanoxxenue BoH

BonHbl,  co3maBaeéMmble  pa3HBIMM  MCTOYHHKAaMU,
PacIpoOCTPAHAIOTCS B CPEAE HE3aBUCUMO APYT OT Apyra.

[Ipy HamoXEHWU BOJH OTKJIOHEHMs KOJEOIIOLIMXCS
YaCTUL[ JTUX BOJIH B  KaXJOW KOHKPETHOM  TOYKE
CKJIa/IBIBAIOTCSI.

Ecnu OTKIOHEHMS pa3HbIX BOJH B KOHKPETHOW TOYKE
UMENU OJHO HalpaBleHue, TO oO0llee OTKIOHEHUWE YacTHll B
JTOU TOYKE PAaBHO CYMME OTKJIOHEHM, TOECTh YBEINYNBACTCS.

Ecin OTKIOHEHHS pa3HBIX BOJH B KOHKPETHOW TOYKE
UMEIU  [POTHBOIOJIOKHOE  HalpaBleHHe, TO  oOliee
OTKJIOHEHME 4YacTULl B OTOM TOYKE PaBHO PAa3HOCTHU
OTKJIOHEHHMH, TOecTb yMeHblaeTcs. OOmiee OTKIOHEHHE
YacTHUIL OT JBYX OAMHAKOBBIX BOJIH B 3TOM CJIy4ac PaBHO HYIIIO.

81. BomoBopot. D¢dupoBopoT

Kro wabmroman 3a BOJOM, yXOAsIIEW W3 BaHHBI 4epe3
CJIIMBHOE OTBEpPCTHE, TOT HE MOI HE OOpaTuTh BHUMAaHHE HA
BO3HUKAIOLIMI MPU 3TOM BOIOBOpOT. Boma mpubmmkaercs K
OTBEPCTHIO MO CIHMPAIHM; 3TO XOPOIIO BUAHO MO JABH)KEHUIO
IUIABAIOILETO KJI04YKa OyMaru.

[ToBepXHOCTH BOJJOBOPOTA MPOTHOAETCs B BHI€ BOPOHKH.

Hanpasnenue BpamieHus BoqoBOpoTa — ciyyaiHoe. Ero
MOXXHO H3MEHHTh Ha OoOpaTHOe MYyTEM 3aKpY4YMBaHUS BOJBI
CBOEH pyKOil.

Yem Oospllle CIMBHOE OTBEPCTHE (YEM BBIIIE CKOPOCTb
yTeKaHus), TEM HHEpruuyHee BOAOBOPOT U TeM IVIyOXKe €ro
IIOBEPXHOCTHAsl BOPOHKA.
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[TonoOHBIE ABMKEHUSI MOTYT BO3HUKATh M B Bo3myxe. Ha
OBUIBHBIX ~ IIPOM3BOACTBAX  MCIOJBb3YIOT  CIIELUAJIbHBIE
YCTAaHOBKHM (MX Ha3bIBAIOT LHUKIOHAMH), B KOTOPBIX BO3AYX
3aKpy4YMBAETCS 10 CIUPATN U TaKUM OO0Pa3oM OYHILNAETCS OT
LY.

[leHTpOCTpEMUTENBHBIE JIBHKEHUS TEKYYHUX Cpell I10
CXOJsIIIeHCs CIIUPaIU SBJSIOTCS €lI€ OTHUM BUJOM JBUKCHUI;
Ha30BEM MX CPEIOBOPOTAMH.

K Takomy e BUIY JBUKEHHH OTHOCSTCS KOCMUYECKHE
3(UPOBOPOTHI, CYIIECTBYIOLIUE BOKPYT TUIAHET U 3BE3.

BryTpu mnaner u, Tem Oonee, 3BE3M UAET MOCTOSHHBIN
pacmag ~ HEYCTOWYHMBBIX  XHMAJIEMEHTOB;  IPU  3TOM
BBICBOOOXAETCS UX BHYTPEHHAS aOCONIOTHAsl MycToTa. JTa
MyCTOTA 3aIOJIHSAETCS CTEKAIOIIMM CO BCEX CTOPOH I(PHUPOM.
LleHTpOoCTpeMHUTENbHBIE ABIKEHHS 3pUpa HMET (GopMy
IJIOCKOTO 3(hUPOBOPOTA.

VY kocMudeckux 0ObEKTOB (y IJIAHET U 3BE3M) MIIOCKOCTh
3(UPOBOPOTA HA3BIBAETCS HIKBATOPUAIBHOM IIIOCKOCTHIO.

D¢upoBoporsl CoHIIA U BCEX €ro IJIaHET UMEIOT O/HY,
0O0IIYIO MJIOCKOCThH BpaIllEHUSI.

D(uUpOBOPOTHI IJIAHET KPYKaTcs B 0OIEM XOpOBOJE B
sa¢upoBopore ConHia.

Kak »3¢upoBOpoT OTIAENbHON MIaHEThl COOTHOCHUTCS C
spupoBoporom ConHIIa — MOXHO T[0Ka3aTb Ha HpUMeEpe
BOJIOBOPOTOB.

Bo3pMéM 00mb1110# 3am0HEHHBIN BOIOM KPYIJIbIN YaH co
CIIMBHBIM OTBEPCTHEM B LIEHTPE HULIA.

VTekaromas ©3 4YaHa Boxa oOpa3yeT BOJOBOPOT.
OnycTiM Ha MOBEPXHOCTh BOJIBI MOIMJIABOK C OTCACBIBAIOIIUM
nutaHroM. Bokpyr momiaBka BO3HHUKHET CBOM HEOOJbIION
BO/1I0BOPOT. OH Oy/IeT XOIUTH 1O KPYT'y OCHOBHOTO BOIOBOPOTA
YaHa.

[TpubMM3UTENBHO TaKXe BBIVISLAUT A(UPOBOPOT HAIIEH
3emiu B motoke CosiHeyHOro 3¢GupoBOpoTa U 3(HUPOBOPOT
Jlyns! B motoke 3emMmHOTO 3(prpoBOpOTA.
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CBomHas TaOnMIa PacCMOTPEHHBIX  (PU3HUYECKHUX
BCIIMYMH
dusnyeckaga | O0o3HaueHUE Enunuia nsmepenus
BEJINYMHA u 3aBUCUMOCTh | Ha3Banme | OGo3HaueHue
u
pa3MepHOCTh
OcHoOBHBIE (PU3NYECKHUE BEIINIHHBI
JInHelHbIit L b h o MeTp Mp
pasmep pa3MepHBbIi
I1yTh S METp IIYTU | Mn
WNuepuus | VH uH
IIponoimkure | t CEeKyHJa c
JHHOCTh
IToBopor o, (M) rpanyc, 2pao,
(BpareHue) paauas, pao,
(06opoT) 00
[IpousBoaHbIe PHU3NUECKHE BETUIUHBI
ITnomans S=1*b KBaMeTp KM = Mp2
O0BéM V = I*b*h KyOoMeTp KM = mp°
pa3MepHBII pa3MepHBIN
O6BéM g=3S*s KyOoMeTp KM = mp”*mn
SHEPreTH. SHEPreTHy.
[norwoers | ) — 1z HH I
WHEPINH 14 mp’
Ckopoctb v=S CKOD cx= M
t c
Yckopenue a= V=V, | yckop yex = M_;l
t
VYennue F=I1*a cuia un™* mn
cn = =z
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VnenpHOE p= F yIJ1aB 5 UH™ mn
30 =
JaBIICHAE \) * up?
YkioH Py~ P, | yKIOH _un*mn
YAEJIBHOTO U h VKA * up?®
JaBJICHUS
DHeprus E=F%*s JIBHK un™* un’
JBUKEHUN E=p*g 0o = e
E_ | *v?
2
OHEPruyHoO | A7 — E MOIIIHOCTh U™ un?
CTh t Mug = 3
Temmepary T E TepM mn’
= m =
pa k* 1| 2
CxopocTth P CKOp CKn = pao
II0BOPOTA @= t IIOBOPOTA ¢
(spamerns) | m e = 90
t C
Yckopenue | - @ YCKOD yexn = pa;)
MOBOPOTA t MOBOPOTA c
(BpareHus) _n (BpareHws) 06
&= = CK8 = —
t Y 2
Veunue M =F*r chIIa _un*up
OBOPOTa MOBOPOTa cn = e
I/IHepIII/ISI | *r? HUH UHN = MH*Mpz
MOBOPOTA l, = 5 MOBOPOTA
M
I, =
o &
Oneprus E_ |, *@® | BHK _un* un’
BpAIEHUs T donc 2
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[Tepuon 1 CEeKyHJ1a c

. c(koneb) = —
KoJeOaHu m KoJIeOaHUS KOl
Yacrora m Koje0aH — Koz
KoJeOaHu t
Jnuna v METp M

v m(6onnbl) = —

BOJIHBI Ko
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B nocnenyromem yueOHuKe

Bo BropoM y4eOHmMKe OyaeT mpeacraBiieHa QHU3HMKa
onucarenbHas. B Heit Oygyt Oojee moapoOHO pacCMOTpPEHBI
CJIEYIOIINE TEMBI:

¢up;

I'amaktnka, MeraranakTuka, Becenennas;

BO3HUKHOBEHUE XUMDJIEMEHTOB;

COETMHEHUS XUMDJIEMEHTOB;

BUJIbI XUMDJIEMEHTOB;

TEIUIOBbIE KOJIEOaHMUS;

TEIUIOBBIC BOJTHBL;

CBET;

Pa3phIBBI M pACCEUBAHUE XUMAJIEMEHTOB;

POXICHUE TUTAHET U 3BE3I;

WCTOPUS HALLIECH IAHETHI;

rIaHeTa 3emJisl B Halll JHH;

AIIEKTPUIECTBO;

AIIEKTPOMAarHETH3M.
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PexoMeHayeMbIii MOPSIOK TPEToaBaHusl Kypca
(1076370097

[Ipenmnaraercs Bechb Kypc (M3HKU MEpPBOro ydeOHUKA
MIPOXO/IUTH 32 TIEPBOE YUEOHOE MOIYTO/IHE.

B Tperbeii yeTBepTH y4eOHOTO Tojga — IOJIHBIA MOBTOP
Kypca.

B uyerBépTOii ueTBEepTH Y4YEOHOro Troja BECh TOIOBOM
KypC (DPM3MKHU TIOBTOPSTH JABAXKIBI.

HToro — 4eThIpéXKpaTHOe MPOXOKICHHE TOI0BOTO Kypca
¢u3uKy 32 OUH Y4eOHBIH TOJ.
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