NoHATMe BennYnHbI B MaTemMaTuke

[loHATHEe BennymHbl B MatemMmaTuke BennumHa B mMatemaTuke - 9TO
CBOMCTBO OOBLEKTOB, KOTOpPOE NoAdaeTCA WU3MEPEHUID NyTeM
COMNOCTAaBJIEHNSA C eAUHULIEN N3MEPEHUSA, OTHOCALLIEUCA K BENNYNHE
9TOro poaa. BelgensoTt aAnnHy, maccy, oobem, CKOpPOCTb, Nowagb u
BpeM4A. ['oBOpSA MPOCTbIM A3bIKOM, 3TO TO, YTO MOXXHO U3MEPUTH U
BbIpa3nTb YMNCIIOM.

UcTopuyeckum ovyepk

B OpeBHUX UMBUIM3AUUAX, B OCHOBHOM B CBS3M C OOLUMPHBIM
pa3BUTUEM TOProBMKW, BO3HMKNA MOTPEOHOCTL B M3MEPEHUNAX
TOBaApOB, OnpeaernieHnn paccTosiHUS, BPEMEHU, pacyeTe MOCEBHbIX
nnowagen n npodero. CHa4vana nwoan M3Mepsanu npeameTbl npu
MOMOLLM CPaBHEHUSA UX C YEeNIOBEKOM WK XUBOTHbIM. HO Bce aTu



Mepbl OblM OOBONMLHO OTHOCUTENBLHBLIMU, BEAb Y KaXOoro CBOWU
nponopuun Tena, a BennynHa B MaTemaTumKe - 9TO B NEPBYIO oHepeab
TOYHOCTb. [103TOMYy CO BpPEMEHEM BO3HMKIIA HEOOXOOAMMOCTbL B
cO3JaHnN eduHOro atarioHa cuctembl BennYmH. Tak, Bo ®paHuuun B
1791 rogy BO Bpema Benukon peBonwouvn egouHULEN U3MEPEHUS
ONVHBbI ObINIO MPUHATO cyUTaTb METP, KOTOPbIM COCTaBMsAn OOHY
COPOKaMUSTIIMOHHYI0 YacCTb 3EeMHOro MepuanaHa, nepecekaroLlero
[Mapwx. Kpome meTpa 6blnia yCcTaHOBMNEHaA Takad BENWYMHA, KakK
knnorpamm. OH ObIN paBeH 0AHOMY KybudeckomMy AeummeTpy BOAbI
npn Temnepartype 4 °C. A TakkKke ap Kak Mepa nnowagn, nutp u
rpaMmMm. Tak Kak B OCHOBE HOBbIX BEIMYMH ObINT METP, TO U CUCTEMA
M3MEepeHna cTana HasblBaTbCA MeTpuyeckon. B HaumoHanbHOM
apxnse ®paHuUuK OO0 CUX MOp rexaTt nnaTUHOBbIE 3TaNnoHbl METPa B
BUAe JIMHEMKM CO LWITPUXaMW Ha KOHUAX W Kunorpamma B Buae
uunuHgpudeckon rmpun. Pycckas cuctema mamepeHus C [peBHewn



Pycu oo npuHatMa B Poccunckon nmnepun MetTpuyeckom CUCTEMBbI
MEP MNPUHATO ObINIO NPOM3BOANTL 3aMEPbI C NMOMOLLBLIO ANUHbI JTOKTS,
LUMPUHBLI NagoHW, ANWHbI CToMbl - OYyT. PacCcTosiHMe OT KOH4YMKa
BbITAHYTOM BBEPX PYKM OO0 NATKM MPOTUBOMOSIOXHOWU  HOIU
Ha3blBarloCb Ca)XeHb, PacCTOAHME MeXOY BbITAHYTLIMU PpyKaMun -
MaxoBasi caXxeHb W T. AO. Ona mnamepeHuss paccTtosiHuss Opanu,
HanpuMmep, CrbIlLNUMOCTb MNETYLIMHONO KpuKa WM CNOCODHOCTL
nowaan 6e3 otabixa gobpartbeca U3 nyHkTa A B NyHKT b. Tak noan
N3MepPANN OanbHOCTb NPOSIOXXEHHOro MapLipyTa.
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[laxke cenyac B NOCoBMLUAX M NOroBopKax Mbl MOXeM BCTPETUTb
HarnoMMHaHUA O CYLLUECTBOBAHMU CTapUHHbIX BenuyuH. OO0 3ToMm
CBUAOETENBbCTBYID Takue BblpaXeHUs, Kak «CribllaTb 3a BEpCTy»,
«KOCasa CaXXeHb B Mnne4yax», «MepuUTb Ha CBOW apluuH» W gpyrue
Kpbinatele dpasbl. B 1899 roay, 4 mnioHa bbina npuHATa egmHas
METpUYECKaa CcuUCTeEMa, KOTopasi dBnsnacb Heobs3aTernbHON.
ObaszaTtenbHonM oHa cTtana 14 ceHTabpsa 1918 roma yxe npwu
COBETCKOM BNacTu, NpakTU4eckn cpasy rnocrie Benmkom okTadpbCKON
pPEeBONOLNMN.

Macca npegmeTa - elle ogHa dunsnyeckasa BennynHa, usmepsiemasl B
OCHOBHOM rpamMmamMu wn kurorpammamm. A Takke obbem Ten,
KOTOPbIN ncUnucrngeTcsa nutpaMmm n munnmnutpamm. OgHako HE CTOUT
BBOANTb pebeHKa B 3abnyxaeHne n cyntatb Maccy U BeC paBHbIMU
noHATUAMNW. Macca - 3To NOCTOSAHHAasA BeNM4YMHa B MateMaTuke, B TO
BpEMS KaK BEC 3aBUCUT OT CUIbl U CKOPOCTU MPUTSKEHNA ODBbEKTAa K



zemne. [log nnowanbio reomeTpnyeckon urypbl NPUHATO NOHUMATbL
3aHMMaeMoe elo MPOCTPAHCTBO Ha NMTOCKOCTU, KOTOPOE NCYUCNAETCH
B MM2, cM2, OM2, M2 nU KM2. Bpema - noHATME [O0BOSMbHO
OTHOCUTENbHOE U ONA YenoBeKa CBA3aHO C ero ouwlyuweHuamu, ero
Henb3d yBUOEeTb, HO MOXXHO MOYYyBCTBOBaTb B CMEHe OHA, HOYUN U
BpeMeH roga. [loeaTomMy Ana 3HakoMcTBa OeTeWU C NOHATUEM BPEMEHN
MCNOJIb3YIOT TOYHbIE NPMUOOPLI, TAKME KaK NECOYHbIE Yachkl U Yachbl CO
cTpenkon. Bpemsa wucuucngetcsa cekyHOaMmu, MUHYTaMKn, 4Yacamuy,
OHAMW, rogamMn 1 Tak ganee.

NoHATHME BeNMNYUHDI

BennynHa — ogHO U3 OCHOBHbIX MAaTeEMaTUYECKUX NOHATUN, BO3-
HUKLLEee B APEBHOCTU U B nNpoLiecce ANMUTENbLHOro pa3BuTus
noaBepriieecsd paagy oéobuweHnn. nuHa, nnowagb, o6bem, macca,
CKOPOCTb N MHOIMe apyrne — Bce 3TO BENTUYMHDI.



Bernu4yuHa — 3T0 0c0b0€e CBOMNCTBO pearibHbiX OOBLEKTOB UMK ABMeE-
HUW. Hanpumep, CBOUCTBO NPpeaMeTOB «UMETb NPOTAXKEHHOCTb»
Ha3blBaeTCs «aSIMHONY» . BennunHy paccmaTtpuBalroT Kak 0bobLieHne
CBOMCTB HEKOTOPbIX OOBLEKTOB M Kak MHAMBUAYATbHYIO
XapaKTEPUCTUKY CBOMNCTBA KOHKPETHOro oobekTa. BennuymHbl MOXHO
OLUEHMBaTb KONMMYECTBEHHO Ha OCHOBE CpaBHEHUS.

Hanpumep, noHATUE O/1UHbI BO3HUKAET:

1. npu 0603HA4YEeHMN CBOMCTB Kriacca 0ObeKToB («MHOrne
OKpy’KarLime Hac npeaMeTbl UMeKT ONUHY»);

2. npun obo3Ha4YeHNM CBOMUCTBA KOHKPETHOro 0ObLeKTa N3 aToro
Knacca («3TOT CTOJT1 UMEET AJNMNHY»);

3. npu cpaBHEHMN OOBLEKTOB MO 3TOMY CBOMCTBY («AJSIMHA cToMa
bosnblue ANUHbLI NapTbI»).

OOHOPOOHBbIE 8e€rTUHUHBI — BENMUYNHBI, KOTOPbLIE Bblpa)atoT O4HO U
TO X€ CBOMCTBO OOBLEKTOB HEKOTOPOrO Knacca.



Pa3HopOoOHbkIe 8er1UYUHbI BbIpaXatoT pa3fnmyHble CBOUCTBA 00b-
eKTOB (0OAMH NpeaMeT MOXET UMETb Maccy, obbLeM n ap.).

CBoricTBa 0gQHOPOOHbIX BETUYNH:
1. OgHOpPOAHbIE BENMUYNHbLI MOXXHO CpasHU8amb.

[1ns1 ntoBbIX BENUYMH a 1 b cnpaBeasinBo TOMbKO O4HO U3 OTHO-
weHun: a<b,a>b,a=0>b.

Hanpumep, macca kHurn 6onblle Macchl KapaHaalla, a AfvHa Ka-
paHOalla MeHblle AfMHbI KOMHATbI.

2. OgHopogHble BENMUYMHBI MOXHO ckiadbisamp U 8bl4UmMamep. B
pe3ynbTaTe CNOXEeHUs N BblYUTAHUSA NMOMny4YaeTcsa BENNYNHA TOro Xe

poaa.

BennumnHel, KOTOpble MOXHO CKIaabiBaTb, Ha3biBalOTCA adoumue-
HbIMU. Hanpumep, MOXHO cKnagbliBaTb ANTUMHLI NpeaMeToB. B



pe3ynbTaTe nony4yaetcs AnvHa. CyLecTBYIOT BENMYMHBI, KOTOPbIE
He ABNATCA aaauTUBHBIMK, Hanpumep, Temnepartypa. Mpu
cOeMHEHUN BOAbl pa3HOW TemnepaTypbl U3 ABYX COCYJOB,
nony4yaeTcsl CMecb, TEMNepaTypy KOTOPOW HENb3S ONPeaennTb
CINOXEHNEM BENUYMH.

Mbl 6ygem paccmaTpmBaTb TONbKO aaanTUBHbIE BENTUYNHBI.

[lycTb: @ — gnuHa TKaHu, b — annHa Kycka, KOTopbin oTpesanu,
Torga: (a - b) — annHa octaBLwerocs Kycka.

3. BennumHy MoXxHo ymMHOXXamb Ha OelicmeumeribHoe Yucrio. B
pe3ynbTaTe nonyvyaeTcd BenmynHa Toro e poaa.

[Mpumep: «Hanen B baHKy 6 cTakaHOB BOAbI».

Ecnn o6bem Boabl B cTakaHe — V, TO 06beM BoAbl B baHke — 6V.



4. OgHopoaHble BeNYMHbI Oesism. B pe3ynbTtaTe nony4aeTtcs He-
oTpuUaTeNbHOE JENCTBUTENBHOE YMUCIO, ero
Ha3bIBalOT OMHOWEHUEM 8EJTUHUH.

[Mpnmep: « CKoNbKO NEHTOYEK ASIMHON b, MOXHO MOMNYYUTb U3 JNIEHTHI
annHonma ?» (x=a:b)

5. BennunHy mMoxxHo uamepumes.
4.2. 'amepeHne BENUYUHDI

CpaBHuMBas BENNYNHbI HENOCPEACTBEHHO Mbl MOXEM YCTaHOBUTb UX
PaBEHCTBO U HepaBeHCTBO. Hanpumep, cpaBHUBas NOMOCKN MO
OJTNHE HaINOXEHUEM UM NPUIOKEHNEM, MOXHO YCTAaHOBUTb, PaBHbI
OHU UMW HET:

- €CJ1IN KOHLUbI COBMaaakoT, TO NOJIOCKN MMEKT PaBHYIO AJIUHY,



- €CJI1M reBble KOHUbI COBMaaakT, a HpaBbIIZ KOHeL, HUXXHEW MOJSI0CKu
BbICTYylMaeT, TO ee AJ1INHa bonbLue.

[na nony4yeHns bonee TOYHOro pe3ynbTaTta CpaBHEHUS BENUYUHbI
N3MEepPSIOT.

VismepeHue 3aKrndyaemcs 8 cpasHeHuUU OaHHOU 8er1UYUHbI C HEKO-
mopou 8esiu4UHOU, NPUHSMOU 3a eOuHUUyYy.

N3mepsa maccy apby3a Ha Becax, CpaBHMBAKOT €e C MacCou rmpu.
Namepsaa onmHy KOMHaThbl Waramu, cpaBHMBAKT ee C AJIMHOU Lwara.

[Mpouecc cpaBHEHNSA 3aBUCUT OT poda BENUYMHbBI: ONTMHY N3MEPSIIOT
C MOMOLLIbIO NIMHEWNKN, MacCy — UCMNOIb3ys Bechl. [10 kKakum Gbl HY
ObIN 3TOT NpoLece, B pe3ynbTaTte n3aMepeHms nornyvaeTcs
onpeaerieHHoe YMCIo, 3aBuUcsllee OT BbIbpaHHOW e ANHULIbI
BENNYNHBI.



Llenb uamepeHusi — NONYy4YNTb YNCINEHHYIO XapaKTEPUCTUKY JaHHOMN
BENUYMHbI NPpU BbiIbpaHHOW egnHULLE.

Ecnu OaHa senu4uHa a u 8bibpaHa eOuHuUua 8eslu4UHbI €, Mo 8 pe-
3y/ibmame u3MepeHUs 8eJIUYUHbI @ Haxo0sim makoe
odelcmeumersibHOe YUCJIIO X, YMOo a = X * €. MO YUCJIIO X Ha3blearom
YUCIIEHHbIM 3Ha4YeHUeM 8eJ1UYUHbI a rnpu eOuHUUe 8€/TUYUHbI €.

[Tpnmepbl:
1) Macca gblHM 3Kr.

3kr = 3-1 Kr, rage 3 — YNCMEHHOE 3HAa4YeHME MacCChl ObIHW NP
eanHunue maccbl 1Kr.

2) OnnHa oTtpeska 10cm.

10cm =10 « 1cm, roe 10 — yncneHHoe 3Ha4vyeHUe AnnHblI OTpesKa npum
eanHuue annHbl 1cMm.



BenunuunHel, onpegenaemble 0gHUM YNCNEHHBbIM 3HA4YEHUEM, Ha3bl-
BalOTCA cKasisipHbIMU (ANuUHa, obbem, macca u ap.). CylecTsytoT
eLe 8eKMOpPHbIE 8€JIUYUHbI, KOTOPbIE ONPeaenAtTCA YNCIEHHbIM
3Ha4YeHMEM U HanpaBrieHneM (CKOpOoCTb, cuna n ap.).

I/I3M6peH|/|e Nno3BoJideT CBECTN CpaBHEHUNE BEJTINYNH K CPaBHEHUIO
YMcen, a AENCTBUSA C BENNYNHAMU — K JENCTBUAM Ha, YMCnamu.



