Pa3znen: «BeJM4nHbBbI 1 HX U3MEPECHUA)

Tema: «IloHATHE BEJIUYHMHBI)

ILnan:
1. Honﬂmue 6C/IUHYUHDBL U ee ceoﬁcmea
2. U3mepenue nonoxicumebHoll CKaaApHOU 6eTUYUHBL

1. IlonsiTHe BeJIMYMHBI M €€ CBOWCTBA

[TepBoHaYaILHOE 3HAKOMCTBO C BEJIMYMHAMHU ITPOUCXOJIUT B HadaJIbHOU
IIKOJIC, TJIC BCJIIMYMHA HAPSAIY C YHUCIIOM SBJISICTCS BEIYIIHUM ITOHSATHEM.

PaccMoTpuM J1Ba BBICKA3bIBaHUS, B KOTOPBIX UCTIOIB3YETCS CIIOBO «ITHHAY:

1) MHorue okpy:xaromiyie Hac MpeIMEThl UMEIOT IJTUHY.
2) CTon UMEeT JJTUHY.

B nepBom npenioxkeHn yTBEPKAaeTCs, YTO JJTHHOW 00J1a7at0T 00 BEKTHI He-
KOTOpPOTo Kjacca. Bo BTopoM peds UAET 0 TOM, 4TO JJIMHOW 00J1a/1aeT KOHKPETHBIN
00BEKT M3 ITOTO KjIacca. TepMHH «IIIMHAY) yHoTpeOIseTcs 11t 0003HAUCHUs CBOM-
cTBa 1100 Ki1acca 00bEKTOB (MPEAMETHI UMEIOT AJUHY), TM00 KOHKPETHOT'O O0BEKTa
U3 ATOTO KJacca (CTOJI UMEET JUIUHY ).

Ho geM 3T0 CBOHCTBO OTJIMYACTCS OT JPYIMX CBOMCTB OOBEKTOB 3TOTO Kilacca?
Tak, HanpuMep, CTOJ MOXKET HMETh HE TOJIbKO JUTMHY, HO U OBITh H3TOTOBJICHHBIM U3
JiepeBa WM METaJlIa; CTOJIBI MOTYT UMETh pa3Hyro Gopmy. O JUITHHE MOXKHO CKa3aTh,
YTO Pa3HBIC CTOJIBI 00JIAIal0T STUM CBOMCTBOM B Pa3HOM CTEIEeHHU (OJIMH CTOJ MOXKET
OBITh JJIMHHEE WJIM KOPOYE APYTOTro), Yero He CKaxelb 0 (popMe - OJJUH CTOJ HE MO-
KET OBITh «IPSIMOYTOJIBHEE» APYTOro.

Taxum oOpa3oM, CBOHCTBO «MMETH JUTHHY» - 0CO00€ CBOMCTBO OOBEKTOB, OHO
MPOSIBIIIETCS TOTJA, KOTJa O0OBEKTHI CPABHUBAIOT 110 X MPOTSHKEHHOCTH (TI0 JIJIMHE).
B nporiecce cpaBHEHUST yCTaHABIMBAIOT, YTO JIMOO IBa 00BEKTa UMEIOT OJIHY U Ty JKE
JUTUHY, TU0O0 JIJTHHA OJTHOTO MEHbIIE (0O0JIbIIE) JTUHBI IPYTOTO.

AHaJOTUYHO MOKHO pacCMaTpUBaTh U IPYyTHE U3BECTHHIC BEIIMUUHBI: IIJT0-
aab, Maccy, Bpems u T.11. OHU npedcmasnsaiom coboi 0codvle c80UCMEA OKPYHCa-
IOWUX HAC NPEOMEMO8 U ANEeHUL U NPOSAGIAIOMCS NPU CPAGHEHUU NPEOMEMOS U 516-
JIGHULL N0 SMOMY C8OUCMEY, NPUUEeM KaXcOds 6eIUUUHA CBA3AHA C ONPEOeleHHbIM
CnocoOoOM CpasHeHus.

BemuuuHbl, KOTOpBIE BEIPAKAIOT OAHO U TO YK€ CBOMCTBO OOBEKTOB, Ha3bIBa-
I0TCSL 8eIUUUHAMU OOHO20 POOa NI 0OHOPOOHbLIMU 8eauyunamuy. Hanpumep, nimHa
CTOJIa ¥ JIJTAHA KOMHATEHI - 9TO BEJIMYMHBI OJTHOTO poja. Eciu BeIMUNHBI BRIPAXKAIOT
pa3HbIe CBOMCTBA O0BEKTA, TO WX HA3BIBAIOT GEIUYUHAMU PAZHO20 POOA, VI PA3HO-
POoOHbIMU enuuunamu. Tak, HampuUMep, JUIMHA ¥ Macca - 3TO Pa3HOPO/IHbBIC BEIUYH-
HBI.

OcHogHble c80UCMBA 0OHOPOOHBIX GETIUYUH.
1.JI51% BeTUYHMH OTHOTO POJIa UMEIOT MECTO OTHOIIICHHS «PaBHOY», KMEHBIIICY U
«OoJTbIIIeY, U JJI JHOOBIX BEIHMUMH A U B cipaBeIsTMBO OTHO M TOJIBKO OJTHO M3 OT-
Homrenuii: A <B, A=B, A>B.
Hampumep, Mbl TOBOpUM, YTO IJIMHA TUITOTEHY3bI IPSIMOYTOJIBHOTO TPEYTOJIb-



HUKa OoJbIIe, YeM JUTHA JTI000T0 KaTeTa 3TOro TPEYrojabHUKa, Macca si0J0Kka MEeHb-
11e Macchbl ap0ys3a, a JUIMHBI IPOTUBOIOJIOKHBIX CTOPOH HPSMOYTOJIbHUKA PaBHBI.

2. OTHOLIEHHE «MEHBIIE» I OJHOPOAHBIX BEJIMYMH TPaH3UTUBHO: eciii A <B n B
<C,T0 A<C.

Tax, ecnu momaab TpeyrojibHuka Fi MeHblIe miiomaam TpeyroiasHuka Fa, u
IJI0IIA/Ib TPEYronbHUKa F, MeHbIIe mionaaun TpeyroisHuka Fs, To miomane tpe-
yronbHHKa Fi MeHbllle Iuiomaau TpeyrojisHuka Fs.

3. BeanuunHbl OAHOTO poAa MOKHO CKJIAIbIBATh, B PE3YJIbTATE CIOKEHHUS IOTYy4aeTCs
BEJIMYMHA TOTO k€ poaa. MIHbIMU ci10BaMH, U1 JHOOBIX ABYX BelnuuuH A u B onHo-
3Ha4HO onpenersierca sennunHa C = A + B, KOTOpyI0 Ha3bIBalOT CYMMOM BEJIUYMH A
u B.

CrnoxeHne BeIMYHH KOMMYTaTUBHO M acconnaTtuBHo. Hanpumep, ecim A -
Macca apOy3a, a B - macca apiau, T0 C = A + B — 310 Macca apOy3a u jibiau. Oue-
BUHO, yTO A+ B=B+Au (A+B)+C=A+ (B + ).

4. BemMuuHbI OJTHOTO POJIa MOKHO BBIYMTATh, MOJIYyYasi B pe3yJbTaTe BEINYUHY TOTO
xe poja. OnpeaenstoT BBIYUTaHUE Yepe3 CIIOKEHUE.

Pasnocteio BenmmuuH A n B Ha3piBaeTcs Takas BeanunHa C = A — B, 910
A =B + C. PaznocTs BeninuuH A 1 B cymecTByer Toraa u TOJIbKO TOraa, korma A >
B.

Hampumep, eciiu A — nimuna otpeska a, B - niuna otpesa b, To C=A - B - 310
JUIMHA OTpE3Ka C.

5. BenmnunHy MOKHO YMHOKATh Ha MTOJIOKUTEIBHOE JEHCTBUTEIBHOE YUCIIO, B
pe3yJbTare MoJydaroT BEJIMYUHY TOTO K€ poja. bosee TouHo, 11t 110001 BETMIMHBI
A 1 11006010 MOJIOKUTEILHOTO JAEUCTBUTEIBLHOTO YHCIIA X CYIIECTBYET €IMHCTBEHHAs
BelMuuHa B = X "A, KOTOPYIO Ha3bIBAIOT IPOU3BEICHUEM BEJIMUMHBI A Ha YUCIIO X.

Hanpuwmep, ecinu A - Bpemsi, OTBOAMMOE Ha OJIMH YPOK, TO YMHOXHUB A Ha
YUCIIO X = 3, NOJIy4yuM BennuuHy B=3 ‘A — BpeMs, 32 KOTOpoe MporAeT 3 ypoka.

6. BenunHbl OHOTO poJa MOKHO JENHTh, I10JIy4das B pe3yJIbTaTe YUCIIO.
Onpenenstor AeNeHne Yepe3 YMHOXKEHNE BEIMYMHBI Ha YHCIIO.

YacTtHpiM BennurH A 1 B Ha3bIBaeTCs Tako€ MOJOKUTEIBHOE TEUCTBUTEIBHOE
quciio X = A: B,uto A=x * B.

Tax, eciit A - nmuHa oTpe3ka a, B — mmmHa oTpe3ka b 1 0Tpe30K a COCTOUT U3
4 oTpe3KoB, paBHBIX b, To A : B =4, nockonbky A =4 B.

2. U3mepeHne moJ10KNUTEIbHOM CKAJISIPHOH BeJINYHHBI

Bennunnel, kKak CBOMCTBA 00OBEKTOB, 001aJAI0T €Ille OJJHON 0COOECHHOCTRIO -
UX MOYKHO OIICHHBATh KOJMYCCTBEHHO. /111 5TOr0 BEIMYUHY HAT0 U3MEPUTh. UTOOKI



OCYIIECTBUTh U3MEPEHHE, U3 IAaHHOTO POJa BEJIMYMH BHIOUPAIOT BEIMUUHY, KOTOPYIO
Ha3bIBAIOT €UHULIEH n3MepeHus. Mbl Oyem 0003Hauath ee OykBoi E.

Ecnu 3amana BenuunHa A v BeiOpaHa eauHuIa Beauunnsbl E (Toro ke poga), To
U3MEPUTH BEJIUYHMHY A - 3TO 3HAYUT HAWTH TAKO0E MOJIOKUTEJIbHOE 1eiiCTBH-
TeJIbHOE YUCJI0 X, uT0 A = X 'E.

Hucno x Ha3bIBACTCS YUCTCHHbIM 3HAYCHUEeM 8eIUYUHbl A TIPU €AUHUILIC BEIU-
yuHbl E. OHO ITOKa3bIBaeT, BO CKOJIBKO pa3 BeIU4YHHA A OoJiblie (M1 MEHbIIIE) Be-
nu4duHbl E, npuHATOMN 3a eMHUIY U3MEPEHUSI.

Ecan A = x ‘E, TO uncno x Ha3bIBAIOT TAKKE Mepoul eudunbl A IpU €IUHULIE
E v numyt x = mg(A).

Hanpuwmep, eciu A - nimuHa otpeska a, E - jmuHa otpeska b, o A =4 ‘E. Ync-
710 4 - 3TO YUCJIEHHOE 3HAYEHUE JJIUHBI A TIpU €AUHUIE JUIUHbI E, win, 1pyrumMu
CJIOBaMHU, YKCIIO 4 - 3TO Mepa JUINHBI A 1pu eiuHuIle JUIMHBI E.

B npakTudeckoit qesTeIbHOCTH PU U3MEPEHUN BEJTMYUH JTFOIU TIOJIb3YIOTCS
CTaHJAPTHBIMH €IMHUIIAMY BEJTUYHMH: TaK, JUTMHY U3MEPSIOT B METPaX, CAHTUMETPax
U T.J. Pe3ynbTaT u3mMepeHust 3anuchiBalOT B TakoM Buje: 2,7 kr; 13 cm; 16 ¢. cxons
W3 MOHSTHS U3MEPEHHUS JIIOOYI0 BEIMYUHY MOXKHO TPEACTaBUTh B BHUJE MPOU3BE-
JICHUSI HEKOTOPOTO YKCJIa U €IMHULIBI ATOW BennuuHbl. Hanpumep, 2,7 kr = 2,7 '1kr;
13cm=131cm; 16 c =16 ‘lc.

Hcnonw3ys 310 npencTaBieHne, MOKHO 000CHOBATH MPOIECC MIEPEXoia OT O/1-

. o 5
HOW eTMHUIBI BeNTMYUHBI K apyrou. [lycts, Hanpumep, Tpedyercs BHIPa3uTh g8

MHUHYyTax. Tak Kak
5 _ 5 _ 5 _5 _ /5 _
—4= ""1gyu | yac = 60 mun, T0 —4 =-—.60 MuH = (—.60) MuH =25 MuH.
12 12 12 12 12

Benuuuna, kotopas onpenensercs OJHUM YUCICHHBIM 3HaYEHUEM, Ha-
3bIBACTCS cKansApHou genuyunou. KpoMe CKalspHBIX BEIMYHMH, B MaTeMaTHKE pac-
CMaTpUBAIOT €I BEKTOPHbIC BEJIMUUHBL. [[JI1 ompelieNieHrss BEKTOPHOW BEJIMYMHBI
HEO0OXOJIMMO YKa3aTh HE TOJBKO € YMCIEHHOE 3HAaY€HHE, HO U HaIlpaBJICHUE.
BexropHbiMM BeTWYMHAMU  SIBIIIIOTCS  CHJIA, YCKOpPEHHE, HaANpsiKEHHOCTh
ANEKTPUUYECKOTO TOJISL U IPYTHE.

B HavanbHOU HIKOJIE pacCMATPUBAIOTCS TOJIBKO CKAJISIPHBIE BEJTUYMHBI.

Ecau npu BeIOpaHHO#M eAMHUIE U3MEPEHHUSI CKasIpHasi BEIMYMHA TPUHUMAET
TOJIBKO TMOJIOKHUTENIbHbIE UNCICHHBIC 3HAYEHUS, TO €€ HA3bIBAIOT NON0HCUMELHOU
CKAJISIPHOU 8ETUYUHOU.

[TonoXUTENbHBIMU CKAISIPHBIMU BEJIMYMHAMH SIBJSIFOTCS ITTMHA, TUIOLIAb,
0o0beM, Macca, BpeMs, CTOUMOCTh ¥ KOJIMYECTBO TOBapa U Jp.

N3mepenue BeMyuH M03BOJISIET IEPEXOUTh OT CPABHEHHUS BEJIMUMH K CPaB-
HEHUIO YKCell, OT IeUCTBUHN HaJ| BETMYMHAMU K COOTBETCTBYIOIIMNM JICHUCTBUSM HaJl
YUCcaMy, U1 Ha000pOoT.

1. Eciiu Benmnunubl A U B n3MepeHbl py HOMOUIM €AUHUIBI BeTU4YUHbI E, TO
OTHOIIIEHMS MEXTY BeTnunHaMi A v B OyyT TakuMH ke, KaK ¥ OTHOLLIEHUS MEXK]Y
WX YUCIICHHBIMU 3HAYEHUSIMU, U HA00OPOT:

A =B <=>m(A)=m(B);
A <B <=> m(A)<m(B);



A > B <=>m(A)>m(B).

Hanpumep, ecnm Maccsl IByX Tel TakoBbI, UTO A =5 kT, B = 3 KT, TO MOXHO
YTBEpXkAaTh, uTo A > B, mockoisbky 5 > 3.

2. Ecnu BennuuHbl A 1 B n3MepeHsl npy OMOIIY €TUHUIBI BenTnduHbl E, To
JUTST HAXOXK/ISHUS YUCIICHHOTO 3HAUYCHUsI CYMMBI A + B 0CTaTOYHO CJIOKUTH YHC-
JICHHBIC 3HAUCHHMS BeMUnH A 1 B:

A+B=C=>m(A +B)=m(A) + m(B).

Hanpumep, ecmu A=5kr, B=3 kr,To A+ B=5kr+ 3 kr = (5 + 3) kr = 8kr.

3. Ecim Benmmuunbl A 1 B TakoBsl, uTOo B = X "A, rIie x - OJIOKUTEIIBHOE Jeii-
CTBUTEJIBLHOE YUCJIO, M BEJIMUMHA A M3MepeHa Mpy MOMOIIN €ANHULIBI BEIMYUHBI E,
TO , UYTOOBI HAWTU YUCIICHHOE 3HAaUeHue BennuuHbl B ipu enunuipt E, qocrarouno
YHUCJIO X YMHOXXHUTh Ha 4nclio m(A):

B =x"A=>m(B)=x m(A).

Hampumep, ecniu Mmacca B B 3 pa3a Oonbie maccsl A u A =2 kr, To B=3A =3
(2 1kr) = (3 2) 1kr = 6 kr.

B maTemaTuke npu 3anmucu mpou3BeIEHUS BEIMUYUHBI A Ha YUCIIO X TPUHSITO
YUCII0 TMCaTh Nepe] BEIUYMHOM, T.€. X ‘A. Ho pa3pemaercs nucats u Tak: A X. To-
I71a YMCJICHHOE 3HAaYEHNE BEJIMYMHBI A YMHOXAaIOT Ha X, €CJIM HAaXOJAT 3HAaYCHUE Be-
JIUYMHBI A X.

PaccmoTpeHHbIe TOHATHUS - 00BEKT (MPeaMET, SBJICHHE, IIPOIIECC), ero BEIu-
YHHA, YUCJICHHOE 3HAUCHUE BEJIMUUHbBI, €IMHUIA BEJIMYMHBI - HAJI0 YMETh BBIUWICHATD
B TEKCTax M 3a7a4ax. Hanpumep, maTeMatuueckoe cojepsxanue npeioxenns «Ky-
Uiy 3 Kujorpamma si0J10K» MOKHO OMHCATh CJIEIYIONIUM 00pa3oM: B MPEIIOKEHUN
paccMaTpuBaeTCsl TaKOW 0OBEKT, Kak sI0JIOKH, U €r0 CBOMCTBO - Macca; JJIsl u3Mepe-
HUS MAacChl UCTIOIB30BAIA €IUHUILY MACCHI - KUJIOTPaMM; B pe3yJIbTaTe U3MEPEHUS
TIOJTYYHJIH YUCIIO 3 - YHCIICHHOE 3HAYCHUE MACChI SIOJIOK MPU €UHUIIE MACCHI - KUJIO-
rpamM.

OnuH U TOT K€ 00BEKT MOKET 001a1aTh HECKOJIBKUMH CBOMCTBAMHU, KOTOPbHIE
SBJISIFOTCA BeTMYnMHaMu. Hampumep, 17151 4enoBeka - 3To pocT, Macca, BO3pacT U JIp.
[Tporiecc paBHOMEPHOTO JIBUXKEHUS XapaKTEPUIYETCS TPEMS BEIMUMHAMU: PACCTOS-
HUEM, CKOPOCTBIO U BPEMEHEM, MEXK/Y KOTOPHIMU CYIIECTBYET 3aBUCUMOCTh, BhIpa-
xaemasi GopMyIIon s= vt.



Tema: «/l1nHa oTpe3ka. Beanuuna yria»
IHiaan:

1. /Tnuna ompe3ka u ee usmepenue.
2. Benuuuna y2na u ee usmepenue.

1. lnuna oTpe3ka u ee U3MepeHHe

B reomerpuu miiMHa - 3T0 BEIMYMHA, XapaKTepU3YIOIIas IPOTKEHHOCTh OT-
pe3Ka, a TakyKe JPYrux JIMHUN (JloMmaHO!, KpuBoi). IIpu ompeneneHuu 1IUHBI OT-
pe3ka Oyz1eM HCIIOJIb30BaTh MOHATUE «OTPE3OK COCTOUT U3 OTPEZKOBY.

Omnpenenenne. /[nunoii ompe3ka HA3b16aemMCA NOAOHCUMEIbHAA GEIUYUNHA,
oonaoarouwan ciedyrlouumMu CeoIUCMeaAmMuU:

1) paenvie ompesxu umerom pagnvle O1UHBL;
2) ecnu ompe3ok cocmoum u3z 08yx Oompe3Kos, mo €20 0JiuHa pagHa cymme OJiuH
€20 uacmei.

DT CBOMCTBA AJTMHBI OTPE3Ka UCIOJIB3YIOTCS MPU €€ u3MepeHun. YToOb! n3-
MEPUTH JUTMHY OTpe3Ka, HYy’KHO UMETh €IMHUITY JJIMHBI. B reomeTpun Takoil e anHu-
el ABJISICTCS JJIMHA MPOU3BOJILHOTO OTpE3Ka.

Pe3ynbpTaToM H3MEpeHus JUIMHBI OTPE3Ka SBJIAETCS MOJI0KUTEIBHOE ICHCTBU-
TEJIHHOE YHMCIIO - €70 HA3BIBAIOT YUCIEHHbIM 3HAYEHUEM ONUHbL OMpe3Ka TIPH BbI-
OpaHHOU €UHUIIC JITTUHBI WU Mepotl OuHbl JAHHOTO oTpe3ka. Eciau 0003HaunTh
JUTUHY OTpe3Ka OyKBO# X, eTMHUITY IIUHBI - E, a moirygaemMoe npu u3MepeHun AcH-
CTBHUTEIILHOE YHCIIO - OYKBOM a, TO MOXKHO 3amucaTh: @ = mg(X) win X = a ‘E.

[Tonyyaemoe rmpu U3MEPEHHUH ITIMHBI OTPE3Ka MOJIOKUTENBHOE IEUCT-
BUTEJIFHOE YUCJIO JTOJKHO YIOBIETBOPATH Py TPEOOBAHMIA:

1.Ecnu nBa oTpe3ka paBHbI, TO YACIECHHbBIEC 3HAUEHUS UX JUIMH TOXKE PaBHBI.

2. Ecnu oTpe3ok X COCTOUT U3 OTPE3KOB X; U X, ,TO UACIEHHOE 3HAYECHUE €ro
JUTMHBI PABHO CYMME€ YUCJICHHBIX 3HAUCHHI IJIMH OTPE3KOB X; U X».

3. Ilpu 3ameHe eMHUIBI JITTMHBI YUCIICHHOE 3HAUCHHE JITTMHBI JIAHHOTO OTPE3Ka
YBEIUYUBAETCS (YMEHBIIIAETCS) BO CTOJIBKO Pa3, BO CKOJIbKO HOBas €IMHUIIA MEHBIIIE
(6ompIIe) cTapoit.

4. YncrneHHOe 3Ha4€HUE JUIMHBI €IMHUYHOTO OTPE3Ka PABHO €AMHHUIIE.

JlokazaHo, YTO MOJIOKUTENIbHOE IEUCTBUTEIBHOE YUCIIO, SIBIISIFOIIEECS MEpPOil
JUTMHBI 33JaHHOTO OTPE3Ka, BCETJA CYIIECTBYET U €ANHCTBEHHO. /[0Ka3aHO TaKxke,
YTO JIJIs1 KXKJI0T'0 MOJIOKUTEIBHOI0 JEHCTBUTEIBHOIO YHCIIA CYIIECTBYET OTPE3OK,
JUTMHA KOTOPOT'O BBIPAXKAETCSA 3TUM YUCIIOM.

3aMeTuM, 4TO 4acTo, paay KPaTKOCTU PEUU, YHCIEHHOE 3HAaU€HUE JUIUHBI OT-
pe3Ka Ha3bIBaIOT NpocTo JnuHou. Hanpumep, B 3ananun «Haiiaure mmHy 1aHHOTO
OTpPE3Ka» IO/ CIIOBOM <JIJIMHA» MOAPa3yMEBACTCS YNCIEHHOE 3HAUEHHE JITTUHBI OT-
pe3ka. He MeHee yacTo OMyCcKaroT U APYTYI0 BOJBHOCTH - TOBOpAT: «M3meps oTpe-
30Kk» BMecTO «M3Meph ANIMHY OTpe3Kay.

3agaua. [Toctpouts oTpe3ok, anmHa kotoporo 3,2E. Kakum OyaeT yucieHHoe
3HA4YE€HHE IJIMHBI 3TOr0 OTPE3Ka, €CIIM eAUHULLY JuIMHBI E yBenuuuts B 3 pasa ?
Pemenue. [locTpouM mpon3BOJIBHBIN OTPE30K M OyAeM CUUTATh €r0 SAUHUYHBIM. 3a-
TEM IOCTPOUM NPSIMYI0, OTMETUM Ha HEM TOUKY A U OTJIOKUM OT Hee 3 oTpe3Ka,




JUTMHBI KOTOPBIX paBHbl E. [Tonyuum orpezok AB, nmnna kotoporo 3E.

E
]
E:
A B C

Uto06sI moTyInTh 0TpE30K anuHoiM 3,2E, Hamo BBECTH HOBYIO €IMHUILY JIJTUHBI.
Jnst 3TOr0 e IMHUYHBIN 0TPE30K HaZ0 pa3ouTh a1ub0 Ha 10 paBHBIX YacTeil, JIMOO Ha

1 . 1
5, nockonbKy 0,2 = 5 Ecim oT Touku B OTIIOXKUTH OTPE30K, paBHBIM 5 SIMHUYHOTO,

to nnuHa otpe3ka AC Oyzer paBHa 3,2E.
Y1oObl  BBIOJHUTH BTOPOE TpeOOBAaHUE 3aJlayM, BOCIOJIb3YEMCS CBOM-
CTBOM 3, COTJIaCHO KOTOpPOMY IPH YBEITUYCHUH €IUHUIIBI JUTMHBI B 3 pa3a YUCIICH-

HO€ 3HAYE€HHUE JIJTMHBI JJAHHOTO OTPe3Ka yMeHbIaeTcs B 3 pasza. Pazaenum 3,2 Ha 3,

nonyuunm: 3,2:3 =3 %:3 = % =1 % Taxum oOpazom, ipu eauaUIE JMHBI 3E unc-

1
JIEHHOE 3HauY€HUe JJIMHBI mocTpoeHHoro orpeska AC Oyaet pasHo 1 e

2. BeiMuuHa yria u ee u3MepeHue

Kaxnaprii yron umeet Bennuuny. CrienuaabHOTO Ha3BaHUS JIJIS HEe B TCOMET-
pHUU HET.

Omnpenenenne. Beauuunoi yena nazpleaemca noioxcumenvHas 6e1UdUNRa,
onpeoenennasn 0 Kaxcoozo y2ia max, 4mo:

1) paenvie yenvt umerom pagnvie 6eauyunbl;
2) ecnu y2on cocmoum u3z 08yx y2inoe, mo €20 6eTUYUHA PAGHA CYMME ETUUUN €20
yacmeil.

DTH CBOICTBA JIEKAT B OCHOBE U3MEPEHUS BeJIMUMHBI yriia. OHO aHAJIOTMYHO
M3MEPEHUIO JTIMHBI OTPE3Ka U COCTOUT B CPABHEHUH U3MEPSEMON BEJIMUMHBI yIJia C
BEJIMYMHOM yTia, MPUHSITON 32 eAUHUILY. EJMHUYHBIN yrou, a eciu HY>KHO U €ro J0-
JIU, OTKJIA/IBIBAIOTCS Ha yTiie, BeIUYMHA KOTOpOro udMepsiercs. B pesynbrare nomy-
YaeTCsl YUCICHHOE 3HAaUeHUE BETUYMHBI YIJIa UJIM Mepa BeJTMYUHBI YIJIa PU JaHHON
SIUHUIIEC U3MEPECHMUSI.

Uucno, KOTOpoe MOIy4YaeTcsl B pe3yIbTaTe U3MEPEHUS BETUYUHBI YIIIa, JOJK-
HO YIOBIIETBOPSITH PSALY TpeOOBaHU - OHU aHAIOTHYHBI TPEOOBAHUSAM, TIPEIBSBIISC-
MBIM K YHMCJIOBOMY 3HAYEHUIO JIJTMHBI OTPE3Ka.

1
Ha I[TPAKTHUKEC 3a CAUHULY BGJ'ITI‘II/IHI)I yria IpuHUMaroT rpagayc - % qacTb

npsiMoro yria. OauH rpaayc 3anuchbiBatoT Tak: 1°. BeauunHa npsiMoro yria paBHa
90°, BenuunHa pa3zsepHyToro - 180°.

I'panyc nenurcsa Ha 60 MuHyT, @ MUHYyTa Ha 60 cexyna. OqHy MUHYTY 0003Ha-
yatoT 1’°, omHy cekyHay - 1". Tak, eciim Mmepa BeJIMYMHBI yTIiia paBHa S rpajaycam 3
MuHyTaMm # 12 cekynaam, To nuuryT 5°3' 12", Ecnu Hy»Ha 00J1b111ast TOYHOCTh B U3-



MEPEHUH BEJIMYUH YIJIOB, UCIIOJB3YIOT U A0JU CEKYH/IbI.
3amMeTHM, YTO YaCTO BMECTO «BEIMYMHA yTIJIay) roBOPAT «yroia». Hanpumep,
BMECTO «BEJIMYMHA yTJia paBHa 45 rpamycam» rOBOPAT, YTO «yToJ paBeH 45 rpany-
cam.
Ha npakTuke BeTUYHMHBI YIJIOB U3MEPSIOT ¢ MOMOIIBIO TpaHcnopTupa. s 60-
Jiee TOYHBIX U3MEPEHHM MONb3YIOTCS U IPYTUMU TPUOOpaMHU.
JUJIs YNCTIEHHBIX 3HAYE€HUI BEJTMYMHBI YIJIa BBITOJIHAIOTCS CBOWCTBA, aHAJIO-
TMYHBIE CBOWCTBAM YMCJICHHBIX 3HAYEHHUH JUIMH OTPE3KOB.
1. Ecnu iBa yriia paBHBI, TO MEpBI X BEJTMUMH TaKKe PaBHbI, 1 00PaTHO: €CII MEphI
BEJIMYMH YIJIOB PABHBI, TO PABHBI U CAMH YIJIBL.
2. bonpmmii yron umeet OOJbIIYIO MEepy, U 00paTHO: €CITU Mepa BETUYHHBI OJTHOTO
yriaa 0oJbllie Mepbl BETUYHHBI APYTOro, TO NEPBBIA YTOJI OOJIBIIE BTOPOTO.
3. [Ipu cro’keHnn BETMYHH YTIIOB MEPHI X CKIIJBIBAIOTCS, a IPU BRIYUTAHUU — BbI-
YUTAIOTCH.



Tema: «Ilnomans purypsl u ee usmepenune. Oobem Tesra»
naun:
1. Ilonamue naowaou guzypuer. Hamepenue.
2. Ilnowaos muoz2oyzonvnuka.
3. Paenosenukue u pagHococmaeiennsle puzypbol.
4. Inowaos npouseonvHoIl NIOCKOU uzypel u ee uzmepenue
5. Oo0vém mena u e2o usmepenue

Llenv 3anamus: 00o0IIeHNEe MaTepHralla, U3BECTHOIO U3 LIKOJIBHOIO Kypca Ma-
TeMAaTHUKA U UMEHHO TOTO MaTepHayia, KOTOpbIi OyJeT HUCMOIb30BaH B Mpodeccruo-
HAJIBHOW NEATEIHHOCTH, T.K. TaKas BEJIMYMHA KaK IUIOMAAb (GUTYpHI M3ydaeTcs B
HAa4aJIbHOM Kypce MJIAJILIMMU IIKOJIbHUKAMM.

1. IllonsiTHe NuIOMIAAU QUTYPBI U €¢ U3MEPEHHUE

Kaxprii denmoBexk NpeiCcTaBisieT, Y4TO TaKOe IUIONMah KOMHATHI, IUIOIIAlb
ydacTKa 3eMJTH, TUIOMIAb TTIOBEPXHOCTH, KOTOPYIO HaJl0 MOKpacuTh. OH Takke TOHU-
MaeT, YTO €CJIU 3€MENbHbIE YYaCTKU OJAMHAKOBBI, TO IJIONIAJU X PABHBI; YTO IJIO-
1a/1b KBAPTUPHI CKIIAABIBACTCA U3 MJIOMIAAN KOMHAT U TUIOIAIU JIPYTUX ee TToMelle-
HUU.

D710 00BIIEHHOE MPEACTABJICHUE O TUIONIAIN MCTIOIB3YETCS TPU €€ Ormpeesie-
HUU B TEOMETPHUH, TJIe TOBOPAT O Tuiomanu ¢urypsl. Ho reomerpuueckue Gurypsl
YCTPOEHBI MO-Pa3HOMY, U MOITOMY, KO20d 2080pAM O NI0UWLAOU, 8bLOE/IAIOM Onpe-
denennwlit Knacc ¢uezyp. Hanpumep, paccMaTpHUBaIOT IUIOIIAb MHOIOYTOJIbHUKA,
TJIONIA/Ih TIPOU3BOIBHON TIOCKOW (PUTYPHI, TUIOMIAb MIOBEPXHOCTH MHOTOTPAaHHUKA
u ap. bynem paccmarpuBarh TONBKO IUIONIAJb MHOTOYTOJIBHUKA U MPOU3BOJILHOMN
MJIOCKOM (UTYPHI.

Tak ke, KaK ¥ IPU pacCMOTPEHUH JUTHHBI OTPE3Ka U BEJTMUUHBI yTiia, Oy1eM
MCIIOJIb30BaTh MOHSATHE «COCTOATDH U3, OMPEACIIsis €ro CIAeIyIOIIMM 00pa3om: guzy-
pa I cocmoum (cocmaenena) uz ghucyp Fi u F>, echu ona aenaemcsa ux o6veoune-
HUeM U y HUX Hem 00uux eHympeHHux moyek. B 310l xe cuTyanum MOKHO TOBO-
puTth, uto purypa F pazouta na purypsl F; u F,.

\\.\\k\‘\'

0)

Puc. 1
Hamnpumep, o purype F, nzo6paxkeHHoit Ha pucyHke 1a), MOKHO cKa3aTb, YTO OHA
cocrout u3 ¢puryp F; u F,, 1oCKonbKy OHU HE UMEIOT OOIIMX BHYTPEHHUX TOYEK.
@urypsl Fi u F, na pucynke 1,6) uMeroT 001111e BHYyTPEHHNUE TOYKH, TI03TOMY HEJIb3S
YTBEPKIaTh, uTo purypa F coctout u3 puryp F; u F,.
Ecmu purypa F cocrout u3 ¢puryp F; u F», To numyt: F=F{ © F2.

Omnpenenenne. Ilnowaovio hucypvl Hazvieaemcsa noa0HCUMENbHAA 6ETUYU-




Ha, OnpeodeneHHasn O1Aa Kaxcoou uzypovl makx, 4mo:

1) paeuvie ghuzypovt umerom paguvie niouiaou;

2) ecnu ¢uzypa cocmoum u3z 08yx uacmeii, mo ee njiouwiadb PA6HA CymMme niouia-
deil Imux yacmeil.

Ecnu cpaBHUTH [aHHOE ompenesieHHe C OMpEeeTIeHUEM JUIMHBI OTpe3Ka, TO
YBUIMM, YTO IJIOIIAb XapaKTEPU3yeTCs TEMHU K€ CBOMCTBaMHU, UTO M JJIMHA, HO
3a/laHbl OHM Ha Pa3HbBIX MHOXKECTBAX: AJIMHA - HAa MHOYKECTBE OTPE3KOB, a IJIO-
maab — Ha MHOYKECTBE IUIOCKUX (QUryp.

Uto06B1 U3MEpUTH TUIONIAAb (PUTYPBI, HY’>KHO UMETh €AMHUILLY Tutomanu. Kak
MIPaBUJIO, TAKON eOUuHUUell A61emCA NA0UWA0b Keaopama co CopoHoil, PAGHOUL
eOuHuyHoMy ompe3Ky. HacTo MaTeMaTHKH MECTO CJIOB «HAXOXK/ICHUE TUIOIIAIN» TO-
BOPST «KBAJPUPOBAHKEY. Y CIOBUMCS IUIOIIA/Ib €JUHUYHOTO KBaJipaTa 0003Ha4aTh
oykBoii E, a gncno, koTopoe nosiy4aercs B pe3yibTaTe H3MEpeHus IIomaan Gurypsl
- S(F). DT0 ynCl0 HA3bIBAIOT YUCACHHBIM 3HaAUYeHueM naowaou urypsl F npu BbI-
OpanHol equHuIe rmomaau E.

N3mepenune mioniaan COCTOUT B CPaBHEHHH TIIOMIAIHN TaHHON (PUTYPHI C TUIO-
a0 €MMHUYHOTO KBaaparta E. Pe3ynbraTtoM 3TOro cpaBHEHHUs SIBISIETCA YUCTIO.
OHO TOJIKHO YAOBJIETBOPSITH YCI0GUAM:

1. Yucno S(F) - monoxutensHoE.

2. Ecnu gurypsl paBHbI, TO paBHbI YUCJIIEHHbIE 3HAUCHUS UX TUIOIAICH.

3. Eciiu urypa F cocrout u3z ¢puryp F; u F,, To uncnennoe 3Hauenue miomanu ¢u-
Typbl paBHO CyMMe€ YHMCIIEHHBIX 3HaueHui iomaaei ¢puryp Fi u Fs.

4. Ilpu 3aMeHe eAUHUIIBI TUIOLIA/IA YUCICHHOE 3HaYEHHE IO i 1aHHON ¢urypsl F
yBEJIMUMBAETCs (YMEHBIIIAETCS) BO CTOJIBKO K€ Pa3, BO CKOJIBKO HOBAs €IMHUIIA
MeHbIIIe (OO0JIBIIE) CTAPOM.

5. HucneHHoe 3HAaUCHHE TUIOIIA/IN €IMHUYHOTO KBa/IpaTa MPUHUMAETCSI PaBHBIM 1,
T.e. S(E)=1.

6. Eciu purypa F; sBnsiercst yacteio gurypsl Fa, To yncieHHoe 3HaueHUe IIOIa 1
¢urypsl F| He Oosbliie yncieHHoro 3HaueHus miomanu purypst Fo, 1.e. Fi < F, =>
S(F1)<S(F»).

B reometpun nokazaHo, 4To i1 MHOTOYTOJIBHUKOB M MIPOU3BOJIBHBIX IIOCKUX
buryp Takoe YucIO BCEI/Ia CYIIECTBYET U €IMHCTBEHHO JIJISl KaXA0U (DUTYPHI.

B npaktuueckoit n1eaTenbHOCTH ISl U3SMEPEHUS TITOMIAIEH MOIB3YIOTCS Clie-
TYIOIIAMH €THHUTIAMU:

1mm® 1leM® 1 om? 1 m? la 1ra 1 xM®
N— 7 S~~~ S
100 100 100 100 100 100

[Tpu mepexo/ie 0T 0THOM KBaJIpaTHOW €AMHMIIBI K JPYrOl CTOpOHA KBajpaTa
yBenuunBaercs B 10 pa3, moaTomMy miomaab ypenuuuBaetcs B 100 pas.

1 ap (keaopam co cmoponoii 10 m) u 1 rektap (keadpam co cmoponoii 100
M) — 9TO IPOMEXKYTOUHBIE KBaJpaTHbIe equHUIBl. OHU BBEIEHBI [JIs1 YA0OCTBA B CBsI-
3M C U3MEPEHUEM 3EMEJIbHBIX YYACTKOB. AP YaCTOHA3BIBAIOT COTKOIA.

HasBanus enunuI n13MepeHus BCETia MPOU3HOCST MOJTHOCTHIO.



Enuuune! nuomany nperepneny M3MEHEHUsT B MPOLECCe UCTOPUUECKOTO pas-
Butusa. Hanpumep, ObU10 BpeMst KOI'/la B KQU€CTBE €IMHUIL TUIOIIA U BBICTYIIANHU: KO-
jojien (IJIo@aab, KOTOPYI0 MOXHO HOJUTh M3 OJIHOTO KOJIOJA), COXa WU ILIyT
(cpennsist miouiaab, 00paboTaHHAs 3a JIeHb COXOM WM IIyrom) U ap. B crapuny
TaKKe MJIOIIAAN 3€MENbHBIX YYACTKOB U3MEPSIIN B ACCATHHAX (3TO MIJIOLIAAb KBapa-
Ta CO CTOPOHOM, paBHOM JECSATOM YacTu BepcThl). B HacTosiiee Bpems CyIecTByeT
MexnayHapoaHoi cuctemsl enunauil (CH).

2. Il1omaab MHOTOYT0JILHUKA

@opMyJIbl 17151 BBIYUCIECHUS TIOIAAU IPSIMOYTOJIbHUKA, TPEYTrOJIbHUKA, 11a-
pajieniorpaMMa ObUIH BBIBEIEHBI JaBHO. B reomeTpuu nx 000CHOBBIBAIOT, HCXO/IS
U3 ONPEJICICHHUS TUIOMIAIH, IPYU ATOM YUCIEHHOE 3HAUCHHUE HA3bIBAIOT IUIOMIAJIBIO, a
YHUCIIEHHOE 3HAYCHHE JUTMHBI OTPEe3Ka — JJIMHOM.

Teopema. Ilnowadwv npamoy2onvHuUKa pasna npou38e0eHuI0 OJIUH COCEOHUX
€20 cmopoH.

CnoBo «mutomaae» B 3ToU GOPMYIMPOBKE O3HAYAECT YHCICHHOE 3HAYCHHE TIIIOMIA-
JI1, & CJIOBO JIJIMHA» — YHCIEHHOE 3HAUYEHUE JJINHBI OTPE3Ka.

/Jlokazamenvcmeo. Ecnin F—naHHbIN IPSIMOYTOIBHUK, @ YKCHA a, b — AJIMHBI €70 CTO-
poH, To S(F)=a' b. JlokaxeM 3T0.

[Tycth a u b - HaTypanbHbIe YKcia. Torma npsaMoyroibHUK F MOXHO pa3ouTh
Ha equHUYHBIC KBajpaThl : FFE @ E @ E @ ... ® E. Bcero ux a b, Tak kak umeeM b
PSAIOB, B KAKJIOM U3 KOTOPBIX a kBaapatoB. Orcroaa S(F) = SE i $4B) § 445K =

ab crazaemvix

=ab %(E) =a b.

2

m
TycTh Temeps a i b - MOTOKHTETbHBIE PALHOHATbHBIC unca: a = — b=~
n q
TZi€ m,n, p, q - HaTypaJbHbIC YUCIIA.
) — hp
[TpuBenem nanHbIe APOOH K 00IIEMy 3HAMEHaATeN0: a=—-, b = —.
ng nq
Pa3o0peM cTopoHy eanHMUYHOTO KBajpara E Ha ng paBHbIX yacTeil. Eciu uepes Tou-
KM JIEJICHUsI IPOBECTH MPsIMbIE, MapaljiebHbIe CTOPOHAM, TO kBaapat E pa3nenutcs
Ha (nq)* Gosee Menkux KBaapaToB. OGO3HAUMM ILIOIIA/b KaXKI0T0 TAKOrO KBaApaTa
1
E;. Torna S(E) = (nq)*S(E1), a mockoneky S(E) = 1,10 S(E)) :( o
ng
mq np

. 1
Tak kak a =—, b = ——, TO OTPE30K JUIMHON — YKJIQJBIBAETCS HA CTOPOHE a
nq nq nq
TOYHO M( pa3, a Ha CTOpOHE b - TouHO np pa3. [lorToOMy HaHHBIN NPAMOYTOJNBHUK F
OyzneT coctosiTh U3 mq np kBaapatos E;. CienoBarenbHo,




Lo_mg mp_m p_gp,
(ng)* ng nqg n g

Takum 00pazom, 10Ka3aHO, YTO €CJIM JUIMHBI CTOPOH IMPSIMOYTOJIbHUKA BbIpa-
YKEHBI MMOJIOKUTEJIbHBIMU PAllMOHAJIBHBIMH YKCIaMH a U b, TO TUIONIAJ(b 3TOTO Tpsi-
MOYTOJIbHUKA BbhIuHciseTca no popmyrne S(F) = a -b.

Ciyuaii, KOr1a JJIMHBI CTOPOH NPAMOYTOJIBHUKA BBIPAXKaroTCs M0JIO-
KUTEJIbHBIMU I€HCTBUTEILHBIMU YHCIAMU, MBI OITyCKaeM.

Cneocmeue: nnowaos keadpama S = a’.

W3 51011 TEOpEMBI BBITEKAET ClledcHgue: niouiadb RPAMOY201bHO20 Hipe-
Y20TbHUKA PAGHA NOIOGUHE HPOU3BEOCHUS €20 KAMEm 08.

Teopema. Ilnowado napannenozpamma pagna npou3ee0eHuIo €20 CmopoHbsl
Ha 6biCcOMY, NPOBEOCHHYI0 K IMOU CHLOPOHE.
Jlokazamenvcmeo. Ilycts ABCD - napasnienorpaMM, He SIBISIFOIIUICS NPSMOYTOJIb-
HUKOM . Onyctum nepneHukyisip CE u3 Bepmmnsbl C Ha npsimyro AD. Torna
S(ABCE) = S(ABCD) + S(CDE).
Onyctum nepneaaukyssip BF u3 Bepmuasr B Ha npsamyro AD. Torma S(ABCE) =
S(BCEF) + S(ABF).
Tak kak Tpeyronbauku ABF u CDE paBHbI, TO paBHbBI U UX IUIOLIA/IH.
Orcrona cnenyer, uto S(ABCD)= S(BCEF), T1.e. miomaas napauieaorpamma ABCD
pasna momaau npsimoyrosibnuka BCEF u pasua BC ‘BF, a tak kak BC = AD, To
S(ABCD) = AD ‘BF.

Bonpoc: 910 equHcTBeHHAs! popMyJia TUIOMIAAN JUIsl JAHHOTO Mapaiesno-
rpamma?
Otger: Ecnu mpoBectu BeicoTy DK k MeHbIIel CTOpOHE, TO MJIOLIAAb Mapasieno-

rpamma ABCD MoxHO Bbraucnuth no ¢hopmyne S(ABCD) =DK-AB.
B C

S(F)=mq *np * S(E\) =mq *np *

Fi ~. B 3
A F D E

W3 3T0i1 TEOpEMBI BHITCKACT C/1e0CHUe: RIOWAO0b MPEY20SIbHUKA PABHA NO-
JI06UHE NPOU3BEOCHUS €20 CHOPOHbBL HA NPOBEOCHHYIO K HEll 8blcomy.

B erunerckux manupycax, HalpuMep, NperaracTcs HaXOAUTh IJIOIIAh
pPaBHOOEIPEHHOTO TPEYTOJbHUKA KaK MPOU3BEICHHE MTOJIOBUHBI OCHOBAHUS Ha
OOKOBYIO CTOPOHY, XOTS /TSI JIFOOOTO PAaBHOOEPEHHOTO TPEYTOJbHUKA C MaJIBIM
YTJIOM TIPH BEPIIIMHE, TPOTHBOTIONIOKHON K OCHOBAHUIO TaKOW CIIOCO0 MaeT MmpH-
OJIM>KEHHOE 3HAYCHUE TUIOLIAIH.

a
dopmyna HaXOKAEHUS IIOIIAA TPEYTroIbHUKA HEe eqnHCcTBeHHA. Ha cero-



JTHSITHUM IeHb CYLIECTBYET HECKOJIbKO (hopmyIl, B yacTHOCTH (hopmy:a I'epona,
(dopMyIia, CBA3aHHAs C CHHYCOM YIJIa U T.JI. MOKHO HCIIOIb30BaTh JIIOOYIO U3 HUX.

S=% absina  (a,b— Onunvl cmopoH, o — Y2on mencoy HuMU)

S=\p(p—a)p—-6)p—c) (p— NOIYIEPUMETP, &,B,C — JUIMHBI CTOPOH)

Omnpenenenne. Quzypst, y KOmopsvix niouiaou pagrsvl, HA3vl6aAlOMCA PAGHO-
6eIUKUMU.

3amMeTuM, 4TO CJI0BA «CTOPOHA» U «BHICOTA» B JJAHHBIX YTBEPKICHUIX 000-
3HAYAIOT YUCJICHHBIE 3HAUEHUS JITTMH COOTBETCTBYIOIINX OTPE3KOB.

Teopema. Ilnouwads npasunvbHo20 MHO20Y2016HUKA PAGHA NOAOBUHE NPOU3-
6edenus e20 nepumempa Ha paouyc 6RUCAHHOU OKPYIHCHOCHIU.

Ecnu nepumeTp mpaBMIIbHOTO MHOTOYTOJIBHUKA 0003HAYNUTh OYKBO# P, pamgmyc
BIIMCAHHOM OKPYXHOCTH — I, @ IUIOLIaAb IPAaBUILHOTO MHOTOYTOJIbHUKA - S, TO, CO-

. 1
IJIaCHO JaHHOM TeopeMe, § = 5 Pr.

Jokazamenbcmeo. Pa3o0beM NpaBUIIbHBIN 7-yTOJNBHUK HA 71 TPEYTOJIbHUKOB,
COEIIMHSS OTPE3KaMH BEPILINHBI /71-yTOJIBHUKA C IEHTPOM BIIMCAHHON OKPYKHOCTH .

1
Ot TPCYTOJIbHUKH PAaBHBI. Hnomam, KaXXJ10T0 U3 HUX paBHA —a,.r, TAC d, - CTOPOHA
2
1
IIPaBHJILHOTO 71-yI'OJIbHUKA. Torna IjIomajib MHOIOyroJbHHKa paBHa E a,.r.n, HO

a,.n= P. CnemoBareiibHO, S = % Pr.

Ecnu F— npou3BosibHBIN MHOTOYTOJIBHUK, TO €0 IUIOLIaAb HAX0IAT pa30ouBas
MHOT'OYTOJILHUK Ha TPEYTOJbHUKH (U IpYyrue GUrypsbl, 1jisi KOTOPHIX U3BECTHBI
MIpaBUJIa BHIYHMCIICHUS TUTOIIA/IN).

Han sToii 3a1a4eil yueHble TpyAUINCh HE OJIUH I'ojl, IOTOMY KaK BEpHbIE CIIO-
COOBI HAXOXK/ICHUS IPOCTEHIIINX TEOMETPUUECKUX GUTYDP ObUIH TPUIYMAHBI JAJIEKO
He cpa3y. Hanpumep, IpeBHHE BaBUIIOHSHE CUMTANIM, YTO IJIONIaJb YETBIPEXYTOJIb-
HUKa paBHa IPOU3BEJIECHUIO MOJyCYMM NPOTHUBOIOIOKHBIX CTOPOH. JInIb mocne oT-
KPBITUSL BEPHOM (POPMYIIBI IS IJIOLIAAN TPEYroJIbHUKA (2 HEBEPHBIX ObLIO Ipeao-
CTaTOYHO) CTAJIO BO3MOXXHBIM BBIYHUCIIATH IJIOLIA/b JTF0OOT0 MHOTOYTOJIbHUKA, pa3-
JIEJIMB €T0 MPEABAPUTEIBHO, CKaXKEM, HA TPEYTOJIbHUKU.

B cBs131 ¢ 3TUM BO3HHMKAET 80npOC: €CIIU OJIUH U TOT € MHOTOYTOJIbHUK I10-
pa3HOMy pa3OuTh HA YaCTU U HAUTH UX IUIOIIAIU, TO OYyT JIU HOJYyYEHHBIE CYMMBI
IIOIIA/IeH YacTell MHOIOYTOJIbHUKA OJIMHAKOBBIMU?

Otser: KOoHEYHO XK€, 6CAKUIL MHO20Y201bHUK MOIHCHO MHOZUMU CHOCODAMU
paspezamsp Ha uacmu. JI0Ka3aHO, YTO yCIOBUSIMU, CHOPMYJIMPOBAHHBIMHU B OIIpE/Ie-



JIEHUM TUIOLIA/IN, UIOLA b BCAKOIO MHOTOYTOJIbHUKA OIIPEAEIEHA OJHO3HAYHO.

[ToaToMy KpOoMe paBeHCTBA M PAaBHOBEIMKOCTH (PUTYp B TEOMETPUH paccMmart-
pPHUBAIOT OTHOUIEHHE PABHOCOCTABIEHHOCTH. C HUM CBSI3aHbl BaKHbIE CBOWCTBA (hU-
ryp.

Omnpenenenne. Muozoyzononuxu Fi u F: nazviearomcea pasnococmagnen-
HbIMU, eCTIU UX MOIHCHO PA30UMb HA COOMBENICHEEHHO PAGHbIE YACHU.

Hanpumep, paBHococTaBnensl napamienorpaMm ABCD 1 npssMoyronbHuK
FBCE , Tak xak napasmienorpamm coctouT u3 ¢uryp F; u F,, a npsMoyroiapHuK - u3
¢uryp F, u F3, npuuem F; =F;,

Hetpynno ybenutbcs B TOM, UTO pagHococmagiennvle huypovl pagHoGeIUKU.
Benrepckum maremarnkom @.bolisii 1 HEMEIIKUM JTIOOUTETIEM MaTeMaTHKU
[1.I'epBuHOM OBLITa TOKA3aHA meopema: a0oble 08a PAGHOBENUKUX MHO20Y20IbHUKA
Pasnococmagiensvl. [[pyruMu CIroBaMy, €CIv B4 MHOTOYTOJIbHAKA UMEIOT PABHBIE
IJIOIIA/IM, TO UX BCErJ]a MOKHO MPEACTABUTHh COCTOSALIMMU W3 MOMAPHO PABHBIX Ya-
CTEH.

Teopema boitsiu-I'epBrHa CITyKUT TEOpETUUECKOW 0a30M IS PEIICHUS 3a71a4
Ha TIepeKpanBanue (pUryp: OIHY pa3pe3aTh Ha YACTH U CIOKHUTH U3 HEe APYTYIO.
Oxa3zbIBaeTCs, YTO €CIH JaHHbIE (GUTYPbl MHOTOYTOJIBHBIE H UMEIOT OJJUHAKOBBIE
IJIOIIAIN, TO 3a7a4a HEMPEMEHHO pa3pelInma.

JlokasarenbCcTBO T€OpeMbl bousn-I epBrHA JOCTATOUHO CI0KHOE. [JoKaxem
TOJIBKO YTBEPXKIACHUE O TOM, UYTO 6CAKUU MPEY20JIbHUK PAGHOCOCMAGIICH C HEKO-
mMOopvlM RPAMOY201bHUKOM, T.€. BCSIKHU TPEYTOJIBHUK MOKHO IIEPEKPOUTH B PABHO-

BEJIMKUHI EMY NPSIMOYTOJIBHUK.
B

P 5/ \L M

A D ¢
[Tycts nan tpeyroasauk ABC . IlpoBenem B HeM gvicomy BD u cpednioio nu-

Huto KL. TTocTpouM NpsIMOYTOJILHUK, OJTHOM CTOPOHOM KoTOporo siBiisieTcst AC, a
npyras nexuT Ha npsimoit KL. Tak kak napsl TpeyronsHukoB APK n KBT, a Takxke
CLM u TBL paBHnsl, To Tpeyronsauk ABC n npssmoyronsauk APMC paBHococTaB-
JIEHBI.

3. Ilnomaabs Npou3BOJILHOM IUIOCKOH (PUI'YPHI U €e U3MepeHHe

C pa3BuTHEM HAyKH U TEXHUKH BO3HHUKJIA OCTpas MOTPEOHOCTh BHIYUCIIATD
IUIOIIA/Ih HE TOJIBKO MHOTOYTOJIbHUKOB, HO U IPOU3BOJIbHBIX Guryp. [lepsrie maru
371ech caenanu ApxuMen U UTalbIHCKUi MoHax bonaBeHTypa KaBanbepu, a okoHYa-
TeIBHO permmiy 3Ty npobsiemy M. Heroton u I'.JIeitbnwu, co3naBimme HHTETpaibHOE
MCYHCJIEHNE, YaCThIO0 KOTOPOTO SIBJISIETCS M BBIYHMCIICHHE TUIOMIAJeH puryp, orpanu-
YeHHBIX 3aJJaHHBIMHU KpUBBIMHU. Ha 0OCHOBE MeTO/1I0B HHTErpUpOBaHUS ObUIH CKOH-
CTPYUPOBaHbI pa3HOOOpa3HbIE TUNIAHUMETPBI — IPUOOPHI, ¢ TOMOUIBI0 KOTOPBIX MOX-
HO U3MEPSTH IJIOLAAb PUTYpPBI, HAIPUMEDP, 00BOIS FPAHUILLY 3TOM (QUTYpPHI CIIECLHU-
aJIbHBIM yKa3aTeJIeM.



ITycts F — npousBonibHas miockas ¢purypa. B reomerpun cuuTaroT, 4TO OHA
umeet mioniaib S(F), eciiu BBIMOIHAIOTCS CIENYIONINE YCIOBHS: CYIIIECTBYIOT MHO-
royrojibHbIe (PUTYPBI, KOTOpBIE copepxkaT F (Ha3oBeM X 00BEMITIOIINMHM ); CYIIIE-
CTBYIOT MHOTOYTOJIbHBIE (PUTYpBI, KOTOpBIE cojiepkaTcs B F(Ha30BeM Ux BXOSIIH-
MH); TUTOTIIAIA ATHUX MHOTOYTOJIEHBIX (PUTYp Kak yroaHo Mamo ommdatores oT S(F).
[Tosichum »tu onoskeHusi. Ha pucynke 1 mokaszano, uto ¢urypa Q comepkut ¢ury-
py F, 1.e. Q - o6vemitomas gurypa, a purypa P cogepxkurcs B F, T.e. P - Bxoasmas
¢durypa. Ha TeopeTnko-MHOKECTBEHHOM SI3bIKE 3TO 03HavaeT, yto Pc Fc Q u, cre-
JIOBaTEJIbHO, MOYHO 3anucath, uto S(P) <S(F) <S(Q).

Ecau paznocms niaowaoeil 0o0vemaiouieil u 6xooauell huzyp mosncem
cmamp Kax y200H0 Maioil, mo, Kak yCTaHOBJICHO B MaTEMaTHUKE, Cyu{ecmeyem
eounncmeennoe yucno S(F), yoosnemeoparowiee nepasencmey S(P) <S(F) <S(Q)
JUTs1 TFOOBIX MHOTOYTONIBHBIX puryp P u Q. Jannoe uucno u cuumaiom naouwiadwio
duzypu F.

DTUMHU TEOPETUUECKUMU TI0JIOKEHUSMH ITOJIb3YIOTCSI, HAIIPUMED, KOTAa BHIBO-
AT hopMyIty naowiadu Kpyza. J1ns atoro B Kpyr F pannyca » BIUCHIBAIOT PaBHIIb-
HBIN 72-yTOJIbHUK P, a OKOJIO OKPY’KHOCTH OIKCBHIBAIOT IIPABWIIBHBIN /7-YTONBHUK Q.
Ecnu o603naunth cumBosiamu S(Q) u S(P) mutomaam 3THX MHOTOYTOJIBHUKOB, TO OY-
nem umeTh, uto S(P) < S(F) < S(Q), mpudem mipu Bo3pacTaHny Yrciia CTOPOH BITH-
CaHHBIX M OMUCAHHBIX MHOTOYTOJIbHUKOB TuIomaan S(P) Oyayt yBennuuBarbcs,
OCTaBasICh IIPU ATOM MEHBIIIE TUIOIIAIN Kpyra, a momaan S(Q) OyayT yMeHbIIaThCs,
HO OCTaBaThCsl OOJIBbIIE MJIOMAIN KpyTa.

[1no1maas NpaBUIBLHOTO /-yTrOJIbHUKA paBHA MOJIOBUHE IPOU3BEICHHUS €T0 I1e-
pUMeTpa Ha paJinyCc BOUCAHHOW B HETO OKpY»)HOCTH. [Ipn Bo3pacTanuu yucia ero
CTOPOH MEPUMETP CTPEMUTCS K JITTMHE OKPYKHOCTH 2Tr, @ TUIOIIA b - K TUIOIIaIn

kpyra. IlosTomMy Sip= %-2nr-r = m’.

Jliobonvimuwlii ghakm: B HacTosIIee BpeMs CyIIECTBYET HEpa3pelumMas 3aaua
10/l Ha3BaHUEM «KBaJpaTypa Kpyra», CBsI3aHHas C HOCTPOECHUEM C IIOMOLIbIO LIUPKY-
JIS1 ¥ JIMHEWKH KBaJpaTa, PaHOBEJIMKOT0 TaHHOMY KpyTy. Jloka3aHO HEBO3ZMOKHOCTD
TaKOI0 MOCTPOCHUS (XOTS U CYIIECTBYIOT U3SIIHBIC MPUOJIMKEHHBIE CITOCOOBI TAKOTO
MTOCTPOCHHS).

JIitst mpuOIMKEHHOTO U3MEPEHHUS TIIOMIACH TIOCKUX (PUTYp MOKHO UCTIOIb-
30BaTh pa3IMyYHbIe TPUOOPHI, B YACTHOCTH, MATETKY.

Ilanemka - 3mo npo3paunas naacmuna, Ha KOMOPOU HAHECEHA Cenb Keao-
pamoe. CTOpoHa KBajipaTa MpUHUMAaeTCs 3a 1, 1 4eM MEeHbIIIe 3Ta CTOPOHA, TEM TOU-
HEee MOXXHO U3MEpPUThH ILIOMAab (QUTYPBHI.

HaknaneiBaem manetky Ha nannyo ¢urypy F. KBaapatel, koTopbie nenmkom
nexar BHyTpH Gurypsl F, 00pa3yroT MHOTOyTONIBHYIO (hurypy P; kBampaTsl, HMero-




e ¢ purypoii F obumre Touku u nienukom nexainie BHyTpu ¢urypsl F, obpa3zyror
MHOT'OYTOJIbHYIO (purypy Q.

ITnowaou S(P) u S(Q) naxooam npocmvim noOCYemom Keaopamos. 3a npuod.iu-
JiceHHoe 3HaueHue niaouwaou guzypol F npunumaemcea cpeonee apugpmemuueckoe
HAllOeHHBIX naowiaoe:
S(F) =S +5(P)
2

B HauanbHOM Kypce MaTeMaTUKH yJalluecs U3MEpSIOT IIIomany Guryp ¢ mno-
MOIIIbIO MAJIETKH TAKUM 00pa30M: MOJACUUTHIBAIOT YUCIO KBAAPATOB, KOTOPHIE JIEKAT
BHYTpHU urypsl F, u gnciio kBagparos, yepe3 KOTOPbIE MPOXOAUT KOHTYP (puUrypsi;
3aTeM BTOPOE YHCIIO JIEJIAT IMOMO0JIaM U PHOaBISIOT K mepBomy. [lomydennyio cymmy
CUMTAIOT IIomaanio puryps F.

Herpyano o6ocHoBaTh 311 AeiicTBus. IlycTh m - unciao KBaapaToB, KOTOPHIE
MOMECTHIIMCH BHYTpU (urypsl F, a n— uncio kBagpaToB, 4epe3 KOTOPHIC MPOXOJIUT
koHTyp ¢urypst F. Tormga

S(P)=m,aS(Q)= m+n.

U 3HauwT, S(F):m+(m+n) _2m+n i

2 2 2

[TaneTka mo3BossieT U3MEPUTH IOMIAAb GuUrypsl F ¢ onpeaenenHoi TouHO-
cThI0. UTOOBI MOTyunTh 00JICE TOYHBIN pe3yJIbTaT, HY)KHO B3STh MAJIETKY ¢ OoJee
MeNKUMU KBajipatamMu. Ho MOXHO MOCTYNUTh HHAYE: HAJIOKUTH OJIHY U TY XKe Ta-
JIETKY Ha (pUrypy mo-pazHomy U HaTH HECKOJIbKO MPUOIMKEHHBIX 3HAY€HUH TUIO-
maau ¢urypsl F. X cpennee apudpMeTrnieckoe MOKET OBITh JIYYIIIHM MPUOTHKEHH-
€M K YHCIIEHHOMY 3HaueHHIo Tiomann Gurypsl F.

Taxoii crtoco0 OICHKH TUIOIIAIN JISKUT B OCHOBE COBPEMEHHOTO TTOHSITHS
TJIOIA/TA TIPOU3BOJILHOM (DUTYPHI: TUIOIIAJBI0 HA3bIBACTCS MPEJIEN, K KOTOPOMY
CTPEMSITCS MOJYYEHHbIE BETMYUHBI, €CJIM OpaTh NAJIETKU CO BCE 00JIe€ METKUMU
KJIETKaMH, B CJIy4ae, €CIu TaKOM Ipejiell CyIeCTBYET.

Jlobonvimuulyl axm: MIOMATF MHOTOYTOJIBHUKA, BCE BEPIIMHBI KOTOPOTO
JIeXkKAaT B y371aX KBaJ[paTHOM CETKH, BhipakaeTcs: hopmynoit (popmynoii [Tuka):

S=n+2 1,
2

II€ 71— KOJUYECTBO Y3JIOB CETKH, JIEKAIMX BHYTPH MHOTOYTOJIBHUKA, & M — KOJIU-
YECBO Y3JI0B CETKH, JIEKAIINUX HA €ro FPAHUIIE (B YACTHOCTH, B BEPILINHAX).



Bb1600 — umoez: Takue BeIMUYMHBI KaK JJIMHA, TUIOIA/b, BETUYMHA yria Xapak-
TEPU3YIOTCSl OIMHAKOBBIMU CBOMCTBAMH, HO 3a7jaHbl Ha Pa3HbIX Ki1accax GUryp: Iju-
Ha — HA MHO>KECTBE OTPE3KOB, BEIMYMHA YTJIa — HA MHOYKECTBE yTJIOB, TUIONIA/Ib — Ha
MHOX€eCTBE (PUryp (MHOTOYrOJIbHBIX U KPUBOJMHENHBIX).

Paccmotpenu:

- KOCBEHHBIE CITOCOOBI BBIYMCIEHUS IUIOIIAAEH MPSAMOYTroJbHUKA, TPEYyTOIbHUKA,
napajiesiorpaMmMa, TpOU3BOJIFHOTO MHOTOYTOJIBHHKA,

- B3aMOCBS3b PaBHOBEIMKOCTH U PaBHOCOCTABIEHHOCTH MHOTOYTOJIBHBIX (PUTYP,

- 000CcHOBaIM cOco0 U3MepeHust ouaand GUrypsl MPU NTOMOIIH MATETKH.

3ananue u3 yueoOHuka Maremaruku 3 knacc apropa [lerepcon JL.I. mist caMmocTosTenbHON
paboThI

Beruncnure miomanb Gpurypsl

2cm 2cMm 4 cm 6) 56 cM

40 c™m

3 cMm

e e — —

A

18 em

Pesynbrar Belpasure B KBaApaTHbIX IELUMETPax



Tema: «O0BbéM, macca Tesa. [Ipome:xkyTku Bpemenu. J[pyrue Besiu-
YHHBbI, PACCMATPHBaeMbI¢ B HAYAJIbHOM KypCce MAaTEeMATHKH
Inan:

1. O6vém mena u e2o usmepenue

2. Macca mena u ee usmepenue

3. Ilpomesicymku epemeHu u ux usmepenue.

4. ﬂpyzue 6CIUYUHDBlL, U3YUAECMDBIEC 6 HAUATITBHOM KYypCe mamemamuKu. 3aeucu-
mocmu MlecOy eeiuyunamu

O0béM TeJia M ero u3mMepeHue.

[TonsTHE 00BEMa onpenenseTcs Tak ke, Kak MoHATHe Iuiomaan. Ho mpu
pPaccMOTPEHUS OHATHS IJIOIAb, Mbl PACCMATPUBAJIM MHOTOYTOJIbHBIE (PUTYpBI, a
MIPU PACCMOTPEHUU MOHATHUS 00bEM MBI OyIeM paccMaTpUBaTh MHOTOTPaHHbIE UTY-
puL. Ob6vem xapakmepusyem mMecmumMocms.

Onpenenenne. O0vémom gpuzypovt Hazvieaemcs HeOMPUUAM ENbHAA 6ETUYUNHA,
ONpeoeéHHasn 0ns Kaxcoou hpuzypovt max, umo:

1) pasnuie gpuypol umerom 00un u mom xce 00vém;

2) ecu pucypa cocmaesnena uz KOHeYHo20 Yucaa uzyp, mo eé 00vém pasem
cymme ux 00vémoe.

YcaosuMces 006EM ¢urypsl F o6o3navars V(F).

YrtoOb1 m3MepuTh 00beM GUTYPHI, HY>KHO UMETh eIUHUILY 00béMa. Kak mpaswuio,
3a eIMHUILY 00bEMA MPUHUMAIOT 00BEM KyOa C TpaHblo, PABHON E€AMHUYHOMY OT-
PE3KY, TO €CTh OTPE3KY, BBIOPAHHOMY B Kau€CTBE SAMHUIIBI JJTUHBI.

N3mepenue oObEéMa naHHOM (DUTYpHI COCTOUT B CPABHEHUU €0 ¢ 00bEMOM
€AMHUYHOTO Ky0a. Pe3ynbTaToM 3TOro cpaBHEHUs SABISETCS YUCIO V(X).
Yucno V(x) Ha3pIBAIOT YMCIEHHBIM 3HAUCHUEM 00BhEMA MTPU BEIOPAHHOW €JTUHUIIC
00BbéMa.

Ha npakTuke 171 u3MepeHHs 00bEMOB IPUMEHSIOT CIIEAYIONIME €AUHUIIBI: MM,
cM?, v, M3, kv, JIMTp —3T0 KyOMYecKHil JeLUMETP.

O6beM MpsAMOYTOJIBHOTO NapajuieJenuIe1a paBeH MPOU3BEICHUIO TPEX €ro
M3MEpEHUH (IJIMHBI, IMUPUHBI U BBICOTHI).

C V=a‘b-c

a
Ha Pycu B crapuHy MCHOIb30BAIUCH B KAUECTBE €IMHUI] U3MEPEHUS 00beMa
BeZpo (oxodo 12 i), mrod (mecsaras yacts Benpa). B CLIA, Aarnuu u npyrux ctpa-
Hax UCIOJIb3yIOTCs 6appenb (okono 159 i), ramnon (okoio 4 1), Oymiens (0koio 36
1), nuHTa (0T 470 10 568 KyOMUECKHX CAHTUMETPOB).



Macca TeJia U ee U3BMepeHue

Macca — o/1Ha U3 OCHOBHBIX (pU3UYECKUX BeJnyuH. [ToHsITHE Macchl Tena CBs-
3aHO C MOHSATHEM BECa — CHUIIbI, C KOTOPOil Teno npuTsaruBaercsa 3emiueit. [loatomy Bec
TeJa 3aBUCUT HE TOJILKO OT caMoro Tena. Hampumep, OH pa3indeH Ha pa3IuuHbIX
UPOTax: Ha nosroce Tesno BecuT Ha 0,5% Ooubiiie, yem Ha 3kBatope. OgHaKO TIpU
CBOEH M3MEHYMBOCTHU BeC 00J1a1aeT 0COOEHHOCThIO: OTHOIIIEHHE BECOB JABYX Tell B
JOOBIX YCIOBUSX OCTaeTCs HeM3MeHHBIM. [Ipu u3mMepeHuu Beca Teaa myTeM cpaBHe-
HUS €0 C BECOM JIPYTOT0 BBISIBJISIETCS HOBOE CBOMCTBO TeJ, KOTOPOE Ha3bIBAETCS
MAacCCOH.

Jliist cpaBHEHUS ABYX NPEIMETOB IO Macce MX B3BEHIMBalOT. Eciin yamm BecoB
YPaBHOBEILIMBAIOTCSA, TO MPEIMETHI UMEIOT OJJMHAKOBYIO MAacCy, €CIIM KE Yallll HE
YPaBHOBEIIEHBI, TO MIPEAMET, HAXOSIIUICS HA TOM Yaille, KOTOpasi IEPETITUBAET,
MMeeT OOJIBIIIYIO MacCy, BTOPOU MPEeIMET — MEHBIIYIO.

Ecnu Teno B3BecHIiM Ha phIYaXHBIX BecaxX Ha SKBATOPE, a 3aTEM TEJI0 U TUPU
TIePEHECTH Ha TI0JIFOC, TO B3BEITMBAHKE HA MOJIOCE JIACT TOT JKE pe3yIbTaT, 4To Ha
HKBATOPE, MMOCKOJIBKY 1 TEJIO ¥ THPH U3MEHST CBOM BEC OJMHAKOBO. Takum 0Opazom,
Macca Tejia He U3MEHSIETCS, OHA OJIHA U Ta XK€, TJie Obl TeJIO HU HAXOIUJIOCh.

Omnpenenenne. Macca- 3mo makasa nonodcumeabHan eeauiuna, Komopasn
oobnaoaem ceoucmeamu:
1)macca oounakoea y men, yposnoeeuwiugarouiux opy2 opy2a Ha éecax,
2)macca cknaovieaemcs, K020a meia COCOUHAIOMCA 6MeCHe: MACCA HeCKOIbKUX
mein, emecme 63AmMulX, PAGHA CyMMe UX MaACC.

Ecnu cpaBHUTE JaHHOE OMpeereHue MacChl C ONPEEICHUSIMU JUTUHBI U TLT0-
a1, TO YBUIUM, YTO Macca XapaKTepU3yeTCsl TEMH K€ CBOMCTBAMU, YTO U JIJTMHA U
TIJIOIA/Tb, HO 3aJlaHa OHA HA MHOYKECTBE (DU3UUYCCKUX TEJl.

N3mepenune Macchl MpOU3BOAUTCS C TOMOIIBIO BecoB. [IporcxoauT 3To ce-
OyromuM oopa3oM. Beibupaem Teno e, Macca KOTOPOTO IPUHUMAETCS 33 SAUHUILY.
[Ipennosioraercs, 4To MOKHO B34Th U IOJIM 3TOM Maccel. Hanpumep, ecnu 3a enuHu-
Iy MaccChl B3SITh KAJIOTPAMM, TO B IIPOIIECCE U3MEPEHUS MOYKHO MUCIIOJIb30HaTh U Ta-
KYIO JK€ €0 JIOJI0, KaK rpaMm: 1r S KT.
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Ha ogny uamny BecoB KJ1aayT TeJI0, MAacCy KOTOPOTO U3MEPSIIOT, a Ha APYTYIO—
TeJa, BRIOPAHHBIE B KAYECTBE CIMHUIIBI MACChI, T.C. TUPU. DTUX THUPb JOJKHO OBITH
CTOJIbKO, YTOOBI OHM YPOBHOBECUJIY MIEPBYIO YAIIKy BECOB. B pe3ynbTare B3BemIMUBa-
HUS MTOJTY4YaeTCs YMCICHHOE 3HaUYE€HNE MaCcChl JJAHHOTO TeJia MPY BHIOPAHOU €TUHUIIE
Macchl. D10 3HaueHue npubmmkeHHoe. Hanmpumep, eciam macca tena pasHa S kr 350
T, TOo yucio 5350 cienyer paccMaTpuBaTh Kak MPUOIMKEHHOE 3HAYCHUE MACCHI JTaH-
HOTO TeJa.

J1J1sl YUCIeHHBIX 3HAaYeHUH MACChl CIIpaBeUIUBBI BCE YTBEPKICHUS, CPopMy-
JMPOBAHHBIE IJIs JUIUHBL, T.€. CPABHEHUE MACC, JEHUCTBUS HaJl HUMH CBOJSITCS K
CPaBHEHHUIO U ICMCTBUAM HAJl YUCICHHBIMHU 3HAYCHUSIMU MaCC.

OcHOBHasl €IMHMIIA MacChl— KHyiorpamm. M3 3Toii OCHOBHOM eIMHUIIBI 00pa-
3YIOTCSl APYTUe €AMHUIBI MACChl: TpaMM, TOHHA U TIp.



