JdeanmocTs yucen

Henumenem HATYPAIBHOrO 4YHC/IA @ HA3bIBAIOT HATYPAILHOE 4HCIO, HA
KOTOpOe a aenutcs 0e3 ocrarka.

Kpamubiv HaTYpaIbHOMY YUCIY @ HA3bIBAOT HATYPAIBHOE YHCIO, KOTOPOE
nenurcs 0e3 ocrarka Ha a.
Ipu3HaKu 1enHMOCTH

Ha 10: Ecnu 3anuck HaTypanbHOro yucsia okanuusaercs undpoii 0, To 31o
uyucno jpenures Ge3 ocrarka Ha 10. Ecnu 3anuck HarypansHOro yucna
OKaHuuBaercs Apyroi uuQpoii, To oHO He nenutes Oe3 ocrarka Ha 10.

Ha 5: Ecnu 3anuce HaTypanbHOro yncia okanynsaercs uudpavu 0 win 5,
TO 3T0 4Meno jgenurces Oe3 ocrarka Ha 5. Ecnm ke 3anuce  uymena
OKaHYHBaeTCH MHOM LHQPOIL, TO ync10 Oe3 ocTaTka Ha 5 He JAeNUTCS.

Ha 2: Ecnn 3anuch HaTYpalbHONO 4MCIA OKAHYMBAETCH 4YeTHOIN Ludpoii,
TO 3TO YHCIO 4eTHO (enurcs 0e3 ocrarka Ha 2), a eciH 3anuch 4YHCaa
OKaHYHBaAETCs HEe4eTHOMH LHQPOIi, TO 3TO YHCIIO HEYETHO.

Ha 9: Ecan cymma umdp uucna aenures Ha 9, 1o ¥ 4ucno jaenurca Ha 9,
ecl/M CyMMa LH(P 4YHCIa He JeNUTCA Ha 9, TO M YHCNO He J1enTes Ha 9.

na 3: Ecnu cymma uudp uucna genures Ha 3, T0 M YHCIO JennTes Ha 3;
eC/M CyMMa LHQP YHCIA HE JCNIMTCA HA 3, TO H YHCIIO He JIeNIHTCA Ha 3.

HarypansHoe 4MCJIO HA3bIBAIOT NpocmuiM, €CJIM OHO HMMEET TOJNBKO JBa
JCNUTENs: eAMHMLY M camo 310 4ucno. HarypansHoe 4mMClIO Ha3biBAOT
COCMAgHHIM, ©CJIH OHO HMeeT DoJiee ABYX JenuTeneit.

Tabamuna npocrbIx yuce
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HO/I « HOK

HauGosbiuee HarypaisHOE YHCI0, HA KOTOpOE JensaTcs 0e3 ocrarka 4yncna a
i b, HasblBAOT Haudoabuium 0ouwum deaumenem (HOJM) aTux yncen.

HarypanbHele 4iClla HA3BIBAKOT @3QUMHO NPOCMBIMU, €CIIH UX HAHOONbIIHI
o0wmuii penurens pased 1.

Yol HalTH Haubonvwuit obwuii denumens HECKONBKHX HATYpalbHBIX

qucen, Hajo:

1) pa3noxkuTh HX HA NPOCTHIE MHOKUTEIIH,

2) u3 MHOXHUTENeH, BXOAAWMX B pPaziOKEHHE OJHOINO M3 ITUX HHCel,
BBIYEPKHYTh T€, KOTOPhIE HE BXOJAT B PA3/IOKEHHE JAPYIHX YHCET,

3) naiiTi npou3Be/IeHHe OCTABIIMXC MHOXKHTENEI].

36=Q-2-3)3; 48=2-22-2-3 = HO(36,48)=2-2-3=12.

Hauvenvwum obwyum KpamusiM HATYPANbHBIX YHCENl a W b Ha3blBalOT
HAUMEHBLLEe HATYPAILHOE YHCII0, KOTOPOE KPaTHO U a, ! b.

Urobbl HaliTH nauwenbwiee obuwjee KpamHoe HECKONLKHX HATYpaIbHbIX

4HCeNl, HaJo:

1) passioKHUTE UX HA NPOCTHIE MHOKHTENIH,

2) BbINMCATh MHOKUTEH, BXOAALIME B PA3JIOIKEHHE OHOIO H3 YHCEL,

3) n00aBUTL K HHM HEJOCTAIOLIME MHOKHTEIH H3 Pa3fIOKEHHI OCTANBHBIX
4HCe,

4) HaiiTH npou3BeIeHHe NOMYYHBIIMXCA MHOKUTENEH.

28=2-2-7, 42=2-3-7 = HOK{(28,42)=2-2-3-7=84.
JeiicTBus ¢ 00bIKHOBEHHBIMHU APOodsiMH

OcHoBHOE cBOIHCTBO 1podK
Ecnu unenurens ¥ 3HameHarelb ApodH YMHOKUTE WIH Pa3e/ITh HA OJHO U
TO JK€ HATYPAILHOE YHCIIO, TO NOIYYUTCH paBHas eif Apodsb.
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Coxkpawenue apodei

Jlenienue qucanTeNs M 3HaMeHaress Ha MX oOwWMil JennTeNb, OTIHYHBL OT
€IMHHLBI, HA3BIBAIOT COKPAeHUeM Opodu.

14 14:7 2: 27 _27:9 3. 35 :35:35. 1
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[Tpuesenue npodeit k ob1eMy 3HaMEHATeNO

UtoObl npugecmu Opodu k HaUMEHbUEMY 00WeMY 3HAMEHAMENIO, HAJIO:

1) naiitn HauMeHsblnee ollee KparHoe 3HameHarenell atux apobeil, oHoO U

OyJer HX HauMeHbLIMM ODLIMM 3HAMEHATENIEeM,

48 48:12 4



2) pa3zenuTs HauMeHbWNit OOWMIH 3HAMEHaTe/lb HA 3HAMEHATeNH JAaHHBIX
ApoOeit, T. €. HaliTH JUlsl Kaxka0it ApoOH 10NONHHTENEHEI MHOKUTENS,
3) YMHOKHTBL YUCIHTENL W 3HAMEHarenb Kaxaoi Japodum  Ha ee
nogonumenbubm MHOXKHTEb.
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CpasHenue, CioxeHue H BeIYHTaHHe Jpo0ei ¢ pasHEIMH 3HAMEHATE ISMH
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CnoxeHHe U BEIYNTAHHE CMELIAHHAIX YHCell

Yro0s! croxcumes cMewantbie yucaa, Hajo:

) npusecTn JpoOHBIE YAacTH 9THX 4HCEN K HauMeHbLeMy oO0Llemy
3HAMEHATEIO,

2) OTAENBHO BBINOJIHHTL C/IOKEHME LENbIX 4acTel M OTAENLHO APOOHBIX
YacTe.

Ecnn npu crnoxenuu ApOOHBIX wacTell nojy4usiack HenpaswibHas ApoOb,

BBIJEIUTh LENYIO YacTh U3 ITOMH ApodH ¥ npuOaBHTE ee K NMOJIYYEHHOI nesoil

YaCTH.
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Yro0b! BEINIONHHTDL 8bIYUMAHNUE CMEUIAHHBIX YUCET, HAJIO!

1) npuBecTH ApoOHBIE YACTH OSTHX 4YHCEI K HauMeHbluemy obuemy
3HAMEHaTeNo, ecnu ApobHas 4acTh YMEHbLIAEMOro MeHbue JpOoOHOI
YaCTH BBIYMTAEMOro, NPEBPAaTHTL €€ B HENpPaBUILHYIO ApO0b, YMEHbIINB
Ha eJINHULY LEYI0 4acTh,

2) OTAGNBHO BBIMOJHUTL BBIYHTAHHE LENbIX 4YacTell M OTJENBHO APOOHBIX
yacreii.
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YMHO)eHHE O0bIKHOBEHHBIX J1podeil

UtoObl ymHONMCUML Opobb HA HAMYPATLHOE YUCTO, HANO €€ YUCIUTENb
YMHOMKHMTB HA 3TO YHCIIO, @ 3HAMEHATE/b OCTaBUTh 0e3 H3MEHeHHs.
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Yr0o0s!l yMHONCUMb OpObL HA OPOOYL, HANO:

1) naiitn npousseseHne 4uciMTeNell M NpoU3BeJeHHE 3HAMeHareseil ITHX
Apodeit;

2) nepBoe Npou3BeAeHHE 3aMNUCATh YUCIIUTENEM, @ BTOPOE — 3HAMeHaTelleM.
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JUis Toro 4roObl BBINOJIHHTL YMHOMCEHUE CMEWAHHLIX NHCen, HAn0 HX
3anucarb B BHAE HENpPaBWIbHBIX JpoDdei, a 3areM BOCHOJIL30BATLCA
NPABHIIOM YMHOMKEHHs Apodeit.
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YToOs! yMHONMCUMS CMEWAHHOE YUCTO HA HAMYPATLHOE YUCAO, MOKHO!
1) YMHOKNTE LEIYIO YACTh HA HATYPAIEHOE YHCIIO,
2) YMHOXKUTB APOOHYIO HaCTh HA ITO HATYPAILHOE YUCIIO,
3) CIOKNTE NOMYYEHHBIE Pe3YILTAThL.
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Haxoxuienue apobu or yncna

Yro0s! HaliTH Opobe om yucra, HYKHO YMHOMKHTE YHCIO HA STY Apo0b.

0,5 or 80 pasuel 80 - 0,5 =40, % oT 6 paBHbl 6-3—2-3—6—2-—2—4

3 13 1.3 il.l
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12% or 45 pasuel 0,12 - 45=54; 0,8% or 2,5 pasust 0,008 - 2,5 =0,02.
B3aumuo obparHsie yncia
JlBa wumcna, npousBefieHHe KOTOPLIX paBHO 1, Ha3bIBAOT  G3QUMHO

obpamHeiMu (Hanpwuep —_ uE ﬂ B S5u l)
s il o Al i 5

Jenenue oOBIKHOBEHHBIX Apodeii

Yrolel pazdenums OnHY Apo0b HA APYIyl0, HAA0 JAENMMOE YMHOXKHTH Ha
4uCI10, 00paTHOE JEJIHTEINIO.
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Haxoxnaenue yucna no ero apodu
YroObl HAlTH YUCIIO N0 OGHHOMY 3HANEHWIO €20 Opodu, HAJ0 ITO 3HAYECHHE
pasziesuTh Ha Apods.

2
Ecnn 3 HekoToporo yucna cocrasnsier 500, To camo YHCNO paBHO

500- 2_500 3_500-3_250-3 750_750_
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OTHOLWEH!S U NPONOPLHH
YacTHOe ABYX YMCel HA3BIBAKOT omHouteHueM THX uucen. PaBeHcTBO ABYyX
OTHOLUEHHIT HA3LIBAIOT Nponopyuei.

... G
—==| WM rje Yucia a ¥ d Ha3bIBAIOT KPaiiHUMK YNleHaMu

b d
PONOPLHH, ¢ M b — CpeIHHMH WIEHAMH [PONOPLHH.

OcrogHoe ceolicmeo nponopyuu: B BepHOIl NPONOPLUMH  npouzeedenue
KPQUHUX WTEHOE PAEHO NPOU3EEOEHUIO CPEOHIX.

a c
Haxos/ieHie HeH3BECTHOTO YiIeHa NPONOPLIH =

a:%; b:ﬂ, c:ﬂ; d_bc
¢ b a

Ecnu B BepHOIT IpONOpLHY NOMEHSTE MECTaMU CpeiHHe YieHb! WIH Kpailinue
YIEHBL, TO MONY4HBLIHECH HOBBIE NPOMOPLIMH TOKE BEPHBI.

OrHoLeHNe AIMHBL OTPe3Ka Ha KapTe K JUIMHE COOTBETCTBYIOLIEro OTpe3ka
Ha MECTHOCTH Ha3bIBAIOT MACIMABOM KapThl.

JUIHHA OKPYAHOCTH M IJIOINAAbL KPYyra

OM = r = pazuyc
AB =d - nnamerp
d=2r; r=dn2 M

C = 2nr = ntd = JUIHHA OKPYKHOCTH
S =mw? = nd*/4 — nnowane kpyra

Koopaunarunas npamas A

IMpsmyo ¢ BeIOpaHHbiMH Ha Hel HavanoMm orcdera O(0), eAHHUYHBIM

OTPE3KOM H HaNpaB/ICHHEM HA3bIBAIOT KOOPOUHAMHOT NPAMOIL.
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Yucno, nokaselBalollee [OJIOKEHHE TOYKH HA INPAMOI, Ha3bIBalOT

Koopounamoii 1ol ToukH (0do3Havator A(a)).

[TpoTHBONONOKHbIE YHCNA

Jlsa yHcna, OTIMHANOWMECH APYr OT Apyra TONBKO 3HAKaMM, Ha3bIBAOT

NPOMUEONONONCHBIMU YHCITAMH (Hanpuwep, 4u-462u-62, - % u %]

HarypanbHble w4ucsna, NPOTHBONOMOKHBIE WM 4HUCIA U HY/Ib HA3bIBAKOT
yeavimu yucnamu (0003HavaoT OyKBoi Z).

Moaynk yucna

Mooyrem uucna a Ha3blBAIOT PacCTOsiHUe (B €JMHMYHBIX OTpe3kax) or
Hayana KoopaMHar 10 Touku A(a) (oGo3nasaior a|).

8=068; |-34,9|=34,9; |—6% A

=62 [567.0=56701; o=

TTIPOTHBONONOKHBIE HHCIA HMEIOT paBHble MOAYIH: |a| =|-a].
VpaBHeHHs, COAPIKALLHE 3HAK MOAYIIA

Ix|=17 |x]=-256 x| =
x=17 wmu x=-17.

ﬂCﬁCTBHﬂ € NOJIOAKHTE/IbHLIMH H OTPHUATE/IBHBIMH “HCJIAMH

Cnoxenue OTpHUATENIBHAIX YHCEN

UtoObl croxcume 0ea ompuyamensHeIx YuUCAd, HAJO:

1) cnoxuTh HX MOJYIM,

2) nocTaBUTh Nepesl NONYHEHHBIM YHCIIOM 3HAK «—).
-68+(=57)==(68+57)=-12,5; =325+(-475)=—(325+475)=-800

Hem peleHuil. x=0.



Crnoaxenne yucen ¢ pa3HbIMH 3HaKaMH

YroOb! crosxcume 0ea yucna ¢ pazHsIMU 3HAKAMU, HAJ0:

1) 13 Gonbluero MoAy/Ist ClraraeMeIX BbIHeCTh MEHbLUHIT,

2) nocraBuTe nepej MNOJYYeHHBIM YHMCJIOM 3HAK TOrO C/laraeMoro, Mojylb
KOTOPOro dobuue.

39+(=57)==(57-39)=-18;

Beiuuranue

Yrodel uz OdawHo20 uucna ewvecms Opyzoe

npHOaBUTE YHCIIO0, IPOTHBONOMOKHOE BEIYHTAEMOMY:

16,8-245=168+(-245)=-(245-168)=-7.7:

—-19=-25==19+(=25)=—(19 +25)=-44,

-235-(-543)=-235+543=543-235=308.

YMHOKEHHE

Yrolel nepemuodcums 0Osa uuCAQ C  PA3HLIMU  3HAKAMU, HAJO0

[IEPEMHOKHTD MOAYIH ITHX HHCEI ¥ NOCTABUTE MEpPE] IOJYHEHHBIM YHCIIOM
3HAK «—».

35-(-4)=-(35-4)==-14; =25.60=—(25-60)=-1500; =50-0=0.
Yro0b1 nepemroncums 0ea ompuyamessHuIX HUCIA, HANO NEPEMHOKUTE HX
MOAYIIH,
-65-(-2)=|-6,3-]-2|=65-2=13; —26-(-8)=|-26|-|-8=26-8=208.
Jeneuune

Yrodsl pazdeaums ompuyamenbHoe UYUCAO HA OMPUYamMenbHoe, HAJL0
pPasieNuTh MOJY/Ib AEIMMOro Ha MOAY/Ib AS/IHTENS.

=235+560=560-235=325.

HAI0 K YMEHbLIAEMOMY
a-b=a+(- b)l

-84:(- 4=84:4=2]1; —6:(—9)=[—6|:|—9|=g=§,
_i.(_i)_’_i‘._s to& 31 G2F LA 9 s

9\ 27 9277927798 98 1.2 2
Ilpu denenuu wucen ¢ paznsimu 3Hakamu, Hajo:
1) pazaenuTs MOJYIb ACNMMOrO Ha MOAYIIb JENHTENs,
2) nocTaBuTh nepest NONYyYEHHBIM YHCIOM 3HAK «—».

1
84:(=7)=184|:|-7=84:7=12; =6:120=(-6|:|12 ————=005'
z.[ 28] 7. Fzs_z 28, 720 T2 B9 9 Lo
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Ilpu aeneHuy Hyns Ha MoOOOE YMCIO, HE PABHOE HYIIO, NONYYAECTCH HYIb.

0:(=67)=0. Herums na nyis neavza!

Paunonansueie yucia

m
qHCJlO, KOTOpOE€ MOIKHO 3allHCaTb B BUIAE OTHOLWEHHA — , I'I€ m — LeJloe
n

YHCNO, @ 71— HATYPAJIbHOE YHCI0, HA3bIBAIOT PAUHOHAIBHBIM YHCIOM.
(Hanpu.uep, 5= —5—; -78= -7-§- = ﬂ; 0= 9.; oo 2 = __2)
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Cymma, pazHOCTb, NPOU3BEJIEHHE M YaCcTHOE (ecnu JennTens orauyeH or 0)
PALMOHANBHBIX YHCE TOXKE paUHOHAIBHOE YHE0 (0003Ha4atoT OykBoil Q).
Caoiicrsa seficTBHil ¢ pAHOHANBHBIMA YHCIIAMH
Cnosicerue  palMOHANBHBIX  4HCEN O0Najnaer nepemecmumensHuiM U
coyemamenbHbIM CBONCTBAMM:
latb=b+al la+(b+c)=(a+b)+c=a+b+c
IIpubagnenue Hy1A He uzMeHsem HNCNA, & CYMMA NPOMUBONOTONCHBIX YUCEIl
paBHA HYO
a+0=a}l la+(-a)=0|
Vamuoocenue pauHOHIBHBIX yMcell TOke 00NajaeT nepemMecmumentHoIM |
coyemamenbHs5IM CBOHCTBAMM:
tab=bal |a(bc)=(ab)c
Vanoocenue na 1 we wuzmensem pauMOHAIBHOrO YNUCIA, A npouzeedeHue
YuCAa HA 0OPAMHOE eMy YUCA0 paeHo 1.
a-l=1, ecrt a#0|
a

Vuuoorcenue yucia Ha Hyas Jaer B npouzeedeHuu Hyab, T. €. A 1000ro

PALOHANLHOIO YHC/A @ HMEeM:
la-0=0}

Ilpoussedenue MOKeT OBITh PAHO HYMIO IMLLL B TOM Clly4ae, Korjua xoms ov
00UH U3 MHOMCUMENET PAGEH HYTIO:

ecst a-b=0, o nmubo a=0, mbo b=0 (moxker ObiTb, 410 1 a=0, ¥
b=0).

YMHOKEHHE pauMOHANBLHBIX uucen o0lajaeT W pacnpedeaumenbHuM
CBOMCTBOM OTHOCUTE/ILHO CJIOKEHHUS ¥ BHIYHTAHUS:

(a+b)-c=ac+bc (a=b)-c=ac-bc}
PackpsiTie cko0ok

Ecnu nepea ckoOkaMu CTOMT 3HAK « +», TO MOXKHO PackpbiTh CKOOKH,
COXPAHUB 3HAKY CJIAraeMblX, CTOAMX B CKOOKAX.

Yto0b! packpelTh CKOOKH, NEPEI KOTOPLIMY CTOUT 3HAK « — », HAO PACKPLITh
CKOOKH NOMEHsB 3HAKH BCEX CNaraeMbiX B CKOOKAX Ha NMPOTHBONONOKHBIE.




(~a+2b)=—a+2b,
ITonoGHsIe cnaraemsle
Cnaraemsle, HMEKOUHE OAMHAKOBYK) OYKBEHHYKH) 4acCTb, HAa3blBalOT
nodobuvimu  cnaraeMeiMiu.  YrtoObl CNOKMTE (MM TOBOPAT. NPUBECTH)
NoJ00HBIE Claraemble, HAA0 CHOKHTL HX KOMPDHLUHEHTbl W pe3ysbTar
YMHOKUTb HA O0LLYH0 OYKBEHHYIO H4acTh:
—a+2b+4a-6b+7=a(-1+4)+b(2-6)+7=3a-4b+7,

~(Bk-7p)==3k+7p, +(-5c+8d)==5c+8d.

8k —6m +3k +6m=5k-9+m=k 8 +3=5)+m(-6+6+1)-9=6k+m-9,

Pewenue ypasHenuit

Kopuu ypaBHeHUs] He U3MEHAIOTCH, eCiIM ero o0e 4HacTH YMHOXKHTL WM
pazjeuTh Ha OJHO H TO JKe YMUCIIO, He PABHOE HYIIIO.

Kopuu ypasHeHMs He M3MEHSIOTCH, eCiM Kakoe-HuOyAb —cliaraemoe
NepeHecTd M3 OJHOH YacTH YpPaBHEHMsS B JPYIYIO, H3MEHHB NPH 3TOM €ro

3HaK.
4) 3)

1. 2 Y%

)36x-12=18 [:6 23x=7=7= |12 308:494-74 |x5
6x-2=3 4x-9=5 4x+12=37
6x=3+2 4x=9+5 4x=37-12
6x=5 |:6 4x=14 |:4 4x=25 |:4
-1 x=14:4 x=25:4

o x=35 x=625
Omeem : % Omeem - 3.5. Omeem : 6,25.

YpaBHeHue, KOTOpoe MOKHO NPUBECTH K BUAY ax = b, rae a =0 ¢ noMowbo
nepeHoca  claraéMeIX M NPHBEACHHs  NOJOOHBIX  CJlaraeMsix,
HA3bIBAIOT TUHEIHBIM YPABHEHUEM € OJHHM HEH3BECTHBIM.

Koopauuars! HA I10CKOCTH

IMepnenaukynspHsle npsaMble
Jge npsimbie, o0pazylomue npy nepeceyeHuH MNpsMble YIibl, Ha3bIBAKOT
nepnenouxkyaspremu, O603naqaor a L b,

b

[TapannensHeie npaMsie

JlBe Henepecekaiowjuecs NPAMBbIE HA IUIOCKOCTH HA3bIBAKT nNapanienbHuIMU.
Muwyr: a|| b. Ecinal| b, 10b || a. - n

a
p

: N
Ecnu dse npsveie B IIOCKOCTH nepneHOUKYAAPHLL mpentbeli NPAMOiL, TO OHU
napanreasuel. Ecnu m L p u n L p tom| n.
Yepes xkaxcoyio mouxy niockocmit, He JIesKaly0 Ha JaHHOH NpAMOil, MOXKHO
POBECTH MOALKO OOHY NPAMYIO, NAPANNENLHYIO JAHHOH 1PAMOIL.,
KoopanHarHas njiockocTsb

Ha niockocTi npoBOAAT ABe NepneHAMKyNsSpHble KOOPAMHATHBIE NPAMbIE X U
¥, KOTOpble nepecekaloTcs B Hayane orcyera — rtouke (. DTH npsmsle
HA3BIBAIOT cucMeMOll KoopouHam Ha niockocmu, a TO4KY O — Hauarom
koopouxam. IlnockocTb, Ha KOTOPOH BeIOpaHAa CHCTEMA KOOpPAMHAT,
Ha3bIBAOT KOOPOUHAMHOIL IIOCKOCHIBIO.

‘oce abcytce,

Y
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Kaxcoit Touke M Ha koopounamuoii nrockocmu COOTBETCTBYET Napa 4HCe:
ee abcyucca w opounama. HaoGopor, kaxaoi nape 4ucen COOTBETCTBYET
0JIHA TOYKA IUIOCKOCTH, A1 KOTOPOH 3TH YHCNA SBIAIOTCH KOOPOUHAMAMU.
[Monoxenne Touku M onpenensercs napoii uucen (x; y). Dty napy uuceln
HA3bIBAKOT KoopOouHamamu To4ku M.

Yueno x Ha3eIBAOT adcyuccoil TOYKM M, a 4HCNO y Ha3BIBAIOT OpOuHaMO
touku M KoopamHarnyio npamyi0 x Ha3bIBAOT ocblo abcyuce, a
KOOPMHATHYIO NPAMYIO Y = OCbIO OpouHam.



