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1.1. PaunonajibHbIe BHIPAKEHUS
1.2. YeTbIpexyroJbHUKH

B 3TOM pasaene Bbl HAyYUTECh:

- YIPOIIATh PALMOHANBHBIE BHIPAKEHHS,

- BBITOJHATH AEHCTBHS HAJ PALMOHATLHBIMH BBIPAKEHUAMH;

- peluaTh 3aJa4H, KOTOpble TPEOYIOT COCTABNEHUS PALIMOHATBHBIX
BBIPaJKEHHII;

KI1aCCH(HIMPOBATH YETHIPEXYTONBHUKY;

- IPOBOAUTH KIACCH(DUKALIMIO MapalIen1orpaMMoB;

- HCCIIEI0BATh OOLIHME U Pa3TUYHbIE CBOMCTBA NapaLIeorpaMMoB;
- pemaTh 3a4a4u, IPUMEHEHsII CBOMCTBA YEThIPEXYTONBHHKA.
PaionanbHble BRIPAKEHHS LIMPOKO HCTIOMB3Y IOTCS AJIs PELISHHs
npobneM B pasnUYHbIX 007ACTAX, TAKMX KaK SKOHOMHUKA, MEIH-
LlMHA, TPAHCMOPT, KOCMUYECKHE HCCIIEJ0BAHUS, SHEPreTHKa,
aKyCTHKa U T.J.

3HaHUA O YEThIPEXYTOIbHUKAX, HAPSAY C MTPUMEHEHHUEM B TTOBCE-
JHEBHOM JKM3HH, ILIUPOKO MPHUMEHSIOTCS B CTPOUTENLCTBE, B -
3aiiHe, MpH MPOU3BOACTBE MeOenu U T.A.

IT0 HHTEpecHO!

bemsruen MapcensTonkoBekuii B 2 1 Toa npuayman TOUHYIO MaTe-
MaTHYECKYI0 MOJENb A OrpaHku OpuiuiuanToB. B Hell on ompe-
JENHUI TaKue MPOMOPLMH, TPU KOTOPBIX KaMeHb ObLI MPO3padeH,
UMeN HACANbHYIO KPYIIyIo (JOPMY M IPH 3TOM CBET, BXOASIINI B |
OpHIIITHAHT, OTPAXKAICS MAKCUMAIILHO.

brnarogaps maremarnueckoit monenu Mapcens TonkoBckoro npo-
1IeCC OrpaHKu OpHiUTHMaHTOB ObLT aBTOMAaTH3UpOBaH. Ha cerogusiu- |
uuii nenb benbrus sBiseTcs Beayuiel crpaHoil mo oOpaborke
OpUILTMAHTOB.



PaIII/IOHa.]II)HI)Ie BBIPAKCHU A

HUccaenoBanue. Onumure o0IIKE U pa3IMIHbIC CBOWCTBA BIPAKCHUH.

1) [Tnomaas NpsIMOYTOJIbHUKA CO S=x+2)-(x+3)= :‘
ctopoHamu (x +2) u (x + 3): =x2+5x+6 =

x+3
2) llInprHa npsiMOyToJbHUKA C TUIOIIA- X2+2x 3 5
Ibt0 X2+ 2x 3 u umHou (x +3): x+3 xX*+2x 3

PanuonanbHble BhIpasKeHUS x+3

CymMma, pa3HOCTb U MIPOU3BEACHNE MHOTOUWICHOB, TAKXKE SBISICTCS MHOTOUJICHOM.
OTHomIeHIE MHOTOWICHOB HE BCET/Ia SIBJISIETCSl MHOTOWIeHOM. Hampumep, oTHOIIe-
Hue MHOTOUNeHa (X! 4) K (x* + 2) sIBJIsIeTCS MHOTOWICHOM, T.K. CYILIECTBYET TaKOU
MHOTOYIEH, IIPOM3BEICHHE KOTOPOTO ¢ MHOTOWICHOM (x* + 2) paBHo (x*  4) :
*F+2)-(x* 2)=x* 4.

O/1HAKO OTHOIIICHHE MHOTOWICHOB (X* + 4) 1 (x? + 2) He SIBISETCS MHOTOWICHOM, T.K.
HET TAaKOr0 MHOTOYICHA, TIPOM3BEICHUE KOTOPOTO ¢ (X2 + 2) paBHO (x* + 4).
OTHoLIeHHe IBYX MHOTO4/IEHOB HA3bIBAETCS] PALIMOHAIBLHBIM BbIPAKEHHEM.

a atb_ 2+y*-1 3
3-b btc 4 x-5

JIro60#t MHOTOUJICH MOYKHO ITPECTABUTh B BUJIE JpoOU co 3HameHatenem 1. Ha-

Hanpumep:

npumep, 3x> +x+4 = 3 txtd . Takum 00pazoM, MHOTOUJICH TAKKE SIBIISICTCS
panoHaNbHBIM BbIpaxkeHneM. CymMMa, pa3HOCTb, IPOU3BEICHNE U OTHOIICHHE
PalMOHANBHBIX BBIPAKEHUN TAKXKE SBIISIOTCS PAllMOHAIBHBIMU BBIPAKECHUSIMH,
TO €CTh MX MOXHO IpeoOpa3oBark B Ap00b, Y KOTOPOH YHCIUTENb M 3HAMEHA-

TCJIb-HCKOTOPBHIC MHOT'OYJICHBI (B YaCTHOM cCliydae OI[HO‘IJ'ICHI)I).
3HaueHusn NMEPEMEHHBIX, IIPU KOTOPBIX BbIPAKECHUE UMEET CMbICJI, HA3bI-

BAKOTCS 00J1aCTHIO IONMYCTUMBIX 3HaYeHnii nepemeHubix (O3).

MHOTrO4WICH UMEET CMBICI TIPU BCEX 3HAYCHUSAX TIEPEMEHHOM (TO €CTh,ITPH JIFOOOM
3HAYCHHUH TIEPEMEHHOW MOYKHO HATH COOTBETCTBYIOIICE 3HAYCHUEC BBIPAKCHUS ).
OnHako,palliOHAIBHOE BRIPAXKEHUE MOKET HE UMETh CMBICJIA MPU HEKOTOPHIX
3HAUCHUSIX TIEPEMEHHOM.

x+3
Hanpumep, BeipaskeHue

—l HC UMCCT CMLICJIA [IPU X = 1, TaK KakK IIpHu x = 1
X

3HaMEHaTesb PEBPALIAeTCs B HYIb.

Ha nyab geauts Heab3s! [lostomy, eciu 3HaMEHATENb IpOOU COACPIKUT OHY
WM HECKOJIBKO NEPEMEHHBIX, TO OHM HE MOTYT IIPUHUMAThH 3HAaYEHUS, KOTOPbIE
o0paIaoT 3HaMeHaTeNnb B HYIb.

IIpumep: HalAEM BO3MOXKHBIEC 3HAUECHHUS T1€-

PEMEHHOTO B PallMOHAJIEHOM BBIPAKEHUHU ( 0
x(x —

UroObl HAlTH MPU KaKUX 3HAYCHUSX X, 3HAMEHATenb JApoOu obOpariaercs B

HYyJlb, HaJI0 peIuTh ypaBHeHue x(x — 1) = 0. JlanHHOoe ypaBHeHHe UMeeT /1Ba

kopHsi: O 1 1. 3HAYHUT AOMYCTHMBIMU 3HAYCHUSIMU SIBIISTFOTCS JTFOOBIE YUCIIA,

kpome 0 u 1. Jlnms parmonanbHOM qpoou B O/13 3anmceIBaeTCS Kak

x#0ux#1. x(x —1)




PanuonaiabHbIe BbIPaKCHUSA

OO0yuamouiue 3a1anns

2 § 3anuiunTe BHIPAKEHUS B BUAE APOOH (TIpU MOMOLM APOOHOI 4epThl).

a) (2 +7):(x 2) b)@x+5):(x+1) ¢ ¥ 1):(2x 3)

2 > W3 crenyomux BeIpaKeHU BRIOEPUTE MHOTOUIEHBI U 3AUILINTE HX B TET-

-
(AN

anb.
e 1

a) 2x° %xz +x 7 b)% 4x2+%x+5 &) 3x® Ix+2

; x+ 6
> Jlatud) yTBEpIKIALT, YTO BHIPAKEHHUE 5 HE SBJISIETCS PALMOHATBHBIM

BBIPAJKEHUEM, @ BBIPDAKEHUE e sBIsIeTCS. A kak gymaere BblI? Jlmst kaxk-
X

Joro Beipaxkenus sanumure OJ13.
Kakoe guciieHHOE 3HaYCHHE He MOXKET IPHHUMATH [IEPEMEHHAs B BHIPOXKSHHIX 7

Ca)(r+3):x b) (x+5):(x—3)
c)@+5):(a 1) d) *+2x+5:(2x+1)
Kakoe 4mciieHHOe 3HAY€HHE HE MOKET NPHHMMATh TIEPEMEHHast ?

2x+ 1 3x2-3 a*t1 A+8
- d
?) x—2 B) x ©) a—1 ) &2

., HaiiguTe 3Hauenue apodu y  mpuy= 3511, 5

*» Tlpu KakoM 3HAYEHHH IEPEMEHHOMN 3HAUYEHHE POOH i : [ PaBHO:
a)2 ; b)0; ¢ 1: d) 0,5?

» 3anuIImnTe TaKkue palOHAIBbHBIC BBIPAXKECHUSA, KOTOPBIE HE HMECIOT CMBICIIA

npu: a)l ;6) 2.

, Tloe3n 3a £ yacoB MPOMIEN § KUIOMETPOB. BhIpazure CpeaHio CKOPOCTh

U (KM/4) yepes s U ¢ M HaliauTe 3HAYeHUEe CKOPOCTH U TIPH:
a)t=4;s=180 b)t=1,5;5=120
Ha nyTs mo TeweHuio pexu MOTOpHas j1oaKa 3arparuna 3 uaca. Haiinure
CKOJIBKO BPEMEHH [ (4acoB) NOTpedyeTCs T0AKe HAa OOPATHBII MyTh, €CITH CKO-
POCTB TEUSHHS PEKH 2 KM/4, @ CKOPOCTb JIOAKU B CTOsUEH Boje U ( KM/4).
Haiigure ¢ mpu: a) v= 14 km/u b) v=10 km/u
AsromoOmis Mycel Ha kaxabie 12 KM Ha MATUCTPAILHON JOPOTe M HA KaXkK-
abie 8 kM B ropoze pacxoayeT | mutp Gensuna. Myca 3a aeHb n3pacxonosad,
@ TUTPOB OEH3MHA HA MATHCTPANILHOM Aopore u b TUTpoB OeH3MHA B TOPOZE.
3anuimTe BBIPAKEHUE, KOTOPOE MOKA3bIBAET, CKOJIBbKO B CPEAHEM KHIIOMET-
POB MOJKHO TPOEXaTh, HCMIONB3Yst | mUTp OeHs3uHa.

>V CyneliMana B akBapHyMe €CTh 30J10ThIE PHIOKH.
OH nmoMecTnn B akBapuyM emg 5 IUCKYCOB.
3anuuInTe BBIPAXKEHHE, KOTOPOE MOKA3BIBAET,
KaKyIO 4acTb JUCKYCHI COCTABIIAIOT OT BCEX PhIO.
Ecnu Cyneiiman Kynut euié 4 HeOHOBbIE PBIOKH
U MIOMECTUT MX B aKBAPHYM, TO KaKyl 4YacThb
OyIyT COCTaBIIATH JUCKYCHI OT BCEX pbi0?
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JKBHBAJEHTHbIE PALHOHAJIBbHBIC BBIPAKCHUSA

ToxnaecTBEHHO PaBHbIC (BKBHB'A.‘]CH’I‘HblC Bblpa'il\"t‘Hl-lSl)

J1Ba BbIpaKeHUsT HA3BIBAIOTCS TOX/IECTBEHHO PABHBIMU WIIH SKBUBATCHTHBIMH, €CIIU
OHH UMEIOT OIMHAKOBbIE 3HAYESHHS ITPU BCEX JOIMYCTHMBIX 3HAYCHHUSX TEPEMEHHBIX.
3uauenue ApodH He M3MEHUTCS, €CITH YUCITUTEIb Y 3HAMEHATENH IPOOH YMHOXKUTE UITH
Pa3IeNTh Ha OJHO U TO JKe YMCTIO OTANYHOE OT HyJ1sL, T.e ipu b # 0 u ¢ # 0 cripaBeyiuBo
CIIEAYIOILEE PABEHCTBO % =4C 3 5710 3HAUNT, UTO MaHHAS APOOL YMHOKAETCS HA
JpoOb % ,T.€. Ha 1. AHamoru4HoOe CBOMCTBO BEPHO U TSI PALIMOHAIbHBIX BBIPAKEHHU.
[Tpu yMHOXXEHUH WM AETICHUHN YUCIUTENS U 3HAMEHATEIs PAallMOHAIBHOTO BhIpa-
JKEHUS Ha OTHO U TO XK€ OTJIMYHOE OT HYJISl BBIPAXKEHHE, TTOIY4aeTCs pOo0b,3KBH-

BAJICHTHASI JAHHOMY BBIPAXKEHUIO MPH BCEX JOIMYCTUMBIX 3HAUEHUSX TIEPEMEHHOM.
2x+2
X+ x
1. YMHOXXHMM YHCIUTENTb U 3HAMEHATENh npo6n — Ha BeIpaxkeHue (x+1) (3nece x #—1).
2 2(x+1)  2x+2
Tomyunm X T xGr D) 2ix ,mex;éOux;é—l.

2. Paznenum unciiTens 1 3HAMEHATeNb ApoOu 2 Ha BeIpaxkeHue (x+1) (3mech x #—1).
x+2  2(x+1) 2 tx

[Nomyunm 2t Xt 1) = »me x#0ux#-1.

Buumanmne! Ilpu onpeneneHny BOSMOXHBIX 3HAYCHMN IIEPEMEHHBIX IK6UGA-
JICHMHBIX 6bIPAIICCH Ul HAIO YIUTHIBATH CYIIECTBOBAHME KAXIOU U3 Apodei B
JEBBIX U MIPABBIX YaCTAX PABCHCTBA.

OoOyuamouiue 3a1aHus

ITpumep: [lokaxkeM >KBUBAIEHTHOCTDH ApoOeit > "

1 > B sakpamennsie kBagpars Bin- | 2 > IIpoBepETe SKBHBANCHTHOCTE Nap 3a-
LINTE TAKWUE YUCIIA WU BhIpaXKe- JaHHBIX BbIpaxeHuil. OObscHute,
HUsi, 4TOOBI BBHIPAKEHUS OBLIN KaK oaHa u3 apobeit Obita mpeobpa-
MOMAPHO YKBUBAJICHTHBIL. 30BaHa B Apyryio. Ykaxure OJ13.

p3 B o2 H
530 5 35x a 10x 2 ¢ 2
15x2  3x 2 x x 1
4 20 + +
V@3 d)§§’4x-8 py 2dax 4 d) 2xtD) 2
1842 3a 217 x 1

3 Jlna cneqyronmx apo6eit 3anummTe Mo TpU SKBUBATIEHTHBIE APOOU, yYMHOKHB
WM Pa3e/IuB YUCIIUTEb U 3HAMEHATEIb HA OTHO M TO )K€ BhIpa)KEHHE. YKa-

xute OJ13.
a) _4xy b) 12x% ¢) 2 g =4
6x2 18xy X2+ x 8x
4 > 30xpa yTBEpKIAET, 4TO PABEHCTBO pr 2x2x " 2 BEPHO MPHU BCEX 3HAYE-

HUSX, KpoMe x = 2. UTo BBl AymMaeTe 1o 3ToMy 1moBoay?
5 > JInst OIHOTO M TOIO K€ PAllHOHAIBHOTO BBIPAKEHHS MOXKHO 3aIIHCATh HECKOIBKO

SKBHBAJICHTHBIX Bblpa)l(eHPIPI Hanpnmep, Bblpa)KCHHe OKBHBAJICHTHO KaK BbI-

2

10x - 2x2 3
PKEHHIO —2=, TAK M BHIPAKEHHIO 5>~ TPH X #0,x #0,5. [Tokaxkure, KaKuM
00pa3oM JJaHHbIE BHIPKCHUS OBUIH MOJIYYEHBI H3 BBIPOKCHUS ER
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YrpouieHue paHOHAJIbHBIX BbIPasKeHH il

YnpouieHne paHOHAILHBIX BbIPAKEHH I

Jlnst ynpoleHus: pauoOHaIbHBIX BRIPKEHUN HAJ0:

1. Pa3snoxxuTh 4MCIUTENDL U 3HAMEHATENh HA MHOXKUTEH (€CIIH 3TO BO3MOXKHO);
2. OnpenenuTh OOMINIT MHOKHUTEIb;

3. PasnenuTh 4yuCINTENb M 3HAMEHATENb HAa OOLMI MHOXUTEIb.

Mpumepl  a) 22+ 4x _ 2Mx+2)  x+2

22 2xx X » x 70,
by 236 (x 66 x 6
Mpumep 2 X+6x  x(x#6)  x , X# 6, x#0
l-y  (a-» = w4 |
=1 -Do-1) O0+DE=B  y+1  y+1 , Y #=L

Buumanmne! [Tpu u3MeHeHUN 3HAKA YUCTUTENS (MITH 3HAMEHATEITS ) APOOH 1 3HAKA
nepes Apo0bio, MomyydaeTcst Apo0b SIKBUBATICHTHAS JAHHOM.

Oobyuarouue 3aganus

S 7 ~»Coxpature Ap0Ob, pa3ioKHUB YHCIH-
6 Vmpocrure. TeNb ¥ 3HAMEHATE/b HA MHOKHTEIH.
2) aby 0 2la(b + 3) 2) y* 16 ¢) X+10x+25
abx 14b(b + 3) Jy+12 x2 25
b) ﬂ d) xv3) b) (c+2) d) 3x2 9px
3q v 3) 5¢+ 10c 2 9P
8 ) Ynpocrure. 9 > Haiigure 3HaueHNE BBIPAYKESHUSL.
a) 3a 12b b) 156 10c a) 12a*+8ab a 0,5
ek =0,2
6ab 10b 3ab + 2b? ’
¢) 2a+4 d)5xy+15x e) 10a 10b x* 6xy + 97 1.5
a+2) 618 15h 1sa| DT oa oo )= 05
10> YkakuTe MHOXKECTBO TOMYCTUMBIX 3HAYEHUIT IEPEMEHHBIX H YIPOCTHTE
BBIPaJKEHHUE.
2 2 2
a) X 9 b) X 4 0) a* 6at+ 9 d) Ty 49
3x+9 2x 4 @ 9 V49
. . X . X. X . _Xx )
11 W3 cneqyionmx BeIpaXeHuit VO Ty Ty Ty BBIOEPHTE T€, KOTOPLIE:
a) PaBHBI BBIPAKESHHIO %; b) MPOTHUBOTOIOKHBI BEIPAKEHUIO %
:2 » B KakMX palMOHANBHBIX BRIPAKEHUSIX YUCIUTETb U 3HAMEHATETh TOX/Ie-
CTBEHHO PABHBI, @ B KAKAUX  MPOTHBOMOIOKHBI? YIIPOCTUTE BBIPDKECHUSL.
a) _a+3 by ¥ 1 0) v oxy 3 d) x2 3+y
3 a 1 x? 3+xy )2 y+x2 3

10



YupoueHue paMoHAJbHBIX BbIPaKeH il

13 VYnpocture. a) 2x+cx—2y—cy b)) xX+2ax+d
4x—4y a*+ ax—ac —cx
14 > 3anuummre YaCTHOE B BHJE APOGH M COKpaTHTE €.
Q) (42— : 2x—a) b)(P—8): (B+2x+4) ) (2+3x): (F¥+27)
15 Ynpocture. a) _3a+36 b) 25-x* ¢) _2-2x
12b + ab 3x+ 15 x2-2x+1
1 6 ) yl'[pOCTPITC. a) M b) M C) ﬂ
: x-3 a+2 (2x— 2y
17 > Ynpocrure. a) ata’ b) p°+b* c) y -y
a‘+a b*+b? =)

PasziioxkeHnue 'rpéxq;lena Ha MHOKHTEJIH H YIHPOLICHHE PALITHOHAJIBHBIX Bblp'd'/l\'eHHii

Ecnu uncnurens Wi 3HaMEHATe b PALMOHAIBHOTO BBIPOKESHHS SBISETC TPEXUICHOM,
TO JY151 COKPAILIEHHS APOOU MPHUMEHSIIOT PA3TMYHbIE METOIBI PA3TIOMKEHHS HA MHOKUTEJTH.
Ecom st tpéxuiena x*+ bx + ¢ BO3MOYKHO HAITU TAKUE YUCTIA M U A, UTOOBI UX TIPOH3BE-
Jerre OBUIO paBHO ¢, a cymma ObLTa paBHa b, TO B 3TOM Clydae:

xX+bx+c= (x+m)(x+ n).
Ha camom nerie, ecimit mn = ¢, m+ n= b, TOr1a MOKHO 3aIucarb, uto x>+ bx +¢ =
=x*+(m+n)xtm-n=x*+mx+nx+mn=x(x+m)+nx+m)=(x+m)x+ n).
[NonsTHO UTO, €CnM b U ¢ SIBISIOTCS LETBIME YUCITAMH, TO YHCIIA /M U 1 HAZI0 UCKATh
cpeny JenuTeNnen YHCha C. 2+ 5x+6

IIpumep 1. Jlns coxpaienus qpodu CHa4aJ1a HafO Pa3nOKUTh YUCITH-

x2+2x—3
TeJlb ¥ 3HAMEHATEb HA MHOXKHTETH.
. MuoxuTeH Cymma
J1nst paznokeHust Ha MHOXKHTEMH TpEXwieHa x° + 5x + 6 Hago uncia 6| muowkureneii
HAWTU ABA MOJOKUTENbHBIX YHCHIA, TPOU3BEACHNUE KOTOPBIX lué 7
paBHO 6, a cymma 5. dTouncna 2 u3: X2 +5x+6=(x+2)(x +3). 2u3 5

1151 paznoyKe Vs Ha MHOKUTEN TPEXWIeHa X°+2x—3 HAIOHANTH ~ Muoxuresn | Cymma
11Ba UNC/TA, TIPOM3BEIEHNE KOTOPBIX PAaBHO — 3, a cymma 2. Tak Kax, q";"a 13 MeoXprench
smuncna3du 1, Tormaumeemx®+2x 3=(x+3)x 1) _3 :_1 _3_
x22+5x+6:(X+2)LX/”3’) _ x+2 x# 3 x#1
P+2x-3 3 1) x
J1yist pa3noskeHust Ha MHOXKHTENH Tpéxuwiena ax? + bx + ¢ (a#0), Hano HaiiTu Takue
upcna m v n, 9T006l mn = ac, am + n = b. Torna ax* + bx + ¢ = ax* + mx + nx +

+c=x(ax+m)+(nx+c)=x(wc+m)+%(ax+m)=(ax+m)(x+;i)

Mpumep 2. Cokparum apods 2x*+x 6 Vs 12 | oo
2x 3 2 u6 4
Oua2x?+x 6 mn=2( 6)= 12,m+n=1 -3u4 1

22+x 6=2+4x 3x 6=2x(x+2) 3(x+2)=(x+2)(2x 3)
22+x 6 __(x+2)2%3) 3
42x 3 - M _x+2 x#?

11




anome}me PAlHOHAJIbHBIX Bblpa)l(ellldi;l

Oodyuarouue 3aganns

18 > YnpocTHTE BBIpaXKE€HHs, Pa3n0KUB YHCIUTENb U 3HAMEHATENIb Ha MHOKH-
TENu.

a) x2 Tx+12 b) x2 x 6 ) x2 2x 3
4x2 12x 2x 6 x2+x 12
d) 2*+5x 3 e) 3x x 2 f) 4x*+5x 6
4x 2 x 1 x2 2x 8
19> Coxparute 1podb, Pa3IoKUB MHOTOUIEHBI HA MHOMKHTE/H PA3THUHBIMH CTIO-
~ cobammu.
2 ¥ 2x 3 b) ¥ 4x+4 5 X2 6x+9 )2
X +2x+1 X+2x 8 Xt 3x+xy

20 > Ynpocrure u ykaxure OJ13.

(x+4)? 4(x+4)+4 b (r+2y 2(x+2) 8
4 ) 2 16

a)

21> B pemenun cneayiomero 3aaanus J0MyIIEHb ONOKK. 3amyIINTe 3aHOBO
' pelleHHe U HAMJUTE 3TH OIINOKH.

6x2 x 1 +1) 3Bx 1) 2x2+ 1 . 1
ox? 1 Bx+ DH(3x 1) 3x+1 3
22 > Tpuseaute cneayromue Apobu, K 3Hamenaremo 12ah.
3b
5h o) 2a Ipumep. [puseném 1pods “aa K 3HaMEHaTEeJI0
3) 6a 3b 12 a?b. a
Tax kak 12 a*b = 3-4-a-a-b, TO YUCIUTEID U
3HaAMEHaTes b JPOoOH HaI0 YMHOKHUThL Ha JI0TOJI-
3 sh HUTEJIbHBIH MHOXKHUTEIb 3ab.
b) — = .
) ab d) D 3b -3ab _ 9ab?
4a -3ab 12 a*bh

23 >a) Ilpeacrassre apodh Z;_x B BHJE ApoOu co 3HameHareneM 12x%)°.
' Y

4
xX=y

b) Ilpencrasbre Apobdh B BUJIe APOOH CO 3HAMEHATEIEeM Y —X.
a

c¢) IlpeacraBesre apobH 1

B BUE ApoOu co 3HamMeHarenem a> — 1.

24 > Ymnpocture.

2x 2 b) » 6y+38 ) 22 +2x 12 d) 3x 6
2+9% 10 »+3y 10 42+ 12x 22 +x 10
xX2+2x 15

3NN OKQXHUTE, UYTO BBIPAXKECHHUA ——— H X SKBUBAJICHTHBLI. KOE
25> 11 +5 Ka

x 3

YCIOBHE JOJIXKHO BBITIOTHATHCS AJIS 3TOT0?

12



YnpoumeHnue pauMoHaAbHbIX BbIPAKeHHH
IIpuknagubie 3a1anuA

26 pu momou anredpayecKux KapT pasnokUTe TPEXUICH HA MHOXKUTEIH U
YIPOCTUTE PALMOHANbHBIE BBIPAYKEHHU.

x2+4x +3 b) x2+5x+6 2+Tx+6
") %] xitr2 ¥ t o |
x*+3x+2 1

Ipumep: )

Pacnonoxure maHHble anreOpandeckue KapThl Tak,

YTOOBI TOTYHUIICS TIPSIMOYTOIBHHUK CO CTOPOHOM (X +1).
Toraa apyras ctopona Oyzer (x + 2).

3uaunt, X2+ 3x+2=(x+ 1) (x+2)

X+3x+2  (T)(x+2) . S
x+1 xA4+T N

T]> [Mnomaas npsiMOyTOTbHUKA paBHa (X*+ 5x + 4) KB. eA., a LINPHUHA pPaBHA
 (x+ 1) en. SanummTe BRIPAXKEHUE AJI HAXOKIACHUS TIEPUMETPA.

28 > Ha nucre kBagpatHOii (POPMBI HAYEPTUTE KPYT C HAMOOMBLIMM DAY COM.
- Cropony kBazapara 0003HaubTe uepes 2x.
a) 3anuIuuTe palMOHAITBHOE BHIPAKEHUE, KOTOPOE MOKA3bIBAET OTHOIICHHE
TUTOLIAAN KBajpara K momanu kpyra. b) CKoOmbKO MpOLEHTOB npudin3u-
TEIBbHO 3aHUMAET Kpyr Ha JaHHOM iucTe? OTBET OKPYIIHUTE 10 AeCATHIX.

29 B MelKe 7 KPaCHBIX WAPOB 1 m GenbiX. B MEIIOK MONOKIIN KENTbIE WIAPbL,
MO KOJIMYECTBY PABHBIX YABOCHHOMY 3HAUEHHIO KOJMYECTBA BCEX LIAPOB.
3anuimnTe pauMoOHAIbHOE BBIPAXKEHHE, KOTOPOE MOKA3BIBAET BEPOSTHOCTD
TOT0, YTO BBIHYTBIN ClTydaiiHeiM 00pa3oM 13 MemIka map OyaeT: a) KpacHbIM;
0) OenmbiM; B) KENTBIM. YIIPOCTUTE, €CIIM BO3MOXHO, TIOTYYEHHOE BBIPAXKe-
HUE.

30\/ 3anuiuTe ABE 3a1a4d, TPH PEIICHUN KOTOPBIX TPeOyeTCs: COCTABUTD PaIiio-
HAJIbHBIC BBIPAKCHH . 33113‘-!1/[ MOryT OBITH Ha HaxXOXKACHHUE TUIoIaau, Ha
JBWDKEHHE, HAa BEPOATHOCTD U T.1I.

Tropueckoe npumenenne. Kak nocuuraTh, CKOJILKO METPOB KOBPOJIHHA
B py-ioHe?

34 /Jns onpexeneHus JIMHbL KOBPOIHHA B PyNOHE
BBITOTHUTE CACAYIOLINE 1LIATH.

1. OG03Ha4BTe pagyc KAPTOHHOTO LIAIMHAPA BOKPYT, KOTO-
POTrO CKaTaH PyJIOH Yepe3 #, a paJuyc BCEro pynoHa sepes R.
3anuIuMTe BRIPAKEHHE, T HAXOKICHHS TUTOLIATH JTMLIEBOH
4aCTH (MONEPEYHOTO CEYEHNST) KOBPOIMHA KPYIIOH (JOPMBL
2. O603Ha4ETe TOMIMHY KOBDOIMHA Yepes3 d, a UTHHY KOB-
POJIMHA B OHOM PYJIOHE Yepe3 /. 3anmuimTe BBIPAKEHHE, KOTOPOE MOKA3bIBAET
IUIOIIA/Tb MPSMOYTOMIBHUKA C pazMepami [ 1 d.

3. Jlns KOBpOSIHHA TOMIMHOM ¢ 3aNUIINTE BBIPAYKEHHE, KOTOPOE TIOKA3hIBACT
uHy KoBporHa /. Kakast cesi3b mexay d, [, R, 17
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YMHmKeHHe, ACJICHHE H BO3BEACHHE B CTECNICHb PAITHOHAJIbHBIX Bblpameuuii

YMHOKeHHE, JeJeHHe H BO3BEACHHE B CTENEHb PALHOHAJIBHBIX Bupamcuuii

YMHO)KCHHC, JCJICHHUEC H BO3BE/ICHHUE B CTCIICHDb PAllTHOHAJIbHBIX BLlpa)l(eHPlﬁ BBITIOJTHACTCSA
I10 TEM K€ IIpaBHJIaM, 94TO U COOTBETCTBYIOLIIHEC JICHCTBUS C 00BIKHOBEHHBIMH ,[lpOG}IMPI.

YMHOXKeHHe PAlHOHAJIbLHBIX BbIPaKEeHHIA. 4. .C AC snechA,B,C,D
B D BD HEKOTOPBIE

IMpumep 1. 8ab _6cx _ 8db-6¢x  _ 48bx MHOTOUJIEHBI.
S5cd  Tay S¢d - Tdy 35dy
JeneHne pauHOHANBHBIX BbIPaKeHHIl.
Yro0Os! pasaenuTs ApoOb Ha APOOH HAO JAEIMMOE YMHOXKHTB Ha Apo0b oOpat-
HYIO JEITHTEITIO. A C A D 4D
B'D B C BC

DTO MpaBUIIO BEPHO U, €CITH JSTUMOE W JeUTENb SBISIOTCS MHOTOWICHAMH.
Mpumep 2. X 2:x2 4 x 2 2 X2+ x M)x(;;l/l’) X

x+1 2+x x+1 2 4 (;;l—/f)(/’)(x+2) x+2
Bo3BeneHne pauHoOHANBLHBIX Apoleii B cTeneHb: <§) %:

mpwep3. (28] P 2680

OO0yuaromue 3aganns
"1 > BBINOJIHATE YMHOXKEHHE.

: b — X | 1% a .
D% 3 ) 153w )gc Yo 12
2 > BrmonHute geneHue.
Sa | 25q2 3ab 21ab 6x2 \ | X
REETIE ) ar ( 102y 9 () ( 3m)

3 > BemomHHuTE AEHCTBHS.

a) 2ab  6x%  6a b) 12m’n®>  14n>  Smp 3x 9% 3y
3x  dax* 15b 35p7 m*  21n® ©) 5027 2 7 5y
— o 2
4 > BossenuTe B CTENeHb.  a) (Zx_a) b) (T o) T’;)

> BommonmuuTe 1eicTBUs.
8y aby :
2D D) 9B G

6 > BeimmonHuTe nelcTBHS.

",

)

a) sz . 12ab*  b) ' = 5a : ny c) E9_x35_)’
16a°b 60 ep - 124° 59 22 3x

14



yMHO)KeHI/le, JE€JICHHUE H BO3BCICHUE B CTCIICHDb
PAallHOHAJIbHBIX Bblpa)KeHlflﬁ

1)

13>

14)

10

> Bemonuure YMHOXKCHHE.

a) -2 by a=b . _3ab_ RPN S
5 S b ab_ b c) (3x-15y) P25y
O S @-data) o €16 b g (HI 24
a—4 15bc  c+4 2x—4  3x+9

> Bemmonuure genenue.

(10x—15y) - (2"2_:’)’)2 a*—3ab :

(Ta—21b) | (@>—4p?). 52100
3b a

*, Beimonuute aeicTBUS.

a) b-a ~_3a b) a’—1 3a 3b o) 6a  3ax
a at b a—>b a+a xox T 2x 2

d) (a+2) C2a-6 2+ 2c _2c+4 f) (x+1)2  x2 1
a-9 2a+4 -1 " 3¢-3 2x+4 " 3x+6

VYrnpocTure BhlpakeHUE U HallIUTE COOTBETCTBYIOLIME 3HAUEHUE TIPH 3a-
JAHHOM 3HAYE€HHH NEPEMEHHOM.

(x+1 4x+8 1pn p) £+3c . 2ct6 npn

a . 1 <. : =

) rd e 1 AL ¢4 2 72
VYnpocture.

x 1 x¥+1 x+1 x4+ 2x+1 @ b a@+ab+bh?
x2ox+1l  x2_1 x4+x+1° B3] a b 2a+2b
. BeImonnure aeicTBus.

a) b) ©)

20-8 2a® 4a 16 _2x+4 x4 B+ b @2 b

3a+ 3° a+1 x> Ix+10 x2+4x+4 " 35+3bh ab & B2

a) 3anummre ApoOb _)zc B BHJIE MIPOU3BEACHUS JBYX JPOOCH.

2

x2—-9

b) 3anuumTe BhIpakeHUE, TOKA3bIBAIOIIEE OTHOIIEHUE JPOOH
K aApodu

IIpuknagsblie 3a7aHUA

[lnomans komuars! [onbHa3 paBua (x? + 3x + 2) kB.ex. [ns mokpackn
noja,miomaasio (x? + 2x + 1) KkB.ea. JOCTATOYHO OAHOI OaHKM Kpacku. 3a-
MUILINATE PALMOHATBHOE BRIPAXKEHUE, KOTOPOE MOKA3hIBAET CKOIBKO OaHOK
KPAacKu HEOOXOAUMO IJisl TOTO, YTOOBI MOKPACUTH 10N B KoMHare [1onbHa3s.

15



YMHO)KeHl/le, AEJICHUE U BO3BECACHHUE B CTCIICHDb
PallHOHAJIBHBIX Bblpa)l(ellﬂﬁ

15>

3

18

19)

I[OCI(H pPacCcopTHpPOBAHDBI IO TOJIIHHE U CIIOXKCHLI B

6noku. Beicoty 6110Kka ¢ KOMMYECTBOM JOCOK PaBHBIM &
2
(2n+ 1) MOXXHO BBIPA3UTL IO HOpMYyIIe 4n+_21 g
n

Bripasute TomumHy 10COK B O10Ke.

%, PaszOepute npumep. YpocTuTe BhIpaKeHHE. 3aHILINTE 3HAYCHUS TIEPEMEH-

HBIX, TPH KOTOPBIX BBIPAXKEHUE UMEET CMbIcTa. PaBHBI ITH, 3HAYEHUS mepe-
MEHHBIX, KOTOpBIE 00PAIIAET B HY/Ib 3HAMEHATENb B JAHHOM BBIPQXKECHUH U B
BBIPAKEHUHU TOCNIE YIPOLEeHHs?

a) 2¢ 10 = x+2 b 2 14xtd8 o g
x+1 32 15x X2 6x
Mpumep: x*—16 . ¥-8x+16 (-4Hx+4) = @x-47
v-9 = xX-4x+3 x=3)x+3)  x-DHx-3)

A= Hx +Hx—DEBT x+4)(x-1)
_3)(x +3) A (x—4) (x+3)(x—4)

(x#43,x#4,x# 1)

», 1) IInonaas momHO# MOBEPXHOCTH COCYAA B (hOpME LIMIIMHAPA HAXOAUTCS 110

bopmyne S =2nr2+ 2nrh, a 00véM 10 hopmyne V =nr2h, tae r — paguyc oc-
HOBAHUSI COCY/A, a i — €ro BLICOTA.

Yem Gomblire BMECTUMOCTb COCY/IA, CACTAHHOTO M3 TOHKOTO Me-
TaUIMYECKOT0 JIUCTA, TeM OH BbiroaHee. [1pu 3aanHbIX 3Haue-
HUSX r 1 h HaliiuTe U CPAaBHUTE IJIOLIAAL METANINYECKOrO
JIICTA, KOTOPLII NOTPeOyeTCs A7t N3TOTOBIEHUS COCYOB, a TAaK
e 00BEMBI Momy4yeHHbIX cocynoB. Kakoii cocyn BerogHee:

a) cocyxa, ¢ pasmepamu ¥ =12 cm u h =16 cm;
b) cocya, ¢ pasmepamu r =16 cmuh =5 cm?

[To nanHBIM pHCYHKA HAWAUTE OTHOLIEHUE OOBEMOB TIps-
MOYTOJIBHOTO TIapajuleNenunesa i LHIHHAPA, BIUCAHHOTO
B JJAHHBII NMapauienenunes,.

CxynbnTop 0Tcék 0T MpamMopHoro 0noka B Buae Kyba ¢ peOpom x cHauama
TIACT TOMLMHON = Mya.5aTEM C OOKOBOI CTOPOHBI TUIACT TOJILIMHOM % M.
1) 3anmumre pauMOHATBHOE BBIPAXKEHUE, KOTOPOE MOKA3bI-
BaeT 00bEM OcTaBILeiics YacTH KyOa.

2) Haiiaure mMaccy 6710Ka 10 TOTO, KaK OT HEr0 OTCEKTH Tiep- |~
BBIH TUIACT, €CIIM Macca OCTaBILIEHCs YacTH, paBHa 65 Kr.
» Vrpocture.
1) x 5): x? 11x+30- x 6 2) &+1la - (a®+ 6a) - a®> 4a
T - i o x+4 a 4 a+11

16



Cnoxxenue ¥ BbIYUTAHHE PAHHOHAIBHBIX Bblpa)KeHlflﬁ

fo—f—+

Jlnst Tor0, 4TOOBI NOMYYHUTE TOUHYIO (GOTOTpadust BAXKHO YMETh NPABUILHO BbI-
Opatb oKycHOE paccTosiHKE (paccTosiHue OT (POKYcCa, TOUKH, B KOTOPOH Cry-
IIAIOTCS MApaLIeIbHbIE JIyUH CBETa OT 00BEKTa, 10 JIMH3bI). DTO PaCCTOSIHUE
MOYXHO BBIYHCIHTH 11O (hopmyre.

1 1 1 f- doxycnoe pacctosmue,
f do d do -paccTosiHue OT 00BEKTa A0 TMH3BI (hoTOANMapara,
- 1
di-pacctosHue OT MMH3bI (JOTOANIAPATa A0 IEHTEL.

IpencraBere cebe, 4TO paccTosIHUE OT O0OBEKTA, KOTOPBIN BBl XOTUTE C(OTO-

rpadupoBats, 710 nuH3bl oToanmapara 50 cM, a pacCTOAHUE OT JIMH3BI 10
nenTs 8 cM. Uemy B JaHHOM ciydae OyaeT paBHO (JOKYCHOE pacCTosiHHEe?

CiokeHHe U BbIYHTAHHE PallHOHAJIbHBIX Bblpa'il\'EHHii

CnoxeHue U BEIYUTAHHE pannOHaIbHBIX Bmpaxceﬂnﬁ BBITTOJIHACTCS MO
MpaBujIaM CIIOXKCHUA U BbIYUTAHUSA 0OBIKHOBEHHBIX leO6eI>’I.
CnoxeHHe W BbIYUTAHHE panuOHaIbHBIX BI:Ipa)KeHPIﬁ C OAMHAKOBBIMH

3HAMEHATEISIMU: 4 ., B 4B 3nece A, B, C
Mpumep. ¢~ C C HeKOTOPBIE MHOTOWIEHBI
x r, 8 ¥ T+3 ¥ 4 (x 2Dx+2) pech
x 2 .x 2 x 2 x 2 % 2

XF2
CnoxeHne ¥ BEIYUTAHHE PAllHOHAIBHBIX BRIPAKEHHH ¢ Pa3HBIMU

sHamMeHaTemaMu: 4 C 4D & BC AD + BC 3necs A, B, C, D ne-

B~ D BD ™ BD BD  KOTOpbIE MHOTOWIEHBI

IMpumep. Haiinem pasHOCTS. % xf 7

Yucnurens ¥ 3HAMEHATENb NMEPBOil 1podu yMHOXHUM Ha (x + 4), a yncmm-

TENb ¥ 3HAMEHATeNb BTOPOit Ipobu Ha (x  4), npuBeaéM Apodu K o0mieMy
3HAMEHATENIO, a 3aTeM BLINOITHUM BBIUNTAHHE.

X 4 x(x+4) 4x 4 x(x+4) 4x 4)
x 4 x+4 (x dx+4) x+dHx 4 (x dx+4)
x2+4x 4x+ 16 x2+ ].6 ) x-_/:i4
x2 42 x2 16

Ooyuarouiue 3aganns

1 > Boimonuure AeHCTBUS.

a) a b b) x

o B c) atc a-c ) Xl o 2=%
3 3 6 6 a a y y

17



CJi0:xeHHe ¥ BbIYNTAHHE PallHOHAJIBbHBIX Bblpa)l(eﬂl/lﬁ

2 > BhInomHUTE AEHCTBHUS.

a) a 2 2a+5 3 a b) 3x 2y+ Sx-3y  x-5y

8 8 8 2x 2x 2x
3 > Ympoctute.
a) 16 x? b) 25 b? c) y-3 + 11
x—4 x-4 b+5 b+5 y¥—64  y2—64
d _a 3 e) X¥*+4 4 fy @& 6a, 9
a2 9 & 9 x+2 x+2 a 3 a 3

4 > Haiinute 3Ha4€HNUE BBIPAKEHHUSI.

a) x*+1 35 ’
x-2 x-2

npu x = 98; by 47 4 4—2a,npn

a—9 a@?-9 a=3,l.

5» BrInonHuTe caokeHne U BEIYUTAHUE.,

a) 2y 2 b) a*>-8a 16 c) X 4

y 1Ty a 4 4 g x 2F (2 xp
6  Jlokaxure, 4TO 3HAYECHUE BBIPAKEHUS HE 3ABUCUT OT 3HAYEHHUS [IEPEMEHHOM
Ha O/13 BeipaxkeHus.
a) 3x+1+ x+4 b) 5x 8 3x 8 ¢c) a#+1 2
x 373 Xx 4x 8 8 4x 2171 @

7 > Boimonnute AeHCTBUSA.

i l b X L 8b +y 6y+b
a + a o — + d -
) 2 3 b) b a ©) y X ) 4b 3y
a f) x-2 x+2 a+c
e) 3a 3 D) x + T ) a a
-1 i b)? . 2
h) p —pzp D@ O 4 Date L%
E‘_ > BeInmomHuTe aeicTBUS.
a) xt1 x+2 b) a a )y y
X 1 X a+1 T a1 y 2 y+2

9 > a) Cymma aByx uncen paBHa 20, a cymMMa 4HCell IPOTUBOTIONOKHBIX JaH-
HBIM PaBHA i4 Haiinute npousBeaeHue THX YUCEL.
2

b) Uncnax u x +2 ABASIOTCS ABYMS TIOCIEI0BATEIbHBIMY YETHBIMH YHCITAMH.
Pa3HoCThb uncen, 0OparHbIX AaHHbIM, paBHa _L . HaiiguTe npoussenenue an-
HBIX YHCElL 12

18



CanoxeHue U BIYNTAHHE PAHOHAJIbHBIX Bblpa)KeHl/li/i

HaxoxkeHue npocreiiniero o01iero 3HaMeHaTe sl

Yacro ynaércs Haiitu Gonee npocToit 001muii 3HaMeHaTeNb, YeM MPOU3BEEHNE
3HameHarenei. UtoOsl HalTH npocTelmii 00mmii 3HaMeHarenb 41t Apodeii ¢
pa3HBIMH 3HAMEHATEISIMH, CHa4aJIa HEOOXOAUMO Pa3iOKUTh 3HAMEHATEITb KaXK-
Joit apobu Ha muokutenu. [Ipocreiimmit 061mit 3HaMEHATETb PaBEH NPOH3BE-
naenunto, cocraBneHHomy n3 HOK ko3¢ puinenToB 3HameHareneii 1 pa3muaHbIX
MHOKUTENICH, B3ITHIX C OONbIICH CTENEHbIO.

y 15p2=357% 18y = 2:3%.xy
18xy Torna npocreiimmii 06muii 3HamMeHa-
Tens Oymer: 2-32-5-x = 90x)?
Kaxxnoe panuoHalibHOE BBIPQXKEHUE 3aIIUILIEM B BUI€ YKBUBAJICHTHON 1poOH
co 3HaMeHaresieM 90x)? U BBIIOIHUM CIIOKEHHE.
Tx Yy Tx - 6x y- Sy 422 52 4232+ 5)2

57 " T8y T I5p2-6x  18w-5y _ 9002 | 90pF | 9002

Tx
IIpumep 1. Cnoxum gpobu 57 u

x+12 " x+4

IMpumep 2. Haiiné oeii
p p anuaeM pasHOCTh ApO0OeH i 16 8

x+12 x+4  _ x+12 x+4  _ x+12 2x+4)
4x 16 2x 8 4x 4) 2(x 4) 4x 4) 2:2x 4)

Pasznooicum 3namenamens ITpocmeriwuii o6 wuil 3HamMeHamens:

Ha MHOXNCUmenu 4(x 4)
_ (+12) 2(x+4)  _ x+12 2 8 x+4 _ A 1
4x 4) 4x 4) 4x 4) 4(x—4y 4
Tlpusedém k obwyemy snamena IIpusedem nodobmwie Coxpamum obwyue
menio u packpoem ckobku uienvl MHOdICUMenu

10 > 3anuuuTe npocTelmmii 00mmMii 3HaMeHaTeNb A1 Apo0eii.

1 1 1 1 2 1

6a*b " 4ab? x2 2x " (x 2)2 a2 a u a2 1
11 > BoimonuuTe aencTBYA.
a) 5a—-3 _ a+2 b) x+6  2x-9 ¢) 2b+1 3b-2
3a 2a 14x 21x 4b 6b
12 > BbInonHuTe CIOKEHNE W BEIYHTAHHE.
b, 1 Sa —3b  4a—5b 2xy—1  3y+4 b b
a4 a*b ab? 2x3 3x? 2x X2
13 > Bomonnute aeicTaus.
3a-1) 4a-1) 2@+2) aa+2) 72x+y) 3x+y)
b a X X

- X X
9 55T 3x 13 ) 5 10" 3x 6

3 2a=b bla-b)

19



CinoxeHue U BBIYNTAHHE PAHOHAJIBHBIX Bblpa)l(elll/lﬁ

14 > Ynpocrure.
a) x+5  3xt+5 b) y-8 L4 c) b 6 . 2
Sx—25 x2—25 y—16  _4 4-b " 2b-p

15 > BbINOTHUTE CIOXKEHHE M BEIYUTAHHE.

a)a> 9 (at3) b) ()'+5)2 O 5P ¢) ytat4 y: -4

16 > Ympocrure.

a) 1 N 1 b) 1 1 c) at6 2
xXHxy o xy+)? X2 xy  xy ) a 4 @+ 2a

17 > YnpocTuTe U HalUTe COOTBETCTBYIOIINE 3HAUEHHUS TIPU 3aJaHHBIX 3HAYE-
HUSIX IEPEMEHHOM .
a)-%X +1 x 1 npu b) 2 1 TIpH
x?—x X+ x x=3 -4 c2—2¢ c¢=05.

18 > Beimomuute geiicTBusL.

4 3 8 a 1 a? 4k 12 k
a + b
)x+l x—1 x2_1 )a—2 a+2+ 4 g2 ) B+k 12 * k+4
2 1 x+1 2 1 x+3
d +
) -3x  x243x x2-9 ©) x2—Xx x2+x  x*-1

19‘:7\.- Bernonuute cnoxxeHue 1 BBIYUTAHUE JPOOCH.

L 9—3a2 b) aa_—zl " ﬁ ©) 1(2)2 162 ! 66a2a

9 2bb 1162 22b+1§ ©) 5;5:1+ 135x f) xf7 x+57
20 > Bemonnure neficteus.

DFry Dgat O i i y2189 * 33y

© 2a+33 Zz+i 0 x2+12.x)f+1 " x-lkl g (;+11)2 * f:;: 4

21 > a) CocTaBbTe B PALMOHATBHBIX BBIPAXKEHHS C IEPEMEHHOIT /1, OHO U3 KO-
TOPBIX HE MMEET CMbICHA TpU # = | , a Apyroe npu n = 2 U HalaUTe UX
CyMMY.

b) CocTaBbTe ABa pa3INYHBIX PALHOHATBHBIX BRIPAKEHHS C TIEPEMEHHOM X,
KOTOpBIE HE UMEIOT CMbICTIA MpU X = | W x =2 M HalguTe UX Pa3HOCTb.

20



CiokeHue ¥ BbIYHTaAHHE PAIHOHAJIBHBIX Bblpa)KeHl/lﬁ

22,

N
o7

25)

26)

27

> Iloxamwre, UTO IIPU BCEX AOMYCTUMBIX 3HAUCHUAX ]'IepeMeHHOﬁ, 3HAYCHHUEC

BBIPAXKCHUS HE 3aBUCUT OT nepeMeHHoff[.

dx+5  6x+4 Sx +1 x+ 17 3x +5 4dx+7
a) B*S b x+17
Ty ey a S ) Tt 13

HpeI[CTaBBTe CIIeayOMHE PALTHOHAIbHBIC BRIPAXKCHHUSA B BUAC CyMMbI HJIH

PasHOCTH JByX PALMOHATBHBIX, HCTIOMB3yst ToXkaecTBa 4E b a L b
c c T c
- — -
a) ¢+3 b) x*-3 o Ratx

b X ) 6ax
IIpuknaaubie 3a1aHuA

> depmepa OECIOKOUT MaJTbIii BEC HOBOPOXKAECHHBIX TeAT. J{i1st Toro, 4To0b! yBe-

JUYUTDH BEC TEAEHKA HA M KT 32 KK IYI0 HEJIEITIO, OH MEPEBEIT TEIAT Ha 0COOBII
pexuM KopmiieHus. B pesynbrare ¢epmep 3aMeTHII, 4TO BEC 3a KaXKAyIO He-
Jenio ypenuuuBaercs Ha (m + 2) kr. Pemmre cnemyromue 3aaa4u, 3Has, 4To
npubaBka B Bece y TelNEHKA B CPEAHEM JAODKHA COCTaBUTH 20 KT.

20
m+2°
2) 3anuinTe BBIPAXKEHUE, KOTOPOE MOKA3bIBAET PA3HOCTh MEX 1y 3aIlIaHU-
POBAHHBIM U (PAKTHYECKUM BPEMEHEM (KOINYECTBOM HEJENb). YIPOCTUTE
MOTy4€HHOE BbIPAXKEHHE.

20
1) Kakyto undopmarmio conepxar BEIPAXEHUA~ ~ U

- B JlpeBuem Erunte ucnonb3oBanuck ApoOH, y KOTOPLIX B YUCIUTENE TPU-

CYTCTBOBaNA TONBKO EAMHULA - , 1 , % ,... . Bce apyrue apobu li[pe}lCTaB-
JSUTACH TOJTBKO TIPU TIOMOIIM TakuX apodeit. Hampumep, 5 2 3

[Tpu ynpouennu cineayiomux apo0eil JOmKHbBI TOIY4YUTECS PALIMOHATLHBIE
BBIPAKEHMS C YUCIIUTENEM PaBHBIM eaunuiie. [IpoBepsTe naHHOE Mpeanono-
KEHHUE.

5x +6 2x by _3x-2 4x 2x + 1 3x
a) ) + ¢) -
1022 + 12x 8x? O —6x  24x2 42 +2x W
1o maHHBIM PUCYHKA 3AIMIIMTE BHIPAKEHHS, ISl HAXOXKICHHUS IepHMeTpa
burypet 2h - 14 2a+3b
2+1 2+1 h+ 1 p29%t 7 o
32 N Sh+1 Sh+1
h+1 h+1 4a + 5b
2t 8h 3a+7b
t+2 h+1 S R
, Jlnst npsIMOYTONTb HUKA, 3AIMIIUTE BBIpa- R
’KEHHUE, COOTBETCTBYIOLIEE: S=x2—4 X-x—-2
a) CTopoHe; b) mepuMeTpy. x+1
> @) BhiunCIUTe 3HAYCHIE BBIPAXKESHUS % npu a ; b _ 3.
b) Brruncnute 3HaueHNE BBIPAKEHHS 6ab npu L 2. 4
2a+ b a b )

21



CnoxeHnue ¥ BbIYHTaHHE PAIHOHAJIBHBIX Bblpa)l(el-llrlﬁ

31

32

33)

22 3k+6
a) Tlpy CKOIBKMX LENbIX 3HAYCHUAX k 3HAYCHUE BBIPAKECHUS —
ABIAETCS LEIBIM YUCTIOM?
4m -8

b) Ilpu CKONBKHX LEIBIX 3HAYCHUSAX M 3HAUEHUE BHIPAKECHUS PR —"
m*—3m
SBIISIETCS LIEABIM YUCIOM?

Hcnonb3ys pa3nuyHbIe aNrOPUTMBI MOXHO YOEINTHCS B MPAaBUIILHOM MPHH-
e paboThl KATbKYISTOpa. 3HAUCHHST YKBUBAIICHTHBIX BEIPAXKECHHH MPOBE-
PSIIOTCS VTS 3aJaHHBIX 3HAYEHUI TIEPEMEHHBIX.

JInst 3aiaHHBIX Map BRIPAKEHUI JOKAXKUTE, YTO BTOPOE SKBUBAIICHTHO TIEPBOMY.

AD _ - (£2+6)p
) A, C. _B 2) AB+DG+EF; [-D 7 Lg|F
B D’ D F
. 1) Camup, I'onsip m Opxan XOTAT NpeaCTaBUTD x2+X7+25 B BUIE

CYMMBI MM Pa3HOCTH MHOrouwieHa u apoou. Kaxoil u3 npeacTaBieHHbIX OT-

BETOB BEpeH?

Camup Tonsip Opxan
pEEE O g B0 gy ALY
x+5 x—5 x—35
xX+3x 1

2) I1peacrasbTe 0 B BHJE CYMMBI WJIM Pa3HOCTH MHOTOYIEHA U
X+

apodu.

%, Jopora mexay nynkramu A 1 B cocrout u3 nogeséma u ciycka. J[inuna goporu

Ha MOJBEME COCTABIAET § KM, @ Ha cmycke 2s kM. CKOpocTbh memexoaa Ha
nogbeMe U KM/4, a Ha crycke 20 kM/4. CKOIbKO BPEMEHH / (B 4acax) 3aTpaTur
MEMexo Ha IOpory U3 myHkTa A B myHKT B 1 00pario?

Jns 3axnanxu yHIaMeHTa IPH CTPOUTENBCTBE HOBOTO JJIOMA CTPOHUTEIBLHAS
TUIOIIA KA JOIDKHA OBITh OUMIIEHA OT Mycopa. Mycop A0KEH BBIBO3UTHCS
Ha TPy30BOi MaluHe, H300pakeH-
HOH Ha pHcyHKe. BMecTumocTs rpy-
30BOM MAaIIMHBI MOYKHO BBEIYMCIIUTH

1o popmyne V = @iﬂ c .

1) Beipaszute BMECTUMOCTb TPy30BOi
MalIMHBl B KyOMUECKMX MeTpax,
€CIJIM pa3MepBl IPy30BOi MALIMHEI T10
TEXHHYECKOI JOKYMEHTALIMN PaBHbI
a =10 ¢yt, b=17 dyt, c=4 dpyr,d=3.5. 1 pyr= 0,3 M (PyT eaunnna us-
MEpEHHsI JJIMHBI, KOTOpask UCMOIb3yeTCss B HEKOTOPbIX cTpaHax EBponsl u
CLIA).

2) Eciu Ha cTpoiimnomaake 40 m® Mycopa, TO CKOIbKO PeicOB I0IDKHA Cie-
11aTh TPY30Bast MAIINHA, YTOOBI OUUCTUTSH TIOMAAKY?
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Yﬂpomelme PAHOHAJIBbHBIX Bblpa)l(elll/lﬁ

PaccmoTpum npumeps! Ha pasnuyHble JEHCTBUSA HAJ PALMOHAIBHBIMH BbI-
PaKEeHUSIMHU.

IIpumep 1. Bemonuure AeHCTBUS.  x + | I x=9
x+3 X

I 29 @ )@FI) 3
x+3 X (x+3)-x X
2. Borumem pesynomam

u3 MHozounena (x+1) x+1 X 3 xx+1)—(x-3) x2+3
X X *

1. Boinonnum ymrooicenue

IIpumep 2. Ynpocture.

0 X2 . x2y x2)? & X} ygl f;a ,
2. T3 g — =a’y
x%y a a a X7y | a 14(2/1‘/
@ Bvinonnum Coxpamum
ITpeocmasum 6 eude yacmrnozo YMHOOICEHUe

Ooyuawuue 3a1anus

1 > Bwmonnute geicTBUsL.

b c bc 3a—18 1
a) (— —/). b) 24— 19 | L
) (C b) b ¢ ) at—25 (1 6_a>
a . 2a atb a b\  2ab
©) (a+]+1)'a+1 9 (a b a+b)'a2 b?
e) 1 2x . X*+3x | 34x f) 2x y 1 (L l)
x+1 4 1 4x 2 xy x+y y x
7 VYnpocture.
m x+y bl 6y 6
3n 2 y 2q 8% + 8
2) . by =2 g g Y
m- xty _pr 3y 3
On? 2x+y 4q 4% + 4y
3 > YipocTHTe, yMHOXHB YHCTHTETh H 3HAMEHATETh APOOU HA OITHO M TO JKE BBIPAKEHHE.
m+n b
5 -4 ki gy
2) m?* n? b) 1+lﬁ ¢ 2a+b_1 d) 1 1
5 b b a

4 > JlokaxuTe, 4TO NPH BCEX AOMYCTHMBIX 3HAYEHHI IEPEMEHHOM, 3HAYEHHE Bbl-

paXEHUs He 3aBHCHUT OT MEPEMEHHOM.
200) (e 4 )R 2o (Lo Ly me
(n+1> <”+ n 2).(n2+n) mn m n (m —ny
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anomeﬂ HE PallHOHAJIBbHBIX Bblpameﬂﬂﬁ

10)

1)

> YnpocTuTe paumoHaIbHBIE BBIPAKESHUS.

(x+y)(L L) n 3 n+3 I 4 x
a) x Yy b) n+3 n 3 )= I 2 x
1 1 4n 2 x+2
> ) (—+—
x oy n 9 x 1 X X
. Ympoctute.
1 % 1+ 24 L x+4+x9
a) T b) d lx c) 3
— — +6+
1 " 1 2z x+6 .

> YhnpocTuTe pauoHanbHbBIE BBIPAXKEHHUS.

6 3.3 3 3 1 1

2 3 33
X 2 7 m  Im+3 x4ty 2
a) b = ¢)—— = d)
1 9 t 1 i+ 1 X 1
x2 t+6 t m® " 2m+ 3 2 16 " x+4

»» 3HaueHHE KAKOTO BHIPAXKEHUS HE 3aBUCHT OT EPEMEHHOMN?

3 2 1 1

a = < 4 L

a) _ 4 _4a ) > a+3 o +20+2a+2
23 DT b b 1 1 b

a a
IIpukinaanbie 3a1aHus
[IpeacraBsre B BUAE APOOH.

9 1 — 1 b) 24 — L o 3 __ 2

1 L 2+ —L 3 _2

1 = 2+— 3 2

x X X

2n

BripaszuTe nepeMeHHylo y uepes m, r, X, €CIU Y =g nx= dr .

> Anu, Unbrap u Pamus npeacraBuiu B

BUJE PUCYHKAa MH()OPMALMIO O TOM,
KaK OBICTPO KaXXIbIi U3 HUX MOXET

MOKPaCUTb KOMHATY. 3211 9acoB
a) 3anuuuTe BBIPAXKEHUE, KOTOPOE HEEEE

Habrap MoKeT NOKPACHTb KOM-

MOKA3bIBACT 32 KAKOE BPEMS MOKPACST [ sary san+ 2 uaca
KOMHATy JBO€ M3 HUX (paccMOTpHTE [ T T ]
BCE€ BO3MOJKHBIE BAPUAHTHI). Pairs MOKET TIOKpACHTS KOM-
b) Kaxue 1Ba MaTbHKa CMOTYT 3aKOH- 2 ">

4uTh 3Ty pabory 3a 2 yaca npu n= 37
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CreneHp € HeJbIM MOKA3aTeIeM

CreneHb ¢ HeJIbIM OTPpHLATEJbHBIM MOKa3aTeJIeM

Banmmmem nocnenosarensHo 0; 1; 2 u Ta. crenenn uncna 10 : 10°, 104, 107, 10, ... .
B 3100t cTpoke kaxmoe umcno B 10 pa3z MeHbIte crnemyiomero. Ecimu nponomkuTs 3a-
TNHCH BIEBO, B COOTBETCTBHH C JAHHBIM MIPABHIIOM, TO TIOTYYHM CIEIYIOLIEe: Tepes

yncnom 10° crout uneno — = 1 , TIepea YuCjIOM ——— YHMCI0 —— M T.A.
10 10t 10! 102
L1 1 100, 10, 102, 103, ..
103 102 10!

Crenenp K100 4icia B 310i crpoke ot uncia 10° crpasa, Ha eMHULLY MEHbIIE
CTeneHH cheayromero yncia. [IpuMeHnB JaHHOE MPaBUiIo K YHCTIAM, CTOSILLM CJIEBa
ot uucna 10°, momyunm oTpuLaTenbHbie cTerneHn dncina 10, KoTopble 3armieM Tak:
BMECTO % sarmmiem 10 !, BMecTo llvwrmmeM 10 2uTn.

OG60061MB nomy YeHHoe, npuMeM a "= 7~ npua # 0.

Ha camom ferne, mpuHSIB BO BHUMaHKE OCHOBHOE CBOMCTBO cTerneHu npu a # 0,

uMeeM @" - a " =a" ™= g°= 1, a orciona nomyuum, a "=

ra
Mpuvep. ) 2°= 4= 4 b (3= = 5 O’ =5 = o

Oodyuaroniue 3aganns

"1 > 3ameHuTE CTENEHb C LENbIM OTPU- 2 > 3aMeHuTe APOOb CTENEHBIO C LETbIM
~ IaTenbHBIM MOKa3areneM Jpo0bio. OTPHIATENBHBIM MOKA3aTEIEM.
a) 10 * b) a ? ¢)(ab)? a) 1 b) L c) 1
10° a a
3 > a) llpeacrassre uncna 16; 8; 4; 2; 1,%;% ,é BHJI€ CTETIEHH C OCHOBAHHEM 2.
b) [IpencraBsre qncna2—17 % %, 1;3;9; 27 B BUAE CTENEHU C OCHOBAHHUEM 3.

4 > Breruucnure.

a)6? b)y( 1) c)( 3)* 1 3 143
o a4 ocH: iy 206G P(03)

5 Cpasnure ¢ HynéMm. 6 Bepno iy, uro:
a)7°? b) 1,6 4 a)eca>0u n uenoe 9uco, 1o a*<0;
c)(32)? d)(6,1)° b) ecmua < 0u n - oTpHIATeTEHOE YETHOE YHCTIO, TO &> 0

¢)ecma < (U n- OTPUIATEIIBHOE HEIETHOE YHCIIO, TO @< (?
75 [Tpencrasbre BhipaxkeHus B BUae Apobu, HE cojepiKallell CTeneHb ¢ OTpULa-

TeJIbHBIM [OKa3arejieM. a)2 - x > b) Sab 3 )3 (x+y)!
8 Ipencrasbre Apobs B BUaE

TIPOM3BEICHHSL. 9 > Brruucnure.

a)l0-22 b)3-10?
a) 2 b3 ¢ _a
b x* (b 1y €)22+3' d)052+02"
10> Ympoctute.
a)(a' b"-(a b)' by(a b)2-(a? b?)
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CreneHb ¢ HEJBIM MOKA3aATEIEM

CBolicTBa CTEeNEHH C IeJILIM MOKAa3aTe1eM

a"-a"=a"""
Jlns moboro a # 0 1 moOBIX LENbIX YUCen m U ara=am "
n CTIPaBEIMBEI PABEHCTBA @y = am

Jlnst moGbix a # 0, b# 0 u s moboro uenoro  (@b)"=a" - b’
4YHCIa 1 CIIPABEJINBBI PABEHCTBA ( a- )" a
b

ﬂeﬁCTBH}I Hang CTENCHAMHA C LICJBIM IMOKA3aTCJIEM, BBIIMOJTHAKOTCA IO TEM XKE
NnpaBWiIaM, 4TO U HaA CTCIICHAMHA C HATY PAJIbHBIM ITOKA3aTCJICM.

ﬂpPlMep 1. a 14, al7= a l4+l7:a3

K TakoMy ke pe3yasTaTy MOJKHO MPHITH MO ONPEIeIeHUIO CTENEHH ¢ OTPHLIA-
TeIbHBIM TIOKA3aTeIeM U 110 CBOHCTBY CTENEHU

17
a 14, al7 :%. al7: al4 :a3
C HATypalbHBIM TTOKA3aTENEM. b‘a a
1
Hpumep 2. (3a’h %) 32 (a’)?- (b)) *= o a *b°= &
OO0yuaroniue 3aganus
11 > Haiigure 3HaueHHe BBIPAKEHUS.
a)52.54 b)26.24.20 C) 35.33
d) 22:2°3 e) 32:34 HEEH22H+2?%
12 > B 3akpauienHbie YEHKH BIHUIIMTE COOTBETCTBYIOIIHE YHCIIA.
4
aa'=a (a )=a8 (@®b )Y=a%h 12
1 4 1
@b%) = a°b's v = b_ a at=a’
13 IlpeactaBsTe BhIpakeHUE B BU/IE TPOM3BEICHUS CTETICHEH ¢ OMHAKOBBIM OC-
HOBaHHEM U HAWIHUTE €ro 3Ha11e}me
3 1.42 4, 3
a) 16 -2 32 ( ) c)81-4 d)94-27
14 > Bblumciure. a) 8 2- 43 b)9 2-27? c) _le? d) 329
4 21, 8 3 27 2
15 Ympocrure. 1
a)2ab *- 5a *b b) 3—a5b 16-0,6a 'b'®  ¢)2,4a3b*(0,2a%b?)
16 > TlpeoGpasyiire B mpoussenenue. a) (23 - b3) 2 b) (6a 3b) ! ) (2 . q)
17 > Hoxaxute, lrro( ) ( ) npua#0, b#0.
18 > Brrunciure.
2)° 1)° 42 4
2 (3) v () 9 () @ (15
19 > VYmpocrture.
Q) 9xs ) b) 56a> . 7a' ©) 2x')2_4xly
yo 12x? 2b* 18P 3x 2
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CreneHsb ¢ HeJIbLIM NMOKAa3aTejieM

@

CranaapTHbli BH] YHCIA

B nHayke 1 TexHuKe Hapsiy ¢ O4€Hb OONBILIMMY TOTIOXKHTEILHBIMI YUCIAMH BCTPe-
YAIOTCSI M OUEHb MATICHBKUE TONOXKHUTETbHbIE uncna. Hanpumep, 00b€m 3emimi Bbipa-
xaercst TuranTckum urcriom 1083000000000 kv, a graMeTp MOEKYIbI O4YeHb
manerskrM urciom 0,0000000003 m. Bonbime 1 Manbie uncia HeygoOHO 3armChBaTh
B BU/I€ OOBIKHOBEHHBIX WM JECATUYHBIX IPOOEH U BBITIONHATH KAKUE-THO0 JASHCTBUS
Haj HUMU. B 310M Ciyyae ux npeacTarisior B Buge a - 107,

Hanpumep, 137000=1,37 - 10° wm 0,0000012=1,2-10 °

3anck uncna B BUAe @ - 107 Ha3bIBACTCS CTAHAAPTHBIM BUAOM uncia, e [<a<10u
7 LIRJIOE YHCTIO, YUCIIO @ HA3BIBACTCS 3HAYAILICH YaCThIO, 71 - TIOPSIIKOM.

[pumep. 1)4350000=4,35-10° (nopsinox paseH 6).
2) 0,00000028 =2,8 - 10 7 (nmopsigok pasen 7).

» Beipasure uucna B Buae crenenu yucna 10.

a) 0,01 b) 10000000 ¢) 0,000001 d) 0,00000001

), 3anuIInTe YMCiIa B CTAaHJAPTHOM BUJE.
a) 48000000 b) 287000 ¢) 0, 0000063 d) 0, 00029
e) 57-10* ) 682 - 107 2)0.21-10* h) 127-10%

Beimonnure aeicTBUs.

a)(3,5-10%-(4-103% b)(85-10%)-(4-10") ¢)(84-10%:(2-103)
Mpumep. 1) (2,5-10°)-(6-103)=(2,5-6)-(10°-10%)=15-103=1,5-10 2
2)(82-10%):(4-10')=(8,2:4)-(108:10')=4,05-10?

o, Pacnonoxwure uncna B MOPAAKE BO3pACTAHUS.

8510 36 -108 5,85 - 1073 2,5 10! 85 - 108
- Yucna, npeacTaBneHHbIe B HECTAHAAPTHOM BH/IE, 3aMUIINTE B CTAHIAPTHOM
BUJIE
1)50-10° 2)8,1-102 3)1200000 4)02-10% 5)35-10°¢
. Brmmonnute neiicTBuUs.

a) 8,510 ¢+4,2-10 ¢ b)23-104 1,810*
c)6,310% 1,810° d) 5410 +2,3-10 8
IIpumep.

1)4,510 7+8,.2-10 7=(4,5+8,2) 10 ’=12,7-10 '=1,27-10 ¢
2)6,4103 4,1-10 *=64-10 * 4,2.10 *=(64 4,2)10 *=59,8 10 *=5,98-10 *
IIpuknaanbie 3a7aHus

3, InotHocTs xenesza 7,8 - 103 kr/m* Haiigure Maccy xene3HOH MIacTHHbL 1TH-

HO# 5 M, mmpuHoii 8 - 10 ' M u Tonumuoi 2,5 - 10 2m.

Y, OguH  acTPOHOMHUYECKMH CBETOBOM TOJ - 3TO PpACCTOSHHME IMHOM

9,461-10'2 kM, xoTOpoe TpoxoauT cBeT 3a | roa. Ckonmbko uudp comepKuT
YHCIIO, BHIPAXKAIOIIEE ITO PACCTOSIHHE B KHIOMETPax?
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CreneHs ¢ HeJIbIM MOKAa3aTeJIeM

10

1)

12>

N

16)

. Kommbrorep. B tabnuie nanel e qMHULBI [TamsaTs KOMMIBIOTEPA
U3MepeHuss MH(OPMALUH NaMATH KOM- 1 kuno6aiitt (KB) ~ 1000 Gaiir
IbIOTEPA.

3, Actponomusi. COTHEUHBIH Tyd 32 MUHYTY TPOXO-

. Bappeasb - mepa 00béma KHAKHX BelleCTB, KOTOPasi B OCHOBHOM HC-

NoJIb3yeTcsl 1Sl n3MepeHust 00béMa HedTH. 1 Gappens HedTu nmpudmm-
3UTENbHO paBeH 159 1 . 3anummTe qaHHbIE U3 TEKCTAa B CTAHAAPTHOM BHJE.
« ITo Tpyb6onposoxy BT/ B aBrycre npouuioro roga u3 repmunana Jlxxeixan
B Typimu Obu10 OTIIpaBneHo B Lenom 2 muwuinapaa Gappeneii nedru. B Teue-
e 2014 roga nocpeactsom tpybonposoaa BT/ 6eu10 sxcnopTupoBaHo
34,8 mun.TonH (218 muH. Gappeneii) ceipoii HedTH, KoTopas B [keiixane
Oblna nmorpyskena Ha 362 Tankepa». Cxonbko Oappeneii HedTu ObLI0 MoTpy-
’KEHO Ha KaX/blif TAHKEP, €C/IM U3BECTHO, YTO HA KaXK/bIil U3 HUX OBLIO 10-
TPY’KEHO OJMHAKOBOE KOINYECTBO HedTH?

3no0poBbe. Y Peilixan amuieprus Ha LBETOYHYIO NbUTbLLY. J(namerp

U

Gonbiie 3 - 1077 M. CMOKET 1 5TOT GUIBTP HENTPATM30BATH Ya- & au

CTHULIBI IBETOYHOH MbUIBLBI?
Muuist - eIHHHIA VIHHBL, KOTOPYI0 Henoab3yloT B CIIHA n Beankoopu-

Tanuu. 1 muns =1,6 km. CBeToBOM ny4 3a cekynay npoxomut 186000 munb
win 3-10° kM. Haiigute myTh, NPOIJEHHBIH CBETOBBIM JIydoM 3a:
a) 5 10° cexynz; b) 365 queii(1 rom) u BEIpasuTe €ro B KWIOMETPAX M MUJISX.

OTBeT 3anuIINTe B CTAHAAPTHOM BUJE.
®usuka. Camas ManeHbKas YaCTUYKA BEILECTBA - aTOM COCTOMT U3 Oonee

MEJIKUX YaCTHIL: IPOTOHOB, YMEKTPOHOB U HEHTPOHOB.
Macca nporona: 1,67 -+ 10 -7 kr, macca Heiirpona: 1,68 - 10 27 kr,
macca snexrposna: 0,000000000000000000000000000000911 kr.
Kaxkas u3 wactui nerue?

OGbém CD-ROM 700 MB, 06sém DVD- 1 merabaiit (MB) = 1 Mmuiunon 6ait

ROM 4,7 GB. Bo ckomko pas 0Gsém DVD | 1 rirabaiit (GB) = 1 mimiapy Gaiit
Oonbite 0opéma CD? Bpems 32 KOTOpoe calHey- g Yv

HBIH 1YY, 1OCTHIAET MJIAHETHI A

mut npubnusutensao 3- 108 m. Ha 6aprpade noka-
3aHO BPEeMsI, 32 KOTOPOE COIHEUHBIH JTyd T0CTUTAET
KaXKIy10 IuianeTy. Ha 0CHOBe 9THX JaHHBIX BBIYHC-

nuTe pacctosHue Mexay ColnHIEM U TIaHeTaMH. O Brea(tom)
Buosnorus. Teno HOBOpOXAEHHOTO peOEHKA COCTOUT MPUOIU3UTETBHO U3
26 000 000 000 kneTok. B Tene Mon0a0ro 4enoBeka TUX KIETOK IpUOIH3u-
TenbHO B 1,9 - 103 pa3 6ombie. CKOIBKO KIETOK B TEJIE MOJIOAOTO YeaoBeKa?
Coctas kposu. TpoMOOLMTE! y4acTBYIOT B poLiecce CBEPThIBaHMs KpoBu. Ha
KaXKIbIi MIJIMMETP KPOBH NpUOIM3UTensHO npuxoautes 2,7- 108 tpomGoruTos.
a) Cxombko TpoMOOLIMTOB B 6 MumtiuTpax kposu? b) B Tene moapocrka npu-
Omu3uTensbHO S TUTPOB KpoBU. CKOMBKO MPUOIM3UTENLHO TPOMOOLIUTOB Yy Ye-
JI0BEKa B 3ToM Bo3pacTe? OTBET 3amuiInTe B CTAHAAPTHOM BHJIE.

Ilaanerst
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DyHkuusa y = % U eé rpaguk

Uccneayem 3aBUCUMOCTD MEXK/Y CTOPOHAMHU MPSIMOYTOIBHHUKA C TUIOMAABIO 6 cM?
Boipasus qnmuny uepes x ¢M, a IHUPUHY Yepe3 Y CM, 9Ty 3aBUCUMOCTb MOXKHO 3aIlu-
CaTb B BUAC Y= X Tak kak B JAAHHOM 3aJaHUHW X U Y BBIPAXKAKOT U3MEPCHUA AJTHUHBI
W NIUPUHBI IPAMOYTOJIbHHUKA, TO OHH MOT'YT NIPUHUMATh TOJIBKO IMOJOXKHUTCIbHBIC
3nageHus. CocraBum Tadmuily, B KOTOPOil Oyaem 3a1aBaTh 3HAYSHUS X U HAXOIUTh
COOTBETCTBYIOLHME 3HAaueHUs y. Y13 Tabnuiibl BUJHO, YTO BO CKOJIBLKO pa3 3HAYECHHE
X YBECIIMYHUBACTCsI, BO CTOJILKO K€ pa3 3HAYCHHUEC ) YMCHBIIACTCA, T.€. ICPEMCHHLIC
X My CBsI3aHBl 00paTHO MPOTOPLMOHAILHOM 3aBUCUMOCTBIO.

X 1 2 3 6 VA
y 6 3 2 | \

Ha xoopaunaTHON NMIOCKOCTH OTMETHUM TOYKH, 6
YKa3aHHbIC B TAONUIE, U COEIUHUM MX TUIABHON 3
JTUHUEHN, KakK MOKAa3aHO HA PUCYHKE. 4
3
2

L=

Hpommneﬂne a0bCIMCChl M OPAMHATHI (JUTHHBI U
HIMPHHBI TIPSIMOYTOIBHIKA) JTFO00H TOUKK Ha Tpaduke
OCTAETCs NOCTOSIHHBIM M B JAHHOM CITy4ae PaBHO 6-TH
(ToIIaaM MPSMOYTONBHUKA).

Ecnu nepeMeHHBIE X 1 ) CBSI3aHBI 00PATHO MPOTIOp- ()

LMOHATBHON 3aBUCHMOCTBIO, TO TIO 33IaHHBIM 3HAYe-
HUSIM MOYKHO OTIPEACTHTE (POPMYITY JAHHON 3aBUCUMOCTH.
IMpumep 1. [lepemennsie x U y cBA3aHbI 00PATHO MPOMOPLUOHATLHON 3aBUCH-
MOCTBIO M Tipu Xx=4, y=7. 3anuumTte (opMyiTy JaHHOI 3aBUCUMOCTH.
Tak kak mpou3BeaeHHEe NEePEMEHHBIX, CBA3aHHBIX 00PAaTHO MPOMOPILMOHAILHOI 3a-
BHUCHMOCTBIO, BCETAA OCTAETCS MOCTOSHHBIM, TO 0003HAYNM 3Ty MOCTOSHHYIO Yepes3
k, Torna xy=Fk. B namem cinyuae k= 4 - 7 =28. Torga COOTBETCTYIOLIYIO 3aBUCH-
MOCTb MOXHO 3aIUCaTh B BUAE (OPMYIIBI TaK: y = 28 .

Paccmotpum ¢yHkmio, 3agannyio Gopmynoi y —f , B KOTOpOH MepeMeHHast
NPUHUMAET KaK MOJTOKUTEIbHbIE, TAK U OTPULATE/IbHBIE 3HAYCHHSL.

[Mpumep 2. Cocrasum Tabnuiy 3HaueHuil QyHKUMH 3 =% u noycrponM eé

[3%]
W
S
n
N
=Y

rpaduxk. ‘

8| 4| 2| 1 0 11248 \

1] 2| 4| g|feomereig g2 "

JICHA N N

Ormpenenenue: GyHKiws, 3a1aHHAsT GOPMYIION y = % . _
HA3bIBAETCS OOPATHO MPOTIOPLIMOHATBHOM (DYHKLIMEH. SR N
e x - He3aBUCHMAs IEPEMEHHASL, k - YUCTIO OTIIMYHOE OT =
Hyist. DyHKIWSA y = ONPENENEHa IS BCEX X, KPOME HyIst
(x=#0). ’
I'pacpu yrriwm y=-- & CHMMETPUYEH OTHOCHTEIBHO Hauana koopauHat. Ecnmtouxa A(a, b)

TPUHAIEKHUT Ipatbmcy bynkm , y= k , TO TOUKA B(—a —b) TaKKe PUHAISKUT TPadHKy
(bymcm/m I'paduk dyHkImm y =£ HaSLIBae’DCﬂ runepbonoit. I'unepbona coctouT u3 aByx
Betseil. [Ipu k> 0 BeTBH mnep6om,1 pacrnionoxens! B 1 1 [l uersepr, a npu £ < 0 pacriono-
sxenb! BO 11 m IV wetBepTi. Uem Gombirte abcomoTHOe 3HaueHKe adCIMCCh Ha Tpaduke, TeM
Qmbke 5Ta TOYKA PacromoikeHa K ocu abcrmice.
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DyHkuus y =% u eé rpaguk

|

-
(=

Oodyuarouue 3aganus

- . . 4
» CocraBbTe TAOMUILy 3HAYCHUI 111 PyHKIMIA y = < 1
nocTpoire e€ rpaguxk.

» [locTpoiite rpaduk GyHKIMU y = —x—8 ITo rpaduky Haiiaute:

a) COOTBETCTBYIOIIME 3HaYeHus y npu x = 4;2.5; 2.5;
b) cooTBeTcTBYIOMINE 3HAUEHUS X IpU Y = §; 2.

- [lepemeHHBIE X U Y N3MEHSIOTCS B 00PaTHO MPONOPLHOHATBHOM 3aBUCHMOCTH.

a) eciu npu x = 8, y = 24, To HaiiauTe y npu x = 6.
b) ecnu mpu y = 2,7, x = 8,1, To Haiigute x pu y = 0,9.

C) eCIM Ipu X = % y =16, To HaiiguTe X ipu y = 32.

k

> 3Has, uto Touka A(3;4) npuHamnexuT rpaguky GyHKIEN y= < HaiiauTe

K ¥ IOCTPOHTE TpaduK 3TOH (PyHKIMH.

. _k
- Touxa A(6;2) npunagnexut rpapuxy GyHKuun y = —~ 3aNUIINTE B LBETHbIE
KJIETKH COOTBETCTBYIOIINe KoopauHarel, ecnu Touku B(1 ;4),C( 4;1 ),D
(0,5; ) npunaanexkar naHHOMY rpaduKy.

., Ha xaxom pucynke u3o0paxén rpaduk "7 Kakue u3 3aBHCHMOCTEil OTHO-
IPSAMO MPOMOPLUMOHATBHOM QyHKIMM, |~ oo HPAMO TIPOIOPLHOHAE-
a Ha KaKoM - 00paTHO MPOMOPLMOHATb- HBIM, KAKHE K 06PATHO IPOIIOp-
HOif? LIMOHAJILHBIM, a KakKHe BooOLIe

| 2 HU K OJHOH M3 BbIILIEYKa3aH-
u u \\ n HBIX? 5 |
i = oI a) y=5x b)y=-+ d)y=7x
| g
) b SRR SCPES Sa
[Mpukaagubie 3a1aHUs
> B 0aHO#i cHCTeMe KOOPAMHAT MOCTPOiiTe rpaduk (yHKIHi y =%n y=T7—-x

C nomoup1o rpaduka ONpesenuTe KOOPANHATH TOUEK TepPeCedeHHs.

- JIBa uenoBeka CTOAT Ha KOHIIAX JOCKHU, HAXOAAIIEHCs B paBHOBecHH. Macca
oaHOro U3 HUX 50 Kr ¥ OH HaXOAMUTCS HA PACCTOSHUM 1,5 M OT LeHTpa paB-
HOBecHs. Ha KakoM pacCTOSIHMM OT LIEHTpPa JO/DKEH HaXOAUTCS APYTOi ue-
70BeK, Maccoit 60 Kr, 4T0OBI HE HAPYIIUTH PABHOBECHUS?

> 3anuIuUTe 3aBUCHMOCTH MEXIY ABYMS BETHUYHMHAMH B BUAE (yHKIHH.

a) X ¥ y CBsI3aHBI 00PATHO MPOMOPLHOHATHHON 3aBUCUMOCTBIO TAK, YTO TIPH
x =35, y=40. Haiigute y npu x=8.

b) x 1 y CBA3aHBI IPSIMO NMPOTIOPLUOHAIEHON 3aBUCUMOCTBIO TAK, UYTO TPH
x=5y=10. Haiiaure y npu x = 20.
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s

N

), llectepo paOOTHMKOB Mara3uHa MOTYT 3aMOJTHUTH U YKPACUTH BUTPUHBI 32
8 wacos. 1) Ecnu cerogns Ha 3Ty paboTy 0TBeAeHO 6 4acoB, TO CKOJIBKO pa-
OOTHMKOB HYXHO TpuBIeYb JonoaHuTensHo? 2) Ecnu ceronns na pabory He
NPUILTH ABOE PAOOTHUKOB, CKOJIBKO BPEMEHH NOTPeOyeTCs: OCTABIIMMCS 17151
TOT0, 4TOOBI BHIMOIHUTE JaHHYIO paboTy?

»JKutenu nocénka pemuian oTpeMoHTHpoBaTh (yTOonbHOe noje. Pacxoab! Ha
pemoHT cocTasisitor 10 000 manar. Yem Gourbie sxuTenel noaaepxar JaHHbIN
IUIaH, TEM MEHbIIE OyIyT pacXoabl KaKA0i ceMbU. DTa 3aBUCUMOCTb IPE/i-

craBieHa B Bujae rpauka. Mcnonbsys
rpauK, BLITOIHUTE CIIEAYIOIMINE 33 JaHHUS:
1) Ckonbko MaHaT M3pacXoayeT Kaxjaas
CEMbsI, €CJIU B PEMOHTE NPUMYT y4acTHE!
a) 10 cemelii; b) 20 cemeii?

2) CKoJIbKO c€MEel I0JKHBI IPUHATH yda-
CTHE B PEMOHTE, €CJIM Pacxo] Kaxaou
ceMmbu Oyznet: a) 400 manar; b) 200 manar?
3) Cocraswre Tabnuily, B KOTOpoii Oyzier
oTpakeHa MH(OpMAaLIKs O TOUKaX Ha rpa-
¢uKe. 3anUIINTE COOTBETCTBYIOMIYIO 00-
PaTHO MPONOPLUOHAIILHYIO 3aBUCHMOCTb.

—
[
i

—_

g
Lo

g

IS
S

P |

g

REN
10 20 304050608?
KonunuecrBo ceMeii

CyMMa Ha KA1yl ceMbI0 (MaHar)

4) [Ipencrasbre HH(OPMALIUIO, COOTBETCTBYIOILYIO koopauHaraM (5;2000).

» PemnTe 3aaun Ha 00paTHO MPOTIOPLHOHATBHYIO 3aBUCUMOCTb. OOBACHHTE,
KaKoi MH(POPMALIMH B KaXK0H 3aa4e COOTBETCTBYET MOCTOSIHHAS K 7
a) 3armac kopMa, umeroierocs Ha gpepme, xsarut 60 kopoBam Ha 10 gueii. Ha
CKOJIBKO JJHEH XBAaTUT 3TOT0 KopmMa, eciu (epmep npogact 10 kopos?
b) Bogurens MOKET mpoexarh pacCTOSTHUE MEXIY ABYMsI IMyHKTaMH 3a 7
4acoB, JBUTAsCh CO CKOPOCThIO 60 kM/4. Ho on mogyman, uro ecnu Oyznet
€Xarb CO CKOPOCTBIO 75 KM/, TO CIKOHOMHUT MHHUMYM 1,5 waca. BepHo nu
€ro npeanonoxenue?
¢) Ulupuna mauHoro yyactka npsamoyronsHoit opmsr 14 M, a gmuna 60 m.
JlnuHa BTOPOTro y4acTka, II0I1aab KOTOPOTo paBHa IUIOLAAN IEPBOT0, PaBHA
42 M. CKOTBbKO METPOB COCTABUT LIMPUHA BTOPOTO ydyacTKa?

. Kakas u3 3aBucumocreii sBisercs oOpaTHO MPONOPLUOHATBHON 3aBUCH-
MOCTBIO?
1) Jnst mKONMBHOTO Mpas3aHuKa ObUIO 3arIaHUPOBAHO KYINUTH MTOJAPKOB HA
200 manat. Yucno nogapkoB 3aBUCHUT OT UX LIEHBI;
2) CtynenTka Hauns exxegHeBHO Tpatut Ha o0en 2 manata. Pacxoasr Haunu
3aBUCAT OT KOJIMYECTBA YUCOHBIX JHEIA.

OO6BEM NPAMOYTOIBLHOTO TapaUIeaeHesa
8 ky0.ex. [lo maHHBIM pHCYHKA 3aMUIINTE
¢dbopmyny 3aBucumoctu b ot a.
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O0o0maromue 3aJaHus

1 > Ilpu Kakux yCnoBHsX PallMOHATBLHOE BHIPAKEHHE UMEET CMBICTT?

a) 2 1) b) 2d(d +1) ¢) @tab+l?

xr x d+1)d 4 a2 b
2 > Peunsie npucTanu A u B, MeKIy KOTOPHIMH KYPCHPYET KaTep, pacroso-
KEHBI HA PACCTOSIHUU § KM APYT OT Apyra. CKOPOCTh Karepa B CTOsS4EH BOze
paBHa U KM/4, a CKOPOCTb T€YEHHs PeKH paBHa 5 KM/4. CKOJIBKO BPEMEHH f
(B wacax ) morpebyeTcs karepy Ha myTh oT A 10 B u o6paTHo?
Haiigute ¢, ecnmu : a) s = 60; v =25; b)s=120; v =35.

3 3anuumTe ABa PAMOHATBHBIX BEIPAKEHHS, KOTOPBIE HE HMEIOT CMBIC/IA TPH
3HAQUEHUU TIEPEMEHHOM, paBHOI: a) 2;b) 4m 2.

4 CocraBbTe pauOHANBLHOE BBIPAKEHUE, COASPIKALINE TIEPEMEHHYI0 @ B 3HA-
- MeHarene, 4TOObl OHO MMEJIO CMBICI MPU BCEX 3HAYEHUSX TMEPEMEHHOMH a.

5 )4 Ha PUCYHKE YKa3aHbl pasMEpbl OCHOBAHUA S 7 h=9
MPAMOYTOJIBHOTO TTAPAIITICIICTIUIICaA. Hai’mn're o
BBICOTY TIapaUIeNIeHIIena, €CIIH 00BEM paBeH

Yy nap Aa, p (X +3 ) M X CM

(x3 + 5x% + 6x) c™3 .

6 > Yuntens marematnku 06001 OUIMOKH, KOTOPbIE yHalIMECs A0MyCKaIH
NP CIOXKEHUH U BhIYUTaHUM Apodeii. Haliaute omubku, ncnpassre U 00b-

SICHUTE HX.
ay a b a b |b)a+bc a+b c 1 1
b a ab c+ cd d b a a+b
d) 1 1 ¢) c 4 b c 4 b
b

» . a+8
7 > 3Hasd, uTo @* — 2a — 6 = 0, HaliAUTe 3HAYEHHE BHIPAKECHHS ard

/ a

6 —ab? + 2b%—3a
34+ b2 3+ b2

EcTb nu B 3ajaHiy THIIHUE JaHHBIE?

8 Haiinute 3nauenue BhIpaXKeHUs npua=-3,b=0,5

9 » BemonuuTe geiCTBUSL

a) XX x 6 x+1 b) 2d+ 8 . _d+4
4x+ 4 x> 6x+9 d+5d+6 & 4
X+5x2 x 5 n m* 2+ 2nm+m?
¢ D+ 1 d .
) x* 25 C+1) ) n* m*  n*tnm+m?
1_—0 > Boimonuute neicTBHS.
3 2x 1 2 12 3 2
a) —=2 4+ 2 - 2 by 12
2+ X1 x a 9 a+3 T 3 4
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O0o0maromue 3a1anus

1)

12

13)

14

15>

16

17

BeimonHure geicTBHSL.
2) B 4 k24)m21m2lc)a+a
B 2k  kB+2 (m+1)2? (m 1) a*+2a @ 2a
a1 a? 3 18
) o a = a+ 1 wtl B a 6 & 6ba
VYnpocture.
a) x+1 x24:x24x+4 b)2x+x22x3_x2+2x
x+2 X2+ 2x X2+x x 4 x* x 6 x* 4x
Haiinute a u b n3 toxaectsa — 2 = a + b
x+x 6 x 2 x+3
Camup u ®ugan uiyT cnocod, Npu MOMOLIM KOTOPOTO HA YMCIOBOM OCH
MOKHO HAaWTH YHCIIO0, PACTIOI0KEHHOE HA OQUHAKOBOM PACCTOSHUU OT JBYX
3a7aHHbIX yncen. HakoHen, OHM yCTaHOBWIIH, UTO TAKOE YHMCTIO SIBISETCS CPe-
HHM apu()METHUECKUM JaHHBIX yucen. [lokaxkuTe, Ha pa3muuHBIX TPUMEPAX,
YTO JAHHOE MPETIONOKEHUE BEPHO, a TAKIKe HalanTe Apodb, paBHOYJANEH-
HYIO OT Apo0eit % oo
[IpencrassTe B BUae ApoOH.
a) yx!4xp! b) 4+ (4+m>) m! ¢) (a+b"):(a'+b)
YmpocTure.
2) a+ad b) +x+x o x+1
a’+a’ x2+x3H4xt xI x¥
VYnpocrure. 1 |
2 k+1 1 n+2
2) G+kw+ﬂ)(k+3 2 O+nm+29' P
[Topsimok uncna X, 3aJaHHOTO B CTAHAAPTHOM BHJIE PaBeH &, a MOPSA0K 4HUCIa
ypasen 5. Kakoit mopsagoK MOXKET UMETh IIPOU3BEACHUE XY 7
Ilpu kakux sHaueHusAX k u b runepbona y =--n npsimas y = kx + b nepece-
KaioTes B Touke: a) A(2;1); b) B( 1;2)?
> B pamkax tperbero Mesxaynapoanoro gecrusaist Uckycers

«/leBnunst bamnsy, npoBoaumMoro B baky 1o uanimarnse
®ona leiiapa AnmeBa, npH NOMOIM BHAeO-MIIHHL (3D
mapping) Texnoioruii Ha /leiuneii baine ObL1H co31aHbI
HBeTHBIE H300paxenust. /11s1 Toro, 4To0bI oxBaTuTh Bee 360°
nosepxHocru lesnuneii baunn Bokpyr namsiTHika B 7 pas-
JIMYHBIX TOYKAX ObLIH ycTaHOBJIeHbI 30 POEKTOPOB, ¢ 110~
MOLLBI KOTOPBIX NPOELPOBAIOCH H300pazkeHne.

Bo Bpemst OCBELICHHS ITPOSKTOPOM HHIEHCHBHOCTb CBETA Ha K-
paxe Opu1a 00pATHO NPONOPLMOHAIBHA KBA/IPaTy PACCTOSHUS OT.

pana 8 m. Ecim koaddunment k npoekropa A pasen 27 e,
onpezenre koadpurpent k npoexropa B.
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YeTbIpEXyroJIbHUKH

YeTbIpEéXyroibHUKH

YeThIpEXyrOIbHUKOM Ha3bIBAETCS (PHTYPa, KOTOPAst COCTOMT U3 YETHIPEX TOUSK M ue-
TBHIPEX MOCIEAOBATENBHO COGAUHSIOIMX MX OTpe3koB. [Ipu 3TOM, HUKAKKE TpU U3 yKa-
3aHHBIX TOYEK HEe JJO/DKHBI OBITh PACIIONOKEHBI HA OMHOM TIPSIMOI, @ COIMHSIIOMIME HX
OTPE3KHU HE JOJDKHBI NepeceKarsest. [laHHbIe TOUKH HA3bIBAIOTCS BEPILIMHAMM YEThIPEX-
YTOJBHUKA, @ COEAMHSIOIINE UX OTPE3KU — CTOPOHAMU YETHIPEXYTONMBHUKA.

ANEANE N

- He senaemcs He signsemcs
Hempipéxyeonvnux  Uemvlpéxy2onbhuk  yempipexyaonbHuxom Yemwipexy201bHUKOM

Bepumnel, sBnstonmecs KOHIAMU OTHOM CTOPOHBI YETHIPEXYTONBHUKA, HA3BIBAIOTCS

COCEIHHMMH, @ BEPILMHBL, HE MPHHAUIEKALIME OHOI CTOPOHE — MPOTUBOJICHKAILIMH.

Croponbl, MeronHe 00LyI0 BEPILUHY, HA3bIBAIOTCS COCEIHUMH CTOPOHAMH, A HE

MMEIOLLHE OOLIMX BEPIIMH — ITPOTHBONEKALMMH CTOPOHAMHU. OTPE3KH, COSIMHSIONIHE

MPOTHBOJIEKALINE BEPLINHBI, HA3bIBAIOTCS AUATOHAIMU YETBIPEXYTOMTBHHUKA.

Touxu, npuHAATEKAIIE YSTHIPEXYTONBHIKY, JACIIAT INIOCKOCTE

Ha J1Ba MHOJKECTBA, KOTOpPBIE 00pa3yioT ABe 00IacTH — BHYT- C

PEHHIOIO M BHEIIHIOI. BHYTPCHHA

YeTbIpEXYTONBHUK HA3BIBAETCS  BBIITYKJIBIM, obnacts

€CIIM BCE TOUKH, TPUHAIKALNE BHYTPEHHEH

00nacTH, HaXOAATCS B OAHON TMOTYIUIOCKOCTH

OT JIMHUM, COAepKatIeil moOyI0 CTOPOHY YeThI-

PEXYTONbHUKA, €CIM 3TH TOYKHM HAXOAATCS B I
HBIX MOJTYTUIOCKOCTSIX, TO YeThIPEXYTOIbHHK . N

gZLmaech;y:eB BIMYKJIBIM(602H ynr: bl.x)l}l’)m uinyKbit ';22::')’&%5"

ymbulii)

Ecnu coenuuuTh mo0bIe ABE TOYKU BHYTPEHHEH 00IAaCTH BBIMTYKJIOTO MHOTO-

YTOJILHUKA, TO OTPE30K, COSAUHAIOIINIT 3TH TOUKH, LIETTMKOM HAXOAUTCS BO BHYT-

peHHeil 00acTu 4eThIPEXYTOIbHHUKA.

JluaroHanmy BBIMYKJIOTO YETBIPEXYTOIbHUKA HAX0- C

JITCSI BO BHYTpeHHEH 00macTy. Y HEBBITYKIIOTO 4e-

TBIPEXYTONIbHUKA OHA U3 JHATOHATEH HAXOAUTCS BO

BHenrHel obnacti. Kaxxnas n3 IByX nuaroHanei Bbl-

TYKJIOTO YETBIPEXYTOIBHUKA JEJUT €T0 Ha 1B Tpe- A

YrONIbHUKA, @ Yy HEBBIIYKIOTO TOIBKO OJHA

JMaroOHaJIb, JEUT €r0 Ha IBA TPEYTOIbHUKA.

1 > Kakue ux 1aHHBIX cbnryp SBISIIOTCS '-IeTBIpéxyT‘OJIBHI/IKaMPI?

2 Haueprure B TeTpazm BBITYKJIBIN M HEBBITYKJIBIN YETBIPEXYTOIBHHUK U MPO-
BEUTE AUATOHAIH.
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BHyTpeHHNe U BHEIIHUE YIVIbI YeThIPEXYro/IbHAKA

BHyTpeHHHE H BHEIIHHE YIIbI

VYrom, CMeKHBI T1000MY yTITy BBITYKIOTO Y€TBIPEXYTONBHHKA,
Ha3bIBAETCSA BHEMIHUM yrimoM. M3 mo6oii BepIIMHbBI YeThIPEX-
YTOJIbHUKA MOXHO TIPOBECTH JBA BHEIHUX YITIA, KOTOPHIE SIB-
JSIOTCSI BEPTUKATBHBIMU YIIAMU M COOTBETCTBEHHO PaBHBI
apyr apyry. [TosTomy, TOBOPst 0 BHEIIHEM YTIIE YETBIPEXYTONb-
HHKa, MbI OyjeM UMEeThb B BUAY, OAuMH U3 HUX. Ha pucynke ams
BHYTPEHHHX YIIOB ,[3,8,Y, yrisl oo,3,8, ¥ SABISIOTCSA BHEIL-
HUMH.

Kasxaplit BHyTPpEHHUIT yroil BBIIYKIOTO YE€TBIPEXYTOb-
Huka mensbiue 180°. I'pagycHas Mepa BHYTpEeHHErO yria
HEBBIMTYKJIOTO YETBIPEXYTOIbHUKA MOXKET ObITH OonbIle
180°.

CyMMa BHYTPEHHHX YIJIOB BBINYKJIOI0 YéThIpéxyroibHuka B C
Teopema. CymMmma BHY TPEHHHX YITIOB BBITYKJIOTO YETBIPEX-

yronbHHUKa paBHa 360°. ZA+ /B + ZC+ 4D =360°

Jlokaxkute TeopemMy, OCHOBBIBAsICh HAa TOM, UTO CyMMa BHYT- A D
PEHHHX YIIIOB TpeyroibHuKa paBHa 180°. JlokasareabcTBO
MPEACTABBTE B BHJE ABYXCTOIOUATOM TaOMHIIBI .

CyMMa BHELIHHX YIVIOB BBIIYKJIOI0 4eThIPEXYyroJ1bLHHKA
Teopema. CymMma BHEIIHUX YITIOB BBITYKIIOTO YETBIPEX-
yronbHHUKa paBHa 360°.

JlokaxxuTe TeOpeMy, ONUPasCh HA TO, YTO BHELIHUI U BHYTPEH-
HUI yTOJI, TIPH Ka’KA0H BEPILINHE SBISIOTCS CMEKHBIMH YTIIAM UL

'3 HaiiguTe rpasycHyio Mepy HEU3BECTHOTO yTJIa YETHIPEXYTONBHUKA.

4 > Haiinure rpaaycHyio Mepy BHYTPEHHHUX M A
BHEILIHUX yIIOB 4eThIpéxyronbHuka ABCD

4x — 10
5 > 1) MoXHO 11 MOCTPOUTH YETHIPEXYTOIBHHUK CO CTOPOHAMHU 5 ¢M, 7 cM, 8 cM,
11 cm u guaronansio 13 cm?
2) MOXHO 11 IOCTPOUTH YETBIPEXYTOIBHUK CO CTOPOHAMU 3 €M, 5 ¢M, 7 ¢M,
14 cM n auaronansio 13 cm? 2x - 20°

6 »» Haiigure rpagycHyio Mepy BHYTPEHHHX M BHEIL-
HUX YIJIOB YETBIPEXYTOIBHUKA.
IIpumeuanne. CTpenka Ha IPAMOIl yKa3bIBAaeT HA
TO, YTO MPSIMbIE AP AJLIEIbHBI.
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BHyTpeHHMe ¥ BHEIIIHHE YIVIbI YeThIPEXYroJIbHUKA

&

10

11

12)

> HeeaenoBanue. MOXHO 1M TPUMEHHUTH

* Haiinure 3Hauenue x, Mo JAaHHBIM PUCYHKA.

' I[oxamee, YTO B BBINYKJIOM ‘leTBIpéxyTOJIBHI/IKe

TEOpPEMY O BHELIHUX yIIaX YETBIPEXYTOMb-

[Ipn nokasarenbCTBE MCMONb3YHTE MOMY-
YEHHBIE BAMH 3HAHUS O TPEYTOIbHUKAX.

> JIokaxuTe, 4TO TpaaycHas Mepa OJHOTO U3 YIIIOB, 00Pa30BAHHBIX OHCCEK-

TpUCAMH JBYX YTJIOB, MPUIIEKAIINX K OJHON CTOPOHE BBIMYKIIOTO YETHIPEX-
YTOIbHUKA, paBHA IOJOBUHE TPAaJyCHOM MEpbl CyMMBbl JABYX JpYruX
BHYTPEHHHUX yTJIOB. C
B uersipéxyromsuuke ABCD orpe3ok AK u DK 6uccek-

TpHCH! yroB A u D cOOTBETCTBEHHO.

A
Jlokaxure, uto LK = % 0
Yka3zaHue: uCnonb3yiTe paBeHCTBA
ZA  ZD _ oo LA /B ZC /ZD
AK+2 +2——180n7+7+2 + 5 =180

W3 aByX yriioB, mpuUiexamux K OJHONH CTOPOHE YEThIPEXYTOIBHUKA MPOBE-
neHsl Ouccexktpucel. [10 faHHBIM pUCYHKA HAAUTE 3HAYCHUE X.

D

113°
93°

at+pB=y+3.

1) I'pagycHble MEPBI BHYTPEHHUX YIIIOB BBITYKIIOTO YETHIPEXYTOIbHHUKA OT-
HocaTcst kak 1:2:3:4. HaiiguTe rpagycHble Mepbl BHEIIHUX U BHYTPEHHUX
YIJIOB JAHHOTO YETBIPEXYTONbHUKA.

2) CyuecTByeT I TaKOil BBITYKIIbIH YETBIPEXYTONBHUK, Y KOTOPOTO BCE
BHYTPEHHHUE YIJIBL: @) OCTphIe; b) mpsimble; ¢) Tymbie ?
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[Mapajuterorpamm

[MTapanyesiorpaMm H ero cBoicTBa

ITapajuieslorpaMMoM Ha3bIBaeTCs YeThIPEXYIOJbHHK, Y KOTOPOIO Ipo-
THBOIIOJIOZKHBIE CTOPOHBI NONApHO napaiieabubl. AB||CD, AD|BC
Teopema 1. [IpoTHBOMONOKHBIE CTOPOHBI MApaLIEIOrpaMMa
koHrpy>HTHBL. AB = CD, AD = BC
Teopema 2. [IpoTHBONONOKHBIE YIVIBI TAPAILIEIOr pAMMa
KOHTpysHTHBL. LA = /C, /B= /D Iy
Teopema 3. Cymma yrioB, npuiekamux K OQHON CTOPOHE MapaienorpaMmma
pasHa 180°. ZA+ /B =180°, LC + 4D = 180°

ZB+/2C=180° LA+ /D = 180°

C

1 > Jloka3arenbCTBO TEOPEMBI | JOMOTHUTE COOTBETCTBYIO- B C
~ LMMH TIPEVIOKEHUSIMU BMECTO TOUEK B JABYXCTOI0UATOM
Ta0IUIe U 3aMUIINTE B TETPAH. m
Jano: ABCD — napamnenorpamm.
Jlokasure: AB = CD, AD = BC A D
[Ipeanonoxenne ObocHoBanne
1. ABCD /7 - napamnenorpaMm 1. Jlano
2. [MpoBeném auaronans AC 2. Yepes B TOYKH MPOXOAUT TOJIILKO OIHA
npsiMast
3.AB||CD,AD||CB 3 s
4. /BCA = ZDAC, ZDCA = ZCAB | 4. e
5.AC=~ AC 5. I1o cBOMCTBY KOHTPYHTHOCTH
6. AABC 2 ACDA 6. e
7.AB = CD, AD = BC 7. COOTBETCTBYIOIIUE CTOPOHBI KOHTPY-
9HTHBIX TPEYTOJIbHUKOB
2 > Jlns mapannenorpamma Ha pu- a) ot Yt b)
CYHKE HallIuTe 3HaYCHHE Tepe- ﬂ>< o
MEHHBIX X H ). » @’
4

3 Joxkaxure Teopemy 2. /loka3arejbCTBO NPeACTaBbTE B BH/E ABYXCTOJ10-
yaToii TadIHbL.
HMano: ~7ABCD Jokaxure: LAz /C,/B=/D. B C
Ilnan s nokasarenberBa: JlokaszaTenbCTBO TEOPEMBI W
NPOBEANUTE AHAIOTHYHO JOKA3aTeNbCTBY Teopemsl 1. Mc-
MOJIb3YyITe KOHIPYIHTHOCTh TPEYTOJIbHUKOB U CBOMCTBO & =
HAKPECT JKALMX YIVIOB IPU NapaJuIeIbHBIX TPIMBbIX.

4 > Ortpeskn BN u DL nepecekatorcs B Touke C.
ABCD u CLMN napasienorpaMMmslL.
Ecrm M = 58°, To: A
a) HaliauTe TpaaycHyto Mepy LA;
b) MoxxHO 111 HaliTH TpagycHYyIO Mepy £B?

B_c
D
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[Mapanienorpamm

|

" o P
> Haiigure 3HaueHHe TEPEMEHHON X B MapajienorpaMmme
PRTS.
A T

—

> JloKa3aTensCTBO TEOPEMbI 3 PHBOANTCS AByMs criocobamu. B C

1-p1ii cnocod. 3anuninTe 0KA3aTENbLCTBO B TETPAaH, BCTA-
BHB BMECTO 3HAaKa BOMPOCa B ABYXCTOI04YaToi Tabnuie co-
OTBETCTBYIOLINE MTPEITI0KEHHS. A

Jano: /7 ABCD. lokamute uto, ZA+ /B = 180° D
IIpeanosoxenne Oo6ocHoBanue

1. ZA=ZC, 4B = /D 1. IIpoTHBOIONOXKHBIE YIIIbI NapajljiesiorpaMma

2. LA+ /B+£C+4D=22. __?

3. JA+/B+ /A+B=29 | 3o coiicrBy paBencrsa

4202 + 7)=360° 4. B COOTBETCTBUHU C pacHpeAeIUTEIbHBIM

3aKOHOM YMHO)KEHUSI
5. ZA+ ZB=180° 5. ITo cBoiicTBY paBeHCcTBa

I[To sTOMYy K€ MpaBUITy MOXKHO JOKa3aTh, YTO CyMMa YITIOB, MPHIIEKALINX K
JIpyroil CTOpOHE mapajuienorpamMma takxke pasHa 180°.

2-ii enoco®. B TeTpanu 3anuummTe NOKA3aTeNbCTBO, UCIOIb3YsI CBOHCTBO
yII0B, 00pa30BaHHbBIX CEKYIIEH U AByMs MapajuIeIbHBIMU IPSIMBIMH.
R

[1o naHHBIM PUCYHKY HAlUTE 8 B mapamnenorpamme PLMN Haii-
3HAYEHUE X U ). ~ IUTE:

1) ZPLM L 2b+3

M
1) 2) %)gLLMN 2a"
X 10 3 x ) o L=

Y a0 4)LM

N\
mgs 3y

10y
80° B g C
buccekrpuca yrma A napamnenorpamma ABCD nepece-
kaet cropony BC B Touke E. Z
1)Hatinure nnunst orpesxoB BE u EC, ecnmu AB = 7 ¢m,
AD=12 cm. A D
2) HaiinuTte nnMHBI CTOPOH MapajuienorpaMma, €Cim
BE =9 cm, EC= 15 cm. B X
> Jlano: Otpesku BF u DK nepecekaiorcst B A G E

Touke C. ABCD u CKEF napamnenorpamMMsl.

JHokaxure: ZA= /E. D F
buccekrpuca yria mnapasmieno-
rpaMMa MepeceKaeT NpOTUBOIO-
JIOXKHYIO CTOPOHY IO yrioM 55°.
Haiigute rpagycHbie Mephl yIiioB
napasieorpaMmma.

12 > Oauu U3 yrioB mapaienorpamMma
Ha 40° Gonbure npyroro. Haiigure
YIUIBI TApajuIenorpaMma.
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[Mapajuterorpamm

CaoiicTBa napa/iiejiorpaMmma

Teopema 4. /lnaronanu napajuienorpaMMa MepeceKkaoTcs U
nensaTes Toukoi nepeceuenus nononam. AK = KC, BK = KD

Teopema 5. /lnaronanu napasmienorpaMmma AT €ro Ha ABa
KOHTpy3HTHBIX TpeyroabHuka. AABC = ACDA

A

13> a) [lokaxute Teopemy 4;
14 > Ecnu ATSP=ATQR , To nokaxwure,

41O 4eThIpEXyronbHUK PQRS sB-

JSIETCS TTApaLIeIoOrpaMMOM. 3aru-
HINTE JOKA3ATEIbCTBO B BUE TEKCTA.

P

S

b) Jlokaxxure Teopemy 5.

15 > B mapannenorpamme KLMN
HAMIUTE JIMHBI OTPE3KOB!
1)LH 2)LN 3)KH 4)KM

L M

2. 3b
"3
]

K

IIpusnaku napajuieorpamma

paJuIenorpamMM.

N

Teopema 1. UeThIpEXYrONbHUK Y KOTOPOTO ABE MPOTUBOIOIOKHEBIE CTOPOHBI

KOHTPYIHTHBI M TAPAJLIENIbHbI €CTh MapaIeIOrPaMM.
Teopema 2. YeTbIpEXyroNbHHUK € TOMAPHO KOHTPYIHTHBIMU CTOPOHAMM €CTb Ta-

Teopema 3. Ecin quaronany 4eThIpEXyToIbHUKA TIEPECEKAIOTCS U B TOUKE TIe-
pecedeHHs JEIATCS MOMOIAM, TO 3TOT YeTHIPEXYTONBHHUK €CTh MapauieIorpaMM.

16 > [oxaxure Teopemy 2. [Lnan 10Ka3arebCTBa TEOPEMbI:
HCHOIb3yHTE NMPU3HAKU MAPAILIEIBHOCTH MPSIMBIX U KOH-

TPY3HTHOCTb TPEYTOJIbHUKOB.

CTBUTENILHO SIBISIETCS MapajuieaorpaMmMom?

1)& 2) m 3)/7 4)@

18 > Wccnenyiite anropuT™ MocTpoeHHUs NapasIeorpaMmMa 1o CTOPOHAM U yTIIy.

1. OT™MeTbTE Bep-
mMHy A 1 1o-
crpoiite ZKAD.

A D

2. OT™MeTbTE BEpILIH-
ny D u nocrpoiite
ZLDH, paBHbIi1

ZKAD.
K

A D H

3. Ha ctoponax AK
u DL otnoxwure pas-
HBIE OTPE3KU 1 000-
3HAYBTE UX.

K

A D H

B C

e/
(=Y

A D

JlaHHbIE KAKUX PUCYHKOB MO3BOJISIIOT YCTAHOBHUTD, YTO AaHHAs (hUrypa aei-

4. CoequHHUTE 5TH
Touku. [lapamne-
norpamm ABCD
MTOCTPOCH.
B L
C

A D H

19> a) [Toctpoiire mapannenorpamm ABCD, ecrm AB =5 cm, AD =8 cm, LA = 60°.

b) INocrpoiite mapamienorpamm ABCD , ecnu AB=15 cm, AD =8 cm, BD=9 cm.
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[IpsiMoyroibHUK

IIpsaMoyroabHHK
B
[Napannenorpamm, Bce yIiibl KOTOPOTO MPSIMbIE, HA3bIBA-
€TCA MPAMOYTOJIbBHHUKOM.
Bee cBoiicTBa mapasenorpaMma OTHOCATCS K TPSMO- & D
YTOIbHUKY.
Hapsimy ¢ 9TuM DpsIMOYTOIbHUK HMEET CIeAYIOIee CBOHCTBO:

Teopema. J/lnaronamm npsMoyroabHuka KOHrpysHTHbL. AC = BD

Ipusnak npsiMoyrosabHuka. [lapannenorpamm, y KOTOPOro AHaroHamu
KOHTPY?HTHBI €CTh TPAMOYTOJIbHHK.

: yi14 2x+ 16
> [o manusmv npsmoyronsuuka ABCD naiigure: B / } C

1) 3nagenus x u y; 5y -8 3 3 i
2) Vot L1, £2, /3, Z4.

A 4+ 4 D

»» MNKL npsmoyronsuuk. [1o nauHbiM pucyHka, Hal- N K
JUTE:

1) OK ecmn, NO =3x+4, OL=4x—3;
2) NK ecmiu, ML =4x—4, NK=3x+7;
3) ZLKM ecnu, ZMNL =2x -3, ZLNK =x + 6. M L

1) ABCD napamnenorpamm. Kakas undopmaunu o

Z BAD na€t BO3MOXXHOCTb J0Ka3aTh, YTO 3TOT Mapail- B
JE€T0TPaMM SBJISIETCS MPSIMOYTOIBHUKOM?

2) ABCD mnapamienorpamm. Kakas nadopmarms o cro- A C
ponax BD u AC 1aét BO3MOXKHOCTB J0Ka3aTh, YTO ATOT

MapasIeaorpamMM sIBISIETCS TIPSIMOYTOJIb HUKOM?

", Buccekrpuca yria npsaMoyroibHHKa JeIUT IPOTHBOIIONOXKHYIO CTOPOHY Ha OT-

pesku 6 cm u 8 cm. Haiinnte nepumerp npsmoyronsHuka. Paccmorpute Bce
BO3MOXKHBIE CITy4aH.

> JInst MOCTPONHKN HOBOTO 3JaHMS LIKOJIBI BBIAEIEH YYaCTOK 3€MIM JTHHOM
120 M u nnomaaeio 1,2 ra. Haueprute minan 3Toro ydactka B Macutabe
1:1000.

 a) HauepTute 1 HaiiguTe yron Mexay OMCCEKTPUCAMHE YITIOB, TPUIIEHKAIHX
K OJHOM CTOPOHE MPSIMOYTOJIbHUKA.

b) B mapamnenorpamme ABCD AO u BO sBnsiiorcs D C
COOTBETCTBEHHO OuccexkTpucamu yroB ZA n £B.
Jloxaxwute, uto ZAOB =90°.

Yka3zanue: a5 J0Ka3aTeNbCTBA UCMONB3YHTE s
paBeHcTBO LA+ /B = 180°. A

=&
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Pom0. KBagpar

CaoiicTBa pomba

Teopema 1. Jluaronamm pom0Oa sSBISIOTCS OUCCEKTPUCAMU €T0
YITIOB U MEPECEKAIOTCS MO MPSIMBIM YTIIOM.
ZBAC =£DAC, ZABD =ZCDB, AC L BD.

IMapaiesrorpaMM, y KOTOPOro Bce CTOPOHbI KOHIPYIHTHBI, HA3bIBACTCS
pomoom. Bee cBoiicTBa napannenorpamma oTHocATCs kK pomOy. Hapsny ¢ atum,
pom6 obnagaer cneayomuMH CBOHCTBAMHU:

B C

D

Teopema 2 (Ob6partnas Teopema). [lapannenorpamMm, y KOTOporo
JMArOHAH MEPHIEHIUKYISPHBL, €CTh POMO.
Ecnn AC L BD, to napamnenorpamm ABCD siBnsiercst pomGom.

Joka3aresbcTBO TEOpeMbr 1.

Hano: ABCD pom6.

Jokaxure, yto ZBAC=/DAC, ZABD =ZCDB, AC L BD.
Hoka3zareiabcrBo (ciioBectHoe): [To onpenenenuio pomba AB = BC = CD = AD.
ITpu 3TOM, Tak Kak poM0 SBISETCS MapajaenorpaMMoOM, a AUATOHAIN Tapaiieno-
rpaMMa JeIsITCs TOYKOM MepecedeHus MOmnojaaM, TOTAAa MOJKHO 3amHucaTh, YTO
BO = OD. AABD pasuoGeapennsiii. Meauana AO (tak kak BO=0D), sBnsercs
Takke 1 Ouccexkrpucoii u Beicoroi. T.e. ZBAC =£DAC. Tak kak ZBOC sBnsiercs
npsMeiM yrioM, T0 AC L BD. AnanorndnsiM 00pa3oM MOXHO J0Ka3aTb, 4TO

ZABD =ZCDB.

1 > 1) Mccnenyiite anropuT™ nocTpoeHus pomoa.

Haueprture otpesok | Ha myre ormeTsre | Yeranosure octpué| Haueprure
AD.YcTanosure | modyo Touky B. mupKyas Ha Touke D | orpesku AB,
octpué mupkyns Ha | Ha Mensist pactBopa | u ne mensis pactsopa| BCu CD
TOuKE A ¥ Hayep-| WMPKYIs HAYEPTUTE | HAYEPTHTE €UIE ONHY
THTE OyTy paauy-|crnpasa oT Touku B | myry. Ormersre TOuKy
COM, PaBHBIM JJIHHE | AYTY. C nepeceueHus ayr.
otpeska AD.

B \B C B C

A D —_— A D A
A D

2) Ucnonb3ys cBOMCTBO, «/lnaronami pomOa B3auMHO MEPIEHIANKYISAPHBI U 1e-
JATCS TOUKOH MepecedeHus MOnoiIaM», MoCTPoiTe poMO, THArOHAIH KOTOPOTO
paBHbl 3 ¢m u 5 cM. Onpenenure alIropuTM NOCTPOSHUS, 00CYAUB KaXKAbIN 11arn
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Pom0. KBagpar

Ecnn 4eThIpEXyronbHUK SBIAETCS POMOOM MIIM KBAJPAaTOM, TO CHPABEITHBBI
CHEAYIOLINE YTBEPKACHU.

Pomo, keadpam

2. Bce CTOPOHBI KOHIPYSHTHBL. | 2. Bce yIibl IpSMBIE.

3. Jlnaronamu B3aMMHO Tiep-| 3, Bce CTOPOHbBI KOHTPYHTHBI.
MeHIUKYIISI PHBL.

4. lnaronanu pomOa AensT ero
YIIBI TIOTIONIAM.

Pomo Ksaapar

1. Bee coiicTBamapamienorpamma | 1. Bee cBolicTBa MpsiMOYroibHUKA H pomOa
JIEHUCTBUTENBHBI 7151 poMOa. JEMCTBUTENBHBI 7151 KBAIPATa.

4. JlnaroHamm paBHbI, B3aMMHO TEPNEHINKY-
JISIPHBL, AEATCS TOUKOH IepecedeHus Mmomnonam,
SABIISIOTCS OUCCEKTPUCAMHU YITIOB KBaJpaTa.

5)

25

[TomecTuTe CcBOWCTBa (hUTYP B COOTBET-
cTBytomme obnact auarpammel Benna. Ha- Pom
YEePTUTE JUarpaMMbl Ha OOJIBIIOM JIHCTE
Oymaru u MmoAroTOBLTE MPE3SHTALIUIO.

IMpamoyronsuuk

Ksagpar

»> DIBTIOH OTPEe3all AEPEBSHHBI KyCOK B (JOPME YETHIPEXYTONBHUKA CO CTO-

ponoii 18 cm. Kakue emé nsmepenns He0OXOAUMO BBIIOIHUTB, 4TOOBI yOe-
JUTCSI, 9YTO OH UMEET KBAAPATHYIO (hopmy?

> Ecimn B pombe LMPN Z/MLN = 1— ZLMP, MP=12 /y\
P

Haiimure: 1) ZMPL  2) /ZMLN  3) ZLMP  4) MN \V
» B pomGe PRST /TSP = 27°
PK=5n 2,KS=3n+2. /]\
Haiimure: 1) ZRPK  2) ZPTS  3) ZPTK W

4)PS 5)PK

> 3anMIunTe J0KA3aTeNbCTBO B BUAE ABYXCTOI0UATOM TaOMHIIBI
Hano: ADGH, AHDK, AGHK, AGDK - paBnoOenpenuse. E

Hoxaxure, uro DH L GK.

> Or toukn O nepeceuenus auaronaneii pomoa ABCD Ha cT1o-

POHBI poMOa OMyLIEHBI NEPNEHANKYISPBL B C
Hokaxwute, uto OG = OF = OE = OH. Hauepture okpyx- G

HOCTB ¢ LIeHTpoM B Touke O u ¢ paguycom = OH.

3anuummTe BBIBOA, KOTOPBIH CIEAYeT U3 JAHHOTO éé Oé
JIOKA3aTeNbCTRA. A H D
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Pom0. KBagpar

8  Tocrpoiite pom6 1o 3a1aHHOMY YCTOBHIO

1)a=50mm, a=110° 2)a=4cwm, =60°
3)d=4cm,e=3cm 4)d=8cm,e=6¢cm

9 . Uecaenosanue: npu noctpoennu pomba Camup cHayana HavepTUI JHATOHATIN.
* OH 3Ha€T, 4TO AMAroHATH PoMOa B3aMMHO MEPTIEH UKYJIAPHBI U AEISTCS TOUKOi
nepeceuenus nononam. [Ipu noctpoennu, oH 3a0bL1, YTO TOUKA TEPECEHECHUS
Jenut 06e auaronam nononam. OfHAKO, €ro oueHs 00pazoBano, 4To (hopma mno-
Jy4eHHON (PUTYPBI HAMOMUHATA BO3AYIIHOTO 3Mesl. JloKakuTe, 4TO MPOTUBOMO-
TIOXKHBIE YIIIbI YETHIPEXYTOMBHHUKA B (DOPME BO3AYIIHOTO 3MEsl MOMIAPHO PABHBL

1 0/ HaiiguTe rpagycHble Mepbl HEIOCTAIOMIMX YITIOB HA PHCYHKE, €CITH YETBIPEX-
YTOIBHUK UMEET (JOpMY BO3IYHIHOTO 3MESL.

H
E 85° 520F E ¢ F E > F
D

11 > TaxnaBy Hape3aloT Ha KyCKH B (JOPME KOHTPY-
SHTHBIX poMOOB. Pemnte 3amaun, HCIONB3Ys
YI7Ibl, OTMEUEHHBIE HAa PHCYHKE.

a) Jokaxure, 4ut0 £3 n £6 COOTBETCTBYIO-
IIUE YIIIBL.
b) lokaxure, urto £5 + £6= 180° . :
i 2// a) KoHrpysHTHBI T pOMOBI, €CJIM CTOPOHBI OTHOTO poMOa KOHTPY 3HTHBI CTO-
poHam apyroro pomba?
b) KoHrpy»sHTHBEI 1M KBaJpaThl, €CIH CTOPOHBI OAHOTO KBAApaTa KOHIPY-
9HTHBI CTOPOHAM JPYTOro KBaapara?
13 » Pamaz cobupaeTcs noCTPONTE I0M HA y4acTKe, B (OpMe KBAjpaTa ILIomIa-
abto 400 M?. OH HauepTHa TUIaH 5TOro yyactka B macurrade 1:200. Hauep-
TUTE U BBl 3TOT IJIAH. Q
14 > Hoxaxwure, uro RQ = RT, ecrm HQPT
~ pom6, HP amaronans pomGa, a Touka R | R
HaXOAUTCS HAa MPSIMOH COAEp KalIMii
auaronanb, HP. T
‘1 5 Kakue u3 cneqyionmx yTBepxkaeHHii, BEPHbI 6c€20d, KAKUE - UHO20A, @ KAKHE
= nukozoa?
1) IlpsmoyronbHKK ecTh napawienorpamMm. 5) Pom0 ects kBaapar.

2) INapannenorpamMm ecTb poMoO. 6) PoM0 ecTh mpsIMOYTOBHHK.
3) KBagpar ectb pom0. 7) I1pAMOYTONTBHHUK €CTh YETBIPEXYTOMBHHUK.
4) KBagpar ecTb NpsiMOYTOIbHHK. 8) IIpsiMOYyTrONbHUK €CTh KBaIpar.
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Tpaneuuns

YeTbIpEXyronbHHUK, Y KOTOPOTO TOJIBKO ABE CTO-
POHBI MapasienbHbl, HA3BIBACTCS TPAMEUHEH.  goxopas
[lapannenbHble CTOPOHBI Tpameluu Hasp- PO
BAIOTCS OCHOBAHHSIMH, HE MapaieabHbIe
CTOPOHBI HA3BIBAIOTCS HOKOBLIMH CTOPOHAMH.

OokoBas
CTOpOHa

Tpaneuus, y kK0Topoii OOKOBBIE CTOPOHBI PABHEI K
HA3bIBAETCS PABHOOEIPEHHOI Tpanenueii. OCHOBMIA
Tpaneuus, y KOTOpoii ogHa 3 OOKOBBIX CTOPOH TMEPIEeHAUKYIIPHA
OCHOBAHHUIO HA3BIBACTCS MPSAMOYIOJIbHOMN Tpaneuuei.

Teopema 1. B paBHOOeApeHHO} Tpaneuyy yIibl, IpUlie- B C
JKalMe K OCHOBAHHUIO KOHTPY HTHBI.

LZA=/D,/B=/C

Teopema 2. J/Iluaronamm paBHOOEAPEHHON Tpaneunu

koHTpy>HTHBI. AC = BD A D

[Tnan gokasarenbCTBA TEOPEeMbI 2
Hano: ABCD pasuoOenpennas tpaneuus. AB = CD
Jlokaxure: AC = BD

IIpeanonoxenune Oo0ocHoBaHue
AB=CD Jlano
/A =/D Ilo Teopeme 1
AD =DA O6mas ctopona ABAD u ACDA
ABAD = ACDA [To mpusnaxy xourpysutHoctu CYC
AC=BD COOTBETCTBYIOLIIE CTOPOHBI KOHTPY HTHBIX TPEYTOJIbHUKOB

B C

> Tlnau g0Ka3aTenbeTBa Teopembl 1:

Hauepture orpesok BH tak, uto6sr purypa BCDH
oOpas3oBana mapauienorpaMM M JOKXKHUTE, YTO
BH = CD, BH = AB. Ilocne 3TOro mokaxuTe, 4To A H - D
ZA=/Dn /ZABC=ZC.

*> HaiiguTe rpaycHbie MEPBI BHYTPEHHHX yIJIOB TPATICLUH.

1) B tpaneunn ABCD Gokosast 2) B paBuoGenpenHoii Tpanenuu
ctopona AD neprnenauKynspHa DEFH ZEDM = 120°
ocnoBanmio AB. ZCBM = 140°
E
I /—F\
140° °
I 120r
A B M D H
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Cpenusist TMHUS TPEYroJbHUKA

Cpeansisi THHHUSA TPEYroJIbHUKA

Teopema ®auneca. Ecnu mapannenbHble psMble, IEPECEeKaIOIIe CTOPOHBI YIIIa, OTCe-
KalOT HA OTHOM €10 CTOPOHE KOHTPY3HTHBIE OTPE3KH, TO OHU OTCEKAIOT KOHTPY3HTHBIE OT-
pe3ku 1 Ha apyroii ero cropore. Ecimm OA1= AjA2= AzAs, Torma OBi= BiB2 = B2Bs
3anuumTe B TETPaay JOKA3aTeNbCTBO TEOPEMBI, 3ATIOTHUB MPOIYILEHHBIE CTPOKH.
Joka3zarebeTBO: uepe3 TOUKy B2 npoBeaem napauienbHylo IpsMylo K npsmoit OAs,

[IpeanonoxkeHue OGocHoBaumne (0]

1.A1B1 || A2B2 || AsBs, A1A2= AxAs| 1. Jlano. [\B

2. AjAx= EBz,A2A3E B:F e s Al 1 IE

3. EB2= BoF 3. A1A2= A2A; J

4. /E=/F Ao A2 B

5. ZEB:B= ZFB:B3 5. BepTukanbHble yriisl

6. AEB,B, = AFB;B; 6. Ipusnax YCVY Az N
7. BiB,= BBs T oo F N\

Ecnu B ycnosuu teopemsr Daneca, BMECTO yIiia B3STh JABE MPOU3BOIBHbIE MPS-
MBbI€, TO PE3y/IbTaT HE U3MEHHUTCS.

Uccnenosanne: 1) B tpeyronsauke AABC uepe3 Touky M - cepenumny
croponsl AB, nposeute npsimyto napamiensiyio AC: MN||AC. Kakas
durypa monyumnacs? SIsnstercst mu AMNC Ttpanermeit? Usmepsre 1 M
CpaBHMTE OCHOBAHMS TOTYy4YEeHHOH Tpaneyu. 2) Mi3mepsre U cpaBHUTE
amanst otpesko BN u NC. Moxno im yreepiaars, uto BN=NC? A C
Onpepenenne: OTpe3oK, COSAUHAIOUMI CEPEIHHBI ABYX CTO-
POH TPEyTOIbHUKA HA3bIBAETCS CPEeJHEN JTMHHUEH 3TOro Tpe-
yrombuuka. Teopema. Cpeauss nHHHS, COEIUHSIONIASN
CepeaUHBI ABYX CTOPOH TPEYTOJIbHUKA, MapalUlelbHa TPEThel

cropone u paBHa ee nonosune MN|AC, MN=—=
JoxazarenbersBo. [Tycts qan tpeyronsark A ABC u ero cpemmsist manust MN. [poseném
yepe3 Touky M npsimyto napamiensHyio cropoHe AC. Io teopeme daneca, oHa mpOXoauT
yepes cepenuHy cTopoHs! AB, Te. coBramaet co cpenueii manveit MN. Te. cpempsis minus
MN mnapamnensha cropone AC. Teneps nposeném cpemmioro manmo NK. T.x. NK||AB,
10 yeThipéxyronsHuk AMNK siensiercst mapamienorpammom. [lo cBoiiCTBY mapamieno-

rpamma MN = AK. TTo reopeme @aneca AK = KC. Torma MN = 5 Teopema nokazaHa.

1 > Haiinure CTOPOHBI TPEYTrONBHHUKA, BEPLIMHBI KOTOPOTO SBISIOTCS CEPEANHAMH
~ CTOPOH TPEYTOJIbHHKA CO CTOPOHAaMK 4 ¢M, 6 CM U 8 cM.

2 > HaiiguTe cTOpOHBI paBHOOESAPEHHOTO TPEYTOIbHUKA, €CIIH €r0 MEePUMETP
~ paBeH 40 cM, a cpeHsIs TUHUS S5 CM.

3 Touku A, B n C—cepemunbl cropon Tpeyronsiuka DEF. Haiiure: D
a) mminel cropod DE, DE, EF;
b) nepumerp ADEF; A
A

¢) otHomenue nepumetpo ADEF u AABC; B
d) mOKaKHTE, UTO CPETHME TMHIH TPEYTOMBHHIKA JSTST €r0 Ha 4 KOH- vA
I'PySHTHBIX TPEYTOILHUKA e
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Cpenmm JINHUSA TPpanemnuu

Cpeumm JIHHUSA TPpanennuu

B C

Cpeaneii aunueii Tpanenun  AM = MB, ;[ %
Ha3bIBaeTcsl 0Tpe3ok, coenn- CN=ND, M N
HstoLMii cepeannbl 6okosbix MN  cpemmsis /
CTOPOH Tpaneuum. JMHAS TPATeunn A D
B C

Teopema. Cpennss muHus MNJ|AD, MN|BC, " N
TpaneLuuu napauienbHa 0c-

MN = AD +BC
HOBAaHHUSAM U paBHA HUX TI0- 7
JIyCyMME. A D E

JokasarenbcTBo:  Yepes Touky B u touky N,cepennny CD npoBeném npsmyio u
0003Ha4YMM TOUKY nepecedeHust co ctopoHoit AD uepes E.

IIpeanonoxenue OobocHoBaHnne
I.CN= ND 1. CornacHo MOCTPOCHUIO
2 /C =~ /EDN 2. BHyTpeHHHE HAKPECT JeXKaINe YIIIbl
3. /CNB = /DNE 3. BepTuKanbHbIE YIIbI
4. ACNB = ADNE 4. Ilo nmpusznaky YCVY

5.BC ~DE.BN=NE 5. COOTBETCTBYIOLIUE CTOPOHBI B KOHIPY-
6.MN HAE, MI\;— AE | 9HTHBIX TpeyroiabHUKax

7 MN = AD + DFE 2 6. Otpe3ok MN cpenusisi nunnst AABE

2 7. AE =AD + DE
8. MN =-ADFBC 8.DE =BC
: 2

1 > Haiigure amuny cpeHeil TMHAM TPAIELH, eClu eé OCHOBaHMs paBHbl 0,6 M 1
24Mm.

2 a) Kommsr orpeska maxomsrcst ma 3 MN cpeamss nuxus Tpanenun
paccTosHuK 3 ¢M 1 7 CM OT TIPSIMOi ABCD. Haiigute ocHoBanus Tpa-
a. Haiigute paccrosiHue OT cepe- neuuu, ecin BC:AD=2:3 u
JMHBI OTPE3Ka /10 npaMo}é‘i. MN=5 cm.

B C

7 L o

i
- -
1 My B

b) Pemmre cooTBeTCTBYIONIYIO 32424y, €CIU
orpe3ok AB mepecekaet npsimyio a.
4 > Haiinure paanyc OKpy»KHOCTH, €CITH
~ paccTOsHUA OT KOHLIOB AHAMETpA 0

KacaTenbHON PaBHBI 4 CM H 8 CM. r [C_E3CcaTCIIRHAN
Ci D
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Cpenmm JINHUS TPpaneunu

11>

12>

> B panemn ABCD Touku M u N gensit 60xko- B 4 C
ByI0 CTOpOHY AB Ha Tpu KOHTPYIHTHBIX OT- N F
pe3Ka, uepe3 KOTOpPLIE IMPOBEAEHBI INPSIMBIE y E
napajuiebHble OCHOBaHUAM. Haiiaute 1muHbI % }\
orpeskos ME u NF. A 3 D
B C

> MN - cpennsist nuuus Tpanenuu. [lo
JTAHHBIM PUCYHKA HAMAUTE OCHOBA- M 3 3

HHS TPAMELHH. WK L&
A D

> OcHoBanus Tparneunu pasHsl 6 cm u 14 cm. Haiigure
amuny orpeska KL cpeaueit nunum, 3aKmo4E€HHOTO @
MEKAY JUATOHAIISMH.
A D

14
> Jlano: ABCD Tpaners 9 > Jano: KLMN pasnoGeapeHHas Tpare-
BC=CD s,
AC - Ouccekrpuca. ZKNM = 60°, LM =7cm, NM = 6 cm
Haiigure: ZACD Haiignre: Z/KLM u cpennioo TUHHUIO
Tpaneuu

L M
J
X
K N

> HauepTture paBHOCTOPOHHMI TPEYTOJBHUK U MPOBEIUTE B HEM CPEIHION0

JUHUIO. 3AMUIINTE CBOE MHEHHE OT MOy YeHHBIX TPEYTONbHUKE U TPATICLIUH.

B
MN- cpeanss muaus AABC. Haiiaute nepumetp Tpare-

uuun AMNC, ecmu AB =10 cm, BC=12 cm, AC= 14 cm. N

Haprus pmomxna mokasaTbh, 4TO €CIM B Tpanenuu J
MIJKL JM = KL,to AMJL = ALKM. Peumre u BB 3Ty
3a7a4y.
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Koopannars! cepeuHbI 0Tpe3Ka

Uccaenosanne: Haueprute umcnoByio oce. Ilo-
CTpOiiTe OKPYXKHOCTb ¢ LeHTpoM B Touke M(1) pa-
aycoM 3 eauHULBL. BeruncnuTe 3HaueHHe BhIpaxkKe-
Hust (2 +4) : 2. EcTb 11 CBA3b MEXAY 3HAYEHHEM
JAHHOTO BBIPAXKEHHS U KOOPAMHATOH Touku M?

KoopauHaThl cepeinHbI 0Tpe3Ka

1) Ilycts Ha urcnoBoit ocu 3amans! Touku A(x1) 1 B(x2) u Touxa M(xo), koTopas

SBIIIETCSI CepeanHOM oTpeska AB. A M B
AM=|x xi| MB=|x xolT.K.AM=MBx;+x2 A X
TOXo X1 =X2 Xo,a OTCIOJA CIIEAYET, UTOXo = - y
A
2) Ilo Teopeme daneca, ecnu Touka M sBnsieTcs cepenu- » A
HOI oTpeska AB, To Ha ocu abCLMCC TOUKA Xo ABISETCS CO- M
OTBETCTBEHHO KOOPAMHATOM CPEAMHBI OTPEe3Ka KOHIIBI PO I e B
KOTOPOTO HAXOAATCS B TOUKAX X1 H X2.. i
IMHATBI CEPEUHBI K ¢ KoHLIaMH A(X1; Y1 T 1 -
3) KoopauHarts! cepe otpeska AB ¢ konuamn A(xi; 1) =5 xl p xl =
1 A0 A2 X
u B(x2; 2) Touxu M(xo; yo) HaXOAATCS TaK:
X1+ X2
X0= —=—
2 Yo6enurecs, uTo JaHHAs (JOpMyIIa BEpHA B CITydae, €Cln
yo= Y1+)2  orpesok AB mapamienen 0mHOI U3 0Ceil KOOPAUHAT.
2

15 Haiigure xoopaunars! cepeaunsl oTpeska AB.
T a)A(2;5), B4 1); b) A( 2;3),B(6; 1)
2 Haiiaure xoopaunaTse! Touku B, ecim Touka M siBnsieTcs KOOpAMHATOI ce-
~ pemunsl otpeska AB. a) A(2; 1), M(3; 2) b)A(3; 1), M( 151)

3> Haiinute KoopanHATEI cepeiuH CTOPOH TPEYTOdbHHUKA C BEpLIINHAMHU
— A(0;0), B(0;4) u C( 6;0).
4 > a) Toukn A(2;3) u C(4;1) ABAAIOTCS TTPOTHBOMONOKHBIMH BEPIIMHAMH TIa-
o pannenorpamma ABCD. Hailiaure koopAuHAThl TOUKH NMEPECEUSHUs AUaro-
Halel mapamienorpamMma.
b) Touku A (1;3), B (2; 6) u C (5; 7) Bep- Az
mmHb! napamenorpamma ABCD. Haii-

C(2;6)
JUTE KOOPAMHATHI BEPIIMHBI D. B( 5;95)

*» Ha okpyxHOCTH C 1IeHTPOM B TOuKe M OTMEUeHBI
touku A,B,C u D. Ilo nanusmvm pucyHka HaliguTe
KoopauHarel Touek M u D.

o
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Oo0o01IIaromue 3aaHus

N

~

> B uetsipéxyronsauke ABCD Touku M, N, P, K sB-

Haueprute B TeTpagu cneayiomue GUrypsl 1 BCe BOBMOKHBIE OCH CHMMET-
pun qaHHbIX Guryp. CKOITBKO OCei CHMMETpUH UMeeT Kaxaas (urypa?

aBHOOeApeH-
POMO  yapannenorpavm P P

Hasl Tpalneuus

Haiinue yrinsl mapamienorpaMma, €Clii pa3HOCTb IBYX YIJIOB PaBHA!
a) 80°, b) 100°.

[Tapannenorpamm, nepuMeTp KOTOPOTO paBeH 28 ¢M, pa3aenéH JuaroHa-
asimMu Ha 4 TpeyronbHUKA. Pa3HOCTH MEpUMETPOB ABYX TPEYroIbHHKOB
paBHa 2 cM. HaiiauTe cTOpOHBI MapaiienorpaMma.

KBajapar HPSAMOYIOJIbLHHK

3, Hoxakure, uto: 1) orpesok mpsamoii| 5 [1o MOCTPOEHUIO HA PHUCYHKE

MEXAY MapauICJIbHbIMU CTOPOHAMHU AABC =2 ABDA uAACD = ABDC.
TNIapauIeorpamMma, IPOXOASILICH 1EPE3 Jokaxwure, uto CD siBnsieTcs cepe-

TOMKY TIEPECEUeHMs JUaroHanen, ae-
9B i Ke TIOTT . 2)T0 AWHHBIM  TEPIIEHAUKYISIDOM  OT-

TIEPECEUECHNST TUATOHATICH TTapasuIeNno- peska AB.
rpaMMa SIBJISICTCS €T0 LIEHTPOM CHM-
METPUIHL
B E C
A
A F D

JSIIOTCS COOTBETCTBEHHO CEPEUHAMH €r0 CTOPOH.
a) Uro Bbl MOXKETE CKa3aThb O B3aHMHOM PACIOJIO-
xenun orpeskoB MN u PK.

b) K xakoMy BUy 4eTBIPEXYTOTBHUKOB OTHOCHTCS
¢urypa MNPK?

¢) Haitinure nepumetp uersipéxyronsuuka MNPK, A

ecmu B ueTbipéxyronbuuke ABCD nunaronans AC=8 cm, a BD=7 cm.

' ,[loxamne, 4TO €CJIH COCAUHUTDL CEPEAUHBI CTOPOH MPAMOYTOJIbHHKA ITOTY-

quTCst poMO M HA0OOPOT, €CN COSAUHUTH CEPeAMHBI CTOPOH pomOa momy-
YUTCS MPSIMOYTOJIBHUK.

B C
INapannenorpaMm Ha PHCYHKE COCTaBJIEH M3 ABYX KOH-
TPY3HTHBIX PaBHOOEIPEHHBIX TPAreLiHii Ha OOKOBBIX 8
CTOPOH KOTOPBIX PaBHA 8 CM U CpeIHUX JIMHUH - 12 cM. Al D

1) Paznemyre napannenorpaMm Ha ABe TpareLyk, PH MOMOLL OTHOM TIPSIMOM JIMHUH.
2) Haiiure nepuMeTphI 3THX Tpaneruil.
3) Haiinure nepumeTp napauienorpamma.
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O0o01Iaromue 3a1aHus

10,

13

14

15,

17,

D C
B tpaneuun ABCD otpesku AE u DE saBnsiores
COOTBETCTBEHHO Ouccexkrpucamu yrnoB ZDAB u E
ZCDA- n DE||CB. Haiigute mmuny CD, ecin
DE||CB, AD =5 cm, AB=12 cm. A B
[lo nanHbIM pucyHka Haiiaute 44 110 JaHHBIM pHCYHKA HAlAUTE JUTHHY
3HauEHHUE TIEPEMEHHOI B poMOe. auaronami NQ  mpssMOYronbHHKa
S5x +10° RNPQ. P
x+ 47 -2x +y
4x +20°
4y + x] ~2y +5
R -y

%, a) HaiiguTe cpeaHIol0 TMHUIO TPaneLuu, €ClM e€ MEPUMETP paBeH 24 ¢Mm, a

OOKOBBIE CTOPOHBI COOTBETCTBEHHO PABHbBI 4cmu S em.

2
b) Cpeansis nUHUS TpanmeuuH paBHA 3 HacTH Oonbuiero ocuoBanus. Bo

CKOJIBKO Pa3 CPeAHsIs IMHUS TPAneluu O0mbliie €€ MEHBIIET0 OCHOBAHMUS 7

[lo ganubIM pucyHka B 3akpameHusie CD
KPY’KOYKH BITHIINUTE 3HAKU <, >, =,
ObocHyiiTe CBOE MHEHHE. BC

B paBuobeapennoii tpaneimin LMNP LM + NP = LP + MN. Ilo ganubsiM
PHUCYHKa HaliJUTe OTHOLIEHHUE a.c. YKa3aHHe: uepes3 BepinHy M npose-
JIUTE MPSIMYIO MapamienbHyto ctopoHe NP.

M ¢ N Ykazanmne:
b b M_<¢ N
60° 605 m
L a P L 60 60\ 607
b a c P
Jlano: /7 DEHK, 16 > Mano: /7ABCD, EB = EF
FH 1L DK, DP | EH Jlokaxwure, uto £F = ZADC
Jloxaxwute, uto: ADPE = AHFK B
E P H C
]
A
-
D F K E D F

Touxu N(1;0), K(3;4), L(5;2) snsirorcst BepiiHaMu napasuienorpamma. Haiimire
KOOPIMHATHI YETBEPTOI BEPILIMHEL PaccMOTpHTE BCE BOMOIKHBIE CITyUau.
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2.1.MppauunonajibHbIe YUCJIA
2.2. Teopema Iludgaropa

B 3TOoM pa3jesie Bbl HAyUHTECh:

- pasiyaTh PANUOHAIBHBIC H UPPALTMOHAIBHBIC YHUCIIA;

- YIIPOIIATh BRIPAXKEHHSI, COASPKAINE KBAAPATHBIE KOPHH;

- peHIaTh 3a4aHUA HA U3BICUYCHHE KBAAPATHOTO KOPHSI;

- ocHoBam Teopemsl [ludaropa;

- PELIATh NPAKTHYCCKUE 3a4a4H, TPUMEHSAS TCOPEMY l'luq)aropa.

[Ipu pemennn Takux 3a7a4 KaK BBIYUCICHHUS CHIBI IITOPMA Ha
MOp€E, CKOPOCTH aBTOMOOWIIS IPU aBapHU, ONPEACTICHHS MECTa
NPU3EMIICHUS TIPU MIPBDKKE € MapailioTOM YacTO MPUXOAUTCS
MPOBOJUTH BBHIYUCICHUS C YMCIAMH, CTOSIIMUMHU MO 3HAKOM

KOPHSI.
Teopema [udaropa oueHb 4acTo UCMONBL3YETCS NPU PELLIEHUN

reOMETPHUECKHX 3a4ad.
10 HHTEpecHo!

Ums [udaropa accoumupyercs ¢ npsiMOyroabHbIM
TPEYTOJbHUKOM M COOTHOLLEHUEM MEXAY €ro CTO-
ponamu. I'peuecknii yuénstii [Tudarop, sxusmmii B
VI Beke g0 Haieil 3pbl, ABISETCS OCHOBATENEM
IIKOJIBI, B KOTOPOH MPENOaaBaIich My3bIKa, THM-
HACTHKA, (GHI0COPHUS M TEOMETPHUS. YUCHHKH
mikonbsl HaseiBamu cebs Iludaropeiinamu. Oxu
MPOBO3IMANIAINA TaPMOHUIO MY3BIKM M YHCEN B
NPUPOJE U HE BEPUIIM B CyIECTBOBAHHE UPPALIMO-
HAJIBHBIX YHCEN.

Ha pucyHke BbI MokeTe yBHIeTh, Kak [ludarop
3aIHCBHIBACT 10KA3aTeJbCTBO CBOCH TeopeMbl
Ha [ecKe.

-




dyuxnus y =x* u eé rpadpuk

[IpakTnueckoe 3austue. 1) [locMoTpUTE BHUMATENHHO B TEUEHHE 2-3-X MUHYT
Ha Tabnuity. 3aKpoiiTe KHUTY, a 3aTeM, 3a74aBas APYT APYTy BONPOCH! THIA «Yemy
paBeH kBaapar uucna 57» wim «KBaapar kakoro uucna paseH 367» , IpoBephTe,
3HAETE JIN BbI TAOIUILY HAU3YCTh MM HET?

12=1 22=4 32=9 42=16 52=25
62 =36 72 =49 82 =64 92 =81 102 =100
112=121 122 = 144 132 =169 14> = 196 152 =225
162 =256 172 =289 182 =324 19 =361 20% = 400
212 =441 222 =484 232=1529 242 =576 252 =625
2) 3anonuute TadIUILy

X —4 -3 -2 1 0 1 3

y=x*] 16 1 0 1 4 16

3) Ha xoopanHaTHO# TIIOCKOCTH OTMETHTE A0CLUCCHI X M COOTBETCTBYIOIINE OPAH-
HAThI Y TOYEK M3 TAONUIBI U COEANHUTE UX TUIABHOM JIMHUEH, KaK TIOKAa3aHO HA PU-

CYHKE.

4) BapaiiTe em€ HECKONIBLKO 3HAYEHUH X, Harpumep, 1,5; 2,5 u T.4. 1 HaliguTe co-
OTBETCTBYIOLME 3HAYECHUS y. YOEAUTECH, UTO ITH TOUKHU ACHCTBUTENBHO PACHo-
JIOXKEHBI HAa JAHHOMN TUHUH.
B Tabnuie, KOTOPYIO BBI 3aIOIHUIIH, TOKAa3aHbl HEKOTOPBIE 3HAYEHHS apTyMEHTOB
X B 1-0i1 CTpOKe, COOTBETCTBYIOIINE 3HAYCHUSAM (DYHKUUH Y, 3aaHHOH (HOpMyIoi
y=x2, BO 2-0i1 cTpoKe. DTa (yHKLHs ONpeaeneHa Jisi BCeX 3HaYC€HHH X U He TIPH-

HUMACT OTPHULATCIIbHbIX 3HAYCHUH.

I'paduk pyskouu y x?

MHOXECTBO TOYEK IIOCKOCTH, A0CIHCCHI KOTOPBIX AY

PABHBI 3HAYECHHUSM APTYMEHTA, @ OPAMHATHI - COOTBET- | 161

CTBYIOIIUM 3HaUeHUsAM (PyHKIMH, 00pa3yeT rpadux. E 4y 5
npy X

I'paduk dynkiu y = x? Ha3sIBaeTCS NapadoIoii. 1

[Tapabona pacronoxkeHa B BepXHEH MOIYIIOCKOCTH 101

(BoImIe OCH X) ¥ ToabKO ogHa Touka O(0;0) HaxoguTcs 8 I

Ha ocu abcrpce. JTa TOUKa HA3bIBACTCS BEPIINHOIM Ma- 61

pabonsr. Tak kak ( x)* = x2, TO KaxI0i Touke A(X,)) 4l

napabobl COOTBETCTBYET Touka B ( x; y), cummeTpuy- I /i

Has OTHOCHTENBHO OCH opauHar. Takum oOpa3zom, 0Ch YTA | _

OPIAMHAT SBIAETCS OCHI0 CHMMETpHH mapabonsr y=x% 43 2 1 1 234

Oo0yuawine 3aJaHus
1 Kaxue u3 Touex M ( 2; 4), N (1,2; 1,44), K (3; 9) pacronokeHsl Ha mapa-
6one y = x2?
2 » Ilo rpaduxy dpyskmu y = x* HaauTe:
a) npubnu3urensuble 3HadeHus y, ecnu x = 0,8; x =1,5;x= L1.5;
b) npubnu3urensHble 3HaYeHUs X, ecu y =2, y =3, y =475,
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KBajparubie KopHu. Apu(pMernyecKuii KOpeHb

>, B oamoii cucteme koopauHar nocrpoiire rpadguku GpyHkumii y=x>uy =4.
[Ipn KakuX 3HAYEHMSX X, TOUKH Mapadobl HAXOAATCA: a) BbIIe; b) Hibke
npsAMOit?

> Haiigure HECKONBKO 3HAYEHHI X, IPU KOTOPBIX 3HaYeHHe PYHKIUH Y = X°

Oyzmet: a) Obonbie 9; b) menbire 9.

©, Haiinnte koOpauHaThl TOYEK CUMMETPUYHBIX TOUKe A(2;4) OTHOCHUTENBHO:

a) ocu abcuucc; b) ocu opaAMHAT; C) HaYajla KOOPAUHAT. YA
%, Uccnenyiite anroput™ noctpoenus GpyHKpu y = 2x* 8] 2,2
U oCcTpoiiTe Tpaduku GyHKUMd a) y = 3x%; 61 Y
byy= 22c)y=- . o
X -2 -1 0 | 2 1
y=2*| 8 2 0 2 8 ——— >
-2-1112

% Ipu nomomm rpadu4ecKoro KaabKyIsTopa, PaCMoIoKEHHOTO TI0 aapecy

http://go.hrw.com/math/midma/gradecontent/manipulatives/GraphCalc/graph
Calc.html, mocTpoiite rpadukn GpyHKUNH Y= ax* TIPU MOJOKUTEIBHBIX U OT-
pHULIaTeNbHEBIX 3HauUeHUsX a. O0cyauTe Kak, pacrnonoxkeHue rpaduka napa-
OO0IIBI 3aBUCUT OT 3HAKA 4 .

ApudmeTHyecKnii KOpeHb

Ipumep 1: I'psaaka s oBouiei umeeT GopMy KBaapara co CTOPOHOH 8 M.
Haiiqure ruiomans rpsaku. S=8*=64 (m?)

Ipumep 2: Haiigure CTOPOHY TPSAKHI, UIMEIONTYIO (OPMy KBaapara ¢ TIOIaabio
49 M. D10T NpuMep sABMIsIETCs 0OparHeM st ipuMepa 1. O603HaUNM CTOPOHY
kBajpara uepes x. [10 ycnouto x*= 49. Jlns pelenus 3T0ro ypaBHeHHs HAJ10
HAWNTH YKCIIO, KBaAPaT KOTOPOro paseH 49. O1o uncino paBHo 7. OgHAKO KOPHEM
JAHHOTO YpaBHEHHsI TAKKe ABMIAETCS 4ncao — 7. Tak Kak JnmMHa BeIpaXkaeTcs
TOJIBKO TIONIOYKUTEBHBIM YHCIIOM, TO B JAHHOM TIPUMEpPE BBIOMpaeM 4ucio 7.

* KBazparusiM KOpHEM U3 YHCIIa @ SIBJSICTCS] YUCIIO, KBAAPAT KOTOPOTO PaBeH d.

* HaxoxieHHe KBaJJpaTHOrO KOPHS! M3 YHCJIa HA3bIBACTCSl M3BJICYCHUEM KBAJPATHOTO KOPHSL.
* M3BiieyeHue KBAIPATHOTO KOPHS SIRMSICTCST OOPATHBIM K BO3BEACHHUIO B KBAZIpaT.

* KBaziparuplii KOpeHb [y1st OTPULIATEIILHOrO YHCIIA HE CYLIECTBYCT.

* 0 - ¢/MHCTBEHHOE YKCIIO KBAIPAT KOTOPOTO PABEH HYJIIO.

* JU1s1 OJIOMKHTENIBHOIO YHCTIA CYILECTBYET [BA KBAIPATHBIX KOPHSL: OIIHH M3 HUX IOJIOXKH-
TEJIBHBIH, JPYTOH - oTprLarenbHblii. Tak, ecim 2 = a, 10 (b = (-b)(-b)=b*=a.

* Apu(pMETHYCCKUM KBAJPATHBIM KOPHEM 3 HEOTPULIATEIILHOIO YHCIIA HA3bIBACTCS TAKOE
HEOTPHIIATENBHOE YHCIIO, KBAPAT KOTOPOTO PABCH YHCITY @. ITO 3ANUCHIBACTCS KAK \a U
YUTACTCs TAK: «KBAIPATHbIH KOPEHb 13 @». 3HAK “ . 3mak apU(PMETHIECKOTO KBJJParHOTro
KOpHsL. BelpakeHue, CTosiiiiee noj| 3HaKoM KOPHs! Ha3bIBACTCS! MOJKOPEHHBIM BBIPAXKCHHCM.

Hanpumep: Boipaxenns \—16 , V-25 e nmeror cMbicna (KBaapar mo6oro
ancna neorpuuarenen). Y 0 = 0. V49 = 7 (rak xak , 7> 0 n 7% = 49), V81=9
(Tk.,9>0u9*=281)

Boobme, ecmu b >0, b2 a, To BepHO paBeHcTBO b =\a.

BeiBox: (Va ?=a (pu @ > 0)
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KBaaparubie KOpHH. Apu(pMeTHYeCKHH KBAaAPAaTHbIH KOPeHb

> durypa Ha PHCYHKE COCTOMT M3 ABYX KBagpaTos. ILmo-

Ooyuarouue 3aganns

": > Haiiaute cTtopoHy KBagpata ¢ ruomaasio: a) 64 m2; b) 81 m2%; b) 0,36 cm?.

Ia/1b YacTH (PUTYPBI, 3aKPAIIEHHONW CHHUM L[BETOM, PaBHA 4 cMm
48 cm?, cTopoHa MaleHbKOTO KBaapara 4 cM. Haiiaute cto-
poHy 0ONBILIOrO KBaapaTa.

> Bepno nu paBeHcTBO?

a)\V36=6 b)Vi6= 4 V4= 8 d)Vo=0

> Haiigure 3Ha4eHNe KOPHSL.

a) V64 b) Vi21 ¢) V0,04 d V1,44 e 0,9

ﬂ\/% g)\/;:g h)\/g i)\/l_% J)\/%

> 3anonHuTte TabIuILy.

a |4 [33[25]1]2 2104104 9 |64
b [32] 8/(26]0,2110,25( 11 |0,09 | 0,04] 16 | 36

\a+b

> Beraucnure.

a) V144 +25  b) V144 +\25 ¢) \J11+V25 d) Y29 16

> HailiguTe 3Ha4eHNE BHIPAYKEHUSI.

a)\36- V25 b)4-49 3-44 ¢) 0,00+ 0,25 d) V025 0,09

. MmeeT nu cMbIch BbIpakeHue?

a)\N25-4 b)N( 25)-( 4) c) V( 5-2p d) v 52-22

, Ilpu KakuX 3HAYEHMSIX X CIIPABETUBO PABEHCTBO?

1)

12>

a) \x =3 b)\Vx=4 c)\x 1=4 d) \x+4=1

> Bpruncnmre.

a) 9y b (2V8 o 35 d)( 2-Bp
CpaBuurte uncna. T 5
9 Noon o b 3 g 9 VI n Vi

Brnmmmre B 3akpaiieHHble KPYKOUKHU 3HAKU CpaBHEHUsS (>, <, =).

a) V16+9 @ V6 +\9 b) 36+ 64 @) V36 + V64
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KBaaparublie kopHu. ApudmerudecKuii KOpeHb

13)

14

16

Pemmre ypaBuenus no o0pasiy.

a)x® 8l Ipumep:
b)x? 3 Pemmm ypaBaeHue x> = 6
X 16 X2 6=0,x (J62=0,(x \V6)x+6)=0
¢)2x* 10 0 x V6=0 x1=v6
I:x +4y6=0 xx= 6

- Pemure ypaBHeHus.

=1 2)x2 +7=56 3) 12x2=108 4)x*—12=-4

- Haiigure pazmepsi Guryp no 3agaHHOH TUIOLAIU.

256 m2 2,25 xkm? 6251 m?

a b

IIpukiaaaubie 3a1aHuA

- [Inomiaas paBHOCTOPOHHETO TPEYTOIBHUKA BEIYHUCISICTCS MO (hopMyIie

S= —\j?’_w Haiinute CTOPOHY TpeyroabHUKA, €CIIH €70 MJIOMAAb PaBHA

93 CM2

»» Alinyp u3 nucra Oymaru B popme KBajgpaTa co CTOPOHOH 8 ¢M, BhIpe3ana

Kpyr. Yemy npuOnu3nTenbHO paBeH paguyc kpyra?

JIoCKyTHOe IHTHE — TO BH IIHThS, IIPH KOTOPOM JIOCKYThI TKAHU
CKPeILISIOTCS APYr € APYIOM B LejibHOe u3ieiane. B npouriom asep-
Oali/IZKaHCKHE KeHUIHHbI HHKOI/12 He BbIOPAChIBAJIN KYCOUKH TKAHH.
W3 HUX OHH J1eJIAJIH YeXJIbl VIS TIO(IUKOB, IOKPbLIBAJIA LIS KPOBaTei,
JAeKOpaTHBHBIC cKaTepTH. Bee 3TH BelM CJIyKHJIN Kak LISl yKpaie-
HHUS IOMA, TAK ¥ IIOMOT'aJIH CYKOHOMHTD ceMelHbIi 011ker. Ha cxeme
OykBaMu 0003HAUEHBI YACTH TOCKYTHOTO O/Iesina, Kompoe Jocranoch Anme
ot e€ 0abywku. Kaxxpas gactb, kpome A, UMeeT
¢opmy kBagpara. [lo ganHbIM pucyHKa ompene-
JIUTE, pa3Mepsl Ofesiia, €Clii OHO HMeeT hopMy
NPAMOYTOIBHHUKA: TIOmaAb yacTu D paBua 49 cm?,
mnomaas yactu H paBua 64 cm?,




HppanuoHa/ibHbIEe YHCJIA

IlpakTuueckas pabdora 1. Benukuii rpeueckuii MaTeMaTuk, GU3HK, acTpo-

HOM W H300peTarens ApXuMes X0Tel HalTH pallMOHaIbHOE YHCII0, KBapaT
" 1351 265

koToporo paseH 3. C 9Toii 1ebio OH BEIOpan yucia =80 ¥ 153" [Tposepsre

H BBI, KBaJIpaT Kakoro U3 JaHHBIX yucen Haubonee 6mu30k k uncny 3. [pu-

JyMalTe emé OHO YMCI0, COOTBETCTBYIONICE JAHHOMY YCIIOBHIO.

Knaccupukanus yncen

JIro6oe pannoHaIbHOE YHCIIO MOXKHO 3alIHCaTh B BUIE ApoOH % ,rie me Z, ne N.
Kaxkoe pamoHanbHOE YHCIO0 MOXKHO 3aMHCaTh B BUIE KOHEUHOH MM Oe CKOHEYHOH ecs-
THYHOMH Apobu. BepHo u obpatHoe npeanonokenue. Kaxmas 6eckoHedHas e CATHYHAS T1e-
puonuueckas JApoOb BeIpakaeT palMOHANBHOE WYHCIO. PasnuuHble JeCATHUHBIC
nepHoaUYecKHe ApoOH BBIPAKAIOT pa3Hble Yuciaa. MICKII0ueHHs COCTABMISAIOT YHCIa, Y KO-
TOPBIX B MepHoie npucyrcTByeT nudpa 9. Takoro Tuma 3amuch nogpazyMeBaeT NepHOIH-
qecKyto apobs ¢ mudpoii 0 B mepuone. Hanpumep, 0,(9) = 0,999... = 1,000... = 1,(0) = 1
3,1(9) =3,1999... = 3,200... = 3,2
Kakyro KOHEYHY 0 JeCATHIHYIO JpoOb MOKHO 3arUCcaTh B BUIC OECKOHEUHOMH IeCATUIHOH
nepuoauueckoi apodu ¢ uudpoii 0 B nepuone. Ho ects Takue yncna, KOTOpble HEBO3MOXKHO
NpEJICTaBUTh B BHJIC JIECATUUHON MepHogHiIeckoii 1podu. beckoneuHas necaTHdHas Here-
pHoauueckast ApoOb BEIPAKACT YHCIIO, KOTOPOE HE SBIACTCS PAllHOHANBHEIM. Takue uncia
HA3bIBAOTCS HPPAUHOHAILHBIMH HMHCJIAMH. T ——
HpparnuoHanbHOe YHCIO HEBO3MOXKHO MpejacTa- [ Q i
BUTH B BUJIC %(me Z, ne N). Ilpuseném npu-
MEpbI HPPALHOHANIBHBIX YHCEIT:
a) 0,1010010001... (konu4ecTBO HyNeH mociue

palMOHAIIBHEIC YUCia

Ka)KJ0H eTMHHIIBI YBEINIHBACTCS HA OUH);
b) 0,123456789101112... (B apobHOii gacTH 3a- 1

IHCaHa [OCIEN0BATEIbHOCTE HATYPalbHBIX
qHCen);

¢) m = 3,14159265... (BelpaxkaeT OTHOIICHHE
JUIMHBI OKPY’KHOCTH K JIHAMETPY).

Eciu 7 He SBISETCS TOYHBIM KBAJPATOM KaKOrO-1HO0 HATYPATBHOTO YHCIA, TO V71 ABISCTCS
HppanHoHanbHBIM dnciom. Hanpumep, V2, \3,\5 HPPALMOHATEHEIC YHUCTIA.

MHOXeCTBO HPpAILHOHANBHEIX Yncen o0o3HadaeTcs OykBoit 1. ApudmeTnueckue aeicTBus
Ha/{ HPPAILIHOHAIBHBIMU YHCITAMH U UX CBOMCTBA aHAIIOTUYHEI PALHOHATEHEIM YHCIIaM.
MHOXeCTBO, COCTOSIIEe U3 PALHOHAIBHBIX ¥ UPPALIMOHATBHBIX YHUCEI, HA3BIBACTCA MHO-
JKECTBOM JICHCTBUTENIBHBIX YHCEN, KoTopoe 0bo3HavaeTcs OykBoii R.
NcZcQcR;R=QuUL

Oodyuarwuiue 3a1aHus

1 YkaxuTe palMOHANbHBIE H HPPALMOHATBHBIC YHCIIA.
523 Lo V2 0im 4,20 VB 2343 V121 55 VTd
0,21211211121... (KOTMYECTBO €AUHULL TTOCIIE KAXKO0W JBOIKU yBEIUYNBA-
€TCsl Ha OHH).

2 W3 cniegyonmx yucen BEIOEPUTE PALIMOHATBHBIC YHCTIA.

3
Vi o N6 5 V2 08 37 & x NI
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HppanuoHaiabHbIe YHCIA

10>

11

3anuINTe UCMUHHO U JIOJCHO KXKA0€ U3 CACAYIONINX YTBEPKIACHHH.
Ecnu yTBepkaeHHe I0KHO, TO JOKOKHUTE 3TO HA IPUMEpPaXx.

1) Kaxxgoe HatypaibHOE YMCIIO SIBISIETCS LIETBIM YHCITOM.

2) Kaxxj0e pauMoHaAIBHOE YHUCIIO SBISIETCS TAKKE U ACHCTBUTETLHBIM YUCIIOM.
3) Bece mpenurenu uncina 7 SBASIOTCS HEYETHBIMU YHCIAMEL

4) Bce oTpuLaTenbHbIE YMCTA SBIBIIOTCS HEIbIMU YUCTTAMHU.

- Jlenuty anunol 25 M paspe3any Ha paBHbIE YacTH. MOXeT A JJIMHA MOy -

YEHHBIX YacTell OBITh BBIPAYXXC€HA B BUAC HPPALHOHAJIBHOI'O yucna’?

~Ilycts 3amans uncna a = 32,6378... u b= 27,4637... . Haiiaute npubnusu-

TEIbHYIO cyMMy (@ + b) 1 pa3HOCTh (@ b) 5TUX YMCen, TPeaBapUTEILHO
OKPYIIIUB UX J0: &) AeCATHIX; 0) COTHIX; B) THICIYHBIX.

> B J0Ka3aTCIbCTBE, YTO YHUCIIO V2 sSBAsSIETCS HPPALUOHAJTIbHBIM YHUCIIOM,

BCTABBTC COOTBECTCTBYIOILINE CIIOBA lléMHO@, COKpamumdas, HeCOKpamumdas.
3aKOHYMB JA0Ka3aTeJIbCTBO TECOPEMBI, 06CYJ_II/ITC €ro B Kitacce.

ﬂoxmar CJILCTBO: IIOKEDKCM, HTO HE CYLICCTBYET TAKOI'O pallHOHAIbHOIO YHCJIa, KBa/1-

par kotoporo paseH 2. Jlonyctum obparnoe. [lycTs cymectsyer ......... ,u,po&%(me Z,
neN),qTo(ﬂ)2=2.Orcmam2=2n2.T.K.2nzmue'1m ....... YKHCJIOM, TO U 12
TAIOKE SBIISETOS YETHBIM YUCJIOM, HO TOITIA 711 TAKKE SIBIISICTCS YETHBIM YHCIOM:

m=2k (ke N). Yutém 310 B m? = 2n?, nionyanm 4k* =2n?, a orciona, 4to #?=2k*. J10
O3HAYACT, UTO A ..... Yuciio. OTCIoNa MOTyYaeTcest, 4to 1poob nﬂ ....... , 4TO TIPOTH-
BOPEUMUT HALLIEMY HPEANOIMKEHHUIO. TakiM 00pa3oM, HE CyIIECTBYET PALMOHAILHOTO

qHCIIa, KBApaT KoToporo paser 2. To ecth 2 SBJISETCS HPPALMOHATHHBIM THCIIOM.

> VKaXUTe Takoe HATypaJbHOEC 3HAYCHUE A, TIPU KOTOPOM 3HAUCHHUE BBIPAKE-

uust \3n +1 Gyzmer: a) HaTypaabHBIM; b) HPPALIOHATEHBIM YHCIIOM.

3anumuTe 1Mo ABa palMOHAILHBIX M UPPALIMOHATBHBIX YHCTIA, PACTIONOKEH-
HBIX MeX1y urcnamu 2 u 2,1.

» Berauncnure npuOnM3uTEeNbHOE 3HAUYEHWE MIHMHBI OKPYXKHOCTH paguyca

2,5 CM, OKPYITIUB 3HAYCHHUE YHUCIa T 40 COTBIX.

Ecnm a panMOHAIbHOEC YHUCIIO, b HPpalHOHATIBHOEC YHUCIIO, TO OIIPEACIIUTE, pa-
HHOHAJIbHBIM WJIH UPPALHOHATIBHBIM YHCIIOM 6yz(eT:

a)a+ b,b)a b,c)ab,d)a:b.
IIpakTHueckas padora. 1) HauepTute kBagpar co cTOpOHOI

PaBHOI €AMHUYHOMY OTPE3KY U IPOBEANUTE AUArOHAIb JAHHOTO
kBajpara. Ha nuaronanu kBagpara nmocTpoiTe HOBBII KBaAPAT. —-’x—\’
V6eautech, 4TO TUIOMAb MOJYYEHHOTO KBaJpaTa B JBa pasa
Oonb1e TomaaM eqMHUYHOTO KBaapara. [lokaxure, 4yT0 CTO-

POHa TOJTY4EeHHOTO KBAAPATa PaBHA COOTBETCTBEHHO V2.
2) [ToBropute paboTy MmO anrOpUTMy, MPEACTABIEHHOMY
Hipke. Ha koopanHaTHOM 0cH MOCTPOITE KBaApaT, CTOPOHA
KOTOPOTO paBHA €JUHUYHOMY OTpe3Ky. Haueprure oxpyx-
HOCTb C LIEHTPOM B TOYKE HYNb, PaAHyCOM PAaBHBIM AMArO- |
HAJTM KBAJpaTa M OTMETETE TOUKY MepeceueHus ¢ unciosoii 0 )
0¢b10. OOBACHUTE CBSI3b MEXKITY COOTBETCTBYIOLIUM JaHHOMN /
TOYKE YUCIIOM M JUIMHOM JUMaroHalM KBaJpara.
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HppanuoHanbHble Yncia

YucaoBasi 0Ch, PAallHOHAJIBHBIE, HPPaAllHOHAJIbHBIC Y1HCJIA.

Kaxcnoﬁ TOYKE HAa YHUCIIOBOH OCH COOTBET CTBYCT CAMHCTBCHHOC YHCIIO (pauuonanbx{oe
HIIH prauuonanwoe) U KaXJIOMYy 4HCITy, Ha 9UCIIOBOM OCH COOTBETCTBYET CAHUH-
CTBCHHAas TOYKa. Onupaacs Ha 3TO 49HCJia MOXKHO CPpaBHUBATh. qHCJIO, COOTBETCTBYIO-
ee TOYKE, KOTOpas paclioyioKeHa rpasee, OoblIe quciia, COOTBETCTBYIOLIEMY TOYKE,
pacnonomeﬂuoﬁ JICBEEC.

7 3 "

I I " I ™

3 2 1 0 1 2

Y

Ooyuarmwouiue 3a1aHusl

1 > 1) OT™meTBTE TOYKH HA YUCIOBO OCH.

W W N6 55 VI VB @ i VB %
\Ialll\]ll_\/?

3 0o 1 2

2) Ucrionb3yst 4MCAOBYIO OCh U3 MEPBOTO 334aHUs, ONPEaeIUTe PUOIH3HU-
TEIbHO TOUKH, COOTBETCTBYIOLINE ynuciam V27; V38; V53; V10
2  Pacronoxenue kaxxmaoi uudpsl mocie 3a- 0 02

naToi B aecatuaHoi apodu 0,253 n300- ——
02, / 0,25

—t—+—+—>x

Y

paXEHO IIAr 3a IIaroM Ha PHUCYHKE. 03
EnuHudHbIe OTpe3KH Ha YUCIIOBOI MPSIMOi ’

COOTBETCTBEHHO PaBHBI MHTepBajiam 0-1; / \
0,2-0,3; 0,25-0,26. 02570253 . 026

1) B cooTBeTCTBUM C JaHHBIM TPABUIIOM MOKAXUTE PACHONIOKEHUE LHDP
gucen 0,538; 0,674; 0,128 na uncnoBO OCH M 3aMUMINTE, KAKOMY HHTEPBAILY
MPUHAIISKHUT Kaxaas mudpa.
2) MOKaXKUTE HA YMCIOBOH OCH PACIIONOKEHHE YETHIPEX LU (P MOCIIe 3amaTo
B uncie 0,(8) = 0,8888...
3 CpaBHuTe uncla NIPEACTaBUB UX B BUAE: a) OOBIKHOBEHHOM 1podH; b) mecs-
 THuHOIT APOGH.

17 2 23 45
1)2,(6)u e 2)0,3)m 5 3)0,2(7)mn o5 4)0,(54) u 28
4 > 3anumuTe TPH PallMOHAIBHBIX YHCIIA, PACMION0KEHHBIX MEXKIY JBYMS
 apoGsmu.
D4 , 5 2 1, 5 31 6
5 6 9 8 13 7

5 > Bribepure 1Ba TaKMX MHOXKECTBA M3 MHOXKECTB A = {\/5; \5; 2;m 3}
B=1{2; 3; \/g; \/6; 0,2)}; C= {%; 1,2; \ﬁ; 3; 2} uTo0bl: @) WX pa3sHOCTH
COCTOSUIA M3 UPPALMOHATIBHBIX YHCEN; b) UX MepecedeHne COCTOSAIO 13 LETbIX
yncen. [locTpoiite auarpammy Benna qis pemenus 3agau.

6 > A —MHOXeCTBO KBaJAPaTOB HATYPANbHBIX yKces He Gombie yncna 20, B- Muo-
xecTBO aemuteneit uncna 60. Haiinute a) ANB, b)A\B, ¢)B\A
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®ynkuus y=\x u eé rpaduk

IIpakTHyeckas padora.

1) Ilpu momomM KambKymIsiTOpa BBI-
uncnuTe 3HaYeHns \X MpU 3aJaHHBIX
3HaueHusAX x. OKpyriure ux a0 aecs-
TBHIX M 3aTIOJTHUTE TaOIHILy.

2) Ha xoopauHaTHOI TIOCKOCTH OTMETHTE TOYKU U3 TaOIHULIbI, C COOTBET-

CTBYIOLIMMH KOOPAUHATAMH, U COCAUHUTE UX TUIABHOM JTMHHUEH.

3) MoseT nu x MPUHUMATh OTPHULIATENbHbBIE 3HAYCHUS?

4) Kak n3MeHsI0TCsl COOTBETCTBYIOIINE 3HAYCHUS \x, TIPH YBEJIMYECHUHU 3HAYCHUHN X7

X
5 |0 1 2 3

Dynkyus y \Nx u eé zpaguk

B Taﬁnnue, KOTOPYIO BbI 3aITOJTHHUIIH, MTOKAa3aHbl HEKOTOPLIC 3HAYCHHUS aPI'yMEHTOB
X B 1-0ii CTpOKe, COOTBETCTBYIOIINE 3HAYEHHUIO (PYHKIIMH Y, 3a0aHHOM (HOpMYIIOH,

y= Vx BO 2-0ii CTpPOKe. APryMeHT (hpyHKIMH y = X OTIpeIerneH MpH BCeX HeoTPHIIATETb-
HBIX 3HAUEHMSIX (X = (). DYHKUMS TAKKE TIPUHUMAET TOJIHKO TIOMIOXKUTEBHBIE 3HAUSHUSI (T.K.
HE CYILIECTBYET KBAIPATHOTO KOPHS U3 OTPULIATENHHOTO YMCIA U ApU(METHUECKUIT KOPEHb

TIPHHUMAET TOTHKO TIONOKUTENBHBIE SHATEHHS). A

Ipadmk GyHKUMK =y TMOXOXK Ha BETBb MApabombl. 4| N
1 X

I[lpu x = 0, y = 0, T.€. HAYan0 KOOPAMHAT MPUHAJIEKUT 3 W

rpaduky. [Ipu x > 0, y > 0, Te.rpadpux pacnonoxxken 81 2
4yeTBepTH. bonbiemy 3HaU€HHIO X COOTBETCTBYET O0mb- 1
wee 3uauenne y. Hanpumep, V3 > V2 : V7 > V5 u 1. 054 5 10 «

Ooyuarouue 3aganus &
J e
1 [Tnomans kpyra Beruucsiercs no gopmyne S = wr? unu S:T Tae r pa-
auyc, d TMaMeTp OKPYKHOCTH.
3amaiiTe 3aBUCUMOCTE: @) ¥ OT S; b) d ot S.
2 Kaxas u3 Touek A (9;3), B(64;8), C( 81;9), D(81; 9) npunagnexut rpa-

buxy QpyHkMH y = \x 2
3, o rpaduky dymxum y = \x , HaiimuTe:
a)y mpu x = 10; b) x mpu y =2.5.

4 > Wcnonb3sys rpapuk Qynkumu y = VX cpaBHHMTE uMCTA.

a)Vv10 u V11 b)V3 u V4 V12 u V15 d)V8 u 9

5 > B 3akpalieHHbIE KPY’KOUYKH BCTABBTE COOTBETCTBYIOIIME 3HAKU CPABHEHUS.

ayVv17 © 4 b)VI2 © 3 c)7 @50 d)Vo,1 ® 03

6 3anuimTe ABa MOCICA0BATCIbHBIX LEIbIX YUCIA, MEXKAY KOTOPBIMHU HAXO-

JUTCA '-IPICJIO:a)\/z_ b)\fs_ c) \]8_ d) \/R)

7 > Onpenenute 3HAaK Pa3HOCTH.

a)V10 — V14 b)V7 — V8 )14-\2 d)1,8— 3

8 / Pacnonoxure uncna B NMOpsAKE BO3paCTaHUs.

a) V2; \5; 1,4;3; 1,8 b) V3; V2, V7, 3; 17
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[Ipud/mkénHOe 3HAYEHHEe KBA/IPATHOI0 KOPHS

IpaxkTHueckas padora. KakoBa Haunbomblas QiHa CTO-

POHBI KBAJpaTa, COCTABIEHHOTO U3 14 ONMHAKOBBIX €IUHUY-

HbIX KBaapaToB? Kak Bbl Hanmm pe3ynsrar? Mexmay KakuMu

TOCIE/IOBATETLHBIMU HATYPATHHBIMU HCIIAMH, SBIAIONH- 3 3
MHCS TOYHBIMH KBAZpaTaMH, PaCMONOKeHO Yucio 147 st
[Tpubmmxénnoe 3HaYeHNE KBAJAPATHOTO KOPHSI MOXKHO HAWTHU TPU TIOMOILM KaJIbKY-

JISITOpa, HO CYILLECTBYIOT U JAPYTrHe METOAbL. BEMUCINTD NpUOMDKEHHOE 3HAYCHNE

KBAIPATHOTO KOPHSI MOJKHO TIPY TIOMOIIIN YHCIIOBOM OCH M YMCEI, SIBISIOIXCS TOU-

HbIMU KBagparamu. Hanpumep, Haiiném npu noMoum JaHHOTO METOAA, V14.

UYucno 14 pacnonoxeno Mexy unciamu 9 u 16. KBagparHbie KOpHU 3TUX YHCET
COOTBETCTBEHHO paBHbl 3 4. Llenas yacTh kBagpaTHOrO KOpHs U3 14 paBHa 3.
Haiiném npubmmkénnoe suadenue apobuoii yacti: V9 < V14 <16

- - E —>
Ha uncnosoii npsmoit ot 14 1o 9-tn 0 9o V14 16
5 equuuil, oT 9-ti 1o 16 - 7 equHuULIL.
14 9 _5 e
JlpoGHast yacTs uncna V14 6 9 7 5 14 e

[Nonyuennoe npuOIMKEHHOE 3HAUCHHE V14~ 3 % ~ 3,714

3HavueHue, HalJEHHOE TPU MIOMOILH KAJIbKYIATOpa V14 ~3,741.
Ooyuarmouiue 3a1aHus
1 > Haiinure uemnyro 4actsb 4ncen. a) 3 b) Vi1 ¢) V17 d) V30

2 > Haueprute nanuyio Tabmuily B TeTpaau U 3aIIOTHUTE €€.

KBan- Yucna, Hanbonee | Mexnay kakumu  |[Ipubmusu-| [Tpubnusu- | 3nauenwue,
paTHBIii OnM3Kue K 3aaH- | IByMs IOCJIEIOBA- | TeIbHOE TeNbHOE  |HalieHHOE
HOMY YHCIy U iB- [TeIbHBIMH LE/IBIMH|3HA4YCHHE B| 3HA4YCHHE B | TIPH 1MO-
JISFOIIHECS TTOMHBIMH| 9HUCIaMU pacnono-|  BUAE  [BHIE JSCATHY-MOIIN Kallb-|
KBaIpaTaMu JKEHO 4UCII0? Jpobu HOMU npobu | kymstopa

WOl | 8T wvioo 9u10 915 9,526 9,539
m
\/5
V284
V78
V176

3 KakoBo Hanbonbliiee 3HaUCHHE JAJIAHBI CTOPOHBI KBaapara, COCTOALIETO U3

40 epuHuuHbIX KBagpaToB? CKONBKO €IMHUYHBIX KBAJPAaTOB OCTAHETCS
JIUITHUMH?

KOPEHb
qucna

4 > 3ajpanmne OTKPLITOIO THHA. 3aMUIINTE YETHIPE MOMOKHTEIbHBIX LETbIX
YHCIIa, KOTOPBIE BHIPAXKAIOT TUIOLIAb KBAPaTa, JJIMHA CTOPOH KOTOPOTO
pacnonokeHa Mexay ynciaamu 5 1 6. CpaBHUTE NMOTy4YEHHbIE PE3YIbTATHI.
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Pemenne 3ajannii. UppaunonajibHbie 4nucia

1/\> Paguyc kpyra ¢ miomaapio S HaxoauTes no Gpopmyne r = \/i . KakxoBo
b4 -
npuOIM3UTENBHO 3HAYEHUE PaJuyca PaMKU KPyTiioil (JOpMBIL, eciiu e€ Tio-
maas paBHa 42 em?? (m = 3).

2 > DyrOombHBIL M54 OAOPOLICH Ha BEICOTY i MeTpOB. Bpems, 3a KOI:(;?QQ)IOT
9,8

MY TaJAeT ¢ 3aJaHHOH BBICOTBI, MOXKHO HAWTH N0 opmyne f =

Haiinute Bpems £, ecim Mstu noadpouieH Ha BoicoTy 20 M.

3) ABTOMHCIEKTOP [UIsL OMpPeaeaeHus: CKOPOCTH
- JIBHIKEHHST aBTOMOOWIISE U3MEPUIT TOPMO3HOM
My Th U HCTIONB30Bal hopmyny =55 . \0,75d
Haiigute ckopocTh aBTOMOOMIS (M/C), TOP-

MO3HOM MyTh (d ) KOTOPOTO N300paXKEH HA pH-
CYHKE.

4 > ®durypa Ha PUCYHKE COCTABIEHA U3 OJJMHAKOBBIX 110
 pasmepy kBaaparos. [Lnomaas ¢urypsi 32 kaapar-
Hble eauHuibl. Haiigure npubmM3uTensHO ATHHY
CTOPOHBI KBaApara.

5 >> CxopocTh pa3bera cnoprcMeHa Mo MPLDKKaM B BbI-

~ cOTy HaxoauTCs no Gopmyne v = 8Vh Haiigure cko-

POCTb, €CITH BBICOTA, KOTOPYIO JODKEH MPEOA0NeTh
CTIOPTCMEH, paBHA i = 6 M.

§> Kagpar mmomanesio 324 m? pasgenéH MomyoKpyx-
~ HOCTBIO Ha yacTH. Haliure niomans 3Toii Nomyokpyx-
HOCTH. OTBET OKPYTIIUTE A0 AECATHIX.

7 > Paccrosnue mMexy HaGmozaTenemM n TOPU30HTOM HAXOAUTCS MO (hopmyse

d=~113\h . 3nech h TOKa3BIBAET BBICOTY, HA KOTOPOIl HAXOAMTCS HAGMIOA-
Tenb. Haliiute paccTosiHue 0 TOPU3OHTA, €CIH OH HAXOAUTCS HA!
a) BepIIMHE TOPbI BEICOTOM I = 2,5 KM ;
b) Bepumne roper OBepect A4 = 8,85 km;
¢) Bepunne rope! Hlaxgar /2 = 4,23 km.
PesynsTaThl OKpyruTe 40 ACCATHIX.
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KBaaparHbiii KOpeHb U3 IPOU3BEJAeHHUS U YACTHOIO

Hccnenopanue: Haiijgure 3sHauenne BoIpaxenuii V25-4 u \25 - 4 .
Bepno i paBenctBo? V25-4 = \25 -\4
[TpoBepsTe, YTO COOTBETCTBYIOLIEE PABEHCTBO BEPHO IS TIOOBIX IBYX HEOTPHU-
LATeNbHBIX YHCEIL.

KBajaparHblii KOpeHb U3 NPOU3BEICHUS U YACTHOIO

Ilpu a>0,b=>0, Va-b=Va b

Kopenw u3 npouseedenus HeompuyameibHbIX MHOYNCUMEEI PAGEH NP ou3eede-
HUIO KOPHE U3 2Mmux dice MHodcumesiei. 310 CBOINCTBO BEPHO U [yt O0oJee IByX
MHOXHUTETEH. 2 Va
AHanoruuHeIM 00pa30M MOXHO MOKa3aTh, uto npu a > 0, b >0 b b
Kopens uz opobu, uucnumens Komopoii Heompuyamenen, a 3HAMeHAMeNb Noo-

Jcumenen, pagen KopHio u3 YUCAumens, OeeHHOMy HaA KOPeHb U3 :i;ﬂmeuamefm.
Mpumep. ) V640,25 =V64-V0,25=8-0,5=4 b) \ ﬁ - _\/2__5 -3
_Na_ n -
h= PH NIEPECTAHOBKE JIEBOM M MPABOM YaCTH PaBEH
Va\bu CTBa nonytmm.
\/a— : \/5 \/—b U \/—— = a

[pumep. a)V50- V18 =50- 18 =125.2.2.9 =\/25-4 9=125.V4-9=523=30

b)%f\i—o =\16=4

Ooyuarmouiue 3a1aHus

1 > Haiigure 3HaueHne BhIpaKeHUS.

a) V64 - 121 b) V0,01 - 144 c) V81-36 d) v2,25-0,04

2 . Haiigure 3HaueHme KOPHSL.

25 4
a)\/ b \[ 121 ©) 16 d) 55

3 > BbluncIUTE 3HAYEHUE KOPHSI. 2 1
a) V9-81-0,36 b) V442564  ©)"\[5y 67"

4 > Beruucnure.

a) V3 V12 b) V8 -2 ¢) V5 -\20 d) V0,1 -V1,6

5 JlononnuTe A0Ka3aTeNbCTBO, HCTIONb3Ys PABEHCTBO \Va b = Va - \b npn
a=0,b=0
Mpeamonokente JlokasaTenbCTBO
1. .
l.a=0,b>0 2ﬂaHO
22045 50 3
3. \[3__- \f\[bj%E) G (B 4. CTeneHb MPOU3BEACHUS ...
4, (\/i 2 lz/)_ —\5_0) “(\by =ab | 5 1, onpenenenuio apudmeTnye-
5.Nab=a -\b CKOTO KBaJPaTHOTO KOPHSL.



KBaaparHblii KOpeHb U3 IPOU3BEJAeHHUS U YACTHOIO

6 > Bouucnure.
IIpumep:
a) V7250 b) V50 - 18 ¢) V90 - 3,6 7232 =36 232 =

=36 64 = v‘?m@ =
d) V2,5 14,4 e) V16,9 - 0.4 f) V45 - 80

=6-8=48
7 > Beruncmmre.

a) V132 — 122 b) V1222 — 222 V3132 -3122  d)V52+122

g » Haiimure sHaueHue npou3BeaeHHS.
a) V8 - V50 b) V13 - V52 c)V63 -7 d)V14 -\21-V6

9 HaiiguTe 3HaY€HHE YACTHOTO.

a) N2 by M3 o) 7,5 d) V10 - V15
v8 52 V0.3 V6

-
<

» 3armumTe KOpHH B BHUAEC l'IpOH3Be,IleHl/Iﬂ.
) VI3 b)\30 d) V35 c) BT e) V&2 f) \56 hy \i4

11 > 3anmumiTe BHIpaKEHHE B BHIE YACTHOTO.
5 3 a 3
il b i C — =
)\ ) \ o ) \7 )\

12 > Bhrunciute npuOMIDKEHHOE 3HAYCHIE KOPHS, 3Hast uTo V3 ~ 1,73:

|

a) V75 b) \27 c) V48 d) 70,0003

13 > Bouucmure.

a) V32400 b) V44100 ¢) V0,0144 d) V0,0049
. Beruucnure.

) NI0- A0 b V2B o) Va. d)% e)%

15 > Bbruncnure, npuMeHnB GOPMYITY COKPAIIEHHOTO YMHOKEHHSL.
a) [ 16521242 b) \’I o) w
T 164 1762 — 1122 4577 — 384
16 > Haiinure nnomams npamMoyronbHIKa, € THHOH V48 cm u mmpumoii V12 cm.

17 > Bouncaute 00bEM NPAMOYTONBHOTO MApaIee- V6
MUIEA MO JAHHBIM HA PUCYHKE.
\c3

V2

>
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KBajparHblii KOpeHb CTeNeHU

KBajpaTHblii KOPpEeHb CTeNeHH

U3 Toro, uTo apudMeTHIECKUIT KBAJAPATHEIIH KOPEHb HE MOXKET NIPUHUMATD OT-
PHILIATETBHBIX 3HAYECHHI, CIEIyeT YTO PABEHCTBO Va*= a He BCEraa BEPHO.
Ono BepHO ToABKO 77151 @ > 0; mpu @ < () BEpHO paBEHCTBO & =-a.
Hanpimep, V(=6)2 =36 = 6 = — (—6) V=72 =V49=7==(-7)
JleficTBUTENBHO, TIPH , @ > () 110 ONpeAeneHuI0 apuMETHIE CKOTO KBaAPATHOTO
xopusi Va? = a, npu a <0 umeem ( a)> 0, rorna Va® =\(—a)’= a

Taxum obpasom, Va> =a npu a > 0, \/a_2=—anpua< 0.

[IpuHsB BO BHUMaHHe, 4YTO abCOMOTHOE 3HAYEHHE YHCIIA BCETAA TOIOKH-
TeNbHO( WJTH PaBHO HYIIO) ¥ 00BEANHHUB JBa PABEHCTBA, MPUBEIEHHBIX BBIIIE
nonyunm creayiomee \a’ = |a|

II,JISI HU3BJICUCHUS KOPHSI YETHOM CTETICHU MOAKOPEHHOEC BBIPAXKCHHUE HAA0 3aITi-
CaTb B BUAC KBaJApaTa UACHTHYHOI'O BBIPOKCHHS, a 3aTCM IIPUMECHUTL TOXAC-

2 —
ct0 Va? =|a| 1) npu a > 0, V64a? = \(8a)* = 8|a| = 8a
Ipumep. e 6.

2)mpu ¢ <0, V25¢6=(5¢32= 5[ = 5¢3

3) V36 A =N (#)2=30 £2=30- £2=27. 16=432
OO0yuaroniue 3aganus

"1 > Boruucmure.

a)V1,5% b)N( 1,57 ) N( 2,3 d) V( 3,2y

2 > 3anomuute X 51610 |3|9-5]6]12]-1.2
Tabmuiy. Ny

3 Brruucnure.
a) V( 3)° b) V(=6)* ¢) V3% (=5) d) Vv (-8) - 3¢

4 > Beraucnute.

a) V2 - 3% b) V5% - \2° c) 3256 d) 5234
5  Ympocrure. 10 o
a) Va? ecmu, a>0 b) V25x% ecnm,x <0
c) V16¢2 eciu, ¢ >0 d) 0,5V4a® ecmn,a <0

6 » IlpeoGpasyiite BoipaxeHue.
a) V49x%, x>0 b) V36x¢, x<0 ¢) V0,01y" d) \25x*

7 [lpe,uc*raBLTe NOAKOPEHHOE BBLIPAXKECHHUE B BUAC CTCICHH W BBIYHUCIIHUTE
3HAQUCHUE KBAJAPATHOTO KOPHS.

a) V1225 b) V3969 ¢) V19600 d) V44100
8 » Ympocture.
a) \/(\/2_+ 1) +\/(\/2__3)2 b) \/(\/3_—2)2 +'\/(]+\f37)2

9  a) Haiigurte cropony kBaapara, eciu ero ruiomganps pasua (1 x)?, mpu x> 1.

b) Ynpocrute Boipaskerme V(x 1> +V(x 3)? mpu, 1<x < 3.
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IIpeoOpazoBanue BbIPazKeHMIl, CONEPKALIMX KBAIPATHbIE KOPHH

IIpeoGpa3oBaHue BbIPaKeHHUI, COlePKALMX KBAPATHbIE KOPHH

BbiHeceHHe MHOKHTEJISI H3-110/1 3HAKA KOpHS

[Tpumep 1. CpaBaum umcna V50 u 4\@ o
V50=125-2=5-2>42
[Tpu pemeHny MbI 3aMEHUIH V50 ua 5\2 . Takoe npeoOpa3oBaHue HA3bIBACTCS
BBIHECEHUEM MHOXHTEIS U3-TI0]] 3HAKa KOPHSI.
\’ 3
Mpumep 2. V8a®= 4+ 2-a%a = 2|a|\2a = 2a\2a (BepaNciiie \8a

umeem cmvica npu a =0)
BHeceHne MHOKHTEJISI 110/ 3HAK KOPHS

Hpumep 3. Cpasuum uncna V73 u 6\2 .
3amennm uncio 6 Ha V36.

6V2 =136 - \2 =362 = V72 < V73. Mu samennmu 62 na \72. Taxoe npe-

o0pa30oBaHKe HA3BIBACTCS BHECEHHEM MHOKHUTENS TIO/] 3HAK KOPHSL.
a=\a|l=Na*,npua=>0, a= |al=—a*,npu a<0

Mpumep 4.a)—4 - 3=—1. 42 \3 =_ 48
b) a\/2= \GZVZ_: V2a? , TIpH a<0
c) aV2 = Va2 \2=\2a2 ,mpu a >0

Oo0yuaromue 3a1aHnus

1 > BriHECHTE MHOXHTENb U3-T10/] 3HAKA KOPHSI. .
a)V12  b)\80 c) V48 VI8  e) 7@ f)-3v12
2 > BbiHECHTE MHOXKHTEb H3-TIOJ 3HAKA KOPHSI.

a) V50x32 ,y>0 b) VI8x%* [ x <0 c)VI2x5)2  y <0

3 BHecute MHOXHTEINb 110 3HAK KOPHSL.
2V3 b)—43  ¢)3V2  d)-4V5 o) %' 32 ) %\/ﬁ
4 BuecnTe MHOXHTENb MTOX 3HAK KOPHSL.
a)c\13_, c>0 b)c\/3—, c<0 c)x\/g d)x\/_i%
5 > CpaBHute uncna.
a)3\2 u2V3 b)2V5 u 5\2 )52 43
6 > PacronokuTe 4MCIa B TIOPSIKE BO3PACTAHHUS.

a) 6V2; V58: 3V3; V11 b) 2V3 ; 4V2; 2V5; \29

7 > Onpenenute 3HaK pa3sHOCTH.

a) 7\2 —5\3 b) 6V2—5V3 ¢)3V5-5V2
z » Haiigure nemyio 4acTh yucna.
a) V2 b)5V5 c)-3\2 d) 45
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[IpeoOpa3zoBanue BbIPAKEHNH, COAEPKAIMX KBAIPATHbIE KOPHU

IIpeoGpa3oBaHue BhIpaKeHHIl, COepPKALINX KBAIPATHbIE KOPHH

CnoxxeHne M BHIYUTAHUE KOPHEH, UMEIOLIMX OJNHAKOBOE MOJAKOPEHHOE BBIPA-
skerme Buga aVb u c\b BBITONHAETCS TAKKE KAK CIIOKEHHE U BHIMUTAHNE BBI-
paxkenuit 2x u Sx: Ecrm 2x + 5x =

—7x,TOH3\/5_+2\/5—=5\/§

35 u 2V5 HasbBarOTCS MOXOGHBIMM KOPHSIMH. o
3anaua. UeMmy paBHa JUIMHA JBYX J0COK, €CIIM /UTHHA OJHOI JOCKH paBHa \ 147

I N Via+\14=2v1a
V14 V14

Hpuvep. 3:V8 42 +V50=3V42 4\2+\252=3.2\2 4\2+5\2=
=\2.(6 4+5)=72

[Mpumep. (\/3—+ V2P 24 (\}?)2+2\/§\f2_+(\5)2 V46=3+2V6+2-2V6=5
Ipumep. Cokparure 1pobs. _a®> 5

a+\5a
& 5 _a (\l§)2=(a \B)(,a«lfv?fza 5
@+V5a  a(@a+\5) ala++5) a

Ooyuarmouiue 3a1aHus

1 > Ympocrure. -
a) 2V14+5V14  b) 1,5V17-08V17  ¢) 12V6-5V6 - 76
d) 45V3-0,73  e) lg—lxlﬁ— %x/ﬁ f) 1,5V13 +1,7V13 — 413

2 Haiigute cymmy 1enbIX yacTeil yncen no odpasity.
a) 52 +418  b)5V3 27  ©) 75 48  d) 20 + 45
O6pasen. Haiiném nenyio gacts uncna 3 + 75

V3+75=3+V25-3=A3+5V3=3-(1+5)=6V3 =6 3=
=136 -3 =+/108 = 10,4 Takim 0Gpazom, Lenast 4acTh 331aHHOTO yMena pasHa 10,
3 YnpocTuTe BhIpaXKeHHUS.

a) 75+ 48 300 b) 38 V50 + 2V18
¢) \16n+~25n 9 d) \3a 2124 +3\75a
4 > Vmpocrure.
a) \2x +9y +18x b) 2\27 + \48x + \12x
) 24++12 Jo+3 d) \4++50 B2 ++36
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IIpeoOpa3oBanue BbIpaKeHHIH, COAEPIKALINX KBAJIPATHbIE KOPHH

5 » Bemonuute aelcTBus.

a) V3 (V12 +12) D) V2G5 32)
) (4B V6) 243 d) (NTZ+2418) -2 2v6
6 » Ynpocrure.
a) V8 +5V2 d)3V18+ 42 g) 3v20 +2V45
b) \28 —5v7 €)2V54 +7\24 h) V50 - 200
7 > Cpasnure.
Obpaszen: 7 +4/8 V10 1) \5+15 \20
f_“ﬁ? \l\/_m 2) VI8 +\8 () 54
2+212 10
7 @ Vo 3)V63+\28 | 168
N9 3 N0 4) 200 + V200 V400
VI8 > 10 5) 5v27 +2V48 N2

8 > Haiigute nepuMeTps! 1 I0many Guryp.

e N
il 43

N2
9 » Haiigure nepumerpsi Guryp.

a) b) ) s d)
4\’6_.3\16_ 3\@‘ 6V3 218,
17\2. 152
sV T o2
6V8
10 > Ympocrute . 98
a) (V6 + V5 - V120 b) V60 + (V5 -3 )’
o (V2+V3 +\2-3) & (3 +22-\3-2\2)
11 > Pasnoxkure Ha MHOKHTETH, IPUMEHUB (QOPMYITY Pa3HOCTH KBA/IPAaTOB.
a)x?—3 b) 47 —5 c)2—-¢? d)4-a,a>0
12 » Coxparute apo0s.
12 a) -2 b) x-4 ¢) _a—a d) eNe+ e
x+2 Vx +2 Va—1 c+Ve
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IIpeoOpa3oBanue BbIpaKeHHIH, COAEPKAIIMX KBA/IPATHbIE KOPHH

OcBo00OKTeHHe 3HAMEHATEe ISl OT HPPAHOHAJIBHOCTH

CymmMa, pa3HOCTb, TPOU3BEACHUE (KpOME YMHOKEHHS Ha «0» ) M OTHOILEHHE pa-
LUOHAIBHOTO U UPPALMOHATIBHOTO YHCEN SBISIETCS UPPALIMOHATIBHBIM YHCIIOM.
A BOT CymMMa, pasHOCTb, MPOU3BECACHHUE H OTHOLICHUEC ABYX HWPPALHOHAJIBHBIX
YHUCENT MOXKET OBITh palnOHAIbHBIM YHUCIIOM.

Hpumep: a)MpuV3-V3=3:b) (V5 +V2)(V5 V2)=(V5)2 (V2p=5 2=3
[Mpna >0 b >0 ans patmoHATBHBIX BEIPAXKEHUI @ U b BEPHO PaBEHCTBO Va-Va=an
(Na+Vb)Na b)=(ap (b2=a b. Va +Vbua b nassisatorcs co-
NPaXCHHBIMH BhIpaskeHsAMHU. [l u30aBneHus oT UppaLlMOHATBHOCTH B 3HAMEHA-
TCIC, HAAO0 YHUCIHUTCIbL M 3HAMCHATCIIb ,leOGI’I YMHOXHTb Ha BBbIPAXKCHHUE,
COTNPAXKEHHOE 3HAMEHATEITIO.

v 1. 3 3N6 36 V6 Vmnoscum wuctumens u smamenamens
pumep 1:
V6 Vo N6 6 2 Opobu na V6 u YRPOCMUM.
3. 33\V2+1\3) 33V2+V3)  33\2+43) (3V2+3)
32 3 3V2 V3)3V2+V3) (3\2)2 (W3 18 3 S
Vmuooicum uucnumens u sname  Ilo gpopmyne coxpa Vnpocmum.
namenw na (3\2 + \3) WEHHO20 YMHOMICEHUSA

Oo0yuarouue 3a1aHus
1 > OcBoGoaMTECH OT NPPALMOHATBLHOCTH APOOH B 3HAMEHATETIE.

7

2 V5+2 17 4 5) — L ——

1) 2) 3) ——— 4) ——
5 5 2 War1 | B3 VIBE22+1
2 > 3HaueHust KAKMX BBIP@KEHMUIl ABISETCS HPPALMOHATLHBIM YHCIOM?
1 1 1
a=1\5 — p=1\3 , C= V5 +
V52 2+\3 7 V5 +2
3 » Cpasaure uncna a = W8 VTub=V7 6.

4 > Haiigute cyMmy umcen NpOTHBOTIONOKHOTO H 00OPAaTHOTO YHCITY N5 2.

5 Beruucnure.

o443 4 B ) 3447 3 NT 5 6 4
2+¥3 2 3 3 V7T 3+V7 V2 3 V2+\3

6 > JloxaxuTe paBeHCTBO.

1 1 | 1 1 1

3+%  B+VT  VT+V6  NG+5  5+2
Va 3
a 9 °

7 > Haiigure HauGonbiuee 3HaueHne ApodH

8 > Vmpocrure.

a) a+\fl;+a\/l;.a\/g b) (C\/d_ c+\fd_:20\/a
(a Vb a+\b a*+b c+Vd c Vd c+Vd
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O0o01Iaromue 3a1aHus

&

¢

10

11

» B camone KHMXHOTO MarasvmHa, UMCIOIIECTO Q)OpMy KBazapara,

3HaueHHe KaKoro BBIPAYKCHUS HEJIb3s NPEACTABUTHL B BUAC KOHEUHOH HUIH
0eCKOHEUHOM JeCATUYHON NMepPUOaNIECKOi qpodun?

1) 1% 2) V98- 50 3) 2V3 4 \/% 5) 22—5

3HaueHHEe KaKOTO BBIPDAXKCHUS ABISICTCA UPPALHOHATIbHBIM YUCIOM?

VI8 + 32 1 2 =Y
2) ——= 2) —— 3 4 4) (V3 +N2)
: V8 ) V3 2 ) (3 5)
Breruncnure.

a) V6+V6+v6+ V0 b) V20 20 20 VI6

Cpenu JaHHBIX YHCEN HAaWauTe HauOOIbIIee U HAMMEHbILIEE YHCIIO.

25
1)2x/§;3x/§;\/1_;%x/§ 2) V7; 3\2; 23 N7
» Pacrionokute yucna B IOps,AKE BO3pACTAHMS.
. 43 \37: 2 27
1) 5\/5, 4\I§, \I4_7, E\jg 2) \/g; 2\/5; 3; T

> B omHO#t KOOpAMHATHON TIOCKOCTH MOCTPOTe Tpaduku PyHKLMIL y = X2 U

y = 6. Haiinute abcucehl TOUEK NMepeceueHts U ONPeAeInTe MEKAY KaKUMH
JBYMS TTOCIIEIOBATEILHBIMYU LIETBIMU YHCIAMHU OHH HAXOISTCS.

- 3aKOHUUTE NpeaTOKEHN, BCTABUB IIPOITYLHICHHBIC CJIOBA.

1) Mexay aByMst pallOHABHBIMHI YHCIAMH UMEETCS . . .. PALIMOHAIIBHOE YHCTIO.
2) Mexmy AByMst MPPALIMOHATBHBIMHI YHCIIAMH UMEETCS . . .. PALIOHATIEHOE YUCIIO.
3) Mexay AByMs paLMOHAIBHBIMU YUCIAMU UMEETCH . . .. UPPALMOHAIBHOE YHCIIO.

monaapio 225 M?, cepeaMHBl JBYX COCEIHHX CTOPOH B Canon
OTHOM YTy COeIUHEHBI B BUAE cekTopa mox kKade. Haiigure
wIomans Kade. Kade

- MakcumanbHast CKOPOCTb, KOTOPYIO MOKET PA3BUTH YCITOBEK ITPH 6ere, 3a-

BUCHT OT JUTHHBI HOT ¥ TIPUOIIKEHHO onpexaensiercs 1o Gopmyse / ~ 0,8 V2.
3nech, [ — AnMHA HOTH YETIOBEeKa, a U - MAKCUMAalTbHasl CKOPOCTh. Beruncnure
NpUOIM3UTENBHO 3HAYEHHE MAKCUMAIIBHON CKOPOCTH YeNIOBEKa, ATHHA HOTH
KOTOPOTO paBHa 64 cM.

VYuntens MaremMatuk Ha BOMPOC « CKOIBKO Bam JIeT?» OTBE-
TUa Tak: «Moil BO3pacT MOXKeT ObITh NMPEeICTABICH B BUIE
CYMMBI TIOCIIEAOBATENLHBIX HEUETHBIX YMCEN HaYMHAs C 1».

CkonbKO 7eT MOXeT ObITh yuntenio? MoxkeT I pucyHOK
CIIpaBa MOMOYb B PEIICHUN?

_ a) Haiiqure 3nauenue Beipakenus 26> 14b + 1, ecm b + Vb 3=0.

b) Haiiaure |a B, ecnua+b=2V6,ab=2
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O0o01marmue 3a1aHus
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CKOpOCTb ABMKEHUS aBTOMOOUIIS Bpalliaronie-
rOCsi B KapyCemH M0 OKPYKHOCTH MOXET OBITh

Haitnena no dopmymne v =~3V6r. 3mech r paanyc ‘ e
yacTyu kapycenu. Haiigute npubmm3urenbHo cKo- r=16,764 m

POCTb ABMIXKYLIETOCS MO 3TOH YacTH aBTOMO-
Ouns, Wcnonb3ys AaHHble pucyHKa. OTBeT
OKPYIVIMTE JI0 AECATHIX.

Mertannuyeckas KOHCTPYKLHUS LMIMHAPUYECKO
(dbopMBI 1O AHHE IHAMETPa OCHOBAHUS pa3pe3aHa
Ha JBE 4aCTH, KaK MOKa3aHO Ha pucyHke. Beicota
LMIMHAPA paBHA JUAMETPY OCHOBAHMS, a IUIOMIAAD
3QITPUXOBAHHOM YACTH MOBEPXHOCTH paBHa 8m’.
Haiinute pagnyc 0OCHOBaHUS LIMHAPA.

. Beruncnwure.

V42)  n (VL NS) e

a) V2 3.7 - (\/ ?;’

> Uncno V150 Boipasure uepes a ub, ecmu 3 =a,V2=b

> 3anuImmTe 1Ba HPPALMOHATBHEIX UHCIA, YTOOBL:

a) UX cymMMa ObLIa paLMOHAILHBIM YHUCIIOM;
b) ux npousBeaeHne OBUIO PALIMOHATBHBIM YHCIOM.

> Halignte 3HaueHue BBIPAYKEHUS.

a) |3 = 3+ |V3 +3] b) [2+V3— V(2 — V52

c) VA+2\V3 V4 2v3 d) V71+43 7 43

Bo CKOmbKO pa3 CTOPOHA KBagpara, MIOMIaah KOTOPOro paBHa 825 mm2,
Gonble CTOPOHBI KBaipaTa ¢ TIOMAAbIo 33 cM?.

Ynpocrure.
a) V4¢? + 3¢, mpu ¢ <0 b) V9¢2 + 2¢, npuc >0
Breruncnure.

a) V3 +2V2-V3 242 _://_?_g_ b) «1§+§£ \[ 2 V20

3anaua Au- Kapakn. HalinuTe Takoe uucno, KOTOpOe IpU YMHOKEHUE €T0
na (3 5) B pesynsrare aacr 1.
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Teopema IIngaropa

IIpakTH4yeckas padora.

Illar 1. Beipexste u3 kaprona qsa  Illar 4. Ha croponax apyroro kBaapara oT-
OJJMHAKOBBIX KBapara. METBTe OTPE3KH a U b, Kak MoKa3aHo HA PU-
Ilar 2. Ha cropone ogHoro 3 Hux ~ CYHKE M OTPEKBTE HUCTLIPE MPAMOYTOIbHLIX
OTMETBTE OTPE3KH a U b, Kak moka- ~ TPEYTOJIbHUKA.
3aHO HAa PUCYHKE U Pa3pPEKBTE €ro

Ha JBa KBaJpara M ABa IPSMO-

YTOJNbHUKA.

a b

Hlar 5. Yto BbI MOKETE CKa3aThb O KOHTPY-
a a SHTHOCTH JaHHBIX TpeyroabHukoB? K ka-
7 b KOMY BHy OTHOCHUTCS OCTaBIIasCs Gurypa,
MOCJIE TOTO, KAK BbI OTPE3AJIN TPEYTONbHUKHU

u yopanu nx? UeMmy paBeH KaKablii BHYT-

Wlar 3. Monyuernbre Gurypsi pacrio- peyyyii yron 1aHHOTO YeTHIPEXYToNbHIKA?
JNIOKHTE, KaK MOKA3aHO HA PUCYHKE.

Ilar 6. Pacnonoxure momy4yeHHBIE

2
al ab | a| ab |a|@| b P (GurypsI, KaKk MOKa3aHO HAa PUCYHKE.

b b a c
b
a a el & ¢
b b
Illar 7. CpaBHHTE pe3yibTarhl, KOTOPbIE BbI MOTYYMIH HA c

3 u 6 marax. K xakomy BBIBOAY BBI IPUIILTH?

Teopema IIudaropa

B nmpsMOyroabHOM TpeyroibHUKE KBAaJpaT TUIMOTEHY3bI
paBeH CyMMe KBAJpaToB KaTeToB. ¢’ = a’+ b?

Ecnu paccMoTpeTs mtomaay KBaaparos, TOCTPOSHHBIX Ha CTO-

POHAX NPSIMOYTOJILHOTO TPEYTonbHHUKa, T Teopemy [udaropa c?

MOXHO niepe (ppa3upoBaTh TaK: B MPSIMOYTOJIBHOM TPEYTOIbHUKE ¢ ps

IO KBAJApaTa, TOCTPOEHHOTO HAa THIIOTEHY3€, paBHA

CyMMe IUIOILAAEH KBagpaToB, MIOCTPOECHHBIX HAa KaTeTax: b
c=a+Php b

Ecnu B npsIMOYTroIb HOM TPEyrobHUKE 3aJaHbI IBE CTOPOHBI, TO
TPETHIO CTOPOHY MOXKHO HaiiTi 1o Teopeme IIudaropa. 12

IIpumep. Haiiném nnuny xareta Ha pUCYHKE:
X2=202-12%  x>=400-144=256; x=16 *
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Teopema [ludgaropa

1 > UzsectHo 10 400 pasaHIHEIX JOKA3ATETECTB TEO-
pemsl [Tugaropa. Jlokaxure TeopeMy, HCTIONb3YS
PUCYHOK CIIpaBa.
2 > B npsamoyronsiom Tpeyronbunke ABC u3 BepLIMHbI 1psi- B

moro yrna C nposezena Beicora CD.
a) 1o JAHHBIM PUCYHKa HalauTe AmHbl kKateToB AC u BC.
b) ana AABC Ha pucyHKe 3anHIINTE TEOPEMy

[Tugaropa u npoBepsTe JAHHOE PABEHCTBO. i

3  Ilpumenute Teopemy IIndaropa ams HaXOkKASHHS HEM3BECTHBIX CTOPOH B
CIEAYIOIINX NPSMOYTOIBHBIX TPEYrOIbHHKAX.

Sl; . A A
15 x
X

4 > Tpumennute Teopemy [Mudaropa 115 HaXOXKAEHNS HEM3BECTHBIX CTOPOH B MPsi-
MOYTOJIbHBIX TPEYTOJbHUKAX. BbICKa)KUTEe CBOE MHEHHE O TOM KaKas pa3HHLA
MEKAY TPEYTOAbHHKAMH B 5TOM 3aJaHUHU U TPEYTONbHUKAMU 3a7aHus 3.

xl im N A
z - 17

HUcropuueckas cnpaska. [Tudarop poguncs B 569 roxy g0 Hareit
3pel Ha octpoBe Camoc B ['perwn. B uctopuu ero umst yBeKOBEUEHO
TEOPEMOIi, KoTopast Ha3biBaeTcss TeopeMoit [ngaropa. Ona u3-
BECTHA CBOEH MPOCTOTON M NpakTHIecKkuM 3HadeHneM. OO0 3toit
Teopeme 3Ham et 3a10mro 10 [Tudaropa. OpHako, U3 MICEMEH-
HBIX UCTOUHHKOB CJIEyeT, YTO BHEpBbIE €€ foKa3an uMeHHO [1u-
harop. IloMuMO OpHIMHATBHOTO 0KA3aTe/IbCTBA TEOPEMBI CAMHUM
Indaropam, M3BECTHBI TAKKE JOKA3ATENLCTBA DBKINIA, JleoHapao
ma Bunun, Ipesuaenta Amepuku [pxeiimca aphunma. B 1940
TOAY LIMPOKOH MyOrHke ObLia PeCTABIeHAa KHNATA, T TIPUBOIH-
10¢k 370 noka3aTenseTB TeopeMbl. Ha pucyHKe BBl BUANTE CTATyIo,
BO3BEAEHHYIO B 4ecTsh [Indaropa Ha ero pomune na octpose Camoc.
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Teopema Iludgaropa

Ooparnas Teopema B

Ecnu kBagpar ofHOI U3 CTOPOH TPEYTOIbHUKA PABEH CyMMeE

. c
KBAJPaTOB JBYX APYTHX CTOPOH, TO TAKOH TPEYrOIbHHK SB- a
JSIETCS. NPSIMOYTONIbHBIM TpeyronbHUKOM. Ecmu ¢ = a?+ b?
10, AABC - 1IpSIMOYTOJIbHBIIA. A b C

[TpsiMOyTONIBHBIE TPEYTOIBHUKH, COTOPOHBI KOTOPBIX BBIPAJKAIOTCS HATYPATbHBIMU
yucnamu, Ha3eiBaloTes [TndaropoBsiMu TpeyronsHukamu. Camblii pacrpocTpaHEH-
HBII MPSAMOYTOIBHBIH TPEYyTOILHUK UMEET CTOPOHBI 3; 4; 5. JIpeBHUE €rUnTIHE 110-
BCEMECTHO MONMb30BATUCH 3TUM TPEYTOILHUKOM 17151 M3MepeHuit. Takoi TpeyronsHuk
HasbpiBaeTcss Erumerckum TpeyronbHUKOM. TpeyroabHUkH co cropoHamu 5,12,13;
8,15,17; 7,24, 25, ... Tawoxe sBsiores TpeyronbHukamu [Tudaropa. A 5tu uncna Ha-
3piBatores [udaroposeimu Tpoiikamu. Ecnu uncnaa, b, ¢ smsiores [Tudaroposmvu
Tpoiikamu, To u uncna ak, bk, ck (k> () rawke seisiorcs [IndaropoBsiMu Tpoiikamu.

D

>/

> 1) Ecnn Tpu HaTypasibHBIX YKCIA, HE HMEIOT 001IIero

> Kakue rpynmns! MOTYT BbIpaskaThb CTOPOHBI IPSIMOYTOJIBHOTO TPEYroJIbHUKa?

1)8,15,17  2)7,24,25  3)20,21,31 4)37,12,34

5)%,%,1 6)10,12,v22  7)2,3,4  8) 7.8, V7l

MHOKHUTES KPOME €TMHHULIBI U SBIISIOTCS CTOPOHAMU
NPSIMOYTOJILHOTO TPEYrOIbHUKA, TO 9TH YHC/IA Ha3bl-
BaioTCs npocThiMu [Indaropossivu Tpoiikamu. 3anu-
mwmTe npocteie [Tudaroposs! Tpoiiku B Tabmuie.

2) OmnpenenuTe MpaBUiIO, IO KOTOPOMY M3MEHSIOTCS
[Tudaroposs! uncna B Tabnure.

3) Ans xaxaoit npoctoit [1ndaroposoii Tpoiiky 3anuimre COOTBETCTBYIOMINE

HOBBIE TPOMKH.
1)8; 15;17; 2) 9;40;41; 3)7; 24; 25.

» JInuHBI ABYX CTOPOH MPSMOYTOIBHOTO TPEYTOIbHHKA PaBHBI 7 ¢M U 10 cM.

Haiigure BO3MOXHBIE 3HAYEHUS TJTHHBI TpeTBeﬁ CTOPOHBI.

. HcecaenoBanne. Kak Mmoxxno, mpu nomou IndaropoBsix Tpoek, mpoBepHTh,

NEPNEHANKYAAPEH I CTOI0 CO CBETWILHHKOM TTOBEPXHOCTH 3€MIIH, €CITH €10
BbICOTA paBHa 3 M? OTBET Ha BOMPOC 3aMUIINTE ¢ OOBICHEHUEM OTAEIBHO
JUISL KaXKJI0TO CITyyasi Ha PUCYHKaX.

I u3mepenue. II n3mepenne.

3Mm
1 o




IIpumenenue Teopemnl Iludaropa

1 Hano: APQRa=b=c=d 2 Tlo naHHBIM pUCYHKA HalauTe
1) Joxaxwure, uto LPQR = 90° miom@aab KBajgpara MOCTPOSH-
2) Haiigute 3Hauyenue e, npua = 1. HOro Ha cropoue QR.
P
83 om?
Ql R

3 > OKHO BTOPOTO 3Ta)ka HAXOAUTCS Ha BeICOTE 6 M. [l
TOTO, YTOOBI NOAHATHLCS HA BTOPOI ATaX, HA PACCTOsI-
HUU 2,5 M OT CTE€HBI, MOXXHO MOCTABUTH JIECTHHILLY.
Kakoit anunsl qomkHa ObITh 3Ta AeCTHHIA?

4 > TeHHHCHBIE MSAYH CIOKEHBI B KOPOOKY, MO MPABUITY, KAK MOKA3aHO HA PH-
cynke. JluameTp Kaxxgoro Msua paseH 6 cMm.

1) Haiinure pasmep kopoOku, 0003HAYECHHBIIT Yepes X. I

2) Moxet nmu 1HO KOpoOKH UMeTh KBaapaTHyto Gopmy? O6-
OCHYHTE OTBET, Hailas ).

X
5 > HaiiguTe HEM3BECTHBIE CTOPOHBI.

a) X b) 2 € 10 d) x 8
12 6 Zx
15 6 5
8 7 9

9

6 » Haiigure paccrosuue mexay Toukamn A u B.

4 cMm

B
a) c) M 6 M
6 cm 3cm 6“D 10x| 15M N
A

7 MOKHO 11 yTBEPIKAATh, YTO OKHO, BBICOTA KOTOpOro pasHa 180 cM, mupuHa
240 cm, a auaronams 300 cm umeeT GOpMy MPSMOYTOTLHUKA?

8 » nuHbI CTOPOH MPAMOYTOILHOTO TPEYTOMbHHUKA MOCIEI0BATENBHBIE YETHBIE
 upcna. HaliinTe CTOPOHBI TPEYToNbHHUKA.
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IIpumenenune Teopemsl [lngaropa

=)

12>

 Hecaepopanune. Muorue [Tndaropossl Tpoiikn HAYMHAIOTCS ¢ HEYETHBIX

YHUCEIL
1) Bo3seaure B kBagpar nepsoe unucno [Indaroposoii Tpoiiku. EcTb mu cBsi3b

MEXIy HUM U JBYMsI APYTUMH YHCIIaMu?

2) Ecmm IudyaropoBsl TPOIKH BBIPa3HTh 3 4 5
uepes X, y, y+ 1, To ans pesynbrara, 5 12 13
TOJTyYEHHOTO B My HKTE | BBIpAa3uTe y yepes x. 7 24 25
3) MoxHO 1, TI0 pe3yIsTaTaM MyHKTa 2, yTBEPKAaTh, 9 40 41
4T0 CcymecTByeT GeckoHeunoe uucno [ludparoposeix 11 60 61
yncen?

4) ITpn nomomm nporpammel Ecxell coctaBpTe Tabnuiy Beex Iudaroposbix
TPOEK, €CITH NEPBOE YUCIO HAXOAUTCS B HHTEpBaje oT 3 10 31.

»> BeimonmuuTe 3agaHust.

1) Haiigure mepu- | 2) HaiiauTe BoicoTy 1 ne- | 3) Haiiaure BbicOTY 1 Tie-

METpP TPEYTOJIbHUKA. PUMETP TPEYTrOJIbHHUKA. PUMETD TPEYTOJIbHUKA.
10
0 O 8cm b 4,5 8

Onpeue.rle}me BH/1a TPEYIrOJIbHUKA N0 AJIHHAM €ro CTOPOH

[TycTh @, b, ¢ cTOpOHBI TpeyTroJIbHUKA U a < b < ¢

B B B
c
Ae—F—C A—5—C C——F—>A
Eciuc® a*+ b, Ecmu ¢2 <a? + b2, Ecau ¢ > a* + b,
10 ZC 90°. 10 ZC <90°. 10 ZC >90°,
A ABC - npsimoyroie- | AABC - octpoyrons- |AABC - TynoyroabHbIH
HBIH TPEYTOJIbHUK. HBII TPEYTOJIbHHUK. TPEYTOJIbHUK.

%y 1) MoxHO T TOCTPOUTH TPEYTOJIBHUK 110 JAHHBIM CTOPOHAM ?

2) Ecnu 510 BO3MOKHO, OTIPEIEINUTE, SBIASETCS JIU OH MPSIMOYTOJIbHBIM, OCT-
POYTOJIbHBIM MU TYTIOYTOJIbHBIM. YKa3aHue: 000CHYHTe OTBET, 3arnucas He-
PaBEHCTBO TPEYTOJILHUKA.

1) 16,18, 26 2) 1;3;2/2 3)6:7:8  4)812,4/3
5) 15,8, 17 6) 12, 36, 35 7) 3,2, 45

Bonpoc oTKpbLITOro THIIA: HAYEPTUTE NMPAMOYTOIBHUK, AUATOHAIb KOTOPOTO
B 2 pa3a Oomblle IMUPHHEL 3aTeM HalAUTe JJIMHY TPAMOYTOIbHUKA MIPHU T10-
moum Teopems! [Tudaropa. 3anumnre mWupuHy, AIMHY U OTHOLICHUE AUa-
roHaneit. CpaBHUTE NOTYYEHHBIE OTBETHL.
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IIpumenenne Teopemsl IIugaropa

13

14 )

> 3aKkoHUMTE J0KA3aTeTLCTBO TEOPEMBI, 06paTHOi Teopeme [Tudaropa.
Hano: AABC, 2= @*>+ b? B E
Hoxaxure, uto £C=90° c ¥
a a
A 5 C D 5 F

1. Haueptum npsimoyronsuseiii Tpeyromsuuk DEF ¢ kateramu @ u b. O603Ha-
YUM THITOTEHY3y Yepes X.

2.x2=1? B ADEF no teopeme IMudaropa:
3.A=a*+ b Ilo ycnoBuio

4.c=x ?

5. AABC = ADEF A KOHTPY3SHTHBI 110 TIPU3HAKY ?
6. ZC mpamoii yron ?

7. AABC npsiMmoyToib- ?

HBIH TPEyTOIbHUK

B npsmMoyronbHoil mpu3Me MOKa3aHbl ABa Pa3iny-
HbeIX TyTH Mexay Toukamu A u C. Touka M sB-
nsetcs cepeaunoit pedpa BE. Kakoit u3 myreit
kopoue, myts ABC unu AMC?

[Tpn nomorm Teopems! [Tudaropa MOXkHO 3amucars NPaBUIIO, KOTOPOE CBS-
3bIBAET CTOPOHBI TPEYTOMBHUKOB ¢ yrmamu 45°%; 45°; 90 u 30°; 60°; 90°.

Oco0ble NpsIMOYIo/ibHbIE TPEYrO1bHUKH

Teopema 1. B paBHOOEAPEHHOM TNPSMOYrOJILHOM Tpe-
YrOJIbHUKE THNOTEeHYy3a Oombiue m1000T0 M3 KareToB B
V2 pasa

Ornomenue cropon: 1:1: V2

Teopema 2. B npsiMOyroiibHOM TPEyTOIbLHUKE C OCTPBHIM
yriom 30° runotenysa B 2 pa3a GoIble MEHBIIETO KaTeTa. x 2x
BosbImit KaTeT ATHHHEE MEHBIIETO KaTeTa B A/3 pasa.

Otnomenue ctopon: 1:43:2 x\/3

15 > [IpoBepbTe TaHHbIE TEOPEMBI, PELIUB CAEAYIONE 3a1a4H.

b)
30° 60
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IIpumenenue Teopemsl [lugaropa

16
a)

Haiigute Heu3BeCTHBIE NTUHBI CTOPOH M AUATOHAIEH HA PUCYHKAX.

b 45°

b) © PN f)

[T u p
u 30° 45° 1]

o

H

17

19

20

&

d 2 c 6 8

> Io manHbIM ycnoBusM HaiauTe JuuHbl TpeOyembix cropoH. [Ipu neobxonu-

MOCTH, OTBET OKPYTIIUTE 10 AECATHIX.
1) HauepTuTe paBHOCTOPOHHUII TPEYTOJBHHUK CO CTOPOHOH 5 CM U HalauTe
€ro BLICOTY.

2) Haiigure nuaronais KBagpaTa, IEPUMETP KOTOPOTO paBeH 24 cM.

3) uaronanu kBaapara paBHsl 16 cm. Haliaute cropons! kBaapara.

Haiigute n1nnuHbI HEU3BECTHBIX CTOPOH HA PUCYHKE.
0

2\3
'

) HpOBeIlHTe K.ﬂaccnq)m(aumo TPEYTOJIIbHUKOB CO CTOPOHAMH.

1)4;4;7 2)8:8; 82 3)20; 15; 21

JlokaxkuTe TeopeMbl 00 0COOBIX MPSIMOYTOIBHBIX TPEYTOIbHUKAX.
1) Jano: AABC paBHOOeapeHHBII NPSMOYTONbHBIN B N
TPEyTOIbHHUK

JlokaskuTe: THIIOTEHY3a B 2 pasa OoMbILe JTUHBI K&KI0TO
M3 KaTeTOB. A L A\C

2) Tano: A EFD npsmMOyronbHbIi TPEYTOIBHUK C YITIOM
30°. 60°
X
Joxaxure: ['unorenysa B 2 pa3a O0nbIIe MEHBIIETO /
o 3 [1D

KareTa, OONbILIOI KaTeT B V3 pasa aiuHee MeHbiuero. E
ILnan aas AoKa3aTeIbCTBA: MOCTPOHTE TPEYTONBHUK KOH X
rpysutHblii AEFD. Jlokaxute, uto AHFE siBisiercs paBHO-

CTOPOHHHUM TPEYTOIbHUKOM.

[To nanHBIM pHUCYHKA HaliJUTE X.

N

2

|

[To maHHBIM pUCYHKA HalguTe MEPUMETP paBHOOE-
PEHHOH Tpaneuuu 17/ |15 17
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[Ipumenenue Teopemnl [Iudaropa

oo

M\

25

28 )

24 )

[To manHBIM PHCYHKa HAWUIUTE MJTHHBI HEU3BECTHBIX CTOPOH.

{\ﬂ o
25™m

S/ | 30m
18 kM 30 KM

250 M ‘&/@“_‘/']h

19,2 m
[To maHHBIM puCyHKa HaWguTe He- D © C
M3BECTHBIE JJTMHBI OTPE3KOB U MEpH- =
METP TpATELHH. '
0 i > 45
Aj [ | B
y > z >
[ ’ [ 1
Jnst Toro, 4To0BI YBETUUUTE Y CTOHYH-
BOCTb TAJaTky, €€ 3aKkpenunu xenes- | 26  [lo pucynky Haiiaure 3Hade-
HOW TIPOBOJIOKOH, HA KOHILIE KOTOPOi  HHAX, ), M Z
HAXOANTCS EPEBSHHbIH KOJIBIIIEK, 3a-
KOMaHHbIH B 3emni0. Haianrte Hau- y
MEHBILIEE PACCTOSTHUE MEX Y MallaTKOM .
U KOJIBIIIKOM. u
45,
00
X

> DNBIMH COBEPILIAET NPOTYJIKY TI0 Y4ACTKy MPAMOYTOMLHOMH (OPMBI pasMepamu

50 m x120 M. 3a oany cexyHay oH npoxoauT 1,6 M. OH ABMKETCS TO 1O me-
pPUMETPY, TO 1O guaroHanyu. Ha CKOIbKO MEHbIIIE BPEMEHH, 3aTPATUT DIIBIHH
Ha MEepeMEILEeHNE 3 OJHOTO yIia Mapka A0 APYroro 1o JWaroHalIM, YeM Ha

JBHXKEHHUE MO IEPUMETPY 32 OJHH MEPHO.
lacan nawyan ABWKEHHME HA aBTOMOOMIIE CO CKOPOCTHIO 60 KM/4 B CTOPOHY

JKEIE3HOZOPOAKHOTO BOK3a1a B BOCToUHOM Hanpasienuu B 14.00. Uepes uac,
B HaNpaBJIeHUH HA CEBEP, CO CKOPOCTBIO S0 KM/4 U3 TOH ke TOYKH HAYaIl 1BU-
xenue banmp. Kakoe paccrosnue Oyner mexay Humu B 16.00?

» Uceneposanue. [lpumMuTe 1MHY KaTETOB HA MEPBOM MIare 3a €IUHULLY H

HAAUTe AINHY KaTeTOB TPEYrOJILHUKOB, Jo0aBneHHbIX nocie. He ocBoboxk-
JAsiCh OT MPPALMOHAIBHOCTH, HAHINTE MPABUIO, IO KOTOPOMY TPOHCXOJUT

U3MEHEHHE JJIMHBI KAaTE€TOB B 3aBUCHMOCTH OT rIpem,IllylueI‘O ACTIOJTOXKECHHUS.
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O0o0maromue 3aJanus

S

®

10>

»» BBIUHCITHTE JTMHY HEU3BECTHBIX CTOPOH TPEYTOMbHHKOB, HAHIHTS COOTBET-

cTByomue croponam npocteie [Tudaropossr Tpoiiku. Ykasanue: Haiiaure
001Mil JennTeNb JAHHBIX YUCEN

RS %

» 1) Ecmn @ = 10, To naiigure y u CE.

2) Ecnu x = 8, 1o Haiigute a, b, u y. a \

c,,é

» HaiiauTe AnuHbBl HEM3BECTHBIX CTOPOH TPEYTONBHUKOB.

1) 2) 3) 4)
y X x 12 x 24 /\
’ D ) 13
7 P 3 21 11

Paccrostnue OT LEHTpa OKpPYKHO- 5 Kak MOXHO TPOBEPHTb, UTO
CTH [0 CEpPeIMHbI XOPAbl PaBHO 8§ auaroHanu (uUrypsl B BUAE
cM. [lnuna xopasl paBHa 12 cM. BO3AYLIHOTO 3M€s Ha pHU-
Haiinure paanyc OKpy»KHOCTH. CYHKE MepreHUKYISPHbI?

3
(9
s /IX? oM
» <
N\
36 cMm A

» HaliguTe BBICOTY PaBHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOH 4.

. [lo manHBIM pUCYHKa HaiiiuTe CTOPOHY pomOa. g ({’,,
ol 2
|
Ilo nanHbIM pucyHka Haiiqute epu- | 9 - [lo gaHHBIM PUCYHKA HAMHUTE
METP TpPaIneLuH. anuny AD.
14 Mmm C
10 7,5
16 MM 9 MM A D 45 B

Haiinute nepumerp pomOa, uaroHami KOTOporo paBHel 12 ¢cm u 16 oM.
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3.1. KBaaparHbie ypaBHeHU S
3.2. llnomaau puryp

B sTrom pas3jiejie Bbl HAYUHTECh:

- penrarh KBaJpaTHbIC YPABHEHUS Pa3INYHBIMHU CTIOCOOaMHU;

- IPUMEHATH KBAAPAaTHbIE YPABHEHMS JJIs1 PELLICHUs 3a7a4;

- TI0 KaKuM (hOopMyJIaM HAXOZST TUIOMIAIN TPEYTOMBHHKOB U YeThIPEX-
YTOITBHUKOB;

- IPUMEHATH (hOPMYIIBI TUTOILAACH MPU PEILICHHH 3a71a4;

- HaXOUTh TUTOLIAME CIIOKHBIX (PUTYp, pa3aessis UX Ha IPOCTBIE Te0-
METpUYECKHe (PUTYPBI.

KBagparuble ypaBHEHHUS IIUPOKO MPUMEHSIIOTCS B CTPOUTENBLCTBRE,
(huHaHcax m au3aiHe.

Ha npaxkTuke Taxke, WHUPOKO MPUMEHSIOTCS (JOPMYIIBI ISl BbI-
YHUCJIEHUS TUIOIAEH.

IT0 HHTEpecHO!
Bemuxuit yuénsiit Boctoka ans - Xopesmu B

cBoéMm Tpyae «Kurtab myxracab an-mpxabp u
Ba-I-MyKadana», 4TO B NMEPEBOJE O3HAYAET
«Knura o BOComIHeHNN U MPOTHBOMNOCTAB-
JEHUM» OKA3all pa3IndHble Cnoco0b! pele-
HHS KBAJPATHBIX ypaBHeHuH. OgHUM U3 HUX
ABIsAETCS MeTo nmoabopa. Xope3smu BbIOU-
pajl YuCIo U MOJACTABISI €r0 B ypaBHEHHE
BMecTO HeusBecTHOro. [locne gero, crano-
BUJIOCH TTOHSTHO, SIBISIETCS JIN JAHHOE YHUCIIO
KOPHEM YPaBHEHHSL.

Hampumep,
c+9=47 3x=84
Iycrs ¢ =31 Jlns ucrbiTanus BeIGEpeM
Torna ¢ + 9 =40, qn(ﬂ]o x=7
40+ [7]=47 3x=21

c=31+7,¢=38 21 -[4]=84,x=7-4=28




KBajparnbie ypaBHeHust

o NpSIMOYTOJIBHUK A
Uccaenosanue: B nuszaiine mIMPOKO MPUMEHSIETCS MPAMO-

YTOJILHUKH, OTHOILIEHUE CTOPOH KOTOPBIX COCTABISIIOT 30JI0TYIO 1
nponopumio. Takum 06pasom, eciu OT NPAMOYTONBHUKA OTPe- | npsvofyronsank B
3aTh CaMblii 50/IBIION KBAAPAT, TO OTHOMIEHHE CTOPOH OCTaB- | . _ | 1
IIETOCS MAJICHBKOTO MPSAMOYTONBHHUKA, OylIET PaBHO OTHOLIE- | .
HUIO CTOPOH JAHHOTO MPSMOYTOJIbHHKA. .

% = ﬁ MOXHO Hanucarb x(x 1) = 1. Orciona Hy»XHO HaliTH

KOpeHb x ypaBHeHus x* x=lwunmux’ x 1=0.IlonyyeHHoe ypaBHEHHE 3aBHCH
OT OHOI MEePeMEeHHON M HAaUBBICILIAs CTETEHb ITON MepeMeHHoi paBHa 2. Takoe
yPaBHEHHE HA3bIBACTCS KBAAPATHBIM ypaBHeHHEM. [lns pemrenus 3agad Takoro
THUIIA, MBI TOJDKHBI U3YYUTh PA3ITHYHBIE METOBI PEILICHHs KBAPATHBIX YPABHEHUI"

W3 nponopuun

KBajgparHble ypaBHeHUsI

Vpasuenue Buaa ax’ + bx + ¢ = 0 npu a # 0 Ha3BIBAETCS KBAAPATHLIM YPaBHE-
HHUEM. 371eCh @, b, ¢ - TOCTOSIHHBIE, X - HEU3BECTHASL.

a nepsbiil kKO3(dument, b BTopoii KOAHPUIHEHT, ¢ CBOOOIHDII WiIeH.
Hanpumep, B ypaBuennu 3x> x 7=0, a=3,b= 1l,¢c= 7.

Ecnu xBagpaTHOe ypaBHEHHE ¢ 00X CTOPOH Pa3eTUTE Ha a , TO TIOMY4HM YpaB-
HEHHE X° toxt % = 0. 3nech, 0003HAYNB ;= p, @ = ¢ MOXKHO 3aMUCATh
x* + px + g = 0. Ypasuenne Buga x> + px + g = 0 Ha3BIBAETCS NIPUBEAEHHBIM
KBaZparHbIM ypasHeHuem. Hanpumep, pasmenus ypasHeHue 2x* 6x 8=10
Ha 2, NOTy4YUM PaBHOCHIBHOE €My NMPUBEAEHHOE KBAAPATHOE yPAaBHEHUE

x> 3x 4=0.

Ooyuarwomue 3aganus

1 > BuiGepuTe KBanparHble YPaBHEHHS H I KXKJOTO U3 HUX 3AMALINTE KOI(QOUIHEHTEL.

)3 +4x 5=0 b)%xz 2x 3=0 Ox 4=5
d)x% x+2=0 e)6x’+x=0 ) xX*+5=0
2 > TlpexacraBere ypaBHeHHs B BUaE ax” + bx + ¢ = 0.
Dix 2)x+1)=2x 5>*+1 4)(2x 1= DEx+7)
2)2(x+5)(x—8)=0 5)4(x—1¥+9=0
I (x+3)P+32x+1)2-54=0 6) B3x—2)>—15(2x -2y +12=0
3, 3aMeHHTe KBAAPATHOE YPABHEHUE PABHOCHIIBHBIM NMPUBEAEHHBIM KBAPAT-
~ HBIM yPaBHEHHEM.
a)3x*+6x 12=0 b)2x? 10x+12=0
c)5x 4 1=0 d x*+t6x+3=0 x 3
4 > Ha pucynke mnuomanb 3aKpalieHHOH 4YacTu
paBHa 21 kB. e. 3anuIMTEe KBaAPAaTHOE ypaBHe- ~* ~ Il 2#-x 3x-3
HUE, KOTOPO€ MOMOXKET HAWTH AJIMHBI CTOPOH
NPSMOYTOTBHUKA. : 3
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Henosinble KBaJpaTHbIe YPaBHEHUS!

HUccaenosanue. Ha ypoke dusuxu 61 nposenen onbIT 110 ()
W3YUYESHUIO JBIKEHUS MsTYa TI0 HAKJIOHHOM TIIOCKOCTH, Kak [
MOKA3aHO Ha pUCyHKe. BICOTY, Ha KOTOPOIT HAXOAUTCS MY
B MO00H MOMEHT ¢ BpeMEHH, MOKHO HAlTH 1O (hopmyie
h= 49¢£+4.

a) Uccnenyiite obume u paznuunsie ocobennoctu ¢op-
MYIIBI, OTTUCHIBAIOLLEH ABIKEHNE JAHHOTO BUA M KBAaPaT-
HOTO ypaBHeHuss ax’+ bx + ¢ =0.

b) Jlns HaxoxaeHUsI BpeMEHH, 33 KOTOPOE M4 KOCHETCs 3eMiu, mpuMute 7 =0 u
pemnte ypasuenune 4,97 + 4 = 0. [logymaiite, kakas Bennunna Gonee peanbHa, B
JaHHOH (hopMyne, BMECTO uncia 4.

HenoJiHb1e KBa/IpaTHbI€¢ YPaAaBHCHUSA

Ecnu B kBagpaTHOM ypaBHeHHH ax’ + bx + ¢ = 0, XoTst ObI 0nquH U3 K03 (huuu-
€HTOB b W ¢ PaBeH HYIIO, TO TAKOE YPABHEHUE HA3BIBAETCS HETIOIHBIM KB/ -
pPaTHBIM YPaBHEHHEM.

Vpasueuus, ax*=0 (b=c=0), ax*+bx=0 (c=0,b#0),
ax*+¢=0 (b=0,c+# 0) ABISAIOTCA HEMOIHBIMHU KBAJAPATHHIMH YPABHEHUSIMHU.
1) Pemienne ypaBuenuii Buaa ax’ = 0. Pasnenus 00e 4acTu ypaBHEeHUs Ha
yucno a # 0 , monyuum ypasuenne x>= 0. Ero kopusimu sisieTcs x; = x2 = 0.
Ipumep 1. Pa3nenum obe wactu ypaBuenusi 3x>=0na 3: x*=0,x; =x2=0.
2) Pemrenune ypaBHeHuii Buaa ax?+ bx = 0. [lns pemeHus: Takux ypaBHEHH
NPUMEHSIOT BBIHECEHHE 00LIeTr0 MHOKHUTENS 33 CKOOKy: x * (ax+ b) =0.
[TpousBeneHue paBHO HYIIO, €CITM XOTs Obl OUH U3 MHOKUTENEH PaBeH HYIIO,
T.e. x =0 wm ax + b= 0. Orciona cneayer, uto ypaBHeHue ax’+ hx = () umeer
JIBa KOPHSI, OMH U3 KOTOPBIX Beeraa paseH «0»: x1 =0, x2= o

[pumep 2. [lns peuienus ypaBuenun 2x*>  5x = () Haqo JIEBYIO 4aCTh ypaBHe-
HUS Pa3inoXkuTh HAa MHOKHUTEMU: X (2x 5)=0 x1=0; 2x 5=0; x2=2,5
3) Peutenne ypasHenuii Buaa ax’+ ¢ = 0.

3anumiem ypasuenue ax*+c¢=0 BBuge ax’= ¢, x*= %
Ecnu @ n ¢ UMEI0T OJMHAKOBBIE 3HAKU, TO JE€HCTBUTEIBHBIX KOPHEH HET (1o-
yemy?). Eciin @ 1 ¢ UMEIOT pa3Hble 3HaKH, TO ypaBHEHHUE UMEET JABa KOPHSI:

N % uox \ %
Ipumep 3. Pemnm ypasuenue 4x> 8 =0.

4x* 8, ¥ 2, x=x\2, xi=V2, 2 =—\2

OO0yuaomme 3a1aHus
5, Pemnre ypaBuenue.

1) 22=0; 2) ¥-16=0 3) 22= 50  4)82=2¢
52 3=0; 6) 222 + x =0; 7)6x2 =x 8) 3x = 242
6 > Pemmre ypaBuenwue. ,
a)dx2=8 b) 2X —4=5 )7 —10=18

d6x+3x=32 x  e)3x 18=22+7  HP=22+2
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HemnoJsinble KBaJipaTHbIe YPABHEHUS

7y
:

&)

1 4",‘:; >

> Ot kBajgpara OTpe3anH MOI0CYy MUPHHOI 2 CM TaK, 4TO ILIO-
I11a7b MOJ0CH! OKa3alach B 2 pa3a MEHbILE UIOIATN OCTAB- _/<

Haiinure Takue 3Ha4eHUs &, IPU KOTOPOM JAHHOE YPABHEHHE CTAHET HEMOI-
HBIM KBAJPaTHLIM yPaBHEHHEM. 3AUIINTE YPAaBHEHUE MPH COOTBETCTRYIO-
LUX 3HAYEHHSIX kK ¥ PELINTe €ro.

a)2x*+(k 2x (k+6)=0 b)2x* (k+1)x 15+k=0

1) KBagpar kakoro HaTypajibHOTO YHCIA, PABEH €r0 YTPOESHHOMY MPOHU3BeE-
JeHnI0?

2) HaiianTe nepuMeTp NpsiMOyTOIBHHKA, I10Laas kotoporo 100 M2, a nnuna
B 4 pa3a 60bILE IUPHHBI .

3) Uemy paBeH paauyc Kpyra IUIOM@ab KOTOporo pasua 16m cm?* ?

» Pemmre ypaBHeHue.

) 2 1, £+l _yq b 2 1, 245 _1
3 2 2 6 2

2
c) X +2x= 2 ton 9) (x L)(x+i)=§
6 3 3 9

Hpmc.rlannble 3aJaHus

meics yactu. Haliaute cropony kBagpara. 2]

%, Sammmure ypaBHeHue Buaa x> + ¢ = () Tak, 4T00bI OHO: @) MMEJIO BA Pa3IMYHbIX

KOpHsL; b) MMENOo Ba paBHBIX KOPHS; C) HE UMENO ACHCTBUTEIbHBIXKOPHEH.

[Noxaxkute, uto ypaBHeHUs x> =4 U |x| = 2 UMEIOT OAUHAKOBBIE KOPHH.

» CaoBHMK XO4eT NMpeBpaTuTh KiyMOy KBagpaTHOM (POPMBI CO CTO-

poHoii 7 M, B kiryMOy kpyrinoi opmsr. [Ipu 3ToM mnomass qomKHa
OCTaTbCS HEM3MEHHOM.

1) Uemy npuOmm3uTenbHO paBeH paanyc HOBOH KiyMObI? ‘
2) 3anuumuMre 3aBUCHMOCTD MEX/y CTOPOHOM KBaapara U paguy coMm o
Kpyra OIMHAKOBOI Mioniaau B o01eM BUe.
1o dhopmyne h=—4,9¢ + ho MOXHO HaiiTH pac-
crostHue (M) MEXIy TeloM, CBOOOIHO Maaaio-
mIEM C BBICOTHI, U 3eMIEN uepe3 ! CeKyHA
(conpoTHUBIEHHE BO3AyXa MPU 3TOM HE YUUTHI-
BaeTCs). 3AeCh /g - BEICOTA, C KOTOPOH TENO Ha-
4ano nageHue. Temo JOCTUTaeT MOBEPXHOCTH
3emmm nipu £ = 0.

Ha pucynke n3o0paxkeHo nagenue tena, opo-
LIEHHOTO TOPU30HTAIBHO C BBICOTBI 60 M.
Torma Bpems, 3a KOTOpoe Teno ymaaéT Ha
3eMJII0, MOYKHO HAWTH, permB ypasHenue —4,9/2+ 60 = 0.

Haiignte npubnusuTenbHO Bpems, MaJeHUs Teaa ¢ BHICOTHL a) 120 wm;
b) 250 m? BepHo nu BeicKa3biBaHue «/lanHas 3ama4a UMEET OJHO MOIOKH-
TENBHOE ¥ OJHO OTPHLIATENILHOE PeIeHHE»?
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Pemienue KBa/JIPpaTHOIr0 YPaBHCHHA METOAOM PA3JI0KCHHUA HA MHOKHTEC/IH

Pemenne YPABHCHHS xX*+bx+c=0 METOAOM PA3/I0KCHHS HA MHOKHTC/IH

Jlisi pa3nokeHust J€BOM 4acTH ypaBHeHus x° + bx + ¢ = (0 Ha MHOXKHTENH
HAJ0 HAWTH IBA YUCIIA M U 1 (€CIIU 3TO BO3MOXKHO), YTOOBI X TPOU3BEACHHE
OBLIO paBHO ¢, a cymma b. Ecnu ¢ u b SBASIOTCS LENBIME YUCIAMHU, TO M U
n - TaKKe uenble yncna. B atom ciyyae, ecmm x2 + bx +c¢= (x + m) (x + n),
TO 3aJaAHHON ypaBHEHHE MOXKHO 3amucarh B Buae : (x + m) (x + n) =0
[pumep 1. >0, ¢>0.B ypaBuennn x> +6x+8=0, b=6,c=8, Tak kak bu ¢
MONIOKUTENTBHBIE YHCTIA, TO HAZI0 HANTH /1B TIONOKHUTENBHBIX YUCTIA, YTOOBI X IPO-
u3BeeHre ObUIO paBHO 8, a -paeHa 6. Dro uncna 2 u4.

3nast, uro X* +6x+8=(x+2)(x +4), TO ypaBHEHHE MuoxuTemn Cymma

MOYKHO 3arucarh B Buze (x +2)(x +4)=0. amcna 8 HHomrenen

OTcrona HaxoauM X1 =— 2, xo=— 4. lug8 9

pumep 2. b <0, ¢ > 0. Tak kak B ypaBHEHUN 2u4 6

X 9x+18=0,b OTPHUATENBHOE YHCTO, A CTIO-  Myguyrren —

TIOKUTEITBHOE, TO HAJI0 HAWTH /1BA OTPULIATENIHHBIX ancia 18 MHOKHTEJIeH

yncna, YTo0bI MX pou3BeaeHIe ObUTo paBHO 18, a 2u 9 11

cymma Obuia paBHa —9. 3uas, yto x> 9x + 18 = 3u 6 9

=(x 3)(x 6),To ypaBHEHHE MOKHO 3aIHICaTh

Tak (x 3)(x 6)=0. MuoxuTenn Cymma

Ortcrona HaxoouM Xx1=3, x2= 6. uncia 14 MHOXHTeNIeH

Mpumep 3.5>0,¢<0. ¥*+5x—14=0 2u—7 -5

X¥+5x—-14=x 2)x+7Nux 2)x+7)=0 247 5

Kopnu ypaBuenust x1=2, x2=-7. MHOXUTENH Cywva
yucna 21 MHOMKHTENeH

Mpumep 4. b<0,c<0, x> 4x 21=0 — 2

¥ 4x-21=(x NHx+3)uk 7)x+3)=0 1

K _ _ 7u 3 4

OPHHU YpaBHEHHUSA X1= "7, X2 =—3.

Ooyuaommue 3aganus

1 Pemmre xBagpaTHbIe yPABHEHUS, METOAOM Pa3IOKEHUS HA MHOKHTEIH.

1) x* = 64 S)N—4x+3=0 92 —3x+2=0
2)x2-100= 0 6) x>+ 2x—3=0 10) 2+ 6x=0
3)x2—9x=0 7)x2—3x—10=0 11) 22+ 18x =81
4)4x2-25=0 8)X2—6x+5=0 12)x2+3x=18

2, M1 ¥ m2 KOPHU KBAJPATHOTO yPaBHEHH, JIEBAs 4aCTh KOTOPOTO PasiokeHa
" HA MHOXKUTENH Kak (X — my) (x — m2) = (. 3anuuImTe KBAAPaTHOE YPAaBHEHUE
M0 3a]JaHHBIM KOPHSIM.
1)1u-3 2)—28P[—2 5 3)3u-3
52 n 3 6)?1/1 3 7) n B3 8)9m
Mpumep. 1) 1u-3; (x—1)(x+3)=0;x*+3x x 3=0;x*+2x 3=0
3, 3anmummTe BMECTO k Takue 4MCna, YTOOB! ypaBHEHHE MOKHO OBLIO PEIIMTh

METOAOM PA3TOXKECHUS HA MHOXHUTCIIH.
x> +hkx+24=0 D) x*+hkx+12=0

4)-5u2
— U

N2 +hkx+27=0
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Pemenue ypaBHelmii BH/1a METOAO0M Pa3J/IOKCHHUHA HA MHOKHTEC/IH

4 > Pemnte ypaBHEeHUS METOOM PA3IIOKEHHS HA MHOXKHUTEIH.

12)

X+3x+2=0 2-3z-4=0 m*—5m—14=0
X+5x+6=0 xX*—13x+12=0 X+x-20=0
X2+ 7x+10=0 r—11r+18=0 x*?—3x-40=0
x>+ 10x+16=0 x2—10x+24=0 A2+2c—-63=0
V+ 13y +36=0 n*—12n+27=0 xX2+10x—-75=0
x2+22x+40=0 x2—13x+36=0 £—Tt—44=0

, 1) BanumuTe momaas KENTOM YaCTH HA PUCY HKE. 3
2) 3anuumTe TUIONIA b BCETO PUCYHKA, B BUE BhIpaXKe- 3 1, 3
HUS1, PA3I0KEHHOTO HA MHOXKUTEITH. b
v o 3
3) BanumuTe IONIAAL 3€NEHON YaCTH HA PUCYHKE, B ]

pamku. Hapucyiite COOTBETCTBYIONIMIA PUCYHOK. EBEEEET 1
W, Hsns Taup, mo kpasm caaa, pazMepsl KOTOporo 4 M X 6 M *
nocagwil LBEThl. TeM caMblM OH YBEIHYUI IUIONIAJIb :
ydacTKa, Ha BEIMYMHY paBHYIO Tuiomaau caaa. Haiinure 4m | x
HIMPUHYLBETHUKA. X k% Kk

> ®apuaa, Dnmemup u CoHa 3anucany KBAAPATHBIE YPABHEHUS 3HASA, YTO €T0

KOpHM paBHBI — 7 1 5. KTO U3 HUX BBIMTOIHII 3aJaHUE BEPHO?

®dapuga DnpmMup Cona
(x+7x—-5=0 (x=7x+5)=0 (x—=7(x-5)=0
xX2+2x—-35=0 xX2-2x-35=0 xX2—12x+35=0

> KopHu Kakux ypaBHEHHIl HE SBISIOTCS LEIBIMU YUCIaMu?

a)x?—3x—18=0
dx¥*+x-12=0

b)n2—3n+9=0
e) X+ 2x—13=0

)PP +2r—63=0
f)x+8x+15=0

%, Inomans npsmoyromsHuka paBHa 28 M2, Kakue 1enbie 4uciaa MOTYT SB-

JSITHCSL CTOPOHAMH (B METPax) 3TOT0 MPSMOYTOJIbHHUKA?

> Pemmre YPaBHEHUS, PA3JIOXKUB JIEBBIC YaCTH HA MHOXHUTEIIH, UCTIOJIb3Ys1 CbOp-

MYJIbI COKPAILEHHOTO YMHOKEHHUS.
1) 0,25 -0,16=0
3) 3600z—4900 =0

[Ipuknaanbie 3aga4u

2) (x+3)P+3(x+3)—54=0
4) (x—2p—15(x—2)+56=0

BHUAC BBIPAXKCHUA, PA3JTIOKECHHOTO HA MHOXKHTCIIH.

> Pa3meps! nexoparuBHOI aepeBsHHOI nanemu 24 ¢cm x 16 cm. Ilo kpasm na-

HEJIH TIPUKJIeeHA AePeBIHHAs paMKa, momansio 276 ey Haiigure mupuny

1) Kak npu pasnoxkeHun Tpéxwiena x> + bx + ¢ Ha MHOKHTENN YUUTBIBAETCS
3HaK ko3 Puimenta ¢? O600muTe, MOK0OPaB COOTBETCTBY IOLINE TPHMEPHI.
2) [pu kakom 3HauYeHHH b KOpHH ypaBHeHus x> + bx + 7 = () sBustioTCs Lie-
JIBIMH YUCIaMu?
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Penrenue KBa/IPAaTHOI0 YPABHEHHSA METOA0M PaA3I0KCHUA HA MHOKHTEJIH

Pewmienue ypasuenuii Buaa ax? + bx + ¢ = 0 meToaom pa3ioKeHHs HA MHOKHTEIH

Jlnsi pasnoxeHust I€BOil 4acT ypaBHeHus ax? + bx + ¢ = 0 Ha MHOXUTEIH, HAZIO

HAWTH Ba YMCIa , YTOObI MX MPOU3BeAeHHE ObUIO paBHO ac, a cymma b. Toraa 3a-
n

JIAHHOE YpaBHEHHE MOXKHO PEIIUTH 3aMKMCaB €ro B BUAE (ax + m) (x + 7) =0

) 2 —
[Ipumep 1. 3anuem ypasenue 2x° + 6x + 4 =08 Buge . Cyrva

22+ 6x+4=2x2+mx+nx+4 uncna 8 | muoxcrrenei
Yucna m u n Takue , uto mn = ac, m + n = b. Torna 1u8 9
mn=24=8 m+n=6u2x*+mx+nx+4= 2ud 6

=20+ +4x+4=(22+2x) + (dx+4)=2x(x+ 1) +
+4x+1)=x+1)(2x+4), 2x +4(x+1)=0
2x+4=0,x1=-2;x+1=0, 2 =—1.

[Ipumep 2. Peumm ypaBuenune 4x2 — 13x + 10=0. Buéma=4,b=-13,¢c =10,
torma ac = 4-10 =40, b= 13, a 3Haunt 00a uncna m u n oTpuLarenbusie. Haii-
€M OBa LENIbIX OTPULIATENbHBIX YHCIIa, TPOU3BEACHUE KOTOPBIX paBHO 40, a
cymMma paBHa —13. D10 uncna —5 u 8.

MHoxuTEH Cymma
42— 13x+10=4x>-5x -8 +10= uncna40 | muoxwrenei
= x(4x —5) = 2(4x — 5) = (4x - 5)(x - 2) —4u-10 | 14
(4x—-5)(x-2)=0, 5 u-8 13
4x-5=0,x1=125,x-2=0,x2=2
[pumep 3. B tpéxunene 4x* — Sx + 4 mn = 16, N T Cywva
m+ n=-5. CoCTaBUM CIIHCOK LIEJIbIX OTPULIATEIIb- ————r~ | MHOKHTENe
HBIX MHOXKHTEIEH yncia 16. Kak BUIHO LEIbIX 4u 4 0
qucel, KOTOPBIE YAOBIETBOPSIOT YCIOBUIO mn = 16, ou 8 10
m+ n=-5He CymecTByeT. DTO TOBOPUT O TOM, 4TO lu 16 17
JAHHBIN TPEXUIIEH HEBO3MOKHO PA3JI0KUTh Ha MHO-
JKUTEITH.

OO0yuaomme 3aganus
13 > Haueprute B TeTpaau Tabnuily U 3amOaHUTE €€.

MuoxuTe H
HOTO ax*+mx+nx+c¢ ax*+bx+c m+n=5b mn=ac

Tpéx‘l;l(‘"ﬂ
x+1)(x+4) |2x*+8x+x+4| 2x>+9x+4 | 8+1=9 | 8 1=28

Gt D2x—4)
2x— D@x + 1)
Gx+ D(x +5)

@x _3)(2x 1)
14> Peunre ypaBHEHHE METOIOM PA3JIOKEHHSI HA MHOXHTEIH.
1)6x2+5x—1=0 4)4x*—8x+3=0 7)4x>*+8x+3=0
2)2x2—5x—-3=0 5) 42— Tx—11=0 8) 22+ 5x—3=0
322 -Tx+5=0 6)3x>—13x-30=0 93— 1lx+8=0
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Pemenne KBAa/IPATHOI0 YPABHCHHUA METOAOM Pa3jIO/KeHUA HA MHOKHTECIH

15 PemmTe, ecnm 370 BO3MOXKHO, CIEAYIOIIHE KBAAPATHLIE yPAaBHEHUs, Pa3iIo-
)KMB JIEBYIO YaCTh HA MHOKHUTEITH TIPH MOMOLIN LIEIbIX YUCEI, a €CJIN ITO He-
BO3MOJKHO MTOCTABBLTE 3HAK *.

4 +7x+14=0 2*-3x-9=0 3x*-8x+11=0
22+ 7x+6=0 5x2+3x+4=0 4x2+22x+10=0
42 —12x+5=0 3x2—2x—8=0 -8 +15=0

[Ipuxknagubie 3a5a4u

16> Osenenéuublii yuactok pasme- | 17 Jlusaiiep XoueT mo KpasM OKHa
pamu 300 m x 800 M HaAmeueHO BHJa medeke caenaTh paMKy M3
yBemuuuTh B 1,5 pa3sa, kak noka- npocroro crekna. Haiigure mm-
3aHO Ha pucyHke. Onpeaenure PHHY PAMKH, €CITU Pa3Mepbl OKHA
pa3Mepsl Oyayniero y4acTka. mebeke 2 M U 4 M, TUIOMIAAb

paMKH U3 IPOCTOrO CTEKIa 7M>.

4+ 2

2+2x

18 » Haiigure nepumMeTp NpsAMOYTONBHUKA, IUIOAAb KOTOPOro paBHa 319 cm?,
€CJIM U3BECTHO, YTO IIMPHHA NPAMOYTOIbHUKA HA |8 CM MEHBIIIE JIINHBL.

19 Haiigute 3HauYeHNEe TIEPEMEHHOM X MO JAHHBIM PUCYHKA.

[Tnomas: = [Tnomans: >I<
|
64 KB. e G 36 kB. ef. R

x+7 x+3

20 > Hauns Berumna y30psl Ha TKanu pasMepbl koTopoii 40 cm x 48 cm. [lns oxau-
TOBKH OHA KyITIJIa B MATA3UHE JIEHTY, ILUIOLIa/1s KOTopoii paBHa 180 cm?. Haii-
JUTE [WUPUHY JTEHTEL.

21> JpeBHsisi kuTaiickas 3axayda. Jlna u3MepeHus ABEPU MCMOIb3YIOT HAJKY,
JUIMHA KOTOPOi Hen3BecTHa. Jlnuna nanku Oonbire mmpunel aepu Ha 4 ch’ih
u Oonbure BeicoThl Ha 2 ch’ih. [lnaronans aBepu paBHa anuue nanku. Haii-
gute pasmepst asepu. [lpumeuanne: 1ch’ith npubnusurensuo 30 cm u 10
CHX NOp ucnonb3yercs B Kurae B kauecTBe MEpBbI ATHHBI.

X 30mMm

22> Bonpoc orkpsitoro tuna. CocrasbTe 3a1a4y M0 pu- 2T0 u
CYHKY U pEILInTe €. Y
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Penrenue KBa/IPAaTHOI0 YPABHEHHSA METOA0OM PaA3I0KCHUA HA MHOKHTEIH

IMpakTnueckas padora. Pasnokenne Ha MHOXHUTENIH TPH TOMOIIM anredpanye-
CKHUX KapT.

W3 usernoit Oymarm moarorosbre anreOpandeckue ,

KapThl KaK MIOKA3aHO HAa PUCYHKE. I o 1
[Ipumep 1. Pemrnm ypasuenue x* +4x + 3 = 0 meTozom

Pa3NIOKEHUsT HA MHOKHUTENU. [{11s1 3TOro, mpu nomMomu |
anre0panyecKuX KapT, pasiokuM TpEXWieH x> + 4x +3 [
HAa MHOJKHTEITH. [

1. Cragana pasmMecTum KapTy x2. 3aTeM, pa3nokuM B
(hopme NPAMOYTOTbHHUKA KAapThl ¢ eAMHULIAMU. B 3TOM
Cllydae, TaK KaK YUCIO 3 SBIAETCS MPOCTBHIM YHCIIOM,

€ro MOJKHO TIPEACTABHTh €AMHCTBEHHBIM 00pa3oM B
BUJE NpsAMoyronbHuKa (1 x 3).

2. Tenepb 1OCTPOUM MPSMOYTOIBHUK TPU OMOIIU KapT

¢ x-om. lllupuna npsimoyronsHuka Oyaer pasHa (x+1), a
amuna (x +3). Torna x> +4x +3 = (x+ 3)(x + 1). Sanumem
ypaBuenue B Buze (x + 3)(x + 1) =0. Orcioga, x + 3 =0, =
x1= 3x+1=0,x0= 1

Mpumep 2. 2x*+5x+3=0

AnHanorudHbsM 00pa3oM MOKHO Pa3I0KUTh HA MHOXKH-
Temu TpéxwieH 2x* + Sx + 3.

2x2 +5x +3 = (2x + 3)(x+1)

(2x+3)(x+1) =0,

2x+3=0, xi=-1,5;x+1=0,x,=—1

Mpumep 3. x> 3x+2=0

Kak mokaszano ua pucynke x> 3x+2=(x I)(x 2).
(x Dx 2)=0

x 1=0,x1 Lix 2=0,x2 2

2*3: - Ha ocHose l'IpI’IBCI[éHHBIX BBIILIC IPUMEPOB PEUINTE YPABHEHUE METOAOM pas3-
JIOXKCHUSA HA MHOXHTECIIH.

a)x*+4x+3=0 by 4 5=0 c)x*+5x+4=0
d) x* 2x+1=0 e)x* 2x 8=0 Hx2+7x+10=0
24> Jna cneayomux NpuMepoB HAUYEPTUTE MOAETb ILI0- X 111
Hagu M 3aMUIInTe COOTBETCTBYIONIMH KBAAPATHBIA
TPEXUIICH.
Mpumep. (x +3)(x +2)=x*+5x+6 |
1) (x+2)(x+6) 3) (x+4)x+3) 1
2)(x+1)(x+4) 4) (2x+ I)(x+3)

25 > Ilpn nomomm anredpandecKkux KapT NOCTPOITE MPSIMOYTOIbHUK, COOTBET-
CTBYIOLLMH ypaBHEeHHIO. PelTe ypapHeHHe, Pa3loKHB JIEBYIO 4aCTh HA MHO-
JKUTEIH.

D2x*+7x+3=0 2)2x*+5x+2=0 3)3x+4x+1=0
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Penienue KBa/IPaTHOI0 YPABHEHHSA METOJA0M BBIICJICHUA MMOJIHOT0 KBa/para

UccaenoBanne. Pucynok n3 anredpandeckux xkaprt
COOTBETCTBYET BBIPAXKEHHIO X? + 6x

1. KapTsl ¢ x pa3nenute Ha IBe 4acTH U pacro-
JIOXKHTE, KAK YKAa3aHO HA PHUCYHKE.

2. UtoOB!I JOMTOTHUTH MOZIETH A0 KBaApara, mo-
TpeOyeTcst 3X3 eIMHIYHBIC KAPTHI.

3. JlocTpoeHHOMY KBajpary COOTBETCTBYET
Tpéxunen x* + 6x + 9 = (x + 3)*.

4. [lpuaymaiiTe aHaTOTMYHBIA IPUMEP.

5. EcTb 1 CBSI3b MEXKAY JOMOTHUTEIBHBIMU €IMHUIHBIMU KapTaMu U KOA(-
¢urentom h? OnpenenuTe 3Ty 3aBUCUMOCTD.

MeToa BbIIe/IeHHS MOJTHOTO KBaJpaTta

Jlisi BBIAETIEHUS TTOTHOTO KBaIpara U3 AByXulieHa x> + bx ero HaJ0 JOMOIHUTE

b \2 2 2
erom (—) ' X+ bx+ (i) (x + L)
2 2 2
DT0 NPaBWIO OAMHAKOBO KAK JJIsl TIOJIOKUTENBHBIX, TAK U JJIsi OTPULIATENBHBIX b.

[pumep 1. amumem ypasuenue x> S5x 6 =0 B Buge x> — 5x 6. C obeux

CTOPOH JOTIOJTHUM JaHHOE YPaBHEHUE (%)2; X2 —S5x+ (%)2 6+ (%)2

[pumep 2. JInst pewennst ypauenusi x> + 2x 3 = 0 metogom
BBIJICICHUS IOJTHOTO KBApaTa, CHAa4Yasa 3alHileM ero B BUAS
x2+ 2x 3. Jlns Toro, 4T00BI BEIPAYXKEHUE CIIEBA COOTBETCTBO-
BAJIO MOJIENTU TUTOILIAIH KBA/IPATa, HE XBATAET BCErO OJIHOM eI1-
HUYHOH anre0pandeckoil KapThl. 3HAUUT, ¢ KaXKA0H CTOPOHBI
cnenyet nodasuth 1. Torma BelpaskeHHe clieBa MOKHO MPEACTABUTH B BUE
KBaJpaTa AByXWIeHA TaK

X+2x+1=3+1 (x+1)P=4

Orciona, x+1=2, xi=1; x+1= 2, x2= 3

x+1

Ooyuamwuiue 3a1aHusl

1 > B 3akpameHHsle KBAJAPAThl BIUIINTE TAKUE YUCIIA, YTOOBI BEIPAKEHUS MOKHO
OBLIO npeacTaBuTb B BUAC KBajgpaTa TpéX‘IJ’[CHa. Pemrenne NnpeacTaBbTC B
BUE MOZAENEH TUIOIAaN KBaapaTa.

2+ 8x+ [ 2 +4x+ [l 2+ 10x + [
X2 12.x+- X2 x+. x2+3x+.

2 Pemmte KBaaApaTHOE ypaBHEHHE METOAOM BbI/IEJEHHUS TTOTHOTO KBAIPATa.

a)x? 2x 8 b)x2—4x =21 )X +6x =16
d)x*+2x 3=0 e)x*+6x 7=0 Hx*+3x 10=0
h) x2-20x+36=0 i) x> 3x 4 )X ox 12
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Pemenne KBa/IpaTHOI0O YPaBHEHHUSA METOAOM BbI/ICJICHHH MMOJIHOTO KBajJapara

Ucropuueckas cupaska. «Oten anreOps anb - Xope3mu, poausimiics B 780
rogy B Y30ekucrane, sxupmnii B barnane, Ob11 TypenKUM MaTeMaTUKOM, KOTOPBIi
CHCTEMATH3MPOBAI BCE 3HAHUSA 110 anredpe.

Perienye KBaaparHbIX ypaBHEHHI METOZOM BBIIEIEHHS TOTHOTO
KBa/Ipara BIEPBbIE ObLIO NPEIMKEHO b - Xope3mu. Ero ums,
3ByuaBIee Ha mammHcKoM Kak “Alkhorizmi”, Ha ¢paniry3ckom -
“Algorithme”, Ha aHmIHICKOM - “Augrim”, Jano Ha3BaHHE Tep-
MUHY «AJITOPUTM», KOTOPBII IIMPOKO UCMONL3YETCSl B HACTOSI-
11iee BpeMs BO Beex si3bIkax. (11oBo «AnreGpay B3TO U3 €10 TpyZAa
“Al-jabr w’al mugabala®. Anb - Xope3mu BriepBble B Marema-
THKE MCIIONb30BAN LU(PY «HYIbY», 8 TAKKE CHCTEMATH3UPOBAIT
BC€, HA TOT MOMEHT U3BECTHBIE, 3HAHMS 110 aNredpe ¢ HayuyHOU 1
METOIMHYECKOH TOUKH 3peHus. Ha pucynke uzoOpaxena mMapka,
KOTOpas BhlmyIieHa B uecTb 1200 100unest ya€Horo.

JleBy1o uacth ypaBHeHus x> + 10x = 39 anb - Xope3Mu NpHBEN K TIOJTHOMY

KBajpary cienytomum obpasom. C 06eux cTopoH ypaBHe- ” 5
uust o go6aswi (10/2)% u nosyuwn creayiouee:

X+10x+25=39+25 (x+5P=64 x+5=+8 x| » 5x | x
x1=3,x2= 13. B kauecTBe oTBeTa allb - XOpe3MH BbIOpail

X =3, HE TIPUHSAB [IPU TOM BO BHUMaHUE KopeHb -13. CBoE 5| 5y 25 i5

pEILLIEHHE OH TAaKXKe MPOMJLUTIOCTPHPOBAI FeOMETPHUECKH
KaK MOKa3aHO Ha PUCYHKE.

3 > [ocrpoiiTe Momenu a0 KBagparta. 3anMIIMTE BBIPAKEHMs, AMs ILIOIIAA
KBAJPaTa U €r0 CTOPOHBIL.

1)

x 5

4 > Pasnenute neByio u nmpaBylo YacTh YPABHEHUS HA MEPBbIH KOd(YHULMEHT 1
peLINTE ypaBHEHHE METOAOM BbIAEIEHUE MOJHOTO KBaApaTa.

a) 3x2 —2x=1 b) 2x2 —8x+ 8 =32 ¢)2x* +5x+3=0
d ¥ 6x 8=0 e)02x2—12x+1,8=5 t)%x? X+%=0
[pumep. 2x*— 8x — 24 = 0. 3anuuem ypasHeHue kak 2x>— 8x = 24 u pasne-
1M 00e yacTH ypasHenws Ha 2. x> — 4x = 12;  x*—4x+ (g—)2 =(%)2 +12
X2 —4x+4=16; (x-2)P =16, x—2=%4; x1=6, x2= -2

>» CymMa, KOTOPYIO NOMYYMT BKIATUUK uepe3 2 1ofa 1nof » % roJ0BbIX, BHIMHC-

)

r
nsercs no opmyne A = P(1+ 100 )z, rae P — nepBoHauanbHbIH B3HOC B OaHK.
Ora opmyna HasbBaeTcs (GOPMYIOH CIOKXHOrO npoueHTa. Ecnu Bkiag 3a 1sa
roza Beipoc ¢ 800 manat 1o 882 maHaTa, TO KakoBa MPOLIEHTHAs CTaBKa 3a rof’?
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Pemienne KBajipaTrHoro ypapHeHus rpapuueckumM MeTo10M

I'papuuecknii meron

3ammieM ypaBHeHue x>+ px + ¢ = 0 B Buge x*= — px — ¢. Toraa pelieHuem ypas-
HeHHs1 Oy1y T aOCIMCCHI TOUeK NepecedeHust apabonbl y=x> U NPSMOH y= —px—q.
ITpu yTOM IpsiMast MOXKET IIepeceKarbest ¢ mapaboloi (Toraa ypaBHeHHE UMEeT J(Ba
PasIHYHbIX KOPHS ), MOXKET KacaThCsl apabolbl (B 9TOM Cilydae ypaBHEHHE YHOB-
JIETBOPSETCS TP JMHCTBEHHOM 3HAY€HHH HEH3BECTHOTO) MIIH MOXKET BOOOILE He
UMETh 00X TOYeK C I1apaboIIol (Toraa ypaBHEHHE He HMeeT JeHCTBUTEIbHbIX-
KOpHeii).

IIpumep 1. Mpumep 2. x> 2x+1=0 Tlpumep 3.
X+2x 3=0 ¥=2 1 X x+3=0
2 3 2 Jns moctpoenus mpamoit.  x?=x 3
x |0 |22 ]+3 y =2x 1 coctaBum Tab- X |0]3
y=x10|1[4]9 Jmiy y=x 3| 3lo
X j0]1 - jopi
y=3' 2x |3 ]1 y=2c 1
: y
A b gy=¥
9 y=x2 8
! 71
7t g'
61 1
514 y=2x-1 N
: 3 -
321 0123 3210123 T 1/ y=x-3
! kL
I'padpuxu mepecexarorcs B I'paduku He wuMEOT

AByX TouKax. AOcuucchl AGcipcca TOYKM KACaHHS  TOYEK MEepecedeHus. ITo
TOYEK MEPEeCeyeHust PaBHbI MPAMOIi U Mapaboibl paBHa 1. roBopuT 0 TOM, 4TO JaH-
—3u 1. Ilpu npoBepke ybex- YpaBHEHHE yIOBICTBOPACTCS Hoe ypaBHEHHE He
JaeMcsi, 9To 00e TOYKH SIB- Npu CIUHCTBCHHOM 3HA4Y€- yMeeT JCHCTBUTEIBHBIX
JISTFOTCSI KOPHSIMU YPaBHEHHS. HUHM HEH3BECTHOTIO: X = 1. KOpHeii.
O6e yacTi KBaapaTHOTO ypaBHEeHUs ax’+ bx + ¢ = () MOKHO npeoOpa3oBarh
B NpUBEAEHHOE KBAJpPAaTHOE ypaBHEHHE, pa3aenus ero Ha a # 0, koTopoe
3aTeM ynoOHO pelmTh 1o crnocody, npeacTaBIeHHOMY Bbiie. OObIYHO Tpa-
(huyecKuM crocoOOM HAXOIATCS MPUOIMKEHHBIC 3HAYEHUST KOPHEH.
Ooyuamwuue 3a1aHusl
. Mcnons3ys rpadude ckiii METO PeIIeHUs, ONPEIEIUTE, UMEET JI YPABHEHHUE
kopHH. Ecu KOpHU CyIIECTBY 10T, TO HAMANTE UX TOYHOE WIH TIPUOITU3UTEb-
HOE 3HAUYCHHE.
ayx? 6 «x c)x? x+4=0 Db)x? 4x+4=0 d)x* 2x 6=0

> Pemnte ypaBHeHHE rpadueCcKH.

)

a)x? 3x=0 b)x*? 2=0 c)x?+4x=0 d)x?+4=0
» JlaHHBIE ypaBHEHHS CHaUaIa peodpasyiiTe B MPUBEAEHHEIE, a 3aTEM PEIIUTE
rpapuueckn.  a)2x* 2x 4=0 b) 2¥%+4x+6=0 c¢) X*+5x=4
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Pemienne KBaJApaTHOro ypasHeHusl rpa)u4ecKUM MeTOA0M

Kilﬂbl\’_\".llﬂT()[) AJIF HOCTPOCHHSA l“[)il(])lll\'()B

Wcnonb3ys oHnailH KaIbKyasTOPBL 4711 IOCTPOEHUS rpa-
(PMKOB MOKHO NOCTPOUTH pa3nuuHble rpaduku. Ha pu-
CYHKE TIpe/ICTaBleHb! Tpadukn QyHkumii y = x2, y = 2x2,

= ;— X2, MOCTPOEHHBIE TIPH TIOMOILIH TPa(HUYECKOTO Kalb-

KynsTopa www.meta-calculator.com/online.

Peurnts KBaApaTrHOE ypaBHEHHE TAK)Ke MOXKHO TIPH MO-
MOLIY TPauuecKOro KaIbKynsiTopa, MOCTPOUB B OJHOM
CHCTEME KOOPAMHAT MApabOTy 1__ hitp:/my.hrw.com/math6_07/ nsmedia/tools/Graph_Calculator/graphCale.htm
MIPSMYIO. =
Ha pucynke kopHu ypaBHEHHE
3x% = 3x — 2 = () 3anMMCaHHOTO B
Buge 3x° = 3x + 2 HaiineHs!
rpaduueCcKu npu MOMOLIN Tpa-
(hMueCcKoro KanbKyIsITopa
www.my.hrw.com/math06 07/
nsmedia/tools/Graph Calcula-
tor/graphCalc.html

4 > PemmTe 3a7aHHbIe ypaBHEHUS IPH MOMOLIM TPa(UIeCKOro KajabKyasaTopa.

x2-3x+2=0 42 —-13x+3=0 5x2+7x+2=0
— 2_ 3 —4
2x2—2x+4=0 —%xz—2x+9=0 0,5x2+4x+6=0
5  BriGepuTe OMMH 13 METOJIOB M PELINTE YPABHEHHSL.
PR+ 15=10 32~ Bx +5=10 2’ - 5x—-7=0
X—4x-5=0 2 =Sx+2=10 5x+4x—1=0
X-4x+1=0 32+ 4x-7=0 Tx’-8x—-12=0
6 > Teno GpouweHo BBepx. 3aBHCUMOCTB MEKIY Pac- W
CTOSTHUEM 110 3eMitn /1 (MeTp) U BpeMeHeM 7 (CeK.) -
sanaérca B Buae Gopmynst i =—4.92+ wt + ho, - N -

rae to (M/cex.) - HauanbHas CKOPOCTh, a g —Ha- | h=—4.9¢ + it + ho
YaabHAS BBICOTA.

LIIkombHUKH COCTA3aI0TCS B METAHUH TUCKA.

DNBMUH TAKKe MPUHUMAET ydacTHe B COpeBHOBaHUH. Ero poct paBen 1,6 M.
1) Uepe3s CKOTBKO CEKYH I, JUCK OPOLIEHHBIN DIBYHHOM C HAa4AIbHONH CKOPO-
cThio 32 M/cex, ynaaér na 3emmio?
2) Ha xakoit muHyTe auck Haxonusics Ha Beicote 20 m? 3aecs /o - pocT Dib-
YHHA.
7 > Paccrostaue oT 3emnn 10 Tea, GPOMICHHOTO BEPTHKATLHO BBEPX, C HAYA/Tb-
~ Hoii cxopocthio 30 M/cek uepe3 BpeMs f MOXKHO HaiiTH mo ¢opmyne
=—4,92+ 30¢. Uepe3 CKOIBKO MUHYT TeII0 OyeT HaXOAUTCS Ha PACCTOSHUH
40 » ot 3emmn?
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(I)opMy.ﬂa JJIA HAXO0KIACHUA KOpHei/i KBaApPaTHOIo YypaBHCHHUSA

®opmyJia 1J1s1 HAX0KIEHHUs KOPHel KBaIpaTHOI0 YPaBHEHUS

MBI yrKe HayuHIUCh HAXOUTh KOPHU KBAJPAaTHOTO YPaBHEHHS! METOIOM pasJio-
KEHWsI Ha MHOXXUTEITH U METOJIOM BBIJICJICHHSI TIOJTHOTO KBajpara. J{ist Haxoxk-
JIeHUs] KOpHEH JTI000T0 KBaIpaTHOTro ypaBHeHust ax’ + bx + ¢ = 0 mMetomom
BBIJICJICHYSI TIOJTHOTO KBaJ[paTa MOYKHO 3amrcaTh 0000MEHHYTO (popMyITy.

ax*+bx+c=0

Y2+ b x+ £ =0 Pazoenum obe uwacmu ypasnenus na a.
a a
b c Bviumem u3z obeux uacmeu % .
X+ —x =——
a a .
151 8bl0€NIeHUs 8 1Ol YACU YPABHEHUS
s svioenenus 8 1e6otl uacmu ypagHeHus
24 b o ( b >2_ c ( b )2 NOIHO20 K6AOpama npubasuMm K Kaxicoot
a ltacmu('—) .
2a a 2a 2
b c b> Jlesyro uacmo 3anuuiem 8 guode Keaopama
(x + 2a )Z a + 4q° CyMMbL 08YX B8bIPAdNCEHUN, NPABYI0 YACHb
VAPOCHUM.
2 2_ .
(x+ b >: M Ecnu npasas wacms Heompuyamenvha, Hau
2a 4a? 0éM Kopenb U3 1e6oll u npasoll Yacmu.
b b*—4ac o o b
Y4+ 2 =4 \——— Boiumem uz obeux uacmeti ypagnenus —— .
2a 4a’ ¢
_ 2_ o
Yia= b + \ b*—4ac [Tpu a+#0, aTa hopmyna siBiseTcst HOpMyIIOi Kop-
| 2a

Hell KBaJIpaTHOTO ypaBHeHUst ax’+ bx + ¢ = 0

Ecnm B hopmyre 11t HaX0XKIeHHUST KOPHEH KBaJpaTHOTO ypaBHEHUS IPUHSTH
-b £\D
2a
Hanmmuue kopHel KBagpaTHOrO ypaBHEHHUsS 3aBHCHT OT 3Haka D. D HazbIBa-
€TCsl IUCKPUMHHAHTOM (OIpPEACTUTENEM) KBaIPaTHOIO YPaBHEHHSI.
1) Eciu D <0, To ypaBHEHHE HE UMEET ACHCTBUTEIILHBIX KOPHEH.

D=5 4ac, To €€ MOKHO 3a1Ucarh KaKk X 12 =

2) Eciu D = 0, To ypaBHEHHE UMEET J[BA PABHBIX KOPHSI.
x = = _b
1= X2 2a
3) Eciu D > 0, To ypaBHEHHE UMEET JiBa Pa3IMUHBIX KOPHS: X1 # X2
IMpumep. B ypaBHenuu 4x> + 7x +3=0,a=4,b=7, c=3.
TormaD=5> 4ac= 7° 4-4-3=49 48=1>0, a 370 3HAYMT, YTO

YPaBHCHUC UMCCT [IBa PA3JIMYHBIX I[CﬁCTBHTCJ'II)HLIX KOPHH.

e

B ypaBuenun x>+ px+¢q=0, a=1 b=p ¢=g IUCKPUMUHAHT HAXO-
JUTCS 110 (hopMydIe AJIsl PUBEIEHHOTO KBaIpaTHOTO ypaBHeHHs D =p?  4q.
[Ipu D > 0, nyst kopHe# npuBeAEHHOTO KBaIPATHOTO YPABHEHUSI, BEPHBI Clie-

aytouiye GopMybl p P 4q p+ P 4q
X=——m PR AL ! A

2 2
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Peimenue KBa/IpaTHbIX YpaBHEHUMH

Ooyuarouiue 3a1aHus
Haiigure 1TMCKpUMHHAHT U ONPEJENUTEe, HATMYHE IeHCTBUTENBHBIX KOPHEH

1 KBaJIPaTHOTO Y PABHEHUS .
a)3x2+x+5=0 )4’ 4x+1=0
b)2x* x 6=0 dx*+x 7=0

2 Peumre ypaBHeHue.

T a)3x?® Tx+4=0 ¢)5x2+8x+3=0
b) 5x2+ 6x+1=0 d)2x? 9x+7=0

3 > Pemmre kBagpaTHble ypaBHEHUs, MPUMEHUB (OPMYITY A5 TIPHBEAEHHOTO
KBaJPATHOTO YPABHEHHUSI.

a)x® 8x+15=0 b)x + 14x+40=0
c)x? Ix+6=0 d)yx> 1lx+10=0
4 Pemmre ypaBuenue.
a5 11t+2=0 b)352+2y 1=0
€)222+7z4+4=0 d)x* x 1=0

5 > Tlpu KakoM 3HaYECHUH X:
a) 3nauenue Tpéxunena x> 1lx+ 32 paBHO 2-M;
b) 3uauenue Tpéxunena 3x> 2x + 5 paBHO 3HaYEHHIO ABYXWieHa 7x — 1;
¢) 3uauenust MHOTOWwIeHOB 3x*  4x +2 u x*+ X paBHBL

6 > Pemmte ypaBHEHHs Pa3INIHBIMU CIIOCOOAMH.

X2+10x+24=0 ¥ 4x=3 Gp Sp+hH= 4
X +6x+8=0 24= 2)*+2y 3x(x 2)=24
27%+3x-5=0 9 12y 5=0 m(m + 10) =2

7 Boibepute on1H 13 N3BECTHBIX BaM METO0B U PEILNTE yPABHEHHE.

P+8t+15=0 m?+6m+8=0 £ %t 0
prtap+1=0 GF+2g+1=0 nin 4) n
28 +4a+1=17 3a>+6a 3=0 2 ;n 8
3 9
8 » 1) Haiigute aBa HaTypaabHBIX YHCIA, €CIIM UX MPOU3BEACHUE

paBHO 84, a pa3HOCTH 5.

2) Haiigure uncno, ecnu ero kBaapar 00ombiIe yueTBepEHHOTO

3HaYEHUs Ha 5.

3) YaBoeHHBII KBaJpaT HEKOTOPOTO YMCIA PABEH CyMME MATHKPATHOTO
3Ha4YeHus yucnaa u yucaa 3. Haiiaute 310 uncno.

9 » Ecmu cropony kBagpara yBenu4uth Ha 4,5 CM, TO IUIOMIAAb YBEITHIUTCS B
2,25 pa3. Haiiqure nnmny CTOpOHY KBajaparta.
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Pemienne KBaIpaTHOro ypaBHeHUsI

10 > 1) HaiiauTe uncno, cymma KOTOpPOTro U yABOEHHOTO KBaJpara 3TOTO YKCIa
paBHa 6.
2) IlpousBenenue AByX MOCIEAOBATENbHBIX Yncen paBHo 56. Haiinute stu
YHCTIa.
3) CocraBbTe aHANIOTHYHYIO 337a4y TaK, YTOOBI OHA pelanach NPy MOMOILN
KBaJPaTHOTO YPAaBHEHUS, U PELINTE €€.

11 > Peumre ypaBHEeHHUS.

a5 4x=9  b)x2+51=52x ¢)4 x2=5x d) 25 + x2 = 26x

12 /1Bop umeeT Gopmy NpAMOYroIbHUKA, AIMHA KOTOPOro Ha | M Gombiie mm-
punbl. Ecnu ero anuny yBenuuuTth Ha 4 M, a IMPHHY HA 5 M, TO TUIOLIAMb
craner pasHa 120 m?. HaiiauTe nepBoHauanbHbIe pasMepbl JBOpa.

13 > Ulupuna npsmoyronbHuka 4 cM, a pmna 8 cm. Ecnu ero amnny u mmpuny
YBEIMUUTDL HA OJHY U TYKE€ BEIMYHUHY, TO IJIOLAb YBEIUUYUTCSA B 3 pasa.
HaiinuTe HOBBIE pa3Mephl MPSIMOYTOIbHUKA.

14 > Pewmre ypaBHEHWs, HCTIONB3Ys PA3IHYHBIE METOBL.

C+6x=7 162 =252 +7x 2| 3x®+24x=13x2+ 13x+ 1
82 36y+28=0 xX*+7x 8=0 Qw+35)w 1)=9
2x(x — 6) = 14 3r2+2r 1=0 Bp S)p+1)=3

Ecnu Bropoit ko3¢ GUimeHT KBaapaTHOrO ypaBHEHUS SABISAECTCS YETHBIM YUCIIOM
(t.e b= 2k), To ypaBHeHuEe ax’ + bx + ¢ = () MOXKHO 3amUCaTh B BUIE
ax*+ 2kx +¢=0. Torna D= (2k)* 4ac=4k* 4ac=4 (kK ac).
O6o3uaunm Dy =k* ac, D =4-D,, Toraa
2k+\4Di _ 2k+2NDy _ 2( k+VDy) k+ D D
= = Di=#k* ac
2a 2a 2a a
[pumep. Peminm ypaBuenne 9x* 14x+5=0.
a=9 b= 14=2-( 7),k= T7,¢=5
Di=k ac=(77 9-5=49 45=4

X12 =

k+\Di _ 7+\V4 742 _5 _
= = X1 = x2=1
a 9 9 9
15:}- > PemmTe ypaBHEHHE.
a)3x? llx+6=0 ¢)5x 16x+3=0 d)Sx?+26x 24=0
c)x? 22x 23=0 b)x? 34x+289=0 e)3x*+32x+80=0

IIpukaaaublie 3a1aHUA

16 Cuauana, oGe yactn YPaBHEHUS] yMHOXKBTE HA TAKOE YUCIIO, YTOOBI KO (hu-
HUCHTHBI CTAIHN LEIIBIMH YUCIAaMH, a 3aTE€M PEIINTE YPABHCHHUS.

a)xr 25x+1=0 ¢)04%+x 03=0 ¢)0,7x*=13x+3

b FFTW=0 @) A Ta=1 ) %xz %x 1=0
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Pemenne KBAa/IPaAaTHOI'O YPABHCHU

17)

=

3

25

Bribepute paznuunble METOABI IS PEILICHUS Y PAaBHEHUSL.

a) 7(x+ 3)* = 28 b)3x® 10x=7 6x ¢)x*+9 =8

d) 102 +3x=0 e)2 12x+7=5 f)21=(x 2P+5
Pemnte ypaBHeHwus.

400x2+40x 100 =0 0,052 x 0,06=0 | 0252 0,16=0
X+ 13x 04=0 42 02y+32=0 | 360002 4900=0

Bnanenbily KHIDKHOTO Mara3uHa CTaJio SICHO, YTO MPUOBLIL OT MPOAAXKHU 7
KHUT MOXKHO HaiiTu 1o Gpopmyne G = 0,02n* + 0,4n. 3aech n - NOKa3bIBaET
KOMMYECTBO KHUT. CKONBKO KHHUT OH JOMKEH MPOAATh, 4YTOOb! MPUOLLIBL CO-
craBuna 70 manar?

- CocTaBbTe BBIPDAKCHUEC I HAXOXKACHUS ITUIOLIAaAN B BUJC KBaJApar-

HOIro TpéX‘U'ICHa " pas3iIOKUTE €0 Ha MHOKUTCIIN. Haiingurte NEpuMeETp
OpsAMOYIOJIbHHUKA, 3Has €ro rJiomaib.

ITnowmans: 165 kB.ex. ITnomans: 300 kB.en.  ITnomans: 144 kB.ej.

4x? 10x 62 |4 x 9x

Oy 6 2x 18

2x 5

[Ipn KakoM 3HAYECHUU @, 3HAYEHUS KBAAPATHOTO TpéxuneHa (a*+ 7a + 6) n
aByxuieHa (a + 1) pasubl? HaiinuTte 3HaueHue TpEXwieHa IpU NOITYYEHHBIX
3HAUEHMSX d.

- Jlokaxkute, 9TO OMMH U3 KOPHEH ypaBHeHus ax® (a + ¢) x +c¢ =0 pasen 1.

Ha xaxoe HaTypanbHOE YHCII0 HA0 PA3ACTUTh 73, 4TOOBI HETIOITHOE YaCTHOE
Obu10 Ha 3 OoMbILIE AETUTENS, & OCTATOK HA 4 MEHbIIIE JeTUTEeNs?

[To naHHBIM pUCYHKA pELINTE 3aJady.

a) Onpenenute pa3Mepsl NPSMOYTOIbHOTO MapauieIeny- /
neaa, ecim ero 06béM pasen 120 cm?. Bepro nm, 4To naH-
Has 3a]a4a MMEeT JBa pereHus? 3arnuiumTe CBOE MHEHHE. ',"
b) CkonbKO KBAAPATHBIX CAHTUMETPOB KapTOHA NOTpedy- 2
€TCs1 Il U3TOTOBIEHHS JAHHOI KOpoOKu?

Jnuna 3a0opa (mepuMerp) BOKPYT ydacTKa, TAe | ey | ey /_
(depmep nepxut oser pagHa 80 M. OH pemrun y /A b
pa3nenuTh STOT YYaCTOK Ha TPU PABHBIC YaCTH AN A —A— '

B BUJE NPSIMOYTOJbHUKOB. 3Has, 4yTO o0mas
2 . — C—p|e—C—|C.
wionaap ydactka 300 Mm%, HaiiauTe pasmepsl .

NOTyYEHHBIX YacTel, Ipu YCIOBUU a > b.
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Teopema Buera

Teopema Buera

Pewnm npuBeaéHHOE KBaapaTHOE ypaBHenue: x> 7x +12 = 0.

1o popmyne HaxOKACHUS KOPHEH MPUBEAEHHOTO KBAPATHOTO YPABHEHUS HMEEM
- V49 4-12 ,Te.x1=3;x2=4.
2

Buumanue! Ecnu cnokuth HaliIGHHbIE KOPHHU, TO TIOIYYHM YHCIIO TIPOTHUBOIO-
noxHoe kodpduuumenty npu x. Ha camom nene, u3 ypasuenust p = 7, ¢ Apyroi
cTopousl X1 +x2=4+ 3 =7. Ecin yMHOXUTH MOITYYEHHBIE KOPHH, TOTYy4YUM
YKCIIO PAaBHOE CBOOOAHOMY WwieHy ypaBHeHUs:3 + 4 = 12. DT0 CBOICTBO BEPHO A5
mo0Ooro MPUBEAEHHOTO KBAIPATHOTO YPAaBHEHUS.

X1,2

Teopema: B npuBeaéHHOM KBaApaTHOM yPaBHEHHH CyMMa KOPHEH paBHa BTO-
poMy K03(h(DHULIMEHTY, B3ITOMY € TPOTUBOMONOKHBIM 3HAKOM, a TPOU3BEACHHE,
PaBHO CBOOOAHOMY UjIeHY. X1 +X2= P, X1 x2=q

p_ D p+D
2

JlokazareaneTBO: M3BeCTHO, UTO X1= 5 u %= KOpHH

NPUBEIEHHOTO KBAIPATHOTO ypaBHeHus x°+ px +¢ = 0. Orciona nomyunm :

p \D, p+t\D_ p D p+\D 2p
—_— + - =
2 2 2 2
p D p+\D _( p? GDF_p> D p* (* 4q)_4q _
2 2 7 4 4 4 4
Takum obpasom, mist ypaBueHust X2 +px +¢=0 x;+x2= p u x1°x2=gq.
Ecmu 06e wactu mo60ro kBaapaTrHoro ypasuenust ax® + bx + ¢ =0 pa3genurtsb

X1+ x2=

X1 X2=

Ha a[,) TO TOJIYYMM PABHOCWIBHOE TNPUBEAEHHOE KBAAPATHOE YpPaBHEHUE
x? tg X +% = (. Torma x HEMy MOKHO 6yagT NpPUMEHUTH Teopemy Buera.

Cymma kopreii ax* + bx + ¢ = 0 paBHa "4 > @ TPOM3BENICHUE PABHO % .
Teopema Buera octaércs B cune, ecnmu D = ( (korga kBagparHOe ypaBHEHHE

MMEET JBa PABHBIX KOPHS).
oL MHOXuTEIHN Cymma
Haiiném KOpHM KBaapaTHOTO YPaBHEHUSI umena 20 |MHOXUTENEH

x?  9x+20= 0 meromom noadopa.

Ilo Teopeme Buera  x1+x2=9, x1-x2=20 1-20 21
Takum 06pa3oM KOPHSIMH ypaBHEHUS 24 : 150 192

SIBIISIIOTCS uncna 4 u 5.

Ooyuarouue 3a1anus

1 > Haiigute cymmy M npousBeaeHHe KOpHEH ypaBHeHUs 1O Teopeme Buera.
[TpoBepbTe nomyueHHbIE PE3yabTAThl PELINB YPABHEHHUE.

xX x 6=0 x> 6x 40=0 4x2 9=0
xX2+x 2=0 2x2 3x 5=0 232 +4x=0
x> 1llx+10=0 3x2+5x 8=0 2d*+12d—-16=0
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Teopema Buera

2 Haiigute KOpHU ypaBHEHHMs METOIOM T10AO0PA.
a)x* 5x 6=0 c)x? 8x+12=0 e)x> 8x+15=0
b)x* 4x+3=0 d)x> 6x+8=0 )x? 2x 48=0

3 1) Onun u3 kopHueii ypaBuenus x* +px 35 = 0 pasen 7. Haiigure apyroit
KOpeHb 1 K03 duument p.

2) Oaun u3 kopHeit ypasuenusi x> 13x + ¢ = 0 pasen 1. Haiigure apyroit
KOPEHb U KO3(PULHEHT g.

3) Onun u3 xopHei ypasuenus 3x> + bx + 12 = 0 pasen 2. Haiiaute apyroit
KOpeHb U KO3 Guiuenr b.

4) Pasnocts kopHeit ypaBuenuss x> 12x + g = 0 paBna 2. Haiigute q.

3, TlycTs X1 1 X2 KOpHHM KBaapaTHOTO ypaBHenus x°  3x 5= (. Haiigure 3naue-

&

HHE BI:Ipa)KeHHﬁZ
a) 1 + 1 b) X]Z +X22 c X1 + X2
X1 X2 ' ‘ X2 X1

5 > He pemas ypaBHEHUS, ONPEIETUTE 3HAKH €0 KOPHEl.
a)x2 17x+16=0 )22 x 54=0
¢)3x* x 1=0 d)x?+13x+12=0

Teopema, oOparnas Teopeme Buera

Ooparnas Teopema. Ecnu cymma uicen m v n paBHa p, a NPOU3BEACHHE
PaBHO ¢, TO 3TH YKCJIA SABISIOTCS KOPHAMHU ypaBHeHust x>+ px +q = 0.

DTy TeopeMy MOKHO 3aIKUCaTh TaK: JIOObIE YUCIA M U A SBISAIOTCS KOPHSAMH
ypaBHeHHA x> (m+ n)x+ m-n=0.

Joka3areabcTBo. Ha camom ziene, eClti MPUHSTE, 9TO X = M1, TO TIOIY YHM:
m?*—(m+n)-m+mn=m> m> mn+ mn=0,T.e 4UCIO M NEHCTBUTEIHLHO
YAOBIETBOPSIET ypaBHEHHIO. TakuMm ke 00pa3oM MOKHO TIOKa3aTh, 4TO YHCIIO
X = N TaK¥Ke SBISAETCS KOPHEM yPaBHEHHS.

ITpumep. CocTaBHM KBaJPATHOE YPABHEHUE, €CIIH U3BECTHO, YTO YKCIa m =3
un= 5 aBmsorcs ero kopusamu. Tak kakm + n=3+( 5)= 2,

m-n=3-( 5)= 15,10 ypaBHenue Oyaer BeIiaaeTs Kak x>+ 2x 15 =0.

6 > CocTtaBbre npuBeAEHHOE KBAAPATHOE YPABHEHHE, KOPHIMHU KOTOPOTO SB-
JISIOTCS YUCTa.

a)3 u 4 b)2u 5
¢c) 3ub d) 4mu?2

7 > CocraBbTre IPUBEIEHHOE KBAJAPATHOE YPABHEHHE, 3HASI €70 KOPHHU.
aA)x1= 1 ux2=5 b)x1=4 u x2=3
xi= 2ux2=3 d)xi=5u x2=6
xi=\2 1 nx=\2+1 Hxi=3 2 ux=3+2
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Teopema Buera

|

-
(=]

3

1) Haiigure 3nauenue BbipaxkeHus (3x1— 2)(3x2 —2) ecmu X1 U X2 ABISIOTCA
KOpHsIMH ypaBHeHusi x°  7x + 10 =0.

2) HaiinuTe 3Hau€HUE BHIPAKEHHS \xi + Vx2, €cm X1 ¥.X2 SBISHOTCS KOPHSIMU
ypaBHenusi 4x> 17x+4=0.

Ipumep. Haiinure 3HaueHne BRIPAXKESHUS XX+ X1X27., €CITH X1 U X2 SIBIISIOTCS
KOpHSIMH ypaBHeHHs x> 6x + 5= 0.

[To Teopeme Buerax; +x2 =6 u xix2 =5

xi2e +x?=xxe(ntx2)=5-6=30

PaccmoTpuTe KBagpaTHOE ypaBHEHUE C LETBIMH KO3 HUIHEHTAMH H TIOKa-
JKHTE, YTO €CIM OJUH U3 KOPHEH (m + V1) ABISETCS UPPALIUMOHATBHBIM YUC-
JIOM, TO YHCIO, (M \n) , TAKXKeE SBISIETCS KOPHEM JaHHOTO yPABHEHHSI.

. 1) Kaxgoe u3 cneqyronmx yucen sBisieTCs OTHUM M3 KOPHEH KBaJPaTHOTO

ypaBHeHHs ¢ LenbiMu Kodhuimentamu. Haiinute apyroit kopens. 3amnu-
IINTE PEIeHUE ¢ 0ObICHEHUEM.

a) 2+13 b)2V5+1 ¢)3 V7 dm+n

2) CocTaBbTe KBaApaTHOE YPABHEHHE C LEABIMU KO3 PULIMeHTaMH, OTUH U3
KOPHEH KOTOPOTO SIBJISIETCS YUCIO 2 — V3.

> TIpu KaKOM 3HAYEHHHU M KOPHH ypaBHEHHs X2 — 4x + m + 1 = 0 paBHbI?

. X1 M X2 KOPHH KBaapaTHOro ypaBHenusi x> 8x +n = 0. Haiigure 3HaueHme

n, €CIIM U3BECTHO, UTO 3x1 — X2= 4. YKa3aHHe: pelnTe CUCTEMY YPaBHEHUI
3xi—x2=4uxi +x2=8.

X1 ¥ X2 KODHH KBapaTHOTO ypaBHeHust x> nx + 8 = (. Haiigure 3nauenue
n, ecau: a) x1 = 2x2; b) x1=x2? .

. 1) x1 1 x2 KOpHM KBaApaTHOTO ypaBHeHHs x> 6x +n = 0. Hailinure 3Haue-

HHUE N, €CNU:
1 1

a) 1 I S
X1 X2

b) Va1 + Ve =7 .

Vkazanue: ucnonb3yiire xi°+x22 = (x1+ x2)* —2xixa.

2) X1 ¥ X2 KODHHM KBAIPaTHOTO ypaBHeHuss x>+ (n S)x+n 6=0.

Hatinure 3nauenue n, eciu: —+ — =3
X1 X2

1) Iycte x1 ¥ x2 iBIsIIOTCS KOpHAMU ypaBuenuss x> x| = 0. CocraBere
KBaJPAaTHOE ypaBHEHHE, €CIIH €r0 KOPHU paBHBI 2x1 —3 1 2x2 — 3.

2) 3uast, 4TO0 OJMH M3 KOpHei ypaBHenusi 2x> — bx + ¢ = 0 pasew (3 \2),
Haiiaute (b + ¢). 3aech b U ¢ ABNAIOTCS LENBIMH YHCIIAMH.

> Bpruncnure AUCKPUMHHAHT, U ONPEACITUTE HAJTUYIHE JIEMCTBUTETbLHBIX KOp-

Heﬁ YPaBHCHUA. ECJ‘IH YPaBHEHHUE HMEECT KOPHHU, TO ONPEACINUTE UX 3HAKH.
a)x2 2x 1=0 ¢)3x* 4x+72=0
b)x Vsx+1=0 dxP?+x 1=0
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YpaBHemm, INPUBOJIUMBbIC K KBA/IPATHBIM YPABHECHUAM

1 > Pemmre ypaBHEHUS METOA0M BBEACHHS HOBOI MEPEMEHHOI.

) +2P+3(x+2) 54=0 4)(x—2P—15(x—2)+56=0
2)6(x+5)2—5(x+5)+1=0 5)3(2x— 3P+ 17(2x~3)+10=0
3)2—xP-8(x*—x)+12=0 6)x*—5x*+4=0

[Ipumep. B ypasuennu (x + 3 +3(x+3) 54=0

BBITIOJTHUM 3aMeHy X +3 =1.

Torma nannoe ypasHenue > + 3t 54 = () MOXHO 3amucarh TakK

(t+9)t 6)=0. tr= 9; t2 = 6. llpunsaB BO BHUMAHUE 3aMEHY, UMEEM
x+3= 9, xi= 12; x+3=6 x2=3

Brimonnus npoBepKy yOeauTech, 4TO ypaBHEHHE PEIIEHO BEPHO.

2 » Pemmre ypaBHenwus.

a)x++x 2=0 b)x 2vVx 3=0

Ipumep. Peumm ypauenne x +x 6= 0. Bomonnum 3ameny \x = ¢
Toraa, x = . Torna ypaBHenue npumer Bu: 2 — ¢ — 6 = 0.

PemmB nannoe ypaBHeHue nomyuum, h =3, L= 2.

BeimonHuM noaCTaHOBKY :

HVx=3, x=9, 2)Vx= 2 kopueii Her.

KopHeM 1aHHOTO ypaBHEHHS SIBJIIETCS UUCIIO 9 .

3 > Pemmre ypaBHEeHHs, BBITIONIHUB CIEAYIOUIYIO 3aMeHY |x| = t.
a)x* 3x|+2=0 b)x2+2[x] 3=0

4 Ipu kakux sHa4YeHusIX m ypasHenue (m+ 1y +(2m— 1)x +m— 1 =0 ynoBnerso-
PAETCS TP €IMHCTBEHHOM 3HAYE€HHU HEM3BECTHOTO?

5 Pemure ypaBHeHus.

Ca) (x+ D(r+2)= 18+ 3x ©)(x 2y +x(x+4)=22
b)(x 3P+(x+12=10 d) 8 3x=(x+2)x+4)
6 > HaiinnTe KOPHH YpaBHEHHSL.
a)(x+ D2x 3)=7 O (x+8)(x 9)+52=0
b)x3x 2)=(Gx 2)(x 1) Dxx+7)=2 x)(x+2)
7 > Haiiaute KOpHU ypaBHEHHS.
Ca)(r+ 1P=(Q2x 1) c)x’ +8=(x+2)
b) 6x + 1 4> 3 7 d 7x 5 4x* 3
3 2 3 4 2

8 » OnHa U3 CTOPOH MPSMOYTOJIbHUKA HA 3 CM MEHbIIE YABOCHHOTO 3HAUYECHHUS
JPYTOi CTOPOHBL. 3Hast, 4TO TUIOMIAh MPSIMOYTOJIbHUKA paBHa 299 M2, Haii-
JIUTE €T0 TIEPHMETP.
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Pemenue 3a/1a4 npu noMoumy KBaJgpaTHbIX ypaBHEeHUH

3anava. OauH U3 KAaTETOB MPSAMOYTOJILHOTO TPEYTOAbHHKA HAa 2 ¢cM Oomble
JPYToro M Ha 2 CM MeHbIIe TUNOTeHy3bl. Hailinure nepumerp TpeyronbHuka.
1 3Tan — cocTaBjieHne ypaBHEHHUS

O0603HauNM JTUHY OJHOTO U3 KAT€TOB Yepes3 X, TOTAa JTHHA B
apyroro katera Oyner x 2, arunoreHysa Oyner paBHa x + 2.

2 3Tan — penieHHe ypaBHeHHUsI. x+2 M
Cornacuo teopeme Iudaropa nomyunm ypasuenue

X+ (x 2P=(x+2)>%. A < C

3 3Tan — pelieHHe YpaBHEHHS.

[Mpeobpasyem ypaBuenue x> + x> 4x+4=x*+4x+4; x* 8x=0. Orciona
x(x 8)=0; x=0ux=38

4 3Tan — aHaJIM3 pe3yJabTara.

Pemennio 3aaun COOTBETCTBYET KOPEHb X = §, T.K. JAJIMHBI CTOPOH BhIpa-
KAIOTCS TONOKUTENbHBIMU uncinamu. Toraa manunHa apyroro karera Oyaer
x 2=8 2==06cwMm,aamuHa runotenyssl x + 2 = 8+ 2 = 10 cm. [lepumerp:
P=6+8+10 = 24 (cm). OTBeT:NMEPUMETP TPEYrOIbHUKA PaBeH 24 CM.

, Jlmina npsmoyronabHuKa Ha 4 ¢m Oonbire mpunbl. Haliaute ero nepumerp,
€CIIH TUIONIA b IPSMOYTONBHIKA paBHa 60 cm?.

. KBagpar cyMMbl AByX NOCIEI0BATENbHBIX HATYpPAIbHBIX yncen Ha 112 exu-
HHI[ OOMbIE CyMMBI KBaPATOB ITHX ke unucen. Haiiaure >ti uncna.

3 OauH U3 KareToB NPSIMOYTOIBHOTO TPEYTOIbHUKA HA | CM MEHBIIIE, & APYTOi

Ha 8 CM MeHbIIe TUIIOTeHY3bl. Haiinute runorenysy.

", CKOITBKO 4eTOBEK y4aCTBOBAJIO B IIAXMATHOM TYPHUPE, €CIIH U3BECTHO, YTO
Ka)KlIbIﬁ Y4YaCTHHUK ChIrpajl ¢ KAXAbIM U3 OCTAJIbHBIX IO O}lHOﬁ napTuu, U
BCEro ObLIO ChITpaHo 45 nmaprTuii.

> W3 onHOrO nopra B OHO M TOKE BPEMsl BBILLTH ABa Kopadns. OmuH Hampa-
BUJICS HA BOCTOK, JPYroil Ha ceBep. Uepes yac pacCTOSHHE MEXIYy HUMHU
obu10 40 kM. CKOpOCTH KOPadiisi, KOTOPBIH JBUIKETCS HA CeBEp HAa § KM
OombIre CKOPOCTH KOpadms, ABHIKYILIETOCS HA BOCTOK. HaliauTe ckopocTn
KopaOnei.

» [Inomaan AByX y4acTKOB, OJMH M3 KOTOPBIX UMEeT (hOpMY MPSIMOYTOILHHKA,
a apyroit (opMy KBaapaTa, paBHbl. J{nmuHa nIpsMOyTroIbHOTO y4acTKa Ha 5 M
Oonb1e yABOSHHOTO 3HAYEHUS JUTMHBI CTOPOHBI KBAPaTa, a IIMPUHA HA 6 CM
MEHbIIe CTOPOHBI KBaapara. Halinure 1My CTOpOHBI KBaapara.

» JIBe IOpOTH MepeceKaroTes Mo npsambiM yriaoM. M3 Touku nepeceuyenue oa-
HOBPEMEHHO HA4aIM JBHTaThCs ABAa TPY30BBIX aBTOMOOMIs. CKOPOCTH 0A-
HOTO U3 HUX Ha 5 kM Oombiie ckopocTu apyroro. Yepes 2 yaca paccTosiHue
mexay Humu crano 50 kM. Haiiante ckopoCcTh KaXa0ro aBTOMOOMIIS.
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Pemenne 3a1a4 npu NOMoONIH KBAaAPATHbIX YPABHEHUH

8 Hapmuu cOBepuIaeT MPOTYIIKy MO Y4aCTKY, HMEIOIETO (JOPMY MPSMOYTOb-
Huka. CHauana oHa MpolLIa B0 AUMATOHAIM ATHHOM 15 M, mocne yero Bo3-
BpPATUIACh HA3aJ M NPOJOKMUIA JBHKECHUE BJOIL MEPUMETpa y4acTKa.
Haiiaure pasmepsl yyacTka, €CIM €ro IepUMeTp paBeH 42 M.

»» llupuna 0CHOBaHUS SAIIUKA, UMEIOLIETO (hOpPMY
TIPSIMOYTOJTbHUKA B 2 pa3a MEHbIIe JIHbL. Bbl-
cora smuka 0,5 m. Hatigure oO0béM siuka,
€CIM H3BECTHO, YTO IUIOMIAAL OCHOBAHHS
MEHBIIIE MIOIAAH OOKOBOI MOBEPXHOCTH HA

1,08 Mm%

10> OT KapTOHHOTO MHCTA, B (hOPME NPSIMOYTOIBHUKA, JUTHHA - 5 5 -
KOTOpOTO B 2 pasa 00ablle WHPHHBI, ¢ KAXKA0TO YIia OT- . %
pesanu KBaaparkl co cToponoit 5 cm. [locne uero kapTon |_|s 5

CIIOKWIIM M CKIICMIN U3 HETO KOpoOKy B (hopme mpsimo-
YrOIbHOTO NMapaienenunesa, 6e3 sepxa. 3uas, 4to 00bEM
kopoOku 1500 cM?, HaiiguTe pasMepsl KAPTOHHOTO JIHCTA. EEE—

11 > Tlocne aByx mocnenoBaTeNbHBIX MOHMKEHUIT LIeHbI GoToanmapara Ha OAUH
M TOT € NPOLIEHT, €€ CTOUMOCTh cHu3mnack ¢ 300 manar 10 192 manar. Haii-
JIUTE HA CKOJIBKO MPOLIEHTOB KAXABIH pa3, yMEeHbIIATAch LIEHA TOBApa.

12 > Tnomans mapka BOKPYT GONBHHIIBL,
OBLIO peleHo, YBEIUYUTh B BA pasa,
KaK ToKa3aHo Ha pucyHke. Haiinnre
TUIOIIAAb TIOMYYEHHOro ywacTka. Pe-
LIMTE 3aJa4y, PH MTOMOLIN KaJIbKys-
Topa. OTBET OKPYIIIUTE 0 AECATHIX.

13 > VYuennku 8* K1acca B KaueCTBE MPA3AHMYHOTO NMOJAPKA MOJAPUIA APYT
apyry KHuru. CKOIbKO yHalIuXcs B Ki1acce, et Becero 0bu1o nogapeno 380
KHUT ?

14 > Jlns Toro, 4ro6bl HAliTH BBICOTY, HA KOTOPOIi Ha-
XOJUTCS COPTCMEH NpH npbbkke ¢ 10-TH MeTpo-
BOTO TPaMILIMHA, B Ka)KIbIil MOMEHT BPEMEHH /
UCTIONB3yIoT hopmyny i =—4,972 + 3¢+ 10. 3gecs
{ TIOKa3bIBAET BPeMs B CEKYHIAX, i - BBICOTY B
MeTpax. UYepes CKONBbKO CEeKyH[ CITOPTCMEH BOM-
€T B BOAY?
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O0o01maronue 3a1aHust

o)

. Pagmyc oaHOI M3 KOHLEHTPUYECKHUX OKPYXKHOCTEH Ha 3 cM

. Pemmre ypaBHeHUs.

22 -5=0 -(x-2+1=0 1,5(x—4)2=6

X243=0 3(x+3)P*+48=0 1—(X+1)2:8
4 B 2

(+17-4=0 g ¥-1=0 (—47 =

®opmyna h =—4,9£ + 1600 nokaspBaeT Ha KaKoi
BBICOTE OKAXETCS MapallioTUCT yepe3 Bpems f
€C/TM PAcCTOSHHE 0 3eMJIM B MOMEHT MpPbIKKA
paBusutoch 1600 M. Ilpu mpbikke ¢ mapainoToM
OH packpeIBaeTcs He cpasy. Hekoropoe Bpems na-
PaLIIOTHCT HAXOAMTCS B CBOOOJHOM MaJeHHU.
CKONIbKO BPEMEHH MAPALIIOTUCT HAXOAUIICS B CBO-
00IHOM NaJeHUH, €CITH €TO MAPALIIOT PACKPBLICS
Ha BeicoTe 1000 m?

S

> Pemmre YPAaBHCHUA METOAOM PA3TOKECHH HA MHOKHTCIIH.

xX>+4x—-12=0 X2—16x+64=0 32+ 15x+18=0
xX>—6x+8=0 X>—13x+42=0 532 +21x+22=0
»» Pemunre ypaBHEHHSI METOIOM BBIZCIEHHUS TIOHOTO KBAApaTa.
x2—18x+ 81 =49 x2+20x+ 100 = 64 42 +4x+1=16
36x2+ 12x+1=18 Ox2—12x+4=4 25x2+40x+16=28
432 —28x+49 =64 16x%2+ 24x +9 =81 1002 —60x +9 =121

Oonbiue paguyca apyroit. [lnomaap 3akpanieHHON Ha PUCYHKE N
yacTu paBHa 85 cm’. HaiiauTe paanyc MEHbILEH OKPYKHOCTH.
(mpumute T = 3)
OnuuM U3 KOpHEN ypaBHeHus x° — (m — S)x + n = 0 sBaseTcs 4ucno 5, a
OnHUM H3 KOpHeil ypaBHenus x* — (2m  1)x + k=0 sBnsiercst uncno 3. Haii-
JUTE 3HAYEHUE M, €CITH BTOPbIE KOPHHU JAHHBIX YPABHEHHI PABHBI.

" B xuHOTEaTpe KOMMYECTBO MECT B KAXKJOM psiay Ha 8 OOJbIIe KOMUYECTBA

psnoB. CKOIBbKO pAAoOB B KHHOTEATPE, €C/IM BCero B kKuHoreatpe 884 mecra?
R r

[TpencraBsre 00BEM 3aKpallleHHON YacTH HA PUCYHKE B BHIE

BBIPAYKCHUS, PA3TOMKEHHOIO HA MHOXHUTECIIH. h

> Tlpu xakom 3HaueHun m ypasuenue x> + (2m — 3)x + m — 2 = 0 umeer aBa

paBHBIX KOpHs?

- 3Has, 4T0 X1 W X2 KOpHH ypaBHeHHs x> Xx 1= 0, cocTaBbTe KBajapar-

HOC YPABHCHUEC, KOPHAMH KOTOPOTO SABJIAIOTCS:

a) x%" xiz B2 2
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O06o0maromnue 3a1aHus

1)

12)

14)

|
|

3

|
|
|

‘ -

" AIMMHECTpAlMsi TOPTOBOTO LEHTPA pe-

Bricora [leBuuneit bammu 28 M. 3a CKOIIBKO MUHYT Tesn0 OpOLIEHHOE ¢ ATOM
BBICOTHI JOCTHTHET 3emau? Ucnons3yiite dopmyny & =—4,92 + ho.

[Tnomaae KOBpa, KOTOPHIH HAXOAUTCS HA OMHAKOBOM PAaCCTOSHUH OT KaXKI0H
CTEHBbI B KOMHAT€, PaBHA MOJOBUHE MIOLIAH KOMHATBL. 3Has, YTO pasMephl
KOBpa paBHbI 4 MX6 M, HallAUTEe MIOLAAb KOMHATHL. Pelenue 3agaun npo-
WITIOCTPUPYHTE PUCYHKOM.

» CrexmsHHyio mutactuy pasmepom 40 cm x 60 cM oOpe3anu Ha OANHAKOBOM

PAcCTOSTHUM OT KaxA0i cTopoHbl. Ilpu 3ToM €€ minomaab yMEHbIIMIACH B
3 pasa. Haiiaute HOBBIE pa3Mephl IITACTUHBL.

WucrexTop 10poXHOM MaTpyIbHOM CITyKOBI MOKET YCTAHOBHTH lsg«)pocrb (w/c)
C KOTOPOIi aBTOMOOHIIb IBUTAJICS TIPH aBapuu 11o opmyine d = 17 3necs d no-
Ka3bIBAET PACCTOSIHME OT Hayasna TOPMOKEHUs 10 ocTaHoBKHU. [locne ananusa
aBapHiHON cUTyaun# ObUIO YCTAaHOBIEHO, 4TO d = 18 M. C Kaxoit CKOPOCTHIO
JIBUTAIICST aBTOMOONITB?

1) 3anumuuTe KBagpaTHOE ypaBHEHHE KOPHAMHU KOTOPOTO SIBIISIIOTCS YHCIa 3
n—4.

2) Onun u3 xopHeit ypasuenus x> + bx + 20 = 0 pasen 5. Haiiaute apyroii
KOopeHb U K03 pument b.

»» Pemnre ypaBHeHus.

a)x* 82 9=0 b) 4x* 5x2+1=0
o) (22 32 422 3)=21 d) (@ 2xP 3=2(2 2x)

IINJIA YBEIUYUTh IJIOMAAKY /IS TAPKOBKH
aromoOuiel B 2 pasa, Kak MOKa3aHo Ha PH-
cyuke. Ecnu u3BeCTHO, UTO pa3mepsl 37a-
HUS TOPTOBOTO LeHTpa paBHbI 80MX100 M,
TO HA CKOJIbKO TIPH 3TOM YBEIHYATCS pas-ﬁg_\
MEPBI y4acTKa st TapKOBKH? X % =

*<

> a) Ogun u3 kopHeii ypaBuenust 2x2+bx 10=0 pasen 5. Haiigure apyroi

KOpeHb 1 K03 duument b.
b) Omun u3 xopueii ypasuenus 3x2 + bx + 24 = 0 pasen 3. Haiiaurte apyroii
KOpeHb 1 KO3(huuueHt b.
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[Lomann nmapaJjjiejorpamma

AKCHOMBI ILIONIAAei

AKCHOMA paBeHCTBA ILUI0MaAei. [lmon@aan KOHTpySHTHBIX (PUTYP PaBHBL
AKcHoMa cJioxkeHus mowmaneii. [lnomans ¢urypsi, pasaenéHHol Ha 4acTH
HE UMEIOIIHX OOLMX BHYTPEHHUX TOYEK, paBHA CyMMe IUIOINAAeH 3Tux Guryp.

BbicoTa mapasiesorpamMmma B C

Onpepenenne. Ilepnenaukynsap, OnymeHHbI 13 1000 TOUKH s
OHOI CTOPOHBI MapajuIeIorpaMma Ha IpsMYI0, COAEPIKALIYIO
MPOTHBOMOIOKHYIO CTOPOHY, Ha3bIBAETCS BBICOTOH Mapaiieno- AE D
rpamma. Ecnin mapamnenorpaMm He pomMO, TO OH UMEET JBE BbI-

COTbI pa3Hoi amuHb! (Ha pucynke 310 BE u BF) .

[IpakTHuyeckas padora. Haueprute Ha nucte Oymaru napaaienorpamMmm 1 ero Bbl-
coty. PaspexsTe mapamienorpaMm 1o BbICOTE, KaK MOKA3aHO HA PUCYHKE, U MPHU-
KJIelTe K MpaBoi cTOpoHE. BBICKaKuTe CBOE MHEHHE O MONY4YEHHOH (urype.
SanmuumTe GOpMyITy HAXOKASHUS TUIOMIAAN MPSIMOYToabHUKA. O000muTe MHEHNE

0 TOM, YTO TAKOE€ ILIOLIAAb IMapauieiiorpaMma.
h \—[

a

a
Tak kak gmuHa CTOPOHBI MapajuiejaorpaMmMa paBHa AJIHHE MPAMOYTOJIbHHUKA, a BbI-

coTa TapasIenorpaMMa paBHa IHPHHE TPIMOYTOIbHUKA, TO MIONA b Mapalieno-
rpaMma paBHa IUIOLIAJH MPSIMOYTOIbHHKA.
Inomans napajieiorpaMmma

e he
[Tnomwaap napanienorpaMma paBHa MPOU3BEAEHHSI CTOPOHBI A Rt
U BBICOTBI, TPOBEAEHHOI K JAHHOI CTOPOHE: L “ b
S =ah, vi S = bhs =

1 > Tlo pucyHKy, [0Ka)uTe, 4TO TIIOMIA b Ma-
~ pamnenorpamma ABCD pasna mnomaau
npsmoyronbHuka AEFD. Yka3anue: uc-
nonb3yiTe KOHrpy>HTHOCTH A ABE u
ADCF u akcHOMBI I011aaeH.

2 > Ha nucte Oymaru B KJI€TKY, HAaUEPTUTE TPH PA3IMYHBIX MApaJUIeNIOrpaMma, ¢
OCHOBaHMEM 6 €UHUILL U BBICOTOH 4 eaunuibl. CpaBHUTE UX MJIOILIAIN.

3 1) lns Toro, uToOb! HAWTH MIOMALH TTApan-
nenorpamma ABCD npumuTe 32 OCHOBaHHE
cropony AB. Kakyio BbICOTY HY)KHO HUCTIOJNb-
30BaTh, 11 HAXOXKACHUS TUIOILAAN JAHHOTO

2) Haiigure mmomaap ma-
pannenorpamma ABCD Ha
PUCYHKE JABYMSI CIIOCOOAMHU .

napawienorpamma? g g C
B C
; 4
A\\ 75 E
"\, ‘0' '/6 .
v ATTDD F
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HJIOHIaIIb nmapaJsuiejiorpamma

12

13

[Inomanes mapaaienorpaMmma paBHa 48 cM?, a pacCTOSTHUSL OT TOUKH TIepe-
CeUeHMs JUaroHaiel 10 CTOPOH paBHbI 2 ¢M U 3 cm. HaiiguTe qmunbl cTOpoH
napajieorpaMMa U €ro mepuMeTp.

%, Cropons! napaenorpaMma paBHsl 15 ¢m u 12 ¢M, a 0Ha U3 BBICOT paBHA

10 cm. Haiigure anuny apyroit BeICOTEL. CKONTBKO peIIeHHil UMEeT JaHHas

3amaya? F ”‘K
AE — Ouccexrpuca yrma ZA. Haligure nnomaap mna- B/ E C
pannenorpamma, ecimut EF=12 cm, a AD=24 cm.

. Haiinure BrICOTY A mapaiuienorpaMma.

a)

BrinmomHuTe COOTBETCTBYIOIINE U3MEPEHHS M BBIYUCITUTE TUTOIIAAN Tapa-
nenorpaMMmoB Ha pucyHke. Kakoif U3 mapamienorpaMmMoB UMeeT OOIbIIyIO

TIoLIaab?

» Kakoii u3 cneayommx KBaapaTHbIX TPEXUIEHOB COOTBET-

CTBYET ILJIOLIAAN MapajuiesorpaMmma Ha pucyHke?
Dx*+2x—15  2)x*-2x+15 )2 —x+15 T3

Beipaszure nepumeTp npsSMOyTOIbHHIKA Yepes3 X, €CITH OHA CTOPOHA paBHa (2x +3)
cM, a Tromaap (2x2 + 7x + 6) cM2.

> CtopoHsb! napajuienorpaMma pasusl 12 cm u 16 cM, a ogHa u3 BeicoT 14 cm. K

KaKOM CTOPOHE MPOBEACHA 3Ta BbIcoTa? HaiiauTe miomaab napamieinorpamMmma.

[lo manHBIM pUCYHKa, HallAUTE IUIO- i

1
I1a]1b 3aIUTPUXOBAHHOM YACTH. 121
1

S

M
- 32

I
UccaenoBanue. Jlan npsMoyronbHUK, ¢ TIEpUMETpoM 12 M.
1) 3anummTe nepuMeTp NpAMOYTOIbHUKA B BUAE 2x + 2y = 12 u Haiigure y.
[oacTraseTre y B hopMyity miomanu S = xy U ynpoCTHTe.
2) B nmonmyueHHOM BbIpaXE€HUH BBIIACITUTE MOTHBIN KBAApar.
3) Haiinute pasmeps! NpsSMOYTOIbHUKA, ¢ HAMOOIbIICH IO BIO.
4) Kax MOXHO HaWTH BO3MOXHBIE 3HAUEHHS Pa3MEPOB MIPSIMOYTOILHUKA, TII0-
111a/1h KOTOPOTO paBHa 5 M??

HaiinuTe pa3meps! NpsIMOYTOIbHIKA @) TEPUMETP, KOTOporo paseH 20 ex, a rio-
mans 24 kB.ea. b) nepumeTp, KOTOporo paseH 72 e, a momanb 288 KB.ex.
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[Liomaas TpeyroibHUKA

IIpakTHyeckas padora 1. 1) Ha nucte Oymaru B KIIeTKy HaU€pPTUTE TPEYTOIbHUK
u BeIpexsTe ero. [lonoxuTe ero na Oymary u CHOBa BBIPEIKBTE KOHTPYIHTHBII eMy
TpeyronbHukK. [IpukiieiiTe 3Tu TpeyroIbHUKY HA JPYTOil IMCT, KaK TIOKA3aHO HA PU-
cynke. Kakas ¢urypa nmpu 3Tom nonyunnacs? BeiCKaXuTe U 3aHMIIMTE CBOE MHE-
HHE O TOM, Kakas CBS3b CYIIECTBYET MEXAY IUIOLIAAbI0 TPEyroJbHUKA U
napannenorpamma. 2) Hauepture npsMoyroibHUK U paspekbTe €ro 10 JUaroHam.
JlokaxkuTe, YTO JAHHBIE TPEYTONbHUKU KOHIPYSHTHBI METOAOM HATOKEHHS IPYT Ha
Jpyra 1 METOJOM F€OMETPHUECKUX PACCYKACHUI. BpICKaXkuTe CBOE MHEHHE O TOM,
KaKasi CBSI3b CYILIECTBYET MEXAY IUIOLAAbI0 TPEYTOIbHUKA U IIPSIMOYTOJIbHUKA.

a a

Inomanns TPEYIroJIbHHKA

[Tnomaas TpeyronbHUKA paBHA MOJOBUHE MPOU3BEAEHUS CTO-

POHBI ¥ BBICOTBI, IPOBEAEHHON K JAHHOW CTOPOHE. S = 1 ah
2 a

O003HaYMM BBICOTHI, TIPOBEAEHHBIE K CTOPOHAM

a, b, ¢, COOTBETCTBEHHO KaK Hq, b, he:
S ) aha S > bhs S 3 ch.

[Tnomaab npsIMOYrOAbHOTO TPEYTOIbHUKA 1 b
paBHA MOJIOBUHE MPOU3BEACHHS KaTeTOB. S = ?ab 7

1 Tlo maHHBIM pHCYHKA HAWAUTE TIOmAAN GUTYD.

8 MM

9,6 MM I'_12,8 M 24 cm

2/ IMTnomane Tpeyronsuuka 24 cm? a Beicota 5,5 cm. Haiiante qiuHy CTOpOHBI,
K KOTOpO# 3Ta BBICOTA POBEAEHA.

l HUccaenoanue. [Inomans TpeyronsHuka paBHa 52 cM?, a ctopoHa 13 cM.
Haiigure BBICOTY, TPOBEAEHHYIO K 3TOH cTopoHe. Ha pucynke n3zodpaxkeHnst
pa3IUYHbIE TPEYTONBHUKU C COOTBETCTBYIOIIMMH 3a/1a4€ CTOPOHAMU U BBI-
coramu. Haueprute e1mé He CKOIBbKO TYMOYTOIbHbBIX WIM OCTPOYTONBHBIX TPe-

YTrOJIbHHUKOB, ¢ COOTBETCTBYIOIIIUMHU U3MEPCHUSAMH.
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[Lnomans TpeyroibHUKA

4> Bonpoc OTKPHITOTO THIIA.
a) Haueprute npsMOyToIbHbII TPEYTONBHHK, OIUH M3 KaTeTOB KOTOPOTO PABEH
8 cM, a nomans 24 cm?. b) HauepTure HECKOMBKO TPEYTOILHUKOB, CTOPOHOI
8 cM, u ronaapio, Menbiue 24 cm?. ¢) Haueprure HECKONMBKO TPEYTrOMbHUKOB C
OCHOBaHHEM 4 ¢M M OZHOM U3 OOKOBBIX CTOPOH 3 CM M CPaBHUTE MX TUIOIIA TN
Kakoe nanGonbliee 3Ha4€HHE MOKET IIPUHUMATD IUTOLIAb TPEYTOIbHUKOB?

5 > 1) B tpeyronsunke A ABC ocHoBanue paBHO 4 ef., a Beicota 8 ea. B tpe-
yronsuuke A DEF cTopona u BeicoTa B 2 pasa Oonbure. Haliaute oTHOmEHHE
TUIOIAAEH STUX TPEYTONbHUKOB.

2) B tpeyromsuuke AABC ocnoBanue pasHo 15 en., a Beicora 12 en. B Tpe-
yronsauke A DEF cTtopona u BeicoTa B 3 pas3a menbiie. Haiinure otTHoIeHHE
TUIOIAIeH STUX TPEYTOIbHUKOB.

6 > Monenb Ha puCyHKe COCTOMT U3 KOHTPYIHTHBIX TPEYTOJIb-
HHUKOB.
a) Haiigure nnomaas 601bIIOr0 TpeyroabHUKA
b) HaiiauTe nomaap 0AHOTO U3 MAIEHBKUX TPEY TOILHUKOB.
¢) Haiigqure nnomans TpeyronbHuka, 00BEIEHHOTO.
3eN€HOM TMHUEN.

7 > HaiiauTe miomagm TpeyroasHIKOB.

2)
S5Mm

13 cMm

(I)opM_v.rla Fepona AJIA HAXOKACHHUSA IJIOAAH TPEYIroJIbHHKA

JList TpeyronbHUKA CO CTOPOHAMU @, b, ¢ BepHa hopMysIa HAXOIKACHHUS TUIOIATH
S=\p(p a)p b)(p c).dtadopmyna Egzimaercx dopmymnoii ['epona. 3necs
p TONyNepUMeTp Tpeyronbhuka: p =—2— 2 €

2
3aaaua. Haiiném niomans tpeyronsuuka co croponamu 13cm, 14 cmu 15 em.
Jano:a=13cm,b=14cm, c=15¢cm, P=_13+1;+1—5_21

Mo popmyne I'epona
S=\pp ap b)p ¢ =2121 13)21 14)21 15)=
=121-8-7-6 = V3.7-2:4.7-2.3  3.7.2.2 84 (cm?)

—

8 » HaiinuTe nyomanau TpeyroabHIKOB €O cTopoHamu: a) 26 cm, 30 cm, 28 cm;
b)10 cm, 13 cm, 13 cm.

9 > Haiizute BbICOTBI paBHOOEAPEHHOTO TPEYToMbHIKA €O cTopoHamu 10 e, 10

cMmu 16 cm.
10 > HaiiauTe niom@aab 1 BEICOTBI NAPaJLIENOrpaMMa, CTOPOHBI KOTOPOTO PABHbI
8 cmu 10 cm, a ogHa U3 qUaroHanei pasHa 6 cM.
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[Lomaas TpeyrojibHUKA

» 1) Haitaute nnomans paBHOCTOPOHHETO TPEeyroiabHUKA, eciu: a) P = 24 cm;
b)a=5cm.

2) BeiBenure hopMyity mjist BBIYHUCICHUS TUIOLLATH PABHOCTOPOHHETO TPEYTOJTh-
HHMKA CO CTOPOHOI 4.

3) Ecnu ctopons! Tpeyronbauka pasusl 20 ¢M 1 35 M, TO Kakoe MakCHUMAITbHOE
3HAYEHHE MOXKET MPUHUMATH €r0 II0Waab?

4) HaiinnTe nnomaas psMOyTroIbHOTO TPEYTOIbHHUKA M BBICOTY, POBEAEHHYIO
K THIIOTEHY3€, eclM ero karers! paBHbl 15 cm u 20 cm. [loctpoiite paBuoben-
PEHHBII TPEYTONbHUK, MJI0IAIL KOTOPOro paBHa IO 3TOTO TPEYTOMbHHUKA.

> HaiiguTe nuomaam 4eTbIpéXyronbHIKOB, Pa3ieuB UX HA TPEYTOIbHHUKH,

b) C) K by

) [o naHHBIM HAWAWTE TUIOLIA/bG: @) YaCTH, 3aKPALIEHHON CEPBIM LBETOM;

b) wacTu, 3akpamenHnoii 6ensim nBeroM. (ABCD - xBaspar)
A_6 6 B B_6 6 C

6 |6
| | 6| l6
D C D
. Jano: AABC 1 AADE
ZDAE = Z/BAC
Sssc _ ABAC

Hoxaxure, 4yro

SAADE AD-AE A

Saasc Saaec
u

YKa3aHHsl: 10 PUCYHKY 3aMHUIIMTE OTHOILEHHS a 3aTeM

Saaec SaADE
MOYIEHHO YMHOKBTE HX.

15> Haueprute mnan caga u maiiaure 16 > 110 pucynky naiiure nnomans

€ro IMI0IA b, 3aKpaIeHHON YacTH.

4 4

[ |
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[lomaas Tpanenun

IMpakTHyeckas padora. Hauepture Ha nucte Oymaru Tpaneuuio U BBIPEKBTE €€ .
[TonoxwuTe BeIpe3aHHyio GUrypy Ha IUCT OyMaru ¥ HAYEPTUTE KOHTPYIHTHYIO AaH-
HOM Tpaneuuy Tpaneuuio, a 3areM BeIpexbTe e€. [IpukieiiTe nomyyeHHbIE Tpanenuu
Ha JUCT OyMaru, Kak rmokasaHo Ha pucynke. Kaxas ¢urypa npu 3Tom nomyuunacs?
Brickakute U 3anummTe CBOE MHEHHME O TOM, KaK CBS3aHBI TUIOIAb MApalIeno-
rpaMma M Tpanenuu?

b
a
Inomaas Tpaneunu

BeicoTa Tpaneuun — 3TO NEPNEeHINKYISIP, MPOBEASHHBII U3 000 TOUKH 011-
HOTO M3 OCHOBAHUM K IPSAMOM, COAepIKalllel Jpyroe OCHOBaHUE.  p

[lnomans Tpameuuu paBHA MPOU3BEACHHIO TOIOBHHE n
CYMMBI OCHOBAHHI1 U BBICOTHL:
Soatb [\
2

a
[Tnomaae Tpaneuuy paBHa MPOU3BEACHUIO CPEAHEH IMHUU U BHICOTBL:

S=1Ih
1 > HaiiguTe nnomaau Tpaneumii Ha pUCYHKe.

D s 2) 7 3)
|
8
16
= ‘
10 || (]
14

b a

a b

o0

24
2 \ HccnenyiiTe Kak M3MEHUTCS TUIOMIAAL TPANELMHU COTITACHO CIEAYIOIIUM
YCIIOBHSIM:
1) Ilpn yBenmueHUN HUKHETO OCHOBaHMS B 2 pasa; i
2) Ilpu yBenuueHnn BEPXHErO0 OCHOBAHUH B 2 pasa ris oM
3) Ilpu yBenuueHun BBICOTHI B 2 pa3a 8cm
4) Ilpu yBenuueHnu 000MX OCHOBAHUIT U BBICOTHI B 2 pa3a

6 c™m

3 Haiigure mepuMeTp ¥ MUIOMIAL TPATIELHHU 110
JAHHBIM PUCYHKA.

ha

4 > Tlpn nomoum THHEHKN MPOU3BEAUTE COOTBETCTBYIO-
IMe U3MEPEHHs ¥ HallNTe TI01aab GUrypsl Ha pu- /

CYHKE Pa3lMyHbIMHU crioco0amu, paszaenus Qurypy
MPSIMOI IMHUEH Ha: a) ABE Tpaneuuu
b) mapannenorpamMm M TpeyroiIbHHUK

5 » JluaroHann paBHOOEIPEHHOMH TpaneLuy MepIeH MKy IAPHEI, & OCHOBAHMSI
paBHbI 8 ¢cm 1 12 cm. HaiiauTe nnomaap Tpanenum.
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[laomaas Tpanenuun

6

10>

> Tlnomaas Tpanenuu, n306paxEHHON Ha PUCYHKE

> PaGoTa HaJx HeGOIBLIIMM IPoeKTOM. CKOTEKO

. OBocHyiiTe crnemyomue npeIomKeHNs, BHITOIHUB COOTBETCTBYIOLIME PUCYHKH.

1) [Tnomans paBH06e,I[peHHOI/I TpareLui MOXHO BBIPA3UTh,Iepe3 CyMMY TUIOIIAIeH
2 KOHIPY3HTHBIX TpaneLuil.

2) Inoma s Tpaneryi MOKHO BBIPA3UTh Yepe3 CyMMY TUIOIA e MPSIMOYTOTbHUKA
U JABYX TIPSIMOYTONTBHBIX TPEYTOIGHHKOB.

b

> JlokaxkuTe, 4yTO TUIOLIAJL TPANELMHU HAXOAUTCS IO

dopmyne S % (@ + b)h. 1ns sT0or0 Ncnionb3yiire Gop-
MyJIy HAXOXJIEHUS IUIOLIAJH TPEYyTrOJbHHKA M aK- a

CHOMY CIOKEHUS TI0IIAeH.

pasua 270 mm?. Haiiure a.

KBAJPaTHBIX METPOB Yepenuilbl noTpedyercs
JUISL TIOKPBITUSL KPBILLIK J0OMA HA pUCYyHKe?

1) Ecim 1 nuer yepenuipl UMEET II0IIATb
2,8 M? 1 cTOUT 8,6 MaHAT, TO CKOJILKO JE€HET
norpebyercst, 4TOOBI MOKPHITH YEPETIULEH BCIO
kpoiry? 3uas, uro 10% marepuana yiinér Ha
OTXOZBI, MOCYUTANTE, CKOIBKO JTUCTOB Yepe-
nuiel motpedyercsa? PesynsraTt okpyrmure a0
LEJIOT0.

2) JlBa mMacTepa JOJDKHBI OBUTH 3aKOHYMTH PabOTy MO MOKPHITHIO KPBILIN
noma uepenuuei 3a mecsi. Ho, npopaboras 20 gueil, OHM 3aKOHYMIM BCETO
YeTBEPTYIO YACTh HAMEUEHHOH padoThl. J{1st TOro, 4ToOB! 3aKOHYUTE paboTy
B CPOK, XO3MH J0Ma PEIINI HAaHATH 1€ JBYX MAacTepPOB. 3a CKOJILKO Bpe-
MEHH 3aKOHUYAT paboTy YeTBepO MacTepoB?

3) 3a onuH MecsI Yepenuua Noaopokalia IBa pa3a: B MEepBbIi pa3 Ha 3,6%,
BTOPOIi pa3 Ha 4,8%. HaiiguTe CKONBKO MPOLEHTOB COCTABAT JIMIIHUE pac-
XOJIbl, €CITM KJIMEHT KYIHUT YePeruily o HOBOH 1eHe?

Ha pucyHke npeacTasieH Iuct Oymaru B A E B
¢dopme kBagpara ABCD. Touku H, E, F, G
SABIISAIOTCS CEPEAMHAMU CTOPOH KBajpara.

1)3nas, uro AB=8 ex., Haiiqure rniomagu:

a) Ilpsamoyronsuuka ABFH; H
b) Tpaneuun ABFJ;

¢) Tpeyronsuuxa AEJ.

—~e

2) IlpeacTaBbTe IUIOLIAAL IUCTA B BUAE CYMMBbI

nnomaneit JBYX KOHTPYIHTHBIX Tpameimii u D G C
OJHOTO PaBHOOEJPEHHOTO TPEYTOIbHUKA M

HAIUTE 3Ty CyMMY.
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[Lnomaas Tpanenuu

1)

12>

13>

)

> Mano: ABCD npsmMoyTonbHHK

Tpaneuusst MNPR sBnsiercss paBnoGeapennoii Tpaneuueit. [lo nanHbsM pu-
CYHKa PELINTE 3a1a4uu:

1) Haiigure ST, ecmn NP =12, MR = 18. N P

2) Haiigute MR, ecnu ST = 16, NP = 8.

3) Haiizure ST, ecn NP+ MR = 5x + 12, S T
ST=3x+4. 1

4) Haiigute MS, ecnu nepumetp Tpaneuuu 64, M L R
aST=12.

5) Haiiagure nnowmaaes Tpaneinu, eca NL = 8 cm, NP + MR = 24 cm.

Ha Butpune B popme nupamMuabl | Kup, macio, M
MPOAYKTHI PACTIONIOKEHBI 1O caazocTeit
rpynmnam. [1o qaHHbIM pHCYHKa
2 & MOJIOKO, MSICO, KypHLIa,
HaWaUT U, OTBEIEHHBI : 4
AUUTE TUI0IAAU, OTBEAC © R — " \pbiba, situo, opex
Jili ‘ .
a) Macna u CIagocTei; OBOIIH 5 e pyKTHI
b) Gpyxros; PURE ™
e ¢ Xneb, puc,
¢) xneba, puca, MaKapoH. L MAKapOH
b =
20 1M

Brruncnanre miomaan CHHUX U KENTBIX YaCTeH.

1 8
) 8 2 42
N 14
8 8
12 D E C

—

AB=15cm, AD =4 cm, ZDAE = ZEAF
Haiignre: nnomans rpanenuun FBCE

A F B

»» CymiecTByeT MHOTO pa3iM4YHbIX COcOO0B JoKa3arenbeTBa Teopemsl [Tuda-

ropa. Oguo n3 Hux npuHagnexuT npesuaenty CLIA [Dxeiimcy [aphunay.
Ou npencraBm 3T0 AoKa3arenseTBo em€ B 1876 roay, pabdoras B [lanare
IpencraButeneii kourpecca CLLIA. Ipoananusupyiite 0Ka3aTeabCTBO TEO-
peMBI B COOTBETCTBUH C TUIAHOM, MPEACTABICHHOM
HIDKE M 3aIHIINTE J0KA3aTeNbCTBO B TETPAIH.

1) Beipaszun miomanb Tpaneuun yepes a u b.

2) IInomaau TPEX NPAMOYTOIBHBIX TPEYTOIbHHUKOB e o) 7/
BBIpasmi uepes a, b, ¢. 3) [lo akcuome paBeHcTsa b a
TUIOMIAAEH Pe3yabTarT, MOMYYSHHbIH B MyHKTe | 12, IpUpaBHSI U yIPOCTUIL.
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[Laomaas pomoa

IIpakTHyeckas padora. [Iposeaure 1uaronans pomda wiu Guryps: B popme
BO3AYIIHOTO 3Mest. PaspexxsTe purypy mo quaroHasn Ha TPEyroabHHKA. UToOb!
yOeauThCs, YTO TPEYTONBHUKH KOHTPYIHTHBI, HAJIOKUTE UX APYT HA Jpyra.
UccnenyiiTe, Kakas CBA3b CYLIECTBYET MEXKIY TLIOLIAABI0 poMba niti (Urypsl
B ()opMe BO3AYIIHOTO 3Mes U MOTYyYEHHBIMU TPEYTONbHUKAMH.

Inomaas pomda

1. [Tnomtage pomOa paBHA MPOU3BEACHHUIO CTOPOHBI
U BBICOTHL: S = ah
i

OTMeTHM YTO BBICOTBI POMOBI PAaBHBIL. a
2. [Tnouraas pomba paBHa MONOBUHE MTPON3BEACHUS d; d

nuaroHaei: S = % did>

3. [Tnomaas moboro Npon3BOILHOTO BHITYK- di d>
JIOTO YeTHIPEXYTONbHUKA, JUATOHATH KOTO-
POTO B3aMMHO MEPHECHANKYISIPHBIMU PaBHA @
MOJIOBUHE TIPOU3BEICHUS JUArOHaNe: S = % did;

1 Jokaxure Gpopmyny S = % did: HaXOXJEHUS TUIOLA M poMOa i (PUTYpBbI

B (hopMe BO3AYIIHOTO 3MES, 110 IIAHY MPEACTABICHHOMY HMXKE.
ILnan pas pokasarenancerBa. 1. Jlokaxure, uto auaronans pomOa wim Qu-

Typsl B ()OpME BO3AYIIHOTO 3MEs IIUT €r0 Ha JBa KOHTPYIHTHBIX TPEYTrOlb-
HuKa. 2. CIOXKHUTE TUTOMIAN IBYX TPEYTOJIbHUKOB.

1 a 1g
2 .

2 > Haiinure nomma s pomOa 1w (purypbi B JopMe BO3AYIIIHOTO 3Mest TIO TAHHBIM PUCYHKA.

1) 2) 9 cm
5

\EACM

3 1) Haiinure nnomazas pomba. 2) [nomans purypst B popme BO3MyLI-
' HOTO 3Mest paBHa 180 m2. Haiiaure npy-

4 > 1) Haiigute nnomanp 2) IInomaas pomba (4x? + 8x)m2. Bei-

¢durypst B popme pasuTe JpyTylo AUaroHalIb 4epes X.
10

BO3AYyLIHOTO 3Me€sl.
z ‘
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I[Lnomans pomoba

5 Bricora pomba 6 cM. OHa JETHT IPOTHBOIO-

n0%HYI0 cTopory AD Toukoit M B oTHOMmIEHHH M 2 C
AM:MD = 4:1. HaiiguTe nuomaas pomoda.

Vkazauue: 0603nausre MD =x, AM = 4x u nyist 5
HAaXOXKIEHUS CTOPOH MCMONb3yHTEe NpPSIMO- A B
yroibHbli TpeyronsHuk AMB.

j>> IMnomane kBagpara ABCD pasua 625 cm?, a miomans
pomba AEFD 500 cm?. Haiigure rutomma/ s 3aKparieHHOH
4acTH.
Yka3aHHe: OonpeaenuTe BEICOTY poMOa U HalauTe T1o-
maas ADHF.

ﬂ> 1) [Mnowans npsmoyroasauka ABCD pasua 60 ¢cm?. Haiigure miomans
pomOa, BEPUIMHBI KOTOPOTO SBISIOTCS CEPeANHAMU CTOPOH JAHHOTO TPSIMO-
YTOIBHUKA.
2) Haiigure mnouraas pomOa, ecnu ero nepumerp paseH 80 cm, a oaHa U3
auaroHanei 24 cm.

&>> [To nannbIM prCyHKa HaliAUTE TEPUMETP U TLIOLIAIb
pomba.

y 1) Haiinute mepumerp pomba, miomans KOTOporo pasHa 9,6 M2, a ogHa u3
nuaroHanei 3,2 m.
2) Iuaronamu pomba otHOCSTCS Kak 3:4,a muionans pasHa 54 cm?, Haiigure
JUTMHBI JUaroHanei pomoa.

10>> [pu mOMOLM IMHEHKH TIPOU3BEANTE HEOOXOAMMBIE U3MeE-
PEHUS C TOYHOCTBIO 10 | MM M BBIYMCIIMTE TUTOILAIN 3aKpa-
HICHHBIX YaCTeH, a TAKKe IJIOIA b BCei (GUrypsl.

D J1nst ka0l mpoHyMepOBaHHON (hUTYpBI BEIOEPUTE COOTBETCTBYIOILYIO (hOp-

MYITy HAXOXJISHUS TUIOIIAIH.

A)S=4a*
B)S=%dldz
=1

C)S= 0 ah

D)S= %h(an + a2)

E)S=ah
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O0o0uIaronMe 3aanuga

i

)

12

> ano: LMNP Tpaneuwus. 2 > Jlano: ABCD Tpaneuus.

LMNP = KRPN EBCF = HGDF

1
okaxkute, UTO: Sacp = — h(ar +a:
Jlokaxure, 9T0: SpMNp -;—'h(a; + a2) A 2 ( )

M, a2z K
h “\—\
-
R
La P

Jlns mocaaku noMuAOpoB, Aaas Pacum, 3aropoaui CietuanbHbIMU [MTAMK
YUYaCTOK MPSAMOYTOIbHOM (opMBl, pazmepom 15 m x 25 M. [ToTtom o pernin
YBEJIUYUTH TUIOMAAb YUACTKA TAK, 4YTOOBI OH CTal KBAAPaTHOH (OPMEI U
IPH 3TOM HE TIOKYTaTh HOBBIX IMTOB. Ha CKOIBKO KBaJPaTHBIX METPOB yBe-
JUYUTCS TUTOIA/Ib yJacTKa?

., Jluaronanb mapannenorpaMma MNepHeHIuKy- A
nspHa ero cropone. Haltaure nnomnians mapan- 2 9%
JIeIorpamMmMa o JaHHBIM PUCYHKA.

> 3anummTe GopMyTy It HAXOKASHHS IO u- ! 5
TypBl HA PUCYHKE. T
1 e | “
L)
Hano: ABCD napamnenorpamm.| 7 > Haiiue mnomazns 3aKpallieHHOH
AM = MD; Sacvp= 8 cm? YaCTH HA PUCYHKE.
Haiitu: Sascp
B ¢ B .
3 P
-
/ é P
A M D
., 1) Haiiaure mnomaas AABN, ecin S aasc= 90 cm?,
AN:NC=3:2.
2) Haiigure nnomaas AABN, ecniu BN - meguana, a
Saasc = 60 cm?. A N G
> Haiigure x M0 AaHHBIM PUCYHKA.
S =63 c™? S =168 cm? &= %6 il

] o~ 7eM I
N |

7 cM *
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O0o0maronue 3aJaHus

10

11

12

13

14

15

- Heceaenoanne. Mceneayiite OTHOLIEHHE TUIOIAACH ABYX TPEYTOIbHUKOB B

Pa3IUYHBIX ClTy4dasX.

1) Ecnu paBHBI ATHHBI BBICOT 2) Ecimt paBHbl [HMHBL

B OCHOBaHUI1

¢
—a———b —

- Ilo naHHBIM pHCYHKA HAWAUTE TUIOIIAAL 3aKPALIEHHON YaCTH.

B\ 12 om 4.8 ou 120m
H - ] 8 cm
12 o 1,2 a A
L~ cM b ,2 cM .
e 4 cm
12 cm | =

I[oxaxm’re 41O OTHOIJ.IICHI/[e fT 0p0H 06paTHO NMpONMOPHHOHAIBHO OTHOLLIEHHIO

BBICOT, T€a . .b:c= —:— —.
ha hb hc

1) HaiiguTe nnomniaas paBHOCTOPOHHETO TPEYTOAbHHUKA C BBICOTOI /.

2) HaiiguTe xareThl NpsMOYTOILHOTO TPEYroabHHUKA, THIIOTEHY3a KOTOPOTOo
pasua 13 cm, a omazns 30 cm?.

3) Haiigure mnomaas 0CTPOYrojibHOTO TPEYTOIbHHUKA C BHICOTOM 7 CM, €CITH
BBICOTA ACTUT MPOTUBOIEKAILYIO CTOPOHY Ha OTPE3KU 3 ¢M U 9 cM.

B C
» KBazgpar co ctoponoii 3 ¢cM pa3aenéH oTpe3kamu
CM u CN Ha Tpu paBHbIe 1O TUomaau yactu. Haii-
aure amuny orpeska CM. M
A
N D
[Tnomane npsmoyronsuuka ABCD cocTaBnser 72 kB.el. B C

Touku M u N saBiAIOTCS cepenMHaMM CTOPOH HPSIMO-
yrombuuka. Haiinnre miomazns A CMN. Vikasanue: nc-
NOABb3yHTe 4TO Sacmn = Sasco — Samsc — Sancp — Saamn.

O6o3nauste AD = g, AB = b 1 BeIpa3uTe 1miomanm yepes A
ab. N D
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4.1. PanuonaJibHbIe YPABHEHUS
4.2. Ilogobue puryp

B 3TOM pa3snelie Bbl HAyYHTeCh:
- pemaTth pasIUYHbIE 3a7a4M, NPU MOMOIIU PALHOHATBHBIX

yPaBHEHHIA;

- CBOMCTBAM MOJOOHBIX TPEYTOMbHUKOB;

- CBOHCTBAM MOJOOHBIX YETBHIPEXYTOIBHUKOB;

- pelarh pasaudHbIe 3a4a4H, IPUMEHS s TPU3HAKK TOA00Hs
TPEYTOJILHUKOB;

- u300paxarts npeobpa3zoBaHus MOAOOUS;

- 1300paxkaTh pa3MUYHbIE BH/BI ABMKEHUS QUTYD.

PaimoHanbHble ypaBHEHHs MIMPOKO MPUMEHSIOTCS B IPHOOPOCTPOE-
HUH, KOCMUYECKUX HUCCIENOBAHUAX, (PMHAHCOBBIX ONEpaLUsIX U T.A.

[Tonobue uryp MIMPOKO MPUMEHSETCS B U3MEPUTENIbHbIX,
KOHCTPYKTOPCKHX U IM3aHHEPCKHUX padoTax.

310 HHTepecHO!

Ha pucynke nzo0paxena mozaens op-
OUTATBHOTO  KOCMHMYECKOro Kopalus,
npeaHasHauYeHHAs IS TIOJAETa B KOCMOC
TypuctoB. Kopabnb paccuntan Ha 6 nac-
CaKMPOB U 2 YICHOB HKUITAKA.

Jns Toro, 4To0Bl paccYUTaTh ONTH-
MaJTbHBIC pa3Mepbl KOpalIisi KOHCTPYKTO-
paM W HMHXEHEpaM MpPUILIOCH PEIINTh
MHOTO PALMOHATLHBIX YPABHEHHIA.




PanuonajibHbIe ypABHEHHUS

YpaBHeHue, coaeprkariee B JIeBOM U MPABON YaCTH PallOHATBHBIC BEIPAKESHUS Ha3bl-
BAETCs palMOHAILHBIM YpaBHeHHEeM. BO MHOTHX 3a1auax MPUXOAUTCS PEIIATh PALiHo-
HAJIbHBIE YPaBHEHUs, COAEpIKalllfe MepeMeHHyI0 B 3HaMmeHarene. B sTom ciyuae
HEeOoOXOIMMO yKa3bIBaTh 0OMACTh JOMYCTUMBIX 3HaueHHi nepeMeHHbIX (O/13).

Mpumep L _ 2 B nannom ypasuennn O/13 x # 3. YuureiBas, uto x # 3
r- YMHOXHM 00€ 4acTH ypaBHEHHS Ha (x — 3).

(x-3)

-3 = 2(x—3), orciona nomyunm 1 =2(x - 3),2x="7 x 35
! R
3,5 3 05

Takum oOpa3zom, x = 3,5 sBiIAETCS KOpHEM ypaBHEHuUs. J[aHHOE ypaBHEHHE HE UMEET
JpyTuX KOpHEH.

IloncraBum MOJIYYCHHOEC 3HAYCHHUEC B YPABHCHUE!

2 2 2

xt5 x+1 _ -8

x—1 x-3 (x—D(x—3)

O/13 mannoro ypaBuenust x # 1, x # 3. YMHOxuM 00e 4acTH ypaBHeHHs HA OOIINit
3HameHarensb (x — 1)(x — 3).

IMpumep 2. Pemmm ypaBHeHue

x+5_ cx+1 _ B DO&—-3) coznacno pasencmey
(x_l)(x_3) x—1 (x 1)(x 3) x—3 - (x_])(x_3)
x+5)x-3)—-(x+DHx—1)=-8 Iocne coxpawyenus
2x—6=0 Packpoem ckobxu u npugedém nodobHvle crazaemvle
x=3

[Tpu x = 3 ganHOE ypaBHEHHE HE UMEET CMBICIA (TaK 3HAMEHATENb IPU ITOM TIpe-
Bpamaercs B «0»). DT0 TOBOPUT O TOM, YTO JAHHOE YPaBHEHHE HE UMEET KOPHEH.
12

4
IMpumep 3. B ypaBHeHun, T+5 - x+2 O3 x# S,x# 2.
Hcnonb3yst CBOMCTBO MPOIMOPLMH MOKHO HATTHCATD:

12(x+2) =4(x +5)

12x+24=4x+20 8= 4 x= %z %
Oodyuaroniue 3aganns
1 > Pemmte ypaBHeHus.

4 __ 3 a |1 2a —1 3 __1

a a 2 a+1 a 1 x x 2

X _x 6 a a__ 2 3.2

x+1  x 1 3a+6  Sa+10 5 |3, 1 21 1
2 4 X
R, S

m L 2m__ | 2n_,n 5, 3% 12

m+ 1 m 1 n 1 n? 1




PanuonajibHbIe ypABHEHHUS

KD

12
IIpumep L. peryn ypasuenue. 6 x X1 3mechON3,x#6.

Ymuoxum 00e wactu ypaBHeHust Ha (6 x): 12=(x+ 1)(6 x)
Orciona 12=6x x*+6 «x
x2 5x+6 0 x1=2,x=3
IIpoBepsTe, ABASIOTCS M 00a TUX YHCTA KOPHSIMH JaHHOTO YPaBHEHHSL.

2
IIpumep 2. Pemium ypaBHeHue X 3x 2 , XF2 .
x 2 2 x
x* 3x 2
3anuiueM ypaBHEHHUE B BUJES S - 5 ¥ YMHOXHM 00€ CTOPOHBI Ha
X X

o0umit Muoxutens (x - 2). [omyunmx? 3x= 2

Orciona x? 3x+2=0, x=1,xn=2

IIpn nposepke, yOexnaemcs 4To, X = 2 HE YAOBIECTBOPSAET YPABHEHMIO, T.K.
npeBpaiaer 3HameHarens B «0». Takum 00pa3zom, KOpHEM JAHHOTO YPaBHEHUS
SIBIISIETCS TONBKO X = 1.

Bunmanue! [locne perenust paloHaNbHOTO YPaBHEHHUSI, COAEPIKALIETO TIEPEMEH-
HYIO B 3HAMEHATeNe, HY)KHO 00s13aTeIIbHO BBIMTOIHUTE IIPOBEPKY KOPHEH.

> Pemmre ypaBHeHHUs.

10 _ 8 e) x> _ 5x 6
a) —2)( 3 x 1 c) ?—3x+2 X2 4 2 4
b) 22+dx _ 2v g 3 _ 1 H 2 6x _ 5
x+2 3 2+2 X X 5 - 5 x
©, Pemmre ypaBHeHus.
1 1 2 3 2 1
a) —— — +-=5= c - = —
) 4 2t 7 ) x—1 x+3 2
b) L, 1 2 dy 52-7 _ 3z+2 _
t-2 t+2 3 2z-2 z+1
> Pemmre ypaBHeHus.
1 9
a) x=4_ X 4 by I+ )P =7
x 9

> a) Haiingure umcno, ecnu uncino odparHoe JaHHoMy B 8 pa3 0oIbIle ero KBaapara.

b) Cymma umcna u uncia 00paTHoro JaHHOMY paBHa? . Haiigure 310 uncno.

¢) 3namenaTens OOBIKHOBEHHOM ApoOu Ha 3 Oomnbire yncnurens. Ecmm uncnu-
TeJNb YBEIMYUTH HA 7, @ 3HAMEHATEIb Ha 5, TO APOOb YBETUUUTCS HA é— Haii-

JIUTE 3Ty APOOE.
AP X2+ 2x

" Tlpu KakMX 3HAUEHHSIX TIEPEMEHHOMN: a) 3HAUEHHE BBIPAKEHHUS —— =~ paBHO |;

+1 x+6
3 paBHA MPOU3BEACHHIO ITUX JKE BHIPOKEHHIA?

b) PazHocTb BhIpakeHHit p 6 u

3
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Pemenne 3a1a4, Npu NOMOIIH PALMOHAJIBHBIX YPABHEHUH

33}13‘"{ Ha NPOLUEHTHI H OTHOUICHUSA

- Komanga Axmena u3 20 urp, ChIrpaHHBIX J0 HACTOSILErO JHS, BhIUTpaia 8
urp. CKONIBKO €€ Urp Moapsia JO/DKHA BBIUTPATh KOMAHAA, YTOObI JOCTHYb
75%- TO IONOXKUTENBHOTO pe3ynbTara’

ILnan paas pemwenusi: 1. OTHOIIEHNE BHIMTPAHHBIX UTP KO BCEM UIPaM PaBHO %

2. Ecu ChIr'paTb eme x HUT'D U BBIMTPATH UX MOAPAL, TO OTHOIICHHUE BHIMTPAHHBIX

+Xx
UTP KO BCEM MIpaM CTAHET | —————
P P 8 4+ 20+ x
3. YpaBuenne: 2 -~ —
20 +x 0.75

Amus u3 20 TeHHUCHBIX MapTuii Bemrpana 12. CKoabKo MoApsa mapTuit
MOXET MPOUTpaTh Amus, 4ToObI €€ pe3ynsTar cocTasisi 50%?

> B knacce 8 manbunkoB u 18 aeBouek. ITocsie TOTo, Kak B KIaCC MPUIILTH IIé
HECKOJIbKO MAJIBYMKOB, BEPOSTHOCTH TOTO, YTO CIIy4aifHBIM 00pa3oM BbI-
OpaHHBIH YUEHUK SBISETCS MATBIUKOM, CTANIA PaBHA 1 Cronbko mansun-
KOB OBUTO MPUHSATO B Kiacc?
B 10 1 coxa 60 % umctoro ¢pykroBoro sxkcrpaxra. CKOIbKO (hpyKTOBOTO JKC-
TPAKTa HY>KHO JOOABUTH B COK, 4TOOBI €ro coaepikanue coctaBuio 75% ?

Cxonbko conmu HyxHO 100aButh B 40 11 10%-10r0 pacTBopa, 4To0bI OH CTal
20%-upIM?

> Ectb aBa pactBopa 30%-srit 1 10%-nsr1ii. Ckonbko 30%-ro pacTBOpa Ha10
no6asuts k 1 1 10%-ro pactBopa, 4To0sI pactBop ctan 22%-Hbim?

I'eomerpuueckue 3a1a4u

1) Opna cropona npssMoyroibHUKa Ha 14 ¢cM Oonblie Apyroi, a AMaroHamb
pasHa 34 cm. Haiigute CTOPOHBI IPsIMOYTOJTbHUKA.

2) OpuH U3 KaTeTOB NPSIMOYTOJILHOTO TPEYTOJIbHUKA HA 3 CM , @ Ipyroi Ha 6
CM MEHbILIE TUMOTeHY3bl. Halinnte aAnmuHy runorenyss.

3) Jnmua npsaMoyroiabHUKA Ha 7 ¢M OOJbIIe MIMPUHBI, @ MJIOUAAL PAaBHA
60 cm?. HaiiznTe nepuMeTp nmpsiMOYTOIbHHKA.

ITo nepumMeTpy cagoBOrO y4acTKa MpsMOYTOIbHOM (HOPMBI
JUTMHOM 8 M M IIMPUHOI 4 M, HA OMHAKOBOM PACCTOSHHH OT x
KQXJ0i U3 CTOPOH, pa3OMUT LBETHUK. 3HAsA, YTO TUIOLIAMIb
caja BMECTE C LIBETHUKOM COCTaBIsIeT 165 M2, HaliauTe mm-
PHHY I[BETHHKA.

[Tpu yBenuueHnn Ha OAMHAKOBYIO JJTHHY BCEX CTOPOH TPSMOYTOIbHUKA pa3-
Mepamu 2 M X 4 M, €ro miIomaas yBenmuuinach B 3 pasza. Haiinure HoBbIe pas-
MEPBI y4acTKa.

[Tnomaas TpeyrombHuKa, OCHOBaHUE KOTOPOro Ha 20 cM OoIbIIe BBICOTHI,
paBHa 78 cm?. Haiiqute OCHOBaHHE TPEYTOIbHUKA.
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Pemenue 3a1a4 ¢ NOMOLIBIO PALIMOHAJILHBIX YPABHEHHH

3agaum Ha paboTy

3apauya. /[poe paboumx MOTYT BBHIMOIHUTH HEKOTOpPYIO paboty 3a 12 aueil. 3a
CKOJIBKO JHEH KaXKIblii pad0uHMii BBIIOTHUT 3Ty padoTy B OTACIBHOCTH, €CITH OTHOMY
W3 HUX JJI51 BBIIOMHEHUs 3TOH padoTs! notpedyercs Ha 10 gueit Oonbiie ;uem apy-
romy? Pemtenne: Ilycts, 2-0it pabounii MOJKET BHITOMTHUTH paboTy 3a X AHEH, Toraa
1-b1it pabounii BeImoOmHUT €€ 3a (x + 10) queit

[lepsorit pabouwnii 3a | 1eHL BBIMOMHSAET 1

———— - VIO 4aCTh padoOThI, 2-0H -— - VIO.
| X+ 10 y paboTEL x ¥

+ —_—
x+10 X
3a | JeHb OHM BBIMOJHSIOT —— 4YacTh Pa0OTHI (COMMACHO YCIOBHUIO), COCTABHM

12
ﬁ + % %.YMHO)KMM o0e yactu ypaBHeHus Ha | 2x(x + 10).

Momyunm, 12x + 12(x + 10) = (x + 10) - x. [locne ympoueHus umeem
2
X 14x 120 = 0. Pemennem NaHHOTO ypaBHEHMS SBISIOTCS umcaa x1= 20 u

BwmecTe, 3a | 1eHb OHM BBITOIHAT 4acTh padOThL 3Hast, YTO BMECTE

ypaBHEHHE

X2= 6 (He ynoBneTBopsieT ycnoBuio,T.K. x > (). Urtak x=20,x+ 10 = 30.
Oteer: 2-0oii paboumii Bemmomuser padoty 3a 20 aueit, a l-piii — 3a
30 gueit.

1 ®dapu MOXKET BBITIOIHUTH paGoTy 32 3 yaca, a BMecte ¢ Ksimpanom Ty ke paboty
3a 2 yaca. 3a CKOITbKO BPEMEHH BBIMOJHUT 3Ty padoty Ksampan, padoras ogun?

2 > Jlse Gpuraas! paboTas BMECTE 3aKOHUMIN PEMOHT 3a 6 aHeil. 3a CKOTbKO AHeH
3aKOHYHT HTOT JK€ PEMOHT Kakaasi Opurana B OTAEIbHOCTH, €CITH OJHOH U3
HHX I 3TOTO OHa00uTCs Ha S aHel Oonbiue, yem apyroii?

3 JlBa TpakTOpMCTa MOTYT BCTAXarh 1oJjie 3a 4 yaca. 3a CKOJIbKO YacOB BCIIAILIET
© 9TO e MoMe Kak/blit 13 TPAKTOPHCTOB B OTAETBHOCTH, ECITH OHOMY M3 HHX /s
BBITIOTHEHUST HTOH pabOThI MOTpeOyeTcst Ha 6 yacoB OOMbILIe, YeM ApyTroMy?
4 > Uepes oany TpyOy Oacceitn HanmonHsieTcs B 2 pa3a ObIcTpee, ueM yepes apy-
 rty1o. Bciu oTkpeITE 06e TpyObI, TO Gacceiin HamonuuTces 3a 4 uyaca. 3a
CKOJTBKO BPEMEHH HAMOMHIET Oaccein Kaxaas Tpyda B OTAEIbHOCTH?
5, Yepes omny TpyOy Oacceiin HanonHseTcs B 3 pasza ObicTpee, yeM yepes apy-
" ry10. YToOBI HAMOMHKUTE GACCEITH CHAYANA HA | Yac OTKPBUTH TONBKO TIEPBYIO
TpyOy, a 3areM Ha 4 yaca OTKPBUIM TOIHKO BTOPYIO TPYOY. 3a CKOJILKO Bpe-
MEHH HAMOMHAT Oacceiin o0e TpyOs! BMecTe?

6 » /lBa KOMIIBIOTEPA MOTYT MOACYNTATH 3apILIaTy pabOTHUKOB (hUPMEI 3a 3 yaca.
OnuH 13 KOMIBIOTEPOB, HCIOIb3YsI 00I€e COBPEMEHHYIO MPOrpaMMy 715
pacu€ToB, MOXKET 3aKOHYUTH paboTy Ha 3 wyaca paubiie Apyroro. CKOIbKo
BpPEMEHH NOTPeOyeTCs KX A0MY KOMITBIOTEPY, YTOObI 3aKOHYUTH PadoTy?

7 /lBoe paGorHikoB, 06padaThIBAIOT HEKOTOPYIO HHPOPMALIHIO U ITOCHUIAIOT &€
MO MEeKTPOHHOM 1mouTe. CKOTBKO BpeMEHH, MOTPeOyeTCs Al BBITOIHEHUS
9TOH ke paboThI KaXa0My pabOTHHUKY B OTAEIBHOCTH, €CITH OUH U3 HHX BbI-
nonHsieT e€ B 3 pasa ObicTpee Apyroro?
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Pemenue 3a1a4 ¢ NOMOLIBIO PALIMOHAJILHBIX YPABHEHHUH

3agaun HA ABHKEHHE

3apaua. [Tyts nmmnoit 480 KM mpoxoauT no ac(anbToBOH U MO MPOCETOYHOM
nopore. ABToMoOmis pacctosiaue 80 KM 10 PO CET0UHOI JOPOre, TPOIIET CO
CKOpOCThIO Ha 40 KM/uac MEHBILIE, YeM 10 ac(haabTOBOI Jopore. 3Hast, 4TO HA
BECh MyTh OH 3aTPaTHI 7 4acoOB, HAWAUTE BPEMsI, KOTOPOE MOTPATHI AaBTOMO-
OMITb TIPH ABMKEHUH TI0 TTPOCENOYHOM A0pOTe.

1 cnocob:
[Tyts l'[poﬁnel-mmii Cxopocts | BpeMst  miyr,  cxopocts x spems

nyTh (KM) (xm/9) (1)

Topore T 400 v+40 | ¢ (v+ 40)t = 400

oy clarmt 80 v 7t v(7 t)y=80
1-if cioco®: U3 2-oii crpoku Tabmauer: 4 40 = 4(30 v= 400t 40t

W3 3-eii cTpoku Tabmuusn: U = 7 7
Otcrona noy4yaeM paluoHalIbHOE YPaBHEHUE 40( 1‘0 ) 780
t
10 ¢+ 2

Paznenum obe yactu ypaBuenus na 40: -
t t
Monyunm £ — 19t +70=0; ©1=5; 2= 14 (MPOTUBOPEYHT yCIIOBHIO 3a1a4H )

OtBeT: no npocénouHoit fopore 2 yaca

2-0ii €006 :ABTOMOOHIB €Xaj 1Mo AOPOre, MOKPHITOH achansToM
400

v+ 40

3Hasi, YTO HA BECh MyTh OH MOTPATHII 7 YaCOB, COCTABUM yPABHEHHE:

400 80
— + —_ - _ .
o+ 40 v 7 PemuB nannoe ypasuenue, nomyunm v = 40 km/4. Toraa

0 MPOCENOUHOM qopore o apuraics 80 : 40 = 2 yaca.

. . 80
4acCoB, a Mo NMpoCeJIOYHON A0pOre 7 qacCoOB.

*, ABTOMOOMIIb IBUTAsICh CO CKOPOCTBIO U KM/Y MPEO0IIEN PACCTOSHUE MEKITY
nynktamMu A u B 3a 10 wacos. Ecnu nonoBuny Bcero myTu aBTOMOOWITb ABU-

v v
rajicst CO CKOPOCTHI0 —— , @ BTOPYIO NONOBHY MyTH CO CKOPOCTBIO——, TO

3a CKOJIBKO BpEMEHH OH MPeoaoIeeT myTh OT ropoaa A a0 ropoaa B?
» ABTOMOOWITB, IBUTasiCh U3 MyHKTa A B MyHKT B, uepe3 aBa yaca mocne Hauana

JBVKEHUS! YBEIHYIT CKOPOCTh Ha 10 kM M ocTaBmmiics myTh mpoexan 3a 4
yaca. 3Has1, 4To paccTosHue Mexay myHKkTaMu A u B pasno 460 kv, HaliquTe
~ CKOPOCTb € KOTOPOii IBUTANICS aBTOMOOWITH TIEPBBIE JIBA Haca.
» OpuH 13 IBDKHUKOB AucTaHuuio B 20 kM nmpoxoauT Ha 20 MuHyT ObIcTpee
apyroro. Haiinure cKOpoCTh KakJ0T0O JIBDKHHUKA, €CIIH CKOPOCTh OJHOTO U3
HUX Ha 2 KM/4 OONbIIIE CKOPOCTH APYTOTO.

> Typuct Ha noake st rpediu npoaenan myTh JMHOH 20 KM 110 TEUSHUIO PeKH
u BepHycs ooparHo. Ha Becs myTh on morpatun 7 wacos. Haiigute ckopocTsb
TEUEHUs, €CITH CKOPOCTH JIOAKU B CTOSTUEH BOJE paBHA 7 KM/4.
", Jlonxa, 32 HEKOTOPOE BpeMsi, MPOILLIA [0 TEYEHHIO ITyTh JTHHO#H B 48 kM. Ha oOparHbii
MyTh OHA MoTpariia Ha 1,6 yaca Gombiue. CKOPOCTb TEHEHHS PEKU PaBHA 4 Kw/4.
1) Haiimre ckopoCTh JTOIKH B CTOSUEN BOZIE
2) 3a kakoe BpeMsi JIOZIKa MPOLLLIA MyTh Tya U 00parHo?
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O0o0maromue 3aaHud

Pemnte ypaBHeHMSL.

x 3 x 3 4 3 3 | 6
b 4

2) x 6 )~ 5 9Tt Ty T 2

5 3y Ty 3 | 5 3 20

d 24+ e) >

s N ' T3 " 5 T © 3

Omneparop MOOHIBHOI CBsA3M OOBSIBUIT €XKEMECAUHYIO ADOHEHTCKY1O IIaTy
B pasmepe 10 manar, u 50 rnuk 3a KaXAyl0 MUHYTY pasroBopa ¢ mo0oit
CTPAHOM. 3aNUIINTE BBIPAXKEHHUE, KOTOPOE MOKA3BIBAET, CKOJILKO B CPEAHEM
OyZeT CTOUTh MUHYTa Pa3roBOpa MOIb30BATENsI COTOBOI CBSI3M, €CIU 32
MECSL OH pa3roBapuBa X MUHYT? CKOIbKO MUHYT TOBOPHII OIb30BATENb,
€CIM MUHYTa Pa3roBOpa 3a MecCsIl cocTaBuia B cpeaneM 60 rsamuk?

» Pemmre ypaBHEeHusI.

SN S N S S U IO SRR S (]
xX2+x x 1 y 2 y 3 y y 2 y+2 y
x 3,2 , 12 8 | 4x 2
x2 1 X X 1 x+1 2x+ 3 2x 3
249 yox+1 | 2n1+ 112 51 1 x s _ 8
* X " " x 2 x+2 xz 4

> Paxuns u Cona BMecTe yOpanu KkBapTupy 3a 2 yaca. 3a Kakoe Bpems yOpana
On1 kBapTHpy Paxuns, ecnu n3BecTHO, uTo COHA OHA BBIMOIHSAET 3Ty padboTy
Ha 3 ygaca OsicTpee?

- 1o maHHBIM HAa PUCYHKE BBINOIHUTE CIEIYIOLME 3aAaHMUSL.
1) 3anuiunTe palMoOHaNIbHOE BEIPAXKEHHE, KOTOPOE MOKa- <
3bIBAET PA3HOCTD IIMPUHBI U JUTHHBI IPSIMOYTOJIbHHUKA.
2) 3anuIuuTe BBIPAKEHUE HAXOMKAECHHS TUTOLLAIN TIPSIMO-
YTOJIbHUKA.

3) HaiiguTe 3HaueHHe IEPEMEHHON X, €CIIM NepPUMETpP MPSMOYTOIbHHKA
paseH 22 cwm.

8 x
x?

> B kopobke naxomures 30 uépHbix mapos u n Genbix. Haiigure n, ecnu Be-
POATHOCTB TOTO, YTO CIy4aifHbIM 00pa30M BLIHYTBIN M3 KOPOOKH IIap sB-

nsieTcs OenbIM, paBHa?.

» Cxonbko nuUTpOB Boabl Hano n06asutsh k 40 rp 5%-0ro pactBopa com,
4yT00BI OT cTan 4% -HbIM?

3apauya Omapa Xaiisima. Pemmre ypaBHeHUE pasHBIMU CTIOCOOAMH.
1 1 1

2 40 2 1L
x3+ X 4
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O0o0maromme 3a1aHUA

10}

11)

12)

N

13)

14?

9 » Bcamnuk nogusmncs no CKIOHY Ha TOPY U CIyCTUIICA 00paTHO. JlmiHa ckimona

paBHa 6,5 km. Cniyckancs oH B 3 paza OsicTpee, uem noguumaincs. CoctaBsre
BBIPAXKEHUE, COOTBETCTBYIOIIEE BPEMEHH, KOTOPOE BCAJHUK MOTPATHII HA BCE
MyTeleCTBHE, €CITH CKOPOCTb BCAAHUKA HA TIOABEME V KM/4.

PemuTe ypaBHeHMs, MPUMEHHUB METOJ PA3/IOKEHHUS KBAJAPATHOTO TPEXWICHA
Ha MHOJKHTEJIH.

x> 3

1) x2 x 6 i x3+xz 3 2) x2 X 6 + Xz x -2
x+2 X % 3 x+1

3) _3 1 3 4) x> 3x+2 ¥ 3x
X2 9 X2 6x+9  2x2+6x 2 4 2 2x 3

Uepes oany TpyOy mmcTepHa ¢ OEH3MHOM MOXKET HATIOIHUTHCS 33 /1 4acOoB, &
yepes ApYrylo — 3a /m 4acoB. 3a CKOJIBKO YaCOB HAIOIHUTCS LIMCTEPHA, €CIH
OTKPBITb 00¢ TpyOb1?

Pactenus nmyCcTbIHH SKOHOMHO UCIIONB3Y 10T BOTY, Ha-
KOIIJIEHHYIO B CTBONAx. Bona ncnapsiercs or nosepx-
HOCTH pacTeHuil. Uem GoubIlie OTHOIIEHHE TLTOLAIHT
MOBEPXHOCTH, K BOJE COAEpIKALICHCs B PAaCTECHUH ,
TE€M MEHBIIE BEPOSATHOCTh BHDKMBAHUS PACTEHHS B
mycteiHe. Kakryc copra «0040HOK» nMeeT npudmm-
3uTenbHO hopmy cdepsr. [Lnomans chepsl HAXOAUTCS MO
dopmyne S = 4mwr?, a 06béM 1o popmyne V = -‘—;— w3 .
1) Onpenenure OTHOLIEHHE IJIOLIAJH MOBEPXHOCTH K 2
00BEMY KUAKOCTH, KOTOPAst COAEPIKUTCA B KAKTYyCE.
2) B kakoMm citydae KakTyc uMeeT 00/ee OnTuMalibHbIE
pasMepsl A1 BBDKUBAHUS, pH » =12 cm wimm » = 8 cm?

<

3anuumMTe OTHOLIEHHE TUIOMIAAEH Kpyra U KBaJpaTa Ha PHCYHKE. @
N

I[lo naHHBIM PHCYHKA PELIUTE CASAYIOIINE 3a0a4H:
1) 3anummTe BeIpaXKeHUE A HAXOKIEHUS TLIO-
Laay TPEYTroabHUKA.

2) BanuimTe BRIPOKEHUE AN HAXOKAEHUS MepU-
METpa TPEYTONbHUKA.

3) [lepumeTp TpeyroibHHKA Ha PUCYHKE paBeH 24
cm. Haliaute [mMHBI CTOPOH U BBICOTY TPEyTOIb-
HUKA.
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[IpeoOpa3zoBanue puryp. [losopor

OToOpaxeHue MIOCKOCTH Ha ce0sl, KOTOPOE COXPAHSIET PACCTOSHUSA MEXKAY TOY-
KaMH, Ha3bIBaeTcs ABrkenneM. [lpumepamu aBmkeHus ABIAIOTCS Takue npeobpa-
30BaHMUsA, KaK LIEHTPAIbHas CHMMETPHS, 0CEBas CHMMETPHSI, TIOBOPOT (BpallieHHE),
CKOJTbJKEHHE.

[MpakTHueckas pabora. Beipexxsre U3 KapToHa pasnuuHble OykBbl. Beimonnure
JBUJKEHMS, KaK TIOKa3aHO Ha TIPUMEpE.

F 3 F—F

OceBast cuMMETpUS ITosopor CxonbkeHue
(oTpaxenue) (Bpaienue) (mapannensHbIi epeHoc)

[lycTs, 3amansr Touka O u yron o.. Ecnu npu ABMKEHUH TIIOCKOCTH Y4, BBIXO-
il n3 Touku O CoBepIIaeT MOBOPOT HA YTOI 0L, TO TAKOE ABHIKEHUE HA3bIBaA-
eTcsi TOBOPOTOM BOKpYT Touku O Ha yron o. [TIoBopoT MokeT OBITh Mpon3BeacH
B HAMPABIEHHH, KaK 110 YaCOBOM CTPEJNIKEe, TAK U MPOTUB YaCOBOM cTpenku. Ecnu
MpU TIOBOPOTE BOKPYT LeHTpa O, Touka A mepenuia B TOUKy Aj, TO BEpHO Clie-
JyIOILEe. A
1. Ecin Touka A He coBmazaet ¢ Toukoii O, To AO=A 0.

2. Eciu Touka A coBmagaeT ¢ Toukor O, To TOuku A U A A 45°
COBTIAIAIOT.

IIpumep 1. Yron noBopora AOA, pasen 45°. Touka A coBepimia

noBOPOT BOKPYT Touku O, Ha yron 45° 10 4acoBO CTPENKe. 0)

IIpumep 2. [Ipoananu3upyiTe NOCIEA0BATEILHOCTD 111aTOB, TPU KOTOPOM COBEP-
mraercs noBopot TpeyronbHika AABC Bokpyr Touku O, Ha yron 120°. [loBropure
9TH 1IATH, BBITIOIHUB OCTPOEHUE B TETPAIu.

1.Coenunure T0uky O u Touky C oTpes- B /\
KOM TIPSIMOIA.

C
2. INpu momomu Tpancroptupa or OC mo- A C '
ctpoiite yron 120° B HanpaBiaeHuu 1Mo 4a-
COBOH CTpeNnKe M LMPKYIEM OTIOKHUTE 0 A

otpe3ok OC1, koHrpysHTHSIH 0Tpe3ky OC.
3.11o ToMy k€ mpaBUILy COEAUHUTE TOUKY

. B
O ¢ Toukamu A u B. [loctpoiite oTpesku /\
OA| 1 OB KOHTPY3HTHBIE TTOTY4YE€HHBIM
orpeskam OA u OB u cocrasnsiomme ¢
Humu yron 120° Touku A, Bi, Ci sB-

JSIOTCS BEPIIMHAMU HOBOTO TPEYTOib-
Huka. CoeIMHUTE 9TH TOUKH.

B,

IIpumeuanne. LleHTpanbHas CHMMETPUS SBISETCS TOBOPOTOM IJIOCKOCTH OTHO-
CHTENBbHO LeHTpa cummerpun Ha 180°.
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[IpeoOpa3oBanue ¢puryp. [loBopor

*, Ha pucynkax Hipke n300paskeHbl pa3Iu4Hble TONOKEHUs Touek A u B npu

BpPALIEHUH UX BOKPYT Touku O B HANPABIECHUH 110 YaCOBOH cTpenke. J{ms kax-
JIOTO ClTy4asi B TETPaaH HAuUePTUTE elE Ba IpUMepa.

B Ay B
'\ A oo
B B,
0 0 B
Toukn A,B u O ne pacrio- 10KH A, B 11 O pacnioro- Toaxn B u O cos-
HIOKeHBI Ha OIHO psiMofi 7KCHb! HA OJIHOM npsimoii  TTAAAIoT

, A
> Ilpu moBopore Bokpyr Toukun O ouka A mpeoOpasoBaHa
B Ai
B TOUKy Al, a Touka B - B Touky Bi. Jlokaxute ,4t0
AB = A B,.
ILian pas nokasarenncrsa: 1. Ilo onpenenenuio noBopora, Bi

YCTAHOBUTE KOHTPYIHTHBIE OTPE3KH U KOHTPYIHTHBIE YINBL. ()
2. Ucnonb3yiiTe akcCHOMY CIIOKEHHS YITIOB.
3. Ucnonb3yiiTe NPpU3HAKH KOHTPYIHTHOCTH TPEYTOILHUKOB.

> Haueprtute B Terpaau pucynok. Touku B, D, F, H ecTb cepenunbl ctopon

kBagpata ACEG.
1) [lns nanHo# Gurypsl ycranoBute GhUrypy, KOTOpas mOIydUuTCs IPU Bpa-
IICHUU OTHOCHUTENIBHO 33JaHHON TOUKH.

a) noBopoT AB Bokpyr Touku P Ha yrom 90° nmo uacoBoii C
CTpEIIKE. B / N D
b) noBopot CE Bokpyr Touku E mpoTHB 4acoBOii CTpENKH. /

¢) nosopot Tpeyronbauka AKEF Bokpyr Touku P na 180°.

P |K
d) moBopor Tpeyronsunka AAPG Bokpyr Touku P na 90°
M0 YaCOBOM CTPEIKE. H \ L /F
2) llpunymaiite ans cocena Imo rnapre BOIPOC O OBOPOTE G
KaKoro-mbo 0Tpe3Ka MM TPEYrodbHUKA HA PUCYHKE. c
» Hauepture B TeTpaau noBOpoOT NapaienorpamMma
Dy

ABCD na yron 60° Bokpyr Touku O mo 4acoBoii
cTpenke. Jlns npuMepa Ha pUCYHKE N300 paxeH Io- A D 60°
BOpoT Touku D Ha yrom 60°.

- (0]
> HaueptuTe B TeTpaau moBOPOT MPEICTABICHHBIX HIXKE (PUTYpP BOKPYT TOUKH
M na 3amaHHBINA yTOI.

1) 100° B nampasne- M 2) 75° B HamNpaBIEHUH 110 YACOBOH
HHUH TIPOTHB YacOBOMH CTpelKe .
CTpENKH M
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IIpeodpa3zoBanue ¢puryp. [loBopor

l’lCCJlC,r'l)"l“i'l‘C H HAYECPTHTE B TeTPpaau.

Ha pucynke nokasaHa rmocieaoBaTeIbHOCTD 11aT0B, KOTOPbIE BBIMOTHAIOTCS
npu noopote Tpeyroiabuuka AABC ¢ Bepumnamu A( 4;1), B( 3;5),C( 1;3)
Ha yrona 90° B HanpaBaeHUH 110 YaCOBOM CTPEIKE.

IIpu noBopoTe Ha yroa 90° B HaNpaBIeHUH 110 YACOBOI CTPEIIKE KOOPJHHATHI
BEPILIMH U3MEHSIOTCS CIEAYIOMNM 00pa3oMm.

AABC AABiCy

A( 4;1)— A (1;4) Koopnunater u3menstorest kak  (x; y) — (v; x).
B( 3;5) — B (5; 3) Buumanue! |OA|=|0A,|, |OB| = |OB,|, |OC|= |OC|
C( 1’ 3) —~(Ch (3, 1) IABI = |A|B||, |BC| = |B|C||, |AC| = |AICI|

6 > Haueprure TpeyroibHUK, KOTOPBINA TOTYYHTCS
IPU TIOBOPOTE BOKPYT ToUkH O TpeyronbHUKA €
sepurnnamu E(1; 3), F(3; 1), D(5; 3) B Ha-
NpaBlIeHUU N0 4acoBOIl cTpenke Ha yroua 90°.
3anummTe B 0011eM BUIE, KaK IPH STOM, U3Me-
HUJINCH KOOPAUHATHI BEPILIMH TPEYTOIbHUKA.

7 > Ha pucynke n300pak€H moBopoT YETHIPEXYTOITb-
HMKAa OTHOCHUTENBbHO Hadana koopauHat O Ha
yron 180°.

1) Ilpoananu3upyiiTe KOOPAMHATHI BEPILIUH 110~
Jy4eHHOH (pUry pbl OTHOCUTEITLHO UCXOAHOM (-
rypsl 1 00001MTE CBOE MHEHHE.

2) Ilo puCyHKY 3aMUILINTE BCE BO3MOKHBIE KOHTPySHTHBIE OTPE3KU

8 » HauepruTe Ha KOOPAMHATHOM TLJIOCKOCTH MOBOPOT M0OOT0 TPEYTOMbHUKA OT-
HOCHUTENIBbHO Havdana koopauHat Ha yriusl 90°, 180°, 270° u 360° B nanpasne-
HUU TIPOTUB YaCOBOM CTPENKH.
g 3amiLINTe KOOPAMHATHI BEPIIMH (PUIYP, KOTOPBIE MOTY4aTCsi MOCIE TOBOPOTA
— " ¢uryp, n300paKEHHBIX HA PUCYHKE, B HATIPABICHUH 110 YaCOBOI CTPEIIKe Ha
3aJJaHHBIN Yroln OTHOCHTENILHO Hayaaa KOOPAUHAT.

1) 90° 2) 180° 3) 360°
A y Q l‘yl
B C E
P X
/: R
A D 1 F
- TS X D




IIpeodpa3oBanue ¢puryp. [losopor

10>

14)

15)

* KomnbroTepHble Mrphl CO3JaHBI HA

> Yerwipéxyronsuuk A1BiCiD1 nosyuen oTpaxkeHueM de-

AAB,\C, nonyuen u3 A ABC npu momMomm CUMMETPUN OTHOCHTEIHLHO OCH
OX, A MiNiK nonyuen n3 A MNK noBopoTOM OTHOCHTENBHO Havaia Koop-
JMHAT B HAIIPABICHUHU ITPOTUB YacOBOil cTpenku Ha yroa 90°. Haueprute pu-
CYHKH TIO YCJIOBHIO.

’ Y30p Ha PHCYHKE MOXHO MOIYYHTb, €CIH CIIO-

A|B
KHUTb JTUCT HA YETHIPE PABHbIC YACTH, U BHIPE3ATh
y30p Ha oaHOI u3 HuX. IIpu 3TOM Ha 4-X yacTsaX ‘ \ /
HOTy4YaI0TCS CAMMETPHUYHBIE y30pbl. O0BscHUTE,

MpU TIOMOIIM KaKOTO BHA ABW)KEHUS OHA YaCTh / \
y30pa npeoOpa3oBaHa B IPYTYIO. clp

OCHOBE 3aMOJTHEHUs (COCTABICHMS | |
MO3aUKH) Pa3IMYHBIX MPSIMOYTONIb-
HBIX oOOmacreil ¢urypamu B BuUAE
CTPYNIUPOBAHHBIX KBAJPaTOB: J0-

MHUHO(TIO ABa), TPUMHUHO( 1O TpH), —
neutaMuHO ( 1o maTh). Kakue meii- F
CTBUSI HAJ0 BBIIOJIHUTL JJIS TOTO, — T

4TOOBI pa3MECTUTH Ha MECTO TIEHTa-
muMmbl F u T B Mmo3anunoii obnactu
pazmepom 6x5? [lokaxkute 3TH JBU-

JKEHHSI HA PUCYHKE. - —

ThIpéXyronbauka ABCD cuMMETpUYHO OTHOCHTENBHO
ocu OV.

1) 3anummTe Kak M3MEHWIUCH TIPH STOM KOOpPIMHATHI
BEPLINH YETBIPEXYTONIbHUKA, IO 00pasLy

A(=T7:3) — Ai(7;3)

2) armimTe 0000IEHHYIO 3aITUCh U3MEHEHUSI KOOPIU-
HAaT TOYKH TP CUMMETPUH OTHOCHTEJILHO OCH OP/IMHAT.

Haueptute ¢urypsl, KOOpIUHATEI BEPUIMH KOTOPBIX 33JaHbl HUKE U (PUTypBI
CHUMMETPUYHBIE 33JaHHBIM COTTIACHO YCIIOBHIO.

1) Bepumnu E( 3;2), F(0; 2), G( 2; 5) OTHOCHUTENBHO OCH adCIIHUCC
2) Bepumnu J(2; 1), K(4; 2),L(4; 3),M(2; 3)0THOCHTETHHO OCH OpPJHHAT
3) Bepumn P(2; 2),Q(4; 2),R(3; 4)oTHOCHUTENBHO NMPSIMOI y = X

4) Bepumn A(2; 2), B( 2; 2), C( 1; 4) oTHOCUTENHHO MPAMOIL y = X
HauepTuTe pucyHok, oToOpakaromuii moBOpoT (GUIrypbl, BEPILUHBI KOTOPOit
UMEIOT CIIEAYIOIINe KOOPAMHATHI, OTHOCUTEILHO Havana KOOPAUHAT B Ha-
MIPABJICHHUH TI0 YACOBOM CTPENIKE HA yTOJI, YKa3aHHBIH B YCIOBUHU:

1) A(1;3),B(4; 1), C(4; 4); 90°

2) A(1;3),B(4; 1), C(4; 4); 180°

3) M(2;2),N(5; 2), P(3; 2),Q(0; 2);90°

4) G( 2; 1), H( 3; 2),J( 1; 4);180°
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OTHomenne, nponopuust

1" 3akomunTe 3amHCH: CaoiicTBa Nponopuux

a c
Ecmn —— — 70, Ecu 4 = T0, ad = be.

b d

a+2b _
b

&.|c~ a|&

I
&|n o
s:.|c~

- Ecmm

5
L

a)

atc
b) b+d

g &te %
c+d Ecmn

s:.|¢=

= = Ecmm

c~|z o~|a c~|

3
I |s:
Il

atb_ c+d
b d

TO,

<
d

c~|z

2 > VnpocTuTe OTHOMIEHHS.
1 3m 2) 60 cm 3) 350r 4) 2 KM
12 kM Im 1 xr 3000 m

5) 6 KM 6) 2 KT 7) 400 m 8) 20 kr
10m 20T 0,5 km 4r

3 YmpocTuTe OTHOIIEHHS.
_ 2 _ — _ _
1)x2+10x+21 2) x> —9x+ 18 3) X 3x—4 4) x2—2x—-15
x2—49 x2—-36 (x—4)y xX2+9x+ 18
4 > Peumre ypaBHeHus.

2__4 H5+7 Sy 3)_4 10 42a 4 3

1) —=— =
)b+2 b 4 3 2¢+6 Te 2 a+2a a

5 > BepHo nu, uTO:

N N b _c
1) ecm[8=12’md 3 2)ec1m4—5,To

6 » Haiigute oTHOMIEHNE PACCTOSIHUI MEXKITY TOYKAMH HA YHCIIOBOU MPSIMOH.

f L f L 1 1 f 1 1 D E F

6 1 ; 1 A 1 E L é hd llo 1 lvz hd 114

1) AB 2) BD 3) BF 4) CF 5) FD
CD CF AD AB EC

7 > 1) Haspun urpana B kKOMIbroTepHyto urpy. [Ipu 5Tom oHa nonana B nens 3
pa3za u3 12. CkomabKo pas, mo-BamieMy, OHa MOTAAET B Leb, caenas 100 Bbi-
cTpenoB?

2) Ilpu mpoBepke kauecTBa ObLT0 0OHApY)keHO, uTo u3 400 aBTOMOOHIEH 4
HE TIPOLUTH UCTIBITAHUSA, T.K. uMenH AedekTsl. JlaiiTe mMporuHo3, CKOIbKO aB-
TomoOuneit OyayT umets aedext u3 2000 UCTBITyeMBIX aBTOMOOMJIEIH.
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OTHolenue, nponopuus

13)

Kosdduument nepenaun Begynmx Komec K BEIOMBIM KO-
n€caM M3MEpSETCs OTHOIIEHHEM 3yOLOB Ha KOIEcax.
HaiiguTe komuuecTBO 3yOLIOB BEAOMOTO KOJIECa, €CIH
KOJIMYECTBO 3yOLI0B BEAyLIETO Koneca paBHO 20, a Kod -
¢uLMeHT nepenayn paseH 5:2.

Bemymiee
KONee

Benomoe xoneco

» Haiiaure pazHocTs Mex 1y HaHOOIBILINM U HAUMEHBIIMM H3 YITIOB TPEYTrOJib-

HUKA, TPalyCHbIE MEPBI YITIOB KOTOPOTO OTHOCATCS Kak 2:3:4.

- Crpayc 3a 60 munyT npoberaer 55 kM. 3a CKOJIBKO MHHYT CTpayc MpoOeKUT

22 km?
Pemmre 3amaun npu NOMOIIM MOZETHN YaCTh- LIETOE.

B rpynne ajabIMMUHUCTOB KOJIHYECCTBO ACBOYCK COCTABIISACT —3‘ OT KOJTH4IEeCTBa

MaTbIUKOB. CKOJIBKO 1€BOUEK B TPYTINE, €CIM MATLIUKOB Ha 20 Oombie, yem
JIEBOYEK.

1 2
2) % yacTu JeHer y Jlunapsr COCT&BJDIGTT yvacTb aeHer /xasuga. Haii-

JUTe oTHOLIeHue fener Jlunmapsl k qensram JDrasuza.

3) Otnomenue xkonuuecTsBa KHUT y Jlans! k konnuecTBy kHur Mypana 1: 2.
Ecnu Jlana xynut emi€ 12 kHur, TO 370 OTHOMIEHHE cTaHeT 2 : 1.

a) Cxonpko kuur y Mypana? Kak usmeHuTcst 310 OTHOLIeHHE, ecnu Mypan
KynuT emé 4 kauru?

Camup 3a KaXAYI0 MPOJAHHYIO KHHUTY 3apabaTbiBaeT 40 rsamuk, npu 5ToM
npoaas 50 kHur on nonyyaer ewé 4 manara. Cxonpko 3apadoran Camup,
ecnu OH mipogait 775 xuur?

Maxup X04eT yBETHYUTh PUCYHOK KEIE3HOTO
JepeBa, pasMepoM 5 ¢m X 7 ¢M, A0 pasMepoB
TIaKaTa, TaKk 4To0bl 4TOOBI IIMPHUHA TUTAKATa
obu1a 0, 75 M. CKOJTBKO METPOB COCTABUT JJTHHA
rakara?

7 cm
Yuactauku hrienmvoda «Bam ecTh HCHLMO» pa3aaii rpaXxaaHaM MOCIeaHEe

MHUCBMO, KOTOpOe Hanucan oty u marepu Haunonansusiii I'epoit AzepOaii-
mxana MyOapu3 MOparnMoB coBepiInB Oecrpeneie HTHII 0 XpadpocTu
MOCTYTOK B YCMEIHBIX 005X 3a HEAOCTHOCTL A3epbaiiikana. 3a4uTaB npo-
LIaJIbHOE MUCBMO OHM OTIpaBHIUCh Ha Annero lllexuaos k Moruire repos.
% YYaCTHHKOB (reniMoba ObL MOJIOIBIE JTIOAH B Bo3pacTe oT 16 1o 25 ner.
Ilocne Toro, kKaxk K akLUK NPUCOECANMHUINCH eLIE 55 MOIOABIX TIOAEH, OTHO-
HIEHUE KOTHYECTBA MONOAEKH KO BCEM yUaCTHUKAaM COCTaBUIO 5:7. CKOIbKO
MOJOAEXKH YIaBCTBOBAIO B (hrrermmobe?
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Macmrab

- IInan xBaptupsl caenan B macmrade 1: 300. Haiiaute peanbHbie pasmepsl
BCeX KOMHAT. J{11s1 mpuMepa HaliieHbl pa3Mephl caaoHa.

Ecii Ha pUCYHKe JJTHHA CAllOHA PaBHA
2,5 cm, a mmpuHa 2,2 ¢M, TO peaabHble le17uM_ —le—20 M ——p| & MMy

pa3mepsl OymyT:

CrnanbHas

Kyxus

KeHHeg

lem  25¢m

;x=3-25=75(m)

| «—22 MM —>|«—13 MM—}
Il

[ocTunHAs Kopuzop
lem  22¢em
3 1 y=3-22=6,6(m)

Yy M N
—  25MMm _J
., Ilpu momouy TMHEWKN BBIMOIHUTE COOTBET- Cranbhas

CTBYIOLIIME U3MEPEHUS U HANAUTE peanbHble TocTyBNas
pa3Mephbl KaXKA0H KOMHATBI, U300pakEHHON Ha
PUCYHKE, B COOTBETCTBUU C YKa3aHHBIM Mac- —~ T
IIITEI6OM Kyxus |Bannas

Macmtad:  1:500
Haueprute nnouaau Gpuryp ykasaHHbIX HIKe B Macurrade. Jlins mpaBuib-
HOTO OTpeAeNeHHss MacITada BBHIMOTHUTE MOBTOPHBIE U3MEPEHUsSI U TIPO-
BEPHTE BBIYUCICHHUS.

1) bunbsapaHblii cTON pasMepaMu 3) JlopoxKy mjist UTpbl B OOyIHHT
1,6 Mx3,2 M pazmepamu 18,2 m x 1,7 m.

2) backeT00mbHYI0 TIOMIAKY pa3Me- 4) ®yrbonbHOE TONE pasMepamMu
pamu 28 M X15m 64 m x 100 m.

*, Jln3aiiHep raseTsl pelIM YMEHBLIMTb pazMepsbl (oTorpaduu pazMepom

5, Haiimure peanbHbie pasMepsl aBToMoOuns Ha pu- f

6 cMx9 cm. Haiiaute amuHy ymeHbineHHOH (oTorpaduu, ecnm e€ mmpuHa
ctana 4 cm. |

CYHKE B COOTBETCTBUH C YKA3aHHBIM Macirabom

—CM 0,5Mm

> 1) lnune oTpe3ska 2,5 cM Ha KapTe Ha MECTHOCTH COOTBeTCTBYeT 15 kM. Haii-

JIUTE PACCTOSTHUE MEXKIY ABYMs TOPOJAMH, €CITH Ha 3TOH KapTe eMy COOTBET-
CTBYET OTpe30K 23,2 cMm.

2) Jleiina pucyer yMEHBILIEHHYIO KOMUIO CKYIbNTYphl. HaiinuTte peanbnyio
BBICOTY CKY/IBNTYPBI, €CTH HA pUCYHKe €€ BbicoTa pBHal8,4 cm, a maciuTab
1:85.

131



[TponopuuoHabLHbIE OTPE3KH

IIpakTnueckas padora. [IponopunoHabHbIe OTPE3KH.
1. Hauepture B TeTpaau 3 napauieabHbIE IPSMBIE.

2. IlpoBenute 3 cexylye, KOTOpBIE NEPECEKAIOT ITU MPSMBIE.
3. Usmepsre orpesku AB, BC, AC, DE, EF, DE, GH, HIu GI.
4. 3anuimTe U BEIYUCIUTE CIEAYIOUIUE OTHOICHUS

AB > DE » GH AB DE 7 \
D BC EF HI 2) AC ’ DF ’ GGIiI //A b \\\?
3) BC , EF , HI I/B E \\\H
AC DF Gl / \
5. MOKHO 71 110 Pe3yIBTaTaM CKa3aTh, 4TO NapauielbHble /¢ F N

JIMHHUM JEJAT CeKyIHe Ha IPONOPLUUOHATbHBIE OTPE3KU?

IIponopunoHa/ibHbIE OTPe3KH CD
Ecnu nns orpesko AB, CD, AiB1, CiD) Bernonusiercst = ———,
A 1B CiDy

10 oTpe3ku AB u CD nponopumonansust orpeskam AiBi u CiDi.

Teopema. IlapannensHble TMHUH, TEPECEKAIOIINE CTOPOHBI YIIIA, OTCEKAIOT OT
HUX TPOMOPLMOHAIBHBIE OTPE3KH.

Joka3areabeTBo. Jl0MycTHM, YTO MapasieabHbIE MPSMbIE
nepecexaioT cropons! yria A B Toukax B u C, By u Ci. ns
NPOCTOTHI, TMPEANONOKHUM, HYTO CYLIECTBYET OTPE30K
JUIMHBI O TAKOH, YTO OH MOMEIIAETCS 1IET0e YUCIIO Pa3 Kak
B orpeske AC, tak u B orpeske ACi, T.e.. AC = nd,
AC)=md (n > m). Paznenum orpe3ox AC Ha paBHBIE OT-
PEe3KH JTHHOU & B KOMMYECTBE N pa3. B 3ToM ciaydae, 0aHON U3 TOUEK ACNCHUS
Oyzner Touka C,. Uepes TOUKH JeneHuUs MPOBEAEM NpsiMble, Tapautenbubie BC.
ITo Teopeme ®aneca 3TH npsiMbie pa300bIOT 0Tpe30k AB Ha paBHbIE OTpe3KH
HeKOTOp ot AnmuHEI O1. [Tomyunm, uto AB = ndi, AB1 = md..

nod _ n_ AB _ nd _n

OTcio a—AC = U —— =——=—/ Takum obOpazom
Yol “mé m  ABy  md m p ’

AC _ AB
AC AB,

1 > Tlo naHHBIM PUCYHKA HaiiIUTE HEM3BECTHBIE ATMHBI OTPE3KOB.

1) 20 - 2) /\25

F

(X115 1 g 1 12 1
2 > Tlo naHHBIM PUCYHKA HAWIUTE X U .

5x— 8

3)’*4

x+2 2y + 6
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HpOﬂOplll/IOHaJleble OTPE3KH

1 > a) Cneays MHCTPYKUMSM, BBITIOTHUTE JENEHUE OTPE3Ka ATHHbI, HA KOHTPY-
JHTHBIE YACTH.

1. Hauepture otpe3ok AB ntouky C 2. VeranosuTe uupKyab Ha Touke A U Opo-
HE NpUHAANeKaNy1o oTpesky. Coeau- pemure JyTy, nepecekarontyio cropony AC.
Hute Toukn A u C. O6Go3HaubTe TOUKY miepecedenus yepe3 D.

/

A

B

o

A

B

3. He mensim pactBopa umpkyns, 4.Haueprure orpesox GB. Yepes touku D, E,
MpOBEAMTE emé HEecKombKo ayr, I MPOBEIHTE MPSMBIC MapalIelbHbIe GB. Ha
0003HaYMB TOYKM MepecedeHnss OCHOBAHMH YEr0 MOXKHO YTBEPXKAATh, 4TO
uepes E,F, G, nauunas or rouku D AJ = JK = KL =LB sBasiorcs Kourpy-
U T.A. SHTHBIMU OTpe3Kamu’?

g ¥ C St

A B

A B

b) HauepruTe HEKOTOPLIH OTPE30K U pa3Ae/uTe €10 Ha YacTH B OTHOIIEHUH 1:2:3.

2 ©»1) HaiiauTe AIMHBI CTOPOH TPEYTOILHUKA, IEPUMETP KOTOPOTO paBeH 40 ¢,
a CTOPOHBI OTHOCATCS Kak 8:7:5.
2) Haiigure qinuHBI CTOPOH TPEYTOIbHUKA, IEPUMETP KOTOPOTO paBeH 9.4 cm,
A CTOPOHBI OTHOCATCS KaK = 1=~ :L.

5
3) Vsl TpeyronbHUKa OTHOCATCS Kak 2:3:7. OnpenenuTe BU TPEYroabHUKA.

3 » B marasune npoga€Tcs pENPOMAYKLMS U3- | — _cuwia
~ BectHoii kapruns Catrapa baxmynsazne 8
«Meuta 3eman», OpUruHal KOTOPOil Ha- =
xogurcst B HaumonansHOM Mysee Hc- p
KycctB  AsepOaiipkana.  Haiinure “
peanbHYIO JIMHY KaPTHHBL, €CITH €€ LIU-
puHa paBHa 1,5 m. —

e f |
4 > CropoHbl NMPAMOYTOIbHHKA HA PUCYHKE HAXOAATCSA B 3070TOM OTHOIICHHH.

JlaHHbBI1 MPAMOYTOMBLHUK pa3AeIuIN MO ATUHE Ha KBAAPAT U MATIEHbKUH Mps-
MoyronbHuK. 1)Ilo naHHbIM puCyHKa, HalAUTE ATUHBI CTOPOH MAaJaeHBLKOTO
NPSIMOYTONIBLHUKA. 2) JIOKaXKUTe, YTO ATHHBI CTOPOH MAJIEHBKOTO TIPSIMOYTOlb-
HHKA, TAK)KE HAXOAATCA B 30JI0TOM OTHOIICHHU.

2 2 + 2
1+15 2 *
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[Toxo0HbIE 4eTHIPEXYTOJIbHUKH, I0OA00HbIE TPEYIroOJIbHUKH

ITopo6HbIe YeTHIPEXYTOIbHUKH, TOJ00HBIE TPEYIoJIbHUKH

[TogoOHBIMI HA3BIBAIOTCS (PUTYPBI OAUHAKOBBIE 1O ()OPME M Y KOTOPBIX COOTBET-
CTBYIOIIME Pa3MepPhl MPOTIOPLUHOHATLHBL. Harmpumep, Bce KBaapaTs! mog00Hb! ApyT
JPYTY, TaK XK€ KaK U OKPYXXKHOCTH PAa3HBIX PAHyCOB.

HOI[O6HI:IMI/I Ha3bIBAKOTCA MHOTOYTOJIbHUKH, Y KOTO-

PBIX COOTBETCTBYIOLIHME YIIbI KOHTPYHTHBI, @ COOTBET-
CTBYIOIINE CTOPOHBI SIBISIOTCS MPOMOPLIMOHATBLHBIMU
orpe3kamu. Hampumep, Ha pUCYHKE UETBIPEXYTOJIb-
uukun ABCD u EFGH sBnstiorcst nonoOHbIMU 4eTBIPEX-
yronmsHukamu. Tak kak, A= _/E,/B= /F,

8

/C=/G, /D=, AB _ BC _ CD _ DA fL

EF FG GH HE
VY nogoOHbBIX TPEyTOIbHUKOB COOTBETCTBYIOIHE YTIIbI Konrpyamnm, a COOTBET-
CTBYIOILIME CTOPOHBI SBIISIOTCSI TPOMOPLMOHAIBHBIMU OTPE3KaMH. 31eCh, TOBOPS
O COOTBETCTBYIOIIHUX CTOPOHAX, HMEIOTCSA B BUAY CTOPOHBI, KOTOPBIC HAXOAATCA
HAMPOTHB KOHIPYIHTHBIX yrioB. Ha pucynke ams AABC u AMNK numeem:

Kourpysurusie yrnbst | COOTBETCTBYIOIINE CTOPOHBI B 6
A= /M BCuNK c 2
Z/B=/N AC 1 MK 9 3E:}K
/C=/K AB u MN . 12 W

AB _ BC _ AC _

Tak Kak MN - NK MK 3 , 10 AABC u AMNK sBasiioTCst 1010 OHBIMU
tpeyroabHukamu. [logodue obo3nauaercs 3uakom “~”. AABC ~ AMNK.
OTHOIIEHNE COOTBETCTBYIOLIMX CTOPOH Ha3bIBaeTCs Ko duienTom nogodus 1 060-

3Hayaetcs OykBoii k. KoadduimenT nogoOust TpeyrolibHUKOB HAa PHCYHKE PaBeH 3.

1 > O6ocnyiite noodue , 3anncas COOTBETCTBYIOLIHME YCIOBHS IS @) TPEYTOlb-
HUKOB; b) 4eThIPEXYTONIBHUKOB Ha pncymce
a) B M6 N

ﬂi&

2 » Haiinure nepemennble MOJOOHBIX a) TPATICLHIA; b) TPEYTONbHUKOB HA PHU-
CYHKE.

a) b) 4 S
M 3
6x-3 T
L > Ta
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ITono0HbIEe YeTHIPEXYTrOJIbHUKH, NOJ00HbIE TPEYroJbHUKHU

Hepu METPp MOJ00OHBIX M HOI'OYI'OJIbHUKOB

Teopema. OTHOIIEHNE TIEPUMETPOB ABYX NOAOOHBIX B C F
MHOTOYTOJIbHUKOB PAaBHO OTHOIICHHUIO COOTBETCTBYIO- G
HMIUX CTOPOH (1K KO3 (hULMeHTy mogodus). h
Ecmu ABCD ~ EFGH, 10

AB+BC+CD+DA _ AB_ BC _ CD _ DA — A D E H

EF+FG+GH+HE EF FG GH HE

3anummTe q0Ka3aTenbCTBO TEOPEMBIL, MPUHAB KO3 duumeHt nogodus 3a k. [1ns
9TOTO MOXKHO HCTONB30BaTh paBeHCTBO AB = k- EF, koTopoe cneayet, u3 0THO-
LIEHUS] COOTBETCTBYIOIIMX CTOPOH.

-3 Ha pucynke npeacrasnen nnan 6acceiiHa M IUIOIAgW, MPSIMOYTOIbHOM
(opmbl BOKpYT Oaccelina, OOMMIIOBAHHOM TUIMTAMU. 3HAsA, YTO JaHHBIE NPS-

MOYTOJIbHUKH NOAOOHBL, 110 IJIaHy HAHANTe:
1) Koapdument nogodus; 75 N
2) OTHOLIEHHE TEPUMETPOB. ’

10 M

"4 > 3uas, uto ABCD ~ MNLP, naiigure:
1) Kos¢ dumment nogobuss ABCD k MNLP;
2) Koadhuument nogobus MNLP x ABCD,;
3) Ilepemennsie x, ), z;
4) OTHO1IEHHE TIEPUMETPOB.

a) B C b)
X N L
M 2 p 4
A 6 D
A

. AB m
> HMano: ABC ~DEF, — = ™
Sy A DE n
Jlokaxure: LABC) —m_
P(ADEF)  n A

1) Koad dpument nogobust 1ByX nogoOHbIX MPSMOYTOMBHUKOB PAaBEH % . Haii-
JUTE MEPUMETP MAJIEHBKOTO MPSIMOYTOIbHHKA, €CIIH NepUMETp OONbIIOro

NpSIMOYTOIbHUKA paBeH 90 cMm.

2) KoapurmenT nogodust ABYX NMOAOOHBIX TPEYTOILHHKOB PABEH % . Haii-
JUTE TIEPUMETP OOJBILOTO TPEYTOIbHUKA, €CIH NEPUMETP MAIEHBKOTO Tpe-
yronbHuka paseH 0,64 M.
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[Ipusnaxku nogo0us TPeyroJLHUKOB

[Ipusnak nogodous VY (yroa yro.)

Ecnu nBa yrma oqHOTrO TpeyroibHUKa KOHTPYSHTHBI IBYM YITIaM APYTOTO
TPEYrOoIbHUKA, TO TAKHE TPEYTOILHUKHU TTOZ0OHBI.
DTOT npuU3HAK NOA0OUS KOPOTKO 3aNUCBIBACTCS Kak Y.

B . Ecm, /A= /D, /C= /F

; 10, AABC ~ ADEF
A C D F

1 > Kakne n3 1aHHBIX TPeyronbHUKOB 1m10100Hb1? O60CHYiTE CBOE MHEHHE.

1) 2) 2

IIpusnak nogodouun CCC

Ecnu Tpu CTOPOHBI OHOTO TPEYrOJbHUKA COOTBETCTBEHHO MPOTOPLINO-
HAJIbHBI TPEM CTOPOHAM APYTOTO TPEYTOIbHUKA, TO TAKUE TPEYTOIbHUKI
nonoﬁnm DTOT NpHU3HaK nMoa00us kopoTKo 3anuckBaeTcs kak CCC.

AB BC AC

DE EF DF
bﬁ_ AABC ~ ADEF

[Mpusnak nogodous CYC

Ecnu aBe CTOPOHBI OHOTO TPEYTOTbHUKA COOTBETCTBEHHO MPOMOPIHO-
HAJbHBI JByM CTOPOHAM APYroro TPeyroabHUKA U yTIbl, 00pa3oBaHHbIE
9THMH CTOPOHAMH KOHTPYHTHBI, TO TAKUE TPEYTOIbHUKH TOA00HBIL.

OToT npu3HaK nogodus KOpoTko 3anuckiBaeTcsa kak CYC.

- AC 4 /A=/D, 10
DF
(: AABC ~ ADEF
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[Ipu3nakyn nogo6usi TPEyroJIbHUKOB

., Cnauana npoananusupyire nokasarenscTBo npusHaka CCC, a 3arem camo-
CTOATENBHO 3AMUIINTE JAHHOE JOKA3aTENbCTBO B TETPAIH.

Jano: AB _ BC _ AC B
DE EF DF / :
Hoxaxure: AABC ~ ADEF A C D F

HJoka3zareaberBo: Ha cropoHe DE
ADEF ormeTum TOouky M, Tak 4To0bBI

E
B
ME = AB. Yepe3s Touky M nposeaém
npsmyo MN napamnensnyio DF. M
B ADEF u AMEN yron Z E sasercs A ) W .

o6mmm yrnom. T.x. MN || DF cexymas
npoxoasmas uepe3 DE obpasyer coorBercrBytommue yrsl 1 ZEMN=/D.
[To npusnaky nomodus YY ADEF~AMEN, a oTciona MOXXHO 3aucarhb, 4To
ME _ EN _ MN
DE EF DF
[Tpunss Bo Buumanue , uto ME = AB, Torma

AB _ EN _ MN
DE EF DF
C apyroii CTOPOHBI TaK Kak , AB _ BC AC , TO

DE EF DF
BC _ EN ~ AC _ MN ) .\ suauur, uto EN = BC, MN = AC.
EF EF DF DF
Otcrona no npuznaky nogodust CCC nomyuaem AABC=AMEN.

Taxum oOpazom, u3 toro, uto AMEN~ ADEF u AABC=AMEN, cnenyer,
uyto AABC ~ ADEF.

Onpenenure, M0 KAKOMY NPU3HAKY MMOJOOHBI JAHHBIE TPEYTONbHUKN? 3a-
MHUIINTE COOTBETCTBYIOIINE KOHTPYSHTHBIE YITIbl M OTHOILIEHHE COOTBET-
CTBYIOLLIMX CTOPOH.

] N
) PR 2) 6
N /5 6 y
R 1 12
12,5 20 9
L g
T 15 S K Q
A
4) 3) o - X
g/ \10 10
E ; \JJ
4
il
20
C B , v
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[Ipu3nakyn nogooust TPEyroJbHNUKOB

4 > Kaxoii u3 tpeyronsuukos nogoden AABC? Otset obocnyiiTe.

K N
2,5 i:3,75 2::3
J 5 M 4 P

B
/\
A 8

C

L

5 o nanHbIM prCyHKa JOK@XHUTE MOA0OUE TPEYTONbHUKOB H HAlAUTE He-

W3BECTHBIC Pa3MepBbI.

1) JK 2)ST 3)WZ, UZ
J x K
20
4 R S
6 X
P 12 M P 16 T Z x+6 U
4)HJ HK 5)DB, CB 6) GD, DH
A
D
22° 22
H 6x-2 K C 12 F2x-1B|G 21D

" BrimonHuTe 3a71aHUS 10 PHCYHKY.

1) Ha xakue nmogoOHble TPEYrOAbHUKH AEIAT JUAro-
Ham Tpanenuio ABCD?

2) 3anuiuuTe yCIOBUS PABEHCTBA COOTBETCTBYIOLIUX
YIVIOB M OTHOLIEHHH COOTBETCTBYIOINX CTOPOH 10100~

HBIX TPEYTOJILHUKOB.
Haiigure BC, ecniu BO =8 cm, OD =

C
E F
%
A D
 IMocTpoiiTe TpeyroabHHUK, MOZOOHBII TPEYroib-
HUKY Ha pucyHKe. JlokaxuTe mogodue, 3anucas
KOHTPYIHTHOCTD YITIOB U MPOMOPLHOHATBHOCTD

OTHOLIEHHE COOTBETCTBYIOIINX CTOPOH MOA00-
HBIX TPEYTOJIbHHUKOB.

12 cm, AD =15 cm.

~» Hano: ABCD mnapamnenorpamm
AB=6c¢cm, AD=9cm, CF=3cm
Haiinure nnunst CE u ED.

70

14 cm 8 ou
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Hpmnalm noaoous TPEYIroJIbHUKOB

9 YtoObI y3HATH pasMepbl 00BEKTOB, K KOTO-

"~ pbIM HEBO3MOXKHO NMPUOTU3UTCS, UCHOb-
3y10T NoAo00He TPEyroIbHUKOB. JlokaxuTe
noaooue TPEeyroIbHUKOB Ha PUCYHKE H 00b-
SICHUTE KaKMe U3MEPEHUS HyKHO CENIaTh,
4TOObI ONPEAETUTD BBICOTY JAEPEBA.
Ykaszanue: myun CONMHLA, MAJAOLIME HA
3eMIII0 MOKHO CHMTAThH MapauIeIbHBIMH.
ITosTomy oHu U 00pa3yioT ¢ 3emnéil KoH-
TPYIHTHBIE YITIBL.

T0\> OOwbsicHHUTE, 110 KAKOMY MPU3HAKY MOAO0OHBI TPEYTOIBHUKN HA PUCYHKE.

11> Yactb noazemuoro TonHens Gyaer npoGypena B
rope. Haiigure nnuny tonnens AB.

R
v

B conneunyio moroxay TeHb oT (ara paBHa 12 m. Hemanexo ot Hero crout
YEIOBEK, pocT KoToporo 1,65 m, a anuna ero Tenu pasua 2,2 m. Haiigure
BbICOTY (nara. Hapucyiite pucyHOK, Ha KOTOpOM OyaeT n300pakeHo COMHLE,
¢nar u yenoBex.

13> Jano: ABCD tpanewus
AD=8,BC =4, AE=4
OE||AD
Haiinure: BE

14> Cropous! npsmoyronsiuka ABCD Ha prcyHke
HAXOATCS B 30JI0TOM OTHOIICHHH. DTOT Tpsi-
MOYTOTbHUK MOXHO Pa3AeluTh Ha KBAJApaT U
MaJIblil TPAMOYTOIBLHUK, MOAOOHbIH JaHHOMY
NpAMOYTONBHUKY. CTOPOHBI 3THX MPAMOYTOIb-
HMKOB TAaKXK€ HaXOAATCS B 30JJ0TOM OTHOILIE-
Huu. 1o JaHHBIM pUCYHKa HAalAUTe 3HAYEHHE
MEPEMEHHOH X.
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IToxo0me npsiMOyro/ibHbIX TPEYroJbHUKOB

HUccaenoBanue

1. Pazpexsre npsMOYrolbHUK HA ABA KOHTPYIHTHBIX
MPSIMOYTOJIBHBIX TPEYTOJIbHHUKA, KAaK MTOKA3aHO HA PU-
CYHKE.

2. CnoskuTe OOUH U3 TOMYYEHHBIX TPEYTOJbHUKOB 10

BBICOTEC, 0003HaYNB ClIea OT BbICOTHI. ifi

3. PazpexsTe TPeyroibHHUK 10 HAMEUEHHOM TUHUH BbI-

COTBI Ha JBA TPEYTOIbHHUKA
4. I3mMepbTe BCE YIIIBI ITOTy YEHHBIX TPEYTOJIbHUKOB.
5. Kakue yribl KOHTpy3HTHBI £ 17

6. Kakue yriabl KOHTpYSHTHBI £ 27
7. 3anummTe Baiie MHEHUE MO MTOBOAY MOAOOUS 3THX TPEYTOMbHHUKOB.

Bricora, nponenénﬂaﬂ K 'HINIOTEHY3¢€ C

Teopema. Bricota, npoBe€HHas 13 BEPIINHEI IIPsi-
MOTO yTjIa NPsIMOYTOJIBHOTO TPEYTOIbHHUKA, AEIUT €0
Ha JBa MOJOOHBIX TPEYrOIbHUKA, KaX bl U3 KOTO-

PBIX TON00CH JAHHOMY TPEYTOIbHUKY. A D B
AABC ~ AACD ~ ACBD
JlokazarensCTBO JaHHON TEOPEMBI TIPOBOIMTCS HA OCHOBAHMH TPU3HAKA TIOA00us YY.

Js1 KoKIoro 13 TPEX TPEYTOIbHHKOB HYKHO OTPEIENUTh 1BA KOHTPY3HTHBIX YITIA.

CpenHee reoOMeTpu1iecrKoe

Cpennee reomerpuueckoe. [11is moaoKUTENbHBIX YUCET @ U b CPeIHUM reo-
METPHUYECKHM HAa3bIBAETCS TOIOKUTEILHOE YHUCIIO X , YIOBIETBOPSIOLIEE pa-

a
BEHCTBY —— = X Te.,x=ab

b
Beicora, npoBeaénHas 13 BEpILIMHBI IPSIMOTO YIia Ha TUITO-

C
TEHy3y, 1e1UT € Ha ABa oTpe3ka (Ha pucynke AD u DB).
3neck oTpesku AD u DB sBsioTCS TpOeKIUSIMU
kareToB AC 1 BC Ha runoreny3y, COOTBETCTBEHHO.
CuaeacrBue 1. Beicora mpsiMOyTrOIbHOTO TPEYTOIb- A D B
HUKA, ONYILEHHAsI U3 BEPIIMHEI IPSIMOTO yITIa €CTh
CpeHee TeOMETPUIECKOe OTPE3KOB, Ha KOTOPBIE OHA JEIUT THIOTEHY3Y.
AD _ CD
D DB CD=VAD-DB
CaencrBue 2. Kaxablii KaTeT NpsMOYTOILHOTO TPEYTOAbHUKA €CTh CPEIHEE
TEOMETPUYECKOE MEXKAY TMIIOTEHY 301 U MPOEKLUEil 3TOro KaTeTa Ha THIIO-
TEHY3Y.
AB _ AC Ac-+VABAD; AB _BC pBc-+ABBD
AC AD BC BD

»» HaiiuTe cpeHee reoMeTpUUECKOE ISt TIap YHCEN

1)9u 16 2)4 u9 3)12u48 4)6mn12 5)15u20
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Iloxodue IPAMOYI'OJIbHBIX TPEYIOJIbHHKOB

2 1) JlokaxxuTte T€OpeMy O BBICOTE, TPOBEAEHHOM U3 BEPIIMHBI TPSIMOTO yIia Ha
runoteny3y (ctp.140), 3anmucaB OTHOIIEHNWE COOTBETCTBY IOLIUX CTOPOH, €CIH
AADC ~ ACDB.

2) JlokaxkuTe paBeHCTBO OTHOIICHUS COOTBETCTBYIOIIMX CTOPOH 3alMCaB MX
u3 toro, uto AABC ~ AACD u AABC ~ ACBD.

3 Ilo JaHHBIMM PHCYHKA JOMUIIMTE MPOTOPLIUH .

1. r _h 2. ¢ _a 3. A_b
h W a | b s
4. r_ 1 5. r_ 1 6. s _ M
B c h S b C

4 > Tlo JaHHBIM pUCYHKa HAiTUTE X.

) 2) 3) 4
X 21 .
40 :
x4 =50 ——l
X
39

4
144

5 > BoicoTa, mpoBea€HHAs M3 BEPLIMHBI MPSAMOro yria MpsMOYrOJIbHOTO Tpe-
YTOJIbHUKA, JETUT TUITOTEHY3Y Ha ABa OTPE3Ka, JUTHHBI KOTOPBIX PaBHBI 2 CM
u 8 cm. Haliagure anuHy BBICOTBL.

N
W

6 Hus pupm A,B n C Ha maBHOii 10pore HaMe4eHO
MNOCTPOUTH 3AAHUE HOBOM CTOMOBOI M OT HE€ HOBYIO
nopory no ¢upmer C. Ha kakoM paccTosSHMM OT
Gupmbl A 10MKHA OBITH PACTIONOKEHA CTOIOBAS,
4yTo0BI paccTosinue oT Heé 10 ¢pupmsl C ObUIO Hau-
MEHBIIINM ?

7 > Io nauneM pucyHka Haiiqute b u h.




IToxo0ue npsiMOYro/ibHBIX TPEYIroJIbHHKOB

8 » Jloxaxwure teopemy ITudaropa ncnonssys cnencrsue 2. C

JInst KayKA0TO NpeanoNoKeH s 3amUIIUTe 000CHOBAHUE U

b a

3aKOHYHTE JOKA3aTCILCTBO, NMEPEMHCAB €TI0 B TETPAb.

JlaHo:

Hokazats: ¢?= a’+ ¥’

©

Camup coOupaeTcst NPUHATH y4acTHE B COPEB-

npsiIMOyTonbHbIH TpeyronsHuk ABC n
ero Beicota CD

. B orxpeiBuieMcest B ropoge MuHrsiueBup
OuMMIHIICKOM Yy4eOHO-CIIOPTHBHOM LIEHTpe
no rpedue «Kwop» npooasitest pasinuHbie
MeZK/AYHAPO/AHbIe COPeBHOBAHMSI.

A R
¢ 1 >
[peanonoxenue Ob6ocHoBaHne
1. CD Bricota A ABC 1.?
2.€c_4a ¢ _b 2.7
a r>b p
3.cr=a2,cp=b2 3.?
4 cr+ep=a*+b 4.?
5.cr+p)y=a+b 5 2
6. (r+p)=c 6.7
ct=a* + b 7.2
CIPaBOYHOE

HOBaHMsX 1o rpedie. OH Havan ABMKEHHE OT
ABTOMOOMIIBHOM CTOSTHKHM, KaK IMOKa3aHo Ha pH-
CYHKe u HpI/I TIOMOIIIHA ,lIOpO)KH'BIX 3HAKOB onpe-
Jenun HampaslieHue 10 npuctaHu. CKOTBKO
METPOB COCTABISIET PACCTOSIHUE OT MECTa, Tje
naxoautcst Camup 10 cnpaBodHoro 610po?

010po

Camup
HaXOIHTCS
371ech

[IpumuTe BO BHUMaHUE, YTO AJIMHA MTYTH OT aBTOMOOMIILHOM CTOSHKH 0
cnpaBouHoro 01opo paeua 300 M, a 7o npuctanu - 400 M, u goporu nepe-
CEKAIOTCS TIOJ] TPSIMBIM YTJIOM.

0 Ilo naHHBIM pHCYHKa HAiiAUTE X.

b ' c)
12 X 5 ¥
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le/lMeHeH e nojao0ousi TPEYroJIbHUKOB

IIponopunoHa/ibHbIE OTPE3KH

Teopema. Ilpsmast, nepecekaronast 1Be CTOPOHBI Tpe- B
YTONbHUKA, U NapajUieabHas TPEThel CTOPOHE JETUT
CTOPOHBI Ha TIPOMTOPLIMOHATBLHBIE OTPE3KH. D E

Ecmu DE ||AC, BD_ _ BE A
DA EC
Ooparnast Teopema. Eciiu npsimasi, epecexaronas JBe

CTOPOHBI TPEYTOMbHUKA ACITUT UX HA MPOTIOPLHOHATBHEIC
OTPE3KH, TO 3Ta NMPsAMas NapaulelbHa TPEThEH CTOPOHE.
A C

Eem 22 = BE . DE|AC.
DA  EC

> 3anuumMTe no niaHy, NPeACTABIEHHOMY HIKE 10KA3aTebCTBO TEOPEMBI.

1. Joxaxkure, uto AABC ~ ADBE no npusnaky nogobus YV.

2. 3anummTe COOTBETCTBYIOLHME MPOMOPLMHU, HCHIONb3YS AKCHOMY CIIOXKEHHS
OTPE3KOB.

> BAABC AB =15, BD = 10. /lnuna BE B 2 pa3sa Gomnblie, B

BD _ BE JOKAXHTE, YTO
DA EC D E

yem EC. ITokaxurte 4To

DE||AC.
A

» B Kakom M3 TpeyronbHUKOB MOXHO yTBepkaarh, 410 MN || PK?
3) x

1
) u K
p
L 23 M 16 36 N

., Ha pucyHke npeacTaBieH 4acThb IUIaHa YHUBEPCH-
tetckoro ropoaka. I, I u Il I{Berounsie ynuipt ma- 1
pauIeNnbHBL APYT APYTY , a Taoke ynulle Yunap- g § I I{serounas
HO#. Paccrosnue o1 ynnusl YnHapHOI 10 BXOJa B = &

. o 3
TOPOOK BAOJB yauLbl MonoaéxHoit paBHo 1,2 kM. _|_5,*z p
-~
Haiinure paccrossnue ot YuHapHOW yauubsl 10 = 3 & 'J,,a,
BXO7a B TOpook 1o bubnuoreunoii ynuue. S Yunap

2)

1) 8 /N9

x+ 4




HpHM eHeHHe NMoa00us TPEYroJIbHUKOB

BblCOTbl, MEIHAHbI U GHCCCKTPHCBI MOJ00HBIX TPEYIOJIbHHKOB

Teopema 1. Ecnu nBa TpeyronbHMKa mo- B
,1106}1]:1, TO OTHOLICHUE AJIMH COOTBETCTBYIO- N
OMX BBICOT pPaBHbI OTHOLICHWUIKO  AJIHH &
COOTBETCTBYIOIIUX CTOPOH. AL c M K P

BD _AB _ BC _ AC
NK MN NP MP

B
Teopema 2. Ecnu aBa TpeyroabHuKa TMO- E
JOOHBI, TO OTHOILEHHE JAJIMH COOTBETCTBYIO-
WHX MEIMAH  PaBHbI OTHOUICHHIO ITHH , D P
COOTBETCTBYIOILUX CTOPOH. M C N

EN DE EF

Teopema 3. Eciin nBa TpeyronbHuKa NOa00HbI,
TO OTHOIIEHUE [UTHH COOTBETCTBYIOIIUX OHC-
CEeKTPUC PAaBHBI OTHOLICHMIO IJIHH COOTBCT-

CTBYIOIIIUX CTOPOH.
EG DE _ EF

LN KL LM KM

6 > 3aKOHYMTE JOKA3aTeIbCTBO TEOPEMBI 3. 3aNUIINTE J0KA3aTeNbCTBA TEOPEM

1m2. Ilpeanonoxenne ObocHoBaHHe
1.ZD=ZK 1. ADEF ~ AKLM
2. ZDEG = ZGEF >
ZKLN = ZNLM ’
3. ZDEF=? 3. ADEF ~ AKLM
4. Z/DEG = ZKLN 4. CBOICTBO paBeHCTBA
5. ADEG ~ AKLN 5.
6. EG _ DE
IN KL 6. ADEG ~ AKLN
7. DE _ _EF _ DF
KL - LM KM 7. ADEF ~ AKLM
8. EG _ DE EF _ DF 8.
LN KL LM KM

7 > Tlo naHHBIM pUCYHKA HAWIUTE X.

A A

6,5 13 A A AN W
16 12

2)
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ﬂplflMeHeH ue nogoous TPEYIroJIbHUKOB

CBolicTBO OMCCEKTPHCHI TPEYIOJIbHUKA

Teopema. buccexTpuca TpeyroinbHUKa ACTUT TPOTUBONONOKHYIO B
CTOPOHY Ha OTPE3KHU MPONOPLHOHATHHbIE ABYM JPYTHM CTOPOHAM.
AD _ AB

DC BC A D L

8 o naunbim pucynka Haiinure x. 9 » [Tepumerp Tpeyronbuuka pasen 50 cMm.

e " HaiiauTe ABe CTOPOHBI TPEYTOMBHUKA,
ecny OUCCeKTpHUCA YINIa TPEYrOIbHUKA
JEIUT TPEeThI0 CTOPOHY HA OTPE3KH
JIMHOH 4 cM 1 6 CM.

10 > Jano: ARST~ AEFG 11> Hano: AKPL~AEDC
SA 1 FB — BBICOTEI . - PMu DG- BbicOTEI
Haiinure: FB Haiiaure: PM u DC
E: F 7 20 D 3
T A G B K M L E G c

12 > Inasuoii XpyCTANNK NPUHUMAET CBETOBBIE JTy4H, KOTOPBIE HAYT OT 00BEKTA,

¥ mepenaéT yMEHbIIEHHYIO KOMMIO Ha CeTYaTKy Ia3a. B 5T0T MoMeHT 06-

pasyioTcs mogo0HbIe TPEYrOIbHUKH, KaK MOKa3aHo Ha pucyHke. Haiinure
PaCCTOSIHUE OT JIMH3BI 0 CETYATKH.

13 > lopsurie moA3eMHbIE HCTOYHHKH MPHU M3~

 BepKEHMH, MOAOOHO BYIKAHY, BHIODPACH-
BAIOT HapyXy (pOHTaH ropsuel BOABI U
napa. B xonoanoii cesepnoii cromuue Me-
nanauu PelikbsiBUKE €CThb MHOTO MOA3EM-
HBIX MCTOYHHKOB TEH3EepOB, KOTOpBIE
BCErJa MPUBIEKAIOT OOIbIIOE BHUMAHUE
TypuctoB. ['eiizeps kaxapie 10 MuHyT
3-x kparHo BbIOpackiBaioT BBepx 40-60- M o —
AECATH METPOBBIH ()oHTaH BOABL. OUH U3 Iypucros nzMepym Bmcory cronGa
BOABL /1151 5TOr0 OH MOI0KKI 3€PKAI0 Ha HEKOTOPOM PACCTOSHHHU OT Teif3epa
M CTall OTXOAMTH OT 3epKaja 10 TeX MOp MOKa B 3epKaie He OTpa3suTCs Bep-
xywka cronda. [lo pucynky, HaliiuTe BBICOTY reisepa.
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I[Ipumenenune 1og00Ms TPEYroJibHUKOB

14> Jins Toro, 4T0OBI H3MEPHTH BHICOTY (rara DIbJap Ha PacCTOSHHM 6 M OT

»» Ha pucynke nana yacrs raHa napxa.

(narmroxa (mecra) Ha 3eMJIe PACHONIOKUI 3€PKalo, a CaM BCTAJI HA PacCTOs-
uuu 0,9 M ot 3epkana. Paccrosiue ot rmas Dnpaapa 1o 3epkana 1,5 m. O0b-
SICHUTE CHOCO0, TpU MOMOLIH KOTOPOTO DIbaap cOOMpacs y3HaTh BBICOTY
(narmToka nara 1 HalAUTE 3Ty BHICOTY.

[To naHHBIM PUCYHKA HAWANUTE NEPUMETP TPEYTOIbLHUKA.

&
1) damno:: A - 2) dano:
ABCD ~ AFDE, 42 E AADF ~ ABCE,
CD=12,FD=5, BC=24,EB=12,
FE=4,DE=8 CE=18,DF =21 b
Haiitu: Pascp C Haiiti: Paapr )
3) dano: ABCD napamnenorpamm, 4) Jlano: ADEF ~ ACAF,
EH=6,HF =15, HD =10 P (ACAF)=28,DF =6,
Haiitu: Pagnc G B FC=8 D E

E Am C  Haiiru: Paper

CKOTBKO METPOB OT KEATHIX TIOIbITA-
HOB 110 (honTaHa?

> o nerenpe JlpeBuuii rpeueckuii yuéusiit dainec crpanctsys no Erunty, 6bu1

MopakeH BenuuueM rnupamubl Xeornca. OH CIpoCuIl y )KPELOB KakoBa BLICOTA
MUpaMK/ibl, HO B OTBET YCJIbIIIAIN : « DTO MOXKET 3HaTh TonbKo Oor ConHua, a
He yenosek». daiec nosepHylcs k HUM U ckazall: «Ceiiuac s U3MEPIO BBICOTY
nupamuab». OH n3mepun qiauHy cBoeil TeHu. OHa okasanach BABoe 0ojblue
pocta ®aineca. M3 5Toro on czaenain BbIBOI, YTO B JaHHBIH MOMEHT BCE MpE/-
METbl UIMEIOT TeHb BJBOE OO0JIbIIE, 4eM MX cOOCTBeHHas BbicoTa. Torna oH u3-
MEpMII BBICOTY TeHH rpamuibl Xeornca. TeHb nupaMuibl Ha pUCYHKE 2 paBHa
orpe3ky OK na pucynke 1. 3uas, uro TD = ON, noayaum OK = TD + NK.
®daitec ¢ NErKOCTHIO U3MEPUIT TH PACCTOSIHUSA, W HALLEN, YTO BBICOTA MUPAMUIbI
pasHa 145 m. XKpeup! npunum B Herogosanue U npuxazanu danecy nockopee
nokunyTs Eruner. [1o pucynky Bbicota nupamubsl Xeornca pasaa 145m. Ilpo-
BEANTE BLIYUCICHHS, YTOObI IIPOBEPUTH PE3YJILTAT MOTY4YEHHBIH XeorcoM.

S S

I,Im

)
1,8 Pucynok 2

| -

-~

o = -

Pucynoxk 1 2377 m
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3aaum HA MOCTpPOeHue

Ilocrpoenne 1. IlocTpoeHune neprneHIMKyJIspa K AaHHOH NIPSIMOIi U3 3a1aH-
HOH TOYKH.

Ce C
/ A

1. ITpoBeném npsimyto / u ormeTuM Touky C, HE MPUHAAIEKAILYIO JAHHON MPAMOI.

2. YeranoBum ocTpué nupKyas Ha Toduke C U HAaUePTHUM AYTY, TTEPECEKAIONIYIO
npsMyIo B AByX Toukax. O003HaunM TOukH nepecedyenus Oyksamu A u B.

3. He mensist pacTBOpa LUPKYIISL, TPOBEAEM OKPYKHOCTH € LICHTPAMH B TOUKaX A U
B. Touky ux nepeceueHus, aexaiias B MOIyIJIOCKOCTH, OTJIMYHON OT TOM, B KOTO-
poii nexut Touka C, 0603naunM OykBoii D.

4.Yepes touku C u D nposeném npsamyto CD L AB.

[Toctpoenue 2. [ocTpoeHne MeMAHBI TPEYTOJILHHKA IIPH MOMOLIH TOCTPOe-
HHUSI TOUKH, KOTOPasi sIBJISIeTCs CepeAnHOIl 0Tpe3Ka.
1. Moctpoum AABC 2. Ioctponm Touky D, 3. Coequnum touku C u
koropas sBisieTcs cepe-  D. Otpesok CD sBnsiercs
JUHOU cTOpoHBI AB. MeauaHo# cTopoHs! AB.

B B
><\ >D Q§
A C A C A C

"1 > 1. Kak mocTpouTh NepneHauKyasp K npsMoii yepes TouKy, KoTopas pacho-
J0K€HA HA JAHHON TPSMON BBl MOXETE Y3HATh NMOCMOTPEB WHTEPHET
crpanuiy http://www.mathopenref.com/constperplinepoint.html. Bri-
TMOJTHUTE JAHHBIC IMOCTPOCHUS CAMOCTOATEIBHO B TETPAAH.

2 > Haueptute OCTPOYTOIbHBIN TPEYTOABHUK U MOCTPOITE €0 BHICOTHI.

3 »» Haueprure npsimoyronsHelil TpeyronsHuk. Iloctpoiite Meanany, npoBencH-
HYI0 U3 BEPIUMHBI MpAMOro yria. M3mepsTe U CpaBHUTE JJIMHBI MEIHAHBI U

THITOTCHY 3b1.

Teopema. CBoiicTBO MeIHaH TPeyro1bHUKA
MeuaHbl TPEyroabHHUKA TIEPECEKAIOTCs B OAHOM TOYKE U JAETATCS B TOUKE Te-

CO:0D 2:1 AO:OE 2:1 BO:OF=2:1 -
2 2 2 S AN
CO 2CD AO=ZAE BO ZBF F

A
Touka nepeceuCHus MeANaH TPEYTroJIbHUKA Ha3bIBA€TCs LICHTPOM TSKECTH

TPEYTOJIbHUKA.

pecedeHus: B OTHOLIEHUH 2:1, HauYMHAasl OT BEPILUUHBEL. B E
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CBOMCTBO MeIHAH

HOK&B&TeJleTBO TEOpPEMbI IPEJACTABJICHO B BH/I¢

ABYXCTO104aTOM Tad MBI,

Hano: AABC, CD u AE meanansl TpeyrojibHUKaA
Hoxazare: AO:OE=CO:0D=BO:0OF=2:1
Jloka3zareabcTBO: coequHuM Touku D u E.

Ilpeanonoxenne

O0ocHoBaHHe

1.AD=DBuBE=EC

2. DE cpenusis nuHUs TpeyrojibHUKA

AC AC _ 2
_DE||AC, DE=2% | AC _
3-DEIAG DE=5= . g ™1

4. Z/ZDEA= ZEAC, ZEDC = ZACD
5. AAOC ~ AEOD

6. A0 _ CO _ AC _ 2
"OE 0D DE 1
AO:OE=CO:0D=2:1

7.A0: 0E=BO:0F=2:1

8. AO:OE=CO:0OD=BO:OF=2:1
Teopema nokazana

1 Touka O ABISETCA TOUKOM MEPECEUEHUS MEAUAH Tpe-

1. Ilo onpenenennio MeaHaHbI

2. I'lo onpenenenuto cpeaHen TMHUN
3. Ilo cBoiicTBY cpeaHeil TMHUU

4. BHyTpeHHHUE HAKPECT JICKAILUE YIIIbI
5. [Mpuznax noxobust Tpeyroib HUKOB
vy

6. PaBeHCTBO OTHOILIEHUIT COOTBETCTBYI0-
IIUX CTOPOH MOAOOHBIX TPEYTrOJIbHHUKOB

7. Ilo aHanorumyHOMY NpaBHILy MOKHO
COCMHUTH TOYKY HEPECEUYCHUsI Me-
aunan BF u AE AAOB ~ AFOE

8. Ilo cBoiicTBY paBeHCTBa

E

yronsuuka DEF. DE=10c¢cm, FL=15cm, EM=9c¢cm K
u DK = 12 cm. Haiiaure iepuMeTpsl TPEYTOJIbHUKOB
PUMETPBI Tpey b .
M

1) AEOD 2) ADLO

2 > 1o nanHBIM pUCyHKa HAWIUTE
MK, ecniu ML u NS — me-
JHMAHBI TPEYTOIbHUKA.

N

3) ALOE

HaiiguTe 3nHauenne nepeMeHHoN
Ha pucynke, ecim BE u CD - me-
JHaHbl TPEYTOIbHUKA.

z > Tnourags AABC pasna 24 cm?, a ero meauanst BD u E
CE nepecekatorcs B Touke O. Haiigure mnomans )

AOBC.
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[IpeoOpa3oBanue mogo0dus, romoreTust

IIpeobpazoBanue riockocTn Ha cedsl, IPU KOTOPOM PACCTOAHHE MEXKTy JIHOOBIMU JABYyMsI
TOYKAMHU M3MEHSETCS B OJIHO U TO 7K€ YHCIIO Pa3 HA3bIBACTCS IPEoOpa30OBaHUEM I10100MS.
Durypbl Ha3bIBAIOTCS NOJOOHBIMH, €CIIH OJiHA (PUIypa HEPEBOIUTCS B IPYTyIO peodpa-
3oBaHKeM rozobus. Ecim npu npeobpasoBanuu nonobus Touku A u B Ha ruockoct co-
OTBETCTBEHHO 1peoOpazoBanbl B Toukk A1 B, 10 A1B1= k- AB. Yucno k> 0 na3biaercs
koo purmerrom nomodust. [Tpeobpaszosanue nonoOust nipu k= 1 Ha3bIBACTCS IBHIKEHUEM.
[peanonoum, ato 3anans Touka O 1 aucno k> 0. [IpeodpasoBanue ruiockocTy Ha cedst Ipu
KOTOPOM JIs1 TIPOM3BOJILHOM TOUKU A IVIOCKOCTH U IPE0OPA30BAHHOM TOUKU A1 BEITOIHSIETCS
paseHctBo OA1 =k - OA, Hazbigaercst romorerreit. Touka O Ha3bIBACTCs LIGHTPOM TOMOTETHH,

4UCIIO K — KoY (X ULIMEHTOM TOMOTETUH, TOUKU A U A1 TOMOTETUHBIMH TOUKAMH.
IMpumep 2. |

IIpumep 1. -
LEHTP TOMOTETHH L - 7 M
Pl— N
‘\\ [\41‘ ‘\‘| M]
| S \‘\ “l
OP, = 21 opP P, N
OLi=—-OL R
OA1=k-OA=2- OA 2l N
OB1=k-OB=2- OB OM, =— OM R
0Ci =k- OC=2- OC i weTp
R ON, =TON rOMOTETHH
Ecaun AABC ~ AABiCy, TO T.x.PLMN~PLiMiN1, T0 oTHO1LIE-
AiB, =2AB, B:C, =2BC, HHE COOTBETCTBYIOIIMX CTOPOH
A\Ci=2AC paBHO % .

Ecnu k > 1, mo ¢huzypa yeenuuueaemcs 0muocumenbHo U3Ha4anbHou Quzypeol.
Ecau 0 <k <1, mo pucypa ymenvuiaemcs omuocumeabHo U3HaAYAibHOU Quzypol.
Ecnu k =1, mo ¢uzypa xonepysnmna uznauanvhou gpuzype.

1 » Ha pucynke n3o0pakeHa roMOTETHs TIPU KOTOPOIi cumsis purypa Obuta mpeodpa-

30BaHa B KPAaCHYI0 OTHOCHMTEIBHO 3aJaHHOTO LEHTpa ¢ KO3 duiumueHTom .
Kaxoii u3 pucyHKOB COOTBETCTBYET Cliyuaro k >1, a kakoii k < 1?

-
a) ‘~~~‘ b) e
~ -
---__Q‘=’O OQ':‘%.-
- - ~
———— ‘s\
~

2> Haiiqute maq)Q)nuneHT TOMOTETHH K U HEU3BECTHBIE AJIMHBI OTPE3KOB Ha

PHCYHKaX. g, A 25 B
S 1
C Al 0 1
32 X 8 C 8 ly
14 D N
M 10
M, D z E
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IIpeoOpa3oBanune nogoous

3>

4

> 1) lan tpeyrombuuk ¢ BepmmnHamu A(1;2),

BrinonuuTe B TETpaaM NMOCIEA0BATENBHOCTD ASHCTBHI 15 TOCTPOeHUs (u-
Typbl TOMOTETHYHON JaHHOH ¢ KOA(PPHUIMEHTOM roMOTeTHH k = 2.

. % 4.
[Tpu momoI K MTMHENKN ¥ IUPKYIIS BBITOTHUTE TOCTPOSHHUE NPE00Pa30BaHUs
TOMOTETHH OTHOCHUTEIILHO 3aJaHHOTO LEHTPa ¢ Ko3(hduimeHTom k.

k=2

D Llentp romoretun C

Llemp romoretun O ]_leHTp TOMOTCTHH

AN VA

> 1) B xakue Touku nepexoaat Touku a) A (2;0) b) B (0;3) ¢) C (2;3) npu ro-

MOTETHH C HEHTPOM B Ha4ajae KOOpAUHAT U KO3 PuimeHTom k = 3

2) INokaxkuTe, YTO B TOMOTETUH C LIEHTPOM B Hayajle KOOPAUHAT U K03 (hhu-
LUEHTOM TOMOTeTHH k Touka A(x;y) mepexomuT B Touky Ai (kx; ky).
VYka3aHHe: UCNoNb3yiiTe mog0o01ue TPEeyroabHHKOB.

B(3;3), C(4;1). [locTpoiite TpeyroabHUK To-
moteTnunblii AABC ¢ ueHTpoM B Hauane
KOOPAMHAT U KO3(H(PUIIHEHTOM TOMOTETHH
k=2

A(L;2) —> Ai(2:94)
B(3; 3) ——> By(6; 6) ol
C4; 1) —> (Cu(8;2)

2) llocrpoiiTe NpAMOYrOIbHIK TOMOTETHYHBII MPSIMOYTOJILHUKY, BEPLIIMHAMU
KOTOPOTO sBysTIOTCS Touku A(2; 2), B(6; 2), C(6; 4) u D(2; 4),c nentpom O(0;0)

=1
uk 3

> Ha pucynke kpacnas ¢urypa romoreTnuna cuneil. Haliaure Hen3BecTHbIE

CTOPOHBI U KOA(PUIMEHT TOZ00MSL.
a) b)
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IL1omaau nogo0HbIX puUryp

Ilnomaau nonodHbIX puryp

Teopema. OTHOWIEHNE TIOWAAEH MOA00-
HBIX (pUTYp paBHO KBaapary K03 hULHEeHTa
nogobust. Hanmpumep, ecim oTHOLICHUE CO-
OTBETCTBYIOLIMX CTOPOH JABYX MOZOOHBIX
YETBIPEXYTOBHUKOB PAaBHO @ : b, TO OTHO-
IIeHHE TUTONAaei paBHO a? @ b2

"1 > Jlna aByx GuUryp —3aKpauieHHOMN U He 3aKPALIEHHOH -HCTIOMb3Ys IPH3HAKH
moo0ust 1 CBOMCTBO TUTOMIA e TOA0OHBIX (PUTYp HaiauTe MaciTad

(ko unment nogodus) n 3HaUeHHE HemBecmoﬁ X Ha PUCYHKE.
X CM

=3OCM2
S =50 m? S=72m?
S =40 cM?
3) xM 4)
9 sm
16M2
S = 64 M S = 39 cm?

2, Teopema. OTHOWEHNE MIOWANEH JBYX MOA0OHBIX B
TPEYrOJILHUKOB PABHO KBAAPATy OTHOLICHUS COOT-
BeTCTByIO]J_II/lX CTOPOH.

Saasc _
SAA,Bp AlCl ) k A C A G

Ili1an 1051 10Ka3aTe/ILCTBA TEOPEMbl: OTHOLICHUE BBICOT MOAOOHBIX Tpe-
YTOJbHUKOB PABHO OTHOIICHUIO COOTBETCTBYIOLIUX CTOPOH.

3 1) lokaxwure , uTo Tpeyronsuuk 2) Jlokaskute, uto napannenorpammsl ABCD
DEC u BEA nomo6usr u Haii- uJBKL nomno6ust. Haiinure momaas napan-
JUTE UX MIO0LIAAN. nenorpamma ABCD |, ecnm muomaae napas-

nenorpamma JBKL pasua 18 cm?.

A 12 B A T
B / f {4
/\ / )
l_ »>-
D C D 15 C

4 > T'umorenysa npsamoyronbHoro TpeyronbHuka ABC pasna 8 cM, a miomap
12 cm?. Haiigure miomans tpeyronsHuka DFE nogo6Horo ganHomy, ecu
ero runorenysa pasHa 20 cm.
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ILromaau noxodHbIX Guryp

10>

», B mapke npenycMoTpeHs! BeocHneJHbIE JOPOKKH, KAK ITOKa-

. Cropona 3epkana npsMOyroJibHOH (Gopmbl paBHa 2,5 M M OHO CTOMUT 125

maHaT. CTOpOHA JpYTOro 3epkKana, MMEIOIEero noaodHyio Gopmy paBHa 3M.
CKONBKO CTOMT BTOPOE 3€PKajlo, €C/IU 3epKajia MpoAAl0TCs MO KBAPaTHBIM
meTpam?

> Inomaan AByX noqoOHBIX TpeyroabHUKOB paBHbl 45 cm? u 80 cm? Haiignre

MEePUMETP KaXKA0T0 TPEyTOIbHUKA, €CIIM CyMMa UX IEPUMETPOB paBHa 35 cM.

>» Cropons! ABYX NMOJO0OHBIX NMAPAJIEIOrpaMMOB OTHOCATCS Kak 2:3. Haiigure

TUTOLIA b MEHBLIETO MapaJuIeIorpaMMa, €CIH IUIoaab OOIbIIETo napaie-
norpamma paBHa 54 cm?,

> HaiianTe OTHOIIEHHE MEPUMETPOB ABYX MOJOOHBIX y4aCTKOB, UMEIOIIHX

(hopMy MIPSIMOYTOJIEHUKOB, €CJIH TUIOLIA b OAHOTO paBHa 540 M2, a mioman
apyroro 135 M2,

3aHO HA PUCYHKE.DTH JOPOXKKH 00pa3yloT mogoOHbIe Tpe-
yronbHukH. ['yceiin cHauana ABUTANCS MO CHUHEH JOPOXKKE
BJIO7Ib CTOPOH MPSIMOYTOJILHOTO Tpeyronbhuka. [locne uero on
neperén Ha BTOpyIo J0pokKy. Ckonbko kunomerpos ['yceiin
MpOeXas 1Mo BTOPOI OPOKKe?

JlBe ¢urypsr Ha pucynke nogoOusl apyr apyry. Ilo nanusiM pucyHka, Haii-
JUTE TUIOLIAAb OJHOM U3 HUX, €CIH:

1) [Tnomaae MEHbBILIETO TTapaIeno- 2) Inomaas OonbuIeii Tpamne-
rpamma pasua 60 cm? 1 paBHa 108 cm?
12 cm 30 cM

Kakue u3 cnoB ecezoa, unozoa, HuK020a MOXHO BBIOPATh, [UTSI BHICKA3bIBA-
Hust «niepumerp ABC Oombie, uem nepumetp GHK», utoOs1 0HO OBLTO Bep-
HBIM?

AABC ~ ADEF ADEF ~ AGHK

4
ko3 umenT nogodus 3 ko3 umenT nogodus ——

2 3
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O0o0marmue 3a1aHnus

B kakom cirydae o HOJ_IO6PIPI ABYX TPEYTrOJbHHKAX MOXHO CKa3aTrb 8C€260,

1

uHO20a, HUK020Q:

a) nBa paBHOOEIPEHHBIX TPEYTOIbHUKA;

b) nBa paBHOCTOPOHHUX TPEYTOJILHUKA,;

€) OCTPOYTOJIbHBIH U TYTIOYTOIbHBIH TPEyTrOIbHUK?
2 Jns xaxaoro ciaydast onpeaenure, | 3

[lo pucynky naiinure:
KaKHe [Ba BLICKA3BIBAHMUS OTpPHU-

LAIOT JIPYT ApyTa. 1) IMepumerpsr AABC u ADBE.

2) Koapumment nogobus.

a) 1) AABC pasnoGenpeHHblit 3) Nepumerp tpaneunn ADEC.

2) AABC TynoyronbHblit

3) B AABC Bce yrbl pasHbie B
21
D
b) £l =22 5
2) Z1 nipsimoii, £2 ocTpbii A5 ¢

3) L1 +£2=180°

2
ITepumeTp 0AHOTO M3 MOAOOHBIX TPEYTONBLHUKOB COCTABIAET —3 Apyroro.
3Has, YTO Pa3sHOCTb JUIMH COOTBETCTBYIOLIMX CTOPOH paBHA 5 CM, HaiauTe

» Jlnuna Tenu aepesa pasHa 2,8 M. B 3TOT jke MOMEHT, TeHb 4€IOBEKa POCT KO-

Toporo paseH 1,8 m, nocturaer 1,2 m. Haiinute BICOTY AepeBa, HCTIONb3Ys

4>

JJIAHBI CTOPOH TPEYT'OJIbHUKOB.
S,

no001e TPEeyroJbHHKOB.
6

Kakue u3 tpeyronsunkoB nogodusr? O60CHYyiiTe, COMMAacHO KaKUM MPU3HA-
KaM JaHHbIE TPEYTOJbHUKN MOKHO HA3BATh MOA0OHBIMU?

M

E)A/W\C)AA

7 » AABC ~ APRQ, a Touku M 1 N COOTBETCTBEHHO SIBISIOTCS CEPEAHMHAMU

cropon AC u PQ. Haiinure 4 u m.

R
P N Q

B
%
S

8 Ilpu npeo6pasoBanun nogodus ¢ kospuimentom k=2 A DEF 6b11 nipe-

obpazosan B A D\E Fi. Haiinute nepumerp A DiE\Fi, ecnu nepumertp

A DEF pasen 60 cm.
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Oo0o0mawmmne 3aaHus

9 » Jluzaiin TPeyroNmbHUKOB HAa PUCYHKE OCHOBAH HA MCTIOB30BAHUM CPEIHEH

nuHuy. [IpuHSB nepuMeTp HavaIbHOTO TPEYTOIbHUKA 33 €AUHULLY, HalliuTe
NepUMETPHI 3aKPAIIEHHBIX TPEYTOILHUKOB Ha a) 1- oM mare; b) 2-om miare;
¢) 3-em mare.

Ular 0 : Illar I E Ularllg ].L[ar[ll!

10>

12>

KoHCTpyKLMst Ha PUCYHKE COCTOMT M3
JIBYX CTONOOB, KOTOPbIE BKOTIAHEI MTEPIIEH-
OUKyIsipHO B 3emumo. CHU3Y M CBepXy
OHH COEIMHEHBI Yepe3 My(pTy MeTaumye-
ckumH poBogamu. Mydra pacnonoxkena
B Touke C. [lnmuua ogHoro cronda 9 m, a
apyroro 18 m. Paccrosnue mexay cron-
Oamu 12 m.

1) Haiigure pacctosinue oT My sl 10 60aB1I0T0 cTONOA.

2) Ha xaxom paccTOSIHMM OT 3€MJIH pacronokeHa mydra?

3) Jnuny mpoBoja oT My(Thl J0 BEPXHEH TOUKU MATEHBKOTO cTON0A.

4) lnuny npoBoja oT My(Thl, 70 CaMOil HIDKHEH TOYKH 00IbIIOro cTonda.

> Mapa/uieibHbie NpsiMbIe, MepeceKalouue e u
0oJiee NpsIMbIe AJSIT 3TH NPSIMbIe HA IPOMOPIHO- A}Z . DI\ !
HAJIbHBIC OTPE3KH. Bl o E\lm
Ecau l||m||n, To d . Fln
AB DE AB DE BC EF /

BC EF ° AC DF ° AC DF

A D
JIOKa)KHTe 3TO BHICKA3bIBAHUE, MCTIOTB3YS AOTOJ- / /\\/ !
HUTETBHYIO TMHHIO, KAK TOKA3aHO HA PUCYHKE. B/ x E

JOTIOTHATEIBHAS JTHHYS, CV \F n
/Al \ 123

Haiigure xospduument mogobust u anuusr cropon BiCy u A,C,, ecnu
AA,B,C, 6611 nonyuen npeobpaszoBannem AABCuAB=6,BC=9,
AC=12, AiBi =2.

> MUcnionb3yst BO3MOXKHOCTH HHTEpHET cTpanuibl http://www.mathopenref.com

BBIIMTOJITHUTE PA3JIWYHBIC TCOMETPUYCCKHUE 3a4a491 HAa BBIYUCICHHUE U MMOCTPOE-
HHEC.
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5.1. HepaBencrBa

5.2. Tpuronomerpu4yecKkue COOTHOLICHHS
5.3. Coop u o6paborka nnpopmanuu

5.4. BoiuncjieHHe BepOSITHOCTH

B 3T0M pa3zjelie Bbl HAyYHTeCh:
- pellaTh HEPABEHCTBA,;
- peluarh 3aa41 U3 PeanbHON KU3HU, IIPU TIOMOIIN HEPABEHCTB;
- TPHTOHOMETPHYECKUM COOTHOIICHUSIM;
- IPUMEHATh TPUTOHOMETPUYECKUE COOTHOLICHUS TIPH PELICHUH 3aa4;
- CHCTEMATU3HPOBATh U MPEACTABIATE HH(POPMALIMIO B PA3INYHBIX (JOpMaxX;
- TIPU TIOMOIIM MEp LEHTPAIbHBIX TEHJCHLMI OLIEHUBATh U JABATh MPO-
THO3BI;
- ONPEAENATh TeHEPATbHYIO COBOKYMHOCTD (MIIH MOMYNSALUIO) U BEIOOPKY
JUISL HCCIIEA0BAHUS;
- pa3nuyaTh He3aBUCHUMBIE U 3aBHCHMBIE COOBITHS, @ TAKXKE BEIUHUCIIATH UX
BEPOSITHOCTD.

ITO0 HHTEpecHo!
Benuxuii AzepOaliikaHCKuil MBICTUTENb, OU- Fmus
nocod, maremaruk, acrponom Hacpemauu Tycu |
CO37aJ1 HAY4YHbIE TPYAbl, KOTOPbIe BHECIH 0Ob-
110} BKJIaJ B UCTOPHIO YenoBeuecTBa. B much-
MEHHBIX MCTOUYHMKAX €r0 Ha3bIBaloOT "OTeom
Tpuronometrpun". B cBoém tpyne «O0 usmepe- '
HUM KPyra» OH BIEPBBIC JOKa3al TeOpeMy CH- ¢ SRl S
HYCOB M IPUMEHMI MX /51 aCTPOHOMHUYECKHUX

pacueTos.




HepaBencrBa

. HcciaenoBanue

Uccnenyiite cnemyionme cutyaunu. [1ast Ka)K10ro BHICKa3bIBAHUS 3AMUIINTE
AQHAIOTHMYHOE BBICKa3bIBAHUE. [{IIst KOXKA0TO ClTydast 3aMUIINTe CBOE MHEHHE O
3HAYEHUSX, KOTOPBIE MOYKET MPHHUMATh TTePEeMEHHasI.

1) Bec nocbuIkM HE TODKEH MPEBLILIATD § KI.

2) TeneBuszop crout Gonbiure 200 MaHat.

3) [lns Toro uTtoOBI NpoiiTH BO BTOPOii Typ, CeliMyp nomkeH HabpaTh B IEPBOM
Type He MeHbre 50 6anos.

4) B ruMHacTUYECKOI IpyMIe 3aHUMAIOTCS AeTH Miaamie 13 mer.

HepaBeHncTBa

HepaBencTBa 3anuchbIBalOTCS MPU MOMOIIM 3HAKOB > , <, >, <. HepaBencrsa
MOTYT OBITh 3aIUCAHBI CIIOBAMHU WM MAaTeMaTHYECKUMH CHMBOJIAMH, A TAKIKe
n300pakeHbl HA YUCIOBOH OCH.

Bcee neficteurensHbie uncna bonpie 2 (x> 2 LU
S5 4 -3 2 -10 1 2

3
Bce neiicTBUTENbHBIE YHCIa O0OIbIIE x>3 Y
WM PaBHO 3 S5 43 2-101 23

. JUTTITHTTTITTN
Bce peiictButenbubie uncnaMensie 1 [ X <—1 | #5550y >

Bce nelicTBUTEIBHBIE YHCIA MEHBIIIE

x=0 R 3 0" X
nnu pasHo 0 = 5-4-32-101 23 4

@ ccim TOUKa 3aKpaAIIEHa, TO KOOPAMHATBI 3TOH TOYKHU YAOBIETBOPSIOT HEPABEHCTBY.
() eclM TOYKA HE 3aKPAIlIeHa, TO KOOPIWHATHI 9TOH TOUKH HE YIOBIETBOPSIIOT HEPABEHCTBY

J1nsi cpaBHEHUS YUCEN M BBIPAXKESHUI IPUMEHSIOTCS pa3auyHble MeToabl. OqHUM
U3 HUX SIBJSIETCS METOJI OLIEHKH Pa3HOCTH.

® eCITH Pa3HOCTh @ — b IONOKUTEITBHA, TO YHCiOo ¢ Oonbite uncnab; a—b> 0, a> b
® eCITH Pa3HOCTb @ — b OTpULIATENbHA, TO YHUCTIO @ MeHbIle uncna by a—b< 0;a<b
® eCITi Pa3HOCTh @ — b paBHA HYJIIIO, TO YHCIO @ PaBHO uuchy by a—b=0;a=b
® eCITM Pa3HOCTb @ — b HE OTPUIIATENIbHA, TO YUCIIO @ HE MEHbIIIE Yucia b;
a-b=20;az=b

® eC/IM Pa3sHOCTh @ — b He TIONOXKUTENbHA, TO YUCIIO @ He Oonblie uncna b,

a—b <0;a<b

Ha uncnoBoii ocu 6onblIeMy YHCITy COOTBETCTBYET TOUKA, PACIIONOKEHHAS Tpa-
BEE, @ MEHBILIEMY YHCITY COOTBETCTBYET TOUKA, PACIIOIIOKEHHAs JIEBEE.

3HauuT, ecnu @ > b, TO TOUKA @ PacroNOKeHa NpaBee TOUKU b, ecnu a < b, TO -
neBee.

[Mpumep. CpaBuum BeipakeHus a° + 1 u 2a. s 3TOro paccMOTPUM PasHOCTb
@+ 1-2a=(a—1)?*>0. 3aauur, npu MOOBIX 3HAYCHHUAX MIEPEMEHON 3HAYEHHE
BhIpaxkeHus ¢* + | He MeHbIue (OObIle WK PABHO) 3HAYEHHS BBIPAXKEHHS 2.
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HepaBencrBa

Oobyuarwuue 3a1aHus

1 > Ha Bemonnenune nomanmHero 3aganus CaMup TPaTUT MEHbIIE ABYX YacOB.
~ DnbunH U YiIbKep MpeaCTaBUIM 9TO B BUE CIIEAYIOIHX BeipaxeHuii. Kakas
U3 3aMMuceil COOTBETCTBYET UCTHHE?

DnbunH @ =2 Vibkep @ t<2

2> Cne;(y}omne BBICKA3bIBAHHWS 3ANMHUIINTE B BUAC HEPABCHCTBA.

1) CoBepurath MpOry/IKku BEpXoM Ha jomaau Ha Beicote 6onee 1500 m Hag ypos-

HEM MOpPS HE PEKOMEHAYETCS 10 MEAULIMHCKUM MTOKA3AHHSIM.
2) Jnsa nonyuenust 10%-0#1 ckuaku B MarazuHe HAAO CAENaTh MOKYIKY Ha

cymmy He menee 1000 manat.

3) [Ipu BeIe3a€ 3a TPAHMILY KaXABIH YEIOBEK MOXET B3STh C COOOH CyMMy
10000 manar 6e3 yriaTsl Hamora.

4) leTsiM B BO3pacTe MEHBbIIIE 7 JI€T BXOJ B KHHOTeaTp 0e3 COMpOBOXKIAECHUS PO-
JUTENeN 3anpeniex.

3 > W300pakentst Ha YMCIOBOI OCH TIPEICTABETE B BHIEC HEPABESHCTB U OIUILIMTE CIOBAMHL

S5 43 2-101 23 4 X -54-32%-4012345’*
AL TR - LU
543 2-101 234 5Xx S5 -4 -32-101 234 35X

CgoiicTBa HEPaBEHCTB

1)Ecnua> b, tob<a 3)Ecma>bub>c,toa>c
2)Ecnma<b, tob>a Y Ecma<bub<c toa<c
JlokazaTeibeTBO 3-10 cBoOMcTBa: ecimua >b, 10 a b>0;eciu b >c, TO
b ¢>0.Tormaa c=(a b)+(b c¢)>0, orciona cneayer, 4o a > .

ecau 06a cn1azaemvlx NOAONCUMETbHbI, MO CYMMa maxkxce nojioxcumenvHa

4 > 3anuiMTe HEPABEHCTBA TAK, YTOOBI EPEMEHHAS HAXOAWIAC B JIEBOM YaCTH.

a)19>x b) 10<a c) 10>b d)o<¢
5 > 3anumure peanbHbIC KU3HCHHBIC CUTyalllH, COOTBETCTBYIOIHE

HEPaBEHCTBAM.

a) x=>15 b) x <11 c)x=0 d) x> 100
6 > M3o0pasute HepaBeHCTBA HA YHCIOBOI OCH .

)a>4 2)x>6 I)n<ll 4)x<5

5)t=9 6)b=>8 7d<S5 8)z<8

9Nx> 4 10)n= 3 IH)x< 5 12)x< 2

7> HpOBepBTe, BBITIOIHACTCA JIM HEPABEHCTBO IPH 3aJaHHBIX 3HAUCHUAX I1€-
PEMEHHBIX. 3amaiiTe emé aBa 3HAUYCHHS NEPEMEHHBIX U IIPOBEPHLTE UX.

)18 x>4, x=12 2)14+n<23,n=8 3)5k>35, k=8
4)16<3c,c=8 5)%22,)’:9 6)%57,c=2
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HepaBencrBa

8 Cpasuute uncna ¢ u d, ecnu pasHocTh ¢ —d pasHa. —3; 4; 0.

9, Cpasnure uncnamun,ecmu: a)m—n=0,1;bym—-—n=-12;¢)m—-n=0.

10 > Ecnu u3BeCTHO, YTO @ > b, TO MOXET JIM Pa3HOCTh, a — b, OBITH PaBHOIL:
—-4,3;0; 5,27

11 > Omnpepenute, Kakue U3 CIEAYIOUMX BBIPAXKEHUI UCTUHHBI TIPH X >2.
a) pa3sHOCTH X — 2 MOJTOKHUTENBHOE YHUCIIO;
b) pasHOCTDb X — 4 MONOKUTENTBLHOE YUCTIO;
C) Pa3HOCTH X — / IONIOKHUTETBHOE YHUCIIO;
d) pasHoCTb 2 — X MONOKUTENBHOE YUCIIO.

12 > YkaxuTe OmmMOKM Ha CIEAYIOUINX PHCYHKAX?

x>1 x>-1
L/l YL \\;\\;\;\\;\;\\\\\\;\ .
5 4 -32-101234 5X 5 4 -3 2-101 2 34 5X

13> OTmMeTsTe Ha YUCTOBOH OCH HECKOIBKO TOYEK, KOTOPBIE YAOBIETBOPSIOT
~ HEepaBeHCTBaM:
a)x>2; b)x<5; c)x>—1; d)x<0.

IIpukiaaaublie 3a1aHUA

14 > Haiigure HanMeHbILee LENOE 3HAYCHHUE, YAOBIETBOPSIOLIEE HEPABEHCTBRY.
a)x>10 b)x>7 c)x>-8 d)x>-3
15 Haiigure HanGonbliee 1eN0€ 3HAYEHHE, YIOBIETBOPSIOIIEE HEPABEHCTBY .

a)x<9 b) x<8,2 c)x<-4,1 dyx<-3

16 > Cpasuure 3nauenus Beipaxenuii b (b+ 1) n (b +2) - (b—3) mpu b =—4;
=-3; b =2. MOXHO 11 yTBePXKIaTh, YTO MPH JHOOBIX 3HAYCHUSIX b 3HAUE-
HHUE TIEPBOTO BBIPAKEHUS OOJIBIIIE 3HAYEHUSI BTOPOTO BBIPAXKEHUS?

17 JlokaxkuTe, 4TO TPH TI00BIX 3HAUECHUSIX TIEPEMEHHBIX:
~ a) 3HaYeHHe BhIpaXkeHus a® —4a Gonbiue 3HaueHNs BhIpakenus 2a — 10;
b) 3nauenue Boipaxkenus (2a + 3)(2a + 1) Oonbiie 3HAYCHUS BHIPAKESHUS
4a(a + 2);
C) 3HAYE€HHE BBIpaKEHUs 7¢ — | MeHbIIe 3HaYeHus BhIpakeHus c(c + 7).
18 JlokaxuTe HEPaBEHCTRO.
o a)ct+1=>2¢ b) a(a+3)>3a
c)d?—cd+ 2 =>cd d) a(a—b) = b(a—b)
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CBoiicTBa HEPaBEHCTB

HUcciaenoBanue

Paccmotpum HepaBencTBO X+ 3 < 10

x -1,75 0 6,99 7 7,01 7,1
x+3 1,25 3 9,99 10 10,01 10,1
x+3<10 [1,25<10] 3<10 [9,99 <10]10<10]10,01< 10{10,01< 10
e Ja Ja Ja Her Her Her

[Tpu 3HaueHnyN nepeMeHHoM MeHblIe 7, 3HaueHue CyMMBI X + 3 menbie 10.
[Tpu 3HaueHnyn nepeMeHHo paBHO 7, 3HaueHHe CyMMBI X + 3 paBHo 10.
[Tpu 3nauenun nepeMeHHo Oonbie 7, 3HadyeHue cymmsl X + 3 Oombire 10.
Hepagenctso x + 3 < 10 BepHO AJis1 BCEX YMCENT MEHBIIE 7.

CBoiicTBa HepaBeHCTB

Teopema. Eciin HepaBeHCTBO BepHOE, TO NPUOABUB MM OTHSB OT 00enx
4acTell JaHHOTO HEPABEHCTBA OTHO M TO YK€ YUCIIO, TIOTYYUM BEPHOE He-
PaBEHCTBO.

Ecnu a >b, 10 anst noboro uncnac a+c>b+tcua—c>b—c;
Ecnu a < b, T0 st moborouncnac a+c<btcuma—-c<b-c.

OO0yuaromue 3aganus

VYI0BIETBOPSIET JIM HEPABEHCTBY X + 7 > | 3HaYEHHE MEePEMEHHOI:
a) 6; b) -3; ¢) 1,5 d) 0; e)-77?

a) Cymma nepeMenHoi y u uncna 13 mensbie 25. Kakue 3HaueHUsT MOXKET

NpPUHUMATh epeMeHHas y?
b) Cymma aByx umcen paBua 18.Kakue 3HaueHHsI MOXET IPUHUMATE OTHO M3
YHCEN, €CITU APYTO€ YUCIO paBHO 7?7
3uas, ut0 a > b cpaBHUTE.
a)a—6ub—-6
c)a+tmub+m

b)a+12ub+ 12
dya—kub—k

Hcnonb3yst CBONHCTBA HEPABEHCTB, HAWINUTE BOMOXKHBIE 3HAYSHUS
NEePEeMEHHBIX.

[Mpumep. K obenm vactsam nepasenctsa 5 +x < 18 mpubasum 5, Torma

nomyunM S +x +( 5) <18+( 5),x <13, T.e nepeMeHHas MPUHUMAET
3Ha4YeHus He Oombiue 13.

54+¢<18 10+n=> 2 4<k+6
3<y+8 c+10<9 g 4=13
2%b 6 s 12< 5 t 3< 9
10>x+6 a 3<5 I1>g 4
2+m=>35 qg+08< 05 v 6>27

48> 6 21 2
P d 3 < 3 5>f+ 3
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CBoilicTBa HepaBeHCTB

10>

1

IIpukaanubie 3a1aHuA

Macca MOPCKOTO TIONEHS MOKET J0CTUTaTh MAKCUMATIBHO
650 kxr. B nacrosimee Bpems Tionenb Becut 398 k. Kak
NpHY OMOLIY HEPABEHCTBA MOJKHO 3aIHCaTh MACCy, KOTO-
pYI0 e11€ CMOKeT HadpaTh TIONEHb?

Macea TioNens Macca KOTopyo T
HA HACTOSIIME  TLIIOC OH CMOKeT 650 xr
T s HJIM PaBHO
308 + m < 650

398+ m<650  3anuwem nepasencmso

398 — 398 + m < 650 —398 Burumenm ¢ obeux cmopon 398
m <252

- Ecnu Pamran sanuiet eni€ 21 mecHio B My3bikainbHblit MP3 nenTp, T0 MX Hau-
Oonbliee KOMMYECTBO cTaHeT paBHbM 90. 3anuumTe B BHAE HEPAaBEHCTRA,
CKOTbKO TieceH Obu10 B MP3 nentpe BHagane?

, DMUH nocTaBuI nepes coboit nenb: noaHATh Bec kak MuHUMyM 90 k. Ceii-
4yac OH NogHUMAaeT Tupu BecoM B 50 k. 3anuiuuTe B BUE HEPaBEHCTBA,
CKOJIBKO KHJIOTPaMM JOJDKEH e1€ MOAHATh DMUH [UIsl JOCTHIKEHUS Pe3y/b-
Tara?

W306paszure Ha 4MCIOBOH OCH, KAKUE 3HAUCHHUSI MOXKET IPUHSATD TepeMeHHast?

- L1
a) y (-1,8)> 62 b) 8>n- 9 at 5>

3anuimuTe COOTBETCTBYIOIINE HEPABEHCTBA.

a) Ecnu yBenuunts uncno (- 8) Ha HEKOTOPOE YHUCIIO, TO MOIYYUM 3HAUCHHE
MeHble i pasHo 30.

b) Kakoe umcno npu ymenbinenuu Ha 8 Oymet Gonbe 257

3Has, ut0 d + 5 > 18 NOKOHYNTE 3aMUCH CIEAYIOMINX HEPABeHCTB.
a)d=? b)d+?>19 c)d-227?
5+
OcHoBaHue TpeyroibHUKa MeHbIle BEICOTHL. Kakue 3naue-
HUSI MOXKET TIPUHUMATD IepeMeHHast x7
24 cm
» CocTaBbTe 3aa4H, PEIICHHSIMH KOTOPBIX MOT'YT OBITh CIEAYIOIHE
HEPaBEHCTBA.
a)x+15>100 b) m—40 <2000 c)d+3=>12
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CBolicTBa HEPaBEHCTB

Uccaenosanue. OTMeTbTE HA YUCTOBOM OCH 3a1aHHbIe ynucia. CpaBHUTE UX U
cAenaiTe COOTBETCTBYIONIYIO 3aMUCh. YMHOXKBTE KaXA0€ M3 YHCENl Ha OOHO U
TO ke yncno. CpaBHUTE MOTy4YEeHHBIE pe3ynbTaThl. Hanpumep, yMHOXKBTE Kax-
J0€ U3 yucen Ha -1 u u300pasuTe Ha YMCIOBOM OCH HOBBIE 3HAYCHUS, KAK I10-
Ka3aHo Ha pucynke. O600muTe MHeHHE 1 N300pa3uTe ero rpaduuecKH.

& Y _

———t—t—t—t——— >
5432101234 5% 543 2-101 234 35x

CBoiicTBa HepaBeHCTB

J Ecnu o6e wactu BEPHOI'0O HEPABCHCTBA YMHOXHWTD WJIH PA3ACIIUTD HA
OJHO H TO XK€ MOJOXUTEIBbHOC YHCIIO, TO MOJIYYHUM BEPHOC HEPABEHCTBO.

Jns moOkix uncen a u b npu ¢ > () momy4um:

b
I. Ecma > b, 10 ac > be n z_>THpuMepl.3<4; 3:2<4-2;6<8

9
2.Ecnua<b,r0ac<bcn‘cl—<% [Ipumep 2. 6> 9;%>T;2> 3

‘/ Ecnu 06e wactu BEPHOTO HEPABCHCTBA PA3ACIIUTD WX YMHOXHTbL Ha OJHO
1 TO XK€ OTPULIATEIbHOC YUCJIO U ITIOMEHATH 3HAK HEPABEHCTBA HA IMPOTHBOIIO-

JIOXKHBIH, TO MOTyYUM BEPHOE HEPABEHCTBO.
Jns moObix uncen a u b npu ¢ < 0 nomy4um:

l.Ecma> b, oac<bcud< L Tpiep3. 5>1;5-( 2)<1-( 2).
2.Ecnma< b, T0ac>bcu a.b Mpumep 4. 8 < 6;%>—§;4>3
C C

Ooyuarouiue 3a1aHus
1 > MU3BectHO, uTO ¢ > b . 3anuumMTe BEpHBIE HEPABEHCTBA, COMNIACHO CIIEAYIO-
IIUM YCIIOBHSM:
a) yMHOKUB 00e yacTi Ha 4;  b) ymHOXMB 00e wacTn Ha 5,
¢) pa3nenuB o0e wactu Ha ~-;  d) pa3menuB o0e wacTh Ha 2.

2 » 3anuinTe BEPHBIC HEPABCHCTBA, KOTOPBIC MTOJIYy4aTCs1, €CITU 00e yactu HEpa-
BECHCTBA YMHOXHTDb WJIH PA3ACIIUTDL HA OOAHO H TO XK€ YHCIIO.

[Mpumep 1. YMHOXKHMM 00€ yacTH [Mpumep 2. Pazgenum oOe wactu He-

HEPABEHCTBAD_y > 6 Ha 4. paBeHCTB 4x < 12 Ha 4 ¥ U3MEHUM
4 3 3HAK HEPABEHCTBA HA TIPOTUBOTIONOXK-
%.%yz 6-%; y> 8 HBII: 4_,Z>1_i; - 3
1)4x<4 2) 7y >63 3) 13a=-26
4)-15<5b 5)7= % 6) 15 >3t
nE s 8) 144 < 12d 9) —3m>-33
10) 4 <-12 11)30>%n 12) —%1'5—6
3 Onpeznenvre 3HaK NEPEMEHHOM ¢ B HEPABEHCTBAX.
~ a)3a>2a b) 4a <3a c)—2a<2a d)ya>-a
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CBolicTBa HEPABEHCTB

10>

1,

Hpnmannue 3ajaHus

> 3anuimTe B BUAE HepaBeHCTBA. Kakue 3HaueHus MOJKET MPUHUMATD

nepeMeHHas ?
a) YETBIPEXKPATHOE YUCIIO X Oombiue 28.
b) npousBenenue y u uncna —2 He Oombiue 14.

%, 3apaboTHas muara DnbMHpa coCTaBmsieT 6 MaHar B yac. CKOIBKO 4acoB J0IT-

xeH paborats Dnbemup, utoOs! 3apadoTars 300 manar wmm 6onee?

» Jlnst mommyyeHust KBapTUPhI Ha JIbIOTHBIX YCIOBHAX B (upMe ObLIO 3aperucTpu-
poBaHO OOJbILE 9 YENOBEK, YTO COCTABIAET —— BCEX COTPYAHHKOB (PMPMBI.

9
3anuiMTe B BHAE HEPABEHCTBA KOTMUYECTBO BCEX COTPYAHUKOB (DUPMBI.

U3BecTHO, ut0 @ < b. Berabte BMecto (@) 3Haku cpaBHenms 4TOGI Hepa-
BEHCTBO CTAJIO BEPHBIM.

a)3a @ 3b b)0,1a @ 0,15
b
c)—%.—E d)—4a @ - 4b

> I'onbuas 3a 1 Munyty nporutsiBaet 40 M. OHa pemmia, 4yTo CerogHs J0/DKHA

nporuiblTh He MeHbiIe 1200 M. CKOMbKO MUHYT KaK MUHUMYM JOJDKHA IPO-

TUIBITH | TonbHa3?

> Kakue 3HaueHuss MOXXET NPUHUMATh IEPEMEHHas?

1)6>-2 2) L <2 3) -5 <7
4) _iz <9 5)—6a > 78 6) —25¢ < 400

DARS n - 3<__€
7) L 224 8 L <08 9355

1 1
a) llokaxwure, uto ecm, a > b > 0,10 — <.

b) Jlnst monoxkuTeNnbHBIX uKcen a,b,¢,d n3BecTHO, uT0 @ > b, b >du c> a.

%, %, %, % B TIOPSAAKE BO3pACTaHUA.

. Pemmnre 3aga4y, COCTaBUB COOTBETCTBYIOILICE YCIIOBUIO HEPABCHCTBO!

Sanumure yncia

1) ¥V Xumxpan ects nenra quuuoi 28 cm. OHa XO04eT paspes3arh JEHTY Ha
YaCTH JUTMHOM 10 3 CM KX Jast TaK, YTOOBI OCTABIIASACS YACTh ObUIA HE MEHbBLIIE
15 cm. Ha ckonbko yacTel MOKHO pa3pesaTh JIeHTy?

2) Ecim B onnaiin (on-line) nHTEpHET MarasuHe CAENaTh MOKYIKY HA CyMMY
KaK MUHMMYM 25 MaHAT, TO JOCTaBKa ocyliecTasercs OecrnnatHo. Kakosa Mu-
HUMAITbHAS LEeHAa OAHOM KHUTH, ecinu OpXaH Kyt 4 KHUTH U ITPU 3TOM Y HErO
HE B3sUTH J€HBI'H 32 JOCTaBKy ?
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CBoilicTBa HEPaABEHCTB

12

13

14)

15

» Ucecanenosanue. KakoBo Haubonbiee npousse- m+n=10 o
JEHUE ABYX HATYPaIbHBIX YHCEI, CyMMa KOTOPBIX
paBHaIO? 1+9=10 1-9=9
‘/TaxxaxcyMMamsquncen OCTa€TCsl TIOCTOSIHHOM, TO :;j-%;ll(()) gg:zl?
HX TPOM3BE/CHNE IPUHAMACT HAHOOIBILICE SHAUCHHE, 4 4 ¢ _ | 4-6=24
©CIIM OTH YHCIA PABHBI YT APYTY (9T0 BBICKA3BIBAHHE 5 1 5 — () 5.5=15

MHOITIA HA3BIBAIOT TEOPEMOH O MOCTOSHHOM CyMME).

Ha ocHOBaHMM NMOTYYEHHBIX PE3YILTATOB, HAMUTE ClIEAYIOLIEe:
a) HauGonbiee 3HaueHne Npon3BeIeHUs JBYX HATYPATbHBIX YHCEN, €CITH UX
cymma pasHa 16.

b) Cpeau Bcex mpsAMOYTronbHUKOB ¢ iepuMeTpoM 40 ¢, mpsMOYTOIBHHK, C
HanOOIbILIeH TTOIAIBIO.

» HeenenoBanue: CpeaHee apudpmernyeckoe ABYyX HEOTPHIATEIbLHBIX
yycel He MEHbIlIe UX CPelHero reoMeTpH4ecKoro.

HOKa)Kl/ITC, 4TO AJIs1 HCOTPULATEIbHBIX YUCEIT d U b BBITTOJTHACTCA HEPABECH-
a+

2
PaccmoTpum pazHocTs neBoii u npaBoii yactu. [IpuBeném e€ x obuemy

3HAMEHATENIO U YIIPOCTHM.

atb 7 _ a+b-2Nab_ (Na—by
ab =" >

2 2 2 -

JlaHHOE HEpaBEeHCTBO BEPHO, T.K. KBAAPAT PA3HOCTHU JBYX YHCET HE MOXKET

OBITH OTPULIATEITLHBIM YHCIIOM.

Ha ocnoBanuu uccnenoBanus, HaaUTE ClIeayIONIee:

A) IIpsMOYTONBHUK ¢ HAUMEHBILIUM ITIEPUMETPOM CPEAH BCEX MPSIMOYTOMIb-

HUKOB € TUIOMAnbI0 36 cm?,

b) Haumenbiee 3nauenne cyMmmsl x + y, ecmu xy = 16 u x > 0.

b
CTBO > \ab. 30eCh paBEHCTBO BO3MOXKHO TOJBKO TIpU @ = b.

1) Dnbiran cobupaeTcest MOKPLITH KEPAMUYECKOH TUIMTKOH TI0MT HA KyXHE,
umeroneit pazmepst 3 M x4 M. [Inomaas Kaxmoi Itk 10 M2, Kakoe nau-
MEHBIIIee KOMTHYECTBO IUTMTOK NMoTpedyercs st 3Toro?

2) Dnpmap padoTaeT MEHEHKEPOM B Mara3uHe 1o MpOJaXKe MMEKTPOHUKH.
Ero nocrostnnas 3apmnata cocrasnser S00 MaHat rmoc nmpemMust B pasmepe
30 manHar 3a Ka)Ibli MPOAAHHBII KOMIIBIOTEP. DJIbMap YBEPEH, YTO B 3TOM
Mmecsue oH norydut MuHUMYM 800 manaT. Kakoe HaumeHbI11ee KOIU4ecTBO
KOMITBIOTEPOB OH MPOAAI B 3TOM Mecsie?

3) CocraBsre 3a1a4y, pelieHueM KOTOPO SIBIISIETCSI HEPABEHCTBO % x>0.

a) OuenuTe nmepuMeTp KBaapara co cTopoHoii a, ecnu 0,2 < a < 0,3.
b) Ouenure cTopony kBagpaTa ¢ nepumerpom P cm, ecim 12,4 < P < 12,8,
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CnokeHue ¥ BbIYHTaAHHE HEPABCHCTB

Uccaenoanmne. 1) Anap mmaame Bycana, a Typan mnaame Opxana. Onpe-
JIenuTe cymma Bo3pacToB Anapa u Typana 00onbiie Wil MEHBIIIE CyMMBI BO3-
pactoB Bycana u Opxana?
3<8
Ta<6
7214

2) CnokuTe MOWIEHHO HEPABCHCTBA U 3aMMTUIINTE BbIBOABI.

Ci10:keHHe YHCI0BbBIX HEPABEHCTB

Teopema. Ecma>buc>d,toa+c>b+d

Ecau k obeum vacmsm nepasencmea a > b npubasums ¢, moa+c> b+ c
Ecnu k obeum wacmam nepasencmea ¢ > d npubasums b, mob+ c¢> b+d
Wza+c>b+cub+c>b+d noryuum, umoa+ ¢> b+ d.

Hannas meopema éepna npu crodcenuu 08yx u bonee HepaseHcms.

J Ecnu mouneHHo ClioxHuTh BEPHBIC HEPABECHCTBA e a>b

>
OIHOTO 3HaKa, TO MOJIYYHUTCSI BEPHOE HEPABEHCTRBO. —c>d
atce>b+d

YMHOKEeHHE YHCTI0BBIX HEPaBCHCTB

Teopema. Eciu nepeMHOXUTh MOUWIEHHO BEPHBIE HEPABEHCTBA OJHOTO
3HaKa, JIeBbIE U MPABBIE YACTH KOTOPBIX — MOJIOKUTEIbHBIE YHCIIA, TO MOJTY-
YHUTCSI BEPHOE HEPABEHCTRBO.

Ecnu a, b, ¢, d nonoxurensuelie uncia, a > b uc > d, rorqa ac > bd.

Ecnu B HepaBeHCTBe ¢ > b 00e yacTH yMHOKHUM Ha ¢, @ B HEPABEHCTBE

¢ > d obe yacTi yMHOKHM Ha b, TO monyuum ac > bc n bc > bd.

Ortcroma crnenyet uro, ac > bd.

CaencrBue. Ecnu a u b monoxkutenbHble yucia u a > b, torga a" > b".
(n-HaTypanbHOE YHCIIO).

Ooyuarwouiue 3aganus

1 > CJIO)KI/ITC TIOYJICHHO HepaBeHCTBa
a)8>5 n6>4 b) 2<10 u6<7

2 : VYMHOXKBTE TTOYWIEHHO HEPABECHCTBA. |
a)6>3 ud>2 b)6<gu_;_<E

3 3Has,ut04 <a <6 mn 5 < b <7 OUEHUTE BHIPAKESHHUSI.
a)a+b b) ab ¢)2a+3b
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Cii0:xeHHe 1 YMHOKEHHE HEPABeHCTB

‘4 > PasGepute creayioiye IpUMepbl. AHATOTHYHBIM 00Pa30M, BBITIOIHHTE Clle-
JOYIOLHE 3a0aHUs.
1) Ecmn 3 <x<4wu 6 <y<8§, TO OLIEHUTE BLIPAKECHHUS:
ayx—y b)2x—y ¢)x—3y d)3x-2y

2)Ecmm 15 <x <20 u 2 <y <3, TO OLUEHUTE BHIPAXKECHUSI.

X 2x 3x

a) y b) y c) 1+ 5

Ipumep 1. 3nas, uro S<a <10 u 2 <b <4 ouenunte pazHocTb, a — b pen-
ctaBuB e€ Buge a —b= a+ (—b).

Smas, uto 2<bh <4, 10 2>-bh>—4, 1e.—4<-b<2 = a <10

Teneps MPUMEHNM TIOYWIEHHOE CIIOKEHUE —4<-b<2
pb TP ' l<a—b<S8
Mpumep 2. 3uas, uto 10 <x <16 u4 <y <5, ouennre * .
3anuieM creayionee % =X- % Y OLIEHHM BBIPaKEHHE yL).
)
— sl 1.1 111 10<x<16
<yp< 4o => = A
Cl1 y ,'I04>y 5T.e 5<y 4 X%<l<%
_ 5 )y 4
I1
PUMEHHUM TEOPEMY O MOWIEHHOM YMHOKEHUH e X 4
y
IIpuknagsbie 3a1aHASA
‘5 3mas, uro 1,4 <\2< 1,5 u 1,7 <3< 1,8, olenuTe umncna.
D7+ 3 b \3 - a )\

6 > JlnuHa ocHOBaHMS PaBHOOEIPEHHOTO TPEYTONbHUKA @, JJIMHBI OOKOBOI
CTOPOHEI b. 3Has, uto 16 <a < 18 u 24 < h <26, oLUeHHUTE IEPUMETP TPe-
YTOJIbHUKA.

7  Ilpu u3smepeHuu JIMHBI MPAMOYTONbHUKA @ ¥ IIMPHHBI b (B cM) ObLIO
yCTaHoBIeHO, 4To 4,5 <a <4,6 u 3,4 < b <3,5. Ouenure:

a) MepUMETP MPSMOYTONbHHKA;

b) momaak NpsAMOyroabHUKA.

8 » 1) o up ymis Tpeyrombuuka. 3uas, uto 58° < a < 59° u 82°< f < 83°. Oue-
HHUTE TPETHUH YTOl TPEyrONbHHKA.

2) Ouenure rpagyCHYIO MEpPY YIUIa, IPH BEPIIMHE PABHOOEAPEHHOTO Tpe-
YTOJIBHUKA, €CIU yroi 1pu ocHoBauuu Gombure 30°, Ho menbie 32°.
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Yucj10BbIe NPOMEKYTKH

WcenenoBanme. OTMETHTE Ha YUCIIOBOM OCH JIBE TOUKH C KOOPAMHATAMHU —2 U
3. Bo3bmute n100yi0 TOUKY, PacCHOIOKEHHYIO MEXAY AAHHBIMU TOUYKAMH.
CpaBHHTE UNCIIO0, COOTBETCTBYIOIIEE ITOM TouKe ¢ uncinamu —2 u 3. [IpoBepsre,
4TO M00ask TOUKA, PACHONIOKEHHAS MEXK Iy JAHHBIMU YJOBICTBOPSET YCIOBHIO
—2 < Xx < 3. MHOXECTBO 3TUX TOUEK HA3bIBAETCS MPOMEKYTKOM OT —2 10 3 U
obo3nauaercs tax: (-2 ; 3).

YuciaoBbie NPOMEKYTKH

Tlpu a < b MHOXECTBO BCEX JACHCTBUTEIbHBIX YHCEl, VOB — -~Lddidiiiiiiiiittt
TIETBOPSIOLIMX COOTHOLICHHIO @ < X < b, HaspiBaeTcsiun- 9 (a; b) b x
TepgasioM (a; b).

Ecnui B MHOXKECTBO Touek uHTepBana (a, b) nob6aButh

TOYKHU @ U b, TO Oy4eHHBIH TPOMEXKYTOK OyAeT Ha- a [a;b] b x
3BIBATHCSI OTPE3KOM [a; b].

e LLLLLLLLLLY, g
MHOXK€ECTBO BCEX UUCEN X, YIOBIECTBOPSIOIINX JBOH- a  [a;b) b x
HOMY HEPaBeHCTBY @ <X < bu a < x < b, coorBeT-
. . L, gy,
CTBEHHO 3anUChIBaeTCA Kak [a, b) u (a; b]. -

a  (a;b] b x
MHOKECTBO BCEX TOYEK, YAOBJIECTBOPSIOMINX YCIIO-

BHIO X > @ U PACIOJIOKEHHBIX CIIPaBa OT TOYKHU C W
—

KOOPAMHATOM @, 3aMMCBIBAETCS Kak (a; +00) U ynTa- : X
4 (a;+w)
€TCA TaK. HpOMe)KyTOK OT a 40 I C 66(:1(01-[6‘11—[00”[.
ECJ'H/[ TOYKA d HpHHaLl,ne)l(MT M}IO)I(CCTBy YHUCCII, yI[OB-
J'IeTBOpSIIOH.[HX yC.l'IOB]/[K) X 2 d, TO 3TO 3aMMUCBIBACTCA
@ [ate) x

Kak [a, +o0) u rpadguyueckn n300pakaeTcs Tak:

MHOXECTBO BCEX YMCEN, YIOBIECTBOPSIOIINX
YCIOBHIO X < @, 3alUCBIBACTCS KaK (— %0, a) U \ \ \\\ \ \

rpadguueckn M300paxaeTcs Tak: (—o0; a) X
Ecmi Touka @ npHHaiieXuT MHOKECTBY YHCET, YOB- \

JIETBOPSIIOIMX YCIOBHIO X < @, TO 3TO 3aNUCHIBAETCS \ W\ \\\\\ I

KaK (— o0, a] 1 rpaduueckn n300paXaeTcs TaK: (— s al X

Oodyuaronue 3aganns

1 > 3anummTe NPOMEXYTKH, H300pakEHHbIE HA PUCYHKE.
a) SLLLLLLLLLI, €)  LAANNNINNNNNNINNNNNNNNY >
-3 4 x -6 x

b) UL, d) ULy
-2 X -2 X
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Yncs10Bble NIPOMEKYTKH

2 Ha uucnoBoii ocu u300pasute CleayIoNnue YMCAOBbIE MPOMEXKYTKH.
a) (-1; 3) b) (0; 5) ¢) (2; + o) d) (3; + )
e) (—=5;+ ) f) (—o0;—4) g) (—0; 6) h) (=2; + )

3 Ha uncnoBoit ocu n300pasnute MHOKECTBO YHCEI, yIOBICTBOPSIOINX He-
PaBEHCTBY.
a)x=-6 b)x<3 c)x<-6 d)x> 4

4 > Hauucnosoii ocu m300pazure MHOKECTBO YUCEIT, YOBIETBOPSIOMINX
JIBOMHOMY HEPABEHCTBY. 1
a)25<x=<3 b)-5S<x<1<
c)3<x<1,5 d)3<x<7
5  a) Kakue u3 uncen —2; 4; —1,2; 4,5; 5 npunayiexat npoMexyTky (—3; 4,5)?
~ b) [lpunagnexar nu uncna — 7; —6; —4,5; 0; 1,2; 4 npomexytky (—7; 4,1)?

6 > 3anuimTe BCE LENble YNUCTIA MPHHAAIEKALINE JAHHBIM IPOMEIKYTKAM.

a) (-5; 3) b)[-2,5:4) ¢) ( V11;,3V30]
7 \ Horca)m/rre Hanﬁonbmee N HAUMCHBIICC 1ICJI0C YUCIIO, anHazuIen(amee
© TIPOMEXYTKY.
a) (-12; 8) b) (-4;5,2) ) [ V17;V8]
8 Paszbepute npumep u HaliguTe NEpeCceYSHHE CIEAYIONINX TPOMEXYTKOB.
a) (-2; 5) u (-1; 6) ¢) (-3; 9) u (4; +o0)
b) (5; +0) 1 (—o0; 7) d) (1; +o0) u (3; +o0)

ITpumep. Haiiném nepeceuenune (061uryio yacts) npomexyTkos (— 1; 7) u [2; 8)
Ipaduueckoe _g/////////(/////////////é >
npencragienue: 1 2 5 3 x

Maremaruueckas (—1;7) N [2; 8) =[2;7)
3aMHCh!

9 > Ha uncnoBoii ocu moKaxuTe 00beAMHEHHE CIETYIOLMX TIPOMEKYTKOB.

a) (=5; 1) u [-2; 5) ¢) (—o0; 2] u [-1; +o0)
b) [-6;2) u(1;3) d) (2; +o0) u [6; +0)
IIpumep. Haiiném oO6beinHeHNnE TpoMexyTKOB (—3; 4] u [ 2;8].
Tpaduseckoe UL e -
NPEICTABICHHUE: -3 - 4 E x
Maremaruueckas (—3;4]U[ 2;:8]=( 3;8]
- 3ammch
10 > MsBectno, uto, A= [-2; 1), B=(0; 3), C = (- 1; 2). Haiigute cneayiomee:
a)AUB b)An B c)AUC
dANnC e) A\B f) B\C
2) (A\B)U (AN B) h)A\(Bu C)
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Pemenne quHeMHBIX HEPABEHCTB € OJIHOM MepeMEeHHOM

Uccaenoanne. Hayepture npsAMOyroiabHUK, IIUPHUHA KOTOPOTO 4 CM.

1) Haiinute mepumeTp npsMOyroibHHUKA, ECITH €ro JUTMHA 6 CM.

2) OueHuTte nepuMeTp, eclv JJTUHA MPSIMOYTOJIbHUKA O0JIbIIe 6 CM.

3) Uemy A0KHA paBHATHCS JUTMHA MIPSIMOYTOJILHUKA, YTOOBI €T0 IEPUMETP

ObL1 MeHbI1Ie 24 cM?
0O003HaYM ITMHY MPSIMOYTONBHKKA Yepe3 x. Toraa ero mepuMeTp MOKHO
3anucarh B BUJIE€ HepaBeHCTBa 2x + 8 < 24. [IpoBepbTe, yAOBIETBOPAIOT JIH
JuHBL 6 cM; 7 M 8 cM; 9 cm yenosuto P < 24. [Tpu kakux 3HaYEHUSX Te-
peMeHHoU BepHO HepaBeHCTBO? [Ipy kakux 3HaYEHUSX IEPEeMEHHON Hepa-
BEHCTBO HEBEPHO?

Pemenue JIMHEHHBIX HEPABEHCTB € OAHOM NEePEMEHHOM

Onpenesnienne. PerienrneM JUMHEHHOTO HEPABEHCTBA C OJTHON TIEPEMEHHON Ha3bIBa-
€TCsl MHOXKECTBO BCEX 3HAUEHNH IIepeEMEHHOM IPEBPALLIAOILMX JAaHHOE HEPaBEHCTBO
B BEpHOE.

Penmth HEpaBEHCTBO, 3HAUUT HAMTH BCE €10 PELLICHUS WU JI0KA3aTh, YTO PELLICHUI
HeT. HepaBeHcTBa, MMEOLIME OIMHAKOBbIE MHOYKECTBA PELLIEHUH, HA3bIBAFOTCS paB-
HocwiIbHbIMU. HepaBeHcTBa, HE MMEIOLINE PELLCHNs], TAKKE HA3bIBAIOTCS paBHO-
cwibHbIMU. IIpy pereHny HepaBeHCTB UCHONB3YIOTCS CIECAYIOLINE CIIEICTBY,
IOJTyYEHHBIE U3 CBOMCTB YUCIIOBBIX HEPABEHCTB:

Y 1) Ecnu 13 ofiHO#M yacTy HEpaBeHCTBA IIEPEHECTH B IPYTYIO CllaraeMoe C POTH-
BOIOJIOXKHBIM 3HAKOM, TO HIOJTyYHTCS] PABHOCUIIBHOE EMY HEPaBEHCTBO.

Y 2) Ecim 00e yacTr HepaBeHCTBA YMHOXKUTB FITH Pa3/IeUTh HA OJTHO U TO YKe TIOJI0-
JKHTEITBHOE YHCIIO, TO TIOJyYHTCS PABHOCUIIBHOE EMY HEPaBEHCTBO.

Hanpumep, nepaBeHcTBo 6x — 2 > 10 paBHOCHIBHO HepaBeHCTBY Ox > 12, a Hepa-
BEHCTBO 6Ox > 12 paBHOCHJIBHO HEPABEHCTBY X > 2.

v 3) Ecni 00 yacTy HepaBeHCTBA YMHOXKUTD WITH Pa3IIeIUTh Ha OITHO H TO YKE OTPH-
TATENTbHOE YKCIIO0, N3MEHHB MPH 3TOM 3HAK HEPABEHCTBA Ha TIPOTHBOTIOIOKHBIH, TO
TIOJTyYUTCSI PABHOCWIHHOE €My HEPaBEHCTRBO.

HepaBencTBa Buia ax > b u ax < b (t1e a u b HekoTOPBIE YNCJIa) HA3BI-
BAIOTCS JIMHEITHBIMU HEPABEHCTBAMU, 3aBUCSILIUMU OT OJHOI IePMEHHOI.

Pemenne HepaBeHcTBa ax > b Pemenne HepaBeHcTBa ax < b
1) Ecnmu a > 0, T0 x>7; 1) Ecmua> 0, Tox < —/;
b b
2) Ecimn a < 0, T0 x<-—- 2)Ecnma<0,Tox>7.
Ipumep: —3x+ 6> 18
—3x>18-6
—3x>12 pasgenum o6e 4acTu Ha —3

X <—4 pelIeHreM HepaBEHCTBA SABIIAETCS IPOMEKYTOK ( 00;  4).

I'paduyeckoe npeacTaBIeHUE PELLICHUS: ARG
4
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Pelmienue JTMHEHHBIX HEPABEHCTB C OJJHOM NepeMeHHOH

Ooyuawmmue 3aganust

1 » Pemmre nHepaBeHcTBa M M300pa3uTe MHOKECTBO PEILICHHI HA YUCTIOBOI OCH
ayx 7>0 b) x+6<0 c) x+ 1,520 d)x 06<0

2 > Pemmte HepaBeHCTBA.

o a) 2x > 11 b) 6x < 18 ¢) %y> 3
d) 2y<15 e)5x =0 H 4l,< 3
2
? > Pemmre HepaBeHCTBA.
a)6x 3,2>04 b)15 x<12 4x )3 4y>7
d)29+5x<17 Tx )3 4a<1 e)3+5y=15+8y

4 > 2)TpH KaKHX 3HAYEHUSIX X AByWIeH 2x— 7 TPUHUMAET MOIOKUTENbHBIE 3HAYEHHSI?
b) npu KaKKX 3HAMEHUSX Y JBYWICH 15— 3y NpUHAMAET OTPHULIATEBHBIC 3HAYCHUSA
C) IPH KAKMX 3HAUEHMSIX X AByWIeH 3x +1 MpuHUMAeT 3Ha4ueHust MeHbIe 257

5 »» Pemmre HepaBeHCTBA.

a)5(x—-2)+12>7-3(x+4) )4x—1,5+1=>6x+1,2
b)3(a+8)—5@a—1)<7 d)dx—(x+6)-3(2-x) <4

6 > Pemnmre HEPABCHCTBA.

a) 0.3(x—2)—0,8x>—44 ¢) 2x3‘1<5 e)%(x—4)>3
15— 3x 6 x 7-2x _ 3x—7
b >5
) T 2 d3>— ===z
7 » Pemmre nepaBencrsa.
a) x(x—3)>x’—6x + 1,2 ¢) 6x(x— 1) 3x(2x—2) > 6
b) 3y” —y(3y-4)< 16 d)Gy— 12> +3)Oy—1)

8 » Jleiina momkHa BBECTH B TAMSTH KOMIIbIOTepa 56 ¢oTtorpaduii mpu moMouun
CKaHepa. 3a OaHy MUHYTY OHa ckanupyeT 4 ¢gortorpaduu. CKOIBKO MUHYT
nomxHa paborars Jleitna, uToOsl y He€ ocTanocs menbie 10 ¢potorpadmii?

9 > V Hapumana ecTh mofapoyHslii 4eK Ha CyMmy 50 MaHaT, U3 KOTOPBIX OH yikKe
ycrnen noTparuth 15 manar. UToOb! HE IPOCPOUUTH YEK, OH PEIIMIT HA OCTAB-
IIYIOCS YaCTh JEHET NpHoOpecTH 3a0aBHbIE OUKH, LIEHA KOTOPLIX 2,55 MaHar.
CKONBKO Map O4YKOB OH CMOXKET npuobpectn?
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Pelmenue TMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM

105

1)

o

=

17,

18

[Ipuxaagubie 3axaHus

[Tpu xakuX 3HAYECHHUSX MEPEMEHHOI: a) 3HaYeHHe ApodH > —37y Oomnbire
COOTBETCTBYIOIIETO 3HAYEHUS APOOH 2-3y9

b) 3Hauenune aByuneHa 3x— | MEHbIIE COOTBETCTBY IOIIETO 3HAYEHHS APOOU
2x+ 1 2
2

Peumre nepaBencTsa.

a)(3 -3 2x)>0 b)(V2 3)-(5 x)<0
x—4 x+1 <0
c) — >0 d) 3 2-

. a) [Ipu kakoM 3HaueHUN y cymMMa qpodeit Yy ; ! u % MOJIOXKUTEIbHA?

b) [Ipu KakOM 3HAYEHHH X PA3HOCTH APObeit 2—"_51 H 1+_3x oTpHULaTenbHa?

» a) Haiigure HanGomnbIiee Henoe Yicao yI0BISTBOPSIONIEe HEPABCHCTBRY

3—(5—2x)<6.
b) Haiingure HanmMeHb1IEE 1IET0€ YUCIIO YIOBIETBOPAIOIIEE HEPABEHCTBY
4(3-y)<14,6 —2y.

» Ilpu KaKuX 3HAYEHUSX 7 :

a) pasHocThb (3 — 2n) — (5n — 26) monoxurenpua?
b) cymma (—18,3 + 3n) + ( 7,3 + 2n) orpuuarensua?

» Cymma TpEX nocneI0BaTenbHbIX Hed€THRIX yncen Oombire 105. Haiinure

HaUMCHBIIICC YHUCITO.

> Jlnunua npsmoyronbHuka 8 cM. Kakum qomkHa OBIT IIMPUHA MTPSIMOYTOIb-

HUKa, 4TOOBI €10 IepuMeTp OBbLT MEHBIIIE TIEPUMETPA KBaApaTa co CTOPO-
HOM 7 cMm?

- TypucTbl MIbUIM HA MOTOPHOM JOAKE MO TeueHHuto peku. [Ipu 3ToM, oHn

JIOJIKHBI BO3BPATUTLCS B JIareph HE MO3KE, 4eM uepe3 3 yaca.

Ha xaxoe HanOonbiiee paccTosHIE CMOTYT yIATUTBCS OT JIarepsi TYPUCTBL,
€CITM CKOPOCTh TeUEHHsI PEKH PaBHA 2 KM/4, 8 CKOPOCTb JIOAKH B CTOSTUEH
Boge 18 km/?

W3 nByX MyHKTOB , pACCTOSTHUE MEXKY KOTOPBIMHU 45 KM ,0THOBPEMEHHO
HABCTpedy APYT APYTy BbleXaiau ABa Benocuneauncra. CKOpoCcTb OIHOTO U3
HuX 12 km/4. Haiiqure ¢ Kakoif CKOPOCTBIO JOIDKEH JBUTAThCS APYTOi Be-
JIOCHTIETUCT, YTOOBI OHU BCTPETHIINCH MEHBIIIE, ueM uepes 2 yaca?
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Pemrenye TMHEHHBIX HEPABEHCTB C OIHOM NepeMeHHOH

20,

21

N
N

23)

24

25)

26,

28

» UccnenoBanus TMOKAa3bIBAIOT, UTO AJIA MEPEHOCA Irpy3a 4allue BCEro UCIOIb-

3yI0TCS prok3aku. OIHAKO TeM, KTO MOCTOSHHO MOIBb3YEeTCs PIOK3aKOM, HAJI0
0o0paruTh BHUMaHUE Ha €10 Bec. [10MHBI PIOK3aK TODKEH BECUTH KaK MH-
HUMYM B 3 pa3a MEHbILIE BeCa Yen0BeKa, KOTOPHIil ero nepenocut. Ilpen-
craBbTe cede, uTo Baml Bec coctaisieT 54 kr. Cam prok3ak BecuT 4 kr. Kakoe
MaKCHMaJIbHOE KOJMUECTBO KHIOTPAMMOB I'Py3a MOYKHO TTIOMECTHTH B PIOK-
3aK?

- YUtoOs1 00emars Ha paboTe, YIbBHS B 3TOM MECSIE MOI0KIIA HA KPEIUTHYIO

kapty 80 manat. CtoumocTs 00ena 4 manara 50 ranuk. Uepes CKonbKO qHEH
Ha KapTe y YabBuM ocTaneTcss Menbie 20 manar? CocTaBbTe COOTBETCTBYIO-
11I€€ HEPABEHCTBO M PEIINTE €T0.

CyMMa BHYTPEHHHX YTIIOB BBITYKJIOTO MHOTOYTOJIbHUKA HAXOAUTCS 1O (hop-
myne 180°%n — 2). Kakoe HanMeHbIIee KOMNYECTBO CTOPOH MOKET UMETh MHO-
TOYTrOIbHHK, CyMMa BHYTPEHHHUX YITIOB KOTOPOTO Oombiue 900°?

- Typuct nHauan ABMKEHHE CO CKOPOCTHIO 4 KM/4 U3 J1arepst B TOPOJ, pacCTosi-

HUE MeXay KoTopbivu 24 kM. Uepes 2 yaca 13 TOTO e Jareps BbIILIET APYTOH
TypucT. C Kakoil CKOPOCTBIO JODKEH ABHIaThCsS BTOPOHM TYPUCT, YTOOBI
NPUATH B TOPOJ PaHblIe MepBOro?

Jlns narpaxaenus 16 yganmxcst Obuti MpuOOPETEeHBI MILTIOCTPUPOBAHHEIE
KHUTH ¥ aTbOOMBI 171t pucoBanust. MmocTpupoBanHas KHUra CTOUT | MaHar
50 rsanuk, a ans0om st pucoBanus - 80 rsmuk. CKOMbKO WLTIOCTPUPOBAHHBIX
KHUT HYXXHO KyIHTb, YTOOBI CTOMMOCTb BCEX MOJAPKOB HE MpeBbImana 17
MaHar?

Paman exxemecsaHO IIaTuT 3a ycinyriu MOOMIbHOMY orepatopy 10 manar u ronon-
auTenbHO eg 0,02 Manara, 3a KKy MHHYTY pasroBopa. OH cTapaetcst, 9To0bl
B 3TOM MECSLIE TIIATA 32 YCIYrH He TpeBbIcka Obl 25 MaHar, CKONMbKO MHUHYT MaK-
CHMAJIBHO CMOXKET TOBOpUTS Parian mo MoOunsHOMy Tenedony?

CocrtaBsTe 3a4a491 110 HEPABEHCTBAM.

a) 3(x +6) <30 b) 3x + 6 > 350
. _ 1 .
PH KaKUX 3HAUEHUAX X 3HAYCHUE (PyHKLUU y = — 3 x Oyzert:
a)y=0; b)y>0; c) y<0

- Ilpn xakom 3HaueHun x GyHKIMS 3agaHHA Gopmynoit y = 3x — 15 npunumaert:

a) TTOJIOKHUTECIIbHBIC 3HAYCHUS, b) OTPpHULIATCIIbHBIC 3HAYEHUS?

> in[ KaKuX 3HAYCHUAX nepemem—xoﬁ HUMCHOT CMBICIT Bmpaxceﬂna?

aV2x 7 b) V6 2x ) %x+1
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Penienue 1BOMHBIX HEPABEHCTB

JBoiiHbIe HEPABEHCTBA

CaoBecHasi 3allHCh Mar. 3anuch I'pad. npencraBnenue
Bce melicTBUTENbHBIE YHCTIA x>2ux<S5s
OounbIie 2 1 MEHBIIE 5 2<x<5 01234567

Bce nelicTBUTEIBHBIE YNCIIAa
x>2ux<S5

HE MeHbIlle 2 W He Oonble 5 2<x<5 012343567

Bce nelicTBUTENBHBIE YHUCTIA

x<2wunux>6
MeHbILIE 2 WiIH OonbiIe 6

01234567

Bce nelicTBUTEBHBIE YHCTA
He OoublIe 2 WK HE MEHBILIE x<2ummx=6

6 01234567

IIpumep 1. 3anumem HepaBeHCTBO —2 < x +4 < | B BHJE JAByX HEPABEHCTB

2<x+4u xt+4<l1
Hano nHaiiTn Takue 3Ha4eHus X, KOTOpble OyayT YAOBIETBOPATH HEPABEHCTBAM

2<x+ +4<
2<x+4mx+4<l. I'paduueckoe perieHne HepaBeHCTBA:

2<x+4ux+4<l1 X > —6 oM
4 4 4 4 65432101 2
—6<x m x<-3 ; 5
xX>—6 ux<-3 *<— X
6<x<-_3 554?21012
Otsert: (—6;-3) (-6;-3) X

654321012
Mpumep 2. 3 +x>0mwm-3+x<-4

Hano nHaiitu Takue 3Ha4eHus X, KOTOpble OyayT yAOBIETBOPSTH HEPABEHCTBAM
3 +x>0um -3 +x<—4.

Pemraem kaxp0e HEPABEHCTBO M HAXOAUM 00beIMHEHHE MHOXKECTB.

3+x>0wmwm -3 +x<-4 I'paduueckoe pemeHne HepaBEeHCTBA:

+3 +3 +3 +3 L L L L L L L

x > 3 1 1 1 T 1 1 1 x

x>3um x <-1 5432-1012345

OTBeT: X < 1 \\|\\\\\:\\\\\|I\\\\\|\\\\\ : : : | | T

((o0; 1)U (3; +0) 54-32-1012345%
w; 1 U 3 +w \\l\\\\\l\\\\\l\\\\\l\\\\\ : : :

( ) ) _4_3_2_1012345x

Ipumep 3. JIBoitHoe HEPAaBEHCTBO 7 < 2x + 1 < 17 MOXKHO PELLIUTH UC-

;17< 2.X1+ 1< 171 Borumen 1 MOJIb3Ys CBOUCTBA HEPABCHCTB.

8§<2x< 16 Pazdenrum na 2
4<x<8 Omser:( 4:8]
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Pemienue 1BOMHBIX HEPABEHCTB

Ooyuarwouiue 3a1anus

Pemmre HepaBeHCTBO TpaduuecKy.

)x>5ux<9 2)s< Tus=<0
N r<Sumr>9 Hhm=< 4duwmm>6
5)7<d<1l1 6) 1<g<3

2 » CocTaBbTe HEPABEHCTBA 110 PUCYHKAM.

\\\\\\}\\\\‘{\\\\}\\\\‘ | | #“FZ“%‘“‘*Z“4‘)
| | | | | X B o e 7 Y X
9 10111213 14151617 1819 109 -8-7-6-5-4-3-2-0
— SR e e e o s e e
5 4-3-2-1012345 409 876 -5-4-3-2- 0
> Pemmre HepaBeHCTBa M M300pa3uTe peleHue rpaguaecKu.
Dk 4>3 wm k 4<1 2)d 10< 2 um d+3>12
3)3<2x 3<15 4)4<2y 2<10
5)3t 7=5u2t+6<12 6)8>5 3nwu 5 3n> 13
Hl+y<3um 1l y< 4 8)3¢t+1<13 wmu 3 3¢t< 12

> 3anuInTe HEPABEHCTBA 10 BHICKA3BIBAHMSIM.
1) Paznocts uncna u uncna S5 menbie 14 u Gonbie 5.
2) CymMMa yIBOCHHOTO IMPOU3BEACHHS UHUCIIA M YHUCIIA 3 PACTIONOKEHA MEXKIY
yncnamu -8 u 12,
3) [latukpaTtHoe 3HaYeHNe BemununHbl uau Oonbire 30 i mensiue 10.

IIpuknaaubie 3a1aHus
' 4 COCTaBLTe HepaBeHCTBa COOTBCTCTBy}OU.IHe chyauan.

a) CpenHee KOMMYECTBO OCAIKOB 32 TOJ B HEKOTOPBIX paiioHax AszepOaii-
okana gocturaet 300 MM i MeHee, a B Apyrux - oonee 7000 mm.

b) Kannran, ynpasmstommii camonérom Ha BeicoTe 9000 M, nH(pOpMUpOBaT
LIEHTP YNPABICHHUS MONETAMH O TOM, YTO JJ1s1 U30€KaHHUSI BO3IYILITHOTO BUXPS,
oH nomkeH 1100 yBemuuuTh BeicoTy A0 10000 M, mubo cansuts 10 7000 M.

> Bo/la MOET HAXOAMTHCA B TPEX COCTOSHUAX: KPUCTATLIHUECKOM, JKHIKOM
unu razoodpasHoM. OHa 3amep3aeT npu Temmneparype Hike 0°C, a npu yBe-
nuueHun temmneparypsl Boie 100°C Boma npeBpaiaercs B nap. 3anuimre
HEPaBEHCTBO, KOTOPOE BBIPAKAET TEMIIEPATY Py BOAbBI, HE HAXOAALIEHCS B CO-
CTOSIHUM JKHJIKOCTH.

3anumnTe YeM OTIMYAIOTCS HEPABEHCTBA X < 5 M X > 3, OT HEPABEHCTB
x<S5wumm x>3.
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Pemienue 1BOMHBLIX HEPABEHCTB

g \

10>

12

13

- Ha GanxoBckom cuety Dapmana umeetcs 100 manar. bank exemecsaHO Ha-

YUCSET JONOMHUTENbHO 15 Manar. ¥V ['onbHas Ha cuety - 155 manar, u Oank
€KEMECAYHO HAYUCIIAET JONOTHUTENBHO 12 MaHaT. Yepes CKOIbKO MeCSLEB
cymMma Briaga @apmana cranet Oonbire cymMMsl BKaaga ['onbHas?

W Pemmre HEPaBCHCTBA.

a) 2<x+3<9 dm+2< 1lumm 2>6
b) 32x lux 5>2 e) 2>r+2 umn r+4<5
c) 2x> 8ux+7=>26 HS>y+9 mmy 4>2
B 2
C

Kakue 1ienble 3Ha4€HUS MOXKET PUHUMATh Jua-
ronanb AC B yetsipéxyromsauke ABCD ¢ 3aman- 5
HBIMHM CTOpPOHaMH?

A g D

), Pemmre aBOItHOE HEPABEHCTBO U 3AIMIIMTE TPH YHCIA, SBISIOLIMXCS pelle-

HHUEM JAHHOTO HEPABECHCTBA.

a) 75%< lx;—ﬁszo,s b) 2< 3x7+l 55

o 1< 33—x<5 & 3521 3 <5

Maromen nageercs HabpaTh MO pe3yabTaTaM JABYX TECTOB B CPEJHEM HE
meHnsblre 93 Hanna. 3a nepseiit Tect on Habpan 90 6annos. Cxombko 6anioB
eMy Hamo HaOpaTb 32 BTOPOM TECT, AN JOCTHXKEHHS Lenu (MaKCUMAaIbHbII
Oamn 3a Tect pasen 100).

» Acnas 1o pesynbTaTam AByX TecToB HaOpan 81 u 90 6amioB cOOTBETCTBEHHO.

Ecnm on nomken HabpaTh B cpeaHeM ot 85 1o 95 6annnos, To CKOIbKO 0amioB
OH JOKeH HabpaTh 3a TpeTuii TecT. COCTaBbTE U PELIUTE HEPABEHCTBO (MAaK-
cumanbHbIN Oamt 3a TecT paseH 100).

TBOp‘leCKOC NpPpHMEHCHHE

Yyecmeo obonanus y cobax ¢ 1000 pas cunvree, uem y uenosexa, a cno-
COOHOCMb 6UOENb HAMHO20 MEHbULE, YeM Y JII00eH.

Undopmarms o cayxoBoit cnocoOHOCTH YeNnoBeKa U co0aKH npeACTaBneHa
B B/ TaOMUIBI. 3BYKOBBIE BOJHbI OLIEHUBAIOTCS YACTO-
TON M M3MEPAETCS B TepLax.

1) 3anuimTe ABOMHbBIE HEPABEHCTBA, BHIPAXKAIOIINE HH-
TepBal 4aCTOTHI CIyXa y UEI0BEKa U COOAKH.

2) B kakom MHTepBalle 3TH YaCTOThI COB-

B [Uacrora B repiax
3) 3anuiuTe UHTEPBAI YaCTOT, TAe CO- YenoBek 20-20000
0aka CIIBIIINT, @ YETIOBEK - HET. Cobaka 15-50000
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IIpocTeie HEpaBEeHCTBA ¢ IEPEMEHHOM,
BXOASILIEH 110X 3HAK MOJYJIs

ﬂpocnue HEPaBCHCTBA, COAeCPKRalHEe NEPEMEHHYIO IO 3HAKOM MOAYJI

leomeTpuueckH peleHneM HepaBeHCTBa |x| < 3 ABIAETCS MHOKECTBO BCEX
TOYEK, PACTIONIOKEHHBIX HA PACCTOSHUU MEHBIIE 3-X equHuL OT yncina 0.
OT0 BCE ACHCTBUTENBHBIE YHCIIA, KOTOPBIE PACMONOKEHBI MEXKIY YHCTAMH

3u3, te. 3<x<3.
| 3] 3

X
O
IIpn a > () HepaBeHCTBO |X| < @ TEOMETPUUECKHU BBIPAXKAET PACCTOSHHE OT
Touky 0 70 TOYEK X, IPH KOTOPOM 3TO paccTosiHue OyaeT menbie a. OHO co-

CTOUT U3 MHOXECTBA TOYCK X, G““““‘““““““““O 3

pasMeni€HHbIX Ha UHTepBane ( a; a). a 0) a X

[NosTOMy HepaBeHCTBO x| < @ paBHOCHIIBHO JBOWHOMY HEPABEHCTBY d <X <d.

AHaNOTMYHO, HEPABEHCTBO |X| < @ PaBHOCHIILHO ABOIHOMY HEPABEHCTBY
as< x <a.

IIpn a > () HepaBeHCTBO |X| > @ TeOMETPUYECKH BHIPAKAET PACCTOSIHUE OT

TouKH () 10 TOYEK X, TPU KOTOPOM ITO paccTosiHie OyaeT Oombiie a.

Jnst mo6oro X, B39TOr0 M3 MPOMEXYTKOB ( 00; @) uiH (a; + o) paccTOsIHUE

OT Havaja OTCYeTa A0 TOUKU X Oombie a. [103ToMy, MHOXKECTBOM pelIeHuit

HEPaBEHCTBA |x| > @ sBnsiercst ( ©; a) U (a; + o), T.e. 00beAUHEHUE TIPO-
MEXYTKOB, YOBIECTBOPSIOIIEE

HEPABEHCTBAM X < @ WIH X > d. Wa 0

a4y
duiLiiiiLLLy
a X

MHOXEeCTBO peleHHi HepaBeHcTBa |x| = a Oyzer ( oo; a] U [a,; + «).

Ooyuawouiue 3a1aHus

1 > Kakwe ms uncen 3; 2; I; 0; 1; 2; 3 sBIsIOTCS pelIeHUuEM
HepaBeHCcTBa?
a) x| <2 b) x[> 1 c)x|<3 d) x| >4
2  Pemmute nepaBeHcTsa.
a) x| <4 b) x| <2 c)x]< 1 d) x| <5
e) x| >4 f) x| >2 g k> 1 h) [x[>0
z Pemmire HepaBeHCTBa 1Mo 00pasiy.
a)lx 2/>2 b)|x 1]>3 c)|2x 5|=3
d)[2x+1[>5 e)|7x 2|=5 f)3x 1]>8

O0pa3seu. Peuriim HepaBeHCTBO [x 2| > 3. DTO HEPABEHCTBO BEPHO B TOM CIIy-
yae, eClIM BepHbl HepaBeHCTBAX 2 < 3 mimux 2 >3. W3 nepBoro HepaseH-
CTBa momy4daeM x < 1, a u3 BTOporo x > 5.

S AN 777
Otser: ( o0; 1)U (5; +0) 3-2-101 234567 X
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IIpocThie HEpaBEeHCTBA ¢ EPEMEHHOM,
BXOAsIIIEH MO 3HAK MOIYJIsI

10)

1)

12)

IIpumep pelieHus 3a1a4H.

> Peminte HepaBeHcTBa 1o 06pasity

a)lx 5/<1 b)x+1/<3 c)|2x 1|7
d)Bx+2|<8 e)|7x 2|<5 f)3x 1]<8
Oopasen: Pemmm HepaBentcBo [2x 3| < 7 ..

7<2x 3<7 Ipubasum3

4<2x<10 Paszoenum na 2

2<x<5 I'papuueckoe penreHne HepaBEeHCTBA:

OtBer: ( 2:5) e
3210123456 *

> Io cranmapty macca puca B Menike gomkHa cocrasiath 450 1. Ha memike

ykazana uapopmarms 450 T = 14 r. B kakom UHTepBalie HAXOAUTCS Macca
puca B IeHCTBUTENLHOCTH?

CI0BECHASI 3aIHCh: MaremMarnueckast 3aMuch:

Cranmapr 450 T |x—450/ <14
B nelicTBUTENBHOCTH X
—-14<x-450<14

436 < x < 464

AOCOmIOTHAS IOTPELIHOCTh 14

Maccamo JACHCTBHTEIBbHAs - abcomoTHas
CTaHmapry  Macca ~ MOrpenHoCTH

" VpoBeHb KHCTIOTHOCTH BOJBI B IUIABATEIBHOM OacceiiHe peKOMEHIyeTCs CO-

xpauaTh B npeaenax pH 7,5. DTor nokasarens MOXeT konebarbes B Ipeaenax
0,3 pH. 3anummre COOTBETCTBYIOILIEE HEPABEHCTBO.

> ABOHEHTCKasl TIaTa B LIEHTPE 310POBbsi COCTaBISIET 25 MaHar. OHAKO OHA MOMKET

YBEIIMYHUBATHCS WUJIH YMCHBILIATHCS 10 5-TM MaHaT B COOTBETCTBUHU C KOIIMUECTBOM
BBI6paHHI>IX YCIIyr. 3anumIMTe U3MEeHEHHE TIEHBI B BUIE HEPABCHCTBA C MOAYIIEM.

» Pemmmire HepaBeHCTBA.

1) 2p 8 >0 2) Tc+3 <-5 3) 2g+3 >
4 2 2
4)|-6r—4<8 5)F3p-7>5 6)|-h+1,5/<3

» HpH KaKUX 3HAYCHUAX ¢, PCIICHUEM HEPABCHCTBA SABJIACTCS MHOXKECTBO

NEeNCTBUTENbHBIX uncen R 7

a)lx+1|=a 2 b)x 3|>a+1
3anuimTe BEIPAXKEHUS B BUE JBOWHBIX HEPABEHCTB U PEIINUTE HX.
a) x+8/<5 b) |9 —x|> 21 ¢) [10-3x[=>17
d) |11 -2x|>13 e)|x+5/<9 f)|14x+10/<18

[Ipubop m3mMepsieT CKOPOCTh ABTOMOOUIIS, JBHIKYIIETOCS CO CKOPOCTBIO
55 KM/4 ¢ TOTPELIHOCTBIO B MHTEPBAIe 3 KM/4. 3aUIINTE COOTBETCTBYIO-
11l€€ HEPABEHCTBO.

Kakue u3 cneayiommx HepaBeHCTB UMeEIOT pemenus win Her? [lpencrasbre

peLLeHHs Ha YUCIOBOH OCH.
a) |m+4|<-2 b)|-2c—3|>—4 ¢c) Fh+1,5<3
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O0o0mamume 3aJaHus

», dupma A mpeaocTaBseT aBTOMOOMIN HA MPOKAT MO LieHe 4 MaHara 3a AeHb
u 0,25 manar 3a xaxapiit kunmomerp. @upma B - no nene 25 manar 3a geHb u
0,15 manar 3a xaxxaptii kiomeTp. CKOIBKO KWIIOMETPOB B I€Hb JOJDKEH IPO-
€XaTh KJIMEHT, 4TOOBI MpeanokeHne GUupMbl A ObLIO BBITOAHEE, YEM MPEIO-
xenue pupmsr B?

dupma A ®dupma B
riara 3a JAeHb + rmaTta 3a 1 kmx . Tara 3a feHb + mara 3a 1 kmX
NPOUJEHHBIN MyTh NPONACHHBIN MyTh
4+0,25x<25+0,15x Ecnu 3a neHs npoiaéHHOE pacCTOsHIE
025x—0,15x<25-4 Oynet menbie 210 kM, TO BRITOIHEE

npeanoxeHne Gupmsr A.

0,1x < 21 [TpoBepum: nanpumep, npu x=200 km,
Olx< 21 Dupma A: 4 + 0,25 - 200 = 54,
0L 0l ®upma B: 25 + 0,15 - 200 = 55
x<210 54 < 55.

» dupma MIaHupyeT MOKYNKY HOBBIX MpUHTEpoB. Llena npunrepa A cocras-
nsieT 85 MaHart, U Ui e4aTH OAHOTo dKk3eMIusipa pacxogyeres 0,05 manar.
Ilena mpuntepa B - 215 manar, u 4151 mewaty OHOTO HK3EMIUIIPA PacXoay-
ercs 0,01 manar. Ilpu kakux ycnoBUsIX BbIrOAHEE KynuTh npuntep B?

CrenuanucT no MeIULIMHCKOM SKCIePTH3e MOXKET MpuOIH-
3UTENIbHO OINPEAENIUTL POCT YEIOBEKA, U3MEPSISl €70 KOCTH.
PocTt Monozmoit neBymky MOXHO TPUOIU3UTENEHO BHIYUC-
JUTH N0 JMHHE OeAPEHHOI KOCTH, UCHONb3Ysl HEPABEHCTBO
|h—(2,47f+54,10)| < 3,72, pocT 10HOLIN MOXHO TPHOIN3HU-
TEIbHO BBIYUCIINTD, 3HAS AJIMHY JIy4€BOH KOCTH, UCTIONb3YS
HepaBeHCTBO |h — (3,32r + 85,43)| < 4,57. 3necsh f— nnuna
Oenpennoii koctu (Femur), » — nnuna nydeBoit koctu (Ra-
dius), 4 — pocrt.

a) B xakom HHTEpBalle MOXKET HAXOAUTHLCS 3HAYCHHUE POCTA IEBYILKH, €CITH
amHa Oeapennoi koctu pasua 30,25 ecm?

b) [Monymaiite, B KAKOM MHTEpPBaIe HAXOAUTCS 3HAYEHHUE POCTA MOJIOJOTO
YEeJI0BeKa, JUTMHA JIy4eBOi KOCTH KOTOPOro paBeHa 25,45 cm?

> Mexny enuHuIaMu n3Mepenus temneparypst o Oapenreiity u Llenscus
CYLIECTBYET cienyromas 3aBucumocts F = — C + 32°. Ecnm Temneparypa
B TE€UEHHUE JHSA U3MEeHUnach ¢ 65° no 115° no dapenreiity (65° u 115°
BKIIIOUUTENBHO), TO BEIPA3UTE U3MEHEHHE TeMnepaTypsl 1o Lienscuto.
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O0o0marmue 3aJanuga

10>

12

13

14)

 PemmTe HepaBeHCTBa.

a)x 3|<2 b)lx+1]<5 ol 5<1
dy2x 3|<7 e)|7x+5/< 16 f)dx+1]<5

> Ilpu KakMX 3HAUEHMSIX @, HEpaBEHCTBA He UMeIoT pemenus’? [lokaxkuTe kakoe-
00 3HAYEHUE g, TPU KOTOPOM HEPABEHCTBO OyJeT UMETh pellleHHe U HalliuTe

9TO PELIEHHUE.

a)lx 2|<a 1 b)x+3|<a+1
HaiinguTe nponsBeaenne HanbONbILEr0 M HANMEHBILIETO LENbIX PeIIeHHH
HepaBeHcTBa 3 2x| < 5.

CymMma TpEX MOCIeaoBaTeabHbIX LEIbIX YUCENT HAXOAUTCS MEXKAY YHCIaMU
63 u 81. 3anummTe MHOXKECTBO YHUCEN, YIOBICTBOPSIOINX JAHHOMY yCIIO-
BHIO.

> Jlnuna mucta Gymaru npsiMoyrosibHOM (popMel B 2 pa3a O0IbILIE IUPUHBL.

[Tocne ToOro, Kak ¢ KaxJ0H CTOPOHBI JINCTA OTpe3anu 1cM, NepuMeTp JIHUCTa
CTall MMETh MaKCUMabHyI0 AmuHy 1 M. Haliaute nHanGonbime pasmepsl,
HOBOTO TNPSIMOYTObHUKA.

B cnyuae, ecnu penieHne He SIBISIETCS Iy CTHIM MHOXKECTBOM, H300paszuTe
€r0 Ha YHCIIOBOH OCH.

2+3>1 2%+7>13 5<1-2k<3
5v-9>6 51-4<6 6<5-3m<7
12-x<9 16— x> 10 —3<2—‘3"’_5—1

> Jlnuna ntuHMM MeTpononuTeHa pasHa 9 km. [1oesa Mesx 1y nepBoii u nocne-

Hell CTAHIMSIMU OCTAHABINBAETCS elE Ha 6-TH cTaHuMAX. OauH peiic BMecTe
C OCTAHOBKaMHU 1037 npeoponesaet He Oonee, uem 3a 20 MuHyT. CKOIBKO
MHUHYT MAaKCHMAJIbHO MOJKET CTOSITh MO€31 Ha KAXKJ0H CTAHLIUHU, €CIH CKO-
POCTb JABMIKEHUS TO€3/1a cocTaBnsieT 36 KM 3a yac?

W300pa3ute Ha YNCIOBOM OCH. 3aMUIINTE B BUAC HEPABEHCTB.
1) Bce meiicTBUTENBHBIC YHCTA MEHbIIE —5 1 OonbIe §;
2) uncna Oombine 3 1 MeHbIe 8.

[Tpn kakMX 3HAYEHUSAX MEPEMEHHON BHIPAKEHUE UMEET CMBICIT?

a) V12 —3x b) V2x + 15 ¢) V(1 = V6)(x — 6)
0 VG — )8 ) e) Vi —1]-2 HV3I—p—1

[Ipu KaKuX 3HAYEHUSIX ¢ ypaBHEHUE x*— 2x + ¢ = 0:
a) UMEET ABAa PA3JIMNYHbIX ACHCTBUTENBHBIX KOPHS;
b) He uMeeT IeHCTBUTENBLHBIX KOPHEH?
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IIpsiMOyroJIbHBIN TPEYroJbHUK U
TPUITOHOMETPUYECKHE OTHOIIEHUS

[Ipakruueckas pabora 1. Cnoxure no qparonammer K

Oymaru 1 paspexsTe ero no muHuu cruba. INomyuennsii |

NPSIMOYTOIBHBIIN TPEYTOMBHUK 0003HaukTe yepe3 ABC. S,

2. CnoxuTe TPEyronbHHK elIé Ba pasa Tak, YTo0bl Mo- s

JyYWTHCh JIMHUM, TIEPIEHANKYISIPHBIE CTOpoHe AB. ﬁ‘
Jlneuu cruboB NMPOYEPTHTE KAPAHIALLIOM. d SR =N

3. Ormetsre Touku D,E.F 1 G, kak nokazaHo Ha pUCYHKE,
Y TIPH TIOMOIIM JTMHEHKU U3MEpPBTe INHBI 0Tpe3KkoB AC,
AB, BC, AF, AG, FG, AD, AE u DE ¢ TouHOCTBIO 10
MWLTHMETPOB.

4. 3anuimTe OTHOLLIEHHS TPOBEAEHHBIX H3MepeHHii. Pe-
3yIBTAThI OKPY I TE O THICSIHBIX M 3AMIOTHATE TaOIIHULLy.

AABC AAED AAGF
BC _ ED _ GF _
AC AD AF
AB _AE AG
AC AD AF
BC _ _ED _ GF _
AB AE AG

5. O6001mmnTe CBOM MHEHUS TIO TIOBOAY 3TUX OTHOIICHHI

6. Kakue MHEHHST MOXKHO BBICKA3aTh 110 oBoay £ A B TpeyroiabHuke ABC?
Tpuronomerpust ApeBHETPEUECKOE CIIOBO, KOTOPOE COCTOMT U3 ABYX CIIOB .
Trigonon — «yron» n metreo —wu3mepsio». OTHOIIEHNS, KOTOPBIE PACCMOTPEHBI
HAMH BBILIE - OTHOIICHUS JBYX CTOPOH B NMPSIMOYTOJILHOM TPEYTOIbHHUKE, HA3bI-
BAIOTCSI TPUTOHOMETPUYECKUMHU OTHOIICHUSIMH U 3TU OTHOIICHHS (B TaHHOM CIIy-
yae A1 yra A) B KaKAOM KOHKPETHOM ClIy4ae MMEIOT Ha3BaHUs, KOTOpPbIE B
COKpALEHHOI (hOpME 3aNHUCHIBAIOTCS TAK: Sinus - sin, kosinus - cos, tangens - tg.

Tpl’l TOHOMETPHYECKHE OTHOLLICHHU A

CHHYC OCTPOTO yIia paBeH HPOTHBONEAAMpI BC B
. Karcr .

-sin ZA= n/ZA ——
OTHOIICHHIO TPOTHBOJIENKA a— AB |4 4
I1IeTO KaTeTa K THIIOTeHy3e. C
KocHHYC 0CTPOro yIiia paeH MpUICKALLHH AC B
OTHOLICHHIO TPUIIEIKAILETO cos LA = e /A —

THIIOTEHY3a cos AB | A.

KATeTa K TUIOTEHY3e. C
Tanrenc ocTporo yma paseH TIPOTHBOJIEHKATITHIA B
OTHOLICHHIO TPOTHBONEKA-¢, , A — Karer to /A BC /
IIETO KareTa K TpHIeKa- mpunexamii | 8 AC | A O
ieMy KaTeTy, KareT C

179



IIpsiMOYToJIbHBIH TPEYTOJILHUK U
TPHIOHOMETPHYECKHE OTHOLIeHUs

w

£

> Ilo pesynbraTaM ABYX MpPEabIAYLIMX 3aJaHUNH COCTAaBHTE

>, AABC u AABIC) Ha pHCYHKe SBISIOTCS 110400~ B

HBIMH TpeyroabHukamu (no npusnaxy CCC).

B
Haiigure cuHyc, KOCHHYC M TaHTEeHC yIoB A1 Ay 10
O0600umTE BHIBOABI. A4 8
3 C A 6

A 1
B
., Ilo pucyHKy BBIYHCITUTE:
a) sin ZA, cos ZA, tg ZA; Scum LDom
b) sin ZB, cos /B, tg /B
C 12 cm A
», Micnonmb3yst AmMHBL CTOPOH MPSMOYTOILHOTO TPe- 45°\a2

yronbHUKa ¢ yrnamu 45° 45°, 90°, naiiqute cunyc,
KOCHHYC M TaHTeHC yria 45°,

o, Ilpu momomm NpsiMOyTroabHOTO TPEYTOIbHUKA € YIIIaMH 1

30°,60°,90°, naiigute CUHYC, KOCHUHYC U TAHTEHC YIIIOB:
a) 30% b) 60°.

Tabnuily 3HaYEHUH CHHYyCa, KOCHHYCa M TaHTEHCa yITOB
30°,45°,60°.

+, Cabuna yreepikzaet, uto curyc yma D 8 ADEF 6onbiue cu-

‘ B
Hyca ymaA B AABC, Tak kak tpeyronsiuk DEF Gonbiie tpe- %Aﬁc IF
yrompanka ABC no pasmepam. BeickakuTe M 3anuiumre pA3T dp
MIHCBMEHHO CBOE MHEHHUE MO NOBO/LY yTBepxkaeHNs CaOUHbI.

., MoxeT u cMHYC MU KOCHMHYC OCTPOrO yrna ObiTh Oonblile eauHuLbI?
Mo2KeT 1 TaHTE€HC OCTPOro yria ObITh Oombllie (MEHBILIE) UM PABEH €IU-

HuLe?
> Tlo creayiomum JaHHBIM OCTPOITE YIVIBL.
1)tg4A=% 2) sin ZA= % 3) cos ZA = %

5, Ilo naHHbIM pUCYHKA HAHAUTE CUHYC, KOCHMHYC ¥ TAHTE€HC OCTPBIX yrioB. I1pn

HEOOXOMUMOCTH OKPYITIUTE PE3YyIbTaThl 4O ACCATHIX.

R B X
15& ﬂ 2\
T 2 S 1
20 AT 3 v
L
5
K

Z

ARN

J

E G 1]

N
S
[ )
h
~J
T
A
o
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[IpsiMOyroIbHBIN TPEYroJbHUK U
TPUTOHOMETPUYECKHE OTHOIIEHUS

,H)'lﬂ TOro, 4TOOBI HAWTH CHHYC, KOCHHYC U TaHTCHC _
yria, a TaKKe rpaadyCHyrO MEpy yIiia, 10 3aJaHHbIM asin(0.42) = 24.83
TPUTOHOMETPUYCCKHUM OTHOLICHHUAM, MOYKHO HC-

T0JIb30BaTh CHELUATbHBIA KaJIbKYJISATOP
http://www.mathopenref.com/calculator.html.
[ o0 |
1) Ha pucynke nokasaHo NpaBujio HaXOXKJACHHS CH- | =8
EN
| = |
-

Omonoo aooR
[con | oaEoo
N oD OaaEa s
ool o |
) e |

Hyca yria 74°. AnanoruaasiM 06pasom, 1pu 1o-
MOILH 3TOTO KaJIbKY/IATOPA, MOKHO BLIYMCIIUTD
KOCHHYC M TaHTEHC.

2. J1nst TOro, yToOB! BHIYUCIUTH TPAyCHYIO Mepy yriia ZA 3Has, uto sin ZA =0,42.
HAJ0 MCTIOMB3YIOTCs KiaBuiu sin ! (cos !, tan !). B naHHOM citydae BBIYHCIECHHS
NPOBEAEHBI ¢ TOYHOCTBIO 10 COTHIX. B MEHIO MOXXHO yCTaHOBUTH TOYHOCTb, C KO-
TOPOH TPOBOAUTCS BBIYUCIIEHUS, BEIOPAB KOIUYECTBO LU(P MOCHIE 3amsTOMH.

Ipumep KiaaBHIIH KaJbKYJIATOPA Mokazanus
KaJbKyJIsTopa
in 74° IN ENTER 0,9613
sin 74 74 E A
sinZA 042 | 042 ENTER 24,83
w
10 > a) Ilpu noMOuM KanbKy/IsSTOPA BBIYUCIUTE ¢ TOYHOCTBIO 10 COTBIX
1) cos 70° 3)tg2° 5) sin 78° 7) cos 36°
2) cos 23° 4) cos 63° 6) sin 56 8) tg 66°

b) Ilpu momomu KaabKyasTOpa HaWIUTe TpaayCHBIE MEPBI YIIIOB ¢ TO4-
HOCTBIO 0 AECATBHIX.

1) tg ZA =0,5095 3) tg /B = 1,4653 5) cos ZA=025

2)sin ZA=10,35 4)cos LA=0,135 6)sin ZA=0,135
11 > 3Has TPUTOHOMETPHUYECKHE OTHOLIECHUS B IPSIMO- 14 m

YTONbHOM TPEYTOILHUKE MOXKHO HANTH YIIBI Tpe-

YTObHUKA U JJUHbI €70 CTOPOH. x

Hanpumep, HailIEM HEM3BECTHBIE CTOPOHBI 30°

MPSIMOYTOJIBHOTO TPEYTOIbHHUKA. y

sin 30° = % x=14-sin30°=14- 0,5 =7 (m)

cos 3 °=1l4 y=14-cos30°~ 14 0,866 = 12,124 =12,1 (m)

HaiiguTe yriibl Wil CTOPOHbI, 0003HAYEHHBIE YEPE3 X ¢ TOUHOCTHIO
J10 JAECATBIX.

. L]
2 X 16 10
: VN
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Pemenne NPpUHKJIAAHBIX 3a/1a4 IIPH IMOMOLIH
TPUHITOHOMETPHYCCKHX OTHOLIIEHHH

Teopanut — cienuanbHelit TPUOOP, MPeaHA3HAYECHHBII
A1st u3MepeHus yrinos. VI3MepHB yribl, CHELUAINCThI
MIPU TIOMOIIY TPUTOHOMETPHUU MOTYT BBIUMCIUTD TPe-
OyeMy10 AJIMHY HITH BBICOTY.

. Jns Toro 4To0b MOCTPOHTH MOCT YEpPe3 PEKY

. Ha pucynke n300paxéHn puCyHOK

» Haiiaure nepumerp ¢urypsl Ha pHCYHKe,

o [lepenaTunk, pacnonOXeHHbIH HA BBIIIKE

WHXKEHEP MPOBOJUT U3MEPEHUS MPU MOMOILN
TeogonuTa. CHavama OH U3MEPHI PacCTOSHHE
amnoit 300 M Boas Gepera peku, Ha KOTOPOM
HAXOJHUJICS CaM M MOCTABHI METKY. 3aTeM, OH
YCTaHOBUII TEOAOIUT TAK, YTOOBI TOUKA, KOTO-
past HAXOAMTCSA MPSIMO HATIPOTUB OTMEUEHHOIA,
HO Ha MPOTUBOIONIOKHOM Oepery, Oblia BUIHA

nox yrmom 30° ot MecTa, e HaXOIUICsS CaM. 30° m
Haiinure mMpuHy peKH € TOYHOCTBIO [0 - 3000 i
MeTpa.

B> [To nanHBIM pUCYHKa HANWIUTE HEM3BECTHBIE THHBI CTOPOH U TpagyCHbIC

MEpBI YTTIOB.

=

- =
e 13
0 AR

M

tdacaga kpeimm goma. Haiigute
JUTHHBI CTOPOH X M y JAHHOH KOH-
CTPYKIMHU U yrou 6.

ecn AD = GF, AC =25 m u Touka D cepe-
muHa AC.

[IABHOM CTAHIMK, TIepeaéT paaroBoiHel Ha VICTOUHMK pajuoBoiH

Tpu cTaHumu S1, S2 u S3 BAOIL MAruCTPaib- b

HOIl noporu. Kparuaiiuiee paccrosHue oT o ‘\ ‘::::.\

IIABHOTO HCTOUHMKA 10 Joporn 35 km. Pac- 2| % "~
TOJIOKEHUE TPEX APYTHX CTAHIMIA IOKA3aHO 64"‘)‘ ;‘5‘#:\5 25

Ha pucynke. HalinuTe paccTosiHue 0T HCTO4- A Shl Psbz' ﬁS3
HHKA PaJHOBOIH 10 KaXJ0H CTAHLIUH. MaructpanbHas g0pora
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Pemienue npuK/IaaHbIX 32124 NPH NOMOILIH
TPUIOHOMETPHYECKHUX OTHOLIECHH I

TpuroHoMeTpUYeCK1E OTHOMICHUS TIOMOTAIOT B PEAIbHBIX KU3HEHHBIX CH-
TyalusX HAXOAUTH BBICOTY PA3INYHBIX O0BEKTOB MIIH

paccrosiHue Mexay HUMU. Jns pelenus 3amad JaH- e :?-F
HOTO THIIA UCTIONBL3YETCS y2/ibl HOObEMA U CHUIICCHU S, e i
Yenwt noovéma u cnudicenusn -310 yriabl, 00PA30BAH- memmmmmmmm——m————
HbIE TUHUEH HaOMIOneHus, MeXAy HadmogaTeneM u ik
00BEKTOM, U TMHUEH TOPU30HTA,

JTHHES
HAOII0ICHUS
YIOa noaBEMa:

Habmonaress

6\\

)

%, Dnbaap HaxoAuTCs Ha paccrosHuM 8 M oT [leBnubeit

Paccrostnue mexay IByMs BRICOTHBIMH 3JaHUSIMU
45 m. Bricora 3manust ¢ OONBIIUM KOJTHYECTBOM
staxkedt paBHa 60 m. Haiigute BbicOTY Apyroro
3MAHHSL.

. Tlpu cOOpyEHHHU JIECTHULL, sl JTIOAEN ¢ OrPAHUYEHHBIMU BO3MOKHOCTSIMH,

PEKOMEHIYeTCsl IPUACPIKUBATLCS ONpeaenéHHbIX cTanapros. Hanbonee npa-
BIJIbHBIM BAPHAHTOM CUMTAETCS JIECTHULA, COCTOSIIAS N3 HAKIIOHHBIX YacTeH
BbICOTOM 80 CM M yroM HakIoHa 5°, KOTOpBIE COEANHEHbBI HpS{MLIMH nponé-
TamMH AJIMHOM 2 M. B COOTBETCTBUU € TLTAHOM, OTPAXKAIO-
LIUM 3TU TpeOOBaHUS, PELINTE CIIEAYIOIINE 3a0a4H.

1. Cxonmbko MUHUMYM 4acTell moTpedyeTcst st creuu- |
aNBHOTO Mepexoa AIHHOM 65 m?

2. CKOITbKO METPOB COCTaBIIA Obl OOBIKHOBEHHAs MPSIMAst
npopora?

bamrau. Yron noaséma, KOTOpBIH M3Mepun Dabaap,
cocraBun 75°% HapucyiiTe puCyHOK, 10 JaHHBIM 3a-
Jauy ¥ HaiauTe BeicoTy [leBnubeil bannu.

»> UTO BBI MOXKETE CKa3aTh O MPAMOYTOJILHOM TPEYTOIbHUKE, Y KOTOPOTO PaBHBI

3HAYEHUs CHHYCAa M KOCHHYCa OCTPOro yria?
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Pemenue NPpHKJIAAHBIX 3a1a4 NPH NOMOLIH
TPUTOHOMETPHYECCKHUX OTHOLIIEHU

» Yron CHIKEHHS TOPKH paBeH 53°, a BHICOTA TOPKH [ "

10)

paBHa 3,6 m. Haiiaqure nmuny ropku.

4, Bor Haxomureck Ha BbicoTe 30 M 1 HaOTIONACTE 32 MAPYCHUKOM B MODE.

/7

12)

1. HauepTuTe COOTBETCTBYIOLINIT PUCYHOK.

2. Haiigure nnuuy TMHUN (THIIOTEHY3bI), €CITH YTOJI CHIKEHHS MO KOTOPBIM
BBl BUIUTE MAPyCHUK paBeH cootBeTcTBeHHO 30°, 40°, 50°, 60°. Pesynsrarst
3aMuIIUTe B TAOIUIe.

Haiigure amuHbI CTOPOH M TpayCHBIE 13> HaiiguTe anuHel CTOPOH U
mepst yrmoB AABD u ABDC .  TpajyCHBIE MEPHI YIIOB
AKRPu AKLM.
B L
/ L8 Ran >
A 4 10 _1 C P
0,5m D 8™
K

M

14 > Tlpencrasete cebe, 4TO BBl HAXOAUTECH HA BEPIIMHE TOPbI BBICOTOH 240 M.

Orcrona Bel BUAUTE ABYX BCAJHHUKOB HA JIOLIASX, JBUKYLIIMXCS IO HAIIPaB-
NIEHUIO K TOpe. YTol CHHKEHUs OT Bac 10 Bcaguuka B cocrasmsier 30° a mo
Bcaguuka C - 15°

1. CKOTbKO METPOB B JAHHBII MOMEHT COCTABIISIET PACCTOSIHUE MEXKITY BAMHU
M KaXKIbIM BCATHHUKOM?

2. UeMy paBHO pacCTOSIHUE MEXKAY ABYMS BCaJHUKaAMH?

N\ o = N .
15) Ilo pamubIM pucyHka HaiiauTe 16 > Ilo nanHbIM puCyHKa HalauTe

BBICOTY ACPECBA. BBICOTY AOMA H BBICOTY qmara.
l”‘ m
"I“ ‘_f"‘ e
// _/" -
. t"'a" ..
25° 155007
k_l6l,5 M—> 91,4M
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Pemenue NPpHKJIAAHBIX 3a/1a4 NPH IMOMOLIH
TPUTOHOMETPHYECCKHX OTHOLIEHU

17»

18>

19>

20

21)

22)

ﬂﬂﬂ KazK/10M 3a/1a4u HauepTuTe COOTBe’TCTBleIlIHﬁ PUCYHOK.

BeprukansHas BeicoTa 3ckanaropa B ToproBom nentpe 4,3 m. [lpu nognéme
Ha 3CKanaTope, NPOHACHHbIN MyTh 0 TOPU30HTAIM COCTABUT 15 M.

1) Haiiaure nmuny sckanaropa. HauepTute COOTBETCTBYIOLINIT PHCY HOK.

2) U3MennTe, JaHHBIC B 33a4 TAKMM 00pa3oM, uToObI €€ MOXKHO OBLIO pe-
HIUTH MPU MOMOILN TPUTOHOMETPHYECKUX OTHOIICHUH.

Ksamuns HabmopaeT U3 OKHa OTens 3a ABMKeHHeM aBTolOyca. 3a BpeMs moka
aBTOOYC HE CKPBUICS W3 MO 3PEHHS, YTOJl CHIDKEHUS M3MEHUIICS 0T 46° o
18°. Oxno komuatsl Ksimuns naxoqurces Ha Beicote 20 M. Haiiaute qminy
MyTH, KOTOPbIH MOT HaOMIOAaTh MAIBYNK, IPH ABHKEHUH aBTOOYy Ca.

CMokeT 11 AXMe MOMECTUTD AEPEBIHHYIO MAJIKY, UTHHOM 34 CM B SIIHUK,
paszmepsl koToporo 12 ecm X 20 cm % 24 cm ?

Hayka, n3yuaiouas noseieHue INTHI HA3bIBACTCS OPHUTOJIOTHS, A Clle-
LHAJUCT, KOTOPbIH padoTaeTr B 3T0H 00/12CTH, HA3LIBACTCSI OPHHUTOJIOL.
JlBa OpHHMTONOra HaAXOAATCS HA OAHOM JMHUH M HAOMIOZAIOT 3a THE3AO0M
OJHOI U TOM K€ NTHULBL. YIIbI MOABEMBI OT KQXKI0T0 U3 HUX A0 THE3a COOT-
BeTcTBeHHO paBHbl 30° 1 60° a paccTosHue MEXAY OPHUTOIOTAMH 58 M.
CKOITBKO METPOB COCTABISIET PACCTOSHHE OT KayKAOTO OPHUTOJIOTA 10 THe3Aa?

ABTOMOOMIL AMUHOM 2,8 M ObUT PUMTAPKOBAH B HEMOIMKeHHOM MecTe. Kpan
9BAKyaToOpa MOXKET MPUIOAHATH NEPEAHION YacTh aBToMo0mIs Ha 0,75 M, mocne
YEro MPOBOAUTCS 3BaKyaLyst. CKOIBKO IPaTyCcoB B STOT MOMEHT COCTABIIAET YIO
MEeXy 3eMIIEH 1 aBTOMOOMIEM?

JlBa octpoBa A u B HaxomsATCs HA pacCTOSIHUM 5 KM Apyr OT apyra. OcTpos
C "axomuTces Ha ceBepe OT ocTpoBa B, u Ha BocToke or octpoBa A. OcTpoB
B pacnonoxen nox yrnom 35° ot octpoBoB A u C. Ha xakom paccTosHun
octpoB C HaxoauTcst OT 0cTpoBOB A 1 B?

> Pamap nepemaér undopma-

LH10, O MPENATCTBUU U yITIe

NOABEMA JAJIS IPEOOTCHUS e
JIaHHOTO TPENATCTBHS, CKO-

POCTHOMY CaMONETY, KOTO-
PBIN JBHIKETCS TIOJ
MHHHUMAIIbHBIM YTTIOM.
Haxozasich Ha HEKOTOPOIt BBICOTE, € YIIIOM NOABEMA paBHbIM 1°, caMmonér no-
ay4aeT MH()OPMALIUIO O TOM, YTO HA PACCTOSHUE 7 KM OT HErO HaXOAHUTCS
BhIlKa. Hag moObsiM 00BbEKTOM CaMOJIET JODKEH MPOIETATh HA BBICOTE

300 m. Kax mpu 5TOM J0/DKEH U3MEHUTHCS Yron nNogbeéMa caMmoneTa?
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Tpuronomerpuyeckue ToxK/1eCTBa

B npsimoyronsnom Tpeyronsauke ABC ams kaxa0ro ocTporo yria u3BeCTHBI Clie-
JYIOIINE 3aBUCUMOCTH MEXK1Y TPHTOHOMETPHYECKUMH OTHOIICHUSIMH.

1. sin ZA = c0s(90° — ZA) = cos £B cos ZA =sin(90° — ZA) =sin ZB
sin ZB = ¢0s(90° — £B) = cos LA cos ZB =5sin(90° — £B) =sin ZA
a B
sin /A= — cos LZA= —
c
c
b a
sin ZB = - - coséB——
A
IMpu sin ZA =cos ZB u £ B=(90°— ZA) b C

sin ZA=cos (90° — LA) = cos LB
IIpumep. sin 55° = cos (90° —55°) = cos 35°
Cunyc yrma 55° paBen kocunycy 35°.

2. _ sinZA

tg£A cos ZA
JlokasarensCcTBO o onpenenenuio  sin LA = % cos LA = % tg LZA= %
C npyroii sin/A _a . b _a _ sin ZA
CTOPOHBI cos/A ¢ ¢ b Taxumodpasom (g LA= " Ty

3. sin2ZA+cos?ZA=1

JI0Ka3aTenbCTBO: sin LA =2 sin2/A = &
¢ Cz CIIOXKHB IMOYICHHO
cos LA = b Cos’ZLA = L
c c
b2 02 +b2 2 —
[pu sin2ZA + cos?ZA = & = > a*+b* =2,
P c2 R

otkyna sin?ZA +cos’ZA =1

1 > a) Cnenyroue BeIpaKeHHs BBIPA3UTe B BHIE KOCHHYCA.

1) sin 37° 2) sin 81° 3) sin 29° 4) sin 64°
b) Cneayromme BEIp@KEHHS BBIPA3UTE B BUAE CHHYCA.
1) cos 59° 2) cos 42° 3) cos 73° 4) cos 18°

> 1) okaxkwute, uto sin® 30° + cos?30° = | BBINOIHUB COOTBETCTBEHHBIE BbI-

)

YHUCIICHUSL.
2) Beruucnure CHHYC M KOCHHYC yIia A, €CIH B TIPSIMOYTOIbHOM TPEYToib-

nuke ABC tg ZA =% . Penmire 3agauy pasusivu criocobamu.

3 AABC pasuocroponnuii. AEFD — npsimoyronbubiii Tpeyronbauk. Jlokaxure,
~ uroecmu ZE=90°, FD =2, FE =1, 10 sin ZC = cos ZD.
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YpaBHeHne HpﬂMOﬁ, npoxozmmeii yecpe3 AB€ TOUYKHU

Uccaenosanue. 1) HauepruTe Ha KOOPAMHATHOM IIIOCKOCTH MPSIMYIO, IPO-

xonsmryto yepes Touku A(2;1) u B(4;5). A

2) [IpoBenuTe uepe3 TOUKY A MPSIMYIO TapaslIeNbHY IO 6 T

ocu abcrucce 1 0TMeThTe TouKy C, Kak MoKa3aHo 5 B

Ha PUCYHKE. 44

3) B AABC HaiiuTe OTHOILICHUE AC I o0o3HaubTe 3+

ero uepes k. 21 A/ ¢

4) Ilo pucynky Haiinute utnHbl oTpe3koB AC u BC 1"""; """ T
Y BBIYMCIINTE 3HAUYEHHUE K. 0 }'/ 234  x

YpaBHeHue npsamoit

ITyctb Touku A (x1; y1) U B (x2; y2) He pacronaokeHbl Ha IPSAMBIX apa-
JIENIBHBIX OocH abcuyce v ocu opauHar. OTMeTuM Touky N (X, ) Ha MPsIMOH,

KOTOpasi MPOXOJIUT uepe3 Touku A(xi;y1) U B (x2; 12). A N
_ BC _ y»2 y1  kHa3piBaeTCS yIJIOBBIM Y
B AABC k= AC v n K03 GUITHEHTOM 1 B
~ BC _ ND =
Tax kak AABC~AAND, To k = AC _ AD é -
y n _y» n
Ortcrona, Pa— Poa— i A/ C)D
D10 ypaBHEHHE MPSIMOM, MPOXOIAIICH Yepe3 ABE TOUKH. Bzml -
CBoJst 9TO ypaBHEHHME K BULLY ¥ V1 =k(x Xx1)u / AL;_V;C_IZJ‘

0003HauuB y1  kx1 = b MOXHO 3amucars cienymwouiee y = kx + b.

k Ha3;IBa€.3}")FC$I YIII0BBIM KO3(DPUITMSHTOM ¥ HaXOAUTCS 110 (hopMyJIe:
2— )1
T oxa—x1
IIpumep 1. Haitném yrmoBoit ko3(PUIMEHT TpsAMOH, TPOXOASINeH depes
Touku A( 1;3) u B(1;7)
= 22V 7 3 =i=2
X2 X 1 (1 2
IIpumep 2. 3anumeM ypaBHeHHE MIPSMOM, Tpoxosieit uepes3 Touku A ( 1; 4) u

B(2; 9). 4 -5 4 4

@ 5y oy _» ooy 4 I
X Xi X2 X x (-1 2—-(-D x+1
y 4= 3(x+1), y 4= 3x 3, y= 3x+1

IIpuveuanne 1. Ecm npsvast npoxorsiias  [Ipuveuanue 2. Ecinu npsimast mpoxofsi-
yepe3 Toukn A u B mapasiiensHa ocu abc-  1miast yepes Touku A u B mapaiiensHa ocu
IHCC, TO OP/IMHATHI TOYEK, PACTIONIKEHHBIX  OPJIMHAT, TO aOCIIUCCHI TOYEK, PaCIIONo-
Ha ATOH MPSIMO OCTAIOTCS TOCTOSHHBIMU M SKEHHBIX Ha ATOU MPSMOU OCTAIOTCS IMO-

YPaBHEHHUE 3alIUCHIBACTCS B BULIE Y = . CTOSIHHBIMU U YpaBHEHUE 3aIIUCHIBAETCS B
y A BUIC X = m .
n Y
y=n I
= =
X -
|
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YpaBHeHune nNpsAMOi, NPOXOAsIeH Yepes3 ABe TOUYKH

Ooyuarouiue 3a1aHus
» Haiigute yrnoBoit ko3 puimenT npsamoii, mpoXoasiieil yepes TOUKH:
a)A( 2;1), B(Z5) b)A( 1;3), B(1;9)
A1), B(2:4) dA@2; 3), B(40)
3, a) [Ipu xakoMm 3HaueHuH K psimMasi y = kx + 3 mpoxoauT yepes Touky A(2; 7)?

b) I1pu xaxom 3nauenun b npsmast y = 0,5x + b npoxoauT yepes TOUKy
A( 2;3)?

> Haiigure b, ecim npsivast y = 5x + b npoxoaut yepes Touxy C(—1; 2).

> 3anuImTe ypaBHEHUE MPSAMOIl IO PUCYHKY.

a) b) c)

o T P Y P

A

\

A
W w""c * »34;\;
A
1’

y.d4

, T
=

A

A\l

N
1; o P

- [lpu kakux 3HaueHusxX k u b npsimasi y = kx + b mpoxoauT yepe3 TOUKH
A(1; 8) u B(—1; 2).

- Haiigure yrmoBoi k03¢ (HUIHUEHT MPSIMO, KOTOpast POXOAHUT Yepe3 TOUKU
A(1; 2) m B(2; 3). Kakoit yrom o0pasyer 3ta npsimas ¢ ocbo abcuucc?

. BanummTe ypaBHEHHE MPSMOM, MPOXOASILEH Yepe3 TOUKH:

1)AQ2; 1) uB(4;5) 2)A(1;4) uB(2; 1)
3)A( 1; ) uB(1; 5) 4) A(2; —1) u B(0; 3)

- 1) I[IpoBeaure npsmyto uepes Touku A(m; 1) u B(m; 3).
Kaxkoit koopauHaTHOM OcH apajuienbHa JaHHAs npsaMas?
Uemy paBHBI a0CIUCCHI TOUEK JAHHOU TIPSIMOii?
2) [Iposeute npsmyto gepe3 touku C(1; n) u D(4; n). Kakoit koopaunarHoOH
OCH TIapajulebHa JAaHHAs TpsMast?
W3MeHsI0TCS T OpAMHATHI TOUEK, HAXOASAMIMXCS HA JaHHOM NpsIMOii?

[TocTpoiiTe npsaMyio, KOTOpast MPOXOJAT Yepe3 CIEAYIOUHMe TOYKU U 3aru-
IINTE YPAaBHEHUE MPSIMOIL.

a) C(1;3), D(1; 1) b)C( 1;2), D( 1; 1)
¢)A(3;5), B( 1;5) d)A@2; 2), B(5; 2)
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YpaBHeHue npsiMoii, NpoxoAsiieii yepes ABe TOYKH

3Hast 3HAYEHHS YITIOBBIX KOX)(ULIMEHTOB MPSIMBIX, MOYKHO CKA3aTh, MTAPA/LIEIBHBI WITH
NIEPIECHANKYISIPHBI JAHHbIE TIPSIMbIE

1.Ecnm yrmoBbie Ko3((pULMEHTB! JBYX NPSMBIX PABHBL, TO JAHHbIE TIPSIMBIE TAPAUIE/TBHBL
Hanpumep npsivble, 3a1aHHbIE YpaBHEHUAMH y =2x 5 1y = 2x +7, napauieIbHbl
2. Ecnm ymoBble KO3(G()HIMEHTH! YIOBIETBOPSIOT OTHOLICHHIO k1= Ilc , TO TIpSIMBIE
TIEPHEH UK PHBL ’
Hanpumep npsimeie y=3x 1 u y= %x*- 6 TepreH IUKYIPHBL
%, @) 3anuiuTe ypaBHEHHUE MPSMOIL, KOTOpas mapasuieabHa IpsMOoi

y= 3x+5 U nepecexkaer 0Cb OPAUHAT B TOUKE 4.

b) 3anumnTte ypapHeHUe NpsIMOi, KOTOpast MEPIEHINKYISPHA TPIMO

y= Tx 2 1 mepecekaer och adcuuce B Touke 9.

(=)
2

|

—
—

- [Ipsimast / mpoxoauT yepes Havyano KOOPAHHAT U MapauIelbHa IPsIMOii, KOTO-

|

N

past mpoxonut uepe3 Touku ( 2;3), (4;5). Haligute yrnoBoii ko3dduumeHt

npsSIMOii /.

Bepumnbl yeTbipéxyronbHuka HaxoasTcss B Toukax A( 6;1), B( 2; 1),

C(0;3), D(4;1). Jokaxute, 4TO JaHHBII YETBIPEXYTONBHUK SBISETCS Mapall-

JETIOTPaMMOM. VA
~26
=

S

1

w

3aBoj yCTAaHOBUJI LIEHY aBTOMOOUIISI MAPKH
D B 2008 rogy B pasmepe 22000 manat, B
2012 rony — 24000manar. Uccnenyiite rpa-
(UK Ha pPUCYHKE, BBIYMCIUTE YTJIOBOH
KO3 HULMEHT U AaliTe TPOTHO3 O LIEHE aB-
TomoGus B 2025 ropy. F OIS I Ly X

0O
A

o
ES
D
2

I{ena(Teic. MaHa
ro
(8]
2
=
A

A

- Bepumnsl Tpeyronsauka Haxoastcs B Toukax A (5;0), B (0;5) u C (3:6).
Onpenenute, SBASETCS WIH HET JAHHBIA TPEYTOJIBHUK MPSIMOYTOMBHBIM.

15 > 3anummre ypaBHeHHE TPsAMOM, mpoxoasieit uepe3 Touku C(1;4) u D( 1;12).
Haiigute nnomans TpeyroiabHUKa, KOTOPBI 00pa3yeT JaHHas MpsiMas Ipu

NEPECEUEHUH C OCSIMU KOOPIMHAT. SA
16 Ha rpaduke npencrapiena 3aBUCUMOCTS Tipoii- 180

JEHHOTO BEJIOCHIEIUCTOM IyTH (S) U BpeMeH! 120 L’

(7). Kaxkue BenMYMHBI MOXHO ONPEAEIUTD, BbI- P

YUCIIUB YIIOBOH KO dULmeHT npsamoit? 60 i
417 > 3apnnara DiblraHa HAYUCIIAETCS U3 pacyéra 7 _
3,5 maHat 3a 4yac ¥ OH JAOMOJIHUTEILHO TOITY- 1 2 34 56 7 81

yaet 20 manar exxenenensHo. [1o kakoit dop-
MYyIIe MOXKHO TIOCUUTATh HEACTHYIO 3apIulaTy DIbIIaHa B 3aBUCUMOCTH OT
KOJTMYECTBA MPOPA0OTAHHBIX YACOB?

y
18 Ha pucyHnke nokaszan BUJ CHEpeau KPLILIH, KOTOpas
uMeeT cuMMeTpruHyto (opmy. CocTaBsTe ypaBHEHHE 5m
MPSIMBIX COOTBETCTBY IOLIUX LIBETHBIM JIMHHUSIM. fe—6n— x=
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O0o0mAaIue 3a1aHns

)

». CKONBKO rpaIyCcoB JOIDKEH COCTABITE YTOJI MOABEMA CaMONETa, YTOOBI ITPO-
neTeTh Ha BeicoTe S0 M OT BepIIMHBI TOPHI?

o
50m

> duameTp OpeBHa paseH 45 cM. Ero xotsaT obTecars, Kak MOKa3aHO HA PUCYHKE,
B (hopMe MPSAMOYTOIBHON MPU3MBIL, Tie-
penHsIs ¥ 3aQHAs 4acTh KOTOPOH MMeeT
dhopmy kBampata. Kakoii Hanbombmmii
pasMep MOXKET UMEThb KBaJpar?

»» Ilo manHbIM puCyHKa HaiauTe TpeOyeMble pa3Mepsl.

a)r b) s
¢)m d)n 1
e)v )z

. 1) Hauepture Tpeyronsuuk ¢ yrmamu 45°% 45° 90°. O0psicHuTE YCTHO U 3a-

o)

MUILNTE MOCIEA0BATENBHO CII0CO0 MOCTPOEHUS.

2) Haueprute Tpeyronsuuk ¢ yrmamu 30°%; 60° 90° . O0bscHuTE YCTHO H 3a-
MUILUTE TOCIEA0BATENBHO CIIOCO0 MOCTPOCHUS.

Ilo rpaduxy onpeaenure yrinoBoii KO3(GULHMEHT NPsAMOii (1O KiIeTKaM) U 3a-
MUILUTE COOTBETCTBYIONIEE YPABHEHUE.

a) ) b) A ) 74
2 2 2
2 17
2 2 244
» : p 4
T =l T A
4-3-2- j 4 -4&&3‘2 4 | 4 - l(%l A,A»
= = =
= = = =2
3 3 3
4 =4 =4

- HaiiauTe yrnoBoii ko3 HULMEHT NpsMBIX, MPOXOASIIMX Yepe3 JBE TOUKU U
OTpEENUTE KaKNe U3 HUX MapaLIeNbHbl, @ KAKUE TTEPTICHANKYISIPHBL.
a) A(-3,3)uB (3;-1) b) M(-2, -3) u N(2, 3)
C(-3,1)uD(3,4) E(-4,-3)uF4,1)
3, Yuutenb MareMaTHKHU X04eT YOeIUThCs, YTO B XOPOILO TMOHSIIH, YTO TAaKOe
yrnoBoit ko3pduument. [1ns sroro naér Bam cneayiouiee 3aganue: Tlpen-
CTaBbTE, YTO BbI BBILLIM HA BOCKPECHYIO MPOTYIKY U HAYaau CBOM MyTh U3
TOUKH ¢ Koopaunarami (3;2). Ecnu Bel OyneTe ABUraThesi Tak: 2 AMHUYHBIX
OTpPEe3KOB Hampaso, 4 BHU3, 3 HaneBo, 6 BBepX,7 HAMpaBo, TO AOHAETE 10
KacChl KaHATHOH Joporu. a) Kakue KoopauHaTel IMEET TOUKa, B KOTOPOI pac-
nonoxxena xacca? b) Uemy paBen yrnoBoit k03¢ GULMEHT NPSIMOiA, POX0Oas-
nieil yepes3 TOYKy B KOTOPOH HAaXOAMUTECH Bbl M TOYKY TJ€ PaCMOIOKEeHA
kacca?”’
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Oo0o01IaroIMe 3aJaHUA

8 » Ilo naHHBIM PHUCYHKa, B 3aKpall€HHbIE KPYT'H, 3aMUIINTE COOTBET CTBYIOLLINE
3HAKU <, >, =

Z1 @ £2 ‘
< N {7
18 m
9 > Boga 3amep3aet npu Temmneparype 32°F umm O°C

u 3akurnaet npu temmneparype 212°F umm 100°C. 3a- 121100
MUIINTE YPAaBHEHUE MPSAMOi, KOTOPOE MOKA3bIBACT A

3aBUCUMOCTD, MEXAy Temrneparypamu 1o dapen-

reiity u no Henbcuto. Ykazauue. Ucnoab3yiite %
hopmyanr: k= =N y1 ny -y =k(x-x). D4
X2— X

\

(32;0)

10> EcnuTouku ( 4;4),( 1; 2),(0; 8), (3; 0) sBnsitoTcs BepIMHAMU TTapajiie-
JIOTPAaMMa, TO TPOBEPHTE SBISIETCS JIU AAHHBIM MApaLIEIOTPAMM TIPSIMO-
YTOIBHUKOM.

11 Kopalmb, HaxomsAMMiiCsl HA PACCTOSHUM 5 KM — =
~ wokdee Gamnn Masika, ioaan curaan SOS o mo- ) S 8km -
MOIIH. DTOT CHUTHAN ObUT TIepejaH BEPTONETY,

KOTOPBIIT HAXOAUTCS HA PACCTOSHUM 8 KM 3ariaji- S5 KM
Hee Oamnu. [lox kakuM yrimom Jo/mkeH u3Me-

HUTb HATIPABIEHUE ABWKEHUS BEPTONET, UTOOBI )
JOCTHYb KOpalib? %

12 > Ilpu nomoum Kakux BUAOB JABMKEHHS TPEYroibHUK | ObL1 npeoOpa3oBan B
TPEYTOIBLHUK 27

1. _—0 2./
y A 7
13 > Ha xakue oTpe3ku AeauT OHCCEKTPHUCAa MEHBIIETO YINia TPEYroIbHHUKA, CO
croponamu 18, 22 u 28, IpOTUBONONOKHYIO CTOPOHY?

E [Ipn noMOIIM KaKUX PAaBEHCTB MOXHO HAWTH BBICOTY TPEYrOJIbHHKA HA PH-
cyHke?
_ h
a) cos 58° = 3 c)tg61°= 14.2 142em/ |,
h 61°h 5
b)tg 58°= = d)tg61°= —
)te 7,8 )te 6,9 6,9¢cM 7,8¢cm
15> Haueprure pucyHOK, COOTBETCTBYIOIIMIT CIEAYIOMNM JaHHBIM. JlecTHUTIA

HAXOJUTCS HA PACCTOSHUU 2,5 M OT cTeHbI o7, yrioM 55°. Konelr necTHHLb!
HAXOAUTCS HA BbICOTE OKHA. Ha xakoif BLICOTE OT 3eMJIM HAXOAUTCS OKHO?.
CKONBKO METPOB COCTABIISAET ATMHA JI€ CTHULBI?
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JleiicTBHSI HAJI MHOKECTBAMH

IIpakTHyeckas padora. [loaroToBsTe U3 Oymaru me-

MEHTBI AJIs1 AHarpaMMbl Benna kak moka3aHo Ha PUCYHKE.

BemmonuuTe 3a1aHus HAXOKACHUS IepecedeHus 1 00benu-

HeHust MHOkecTB. a) (AUB)NC b) (AnB)uUC
(ALUC)NB (ANC)uB
(BUC)NA (BNC)uA

KommuecTBO 21€MeHTOB nepecedeHnss H 00beIHHEHHUsS] MHOKECTB

[Tpu ANB) #QJ, KOMYeCcTBO EMEHTOB MHOXKECTBA O0BETMHEHHS PABHO CyMME

OJIEMEHTOB B Ka’KJIOM OTJCJIBHOM MHOKECTBE, YMEHBIIICHHOE HAa KOJIMYECTBO

00mux 3memeHToB. n(AUB)  n(A)+ n(B) n(ANB).

JTO MPaBWIO HA3bIBACTCS NPABHIIOM CYMMBL

Ipumep. Ilycts mansr muOkectBa A = {1,2,3,5,6},

B={1,3,4,6,7,9}. O603HauiM KOJIUYIECTBO HIEMEHTOB MHOXKE- A 3

cTBa A uepes n(A), a KOIMYECTBO TEMEHTOB MHO)KeCcTBAa B G@g

yepe3 n(B). Torma nmpu n(A) =5, n(B) =6 un(AnB) 3,

n(AuUB)=5+6 3=8

1 Haiigure KONMMYECTBO 1E€MEHTOB 3a/JaHHBIX MHOKECTB.

n(A)=8,n(B)=13 n(A)=8, n(AUB)=17 | n(A)=10,n(AUB)=15

n(AUB) 18, n(ANB) ? [ n(AnB) 4,n(B)=? |[AnB I, n(B)="?

Ecnun(A)= 12, n(B) =7, T0 uemy paBHO: a) HauMeHbIIee 3HaueHue n(AUB) ?

b) HanOomnkIIee 3HaUeHUE n(AUB)?

3 Omnpenenute konnuecTBo snementoB Muokectsa (B\C) U (A\C), eciu

A={1,23,45},B= {2,468}, C= {14,5}.
4 > PesynsTar meiicTBHil HA MHOXECTBAMU TIPEICTABJIEH HA PUCYHKAX B BHJE 3a-

KpameHHbIX yacteil. Kakue neiicTBus ObUTH BBITIOJIHEHBI HAJ MHOMKECTBAMU?
Jlns mpuMepa NMpeacTaBlIeHO PeIleHNe IEPBOTO 3a1aHMUs.
A

C
O @
C (AU B)\C

5 Ha pucynke mpencrasneH miaaH TPEX HACENEHHBIX

/4
nyHkToB A, Bu C, mnomaasio 12 km?, 17 km? u 24 kv?
COOTBETCTBEHHO. COCEqHUE MTYHKTBI COSIUHEHBI IPYT
C ApYTroM 03épamu, 00Ias TIonaah KOTOphIX 9 K, C

Haitaure oburyro miomans TpEX y4acTKOB.

7 5) Y4acTHUKM Hay4YHOH KOH()EPEHIIMH MOT'YT TOBOPUTH HA AHITMHCKOM, HEMELIKOM
1 (paHIly3cKHX sA3bIKax. Ha anrmumiickom MOTyT pa3roBapuBarh 21 uenoBexk, Ha
HeMelKoM -12, a Ha ¢panity3ckoM 8. AHIIMHCKHI 1 HEMELKHI A3BIK 3HAIOT 6
4eI0BEK, HEMELKH 1 (paHily3cKuii 4 yenoBeKka, aHITMICKUI U (DpaHILy 3CKUi
3 yenoBeKa. 2 4enoBeKa yMEIOT TOBOPUTH Ha BCEX TPEX s3bIKaX. CKOIBKO BCETO
YYaCTHUKOB Ha KOH(epeHunun?

Ty O
2>
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Coop undopmanuu

CoBOKYNHOCTB, BBIOOD

Ecnu o0bexry npucyie 00bIoit quana3zos HH(GOPMALIHK, TO IS €0 HCCIIeI0BAHMS
9Ty HH(pOpMaLHIO pa3OUBaIOT HA MaJIeHbKHE 9acTH. byieM Ha3bpIBaTh HH(OPMALHIO,
U3MEHSIOIIYIOCS B OOJIBIIOM JHAa30He, COBOKYNMHOCTHIO (HJIM MOMYJIsiIHel), a BbI-
OpaHHYI0 U3 COBOKYITHOCTH MaJIeHBKYIO IpYyIIy — BbIGopoM. MccneoBaHue mpo-
U3BOIUTCS HaJl BEIOOPOM, a 3aT€M Pe3yJIbTarbl IIPUMEHSIOTCS KO BCeil reHepalibHO

(TIoTyIIsILUN ), 1eTIaeTCsl BBIBOA U JAETCsl IIPOTrHO3.

COBOKYMHOCTE Nudpopmarus co6u9ae’rc;l B
| BBIOOpEe—MaJIeHbKOH IpyIe.

HpI’IMeHﬂe’I‘CH Il COBOKYITHOCTH
H JICJ1aCTCsA BBIBOJ

BbI0OOpKa

KauecTBO MpoOBOAMMOro HCCIEAOBAHUS 3aBUCHT OT TOTO, HACKOIBLKO MPABUILHO
BBIOpaHbI peAcTaBuTeny nonymsiuun. Hanpumep, uccneayem aas ciaeayomumx
CITy4aeB JEHCTBUTEIBHO JIM JAHHBIE TIPUMEPBI ABJISIOTCS MPEACTABUTEIAMH TO-

MYIISLHH.
l)yﬂzlil (abpuke M3rOTaBIUBAIOTCS YHUIBI MaMATH. [ MpoBepkH KayecTBa U3
kakapIX 100 mWTyK BEIOMPAIOT OAMH YHIIL.

COBOKYIHOCTb: BCE YUTIbI, KOTOPBIE U3TOTOBIAIOTCA Ha (habpuke.

Bei6op: ogun unn u3 100. Beibop npeacrasnsier COBOKYMHOCTb.

2) Yuurens, A5 TOro, 4TOOBI MPOBEPUTH KAK KIIACC CIIPABUIICA € JOMAIIHEM 3a-

JAHHUEM, IPOBEPHI pabOoThl TPEX YUSHUKOB, CHISIINX HA MEPBbIX MapTax.
CoOBOKYIHOCTB: KOIUYECTBO BCEX ydaluxcs B kinacce.Buifop: Tpoe yueHukos,

KOTOpPBIE CUAAT Ha MEPBLIX MapTax. B 3Tom ciaydae BEIOOP HE NMpPeACTaBIsAET CO-

BOKYTHOCTb.
Br160p MOeT ObITH POCTHIM CJIYy4YaHHBIM WIN CHCTEMHBIM CJIy4aiHbIM.

1) dns o6paboTtku uadopmauuu 0 HOBOM napdiome, pabOTHUKN MarasuHa pas-
JAI0T MOKYTIATEeNIsIM JAHHBIN Map(ioM B MaTeHbKHUX (DIaKOHAX, M CTIPAILIMBAIOT MX

MHeHHUEe (IPOCTOil CiTydaiiHblil BEIOOP).

2) Jlns mpoBepKH KaueCTBa yCIIyT, OTHOTO U3 KXKABIX 5 4eNOBEK, MPUIIESAIINX HA

o0es B CTONOBYIO, MPOCAT 3aMOIHUTH OMPOCHBIN THCT(CHCTEMHBIN CITydaiHbII

BEIOOD).

15 1. Kakoii BapuanT BbIOOpa MO3BOJUT BaM JaTh HauOOJIEe TOUHbIH MPOTHO3 00
~ uzyuyaemom oObekre? Onpenenure BU BHIOOA.

1) BonbItast yacTh moceTHTeNei CTONOBOMH SBISIOTCS CTyAeHTBL OIHOMY M3 Kaxkabix 15
CTYIEHTOB OBLIO TPEIOMKEHO NPUKPEITHTH K CTEHE PUCYHKH 4 OOMMBIX M OBOLLICH.

2) J1nst TOro, 4To0BI ONPENENUTH BPEMS, KOTOPOE TIOCETHTENTH CTOIOBOM HAXOIATCS HA
00erie, Ha KBUTAHLIH OIHOTO M3 KKIbIX 10 uenoBek Obuia ¢iesiaHa CrielHaIbHas METKA.
3) [Ans ompeneneHus MeCTa MOCTPOHKM HOBOTO (hyTOONBHOTO cTaamoHa

OMNPOCUITN UTPOKOB OJHOI KOMaH/IbI.

4) PaGOTHHKHM MYHULIMITATUTETA TPOBEIH ONPOC, OTPAKAIOIINI MHEHHE Ha-
CeNeHUs 10 MOBOAY TOT0, KaK OHM OTHOCATCS K BHITYTy co0ak B mapke. Jlns
9TOTrO OHH y3HaIH MHEHUs 50 4eNnoBeK, y KOTOPBIX €CTh COOAKH.

193



Coop undopmanuu

:5’,'\ Pemnmre 3ama4y Ha OCHOBE PE3YJIbTATOB l'IpOBeI[éHHOFO HUCCIICA0OBAHUS.

Kak BbI cunTaeTe, CKOIbKO U3 BCEX CTYAEHTOB, KOTOPBIE y4aTCs B BAlllEM HH-
CTHUTYTE, OTBETHIIH ObI «Aa» npu onpoce? Pemmre 3a1a4y npu moMoIu npo-
HOPLUH.

CosokynHoctb: 2000 cTyneHTOB

Bri6op: 40 cryneHroB

Bomnpoc: Eciii He00X01uMOCTh B ypokax (U3KyJIBTYpbl B
UHCTUTYTE?

PesynbraTsl: «aa» - 12 yenoBek, «HeT» -28 yenoBek
Hror: BoNbIIMHCTBO CTYAEHTOB CUMTAIOT, YTO B ypOKax
(U3KYIBTYPBI HET HEOOXOIMMOCTH.

>, B ropozae 10 000 uenoBek nmeroT npaso Ha ronocosanue. Jlo BEIOOPOB cpean

500 BbIOpaHHBIX CaydaitHBIM 00Pa30M YeIOBeK ObUT MPOBEAEH OTIPOC, O pe-
3ynsraram Kotoporo, 180 yenoBek oTBeTHIN «HET». MOXKHO i 10 pe3yib-
TaTaM ONpOCa Y3HATh CKOJILKO MPOLICHTOB BCeX M3Oupareneil xoremu Obl
BBIOPATh HA HOBBIN CPOK JEHCTBYIOLIETO Mepa ropoja?

B cneayromumx 3aqaHusX ONMPEAeanTe COBOKY THOCTD (TTOMYIISILINIO) U BBIOOP.

Onpenenute, Ha CKOJILKO MPABUILHO BHIOPAHBI MPEACTABUTENH MTOMYIISLIMU
U OTBETHE HA BOMPOCHL.

1) 800 yuammmes nuiest OIHOTO U3 paifoHOB ObUT 3amaH Bonpoc «Ectb mu y
BAaC CBOS TM4HAst KOMHATa”?». 75% 13 HUX OTBETUIIO «aax». BepHo mu, uto 75%
BCEX YYAILHXCS B 3TOM palioHe MMEIOT CBOIO THUYHYIO KOMHATY?

2) Cpean HaceneHust OAHOTO U3 PaHOHOB ObUT MPOBEAEH ONPOC, TO3BOHUB
no tenedony 1-my u3 kaxasix 10-tu gomoB. B pesynsrare onpoca 0b110
YCTaQHOBIIEHO, YTO B KaXAbIX 2-X U3 10 70MOB 3TOTO paiioHa UMEeTCs Mo ABa
tenesusopa. IlpeanonoxurensHo B ckonbkux u3 100 1oMoB 3TOTO paiiona
HUMeeTCs Mo Ba TeaeBu3opa’?

3) Cpean 100 uenoexk, BHIOPaHHBIX MO TeNe(YOHHOMY CIIPABOYHHKY, OBLT IIPO-
BEAEH OMPOC MO MOBOAY Ka4eCTBA MHTEPHET YCIyT ONPEAEeIEHHOTO MpoBaii-
aepa. HenoBonbHbiMu OKasanmuch kaxasle 3 U3 4-X. CKOIbKO MPOLIEHTOB
NOJIb30BaTeNne HeJAOBONBHEL yeayramu? Ecian kK 3TOMy NOCTaBLIMKY MOJ-
kmoueHo 155 000 nonb3oBareneit, TO MOXKHO JIM y3HATh, CKOJIBKO U3 HUX He-
JIOBOJIbHBI ycimyramu?

»» Ilpumymaiite Temy ams uccnenoBanusi. Onpenenure COBOKYITHOCTb U BBIOOP.
[TpuaymaiiTe mpUMepsbl, KaK Ha CITy4JaiHbIi BBIOOP, TaK 1 Ha cucTeMHbIH. O0-
OCHYIiTe, 4TO Ball BEIOOP AEHCTBUTENBHO MPEACTABISIET COBOKYTHOCTb.
Cnenaiite Bel-  [lo momyueHHbIM pe-
Onpenenure Cnhenaiite  BOJbl HA OCHOBE  3Y/IBTATaM CENAiTe
COBOKYMHOCTb BBIOOD BEIOOpa BBIBOZI O COBOKYITHOCTH

<& o @ @D
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Coop n npeacrasiieHue HHGOPMALUH

B pazmiuHbIx gacTsIx Jieca CirydaliHbIM 00pa3oM ObUTH BEIOPAHBI U H3MEPEHBI THHbI
00XBaTa CTBOJIOB JIepeBbeB. Pe3ynbrars! ObUTH NpeACTaBIeHb! B Buie TaOmuibL. Bol-
TMOJTHUTE CIEAYIOIIHE 33IaHHS [0 JAHHBIM TaOMHIIBI M COCTABBTE THCTOPAMMY.

JepeBbsi, BEIOpaHHBbIE U3 Jeca «/lxkelipaHKeuMsa3»

Jnuna obxBata cTBoIA (CM) [Tamouxu KomuecTBo,

21-30 H1 11l 8
31 -40 Vg iguiginll 28

41 -50 IHHT A | 35
51-60 | 16
61 -70 ol 8
71 - 80 M 5

1) CKONBKO MPOLEHTOB BCEX BBIOPAHHBIX CIIy4alHBIM 00pa3oM JepEeBLEB
umeror obxsar creona 41-50 cm?

2) Ecnu obmas mmonranas aeca 550 ra u va kaxasie 10 m? npuxonurces 3 ae-
peBa, TO CKOJILKO JE€PEBLEB B Jecy ¢ oOxBarom cTBosa 71-80 cm?

3) Kaxk 0b1 BeI coOnpanu n pukcupoBamm nHGOpMALIUIO, eclii ObI BaM TPH-
HIJI0CH MPOBOAUTE AaHHOe uccnenoBanue? Kak Bl qymaere, mouemy B JaH-
HOM 3aJaHuU 1711 ¢O0pa MH(OPMALIMY UCTIONB30BAINCH MATOYKU?

B Tabmuie npeacraBnena nHdopManus 0 pac- Pacxon | % Gromkera
X0Jax OJHOI ceMbH 3a Mecsi. CocTaBsTe Kpy- Fra 2%
TOBYIO JHATPaMMY TIO CIIEAYIOIIHM MTPABUIAM.

Onexna 13%

1. Ompenenure 4yacTh AUATPaMMBL A7 KAXKI0H

MHPOPMALIHH. Tpaucnopt 6%
Hanpumep, 42% ot 360°, cocrasmsier 0,42: Venyru 17%
0,42-360°=151,2° = 151° [Tpouune 22%

2. Haueprute kpyr u nposeaute ero paauyc. [loctpoiite
YIJIBI TIPH TIOMOLLH TPAHCIIOPTHUPA.

3. Kax1oit 4acTu 3anuIINTe COOTBETCTBYIOLIEE JAaHHOU
YaCTH HA3BAHHUE U YHCIIO.

1) BromxeT cembu 3a Mecsi coctasmsieT 850 manat. Pacxoapl, Kakux JByX
gacTeil BMECTe COCTABIAIOT 2 yacTi? CKOMBKO MAHAT COCTABISIOT TH Pac-
XOabI? 3

2) B sTom Mecsiiie ceMbst n3pacxomoBaiia Ha ey Ha 15% Gonbiue mpemaycmMoT-
pennoro. 10 % mnanHoit cyMMBI OBLIIO COKOHOMIIEHO U3 JACHET, PeIHa3HAYEH-
HBIX Ha MPOUYNe pacxoasl, a 5% - mis MOKynku oaexasl. Jlannyio Tabnuiry
JIOTIOJTHUTE B TETPAAU CTON01IOM, B KOTOPOM OyZeT OTpa)KeHa JaHHAs CyMMA.
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Coop u npeacraBjieHue nHGpoOpMaALUH

JKurenmm MHOTO3TaXKHOTO I0Ma COOpaInuch
JUIS1 TOTO, YTOOBI BBIHECTH PELICHUE O TOM
HY)KHO MJTH HET CHOCHTH aBTOMOOMIBHYIO
CTOsTHKY. BO3pacT u KONMM4eCcTBO KUIbLIOB
NPEICTABICH B BUE TUCTOTPAMMBI HA PH-
cynke. IlocTpoiiTe KpyroByio auarpammy,
COOTBETCTBYIOILYIO JAHHON THCTOTPAMME.

Kaxum 6yger nHam asop?

Koanuecrso amoaei

1. Haiigure o011iee KOJIM4ECTBO KUILLIOB,
NPUHUMABIIUX YYACTHE B MPEHUSIX
6+10+18+12+8=54

2. Haiiqute oTHOIIEHNE Ka)Ka0# BO3paCT-
HOI1 TPYIIBI K 00IIeMy KOJIMUECTBY y4acT-
HUKOB Bo3pacte 20-29 nmet: 6 : 54 = 0,11

D
oNP,IIXSo N R DS

DD OO
R S i
NS S
Bo3spacr

3. Haiigute wacThb Kpyra, COOTBETCTBYIOIIYIO AAHHOMY OTHOLIEHHUIO.
0,11-360° =39,6° = 40°
4. IlpencraBbTe MHGOPMALIUIO B BUAE KPYTOBOH JUATPaMMBI.

5. Pesynsrarst 00Cy)aeHUs Tpe- Bospact | OcraButs | Chectn

;;TaB.IIeHBI B BU/E TaOIHIIBL. 20-29 35% 65%
BHJIE KAKOBA TUIA rpaduka nene-

coobpasHee MPeACTABUTh AaHHBIE 30-39 55% 45%

NpenCTaBlIeHHbIe B Tabmuie? 40-49 60% 40%

[pencraBsre B Buae rpaduka, KOTO-

PBIii BBI cunTaeTe HandoIee moaxosi- 50-59 2% 48%

UM B JAHHOM CUTYyalUH. 60-69 50% 50%

B muunoii 6ubmuorexe y Hasuma 250 XynokeCTBEHHBIX KHUT, 125 — Hay4HO-
TEXHUYECKUX, 25 SHIUKIONEAHI U CIOBAPb.

1) CocTaBbTe KpyroBylo HarpaMmy COOTBETCTBYIOIIYIO JAHHBIM.

2) [IpuaymaiitTe peanbHyI0 KU3HEHHYIO CUTYaLUIO U TIPEICTABLTE €€ B BUIE
KPYTOBOI AHar pAMMBI.

Bribepure oTBeT, KOTOPBI BBl cCulTaeTe nMpaBmwibHbIM. O00CHYyiTEe

BaIlle MHEHHUE.

1) 3aBenyromuii NIKOILHOI CTONIOBOM TUIAHUPYET MPOBECTU UCCIIEI0BAHUE,
It TOro 4ytoObl y3HATH Kakue Omioma HpassTes Oonbine Bcero. B kakoii
TPyIIe HY)KHO MPOU3BOAUTE BEIOOP, YTOOBI MONYYUTH HAMOOIIEE TTPABUIb-

HY10 HH(OPMALHIQ? .
a) yuutenei b) 1IKOILHUKOB, 00€AAIOMINX B CTONOBOM

C) LIKOIBHUKOB, KOTOPbIE MPUHOCAT eay U3 AomMa  d) aAMHHHUCTPALIMHU ILIKOJIBI
2) [Mpodcoro3 anst 3aMThl MPaB AeTeH MIIAHUPYET 3AIYCTUTh TPOEKT, B KO-
TOPOM OHM XOTAT y3HATh MHEHHs paboTaomux poaureneil. B kakoit u3 Bo3-
pacTHBIX Tpynm fonee 1enecoodpasHo NPOBECTH UCCIEN0BAHUE?

a) 20-40 ner  b) 40-60 ner  ¢) MEHCHOHHBII BO3PACT
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Coop u npeacrasiieHue nHGOPMALHMH

ObpadoTka nHpopManun, 3aBHCALICH OT IBYyX NapaMeTpPoB

ABa BUa HHGoOpMALHK. ITY HHPOPMALMIO Y100Hee NPEICTABUTDL B BH/Ie TA0HMLbL
IIpuBeaém npumep B KOTOPOM OyZET MOKA3aHO MPABIIO COCTABICHUS TAOTHLIBI
Jutst MH(OpMALIUK, 3aBUCSIIEH OT ABYX MEPEMEHHBIX.

Ipumep 1. Mexay 100 paboTHukaMu ¢pUpMBI TPOBOAMIICS OMPOC 110 TTOBOIY
TOTO, B KaKOH M3 JTETHUX MECALEB U KyJa OHU coOMparoTces moexarb. Pesyns-
TaTbl UCCIICAOBAHUSA MPEACTABJICHBI B BHAC T&GIIHLIBI, COCT oxmeﬁ U3 ABYyX Ia-
paMeTpoB.

1. ITapamerpsl: cTpaHa ¥ MECHLL

2. OauH U3 mapamMeTpoB — MECALIA, 0OTOOPAXKEHBI B CTPOKAX, APYTOM — CTPAHBI,
OTpa’ke€HBI B CTONOIAX.

3. B sueiike, rae nepecekaeTcs Croader U CTpOKa pasMenieHo YHUCI0, 3aBUCS -
miee oT AByX nmapameTpoB. Hampumep, uncno 18 B Tabmuile, noka3bBaeT KO-
JMYECTBO JIOACH, KOTOPBIE XOTAT MPOBECTH OTIYCK B Typiuu.

4. Yucnosas unpopmanus 00 o01emM KOITHUECTBE 32 KaXKAblil MECSI U B KaX-
JIyI0 CTPaHy 3alHCBIBACTCS B SUCHKE «BCEro».

KoumnuecrBo

Crpana
OT/ILIXAaKIIHX
Typuus CTpaHbI EBponml Poccust | Beero | 1o mecsimam:

Wioun 18 6 5 X< Vions

Wrons 10 2 Wrons
Asrycr 15 15

Bcero (100 |

KonnuecTso  01bI-
xatommx 3a 3 mecsina  Typrus ctpansl EBponsr  Poccus
B Kax/10i crpane:

Asrycr

Mecsipr

1. Kakoii mpOLIEHT OMPOIICHHBIX XOYET B35Th CBOIl OTIMYCK B HIOHE?

2. Kaxkoii MpoLeHT ONMpOMIEHHBIX XOUYET MPOBECTH CBOM OTIMyCcK B Typinu?

3. MOXHO 11, 110 JAHHBIM OMPOCa OMPEACINTb, TPHOIUZUTEIBHO CKOIBKO U3
1250 yenoBek XOTAT MpoBecTH OTNycK B EBpome?

6 1. Cpeau My>X4MH M JKEHILMH, KOTOPBIE CAAIOT SK3aMEH IS TOIy4YEeHUS BO-
JUTEIBCKOTO YAOCTOBEPEHUs OBbLT MPOBEAEH ONPOC O TOM, CMOTVIH JIX OHH Ha-
OpaThb Ha MEpPBOM HK3aMEHE AO0CTAaTOYHOE KoaumdecTBO OammoB. Ompoc
npoBoamics cpenu S0—tu yenosek. Beero B onpoce npuHumanu yyactue 22
JKEHILMHBI, U3 KOTOPBIX 16 HE CMOINIM MOTYYUTh YAOCTOBEPEHUE B MEPBLIi
pa3. 13 Bcex mpuBIEUEHHBIX K OMPOCY MYX4HH, 18 canmu sK3aMeH ¢ IepBoro
pasa. CocraBbTe TaOMMILy, 3aBUCSIIYIO OT JABYX NAapPaMETPOB.

[TapameTpst:
1. I'enpep — My>K4MHBI, YKEHILIUHBI
2. I1epBblil 3K3aMeH - MOIYYWIH YA0CTOBEPEHHE, HE MOTyYHIIH.
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Coop n npeacrasiieHue HHPOPMALUA

Undopmaumio, 3aBUCSIIIYI0 OT ABYX IapaMeTPOB, MOKHO NPEACTABUTH B
BH/Ie pa3/leJIéHHOIo Ha yacTu Gaprpada.

IIpumep 2. Cpeau 54 yuammxcs ObUT IPOBEAEH OMPOC O TOM, XOTAT JIM OHHU 3a-
HUMATBCS CTIOPTOM HIIH MY3BIKOM.
YuYeHHKH 3aHHMAKOLIHeCs] MY3bIKOI U CIIOPTOM

My3bika
Ja HET Bcero
| ma 27 3 30
S| mer 6 18 24
 MBeero 33 21 54
1) CKONBbKO MPOLIEHTOB, TIO PE3Y/Ib- A Mysbika u ciopt

TaraMm Orpoca, 3aHUMAIOTCA MY3bI-
KOﬁ,a CKOJIbKO - HC€ 3aHUMACTCHA

crioprom?
2) CKONBKO MPOLEHTOB y4aIIUXCs

3aHHMAIOTCS CIOPTOM, CKOJTLKO MY-
3BIKOM?
3) CootseTcTBYIOLIYI0 HHPOPMA-
U0 MOXXHO NPEACTABHUTL B BHUAC
Oaprpadpa B mpoueHTax, Kak 1moxa-
3aHo Ha pucyHke. [lpeactaBbTe
L[BETHBIE YaCTH Ha Oaprpade 3Has,
YTO OHHU COOTBETCTBYIOT JAHHBIM B
Tabnuiie.
7/\/\ B mkone G110 MPOBEAECHO UCCIIENOBAHUE, TAE U3yYaaH BOMPOC O TOM, KTO
MOMOTAET yYaIIUMCS HAYAIbHBIX KJIACCOB MPH BHIMOTHEHUN JOMAIIHETO 3a-
JAHHUST pOAUTEIIN WIIH CTICHUAJIbHBIC TTEAATrOru.

Mys3sika - [la

Mys3sika - Her

0 —
Cropr - Jla Cropr - Her

KonuuecTBo 3aHUMAIOIIMECs B MPOLIEHTaX

Popurenu - na | Poqurenu - mer | Bcero

CriennasnbHbIe Mearory — 1a 24 16 -l
]

CrienmanbsHbIC TEAarory - HET 48 12

Beero | e |

1) CKOBKO MPOLIEHTOB POAUTENEH, CPEH YHALIMXCS KOTOPbIE BBIMOIHSIOT JOMAILI-
HEe 3aJaHue CO CTEeLUANbHBIM M1€aroroM, He 3aHUMAIOTCs ¢ AeTbMHU?

2) CKONBKO TPOIEHTOB POAUTENEH YJalIuxXcs CaMH 3aHMMAIOTCS CO CBOUMH
neTbMu?

3) 3anonuure Tabnuiyy u noctpoiite 6aprpad kak B 3amaHuu 1.
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CoOop n npeacrasiienne HHGoOpMa UM

Jluarpamma paccesHus WM TOUYEYHAs JUarpaMMa HCIOIb3yeTCs ISl AEMOHCTpa-
LY HAJIMYMS WK OTCYTCTBHS B3aUMOCBS3H MEXKAY AByMs BeluunHamu. Bsau-
MOCBA3b JBYX CIy4ailHBIX BEIMYMH Ha3blBaeTcsa Koppeasinnei. Cyts eé
3aKJIIOYAETCS B TOM, YTO MPH U3MEHEHUHU 3HAUEHHs OJHOM IepeMEHHOI MPOUCX0-
JUT 3aKOHOMEPHOE U3MEHEHHUE IPYTOH NMEePEMEHHOM.

[Tpu mo10KMTEJIBLHO I KOPPeJIsIHH BO3PACTAHUE OAHOM NEPEMEHHOI BBI3BIBAET
YBEIUUEHHE IPYTOM.

OTrpuuareJbHasi KOPpeIsHs HMEET MECTO, KOT/IA yBeJIeYeHUE OTHOM IepeMeH-
HOM CBSI3aHO C YMEHbIIECHUEM JPYTOM.

Bosmoxna Tarxke cCUTyalusi OTCYTCTBHSI KOPpeJisi IHH.

IIpumep 1 IMonoxuTebHAsE KOPPeJISILHS 3“ ;
Ha pucynke nokazana gua- Il(ommecmo Macca # /
rpamma, KoTopas MokKasel- |(smrykax)| (kr) | —
BaeT 3aBUCHUMOCTb MEKIY 2 03 E?‘ :7
KOJIMYECTBOM TIpaHATOB B 7 1 § /
CBSI3KE U UX MaCCOM. 5 1,8 § 1 y/
JlnarpamMma paccesHus 1o- 5 2 /o
CTpPOEHA C TOMOIBIO JaH- 6 2 |
HBIX u3 Tabmuiwl. Ha ocwu g g’g 1 2 3 4 5 6 7
abcimce mokasaHo Koauye- > KosnuuecTBo (B mTYyKax)
CTBO ( B LITyKaX), HA OCH Op- 7 3

JUHAT Macca (Kr) Kaxaol cBsasku. M3 auarpaMmbl BUAHO, YTO OAMHAKOBOE
KOJIMYECTBO TpaHaTa, MOXKET UMETh pasHylo Maccy. MHaue roBopsi, Mexay STUMU
MEePEMEHHBIMHU HET OJHO3HAYHON 3aBucHMOCTH. HO mpu 3TOM 10 1parpamme BHIHO,
YTO C YBEIMYCHUEM KOJIMYECTBA TPAHATA, yBETHUMBACTCS H MACCa CBA3KH.

Mpumep 2 OTrpHuaTebHAsI KOPpeasilust

B tabnuue n na Bpems |Ctoumocts = 1 l

auarpamme npea-  Ppxemmya-|  (Teic. 29

CTaBIICHA 3aBUCH- TaLuu MaHar) g §/

MOCTb  MEXIY 1 T0 2 6

BPEMEHEM  JKC- 3 0 F s

IUIyaTauu aBTo- 3 3 é 4

MOOMISI M €10 6 6 g 3

CTOMMOCTBIO. 6 5 5 2
7 5 S ! .
7 7 01 2345678
8 3 Bpewms skcrutyaraumm

Yem Gosbllie CPOK IKCILTyaTALUH aTOMOOHIIS, TEM MEHBILIE €10 CTOMMOCTD. JTO 3a-
BUCHMOCTb MEXIY ABYMsI IEPEMEHHBIMU SIBIISIETCS OTPULIATEIbHON KOppensiLiueit.
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Coop n npeacrasiieHne HHPOPMALTHA

Mpumep 3 B Ttabnuue 1 Ha AuarpaMme MpeacTaBiIeHO BPeMs, KOTOPoe
tparut Hacu® Ha 3aHsTHE CIOPTOM M CBOOOTHOE BpEMSI.

3aBHCHMOCTH HeT (KOppeJsiLHs OTCYTCTBYeT)

A . Caoboguoe [Bpens, koropoe
*® | 3aHUMAETCs

Py D crioproM

|

1

3

2
1,5

L1 0.5
1 2 3 4 5 67 25

CBoboanoe Bpems (1) 7 2

W

o
> o
]

°

(=] KoY NN QNN OS] § 5] B

Ha rpaduke: Bpems, koropoe
TPATHT Ha 3aHATHE CIIOPTOM(4)

W3mennTe nanuele B Tabmuiax u3 npuMepos 1, 2 u 3 1 NOCTpoiiTe TOUeUHbIE
JuarpamMbl.

> Ha Toueunoii fuarpaMmMe npeacTaBlIeHa 3aBUCUMOCTD MEKIY BO3PACTOM Je-
BOYEK M PACCTOSTHUEM, KOTOPOE OHH MPOIUILIBAIOT Ha TpeHUPOBKe. OTBETHTE
Ha BOTIPOCHI MO JHAarpaMMe.

1) K10 u3 nponnsis-

IIMX PACCTOSTHUE
300 M Mmaame Beex L)
10 Bo3pacty? 350
2) Kto He ymeer 1ojibdym| | Papax
TUIaBATh ?

3) Kto u3 neBouex
MITAJIIe BCEX

o BO3pacty?

4) KT0o 13 mecTuneTHux
IUIOBYMX TIOKA3BIBAET
JIyYIIHE Pe3yabTaThl?
5) Kro wmoxer mnpo-
IUIBITH Jalibiie: 3axpa,
Jlana wmu [epu?

6) EcTb 1 CBSA3b MEXKITY Tionait N
BO3pACTOM AEBOUEK H 01 23456789 10012
pPacCTOSTHUEM, KOTOPOE

OHM MOTYT TpPOILIbI-

W
(=
(=]

[So]
W
(=]

[Mepu
200 Tlavsp

150 BUIIL Y

o

100

>
—
-
o'

Jlanma

[TpomeiBaeMoe paccTosHue (M)

W
(=]

Bospact

BaTh?
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O0o0IIaronue 3aJaHus

Onpenem/rre BUI KOPpEIsLUHA AJ151 KaXK 101 AUarpaMmbl paCCEHUBaAHUA U CO-

CTaBbTE COOTBETCTBYIOLHE 3aauH.
i Y 2. yA 3. YA
° ® o
. ° )
L4 ° [
.. L4 ™Y [ 4
° ° ° ®e
° ° °
°
> > =
O X Of X O x
Ha pumarpamme pacceuBaHus A
NpPEeACTaBIeH A0X0A (HPMBI 32 50
MepBBI  TOA  JEATENBHOCTH. 4 =
Bepno nu, uto mo manHo# nua- = 30 |
rpaMMe MOJKHO HaWTH HAUMEHb- X 20 Y
HIyI0 CYMMY, KOTOPYIO MOXET =
nony4yuts pupma Ha 16-om me- 10 flr _T
caue cymecrtsoBanus? Ecnu na, "f,_ 4 6 8 10 12 14 16 18
TO HAlAUTE 3Ty CyMMY. Mecsib

B marasune, B CBSI3M ¢ CE30HHON pacnpojaxkeii, Obuta oOpaboTana u npen-
cTaBieHa MHpopMaLHs 00 OcTaBILeMCs ToBape B Bue Tabmuibl. Jlononnute
Tabmuiy 1 BeimomHuTe 3agaus. 1) CKOMbKO CIOPTUBHBIX MAEK 3€IEHOTO

LIBE€TA OCTAJIOCh B MarazuHe?

2) Pybamku kakoro pasmepa npa- Pazmep

BUIbHEE OblIO OBl 3aKa3arb A7 S |[M |L | XLXXL |Bcero
CHeIyIONIEeTo ce30Ha? Beneiit | 3 |1 (2 |1 3

3) PyGamku cioxeHsl Apyr Ha| | CHwi| 2 10 |2 |1 | 2

Apyra ciayuaiineiv o6pasom. Haii- § senenwtdl 3 |1 |3 |0 | 2

JIMTE BEPOSTHOCTD, UTO MPOM3BoL- (= icpiei] 1 10 |1 1 0 | 1

HEIM 00pasoM B3sTas pyGamkal— 2SSO L L IR

Oyner pasmepa L u cunero msera.

Yuanmecs 8-ro K1acca J0/KHbI BBIIO- Hausscomi
HUTh JIBA TECTOBBIX 3aaHMS MO TEME| g  |[BO3MOXKHSBIH Gasw - 50
MPOLEHT U OTHOLIeHUs1. B Tabnmuiie npen- 1-piii TeeT | 2-oii et
craBiena uHdpopMaims o danax, KoTo- A 38 33
poie momyunnu 10 ygammxcs. Tana 32 3%
1) CronbKo yyanmxcst IOKa3ami pe3yJibTar -

o Aiitan 42 46
BTOPOTO TeCTa MUHUMYM Ha 5% Oonblie pe-
3ynbTara epeoro? AdH 26 30
2) CKOBKO MPOLEHTOB 0T MAKCHMATBHOTO |—_€a 30 28
Garia HAGPAT YHEHHK, ¢ CaMBIM BBICOKIM |_CaMAP 18 19
GawioM 3a Tect? Hauns 21 24
3) IpencraBsTe 3TH pe3yIBTaTh, 0000MIEH- Kepim 45 40
HBIE B LIEJIOM KaK TUIOXHME WM XOPOILHE, B Taxup 48 44
BH/IE CPEIHETO apuMeTHyecKoro,Momb i Me- | [ T0Hemb 38 36

JIMAHBL
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Mepb! HeHTPaJILHbIX TEHACHIUH U HAM00IbIIAs PA3HOCTh
HUccaenosanme. Ha nnarpamme 0TpakeHa Koqmuectso yqammxes
MH(OPMALHS O TOM, CKOJIbKO BPEMEHH €Xe-
JHEBHO y4alllMecCsi IPOBOAAT Mepes TEIEBU-
30pOM.

1 e = 1 yuammuiics
1) Haiigute cpeauee apudmeTuueckoe,

MOJIy, MeaHy 1 HAUOOJBLIYIO PA3HOCTb. | 6 7 8 9 10
2) Haiigure cpeanee apupMeTHIECKOE, M poo/KHTEILHOCTB(HAC)
HE UCIOIB3ysl JaHHbIe cOOTBeTCcTBYIomME 10 - TH yacam.

vteeeecee
wdeeee
NEPY YYD
nw+teoe

3) [lo auarpamme onpeaenuTe HauOoIee MIOTHBIN UHTEPBAJI ¢ HH(OpMALMEH, my-
CThIC UHTECPBAJIbI U HHTEPBAJIbl OTKIIOHCHHUS.

Mepb! HeHTPAJIbHbIX TeHAeHIHI H HaH00Ib1IAs Pa3HOCTh

Cpennee apudmeTndeckoe, MOJA M MEHAHA SBISIOTCSA MEPOil IEHTPAIbHBIX TEH-
JEHLHH 1 BMECTe ¢ HauOOMbIIeH Pa3HOCTHIO IIHPOKO MPUMEHSIOTCS B CTATH-
cTuke. J/lns npeacTaBiaeHHs CTaTUCTUYECKUX JAHHBIX TIPABUIBHOE MCIOIb30Ba-
HHE THUX JAHHBIX UTPAET OYEHb BAXKHYIO poib. Kakue cratucTudeckue noxasa-
Tem Hauboee MOAXOAAT IS IPUMEHEHHS B PA3INUHBIX CIydasx?

Cpennee apupMeTHYeCKOe: HET PE3KOT0 OTKIOHCHHS

Meaunana: €CTb PE3KOE OTKJIIOHEHHE
Mona: €CThb MHOTO TOBTOpsIOLIEHCS HH(POpMaLHH
HaubGoab1masi pasHOCTS IIPH OIPEJICIICHUH HHTEpBaJa U3MEHECHH s HH(OpPMAaLUU

T>> OObocHyiiTe, BEpHBI TN BBIOPAHHbIE CTATUCTUYECKHUE MEPHI.
1) Bospact 6 uenosex B ognoii rpynme : 11,14,12,12,11,32. Meaunana.
2) oxon 3a 6 mecsueB( B manarax) : 325, 320, 300, 325,325,4000. Mona
3) IIpober, koTopsrii coBeput Camup 3a 5 gueit: 3,5,4,5.6. Cpennee apud-
METHYECKOE.

Kaacrep, mycrora, OTK10HeHHE

Wnoraa nadopmarmst cCOOHpaeTcst B MATIEHbKHIA HHTEPBAT, KOTOPBIi HA3bIBACTCS K/IACIHEPOM.
HWrepBan, B KOTOPOM HET HH(OPMALIMH, HA3BIBACTCS HYCIMbIM UHIMEPEATIOM.
Ecm madopmariust O4eHb CHITBHO OTIHYAETCS OT CPEAHET0 3HAYEHNUSL, TO TAKOE HHTEPBAT Ha-
3bIBACTCSI UHINEPEATIOM OMKIOHEHUS.

Bannbl HaOpaHHbIe Y4eHHKaMHU

Kunacrep [Tyctora OTKII0HEeHHE
A A
— ~— - l
o000 g
00 00 4499 Py
L ? ® ? ® l. ® ? L L L L L
f —t— LB B s e m e e e e

74 76 78 80 82 84 86 88 90 92

Hanpumep, no quarpamMme, MHOTO yYEHHUKOB HaOpanu Oaibl B IPOMEKYTKE OT
76 mo 82. DTOoT MHTEpBan Ha3bIBaeTcs knactepom. Murtepsan or 83 no 91 Haszbl-
BAETCSI IyCTBHIM MHTEPBAJIOM, a 92 Ha3bIBAETCS MHTEPBAIOM OTKIOHEHMSL.
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Mepbl HECHTPAJIbHbIX TeHAEeHIUN ¥ HAHO0O0IbIast Pa3HOCTb

*, Hwxke npeacTaBieno KoiMM4ecTBO AHEH, KOTOPBIE MPOMYCTUIN YHYalHECs
KJIacca BO BpeMsi y4€OBI 3a TOI.
4,3,2,5,4,6,3,5,7,5,18,4,3,6,3,6,2,5

CocTaBbTe AMarpaMmy, pacroioKHB YUCIOBBIE JAHHBIE, KaK ObLIO TOKa3aHO
BoIe. HaliinTe COOTBETCTBYIONINE 3HAYCHUS  a) CPEIHEro apudmernyde-
CKOTO, MOZIbI M MeAuaHbl; b) KnacTepa, mycTOro MHTEpBala U MHTEpBalla OT-
KJIOHEHHS.

%, Ha nmarpamme npeacrasnen Bo3pacT coTpyaHukoB (upmsr. 1o quarpamme
HaluTe CpelHuil BO3PACT COTPyAHUKOB. Onpenenure cpeaHHii BO3pacT B
MHTEepBajie ¢ HanOOIbILEH TNIOTHOCTHI0. CPaBHUTE MOTYUYEHHBIE PE3YJITAThL.

°

.58 .
® o:o ® .38.3 o o
LI S e s s e s e e e e e e e s e
30 35 40 45 50 55 60

*, Himpke npencraBnena nHGpOpMALHs O TOM, CKOJIBKO 4acOB paboTai Kakblit
pabOTHHMK B TEYCHUH HEIEIH.
25,36, 18, 43, 40, 38, 39, 40, 16, 30, 24, 29, 30, 45, 42, 15, 20, 28

a) CocraBbTe TaOMHILY, pacmpeaenB JaHHbIe 10 HHTepBadam 16-20, 21-25,
26-30, 31-35, 36-40, 41-45; b) B xakoii uHTepBaa nonagaet MmeauaHa?
¢) B kaxoii unTepBan nonaaaeT cpeaHee apupmeTHueckoe?

> 1) JInst KaX0TO OTASTBHOTO CTydast B THCHMEHHOM (hOpMe OTpeeuTe, u3-
MEHSIETCS WJIM HEeT MeIHaHa, €ClIM OHa paBHa 16 u m00aBIseTCs K CAeayio-
UM YUCIIAM. a)l5ul7b)14ul18c¢c)18u21d)13ul2

2) JAns Ka)K0T0 OTASIBHOTO CiIydasi B MUCbMEHHO (hopMe onpeaenuTe, u3-
MEHSETCS MM HET CpeHee apu(METUIECKOe, €CIU TS CAeAYIOMINX YUCET

OHO paBHO 1 6. a)l5ul7b)14ul8 ¢)18u21d)I13ul2
Ha3ssanue LG 'i‘,’,i'l‘.’.f.’:; apud
HHKYOAIHH MeTHYecKHM "
B tabnuiie npeacTasneHa nHGpoOpMaLus o S (umei) PG
BpPEMEHH, 3a KOTopoe HekoTopbie nTuisl | Kypuia 21
BBIBOZST NTEHIIOB (BpeMsi HHKyOa1um) VTka 28
a) Haiinure nns nmepuoga mMHKyOaumu- T'ycs 28
cpenHee apudMeTHUECKOe, MOIY, Me-
JNaHy 1 HaHGONbIIYIO PA3HOCTD. Crpayc 40
b) 3anonuute Tabnuiy, Haiins pasHocts | Tlomyrait 24
MEXIYy CpPEeOHUM apu)METHYECKUM H | (daszan 24
BpeMEHEeM MHKyOaruu. Toyos 15
¢) /lns cpaBHEHMSI BpPEMEHH, 3a KOTOPOe
BBIBOJAT NTEHLOB CTPayc U Tomy0b, nc- | _L1EPeNen 19
NOJIb3yiTe HAaNOOMIBIIYI0 PA3HOCTD. Amuct 34
WNnmox 28
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Beiunciaenue BEPOSATHOCTH

JKCNepHMEeHTAIbHOE ONpeleeHHe BePOSTHOCTH

3Kcnepnmemam>}{ax BEPOATHOCTb HAXOOUTCS HA OCHOBE IMMOBTOPSAIOMIETOCA
OKCIIEPpUMEHTA.

YuCno NCTIBITAaHUI,B KOTOPBIX 3TO COOBITHE HACTYITHIIO
P (cobbiTHs) =

Uuncno Becex UCTIBITAHHI

ITpumep 1. Ha6aprpade npeacraBneHs! pe3yabTarsl IpH OpOCAHUH OTHOI 3apb
50 pa3. Uemy paBHa BEpPOATHOCTb, YTO MPU OPOCAHUH 3apbl BHIMAJET HEUETHOE
YHCIIO.

ITo Gaprpady Buamno, uro 10 pa3 BbI- ]
nana «1», 5 paz —«3», 9 pas - «5». | ITon6pacbiBanue 3apkl

KomnmuecTBo coOBITHIA, TIPH KOTOPOM 12

=]
z
BBINANO HEYETHOE uncao 10+5+9=24 §. 10
KOJTMYECTBO BCeX coObITHiL: 50 S
24 12 B
P (neuémoeuncno)= ——=—-— § 6
50 25 gy
BepOﬂTHOCTB TOTrO, 4TO BHINIAACT §
HEYETHOTO YHMCIIO, KOTOpas mony- & 2
ueHa B Pe3yJIbTaTe HKCIIEPUMEHTA 2 3 4 5 6
paBHa: ;—g ,0,48 i 48%. Brnapmas rpant
Tpumep 2. DKCHEPHMEHTAILHYI0 BEPOSITHOCTH MOKHO HCIOJIb30-

BaTh VISl IPOTHO3HPOBAHHS.
B mapte mecsue u3 10 nocneanux gueit 2 0 Aok aauBbiMu. [1py coxpanennn
TEHACHLUHU, MOKHO JTU ONPEAEINTh BEPOATHOCTb AOXKATUBBIX JHEH B anpene?
Cuauana HalaEM SKCIIEPEMEHTAIBHYIO BEPOSATHOCTD, MOyYEHHYIO B PE3YIIb-
TaTe HaOmoAeHHS.

P ) Yucno npous3omeammx coobITHit JloxanuBblie JHU
OOXKOb) = " =
Yucno Bcex UCTIBITAHUIN Bce nabmogaemsie aun
2
P (moxp) 0 % B anpene 30 - % =6 KOIMYECTBO OXKHae-

MBIX JOXKIUBBIX JHEH

TeopeTnyeckasi BepOATHOCTh

Yucno 6maronpusiTHEIX HCXO0B COOBITHS
Uucno Bcex paBHOBO3MOXKHBIX COOBITHI
YucneHHoe 3Ha4eHNe BEPOATHOCTH CIy4aiHBIX COOBITHIT PACIIONOKEHO B MHTEP-
Bazie oT 0 10 1. BeposTHOCTE MOKET OBITH BBIPAaXKeHA B BUJE OOBIKHOBEHHOM
apobu, aecaTuaHON ApoOu mimn nporenta. Cymma BepOSTHOCTEH,UTO COObITHE
MPOU30ILIO U HE MPOU3O0LLIIO paBHa |.
P (cobpite A npounsouwno) + P (cobsitne A He nponsonuio) = 1

BepostHOCTB BeposTHOCTh BepositHOCTB
HEBO3MOXKHOTO co6u-mx cnyqam{oro COOBITHS BO3MOJKHOTO COOBITHS

P (cobwiTnst) =
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Boruncienue BEPOATHOCTH

ety Tpuvep 3. Ha xonece doptys! Tpu cektopa ¢ ipusom B 1000
e e e o vanar Lane, 9To npy BpatieHnH KoTeca, BHIMAAET BHITPHILIHBIA
SITHOCTH CEKTOp paBeH 11—0 . CKONBKO BCETO CEKTOPOB Ha Kosece?

Pemenne: 0603HaunM 0011Iee KOMMYECTBO CEKTOPOB Yepes 1 .

KOJTHYECTBO CEKTOPOB € TIPH30M 1 | 3
P (npu3) = = ;——=—;n=30
ofl11ee KOMM4YeCTBO CEKTOPOB 10 10 n
IIpumep 4. Ha 6aprpade npeacrasnena napopmaus o co-
5 OBITHSIX, KOTOPBIE TPOUCXOAAT MPU OPOCAHNUH OTHOM 3apBL.
e e U S HaliuTe BEPOSTHOCTD BBINAJEHHS HEYETHOTO YUCIIA.

CpaBHeHHe TeopeTHYe-

TaJbHOH BepPOATHOCTEN. OJIHYECTBO CJIy4aeB BbINAACHHS HEYETHOIO YHCIA
b ) 148 37 0.49
euéTHOE uMcno) =~ —_ =0,
(Heu€THOE YHNCIIO) . 75

KOJHYeCTBO HCIBITAHHH
Honﬁpacusanue 3apbl CpaBHUTE TEOPETHUECKYIO M IKCIIEPHU-

5 04 51 47 49 52 | MEHTAIBbHYIO BEPOSITHOCTH.

§ 50 Teoperuyeckast BEPOSTHOCTb:

© 40 P (neu€rHoeuncno) =50 %

E 30 DKCrepUMEHTANbHAsE BEPOSTHOCTD:

g 5 P (HeuéTHoe wcno) =49 %

é 10 DKCNEPUMEHTANBHYIO  BEPOSTHOCTD
0 cpaBHUM ¢ pesyasTatoM B [Ipumepe 1.

1 2 3 4 5 6
Ha xakyio cTOpoHYy BbINajgaer

[pu yBenmueHn# KOMMYecTBa KCIEPUMEHTOB BEPOSITHOCT CTPEMHTCS K TEOPETHYECKOM
BepositHOCTH. KomuecTo sxcrnepumeHToB yBenmuauinock ¢ S0 10 300, BeposiTHOCTH BO3-
pocna ¢ 48% 10 49% u e Oonbiie NpUOTIDKASTCS K TEOPETUYECKOM BEPOSTHOCTH.
w Hcnone3ys 6aprpad npumepa 4, HaliAnTe SKCIEPUMEHTAITBHYIO BEPOATHOCTD
' BbIMageHus yrcia MeHbiie 4. CpaBHUTE MOMYYEHHYIO BEPOSITHOCTH C TEO-
PETHUYECKOI BEPOSATHOCTBIO.
2) Jns npasauuka Hospys Jlana cny4aiineim 06pasom BeiOpana 4 u3 50 oTkpsI-
' TOK, TPHYEM 2 OTKPBITKH OBUIH ¢ LBETaMU. BepHO 11, 4TO 10 3TUM JAHHBIM
MOXKHO Y3HATh CKOJIBKO BCETO OTKPBITOK C I[BETaMH €CTh cpeau Bcex 507

®> B pexnamMHOM 1110y, KOTOpO€ OBLTO IPOBEAEHO (PUPMOIL, BEITYCKAIOIIEH COKH,
HA ATUKETKE KaXJ0# KOpOOKM OBUIM pa3MELICHB! JEHEXKHBIE TIPU3BI U MO~
Japku. BeposTHOCTD I€HEKHOTO BBIUTPLILLIA 10 CKOIbKO BCETO KOPOOOK €
COKOM OBIIIO Pa3bIrPaHo, €CIIH U3BECTHO, YTO B 9 U3 HUX OBUTH TIPU3HI?

Q [TpoBeauTe SKCMEPUMEHT MO MOAOPACHIBAHHMIO JBYX MOHET U TOACUHMTAITE,
CKOJIBKO Pa3 MOHETBI YITAIIN JIULIOM Ha 1Py, @ CKOJIBKO pa3 Ha KapTy. 3arnonHUTe

B TeTpa gy TaOmuiLy.
Teopernueckas| KomuuecTBo OsxumaeMerii | JleiCIBUTRIBHBE | DKCIIepuMeHTaTBHASL
BEPOATHOCTH HCTIBITAaHH pe3ynsraT pe3yiTar BEPOSTHOCTH
20
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Yuci10 BO3MOKHBIX COOBITHH

Yuc10 BO3MOKHBIX COOBITHIA

Ecmu coOpITHe POU30ILIO B pe3ylbTrare IBYX WIH HECKOJIBKHX HJIEMEHTapHBIX CO-
OBITHIA, TO DTO COOBITHE SABISIETCS CTIOXKHBIM (COCTaBHBIM) coObITHEeM. Hanpumep,
OJHOBpEMEHHOE NoA0pachiBaHNe 2 MOHET, SBISIETCS CTIOKHBIM coObITHEM. Komu-
YEeCTBO BO3MOKHBIX PE3YIIETaTOB CIOKHBIX COOBITHI MOYKHO HAWTH IIPU TIOMOILIH:
1) pasBerBisitoLIeiics JUarpaMMbl; 2) COCTaBIGHHEM CIUCKa; 3) Tabmuil; 4) mnpa-
BUJIA YMHOJKEHMUSI.

IIpaBH/I0 YMHOKEHHSI : €CIIH HJIEMEHT ¢ MOJKHO BBIOPATh 71 CIIOCOOAMH, a DIIEMEHT
b MOXxHO BBIOpATh m CIIOCOOAMH, TO YIIOPSIIOYEHHYI0 1apy (a, b) MOKHO BHIOpATh
m-n criocodamu.

IIpumep 1. Ilpu noMouH TalIMIBL =
Ecrm oabpockTs OXHOBPEMEHHO MOHETY U 3apy, TO s
KOJTHYECTBO BO3MOKHBIX coObITHiA - 12. To mpa- i R | 2R [3R [ ar [ 5 | 6r

BHJTy YMHOKeHHs] HMeeM: TIpH 110A0pachIBaHIN
MOHEThI BO3BMOYKHO 2 COOBITHS (71 = 2), TIpH 1O/~
OpachBaHIH 3aphl - 6 (1 = 6).

KommgecTBo BO3MOKHBIX COOBITHH B DTOM CITydae

paBHO: 2:6 = 12. X XXX
IIpumep 2. llpu noMonH NOCTPOSHHS Pa3BeTBIIS 0~ X <R
X <

IX |2X |3X 14X | 5X | 6X

meiicss auarpammel. Ecnu noabpocuts oaHOBpe-
MEHHO 3 MOHETBI, TO KOJIHYECTBO BO3MOMKHBIX

COOBITHII - 8. x. X RXX
ITo npaBHJIy YMHOKeHHSI HMeeM: JUlsl KOKJI0H MO- R R RXR
HETKH KOJINYeCTBO BO3MOXKHBI COOBITHIT paBHO 2. TOT/a R X RRX

JUIst TpEX MOHETOK - 2:2:2 =8

R RRR
1 > 1)HaiizmTe KOIHYECTBO BOSMOKHBIX COOBITHIA IPU Bparie-
" Hum xoec, M300paKEHHBIX HAa PUCYHKE. AA
2) Haiiure BepOsITHOCTB TOTO, YTO CTpPEJIKa OHOI0 Kojieca v

OCTAHOBUTCS Ha 3BE3JI0UKeE, a JAPYroro - Ha iudpe S.

My3biKaabHbIH HenTp MP3

8 GB, 12GB, 16 GB, 24 GB

peOpsHbIit, 3011070,
DHbII, KODHYHEBBII

2 > BblumcIuTE MO MPaBHIY YMHOXKE-

' HUS KOJIMYECTBO BO3BMOXKHBIX Bapu-
aHTOB BLIGOpa JJIs1 MY3BIKaJIbHOTO
LeHTpa.

> Hdanst mudpst 0,1,2,3,4. CkonbKO MOXXHO COCTABUTD:
A) 4eThIpEX3HAYHBIX YUCEN; b) YeTBIPEX3HAYHBIX YUCEI, BCe LH(PHI KOTO-
PBIX PA3IUYHBL; C) YETHIPEX3HAUHBIX YHCEI, XOTs Obl ABe HU(pPBI OAMHA-
KOBBI?

4 > B knacce 15 yuennkos. CKOTbKUMH CIOCOOAMU MOJKHO BBIOPaTh CTApPOCTY

U €ro 3aMeCTUTes?

<0
o

w

5 Haiijute BEpOATHOCTB, YTO OXHOBPEMEHHO POM30HTY T
creyomue coOBITUS: 3apa BhIMaaeT uudpoii 5 BBepx, a
CTpeNiKa Ha KOJece OCTAHOBMTCS B KpacHOH obmacTu. a4
Haiianre BepOATHOCTH TOTO, YTO ITO COOBITHE HE TPO- \ 5 j
M30MIET. —
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3aBuCHMBIE H He3aBHCHMbIE COOBITHS

; B memke 2 kpacHbIX U oguH xeEnTHIM map. Ilpen-
JkcnepuMenr 1 CIIKE £ Kpac oA e ap- 1iped

CTaBbTE, UTO Bbl BHITACKUBAETE JBa Il1apa APYT 3a
apyrom. Kaxasrii pa3 ¢ukcupyere 1UBeT mapa U CHOBa KIagETe €10 B
MEILIOK. 3aMOHUTE Pa3BETBISIONIYIOCS AUarpaMMy MPH MOMOILH TJIaB-

HBIX OyKB B Ha3BaHuM 1BeTa. Haiinure BepoATHOCTD, 4TO 002 BBIHYTBIX
JpyT 32 JApyroM mapa OyayT KpacHOTO IBETA.

1 —bl1ii BLIHYTBIH 1Wap

NN N

2-0if BBIHYTBIIi mIap

3aBUCUT M LIBET BTOPOTO BHIHYTOTO I11apa OT LIBETA NMEPBOTO BEIHYTOTO 11apa’?
He3aBucumbie co0bITHS
Ecnu pe3ynsTar nosBieHust OAHOTO COOBITHS HE BIUSAET HA PE3YIbTAT MOSBICHUS
JPYyroro coObITHS, TO TaKue cOOLITHSI Ha3biBaeTcsl He3aBHCHMBbIM. Hanpumep,
nondpackIBast 3apy U MOHETY OJHOBPEMEHHO, COOBITHE Ha KaKyl0 U3 CTOPOH yIia-
JET 3apa, He 3aBHCUT OT COOBITHS, Ha KAKyIO U3 CTOPOH yMaJeT Konehka.
BeposiTHocTh ABYX 1 O0nee HE3aBUCUMBIX COOBITHI paBHA MPOU3BEASHUIO BEPO-
SATHOCTEN Kax1oro coObITHs U 3anmuchiBaeTcs kKak P (A u B)=P(A) - P(B) wm
P (AN B)=P(A) - P(B). AnanornunsiiM 00pa3oM 3amMCBIBACTCS U BEPOATHOCTD
3-x neszaBucumsbix codbituii. P(A, B u C) = P(A) - P(B) - P(C).

Ipencrassre cebe, YTO OMATH B MENIKE €CTh 2 KPACHBIX U |

k€nThIi map. Kaxapiil pas BbI BHITACKUBAETE U3 MEILIKA LIap
1 (PUKCUPYETE €ro LBET, HO TIPH 3TOM HE BO3BPAIIAETE LIAP B MEILOK. 3arOIHUTE
Pa3BEeTBIAIONUIYIOCSH AMArPaMMy SIEMEHTAPHBIX COOBITHH, IPH MOMOIIM MEPBBIX

OyKB COOTBETCTBYIOIINX 1BETOB. Haiiiure BepOATHOCTD, YTO 00a BBIHYTHIX JAPYT 3a
ApyToMm mapa OyayT KpacHOTO LBETa.

d RN

3aBUCHT I 1IBET IIAPA, KOTOPHII ObLT BHITAILIEH BO BTOPOIi pa3, OT LBETA IIapa, KOTO-
PBIii BRITAIMIN B NIEPBBII pas?

3aBHCHMBIE COOBITHS
Ecmu pe3ynbTar nosiBneHue 0HOro COOBITHS BITHACT

Ha PE3yJbTaT MOSBICHUE APYTOTO COOBITHSL, TO TAKHE COOBITHS HA3BIBAIOTCS 3aBUCH-
mbvi. Harmpumep, e 13 100 xapt B menike 10 mogapodHbie, TO pe3ynbTar TOro, 4to
B TIEPBO MOTIBITKE BHIMAJIET KapTa C TIOAAPKOM, BIIMSET HA PE3YJIBTaT APYTHX MOIBITOK.
BeposiTHOCTB IBYX 3aBUCHMBIX COOBITHIT A 1 B paBHa POM3BEAEHUIO BEPOSITHOCTH
coObITHs A 1 BepoATHOCTH coOBITHS B rocrne Toro, kak mpou3oiaéT codbitue A.
P(AuB)=P(A) " P( cobbrriss B nocne Toro, kak npousonuio codbitie A)
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3aBucHMbI€ M He3aBHCHMbIe COOBITHS

IIpumep 1. HezaBucumbie coObiTHSA. OTHOBPEMEHHO
noadpacbIBaeTCst MOHETa JOCTOMHCTBOM B 20 TsmuK U 3apa.
Haiiném BeposSTHOCTL COOBITHS, UTO MPU MOAOPACHIBAHUH, :
MOHETa ynaa€T BBEPX KapTOM, a Ha 3ape MpH 3TOM MOSBUTCS MPOCTOE
4qiCII0. BEpoATHOCTH MOABNEHUS KapThI MPU OPOCAHUM MOHETHI PaBHA!

\,;,

P(k.) = % , @ BBIMAZEHMs MPOCTOro uucna (2, 3, 5). npu noadpackiBaHUH 3aPbl

pasHa: P (np.) =% =—é .P(xk.ump.)= ;_ ; ; = ; .T. e.BeposiTHOCTS MO~

ABIEHUS KAPTI 1 MPOCTOTO YHCHA PaBHA — 0,25 unu 25 %.

IIpumep 2. 3aBucumbie cOObITHA. YUaCTHUKH UTPBI OTOMPAIOTCS CITyYaiHBIM
obpazom u3 100 ygacTHUKOB TeenIoy. S pOACTBEHHHUKOB M 9 MIKOIBHBIX TOBAPUILIEH
Teilimypa HabmoaioT 3a mporpamMmoii B ctyauu. KakoBa BEpOSITHOCTb, UTO NP OT-
Oope B nepBblii pa3 BRIOEPYT OJHOTO U3 POACTBEHHUKOB TeiiMypa, a BO BTOpOii pa3s
— €ro HIKOJILHOTO TOBapuia?

BepositHOCTB BEI0OpA POACTBEHHHUKA TIPU IEPBOM OTOOpE:

P(popcTBeHHMK) = —— = —

100 20 9 1
BeposTHocTh BeIOOpa Apyra npu BTopom otbope: P (apyr)= s e
[IpumeHuM HopMyITy HAXOKACHHUS BEPOITHOCTH 3aBHCUMBIX COOBITHIA.

P (poacteennuk u apyr) = P (poacrBennuk) - P (apyr nocne Boibopa poacTBEHHHKA)

P (poacTBenHuk u apyr) = Lol m
== 20 11 220
1 > Kakue u3 cneyomnx coOBITHI ABISIOTCS 3aBUCHMBIMH, A KAKHE HE3aBHCH-
mbeiMu? a) I1pu noaOpackiBanuu ABa pasa MoApsa METALTHYECKOM MOHETHI,
oHa 00a pa3a yrnana KapToil BBepX;
b) [Ipu BeITaCKMBAHUM W3 KOJIOABI ABYX KapT OFHY 3a APyTroi (He BO3Bpamias
MX Ha MeCTO) 00€ KapThbl OKaXXyTCsI OAUHAKOBOTO LIBETA.

2 > B meurke umeercs 10 mrapos. U3 aux 4 KpacHbIx, 3 3emé-
HBIX, 2 )KENTHIX ¥ | cunuil. Bol BEITacKUBaeTe APYT 3a Apy- ° ° o
rom aga mapa. Haligure BepOATHOCTD NpH ClIEIYIOLIHX o ° °
ycnoBusix. B kakom citydae coObITHS 3aBUCUMBIE, a B KAKOM o °
HE3aBUCHMBIE?

1) He BosBpaiuas P (kpacHblil 1 3e1€HDII)
2) Bosspamas P (;k€nTolit, :KENTHII)

3) He BozBpamas P (kpacHblil 1 CHHHIT)
4) Bosppamas P (3en€nblii 1 KpacHBbI)

5) He BozBpamas P (cunuii u 3enéuslii)
6) Bosppaiuas (KpacHbII, KpacHbII)

3 > OZHOBpPEMEHHO HAUMHAIOT KPYTUTH JBA KO-
neca (optynsl. Haiiaute BepOsSTHOCTB, UTO
cTpenka 00enx KoIEC OCTAaHOBUTCS HA He-
YETHBIX YUCTAX.

208



3aBUCHMBIEC U HE3ABUCUMBIE COOBITHS

105

. Ha cTone nuuom BHM3 pa3nokeHbl KapThl, HA

, [lpu po3bIrphiiIe TPHU30B CHauana MOMbITKa Tprsst e
Obuta npenocrasnena @unan. Haiinute Bepo-
buner B kuno 4
ATHOCTb TOTO, YTO OHA BRIMTPAET OMIET B KMHO.
Mocne wero momeITka Gbuta mMpeocTapmena | CHOPTHBHAR 8
Vnbkep. Kakoa BeposTHOCTD, uto 1 ®ugan u N pybarika
KaJTb HBI
VYnbekp BBIUTPAIOT OUIETHI B KUHO? Y3bl € 5
CD mucku

KOTOPBIX HAMMCaHbl CAEAYIONIUME 4YHCHa.
Crnavana Oepércs omHa KapTa, 3aTeM ApYras. 21134
Haiinnte BepoATHOCTH TOTO, UTO : @) Ha 00enx

KapTax 4éTHbie yKcia; 0) Ha OMHOW W3 KapT
ymcno Oonplre 6, a Ha APYroi — MeHbIie 6. 6|78

. B TaQmuue npencraBneHs! pe3ynbTarhl, KOTOpPbIE Mo~
o BykBel Yacrora
JydeHs! py BpateHnu S0 pa3 pyneTky, Ha KOTOPOi Hamu- [l

canb! Oyksel A,B,C,D.E. A 8

a) Haiiure SxcnepumMeHTansHy 0 BEPOSITHOCT KyKIOTO CO- B 12
obrmust. 1) P(E); 2) P(A wu B); 3) P( He ocranoButcs va D)

4) P(tmacuas); 5) P( e octanoButes Ha A wm Ha C); C 10
0)UeMy paBHa TEOPETHUECKAst BEPOSITHOCTH TOTO, UTO CTPETIKA D 9

ocranouTcs Ha Oykse E? CpaBHHTE TEOPETHUECKYIO BEPO-

SITHOCTD C YKCIIEPUMEHTATBHOI. g -

Jleiina, Tonens, Ynabkep u [ToHail XOTAT onpeaenuTs, KTO U3 HUX 3aiMETCS
yOOpKOii KHHUT Ha TOJKE, TPH MOMOIIK OpocaHus 3apbl.yY KOTO BBIMAJET
OonbllIee KOTMYECTBO OYKOB, TOT M OyzaeT 3anumatbes yoopkoit. Ecmu mpn
3TOM Ha 3ape BBINAJeT PABHOE KOJIMYECTBO OUKOB, TO YOOPKOI1 3aiiMyTCs BMe-
cre. ['onens, Ynokep u [onait HaGpanu cooTBeTCTBEHHO 5, 3 U 4 ouka.
1) KakoBa BepOsSITHOCTb, UTO MONKY: a) Oyner yOupats Jleiina; b) ne Oyzer
youpats Jleitna? 2)KakoBa BeposSTHOCTB, 4TO MONKY OyayT youpars Jleiina u
I'onens BMecTe?

%, Yunurenb JODKEH CIydaiHbIM 00pa3oM pa3aenuTh JeTel Ha TPYIIbl H BbI-

Oparb nuaepa kaxaoi rpynmnsl. Llanc Jleinsl, 4To OHA CTAHET TUAEPOM B
CBOEI1 TpyIIe paBeH 15 BeposTHOCTB, YTO TUAEPOM TPYIIITBI OKAXKETCS U
Jleiina u e€ OGnuskas nogpyra paBHa 165"

1) Haiigute BepOsSTHOCTD, YTO AUAECPOM OKaxxeTcs noapyra Jleins:?

2) CKonbKO YUEHHKOB B KJacce, rae yuurces Jleina?

- Ha ognoii croske u3 200 aBromoOuneii kaxxasie 120 MMeI0T HEUCIPAaBHOCTD

CBETOBOI1 CHCTEMBI, a Ha apyroi u3 150 aBromobuneit kaxapie 80 UMEIOT He-
HCIPABHOCTh MOTOpa. M3 Kaxa0l CTOSHKN BHIOMPAIOTCS IO OAHOMY aBTO-
MoOubi0. HaliauTe BEepOATHOCTB, YTO M3 JABYX BBIOPAHHBIX CITydYaiiHBIM
obpa3om aBromMoOmIel onuH OyaeT UMeTh HEHMCIPAaBHOCTH CBETOBOM CH-

CTEMBI, a IPYTOil - MOTOpA.
3agaHue OTKPBLITOro THna. B memke 9 mapos pasHoro usera. M3 memka

ciy4daiino OepyT moapsia asa wmapa (6e3 Boszspara). [Ipumymaiite Takoe co-
ObITHE B 3a1a4ye, YTOOBI €ro BEPOsITHOCTD ObLIA paBHA % .
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O0o0maomume 3a1aHus

Haiinnre KOmMMuecTBO BCeEX

g, o i e

Opatb mo Tabmuue, eciou

Habop Oyaer coCToATh U3 Of1- Cyn 13 KypHIR Kotrersr Ksa
HOTO KHAKOTO Omoma, of- JKapenast perba

Cyn u3 msca [TaxnaBa
HOTO OCHOBHOTO Omiona u Jonma

OZIHOTO JecepTa.
B Tabnuue npeacrasnena nHGoOpMaLHs O KHUTax B LIKOJIBHOM Oubnuoreke.
Haiinqure BepOSTHOCTD CIEAYIOMIUX COOBITHIA

1) Ciyuaiinbiv 0Opa3om B3sTast KHUra OyaeT B TBEPJOM NEperi€Te, LIBETHAS

U C paccKasamu;
2) CryuaiineiM 00pa3oM B3sATast KHUTA YEPHO - Oemnast ¥ ¢ T033Uei;

3) CnyuaiiaeiM 00pa3om B3sTast KHUTA OyeT B MATKOM TMEPETUIETE.

IBeTHas [Uepuo-Genas)
Tép bt Pacckaser| 120 350
TeperIeT Mossus| 90 230
Msrkuit | |Pacckasbl| 450 500
neperi€T | [Too3us 220 280

TpeyronbHy0 MUIIEHb MOAETHIN HA KOHTPYIHTHBIE Tpe-
YTOJIBHUKH ¥ PAaCKPAaCcHIIM KaK IMOKa3aHo Ha pucyHke. Ctpe-
JIOK BBICTPENHII JBa pa3a M KXl pa3 Mmoman B LEb.
[lepeuncnure Bce BO3MOKHBIE BAPUAHTHI MO LIBETY TPEYTOJIb-
HUKOB, B KOTOPYIO TOTMaa myist B 1-oM U 2-0M BBICTpenax.
Haunure BeposTHOCTH: @) P (5k€NTHII, JKENTHIN);
b) P (x€nerit, kpacHslit); ¢) P (x€nTolil, 3enéHblii)
AmHap He 3HaeT OTBETAa HAa TPH BOIMPOCA B TECTE U BHIOMPAET MX CIIyYaiHBIM
obpasom. B kaxxaom Bonpoce ecth 4 BapuanTa 0TBeTOB. KakoBa BEpOSATHOCTD,
4TO AHaAp OTBETHII: @) BEPHO HA BCE TPH BOTIpOCa; b) HEBEPHO HA BCE TPH BO-
1poca; ¢) BEPHO HA OMH BOTPOC M HEBEPHO - HA J1Ba APYrHX; d) BEpHO HA qBa
BOTIPOCA U HEBEPHO HA - OUH?

JlaiiTe 1 BBl OTBETHI HA 3TH BOMPOCHI.

1) B xakoM rogy BriepBble OblIa MPOBO3MIAIIEHA HE3aBUCUMOCTD A3ep-

Oaiipkanckoil PecryOnukn?

a) 1928 b) 1905 ¢) 1918 d) 1920
2) Kakue noctsr He 3anuman @aranu Xan Xoiickuii?
a) MuHHCTp (puHancoB AJIP
b) munucTp nHocTpanusix gen AP
C) MMUHUCTP BHYTpeHHUX aen AJIP

d) menyrar rocymapcTBeHHOM aymMbl Poccun

3) Ko siBnsieTcst KoMno3uTopom pomanca «Crpana Mosi»?
a) Jlxxaxaurup JHxaxaurupos b) Acad 3eiinanis

¢) Hussu d) ®ukper AMupOB
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O0o0mamue 3aJaHus

5 1) Koneco ¢oprynsi 66110 npokpyueno 200 pa3s u pe3yabTaTbl MOTyIEeHHBIE
NpU 9TOM NpeAcTaBiaeHsl Ha Oaprpade. CpaBHHTE MO JAHHBIM Pe3yabTaTaM
TEOPETHUYECKYIO U SKCIEPUMEHTANILHYI0 BEPOATHOCTb TOTO, UTO KOIECO OCTa-

HOBHUJIIOCH:
60 1) Ha uudpe 5;

Nar—48—75— 5
40 — 2) na mudpe 2;
30 — —
20 -

10 ]
£ 1 2 3 4 5

MoskeTe 11 BBl IPH MOMOIIH TEOPETHUECKON MM 3KCIIEPUMEHTAIbHON BEPO-
ATHOCTH JaTh NPOTHO3 KOJMYECTBO PE3Y/IbTATOB, MPH KOTOPBIX CTPENKa OCTa-
HOBUTC Ha uudpe 3, ecan Oyger npousseaeno 20000 ncnsrranuii?

3) na mudpe donbe 3.

6  HaiinuTe KOMMYECTBO 31EMEHTOB MHOKECTB MO C/IEIYIONINM JAHHBIM.
a) Haiinure n (ANB), ectu n (A\B) =6, n (B\A)=7, n(AUB)=17.
b) Haitnure n (B\A), ecni n (A) =10, n (AnB) =3, n (AUB) = 18.

7 > Kakue mapbl uucesn NOKa3sIBaloT BEPOATHOCTh TOTO, YTO COOBITHE MPO-
M301LT0 ¥ HE MPON301no?
1

I
2) %u + 3) 08751 5 4) 0,6510,55

5 3
Dgns
8 »Ha pucynke npeacraBnena auarpamma pesyibTaToB
OMpoca CPeaH CITydaitHO BEIOPAHHBIX yYALMXCS IIKOIbI HA
BOMpoc « CKOMBKO (HUIIbMOB BBl CMOTPUTE 33 HEAETIO?»
a) CKOIbKO y4alMXcsl MIKOIIbI CMOTPAT B HeAemo | puabM,
ecmu Beero ux 1500 yenoBek?
b) Haiigute BepoSTHOCTD, YTO CpeaU BEIOPAHHBIX CITydaii-
HBIM 00pa3om 75 ydalumxcs ABOE CMOTPST TOJbKO OJUH
¢unem B Hememo, a octanbHbie 2 1 Oonee Gpunbma?

9 > Cuauana, He 3ambIBas B KOPOOKY, OfMH KapaH- - .
© pmaw BeITamun Acna, a nocae Hero Dmus. Haii- %
JMTE BEPOSTHOCT, UTO 00a KAPAHAAINA OKAKYTCS
CHMHETO 1IBETA.

10 > Cpennee apudpmernueckoe uncen pasuo 14. [lo6assre emé aBa uncna, Tak,
4TOOBI IPU 3TOM CpeaHee apu(METHUECKOE HE U3MEHUIIOCH.

11 > 3apruiara paGoTHHKOB 0AHOTO MarasuHa pasHa 250 mamn., 200 man., 240 maH.
u 2500 man. CkonbKO B CpeHEM COCTaBiseT 3apaboTHas riara pabOTHUKOB
MarasuHa? SIBnseTcs M HalIeHHBII BAMH PE3y/IbTaT BEPHBIM MPU OLEHKE 3ap-
IIaThl BCEX Pa0OTHUKOB?

211



O6o01mammue 3aJaHusi N0 pa3aejaam

o, Ha kpyrosoii amarpamme mNpeacTaBiA€HA pPa3sHULIA, MEXKAY

LIEHOI MO KOTOPOIi MOKYNaIH, U LEHOH M0 KOTOPOH MpOJaloT
cyMkH B maraszune. Kakyio nmpuObuib momydar OT NpoAaxu
OIHOM CYMKH, €CiiH €€ KymiH 1o ueHe 80 maHart.

> Pemnre METO0M BBIIEIIEHHS TIOIHOTO KBAJIpaTa.

1) x>+ 17x 200=13x 60 5) 2¢ 12x+14=0

2) 2+ 1.8x 0,4=0 6) 4x2+2lx x+11
)+ x 241l 7) 04x2+0,7x 03x 0,2
3 9 X x .3

8§ =— —+— 0
4) 22+1,2x 013=0 24 2 2

> CHauaja IpOCMOTPHUTE ypaBHEHHs. 3aTeM pasje/iuTe yPaBHEHUS Ha TPYIIIibl

0 CJEAYIOIUM METOAAM pPeleHHs: 1) pa3inoKeHust Ha MHOXKHUTENH; 2) BblJie-
JieHust noJiHoro kBazgpara. [loce yero pemure ypaBHEeHHS.

X2+ 12x+35=0 0,01x2 022x+0,9=0 x2 6x 15=0

4x2 36=0 4(x +8)2 = 144 32 2x=6 «x
22+ 9x+7=0 . 2 L 3x2+10x+3=0
9(x 3)=225 4 20 732 10x  55=100+2x2

> TypHCTBI BBILUTH U3 JIaTepsi ¥ TIPOIi/Is B HAIPABICHUHU § KM Ha CeBep, 9 KM Ha

BOCTOK, 4 KM CHOBa Ha CeBep, pa30uim HOBbI narepb. CKOIBKO KHIOMETPOB
COCTABIISIET KpaTHaiilliee PaCCTOSHUE MKy CTaphIM M HOBBIM j1arepem?

> Ha ypoke TeXHOIOTHH Ka)KIOMy YYEHHKY ObUI JaH TIIMHSHBIN map 00bEMoOM
300 cm* s M3roTOBICHUS NOACTABKHU uisl kapaHnaamei. [loncraska nomkna
uMmerh Gpopmy HuaMHApa, AuHOH 10 cM n BHyTpeHHUM paguycom 4 cm. Haii-
JUTE IMHUPUHY CTEHOK LIMIMHIPA, €CJIM U3ECTHO ,4To 1pu pabore Obuia uc-
H0JIb30BaHa BCS IVIMHA. YKa3zaHHUE: CHaualla HApUCYHTE B TETPAJHU PUCYHOK.
OO0bEM NIMHAHOTO 11apa paBeH pa3HOCTH 0OBEMOB JABYX LIMJIMHIPOB.

4cm o

: 4 cM - '/./
- X CM i ]
1 1

i i BUJ OO
| e

X CM : :
BHJI CBEPXY Hocpot
k\

X CM

> Ha depme 120 kopos nopomst A 1 180 kopos nopomst B. 1 mpoBepKH xkup-
HOCTH MOJOKa, epmep BbOpan 50 kopoB. CKOIBKO NPeaCTaBUTENCH KK 10H
NOPO/IBI JOMKEH BRIOpaTh hepmep, 4TOObI MOMyunTh HanOoIee MpaBUIIbHBII
pesynsrar?
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O0o0maronMe 3aaHuA

7 Jame: ZC=ZE 8 ) Mlano: AABC
AC=12 D 9 E BM mequana. g
DE0= 9,DB=6 S aapc= 48 cm?
Haiigure: AB 6 B Haiigure: S aasm
. A—# Vi —C
A 12 C
"9 Haiigure 3naueHne BhIpaKEHHS.

gy A4LST 83,9240 50 0120012 g 027032
43. 5350 34. 85 41 0,15 0,013 0,041+ 0,09

10 > 1) Haiinure 3Ha4YeHHE BBIPAKCHHS (b\ib_) aecm/l a b 2.
o a

. 2
2) HaiiguTte 3HAYCHUE BBIPAIKCHHS (a\]l?) a ecmm a 3 ub 9.

11 > Tpaneuus 3T0 YeTHIPEXyTrONbHUK, Y KOTOPOTO MapauIe/IbHbI TOIBKO BE TPO-
THUBOIIOJIOKHBIE CTOPOHBL. [1poBepsTe, SIBIAETCS M1 4eTHIPEXYTOIBHUK C BEp-
mmHamu B Toukax A(1;-3) B(2;7), C(3:9), D(5;5) Tpaneuueii?

12 > Onpeaenure, Kakue MpsMbIe TMPOXOASIIME YEPE3 ABE TOUKHU MapasUIeIbHbI, a
KaKHe MEePreHINKYIsPHbI?

a)Mpsmas 1.A( 1,9) uB( 6, 6) b)Ilpsmas 1.A(4, 3)uB( 8, 1)
Mpsmas 2. C( 7, 23)uD (0, 2) TMpsvas 2. C (5, 11) u D(8, 20)

¢)Mpsmas 1.A@3, 10)uB(2, 10) d) Ipamas 1.A(0,3) uB(0, 7)
Mpsmas 2. C( 6,8) uD(2,12) Hpsmas 2.C( 6, 4) nD(12, 4)

13", B Marasune, npu noKyIke OIMHAKOBBIX MPOLYKTOB, TPE/UIArATCs CIIE/IIOLIee:

2) Kynu oaun, nomyuu

1) Kynu aBa, 3annatu 3a oquH .
) Kyt a, s CKUIKY 25% Ha BTOpOit

3) Kynu 1Ba, nosry4u B 1o- 4) Ilpu nokymnke aByX, 3a
AApOK TPEeTHil Tpetnii 3ammaru 50%

Kakoe n3 naHHbBIX NpeANIOKeHUH AeaeT MOKYIKY Haudomuee 10poroi?
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O0o01Iaromue 3a1aHus

14)

17,

e

3

- Ut00BI y3HATH, Y KOTO U3 OAHO-

Jano: A ABC N 15 > 1ano: AABC B

EF || AC DEFH npsiMoyronbHuk

AF=FD DH =2-HF E

BD =2-DC AB=3cm

AC=10sm A C | BC=4cm AT p o C
Haiiaure: EF = ? Haiipure : EF =7

Il1aH AJasi pelleHHst: HAYepTUB [Lnan ans pelieHus: MPOBEIUTE BhI-
CPEHION JMHUIO TpeyroibHika, | COTY M3 BEPIIMHEI MPSMOTO YIia U HC-
HCTIOMB3yiiTe M0106He Tpeyronphu- | NOIB3YiTe noao0ue TpeyroabHUKOB.
KOB.

Toukn A u B Haxoasarcs Ha 4ucioBoil ocu. Yucno A Haubonbiuee nemoe
YHCIO MEHBIIIE YHCIa \/205, ynciio B — HauMeHbIiee 1enoe ynucino 0onbiie
V45. Haiiaure paccTosiHie Mexay Toukamu A u B.

Ecte | Her co- | Beero
KJIACCHMKOB €CTh KOIIKa U cobaka, cobaxa | Gaku
Jlana nposena onpoc cpeau 10 yue- |[Ects komxka [] (] (]
HUKOB. B pe3ynbrare oHa BbI- T ] (]
sicama, 4to 40% MMEIOT KOIeK, Her komrku
30% cobak, a 10% UMEIOT U KOWIKY, Bcero [] [] ]

u cobaky. Ha ocHOBe 5THX qaHHBIX
3aMOTHUTE CIEAYIONIYIO TaOIHILy.

/ IlO KaXXHUTE PABECHCTBO.

V10 + V24 +V20 + V60 = V2 + V3 + 5

Ha pucynke pasmep neranu pasen 18 cm. Haiinute nelicTBuTenbHbIe pas-
MEpBI JeTau, €ClIM Ha pUCYHKe yka3zaH maciurtad 1:25.

Jano: ABCD npsiMoyromsHuK 21 > Aano: MNPR I[lapamrenorpamm

DK ©ouccekrpuca (£D) ouccextpuca RL (£R)
AD=6cm MR =9 cm, RP=4 cm
S apck = 8 cm? S aLer = 6 cM2
Haiigure: Sascp Haiigure: Swmner
8 om? 6 cm2
4 cMm
A 6 c™m ; D M 9cmMm
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O0o0maromme 3aaHUsA

22>

23

24

25>
a) 3 _ X b) X +)c+1 1

26 )

27

28 >

29)

B memke 18 xénthix u 8 kpacHbIX mapos. M3 memka cnydaitHbIM 00pazoM
BBITACKMBACTCS OIMH IIAp U HE BO3Bpamaercs odparno. Ilocne 3toro BeI-
TackuBaeTcs emé oauu map. Haiigure BeposaTHOCTD, uTo 00a mapa oka-
JKYTCSI: @) )KENTOT0 1BeTa; b) KpacHOTro LBeTA.

Haueptute 4 BO3MOXKHBIX BApHAHTa BUJA CBEPXY (UTypbl Ha pucyHke. s
NpUMepa OIMH U3 PUCYHKOB IPEACTaBIeH Hike. DUrypa COCTOUT U3 MAJICHb-
KX KyOOB, 00BEM KakJ0r0 U3 KOoTOphIX | KyO.ex. a) 3a-
MUIINTE HAUMEHBIINI 1 HanOonbimii 00BEM (PUTypHI B
Buje KyOnueckux eauuui. b) 3anumnte Hanbonbiuee n
HaMMEHbIIEE 3HAUYCHHE TUTOLIAIU MTOTHOH MOBEPXHOCTH.

Buo ceepxy 1

» ['tonapa ans 80 yyaCTHMKOB HOBOTOJHETO MPEACTABICHUS AODKHA KYMUTh

(burypku 3Bepsi, KOTOPBIi ABISICS TAIUCMAaHOM rofaa. Bee ¢urypku ymako-
BaHbI B KOpoOKH 1o 18 mTyk B kaxaoil. O003HaYBTE KOMHYECTBO KOPOOOK,
KOTOpbIE JO/DKHA KynuTh [fonapa uepes n 1 COCTaBbTe COOTBETCTBYIOIEE He-
PaBEHCTBO.

Pemmre ypaBnenue.

5
. P C + -
x+1 X 22 ) £ +x+] x2+x+1

x+5 x?

Kaxoe n3 JaHHbBIX BBIPAXKEHUH SBISIETCS MHOTOWICHOM?

\Jle3x1x23xl\/;3
x 1 x? 5 X2 5 5

> Tlo maHHBIM MPEIOCTABICHHBIM MHTEPHET MPOBANACPOM 32 TOJ TPU TOMOIIH

e-mail —a Op110 mocnano 1,2- 108 nmucem. D10 B 100 pa3 Gonbire kommuecTsa
MUCeM NepeJaHHbIX mo e-mail 5 net nazaa. Ckoabko muceM ObUIO TepeaaHo
O ANEKTPOHHOM mouTe 5 neT Haszan? CKOnbKo muceM OyaeT mepeaaHo yepes
2 roza, ecinu yBenuueHue OyeT NpoAonKaThCs ¢ TOH e HHTEHCUBHOCTBIO?

BuyTpr paBHOCTOPOHHETO TPEYroabHHKA B3sTA
TOUKA, TAK, YTO PACCTOSHHE OT HEE 10 KaXI0H U3
CTOPOH paBHO 5 M, 6 M u 7m. Haiigure nnomags
TPEyTOIbHHKA.

Cpenu cnenyronmx Yucest HallauTe HAUMEHbIIIee YHCIIO.
2)0,02- 104  )02-10°  ¢)2,0-102 d)20,0- 102 €)0,002- 105
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31)

32)

30>

Jlnuna GeroBoii fopoxku, umeromuii popmy kpyra, pasaa 2000 m. Ecnu
J1Ba CTIOPTCMEHA HAYHYT JABUTaThCs OAHOBPEMEHHO U3 OAHOM TOYKH B OJHOM
HAIpPAaBICHUH, TO OHU OYAYT BCTpEYaThCs uepes Kaxapie 20 MUHYT, a €ClTU B
NPOTUBOTIONOKHOM HAMpaBIeHUH, TO Yepe3 Kaxabie 6 MuHyT. KakoBa cko-
POCTb KaXAOTO CIOPTCMEHA 32 OAHY MUHYTY ?

WV

Brons Gerosoit gopoxku yepes kaxasie 20 METPOB MOCTABICHBI METKH. 3a
CKONTBKO MUHYT JOOEKHT CHOPTCMEH OT HA4yana AUCTAHLMH 10 6-0if METKH,
ecan ot 1-0if MeTkH 10 4-0i1 cnopreMen goderaer 3a 9 cekyna?

Joxamun 3anonHun 6acceiiH Bo asope Bonoil. [lo cneayiommm JaHHBIM Omnpe-
JEeNUTE KAKOH U3 TPa(huKOB BEIPAXKAET 3aBUCUMOCTD MEKYy 00BEMOM 3amo-
HSIEMOI1 BOJBI U BPEMEHEM 3arOIHEHUS.

- CHa4aja 3a Kax bl MPOMEXYTOK BPEMEHH 3aMOIHSIICA OANHAKOBBINH 00bEM;
- Ha HEKOTOPOE BpeMsi KpaH ObLIT 3aKpbIT;

- KpaH OTKPBUIH, HO KOJTMUYECTBO MMOCTYNAIOMIEH JKHIKOCTH YMEHBIIUIOCH;

- KpaH CHOBA 3aKpPbLIH;

- KpaH OTKPBLIH, ¥ BOJA MOCTYMAET C TOM K€ MHTEHCHBHOCTBIO, UTO U B 1Ep-
BBII TIPOMEXKYTOK.

<
& & & &
E & S S
Bpems Bpems Bpems Bpems

» a) Macca xupada npubmmsurtensuo 10° xr, macca romy6oii akymnsl 2- 105 kr.

Bo ckombko pas akyna mokenee xupada?

b) Macca ocst npubmmuTensHo 3- 10 4 kr, macca cnona 6,5- 10° k. Bo ckonbko
pa3 oca jierde cioHa?

¢) Macca mypaBbs npubmisutensho 3-10 ¢ kr. My-
paBeil MmoxkeT mogHuMarh rpy3 B 20 pa3 Oomnbure
CBOETO Beca. 3anHILINTe MAacCy rpy3a B CTAaHJAPTHOH

dhopme.

Bo cronbKo pa3 00béM Kyba ¢ pebpom V12 Menbie 06béma Kkyba ¢ pedpom V3?

BoruncnuTe 3naueHne BoipakeHus (x7)- (2x¥)- (3y%), ecmux=2ny= 2.
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40>

41>

42)

. IlepumeTp ManeHbKOro KBagparta 72 ¢M, TUIOMIA b 3 TPUXOBAH-

» Haligute nmuny otpeska EF na

©, HaiiuTe yron x mo JaHHOM Ha PHCYHKE.

=2,

HO# yacTn 252 cm?. Haiigute mepumeTp G0mbioro Kkaapara.

/////I/Il Z

[TocTpoiite TPeyrolbHUK CHMMETpHY- Ll
HbI TpeyronsHiKy ABC oTHOCHTEIIBHO 1
TOUKM M M 3anunimuTe KOOpAUHATHL Bep- W‘ {
ILIHH [TOJIy YEHHOT'O TPEyrOJIbHUKA.

1) U3 smmuka ciyyaiineiM o0pazoM BeITackuBaercs wap. Haiigure Bepo-
ATHOCTb, 4TO 3TOT WIAp: a) 3e1EHOTO LBETa; b) KPAaCHOTO LBETA;

C) 3eNEHOTO WM KPACHOTO LIBETA.

2) U3 supka ciryyaifneiM 00pa3oM BBITACKMBAIOT JIBA ILIapa. -
HaiinuTe BEepOSTHOCTD, UTO 3TH LIAPHI: @
d) oba kpacHoro 1BeTa; €) pa3sHoro LBeTa

PHUCYHKE.

Penmte HCPaBCHCTBA.

a)(1 V2)x 2)<2 8 b) |2Hx 3||<5

N
3 B
[To maHHBIM Ha PUCYHKE HalAUTE NIEPH- N e 5x

METPBI U IUIOIIaAHu TPEYTOJIbHUKOB.

A K M
20 pabounx codmupaet 480 kr kiryOHHKH 3a 8 gacoB. Ckoabko pabounx

C TOM K€ TPOM3BOAMTEILHOCTH TPYyJa MOHAL0OUTCs, YTOOBI cOOpaTh
360 xr x1yOHMKH 3a 5 yacoB?
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IlpoBepsbre cedst

a+18 _a+13
ud= 3

Kakoe Bricka3biBanue BepHo ecnu, 13 <a <18, ¢=

a) 3HaueHue d OONbllle 3HAYSHHS C.

b) 3Hauenue ¢ Oomnblie 3HAYECHUS d.

C) 3HA4YEHUS ¢ U d PaBHBI.

d) mo manHOI MHGPOPMALIUN HEBO3MOKHO CPAaBHHTb.

), Uemy paBHO 3HaYE€HHE BBIPAKEHHS X* eciu, X = 32 7
a) 3?2 b) 318 c) 38 d) 3°
»Kakoe BBICKa3bIBAHUE BEPHO IS 1x + \]_}TI/I 2. \x+ 2\/x_y +ynpux>0wu
y>07?
a) 3HaYeHHE BhIpaXeHus: | MeHbIIe; b) 3HaueHue BHIpaXKEHUS 2 MEHbILIE
C) 3HaYEHUS BHIPAXKEHUI PABHBI; d) HEBO3MOKHO CPAaBHHUTH
Kakoe BbIpakeHHE MOKa3bIBACT ILIOMIAIb KPYTa, JJIMHA OKPYKHOCTH KOTOPOTO
paBHa [?

_r b) P a L
2) 47 ) 47 ©) 271 ) 2n
» KaICOC BBIPAXKCHUE COOTBETCTBYET OTHOILLICHHIO L\!b_ , IpH a—b =Va
X
a
a) \2ab b) \/; )b d) Vab

., ®apax u Mnbrap npuHuMaloT yyactue B COpeBHOBaHHH 110 Oery. Papax npo-

Oexxana ——mucranuun 3a 30 munyt. Unsrap Ha-3-4acTu AMCTaHLMH NOTpa-

TII BPEMA PABHOE —— HaCTH BPEMEHH, 32 KOTOPOE ®apax npobexana
guctanuuu. Kakoe BbICKa3bIBaHHE BEPHO?

a) @apax Oexut ObicTpee  b) Unbrap 6exut ObicTpee
C) X CKOPOCTH PaBHBI d) Unerap npoberaet aucranuumio 3a 30 MUHYT

ABToMOOWITH TIpomén myTh 15 kM 3a 11 Munyt. Kakoe HepaBeHCTBO BhIpa-
XKAET CPEAHIOI0 CKOPOCTh aBTOMOOHII 32 yac (x km/4)?
a) 50=x<60 b)60<x<70 ¢)80=x<90 d)90=<x<100

. CnyuaiineivM 00pa3oM BBIOMPAIOTCS ABA MPOCTBIX OAHO3HAYHBIX yncna. Haii-
JUTE BEPOATHOCTD, YTO CYMMa THUX YUCEN TAKXKE SBISETCS MPOCTHIM YUC-

nom? | 5
a)0 b) 3 c) 6 d)1
- Kakoe yrBepxaenue 3\7@0, €CIIH 10 PUCYHKY CPABHUTH JJIMHY COOTBET-
crytomryio AC gmcna V10? °B

a) suauenne ammusl AC Gombure V10

b) 3nauenue munst AC mensure V10. 245°
¢) 3uauenne ymusr AC pasuo V10 A D C

d) HEBO3MOKHO CPaBHHUTD
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IIpoBepsbTe cedst

10

12

Ha kaxoii 4ucinoBoii 0CH pacronokeHue YUCeN MOKa3aHo BEpHO?

—

3
—t b) 10
0,5 06 07 C 03

» Kakoe BbICKa3bIBAHHE BEPHO JJIs1 CyMMBI BCEX LIETBIX YHCENT PACTIONOKEHHBIX
MEXKIY YHCIIaMH V17 1 V97?2
a) MOJKHO TIPECTABUTH B BUJE MPOU3BEIEHUS JBYX TPOCTHIX YHCE.
b) SABNSIETCS YNCIIOM HA €AMHHIL MEHbBILE MOJIHOTO KBAApaTa YUCIIA.

C) MOXHO MPEACTABUTh B BUJE MPOU3BEACHHS ABYX YNCEN, OAUH U3 MHOXKH-
Teneit KoTopeIX paer V169 .
d) 6onbire 8.

Kaxoii u3 pucyHKOB ¢ JHarpaMMOi pacceMBaHMs 00Ie€ TOYHO COOTBETCTBYET
nnd)(ipmaunn KOTOPYIO MOYKHO MPEJCTaBUTh B BUAE Tpaduka QyHKIHH

13

14,

15

16)

- Meauana psga uucen 6, x, 10, 2, 7, 13 u 15 pasna 10. Kakue 3nauenus

MOXET NPUHHUMATh x?

a)9 b) 11 )13 d) 16

CTOpOHBI MPSMOYTOILHOTO TPEyronbHUKa paBHbl V8 u V10. Uemy paBHO
HauOOJIbIIIee 3HAYCHUE TPEThEH CTOPOHBI TPEYTOIbHUKA?

a)3\V2 b)2V3 V2 A3 B
. 3
Haiigure cosZA, ecnu tg£C =T .
a) 0,8 b) 0,6 ¢) 0,5 d)0,2 A C
F
B memxe naxogutces 1096 mapos. Ecny BeposTHOCTH TOTO, UTO Citydaii-
HBIM 00pa30M BBIHYTBIH U3 MEIIKA 1Iap KPACHOTO LIBETA PABEH — , TO
CKOJIbKO IIAPOB B MEIIKE HE KPAaCHOTO 1BeTa?
a) 352 b) 411 c) 685 d) 524
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OT1BeThI

Paznen I
crp 8. Ned a) 0; b) 3; ¢)1; d) —0,5. Ne5 a) 2; b) 0; ¢)1: d)-2. Ne7 a) 0; c)15
NelO t=

5 a)4uaca; b) 4,5 yaca. NOIIIZT. Nel2 2757755 n+9

4 + 3
crp 9-13. N°10)14x d) 4x —12. Ne6 c) —“No7a) al) — g;d) x+’§y.
Ne§ d)T :e) —2 . Ne9 a) 10; b) 1. Nel3 a)"+2 1) 22 Nol4 b)x-2.

1 _
NQIS.b)ST,c)l— Nel6. a) 4x—12; b) 9a+18' c)ﬁ Nel7. ¢) -7 Nel8. a)%;
BEEE X )23 BT Ne19a) 23 0) 2 Mg ) 5w 42:5) 17

T ek
x#+4 Ne22 ¢) 84 Ne23 c)a+a Ne2da)_ 2 :b)¥=4;¢) X2 . d)—3_ No27 4x+10.
12a%b xt10° )45 o | 2xt5

N°28a) : b) 78,5%. N029a)— 0)2— Ne31 3) 1 =R ”2

ch1416 Nel c)2x Ne2 b) A N93b‘ 8 . NeS c)yz N06c)— 2 Ne7 012
+5

14y )
X+5x+6 e a+2 x+3 . 2
f) 6 Nog ) L2, 1y 30 NlOa)lO b)- 1.5. Nell b) 2= N_12a)3 +6,b)—_5
_ 4
Nel4. x+2 Ne15. 2L Nol6. a)%xig w15 x# 5. Nol7 a) Gonee priroen. Nol§.

(1)

cTp 17-22. Nel ¢) 2. Ne2 a) _621 ; b)% . Ne3 b) 5—-b. ) a—3.Ned a) 100 b) —10. Ne5 b) a—4.

(a+Db) ) 2ab
a > 7 ath’

Ne9 ) 96; b) 24, Nel1 b). Nel3 ©)

Ne7 ) Ne§ b) a%—fl

X . X X
6x+6 D]S(x—Z) +5) C) 2b+b2 Nel5 b)2
) Nel6 )L 0) 2 Nel7a) 0,55b) 0.8, Ne18 b) L o) 1 )~ e ) L

y2 4"
o a +2 o 40 o )

Ne20 e) ;) iy N_24. 2) ) Ne27 a) x+2 ;b)4x.

Ne28 a) 15 b)l 5. Ne29. a) §; b) 5. N033 1) =5,1m?; 2) 8 peiicos.

crp 23-24. Nel. a) b+c; b)_ f)— Ne2. ¢) 2p; d) y+1. Ne3d) a+b.NeS b)_ c)_

N14a)5(

=)
Ne6 b)x+1 N7 o) 3 3 P Ne9 ) x; b) 152’“;55 . NelO y=ﬂ.N911 b) At u Pamus.
¢Tp 25-26. Net. f)—1- g) 32; h) N8 ©) a(b-1)". Ne9 ©) 75 5 d) 9. NolOa)—
bra X 0 e 126 _@
b)—.N_llf)4. Nel3 c)2, d)3.N_l4c)8.N_15 0 122 xe18a 2) 243 d) 13,

ZbZ(b )
Nel9 ¢ )—3—
cTp 27- 2§C Ne2.b) 2,87-10%; ¢) 6,3:10°. Ne6 ¢) 6,12-108. Ne7 780 xr.
Ne8. 13-tu 3HauHOe. Nol12 3ne1<rp0H Nel5. 4,94-105, Nel6. b) 1,35-102,
cTp 30-31. Ne3. a) 32; c)Z Ne9 1,25m NelO a) y="—"F%— 200 .Nell1 1) 2 paborruka; 2) 12 yacos.

Nel2. 1) a) 1000 man. b) 500 man; 2) a) 25 cemeit. Nel3. a) 12 gueii;b) neBepHo. Nel5. b—%

c1p 32-33. Nel. b) d—1, ded; ©) ab, a-bNe 1 S +-5 . a) 5 wacom; b) 7 wacos.,

No5. x+ 2. Ne7 5. Ne8. 5, B 3amanuu ycnosue b = 0,5 nuriHee. N09 a) 2 )2(d—2) c) = x1

. A-3) a3 5'
NglOb)ajr N011a)k ¢) 74 Nel2 )44"?1,13) — . Nel3a=1,b=1. Nel5 ¢)
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OT1BeThI

Nel6 b) x8; C)L2 Nel7 a) k”];_z Nel8. 3 mimm 4. Nel9 a) k=2, b=-3.
—

cTp 34-36. Ned. 100°, 95°, 75°, 90° va 80°, 85°, 105°, 90°. Ne6. 75°, 125°, 55°,

105° va 105°, 55°, 125°, 75°. Ne9. 1) 120°; 2) 99°. Ne10. 1) 103°; 2) 100°; 3) 76°.

crp 37-39. Ne9. 1) 7em u Scm. 2) 9; 24; 9; 24 (em). Nell. 70° m 110°. Nel12. 70° u

110°. Nel15.1)8 2)16 3)15

crp 40. Nel. 1) 6° vo 14°. Ne2. 1) 25.

crp 42-43. Ned. 1) 30°; 4) 12.

cTp 44. Ne2. 2) 60°, 120°, 120°, 60°.

cTp 45. Nel. 2 cm, 3 cM, 4 cm. Ne2. 10 cm, 15 cm, 15 cm. Ne3 b) 40.

cTp 46-47. Ne2.a)5. Ne3. 4 cm 1 6 cm. Ne4 R=6 cm. Ne5 x=7; y=10. Ne6. 6 10.Ne7. 4 cm. Nel1. 32 cm.
cTp 48. Ne2. a) B(4;3). Ned. O(3;2). Ne5 M(-1;2), D(—4;-2).

cTp 49-50. Ne3. 6¢cm 1 8 cm. Ne6. ¢) 15 cm. Ne® 2) 40 cm, 3) 64 cm. Ne9. 7 cm Nel2. a) 7,5
CM.

Pazgea 11
cTp 54. Ne2. 8 cm. Ne6 a) 13;b) 17; ¢) 4. Ne7 b) 6; ¢) 0,8 d) 0,4. Ne9 ¢) x=25; d) amt ipu-
kakux 3HaueHHAX. NelO b) 16; d) 12. Nel3 c) x=+4; d) x=i\/§N914 2) x=%7; 4) Fi\[%.
Nel5. a=16 cm; b=1,5 km; r=25m. Nel6. 6 cm.
cTp 57. Ne9 =16,7 cm
cTp 58. Ne6 a) ANB={1;2;3;4}
crp 59. Nel a) r ﬁ/% . b) dﬂ/i?. Ne§ a) 1,4<\2 <3 < 1,8 <15.
cTp 61. Ne2 =2 cek. NeS = 19,6 m/cek. Ne7 a)=178,5 km.
crp 62-63. Nel b) 1,2; d) 0,3. Ne2 ¢) 2%; d) 2%. Ne3 ¢)5 % Ned d) 0,4. Ne6 ¢) 18; d)6

€)2,6. Ne7 b) 120. Ne§ ¢) 21; d) 42. Ne9 ¢) 5; d) 5. Nell c) ﬁ; d)VV_E.Nm b) 210;
a

d) 0,07. Nel5 b) 97_6; c)%. Nel6 24 cm? Nel7 24 ky6.en.

crp 64. N3 a)27; ¢)135. Ned ¢)3,75. Ne5 b)-5x; ¢) 4c; dy—a. Ne6 a)7x%; b) — 6x°. Ne8 a)4; b)3. Ne9 b)2.
crp 65. Nel eV 6; f)—6y3. Ne2 a) 5xp~2x; b) —3x1%\2. Ne3  b) —~/48. f) -~/ 2.

Ned b) —/3¢?; ¢)\2x; d) —\—2x. N7 a) TIOJIOKHUTIBHBIN; C 0Tp1/1uaTem:HHﬁ

crp 66-67. Nel ¢) 0; ) —0,8v13. Ne2 b) 3; d) 11. Ne3 a) —/3; d)12+/3a. Ned a) 4\2x + 3\y;
b)6V3 + 6\3x. Ne5 d) 12; Ne6 d) 2076 ; ) =512, Ne§ b) 30v2, 108. Ne9 ¢) 60+/2; d) 42 2.
Nel0 a) 11;b) 8;¢) 6. Nell a) (x—3)(x+/3); d) 2—/a)(2+ a). Ne12 a)x—+/2; ¢) a.

c1p 68. Nel. 3) 32 —1; 5) &7—1 Ne2. bt c. Ned a<b. Ned. 4. Ne7. + NoS ) af% .

crp 69-70. Ne3 a) 3. Ne8 %Mz. Ne9. ~8,9 m/cek. Nel1 a) -17;b) 4. Nel2 = 30,6 m/cex.

Nel3N 2 .m0 Neld a) 2,5. Nel5. 5ab. Nel7 ¢) 2; d) 24/3. Nel8.8 50 pas. Nel19 a) ¢; b) 5c¢ .
Ne20 a) —1; b) 5. Ne21. #g .

ctp 73. Ne34/51 wmm \149.

crp 74-78.Nel. 2\ 3. Ne2. 26 cM® Ne3. 6,5. Ne4 2) ne B dhopme kBaapara. Ne5 a) 17; ¢) 17;
d) 242 . Ne6 ¢) 20 m . Ne7 MosKeT GbITb. Ne&y6; 8; 10. Nel0 1) 18+6 3 2) k=15 cm; P=70 cm.
Nel6 a) =16, g=162; d) 6; f) p=8 m=10. Nel7 1) h=2,5+/3 =4,3 (cM)

ﬁgég 12)) gl())ﬂMoyronLHLIﬁ TPEYTONBHUK; 3)ocTpoyronbhblii Tpeyronsuuk. Ne21 1) 6; 3) 12; 4) 50.
No25.~2,2 m. Ne27. 131, 25 cex . Ne28 130 km. No29 Ha Ka)JIOM CIEAYIOIIEM MIary KaTeT

CTAHOBUTCA B \/5 pa3a MCHBIIIC KaTeTa HpﬂMOyFOHBHOFO TpeyFOJIBHI/IKa.
crp 79. Ne2 1) y=15 CE=5V3.Ne3 2)x= 6V 2; 3)y=12, x=12V3. Ned R=10 cm.
Ne6 h= % No7 16,9 cv. Ne8. 88 mn. Nel0. 40 o,
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Paznen 111
cTp 81-83. Ne5. 3)£5,7)0; _é Neb6 a) +\2 ,b) £15, 1) =2; 0. Ne8 2) 50M 3) R=4 cMm

Ne9. b)+ d)+ 1. Nel0. 6 om. Nel3. 2) a= RV

cTp 84-88. No8 2) —12; 3. Ne9 2) (a+6)(b+6). Nel0. 3 em. Nell. 1 m. Neld 1) —1;
5)—1; 27 8)_1 ;=3 No16. 400Mx900m. Ne17. 05MN018 80 cm. Ne20. 1 cm

Ne21. 8ch'h = 2'M 40 o, 6ch’h = 1 M 80 oM. Ne25. 2—7, —2; 3)1,— 1
cTp 89-90. Ne2. h) 2; 18, j)—3; 4. Ned )-2; 8, ) 0,5; 1. Ne5. 5%.
c1p 94-96. Ne2. d) 1; 3,5. Ne3 a) 3; 5, b) — 4; —10. Ne5. 51 6, ) 7nz Ne8. 1) 7 vo 12,

2)—1 mmm 5. Ne9. 9 cm. Nel2. 6 m x 7 M. Nel5. a)l_g; 3,¢0) —;; 3,e)—4; -6 —§N917. a)—5;—1,

f) 6;-2. Ne19. 50 kumr. Ne23. 7. Ne24. a) 6 cmx5cmxdem, b) 148cm2Ne25. b =10m, a=30 M, c=10 m
cTp 97-99. Ne3. 1) xo=—5, p==2; 3) b=—12, x>=2; 4) q=35. Ne4 a) —-0,6; b) 19; ¢) —3.8.

Ne8. 1) 52;2)2,5. Nell. m=3. Nel12. n=15. Nel3.a) n=+6. Nel4. 1) a) n=2; b)n=—4 ,2) n=5,75.
cTp 100. Nel. 1) —11;4,3)-2; —1;2; 3. 6) £1; £2. No2 b) 9. Ne3 a) £1; +2, b) £1. Ne§. 72 m.
ctp 101, 102. Nel. 32 cm. Ne3. 13 cm. Ne4. 10 genmoBek. No5. 24 km/9 u 32 km/9. Ne6.10 M.
No7. 15 xm/a u 20 km/g. Ne8. 9 M x 12m. Nell. 20 %

crp 103, 104. No5.~30cm?. Ne7. 26 psitoB. Ne9. m = 2—1 Nell = 2,4cek. Nel2. 6M*8M.
Nel4. = 14,8 m/cex.

crp 105, 106. Ne3. 2)144. Ned. croponbil2 cm u 8 cm, mepumetp 40 cm. Ne6. 288 cm?.
Nel0. P=6x + 10. Ne12. 560. Nel4. a) 6; 4.

cTp 107-109. Ne2. = 8,7cm. No5. Saasc :Saper=1:4. Ne6. a) 225\3 w2, b) 25V3m2, ¢) 100V3m2

Ne7.180 cm? 2) 30 em?3) 210 cm?. Ne8. a) 336 cm? b) 60 cm?. Ne9. 6 cm, 9,6 cm.
2
Ne10.S= 48cm*hi= 6¢m; ho=hs=4.8 cm. Nell. 2) S= ”T3. Nel2. a) 28 M2 Nel6. 26.

cTp 110-112. Ne3 P= 24+8\2, S=48. Ne5. 100 cm2. Ne9. 2) 30 mueit, 3) = 8,57 %. NelO.

1) 32 xB.en. 2) 8 kB.ex. Nell. b) 35 qm?. Nel2.2) 16; 85. Nel3. 36 cm?.

crp 113-114. N2 1)24 cm?, 2)468 cm?. Ne3. 1)336 cm?. Ne41) 168 Ne5 60 cm?. Ne7. 1)30cm?,
2)384cm?

crp 115-116. Ne6 32 cm2 Ne7. 9,5. Ne8 1) 54 em? 2) 30cm2 Nel3.2) 51 12 em Nel4. V13 em

Nel5. 27 xB.ex. Pazaen IV

2
cTp 119. Nel.b) -8; 0,¢) 3, ) 1. Ne2 b) —1; 4, d) &. Ned. a) ;¢)5 . Ne5.b) 5.
cTp 120. Nel. 28 urp. Ne2. 4 urper . Ne3. 1. Ned.6 l:—)KCTpaKT No5.5 kr. Ne6. 1,5 .
Ne7.1) 16 cm, 30 cm; 2) 15 cm; 3) 34 om. Ne8. 3,5 cm. Ne9. 4m x 6M. Nel0. 26 cm

ctp 121. No2. 10 mueit 15 nueit. Ne3. 6uacos, 12 wacos. Ne7. 3 gaca, 6 yacos.
crp 122. Nel. 25 gacos. Ne2. 70 km/a. Ne3. 10 km/4,12 km/4a. Ned. 3 km/4.

Ne5 1) 16 km/4, 2) 6 yacoB 24 MuH.

cTp 123, 124. Nel. a) 3, c) xopHeit HeT. No2. 10+0.5n 100 MuH. Ne4. 6 yacos,
Ne9. t= %6 Nel0. 1) xopneii Her, 2) KOpHeI/I HET. N011 6n+m
Nel2. 1)— )mpur=12cm.  Nel3— 4 Neld. 2) =3y G+3) 5 ;3) 6 cm; 8 cM; 10 em; 4,8 oM.
crp 120-130. Ne3. 1) x*; 2)X=3 3) xq 4) x‘65 Ned. 4) —10. Ne9. 40°. Ne10. 24 .

Nell. 1) 12 gen., 2) 3: 4, 3) a) y Mypana 8 xuaur. Nel12. 370 manar. Nel4. 275 genoBek.
cTp 131. Ne6. 1) 139,2 ku; 2)15,64 m.

cTp 132-133. Nel. 1) x=6; 2) z=15. Ne2. 1) x=4; y=2, 2) x=1; y=1,5.

Ned. 1) 16 cm, 14 cm, 10 cm. 2) 4 cm, 3 cm, 2,4 cM. 3) TYNOYTOIbHBINA TPEYTOJIBHHUK.

cTp 134-135. Ne2. a) x =15; y=3,b) x =1,5; y=4. Ne3. 1) 0,8. Ne6. 1) 60 cm, 2) 0,8 M.
crp 136-139. NeS. 1) JK=8, 2) ST=5, 3) WZ=30, UZ=18, 4) HJ=15, HK=10, 5) DB=5,
CB=15. Ne6. 2) 10 cm. Ne7. CE =1,5 cm, ED =4,5 cm. Nel12. 9. Nel13. BE=2.

cTp 140-142. Ne4. 1) 9, 2) 20, 3) 10. Ne5. 4 cm. Ne6. 108 M. Ne7.h=6, b=10. Ne9. 180 m.

Nel0. a) x=1,5; b) x=4.

565

qacoB.
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cTp 143-146. Ned. 2 km. Ne5. 1) y =20, x =22,5 cm, 2) x=32 Ne7. 1) x=6, 2) x=15.

Ne8. x=6,75. Ne9. 24 cm, 16 cm. Ne10. FB=3. Nel1l. PM=8, DC=5. Ne12. ~24,6 mM. Nel3.
45 m. Nel15.1) 25,5; 2) 63; 3)18; 4) 21. Nel6. 3,51 m.

crp 148. Nel. 1) 24, 2) 18, No2. 36. Ne3. z=4,8; y=64. Ned. 8 cm?.

c1p 149-150. Ne2. a) k=2 ¥ =8; y=16. Ne7. @) k=2  t = 18; 1= 20, b) k=& ; ¥=7,2; y=6,3.
crp 151-152. Nel. 1) k= 2 x=7,5;3) k=2;x=1,2. Ne3. 2) 162 cm?. Ne4. 75 cM2.

Ne5.180 manat. Ne6. P1=15 cm, P>=20 cm. Ne7. 24 m2. Ne8. 2:1. Ne9. 16 km.

Nel0 1) 375 cm?; 2) 48 M2 .

cTp 153-154. Ne3. 3) 44. Ne4. 10 cm, 15 cm. Ne5. 4,2 M. Ne7. h=0,9; m = 4.

Ne9. a) P1=—é , b) P2=_‘1‘ ,C) P3=—21g . Nel0. 1) 8 M;2) 6 M; 3) Sm4) 10 M. Nel12. BiC1=3,
AICi1=4, k=—§
Pazgen V
cTp 158. Ne9. a) m > n, b) m<n, c) m=n. Nell a) BepHo; d) He Bepro. Nel4. a) 11; d) -3;

Nel5.b) 8, ¢)-5.
ctp 161-163. Ne3. a) mosoxuTeNNbHO, b) oTpuiiarebHo, d) monoKkuTebHO. NoS He MEHbIIIe

50 yacos. Ne§8. camoe menbinee 30 mun. Nel3. a) 64, b) 100 cm? Nel3. a) 24 cm, b) 8. Nel4.
2) He MeHbIe 10 kommbroTepos. Nel5.a) 0,8 <P < 1,2

cTp 164-165. Ne3. ¢) 23 <2a+ 3b <33. Ne4. 1) a)-5<x—y<-2; 2) a) 5<— <10.

Ne5. b) 0,2<3-32<0,4. Ne6. 64<P<70. Ne8. 38°<y<40°.

ctp 167.Ne7.2)—-11u 7;b) -3 u5,c) -4 u2. Ne§ a) (—1; 5), b) (5; 7), d) (3;+x).

Ne9. b) [-6; 3), d) ( 2; +0). Ne10. a)[-2; 3),b) (0; 1), ¢)[-2; 2), e)[-2; 0], ©) [2; 3).

cTp 169-171. Ne4. a) x > 3,5; b) y > 5. N5 a) (J; + 00), d)(—o0; 2?] Ne6. b) (—oo; -1 5],

f) (—o0;3]. No7 b) (—o0; 4], d) (—oo; _8)- Ne8.60mpmme 11,5 muayT. Ne9. 13 oukos. Nel0 a) y<1—81
Nell. a) (1,5; +o0). Nel2. b) x < 1,25 . Nel3 a) 3; b) —1. Nel5. 35. Nel6. meHbIIe 6 CM.

Nel7. camoe GoJibIire 26; kM. Nel8. 6ombiie, yem 10,5 km/49. Ne19. menbie 14 kr.

Ne21. ne menbire 8 yenoBek. No22. Gosbiie 6 kM B yac. Ne23. He Ooublie 6-TH.

Ne27a) npu x 6omnbie 5-tv, b) pu x MeHbIIe 5-TH

ctp 173-174. Ne6. <0 wmm £100. Ne§ uepe3s 19 mecsitieB. Ne9 a) [—5;6), d) (—o0;—3)(8;+0).
NelOb)4u 5. Nell c) (—12;6). Nel12 He menbie 96 6anos. Nel4. 3) (15; 20) wum (20000; 50000)

crp 175-176. Ne2. a) (—4; 4), c) peuieHuid HeT, €) (—o0;—4)U (4;+0), f) (—00;—2)(2;+0),
g) (—oo; +00), h) (—o0; 0)(0;+0). Ne3 a) (—oo; 0)\.)(4 +00). Ne4. ¢) [-3; 4]
Ne7. [x—25| <5. Ne8. 2) pewiennii ver, 6) (—1,5; 4,5). Ne9 a) npu a<2 . Nell [v—-55|<3.
ctp 177. Ne2. 6onee 3250 sx3emiuisipoB. Ne3. b) npubnusurenbHo Boiiie 165,5 cMm, Huke
174,5 cm. 178. N957 0. 11;@115 2 Mnlg = go cerc Nel3. f) [-2; 43._

o . : 0 1 °o 2
crp 180. Ne2 a) 3G b) 2= 373 0% Ne3. sin 452 3
cos 30°= \/37 tg30° = ﬁ cTpl82.Nel =173 m.Ne3 x=6 M 0=36° y=10,2 M. Ne5 DS1 = 39 xm
DS2=64 kM DS;= 80 km. Ne7 1)mocrarouno 6 2) ~ 65,16 m. Ne§ = 29 m. Ne14 AB=480 M,
AC=~927 m. Nel5 h=75,3 m. N016 ~52,8 M, ~ 4,3 m. cTp 188. Nel a) k=1 d) k=1,5.
Ne2 a) k=2 Ne3 b=7. Ned a) y=2- x + 2 ¢) x=2 Ne6. k=1; 45°. Ne9. a) x=1, d) y=—2.
Nel0. a) y=—3x+4, b) y=3x—9.Ne15. 8.
crp 190. Nel =12°32". Ne2.~ 31,8 sm, Ne3. /=\2, s=\3, m=2, n=\5, v=\6, z=V7.

crp 206. No3 a) 500, b) 96, c) 404. Ned 210 emp 208. 2. 1) & 2 )3 3 _eTp 209. Ned. 2o
"84

Ne8.1) 112) 26 yen. crp 210. Ne3. a) 56,b) 256 c) 12278 cTp 211 No a) ~420 ger., b) 925
crp 212. No5. = 1 cm. Ne7. 8 cm. Nel4. 2 cm. Ne21. 27 cm?.
Ne28.108 V3 cm?. Ne34. B 8 pas. Ne39. 2.4 cm.

, tg45°=1. Ned. sin 30%_
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9ziz maktabli !

Bu darslik sana Azarbaycan dovlati tarafindan bir
dars ilinda istifada Ugln verilir. O, dars ili middatinda
nazarda tutulmus biliklari gazanmaq tgiin sana etibarh
dost va yardimgi olacaq.

inaniriq ki, san da bu darsliya mahabbatla yanasacaq,
onu zadalanmalardan qoruyacaq, tamiz ve saligali
saxlayacagsan ki, novbati dars ilinda digar maktabli
yoldasin ondan sanin kimi rahat istifads eds bilsin.
Sana tahsilda ugurlar arzulayirig!




