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Ot aBTOpOB

Kunura «Maremartuka. basosbiii yposenb 'MA-9. TTocobue
17151 ,,uaHUKOB" . HacTb 2» BXOAUT B yueGHO-MeTOIMYECKHIT KOM-
nyekc « Martemartunka. [Toarotoska Kk TMMA-9», Bbinyckaemblii H3-
nateqabcTBOM «Jlernon». [locobue npeaHasHaueHo J/ist MOATO-
TOBKH [eBfiTHKJAcCHHKOB K ['MA (rocynapcTBeHHOH WTOroBOH
aTrectauuu) v OyaeT NoJie3HO B TeueHue BCero yyeOHOro roja.
OHo aapecoBaHo yualuumcs 9-x kjaccoB obuieobpazoBaTesb-
HbIX YUPEXKIEHHUH U YUUTEJISIM MAaTEMATHKH.

Marepuan, npeactaB/ieHHbIH B 3TOH KHUIe, CAYXHUT 1151 Gop-
MHPOBaHHA YCTOMYMBLIX HaBbIKOB NMPH pelleHUH 3apay Oa-
30B0ro ypoBHsl. Bocno/ib30BaBLUMCh 3TOW KHUTOH, LUKOJbHHK
HayyuTCcsa 6e301MO0YHO BbINOJHATL HaUOoJiee NPOCTble 3aAaHUS
IK3aMeHa Mo MaTeMaTHKe U TAKMM 00pa3oM CMOXKET CIKOHOMUTD
BpeMs /15 pelleHust 6oJiee CA0XKHbIX 3a4au.

[Toco6ue cocTouT U3 3 rnaB, Kaxkaas M3 KOTOPbIX BKJIOYaeT B
cebst '

® KpAaTKHH TEOPETHUECKUH MUHUMYM,

e pa30op pelleHHH THUMOBBLIX 3aAauy, NOAOOHble KOTOPbIM yua-
LLIUMCS MPEACTOUT BBIMOJHATL HA IK3AMEHE;

® BAapUaHThbl 111 CaMOCTOATEC/AbLHOIO pelieHHs.

Kakaplit BapHaHT /151 CaMOCTOSITe/IbHOrO pellieHus B IJlaBax
1 —2(rpaduku 1 PyHKUMU, NIAHUMETPUS ) PACCUUTAH HA BbINOJ-
HeHHe B TeueHue 45 MUHYT, B IJ1aBe 3 (CTaTUCTUKA) — B TeYeHHe
15 MUHYT.

Kuury 3aBepuiator 10 0606uaoumux TpEHHPOBOUYHBIX Te-
CTOB, BKJIIOUAIOLIMX 3a[aHusl 10 BCeM yiaBaM KHUIrW. Kaxuabli
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TECT peKOMEHIyeM BbINOJIHATb B TeueHHe 40 — 50 MHUHYT, 3aTeM
NPOBEPUTH MPABUJBbHOCTb pellieHHs] ¢ MOMOILUbIO OTBETOB, MpH-
BeIEHHbIX B KOHLIe oco6usi. Ecsiu oTBeThl He coBnaiyT, caelyeT
ellé pas peliuTh 3a1auy, a NP1 HEOOXOAUMOCTH HAHUTH NOLOOHYIO
cpeny pa3oOpaHHbIX PUMEPOB. _

Hacrosuee nocobue cocTaBieHO B COOTBETCTBHH CO CIIELH~
duKalmell 1 1eMoHCTpaUMOHHbIM Bapuantom' THA 2012 roaa.
CorsiacHO crneuutHKaL1H, Ha pacCMOTPEHHbIE B AAHHOH KHHre
TeMbl npuxoautca 10 3ananuii nepBod YacTH 3K3aMeHalHOHHOH
pa6otbl. OTMETHM, YTO [J151 YIOBJIETBOPHTE/bHOM CAAUH IK3aMe-
Ha Heo6XOMMO MPAaBHJIbHO peLUUTb Jto0ble 8 3afaHHH.

Tembl, He BOLLIeIINe B JAHHOE NMOCOOHE, MPEACTAaBJEHbl B
kHure «Matemaruka. basosbiit ypoBeHs [MA-9. [Tocobue nas
,daiiHuKoB“. HacTb 1».

O6¢cyautb nocobust H3aaTeNbLCTBa «JIerHoH», 0CTaBUTh CBOM
3aMeuaHHs U NpeoXKeHHsI MOXKHO Ha 0(HLIMATbHOM opyme H3-
aaresibCTBa http://legionr.rossite.org

Komnaekc «Maremaruka. [loaroroBka k THA»
Ilepeuncnium kHury, BXxozasLMe B koMryeke « Maremaruka. [lox-
roroBka K [M1TA-9», Bbinyckaemblii U31aTeJbCTBOM «JIerHOH»:

e Martematuka. 9 knacc. [Togroroska k TMMA-2013.
OcHosHasi kKHuea 0aa nodeomosku k T'HA-9, skarouaro-
wasn Heobxodumolll meopemuuecKuti MUHUMYM, COOPHUK
A8MOPCKUX MeCcmos, COCMAaBAeHHbLX N0 NOCAeOHel cneyu-
durkayuu 'MA, a makace cbopruk 3adau.

'Haxonstcs Ha caiite ®efepasbHOro HHCTHTYTA NENArOrHUECKHX H3Mepe-
Hui http://www.fipi.ru V



6 Ot aBTOpPOB

e MaremaTuka. Pewe6Huk. 9 knacc. [Moaroroska k [MA-2013.
Kruea codepxcum pewenus scex mecmosolx 3a0arnuii no-
BbLULEHHO20 YPOBHS CAONCHOCMU U 8Cex 3aday u3 paidena

«3adauHuk» nocobus «Mamemamuxka. 9 xaacc. [lodeo-
moska Kk [ MA-2013»

e Martemaruka. 9 knacc. TemaTuueckue TeCThl /15l MOATOTOBKH K

I'MA-2013. Anre6pa, reoMeTpHsi, TEOPHSl BEPOSITHOCTEI U CTa-
THCTHKA.
Cbopruk mecmos, KaxcOblli U3 KOMOpuLx NPeOHA3HAUYEeH
041 nposepKu YpoBHA YCBOEHUS OnpedeséHHoco pa3dera
npozpammol no mamemamuxe. CoopHuk oxsamoigaem gce
memoL, ompaxcénrole 8 cneyudpuxkayuy I'MA.

e Marematuka. 9 kuacc. [Togroroska k TMA-2013. YueGHo-
TPEHUPOBOUHbIE TECTHI.
CbopHuKk a8mopckux mecmos, COCMasAeHHbLY N0 NOCACO-
neu cneyuduxayuu F'HA. Jonoansem knucy «Mamenma-
muka. 9 kaacc. [Todeomoska k F'HA-2013».

e Martemaruka. basosulit ypoBenb 'TMA-9. Iloco6ue nns «uaii-
HukoB». Hactb 1. [Tocobue nocsauerno pewernuto 3adau ba-
308020 YPOBHA CAOHCHOCMU U 8KAto4aem memol «Hucaa u
goLyucaenus», «Areebpauueckue 8oLpalceHus», «ypasre-
HUus u HepaseHcmsa», « Teopus seposmuocmeil», « Hucao-
8ble NOCAe008AMEAbHOCMU .

e MaremaTtuka. basosuiii ypoBens [MA-9. [1ocobue nnsa «uaii-
HUKOB». HacTb 2.

)Kenaen ycnexos na sxsamene!



[masa 1. [paduku u pyHKuUH

lMousTue rpaduka. [lpocreitne 3agauu

@ Hemnozo noaesnoii ungpopmayuu

Ipaduk xapakrepusyer H3MeHeHHE HEKOTOPOH BeJIHYHHBI
(TeMmepaTypbl, KOJIHUECTBA OCAJKOB, CTOMMOCTH aKLMH U T.I1.) OT
BpeMeHH. B npocreiilinx 3anauax ¢ rpaukoM Hy»XHO, Kak npa-
BHJIO, HAWTH

e HauboJibllee WK HaUMeHbllee 3HaueHHe 3TOH BEJIHUHHBI;

® Pa3HOCTb MeX1y HaHOGOJIbLLIMM H HAUMEHbLLINUM €€ 3HaYeHH-
SIMH; A

e MOMEHT BpPEMEHH, KOrla BeJIHUMHA MPHUMET Kakoe-Ju6o
3HayeHue;

® OTBET Ha JIpyro#, NoJoOHbIA 3THM, BOIIPOC.

[naBHOe npu pelueHuu noaoOGHOM 3aJaud — BHHMATEJILHO
MpOYUTaTh yCJIOBUE W Bompoc. [Ipu noucke oTBeTa Ha 3TOT BO-
Mpoc Hafo MpsIMO Ha rpacduke NPOBECTH HENOCTAIOLIHe JIHHHH,
MpH HeOOXOAMMOCTH JOMHCATh MPONyLIeHHbIE Yhca (3TO Kaca-
eTCsl <pa3MeTKH» ocei).

MHorna B 31X 3anaHusX ynotpebiisiiotes ¢ppa3bl, 0603Haya-
foLHe noJo0Hble Bellii, Hanpumep: «Ha pucyHke nokasaHo uaMe-
HeHHe HEBHOH TeMriepaTtypbl BO3/[yXa Ha NPOTSKEHHH NMePBbIX
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TPEX Hepeab mas» Ui «Ha pucyHke nokazaHo H3MeHEHHe TeM-
epaTtypbl BO3/yxa Ha NPOTSXKEHHU NEePBOH U BTOPOH JeKaj
mana». [lekana — 370 10 aHell. HanmomHuM 3HaueHHd ellé HEKO-
TOPbIX CJIOB.

[Tonnens — 12.00, nosiHoub — 24.00 uau 00.00. Keapran —
3 mecsiua.

8= 3ada4u c pewenuamu

ITonpo6yeM no onHOMY H TOMY e rpaHKy peLliuTb HECKOJb-
KO 3ajau.

T’DCAF i |
21 ; [\
IS~
19 )\ /[ |
/ /Y / N
17 /N / \
g / \ {
15 nJ_: N\ /
] : \ O~
13—/ \ 1 _
1 ' ‘ —
9
7
0:00 12:00 0:00 12:00 0:00 12:00 0:00
Yemeepe | IIamnuya | Cyb6boma
Hnu
Puc. 1.

1. Ha rpaduke (cm. puc. 1) nokazaHo u3MeHeHHe TeMIepaTyphbl
BO3/lyXa B HEKOTOPOM HaCeJIEHHOM MyHKTE Ha NPOTSXKEHUH TPEX



IhnaBa 1. Ipaguku v QyHKUHH

9

CYTOK, HaiHHasi C 0 yacos yersepra. Ha ocu abcuuncc oTmeuaercs

BpEeMsi CYTOK B 4acax, Ha OCH OpAMHAT — 3HaueHHe TeMINepaTypbl
B rpaaycax Llenbcus.

a) OnpenenuTe no rpacuKy HauMeHbLLYIO TeMnepaTypy BO3-
lyXa B HOUb C MATHHULbI Ha cy660Ty (Houb wnTes ¢ 18.00 1o 6.00).

Orset naite B rpagycax Llenbcusi.

6) OnpenenuTe 10 PUCYHKY Pa3HOCTb MeXAy HAHOOJIbILIHMM H
HaUMeHbLIHM 3HaUEeHHSIMH TeMMepaTypbl Bo3yxa B yeTBepr. OT-

BeT faiTe B rpaaycax Lleabcusi.

Pewenue.
23 A
i\
21 Jl
19 / \
/ 7Y / Wi
17 4 /
/ \ [
15 A Py
e
13
11
9
7 Yemepz Ilamnuya .Cybboma
0:00 12:00 0:00 12:00 0:00 12:00 0:00
Puc. 2.

a) [Npountaem ewé pa3 3aganue: «Onpenenure no rpagmky
HaHMeHbILYIO TeMrepaTypy Bo3[yXa B HOYb C MSATHHUBI HA Cy6-
60Ty». Ha rpadmke (CM. pHc. 2) OTMETUM HY>KHbIH NIPOMEKYTOK
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BPeMEHH (HOUb C NATHHULbI Ha cy660Ty). Bunum, uto otBeT 14 rpa-
JyCOB.

Omsem: 14.

6) [1pountaem elné pa3 3apanue: «Onpenenante Mo pUCYHKY

Pa3HOCTb MeXy HauOO/bLIUM U HAHMEHbLUHM 3HaUEHHAMH TEM-
nepartypbl Bo3yxa B ueTBepr». Ha rpacduxe (cm. puc. 3) Bblaensi-
€M BpeMEHHOH NpoMeXXyTokK — verBepr. Haxonum HaumeHbluee

3HaueHue 9 ¥ Haubousblee 20. Haxonum pasHocts 20 — 9 = 11.

L'C
23
L\
2 RN
19 / \
7 / Wia)
; /N 7
/ \ [
s~ g 7
| \ T~
13 / \
11
9
7 1
>
0:00 12:00 0:00 12:00 0:00 12:00 0:00
Yemeepe IIamnuya Cyb6oma
Jnu
Puc. 3.
Omsem: 11.

2. Ha rpacduke, u306pa>k€HHOM Ha pUCYHKe 4, XKHPHbIMH TOYKaMH
MOKa3aHO H3MeHeHHe GMDPIKEBOH CTOMMOCTH aKLHME rOpPHOLOObI-
BaIOLLEH KOMITaHHH B MepBble ABe Heaenu vioas. 1o ocu abeuuce
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OTJIOXKEHbI YHCJIa MeCsilla, N0 OCH OPAMHAT — CTOMMOCTb OJHOH
akuuu B pyOJasix. [lns HarysiAHOCTH »KHPHblE TOUKH COEIMHEHbI
JIMHUEH. 3 HioJ1si Ou3HecMeH npHoOpén 200 akuuit 3TOH KoMra-
HUM. 50 U3 HUX OH MpojaJ 4 uioas, a 13 uoass — ocradbHbie 150.
CkouibKo pybJieit noTepss 61M3HeCMeH B pe3yJibTaTe 3THX orepa-

LMH?
L{ena, py6. A
|

| | \
4 A/

130 /

125
2 1a A

Puc. 4.
Pewenue.

IIpocraBum Ha rpaduke Heo6XoaHMble YKCJ/a (AHH H CTOHU-
MOCTb aKUHMH) (CM. pHC. 5).

3 uronist GusHecmed npro6pén 200 akuui no uexe 140 pybaen
v 3anyiatua 200 - 140 = 28 000 (py6.eit). 50 akuui OH npopaaJ
4 nroaist o LeHe 135 py6Jieit u nosayuua 50 - 135 = 6750 (py6Jeit),
a 13 uioyia OH npopaJ ocTajibHble 150 akuuit no uexHe 125 py6-
JIeH 3a akuuio, 1noJyuuB npu stom 150 - 125 = 18 750 (py6uieit).
[Tostyuus Beero o 6750 + 18 750 = 25500 (py6aeit), 3anaaTu
28 000 py6unieit. Haitném, ckosbko py6Jieit norepsiji 6U3HECMeH B
pedyJabTare 3TUX onepauuit: 28 000 — 25 500 = 2500 (py6aeit).

Omsem: 2500.
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Lena, py6.4
150

145

140+
1354
130

T

|
et

|

|
| "

|
|

™~

N afm ..._1_—

125+

| l } -
>

11 12 13 14

|
T R
|
QI I P
|
]
|
|
|
|
I
|
1
|
f
|
—
|
|
|
|
|

Jnu

—

Puc. 5.

3. I'lepBblil MoceB ceMsiH Or'ypUOB peKOMeHAyeTCsl NPOBOAUThL B
Mae MpH CpeHECYTOUHOH TeMIepaType Bo3iyxa He MeHee +8°C.
Ha pucyHke 6 >KHpPHbIMM TOYKaMW MOKa3aHa CpelHeCcyTOYHast
Temnepatypa Bosayxa ¢ 1 mo 11 mas. [dnsi HariIssAHOCTH XKUP-
Hble TOUKH COeIMHeHbl IMHHelH. OnpenenuTe, B TeUeHHE CKOJIbKHX
JIHEH 3a 3TOT NepUOo MOXKHO ObL10 TPOU3BOAUTD NOCEB OrypPLOB.
T.CA

12

04— >
1 2 3 4 5 6 7 8 9 10 11 HAnu
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Pewenue.

Bbienum Ha rpadke He0GX0AWMbIE IHH W 3HAYEHUS] TeMIe-
paTypb! Bo3yxa (cM. puc. 7).

IC I 7
12* ; |

10 /

8 S

6 7 8 9 10 11 Anu

Puc. 7.

CpeanecyTouHas TemnepaTypa BO3[lyxa B Hayaje Mae Co-
cTaBsisiia He MeHee +8°C ¢ 5 no 10 Masi BK/IIOYHTEBHO, 3HAUMT
B 3TH JIHH MOXXHO GbLIO NPOU3BOAHTH Noces orypuos. O6parure
BHHMaHHeE, 4TO NepHo ¢ 5 no 10 Mast BKJIIOUHTE/IbHO COCTOUT H3
LIECTH JHEH.

Omeem: 6.

® Hemmnozo noaesnoii ungpopmayuu

O6nactbio onpeneneHus GyHkUMH y = f(z) Ha3biBaeTcs
MHOXX€CTBO BCeX 3HAUEHHI1 apryMeHTa x, VISl KOTOPbIX BbipaXke-
HHe f(x) onpenesieHo (uMeeT cmbic). Hanpumep, o6iacth onpe-
nenenust GyHKUMi y = 2+ + 1My = /T — BCe AeACTBUTEIb-
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1
Hble ydcaia, o6aacTb onpeneneHuss QyHKUHH y = ——— — BCe

JeUCTBUTE/IbHbIE UHCJaa, KpoMe 1 (Tak kak npu x = 1 3HaMeHa-

TeJib 1poOH

1 paB€H HYJIIO U Bblpa>K€HHE HE UMEET CMbICJ]a),

06J1aCTb onpe/e/ieHust PYHKUHH y = /T — BCe HEOTPULATE b~
Hble ydcaa (To ectb x = 0).

Kaxxnas dyHkuus, 3agaHHas npy nomMolLu ¢hopmyJibi, UMeeT B
MpsIMOYToJibHOH cHcTeMe KooparHaT Oxy cBoii rpaduk. [padu-
KOM (YHKUMHU y = f(x) HA3bIBAIOT MHOXKECTBO TOUEK KOOPIAH-
HaTHOH nuiockocTi Oxy Buaa (z; f(x)), rae x — mo6oe YHCIOo U3
06.1aCTH OTpeesieHHs PYHKLIKH.

YacTo BCcTpeualoTes 3alaHusl, B KOTOPbIX HEOOXOAMMO yCTa-
HOBHTb COOTBETCTBHE MeX]y rpapukamu hyHKUHI H hopMyIaMH,
KOTOpble WX 3anatoT. [1is pelieHns TaKnX 3alaHHil caeyer

e onpefenuTh 06K BUI rpaduka, 3a1aBaeMoro Kaxaou gop-
MYJIOH;

® eCJIH Cpefl NpeaoXKeHHbIX BAPHAHTOB HECKOJBbKO TPpaHKOB
HY>KHOTO THMa, MPOBEPUTb COOTBeTCTBUE hOpPMYJ1 U rpadHKOB
110 TOUKaM.

PaccmoTpum rpadHki HEKOTOPBIX 3JIEMEHTaPHbIX YHKLMH.

lpamas

Ipacduk yHkuM#, 3anaHHbIX hopMmyol BUaa y = kx + b, —
npsimas.
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PaccmoTpuM pasHble cjyuyau pacrnoJsioxkeHusi NpsiMOi B 3a-
BHCHUMOCTH OT 3HaueHuidl Ko3(pduuueHToB k£ U b B opmyJe’
(cm. puc. 8).

AT >0l \yA ol 57
b:O/-7 \ b=0"1 ™20
o] AREN e —5>0 l1
AT x 0\1 % 0 X
,l
T 1T T
ynl AT I L yAl
> [ 2=07] A 1 >
0|1 x 11 - [2) X
/[ k>0T] o I ANEESUN
b<0 N | b<0
[ ] 1T
Puc. 8.

Kosdpduuuent k onpenensier yron Hakjaona npsimoi. [lpu
k = 0 ¢yHKuMs umeeT BUL y = b, eé rpaduk napansieneH ocH
a6cuucc (ocu Oz). [Ipu £ > 0 npsimasi yXOAMT BNpaBO-BBEPX:
MpH BO3paCTaHHH T 3HaueHHe QyHKUMH y = kz+bTakxke Bo3pac-
taeT. [Ipu k < 0 npsimasi yXOAMT BNpaBO-BHH3: NPH BO3paCTaHHH
T 3HayeHHe QYHKUMH Yy = kT + b yObiBaer.

Koadduuuenr b onpenensier, B Kakom Mecte rpaduk nepe-
ce4yét ocb opavHart (ocb Oy). Ilpn b = 0 noayyaem yHKLHIO
y = kz. E€ rpaduk — npsmas, npoxoasiuas yepe3 Hayaso
KoopauHat. JleficTBuTebHO, Touka (0;0) npHHALNEXHUT rpadu-
Ky dyHKuMH y = kz, Tak Kak 0 = k - 0. [Ipu b > 0 dyHkuus
repeceKaeT oCcb OPAHHAT Bbille ocH abcuuce, a npu b < 0 — HHU-
Xe ocu abeuucc. JleficTBUTENBbHO, TOUKE NepeceueHns rpaduka 1
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OCH OpPJIHHAT COOTBETCTBYET TOYKA rpaduka ¢ abcuuccoil z = 0,
TO ecTb Touka (0;b). B 3aBHcHMOCTH OT 3HaKa b 3Ta Touka Haxo-
JIMTCS BbILLIE WK HUXKE OCH abCLHUCC.

8 3adauu c pewenuamu

4. YcTaHOBHTE COOTBETCTBHE MeXay rpadukamu QyHKUHH (CM.
puc. 9) v popmynamu, KOTOpble UX 3a[al0T.

A) B) B)
VA VA YA
1
(0) - - N -
1 X o X [0] X
Puc. 9.

Hy=-22+1 2)y=2c 3y=-z+1 4)y=-2

Pewenue. Bce Tpu rpacduka — mnpsiMble, TO €CTb 3a/aHbl
dopmyaamu Buaa y = kx + b.
s rpaduka A) b = 0, Tak KakK npsimasi IPOXOAMUT yepe3 Haua-
JI0 KoopanHaT. M3 npensio)KeHHbIX BAPMAHTOB €My COOTBETCTBYET
bopmyna y = 2x (2).
Ipaduk b) napannenen ocu abeuuncce, noatomy k = 0, U3.npen-
JIOXKEHHbIX BAPHAHTOB €My COOTBETCTBYET thopmyJa y = —2 (4).
Hnga B)k < Oub > 0, TO ecTb €My MOIyT COOTBETCTBOBATb
dopmynbl y = —2x 4+ 1 (1) uny = —z + 1(3). Harigém noa-
xoasiyo popmyay no asym Toukam. Ipacduk B) npoxoaut uepes
TOUKM TJI0CKOCTH ¢ KoopauHatamu (0;1) u-(1;0). INonctasum B
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(hopMyJibl 3HAUEHHS KOOPAHHAT ITHX TOYEK:

ans dopmyJnl 1 nosyyaem, npux =0, y=0+1=1;mpuzr =1
y =—2+1= —1, eli rpaduk COOTBETCTBOBATb HE MOXET.

ans 3nonyyaemz =0, y=0+1=1, npu z =1

y = —1+1 = 0, ciefoBaTesibHO, rpaduk B) coorBercTyer dop-
myaJie 3.

A|b | B
2 4 3

OrTger:

3ameuarue. Jliobast npsiMasi 3a1aétca IByMsl TOYKaMH, Mo-
3TOMY /LISl IPOBEPKH COOTBETCTBUS OPMYJibl M rpaduka nocra-
TOYHO MOACTABHTb B POPMYJTy KOOPIAMHATBI IBYX TOUEK rpauka
(npy yc/0BHH, 4TO POpMYJIa 3aKaéT NPAMYIO H rpacHK — ToXKe
‘nipsiMast).

[apa6oaa

Ipacduku dpyHkIHMH, 3aaHHBIX POPMYy/IaMK BUIA
y=ar’+bz+cumy = a(r — m)? + n, rae a # 0, — na-
pa6oJia. Bepiinna napa6oJibl HAXOAHTCST B TOUKe ¢ aGCLIMCCOH,

.o b
PaBHOH m = —5—, U B 3aBUCUMOCTH OT 3HaKa NnapaMeTpa a H
a

3HaKa BbipaxkeHusi D = b% — 4ac rpaduk MOXeT NPHHUMATh pas-
JIMuHbIH BUA (cM. puc. 10).

[lpn a > 0 BeTBH napaGovibl HarnpasJieHbl BBepX, Npua < 0 —
BHU3. 3HaK AMCKpPUMHHAHTA D 1oKasbiBaeT, epecekaeT Jiu na-
pabqua och abcuucc. [lpy D > 0 napaboJia nepecekaer ocb
abcuucc asaxipl, npu D = 0 — oauH pas (BepiluHa napabo-
JIbl JIEXKHT Ha ocu abeumce). [Ipu D < 0 napa6oJia He niepecekaer
ocb abcuucec.
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VA JA ] ﬂ‘ [
m ! ~ —a>0 \\ I —a>0
\ /1011 x| [ D= \1] |/ | D<0"7 \T/
a>0 1 » 1 1 |
1 I L
57 ) 7 \ YA
/AN 1| |m m 1
1 i iV. ANk 'LO x
1 HERNN / ™
ol 1/l Iml \[x J / \
L a<0 L a<0 jl \ / \ a<0
(2>0 CPTOT / 1201
Puc. 10.

8= 3adauu c pewenuamu
5. YcraHoBHTE COOTBETCTBHE MEXAY rpaduKamu yHKUUH (CM.
puc. 1 1)1 dpopmynamu, KoTopbie X 3aAalOT.

A) b) B)

A AV g JA
Ol 1 -
L I
X
TN I} flor >
o 11 1% ] \
| 1 [
Puc. 11
)y=—-2?+2 2)y = (z+1)?
3)y=(zr—1)* 4)y = —a*
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Pewenue. Bee Tpu rpaduka — napa6oJibl, TO €CTh 3a/aHbl
dopmysaamu BHaa y = ax? + bz + z uam y = a(x — m)? + n.

Ha rpaduke A) BetBr napa6oJibl HanpasJ/ieHbl BHH3, 3HAUMT,
napametp a < (. DTOMy yCJIOBHIO OTBeYaloT GopMyJibl'1 U 4, HO
TaK Kak rpacuk A) npoxoauT yepe3 TOUKY MJIOCKOCTH C KQOPAH-
Hatamu (0;0), a rpacuk, 3amaHHblil hopMyJoii 1, uepe3 Heé He
npoxomut (npu z = 0 y = 2 # 0), To rpachuky A) COOTBETCTBYET
dhopmyaa 4.

Ha rpaduike b) BeTBu napa6oJibl HanpaBJeHbl BBepX, a > 0,
U OH MOXeT ObiTb 3a1aH GopMyJioH 2 UK 3, HO TaK KakK BepLlUH-
Ha napaboJibl JeXHT Ha ocd Ox B Touke ¢ abcuuccolt z = —1,
10 y(—1) = 0. PopMysa 3 He MOAXOAMT, TaK KaK JJisi Hed
y(—1) = (-1 —1)? # 0. Ipaduky B) coorsercTByer dpopmyna 2:
y=(z+1)%

Ha rpa(buxe B) BeTBH napa6oJibl HanpaBJieHbl BHH3, a < 0, U
€My MOTYT COOTBeTCTBOBaTh hopmyJbl 1 1 4. Tak kak y(0) = 2, To
(opmysa 4 e noaxoaut (B Hekt y(0) = —0% = 0), caen0BaTENbHO,
rpaduk B) sanaér dopmyana 1.

A | b | B
4 2 1

OTBeT:

3ameuanue. Jlna napa6oJibl NpH NpOBepKe COOTBETCTBHS
rpacuka OfHOH K3 HECKOJILKHX (OpMYJ ya0GHO HCMOJb30BaTh
CpaBHEHHE KOOpIAMHAT BepluMHbl NapaboJibl, H300paKEHHOH Ha
rpacguke, 1 KOOpAMHAT BepLIHH napa6oJ, 3aiaBaeMbix Hopmy.ia-
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MH. Ecan 3TH KoopauHathl 11s 1BYX dopMyJs COBMAAAIoOT, cje-
AyeT BbIOHpaTh elllé OJHY JOTMOJHHTENbHYIO TOUKY rpaduka ans
TIPOBEPKH.

@ Hemnozo noaesnoii ungpopmayuu

Mnep6oaa
. i k
Ipaduk dyHkuMK, 3amaHHON QopMmyJol BHIA y = — HJIH
x
k .
y = +n, k # 0, — runepbosaa. O6aacTb onpeaeneHus
T —m
(byHKUMY, 3a1aHHON opMyJol y = —, — BCe AeHCTBUTEJIbHbIE
x

yucaa, Kpome 0, 3HAUMT, rpaduk TOH PyHKUMH He nepecekaer

0Cb OpAMHAT. AHAJIOTHUHO rpaduK, 3alaHHbIA Y = +n, He

xr—m
6yeT NPOXOANUTb HH Yepe3 OfIHY TOUKY MJIOCKOCTH ¢ aBCLMCCOH
m (TO eCTb He NMepeceKaeT BePTHKAJIbHYIO PAMYIO £ = m).

B 3aBucHMOCTH OT 3HaYeHUH, KOTOpPble TPUHUMAIOT NapameT-
k

pbi k, runepbosia y = — MOXeT GbiTh [10-Pa3HOMY PacroJioXKeHa
x

Ha aekaptoBo# niockocTtu. [1pu k > 0 runep6boJsia pacnosoxeHa
B I uIIluerBeprax,npuk < 0—BoIlulV (cm.puc. 12).

11 Bz I I Ay I
\ ]
1 1
- - 1
Ol 11 X 0o x
111 1T 1T I [TV
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['1pu HasmuuK napameTpoB m U n rpadukK runep6oIbl MoJyyaeTcs
k

U3 rpaguka y = — napaJuiejibHbIM lIepEHOCOM BIPaBO BAOJIb OCH
x

Ox Ha m 4 BBepX BAOJb ocH Oy Ha n (cM. puc. 13).

1 ITIT_ VA | y
Uy=17
N, > 01 \ 1l -
o T 1] TN X 0 k1
\ AN y=ii+l
RN NN
Puc. 13.

Mpumep 3. YcTaHOBHTE COOTBETCTBHE MeXAy rpadHKamH
(yHKUME (cM. puc. 14) u dpopmysamu, KOTOpble HX 3aAAIOT.

A) B) B)
JAY Yy {AY
] .
1 1 1
et X
ol 1 == ol g o[ %
\
Puc. 14.
2 2 1 1
Dy=-—> 2)y= Ny==  4hy=-=
x r+1 x T

Pewenue. Bce tpy rpaduka — runep6osibl, TO €CTb 3aAaHbl

' k
dopMyJIaMH BUAA Y = — HIH Y = + n.
T x—m

Ins rpacduka A) 3HaueHHe napamerpa k < 0, 3HAYMT, OH
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MOXET ObITb 3agaH ¢opmyaamu 1 uau 4. [IpoBepuM TOuKy
(1; —2), uepe3 KOTOpYIO MPOXOAUT 3TOT rpacuk. Popmysaa Ho-
2

mep 1. y(1) = -1 = —2 — noaxoaut. ®opmyna Homep 4:
y(l) = —% = —1 # —2 — He noaxoaut. CyenoBaresbHo, U3

MpeaoKeHHbIX hopMmyda rpacuky A) cootBercTByet dopmy.a 1.

[ans rpaduka b) k > 0, 3Hauut, oH MoxeT 6bITh 3a1aH HopMmy-

jgamu 2 uau 3. [posepum Touky (—1; —1), uepe3 KoTopyio nNpo-

XOZMT 3TOT rpaduk (Touky (1;1) 6path HelesecooO6pa3HoO, Tak

Kak rpaguk B takxke npoxoaut yepes Heé). dopmysa Homep 2:
2

y(=1) = — 1 He orpeleJseHOo, MOITOMY He MOAXOMAMT.

1
dopwmyna Homep 3: y(—1) = - = —1 — noaxoaut. Caeno-
BaTeJbHO, U3 NpeaJ0XKeHHbIX hopMyJ rpaduky b) cootBeTcTByeT
dhopmyaa 3.
Jlnsi rpacuka B) k > 0, 3HaumT, OH MOKeT 6biTh 3a1aH (opMyJia-
MH 2 uin 3. Tak KaK U3 HUX HEUCI0JIb30BAHHOH OCTaNaCh TOJbKO

copmysa 2, To OHa U 3a1aéT TOT rpaduk.

A b B
1 3 2

Orser:

@ Hemnozo noaesnoti ungpopmayuu
Ipaduk pyHKuUHH KOPHA

Paccmotpum rpadukd QyHKLMIE KBaapaTHOTO M KyGHUUEeCKOro
KopHeil. O6s1acTbio onpeaesieHust GYHKLUMH, 3a1aHHOH (popMyJI0H
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Yy = /z, sBasiercsi £ > 0. O6aacTbIO onpenesieHnusi QYHKLIH,
3afanHoil hopMmyJoil y = Yz, ABASIOTCS BCe NEACTBUTE/IbHbBIE
yucaa (cM. puc. 15).

Puc. 15.

Tpaduk dyHKuKH, 3anaHHO#M OPMYJIOH BUIA Y = /T — P +q
noJsyyaetcsi U3 rpaduka, 3a1aHHoro GopMyJIoi y = /z, napaJ-
JIeJIbHBIM MIEPEHOCOM BIIpaBo BA0Jb 0CH OT Ha p H BBEPX BIOJb
ocu Oy Ha q. Hanpumep, rpaduk dyukunn y = v/ — 2+ 1 noay-
yaercsi U3 rpadvka y = /T napaiebHbIM IEPEHOCOM BNPABO
Ha 2 ne/ieHHs 4 Ha 1 BBepXx (cM. puc. 16).

T T 7 T
A [ [ ] AT L[] yry=x_2+1_
y=Vx y=\x-2 —
1] 1 ol 1
ol X
X o1l X ol 1 X
Puc. 16.

lNMpumep 4. YcraHoBHTE COOTBETCTBHE MexXIy rpaduKamu
GdyHKLUMH (cM. puc. 17) 1 hopMy/iaMH, KOTOpble HX 3a/aI0T.

Dy=vZ  2)y=vz-3
y=+vx+3 Hy=+vz+1

Pewenue. 3amertum, uto rpadukd A)— B) npencrtaBasior
co060# cMell€HHbIe rpadukh QYHKLUMH y = 4/, a MOTOMY 3aj1a-
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A) B) B)
YA VA Y
1 1 ]
I > N 11,
ol 1 x| g 11 53 0 x
P
Puc. 17.

10Tcs (DOPMYJIaMH BUAA Y = /T — p + .

Ipacduk A) npoxomut uepes (—3;0) W 3amaércs gopmyiof
y = /T + 3, TaK KaK U3 IPe/JIONKEHHbIX TOIbKO OHA yA0BJIETBO-
psiet cooTHoweHuto y(—3) = 0.

Ipadvk B) npoxoant uepe3 (0;—3) u 3amaéres dopmyJoi
Yy = /x — 3, TaK KaK U3 MPeJIOKEHHbIX TOJIbKO OHA Y0BJIETBO-
psieT cooTHolleHuio y(0) = —3.

[pacuk B) npoxoaut uepes (0;0) 1 3anaéres dopmyJioit y = /z,
TaK KakK U3 Npesio’KeHHbIX TOMIbKO OHA YAOBJETBOPSIET COOTHO-
wenuto y(0) = 0.

OTseT:

3ameuanue. Booblie roBopsi, MmoACTaHOBKA KOOPAWHAT OJ-
HOIl TOUKM B (OPMYJbl MOMET O0Ka3aTbCsl HeLoCTATOYHOH
(HecKosbKO (hopmyJi npeBpaTsATCA B BepHble paBeHCTBA) . Toraa
HaJ10 NOACTABHTb KOOPAUHATbI €LU€ OHOH TOUKH.

Paccmotpum Tenepb 3aaanus, coneprkallie rpaMkH pasHbix
BHJIOB.



InaBa 1. Ipagprku v pyHkunn

25

6. YcraHoBHTE COOTBETCTBHE MeXIY rpadukaMu QyHKUHUH (CM.

puc. 18) u bopmysamu, KOTOpble HX 3aAaIOT.

A) b) B)
57 VA 57
1 1 1
I ol 11 X o1 X 0 >
|
|
Puc. 18.
y=—-z2+4 )y =—-z*+1
3y=vz+1 4)y=—z

Pewenue. Ipadpuk A) — napaboJia, BeTBH KOTOPOH HanpaB-
JieHbl BHH3. M3 mpensioxeHHbIX ¢dopMmys Toqbko 1 1 2 3ajaior
Takylo napaboJy.- BepuinHa napa6oJbl, 3agaHHol ¢opmyJioi 1,
JIEXKHUT B TOuKe ¢ KoopauHaTtamu (0;4), BepiuunHa napa6oJbl, 3a-
JaHHOH (hopMyJIoH 2, — B TouKe ¢ KoopadHaTtamu (0; 1). BepiuuHa
napa6odibl A) nexxut B Touke (0;4), 3HauuT, rpaduk A) 3anaércs

dhopmydioit 1.

Ipaduk b) — cmerénnblii rpadurk kBagpaTHoro Kophs. M3 npen-
JIOXKEHHbIX BAPMAHTOB €My MOXEeT COOTBETCTBOBATh TOJbKO hop-

Ipadux B) — npsimasi. I3 npennoxxeHHbIX eMy COOTBETCTBYET

MyJa 3.
tdopmyua 4.
OTBer: A|lb|B
1 3 4
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7. YctaHOBHTE COOTBETCTBHE MeXAY rpadukaMu (QyHKLHE (CM.
puc. 19) u hopmysamMu, KOTOpbie HX 3aaIOT.

A) B) B)
7 DA T] 2
\ | .
1 iy 1 :
O I [ Ix o RAEEE 10 X
|
Puc. 19.

)y=2-2 2 y=22 3y=1  4)y=22
T T

Pewerue. Ipacduk A) — runepbouia, 3a1aBaemas popmyJion
BHIA Y = —I?, k > 0. 3nauut, A) cooTBetcTBYET (hopmyuia 3.
x

Ipaduk b) — napa6osia, BeTBH KOTOpPO# HanpaJeHbl BBepX. Ta-
Ky!o napa6oJty 3anatot popmy.bl 2 Had 4. KoopaWHATH! BepILHHbI
napa6osibl B) (0; 0) 1 KoopaMHATHI BepliKH napa6oJi, 3a1aBaeMbiX
cdopMysamMH, COBNAaAAIOT, IOITOMY PaCCMOTPHUM AOMOJHHTENbHO
Touky rpaduka Bb) ¢ koopauHatamu (1;2) U oACTaBUM 3HaueHHs
eé koopauHar B opmyabl. st popmyabi 2npuz =1 y =1 # 2,
cJieoBaTesibHO, rpacduk b) 3anaércs popmyaoii 4.

Ipaduk B) — runep6osa. M3 ocraBwuxcsi ¢opmys1 NOAXOAMT
TOJIbKO popmy.a 1.

A | b |B
3 4 1

OrtBer:
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'Mepeceuenune rpadukos

® Hemnozo noaesnoii ungopmayuu

a5t Toro yTo6b! PELLUTb 3a1aHUs, B KOTOPbIX TpebyeTcs Hal-
TH KOOPJAHMHATbI TOUKH MepeceyeHuns rpadHkoB (3aJaHHbIX ypaB-
HEeHUSIMU ), YIOBJIETBOPSIOLLEH ONpeesEHHOMY YCJIOBHIO, HY>KHO

® COCTaBUTb U PeLIUTb CUCTEMY ypaBHeHHH, 3aal0lLKX rpadu-
KM, TeM CaMbIM HallIsl BCe X TOUKH [TepPeCeyeHus;

® OMpenesuTh YCJIOBHSA, OTHYAIOLLME HCKOMYHO TOUKY OT APYrHX
(Hanpumep, 3HaK abcumcchl), BoiOpaTh Cpelld BCeX HaHAEeHHbIX
TOUEK NepeceyeHust HCKOMYIO.

88— 3adauu c pewenuamu
8. Ha pucynrke 20 uso6paxkeHbl rpaduku QyHKUMiA y = 2 — 3 1
y = x — 1. Bblunc/inTe KoopaMHaThI TOUKH B.

Ay
y=x—1
A
—
0/ x
=x2-3
% y
Puc. 20.
Pewernue.
_ .2
. =T — 3>
Pewnm crcremy ypaBHeHu i
y=1z—1.

?—3=z-1;2°—2-2=0z1 =2, 20 =—Ly1 =1,y = —2.
Taknm o6pa3oM, pelieHHsIMU CHCTEMBI SIBJSIFOTCS TOUKH (2; 1)
u(-1;-2).
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Touka B pacnojoxena cqeBa ot ocd Oy, Touka A — cnpaBa,
cJieloBaTe/IbHO, abcLucca TOUKH B — oTpHlaTe/bHOe YHCJIO, B
TO BpeMsl Kak abcuucca ToYKH A — MOJIOXKHTeNbHOE.
Cpenu HaliIeHHBbIX TOYEK MnepeceueHust BbIGHpPaeM TOUKY C OTPH-
uaresibHoH abeuuccoi: (—1; —2). ’

Omsem: (—1;-2).

9. Ha pucynke 21 uso6paxeHbl rpaguku pyHKUME ¥y = 22 + 5 4
y =4 — (z + 2)2. Bblukc/iMTe KOOPAMHATBI TOUKH A.

yA/

y=2x+5
c
L 1
0 :1 7;
y=4-(x+2)
4
Puc. 21.
Pewenue.
y = 2x + 5,

a) Peuium cucrtem aABHEHUH
) yyp y=4-(r+2)>%

2r+5=4—(2+2)%22+1+12+42+4=0,22+62+5=0;
Ty =-9,20=—1,y1 = —5,y2 = 3.

Takum 06pa3oM, pelieHHUsiMH CHCTEMBI SIBJISIIOTCS TOUKH (—5; —5)
u(—1;3).

6) Touka A pacnoJgioxkeHa Huxke och Oz, Touka C' — BblLLE, CJe-
JIOBaTe/NbHO, OPAMHATA TOUKH A — OTpHLIaTebHOE YHCJIO, OPIH-
HaTa TOUKH C' — M0JI0XKHTEeJNbHOE.,
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B) Cpeny HalileHHbIX TOYeK nepeceyeHus BbIOHpaeM TOUKY C OT-
puuaresbHO# opaMHaToM: (—5; —5).

Omesem: (—5;—5).

3ameuarnue. MoxHo ObJI0 Obl paccyiaTh HHaue: Touka A
JeBee Touky C, nostomy acuncca TOUKH A MeHblie aGCLUCChI
Toukn C. V13 Touek (—5; —5) u (—1;3) abcuncca Touku (—5; —5)
MeHbllle, TOITOMY Touka (—5; —5) sIB/IsieTCst MICKOMOH.

® Bapuanmer daa camocmoamensnozo pewenus

Bapuanr |

1. YcraHoBHTE cOOTBETCTBHE MeX1y rpaHKaMu (yHKLMH (cMm.
puc.-22) u popMysamMu, KOTOpbIe HX 3aAAIOT. '

A) B) B)
JA 2 YA
u 1 1 1 —
1
N X ol > 0 1
[ \
Puc. 22.
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2. Ha pucynke 23 uzo6pakeHbl rpaduku QyHKUMi y = —x — 3
y = —z? + 3. BbluMCJIMTE KOOPAUHATBI TOUKH A.

Puc. 23.

3. Ha pucyHke 24 nokasaHo H3MeHeHHe TeMNepaTypbl BO3/iyXa Ha
MPOTSXKEHHUHU CyTOK. [To ropu3oHTanu yka3biBaeTcsl Bpems CyTOK,
110 BepPTHKAJ/IM — 3HaueHHUsi TeMnepaTtypsl B rpaaycax Llesnbcus.

o

T.C &

!
0:00 3:00 6:00 9:00 12:0015:0018:00 21:00 % ¥

Puc. 24.

Onpenenute nMo PHUCYHKY pa3HOCTL MeXIy HauboJsblied U
HauMeHbllel TeMnepaTypamu Bo3ayxa 3a 3T cyTku. OTBer faiiTe
B rpanycax Lleabcus.
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4. YctaHoBMTEe COOTBETCTBHE MEXAYy rpapukaMu (yHKUHH (CM.
puc. 25) 1 hopmysiaMu, KOTOpble HX 33aaI0T.

A) b) ‘B)
b4 / M Y
\ /
—1 R 1 N —: 1 -
0/ 1x O \[ X 0 X
/ \
/
/ \
/
Puc. 25.

1)y=—2— Q)y=2> 3y=—(z+1)?+2 4)y=3z
T

Orser:

5. Hcnoab3ys pucyHok 26, peuiute CI/lCTeMy ypaBHeHH

y = —3x + 4,
y =2z — 6.

Ry /4

NS /o]

\ /]

ATV

Vet

EEL7mms

\

Puc. 26.
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6. [1pu pabote poHaprka GaTapelika NOCTENEHHO pa3psiKaercs,

U Hanpsi>KeHHe B 3JIeKTpUuecKoi Lienu goHapuka nagaer. Ha pu-

CYHKE 27 noka3saHa 3aBHCHMOCTb Hanpsi>keHus1 B LEINH OT BpeEMeE-

H1 paboTsl poHapuka. [1o ropu3oHTaNbHON OCH OTKJIaAbIBAETCS

BpeMs B Uacax, npoiueailee ¢ MOMEHTA 3aBeplIeHHUs NoA3apsiKH,

10 BepTHKAJIbHOI 0CH — HarpsikeHHe B BosibTax. Onpenenure no
PHCYHKY, Yepe3 CKOJIbKO uacoB paboThi hoHapHKa rocJjie 3aBep-
LUEHUs MOA3aPAAKH Hanps>keHHe YMeHbLIHTCS 10 1,4 BOJBT.

4
2,2
2,0 +~
1,8
1,6
1,4
0 S~
0,8
0,6
0,4
0,2

0 8 12

Puc. 27.
Bapuaur 2

1. YcraHoBHTe COOTBeTCTBHE MeX1y rpaukamH (yHKUME (CM.
puc. 28) u hopmysaMi, KOTOpPble HX 3aAA0T.

2) y=+vVzxr +2

1
) y=-=
x

A

b

B

OrtBerT:

1
3 y=-—
T

4) y = 2?
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A) B) B)
57 57 Y y
1 \ /
i ] 1 :
0 =~
T x ol 1> 0 >
Puc. 28.

2. Ha pucynke 29 n3o6paxeHbl rpaduKi QYHKUMA y = %x +2u

1
y = —=x* + 4. Boluncsute KoopauHaThl TOUKH B.

Puc. 29.

3. Ha pucyske 30 nokasaHo u3MeHeHHe TeMIepaTypbl Bo3yxa B
HEKOTOpOM HaceJIEHHOM [TYHKTE B Te€UeHHEe ABYX CYTOK. I'lo ropu-
30HTaJIH YKa3bIBA€TCsl BPEMsI CYTOK, 110 BEPTHKaJM — 3HaueHHe
TeMmrepatypbl B rpaaycax Llenbcus.

Onpenenute no rpaguky pasHocTb (B rpagycax Llenbcus)
MexXy HauboJibllell W HauMeHbIlel TeMIiepaTypamMy Bo3yxa 3a
3TH JBOE CYTOK.
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T.C 4

4

3

2

o AN S
=11 6:00-12:0Q-18:00-0:00 6:[)0-12:00'18:007‘
-2 = s e S

-3 ™N /
-4

-5

Puc. 30.

4. Kakoii dopmyJsioit 3a1aétcst QyHKUHMsI, rpaduK KOTOPO# U306~
pa)kéH Ha pucyHke 317

lﬂy I
|\
—1
0] 1 X
|
Puc. 31.
Dy=—(z+1)>+1 2)y=(x—-1)+1
y=2(x—-12%+1 4)yy=—-2(x+1)*+1

5. Ha pucyHke 32 u3oOpaxeHbl rpadMku QyHKUHHA y =

8=
=

y = 4z. Bboluncaute KoopauHaThl TOUkH B.

6. Ha rpacuke n3o6parkeHa 3aBUCHMOCTb KPYTSILLLErO MOMEHTa
ABHUratens ot uucya o60poToB B MUHYTY (cM. puc. 33). Ha ocu
abCLMCC OTKJAIbIBAETCS YHCJ10 060POTOB B MUHYTY, HA OCH OpIM-
HaT — KpyTawHid MoMeHT B H-M. UeMy paBeH KpyTsAUHid MOMEHT
(B H-m), ecaiu seuratens nenaet 3500 060poToB B MHHYTY?
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H-Mu

A 180

1 150 A

120

:
B

30 AN

01000 2000 3000 4000 5000 06/Mu
" Puc. 32. Puc. 33.

(o=
=

BapuanTt 3

1. YctaHOBUTE COOTBETCTBHE MexXay rpacdukamu GyHKUMEA (CM.
puc. 34) u hopmysamu, KOTOpbIe HX 33aJal0T.

A) . B) B)
Vi YA 94
/

1 1 l1

o I 1% o LT ) %
Puc. 34.
Hy=(z-3? 2 y=22+3 3 y== 4)y=—4
i

OrseT:
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Inaga 1. Ipagrkn n @yHxuHH

2. Ha pucyHke 35 u306paxeHbl rpadpukn GpyHkuHil y = 22 — 51
y = 2z — 2. Bblukc/iuTe KOOPAHHATHI TOUKH A.

Puc. 35.

3. Ha pucyHke 36 nokazaHo H3MeHeHHe TeMMepaTypbl BO3yXa Ha

MPOTS2KEHUH CYTOK. 10 ropu3oHTasu yka3biBaeTcsi BpeMs CyTOK,
110 BepPTHKAJWM — 3HaueHWe TemnepaTypbl B rpaaycax Llesnbcus.

T°C

28
27
26
25
24
23
22
21
20
19
18
17
16
15
14

13

6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00

Puc. 36.
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Onpenennte no rpacuky, CKOJbKO 4YaCOB NPOLLJIO MEXIY MO-
'MEHTaMH, KOrJa TemrepaTypa BhepBble 3a 3TH CYTKH [PHHSJIA
HauboJsblUee U HAUMEeHbllee 3HaUYeHHsI.
4. Kakoii u3 rpacdukoB sBasieTcss rpacdHKoM (YHKUUH

y= 2 + 3 (cm. puc. 37)?
z—1
1) 2)
yn yn
ARTMAY
1 { \
X
3) 4)
[ J1
\
T = 1
) 1)
\ 3 \
1 |
Puc. 37.

5. Ha pucynke 38 usoOpakeHbl rpadyku QyHKUHH y =

8 lw
~

y = . Halinure koopanHatel Touku A.

x._
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Puc. 38.

6. Ha rpacuke nokasaH npotiecc pasorpena JBUraTess JerkoBo-
ro apromo6usis (cm. puc. 39). Ha ocu abcuuce oTknanbiBaercs
BpeMsi B MUHYTaX, Npolieilee ¢ MOMEHTa 3aryCcKa JIBUraTesisi, Ha
OCH OpaMHAaT — Temnepatypa Asuratensi B rpanycax Lleabcus.
OnpenenuTte no rpadHkKy, 3a CKOJIbKO MUHYT JIBUTaTelb HarpeeT-
csic 40°C no 70°C.

A

90 <
80 N

60 - AN

40
30
20
10

1 234567 8910111213
Puc. 39.
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39

Bapuant 4

1. ¥YcraHoBUTE COOTBETCTBHE MexXKAy rpacdukamu (yHKUHH (CM.
puc. 40) u bopmynamu, KOTOpbie HX 33aIOT.

A)

B) B)
YA Ay \ YA]
/ \ [
\
1 1 1
= X \ 1
ol 11 X o 1] 4— (0] x
[
1
Puc. 40.

2

Dy=—12)y=-23)y=(2+22-24) y=-c—4
X T

Orser:

A

b

B

2. Ha pucytke 41 n3o6paxetbl rpaduku pyHKUMH y = ixz —4

1
HY = —§x + 2. Bbluncaire KoopauHaTh! TOYKH B.

3. Ha pucyuke 42 nokasaHo n3MeHeHHe TeMmnepaTypbl BO3/yXa

Ha MPOTS2KEHUH BYX CYTOK. [lo FOpH30HTAJIH yKa3blBa€TCsl Bpe-

Ms1 CYTOK, MO BEPTHKAJIKM — 3HAUE€HHE TEMIIEPATYypbl B rpaaycax

Llenbcus.
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T.°C
26
%z
23 //’—\

22 7

21 ~ \

20

N \ / ~

17 N\ /

16
15
14

13
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
Puc. 42.

Onpenenute no rpaguky pasuuuy (B rpapycax lLlenbcus)
MEX]1y HaUMEHbILIUMU 3HaUeHHSIMH TEMIIEPATypbl 32 3TH ABOE CY-

TOK.
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4. YcraHoBHTE COOTBETCTBHE MeXAYy rpadukamu yHKUHH (CM.
puc. 43) 1 bopMyJiaMH, KOTOpbie H3 3aJ1AIOT.

A) b) B)
y yﬂ [
1" Yy
l L~
o 1 X ! . JAMEAY R
0l 1 X 0 X
I
Puc. 43.
1 1
Hy=vz+3+1 2)y———§x+§
3Ny=—-z>+2r+2 4)yy=(x—-1)2+2

A | b | B

OrTger:

5. Ha pucynke 44 uzo6paxenbl rpaduky QyHkuui y = 2z + 1,

3
y =4 — z,y = —z. Boluucanre koopauHaTbl Touku C.

Puc. 44.

6. B aspornopTy uemonaHbl Nacca>kMpoB MOJHUMAIOT B 3aJl Bbi-
nauu 6araxka rno TpaHcrnoptépHoil JeHte. [1pu npoekTHpoBaHHH



42 : Ihasa 1. Ipaguku n pyHkumm

TpaHCNnopTépa HeOOXOAUMO YUUTBIBATH 10-

MYyCTUMYIO CHJTy HATSXKEHHUS JIEHTbl TPAHC- Fwee) —
noprta. Ha pucyHke 45 n3obpakeHa 3aBu- v

CUMOCTb HaTS>KEHHUS JIEHTbI OT & — OT yIJia 7

HaKJOHA TPaHCMOPTEPA K TFOPH3OHTY MpH 30 /

pacuétHoi Harpy3ke. Ha ocu abcuucce oT- 0% >
KJ1abIBAeTCsl yroJl MoAbema B rpajaycax, Ha

OCH OpAMHAT — CHJIa HATS>KEHWs TpaHC- Puc. 45.

MOPTEPHOM JIeHThI (B KWJIOTpaMMax cHJibl). [1pn kakom yrie Ha-
KJOHA cusa HaTshkeHus pocturaeT 180 krc? OTBeT naiite B rpa-
aycax.

Bapuant 5

1. YcraHoBuTe cooTBeTCTBHE Mexay rpadHkaMu (QyHKUME (CM.
puc. 46) u hopmynamu, KoTopble WX 3a/12I0T.

A) 57 ) B) VAl B) T A [
\ ,/
I -l ! -~ 1/ -
oll x| ==l o] [l x o] [x
/
\ /
\ /
| V[T
Puc. 46
) 2
1)3/:5 2)y=;
Ny=+vVr+4-2 Hy=vVr+2-—4
A b B

OrgeT:
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2. Ha pucynke 47 u3o6pakeHbl rpa-
bukn PyHkuMii y = 3z.+ 3 H
y = 2% + 4z — 3. Boluncsmre Koop-
JIMHAThI TOUKH B.

3. Ha pucynke 48 nokasan rpaduk
3aBUCHMOCTH JUIHHBI TOPMO3HOTO M1y~
T HEKOTOPOro aBTOMOOWJISI OT CKO-
POCTH, C KOTOPOH.OH MOYET JIBUTaTh-
Csl no TpeHHpoBOYHOMY TpeKy. Ilo
TOPU3OHTANBHON OCH OTKJA/bIBAETCS
CKOpOCThb (B KM/L{), Mo BepTHKaJb-

y=x'+4x-3

Vs

A

Puc. 47.

HOM — JIMHA TOPMO3HOro NMyTH (B MeTpax). OnpenenuTe no rpa-

UKy, C KaKOH HanOOJIbLLIEH CKOPOCTbIO MOXKET IBUTaTbC B 1aH-
HbIX YCJIOBHSIX aBTOMOGHJIb, UTOOBI €10 TOPMO3HOM NyTb Obl1 He

6osee 45 M. OTBeT yKaxkuTe B KM/ u.
S, m

75

65

55
45

35

25 .

15 T

Puc. 48.

>
0 10 20 30 40 SO 60 70 80 90 100 v (km/u)
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4. Kakoii popmysioit 3anaércs dyHkuusi, rpaduk KOTOpo# H306- -
pakéH Ha pucyHke 49?

»4

1 =

0 £
\

Puc. 49.

2 1
DHy=—2—+1 Ny=—+1
)y z—3 )Y r—2
3)y= —2—+1 fy=—2—12

z—1 : r—2

5. Ha pucynke 50 nzo6pakenbi rpaduky pyHkumi y = r2+5z+1
Wy = —x? — 3z — 5. Bblunc/MTe KOOPAHHATHI TOYKH B.

Puc. 50.
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6. MolHOCTb OTOMHTEJNSI B aBTOMOOHW IE peryiupyeTcst JOMNOJHN-
TeJIbHbIM COMPOTHBJIEHHEM, KOTOPOE MOXKHO MEeHsITb, T0OBOPayH-
Basi pYKOSITKY B caJloHe MalluuHbl. [1py 3TOM MeHsieTcst cuJia ToKa
‘B 3JIEKTPHUECKOH LIeMH JIeKTPOABHraTessi — YeM MeHbllle CO-
MPOTHBJIEHHE, TeM 6OoJbLiIe CHJIAa TOKA U TeM ObiCTpee BpallaeTcs
morop otonutednsi. Ha pucyrke 51 noka3aHa 3aBUCHMOCTDb CHJIbI
TOKa OT BeJIMUHHbI cONpPoTHBJeHHs. Ha ocu a6eumce oTKnabiBa-
eTCsl COMpOTHBJIEHHE (B OMax), Ha OCH OPJAMHAT — CHJa TOKA B
amnepax. CKOJIbKO amrep cocTaBJisieT CH/Ia TOKA B LIETH MPH CO-
npotusJenud 1,5 Om?

I(4)1

00,5 R(Om)
Puc. 51.
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BapuaHT 6

1. YcTaHOBUTE COOTBETCTBHE MEXAY rpacdukamMu yHKUHE (CM.
puc. 52) u hopMyaMH, KOTOpPble UX 3a7aI0T.

A) B) B)
Vi VA

\ ol1
\ ]I 1 T / \

=

=Y

lad 4
S

Dy=vz-1 2)y=—(z+2)2+1

5 5
3 = —— - 4 = ——
)y 3 )y 5T

A | b | B

OrtgeT:

y=4x-13
2. Ha pucynke 53 u3o6pakeHbl
rpaduku yHKuMil y = 4x — 13
ny = —4(x —4)%+11. Bolunc-
JIMTe KOOPAHHATHI TOUKH A.

V=

3. Ha pucynke 54 nokasan
2
rpaduk H3MeHeHUs paspsila y=-4(x-4)+11

aKKyMyJisiTopa MOOHJILHOTO Te- A/
JedoHa. Ha BepTukasnbHO# ocu
OTMeUaeTCsl HanpsikeHue (B Puc. 53.

BOJIbTAX), Ha FOPH30HTaJLHOH

ocH — Bpems paboThl TesiedoHa (B uacax) nocse noa3apsiiky.
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Onpenennte no rpacduky, Kakoe HanpskeHHe (B BosbTax) Oyaer
JaBaTh aKKyMyJisiTop uepe3 20 yacoB nocJe noA3apsikH.

UB
3,6

3,0
2.4
1,8
1,2
0,6

.

0

12 16
Puc. 54.

20

24 1, uac

4. YctaHOBUTE COOTBETCTBHE MEXAY rpadukamu QyHKUWH (CM.
puc. 50) U hopMysIaMH, KOTOPbIE HX 3a/AI0T.

A) b) B)

\y‘ 7} 7

\ / /

0 X ol 1| 0 X

Puc. 55.
Dy=(x—-1)2+1 y=xz+1
Ny=(x+1)*+1 d)yy=z+2
B
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5. Ha pucyhke 56 uzo6paxkenbl rpaduki GyHKunil y = 2 — 3 1
y = .+ 3. Bblurcaute KoopauHaThl TOYKH A.

y=x>-3

Puc. 56.

6. B xo1e xuMHueCKoil peakLiHH KOJIMYECTBO HCXOJHOTO BEllleCTBA
(peareHTa), KOTOpOe ellé He BCTYMUJO B peakluio, CO BpeMeHeM
yMeHbLuaercsi. Ha pucyrke 312 3aBUCMMOCTD NPEACTaBJIeHa rpa-
¢drkom. Ha ocu abcumcc oTk/IaabiBaeTCsl BpeMsi B MHHYTaX, ITPO-
LUe/illiee ¢ MOMeHTa HayaJa peakluH, Ha OCH OpAMHAT — Mmacca
OCTaBLLEroCsi peareHTa, KOTOpbIi elllé He BCTYMH B PeakLMio (B
rpamMmax). Onpese/iuTe no rpaguky, CKOJIbKO rpaMMOB peareHTa
BCTYMHUJIO B PEaKUUIO 32 NepBble UEThIPE MUHYTHI.

m(2) 4

t (A;uH)

Puc. 57.
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Yranbl

® Hemmnozo nonesnoii ungpopmayuu

®urypa, o6pa3oBaHHast AByMsl JiyuaMu ¢ o06Llel BepLIHHON H
OJHO# M3 YacTell MJIOCKOCTH, OTPAaHHUEHHOW 3TUMH JIyuaMH, Ha-
3bIBAETCS YIJIOM.

O6uias BepllMHA Jyyel Ha3blBaeTCsl BEPIUMHOM YrJa, a caMu
JIydd — CTOPOHAMHM yrJaa (cM. puc. 58).

B B

C C

a) 6)
Puc. 58.
M306paxkéHHble HAa pUCYHKe D8 yriibl oGosHauaiotes ZBAC
(umu LCAB, v npocto ZA). Ho o6biuHO B reomeTpuu pac-

CMAaTpHBAIOTCA «MeHbLLIHEe» YIJIbl (CM. puc. 58 a), Mbl OylieM ToxKe
CJ1e[IoBaTh 3TOMY 0603HAYEHHIO.
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Yron nazbizaercst pa3BEPHYTHIM, €C/IH €r0 CTOPOHbI BMECTE
o6pasyloT npsiayto (em. puc. 59). Besmunna passépuyrtoro yraa
paBHa 180)°.

A a
Puc. 59.

J1Ba yriia HA3LIBAIOTCH CMEXKHBIMU, €CJIH OJIHA CTOPOHA Y HHUX
obulasi, a jBe JApyrie cocTaBisioT BMecTe npamyto. Hanpumep,
Ha pucytike 60 ZAOB 11 ZBOC — cmextbie. CyMMa CMEXHBIX
yraioB pasiia 1307 (LC'OB + £ZBOA = 180°).

B

C o A
Puc. 60.

¥YroJ1, paBHblil CBOEMY CMEXHOMY, Ha3biBaeTcs npambim. Ha-
npumep, ZABD n ZDBC na pucynke 61 — npsimbie. [1pamoi
yrodJ pasen 90°.
D

Puc. 61.
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Puc. 62.

BuccekTpuca — 370 /yu, HCXOASUIUI U3 BEPLUUHbI YIJ1a U Jie-
Jsmi ero nonosiam. Ha pucyrke 62 BD — GuccekTplica ocTpo-

royria ABC (ZABD = /DBC = —;—AABC).
IpsiMble, NepeceKaroLIHecs Mnoj npﬂMblM YIJIOM, Ha3bIBaKOTCsl

nepneHanKyJAsIPHbIMH (€CJIH NpsiMble @ U b NeprneHanKyJIsIpHbI,
nuuyta L b).

Ecau yron MeHblle 90°, OH Ha3bIBAETCS OCTPbIM, eCaH 60JIb-
we 90° — Tynbim.

J1Ba yrjila Ha3bIBAlOTCA BEPTHKAJbHbIMH, €CJlH CTOPO-

Hbl OJHOTO Yrja SBJSIOTCH MNPOAO/KEHHSMH CTOPOH JPYyro-
ro. BeprtukasbHble yribl paBHbl. Hanpumep, Ha pucyHke 63
LAOB = £ZCOD, LAOC = £LBOD.

A

Puc. 63.
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8— 3ada4u c pewenuamu

7. Haiiqure rpanycuyto mepy yria ZCOB, ecnu LZAOC = 150°
(cM. puc. 64).
C

A o B
Puc. 64.

Pewenue.
ZAOC v ZCOB — cMexHble, 3HauuT,

LAOC + LCOB = 180°, ZCOB = 180° — 150° = 30°.
Omesem: 30°.

@ Hemnoezo noaesnoti ungpopmayuu
l_lpﬂMble, KOTOpbIE He repeceKarTcd, Ha3blBAKOTCA mapaJd-
JI€EJAbHbIMHA.

1Be npsimble, neprieHAWKYJsIpHblE OfHOK H TOH e MpsIMOH,
napaJnesbibl. Ha pucynke 65a L cu b L ¢, a 3Hauut, a || b.

a []
b =
[
Puc. 65.

I1Be npsiMbie, napaJsesbHble TPETbEN, TaKXKe NMapasiiesbHbl.
Hanpumep, ecina || bub || ¢, Toa || c(cm. puc. 66).
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a

b

Puc. 66.

PaccmoTtpum nBe npsiMble, niepeceuéHHble TpeThel, KOoTopas
Ha3blBaeTCs cekylled (cMm. puc. 67).

Puc. 67.

4 45, £3 v £6 — HakpecT Jexauine; £l u £5, L4 u /8,
42 n £6, L3 u L7 — COOTBETCTBEHHble, Z4 W £6, L3y L5 —

OJTHOCTOPOHHHE.,
[Ipu nepeceueHuu napassiefibHbix MNPSIMbIX CeKyileH (cM.
puc. 68) HakpecT Jiexalllle yribi paBHbl (£4 = £5, £3 = £6),
COOTBETCTBEHHbIE YIVIbl PaBHbl (L2 = 46, L3 = L7, L1 = 25,
£4 = /8), a cyMMa OJIHOCTOPOHHHX YIVIOB paBHa 180°
(£4 + £6 = 180°, £3 + /5 = 180°).
BepHo 1 o6paTHoe.

e Ecsu npu nepeceyeHuH ABYX MpsiMbiX TpeThel oOpasylorcs
paBHble HAKPEeCT JieXKalllke YIJibl, TO MPSAMbIE MapaJiie/bHbl.

e Ecan npu nepeceueHnu ABYX NpsIMbIX TpeTbell oOpasyloTcs
paBHble COOTBETCTBEHHbIE YIVIbl, TO [IPAMbIE NapaJlJesibHbI.
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/s

5/6
3/4
yz
Puc. 68.

e Ecsiu npu nepeceueHuH ABYX MpPAMbLIX TpeTbell CyMMa OHO-
CTOPOHHHX YIJI0B paBHa 180°, To npsmMble napaJiiesbHbl.

8—= 3adauu c pewenuamnu
8. Ilokaxkute, 4To npsiMble a U b napaJJenbHbl (CM. puc. 69).

o /M
a A lzoﬂ/
B C
E
(o]
b D ]%/120 F

Puc. 69.

Pewenue.

LDEB = /FFEN = 120° (TaK KaK 3TH yrJ/ibl BEpTHKAJIbHbIE).

Tak kak coorBetcTBeHHble yrabl DEB u ABM paBHbl, TO
npsiMble a W b napanJe/ibHbl.

@® Hemnoezo noaesnoi ungpopmayuu

CepeanHHDbIM MEepPNEeHAUKYJAAPOM K OTPE3Ky Ha3blBAeTcs
npamas, neprneHauKyJaspHas OTpe3Ky U NMpoxXoAsulas yepes ero
cepenuHy. Bce Touku, iexxauiyde Ha cepeJMHHOM MepreHauKyaspe
K OTpe3Ky, paBHOYyaJleHbl OT €ro KOHLOB (TO ecTb Ha pucyHke 70



Inasa 2. [Tranumerpus 55

npsiMmasi a — CepeIHHHbIN NneprneHauKyasp K oTpe3ky AB, a 3Ha-
uut, CA = CB).
C

a

Puc. 70.

Teopema ®Paneca. Ecin napansesnbHble npsivble, nepeceka-
[OLLlYe CTOPOHBI YIJia, OTCEKAlOT Ha OJHOH €ro CTOPOHE paBHble
OTPE3KH, TO OHH OTCEKAIOT paBHbie OTPE3KU H Ha JAPYro# €ro cTo-
poHe.

Paccmotpum npumep (cMm. puc. 71). Ecan
OA; = A1Ay = AyA3 w A\ B, || A2B; || A3Bs, 10
OB, = B,B; = ByBs.
A4, 4, 4

TpeyroabHuk

TpeyronbHHKoM Ha3biBaeTcsi MHOTOYTOJIbHHK C TPeMsl yriia-
mu. Hanpumep, Ha pucyHke 72 uzobpaxxén AABC (Tak 0603Ha-
yaeTcsl TPEYroJIbHHUK C 3alaHHbIMH BEPLUHHAMH ).
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Puc. 72.

[MepumeTpoM TpeyrosbHHKa Ha3bIBAETCSl CyMMa [JIMH €ro
cropoH. Haripumep, nepumerp AABC (cM. puc. 72) paBeH
AB + BC + CA.

Menunanoit TpeyrosbHUKa Ha3biBaeTCsl OTPE30K, COENUHSIO-
LUMH BEPLUMHY TPEYroJbHHKA C CepelMHON MPOTHBOMOJIOXHOH
ctopoHbl. Hanpumep, AM — menuana AABC (cM. puc. 73).

A
B——3———C
Puc. 73.
Buccexktpuca TpeyronbHHKa — OTpPe30K GHCCEKTPHCHI yr-

Jia TPEYTOJIbHHKA, COEIMHSIIOLLMH BEPLLUHHY C TOUKOH MPOTHBOMO-
JIOXKHOH cTOpOHbI. [1poite roBopsi, otpe3ok AK (cM. puc. 74) —
Ouccekrtpuca Tpeyronbiuka ABC, eciu LBAK = LCAK.
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BbicoTOW TpeyrosbHHKa Ha3biBaeTcsi OTPE30K, COEAMHSIO-
LM BEPLUUHY TPEYrOJIbHHKA C TOYKOH NPOTHBOMOJIOXKHOM CTOPO-
Hbl (WM €€ MPOLOIKEHHS) U MepreHANKYJISPHbIA 3TOH CTOPOHE.
Hanpumep, AH — Bbicota AABC (cM. puc. 75).

A

Puc. 75.

88— 3adauu c pewenuamu
9. Ykaxknte HoMepa BepHbIX YTBEPKAEHHI:
1) CymMa cMexxHbIX YrjioB paBHa 90°.

2) Ilpu nepeceueHuH napaJsiesibHbIX MPSAMBIX CEeKYyLIEH HaKpecT
JiexKallye yriibl paBHbl.

3) BepTuKanbHble yIiibl PaBHbI.
4) Eciu Ay, A, nexaT Ha ofiHo¥ cTopoHe yra ZByOA,, a By,
B, — Ha npyro#, A1 By || A2BouOA; = A1 As, 10 B1 B = 20B;
(cm. puc. 71).
5) Pa3BépHyTbIM Ha3biBaeTcs yroJi, MeHblLIH#A 90°.

Pewenue.

YTBepxKIeHHe 1) HeBepHO, TaK KaK CyMMa CMEXKHbIX YIVIOB
paBHa 180°.

YTBepkIeHHe 2) BEPHO, TaK Kak sIBJsIeTCsl CBOHCTBOM napaii-
JIe/IbHBIX TIPSIMbIX.

YTBepxKaeHHe 3) BEPHO 110 CBOUCTBY BEPTHKAJbHBIX YIVIOB.
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YTBepxKaenne 4 HeBepHO, Tak Kak By By = OB; 1o Teopeme
dagneca (cM. puc. 71).

YTBepxkaeHue 5) HEBEpPHO, TaK Kak pa3BEpHYTHIH yroJ paBeH
180°.

Omesem: 23.

@ Hemnoezo noaesnodi ungpopmayuu
CyMmMa yrJjioB TpeyrosibHuKa paBHa 180°.
CyMMa AByX CTOPOH TpeyroJibHHKa 60Jiblie TpeThel.

[1poTuB 60OJbLIEH CTOPOHBL TPEYroJibHUKa J1eXKHUT GOMbLINH
yrodJi.

[TIpotuB GOsbLIErO yryia TpeyrosibHWKA JieXKHT ero 60Jiblias
CTOpOHA.

PaBseHcTBO TpE€yYrojibHUKOB
Pashble TPE€YrojJbHUKH — 3TO TaKHE TPECYTrOJIbHHKH, KOTO-

pbleé MOXKHO COBMECTHTb APYT C APYrOM, HaJIOXKHUB JPYr HA Apyra
Tak, 4TOObl OHH COBMAJIH.

[Tpu3snaku paBeHCTBa TpeyroJbHHKOB.

1. Ecau ngBe CTOPOHbI U YroJ MexJay HHMH OAHOIO TpeyroJib-
HHKa COOTBETCTBEHHO PABHbI IBYM CTOPOHAM H YIJly M€Ky HUMH
ApYroro TpeyroJjibHWUKa, TO TaKHue€ TpeyroJlbHUKHW paBHbI.

BA‘

G

Puc. 76.
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Hanpuwmep, ecin AB = A B, AC = A,C,, LA = LA, (cm.
puc. 76), 10 AABC = AA,B,C}.

2. Ecan cTopoHa # Ba npusexxaluux K Hel yriyia OJHoro Tpe-
YroJlbHHKa COOTBETCTBEHHO PaBHbI CTOPOHE H ABYM MPHJIeXKaLLHUM

K Hel yrJiam 1pyroro TpeyroJibHHKa, TO TakHe TPeyroJlbHHKH paB-

4
//B\A A
A } C G B,

Puc. 77.

Hbl.

Hanpumep, ecnu AC = A,C,, LBAC = /BA;C; u
LBCA = 4£B,C Ay, 0o NAABC = AA,B,C] (cMm. puc. 77).

3. EcaiM TpU CTOPOHBI OJHOTO TPeyroJibHHMKA COOTBETCTBEH-
HO paBHbl TPEM CTOPOHAM JPYroro TpeyroJbHHKa, TO TaKue Tpe-
YroJlbHHKH PaBHbL.

’ B
B A, !
C
G
A

Puc. 78.

Hanpumep, ecnu AB = A, B,, BC = B;C}, AC = A,C4, 10
AABC = AA,B,C; (cwM. puc. 78).
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l'lo,u,oﬁﬁe dhuryp

YacTto BeTpeuaiotes GUrypbl, KOTopbie HMEIOT pa3Hble pa3me-
pbl, HO OAMHAKOBYIO (hOpPMY, HarNpuUMep, Bce KPYrH HJH BCe KBajl-
paTbl. Takue (urypbl Ha3blBaOT NOAOGHBIMH. -

Tpeyronbhukn ABC w A;B;C; noaoGHbl apyr apyry
(AABC ~ AAB\Cy), ecan LA = LA, ZB = /B,
AB  AC _ BC
AB AC T BiG
Koa(duruneHTom nonobus (cm. puc. 79).

B

LC = ZCyu = k, roe k Ha3bliBaOT

B

AIAC

1

A C
Puc. 79.

B nono6ubix TpEYrosibHHKax MeanaHbl, 6HCC6KTpl/ICb1 H BbICO-
Tbl IPONOPUHUOHAaJIbHbLI C TEM XKe KOBde)HLlHeH'TOM.

[lpusHaku noao6us TpeyroibHUKOB

1. Ecau 1Ba yrs1a 0iHOro TpeyrosibHHKa COOTBETCTBEHHO PaB-
Hbl 1IBYM YIJlam ApYyroro, To Takue TPeyroJibHUK1 MOA0OHbI.

Hanpumep, eciu LA = LAy, LB = 4By, 10
ANABC ~ AA,B,C (cm. puc. 80).
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2. Ecsin 1Be CTOpOHBI OJIHOTO TPEYroJibHHKa COOTBETCTBEH-
HO MPONOPLHOHAJbHBI IBYM CTOPOHAM JPYroro TpeyroJibHHWKa, a
YIVIbl, 3aK/IOUEHHDbIE MEX/Y STHMH JIByMsi CTOPOHAMM, PaBHbl, TO
TaKue TPEeYyroJbHUKH NOAOOHbI.

B
B,
44 c Al/\ e
Puc. 81.
AB A C
H , 121 DLy A= LA, TO
anpmep, eciin — C )

AABC ~ AA; B,C] (cMm. puc. 81).

3. Ecay Tpu CTOPOHbBI OIHOTO TPEYroJibHUKA COOTBETCTBEHHO
NPONOPLUHOHAJBbHBI TPEM CTOPOHAM PYroro, TO TakHe TPEYyroJb-
HHUKH MOAOOHBI.

B
B
A C AIACI
Puc. 82.
Hanpumep, ecaiu AB _ AG BICI,To

AB AC BC
AABC ~ AAlBlCl (CM. puc. 82)

8— 3adauu c pewenuamnu

10. Haiinure rpagychyio mepy yria ZC Tpeyrodbhuka ABC (cM.
puc. 83), ecaiu LA = 120°, LB = 30°.



62 Ihasa 2. [Thanumetpus

120
30 C

Puc. 83.
Pewerue.
LA+ 4B+ £ZC = 180°, otkyaa 120° + 30° + ZC = 180°,
ZLC = 30°. '
Omesem: 30°.

11. Hakaute cropony A;C; Ttpeyroabhuka A;B,C,, ecau
LBAC, = LBAC, £/BC1A, = ZBCA, AC =10, B,C, = 4,
BC = 8(cMm. puc. 84).

Peuwienue.
B
B
8 /\1
A 10 C A G
Puc. 84.
AABC ~ AABCy no aBym yraam (nepBblil MpH3HaK
N0 100U TPEYroJibHUKOB). B¢y = ‘4101; 4 — AlCl;
BC AC " 8 10

8

~

Omsem: 5.

3ameuarue. HacTo yribl H3MEPSIIOT He B rpajycax, a B paau-

aHax. 1° = (panunaH), BNpoueM, eAHHHLY H3MEPEHHA 4acTo

T
180°
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onyckaior. 30° = 30— = Z:60° = X, 90° = X 180° = 7 u
0 6 3 2

T. O.

@ Hemnozo noaesnoii ungpopmayuu
ﬂpﬂmoyrdﬂbublﬁ TpeerJleuK

TpeyrosnbHuK HasbiBaeTcsi NPSIMOYFroJbHbIM, €CJH OJWH U3
ero yryioB paseH 90° (g) CropoHa, Jexauias npotus yraa 90°

(l'IpF{MOI'O yma), Ha3blBaeTCHd FMHOTeHySOﬁ, ABE ApPYruX — KaTte-

TaMHU.
Teopema lMudaropa.
KBaspat runoreHy3bl paBeH CyMMe KBaapaToB KaTeToB.

Hanpumep, AB? = AC? + BC? (cM. puc. 85).
A

Puc. 85.

CuHyCOM 0OCTpOro yrjia B psiMOYroJibHOM TPeyroJibHUKe Ha-
3bIBA€TCA OTHOLLEHHE MPOTHBOJIEKALLETO KATETa K FUIIOTEHY3e.

Kocunycom ocTtporo yrsia B NpsiMOyroJibHOM TpPeyroJbHUKe
Ha3blBaeTCA OTHOLLEHHE NPHJIeKalllero KaTeTa K runoTeHyse.

Hanpumep, sin £ZB = A—C cos LB = ¢B (cM. puc. 85).
AB AB
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BHeliHue yriabi TpeyrojbHuKa

Yron, cMeXHbil ¢ KAKUM-HHOYIb YIJIOM TpeyroJlbHHKa, Ha-
3biBAETCSl BHEUWIHUM yrioM TpeyrosbHuka. Hanpumep, ZCBK
(cm. puc. 86) — BHewnuit yron AABC.

C

A B K
Puc. 86.

BHewHuii yron TpeyrojbHHKa paBeH CyMMe  JIBYX
BHYTPEHHHX YIVIOB TPEYroJibHMKA, He CMEXHbIX C HHUM
(£CBK = /BCA+ ZBAC, cwm. puc. 86).

CuHyc yrna paBeH CHHYCy CMEXHOro C HHUM YyIJa
(sin ZCBK = sin ZCBA).

KocHHyCbl CMeXHBIX YIVIOB — TPOTHBOIOJIOXKHbBIE UMCJA
(cos ZCBK = —cos ZCBA).

3Hauenus CUHYyCca U KOCUHYCA HEKOMOPbLX Yeno8

N rpagycht | 0° | 30° | 45° | 60° | 90° | 180°
paauaHbl 0 Ll z LS s s
6 4 3 2
sin o 0 L Q ﬁ 1 0
2 2 2
cos o 1 @ ﬁ 1 0 -1
2 2 2
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B npsiMoyro/ieHOM TpeyroJibHHKe Karer, JieKallyi NPOTHB yT-

Jga 30° (%) paBeH MoJioBHHe runorteHy3bl. Ha pucyhnke 87 B

AABC /C = 90°, ZA = 30°, sauur, BC = %AB.

B

Puc. 87.

8—r 3ada4u c pewenuamu
12. Haiigure cos 120°.
Pewenue.

Tak xak yron B 120° cmexeH ¢ yraom B 60°

(120° + 60° = 180°), 70 cos 120° = — cos 60° = —% — 05

Omsem: —0,5.

13. Haiinute cropony AC TtpeyroibHuka ABC, ecau
ZACB = 90°, AB = 5, BC = 4 (cM. puc. 88).
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Pewenue.

Mo Tteopeme Iudaropa AB*? = AC? + BC? otkyna
AC?=AB*-BC?=5-42=9,AC =V9=3.

Omesem: 3.

® Hemmnozo noaesnoii ungpopmayuu

OTpesoK, COeNUHSIOIUI CePeNHbI IBYX CTOPOH TPEYroJIbHH-
Ka, Ha3blBaeTCsl CPeiHei JuHHeH TpeyrojbHuka. OHa napad-
Jie/bHA CTOPOHE TPeyroJibHUKa H paBHa eé nososute. M N || AC,

MN = —;—AC(CM. pHc. 89).

Puc. 89.

B s11060#1 TpeyroJibHUK MOXKHO BIIHCATb OKPYKHOCTb, KOTOpast
OyZeT KacaTbCsi KaX10 U3 ero CTOPOH, T. €. UMeTb C HeH 0JHY 00-
Lyt Touky. Takast OKpy>KHOCTb — elMHCTBeHHasl. buccekTpuchl
TPeYroJIbHUKa MepeceKalTcsl B ONHOH TOUKe, KOTopas siBJsieTcs
LIEHTPOM OKPY>KHOCTH, BMHCAHHOW B TpeyroJibHHK (cM. puc. 90).

Puc. 90.
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BOKpYyT J11060r0 TpeyroJbHHKa MOXKHO OMHCATh OKPYXHOCTD,
KOTOpasi MPOXOAHT 4epe3 BCe ero BepliMHbl. Takas OKpy»-
HOCTb — eJMHCTBeHHasl. CepellUHHble TIepreHIHKYJIsPbl K CTO-
DOHAM TPeyro/bHHKa MepeceKatoTcsi B OHOI TOUKe, KOTopast iB-
JIIeTCS LIEHTPOM OKPYXKHOCTH, OMMCAHHOM OKOJIO TPeYroJibHHKA
(cM. puc. 91). |

Puc. 91.

[Tpsimble, coaepxkallye BbICOTh! TPEYroJibHHKA, NepeceKanT-
Cd B OHOH TOUKe.

MeinaHbl TpeyroJbHUKa NepecekatoTcs B OHON TOUKE U Jie-
JIITCS1 €10 B OTHOLUEHUH 2 : 1, cunTas oT BepiuvHbl. Ha pucynke

CO BO A0 2
92 nosyuaem = = = =.
c,0 BO A0 1
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PaBHoGeapeHHblit U PABHOCTOPOHHHUIA TPEYTrOJIbHUKH

TpeyronbHHK Ha3blBaeTcsi paBHOOG€APEHHBIM, €CJH [Be
ero cTopoHbl paBHbl. OHM Ha3biBalOTCsi GOKOBbLIMH CTOPOHA-
mu. TpeTbsi cTopoHa Ha3biBaeTcst ocHoBaHHeM. Ha pucynke 93
AB = BC, AC — ocHoBaHue AABC.

5

A +# H H C

Puc. 93.

B paBHOGepeHHOM TPeYroJibHUKE YIJibl, MPUJEXKallHe K 0C-
HOBaHHUI0, paBHbl (LBCA = ZBAC Ha pucyHke 93), a BbICOTa,
MelHaHa U OMCCEKTpHCa, NMPOBEAEHHbIE K OCHOBAHUIO, COBMAAA-
10T. BH ABasieTcs cpa3y v MeildaHo#, 1 OUCCEKTPUCOH, H BICOTOH
B AABC Ha pucyHke 93.

Ecau B TpeyrosibHHKe 1Ba yr'Jia paBHbl, TO 3TOT TPEYroJib-
HUK — paBHoOGeapeHHblii. Ha pucynke 94 ZABC = ZACB, a
3Hauut, AABC — paBHoGenpeHubiil (AB = AC).

A

Puc. 94.
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TpeyronbHUK Ha3biBaeTcsi paBHOCTOPOHHHM, €C/lH BCe ero
CTOPOHbI paBHbl. PaBHOCTOPOHHHE TPeyroJibHUKH TaKXkKe Ha3biBa-
IOT PaBHJIbHBIMH.

B paBHOCTOpOHHEM TpeyroJibHHKe BCe YrJbl paBHbl 60°, a Me-
AHaHa, OUCCEKTPHUCA U BbICOTA, NMPOBEAEHHbIE K JIIOOOH U3 €ro
CTOPOH, COBMAJAAIOT.

Ecau B TpeyrosibHHKe BCe yIJibl paBHbl, TO TPEYTOJbHHK paB-
HOCTOPOHHHH.

88— 3adauu c pewenuamu
14. Haiinute cropony AC TpeyrosibHuka ABC, ecau
ZBAC =120°, ZABC = 30°,a AB = 5.

Pewenue.

LACB = 180°—£4BAC—-/ZABC = 180°-120°-30° = 30° =
= LABC, 3nauutr, AABC — paBHoGenpeHHblit H AC = AB =
= 5 (cM. puc. 95).

A

N

B C
Puc. 95.

Omsem: 5.

15. Menuanbl AA; u BB, TpeyrosibHika ABC nepecekawTcs B
touke O. Hatigure AO, ecin AA; = 6.

Pewenue.

O — TouKa nepeceueHust MeuaH (CcM. puc. 96).
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B

s

A 1

Puc. 96.

A0 _ 2 _ 9 40 = 204, AO + A0 = AA, = 6,
04, 1

20A, 4+ OA, =6,30A; =6,0A, =2, A0 =204, = 4.

Omesem: 4.

® Hemnozo noaesnoii ungopmayuu
Mnowanp TpeyroabHuka

[Tnowane TpeyronbHHKa paBHa T[OJIOBHHE MPOWU3BEIEHHsS]
€r0 CTOPOHbI HAa BbICOTY, NPOBENEHHYID K 3TOH CTOPOHE.

Sapc = % -AB - BH (cM. puc. 97).

B

A
A H b C
Puc. 97.
[1nowanp npsiMoyrosibHOrO TpeyroJibHMKa paBHa MOJIOBHHE

NPOU3BENEHHS KATETOB. Sapc = é - AC - BC (cm. puc. 98).

I_IJIOLLla}lb TpEYroJibHHKa  paBHa NnoJIoOBHHE  T[IPpOHU3BE-
O€HHs1 [OBYX €ro CTOPOH Ha CHHYC Yyrja MexXay HHMH.

Sapc = -;- BA- AC -sin ZA (cm. puc. 97).
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A
C
b
C = B
Puc.98.

[lnowane TpeyrosbHHKa paBHA MPOU3BENEHHIO €ro IOJy-
nepuMeTpa Ha paauyC BITUCAHHOH OKPYKHOCTH (S = p-r,
poatbt c) |

— )

[lnowans TpeyronbHUKa paBHa MPOU3BEIEHHUIO TPEX €ro CTO-
POH, IEIEHHOMY Ha yYeTBepEHHbIN pafilyC ONMUCAHHON OKPY»KHO-

CTH (S = Z%)

8= 3adauu c pewenuamu

16. Haiinute paguyc oKpy>kKHOCTH, BIHCAHHOM B TPEYTOJIbHHK Ha
pucyHke 99.

A
3 5
C B
Puc. 99.
Pewenue.
ITo reopeme IMucaropa CB% + AC? = AB?, CB =

— VB3 = 4, Sapo — %AC-CB= %-3-4=6,nepu-
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MQTpP=AC+CB+AB=3+4+5=12,p=§=6,

Sapc = pr = 6r, HO Sapc = 6, 3HauuT, 6r = 6,7 = 1.
Omesem: 1.

~17. TlpoekTop nosHocTbio ocBeliaeT 3kpaH A BeicoToH 60 cM,
pacroJioxKeHHbl# Ha paccTosiiud 300 cM ot npoekTopa. Ha kakom
HaHMeHbllUeM PacCTOSIHUM (B CAHTUMETPax ) OT MPOEKTOpa HY>KHO
pacnoJioXXuth 3KpaH B BblCOTOH 150 cM, uTOObI OH ObiJ MOJIHO-
CTbIO OCBeLLEH, eCJIM HACTPOIKH MPOEKTOpa OCTAITCs HEH3MeH-
HbIMH (cM. puc. 100)?

Puc. 100.

Pewenue.

M3 pucynka 101 AOAA, ~ AOBB;, 3HayuT,
BB, _ OH, 150 _ OH,
AA,  OH’ 60 300’

OH, = 300 - 16%0 — 5. 150 = 750 (cM).

3aecb UCNoJb3yeTCsl CBOMCTBO, UTO BbICOTHI NOAOGHBIX Tpe-

yroibHUKOB (OH u OH;) OTHOCATCSl TaK »Ke, KaK U CTOPOHbI
(or = 72)
OH AA,/
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Puc. 101.
Omsem: 750.

18. UenoBek poctoM 1,8 M cTouT Ha paccTosiHud 20 wwaroB oT ¢o-
HapHoro ctoJqi6a U oTOépachiBaeT TeHb AAuHON B 20 waros. Onpe-
JeJIUTe BBICOTY CTOJI0a B MeTpax.

Pewenrue.
A 20 wazos E 20 wazo6 D
Puc. 102.
Paccmotpum pucynok 102. AACD ~ AABE, ¢h _ Q;
BE AE
AD = AE+ ED = 20 +20 = 40, €2 - 40. CD _ .
1,8 200 1.8
CD = 3,6(m).

Omsem: 3.6.
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@ Hemmnozo noaesnoii ungpopmayuu
lMapanaenorpamm

MapannenorpaMm — 3TO YeTLIPEXYroMbHHK, Y KOTOPOTo
MPOTHBOMOJIOXKHbIE CTOPOHBI NONAapHO napaJuJiesibHbl. Ha pucyn-
ke 103 ABCD — napaanenorpamm, Tak kak AB || CD u
BC' || AD.

B C

A D H
Puc. 103.

[lnowans napasnenorpaMma paBHa MPOU3BENEHHIO OCHOBA-
HUs Ha BbICOTY (Sapep = AD - CH, cM. puc. 103).
[lnowans napanienorpaMma paBHa MpoOU3BeEHHIO IBYX €ro

CTOPOH Ha CHHYC yIJia Me€XX1y HUMH!
SABCD = AB-AD -sin/ZBAD (CM. pHycC. 103)

CpoiicTBa:
1) Cymma yryioB napaJuiesiorpamma, npuJexkaldx K OJHOH CTO-
pone, paBHa 180°. To ectb LA+ £ZB = 180°u LB + ZC = 180°
(cm. puc. 103).
2) B napansenorpamme npoTHBONOJOXKHbIE CTOPOHBI PaBHbI, T. €.
AB = CD, AD = BC (cwm. puc. 103). |
3) B napannesiorpaMme NpoTHBOMOJIOXKHbBIE YIJIbl PaBHbI, TO €CTh
LA =LC, LB = 4D (cm. puc. 103).
4) JluaroHaay napaJJiesiorpaMMa TOYKOH MepeceueHus Ae/sTCs
nonoJsiam, T.e. AM = MC, BM = M D (cm. puc. 104).
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A D
Puc. 104.

[Ipu3Haku napannenorpamma:

1) Ecau B yeTbipéxyroJibHHKe JiBe CTOPOHbI PaBHbI H MapaJijiesib-
Hbl, TO 3TOT YEThIPEXYroJIbHUK — napaJiiesiorpamm. To ecTb, eciiu
AB || CDu AB = CD, to ABCD — napaJJejiorpamMm (cm.
puc. 105).

2) Ecaiu B ueTbipéXyrosibHHKe MPOTHBOINOJIOXHbBIE CTOPOHBI 0~
MapHO PaBHbI, TO 3TOT YETHIPEXYTONIbLHUK — MapaJienorpamm. To
ecTb, ecii AB = CD w BC = AD, 1o ABCD — napaJjuieso-
rpamm (cMm. puc. 105).

/7

Puc. 105.

8 3ada4u c pewenuamu

19. B yetsipéxyrosbiuke ABCD AB = CD =5,
LDBA = ZCDB = 30°. Haitnute AO, eciiu AC = 8 (cm.
puc. 106). '
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B A

C D
Puc. 106.

Pewenue.
Tak kak ZDBA = /CDB, to CD | AB no npusHa-
Ky napaJJesibHbiX npsiMbix, Toria ABC D — napaJJiesorpamm.

(AB = CD, AB || CD — nepBblii Npu3HaK napaJsieno-
rpamma), 3HauuT, Mo CBOHCTBY 4 napaJjuesorpaMma MoJiy4aem

40 =tac =4
2
Omeem: 4.

® Hemnozo noaesnoii ungpopmayuu
Tpaneuus

Tpaneuuei Ha3biBaeTcsi UETbIPEXYTOJIbHHUK, Y KOTOPOTO JBE
CTOPOHbI NMapaJiesbHbl (OCHOBAHHS TpaneuuH), a aBe Apyrie He
napaJuienbHbl. [Ipumep Tpaneunu — Ha pucyHke 107, rne BC u
AD — ocHoBaHusi, a AB 1 CD — 60KOBble CTOPOHBI.

B C

Puc. 107.
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CpeaHeii JuHuel Tpaneum Ha3biBAETCS OTPE30K, COEIHHSI -
IOLUMI cepeauHbl eé 60KoBbIX cTopoH (M K B tpaneuun ABCD
Ha pucyHke 108). Cpennssi JuHHS napadJesbHa OCHOBAHUAM H

paBHa UX T0JlycCyMMe (MK = %(BC + AD)).
[lnowanp Tpaneuuu paBHa MOJSiyCyMMe OCHOBAHHH, YMHO-

>XEHHOH Ha BbICOTY (SABCD = —BC—;—AQ - BH, cm. puc. 108).

B C

Puc. 108.

Tpaneuus Ha3biBaeTcsi paBHOGEeAPEHHOM, ecyii €€ OOKOBbIe
cTopoHbl paBHbl (AB = CD B 1paneund ABCD Ha pucyH-

ke 109).
A4 \D

Puc. 109.

B paBHOGepeHHOl Tpaneuyy yribl NP KaX<A0M H3 OCHOBa-
HHWii paBHbl (LA = 4D, /B = ZC Ha pucynke 109). BepHo u
o6paTHOe yTBepKJEeHHE: eC/Ii B Tpaneuuu yribl P4 OCHOBAHHH
paBHbI, TO TpaneLusi paBHOOeApEHHas.
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8= 3adauu c pewenuamu

20. Haiinure nuiowans Tpaneuud Ha pucyHke 110.

B 3 C
5 |3
A Fr Vo D
Puc. 110.

Pewenue.

3ametuMm, yto BF EC — napasesorpamm (Tak Kak CTOPOHbI
nonapHo napaJieJbHsl ), otkyaa F'E = BC.

N3 AABF no teopeme ITudaropa |
AF = \/AB? — BF? = /25 -9 = 4. Ananornuio ED = 4.
AD=AF+FE+FED=4+3+4+4=11.

SaBcp = %(BC -+ AD) -BF = %?1 = 16,5.

Omsem: 16.,5.
[lpsamoyroabHuK, pom0, KBaapar

[IpsamoyronbHMK — 3T0 MapaJsiesorpamMm, y KOTOPOro Bce
yribl npsimble (cm. puc. 111).

B C

Puc. 111.

[TpusHak npsimoyrosibHHKA: ecJd B NapadJJesorpaMme aHaro-
HaJli PaBHbI, TOT ITOT MapaJNeJorpaMm — MPsIMOYToJIbHHK.
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Paccmotpum npumep (cM. puc. 112). Ecau Mbl 3Haem, uto
ABCD — napaJienorpamm u AC = BD, To Mbl MOXKeM yTBep-
*1atb, 40 ABC' D — npsiMOyroJibHHK.

B C

Puc. 112.

[Tnouianp npsiMoyrosibHHKa paBHa MPOH3BENEHHIO €TI0 CMEXK -
HbIX cTOPOH (Sapcp = AB - AD ua pucyuke 112). Inaronanu
JII060ro NPsIMOYroJibHHKA PaBHbI.

Jlpyrum BuIOM napasJiesiorpamMma sijsieTcsi poM6 — Takoii
YeTbIPEXYTOJIbHHK, BCE CTOPOHbI KOTOPOrO paBHbI MeXIy coGoi
(cm. puc. 113). Pom6 siBaisiercs napaJisiesiorpaMMoM, IHaroHaJu
KOTOPOro B3aUMHO neprneHaukyasapHol (AC L BD Ha pucyHke
114).

Puc. 113.

Ny
\l/

D
Puc. 114.
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[Tpusnak pom6a: ecsiu B mapaJJiesorpaMmme AMaroHasu mnep-

MeHAMKYJISPHBL, TO 3TOT NapaJJenorpamm siBasiercsi pom6om. Ec-
i ABC' D — napaanenorpamm u AC L BD, 10 ABC D — pom6
(cM. puc. 114).

[Tnowans pom6a paBHa MOJIOBHHE MPOU3BENIEHHST €r0 Maro-

Hanel. Sapcp = %AC - BD nasi pom6a ABC D Ha pucyHke 114,

KsagpaTr — 3T0 Takoii npsiMOyro/ibHHK, y KOTOPOrO BCe CTO-
POHbI paBHbI (cM. puc. 115).
B C

Puc. 115.

KBanpat siBisieTcs UaCTHbIM CJyuaeM poM6a, a MOTOMy coue-
TaeT B cebe CBOUCTBA NPAMOYTroJibHHKA H poMba.

HJIOLLlaIlb KBaﬂpaTa paBHa KBaﬂpaTy ero CTOpOHbI, TO €CTb
Sapcp = AB? = a? (cm. puc. 115).

88— 3adauu c pewenuamu

21. Haiinure nuowans pom6a ABC D, 1306paXkéHHOTO HA PH-
cyHke 116.
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Puc. 116.

Pewenue.
BD = 2BO =2-6 = 12, AC = 2A0 = 2-8 = 16, TaK
Kak poM6 — napaJJiesiorpaMM u AHaroHaJ/ii TOYKOH repeceyeHus

JlesiaTes nonoJaM. Sapcp = %AC -BD = —;— 216 - 12 = 96.

Omeem: 96.
22, YkaxuTe HOMepa BepHbIX YTBEPXKACHHI:
1) B paBHOCTOpOHHEM TpeyroJibHHKe BCe YIiibl paBHbl 90°.
2) JIto6oii psIMOYToJIbHUK SIBJISIETCS] pOMOOM.
3) B paBHoGenpeHHON Tpanewyu yrilbl IPU OCHOBAHUH PABHKI.
4) JluaroHanu napaJJjesorpamMma TOYKOH MepeceyeHHs Je/sTCs
rnoroJsam.
5) Cymma aByx cMexHbIX yryioB 6osiblie 180°.
Pewenue.
YTBepxKaeHue 1) HeBepHO, Tak Kak B paBHOCTOPOHHEM Tpe-
yroJibHHKe BCe yIVbl paBHbl 60°.
YTBep:xKaeHHe 2) HEBEPHO, TaK Kak JIerko MPUBECTH NpUMep
NpAMOYTOJIbHHKA, KOTOPBIH He siBjsieTcsl poMOoM (cM. puc. 117).
YTBepxKeHue 3) BepHO, OHO sIBJIsieTCS] CBOHCTBOM paBHOGE-
pPEHHOMH TpaneumH.
YTBepxkaeHue 4) BepHO, OHO IB/ASIETCH CBOHCTBOM Mapasijie-
Jlorpamma.
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10
5
Puc. 117.
YTBepxaeHue 5) HEBEPHO, TaK KakK CyMMa CMEXHbIX YIJIOB
paBHa 180°.
Omeem: 34.

@ Hemmnoezo noaesnoii ungpopmayuu
MHOroyrojbH1UKH

KoHeuHo, 6bIBaIOT He TOIBKO TPEYrOJIbHUKH H UEThIPEXYTOJb-
HUKM. MHOrna BcTpeuatoTcs ¥ TPHHAAUATHYTOJbHHUKH, H JlaXKe
523-yro/ibHHKH. ITO He Tak CTPALIHO, KAaK MOXET CrepBa Mo-
Ka3aTbCs, TaK Kak BCce MHOTOYTOJIbHUKH (71-yroJIbHUKH ) MOIUYH-
HSIIOTCSI HEKOTOPBIM OOLLMM 3aKOHAM: HANpHMep, CyMMa YIJIOB
BBIMYKJIOrO M-yrosibHHKa paBHa (n — 2) - 180° = 180°. Tak, ans
TpeyroJibHHKa cymma yrioB (3 — 2) - 180° = 180°, a/isi yeThl-
péxyrosibHuka — (4 — 2) - 180° = 360°, nisa 13-yrosibHuKa —
(13 —2) - 180° = 1980°.

lMpaBuiabHbIM  MHOroyroJbHUKOM Ha3blBaeTCsl MHOTrO-
YTOJIbHHK, Y KOTOPOTO BCe CTOPOHbI PaBHbI H BCe YIibl paBHbl. Ha
pucyHke |18 MOXKHO YBH/IE€Tb NPABUJIbHBIN NATHYTOJIbHUK.

B n1060#i npaBH/IbHBIH MHOTOYrOJIbHHK MOXHO BIHCATb
OKPY>XHOCTb. TO €CTb Hal0 MOCTPOHTH TAKYIO OKPYXKHOCTb, UTOOLI
OHa KacaJ/lacb BCeX CTOPOH MPaBHJIbHOIO MHOTMOYroJIbHHKa (UMe--
Jla C KaXK10H CTOPOHOI pOBHO OAHY 06111yt0 TOUKY ). B 3TOM cayuae
FOBOPSIT, UTO MHOTOYTrOJIbHUK OMHCAH BOKPYT OKPY»KHOCTH. [1pu-
Mep /15 NATHYroJibHUKa Ha puUcyHKe 119.
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Puc. 118.

Puc. 119.

Bokpyr J11060ro npaBUJIbHOIO MHOTOYTOJbHHKA MOXKHO OTH-
caTb OKPYKHOCTb. TO eCTb Hal0 MOCTPOUTb TAKYI0 OKPYXKHOCTb,
yTOObl OHA NPOXOJMJIa Uepe3 BCe BepLUIWHbI MPABHIBHOI0 MHOTO-
yrosibHHKa (cM. puc. 120). B stom ciyuae roBopsit, 4To MHOTO-
YTOJIbHHK BITHCAH B OKPY>KHOCTb.

Puc. 120.
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8— 3adauu c pewenuamu
23. Haiiaure cyMmy BHYTPEHHHX YTVIOB BbIMYKJIOTO LLIECTHYTOJb=
HHKa (B rpamycax).
Pewerue.
CyMMa yrJioB LecTHyroJibHHKa paBHa (6 — 2) - 180° = 720°.
Omsem: 720.
OKpy>KHOCTb U KPYT
OKpyXHOCTbIO Ha3biBaeTcsl reometrpuyeckas curypa, co-
CTOAILLAS U3 BCEX TOYEK MJIOCKOCTH, PACMOJOKEHHbIX Ha 3aaH-

HOM PacCTOSIHHH OT JAHHOH TOYKH (1leHTpa OKpy>KHOCTH). [1pu-
Mep OKPY>KHOCTH H300parkéH Ha pucyHke 121.

Puc. 121.

OTpe3okK, CoeaUHAIOWMI LIEHTP OKPY>XHOCTH C KakoH-J1H60
TOUYKOH OKPYKHOCTH, Ha3bIBAETCS PaAHYyCOM.

OTpe3ok, COeAUHSIIOLIMIA IBE TOUKH OKPYXKHOCTH, Ha3blBa-
ercst xopaoii. Xopaa, Npoxonsilas uepe3 LEHTP OKPYKHOCTH,
Ha3biBaeTCs AMameTpom. [{uamerp — 3To HauboJibluas xopaa
OKpY>KHOCTH. [lnameTtp B 2 pa3a GoJiblie paauyca.

Ha pucynke 122 Touka O — ueHtp okpyHocTH, AO u BO —
paauycbl, AB u C'D — xopabl, npy 3ToMm AB — nuamerp.
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B
Puc. 122.

JItoOble 1Be TOUKH OKPYKHOCTH 1eJIST e€ Ha Be yacT. Kax-
Jlast U3 3THX YacTeil Ha3biBaeTCsi AYroM okpy>kHocTH. Ha pucynke
123 o603Hauedbl ~« ANB u —« AMB — ayru, orpaHuyeHHble
Toukamu A v B. Ec/iM U3 KOHTeKCTa MOHATHO, O KaKoH fyre MAET
peub, TO eé 0603HAYalOT TOJbKO C MOMOLLBIO IBYX TPaHHYHbIX TO-
uek, Hanpumep, —« AB (cwm. puc. 123).

YHacTb NJ0CKOCTH, OrpaHUUYeHHAsi OKPY>KHOCTbIO, HAa3biBAeTCs
Kpyrom (cm. puc. 124).

A4

Puc. 123. | Puc. 124.

B3aumHoe pacnojioxeHue NpsiMOit U OKPYXKHOCTH

OKpyXHOCTb W NpsiMast MOTYT HMeTb JiBe OGLIHE TOUKH (CM.

puc. 125a), onHy obuiyio Touky (cM. puc. 1256) Wid He HUMeTh
o6u1MX Touek (cM. puc. 125 B).



86 [naBa 2. [1nanumeTphs

SOC

Puc. 125.

Ecau o61mx Touek 2, To npsiMast Has3biBaeTcst ceKyuieit (cm.

puc. 125 a), ecsii Takasi Touka OfiHa, TO MpsiMasi Ha3blBaeTcs Ka-
caTejabHOM (cM. puc. 125 6).
B3aumHoe pacnosioxeHue IBYX OKPYKHOCTEH

Clos

Puc. 126.

JIBe OKpPY>KHOCTH MOTYT He HMeTb O6LIKX TOUeK (CM. puc. 126),
HMEeTb OZIHYy 06Ly10 TOUKY (cM. puc. 127) 1ubo uMeTh 1Be o6LLue
TOUYKH (CcM. puc. 128).

(9

a) 6)
Puc. 127.
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Puc. 128.
JdnHHa OKPYKHOCTH M NJOWab Kpyra

Ecan pamnyc okpyxHocTi paBeH R, TO AJIHHA OKPYXKHOCTH
(I) paBHa 2w R, a nuiowanb Kpyra (S), OrpaHHYEHHOTO JNaHHOM
OKDYXXHOCTbI0, — wR2. 3Has nuametp (d), MOXKHO HAlUTH IJIHHY
OKPYXKHOCTH KakK | = 7d, a njiouiaab Kpyra Kak S = %‘P

¥Yrabl, cBA3aHHbIE ¢ OKPYXHOCTbIO

¥Yros ¢ BepLIMHON B LEHTPE OKPYKHOCTH HA3blBAeTCs LleH-
TpadbHbIM (cM. puc. 129). YrioBast BesndurHa 1yrv paBHa BeJin-
YHHE LeHTPaJIbHOrO YIV1a, HA Heé ONUPAaIOLLErocsl.

A2\
AR ——
‘

~——————>
N ———

Puc. 129.

Yron, BepiHHa KOTOPOro NPHHAA/EKHT OKPY?KHOCTH, @ CTO-

POHbl T€PeCceKaloT OKPYXKHOCTb, Ha3blBA€TCS BMUCAHHBLIM (CM.
puc. 130).

BrincanHblil yros1 paBeH MoJioBHHE YIJIOBOH BEJHMUHMHbI AYTH,
Ha KOTOpYIO OH onupaetcsi. BrincaHHble yriibl, OMUpaOLKHECs Ha
OZIHY AYTY, PaBHbI.
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Puc. 130.

BniucanHbIf yros paBeH MoJIOBUHE LIEHTPAJIbHOTO YIVIa, OMH-
paloOLLEroCcs Ha Ty XKe MyTYy.

Yron mexay nepecekaloUMMUCS XOPAMH PaBeH MOJyCyMMe
MPOTHBOIMOJIOXKHbBIX AyT, BbiceKaeMbix xopaamu. Ha pucynke 131

La= %(v AMB+ < CND).

Puc. 131.
¥Yron Mexny AByMSI CEKYUIUMH, MepPeCeKalolIUMHCS BHE KPY-

ra, paBeH M0Jypa3HOCTH AYr, BbICEKAEMbIX CEKYLLIHMH Ha OKPYXK-

HocTH. Ha pucynke 132 Za = %(v AMB— ~ CND).

Yroa Mex 1y KacaTeJsibHOU U XOpAO#, MPOBEIEHHOMH Yepe3 Tou-
KY KacaHusl, paBeH M0JIOBHHE YIJIOBOH BEJIMUUHBI AyTH, 3aKJIO-

UYEHHOH MeXIy HUMH. Lo = % -« AM B Ha pucyHke 133.
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Puc. 132.

A C

Puc. 133.

JuHa ayru M njomaab cekropa
PaccMoTpuM yry OKpY»KHOCTH pajuyca R M LieHTpaJsibHbIf
yroJi, Ha Heé onupalolmiics. Eciy BelMUKMHA LIEHTPAJIbHOTO YT-

Jia (B rpaaycax) paBHa a, TO JJIHHA Ayrd paBHa 711}82_(?' Hanpumep,

57r-60=57r

3

ecqid a = 60°, R = 5, To nniuHa ayru — AB paBHa

(cwm. puc. i34).

Puc. 134.
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Puc. 135.

KpyroBbiM cekTopom (uJiv NMPOCTO CEKTOPOM ) Ha3blBaeTcs

yacTb Kpyra, orpaHuueHHas yro u ABymsi paadycamu. Jlyra, ko-
TOpast OrpaHHuMBaeT CEKTOp, Ha3blBaeTCsl AYroi cekTopa (ayra

« AB na pucyske 135). Ecaiv eé BesiunHa paBHa « (B rpaaycax),
2
TO NJIOLLA/Ib CEKTOpa paBHa %a, rae R — paauyc OKpPY>KHOCTH.

Puc. 136.

Ecau Tpeyronbink ABC BnncaH B okpyxHocTb U ZC = 90°,
10 AB — auametp (cM. puc. 136).

Ecau B TpeyronbHUKe OIMH U3 YIJIOB ONKHpPAeTCs Ha AUaMeTp
ONUCAHHOW OKPYKHOCTH, TO ITOT YroJi — MpsIMOK.

88— 3adauu c pewenuamu

24. Ha pucynke 137 okpy»HOCTb ¢ LeHTpoM O onucaHa BOKpyr
AABC. Haiinute pagnyc oKpy»KHOCTH.
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—~

Puc. 137.

Pewerue.

ZAC B onupaetcsi Ha auametp. 3Hauut, ZACB = 90°, no
teopeMe [Tucaropa AB = v AC? + CB? = 10,

a0=1ap=1.10=5
2 2
Omesem: 5.

@ Hemmnozo noaesnoii ungpopmayuu
YeTbIpEXYroabHHK H OKPYXKHOCTb

He BO BCsKHMH ueTbIpEXYroJIbHUK MOMKHO BIIMCATb OKPYX-
HOCTb.

He Bokpyr /mo6oro uerbipéxyrosibHMKa MOXKHO OIUCaTh
OKPY>XHOCTb.

B s1l060M onucaHHOM YEThbIPEXYTOJbHHKE CyMMbl MPOTHBOIO-
JIOXKHBIX CTOPOH paBHbl. AD + BC = AB + CD (cm. puc.~138).

Eciu cymMMbl NPOTHUBOMOJIOXKHBIX CTOPOH BbIMYKJIOTO UYeTbl-
pEXyrosibHWKa PaBHbI, TO B HEFO0 MOXKHO BIHCATh OKPYXKHOCTh.
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Puc. 138.

B n11060M BriMcaHHOM qublpéxyl‘OJlel/lKe CyMMa MpOTHUBOIO-

JIOXKHBIX YIvyI0B paBHa 180°.
/ZBCD + £BAD = ZCBA + ZCDA = 180° (cm. puc. 139).
C

A
Puc. 139.

Ecan cymMma npoTHBOIOJIONKHBIX YIJIOB YeTbIPEXYroJbHHKA
paBHa 180°, TO 0KOJIO HEr0 MOXKHO OMHCAaTh OKPY2KHOCTb.

8—= 3adauu c pewenuamu

25. B ueTbIpéXyrosibHUK BIMCaHA OKPY>XXHOCTb (éM. puc. 140).
AB =10,CD = 8, BC' = 5. Haiiaute AD.
A D

B C
Puc. 140.
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Pewenue.

Yetbipéxyronbiik ABC'D BnHcaH B OKPYXKHOCTb. 3HAUMT,
AB+ CD = AD + BC, 1o ectb 10 + 8 = 5 + AD, oTkyna
AD =18 -5 =13. |

Omeem: 13.

® Bapuanme: das camocmoamenvnozo peurenus

Bapuanr 1

1. Hailaure nepuMeTp NpsIMOYroJIbHOTO TPEYTroJNbHHKA C KaTeTa-
mu AC = 9u BC =12, ZACB = 90° (cm. puc. 141).
A

12
Puc. 141.

2. Haiinure ctopony B;C| TpeyronbHuka A; B1C, eciu BC =4,

AB = AlBl = AC = A101 = 3u/BAC = ABlAlcl.

3. Haiinure nuolnanb Tpaneuuu, H306pa)kéHHON Ha pUCyHke 142.
3

10 6 2V10

8 5
Puc. 142.
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4. ABC D — kBaapar, BUCaHHbi#i B OKpy>kHOCTb, BC = 6. Haii-
JIMTE PAfMyC OKPYKHOCTH (cM. puc. 143).

B C

A\_/D
Puc. 143.

9. ¥YKaxKuTe HoMepa HeBePHbIX YTBEPXKAEHUH.
1) bruccekTpuchl TpeyrosibHHKA NepeceKkaoTCst B OHOH TOUKe.

2) Ecan B ueTblpéxyrosibHUKe MPOTHBOMOJIOXHbIE CTOPOHBI MO-
MapHO NapaJJesibHbl, TO 3TOT YeTbIPDEXYrONIbHUK — MapasJesio-
rpamM.

3) Benuuna paspépHyToro yraa pasHa 90°.
4) OKpY>KHOCTb H NpsiMasi MOTYT UMETb YeThbipe 061LHE TOUKH.

5) Ecan B napannesnorpamme auaroHand B3auMHO MeprieHanHKY-
JISIPHBI, TO 3TOT NapaJJiesiorpamm — pom6.

6. [ IpoekTop nosHOCTbIO OCBewlaeT 3kpaH A BbicoToH 40 ¢cM, pac-
NoJioKeHHbIH Ha pacctosiiud 120 cm ot npoekropa. Ha kakom
HaUMEeHbLUEM pPACCTOSIHHU (B CAHTHMETPAX ) OT MPOEKTOPA HYKHO
pacnoJsioXXuTb 3kpaH B BbicoTol 200 cM, 4T0ObI OH Oblsl MOJHO-
CTbIO OCBELUEH, eCJIH HACTPOMKH MPOEKTOPA OCTAHYTCS HEU3MEH-
HbIMH (CM. pHc. 144)?
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y,
Puc. 144.

Bapuanr 2

1. Haiinqute cymMmy yriioB BBINYKJIOrO LLIECTHYTOMbHUKA (B rpasy-~

.cax).
2. Haiinute KOCHHyC BHelUHero yrJia npd BeplidHe A mnpsiMo-
yroabHoro tpeyronbhuka ABC, eciu AC = 6, AB = 10,

BC = 8(cm. puc. 145).

A
6 10
(1
C g B
Puc. 145.

3. Hafiaure nuiowans napasiesorpamma ABC D (cMm. puc. 146).
4. Haiipute BO, ecan O — Touka nepeceuenust meauai AABC,
AB = BC =5, AC = 8, menquana BH = 3 (cm. puc. 147).
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B 10 C
5 4
4 Hed
Puc. 146.
B

Puc. 147.
5. YKaxKuTe HoMepa HeBepHbIX YTBEPXKAEHHH.

1) B paBHOGepeHHOM TpeyroJibHUKe yrJibl P OCHOBAHUH PaB-
Hbl.

2) CymMa 1BYyX CTOPOH TpeyroJisHHKa GoJibliie TPETbel CTOPOHBI.

3) Inowane TpeyroibHHKa paBHA MOJIOBHHE MTPOU3BEEHHUS IBYX
€ro CTOPOH Ha KOCHHYC yrj1a MeXly HUMH.

4) Ecav B napanesorpaMMme AMaroHajy paBHbl, TO 3TOT napaJ-
JIeJIOTPaMM — NPAMOYTOJIbHUK.

5) Ecam npu nepeceuenun nByx napaJsiiesbHbIX MPsiMbIX CeKylleH
CyMMa COOTBETCTBEHHbIX YIJI0B paBHa 180°, To Takue NpsiMble na-
paJyie/ibHbl.

6. IIpoekTop nosIHOCTBIO OCBellaeT 3KpaH B BbicoToH 240 cMm,
pacnoJioXKeHHblil Ha paccTtostHid 400 cm oT npoekTopa. Ha kakom
HauMeHbllIeM pacCTOsIHUM (B CAHTHMETPAaX) Halo0 PaCMoJIOXKHUThb
skpaH A, Bbicota Kotoporo 30 cM, uToObl OH OblI MOJHOCTbIO
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OCBeLlEH, €C/IM HaCTPOHKHU NPOEKTOPA OCTAHYTCS HeHM3MEHHbIMH
(cM. puc. 148)?

Puc. 148.

Bapuaut 3

1. Haiinute yron ABD, eciu CB — Guccektpuca yrina ABD u

ZLCBD = % OTBet yKaxkute B paauanax (cM. puc. 149).

A

Puc. 149.
2. Haiigute Bboicoty CH tpaneunn ABCD ¢ ocHOBaHHEM
AB = 10, CD = 6, ecq nJioulaab Tpaneuxd paBHa 24 (cM.
puc. 150).
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Puc. 150.
3. Haiipure niowanp napaﬂﬂe.norpaMMa ABCD (cm. pic. 151)

Cc

* Puc. 151.

4. [Ipamas a KacaeTcsi B TOuKe B OKPYXKHOCTH paauyca 3 ¢ LeH-

TpoM B Touke O. Touka C' niexxut Ha npsmoi a 1 C'B = 4. Haiaute
CO (cMm. puc. 152).

C

Puc. 152.
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5. YKaxkure HoMepa BepHbIX YTBEPXKAEHH.

1) Ecsin nBe npsiMble napaJuie/ibHbl OQHOH H TOH XKe NPAMOH, TO
OHH NapaJJiesibHbl.

2) Ecau Ba yry1a oiHOTO TpeyrosibHHKa paBHbI ABYM yrJiaM Ipy-
roro TpeyroJibHUKa, TO TAKUe TPEYroJbHUKH PaBHBbI.

3) B TpeyrosbHHKe NpoTHB GoJiblliell CTOPOHBI JI€XKHUT OOJbLLINHA
yrouJ.

4) Bokpyr n1060ro npaBUIbHOrO MHOTOYTOJIbHUKA MOXHO OIMH-
CaTb OKPY>HOCTb.

5) Ecan yraibl npy ocHOBaHMHK Tpamneuyy paBHbI, TO €€ GOKOBbIE
CTOPOHBI TOXKE€ PaBHbI.

6. UesnioBeK CTOMT Ha pacCTOSIHUM 5 LLAroB OT (POHAPHOrO CTOJI-
6a u or6pachiBaeT TeHb AJMHON 15 waros. OnpenenuTe BbICOTY
¢oHapHoro croJiba (B MeTpax), ecyu pocT yejoBeka 1,8 M (cM.
puc. 153).

15 wazos " 5 wazos

Puc. 153.

BapuaHnr 4

1. CkosibKO pazinaH cocTasJsieT yrodi B 80°7

2. Haiinure LABC (B rpapmycax), ecin Z/BAD = 80° a
ABCD — napaJjuesiorpamMm (cM. puc. 154).
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B C

Puc. 154.

3. Haiinure niowanps TpeyrosbHuka, H306paXk€HHOrO Ha pUCYHKe

155.

3
Puc. 155.
4. B tpaneuun ABCD nposenu BK = AB (cM. puc. 156). Haii-

aute ZBK D, eciu ZBAD = 50°. OTBeT yKa)<uTe B rpaaycax.
‘ B C

K
Puc. 156.

5. YKaxkute HoMepa HeBepPHbIX YTBEPKAEHHH.

1) /IBe npsiMble, neprneHauKyJsipHble OAHON U TOH XKe NPAMOH, na-
paJJiesIbHbl.
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2) B TpeyrosibHiKe NPOTUB 60JIbLIETO YIJIa JIEXKUT MeHbllas CTo-
pOHa. ‘

3) MenvaHbl TpeyroJibHUKa nepecekaloTcst B OMHON TOUKe.

4) [lpsimble, comepaxallide BLICOTbI TPEYToJibHHKA, NepeceKaloTcst
B OJIHOH TOUKE.

5) KateT npsiMoyrosibHOro TpeyroJibHUKa, JiexKalluuil IPOTHUB YrIJia
30°, paBeH MOJIOBUHE THIIOTEHY3bl.

6. [1poexTop mosHocTbiO OcBellaeT 3kpaH A BbicoToit 360 cwm,
pacnom}KeHan‘JI Ha paccTosiHuu 150 cM ot npoektopa. Ha kakom
HaWMeHbllieM PacCTOSIHUU (B CAHTHMETPax) OT MPOEKTOPA HY2KHO
PacroOXUTb 3KpaH B BbicoToi 480 cM, 4TO6bI OH ObiJ [I0JHO-
CTbIO OCBELLEH, €CJIM HAaCTPOHKH NPOEKTOPa OCTAKTCA HEU3MEH-
HbIMH (CM. puc. 157)? |

w----

A
Puc. 157.

Bapuant 5

4
1. 3anuumMTe 3HayeHue yryia = B rpajsycax.

2. Haiigure yron AC B (B rpagycax), ecaua || b, a ZDBE = 60°
(c™. puc. 158).
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D
a B/<60°
E
b A4 /ﬁC/
Puc. 158.

3. Haiinure nnowanp AABC, u306paxKéHHOro Ha pucyHke 159.

12
Puc. 159.

4. Haipure Bennuuny (B rpaaycax) yraa a (cm. puc. 160).

Puc. 160.

5. YKaxcuTe HoMepa BepHbIX YTBEPKIEHHH.

1) JIBe OKPY>KHOCTH MOTYT NepeceKaTbCs B TPEX Pa3/MUHbIX TOY-
Kax.

2) CpenHsasi TMHKS Tpaneluruy paBHa MmoJaycymme e€ OCHOBaHHH.

3) Cymma yriioB Tpareuud paBHa 180°.
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4) I'nowanb KBafpara paBHa KBaipaTy ero CTOPOHBbI.
5) InaroHanu pom6a paBHbI.

6. UesioBeK CTOMT Ha pacCTOSIHHH 3 METPOB OT (hOHAPHOTO cTOJ16a
BbiCOTOH 3,4 M U oTOpacbiBaeT TeHb AJUHOH 3 MeTpa. Harigute
pocT (B MeTpax) uesioBeka (cM. puc. 161).

34m

3m 3m

Puc. 161.

Bapnaurt 6

1. Hafigute kater BC npsimoyroJyibHoro tpeyrosbHuka AC B (cMm.
puc. 162).

Puc. 162.

2. Ha pucynke 163 OA;, = A1 A; = Ay A3 =2,
AlBl ” A232 ” Ang, OBg =0, Hay"mme BlBg.
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OB BN AN
Puc. 163.

3. Hafinure nnowanab cekropa, orpaHHuyeHHoOro ayroit AB, ecu
pazMyC OKPYKHOCTH paBeH 4, a BeJIHUMHa BMUCAHHOTO yIJia, OMH-
patoierocs Ha AB, paBHa 30° (cM. puc. 164).

Puc. 164.

4. Haiinure auaronans AC pom6a ABCD, eciu CTOpPOHa
AB = 5, a pnaroHanb BD = 6 (cM. puc. 165).
B

A/>c
D
Puc. 165.

/

9. YKaxuTe HoMepa BEPHbIX YTBEPXKIAEHHH.
1) Cymma yryioB napaJuiesiorpaMma paBHa 360°.

2) B TpeyroJibHHK MOXKHO BIHCATb OKPYXKHOCTb.
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3) B m1060#1 NpsIMOYro/ibHHK MOXKHO BIIHCATb OKPY>KHOCTb.

4) CMexxHble YIJIbl PaBHbI.

5) Cymma BepTHKaJ/bHbIX YIJIOB paBHa 180°.

6. Uenoek poctom 1,8 M cTouT Ha pacctosiHud 10 M oT poHapHO-
ro ctosi6a U oT6pacbiBaeT TeHb AMHHOH 5 M. OTipeienuTe BbICOTY
¢oHapHoro ctosi6a B MeTpax (cM. puc. 166).

S5Mm 10m
Puc. 166.
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® Hemnozo noaesnoii ungpopmayuu

CraTucTHKa — 3TO OTpac/b 3HaHHH, U3yyalollas obliH1e BO-
npocebl c6opa, H3MepeHHs1 U aHaJkM3a MacCcoBbIX AaHHbIX. Mare-
MaTHYeCKasi CTaTUCTUKA 3aHUMaeTCHd B OCHOBHOM aHaJIu30M yxe
NOJIyYEHHbIX JAHHbIX.

JlatHble MoryT 6biTh NpeacTaBseHbl rpadUuecKy, B BUIE psiia
JIAHHbIX UK B BUEe TaOJULL.

Ipaduueckoe npeacraBneHne nHpopmauuu
Kpyrosbie nuarpammbi

KpyroBasi nuarpamma otoGpakaeT uesoe B BHIE Kpyra, a
BKJIaJl HECKOJIbKHX 3JIEMEHTOB JIaHHbIX B BH/E CEKTOPOB 3TOr0
kpyra. Hanpumep, ecsin B knacce 30 yesoBek, U3 KOTOpbiX 20
MaJsIbyMKoB H 10 aeBoyek, TO LeJioe — 3TO BeCb KJacc, MaJibuH-
KH — JIB€ TPETH LEJIOro, W I€EBOUKH — OJIHA TPeTb LeJoro (CM.
puc. 167).

KpyroBasi inarpamma nokasbiBaeT 10J1i0 KaXKA0H BeJUYHHbI B
o61eM 00béMe,
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] - manvuuku

H - odesouxu

Puc. 167.

8= 3adauu c pewenuamnu
1. CocraB cnaaBa maccoi 160 Kr npeacrtaBjieH Ha AHarpamme
(cm. puc. 168). CKoJIbKO MPUMEPHO 0JI0BA COJEPIKHUTCH B 3TOM

cnJsase?
01080 ceuney
9ICé/l€30
MeOb
Puc. 168.
1) 60a1ee 80 kr 2) okoJio 40 kr
3) menee 20 kr 4) okosio 60 Kr
Pewenue.

Kak BUAHO H3 pUCYHKa, 0JI0BO 3aHUMaeT NMPHUMEPHO YeTBepThb
o 1
Kpyra, 3HayMT, BepHbIii OTBET — OKO0JIO 1 160 = 40 (kr).

Omesem: 2.
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2. Ha pnarpamme nokasaHo cozmepkaHve GeJIKOB, XKHPOB U yr-
JIEBOJIOB B CryLIEHHOM MoJioke (cM. puc. 169). Onpenenute no
JMarpamme, coepKaHue Kakux BellecTs npeBocxomut 50%.

— benku
Eg__wawm

I:I — yaneeoowl
— npouee
Puc. 169.
1) Genku 2) XKHUpbI 3) yrJaeBosbl 4) npouee

Pewenue.

Ecanu conepxxanue kakoro-Tto BetectBa 6osee 50%, To cooT-
BETCTBYIOLLMH CEKTOP A0JKEH 3aHUMaTh OoJiee NOJIOBHHBI Kpyra.
Kak BHIHO U3 pHCYHKA, yr/IeBObl cOCTaBasAOT 6oJee 50%.

Omeem: 3.

@ Hemnozo noaesnoti ungpopmayuu
Croabuatbie 1uarpamMmmbi

Crosni6uatble 1MarpaMMbl H306paXkaloT CTaTHCTHUECKHE AaH-
Hble B BU/I€ BEPTHKAJIbHBIX MPSMOYTOJIbHUKOB.

[Ipennonoxum, B siuBape KpacHasi iumanouka npuHecsa 6a-
Oyuwike 15 nMpo»Kog, B heBpasie — 10 u B Mapte — 17. [Ipencra-
BHM 3TH JIaHHbIE B BUIE cTO164aTOl aMarpaMmel (cM. puc. 170).

Kak BupHo u3 pucyHka 170, ans n306parkeHUs] BeJIMUMHBI
KaKoro-Jju6o siBleHus (B JaHHOM CJiyuae KOJM4eCcTBa MUPOXKKOB
B KAKOM-JIHOO MecsiLle ) UCTT0/b3YeTCs BbICOTA CTOJIOHKA.
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AHBAPL ghegpany Mapm

Puc. 170.

8— 3adauu c pewenuamu

3. Ha nuarpamme (cm. puc‘. 171) nokasano KOJIMUECTBO yyaillkX-
csl, NpOLIeAIIHX TeCTHPOBAHUE 10 MaTeMAaTHKE B HEKOTOPOM ro-

| porne.

a) Onpenenure HOMEP LLKOJIbI, 3aHSBLLEH BTOPOE MECTO [10 UHCJTY

MpoLIeUINX TECTHPOBAHHE.

6) Onpene/nTe, KAKOE MECTO M0 YHCJIY MPOLLEILIHX TECTHPOBA-

HHe 3aHsasa 92-ag 1Koa. '

B) OnpenennTe, Ha CKOJIbKO yUeHUKOB 60JIblUE NPOLLJIH TECTHPO-

BaHue B LKoJie 103, yem B wikoJe 86.

Pewenue.

a) Kak BHIHO M3 pHCcYyHKa 171, GoJblie BCeX YYEHHUKOB (95
YUYEHUKOB) MPOLIJIO TECTHPOBaHHE B LIKOJe 45 (COOTBETCTBYIO-
LLIMI 3TOH LLKOJIe CTOJIOUK Bblllle BCeX ), CJeAylollas 3a Hel 1IKOo-
Jia — 1, B He#l IPOLLJIO TecTHpoBaHHe 50 YYEHHKOB.

6) PacnoJioxxuM KoJsiHuecTBa Y4YeHHKOB, COOTBETCTBYIOLLHX
YKa3aHHbIM LIKoJiaM, no y6niBaHuio: 55, 50, 40, 30, 25, 20. B
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60
5011

yucao yuawuxcs, 40
npoweowux 30+ -| -

mecmuposaHue tr-1rr1rir———-r-
201-f-}
ST

1 2 45 92 86 103

HOMepa WKOA

Puc. 171.

wkosie Ne 92 npownu TectupoBaHue 20 uesioBeK, 3HAYHUT, OHA Ha
LLIeCTOM MecCTe.

B) Kak BuaHo u3 pucyHka 171, B wikose Ne 103 npouisiu Te-
cTHpoBaHue 40 LIKOJbHHKOB, B 1IKoJe Ne 86 — 25 LIKOJbHUKOB.
HMckomasi pasHocTh paBHa 40 — 25 = 15.

Omsem: a)1;6)6;B) 15.

@ Hemnoeo noaesnoii ungpopmayuu
Pan naHHbIX ¥ Tabauua pacnpeaesieHUus JaHHbIX

Psinom naHHbiX Ha3bIBAIOT Pe3y/bTaTbl H3MePEHHUS, EpPevnC-
JIeHHble B OPsiIKe UX NnoJaydueHus. Ka)kibli U3 pe3ybTaToB Ha3bl-
BAeTCsl BAPMAHTOM W3MepeHHsl.

Hanpumep, pesyabTarbl HanucaHusi KOHTPOJIbLHOH paboThl 110
MaTeMaTHKe /51 KJacca u3 20 ueNoBeK MOXKHO MPeACTaBHTb B
BUJle CJeyIOlLLlero psida JaHHbIX: 3, 4, 4, 5, 3, 4, 3, 3, 3, 5, 5, 4,
5,4,5,3,3,3,4, 3. O1y xKe UHPOPMaALHIO MOXKHO NPEACTABUTH B
OLleHKa 3 4 )

BUIE TaOMHLIbI:

KpaTHOCTb 9 6 )
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KpaTHoCTb BapHaHTBLI — KOJMUECTBO €& MOBTOPEHHII B PSiLy
AaHHbIX. B Hallem psany oueHka «3» nosiBusach 9 pas, no3ToMy
eé KpaTHOCTb paBHa 9.

[ToHATHO, uTO Tabanua pacnpeesneHns oToOpaXkaet JaHHbIe
OoJiee HaTJIAAHO ¥ KOMITAKTHO.

YucaoBble XapaKTepUCTHKH JaHHbIX

O61b€M n3mepeHUss — KOJIMUeCTBO BCEX JAHHbIX 3TOro M3-
mepeHusi. OnHa u3 HanboJjlee BaXKHbIX XapakTE€PHCTHK BapHaH-
Tbl — 3TO €€ yactoTra. HacToTa BapyaHThl OKa3bIBA€ET J0J1I0 ITOH
BapHaHThl B psifly pacnpefenenus. OHa BeluucsieTcst 1o popmy-
KPaTHOCTb BapUaHTbI

06bEM H3MepeHHs

Jie 4acToTa =

6
B Haulem npumepe yacToTa BapHaHTbl «4» paBHa 20 = 0,3.

3To o3Hauaert, u4To oLieHKa 4 cocTasseT 0,3 BceX NOJy4eHHbIX
OLIEHOK.

Pasmax M3amMepeHHUss — pa3HOCTb MeXAYy MAaKCUMaJbHOH H
MHHHMaJIbHOH BapHaHTaMH 3TOro uamepenusi. B HaileM npume-
pe MakcMMaJibHasi BapUaHTa paBHA 5, MUHUMaJibHasi — 3, 3HAUMUT,
pa3max paBeH d — 3 = 2.

Mopa wu3mepeHuss — BapHaHTa, KOTOpas B H3MepEHHH
BCTPETHJIAaCh uallle ApyruX. B npuBenéHHOM Bbillle NpHMepe ya-
Lile BCeX BCTPETHJIACh OLIEHKA 3, 3HAUHUT, OHA U OyJieT MO0 3TOro
pacrnpeneieHus.

MeaunaHa pacnpeaeneHUsi — 3TO LEHTPaJbHOE UYUCJO B
yNOPSIA0YEHHOM PALY JaHHBIX, €CJIH B Py HEUETHOE KOJIHYECTBO
yuces, UM MOJYyCyMMa JIBYX LEHTPaJIbHBIX, €CJIM B PALY UETHOE
KOJIMYECTBO YHUCE.
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Hanpumep, nnsi psina pacnpenenetiust 1, 2, 3, 6, 9, 06bém
H3MepeHHsi KOTOPOro paBeH 5, MeIHaHOH pacripeiesieHus1 OyaeT
TPeTbe YHCJIO 3TOTO psiAa, TO eCThb 3.

Hast psana pacnpenenenusi 7, 3, 2, 1 ¢ 06bEMOM H3MepeHHS,
paBHbIM 4, MeiMaHo# OyaeT NMoJyCyMMa IBYX LIEHTPaJIbHbIX UHCes

3 _ 2,5.

AAaHHOrO psld, TO €CTb YHCJIO, paBHOE

Lo HaxoxKneHust MelMaHbl pacrpesieseHus: He06X0IMMO
1. YnopsnounTb psin pacrnpeneseHusi no BO3pacTaHHIO HITH MO
yOBbIBAHUIO: ay, as, . .

2. Ecav 06b€M M3MepeHHst HeUETHbIH, TO eCTb 2n + 1, To no-
JIYYUM CJIEYIOLLYIO CUTYaUUIo: ‘

a1,02,...,0n, Ant+1, Any2y- - -, A2n41
N—rt - ~~ o

70 3HAUEHHN T 3HaYeHHi

B 31OM cayuae MEIHaHOH ABJISIETCS YHCIIO Qpy 1.

3. Ecsin 06béM H3MepeHHs YETHbBIH, TO €CTb 21, TO UMeeM

ai,ag,...,an, Anyl,...,02n B sTom cJiyuae MQD,I/IaHOl':I ABJIA -
n3Haqe‘Huﬁ n SH;J(EHW'&
a, +a
eTcst umcao —2 L —ntl

Cpennee psapa (cpenHee apudmerHueckoe) — cCymMMma Beex
uurces psaa, 1eqéHHAsA Ha MX KoJHuecTBO. Ec/in uMeercs Tabaunua
pacrnpeneseHHs, TO MOXHO

1) yMHOXKHTb KaX/lyl0 BaApHaHTY Ha e& KpaTHOCTb;
2) npocyMMHPOBATb MOJy4eHHble 3HAYEHHS;

3) pa3fesuTb pe3yJbTaT Ha 00bEM U3MEpPEHHUS.
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HanpuMep,'mﬂ psna pacnpepesneHus 2, 4, 6, 8, y Ko-
Toporo o6b€M H3MepeHHs paBeH 4, cpelHee 3HaueHHe PABHO
2+4+6+8 20

4 T4

d.

88— 3adauu c pewenuanu

4. JlaHbl pe3ysibTaThl H3MepeHHsi Beca LKOJBHUKOB 9 KJjacca:

95, 83, 96, 48, 45, 56, 49, 52, 53, 49, 50, 56, 45, 52, 56, 45, 45,
48, 35, 52, 43, 48, 52, 49, 50, 45, 48, 45, 50, 53.

a) IToctpoiite TabauLy pacrpenesieHusi AaHHbIX.

6) Haiinure 06'b€M u3MepeHusi.

B) Haiinure paamax psina.

r) Haiigkre yacToTy NosiBJIeHUs1 KXK0T0 Beca B yKa3aHHOM PSIL.

1) Halinute MeauaHy, Moay W cpeiHee YKa3aHHOro psifia.
Pewerue.

a) Haumenbluee uhcio B pagy — 43, OHO BCTpeyaercst B psily
OJIMH pa3, 3HAUMT, ero KpaTHocTb paBHa 1. Crenyiolllee no Be-
JIMUMHE — YMCJI0 45, OHO BCTpeuaeTcsl IEeCTb pa3, 3HAYMT, ero
KpaTHOCTb paBHa 6. [laJsee 48, oHo BcTpeuasoch 4 pa3a, 3HAUMT,
ero KpaTHOCTb paBHa 4.

l'Ipozlomxaﬂ daHaJIOrH4HO, 3aMnoJIHUM Taﬁ.nuuy:

BEC 43(45|48|49|50(52153|55|96
KpatHoctb| 1|6 |4 (33 (4|3(2|4

6) HaiiTu 06'b€M H3MepeHHst MOXKeM HeCKOJIbKMMU Croco6amHu.

1-1 cnocob.

[Tocurraem KosinuecTBO urces B psidy, nojayuum 30.
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2-ii cnocob.

CJ102KHM KpaTHOCTH BCEX BapHaHT:
1+46+4+3+3+44+3+2+4=30.

Omsem: 30.
B) Hauboubuiee 31auenue B psigy 56, Haumenbluee — 43, 3HAUUT,
pa3max pasen 56 — 43 = 13.

Omesem: 13.
r) s Ka)k10i1 BapuaHThbl 1e/IMM e¢ KpaTHOCTb Ha 00bEM H3Me-
penus (Ha 30), pe3yJibTaThbl NULLEM B TaOJHLLY.

BeC 4314514814950 1525355 |56
Kpatocth| 1 | 6 [ 4 |3 (314|324
1161413343 ]2|4
yactota |— — === ===
30130130130{30{30|30|30{30

1) B nannom psijty 30 unces, 3HauuT, MeHaHa paBHa MoJycyMmme
15-ro 1 16-ro ynces B ynopsiioue€HHOM PSLY.
45, 48.....48,49,.... 19, 50. . ... 5 e, 02.
43 ,515,....43,3 .48, 49 49, 50 .00, 52,...,52

Y N— —_— ™ — S

v TV WV T WV
LiuTyxa 6 tITYK 1 wTykH 3 ITYKH 3 uITyKH 4 uITyku

Kak BHHO M3 TaKoil 3anucu yuceda, ot 43 10 49 — 14 uucen,
3HauMT, 15-0e 1 16-0¢ uncna pasHbi 50, M 3HAUMT, MeIHaHa paBHa
50 + 50

2

Mona — To 3HaueHHe, KOTOpPOe BCTpevaeTcs uaile BCex, TO

= 50.

€CTb TO, Y KOTOporo Gosiblie KpaTHOCTb. K3 Tabauubl pacnpe-
JEJEHHS HaX0/IHM, UTO HaHOOJIbLLYIO KPAaTHOCTb UMeeT unucJio 45,
3HAUUT, MOJ1a paBHa 45.

st HaxoXK1eHUst cpeiHero HeoOX0IMMO HAHTH CyMMY BCeX
unces pajia. MoKHO 3TO crenathb NMPOCTO CKAAAbIBasA MOAPAL
BCe yucaa psiia. MOXKHO MOCTYNUTb MHAYe: KaXKAYl BapHaHTY
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YMHOXHTb Ha €€ KPAaTHOCTb U CJIOKHTb MOJIyYeHHble pesymﬂa—
Tol. UmMeem 43 -1+45-6+48-4+49-3+50-3+52-4+
+53-3+935-2+56-4 = 1503.

Ocrasoch  pa3nmesiiTh  Ha  KOJHYECTBO  BCEX  YHCE:
% = 50,1.

Omsem: Menuana: 50; moza: 45; cpentee: 50,1.
5. HﬂTebblx YY€HHKOB MONPOCHJIH MOJACYHTATh, CKOJBKO BPEMEHH
(B MMHYyTaXx) OHM TPATAT HA AOPOTY OT aoMa 10 wKovibl. [Tosyunau
cJieflyloLlMe pesyJabTaThl: 5, 15, 10, 15, 20.
1) HackoJibKo cpeaHee 3HaueHHe 3TOTO PSia MEHbLLE ero pa3ma-
xa?
2) HackoJsibko Moza atoro psina 6oJiblile MeHaHbi?
3) Hatinure npoueHTHyto yacToTy 3HaueHus 10.

Pewenue.

1) CpenHee psiga: 5+15+10+15+20 _ 13, pa3max:

5
20 — 5 = 15. Mckomoe 3HaueHue paBHo 15 — 13 = 2.

Omesem: 2.

2) Haitném menmany. Pacrosnoxum uncha B nopsiike Bo3pac-
tauus: 5, 10, 15, 15, 20. MeauaHoit sToro Habopa OyneT TpeTbe
YHMCJIO B YNIOPSIAOYEHHOM Psifly, TO €CThb 15.

B nanHom psizy uucsio 15 BcTpeTuiioch 2 pasa, oCTajibHble —
no ogHomy pa3dy. Mona psiza paBHa 15. Moja u MefnHaHa 3Toro
psiia paBHbl, 3HauMT, oTBeT 0.

Omsem: Q.
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3) KpaTtHocTb 3HaueHus 10 paBHa 1, 06bE€M M3MepeHHst paBeH
5 (Bcero 5 yuces). Yacrora sHauenus 10 paBHa é = 0,2, npo-

LieHTHasi yactora paBHa 0,2 - 100% = 20%.
Omesem: 20.

6. Mmeetcs 4 rpynnbl 0o OIQHCTbIX KOTOB. ﬂ.ﬂﬂ HEKOTOporo co-
y
PE€BHOBAHHUA 0T6upa}0"r KOTOB C JJIMHOH lIepCTH HE MEHEE 8 cm.

M3BecTHO caienytoliee:
1) B nepBo#i rpynne HauboJblIas LIMHA LWepcTH paBHa 10 cm;
2) BO BTOPO# rpynne cpeaHss JUIMHA LepCTH paBHa 8 cm;
3) B TpeTbeH rpynre Mojaa [JIMHbI LIEPCTH PaBHa 8 cM;
4) B yeTBEpTOM rpynne MeanaHa IJMHbI LUEPCTH PaBHA 9 CM.

B kakoi#t u3 rpynn xotsi 661 NOJOBUHA KOTOB rapaHTHPOBAHHO
MOAXOAMT MO AJIHHE LLIePCTH?

Pewenue.

1) M3 toro, uto HauGosbLias AjuHa wepcTH paBHa 10 cM, He
cJielyeT HUKaKo# Apyroi MHOPMAaLKMH, TO €CTb HHUETO HE MOXKEM
CKa3aTb MPO 0CTaJbHbIX KOTOB 3TOH rpyMnibl.

2) Pacemotpum st npumepa rpyriny KOTOB € AJIHHAMH Lep-

7+ 7+ 10

CTH 7 ¢cM, 7 cm 1 10 cM. CpeaHee paBHO = 8, HO B 3TOH

Tpyrine HeT MoJIOBHHbI KOTOB, YAOBJETBOPSIOLLUX TPEOOBAHUAM.
3) PaccmoTpum anst npumepa rpyrny KOTOB € LLIEPCTbIO AJH-
HoM 8 cM, 8 cM, 7 cM, 6 cM, 5 cM. Moza paBHa 8, HO ONSITh XKe HeT
MOJIOBHHBI KOTOB, YIIOBJIETBOPAIOLIMX TPEOOBAHUSAM.
4) Ecan MeauaHa paBHa 9 cm, TO eCTb M0JIOBHHA KOTOB C Lliep-
CTbIO MEHbLUEH WY PABHOM IJIHHBI U NOJIOBUHA — C OO0JIbLLIEH HJH



BapraHTbl 4151 CaMOCTOSITEIbHOIO PELLICHHS 117

paBHOM IJIMHbI. 3HAUHMT, B 3TOJ rpyIIe HAMAETCS MOJOBHHA KOTOB
C LLIepPCTbIO AJIHHOH He MeHee 8 CM.

Omsem: 4.

7. Io craTicTrKe aBT03aBOAa M3 1000 MalKH B cpeaHem 20 Gpa-
KoBaHHbIX. CKOJIbKO 6paKOBaHHbIX MALLKH CJIelyeT O>KHAaThb, €C-
JIM 3aBoj cobupaercst BbinyctuTh 300 500 MarL1H?

Pewenue.

Ecaun u3 1000 mawuH 20 6pakoBaHHbIX, TO YaCTOTa NOsiBJIe-
. 20
HUA OpakoBaHHOH MallMHbI paBHa 1000 = 0,02. To ectb poasst

O6pakoBaHHbIX MaLluKH Oyzet pasHa 0,02, Toraa 13 300 500 MaLHH
6yzet 300500 - 0,02 = 6010 6GpakoBaHHbIX.

Omesem: 6010.

® Bapuanmor das camocmoameasvnozo pewenus

Bapuaur 1

1. Ha nuarpamme (cMm. puc. 172) nokasaHo pacnpejejieHye nuta-
TeJIbHbIX BELLECTB B CYXOM MOJIOKe.

NN

s [ ] opyeue sewjecmea

Puc. 172.
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Onpenenute, CKOBbKO NpUMepHO 6eiKoB cofepkutcsi B 100 T
CYXOr0 MOJIOKA.

1) 6oniee 651 2)okos0 50 1

3)okoyo 35T 4)okoso 20 T

2. PesybTaThl KOHTPOJIbHOM paboTh! 10 MaTeMaTHKe ObliIM NpeL-
CTaBJieHbl B BUJE PSfd JAHHBIX, MO0 KOTOPOMY MOCTpPOeHa I1a-
rpamma (cm. puc. 173).

YUCAO0 YHauuxcs
yuawy 12

il

2 3 4 5
ommemku

Puc. 173.

>
>

Haiinure cpenHee 3HaueHHe HCXOAHOTO Psiia JaHHbIX.
3. [laHHble 0 uhcJ/ie Msiuel, 3a6UThIX HEKOTOPOH byT60/bHOM KO-
MaHIOH B pa3HbIX Matyax, NpeicTaBJeHbl B BUae psaa: 1, 2, 1, 0,
0,3,1,2,4,0,1,0, 2, 1. Haltaure mony 3T0ro psiga.

Bapuanr 2

1. Ha nuarpamme (cm. puc. 174) nokasaHo pacnpeneneHde nurta-
TEJIbHbIX BELLECTB B U3IOME.

Onpenennte, CKOJbKO NPUMEPHO YIJIEBOLOB COJEPXKHUTCS B
200 r usoma.
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D yaneeooul

El opyzue eeujecmea

Puc. 174.
1) 6on1ee 120 r 2) okosio 60 T
3)okoso 30T 4)meHee 15T

2. PesysibTaThl KOHTPOJILHOH paGOThI [0 MaTeMaTHKe ObLIH Npel-
CTaBJ/ieHbl B BHJE PsSila JaHHbIX, 10 KOTOPOMY MOCTPOeHa Aua-
rpamma (cM. puc. 175).

YUCA0 yuawuxca 1

H
[
]
v

2 3 4 5
ommemKu

Puc. 175.

Haiinure pa3HocTb Mexay MeHaHOH W Pa3MaXxoM HCXOJHOrO
psila JaHHbIX. ‘
3. llaHHble 0 yHcse MsyeH, 3a6UThIX HEKOTOPOH (hyT6OJbHOM KO-
MaHZ0W B pa3HblX MaTyax, MpeacTaB/eHbl B Bule psja: 3, 1, 0, 2,
5,1,4,0,0, 1. Haiinute cpeaxee 3HaueHue 3TOro psiaa.
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Bapuant 3

1. Ha nuarpamme (cMm. puc. 176) nokasaHo pacrnpepesieHue Jec-
HbIX MJiowanel B bpsinckoi o6sacTy.

m] COCHOBbIU Nlec

E ENbHUK

D bepézoawiti u OCUHOBYLI N1eC

E] Opyaue necHble nopoobl

Puc. 176.

Onpenenute, CKOMBKO MPUMEPHO MPOLIEHTOB JIECHBIX MJIOLIA-
neil bpsiHckoil o6/1acTH 3aHHMAeT eJIbHUK.

1) 6onee 40% 2) oxoai0 20%
3) okoJi0 5% ~4) meHee 2%

2. PesysbTathl c6opa uHOpMaLKH O 31aHUSIX HEKOTOPOro M0-
céska OblaM MpeAcTaB/eHbl B BUAE psla AAHHBIX, 110 KOTOPOMY
nocTpoeHa auarpamma (cM. puc. 177).

Hatinute pazHocTb Mexy MeaHaHOH W MOJOH HCXOIHOIO psi-
14 1aHHbIX.

3. JlaHHble 0 uydc/e MsueH, 3a6UTbIX HEKOTOPOH (yTOONBHOH
KOMaH/10i B pa3HbIX MaTyax, NpeicTaBJ/eHbl B BUAe psaa: 3, 2, 2,
0,0,1,0,2,1, 1. Halinure 06b€M u3MepeHHUs.
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24
20+-—
164-1-1--
12

YUCo 30anHutl

T
1 2 3 4
IMaxiCcHocmsy

Puc. 177.

v

5

Bapuaut 4

1. Ha nuarpamme (cM. puc. 178) nokasaHo pacrnpezesieHHe Jec-
HbIX MJI011aJeH B YP>XXyMCKOM paiioHe KrpoBckoii o6s1acTH.

S [[D enbHUK
** :
L]

N E cocHoavll nec

[ ] Gepésosviii u ocunossiii nec

E] opyeaue necHvie nopoosl

Puc. 178.

Onpenenure, CKOJMbKO MPUMEPHO MPOLIEHTOB JIECHBIX MJIOLIA-
Jed B YpKYMCKOM paidoHe 3aHMMAIOT COCHOBbIE Jieca.

1) 6on1ee 30% 2) okou10 25%
3) okoJio 15% 4) menee 10%
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2. Pesyabrathl c60opa MHGOPMALKK O 3AAHUSAX HEKOTOPOro Mo-
cénka OblJIM NpelCTaBJIeHbl B BUIE Psla JaHHbIX, N0 KOTOPOMY
rocTpoeHa auarpamma (cM. puc. 179).

YUCIO 30aHUL

2 3 4 5
ImaxcHocmsv
Puc. 179.

Haiinute pasHocTb MexK1y MeHaHoi U MOJIOH HCXOIHOTO psi-
12 NaHHbIX.
3. laHHble 0 uKcJie HepaGoYHX NMpa3aHHUHbIX AHeH B Poccuu no
MecsllaM npeacTaBJeHbl B BUle psaa: 6,1,1,0,2,1,0,0,0,0, 1, 0.
Haiinure cpentee 3HaueHue psiza.

Bapuant 5

1. CnniaB Byna cocTouT U3 0/10Ba, CBUHLIA, BACMYTa WU KaAMHSI.
Ha nuarpamme (cm. puc. 180) nokasano cogepKaHue MeTanJ0B B
3TOM CIJ/IaBe. ‘

OnpenenuTte, CKOJbKO MPUMEPHO FPAMMOB CBHHLA B CIJlaBe
Byna maccoii 600 .

1) 6onee 200 r 2) okoJio 150 1
3) okoJio 100 T 4)menee 80 r
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m'] Kaomuu

Puc. 180.

2. Pe3ysbTathl H3MepeHHs Beca (B Kr) LUKOJBHHKOB 9-To KJjacca
npeicTaBJieHbl B BHAE TaOJHLbI pacnpeaeseHHus.

BeC 44145147(49|50(52(53(54|55
KpatHoCcTb| 2 |4 (31353 |1(2|3

Haiigure 06b€M H3MepeHus.
3. IlaHHble 0 uucJse Hepabouux Npa3AHHYHBIX qHel B Poccuu no
MecsiLiaM npeacTasJeHsl B Buae psaa: 6,1, 1,0,2,1,0,0,0,0, 1,
0. Haiinure menunany psna.

Bapuaur 6

1. Ha nnarpamme (cM. puc. 181) nokasaHo conepkaHue xumuye-
CKHX 3/1EMEHTOB B CrylaBe TUHUIYD ( pa3HOBUAHOCTb CTaJIH ).

Onpenenute, CKOJBKO MPUMEPHO 'PAMMOB HHUKeJsl B CIlJaBe
Tunumyp maccoit 400 r.

1) okosio 200 r 2) okoJio 1201
3) okosio 60 r 4) meHee 30

2. PesyabTatbl H3MepeHHsi Beca (B KrI') LLKOJbHHKOB 9-T0 KJacca
Obl/IM NpeCTaBJeHbl B BUE Psija, 10 KOTOPOMY NMoCTpoeHa Ta6-
JIMLA pacnpefiesieHusl.
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m:l npouue 3iemeHmabsl

Puc. 181.

BeC 45|46|47(48|50(51|53(54|55
KpatHocTb| 1 |4 1214162132

Hafigure pa3Max UCXOAHOTO pAda.

3. IlaHHble 0 uucsie HepaGOUUX MpasfAHHUHbIX AHeH B Poccuu no
MecsiLaM npeacrtasJeHsl B Buae psaa: 6,1,1,0,2,1,0,0,0,0, 1, 0.
Haitaure mony storo psiza. '
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Bapuanrt 1

1. Ha pucynke 182 nokaszaHo u3MeHeHue TeMrepaTypbl Bo3/iyxa
B ropoge L Ha npotskeHud Tpéx cyTok. [1o ropusoHTanu ykasa-
HO BpeMms, N0 BepTHKaJ/JIW — 3HaueHWe TeMIepaTtypbl B rpaaycax
Lenbcusi. Halinure Han6oJbliiee 3HaueHe TeMiepaTypbl 23 map-
ta. OTBeT yKaxkute B rpaaycax Lleabcusi.

1

36
33
30
27
- 7/ '\
vy \ /

154/ / ~. |
9
6
3
0 .
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

22 mapma 23 mapma 24 mapma

Puc. 182.
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2. [IBa nepeBa HaxoaATCs Ha PaCCTOSAHWH 24-X METPOB ApYr OT
apyra. Beicota onHoro pacrenust — 22 metpa, a apyroro — 12
meTpoB. Hailiute paccTosinue (B MeTpax) Mexy HX BepLUMHAMH
(cm. puc. 183).

......

22
M 12m

24 m
Puc. 183.

3. B tpaneunmn AB = BC = CD, AD = 2BC (cMm. puc. 184).

Haiinure yros, noa KoTopbiM repecekatoTcs NpsMble, COAepKa-

e 60koBble cTopoHbl AB 1 CD. OTBeT yKaxKuTe B rpajaycax.
B C

Puc. 184.

4. lIkoabHbIH 6HO6HOTEKApb CHCTEMATH3UPOBAJ HMeloLLHeCs B
1IKoJie u3aaHus. Pe3y/braThbl NpeacTaB/aeHbl HA KPYyroBO# 1ua-
rpamme (cM. puc. 185).

CKOJIbKO MPHMEPHO SHLMKJIONEAHH B LLIKOIbHON GUBJIHOTEKE,

ecJin Bcero B Heit 4000 u3gauuii?

1) 6osee 1000 2) okou1o 300
3) MeHee 50 4) okoso 500
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2 0

L~ i
m — easzembi, JCYpHANbL
|:| — yuebHuKu

— 3HYUKAONEOUU

— o

Puc. 185.

5. YcraHoBUTe COOTBETCTBHE MeXy rpatdukamMu hYHKLUHMH U dop-
MyJlaMH, KOTOpble WX 3a1atoT (cM. puc. 186).

A) B) B)
13 Y pZ 3!
]
I
'
1 — =4 - 1 =
0 X - 0 54
\
Puc. 186.
4 2 '
) y=- 2)y=—= 3)y=2 4) y=2z
: T z
OTBerT: A b B

6. Haiinute nepumerp Tpaneuuu, u3o6paKéHHol Ha pucyHke 187,
7. YKaXxKuTe HoMepa BepHbIX YTBEPXKAEHHH.

1) Touka nepeceueHHss GUCCEKTPUC TPEYroJibHMKA — LEHTP
OKPY?>KHOCTH, ONUCAHHOKN OKOJIO HETO.
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Puc. 187.

2) Cymma yrj1oB TpeyroJibHuka — 360°.

3) duaronann pomba TOUKOM NepeceyeHHsi AeNSATCS MOMoJaMm.

4) Ecim npoTHBONOJIOXKHbIE CTOPOHBI UEThIPEXYroJibHUKA onap-
HO PaBHbI, TO 3TOT YETbIPEXYrONbHUK — NapaJjJienorpamm.

5) Cymma yrsioB Tpaneunu — 360°.

8. Ha pucynke 188 13o6paxetbl rpaduky GyHKUMI y = 22 — 4 1
y = 2z + 4. Haiiaure koopauHaTthl Touku B.

yl

<
i
N
=
_+_
=N
()
9

BapuanT 2

1. Ha pucyHxke 189 XXKHpPHBIMH TOUKAMH NMOKa3aHO H3MEHEHHE CTO-
MMOCTH aKLIMI OIHOH U3 TYPUCTHUECKHX KOMIIAaHUH B MepBble JBe
HelleIn OKTAOpA. [sf HAIVIAMHOCTH »KHPHbI€ TOYKH COEIHHEHDI
JauHuen. [1o ocu abeumcce OT/102KeHbI UMe1a MecsLa, 1o OCH OpIH-
HaT — CTOMMOCTb OIHOH akUuWH B pybasix. [1étp kynua 3 okrsa6ps
300 akuuit, 100 akuui npoaan 7 okraops, 100 — 10 okTa0ps, a



Bapuant 2 129

octasbHble — 11 okTA6ps. CkosbKo py6aeit notepsin [1étp B pe-
3yJIbTaTe STHX Onepauui?

4

23
22
21
20
19

18
A X

15 \//
14
13

12
11

1234567 891011121314
Puc. 189.

2. Yroa pactBopa nmpoektopa paBeH 60°. Ha kakoM HaumeHb-
LieM pacCTOSIHUH OT MPOEKTOpa AOJKEH pacroJsiaratbCs 3kpaH A
BbICOTO# 3v/3 M, 4TOGbI OH GblJT MOJHOCTbIO OcBelLEH? OTBET yKa-
XuTte B MeTpax (cMm. puc. 190).

Puc. 190.
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3. IIBe OKpY>KHOCTH C paitycaMu 8 U 2 KacaroTcsl BHEILHUM oOpa-
3om. Haiinute AB — oTpe30K Ha Hx o6lilell BHEILHeH Kacarelb-
HOM, 3aKJIIOUEHHbBI MEX/y TOUKaMH KacaHus (cM. puc. 191).

Puc. 191.

4. Ilets B 3-11 ueTBepTH NOJYUHJ TaKKe OLEHKH: 3, 3, 4, 3, 5, 4, 3,
4,5, 5, 3, 4. Haiinute yactoTy BapHaHThI 5.
5. Kakoii u3 rpacukoB Ha pucyHke 192 cooTBeTcTByeT hopmyJe

y=—2-3
r—1
1) 2 VETY
) \
14+ ]
0 ¥ =0 X
Y
\
1 ImA
3) yﬂ\ 4) v
] LA
- 0 b3 0 e
\
|

Puc. 192.
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6. Haiinute nuiowans Tpanewuu, 1306pakEéHHOH Ha pucyHke 193.

B 6 C
ZEEE:
A . 12 2 D
Puc. 193.

7. YKaXXuTe HOMepa HeBePHbIX yTBEPXKAECHHH.

1) BHewHu#t yroa TpeyroJibHUKa paBeH CyMMe [BYX YIVIOB, He
CMEXHbIX C HUM.

2) Uepes mo6ble TPH TOUKH, He JiexKallpde HA OAHOH MpAMOH,
MO2KHO MPOBECTH OKPY>KHOCTb.

3) Uepes sto6ble yeTbipe TOYKH MOXKHO MPOBECTH OKPY?KHOCTb.
4) ['pu nepeceyeHuH napasseynbHbIX MPSMbIX CEKYLIEH OHOCTO-
POHHME YIJIbl PaBHBI.

5) [pamycHasi Mepa BIMCAHHOTO yIVia paBHa rpajlyCHOM Mepe 1yrH,
Ha KOTOPYIO OH OIMpaeTcs.

8. Ha pucynke 194 u3o6pakenbl rpaduku pyHKUMi y = = — 1,
y=4—z,y =2z + 1. Halinure KoopaAWHaThI TOUKH A.

y=4-N

=)

y=2x+1

Puc. 194.
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Bapuanr 3

1. Ha rpaduke, u3o6paxéHHOM Ha pucyHKe 195, XKUpHbIMU TOU-
KaMH NOKa3aHO H3MeHeHHe CTOMMOCTH aKLUHH OJHOH H3 CTPOH-
TeJIbHBIX KoMMaHuii ¢ 1 no 19 aBrycTa. [To ocu abcumcc otyoxe-
Hbl YHCJIa MecsiLa, N0 OCH OPAHHAT — CTOMMOCTb OTHOH aKLHMH B
eBpo. J1J1s1 HArVISAHOCTH >XKHPHbIE TOYKH COEAMHEHDI JTIHHHEH. Bua-
HecMeH npuoGpén 6 asrycrta 300 akuui, a 15 aBrycra ux npogad.
CKoJ/lbKO €BpO OH NpHOGPES B pe3yJ/ibTaTe 3THX Onepauui?

65 7&\
55111/

w17
35 ¥

25

15
10

L+

12 5 10 15
Puc. 195.

2. T1poekTop nosiHOCThIO OcBellaeT 3kpaH A BoicoTol 80 ¢m, pac-
MOJIOXKEHHbIN Ha paccrosiiud 30 cM or mpoekTopa. Ha kakom
HaUMeHbLIEM PAaCCTOSIHHU OT 3KpaHa A HaJl0 pacrnoJio>KUTb 9KpaH
B Bbicotoii 200 ¢M ,uyT0ObI OH Obl1 MOJHOCTBIO OCBELLEH, €CJU
HACTPOWKH MPOEKTOpa OCTAIOTCS HEW3MeHHbIMH (cM. puc.196)?
OTBerT Bblpa3uTe B CAHTUMETPAX.



Bapuaur 3 133

g .
[v+]

Puc. 196.

3. iBe KacaTesbHble K OKPY>KHOCTH MepeceKaloTCsl MOof yrJioM
'60°. A u B — TOuKH Kacauusi, O — LIEHTP OKPYKHOCTH (CM.
puc. 197). Haiigute yron AOB. OTBeT yKaxKute B rpajycax.

Puc. 197.

4. Bo BTOPHHK K LIKOJIbHOMY CTOMATOJIOTY MPHIJIH HECKOJIBbKO
yueHHKOB. Bpau Bbinucas B COOTBETCTBYIOLLEM MOPSAKE KIACChI
NMauMeHTOB W MOJIyYHJ TakoH cnucok: 9,9, 8, 7,6, 7, 8, 8,9, 6, 5,
6, 8, 5. Halimure pa3HocTh Mex 1y MO0k 1 MeHaHOM 3TOro psija. -
5. YKaxkuTe COOTBETCTBHE MeX 1y rpadrukaMu PyHKLUH U popmy-
JIaMH, KOTOpbl€ HX 3a1aioT (cM. puc. 198).

AT B) B)[i%

| £a}

—

ot

Puc. 198.
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y=(x+3)2-1 2)y = 2x% — 12z + 19

3)y = 2 4)y = —2(z —3)2+1
T

Orser: A b B

6. Hatinute nepumerp napasnenorpamma ABCD, uzobpaxén-
HOTO Ha pucyHke 199.

C

B 18
/ / ’
4 18 D5

Puc. 199.

7. YKaxkute HoMepa BepHbIX yTBEPXKIEHUH.

1) Ecain 1Be npsiMble neprieHauKy IsIPHbI OJHOM U TOH YK€ NPSIMOH,
TO OHH He MepeceKaloTCs.

2) Tunorenysa NpsiMOyroJIbHOrO TPeyroJibHMKa paBHa CyMMe Ka-
TEeTOB.

3) Ipsamble, comepKaliiie BbICOTbI TPEYrONbHHKA, TTepeceKkalnTes
B OIHOM TOUKe.

4) Karer, nexkaumii npotus yraa B 60°, paBeH 10JIOBUHE THIIOTe-
HY3bl.

5) I'nowanp TpeyroabHHKa paBHa NMPOM3BENEHHIO BCEX €r0 CTO-
POH, 1eNIEHHOMY Ha paauyc OMUCAHHON OKPYXKHOCTH.

8. Ha pucynke 200 nzo6pakeHbl rpaduku dyHkuMd y = = + 1,
y =z uy = 2z — 1. Halingure koopanuHaTte! Touku B.
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yk
B s
/A .
y=x+1/ 0 X
y=2x-1
Puc. 200.
BapuanTt 4

1. Ha rpaduke, n3o6pax«énHom Ha pucyHke 201, nokasaHo uame-
HEHHe TeMIepaTypbl Bo3ayxa B ropone D B nepsble 4 IHA HIOJS.
[lo ropusoHTanu yKasbiBaeTcsi BpeMsi, 10 BepTHKaJIH — 3Haue-
HHe TeMrepaTypbi B rpagycax Lleabcus. Onpenennte pasHOCTb
MexX1y HauOoJIbIUMM H HaUMEHbLLIUM 3HaYeHHSIMH TeMIeparypbl
3a 3710T nepuod. OTBeT ykaxkute B rpaaycax Llenbcus.

2. IlpoekTop moJiHOCTbIO OCBelllaeT 3kpaH B BbicoToH 150 cM,
pacroJ/ioXeHHbIl Ha paccTosiHid 2 M OT mnpoekropa. Ha ka-
KOM HauMeHbLleM pacCTOSIHHH OT MPOEKTOpa Halo pacroJio-
XKHTb 3KpaH A BbICOTOH 60 c¢M, 4TOObl OH ObLJ MOJHOCTbIO OCBE-
LLEH, eCcsIM HaCTPOHKH MPOEKTOpa OCTAITCS HEM3MEHHBIMH (CM.
puc. 202)? OTBeT yKaXKuTe B CaHTHMETPAX.

3. B tpeyronbhuke ABC AB = BC = 5, AC = 6. B Hero
BIIMCAaHa OKPY>KHOCTb C LeHTpoM B Touke O. Haliaure nuowanp
Tpeyrosibiuka AOC.
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40

38

36 -

34 /
32 ~ /L

30 \\ /

28

26

24
22

20

18

16

14

00:00(12:00 [ 00:00] 12:00| 00:00

12:00

00:00

12:00

00:00

06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00
Puc. 201.

Ny

Puc. 202.

4. B yueGHiike o reorpacuu 25 naparpagos. Kocts Bbinicasn Ha
JIUCT 6yMaru psifl 1aHHbIX, COCTOSLIWI H3 06BEMOB Nnaparpagos B
cTpaHuuax. [TosyueHHble pe3ysbTaTsl OH NpeACTaBuI B BHje Tab-

JIMUbI pacripeienerHysi 1aHHbIX.

O61bém naparpada

9

KpaTHocTb

12

Haiinute cpenxee sToro psaaa.

5. Kakasi u3 gopmys cootBercTByeT rpaduky, NpeacTaBjieHHOMY

Ha pucyHke 2037
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)
_1 N
1)/
I \
Puc. 203.
9 4
y=(r—-2)*+2 2)y=-
T
3y =—x?+41 -2 4)y=—22+ 21 +2

6. Hafigure nsiowane napannenorpamMma, 1306pakEHHOrO Ha pH-
cyHke 204.

18
Puc. 204.

7. YKa)kuTe HOMepa HeBepPHbIX YTBEPXKAEHHH.
1) B s1106y10 OKPY?KHOCTb MOXKHO BITHCATh TPEYTOJbHHK.
2) B mo60o# KBagpaT MOXKHO BIHCATh OKPYXKHOCTb.

3) Bokpyr J060ro YeThip&éXyroJbHUKa MOXKHO OMHCaTh OKPYX-
HOCTb.

4) BuccekTpuchl yriioB TpeyroJibHHKa AeNAT KaX/IblH H3 ero yr-
JIOB Ha 3 paBHbIE 4ACTH.

5) CyMMa YIJIOB NPaBHJILHOTO 5-yroJibHHKa paBHa 540°.

8. Ha pucynke 205 uzo6paxennbl rpadbuky GyHkuui y = 2 u
y = —z? + 2. Haiinute KoopauHaThi TOUKH A.
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Bapuant 5

1. B xone xuMuuecKoi peakLMH KOJIHUECTBO HCXOJHOTO BElLLECTBA
(peareHTa), KOTOpOE €lilé He BCTYIMHJIO B PeaKLMIo, yMeHbLIaeTCsl
co BpemeHeM. Ha pucyHke 206 3Ta 3aBUCHMOCTb MpeACTaBJeHa
rpacukoM. Ha ocu abcuuce oTK/NaabiBaeTcsi BpeMsi B MUHYTaX,
npolye/iliee C MOMEHTa HayaJla peaklMH, Ha OCH OpAMHAT — Mac-
ca (B rpamMmax) peareHTa, He BCTynuBllero B peakuuio. Onpene-
JIUTE 10 rpatuKy, CKOJbKO 'PaMMOB peareHTa BCTYMHJO B peak-
LIMIO 32 MepBbie 5 MHHYT.

M, 24

T, mun

Puc. 206.
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2. UeJIOBEK CTOMT HA PACCTOSIHUH 3 LIAros oT GoHapHOTro cTon6a,
BblcOTa KoToporo 2,8 M. Poct uesnoBeka — 1,6 M. Onpenenure
JJIHHY €ro TeHHU (B 1arax).

3. UssectHo, uto ABCD — BbINYKJ/bIH YeTbIPEXYrOJbHHUK,
£ZBAC = 100°, ZBCD .= 70°, BD = BC, AB = AD (cm.
puc. 207). Haitaure ZABC'. OTBet ykaxute B rpajycax.

A4

p N

C
Puc. 207.

4. B knure no o611eCcTBO3HAHHIO LUH(PbI BCTPEUAKOTCS HEYACTO.
Aunexceii Bbinucasn Bce LMdpbl, KOTOPble BCTPETHIHCH €MY B TeK-
cTe oAHoro u3 naparpacos. OH MoJy4us TaKylo NnocJjeaoBaTelb-
Hoctb: 0,2,2,1,1,2,3,7,8,1,2,7,7,0. Halinute pasHocTb Mexay
pasmaxom psiia U ero MoJIoH.
5. YcTaHoBHTE COOTBETCTBHE MeX 1y rpadukamu pyHKuui u op-
MyJlaMH, KOTOpbIe HX 3aaloT (cM. puc. 208).

A) u B) ] B) =

\ 1

Y—
[an

I=
o!—‘
=

Puc. 208.
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Ny=z+2 2Q)y=vz+3+2
y=vVr—-3+2 4)y=—2——1—

x.—_
OrTser: A b B

6. Haiinute nuiowans pom6a, u3o6pakénHoro Ha pucyHke 209.

Puc. 209.

7. Yka)xkxuTe Homepa HeBepHbIX YTBEPXKIEHHUH.

1) InuHa cpefHelt TMHUM TpaneLyy paBHa CyMMe e€ OCHOBaHHUH.
2) Ilpsimas siBAIsieTCst KacaTeJbHOH K OKPYXKHOCTH, eCJIH Nepece-
Kaer eé B JByX TOUKaX.

3) INnoutaap napajiesiorpaMMa paBHa NPOU3BEAEHHI0 OCHOBA-
HHUSA HA BBICOTY.

4) BuccexTpHca yria TpeyrosibHHKAa NeprieHaHKy/sipHa CTOPOHE,
MPOTHBOJIEXKALLEH STOMY YIJy.

5) Inowanb TpeyroJbHUKA paBHa MOJIOBHHE NPOH3BeNEHHS ne-
pHMeTpa Ha pauyc ONMHCaHHOW OKPYXXHOCTH.

8. Ha pucynke 210 uzo6paxennl rpadHki QyHKUMA ¥y = 22 U

8 .
y = —. Halinure koopauHaThl ToukH A.
x
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Bapnanr 6
y“
B y=%
y=2x
3

A
Puc. 210.
Bapuanr 6

1. Ha pucynke 211 nokasaHo, Kak H3MeHsJ1aCb CKOPOCTb JBH-
XKEHHsl JIErKOBOH MallMHbl Ha NpoTsKeHHH nsith yacoB. [lo ro-
PU30HTa/IM YKa3aHO BpeMsi B 4acax, 0 BepTHKaJIH — CKOPOCTb
MallnHbl B KM/4. Haliute ckopocTh MallHbl yepe3 2 yaca no-
c/ie Hayasia aBuxKeHusi. OTBeT BbIpasuTe B KM/ u.

[}
100

80
60
40
20

\

1 2 3 4 . 5
Puc. 211.
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2. Haifinure Benuuuny yrma AOB (B rpagycax), ecJH
ZOAB = 40°, O — LieHTp OKPYXHOCTH (cM. puc. 212).
B

Puc. 212.

3. Haiigute cropony BC TpeyroibHika ABC, ecau
LABC =90°, AC =24, Z/BAC = 30°.

4. Ha kpyroBo#i auarpamme (cM. puc. 213) nokasaxo pacnpene-
JieHue 00y4aolyxcsi HEKOTOPOH LLKOJIbI N0 KJaccaM.

[DI[HID — | knacesl
— 4 xnacchl
m — 2-3 xuaccel

E — 5-9 knaccel
0///////1 — 10-11 knaccel

Puc. 213.

KakoBo npumepHoe kosnuecTBo obyuarwolmxcs B 5 — 9 KJjaccax,
ecJ/ii Bcero B wwKoJe 1100 obyuatoiunxcs?

1) menee 100 2) okosio 150
3) 6ogee 300 4) okoJio 250

5. YcTaHOBHTE COOTBETCTBHE Mex 1y rpacdukaMu PyHKUHME U pop-
MYJIaMH, KOTOPble UX 3aal0T (CM. puc. 214).
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A) 7 } B [§ A B) Yy l\
. \ ; s N WIE]
1 X | _
01 ol 1 X \‘
Puc. 214
Dy=> 2y=-2+3 3y=—— 4y=2
OrTser: A b B

. 6. Haiinute nyowanbs Tpaneuus, u306pa’keHHOH Ha KJeTYaTOH
O6ymare c pa3mMepoM KJeTKH 1cM X 1lcm (cM. puc. 215). OtBer
JafTe B KBaAPaTHbIX CAHTHMETpaX.

Puc. 215.

7. YKaxuTe HOMepa BepPHbIX YTBEPXKIEHHH.

1) PoM6 — 3T0 YeTbIpexyro/ibHHK, Y KOTOPOro BCE YEJIbl NIPsIMBIE.
2) Ecnu nBe napanjenbHble MpsiMble nepeceyeHbl CeKylled, To
CYMMa OJTHOCTOPOHHHX YIJIOB paBHa 180°. |

3) B npsiMoyroJibHOM TpeyroJibHHKe rHIOTeHy3a MeHbllle KaTeTa.
4) Ecan yryiel paBHBI, TO OHH BEPTHKAJIbHbIE.
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5) Ecain B ueTbipexyroJibHiKe JB€ CTOPOHbI paBHbI U MapaJJelib-
Hbl, TO 3TOT YEThIPEXYTOJbHUK — MapaJjiieslorpamMm.

8. Ha pucynxke 216 nso6paskenbl rpadpuky GyHKumi y = 2 — 9 u
y = 3z — 5. Bbluuc/iMTe KOOPAHUHATHI TOUKH A.
37}

)
=y

Puc. 216.
Bapuant 7

1. Ha pucynke 217 nokazaHa 3aBUCHMOCTb MeXX1y CPOKOM Xpa-
HEHHs1 U Temrepartypoi MoJsioka. [To ropusoHTanu ykazaHa TeM-
rnepaTypa MoJioka B rpagycax Llesbcusi, no BepTHKanu — BpeMms
B yacax.

Haiinure cpok xpaHeHusi moJioka npu temneparype 10°C.

2. Hatigure Benuuudy yraa ABC (B rpanycax), eciH
ZAOC = 110°, O — ueHTp JaHHOU OKPYKHOCTH (CM. puc. 218).
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yacol §
40
32 \
* 24
16 hY
N
8 Ba—
0 4 8 12 16 T °C
Puc. 217.
 °
A
\0/
B
Puc. 218.

3. Haiinute kater BC tpeyronbHuka ABC, ecnu tg LA = 7
runotenysa AB = 10.

4. Ha kpyroBoii anarpamme (cM. puc. 219) npeactaB/ieHbl naH-
Hble TYPUCTHYECKOH (HPMbl O MpoAaXkax MyTeBOK B Pa3jiHyHbIe
cTpaHbl 3a nepuon aera 2009 roxa.

Kakoe npuMepHoe KOIHYeCTBO MyTEBOK Obl/10 NPOAAHO B CTPaHbI
CkanaunaBuy, ecyii obLiee KOJMYECTBO TPOJAHHBIX MyTEBOK 32
Jeto 2009 rona cocTaBUJIO 72 LITYKH?

1) okosio 10 - 2) okousio 30
3) okoJio 20 4) 6oaee 40
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[[m]]:m] — Mpanuud, ['epmanu
[ ]~ Typums
/| — CxanpunaBus

E — Eruner
NN — I'penust

Puc. 219.

5. ¥cTaHoBHTe cOOTBETCTBHE MexXy rpacdukamu pyHKLUHMI U dop-
MyJiaMH, KOTOpble WX 3aaatoT (cM.puc. 220).

AN b
.
O\ %
Puc. 220.
1) y=1zx? 2) y=—x 3) y=23z 4)y=1r+3
OrTser: A b B

6. Hafinure nnowans paBHoGenpeHHON TpaneuuH, H3o6paxeH-
HOH Ha pucyHkKe 221.

Puc. 221.
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7. YKa)KuTe HoMepa BepHbIX YTBEPXKAECHHI.

1) OTHOWweHKe nepuMeTpoB NOJOOGHBIX MHOTOYTOJMIbHUKOB PaBHO
KO3 hULHEHTY Mo100Hus.

2) B paBHOGeapeHHO! TpaneLy AMaroHaa1 He PaBHbI.

3) Cymma yr/10B BbIYKJIOTO YeTbipexyrojibHika paBHa 360°.

4) KareT npsiMmoyroJ/iHOro TpeyroJibHHKa, Jiexallilii MpoTHB yria
B 30°, paBeH runoreHyase.

5) INnowanp pomba paBHa MoJOBHHE NPOU3BEEHHS €ro A1aro-
HaJIeH.

8. Ha pucyHKe 222 wn3o6pakeHbl rpaduky QyHKUHH y = 27,

y=—x+ 2,y =z + 6. BoluncsnTe KOOpAHHATBI TOUKU A.
37
A
p 7 o N =x
Puc. 222.
BapuauTt 8

1. Ha pucynke 223 nokasaHo, kak H3MeHs/1aCb TeMIiepaTypa Bo3-
JlyXa Ha MpOTAXKEHHUH ABYX CYTOK.

Ha ocu a6cumcce oTMeuaeTcst BpeMsi CyTOK B yacax, Ha OCH Op-
JMHAT — 3HauyeHHe TeMmnepaTtypbl B rpaaycax Lleabcus. Haiaure
Pa3HOCTb MeXAY HauOOJIbliled U HAaUMEeHbIlIeH TeMnepaTypamu B
TeueHHe 3TUX ABYX cyTok. OTBeT aatite B rpaaycax Lleabcus.
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10

N A N
L1

6 12 18 6 12 18

Puc. 223.

2. Haiinure Besmunny yrna BAC, ecin AB||CD u —AD = 40°
(cM. puc. 224). OTBerT gaiiTe B rpaaycax.

A

D

Puc. 224.
V3

3. Hatinure kater AC tpeyronbuika ABC, ecau cos LA = 5

AB = 6/3.

4. Ha xpyroBo#i nuarpamme (cM. puc. 225) npeactaBieHbl 10-
Ji1 6a230BbiX 0611e06pa30oBaTe/bHbIX TPeIMETOB B yueGHOM I1aHe
cTapLued WKOJBb.

CKOJIbKO MpPHMEPHO 4acoB B HeJE/I0 OTBEAEHO Ha H3yueHHe
HCTOPUH U O6LIECTBO3HAHHMS, €CJIH HEE/IbHBIN MJIaH COCTaBJsIeT
37 yacoB?
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~ E:] — pyccKkuii 43bIK U JIUTEpaTypa

Eﬁj — MaTeMaTHKa
V//// /] — dusuxa

E===] — ucropus n o6mecrroBenexnue

= ([T — xemus u 6uonorus

~— NN — npoune npexmerst
Puc. 225.
1) meHee 5 2) okoJio 10
3) okoJio 15 4) 6oaiee 20

5. ¥cTaHoBHTE COOTBETCTBHE MEXK]Y rpadpukamu pyHKUME U dop-
MYyJIaMH, KOTOpbI€ HX 3aAaloT (CM.pHuc. 226).

A) Y B) A B) h7 |
\ )
[0, -
1 il E3
X 1
o1 T]’ o 11 1%
Puc. 226.

Dy=1-z ) y=x2+1 3)y=2 Hy=zx
xr

A | b | B

OrTBerT;

6. Haiigure nuowans TpeyroyibHuKa, H306paxKeHHOTr0 Ha KJeTya-
TOH GyMare c pa3aMepoM KJieTKH 1 cMx 1 cM (cM. puc. 224). OTeet
JlafiTe B KBaJIpaTHbIX CAHTHMETPAX.
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N

N

Puc. 227.

7. YKaxKuTe HoMepa BepHbIX YTBEPXKAEHHH.

1) Boicora, npoBeneHHasi 3 BepLUUHbI MPSMOrO yIyia TPeyroJib-
HHKa, eCTb CpeaHee apu(PMeTHUECKOe KaTeTOB.

2) BucceKTpuchl Tpeyro/ibHHKa NepecekaloTces B 0JHOH TOUKe.
3) Cymma yryioB TpeyroJibHHKa MeHblie 180°.

4) CuHyc yryia B MpsiIMOYToJibHOM TPEYTroJibHHKE — 3TO OTHOLIE-
HHE NPOTHBOJIEXKALLLEr0 KaTeTa K TMIOoTeHy3e.

0) BricaHHbli yros1 OKpy>KHOCTH paBeH M0JIOBHHE LEEHTPAJIbBHOTO
yIJ1a, OMUPAIOLLErocst Ha Ty XKe JyTYy.

8. Ha pucynke 228 n3o6pakeHbl rpavky QyHKUMA y = —3 U
y = x? — 2z — 3. Bbluhc/IMTEe KOOPAHHATHI TOUKH A.

37
\
(0]

Lo
X

Puc. 228.
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Bapuaut 9

1. Ha pucynke 229 nokasaHo, Kak H3MeHslJ1aCb CKOPOCTb JBHKEe-
HUS$1 JIEKOBOH MALLUMHbI HA POTS>KEHUH NATH yacoB. [ 1o ropusou-
TaJld yKa3aHOo BpPeMs B yacax, Mo BepTHKaJIW — CKOPOCTb MAlUH-
Hbl B KM/u. Haiinute ckopocTh MaluHHbl yepe3 4 yaca 20 MHHYT
focJie Hauasla Axenns. OTBeT BbIpasuTe B KM/ u.

A
100
80 P
60 = g
40
20
1 2 3 4 5
Puc. 229.
2. Haiinure BeqiuuHy yrma MON (B rpaaycax), ecJu
LZMNP = 15° a touka O — UEHTP JAHHOH OKPYXKHOCTH

(cMm. puc. 230). OTBeT Bbipa3uTe B rpasycax.

Puc. 230.
3. Haiinure runoteHysy AC npsiMOyroJibHOTO TpPeyroJlbHHKa

ABC, ecnu sin ZA = ‘/75 BC = 4/2.
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4. Ha kpyroBoii auarpamme (cM. puc. 231) npeacrasJ/ieHb! 104
6a30BbIX 00111e006pa3oBaTe/ibHbIX NpeaMeToB B 10-M KJjacce.

CT 1 1] — xumus u 6uonorus
NN\ — maremaruka
V//////] — busnka

AT [T — ncropus u obmectsosnanue
74 E — PYCCKHH A3bIK H JIUTEPATYpa
< [ ] — npoune npeamersr
Puc. 231.

CKOJIbKO NPUMEPHO YaCOB B HeJeJI0 OTBEIEHO Ha H3yueHHe
MaTeMaTHKH, eCJIH Hele/IbHbIH TJiaH cocTasJisieT 37 yacoB?
1) mMeHee 7 2) okouio 10 3) okosio 15 4) 6onee 20

5. ¥cTaHOBHTe cOOTBETCTBUE MexX 1y rpadHKamMu yHKLHE U dop-
MyJIaMH, KOTOpbIE UX 3aAaloT (CM.puc. 232).

BLIW (T B T AT[T]

s
'_' L] \'\ - |
N — NG5
o1 3 o
Puc. 232.

Dy=(z-3)(z—-1) 2)y = |z|

Ny=—-+3 4)y=4x+3

A | b | B
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6. Haiinure nuowlanp napajuienorpamMma, M300pak€HHOro Ha
KJ1eT4aTol Gymare ¢ pa3MepoM KJeTKH 1 cmx 1 cm (cm. puc. 230).
OTBer faiiTe B KBaJpaTHbIX CAHTHMETpPAX.

Puc. 233.

7. YKaxXuTe HOMepa BepHbIX yTBEPXKIEHHUH.

1) Menuanbl TpeyroJibHHKa TOUKOH nepeceyeHust AeqsTCs Morno-
Jam. '

2) InaroHasnu pom6a B3aHMHO NeprieHIMKYJIsIPHbI.

3) LlenTp onucaHHO#H 0KOJIO TPEYroJIbHUKA OKPY>KHOCTH JIEXKHT B
TOUKe NnepeceyeHusi GUCCEKTPUC YIVIOB TPEYroJIbHUKA.

4) Ilepumerp napajnenorpamMmma paBeH yIBOEHHON CyMMe JBYX
CMEXXHBIX CTOPOH.

o) Ilnowanp Tpeyro/ibHUKa paBHA NPOU3BEAECHHIO OCHOBAHHA Ha
NPOBEIEHHYIO K HEMY BbICOTY.

8. Ha pucyHke 234 u3o6pakeHbl rpaduki QyHKUMH Yy =  + 5 H
y = (z — 1)2. Boluncsiure KoOpaAHHATH TOUKH A.

Bapuanr 10

1.Ha pucyHke 235 nokasaHo, Kak H3MeHs/1acb TeMIepaTtypa Bo3-
AyXa B TedyeHHe ofHoro AHs aBrycta 2010 roga B HEKOTOPOM ropo-
ne. I'lo ropusonTranyu — BpeMs B yacax, N0 BEpTHKAJIU — TeMIle-
patypa Bo3ayxa B rpagycax Llesbcus. Onpenenire no pucyHky
TeMrepaTtypy Bo3ayxa (B rpamycax Llenbcus) B 18.00.
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yﬁx
A
N -
/7 o x
Puc. 234.
T°CA : h
32 . |
4
24 —
16 {-ot—=r"T" i
T ]
g ——— ]
T T T _
- 6 12 18 24 “yacel
Puc. 235.

2. Haiigure Bennunny yraa ABC (B rpagycax), ecad ayra AC
paBHa 90° (cm. puc. 236).

C
Puc. 236.
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3. Haiinute ctopony AB Tpeyrosbiuka ABC, ecau
LADC = 60°, AC = 12, ZDAC = 90° (cm. puc. 237).

A
60°
D B C
Puc. 237.

4. Ha kpyroBoii nuarpamme (cM. puc. 238) npencrapieHo coep-
JKaHHe NMUTATEIbHbIX BEILIECTB B OBCAHBIX XJIOMbAX.

— 6enku
I]]]]]]]Iﬂ — AKHUPbI
E — YIIEBOABI
7 |:___| — TpouHe BellecTBa

N v 4
N > 4

~—

y

]

.
\.J

,1411

Puc. 238.

CKoJIbKO NnpuMepHO rpamMMoB 6esnika coaepxkutcest B 100 r oB-

CSIHBIX XJIONbEB?

1) okousio 30 2) meHee 5 3) okoJio 15 4) 6oJee 25

5. Y¥cTaHOBHTE COOTBETCTBUE MeXKY rpacdukamu QyHKLHM U dop-
MyJlaMH, KOTOpble HX 3a1atoT (cM. puc. 239). '
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A) 7 B) 7k 1 B T N
1 !
/ \ |
o Iy ™=
; i I AN
5 o1 X RN
Il | L L BERRER
Puc. 239.

Dy=-2 2)y=—a?+3 3)y=-20+6 4)y=5
x

A| B | B

OTBerT:

6. Haiinure nnowane Tpaneurn ABC D Ha pucyHke 240.
B__35_C
10 10

Puc. 240.

7. YKaxkure HOMepa BepPHbIX YTBEPKAEHHH.

1) [TapannenorpaMm — 3TO YeTbipeXyroJibHHK, y KOTOPOTO CTO-
POHBI NMOMAaPHO NapaJiJiebHbl.

2) B npsiMoyrosibHUKe Bce yriibl paBHbl 80°.

3) Inowanb Tpaneunu paBHa NpPoOM3BeLEHHIO MOJYCYMMbl OCHO-
BaHHi1 HA BLICOTY.

4) IpagycHasi Mepa BNHCAHHOTO yIJla OKPY>KHOCTH paBHa rpafyc-
HOH Mepe AyTH, Ha KOTOPYIO OH ONHPAETCH.
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5) EcJiu B TpeyrosibHHKe JiBa yrJla paBHbl, TO 3TOT TPEYTOJIbHHK —
paBHOOEPEHHBIH.
8. Ha pucynke 241 uso6paxennl rpaduky Qyukumit y = 2 + 1,
y = 2z,y = —z + 3. Bblunc/mTe KOOPAHHATBI TOUKU A.

Y

A
>
9 N
Puc. 241.




OTBeTbl K BapHaHTaM JJs CaMOCTOSITEJNbHOro
peuieHUs

Fnasa 1. Ipaduku n hpyHkuuu

Homepa 3apanui
1 2 3 4 5 6
1| 413 | (-2;-1) 20 | 432 (2: —2) 9
&2
[]
= 2 | 241 (2:3) 5 3 (-0,5;2) | 120
«
-
§ 3 | 314 | (-1:-4) 12 3 (3:1) 4
«
S |4 | 423 (4;0) 2 213 | (-2;-3) 54
=
=]
= 5 | 321 (2:9) 80 2 (-1;-3) 18
6 | 112 (2: —5) 1.2 | 134 (—-2;1) 30
Imasa 2. [lnanumerpus
Homepa 3ananui
1 2 3 4 5 6
1 36 4 48 3v2 34 600
-]
=]
= 2 720 -0,6 40 2 35 - 50
S
s s
] 3 s 3 12 5 1345 2,4
s 3
2 | 4 Ul 100 3 130 2 200
o 9
)
5 144 120 48 100 24 1,7
6 | 12 3 8; 8 12 5.4




OrBeTb! 159
Iaea 3. CratnucTHka
Homepa 3ananui
1 2 3
1 4 3,6 1
@ 2 1 1 1,7
8=
S= 3 3 1 10
3
L3 4 2. 0 1
5 2 26 0,5
6 2 10 0
OtBeTbl K TPEHHPOBOYHbIM TECTAM
Homepa 3ananmii
1 2 3 4 5 6 7 8
1 27 26 60 2 321 | 28 345 (4;12)
2 600 | 4,5 8 0,25 2 36 345 | (-2;-3)
3 3000 | 45 | 120 | 0,5 | 214 | 62 13 (2;3)
-]
(=]
S|4 10 |8 | 45| 74| 3 |206] 34 | (-1
=
§ 5 21 4 80 6 412 | 160 | 1245 | (—2;-4)
[
&i6| 70 [100] 12 | 3 [243| 34 | 25 (4;7)
z .
(=]
= 7 12 125 5 1 214 | 40 135 (—2;4)
8| 9 | 2] 9 | 2 |124] 40 | 245 | (2-3)
9 | 80 |150 | 8 | 2 |312] 36 | 24 | (-L;4)
10 28 45 6 3 243 | 78 135 (1;2)
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Tlon penakuueit @. D, Jlvicenro, C.10. Kyaabyxoea

Hanorosas nbrora: usganue coorserctayet Komy 95 3000 OK 005-93 (OKIT)

O6noxka A. Bapmanos
KomMmnbilotepHas Bepctka I. besyerosa
Koppexrop H. ITumonosa

[MonnucaHo B neyarthb ¢ opuruHan-makera 13.09.2012.
®opmar 60x84!/, .. Bymara tunorpagcekas.
Tapuutypa Hoioton. ITeuatb odceTHas. Yen. ney. 1. 9,3.
Hon. Tupax 10000 3k3. 3aka3 Ne 33344,

N3narensctBo OO0 «JlernoH» BKIIOYEHO B MEpeYeHb OpraHU3aLMi,
OCYILECTB/ISIOUIUX U3aHHE YUeOHbBIX MTOCOOUI, KOTOPbIE JOMYCKAITCS
K MCIOJIb30BaHHIO B 06pa30BaTe/IbHOM Mpoliecce B UMEIOLIMX FOCyaapCTBEHHYIO
aKKPEAUTALUIO Y PEAUTU3YIOLLUX 0Opa3oBaTe/ibHbIE IPOrpaMMBbl O0ILIETO
obpa3oBaHus 0O6pa3oBaTe/bHbIX yupexaenusix. [Ipukaz MuHo6pHayku Poccuu
Ne 729 ot 14.12.2009, 3apeructpupobaH B Munioct Poccun 15.01.2010 Ne 15987.
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s nuceM: 344000, r. PocroB-Ha-oHy, a/a 550.
Anpec penakuuu: 344011, r. PoctoB-Ha-JloHy, riep. JloJoMaHOBCKMIA, 55.
www.legionr.ru e-mail: legionrus@legionrus.com

OTneyaTtaHo B COOTBETCTBUM C KAUYECTBOM I1PENOCTABIEHHbBIX U31ATEILCTBOM
3J1eKTpOHHbIX HocUTenel B OAO «CapaToOBCKHI MOAUrpagpKoMOUHAT».
410004, r. Capatos, yi1. YepHbliiieBCKOro, 59. www.sarpk.ru



