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MaTeMatiyeckasn CTaTUCTUKa — 3T0 OAMH U3 Pa3aenos
maTemaTvky. OHa 3aHMMaeTcs nepepaboTkoi cTaTucTy-
YECKNX JaHHbIX M 0XBATbIBAET MAaTEMATUYECKIE METO/bI,
NPUMEHSIEMbIE 118 NO/YYEHUA HAYYHBIX M MPAKTUYECKNX
Pe3yNbTatoB. Teopust BEPOSTHOCTM COCTABASIET OCHOBY
MaTeMaTiyecKoil CTaTUCTKM.

Ewe B ApeBHOCTM N0 pe3ysibTaTam AauTeNbHbIX Habwo-
JIEHWI 33 PaHHUM HACTYNAEBHUEM Xapbl, PaHHUM WAu
NO3JAHMM MOXON0JAHWEM, OCHOBbIBAACH HA pasHble
«MPU3HAKW», 0N BbICKA3bIBANM CBOE MHEHWE 0 Mpu-
poaHbix cobbitusx: «3a nocnegrue 100 (50 wam 10)
NET 3T0 MPOMCXOAMT BrepBble». ITUM JeNannch no-
MbITKA KONMYECTBEHHO OLIEHWTb CAYYaHOCTb, TO ECTb
NOMbITKI NPUMEHUTH MOHATUE YACTOTbI ABNEHNS.

B XI-XVI Bekax cdopmupoBanach Waes 0xapakTe-
PU30BaTh Ldpami, U3MEPUTb YPOBEHb CAYYaIHOCTH.
TakuM 06pa3oM, CTano NPUMEHATLCS NOHATUE «BEPOAT-
HOCTb CAy4aitHoro cobbITUA».

Jins yero 310

HYXHO ?
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Yro6b1 M3yunTb NPOUCX0ASA- CobpaHHyIo nH-
LIe SIBEHIS B OKPYXAIOLLEN dopmauuio nepe-

CpeJie, CHayana ocylL|ecTs- paboTartb 1 npenac-
nsetcs cbop MHbopMaLwm 0b TaBUTb Pa3HbIMIA

3TOM COOLITAM. crnocobamu.

CTATUCTUKA
BEPOATHOCTb

[pou3BoauTCS Bbl-

YUC/IEHNE BEPOAT-

HOCTM HACTYNEHMS
CODBITHIA.

Ha ocHoBe cobpah-
HOW W Npe/cTaB-
JIEHHOI MHOpMaLN
J1a10TCA NPOrHO3bI.




PA3AE1

Coop nndopmamm

ViccnepoBaHue cobbiTuin CBA3AHO €O c6opom nHdopmaumm o6
3TUX CobbLITUAX. Hanpumep, Kaxabll AeHb Bbl AymMaeTe O TOM, Ka-
KoBa OyaeT noroga. Ho ansa yero HyxkHa MHbopmaumsa o noroge?
Kak MOXeT BNMATb Noroda Ha SKOHOMUKY 1 6/1aronosyymne cTpaHbl?

MNonyyeHne nHbopmaumm O KakOM-NMOO COObLITUM OCYLLECT-
BM1eTCS pasHbIMM cnocobamu: Hab/1io4eHne, OrbIT, OrpPocC U T.4.

HABJIO AEHUE: Bpau kaxable 2 yaca B TeYeHne 8-1 4acoB n3-
Mepsan Temnepatypy 60/bHOro 1M NonyYun cnepytoowme pesynb-
TaTbl: 39,5°% 39° 38°% 37°. OH HabnogaeT nocnegoBaTe/ibHOe CHU-
XEeHMe 1 HopManMsaumo TeMnepaTypbl 60/1bHOrO.

OMbIT: Yt06bI ONpenennTb YpOXaHOCTb Pas3NYHbIX COPTOB
MLUEHNLbI, CeNEeKLIMOHEP BbICEBAET MX Ha 3-X Pa3/INYHbIX yHacTKax.
Mo uMcny NPOPOCLUMX CEMSAH OH onpeaenseT Hambonee NpPoayK-
TUBHbIV COPT MLWEHULIbI.

OMPOC: Ons usyyeHns HekoTOPOro cobbITUS MOAroTaBNBA-
eTCcs OnpoC-aHKeTa BOMPOCOB, PACKPbIBAOLMX CyTb 3TOrO CObbI-
TMA. YTOUHSETCH Kpyr MWL, CPean KOTopbix GyaeT MpoBOAMTLCA
onpoc. Hanpumep, NpoBoAMTCA ONPOC CPEaN YHEHNUKOB O TOM, MO
KakuM BMOaM CropTta cneaosano 6bl cO34aTbh CEKLMM B LLUKONE.
Onpoc MOXHO OpPraHM30BaThb C/IeAyOLWMM 06Pa3oM:

0 CeKumu Mo KaKuM BUAAM CriopTd XoTesim Obl Bbl MOCELLATb
B CBOEeV LLKOo/1e?
9 KakoBa HeobxoaMMOCTb B CO34AHUMN ITUX CEKLMI?

e UimeeTcst i MHBEHTApPb A4/15 3TUX BUAOB cropTa?

° B kakoe, no BaLuemy MHEHUIO, BPEMS C/1€AQyET OPraHm30-
BATb 3TU CEKUNUN?

HakonneHHas pasnnyHbiMK crnoco6amu MHPopMauua aBns-
eTca NepBUYHON, NPUMEHAEMON B Aa/IbHENLUEM.

YNPAXHEHUA

1. Yucno 3putenen d¢unbma «ApLnH Man anaH» Ha CTpaHuuax MH-
TepHeTa B KOHUEe Heaenn OblNo NpeacTtaB/1eHO MO BO3PACTHbIM
KaTeropmam cneayrowmm o6pasom:

(8f/elofey el 1105 noxkmnblx, 756 cpegHero Bo3pacta, 135 noapocTkoB.

984 noxwunbix, 436 cpeaHero BospacTta, 298 noga-
pocTkoB. [NogymanTte, Kak OTBETUTb Ha CneayroLme BOnpocChl:

a) MNpepacraBuTensiM Kakoi BO3PACTHOWM KaTeropum 10T Guibm
HpaBuTCa 60/bLue?

b) Onpenenute NpMbAN3NTENTbHO, KAKOB MPOLEHT YMC/ia 3puUTesein
NoApPOCTKOBOIO BO3pacTa OT YMC/1a OCTallbHbIX 3pUTE/eN.




2. MNo npepcTaBieHHOM Ha rpaduke pucyHka 1 nHdopmaLlmm oTBeTbTe

Konuyectso Mawmnn

Ha BOMPOCHI: 1
a) Ha cko/nibKo KOMMuyecTBO MalluvH, NPOoAaHHbIX B MapTe, 400
6osblUe KO/M4yecTsa MalluH, NpoAaHHbIX B anpene? 300
b) B kakom mecsaue 6b1/10 MPOAaHO MEHbLLIE BCEMO MaLUMH? 200 /
c) OnpeaennTe, CKO/IbKO MallWH 6b110 NPOAaHO 3a BCe 100 //
5 mecqaues. —>
fup.  (es. Mapt Anp. Mair Mecausl
3. YT06bl BLISCHUTL MPEANOYTEHNS MOAPOCTKOB, PYKOBOLACTBO PUCYHOK 1
CMOPTUBHOTO LieHTpa NPoBeno onpoc cpean 35 ns Hux.
IaxMaTbl PUCOBaHMe dyThon TaHubl MNaBaHWe | MJaBaHWe | Laxmarel
APaMaTUYECKMA KPYXOK | TaHLbl backetbon | mnaBaHue | waxmatbl | BOMEAbON | pucoBaHme
IaxMaTtbl ni1aBaHue dyThon TaHLbl B0NEiAbON | nnaBaHWe | nnaBave
pUCOBaHMe backetbon dyTOON nnasaxue | dytbon dyTbON backeTbon
backetbon lIaxmarl pucosaxue | dytbon NnaBaHue | TaHLbl JpaMaTNYeCKMiA KPYXOK

OnpegenunTe HMXeykazaHHOe MO NpeacTaB/IeHHOM MHPOpMaLMK:

a) CKO/bKO NOAPOCTKOB 3aHATbI KaXablM BUAOM OEATENBHOCTA?

b) PykoBoAcCTBO LieHTpa n3-3a orpaHnYeHHbIX GUHAHCOBbIX CPEACTB
peLmnno 3akpbiTb HekoTopble cekumn. Kak no Balemy, Kakue
cekuunn 6yayT 3akpbiTbl? OObACHUTE.

4. Cobepute nHpopmaumo o0 noroge B permvoHax AzepbangkaHa

B TEYEHUM NOCNeaoBaTe/bHbIX 7 OHEN.

a) Onpepenute, Kakas raseta WM MHTEPHET-CANT MOCNYXWUT UC-
TOYHUKOM MHbOPMaLUK.

b) Mo UCTOYHUKY MHPOPMaUUKM 3anuWnTe AaHHble O Moroge no
10-n ropogam n panoHam.

c) Onpegennte HanbONbLUYIO M HAMMEHbLUYIO TeMnepaTypy 3a
nccnegyemble 7 gHen.

d) CmoxeTe nn Bbl CKasaTb, KakoBa 6yaeT noroga Ha 8- AeHb
B KaXXAOM N3 3TUX PETMOHOB?

5. MHdopmauma npeacraBneHa Ha pucyHke 2.

a) KonnyectBo cpegHerogoBbix aTMOCPEPHbIX OCagKoB B rO-
pax 3aHresypa Ha 10% MeHblue Konnm4yecTBa ocagkoB Kypa-
Apa3sckoin HuameHHocTn. Onpegennte KoNmM4yecTBO rofgoBbIX
0CagkoB B ropax 3aHresypa.

b) KakoBo cpegHeroqoBoe KOAM4ecTBO 0CagkoB B MM Mo Asep-
GangkaHy?

c) KakoBO cpegHerogoBoe KOMMYECTBO 0CagKoB B MM Ha [a-
BalCKMX OCTpOBax 1 B ATakame?

d) Kakyto yacTb cocTtaBnsieT rogoBoe KOMMYECTBO 0CaakoB B LLly-
LLe OT KO/IM4YeCTBa 0CaKOB B NPeaAropbaAx TasbILCKMX rop?

17 0rvase
2 T NOAEAETEHUE

2% ETORHMK

277 LA

19° YETBERI

19 DATHVLA &\5

17°  ossoma

27 Boceeecens

Konuyectso ro-
TeppuTopus | 10gix ocaakos
AbuuepoHCKMil 300 i
MoJyoCTPOB
HaxybiBaHckasd AP | 900 MM
[Tpearopbs
Tanblwckux rop 1300 uM
Kypa-Apasckas 400 1
HU3MEHHOCTb
3aHreaypeKiue ropbl | ? MM
[Llywa 800 mm
['aBaiickue ocTposa | 12000 mm
[ycTbiHg ATakama
, 5 MM

B H0xHoit Amepuke
PUCYHOK 2




{ TabJsiMIa 4acToT —

B BU/JIE TaOJIULIbI
YHCcJa TOBTOPEHUN
COOBITHS.

Yucno uneHoB Yueno

{ 9TO IpeAcTaBIeHHE |

CeMbM KBapTUp

1 4

2

3 8

4 I

5 6

6 6
PUCYHOK 3

BaxHO cobpaHHylo MHbOpMauuio B nociaenyoLlem npencra-
BUTb B HY>XHOM AN1s ee npuMeHeHus suge. C 3Toi Lenbto npume-
HSAOT pa3/iM4yHble, 6on1ee yaobHble CNocobbl NpeacTaBNEeHUs UH-
dopmauymn.

|. TABJIMYHbIA CMOCOB MPEACTAB/EHUS

lNpeacTtaBneHne MHGopmMaumm B TabNMYHOM Buae cumTaetca 60-
nee yao6Hbim. CunTbiBaTh MHGOPMALMIO U3 TAOMMLbI OTHOCUTENIBHO
nerye, 4em nosy4yatb €€ 13 TEKCTOBOro maTtepuana. 1o gaHHbIM O
KOnM4yecTBe cobbITUN 0O6bIYHO COCTABAAT TAbNMLY YACTOT.

MMPUMEP: Mo gaHHbIM TabnunLbl cocTaBbTe TabAMLYy YacTOT YMCAa
U/IEHOB CEMEN.

YucnouneHoce- | 6 | 3 |3 (2|25
MEl, MPOXVBAIOLLIMX

B KBapTMpax no 414|3]5]4]2
anpecy yn. [lonaaa
[awnmoBa, oM 16

o))
w
()]
o~
w
—

—
B
()]
(ep]
[e2]
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w
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(o2}
[\
—
—

[lo Tabnuue yacToT onpegenure:

@ CKONMbKO B IOME KBapPTUP, B KOTOPbIX NpOXMBaeT bonee
yeMm 3 yneHa cembu?

@ Kakyto 4acTb cocTaBnsieT YMC/I0 KBapTUP C OOHUM XUTe-
JIEM OT YMCa KBapTUpP C NATBIO XUTENaMU?

PEWEHWE: Kak Bnanm, nHpopmaums, naHHasa B Tabnuue, 3anyTtaH-
Has. 2Ty nHdopmaunio yaobHee npeacraButb B BUAE
Tab/IMLbl YaCTOT Ha pUCYHKe 3.

@ KonnyectBo kBaptMp C 4uCAOM xutenen 6Gonbue 3
paBHO 7 + 6 + 6 =19 kBapTUP.
@ KonnyecTtBo KBapTUp C OAHUM XUTeNeM 4, @ KONNYeCTBO

. 4 2
KBApPTUP C YMCIOM XuTenen 5 paBHo 6. Toraa it

YNIPAXHEHUA

1. KommyHanbHaa cnyxo6a. 3anuwnte B Tabnuuy 4actotr MHPOp-
Maumnio (PUCYHOK 4) O KONMYyecTBe 3BOHKOB, CBA3aHHbIX C KOM-
MyHasbHbIMW yCflyramMu B ropoge A B unoHe Mecsue. Yucno
3BOHKOB pa3beinTe Ha nHTepBanbl no 10 B kaxgom. Viccneayinite
TabNuLy 4YMcna exegHeBHbIX 3BOHKOB W OTBETbTE Ha clefyto-
Lne BOMNpOCHI:



o2 i L1 40 13 KoMmyHa/bHbIE yeayri
Yucno 38oHKOB ¢ oBpame- 21 44 51 37 48
HVSMY 10 KaXA0ZHEBHbIM 29 54 28 38 20 0-9 ?
KOMMYHa/IbHbIM YCAyram 3 5 29 36 0 10-19 ?
33 UIOHb MECAL 35 35 8 45 43 20-29 ?
10 24 6 56 15 30-39 ?
a) CKonbko gHen coctoanocb 6onbue 20 3BOHKOB?
b) Cko/bKO MPOLEHTOB COCTABAET YNC/O AHEN C KOTIMUYECTBOM PUCYHOK 4

3BOHKOB MeHee 40 K obemy Ymcny gHemn?

c) Bo ckonbko pas uncno gHen ¢ 6onee yem 50 3BOHKOB MeHbLLE
yucna gHen ¢ meHee yem 10 3BOHKOB?

2. NspaTtenbcTtBO. 10 HMXKenpuBeaéHHOW MHOPMaLMM O NEPUO-
OVYHOCTM XXypHana OTBETLTE Ha BOMPOCHI:

a) CKO/IbKO MPOLEHTOB COCTABAAET YMC/O0 XypHasnoB C Tupa-
oM 6onee yem 5000 OT ymcna XXypHanoB C TUPaXoM Me-
Hee 5000 sk3emnnspoB?

b) CKonbKoO MpOLIEHTOB COCTABIAET YNC/IO0 XYPHANIOB C TUPAXXOM
oT1 4000 o 8000 3k3eMnNspoB OT OOLLErO YMcna XXypHanos?

c) MOXHO N NpeacTaBuTb 3TY MHPOPMALIMIO NHTEPBA/IbHLIM CMO-
cobom? Ecnm Bbl 3agymMaeTe npenctaBntb 3Ty MHGOPMaLMIO MH-
TepBasibHbIM CNOCO60M, TO Kakme MHTepBasibl Bbl Obl BblGpann?

loa0Boii TMpaX nevatatowuxes B Asepbaiigxane XypHanos
Haspauue xypHana Tupax Haspauue xypHana Tupax
“Azarbaycan” 7560 | “Azarbaycanin vergijurnall” 3000
“Azarbaycan qadini” 5330 | “Aila va saglamlig” 2500
“Azerbaijan International” 6700 | “Goyargin” 3500
“Dada Qorqud” 3500 | “Biografiya” 3000
“Diinya adabiyyat” 4200 | “Kirpi” 5100 KosnyecTso 4acos 3a Hezeno,
NOTPaYeHHbIX Ha TDEHUPOBKM
3. dusmnyeckas KynbTypa: Mcnonbayitte MHGOPMaLMIO O CROPTUB- 20 4nH08 CNOpT/BHOTO

HOM LIeHTpe M3 TabnuLbl Ha PUCYHKe 5. OSAOOBATEAIbHOTO LEHTPa

a) Cospante TabnuLly 4acTOT KOMMYECTBa YacoB. 4 0|5 7|3

b) CKOMbKO NPOLIEHTOB YNC/A Y/1EHOB LIeHTpa TPaTAT Ha TpeHu- 7 9 6 1 6
POBKM He MeHee 5 y?

c) Ha ckonbKo NMpoLEHTOB YMC/IO YIEHOB LIEHTPA, MOTPATUBLLMX > [3810]2)2
Ha TPEHUPOBKK He 6ofiee 7 4yacoB, MeHbLUE 4Yncia octasb- b) 3 B) 5 7

HbIX Y/1€HOB CceKunmn?
d) Cko/bKO MPOUEHTOB TPEHMPYIOLLMXCA 3aHMMAalOTCS B LIeHTpe PUCYHOK 5
oT 3 oo 5 yacos?

fo ¢ 't

(%
(4



4. NamepeHuna: HeckonbKo LLKOIbHUKOB U3MEPS/IN LUTaHreHUmMp-
Ky/ieM TOMLWMHY CTallbHOW MNacTUHKK C ToyHocTbto 0,001. MNo-
NyYeHHble pe3ynbTaTthl UIBMEPEHNN B AtOMMax 3aHeceHbl B Tab-
nnuy: (1 gronm=2,54 cm)

0,367 0,369 0,372 0,373 0,365 0,370 0,371
0,368 = 0,366 0,371 0,37 0,366 0,376 0,366
0,374 = 0,369 0,375 0,369 | 0,375 0,373 0,371
0,370 = 0,364 0,367 0,372 0,372 | 0,368 @ 0,374

[LITaHreHumpKyb
a) Mcnonb3ysa KanbKynatop, nepeseante pesybTaTbl U3Mepe-
HUA B CAHTUMETPbI.

b) NHdopmaumto npeacrtaBbTe B BUAE Tabnumubl 4acToT.
c) [na KaXxgoro yncia Ha3oBUTE Yncaa, 60/bLUME N MEHbLUNE Ero.

d) CKONbKO MPOLEHTOB COCTABAAET KOIMYECTBO YMCEN MEXAY
0,365 1 0,374 ot obLero kKonnyecrtea?

5. Mo nHopmaumm B Tabnmue o 6eCNNNOTHbLIX NeTatesibHbIX an-
naparax (4poHax) oTBeTbTe Ha cneaytoLme Bonpochl:

|/|CTOpI/I q nobe bl BIJIA Bayraktar Akinci | Orbiter 2 | Aerostar | Hermes 450
Paamax Kpbibes 20,6 m 3M 75 M 10,50 m
B OteyectBeHHOI BoiHe 32
CobeTBeHHAA AMHA 125 ™ 1m 45 M 6,10 m

BOCCTAHOB/IEHE TEPPUTOPH-
aIbHOM LenocTHOCTH Asep- Bicora 41m 13m | 1,3m | 1,80m
baiimxaHckoii Pecnybnmku
Hallia CN1aBHast apMus UCTONb-
30Ba/1a HOBYI0 b0eBYH Tak-
THKY, BOLIE/LLYIO B BOEHHYI0
ucTopuio. 31a BOitHA, KOTOPYH

MakcumanbHbii Bec 5500 xr 8,59 kr | 215 kr 450 KT

a) KakoBa pa3HuLa B pa3maxe KpbinbeB “Bayraktar Akinci” u
“Hermes 45077

Mbl Ha3blBaeM OTeYECTBEHHOI b) Hangnte oTHoWweHne pasmaxa KpblbeB K COOGCTBEHHOM
OCTAHETCS! B NAMSTY MADOBOIA anvHe “Bayraktar AKInCI” n oKpyrnuTe noayyYeHHbIN pesysib-
MCTOPUK Kak «BoiHa poHOB». Tar Ao AecATbIX.

c) Kakoa 6ygeT onvHa mogenn gpoHa “Hermes 4507, ecnu
0,5 meTpoB gpoHa MpuHATL 3a 2 CM mogenn? Pesynbrat
OKpyrnmMTe o uenbix.

d) KakoB 6ymet pa3max KpblbeB mogenn “Aerostar” B caHTu-
MeTpax npu cobntoaeHnn Nponopumn n3 3-ro nyHkKra?




1. NPEACTABJIEHME B BUAE AUATPAMM

CaMbIM pacnpoCTpaHE&HHbIM BMAOM MpeacTaBeHus CoOOpaHHOM
MHbopMaLMK ABNAETCS AMarpamMmma.

JIMATPAMMA — 510 nsobpaxeHune nHdopMaLnn ¢ MOMOLLbIO reomeT-
pudeckmx ¢uryp. CyecTBytoT pasHble BUAbl gnarpamMmm: cro/164aTas
anarpamma (PUCYHoOK 6), Kpyrosasi AuarpamMma (PUCYHOK 7), rpaguk
(pucyHoK 9), nukTorpamma (pucyHok 11) n gp. B cton6yaTton gyarpamme
(6baprpade, ructorpamme) 3a reomMeTpmyeckyto GUrypy npuMeHsIoT
NMPAMOYIO/IbHMK, B KPYroBOW AnarpaMmme — Kpyr. B 3aBucumoctu ot
xapakTtepa nHpopmaLumm npearnoyvTeHne oTaaéTcs TOM UM nHon eurype.

B Gaprpade wn rucrtorpamme, ABASOLWMXCA PaA3HOBUAHOCTAMMU
cTtontyaton guarpammbl, NPOBOANTCHA CPaBHEHME BbICOT CTONOLOB —
NPAMOYTrOfIbHUKOB, MOCTPOEHHbIX COOTBETCTBEHHO MHPOPMaLIUN.

BAPIPAD — 5T0 ogHOCTONGLOBOE OTPaXeHne MHpopmaLumm. Mexay
cTon6uamu Gaprpada yctaHaBIMBalOT onpeaenéHHoe paccTosHme.

[MCTOTPAMMA 6biBaeT ogHocTon6LOBaA UM MHOroctonouosas. VK-
dopMaums, NpeactaBeHHast MHTepBaslbHbIM METOAO0M, N306paXkaeTcs
ogHocTon6uoBoOn rmctorpammon. Ecnm npegcraBneHHas MHGopmauus
[AaeTCa B CpaBHEHMM MO HECKONbKMM KaTeropusiM, TO NpPUMEHSAETCS
rmcTorpaMmma co CrpynnmpoBaHHbIMK CTOI6LAMMN.

TPADUK mnm xe NuHeRrHbI rpaduk — 3TO IMHUS, NOC/IEA0BaTE/NIbHO
CoeaMHsALLLaA OTMEYEHHbIe MO MMetoLenca MHGOopMaLMM TOUKMW.

[MUKTOTPAMMA — sT0 M306pakeHne MHPoOpPMaLMKn B BUAE HEKOTOPOro
pUCyHKa.

[MCTOTPAMMA

25 I

20
15
10
BAPTPAD
25
20
15
10

5

0

PUCYHOK 6

MTPUMEP 1: BHuMaHuWe WKONbHUKOB MpuUBReKatoT 3 NonyispHbie Te- PUCYHOK 7
nenepepayu:
1. «/TIOOUMBIV YyUNTE/Ib MATEMATUKM .
2. «TpyaHoOpa3peLLuMble 304041 10 MATEMATUKE>.
3. «<HensBecTHbIe».
Cpean 25 WwKonbHMKOB 6bi/1 NpoBeaéH onpoc no teMe «Kakasa ns
3TMX nepefay BaM HpaBuTCa 60/blue BCero?». PesynbraTbl onpoca
3aHeceHbl B Tabnvuy:
Konnuectso wkonbHuKoB, | OTHowwEHKe K 0bueMy | 3anuch OTHOWEHUA B | [IPOLIEHT 0THOCKTE/IbHO 06-
HasBanue nepeaaum .
BbIOpaBLUYX NEpeaady YUCAY WKOBHUKOB | BMAE AECATUYHON APObM | LLIETO YMCAA WKObHUKOB
«J1K0BUMBII YuuTENb MATEMATUKI 9 2% 0,36 36%
«TpyaHopaspeLLIMmble 3a4a4n no 6 6 0,24 249%
MaTemMaTuke» 25
«HexsBeCcTHbIE» 3 23—5 0,12 12%
Hikaran L o 0,28 28%

MNocTponTe No nHPopmMaLumm n3 Tabnunubl CToNOUaTYO AMarpamMmmy,
rpaduk 1 KpyroByto gnarpammy.




CTONBYATASL IMATPAMMA (BAPTPA®). Ons noctpoeHus 6Gaprpada BbINOMAHUM
cnepyoume OencTBus (PUCYHOK 8):

¢ Ha ropu3oHTasIbHOV OCu B MPSIMOYIrO/IbHOM CUCTEME KOOPAUHAT OTMe-
TUM HA3BAHUS nepeaad.

¢ Ha BepTukasibHOVM OCH OTMETUM HA OAMHAKOBOM yAa/IeHUU APYr OT Apyrd
Bce yesnble yncaa ot 0 go 10 (KomyecTBo LWKO/IbHMKOB B TA6/1MLe HAXO-
AUTCS MEXAY STUMU YUC/IAMMU).

¢ Konmm4ecTBO LUKO/IbHUKOB, CMOTPSLUMX Ty WK UHYIO nMepeaadqy, n306pa-
3MM COOTBETCTBYIOLUUM CTO/IOUKOM.

MN306paxkeHHble CTONOWKM NErko cpaBHMBATb, He Tak An? Bbickaxute
CBO& MHeHMue.

CTONTBYATASA LUATPAMMA TPAQUK
10
10 9
8 7 g 9 \ !
6
6
4 5\ /
4 3 )
2 I 3
0 0
Jobumblii  TpyaHopaspe- Tliobwmbii— TpyaHopaspe-
YUMTEAb  LUMMbIE 3371a44  HenssecTHble  Hukakas YUMTEAb  LUMMbIE 3371344  HenssecTHble  Hukakas
MaTeMaTUkM 10 MaTeMaTUKe MaTeMaTUku 10 MaTeMaTUKe
PUCYHOK 8 PUCYHOK 9

[PADUK (pucyrok 9). B oaHOM 1 Toi e NPsIMOYronbHOM CUCTEME KOOPAM-
HaT ymMcna 9; 6; 3 n 7 oTMeyaloT B BUAE TOUEK B COOTBETCTBUM C Tenenepeaa-
yeit, NosyYeHHbIe TOUKM NOCNe0BaTEIbHO COEANHSIOT OTPE3KaMMU.

KPYTOBAAl AUATPAMMA

B stoM cnydae kaxpas vHdopmauma unlobpaxaeTcs B BMOE CeKTopa
Kpyra. Kaxabli CeKTOp oTpaxkaeT Ty 4acCTb Kpyra, Kotopasi oTBeYaeT 4uchy,
COOTBETCTBYIOLLEMY MHDOPMALUN.

lNogroroBuTeIbHbBIV 3TAI:
1. HaxogaT cyMMbl AaHHbIX: (9+6+7+3=25)

2. BbIACHSAI0T, Kakyto 4aCTb OT CYMMbI COCTaBAgeT Kaxgoe 13 ymcen:
(9:25=0,36=36%, 7:25=0,28=28%,
3:25=0,12=12%, 6:25=0,24=24%)

3. B COOTBETCTBUM C KaXAOW HAMOEHHOW YacCTbio ONpeaesisaoT LeHTpabHbIn
yron (anga atoro 360° yMHOXbTE Ha KaXaoe U3 YMCes, MoKa3bIBatoLLMX
yacTb uenoro kpyra. Hanpumep: 360°-0,36~130° n 1.4.).

3r1an nocTpoeHus: KPYrOBAA AVATPAMMA
1. Hapucyinte Kpyr npor3BObHOIO pagnyca.
2. [MocTpoiiTe LeHTpanbHbIE Yriibl (TPAHCMOPTUPOM).

3. CeKTOopbl, COOTBETCTBYIOLUMNE LIEHTPANbHbIM Y-
nam, packpacbTe pasnyHbIMK LBETaMu.

4. [lononHUTENbHO YKaXuTe Yncia, COOTBETCTBYIO-
LLiMe LuBeTamM CEKTOPOB.

v

36%

PUCYHOK 10



Kak Bnaum, cpaBHMBaTb AaHHble yOOOHO NO CTON64aTbiM, KPY- MUKTOTPAMMA
roBbIM UNu rpaduyecknm gmarpammam. Ho cyllectsyioT 1 apyrue OBV My3bi-

cnocobbl NpeacTaBieHns MHbopMaLunu. KalbHblil XaHD =2 uenosera

MPUMEP 2: Cpeau WKONbHUKOB 6bi/1 NPOBEAEH OMNpPocC Mo Teme
«JTloBMMbIN My3blKasibHbIN XaHp». [NpeactaBmm NOAYyYEHHYO MHPOP-
MaLMio MMKTOrpamMmmon (pncyHok 11). Ha nuktorpamMmme npencraBfieHo, KNaceHKa
CKOJTbKO LWKO/IbHMKOB Npeano4vynTatoT TOT Uin MHOM >KaHP MY3bIKW.

3CTpaja

¢ CKO/MbKO LWKOMBbHUKOB MIIOOAT CayLllaTb Myram?

¢ CKO/TbKO BCETO LLKOMbHUKOB NpeacTaB/eHbl B NMKTOrpamme? DI @ @
¢ Ecnn 6b1 kaxpgbii cumBon m3obpaxkan 3 WKObHUKOB, TO

CKO/MbKO LLKO/TIbHUKOB MTIOOAT CyLaTbh 3CTPagHYy My3blKy? pan @ @
¢ Kak no-Baluemy, HacKoNbKO yaayHO 6bl10 COOTBETCTBUE OA-

HOIO CMMBO/A TPEM LLUKO/IbHMKaM Ha 3Ton nukTtorpamme? [lo- PUCYHOK 11

yemy?

+ Kak Obl Bbirnagena nnuktorpaMma, B KOTOPOW O4HOMY CMMBOSY BAPTPAD
COOTBETCTBYET 2 LWKOMbHUKA, €C/In Obl NIOOUTENEN POK-MY3bIKU
6b1n10 50 yenosek? OOBbACHUTE OTBET.

MNpeactaBum nHdopmaumio no Teme «JIlobuMbli My3blKasibHbI
»aHp» C NomoLLblo 6aprpada (prucyHok 12):

O N B~ O o

¢ Kak Bbl6paTtb MacLuTab no BepTrkanbHOM OCK Npu NOCTpoeHnn 6ap-
rpaga?

¢ [NocTponte rpaduk, nocnenoBaTebHO COEAMHAA OTpesKamu
KpanHue Touku OGaprpada. Kakaa u3 BbileykazaHHbIX GopM PUC
npeacTaBNeHur okasasnacb Haubosee ygadHoOW MNpu MNpe3eHTa-
LuMm no teme «JIIobUMbIA My3blKanbHbIA XXaHpP»?

Myram
PoK
pan

acTpaja

2= |knaccuka

-
==
o
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OGBACHUTE CXOXMNE U OTNNUUTESbHBIE YepTbl MMKTOrpamMMbl U Gaprpada.

MPUMEP 3: B tabnuue nokasaHa nHbOPMaLMA O UUCIEe 3pUTenen —
MY>KUYMH U XEHLLUMH, MOCMOTPEBLUMX B TEYEHMUU 3-X MecsaLeB GpUIbM Mo
npovsseneHuto «framneT» aHrmMuinckoro nucatena Yunoama Lekcnupa.

Mecsupi Yucno MyXunH Yucno XeHwyH
Mait 56 42
it 38 67 BUNbAM WIEKCTINP
Wionib 44 50
Mo gaHHbIM TabAnLbl MOCTPOUM FUCTOrpPaMMy (PUCYHOK 13): TUCTOTPAMMA
e [0 ropu30OHTaNIbHOM OCK Ha PaBHbIX PACCTOAHUSAX APYyr OT Apyra 80
OTMeYaloT HaMMeHOoBaHWe MecaLEeB. 50
e Mo BEPTUKANbHOI OCKU OTMeYatoT Lenble uncna ot 1 go 100 ¢ 40
warom 10. 30
o C noMoLLbtio NMPAMOYIO/IbHUKOB PasHbIX LIBETOB A1 MYXXUYMH U ?g
SKEHLLMH N306pakatoT YMC/10 MPOCMOTPOB MO MECALaM. 0
e CpaBHUTE MO AMarpaMMe YnUCo NMPOCMOTPOB MY>XXUYMH U XKEH- Mait  Viows  Wiosb
LLMH MO KaxAoMy MecsLly. mpkanebl [l xerwmHb!
PUCYHOK 13



PUCYHOK 14
Konnyectso JIEPEBbLEB B
YKa3aHHOM HTepBaJie
ﬂpOLl,EHTHDB OTHOLUEHWE 0T
UﬁIJJ,BFD 4yucna aepesbes

Bpems Yucno

(MiH). pabounx

0-59 2

60-119 3
120-179 7
180-239 28
240-299 25
300-360 11

PUCYHOK 15
OTHowwe-
Cnocob nepe- Llr;j?: HUe K 06-
JIBUKEHUS
HUKOB  yycqy
aBTobyC 23 0,5
JIErKOBOIA 0
aBTOMOEMNL :
anextponoesn | 1 ?
MeLKoM 10 ?
METPo 1 ?
Bes0cHne 5 ?
BCEr0 46 ?
PUCYHOK 16

YNPAXHEHUA

1. B a6noHeBOM cagy nocaxeHo 20 gepeBbeB.

Macca co6paHHOro OCEHbIO YPOXKasa C KaXKAoro gepeBa nokasaHa B
Tabnuue:

M0kr | 91kr | 112kr | 89k | 90kr | 84kr | 72xr | 95kr | 108«kr | 95«kr
102kr |+ 89kr | 107kr | 88kr | 1bkr  M2kr  M8kr | 125kr = 85kr | TTkr

[ononHute Tabnmuy no o6pasuy 1 OTBETbTE Ha BOMPOChHI:

70-79 KT 80-89kr  90-99rr 100-109xr 110-119kr 120-129 xr
2 ? ? ? ? ?
2:20=0,1=10% ? ? ? ? ?

1) KakoBO KOMMYECTBO AepeBbeB C MacCO COOPAHHOro ypoyas
a) meHee 100 kr; b) meHee 120 kr?

2) CKONbKO MPOLEHTOB COCTaB/IAET YNCNO AEPEBbEB C MacCcoun ypo-
xas MeHee 90 Kr K obLemy 4ncny gepeBbeB?

3) MNocTpoiite rnctorpaMmmy rno MHGopmaLUmmn U3 TpeTbero ctonbua.

2. Ha pucyHke 15 npeacraBneHa tabnuua pabodero BpeMeHn pabor-

HMKOB:

a) Ckonbko pabouunx, paboyee BpeMs KOTOPbIX MeHee yeM 2 yaca?

b) Ckonbko paboumnx, paboyee Bpems KOTopbix 6onee 4yem 5 yacos?

c) Mo gaHHbIM Tabnmubl NocTporTe rpaduk. [ns 3Toro B NpaMoyrosb-
HOWM CUCTEME KOOPAMHAT MO OCK abCumMCC OTMETbTE pabodee BpeMms,
Mo OCK OpAMHAT — YMCAo paboymx. B cOOTBETCTBMM C TabBANYHBIMA

AaHHbIMW OTMETbTE TOUKM M NMOC/IefoBaTe/IbHO CoeanHUTE UX NnaB-
HOW NTMHNEN. BbicKaxknte cBoOe MHEHWE O MoTyYeHHOM rpaduke.

. Y4yeHukn 7-ro knacca .ClOGMpaIOTC‘r'I B LWKOJ/Yy pasHbiMK BMaaMu

TpaHcnopTa. PacnpegeneHne Konmyectsa 3TMX BUOOB TpaHCnopTa
nokasaHo B Tabsmue Ha pucyHke 16.

a) JononHute 3-n ctonbey Tabnuubl. NpeactaBbte MHOOPMaLNIO
BTOPOro cronbua B Buae CTonbyaton guvarpamMmmbl, a MHopma-
Lm0 TpeTbero cronbua — B Buae rpadmka.

b) CkOMbKO MPOUEHTOB COCTABMAET YMCAO LWKOMbHMKOB, MOMb3YHO-
LLMXCS aBTOOYCOM M NEerkoBbiM aBTOMOOUIEM, K 06LLEMY YnCTy
y4YEeHMKOB Knacca?

c) CKONbKO MPOLEHTOB COCTaBASAET UYNC/IO LUKO/IbHUKOB, MOJb3YHo-
LWMXCA METPO U 3MEKTPOMNOE3A0M, K YMC/Y LUKONbHUKOB, Npues-
XaloLLMX B LLKO/Y Ha aBTOGyCEe?



. ABTOMOGUNb roga: ABTOMOOW/IbHbLIN XYpHas, MPUMEHAS PENTUHIOBYIO CU-
CTeMy, OUEHMBaeT aBTOMOOMAM M MpucCBaMBaeT 3BaHME «aBTOMOOW/b
roga» aBToMmooumnto, HabpasLleMy Hanbosbluee konuyecTso 6annoB. boina
npousBegeHa oueHka 5 aBtomobunen, pesynsratbl KOTOPON NPMBEAEHDI B
Tabnvue Ha pucyHke 17.

ABTOMOEIITE obecneyenne 9KOHOMMS BHewnwuii Bua, | YaobcTBO canoHa P
oesonacHoctu (b) Tonausa (J) (B) 1)
1 3 1 2 3
II 2 2 2 2
111 3 1 3 2
IV 1 5 3 3
\ 3 2 3 2
OueHunBaHne penTtuHra aBToMobuien NpoBoanIOCb No cnegytoulen dop- PUCYHOK 17
mMyne Q=36+3+B+YV.
a) Onpegenute pPenTUHr KaXAoro aBTOMOOWMA, 3amno/iIHUTE MNOCegHUN
ctonbel n onpenenute «<aBToMobuIb rogay.
b) Mpounseogmtens aBToMobunen | cuntaet, YTO PENUTUHI NPOBOANTCA He-
npaBwibHO. Kak Hago W3MEHUTb BblleyKasaHHyto Gopmysry, 4ToObl aBTo-
MOOU/b | MONYy4YM CaMyto BbICOKYHO OLEHKY: Q=11-B + -0+ B+ 1. Y
5. Ha pucyHke 18 gaH rpadumk nameHeHus temnepartypbl A T.°C
BO3yXxa B TeueHue aHA. Onpefenute HauBbICLLYIO U 1
HanMeHbLyto Temnepatypy B °C. ]go
g
6. OueHunBaHme: HabpaHHble 3K3aMeHaUMOHHble ©Gansbl 7:
50 cTyoeHTOB nokasasn, YTO HUKTO Hmke 450 6annos g
He Habupan. YTo6bl NpeacTaBUTb NTOrOBbIE PE3y/bTaThl 4o
Ta6MUYHbIM CNOCO6OM, ObiMM BbIGpPaHbl CreayioLme 3 b s
nHTepsansbl: [450, 500), [500, 550), ..., [650, 700]. 0:00 300 600 9:00 1200 15:00 18:00 21:00 0:00
Bannbl 12 ctygeHToB HaxogAatcs B uHTepBane [450;
PUCYHOK 18

500), 6annbl 16 cTtygneHToB — B MHTepBane [500; 550),
6annbl 10 ctyneHtoB — B UHTepBane [550; 600), 6annbl 8 CTyaeHTOB — B
nHTepsane [600; 650).
OTBeTbTe Ha cneayoLLne BONpoChI;
a) CKONbKO MPOLIEHTOB COCTaBASET UYUC/IO CTyOAeHToB, 6Ganfbl KOTOPbIX
6onbuwe 500, K 06WeMy YMCny CTyaeHTOB?

b) CKONbKO MpOUEHTOB COCTaBNSET YNCNO CTYAEHTOB, 6an/bl KOTOPbIX ne-
»art B nHtepeane [500; 550), k obLeMy yncny CTyoeHToB?

c) CKONbKO MPOLEHTOB COCTaB/MIAET YMCMO CTyOAEeHTOB, HAabpaBLUMX MeHee
yem 550 6annoB, K 06LWEMY YMUCY CTYOEHTOB?

d) CKOMbKO NPOLEHTOB COCTABASAET YNCNO CTYAEHTOB, HAOPABLLUMX MEHEE YEM
650 6annoB., kK 06LeMy 4ncay CTygeHToB? Mcnonb3ymnte tabnuuy 4acToT.




7. Ha nuHenvaton gmarpamMme npencraB/ieHo BpeMs B yacax, rnotpadeH-
HO€E LWKO/IbHNKOM Ha M3y4yeHne ypokoB 3a Hegento (pucyHok 19). Kakyto
4yacTb OT O6LLEro 3aTpayYeHHOro BpEMEHM COCTaBAfeT BpeMs, notpa-
YEHHOE LLKOIbHMKOM Ha 00y4YeHme Mo YETHbIM OHAM?

Yachl
g

6
3

reilisieid PUCYHOK 19
0 1 7 3 4§ 5 § T

8. lNnowaan maTepurkoB Ha NnaHeTe 3emM/s nokasaHbl B HXKECNeayoLLen
Tabnuue. lNponsBenss HeEOOXOoAMMblE BbIMMC/IEHUA Ha KanbKynsTope,
3anonHuTe tabnuuy. Mo gaHHbIM U3 TabNuLbl MOCTPONTE KPYroBYO Ana-

rpammy.
e R Mot "

MBspona | 11,5 | 11,5:150~0,07 | 0,07-100%=7 | 360-0,07=28 |

2. Asus 43,4

3. Amepuka 30,3

4. Abpuka 42

5. ABcTpanus 8,7

6. AHTapkTiaa 14,1

Bcero 150

9. Cpeaw OeENCTBYIOLWMX B FOPOAe opraHnsauui Obln NpoBeaéH onpoc 06
NCMNO/Ib3yeMbIX UMM B KOMMbIOTEPAX aHTUBMPYCHbIX Mporpammax. Pe-
3ynbTaThbl I'IpOBe,D,éHHOI'O onpoca B npoueHTax npmeBegeHbl B HUXecC/e-
ayouen tabnuue:

[puMeHsieMocTb aHTUBMPYCHOIA NPOTPaMMbl B OPraHM3aLyi Mpouent %
AHTUBMPYCHAs NPOTPaMMa 3arpyeHa Ha HeKoTOPbIX KOMMbIOTEPaX 12
AHTVBIDYCHas! NPOTPaMMa 3arpyXeHa Ha BCEX KOMMbOTepax 59
[peycMoTpEHa 3arpyaka aHTVBIPYCHOI NPOrpaMMbl B NocAeaykliMe 12 MecALEs 20
Mnagwe 14 He 1CrbITbIBAET HEODXOAMMOCTY B aHTWBMPYCHOI NPOrpaMme 9
|| -
12_]274 a) Mo paHHbIM TabNULbl HAPUCYMTE CTONBYATYIO N KPYTrOBYIO AMarpamMMmbil.
25-34 b) Kakas gnarpamma Hambonee noaHO oTpakaeT NpeacTaB/IeHHY WH-
35-44 dopmaumio?
45-64 c) Kak no-Ballemy, Ha Kakoil auarpamme 6bin1o 6bl yno6Hee npeacTa-
cTapue 65 BUTb MHOPMALNIO?
5% 10.CnoprT: Ha Kpyroson gnarpamme nokasaHo B NPOLEHTax YNCA0 N04eN,
13% npeanoyvYnTatoLmnX CNOPTMBHYO 00yBb, MO BO3PACTHbIM rpymnnam.
1% 179 a) YMCcneHHOCTb KakmMx ABYX BO3PACTHbIX Fpynn coctaBnaeT npubnunsu-

TenbHO 50% OT Bcex nosib3oBaTenen CNopTMBHON 06yBU?

b) YncneHHOCTb Kakux ABYX BO3PACTHbIX FPYMM COCTaB/AET OAHY YeT-
BEPTYIO YMC/la BCEX NOSib30BaTeNell CMOPTUBHON 06YBIN?

c) Kaknm ewwé cnocobom MOXKHO npeactaBuTb 3Ty nHbopmaumio?

12%




11. Kak no-Bawemy, Kakylo U3 Huxecnegywowen nHdopmaumm Heue-
necoobpas3HO NpefcTaBNAaATb KPyroBon guarpammon? O6ocHynTe
CBOW OTBET.

a) OnpegeneHne HanbonbLIEero Yncna NpUBAEYEHHbIX K BOMOHTEP-
CKOMY OBWXXEHWIO MO pe3y/sibTatamM onpoca cpeaun NoApOCTKOB;

b) Onpenenenune yncna pogutenein, okasbliBaloLWMX NOMOLLb CBOMM
AEeTsM NpW BbINO/THEHWMM AOMALLUHEro 3a4aHuns;

c) OnpepgeneHne 5 Hambonee BKyCHbIXx 6nt0g azepbangykaHCKOn
KYXHW.

d) iccnepoBaHue Bonpoca «[lovemy ntogn 3aHMMaroTCa CMOPTOM?»

12. Apmusa: N3 83 BOeHHOCY>KaLLMX, MOMy4YMBLLMX 3BaHMe «fepon OTe-
YeCTBEHHOW BOWHbI», 36 cny>unn B Cuniax cneynanbHOro HasHade-
HUS, 21 — B CyxonyTHbIX BOWCKaX, 12 — B [NorpaHnyHbIX BOMCKax, 7 —
BoeHHO-BO3ayLLHbIX cuiax, 4 — BO BHyTpeHHMXx BowWckax, 2 — B
BoeHHO-MOpcKunx cunax. Mecto cnyObl OCTaBLUErocss 04HOro BO-
€HHOCY>)KaLLero HOCUT CEKPETHbI XapaKTep.

a) CocrtaBbTe Tabnnuy No gaHHOW MHopMaLunu.

b) Bblpasunte uncneHHble gaHHble B NpOLeHTax.

c) No gaHHOM MHdOopMaLMM MOCTPONTE MUKTOrPaMMYy U KPYroBytO
anarpammy.

d) BbisicHuTe, Kakas 13 npeacraBneHnii Hanbonee LenecoobpasHa.

3Haete N Bbl, 410 03HayaeT PapeHreiit?

TemnepaTypa, B OCHOBHOM, naMepsietca B rpagycax Llenbcus (°C),
HO uHorga — B ®apenrentax (°F). Mexay 3TMMKM OBYMS eguHULAMU
N3MepeHna TemnepaTypbl CyLLEeCTBYET CBA3b:

¢ [lpn nepeBope rpagycoB Llenbcua B rpagycbl ®apeHrenta
nonb3ytotca popmynon: g _ 9 o, 39
5

¢ [lpn nepeBope rpagycoB dapeHrenta B rpagycbl Llenbcua
Nonb3ytoTCs GOPMYION: C :é-(F—32)
9

[MPUMEP 1: MepeBeaunte 25°C B rpaaycbl ®apeHrenTa.

PEWEHUE: NMpumernm dopmyny 7 = 2.c 4+ 32 npu C=25: F=%25+32=77°F

-
OrBeT: 77°F.
MMPUMEP 2: Mepesenute 68°F B rpaaycbl Lienbcus.
PEWEHWUE: Mpumernum dpopmyny C = é.(F_32) npu F = 68:
9
_9 _900
C_g'(68_32)_20 C OtBet: 20°C.

@,

MEOATb FEPOI?I |
OTEYECTBEHHOM BOMHbI
100°C Temnepa- 212°F
Typa kune-
Hitst BOZbI
TemMneparypa
yenoBeye-
31°C CKoro Tesa 98,6°F
Temneparypa
3amep3axms
0°C BO/bI 32°F
PUCYHOK 20

[lns uaMepexus TeMneparypb B Be-
nukobputatum 1 CLLA npumens-
eTeA LWKana (PapeHreitTa: MPUHATO
0°C=32°F, 100°C=212°F.
Ha wkane Mapenreita 180 ae-

NEHIt, TakM 0BpasoM, 1°F = ——

180
BCEI IMHEIiKK. 316Ch
180°F=212°F-32°F. To ecTb
1 penexue no wxane Qaperreiira
MOJTYYEHO JIEJIEHWEM BCEIA JIMHEIAKM
Ha Y1C0, NOKA3bIBAILLEE Pa3HOCTb
MEX/y TEMNEPaTYPOil KUMEHMS 1
TEMMEpaTypoil 3aMep3aHis Bo/bl.

3y wkany 8 1724 roay npeanoxun
Hemewkui dusuk Jlanuens [abpu-
enb PapeHreT.



YNIPAXHEHUA

1. Onpepenute HMXeyKazaHHY TeMnepaTypy B rpagycax @apeHrenTa:
a)60°C;  b)15°C; ¢)50°C; d) 30°C; e) 55°C;
f) 63°C; g)5°C; h) 53°C; k)47°C; m) 122°C.

2. OnpegenuTe HWXeyKasaHHyLo TemnepaTtypy B rpagycax Lienbcus:
a)41°F;  b)113°F; c)59°F; d) 149°F;  e)239°F;
) 194°F; g)95°F; h)104°F;  k)80°F; m)34°F

3. B cnepyowen tabnmue nokasaHa TemnepaTypa BO34yxa B fHBape B
HekoTopbIX ropofdax AsepbangkaHa. JononHute 1abnvuy n OTBETbTE
Ha BOMpOCHI:

a) KakoBa pasHuua Temnepatyp Bo3ayxa B ropogax LUywa wn baky B
rpagycax ®@apeHrenta?

b) KakoBa 6blna cpegHas TemnepaTypa Bo34yxa B 3TUX ropoax B rpa-
pycax ®apeHrenta?

baky laHaxa llywa  Munrayesup  Llleku Araam
oe 14 20 16

of 64,4 75,2 62,6

4. TMoBblWweHWe Temnepatypbl: Mo pesynsrataM MccnenoBaHuin rnobanb-
HOro noTenneHunsa Kanmata 3eM/n y4yéHble COooOLLatoT, YTO B C/eayto-
wue 60-70 neT cpegHaAa Temnepartypa BO34yxa MOXET MOBbICUTLCA OT
4°F po 9°F. 210 03HauvaeT, HanpuMep, 4YTo 3a AHBapb Mecsl, CpefHAs
Temnepatypa Bmecto 65°F moxet gocturHytb ot 69°F no 74°F. KakoBa
MOXeT ObITb CpeAHAda TeMnepaTtypa no 3TMM ropoam 3a sHBapb Mecsl,
B °C?

5. MNMepeBog 13 °C B °F 1 Ha060pOT Ha KanbKy1ATOPE BbIMO/THAT
cnepyoLwmm cnocobom:
@ so°c=> 9+5x60+32=140
@ 140°F = 140 -32 =108 x5 + 9 = 60

IE,OI'IOI'IHI/ITG paBeHCTBa, NPUMEHAA KallbKy/TATOP:
a)32°C=?F; b) 70° C = ? F;
€)99° F = ? C; d)159°F =7 C.

6. Temnepatypa XngKoctn B cocyge coctasnget 90°F. Haprus Hy>HO no-
BbICUTb 3Ty TeMnepaTypy Ha 5°C. Ckonbko rpagycoB dapeHreiita 6yoet
Temneparypa XMoKoCcTn nocae nogorpesa?

7. WN3BecTHo, uto 86°F = 30° C. MoxHOo nun ytBepxaaTb, 4to 43°F = 15°C?
OrtBeT 060CHyTE.
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[porHo3upoBanue

Yto6bl cnnaHnpoBaTb NpeacTosiwme aena, MoaM BHUMATEIbHO
OTC/MIEeXMBAOT COObLITUA BO BCEX Cchepax OeATEeNbHOCTU U NMPUXOLAT
K onpefenéHHblM BbiBogaM. MNpeanonoxeHne o HaCTynieHun Toro
NN MHOTO SIBNEHUS BaxkHasa 3aaadva. Bo Bce BpeMeHa noaen nHte-
pecoBano, Kak npeayragatb 3T0 coObITHe.

MporHos — 310 NpeanonoxeHne o ByayLemM COCTOAHUM NPOUC-
xogsduiero gapneHus. B nepeBoge C rpeyeckoro “pro” osHavaer
Brnepén, “gnosis” — 3HaHue. CNoBO «MNPOrHO3» B34ATO U3 COeduHe-
HWS 3TUX OBYX C/TOB M HOCUT CMbIC/ «<BUAEHNE Hanepény.

MporHosmMpoBaHue — 3TO nMpouecc o6paboTkm MHPOpPMaLMM Ha
OCHOBE Hay4HbIX METOAOB M MO/yYeHns NporHosa. Jaxe ecnm n He-
BO3MOXHO YTBEpPXAaTb O HACTymnjeHMM MporHosa, caMo MpPOrHo3u-
poBaHMe SBNAETCS BaXHbIM 3TArNoM B M/IaHNPOBaHUN Ye/10BEYECKOW
[eatenbHOCTU. Ha ocHOBe NpOrHo3vMpoBaHWA paspabaTbiBatoTCSs
BCEBO3MOXHbI€ MporpamMMbl (MsaHbl), OXBaTbiBalOLMe pas/iMyHble
BPEMEHHbIE MHTepPBasbl.

UCCNELOBAHUE: NnuHeiyaTbin rpadmk Ha pucyHke 21 nokasbiBaeT
KonnyecTteo HaceneHua 3emam ¢ 1950 no 2020 rr.

V|CI'IOI'Ib3y‘r'| NMHenyaTbIn rpachK, MOXXHO OTBETUTb Ha Ccneaytouine BO-
NpPoOCbl N AaTb NPOrHo3.

@ Ckonbko MnnnnapaoB 6bi10 Hacenenme B 1950 rogy?
CornacHo rpaduky B 1950 rogy HaceneHue 3emnu 66110 2,5 munnnapga.

@ Kak meHsanocb HaceneHne kaxaple 10 net?
MameHeHne HaceneHus kaxable 10 neT onpegensiem npubaM3nTenbHO:
¢ C 1950 no 1960 rogbl HaceneHune ysennuuaocb Ha 0,5 mnpa.
¢ C 1970 no 1980 roabl HaceneHune yBenmumnocb Ha 0,4 mapa.
¢ C 1990 no 2000 roabl HaceneHne yBennynnochb Ha 1 MapA.
¢ C 2010 no 2020 rogbl HaceneHue yBenmumaocb Ha 0,9 mnpga.

@ CKOMbKO MpA cocTaBnano HaceneHme B mupe B 2020 roay?
B 2020 rogy HaceneHwne coctaBnano 7,8 Mnpa.

MporHosbi:

@ CKObko MApA MOXeT 6bITb HaceneHune B 2030 roay?
C 2020 no 2030 roabl yBennyeHne YNCAEHHOCTHU Xutenen 3emnm
paBHO NpnbnmnsuntenoHo 0,7-1 mapa n k 2030 rogy coctasut 8,8-9 Mnpa.

@ KakoBO nporHosnpyemoe ysenndenme Hacenernuna ¢ 2030 no 2040
rogbl?

C 2030 no 2040 rogbl HaceneHne 3eMan MOXET YBENNUYNTLCS Ha

0,9-1 mnpga.

QCKoano MAPO MOXeT COCTaBUTb HaceneHve mupa B 2040 rogy?
Hacenenne mupa B 2040 rogy moxeTt coctaButb 10 mapa.

Yueno xuteneit

(Mapa)
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CrpaHbl

2019 | 2020 | 2021 |2022

Anoxna

150000 | 150000 | 200000

Asepbaiiaxat

460000 | 420000 | 430000

CLLUA

680000 | 650000 | 640000
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YNPAXHEHUA

1.

Ha pucyHke 22 nokasaHO KO/MYECTBO FOCTEN, Bbe-
XaBWnx B Typumio M3 HeEKOTopbiX cTpaH B 2019-
2022 ropax. [laHHble Tabnuubl NpeactaBbTe B Buae
cTon6yarton guarpamMmbl.

a) Yto MOXHO CkasaTb M CMPOrHO3npoBaTb MO 3TON
anarpamme?

b) Ckonbko MoxeT 6biTb nocetutenen Typummn B 2022
rogy?

c) nsa Kakmx CTpaH 3TO YMCNO0 YBENMYNTCA, a A4 Ka-
KNX — YMEHbBLUNTCA?

. Mpopaxu: B Tabnuue npeacraBneHa nHoopmaums o

npogaxe n3 2-x aBTOMOOGU/IbHbIX GUPM TPEXMECHAY-
HbIMUW MHTepBanamu. o aton nHbopmaunn onsa Kax-
pon GMpMbl NOCTponTe cTonbuatyo gnarpammy. Yto
MOXHO CKa3aTb WU CNPOrHO3MpPOBaTb MO MNOMYYEHHOM
anarpamme?

Mecsubi Oupma | Oupma ll
1-3 12 7
4-6 10 10
7-9 6 10

10-12 13 13

. KopoHaBupyc: Ha pucyHke 23 nsobpaxeHbl rpapukm

CYTOYHOIro M3MEHEeHWUA TemnepaTtypbl Tena O60/bHbIX
kopoHasupycoM ®atumbl 1 HaspuH. 1o rpadpukam
ornpefenuTe BpeMms, Korga teMreparypa ux Tesn Obina
OMHAKOBOW, @ TakXXe AanTe MPOrHo3 O TOM, YTO MOXHO
oXuaaTb B 6mkaniume vachl.

. Temnepatypa Bo3gyxa: Ha nuHenyatbix rpapukax pu-

CyHKa 24 nokasaHa MHpopmMauma O CpegHeEMECSYHOM
TemnepaType Bo3ayxa B 3-x ropogax AsepbarngxaHa:
Baky, LLUywe n HaxuybiBaHe. JaHHble B PapeHrentax
nepeseaute B Llenbcuu.

a) CMoxeTe i1 Bbl CKasaTb, KakoBa 6blsia Temneparypa
BO34yxa B Hosibpe B baky, LUyuie n HaxybiBaHe?

b) Ha ckonbko rpagycoB TeMnepaTypa Bo3gyxa B HO-
abpe B Lywe 6yget Huxe TemnepaTypbl B baky?

c) KakoBa pasHuua TemMnepatyp Bo3gyxa B baky u
HaxubiBaHe B oekabpe?

d) Boiuncnnte cpegHior 3a 3T Mecsubl TeMnepartypy
BO34yxa B Ballel MEeCTHOCTWM W caenamte npeano-
NIOXeHMe O TemnepaType BO34yxa B C/edyloLlem
Mecsue.



5. 9koHoMMKa: HacTb KapMaHHbIX geHer 3a Hefgento Axmepq 3 1 0 S e e e e s e
OTKNaAdbIBaeT U XO4YeT KynuUTb Ha CcoOpaHHble AeHbru Be- {0)| beiemmioomtommnaadaaabaadanad
nocunep. VisHavanbHo y Hero 6bi/10 10 maHar. [NepByto He- i (1] SRR
Oento OH Jo6aBua K 3TUM AeHbraM 3 MaHaTta, BTOPYHO He- 7 L S S
nento — 4 maHaTa, 3-to — 5 MaHaT un Tak ganee. B teueHne % (o) LIS N S
10 Hepenb Kaxayl Hegento OH yBenuymasn cobupae- = 40b-

MYIO CyMMy AieHer. [poncxoasiee naobpaxeHo ¢ MomMo- % 30
LWbto cTonbyaTon gmarpammbl (PUCYHOK 25). T "
a) Ha kakon Hepgene cymma geHer Axmega yaBovnach? Lol
b) Ha kakoin Hegene ero cobpaHHada cyMMa geHer eLé i
pas yaBounacb? 0123 Llﬁez?eng 78 910
c) Ha kakoi Hefiesie MOXHO OXuaaTb ovepeaHoe yasoe- PUCYHOK 25
HMe cobpaHHO AXxMeaoM cymMbl aeHer? OTBeT 06b-
SICHUTE.
= 4 Z 228
= =
@ 250 g 2 226
S 200 = 224
L 2
= = 222
£ 100 oo 1
T B0 e S S S
g_ I‘O:,I[I:I g 3}2 roabI

6. MHumasa ctatucTuka: Ha pucyHke 26 nokasaHbl ABa rpa-
$uKa, oTpaxkatoLmx OAMH 1 TOT Xe npouecc.

a) CpaBHMB rpadmku, CMOXETE /i1 Bbl CKa3aTb, HA KAaKOM
rpaduke ny4yile BUAHO yMeHbLUeHne pacxonos B 2020
rogy?

b) Kak no-Bawwemy, B 4ém pasnmune rpadumkos? MNovemy
rpadukn, oTpaxaroLlme OAMHAKOBYIO MHPOpMaLMIO,
BbIrMA4AT No-pasHomMy? O6bACHUTE.

c) Coenante NporHo3 o pacxogax B 2021 rogy no kKax-
AOMY 13 rpadmKoB.

7. 88, 86, 92, ..100 — nocnenoBatenbHO MNOMYyYEHHblIE Hy-
pan 6annbl TECTOBOIo onpoca no ousmke.

a) lHdopmauuto nmpeactaBbTe Ha 2-X AMHENYaTbIX rpa-
durkax. Ha nepBomM rpadurke no ropM3oHTasIbHOM OCK
ykasaTb 6annbl no wkane or O go 100, Ha BTOpOM
rpadumke — ot 80 o 100.

b) Kakon BbIBOO MOXHO coenatb No nepBoMy rpadpuky?
c) A 4TO MOXHO CKasaTb MO BTOPOMY rpaduky?

8. Kakyto-Hnbyagb MHPoOpMauMo 13 MHTepHeTa WaM raset
npeacTaBbTe ABYMA criocobamum Tak, YToObl BbIBOAbI MO
HMM OoTnM4Yanucb. Kakoe mn3 npeacraBneHMin Havbonee
TOUYHO OTpaxkaeT NpeacTaBageMyto MHGOPMaLMIO?




PA3OEN 1

BeposTHOCTb BbINaseHws
CTOPOHbI ¢ kapToit pasHa 50%

BeposaTHocTs co-
6bITHSA 0003HaYa-
eTcsl epBoi GYK-
BOU aHIJIMHCKOTO
cnoBa «probability»:
P(A)

BeposaTHOCTL COOBITUS

OueHvBaHWe HacTyneHUs TOro UM MHOro CoObITUA ABNSETCS
BaXkHol npob6nemoin. Hanpumep, no gaHHbIM 06 atMocdepHOM
0AB/1EHMN, CKOPOCTU W HamnpaB/eHUW BeTpa, TeMnepaTypbl BO3-
ayxa v Opyron aHasiorMdHon nHGopmaumm Mbl MOXEM chenaTtb
NPOrHO3 NOroAbl Ha 3aBTpa, APYrMMU CI0BaMW, BblCKasaTb BEPO-
ATHOCTb O Moroge.

[Ona oueHuBaHWA HaCTyn/IeHUS COObLITUA MPOBOAAT Habnoae-
HWS M ONbITbl, TO €CTb COOMPAIOT CTAaTUYECKYIO MHPOPMaLUIO.

Pesynbtat npoBegéHHOro onbita WanM HabngeHusa HasbiBa-
€TCS 3/1IeMeHTapHbIM COObITUEM.

Hanpumep, npu npoBegeHnn onbITOB MO 6pOCaHM0 MOHETDI
HOoMMHanom 50 ranmMk MoXeT NpPOW30MTK ABa 3/1EMEHTapPHbIX CO-
ObITUS: BbINageHMe CTOPOHbI C KapTOM W BbiMageHWe CTOPOHbI C
«HedTSHbIMM BbllKaMu». BbinageHne TOW WM WHOW CTOPOHDI
KBEpPXY CUMTAIOTCS PAaBHOBO3MOXHbIMW COObITUSIMKW. B 3TOM onbiTe
4YMCIO0 BCEBO3MOXHbIX C/lydaeB ABa. Taknm o6pas3oMm, BbinageHue
KBEPXY BbIOPAHHOM HaMW CTOPOHbI cUMTaeTcsa 61aronpuATHbIM
3NeMeHTapHbIM COObITUEM (6N1aronpuATHbIM C/ly4YaeMm) 1 cocTas-
nsaet 50% ot uncna BCex BO3MOXHbIX C/ly4aeB.

BepoaTtHoCTb 0603HavaeTca 6ykBon P. BeposaTHOCTL coObITUA
A o6o3HauaeTtca P(A) (m1m MOXeT 3anmcCbiBATLECS CAMO SIB/IEHME,
cobbiTne, Hanpumep, P (aoxap)).

L‘|V|GJ'|0 GﬂarDHDMHTHbIX CNyyaeB Ans HACTYNeHNUA CDGI:ITMFI A
(h)= P(A):%

Yucno BCEBOIMOXHBIX CJTyyaes

50% = 0,5 — 3T0 eCTb BEpPOSATHOCTb BbiNageHNA KBEpPXY OAHOIo
N3 OBYX CTOPOH MOHETHI.

BepoAaTHOCTHOE YNC/I0 MOXET OT/INYATLCS OT PEe3Yy/1bTaToOB IKC-
nepuMeHTa. 3T0 CBA3aHO CO MHOMMMMW HEYYTEHHbIMU MPUYMHaMK,
OKa3blBaOLWMMN BAVAHME Ha npoucxogsauee cobbitne. Ho ¢ yBe-
NIMYEHNEM 4YnC/a OMbITOB YacToTa MOsIB/IeHUs CoObITUS Npuban-
>KaeTCa K BEPOATHOCTHOMY YNUCTy.

OnbiTbl: Bpocum MoHeTy HoMMHanom 50 ranuk 10 pa3s. Beina-
OEeHne CTOPOH 3anuuwem B Tabnumuy. YTo ke nponsownio? CKombko
pas Bbinana CTOpoHa C n3obpaxxeHnem KapTbl?

Yueno cobbii |1 ]2]3]als]el7]8]9]w0
CTopoHa ¢ 1300paxeHuem kapTbl v v v v |v v
CTOPOHa C M30BPaXeHEM HEdTAHbIX BbILIEK vV v v

Kak Bmgum no tabnuue, Bcero 6bi1o 10 cnydaeB. D10 eCcTb
YNCNO BCEBO3MOXHbIX C/ly4aeB. Ecnn BblnageHna CTOPOHbI C N30-
OpaXkeHneM KapTbl cyMTaTb O6/1aronpuUATHbIM CrlydaeMm, TO Takux
cny4yaes 6.



Ecnv npu npoBeaeHUn n OMNbITOB (BO3MOXHbIX C/y4aeB) cobbiTne A

HacTynuT x pas (6naronpuatHble ciiyyau), To 13@ = — eCTb OTHOCUTE/b-
Has 4acTtota cobbitna A. OTHOCKTENbHadA YacToTa B%II'IG,D,GHVIFI KapTbl B
HalleM onbITe paBHa %: 0,6.

Kak BMaum, OTHOCUTEbHadA 4YacToTa BbiNadeHWs KapTbl 17@:0,6
Masio OTIMYaEeTCs OT BbIYMCNIEHHOW paHee BepoaTHoCTn P(A) = 0,5.

BepoATHOCTb COOBITUA MOXHO NPEeacTaBmUTb C MOMOLLBIO YMCAa UK
e B npoueHTax. BepoaTHOCTb cobbiTns — 370 Yncno 13 otpeska [0; 1].
MN306pa3nm BEPOATHOCTb COObITUS HA YNCTOBOW OCHU:

CobbiTie He Hactynnexue cobbitua Hactynnexue cobbitua Hactynnexue cobbitua CobbiTie 06s13aTENbHO

HacTynuT MasoBepoATHOE M0/10BIHA HA NOOBUHY BbICOKOBEPOATHO NPOM30AAET

@ L @ @ @

P=0 1 1 1 P={

wnn 0% P<§ P:§:0'5 P>§ nm 100%

nm P < 50% nn 50% nm P > 50%
e BepoatHocTb paBHa «O» — 3TO 3HA4UT, YTO COObITME HEBO3MOXHOE,
T.2. HE CMOXET NMPOU30NTH;
P ’ BHUMAHMYE:

e BepoAaTHOCTb COObLITUA paBHa %; 3Ha4KT, COObITME MANTIOBEPOATHOE;

e BepoaTHOCTb COObITMA paBHa 1, TO 3TO 3HaA4uT, 4YTO CoObiTne
obAa3aTenibHO NPON30MNAET, AOCTOBEPHOE CObObITHE;

e Yem 61mxxe BEPOATHOCTb K 1, TeM 60MblUe BEPOATHOCTb HaCTYN/IEHNSA

cobbITUS.

MPUMEP 1: MpoBepka kauecTtBa: OToeN NPOBEPKM KayecTBa Mpo-
N3BeOEHHbIX Nammn NPOBEN NPOBEPKY Ha 0To6paHHbIX 400 13 HUX.
6 13 HMX OKa3annCb 6pPaKOBaHHbIMW.

@ KakoBa oTHOCUTEbHaA YacToTa G pakoBaHHbIX namn?

@ Ckonbko namn 13 BbinyweHHbix 100000 BeposTHee BCeEro
OKaXkyTcsa 6pakoBaHHbIMU?

PEWEHUE: O6uwee umcno nposepeHHbix namn 400, U3 HUX 6 OKa-
3anmMcb 6pakoBaHHbIMW.

6

@ Torpa oTHOCUTENbHAs YacToTa 6paka paBHa
400
mn 1,5%

_ 3

=0,015
200

@ Tak kak 13 400 namn 1,5% okasamcb 6PakoBaHHbIMM, TO 3a
BEPOSATHOCTL 6Gpaka npumem 1,5%. Torga 100000-1,5% = 1500

namr:
100000-1,5%=1500 namn

3HauuT, 1500 namn MoryT okasatbca 6pakoOBaHHbIMMU.
OtBeT: a) 1,5%; b)1500.

BeposTHOCTL J0GTOBEPHOMO
Co6bITvs paBHa 1, BEPOST-
HOCTb HEBO3MOXHOID
co6biTus pastHa 0. Moyemy?




® ® MPUMEP 2: Hainoute BepOATHOCTb BbiMageHNA HEYETHOIO Ync/ia Npu OaHO-

, ® ® pa30BOM cOpacbiBaHMN UrpasibHOM KOCTU (3apbl).
..:‘o - PEWEHWUE: Mpwn 6pocaHnm urpasnbHOM KOCTU BbiNageHNe Ha BEpXHEN rpaHu
’ uncen 1, 2, 3,4, 5 nim 6 aBNAOTCA 3/IEMEHTAPHBIMU ClTyHYanHbIMU COObITU-
S “ AamMu. Bce aTn cobbITUS ABMSIOTCA PAaBHOBO3MOXHbLIMU U HUKAKMeE ABa U3
HWX He MOryT MPOW3ONTU OOHOBPEMEHHO. Torga YMCIO BCEBO3MOXHbIX
. . 3NeMeHTapHbIX cnyvaeB Npu cbpacbiBaHUM OAHOW UrpasibHOM KOCTU By-
* ® ® OeT paBHO 6.
N3 Bcex umcen, oTMEYEHHbIX Ha FPaHAX 3apbl, TPU ABNAIOTCA HEYET-
oo o0 o0 ..
e &% |88 HbiMu: 1; 3; 5. Torga «BblMageHMe HEYETHOro Ymcna» — 3To cobbiTne, Co-
cTosiLee U3 TPEX SNEMEHTApPHbIX COObITUI: 6o 1, Nnnbéo 3, nnbo 5. 3Ha-
YUT, YNC/I0 6NAronpUATHBIX CyvaeB 3TOro cobbitna paBHo 3. OTcoga
P:§2l20,5 Otser: 0,5.
6 2
1. BblacHuTe, Kakne 13 cobblTUiA OCTOBEPHbIE UM HEBO3MOXHbIE, YKaXnte

BEPOSATHOCTM COObLITUNA:

a) BCE YYEHUKN NOMYUN/IN «OT/IMYHO» Ha OYEPEOHOM MasioM CYMMaTUBHOM
OUEHNBaHNK NO MaTeEMATUKE;

b) BCe 3aBTpalLHMe ypoku OyayT 3aMEHEHbI SKCKypCHen;

C) B nocnegHun cesoH roga bynet 3uma;

d) npuBeauTe gpyrme npumepbl HEBO3MOXHbIX N JOCTOBEPHbIX COObITUI.

2. Hangute BEpOATHOCTb BbINMaAeHUA YETHOrO YuMcna Npyv ogHOpa3oBOM cOpa-
CbIBaHWK 3apbl.

3. 10 oAMHaKOBbIX LUAPUKOB B MeLLKe oTMe4deHbl Yncnamu ot 1 go 10. Hayrag
BblHMMaeTCa oanH wWap. Hanante BepoOATHOCTb TOro, Yto HOMep BbliGpaH-
HOro wapa MeHbLue 5.

4. B tapenke 5 wekepbypa, 7 naxnaBa un 4 kara. Pos Hayrag 6epért ogHo 13
cnagocTten. KakoBa BEpOATHOCTb TOro, YTO el nonagéTtcsa naxnaBa? KakoBa
BEPOATHOCTb TOrO, YTO el NonagéTtcd Kata?

5. 5 yawek 6abyLuKkn pasykpalleHbl KpacHbIM, a 12 — 3en1éHbiM uBeToM. B cny-
YarHbIM 06pPa3oM BblOpaHHYK OOHY Yallky OHa Hanwia 4yan. Hangurte Be-
POSATHOCTb TOrO, YTO 3Ta YallKa OKaXeTcs 3e/1EéHOro LuBeTa.

6. OULWKN B MeLLKe OTMeYEHbl BCEBO3MOXHbIMU ABY3HAYHbIMU
ymucnamu. Onpegennte BEPOSATHOCTM CeayoLLmx
COObITUI NPU U3BATUM Hayrag U3 MeLlka ogHON QULLIKK:
a) 4unMcno Ha duLLKe oKaHuMBaeTCs Lundpon 3;

b) 3Havawume yndpbl YmMcna Ha dULKe OOMHAKOBbBIE;
c) cymma undp ymcna Ha ouwke paBHa 5;




d) uncno Ha duLKe KpaTHO 6;
€) uncno Ha duLwkKe okaHumBaeTcs umudpon 7;

f) pasHOCTb MeXAay YMCIOM OECATKOB W YMC/IOM eanHUL Ynca
Ha ¢uwKe paBHa 2.

7. B HacTtonbHOWM Urpe Hapabl c6pacbiBatoT ABE UrpasibHble 3apbl,
BblMNaBLIKNE YMC/a CKaAabIBatoT. MIrpoK BbIMOMHAET OBMXKEHME
LwawKaMn B KOIMYeCTBE, PaBHOM MOJ/TyHYEHHOW CymMMe. YToObI
He npourpatb Caxuby, Heobxoomma cymma, paBHasa 10. Kak
rno-BalleMy, KakoBa BEPOATHOCTb BbinageHusa cymmbl 10?7 Ka-
KOBa BEPOSATHOCTb BbiNageHus (6—6)?

8. Cny4anHbiM 06pa3om BblbepeM o4HO 13 nepsbix 100 HaTypanb-
HbIX Yncen. OnpegenuTe BEPOSATHOCTU CIEAYIOLLMX COObITUN:

a) BbibpaHHoe uncno éyget kpatHo 10; [pv bpocaHuy ABYX 0AMHAKOBbIX 3ap B
b) BbiI6paHHoOEe uncno 6yaet KpaTHO 5; COOTBETCTBIN C KOMOMHALMAMM BbINaB-
C) BbibpaHHOE 4Yncio ByaeT AennTbcs Ha 12 ¢ octaTtkom 5; LLMX 04KOB BOSMOXHbI 36 C/1y4aes:
d) cymma 3Havawmx umdp BbibpaHHOro Ynucnia 6yaet paBHa 7. TR ERIERE
1212232425262
9. Haliaute BEpOATHOCTU CriedyloLlmMx COoObITUIA MpU OOHOBpPEe- 1:31233%3/43[53|6;3
MEHHOM GpocaHnn ABYX 3ap (PUCYHOK 27): 1412434 44|54|64
a) cyMMa BbinaBLUMX O4YKOB 6yaeT paBHa 6; 512535 45|55 65
b) Moaynb pasHOCTM BbIMaBLUMX OYKOB ByadeT paBeH 2; 1.6 26]36]46]56|66
C) BbiNageT OAMHAKOBOE YMC/IO Ha KaXkaon 3ape. PUCYHOK 27

PesynbraThl BbIUMCIEHUA OKPYINUTE A0 AECATbIX.

10. Kpyr pa3genéH Ha 8 paBHbIX CEKTOPOB M 4YacCTX pacKpaLleHbl
B pa3Hble uBeTa. lNpukpennéHHaa KOHLUOM K LIEHTPY (ocwm)
Kpyra cTpesika MOXeT CBO6OAHO BpallaTbCA BOKPYr OCW.
Onpegenute, CKONbKO BO3MOXHbIX Clly4aeB MOXHO HacunTaTb
Npv NOBOPOTE CTPE/IKM Ha Kakon-nmbo yron (pnucyHok 238).

a) KakoBa BEpPOATHOCTb MonagaHusa CTPesiku B XENTbIN Cek-
Top?

b) KakoBa BepoATHOCTb MonagaHusa CTPEesKM B CUHWUNA CEK-
Top?

c) KakoBa BepOATHOCTb NMonagaHus CTPEKM B OAWH CUHUIA PUCYHOK 28
cekTop? KakoBa CBfA3b MOMYYEHHOro Yncnaa € YMCNIoM, no-
NYYEHHbIM B NyHKTe b)?

d) Hangute BepOATHOCTb MoOMafdaHusa CTPEeKM B KPaCHbIN MposepbTe ceba

cekTop.
OEH0

e) HaliguTte BepoATHOCTb nonagaHus CTpesiku Ha OAMH Kpac-
Hbli CeKTop. BbiicHUTE 3aBUCUMOCTb MOJSIYYEHHOro Yncia
C YMC/IOM, NMOMYYEHHbIM B NyHKTe d). E cd




oYe

CobbITne, 3akyatoleecs B TOM, YUTO MPOU30MAET XOTA Obl O4HO M3 ABYX
cobbiTnii A n B, Ha3biBaeTcs cymmom cobbitnin A 1 B.

Cob6bITUS, KOTOPbIE HE MOTYT MPON3OMTU OAHOBPEMEHHO, HA3bIBAKOTCS He-
COBMECTUMbIMM NI HECOBMECTHBIMU COObITUAMU. BEPOATHOCTE CyMMbI ABYX
HECOBMECTUMbIX COObITUIA paBHa CyMMe UX BEPOATHOCTEN:

P(A + B) = P(A) + P(B)

Ecnn cymma HECOBMECTUMBbIX COObITUI SIBNFETCA 4OCTOBEPHbBIM COObITUEM,
TO 3TN COOBITUA B3aMMOLOMO/THSAOWMECH.
CymMMa BepOATHOCTEN AONOAHALWNX APYr Apyra cobbITniA paBHa 1.

MPUMEP 1: Hangém BepoATHOCTb MOMafaHNsA CTPENKU BPALLEHUS B XKEN-
TbI UM KOPUYHEBBIN CEKTOPA.

PEWEHUE: Ctpenka BpalleHNa He CMOXeT OAHOBPEMEHHO MonacTb U B
XXENTLIN, N B KOPUYHEBDLIN CEKTOP. 3HAUMT, 3TN COObLITUA HECOBMECTUMbIE.

Toroa P(KOpM‘lHBBbIVI]:% n P[)KBJ'ITbIVI):%, (nouemy?) BEpOATHOCTb MonagaHus

CTPE/IKN B XENTbIN NN KOPUYHEBBIN CEKTOpa byaeT

P (3REIThI1 MM KOPUIHEBBIN) = %+ 1_2_ i =0,25.

3 8
OrBer: 0,25.

MPUMEP 2: BepoATHOCTb A0XAA Ha 3aBTpa Mo NPOrHo3amM MEeTeopOosIoroB
paBHa 0,3. Yemy paBHa BEPOATHOCTb OTCYTCTBUS OOXAA?

PEWEHUE: CobbiTna «nNonaéT OoXab» U «O0XKAA He OydeT» B3auMOOo-
nosHsoLecsa cobbiTus. CyMMa BEpPOATHOCTEN STUX COObITMIA paBHa 1.

P (movinér noxknp) + P (moxna ue Oyzer) = 1
Ortcroga:

0,3 + P(moxxnsa ue Oyzer) = 1

P(moxna ue 6ymer ) =1-0,3 = 0,7
OtBer: 0,7.




YNPAXHEHUA

1. Pasgenute Kpyr Ha paBHble 4acTyK (CeKTopa) Tak, YTOObl BEPOSATHOCTb MO-

nagaHus CTPEIKN BpaLleHMs Ha KpacHOM cekTope Obina P (KpacHbii) =5
2. Hangute BepOATHOCTb CredytoLlmx CO6bITUN NPy MOBOPOTE BOKPYM
OCUK CTPENIKWN BpaLleHMA CnydalHbiM 06pa3oM Ha Kpyre, pasnenén-
HOM Ha 4YeTblpe paBHble YacTu (PUCYHOK 29):
a) P (kpacHbii nnn 3enéxbiii); b) P (He xéntbili); c) P (He Y€pHbIR).

3. Hangute BepoOATHOCTM CriegyoLwmx cobbITuin Nnpn ogHOpasoBoM 6po-
CaHWM OHOW 3apbl:
a) P(3); b) P(2 nan 5); c) P(meHble 5);
d) P(He paBHO 6); e) P(npoctoe uucno); f) P(9).

4. MpomblWwNeHHOCTb: 4% BbINyLLEHHON NPOAYyKUUM urpyliedyHon ¢daob-
pyKn 6pakoBaHHble. Hangnte BEpOATHOCTb TOrO, YTO C/Ty4YaliHO Bbi6-
paHHaa UrpyLlKa 13 BbiNyLLEHHOW NapTumn 6yaeT KaYeCTBEHHOMN.

5. Andaeut: Ha 32 kapTOHHble KapTOYKWM HamucaHbl OykBbl aszepban-
O>XXaHCKOro andasuTa 1 C/I0XKeEHbI B KOPOOKY. /13 KOpOoOKM Hayrag 13bl-
MaeTcs 0fHa KapToyka. Hangute BeposTHOCTb CeayoLmx COObITUN:
a)P(m,n,punant);, b)P(s); c) P(cornacHas);

d) P(rnacHas); e) P(rybHaq rnacHaq);  f) P(markasa rnacHas ).

6. LLkona: OTBeT Ha TeCToBbI BoNpoc coaepXut 5 BapunaHTtoB: 1 Bep-
Hbl, 4 HeBepHbIX. OTBETLTE Ha cneaytoLlme BOnpocChl:
a) KakoBa BEPOATHOCTb yrafblBaHMA NPaBUIbHOMO OTBETA LUKO/IbHU-
KOM, HE 3HaloLLMM OTBEeTa Ha MNOCTaBNEHHbIN BONPOC?
b) YMeHbLUNTE YMCI0 HEBEPHbLIX OTBETOB, YAANAS HEKOTOPbIE U3 HUX.
Kak no-Bawemy, B 3TOM C/ly4ae YMEHbLUNTCA UK YBETNYUTCA Be-
POSTHOCTb YragblBaHUsi BEpHOro oTBeTa’?

7. Peknama: PeknamHasa ¢upma, xenas BblOpaTb O4HYy W3 npennoytu-
TenbHbIX peknaM A, B nnn C, npoBena onpoc cpean notpebutenen. Pe-
3y/bTaTbl ONPOCa NO BO3PAaCTHbIM KaTeropmam npuBeaeHbl B Tabnuue:

Bospact A B C
Mnaawe 18 net 25 62 54
18-40 81 66 19
Crapuwe 40 net 13 29 98

a) Hangmnte oTHOCKTENbHYIO 4acToTy Bblbopa peknambl B wnam C
cpean nuu ctapuwe 40 nert.

b) Harignte oTHocuTenbHYIO 4acToTy Bblbopa peknambl A wnnu B
cpean nuy ctaplie 18 net. Pesynbratbl BbIYUC/IEHUIA OKPYIIUTE A0
OQHON OEeCHATbIX.

PUCYHOK 29

Wccneayem uncno
bnaronpusTHbIX
C/1y4aeB Ans 0THO-
CUTE/IbHO CNIOXHBIX
COObITHA.

Ay




8. Monutuka: Yto6bl BbLIACHUTbL OTHOLWIEHME obuiecTBa K
BO3- MPUHATOMY MYyHULMMANbHOMY pPeLLEeHMIO, HOBOCTHOW XYyp-
COrnacer Aep- Han NPOBOAMT OMPOC CPeaN YNIEHOB Pa3/NYHbIX NapTUiA.

COrnacex yancs
jaah]| 134 | 156 | 42 PesynbraTthl onpoca npvBegeHsl B Tabnuue (pucyHok 30).

a) Hangnte OTHOCUTENBbHYIO 4acToTy 4YMcCna HegoBOJIbHbIX
napmaB 175 | 178 | 12

NN BO3OEPXKaBLUMXCA OTHOCUTE/TbHYIO YIEeHOB NapTum A.
naptua G 53 29 7 b) Hangnte OTHOCUTENBbHYIO 4acCTOTy u4McCia COrsacHbIX
nnv Bo3gepxkaBLumxcs naptum B nnn C.

PUCYHOK 30 9. 3popoBbe: Y 63-x 13 248 B3pOC/IbIX NAaUNEHTOB Ny 15 13

121 nogpocTkoB Npun o6cnefoBaHUK Bpay 06Hapy>Xua rno-

BblLLEHHOE coepyKaHne XonecTepmnHa B KPOBMW.

a) Onpegennte BEPOATHOCTb TOrO, YTO Yy ABYX Crydaii-
XonectepuH - 310 xuponosio6Hoe HbIM 006pa30oM OTOGPaHHbLIX MaLUMEHTOB OGHapPYXMUTCH
BEWECTBO, KOTOPOE CO3AAETCA MOBbILLEHHOE CoaepXXaHne XonectepnHa B KPOBM.
K/IETKaMIn NEYEHN B Ma/IOM b) ¥ ckonbkux n3 600000 >xutenen storo ropoaa Bepo-
konudectse. OHako 3o Manoe ATHee Bcero OyaeT MNOBbILLEHHOE CoAepXXaHue xose-
KO/IMYECTBO Y4aCTBYET B 06pa30BaHMN CTEePUHA B KPOBW? Pe3ynbrat oKpyrnnte Ao Lenblix.

XEN4K, TOPMOHOB, BUTAMIHA D,

060/104KM BCEX KIETOK OpraHiMa, 10. Hangute BEpOATHOCTb COObITUS, YTO MPU C/Tly4alnHOM Bbl-

6ope 04HOro U3 TPExX3HaYHbIX YMCesl, COCTaB/IEHHbIX U3
undp 4, 5 n 8 63 NOBTOPEHMIA, OHO OyAEeT HaYMHATLCS
Ha 4 nnn 5.

Il undpa
11. Boinnwinte BCEBO3MOXHbIE TPeX3HayHble 4Yncia, CoCcTaB-

neHHble n3 unodp O, 1m 2 (pmucyHok 31).

a) Hangnte BeposaTHOCTb TOro, YTO 3TO 4YMCO ByaeT Ha-
ymHaTbCs C 1;

b) Hangnte BeposaTHOCTb TOro, YTO 3TO UMCNO OyaeT Ha-
ymMHaTbCs Ha 1 wnnun 2;

c) Hangute BEPOATHOCTb TOro, UYTO 3TO UMCNO OydeT Ha-
ymHatbcs Ha O unn 2.

Il undpa
| undpa

0
1<1
2

12. Haprus 3ameTtumna, 4to npm 6pocaHmmnm MoHeTbl 5 pa3 noa-
PS4 BO BCeX C/yyasix Bbinana ogHa u Ta xe ctopoHa. Kak
no-BalleMy, MOXHO NN yTBepPXAaTb, YTO NMpU NOCMeayto-
wnx 20 6pocaHMaAX MOHETbl BEPOATHOCTb BbIMageHUs
TOW Xe CcTopOoHbI byaeT 100%? OTBeT 000CHYMTE.

0
2<1
2

PUCYHOK 31

NHONHFHFHONHEHONFHFERONRFRONHO

AN AN

13. B mewke 10 kpacHbix, 5 3enéHbix, 25 »éntbix n 20 be-
NbIX LLapOB.
a) Hangmnte BEpPOATHOCTb TOrO, YTO MPWU C/y4YalHOM Bbl-
6ope 13 MeLlKa 0gHOro Lapa OH OKaXeTcsa 6enbiMm.
b) Hargnte BepOATHOCTb TOrO, YTO MNPW C/y4YarHOM Bbl-
6ope 13 MellKa O4HOro Llapa OH OKaXeTCa Unn Kpac-
HbIM, WU 3€M1EHbIM.

14. OgmMHaKoBble KapTOYKM B MeELLKe MepeHyMepoBaHbl ABY-
3Ha4YHbIMK Yncnamn. CiyyanHbiIM 06pa3oM M3bATa OLHA
KapTouka. Hangmte BEpOATHOCTb COObLITUA, YTO Ha 3TOK
KapTo4ke N3006paXk€eHO HEYETHOE YNCTIO.



0bobwarowme 3aaanus

1. a) Mpeobpasyiite B rpagycbl ®apeHreiita: 55°C, 12°C, 93°C, 61°C.
b) Mpeob6pasyiite B rpagycol Llenbcua: 125°F, 42°F, 35°F, 112°F.

2. Ha rpaHsax nrpanbHoro kyba HaHeceHbl yncna 2; 4; 6; 8; 10 n 12. Ky6 6po-
catoT 30 pas. B pesynbrate 6 pas Bbinano 4, 12 pas Bbinano 8. Hangure ot-
HOCUTENbHYIO YacCTOTy C/eayoLmx COObITUIA:

a) Bbinasno 8; b) Bbinano 2, 6, 10 nam 12

3. ABTOMOOW/b B pasHble OHM MPOXOAMN creaytowme pacctosaHusa: 270 Km,
240 km, 320 kM, 392 kM, 275 kM, 300 kM, 259 km, 380 km, 270 Km,
300 km, 300 km, 275 Kkm.

a) CocraBbTe TabmLy 4acToT PaACCTOSHUN.

b) Hangnte oTHOCHUTENBHYIO YaCTOTy pacCTOAHUM 60nbLWNX 290 KM.

4.30 0AMHAKOBbLIX KapTO4YeK MepeHymMepoBaHbl M cobpaHbl B KOpPOOKy. He
S48, N3 KOPOOKM BbIHMMAKOT OA4HY KapTouky. Kakne n3 cobbITuii HeCcoB-
MeCTHbI (M1 Xe B3anMopgononHawmecd)? Hangnute BeposaTHOCTb cneayto-
LLMX COObITUIA:

a) P(12); b) P(4éTtHoe uncno); c) P(npocTtoe uncno);
d) P(apo6Hoe uncno); e) P(meHbLe 1); f) P(6onblwe 25);
g) P(kpaTHOE 2-M 1 3-M); h) P(uncno, okaHumBatoLeecs Ha 5).

5. B cymke 2 xéntbix, 1 KpacHbin, 5 cMHUX 1 3 3enéHbix wapuka. Mnaxa 20
pa3 Hayraj OOCTaéT M3 CyMKM OOMH Llap 1M Bo3BpaLllaeT obpaTtHo. LLlap ka-
KOro uBeTa Yalle Bcero BolHMMana Mnaxa? MNMNouemy?

A) XENTbIN; B) 3enéHbii; C) KpacHbIi; D) cuHui.

6. N3 undp 1, 2, 3, 4, 5 1 6 cocTtaBneHbl BCEBO3MOXHbIE ABY3HAYHbIE YMCna.
CKO/bKO CyLLeCTBYEeT BO3MOXHbIX BAPUAHTOB YMCEN, eC/N:

a) B 3anu1cuy yncrna 3Havalme umdpbl MOryT NOBTOPSTHCS;
b) B 3anncu yncna 3Havawme umdpbl He MOryT NOBTOPATLCHA?

B KaX[aoM M3 BblllleyKa3aHHbIX MYHKTOB HaANOUTE OTHOCUTE/IbHYIO YacToTy
yncen, B paspsae AeCATKOB KOTOPbIX HaxoauTtcsa unv uméepa 3, unv undpa 6.

7. I>keHep no kadecTtsy 13 50 KOMMblOTEPOB BbIABW/ 3 HENCNPABHbIX.

a) KakoB npoueHT 6paka B NapTum KOMMNbIOTEPOB? : Tlposepbre cebs
b) KakoBa BEpOATHOCTb TOro, YTO Hayraf BblGpaHHbIA KOMMbIOTEp OKa- EHE
: 1
YKETCA UCrpaBHbIM? : [

c) Ckonbko 13 15000 cobpaHHbIX KOMMbIOTEPOB BEPOATHEE BCEro Oyayt Eh
NCnpaBHbIMKU? :




PALINOHAJIbHBIE
YUCNIA

1_
5 =02
2 _
504

B 310M paszene Bbl 03HaKOMHTECH C
PaCLUMPEHNEM MHOXECTBA LIEJIbIX YMCEN
/10 MHOXECTBA PALIMOHATIbHbIX YMCEN U
W3Y4NTE 10 CBOMCTBA. <
' /
S r

Yucna, npuMeHAEMbIE NPK NO/CYETE OKPYXAIOLLMX HAC NPEAMETOB,
Ha3blBAOTCS HATYpa/bHbIMI YucnamMu v 0bosHavatwTes: N= {1; 2;
3; ...}. lobaBneHnem K aTomy MHoXecTBy uucna O 1 yucen, npoti-
BOMONOXHbIX HAaTYPabHbIM YUCAAM, Bbl NOSYYMAM MHOXECTBO LiE-
JIbIX Yicen. 3T0 MHOXECTBO 3anucbiBaeTesl Kak / = {..., -3; -2; -1;
0;1; 2; 3; ...}. Takum 06pa3om, bbL10 MOYYEHO PaCLUIMPEHKE MHO-
XECTBA HATYPasIbHbIX YUCEN 10 MHOXECTBA LIE/bIX YUCEN.

Bam Takxe 13BECTHO NMOHSATME 0DbIKHOBEHHOI Apobu. 310 Ynco,
YUCAUTENb

3AMMCAHHOE B BILAE -2 o oo, T8 WIC/MTENb U 3HAMEHATE b

SIBNAIOTCA HEKOTOPbIMY HATYPaIbHbIMK YNCAMM.

Bbl 13y4nan CROXEHHE, BblYNTAHME, [ENEHUE, YMHOXEHME, CPaB-

HeHve Apo0eid, a Takxe HaxoXAeHUe AP00U, PaBHO aHHON.

B arom pasjenie Baluy 3HaHUdA 0 Yucnax byayT ewg bonee pacium-
PeHbI 0 NOHATAA MHOXECTBA PALMOHANIBHBIX YMCE. Bbl Hayun-
TECh BbINOHSATH Pas/inyHbIe JEHCTBIS C PALMOHASIbHBIMU YKCTAMM,

B yéM Xe HeobXxoauMOCTb M3YYeHMs pauMoHanbHbIX uucen? B
XU3HU NPOMCXOAAT Takne ABNEHNS, NPy ONMCAHNN KOTOPbIX HY Ha-
TYpanbHbIX, HY LIEIbIX YnCeN ObIBAeT HeaocTaToyHo. [loaToMy npu-
X0AUTCSA AablUe PacIMpSTb NPeACTABAEHNS 0 YUCTaX.



3anuch 1 YTeHue
PaLMOHANbHLIX YUCEN
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CnoBoO «paunoHasbHbIN» BO3HUKNO U3 MOHATUS «OTHOLLEHWE». Bam ns-
BECTHO, YTO OTHOLLEHME ABYX YMCen, Hanpumep, 3:4, MOXHO 3anucaTtb gpo-

6blo, @8 UMEHHO %

TOYHO TakXXe OTHOLUEHME m:n MOXHO 3anmcaTb Kak %

Yncno, KOTOpoe MOXHO 3anucaTb B Buae Apoobwu % Ha3blBaeTCs pa-
LMOHA/IbHbIM YMC/IOM.

34ecb m — uenoe Yncno, n — HatypasabHoe Ynucnio, me Z, ne N.
Hanpumep, % paunoHanibHOE 4nCcno, 34ecb 5 1 7 — HaTypasibHble Yncaa. —% —
TOXe pauMOoHanbHOe YNCo, 34eCb —5 — Lenoe uncno, 7 — HaTypasibHOe YKC/O.

+Kaxpoe HaTypas/ibHOe YNCNOo ABNAeTCA pauMoOHaIbHbIM YNC/TOM!

7 35 250
T=7:1=—; 7=35:5=" 125=250:2==—+.
1’ 5’ 2

QKa)K,D,OQ Luenoe 4ncno aBndeTcd paunMoHasibHbIM YNC/TOM:
_12=_12:1=_(12:1)=_%; 0=0:1=% 0=0:3=2

3
+[lonoxuTensHble Uenble U APOo6HbIe YNCNa ABNAIOTCA MONOXUTENb-
HbIMW PaLMOHA/IbHBIMK YMC/IaMU, OTpULATE IbHbIE Lesble U APo6Hble - ~~~~~~~~~~~~~~~~~~~~~
yncna ABASIOTCA OTPULATENTbHBIMW PaLIMOHANbHBIMU YUCIaMU. 3amoOMHHTE:

_ «0» — HH TIOJIO-
¢ 3HakK «MUHYC», CTOALLNN Nepen ,D,p06b}0, MOXXHO 3amnuMcaTtb Uan nepeq KUTENbHOE, HU
e

YNC/IOM, HaxoaAaWwnmMca B Hncnutene, unn Xxe nepeq 4nmcaom, Haxoga- OoTpULIATEeJIbHOE
LMMCA B 3HaMeHaTene: : panuoHa/JIbHOE

YUCJIO0.
S@:11)=—2. -2:11==2. 2:(-11)=—2_.
11 11 11

NMPUMEP: 3apaHHble pauMoHanbHble Yicia NpeacTasbTe B BUAE Apobu [pveHim npa-

C HaTypanbHbIM 3HaMeHaTenem: 0,5; 1,3; - 0,25. BILN0 MPeobpaso-

- BAHVA JECATHYHOT

PEWEHME: 05=2 =1, 13-13 13, 95-_25 _ 1, 06 B 06bIKHO-
0,5 10 2’ 3 10 10’ 0,25 100 4 ggHva

MHoxecTBO paunoHasbHbIX 4KUcen o0603Ha4vaeTca

oykBown Q:
m
Q Q= —|m€Z,n€N.
n
A
MHO>XeCTBO HaTypasibHbIX YMCEN ABNAETCS NOAMHO-
\ XECTBOM MHOXeCTBa Le/bIX YMCesl, @ MHOXECTBO

uenblx 4ucesn HABMSETCA MNOAMHOXECTBOM MHOXe-
CTBa paumoHanbHbix uncen: N c Z < Q.

MHOXeCTBO paLMOHabHbIX YMCEN, TaK >Xe, KaKk MHO-
XKECTBO HaTypaslbHbIX W LefbIX Yncen, aBnsercs 6ec-
KOHEYHbIM MHOXECTBOM.




YNPAXHEHUA

1. Kakoe n3 HmxenpuBenEHHbIX yTBEPXKAEHUI BeEpHO? OOOCHYNTE CBOM OT-
BET MpUMepamu.
a) noboe paumoHasibHOE YMNCO ABMSETCA TakKe HaTypasibHbIM YMC/IOM;
b) nto6oe uenoe YNCno ABNSETCA TakXKe paLMoHaNbHbIM YNCTOM;
c) Ntoboe Le1oe YNC/IO ABNAETCS TakXKe HaTypasibHbIM YMCIOM,;
d) ntoboe HaTypanbHOe YMC0 ABNSETCA TakXKe LeNblM YNC/I0M;
€) ntoboe HaTypanbHOE YMC/I0 SBNAETCS TakXKe pauMOoHasibHbIM YMC/IOM;

2. MNpepctaBuTb Uenble yucnia B BMAe ApPoOM C KaKMM-HMOyab HaTypasb-
HbIM YMCNOM B 3HaMeHaTene: -123; -98; -54; -15; -7; 0; 13; 100; 245; 543.

3. 3anuwunTe Takoe Yncno, kotopoe byaer:
a) Kak uesnbiM, Tak 1 paunoHabHbIM;
b) paunoHanbHbIM, HO HE OPOOHbLIM;
C) LuenbiM, HO He HaTypasibHbIM;  d) CMEeLIaHHbIM YMC/TOM.

4. Bbinuwmnte nogMHoOXeCcTBa MHOXeCTB A = {14; 3,5; -5; 0; —-8,2; %; -82;12;
1lnB= {—%; -22,3;-11; 1,7; 17; 22,1; 0,93}, a1eMeHTbl KOTOPOro 6bin Obl:

a) uenbiMn Ynciamu; b) HaTypanbHbIMK YnCamu;
C) oTpuuaTenbHbIMU paLMoHa bHbIMU YNCIAMK;
d) NONOXUTENBHBIMWU PaUNOHANIbHBIMWU YMCTaMMU.

5. 1) 3anuwwute uncna -7; 0; 9; 12; 100 B BMAe Apobu Co 3HamMeHaTenem:

a); b) 3.
2) 3anuwuTe ymcna -3,2; -0,8; 4,5; 83,5 B BMAe 4pobun Co 3HaMeHaTeem:
a) 10; b) 1000.

3) 3annwunTte yncna -1,2; - 0,33; —3%; 6;0;12; 4,1; 53,2 B BUuage gpodu ¢

KakKuM-inoo HaTypa/ibHbIM YXAC/TOM B 3HAMeHaTe/e.

BernomHuTe 0CHOB- 6. B nycTble kKBagpaTthl BANULWLMTE HEOOXOAMMbIE YMCNa U 0ObACHUTE
HOE CBOICTBO /Ap06M. WCTUHHOCTb PaBEHCTB.
a)2_82_2 _15_ o0 95 40 _0_0°2_2_ 0.
4 16 o o 4 4 4 16 o 100
pd_8_9_6_32. d —52--52 - 52 _ 8 _ 27
7 14 o o 28 10 25 100 o

7. 3annwmnte HEeCKONbKO ApoGen, paBHbIX MO 3HAYEHWIO AaHHbIM paumo-
Ha/NlbHbIM YMCaM.

ayl5. 7. g5 105 b) -2,3: 7,25 0,24; 9,03.
25" 12" “15° 45

8. UccneposaHue: 1) [aHa opobb % YMHOXUM YnCnTeNb 1 3HAMeHaTe b
3TON Apobun Ha 4. Bo CKONbKO pa3 pa3HOCTb 3HAMeHaTeNns n YNCAnTens
NosTy4YeHHOM ApO6K 6O/bLLE TAaKOW Xe pa3HOCTM NepBOHaYaibHOM Apobu?

a
2) [NyCTb pa3HOCTb 3HAMeHaTeNa n YucamTensa gpoobm 3, PaBHa K. Bo ckonbko

pa3 pPa3HOCTb 3HAMEHATEe A U YNCTENA APO6U m_z 6yaet 6onblue, Yem K?
m

A

‘20000 000
' Jleg &S0 a0




JTio6oe paumoHanbHOe YMCI0 MOXHO NPeAcTaBuTb B BUAe Aecs-
TUYHOWN APOOU (6ECKOHEYHOWN UMM KOHEYHOM).

NPUMEP 1: 1L —11:100=0,11; 112 _199.95-4,48
100 25

CyulecTBytoT Apo6u, Npy AeIEHUN YUCUTENSA KOTOPbIX Ha 3Ha-
MeHaTeslb, TO eCTb Npu Npeobpas3oBaHM X B AECATUYHYIO OpOoOb, -
npouecc AeneHnsa Npoao/mKaeTca 6€CKOHEYHO. :

3anoOMHMUTE:
BecKOHEYHYI0 MEPUOANYECKYHD
MPUMEP 2: 2 _9:3-0,666.. 2|3 s Vi0 NEPHOANIECKY
3 0 [0,666... JECATUYHYI0 Apobb
20 .
T3 _73.30—24333. —1a j 0,464646... moxHo 3anucel
30 90 BaTb C YKa3aHWeM Nepuoja
8

8111 = 0,727272... 18 0,(46); 0, (46 46); 0,4 (64) n

TaK aanee. V13 atux dopm Le-
NecoobpasHee bpaTb camyi
KOPOTKYH0 opmy:

—
—

Ecnu B 3anmcu gecssTu4dHow 4pobu ogHa unepa uam rpynna us He-
CKOJIbKUX Lnpp 6€CKOHEYHO MOBTOPSIIOTCS, TO TAKYIO 4ECATUYHYIO 0,464646..= 0,(46).
apo6b Ha3blBa’oT nepuoaneCKoﬁ neCHTMquﬁ npoﬁbw. I_IOBTop;",o_ 1 leeeesececscscececscscscecececacscscccccccsccscnan o
Lwasca rpynna unop obpasyeT Tak HasblBaeMblii Nepuoa.

[ns KpaTkon 3annucy Nnepnognyeckmx AeCAaTMUHbIX Apoden NoBTo-
pstoLytoca umdpy nam rpynny umdp (mepnon) 3anmcbiBatoT B CKOOKaXx:
0,666...=0,(6); 2,4333...=2,4(3); 0,7272...=0,(72).

[Jlpobu:

71119
95° 16’ 40 HECOKPATUMBIE.

Onpenenntb B KOHEYHYIO UM GECKOHEYHYID MepuoanYecKyto
Opobb npeobpasyeTca AaHHaa OpoOb MOXHO MO Pa3/I0XEHUIO
3HaMeHaTens Apobu Ha NPOCTbIE MHOXUTENN.

16=2-
40=2.2.2-5.

¢Ecnun pasnoxeHne Ha NpoOCTble MHOXUTEIM 3HAMEHA- 3|.|aL|M'|', Npy 81GHUN NONYYNTCH

*'(7) 352 3 TeNns HeCOKPATUMON APO6GU COCTOMT TOMBKO U3 «2» UM KOHEYHas fiecaTyHad Apobb.
70 ’ TOMbKO U3 «5%, UM e TOMBbKO M3 060UX 3TUX YMCen, TO
%) 0 1po6b NPeobpasyeTcs B KOHEUHYIO AECATUYHYIO OPOO6b:
200 1 -028 1l_06g75; 19_0.475.
0 25 16 40
53 |12 ¢ECnn B pasnoXeHWM 3HaMeHaTesNss HeCOoKpaTUMOWn
48 [4,41666... Apo6u Ha NPOCTble MHOXUTENN, KpoMe 2 1 5, nossns-
50 IOTCA U Opyrue MNpocTble MHOXMWTeNW, To 3Ta Apobb
4—20 npeo6pasyeTcs B NepUoaNYecKyto AeCATUYHYIO APO6b.
- 7.53. 1
12 T =0,777..2 0,7 fipobu—- 755 75 -
12 53 _4.41666... = 4,41(6); HECOKPATAMBIE.
30 12 7 ’ ’ 9=3-3;
2 3-L = 3,1555... = 3,1(5). 12=2-2-3;
8... 45 45=3-3-5.

3HaumT, Npu ZENEHAM NOAYYUTCS
Nep1oaNYecKas A6CATHYHAS
J1pobb. ‘



7, 345(43\

Lenasyacts  Liudpa (rpynna uncdp) o Meprognyecky noBTopsiolmecs
NepuUoNYeCKDIA YacTy LmGpb! (rpynna uudp)

CyuiectByeT 2 BUaa nepnogmyeckmnx gecatnyHbix gpobein:

Mepuopnueckne gecaTnyHble Apo6MU
|

y Y

Yuctble nepromnyeckme gecaTuyHble Apobu CMellaHHble Neprognyeckme ecatuyHble pobu

v v

[ecatnyHasa opobb, B KOTOPOK Cpasy nocne
3ansaToM HaYMHaeTCa Nepuona, Ha3blBaeTCA YMCTOM
nepuoanYecKon 4ecATMYHON Apobbio.
Hanpumep: 2,(5); 0,(37); 12,(524)

[ecatnyHaa gpobb, B KOTOPOW NOC/IE 3ansaTon Ao
NepnoanYeCcKon 4actu nmeetca undpa niv
rpynna umop, Ha3biBaeTCs CMeLIaHHOM
neprvoan4yeckon AecAaTMHHOM Apo6bio.
Hanpumep: 8,7(5); 0,02(63); 4,0(172)

3arnoMHMUTE:

L 0,(6)  Yrenme:

© HOMb LIEMbIX LWECTb B
: nepoge.

£ 2.4(3) Yrenme:
/ABE LE/IbIX YETBIDE W
 TPM B nepyoze.

£ 0,(72)  Yrenme: :
{ HOJIb LiESIbIX CEMbAECAT
: /\Ba B nepuoze. :

| 1,34(85) Yrenme:

. 04Ha Lenas TpMALATL
| YeTbIpe M BOCEMbAECST :
{ NATb B Nepuoe. 5

1. Boinnwnte takoe NOAMHOXEeCTBO MHoxectBa A= {3,4; 0,(7); 2,003;
5,333...; 32,(56); 0,444; 6,98(3); 0,(345); 1,43(12); 0,5; 8,111; 2,0(7)}, 4TOOLHI
€ro 3/1eMeHTbl ABNSANCD:

a) NepnognvyecKnMm ECATUYHbIMU APOOAMM;

b) YncTbIMM NeprogNYEeCKUMIN OECATUYHBIMU OPOO6AMY;

C) CMellaHHbIMK NepuoanyYecKMMmn AecATUYHbIMM APoOaAMU;

d) KOHEYHbIMUW 4ECATUYHBbIMU APOOAMM.

2. Onpepgenvte BUG NEPUOANYECKON AECATUHHON OPOOU 1 BbIMULWINTE eé
Nnepmoanyeckyto 4acTb:
0,1666...; 2,32999...; 21,823823823...; 9,09323232...; 1,64026402...;
3,454545...; 0,123444...; 3066,666...; 0,24752475...; 93,02654654... .

3. [laHHble nepuognyeckne gecsatnyHble gpodu nccnepymrte no obpas-
uam 3 Tabnunubi:
0,777...; 0,54222...; 9,8101010...; 3023,555...; 29,00787878...;
8,0020202...; 0,191919...; 3,678678678...; 0,73827382...; 12,8(23);
0,(92); 2,09(254).

ndpbl, pacnono-  Kosnyectso uy Konmyectso
Kopotkas  Llenas  [pynna nosro- I Ao

Yueno acor | et AR LHG LAt KEHHbIE AP MEpUo- B MEPUOAMYECKOi  Lndp B H?I‘IB[]MO-
JIMYECKOi YacT! YacTu JIMYECKOiA YacTn
1,090909... 1,(09) 1 09 - 2 0
78,12666... | 78,12(6) | 78 6 12 1 2

4. 3agaHHble opobu 3anuwnTe B BUAE AECATUYHOM apobu. Onpegenute
npenBapuTesibHO, KakKne U3 HUX NpeobpasyoTca B KOHEYHbIe, a
Kakune — B nepunoamyeckme gecsatnyHble gpoou.

1.5 17 3 12 9_11 17 30 10 21 16 10 20 84 465 999

379 12 16’ 18° 20° 21’ 28’ 32’ 48’ 50’ 72’ 75’ 99’ 200 555’ 1000



3 6 49 18 121
12’ 15’ 14’ 36’ 55
B KOHeYHble AecsaTudHble Apobu. Kak no-salwemy, npaBa M OHa?
O6ocCHywnTe OTBET.

5. Minaxa yTBepxagaeT, uto apobu MOXXHO 06paTUTb

6. Nccnepynte anroputM obpalleHns CMeLlaHHOro 4ucna B AeCATUY-
HYIO OpOOb:

1) 3anuwmTe cMelwaHHOe YMC/o B BUAE CYMMbI LIeNon U ApOOHOM
yacTtu. Pasgenute uncnmtenb opoOHOM YacTu Ha 3HaMeHaTe b.

lMpumep: 5% = 5+% =5+0,(3)

2) Cnoxute NoayyYeHHyo Npu AeneHnn gpobb C LenbiM YNC/IOM B
Lenou yactn cMellaHHoro yucna: 5 + 0,(3) = 5,(3).
Mony4yeHHOe YNC/IO ABIFETCS UCKOMBIM.
Mo aToMy anropntMy o6paTtuTe uyncna 1%; 3%; %; 21—; B nepuoan-
YECKYIO OEeCATUYUHYIO OpoOb. BbigcHMTE, K KakOMy BMOYy OECATUYHOWN
ApO6UN OHM OTHOCATCS.

7. Axmepq obpaTun % B LECATMYHYIO Apobb 1 nonyunn 4,416(6). BepeH

nm pesynetaTt Axmena?

8. 3anuwmnte HeCKonbko apoben co 3HameHaTenem 9; 99; 999; 9999 n
obpaTtnte Ux B gecAtuyHble apobu. Kakum cBoiicTBOM 06M1afatoT 3Tu
apobn? ObbscHUTE.

9. KanbkynsaTop: [MpUMeHnB Kanbkynsatop, obpatnte gpoou
21 19 7 11 92 37 15
ﬁ; Z8; ﬁ; ﬁ; @é %§ 59 B AECATUYHbIE Opo6u (MOXHO NCMOb30-
BaTb OHAANH-KANbKYNATOP: https://www.calculator.net/, https://okcalc.com/ru/).
O6paTtnte BHMMaHME Ha 3anncCb YMCa Ha SKpaHe KanbKynaTtopa. Boipa-
3UTe MHeHMe o nocnegHen undpe B otBete. Onpegenvrte n 3anuwuunte
nepuoa ymcna.

B Calcvatorret: Fres Onine Cale. X | o o = o X

« C (1 & cakulatorne 5w @

e Free Online Calculators
sin | cos | tan | @0ep O Rad [ 8 a +  Back %}

sin cos' tan? W . L 5 6 =

w2 2] | o | EREREE -

vio [3x | x| | iop |[[OEEREXP | 1 | @
-

SAEREIEAERERLT |

10. 3anuwute Kakylo-HMbyab NEPUOANYECKYIO OECATUYHYIO ApOOb, HaXo-
aawytoca mexgy ymcnamm 0,5 1 0,75. BbiCKaXkuTe MHEHME O KOMn4e-
cTBe Takux gpobei. CKOMbKO Nepuoanyeckmx OeCATUYHbIX Opoben
pacnonoXeHo Mexay MtobbiMu ABYMSA paLMOHasibHbIMU Ynciamm?

YKASAHUE:
3HameHaTenm apobeli
pasnaraite Ha npocTble
MHOXMTE/I TO/IbKO NOC/1e

TOr0, KaK Bbl TBEPA0
Bynere yBepeHbl B
HECOKPaTMOCTH 0B,

[poBepbTe cebs
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BHUMAHWE:
[lepuopuyeckue gec-
SITUYHBIE J]POOH
SIBJISTIOTCSI paljyo-
HaJIbHBIMU YHUCJIAMHU.

Ilouemy?

3anuck bed...x NOKasbl-
BAET MHOTO3HAYHOCTb YMCAa.
Hanpumep, abc -
TPEX3HAYHOB YKCII0.

B cmewaHHoit neproanyeckoit
JecaTvyHoit Apobu 0,12(3)

« 0 - uenas yacTb,
+ 123 - yicno nocne 3anaToi,

12 = yncno Mexay 3ansToi u
Nep1oAOM,

+ 3 - y1cno, CTOSLLEE B
nepuoze.

YNPAXHEHUA

(0/1Ha 3B837104Ka 03HAYaeT
OAHY Wdpy.

Konnuectso udp B nepuoae 1 «9»
B 3HAMEHaTe/Ne 0MHAKOBOE (0ANH).

Obpawenvne nepuoan4ecKon
AECATUYHOW Apobyu B 00bIKHOBEHHYH

JTobyilo nepuogmyeckyto Apobb MOXHO 0OpaTuTb B OObIKHO-
BEHHYO. [NpaBuna obpalleHnsa YNCTON Nepnoanvyeckon Oecatny-
HOM ApO6W N CMeLUlaHHOW MepuoauvyecKon AeCATUYHOn Opobu B
O6GbIKHOBEHHYIO OT/INYAIOTCS.

OBPALLEHWE YWCTOM NEPUOANYECKON AECATUYHON AIPOBM B OBbIKHOBEHHYHO

MNpn o6paLLeHnn YNCTON NEPUOANYECKON OECATUYHON OpOo6U B
OObIKHOBEHHYIO Llef1as YacTb OCTaéTCA HEM3MEHHOW, B APOGHON Ya-
CTW B 3HaAMeHaTesne CTaBUTCA CTONbKO OEeBATOK, CKO/TbKO Unbp B ne-
puoae, B UMCMTENE CTaBUTCS YMCIO0, BblpaxatoLlee nepmog apoou.

0,8=35 1,034)=1-34 a,(bed.. k)= bed--.k
" ~ 999 — 99...9

N N —  —
Konnuectso Ludp B nepuoge 1 «9» m wWwTyK
B 3HAMEHATE/NE 0JNHAKOBOE (TpH).

OBPALIEHVE CMELIAHHOW NMEPUOJMYECKON AECATUYHON APOBM
B O6bIKHOBEHHVIO:

Mpn obpalleHnn CMEeLlaHHOW NepuoaUuYecKor OeCATUYHON
Apo6u B OObIKHOBEHHYIO Lienas 4yacCTb OCTAaéTCA HEM3MEHHOW; B
3HaMeHaTesie 3anucbiBaeM CHadvana unopy «9» CTONbKO pas,
CKOMbKO umMdp B nepunoae, 3ateM unodpy «0» CTObKO pas, CKOIbKO
uMdp Mexay 3anaton U nepuogoMm; B UUCUTENE 3anucCbiBaem
pPa3HOCTb MeXay YMCNOM, CTOALWMM MOocCae 3ansaTon, U YUC/IOM,
CTOSALWMM Noc/1e 3anaTon go nepunoaa.

Konnyectso undp
MEPUOZE 1 Konec-
TB0 9 B 3HaMeHaTene
0/IMHaKoB0e (0AH).

KomuecTso undp mexay 0,12(3) = 123-12 111 37
3anATOM v NepUoAOM U Ko- ’VT - 900 900 300

JIYECTBO HYJIEN B 3HAMEHa- 1 $
I

Te/Ie 0/JMHaKoBoe (ABa).

1. B 3apaHHbIX paBeHCTBax BMECTO * BNMLNTE HeobxoguMmble undpbl:
a) 0,(8)=- b) 1,(T="g5 ) 10,45)=102

% ko 232
d)0,16)=45 € 87(6)=855 f)15.2(34)=**5%.

2. a) 3afaHHble YNCTble Nepnoanyeckme eCATUYHbIE Apobn
ob6patute B 06blkHOBEHHbIE: 0,(2); 1,(3); 3,(54); 21,(23);
0,(673); 7,(256); 16,(002); 0,(0001); 5,(01);

b) 3agaHHble cMellaHHble nepmoanyeckme ecatuydHble gpobu
ob6patute B 06bikHOBeHHBbIE: 0,1(3); 1,2(5); 7,0(4); 2,23(7);
10,1(45); 0,25(83); 16,5(02); 0,000(1).



3. 3anuwunTte yncna B Buae o6blKHOBEHHOM Aapobu: a) 2,(7) n 2,4(7);
b) 0,(54) n 0,3(54). PasHnuy B obpalleHnn obecyanTe.

4. [lononHute Tabnuuy:

(06bbIKHOBEHHas
Mepoanseckad Yucautenb  3HameHatens  Llenas yactb

[IECATMYHAA Apobb 11po6b

1) 0,(28)
6
2) el
3) 17 51
4) 6,2(46)
101

5) Ty
6) 35 45 1

5. O6bpatnute paHHble CMeEllaHHble nepuognyeckme [[ecaTuyHble
Opo6n B OObIKHOBEHHbIE MYTEM PAa3/10XEHUSA Ha pa3pagHble cna-
raemble Tak, KaK yka3aHo B obpasue:
a) 1,2(5); b) 0,23(4);

d) 1,5(4); e) 0,64(7);

c) 7,9(2);
f) 0,25(14).

6.HananTte ownbky B 3anmncsax. A Kak 3anncaTb BEPHO?

abc - a © ) Lm(nmm) = 1mnm -m
999 90

a) 8,(m) = 8%; b) 0,a(bc) =

7. 3annwute umcna 0,(a) n 7,b(a) B BMOe OObIKHOBEHHOW AOpobwn
(3mecb a n b — HekoTopble LUNdPLI).

8. lccnepyiTte BbINOAHMMOCTb paBeHcTB: 1,(9)=2; 3,(9)=4; -2,(99)=-3;
6,56(9)=6,57; 0,2(999)=0,3. B kakue uucna obpaTaTca umucna
7,(9999); 0,12(99); —3,8(999) Takum ke cnocobom? Ob6bACHUTE, NO-
yeMy B 3TUX NpuMepax nepuoanyeckas gecarmyHas gpobb obpa-
LLlaeTCsi B KOHEYHYIO AeCATUYHYO ApoOb UM B Lesioe YnCho.

9. Onpepenute nnowaab Guryp, N3obpaxx€HHbIX Ha pucyHke. MNpu-
MUTe MoWaAb KaXaon KNeTkun, pasHon S = 2,(6) cm? Mnowaap
duryp sanuumnte B Mm2,

YkasaHue: Npun BblUNCIEHNAX Nepuoanyeckme AecaTnyHble gpoodu
obpaTnTe B 06bIKHOBEHHbIE 1 BCMOMHUTE NPaBuio n3me-
peHus naoLwaan Guryp ¢ NoOMOLLbIO NasieTKu:

S = (4nMcI0 IeJsIbIX KBaJPaTOB + YMCJIO0 HelleJIbIX KBaapaToB : 2) S,

Buumanue: CywecTsyior i

JPyriie cnocobbl 0bpatLeHns

NEPUOANYECKIX JECATAYHDIX
/1pobeii B 06bIKHOBEHHbIE.

Obpaseu;
31(N=3+01+0,0(1)=

BHUMAHME:

[poBepbTe cebs

EE
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! 3anomuure: YucoByo ocb
HMHOT/Ia HAa3bIBAIOT
KOOPZMHATHOH OChIO.

i Havasno orcuera - Hayasno

! KOOpZAMHAT.
=7 0 7
i i i >
- I x

Teaniny, 7 eanHu
B/IEBO  BMPaBO

PUCYHOK 2

x

PUCYHOK 3

MNpsamasn, Ha KOTOPOM OTMEYEHO Havano oTcyéta (Touka 0),
YyKa3aHo MOIOXNUTENIbHOE HanpaBneHue U eOUHNYHbIN OTPE30K,
Ha3blBaeTCHA YNC/IOBOM OCbIO.

Bam 13BeCTHO, 4YTO cnpaBa OT Hy/19 Ha YNCIOBOM OCK pacno-
naratTCa MONOXUTE bHble, CneBa — OTpuuaTenbHble LUenble
yncna (pucyHok 1). Bbl ymeeTe onpepenatb MeCTOMNONOXEHNEe
OOGbIKHOBEHHbIX APO6EN Ha YNCTOBOM OCH.
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A Tenepb BbISCHWM, KakK pacrnosiaralTCa Ha YMC/I0BOM OCU
paumoHanbHble ymucna. Hanpumep, onpegenm MectornosnioxeHme
paunoHanbLHOro Yncna 1 Ha 4MC/IOBOM OCK. Tak Xe, Kak n ue-
Nble Yncna, NoMOXNTENbHbIE paLMOHaNbHbIe YNC/Ia Ha YNCTOBOW
OCK pacnonoXxeHbl CrpaBa OT Hy/nd, OoTpuuaTtesibHble — CneBa.
Torga uncno —i KakK oTpuuaTenbHOe paumoHasibHoe pacnoso-
>eHo cnesa ot 0.

—% B3aVMHO MPOTUBOMO/IOXHO YNCNY %. NpotnBONONOX-
Hble 4MCna pPacrnosioXEHbl Ha YMCNOBOM OCKM Ha OOVMHAKOBOM
paccTosHMM OT Hadana oTc4yéta (Touka O) (Hanpumep, 7 1 —7
pPacnonoXeHbl HA YMCNOBOW OCKM COOTBETCTBEHHO crnpaBa o1 O u
cneBa o1 O Ha pacCTOAHMM CeMb eanHuL). TOYHO Tak e paumo-
Ha/NbHble Yucna i n —i PacnosioXXeHbl COOTBETCTBEHHO cnpan
n cnesa or O Ha OQMHAKOBOM PAaCCTOSHUW. l/llssecmo, 4To
pacnonoxeHo mexay dncnamu O u 1, Torga —, Pacnonoxeo
mexay ymcnamm —1 1 O (pucyHok 3).

TakuM 06pa3oMm, Kaxxaomy paumoHanibHOMY YMcy r e Q Ha unc-
JIOBOM OCY COOTBETCTBYET eANHCTBEHHas Touka A. Ecnmn ymcno r no-
NOXUTENBHO, TO 3Ta TOYKa A Ha YMC/I0BOI OCK PacmosioXKeHa CrpaBa
OT TOUKM OTCUETa O, eC/IM XKe UMCIOo r OTPULLATENbHO, TO TOUKa A pac-
nonoykeHa cnesa oT Toukn 0, Ha paccTosaHUn Ih. QA = |r|

3
[MPUMEP: OtmeTtbTe Toukm A(-3,6), B(_ZZ)’ C(0,5), D(-4,(3)) Ha
UMCIOBOWN OCW.
PEWEHWUE: KoopauHaTbl 3afaHHbIX Toudek ABMATCH APOGHbLIMM
ymcnamum, o6bIKHOBEHHOM N NEPUOSMNYECKON OECATUYHON APOOLIO.
Pacrnonoyxum st ymMcna Ha YNCNOBOI OCWU.
¢ yncno —3,6 oTpMuaTeNIbHO U PACMOIOXEHO MeXAy LesbiMu
yncnamm —4 n 3.
¢ yucno _2Z = -2,715 oTpuuaTeIbHO 1 PACMO/IOXEHO MeXay
uenbiMm yncnammn =3 n —2.



¢ yncno 0,5 NONOXUTENBHO M PACMONIOXEHO MeXay LebIMU Ync-
namm O n 1.

¢ epunognyeckas pecartmyHas gpobb —4,(3) aBndercsa oTpuua- } } }
TeMbHbIM PauNOHAbHbIM YNC/IOM U HaXOAUTCA MeXAy LenbiMu 43)
yncnamm -5 n —4, TaKk Kak NpPOTUBOMONOXHOE eMy 4uncno 4,3) ’
PacnoioXkeHO Mexay uenbiMn Yncnamm 4 n 5 (pucyHok 4).

x

PUCYHOK 4
3afaHHble YnCia MOXHO PAcno/iOXNTb Ha YMC/TOBON OCK Creayto-

LW1M o6pa3om (pncyHok 5).

43 -36 -2,75 0,5 4,3

PUCYHOK 5

YMPAXHEHUA

1. a) BbickaXkuTe MHeHVe O KOoOpaMHaTax ToUek, Nexallmx Ha Ync-
NOBOW OCU NeBee Hayana oTCHETa, MpaBee Havarna oTcyYéTa u
coBMafatoLmMx C HaYanoM oTcuUéTa.

b) Yto Bbl MOXeTe Cka3aTb 0O KOOpAMHATaX TOHEK, PACMOI0XEH-
HbIX Ha OOMHAKOBOM PaCCTOSAHMM OT Hayasia oTCYETa?

c) CyLLeCTBYIOT /I TOYKM Ha YMCMIOBOM OCK C HAMOONbLLEN U
HanMeHblLUEeNn KoopanHaTon?

2. BbISICHUTE UCTUHHOCTb U/TU JTOXXHOCTb C/eayoLlmx YTBEepPXAEHWNA:
a) umcno —3,2 pacnoioXkeHo Mexay LenbiMu yncnamm -3 n —2;
b) uncno 9,0 (67) pacnonoxeHo mexagy Yncnamm 9 n 9/1;
c) uncno 8, (9) pacnonoxeHo Mexay umcnamm 8 n 9;

d) uumcno 11, 3(6) pacnonoXeHo Ha YNCIOBOWM OCU NpPaBee Ha-
yasia OTCUYETa Ha PaACCTOSAHUMU 11%.

3. OTMeTbTe Ha YMC/IOBOW OCU TOYUKMH, cooTBeTCTBYytOWME Yncnam:

-3 L2 —08 0,6 125 40 T80 27

4. Onpegenunte NpuUGAN3NTENbHO KOOPANHATLI TOYEK, OTMEYEHHbIX
Ha YNCTIOBON OCU:
N M K AO C B
f——f——o———f—

—6 -2 0 1 3

3anuwmnte KoopauHaTtbl Touek C 1 K ¢ nomoulbtio nepunogunye-
CKNX OECATUYHbBIX apobe.

5. Onpegenvte paccTosiHMe OT Havasna OTCUYETa A0 Ceaytowmx
Touek Ha uncnosoi ocu: A(5,8); B(-2,78); C(0,(56)); D(-3,67(4)).




3a/1aHHbIE TOUKM PAcrosioXeHbl Hd
Y/C/I0BOM OCY MO O/HY M TY XE
CTOPOHY OT HaYa/1a OTCYETA TOYKM 0.

Hanpumep, Ha pucyHke 6 Touku A
B pacnonoxeHb! c/1esa uim cnpasa
o T04KN O:

B A O
! ? 1,82}
¢ 4 =
7,06 ~1,82 0 x
—y
7,06
PUCYHOK 7

3a/1aHHbIE TOYKM PACNON0XEHbI Ha
YCI0BO/ OCY M0 PAsHbIE CTOPOHbI OT
Hayana otcyeta 104k 0.

Hanpumep, Touki M u N HaxoasTes ot

704k1 0 N0 pasHble CTOPOHbI (pUCYHOK 8):

(Y ’ ) x
2,37 0 8,21

PUCYHOK 9

OMPEAENEHME PACCTOSAHUA MEXZY ZBYMSA TOUKAMM HA Y4C/I0BOA OCH

Hangém pacctosHne mexagy npousBO/IbHbIMW ABYMSA OT-
MeYeHHbIMM TOYKaMW Ha 4mncnoBon ocu. [Npn aToM paccmo-
TpUM 2 cnyvas:

Ky
Ky

PUCYHOK 6

MNccneposaHme 1: ycTb TpebyeTrcs HanTuM paccTosiHue
Mexpay Toukamu A(-1,82) n (-7,06). Kak Bngum, Toukn A n B
pacnosioXeHbl C/ieBa OT Haydasna OTCYETa (PUCYHOK 7). W3-
BECTHO, 4YTO pacctosHuve oT Toukm O Ao Toukm A paBHO
OA=|-1,82|=1,82 eamHuu. PaccTtoaHne oT Toukn O OO TOUKM
B paBHo OB=|-7,06|=7,06 eanHuu,.

Torgpa AB=OB-0A="7,06-1,82=-1,82—(-7,06)=5,24 eguHnLl.

Sy
Ky

PUCYHOK 8

NccneposaHne 2: lNyctb Tpebyercs HamTu paccTtosiHue
mMexay Toukamn M(-2,3) n N(8,21). Toukn M n N Haxopatca
Ha 4YMCNOBOM OCKM MO pa3Hble CTOPOHbI OT Hadana OTCYETa
(pncyHok 9). PacctosHme ot Toukm O go TOo4ukM M paBHO
OM =|-2,3|=2,3 eamHuu, pacctosHue oT Toukm O 0o Toukn N
paBHo ON=|8,21|=8,21 eanHuu,.

Torpa MN=OM+ON=2,3+8,21=8,21-(-2,3)=10,51 eamHuL.

Ob6a nccnegoBaHUs MOKa3bIiBAKOT, YTO MPU BbIYNUCIEHUN
pacCTosHUA Mexay OBYMSA ToUKaMu criegyeT OT KOOpAnHaThl
rMpaBon TOUKN BblYECTb KOOPAMHATY JIEBOV TOUKMU.

TaknM 06pa3om, MOXHO NMPUBECTU CriegytoLLee NpaBuo:

PacctosHne AB mexay asymsa Todykamu A(x) n B(y) Ha
YMCNIOBON OCU PaBHO MOAY/IO PAa3HOCTU KOOPAMHAT 3TUX
Touyek: AB =|x-y|



YNPAXHEHUA

1. Hangute paccrosHme mexay 3a4aHHbIMU TOUKaMU:
a) A(3,46) n B(7,89);

b) M(-2,45) n N(-9,2);
c) C(-2,(4)) n D(0,(7)); d) F(-7,8(4)) n D(-1,(45));
3 7). 6 3
e) K _ﬁ] n F[EJ f) E[37] n H —25}.

2. a) Hangwute paccrtosHme mexay Toukamun A n B Ha pucyHke 10.

b) Onpegnenute 6o0nee pauMoHasnbHbIA CNOCO6 HaXOXAeHUd
paccTosHUS MeXxay ABYMSI TOYKaMU Ha YMC/I0BOW OCK, KOOP-

AONHATbl KOTOPbIX ABMAKOTCA MPOTUBOMOJ/TOXHbIMU YAC/TAMMW.

12
PUCYHOK 10
c) OtmeTbTe Touky C Mexay Toukamm A 1 B ¢ uenon koopaunHa- :
TOM 1 Hangute anuHy otpeskos AC n BC.

D 7,89
3. Kakne gencraus Hago BbINOIHUTb, YTOObLI ONpeaennTb KOoOpau-
HaTy Toukn K Ha pucyHke 11? Haigute a1y KoopauHary.

®
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PUCYHOK 11
4. a) Hangute koopanHaty Toukn N, ecnn MN = 3,54 n M(-2,9);
b) Hargnte koopamHaty Toukn M, ecnu MN = 6,(8) n N(4,35) .

5. a) Hangute KoopanHaTbl TOYEK Ha YMC/I0BOW OCU, PACMOOXEH-

HbIX Ha paccToaHumn 11 eanHUL OT TOUKM C KoopauHaton 5, n
HanguTe CyMMy 3TUX KOOpPAMHAT.

b) Hangnte uenble koopanHaTthl TOYEK Ha YMCTOBOW OCU, pacno-

NOXEHHbIX OT TOUKM C KOOPANHATOM —3 Ha PacCTOSAHUM MeHee
yem 8 eanHul,

c) Hangunte koopanHaTbl Kakux-HUOyAb TPEX TOUEK Ha YNC/TOBOM

OCM, PACroioXeHHbIX OT TOYKK C KoopauHaton —25 Ha pac-
cTosaHnm 6onee yem 100 egmnHuLL.

6. Bbluncnnte AB + AC-BC + DK-DC,
ecm A(-3), B(-2,5), C(13), D(0), K(-100).

[poBepbTe cebs
7. Ha uucnoBoii ocm otmedeHbl 30 TO4Yek, nepBas M3 KOTOPbIX

A(-b), nocnegHaa — B(x). PacctosiHne mexay coceaHMMM Tou-
kKamu 4 cM. Harngute pacctosgHne Mexay KpanHuMm ToHKamu.




CpaBHeHue paLMoHaNIbHbLIX YMCen

Bbl 3HaKOMbI C MpaBuiaMn CpaBHEHUS HaTypasbHbIX, Lie-
AbIX N OAPO6GHbIX Yncesn. 3HaeTe, YTO M3 OBYX 4Mcen C pas-
HbIMM 3HaKaMM YNCMO CO 3HAKOM «M/toC» 60o/blUe YyMncia co
3HAKOM «MWHYC» N Hyna (modemy?). [Npun cpaBHEHUN oTpuLa-
TeNbHbIX YNCEN YMCNO, MMetoLLee 60/bLUNI MOAY/b, MEHbLUE
yncna, UMeoLWero MeHbLUWA Moaynb (Harpumep: —12,6 <-9,3).
CpaBHEHME pauMoHabHbIX YMCeNn MPOMCXoauUT NOoJO6GHbIM
Xe o6pasom.

Paccmotpum 3 cnydaa pacnonoXeHust paunoHasibHbIX
4YMCEeN Ha YNC/TOBOWN OCK:

L L L g L L

I I I L I I I Z I I I Z

0 a b * a b 0o * a 0 b *

paLlnoHaIbHblE YnCna a U b paLnoHasbHbIe Yncna a u b PaLnOHaJIbHbIE YMCIA a U b pacno-

PacnosioXeHbl Ha 4nC0BOI OCKH PacnooXeHbl Ha YnCI0BOI OCH JIOXEHb! Ha YUC0BOIA OCH N0 pasHble
[1paBee Havyana 0TCYETA 0 IeBEE Hayana oTcyeTa 0 CTOPOHbI OT Havana oTcyéra 0

- 3anmoMHuTe: Ha YUCI0BOM OCH YK CJI0, PACIoIoXKEHHOe TIpaBee, BCerza 60JblIle.

-2,343434 ...

Y

-2,340000...

[pv cpaBHEHU Y1cen —2,(34) U
—2,34 41C/0 C DOMBLIMM MOZYNEM
MPUHVMABTCS MEHbLLM JPYToro
yena:

12,(34)] > |2,34].
Torga—2,(34) < -2,34.

YNPAXHEHUA

[NPUMEP: CpaBHute paumoHasnbHble yncna 2,(34) n 2,34.

PEWEHWE: OaHHble uncna oaMHaKOBOrO 3HakKa, Mo3ToOMy Mpu
WX CPaBHEHMN, HAUMHAsA C HaMbobllero paspsana, Conocras-
ngem undpsbl, CTOALWME HA OOMHAKOBbLIX pa3pagax.

2,(34) — 310 nNepuogmyeckas gecsatuyHas apobb. 3anu-
LeM eé B pacKkpbiToM Buae: 2,(34) = 2,343434....

2,34 — KOHeYHasa gecatmyHaa apobb. K €é KOHLY MOXHO
npunmucaTb 6€CKOHEYHOE KONYeCTBO Hynen: 2,34 = 2,34000...

Kak Bngum, B 060Mx Yncnax B paspsaax LenblX, AeCaTbiX
N COTbIX CTOSAT OAMHAaKOBbIE UMdpbl. HO B pa3psae ThiICAYHbIX
B yucne 2,(34) ctout 3, a B uncne 2,34 cront 0. M Tak Kak
3>0, To 1 2,(34)>2,34.

OTBET: 2,(34) > 2,34.

1. CpaBHUTE paLMoHasbHble Yncna:

a) 5,(8) n -12,(9); b) 3,(5) u 3,55;
c) =2,(67) n -2,676; d) 11 v 10,(99);
e) 21,56(5) 1 21,5657; f) —0,78(3) 1 —0,(78).



2. CpaBHVITe 4yuncria n BCTaBbTe 3HAKN <, > N = B NyCTble KBaApaTbl:

—52 —4—-5 —7— 14
a) —2[]2. b) = ]=2. c) [ ]=—=.
7 |:|3’ 5 U 7’ 8 ——16’
d =8=". e) 211, f) =55 .
5 4 3 4 11— -11’
-2 _
g) o 4= h) ?5 —0,5.

3. Mexnay KakuMun AByMsi Noc/ieaoBaTeibHbIMU LEeNbIMU YmnC-
NaMu pacrosioXeHbl 3a4aHHble paLMoHasbHble yMcna?
11 66

; ——; 31,(9); —5811(9).
5’ 13 ©) ©)

Kakune umncna 6113Ku K JaHHbIM YMc/1aM Ha He 6onee 4yeMm
0,5 eguHny?

2,(87); —0,2(3); %;

4. CpaBHUTE uMCna, yKazaB NpubAM3UTEIBHO MX PacrnoioxXe-
HMe Ha YMCNOBOWN OCWU.

a)1,2u1,2); b) -3,55 n-3,(5);
) —zﬁm—2§; d)ﬂmi
99 90 45 3

7
5. Pacnonoxute npubmM3nTenbHO TOYKM A(%j B(-1(23)),
C(-4,0(9)), D(-3,5), E(3(5)), K[—%j Ha YMCIIOBOV OCH 1
onpefenuTe KpamHIo MpaByto M KPaHIO NEeBYID TOYKMU.

OnpepenuTe paccTosHMe Mexay STUMU KPanHUMKN TOYKaMMU.

6. a) 3anMwuTe 3agaHHble Yncna No BO3pacTaHmio:

7. Ha pucyHke 12 oTmeveHbl uncna m n n. OTBeTbTe Ha cne-
ayoLmne Bonpochl:

a) Yto Bbl MOXETE CKaszaTb O 3HaKax uncen m nn?

[Oe pacnonoXeHbl Ha 3TOM XXe YMC/I0BOM OCU Yncna —m, —n,
1 1
2m, 3n, —m, 17n?

b) Kakoe 13 uncen 3n nnm %n 6onbLue?

c) Moaynb kakoro us uncen n uam 0,5 m MeHbLue?

[Ipobu 041MHaKOBOTO 3HaKa MOXHO
CPaBHWTb, NPUBEAS K 00LLEMY
3HaMEHaTEN0.

Kakum ewg apyrum
Cnocobom MoxeTe
CPaBHUTb yncna?

[py pacnonoxeHu1 no Bo3-
PaCTaHWIo Kax/0e cheayio-
166 Y1cno bosible npeabl-
Jyuiero. A KaK no yobiBaHuio?

: —t—>
n 0 m <X
PUCYHOK 12




8. Ha uncnoBor ocn nsobpaxeHbl TOUKM C KOOpAMHATaMn a u b
(pncyHoK 13 a, b, c).

A O B A B O B A O

> R >

a 0 b X a b 0 x b «a 0 x
PUCYHOK 13a PUCYHOK 13b PUCYHOK 13c

a) YKaXxute Ha YMCIoBOM OCU NPUGIN3UTENBHO MECTOMO/IOXEHMUE TO-
yek C KoopanHaTtamu b+a,a-bub-a

b) BbisicHuTe, Kakoe uncio 60nbLUeE:
a+b,a-buinb-a?

c) Mogynb Kakoro us uncen a + b, a — b n b — a HaumeHbLLNIA?

9. a) Ecnm moaynb ogHoro uncna 6osblue Moaynsa BTOPOro 4mcna, 1o
MOXHO /11 YTBEPXAaTb, YTO NepBOe YNCNO 60/blUe BTOPOro?

b) Ecnn moaynb 0gHOro M3 AByX OTpMUATENbHbIX Yncen 6onbLle Mo-
OyNa Apyroro, To 4TO MOXHO CkasaTb 06 MX B3aUMHOM pacrosno-
XeHnun?

10. O60CHyITe OTBETbl Ha BOMPOCHI MpUMepamMu:

a) MoxeTt nn cymma gByx unces 6biTb 60M1bLUE OOHOIO U3 HUX U
MeHbLle Apyroro?

b) MoxeT nn cymma aByx uncen ObiTb MEHbLLE KaXXA0ro U3 HUX?

c) MoxeT N1 cymMmma AByx umcen 6biTb 60/blle Kaxaoro n3s Hmux?

d) Moxet nmn npoussBeaeHue AByx Umncen ObiTb 60MbLUE KaXXA0ro N3 HUX?
e) MoxeT nn cymma AByx Ymcen ObiTb paBHON UX NPON3BEAEHMIO?

f) MoxeT nn cymma aByx umcesn ObiTb 60/bLUE UX NPOM3BEAEHUS?

YKASAHUE: Mccae- 11. UccnepoBanue: 1) Yncna p v k oTpulaTenbHbI.
Iy¥iTe, PaCIIOJIOZKB

. OO6bACHUTE YyTBEPXKAEHUA:
Ha YMCJIOBOM OCH.

a) |pl > Ik|; b) p > k; p<k

2) Yucna m n n otpuuaTenbHbl. CpaBHUTE MOy 3TUX Ymcen (pac-
v CMOTpUTE BCE C/iyyan).
3) Yucna a n b nmetoT pasHble 3Haku. CpaBHUTE MOAYMN STUX YMCEN
(paccmoTpuTe BCe crydam).
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HepaBseHcTBa ¢ MoayneM

KoopguHaTa no6oi TOYKM Ha YMC/TIOBOWM OCW, pacnosio-
XXEHHOWN MeXAay ABYMSA TOUKaMu, 60/bLUe KOOPAMHATLI NEBOM
TOYKM, HO MEHbLLE KOOPAMHATbI MPAaBOMN TOUKM.

Harprmep, NycTb KOOPAMHATA MPON3BOSIBHO B3ATON TOUKM
A 6ynert x (pucyHok 14). o puUCyHKY BUOHO, YTO <5 1 x>-3
(nnn xe -3<x). O6beamHMB 3TN OBa HEPABEHCTBA, MOXHO
3anucartb: -3 <x<5.

_1(\3/1 A N > 3aloMHHUTE:
-3 x B x : [1p1 NPUMEHEHNI CTPOTOr0 Hepa-
PUCYHOK 14 BEHCTBA (< WK >) KOOPANHATA KOH-
5 LIeBO TOUYKM HE BKJ1I0YAETCS BO
: MHOXECTBO PElLEHMIA 3TOTD Hepa-
Hepa BEHCTBA BMOQ a<x< b, as<r< b, a<xr<b unu BEHCTBA, Ha Y1C/I0BOI OCH Koopan-
a <x < b Ha3bIBalOTCA ABOMHbIMM (30€Cb a 1 b aHHble pauno- HaTa 370/ TOYKM OTMEYAETCA My-
HasibHble Yncna). CTbIM KPYXKOM. [1p1 npuMeHeHM
OO6bIYHO B ABOWHbIX HEPABEHCTBAX MPUMEHSIOT 3HaKM < IO L el (<wm =)
WAW <, HO UX MOXHO 3ammcaTb U C MOMOLLbIO 3HAKOB > WU >! (LRI UG G0
Do, BeEs 0, b oes e Wi bess 6 YaeTCA BO MHOXECTBO D?LUBHVII/I He-
PABEHCTBA, HA YNC/IOBOA OCK KOOP-
JIMHaTa 370/ TOYKM OTMEYAETCS

MHO>XeCTBO peLleHni JBONHOrO HEPaBEHCTBA (3HAYEHUS x) . 3aKPALBHHbIM KDYXKOM.
n300paxatoT Tak, Kak Ha pucyHke 15: P

x x
—O O—>» —@ O—>
a a<x<b b a asx<b b
x & =N = < >
—O *—> L o Vd A
a a<xsb b a asxs<b b . Touka BKMOYaeTes  Touka He B/I0YaET-
PUCYHOK 15 . BITUTIDOMEXYTKA G B 3TH DOMEXYTKH

[TPUMEP: Yncna x, asngolmecs peeHaMmmn ABOMHOro Hepa-
BeHCcTBa —1<x<8,2 6onblle nan paBHbl —1, HO MeHblle 8,2.
Ha uncnoBoli ocun 3TMM & COOTBETCTBYIOT TOUYKM C KOOPAMHA-
Tamu o1 —1 (-1 BKIoUnTENBLHO) A0 8,2 (PUCYHOK 16).

PUCYHOK 16 -1 8,2 ¥

K




3AMUCb IBOMHOIO HEPABEHCTBA G MOMOLLbHO HEPABEHCTBA C MOJYJTEM

PelweHnem gBONHOrO HepaBeHCTBa —T<x <7 aBngercsa nobdoe pa-
LMoHanbHoe 4yncno x 6onbliee —7 u MeHbLuee 7.

HepaBeHCTBa Cc mogynemMm MeHbLUM KaKOFO-HMﬁyﬂb Yyucna

b) HepaBseHctBo |x| < 7 paBHOCUIBLHO ABOWA-
HOMY HEepaBeHCTBY —7 < & < T, 3HAYUT, MHOXe-
CTBO €ro pelleHWin — 3TO KOOPAMHATbI TOYeK
YMC/IOBOW OCK, TMPUHAAMIEXKALMX OTPE3KY
[=7; 7] (pncyHoOK 17b).

a) HepaBeHctBO —T<x<7 MOXHO 3anucatb C
MOMOLLbIO 3Haka moayns: |x| < 7. Oenctsu-
TefIbHO, BCE paLMOHaibHble YnC/ia, MOdy/b KO-
TOpPbIX MeHblle 7, MpuHagnexat WHTepBasny
(=7; 7) (pucyHok 17q).

—0
PUCYHOK 170 -7 0

e e e
PUCYHOK 17p -7 0 7 X

[ )
C

=g
Y

: PaBHOCH/ILHOCTB O3Ha- :
| JaeT OJMUHAKOBOCTb '
! MHOXECTB peleHHH.

HepaBeHCTBO |x| < @ paBHOCK/IbHO HEpaBEHCTBY —a < T < @,
HEepPaBEeHCTBO |x| < a paBHOCU/IbHO HEPABEHCTBY —a@ < T < .

HepaBeHcTBa ¢ Mmogy/nieM 60/IbLUMM KaKoOro-HMGyab 4uncna

a) pelleHMeM HepaBeHCTBa |x| > 4 asnsetca b) pelweHnem HepaBeHcTBa |x| > 4 aBndetca

PUCYHOK 18,0 4

4YMCNO Y, PacCTOsiHWE OT KOTOPOro A0 Ha-
yana otcyeta («0») 6onbwe 4 eanHuy (TO
eCTb pelweHne 6onblie 4 n MeHblie —4).
ToukKn, KoopamHaTaMu KOTOPbLIX ABASAKOTCS
3TW YMC/Ia, Ha YMC/TOBOWM OCK PACMOOXEHDI
neesee «—4» n npaBee «4» (pucyHok 18 a):
x<-4unmx>4

S C
8y

4YNCNO Yy, PACCTOSIHME OT KOTOPOro A0 Ha-
yana otcyeta («O») He MeHble 4 eguHuL
(TO ecTb paccTosiHMe UNK paBHO 4, UMK Xe
6onbwe 4). B atom cnydae yicna -4 n 4
BXOOAT BO MHOXECTBO pPeLUeHU HepaBeH-
cTBa (pUCyHOK 18 b): x< -4 nnnx > 4

>

4 0 4 x  PUCYHOK 18,5

HepaBeHCTBO |x| > a paBHOCW/IbHO COBOKYMHOCTM HEPABEHCTB < —a
W T >a, HEepPaBeHCTBO |x|=>a paBHOCW/IbHO COBOKYMHOCTM Hepa-
BEHCTB T<-aux:>a.

1. I'IphoMTe OaHHble OBOWHbIE HepaBeHCTBa 1 3anmnTe C NoOMoLbio
OBYX OTAE/TbHbIX HEPABEHCTB!

a)-0,8 < x < 3,4; b) 6,8 <y < 11; c)-100<a<112;

d)%<bs3%; e)2%2m>0; f)—4,(5)>n2—8%.



2.3anuwmnTe AaHHble BbIPaXXEHUS C MOMOLLbIO ABOMHbIX HEPABEHCTB:
a) uncno a 6onblue 8, HO MeHbLe 12 3;
b) uncno y 6onblie -3, (4), HO MeHbLUE UK paBHO 0;
C) 4ncno 5,6 6onblue UM paBHO x U YNCNo x 6onblue uam pasHo 0,75;
d) uncno m pacnonoxeHo mexay uncnamm —11,9 (3) n 4,5;
€) UMCNOo p HEe MeHblle —2 1 He 6onbLue 2;

f) HanbonbWNM LenbiM 3HavYeHneMm uncna k asnsetcsa 100 1 HaMMeHbLWNM
Lie/1bIM 3Ha4YeHneM aBnsaeTcs yncio —25.

3. 3apgaHHble ABa HEpaBEHCTBa 3anucaTb B BUAE ABONHOIO HEpaBEHCTBa:
a)xr=0unx<4,2; b)y>-5ny<178(56); c)a<0maz—%.

4. Boinuwnte uenble pelleHns 3adaHHblX ABOMHbIX HEpPaBEHCTB W Haso-
BUTE UX KOSTMYECTBO:

a)0,3<x<1T3; b) -11,6 <y < 11,6;
c) -45,1 < z < —40,5; d)14—7s ks%.

5. Boinnwnte HaTypa/ibHble peleHnA 3adaHHbIX ABOWHbIX HepaBeHCTB U
Ha30BUTE NX KOMMYeCTBO:!

a)-12,(2) <a < 5; b) 7,5(7) < b < 10,1,
c)-59<c<0; d)4%sds%.

6. Hangnte Hanbonbllee N HaMMeHbLUEee Lienoe peLlleHne oBOMHOIro Hepa-
BEHCTBa:

a)9,1<m<12; b) -5,(3) < n <-1,(9),
. 3 35
c)-129<k <0; d)—3€s pPs 1o

7.3 uuncen —4; -16; -0,2; 0; 1,2; 3,45; 7,6(12) BbiGepute Te, KOTOpbIE
BXOOST BO MHOXECTBO peLleHnii HepaBeHCTBa:
a) -8 <x <-0,4; b) -5 <y <0; c) |m| < -3;
d) [b] = -2; e)lx+1|<T,; f)ly-"7]<9.

8. Cnepyowne BbIpaXXeHUs 3anuinMTe B BUMAE HEPABEHCTB M NpuBeauTte
Kakoe-HMbyab peLlleHune:

a) cymMma yucen a n -3 MenbLlue —0,5;

b) Mogynb Yncna x He npeBbiwaeT Yncna 4,5(7);

C) MOAayNb pasHoCTM yncen b n 11,(2) He MmeHbLUe 3;

d) pasHocTb uncen m u 1,(23) meHbLUe pa3HOCTK Yncen 7,4 n 9,(4).

9. MNpoyTtute HWXeyKa3aHHble HepaBeHCTBA M BbINMUWNTE HECKOJ/IbKO pa-
LMOHAsbHbIX pPeLUeHn:

a)-1<m<2; b)0<n<11,2; c) ly| = -3; d) |x| < -24;

e) b < 0; f) [p| < 05 g) |x - 4| < 5; h) |9 — x| = 1.
10. 3anuwnTe HECKONIbKO PaUMOHAsIbHbIX YMCeN, YAOBNETBOPSAOLMX 3a-

[AaHHbIM HepaBEeHCTBaM:

a) |x +2,1]| < 3,5; b) |x -2,1| > 6; c)|12 —x| = 0;

d) ly| + 3<175; e) 2,3 +|m| < 3,(7); f) |x| + 3|x| = 21.




11. a) LnpnHa AB npsamoyronbHika ABCD meHbLue cTopoHbl AD (prcyHokK 19).
3anuwmnTte HepPaBEeHCTBO A/ OnpeaeneHna WwupuHbl. Hangmte HaTty-
pasbHble 4YucCna, SBAAIOWMECA BO3MOXHbIMU 3HAUYEHUSMU OJIUHDI
CTOpOHbI AB.

b) MepumeTp TpeyronbHMka ABCD meHble 36 mam. KakoBbl BO3MOX-
Hble Hanbonbllee N HanMeHblUee HaTypasibHble 3HaYEHUS LUMPUHDI
NPAMOYroNbHMKa?

c) Mepumetp TpeyronbHuka 6onblue 34 cu, HO MeHbLue 37 cau. CTOPOHbI
AB 1 BC cooTtBeTCTBEHHO paBHbl 14 cu 1 12 cu. Mexay Kakumu aBy-
MS LeNbiMU YnCiaMn PacrosiOXXEHO 3HaYeHue O/IMHbl CTOPOHbI AC

(pncyHok 20)?
B 13 v C =
© & (<
! e
PUCYHOK 19 A D A Cc PUCYHOK 20

12. 1) Hanuwute HepaBeHCTBO, LeNbIMU PELLEHUSMU KOTOPOro SBAAETCHA
HUKeyKa3aHHOe MHOXECTBO:

a)x ={2; 3; 4; ...}; b)y=1{.,;-5; -4; -3};
c)x=1{12;-11;-10; -9}.

2) Hanuwunte HepaBeHCTBO C HEM3BECTHOMW, HAXOAALWENCA No4 3HaKOM MO-
OyNns, LenbIM1 peLleHns MmN KOTOPOro ABNAETCA Cneayolee MHOXECTBO:

a) x =1{-3;-2; -1; 0; 1; 2; 3}; b)y =1{-1; 0; 1}; x=02.

13. Hanuwmte Hanbo bllee N HaMMeHbLLUee Lieoe peLlleHne HepaBeHCTBa:
a) x| < 4; b) |m| < 4,(6); o) || < %; d)-3<x<9;

€) KaK no-BalleMy, CyLLeCTBYIOT /i1 Hanborbluee U HavMeHbLee Lenble
pelleHns HepaBeHCcTB |x| < -2, |x| < 0, |x| < 0?

14. 3anuLmnTe HECKONbKO YnCen, YOOBNETBOPSIOLLMX HepaBeHcTBaM 11 —m > 0
M [11-m|=0. 3anMwwnTte 4Mcno, yaoBMETBOPSAOLIEEe BTOPOMY U He
yOooBreTBopsioLLee NepBoOMy HEPaABEHCTBY.

MposepsTe ce6s 15. BbiCckaxnte MHeHne 0 HepaBeHCTBe
a)|x|>anpna<0; b)|x|>anpuas>0; c) |x| <anpua<0;
d) x| <anpna>0; e)|x|<anpunacxo; f) x| <anpna=D0.

16. 3anmwmnTe Takoe HeEPABEHCTBO C HEM3BECTHOM Mo Mogy/1eM, YTOObI OHO

a) UMeno O4HO peLUeHME; b) He nmeno peleHni;
C) Menno 6ECKOHEYHO MHOIO pPEeLUEHMUN.



7 JeicTBuA HaA, pallMOHaﬂbeIMM
YUC/1aMU U CBOUCTBA

PaunoHanbHble Ync/ia MOXHO CKMaablBaTb, BblYMTATb, YMHOXATb U Ae-
NnTb. Pe3ynbTtaTt aTnx OeicTBuiA Toxke OyAeT paLnoHaibHbIM YMC/IOM.

CJIOXXEHUE: CnoskeHne paumoHanibHbIX YNCEN BbIMOMHAETCS TaK Xe, Kak
B LeNbIX ¥ APO6GHbIX Yncriax. BeINoHUM CioxeHve cneayowmx paumo-

Ha/TbHbIX YnCen:
3 .3 .1 9 b)

ﬂ)7,6+2,(3)=7£+2—:7—+2_:7_+2_:9E
10 9 5 3 15 15 15

@ 12— —1 :—12ﬁ+ —1—7 :—12ﬂ
68 68 68

aneMeCTMTBﬂbHUE or nepecrtaHOBKU MeCT C/laraemMbiX CyMmMa He
CBOVICTBO CIOXEHMS: MeHsieTca:a+b=b+a

[TPUMEP 1: MpoBepbTe BbINOHMMOCTD NEPEMECTUTENIBHOIO CBOMCTBA C/TIOXKEHUS

-8,-2_-24 -2 -2 -2 -8_-2 -24_-26
17 51 51 51 51’ 51 17 51 51 51

YT106bI K CyMMeE ABYX 4Yucen npmbaButb
CoyeTatenbHoe TPEeTbe YMCNO, MOXKHO K MepPBOMY YUCY MpwU-
CBOJICTBO C/I0XEHMS: 6aBUTb CyMMYy BTOPOIroO U TPETbEro Yncersn:
at+b+c=(a+b)+c=a+(b+c)

[TPUMEP 2: Bbluncnum cymmy (1,23 + 24,5) + 5,27, NpMMEHUB coYeTa-
TeNbHOE CBOMCTBO crioxeHus. Kak Buamm, yoobHee K nepBomy criarae-
MOMYy NpuGaBUTb TPETbE, a 3aTeM BTopoe. MNpuMeHnM nepemMecTuTe/lb-
HOe M coyeTaTe/lbHOEe CBOWCTBA, MOMYyUNM:

(1,23 +24,5) +5,27= (1,23 +5,27) + 24,5=6,5 + 24,5 = 31

BbIYUTAHUE: CnoxeHune yncen ¢ pasHbiMU 3HaKaMM BbINMOHSAETCS
KaK BblYMTaHWE 3TUX YMCEST.

3 3 4
Q’ 2,6+(-5,8)=—(5,8-2,6)=-3,2; a’ 9+ —=|=5-==4--—-=4—-.
( )= ) ( 7) 7 77 7

Bbl 3HaeTe, UTo, YTOGbI HANTK PA3HOCTb ABYX YMNCES, MOXHO K YMEHb-
LWaeMoMy NpubaBUTb YMC/I0 MPOTUBOMOIOXKHOE BblYMTaEMOMY:

@ _7i_ 53:_714_ _51 :_122
10 30 30 30’

@2 (224,52
23 (46) 46 46 46

Bciomuure:
KakoBbl mpaBuia Ha-
| XOXK/|eHHUsl CyMMBbI M-
i ceJsl 0/IMHAKOBOTO U :
pasHoro 3Haka?




Bbipaxenue

a+b—c—d MOXHO pac-
CMaTPUBATb B BU/E CYMMbI:
a+b+(-c)+(-d)

i BciomuuTe: KakoBbl

{ mpaBuWJIa BBIYUC/IEHUA

| [pOM3BeEeHHsI Le/IbIX U |
| IpOGHBIX 4Kcel, a TaK>Ke§
| JHCeJI C 0/IMHAKOBBIMH H |
| pasHBIMM 3HAKaMH. ’

[MPUMEP 3: Bbiumcnute, npMMeHuB coyeTaTe/lbHOEe CBOMCTBO C/IOXe-
Hus: 3,27 -6,25-2,5 + 1,73
3anuwem pa3HoOCTV B BUAE CyMMbI, CrpynnMpyeM nepsoe cna-
raemoe C YeTBepTbiM, a BTOPOE — C TPETbUM:
3,27-6,5-2,5+1,73=327+(-6,5) + (-2,5) + 1,73 = (3,27 +
+1,73) + (6,5 + (-2,5)) =5 + (-9) = -4

YMHOXEHUE: MpounsseneHne oByx uncen oaMHaAKOBOrO 3HaKa Moso-
KUTENbHO, MPOU3BEeAeHNE ABYX YMCE PA3HOIO 3HAKa OTPULIATENBHO.

Q-2 DB, 1
11 11 11 11

9_0’3(3).1’2:_§.§:_@:_1
90 5 90-5 15
. Mpu nepeMeHe MeCcT MHOXUTeNewn
EPEMECTUTE/IbHO npousBefeHne He MeHsAeTCs:
CBOVACTBO YMHOXEHUS!:

a-b=b-a

[TPUMEP 4: TpoBepbTe BbIMOHUMOCTbL NEPEMECTUTE/IbHOIrO CBOMCTBA
YMHOXEHUS:
6 1 -61_ -1 1

5 12 5.12 10’ 12

1-(-6) -1
125  10°

=6
_ =
YT106bI YMHOXUTb NpoM3BeaeHNe OBYX
CoyetarenbHoe 4Yyncen Ha TpeTbe, MOXXHO YMHOXWUTb
CBOACTBO YMHOXEHMS: nepBoe Ha NpousBeaeHue BTOPOro u
TPeTbero MHOXUTeNeun:
a-b-c=(a-b)-c=a-(b-c)

[TPUMEP 5: Haigute nponsBeaeHune, NPUMEHNB coYeTaTe/lbHoe CBOW-
ctBo: 1,8 - 0,25 - 64 - 0,5 NponssegeHme aTnxX Ynmces MOXXHO HanTH,
CHa4asa yMHOXMWB NepBoe YNC/I0 Ha YeTBepToe, BTOPOE — Ha TpeTbe:
1,8-0,25-64-0,5=(1,8-0,5)-(0,25-64)=0,9-16=14,4

K cnoxennio: Ytobbl YMHOXMTb YMC/IO HA CyMMY 4Ymcen,
MOXXHO CHa4asna 3TO YNC/I0 YMHOXMWTb Ha KaXkaoe cna-

Pacnpenenu-
onpoe cagje T EEMOS: @ 3TEM CTOXWTE MonyueHHble npoussene-
¢TBD: Hus: a(b +c) =ab + ac

K BbluuTanui: YTo6bl yMHOXUTB YNC/IO Ha Pa3HOCTb
OBYX YMCeN, MOXXHO CHavana yMHOXMTb 3TO YUC/IO Ha
YMEHbLUAaeMOe U BblHUTAEMOE, a 3aTEM BbIYECTb U3
nepBoro rnpouseegeHna sBTopoe: afb — c) =ab — ac



[IPUMEP 6: MpumeHVB pacnpepenvTenibHoe CBOWCTBO YMHOXEHUS, Kak no-awemy, ans

BblyncaunTe: 25. (i — %j Yyero npuMeHsaT
10 5 CBOICTBA C/I0XXEHMA U
PackpoeM ckobku, ymMHOXasA 25 Ha yMeHbLUaeMoe 1 BbluMTaeMoe: YMHOXEH!A?
25- 9 _Z =25- i—25 ==7,5-10=-2,5
10 5 10 5

OENEHUE: Mpun gpeneHnn paumoHanbHbIX YiCen Hago Oe/TMMOe YM-
HOXMWTb Ha o6paTHOe AenuTens.

MPUMEP T:

0 31( j: 31‘( ﬂj:_ﬂ.(_i):lzo,g,;
100 5) 10( 31) 2 |

@ 9,2):1,7@=—92:1 183,161 _ 83 90 _ 830_ 25 = .
9’ 90 9790 9 161 161 161 H

Bcnomuure:

B kako#i nocsiefjoBa-

{ TeJILHOCTH BbIIOJIHS-
I0TCs1 apudmeTuydec-

YNPAXHEHUA i kue feiicTBuA?

1. Kakue 13 cnegyowmx yTBep>XXaeHui BepHbI?
a) cyMMa MpOu3BOJIbHbIX ABYX HaTypasbHbIX YMCEeN eCTb HaTy-

Mpw BbINO/THEHUN OEACTBUIA HAA PaLMOHabHBIMW YMC/IAaMUN CO-
6ntofaeTcs NocneoBaTeNbHOCTb BbINOIHEHWST ENCTBUA.

pasibHOE HMCIO; EC/m BbI HE COrTacHbI € KakuM-TO
b) pa3HOCTb NPOM3BO/bHBIX ABYX HATypasibHbIX YACEN eCTb Ha- YTBEPX/IEHWEM, TO NPUBEANTE
TypasibHOE YnC/Oo; npyUMep, OTPULIALOLLLNIA 3TO
C) CyMMa MpOW3BO/IbHbIX LIE/IOr0 1 HaTypasibHOrO Y1cen eCcTb Ha- YTBEPX/EHME.

Typa/ibHOE YNCNO;
d) yacTHOe NPOU3BO/bHbIX ABYX LIe/bIX YACEN €CTb Lie/1oe YMC/O;
e) kBagpaT Mtoboro umcaa NONOXKUTENEH.

2. BoinonHute genctaus. KakoMy MHOXECTBY YMCeN NPUHALNEXNT Bbl-
UYNC/IEHHbIN pe3ynbraT?

3 21 7

a - b) ——(-0,25 C) —+—

) 7,3+(-22,8) )4 ( ) ) YR
d) —-12,4-0,2 e) §:(—l+lj f) —4,6+(—9,2—4g)

6 2 3 3
3 -1 8 -5 1 4
1—:— h) 1,5-—:— k) -3=+4—-6,7
) 11 11 ) 9 12 ) 2 5

OBPA3ELL: h) CHauana o6paTM OeCATUYHYIO ApOo6b B OGLIKHOBEH-

HY'O, 3aTEM BbIMNO/THUM YMHOXEHWE 1 OeneHne Opoben.
el 0 S8 Sihdn Bd I8 ol g
912 29 5 2.9.5 5 5 %)

I'IonyquHoe -3,2 ecTb paunoHasibHOe 4Ynco.




3. B cnepytowmx BbipaXeHUsx cCHavana onpegenute noceaoBaTe/lbHOCTb
OENCTBUN, 3aTeM BbIICHUTE, KakKMM U3 4ncen (HaTypasibHbIM, LiefbiM
nnn gpo6HbIM) ABNAETCSH 3HaYEHME 3TOrO BblpaXKeHUS:

a)0,3-3,5-3,7 b) %:9+(0,732—O,75):0,009
c) Zi:(—l—5 -3,75-2 d) 481,92:12-25,16
13 26

11 _ 4 3 1) 25
e) 2==-2-=_-(13,7-1,5-21,55 f)| —=+4— |+—-21
) 17 15 1371, +99) )(20 15) 42

4. Bblumncnute 3HadveHue BblpaXXeHnd Nnpn 3agaHHbIX 3HAYEHNAX NepeMeHHbIX!

a) M npmm=2,1; n = 3,5;
0,29-0,18n
x* +1,37
m, npmnx = 5,3, Y= 0,7.
5. HanguTe:
a) 10% o1 0,(12) ; b) uncno, 1,(5) yacteit KOoToporo paeHbI 25;
c) 3,(1) uacreii ot 45; d) uncno, 75% kotoporo pasHbl 10,2(7).

6. Agensa k uncny, 0,(5) yacTtein kotToporo paBHbl 50, npubaBuia 4Mcno,
15% koToporo paBHbl 2,1(2). Kakoi pe3ynbtat oHa nosy4ymia?

7. OTBETLTE Ha CreytoLme BOMpPOChI:
a) Ckonbko mecsaues coctaBut 0,(6) yacten ot 1 roga?
b) Ckonbko rpamm coctasut 0,0(5) yacten ot 180 kr?
c) Yemy paBHo 0,4(35) vacten umncna 6607?
d) Yemy paBHO uncno, 3,(5) yacten kotoporo ectb 4,(12)?

8. a) 3anuwnte Kakoe-HMOyAb pauMOHaIbHOE 4YWUC/IO, PACMO/IOXKEHHOoe

mMexay — m —.
6 12
b) 3anuwinTte Kakoe-HWbyAb paLMoHaNbHOE YUCNO, PACMONOXEHHOe
MeX [y BbllleHanaeHHbIM YNC/IOM U 5.
12

c) Kak no-BaLuemy, kak JONr0 MOXHO MOBTOPUTb 3TO AENCTBUE U CKOSTbKO
pPaLMOHa/bHbIX UYMCENT PAaCMoIOXEHO Mexay ABYMSA MPOU3BOJSIbHO

BbIGpaHHbIMM paLMOHaIbHbIMUK YnCNamMn?
Xupbl — ? sk

9. N3BeCTHO, 4YTO B Mosioke cogepxutca 3,2% xupos, 2,5% 6enkos, 4,7%
yrnesonoB. CKOMbKO rpamMM Kaxkaoro BewlecTBa cogepxutcsa B 1 cTa-
KaHe monoka (200 r)?

benku - ?
Vrnesogbl - ? W

10. NccnepoBaHue: YoeauTtecb B TOM, YTO, €C/in Nto60e NpoCcToe Yncno
6onbwe 5 yBeNMYUTb UM YMEHbLWUTb Ha 1 eguHuuy, TO OAHO U3
NOMYYEHHbIX Yncen 6yaet KpaTHo 6.

1) MNMpoBepbTe 370 yTBEPXKAEHNE HA NpUMepax.
2) O6cyauTe, no4eMy 3TO YTBEPXKAEHNE BEPHO.
3) MNocTtapanTtecb 060CHOBATb 3TO YTBEPXKOEHME.



11. PacctosHune ot nnaHeTbl Mepkypuin go ConHua npubnmsnTensHo
paBHO 36 000 000 munb. 310 pacctosaHue B 11 800 pas 60/bLue
onametpa Mepkypua. Onpegenute Npuban3nTENbHO AnaMeTp
Mepkypua n HanguTe ero paguyc.

12. CocTaBbTe anropuT™M BbIYUCIEHUS CieaQyoLWmnX BbipaxeHunn. Ha
Kakne npaBwuia Bbl onupaeTecb MNpu onpegeneHun nopagka

nencteun?
. . . (2+1;j:172 1 muns = 1,6 kM
a)1+§.§, b)z__2+l+_1-l_§’ c) L :
49 3 42 2
(2,73+4,81+3,27—2,81):(2—14
5 15
d) :
25.37-0,4

1 7 73 1 3
e)di—+—-||—<|——= +— |
3 2 6) 14 2 2

13. Hangnte 3HaA4YeHUS BbIPaXXeHU U B MNYCTble KAETKU BRMLWINTE
COOTBETCTBYHOLUME 3HAKU «>», «<» UMTN «=»!

9 1(L2)0(14)2, o 21t

4°\5 5 4'5)5 3.1 7
5
14. Hangnte 3Ha4YE€HUA BblPaXXeHN:
a) ((21,85:43,7+8,5:3,4):4,5):1z+15;
5 21
b) 1z+3,5:11 :2§+3,4:21—0,35;
5 4)75 8
7.4 3
375425 25415 [0,5:1,25+:1—j.3
2 4 10, 57 11
= - Tl @ 1) .1
2-_1,875 2,75-1~ | 11 15+ |:18=
2 2 4 3

15. MNMpeobpasynte nepnoamnyeckme gecatnyHbie 4poobu B 0ObIKHO-
BEHHbIE 1 BbIYNC/IUTE 3HAYEHUS BblPaXXEHN:

(0,666...—1)0,25
) +12,5-0,64;

0,12333...:0,0925

] [posepbTe cebs
0,8333...—0,4(6) 112071, ~0.41(6) [=] i [=]
i 0,59 '

b)

[=] ¥t




0bobuiatoume 3agaHmns

1. Y HapmuHbl 605blie KHur, yem y CeBuib, HO MeHbLLUE, YeM y Axmeaa. Y Ce-
BUb 12 KHUr, 4to cocTtaBnseT 60% uncna kHUr Axmega. Kakoe HauMeHb-
Lee 1 Kakoe Hanbosbluee KOMMYECTBO KHUI MOXET ObiTb Y HapMUHbI?

2. BbinvnTe HEeCKO/bKO Yncers, pacrnonoxeHHblx mexay 9,(5) n 9,554.

3. OaHbl yncna a=5,(1) n b=2,12589. Mexay KakvMu OBYMS HaTypasbHbIMK
yncaaMmn pacrosioXXeHo Yncno a + b?

1) Onpeaenute 6o/ee TOYHbIE TPaHuULbl Ynucna a + b (3To moryT GbiTb Oe-
CATUYHbIE OpPO6M), NpeaBapuUTe/IbHO OKPYIIAA CyMMYy a + b C TOYHO-
cTbto go a) 0,1; b) 0,01; c) 0,001.

2) Okpyrnue ymicna a u b ¢ TouHocTtbio Ao 0,0001, onpegenuTe Lenble rpa-
HUMUbI Yncna a — b.

3) 3anuwmnte HEeCKO/bKO rpaHuL, AeCATUYHbIMU ApOo6aAMK 1N Bavxanme
uenble rpaHuubl Yyncna b-a.

4. Ha yucnoBon ocn otmedeHbl Toukn A, B n D, cooTBeTCTBYlOLLME UYMCNaM
m,nunk. A B D

x

M3BecTHO, yTo m > n 1 k > m. 3anuwnte 4mcna, oTBeyvatolme Toukam A, B n
D Ha umcnoBon ocu. B cOOTBETCTBMM C PUCYHKOM 3anuiunTe OBOMHOE Hepa-
BEHCTBO, UCMO/b3ysA Yncna m, n, kK 1 3Hak «<». Kak MOXHO 3anucaTtb 3TO
OBOWNHOE HepaBEeHCTBO, MPUMEHSAS 3HAK «>»?

5. MNepBbIi aBTOMOOW/b 3@ & YacoB npoexan 700 KM, BTOPON — 3a y 4YacoB
630 kM. CKOpPOCTb KakKoro aBTomobuna 6onblue, ecnm

a)x =125,y =10,5; b)x =y =147

6. OcBoboxaeHHas Bo BpeM4 || Kapabaxckon BOWHbI HaWMMmn gobneCcTHbIMU
BOMHaMK OT BpaX€CKOM OKKynaumn LLlyuwinHckas KpenocTb BO34BUIHYTA
Ha TEPPUTOPUN, N30OUNYIOLWEN MHOXECTBEHHBIMM BO3BbILLEHHOCTAMU U
obpbiBaMu, C 3aMagHOM CTOPOHbI OKPYXEHHOM FOpHbIM naaTto B dopme
amoduTeaTpa. MakcmmanbHas BbiCOTa ropHoro nnaTto cocraenset 1600 m
Hag ypoBHEM MupoBOro okeaHa, MMHMUManbHas BbicoTa — 1300 M. 3anu-
lWMTe ANa BbICOTbl h OCTas/lbHbIX YacTeil nnato ABOMHOE HepaBEHCTBO U
onpeaenuTe Lesnble peleHns 3Toro HepaBeHCTBa.

(posepteceds 7. BeiumcnuTe sHaueHUs BbIpaXEHHiA:
[m]lhTr[=] a) —6,965 +23,3; b) 6,2 - (-1,33); c) 53,4 : (-15);
A  d)99-9,904; €)-0,016 - 0,25; )75 : 1,25.
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AKCHOMA W TEOPEMA h "APA‘"‘"EanOCTb
Matematyka n30bunyet GopMynamm, npaunamm, Npezo- " EP" EH AM Ky " ;I PH 0 c-l-b

XEHWAMM, ONpeaeneHnsaMA. HexoTopble U3 HUX MpUHK-
MaioTcq 6e3 oKasatenbetsa. Ho ecTb M Takwe, KoTopble
HYXXHO /10Ka3blBaTb.

MatemaTuyeckme yTBEX/EHMS DbIBAIOT ABYX BUA0B:
o [IpHMaemble 663 10Kka3aTeNbCTBA — AKCUOMbI

o [IpuHMMaeMble ¢ J10Ka3aTeNIbeTBaMU1 — TEOPEMbI

CMaTemamqecKMe yTBEPXKAEHUA >

.

< bes pokasatenbcTBa > < CAUKa3aTeﬂbCTBaMM

'

YTBEPXAEHNS, NPUHUMAE- yTBep)Kﬂ,BHVIﬂ HyX/at0-
Mble BE3 J0Ka3aTesbCTBa, LIECS B [I0KA3aTe/IbCTBE,
Ha3bIBATCA aKCUOMAMM. Ha3blBaKTCA TEOpEMaMMm.
. . - .-—-l.’ - " £ h_.'.-_ e I_ - ‘_". - —
OBPA3EL] 1: TEOPEMA e - . —
Yepes 2 TOYKN MOXHO Mpo- YTBEPX/EHIE, BblBUraEMOE L atahnbiibl i
BECTY TO/IbKO OZIHY NpAMY0. Ha 0CHOBE HBKOTODI:IX YC/I0BHA.
Y
OBPA3EL] 2: OBPATHAA TEOPEMA
W13 3-x TOYeK, nexatuyx Ha [o1y4aeTes, 8C/M NOMEHSTh
NPSIMON, 0/HA NEXUT MeX Ay MECTaMM YTBEPX/EHME U
JBYMS ZIpYTUMM, YC/I0BYS.

|
Ftizurt +
. AIRPORT
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"BDHBHAMKWIHD U HAKJIOHHaAA
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58

L - nepnexanKkynsp
=
|
=
=
=
90°
[poekuyst ’T a
Bh  HAKIIOHHO/ - BH 4 H
Solb
OcHoBaHwe OcHosaHve
HaknoHHoA - B nepnexankynspa - H
PUCYHOK 1 [=] e [m]
[okazatenbcTBo
cMoTpeTtb B QR-koz
A
a ||
C B K E
PUCYHOK 2

MNpn nepecedeHnn OByx NpAMbIX @ U b ob6pasyloTcs
yeTblpe yraa C BEPLUMHOW B TOUKE NepeceyveHuns aTnx nps-
MbiX. ECnn ogmH 13 atux yrnos paseH 90°, TO 3Tn npsiMble
OyayT NneprneHanKynapHbIMK (PUCYHOK 1).

MNepneHanKynapHOCTb 0603HAYaeTCa 3HAYKOM «l» u
3anucbiBaeTcs: a L b.

[aHa npsamasa a 1 Touka A, He nexallada Ha 3Toun nps-
Mon (pucyHok 1). NpoBeném vepes Touky A npamyto AH,
nepecekatwowyto npsamyto a nog yrnom 90° B Touke H.
B stom cnyyae otpe3ok AH HasbiBaeTcsa nepneHgu-
Kynsapom. Touka H ecTb OCHOBaHMe neprneHanKynapa.
CornacHo pucyHky 1 AH L a.

OnuHa otpe3ska AH Ha3bIiBaeTCA pacCTOAHMEM OT TOUKM
A pno npsamotii a.

OTpe30K, COeaMHSIIOLLNIA TOUKY A C 060N TOUKOM NPSIMON
a, OTIMYHOW OT TOYKM H, HasbiBaeTcs Hak/oHHOW. Touka B
nepeceyeHnss 3TMX OBYX MPAMbIX HA3bIBAETCA OCHOBAHWEM
HaKMoHHOW. Yron ZABH — yron HaksoHa. /13 Touku K npsMon
MOXHO NPOBECTN HECKOHEYHOE YNCO HAK/TOHHDbIX.

OTpe30K, COeaNHALNN OCHOBaHME HaK/OHHOM (TouKa B)
C OCHOBaHWeM nepneHamkynspa (touka H), HasbiBaeTCca Npo-
eKUMel HaK/TOHHOW Ha npsMyto a. Ha pucyHke 1 otpesok BH
ABMFETCH NpoeKunen HaknoHHon AB Ha npsamyto a.

JnvHa no6or HaKNOHHOW M3 OQHOM U TOWN Xe TOYKU K
npsiMon a 6onblLUe AnvHbl NnepneHankyngapa: AB>AH

TEOPEMA: N3 3agaHHO TOUKM K AAHHOW MPSMO MOXHO
NPOBECTU EANHCTBEHHYIO NePNeHANKYIAPHYIO NPAMYIO.

YNPAXHEHUA

1. NMokaxxmTe HMXKeykaszaHHOE Ha PUCYHKe 2:
a) HaK/TOHHbIE;
b) 0CHOBaHWA HAKMTOHHbIX;
C) NnepneHanKynsapbl;
d) ocHOBaHWA NepNeHaNKYNSPOB;
€) NPOoeKUNM HaKTOHHbIX;
f) paccTosiHMe oT Toukn A 4O NPSAMON a;
g) Yr/1bl HAK/I0HA HaK/TOHHBbIX.



2. Haueptute npsamyto m n otmeTbTe TouKky M BHe eé. [NpoBegute mn3
TOUKM M nepneHankynap u Hak/TIOHHbIE K MPAMON m.
a) nnHa Kakoro 13 3Tmx OTPE3KOB CUHUTAETCS PACCTOAHMEM OT TOUKM M
00 npamon m?
b) Kak no-Baluemy, kakasi HaKNOHHAA UMeeT HanbOobLUYO ANHY?

3. Bbinvwnte no pucyHky 3 cnegytollee:
a) ABe napbl B3aUMHO NeprneHanKynspHbIX Nyya;
b) yeTbipe Napbl B3aNMHO NepneHanKynspHbIX OTPe3Ka;
C) TPW Napbl OTpe3Ka W y4a, NeprneHanKyISpHbIX Mexay coOoW.

4. Mpamasa a nepecekaeT CTOPOHbI yrna A B Toukax B n C. Moxet nm
Kaxxgaa n3 npambix AB n AC 6biTb NepneHAnKyNsapHoOu npsamon a?
MNoyemy?

5. Hapucyinte a) oCcTpoyrosibHbIn; b) npaMoyronbHbIi; €) TynoyrosbHbIn
TPEeYyronbHUKU. MNoKaxXnte Ha PUCYHKE OTPE3KU, AIMHbI KOTOPbIX SB-
NAOTCA PacCTOSHUAMMN OT KaXX4oOW BEPLUMHbI OO NMPOTUBOAEXALLEN
CTOPOHbI B KaXXAOM TPEYroibHUKE.

6. LLinpnHa npamoyronbHuka 3 cM 4 MM, gnvHa — B 3 pasa 6onblue. Han-
OVTEe pacCTosiHME OT Kakaon BepLUMHbI O NPOTUBO/IEXaLLEe CTOPOHbI.

7. lamepeHna NpaMoyrosibHOro napannenenunega paBHbl 12 cm, 15 cm
1 16,2 cM. Hangute pacctoaHme oT KaXkaon BepLUMHbI 40 pEbep.

8. /I3 Toukn BHe npsIMON NpoBefeHbl K HeW OBE KOHIMPY3SHTHbIX Ha-
KMOHHbIX. [INMHa npoekumn HaknoHHoM paBHa 8 cM. Onpegenute
paccTosiHne Mexay OCHOBAHUAMU HAK/TOHHbIX.

9. Toukn M 1 N HaxogsaTCAa COOTBETCTBEHHO Ha PACCTOAHUN 6 CM 1 9 Cm
OT npsMon a, NpudéM npsamblie MN 1 a B3auMHONEPNEHANKYNSAPHbI.
a) Hangnte pnnHy otpeska MN.
b) YeMy paBHO paccTosHMe OT cepefuHbl OTpe3ka OO npsmon a?
CKO/MbKO cnyvyaeB HEOOXOAMMO pPacCMOTpPeTL?

10. /13 TOoukM K K npamMon a npoBefeHbl ABE HAK/IOHHble ¢ U d nog
yrnom, cooteBeTctBeHHO, 60° n 30°. KakoBO B3anMHOe pacrnosioxe-
HME 3TUX HAK/TOHHbIX?

11. 13 Toukn D K npaMor n nNpoBefeHbl Tpu cekylme. [JokaxuTte, 4To
XOTH Obl ABE U3 HUX HE MEePNEHANKYNSPHbBI NPSIMOW N.

12. NMpakTu4eckasa pabéora: py NpoBeAeHNN CTPOUTENBbHbBIX PaboT Ans
npoeegeHnda nepneHankKynapHbIX JIMHWUA Ha MECTHOCTM MCNONb3YyoT
npuéop «3kkep» (PUCYHOK 4). O6bACHUTE, KaK C MOMOLLbIO 3TOro
npruéopa MOXXHO MOCTPOUTL MPAMOW Yron.

D
N
M P
A 0 B
K
C
Obpaseu:

a) nyun MB v KD; MB L KD
b) opesku OM 1 KN; OM L KN
¢) nyy 0B v otpe3sok MP; OB L MP

PUCYHOK 3

[poBepbre cebs

[=] b [s]

Of= T




CepeAVHHBINA nepneHAMKYNSAp K 0TpesKy

«MocTpoeHue» — 3TO OHO N3 OCHOBHbIX HeonpeaeaeMbIX NOHATAR
reoMeTpum.

3apava Ha NOCTPOEHUe — 3TO MNPEeASIOXKEHNE NMOCTPOUTb KaKyk-HU-
Oyab reomeTpuyeckyto Gpurypy npu onpeaen&HHbIX yCNoBUAX 3afaH-
HbIMW MHCTPYMEHTaMM.

C NOMOLLBIO LUMPKYNS U IMHEKM MOCTPOUM CHavasia OTPE30K, KOHIpy-
SHTHbIA OAHHOMY, 3aTeM CepeduHHbI NepneHankynsap. CepeanHHbIn
nepneHauKynIap — 3To NpsMasi, NMPOXOAsALLAs Yepes cepeanHy oTpesKa
nepneHANKYNSPHO eMy.

1. MocTpoeHne oTpeska, KOHFPYIHTHOro AaHHOMY oTpesKy AB

[}

AJITOPUTM MOCTPOEUA:

! ’ MycTb AaH otpe3ok AB (pncyHok 5).
PUCYHOK 5
War 1:
¢ C NOMOLLbBK JIMHENKM MOCTPOUM HEKOTOPYHO
MP N npamyto MN © OTMETUM Ha Hel Touky P (pu-
PUCYHOK 6 CYHOK 6).
‘ LWar 2:
Packponte uupkynb Tak, 4TOObl paccTosHWe
AN MeXAy ero KOHLaMW COOTBETCTBOBAasIO A/IMHE
z \ oTpe3ka AB (p1cyHOK 7).
PUCYHOK 7 ¢ °
A B
LWar 3:
He nameHaa pacctosHue Mmexay KOHLamu ump-
‘ Kyns, yCTAHOBUTE UMY LMPKY/IS Ha TOYKy P un
S npoBeguTe Ayry, nepecekatowlyto npamyto MN
\ B Touke Q (p1cyHoK 8).
_‘ﬂ \’ [NonyyeHHbI oTpe3ok PQ ecTb OTPe30K, KOH-
M P Q N rPYSHTHbIN OTpe3Ky AB:
PUCYHOK 8 PQ=AB.



OTmeTum cepenumHy otpeska PQ n NOCTpouM NEPrnEeHANKYNAPHYIO K
oTpe3ky PQ npsamyto, NpoOXoasLLyIO Yepes 3Ty CEPEANHY.

2. NOCTPOEHWE CEPEAWHHOTO MEPNEHAUKYNIAPA

\
LWar 1: %

NomecTum nrny unpkyna B TO4Ke P n npoge- =X

OEM UMPKYEM MO/IyOKPY>XXHOCTb paanyCcom ™~
60/bLUMM, YEM MOMOBMHA ANHBI oTpeska PQ,
/ |

Tak, YTOObI OHa Nepeceksia oTpe3ok PQ
(pncyHok 9).

U @~

PUCYHOK 9
LWar 2:

He MeHsis pacTBOp UMPKY/s, NPOBEAEM TaKyto %
e MOSTYOKPYXXHOCTb, MOMECTUB Uy LIMPKYIA
B TOUKYy Q (pucyHok 10).

LWar 3: ° ®
P
Yepes Toukun C u D nepeceyeHmna stux nonyo-
C
D

o

KPY>KHOCTEl Mo pa3Hble CTOPOHbI OT OTpe3Ka

PQ npoBesém npamyto nHMIo (prcyHok 11). PUCYHOK 10

C
MNonyyeHHaa npamaa CD
ABMAETCA CEPeaANHHbIM PS Uj Py
D

nepneHanKynsapomMm K oT- P
pe3ky PQ (pncyHok 12).

PUCYHOK 12 PUCYHOK 11

1. a) lNpoBeguTe ropm3oHTasIbHbIA OTPE30K KakoM-IMb6O O/IMHbI 1 MNO-
CTpOWTE CepeanHHbIN NEePNeHaNKYNAP K HEMY.
b) NpoBeguTe BepTUKaNbHbIN OTPE30K KaKoW-NMbO A/IMHbI KU MOo-
CTPONTE CEepefVHHbIN NEPNEHANKYNAP K HEMY.
c) NMpoBeguTe HaKMIOHHbIN OTPE30K KaKON-NMbOo ANUHbI U NOCTpONTE
CepeanHHbIN MepneHanKynsap K HeEMy.

2. Onpegenunte cepeanHy CTOPOH cnepyoLmx puryp:
a) TpeyronbHuka ABC b) npamoyronbHnka MNPK
c) Tpaneumn ABCD




LleHTpanbHas cumMmeTpus

M3yunm, Kak MOCTPOUTb TOYUKY, CUMMETPUYHYIO LaHHOMN
A 0 . TOYKe OTHOCWTE/IbHO HEKOTOPOW TOYKW. [MyCTb AaHbl TOYKU
- AwnO.TlpoBeaeM Yepes HUX NPAMYIO INHUIO (PUCYHOK 13).

PUCYHOK 13 MocCTponM OKPYXXHOCTb pagnycoM, paBHbIM A/IMHE OTpe3Ka

OA. Touky nepeceyeHns 3TOM OKPY>XHOCTN 1 npsamor OA o6o-

3HauUnM A,. Toukn A n A, CUMMETPUYHBI OTHOCUTENTBbHO TOUKK O.

7\ '0 A. Touka A, Ha NPsIMOIA, NPoXoasLLelt Yepes Touku O u A, Ans
1

- Kotopowu BbinosiHAeTca ycnosne OA; = OA, HasbiBaeTcs Tou-
PUCYHOK 14 KOW, CUMMETPUYHOMN TouKe A OTHOCUTENbHO Touku O.
: Touka O Ha3biBaeTCs UeHTPOM cummeTpun. OHa cMMMeT-
pu4YHa cama cebe.

Paccmotpum 2 cnydas cummetpum duryp OTHOCUTENIbHO
TOUKMU.

|. LEHTPAJIbHOCUMMETPUYHBIE OUTYPbI

Ecnn Touka, cuMMeTpuYHasa OTHOCUTENbHO TOUKM O KaXkaomn
ToUke GUrypsbl, NPUHALNEXUT 3TOM Xe durype, 1o durypa Hasbl-
BaeTCs LeHTPa/lbHOCUMMMETPUYHON. Touka O ABNAeTCS LeHT-
poM cummeTpumn purypbil.

MTPUMEP 1: MocTtpoitte Ppurypy, CUMMETPUYHYIO OKPY>XKHOCTU OT-
HOCUTENTbHO LieHTpa O 3TOM OKPYXKHOCTM.

MOCTPOEHUE: MocTponM TOUKK, CUMMETPUYHbIE AAHHbIM TOY-
KaM JaHHOM OKPY>XXHOCTU OTHOCUTENbHO LieHTpa O. PacctosiHue
OT TOUKM A Ha OKPY>XHOCTUK A0 LeHTpa O eCTb pagnyc OKpYy>KHO-
ctn. Ecam Ha mpamon OA B NMPOTUBOMO/IOXHYIO CTOPOHY OT
Toukn O oTIoXKUTb OTpe30K AnHbl OA, nonyymnm paguyc OA,.
3HauunT, Touka A; NEXUT HA OKPY>XKHOCTU. TOYHO Takxe Touka B,
cumMMeTpuyHasa Touke B, Touka C;,, cuMmmeTpuyHasa Ttouke C, u
Apyrve TOYKW NpuHagiexat AaHHON OKPYXXHOCTU (PUCYHOK 15).
Takum 06pa3om, Npn CUMMETPUN OTHOCUTENIBHO LIeHTPa OKPYX-
HOCTM O OKPY>XHOCTb OTOOpaXkaeTcs Ha ceb4.

JAMEYAHME: LleHTpanbHOCMMMETpPUYHbIE GUIYPbI NMPU CUMMe-
TPpUM OTHOCUTENbHO LeHTpa O oTo6paxkaloTca caMu Ha cebs

PUCYHOK 15 ~ (pucyrok 16)

PUCYHOK 16



Il. DUTYPbI, CAMMETPUYHBIE OTHOCUTE/ILHO HEKOTOPOM TOYKM

Npu noctpoeHmnn durypbl, CUMMETPUYHON AaHHON GUrype OTHOCUTENBHO
HEKOTOPOW TOYKU, MO/TyHaeTCs GUrypa, KOHrpysHTHas JaHHOW urype.

MMPUMEP 2: MocTpoite durypy, CUMMETpUYHYIO TpeyronbHuky ABC
OTHOCUTENBHO ToukKM O (pncyHok 17).

MNOCTPOEHUE: na noctpoeHuns purypbl, CUMMETPUYHOM AaHHOMY Tpe-
YrOMbHMKY OTHOCUTENIbHO TOUKM O, HEOBXOAMMO MOCTPOUTL TOUKM, CUM-
MeTpUYHble BEpLUMHAM AaHHOIO TPeYro/ibHMKa OTHOCUTE/IbHO TOUKM O,
¥ NnocneaoBaTe/lbHO COeAMHUTb MO/TyYeHHble TOUKM oTpe3kamu. [ony-
yeHHasa ¢urypa AB,C, Toxxe TpeyronbHuk, npuiém AABC = AAB,C..

PUCYHOK 17 C,

CBOWCTBA LIEHTPA/IbHOW CUMMETPUM:
1. Mpwn LeHTpanbHON CUMMETPUMN PACCTOAHNS COXPAHAOTCS;
2. [Mpwv LEeHTPaNbHON CUMMETPUM TOUKA OTOOpPaXKaeTcs B TOUKY, MpAMas —
B NPSAMYIO, Nly4 — B NTyY, OTPE30K — B KOHIPY3HTHbI €My OTPE30K;
3. Mpw LeHTpanbHOM CUMMETPUM Purypa oTobparkaeTCsi B KOHIPY3HT-
HYytO en durypy.
CumMeTpurYHble GUrypbl YaCcTO BCTPEYAKOTCS B UCKYCCTBE, TEXHNKE, OOU-
xone. Y30pbl Ha KOBpax, HACTEHHbIX 0605X, TKAHAX, NCTOPUYECKNX NAMST-
HMKax B OCHOBHOM SIBMSIOTCS LEHTPaNIbHOCUMMETPUYHBIMU PUrypamu.

MAB30/1EN
YIIPAXHEHHA MOMMHE XATYH
1. a) Otmetbre Touku A, B, C, D, M Ha nnockocTu. [MocTponte Toukw,
CUMMETPUYHbIE 3TUM TOYKaAM OTHOCUTE/TIbHO TOYKM M.
b) HauepTtnte Ha nnockoctn npamyto AB, nyd MN n otpesok PK n ot-

meTbTe Touky O. MNocTponte Gurypbl, CUMMETPUYHbIE 3TUM PUry-
paM oTHocuTenbHO ToukM O. Pacckaxunte o cBoncteax aTnux Guryp.

2. lMpamagq c nepecekaet oTpe3ok AB B Touke O, npnuém OA#OB. Cum-
METPUYHbI N1 TOUkN A 1 B oTHOCKTEeNbHO ToukKn O? MNouemy?

3. O6nagatot nm cnegyowme Gurypbl LEHTPOM CUMMETPUNT?
a) nyy; b) npamas; C) ABE nepecekatowmecs npamble;

d) kBagparT; e) TpeyrosbHUK. B
Ecnn o6nagatoT, TO MoKaXXmMTe MECTOMOTOXKEHNE NX LIEHTPA CUMMETPUN. P
y A
4. Otpeskun AB 1 A B, CUMMETPpUYHbI OTHOCUTE/IbHO HEKOTOPOW ToukM O A

(pncyHok 18). MokaxknTte, rae HaxoamTca Touka O 1 OTMETbTE TOUKY, B
- 1
CUMMETPUYHYIO ToUke P npu 31O cMMMeTpuun.

. PUCYHOK 18
5. MNocTtponte durypbl, CUMMETPUYHbIE OaHHbIM PUrypamM OTHOCUTETBHO

ToukM O (pUCyHOK 19). HYTO Bbl MOXETE CKa3aTb O MNO/yYEHHbIX GUry-

pax 1 06 X LeHTpax CUMMeTPUN?
, <o

PUCYHOK 19

Oe
Oe
o




PA3AEN 3

Yrnbl, nonyyeHHbIe npu
NepeceyeHnu ABYX NPSMbIX TPeTbei

HauepTtnm gBe nepecekatowmecs npsamboie AB n CD. Us-
BECTHO, 4YTO B 3TOM C/lyyae 06pa3yloTcs YeTbipe yrna ¢ BepLum-
HOWM B TOUKE NepeceyveHmst 3TUX NPSMbIX U CO CTOPOHaMU, ABJISIHO-
LWMMKCS lydaMn, NexaliumMm Ha 3TUX NPAMbBIX Y UCXOOAWLMMU U3
NX TOYKM nepeceveHusa (pucyHok 20).

O603Haumm LAOC=/1, ZAOD=/2, /BOD=/3, /ZBOC= /4.

M3BeCTHO, 4TO
L1 =243 n L2 = /4 (nouyemy?),
L1+ 42=L1+/14=13+/2=/3+ £4 =180° (novemy?).

A Tenepb paccMOTpuM yr/bl, 06pa3oBaHHble Npu nepeceye-
HWUM NPSIMON ¢ C ABYMS NepecekaowmmMmncs npsaMoiMn a u b. Me-
peHyMepyeM Yriibl, NONyYEHHbIE B 3TOM C/lyyae (PUCYHOK 21).

Yrnbl, NONyYeHHble MPW MNepecevYeHun AByX Mepecekato-
LLMXCA NMPAMbIX TPEeTbeN, UMEHYIOTCA B 3aBUCUMMOCTU OT pPacro-

PUCYHOK 21 NOXXEHNS OTHOCUTE/TBHO 3TUX NPAMbIX CNeAyLWMM 00pa3oM:
BHyTpeHHue HakpecT BHewHve HakpecT BHyTpeHHue BHewHwe Co0TBETCTBEHHbIE
Nexatijve yrmbl Nexaliiue yribl 0ZAHOCTOPOHHME YIbl 0/IHOCTOPOHHME YI /bl yI7bl
Z4n /£6; Ll u /7, /4 n /5; L2 wn L7, /L1 u £5;
/3u /5 /2u /8 /3u /6 Z1u /8 £2m 26;
Z4u /8;
L3 LT

YNPAXHEHUA

1. Haueptute nponsBonbHble npsamble m 1 n. NpoBeante nps-
MY K, Mepecekarowyo 3Tn npsamble, o603HadbTe 06pas3o-
BaBLUMECSH YI/ibl U HA30BUTE UX.

PUCYHOK 22a 2. MNocTapaiTecb 06bACHUTD HMXKECedyoLMe YTBEPXKAESHUSA Npn

ycnoBun £4 = /6 Ha pucyHke 21:
a) ocTasibHble HAaKPEeCT Nexallne yribl TOXe paBHbI;

a b b) cooTBeTCTBEHHbIE YITIbl PABHbI;
n C) CyMMa BHYTPEHHUX OJHOCTOPOHHUX YrnoB pasHa 180°.

m

C
3. O6bacHuUTe cnegywouwime ytBepXaeHuma, ecaim ona BHYTPEH-

PUCYHOK 22b HUX OQHOCTOPOHHUX YIIOB Ha PUCYHKe 21 BbINOMHAETCSA yC-

nosue /3 + £6 = 180°:
a) L2 + L7 =180°;
b) BHYTpEHHME HaKpeCT nexalume yribl paBHbl;

C) COOTBETCTBEHHbIE YI/1bl PABHbI.

PUCYHOK 22¢ 4. HazoBwuTte BMA yrNoB m 1 1 Ha puUcyHke 22 (a, b, c).




5. Ecnn kakag YrogHo napa COOTBeTCTBEHHbIX YI/10B, MNOJ1y4YeH- A \

HbIX NMPY NepecedyeHn AByx NepecekaloLmxcsa NPsiMbIX TPETb- )
eli, COCTOUT U3 PaBHbIX YIMOB, TO UCc/enyhTe BbINOMHMMOCTb

cnenyoLmx yTBepXaeHni:

a) ocTasibHble Napbl COOTBETCTBEHHbIX YITIOB COCTOAT U3 paB- M, B

HbIX YINOB; PMCVHUK 23
b) BHYTPEeHHMNEe HaKpeCT ieXallne yrnbl PpaBHbI;

C) CyMMa BHYTPEHHUX OQHOCTOPOHHMX YI/10B paBHa 180°.

6. Myctb npamble AB n MN nepecekatotca. Ykaxute o6pasoBaH-
Hble npu nepecedveHnn npamoin MN ¢ aBymsa npambiMu AM U
BN (pucyHok 23):

a) BHYTPEHHNE HaKPECT fiexaluune;

b) BHeLLHMe HaKpecCT nexatime;

C) BHYTPEHHME OOHOCTOPOHHME YITIbl. PUCYHOK 24
7. MNAaTb NpAMbIX NepeceKatoTCa B OOHOM TOUKE (PUCYHOK 24). 3
Hangnte cymmy £1 + 22 + /3 + £4 + /5. N
74
8. MNaTtb npaMbIX NonapHO nepecekatoTcs (pucyHok 25). Cymma
BCEX YITI0B MPWU BEpPLUMHAX BO BHELIHEN 06/1acTi NATUyronb- 3 2/
HMKa paBHa 1260°. Hantn L1+ /2 + /3 + L4 + /5.
YkazaHue: YutuTe, 4To CyMMa BCEX YI/1I0B Npu O4HOM BepLUNHE PUCYHOK 25
paBHa 360°.
9. YeTbipe npsiIMble MepeceKkaloTcsa TaK, Kak MoKasaHO Ha pu- M
CyHke 26. /2+/3=88° Hangnte L1 + /L2 + /3 + £4 + /5. 4
10. Tpu nepecekatoLwmecs npsmole a, b n c o6pasyoT Tpeyronb- 3 2 <
HUK. HainTn cymmy BCex yr/ioB Mexay npsambiMu. B kakom criy- PUCYHOK 26

yae daxke Mnpu MNonapHOM MepecevyeHnn 3TUX MPAMbIX Tpe-
YrO/IbHUK BCE e He obpa3syeTca?

11. MNpamMble m, n 1 K NONapHO NepecekatTca (PUCYHOK 27).

a) Boinnwmnte napbl BHYTPEHHUX WU BHELIHWX OOHOCTOPOHHMX
YI710B, 06Pa30BaHHbIX MPAMbIMU M, N N CEKYLLEN K.

b) Beinvwnte napbl BHYTPEHHUX Y BHELLHUX HAKPECT NieXallmx
yrnoB, 06pas3oBaHHbIX MPSAMbIMU K, 1 U CEKYLLERn m.

¢) BbinvwmnTte napbl COOTBETCTBEHHbIX YI/I0B, 06pa3oBaHHbIX
NPAMbIMU M, K N CEKYLLEN N.

12. MNpamMas a aBaseTca cekyllen NpsambiX b 1 ¢ (pucyHok 28).
a) OnpegenuTte rpagycHyto mepy £2 n /4, eciim £1=56°,
£3=122°.
b) Boluncnute £2 + £3, ecnn £1 + £4 =96°.
c) Boluncnure £3 — £1, ecnn £2 — /4 = 32°. PUCYHOK 28
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[pu3Hak napannenbHoCcTV NPAMBIX

4 3
b 500
g\
PUCYHOK 29
c
a \
4\3
5\ 6
b N\
PUCYHOK 30
c
a =
b
AN
PUCYHOK 31

B npepblaylien teme pacnonoxeHuve AByx NMpAMbIX BblOU-
pPanocb NPOU3BO/bHbIM.

Viccnegyem CBOWCTBA BHYTPEHHUX M BHELLUHWUX HaKpPeCT ne-
XKaLMX, BHYTPEHHUX W BHELUHWX OAHOCTOPOHHUX COOTBETCT-
BEHHbIX Yr/10B, 0O6pa30BaHHbIX B YaCTHOM C/lydae npu nepece-
YeHMM NPSMON ABYX NapasnienbHbIX MPAMbIX, @ TaKXe NPU3HaKn
napannenbHOCTU NPAMbIX.

1. COOTBETCTBEHHBIE YIJ1bl

CooTtBeTcTBEHHble Yr/bl, 06pa3oBaHHble ABYMSA naparn-
NeNbHLIMU MPSMbIMU U UX CEKYLLIEN, KOHTPYSHTHbI.

Ha pucyHke 29 a Il b u ¢ cekywasa. Torga: £1 v £5, Z2 n
/6, 4w £8, /3 n /T napbl COOTBETCTBEHHbIX YI/10B. 3HAYMT,
L1245, £2=2/6, £/4=/8, L3=/1.

BepHo 1 o6patHoe yTeepxxgeHune: ECnn cooTBETCTBEHHbIe
yrnbl, 06pa3oBaHHble ABYMS MPAMbIMU U CEKYLLEN KOHIpy-
SHTHbI, TO 3TK ABe NpaMble napasnenbHbl.

2. BHYTPEHHWUE HAKPECT JIEXCALLLME YIbI

BHyTpeHHMe HakpecT nexawme yrbl, ob6pa3oBaHHble
ABYMS NnapanienbHbIMU NPAMbIMU U CEKYLLEN, KOHTPYSHTHbI.

Ha pucyHke 30 @ Il b 1 ¢ cekywaa. £4 v £6, L3 n £5 —
napbl BHYTPEHHUX HaKPeCT nexalumx yrnoB. 3Haumt, £4= /6,
£L3=/5.

BepHo n obparHoe yreBepxxaeHue: Ecnn BHyTpeHHUE Ha-
KpecT nexatuume yrnbl, 06pa3oBaHHble ABYMSA NPSAMbIMU U Ce-
KYLLLEeRN, KOHIPY3HTHbI, TO 3TV ABE NPAMbIE NapaniesibHbl.

3. BHELHWUE HAKPECT JIEXCALLLME YIbI

BHellHWe HakpecT nexalime yribl, o6pas3oBaHHble ABYMS
napannenbHbIMU MPSMbIMU U CEKYLLLERN, KOHTPY3HTHbI.

Ha pucyHke 31a Il b n ¢ cekywasa. £1 v L7, Z2 n /8 napbl
BHELLHUX HAKPeCT nexatux yrnos. VI sHauut, L1= /7, /2= /8.

BepHo u o6paTHoe yTBepxgeHue: Ecnn BHeLWHe HakpecT
nexatume yrnbl, o6pa3oBaHHble ABYMsi MPSMbIMU U CEKYLLEHN,
KOHIPY3HTHbI, TO 3TW ABE NpsMble napanienbHbl.



4. BHYTPEHHUE 0JHOCTOPOHHME YIJIbl

CyMMa BHYTPEHHUX OOHOCTOPOHHUX YI/I0B, 06pa3oBaHHbIX
ABYMS MapasnnesbHbIMU NPAMbIMU U CeKyLLen, paBHa 180°.

Ha pucyHke a Il b 1 ¢ cekywasa. £3 n £6, Z4 v £5 napsbl
BHYTPEHHUX OOHOCTOPOHHMX YIrNoB. 3HauuT, £L3+£6=180°,
Z4+/5=180".

BepHo n obparHoe yTBepxgeHue: Ecnv cymma OoByx BHYy-
TPEHHUX OAHOCTOPOHHMX YINOB, 0OPA30BaHHbIX ABYMS Mpsi-
MbIMU N X cekyLllen, pasHa 180° TO 3TK ABe npsiMble naparn-
NenbHbI.

5. BHEIUHAE 01HOCTOPOHHME YIJibl

CyMMa BHELUHWUX OAHOCTOPOHHMX YrnoB, 06pas3oBaHHbIX
ABYMS$ napasnienbHbIMW NPSMbIMU 1 CeKyLLen, paBHa 180°.

Ha pucyHke 33 a Il b n ¢ cekywasa. L1 n /8, Z2 n L7
BHELLUHME OOHOCTOPOHHME yrbl. 3Hauut, L1 + £8 = 180°,
/2 + /7 =180°

BepHo 1 o6paTHoe yTBepxxgeHne: Ecnn cymMMa AByX BHeLL-
HWX OAHOCTOPOHHUX YI/I0B, 06Pa30BaHHbIX ABYMS NMPAMbIMU 1
nx cekyllen, paBHa 180°, To 3T1 ABe NpsiMble napasienbHbl.

NMPUMEP: 0 Myctb a||b v ¢ cekywas. OanH U3 BHYTPEHHUX Ha-
KPECT nexawumx yrnoB paBeH 35°. Onpegenvre rpagycHble Me-
pbl COOTBETCTBEHHbIX YI/10B, 06pa30BaHHbIX 3TUMU NPSMbIMU.

@ Mpamble a 1 b nepecekaTca NPaMon c. M3BecTHo, YTo 06-
pa30BaHHbIE MPU STOM BHELLUHWE OOHOCTOPOHHME YI/ibl PaBHbI
123° n 57°. Onpegenute B3anMHOE pacrosioXeHne NpsaMmblx a
nb.

PEIUEHWE:

QI'IO ycnosuio a||b. Torga no npusHaky napasnienbHOCTy
NPSIMbIX BTOPOI M3 BHYTPEHHUX HAKPECT Nexalumx yrioB
TOXe paBeH 35°. Tak Kak CyMMa BHYTPEHHUX OQHOCTOPOH-
HUX yrnoB paBHa 180°, a oamMH 13 HUX paBeH 35°, To Apy-
ron yron paseH 180°-35°=145°. Takum o6pa3om, COOTBET-
CTBEHHbIE YIbl paBHbl 145° 1 35°.

@ Mo ycnoButo BHELLHNE OQHOCTOPOHHME YI/bl, 0Opa3oBaH-
Hble npaMbiMM a U b, paBHbl 123° n 57°. Tak Kak
123°+57°=180°, TO cornacHO Mpu3HaKy napannenbHOCTU
NPSAMbIX B CUY TOFO, YTO CyMMa BHELUHUX OAHOCTOPOHHMX
yrnos paBsHa 180°, 1o a || b.

PUCYHOK 32

PUCYHOK 33




PUCYHOK 34

c

4

PUCYHOK 35

123°

123°

PUCYHOK 36a

1. MpakTuyeckaa pa6ora: [yctb npamMble m Il n 1 ¥ cekyliasa
(pncyHok 34). N3mepsas TpaHCNOpPTUPOM FpagyCHble Mepbl
06pa30BaHHbIX YI/I0B OTBETLTE Ha CrieaytoLmne BONpocChl:

a) Ckonbko rpagycoB L1n £5; £2wn £6; L4 w £8; L3 n LT?
b) Ckonbko rpagycoB £3 n £5; Z4n £67?

c) Ckonbko rpagycoB £L1v £7; L2 wn £8?

d) L4+ £5=7; L3+ /6="7

e) AN+ 48="/L2+/7=7

Cpoenante BbIBOAbI MO MNO/yYEHHbIM pe3ynbrataM. [lonydute
NV Bbl T€ Xe pe3y/nbTaThbl, ec/iv npsiMble a 1 b He 6yayT naparn-
nenbHbI?

2. MycTb NpsiMasi ¢ aBAsSeTcsa cekylwen npsMblx a n b (pucy-
Hok 35). O6ocHyiTe yTBepxaeHue al||b, ecnn

a) A= /7,
b) £2 =137°, L7 = 43",
c) £4 =155°, Z1 MmeHblue £6 Ha 130°.

3. MNpamasa AB nepecekaet npamyto MN B Touke A, a npsamyto
CD B T04Ke B. MoxHO nn yTBEpXAaTb, 4TO nNpamMbie MN u
CD napannenbHbl, ecnu

a) ZMAB =45°, Z/CBA =135°
b) ZMAB = 60°, ZCBA =60°
c) ZMAB = 90°, ZCBA = 90°

4. MOXHO N yTBEpPXAaTb, UTO NMpsAMble a U b Ha puUCyHke 36
(a, b, c) napannenbHbl? MNouemy?

a b c
105°
75°
PUCYHOK 36b PUCYHOK 36c



5. Ha pucyHke 37 npsamble a, b 1 ¢ nepecekatoTca npamon d.
Ecnn £1=132°, £2 = 48°, /3 = 58°, TO Kak1e 13 NpsambIx a,
b 1 ¢ napannensHbl? O60CHyNTE OTBET.

6. M3BeCTHO, 4TO Ha pucyHke 38 AB = AC n CE = DE. O na-
pannenbHOCTU Kakux MPAMbIX MOXHO yTBepxaatb? OTBeT
0BOCHyMTE.

7. Haueptnte npamMyto a 1 Touky A, He nexallyto Ha Hen. [MNpo-
BeauTe Yepes ToUKy A Npamyto napannesibHo NPSMon a.

8. Yepes BepwuHy C TpeyronbHnka ABC npoBegute npsmyto
napannenoHo ctopoHe AB. CKOMbKO MOXHO MpoOBecCTU Ta-
KnX NnpamMbIx? MNodvemy?

9. MNpamMble a n b napannenbHbl, NPsMaa m nepecekaet npsa-
Myto a. Onpegenute B3aMMHOE pPacrnosioXkeHne NpAMbIX
m n b. O60CHyNTe OTBET.

10. aHbl npamble a, b u ¢, npuyem a |l b, ¢ — cekyLwiaa (pucy-
HOK 39). Bbiuncnure:

a) £6 =7, ecnun £4 =50°

b) £5=? /7=7,ecnn L1=172°;

c) £8=7,ecnn /5 - /2 =44,

d) £/3=?un/8=7,ecnn £L3=5-/8.

11. CymMa AByX BHYTPEHHMX (BHELUHMX) HAKPEeCT nexalumx yr-
noB, 06pa3oBaHHbIX MPU MepecevYeHun AByX napanienb-
HbIX MPsMbIX TpeTben, paBHa 150°. Hangute rpagycCHyto
Mepy Kaxaoro 13 yrnos. YeMy paBHa rpagycHas mepa yr-
0B, CMEXHbIX C HUMN?

12. Haueptute Kakme-HMbyab ABe napasnsefibHble npsMble U
CEKYLLYIO K HUM. MI3aMepbTe TpaHCNopTMPOM OAMH U3 obpa-
3oBaBLwwmxca yrnos. Onpegenute octaBwmnecs yribl. O6b-
SICHUTE, MO KAKOMY CBOWCTBY Bbl ONpeaesnisaeTe 31 yribi.

13. daHbl npamble a, b, ¢ u d (pucyHok 40). £1=103°, £6 =77°,
/3 = 65°. Hangnte £Z6 n onpegenute B3aMMHOE pacnoso-
>XXeHue npambelx a, b, c n d.

&1 a
IN :
AN

3 b
PUCYHOK 37

B
PUCYHOK 38

PUCYHOK 39

R
VAN

NN

PUCYHOK 40




14. Yepes BepwuHy A TpeyronbHmka ABC npoBegeHa npamas
napannenbHo ctopoHe BC. Vccnegynte cnepytowee (pu-
CyHOK 41):

a) Yemy paBeH £DAC=?, ecnn £BCA = 53°?
b) Yemy paBeH £ZDAB =7?, ecnn LABC =71°?
c) Yemy paBeH ZDAC =7, ecnn LCAB = 65° n ZABC=45°?

d) Hangute BHyTpeHHMe yrbl TpeyronbHuka ABC, ecnu
ZEAB =69°un ZDAC = 54°,

15. B napannenorpamme ABCD (pucyHok 42) ZA = 115°. Han-
AnTe ocTanbHble yrnbl napannenorpamma. OtBeTr o060cC-
HyWTe.

E A
PUCYHOK 41 B
b a
Sz
C
21-*750
PUCYHOK 43a

PUCYHOK 44

C B C PUCYHOK 42

16. Mpamble a 1 b napannenbHbl, ¢ — cekylasa. o gaHHbIM
pucyHka 43 onpegenute obpasoBaBLUNECS YT ibl.

Ax—32°/ c
/ /4x+ 72°
a b

PUCYHOK 43b PUCYHOK 43¢

17. Ha pucyHke 44 n3 TOYKMK, He fiexallen Ha npsmon a,
npoBeAeHbl HECKoNbKo npambix. Ecnim ZABO=86,8°,
/KBO= 63,5°, ZOBC = 111,4°, Z/MOB = 93,2°, T0 Kakne 13
NPAMbIX NapansienbHbl NPsSMon a?

18. OTtpeskn AB n CD paBHOI ONMHbI NEPeCceKatoTCsl B TOUKE
O v penaTcs aTton Toukoi nononam. Jokaxunte, uto ACIIBD.

19. B tpaneunn MNKL ZM =135° n ZL = 45°. BoiacHuTe, Kakue
N3 CTOPOH napasnsienbHbl U Kakne HernapasniesnbHbl.



20. BbisicHmTEe B3anMHOE pacnoioxXeHne
[poBepbTe cebs

30

a) ABYX NPAMbIX NepneHANKYISPHbBIX OAHOW U TO Xe NPsIMOi;

b) oByX NpsAMbIX MapannesibHbIX OOHOW U TOWN Xe MPsMon;

C) ABYX MPSMbIX, NEPECEKAIOLLNXCSH C OAHOM U TOW Xe 3a4aHHOM
NPAMOIN.

3anomuute: MNpu a || b BepHbI dopMmyrbl Ha pucyHke 45 (a, b, ¢):

a b a
g
a < 8 r=Yy-=z
_ b Yy
35 =
b ;Egg By _____J\g/C;:;;;z-180° <
PUCYHOK 452 PUCYHOK 45b PUCYHOK 450

BoinonHute cnepyowmne 3agaHus, NMPUMEHSAS BbllleyKa3aHHble
dopmyrbl.

21. MNpsamble Ha pucyHKe 46 (a, b) napannensHbl. HargnTe x.

a
20° a 140°
98
o b
2/ 110
30° b

PUCYHOK 46a PUCYHOK 46b

22. Ha pucyHke 47 (a, b, c) ABIICD. Hangnte HenM3BeCTHbIe YI/ibl.

B D C D
25° -
A
y >0
118° B
65° —y
A B 0

PUCYHOK 47a PUCYHOK 47b PUCYHOK 47c

A B




Yrbl ¢ COOTBETCTBEHHO napajaienbHbIMU
Win nepneHAnKynsipHbiIMM CTOPOHAMHU

M
=
L
=1
™
<
o

I. YIJ1bl C COOTBETCTBEHHO NAPANINE/IbHbIMIA CTOPOHAMMU

Haueptum npounssonbHbin yron AOB (pucyHok 48) 1 pacCcMOTpuM yron
MNK (pncyHok 49) n yron CED (pucyHok 50) co cTOopoHaMn COOTBETCTBEHHO
rnapannenbHbiMm cTopoHam yrna AOB.

0 B N K D

PUCYHOK 48 PUCYHOK 49 PUCYHOK 50

CropoHbl yrnoB MNK 1 CED napannenbHbl COOTBETCTBYIOLMM CTOPOHaM
yrna AOB: OA IINM I EC n OB Il NK I ED.

Yrnbl AOB n MNK ogHonMeHHble, o6a ocTpble (pUCyHOK 51).

Yrnel AOB n CED pa3HOMMEHHble, OAWH OCTPbIA, APYron Tynon (pucy-

Hok 52).
I.Yrnol ~MNK u ~AOB II. Yrnbl ~#CED v ~AOB
0JHOVUMEHHbIE Pa3HOMMEHHbIE
M D
A A
K
N
C £
0 B 0 B
PUCYHOK 51 PUCYHOK 52

Yrnbl C COOTBETCTBEHHO Mapasie/ibHbIMU CTOPOHAMW KOHIPY3SHTHbI (ecnu
OHW OAHOWMEHHbIE) NN Xe nx cyMma paBHa 180° (ecnv OHW pasHOMMEH-
Hble).



II. Y7bl C COOTBETCTBEHHO NEPMEHAUKYNIAPHBIMIA CTOPOHAMU

HauepTtim nponseonbHbin yron AOB (pucyHok 53). PaccMmoTpum yrbl
MNK (pucyHok 53) n CED (pucyHok 54) co cTopoHaMmn COOTBETCTBEHHO
nepneHanKynspHoiMm cTopoHam yrna AOB.

CropoHbl yrnoB MNK 1 CED nepneHAnKyNApHblI COOTBETCTBYIOLLNM
ctopoHam yrna AOB: OALNM, OBLNK (pucyHok 53) n OA_LEC,
OB_LED (pucyHok 54).

I.Yrnbt «MNK 1 ~AOB II. Yrnbl ~£CED u ~AOB
Pa3HOMMEHHbIE 0/IHOMMEHHbIE

PUCYHOK 53 PUCYHOK 54

CBOJWCTBA:

¢ OgHoMMeHHble ob6a Tynble WM oba OocCTpble Yrfbl C COOTBET-
CTBEHHO NapansienbHbIMU (MepneHanKyNApHbIMK) CTOPOHAMU KOH-
FPY3HTHbI.

¢ CymMMa pasHOMMEHHbIX (OANH OCTPbIN, ApYron Tyrnown) yrnoB € COOT-
BETCTBEHHO MapasiesibHbiM1 (NepneHanKyIapHbIMM) CTOPOHaMM
paBHa 180°.

¢ Ecnn oguH 13 OByX YrMOB C COOTBETCTBEHHO MapasiiesibHbiMK
(nepneHanKynapHbIMK) cTopoHamu paBeH 90°, TO BTOpOW yron
TOXe paBeH 90°.

MMPUMEP: Yemy paBeH yron, cOOTBETCTBYIOLLME CTOPOHbI KOTOPOro Mna-
pannenbHbl CTOpoHaM yrna B 163°?

PEWEHWE: Echv yribl ¢ COOTBETCTBEHHO Mapasn/ie/ibHbiIMM CTOPOHAMM
OAHOWMEHHbIE, TO UX BEMIMUYNHBI PaBHbl, €C/IN XXe OHU Pa3Ho-
WMEHHbIe, TO nx cyMma paBHa 180°. Takum o6pa3om, UCKO-
MblIi yron nnbo paseH 163°, nn6o paBeH 180° — 163° = 17°.

OtBeT: 163° nnun 17°.

Yrnbl C COOTBETCTBEHHO
nepneHanKynspHbIMU
CTOPOHAaMM U/IN KOHTPYy-
3HTHbI, NN XXe UX
cyMMa paBHa 180°.

i 3anomHute: Ecnun
cyMmMa yryioB 180°
WJIN 7K€ eCJTH YTJIbI
i paBHBIE, TO 3TO He
| 3HAYMT, YTO UX
CTOPOHBI NapaJ-

! JIeJIbHBI MJIK TIep-
! NeHJMKyNAPHEL




YNPAXHEHUA

1. OTBETbTE Ha cneaytoLne BONpocChl:
a) ByayTt nn BepHbl yTBEPXAEHUA 3TOW TeMbl, €C/IM OOHU CTOPOHbI
ABYX YI/10B NapannesnbHbl, @ Apyrne — HenapannesnbHbl? MNouemy?
b) Y kakux yrnoB Ha pucyHke 55 CTOpOHbI napanienbHbl COOTBET-
CTBYlOLWMM CTOpoHaMm yrnia AOB?

c) Kaknmmu 13 HmxkeykasaHHbIX MOryT ObiTb rpagyCHble Mepbl ABYX
Yr/10B C COOTBETCTBEHHO NEPNEHANKYIAPHLIMW CTOPOHAMMU:
28°n 152°; 150°n 30°; 42° 1 148°; 90° n 90°?

d) Ha pucyHke 56 nokasaHbl yrnbl AOB, CED n MKP c cootser-
CTBEHHO NapannesibHbiIMM CTOpoHaMu. Hangute rpagyCHble Mepbl

3TUX YINOB.
J Z A M L D U 1
125° { Z /1250 P 555 125°/
65° 65° 56°
HoOvoF B 0 BN K G b 5k
PUCYHOK 55
A P D
) 113° C
PUCYHOK 56 0 M
A C 2. a) [NocTponTe yron ¢ BepLUIMHON B TOUKE A 1M CO CTOPOHaAMM COOT-
D ° . BETCTBEHHO NapasnnenbHbiMy cTopoHam yrna DOC (pucyHok 57).
K b) MocTtponTte yron ¢ BepLumHoun B Touke K 1 Co CTOopoHaMm CooTBeT-
CTBEHHO NepneHanKynapHbiMu ctopoHam yria DOC (pucyHok 57).
0
PUCYHOK 57 3. a) Haueptute pasBepHyTbin yron AOC. lMoctpoute yron BOD, cTo-

POHbI KOTOPOro napannesnbHbl (MK NeprneHanKynapHbl) CTOPOHaM
OA n OC. Yto Bbl MOXeTe ckazaTb 06 3Tux yrnax? OobsacHuTe.

b) Haueptute npsamon yron MNK. Noctponte yron PSR co ctopo-
HaMK COOTBETCTBEHHO MNapannesbHbiMK (MEPNEHANKYNSAPHBIMM)
ctopoHam NM n NK. Onpegenute Bug 31oro yrna.

4. a) Haueptute yron ABC B 60°. INocTtponte yron MNK, CTOPOHbI KO-
Mposepbre cebs TOpOro napannenbHbl ctopoHam yrna ABC. KakoBa MoxeT 6biTb
Mepa yrna MNK? MNoyvemy?

b) Haueptute yron MOK B 105°. MoctpownTte yron CDE, cTOpoOHbI KO-
TOPOro nepneHamKynsapHbl ctopoHam yrna MOK. Hangute rpa-
aycHyto Mepy yrna CDE v BbisCHUTe BMA 3TOrO yrna.




5. anbl yriel ABC n DMK (pucyHok 58 a, b, ¢), npuyem BA || MD n BC || MK.
Onpepenute rpagyCHble Mepbl 3TUX YroB.

A /ABC + /DMK = 236°
3
c)C
ML 2x+15 B M c
PUCYHOK 58a K PUCYHOK 58b PUCYHOK 58¢ M

6. OaHbl yrnbl AOB 1 MCN, npuiyem OALCN 1 OB_LCM. Hantn rpagycHyto
Mepy 3TUX yrioB (pucyHok 59 a, b, ¢).

5 ZAOB + /MCN = 168° M
: A
AN C/< 3x-33° 0 <J4x-10°
x M N
006200
0 6x—-30
PUCYHOK 59a PUCYHOK59h B PUCYHOK 59c¢ B

7. [OaHbl OBa yrna ¢ COOTBETCTBEHHO NMeprneHaMKYNapHbIMU CTOpOHaMK. Hai-
aunTe cnegyrowme yrnbl:

a) ZCED="? ecau ZAOB = 56°,
by ZAOB=?u ZCED="? ecot ZAOB : ZCED = 2:7,
c) ZAOB=?nu ZCED =? eciim ZAOB = 3-ZCED,

d) ZAOB=?nu ZCED=? ecitt ZAOB = 20x + 44°, ZCED = 10x + 46°.

8. a) OgvH 13 yrioB € COOTBETCTBEHHO Mapas/ieNibHbiMM CTOPOHaMM COCTaB-
nqaet 20% gpyroro. Hangute rpagyCHy0 Mepy 3TUX YIoB.
b) Yrnbl ¢ COOTBETCTBEHHO NapasienibHbIMU CTOPOHaMM OTHOCSATCA Kak 3:6.
Hangute pasHOCTb KBagpaToB MX rPagyCHbIX Mep.
c) OaouH 13 OByX YIr/10B C COOTBETCTBEHHO NMEPNEHANKYNAPHbIMU CTOPOHaMM
cocTaBnisieT % yacten gpyroro. Hangute rpagyCHyto Mepy 3TUX YI/10B.

9. ®usuka: [iBa rpysa P, n P, maccoi 10 Kr 1 5 Kr COOTBETCTBEHHO NOABELUEHbI K
KOHLIaM BepeBkU, ornmbatoLen koneca A u B (pucyHok 60). B Touke C BepeBku
AB nopgelueH rpys P, maccoit 15 kr. Cuctema HaxoanTCs B paBHOBECHM.
Hokaxute, yto LACB = ZCAP,+ ZCBP, .

PUCYHOK 60
10. Haueptute kakomn-Hmbyap 1) octpbin yron AOB n 2) tynon yron AOB.

a) Kak pacnonoxeH yron ¢ BeplmHon B Todke O 1 CTOPOHaAMKU COOTBET- Mposepbre ceba
CTBeHHO napannensHbimu nydam OA n OB? VMI3obpasnte 3T yrnbl 1 Ha- E E
30BUTE K KAKOMY BMOY OHWN OTHOCHATCS. -

b) Kak pacnonoxeH yron ¢ BepwmHon B Touke O 1 CTOpOHaMM COOTBET- E:' %

CTBEHHO nepneHaukynspHbiMu nydam OA n OB? M3o6pa3snte aTu yrnbl
N Ha30BUTE K KAKOMY BUAY OHW OTHOCATCA.




0bobuwiarowue 3asaHus

1. Cymma Tpex yrnoB, 06pas30BaHHbIX MNpU MepeceyeHnn AByxX MNpPsMbIX,
paBHa 200°. Harignte atu yrnbil.

A) 100°, 50°, 50°; B) 80°, 80°, 40°; C) 120°, 20°, 20°

2. BHyTpeHHMe HaKpecT nexallme yribl d v [3 Nony4YeHbl Npy nepeceyeHnn aByx
napannenbHbIX NPSIMbIX TPeTbel. Kakoe 13 cneyowmx yTBep)XAeHNA BEPHO:

A2 <1, B) 2 - 1; c)2-o; D) 2507
B B B B

3. MocTpowiTe yros, BEpLUMHA KOTOPOrO JIEXMUT Ha CTOPOHE AaHHOro yrna, a
CTOPOHbI COOTBETCTBEHHO MapariiefibHbl ero ctopoHaM. Mccnenyirte pac-
MOMOXEHNE CTOPOH 3TUX YI/IOB.

4. Camup cuntaer, 4To, ecm rpagycHbole Mepbl yrnos AOB n MCD paBHbl, TO
NX COOTBETCTBYIOLLME CTOPOHbI NepneHanKynsapHbl. [1pas N oH? MOXHO
NN yTBEPXAaTb, YTO COOTBETCTBYIOLLME CTOPOHbI ABYX YI/I0B NapanfiesbHbl
NN NepneHanKynspHbl, €CAM CyMMa 3TUx yriios pasHa 180°?

o

OanH 13 AByX Yr/oB, MOJyYaloWNXCa Npu nepecevyeHnn AByX MNpPSMbIX
TpeTben, 6onbwe gpyroro Ha 30°. Hangute:

a) pasHOCTb 3TUX YI/IOB b) cpegHee apndmeTmyeckoe yrnos
c) 25% OT CyMMbl 3TUX Yr/10B

o

BHyTpeHHME HakpecT nexalmne yriibl a U 3 NoayYeHbl Npyu NepecevyeHnn
NPAMbIX @ U b TpeTbelr NpAMon ¢. [pu BbINOTHEHNN KaKOro YC/0BUSA Nps-
Mble a n b 6yayT napanienbHbl:

A)a-B>0° B)B—-a=0° C)a+B=180°% D)a+B=90°7

7. CoOTBETCTBEHHbIE Yr/bl A U 3 MOMyYeHbl NPU NepecedyeHnm Npambix a u b
TpeTben nNpsamon C. [pn BbINOTHEHUM KakKoro yC/ioBus npsamble a u b 6y-
AyT napannenbHbl:

A)a:B=1:1; B)%<1; C) %; D)a-B=90°?

8. CyMMa HanMeHbLLUEro 1 NOSTIOBUHbI HAMOO/bLLETO N3 BHYTPEHHUX OAHOCTO-
POHHWX Yr/10B, MOMIYYEHHbIX MPU NMepeceyvyeHnn Npsambix a U b TpeTbel
npamon c, pasHa: a) 1007 b) 120°. YeMy gormkeH ObiTb paBeH MEHbLUUIA U3
BHYTPEHHUX OAHOCTOPOHHWUX Yr/10B, YTOObI NpAMble @ U b Oblav napan-
nenbHbIMAU?

©

OAviH 13 OBYX BHELUHUX OAHOCTOPOHHMX YI/I0B, MOMYUYEHHbIX MpY nepece-
YeHUn AByX NapannesnbHbIX MPAMbIX TPETbER, COCTaBNAET

3. 1. 4. 7 .
a) L b) L C) 5 d) T Hangute at1 yrnbl.




MHorouneHbl - 310 0AHO 13 Hanbonee yﬂUTpBﬁJ'IHEMbIX OHH 0 l.I" EH bl
MOHATUI B XU3HELEATENIbHOCTI YE/I0BEKA. HaanMep,

MOKynas B MapKeTe 3 KT MyKW, 2 Kr Caxapau 1,5 xr

MaC/a, Mbl YMHOXaeM B YME 3TW YNCA HA LiEHY 1 KT M H 0 ro "I" EH bl

COOTBETCTBYHOLLE0 TOBAPA ¥ CK/1a/blIBAEM NONYYEHHbIE
npou3eAeHus. [lpyrumu cnosamu, NpeanonoxiM, 1 xr
MYKM CTOUT 7 MaHaT, 1 KT Caxapa — n MaHaT U 1 KT
Macna k MaHat, Torja Mbl JOMKHbI 3annaTuTb B Kacey
JIEHEr B KO/IMYECTBE, PABHOM CyMME (MHOT0YEHY)

3m + 2n + 1,5k MaHar.

VHXeHep, MOZEMPYILLII KaKVE-TO KPUBbIE-TPadUKH,
CTPOUTENb NPU AN3aiAH-NPOBKTAPOBAHWI A0POT, 34aHMiA
WA APYrAX CTPOBHMUIA, 3KOHOMUCTbI Y MPOTHO3MPOBA-
HUW 9KOHOMMYECKOTD POCTA, MEVKM MDY M3YYEHIM M0-
BE/1eHsS DAKTEPHIA 1 BUPYCOB NPUMEHSIHOT NOHATUE MHO-
rousIeHa.

B 9tom pa3zene Bbl
03HaKOMMUTECH C MOHATUAMM . -
0/IHOYJIEHA 1 MHOTOYJTEHA, a TAKXKE *"M ~

o ~—— ‘\ o 7 \ \ o
Y3HAETE 0 EUCTBUAX HAZ HUMMI. ) ‘ ‘ ‘ /:b\\&\\k\\\;\ ‘)‘\i




PA3OEN 4

_1
2
k
[pumepbi
0/HOY/IEHOB
7

78

9ab-(—3abbc)

Hacenenue: Hacenenve
Asepbaiiaxarckoit Pecnybauku bonblue
10000000.

370 YMC/I0 MOXHO KOPOTKO 3anucatb Kak:

10000000=10-10-10-10-10-10-10 =10"

7 pas

[pou3Howwenme: A B cTeneHn n

WK XE CTENEHb a NOPS/AKa .
BcnomHuTe, Kak
yntaetcs a2 v as.

OaHouNeH U npou3seeHne 04H04JIEHOB

OpHouNeHbl COCTOAT M3 Npou3BeaeHns yncen n oyks. B
YACTHOM C/lydae TO/IbKO YMCNO UK TONbKO ByKBa TOXe eCTb
ogHounieH. MHoxUTeNn, o603HavYeHHble GyKkBaMn, MOTYT Ha-
3bIBaTbCA MEPEMEHHbIMU.

Yuncno, nonyyeHHoe npu YMHOXEHUN 4YnC-
NOBbIX MHOXWUTENEW OAHOY/IEHA, Ha3biBaeTCs
Ko3pPULMEHTOM.

OpgHouneH —% COCTOMUT TO/IbKO 13 KO3 DULIMEHTA.

B ogHouneHe k koadpduumeHT paBeH 1, k — nepemMeHHas.
B ogHouneHe 4x koadPpUUMEHT paBeH 4, T — NnepeMeHHas.

B ogHouneHe 8y°z° KOadPUUMEHT — 8, MEPEMEHHbIE Y U 2.

B ogHouneHe 9ab - (- 3abbc) koapduumeHT paBeH

9.(-3) =-27, nepemeHHble —a, b, c.

CreneHb ogHouneHa: Cymma creneHen 6yKBeHHbIX MHO-
XUTenemn (nepemMeHHbIX) OQHOY/IEHA Ha3bIBAETCS CTEMeEHbIo
(nopsakom) ogHouneHa. Ecnn B ogHouneHe HeT OYKBEHHbIX
MHOXWUTENEN, TO €ro CTENEHb CHNTAETCHA PABHOM HY/IIO.

CreneHb —% paBHa O.
CreneHb 4x paBHa 1, Tak Kak: 4x = 4x?.
CreneHb 8y*z® paBHa 2 + 3 = 5.

CreneHb -27a*b’c paBHa 2 + 7 + 1 = 10.

[NMponsBeneHne n MHOXUTENEN, KaXablh N3 KOTOPbIX paBeH
a, Ha3blBaeTCs HaTypanbHOW CTEMEHbLIO YMCIa a NOpPAaKa 1 U
o603HavaeTcsa a™. 3gecb n = 1:

a-a-a-....a=a"
‘nz\zlas

MNoBTOpPSAOWMIACA MHOXNTENb @ Ha3blBaeTCs
OCHOBAaHMEM CTeMeHu C HaTypabHbIM
n <— (TeNeHb nokasaTtenem n.

<—— 0CHOBAHNE  Yncno MOBTOPEHUI MHOXUTENS @, TO €CTb
YMCNO N Ha3blBaeTCA NOPAAKOM UK
rokasaTesieM CTerneHu.
YacTHble cnyyau:
at=a, a*=a-a, a*=a-a-a, a‘=a-a-a-aq.
[ ] 1" = ]_
SANTOMHUTE: ’
e 0"=0mnopun>0,
ea’=1mpnua=0.



UccnepoBaHue: [MponsBeneHne MHOXUTENEN OOHOYMEHA, ABMSAIOLLMXCA
HaTypasibHbIMU CTEMEHAMW C OAMHAKOBbIMM OCHOBaHUAMMW, ONpeaensaeTcs
cnegyowmm obpasom:

[pou3BeseHMe
0/IHOY/IEHOB ECTb
0/IHOY/IEH.

9 pas

m*-m’-m=(m-m-m)-(m-m-m-m-m)-m=m’

1
m3 m5 m

Mpy YMHOXEHUN OHOY/IEHa Ha OAHOY/IEH MNOMyYaeTCsa ONATb OAHOU/IEH:
9ab - (-3ab’c) =9-(-3)-a-a-b -b*-c=-27a*b'c
Kak Buanm, npoussegeHue ogHouneHoB 9ab n (-3abfc) 3anvcanun B
cXKaTtoMm Buae.

OpgHouneH, B KOTOPOM YMC/I0BON U 6yKBeHHbIe MHOXWUTE/TN 3arncaHbl
KaXkabl TONIbKO OAMH pa3, Ha3biBaeTCcs OAHOY/IEHOM B CTaHAAPTHOM Buae.

B ctaHgapTHOM ofHO4Y/1eHe O6bIYHO Ha MEPBOM MECTe MULIETCHA YNCOo-
BOW MHOXMUTE/b, 3aTeéM — OyKBEHHbIe B andaBUTHOM NOpSAOKE.

Hanpumep: 7m?2-0,8n He aBnseTca cTaHOAPTHLIM BUAOM OHOYNIEHA, NOTOMY
4YTO B HEM [Ba YWC/IOBbIX MHOXWTENS. 3anvleM OAHOY/IEH B CTaHAAPTHOM
BUAE, NPeaBapuUTe/IbHO NMEPEMHOXMB 3TU ABa YMCMOBbIX MHOXUTESIS:

™m?-0,8n="7-0,8 m*>n=5,6m%>n

MponsBeneHne HaTypasibHbIX cTeneHemn ¢ 0OANHaKOBbIM OCHOBAHMEM:

Ona nob6oro O5PA3LIbI:
uncna a v NoBbIx SANOMHUTE: g™+" = a™ - a”

HaTypanbHbIX xt - xt=xf (-2)*- (-2)" = (-2)°
uncen mun

a™-a®*=q"*"

Hanpumep: 211 = 27+¢ = 27 . 2¢
911 _ 91424345 _91,92,93,95 3°-37=3" -y -yt =y

10%-10 - 10° = 103%+!+6= 105

O,EI,HO‘-IFIeHbI, oTm4yarowmeca TO/IbKO 3HAakKoOM, Ha3biBAlOTCA MNPOTUBOMO-
NOXXHbIMU OgHO4Y/1IEHaAMMU.

Hanpumep: 2abc? n —2abce?;, —x v x; 0,3m n —0,3m NPOTUBOMNONOXHbIE Of-
HOY/1EHbI.

PaBHble gpyr Opyry OAHOYAEHbI, WM XE€ OAHOYEHbI, OTAnYaroLmecs
TOMbKO K03¢¢)VILI,MeHTaMVI, Ha3bIBAKOTCA I10,q06HbIMVI oaHo4Y/1IeHaMM.

Hanpumep: BHu3sy ykasaHbl nogo6HbIe 0AHOYNEHbI:

KoagppuymeHt 0H04EH

v 4x*y? > 4 bykBeHHas  _g2p, . (-3abc) __
v da - yacTb | 5
y > — [potuBononoXHblit —6a°b’c

A 3 2913
Ty Koadduupent 6
v _xy3x — _x2y3 - s 11—

&
BuAa " 3h7
v 22y o1 / Saihie MozobHbId (0bpaseu) 0,7a*b’c
v dxyPy = 4%y 4 EBI'IBHI: 3+7+1 =11

Y

33— 5 0ZHOYNEH
CTaHAAPTHOIO




1. Kakune 13 cnegytoLmx BblpaXKeHnn aBAaTCS OgHOYIeHaMN?

a) 2,5x%y; b) a® + a; c) a® - b d) -m; e) ¢’

f) —Txy*; g) a‘a; h) —21;43m2m3m; k) 0,6; m) E;
c

Na-(0,5; p)3@+y? o)L s)-23 N

Yy
2. Hangunte npousBeneHme HaTypasibHbIX CTEMEHEN:
a) 5% - 5% b) (-0,7)* - (-0,7); c) 9% - 9%
d) xb-x° - x-a? e)a’-a-a’ f) —y* - y°.

3. Hannb, ®apug, KOcnd, Menek 3anncanu B Tabnuuy ogHo41eH nogo6HbIA,
KaK OHM CUYMUTAIOT, OAHOUNEHY Tab’c?. BbIACHUTE, KTO U3 HUX NPUBEN npa-
BUNbHbI NpuMep. O6bACHUTE OLINMGKY TOro, KTO Aa/l HEBEPHbIA Npumep.

OpHounex Mpumep Hauns | Tpumep Gapuga | Mpumep I0cuda | Mpumep Menex
Tab’c? 13ab’c? -9ab’c? ab’c? Ta’bc?
3anuwmnTe Kakon-nmbo ogHOuUNEH, NOOOOHBLIN HUKEYKA3aHHOMY OHOU/IEHY.
mn*c? -42x%y 2abc -56 2,34t"

4. BbinosHMTe OEWCTBUSA MO anropuTMy MpuBeOeHUs odHO4Y/IeHa K CTaH-
B)
AapTHOMY BUAY: 6a-3ab-(—gJa2b

Anroputm:
1) Hangute npomnsBefeHme BCeEX YNCIOBbIX MHOXUTENEN:

6-3:(~2)=-15.
6

2) BykBeHHble MHOXUTEM 3anuLLMTe B asipaBUTHOM MOPSAKE:
a-a-a*-b-b=a*b
3) 3anuwuTe B cTaHOAPTHOM (CkaToMm) Buae: —15 a*b>.

O6Lwasa 3anuchb:

anIMeHeHVIeI BbinonHute YMHOXeHNe 1 3anmnTe B CKatom Buae:

a) 3a - (-ba?); b) -7b* -(b®) - b; c) -0,5¢3d - (-9c%)d";
d) 10xy® - (-xby); e) 4x? - 3y?; f) 0,2a - ¢ - (-7b);
9) (-0 - (-0 h) ~1,2mn - 0,3m; m) -3be’ - () - 2y,



5. MatemMaTu4yecKnin OUKTaHT:
a) KoapdpuuneHnt 14, nepemeHHble a, b n ¢, ctenenb 11. 3anuwmte oa-
HouneH. MNpeacraBbTe ero B BUAE Npov3BeaeHns AByX OQHOY/IEHOB.

b) KoaddurumeHT -15, nepeMeHHble x 1 y, cTeneHb 8. 3anuwmte ogHo-
YneH HecTaHgapTHoOro Buaa. NprBeanTe ero B CTaH4apTHbIA BUA,.

c) 3anuwmnTe Kakon-HMbyab O4HOYNEH CTaHOAPTHOro BuAaa. 3anuvwiure
MPOTMBOMO/IOXHbIN €MY OOQHOY/IEH.

6. Npngymante 0gHOYMEHbI C MEPEMEHHBIMU M U 1 TAKNE, YTOObI Y HUX
a) KOadPMUNEHTbI 6blIN PaBHbI, OyKBEHHbIE MHOXUTEN Pa3HbIE;
b) 6ykBEHHbIE MHOXUTENM GbINN Obl OANHAKOBbIE, KO3IPDULMEHTLI — pasHble.

B kakom cny4dae nony4yaroTca nogo6Hble OgHOYNEHDbI?

7. NpuBegnte ogHOYNEHbI K CTaHOAPTHOMY BUAy, onpenenmre KoapouumeHT
N CTeNeHb ogHOouYIeHa.

2
a) 3mndm - Tmd?; b) (-0,1kx*)? - 30x%; c) 2,3cab® - (%acj ;
d) 14yx* - xy - (—gyxj; e) (5ab)? - (-0,2a%b)?%; f) 1,3(-n)a - (0,2bn?)3.

8. Bo3BeguTe B cTeneHb.

a) 2, b) 5 OLey  d) @4; o) (11j5
4 3
4y 2. 5. 3. 7 2.
f) (__j o) (LG)E  h) 3y K (0,7  m) (__j ;
5 12

n) [_zljg; ) (-0,(6))"
4

9. 3anuwnTe BblpaXkeHusa B Buae npousBeeHna CTeneHen ¢ 0aMHakoBbIM
OCHOBaHMeEM.

ptq
a) 72+3; b) 9¢*;  ¢) (-11)>; d) [%j ;o e)m'? f) bvv+z,

10. Bblumcnute x" ans 3agaHHbIX 3HaYEHUN X U HaTypasibHOro n.
a)x=1,12); n=3; b) x =0,0(7); n=2; c)x=1,2);n=4.

11. Bbluncnute 3Ha4YeHUS BbIpaXXeHUN:
a)3"+2"npun=2;
b) a4—a2npma=—%

12. lMNpepacraBbre:
a) 0,49; 0,64; 169; 1%; 1,44; % B BMAE KBagpata HEKOTOPOIro Yn1Cna;
b) 64; -216; 0,001; ——°>_: 417. 1127

1257 27 216
c) 25; 125; 625; 15625 B BUAe cteneHn umcna b.

B BMAe Kyba HEKOTOPOIro Yncna;




13. MNpuMeHnTe cTeneHb C OCHOBaHMEM 2 A9 BblYNCTEHUS:
a) 8 - 32; b) 4 - 32; c) 16 - 64; d) 128 - 2;
e) 256 - 64; f) 8 - 1024

14. lNpuMeHuTe cTeneHb C OCHOBaHMEM 3 ANS BblYNCNEHUA:
a)9 - 3; b) 27 - 81; c) 3*-09; d) 243 - 32;
e) 729 - 27, f) 81 - 3¢

15. Onpegenute naowanb 3agaHHbIX Ha pucyHke 1 a, b, ¢ NpaAMOyronbHu-
KOB. YKaxuTte KO3OPULMEHT N CTEMEHb MNOIYYEHHOrO OAHOYNEHA.

25¢
1
~a 3 ib
5 7% 15
10b
PUCYHOK Ta PACYHOK b 14y PUCYHOK Tc
16. Onpepgennte O6BHEM 3a4aHHbIX Ha puUcyHke 2 a, b, ¢ duryp. Ykaxute
KO3PDULMEHT 1 CTENEHb NOIYHYEHHOrO OAHOYIEHA.
IIpamoyroabHbI Tnauanp Ky6
IIapaJiieJernmIies]
; d=1422\
: N
E 12q2 8
; ™|~
flac i T
. <
/ A nzs 14 9L ys
S NI 1
PUCYHOK 2a PUCYHOK 2b PUCYHOK 2c

[poBepbTe cebs
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CokpalleHune gpobu — 310 geneHne YncnuTens u 3Ha-
MeHaTeNna Ha OOLLMIA MHOXUTE b, OT/INYHbIA OT €AUNHULLbI.

18z’

2%
NOXVMM OJHOUYMEHbI, CTOALME B YUCAWUTENe W 3HaMeHaTene

Hanpumep, cokpaTtum apo6b [nsa sTtoro cHavana pas-

Opobun, Ha MHOXUTENW:

OtHoweHue 0AHOYNEHOB

Kak Buaum, oguHako-
BblE 0/JHOUJIBHbI B YHC-
TIUTENE U 3HAMeHaTe e

COKPATWIIUC.
182" Z£.9 4 -4 £ xxx2x 92222 92 .
3 = = = —_—= 4,5.1‘ .
4x L2 4 X £ )
O6paTtuTe BHMMaHWE Ha AeneHne ofdHouseHa X’ Ha of-
HoYseH
7
x -3=
Z=x 2t =2 7-3=4
x
Taknum o6pa3om, NoyYaeTcsa NpaBuIo AeNEHNS HaTypasib-
HbIX CTENEHEN C OANHAKOBbLIM OCHOBaHUEM:
Ona nto6oro oIMYHOro ot
HY/1S1 paLMOHaIbHOro YMcna a [PUMEPL: 3AMOMHMTE:
1 HaTypasbHbIX YACET M U N '
BbINO/THAETCS PaBEHCTBO &P g =g (-2)13 . (=2)8 = (-2)° l=a™:a"=a"""=a’,
am:a®*=qaqm™ " 37.35 =32 ys . ys - ys_s= yo =1 TaK KaK
B 3ToM paBeHCTBE CTOPOHbI a’=1

MO>XHO NMOMEHATb!:

a”"=a™:a"

YNIPAXHEHUA

1. VicnpasbTe oWnbKU, 3annmnTe NpaBuUibHO N 0O6bACHUTE.
a)a®:a’ =a' e)a’-a’:a’ a’®=a’

f) k44 . k2 - k22;

g) nll . n5 — nlO;

h) b3 — b® — b% = b®.

b) x': 2% = a¥;
c) b¥: b®- b =0b?
d) mi2-8 = mi2 - m¥

2. Hangute oTHOLWEHUS:

a) 5’ b) 8ab” o .
25x 2ab® x'®

1 9

17 (3j
dms:m e 5D f) L2

(_2)13

19%1: 19 : 19% = 194-1-%= 1917




3. 3anuwuTe BblpaxeHne af: a™ - a B BUAE CTEMEHU C OCHOBAHMEM a U
BblUMCINTE ero 3HadeHne npu a =3,k =2, m=4.

4. 3anuwunTe BbipaxeHue m? : m? : m® B Buge CTeneHn ¢ OCHOBaHNEM M.
BbluncnimTe 3HaueHne npu

a)m=3; b) m = 10; c)m = (-2); d)ym =17

5. lononHute Ta6nmu,y, npeaBaputTesibHO 3anmcaB 4YnC/ia B BUAe CTeneHu.

(3,2)*:(3,4)* = 57:5%:5%= (-0,16)*: (-0,16) =
(a-b)P:(a-b)"= T T = 21%2:21-21°=
(x—2y)" : (x - 2y)"0 = 114:11-11°= | 1,7-1,7%:1,75-1,7 =

78 o 787 0 g8 3 G =

(1,3))* : (1,(3))° =

(56 G-

6. Ynpocture:

—-15x* —24a° 16ab" 28m’n
a) ——; b) ——; ) ————; d) ;
5x° —-8a’ 8a''b’ —4m’n
62xyz2" 038
e) 200'; ) m?; g P el
ldxy'z 18b°

7. YNpocCTuTe BbIpaXeHus, NPUMEHWB NpaBuio Ae/IeHNSA CTeNeHen:

CC
ST CH
6 6
o [42) 0. 1
o 1 57125 (0.21)) (47} K) SRS
o T e () (1)
7 ’ 10

8. 3anuwmnTe BblpaXeHust B BMAE MPOMU3BEOEHUS U OTHOLUEHUS HECKO/b-
KNX CTEerNMeHen.

a) x10% b) y°; c) 117 d) 413, e) 91, f) 522,

9. MbicnuTtb o6paTHO: BMecTo «*» 3anuimTe CTeneHb C OCHOBAHUEM C Tak,

4TOObI NOYYUNOCh BEPHOE pPaBEHCTBO. Pesynbrat o60CHynTe, npume-
HVB NPaBW/IO AENEHNS CTEMEHEN.

a)c?- *=cb b) ccc - * = c!9
c) cct- * = cld: d) * - ¢t = ¢
e)*.cct=c" f) * . ct%. c®=c*.



10. Hangute HensBecTHOE:
a)x:T7*="T8 b) 11¢:y =113 c)a:45%9=45%

11. FleomeTpua: O6bLEM NPAMOYroNibHOroO nNapasnnenenvnena BblpaXkaeTcs
oaHouneHom 12x%y (pucyHok 3). KakoMy ogHOY/IeHy paBHa BbiCcOTa na-
pannenenunena?

12. Ynpoctute:

a) x*x? b) a®: a’% C) T’Z—:; d) n® — mY; e)p® + c’.
13. YnpocTtuts:

a) T T b) ak: ax!; c) 1142 11,

d) 3m+t: 3m-5 . 310, e)4:4%-": qaf f)y me+1: me-2,

14. BMecto m 1 n nogcraBbTe TakMe 4Yucra, Ytobbl CTEMEHb BblIpaXXeHUs
a™!: a™ 6bina paBHa
a) 8; b)11; ¢ 7

15. MNMpusHakn genumoctn: OOOCHYyNTE, 4TO MpU MOObIX HaTypasbHbIX 7
3HayeHne Opobun Toxe eCTb HaTypanbHOE YNC/O:

10 —1; b) 10 +8; o) 10 —4'
9 9 3

a)

16. MokaxkuTe, YTo NMpU NOOOM HaTypasribHOM 3Ha4YeHun k

a) uncno 3* okaHUMBaETCs Ha eanHuLYy;

b) uncno 10* — 1 kpaTtHo 3.

17. sy4yante B cpaBHEHUM:
Pacnonoxwute uncna a, a®> n a® B NOpsiAKe BO3pacTaHus, ec/n

a)l0<acx<l; b)-1<a<0; c)a>1; d)a<-1

18. Kakol offHoUIeH MOXHO BnMcaTb BmecTo (¥)?

a) baxByl: * = % xSyt b) —-24a%'b° : * = 3,5a5;

c) *: 3%m8n11k7 = mk*.

19. MOXHO NN pasfgennTb ogHouNeH 8x’ Ha ogHouYNeH 2xy, YTOObl B YacT-
HOM MONYYNNCS OQHOUNEH?

20. Kak nameHutca niowanb npuycagebHoro yyactka, €Cav g/MHy ydactka
yBeMUNTb B 3 pasa, LWMPUHY YMEHbLUNTb B 2 pa3za?

PUCYHOK 3

2y

Moacka3ska:

Uccneayiite

CTeneHu yuena 3

[poBepbTe cebs




Bo3seeHue npon3seaeHuUs u
OTHOLIEHUS 0HOYJIEHOB B CTENEHb

PA3OEN 4

[Py BO3BE/IEHUM HATYPabHO/
CTEMNBHM B CTENEHb 0CHOBAHMUE 0C-
TaTcs 663 M3MEHEHNS, a NPOK3Be-
[IHVIE CTENEHEIA 3anuChiBABTCA B

SAMOMHUTE

a™ = (™" = (a")™

215 = (29)% = (23).

Y106b1 BO3BECTH OTHOLLEHME B
CTEneHb, HaZ10 BO3BECTK B 3Ty
CTEeNeHb 0TAENbHO YACIUTEND U
0T/E€/1bHO 3HaMEHATE/b.

JANTOMHUTE

UccneposaHue: Haigém 3HaveHne BbipaxkeHusa (23)*
(2%)* = (2%)-( 2%)-( 2%)( 2°) = (2:2-2)-(2:2-2)-(2-2-2)-(2-2-2) = 22,

3HauuT, (2%)* = 212, 3:-4=12

Boob6we MoxHO chopmynmpoBaTtb NpaBuia BO3BEAEHUS
HaTypasibHOWN CTEMNeHN B CTEMNEHb;

Ansa no6oro [PUMEPbI:
paunoHaIbHOIro (x9)2 _ .’1,'18; (—85)3 _ (—8)5'3 _ (—8)15;
yncna a u Haty- s, . N

(am)n = amn ((m3)4)2 — m3~4-2 = m24'
denctButensHo,
n wWmyx
n ’_/%
(am) =a™-a™-..-q™ :am+m+...+m =q™
nwmyx

BosBegeHue npousBegeHuUsa B CTeNeHb:

Onsa nobbix pa- MPUMEP:
LUMOHANbHbIX YM-
cenawub v Haty- (3a’bct)? = 3% - (@) - (b)* - (¢*)* =
panbHOro uncna m = 9a'%b’ct.
(ab)™ = a™ - b™

Bo3BeaeHMe OTHOLLEHUS B CTEMNEHb:

Onsa nobbix
pauMoHanbHbIX
uncenanb (bz0)n
HaTypasibHOro ymucna m

(2)’” _a”
b b"
[TPUMEP:

-z
9 9° 81




YNPAXHEHUA

1. cnpaBbTe owmnbkn B paBeHcTBax. OTBET 060CHYyMTE.

a) @ = o b) (@) = @ ©) (m")* = m;
d) x5‘ (xIO)O — xlS; e) (x3)3 . x5 — xl; f) (n2)4 . (nQ)Z — n25;
9) (m?)? = m?; h) (a®)? = a's.

2. BMecTo x noactaBbTe Takoe YMCOo, YTOObl PaBEeHCTBO Obl10 BEpPHbIM.
OT1BeT ob6oCHyMTE.

a) (34)1 - 312; b) (ax)10= a40; C) x5 . xS - 787
d) (x4)25 — 3100; e) (83)3: . 85= 810; f) 5.76 . 530 - 526‘

3. CeBunb npepctaBunia ogHouneH 16a*b® B Bupe (4a?b*)?, Camup — B
Buae (2ab?)*. Yeii pesynbrat BepeH? OTBET 06bsACHUTE.

4. Bo3BegnTte ogHOYMEHbI B CTEMEHD:!
a) 4x?*y B KBagpar; b) —-2m?n? B Ky6;
c) —4ax® B cTeneHb 4.

5. MNpepactaBbTe O4HOYIEHDI B BUAE KBagpaTa Kakoro-nmbo ogHoueHa:
a) 81x%y%;,  b) 144 a*b%c%; ) 169 y'%  d) 0,04m';  e) 2_951;8.
6. lNpencraBbTe OgHOYNEHDBI B BUAE Kyba Kakoro-imbo ogHo4YNeHa:

a) 64x?; b) 125 a®c®;  ¢) 216y  d)0,027Tm'; e)—2—87b9.

7. a) 3anuwmnte Opobb, KOTOPYKD MOXHO MpeacTaBuUTb B BMAe KBagpaTa
HeKoTopoOW Apobu.

b) 3annwunte gpobb, KOTOPYIO MOXHO NpeacTaBuTb B BuAe Kyba HEKO-
TOpOW gpobu.

c) 3anuwmte gpobb, KOTOPYKD MOXHO NpeactaBuTb B BuAe Kyba HeKo-
TOopon Apobu 1 B BUAeE KBagpaTa opyron opoobu.

8. 3anuwunTe BblpaxxeHne 220 B Buge cteneHn c oCHoBaHWEM

a) 2% b) 2%, ¢) 2%; d) 21°. KakMM NpaBun/IoM Ha[o BOCMO/Ib30BaTbCA?

9. BbinonHUTe Bo3BeAeHME B CTEMEHb:

a) (3x?)% b) (-2m*n?)*; ¢) (x*yz")’; d) (-0,6a%bc?)* ;

acayy; neeyer oK) m(2lae].




10. B Buge kyba uam KBagpaTa Kakoro OgHO4YIeHa MOXHO MNpenctaBuTb
cnepytowime ogHouYEeHbI?

a) a®b'% b) 1000000x* c) 0,000001p*®

11. O6ocHyTe cneaytoLme yTBepPXAEHUS:
a) KBagpatbl MpOTUBOMOMOXHbIX O4HOYIEHOB PaBHbI;
b) Ky6bl MpOTMBOMOMOXHbBIX OAHOY/IEHOB MPOTMBOMOTOXHbI;
c) YTo Bbl MOXETE CKazaTb O YETHOW MM XKE HEUETHOM CTEMNEHWN MPOTU-
BOMOOXHbIX O4HOY1EHOB?
d) Moaynun npoTMBOMOAOXHbIX OQHOY/IEHOB PaBHbI.

12. YnpocTute BbipaxeHus:

a) (~xy*)?® - (-x'y)% b) (x*y?)? - (-3xy*)%; c) —(%ab%j - (~4ab)?;

d) (-2x2y?)* - (-3y%)% e) (-0,5abc’)?, f) (%m%) - (9mn?)® ;

9) (—gab4) '(—3la5bJ ; h) (gxz‘*j (le’zj .
7 2 5 2

13. BbinonHunTte genexHuve:
2 2
a) Oy’) : Bay’)s  b) (2y): (day)h ) Gx] :[19(:5} .

14. MNpencraBbTe CTENEHM B BUAE OTHOLLEHUS:

a) (ﬁf; b) [;5}5; c) (21j3;

7 9 4
[poBepbre cebst d) Eﬁjg; e) (a_bcjl
E- . E nk

15. 3anuLinTe OTHOLLEHNA B BUAE CTEMNEHMU:

21.2 5,10
b) 25a°b ; <) 32m°’n .

16 K

a) 12°: 65



PA3EN 4

CyMMa 1 pasHOCTb O[HOY/IEHOB ABNSIETCS HOBbIM MOHS-
™meM. Hanpumep, cymmy ogHouneHoB 4x’y; —0,5xy?; 8; -3x

MOXHO 3anucaTb B Buge 4x’y + (-0,5xy?) + 8 + (-3x). KaKMe Gl
NIEICTBMS MOXHO
C MPO/EbIBATD C
yMMY OQHO4Y/1€HOB Ha3bIBalOT MHOFO4/1I€eHOM. OﬂHUHﬂBHaMM?
O,EI,HOLII'IeHbI, BXoadaume B CyMMy, HasblBalOTCA YneHaMu
NN cnaraemMbiMU MHOTOY/IEHA.
4xy + (-0,5xy?) + 8 + (-3x) = 4x’y - 0,bxy* + 8 — 3x
MHorouneH. 4x*y; -0,5xy* 8 M —3x SBNSAOTCA cnaraembiMu Y
3TOro MHoro4seHa. Konmyectso cnaraembix 4. =
Oaxounen —> MHOrouN1eH C 0AHMM CaraeMbIM, Hanpumep, a; 2x*y®; —b®.
JlByunex —> MHorounieH ¢ 1ByMs cniaraembiMu, HanpuMep, @ + 2x%y3; —b3 + 7.
Tpéxunen —> MHOr0Y/eH C TPeMS ClIaraembivi, Hanpumep, 2 + 5x2y® — The.
MHorounen —> MHorouneH ¢ 60/1blMM YnCIOM Craraemblx, Hanpumep, —4ab® — 11b + xy* — 13 + 0,2ab.

MHorouneH, He cogep>alinin NOA0OHbIX CaraeMblX, Kax-
[oe criaraemMoe KOTOpOoro 3anuMcaHo B CTaHOApTHOM BuAe,
Ha3blBaeTCA MHOrO4Y/1€HOM CTaHgapTHoro Buaa. Ytobbl Npu-
BECTM MHOIOY/EH K CTaHAAPTHOMY BMAy, HAAO KaXkaoe cnarae-
MOe MpMBECTU K CTaHAapTHOMY BuAy, caenaTb NpuBeaeHue
noAo6HbIX cnaraeMblX U PacnONOXUTL Claraemble B Nopsaake
yObIBaHNSA CTEMEHEN.

Haunbonbliag n3 cteneHen ogHOUYNEHOB, BXOAALLMX B MHO-
rouneH, nNpuBeOEHHbIN NpeaBapuTenlbHO K CTaHOapTHOMY
BUAY, HA3blBAETCHA CTEMEHbIO MHOIO4/1eHa.

OpHouneH crtenenu O, BXOAALWMN B MHOMOY/1€H, Ha3biBa-
€TCS cBOGOAHbIM Y/1IEHOM MHOrO4YJ/IeHa.

[TPUMEP 1: MHOTrOUNEH 9x"y — 6x°y? + 4x° — 8xy + 2 3anuUcaH B
CTaHOapTHOM BuUIe.

Ynensbr: (cnaraemeie) 9x"y; — 6x°y?; 4x?; —8xy; 2.
CreneHb: 8 (3T0 cTeneHb ogHouneHa 9xyt: 7 + 1 = 8).
KoagppuymeHrtsi: 9; —6; 4; -8; 2.

CBO6OAHBIV Y/IEH: 2.

CrapLunii (mepBbiv) Ko3pduumeHT: 9.

ANRNENENEN

MHorouneH

Moz06HbIE 0AH0YMEHbI  [0706HbIE 0AHOUMEHDI

o+ 252 11h + 15
\

MHorouneH cTaHAapTHOrO B1Aa




[MPUMEP 2: MpuBecTn MHorouneH x® + 3xyx + x%y + 4yx* — Txxy —
6yyx + y*y — 19 K cTaHAapTHOMY BUAy, onpenennTb CBOOOAHbIN
Y/ieH U CTerneHb MHOroYeHa.

PELIEHNE: MprBeném Bce cnaraemble MHOMOY/1I€Ha K CTaHAapPTHOMY
BMAY W coenaem npuBeaeHne nogo6HbIX ClaraemMblx.
6x*y® + by + T — 8
¢ ¢ x8+ 3xyx + 2%y + 4yx? - Txxy — 6yyx + v’y — 19 = x° + 3x%y +
1 0

Crenenn 4 + 2%y + 4xy - Tx*y — 6xy® + y* — 19 = 2%+ y* + 2%y — 6xy* — 19

caraeMblx \

CreneHb
5

o MHorouneH x® + y* + x*y — 6xy*> — 19 ctangaptHoro Buga. Op-

HOYNEHbI, BXOOALINE B MHOIOY/IEH, UMEIOT cTeneHu 6; 4; 3; 3; 0
cooTBeTCcTBeHHO. OaHoYieH Hanboblien cTeneHn xf umeeT cTe-
neHb 6. CTeneHb MHOroudneHa paBHa 6. CBOOOOHbIM Y/1EHOM
MHOrou4neHa asngaetcda — 19.

YNPAXHEHUA

1. BannwuTe cnaraemble MHOro4yaeHa B Tabnuue no obpasuy un onpege-
NINTe CTerneHb MHOro4s1eHa.

I [l Il Y CBobozHbIl
MHoroyneH CreneHb

CNaraemoe Ciaraémoe GJiaraeéMoe CJiaraeMoe YJIEH
4x% — 11x%y + 0,5x)?

6 113 2 —
P 4x°y 11x°y | 0,5xy X 9 7

a) 2x + 5y — 12; b) -6x* + y* - 5y + 11;
c) 14a°b + ab® — a’*b — a*b + 8a - Tb; d) 8,2mnk — 1,02m?n + 11a - 9;

e) %a _0,6b— 3%0 +12ab—c+7,1.

2. Onpepenunte cnaraemble 1 CTeneHb MHOTOY/1eHa:
a) 3x° + 2x® — 4; b) 2a* - 3a + 2; o)y +yt - 20— 1
d) 2m® +7; e) 4xy® + xy® — 2* + Y f) a* - be - 6.

3. 3anuwmTe MHOro4Y/IeH B CTaHAApPTHOM BMAe, BbINOMHUB MpuUBegeHne
nogoO6HbIX cllaraemMblix:

a) 10xy — 6xy + 3xy; b) 4x* — 5x + 9x* - Tx* + 6x;
c) 6ab — 11ab + 3a?b; d)5a® +a®-12 + 2a® + a®> — a - 20.

4. Onpegennte MHOMOY/IEeHbIl, paBHble AByYneHy 3a?+b:
a)4a®>-4b-a*+17b - b; b) 12a® - 9b — 9a% + 6b + b;
c)-0,7a>-"7b-2,3a*> + 8b; d)1,8a>-4,2b + 1,2a* + 5b + 0,2b.



5. MNpurBeanTe MHOro4YsIeHbl K CTaHAAPTHOMY BUAY. Y KAKOro 13 MHO-
rouyneHoB CBOGOAHbIN UYSIEH OT/IMYEH OT HyNA? 3anuwnTe cteneHb
KaX4oro MHOrousieHa.

a) — 4p* + 21p® + 4p* - 8p” + Tp?;

b) 2aa® + a? — 6a® + a® — qa;

c) 8xx® + 3xx* — batx? — 6xx?,

d) 5a - 4b*-0,8b - 4b> - 2ab - 3b + b - 3b* - 1.

6. Ol'lpe,D,el'll/lTe CTeneHb MHOro4seHa:

a) 4a’-2a"+a -1, b) 5p3—p - 2;
c)1-3x; d) 4xy + xy* - 5x* + y;
e) 8x*y + bty — 11, f)axy + yz + xz - 1.

7. BoinonHute npuneegeHmne noaoOGHbIX cnaraeMblX U BblYMCINTE 3Ha-
YeHne MHOorou4sieHa npu sagaHHbIX 3HA4YeHUAX NepeMeHHbIX:

a) 2a® +3ab — b? — 6a3- Tab + 2b?, a=2; b =-6;
b) mn — 6mn? — 8mn — 6mn?, m=0,5, n=-2;
c) 10xy? + x*y + xy?, x:%, y=9.

8. Micnonb3ys ogHouneHbl 4a, — 3ab, 7a, -8a?, 9ab, ba, NnpuaymamnTte u
3anuuure:

a) MHOrOY/IeH CTaHAAPTHOroO BMUAA,

b) MHOrOYNEH € NOAOGHBbIMU YNEeHaMMU.

9. 3anuuTe AaHHble BblipaXeHns B BUOE MHOMOY/I€HOB:
a) cba; b) abc—ab; c) al0c+ac;

d)ﬁ)+c_a; e) abcd +bceda; f)(ﬁ)#ﬁl.

10. UccnepoBaHue:

MOoXHO fin 060CHOBaTb AENMMOCTb Pa3HOCTU agbbb—a Ha 37 npu
NobbIX YMcnax a u b, npegBapuUTe/IbHO NPOBEPUB AEIMMOCTb Ha 37
BblpaxxeHuns a) 4555 — 4; b) 9111 - 9; c) 7666 — 7

11. Pacckaxute, 4To O6LLErO U B YEM pasnmyme Mexay MHOMOYIEHOM
CTaHOapTHOroO BMAA M MHOMO4Y/1€HOM HEeCTaHA4apTHOroO BMAa.

mnpk - YeTbIPEX3HaYHOE
yueno. Ecnm 3anucath yucna
B BI/LE CYMMbI Pa3psiHbIX
CNaragmblx:

mnpk =
=1000m +100n +10p + k,
TO NMOAYYATCA MHOTOYIIEH.




- LJI0)KEHKME U BbIYNTAHWE MHOTO4YJIEHOB
_
I A B
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Bbl 3HaeTe, KaK cknagbiBaTb M BblUMTaTb OAHOYU/IEHbI,
npvBeAéHHble K CTaHgapTHOMY Buay. Bam uM3BecTHO, u4TO
cnaraemMble MHOMoY/1IeHa aBNATCA oAHoUYIeHaMu. M 3HauurT,
MHOTIOU/IEHbI TOXE MOXHO CK/aablBaTb M BblYMUTaTb.

[IPVMEP 1: Cnoxwute MHorouneHnl 6x? + 8x —5 n-3x* + Tx — 11

PELIEHVE: (6x® + 8x — 5) + (=3x? + T — 11). YTOGbLI BBINOMNHUTD
3TO gencTBue, Heo6XxoaMMO PacKpbiTb CKOOKMW, BbIMOHUTb
npuBegeHne nogoGHbIX YNIEHOB M 3anucaTb MHOTOYIEH B
CTaHOapTHOM BuAe:
(6x® + 8x —5) + (-3x*+ Txr—11) =
=62>+8x-5— 32+ Tx— 11 = 32> + 15x — 16.

[TPUMEP 2: HaitTn pa3HOCTb MHOIOYNEHOB —x° + 7x? — 8x + 9 U
-3x+1

BCrioMHuTe NPaBMII0 PackpbITISA
L PEWIEHWE: (—x® + 7Tx? — 82 + 9) — (4x? — 3x + 1). YTOObI BbINOMHUTL

cKobKax, eCM Nepest CKoBKo 3TO AeicTBue, Heo6xoaMMo OMATb PACKPbITb CKOOKMK, BbIMOS-
CTOUT 3HAK «-»? . HWTb MpuBeAeHVe NoAoGHbIX YIEHOB U 3anMcaTb MHOTOYIEH
B CTaHOapTHOM BUae:
(x®+7x*-8x+9)-(4x*-3x+1) =
=+ 7?2 -8x+9-4x>+3x-1=-x%+3x>-5x+8.

Takum o6pa3om, cymma 1 pasHOCTb ABYX U 60/1ee MHOro-
YNIEHOB ABNSAETCA MHOMOUY/IEHOM.

YNPAXHEHUA

1. BbinonHute Hag MHorovneHamn 2a® —7a + 8 n a® — 11a — 3 HK-
»eyKasaHHble AeACTBUSA 1N YNPOCTUTE NOTyYEHHbIN pesynbsTarT:

a) CyMMy NepBOro n BTOPOro MHOMo4Y/1€HOB; Pesynbrarbl
b) cymMMy BTOpPOro n nepBoro MHOMO4Y/1IEHOB; obcyaute
C) pa3HOCTb NEPBOro N BTOPOro MHOMO4Y/1E€HOB;
d) pa3HOCTb BTOPOroO M NEPBOro MHOMOU/IEHOB.

2. Boinonnute gencreunsg, pe3ynbrat 3anuunTe B CTaHOAPTHOM
Buae.

a) (1 + 4a) + (a® - 3a); d)(-c+T7)-(c2+c+3);
b) (Tx? + 2x) + (x> +5); e) (8n®-6n?) — (1 + 8n® - 5n?);
c) (y? - 6y) + (4y — y%); f) (m?+ 9m + 2) — (m? + 9m - 2).




3. YnpocTuTe BblpaXKeHUs:
a) 3,5x — (7,4x + 3,1x%); b) 9a% + (3 — a?) - (5,8a% - 2);
c) -2,7k? + 1,6k + (4,1k — k?); d) (1,70 - b%* + 4) + 0,2b> - (8,7b -b?).

4. MNpeobpasynTe B MHOrOY/1eH CTaH4apTHOro Buaa:
a) (4a + 5b - c) + (8a — 6b + ¢); b) (3a% + 8a — 4) — (3 + 8a — ba?);
c) (b3 —3b%+4b) — (b + 2b%+ b%); d) (0,1x? + 0,02y + (0,17x* — 0,08y?).

5. a) 3anuwunTte mHorouneH P + Q,ecimn P =5a% + b; Q = — 4a® - b.

b) Onpenenute cteneHb MHorouneHa A + B - C, ecim A = a® - b? + ab;
B =2a%?+3ab-5b% C=-4a®>+ 2ab - 3b%

6. OnpegenuTte MHoOro4dneH A NpMMeHNB NpaBuia HaxoXaeHUs Hen3BecCT-
HOro craraemMoro, yMeHblLlaeMoro u BbluMTaemMoro. Hangute creneHb
MHorouneHa A.

a)A + (12y* + 6y -1)=-10y + 9;

b) (- 6x?+ Tx - 11) - A = 2x* + 2x -1;
c) A - (6a®—-5ab + b®) = 4b* — 11ab;
d) (2562 - 1323+ 7) + A = 15x°— 1322,

7. B Tabnuue nokasaHa cymma feHer Ha 6aHKoBCKUX cHeTtax Camupa, Harn, CuiiT B batke
tOcnda n Hasmpa. Mo Tabnamue onpegenure:
a) PasHocCTb ubux cyeTtoB paBHa (bx + 13)? UL banatc
b) PazHOCTb YbMx cYeTOB paBHa (8x — 24)? Cawp |6+ 7
c) Pa3HOCTb UbMx cUeToB paBHa (3x —37)? Han | 7x-10
d) CKkonbKO geHer B MaHaTax Ha cyeTy y kaxgoro, ecnv x = 100$, a kypc Ooup |12 +3
ponnapa: 1$=1,70 M? Hasup | 4x +27

8. Onpepenunte nepumeTpbl Guryp Ha pucyHke 4 (a, b, c, d). Ykaxute
CcBO6GOAHbIE Y/IEHbI MOMTYYEHHbIX MHOFOY/TIEHOB.

‘m*q
Ne) oy e
+ 2 +
5 § 8 -
3x+6 3x 3x -2
PUCYHOK 4a PUCYHOK 4b PUCYHOK 4c PUCYHOK 4d

9. O6ocCHyITe cnegyoLme yTBepXXaEeHUS:
a) cymma AByx nocsefoBaTe/ibHbIX HEYETHbBIX YMcen KpaTtHo 4,
b) cymma veTbipéx nocneaoBaTe/ibHbIX HEUYETHbBIX YMCEeN KPaTHO 8;
C) cymMma nATM NocnefoBaTe/ibHbIX HaTypasibHbIX YMCen KpaTHO 5.




Ta

3a

PUCYHOK 5a

2y

PUCYHOK 5b

10.

1.

12.

13.

14.

15.

16.

BbinonHute gencreuns.

a) (4a +5b-6¢) + (3a-Tb +2c) - (2a-b + Tc);

b) 3x® -Tx + 21) — (— x® — 2x* — 3x) + (4x® - 21);

c) (9ax?® - bax® + 6ax) — (- 3ax® — 6ax® — Tax) — (5ax® + ax);
d) (a®-0,12b% + (0,39a® - b> - 9) + (0,01a® - 1,88b% +11).

a) Mokaxwurte, uto (a — b) + (b — ¢) + (c — a) paBHO 0;

b) (x? - bxy) — (12 — 3xy) + (2xy — %) paBHO 12.

O6cy)xaeHue: YyeHnkam MpensioknIn HauTh 3HadeHue BblpaXKeHUs
(Tx® — 6%y + 5xcy?) + (5x® + T’y + 3xy?) — (102 + 2y + 8xy?) npm x = -0,25.
Monal yTBEpXAaeT, UTO ANS BbINO/HEHUS 3a4aHNs HEOOXOAMMO 3HaTb,
yemy paBeH y. Kak no-Bawemy, npasa /v oHa?

a) B kakom cny4ae eé yTBepxaeHne BEpHO?

b) NMpeobpa3ynTe BbipaxeHune.

c) Caenante BbIBOAbI.

Viccnepgynte cBs3b Mexay nowanbto M o6bemMom GuUryp M MHOro-

yieHamum.

a) Hangute nnowaapb, 3aKpalleHHYo 3e/1EHbIM UBETOM, Ha puUCyHKe 5a.

b) Hangnte o6beM npaAMOyronibHOro napasnnenenunega, naobpaxeH-
HOro Ha pUCyHke 5b.

Kakom MHOrouneH Heo6Xo0ANMMO NPMBABUTb UM BbIYECTb OT MHOFO4Y/1EHA
5x% + 3y? — 22y + 6, 4UTOObI B MNO/TyYEHHOM BbIpaXXeHum

a) oTCyTCTBOBaa NEpPEMEHHadA x;

b) oTcytcTBOBana nepemeHHas y?

ABnauuna: MakcumanbHasa obliasa Macca camonérta T BblUMCIAETCA Mo
dopmyne T=T0+TH+TT+TH. 3pecb T  — macca nycroro camonéra, T, — macca
Auratenen, T — macca Tonnmea, T — Macca naccaxupos v rpysa. Ha oc-
HoBe 31Ol GOpPMY/ibl OTBETBTE Ha C/efyoLme BOnpocChl:

1) Kakne cnaraemble gBASIOTCA MOCTOAHHbBIMUY YeHaMu 4ns Nnpon3Bosib-
HOroO caMofiéTa MNpu M3BECTHbIX Macce pABuratenier CoOCTBEHHOM
Macchbl?

2) Mpeononoxmm macca camonérta MMeeT MakCMManbHOE BO3MOXHOEe
3HaYeHne, a Macca TonmBa gocTaTtovHa Ans nonéta Ha Tpebyemoe
paccTtoaHme. Kak noBaMsaeT yBe/IMYEHNE MAacChbl TOMIMBA Ha gpyrue
cnaraembie?

NMokaxute, 4TO 3HaYEeHUE BblpaXeHna He 3aBUCUT OT nepeMeHH0|7| X

[sz —0,4xy—1,5y+1}—(y2 —%xy+0,6x2]



17. TokaxuTe, YTO 3HAYEeHME BbIPAXEHUA HE 3aBUCUT OT 3HAYEHUA nepe-
MEHHO:
a) 1,9 -17b% - (1 - 3b?) + (9,6 + 14b%);
b) 1-y*- By -2y%) + (2 + 3y -y?).

18. Anga A:2§b—§b3; B:lbg—lﬁb; C:11b3+6§b
5 4 4 5 4 5

onpeaennTe BblpaXXeHns:
a)A+B-C; b)A-B +C; ¢)B-A +C; dC-B-A

19. MpepacTaBbTE MHOTOY/IEH B BUAE CyMMbl KaKUX-HUOGYOb OBYX ABYY/1E€HOB:
a) 4b® - 6b> + 12 - 8,2b;  b) -ba* + 4a® + 3a® — 4a.

20. MpeacTaBbTe MHOMOY/IEH B BMAE PA3HOCTU KakKNX-HUOYOb ABYX ABYY/IE€HOB:

a) -x* + 3x* + x - §; b) 3y* + Ty® + 4y*> - 6.

21. CeoiicTBa peneHus: /I3BeCTHO, UYTO MpW HEKOTOPbIX 3HAYEHUAX N
OByYneH n’+n Haueno genutcs Ha 30. MoxHo v yTBepXaaTb, Y4TO

a) n® + 31n; b) n? — 29n TOXeE Haueno genuTca Ha 307

OO6ocCHyTe OTBET.

22. Hangmte HeEN3BECTHbI OOQHOY/IEH:
a) (Ba?+2a-4)+ (0 +5ba?-9) =8a®-5a-13;
b) (6x*y + Ty — 9y?) — (8x%y — 2y* + 0) = 22y + Yxy — Ty>.
23. Bbl ymeeTe cknagbiBaTb U Bbl4MTaTb MHOMO3HAYHbIE YMC/1a CTONIBUKOM.

A MOXHO /1 TO Xe camoe nNpogenaTtb ¢ MHorodneHamm? M kak npm aTom
cnefyeT 3anncbiBaTb MHOMOY/1EHbBI CTONTOMKOM? BbiCcKaXunte CBOU MbIC/W.

OBPA3ELL: + 4a - 3b + 5¢ B 4a - 3b + be
(8a + 2b - 2¢) (8a + 2b - 2¢) 3anuwmTe noZobHble
12a — b + 3¢ 44 -5b+ 7c YN1eHbI APYr MOZ APYIOM.

BbINonHUTE OencTBrUA, 3anmMcaB MHOIo4U/1eHbl CTONIGUKOM:
a) (5k + 3r +t) + (r + 8t — 6k); b)-4p+qg-2+ (11 + p + 5q);
c) 8yt + Ty* -3 - 2y* —y> + 7); d) 2% + 422 — z — (32 - 22% + b2).

24. B KakO MHOIO4YNEH 06PAaTUTCA HMXKEYKa3aHHOE BbIpaXXeHue npu
y=-2m?
a) y? + by — 4; b) 3y* - 5y* + 2y - 5; c)y® - 0,5y° + 6y> - 11y.

25. Pacckaxnte, Kakne HaBblKM Bbl Mpuobpenn, nlyums 31y temy. Kakne
OOMONHUTENbHbIE 3HAHUS Bbl U3YYMUIN?

[poBepbTe cebs
3

BenomuuTe npasuno
JIENIEHNS CYMMbI Ha YMCIO.
Kakumu JonxHbI ObITh
C/1araeMble npy 3ToM?

3Haere M BbI?
MHOr0YABHbI MOXHO
CK/1aAbIBATH UK
BbIYMTAT,
3anichIBas Ux
CTONBUKOM.
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Benomuure:
PacnpeaennTensHoe
CBOMCTBO YMHOXEHMS.

BenomHuTe nepe-
MECTUTE/bHOE
CBOVCTBO YMHOXEHNS

3aMoOMHHUTE:

[IpousBeneHue
OJIHOYJIEHA Ha
MHOTOYJIEH eCTh
MHOTOYJIEH.

YMHO)XEHWe 0AHO0Y/IEHA HA MHOTOYJ1EeH

Bam nsBecTHoO pacnpegenutenibHoe CBOMCTBO YMHOXEHUS MpK
CNOXEHUWN UMW BbIYUTAHWUN:

ab+c)=ab+ac wnnmxe a(b-c)=ab-ac.

OxapaKkTepusynte MNpUMEHEHNE pacrpeaenmTesIbHOro CBOW-
CTBa YMHOXEHWSA MPU CIIOKEHUN N BbIYMTAHUM MPU BbIYMCNEHUN
MpoM3BeaEeHNS OOHOY/IEHA HA MHOTMOY/1EH.

YT106HbI YMHOXWUTb OAHOY/1eH Ha MHOIro4sieH, Ha4o YMHOXWTb OA-
HOY/MEeH Ha KaXaoe Cc/laraeMoe MHoro4ysieHa n nosiyd4eHHble npons-
BeeHNd 3anncaTtb B BUae CyMMbl.

OBbPA3EL: HaliTn nponsBefeHvne ogHoueHa —3a i TpéxdieHa
(4a*-a+1).
PELIEHME: — 3a? - (40’ —a +1)=-3a% - 4a® - (- 3a®> - a) + (- 3a%- 1) =
=-12a° + 3a®- 3a’.

YMPAXHEHUA

1. BbINOHUTE YMHOXEHME:
a)b(2x + 7); b) 3m(m + 9); c)(b-11) - 8b;
d) x(- 3x + 6); e) 2x(bx* - 3x); f) (10c® +2¢?) - (- 2c?);
g)6(a*-2a+6); h)2x(@x*-Tx+1); k) (¥ -12y+4)-1,Ty;

2. 3anucaTtb NpousBegeHne B BUAE MHOMOUeHa:
a) — 10x°(— 4x® — 3x% + 5);
b) n2(Tn’k* + 11n’k — nk* + 15);
c) 2ab(4a’b? + 5ab® - 2,1ab);
d) -3x’y3(-1,1 - 2xy® + 0,5 — 2,3y°).

3. MNpeacraBbTe B BMAE MHOMo4U/1eHa:
2 3 2 4 1
a) —x (1,bx® - 2,bxy); b) =mn (=m?®*n + =n® — —mn);
)2 ( ) ) Smn (Cmin +<né — Zmn)

1, 5 3 1
—~a?(1,4b"-4 : d) —2p%k? (5p°k — —p3k — 1=k*).
<) =0 (1,4b" — 4,9ab); ) 6P (5p 0P 5 )



4. YnpoCTuTE BbIPaXXEHUS N HANANTE 3HAYEHNE:
a) 6(x—-2) +5(1 - 3x), x=-1,3;
b) 14a - 7(2a - 1) + 2(9 - 5a), a=11;
c)y-2(10y-2) + 8y - 3), y=-0,6;
d)19(3-2m) +12m-9(m +1), m=2.

. 30aHne B popme NpAMOYro/ibHOro napannienenunena uMeeT anHy —
3a, WwupuHy — b, BbicoTy — (a + 2b + ¢) (pucyHok 6). Kaknum MHoro-
YfieHOM BblpakaeTcs 06bEM 3TOro 34aHNA?

. Ha pucyHke 7 nokasaH nnaH caga. Hangute nnowanb caga Ha niaHe
npu a =8 cm, b=5cm, c =3 cm. Onpegenute peasnbHyto niowanb
caja, 3Haa macwTab nnaHa 1: 200.

7. O60cCHyiiTe, YTO:!

a) npu to60OM 3HaYeHUN X BblpaxkeHne x (2x + 1) —x(x + 2) + (x* —x + 3)
NPUHUMAET OAHO U TO Xe 3Ha4YeHue;

b) 3HaueHwne Bblpaxenns y(3y* —y + 12) - By — 16 + 2% —y(2 + y* - y)
He 3aBUCWUT OT ¥;

c) BbipaxeHue a(b + ¢ — bc) — b(c + a — ac) + ¢(b — a) paBHO 0;

d) BbipaxeHue 2x(x — 6) — 3(x* — 4x + 1) BCcerga nNpuHMMaET OTpU-
LaTenbHOe 3HaYeHue,

. anMeHFIFI MeTo YMHOXEeHUA oaHo4Y/1eHa Ha MHOIro4sieH CTONONKOM,
BbIMOJ/THUTE YMHOXEHWNE!

a) 2x* —-7a%*b m*n’k

I ) AN

5x® + 3x* - bx -2 a® - 6a’b -5a - 3b 1-05m’n+m+4n—-k

9. YnpocTuTe BblpaxeHua:
a) (6m—4m + 9n)(—%m2j

c) 2a(a — b) — ala — 2b);
e)(1+3a-a*) - ba;

g)%xﬂAﬁ—3ﬁw

k) —%cz(l,Zdz —~6b*)

b) -0,5x2(2x% + 6x — 7);

d) —x(x? - 7) + x*(x - 3);

f) 3a*x (a® - 2ax + x® - 1);

h) lab(za2 —§ab+ész
2 3 4 5

m) ——a y (5ay2 —%a%—%aﬂ

__/>
i A FH |
H H H
tH i
o
S P F

R

PUCYHOK 6

a+2b+c

a+2b

4c cao 2h
2c

PUCYHOK 7

ObPA3ELL:

— 42

X

22°+ x -H
—8x® —4x® + 2022




10. Pewute ypaBHEeHUS:

BenomHuTe npasuio
1BPEHOCa CAAraeMbiX a)bxr+3(x-1)=6x+11; b) 3x - 5(2 — x) = 54;
YPaBHEHMS C 0/1HOIA c)8(y—-"1)-32y +9)=15; d) 0,6 -0,5(y—-1)=y+0,5;

CTOPOHbI OT 3HAKa
PaBEHCTBA Ha APYTVi0.

e) 6+ (2-4x)+5 =3(1 - 3x); f) 0,15(x — 4) = 9,9 - 0,3(x — 1).

11. Tpn KaKoM 3HaYEHUN MEPEMEHHOMN:
a) BblpaxeHue 2(3 — 5¢) Ha 1 MmeHbLue BbipaxeHus 4(1 — ¢)?
b) BbipaxeHune —3(2x + 1) Ha 20 6onblue BbipaxeHua (8x + 5)?
c) BblpaxkeHue (bx + 7) B 3 pasa MeHblLLe BbipaxeHnus (61 — 10x)?

d) BbipaxkeHne 8 — y B 2 pasa 60/bLue BblpaxeHus (7 + y)?

12. TeomeTtpus: NepumeTp TpeyronbHuka 44 cMm. OgHa CTOpoHa MeHbLUe
OpYyron Ha 4 cMm, HO B 2 pa3a 60/blle TpeTben CTOpOoHbl. Hangute
CTOPOHbI TPeYrosbHMKa.

13. leomeTpusa: O6bLACHUTE reoMe- 7
: TPUYECKUIA CMbIC/T PaBEHCTBA
! 3amomumuTe: a(b + ¢) = ab + ac nNo gaHHbIM ©
i Tlop reomerpuyeckum pucyHka 8 ons nbblx NOAo- \
{ CMBICJIOM NoJApa3syMme- o — e -
| BaeTcs oGbsCHeHMe XUTENbHbIX 3HAYEHNN Nepe- ><—>

: : PUCYHOK 8 b ¢
i anrebpanyeckux ¢pop- MEHHbIX a, b u c.

i MyJ B COOTBETCTBUH
i CO CBOMCTBAMM reoMe- |
i Tpuyeckux guryp. 14. 3anuwmTe MHOroY/1eH, BbipaXkaloLLmin NIOoLWaab 3aKpaLleHHOM YacTu

""""""""""""""""""""""""""" durypbl Ha pucyHke 9 (a, b, ¢) .

x+6
BcnomHue:
<t
BaM 13BeCTHO, Kak o + %
HaxX0AuTb N0WAAb 8 o
durypbl, 40N0AHSS
86 /10 NPAMOYrob- 6 y 2b
PUCYHOK 9a PUCYHOK 9b PUCYHOK 9c

[poBepbTe cebs
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PA3OEN 4

Bbl M3yunsiv yMHOXeEHWe ogHo4Y/ieHa Ha MHoroudneH. Paccmor-
pPUM YMHOXEHNE MHOIOY/IEHA HAa MHOMOU/IEH.

MccnepoBaHue: Haligém nponssegeHme (x + 5)(x + 2). Ob6bac-
HMM 3TO NMPOM3BELEHNE Ha reOMETPUYECKUX dUrypax.

Ha pucyHke 10 nsobpaxxeHa Mogesb NpsiMOyrosibHMKa co CTo-
poOHaMK, O/IMHbI KOTOPbIX BblpaXkeHbl AByYneHamMn (xr + 5) u
(x +2).

Mnowanb 3TOro NPAMOyrofibHMKa paBHa S = (x + 5)(x + 2).
OTa nnowagb 9BNSeTCa CyMMoKn nnowagen ouryp, Ha Kotopble
pas3buBaeTCs 3TOT MPAMOYTONbHUK. S =S +S,+ S, + S,

S=(x+5)(x+2)=x*+2x+5x+10=x2>+ T+ 10

Takum o6pa3om, 4TOGbl HaWTK MpousBegeHvWe AByX [AOBY-
YIeHOB, HAJ0 ABaXAbl MPUMEHUTb pacnpeaenuTesibHoe CBOMCTBO
YMHOXEHWNS:

(x+b)(x+2)=x(x+2)+b(x+2)=x+Tx+ 10

NTak, 0606L1ada, MOXHO MPMBECTU cregyloliee npaBuno: Ytobbl
YMHOXMWTb MHOFOY/IEH HA MHOIOY/IEH, HAJO KaXdoe craraemoe nep-
BOIr0 MHOroO4Y/IeHa YMHOXWUTb Ha Ka)goe cnaraeMoe BTOPOro MHOFO-
ynieHa 1 3anncaTtb CyMMYy NOJyUYeHHbIX MPon3BeaeHuUi.

AN A
(@a+b)(c+d)=ac+ad+bc+bd
X—""7

[TPUMEP: 3anuwmnTe nponsseneHne B CTaHAAPTHOM BUAE:
(x + 3)(x® + 222 - 8)

PELIEHNE: CHauyana npuMeHuM BbilleyKa3zaHHOe MpaBu/io YMHOXe-
HUA MHOroOY/IeHa Ha MHOrOY/IeH, 3aTeM, CAenaB NpuBeaeHUe Mno-
AOGHbIX cnaraeMblx, 3anuemM MHOMo4YIeH B CTaHAAPTHOM BUAe.

(x+3)(x*+2x*-8) =

=x-+x- 222 +x-(-8)+3-2*+3-222+3-(-8) =
=x*+2x°—8x + 32 + 62— 24 =
=x* + 5x® + 62— 8x — 24.

; YMHO)X@HVE MHOro4YJ1eHa Ha MHOTO4J1eH

RN b)
x Sl=x2§ S,=5x
2(8,=22 S,=10
PUCYHOK 10
BHUMAHME:

[pou3BeseHue (xx + 5)(x + 2)
MOXHO TaK TOXE BbIYMCNIATD:
(x+5)(x+2)=
=x(x+5)+2(x+5H)=
=x?+bx+2x+10=
=x?+ Tx + 10.

Pesynbrart ToT Xe.

SAMEYAHME: MoxHo kaxzoe
CNaraemoe /1By4/1eHd yMHO-
XKUTb HA TPEXYSIEH 1 PACKPbITb
CKObKu:

(x+3)(x® +2x*-8) =
=x(x® + 2x* - 8) +
+3(x®+2x2-8) = ...




1. Hangute MHoOrouneH, Bblpaxatownii nnowagb CMOAENMPOBAHHbBIX Ha
pucyHkt 11 (a, b, ¢, d) npaMoyronbHMKOB.

A —
+ C:: T +
x+3 2x + 3
r—3 x+ 4
PUCYHOK 11a PUCYHOK 11h PUCYHOK 11c PUCYHOK 11d
2. 3anuwnTe NPounsBeAeHMe ABY4YIEHOB, MOCTPOMB MOAEM MPAMOYTrONTbHNKOB
a) (x + 3)(x + 3); b) (x + 1)(x + 4); c) 2x + 1)(x + 3);
d) Bx + 1)(x + 2); e) (x+4)2x + 3); f) Bx + 1)(x + 1).
3. MNpeobpasynTe Npom3BegeHNEe MHOIO4Y/IEHOB B MHOIOUY/1EH.
a) (& + 2)(x - 3); d) (52 - 6y*)(62* - 5y?);
2 NN b) (3x%— 5x)(2 — x); e) (a* + 2b)(2a + b?);
Sy c) (c —4)(c + 4); f) (x* + 22 + 1)(x + 3).
aala \ 4. MNpUMeHAa NpaBUI0 YMHOXEHUS OAHOY/IeHa Ha MHOMOY/IeH, Hanaute
. ) rnponsBegeHne MHOroU/1eHOB.
: \
4 | . ' OBPA3EL: (30 - 3a + 5)(a - 7)
\ - PELIEHUE: (3a* —3a +5)(a—-T)=3a*-(a-T7)-3a-(a-T7) +5-(a—-"T) =
=

=3a®-21a®-3a® + 21a + 5a — 35 = 3a® — 24a® + 26a — 35

a) 2x® + Tx — 3)(x + 3); b) (x* - 11xy + 5y)(xy — x);
c)(a-b-c+k)(1-ac) d) (9m?—- 5mn + n?)(3m —n);

3 2 ]- . 3 _i_ 2
e) (Zab—Zb +§j(a+6b), f) (- p* + g)( -4 +p).

5. Boluncnaa 3HadeHume BbipaxeHua (5x—1)(x +3) —(x—-2)(5bx—4) npwm

x =—, CeBMHAX nony4mna 49. Kakum ygoOHbIM CNOCO60M MOXHO Mpo-
BEPUTbL €€ pe3ynbraT?

100



6. YNpocTuTe BblpaXeHus:
a) (x+3)(x-3)+ (4 -x)x-3x; c)x}(3-x) - (2 -x2¥)(x + 1) - 4x?
b) x(1 - 2x) — (x - 3)(x + 3) + 32, d) (x +2)(x + 2) —x(b — x) — 2x2.

Mpn KAaKOM 3HaYEHUN X 3HAYEHNE BblpaXeHna 6yaeT paBHo a?

7. YNpOCTUTE BbIpaXXeHuUs:
a) MN-PQupu M=a-3,N=a?-8a+5,P=a-8,Q=a%>-3a+5;
b)AB-CDupn A=2*-3x+2,B=2x+5,C=2x+Tx +17, D = x - 4.

8. O6ocHyITe cregyowmne yTBepXaeHUs npm NtoboM HaTypanbHOM n:
a) BeIipazkenue n(n + 22) — (n — 2)(n + 12) kpatHo 12;
b) Berpazkenmne (n + 8)(n + 9) — n(n — 7) kpatHO 24.
9. Hangute 3HauveHmne BblpaXKeHua:
a) (—-5)x—-3)—(x+1)x+2) Hpmx:—2%;
b) (@ +6)(a-2)-(a-"T)a+1)apua=0,51;

€) (a® — ab + 2b%)(a - b) — (a* +2ab — b)(a +2b) pu @ = _1%, b= _1% :

d) (a* + 4ax + x*)(a - 2x) — (a* - bax — 2x*)(a + x) npu a = —1%, b=0,27.

10. BMecTO TOYeK BNUWIMTE TakKue BblpaXeHu4d, YTOObl BbINO/HANOCH pa-

BEHCTBO.

a) 2a -5b)(... —...) = 6a® - 15a%b — 14ab + ...
b) (... —..)(6x% - 5y?) = 12x% + 42x%y — ... — 35y?%;
c) (bo. — ). = ..)) = 24c¢* - 18a® — 4ab3 + ...

d) 36y° —H4y* + 10y — ... = (... — . )(oos + .0).

11. PewwnTe ypaBHeHUS:
a) 12x? — (4x - 3)(3x + 1) = -2;
b) (x +)(x +2) - (x + 3)(x + 4) = 0;
c) 10x? — 2x - 3)(bxr - 1) = 31;
d) (x-2)(x-3)—(xr+2)(x-5)=0.

[poBepbTe cebs
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PA3OEN 4

Pa3noxeHne MHOr041IeHa Ha MHOXUTEIN

YTO O3Ha4vaeT «pasfioxXeHne Ha MHOXUTeNn»? B npegbiayLuen
TEMe Bbl HayuYu/IMCb YMHOXaTb MHOrOYNEeH Ha MHOroudsneH. B
BblpaxeHun A = B - C A - npouseegerue, B n C — mHOXutenu.
B aTOM BbipaxeHun npomseBegeHne A 3anncaHo B pas/ioXeHHOM
Ha MHOXUTenu B n C Bupge.

I'Ipe,D,CTaBneHme MHOro4y/1eHa B Bhnae npounssegeHnda MHOIo-
4/1eHOB, CTeNeHb KOTOPbIX HE MeHblUe 1, Ha3bIBaeTCs pa3noxe-
HMeM MHOrou4sieHa Ha MHOXUTE/TN.

: Hanpumep, nponssenenne asyuneHos (x + 3) u (x? — 1) paBHO
- - 2+ 3x? —x - 3. 3peck (x + 3) u (x* 1) — MHOXUTenm, x° + 3x° —
; i —x-3-uxnpousseneHue:

BHUMAHME: i
HE BCE MHOTOYNGHbI pasfa- | x’+3x* —x-3=(x+3) (2" -1)
§ : — v )
[al0TCA Ha MHOXUTESIN. : MHOrousieH MHOXUTENN
Hanpumep, oByunen 2a + 6 B BMAe nNpousBeOeHWUS MOXHO 3anu-
caTb NO-pasHOMYy:
20+6=1-(2a+6)=2-(a+3)=-2:(-a-3)
n 1.4. Ho cteneHb MHOXuUTENen 1, 2 n -2 pasHa 0. 3HauuT, 3anu-
CaHHble MPOU3BEAEHNS HE CUUTAIOTCH Pa3/I0KEHMEM Ha MHOXMU-
Tenu.
BenowknTe, kak Han6onblunin o6wmin aenutenb N HauMeHbllee obliee KpaTHoe
HaxogaT HOLL =
OAHOY/IEHOB:
(50: 75) u HOK . oA
(50; 75) - Bbl 3HakoMbl ¢ MoOHATMEM HaubGonbluero obllero Aenutens u

HauMMeHbllero obuiero KpaTHOro AByx u” 6onee HaTypasibHbIX
umncen. O3HaKOMUMCS C 3TUMWU MOHATUAMU B npuMeHeHnn K oa-
HO4Y/1eHaM N MHOIro4s1ieHaMm.

Hanpumep, paccmotpum ogHounerbr: 14x%y® n 21x°y.
Tak kKak 14x*y*=2 -7 -x-x-y-y-y v
21’y =3 -7 -x-x -y,
TO
HOA (14x*y? 21x’y) =7 - x - x - y = Tx’y,
HOK (14x*y? 21x’y) =2 -3 - T-x-x-x -y -y -y =42x3%>.




B maHHbIX BbIpaXX€HUAX OBLLNIA MHOXUTETb MOXET OblTb OAHOY/TIEHOM,
OBYY/IEHOM M Tak ganee.

MPUMEP: Ona M = x (x + 3)? (x — 1) u N = 2%(x + 3)(x — 1)? Hanaém HOA n HOK.
PEWEHUE: Tak kak M=z (x + 3’ (x—-1)=x-(x+3) - (x+3) - (x—-1) u
N=x*(x+3)(x-12=x-x-(x+3)-(x-1)- (x-1),
OfHOYMEH X, ABYYNEHbl X + 3 U & — 1 ABNATCA O6LLUMMU MHOXUTENAMMN,
10 HOA(M; N) = (2 + 3)(x — 1) n HOK(M; N) = x*(x + 3)? (x — 1)%

YNPAXHEHUA

1. Kakre 13 BblpaXXeHNin HEBO3MOYXKHO Pa3/IoXUTb Ha MHOXUTEU U MoYemy?
a) x® - 4x; b) ¥° + 12x; c) 722 + 62 + z;
d) bay? + 2y; e)9a + b; f) 15 — bxd.

2. Onpegennte o6LMe MHOXMUTEN BblpaXkeHWI:
a) a® n 2a? b) 5 n 15x; c) 8b% —4b n b3
d) 9x* n 3x; e) 1222 n 623 f) y+1) n (y - 1)(y + 1).

3. Onpepenute HeobLmMe MHOXNTENN BblpaXXeHW:

a) b n 4b; b) -25x n x?
c)(a+2)m(a-1)(a+2) d) 2x* n bx;
e)3z2un z% fy(m+3)(m-2)u (m-2)(m + 3).

4. Hangute HO/l MHOrouneHos:
a) 2a® 1 4a; b) 5xy* n 10x%y; c) (x-22x-1)mn2(x-1)3%
d) -9¢®* n -18c; e)x(x +1) n (x + 1)% f) (b-5)(b +7) n (b-5)>2

5. Hangnte HOK mMHoro4yneHos:
a) 3a n 5a’b; b) 3,5y* n Tx*y; c)(y-9Px-1)un(x-1)%
d) c®nc; e)xrx-1)n(x+1); f)(n-3)(n+6)u(n+6)>

|. METOZLbI PA3NOXEHWA HA MHOXWTEJIN

PaCCMOTpI/IM HECKO/1IbKO CNocoboB pa3noxeHnd MHOro4s1eHoB Ha MHO-
Xntenwu.

1. BbiIHeceHune obLiero MHOXUTENS 3a CKOOKMU

Ecnn Y MHOIo4/1€HOB €CTb 00NN MHOXUTENb, OH BbIHOCUTCS 3@ CKOOKMN,
OCTaslbHble Y1eHbl 3aNNCbIBAOTCS B CKOOKAaX.
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a-b=-(b-a)

[pumepbr:

Q B mByuneHe ax + bx MHOXUTENb X ABMASAETCA OOWMHAKOBbLIM MHO-
XUTENeM KaXkaoro criaraemMoro, ero HasbliBaloT OO6WMM MHOXUTENEM.
BbiHOCSA x 3a CKOOKY, OCTasibHblE MHOXWUTENMM 3amnucCbiBalOTCA B CKOOKaX:
ax +bx=x(a+ D).

@mz—mzm-m—molzm(m—l)
@2x2y3—5xy2=2-x-x-y~y-y—5-x-y~y=xy2(2xy—5)
@3a(a+2)—7(a+2)=(a+2)(3a—7)

@ a’b’x — Tab%x® + ba*bx® = abx - ab? + abx - (-Tbx) + abx - ba’x? =
= abx (ab* - Tbx + 5a%x?)

@ Tak kak ona MHoXuMTena (2b — 3a) BToporo cnaraeMoro AaHHOro Bbipa-
XXEeHUa BepHo (2b — 3a) = —(3a — 2b), TO 3agaHHOEe BbipaXKeHne MOXHO
3anucatb cregyowmm o6pasom:

2x*y(3a — 2b) + bax’y®(2b - 3a) =
= 2x%y(3a - 2b) + bax*y®(—(3a — 2b) =
= 2x%y(3a - 2b) — 5%y’ (3a — 2b)
Otctoga nonyuntcs: 2x*y(3a — 2b) — 5x3y*(3a — 2b) = (3a — 2b) 2xy — ba’y®)
Kak BMAUM, MHOrO4Y/IEH BO BTOPOI CKOOKE TOXeE pa3/fiaraeTcs Ha MHO-
xutenn. To ectb 2x%y — bady* =2 - x? -y -5 - 2> - x -y - y° = 2%y (2 — HxyP).
Takum ob6pasom, 2x%y (3a — 2b) + bady® (2b — 3a) = 2%y (3a — 2b)(2 — bxy®).

YNPAXHEHUA

1. PaznoxuTe aByYNeHbl HA MHOXUTENN:
a) mx? — nx; b) 6y? — by; c) 3a’b* + 9a®b?
d) 4 + 12xyz; e) abc?® - a’b’c; f) 0,52t + xt?.

2. Paznoxute MHOro4sieHbl Ha MHOXUTE N
a) ba(a - 2) + 3y(a - 2); b) 9a(x + 6) — 7b(x + 6);
c)(m-1)>-5(m-1); d) 8(k + 4) + 4(k + 4)°.

3. BblHECUTE OBLLMIA MHOXUTENb 38 CKOOKMU:
a) 10b(a - b) + 3a(b - a); b) Tx(1 — x?) — 6(x? - 1);
c) n(x +y) + my + x); d) (x-y)+6(@y-x) -3y -x).

4. BblHecuTte ob6LWmnin MHOXUTEb 3@ CKOOKMU:
a) a*b*c + a’bc? — ab’c?; b) 4x?ys — 2xy* + 6x%Yy* — 8xy?’;

c) -Tmn* — 14m* + 21mn?, d) x°y* + 2ty — xby* + x2S,



5. 3anuunTe BbipaXxeHua B BUAE NMPOU3BEAEHUS:
b) a’b(m — n) + ab’(m — n);

d) abc*(3x - 2a) — b3c*(2a - 3x).

a) x%y(a - 2x) + x*y*(a - 2x);
c) Txby?(k — 2t) — 14x*y*(2t - k);

[Il. METOZL TPYTMUPOBKMN

MHorga ObiBaeT TpyaHO BbIABUTb OOLUMIN MHOXWUTENb O719 BCEeX
cnaraembix MHoOrousieHa. [1oaTomMy 4neHbl, uMmetowme oodLumne MHo-
XUTENU, HaAO CrpynnnpoBaTtb, 3aTeM, NMPUMEHUB METO BbIHECEHUSA
o6LLEr0 MHOXUTENS 3@ CKOOKM, BbIMO/IHUTL OKOHYaTe/IbHOE pasno-
XEHME Ha MHOXUTENMN.

[pumepbi:

0 B MHoOrouneHe ax + by + ay + bxr 06LLMM MHOXUTENEM NEPBOrO U
TpeTbero c/laraemMoro sBfsSeTCa @, BTOPOro M yeTtBépToro — b.
MoaTomy, rpynnnpysa 3TW criaraeMble U BbIHOCH OOLUME MHOXU-
TeNnn 3a cKobKy, NOMYYUM:
ax+by+ay+bxr=(ax+ay)+ (by+dbx)=a(x+y)+b (Y +x)
Tak Kak BblpaxeHue (x + y) ABNgeTca oOLMM MHOXUTENEM MO-

cnepHero BblpaxeHua, To a (x+y) + b (y + ) = (x + y)(a + b).

Ntak, ax + by + ay + bx = (x + y)(a + b).
@ Ta*xr — by — a*y + Tbx = (Ta’x + Tbx) — (by + a’y) =
=Tx (a®>+b) -y (a®> + b)=(a® + b)(Tx - y)

@ac+bd—bc—ad=ac—bc+bd—ad:c(a—b)—d(a—b): (@a-b)(c-d)

@ 2abx + aby —4acx - 2acy = a((2bx + by) — (2 - 2cx + 2¢cy)) =

=a(bx +y) - 2c(2x + y)) = a(2x + y)(b — 2¢)

@22-27—2-3+3-22—2-27:22-27+3-22—2-3—2-27:

=22(27+3)-2(3+27)=22-30-2-30=
=30(22-2)=30-20=600

1. Haprus pasnoxwuna Ha MHOXUTEIM HECKO/IbKO MHOIOY/IEHOB U 3a-
nuncana B Tabnuuy. NepeMHOXMB OBYY/I€HbI, HaMAWUTE NMpaBUIbHOE

pPa3noxeHne.

PasnoxeHue Ha MHOXuUTENM
(x+4)b+c0)

(2-c)(p-4d)
(m +6)(x+y)

MHorouneH
x(b +c)+4b + 4c
2c-2d + p(c-d)
mx + my + 6x + 6y

Ecnn pasnoxeHune 661710 oWNOGOYHbIM, 3anuinTe, Kak dyget npa-

BWUJTbHO.

Buumanue:

C KaKo/ Le/blo yucna u
BbIPAXEHHS TpyNMupyIoT?

BbickaxwTe CBOE MHEHME.

3ameyaHue:

B nepsom npumepe
MOXHO CrpYNMMpoBaTh
NePBOE C YETBEPTbIM,
BTOPOE — C TPETbIM
caraembim. [1poaenaire
TPYNNMPOBKY CamocTos-

Te/IbHO. Pe3ynbTar ucere-

JyiTe.
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3z — 2y? - 6x%y® + xy =
=3x%-6x’y* + 2y —2y° =
=3x*(x-2y%) +y(x-2y°) =
=(x - 2y*)(3x* + y)

Buumanue:

B HexoTopbIx TpEXYNEHAX
0/IHO U3 CaragMbIX MOXHO
NPe/CTaBuTb B BUAE CYMMbl
[IBYX TaKX OZHOYJIEHOB,
4yT0ObI Y)XE Zanee bblio Bo3-
MOXHO MPUMEHUTL METO,
rPYMNUPOBKM.

3alOMHUTE:

OTO IPaBUIIO He
BCeryia IIpume-
HMMO.

106

2. PaznoXmte MHOro41€Hbl HA MHOXUTETM METOAOM rpynnmnpoBKX:

a) ax - by + xy — ab; b) ay — 4bx* + 2ax? - 2by;

c) x® + 3x + 2x + 6; d) %axz +by — %axy - 3bx.

. B tabnunue ona kaxgoro MHorodeHa 3anncad oamH U3 MHOXU-

Tenen pasnoxeHus. Hangnte Hen3BeCTHbIN MHOXUTENb.

MHorouneH | MHOXMTENb [l MHOXwTEND
a ax+6(0b+x)+ab a+6 ?
b) mn-mk+xk -xn ? m-—x
) ax-2bx +ay - 2by T+y ?
d 1-br-x+b 1-x ?

. Paznoxxumnte MHorouneHbl Ha MHOXUTENN:

a)xr*+xP+x+1; b) a* - ab - 8a + 8b;
Ay-y -y +1; d) ab - 5b + b* - ba;
e)a*+2a’-a-2; f) Tx —xy + Ty — a%
g) b%— 3b* — 2b2 + 6; h) kn — mn —n? + mk.

. NpepncraBnB ogHouneH 7a B BUAe CyMMbl OgHoO4Y1eHOB 3a U 4a,

CamMup pasnoxun TpéxyneH a?+ Ta + 12 Ha MHOXWUTENW, Npu-
MEHMB MeToa rpynnupoBku. Kak, no-saliemy, oH 310 caenan?
Hamunk npegctaBun 7a B BUAE CyMMbl 2a U 5a, HO pasfioXuTb
TPEXYNEH HA MHOXUTENU €My He yaanocb. O6bacHUTE noyemy?

6. BbinonHute cnepyrowmn anroputM  pasfoXXeHUd TPEXYIeHa

X% + 6x + 5 HA MHOXUTENN:
I. Hangute gBa HaTypasbHbIX 4MCia, NPOU3BEAEHNE KOTOPbIX
paBHoO 5, a cymma 6.
Il. MpepacTaBbTe OAQHOUNEH 6 B BUAE CYMMbI ABYX OOHOUYIEHOB C
KO3hPULUMEHTaMU, paBHbIMW HANOAEHHBIM B 1-M MyHKTE 4Ynciam.
lll. CrpynnupoBaB cnaraemsble, pasfioxXmnte MHOro4Y1eH Ha MHO-
XUtenu.
IV. lMpoBepbTe pesynbraT, BbIMNOMHUB YMHOXEHNE HAWOEHHbIX
OBYY/IEHOB.

7. Paznoxure Ha MHOXMUTENM NO anropunTMy npeabigylero nyHkKra:

a) a®* - b5a + 4; b) a’ - 6a — 16;
c) x® + 9xy + 8y d) a®+ 7ab + 6b?
e) y* - 9y + 8x% f) m? — bmn + 4n?.



8. 3annwmnTte MHOro4Ys1eH, Bblipa)awolWwmn naowagb MpsiMo-
yronbHuka ABCD. Onpegenute no pucyHky 12, npousse-
OeHWeM KaKnX ABYY/IEHOB SIBNAETCA 3TOT MHOIMOY/EH.

ab a’ i a2 e

be ac bd 2ad

PUCYHOK 122 D C PUCYHOK 120 D C

9. lNMocTponte Moagenb NPSAMOYrofibHMKa 4719 3a4aHHOrO MHO-
rouneHa. Onpegennte, KAKUMU OBY4Y/IEHaMW ONpenensaioT-
CS1 CTOPOHbI MPSAMOYTrO/IbHMKA.

a)ab +ac + 2b + 2¢; b) 2%+ 2xy + y?;

c) 8y +cz+ 8z + cy.

10. NonbHap B MHoroyneHe 2am + 2an — 3bn — 3bm npowus-
Be/ia C/iegyoLLyto rpynnmpoBky (2am + 2an) — (3bn +3bm)
N paszioxknsia MHOroynieH Ha MHOXUTETN. Anun xe caenan
rpynnupoBky (2am — 3bm) + (2an — 3bn) 1 3aTeM pasno-
XXM MHOTOYMIEH Ha MHOXuTenu. Kto ns Hux cgenan npa-
BUMbHYIO TPYNNUPOBKY? YTO Bbl CKa)eTe O MOoyYeHHbIX
UMK pesynbraTax?

11. Pa3znoxuTe BblpaXeHUsa Ha MHOXUTENN U BbIYNCIUTE 3Ha-
YEeHWUs NpY 3adaHHbIX 3HAYEHUAX NepeMEHHbIX:

a) ba®> - bax - Ta + Tx, x=-3, a=4;

b) m?>— mn - 3m + 3n, m=20,5, n=0,25;
c)a’?+ab-1la-11b, a=6,6, b=0,4;
d) a®— ab - 2a + 2b, a=%, b=0,15.

12. Bbluncnute:
a)139-18 +139-21+261-21+261-18;
b) 125 -48 -31-82-31-43 + 125 - 83;
c)44,7-13-2-447+13-5,3-2-5,3;

d)33-éll+4,2-z+31~2é+2,8-z
3 5 3 3 5 3

[poBepbTe cebs

3
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Buumanue:
Mua-b=0

4TO MOXHO CKa3aTb 0
MHOXUTENAX a U b?

113 npon3seeHus

(x—a)(x-b)=0
CreayeTr x = a U
x=b.

3aoOMHHUTE:

IIpu pasznoxkennun
MHOTO4JIeHa Ha
MHOZKUTEJIN NJIN
IIpY IIPUBELEHNN

[POV3BEeHN MHO- |

TOYJIEHOB K MHO-
TOYJIEHY CTaHJapT-
HOTO BUZA
noJy4aeTrca BbIpa-
JKEeHWe, TOXKJIeCT-
BEHHO pPaBHOE
VCXOTHOMY.

13. Bbluncnnte 3HayeHmne BbIpaXXeHns Npu 3a4aHHbIX YCNOBUAX:

a)a’+ab-ac-bc, ecnu a+b=5mnb+c=3;
b) xy — 6 + 2x — 3y, ecnn Yy+2=4un3-x=5;
C)y +z, ecnu r-y=3nax+xz-xy-yz=12
14. Kakoe 13 yTBep)XAeHU BEPHO?

a) Yto6bl mponsBeneHne 6bI/I0 PaBHO Hy/O, HEOGXOANMO, YTOObI
XOTS Obl OANH U3 MHOXMUTENEN Obl/1 6bl paBEH HY/IO;

b) Yto6bl Npon3BegeHne G610 PaBHO Hy/IO, HEOO6XOAMMO, YTOObI
06a MHOXUTENSA PaABHANUCH HY/IHO;

c) Yto6bl NpounsBefeHne ObII0 PaBHO HY/IO, HEOOXOAMMO, YTOObI
HW OOWH U3 MHOXWUTENEN He PAaBHSCS HY/IO.
15. MpumeHaa ycnoBMe paBeHCTBA Hy/lO MPOU3BEAEHUS, pelunTe
ypaBHEHUS:
a) x(x-8) + 2(x—-8) =0;
c)a+4-ala+4)=0;
e) (x?+Tx) —4x-28 =0;

b)yly -12) + y - 12 = 0;
d) (x®*-bx)+x—-5=0;
f) 5?2 — 10x + (x - 2) = 0.

16. BmMecTo TOYEeK BMULLUWTE TaKoW OAHOYSIEH, YTOObI BbIMOHANOCH

pPaBEHCTBO:
a) 6a® - 15a%b — 14ab + ... = 2a - 5b)(... — ...);
b) 12x® + 42x%y — ... — 35y% = (... + ...)(6x® — Hy?);
c)24m* - 18m3 —4dmnd + ... = (..— ..)(... — ...);
d) 36y° — b4y*+ 10y — ... = (..o— . ) (on + .0).

[1l. TOXZAECTBA

PaBeHCTBO, BbIMOHAIOLWEECH npun BCeX BO3MOXHbIX 3Ha4YEHUAX
nepemMeHHbIX, Ha3blBaeTCA TOXXAeCTBOM.

YT1006bI OKa3aTh, YTO PaBEHCTBO ABNAETCA TOXAEeCTBOM, MOXHO!

1. BblpaxeHue, cTosllee cnpaBa OT 3HAaKa paBeHCTBa, Npeob-
pasoBaTb B BblpaXkeHue, CTosLllee cneBa, WM, Hao6opOoT, Bbipaxe-
HUe, CToslLlee CneBa OT 3HaKa paBeHCTBa, Npeobpa3oBaTth B Bbipa-
XeHue, cTosllee crnpaBga.

2. [NokaszaTb, 4TO 06a BbIpaXeHua crnpaBa M C/ieBa OT 3HakKa pa-
BEHCTBa paBHbl OOHOMY M TOMY €& HEKOTOPOMY TPETbEMY BblPaXXEHMIO.

3. MNMokasaTtb, YTO PA3HOCTb BbIPAXEHWA, CTOALIMX MO pPas3Hble
CTOPOHbI OT 3HaKa PaBEHCTBA, PaBHa HY/O.

[NpeobpazoBaHne BblpaXeHWsa B paBHOE €My BblpaX€HWe Ha3bl-
BaeTCs TOXAECTBEHHbIM NpeobpasoBaHneM. BoipaxeHus, 3HaueHns
KOTOPbIX PaBHbl NpU /IOObIX 3HAYEHUAX MEPEMEHHbIX, HAa3bIBAOTCA
TOXAECTBEHHO PaBHbIMU BbIpaXXeHUSIMMU.



NPUMEP: Jokaxute paBeHcTBO: (x +5)(x—4) +12=(x-1) (x +2) -6

PEWEHWUE: OokaxeM paBHOCTb 060UX CTOPOH OAHOMY U TOMY e
BbIpaXeHuo:

l(Jc+5)(ac—4)+ 12}:((:(:—1) (xr+2)-6 )

nesasd CTOpPOHa npaBaa CTOpPOHa

JleBasa ctopoHa: (x+5)(x—4) +12 =x*—-4x+bxr-20+12=2?+x -8

MpaBasa ctopoHa: (x-1)(x +2)-6 =2 +2xr-x-2-6=x*+2x-8

Tak kak 06e CTOPOHbI paBHbl OAHOMY M TOMY e BblpakeHuto,
TO 33[JaHHOE PABEHCTBO ABNAETCHA TOXAECTBOM.

YNIPAXHEHUA

1. Kepum yTBEpXOaeT, Uto paBeHCTBO 21c(a — b) = — 21c(b - a)
aBAseTca ToxgectBom. Kak no-sallemy, npaB /iM OH U NovYeMmy?
Kak MOXXHO 0OBbSACHUTb 3TO, HE pacKpbIiBas CKOOOK?

2. a) 3anuwmTe nepemMecTuTesibHoOe U pacnpenennTenbHoe CBOM-
CTBa C/OXeHUs1 OYKBEHHbIMU BblpaxXeHnaMu. JokaxuTte, 4To
3TN paBeHCTBA ABAAIOTCS TOXAECTBAMM.

b) 3annwunTte nepemectutenibHoe M pacnpegennTenbHoe CBOW-
CTBa YMHOX€EHWNST GYKBEHHbIMW BblpaXKeHUaMU. ABNSOTCA Nn
OHU TOXAecTBamm?

c) Kakoe cBOICTBO OTpa)xeHo B BblpaxeHun a(b + ¢) = ab + bc?
MO>XHO /1 yTBEPXKAATb, UTO 3TO PaBEHCTBO €CTb TOXAECTBO?

d) Bbickaxute MHeHMe 0 paBeHCcTBax a+0=0+a; a-1=a;
a-— =1, a+(—a)=0.
a
3. lNpoBepbTe, Kakne U3 paBeHCTB SAB/FIOTCH TOXAECTBAMM.
a) 2a + 4b = 2(a + 4b);
b)yr=x+1;
c)a+b-c=a-c+b;
d) (m —n)(k - p) = (n —m)(p - k).
4. NokaxunTe, YTO JaHHble paBeHCTBa ABAAIOTCA TOXOECTBaMM.
a)(x+1)(x+1)=x+2x+1;
b) (3a — 2b)(3a — 2b) = 9a® — 12ab + 4b?
c) (a + b)(a + b)(a + b) = a® + 3a*b + 3ab? + b?;
d) (4m - 5n) (4m + 5n) = 16m? — 256n?,
e)16-(a+3)a+2)=4—-(6+a)a-1)
f) 2x - 5y)(4x + 3y) — (x + 2y)(5x — 6y) = 3x% — 18xy — 3y?;

g) (m - a)(m - b) =m? — (a +b)m + ab.
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5. Kakon ogHo4YNeH Hago NpmbaBuTb K NpaBon UK Xe NeBon 4vac-
TV paBEHCTBA, YTOObl OHO CTano ToxaecTteoM? O6bsACHUTE.

a) (a+5)(a—-12)=a?-60...;
b)y*-2...=(y + 1y - 1);
c)(m-T)(m+ 10) =m? + 2m - 70...;
d) 2?2 - 12x + 30... = (x -7)(x - 5).

6. He nponsBoasa ToXOeCTBEHHbIX Mpeobpa3oBaHnii, onpegennte
KakoMy 4nCrly paBHO 3afaHHOE BblpaxkeHue. 3atem, nNpoBeas
TOXAECTBEHHbIE Mpeobpa3oBaHud, MNpOBepbTe MNpeablayLnin
pe3ynbrar.

a) (a - 3)(a*-8a +b) — (a — 8)(a® — 3a + 5);
b) (x*- 3x + 2)(2x + 5) — 2x* + Tx + 17)(x — 4);
c) (b2 +4b-5)(b-2)+ (3-b)(b*+5b+2).

7. Jlokaxute ToxaecTsa:
a)a(d +c)’+ b(a + ¢)* + c(a + b)? — 4abc = (a + b)(a + ¢)(b + ¢);
b)(a+b+c)(ab+ac+bc)-abc=(a+Db)(a+c)b+c),;

c) dokaxuTe, 4to paBeHcTBa a(a +b)(a +c) =abce, b(b +a)(b +c) =abc,
c(c + a)(c + b) =abc asnsatoTca ToxxgectBamu npu a +b +c=0.

8. BmecTo 3Haka * noacTtaBbTe Takoe BblpaXeHune, 4ToObl NoAyYeH-
HOE pPaBEHCTBO CTasiIo TOX4ECTBOM.

(5a® — 2ab + 6b) — (*) = 4a® + 8b

9. Hangute pa3HOCTb N1€BOM M NpaBoOn CTOPOH paBeHcCTBa. [Moka-
3bIBAET /1M MOJTyYEHHbIA pe3ynbTaT, YTO pPaBeHCTBO Obl/I0 TOX-
gectsom?

(x—a)x-b)=x®>—x(a +b)+ab

10. Jokaxunte ToXXOEeCTBEHHOE PaBEHCTBO HY/O Criedylowero pa-
BEHCTBaA:
b+c-2a)c-b)+(a+c-2b)(a-c)-(b+a-2c)a-D>)

11. a) 3anuwmTte TpexyseH, KOTOpbIn MOXHO MpeacTaBuTb B BUAE
npon3BeaeHns ABYYIEHOB.
b) 3annwunTte KBagpaT Kakoro-HMbyab ABy4YNeHa C NepeMEHHbI-
MU a n b 1 NpeacTaBbTe ero B BUAE MHOIo4Y/1eHa.

) 3anuwnTte Ky6 Kakoro-Hnbyap AByY/ieHa C NepeMeHHbIMN X U
Yy Y NpeAcTaBbTe ero B BUAE MHOMOY/IeHa.



0bobuwiarowue 3asaHus

1. NpuBeanTe MHOMOUMEH K CTaHOapTHOMY BUAY U onpene-
nnTe ero CteneHb.

a) -3xy + 9xy — 18xy;
b) 12x® — 3x + 1223 — 11x° + 21x;
c) 23a* + a® - 31 + 2a* - a® - 54.

2. Hangute cymMy 1 pa3HOCTb AaHHbIX MHOFOY/1EHOB:
a) (-4ab + 7b - 2c) n (8ab - 2b + 2¢);
b) (-8x? + 11 -2) n (1 + Tx — 5x?).

3. Hangnte npounssegenmne. Onpegenvre CTeneHb NOy4eH-
HOro MHOrOu4/1eHa.

a) 2x*y(x* - 2xy + y* - 7);
b) (a + 12)(a - 5);
c) (x®+ 3)(x +y - 3).

4. Pasnoxute MHOIOUY/IEH Ha MHOXUTE/N:
a)a®-a*+a-1; b) x? — xz - bx + bz;
c) b®-8b+12; d)a(d -0b) + 8(b - 5).

5. Pelwunte ypaBHeHUS:
a)a(a - 8) +5(a—-8)=0; b) x(x +6) +x+6=0.

6. [lokaXkute ToXxaecTsa:
a) a(b —x) + x(a +b) = b(a + x);
b)16 —(a+3)(a+2)=4—-(6+a)la-1).

7. Pewte ypaBHEHUS:
5x—4+2—7x:x—3; b) 0,75_7+3x:10x—3_

b) 3 2 4 3

a)

8. BMecTo 3Haka * 3anumnTe Takoh MHOIOUYEH, YTOObI MO-
NYy4nnocCb TOXAOECTBO: [poBepbTe cebs
(5a3 — 2ab + 6b) — (*) = 4a® + 8b :

9. [lokaxxute, 4to Npu 0OOM HaTypaslbHOM 7. 3Ha4YeHue
MHOrousieHa 6yaeT KpaTHO 3.
n+1)n+2)-Bn-1)n+3)+dnn+2)+n+17




B aTom pa3zene Bbl

M3Y4nTe 3N1EMEHTbI

TPEYTO/IbHUKA 1 WX
CBOMCTBA.

TPEYT0JIbHUKHK

> o’

PasHocTopoHHKe
6 3 5 3 10,3
b)
7 4 6,9
PaBHoGeApeHHblE
7 7
o 8¢
3 10
PaBHoCTOpOHHME 3,2
7
7 7 7 3,2 3,2
7
7

L
To4emy KpblLm A0-
MOB CTPOSIT B BIAE

[
v '\‘ Mo cTopoHam TPEYI0/IbHUKOB?
\ BUAbI TPEYT0JIbHUKOB
L 4 Mo yrnam
/
AT

90°<a < 180°

B o< 90°
B <90° a
v<90 90°
o Y u
OcTpoyronibHble [pamoyronbHble TynoyronbHble

“
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[MPAKTUYECKAS PABOTA: Moctponm TpeyronbHmK, CTOpOHaMu
KOTOPOro SABNSIOTCH OTPE3KM a, b 1 c.

[ 4 9 r—ee *r—e
a b c
BenoMHuTe, KakuMu

- : WHCTPYMEHTaMY Bbl M0/1b30B3-
Q MpoBeaem HekoTopylo npsimylo m. OTMETUM Ha Heill npows- JIUCH MDY MOGTPOBHHH FEOMET-
BOJIbHYIO TOUKY A (PUCYHOK 1). pU4eckyX puryp. Kak no-ga-

: UMY, KaKVE MHCTPYMEHTL

@ PasfgBrMHEM KOHLbI LMPKY/S Ha PacCTOfHKE, paBHOe A/IHe OT- Ham roHazobATCs npu no-

CTPOBHUY TPEYTO/bHYKA?
pe3ka a. YCTaHOBMM UMY LUMPKYNA B TOUKe A 1 npoBeaem ayry

pagnycoM a Tak, 4Tobbl OHa nepeceksiacb C NPsiMoin m. Touky
nepeceyeHnss 0603Haymm B (pncyHoK 2).

PUCYHOK 1 A B
PUCYHOK 2

@ PasgBMHEM KOHUbI LMPKYAS Ha pacCTosiHME, paBHOe O/IMHE OT-
peska b. YCTaHOBMM WMy UMPKYAs B TOYKY A U MOCTPOUM OK-
PY>XHOCTb pagnycom b (pucyHok 3).

@ PasgBuHEM KOHLbI LMPKYAS Ha paccTtosHWe, paBHOE AfiMHe OT-
peska c. YCTaHOBUM UMYy LUMPKYNS B TOYKY B 1 npoBenem okpyx-
HOCTb PaaMyCOM C, NepeceKaloLwyo OKPY>XHOCTb, MOCTPOEHHYO
B NyHKTE 3 (PUCYHOK 4).

| \ ~  BHUMAHKE
MHOma [P NOCTPOEHUN

- ) : J10CTATO4HO BMECTO OKPYX-
o 'A' 7B" o 'A' 7B" HOCTW HauepTuTL AyrY.

PUCYHOK 3 PUCYHOK 4

—
=
[6)]




PUCYHOK 5 C _ y
@ O603HauYMM TOUKY NepeceyeHnsa oKpy>XHoCcTen 6ykson C.

’ CoegnHum otpeskamm Touky C ¢ Toukamm A n B. Yoepem
B

JINLIHWE NIMHUN (PUCYHOK 5).

PUCYHOK 6 C Mony4veHHbIn TpeyronbHMK ABC aBnsgeTcs CKOMbIM

/\ (PUCyHOK 6).
B

YNPAXHEHUA

1. 3anuwmTe anropuT™ NOCTPOEHUS NO pUCyHKaM 7a n 7b.

A

o [ocTpoiTe 3T TpeYroNbHUKM NpU a =3 cM U b = 2 cM.

e Onpegenute BUA 3TUX TPEYrosIbHUKOB.

M B
N N
a a a a
m K . N A, : C
PUCYHOK T7a PUCYHOK Tb

2. MNocTpoiTe TpeyronbHUKN C A/IMHaMU CTOPOH:

a)bcm, 5 cMm, b cm; b) 3 cm, 4 cMm, 5 cwm;
c) 4 cm, 4 cMm, 5 cwM; d) 2,7 cm, 4,3 cm, 3,3 cm

OnpepgenuTe BN KaXaoro TpeyronbHUKa.

3. Haueptute Ha nucte BymMarun TpeyrosibHMK Co CTOpOHamu
2,8 cm, 4,1 cm 1 4,9 cM. BbipexbTe TpeyrosibHUK HOXHK-
Lamu Boonb CTopoH. CpaBHUTE Ball TPEYrO/IbHUK C Tpey-
rONbHMKOM OAHOK/IaCCHMKA. PaBHbl /11 BalKn TPEYrob-
HUKWN?

4. MNocTponTe TPEeyrobHUK CO CTOPOHaMM

a) 0,34 mwv; 5—30 M u 4,7 cm;

b) 4,2 cv; 33 mm 1 0,4 M.
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CTopoHbI ¥ yrAbl TPEYroNbHUKa

. BHYTPEHHWUE W BHELUHWE YI/1bl TPEYTO/IbHUKA

Mpun KaXkaon BepLUMHE TPEeYrosibHUKa €CTb OOWH BHYTPEHHUI
yron. Ytobbl NokasaTb BHELUHWUIA Yron TpeyrosibHWKa npu Bep-
LUMHE, HAao MPOAO/IKUTE CTOPOHY MPU 3TOM BEPLUMHE B MPOTU-
BOMOJ/IOXHYIO CTOPOHY (PUCYHOK 8).

Yron, CMeXHbI C BHYyTPEHHUM

PUCYHOK 8 BHELHMIA YI7IOM TPEeyronbHUKa, Ha3blBaeTCs
BHELHMM YI7IOM TPEYro/ibHMKa Benomure:
NPV TOM Xe BepLUMHe. Hewy pastia
CYMMa CMEXHbIX
BHELLIHMIA BHELLIHMIA BHVMARME: yinos?
yron yron [pu Kax 01 BEPLLIMHE TPEYroNbHIKA

< \' MMEIOTCA [1Ba KOHTPY3HTHbIX BHELIHKX YIa.

CMoXeTe /v Bbl camocTos-

NpAMOYTONbHBIA TPEYroNbHUK TYNOYIO/bHbII TPEYIObHUK
TeJIbHO NOKA3aTh BHYTPEHHME U
BHBLLIHME BHELUHWE YT1bl MPAMOYT0/ILHON0
W TYNOYTOJIbHOO TPEYro/IbHUKOB
BHYTDER YIbl ynoy i pey
HIE Yo (pucyHok 9)? A kak y paBHocTo-
PUCYHOK 9 POHHET0 11 PaBHODEAPEHHOID
TPEYro/bHIUKOB?
YNPAXHEHUA
1. N306pasute Ha pucyHke 10 BHELWHWI yron npu BeplinHe A
TpeyronbHmnka ABC. CKkonbKnMmn cnocobamm MOXHO 3TO
npogenars?
a) Mpogomkute ctopoHy AB oOT Toukn A B MpOTUBOMONOX- C
HYIO CTOPOHY MO MNpPsMON. [1OAYyYEHHbIN BHELIHWI Yyron
0603HauybTe BAD.
b) NMpogomkute ctopoHy AC OT Touku A B NPOTUBOMOIOX- A
HYIO CTOPOHY MO MpAMON. NosyYeHHbIn BHELIHWA yroa
o603HaubTe CAF. :
c) Bolpasute cBoe MHeHue 06 yrnax BAD n CAF. PUCYHOK 10 B

d) Yto BbI MOXeETe cka3aTb 06 yrnie DAF?

e) TeM e cnoco6oM n3obpasnte BHELUHUE YINbl NpW BEp-
wnHax B n C. CKonbKO BHELIHWX YINOB MOAYyYUI0Ch Npu
Kaxgow BepLunHe?

f) Kakon yron o6pasytoT BHYTPEHHWI U OAUNH BHELLHWNN
yI/ibl BMECTE B34Tble NPU OAHON BEPLUNHE?




2. O603HaubTe yI/ibl, M306paxeHHble Ha pucyHke 11. Kakne 13 yrnoB He
ABAAIOTCA BHELWHMMM YriaMn TpeyrosibHuka? lNovemy?

PMCVHOKH\A Q

3. a) Haueptnte npsMoyrosbHbln paBHOOeApPEHHbI TpeyronbHuk MNK.
YKaxunte ero BHyTpeHHWe 1 BHelwHue yribl. Onpegenurte rpagycHble
Mepbl 3TUX YI/OB.

b) Haueptnte paBHOCTOPOHHNUI TpeyronbHMK ABD. YkaxuTe ero
BHYTPEHHME U BHeLWHMe yrbl. Onpegenuvre rpagyCHble Mepbl 3TUX
yrnoB. Kakon pesynbraT Bbl NONYy4YnIn?

4. Hangmnte x no pucyHky 12 (a, b, c, d, e).

120° V)
7
130° =
8
110° ‘
PUCYHOK 12a PUCYHOK 12b PUCYHOK 12¢
%t 51'_300
100°
4x+20°
PUCYHOK 12d Vv PUCYHOK 12e
[. CYMMA BHYTPEHHWX YIJ10B TPEYTOJIbHUKA
G Cnegaytollee CBOVICTBO BbIMNO/THAETCS [/19 BCEX TPEYro/IbHUKOB.
A TEOPEMA: CymMa BHYTpeHHUX yrnoB TpeyronbHMKa
paBHa 180°.
B
PUCYHOK 13 B TpeyronbHuke ABC Ha pucyHke 13 ZA + /B + ZC = 180°.
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1. MoxeT nu TpeyronbHMK MMeTb: a) ABa OCTpbIX yrna; b) ABa NpsaMbIx yrna; c) asa
TynbIX yrna; d) oauH Tynown n ognH npsmon yron? MNMouemy? O6ocHymnTe.

2. a) HasoBuTe BMA Yr/10B NPAMOYrofibHOMO TpeyrosibHMKa. YTo MoxeTe ckasaTb O
CyMMe OBYX HEMPSAMbIX YI/IOB MPSAMOYIrO/IbHOro TpeyrosbHuka? Kakoe 13
yTBEpPXAEHUN BepHO: 1) 3Ta cymma 6onblue 90°; 2) aTa cymma meHbLe 90°%
3) sTa cymma paBHa 90°.

b) YeMy paBHbI yr/ibl PABHOCTOPOHHENO TPEYro/IbHNKA?

3. HauepTtnte B TeTpaaun Npou3BO/bHbIA TPeyrosbHUK. MiamepbTe TpaHCNopTUpPOM
ero BHyTpeHHMe yrbl. Onpegennite CyMMy BHYTPEHHMX YITI0B.

4. Ha KakOM pUCYHKe yr/bl yKasaHbl BEPHO 1 Noyemy? (pucyHok 14 a, b, ¢, d).
15°
45°

45°

50° 32.5°

PUCYHOK 14a PUCYHOK 14b PUCYHOK 14c PUCYHOK 14d

5. MoryT nu 3agaHHble yr/ibl ObITb BHYTPEHHUMUM Yrnamu TpeyronbHuka? lNoyemy?
OT1BeT ob6bACHUTE.

a) 21°, 35° 1 121°; b) 56°, 90° 1 24°; c) 72°,15° u 55°;
d) 15°, 62° 1 103°; e) 32°,85° 11 67°; f) 95°, 102° 1 4°.

6. [aHbl ABa BHYTPEHHMX yrfa TpeyrosbHmka. Hangurte Tpetnn yron.
a) 65° 1 43°; b) 90° n 29°; c) 5° u 55
d) 145° n 12°; e) 100,4° 1 52°; f) 45° 1 67,8°.

7. Onpepgenute rpagyCHy0 Mepy BHYTPEHHUX YITIOB TpeyronbHuka ABD Ha pucyH-
ke 15 a, b, c. 3gecb DK || AB.

A
B
1003
20° 60° 213
K D 75°
D
PUCYHOK 15a K PUCYHOK 15b PUCYHOK 15¢
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BHewHwit yron
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8. Hangute x Ha pucyHke 16.

3x°
DI
xo 1230 .’I,'O _
\§(53c°
PUCYHOK 16a PUCYHOK 16h PUCYHOK 16¢
457
X
37° 39°
PUCYHOK 16d PUCYHOK 16e PUCYHOK 16f
9. Mo gaHHbIM Tabnunubl Hanaute yrnel AABC:
ZA 30° 54° x b 5m
/B n a x+ 72° b+ 15° 2 m
£C n + 20° a—40° 2x 3b 40°
|1. CBOMCTBO BHELLHETO YI/A TPEYTOJIbHUKA
BHewHui yron TpeyronbHuka obnagaeTt cneayrowmm CBOMCTBOM:
4 TEOPEMA: BHeLuHWI yron TpeyrosibHMKa paBeH CyMMe ABYX [=] =]
A - CD BHYTPEHHUX HECMEXHbIX C HAM YITI0B TPEYro/ibHUKA. z
PUCYHOK 17 B tpeyronbHuke ABC £4 = £1 + £2 (pucyHok 17).
O MPUMEP: BHewnuin yron AABC npu BeplnHe B TpeyrosibHUKa paBeH

BHYTPEHHKE YIJ1bl

120°

\ 120°

A

PUCYHOK 18

120° 1 OAWH M3 BHYTPEHHUX YI/I0B, HECMEXHbIX C HMM, paBeH 35°.
Hangute gpyruve yrabl TpeyrosibHMKa (PUCYHOK 18).

PEWEHUE: Tak kak BHYTPEHHWIA W BHELWHWIA Yribl Npyu BepluvHe B
ABAIOTCA CMEeXHbIMK, TO MX cyMma paBHa 180°. B cuny Ttoro, 4to
BHELLHWIA yron npu BepwunHe B paBeH 120°, To BHYTpPEHHWUI yron 6yaet
paBeH 60°. Kpome Toro, no teopeme cymma yrnos ZA n ZC paBHa
120°, torna ZA=120°-2C=120°-35°=85°.

OtBeT: 60°, 85°.



YNPAXHEHUA

1. Haueptute tpeyronbHuk ABC. V3o6pasuTte npu Kaxgom ero
BEPLUNHE BHELWHMUIM yron. MNokaxute, CyMMe Kakmnx BHYTPEHHMX
YI7IOB paBeH KaXXAbl BHELLUHWUIA yros.

C
2. Ha pucyHke 19 nzobpaxén AABC. lNpu BepwmnHe B BHeLWHUM : %

yrnom no MHeHuto lonbHap, aBngetca ZABD, no MHeHuto :/<B/ A
Ann — ZCBE, no MmHeHuto tOcnda — ZDBE. MNMo-Bawwemy, K10 D
N3 HUX BEPHO M300pasn/ BHELLHWI yron npu BeplwmHe B? Yto PUCYHOK 19

Bbl MOXeTe cka3aTb 0 ZABD n ZCBE?

3. Ecnn B TpeyronbHuke MNK BHyTpeHHWI A yron npu BepLUnHe
M 6ypnet paBeH:

a) 87 b) 52°; c) 164°,
TO Uemy OyaeT paBeH COOTBETCTBYIOLLMA BHELLHUI Yron?

4. Onpegennte oTMeYeHHble 3HaKOM «?» yr/bl Ha pucyHke 20.

PUCYHOK 20

5. BHewHun yron tpeyronbHuka paBeH 60°. OTHoweHue 3TOoro
BHELLUHEro yria K OOHOMY M3 HECMEXHbIX C HUM BHYTPEHHWUX
yrnoB TpeyronbHuka 5:3. OnpegenuTe yribl TPeyrosibHMUKa.

6. Yron BCD - BHewHuii yron AABC. 3anonHute tabnuuy.

) y . g
ZA 23° 78° 12,5°
/B 65° 72°
£C 52° 81,3°
/BCD 145° MposepbTe cebs
[=] %% [=]
7. Hanpgute BHyTpEeHHWE yribl paBHOOGEOPEHHOIO TPEYro/bHUKA, 1=
€CN1 OOMNH 13 BHELUHMX YINoB OyaeT paBeH: E
a) 60°; b) 167°.
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8. B tpeyronbHuke ABC ZA = 63°, ZC = 45° (pucyrok 21). N3
BepwuH TpeyronbHnka ABC k ctopoHam npoBeneHbl napan-
nenbHble npsMble. Onpepenvte BHYTPEHHWE U BHELUHWE YITibl
TPEYro/IbHUKOB, 06Pa30BaHHbIX STUMU NPSAMbIMU.

9. CabuHa yTBEpPXOAET, YUTO CyMMa BHYTPEHHMX YITIOB TPEYrofbHMKa
B 4 pa3a MeHbLLE CyMMbl BCEX BHELLIHWNX YITIOB 3TOr0 TPEYro/ibHMKa
(Npw ogHOM BepLUMHE 6epéTcs Mo 2 BHELLHWX yrna). [MpaBa v oHa?

[V. COOTHOLIEHAA MEXAY CTOPOHAMM U YTJIAMU TPEYTOJIbHUKA

C Kakas cTopoHa nexuT Hanpotue LA B TpeyronbHuke ABC Ha pu-
CyHke 227 HazoBuTe CTOPOHbI, exatyne Hanpotus /B n ZC.

PUCYHOK 22 B
[MPAKTUYECKAS PABOTA: HauepTute pasHOCTOPOHHMI TPEYrONbHMK

ABC.
@ ViamepbTe TpaHCMOPTUPOM YITibl TPEYrONTbHMKA.

@ 3anuwunTe yrbl B NopsagKe Bo3pacTaHus rpadyCHbIX Mep.
@ M3mepbTe nuHeirikoi anuHbl ctopoH AB, AC n BC.
@ Pacnonoxwre CTOpoHbl B NOpPsSAKe BO3pacTaHUs A/IVH.

@ Kakne COOTHOLLEHMS MeXAay Yr/laMu 1 CTOPOHaMM
TPEeYro/sibHMKa Bbl YCTAHOBU/IN?

Mexgy CTOpOHaMW M YyrniamMu TpeyrosibHUKa BepHbl Crieayto-
LLME OTHOLLEHUS:

TEOPEMA: B tpeyronbHuke:
1) HanpoTtue 60nbLuen CTOPOHbI NEXUT GOSbLLWN YIon;
2) HanpoTtuB 60/bLUEro yrna nexuT 6o/bLlias CTOpoHa.

B /ZMNK Ha pucyHke 23:
ZM > ZN > ZK npwn ycnosun NK > MK > MN.

YNPAXHEHUA

1. NokaxuTe B NpMBEAEHHbBIX Ha PUCYHKe 24 TpeyrosbHUKax yron,
PUCYHOK 23 K nexalimin HaNnpPoTUB KaXgoW CTOPOHbI, M CTOPOHY, /1eXallyto Ha-
NPOTUB KaXaoro yrna.

A PM
B B M N |

PUCYHOK 24
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2. Pacckaxunte 06 OTHOLIEHUAX MEXOy CTOpOHaMu 1 yrinamu, onpegenute
BWA TPEYronibHMKa.

a) ABC, ecnn AB > AC > BC;
b) MNK, ecnu MN = MK < NK;
c) CDE, ecnu CD = DE = CE;

d) NpsAMOYronbHOro paBHOGEAPEHHOrO.

3. a) CpaBHuTe cTopoHbl TpeyronbHmka MNK, ecin ZM < ZK < £N.

b) Pacnonoxute yrnbl ABC B nopagke Bo3pacrtanuga, ecnu AB = 9 cwm,
AC=14 cm, BC=8 cwm.

4. Kakasi 13 CTOPOH Hambonbllas B NPSMOYrO/IbHOM TPeyronbHUKe? Ecnu
OAMH U3 OCTPbIX yrioB 34°, onpegenute HaMMeHbLUYO CTOPOHY 3TOro
TpeyronbHuKa.

5. Anngapa n ®apua HadepTunmn paBHOGeapeHHbln TpeyronbHuk ABC ¢
yrnom A, paBHbiM 70°. [Junapa yTBEpXOaEeT, UTO B 3TOM TPEYrofibHUKe
ctopoHa BC 6onbwe ctopoH AB n AC, ®apug xe yTBepxaaeT, 4uTo
ctopoHbl AB 1 BC umetoT paBHble gnHbl U 6onblue ctopoHbl AC. Kto
13 Hux npae? OB60CHyNTE CBOW OTBET.

6. MNMpamasn, napansenbHas OCHOBAHWMIO PaBHOOEAPEHHOrO TPeyronbHUKa
ABC, nepecekaet ctopoHy AB B Touke M, ctopoHy AC — B Touke N. Mposepsre ce6s
Onpepenute Bug TpeyronbHmnka MAN. Eh_: E

7. TpeyronbHk ABC — paBHOG6egpeHHbI. [JokaxuTe, 4to oTpe3ok BD:
a) 6onblue (pucyHoK 25 a) 60koBOWM CTOPOHbI TpeyronbHuka ABC; E
b) MeHbLue (pncyHok 25 b) 60koBO CTOpPOHbI TpeyronbHuka ABC.

B B
PUCYHOK 25a /\\ PUCYHOK 25b %\\
D A C A D C

V. HEPABEHCTBO TPEYTOJIbHUKA

Mexay ASIMHaMK1 CTOPOH TPEeYrofibHUKa CYLLIECTBYET HmKecneayoliee K
COOTHOLLEHME, KOTOPOE Ha3blBaeTCH <HEPAaBEHCTBOM TPeYro/ibHUKa»:
TEOPEMA: OnuHa nio60it cTOpOHBI TPEYronbHUKa MeHbLLEe
M N

[=] AN [a]
CyMMbI O/IMH OBYX OPYTIrUX CTOPOH.
MN < MK + NK, MK < MN + NK, NK < MK + MN. [w] =y PUCYHOK 26
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BHUMAHWE:

4106bI NpoBEpUTHL COBI0/E-
HUE HEPABEHCTBA TPEYIO/b-
HYKa, Z10GTaTOYHO NPOBEPHTL
70, 4TO CYMMA /1BYX MEHbLLNX
CTOPOH 00/1bLLIE HAMBObLLEN]
TPETLENA CTOPOHDI.

i 3allOMHMUTe:

: livHa 1060# CTOPOHBDI
i TpeyroJibHUKa 6OJIbIIE :
| pa3HOCTH JJIMH JPYTHUX
i ZIBYX CTOPOH. :

A

MMPUMEP: MoxHO 11 TIOCTPOUTD TPEYTOIBLHHUK CO CTOPOHAMH:
@ 6 cm, 12 cm, 5 cMm;
@ 3,5 oM, 5,4 mm, 70 cm;
@ 3w, 8mM,5M?

PEWEHUE: Mpoeeprm BO BCex TPEX cnyyasix BbIMOMHEHWE Hepa-
BEHCTBa TpeyrosnibHuka. M3 3TUX OTpe3KOB TpeyrosibHWMK Mosy-
4YMTCS B TOM C/yyae, ecsiv CyMma ABYX MeHbLUMX OTpe3koB bydet
6onblue TpeTbero oTpesKa:

@ 6 + 5 < 12, Tak Kak B MEPBOM C/ly4ae CyMMa ABYX MEHbLLMX OT-
PE3KOB MeHbLLE A/INHbI TPETLEIO OTPE3KA, 3TU OTPE3KU HE MO-
ryT 6bITb CTOPOHAMW KaKoro-nnbo TpeyronbHMKa.

@ Tak Kak 3,5+5,4>7, 3T OTpe3kn MoryT ObiTb CTOPOHAMU Tpe-
YroNnbHMKaA.

@ Tak kKak 3 + 5 = 8, 3T oTpe3Kn He MoryT GbiTb CTOPOHaAMMU Tpe-
YrONbHUKA.

YNPAXHEHUA

1. C NOMOLLbIO KaKUX TPEX U3 3a[aHHbIX Ha PUCYHKe 27 OTpe3KoB
MOXXHO MOCTPOUTb TPEYroNbHNK?

P 0,6 mm

3,50 cMm M
2,1 cm 43 MM
\ I mm L T

B
PUCYHOK 27

K D

2. CyuiecTByeT /i1 TPEYIro/IbHMK C AAHHbIMW A/IMHAMU CTOPOH?

a) 111 cm; 13 cm; 10 e e) 7
A
b) 2,4 mm; 4,9 MMm; 2,1 Mwm; o %
c) 19 cm; 4 nv; 25 e iy
d) 0,8 mm; 8 cnr; 20 MM. 2,4 M PUCYHOK 27

3. B aueliky Tabnuubl, yKasbIBalOLWyO ANVHY TPETbEN CTOPOHDI,
3anuwmnTe Takoe 4mucno, 4tobbl TpeyronbHuk ABC: a) MOXHO
6bI10 NOCTPOUTb; b) HEBO3MOXHO ObINIO0 MOCTPOUTD.

AB 56 MM 12 oM 400 e

AC 38 Mm 1,5 oM 5,9 M
3

BC 15 cm 61 cM




4. NpakTtnyeckaqa paborta: Vamepbre 4/IMHbI CTOPOH TPeyrofibHU-
KOB Ha pucyHke 29. CpaBHUTE pa3HOCTb A/IWH OBYX NOObIX CTO-
POH C AO/IMHOW TpeTben CTopoHbl. Kakon pesynsrat nosyyeH
BaMW? 3anuLumte 3TOT pe3y/bTaT C MOMOLLbIO HEPABEHCTBA.

PUCYHOK 29a PUCYHOK 29b PUCYHOK 29¢

5. MOXHO 11 MOCTPOUTb TPEYro/IbHUK C ASIMHaMU CTOPOH, paB-
HbIMM HUXeyKa3aHHbIM YacTam 180 cwm:

gl 1L bl 15,
63 2’ 9’39’

2 1
C) PR
9 3

NN TN

6. a) Hangnte nepumeTp paBHOGEAPEHHOIO TPEYroibHMKA, eCN
ANMHbBI ABYX €ro CTOPOH paBHbI:
1) 8 cmu 16 cm; 2)5 oM u 22 cwm;
3)70 mm 1 3 cm 1 MM.

8 3 9
PUCYHOK 30a PUCYHOK 30b PUCYHOK 30¢

b) Hargute x B TpeyronbHukax Ha pucyHke 30.

7. MepumeTp TpeyronbHuka paBeH 45 cm. MoxeT in ogHa 3 ero
CTOPOH MMETb AnuvHy 2 am 8 cM? NMouemy? O60CcHynTE.

8. a, b n ¢ — CTOpOHbI TpeyronbHuka. a = 3,17 cm, b = 0,75 cm m
¢ — HaTypanbHoe 4ncno. Onpegennte NepuMeTp TpeyrosibHuKa.

9. YTPOM y4YeHuK nowlen U3 goMa B LUKO/Y, MNOCne YPOKOB — U3
LLKO/Ibl B KHWXKHbIA MarasuH, 1 oTTyaa Aomoi (pucyHok 31). Ka-
KOoe n3 paCCTOFlHVII7I — OOM — LWKO/1a UM wKo/1a — Mara3vH — eTcsl HepaBeHCTBO Tpe-
OoM 6onblue? Novemy? Kakoe ycnoBue BbINO/THEHO? yronbHuka?

Kak no-Bawewmy, ¢ Ka-
KOii LLeNIbH0 NPUMEHS-

Kaxoe paccTostve bonblue?

m KHWXHBIA MATA3HH

PUCYHOK 31
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YKA3AHME:

Paccmotpure cynvmy
YJICeJI C JIEBBIX CTOPOH
¥ C IPaBbIX CTOPOH
JIBOMHBIX HEPABEHCTB.

A D
PUCYHOK 32

[posepbTe cebs

oD

10. Ha HekoTOpOM y4acTke foporu m3 cena ToroHanbl Ao ropopja
Kanbb6agykap CniaHMpOBaHO MPOBECTM TyHHeb No4 ropon My-
poBgar. C 0gHOro KOHLa TYHHEeNs 40 BePLUMHbI rOpbl MPOTAXEH-
HOCTb cocTaBnsieT 15,2 KM, C Apyroro KoHua — 16,3 kM.

1.

a) Kakon morna 6bl 6bITb Hanbobllaa AnvHa TyHHeNs (B LenbixX
ymcnax)?

b) Ecnv gnvHa TyHHens 6yget 11,6 KM, TO Ha CKO/MbKO COKpa-
TUTCS A/IMHA TpaccChI?

AB=172cm, AC=18,2cm, DB =4,5cmu DC = 6,5 cm. MoxHO
nn yTBepXkaaTtb, 4To Toukmn A, B, C, D pacnonoxeHbl Ha OgHOWN
npsMom?

12. CTopoHbl @ U b TpeyrosbHMKa OTBeYatloT ycnoBuio 8 <a <12,

10 < b <15. Mexay Kakumu ABYyMsi GAMXKAWLWNMKU LenbIMU Ync-
namu 6yget pacnonaraTtbCs A/IMHA TPETbEN CTOPOHbI?

13. Ha pucyHke 32 paH 4etblpéxyronbHuk ABCD. [JokaxuTe, 4To

onnHa otpeska AC MeHblue MOMOBUHBbI NMepuMeTpa YeTbIpéx-
yronbHnka ABCD.

14. CTOopOHbI a, buc Tpeyro/ibHMKa oTBe4atoT yC/10BUIO!:

15.

3,1<a<74; 82<b<13; 11l<c<17,5
KakoMy HanbonbLluemy HaTyparbHOMY YUCTy MOXET OblTb paBeH

nepuMeTp 3TOro TPeyro/sibH1Ka?

B kakoM npomexyTke HaxoguTCs HaTypanbHOe 4uCnio X Ans
TPeyronbHMKOB Ha pucyHke 33 (a, b, €)?

8
4 5 7/; b} B]

X X X

PUCYHOK 33a PUCYHOK 33b PUCYHOK 33¢c



YIOJ1: TPAZLYC, MUHYTA, CEKYHJLA.

Yron namepsetcs B rpagycax (°), MuHytax (') n cekyHgax (”):

_10

_ 110
60’

1° = 60/, _ - .
60 3600

1'= 60", v

HaanMep: 12°39’ (aBeHaguaTb rpagyCcoB TpMauaTb 4EBATb MUHYT);
72°15'43" (72 rpamyca 15 MMHYT 43 CeKyHbI);
45,6° (45 11eJ16IX 6 HECATHIX TPagyca).

MO>HO nepeBoAUTb rPagycChbl B MUHYTbI M CEKYHbl 1 HAO6OPOT.

CekyHaa

MPUMEP 1: 42,5° = 42° + 0,5° =42° + 0,5 - 60’ =
=42° + 30" = 42°30’

~
~

PEWEHME: 27°15'56" = 27° + 15’ + 56" = 27° +15 -~ + 56 —
60 3600
~97° + 0,25° + 0,02° = 27,27°.

YNPAXHEHUA

1. a) Boipasute B muHyTax: 12°15', 4,7°, 34°42".

b) Bbipasute B cekyHagax: 6°22', 59°, 39'.

c) 3anuwwuTe B rpagycax: 200', 630",

2. a) 3anuwuTte Mepy yrna B rpagycax

1) 73,4°; 2) 66,2°
4)41,93°; 5) 12,5°.

b) 3anuwuTe yribl B rpagycax:
1) 12°36'; 2) 44°16'25";
4) 135°56'10"; 5) 49°49".

3. BbinonHute gencreums:
a) 17°15" + 16°40";
c) 162°13'25" + 32°19'51";
e) 75°17" - 11°53";
g) 46°45' - 3;
k) 49°14" . 7,

, MMHyTax 1 CeKyHaax.

3) 125,1°;

3) 54°30";

b) 79°25' — 56°57";
d) 42° — 25°10";

f) 98°15" — 53°45;

h) 78,5° — 16°7 + 23,6°;
m) 125,40° : 5.

i 3amoMHHUTE:

i Mepbl yIJIOB MOKHO

! CKJaAbIBATh, BbIYU-

i TaTb, yMHOXaTb U Jie-
i JINTB Ha YHUCJIO.

OBPA3ELL:
1) 7°15' + 16°30" = 23°45';
2) 175°13' — 101°43" =
=175°12'60" — 101°0'43"
=74°12'17",
3) 23°36' - 2 = 46°72' =
= 47°12";
4) 72°24'36" : 3 = 24°8'12"
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JN1eMeHTbI TPeYrosIbHUKa:
buccekTpuca, MeamaHa, BbICOTA

i BcriomuuTe: CTOpPOHBI
| yIa, 0603HaveHue,
{ BH/IBI yIVIOB

KaKiM MHCTPYMEHTOM
N3MEPSIOT yron?

A
PUCYHOK 353/
0

PUCYHOK 35b A

lweX J

(@]
=2

C
PUCYHOK 35¢

wek

0 D

A
NS
PUCYHOK wyc(/ \\\E

0 D

PUCYHOK 35e

B

|. NOCTPOEHWE BUCCEKTPUCHI YIJTIA

BuccekTtpuca yrna — 310 /1yd, UICXOAALLNIA U3 BEPLUMHbI YI/1a
1 OENAWNIA Yroa Ha ABa KOHIPYSHTHbIX yria (pUCyHOK 34).

[Ons HukeykasaHHbIX yrnoB ny4 OD aBns-
eTcsi GUCCEKTPUCON.
Ona kaxporo yrna: ZAOD =z Z/BOD.

buccekTpuca

PUCYHOK 34 e

Ap < N D

o '_L

o QY =+ o

W bf-)o © Q)b‘} 90° B

0 B 0 0 B A 0
MpAMOiA yron OCTpbIN yron TYNoi yron Pa3BEPHYTHIA yroJ1

YT100bl Nokaszatb Ha pucyHke 34, yto nyd OD qaBndercs
OUCCEKTPUCON, MOMYUYEHHbIE KOHIPYIHTHbIE YI/bl OTMEYEHbI
OAMHaKOBbIMM 0603HAaYEHNAMM B BUAE Ayr.

C noMoLWbio LMPKYNS U AINHENKM MOXHO MOCTPOUTb OuUC-
CeKTpucy yrna. BeinonHWM anropuTtm 3TOro NOCTPOEHUSA:

Q HauepTtnte nponssonbHbii yron AOB (pucyHok 35a).

@ MNomecTute urny umpkyns B Touky O 1 HauyepTuTe ayry, ne-
pecekalollyto CTOPOHbI yrnia (pucyHok 35b). O6o3HaubTe
3TM TOoukM nepeceyveHns kak C n D.

@ He MeHAa paccTofHMe mexay KOoHUaMu UMPKYs, npose-
anTe ayry BHyTpu yrna (pucyHok 35c¢) ¢ ueHTpom B Touke C.

@ He meHaa pacctosiHne mexay KOHLuaMu UMpKyns, nNpoBe-
OunTe BTOPYIO Ayry BHYTpU yrna c ueHTpom B Touke D. O603-
HaubTe TOUKy nepeceveHns ayr yepes E (pmucyHok 35d).

@ IIpoBenute my4d OE n3 Bepumusl O. JIya OE aBaserca
6uccekTpucoit yriaa AOB (pucyHOK 35€).



YNPAXHEHUA

1. MocTpownTte 6uccekTpucol yrnos 40°, 70°, 90°, 110°, 150° ¢ noMOLLbIO
UMpKyna n nnHenkn. O6bacHUTe BallM gencteua. Visamepste nony-
YEHHbIe YI/bl TPAHCMOPTUPOM. BbISCHUTE TOYHOCTb MOCTPOEHUS.

2. MNocTponTte GuccekTpucbl yrnoes 46°, 65°, 98°, 163° ¢ NMomoLLbto
LMpPKyNa n nuHenku. Miccnepynte pesynstat NOCTPOEHMS.

. BUCCEKTPUCA TPEYTOJIbHUKA

BuccekTpucon TpeyronbHMKa Ha3blBAETCA OTPE30K OUMCCEKTPUCHI
Nto60ro yrna TpeyronbH1Ka, COEANHSAIOLINN BEPLUMHY 3TOro yra C
TOYKOM Ha MPOTUBOMOSIOXKHOW CTOPOHE.

AM - buccekTpuca yrna A BN - buccektpuca yrna B CK - buccextpuca yrna G
® C &
A B A B A K B
PUCYHOK 35a PUCYHOK 35b PUCYHOK 35¢

TpeyronbHuk nmeet 1pu 6uccektpucol (AM, BN, CK) n oHu nepe-
cekatoTcs B ogHol Touke O (pucyHok 36).

MPUMEP: AM, BN n CK — 6uccektpucbl TpeyronbHuka ABC.
/BAM=35°, ZABN=42°. Hangute yrnbl TpeyronsHunka ABC.

PEWEHWE: Mo cBoicTBY BUCCEKTPUCHI B CU/TY TOFO, YTO
/BAM = /CAM = 35°, ZABN = /CBN = 42° torga
/BAC=2-35°=70° u ZABC =2 - 42°= 84°.
Tak Kak cymMa BHYTPEHHUWX YIr/I0B TpeyronbHuka pasHa 180°,
10 ZACB = 180° — (70° + 84°) = 26°.
OTBeT: 84°, 70°, 26°.

YNPAXHEHUA

1. ND — 6uccektpuca octporo yrna MNK. ZMND = 45,8°. Hangute
rpagycHble mepbl yrnos MNK v DNK.

2. BE — 6uccekTpuca tpeyronbHuka ABC. ZB = 96°. Hangute rpa-
aycHble Mepbl yrnos ABE n CBE.

C
M
N
A K B
PUCYHOK 36

i 3amoMHUTe:

- Yrobbl ybeauTbes B

© TOM, 470 OTPE3KM AM,
{ BN # CK aBnqiotes

+ BuccexTpucamy, ocTa-

TOYHO NOKA3aTb, 4T

: /BAM = Z/CAM,
i Z/ABN = ZCBN,
. /BCK = ZACK.
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3. C NOMOLLbIO UMPKYS N IMHENKN NOCTPONTE BUCCEKTPUCHI YINIOB OCT-
poyronbHoro ABC, npamoyronbHoro MNK un tynoyronbHoro PDE
A C TPeyronbHUKOB. BbidcHUTe, roe HaxoauTCs Touka nepecedeHus ouc-

PUCYHOK 37a CEKTpUC (pucyHok 37).
N

4. Mo pucyHKy 38 onpegenute C NOMOLLbK TpaHcnoptmpa yrbl ABK,
BCM, CAN. YkaxuTe paBHble UM yr/ibl. 3anmwmte 6UCCEKTPUCHI.

M K
PUCYHOK 37b
D B N B B
4 L \
p 3 M
PUCYHOK 37¢
A PUCYHOK 38 Ak C

] [1l. MEAWAHA TPEYTOJIbHUKA

MepaunaHa TpeyronbHuKa — 310 OTPe30K, coeanHsIoLWnii Mobyto Bep-
LUMHY TPEYroJibHMKa C CepeanHON, NMPOTUBOMEXALLLEN STON BepLUMHE
CTOPOHbI (pucyHkn 39, 40, 41).

[=]
Fit
[=]

O7pesok, CoeaMHaI0I (Otpesok, coeamHsiowid epwnHy — OTPe3oK, COBANHALLMIA Bep- C
BEPLIMHY A G CEpeAMHOI B ¢ cepeawHoit cTopoHbl AC - lwwHy C ¢ cepeauHoii cTo-
cTopoHbl BC - Mevara AT. Megvaxa BP. PoHbI AB — Megvana CF. T
T ] A A
ﬁ B
A B
PUCYHOK 39 PUCYHOK 40 PUCYHOK 41 PUCYHOK 42

YTOo6bI NOKasaTb, YTO pacCMaTpPUBAEMBbIN OTPE3O0K ABAAETCA MeanaHomn,
KOHIPY3HTHbIE OTPE3KM, Ha KOTOpble pa3buBaEeTCsa CTOPOHa TPEYro/ibHMKa
MeamaHom, 0603Ha4vatoT OAMHAKOBbBIMK LWTPMXamMu (pucyHku 39, 40, 41).
- """""""""""""" TpeyronbHUK MMeeT Tpu MeamaHbl (pucyHok 42) AT, BP, CF, koTtopble
3anoMHUTE: nepecekalTca B OQHOM TOUKe BHYTPU TpeyrosibHuka (touka O).

Y1061 yOBANTLCS B :
Tow, 410 AT, BP w CF - MPUMEP: B tpeyronbHuke ABC (pucyHok 42) AT, BP, CF — meauaHsi.
i MEZNaHbI, J0CTATOYHO AP=43cm AF = 2,1 cm 1 CT = 5,6 cm. Haiigute nepumetp tpe-

 nokasath, BT=CT,
| AD~CD AF =BF | yronbHuka ABC.

e PEWIEHWUE: Tak kak AT, BP, CF — MmeauaHbl, TO
AC=2-AP=2-43-=86cm, AB=2-AF=2.21=42cwm,
BC=2-CT=2-5,6=11,2 cm.

Torpa P,,..=8,6 +4,2+11,2 =24 cm.
OtBeT: 24 cM.
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1. Haueptnte npamMoyronbHbIA, OCTPOYrObHbIA N TYMOYrO/IbHbIA Tpe-
yronbHMKKN. C MOMOLLIbIO IMHENKM MOCTPOMTE MeanaHbl STUX TPEYrosb- -
HWKOB. :

! 3anomHuwuTe: :
: LlgHTp TAXECTM TeNa - 3T0
£ TOYKa, B KOTOPOIA CKOHLIEH-
: TPpUpOBaHa BeA Macca Tena.
¢ Llentp Taxecty tena B '

3. B tpeyronbHuke ABC AK, CM, BN - wmeauaHbl. AN =3 cmMm, édJDpMBTpByrUﬂbHVIKa Ha-

" ~ y | XOAATCS B TOUKE Nepeceye- :
BK=2,5cm, BM = 3,2 cm. Haiante nepumetp TpeyronbHmka ABC. . W MeMaH TPEYTOTBHUKG.

2. C NoMOLWbIO UMPKYIA HanguTe cepearHbl CTOPOH HEKOTOPOro Tpe-
yronbHVKa 1 NpoBeamnTe MegunaHbl. B kKakom ciyyae no cpaBHEHMIO C
1-M 3agaHMem MeguaHbl NOCTPOEHbI 6onee TOYHO?

4. MepumeTp paBHoOb6egpeHHoro TpeyronbHuka MNK paBeH 56 am,

ocHoBaHue MN paBHo 18,4 aM. Haiiante ANnHbI OTPE3KOB GOKOBbIX /\\\71/
CTOPOH, Ha KOTOpble pa3bMBaAETCH Kaxpasi CTOpPoHa MeauaHown, ﬁ

- - ]
NPOBEAEHHOW K He. o

5. ®dusuka: NocTtponte MegmaHbl TPEYroNbHUKOB, M300PaXEHHbIX Ha
pucyHke 43 (a, b, C) 1 onNpegennTe LEHTP TSHKECTU Kaxkgoro Tpey-
ronbHuKa. lNogBeckTe 3TM TPEYroNbHUKK 38 LEHTP TAXECTU Ha HUTK Y

(pncyHok 44). Yto Bbl HabogaeTe? "N

A K C
PUCYHOK 44

PUCYHOK 43a PUCYHOK 43b PUCYHOK 43¢

[V. BbICOTA TPEYTOJIbHUKA

BbicoTa TpeyrosibHMKa — 370 nepneHavKynspHblii OTPe3oK, NpoBe-
OEHHbIN U3 BEpLUMHbI TPEYro/IbHMKAa Ha MPSMYI0, COAEPXKaLLyto NMpoTU-
BOMO/IOXHYIO CTOPOHY (PUCYHKWK 45, 46, 47).

N
N N N "
B B
/L /\\ /\ 0
M D K M K M K D K
PUCYHOK 45 PUCYHOK 46 PUCYHOK 47 PUCYHOK 48

JTio6on TpeyronibHNUK UMEET TPU BbICOTbI, KOTOPbIE NepecekatTcs B
ogHoWn Touke (pUCyHOK 48). YTobbl yoeoutbCs B TOM, YTO AaHHble OT-
pe3kn Ha pucyHke 48 MA, KB n ND aBnatoTcs BblCOTaMWU TPEYrosb-
Huka MNK, Hago nokasaTtb, uto MA 1 NK, ND | MK n KB 1 MN. B
oTnMYmne oT OUCCEKTPUC U MeduaH Touyka nepeceyeHus BbICOT MOXET
HaXOAUTbCHA BHYTPU, BHE UM XKEe Ha CaMOM TPeYro/IbHUKE.
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[TOCTPOKUM BbICOTbI 10
C/IEAVIOLLEMY
AJITOPUTMY:

HauepTuTe TpeyrobHuK
ABC.

C nomoLibio yrosibHuka
NPOBEANTE NEPNeH/-
KYNAp 13 BEPLNHbI A K
cTopoHe BC.

C nomoLibio yrosibHuka
NPOBEANTE NEPNeH/-
KyNAp 13 BEPLINHBI B K
cTopoHe AC.

C nomoLLbio yrosibHuKa
NPOBEANTE NEPNEH/M-
KyNap 13 BEPLNHbI C K
CTOpoHE AB.

Haiigute Touky
MEPECEYEHMS BbICOT.

PUCYHOK 49a

PUCYHOK 49b

PUCYHOK 49¢
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OcTpoyroNbHbIA TPeYTobHUK

A [
B
A
A C
B
ﬁ
A N C
B
A
A N C
BbicoTbl nepe-
B CeKalTes!

o
o
I/ g

[pAMOYroNIbHbIi TPEYToNbHUK

= o
C_DI/

=

=
G

Bbicora, npose-
JIEHHAA 13 TOYKM
B nagaers
04Ky A.

=

=
2

Bbicora, npoBeagH-
Hast 13 Toykm C,
M M4 B T04KY A

o

/

=
[ae]

BbicoTbl nepece-
KaKTCA B BEPLINHE
TpAMoro yria.

=
2

Tynoyro/bHbIi TPeYroNbHUK

(o)
o

i

[ae)
=

.

Bbicora,
NPOBeAEHHAA 13
BepLMHbI B nagaer
Ha NPOA0IXEHIE
cTopoHbl AC

(qp]
b=

b

Bbicora, npoBeseH-
Has 13 BEPUIMHBI G,
MAjAeT Ha NPOA0ST-
XeHue CTopoHbI AB.

/

e

[poao/IXeHms Bbl-
COT nepecexaioTcs
B To4ke 0

o
=
//>

/
=)

BbIBOJ 1: Touka nepeceyeHns BbICOT OCTPOYrO/IbHOIO TPeyro/ibHUKa
HAXOAMTCHA BHYTPU TPEYrONbHUKA.

BbIBOJ, 2: Touka nepeceyeHWss BbICOT MPSAMOYrONIbHOrO TPEYrosibHUKa
ABNAETCS BEPLUMHON MPAMOro yr/ia 3Toro TpeyrosibHuka. Ka-
TeTbl MPSIMOYrO/IbHOIO TPEYro/fibHUKa SBASIOTCSA TaKXe ero Bbl-

coTamMum.

BbIBO /], 3: Touka nepeceyeHns BbICOT TYMOYro/fibHOro TPeyro/ibH1Ka
HaXOAMTCA B TPEYro/ibHUKE.

YMPAXHEHUA

1. OTmMeTbTe OyKBaMu BEPLUMHbBI TPEYro/ibHMKa U MOCTPONTE MX BbICOTbI
(pucyHOK 49). Ykaxunte BuA yrna, U3 BepLUMHbl KOTOPOro npoBeaéHHas
BbICOTa MPOXOAMUT BHYTPU UMM BHE TPEYrO/IbHMKA.



2. B tpeyronbHuke ABD npoBegeHbl 6uccekTtpuca AT, Boicota BH m
MeamnaHa DM. [lononHute npenioxeHus:
a) Tak kak AT — 6uccektpuca, 1o ZBAT = ...
b) Tak kak DM — megnaHa, 1o BM ...
c) Tak kak BH BbICOTa, TO ... NepNeHaNKYNspHbl.
B kaxgoom npeanoXeHum MNOMEHSANTE YCNOoBUE U YTBEPXKAOEHME.
lNpoBepbTE NCTUHHOCTL NOYYEHHbBIX MPEASTOXEHUN.

3. Mo pucyHky 50, Hangute:
a) Z/ZBAD, ecnn ZBAT = 24°; b) AB, ecin BM = 16,7 cw™;
c) /BHD, ecnu BH 1 AD. PUCYHOK 50

4. Haueptnte OCTPOYrofibHbIM TpeyrosibHUK. [NpoBeante M3 Kakou-
HMOYOb BEPLUMHDI:
a) MeguaHy; b) 6uccektpucy; C) BbICOTY.
CpaBHUTE UX OJINHBI.

5. lNocTtponTte MeamaHy, GUCCEKTPUCY U BbICOTY, UCXOAALINE U3 BEp-
LWWMHBI TYMOro yria TynoyrofibHOro TpeyronbHuKa (pucyHok 51). Kak
no-BaLLemy, BEpHO nn yTBepxaeHune, uto AM — megmaHa, AH - Bbl- B TM H D
cota n AT — 6uccekTpuca? Ecnm owunbo4HoO, TO gante npaBu/bHbIN PUCYHOK 51
OTBET.

: >

6. a) Haueptnte NpaAMOYronbHbIA TPEYroNbHUK U ONycTUTe U3 Bep-
LWKNHbI NPAMOTO yr/ia BbICOTY, OUCCEKTPUCY N MeJMaHy.
b) B TpeyronsHuke ABC /B = 90°, BK - BbicoTa. Onpegenute Bug
yrnos ABK n CBK.

7. HauepTtnte TpeyronbHUK, OOMH W3 YI/IOB KOTOPOro paBeH 120°.
M306pasnTte BbICOTY, MPOBEAEHHYIO N3 BEPLUNHBI OCTPOrO Yr/ia. D

8. M3 BepLmHbI NpsaMoro yraa a tpeyronbHuka ABC npoBegeHbl 6uc- B
cektpuca AN u Bbicota AH. Hangute cymmy yrnos NAC n AHC.

9. B tpeyronbHmke ABC /DBC =78°, BH — Bbicota, BM — 6uccek- A HM C
Tpuca (pucyHok 52). HN — 6uccektpuca yrna AHB. Hantn pas- PUCYHOK 52
HocTb yrnos CBM v BHN.
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oiD

0bobwarowme 3aaanus

1.

9.

Yron N B tynoyronbHom TpeyronbHuke MNK pasern 130°. O6bsacHUTe, Ka-

KOW N3 HMXKEYKa3aHHbIX YTBEPXOEHWUN BEPEH:

a) BoicoTa, onyuweHHasa 13 BepwuHbl N Ha ctopoHy MK, npoxogauT BHyTpU
TpeyronbHuKa.

b) BbicoTa, onyuweHHaa n3 BepwmHbl M Ha ctopoHy NK, npoxoant BHyTpuU
TpeyronbHuKa.

c) BoicoTta, onyweHHaa n3 BepwuHbl K Ha ctopoHy MN, npoxoamt BHe
TPEyrosibHuKa.

d) Bbicotbl TpeyronbHuka MNK nepecekatoTca BHe Tpeyro/ibHUKaA.

. @) BbicoTa TpeyronbHvKa 4enuT yros, Npyu BepLnHe U3 KOTOPOro OHAa MCXO-

anT, Ha aea yrna 30° v 42°. Hanaute yribl 3TOro TpeyrosibHuKa.
b) Hangnte gpyrmne yrnbl paBHOOEOPEHHOrO TPEeyrosibHMKa, eCnm oguH 13
yrnoBs paBeH 1) 68°; 2) 136°; 3) 100°.

. OouH U3 yrnoB TpeyronbHUKa paBeH 60°. YeMy paBeH OCTpbIi yron Mexay

bucceKkTpucamMm gpyrux AByx yrnos?

. Yron mexay éuccektpucammn yrnos B n C TpeyronbHuka ABC paBeH 118°.

Yemy paBeH LA TpeyronbHuka?

. B tpeyronbHmnke ABC ZA =70° n £ZC = 60°. Buccektpuca BD TpeyronbHukKa

ABC genut ero Ha gBa TpeyronbHuka ABD n BCD. Harigute yrnbl 3Tux Tpe-
YrONbHUKOB.

. B TpeyronbHuke ABC /B =110° ZC=50° AD — BbicoTa. [lokaxuTe, 410

ZCAD =2 - ZBAD.

. B paBHOGEOpPEHHOM TpeyronbHMKe 60KOBasi CTOpoHa paBHa 20 cm. OdnuHa

OCHOBaHMS B 5 pa3 MeHblue nepumeTpa. Haligute onnHy OCHOBaHUS B MUII-
nMMeTpax.

. BokoBasa cTopoHa paBHOGeApeHHOro TpeyrosibHuKa paBHa 14 am. Cymma

O/IMH GOKOBbIX CTOPOH U yOBOEHHOIO OCHOBaHMsA paBHa 70 nmv. Hangute ne-
puUMeTp TPEYrosbHUKa.

OcHoBaHMe paBHOGeOpeHHOro TPeyrosibHMKa paBHO 3,2 cM, YTO COCTaB-
nsaet 25% ero nepumetpa. Hangmte 60KOBYO CTOPOHY TPEYIrO/IbHUKA.

10. B paBHOGeApEeHHOM Tpeyro/ibHUKE OCHOBaHME OTHOCUTCA K GOKOBOW CTO-

poHe Kak 3:4. NepnuMeTp MeHbLUE NATUKPATHOrO OCHOBaHUs Ha 78 cm. Han-
OuTe nepuMeTp TpeyrosbHMKa.



B 310M paszene Bbl U3yunTe TOX/ECTBA, NpH- (D 0 P My'" bl
MEHSEMbIE NP1 NPe0BpasoBaH PasMMyHbIX c 0 KPA EH H 0 ro
BbIPXEHMIA. 3TV TOX/16CTBA HA3bIBAIOTCA (op- I.I.l

MyJiamu COKDaIJ_léHHOFU ymMHOXeHu. G no-
MOLLIbIO 3TUX d)UDMyJ'I Bbl Y3HAETE, KaK BbIpaXe- yM H O)I(E H Mﬂ
HUE C HaTypanbHO CTENeHbH NPeACcTaBnTL B

BW/E MHOT04Y1EHa, 1 CMOXETE pa3faratb
MHOT04JIEH Ha MHOXWUTEN.

a’ ab
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Bo3BeeHue ABYyYneHa B KBajpar

i 3anoMHHTE:

¢ MpuMenad aTu

¢ opMy/bl, NpesCTaBLTe
i KBaApaT ABY4/IEHa B

¢ BI/IE MHOTOU/IEHA.

Tpex4sieHbI
a®+ b? + 2ab
ua’+b*-2ab
Ha3bIBAIOTCA
MOJIHBIMU

KBaJpaTamMu

YNPAXHEHUA

YTOo6bI BO3BECTM YMC/O B KBAAPAT UM B Ky6 HEOGXOAMMO 3TO YMC/I0
YMHOXWTb Ha ce65 ABa WM TpK pa3a. DTO NPaBW/IO BbIMOHAETCS U As
GYKBEHHbIX BbIpaXKeHW.

Nccnepyem Kak nepeMHOXNUTb ABa OAMHAKOBbIX ABYY/IEHA.

UCCJIEAOBAHUE 1: 3anuwiem B BUAE MHOroUYNEHa MPOU3BEAEHNE ABYU/IEHA
(a + b) c camum caboir, To eCTb KBaapaT ABy4eHa:

(a+b?=(a@+b)(a+b)=a-a+a-b+b-a+b-b=
=a®>+ab + ab + b% = a? +2ab+ b>.

Takum ob6pasowm, (a + b)? = a? +2ab+ b2,

UCCNEAOBAHUE 2: 3anuwem B BuAe MHOroudsieHa npousBeaeHue
ABydneHa (a — b) c camum caboit, TO eCTb KBaapaT ABYyY/ieHa:
(a-b2=(@-b)(a-b) =a-a+a-(-b)+(-b)-a+(-b)-(-b)=
=a’—-ab - ab + b? = a®> -2ab+ b>.

Taknm obpasowm, (a — b)? = a® — 2ab + b>.
MpoBeaéHHble WCCneaoBaHWs npueBenu K ¢GopMmynaMm KBagpaTta
OBYy4/ieHa:

(a + b)’> = a* + b>+ 2ab — kBagpaT CyMMbl ABYX BbIpaXXeHWU paBeH cyMMe
NX KBaApAaTOB M/IHOC yABOEHHOE NPOU3BEAEHNE STUX BbIPaXKEHNI.

(@ - b)*> = a® + b?- 2ab — kBagpaT pPa3HOCTM OBYX BbIPaXKeHWIN paBeH
CyMMe VX KBaApaToB MUHYC YABOEHHOE NPOU3BEAEHNE STUX BbIPaXXeHW.

MPUMEP: 3anuwnte kBagpaTt AByY1E€HA B BUAE MHOMO4Y1EHa:
0 (5 + 3x)% e (0,2x — 1,5y)*

PEWEHUE: @) (5 + 3x)2 = 52 + (3x)* + 2 - 5 -3z = 25 + 92+ 30.

@ (0,2 - 1,5y)* = (0,2x)? + (1,5y)* - 2 - (0,2x) - (1,5y) =
=0,042? + 2,25y*- 0,6xy.

1. Hangnte kBagpaTtbl OBY4Y/IEHOB:

a)(x+4)%  b)B-a); o (1-2x)% d)(@+5)% ) (-1

2. PackporTte kBagpatbl ABYy41€HOB NO popmMyiam:
a) (5y - 3x)% b) (0,3a — 4x)?% c) (10c + 0,1b)%
d) (7p - ks e) (12 + 8k g z-y
g) (0,6 + 2x)% h) (0,2m +5nb)? k) (12a - 0,3c)%



3. BMecTo MHOMrOTOUMS BNULINTE MOAXOASALLME Bblpa)KeHUS:
a)a-.)’=..2-2..b+0b% by(m-..)=m?-20m + ...2;
A)Bb+.)l=.+..+0a% d) 712=4900 + ... + 1.

4. a) Annsapa npeobpa3oBasa B MHOroY1eH BbipaxeHue (a — 3)?, a Mnaxa

- (3 — a)®. O6e nony4nIM oaMHaKoBbIA pe3ynbtat. Kak no-sailemy, a b
noyemy?
b) ccnepyiite, ABNSIOTCS U paBEHCTBA TOXAECTBAMMU: ¢ ¢ N
1) (2k - 5)2 = (5 — 2k)%; 2) (11+ 32)? = (<11 - 32)%;
3) (y - 22)* = (-2x + Y)*. q L
(a + b)*=a*+ b*+ 2adb
5. Ha ocHoBe Mogesnn Ha pucyHKe 1 3anuiumTe Nolaam HuxKecneayo-
WMX GUryp B BUOE MHOMOY/IEHOB: PUCYHOK T
k 1 a BHUMAHMUE:
i [ 60METPUYECKMIA CMbICT
a? a’ KBazpaTa [BY4/IeHa: 110-
aab NPAMOYTO/IbHIMKA
a? 1 b PaBHa CyMME NjIoLLaaein
q NPAMOYTOIbHUKOB ¥ KBaj-
PaToB Ha KOTOPbIE OH Pa3-
PUCYHOK 2, a PUCYHOK 2, b PUCYHOK 2, ¢ buBaetes.

6. 3akup 1 Dnbgap ob6Cyganu TEKyLLylo TeMy Mo MateMaTuke. 3akup

OBPA3EL:
MOXBACTA/ICH, YTO MOXET YCTHO BbICTPO BbIUYUC/IATL KBAAPaThbl ABY3HAY-
HbIX M TPEX3HaYHbIX YMcen. 3aCOMHEBABLUMCb B €ro CrOCOBGHOCTSX, 49> =(50-1)*=
Snbaap Npeanoxun emy BbluncnTb 492, MoaymMas HECKO/IbKO CeKyH, =502-2-50-1 +12=
3akup gan oteeT: 2401. Kak no-Baluemy, Kaknm Cnoco60M OH MPOU3BEN =2500-100+ 1 =2401

BbluMcneHns? MNprMeHss 3TOT e cnoco6, noctapanTecb YCTHO BblYMC-
NUTb KBaapaTbl creaytowm ymicen. Pesynbratel npoBepbTe.

a) (100 + 1) b) (100 —1)%; «¢)61%  d)199%  e)999% f) 7032
g) 9,9% h) 10,22, k) 305% m) 1001%, n)599% 1)9,982%

7. @) NOMEHANTE 3HaKN MEePEeMEHHbIX X U Yy B BblpaXeHun (x — y)? Tak,
4YTOObI MO/TyYEHHOE BbIpaXXeHMe TOXAECTBEHHO PaBHAMOCH (x — y)>.

b) nomeHsalTe 3HaKN NMEPEMEHHbIX X U Yy B BbIPaXeHUU (T + y)* Tak,
4YTO6bI NO/lyYEHHOE BbIpaXkeHne TOXAEeCTBEHHO PaBHANOCH (x + y)2.

8. a) MepBblii YneH OByYneHa paBeH x?, BTopoi paBeH 10. MNMpeobpa-
3yMTE B MHOIO4Y1€H KBagpaT UX CYMMbl M Ppa3HOCTW.

b) MepBbIit YneH aByYneHa paBeH 7, BTopol y°. MNpeobpasyiite B TPEX-
usieH KBagpart UX CyMMbl 1 Pa3HOCTMU.

c) Kakoii ogHouneH Hago npubaBuUTb K BblpaxeHuto (a + b)? 4ToObl
OHO NpeobpaszoBanochb B (a — b)??
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[lokasatb ToXzeC-
TBO 03HAYAET o-

Ka3aTb PaBEHCTBO
APYT Apyry CTOpoH
3T0r0 TOX/16CTBA
npv NtoBbIX 3HaYe-
HUAX NEPEMEHHbIX.

9. 3anuwmnTe BbipaXeHUs B BUAE MHOIFOY/IEHOB:

2

a) (x? - 3x)%; b) (c* - 0,7¢%)% c) (1%(15 +8a2] ;
1, ’ \ . 3, 2Y
d) P +6x | ; e) (2y® - 0,5y%)? f) 2" +§ )

10. Npn Kaknx 3HaYEHUAX X:
a) 3HayeHne kBagpaTa (xr + 1) 6yaet 6o/blle 3Ha4YeHUs KBagpaTa Bblpa-
xeHuns (x — 3) Ha 120 egmnHny?
b) kBagpaTt BblpaxeHus (2x + 10) 6ynet B 4 pasa 6o/blle KBagpata
BblpaxeHusa (x — 5)?

11. YnpocTtuTte BblpaXeHus:
a) (12m - 1)% - 2; b) 12 - (11 - 7Tx)? c)a?+49 - (a-"T7)%
d) (2a + 6b)? — 24ab; e) a’b?- (ab - 9)?% f) a* - 81 — (a®>+ 9)2

12. YnpocTtuTe BblpaXKeHus:
a) (x-3)*+x(x+9); b) (b-4)*>+ (b-1)2-0b);
c) 2a + 5)*> - 5(4a + 5); d) 9b(b-1) - (3b + 2)%

13. Ynpoctute BbIpa)keHuUs U BbIYUCINTE WX 3HAYEHUS MpU 3adaHHbIX
3HAYEHNAX NepemMeHHON.
a) (r - 10)*> - x(x + 8), mpm x = 0,97,
b) (0,1x + 8)? + (0,1x — 8)2, mpm x = -10.

14. PewnTe ypaBHEHUS:

a) (x—-6)*—x(x +8) =2; b) (x - 5)* —x* = 3;
c)9x*-1-(Bx-2)*=0; d) 16y(2 —y) + (4y - 5)*=0;
e)x + (bx + 2)* =25(1 + x%); f) (3b-1)>-9b*="7b-2.

15. JokaxuTe TOXOECTBA:
a) (@ + b)* + (a - b)? =2(a®+ b?); b) (a + b)? - (a — b)? = 4ab;
c) a® + b* = (a + b)? - 2ab; d) a® + b? = (a - b)? + 2ab.
e) (2a + b)? + b? = 2(a® + (a + b)?); f) (ax - ay)? = a*(x — y)>.

16. MNokaxnTte NCTUHHOCTb CMEQYLLMX PABEHCTB:

a) (@+3)* +(a—3) _

2
a®+9

[poBepbTe cebs

b) m’—4+(m+2)°
m® +2m

(2b-5)° - (2b+5)"

(b* —5b)— (b* —Tb)

2




PA3EJN 6

Tak kak paBeHcTBa (a + b)?* = a? + b% + 2ab n (a - b)*=a? + b®>-2ab
ABNAIOTCS TOXAECTBaMM, MX MpaBble W fieBble 4acTu MOXHO Mo-
MEHATb MecTaMu.

a’+ b’ + 2ab = (a + b)%; a’ + b% - 2ab = (a - b)>.

C nomoLWbio 3TUX TOXOECTB MOXHO TpéX‘-U'IeH Pa3noXxXntb Ha
MHOXUTENN.

[MPUMEP: Paznoxunte Ha MHOXUTENM TpEXYNEH: a’— 20ab? + 100b*.

PEWEHWUE: MepBoe cnaraemoe ecTb KBagpat a, TpeTbe — KBagpat
10b%. BTopoe craraemMoe paBHO YOBOEHHOMY MPOU3BEAEHUIO
n 10b2%. Torma no ¢opMyne KBagpata PasHOCTU OBYX BblpaXkeHWi
nMmeem:
a*-20ab’*+100b*=a>-2 - a -10b% + (10b%)% = (a — 10b%)% =
= (a - 10b%)(a — 10b?) = (a — 10b%)?2.
OrtBeT: (a — 10b?)%.

YNPAXHEHUA

1. MpepacTtaBbTe TPEXYIEHbI B BUAE KBaapaTa AByY/1eHa U 3anuumTe
B BUAe nNpousBeaeHns AByX OAMHAKOBbIX ABYY/I€HOB:
a) x? + 8x + 16; b) x* - 8x + 16;
c)4x?-12x + 9; d) 4x? + 12x + 9.

2. [MpencrtaBbTe BTOPOE CnaraemMoe B BMAE CyMMbl ABYX OAHoune-
HOB, a 3aTeM Pa3/1IoXKMNTE MOMYYEHHOE BblpaXeHNEe Ha MHOXUTENN
CNoCco60OM rpynnUpPOBKMU:

a) 81a” + 18ab +b? b) 100x%*y* — 20xy + 1;
c) 49x* + 28xy + 4y?; d) 25a%- T0ab + 49b%;
e) 9c? + 24cd + 16d% f) 16 — 8a’b? + a*b*.

3. BMecTo Tpoetouns BAULWKTE TaKOW OAHOYNEH, YTOObI MOyYEH-
HbIA TPEXYIeH MOXHO 6bi10 Obl MpeAcTaBuMTb B BUAE KBagpara
OBYY/eHa.

a) ... +49 + 56q; b) 36 - 12x + ...
1
c) 0,015% + ... + 100c?; d) 25a” + ... +Zb2;
€) ...—6ab + b f) —y* —2ay+
L T

Pazno)xeHne TpEXYNeHa Ha MHOXMTENH C
nomoLubio GopMysibl KBaApaTa ABy4sieHa

—
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4. MoxxHO Nv cnepylolme BblpaXeHus NpeacTaBuTb B BUAE KBagpaTta ABydeHa?
Ecnn HeBO3MOXHO, TO 0OBACHUTE nMoveMy. Kakorm ogHOuYNEH cnegyet npu-
6aBUTb K TaKOMY TPEXUY/IEHY, YTOObI NO/TlyHYEHHOE BblpaXkeHne obpallanochb
Obl B KBagpaT ABy4Y/ieHa?
a)a’+a+1; b) 14 + 8x + %, c) p® - 2p + 4;

d) 25a% - 30ab + 9b?; e) 100b% + 16¢ - 60bc; f) 4922 + 122y + 4y>.

5. MpepacTtaBbTe MHOMOYIEHbI B BUAE KBagpaTa ABYY1eHa:
a) x* - 8x*y* + 16y*; b) 0,25x* + 2xy* + 4y*;

c) %6a4 + 2a’b + 16b%; d) m*n? — 2mn* + nb.

6. BmecTto duryp Bnmwnte t1akom ogHOYEH, YTOObI NOAYyYEHHOE PAaBEHCTBO
CTano TOXAECTBOM.
a)(bx+ P»)=v + T0xy + m; b) (9a - »)?=v — e + 100b%
c) (™ +10a)’=v —60an + =; d) (> —m)2=26m?+ 80mn + e.

7. Boluncnute, npumeHas Gopmyny KBagpaTa AByYsieHa:

a)152+2-15- 11 + 11% b) 712 -2 .71 - 25 + 625;
) 1012 — 202 - 81 + 81%; d) 255+ 25 + 121;
e) 672+ 2 - 67 - 45 + 2025; f) ~3600 — 2 - 720 — 144.

8. UccnepoBaHune: Camepn cuumtaeTr 1 HaMMEHbLUMM 3HA4YEHMEM TPEXU/IEHA
x? + 6x + 10. Kak no-BaLwiemy, nodemy? Onpegenute, BblaesreHnem KBagpa-
Ta ABYY/IEHA, HAMMEHbLUee UM Hanbosnbllee 3Ha4YEeHNEe OaHHbIX TPExyne-
HoB (HM3 nnu HBE3)?

O0BPA3ELL: YTO6bI HANTU HauMeHblLee 3HadeHne TpéxuneHa a® + 14a + 10, 3a-
MeTUM, 4YTo 14a = 2-7-a. 7 N a — cnaraemble aBy4dneHa. B 3anncmn nmeetca
a®. Yto6bl mMonyunMTb KBagpaT ABy4Y/leHa co3gaaum cnaraemoe 72 = 49:
a’+14a + 10 =a® +14a + 49 - 39 = (a +7)*> - 39.

HaunMmeHbllee 3HavyeHne 3TON pPas3HOCTM AOCTUraeTcd MNpu HauMeEHbLUEM
3HayeHUn ymeHbLuaemMoro (a+7)?%, paBHom O. (Mouvemy?). Toraa HaMMeHbLLEee
3Ha4YeHMe 3a4aHHoro TpéxyneHa pasHo — 39: HM3 = - 39.

a) a®> - 16a + 69; b) 125 + 22x + x%; c)-50 - 14b - b?

d) 4y> - 4y + 6; e)a®+b%-2ab + 2; f) 92 + 4 — 12xy + 49>

9. O60cHyMTE, Noyemy npu NOObIX 3HAYEHUAX NEPEMEHHON 3HAYEHUE MHO-
roysieHa Bcerga nosoXuTenbHo.
a) x? + 6x + 10; b) x* + 2x + 3; c) 4y* - 4y + 6;
d) a®> + b% + 2ab + 1, e)x?+y*-2xy +5,2; f) 9x* + 4 — 6y + a®.

10. Pa3fioxunTte Ha MHOXUTENN:
a) (@ + b)>+ 2(a + b)(a-Db) + (a - b)?
b) (a + 2b)* - 2(a +2b)(2a — b) + (2a — b)?;
Ad+x)+2(1+x)(3-x)+(3-x)?%
d) (m-0,1n)*> + (m —n)*> - 2(m - 0,1n)(m — n).



PA3EJN 6

Pa3HocTb KBapaToB ABYX BbIpa)XeHUM

UCCNEAOBAHME:

+ B npaBom HMXHEM yrny KBagpaTta CO CTOPOHOW a HayepTuTe Manblin KBagpat
CO CTOPOHOW b (pUCyHOK 3). BblpeXbTe HOXHULAMW MEHbLUNA KBagpart (pu-
CYHOK 4).

¢ [NonyyeHHylo duUrypy paspexste HOXHWLAMK MononamM BAONb AMaroHanu
(PMCYHOK 5) 1 NOMyYEHHbIE KYCKWU COeAMHUTE Mexay COOOoM Tak, Kak noka-
3@HO Ha pPUCYHKe 6.

+ KakvMn gBy4YneHaMm BblpaXkatoTCst CTOPOHbI NOYYEHHOIO NPAMOYrOfbHUKAE?

* 3anuwmte GopMyny A58 BbIYUCIEHUS MIOLLAAM STOMO NMPSIMOYTO/IbHNUKA.

¢ PacckaxuTe, Kakoe BblpaXkeHne y Bac Nnosyymioch?

S =a*-b* S =(a-Db)(a+Db)
PUCYHOK 3 PUCYHOK 4 PUCYHOK 5 PUCYHOK 6

®OPMYJIA PASHOCTU KBAZIPATOB J1BYX BbIPAXXEHUM:

a’*-b*=(a +b)(a->) a—_b?=
Pa3HOCTb KBaApaToOB ABYX BbIPAXEHU PaBHA MPOU3BEAEHWIO CYMMbl  _ g2 qb + ab — b? =
N PaA3HOCTU 3TUX Bblpa)KEHVlﬁ. Ecnn B aToMm paBeHCTBE NOMEHATb CTO- = a(a _ b) + b(a _ b) =
POHbI MECTaMu, MOYUNUTCS: (a + b)(a—b)

(a + b)(a - b) = a® - b?
MponseBegeHne CymMMbl U PasHOCTM OBYX BblpaX€HWUA paBHO pPasHo-
CTU KBaApaTOB 3TUX BbIPaXXeHUMN.

NMPUMEP: 0 PaznoxuTe aBy4dneH 25 — a? Ha MHOXUTE N,

PEWEHME: Tak kak 25 = 52, T0, 3anncaB ABYY/IeH B BMAE Pa3HOCTM KBaapaTos,
PasnoXuM Ha MHOXUTENU: 25 —a%=5%—a’= (5+ a)(b — a).

a) NpeobpazoBaTb NpounsBegeHne (2a + 3b)(2a — 3b) B MHOTrou1eH.

PEWEHUE: Tak kak BbipaxeHue aABNGETCA MPou3BeaeHNEM CyMMbl 1 PAa3HOCTU
OOHUX U TEX Xe OAHOYNEHOB, TO No GpOpPMy/ie PasHOCTU KBAAPATOB MOYyUYNM:
(2a + 3b)(2a - 3b) = (2a)* — (3b)? = 4a® — 9b>.

—
W
0




9|

a-b

PUCYHOK 7

ObPA3EL:
50,2 - 49,8

Z

=(50+0,2)-(50-0,2)=
=502-0,22=
=2500-0,04=2499,96
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YNPAXHEHUA

1. [laHHblE BblpaXKeHMA 3anumumnTe B BUAE KBagpaTa ogHou1eHa:

4a> | 922> | 16k* | 49m® | 0,01a2b* | 1,21p" G%Lx%z 1%_%17110

(4k?)?

2. B paHHOWM Ha pucyHke 7 ¢urype npomsBegute Takume nepemelle-
HUS, YTOObI Noy4YeHHaa durypa ctana Moaesnbto ABydneHa a’ — b2,

3. 3anuwmnte nponsBeneHmne B BUAE MHOMOY/1eHa:

a) (x2-T)(x?+17); b) (a* - b?)(a* + b?);
c) (c®+ k™) (c® - k"), d) (9x - b%)(9x + b?);
e) (0,7a® + b)(0,7a®- b); f) (5c® + 3k) (5c® - 3k);

4.BMecTo GUryp sanuute Takme OfHOYMIEeHbl, YTOObI MOMY4YMUIOCH
TOXAECTBO.
a) (3a + v)(® - 6b) =9a*- »;
b) (B - 3x)(= + 3x) = 25m?— »;
c)(l,la + m)(» — v) =9 —1,44n%
d) m*—324n® = (v — »)(v + V).

5. 3anuwuTte B BUAE MHOrO4Y1EHa:
a) Em3+1n2 Em3—lnz : b) 11a5+11n7 lla‘r’—lln7 :
7 4 7 4 9 2 9 2
c) i+1n4 i—lrﬁ : d) E—o,ozrﬂ E+0,02n7 )
13 7 13 7 17 17

6. Bboluncnute 3HayeHus Bblpa)KeHVIVI, YKa3aB npouseegeHne aaHHbIX
MHOXWTENen B Buae CyMMbIl N Pa3HOCTN ABYX OANHAKOBbIX YNCES:

a) 99 - 101; b) 37 - 43; c) 52 - 48; d) 201 - 199;
e)1,05-0,95; f)2,03-1,97; ¢)17,3-16,7; h) 1002 - 998;
k)29,8-30,2; m)699-701;  n)103-97; 1) 305 - 295.

7. JaHHble BblIpaXeHUsa ynpocTute, UCMonb3ys GopMy/ibl COKpaLLEH-
HOIO YMHOXEHMUSA:

a) (~y +2)(y + x); b) (x + Y)(- x - y);
c) (-a+b)(b-a) d) (x - y)(y - x);
e)(=b-c)b-c) f)(-a-b)(-a-Db).

8. 3anunwmnTe Bblpa)eHusi B BUAE MHOIMOY/1E€HOB:
a) (- bxy + a)(bxy + a); b) (- 10p*+ 9)(9 — 10p*);
c) (- 3 —2a%b)(3 - 2a?b); d) (0,22 +10y)(10y — 0,2x);
e) (17a’*- 9x)(-17a3- 9x); f) (1,1y - 0,3)(0,3 +1,1y).



9. a) MNpn KakoM ycroBun BbipaxeHue a’ — b* 6yget nMeTb HauMeHb-
lwee 3HavyeHne? KakoMy 4mcny AO/mKeH ObiTb paBeH AN 3TOro
ofOHouneH a®?

b) Mpn kKakoM ycnosun BbipaxeHue a? — b? 6ynet umeTb Haubosb-
wee 3HadeHmne? KakomMy 4mcny gomkeH 6biTb paBeH AN 3TOro
ogHouneH b??

10. LLlabHam yTBEpPXOAET, YTO HAMMEHbLUMM 3HAYEHMEM BbIpaXKeHUs
(18a - 0,3) (0,3 + 13a) aBnsetca uncno “— 0,09”. MNMo-BawweMmy, oHa
npaBa? ObocHyiTe otBeT. OnpegenuTte HaMMmeHblLee U Hanbosb-
Lee 3HaYEeHUN AaHHbIX HUXKE BblpaXXeHWi:

a) (ba - 0,2)(0,2 + 5a); b) (Ta - 15)(15+ 7a);
c) (1,2 -7y)(Ty + 1,2).

11. Paznoxunte MHOro4s1e€Hbl Ha MHOXUTEN:

a) 16a* — 4b?; b) 64 — 81k?; c) m*n? — 25;
d) x% - 1%; e) y? - 0,04; f) 0,64 — 0,49x?;
16 . 1
g) %n2—625, h) 1,69—316.7:2.
12. Pa3noxuTte MHOrous1eHbl Ha MHOXUTEN:
a) 36a*- b?, b) 16m? — 9n?; c) k% — a’b?
d) — x% + 25n?; e) 64x* - 121y% f) 4a2b% - 1,
g) 81a® - 49; h) — 49m? + 144b?, k) p® — a?b?
m) 0,01n2 — 9m?; n) 0,09x2 — 0,49y?, 1) a?x? - 1,21m?*.

13. MNpumeHaa dopmyny pasHOCTM KBagpaTtoB, NpoBeanTe BbluUCe-
HUA B YCTHOW dopme. [poBepbTe OTBETDHI.

a) 632 - 532 b) 1262 — 1252, c) 0,8992-0,1112
2\ (1Y
d) 47% - 67% e) 41,72 - 41,6% f) (5§] —[4§j .
14. Hangute 3HayeHunsa gpober:
2 2 2 2 2 2
a) 236 . b) 262 122; 0 532 272; d) 672 172‘
13°-11 54* 16 79" -51 83" -7

15. YnpocTtute BblpaXXeHus:
a) (0,8x + 15)(0,8x — 15) + 0,36x?; b) 83a - 1)(3a +1) — 17a?;
c) 5b% + (3 — 2b)(3 + 2b); d) 100x?— (b — 4)(4 + 5x);
e)2x?—(x—-1)(x + 1); f) 62— (x - 0,5)(x + 0,5).

16. BbinonHUTE YMHOXEHME:!
a) (a - b)(a + b)(a® + bY);
c) (m? + b)(m? — b)(m® + b?);

b) 2x + y)(4x* + y*)(2x - y);
d) (@*+ 1)(a - 1)(a + 1).
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17. Pewwmnte ypaBHEeHUSA No obpasuy:

OBPAEL: a) (a—8)(a+12) = 0; b) 22— 16 = 0;
alqlol ¢) m? - 0,25 = 0; d)%_yzzo;
16
2 25 e) 922 — 64 = 0; f) 22— 2 o
a —EZO 25
5 5 g) b? + 36 = 0; h) 81a*+1 =0;
(a——](a+—j=0 49
4 k) 4x* -9 = 0; m) ZZm? -1 =0.
a———O;a+E=O 81
5 5 18. YnpocTtute BblpaXXeHns:
e=p =73 a) ba(a - 8) - 3(a + 2)(a — 2);
O e 2 b) (1 - 2b)(1 + 2b) + 4b(b - 2);
47

c) Bxr-y)Bx +y) - (x -y)x +y);
d) (11a + 3b)(11a - 3b) — (11a — 3b)(3b — 11a).

19. Micnonb3ysa ¢GopMysly pas3HOCTM KBaApaToB, pPasnoxXute
BblpaXXeHMsA Ha MHOXUTENN:

Ob6PA3ELL:
(a+b)?-22=(a+b-2)a+b+2)
OBPA3EL: a) (x + 3)*— 4% b) (4a — 1)? — 25;

(a—2b)*— (2b + a)* = c) 81 - (2x - 5)% d) 9y* — (1 + Ty)%

= ((a -2b) - (2b +a)) - e) 49x? - (2 + 3x)% f) (@ + 11)2 - 121;

- ((a - 2b)+(2b +a)) = g) (a+b)*-(b-a) h) (m + n)* - (m - n)?
=(a-2b-2b-a) - k) 2x - 5)? - (b +2x)%; m) (4c — x)? - (2¢c + 3x)%
(@-2b+2b+a)=
=—4b - 2a =-8ab. 20. 3anuwmnTe NponsBefeHmne B BMAE MHOMoOY/1eHa:

a)@-y-Nx-y+7);
b) (m - 3n - 2)(m + 3n + 2);

YKA3AHME: c) (a - 4b + 6)(a + 6 + 4b);

3anuinmTe Yucyao B d)(Bx—-1+b)3x+1-b).

BUze pa3sHOCTM KBal-

PaToB IByX TMCEJI: 21. Pa3noxuTte 4nMcna Ha NpocTble MHOXUTENM:
St Sl a) 119; b) 319; c) 817;

d) 851; e) 1431; f) 2419.

[posepbTe cebs




PA3EJ 6

Kyb aByunena

UCCNEAOBAHME:

¢ [pencrtaBum cebe Ky6 C pebpom paBHbiM a + b. Kak BblUMCIUTb

Kak naiitn
ob6bem Kyba? 3anuwimTe oTBET.

00bEM Kyba?
* Paso6béMm Ky6 Ha YacTu: Kybbl pebpom a 1 b 1 napannenenvnenpbl, Kak

Ha puCyHke 8. YKaXunte, kakasa 4acTb SBISETCS TON UM MHOW GUIYypPON.

¢ Hangsa o6beM kaxgon Gurypsbl, 3anuinte Cymmy HalaeHHbIX Benu-
UYMH. Kakoe BblpaXxeHne nonyymnnocs?

¢ [pupaBHanTe o6beM BCero kybak cymme o6bEMOB €ro YacTen.

* 3anuwimnTe nony4yeHHoe anrebpanyeckoe BbipaXkeHue.

':
a’b
3
° &l
O
a+b a’b

PUCYHOK 8

b+a

MNpupaBHaeM 06bEMBI 3TUX dUryp:

—
= .
(a+b) = @ [ a% + a’ +a%b |+ +- + + 67
PUCYHOK 9
(a +b)* = (a +b)* - (a +b) = (a* +2ab+b*)(a +b) = Obocmyiire cam:
=a®+ a’b + 2a’b + 2ab® + ab® + b® = a® + 3a’b + 3ab® + b? - (a-by=7

hOPMY/A KYBA CYMMbI 1BYX BbIPAXEHHM:
(a + b)® =a® + 3a’b + 3ab® + b®

Ky6 cyMMbl ABYX BblpaXKe€HWI paBeH: KyOy NepBOro BblpaXeHWs, Maoc
YyTPOEHHOEe Mpou3BeAeHne KBagpaTa NepBOro BblpaXeHus Ha BTOpoe,
NIOC YTPOEHHOEe Npou3BeaeHVe MepBOro BbIPAaXeHUs Ha KsBagpaTt
BTOPOroO, M/OC Ky6 BTOPOro BblpaXeHUs:

—
N
W
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i 3anoMHHTE:

i C [IOMOLIbIO ITHX
{ dopMmys1 Ky6 ABY-
! 4JleHa npe/cTaB-
JIieTCcA B BUJle

! MHOrouJIeHa.

YKA3AHUE:
20,01° = (20 + 0,01)?

dOPMYNA KYBA PA3HOCTH J1BYX BbIPAXEHUN:
(a - b)? =a® - 3a*b + 3ab* - b?

Ky6 pa3sHOCTM ABYX BbIpaXeHUW paBeH: KyOy MepBOro BblpaXeHWs,
MUHYC YTPOEHHOE Npou3BeAeHne KBagpaTa NnepBoro BbipaXKeHus Ha
BTOPOE, MIOC YTPOEHHOE MNPOU3BEAEHNE MEPBOr0 BbIPaXEHUA Ha
KBagpaT BTOPOro, MMHYC KyO BTOPOroO BblpaXXeHUS:

MPUMEP: 3anuwwuTe ky6bl ABYYIEHOB B BUAE MHOIOY/IEHOB:
3
@ @+ 3y (b)) [2a—%bj

PEIUEHUE: @ (x +3y)P=x*+ 3223y + 3-x-(3y)? + (3y)® =
=2 + 9%y + 272y + 273,

(b)) (2(1—%1))3 - (2a)’ -3-(2a) éb+3-2a-(%bjz _ijg -

=8a’ —6a’b +1,5ab” —%bB.

YNPAXHEHUA

1. NMpeobpasyiiTe BblipaxxeHne B MHOIOY/IEH, TPMXKAbl YMHOXWB CamMoO
Ha cebs:

a) (a + 1) b) (a - 2)% c) (2x + y)?; d) (2a - 3)%.

2. 3anuwure Bblpa>XXeHnd B Buae MHoOroudsieHa, npnMMeH4daa (bOpMy}'IbI:

a) (x +y)% b) (m — n)? c) (x + 2)%; d) @a - 3bj :
1 3
O (m+02% fG-a5  9@p-1%  h (y +§j |

3. MNpeacTaBbTe OCHOBaHWE CTEMEHU B BUAE CYMMbl U NPUMEHUTE ang
BblumceHnsa dopmyny Kyba CyMmbl.

a) 35% b) 12,1% c) 52%; d) 437 e) 20,01°.

4.Bmecto X 1 Y 3anuwmte Takme OAHOYNEHbI, YTOObl MOMYYNI0Ch
TOXOECTBO.
a) (@®*+ X)®=a’ + 3a" + 3a°b? + Y,
b) (3a? — X)?=27a® — 54a® + 36a* — 8a®;
c) (X + 2a?)? = 8a’ + 24a°b + 24a®b? + 8b3;
d) (a*-X)?=a®-9a’+ 27a*- Y,
e) (@® + X)? =a’ + 3a’b* + 3a°b® + Y.



5. 3annwuTe BblpaXkeHnsa B BUOAE MHOIMO4Y/1EHA:

a) (x* - y')%;

d) —(4m* + n)3,
. 3Y.
) [ab J ;

6. YNpocTuTe BblpaXeHus:
a) (a + b)® - (a - b)3;
c) (x +y)’ - 3xy(x + y);
e) (a - b)® + 3ab(a - b);

7. YNpOoCTUTE BbIpaXXeHns:

2 3Y (1 3Y
a)|=x—=| +|-x+-
3 4 3 2

)b -2xr+yP-2-QBy-x)3%

b) —(a® + b")?;
3
e) (za+b8J :
3
3
h) —[lm+§n] ;
5 2

c) Bx* - Ty?)?;
3
f(1tas—21p2 ]
2 2

m) (0,5xy* — 0,2x%y)3.

b) 3m —n)® - (n + 3m)3;
d) 3ab(a + b) - (a + b)?;
f) (m —n)® — (m —n)(M? + mn + n?).

3 3
b) §x—ll + 1.7c+1l ;
7 2 7 4

3 3
d) 6- l9c+11 - lx—l
3 2 2 3

8. lNpeobpasynTe BbipaXKeHUA B MHOMOY/1EH:

a) (3ab? + a®b?)?;

2 4,3 1 7}3
o |=-x"y’ +=x ;
)(5 Y 9 Y

e) (0,1x8y*c'* - 0,2)3

b) (m*n® — 3mn)?;
d) (Tabc? - 3a’bc)?;

f) (abc* + 1,2abc)?.

9. Mpn6NMXEHHBIN pacyéT: Hangute NpnbAnmxEHHOe 3HaYeHne cne-
OYOLNX YNCNOBbIX BblpaXXeHWi, MPUMEHMB NPUONMKEHHOE paBeH-
cBo:(1+xa)P~1+x3a(0<a<l)
a)(1+0,01)3 b) 1,043
d) 1,13 e) 0,9963.

c) 0,99%

10. a) Kaknum HaTypasibHbIM 4MC/iaM MOTyT PaBHATbCA a W b, ecnu
a+b=29,ab=28?dBnaeTca N1 HaTypasbHbIM YNC/IOM 3HAYEHNE
Bblpa)eHuns a® — b3?

b) KakvM HaTypasnbHbIM 4Mc/iaM MOFyT paBHATbCA a U b, ecnn
a-b=9,ab=10? Hangute a® + b

c)a-b=52,ab =1260, a u b — HaTypanbHble Yncna. NMpumeHas
Toxaectso (a — b)? = a® — 3ab(a — b) — b, BblUMCINTE 3HAYEHUE
BblpaxeHusa 2(a? — b?).

YKA3AHME:

1,09% = (1+ 0,09)* ~
~1+3.0,09=
= 1,27

[poBepbre cebs

OEi0

[=]55e=a

JS)




PA3OEN 6

Cymma u pa3HocTh Ky00B JiBYX BbIpaXEHWN

B n3BecTHbIX BaM dopmynax a®+ 2ab + b* = (a + b)> n a* - 2ab + b*> =
=(a—b)? TpéxuneHbl a*+2ab +b*> U a?-2ab + b> ABNAOTCA MNOMHbIMU
KBagpaTamMu COOTBETCTBEHHO ABYYN1eHOB (a + b) n (a — b).

TpéxuneHbl a® + ab + b>n a® — ab + b? Ha3bIBalOTCA HEMNO/THbIMU KBa-
ApaTaMu COOTBETCTBEHHO ABYY/1IeHOB a +buna—b

MCC/IEAOBAHME 1: B npaBoi uactu paseHctsa (a + b)® = a® + 3a?b + 3ab? + b®
npogenaem cnegyrowime npeobpasoBaHus:
(a + b)? =a® + b + 3a®b + 3ab?,
(a +b)’=0a®+ b+ 3ab (a +b).
oTctoga onpeagenum a® + b3:
a’+b*=(a+b)>-3ab(a+b)=(a+b)(a+b)?-3ab) =
= (a + b)(a® + 2ab + b> — 3ab) = (a + b)(a® — ab + b?).

B ntore nonyumnu, a® + b* = (a + b)(a® — ab + b?).

UCCJIEAOBAHUE 2: B npaBow yactu paBeHcTBa (a — b)? = a® — 3a’b + 3ab* - b®
IpojiesIaeM CIeAYIoIye mpeobpa3oBaHms:
(a —b)®=a’®-b® - 3a’b + 3ab?,
(a—=b)’=a®-b%-3ab (a - D).
Otcioga onpegenum a® — b®:
a®-b®=(a-0b)’+3ab (a->b) =(a->b)((a->b)?+ 3ab) =
= (a - b)(a®> - 2ab + b? + 3ab) = (a - b)(a® + ab + b?).

B utore nonyunm: a® - b* = (a - b)(a* + ab + b?).
Mo pe3ynbTratoM McCNedoBaHWi 3anuwIeM cneaytolmne Gpopmyrbi:

PA3/I0XXEHUE HA MHOXMTE/IM CYMMbI KYBOB J1BYX BbIPAXEHUM:
a® + b* = (a + b)(a®> - ab + b?)

Cymma Ky60B [ABYX BblpaXeHuWii paBHa MPOU3BEAEHUIO CYyMMbl 3TUX Bbl-
paXkeHWii Ha HEMOJTHbIN KBaApaT UX PasHOCTU.




PA3/IOXEHME HA MHOXMTE/IX PASHOCTY KYBOB J1BYX BbIPAXEHMIA: - """""""""""""""""""""""

i 3anoMHUTE: :
a® - b® = (a - b)(a® + ab + b?) i JTo dopMyJIbI paszsioxke-
PasHOCTb Ky6OB [ABYX BbIPaXEHWi paBHA MPOU3BEAEHUIO ; HHA CyMMBI M PasHOCTH

< > KY6OB Ha MHOXXHTeEJIN.
PAa3HOCTN 2TUX BblpaXXeHMN Ha HeMO/THbIN KBagpaT NX CyMMbl. :

[IPUMEP 1: Pasnoxute Ha MHOXUTENn 27a° + 8b3.

PEWEHUE: 27a° + 8b° = (3a)® + (2b)* = (3a + 2b)((3a)? - 3a - 2b + (2b)?) =
= (3a + 2b)(9a% — 6ab + 4b?).

MMPUMEP 2: Mpeob6pasyiiTe B MHOrOYIEH Npon3BeaeHne:
(- by)(x?+ Sxy + 25y3).

PEWEHUE: Kak BMAMM, NnepBblii MHOXWUTETb — 3TO Pa3HOCTb (x — 5y),
BTOPOW MHOXWTE/Ib — 3TO HEMO/HbIV KBaapaT CyMmbl (x + 5y). Toraa
no ¢opmyne pasHocTM Ky6oB

(x - 5y)(x®+ bxy + 25y?) = (x)® — (5y)® = x® — 1257°.

YMPAXHEHUA

1. 3annwnTe NosHble U HEeMNo/Hble KBadpaTbl AaHHbIX OBY4Y/1€HOB. O6bsc-
HUTE X pasHunLy.

a) a + 2b; b) 6m — n; c) 2k - 3; d) 0,5x + 5y%;

e) Tm —n ) %a + b 9) 1,6 — 5d; h) 1,3ab + 1.
2. Pasnoxmte Ha MHOXWUTEIM CYMMY M Pa3HOCTb Ky6GoB.

a) m? + nd, b) a3 — y3; c) 8 + a3, d) 125 + a3,

f) 27 — x%; g)cd-1,; h) 3 + 1; k) x® - 64.

3. MNpeacrtaBbte B BMAe Kyba OO4HOY/IEHBI M Pa3fiOXNTE BbIPaXKEHUS Ha

MHOXWUTENN:
3_ . 3. 1 3 6. 27 145

a) k? — 1000; b) 0,001 +a% )55 a’+bf; d) &5 - gb%

f) ~125a° + 1; g) 343a2 - b%  h) a*h® + dF; k) 1192_15 ~0,001".
4. NMpeobpa3synTe BbIpaXeHUA B MHOIOY/1EH:

a) (2p + 3)(4p* - 6p + 9); b) (b-1)(b*+ b + 1),

c) (3n + m?)(9n? — 3m?n + m*); d) (4m - 3n?)(16m? + 12mn? + 9n?),

f) Ba + d®)(9a® — 3ad? + d'°); g) 3 -d)(9 + 3d + d?).
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5. Harngute 3HaYeHNs BbipaXkeHni
a)a’-b® ipn a-b=4;ab=-1,75;
b)a®*+ b® ipu a +b=-5;ab=-6.

6. MNpeobpasyriTe NponsBefeHMe B MHOMOYIEH pauMoHasbHbIM CMO-
cobowm:
a) (~a - b)(a*> - ab + b?); b) (a + b)(—a? + ab — b?);
c) (~a - b)(-a® + ab - b?); d) (~a - b)((a +b)* - 3ab).

7. MNMpeobpasynTte BblpaxeHNe B MHOMOY/IEH Mo GOopMyie CyMMbl KyOOB.
a) (® + y°)(a® — 23y° + y'%); b) (3d? + 2¢)(9d* — 6¢d? + 4c?);
c) (25 - 5y5 + y12)(5 + y); d) (978 — 127%s® + 16s')(3r* + 4s°).

8. BMecTo 60onblumx OyKB 3anuimMte Takne OOHOYEHbl, Y4TOObI pa-
BEHCTBO NMPEBPATUIOCh B TOXAECTBO.
a) 2x + A)(4a? — 2xA + A?) = 8x3 + 2Ty?;
b) (A - 4x)(25y* + B) = C* - D?
C) (A - 3x)(A% - 3xA + 9x%) =-27c® - 8d °.
d) (bx - A)(B + C) = D? - 8y'2.

9. Pelunte ypaBHeHuUA.
a) (x + 2)(x* - 2x + 4) — x(x - 3)(x + 3) = 26;
b) 6(y + 1)* + 2(y + DY’ -~y + 1) - 2(y + 1)* = - 22;
c)(a+2) -a(3a+1)+(2a+1)(4a* - 2a + 1) = 53;
d) 5ax(x + 3)? - 5(x + 3)(x> - 3 + 9) — 30(x + 2)(x — 2) = 5.

10. 3anuwmnTe BblpaxeHna B BUAe Npon3BeneHus.
a) (x + 1) + a3, b) (a - b)? + b?; c) 1000 + (a —b)3;
d) 8x3 + (x - y)% f) (y — 2)3 + 27; g) 27m? + (m + n)3.

11. CeBunb yTBEpXAaET, UTO BbipaxeHne 753 + 443 KpaTHO 7. Kak ato
NpoBepuTL? TaknM e CMOCOO60M MOKaXNTE, UTO

a) 972 + 932 kpaTtHO 19; b) 2153 + 942 kpaTHO 3.

12. Jokaxunte, 4To nNpun M0OOM LeNOM 3HaAYEeHUW q OaHHble Bblpaxe-
HUA KpaTHbI a:
a) (11-q)® + ¢, a=11,; b) (4-2g9)®+8q® a=4;
c)8q¢*+ (17-2q)®, a=1T, d)3¢®*+3(4-q)?, a=12.

13. lpn geneHnn HEKOTOPOro HaTypanbHOro ymcna Ha 4 B ocTtaTke
nony4vaetca 1, npu geneHnn BTOPOro HatypasibHOro 4Yncna Ha 4 B
octatke nosyvaerca 3. Yemy paBeH OCTaTtOoK NpW OEeNeHUU Ha
4 cyMMbl Ky6OB 3TUX YnCen.



[IpumeHeHne popmyn
COKPAaLLLEHHOTO YMHO)XEHMS
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1. Bbluncnute:
a) 108 - 92; b) 0,94 - 1,06; c) 1,09 -0,91; d) 1005 - 995.

2. 3anuwnTe B BUAE NPOU3BEAEHNS:
a) 2y(y* - 4)(y* + 4); b) (1 - b%)(1+ b?)(1 + b%);
c) —x(3x — x¥)(x* + 3x); d) (a* - 5)(a* + 5)(a® + 25).

3. YNpocTuTe BblpaXeHud:
a) (@-1)(a+1)-ala-1) b) (y+ Ty -7+ (y-5)05 +y);
c) (x-3)(x+3)+x(6-x); d) (4 + m)(m —4) — (m - 8)(m + 8).

4. [NokaxuTe, YTO BblpaXeHUS He 3aBUCAT OT 3HAUYEHUN NEPEMEHHbIX:

a) (@ - 10)(a + 10) — (a + 12)(a — 12); b) [y—%](y+%j+(%—y)(y+%j.

5. MNpeo6pasyiite B MHOTOY/EH:
a)x+y+ Dx+y-1) b)(a-b+3)(a-b-3);
c)(m+n-2)(m+n+2); d) (c-3d +4)(c+3d+4).

6. PelumnTte ypaBHEeHUS:
a)(x-7)?%+3=(x-2)(x+2) b) (bx -1)?-1(1 - 3x)? = 16x(x - 3).

7. Pasnioxunte Ha MHOXUTEN:

a) 9 — a?b? b) 4m®n* - 9; c) 0,09y° — 0,492,
d) 1,21p* - 1; f) 0,01a2b® — 0,16; a) 1%9& —1—96y2.
8. Hangute 3HauyeHne BblpaxeHus:
382 —17° 518% — 482 39,5° -3,5° 52 — 48’
a5 b———— ) e A :
722 -16 360 57,5 -14,5 922 +88%-2-92-88

9. Paznoxunte Ha MHOXUTENN:
a)(®x-3)2-9; b)Rx-1)-(Bx+2)?% c)8l-(a+4)% d)9Ib+1)*-4.

10. YNpocTnTe BbIpaXeHUa N HanguTe X 3HaYEHUA:
a) (3a —2b)* - (2a-b)*mpu a=1,35nb=-0,65;
b) 2Qy-x)+@y+2x) ’mpuxr=12ny=-14.

11. MokaXXmMTe UCTUHHOCTb C/IeAyoLWNX YTBEPXKAEHUN NPU HaTypaibHbIX
3HAYEHNAX NePEMEHHbIX:

a) BblpaxkeHue (a + 1) — (a — 1)* kpaTtHo 4;
b) BblpaxeHue (5x + 1)? — (2x — 1)? KpaTHO 7.




12. MMpeobpasyrite B MHOMOU/IEH:
a) (a®>-T)(a+2)-(2a-1)a-14), b) (2 —x)(1 + 2x) +(1 + x)(x® — 3x).

13. Pa3znoxute Ha MHOXUTENN:

a) 0,027a® + 1; b) m? - 0,008n3, c) x® - 0,064y°;
1 7. 15, 8. 3 a2 15
d)@ b e)-a + 505 f)38x + bP.

14. BbISICHUTE UCTUHHOCTb CNeaytowmx yTBEPXXOEHWN:
a) 413 + 173 kpaTtHO 58; b) 532 — 125 kpaTHO 24;
C) 663 + 343 kpaTtHo 400.

15. MNpeobpasyinte npousseaeHune (x> — 10x + 6)(2x + b) B MHOrousieH ctaHaapT-
Horo Buaa. lNpu KakoM 3Ha4YeHun b:
a) B MHOrousieHe He 6yaeT y4acTBOBaTb MHOXUTE b X7
b) koadoduuneHTol x% n x 6yayT paBHbI?

16. Pasnoxute Ha MHOXUTENM:
a) (a + 7)° - 64; b) (96 + 5) - 27; c) cb(c - 6)® - 125¢%;
d) xby® — 643, e) 2x +y)® - (2x — y)3; f) (4x + 5y)® - (4x — by)°.

17. Onpegenute oWMOKM B paBeHCTBaX:
a) (a + 2b)*> = a*+ 2ab + b b) (m + 4n?)® = m? + 2mn?® + 3mns — 64n?

C) (2x - 3y)? = 2a? + 12xy +3y%; d) 27a% + 8b° = (3a + 2b)(9a® — 6ab + 4b?).

18. LnpuHa npsimoyronbHuka Ha 10 CcM KOpo4ye CTOpPOHbl KBagparta, A/lMHa Ha
10 cm gnnHHee CTopoHbl kKBagpaTta. CpaBHUTE naowagn npsMoyrosibHUKa m
KBagparTa.

19. Jokaxknte ToXXaecTBoO:
(a® + b?)(a* — a?b? + b*) — (a® — b?)(a® + b%) = 2b°.

20. MNpeobpazynte MHOrO4YEH B MPOM3BEAEHUE:!
a) 2x® — 12x* + 18; b) 225 + 8y* + 8x%y;
c) 4x + 4xys — xy'? d) —x*y — 62%y° — 9y°.

21. Paznoxute MHorouseHbl Ha MHOXUTENN:
a) 3a® - 3ab? + a*b - b?; b) x* - 24 + 8x — 3x°.

22. Pelwunte ypaBHEHUS.

a)x?-2x*-x+2=0; b)y*-6y*+y—-6=0;
c) 4x® — 3x? = 4x - 3; d) 2a® - 18a =a%-9.
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0bobwiarowue 3asaHus

1. Paznoxunte MHorouyneHbl Ha MHoOXxuUtenn. O6bACHUTE, KAaKUM CMo-
co60oM Bbl 3TO caenanu.

a) 5a’b - 5b?; b) 7Tab? - Tac?; c) 2a*c — 32b'c;
d) 4c®d - 9cd?; e) —64m?n + 25n; f) 9mn® - 117m;
g) 6x%y? — 24x%2% h) x*y - 16y; k) Tpsq — 7q".

2. Pa3noxute MHOrouneH Ha MHoXnTenn. O6bACHUTE, B KAKOM MNpu-
Mepe Bbl NPUMEHNAN CNOCOO BbIHECEHNSA OOLLEr0 MHOXMUTENS 3@
CKOOKY; B KaKoM MpUMeHUNN GopMynbl COKPALLLEHHOIO YMHOXe-
HUA N B KAKOM 06a 3Tmnx crnocoba. [Nouemy?

a) 3x*y + 6xy® + 3y3; b) a®> - 2ab + b? - ¢

c)a’-b?—a+b; d) 5a% - 10ab + Hb?

e)x? +2xy + y* - a% fle+d+c*-d?

g) Txy? + 28xy + 28x; h) 9 —m? + 4mn — 4n’. Mposepse co6

[=] 3% [u]
3. Pewute ypaBHEHNS C MOMOLLbIO NPaBW/Ia PABEHCTBA Hy/I0 NPON3- .
BeAEHUS. E ol |
a)x(x-4)=0; b) 6m*-54m*=0; c)a*-a*-a*+a=0; :
d) 10062 - 4b*=0; e)a’-2a’+a=0; fin®-12+3n?2-4n=0.

4. MNpeobpasynte Npon3BeAeHNE B MHOTOY/IEH:
a) (1 +4b)(1 —4b + 16b%); b) (- 7p + 5k)(25k?* + 35pk + 49p?).

5. Haigute HaTypanbHoe uncrio n B paBeHctee: 111111 — 222 = n?

6. a) OT KkBagpaTta CO CTOPOHOW X CM OTpEe3ann NPSAMOYrO/IbHUK LIN-
puHon 2 cM (pucyHok 10, a). MNowaab OCTaBLIEroca NpsaAMOoy-
rosibHUKa Ha 14 cMm? MeHblue naolwaan KeaapaTa. HaanTe ne-
puMeTp KBagparTa.

X CM

xCcM 2cM

b) K kBagpaTy CO CTOpPOHOV cTa oyro
) K KBaapaty CO CTOPOHOW X CM MPUCTAaBUAM MPAMOYrONbHUK PUCYHOK 10, a

wnpmHoi 3 cm (pucyHok 10, b). MNnowaab nonyunsLIeroca nps-
MoyrosibHMKa Ha 39 cM? 60nblue niowaan keagpara. Hangurte
nepuMeTp KBagpara.

X CM

7. a) Jokaxwute paBeHcTBO AnodaHTa:
(ac+bd)?+(ad—-bc)?=(a®+b?)(c*-d?). .
b) NpumMeHsaa paBeHCcTBO nodaHTa, pasnoxmnTte Ha MHOXUTENN: x cm 3 cM

2 2 :
1) (3¢ + 7d)? + (3d - Tc)% 2) (3a+§bj +(3b—§a]. ~ PUCYHOK 10, b

—
ul
—
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GYHKLIUA

B aToM pasaene Bbl u3yyure

DYHKLWH, IMHEIHYH0
DYHKLMH.

«@YHKUMA» - 0HO U3 OCHOBHBIX MOHATUIA B MaTeMaTuke. Ecam
MEX1Y IBYMS! NEPEMEHHbIMYU BE/IMYMHAMM CYLLIECTBYET HEKOTOpas
3aBMCMMOCTb, TO OHa 00pa3yeT dyHKuui. B cnyyae, Koraa 3Have-
He KaKoiA-HNbYib 0/HOIA 3 1BYX NEPEMEHHBIX ABNSETCS NpUYN-
HOA MOJYYeHUs MO KakoMy-7nbo NpaBuny COOTBETCTBYIOLIETD
3HaYeHIA ApYroil NepEMEHHON, TOrAa BTOPast NepeMeHHas 0Kasbl-
BAETCA 3aBMCMMOIA 0T nepBoid. [lepBas nepeMeHHas Ha3blBaeTCS
CcB000AHOI (HE3aBMCHMON), BTOPAs — 3aBICIMOIA, B3AMMOCBS3b
MEXZY HUMI — GYHKLLMOHANLHOM 3aBUCUMOCTbIO (DYHKLMEH).

Hanpumep, aBToMobuAb, ABMXYLIMiACA co ckopocTbio 70 Kkm/y, 3a
1 yac npoe3xaet 70 kM, 3a 2 yaca - 140 km, 3a 5 yacoB - 350 km
W TaK Janee. To ecTb Kax/JoMy NPOMEXYTKY BPEMEHU COOTBET-
CTBYET ONpe/eNeHH0e paccTosiHue. B 3ToM npumepe 3akoHomep-
HOCTb (CBA3b) MEXAY BPEMEHEM W PacCTOHMEM 33JaETcs Mo
npaBuy s = v - t.

(OyHKuMA - 310 cooTBETCTBME (NPaBWAO0), NO KOTOPOMY Ka-
XA0MY 3NEMEHTY x M3 MHOXECTBa X COOTBETCTBYET E/MH-
CTBEHHbIil 3IEMEHT 3 U3 MHOXecTBa Y.

BHumanue: Yrobbl 3akoHoMEpHOCTH X

Y Ha3blBaNach GYHKLMEN, He0BX0/MMO, YTOObI
Ka/10My 3HAYEHMIO NEPEMEHHOIA X
COOTBETCTBOBA/IO TO/IbKO O/HO 3HAYEHME
nepemMeHHoi y. B npotvBHoM ciyyae ata
3aKOHOMEPHOCTb HE CYUTAETCS hYHKLMEI.

OyHkupa

Moyemy ?

He YHKLWS
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3asaHne GyHKUUM

CyLecTByeT HECKOMbKO CNOCO60B 3adaHnsa GyHKUMKN: 3agaHne bopmy-
nou, Tabnunuern nan napammn yncen, rpadmkom (gnarpamMmmon) n ap.

- 3anomuuTe: He Bcerga ygaeTcs nepeiTul 0T O4HOrO Coco6a 3aJaHusl
: GYHKIMH K JPyTrOMY.

|. SAIAHUE BYHKLLM DOPMYJION:

HPMMEP:@y=2x+3; @y:—Sx; @y:xz; @y:%mnu.

B ob6wem Buae dyHKUMA 3anucbiBaeTcs Kak ¥ = f(x) (wam xe y = g(x),
y=hx))vntp)y = f(:z:) yuTaeTca «<UrPeK PaBeH 3¢ OT UKC». DTO Cro-
co6 3agaHua pyHKLMN dopMmyrion.

Ecnn ¢yHkuma 3agaHa Gopmynion, To, NpuagaBasd 3HaYEHUA He3aBUCK-
MOW MEPEMEHHOWN, BbIYNCAAIOT 3HAYEHUS 3aBUCMMON MEPEMEHHON. DT
3HaYeHNA 3anucbiBatoT B Tabnvuy nnm B BUAe nap yncen. B coorseTcTBum
C napamu 4Yncen cTpoutca rpadmnk GyHKLUK. Ya

II. SAAHUE OYHKLLAM TABJILLEA WITW TAPAMM YUCE:

He3asucvmas nepemeHHas 4 ) 7 9 11 7 \‘
3aBvcuMast NepemMenHas y 5 8 3 2 6 5 5,’
Mapa uncen: (x;y) - {(4;5), (5;8), (7;3), (9; 2), (11; 6)} N
2
[11. 3ABAHUE OYHKLIAW TPADUKOM: 1

]V

-3-2|-1] 101 2 |3

DYHKUMIO MOXHO 3a4aTb rpaduyeckm C NMOMOLLBbIO HEKOTOPOW Kpu-

Boi. Hanpumep, Ha pucyHke 1 dyHKkums y = f (x) 3agaHa rpaduyecku. PUCYHOK 1

B paBeHcTBe y=f(x) He3aBMCUMaa NepemMeHHas x HasblBaeTca apry-
MEHTOM, 3aB1CMMas NepeMeHHas y Ha3blBaeTCa 3Ha4YeHUeM GyHKLMN.

YNPAXHEHUA,

1. BbiaicHUTE, 9BNAETCSA /M 3aBUCUMOCTb MeXAy NepPEMEHHbIMMW, 3a4aHHas
B BMae tabnuupbl nam nap ymcen, dyHkumen? Ecnm sta 3aBUCMMOCTb ABNSA-
eTcs GyHKUMen, TO BbINULLMUTE 3HAYEHUA aprymeHTta u ¢oyHkuuu. B npo-
TUBHOM Cny4ae 06bsCHUTE Ball OTBET.

a) {(6; 3), (5; 4), (4; 5), (3; 6)};
b) {(-1; 1), (-2; 4), (-3; 9), (-4; 16), (5; 25), (6; 36)};

x| -5 -4 -3 -2 -1 0
y | 3 3 3 3 3

c)

b—
al
W




2. Hangute 3Ha4YeHna GyHKLNN.
a)f(x):%npmx:—&x:o;x: 10; b) flx)=3x+1 anx:%;x:%;x:%.

3. dusuka: Ha Teno, norpy>xeHHoe B BOAy, AENCTBYET AaBNEHNE, BblUMC/ISe-
moe no dopmyne flx) = 100000 + 9800x (% (x — rnybuHa Boapl). Bblumnc-

nWTe OaBneHue Ha naosLa Ha rmybuHe x =3 M, 5 M, 7 M.

4. Onpegenute 3aKOHOMEPHOCTb MEXAY 3HAYEHUAMM apryMeHTa n GyHKUMn
n 3anuwmnte popmyny GyHKUMN, 3a4aHHON Tabanuen n napaMmm Yncen.

a) t, BpeMsd, 4acel 1 2 3 4 5 6
S, paccTosgHMe, KM 50 100 150 200 250 300
b) x 8 -6 -4 -3 -2
VKAZAHME Y -31 25 17 13 -7 1
y = ax+b ' A {=1;-2), (= 2;-4), (= 3; - 6), (- 4, - 8), (5; 10), (6; 12)};

d) {(1; 0,5), (2; 1), (3; 1,5), (4; 2), (5; 2,5), (6; 3)}.
[NocTponTe rpadmnkm 3TMX GyHKLUNN.

5. 3popoBbe: OyHKUMA f(x) = 9 onpenenseT 3aBUCUMOCTb MeXay YMC/I0M
Kanopum n KONMMYECTBOM >XMpa B KaKoW-nmbo nuuwe. 30eCb x — KO-
4ecTBO Xupa B rpammax. Onpegennte KanopumHOCTb CneaytoLlmnx npo-
OYKTOB MUTaHUS:
a)xneb,x=0,51; b)MakapoHbl C CblpOM, x=2T; C)nuuua, x=17T.

6. BusHec: B marasmHe ObITOBbIX TOBApOB paboTHMKAM 3apaboTHasa naaTta
3a Hegento M HagbaBKM K Hel pacymMTbIBAOTCA C MOMOLLbIO CrieaytoLwnx
OYHKUMA (x — NnonydeHHas oT NpoAaXk CyMma AeHer B MaHaTax):
flx) =200 + 0,52, ecnnx<2000AZN,

f(x) =1000 + 0,1, ecnmax=2000 AZN.

Onpepenute BbiN1a4eHHYO pabOTHMKaM CyMMYy AEHEr 3a MOC/efHIo
Heaenio, eCcnu Bbipyyka OT NpoAaXk CoOCTaBaaNa:

a) 2600 AZN; b) 1890 AZN; c) 2000 AZN; d) 3420 AZN.

7. Ecnv 3agaHHble napbl Yyncen o6pasytot GyHKLUMIO, TO BbIMULLMTE 3HAYEHUS
aprymeHTta n ¢yHkumn. B npoTMBHOM criydae OObACHUTE, MOYEMY 3TO HE
dYyHKUMA.

a) {(a, 1), (a, 2), (a, 3), (a, 4)}; b) {(a, b), (¢, b), (d, b), (k, b)}.

8.Hangute 3HauyeHus x, ecnm 3HayeHua obyHkumm f(x) =7 + 0,5 paBHbI
18; 0; -3,5.

9. ®dusuka: HmxenpunseaéHHas Tabnvua NnokasblBaeT 3aBUCMMOCTb p aTMOC-
depHOro gaBneHns oT BbICOTbl Hag, YpPOBHEM Mops h.

h, km 0 0,5 1 2 3 4 5 10 20

D, MM PTYTHOMO cTonba | 760,0 [716,0 | 674,0 | 596,1 | 525,7 | 462,2 | 404,8 | 198,1| 40,9
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a) Onpegenute atMochepHOe OaB/eHMe Ha BbicoTe 1 KM,
3 KM, b kM, 10 KM.

b) Ha kakon BbicoTe aTMocdepHoe paBreHne Oyaer paBHO
760,0 MM pr. CT.,, 674,0 MM prT. CT., 40,9 MM pT. CT.?

10. Ha pucyHke 2 pgaH rpaduk M3MEHEHUS MPOAOIIHKUTENb-
HOCTWM OHA B 3aBMCUMOCTM OT BPEMEHM roga. Ha ocu opaun-
HaT OTMEeYeHa NPOJO/IHKUTENBHOCTb OHS Ha NMEepPBOE YUCIO
KaXxgoro mecsua, a Ha ocu abCumcc — NOPSAKOBbIA HOMEP
KaXxgoro mMecsaua.

a) 1-ro yncna Kakoro Mecsia NPoAo/IKNTENBHOCTb AHA Obina
10 wacos, 700 MuH., 850 MuH.?

b) B kakoe BpeMsa roga nNpoao/HKMUTENbHOCTb AHA Oblna
6onbie 700 MuH., MeHbLwe 10 yacoB?

c) CkonbKo 4acoB CcocCTaBnsna MNpOOO/MKUTENNbHOCTb AHS
1 aHBapsA, MapTa, Mas, oIS, oOKTAOPS?

11. daH rpaduk dyHkumn y(x) (puc. 3). Onpegennte no rpa-
duky:
a) 3Hauenna y(0), y(2), y(4), y(-1).
b) Mpn kakom 3HaYeHUN X GYHKUMA NOAY4UnT 3HadveHus 1, 2, 0?

c) HazoBUTE HECKOMBbKO 3HAYEHUN X, MPU KOTOPbIX 3Ha4e-
HUSA Yy UMENN NONOXNUTENbHbIN 3HaK.

d) Ha3oBUTE HECKOMbKO 3HAYEHUIN X, NPU KOTOPbIX 3Ha4e-
HUS Yy UMENN OTpULLaTENbHbIN 3HAK.

e) HazoBuTe HECKONbKO 3HAYEeHU X, NPpU KOTOPbIX 3Ha4e-
HUS Yy OblnKn Obl paBHbl HYHO.

m) Kakne wn3 touek (2; 0); (4; 1); (O; 1); (O; =1); (=1, 0)
OTHOCATCS K AaHHOMY rpaduky? Noyemy?

12. ®yHKuUMSa 3agaHa dopmynon: flx) = %(2x +1).

a) Yto o3Hauatot 3anuck f(3), f(=12), f(2, 1)? Kakmne 3HaueHuns
cnepyeT 3anmucatb BMeCTO x B gaHHou dopmyne f(x),
4YTOObI BbIYNCINTL NX?

b) Ha ocHoBe paBeHcTB f(x) = 0; f(x) = 2,4; f(x) = -0,9
HanguTe x

13. ®dyHkumnsa 3agaHa ¢opmynon p(x) = 2 — 5x2. Cpegn npuse-
OEHHbIX HMXKE paBEHCTB HaaUTE BEpPHbIE.

a) p(-2) = 18; b) p(4) = 78;

14, 1)_-3
K p(_gjzlg’ < p(zj_ 4

A
900

A [1pOAO/KUTENBHOCTD JIHS, MUH.

800

700

600

500
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PUCYHOK 3
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JInHeHas GyHKUMSA

JNuHeitHaa ¢yHKUUA — 3TO QyHKUNA, 3afaHHass popMyion y=ax+b
(@ n b — HekoTopble Yncna). a yrnoBoin kosaddUUMeHT, b cBO60AHbIN KO-

addmumneHT.
[Padunk NUHernHoOm GyHKUNN — npaMasn IMHUS.

YA y=3z-1 [TPUMEP: MocTtpoutb rpadpumk dyHkumn y = 3x — 1.
8 3/8
T/ [ PEWEHUE: Bbinuiwem HeCKOMbKO nap 4Yucen, yaoBIeTBOPSAOLWMX AaHHON
5 a5 dopmyrne, n coctaBmm TabNLy 3HAYEHNI:
/ ’ i 0 1 2 3 Mapb! uncen:
2l 1l y -1 2 5 8 {(0,-1), (1, 2), (2, 5), (3, 8)}
? / T =x OTMeTUM B NPAMOYTO/IbHOW CUCTEME KOOPAMHAT TOUKM, COOTBETCT-
- BylOLLME 3TUM MapaM 4Yucesn, U CoeamHuUM WX NIMHWEN. [onydeHHbIi
rpaduk ABNAETCS NPAMO IMHUEN.
PUCYHOK 4
: 3AMEYAHUE: CornacHo akcrMoMe NpaAMOoii, Yepes ABe pasHble TOYKK
- """""""""""""""""" npoxoauT eauHCTBEeHHaa npamasa. [NosToMy Ans NocTpoeHusa rpaduka
Akcuoma: Yepes gpe NIMHEHOM GYHKUMM [OCTAaTOYHO OnpeaensTb 3HayeHus yHKUUK
| TOYKM IPOXOAHUT i TOMbKO ANsi IBYX 3HAYEHUIA aprymeHTa.

O/lHAa U TOJIbKO OJiHa
H MpamMasa nuHug, asnsaowancs rpadmnkoM dyHKuMK y = ax + b B rps-

npsaMas. _ -
: MOYro/IbHOM CUCTEME KOOPAMHAT, 00SI3ATE/IbHO Mepeceqyér ofHy U3
ocevi KOOPAUHAT.
Yto6bl onpenenvTb TOUYKW nepecevyeHns NPSMOn JIMHUU C OCAMU
OX n OY, Heob6xoaMMo:
Q,qnﬂ ornpegesieHnss TOYKM repecedeHnss rpaguka ¢ ocoto OX
noacrasutb B popmyny y = 0 u Beiuncnte x: (x, 0);
@,qnﬂ onpeaesnieHns ToO4YKU rnepecevyeHnsi rpapuka c ocbto OY
noacrasutb B popmysny x = 0 u Borancints y: (0, y).
YA . _
[enctButensHo,
(0, b)
g npu x =0, y=axr+b=a-0+b=>b.—~ 3Hauut: (0,b).
> npny =0, 3y =ax + b nonyuntca 0 =ax +b
I : !
a s ax=-b n x=-=,—~ 3HauuT, | ——,0].
a a
PUCYHOK 5 Takum obpasom, rpaduk GyHkuMKM y = ax + b nepecekaet ocb OX

b
(@abcumcc) B ToUke (_E’Oj , 0cb QY (opaumHar) B Touke (0, b) (pnucyHok 5).



[TPUMEP: Onpenenute Toukn nepeceyeHus rpaduka GyHkUmMm y = 2x — 3
C OCSIMM KOOPAMHAT.

PELWEHUE: OpanHaTa BCcex Touek, nexalumnx Ha ocun abeuncc (OX), paBHa
Hymto. MMostomy npu y = 0 2x — 3 = 0 u x = 1,5. Takum obpasom,
rpaduk GyHKUMM y = 2x — 3 NepecekaeT oCb abcumcc B Touke (1,5; 0).
Abcuncca Touyek, nexawmx Ha ocu opguHat (OY), paBHa Hy/to.
Mostomy npu x = 0 B popmyne y = 2x — 3 nonyymm y = -3. To ecTb
rpaduk PyHKUMKM y = 2 — 3 NepecekaeT oCb opanHaT B Touke (0; -3) .
Oteert: (1,5;0) n (0; -3).

Ecnun B dopmyne y = ax + b npuHatb a = 0, TO NOAYYMTCHA NOCTOSAH-
Haa dyHKUMA y = b, rpadumk KOTOPOI ecTb NpsiMasi, NPOXOAsLLasn Yepes
Touky (0; b) napannenbHo ocn OX (PUCYHOK 6).

OYHKMA y=b (b>0) OYHKM y=b (b<0) dYHKUMA y =0 (b=0)

OBPASELL: =2 1l y=—1

yl\ yl\ yl\ yl\
b y=2
y=b . . y=0 N 2 O
O x Ol x 0 x
— —1 y:—l
y=b
PUCYHOK 6
Mpu a > 0 rpaduk dyHKUMK y = ax + b 0Opa3yeT oCTpbI yron ¢ no-
NOXNUTENbHbIM HanpasneHnem ocu OX (pucyHok 7). IMpn a < 0 rpaduk
dyHKUMKM y = ax + b obpasyeT Tynow yros € NoAoXUTENbHbIM HanpaBs-
nexmem ocu OX (pncyHok 8).
Mo puUCyHKy 9 BbisiCHUTE 3HaK KO3QdUUMEHTa a U BUL Yriia Mexay
rpadunkom n ocbto OX.
Octpbiii yro: a > 0 Tynoi yrom: @ < 0 OBPA3ELI: Y,
ysr yA L/y=1,5x+3
| 3l
/ yx—x-4/. | Y73 [+
< [ AL
L—Tol 1] [3

/
QY

/ \

PUCYHOK 7 PUCYHOK 8 PUCYHOK 9
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YMPAXHEHUA.

1. Kakne n3 cnegyowmx GyHKUMN ABAAIOTCS IMHENHbIMU QYHKUMSAMY BUAa Y = ax+b?
MNouemy? B kaxxgon nuHenHon GyHKUMK onpegenute a n b.

a)y=x-3; b)y=-Tx; c¢)y=x*+6; d)y=10; e)y:%—l.

2. a) Kakasa purypa nony4ymtcsi B NpAMOYrO/IbHOWM CMCTEME KOOpPAWHAaT, ecnim noc-
nefoBaTesibHO COeAMHUTL OTpe3KamMm Touku ¢ abcumccamm 57 Kakon dopmy-
710/ MOXHO OMnmMcaTb MOTYHYEHHYIO IMHUIO?

b) Kakyto ¢purypy o6pasytoT TOUKK, COOTBETCTBYIOLME rpaduKky GyHKUNN y = —2

3. MocTtponTte rpadmk dyHKUMK y = x + 2: [1o rpadurky onpegenmTte Kakme ns Touek

a) M(0; 2), N(1; 3), A(-1; 1), B(-4,7; -2,7), C[—2%;%J nexaT Ha 3TOM rpaduke.

b) Kak MOXHO BbISICHUTb MNPUHALMEXHOCTb 3TUX ToudeK rpaduky GyHKLUK
y=x+ 2 6e3 noctpoeHnsa rpadumnka?

4. TeomeTtpus: opmysnbl NepuMeTpa 1 Naowaan KBagparta aBnsaoTcsa GyHKLUNSMMU,
3aBUCALLMMKM OT ANMHbI CTOPOHbI KBagpaTa. o nHdopmaumm, npeactaBneHHoOM
B Tabnunuax, BbIACHUTE, Kakas 13 GyHKLUNIA SBAAETCA IMHENHON, U 3anuumnTte eé

dopmyny:

[nuka 112345 IV 12345
a) | CTOpOHbI, @ b) ' CTOPOHbI, @

Mepuvetp,p 4 8 12 16 20 Mnowagp,s 1 4 9 16 25

5. CocrtaBbre TabMLy 3HAYEHU NS 3a4aHHbIX IMHENHbIX PYyHKUMA. BoiacHuTe, B
KaKMX YeTBepTsxX PacnofioxXeHbl rpadukm 3TMX GyHKLNNA.

a)y=2x+1; b) y =-3x; c)y:%x—l; dy=17-1,5x.

B kaknx Toukax rpadumkmn dyHkumm nepecekatotcsa ¢ ocamm OX n OY?

6. CocTtaBbre Tabnuuy 3Ha4YeHUn x U y no pucyHky 10 un 3anuwute dopmyny

dyHKkunn. Kakonm yron obpasyet rpadunk GyHKLUN C NOMOXUTEIbHBbIM Hanpas-
nenvem ocu OX B KaXxgoM cnyvae?

Ya Ya Ya
v/
/ YA YA
\
2
1 _ 1 _ 1 _ N N
0/ 1 x o[ 1 x 01 x -10 x -3 0 %
‘)
PUCYHOK 10a PUCYHOK 10b PUCYHOK 10¢ PUCYHOK 10d PUCYHOK 10e
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7. Kakyto npsamyto o6pasytoT Toukn ¢ abcumccon, pasHor 0? Kakyto npsamyto
06pas3ytoT TOUKM C opanHaTton, paBHor 07 3agarite aTm npsMble Gopmynamu.

8. OyHKUNA Yy = kx ABISETCHA YacTHbIM criydaeM GyHKumm y = kx + L:
a) Kakas Touka Bcerga npvHagnexut rpaduky ¢yHkumm y = ka BHe 3aBu-
CUMOCTM OT 3HAYEHUN K7
b) KoopanHatbl CKOMbKMX TOYEK AOCTATOYHO 3HaTb, YTOObI MOCTPOUTL rpa-
dUK PyHKUMM NPAMON NPOMNOPUNOHaNbHOCTM? Kak no-BalleMy, Kakyto
TOUKY XefaTeNbHO paccMaTpuBaTh?

9. Viccnepys rpadukn nMHenHbIX GyHKUnK, Ixaman npuwén K cneayowmm
BblBOAaM. Bbipa3sunTe Balle OTHOLLUEHWE K €ro YTBEPXAEHNAM, OO0CHYNTE,
KakoM 13 3TMX BbIBOLOOB BEPEH, @ KAKOW HET:

a) rpaduk dyHKUMK iy = ba + 2 NepecekaeT OCb opanHaT B Touke (0; 2);
b) rpaduk dyHKUMKM y = —3x — 1, o6pa3yeT TyrNon yros c rnooXunTeIbHbIM
HanpaBsneHneM ocu abCUMNCC N HE NepeceKaeT OCb OPAMHaAT,

-4

C) rpaduKn QyHKUUI y = 3z ny=1,5x -2 cosnagator,

6x—-10 —6+7x
. ny= 3 nepecekatot ocb OY B of-

d) rpadukm pyHKUNA y =

HOW 1 TOMN Xe ToYKe.

10. nqa dyHkumn y = — 0,5 + 3 onpegenuTe:
a) 3HaveHe y Npu x = -12, b) 3HaueHne x npn y = -1.

11. Hangute 3HaveHmne yrnoBoro koadduumeHTta K dyHkumm y = kx + 2, ecnm
N3BECTHO, UTO rpadunkK GyHKUUM NPOXOANT YEPES TOUKY
a) M(-2; 4); b) N(5; 2)

12. Hangute 3HaveHne cBob60oaHOro KosdduumeHta b pyHkumm y = -3 + b
€C/IM U3BECTHO, YTO rpadmnk GyHKUMM NPOXOANT YEPES TOUKY
a) A(-7;-12); b) B(3; -7)

13. Onpegenute 3Hakn KoabduumeHToB k u I mHeHON PyHKRIMM Yy = kX + 1
no pucyHky 11.

YA YA YA
0 > e IEEe 0 -
PUCYHOK 11a PUCYHOK 11b PUCYHOK 11c

-5

[poBepbTe cebs

[=] o4 []
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BsauMHoe pacnonoxenne
rpapuUKOB NUHEHHBIX PYHKLUNA

~N
=
]
(=}
™
<
o

B0O3MOXHbI TpU c/yyasi B3aMMHOIO PacrofioXeHUsa OBYX MPSMbIX
ANHWI (PUCYHOK 12 a, b, c).

. [epecekaioTcs [apannenbHbl CoBnagatot
; BcriomHuTe: § m m m
KakoBo B3auMHoOe n
| pacmonowenne n 7
i JIByX NPAMBIX?

PUCYHOK 12a PUCYHOK 12D PUCYHOK 12¢

BbIiCHUTb, Kak pacnosioXeHbl ABe NpsaMble, 3aaaHHble Gopmynamu,
MOXHO 6€3 MOCTPOEHUA Camux MpsaMbIX. PacCMOTpuM 3HaueHns a, u
a,, b, 1 b, NpU PasNNYHbIX B3aNUMHbIX NOMOXEHNAX NPAMbIX, 3aAaHHbIX
dopmynammn y=ax+b ny=ax+b,.

YA
MPAMBIE MAPAJUTENBHBI \ OBPA3ELL;
Ecnva, =a,, b, # b, npamble \ Mpamble y = -2x + 2, y = -2z,
y=ax+b ny=ax+b,na- . Yy =—-2x — 1 napansenbHbl
pannenbHbl (PUCYHOK 13) \0 AV
\|_| PUCYHOK 13
YA
MPAMBIE COBMAJAIT OBPA3ELL:
Mpu a, = a,, b, = b, NpsiMble Mpsamble y = 5x + 2,
y=ax+b ny=axr+b, 3 : o y = 2 + Sx coBnajalor.
x
CoBMagatoT (PUCYHOK 14)
PUCYHOK 14
YA
MPAMBIE NEPECEKAIOTCA OBPASELL:
Mpua, #a,npaMble y =a,x +b, u X Mpamble y =7x + 1, y = 62,
y=a,x+ b2 nepecekarTca B OQHON 1 N y=-3r+4,y=x-3,1
To4ke. 3aecb b, n b, moryr cosna- 1 '\ nepecekatoTcs.
OaTtb UK He coBnagaTb (PUCYHOK 15)
PUCYHOK 15

MMPUMEP: BbisicHnte B3aMMHOe pacnonoxeHve rpadnkoB NMUHERHbIX GYHKUNIA y = 2x, y = -2,
y=2+x,y=3x+1,y=2r-52,y=x+2nx+2-y=0

PEWEHUE: iccnepyem yrnoBoi n cBO60AHbIN KO3ODULMEHTBI IMHENRHBIX GYHKLWIA:

QTaK Kak yrnoBon koagoduumeHt dyHKuMm y=2x n y =2x - 5,2 pa-
: BEH 2, TO rpadmkm aTnx GyHKUMN napanienbHbl
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e) Mpadukn QyHKUMN y =2 +x, y=x + 2 U x + 2 —y = 0 coBnagatoT, TaK
KaK Yy HUX 1 yrnoBble KO3GPULUNEHTbI, U CBOOOAHbIE KOIPDULNEHTBI
OAMHaKoBbl. 34ecCb BblpaxeHne xr+2 -y =0 MOXHO 3anucatb Kak
y=x+2.

YNPAXHEHUA

1. Onpegenunte B3auMHOE pacnonoxeHune rpadukoB GyHKLUMUNA:

a)y:3xl/ly=3x+5; b)y=x+5my:_3x+1;
lx-1,1
Qy=Tx+1 uny=-Tx-1; dyy=x-11 u y:(),vzly ‘

2. MOXHO N yTBEpPXKAaTb, YTO rpaduKkm HUXKeyKasaHHbIX QYHKUMIA na-
pannenbHbl? MNouemy?

a)y:%x+2 Ny =>5x-2; b)y:}—gx—lmyzéx—i%;
Qy=x+4 ny-x=4 d)y=§x+7my=§x+7.
6 5 YA
L =
3. OyHKUMA NPSAMO MPOMOPLMOHANbHON 3aBUCUMOCTU Yy OT X UMeEET it \ s
BUA y=xx. [ANa HMXKeyKa3aHHbIX ClydaeB Hangute KosdbOULMEHT K 1 "i\\ ‘j(
3anuwmnte dopmyny GyHKUMKU. BbidCHUTE B3aMMHOE pacronoXeHue \0[\'T z
NOAYyYEeHHbIX NPAMbIX: \
a)xr=8,y=14; b)yx=-3,y=09; c)x=5y=12;
d)x=-8,y=-6; e)x=1,5,y = 6; flx=25,y="T, PUCYHOK 16, a
g)x=9,y=-18; h)x=-0,5y=3; m)x=4,y=-3.
YA o
4. Hanpgute owmnbKy B MOCTpOeHMn rpadmka (pmcyHok 16, a, b, c). Kak N 5
OO/MKHbI pacnonaratbcs rpadukm dyHkunn? OTBET 060CHYIMNTE Mpa- A\
BW/IbHbIM NOCTPOEHNEM rpadnKoB. =N >
2
5. MNocTponTe rpadurkn 3agaHHbIX GYHKLWIA B OOHOM U TOW Xe cucteMe e
KOOPAMHAT U BbIACHUTE B3aMMHOE pacnosioxeHue rpadukos. Ons PUCYHOK 16, b
Kaxgoro rpaduvka onpegenmte yrnoBom Ko3hPuumneHT.
a) flx) =-3x + Tng(x) = 0,52 - 2,5; b)y=x+9ny=x-T7, YA
c)h(x)=1-xng(x) =x-4; dy=-x+5ny=0,2-=x. £
Kak pacnonoxeHbl NpsiMble C pa3HbIMU YI/TI0BbIMU N
KoapPpuumeHTammn? Yto Bbl MOXETE CKa3aTb O B3aMMHOM - >
pPacnooXeHUN MPAMbIX C OANHAKOBbIMWU KO3GdULMEHTaMN Npu x7? 0, e

Ly Wi md
.. =X—=2a,0
6. BMeCTo 3BE3404KM B paBeHCTBAX BMULIUTE TakKNe 4mcna, 4YTOOHbI rpa- 4 ’

dUKM BbINu: PUCYHOK 16, ¢
1) napannencHbl; 2) nepecekanuco;

3) coBnagann, ecnm BO3MOXHO.

a)y=*xr n y==*r+5; b)y=*x+19n y=-*x+9;

cy=*x+0,4 n y=—*x+0,4; dy=*r-15un y=x-1,5;
e)y:%x+5my=*x—*; fly=*x-Tn y:%x+%.
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BHUMAHMUE:

CTeneHb MHEAHor0
YDaBHEHMA C JBYMSA
NEpeMEeHHbIMY paBHa 1.

3anoOMHMUTE:

B /iMHeiiHOM YpaBHeHuH
C [1BYMS 11EDEMEHHbIMI

i MOXHO OA1HY Me-
: DeMEHHYI0 BbIPA3UTh

4epes Apyryio.

JInHeiiHoe ypaBHEHME ¢ ABYMS
nepeMeHHbIMU U ero rpapuk

|. IMHEVHOE YPABHEHWE C 1BYMS MEPEMEHHBIMU

YpaBHeHVe BUAa ax + by = ¢ Ha3biBaeTCH IMHEHbIM YPaBHEHUEM
C OBYMSA NepemMeHHbIMU.

3p0ecb a U b KO3IQPUUMEHTLI NMPU MEPEMEHHBIX, ¢ — CBOOOAHbIN
KOO PULMEHT, x N Yy — NepPEMEHHble. Hanpumep, 2x — 3y = 5— nnHenHoe
ypaBHeHue ¢ koapoduumeHtamm: a=2, b=-3, c=5.

[Napa 3HayeHn NepeMEHHbIX, MPKU KOTOPbIX YpaBHEHWE obpallaeTcs
B BEPHOE PaBEHCTBO, HA3bIBAETCA KOPHEM (PeLLEHMEM) YPaBHEHUS.

KopeHb ypaBHeHUs ax + by = ¢ 3anncbiBaeTca B BUAE napbl (x, y) .
YpaBHeHue ax + by = ¢ UMeeT 6€CKOHEYHOE YMC/I0 KOPHE.

Hanpumep, ogmH 13 kopHel ypaBHeHns 2x — 3y = 5 ectb (1, —1), Tak
Kakipxr=1luny=-1,2x-3y=2-1-3-(-1) =2+ 3=5.

MPUMEP: B ypaBHeHUn 5x — 2y = 8:
Q Bblpa3nte nepemMeHHyto y yepes x;
@ Bblpa3ute nepemMeHHyio x yepes y;

@ UYTO MOXHO CKa3aTb O KOpHe ypaBHeHus bx — 2y = 87

PEWEHWNE:

Q Sx -2y =38,

Sx -2y - 5x =8 - 5,

U3 KaX/0/i CTOPOHbI PABEHCTBA BbIYTEM Do,
C/€/1a8M NPUBE/IEHNE N0J0BHBIX CaragMblX,

—y = 8 — B, 06 CTOpOHbI PaBEHCTBA PA3AeIMM Ha -2,
-2y : (-2) = (8 - 3x) : (-2),
y=25x-4 3T0 6CTb BbIPAXEHVE 3 YEPE3 .

@ Sx -2y =8,

S5x -2y + 2y = 8 +2y,

K KX(10/4 CTOPOHE PaBEHCTBA NpUbABUM 2.
C/ENaeM NPUBE/EHNE NOA0OHbIX CNaraeMblX.

bx = 8 + 2y, 066 CTOpOHbI PaBEHCTBA PA3AEMM Ha 5.
5x:5=(8+2y):5,
x=16+04y 3T0 CTh BbIPAXEHIE 2 YEPE3 y.



@ 5x — 2y = 8. JTiobaa napa 4ncen, obpallatoLlas ypaBHEHME B BEPHOE

1

paBeHCTBO, MOXET CUNTATbCH KOPHEM ypaBHeHUS. [ogctaBne BMECTO X
HEKOTOPOE YUMC/O, BbIYNCNAETCA 3HadYeHne y. NonydyeHHaa napa vucen
3anucbiBaeTcs B BUAE (x; y). DTO U €CTb KOPEHb YPAaBHEHUS.

Hanpumep, Ecnv npuHatb =1, 17051 — 2y = 8 nToraa, y = —1,5. 3HauunT,
; —1,5) ecTb KOpeHb ypaBHeHUs bx — 2y = 8.

YMPAXHEHUA

1.

ABNAOTCA NW AaHHble YpPaBHEHUA NIMHENHbIMU YpPaBHEHUAMU C ABYMS
nepemMeHHbIMun?

a)3x-y=11; b) xy + x =-8; c)m-2n=29;
d) 2 = 3x + 10y; e) 12x + 6y = 0; f)s + 3t =-2;
g) 8x? -4y =5; h) 0,6x — 4y = -3.

Boinnwnte koadpduumMeHTbl a, b 1 ¢ B NMHENHbLIX ypaBHEHUSAX C OBYMS
nepemMeHHbIMK BUAa ax + by = c.

. Kakune n3 nap 3HaueHun x n y tabnuubl

x 5 4| -3 2 0 | 4
y 0 3 | 4 3| -5 | -3

ABNAIOTCS KOPHAMW YPaBHEHWS:
a) 2x +y =-5; b) x + 3y =-57

. Kakasa nz nap (3;-10); (- 3; 12); (0,1; 11); (1; 2); (2; 1) aBnaeTCa KOPHEM

ypaBHeHus 10x + y = 127

. CocTaBbTe IMHENHOE ypaBHeHME C ABYMA nepemMeHHbIMU, KOPHEM KOTO-

poro aBnseTcs napa uncen: a)x = 3; y = 1,5; b)x=0,7;y =-5.
3anuunTe e HeCKONbKO KOPHEN NOTYyYEHHOro ypaBHEHUS.

. B ypaBHEHNAX Bblpasnte NEepeMEHHY0 Yy Yepe3 x M 3anulinTe Kakon-

HMOYOb KOPEHb YPaBHEHMS.
a)dx+2y="T; b) -5x +y =-12; c) x + 15y = -30;
d) 3y -14x = 21; e) 4x - by = 20; f)-x-y=0.

.B YPAaBHEHUNAX Bblpa3nTte nepemMeHHy x 4epes y 1 3anvuunte Kakom-

HNUOYOb KOPEHb YPaBHEHUS.
a)dx +2y="T; b)-5x+y=-12; c)x + 15y = - 30;
d) 3y - 14x = 21; e) 4x - by = 20; f)—x-y=0.

. Harignte kopeHb ypaBHeHus x + 2y = 11, COCTOALLMI U3 OAMHAKOBbIX YMCEN.

. Hangute koadpodnumeHT a, ecnun napa (2; 1) aBNAeTCS KOPHEM ypaBHEHUS

ax + 2y = 8. Hangute 13 ypaBHeHusa y npu x = 5.

MoxHo bb1n10 BMECTO
Y NOACTaBUTb HEKo-
T0POE YMCO0 U Bbl-
YUCAUTD 2.

163




164

9. 250 naccaxupoB Kopabns pasMecTuan B ABYX- M TPEXMECTHbIX KatoTax
TakK, YTO CBOBOAHbIX MECT He OCTanoChb. CKOMbKO ABYXMECTHbIX Y CKOMTbKO
TPEXMECTHbIX KaloT Ha Kopabne?

10. Ckonbko MoHeT no 20 ranmk n ckonbko no 10 ranuk noTtpebyetcs,
4yTOObI pasMeHaTb 1 MaHaT? Miccneayrite BO3MOXHbIE BapuaHTbI.

11. Kakne 13 NMHENHbIX YpaBHEHWUI C ABYMS MEPEMEHHbBIMUN PABHOCUbHbI?
a) 2x + by = 12; b) 2y + bx = 12;
c)y=-04x + 2,4; d)x=6-2,5y.

12. PaBeHCTBa 3anuwmTe B BUAE TMHEAHOro ypaBHEHUs C ABYMS NepeMeH-
HbIMU (ax + by = ¢) :

:6.1‘;11; b)y:3—x+g; c)x:_y+9; d) x y 11

a
)y 5 95 12

T4 12

Il. TPAGUK JIMHEAHOTO YPABHEHMA C IBYMSA MEPEMEHHbIMU

MHOXeCTBO TOUYEK Ha KOOPAMHATHOW MIOCKOCTWU, KOOPAMHATbI KOTOPbIX
ABMAIOTCA KOPHEM YpaBHEHUS ax + by = ¢, 0Opa3ytoT NPSAMYIO MHUIO. DTy
NpPsIMyt0 Ha3blBalOT FPAPUKOM AAHHOIO YPaBHEHUS.

¢ Mpna=0,b=z0,c=z0 ypaBHeHne ax + by = ¢c NpuBOANTCS K BMAY by = c n
y = % B atoM cnydae rpadukom ypaBHeHua Oyoetr npamMad, napan-
nenbHasa ocn OX, nepecekatowan ocb OY B Touke (0; %).

¢ Mpnb=0, a=z0, cz0ypaBHeHNE ax + by = c NPUBOAUTCA K BUAY ax =C U

T = %. B 3tom cnyyae rpadvkom ypaBHeHus Oyaer npamas, napan-

nenbHasa ocu OY, nepecekatowasa ocb OX B Touke (£, 0).

B ypaBHeHWn ax+by=c xota Obl oaMH n3 koadpoduumeHtoB a n b
a c
OTIMYeH OT Hyns. Ecnun Bbipasutb y yepes x, NoyyYuMm y:—ngrE. 3pech

npu b z 0, 0603Ha4MB k:—% n l:%, ypaBHeHWe npuBeaeM K Buay

y = kx + I — dopmyna nnHenHom GyHKLMK.

Taknm 06pa3oM, rpadmKoM NMHENHOTO YpaBHEHUS ax + by = ¢ SBNsieTcs
rpaduk MMHENHOM GyHKUMn y = kx + L.

B wactHoM cniydae npu ¢ = 0 13 ypaBHeHUs ax + by = ¢ nonyumTcs ax = -by

ny = _T“b.’li‘ — NpPAaAMO nponopunMoHasibHadA 3aBUCNMOCTb.



YNPAXHEHUA

1.

Kakne 13 HmxeykasaHHbIX TOYEK MpuHagnexar IMHUK, 3a4aHHON ypaBHe-
HueM 3x + 4y = 127

a) A(1; 3); b) B(0,4; 0); ) C(0; 3); d) D(3; 1); e) E(-6; 7,5).

. MoryT nin kKoopanHaTbl OAHOM N TOW XKE TOUKN ObITb KOPHEM HECKOMbKUX

ypaBHeHUIA? Kak pacrno/ioXXeHbl B 3TOM C/ly4ae SIMHUW, 3afaHHble 3TUMU
ypaBHeHnaAMU?

a) MpoxogsaT Nu IMHUK, 3a4aHHble YPaBHEHUSMMU
3x -y =-5; —x+ 10y = 21; 11lxr +21y =31
yepes Touky A(-1; 2)? MNMouemy?

b) CywecTtByeT in ToUka, NpMHagnexaliasa Bcem TpEM IMHUAM, 3aJaBae-
MbIM YpaBHEHUSMU

0,2x + 3y = 4,5; - + 4y = 6; 5x — 2y = —3?
Ecnn cywecTtByerT, TO Hangute eé KoopauHaTbl.

. [MocTponTe rpadunkun, 3agaHHbIE YPaBHEHNAMMU:
a) 2x —y = 6; b) x + 6y = 0; c) 1,6x =-6,4;
d) 1,bx + 2y = 3; e)0,bxr-y=1; f) 5,4y = 10,8.
g)x-y-2=0; h) 2(x - y) + 3y = 4; m) 2x =y + 4.
. a) Hantu a, ecnv n3BecTHo, 4To rpaduk, 3a4aHHbI ypaBHEHUEM

24x — 15y = 42, npoxoauT Yepes Touky A(3; 2a).
b) HanTtun a, ecnv nsasectHo, 4to rpaduk, 3agaHHbIN ypaBHEHNEM
6x + 9y = — 21, npoxoauT Yepes Touky B(a; - 5).

. Ckonbko B caay KPO/TMKOB U CKOJTIbKO KyponaTok, eC/in nu3BeCTHO, 4YTO

obLee YNC10 UX NanoK paBHO 24.

a) lna pelueHns NoCcTaB/IEHHOM 3a4aun COCTaBbTe /IMHENHOE ypaBHeHne
C OBYMSI MEPEMEHHbIMMU.
b) NocTtponte rpadmk NOAYyHEHHOW ANHENHON PYHKLMN.
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Obobuiaroume 3aaaHus

1. Hangnte To4kn nepecedeHuns rpadurka dyHkumm 2x + 3y = 7 ¢ ocamm OX un
QY (pucyHok 17).

rl—*or—twéu;m
;;\::
RN er<®

PUCYHOK 17 PUCYHOK 18

2. YCcTaHOBUTb Ha PUCyHke 18 cooTBeTCTBME Mexnay npamMmbiMn IMHUAMU U OaH-
HbIMW YpaBHEHNAMU!

a)2x + 3y = 5; b) 2x - 3y = 5; c) 2y + 3x = 5; d) 2y — 3x = 5.
3. Bbipasunte MHeHne 0 KOpHAX ypaBHeHus 4x — 9y = 9y + 4x - 1.

4. lllkonbHWK 3a 5 TeTpagen n 6 pydvek 3annatmn 2 maHata 10 ranvkos. OgHa
TeTpagb ctout 30 ranmkoB. CKO/IbKO rAMMKOB CTOUT OAHa py4yka?

5. lNocTpoiite NMHUK, 3a4aHHble ypaBHEHAMU £ = 4 n x = —2. Bbipasute MmHe-
HMe 00 3TUX TNHUAX.

6. [TocTponTte B NPAMOYrOflbHOWM CUCTEME KOOpAMHAT rpadukm ypaBHEHWUN
r+y=l,x-y=1,y—-xr=1n —x -y =1470 Bbl MOXETE CKA3aTb O HuUrype,
OrpPaHUYEHHOM STUMMU INHUSAMWN?

7. MocTponte B MNPSAMOYrO/IbHOM CUCTEME KOOpAMHAT rpaduvkn ypaBHEHUN
: x+y=3nx -2y =-3. 3anUuunTe KOopanHaTbl TOYKN NepeceyeHnsa 3Tnux
[poBepbTe cebs NpPsMbIX.

E E 8. Mactep pa6otan 3 agH4A, ydeHuk 2 gHa. Bmecte oHun nsrotosmnm 400 peta-
nen. CKONbKO getanen n3rotoBua KaXabln? 3anuumnTte Kakon-Hubyab BO3-
[w] 3ty MO>HbIVi OTBET.
: a) na pelweHMa MNOCTaB/IEHHOM 3agaudun 3anuwimte ypaBHEHWe C OByMS
nepeMeHHbIMN.

: b) Viccnegynte n Hangute, Kakas mnapa 4YUcen SABNSETCH KOPHEM 3TOro
YKASAHME: ypaBHEHUS:
[1pMHSTH 1) (100; 50); 2) (30; 155); 3) (270; 130); 4) (90; 65).
y=4n. :

9*. Pewnte ypaBHeHne 8x + 14y = 32, 3Has, YTO KOPEHb COCTOUT M3 LIEMbIX YUCEN.

o
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[1Ba n11 HECKO/IbKO YPABHEHMA, B3ATbIX BMECTE,
00pasyIoT TaK Ha3blBABMYID CUCTEMY YPABHEHMUIA.
B 3T0M pasiene Mbl NPe/CTaBUM BaM HECKO/IbKO
Cnoco60B PELIBHNA CHCTEM YPABHEHMIA.
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B 310M pasgene Bbl 03HAKOMUTECH CO COCODaMK
PELIEHNS CUCTEM JIMHEIHBIX YPABHEHWI C ABYMS
nepeMeHHbIMIA. [1p1 peLieHnn CUCTEM YPaBHEHMIA
BaM HY)XHO by/eT BblbpaTh bonee LienecoobpasHblit
Cnocob: B3auMHOro pacnonoXeHus rpadukos nps-
MbIX JIMHUIA, BbIPAXEHWE OHOA NEPEMEHHON Yepes
PYTYI0 WK CNOXEHME COOTBETCTBYHOWMX CTOPOH
ypaBHeHwiA. Bbl HayunTeCch pelatb CUTYaLMOHHbIE
3a/1a4 COCTAB/IEHWEM CUCTEM YPABHEHMWIA.

CUCTEMA IMHEUHbIX
YPABHEHUM
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CucteMa nuHeHHbIX ypaBHEHUN C
ABYMS nepeMeHHbIMU

©
=
w
= )
™
<
o

CuctemMor NUHeNHbIX ypaBHeHVIVI C OByMA nepeMeHHbIMMN Ha3bl-

BHUMAHMUE: B
BaeTCs COBMECTHas 3anncb ABYX UIN HECKONbKUX YPaBHEHWUN.
Kopotko byaem Hasbl-
BaTb CUCTEMOM JINHEH-
HbIX YPABHEHWH. Hanpumep: x + 3y = -4 v x + y = 0 coBMecTHas 3anuncb ABYX yPaBHEHW

- {x +3y=-4
BLIFAANT Tak:

x+y=0

O6Lwmii BUO CUCTEMbI JIMHENHbIX YpaBHEHUN C ABYMS NepeMeH-
a,x+by=c,
HbIMM:
a,x+by=c,
3pecb uucna a,, b, a,, b, KO3bOUUMEHTbI, ¢, U ¢, CBOOOAHbIE
KO3bPULUMEHTDI, X N Yy — MEPEMEHHbIE.
Mapa uncen (x; y), obpaLLaloLLmMX KaXKA0E YPaBHEHNE CUCTEMBI B BEP-

HO€ pPaBEeHCTBO, HAa3blBA€TCHA KOPHEM CUCTEMbI ypaBHeHVIVI.

Pewntb cnctemy ypaBHEHUIA — 3TO 3HAUUT UKW HATU BCE KOPHU CU-
CTeMbI, UK e NoKasaTb, YTO KOPHEN HeT.
I3BECTHO, UTO Ha M/TIOCKOCTU ABE MPSIMble IMHUM UKW NapasniesibHbl,

NN NepeceKkaroTCd, Uan Xe coBnagatoT. Tak Kak rpadukm ypaBHEHWUN,
a,x+by=c,
BXOOSALUMX B CUCTEMY SABNAOTCS NPAMbIMU IMHUSAMU, TO
a,x+by=c,
MX B3aMMHOE PacCrosIOXeHWEe ToXe MoXeT OblTb Tpex BUAOB: naparn-
NenbHOCTb, NepeceyeHne, coBnageHme.
B3anMHoe pacnonoxeHue rpadmkoB ypaBHEHUN CUCTEMbI NHEN-
HbIX YpPaBHEHUM C ABYMA NEPEMEHHbLIMW CBA3AHO C OTHOLLUEHUAMMU KO-

3OPUUMEHTOB 3TON CUCTEMBI:

. . Yy
OtHoweHws cooTseTcTayloumx Koad- | F1 b Y GHCTeMbl ypaBHEHil | Tagukin ypasHeHu
b €CTb TO/IbKO O/WH CUCTEMbI NEPEceKa-
(ULMEHTOB PA3/IAYHbI a, 0, .
KOPEHb. H0TCA B OZHOM TOYKe. x
(OTHoWEHws COOTBETCTBYHLLIMX KOD- [padon ypaBHEHI y
(LYEHTOB paBHbI, Ho oTamyarorest o | $1 b ¢ Y cuCTEMbI ypaBHEHHiA pGl/ICTeMprI'Iapaﬂ-
OTHOWEHWA CBOBOAHLIX Koadduum- | &z by €, HET KOPHS. x
eHTOB JIEJIbHbI.
UTHOLLEHNS COOTBETCTBYIOLIMX KO3 | @ b, ¢, | Y CUCTEMbI YPaBHEHM [adon YpaBHEHI y
ULIMEHTOB ¥ CBODOAHBIX Koabduum- |~ = b =~ ecTb beckoHeyHoe
a, G .| CUCTEMbI COBMAZAIT.
EHTOB PaBHbl MHOXECTBO KOPHEM. x

168



MPUMEP: BbiaicHMUTE YMCNIO KOPHEN CUCTEMBI YpaBHEHWIA:
@ 3x+2y =6 @ 2x+5y =1 @ 4xr -6y =9
Sx—y=2 4xr+10y =5 2x -3y =4,5

PELUEHME: @Haﬁ,ﬂem OTHOLUEHUSI COOTBETCTBYIOLLUMX KOIPODOULMEHTOB CUC-

_ [3x+2y=6
TEMbl YpaBHEHN.
Sx—y=2
b 2 b
G § =0,6, L+ =—=-2.Kak Buaum, 4 # —L | 3HQUUT cMcTeMa
a, 5 b, - a, b,

NMEeeT eOMHCTBEHHbIN KOpPEeHb, TO eCTb rpaduvKu ypaBHEHWI
CUCTEMbI MePEeCceKaTCsl B OAHON TOUKE.

@Ham,qelvl OTHOLLEHNE COOTBETCTBYIOLLMX KOIPDULMEHTOB CUCTEMbI ypaB-

. |2x+5y =1
HEeHUN.
4 +10y =5
a, 2 b 5 c 1 a, b c
2L-2-05 L="=05 L=-=02 H_ A h
a, 4 'b, 10 ‘e, 5 . Kak Bugum, b, C2.3HaLW|T,

CUCTEMA HE NMEET KOPHEN, rpaduKkn ee ypaBHEHWI NapannesbHbl.

@ Hangem oTHOWeHne COOTBETCTBYIOLNX KOIDPUUMEHTOB CUCTEMbI YpaB-

. |4x—-6y=9
HEeHWN.
2x -3y =4,5
a, 4 =
A:_zz,ﬁ:_szz,ﬁ:izz. TaKKaK&:ﬁ:ﬁ,TOCMCTema nmeer
a, 2 b, -3 c, 45 a, b, ¢
6ECKOHEeYHOE YMCO KOPHEN, a rpaduKn ypaBHEHUN CUCTEMbI COBMNAagatoT.

1. JaHHble NMHENHbIE YpaBHEHNA C ABYMSA NEPEMEHHbIMM 3anuwinTe B BUAE
CUCTEMBI M BbINULLNTE COOTBETCTBYIOLWMNE KOIPOULMEHTbI N CBOBOAHbIE
KOO DULMEHTDI:
a)x—4y=1n 2x+y=0; b)a+T7b=-1 1 b-3a=2;
C)z+t=9 n 2t+2z=-3; dm-n=10 n n-2m=0.

2. Boinnwunte kosadpodnumeHTtsbl 1 cBO60AHbIE KOIODULMEHTBI CUCTEMbI YpaB-
HEHUI:

) 2x +5y = -1 {0,5x+3,1y=4 3y =3x—-2
a ; _ ; C .
Mty =2 x+12y=1 6x=y+5
3x—4y =-9
3. O6pawaet v napa (1; 3) kKaXxkgoe ypaBHEHWe CUCTEMBI B Bep-
. Sx +2y =17
Hoe paBeHcTBO? OTBET O6OCHYMTE.
4. flsnaetcda nu napa umcen a)x=3;y=1; b)yx=2,y=2

x+y=4 ,
KOpPpHEM CUCTEMbI ? O6bACHUTE, Kak Bbl 3TO nposepunn.

20—y =2

SAMEYAHME:

Bonpoc o u1cne KopHe
CUCTEMbI YPaBHEHMA
MOXHO PEwWNTb, npu-
BEA KaX/06 YpaBHe-
HWE CHCTEMbI K BULY
y=kx+bu
MCCea0BaB K0addu-
LeHTbl K 1 b.
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[poBepbTe cebs

E3E

5. B ka>xgoM ypaBHEHUN CUCTEMbI Bblpasnte y yepes x. [1o NonyyYeHHbIM pa-
BEHCTBaM BbISICHNTE B3aUMHOE pacrnonioxeHne rpadunkos:

x+2y=0 b 1,5x +4,2y =-1 8x=2y+4
a ; ; c
3xr-y=>5 10x -7y =4,7 4xr -y =10
3x -2y =9 Sx—-1=4 r-y=2
d) y : e) ; f) Y
20 -5y =17 2x+6y =11 r+y=12
—y= . Y._
x+3y:7 O,Gx y—3 E+§—8
9) s hy<1 3 ; m)
Sx—-y=9 —r+-y=2 3x oy
3 4 T:1+Z

6. CocTaBbTe CUCTEMY JIMHENHbIX YPABHEHU C OBYMSA NEPEMEHHbIMU, AN KO-
TOpOW Napa uncen: a)xr =5,y = -1; b) m = 0,n = 10 9aBngeTCca KOpHEM.

7. CocTaBbTe Takylo CUCTEMY JIMHEWMHbIX YPaBHEHWI C ABYMA NMEpPEMEHHbIMMU,
4YTOObI rPpadmKM ypaBHeHUNn Oblnn Obl:

a) NnapannenbHbl; b) nepecekanuce; c) coBnaganw.

8. [pKn KaKoOM 3HaAUYEHUM a CUCTEMA HE MMEET KOPHEeN?

) ar—-y =2 b 6x—ay="1 Sx+ay=-5
a ; ;
3x—2y=-5 Tx—-8y=9 4r—-12y =15
x
—+y=0,8
9 +3y =0 4x+éy:4 7 Y
DY gy =2 e) 5 ; f) “
v= 2x—ay =-20 296—71/:1,2

9. MNpun KakoM 3Ha4YeHUM b cucteMa nMeeT 6ECKOHEYHOE YMNC/I0 KOPHEN?

{10x—by=4. {12x+by=15‘ {9y+bx=—2

3’ ’

Sx +3y =2 4xr+8y =5 0,5x + 7,2y =-1,6
2 1
) —x+=-y=3
9x+by=2,7 0,4x+—y=—8 5 7
5x—3y=15" e 0 0 y
TId TS by =— bx+-==0,75
x-by=-20 28

10. Ipn KAKOM 3HAYEHUN M CUCTEMA UMEET eANHCTBEHHbIN KOPEeHb?

mx +8y =12 b Sx+my =—6 ) 24y +8x =-3
; ; c

18x -3y =-1 9x —-18y =20 3x—-2my =6

mx+3Yy =5 115x+%y=12
y= : e) [mx+(m-1y=3; 1)

20—y =2 3 4

2x -3y =4 mx—gy—lg



[paduyeckmnin cnocob peweHusi CUCTEMbI
NUHEUHbIX YPaBHEHUH C ABYMS NepeMeHHbIMU

PA3OEN 8

CyLuecTByeT HECKO/MbKO CMOCO60B peLLeHNs CUCTEMbl JIMHEVHbIX ypaBHe-
HU. OQUH 13 HUX — rpaduyeckui cnocob.

YT106bl PELUMTL CUCTEMY SIMHENHBIX YPAaBHEHUI C ABYMS NMEpeMEHHbIMM
{alx +by=c¢

rpapuyecknm cnocoboM, Hago NOCTPOUTb rpaduK Kaxaoro
a,x+by=c,
ypaBHEHWUS cucTembl. B ganbHelemM BO3MOXHbI TPU CyYas:

¢ Ecnin rpadukmn nepecekatoTcd, TO KOoOpAaMHaTbl TOUKU NepeceyeHmns
ABMAKTCA KOPHEM CUCTEMDbI;

¢ Ecnn rpadmkn napannienbHbl, TO CUCTEMA HE UMEET KOPHE;

¢ Ecnn rpadumkn coBnagatot, TO cUCTEMa UMeeT BECKOHEYHOEe 4YUCI0
KOpHe.

MPUMEP: Pewute cuctemy ypaBHeHMi
KM Crioco6om.

2x—y=4
rpaduyec-

=5

PEWEHUE: Bbipasum y yepes x B KaXXAOM YpaBHEHUMN CUCTEMbI:

y=2x—4 yA
Yy=5-x /
Z
NocTpouM rpadmk KaXkaom U3 NosyYeHHbIX TMHENHbIX "\{C
dyHKUMN: A
1)y=2r-4 2)y=5-x 1 » .
I x

x Yy x Yy 5

0 | -4 0 5

2 0 5 0

Kak BMOHO 13 pucyHka 1, rpadukm dyHKUMiA y = 22 — 4 1 PUCYHOK 1
Yy = b — x nepecekatotca B Touke A(3; 2). 3HaUNT, KOPEHb CUC-
Tembl — (3; 2)
OTBer: (3; 2).

Tak Kak TOYHO ornpeaennTb KoOopAMHaTbl TOYKM NepeceyeHus mHorga
OblBaeT AOBO/IbHO TPYAHO, PELUEHNE CUCTEMbl YPaBHEHWUIN rpadmyeckum
cnocoboM He Bcerga uenecoobpasHo.
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YNIPAXHEHUA

1. B nMHEnHbIX YpPaBHEHUAX C OBYMA NepeMeHHbIMU BblpasnuTe y Yepes x:

a) Sx -y =12; b) -3x + 4y = -T;
c)x+0,5y=09; d) 1,3y —x=1,(7).
2. Hangute KopeHb CUCTEMBbI YypaBHEHWUI, NpeacTaBneHbiX rpadprukaMmm Ha pu-
CyHKe 2.
YA Yy A YA
. /
\ /
/
0l 1\ [x /1IN 1 x B 1 x
\
PUCYHOK 2a PUCYHOK 2b PUCYHOK 2¢

. Kak MoxHO npoBeputb, 4to napbl yncen (0; — 3), (=2; 0), (-6; 2) aBnawoTCA
KOPHEM CUCTEMBI:

a) x:y—S b) llx:y+3
4y +3x=0 2y—5x=-6

4. [laHbl ypaBHeHNA y =2xr -3 nx +y = 3.

a) Mopb6epute napy uncen, yooBNETBOPSIOWMNX KaXAOMYy YPaBHEHMIO CUC-
Tembl. MoAcTaBUB YMcC/ia BMECTO X U y, MPOBepbLTE Ball OTBET.

b) MocTponte rpadunkm 3TMX ypaBHEHUN U BbIMULLNTE KOOPAWHATbLI TOYKKN ne-
peceyveHusa rpadunkos.

CoBnanu nn nogobpaHHble BaMy Ymncnia C KoopamHaTaMm TOUKN nepecequMﬂ?

5. Pewunte cucrtemy ypaBHeHunn rpadpmyeckmm cnocooom:
-9 =-3x =4x
o Jy=22 b) {y 9 {y
y-xr=3 y-x=-4 3x—-y=-1
6.

HanguTte Toukn nepeceyeHuna rpadmkoB ypaBHEHUN CUCTEMBI € ocsamu OX u

QY, coegnHnTe 3TN TOYKMU npAaMbIMAN TNMHNAMU U Hangute KOOpANHATbl TOUeK
nepeceyvyeHMA NOCTPOEHHbIX MPAMbIX:

= 2x+y=1 xr+3y=6
a) x+y=95 b){ y c){ y
r-y=1 20—y =3 2x+y="



7. CocTaBbTe Takoe IMHEWHOE YypaBHEHWE C ABYMS NEepeMeHHbIMU, 4TOObI
OAVH U3 €ero KOpHen ABNANCHA Mapol KOOPAMHAT TOYKM MepeceydeHuns
rpadumka ypaBHeHUs 5x + y = 2 ¢ ocbto OX.

8. CocTaBbTe Takoe /IMHENHOE ypaBHeHMe C ABYMA NMepeMeHHbIMU, YTOObI
OAVH V3 €ro KOpHen ABNAICS Napoi KOOPAMHAT TOYKM nepeceyeHus
rpaduka ypaBHeHusa 4x —y = 5 ¢ ocbto OY.

9. CocTaBbTe Takoe /IMHeNHOe ypaBHeHue C ABYMA NnepeMeHHbIMU, YToObI
OHO B CUCTEME C ypaBHeHneM —x — 2y = 6
a) UMeNo eQNHCTBEHHbI KOPEHD;
b) nmMeno 6ecKOHEYHOE YMCIO KOPHEN; C) HE UMESIO KOPHEWN.

10. CocTaBbTe Takue fMHeliHble YpaBHEHUS C ABYMS NepeMeHHbIMU, YToObI
nx rpaduku:
a) 6bI/IM NapanienbHbIMU; b) nepecekanunce; c) coBnaganw.

11. CHavana 6e3 NOCTPOEHU onpefenmTe YMC/I0 KOPHEN CUCTEMBbI ypaBs-
HEHWIN. 3aTeM NPOBEPLTE OTBET, MOCTPOUB rpadmKu.

x+y=1, x-y=0 3r-y=6
a) b) c)
2x+y=-9 6x -3y =15 2x+10y =-14
2x=11-2 -xr+2y =328 -3x=2
d) °* y e y f) 1Y
dx +4y =22 -0,5x =y x-3y=0

12. 3anuwunTe cUcTemy IMHENHbIX ypaBHEHUS C ABYMS NepeMeHHbIMU, rpa-
bUKM KOTOPbIX N306paXKEHbl Ha PUCYHKE.

yA yA A

=
=
=

o1 > ol 1 > 0 1 v
PUCYHOK 3a PUCYHOK 3b PUCYHOK 3¢

vA yA yA

/
I~~~
T~
~L_ /
1 - 1 - 1 -
o[ 1 T 01 T 0] 1 x
/

PUCYHOK 3d PUCYHOK 3e PUCYHOK 31
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Pewenue cucteMbl IMHENHBIX YPABHEHWH C
ABYMS NepeMeHHbIMKA CNOC0O0M NOACTAHOBKM

(00)
=
L
= |
™
<
o

Kak BaM M3BECTHO, B /IMHENHOM YpaBHEHWW C OBYMS MepemMeH-
= . HbIMM MOXHO OfHYy MepeMeHHylo BbipasuTb Yepes apyryto. Monyyer-

LTI Hble YpaBHeHMA 6yayT paBHOCWU/IbHbI.
yYPaBHEHNSA
Hanpumep: B ypasHeHumn 3x + 2y = 5, €C/iM BbIpasuTb y Yepes x, NoyHnum
3x+2y=51 - y=-1,5x+ 2,5, €C/N Xe BbIPa3nTb X Yepes y, TO x = _zy+1%.
: 3 3
y=-15x+2,5, :
9 12 MpuY peLlieHnn CUCTEMbI JIMHENHBbIX YpaBHEHU C ABYMSl NepeMeH-
r=-3Y+ly . HbIMM YaCTO MPUMEHSIOT CNOCO6 NOACTAHOBKM:
PaBHOGU/IbHbI. '
MPUMEP 1:
- x+2y=3
PewwuTte cucrtemy ypaBHeHnin cnoco60M NOACTaHOBKM { :
2x+y=9
| WAT: B ogHOM 13 ypaBHeHWii cuc- 5 AT {x +2y=3 B NEPBOM ypaBHEHIM
TeMbl OiHa NepeMeHHas Bbipaxa- -
aBHeEHUI - 3anuwem
eTCqa Yepes apyryto. o 2x+y=9
x=3-2y.
Il WAT: BbipaxkeHHOE 3HauYeHune x+2y=3 x=3-2y
nepeMeHHO NoACTaBNseTca BO 2r+y=9 2(3-2y)+y =9
BTOPOE ypaBHEHWE CUCTEMDI.
I WAT: Pewaetca nonyyeHHoe nu- x+2y=3 xr=3-2y x=3-2y
HerHOe ypaBHeHue C 0QHOW nepe- 2x+y=9 2(3—2y)+y =9 y=-1
MEHHOW.
IV WAT: HainoeHHoe npwm Il ware
g {x+2y=3 {x=3—2y {x=3—2y
3HaYeHne nepemMeHHo NoacTas-
NSAETCH B OHO U3 ypaBHEHWIA CUC- 2x+y =9 2(3-2y)+y=9 y=-1
TeMbl 1 OMpeaenseTca 3HauyeHme
BTOPOI NepeMeHHoii. MonyyeHHas - x=3-2-(-1) - =95 & (6.-1)
napa Yncen SBMSETCA KOPHEM (X; ) y=-1 =-1 ’

3aaHHOM CUCTEMbI YPaBHEHWUN.

V WAT: NMoacraBneHnem HanaeH-
HOW Mapbl YnCen B ypaBHEHWA
CUCTEMbI MPOBEPSAETCH BEPHOCTb
HageHHOro KOPH4.

x+2y=3 5+2-(-1)=3 3=3
= =
2x+y=9 2.5+(-1)=9 9=9

Tak Kak paBeHCTBa OKas3anncb BepHbIMK, 3HAUYUT Napa
(-5; 1) ecTb KOpPEHb CUCTEMDI.
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3m+4n =3

cnoco6oM NOACTAaHOBKM.
9m —3n =19 s

MPUMEP 2: Pewntb cuctemy {

PEWEHUE: B nepBOoM ypaBHEHUN CUCTEMbI BbIpasuvM n Yyepes m W noacta-
BUM BO BTOPOE ypaBHEHNe BMeCTO n:

3m +4n =3 4n=3-3m R i1
om-3n=19 " |2m—-3n=19 e
m-—on = m-on = 2m-3n=19
=22 3-3m 3-3m
4 n= n=
o9m—3 4"’:19 8m—-9+9m =76 |1Tm =85
n:3_3'5 {n=—3
= 4 =
m=>5
m=>5

OTBerT: (5, -3).

YNPAXHEHUA

1. B npmBeOEHHbIX NNHENHbIX YpPaBHEHUAX C OBYMA NepeMeHHbIMU Bblpa-
3uTe:

1) nepeMeHHyto x Yepes y, 2) NeEPEMEHHYIO Yy Yepes .
a)dx -y =12; b)x + Ty =-9;
c) 8x — 15y = 10; d) by — 3x = 3.

O6bacHUTe, KaKyld MepeMeHHy yoobHee 3aMEHUTb Yepes3 Opyrylo B
KaXxgoM ypaBHeHun. O60CHynTe CBOWN OTBET.

2. Ha pucyHke 4 BecCbl HaxogAaTcs B paBHoBecuu. Kaxpaa kpacHas rmps
MMeeT MaccCy a I, CUHAa — b r, entas — 1 r. 3anuwunTte No pUCYHKY CUC-
TEMY JIMHENHbIX YPaBHEHWI C ABYMSA NEPEMEHHbIMU.

2 _MAGsS [T T
" /\ s a” ‘/\ s
A \ A \

» AR nlin ] ]

—

———

= =

PUCYHOK 4

i 3anomuure: Kakyro
{ mepeMeHHy0 BbIpa- |
| 3UTB uepes Apyryio,
3aBUCHUT OT BaLIero
BbIOOpA.

‘ — a [Pamm

=
— b [pamM

-

— 1 pamu
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3. PewmnTe cuctemy ypaBHeEHMN CNOCOOOM NOACTAHOBKM:

x=2+y 3xr+2y=4 y=11-2x
a) b) c
x+y=9 r=y-9 Sx—4y =38
) a+5b="17 o) m—3n=17 ¢ p+12g=11
3a—-2b=4 m—2n=-17 5p-3q=3
y-2xr=4 2k=t+0,5 25—-x=-4y
g h) m
Tx—-y=1 3k -5t =12 3x -2y =30

4. CHavyana ynpoctnte CUCTeMYy, 3aTeM pelinTe cnoco6bom noaACTaHOBKMW.
) 3(x—-95-1=6-2x ) 6(m+n)-n=-1
x-y)-Ty=-4 Mn+4)—(n+2)=0

) —2(a-b)+16=3(0b+") ) 5y +8(x —3y)=Tx—-12
6a—(a-5)=-8-(b+1) 9x +3(x—9y) =11y +46
- ______________________ 5. Ynpoctute 1 Hangnte KoOpeHb CUCTEMbI YPaBHEHUI:
BcnomHuTe: _ ST~y =2 2a+b =2 M:l,z}
Bcromuure a 3 b) 4 c 0
CBOMCTBaA x+10y:_1l M:Z 3m+n_1:0
nmpomopuui. 2 2 4 2 4

6. YNpoCcTnte ypaBHEHUSA CUCTEMbl M306aBeHMEM OT Apoben n pewmnte
CNoCco60M NOACTaHOBKM:

YKA3AHME: T Y_ 4 2 _9p_6 n_m_g
I13basbrech 0T Apo- a) 32 b) 6 c) ‘09
Beii yMHOXeHHEM T Y_ o 3a+0 =37 m . m_
06X CTOpOH Ypas- 3 2 2 15 12
HEeHa Ha obLwit
3HAMEHaTesb. 5—x—2—y =3 %_% =5 6—c+i =2,3
d) 4 3 e) 5 f) 5 15
x Ty 3t c 2d
“i 93 k-°"=65 —-==1,2
6 9 2 ’ 10 3

7. YNpocTuTe CUcTtemy 1 pelmrte CnocoboM NoACTaHOBKMU:

zty _y-z Ty zoy mn m-n_,

A’ i b) i ’ ) 29 33+2
z-y_y-z Tty x-y m-n_3mi2n_ o
2 5 3 4 6 3

[poBepbTe cebs -
8. Touka, aBNAOWAaACa KOPHEM YypaBHEHUS, NeXUT Ha ocu abcuncc. Han-

ANTE M N KOPEHb CUCTEMbI YPaBHEHMUA.
2-m)x+4my =6 b) mx—-(m+1)y—-9=0
3mx+@dm -1y =-2 (m-1Dy+(m+2)x=15
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Cnoco6 CnoXeHus — 3TO OAMH M3 CNOCOOOB peLLEeHUs
CUCTEMbI IMHENHbBIX YPaBHEHUI C ABYMSA NepeMeHHbIMU, OC-
HOBHAA Le/lb KOTOPOro Nnony4Yntb 1 pelwntb OAHO ypaBHEHUE
C OQHOW NepeMeHHON .

YT0Obl NPUMEHUTL CNOCOO COXKEHUSA, HAO0, YTOObI KO3d-
dUUMEHTbI NP OAMHAKOBOW MEPEMEHHON ABAANNCL NPOTU-
BOMOMOXHbIMW YNCTaMMU.

3x+4y =6

Do fiy=ts peLunTb CUCTEMY CMTOCOOOM CIOXKEHWUS.
PEWEHUE: B cucteme kKoaddMLUMEHTbI MPU NEPEMEHHON Y B
ypaBHEHUAX paBHbl 4 1 —4. [py MNOYNEHHOM CMOXEHUMU
ypaBHEHW (NeBble CTOPOHbI OTAENbHO, NPaBble — OTAE/bHO)
CyMMa MpOTMBOMOIOXHbIX C/laraeMblx obpallaeTcs B HOJb,
W Nony4vaeTcs IMHENHOE ypaBHEHWE C OQHOW NEPEMEHHOM:
S5x=11.

Hangs kopeHb ypaBHeHUda x = 2,2 1 NOACTaBMB 3TO 3Ha-
yeHne B N0O0Ee ypaBHEHME NCXOLHOW CUCTEMbI, Mbl onpe-
0eNUM 3Ha4YeHMe BTOPOM NEPEMEHHOMN:

x = 2,2 NOACTaBUM B YypaBHeHMe 3x + 4y = 6;

32,2 +4y =6 nonydum y = -0,15.

KopeHb cuctemsl ypaBHeHun (2,2; —0,15).

MPUMEP 1:{

[poBepum BbIyMCNEHMS:

3.2,2+4-(-0,15)=6 66-06=6 _ [6=6
2.2,2-4-(-0,15)=5 44+0,6=5 5=5

Orser: (2,2; -0,15)

Ecnn B nuHerHon cucteme KoapPUUMEHTbI MpU OfuHa-
KOBbIX MEPEMEHHbIX He ABAAITCA MPOTUBOMOOXHbLIMA
4YMCIaMu, CIOXKEHNE HE NPUBEAET K UCK/TIOHEHUIO NEPEMEH-
HbIX. B 3TOM cnyyae Hago o6e CTOPOHbI OAHOIO UM 06ounx
YPaBHEHUN YMHOXWUTb Ha TakuMe 4ucna, 4tobbl Koadbdumum-
€HTbl NP OAHOW NEPEMEHHOW CTann MPOTMBOMONTOXKHBLIMM.

MPUMEP 2: Peluntb cuctemy ypaBHEHWA CrMoco6oM  Croxe-

3x+5y="1
HUA: .
2x-Ty =15

Pewenne cuctemMbl TIMHENHbIX YPaBHEHUH C
ABYMS NEPEMEHHbIMU cnocoooM cioxeHus

3anomunrTe: [T NOYIEHHOM CAOXE- |
WM YDABHEHVE NEBBIE CTODOHbI CKNAbI-
BAIOTCA OT/AE/IbHO, NDaBbIE - OTAG/bHO. B
[1aNbHe/iLIeM N0CAE NPYBEACHNS NoA0D- |
HbIX CaraeMblX MOMYYAETCA OAHO Ypas-
HEHIE.

a,x+by=c
+
a,x+by=c,

(@, +a,)x+(b +b,)y=c, +c,

3x+4y =6
2x -4y =5
5xr+0=11
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Kak MoXHo pewunTb npu-
Mep 2, PUBEAA K BUAY C
MPOTMBONOIOXHbIMY
KoadduLMeHTam1 npn

PEWEHWUE: Kak BMAUM, HN NPU KaKOW NepeMeHHON KO3hPULMEHTbI He
ABNSIOTCS MPOTUBOMNOMOXHbLIMU YnciaMn. KoapduuneHTsl Npu x paBHbl
3 n -2, kKoadbdurumeHTbl Npn y paBHbl 5 n —7. O6paTM KO3POULNEHTDI
npu X B MPOTUBOMO/IOXHbIE YMCNa.

Tak kak HOK (3; 2) = 6, To o6patum koadduumeHTbl npu x B 6
n —6. MNMepBoe ypaBHEHME MOYSIEHHO YMHOXWM Ha 2, BTOpOe Ha —3 U
MOYSIEHHO C/TOXUM MOJTyYEHHbIE YPABHEHUS:

3x+5y:7 -2 - {6x+10y=14
2x-Ty=15 | -(-3) —6x +21y =45

31 = — = — = —
y=-31 - y=-1 - y=-1

2x-Ty=15 2x-T7-(-1)=15 x=4
lposepka:

{3.4+5.(—1)=7 {7:7
=

2-4-7-(-1)=15 15=15 OrBer: (4; —1)

YNPAXHEHUA

1. BoinonHute cnepyowmne oencrams:
a) Kaxayto CTOPOHY ypaBHEHUA 3x — 4y = 8 yMHOXbTE Ha 3;
b) Kaxxayto cTopoHy ypaBHeHUs 8x + 0,4y = —6, yMHOXbTE Ha 2;
C) KaXayto CTOPOHyY ypaBHeHus —1,1x — 1,9y = 3,4 ymMHOXbTE Ha —10;
d) kaXxayto CTOPOHY ypaBHeHUs 5y + 17—590 = -7, YMHOXbTe Ha 15.

O6bACHUTE, noyemy nostydeHHble ypaBHEHUA PAaBHOCU/IbHbI NCXOAO-
HbIM.

2. Pewunte cucremMbl ypaBHEHUA rpadunyecknm crnocobom, crnocobom
CNOXEHNA M NOACTAHOBKMW. BbiCKaXMte CBOe MHeHUe O pesyrbra-
Tax. Kakori n3 cnoco6oB okasanca 6onee yenecoobpaseH?

x+2y=3 Sx—-y="1
2x+y =9 x+2y==6

3. PewwunTe cuctembl ypaBHEHWIT CNOCOOGOM CNOXEHUS:

a) 2x+y =11 b Sx -2y =6 c 4x+ Ty =40
22—y =9 Tx+2y =6 —4x+9y =24
d) a+3b=17 o) 4m+3n=-15 ¢ 2p-5g=1
2b—a =13 5m-3n=-3 4p—-5q="1T
Sy+x =3 2k-3t=6 4x+3y=—4
g) h) m)
r+4y=2 k-3t=9 6x +by =17
Sy —4x =22 Tc=9d 5a+6b=0
) y—4x K) c " a -+
3x+2y=18 5c+3d =66 3a+5b=4



4. Mpaduk ypaBHEHUA y = kx + b NpOXOANT Yepe3 HUXKECTeAYIoLLME TOUKM:
a) A(b; 5) n B(-2; -2); b) M(8; -1) n B(-4; 17);
c) K(4; 1) n B(3; -5); d) C(-19; 31) n B(1; -9).
Hanuwmnte ypaBHeHMSA 3TUX MPSMBbIX.

5. paduk ypaBHeHna y = kx + b nepecekaeT ocu KoopamHaTt B Toukax (-2; 0) 1
(0; 6). MoxxHO N1 yTBEpXXAaTb, UTO YpaBHEHME 3TOM NPSIMON eCTb iy = 3x — 67

6. Npaduk nuHenHom PpyHKuMM nepecekaeT ocb OX B Touke € abcunccon 6, ocb
QY — B TOuKe C opauHaTon — 2. Hannwurte ypaBHEHME 3TON MPSMON.

7. Hannwmnte ypaBHeEHME Kaxgom NpAMOn Ha OCHOBE rpadukoB, AaHHbIX Ha puc. 5.

yl\ Yy A YA
0 1 T 01 T 1 x
PUCYHOK 5a PUCYHOK 5b PUCYHOK 5c

8. YnpocTuTe cucTeMy ypaBHEHW N peLlmnTe Cnoco6oM ClTIOXEHUS:

— == Z+Z=2 2a + 11
a) {2 ;’ b) ) ,

£+_y= ﬂ-’1—222 3b—a+ =1

43 6 3 3

22 + 3y = -12 11,4 P _9_s5
Iz y_. e) 13 12 f){3 8

Rire 6c +5d =150 Tp+9q = -2

9. YnpocTtuTe ypaBHEHUS, Halias NpousBeaeHne ABYyY1eHOB, U HalaUTEe KOpPeHb
CUCTEMbI CNOCOOOM C/TIOXEHUSA:

a) (x+3)(y+5)=(x+1)(y+38) 9 (m+4)6-n)=(m+2)(9—n)
2x-3)5y+T) =2(5x-6)(y +1) 2m-1)12-5n)=2(5m -1)(2—n)

m{m+mw—m=m+mw—n w{@—m@+m=@—n@—m

(@-4)(b+T) = (a—3)(b+4) (p—4)(2q-1)=2(p-5)(q+1) IRLBEPETE o0

o

10. NreomeTpua: CocraBbTe MO AaHHbIM PUCYHKA 6 CUCTEMY JIMHENHbIX YpaBHe-
HWI C ABYMSA NEePEMEHHbIMMU.

AD
x+32° b+92,5° 907
x b a
PUCYHOK 6a PUCYHOK 6b PUCYHOK 6¢c
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Pewenue 3aa4 cocTaB/ieHWEM CUCTEM
JINHEWUHBIX YPaBHEHWU ¢ ABYMSA NepeMeHHbIMU

YT106bl COCTaBUTb IMHENHYIO CUCTEMY C ABYMSA NMEPEMEeHHbIMU MO
YyCNOBMIO 334a4yn, Hago wuccnegosaTb YCOBME 3a4audn, BbISCHUTD,
Kakne BeMYMHbI 3aaHbl, 8 Kakne — Hen3BeCTHbl. HensBecTHble Hago
0603HaunTb 6YyKBaMn U COCTaBUTb YPaBHEHUS.

3AAYA 1: YeTbipe TeTpagm v BOCEMb pydeK CTOAT 3 MaHaTa, TPU PyUKM

n gBe TetpagM — 1 maHat 35 ranukoB. CKOMbKO CTOUT
: 1 TeTpagb 1 1 pyuyka?
PEWIEHUE: LleHa oaoHoW TeTpaau M OOHOWM PYyYKM — HEeU3BeCTHble. Mx
E . COOTBETCTBEHHO 0603HAUMM X FSIMUKOB U y ranvkos. o ycnosuio 3a-
- [aun, TaK Kak 4 TeTpaan n 8 pydyek ctoaT 3 MaHata = 300 ranvkos, TO
2 TANNK - 4 TeTpaay CTOST 4x, a 8 pyyeK — 8y rAM1KoB.
. R ' [NepBoe ypaBHeHMe cuctemsl: 4x + 8y = 300.
il] ] «3 PYYKU M 2 TeTpaam CTOAT 1 MaHaTt 35 ranukoB = 135 ranukoB».
I . Bropoe ypaBHeHue nmeert Bua: 2x + 3y = 135.
y [ A _
Y TAHK Taknm o6pas3om, Mo yCOBMIO 3a4a4un NOYUNIN CUCTEMY YPaBHEHWIA:
4x +8y =300
2x+3y =135

Onpegenvm x 1 y, peLumnB CUCTEMY KaKUM-HUOYAb COCO60oM:

4x +8y =300 - 4x +8y =300 - N0Y1EHHO
2x+3y =135 |.( 2) —4x -6y =-270 CI0XIM
CamocToATENbHO NPOBEpLTE,
Y/0BNIETBOPSIOT /M NONYYEH-
HbIE YnC/1a YCI0BUAM 3azauu. 2y =30 y=15 x =45
RS =S =S
: 2x +3y =135 2x+3-15=135 y=15

01BeT: pyuka ctout 15 ranvkos, Tetpaab — 45 ranvkos.

YNPAXHEHUA

1. a) Cymma gByx HaTypasbHbIX 4Yncesn 6, pasHoCTb paBHa 4. Hangute
3TW YMcna, COCTaBMB CUCTEMY YPABHEHUMN.

b) PasHoCTb AByx uncen paBHa 21, oTHOWeHMe Kak 5 : 12. Hangute
3TW ymcna.



2. CymMa aByx uucen paBHa 65, pasHocTb paBHa 29. CoctaBbTe CuUC-
TEMY YPaBHEHWUN N HANAUTE 3TN YNCAa.
a) MoXxHO nn 6onbllee U3 3TUX YMcen cumTaTb paBHbIM (65 + 29) : 2,
a MeHbluee (65 - 29) : 2?
b) cymma gByx yucen paBHa 178, pa3HocTb paBHa 93. Hangute atu
ymcaa no cnocoby NyHkKTa a).

3. a) Hangute nponsBegeHne ymcesn, Cymma KOTopbix paBHa 118, a pas-
HOCTb 83,6. Noy4eHHble yncna oKpyrnuTe 4o Lenoro yucna.

b) Hangnte Takmne gBa uncna, y KOTOpbIX pa3HOCTb Oblna Obl paBHa
noNoBMHE UX CyMMbl. B aTOM cnydae onpegenute, BO CKOMIbKO pas
6onblwee uncno 6onblle MeHblero vncna. Kakyro yactb 60/b-
Lero ymcsa cocraBnsaeT MeHbluee 4ncio? O60CHynTe CBON OTBET
HECKObKUMW MpUMepamMu.

c) Cymma aByx uncesn paBHa 68. % YacCTb OHOrO YMcna paBHa %qa-

CTW BTOpOro. Hanaute atu uncna.

4.3a) N3 14 M TKaHN MOXHO CLUUTb 4 MY>)XCKUX U 2 AETCKUX Nanbro, a u3
15 M TOW Xe TKaHu 2 MYXCKUX U 6 geTckux nansto. CKOMNbKO mMe-
TPOB TKa@HW HeobXxoAMMO ANA OOHOr0 MYXCKOro W OgHOro Aert-
CKOro nanero?

14 M TKaHb 15 M TKaHb

L

b) B 5 60nbLumx 1 11 ManeHbknx kopobkax nexut 156 pydek. B 6onb-
wne Kopobku nomelaetcs Ha 12 pyyek 60/bLue, YeM B Majl€Hb-
Kne Kopobku. CKOMbKO pyyeK B KaXkaoh KOpooke?

c) [1Ba roga Ha3ag 6paT Obin cTaplue cecTpbl B 2 pasa, a BOCEMb N1eT
Haszag — B 5 pa3. CKoMbko neT 6paTty 1 cecTpe cenvac?

5. Echn Axmepq BO3bMET y DnbunHa 100 maHatoB, T0 y AXxMeda geHer
O6ynet B ABa pasa 6osblue, 4YeM y dnbunHa. Ecnn Axmen otgact Iib-
unHy 10 maHaToB, TO y DnbumHa AeHer 6yaeT 60nblue B 6 pas, uemy
Axmepa. CKOMbKO OEHET Yy KaXKA0ro Masbymka?

6. Kaxxgbln geHb 8 nowagsm u 15 kopoBam gaétca 162 kr kopma. MN3-
BECTHO, UYTO KOPM, KOTOpbI JaéTca b nowansam, 60/blue Kopma, Ko-
Topbli gaétca 7 kopoBaM, Ha 3 Kr. Onpegenute, CKOMbKO KWO-
rpaMM KOpMa CbefaeT Ka)kaas /Iolafb M KaXkgas KopoBa 3a A€Hb.
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7. B oByx 6akax 140 « Boabl. [Nocne ncnonb3oBaHma 13 nepBoro 6aka
26 ., a n3 BToporo 6aka — 60 . BoAbl, B NepBOM 6ake oCTasioCb BO-
Abl B 2 pasa 6o/blle, 4em BO BTOPOM. CKOMbKO NIMTPOB BOAbl B KaX-
AoM O6ake 6bl/10 NepBOHaYanbHO?

8. CocTaBbTe 3afayM Ha OCHOBe MPUBEAEHHbIX CUCTEM YpaBHEHWUIA U
pewunTe nx pasHbiMM cnocobamu.

x+3y =22 24y =30
a)yx y b

—+==11 2x -y =15

3 2

9. PaBHOBecue: Ha neByto 4ally BeCOB, HaXOASALLMXCA B paBHOBECUN,
NONOXEHO 9 OAMHAKOBbLIX C/IMTKOB 30/10Ta, @ Ha MpaBylo 4ally —
11 oanHakoBbIX CANTKOB cepebpa. Ecan nomeHaTb MectamMmn oauH
CNUTOK 30/10Ta C OAHUM C/MTKOM cepebpa, TO NieBas valla CTaHeT
nerye Ha 13 r. CKOMIbKO rpaMMOB BECUT OAMH C/IUTOK 30/10Ta U OOMH
CNUTOK cepebpa?

10. MNepBbIN pabouuni pabotan 15 gHen, BTopon — 14 gHen, n o6oum 3a

paboTy 3annatunm Bcero 234 maHaTta. MI3BECTHO, YTO CyMMa AeHer,

NOAy4YeHHbIX 3a 4 oHA paboTbl NepBoro padoyero, 60/bLUe CyMMbI

OEHer, MoMy4YeHHbIX 3a 3 gHA paboTbl BTOPOro paboyero, Ha 22 Ma-

2 2 HaTa. OnpegenuTte CyMMy AEHET, NO/Ty4YeHHbIX KaXabiM paboyumm 3a
1 oeHb.

11. B ogHoM 6uagoHe Ha 5 2 Mosioka 6onblle, yem B gpyrom. Ecnm ne-
pennTb 13 nepeoro 6magoHa BO BTOPOK 8 » MO/OKa, Torga BO BTO-
pomM GugoHe monoka Oyaet B ABa pasa 60/blue, YeM B NepBoM 6u-

poHe. CKONbKO NIMTPOB MOJTOKa 6bI/10 B KaXXA0OM OugoHe?
x x+51

12. FTeomeTpus. a) ecnn ANvHy NPSMOYrofibHUKA YBEUYUTb Ha 4 I,
LWMPUHY YMeHbLUNTb Ha 1 oM, TO nnowaib ero He naMmenutcd. Ecan
e ANIMHY 3TO MPAMOYrO/ibHMKA YMEHbLWUTb Ha 2 OM, a LUMPUHY
YBEINYNTb Ha 3aM, TO Naowanb OndaTb HE U3MEHUTCA. HananTte ne-
PVYMETP 3TOr0 NPSMOYroO/ibHUKA.

p
= b
<A
<t
a s ) ;| s
YKasaue < 1 oM r—
A ]
< s |o e— s
2
~ b+3
k b 3 Im




b) AnnHa npamoyronbHuka 6onblue WupuHbl Ha 4 cm. Ecam wnpuHy
yBENNYNTb B 2 pa3a, a ApYryto CTOPOHY OCTaBUTb 6€3 U3MEHEeHUs, TO
nepuMeTp MOsTy4YeHHOro NPAMOYrosibHUKa OyaeTt paBeH 56 cm. Hali-
aunTte niowaab NepBoro NPAMOYro/IbHMKaA.

13. a) 5% opgHoro umcna pasHbl 8% ppyroro. PaszHoctb 10% nepsoro
ymucna n 9% BTOPOro pasBHa 3,5. Hangute cymmy aTnx umncen.
b) PasHoCTb AByXx uucen paBHa 65, pa3HOCTb WX KBagpaToB paBHa
8775. Hangnte cymMmy 3Tnx ymncen.
c) Cymma gByx umcen paBHa 125, pa3HOCTb MX KBagpaToB paBHa
8425. Hangute pa3HOCTb 3TUX Yncen.

14. a) Cymma 3HavaLmx umbp ABy3HaYHOro Yncia pasHa 14-tm. Ecam no-
MEHSATb MecTamMu 3Havalume umdpsbl, TO Pa3HOCTb UCXOAHOMO 1 Mo-
Ny4eHHoro ymcen 6ygeTt paBHa 18. Hangute 10 ABYy3HAYHOE YMC/O.

b) Cymma 3Hauvawmx undp ABY3HAYHOrO 4Yncna pasHa 9. PasHocTb
ynucna OeCATKOB M 4ucna €AMHUL MEHblUe AaHHOro 4mcia B
21 pas. Hangute 310 ABYy3Ha4YHOE YUC/IO.

15. a) I3 gByx cen, pacctosgHne mexay KotopbiMu paBHO 20 KM, Ha-
BCTpeYy Apyr Apyry O4HOBPEMEHHO BbILW/IM ABa newlexofa u vye-
pe3 2 yaca BCTPETUMUCH. [yTb, KOTOPbLIN NPOXoAUT NMepBblii ne-
wexon 3a 4 vaca, Ha 19 km 60/blUe MNYTW, KOTOPbIM APOXOauT
BTOpOM Newuexon 3a 3 4aca. Hangunre CKoOpoCTu newwexonos.

b) PacctoaHne Mexay ABYMsS HaCesleHHbIMWU MyHKTaMuM Benocune-
OWCT Npoe3XaeT 3a 4 yaca, MoTouMKNncT — 3a 0,8 yaca. CKkopocCTb
BesiocMnegmcrta Ha 48 KM/4 MeHblle CKOPOCTM MOTOUMKI/IUCTA.
Yemy paBHa CKOPOCTb KaXKAoro n3 Hmux?

16. MoTopHaa nogka Ha pacCTosgHne Mexay ABYMS MOCTaMu, N/bIBA NO
TeUEeHU IO, TPaTUT 4 Yaca, NbiIBA NPOTMB TeYeHnsa — 5 4acos. [1bIBA
Mo TEYEHUIO MOTOpPHAasa 1odka 3a 3,5 yaca nponnbiBaet 70 kM. Han-
ONTE CKOPOCTb /TIOAKM B CTOAYEN BoAe.




17. B BOCKpeceHbe 13 y4eHUKOB 7 knacca 1 geBoyka u 5 MasibiMKOB He
npuwnn Ha penetuuunio. B pesynbrate 4YMCnO AeBOYEK OKasanocb
BOBOE 60/bLUE YMCa MasbYMKOB. Bo BTOPHUK OTCYTCTBOBaIM Ha pe-
netnumm 1 manbumnk 1 9 gesoyek. B 370T pas uMCNo MasibuMKOB OKa-
3anocb B 1,5 6onbue yncna gesoyek. CKOMbKO YYEHUKOB YUYMTCS B
7-M Knacce?

27
B 18. PewunTe 3agayy C NMOMOLLBbIO CUCTEMBI YPaBHEHWN:
s L a) OgnH 13 OBYX YrnoB C COOTBETCTBEHHO MapasiieflbHbIMU CTOPO-
PUCYHOK 7 HaMW MEHbLUE TPEXKpaTHOW BE/INYMHbI Apyroro yrnia Ha 26°. Han-

anTe 3Tn yrnbl.
b) OanH 13 gByx yrnoB C COOTBETCTBEHHO NEPMNEHANKYTAPHbIMU CTO-
poHamu 60/blUe Apyroro Ha 75°. Hangute atun yribl.

19. a) Mpadumk dyHKUMM y = kx + | npoxoamt vepes Toukn A(3, -2) n
B(-2, 3) Hangute k n L.

b) Npaduk ypaBHeHNA ax + by = ¢ npoxoauTt Yepes Toukm M(0,5, -1)

n B(-2,4; -3). Hangute k = —% nlil= % B W 3anuInTe ypaBHEHNE

y=xx+Ll.

20. [NepBasa 6puraga pabounx Ao/mKHa OTpeMOHTUpoBaTb 160 M, BTOpas
— 180 m goporw. lNepBasa 6puraga 3a AeHb PEMOHTMPYET 25 M, BTO-
paga — 40 m. Yepes3 CKO/bKO OHEN ANNHA HEOTPEMOHTUPOBAHHOM
BTOpOM Gpuragon vactn nytn 6yget B 3 pasa 60/blue O/IMHbI HEOT-
PEMOHTMPOBAHHOW NepBOM 6GpUragonr Yactn nyTmn?

21. Macca makapoH B 0gHON KOpobke B 3 pasa 60/blue, YeM B OPYron.
V13 nepBoi KOPOOKKM NCMOb30Banu 8 Kr, @ BO BTOpYto gobaswam 12 xr,
nocne 4Yero macca MakapoH B KopobKax Okasanacb OOWNHAKOBOW.
CKonbkKO MakapoH (Macca) 6bi/10 B Kaxgon KOpobKe naHavasibHo?

22. a) 232 kr A610K ObIIM pacnpeesnieHbl B 8 Manbix U 6 60MbLUMX KO-
pobkax. Macca 610K B Masnioli kKopobke B 6 pa3 MeHblle Macchl
610K B 60/1bLLON Kopobke. CKOMbKO K A6/10K B Manion U CKOMTbKO
B 60/bLLON KOPOOKE?

[poBepbTe cebs

b) B oByx 3anax kKuHoTeaTpa nomellaetca 534 3putend. B nepsom
3ane MecTa pacnosioXeHbl B 12 ognHaKOBbIX psgax, BO BTOPOM
3ane — B 15 oanHaKoBbIX psaax. Y1cno MecT B Kaxaom page nep-
BOro 3ana Ha 4 6onblle 4ynucna MecT B Ka[aoM psae BTOpOro
3ana. CKONMbKO 3pUTENBCKUX MECT B KaXXA0OM 3ane?
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0bobwarowme 3aaanus

1. Ha ckonbko Hago ymMeHbWwnTb Yncno 100, ytoObl Npyn geneHny noyyYeHHoro
ymcna Ha 9 1M Ha 7 B oCTaTke Nosly4asnocb 2 U HEMOJ/IHOE YaCcTHOE NpY NEPBOM
aeneHnm 6o1n10 6bl Ha 4 60/bLLE HEMOTHOIO YaCTHOro NPy BTOPOM Aef1eHnmn?
a) Yto uenecoobpasHo 0603HaUUTL Kak HEM3BECTHOE, YTOObI peLumnTb 3adady?
b) PewunTte, coctaBmB cMCTEMY YPaBHEHUN. c) MNMpoBepbTe OTBET.

2. CocCTaBbTe CUCTEMY JIMHEWMHbBIX YPABHEHW C ABYMS NepeMeHbIMU Mo AaH-
HbIM pUCyHKa 8.

PUCYHOK 8

2¢—y—-3=0

3. Pewte cucremy rpadpunyecknm cnocobom:
x+2y—4=0

x-2y=3
4. MNpun KaKNx 3HaYEeHUsX a U b cuctema ypaBHEHW

ax+4y=">
a) nMeeT BECKOHEYHOE YUCTO KOPHEWN;

b) MeeT eANHCTBEHHbIN KOPEHD; C) HE MEET KOpHen?

5. Pelwnte cuctemMy ypaBHEHN:

5x—-3+9y 2x+3y—2 x+3-5y _3x-4y+3
3 2 2 3
a c
) x-3y 2x-3y ) 6+3x-y 12x-y
2 3 3 4
2x—y+2x+y:3 x;y+x;y=5
b) 6 9 d)
3 4 4 5

6. B 3gaHnn obLiee Yncno OOAHOKOMHATHBIX, ABYXKOMHATHbBIX U TPEXKOMHAT-
HbIX KBapTMp 160. Y1cno ogHOKOMHATHbBIX KBApTUP B 2 pasa MeHblue 4ncna
ABYXKOMHATHbIX U Ha 24 MeHblle Yncna TPEXKOMHATHbIX. CKOMbKO KBapTUP
Kakaoro BMAa B 34aHUK?

7. 3apava-ckaska: Bep6ntoa 1 KOHb HaBbloUEHbl MeLlKaMy OAMHAKOBOW MaccChl
B pa3HOM Konm4yecTBe. KoHb MoXxanoBasiCs Ha TSXeCTb rpy3a. Ho Bepbntos
Bo3pas3un: «Moyemy Tbl Xanyewbca? Ecnm HaBblOUMTb Ha MeHs OOWMH U3
TBOMX MELLKOB, TO MOW rpy3 OydeT Tshkenee TBoero B 2 pasa. Ecniv a 1ebe
oToaM OfMH M3 CBOMX MELLKOB, TOr4a Hall rpy3 6ygeT ogmHakoBs. Onpege-
INTE, CKO/IbKO MELLKOB HEC/I0 KaXkaoe XXMBOTHOe.

b—
(0]
(@)




KOHIPY3HTHOCTb

TPEYT0JIbHUKOB

KOHIPY3HTHOCTH
TPEYroNbHUKOB.

i
7
i,

7 fi

BmecTe uayunm MPU3HAKK

Ecam nepemecTutb 0HY GUrypy Ha Apyryio, U npu
3T0M Urypbl COBNAZYT, TO TaKie GUTYpbl Ha3biBa-
I0TCS KOHTPY3HTHBIMM 11 PaBHBIMM.

KoHrpyaHTHbIe durypbl 001a4k0T 01HAKOBbIMI
dopmamin 1 pasmepamu. B reomeTpun BMECTO
«PaBHbIe GUrypbl» 4acTo UCMO/b3YETCA BbIPAXE-
HUE <KOHIPY3HTHAs durypas.

B 310M pasaene Bbl 03HAKOMUTECH C KOHIPY3HT-
HbIMW TPEYT0/IbHUKAMKU 1 TPU3HAKAMU KOHTPY3HT-
HOCTU TPEYT0/IbHUKOB. KOHTPY3HTHOCTb TPeyrosib-
HUKOB 0003HAYABTCA 3HAKOM « = »,



PA3OEN 9

KOHI’DVI—IHTHI:IB TPEYTOJIbHUKH

BaM M3BECTHO KOE-UTO O KOHIPYSHTHbIX durypax. Hanpumep,
OTPE3KWN PaBHOW A/IMHDbI, YI/ibl PABHOM MEpPbl, TPEYrO/IbHUKN C
OOVHAKOBbLIMW CTOPOHAaMK, KBagpaTtbl C OAMHAKOBbIMU CTOPO-
HaMW, Kpyru ¢ paBHbIMW paguycamMm 1 Ap. KOHIPY3SHTHbI.

CorHute nuct 6ymaru nononam, HapucymTe Ha OAHOM MNOOBUHE
NINCTa TPEYroNbHUK U BbIPEXbTE €ro HOXHULAMU (PUCYHOK 1).
YTo Bbl MOXeTe cKa3aTb O nony4YeHHbIX TpeyroanMKax?

Ecnu npu HanoXeHun 0gHOro TpeyrosibHWKa Ha ApYyron BCe COo-
OTBETCTBYIOLLUME TOUKM OBYX TPEYro/IbHMKOB COBMaAyT, TO 3TU PUCYHOK 1
TPEeyronbHMKN OyaoyT Ha3blBaTbCA KOHIMPYSHTHbIMU. Tpeyrosib- :

HUKW KOHIPY3HTHbI, €CNIM KOHIPY3HTHbI MX COOTBETCTBYIOLLME

YINbl 1 COOTBETCTBYIOLLME CTOPOHbI.

KOHIpy3aHTHOCTb Gpuryp o603Ha4aeTCss 3HakoMm
“=": AABC = AA,B,C, (pncyHoK 2)
Ecnn BbINOAHAOTCA yC10BUA

AB=AB; AC=AC BC=B.C

=l 119 =l Y

A=A ZB=/B; £LC=z=/LC,

10 TpeyronbHNKn ABC n A B,C, KOHIpYySHTHbI. A A

1 PUCYHOK 2

A
BHUMAHWE: B kOHrpy3HTHBIX TPEYro/bHUKAX HaNpPOTUB KOHIPY3HT-

HbIX CTOPOH pacno/1oratoTCA KOHIrpysHTHbIE YIr/ibl 1 HANPOTUB
KOHIPY3HTHbIX YI/TOB — KOHIPY3HTHbIE CTOPOHDbI.

B KOHIpysHTHbIX TpeyronbHuKax cnegyet cobnogatb nops-
OOK KOHIPYSHTHbIX YI/10B.
Myctb AABC = AMNK (pucyHok 3), Torga,

AB = MN; BC = NK; AB = NK; BC = MK;
AC = MK, AC = MN, M K
ZA = /M; ZA = /N;
/B = /N; /B = /K; - PUCYHOK3
/C= /K. ZC= /M. :




YNPAXHEHUA

1. BnuwmnTte BMECTO 3HaKa «?» TPEYroibHWK, KOHIPY3HTHbIN AaH-
HOMYy (pucyHoK 4, a, b, ¢, d). O60oCHynTe BbiGpaHHbIN BamMu
nopsaaok 6yks.

A F c E F B D A D
- B D A C c " E

B C D E A
AABC = A? ACBA = A? ABAC = A? ABED = A?
PUCYHOK 4a PUCYHOK 4b PUCYHOK 4¢c PUCYHOK 4d
= 2. KoHrpyaHTHbI i1 oTpe3kn AB 1 MN Ha pucyHke 5?7 O6bacHuTe
Ball OTBET.
M 3. KoHrpyaHTHbl 1n yrabl AOB 1 PKD Ha pucyHke 6?7 O6bsacHUTe
M Ball OTBET.

PUCYHOK 5
4. TpeyronbHuk ABC KOHrpysHTeH TpeyronbHuky MON, nsobpa-
XXEHHOMY Ha pucyHke 7. Onpeaenute A/MHY CTOPOH TPEYyrosb-
Huka ABC. Ha30BWTE KOHIFPY3HTHbIE YI/bl 3TUX TPEYIrO/IbHUKOB.

Hbl TpeyronbHuky PKF, n3obpax&HHOMY Ha pucyHke 8.

(0]
/¥B
P 5. B teTpaan B knetky HadepTtute TpeyronbHUK MND, KOHrpy3sHT-
\‘D
PUCYHOK 6
K

6. B TeTpaam B KNeTKy Ha4YepTUTe NPOU3BO/bHbIN YETbIPEXYrO/b-
HUK ABCD 1 KOHIPY3HTHbIN eMy YeTblpéxyronbHnuk MNPK. Ha-

M 10 0 yeptute otpeskn AC n MP n HanuwuTte HasBaHWE MNOMyYEH-
9 HbIX KOHFPY3HTHbIX TPEYro/IbHUKOB.
17
N

PUCYHOK 7 7. Haueptute 6uccektpucy OC yrna AOB. Onpegenute, Kakue
y N3 HDKENPUBEAEHHDbIX YITI0B ABMAOTCA KOHIPYSHTHbBIMM:

a) ZAOC n Z/BOC; b) ZAOC u ZAOB; c) ZAOB 1 ZCOB.

K O6oCHyiiTe CBOI OTBET.
P
8. MOryT v HUKENPUBEAEHHbIE TPEYTONbHUKM GbiTh KOHFPYSHT-
HbIMW?
a) OCTPOYrOMbHbIN U TYMOYrONbHbIA TPEYTONbHNKY;
F

b) NpsSMOYronbHbLIV U TYNOYro/ibHbIA TPEYroNbHUKMY;
PUCYHOK 8 C) paBHOGEeOPEHHBIV N PABHOCTOPOHHUI TPEYTONbHUKMU.
O6ocHyMTe CBOWN OTBET.
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PA3OEN 9

YT106bl NPOBEPUTE KOHIPY3SHTHOCTb TPEYrO/IbHUKOB, HET He-
06X0AMMOCTH, HaKaabiBaa Apyr Ha Apyra, NpoBepATb UX COB-
nageHne WM e BbISCHUTb MOMApHYID KOHFPYSHTHOCTb 6-Tu
OCHOBHbIX 3N1€MEHTOB (3 CTOPOHbl M 3 yrna) TPeyrosbHUKOB.
JloctaToOuyHO MpPOBEPUTL B3aWMHYIO KOHIPY3HTHOCTb HECKO/b-
KMX OCHOBHbIX 3/1EMEHTOB TPEeYro/IbHNKOB. Bce 310 oTpaxeHo B
NPU3HaKax KOHFPY3HTHOCTU TPEYrO/IbHUKOB.

[Mp13HAK KOHIPY3HTHOCTN TPEYro/IbHUKOB MO ABYM CTOPO-
HAM U yrily Mexay HUMM.

Ecnn pgBe CTOPOHbI 1 yron mexay HMMWU OOHOro TpeyrosibHuKa
KOHIPY3HTHbI COOTBETCTBYHOLWLMM OBYM CTOPOHAM U YI/ly Mexay
HUMW OPYroro TpeyrosibHMKa, To 3T TPeyro/ibHUKN KOHIFPY3HTHbI.

B K

112

PUCYHOK 9

[1epBbIit NPU3HAK TaKkke
Ha3biBaloT npuaHakom CYC
(cTOpOHa, Yron, CTOpOHa).

Ecnn AB = PK, BD = KM

/B = /K, 1o AABD = APKM

A D M P
PUCYHOK 10

3AMEYAHUE: MpsaimoyronbHble TPEyro/bHUKK, COOTBETCTBYIOLUME
KaTeTbl KOTOPbIX KOHFPYSHTHbI, CAMU TOXE KOHIPY3HTHbI.

A

=

(pncyHok 10)

AB = MN, BC x NK ecnu, 10

PUCYHOK 11 B Cc K

MPUMEP: Ha ctopoHax yrna MOH otnoxeHbl otpeskn OA n OB.
Touka C, nexawias Ha 6uccektpmuce OD yrna ZAOB coegunHeHa
oTpeskamum Cc Toukamm A u B (pucyHok 12). [MokaxwuTte, 41O
AAOC = ABOC.

PEWEHUE. PaccmoTpum AAOC n ABOC Ha pucyHke 12. Mo ycnosuto
OA=O0OB, ctopoHa OC ofbuwaa pana oboux TPeyroslbHUKOB
ZAOC = /BOC (OC-6uccektpuca). Torga no nepBoMy MpU3HaKY
KOHIpy3sHTHOCTU TpeyronbHukoB AAOC = ABOC.

AABC =z AMNK
(pncyHok 11)

PUCYHOK 12 N




YNPAXHEHUA

1. MOXHO NN cumTaTb TPEYroNbHUKM Ha PUCYHKAX 13 KOHIpPysHT-
HbiMW? MpuBeanTe NpusHak CYC 1 060CHyNTE CBOM OTBET.

M C B

B P C

93°
9 8 9

8
93°

N K A PUCYHOK13.2 & D F  pycynok s, b

2. MpakTnyeckas pab6orta: BcnomHute anroputM NOCTpOEHMUA
TPeyronbHUKa No ABYM CTOPOHAaM W yI/ly Mexay HUMMU.

. 1. AB =4 cm, AC =5 cm, ZA = 60° NoctponTte AABC.
CTOPOHAM U yrny :
Mexay HUMKN? 2. AIBI =4 cwm, AICI =5 cm, ZAI = 60° MNocTtpownTte AAIBICI'
: 3. MNepemelas TpeyronbHk ABC, HanoxuTte ero Ha TpeyrosbHUK

A B,C,. Kakada 13 ctopoH TpeyronbHuka A B C, coBnagaeTt co
ctopoHon BC?

Kak ctpoutcs tpey-
TOILHUK N0 JBYM

4. 4t0 Bbl MOXeTe ckasaTb O TpeyrosibHnkax ABCn A B C?

3. N3BecTHO, uTo AABC 2 AKLM = ADEF. Onpegenvs ganHy cooT-
BETCTBEHHbIX CTOPOH W rpagyCHylO Mepy YI/10B, 3arnofiHuTe

Tabnuuy:
AB =6 cwm;
AABC BC =12 cwm;
/B =105°
ML = 7,5 mwMm;
AKLM KM = 5,4 mwm;
ZM =53°
DE =1,5 mm;
ADEF EF =1,8 ou;
/E =25,6°

4. Mpopomkute o1 Toukn A ctopoHbl AB 1 AC tpeyronbHuka ABC B
NPOTUBOMONOXHYIO UM CTOPOHY Ha AWHbI PaBHble AMHaM 3TUX
oTpe3koB. KoHLbl MOAy4YeHHbIX OTpe3koB o06o3Hayste D un E.
MoxHO nn yTBepxaaTtb, 4TO o6pa3oBaBLUMEeCcs TpeyronbHukn ABC
n AED KOHrpysHTHbI? OTBET O60CHYMTE.



5. OcHOBbIBasACb Ha AaHHble pUCYyHKa 14, MOXHO NN CKasaTb, YTO
AABC 2 AKLM? Ecnm HeT, TO Kak cnegyet M3MeHUTb MOpPSAoK
BepwuH TpeyrosibHnka KLM, 4T0Obl MOXHO OblNO rOBOPUTH O
KOHIPY3HTHOCTWN 3TUX TPEYro/IbHUKOB?

A K

6. AABC — paBHOGeapeHHbin: AB = AC. buccekTpuca, npoBegéHHas 13
Touku A, nepecekaet ctopoHy BC B Touke D. MOXHO nn cumtaTtb Tpe-
yronbHUkM ABD 1 ACD KoHrpysHTHbIMU? OOOCHYITE CBOM OTBET.

7. Ha pucyHke 15 ganHa otpeska EC =19,5 m, CD = 1800 cm,
ED =0,027 gkm, AC =18000 m™m, BC = 1950 cm, yeMy paBHa
wurpmrHa AB o3epa?

8. [laH ky6 ABCDA B,C D, Ha rpaHax ky6a yKaxute KOHIPY3HTHble
TpeyronbHMkn. O60CHYNTE, Ha OCHOBE KakKoro npusHaka 3T Tpe-
YrOMbHUKU ABAAIOTCS KOHFPY3SHTHbIMU (pUc. 16).

9. NpakTnyeckaa pabora: Boipexbre M3 nucra Gymarn KakoOn-Hu-
Oyab TpeyronbHuk ABC 1 noBepHUTe ero BOKpyr Toukm A Ha 90°
No 4acoBOW CTpenke. YTo Bbl MOXETE CKa3aTb O NMOSYHYEHHOM Tpe-
YyronbHuKe 1 o TpeyronbHnke ABC?

10. Haueptute gnametpbl AB 1 CD OKpy>XHOCTU C LeHTPOM B Touke O.
UTO Bbl MOXeTe cKaszatb O TpeyrosibHukax AOC n BOD. KakoBbl
O6ynyTt onuHbl xopg BD n AC B MuniMMmeTpax, ecm cymma ux
OJIVH paBHa 24,6 cm?

PUCYHOK 14

Dl Cl
A, B,

D

7 70
A B
PUCYHOK 16
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Bropoii npu3HaK KOHIPY3HTHOCTH
TPEYroNbHUKOB

o
=
i
=4
™
<
o

Mpu3HaK KOHIPYSHTHOCTU TPEYro/IbHUKOB IO CTOPOHE U
npuaexXawymum K Heil gByM yr/iam:

Ecnu ctopoHa 1 npunexalie K Hen gBa yr/ila OgHOro Tpeyrosib-

BTOpO/i MpU3HAK HasbiBalT ~  HWKA KOHFPY3SHTHbI COOTBETCTBYIOLMM CTOPOHE W MPUASXKALLMM K
YCY (yron, cTopora, yron) ~ Hel OBYM yrnam Opyroro TPeyro/ibHWKa, TO 3TU TPeyroNbHUKM
~ KOHIPY3HTHbI.
B K
Ecom, AB = PK,

112

/A=/Pu/Bz=/K
T0 AABD = APKM
(pycyHOK 17)

PUCYHOK 17 A D M P

MPAKTUYECKASA PABOTA: MocTpoiiTte TpeyronbHUKN Mo
anroputmy B Tabnuue.

MoctpoeHne AABC MoctpoeHne AMNK
Ha npamoii a HauepTute oTpesok AB | Ha npaMoi a HauepTute oTpesok
P — | pnHoi 2 ca. MN AAvHOT 2 ca.
BcnomuuTe: Kak a A B m M N
: o o o o

i CTpOUTCS Tpey-

{ TOJIBHHK I10 IByM . . . - ° Y
! CropoHaM H yry MocTtponte yron B 60° ¢ BepwmHon B | [MoctponTe yron B 60° ¢ BEpLUMHON B

MeX</ly HUMHU? Touke A 1 cTopoHoi AB. Touke M n ctopoHon MN.

MocTtponTe yron B 45° ¢ BepwmHon B | [octponTte yron B 45° C BEPLUMHON B
Touke B B TOM Xe nonynnockocTtu, 4To | Touke N B TOW Xe NOosyrn/ioCKOCTH, YTO
nyron A. nyron M.
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O603HaubTe 6ykBor C TOUKY 0603HauybTe 6ykBoM K TOUky
nepecevyeHns CTopoH yrinos A v B. | nepecevenuna ctopoH yrnos M u N.

C AABCNAMNK K 470 Bbl MOXETE
= CKa3aTb 0 Tpe-
yronbHykax ABC
A ; B M |' N u MNK?
PUCYHOK 18
M
1. Ykaxunte gnsa TpeyronbHuKa Ha pucyHke 19
a) yrnbl, Npunexalume K Kaxgorn CTOPOoHe;
b) yrnbl, npoTnBONEXaLLme KaXxxaom CTOPoHe;
C) CTOPOHbI, MPOTMBOAEXALLNE KAaXO0OMY YITy.
HanpoTne Kakoro yrna nexmt 6o/bluasa CTopoHa (CM. pucyHok 19)?
HanpoTne Kakom CTOPOHbI TIEXNT MEHbLLUWI Yroa?
K N
2.B TpeyronbHukax ABC u DPM, AB=DP, LA=/D, /B=/P.
Hanpgure. PUCYHOK 19
a) AB, ecoiu DP = 3,5 cwm, b) /D, eciu LA =72°,
c) /B, ecan /P =17°49/, d) PM, ecomr CB = 92 M.
3. Jononnute Tabnnuy, ecnm nasectHo AABC 2 ADEF = APMN.
AB =12 cwm,
AABC ZA =53°,
/B = 25°
DE= 4,4 v,
ADEF ZE =90°,
£ZD =47°12/,
MN = 4,4 v,
APMN ZM = 111°22/,
/N = 46°31
Onpepgenuvre TpeTUn yron 3Tnx Tpeyro/ibHUKOB. B c
4. AO=0C, ZOCB = ZOAD (pucyHok 20). lokaxuTe, 4To,
ACOB = AAOD.
5. Ha pucyHke 20 AO = OC, ZOCD = ZOAB. A D
a) AB = ?mpu CD =10 cwm, b) BD = ? mpu OD = 2,7 cm PUCYHOK 20
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A
PUCYHOK 21

194

@: D
PUCYHOK 22

6. Jlyy AD — 6uccektpuca ZCAB (pucyHok 21). ZADB = Z/ADC. [Jo-

kaxunte: AADB = AADC.

7. Toukn B n C nexart Ha ctopoHax yrna A, todyka D nexut Ha
6uccektpuce (pucyHok 21). ZADB=z=/ADC. [Jokaxute, 4TO
AADB = AADC.

8.

Otpe3sku AB n CD paBHOW AnuHbl nepecekatotrcs B Touke O.
AO = OC. Jokaxure:

a) ABOC = ADOA;

9.

10

1.

12.

b) ZABC = ~ ADC.

Ha pucyHke 22 OA = OC n OB = OD. JokaxuTe:
a) AD = BC;

b) /ZBCD = /DAB,;

c) ABCD = ADAB.

. Ha ctopoHax npon3BO/bHOrO yria, HauMHas OT BEPLUMHbI YIa,
Obln NPOBeAEHbl ABa OTpe3Ka paBHOW A/iMHbl. OT KOHEYHbIX TO-
UeK 3TUX OTPE3KOB K MPOTUBOMOMIOXHOW CTOPOHE yrna Obiin
npoBeAeHbl NeprneHankynapbl. MOXHO M cuntatb, UYTO 3TU Nep-
NEHAMKYNAPbI KOHIPY3HTHbI? (PaccMoTpute ocCTpble, npsiMble U
Tynble yrbl.)

MepneHanKynap K buccekTpuce yrna A nepecekaeT ero CTOpoHbl
B Toukax B n C. MoxHo nn ytBepxaatb, uto AABC paBHOGenpeH-
HbI?

MepanaHa, npoBefeHHas 13 BepwnHbl ABC, nepecekaet CTOPOHY
AC B Touke D. Touka E nexuT Ha Npogo/mHKeHUM B NPOTMBOMO-
NOXHYIO CTOPOHY OT TOYkM MeamaHbl BD Tak, uto DE = BD.
/BAD =48°n /ZBCD=50°. Hangnte /BAE.

13. BD — BbicoTa TpeyronbHuka ABC. ZABD = ZCBD. Npon3BonbHO

Bbl6paHHas Ha BbicoTe BD Touka M coefMHeHa oTpeskamu C To4-
kamu A n C. Jokaxute, uto AM = MC.

14. lokaxkuTte, UTO MeamaHbl, NPOBEeAEHHbIE K KOHIPYSHTHbIM CTOPO-

HaM B KOHIPY3HTHbIX TPEYro/ibHNKaX, KOHIPY3HTHbI.



TpeTnit Npu3HaK KOHIPY3HTHOCTH
TPeyro/ibHUKOB
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MpyU3HAK KOHrPY3HTHOCTU TPEYro/IbHUKOB 10 TPEM CTOPOHAM:

Ecnu Tpu CTOPOHbI OQHOIO TPEYrosibHMKa COOTBETCTBEHHO KOH- TpeTui rpUaHaK HasblBaeTos
FPY3HTHbI TPEM CTOPOHAM APYroro TPeyro/ibHuKa, TO 3T TpeY-  npysHak CCC (GTopoHa, CTopoHa,
FONTbHUKN KOHTPY3SHTHbI. CTOPOHa)
PUCYHOK 23 B K
Ecim
= AB=PK, AD = PM
- uBD = KM, T0
0 0 AABD = APKM
A D M ”' P (pncyHok 23)
: D
MMPUMEP: KoHrpyaHTHble oTpeskn AB n CD nepecekatorcs B B

Touke O (pucyHok 24) n DO = OB.
Lokaxute, uto AADC = ACBA.

PEWEHUE: Jopucyem otpeskn AD, AC 1 BC Tak, Kak nokasaHo

Ha pucyHke 25, n paccmotpum TpeyronbHnkn AOD un COB. PUCYHOK 24
3pecb DO = OB 1 AO = OC (nouyemy?). ZAOD n ZCOB Kak A C
BepTuKanbHble yrbl. ZAOD = ZCOB Kak BepTuKanbHbIe yr/bl. D
Torga Mo BTOPOMY MPU3HaKYy KOHIPY3HTHOCTU TPEYro/ibHUKOB '

AAOD = ACOB. Otcioga AD = BC (nouemy?).

Taknm obpasom, AB = CD, AD = BC, ctopoHa AC — obuas,
TO €CTb TPW CTOPOHbI TpeyronbHuka ADC COOTBETCTBEHHO
KOHIPY3HTHbI TpeM CTopoHaM TpeyronbHuka CBA. OTcroga :
AADC = ACBA. A PUCYHOK 25

B

YNPAXHEHUA B 6 C

Q__6
K
1. Ha pucyHke 26 ykasaHbl A/MHbI CTOPOH TpeyrosibHnkos ABC S
1 MOK. KOHFpy3HTHbI N1 OHK? [louemy? 8 ) 38
: ‘\vc‘])
2. B tpeyronbHuke ABC: AB=11 cm, BC=8cm, AC=9cm. B
TpeyronbHuke MNK: MN =9 cm, NK = 11 cm, MK = 8 cm. Mo- A M
: PUCYHOK 26

KaXXnNTe KOHIPYaHTHbIE CTOPOHbI U YI/bl 9TUX TPEYIrO/IbHUKOB.

,,4
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(@) ]




3. Ha3oBUTE KOHIPY3HTHbIE TPEYrofbHUKKM Cpean AaHHbIX Ha PUCYH-
Kax 27, 28.

A A " B
/ ﬁ \ N
PUCYHOK 27 PUCYHOK 28 g
B E © D C

4. Otpeskn AB n CD nepecekatotrcs B Touke O, aBNAOLWENCA cepe-
anHon otpeska AB. [JokaxuTte, uto AAOC 2 ABOD, ecnin
ZCBO = ZDAO (pucyHok 29).

5. Ha pucyHke 30 AB || CD, BE = CE. Haiigute x n v.

M
A C
0
D B D
PUCYHOK 29 PUCYHOK 30 C 6y-2 D B puoynoksr ©

6. Ha pucyHke 31 BM = CM, BD = CD. [JokaxwuTe, 4TO
a) ABDM = ACDM,;
b) Jlyy MD aBnsietca 6uccektpucon yrna BMC.

7. Ha pucyHke 32 BN = CM 1 BM = CN. MOXHO nun yTBep>XaaTb, UTO
AB = AC? OtBeT o60CHyMTE.

8. PaBHOGeapeHHble TpeyronbHkn ABD n BDC nmetot obuiee 0CHo-
BaHue BD. Otpe3ok AC nepecekaet BD B touke O. [lokaxuTte, 4To
ZABC = ZADC (pucyHok 33).

A A
B 0 D
M N
B C
PUCYHOK 32 PUCYHOK 33
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9. Ha pucyHke 34: MK = NP 1 KN =z MP. Onpegenunte ZKMP, ecnn
ZKNP = 67°.

10. Ha pucyHke 35 otpeskn AM u CP — 6uccektpucbl. AD = BC nu
= CD. Hangute rpagycHyio mepy ZBDC wn gnnHy DM, ecnm
ZABD =25°nBP =3 cm.

A 1%

PUCYHOK 34 C PUCYHOK 35

11. MpakTuveckasa pa6ora: Hanoxute gpyr Ha gpyra no ogHoOmy U3
KOHLIOB ABYX OEPEBAHHbBIX PEEK U MPUKPENUTE 3TN KOHLbI FBO3-
OEM K HEeMnoaBMXHOW Aocke (pucyHoK 36). NoBopaynBada gpyrue
KOHLLbl 3TUX PEEK, MOYy4YnTE Pa3Hble NONOXEHUSA:

A I PUCYHOK 36

O6bacHUTe, MoYemy NoBOpavmnBatoTCs penkun. Kak caoenatb, 4ToObI
periku ocTaBaIMCb HENOABUXHBIMAU? (PUCYHOK 37)

A C
PUCYHOK 37

Y710 NOHMMAETCA NOA YCTOMUYNBOCTLIO TPEYIO/IbHUKOB?
Kak 370 ncnonbsyetca B 6bITy?

[poBepbTe cebs

Oyl

12. Ecnv yrnbl, npoTtMBonexatime CTOPOHbI U BbICOTbl, MPOBEAEHHbIE
K Opyron CTOpOHe B ABYX TPeyro/ibHMKax, COOTBETCTBEHHO KOHTI-
PY3HTHbI, TO CMOXEeTe /1N Bbl 0O60CHOBATb KOHIPY3HTHOCTb 3TUX
TPEeyronbHMKOB (PUCYHOK 38)? H,

13. O60CHYITE KOHIPY3HTHOCTb ABYX TPEYrO/bHMKOB, €CNun ABe CTo-
POHbI U MearaHa, PacrnosioKeHHaa Mexay HUMU, B OAHOM Tpeyrosb- .
HWKE KOHIPY3HTHbI COOTBETCTBEHHO ABYM CTOPOHaM U MefuaHe, A ' B,
pPacnoOXEHHOW MEeXAy 3TMMW CTOPOHaMW, B APYroM TPeyrosb- PUCYHOK 38
HUKe.
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PA30EN 9

YIbl npu

OCHOBAHMM - -

PUCYHOK 39

A
PUCYHOK 40

A D

PUCYHOK 41

A K

PUCYHOK 42

(5r)

198

CsoificTBa paBHOOEAPEHHOIO W

PaBHOCTOPOHHEr0 TPeYro/ibHUKOB

PaBHOGeapeHHbIN TPeYroNlbHUK — 3TO TPEeYrosibHWK, Y KOTOPOro ABe
CTOPOHbI KOHIPY3HTHBbI.

[1Be KOHrpy3sHTHblE CTOPOHbI paBHOGEAPEHHOrO TPEYrosibHMKa — 3T0 6OKO-
Bble CTOPOHbI, @ TPETbS CTOPOHA — OCHOBaHMe (pucyHok 39). Ecnv aBe cTo-
POHbI OCTPOYrO/IbHOIO, MPSIMOYIOIbHOIO WM e TYMNOYroNIbHOro TPEYrosb-
HMKa OYayT KOHIFPY3HTHbI, TO 3TOT TPEYrosibHMK OyaeT paBHO6eapeHHbIM. Ha
pucyHke 39 nokasaHbl BCE 3TU C/lydaun, @ TakKXKe UX YI/ibl U CTOPOHBI.

YiJIbl MipW Vbl K

e 0CHOBAHAM . 0CHOBaHIK
=t \ AN :
o &' \
= (22 s
= 2 ‘
g %
S %
= %
yonmpn S yronnpu
0CHOBaHMe BepLnHe BokoBas cTopona BepLUHe BoKoBas CTOpOHa

CBOWCTBO 1: CrovicTBO yr/10B rpu OCHOBAHWM B PABHOGEAPEHHOM TPEYro/b-
Hyke. YTribl TPU OCHOBAHUM PaBHOGEAPEHHOIO TPEYro/IbHUKA KOHIPYSHTHbI.
Ha pucyHke 40 B TpeyronbHuke ABC LA = ~C B cuny Toro, yto AB = CB

CBOWCTBO 2: CBOMCTBO MeamaHbI, GUCCEKTPUCHI U BbICOTbI, MPOBEAEHHBIX K OCHO-
BAHUIO B PABHOGEAPEHHOM Tpeyro/ibHuke. B paBHOGeAPEeHHOM Tpeyro/ibHUKe
MeAunaHa, GUcceKTpUca U BbICOTa, NPOBeAEHHble K OCHOBaHUIO, COBNaAaloT.
B AABC (pucyHok 41) AB = CB, AD = CD torga BD — meaunana, ZABD
~ /CBD, BD - 6uccektpuca, BD L AC, torga BD — BbicoTa.
PaBHOCTOPOHHMIT TPEYro/IbHUK — 3TO TPEYro/IbHUK, Y KOTOPOro BCe CTO-
POHbI KOHIPY3HTHbI

CBOUCTBO 3: CaovictBO MeamnaH, GUCCEKTPUC 1 BbICOT PABHOCTOPOHHEro Tpey-
rosbHuka MepuaHa, 6UcceKTprca u BbicoTa, NpoBeAEHHble U3 o060 Bep-
LUMHbI PAaBHOCTOPOHHErO TPEeyroJ/ibHUKa, COBMNaaatoT.

AABC paBHOCTOPOHHMIA (pcyHok 42): AB = AC = BC. anuuwme Takue xe
AN 6uccektpuca: ZBAN = ZCAN, YTBEPXAEHNS A4
AN meamaHa: BN = CN, AN Bbicota: AN L BC.  0TPeskoB BK U CN.

MPUMEP: AABC paBHoGegpeHHbiin: AB = BC. D — cepeanHa oCHOBaHMS.
ZABD = 43° Hantn yrnel An C.

PEIWIEHWUE: Mo ycnoButo acHo, uto AB 1 BC — 60koBble cTOpoHbl, AC — OCHO-
BaHue. Tak kak D — cepeanHa ocHoBaHuga AC, To BD — megnaHa. o csomn-
ctBy 2 BD Takxe n buccektpuca, Torda LB =2 - ZABD =2 - 43° = 86°. B
CWy CBOMCTBA CyMMbl BHYTPEHHUX YI/IOB TPEYrosibHUKa 1 cBoncTea 1:

/A= /C=(180°-/B): 2 =(180°-86°) :2 =4T7°. OtBer: 47°.



YNPAXHEHUA

1.

[NoKaXXnTe KOHIpPYySHTHbIE YI/Ibl U KOHIPYSHTHbIE CTOPOHbI paBHOOea-
peHHoro TpeyronbHnka MNK (pucyHok 43).

. N3 BepwmnHbl M paBHOGEOPEHHOIO TpeyrosibHMKa npoBegeHa 6uUcceKkT-

puca (pucyHok 43). MNMokaxute nosydeHHble B 3TOM C/lydae KOHIPYSHT-
Hble OTPE3KN N KOHFPY3HTHbIE YIT/Ibl.

. B paBHOOegpeHHOM TpeyronbHuke ABC k ocHoBaHuio AB npoBeaeHa 6uc-

cektpuca CK, Touka K nexut Ha ctopoHe AB.
a) Hangmnte AK n BK, ecnin AB paBHo 1) 12 cwum; 2) 25 v 3) 14,4 e
b) Hangnte AB, ecnn gnnHa BK paBHa: 1) 3,4 cm; 2) 5 mm; 3) 4,45 cm

. OnpenenMTe ycnoBue n ytBepxXxgeHume B cBouncTBe yrnoB npu oCHOBaHMA

B paBHOGeApEeHHOM TpeyrofibHuKe. NoMeHanTe ycrioBue 1 yTBepXgeHme
MectaMun n cbopmynmnpymnTe. BepHbl N1 NonyYeHHble CBOMCTBA?

. Moctponite 6uccektpucy MC B TpeyronbHmke MNK. /3BecTHO, 4TO

/N =/K O6ocHymnTe, yto MN = MK.

. Haingute yrnbl npn ocHoBaHWM B paBHOGEApPEHHOM TpeyrosibHuKe, ecnm

yrosn npu BepnHe paBeH: a) 30°; b) 120°; c) 90°; d) 60°

. @) MoxeT N1 yron npy OCHOBaHMM paBHOOEAPEHHOIO TPEYro/bHMKa ObliTh

paBHbiM 1) 89°; 2) 120°; 3) 90°? OTBET 0OOCHYMTE.

b) Hangnte yron npwn BeplmHe paBHOOepeHHOro TpeyrosibHuKa, ecnu
OOMH 13 yrnoB Npu ocHoBaHuK paseH 1) 60°%; 2) 28°%; 3) 79°.

. Camup yTBEpPXOAEeT, UTo Kaxkabl OCTpbIn yron npamMoyrosibHoOro paBHO-

6edpEeHHOro TpeyrosibHMUKa paBeH 45°. INpaB nn OH?

. MegnaHa, NnpoBea&HHas U3 BepLUMHbI A PaBHOCTOPOHHErO TPeyro/bHUKa

ABD, paBHa 11,4 cMm. YeMy paBHa BbICOTa, NpoBeAEHHAsA 13 BepLumnHbl C?

10. Hangute yrnbl TpeyronbHMKOB MO AaHHbIM Ha puUcyHKe 44, a, b, C.

11. B paBHOGegpeHHOM TpeyronbHuke ABD AB = DB, gnvHa 60KOBOW CTO-

poHbl paBHa 13 cm, BC — 6uccektpuca n AC=4,2 cm. Hantn nepumetp
TpeyronbHuka ABD.

12. B tpeyronbHuke ABC AB = AC, nepumeTp paBeH 54 cm, AK — megunaHa.

Mepumetp TpeyronbHnka ABK paBeH 42 cm. Hantn gnnny AK.

13. MeguaHa paBHOGeAPEHHOMO TPEYrofibHMKa Ae/IUT ero nepuMeTp Ha Yactu

33 cM 1 42 cm. HanTu CTOpOHbI TpeyronbHMKa.

M
N C K
PUCYHOK 43
A
C
B 125°
PUCYHOK 44a
C

K
PUCYHOK 44b

M

32°

PUCYHOK 44 P
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0bobwarowme 3aaanus

B 1. Mo paHHbIM pucyHka 45 pokaxunte: AAOB = ACOD.
A
0 2. Mo paHHbIM pucyHka 46 gokaxute: AABD = AACD.
C z
D - 3.Touka O — cepeanHa oTpeska AB. [lokaxure:
PUCYHOK 45 ZACO = ZBDO (pucyHok 47).
B C A
O
N \.ﬁ O
PUCYHOK 46 C PUCYHOK 47 = 2
A B 4. o paHHbIM pucyHka 48 gokaxwute: AO = BO.
: 5.MycTb CTOpOHa TpeyrosibHuKa, MeguvaHa u BbICOTa,
0] NPOBEAEHHbIE K APYrOM CTOPOHE, KOHIPY3HTHbI COOT-
' BETCTBEHHO CTOPOHE, Me[iMaHe 1 BbiCOTe APYroro Tpe-
yronbHuka (PUCYHOK 49). O60CHYINTE KOHIPYSHTHOCTb
C D 3TUX TPEYrO/IbHUKOB.
PUCYHOK 48
© ©
[poBepbTe cebs
ﬁ%ﬁ I I
[:] [ []
A M H B A M, H, B,

PUCYHOK 49



B 370M pa3zene Bbl 03HAKOMUTECH C Pa3NINYHOT0
TUna CUTyaLWOHHbIMI 3ad4aMK U UX PELLIEHK-
amu. Takve 3aaun cayxat GopMUpOBaHII0 Y BAC
TBOPYECKUX CnocobHOCTE.

\ e ‘
WHoraa Gbiaet TPYAHO OMpPEAennUTb TOYHbIE pPa3Mepbl
M3MEPAEMBIX 06beKTOB, ¥ TOrAa 370 JeNaeTcs I'IDI/IﬁﬂVI3VI-
TenbHO. B 31OM pasfiene Bbl 03HAKOMUTECH C MOHATUAMU

abCOMIOTHON 11 OTHOCUTENbHOI NOTPEeLIHOCTE NPUBANXEH-
HOW BEJIMYNHDI.

B X13HM 04eHb YacTo NPUXOAMTCS UMETb I8N0 C 3aJa4ami,
CBSA3aHHbIMY C DaHKaMu, CYETamu, NPOLIEHTAMK. 3HAETE /K
Bbl, KakuMi1 hopMynaMm1 N0Nb3yOTCA B baHKE Npy pacyeTe
NPOLIEHTOB M0 KpeAuTam? HazeeMes, 4To NonyYeHHbIe
BaMM 3HaHWA N0 PELIEHNI0 TAKOTO POAA 33y NOMOryT BaM
B DyyLLEM.

CHMTYALIMOHHDIE
SAJAYH




3aZ,a41 Ha NorpeLHoCTb.
AbcosloTHas NOrpeLHocTb
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[Mpn pelieHnn cuTyaumMoHHbIX 3a4ay NPUXoanuTca UMeTb Aeno C Tou-
HbIMW N MPUOBAMXKEHHBIMW 3HAYEHNAMU GU3NYECKUX BENUYUH. Hanpu-
Mep, MpU OKPYr/1eHUM BennuuHbl 6,39 cM OO0 AeCATbiX MNONy4nUTCH
6,4 cM: 6,39 ~ 6,4. [NpK TakoM OKpYyIrNeHUn OONycKaeTCca onpeneneH-
Has MOrpelHOCTb TOYHOro 3HayeHus ymcna. [NpubnmxeHHoe 4uncio
yBennmumnoch Ha 6,4 — 6,39 = 0,01.

MNpn n3mMepeHun BennYnH (TeMnepaTypbl, OAB/IEHUSA, CKOPOCTU W
T.0.) NONIy4YEHHOE 3HaYEeHNE MO PasHbIM MPUYMHAM HECKO/IbKO OT/INYa-
€TCHA OT TOYHOIO 3HAYEHUA N3MEPSEMON BENMUYNHDI.

KJIACC TOYHOCTW U3MEPUTE/bHBIX UHCTPYMEHTOB

MNpn npoBegeHWn HAOMAAEHWUA WM OMNbITOB A1 PELUeHUsA He-
KOTOPbIX 3a4a4 NPUXOAUTCS MPUMEHSATb N3MEPUTE/TbHbIE MHCTPYMEHTDI
(nvHenka, TpaHCNOPTUP, TEPMOMETP, BECbl, MAHOMETP U T.4.). Ha aTnx
MHCTPYMEHTaxX MOXHO YBWAETb LWKany CO WTpuxamu. MIamepeHusa He
BCerga [atT TOYHbIA pe3ynbrat. TOYHOCTb M3MEPEHWUN 3aBUCUT OT
yncna geneHnn (LUTPUXOB) Ha USMEPUTENbHOM LUKare.

Onpefenym TOYHOCTb U3MEPEHUIA, 3aBUCSLLYIO OT OTHOLLEHUS pas-
HOCTM ABYX COCEAHMUX YNCEN Ha LUKane K YNCay AeNeHUn Mexay STuMun
YMCAaMW, HA HUXXECTEAYIOLMX N3MEPUTENbHBIX MHCTPYMEHTaX:

Ha nopTHsXHON NneHTe Mexay ABYMSA COCEAHWUMW YMC/iaMu BCEro
10-9

OAHO geneHune (pUCyHOK 1). TOYHOCTb NeHTbI paBHa =1cMm.

PUCYHOK 1

Ha nunelike mexay uncnamm 10 n 9 pacnonoxeHo 10 geneHuin.
10-9

Torga TOYHOCTL paBHa: =0,1 cM (PUCYHOK 2).

PUCYHOK 2

Ha wkane TepMoOMeTpa MexXxay OBymMa cocegHUMU MOoKasaHUAaAMU
30°-20°
10

PUCYHOK 3 10 geneHunn (pucyHok 3). Torga TOYHOCTb TEPMOMETPA paBHa: 1°
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MPAKTUYECKAA PABOTA: MN3mepasa nuHeinkon OnMHY KapaHgalwa (pucy-
HOK 4), K NO/ly4EHHOMY 3HAYeHMUIO MPUMUCHLIBAIOT 3HAYEHMUE TOYHOCTU Nn-
HEMKM CO 3HAKOM «=»: 13,2 cm = 0,1 cm. VI3mMepbTe 1 3anuwmTte osvHy Ba-
Len pyyKku.

f ¥

IIII|IIII|IIII|IIII|IIII|lIII|IIlI|IIIIIIIII|IIII|IIIl|IIII|IIII|IIII|IIII|IIII|IIII]IIII|IIII|IIII|IIII|IIII|IIII|IIIIlIIII|IIII|IIIl|IIII|1
o 1 2 3 4 5 6 7 8 9 10 "N 12 13 U

PUCYHOK 4

B pesynbrate namepeHus BeNnUMHbl a Noay4vatoT e€ pasHble Npubnu-
XXEHHble 3HayeHus. My kaxgoro npubnmnxeHHoOro 3HayeHma ceosi, abco-
JIIOTHasA NOrpeLlHoCTb.

MO,EI,yI'Ib Pa3HOCTN TOYHOIro 3Ha4YeHUa a " I'IpVI6I'IV|)KeHHOFO 3Ha4YeHnqa Ha-
3blBaeTCsH a6COMOTHON NOrPELUHOCTbIO NMPUGNXKEHHOIO 3HaUeHus x: |a — x|.

Onpegenntb TOYHOE 3HAYEHWE BEMIUYUHbBI MYTEM U3MEPEHUN HEBO3-
MOXHO. AGCOMIOTHAA NMOrPELLUHOCTb MOKa3blBaeT, HACKO/IbKO M3MEPEHHOoe
NPUONMKEHHOE 3HAYEHNE OT/IMNHYAETCA OT TOYHOIO 3HAYEHUS BENYUNHDI.

Ecnun TouHOE 3HauYeHue BENUYMHBI PAaBHO a, MPUOAMKEHHOE 3HaYeHne
— x, AonyLleHHas NOrpeLwHoCTb — b, To 3anucbiBaeTcs: a = x + b.

O0BPA3EL: YTo6bl onpegennt Maccy KOpo6KM CO CMadoCTaAMM U3 NMapTun
OAMHAKOBbIX KOPOOOK CO CNagoCcTaAMu, Bbibpann HECKOMbKO LUTYK N B3Be-
cunwn. MNonyyeHHble pesynbraTbl: 350,2 T, 350 T, 348 1, 352 1, 349,56 1, 349 .
[anee BbluMcnunu cpegHee apndmeTmyeckoe HanbobLIEro N HaMMeHb-
Lero n3 atTnx aHadeHun: (352 — 348) : 2 =350 1.

3a NorpeLwHoCTb B NMPUHSAIN NOyPa3HOCTb HaMbO/bLUEro N HAaUMEHb-
LLEro U3MEpPEHHbIX 3HAYEHWI:

b=(352-348):2=2.

Macca ogHoMn KOpOOKK NpuHMMaeTca paBHoun 350 + 2 1.

3ALAYA: Ha kopobke Yasa HanmcaHo: «<Macca paBHa 125 + 1 r» Kakumu mMo-
ryT 6bITb HAMMEHbLLEee 1 Hanbosbllee 3HaYeHNT MacCbl KOPOOKMN Yaa?

PEWEHME: 125 +1 =126 n 125 —-1=124r1 Takum o6pasom, Hanbonbliee
3HaYyeHne Maccbl MOXeT 6biTb 126 T, HaUMeHbllee — 124 T.

OTBeT: 126 T, 124 1.

AbcontotHas
MOrpelHOCTb:
[T04yHOB 3HAYEHME -

NPUBMXEHHOE
3HayeHwe|
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6,b<a<5

T<a<9

YNPAXHEHUA

1. OKpyrnuTe 4nCcno OO0 yKasaHHOro paspsaaa (Yeptodka nod HWM) M Haw-

anTe a6CO)'II'OTHyIO NOrpeLwHOCTb OKPYIeHn4.
a)2,341;  b)543,78;  ¢)0,9537;  d)-36,7921.

2. Bbluncnurte norpeLwHocTu OKpyrneHna n oonosHuTe Ta6nmuy:

o s Momyme passoors bR
61,76318 61,7632 161,76318 — 61,7632]
61,76318 61,763 0,00018
61,76318 61,76
61,76318 61,3
61,76318 62

3. Ha uncnosown ocu

a) npun okpyrneHnn noboro uncna mexay 6,5 1 7,5 npubnmxeHHoe 3Ha-

YeHWe npuHMMaeTCca paBHbIM T (puUcyHOK 5). KakoBa Haubonbliaga
abCoNOTHasA MOrPEeLHOCTb 3TOF0 OKPYI/IEHNA?
b) npu okpyrneHun no6oro ymcna mexay 7 n 9 npnbNMmKeHHOEe 3Hauve-
Hue Obl/I0 NPUHATO paBHbIM 8 (PUCYHOK 6). KakoBa B TakOM ciy4dae
HanbonbLaa abCcontoTHas NOrpPeLLHOCTL?
“777 “877
: : : :¢ : : i I ¢ I
4 5 6 7 8 9 4 6 8
PUCYHOK 5 PUCYHOK 6

4. 'amepeHHada ¢ TovHocTbio 0o 0,1 meTpa gmHa 3abopa okasanacb pas-

HOM 12,5 M. Mexay KakuMun YncriaMmm pacrnosioxXeHa UCTUHHAA A/IMHa 3a-
6opa?

. AdnvHa un LWnprHa NpaMoyrosibHMKa ¢ TO4HOCTbO A0 1 cm paBHbl COOT-

BETCTBEHHO 8 1 6 cM. MeXxay KaKnMmn 4ymciamm pacnoioXeHbl Ymcna, co-
OTBETCTBYWOLWME ANMHE W WMPUHE MPSMOYrosibHMKa? Mexay Kakumu
ymncnamMm pacnosioXKEHO BO3MOXHOE 3HaYeHue nowagn npsaMoyrosnb-
HMKa?

. IlamepeHunsa npsiMmoyronbHoro napasnnenenunena C TOYHOCTbIO A0 2 cm

paBHbl 23 cM, 24 cm M 27 cv. Mexay KakuMu ymcriamum pacrosioXeHo
4ncno paBHoe o6beMy napannenenvnena?



7. TemnepaTypa BO34yxa Mo MOKasaHMaAM TEPMOMETPA C LIeHOW
aenenns wkanbl paBHon 0,2°C okasanacbk 18,6°C. Kak 6ynet
BbIM1A0EeTb 3TO NOKa3aHMe Npu LeHe aeneHns WwKanibl paBHOM
0,1°C?

8. Ann okpyrngan ymcno 25,925 o cotbiX, 4O OECATbIX U OO ue-
NbIX W KaxAabl pas BblUMCAAA abCOMIOTHYKO MOrpPeLHOCTb
OKpYyrneHus. B kakoM cnydae abContoTHas NOrpeLwHoCTb Haum-
6onbwas? NpoBepbTe BbIUMCAEHNSAMM.

9. lNpepacTtaBbTe Apobb % B Buae gecarmyHon. Okpyrnure go Thbi-
CAYHbIX, COTbIX, AeCATbIX. B Kaxgom cnyyae HanmguTte abco-
JIOTHYIO MOFPELLUHOCTb OKPYINIEHNS.

10. MNMpwn namepeHnn anvHbl CToNna gonycrtmMaa abcontotHaa no-
rPEeWHOCTb paBHa 1 cMm. [pu naMepeHnn pacCcToaHUSa Mexay
ropogamu gonyctuMmas abcContoTHaa MOrpelHoCTb paBHa
1 m =100 cm. Kak no-BalLemy, Kakoe namepeHune 6onee Tou-
Hoe? [Noyemy? O60CHyITE OTBET.

11. NMpakTn4yeckana pabora: LLUtaHreHUMpKynb (PUCYHOK 7) — 3TO
WHCTPYMEHT C AOCTAaTOYHO OO/bLUON TOYHOCTBIO U3MEPEHUN.
DTUM UHCTPYMEHTOM MOXHO M3MEPUTb NIMHENHbIE pa3Mepbl
petanen, rnybuHy oTBepCcTuii n TpewmH. C NOMOLWbIO LWTaH-
reHUMpKyns mamepbTe MHelHble pa3Mepbl Kakoro-Hubyab
npegMeta. Ha MHCTpyMeHTe yKasaH K/acc TOYHOCTU n3mepe-
HUA. 3anuwnTe pesynbrart.

. 0CHOBHa#A
LKana

/ BCMOMora-
Te/NbHas

LiKana

PUCYHOK 7

[poBepbTe cebs
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_ 3ALAYA: MprbnnsntenbHO TOMLLMHA Ye/loBEeYeCKoro Bosoca, 13-

i 3anomHuTe: M3mepe-

| HHe C MeHbllIei OTHO-
CUTEJIbHOM IOrPeLIHo-
! cThIO cunTaeTCs Gostee
TOYHBIM. '

206

NoHATME OTHOCUTENBLHOM MOorpewHoOCTn nNpnMeHdaeTCda and OueHKN
,EI,OI'IyLLI,eHHOl7I NnorpeLwHoOCTHn |/|3mepeHvu7|, OKpPYyrneHna Nan HaxoxXxgeHud
I'Ipl/I6l'Il/I)KeHHOFO 3HA4YeHnA Yncna.

OTHOCUTENbHAsA norpewHoCTb I'Ipl/l6)'ll/I)KeHHOI'O 3Ha4YeHNA BeTUMYUHDbI
paBHa OTHOLLEHMNIO aOCOMIOTHOW NOrPELLUHOCTU MPUOGNKEHHOTO 3HaYe-
HUS K MOAY/O NPUBAMKEHHOIO 3HAYEHUS:

OtHocuTenbHaa _ abco/oTHast NOFPELHOCTb
NOrpeLIHOCTL MOZYJ1b MPUBAMKEHHOI0 3HAYEHMS

Bblpa)KeHVIe OTHOCUTENTIbHOM NnorpewHoOCTN B NpouUeHTax:

OtHocuTeNbHaA _ abconoTHas MOrPELLIHOCTb -100%
MOrpeLlHoCTb MOAYIb HpMﬁﬂM)KBHHUFO 3Ha4YeHNA

MepeHHasa ¢ ToyHocTbto 0,01 mMm, paBHa 0,15 mMm. PacctosdHne ot
3emnu oo JlyHbl, U3aMepeHHoe € TOYHOCTbIo A0 500 KM, Npndansu-
TenbHo paBHO 384 000 kM. Kakoe 13 namepenumn 6onee toyHoe?

PEWEHWUE: Hangem oTHOCKTENbHYO NMOrPELLUHOCTb NMPUGINKEHHOIO

3HAYEHNSA TOMLMUHBI YEe/TOBEYECKOro BO/IOCA B MPOLEHTax:
0,01 1
—~—=—=0,0666...=6,(6)%.
0,15 15
OTHOCUTENbHASA NMOrPELLIHOCTb B MPOLEeHTax NMPUOGNKEHHOrO 3Ha-
YeHWa paccToaHUa mexay 3emnen n JlyHon paBHa:
_900 L 4 00130208333... = 0,130208(3)%.
348000 768
OtBeT: 0,130208(3)% < 6,(6)% 3Ha4nT, TOYHOCTb U3IMEPEHUSA

paccToaHMAa mexay 3emnen n JlyHol Bbllwe.

YNPAXHEHUA

1. Okpyrnute uncno 26,345:
a) 0o eauHuL ; b) 0o cotbIx.
B kaxxgom cnydae onpegennte abCoMOTHYIO M OTHOCUTEIbHYIO MOr-
peLHoCTN. B KakoM criydae oTHOCUTENbHAsA MOrpeLlHOCTb 60/bLue?

2. a) Kakoe 13 paBeHCTB BEPHO MpU OKPYreHMn ymucna 3,65 oo gecs-
TbIX: 3,65 ~ 3,6 nnun 3,65 ~ 3,7.
b) Boluncnnte oTHOCUTENbHbIE NOrPELUHOCTM 060UX NPUOBAMXKEHNI U
06bACHUTE BbIOPaHHbIM BaMu B MyHKTE (a) OTBET.



3. MNpeacTaBbTe yncna M3 Tabnunubl B BUAE AECATUYHBIX Apobei, OKpyramTe go Co-
TbIX. BbIUMCINTE C MOMOLLBIO Ka/bKynaTopa abCoMOTHYO M OTHOCUTE/IbHYIO MO-
FPELWHOCTU (OKPYrAMTE A0 AECATbIX) M JONOAHUTE Tabnuuy.

Yueno ,U,ECFITWIHaﬂ ﬂ,pﬂﬁb AﬁCOJ’IIOTHaﬂ NOrpewHoCTb OTHOCVITGJ'IbHaﬂ NOrPewHoCcTb
5
g
37
15
9
15ﬁ

4. CeriMyp onpefnenun, 4To AsiMHa JOCKM C TOYHOCTbIO A0 1 MM paBHa 269 mm, Tanex
e onpefenua, Yto AnnHa gpyron AOCKM € TOYHOCTbO Ao 1 cm paBHa 189 cwm.
Kakol n3 manb4nkoB 601ee TOYHO BbINO/IHWA CBOE 3agaHne? MNovemy?

5. MpnbnmxkeéHHoe 3HayeHne — 4,89, oTHocuTenbHaa norpewHoctb — 1%. Onpepge-
AnTe abCoNOTHYIO MOrPELLIHOCTb MPUGMKEHHOIO 3HAYEHUS.

6. MNorpewHoCTb Npubopa Npu U3MEPEHUM TONWMHbI KOHCKOro BOJIOCa paBHa
0,005 mm. MNokazaHne npubopa paBHaNoch 0,35 mm.

a) Kak 3anucbiBaeTcs pe3ynbrtat uU3MepeHuin?
b) HanTn oTHOCUTEbHYIO MOrPeLLUHOCTb U3MEPEHN.

7. JononHute Tabnunuy:

Bbicota goma P%V"I';LaJv'l’l';I U3Me- r‘f‘g%%ﬂ?f;'&i OTHocMTeNIbHAA NOrPELHOCTb
Jlom Hapmuu 12 ™ 0,1Mm

[lom Yrypa 5 M 3%

Tlow Hursp 8 M 0,02 M

Jlom Unasta ™M 10 em

8. Kakune 13 namepeHmin npoBoannncb 6o1ee YyBCTBUTENbHLIM NPUGOPOM?
a) Macca aBToMmo6unid, paBHasa 3 T, M3Mepssiacb Ha aBTOMOOMU/bHbBIX Becax € No-
rpewHocTtbo 100KT;
b) Macca nekapcTtBa, paBHas 5T, U3Meps1acb Ha MeANLMHCKNX Becax C norpeLu-
HocCTbto 0,01r.

9. CKopoCTb cBeTa B BaKyyme paBHa 299792,5 + 0,4 KM/Cek, CKOPOCTb 3ByKa B
Bo3ayxe 331,63 + 0,04 m/cek. Kakoe nsmepeHune 6onee To4Hoe?

10. M13BeCTHO, YTO rpy30onoabeMHOCTb aBTomobuna 2,5 + (15% ot 2,5) 1. Hanante
HanboNbLUYO Maccy rpysa, KOTOpYK CNOCOOEH MOAHATb STOT aBTOMOOU/Ib.

11. AnameTp JlyHbl d = 3476 + 1 km. Yemy paBHa OTHOCUTE/IbHadA NOrPeLIHOCTb U3-
MepEHM B NpoLeHTax?
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331244 Ha NPOLEHTDI

Mpn peweHnn MHOrmMx 3agad BbIMNOMHAKTCA OENCTBUS HagL OLHO-
yYieHamMu, NPUMeHSTCA GOPMY/ibl, 3aNUCaHHbIE C MOMOLLbIO NPON3BeE-
OEHNS 4Yucen 1M nepemMeHHbiX. K TakMMm 3agadaM OTHOCATCS noacyer
yncna XXutenemn, pacyet 6aHKOBCKUX onepauni n gpyrue.

3ALAYA 1: Axmepn, BNoxuB B 6aHK Ha Aeno3uTHbin cueT 10 000 mMaHa-
TOB, Yepes rog 3abpan mx ¢ 20%-HoiMm poctoMm. Onpegennte, CKOIbKO
aeHer 3abpan Axmen;

PELWUEHMUE:

1. Hangmnte 20% ot uncna 10 000.

2. MpunbaBbTe K NoayyeHHon cymme 10 000.

3. Bbickaxute CBOE MHEHME O MOTYYEHHOM pe3y/braTe.

3AAYA 2: CabuHa, Bnoxus B 6aHk 10 000 maHaToB, 3abpana 1Ux crycrta
2 roga ¢ 15%-HbIM POCTOM 3a KaxAbln rod. Boluncnnte, CKObKo aeHer
3abpana n3 6aHka CabuHa:

PEWUEHMUE:
1. Hangute 15% ot uncna 10 000.
2. YMHOXbT€E 3TO YMCNO Ha 2.
3. NpnbaBbTe K noay4veHHon cymme 10 000.
4. Bbickaxute CBOE MHEHME O MOTYYEHHOM pe3yribraTe.

M3yunm aBa cnocoba pacyetra KOHEYHOW CyMMbl Mpu 6@HKOBCKUX
onepaunax. B nccnepgoBaHHbIX 3agadax nonyyYeHHble U3 6aHkKa AeHbru
OKasanncCb yBe/IMYEHbl Ha HEKOTOPbIM MPOLEHT OT NnepBoHayaslbHON
CyMMbl AeHer. Takoro Tmna 3ajaydn Ha3blBaloTCH 3a4avyaMmn Ha NpoCTon
MPOLLEHTHbIA POCT.

|. 3AZIAYX HA NPOCTON MPOLIEHTHbIA POCT

B HekoTopbix 3agadax npu OONbLIMX BPEMEHHbLIX MPOMEXYTKaX
pacyeTbl yCNoXHATCA. B 3TOM cnydae LenecoobpasHo Nonb30BaTbCA
dopmynamum.

[Nns BblUMCNIEHUSA MPOCTOrO MPOLEHTHOrO yBeNMYeHus (yMeHblue-
HUS) MPUMEHSsIeTCA cneayrolas Gopmyna:

S, =so(1+ﬂj, S, =so(1—ﬂj
100 100
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3pecb S, — nepBoOHayasibHOe 3Ha4YeHne, S, — KOHeYHOoe 3HaYeHue, 1 — YUCTOo,
nokasblBalolLlee BeNYNHY MPOLEHTHOrO M3MEHEHUNA 3a eOWHWULY BpPeMeHW,
n — NPOMEXYTOK BPEMEHMW.

3ALAYA 1: Alicenb B3Ana kpeauT B GaHke Ha cymmy 25000 MaHatoB nof
MPOCTOM NPOLEHTHbIN pOoCT B 12% B rog. CKONbKO AeHer oHa Ao/KHa BEPHYTb
6aHkKy yepes 2 roga?

PEWEHUE: Mo ycnosuio 3apaumn r = 12%, n = 2 roga n S, = 25000 M. Tak Kak

r-n
CyMMa yBenn4mnBaetcs, 1o no popmyne S, = S0(1+mj, nMeeM:

S, = 25000-(1+%) =25000-1,24=31000 .

OtBeT: 31000

SALAYA 2: Oxaman gns onnatbl onpeaesnieHHON YCyrn MooXua Ha cyet
500 maHaToB. B cBA3KM C onaton OoKasblBAEMOW YC/Yru B/OXEHHas CymMMma
eXeMeCa4YHo yMeHbluanacb Ha 10%. CkonbKko AeHer octaHeTcs y [xamana Ha
cyety yepes 3 mecsaua?

PEWEHUE: S, = 500 M, n = 3, r = 10%. Tak Kak CyMMa yMeHbLLAeTCs, BOCMO/b-

3yemcs opmynon n3 npumedanms: S, =S, (1—%)

S; =500- l—w =500-0,7=350 M.
100

OtBeT: 350N

YNPAXHEHUA

1. Mnaxa cumnTaet, 4yto BNoXeHHas eto B 6aHk cymma 300 maHaTtoB mog 30%
npmnobbinn 4yepes 5 et coctaBuT 750 maHat. Kak no-sawemy, npasa 1n oHa?
O6bACHUTe OTBET.

2. Bknagumk nonoxun Ha geno3unTHbin cdyeT B 6aHke 100 000 AZN nopg 3%
MPOCTOro NPOLEHTHOroO pocTta. CKOMbKO AeHer OyaeT Y HEro Ha CYETY Yepes
5, 8,10 net?

3. MNpeobpasysa Bblipa>keHUs S,;S{H%j n Sk:SO(l—%j, nony4uTe

dopMyribl 4N BbIYMCIEHNA CNEeAYIOWMX BENNYMH:
=9 =9 =9
a)S, =" b)n =7 c)r=1
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MpoBepbTe ceos
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OBPA3EL: b) Bbipasum n 13 nepsoi dopmynbl. S, = S{H%j

r-n
3anuiiem rnpaByto CTOPOHY PABEHCTBA B BUAE CyMMbl: S, =S, + .S, m
lNepeHecém caraemoe S Ha /1eBYIO CTOPOHY paBeHCTBA: S, — S, =S, %
YmHoxum Ha 100 o6e cTopoHbl paseHcTsa: 100(S, —S,) =S, -r-n.

100(Sn - SO)
Pazgesninm Ha S - r 06€ CTOPOHbI PABEHCTBA! — ., =n
o fp
100(S, -5, ) i 3
lNonyyeHHOe paBEeHCTBO n = S—" aBnsetca popmynon ana onpepe-
T
0

NeHnda n.

4. a) [Mopa Kakyto rogoBYO MPOLEHTHYIO CTaBKy cnegyet Akndy BNOXUTb B 6aHK
cymmy B 1000 maHaToB, 4toObI cnycta 8 net nonyuntb 2 000 maHaToB?

b) Kakag cymma, BNoXeHHasd B 6aHK C rogoBblM MPOUEHTHbIM POCTOM B
18%, cnycTa rog coctaBuT 7 316 maHaToB? Ecnu aTa xe cymma 6yaeT Bno-
»KeHa B 6aHK € rogoBo ctaBkol B 20%), CKOMTbKO AEHEr MOXHO MOy4nTb
cnyctsa 2 roga?

5. [lononHute tabnuuy, ncnosnbysa Gopmyy NPOCTOro NPOLEHTHONO PoCTa:

No B [oa080iA Bnoxennas cymma  Gpok BnoxeHuss KoneyHas cym-
MPOLLEHTHbIN pocT (manaros) (net) Ma (MaHaroB)

1 | 6aHk 3000 2 3840

2 Il baHk 25% 4 4000

3 Il bark 15,3% 5000 1295

4 IV baHk 11,5% 7000 10

Mo Tabnuue oTBeTbTE Ha Creaytolme Bonpochl. Bo Bpems BblUMCNEHNSA UC-
NoNb3ynTe KanbKynaTop:

a) B kakyto cymmy npeBpaTatca BnoxeHHbole B I 6aHk 3 000 maHaToOB Yepes3 rog?

b) Ckonbko geHer BbiniatuT lll 6aHk Yepes 6 mecaueB 3a BNoXeHHble 7 000 ma-
HaTOB?

c) Ckonbko feHer fo/mkeH 6yaet Bbinaatutb Il 6aHk 3a 4 roga npu rogoBom
npoueHTHon ctaBke B 20% OT HayanbHOW CyMMbI, yKa3aHHOW B Tabnnue?

6. na 3aHatua 6usHecom CyneiimaH B3an B kpeauT 20 000 (N Ha 5 neT u3
6aHka nopg 10% rogoBbix OT B3ATOM B 6aHKe CyMMmbl geHer. CKOMbKO geHer
OO/KEH BEPHYTb B 6aHK npeanpuHMMaTesib B Ha3HaYeHHbI CPpoK?

7.B dpopmyne S =S (1 + 7% -n) UNCNO 72 MOKA3bIBAET CPOK XPAHEHUSA BITIOXKEH-
n 0

HOW CyMMbl (T%:TJ. M3 3TMx paBeHCTB Hanuwute GopMmysy, MO KOTOPOW
100

MOXHO BblUUCNTb 1. HanguTte n, ecnu:
a) Sn =500, S0 =2500,7% =10%=0,1; b) Sn =2500, S0 =500, 7% =25% =0,25.



8. [lns onnatbl oKasaHHOW e ycnyrun J1atuda nonoxunaa Ha cBoi c4ét 1000 M.
Mo goroBopy 3a OkasaHue yC/yru 3ta CyMMa KaXkabll Mecsl, yMeHbLlaeTca
Ha 5%. Yepes cKoNbKo MecsLeB CyMMa Ha cyeTy OyaeT paBHa:

a) 800 M; b) 700 ; c) 400 c) 100 N?

9. Yemy Gynet paBHa 4epe3 8 mecauesB cymma 800 AZN, BnoxeHHas B GaHK YKASAHUE:
noa 12%-v ronoBow NPOCTON NMPUPOCT. 8 MecALges =
8 2
=§:?roua

10. Pogutenn Haprmus gnaga nony4vyeHns go4vepbio BbiClero obpasoBaHua 3a rpa-
Huuen gomkHbl 6yayT 3annatmte 50000 AZN. OHun nonoxunmn 32000 AZN Ha
OENO3UTHbIN cYeT B BGaHKe nog NpOCTON rogoBon 6%- NPOUEHTHbIN POCT.
Haprus noka xoaut B 1-n knacc. XBaTUT NN €M BNOXEHHbIX OeHer yepes
10 net ansa oby4yeHua 3a rpaHmuen?

II. 3AZIAYM HA CNTOXHBIV MPOLIEHTHBIA POCT

MHorga B 6aHKOBCKMX pacyeTax 419 HaxoX4eHUS KOHEYHOM CyMMbl 6epeTca
HEe MPOLEHT OT NepBoHaYanibHOM CyMMbl. [olydeHHas cyMmma yBE/IMYMBaETCA Ha
MPOLIEHT OT CYMMbl, BO3HMKAIOLLEN B KaXAbIN MOCAEAYIOWNIA MOMEHT BPEMEHWN.
Hanpumep, nonoXeHHas Ha 4ENO3UTHbIM CYET B OaHKe Ha 3 roga CymMMa OeHer,
NepBbIV o4 YBETMUYNBAETCA Ha onpenenéHHbIn NpoLeHT. B KOHLe BTOporo roga
nony4yeHHas CyMMa yBenM4yMBaeTCsl Ha TOT e npoLueHT. Ha Tpetuin rog nony-
YEeHHas B KOHLLe BTOPOro roga CyMmma QeHer yBeNM4mMBaeTCs Ha TOT Xe MPOLEHT.
Takuve 3agaydn Ha3bIBatOTCA 3a4a4aMn Ha CMTIOXKHbIV MPOLIEHTHbINA POCT.

3ALAYA 1: KnveHT nonoxun Ha cu4ét B 6aHke 35 000 N cpokom Ha 2 roaa.
Ckonbko geHer 6aHK JomkeH OyaeT BEpHYTb KIMEHTY Yepes 2 rofa, ecim 6aHK
Kaxkapli rof yBe/iMunBaeT CyMmMy npeablayLiero roga Ha 3%7?

PEWEHMUE:
1. Hangute 3% ot cymmbl 35 000 M
2. Cnoxute nony4yeHHoe ymcno ¢ 35 000.
3. Hangute 3% OT nony4YeHHOM CyMMbl.
4. CnoxuTe 3TO YMC/O C pe3y/1bTaToM BTOPOM onepauumu.
5. BbiCkaXxnte CBOE MHeEHUE O pe3yribraTe.

(OPMYJIA CNOXHOT0 MPOLLEHTHOIO POCTA

ﬂ,l‘lﬂ BblYNC/TEHNA CJ/ZTOXKHOIoO MnpoueHTHOro npupocta 4ucra rMnpuMeHdaeTCd
cnepytouwaa ¢opmyna: .
r
S, =85 1+—
100

3pecb S, — HayanbHas CymMma, S, — KOHEYHas CymMMa, 7 — YWUC/O, MOKa-
3blBatoLLiee NPOLIEHTHbIN POCT 3@ €AMHULY BPEMEHMU, n — BPEMS.
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Pewwte, nepesess
MECALb! B rogbl.
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3AZIAYA 2: HycpaT nonoxun B 6aHK 7 000 M. fToaoBOW NPOLEHTHbIM POCT GaHKa
cocTtaBnsgetr 11% oT cyMMbl npegblaywero roga. Kakyto cymMmy nonayyuut Hyc-
pat yepes 2 roga?

PELEHUE: B nepBbiin rog 7000 M yBenuumnuce Ha 11%. CnegoBaTenibHO, B KOHLE

nepBoro roga cymma 6yaoet coctaBnaTb 7000+7000-% =T7770 . Bo BTOpOIA

rog 7770 AN yBennunnnce Ha 11%. CnegoBaTtenibHO, B KOHLE BTOPOro rofa CyM-

Ma yBenuumnach Ha 11% OT CyMMbl NEPBOro roga: 7770+7770-% =8624,7 M.

DTy Xe CyMMy AEeHer MOXHO MOoMy4YnUTb Mo GopMysie C/IOKHOIO MPOLIEHTHOrO
pocrTa:

n 2
S =8,[1+="—] =7000-[1+2L1 ] =7000.1,11* = 8624,7 ™
100 100
OTtBeT: 8 624,7 N

1. icmaunn ytBepxagaer, uto 700 (M, BNOXeHHble B 6aHK C rofgoBbIM MPOLEHT-
HbIM goxoaoM B 10% OT cyMMbl npeablayLwero roga, yepes 2 roga cocTtaBsT
800 M. BepHo nn ero ytBep>xxgeHne?

2. ApxuTekTop pelwwunn roHopap B cymme 100 000 N, nonyyeHHbIn 3a NpoeKT
MOCTa, BNOXUTb B ABa 6aHKa. [10/10BUHY 3TON CyMMbl OH B/IOXMA Ha 3 roaa
B rOCyOapCTBEHHbIA 6aHK C rOAOBbIM MPOLEHTHBIM POCTOM 7% OT BIOXEH-
HOW CYMMbI, @ BTOPYIO NOMTIOBMHY — Ha 2 rofa B KOMMep4eCcknin 6aHk ¢ rogo-
BbIM MPOUEHTHbIM pocToMm 10% OT cymMbl Npeabigywero roga. Kakom 6aHk
pan 6onblue goxopa?

3. OnpenenéHHasa cymMa AeHer, BNOXEeHHbIX B 6aHK C rogoBbIM MPOLEHTHbIM
poctoM 25% OT cymMmbl npefplgywero roga, yepes 3 roga cocraBunia
100 mnH AN\, Kakoii Oblnia mnepBoHaYasibHas CyMMa, BIOXKeHHas B 6aHK?

4. Azep B3g1 5 000 maHaTOB B KpeauT M3 6aHkKa C roA0BbIM MPOLEHTHBIM POC-
TOM B 12,5% OT nepBOHa4vasnibHOM CyMMbl. Kakyldo CyMMy OH OOSXeH Bep-
HyTb 6aHKy 4Yepes a) 6 mecsues; b) 15 mecaueB?

5. Yncno aBtoMob6uUnelh ropoACKOro HaceneHUs yBenmunMBaeTCsa Kaxkabld rog
Ha 15% no cpaBHeHMIO C nMpegblaywMm rogom. Onpegennte BO CKOMbKO
pas BbIPOC/IO YMC/IO aBTOMOGUNEN B TeyeHne 5 nert.

[poBepbTe cebs
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PA3A4EJ 10

JlencTBMA HaJ MHOXECTBaMM

Bam 13BecCTHO, UTO Takoe o6beanHEHNe, NepeceyeHmne 1 -
Pa3HOCTb MHOXeCTB. Bce 3TM AeiCTBMA Had MHOXecTBamMu
o6/1agatoT pas3/IMYHbIMM CBOCTBaAMM.

Ona mHoxecTs A,B,C BepHbl criegytowmne CBOKMCTBa:

BcrmomuurTe:

Kak onpegenstoTcs
3JIEMEeHTbI 00'beJUHEHHUS
MHOeCTB? A Kak -
3/IEMEHTBI Ilepecevenus? /

@ NepemecturensHoe caolicTso:

@3 A@
AUuB =BUA ANnB=BnA

€)) CouerarensHoe caoiicTso:

C ©
1@3 @

AuBulC)=(AuB)uC ANnBNC)=(AnB)nC

ORI IO
@ Ecnn BcA (B nogMHOXecTBO MHOXeCTBa A), : B XN
: 21037 a L2 0 O O 0 o
J'».'“. 0 gvof,\‘a"‘

2,909 00 1 g ¢

P'eri0% 2059 '

AUB=A AnB=B

(4) JAVNEY}
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YNPAXHEHUA

1. Harigmute 4ncno snemMeHToB KaXaoro n3 MHoxectB A = {m, n, L, k, p}
n B ={n, p, g, j}. Onpegenure 4ncno 371eMeHTOB 0ObeanHEHNA U
nepecevyeHmnsa 3TMX MHOXeCTB. [1poaeMOHCTPUPYITE BbINOSTHEHME
A nepemMecTuTeNIbHOro CBOICTBA.

HbIX, LefibiX N paunoHanbHbix yncen? Kakme ns Hux aBnstoTCs nog-
MHOXeCTBaMM ApPYrnx MHOXecCTB? /I3006pa3nte nx ¢ MOMOLLbIO gnar-
D pamMm dnnepa-BeHHa.

II 2. YTO Bbl MOXeTe CkKasaTb O YucCe 31EMEHTOB MHOXECTB HaTypanb-

PUCYHOK 8 3. Ana mHoxecTtB A, C, D, npuBeaéHHbIX Ha pUCYHKe 8, mpoaHanusu-

pynTe HUxXecnegyoulee:

a)AnC b) C n D; c)n(A),n(C),n(D); d)AuvuD;
e)AnD; fyAnCnD; g)AuC h)Au CuD;
[) a1eMeHTbI, BXOoAALWMNE TOTbKO B MHOXECTBO A,;

h) anemeHTbI, BXOAsILLME TONbKO B MHOXeCTBO C;

k) anemeHTbl MHOXecTB A\D, A\C 1 D\C.

4. a) NMokaxunTe ABa TakMX MHOXEeCTBa, COCTOSLMX Kaxgoe M3 TpEeX
3N1EMEHTOB, YTOObl UX 0ObEeANHEHNE UMENO YETbIPE 3/1EMEHTA.

b) MokaxuTte Takne Tpu MHoxXecTBa A 1 B, 4tobbl n(A) =4, n(B) = 6,
n(AnB) = 2. Hangnte n(AuB). N306pa3ute 3T MHOXecCTBa C
MOMOLLIbIO Anarpammbl dinepa-BeHHa.

5. Kaxxgaa cembd, nNpoxmBalowas B Halwem Jome, nognucanacb Ha
raseTty, XypHasa UWin Ha TO U gpyroe. 75 ceMei nosyyatoT rasethbl, 26
cemMen — XypHanbl, 18 cemen — un rasetbl, n XypHasnbl. CKONbKO
cemen NPoXMBaeT B HaLLeM gome?

6. Ha LLKONbHbLIX CMOPTMBHbBIX COPEBHOBAHUSAX MO Gery u npbbkkam B
BbICOTY M3 yyawmxca VIl knacca BbINOMHUAM HOpPMaTMBbI 25 y4yacT-
HMKOB. 7 YenIoBEK BbINO/IHWUAIN HOPMaTUBbLI MO 060UM BMaam, 11 yeno-
BeK — TO/IbKO Mo 6ery. CKOMbKO yyaLUMXCs BbINOMAHWIM HOPMATUBbI:

a) no Gery; b) No npbikkam B BbICOTY;
C) TO/IbKO MO MPbIXXKaM B BbICOTY?

7. 13 61 yyawerocqa 27 4enoBeK 3aHMMAETCHA KONTEKLUMOHUPOBAHNEM
Mepanen, a 35 — Mapok. 6 YenoBeK KOMNEKUMOHUPYIOT M Medanu, u
[poBepbTe cebs
MapKu. CKOMTbKO y4YallMXCs HUYEro He KONeKUnoHnpyeT?
8.a)ecmmn(A) =18, nB)=23nun(AnB)=9,n(AuUB)=?
b) ectm n(M U K) =42, n(M) = 35, n(K) =28, n(M " K) =?
c)ecmun(C N D)=7n(C)=19,n(Cu D) =22, n(D)="?
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PA3A4EJ 10

- 9dAd N hd NLLJIBZAUBdRNE

1. 3 604kun ¢ 100 2 coka otmam 10 2 n gob6asunu 10 2 Boabl. M Tak HECKOMbKO

2

pa3. MOXXHO N1 NOC/Ie HECKO/bKNX TakKMX OENCTBUI MOMYYNUTb PacTBOP, B KO-
TOpOM coka byaeT 72,9 a?

. a) Hangmnte Hanbonblumin HatypanbHbiM genutenb vucna 10!, He paBHOro

eMy camomy.
Vkazaune: 3gecb 10! = 1-2-3-4-5-6-7-8-9-10.

b) Ha kakoe HavMeHbLlee HaTypasibHOe YMCno He 6yaeTt genutbcsa 1017

3. B MarasuHe ogexabl 06bsaABMeHa akUus:

Kaxapbiit nokynatens, cAenasiiuii NOKYNKK Ha CyMMy
cebiwe 1000 MAHAT, nonyyaer BOHYCHYIO
KAPTY 100 MAHAT.

boHycHas kapTa AaeT NpaBo Ha Noay4eHue U3 aToro MarasuHa
T0BapoB Ha cymMy 100 MaHar. YyacTHUK aKuum TepsieT npaso
Ha BO3BPaT TOBapa.

| |
—
I
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—
a'm
o
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LO
=)

HapMunH xo4veT kynntb KocTioM 3a 950 maHart, Tydnam 3a 80 mMaHaT U CymKy 3a
60 maHaT. B kakoM c/fiydae oHa NoTpaTuUT MeHbLUE OEHer:

a) ecnm KynuT Bce cpasy;
b) KynuT KOCTIOM 1 TydK, @ CYMKY NONYYNT NO KapTe;
C) KYMNUT KOCTIOM 1 CYMKY, a Tydaun nonyymt no kapre?

. Yuutenob gan 3agaHue y4eHNnKaM COCTaBUTb 3a4a4YMn Ha COBMECTHYIO pa60Ty.

B ycnoBun 3apaum Oo/mkHbl ObiTb npensioxeHus: «Mepsas 6puraga Bbl-
NO/THUT HEKOTOPYIO paboTy 3a a AHen, BTopaa 6puraga BbIMOMHUT 3Ty Xe
paboTy 3a b gHel. 3a CKOMbKO AHel ABe Opuragbl BbIMOAHAT 3Ty padoTy
pabotas BmecTe?» 3agadvy no TpeOOoBaHWIO y4uUTeNsa Hago COCTaBUTb Tak,
4TO6bl B OTBETE MOAYyYMNOChb «24 AHA». CKOMbKO pPa3IMYHbIX BapuaHTOB
MOXHO COCTaBWUTb B 3TOM C/ly4ae, ecniv a u b HaTypasbHble yncna v a > b?

. a) [Ba Manbuymka urpatoT B LIALWKKM Ha AOCKe 8x 8. Nocne HecKoNbKUX Xo-

OOB BO3HMKAET CUTyaLMs], KOrga YMC/I0 YEPHbIX CBOOOAHbIX KNETOK 6onbLue
yncra 3aHATbIX YEPHbIX KNeToK B 3 pasa, a y OO4HOro M3 MasbyMKoB
Lwallek Ha 2 6onblue. CKOMbKO LWALLEK Y KaXXAoro Masbymka?

b) loyb B 0OMHOYKY 3@ AeHb MOXET COTKaTb 3 apluiMHa TKaHW. 4 OHS OHa
paboTtana ofHa, HO 3aTEM K HEW Ha MOMOLb MpULLIa MaTb, KOTOpas B
O€eHb TKana 5 apwmHOB TKaHW. OHM NpekpaTuan paboTaTb, KOrAa X TKaHu
CpaBHAINCb ANNHON. CKOMbKO apLUMHOB TKAHW OHWM COTKann BMecTe?




216

c) MaTb pasgana geTam NOpPOBHY opexn. YeTBepo 13 HUX cbenm no 12 opexos.

lMocne 3Toro y 4yeTBepbIX BMECTE OCTaNloCh CTOMbKO XEe OPEX0B, CKO/IbKO
MaTb gana kaxaoMy. CKO/IbKO OpexoB MaTb fana Kaxagomy pebeHky?

. MNokynatenb 3awen B marasuH, umesa 10 maHat. ECNM K OCTaBLUENCA Y HErO

nocsie NOKynok cymme geHer fo6aBuTb elle O4Hy YeTBepTyo ocTaTka, TO Y
Hero 6yaeTt 7,5 % OT nepBOHaYasibHOM CyMMbl. CKOMbKO OEHEr Y Hero ocra-
nocb?

. MepBbIin 13 Tpex 6paTbeB BNOXWA B 6aHK @ MaHaT C p%-i npubbinbio, BTO-

a
2
[Nokaxkute, UTO Yepes3 roa Kaxablii N3 HUX nonyynT oanHaKoBYIO npuobbinb.

pon — 2a MaHaT C %%—171 NPUObBINBLIO, TPETUN — - MaHaT C 2p%-n NPUBLINbIO.

. MpeanpuHumaTtens ckynua 200 akumin HEKOTOPOW M3BECTHOW GUPMbI MO

100 maHar 3a kaxayto. [pu nogopoXxKaHMmM CTOMMOCTM aKuMKn Ha P % OH Mpo-
Aan nonoBuHy akuui. MNpn nogopoxaHum Ha q% OH Npofan NosIoBUHY OC-
TaBLUMXCA akunin. Pacuntante npubbiib OT NPOAAXM akLUN.

. ApeBHaqa 3agayva: CagoBHMK gan Tpem cbiHoBaM 100 1MMOHOB 1 nopy4mn

npogaBaTb IMMOHbI MO paBHOM LeHe. 1o Bo3BpalleHun ¢ 6alapa NepBbii
CblH BepHyn 1 maHaTt 80 ranvkos 1 4 NMMOHa, BTOPOM CbiH BEPHYN 1 MaHat
60 ranmkoB M 3 nuMoHa u Tpetnn — 1 maHat 20 ranmkoB 1 1 MMOH.
CKOMbKO IMMOHOB Aan CafOBHUK KaXXAOMY CbIHYy?

10. a) Ecnun cnpaBa wam cneBa K AaHHOMY HaTypasibHOMY ABY3HAYHOMY YMCYy

npunucatb 2, TO NONyYeHHble TPEX3HAYHbIE YMcna 6yaeT paBHbl. Hantu
3TO Yncno.

b) Ecnn pasgenuTtb 4Mcio, nosaydatolleecss U3 gaHHOro HaTypanbHOro ns-
TU3HAYHOro YMcna NpPUMNUCbiIBaHMEM K HEMY CMnpaBa 2, Ha YMCno, Nony4a-
foLeecs N3 MCXoOQHOro NATU3HAYHOrO YMca NpMNMCbiIBaHNEM cneea 2, 10
nony4mntca 3. Hantn a1o naTM3Ha4YHoOe Ymcno.

11. Mpu nogroToBke npeseHTauum no teme «bbiToBble 0TX0AbI M 60pbba C 3a-

rpa3HeHnemMm Opr)KaIOUJ,eVI cpedbl» LWWKOMbHUK COCTaBW/ T86I'II/ILI,y C HEKOTO-
p0|7| MHCDOpMaLI,MePI O eCTeCTBEHHOM pPa3/1oXXKeHNUN HEKOTOPbIX OTXOOO0B.

Bua otxoaa Bpems pasnoxenus
Koxypa baHaHa 1-3ropa
Koxypa anesbcuHa 1-3roga
KapToHHbIe Kopobku 0,5rona
Xesauka 20-25 net
[a3era Heckonbko AHelt
[TnacTukoBas nocysaa Cabiwe 100 ner



a) LUkonbHWK pewnn nepegenatb 9Ty Tabnuuy B CTONO4aTylo Anarpammy.
Hackonbko uenecoobpasHo 3anucatb 3Ty nHGopmaumio B Buae ctonbya-
Ton Anarpammbl? O6bACHUTE.

b) Kakyto gnarpammy npegsioxure Bbl 4149 Takon nHbopmaumnm?

12. KnneHT 6aHKa BMOXWUN AeHbrn ¢ 6%-0oi rogoBoi npubblnto. Ecnm 6bl oH
Broxun Ha 5000 maHaT MeHbLUe AeHer, To 3a rod ero nNpubblsib COCTaBUNa
6b1 1500 maHaT. CKONbKO AeHer BAOXW/ KNUEHT?

13. Mnaxa nonoxwna HeKoTopyto cyMmy aeHer ¢ 12%-oit rogoBoi Npubbinbto
Ha Oeno3nTHbIn cyeT 6aHka. Ecim 6bl oHa nonoxwuna Ha 1000 maHar
6o5bLle, TO Yyepes rog nonyymna 6ol 750 maHat Nnpmnbbinn. CKONbKO AeHer
nonoxwuna Mnaxa Ha cyet?

14. Moe3a, ABMXYLLMIACS CO CKOPOCTbIO 65 KM/4Y, Mpoe3xaeT MUMO Mnellexoaa,
MayLwero no napansensHon gopore B TOM Xe HarnpaB/ieHMN CO CKOPOCTbIO
5 kM/u, 3a 30 cekyHA. HargnTte onvHy noesga.

15. Noe3pn, oBwxkywmiica co ckopocTeto 90 kM/4, nmpoesxaeT MMMO Neco-
nonocel gnvHon 800 m 3a 1 MmnHyTy. Hanante onuHy noesga.

16. Camunp MoXeT goexaTb B FroCTu K 6paTy Tpemsa Buaamu TpaHcropTa: aBTo-
Oycom, Noe3aom 1 Ha Takcu. B Hmkecnegytouen Tabnnue nokasaHo BpeM4,
KOTOpPOE OH MOTPaTUT, ABUrasiCb TeM U/IM MHbIM BUAOM TPaHCMopTa:

Bua, [y o1 Aoma Ao flopora [yTb 0T 0CTaHOBKN A0
TpaHcnopTa 0CTaHOBKY bpara
aBT06yC 15 MmH. 2 4.15 MuH. 15 MmH.
noesz 25 MUH. 1 4. 45 MuH. 20 MuH.
TaKCH 25 MUH. 1 4. 35 MuH. 5 MMH.

MNpy ncnonb3oBaHMM Kakoro Bmaa TpPaHCMopTa Ha AOPOry yhaeT MeHblue
BpeMeHn? OTBeT 3anunTe B Yacax.
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|. Cratnctuka. BeposiTHocTh

Crp. 8-9. Nel. a) moxkuible; b) 13%; Ne2. a) 300; b) auBaps; c) ~880; Ne3. b) npamaTudecKuii KPy>KOK U BO-
Jreit6oar; Ne5. a) 360 mmr; b) 710 vm; ¢) 6002,5 mm; d) =0,53.

crp. 10-12. Nel. a) 20 xmHeit; b) ~ 73%; c) 2 paza; Ne2. a) = 66,7%; b) 50%; Ne3. b) 50%; c) 85%; d) 45%; Ne4.
a) 0,364 mroiim ~ 0,925 cm; 0,365 mgroiim ~ 0,927 em u 1p. d) 75%; Ne5. a)10,1 m; b) 1,6 m; ¢) 12 cm; d) 15 cwm.
crp. 16-18. Nel. 1) a) 11; b) 19; 2) 35%; Ne2. a) 5; b) 11; Ne3. b) 63% ; c) #9%; Ned. a) Peirturr 5-ro aBTOMOOM-
J14 BoIIe; b) Hampumep, ecayt mpumvenuTs 3Ty popmyaty Q = 3*T + Y + G + 3*R pevttuar 1-ro aBToMoOmMIIsa 6y-
net BbIle; Ne5. HauMeHbIlee ~3,2°, Haubobinas ~10,3% Ne6. a) 24%; b) 32%; ¢) 56%; d) 96%; NeT7. ~ 0,48;
Ne10. a) Maamrre 14 jet u Bo3pactoM oT 14 o 17 set ~50%; b) umcio HocuTesell CIIOpTUBHOM 06yBY B BO3-
pacre 25-34 net u 35-44 roza cocTaBIAET OHY YETBEPTYIO BCEX ITOCUTEJIEN. C) TUCTOTpaMMa MU TPadUK.
crp. 20. Nel. a) 140°F; b) 59°F; c) 122°F; d) 86°F; e) 131°F; f) 145,4°F; g) 41°F; h) 127,4°F; k) 116,6°F;
m) 251,6°F; Ne2. a) 5°C; b) 45°C; c¢) 15°C; d) 65°C; e) 115°C; f) 90°C; g) 35°C; h) 40°C; k) 26,7°C; m) 1,1°C;
Ne3. a) 10,8°F; b) 62,6°F; Ne4. ot 20,5°C mo 23,3°C; Ne7. Her.

cTp. 22-23. Nel. a)Huciio TypMCTOB, IOCeIaImX Typryio, pacTeT u3 rojja B rof. Umcyo TypucToB n3 Ame-
pukM cocraBjader GoJsbIIMHCTBO M T.A.; b) Umesmo typucroB m3 CIIA MOKeT yMEHBIIMTHCA UM COCTABUTH
600000 u T.71.; ¢) Ymeao mpuexaBimx u3 Azepbarimzkana 1 dnonnn yBesmrauBaercs; Ne3. VYV KaxkIoro us3 ABYyX
60JBIINX TeMIIepaTypa Tesa 0blia BbIllle 37°C, 3aTeM TeMIiepaTtypa Teaa PaTyuMbl HOPMAaJIN30BaIach, TEM-
neparypa tena Haspus ocraBasachk rmocrosaaHoi. K 11(23) wacom Bedepa TeMIiepaTtypa y 000UX yBeamdm-
Jock. Y Hazpwma Ob1na Bbiire. K HOun temmeparypa craga majgaTtb. MOXKHO CIIPOTHO3MPOBATH, UTO K yTPY
oHa Oyzer HOopMmasbHO. Ned. a) B moa6pe B Baky ~49°F = 9,4°C, B Illymie ~39°F = 3,8°C B HaxuueBaHa
~29°F = -1,6°C MO3KHO CIIpOTHO3UPOBaTh; b) B HosA6pe B Illyire Temreparypa moxkeT Ha 10°C OBbITH HUIKE,
gem B Baky; c¢) B nekabpe B Illyire Temmeparypa mozker Ha 10°C 6bITh HzKe 4eM B Baky; Ne5. a) Ha 3-i1 He-
nee; b) Ha 6-o0i1 Hemete; ¢) 1ua 10-i1 Hemee.

crp. 26-27. Nel. a) masoBo3MOKHOe coObITHE; b) MaJIOBO3MOKHOE COOBITHE; C) HocTOBepHOe —1; Ne2. 0,5;
Ne3. 0,4; Ned4. 17_6; %; Ne5. %; Ne6. a) %; b) 0,1; ¢) %; d) %; e)0,1;1) %; Ne8. a) 0,1; b) 0,2; ¢) 0,07; d)0,08; Ne9. a) %zo,l;
b) %:0,2; c) gzO,Z; Ne10. a) 0,125; oguo GuraronpuaTHOe cobbITHA; b) 0,25; 2 GJIATOIPUATHBIX COOBITIA; C)
0,125 BepOATHOCTD IOIIANIAHNA CTPEJIKM Ha CHHMIO YacThb — 0,125 (KazKAylo Y4acTb pacCcMaTpUBaTh OTHAEJBHO)
d) 0,375; 3 GuraronpuATHBIX cay4dad; e) 0,125; [ToagaHye cTpeJaKM Ha KaskAYyI0 KPacHyIo JacTh paBHa 0,125.
crp. 29-30. Nel. 1 Kpyr esmTcd Ha 5 PaBHBIX 4YacTell, 2 9acTy OKPaIlIMBaIOTCA B KpacHbI 11BeT. Ne2. a) P (kpac-

HEIMU 3es1eHoe) = 0,25; b) P (#e 3xenToe) = 0,75; ¢) P (ue gepHoe) = 1. Ne3. a) P(3) = %; b) P(2 ym 5) = %; c) P (meHb-
e 5) = %; d) P (ze paBHOe 6) = %; e) P (mpocroe umcio) = %; f) P(9) = 0; Ne4. 0,96; Ne5. a) P(m, n, p mum t) = 0,125;

b) P(a) =0;¢c) P (comacrraa):é—;; d) P(I‘JIaCHaH)=3%; e) P(rybuasa rnacnaa):%; f) P(markas raacuas)=0,125;

Ne6. a) 0,2; b) yBesmunres; Ne7. a) 0,9; b) 0,6; Ne8. a) 0,6; b) 0,5; Nell. a) 0,5; b) 1; ¢) 0,5; Ne 12. Her; Ne 13.
2 3 1

a) g; b) Z; Nels. 9

crp. 31. Nel. a) 55°C = 131°F, 12°C = 53,6°F, 93°C = 199,4°F, 61°C = 141,8°F; b) 125°F = 51,6°C, 42°F =5,6°C,

35°F = 1,7°C, 112°F = 44,4°C; Ne2. a) P(8) = %; b) P(2, 6, 10 ym 12) = %; Ne3. b) %; Ned. a) P(12) = %; b) P(uer-

Hoe ynco) = 0,5; ¢) P(mpoctoe unciio) = 0,3; d) P(apobs) = 0; e) P(mensirte 1) =0; f) P(6osbiire 25) = %; g) P(xpar-

HO 2-M 1 3-M)=%; h) P(okanums, Ha 5)=0,1; Ne5. d) cunnit; Ne6. a) 36; b) 30; L Ne7. a) 6%; b) 94%; ¢) 14100.

’ 37
II. PaumoHanbHble yucna
crp. 34: Nel. a) ) HeBepHO; b) BepHO; ¢) HeBepHO; d) BepHO; €) BepHO; Ned. a) {14; -5; 0; — 82; 12; 1} m {~ 11; 17},
b) {14; 12; 1} n {17}; ¢c) { -5; - 8,2; — 82} un {—%; - 22,3; - 11}; d) 14; 3,5; %; 12; 1} n {1,7; 17; 22,1; 0,93};

4 20 25 15 1 6 9 6 12 1 5 20 25 125 2 5
T v it W R
Too =~ 5 NeT. Ob6pa3serr: a) 55=5=10° 12 = "% 515 =33 100 — 9 b) - 2,3 = -270 1,25 =T77; 0,24 = 5
9,03 = %; Ne8. 1) 6yner B 4 paza GoJiblile; 2) B m pas.
crp. 36-37. Nel. a) {0,(7); 5,333...; 32,(56); 6,98(3); 0,(345); 1,43(12); 2,0(T)}; b) {0,(7); 5,333...; 32,(56); 0,(345)};

¢) {6,98(3); 1,43(12); 2,0(7)}; d) {3,4; 2,003; 0,444; 0,5; 8,111}; Ne2. 0,1(6) — cmewranHas ; 2,32999... = 2,32(9) —



qarisiq; 21,823823823...=21,(823); 9,09323232...=9,09(32)—qaris1q; 1,64026402... =1,(6402)—saf; 3,454545...
= 3,(45)- saf; 0,123444... = 0,123(4) - qarisiq; 3066,666... = 3066,(6) — saf; 0,24752475...= 0,(2475) — saf;
93 02654654...= = 93,02(654) — qarl'glq; Ned. % = O ,(3); %: 0 (5); % =0 58(3); 13_6 =0 1875; % = 0 (6)' 2% =0, 45'

31 = 0,(523809); 55=0,60(714285); 57 = 0,9375; 30 = 0,208(3); 25 = 0,42; 79 = 0,(2); 75 = 0,1(3); 29 = 0,(20); 25

465 900
=0,42; z55=0 (837), 1000 =0,9; Ne5. HpaBa

» 555
232 23 673 256 1 1

crp. 38-39. Nel. a) 9 b) 19 ;C) 1011, d) & e) 890, f) 15@ Ne2. a) 9, 3, SH’ 21@ 9995 7@, 16999 9999° 5, ﬁ;

2 23 2 107 72 1279 497 1 54 51
b) 15 1%; 75; 2m; IOW, 2950 16m 9000 Ne3. a) 2,(7) = Zg u 2,4(7) = 90, b) 0,(54) = gg U 0,3(54)= 990,

5 18 5 23 23 . abec — a,

Ne5.a)1,2(5)=1+0,2+0,005)=1 +10tgo=1+19+90=1+390 =150 Ne 6. a) 8—, b) 990 ;¢)1,m(nmm) =
=1,(mnm) =122 e N ba D: No8.7,(9999) = 7 good = 8 0,13; — 3,9; Ne9. ~1600 nwe’; ~ 2400 nan’,

crp. 41. Nel. a) Ha YJICJIOBOI OCU KOOpI_[I/IHaTa TOYKM, PaCIOJIOZKEHHOJ CIIpaBa OT HadaJja OoTcYeTa, I10J0-
JKUTEJbHA, KOOPAMHATA TOYKM, PACIIOJIOKEHHOI CJieBa OT Hadajsia OTCYeTa, OTPHUIlATeJIbHA, KOOPAMHATHI
TOYKM, COBIIQJIAIOIIIENl C HAYaJIOM OTCYEeTa, PaBHA HYJIA; b) IPOTUBOIIOJIOKHbIE YMCa; ) HeT; Ne2. a) HeT; b)
na; c¢) na; d) ma; Ned. N(-5); M(-3,6); K(-2,(1)); A(-0,5); C(1,(8)); B(4); D(5,8); Ne5. 5,8; 2,78; (0, 56}' 3,67(4)).
crp. 43. Nel. a) AB = 4,43; b) MN = 6,75; ¢) CD = 3 ; d) FD = 6.38(98); ) KF = 0,(06); f) EH = 635; Ne2. a) 8¢;
Ne3. -11,41; Ne4. a) N(0,64) man N(-6,44); b) M(-2,53(8)) mom M(11,23(8)); Ne5. a) 10; b) {-10, -9, -8,-7, -6, -5,
-4,-3,-2,-1,0,1,2,3,4};¢c) -126, 76, 78 u mp.; Ne6. 88; Ne7. 116 cm, B(111).

crp. 44-46. Nel. a) 5 (8) >-12,(9); b) 3 (5) > 3,55; ¢) -2,(67) < -2,676; d) 11 = 10,(99); e) 21,56(5) < 21,5657;
£) -0,78(3) < -0,(78); Ne2. a) < ; b)< c) = )>e)>f) g)>h)>N°3 213, 1M0;OM1;1M2 -6 -5;31mu
32;-582 u -581; Ne6. a) -3,5; 312, 03 7,?,ﬁ %’T’b) ; ﬁ 32,05 1 3;_%;%;—113, -2,3; -2,(3);
Ne7.a)m>0;n<0;b) —n > 3n; ¢) |0,5m| < |n|; Ne8. b) a-b < b+a < b-a (pucyHOK 133); b+a < a-b < b-a (sokil 13b);
b+a < b-a < a-b (sekil 13c ); ©) |b+a| < |a-b| = |b-a| (sekil 13a); |a-b| = |b-a| < |b+a| (sekil 13b); |a-b| = |b-a|<|b+a]
(sokil 13c); Ne9. a) Her; b) uncio, moxyss KoToporo 6oJibitie, ABasgercsa MeHbImM; Nel10. a) ITa; b) bali; c) bali;
d) bali; e) Her (He yunThIBaeTCA, YTO YMCJIO OAHO U TO *ke); f) bali; Nell. 1) a) ipu p < k, b) |p| < |k| mpy; ¢) |p| >
|k| olduqda; 2) mput m < n |m| > |n|, m > n opu [m| < |n|; 3) I cayuait: ipua > 8 u a + b < 0, |a| < |b|; II corygait: mpm a
>bua+b>0,|al>|b|; OI cayuait: mpua <bma+b <0, |a| >|b|; IV cayuait: mpu a < b n a + b >0 olarsa, |a| < |b].
crp. 48-50. Nel.a) x> -08mxr<3,4;b)y>68<my<1l;c)a>-100ma<112;f)n> —8% un<-4,05); Ne2. a) 8
<a<123;b)-3,4)<y<0;c)0,75<x<5,6;d)-11,93) <m<4,5;e)-2<p<2;f)-25<k <100; Ne3.a) 0 <x <
4,2;b) -5 <y <17,8(56); c)—22<a<0 Neq. a) A={1,2,3,4,5,6,7},n(A) ="7;b) B={-11,-10, -9,..., 9, 10, 11}, n(B)
=23; ¢) C ={-45,-44, -43, 42 -41}, n(C) =5;d) D ={5, 6,7, 8, 9}, n(D) = 5; Ne5.a) A = {1, 2, 3, 4}, n(A) = 4; b)
B={1,2,3,4,5,6,7,8,9,10}, n(B) =10; ¢) C={J}, n(B) = 0;d) D ={5,6, 7, 8,9, 10}, n(D) = 6; Ne6. a) 9 m 11; b)
-bm-2;¢)-128 1 0; d) -3 m 2; Ne7. a) {-4; -7,6} ; b) {-4} ; ¢) {&}; d) {-4; -7,6; -0,2; 0; 1,2; 3,45; 7,6(12)}; e) {-4; -7,6;
-0,2; 0; 1,2; 3,45 }; f) {-0,2; 0; 1,2; 3,45; 7,6(12)}; Ne8. a) a + (-3) < -0,5 ; b) |x|< 4,5(7); ¢) |b - 11,(2)| = 3; d) m -
1,(23) <7,4-9,(4); Nell. a) x -6 < 13; x ={7, 8,9, 10, 11, 12} ; b) 71 10; c) 6 u 9; Ne 15. a) mpu a < 0 HepaBeHCTBO
|x| > a Mmeer GeckoOHEUHOE YMCIIO PEILIEHN, ITIOTOMY YTO MOZYJIb JIEOOOTr0 YMCI0 GOJIbIIIE OTPULIATEIHHOTO YMC-
J10; b) mrob0oe umcsio Kpome 0 yIOBIETBOPSAET HEPABEHCTRY; C) KopHeﬁ "er;d)-a<x<a;e)0;f)-a<x<a.

crp. 53-55. Nel. a) ma; b) Her; ¢) Het; d) Her; e) na (kpome 0); Ne2. a) 15 ,0;b) 1;¢) - -3z d) -2,48; e) -5; f) -1 175;
g) -14; h) -32; k) -5,4; Ne3. a) 6,8; b) -175; ¢) -11,5; d) 15; e) 1255 ;1) 715, Ned. a) -0,5; b) 14,73; Ne5. a) 0,0(12);
b) 18; c) 140; d) 13,(703); Ne6. 114,(148); Ne7. a) 8 ay; b) 10000q; c) 287,(3); d) 12,75; Ne8. a) O6pa3err: 13—2; b) 14—2;
c) 6eckoHeuHOe unciua; Ne9. kupbI — 6,4 v, 6eskM — 51; yraeBoasl — 9,4r; Ne10. gynuciio, Ha 1 GoJbllle nan Ha
1 meHbIIIe J060TO IPOCTOTO UKciaa, 6oJibiirero 5, KpatHo 6; Nell. 4881,4 km; 2440,6 xkm; Nel2. a) 4,8; b) 0,8;
¢) 13; ) 0,(6); ) 11,625; Ne13. a) >; b) <; Neld. a) 2; b) 3; ©) 6; d) 32; Nel5. a) 855 b) o-

crp. 56. Nel. 13 xuwmr, 19 kuur; Ne2. Ob6pazerr: 9,5546; 9,5549 u p.; Ne3. 1) a) a + b = 7,2, obpazer: 7,1<7,2 < 7,3;
b) a + b = 7,24, obpazerr: 7,2 < 7,24 < 7,25;c) a + b = 7,237, obpazerr: 7,236 <7,237 < 7,238; 2) 2 u 3; 3) obpa-
3e1r: -2,99 u -2,8; nesbie rpaHnIe! -3 u -2; Ned. n < m < k; k > m > n ; Ne5. a) Bropoit; b) mepsbiit; Ne6. 1300 < h
< 1600; {1301; 1302; ... ; 1598;1599}; Ne7. a) 16,335; b) -8,246; c) -3,56; d) 89,096; e) -0,004; f) 60.

[1I. apannenbHocTb. [epneHAnkynapHocTb

crp. 58-59. Nel. a) orpesku AC, AK, AE; b) touku C, K, E; ¢) orpe3ok AB; d) Touka B; e) orpesru BC, BK,
BE; f) orpe3ok AB; g) ZACB, ZAKB, ZAEB; Ne2. a) [umMHa IEPIEHIUKYJIAPA; b) TOT, y KOTOPOTO HaMMeHb-
it yros HaksoHa; Ne3. MBL NC; KD1PA; b) MPL NK; MO.1KO; NOLPO; OPLOK; c) OALON; OBLOK,;,
OA 10K, Ne4. get; Ne5. a) B OCTPOYTOJIBHOM TPEYTOJIBHMKE PACCTOAHME OT JIF000# BEPIIIMHBI 10 IIPOTUBOIIO-
JIOZKHOVI CTOPOHBI eCTh AJIMHA IMepIeHIMKYJIApa, IPOBeJeHHOTO M3 JTOJ BeplIMHA JI0 IIPOTMBOIIOJIOKHON
CTOPOHBI. b) B IIPAMOYTOJIBHOM TPEYTOJIbHVMKE PACCTOSAHNME OT BEPIIMHBI OCTPOTO yTIJia A0 IIPOTUMBOIIOJIOZK-
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HOJI CTOPOHBI €CTh JIJIVHA KaTeTa, MCXOQAIIeTo 13 2To¥ BepimHbl; Ne6. 3 cm 4 mm n 10 em 2 mym; Ne7. 12 cwm,
15 cm 1 16,2 cv; Ne8. 16 ev; Ne9. a) 15 em mumm 3 em; b) iki hal: 7,5 em v 1,5 ev; Ne10. ¢ < d. Nell. Joxazku-
Te OT poTuBHOTO. cTp. 63. Ne2. Her; Ne3. a) Hert; b) na; ¢) na; d) na; e) baraberterafli ticbucagin, bali; Ne4.
CragaJia ompesiesraeTCA TOYKe Ilepecedenns oTpe3koB AA, 1 BB, nentp cummerpun O, 3aTeM onpesesnaer-
cs TOYKY, CUMMeTpuaHad Touke P orHocuTesnbHO Toukry O.

crp. 64-65. Ne3. IIpnMeHAOTCA CBOJICTBA CMEZKHBIX M BePTMKAJIBHbBIX yrioB; Ne7. 180°; Ne8. 540°; Ne9. 264°;
Ne10. 1080° Nell. a) 7wm 12; 6 m 9 (BHyTpenrue); 8 u 11; 5 u 10 (BHemume); b) 2 m 11; 31 12;4 1 9; 1 u 10; ¢)
2m6;3m7;4m8;1mb; Nel2. a) £2 = 124°; /4 =58° b) £2 + £3 = 84° ¢) L3 — /1 = 32°.

crp. 68-71. Ne2. O60CcHOBBIBaeTCsA HA OCHOBE CBOJCTB ITapaJlieIbHOCTM HNpAMBIX; Ned. a) na; b) ma; c) Her,
Ne5. a || b; Ne6. AB|| DE; Ne9. Ilepeceraercst; Ne10. a) 50°; b) 172°; c) 68°; d) 45° m 135°; Nel1. 75° 105°; Nel3.
103°% a || b; ¢ u d psambIe ¢ n d He mapaJsseabHb; Nel4. a) 53° b) 109° ; ¢) 65°; d) 69°, 54°, 57°; Nel5. 115°,
115°, 65°, 65°; Nel6. a) 75°; 105°; b) 52°; 128°; ¢) 80°; 100°; Ne 17. AB IIpamasd; Nel8. IIpumeHUTE PABEHCTBO
BHYTPEHHIUX HeKpecTexRaiyux yraos; Nel9. ML u NK; Ne20. a) napaJiiesbHbl; b) mapaJiiesabHbl; ¢) Tapa-
JIeJIbHBI 1M Iepecekarored; Ne21. a) 50°; b) 70°; Ne22. 45° u 20°; 95°; 60°, 130° n 110°.

crp. 74-75. Nel. b) ZGLP, Z/DUC u LSET; c) 28° mum 152°; 150° mum 30°; 90°; d) 67°; Ne3. a) ZLBOD pazBep-
HyTbI yroJ; b) ZPSR-npawmoit yrosa; Ned. a) 60° mom 120°; b) 105° nam 75° Ne5. a) 45°; b) 118°; ¢) 28° n
152°; Ne6. a) 66°; b) 101°; c) 102°, 78°; Ne7. a) 56° mum 124°; b) 40°, 140°; c) 135°, 45°; d) 48°, 48° mum 76°,
104°; Ne8. a) 30°, 150°; b) £10800; c) 67,5°, 112,5°. crp. 76. Nel. 160°, 20°, 20°; Ne4. na; Ne5. a) 30°; b) 90°; ¢)
45° Ne8. a) 20°; b) 60°; Ne9. a) 36° u 144°; b) 60° u 120°; ¢) 80°, 100°; d) 84° m 96°.

IV. 0aHoyneHbl. MHoroyneHol
crp. 80-82. Ne2. a) 57; b) (-0,7)%; ¢) 9%%; d) x'%; e) ab f) —y° Ne3. orBer menek; Ned. a) -15a°; b) -7b'?%; ¢)-4,5¢°d?;
d) -10x™y5; e) 12x%y% f) -0,7abc?; g) -a’ h) -0,36m’n; m) I%bc‘iyf’; Ne5. obpaszerr: a) 14a’bc” = 2ac® - Ta*bc?;

b) -3- bx’x?y? = -15x°y®; Ne6. obpaser: a) 4abc? u 4mn; b) xy ve -xy, Ne7. a) 21m’nd? b) 0,3k2x!?;

2
0) 23cab3(% j ave's ) -102'y; €) 5a’b’; 1) 00104ab3n7 Ne8. 2)128; b) 125; ¢) 1,96; d) oas; ©) 1204234,

1) —po5; 8 ors h) 2435 k) -0,343; m) 1o 1) ~as ) g3 N9 @) T2 T b) 995 ¢) (-11)P-(-11) d)[ j [lj

125) g) 81 7 15 ’
1331 14641 63

e) s B) b bV - b Nel0. a) ool b) (39 ) MO gy 19 a) 13; b) —: Ne12. @) 0,77 0,8% 13% H 1,2%

729
3 3 3
19 b 45 (-6); 0,15 [—5] : @ ; @ : [—gj; ¢) 5% 5% 5% 55 Nel3. a) 2% b) 27; ¢) 29; d) 29 e) 21 £) 2% Neld.

a) 3% b) 37; c) 3% d) 3% e) 3% £) 319 Nel5. a) 2ab; b) 6xy; Nel6. a) 4a*bc; b) 62,8x%; c) 762497” 8

3
crp. 83-85. Nel. a) a; b) x'; ¢) b*; d) m™: m®; em) a; f) k*; g) n% h) b™: b®: b* = b%; Ne2. a) 3 T b) 4b%; ) x5 d)
m?; e) 16; f) (3 5)* Ne3. 9 Neq, a) 27; b) 1000; ¢) -8; d) 4913; Ne6. a) -3x?; b) 3a?; c) 2a%b?; d) -Tm" e) 1; ) 1;

g) 3179”42 h) 3,.N'o7 a)749, b) - 67,(:)049 d) 27; e) 2; f) 7% g) 5% h) 1; k) 0,7; Ne8. obpazery; a) 2 x* x; b) y* v%
Yy

c) 113 - 11% d) 41°-43;e) 9% - 92- 9% f) 515 5% - 52 . 52 ; Ne9. a) cb; b) c’; ¢) c'%; d) ¢’; e) c*; f) c®; Nel0. a) 7% b) 11%; ¢) a?!;
Nell. x; Nel2. a) x%; b) a%; ¢) ; d) 0; e) 2; Ne13. a) 7; b) a; c) 11%; d) 3'%; e) 47; f) m?; Ne14. obpazerr: a) m= 4, n = 12;
b) m =13, n=23;c) m =2, n=_8; Nel5. Cymma 3Hauamx mmdp unciya kpatHa 3: ¢) = 999...96; Ne16. a) Vccaue-
nyiire cremenn ymcesa 3: 3! = 3; 32 = 9; 3% = 27; 3=81; ...; Kaxkada crenenb Kpatkas 4 okaHumBaercs Ha 1; b)
105 — 1 = 999...999 - cymma 3HageHnax mmdp umcia Kpataa 3; Nel7. a) a?, a2, a; b) @°, a, a ¢) a > 1; a, a> n a?;
d) a?, a, a®.

crp. 87-88. Nel. a) x% c) m%*; d) x%; e) x*; f) n?%; g) m!% Ne2. a) 3; b) 4; c) 7; d) x*; e) 5; f) 13; Ne3. Hoar ikisi,
Ned. a) 16x*y?; b) -8m*nb; ¢) 256a‘x!? ; Ne5. a) 9xy?; b) 12 a®bc?; c) 13 95 d) 0,2m° ; e) 3b4 Ne6. a) 4x%; b) 5 a’c?;
c) 6y* d) 0,3m5; e) —%b?’; Ne7. Obpaszerr: a) 0,09; b) 0,125; ¢) 64’ N08 a) (22)10 b) (2%)% d) (219)% Ne9. a) 275 ;
b) -8m'nf; c) -x1%y°2%°; d) 0,36a’b%c?; e)16x'y'?; f) -x'y*22; g) -§k21; h) Wazb%"'; Nel0. a) (a®b%? = (a’b?)3;
b) (1000x'2)? = (100.708)3 ¢) (0,001p%? = (0,01p%)3%; Nel2. a) —xy®; b) 9.7014 14: ¢) 8asb8c?; d) 144 x%y'®; e) 0,25a%b*c'%;

- 9 4. 4. 4
f) 3Tm¥n®; g) ~7a b N3, a) 3y’; b) 2wy o) 1a% N4 a) g5 b) Saage; O o5 D) s @) LU

N 15. a) 2% b) (5‘“’} o) [2’23 j .

cTp. 90-91. Ne2. crenens: a) 5; b) 4; c) 5; d) 5; e) 8; f) 4; Ne3. a) Txy; b) -3x* + 92> + x; c) -5ab + 3a?b; d) Ta® +
+2a*—a - 32; Ned. d) 3a® + b ; Ne5. a) 21p® — p?; 3; b) 3a*~ 5a® — a; 3; ¢) 8x® — 2x° — 6x%; 6; d) 14ab® - 0,20% - 1,
3; cBOOOIHBIN UeH «-1»; Ne6. a) 7; b) 3;¢c) 1;d) 3; e) 5; f) 2; Ne7. a) -4a® — 4ab + b? ; 52; b) -Tmn — 12mn?; -17;
c) llxy* + x?y; 298; Ne8. Obpa3zer: a) 9ab — 5a + Ta?; b) 4a — 3ab — 8a®+ Ha + Ta*; Ne9. a) 100c + 10b + q;
b) 90a + 9b + ¢; ¢) 110a + 2¢; d) 110c + 11a + b; e) 1001a + 1100b + 110c + 11b; f) 101a + 10b + 79; Ne10. asss — a
=111 (9a + 8) MOKazKMTe, YTO ITO IIPOU3BELEHNE KPaTHO 37.




crp. 92-95. Nel. a) 3a® - 18a + 5; b) 3a® — 18a + 5; ¢) a® + 4a + 11; d) -a® — 4a -11; Ne2. a) a® + a+ 1; b) 6x* + 2x+ 5;
c) -2y; d) -2c + 4; e) — n® — 1; f) 4; Ne3. a) -3,9x + 3,1x% b) 2,2a® +5; c) -3,7k* + 5,7k; d) 0,2b* — Tb + 4; Ned4.
a) 12a - b; b) 8a*- T; c) — 5b*+ 3b; d) 0,27x*- 0,06y% Ne5. a) a*; 2; b) Ta? — 3b* + 2ab; 2; Ne6. a) -12y* — 16y+10;
b) — 8x?+ bax — 10; c) 5b%— 16ab + 6a% d) -10x° — 7; NeT7. a) IOcuda n Haru ; b) FOcudcpa n Hazpwun; ¢) Haru u
Hazpwum; d) 1031 AZN; 1173 AZN; 2045,1 AZN; 725,9 AZN; Ne8. a) 8x + 20; b) 6 — 5; c) Tx +8; d) 13x; Ne9. a) O60-
3HAYbTE II0CJIeIOBATeIbHbIE HEeYeTHbIE Yncia Tak 2x — 1, 2x + 1, 2x + 3; ¢) O603HaYbTE MIOCJIEI0BATEIILHBIE
HaTypaJbHbIe YMcya Tak 7, n + 1, n + 2, n + 3, n +4 Kimi isare edin; Nel0. a) 5a-b-11c; b) 8x*+2x*—4x; c)
Taxd+ax’*+12ax; d) 1,4a°-3b%+2; Nel3. a) 32a% b) 30x%y; Neld. a) -5x* + 2xy; b) -3y* + 2xy; Ne 16. -y*—1,by + 1;
Nel7. a) 10,5; b) 3; Nel8. a) -156° — 55b; b) b* + 102b; ¢) 255° + 22b; d) 15b% + 55b; Ne 19. Obpasers:
a) 4b® + 12 + (-6b*- 8,2b); b) (4a®- 4a) + (-5a* + 3a?); Ne 20. Ob6pazerr: a) (3x* + x) — (x* + 8); b) Ty® — (6 — 3y* — 4y?);
Ne21. Ykazanme: a) n® + n + 30n; b) n® + n — 30n; Ne22. a) -Ta; b) 2xy; Ne24. a) 4m? — 10m - 4; b) -24m?3 — 20m?
-4m —5;c) -32m° + 4m? — 24 m? + 22m.

crp. 96-98. Nel. a) 10x + 35; b) 3m? + 2Tm; c) 8b* — 88b; d) — 3x? + 6x; €) 10x® — 6% f) -20¢” — 2¢?; g) 6a* — 12a + 36;
h) 2x® — 14x® + 2x; k) 1,7y% — 2,04y* + 6,8y; Ne2. a) 40x® +30x" — 50x%; b) Tr’k* + 11n'k — n’k* + 15n%; c) 8a’b* +
+ 10a%* - 2,1a%b%, d) 3,3x%y® + 62%y® - 1,5 £°y® + 6,9 2%y5 Ne3. a) 0,6x* — x%y; b) %m%z + %mn‘* - %mznz;
c) -0,2a%b" + 0,7a%b; d) —Z%p"lc3 + %p"l& +pkS; Ned. a) -4,7; b) -85; ¢) 7,6; d) -22; Ne5. 3a®b + 6ab* + 3abc; Ne6. 156;
Ne7. a) 3;b) 16; ¢) 0; d) —x* -3<0; Ne9. a) -m* + %’m3 —1,5m’n; b) —x* — 3x% + 3,52%; ¢) a?; d) Tx — 32%; €) ba + 15a* - 5a’;
f) 3abx - 6a’x® - 3a'x; g) 0,4x® — xy; h) %a% - %azb2 + %ab% k) -0,4c*d* + 2b%c*;, m) -2a’y” + 0,2a*by® + %a"’y"’;
Nel0. a) 7; b) 8; c) 49; d) 0,4; e) -2; f) 24; Nell. a) 0,5; b) -2; c) 1,6; d) -2; Nel2. 20 cm, 16 cm, 8 cm; Neld.
a) 4x* + 18x; b) 6y* +12y; c) 20b + 4b2.

crp. 100-101. Nel. a) x* + 4x + 3; b) 2 —x - 6; ¢) 22 + 8x + 16; d) 22 + b + 3; Ne2. a) 22 + 6x + 9; b) 2% + bx + 4;
c) 22+ Tx + 3;d) 3x% + Tx + 2; e) 222 + 11 + 12; f) 3?2 + 4 + 1; Ne3. a) 2 — 3x% + 2x — 6; b) -3x% + 11x% - 10x;
c) ¢ - 16; d) 30x* — 61x%y® + 30y*; e) 2a® + a’b? + 4ab + 2b%; f) 2% + 5x* + Tx + 3; Ned. a) 2x® + 13x* + 18x - 9;
b) xty —axt — 11a®y? + 11x%y + by’ - bxy ; ¢) a —a’c — b + abc — ¢ + ac® + k — ack; d) 27Tm? — 24m?n + 8mn® — n?,
e) 0,75a%b + 2,5ab? — 12b* + 0,5a + 3b; f) 0,6p% + pq* — p* - 0,69 — ¢* + pq; Ne6. a) a + 9; b) a - 9; ¢) -0,5a - 1,
d) 4 —a; NeT7. a) 25; b) 78; Ne8. a) 12(n + 2); b) 24(n + 3); Ne9. a) 46; b) 0,1; c) 20,25; d) 2; Ne10. a) 3a?, 7b, 35b%
b) 2x, -Ty, 10xy?, c) 4a, 3, 6a®, b3, 3b%; d) 15, 2y, 3, 18y*, 5; Nell. a) -1; b) -2,5; c) 2; d) 2.

crp. 103. Ne2. a) a% b) 5; ¢) z; d) y; e) 622 f) (y + 1); Ne3. a) 4; b) -25, x; ¢) (a — 1); d) 2, 5, 2% e) 3, z; f) Her,
Ned. a) 2a; b) bxy; ¢) (x — 1); d) -9¢; e) (x + 1); f) (b -5); Ne5. a) 15a%b; b) Tx*y*; c) 2(x — 1)*(x — 2)% d) c?;
e)x?(x-1)(x+ 1);f) (n-3)(n + 6)>

crp. 104. Nel. a) x(mx -n); b) y(6y — 5); c) 3a2b*(b* + 3a); d) 4(1 + 3xyz); e) abce(c? — ab?); f) xt(0,bx + t2); Ne2.
a) (@ — 2)(bx + 3y); b) (x + 6)(9a — 7); c) (m — 1)(m - 6); d) 4(k + 4)(2+ (k + 4)%); Ne3. a) (e — b)(10b - 3a);
b) (1 — 2)(Tx +6); ¢) (x + y)(n + m); d) -2(x — y); Ned. a) abc(a’b + ac - be?); b) 2xy(2xy® — y° + 3x%y — 4y,
c) -Tm(n® + 2m? — 3n?); d) 2% (x® + 2%y — x'y*+ yY); Ne5. a) x’y(a - 2x)(1 + y?); b) ab(m - n)(a®> + b);
c) Txdy?(k — 2t)(x® + y?); d) bc*(3x — 2a)(ac? + b?).

crp. 105-108. Ne2. a) (x - b)(a + y); b) (a — 2b)(y + 2x?); ¢) (x + 3)(x + 2); d) (%ax -b)(3x—-1y); Ne3. a) (b +x); b) (n-k);
c) (a—2b); d) (b + 1); Ned. a) (x + 1)(x* + 1); b) (a - b)(a - 8); ) (¥* - D)(¥* - 1); d) (a + b)(b - 5); e) (a + 2)(a’ - 1);
) (x + y)(7 — x); g) (b* — 2)(b* - 3); h) (n + m)(k — n); Ne5. Tak Kak HeT 00ILMX MHOXKNUTeJEei. ; Ne7. a) (a — 1)(a
—4); b) (a + 2)(a - 8); ¢) (x +y)x + 8y); d) (a + b)(a + 6b); e) (y—x)(y — 8x); ) (m — n)(m — 4n); Ne8. a) a® + ab +
ac + bc=(a +b)(a + c); b) 2a® + ab + 2ad + bd = (2a + b)(a + d); Ne9. a) (a + 2)(b + ¢); b) (x + y)(x + y); ¢) (y + 2)(8
+¢); Nell. a) (a — x)(ba - 7); 91; b) (m — n)(m - 3); -0,625; ¢) (a + b)( a — 11); -30,8; d) (a — b)(a - 2); -0,33; Nel12.
a) 15600; b) 12500; c) 550; d) 28; Nel3. a) 10; b) -20; c) 1; Ne14. a) Bepnoe; Nel5. a) -2; 8; b) -1; 12; ¢) -4; 1; d)
-1; 5; e) -T; 4; ) -0,2; 2; Nel6. a) 10b%; 3a?; 2b; b) 10xy?; 2x; y; c) 3n?; 4m; 3; 6mn?; d) 15; 2y; 3; 18y*; 5.

ctp. 109. Ne5. a) -Ta; b) 1; ¢) -m; d) 5.

crp. 111. Ned. a) (a®+1)(a-1); b) (x — 2)(x-5); c) (b-2)(b-6); d) (a-8)(b-5); Ne5. a)-5 1 8; b) -1 u -6; Ne7. a) %; b)
0; Ne8. a) a® — 2ab — 2b — 4a°.

V. TpeyronbHuKK

cTp. 116. Ned. a) 130°; b) 135°, ¢) 17° d) 20°; e) 30°.

crp. 117-118. Ne6. a)72°; b) 61°; ¢) 120°; d) 23°; e) 27,6°; f) 67,2°; Ne7. a) 100°, 20°, 60°; b) 32°, 98°, 50°; c)
21°, 75°, 84°; Ne8. a) 68°; b) 19°; ¢) 20°; d) 81°; e) 69°; f) 48°; Ne9. 1) 30°, 65°, 85°; 2) 54°, 83°, 43°; 3) 27°, 54°,
99°; 4) 33°, 99°, 48°; 5) 40°, 40°, 100°.

ctp. 119. Ne3. a) 93°; b) 128°; c) 16°; Ned. a) 66°; 58°; b) 110°; 40°; 30°; ¢) 80°; 30°; 150°; Ne5. 120°; 36°; 24°;
Ne7. a) 120°, 30°, 30°; b) 13°, 83,5°, 83,5°; mam 13°; 13°; 154°; Ne8. a) 63°, 45°, 72° n 117°, 135°, 108°.
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crp. 120-121. Ne3. a) NK < MN < MK, b) ZA < ZC < £B; Ne4. Tunioreny3a, KaTeT, JIe3KaIlUii HAIIPOTUB yTJIa
B 34° — HamMmeHbI1aa cTopoHa; Ne5. PaccmaTrpuBarorea aBa caydas, o6a mpaBsr; Ne6. PaBHOoOempeHHBI;

crp. 122-123. Nel. Cymma anmH JIFOOBIX JBYX OTPE3KOB JOJIZKHA OBITH OoJiblile uMHBI TpeTheil: Obpaszerr:
3,5 cMm, 2,1 cm 1 43 mm; Ne5. a) Hert; b) Her; c) ma; Ne6. a) 1) 40 cm; 2) 122 cm; 3) 17,1 em; b) 1) 7 mam 8; 2) 7; 3) 9
Ne'7. Het; Ne8. 6,92 cm; Ne9. IlIkosa — marasme — goM; Nel10. a) 31 km; b) 19,9 xm; Ne 11. Mozket; Ne 13. Yka-
3aHMe: IPUMEHNTe HepaBeHCTBO TpeyroabHmKa; Ne 14. 37; Nel5. a) (1;9); b) (9;23); ¢) (0;10).

crp. 125. Nel. a) 735/, 282/, 2040,7/; b) 229207, 2124007, 2340”; c) (3,(3))°, 10,5°; Ne2. a) 1) 73°24/; 2) 66°12/,
3) 125°6; 4) 41°55748"; 5) 12°30/; b) 1) 12,6°; 2) ~44,277°; 3) 54,008°; 4) ~135,933°; 5) ~49,014°; Ne3. a) 33°55/;
b) 22°24/3"; ¢) 129°53/34”; d) 16°59’50”; f) 44°15/15”; g) 140°15’; h) 85°59'.

cTp. 127-128. Nel. 45,8°; 90,16°; Ne2. 48°; cTp. 129. Ne3. 17,4 cm; Ned. 9,4 cwm;

crp. 130-131. Ne2. a) /ZBAT = Z/DAT; b) BM = AM,; c) AD-ya; Ne3. a) 48°; b) 33,4 cm; ¢) 90°; Ne5. Her;

crp. 132. Nel. a) BepHO; b) HeBepHO; ¢) HeBepHO; d) BepHO. Ne2. a) 48°, 60°, 72°; b) 1) 68°; 68°; 44° vy 68°; 56°;
56°; 2) 136°; 22°; 22°; 3) 100°; 40°; 40°; Ne3. 60°; Ned. 56°; Ne5. 25°, 70°, 85°; 25°, 60°, 95°; Ne7. 100 mnr; Ne8.
49 mvi; Ne9. 4,8 cm; Ne10. 214,5 cm.

VI. DopMynbl COKpaLLEHHOTO YMHOXEHUSA

crp. 134-136. Nel. a) x*+8x+16; b) 9-6a+a’; c) 1-4x+4x* ; d) a®>+10a+25; e) b2-14b+49; Ne2. a) 25y>-30xy+9x?,
b) 0,09a2-2,4ax+16x c) 100c?+2bc+0,01b% d) 49p>-14pk+k?; e) 144+192k+64k?; f) x2-xy+y?; g) 0,36+2,4x+42?,
h) 0,04m2+2mnb+25b°n?; k) 144a2-7,2ac+0,09¢?, Ne3. a) b; a; a; b) 10; ¢) a;25;10a ; d) 140; Ne5. a) k?+a? +2ak;
b) a’+4a+4; c) 4a’+4ab; Ne6. a) 10201; b) 9801; ¢)3721; d) 39601; €)998001; f) 494209; g) 98,01; h) 104,04,
k) 93025; m) 1002001; n) 358801; 1) 99,6004; Ne7. a) 4xy; b) -4xy; Ne8. a) x*+20x*+100; x*-20x>+100;
b) 49+14y3+y®; 49-14y°+y®; c) -4ab; Ne9. a) x*-6x*+9x% b) c*-1,4c5+0,49¢5; c) a'’+24a"+64a*; d) x*+6x'+362%,
e) 4y°-2y°+0,25y*; f) a?+x’+ %; Ne10. a)16; b) 0; Nell. a) 144m?>*-24m-1; b) -49x2+1542-109; ¢) 14a; d) 4a*+36b?;
e) 18ab-81; f) -162-18a?; Nel2. a) 2x%+3x2+9; b) -5b+14; c) 4a?; d) -21b-4; Nel3. a) 72,84; b) 128; Nel4. a) 1,7,
b) 2,2; ¢) 13 ) 3,125; €) 1; f) 1.

crp. 137-138. Nel. a) (x+4)(x+4); b) (x-4)(x-4); c) (2x-3)(2x-3); d) (2x+3)(22+3); Ne2. a) (9a+b)(9a+b); b) (10xy-1)?
c) (Tx+2y)?; d) (7Ta-76)% e) (3c+4d)?; f) (4-a?b?)?; Ne3. a) 16a? ; b)x? ; c) 2bc; d) 5ab; e) 81a?; f) 16x?;, Ned. a) a; b) 2;
c) -2p; d) 0; e) -20bc; ) 14xy; Ne5. a) (x?-4y?)%; b) (0,5x+2y?)?; c) (%a2+4b)2; d) (mn-n?)?% Ne6. a) Ty; 25x%; 49y?,
b) 10b; 81a?; 180ab; c) -3n?; 9n?; 100a?; d) bm; -8n; 64n? NeT. a) 676; b) 2116; c) 400; d) 256; €)12544; ) -5184;
Ne8. a) 5;b) 4; ¢) -1; d) 5; e) 2; f) 4; Ne10. a) 4a?; b) (3b-a)?; ¢) 16; d) 0,81n?

crp. 140-142. Ne3. a) x*-49; b) a8-b% c) c!*-k'*; d) 81x2-b*; e) 0,49a*-b?; f) 25¢'°-9k?; Ned. a) 6b 3a; 36b% b) bm; bm;

9x2; ¢) 1,2m?%; 1,1a; 1,2n?; 1,21a% d) m?; 18n*; Ne5. a) %21716 - %n“; b) lgfoa“’ 9 -n'; c) % 8 d) égg —0,0004;

Ne6. a) 9999; b) 1591; c) 2496; d) 39999; e) 0,9975; f) 3,9991; g) 288,91 h) 999996; k) 899,96, m) 489999; n) 9991;
1) 89975; Ne7. a) x2-y%; b) —(x+y)%; c) (b-a)%; d) —(x-y)?; e) c-b?; f) (a+b)?;, Ne8. a) a’-25x*y?; b) 81-180p*+100p%;
c) 4a*b%-9; d) 100y3-0,04a?; e) 81x2-289af; f) 1,21y%-0,09; Ne9. a) a= 0 b) b=0; Ne10. a) 0,04; b) 225; c) 1,44;
Ne 11. a) (4a-2b)(4a+2b); b) (8 9k)(8+9k), c) (mn-5)(mn+5); d) (x — ) (c+ ) e) (y-0,2)(y+0,2) ; ) (0,8-0,7x)(0,8+0,7x);
9) (2n-25) (3n+25); b) (1,3 - 320) (1,3+3); Ne12. a) (6a-b) (6a+b); b) (4m 3n)(4m+3n) 0) (k-ab)(e+ab); d) (5n-x)(Gn+x);
e) (8x-11y)(8x+11y); f) (2ab-1)(2ab+1); g) (9a-7)(9a+7); h) (12b-Tm)(12b+7m); k) (p-ab)(p+ab); m) (0,1n-3m)(0,1n+3m);
n) (0,3x-0,7y)(0,3x+0,7y); 1) (ax-1,1m*)(ax+1,1m?); Nel3. a) 1160; b) 251; c) 0,79588; d) -2280; e) 8,33; f) 13%;
Neld4. a) 0,75; b) 0,2; ¢) %; d) 4,375; Nel5. a) x2-225; b) -8a2-1; c) b*+9; d) 75x%+16; e) x?+1; f) 5x2+0,25; Nel6. a) a*-b*;
b) 16at-y*; ) mi-b%; ) a*-1; Ne1T. a) -12; 8; b) +4; ©) £0,5; d) =33 €) +9; 1) +2; g) @; h) @; k) £1,5; m) =7
Nel8. a) 2a®>—40a + 12; b) 1-8b; c) 8x?; d) 242a*—66ab; Ne 19. a) (x—1)(x + 7); b) (4a-6)(4a + 4); ¢) (14-2x)(4 + 2x);
d) (10y + 1)(-4y-1); e) (4x-2)(10x + 2); f) a(a + 22); g) 4ab; h) 4mn; k) -40x; m) (2c—4x)(6¢c + 2x); Ne20.
a) ®-2xy + y*—49; b) m*-9n>-12n-4; c) a*+ 12a + 36-16b% d) 92> -1 + 2b-b?, Ne21. a) (12-5)(12 + b5);
b)(20-9)(20 + 9); c) (31-12)(31 + 12); d) (30-7)(30 + 7); e) (40-13)(40 + 13); ) (50-9)(50 + 9).

crp. 144-145. Nel. a) @® + 3a® +3a + 1; b) @® — 6a® + 12a - 8; ¢) 8x® + 12x%y + 6xy® + y*; d) 8a® — 36a? + 54a - 27,
Ne2. a) x* + 3x%y + 3xy® + % b) m? — 3m?*n + 3mn® — n?; c) x® + 6x* + 12x + 8; d) 2%(13 + 4a?b + 18ab? + 27b%
e) m? + 0,6m? + 0,12m + 0,008; f) 125 — 75x + 15a% — a%; g) 8p® — 12p* + 6p — 1; h) y® + y* + %y + %; Ne3. a) 42875;
b) 1771,561; c) 140608; d) 79507; €) 8012,006001; Ned. a) X = ab; Y = a®b? b) X = 2a; ¢) X =2b; d) X = 3a; Y = 27a%;
e) X = ab*; Y = a®b'?; Ne5. a) x° — 3xty* + 3x%y® — y'%; b) -a'® — 3a°b" — 3a’b'* - b?*; ¢) 272’ - 189xf*y + 441902 343y ;
d) -64m!? — 48m®n® — 12m*n!® — n?; e) 2%(13 + 1lazb8 + 2ab® + b f) %a”‘ - 16§¢112b2 +28§a6b4 - 15§b6;

g) a®b® —Ziazb6 +1%ab3 - Z—Z; h) —1%—5 m? %m n - Z—Omn - 2?71? m) 0,125x3y% — 1,5x'y> + 0 06x5y -0 008x6y ;

Ne6. a) 6a2b+2b?% b) -54m>n—2n%; c) 2% + ¢*; d) — a® - b%; e) a® — b%; ) 3mn? — 3m?n ; NeT. a) —%{Jc 0 34313 + 3—9:



c) 42x% + 42x%y + 84xy? — 49y°; d) %953 + llac2 + 1lx + 18T58; Ne8. a) 27a°b% + 27a°b° + 9a'b% + a’b%; b) m*n'> — 9mn't
+ 27 m*n™ — 27 m3n?; c) 13—5x3y9 + %:r:zy + i.7cﬁy + lx3 2. d) 343a’bc? — 147a*b’c™ + 189a’b3c® — 27abb3c?;
e) 0,001 x8ysc® - 0,006 x*yc*® + 0,012x%y*c1*~ 0,008; f) a’bt®ct? — 3,6a%b'c’® + 4,32a%b7cS + 1,728a’bc’.

crp. 147-148. Nel. a) a® + 4ab + 4b%; a® + 2ab + 4b% b) 36m? — 12mn + n?, 36m? — 6mn + n?, c) 4k* -12k + 9;
4k* -6k + 9; d) 0,25 2 + bay® + 25y*%; 0,25 a2 + 2,5xy? + 25y*; €) 49m? — 14 mn? + n*; 49m? — Tmn? + n*; f) %az +
2abt + b%; o=a? + Zabt + b%; g) 2,56 — 16d + 25 2,56 — 8d + 25d% h) 1,69a%b* + 2,6ab + 1; 1,69a%b? + 1,3ab + 1;
Ne2. a) (m +n)(m* — mn + n?); b) (x - y)(@* = 2y + y?); ¢) (2 +a)(4 — 2a + a?); d) (5 +a)(25 — ba + a?); f) (3 - x)(9 + 3x + x?);
g) (c-1)(c* +c + 1); h) (¢ + 1)(#® -t +1); K)(x — 4)(x* + 4x + 16); Ne3. a) (k — 10)(k* +10k +100); b) (0,1 + a)(0,01 - 0,1a + a?);
0) (30 + b)(ga? - 5ab® + bY); ) (5 - 5b) (g + 2b + 3b%); £) (1 - 5a)(1 + 5a® + 25a); g) (Ta* — b)(49a + Ta‘b? + bY);
k) (1,2 — 0,1x%)(1,44 + 0,15x% + 0.01x*); Ned. a) 8p? — 27; b) b - 1; ¢) 27n® + mS ; d) 64m? — 27n?; ) 27a® + d*;
g) 27 — d?; Ne5. a) 43; b) -215; Ne6. a) -a® — b% b) -a® - b3 c) a® + b3; d) -a® — b% NeT. a) 2 + y*°; b) 27d° + 8c?;
c) 125 + 4% d) 27" + 64s™; Ne8. a) A = 3y; b) A = by; C =by; B = 20xy +64x*;D = 4x; c) A = 2d; Ne9. a) 2; b) —4%;
c) 4; d) 2; Ne10. a) (2x + 1)(x® + x + 1); b) a(a® — 3ab + 3b%; ¢) (10 + a — b)(100 — 10a + 10b + a*> — 2ab + b?);
d) Bx —y)(3x? + y?); f)(y + 1)(y* - Ty + 19); g) (4m + n)(Tm? — mn + nz).

crp. 149-150. Ne1. a) 9936; b) 0,9964; c) 0,9919; d) 999975 Ne2. a) 2y° — 32y; b) 1 — b'?; ¢) -9x% + x°; d) a'® - 625;
Ne3. a) 0; b) 2y* — 74; c) 6x — 9; d) 48; Ned. a) 44; b) .N'05 a) x2xy + y* - 1;b) a* - 2ab + b> - 9; ¢) m?* + 2mn
+n?—4;d)c®+8c+ 16 —9d?% Ne6. a) 4; b) 0; Ne7. a) (3 ab) (3 + ab); b) (2mn2 3)(2mn? + 3); ¢) (0,3y® - 0,7x)
(0,39 +0,72); ) (1,1p — 1)(L,1p* + 1); ) (0,1ab® - 0,4)(0,1ab’ + 0,4); ) (13a* - o) (15a* + 33); Me8. a) 5; b) 100;
c) 0,5; d) 25; Ne9. a) x(x — 6); b) (-3x — 3)(1 — 3x); ¢) (5 — a)(a + 13); d) (3b + 1)(3b + 5); Ne10. a) 17,4; b) 17,
Ne 11. a) 4a; b) 7x(3x + 2); Ne 12. a) a® + 22a — 28; b) x* + x* -ba? + 2 Nel3. a) (R 3a +1)(0,09a? —0 3a +1), b) (m -0,2n)
(m? + 0,2mn + 0,04n?); c)(x* - 0,4y®)(x* + 0,4x%y® + 0,16y%); d) (4 - b4)(16 + b + b%); e) (3 - a"’)(9 —a° + a'’);
f) (1lx“ + b5)(2lac8 l9c‘*b5 + b10); Neld. a) 58(41% - 41-17 + 17%); b) 48(532 + 53 5+ 25); ¢) 400(332 - 33-17 + 17?);
Nel5. a) 20; b) 211, Nel6. a)(a + 3)(a? + 18a + 93); b) (9b + 2)(81b% + 107b + 4a); c) 18c’(c — 1)(7c? + 6¢ + 12);
d) 23(xy?® - 4) (2%’ + 4xy® + 16); e) 4ac(4x® + 3y?); £)10y(48x? + 25y?); Ne 18. ILimoiians kKBaapaTa 6osbiie; Ne20.
a) 2(x* - 3)% b) 2(x? + 2y)?; c)x(4 + 4y° — y'?); d) -y(a? + 3y?)* Ne21. a) (3a + b)(a - b)(a + b); b) (x - 3)(x + 2) (x* -
2x + 4); Ne22. a) +1; 2; b) 6; ¢) £1; 0,75; d) £3; 0,5.

crp. 151. Nel. a) 5b(a? - 5); b) Ta(b — c)(b + c); c) 2c(a® — 4b%)(a® + 4b?); d) cd(2¢c — 3d)(2¢ + 3d); e) -n(64m? + 27);
1) 9m(n® - 13); g) 6x*(y- 22)(y + 22); h) 2y(x - 4)(@ + 4); k) Tq(p’ - ¢)(P* + ¢*); Ne2. 3y(x + y)*; b) (a - b + c)(a - b - c);
c)(@a-b)a+b-1);d)5(a-b)}e)(x+y-a)x+y+a)f) (c+d)(1+c-d);g Tx(y +2)*h) (3-m+2n)(3 + m - 2n),
Ne3. a) 0; 4; b) 0; £3; ) 0; £1; d) 0; £5; €) 0;1; f) -3; £2; Ned. a) 1 + 64b?; b) 125 k? — 343p?; Ne5. 333; Ne6. a) 28 cwm;
b) 52 cm; Ne7. b) 1) 68(c? - d?); 2) 8%((12 + b?%).

VII. DyHxuma
crp. 153-155. Nel. a) pyskims; b) pyarims; ¢) dpyarims; Ne2. a) -1; 0; 2; b) 2; 2,5; 3,25; Ned. a) f(t) = 50 ¢;
b)y=-4x+1;c)y= lJc; Ne5. a) 4,51;b) 18 1; ¢) 153 1; Ne6. a) 1266 AZN; b) 1145 AZN; c) 1200 AZN; d) 1342 AZN;
Ne7. a) pyurimd; b) He pyarumsa; Ne8. 22; -14; -21; Ne9. a) 674 mm pr. Cr.; 526,7 mMm. pT. cT., 404,8 MM pr.
ct., 198,1 MM pr. cT.; b) 0 kv; 1 ®kM; 20 kM; Nel0. a) dpeBpasb; MapT; Mait; b) BecHa — JIeTO; OCEHb — 3MMA;
c) 500 vuH, 650 mmu, 850 mmH, 880 MmH, T00MmH; Nell. a) y(0) = 1; y(2) = 4; y(3) = 1,5; y(5) = 1; b) -1; 0; 0,5;
c) Ob6paszer; 3; 4; 5; d) -2; -1,5; ) -1; 6; m) (0; 1); (-1; 0); Nel2.a) 3; -12; 2; b) -0,5; 1,1; -1,1; Nel13. d) 0,5.
crp. 158-159. Nel. a)y=x-3;b) y=-Tx;d) y =10;e) y = %— 1; Ne2. a) mpamas, x = 5; b) npamad smHus; Ne3.
a) rouru M, N, A, B; b) nopcraBnernem KoopzmHaTr B opmyary; Ned. a) p = 4a + v; b) S = a?; Ne5. a) (0; 1); (-0,5; 0);
b) (0; 0); ¢) (0; -1); (5; 0); d) (0; 7); (4%; 0);Ne6.a)y=x+1;b)y=-2;c)y=-x+1;d) y =-2x; e) y = x; Ne7. ocv ab-
cyucc y = 0; ocv abecyucc y = 0; Ne8. a) (0;0); b) oxHoit ToukYM rpadmka PyHKIWMM, OTIMIHON OT HaYajIa KOOp-
mmHaT; Ne9. a) BepHO; b) HeBepHO; ¢) BepHO; d) BepHOo; Ne10. a) y = 9; b) x = -8; Nell. a) -1; b) 0; Nel2. a) -33; b) 2;
Nel3. a) k<0; b >0; b) k<0; b < 0; c¢) k>0; b >0.
crp. 161. Nel. a) mapaJienbHbI; b) mepecekarorces; ¢) mepecekaroTces; d) mepecekarores; Ne2. a) MOKHO; b) MOK-
HO; ¢) MoxkHO; d) MoxkHO; Ne3. a) y = 1,75x; b) y = -3x; ¢) y = 2,4x; d) y = 0,75x; e) y = 4x; f) y = 2,8x;
g) y =-0,2x; h) y = -6x; m) y = -0,75x; Ne5. a) Ilepecekatorcs; k, = -3; k, = 0,5; b) mapannensssr, k, =k, = 1;
¢) mepecekatores; k, = -1; k, = 1; d) mapasmrensssr; k, = k, = -
crp. 163-164. Nel. a) na; b) Her; ¢) n1a; d) na' e) na; f) na; g) "er; h) na; Ne2. a) (-4; 3); (0; 5)' (4; -3); b) (0; -5);

(4 -3); Ne3. (0,1; 11); (15 2); Ne5. @) ="' b) y = 5 — 12; c) y =230 M

d)77e)y—?f4 f)y——xNO(i
_ 11 11
a) x:%; b) x= y+12 3y14217 e)x +5 f) x=-y; NeT. ( ] Ne8. a = 3; y = -3,5;

;) x=-15y - 30;d) =

223




224

Ne9. O6pagerr: 20 nByxXMecTHBIX, 70 TpexmecTHbIX; Nell. a) u ¢) paBHOCUIbHBI4; b) 1 d) paBHOCUIBbHBL; Nel2.

a)bxr-Ty=11;b)3xr-by=-2;¢) 12xr+y =9;d) 12x - 3y = -11.

crp. 165. Nel. a) uet; b) Her; ¢) na; d) Het; e) na; Ne2. Ila; mepecekarored; a) aa; b) ects (0; 1,5); Ned. a) 2;

b) 4; Ne5. x + 2y = 12; (10;1); (2;5); (4; 4); (6; 3); (8; 2).

cTp. 166. Nel. a) (0; 2%); (3,5; 0); Ne3. (x; 17_8 ); Ned. 10 ranukos; Ne5. ITapasrenbHb! Apyr-npyry; Ne6. kBa-

npart; Ne7. (1; 2); Ne8. a) 3x + 2y = 400; b) (90; 65); Ne9. ykazanme: Tak Kak KOpeHb YPaBHEHNUS €CTh I1eJI0e
—4x +16

9JCJIO, TO B BBIPAZXKEHUN, Y =

VIII. Cuctema NnHeiHbIX ypaBHEHUN
crp. 169-170. Ne2. a) koacppurmenTsr: 2; 5; 7; 1; CBobomHbIE KO3 PuImeHTsL: -1; 2; b) KoadpdurmenTs: 0,5;
3,1; 1; 1,2; CBoboHbIe KO3 (pUIIMEHTRI: 4; 1; ¢) KoadpdurmeHTsL: -3; 3; -6; 1; CBOOOIHBIE KOI(PPUIMEHTDI: -2;

ITpuunumaerca y = 4n(n N). Orcioga x = 4 — 7Tn 1 moatomy (4 - 7n; 4n)

5; Ne3. Her; Ned. a) Het; b) na; Ne5. a) mepecekaroTcs; b) mepecekarnTcd; ¢) HapaJie]abHbl; d) - m) Ilepeceka-
torest; Ne8. a) 1,5; b) 6%; c) -15; d) -24; e) -0,4; f) -28; Ne9. a) -6; b) 24; c) 0,625; d) -5,4; e)-1; f) 0,1; Nel0.
aym#-48;b) m#-10;c) m=-4,5;d) m#-6;e) m = 0,4; f) m = -%.

crp. 172-173. Nel. a) y = 5x -12; b) y = 0,752 - 1,75; ¢c) y = -2x - 18; d) y = %x + %; Ne2. a) (1;2); b) (-2;1);
Ne3. IToxcTaBieHeM 3HAYEHMI X M Y B CUCTEMY YPaBHEHMI ¥ BbIYMCIJIEHMEM WV K€ TIOCTPOEHMeM rpadpm-
K0B.; Ned. b) (2;1); Ne6. a)(3;2); b) (1;-1); ) (3;1); Ne7. 3x - y = 1,2; Ne8. 5 - 2y= 10; Ne9. Obpa3zer: a) x + 4y = 5;
b) x + 2y = -6; ¢) -3x — 6y = 1; Nell. a) ogun; b) oauy; ¢) oaus; d) 6ecKOHEYHOe YMCI0; €) onauH; f) ommH.

crp. 175-176. Nel. 1) a) x = 0,2y + 2,4; b) x = -Ty -9; ¢) x = 1,875y + 1,25; 2) a) y = 0,bxr — 12; b) y = —%x 2

7
O y=06w+06M2.2) |37 0 b) U0 N3, ) (5,5:3,5) D) (2,8 625 0) (45 3) ) (21); ) (-85: -34);

f) (12, @j; 1,6):h) (15 53 ) m) (7; -4,5): Nod. a) (4,4; 1,72); b [B- ij; -3:1); d) (7; 1); Ne5. [H- _l);
)12 Z) 0 @65 m (12 52 m) (745 Ned. 2) (44 172)0) (12, 20 (35 1; ) 7 1) Me5.2) 12 -
b) (2; 4); ¢) (1;1); Ne6. a) (-9; 2); b) (12; -2); ¢) (-15; 12); d) (4; 3); €) (5; -1); 1) (2; -1,5); NeT. a) (0;0); b) (18; 6);
c) (563,4; 31,2); Ne8. a) -0,25; (2%; 0); b) 3;(3;0).

crp. 178-179. Nel. a) 9x — 12y =24; b) 4x + 0,2y = -3; c) 11x + 19y = -34; d) 75y + 7x = -105; Ne2. a) (5; -1);
Ne3. a) (5; 1); b) (1; -0,5); ¢) (3;4); d) (-1; 6); ) (-2; -2 ); 1) (3;1); 8) (-2;1); h) (-3; -4); m) (0,5; -2); n) (2; 6); k) (9; 7);
1) (—3%; 22); Ned.a)y=x;b)y=-15x+11;¢c)y = 6 - 23;d) y = -2 -7 ; Ne5. y = 3x + 6; N96.y=%x—2;
Ne7.a)y=15x+3;b)y=-x-2;c)y=-2x-2nuy=-x+2; Ne8. a); b) (4; 4); ¢) (5; 1); d) ; e) (15; 12); £) (7; -5);
Ne9. a) (3; 1); b) (7; 5); ¢) (—12—9; 313—9); d) (0; -7); Ne10. a) 61° u 29°; b) 136,25° m 43,75°; ¢) 36° u 54°.

crp. 180-184. Ne2. a) 47 n 18; ITa; b) 135,5 1 42,5; Ne3. a) 1734; b) 3 TpexkpaTHOE; % yacTh; ¢) 48 u 20; Ned. a)
2,7mmu 1,6 m; b) 18 m 6; ¢) 18 m 10; Ne5. 40 mam.; 170 mau.; Ne6. 9 kr 1 8 kr; Ne7. 78 2 m 62 »2; Ne9. 2925 r
35,75 1; Ne10. 10 mam. u 6 man.; Ne 11. 14 2 1 19 »; Nel2. a) 10 am; b) 96 cm?; Nel3. a) 130; b) 135; c) 67,4; Neld.

a) 86; b) 63; Ne 15. a) 3% KM/9ac u 6% kMm/gac; b) 60 km/gac; 12 km/4gac; Nel6. 18 xm/uac; Nel7. 30 yueHMKOB;
Ne 18. a) 51,5° 1 128,5°; b) 127,5° m 52,5°; Nel9. a) -1 u 1; b) -20; 29; -39; Ne20. 4 gusa; Ne21. 30 xr u 10 KT}

Ne22. a) 513—1 KT U 3117—1 KT; b) 18 u 22. cTp. 185. Nel. 29; Ne3. (2; 1); Ned. a) a =-2;b=-6;b) a#-2;c)a=-2;b
#-6; Ne5. a) (0;0); b)(6;6); c) (1; 0); d) (20; 20); Ne6. 34; 68; 58; Ne7. 5 MeIIKOB.

IX. KOHrpyaHTHOCTb TPEYroibHNKOB

crp. 199. Nel. MN=MK, /N =/K; Ne2. NCzKC, 4N =z/K; ZNMC z/KMC; ZNCM =z/KCM, Ne3. a) 1) 6 cwm;
2) 12,5 mm; 3) 7,2 cm; b) 1) 6,8 cm; 2) 10 mm; 3) 8,9 cm; Ned. Bepro; Ne5. ITokazkure paBHOOEIPEHHOCTh Tpey-
ronbHMKA; Ne6. a) 75° b) 30°; c) 45° d) 60°; Ne7. a) 1) na; 2) Her; 3) Het; b) 1) 60°; 2) 124°; 3) 22°; Ne8. BepHo;
Ne9. 11,4 cv; Nel0. a) 55°, 55°, 70°; b) 44°, 44°, 92°; c) 32°, 74°, 74°; Nell. 34.4 cm; Nel2. 15 cm; Ne 13. 22 cwm,
22 cm, 31 e mom 28 e, 28 cm, 5 cM.

X. CutyaumoHHbIe 3aa4un

crp. 204. Ne3. a) 0,5; b) 1; Ned. 12,56 m m 12,6 m; Ne5. 478601 cm?; 481401 cm?; Ne6. 11550 cm?®; 18850 cm?;
Ne7. 18,5°C u 18,7°C. ctp. 206-207. Nel. a) 0,007%; b) 0,02%; Ne2. b) ~0,139 ; ~0,135; Ne5. 0,049; Ne6.
a) a=0,35+0,005; b) 1,4%. Ne7. 0,8%; 5+0,03; 0,25%; 1,4%; Ne8. a) 3%; b) 0,2%; Ne9. 0,00013%; 0,012%

crp. 209-210. Nel. Bepuo; Ne2. 115000 AZN; 124000 AZN; 130000 AZN; Ned. a) 12,5%; b) 8680 AZN; Ne5. a)
3420 AZN; b) 7535,5 AZN; c) 3600 AZN; Ne8. a) 4 ay; b) 6 ay; c) 12 ay; d) 18 ay; Ne9. 864 AZN; Nel10. 51200 AZN.
crp. 212. Ne3. 51200000; Ne4. a) 5312,5 AZN; b) 5781,25 AZN.

crp. 215. Ne2. a) 10!; b) 11; Ne 5. 7 uepHbIX, 9 6esbix 11ainek; Ne 6. 60 rammkos; Ne 8. (200p + 100q + pq) MaH.;
Nel0. a) 22; b) 85714; Ne 13. 5000 mam.; Ne 15. 700 M.





