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Matematiyeckasn CTaTUCTUKa — 3T0 OAMH M3 Pasaenos
maTemaTvky. OHa 3aHMMaeTcs nepepaboTkoi cTaTucTy-
YECKNX JaHHbIX M 0XBATbIBAET MAaTEMATUYECKIE METO/bI,
NPUMEHSIEMbIE 11 NO/YYEHUA HAYYHBIX M MPAKTUYECKNUX
Pe3yNbTaToB. Teopust BEPOSTHOCTU COCTAaBASIET OCHOBY
MaTeMaTiyecKoil CTaTUCTUKM.

Ewe B ApeBHOCTM N0 peay/ibTaTam AAnTeNbHbIX Habwo-
JIEHWI 33 PaHHUM HACTYMAEBHMEM Xapbl, PaHHUM Wu
NO3JAHMM MOXON0JAHWEM, OCHOBbIBAACH HA pasHble
«MPU3HAKW», NOAM BbICKA3bIBANM CBOE MHEHWE 0 Mpu-
poaHbix cobbitusx: «3a nocnegrue 100 (50 wan 10)
NIET 3T0 MPOMCXOAMT BrepBble». ITUM JeNannch no-
MbITKA KONMYECTBEHHO OLIEHWTb CAYYalHOCT, TO ECTb
NOMbITKI NPUMEHUTH NOHATUE YACTOTbI ABNEHUS.

B XI-XVI Bekax cdopmupoBanach Waes 0xapakTe-
PU30BaTh Ldpami, U3MEPUTb YPOBEHb CAYYaiHOCTH.
TakuM 06pa3oM, CTan0 NPUMEHATLCS NOHATUE «BEPOAT-
HOCTb CAy4aitHoro cobbITUA».

Jins yero 310
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Yro6b1 M3yunTb NPOUCX0ASA- CobpaHHyIo nH-
LI SIBEHIS B OKPYXAIOLLEN dopmauuio nepe-

Cpe/e, CHayaa 0CyLLecTB- paborartb 1 npefc-
nsetcs cbop MHbopMaLmm 0b TaBUTb Pa3HbIMIA

3TOM COOLITUN. crnocobamu.

CTATUCTUKA
BEPOATHOCTb

[pou3BoauTCS Bbl-

YUC/IEHNE BEPOAT-

HOCTM HACTYNEHMS
COOBITHIA.

Ha ocHoBe cobpah-
HOA W Npe/cTaB-
JIEHHOIA MHOpMaLN
J1aK0TCA NPOrHO3bI.




PA3AE1

Coop nndopmamm

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

MNonyyeHne nHbopmaumm O KakOM-NMOO COObLITUM OCYLLECT-
BM19eTCS pasHbIMM cnocobamu: Hab/1io4eHne, OnbIT, OrpocC U T.4.

HABJI AEHUE: Bpau kaxable 2 yaca B TeYeHne 8-1 4acoB n3-
Mepsan TeMmnepatypy 60/bHOro 1M Nony4un cnepytoowme pesynb-
TaTbl: 39,5°% 39°% 38°% 37°. OH HabnogaeT nocnegoBaTe/ibHOe CHU-
XeHMe 1 HopManmsaumo TeMnepaTypbl 60/1bHOrO.

OMbIT: Yto6bI ONpenennTb YpOXaHOCTb Pas3NYHbIX COPTOB
MLUEHNLbI, CeNEKLMOHEP BbICEBAET VX Ha 3-X Pa3/IMUHbIX yHacTKax.
Mo uMcny NPOPOCLUMX CeMSH OH onpeaenseT Hambonee NpPoaykK-
TUBHbIV COPT MLEHULIbI.

OMPOC: Ans usyyeHns HekoTOpOro cobbITUS MOAroTaB/NBA-
eTcs Onpoc-aHKeTa BOMPOCOB, PACKPbIBAOLMX CyTb 3TOMO CObbI-
TMA. YTOUHSETCH Kpyr MWL, CPean KOTopbix GyaeT NpoBOAMTLCA
onpoc. Hanpumep, NpoBoAMTCA ONPOC CPEaN YHEHNUKOB O TOM, MO
KakuM BMOaM CropTta cneaosano 6bl CO34aTh 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 VimeeTcss i MHBEHTApPb A4/15 3TUX BUAOB criopTa?

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

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

YNPAXHEHUA

1. Yucno 3putenen ¢unbma «ApLlnH Man anaH» Ha CTpaHuuax MH-
TepHeTa B KOHLUEe Hedenn Oblo NpeacTaB/1eHO MO BO3PACTHbIM
Kateropmam cneayrowmm o6pasom:

(of/elofey ol 1105 noxkmnblx, 756 cpegHero Bo3pacta, 135 noapocTkoB.

984 noxunbix, 436 cpeaHero BospacTta, 298 noga-
pocTkoB. [NogymanTte, Kak OTBETUTb Ha CneayroLlme BonpocChl:

a) MNpeacraBuTens M Kakoi BO3PACTHOM KaTeropum 3T0T Guibm
HpaBuTCa 60/bLue?

b) Onpegenute NpMbAN3NTENTbHO, KAKOB MPOLEHT YMC/ia 3puTesein
NMoApPOCTKOBOIO BO3pacTa OT YMC/a OCTallbHbIX 3pUTE/eN.




2. MNo npepcTaBieHHOM Ha rpaduke pucyHka 1 nHpopmaLmm oTBeTbTe

Konuyectso Mawmn

Ha BOMPOCHI: 1
a) Ha cko/nibKo KOnMuyecTBO MalluvH, NPOoAaHHbIX B MapTe, 400
6osblUe KO/M4yecTsa MalluH, NpoAaHHbIX B anpesne? 300
b) B kakom mecsaue 6b1/10 MPOAaHO MEHbLLIE BCENO MaLUMH? 200 /
c) OnpeaennTe, CKO/IbKO MallWH 6bI110 NPOAaHO 3a BCe 100 //
5 mecqaues. —>
fup.  (es. Mapt Anp. Mair Mecausl
3. YT06bl BLISCHUTL MPEANOYTEHNS MOAPOCTKOB, PYKOBOLACTBO PUCYHOK 1
CMOPTUBHOTO LieHTpa NPoBeo onpoc cpean 35 ns Hux.
IaxMaTbl PUCOBaHMe dyThon TaHLbl MNaBaHWe | MJaBaHWe | Laxmarl
APaMaTUYECKMA KPYXOK | TaHLbl backetbon | mnaBaHue | waxmaTbl | BOMEAbON | pucoBaHMeE
L1axMaTbl N1aBaHue dyThon TaHLbl B0NEAbON | nnaBaHue | nnaBave
pUCOBaHMe backetbon dyTOON nnasaxue | dytbon dyTbON backeTbon
backetbon lIaxMarl pucosaxue | dytbon NnaBaHue | TaHLbl JLpaMaTNYeCKMiA KPYXOK

Onpegenute HMXeykazaHHOe MO NpeacTaB/IeHHOM MHPOPMaLMK:

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

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

4. Cobepute nHpopmaumo o0 noroge B permvoHax AlepbangkaHa

B TEYEHUM NOCNeaoBaTe/IbHbIX 7 OHEN.

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

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

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

d) CmoxeTe N Bbl CKasaTb, KakoBa 6yaeT noroga Ha 8- AeHb
B Ka>XAOM N3 3TUX PETMOHOB?

5. MHdopmauma npeacraBneHa Ha pucyHke 2.

a) KonmyectBo cpegHerogoBbix aTMOCPEPHbBIX OCagKoB B rO-
pax 3aHresypa Ha 10% MeHblue KonnmyecTBa ocagkoB Kypa-
Apa3sckoin HnameHHocTn. Onpegennte KoNm4yecTtBO rofgoBbIX
0CagkoB B ropax 3aHresypa.

b) KakoBo cpegHerogoBoe KOAM4ecTBO 0CagkoB B MM Mo Asep-
GangykaHy?

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 NPeAropbaAx TasbILCKMX rop?

17 0rvabe
2 T NOHEAETEHUE

2% ETORHMK

277 CELA

19° YETBERI

19" DATHVLA &\5

17°  ossoma

27 Boceeecens

Konuyectso ro-
TeppuTopus | 1og,ix ocaakos
Ab1uepoHCKMil 300
MoJyoCcTPOB
HaxybiBaHckasd AP | 900 mm
[Tpearopbs
Tanbluwckux rop 1300 uM
Kypa-Apasckas 400 1
HU3MEHHOCTb
3aHreaypeKue ropbl | ? MM
[Llywa 800 mm
['aBaiickue ocTposa | 12000 Mm
[ycTbiHa ATakama
, 5 MM

B H0xHoit Amepuke
PUCYHOK 2




¢ TabJsiMIa 4acToT —

B BHU/IE TaOJIULIbI
YHcJa MOBTOPEHUN
COOBITHS.

Yucno uneHos Yucno

{ 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 N5 ee npuMeHeHus suge. C 3Ton Lenbto npume-
HAOT pa3/iM4yHble, 6onee yaobHble CNocobbl NpeacTaBNeHUs UH-
dopmauymn.

|. TABJIMYHbIA CMOCOB MPEACTAB/EHUS

lNpeacTtaBneHne MHGopMaumm B TabNMYHOM Buae cumTaetca 60-
nee yao6Hbim. CunTbiBaTh MHGOPMALMIO U3 TAOMMLbI OTHOCUTENBHO
nerye, 4em nosy4yatb €€ 13 TeKCTOBOro maTtepuana. 1o gaHHbIM O
KOnmM4yecTBe cobbITNn 0O6bIYHO COCTABAAOT TAbNMLY YACTOT.

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

YucnouneHoce- | 6 | 3 |3 |22 |5
Mel, MPOXVBAIOLLIMX

B KBapTMpax no 414|3]5]4]2
aapecy yn. llonaaa
[awnmoBa, 1oM 16
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[lo Tabnuue yacToT onpegenure:

@ CKONbKO B IOME KBaPTUP, B KOTOPbIX NpoXMBaeT bonee
yeMm 3 yneHa cembu?

@ Kakyto 4acTb cocTaBnsieT YMC/10 KBapTUP C OOHUM XUTe-
JIEM OT YMC/a KBapTUpP C NATBIO XUTENAMU?

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

@ KonnyectBo kBaptMp C 4MCAOM xutenen 6Gonbue 3
paBHO 7 + 6 + 6 =19 kKBapTUP.
@ KonnyecTtBo KBapTUMp C OAHUM XUTeNeM 4, @ KONNYeCTBO

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

YNPAXHEHUA

1. KommyHanbHaa cnyxo6a. 3anuwnte B Tabnuuy 4actotr MHPOp-
Maumnio (PUCYHOK 4) O KONMYecTBe 3BOHKOB, CBA3aHHbIX C KOM-
MyHasbHbIMW yCflyramu B ropoge A B umoHe Mecsue. Yucno
3BOHKOB pa3beinTe Ha nHTepBanbl no 10 B kaxgom. Viccneaynite
TabnuLy 4Yncna exegHeBHbIX 3BOHKOB W OTBETbTE Ha clefyto-
e BONpOCHI:



o2 7 L1 40 13 KoMMyHastbHbIe yenyru
Yuicno 38oHKOB ¢ oBpame- 21 44 51 37 48
HVAMY 110 KaXA0ZHEBHbIM 29 54 28 38 20 0-9 ?
KOMMYHa/IbHbIM YCyraM 3 5 29 36 0 10-19 ?
33 UHOHb MEcALl 35 35 8 45 43 20-29 ?
10 24 6 56 15 30-39 ?
a) CKonbKo gHen coctoanocb 6obue 20 3BOHKOB?
b) Cko/bKO MPOLEHTOB COCTABAET YNC/O AHEN C KOTMUYECTBOM 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. NspaTtenbcTtBOo. 10 HMXKenpuBeaéHHOW MHOPMaLMM O NEPUO-
OVYHOCTM XXYypHana OTBETLTE Ha BOMPOCHI:

a) CKO/IbKO MPOLEHTOB COCTABAAET 4YMC/O0 XypHasloB C Tupa-
oM 6onee yem 5000 OT ymcna XXypHanoB C TUPaKoM Me-
Hee 5000 sk3emnnapos?

b) CKonbKo MpOLIEHTOB COCTABMAET YNC/I0 XYPHANIOB C TUPAXXOM
oT1 4000 o 8000 3k3eMnNspoB OT OOLLErO YMcaa XXypHanos?

c) MOXHO N1 NpeacTaBuTb 3TY MHPOPMALIMIO MHTEPBASIbHLIM CMO-
cobom? Ecnm Bbl 3agymMaeTe npenctaBntb 3Ty MHGOPMaLMIO MH-
TepBasibHbIM CNOCO60M, TO KaKme MHTepBasibl Bbl 6bl BblOpann?

loa0Boii TMpaX nevatatwuxes B Asepbaiigxane XypHanos
Ha3spauue xypHana Tupax Haspauue xypHana Tupax
“Azarbaycan” 7560 | “Azarbaycanin vergijurnall” 3000
“Azarbaycan gadini” 5330 | “Aila va saglamlig” 2500
“Azerbaijan International” 6700 | “Goyargin” 3500
“Dada Qorqud” 3500 | “Biografiya” 3000
“Diinya adabiyyat” 4200 | “Kirpi” 5100 KosnyecTso Yacos 3a Hezeno,
NOTPaYeHHbIX Ha TDEHUPOBKM
3. dusmnyeckas KynbTypa: Mcnonbayitte MHPOPMaLMIO O CROPTMB- 20 4eH08 CNOpTVBHOTO

HOM LIeHTpe 13 TabnuLbl Ha PUCYHKe 5. 0SAOOBATE/IbHOTO LEHTP

a) Cospante TabnuLy 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 6oniee 7 4yacoB, MeHbLUE 4Yncna octasb- b) 3 B) 5 7

HbIX Y/1€HOB CeKLuunmn?
d) CKo/bKO MPOUEHTOB TPEHMPYIOLLMXCA 3aHMMAalOTCS B LieHTpe PUCYHOK 5
oT 3 oo 5 yacos?
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4. NamepeHuna: HeckonbKo LLKOIbHUKOB U3MEPS/IN LUTaHreHUmMp-
Ky/ieM TOMLWMHY CTallbHOW MNacTUHKK C ToyHocTbto 0,001. MNo-
NyYeHHble pe3ynbTaThl UBMEPEHNN B AtONMax 3aHeceHbl B Tab-
anuy: (1 gonm=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 pesybTaTtbl U3Mepe-
HUA B CAHTUMETPbI.

b) NHdopmaumto npeacrtaBbTe B BUAE Tabnmubl 4acToT.
c) [na KaXgoro Yncia Ha3oBUTE Yncaa, 60bLUME N MEeHbLUNE Ero.

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

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 BoiiHe 32
CobeTBeHHAA AMHA 125 ™ 1M 45 M 6,10 m

BOCCTAHOB/IEHE TEPPUTOPH-
a/IbHOY LenocTHOCTH Asep- Bicora 41m 1,3m | 1,3m | 1,80m
baiimxaHckoit Pecnybnmku
Hallia CN1aBHast apMus UCTONb-
30Ba1a HOBYI0 b0eByH Tak-
THKY, BOLIE/LLYIO B BOEHHYI0
ucTopuio. 31a BOiAHA, KOTOPYH

MakcumanbHbIi Bec 5500 xr 8,5 kr | 215 kr 450 KT

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

Mbl Ha3blBaeM OTeYECTBEHHOI b) Hangnte oTHoWweHne pasmaxa KpblibeB K COOGCTBEHHOM
OCTAHETCS! B NAMSTY MADOBOIA anvHe “Bayraktar AKInCl” n okpyrnuTe noayyYeHHbIn pesysb-
MCTOPUK Kak «BoiHa poHOB». Tar Ao AecATbIX.

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

d) KakoB 6ymet pa3max KpblibeB Mogenn “Aerostar” B caHTu-
MeTpax npu cobntogeHnn Nponopumn ns 3-ro nyHkra?




1. NPEACTABJIEHUE B BUAE AUATPAMM

CaMbIM pacnpoCTpaHE&HHbIM BMAOM MpeacTaBeHuss COOpaHHOM
MHbopMaLMKM ABNAETCS AMarpamMmma.

JIMATPAMMA — 510 nsobpaxeHune nHdopMaLnmn C MOMOLLbIO reomeT-
pudeckmx ¢uryp. CyecTBytoT pasHble BUAbl gnarpamMmm: cro/164aTas
anarpamma (PUCYHoOK 6), KpyroBasi AMarpamMma (PUCYHOK 7), rpaguk
(pucyHoK 9), nukTorpamma (pucyHok 11) n gp. B cton6yaTton gnarpamme
(6baprpade, ructorpamme) 3a reomMeTpmyeckyto GUrypy npuMeEHsIoT
NMPAMOYIO/IbHMK, B KPYroBOW AMarpaMmme — Kpyr. B 3aBucumoctu ot
xapakTtepa nHpopmaumm npearnovteHne oTaaéTcs TOM UM nHom eurype.

B OGaprpade wn rucrtorpamme, ABASIOLWMXCA PaA3HOBUAHOCTAMMU
cTtonbyaton guarpammbl, NPOBOANTCHA CpaBHEHME BbICOT CTONOLOB —
NPAMOYIrONIbHUKOB, MOCTPOEHHbIX COOTBETCTBEHHO MHPOPMaLIUN.

BAPTPAD — 5T0 ogHOCTONGLOBOE OTPaXeHne nHpopmaLmm. Mexay
cTon6uamu Gaprpada yctaHaBIMBalOT onpeaenéHHoe paccTosHme.

[MCTOTPAMMA 6biBaeT ogHocTon6LOBaA UM MHOroctonouosas. VK-
dopMaums, NpeactaBieHHas MHTepBabHbIM METOAO0M, N306paXkaeTcs
ogHocTon6buoBOn rmctorpammon. Ecnmn npegcraBneHHas MHGopmauus
[AeTCa B CpaBHEHMM MO HECKONbKMM KaTeropusiMm, TO NpUMEHSAETCS
rmcTorpaMmma co CrpynnmpoBaHHbIMK CTOI6LAMMN.

TPADUK mnm xe nuHeRrHbI rpaduk — 3TO IMHUS, NOC/IEA0BaTEIbHO
CoeaMHsALLLAaA 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: BHuMaHMe WKONbHUKOB NpuBReKatoT 3 nonyispHbie Te- PUCYHOK 7
nenepepgayu:
1. «/TIOOUMBIV YUNTE/Ib MATEMATUKM .
2. «TpyaHopa3peLuMbie 304041 110 MATEMATUKE>.
3. «<HensBecTHbIex.
Cpean 25 WwKonbHMKOB 6bi/1 NpoBeaéH onpoc no teMe «Kakasa ns
3TMX nepefay BaM HpaBuTCa 60/blue BCero?». PesynbraTbl onpoca
3aHeceHbl B Tabnvuy:
Konnuectso wkonbHiKoB, | OTHOwWEHME K 0bueMy | 3anuch OTHOWEHUA B | [IPOLIEHT 0THOCKTE/IbHO 06-
HasBanue nepeaaum o
BbIOpaBLUYX Nepeaayy YUCAY WKOBHUKOB | BMAE AECATUYHON APObM | LLIETO YMCAA WKOIbHUKOB
«J1KBUMBIN YuuTENb MATEMATUKU 9 2% 0,36 36%
«TpyaHopaspeLIMmble 3a4a4n Nno 6 6 0,24 249%
MaTemMaTuke» 25
«HexsBecTHbIe» 3 23—5 0,12 12%
Hikaran L o 0,28 28%

MNocTponTe No nHPopmMaLumm n3 Tabnnubl CToNOUaTyO AMarpamMmmy,
rpaduk 1 KpyroByto gnarpammy.




CTONBYATASL IMATPAMMA (BAPTPAD). Ons noctpoeHus 6Gaprpada BbINOMAHUM
cnepyoumne OencTBus (PUCYHOK 8):

¢ Ha ropu3oHTQ/IbHOM OCU B MPSMOYrO/IbHOM CUCTEME KOOPAMHAT OTMe-
TUM HA3BAHUS nepeaad.

& Ha BepTnkasibHOV OCy OTMETUM HA OAMHAKOBOM yAQ/IeHUM APYr OT APyra
Bce yesnble yncaa ot 0 go 10 (KomyecTBo LWKO/IbHMKOB B TA6/1MLe HaXO-
AUTCS MEXAY STUMU YUC/IAMMU).

¢ Ko/mm4yecTBO LIKO/TbHUKOB, CMOTPSILUMX Ty U/IW MHYIO repeaady, n3obpa-
3MM COOTBETCTBYIOLUUM CTO/IOUKOM.

MN306paxkeHHble CTONOWKM NErko CcpaBHMBATb, He Tak An? Bbickaxute
CBO& MHeHue.

CTONTBYATASA LUATPAMMA TPAQUK
10
10 9
8 7 g 9 \ !
6
6
4 5\ /
4 3 )
2 I 3
0 0
Jobumblii ~ TpyaHopaspe- Tliobwmbiii— TpyaHopaspe-
YUMTEAb  LUMMbIE 3371344 HenssecTHble  Hukakas YUMTEAb  LUMMbIE 3371344 HenssecTHble  Hukakas
MaTeMaTuku 1o MaTeMaTuKe MaTeMaTuku 1o MaTeMaTuKe
PUCYHOK 8 PUCYHOK 9

[PADUK (pucyrok 9). B oaHOM 1 ToM e NPsIMOYronbHOM CUCTEME KOOPAM-
HaT ymMcna 9; 6; 3 n 7 oTMeyaloT B BUAE TOUEK B COOTBETCTBUM C Tenenepeaa-
yeit, NosyYeHHbIe TOUKM NOCNe0BaTENIbHO COEANHSIOT OTPE3KaMMU.

KPYTOBAAl AUATPAMMA

B stoM cnydae kaxpas vHdopmauma mnlobpaxaeTcs B BMOE CeKTopa
Kpyra. Kaxabli CeKTop oTpaxkaeT Ty 4acCTb Kpyra, Kotopasi oTBeYaeT 4uchy,
COOTBETCTBYIOLLEMY MHDOPMaLUN.

MogroroBuTeIbHBIN 3TAM:
1. HaxogaT cyMMbl AaHHbIX: (9+6+7+3=25)

2. BbIACHSAI0T, Kakyto 4aCTb OT CYMMbI COCTaBAgeT Kaxaoe 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 HAMOEHHOM YacCTbio ONpeaesnisaoT 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 npon3BObHOIO pagnyca.
2. [MocTpoiiTe LeHTpanbHbIE Yriibl (TPAHCMOPTUPOM).

3. CeKTOopbl, COOTBETCTBYIOLIMNE LIEHTPANbHbIM Yr-
nam, packpacbTe pasnyHbIMK LBETaMu.

4. [lonoNHUTENBbHO YKaXuTe Yncra, COoTBETCTBYIO-
LLiMe LuBeTam CEKTOPOB.

v

36%

PUCYHOK 10



Kak Bnaum, cpaBHMBaTb AaHHble yOOOHO MO CTON64aTbiM, KPY- MUKTOTPAMMA
roBbIM UNu rpaduyecknm gmarpammam. Ho cyllectsyioT 1 apyrue OBV My3bi-

cnoco6bl NpeacTaBieHnsa MHbopMaLUnu. KalbHblii XaHD =2 uenosera

MPUMEP 2: Cpeau WwKONbHUKOB 6bl/1 NPOBEAEH OMNpPocC Mo Teme
«JTloBMMbIN My3blKasibHbIN XaHp». [NpeacTaBym NOAyYEHHYO MHPOP-
MaLMio MMKTOrpamMmmoni (pncyHok 11). Ha nuktorpamMmme npencraBfeHo, KNaceuKa
CKOJTbKO LWKO/IbHMUKOB Npeano4vynTatoT TOT Uin MHOM >KaHP MY3bIKW.

3CTpaja

¢ CKO/MbKO LWKOMBbHUKOB MIIOOAT CayLlaTb Myram?

¢ CKOJ/TbKO BCETO LLKOMIbHUKOB NpeacTaB/ieHbl B NMKTOrpammMe? DI @ @
¢ Ecnu 6b1 kaxpgbii cumBon m3obpaxkan 3 WKObHUKOB, TO

CKO/MbKO LLKO/TbHUKOB MIIOOAT CyLaTbh 3CTPagHYy My3blKy? pan @ @
¢ Kak no-Baluemy, HacKoNbKO yaayHO 6bl10 COOTBETCTBUE Of-

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

yemy?

+ Kak Obl Bbirnagena nuktorpaMma, B KOTOPOW OQHOMY CUMBOJY BAPTPAD
COOTBETCTBYET 2 LWKOMbHUKA, €C/In Obl NIOOUTENEN POK-MY3bIKU
6b1n10 50 yenosek? OO6BACHUTE OTBET.

MNpeactaBum nHdopmaumio nNo Teme «JIlobuMbli My3blKasibHbI
»XaHp» C nomoLLblo 6aprpada (pucyHok 12):

O N B~ O o

+ Kak Bbl6paTtb MacLutab no BepTrkanbHOM OCK Npu NOCTpoeHnn 6ap-
rpada?

¢ [NocTponte rpaduk, nocnenoBaTebHO COEAMHAA OTpesKamu
KpanHue Touku OGaprpada. Kakaa un3 BbilleykazaHHbIX GoOpM PUC
npeacTaBneHn okasanacb Haubosee ygadHoOW MNpu MNpeseHTa-
LMK No teme «JTIo61MbIA My3blKasbHbIN XXaHp»?

Myram
PoK
pan

acTpaja

2= |knaccuka

-
==
o
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OGBACHUTE CXOXMNE U OTNNUUTESbHBIE YepTbl MMKTOrpamMMbl 1 Gaprpada.

MPUMEP 3: B tabnuue nokasaHa nHbOPMaLMA O UUCNEe 3pUTenen —
MY>KUYMH U XKEHLLMH, MOCMOTPEBLUMX B TeYEHMUU 3-X MecsaLeB GpUIbM Mo
npovsseneHuto «famneT» aHmMuinckoro nucatena Yunoama Lekcnupa.

Mecsupi Yucno MyXunH Yucno XeHuwyH
Mait 56 42
it 38 67 BUNbAM WEKCTINP
Wionib 44 50
Mo gaHHbIM TabAnLbl MOCTPOUM FUCTOrpPaMMy (PUCYHOK 13): TUCTOTPAMMA
e [0 ropu30OHTa/IbHOM OCK Ha PaBHbIX PACCTOAHUSAX ApPYyr OT Apyra 60
OoTMeYaloT HaMMeHOoBaHWe MecAaLEeB. 50
e Mo BEPTUKANbHOI OCKU OTMEeYatoT Lenble uncna ot 1 go 100 ¢ 40
warom 10. 30
o C noMoLLbto NMPAMOYIO/IbHUKOB PasHbIX LIBETOB A1 MYXXUYMH U fg
SKEHLLMH N3006pakatoT YMC/10 MPOCMOTPOB MO MeCALaM. 0
e CpaBHUTE MO AMarpaMme 4YmUco NMPOCMOTPOB MY>XXYMH U XKEH- Mait  Viows  Wiosib
LWM1H MO KaxAoMy MecsLly. mpknebl [l xeHwmHb!
PUCYHOK 13



PUCYHOK 14
Konnyectso JIEPEBbLEB B
YKa3aHHOM HTepBaJie
ﬂpOLl,EHTHDB OTHOLUEHWE 0T
DﬁIJJ,EFD 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- qr;ﬁ: HUE K 06-
JIBUXEHUS
HUKOB  yycqy
aBTobyC 23 0,5
JIErKOBOIA 0
aBTOMOEMNL :
anextponoesn | 1 ?
MeLKoM 10 ?
METPo 1 ?
Be/0cUne, 5 ?
BCEro 46 ?
PUCYHOK 16

YNPAXHEHUA

1. B a6noHeBOM cagy nocaxeHo 20 gepeBbeB.

Macca cobpaHHOro OCEHbIO YPOXKasa C KaXKAoro gepeBa rnokasaHa B
Tabnuue:

M0kr | 91kr | 112kr | 89k | 90kr | 84kr | 72xr | 95kr | 108«kr | 95«kr
102kr |+ 89kr | 107kr | 88kr | bk M2kr  M8wkr | 125kr = 85kr | TTkr

[ononHute Tabnumuy no o6pasuy U OTBETbTE Ha BOMPOChHI:

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

1) KakoBO KOMMYECTBO AepeBbEB C MaCcCO COOPAHHOIo ypoyas
a) meHee 100 Kr; b) meHee 120 kr?

2) CKONbKO MPOLEHTOB COCTaB/IAET YNCNO OEPEBbEB C Maccomn ypo-
xas MeHee 90 Kr K obLLemy 4ncny aepeBbeB?

3) MNocTpoiite rnctorpaMmmy rno nHGopmaLUmmn 13 TpeTbero ctonbua.

2. Ha pucyHke 15 npeacraBneHa tabnuua pabodero BpeMeHn pabor-

HUKOB:

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

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

c) Mo gaHHbIM Tabnmubl NocTporTe rpaduk. [nsa 3Toro B NpaMoyrosb-
HOW CUCTEME KOOPAMHAT MO OCK abCuMCC OTMETbTE pabodee BpeMms,
MO OCK OpAMHAT — YMCo paboumx. B cOOTBETCTBMM C TabBANYHBIMA

AaHHbIMW OTMETbTE TOUKM M NMOC/Ie[oBaTe/IbHO CoeanHUTE UX NnaB-
HOW NTMHKNeN. BbicKaxknte cBoOe MHEHWE O MoTyYeHHOM rpaduke.

. Y4eHukn 7-ro knacca .ClOGMpaIOTC‘r'I B LWKO/Yy pasHbiMK BMaaMu

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

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

b) CkOMbKO MPOUEHTOB COCTABMAET YMCIO LWKOMBbHMKOB, MOMb3YIO-
LLMXCS aBTOOYCOM M NTErkoBbIM aBTOMOOGUIEM, K 06LLEMY YNCTy
y4YEeHMKOB Knacca?

c) CKONbKO MPOLEHTOB COCTaBASAET UNC/IO LUKO/IbHUKOB, MOJb3YHo-
LWMXCA METPO U 3MEKTPOMNOE3[A0M, K YMC/Y LLUKONbHUKOB, Mpues-
XaloLLMX B LLKO/Y Ha aBTOGyCEe?



. ABTOMOGUNb roga: ABTOMOOW/IbHbLIN XYpPHas, MPUMEHAS PENTUHIOBYIO CU-
CTeMy, OUEHMBaeT aBTOMOOMAM M MpucCBamMBaeT 3BaHME «aBTOMOOW/b
roga» aBToMmooumnto, HabpasLleMy HanbosblUuee KonuyecTso 6annoB. bbina
npousBegeHa oueHka 5 aBtomobunen, pesynsratbl KOTOPON NPUBEAEHDI B
Tabnvue Ha pucyHke 17.

ABTOMOEIITD obecneyenne IKOHOMMS BHewnwuii Bua, | YaobcTBO canoHa P
oesonacHocty (b) Tonausa (3) (B) 1)
I 3 1 2 3
II 2 2 2 2
111 3 1 3 2
IV 1 5 3 3
\ 3 2 3 2
OueHunBaHne penTuHra aBToMobuien NpoBoanIOCb No cnegytoulen dop- PUCYHOK 17
mMyne Q=36+3+B+YV.
a) Onpegenute pPenTUHr KaXAoro aBTOMOOWMA, 3ano/iHUTE MNOCMenHUN
ctonbel n onpegenute «<aBToMobuIb rogay.
b) Mpounssogmtens aBToMobunen | cyntTaeT, YTO PENUTUHI NPOBOANTCA He-
npaBwibHO. Kak Hago W3MEHUTb BblleyKasaHHyto Gopmyry, 4ToObl aBTo-
MOOU/b | MONYyYM CaMyto BbICOKYHO OLEHKY: Q=11-B + -9+ B+ .Y
5. Ha pucyHke 18 gaH rpadmk nameHeHus temnepartypbl A T°C
BO3Oyxa B TedyeHue OHA. Onpenenunte HamBbICLLYIO U 1
HanMeHbLyto Temnepatypy B °C. ]go
g
6. OueHunBaHmne: HabpaHHble 3K3aMeHaUWMOHHble O6annbl 7:
50 cTyoeHTOB nokasasnan, YTO HUKTO Hmke 450 6annos g
He Habupan. YToObl NpeacTaBUTb NTOrOBbIE Pe3y/bTaThl 4o
Ta6MUYHBIM CNOCO6GOM, ObIMM BbIGPaHbl CreayioLme 3 b s
nHTepsansbl: [450, 500), [500, 550), ..., [650, 700]. 0:00 300 600 9:00 1200 1500 18:00 21:00 0:00
Bannbl 12 ctygeHToB HaxogAatcs B uHTepBane [450;
PUCYHOK 18

500), 6annbl 16 cTtygneHToB — B nHTepBane [500; 550),
6annbl 10 ctyneHtoB — B UHTepBane [550; 600), 6annbl 8 CTyAeHTOB — B
nHTepBane [600; 650).
OTBeTbTe Ha cneayoLLne BONpoChI;
a) CKONbKO MPOLIEHTOB COCTaBASET YUC/IO CTyAeHToB, 6Ganfbl KOTOPbIX
6onbuwe 500, K 06WeMy Yncny CTyaeHToB?

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

c) CKONbKO MPOLEHTOB COCTaB/IAET YMCMO CTyAEeHTOB, HAabpaBLUMX MeHee
yem 550 6annoB, K 06LWEMY YMCY CTYOEHTOB?

d) CKOMbKO NPOLEHTOB COCTABASAET YNCNO CTYAEHTOB, HAOPABLLUMX MEHEE YEM
650 6annoB., kK 06LeMy 4ncay CTygeHToB? Mcnonb3ynte tabnuuy 4acToT.




7. Ha nuHenvaton gmarpamMme npencraB/ieHO BpeMs B Yacax, rnorpaydeH-
HO€E LWKO/IbHNKOM Ha n3y4yeHne ypokoB 3a Hepgento (pucyHok 19). Kakyto
4yacTb OT O6LLEero 3aTpayYeHHOro BpeEMEHM COCTaBAdeT BpeMs, notpa-
YEHHOE LLUKOIbHMKOM Ha 00y4YeHme Nno YETHbIM OHAM?

Yachl
9

6
3

it PUCYHOK 19
0 1 7 3 4§ 5 § T

8. lNnowaan matepurkoB Ha nnaHeTe 3emM/s nokasaHbl B H/UXKECNeayoLLen
Tabnuue. lNpons3Beass HeEOOXOAMMbIE BbIMMC/IEHUA Ha KanbKynsTope,
3anonHuTe tabnuuy. Mo gaHHbIM U3 TabNuLbl MOCTPONTE KPYroBYO Ana-

rpammy.
oo™t 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 OeNCTBYOLWMX B FOPOAe opraHnsauui Obin NnpoBeaéH onpoc 06
NCMNO/Ib3yeMbIX UMM B KOMMbIOTEPAX aHTUBMPYCHbIX Nporpammax. Pe-
3ynbTaThl I'IpOBe,D,éHHOI'O onpoca B npoueHTax npmBegeHbl B HMUXecC/e-
ayouen tabnuue:

[puMeHsieMocTb aHTUBMPYCHOIA NPOTPaMMbl B OPraHM3aLyin Mpouent %
AHTUBMPYCHAs NPOTPaMMa 3arpyeHa Ha HeKoTOPbIX KOMMbIOTEPaX 12
AHTVBIDYCHAs! NPOrPaMMa 3arpyXeHa Ha BCEX KOMMbOTEpax 59
[peyCcMOTpEHA 3arpyaka aHTVBIPYCHOI NPOrpaMMbl B Noc/eayklLMe 12 MecALEs 20
Mnagwe 14 He 1CrbITbIBAET HEODX0AMMOCTY B aHTUBMPYCHOI NPOrpaMme 9
|| -
12_]274 a) Mo paHHbIM TabNULbl HAPUCYMTE CTONBYATYIO U KPYTrOBYIO AMarpamMMmbil.
25-34 b) Kakas gnarpamma Hanmbonee noaHO oTpakaeT NpeacTaB/IeHHY UH-
35-44 dopmaumio?
45-64 c) Kak no-Ballemy, Ha Kakoil auarpamme 6bin1o 6bl yno6Hee npeacTa-
cTapue 69 BUTb MHOPMALNIO?
5% 10.CnopT: Ha Kpyroson gnarpamme nokasaHo B NPOLEHTax YNCA0 NO4EN,
13% npeanoYnTatoLmnX CNOPTMBHYO 00yBb, MO BO3PACTHbIM rpymnnam.
1% 179 a) YMCcneHHOCTb KakmMx ABYX BO3PACTHbIX Fpynn coctaBnsaeT npubnunsu-

TenbHO 50% OT Bcex nosib3oBaTenen CNopTMBHON 06yBU?

b) YncneHHOCTb KakuxX ABYX BO3PACTHbIX FPYMM COCTaB/ISAET 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 HanbonbLIEro Yncna NpUBAEYEHHbIX K BOMOHTEP-
CKOMY OBWXXEHUIO MO pe3y/ibTatamM onpoca cpeaun NoApOCTKOB;

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

c) OnpepgeneHne 5 Hambonee BKyCHbIXx 6nt0g a3zepbangykaHCKon
KYXHW.

d) iccnepoBaHune Bonpoca «[lovyemy ntoan 3aHMMarOTCa CMOPTOM?»

12. Apmusa: N3 83 BOEHHOCYKaLLMX, MOMYy4YMBLLMX 3BaHWe «fepon OTe-
YEeCTBEHHOW BOWHbI», 36 cny>umnn B Cuniax cneynanbHOro HasHave-
HUS, 21 — B CyxonyTHbIX BONCKaX, 12 — B [NorpaHnyHbIX BOMCKax, 7 —
BoeHHO-BO3ayLLHbIX cuiax, 4 — BO BHyTpeHHMXx BoWckax, 2 — B
BoeHHO-MOpcKnx cunax. Mecto cny»Obl OCTaBLUErocst 0QHOro BO-
€HHOCY>)KaLLlero HOCUT CEKPETHbI XapaKTep.

a) CocraBbTe Tabnunuy No gaHHOW MHopMaLunu.

b) Bblpasute umcneHHble gaHHble B NpOLeHTax.

c) No gaHHOM MHdoOpMaLMM MOCTPONTE MUKTOFPaMMYy U KPYroBytO
anarpammy.

d) BbisicHuTe, Kakas 13 npeacraBneHnii Hanbonee LenecoobpasHa.

3Haete JiM Bbl, yT0 03HayaeT Mapenreint?

TemnepaTypa, B OCHOBHOM, namMepsietca B rpagycax Lenbcus (°C),
HO uHorga — B ®apenrentax (°F). Mexay 3TMMM OBYMS eguHULAMU
N3MepeHna TemnepaTypbl CyLLECTBYET 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
B

OtBeT: 77°F.
MMPUMEP 2: Mepesenute 68°F B rpagycbl Lienscus.
PEWEHWUE: Mpumernum dpopmyny C = é.(F_gz) npn F = 68:
9
_9 _ 900
C_g'(68_32)_20 C OTtBeT: 20°C.

@,

MEOATb FEPOI?I |
OTE4ECTBEHHOM BOMHbI
100°C Temnepa- 212°F
Typa kune-
Hitst BOZbI
Temneparypa
yenoBeye-
31°C CKoro Tesa 98,6°F
Temneparypa
3amep3aHms
0°C BO/bI 32°F
PUCYHOK 20

[lns uaMepexus TeMneparypbl B Be-
nukobputasum 1 CLUA npumens-
eTCA LWKana (apeHreitTa: MPUHATO
0°C=32°F, 100°C=212°F.
Ha wkane Mapenreita 180 ae-

NIEHIA, TakM 0BpasoM, 1°F = ——

180
BCEI MHEIiKK. 316Ch
180°F=212°F-32°F. To ecTb
1 penexue no wxane Qaperreiira
MOJTYYEHO JIEIEHWEM BCEIA IMHEIAKM
Ha Y1C0, NOKA3bIBAIDLLEE PAa3HOCTb
MEXZy TEMNEPaTyPOil KUMEHKS 1
TEMMEpaTypoil 3aMep3aHis Bo/bl.

3y wkany B 1724 roay npeanoxun
HemeLkui dusuk Jlanuens [abpu-
enb PapeHrenT.



YIPAXHEHUA

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 HWXeykKasaHHyo TemnepaTtypy B rpagycax Llenbcus:
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 BO3dyxa B fHBape B
HeKOoTOopbIxX ropogax AsepbargxaHa. [JononHute tabnuuy n oTBeTbTe
Ha BOMpOCHI:

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

b) KakoBa 6blna cpegHas TemnepaTypa Bo3gyxa B 3TUX ropofax B rpa-
pycax ®apeHrenta?

baky laHaxa llywa  Munrayesup  Llleku Araam
oe 14 20 16

of 64,4 75,2 62,6

4. TMoBblWweHWe Temnepatypbl: o pesynsrataM MccnenoBaHuii rnobanb-
HOro noTenneHnsa Kanmata 3eM/n yYéHble CoOoOLLaloT, YTO B C/eayto-
wue 60-70 neT cpegHAaAa Temnepartypa BO34yxa MOXET MOBbICUTLCA OT
4°F po 9°F. 210 03HauyaeT, HanpuMep, 4YTO 3a AHBapb Mecsl, CpefHAs
Temnepartypa 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 BbIMOHAT
cnepyoLwmm cnocobom:
@ so°c=> 9+5x60+32=140
@ 140°F=? 140 -32 =108 x5 + 9 = 60

IE,OI'IOI'IHI/ITG paBeHCTBAa, NPUMEHAA KallbKy/TATOP!:
a)32°C=?F; b)70° C = ? F;
€)99° F = ? C; d)159°F =2 C.

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

7. WN3BecTHOo, uto 86°F = 30°C. MoxHO nun ytBepxaaTb, 4to 43°F = 15°C?
OrtBeT 060CHyTE.
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[porHo3upoBanue

Yto6bl cnnaHnpoBaTb NpeacTosiwme aena, MoaM BHUMATEeIbHO
OTCMIeXMBAOT COObLITUA BO BCEX Chepax OeATEeNbHOCTU U NMPUXOLAT
K onpefenéHHblM BbiBogaM. MNpeanonoxeHne o HacCTynaeHun Toro
NN MHOTO SIBNEHUS BaxkHasa 3agadva. Bo Bce BpemeHa ntogen nHte-
pecoBano, Kak npegyragatb 3T0 coObITHe.

MporHos — 310 NpeanonoxeHne o ByayLemM COCTOAHUM NPOUC-
xoasulero gapneHus. B nepeBoge C rpedyeckoro “pro” osHadaer
Brnepén, “gnosis” — 3HaHue. CNoBO «MNPOrHO3» B3ATO U3 COefuHe-
HUA 3TUX OBYX CNTOB U HOCUT CMbIC/T «BUAEHNE Hanepéa».

MporHosmMpoBaHue — 3TO nMpouecc o6paboTkm MHPOpPMaLMKU Ha
OCHOBE Hay4HbIX METOAO0B M MO/y4YeHns nNporHosa. Jaxe ecnm u He-
BO3MOXHO YTBEpPXAaTb O HACTymnJeHMM MporHosa, caMo MpPOrHo3u-
poBaHWe SBNAETCA BaXHbIM 3TarNoM B M/IAaHNPOBaHUN Ye/10BEYECKO
[eatenbHOCTU. Ha ocHOBe NpOrHo3MpoBaHWA paspabaTbiBatoTCs
BCEBO3MOXHbI€ MporpamMMbl (MsaHbl), OXBaTbiBalOLMe pas/iyHble
BPEMEHHbIe MHTepPBasbl.

UCCNELOBAHUE: NuHeiyaTbin rpadmk Ha pucyHke 21 nokasbiBaeT
KonnyecTteo HaceneHuna 3emnm ¢ 1950 no 2020 rr.

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

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

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

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

MporHosbi:

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

@ KakoBO nporHosnpyemoe ysenndenme HacenerHnsa ¢ 2030 no 2040
rogbl?

C 2030 no 2040 rogbl HaceneHne 3eMan MOXET YBENNUNTBLCS Ha

0,9-1 mnpa.

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

Yueno xuteneit

(Mapa)

10 3
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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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PUCYHOK 24

YNPAXHEHUA

1.

Ha pucyHke 22 nokasaHO KO/MYECTBO FOCTEN, Bbe-
XaBWnx B Typumio M3 HekoTopbix cTpaH B 2019-
2022 ropax. [JaHHble Tabnuubl NpeactaBbTe B BUae
cTon6yarton guarpamMmmbl.

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

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

c) nsa Kakmx CTpaH 3TO YMCNO0 YBENMYNTCA, a AN4 Ka-
KUX — YMEHbLUNTCA?

. Mpopaxu: B Tabnuue npeacraBneHa nHoopmaumus o

npogaxe m3 2-x aBTOMOOGU/IbHbIX GUPM TPEXMECHAY-
HbIMW MHTepBanamu. o ston nHbopmaunn ansa Kax-
pon GMpMbl NOCTponTe cTonbuatyo gnarpaMmmy. Yto
MOXHO CKa3aTb WU CMNPOrHO3MpPOBaTb MO MNOMYYEHHOWM
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 Tesa O60/bHbIX
kopoHasupycoM ®atumbl 1 HaspuH. 1o rpadpukam
ornpefenuTe BpeMms, Korga teMreparypa ux Tesn Obina
OMHaKOBOW, @ TakXXe AanTe NMPOrHo3 O TOM, YTO MOXHO
oXuaaTb B 6mkaniume vachl.

. Temnepatypa Bo3gyxa: Ha nuHenyatbix rpapukax pu-

CyHKa 24 nokasaHa MHpopmauma O CpegHeEMECSYHOM
TemnepaType Bo3ayxa B 3-x ropogax AsepbangxaHa:
Baky, LLUywe n HaxuybiBaHe. JaHHble B PapeHrentax
nepeseaute B Llenbcum.

a) CMoxeTe i1 Bbl CKasaTb, KakoBa Oblsia 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) Boiuncante cpegHior 3a 3T Mecsaubl TeMnepartypy
BO34yxa B Ballel MEeCTHOCTWM W caenamte npeano-
NIOXeHMe O TemnepaType BO34yxa B C/leaylolem
Mecsue.



5. 9koHoMMKa: HacTb KapMaHHbIX geHer 3a Hepgento Axmeq 3 1 0 S e e e e s e
OTKNaAdblBaeT U XO4YeT KynuUTb Ha coOpaHHble AeHbru Be- Y0)| beiemmioomtommnaadaaabaadanad
nocunep. VisHavanbHo y Hero 6bi/10 10 maHar. [NepByto He- o (1] SRR
Oento OH Jo6aBua K 3TUM AeHbraM 3 MaHaTta, BTOPYHO He- <) L S S
nento — 4 maHaTa, 3-to — 5 MaHaT un Tak ganee. B teueHne % (o) LIS N S
10 Hepenb Kaxayl Hegento OH yBenuyman cobupae- = 40b-

MYIO CyMMy AieHer. [Nponcxoasiiee naobpaxeHo ¢ MomMo- % 30
LWbto cTonbyaTton gruarpammbl (PUCYHOK 25). T "
a) Ha kakon Hepgene cymma geHer Axmeaa yaBovnacs? Lol
b) Ha kakoin Hegene ero cobpaHHada cyMMa geHer ewé i
pas yaBounacb? 0123 Llﬁez?eng 78 910
c) Ha kakoi Hefiesie MOXHO OXunaaTbh 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] B
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-
duKa, oTpaxkatoLmx OAMH 1 TOT XKEe npouecc.

a) CpaBHMB rpadumku, CMOXETE /i1 Bbl CKa3aTb, HA KAaKOM
rpaduvke ny4yile BUAHO yMeHbLUeHMe pacxonos B 2020
rogy?

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

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

7. 88, 86, 92, ..100 — nocnegoBatenbHO MNOMYyYEHHbIE Hy-
pan 6annbl TECTOBOIO onpoca no ousmke.

a) lHdopmauuto npeactaBbTe Ha 2-X ANMHeERYaTbiX rpa-
durkax. Ha nepBom rpadurke no ropM3oHTasIbHON OCU
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 U3 MHTepHeTa Wi raset
npeacTaBbTe ABYMA criocobamum Tak, YToObl BbIBOAbI MO
HMM OoTnM4Yanucb. Kakoe mn3 npeacraBieHMn Havbonee
TOUYHO OTpaxkaeT NpeacTaBageMyto MHGOpPMaLMIO?
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BeposATHOCTH BbiNaseHwsa
CTOPOHbI ¢ kapToit pasHa 50%

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

BeposaTHOCTL COOBITUS

OueHvBaHMe HacTyneHNs TOro UM MHOIo CoOObITUA ABNSETCS
BaXkHol npob6nemoin. Hanpumep, no gaHHbIM 06 atMocdepHOM
0AB/1EHUN, CKOPOCTU W HampaB/eHUW BeTpa, TeMnepaTypbl BO3-
ayxa v Opyron aHasiorMdyHon nHGopmaumm Mbl MOXEM caenaTtb
NPOrHO3 NOroAbl Ha 3aBTpa, APYrMMU CI0BaMW, BblCKasaTb BEpO-
ATHOCTb O Noroge.

[na oueHuMBaHWA HaCTyn/IEHUS COObLITUA MPOBOAAT Habnoae-
HWS M ONbITbl, TO €CTb COOMPAIOT CTAaTUYECKYIO MHPOPMaLUIO.

Pesynbtat npoBegéHHOro onbita ManM HabnogeHusa HasbiBa-
€TCS 3/1IeMeHTapHbIM COObITUEM.

Hanpumep, npu npoBegeHnn onbITOB MO 6pOCaHMI0 MOHETDI
HOMMHanom 50 ranmMk MoXeT NpPOW30MTK ABa 3/1EMEHTApPHbIX CO-
ObITUS: BblNageHMe CTOPOHbI C KapTOM W BbiMageHWe CTOPOHbI C
«HedTSaHbIMM BbllKaMu». BbinageHne TOW WM WHOW CTOPOHDI
KBEpPXY CUMTAIOTCS PAaBHOBO3MOXHbIMW COObITUSIMKW. B 3TOM onbiTe
4YMCIO BCEBO3MOXHbIX C/lydaeB ABa. Takmm o6pas3oMm, BbinageHue
KBEPXY BbIOPAHHOM HaMW CTOPOHbI cUMTaeTcsa 61aronpuATHbIM
3NeMeHTapHbIM COObITMEM (6n1aronpuATHbIM C/ly4YaeMm) 1 cocTas-
nsaet 50% ot uncna BCexX BO3MOXHbIX C/ly4aeB.

BepoaTtHoCTb 0603HavaeTca 6ykBon P. BeposaTHOCTbL coObITuA
A o6o3HauaeTtca P(A) (m1m MOXeT 3anmCbiBATLECS CAMO SIB/IEHME,
cobbiTne, Hanpumep, P (aoxap)).

Yucno GﬂarﬂﬂpMﬂTHbIX CNyyaeB Ans HACTyNeHUA CDGIJITVIFI A
P(A) = p() = AL
n

Yucno BCEBOSMOXHBIX C/Ty4aeB

50% = 0,5 — 3T0 eCTb BEPOSATHOCTb BblNageHNA KBEPXY OOHOIo
N3 OBYX CTOPOH MOHETHI.

BepoAaTHOCTHOE YMC/I0 MOXET OT/INYATLCSA OT PEe3Yy/1bTaToOB IKC-
nepuMeHTa. 3T0 CBA3aHO CO MHOMMMMW HEYUYTEHHbIMU MPUYMHaMK,
OKa3blBaLWMMN BAVAHME Ha npoucxogsauee cobbitne. Ho ¢ yBe-
NIMYEHNEM 4YnCra OMbITOB YacToTa MOsIB/IEHUs COObITUS Npuban-
>KaeTCa K BEPOATHOCTHOMY YUCTTY.

OnbiTbl: Bpocum MoHeTy HoMMHanom 50 ranuk 10 pa3. Beina-
OEeHne CTOPOH 3anuuwem B Tabnmuy. 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 M30B6PaXeHEM HEdTAHbIX BbILIEK vV v v

Kak Bngmm no tabnuue, Bcero 6bi1o 10 cnydaeB. 310 eCcTb
YNCNO BCEBO3MOXHbIX C/ly4aeB. Ecnn BbiNnageHna CTOPOHbI C N30-
OpaXkeHneM KapTbl cyMTaTb O6aronpuUATHbIM CrlydaeMm, TO Takux
cny4yaes 6.



Ecnv npu npoBeaeHWn n ONbITOB (BO3MOXHbIX C/y4aeB) cobbiTne A

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

Kak BMauM, OTHOCUTE/bHaaA 4YacToTa BbiNadeHUs KapTbl 17@:0,6
Masio OTIMYaEeTCs OT BbIYMCNEHHOW paHee BepoaTHoCcTn P(A) = 0,5.

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

CobbiTue Hactynnexue cobbitua HacTynnexue u HeHacTynnexue Hactynnexue cobbitua CobbiTie 06s13aTENbHO
He HacTynuT Ma/I0BEPOSATHO C0ObITHA PaBHOBEPOATHbI BbICOKOBEPOATHO HacTynuT

@ L @ @ @

P=0 1 1 1 P={

umn 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 %; 3Ha4nT, COObITME MANTIOBEPOATHOE;

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

e Yem 6mxke BEPOATHOCTL K 1, TeM 60MblUe BEPOATHOCTb HaCTYN/EHNSA

cobbITUS.

MPUMEP 1: MpoBepka kauectBa: OToeN NPOBEPKM KayecTBa Mpo-
N3BeOEHHbIX 1ammn NPOBEN NPOBEPKY Ha O0To6paHHbIX 400 13 HUX.
6 13 HMX OKa3anncb 6pPakoOBaHHbIMU.

@ KakoBa oTHOCUTEbHaA YacToTa 6 pakoBaHHbIX namn?

@ Ckonbko namn u3 BbinyweHHbix 100000 BeposaTHeEe BCEro
OKaXkyTCcsa 6pakoBaHHbIMU?

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

6

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

_ 3

=0,015
200

@ Tak kak 13 400 namn 1,5% okasasmcb 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 HEBO3MOXHOIO
co6bbitus pastHa 0. Moyemy?




® ® MPUMEP 2: Hainoute BepOATHOCTb BbiMageHNA HEYETHOIO YMC/ia NPu OOHO-

, ® ® pa30BOM cOpacbiBaHMN UrpasibHOM KOCTK (3apbl).
..:‘o - PEWEHWUE: Mpwn 6pocaHnm urpanbHOM KOCTU BbiNageHNe Ha BEPXHEN rpaHu
’ uncen 1, 2, 3,4, 5 nim 6 aBNAOTCA 3/IEMEHTAPHBIMUY ClTyHYanHbIMU COObITU-
S “ amMu. Bce aTn cobbiTUa ABMASIOTCA PAaBHOBO3MOXHbLIMU M HUKaKMeE ABa U3
HWX He MOryT MPOW3OWNTU OAHOBPEMEHHO. Torga YMCIO BCEBO3MOXHbIX
. . 3NeMeHTapHbIX CnyvaeB Npu cbpacbiBaHUM OAHOW UrpasibHON KOCTU By-
® ® ® OeT paBHO 6.
N3 Bcex umcen, oTMEYEHHbIX Ha FPaHAX 3apbl, TPU ABNAKOTCA HEYET-
e o0 o0 ..
e &% |88 HbiMu: 1; 3; 5. Torga «BblMageHMe HEYETHOro Ymcna» — 3To0 CobbiTne, Co-
cTosiLee U3 TPEX ANEMEHTApPHbIX COObITUI: 6o 1, nnbéo 3, nnbo 5. 3Ha-
YUT, YNCI0 BNAronpUATHBIX CyYaeB 3TOro cobbitna paBHo 3. OTcroga
=§=l=0,5 Otser: 0,5.
6 2
1. BblacHuTe, Kakne 13 cobblTUiA OCTOBEPHbIE UM HEBO3MOXHbIE, YKaXnTe

BEPOSATHOCTM COObITUN:

a) BCE YYEHUKN NOMYUNIN «OT/IMYHO» Ha OYEPEOHOM MasioM CYMMaTMBHOM
OUEHNBaHNK NO MaTeEMATUKE;

b) BCe 3aBTpallHMe YpOKM OyayT 3aMeHEHbI SKCKYPCUEN;

C) B nocnegHun cesoH roga bynet 3uma;

d) npuBeauTe gpyrme npumepbl HEBO3MOXHbIX N JOCTOBEPHbIX COObITU.

2. Hangute BEpOATHOCTb BbINaAEHUA 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 BblibGpaH-
HOro Lwapa MeHbLue 5.

4. B tapenke 5 wekepbypa, 7 naxnaBa un 4 kara. Pos Hayrag 6epért ogHo u3
cnagocTten. KakoBa BEpOATHOCTb TOro, YTO el nonagéTtca naxnaBa? KakoBa
BEPOATHOCTb TOrO, YTO el NonagéTtcd Kata?

5. 5 vawek 6abyLuKkn pasykpalleHbl KpacHbIM, a 12 — 3en1éHbiM uBeToM. B cny-
YarHbIM 06pPa30oM BblOpaHHYK OOHY Yallky OHa Hanwia 4yan. Hangurte Be-
POSATHOCTb TOrO, YTO 3Ta YallKa OKaXeTcs 3e/1EéHOro LuBeTa.

6. OULWKN B MeLLKe OTMeYEeHbl BCEBO3MOXHbIMU ABY3HaYHbIMU
ymucnamu. Onpegennte BEPOSATHOCTM CeayoLLmnx
COObITUI NPU U3BATUM Hayrag U3 MeLlka OogHON QULLIKK:
a) 4uMcno Ha duLLKe oKaH4uMBaeTCs Lundpon 3;

b) 3Havawume yndpbl YmMcna Ha dULIKe 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 N YMC/IOM eanHUL Yncna
Ha ¢ouwKe paBHa 2.

7. B HacTtonbHOWM Urpe Hapabl c6pacbiBatoT ABE UrpasibHble 3apbl,
BblMNaBLWIKWE YMC/a CKMaAabIBatoT. MIrpoK BbIMOMHAET OBUMXKEHME
LwalwkKaMn B KOIMYEeCTBE, PaBHOM MOJ/TyHYEHHOW CymMMe. YToObI
He npourpatb Caxuby, Heobxogmma cymma, paBHasa 10. Kak
rno-BalleMy, KakoBa BEPOATHOCTb BbinageHusa cymmbl 10?7 Ka-
KOBa BEPOSATHOCTb BbiNageHus (6—6)?

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

a) BbibpaHHoOe uncno 6yget kpatHo 10; [pv bpocaHuy ABYX 0AMHAKOBbIX 3ap B
b) BbiI6paHHoOe 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 Bbi6paHHOro Ynucnia 6yaet paBHa 7. Tz T#1 51 61
1212232425262
9. Haliaute BEpOATHOCTU CriedyloLlmMx COObITUIA MpU OOHOBpPEe- 1312333435363
MEHHOM GpocaHnu ABYX 3ap (PUCYHOK 27): 1412434 44|54|64
a) cyMMa BbinaBLUMX O4YKOB 6yaeT paBHa 6; 512535 455565
b) Moaynb pasHOCTM BbIMNaBLUMX 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 (0ocwm)
Kpyra cTpesika MOXeT CBO6OAHO BpallaTbCA BOKPYr OCW.
Onpegenute, CKONbKO BO3MOXHbIX C/lly4aeB MOXXHO HacunTaTb
Npv NOBOPOTE CTPE/IKM Ha Kakon-n1mbo yron (pnucyHok 238).

a) KakoBa BEpPOATHOCTb MonagaHusa CTPesikuM 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 MOMYHYEHHOro Yncnaa € YMCIoM, no-
YYEHHbIM B NyHKTE b)?

d) Hangute BepOATHOCTb MOMagaHusa CTPEeKM B KPaCHbIN MposepbTe ceba
cekTop.

e) HaliguTte BepoATHOCTb nonagaHus CTpesikv Ha OAMH Kpac-
Hbli CeKTop. BbICHUTE 3aBMCMMOCTb MOTyYEHHOro Yncna
C YNCIOM, NOMYyYEHHbIM B NyHKTe d).




oYe

CobbITne, 3akyatoleecs B TOM, YTO MPOU30MAET XOTA Obl O4HO U3 ABYX
cobbiTnii A n B, Ha3biBaeTca 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 JOCTOBEPHbBIM COObITUEM,
TO 3TN COOBITUA B3aMMOLOMO/THSAOWMECH.
CyMMa BepOATHOCTEN AOMONHALWNX APYr Apyra coObITui paBHa 1.

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

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

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

CTPE/KN B XENTbIN NN KOPUYHEBBIN CEKTOopa byaeT

P (3REThI1 MM KOPUIHEBBIN) = %+ 1_2_ i =0,25.

3 8
OrBer: 0,25.

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

PEWEHUE: CobbiTna «nonaéT OoXab» U «O0XKAA He OydeT» B3auMOOo-
nosHsaoLecs cobbiTia. CyMMa BEpPOATHOCTEN STUX COObITUIA paBHa 1.

P (movinér noxknp) + P (moxxna 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.

nagaHus CTpenku BpaLLeHNsa Ha KpacHOM cekTope Obina P (KpacHbIn)

2.

5.

7.

Pasgennte Kpyr Ha paBHble YacTu (CeKTopa) Tak, YToObl BEPOSATHOCTb MO-
=5

Hangute BEpOATHOCTb CneayloLlmx COObITUI MpU NOBOPOTE BOKPYr
OCU CTPENKU BpaLLeHUs CnydarHbiM 0Opa3oM Ha Kpyre, pasgenéx-

HOM Ha 4YeTblpe paBHble YacTu (PUCYHOK 29):
a) P (kpacHbii unn 3enéxbiii); b) P (He xénTbiid); c) P (He Y€pHbIR).

. Hangute BepodaATHOCTM crnegyoLwmx coobITuin Npn ogHOpPa3oBoM 6po-

CaHUM OHOW 3apbl:
a) P(3); b) P(2 nnn 5); c) P(meHble 5);
d) P(He paBHO 6); e) P(npoctoe uncno); f) P(9).

MpombiwneHHocTb: 4% BbiNyLWEHHOW NPOAYKUMN urpylievHon dab-
pVKK 6pakoBaHHble. Halrante BepOSTHOCTb TOrO, YTO C/lyYalHO Bbib-
paHHas UrpyLlka u3 BbiMyLWEeHHON NapTnumn OyoeT Ka4eCTBEHHOMN.

Andasut: Ha 32 kapTOHHble KapTOYKM HamnucaHbl OykBbl asepban-
O>KaHCKOro andasunTa 1 C/I0XKeEHbI B KOPOOKY. V13 KOpOOKM Hayrag 13bl-
MaeTcs 0Ha KapToyka. Hangute BeposTHOCTb CAeaytoLmx COObITUI:
a)P(m,n,punnt);, b)Ps); c) P(cornacHags);

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

. lkona: OTBET Ha TeCTOBbIN BOMNPOC coaepxut 5 BapuaHToB: 1 Bep-

Hbl, 4 HeBepHbIX. OTBETLTE Ha cneaytoLlme BONpocChl:

a) KakoBa BEpPOATHOCTb yrafblBaHMA NPaBM/IbHOrO OTBETa LUKO/bHU-
KOM, HE 3HaloLLMM OTBETa Ha NOCTaBNEHHbIN BONPOC?

b) YMeHbLLINTE YMCIO0 HEBEPHbLIX OTBETOB, yAaNAs HEKOTOPbIE U3 HUX.
Kak no-Bawemy, B 3TOM C/ly4ae YMEHbLUNTCA UKW YBETNYUTCA Be-
POATHOCTb yragblBaHUA BEPHOro otBeTa?

Peknama: PeknamHasa ¢vpma, xenaa BblbpaTb OOHY M3 MNpeanouyTu-
TenbHbIX peknaM A, B nnun C, npoBena onpoc cpean notpebutenen. Pe-
3y/bTaTbl ONPOCa NO BO3PAaCTHbIM KaTeropmam npuBeaeHbl B Tabnuue:

Bospact A B 6
Mnaauwe 18 ner 25 62 54
18-40 81 66 19
Crapuwe 40 net 13 29 98

a) Hangmte oTHOCUTENbHYIO 4YacToTy BblGopa peknambl B wam C
cpean nnu ctapuwe 40 nert.

b) Harignte oTHocuTenbHylO 4acToTy Bblbopa peknambl A wnu B
cpean nuy ctaplie 18 net. Pesynbratbl BbIYUCIEHUIA OKPYIIUTE A0
OQHOWN OEeCHATbIX.

PUCYHOK 29

Wccneayem uncno
BnaronpusTHbIX
C/1y4aeB ANs 0THO-
CUTE/IbHO CNIOXHBIX
COObITHA.




8. Monutnka: Yt1o6bl BbLIACHUTb OTHOLWIEHME obuiecTBa K
B03- MPUHATOMY MYyHULMMANbHOMY pPeLLEHMIO, HOBOCTHOW XYyp-
COrnacet hep- Han NPOBOAMT OMNPOC CPean YNEHOB Pa3/IMUHbIX NapTHiA.

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

a) Hangnte OTHOCUTENbHYIO 4acToTy 4McCnia HegoBOJIbHbIX
napmaB 175 | 178 | 12

NN BO3OEPXKaBLUMXCA OTHOCUTE/TbHYIO YIEeHOB NapTum A.
naptua G 53 29 7 b) Hangnte OTHOCUTENBHYIO 4acCTOTy u4McCa COrnacHbIX
Ny Bo3gepykaBLumxcs naptum B nnn C.

PUCYHOK 30 9. 3popoBbe: Y 63-x n3 248 B3pOC/IbIX NAaUNEHTOB Ny 15 13

121 nogpocTkoB Npu o6cnenoBaHUK Bpad 06Hapy>Xua no-

BblLLEHHOE coAepyKaHne XonecTepmHa B KPOBMW.

a) Onpegennte BEPOATHOCTb TOroO, YTO Yy ABYX Crydaii-
XonectepuH - 310 xuponozio6Hoe HbIM 006pa30M OTOGPaHHbLIX MaLUMEHTOB OGHapPYXMUTCH
BEWECTBO, KOTOPOE CO3AAETCA NMOBbILLEHHOE CoAepXXaHne XonectepnHa B KPOBM.
K/IETKaMIn NEYEHI B Ma/IOM b) ¥ ckonbkux n3 600000 >xutenen storo ropoaa Bepo-
konuyectse. OHako 3o Manoe ATHee Bcero OyaeT MNOBbILLEHHOE CoAepXXaHue xose-
KO/IMYECTBO Y4aCTBYET B 06Pa30BaHMN CTepUHa B KPOBW? Pe3ynbrat oKpyrnnte Ao Lenblix.

XEN4K, TOPMOHOB, BUTAMIHA D,

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

6ope 04HOro M3 TPExX3HAYHbIX YMCes], COCTaB/IEHHbIX 13
umdp 4, 5 n 8 63 NOBTOPEHMIA, OHO OyAEeT HaYMHATLCS
Ha 4 unn 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-
ymHaTtbcd C 1;

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

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

Il undpa
| undpa

0
1<1
2

12. Haprus 3ameTtumna, 4to npm 6pocaHmm MoHeTbl 5 pa3 noa-
PS4 BO BCeEX C/yyasix Bbinana ogHa M Ta xe ctopoHa. Kak
no-BalleMy, MOXHO NN yTBepPXAaTb, YTO NpU NOCMeayto-
wnx 20 6pocaHMaX MOHETbl BEPOATHOCTb BbIMageHUs
TOW Xe CcTopoHbl byaeT 100%? OTBeT 0O0CHYMTE.

0
2<1
2

PUCYHOK 31

NHONFHFONHEHONHFRONRHRONHO

AN AN

13. B mewke 10 kpacHbix, 5 3enéHbix, 25 wéntbix n 20 Ge-
NbIX LLapOB.
a) Hangnte BEpOATHOCTb TOrO, YTO MPWU Cy4YarHOM Bbl-
6ope 13 MeLlka 0gHOro Lapa OH OKaXeTca 6enbiMm.
b) Hargnte BEpOATHOCTb TOrO, YTO NPW C/Ay4YarHOM Bbl-
6ope 13 MellKa O4HOro Lapa OH OKaXeTCa Unn Kpac-
HbIM, WU 3€M1EHbIM.

14. OgmMHaKoBble KapTOUYKM B MeELLKe MepeHyMepoBaHbl ABY-
3Ha4YHbIMK Yncnamn. CiyyanHbiIM 06pPa3oM M3bATa OL4HA
KapTouka. Hangmte BEpOATHOCTb COObLITUA, YTO Ha 3TOM
KapTo4ke N3006paXk€HO HEYETHOE YMCTIO.



0bob6warowme 3aaanus

1. a) Mpeobpasyiite B rpagycbl ®apeHreiita: 55°C, 12°C, 93°C, 61°C.
b) Mpeo6pasyiite 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. Hangute ot-
HOCUTENbHYIO YaCTOTy C/eaytoLmx COObITUIA:

a) Bbinasno 8; b) Bbinano 2, 6, 10 nan 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 PACCTOSHNN.

b) Hangnte oTHOCHUTENBHYIO YaCTOTy pacCTOAHUI 601bLWNX 290 KM.

4.30 0AMHAKOBbLIX KapTO4YeK MepeHyMepoBaHbl M cobpaHbl B KOpPOOKy. He
S84, N3 KOPOOKM BbIHMMAKOT OA4HY KapTouky. Kakne n3 cobbITuii HeCcoB-
MeCTHbI (M1 Xe B3anMopgononHawmeca)? Hangnute BeposaTHOCTb cneayto-
LLNMX 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
pas Hayrag OOCTaéT M3 CYMKWM OAMH Liap 1 Bo3Bpallaet obpatHo. LLap ka-
KOro uBeTa 4alle Bcero BblHMMana Mnaxa? MNMoyemy?

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

6. N3 undp 1, 2, 3, 4, 5 1 6 cocTtaBneHbl BCEBO3MOXHbIE ABY3HAYHbIE YMCNa.
CKO/bKO CyLLeCTBYeT BO3MOXHbIX BaPUAHTOB YMCeN, eCru:

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

B KaXaoM M3 BblillleyKa3aHHbIX MYyHKTOB HaANOUTE OTHOCUTE/IbHYIO YacToTy
yncen, B paspsae AeCATKOB KOTOPbIX HaxoauTtcsa unv uméepa 3, unv undpa 6.

7. >keHep no kadecTtBy 13 50 KoMnbloTepoB BbiABU 3 HENCNPAaBHbIX.
a) KakoB npoueHT 6paka B NapTum KOMMNbIOTEPOB?

b) KakoBa BEepOATHOCTb TOrO, YTO Hayrag BblOpPaHHbIM KOMMbIOTEP OKa-
YKETCA UCrpaBHbIM?

c) Ckonbko 13 15000 cobpaHHbIX KOMMbIOTEPOB BEPOATHEE BCEro OyayT
ncnpaBHbIMN?




PALINOHAJIbHBIE
YUCNIA

1 _
5 =02
2 _
504

B 310M paszene Bbl 03HaKOMUTECH C
PaCLUMPEHUEM MHOXECTBA LIE/IbIX YMCEN
/10 MHOXECTBA PALIMOHATIbHbIX YMCEN U
W3Y4NTE 10 CBOMCTBA. <
' /
S r

Yucna, npuMeHAEMbIE NPK NOCYETE OKPYXAIOLLMX HAC NPEAMETOB,
Ha3blIBalTCSA HATypanbHbIMK Yucnamu 1 0bosHavaiotes: N= {1; 2;
3; ...}. lobaneHnem K aTomy MHoXecTBy uucna 0 1 yucen, npotu-
BOMONOXHbIX HATYPaNbHbIM YUCAAM, Bbl MOMYYMAM MHOXECTBO LiE-
JIbIX Yncen. IT0 MHOXECTBO 3anucbiBaeTesl Kak Z = {..., -3; -2; -1;
0;1; 2; 3; ...}. Takum 0bpasom, bb110 MOYYEHO PaCLUIMPEHKE MHO-
XECTBA HaTYPasbHbIX YUCEN 10 MHOXECTBA LIE/bIX YUCEN.

Bam Takxe 13BECTHO NMOHSTME 0DbIKHOBEHHOI Ap0bu. 310 Ynco,
YUCAUTENb

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

SIBNAOTCA HEKOTOPbIMY HATYPaIbHbIMK YNCAMM.

Bbl M3y4Man CROXEHHE, BbIYNTAHME, [ENEHUE, YMHOXEHME, CPaB-

HeHve Apobeid, a TakXe HaxoXAeHue AP00U, PaBHO AaHHON.

B arom pasjene Baluy 3HaHudA 0 Ynucniax byayT ewg bonee paciumn-
PeHbl A0 NOHATUA MHOXECTBA PALMOHANIBHBIX YMCE. Bbl Hayun-
TECh BbINOJHSATH Pas/inyHbIE JEHCTBISA C PALMOHASIbHBIMU YKCTAMM,

B yéM Xe HeobXoAuMOCTb M3YYeHMs pauMOHanbHbIX uucen? B
XU3HM NPOMCXOAAT Takue ABIEHNS, NP ONMCAHNN KOTOPbIX HY Ha-
TYpanbHbIX, HY LIEIbIX YnCeN ObIBaeT HeaocTaToyHo. [loaToMy npu-
X0AUTCSA AablUe PacIMpSTb NPeACTABAEHNS 0 YUCTAX.



3anuch 1 YTeHue
PaLMOHANbHLIX YUCEN

N
=
L
I
y)
<
o

CnoBoO «paunoHasbHbIN» BO3HUKMIO U3 MOHATUS «OTHOLLEHWE». Bam ns-
BECTHO, YTO OTHOLLEHME ABYX YMcen, Hanpumep, 3:4, MOXHO 3anucaTtb gpo-

6blo, 8 UMEHHO %

TOYHO TakXXe OTHOLLUEHME m:n MOXHO 3anmcaTb Kak %

Yuncno, KOTOpoe MOXHO 3anucaTb B Buae Apoobwu % Ha3blBaeTCcs pa-
LMOHA/IbHbIM YMC/IOM.

34ecb m — uenoe Yncno, n — HatypasabHoe Ynucnio, me Z, n e N.
Hanpumep, % paunoHanibHOE 4MCcno, 34ecb 5 1 7 — HaTypasbHble Ynucaa. —% —
TOXe pauMOoHanbHOE YNCo, 34eCb —5 — Lenoe uncno, 7 — HaTypasibHOe YKC/O.

+Kaxgoe HaTypas/ibHOe YNCNo ABNAeTCA pauMoHaIbHbIM YNC/TOM!

7 35 250
T=T7:1=—; 7=35:5=" 125=250:2==—.
1’ 5’ 2

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

3
+lonoxwTenbHble Lenble U APOGHbIE YMCNa ABMSIOTCS MOMOXWUTENb-
HbIMW PaLMOHAIbHBIMU YUCIaMK, OTpULATE/IbHBIE LeNble U APO6Hble - ~~~~~~~~~~~~~~~~~~~~~
yncna ABAKAIOTCH OTPULATE IbHBIMU PALMOHAIBHBIMU YAC/IAMM. 3aHoMHUTe:
o3 - 6 «0» — HM TOJ1O-
HaK «MUHYC», CTOSILLMIA nepen Apo6blo, MOXHO 3anucaTb Uin nepeq KUTEBHOE, Hil
UNC/IOM, HAXOASLLMMCS B YNC/UTENE, U XKe Nepe[] YNACIIOM, Haxoas- OTpHLaTe/bHOE
LMMCS B 3HamMeHaTene: ' payuoHaibHOe
9 _9 9 YHCJIO.
—(2:11)=—"="; -2:11==%; 2:(-11)=—.
11 11 -11
NMPUMEP: 3apaHHble pauMoHanbHble Yicia NpeacTasbTe B BUAe Apobu [pnveHim npa-
C HaTypanbHbIM 3HaMeHaTenem: 0,5; 1,3; - 0,25. BNO NPeobpaso-
© BaHWA eCATUYHON
PEWEHME: 0,5:15—():%; 1,3:1%:% _0,25=_120_50=_%. ~ [1pobu B 06bikHo-
f BEHHYIO.

MHoxecTBO paunoHasbHbIX 4KUcen o0603Ha4vaeTca

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

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

MHOXeCTBO paLMOHabHbIX YMCEN, TaK XXe, KaKk MHO-
YKEeCTBO HaTypaslbHbIX U LefbIX Yncen, aBnsetcs ec-
KOHEYHbIM MHOXECTBOM.




YNPAXHEHUA

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

2. MNpepctaBuTb Uenble yYucnia 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 paunoHanbHbIM;
b) paunoHanbHbIM, HO HE OPOOHbLIM;
C) LuenbiM, HO He HaTypasibHbIM;  d) CMEeLIaHHbIM YMC/TOM.

4. Boinuwmnte nogMHoOXeCcTBa MHOXeCTB A = {14; 3,5; -5; 0; —-8,2; %; -82;12;
1lnB= {—%; -22,3;-11; 1,7; 17; 22,1; 0,93}, 31eMeHTbl KOTOPOro 6bin Obl:

a) uenbiMn Ynciamu; b) HaTypanbHbIMK YMCamu;
C) oTpuuaTtenbHbIMU paLMoHanbHbIMU YNCIAMU;
d) NONOXUTENBHBIMWN PaUNOHANIbHBIMWU YMCTaMMU.

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

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

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

KakKuM-inbo HaTypa/ibHbIM YXAC/TOM B 3HAMeHaTese.

BernomHuTe 0CHOB- 6. B nycTble kBagpaTthl BAULWIMTE HEOOXOAMMbIE YMCNa U 0ObACHUTE
HOE CBOICTBO /Ap06M. WCTUHHOCTb PaBEHCTB.
a)2_82_2 _156_ o0 495 40 _0_08_2_ 0.
4 16 o o 4 4 4 16 o 100
pd_8_9_6_23. d —52--52 - 52 _8 _ 26
7 14 o o 28 10 25 100 o

7. 3annwmnTte HECKONbKO ApoGen, paBHbIX MO 3HAYEHUIO AaHHbIM paumo-
Ha/NlbHbIM YMCaM.

ay5. 7. g5 105 b) -2,3: 7,25 0,24; 9,03.
25" 12 “15° 45

8. UccneposaHue: 1) [aHa opobb % YMHOXUM YnCInTeNb 1 3HaMeHaTe b
3TON Apobun Ha 4. Bo CKOMbKO pa3 pa3HOCTb 3HAMeHaTens n YNCanTens
NosTy4YeHHOM ApO6K B6ObLLE TAaKOW Xe pa3HOCTM NepBOHaYaibHOM Apobu?

a
2) [NycTb pa3HOCTb 3HAMeHaTeNa U YucamTensa gpoobm 3, PaBHa K. Bo ckonbko

pa3 pPa3HOCTb 3HAMEHATE A U YNCTENA APO6U m_z 6yaet 6onblue, Yem K?
m
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JTio6oe paumoHanbHOe YMCI0 MOXHO NPeAcTaBuTb B BUae Aecs-
TUYHOWN APOOU (6ECKOHEYHOWN UMM KOHEYHOM).

NPUMEP 1: 1L —11:100=0,11; 112 _199.95-448
100 25

CyulecTBytoT Apo6u, Npy AeEHUN YUCUTENSA KOTOPbIX Ha 3Ha-
MeHaTeslb, TO eCTb Npu Npeobpas3oBaHnM X B AECATUYHYIO OpOOb, -
npouecc AeneHnsa Npoao/mKaeTca 6€CKOHEYHO. :

3anoOMHMUTE:
BecKOHEYHYI0 MEPUOANYECKYHD
MPUMEP 2: 2 _9:3-0,666.. 2|3 s V10 NEPHOAMIECKY
3 0 [0,666... JECATUYHYI0 Apobb
20 )
T3 _73.30—24333. —1a j 0,464646... moxHo 3anucel
30 90 BaTb C YKa3aHWeM Nepuoja
8

—8:11=0,727272... 18 0,(46); 0, (46 46); 0,4 (64) n

TaK aanee. V13 atux dopm Le-
N1ecoobpasHee bpaTb camyio
KOPOTKYH0 opmy:

—
—

Ecnn B 3anmcu gecsiTM4How 4po6bu ogHa unepa uav rpynna us He-
CKOJIbKUX Lnpp 6ECKOHEYHO MOBTOPSIIOTCS, TO TAKYIO AECATUYHYIO 0,464646..= 0,(46).
apo6b Ha3blBa’oT nepuoaneCKoﬁ neCHTMquﬁ npoﬁbw. I_IOBTop;",o_ 1 leeeesececscscececscscscecececacscscccccccsccscnan o
Lwasca rpynna unop obpasyeT Tak HasblBaeMblii Nepuroa.

[ns KpaTkon 3annucu Nnepnognyeckmx AeCaTnyHbIx Agpoden NoBTo-
pstoLytoca umdpy nam rpynny umdp (mepnon) 3anmcbiBaoT 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/IoXEHUIO
3HaMeHaTens Apobu Ha NPOCTbIE MHOXUTENN.

16=2-
40=2.2.2-5.

¢Ecnun pasnoxeHne Ha NpoCTble MHOXMUTEIM 3HAMEHA- 3|.|aL|M'|', npy 81GHUN NONYYNTCH

*'(7) 352 3 TeNns HeCOKPATUMON APO6GU COCTOMT TOMBKO U3 «2» UM KOHEYHas fecaTyHad Apobb.
70 ’ TOMbKO U3 «5%, U/IN e TOMBbKO U3 060UX 3TUX YMCen, TO
%) 0 1po6b NPeobpasyeTcs B KOHEUHYIO AECATUYHYIO OPOO6b:
200 1 -028 1l_0eg75; 19_0.475.
0 25 16 40
53 |12 ¢ECnn B pasnoXeHWM 3HaMeHaTesNsd HeCOoKpaTUMOWn
48 [4,41666... Apo6u Ha NPOCTble MHOXUTENN, KpoMe 2 1 5, nosBns-
50 IOTCA U Opyrve MNpocTble MHOXMWTeNW, To 3Ta Apobb
4—20 npeo6pasyeTcsa B NepUOANYECKYIO 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 NONYYUTCS
Nep1oaNYEcKas A6CSTUYHAS
J1pobb. ‘



7, 345(43\

Lenasyacts  Liudpa (rpynna undp) o Mepuognyecky noBTopsiolmecs
NEpUoNYeCKDIA YacTy LmGpb! (rpynna uudp)

CyuiectByeT 2 BUAa Nnepnogmyeckmnx ecatnyHbix gpobei:

Mepuognueckne gecaATnUHble ApPo6MU
|

y Y

Yuctble nepuoanyeckme gecaTuyHble Apobu CMellaHHble Nepuognyeckme ecatuyHble opobu

v v

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

[ecatnyHaa gpobb, B KOTOPOW NOC/IE 3ansaTon Ao
NepMoanYeCcKon 4actu nmeetca undbpa uimv
rpynna umop, Ha3biBaeTCs CMeLIaHHOM
nep1voanveckon AecATMHHOM 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 YETLIDE W
 TPM B nepuoze.

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

| 1,34(85) Yrenme:

. 0Ha Lenas TpMALATL
| YeTbIpe M BOCEMbAECST :
{ NATb B Nepuoje. 5

1. Boinnwinte 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)}, 4TOOLHbI
€ro 3/1eMeHTbl ABNSA/NCD:

a) NnepnognvyecKnMm ECATUYHbIMU APOOAMM;

b) YncTbIMM NeprognYeCKUMIN OECATUYHBIMU OPOOAMY;

C) CMellaHHbIMK NepuoanyYecKMMmn AecATUYHbIMM ApoBamMu;

d) KOHEYHbIMUY 4ECATUYHBbIMU APOOAMM.

2. Onpepgenvte BUG NEPUOANYECKON AECATUHHON OPOOU 1 BbIMULWKTE 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 gecsatuyHble gpodu nccnepymrte no obpas-
uam m3 Tabnunubl:
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-  Koanyectso uy Konmyectso
Kopotkas  Llenas  [pynna nosro- M Ao

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

4. 3agaHHble opobu 3anuwnTe B BUAE AECATUYHON apobu. Onpegenute
npenBapuUTenibHO, KakKne U3 HUX NpeobpasyoTca B KOHEYHbIe, a
Kakune — B nepunoamyeckme gecsatnyble gpoou.

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

379 12 16’ 18° 207 21’ 28’ 32’ 48’ 50’ 72’ 75’ 99’ 200 555’ 1000



3 6 49 18 121

5. Mnaxa ytBepxaaerT, 4to opobu 12° 15° 14’ 38° 55 MOXHO 06paTnTb YKA3AHUE:
B KOHeuHble OecATUYHble Apobu. Kak no-awemy, npaBa M oHa? 3HameHaTe/u pobeit
O6oCHyWTE OTBET. pasnaraiite Ha npocTole
MHOXUTE/IM TO/IbKO 10C/1e
6. Viccnepynte anroputMm obpalleHns CMEeLaHHOro 4yucria B AeCATUY- T0r0, KaK Bbl TBEP/0
Hyto ApO6b: byzete yBepeHbl B
HECOKPaTVMOCTY Ap0bi.

1) 3anuwmnTe cMelwaHHOe YMC/o B BUAE CYMMbI LIeNIon U ApOBHO
yacTtu. Pasgenute uncnmtenb ApoOHOM YacTu Ha 3HaMeHaTe b.

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

2) Cnoxute noayyYeHHyo Npu AeneHnn gpobb C LenbiM YNC/IOM B
Lenou Yyactn cMellaHHoro yucna: 5 + 0,(3) = 5,(3).
Mony4yeHHOEe YNC/IO ABIFETCS UCKOMBIM.
Mo aToMy anropntMmy obpaTtuTe uncna 1%; 3%; %; 21—; B nepuoan-
YECKYIO OECATUYUHYIO Op0oOb. BbigcHMTE, K KakOoMy BMOy AECATUYHOWN
ApO6UM OHWM OTHOCATCS.

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

nm pesynetaTt Axmena?

8. 3anuwmnte HeCKonbko apoben co 3HameHaTenem 9; 99; 999; 9999 u
obpaTtnte Ux B AecAtu4yHble apobu. Kakum cBoiicTBOM 06n1afatoT 3Tu
apo6n? ObbscHUTE.

9. KanbkynsaTop: [MpuMeHnB Kanbkynsatop, obpatnte gpoou
21 19 7 11 92 37 15
ﬁ; Z8; ﬁ; ﬁ; @é %§ 59 B AECATUYHbIE Opo6u (MOXHO NCMO/b30-
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 |

[poBepbTe cebs

10. 3anuwuTte Kakylo-HMbyab NEPUOANYECKYIO OECATUYHYIO APOOb, HaXo- E E
adawyocsa Mmexay umcnamu 0,5 n 0,75. BbicKaXmte MHEHME O Konnde- a
cTBe Takux gpober. CKOMbKO Neproanyecknx OeCATUYHbIX Opoben

pPacnonoXeHo Mexay nodbIMuU OByMA paunOHabHbIMU umcnamu?
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BHUMAHME:
[lepuopuyeckue gec-
SITUYHBIE J]POOH
SIBJISTIOTCS palyo-
HaJIbHBIMU YHUCJIAMHU.

Ilouemy?

3anuch bed...x NOKasbl-
BAET MHOTO3HAYHOCTb YMCAa.
Hanpumep, abc -
TPEX3HAYHOB YKCSI0.

B cmewaHHoit neproanyeckoit
JecaTvyHoit Apobu 0,12(3)

o 0 - uenaq yactb,
+ 123 - yucno nocne 3ansToi,

« 12 - 4icn0 Mexay 3andToit u
S

+ 3 - uucno, cTosALLee B
nepuoze.

YNPAXHEHUA

(0/1Ha 3B837104Ka 03HaYaeT
0AHY Wdpy.

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

Obpawenvre nepuoau4ecKon
AECATUYHOW Apoby B 00bIKHOBEHHYH

JTiobyilo nepuogmyeckyto Apobb MOXHO 0OpaTuTb B OObIKHO-
BEHHYO. [NpaBuna obpalleHnsa YNCTON Nepnoanvyeckon Oecatny-
HOM ApO6W N CMeLUaHHOW MepuoauvyeckKor OeCATUYHON Opobu B
OOGbIKHOBEHHYIO OT/INYAIOTCS.

OBPALLEHWE YWUCTOWM NEPUOANYECKON AECATUYHON AIPOBM B OBbIKHOBEHHYHO

MNpn o6paLLeHnn YNCTON NEPUOANYECKON OECATUYHON OpOo6U B
OObIKHOBEHHYIO Llef1asi YacTb OCTaéTCA HEM3MEHHOW, B APOGHON Ya-
CTW B 3HaMeHaTesne CTaBUTCA CTONbKO OEeBATOK, CKO/TbKO Unbp B ne-
puoae, B UMCUTENE CTaBUTCS YNCIO0, BblpaxkatoLlee nepmog aopoou.

0,8=3 1,034)=1-34 a,(bed.. k)= bed--.k
" ~ 999 — 99...9

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

OBPALIEHVE CMELIAHHOW NMEPUOJMYECKON AECATUYHON APOBM
B O6bIKHOBEHHVIO:

Mpn obpalleHnn CMEeLlaHHOW NepuoguYecKon OeCATUYHOWN
Apo6K B OObIKHOBEHHYIO Lienas 4aCTb OCTAaéTCA HEM3MEHHOW; B
3HaMeHaTesie 3anucbiBaeM CHa4vana uuopy «9» CTONbKO pas,
CKOMbKO umndp B nepunoge, 3ateM unodpy «0» CTObKO pas, CKOIbKO
uMdp Mexay 3anaton U nepuogoMm; B UMCAUTENE 3anucbiBaem
pPa3HOCTb MeXay YMCNOM, CTOALWMM MOocae 3ansaTton, U YUC/IOM,
CTOSALWMM NoC/1e 3anaTon Jo nepunoaa.

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

KomuecTso undp mexay 0,12(3) = 123-12 111 37
3anATOM ¥ NepPUoOM U KO- ’VT - 900 900 300

JIYECTBO HYJIEN B 3HAMEHA- 1 $
I

Te/Ie 0/MHaKoBOe (ABa).

1. B 3ap0aHHbIX paBeHCTBax BMECTO * BMMLINTE HeobxoauMmble undpbl:
a) 0,(8)=-4 b) 1,(T="g5 ) 10,45)=102

% ko 232
d)0,1(6)=45 € 87(6)=855 f)15.2(34)=**5%.

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

b) 3agaHHble cMellaHHble nepmoanyeckme ecatuydHblie 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:

(0bbIKHOBEHHAA
Iepoanseckad Yucautenb 3HameHatens  Llenas yactb

[ECATMYHA Ap0bb 11po6b

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

5) Ty
6) 35 45 1

5. O6bpatnute paHHble CMELllaHHble nepuognyeckme [[ecaTudHble
Opo6n B OObIKHOBEHHbIE MYTEM PAa3/10XXEHUSA 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.Hangnte owmnbky B 3anmncax. A Kak 3anncaTb BEPHO?

abc - a © ) Lm(nmm) = 1mnm -m
999 90

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

7. 3annwute uymcna 0,(a) n 7,b(a) B BMOe OObIKHOBEHHOW AOpobwu
(3mecb a n b — HekoTopble LUNdpPLI).

8. NlccnepyiTte BbINOAHMMOCTb paBeHcTB: 1,(9)=2; 3,(9)=4; -2,(99)=-3;
6,56(9)=6,57; 0,2(999)=0,3. B kakue uucrna obpaTaTca 4mucna
7,(9999); 0,12(99); —3,8(999) Takum >ke cnocobom? Ob6bACHUTE, NO-
yeMy B 3TUX NpuUMepax nepuoanyeckas gecarmyHas gpobb obpa-
LLlaeTCsi B KOHEYHYIO AeCATUYHYO ApoOb UM B Lles1oe Yncho.

9. Onpepenute nnowaab GuUryp, n3obpaxxéHHbIX Ha pucyHke. MNpu-
MUTe MoWaAb KaXaon KNeTkun, pasHon S = 2,(6) cm? Mnowaap
duryp sanunte B Mm2,

YkasaHue: Npun BblUNCIEHNAX Nepuoanyeckme AecaTnyHble apodu
obpaTnTe B 06bIKHOBEHHbIE M BCMOMHUTE NPaBuIo M3Me-
peHus naoLwaan Guryp ¢ NoOMOLLbIO NasieTKu:

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

BHumanue: CywecTsyior i

JPyriie cnocobbl 0bpatLeHns

NEPUOANYECKIX JECATAYHbIX
/1pobeii B 06bIKHOBEHHbIE.

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

BHUMAHME:

[poBepbTe cebs
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! 3anomuure: YucoByo ocb
HMHOT'/Ia HAa3bIBAIOT
KOOPZMHATHOH OChIO.

i Havasno orcuera - Hayano

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

Teaniny, 7 eanHu,
B/IEBO  BMPaBO

PUCYHOK 2

x

PUCYHOK 3

MNpsamasn, Ha KOTOPOWM OTMEYEHO Havano oTcyéTta (Touka 0),
YyKa3aHo MOIOXNUTENIbHOE HanpaBneHne U eQuHNYHbIA OTPE3O0K,
Ha3blBaeTCHA YNC/IOBOM OCbIO.

BaMm 13BECTHO, 4YTO cnpaBa OT Hy/1A Ha YNCTOBOM OCK pacno-
naratTCa MONOXUTE bHble, CneBa — OTpuuaTenbHble LUenble
yncna (pucyHok 1). Bbl ymeeTe onpepenatb MeCTOMONOXEHNe
OObIKHOBEHHbIX APO6EN Ha YNCTOBOM OCH.

PUCYHOK 1 0

| | | o | |
I I

——+— —
5 4 -3-2-10 1 2 3 4 5 az

A Tenepb BbISCHWM, KakK pacrnosiaralTCa Ha YMC/I0BOM OCU
paumoHanbHble ymicna. Hanpumep, onpegenm MectornosioxeHme
paunoHanbLHOro Yncna a1 Ha 4MC/IOBOM OCK. Tak Xe, Kak n Le-
nble Yncna, NoMOXNTENbHbIE paLMOHaNbHble YNC/Ia Ha YNCTOBOW
OCK pacnonoXeHbl CrpaBa OT Hy/nd, OoTpuuaTtesibHble — CneBa.
Torga uncno —i KakK oTpuuaTenbHOe paunoHasribHoe pacnoso-
>eHo cneBa ot 0.

—% B3aVMHO MPOTUBOMO/IOXHO YNCNY %. [NpotMBONONOX-
Hble 4MCna PacrnosioXEHbl Ha YMCNOBOM OCUM Ha OOVMHAKOBOM
paccTosHMM OT Hadana oTc4yéta (Touka O) (Hanpumep, 7 1 —7
pPacnooXeHbl HA YMCNOBOW OCKM COOTBETCTBEHHO crnpaBa o1 O u
cneBa o1 O Ha pacCToAHMM CeMb eanHuL). TOYHO Tak e paumo-
Ha/fbHble Yucna i n —i PacnosioXeHbl COOTBETCTBEHHO cnpan
n cnesa or O Ha OQMHAKOBOM PAaCCTOSHUW. l/llssecmo, 4To
pacnonoxeHo mexay dncnamum O u 1, Torga —, Pacnonoxeo
mexay ymcnamm —1 1 0 (pucyHok 3).

TakuM 06pa3oMm, Kaxxaomy paumoHanibHOMY YMcy re Q Ha unc-
JIOBOW OCU COOTBETCTBYET eANHCTBEHHas Touka A. Ecnmn ymcno r no-
NIOXUTENBHO, 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: OtmeTtbre Toukm A(-3,6), B(_ZZ)’ C(0,5), D(-4,(3)) Ha
UMCOBOWN OCW.
PEWEHWUE: KoopauHaTbl 3afaHHbIX To4YekK ABMAOTCH APOGHbLIMU
ymcnamum, o6bIKHOBEHHOM N NEPUOSMNYECKON OECATUYHON APOOLIO.
Pacrnonoyxum 3T ymMcnia Ha YNCNOBOI OCWU.
¢ yncno —3,6 oTpMuaTeNIbHO M PACMOIOXEHO MeXAy LesbiMu
yncnamm —4 n 3.
¢ yucno _2Z = -2,75 oTpuuaTelbHO 1 PACMO/IOXEHO MeXay
uenbiMm yncnamm =3 n —2.



¢ yucno 0,5 NoNoOXUTENBHO N PACMONOXEHO MEXAY Lie/bIMU YnC-
namm O n 1.

¢ nepuogmyeckada pecatmyHas gpobb —4,(3) aBngeTrca oTpuua- } } }
TeMbHbIM PauNOHaAbHbIM YNCIOM U HaXOAUTCA MeXAy LenbiMu 43)
yncnamm -5 n —4, TaKk Kak NpOTUBOMONOXHOE eMy 4uncno 4,3) ’
PacnosiokeHO Mexay uenbiMn Yncnamm 4 n 5 (pucyHok 4).

x

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

LW1M o6pa3om (pucyHok 5).

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

PUCYHOK 5

YMPAXHEHUA

1. a) BbickaXkMTe MHEeHVe O KOOpAMHATax ToYek, Nexallmx Ha Ync-
NOBOW OCU NeBee Hayana oTCHETa, MpaBee Havarna oTcyéTa u
coBMafatoLLmMx C Ha4YanoM oTcuUéTa.

b) Yto Bbl MOXeTe CkazaTb 0 KOOpAMHATaX TOHEK, PACMOIOXEH-
HbIX HA OQMHAKOBOM PAacCTOSAHMM OT Hayasia OTCYETa?

c) CyLLeCTBYIOT /I TOYKM Ha YMCMIOBOM OCK C HAMOONbLLEN U
HanMeHbLUEeNn KoopanHaTton?

2. BbIICHUTE UCTUHHOCTb U/TM JTOXXHOCTb C/eayoLWwmx yTBEepPXAeHWNA:
a) umcno —3,2 pacnoioXkeHo MeXay LenbiMu yncnamm -3 n —2;
b) uncno 9,0 (67) pacnonoxeHo mexay Yncnamm 9 n 9/1;
c) uncno 8, (9) pacnonoxeHo Mexay umcnamm 8 n 9;

d) yumcno —-11, 3(6) pacnonoXeHo Ha YNCIOBOWM OCK NpPaBee Ha-
yasia OTCUYETa Ha PaACCTOSAHUMU 11%.

3. OTMeTbTe Ha YMC/IOBOW OCU TOYUKM, cooTBeTCTBYlOWME YnCnam:

-3 L2 08 0,6 155 409 T80 27

4. Onpegenunte NpubAN3NTENbHO KOOPANHATLI TOYEK, OTMEYEHHbIX
Ha 4YNCTIOBON OCU:
N M K AO C B
f——f——o———f—

—6 -2 0 1 3

3anuwmnte KoopauHaTtbl Touek C 1 K ¢ nomoulbtio nepunognye-
CKNX OECATUYHbBIX Apobe.

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




3a/1aHHbIE TOUKM PAcnosioXeHbl Hd
Y/C/I0BOI OCY MO O/HY M TY XE
CTOPOHY OT HaYa/1a OTCYETA TOYKM 0.

Hanpumep, Ha pycyHke 6 Touku A
B pacnonoxeHb! ciesa 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 PACMON0XEHbI Ha
YCI0BOY OCY M0 PAsHbIE CTOPOHbI OT
Hayana otcyeta 104k 0.

Hanpumep, Touki M u N HaxosTes ot

704k1 0 N0 pasHble CTOPOHbI (pUCYHOK 8):

(Y ’ ) x
2,37 0 8,21

PUCYHOK 9

OMPEAENEHME PACCTOSAHUA MEXZY ABYMSA TOUKAMM HA Y4C/I0BOM OCH

Hangém paccroaHne mexagy npousBO/IbHbIMW ABYMSA OT-
MeYeHHbIMM TOYKaMW Ha 4mncnoBon ocu. [Npun 3ToM paccmo-
TpUM 2 cnydas:

Ky
Ky

PUCYHOK 6

MNccneposanme 1: ycTb Tpebyercsa HaWTM paccTosiHue
Mexay Toukamu A(-1,82) n (-7,06). Kak Bugum, Toukn A n B
pacnosioXeHbl C/ieBa OT Haydasna OTCYETa (PUCYHOK 7). W3-
BECTHO, 4YTO pacctosHMe oT Touknm O Ao Toukm A paBHO
OA=|-1,82|=1,82 eamHuu. PaccTtoaHmne oT Toukn O OO0 TOUKM
B paBHo OB=|-7,06|=7,06 eaunHuL,.

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

Sy
Ky

PUCYHOK 8

NccnepoBaHne 2: lNyctb Tpebyercs HamTu paccTosiHue
Mexay Toukamn M(-2,3) n N(8,21). Toukn M n N Haxopatca
Ha 4YMCNOBOI OCKM MO pa3Hble CTOPOHbI OT Hadana OTCYETa
(pncyHok 9). PacctosHme ot Toukm O go TOoukM M paBHO
OM =|-2,3|=2,3 eanHuu, pacctosHue oT Toukn 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 MOKa3biBAKOT, YTO MPU BbIYNUCIEHUN
pacCTosHUA Mexay OBYMSA ToUKaMu crieqyeT OT KOOpAnHaThl
rMpaBon TOUKN BblYECTb KOOPAMHATY JIEBOW TOUKMU.

Taknm 06pa3om, MOXHO NMPUBECTU CriegytoLlee NpaBuo:

PacctosHne AB mexay asymsa Todkamu A(x) n B(y) Ha
YMCNIOBON OCU PaBHO MOAYIO PA3sHOCTU KOOPAMHAT 3TUX
Touyek: AB =|x-y|



YMPAXHEHUA

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) Hangute pacctosHme mexay Toukamun A n B Ha pucyHke 10.

b) Onpegenute 6onee 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 n B ¢ uenon koopauHa- :
TOM 1 Hangute anuHy otpeskos AC n BC.

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

®

E
-19,3

|Y

K
+
T
?

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 paccToaHun 11 eanHUL OT TOUKM C KoopauHaton 5, n
HanguTe CyMMy 3TUX KOOpPAMHAT.

b) Hangnte uenble koopanHaTthl TOYEK Ha YMC/TOBOW OCU, pacno-

NOXEHHbIX OT TOUKM C KOOPANHATOM —3 Ha PacCTOSAHUM MeHee
uem 8 eanHuL,

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

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

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

[poBepbTe cebs
7.Ha uyucnoBoii ocn otmedeHbl 30 TO4Yek, nepBas M3 KOTOPbIX

EIgL
A(-b), nocnegHaa — B(x). PacctosiHne mexay coceaHMMM TOu- ﬁ;ﬁﬁ

KaMn 4 cM. Hangute pacCctostHue Mexay KpanHUMmn To4Kamu.




CpaBHeHue paLMoHaNIbHbLIX YMCen

Bbl 3HaKOMbI C NMpaBuiaMn CpaBHEHUS HaTypasbHbIX, Lie-
AbIX N APO6GHbIX Yncesn. 3HaeTe, YTO M3 OBYX 4MucCen C pas-
HbIMM 3HaKaMM YNCNO CO 3HAKOM «M/toC» 6O/blUe YMncia co
3HAKOM «MWUHYC» N Hynd (modemy?). [Npun cpaBHEHUM OoTpuULa-
TeNbHbIX YNCEN YMCNO, MMetoLLee 60/bLUNI MOAY b, MEHbLUE
yncna, UMEeoLWEero MeHbLUNA Moaynb (Harpumep: 12,6 <-9,3).
CpaBHEHME pauMoHasbHbIX YMCeNn MPOMCXOoaUT NOoAO6GHbIM
Xe o6pasom.

Paccmotpum 3 cnydaa pacnonoXeHusi 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 *

paLnoHasIbHbIE YKCna a U b paLnoHasbHbIe Ynucna a u b PaLnOHaJIbHbIE YMCIA a U b pacno-

PacnosioXeHbl Ha 4UC/0BOII OCK PacnosioXeHbl Ha YnCI0BOI OCH JIOXEHb! HA YUC0BOIA OCH MO pasHble
[1paBee Havyana 0TCYETA 0 JIeBee Hayana oTcyeTa 0 CTOPOHbI 0T Havana oTcyéra 0

- 3anmomMHuTe: Ha YUCI0BOM OCH YK CJI0, PACIioIoXKeHHOe TIpaBee, BCerza 60JblIle.

-2,343434 ...

Iy

-2,340000...

[py cpaBHEHUM Y1cen —2,(34) U
—2,34 44C/0 C DOMbLIMM MOZYNEM
MPUHVMABTCS MEHbLLM JPYToro
yvena:

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

YNPAXHEHUA

[MPUMEP: CpaBHuTte paumoHasnbHble yncna 2,(34) n 2,34.

PEWEHWE: OaHHble uncna oaMHaKoBOrO 3HakKa, Mo3ToMy Mpu
WX CPaBHEHMN, HAUNHAsA C HaMboblLero paspsana, Conocras-
ngem undpsbl, CTOALWME HA OOMHAKOBbLIX pa3psagax.

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

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

Kak Bngum, B 060Mx Yncnax B paspsaax LesnblX, AeCaTbiX
N COTbIX CTOSAT OAMHAKOBbIE UMdpbl. HO B pa3psae TbiICAYHbIX
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) 1 -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 4yuncia 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 Moc/ieaoBaTe/ibHbIMU LEeNbIMU YnC-
NaMu pacrnosioXeHbl 3a4aHHble paLMoHasbHble ymMcna?
11 66

; ——; 31,(9); —5811(9).
5’ 13 ©) ©)

Kakune umcna 6n13ku K JaHHbIM YMc/1aM Ha He 6onee 4yeMm
0,5 egnHny?

2,(87); —0,2(3); %;

4. CpaBHUTE uMcna, yKazaB NpubIM3UTE/IBHO MX PacrosioxXe-
HMe Ha YMCNOBOWN OCWU.

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

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

OnpepenuTe paccTosHMe Mexady STUMU KPanHUMKN TOYKaMMU.

6. a) 3anuMwuTe 3agaHHble Yncna No BoO3pacTaHmio:

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

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

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

b) Kakoe n3 uncen 3n nnm %n 6onbLue?

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

[Ipobu 01MHaKOBOTO 3HAKa MOXHO
CPaBHWTb, NPUBEAS K 00LLEMY
3HaMEHaTEN.

Kakum ewg apyrum
Cnocobom MoxeTe
CPaBHUTb yncna?

[py pacnonoxXeHu no Bo3-
PacTaHWIo Kax/0€e cheayt-
118 Y1cno bosible npeabl-
Jyuiero. A KaK no yobiBaHuio?

: —t—>
n 0 m <X
PUCYHOK 12




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

A O B A B (@] B A O

> s >

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/IOXEHUE TO-
yek C KoopauHaTamu b+a,a-bub-a

b) BbisicHuTe, Kakoe uncio 6onbLue:
a+b,a-buninb-a?

c) Mopaynb kKakoro 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 YNCNOo 60/blUe BTOPOro?

b) Ecnn moaynb 0gHOro M3 AByX OTpMUATENbHbIX Yucen 6onbLle Mo-
Oyna Apyroro, To YTO MOXHO CkasaTb 06 MX B3aUMHOM pacrono-
XeHnun?

10. O60CHyITe OTBETbl Ha BOMPOCHI MpUMepamMu:

a) MoxeTt nn cymma gByx unces 6biTb 601bLUE OOHOIO U3 HUX U
MeHblUe Apyroro?

b) MoxeT i1 cymma aByx uncen ObiTb MEHbLLE KaXXA0ro U3 HUX?

c) MoxeT N1 cyMmma aByx umcen 6biTb 60/blle KaXxaoro n3s Hmux?

d) MoxeT nm1 npousBeaeHue AByx Ymcen ObiTb 60MbLUE KaXXA0ro N3 HUX?
e) MoxeT nn cyMmma AByx Ymcesn ObiTb paBHOW UX NPON3BEAEHMIO?

f) MoxeT nn cymma aByx umcesn ObiTb 60/bLUE UX NPOM3BEAEHUSA?

YKASAHUE: Vccae- 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 u n otpuuaTenbHbl. CpaBHUTE MOy 3TUX Ymcen (pac-
v CMOTpUTE BCE C/iyyan).
3) Yucna a n b nmetoT pasHble 3Haku. CpaBHUTE MOAYN STUX YnCen
(paccmoTpuTe BCe Cryyaum).
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HepaBseHcTBa ¢ Moaynem

KoopguHaTa no6oi TOYKM Ha YMC/TIOBOWM OCW, pacnosio-
XXEHHOWN MeXAay ABYMSA TOUKamMu, 60/bLUe KOOPAMHATLI NeBOM
TOYKM, HO MEHbLLE KOOPAMHATbI MPAaBON TOUKM.

Harprumep, NyCcTb KOOPAMHATA MPON3BOIBHO B3ATON TOUKM
A 6ynert x (pucyHok 14). o pUCyHKY BUOHO, YTO <5 1 x>-3
(nnn xe -3<x). O6beamHMB 3TN OBa HEPaBEHCTBA, MOXHO
3anucartb: -3 <x<5.

_1(\3/1 A N > 3aloOMHHUTE:
-3 x B x : [1p1 NPUMEHEHNI CTPOTOr0 Hepa-
PUCYHOK 14 BEHCTBA (< WK >) KOOPANHATA KOH-
5 LIeBOM TOUYKM HE BKJ1I0YAETCS BO
: MHOXECTBO PElLIEHMiA 3TOTD Hepa-
Hepa BEHCTBA BMOA a<x< b, as<r< b, a<xr<b unu BEHCTBA, Ha YMC/I0BOIE OCH Koopan-
a <x < b Ha3bIBalOTCA ABOMHbIMM (30€Cb a 1 b 4aHHble pauno- HaTa 370/ TOYKM OTMEYAETCA My-
HasibHble Yncna). CTbIM KPYXKOM. [1p1 npuMeHeHM
OO6bIYHO B ABOWHbIX HEPABEHCTBAX MPUMEHSIOT 3HaKW < RO L el (<wm=)
WAN <, HO UX MOXHO 3ammcaTb U C MOMOLLbIO 3HAKOB > WU >! (LRI UG LG
Do, BeEs 0, b ses e i bess 6 YaeTCA BO MHOXECTBO D?LUBHVII/I He-
PaBEHCTBA, HA YNC/IOBOA OCK KOOP-
JIMHaTa 370/ TOYKM OTMEYAETCS

MHOXeCTBO peLLeHMiA 4BOMHOrO HEPaBEHCTBA (3HaYEHNSA x) . 3aKPALBHHbIM KDYXKOM.
n300paxatoT Tak, Kak Ha pucyHke 15: :

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 BKOYAeTeA  Touka He BK/I0YaET-
PUCYHOK 15 . BOTUTIDOMEXYTKA G B 3TH IDOMEXYTKH

[TPUMEP: Yncna x, asngolmecs peleHaMmmn ABOMHOro Hepa-
BeHCcTBa —1<x<8,2 6onblle nan paBHbl —1, HO MeHblle 8,2.
Ha uncnoBoli ocn 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 noboe pa-
LMoHanbHoe 4yncno x 6onbliee —7 1 MeHbLuee 7.

HepaBeHCTBa Cc mogynemMm Me€HbLUM KaKOFO-HMﬁyﬂb Yyucna

b) HepaBseHctBo |x| < 7 paBHOCUIbHO ABOWA-
HOMY HEpaBEeHCTBY —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 3anucaTtb C
MOMOLLbIO 3Haka moayns: |x| < 7. Oenctsu-
TefIbHO, BCE paLMOHaibHble YnC/ia, MOy b KO-
TOpPbIX MeHblle 7, MpuHagnexaTt WHTepBasny
(=7; 7) (pucyHok 17a).

—0
PUCYHOK 17 =7 0

e e e
PUCYHOK 17p -7 0 7 X

[ )
C

=g
Y

: PaBHOCH/ILHOCTB O3Ha- :
| JaeT OJMHAKOBOCTb '
! MHOXeCTB pelleHHH.

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

HepaBeHcTBa ¢ Mmogy/nieM 60/IbLUMM KaKoOro-HUMGyAb Yncna

a) pelueHMeM HepaseHCTBa |x| > 4 asnsetca b) pelweHnem HepaBeHcTBa |x| > 4 aBndertca

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, KoopanHaTaMu KOTOPbIX ABASAKOTCS
3TW YNC/Ia, Ha YMC/TOBOWM OCK PACMoOOXEHDI
neeBee «—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 UK paBHO 4, UMK Xe
6onbwe 4). B atom cnydae yicna -4 n 4
BXOOAT BO MHOXECTBO peLUEeHUA 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, HEepaBeHCTBO |x|=>a paBHOCW/IbHO COBOKYMHOCTM Hepa-
BEHCTB I<-aux:>a.

1. I'IphoMTe OaHHble OBOWHbIE HepaBeHCTBa 1 3anmwnte C NoOMOoLbio
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%.



2.3anunwmnTe AaHHble BbIPaXXeHNS 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 He MeHblle —2 1 He 6onbLue 2;

f) HanbonbWMM LenbiM 3HavYeHneMm uncna k asnsaetcsa 100 1 HaMMeHbLWNM
Lie/1bIM 3Ha4YeHneM aBnsaeTca yncio —25.

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

4. Boinuwnte uenble pelleHns 3adaHHblX ABOMHbIX HEepaBEHCTB W Haso-
BUTE UX KOSIMYECTBO:

a)0,3<x<T3; 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 KOTMYeCTBO:!

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 oBOMHOro 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. N3 uucen —-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 3anuinTe B BUMAE HEPABEHCTB M NpuBeauTte
Kakoe-HMbyab peLlleHune:

a) cymMma uucen a n -3 Menblue —0,5;

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

C) MOAayNb pa3HoCcTM 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| < 0; g) |x - 4| < 5; h) |9 — x| = 1.
10. 3anuwmnTe HECKONIbKO PauMOHAsIbHbIX YUCeN, YAOBNETBOPSAOLMX 3a-

[AaHHbIM HepaBeHCTBaM:

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 (prcyHok 19).
3anuwmnTte HepPaBEeHCTBO A/ OonpeaeneHna WwupuHbl. Hangmte HaTty-
pasbHble 4uCna, SBAAIOWMECA BO3MOXHbIMU 3HAUYEHUSMU OJIUHDI
CTOpOHbI AB.

b) MepumeTp TpeyronbHMka ABCD meHblwe 36 mam. KakoBbl BO3MOX-
Hble Hanbonbllee N HauMeHblUee HaTypasibHble 3HaYEHUS LUMPUHDI
NPAMOYrofibHUKa?

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

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

12. 1) Hannwute HepaBeHCTBO, LEeNbIMU PELLEHUSMUN KOTOPOro SBAAETCHA
HUKeyKa3aHHOe MHOXECTBO:

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

2) Hanuwnte HepaBeHCTBO C HEM3BECTHOW, HAXOAALWENCA No4 3HaKOM MO-
OyNns, LenbiMn peLleHns MmN KOTOPOro ABNAETCA Cneayolee MHOXECTBO:

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

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

€) KaK no-BalleMy, CyLLeCTBYIOT /i1 Hanborbluee 1 HavMeHbLLee Lenble
pelleHns HepaBeHCcTB |x| < -2, |x| < 0, |x| < 0?

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

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

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

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



JlecTBUS HaZ, paLMOHAIbHBIMU
yucsaaMu U CBOUCTBA

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

CJIOXXEHUE: CnoskeHre paumoHabHbIX YNCEN BbIMOMHAETCS Tak Xe, Kak
B LeNbIX ¥ APO6GHbIX Yncriax. BeINoHUM cioxeHve cneyowmx paumo-

HAJTIbHbIX Yncesi:
3_.3,,1_,9 ,5 14

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

@—12H+ 1 :—12ﬁ+ 1T =—12ﬂ
17 4 68 68 68

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

[TPUMEP 1: MpoBepbTe BbINOHMMOCTD NEPEMECTUTENIBHOIO CBOMCTBA C/TIOXKEHUS

-2 _-24 -2_-26 -2 -8 -2

)

—-24 26
===

-8
T 51 17 51 51 51

17 51 51 51 51

YT106bI K CyMMeE ABYX 4Yucen npmbaButb
CoyeTatenbHoe TPEeTbe YMUCNO, MOXKHO K MepBOMY YUCY MpwU-
CBOVICTBO C/IOXEHMS: 6aBUTb CyMMYy BTOPOIrO 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 nepBoMmy criarae-
MOMYy NpuGaBnTb TPeTbe, a 3aTeM BTopoe. MNpuMeHnM nepemMecTuTe lb-
HOe M coyeTaTe/lbHOEe CBOWCTBA, MOMyUNM:

(1,23 +24,5) +5,27= (1,23 +5,27) + 24.5=6,5 + 24,5 = 31

BbIYUTAHUE: CnoxeHune yncen ¢ pasHbiMU 3HaKaMU BbINMOMHSAETCS
KaK BblYMTaAHME 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 YMUCES, MOXHO K YMEHb-
LWaeMoMy NpubaBUTb YMC/10 MPOTUBOMOIOXKHOE BblYMTaEMOMY:

@ _7i_ 53:_714_ _51 :_122;
15 10 30 30 30

@2 (D)2, 5 2.
23 \46) 46 46 46

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




BbipaxeHue

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

i BciomuuTe: KakoBbl

{ mpaBuWJIa BBIYUC/IEHUSA

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

[MPUMEP 3: Bblumcnnte, npMMeHuB coyeTaTe/lbHOEe CBOMCTBO C/IOXe-
Hus: 3,27 -6,25-2,5 + 1,73
3anuwem pasHoOCTV 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 aByx uncen oaMHaAKOBOrO 3HaKa Mosio-
KUTE/bHO, MPOU3BEAeHNE ABYX YMCE PA3HOIrO 3HAKa OTPULIATENBHO.

Q-2 DB,
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 BbIMOHMMOCTbL NEPEMECTUTE/IbHOrO CBOMCTBA
YMHOXEHUS:
6 1 -61 -1 1

5 12 5.12 10’ 12

1-(-6) -1
125 10"

=6
_ =
YT106bI YMHOXUTb NpoM3BEaeHNe ABYX
CoyetatenbHoe 4Yyncen Ha TpeTbe, MOXXHO YMHOXWUTb
CBOACTBO YMHOXEHMS: nepBoe Ha NpousBegeHue BTOPOro u
TPeTbero MHOXUTenNeun:
a-b-c=(a-b)-c=a-(b-c)

[TPUMEP 5: Haigute nponsseaeHune, NPUMEHNB coYeTaTe/lbHoe CBOW-
ctBo: 1,8 - 0,25 - 64 - 0,5 NponsBegeHme aTnX Ynmces MOXXHO HanTH,
CHa4asia YyMHOXMWB NepBoe YMNC/I0 Ha YeTBEepPToe, 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-
ompoe cagje | T EEMOS: @ 3TEM CTOXWTE MornyueHHble npoussene-
¢TB0: Husa: a(b +c) =ab + ac

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



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

BblyncaunTe: 25. (i — %j Yyero npUMeHsaT
10 5 CBOICTBA C/I0XEHMA U
PackpoeM ckobku, ymMHOXasA 25 Ha yMeHbLUaeMoe 1 BbluMTaeMoe: YMHOXEH!a?
25- 9 2 =25- i—25 ==7,5-10=-2,5
10 5 10 5

OENEHUE: Mpun gpeneHnn paumoHanbHbIX YnCcen Hago Oe/TMMOoe 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 nocsiesjoBa-

{ TeJILHOCTH BBIIIOJIHS-
I0TCs1 apudmeTrydec-

YNPAXHEHUA i kue feiicTBuA?

1. Kakure n3 cnegyowmx yTBep>XXaeHui BepHbl?
a) cymMMa MpOu3BOJIbHbIX ABYX HaTypasbHbIX YMCen eCTb HaTy-

Mpw BbINO/THEHUN OEACTBUIA HAA4 PaLMOHaIbHBIMW YMC/IAaMUN CO-
6ntofaeTcs NocnefoBaTebHOCTb BbINOIHEHWS ENCTBUA.

pasibHOE HMCIO; EC/m BbI HE COrTaCHbI € KakuM-TO
b) pa3HOCTb NPOM3BO/bHBIX ABYX HaTypasibHbIX YACEN eCTb Ha- YTBEPX/IEHWEM, TO NPUBEANTE
TypasbHOE YnC/o; npyUMep, 0TPULIALOLLLNIA 3TO
C) CyMMa MpOW3BO/IbHbIX LIE/IOr0 1 HaTypasibHOrO Y1cen eCTb Ha- YTBEPX/EHME.

TypasibHOE YNCNO;
d) yacTHoe NPOUN3BO/bHbIX ABYX LIe/bIX YACEN €CTb Lie/1oe YMC/O;
e) KkBagpaT NMtoboro umcaa NONOXKUTENEH.

2. BoinonHute gencraus. KakoMy MHOXECTBY YMCeN NPUHASNEXNT Bbl-
UYNC/IEHHbIN pe3ynbraT?

3 21 7

a - b) ——(-0,25 C) —+—

) 7,3+(-22,8) )4 ( ) ) YR
d) —-12,4-0,2 e) g:(—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) CHavana o6paTM OeCATUYHYIO ApOo6b B OGLIKHOBEH-

HY'O, 3aTEM BbIMNO/THUM YMHOXEHWE 1 OeNeHne Opoben.
el 0 S8 i dn @d I8 ol g
912 29 5 2.9-5 5 5 %)

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




3. B cnepytowmx BbipaXeHUsx CHavana onpegenute NocieaoBaTelbHOCTb
OENCTBUN, 3aTeM BbIICHUTE, KakKMM U3 4ncen (HaTypasibHbIM, LiefbiM
nnn gpoOHbIM) 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. Bblumcnute 3aHayeHue 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% ot 0,(12) ; b) uncno, 1,(5) yacTeit KoToporo paeHbI 25;
c) 3,(1) uacreii ot 45; d) uncno, 75% kotoporo pasHbl 10,2(7).

6. Agens k uncny, 0,(5) yacTtein kotToporo paBHbl 50, npubaBmia 4Mcno,
15% koToporo paBHbl 2,1(2). Kakoi pe3ynbtat oHa nosy4yuia?

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 pauMOHaNIbHOE YWUC/I0, PACMO/IOXKEHHOe

mMexay — m —.
6 12
b) 3anuwimnTte Kakoe-HWbyAb paLMoHaNbHOE 4YUCMO, PACMOMOXEHHOe
MeX [y BbllleHanaeHHbIM YNC/IOM U 5.
12

c) Kak no-BaLuemy, Kak 400 MOXHO MOBTOPUTb 3TO AENCTBUE U CKOSTbKO
pPaLMOHa bHbIX UYMCENT PAaCroIOXEHO Mexay ABYMSA MPOU3BOJSIbHO

BbIGpaHHbIMM paLMOHaIbHbIMMK YnCNaMn?
Xupbl — ? sk

9. N3BeCTHO, 4YTO B Mosioke cogepxutca 3,2% xunpos, 2,5% 6enkos, 4,7%
yrnesogoB. CKO/MbKO rpamMM Kaxkaoro BewlectBa cogepxutcsa B 1 cTa-
KaHe monoka (200 r)?

benku - ?
Vrnesogbl - ? W

10. NccnepoBaHue: YoeauTtecb B TOM, YTO, €C/in 1to60e NpocToe Yncno
6onbwe 5 yBeNMYUTb UM YMEHbLWUTb Ha 1 eguHuuy, TO OAHO U3
NOMYYEHHbIX Yncen Oyaet KpaTHo 6.

1) MpoBepbTe 370 yTBEPXKAEHNE HA NpUMepax.
2) O6cyauTe, noveMy 3TO YTBEPXKAEHNE BEPHO.
3) MNocTtapantecb 060CHOBATb 3TO YTBEPXKOEHME.



11. PacctoaHune ot nnaHeTbl Mepkypuin go ConHua npmbnmsnTensHo
paBHO 36 000 000 munb. 310 pacctosaHue B 11 800 pas 60o/bLue
onametpa Mepkypua. Onpegenute Npuban3nTENbHO AMaMeTp
Mepkypua n HanguTe ero paguyc.

12. CocTaBbTe anropuT™M BbIYUCIEHUS CIeayoLWnX BblpaxeHuin. Ha
Kakve npaBuaa Bbl OMNMpaeTecb Mpu onpeneneHnn nopsgka

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 3Ha4YeHUs BbIPaXXeHUM U B MNYCTble KAETKU BRMLWNTE
COOTBETCTBYOLUME 3HAKU «>», «<» UMTN «=»:

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

4°\5 5 4'5)5° 3.1 7
5
14. Hangnte 3Ha4YEeHMA 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 9@ 1) .1
2-_1,875 2,75-1~ | 11 15+ |:18=
2 2 4 3

15. MNMpeobpasynte nepnoamyeckme gecsatnyHble opobu B 0ObIKHO-
BEHHbIE 1 BbIYNC/IUTE 3HAYEHUS BblPaXXEHNN:

(0,666...—1)0,25
) +12,5-0,64;

0,12333...:0,0925

[poBepbTe cebs

B

3
0,8333...—0,4(6) 112071, ~0.41(6)

.5 0,59

b)




0bobuiatowume 3agaHmns

1. Y HapmuHbl 60nblue KHur, yem y CeBuib, HO MeHbLLUE, YyeM 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. BbinvmnTe HEeCKO/bKO Yncers, pacrnonoxeHHblx mexay 9,(5) n 9,554.

3. OaHbl yicna a=5,(1) n b=2,12589. Mexay KakvMu OBYMS HaTypasbHbIMK
yMcnaMm pacrnosioXeHo umcno a + b?

1) Onpenenute 6o/ee TOYHbIE rPaHuULbl Ynucna a + b (3To moryT GbiTb Oe-
CATUYHbIE ApOo6M), 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 ApOo6aAMKM 1 Bavxanmne
uenble rpaHuubl Yyncna b-a.

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

x

M3BecTHO, yTo m > n 1 k > m. 3anuunte 4mcna, oTBeyvatolme Toukam A, B n
D Ha umncnoBon ocu. B cOOTBETCTBMM C PUCYHKOM 3anuiunTe ABOMHOE Hepa-
BEHCTBO, UCMO/b3ysA Yncna m, n, kK n 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 Kakoro aBTomobuna 6onblue, ecnm

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

6. OcBoboxaeHHas Bo BpeM4 || Kapabaxckon BOWHbI HaWwWMMmn gobneCcTHbIMU
BOMHaMK OT BpaX€CKOM OKKynaumn LLlyuinHckas KpenocTb BO34BUIHYTA
Ha TEpPpPUTOPUN, N30OUNYIOLEN MHOXECTBEHHBIMM BO3BbILLEHHOCTAMU U
obpbiBaMu, C 3amMagHOM CTOPOHbI OKPYXEHHOM FOpHbIM naaTto B dopme
amoduTeaTpa. MakcmmanbHas BbiCOTa roOpHoro nnato cocraenset 1600 m
Hag ypoBHEM MupoBOro okeaHa, MMHMManbHas BbicoTa — 1300 M. 3anu-
lWMTe ANa BbICOTbl h OCTas/lbHbIX YacTeil nnaTto ABOWHOE HepaBEeHCTBO U
onpeaenuTe Lesnble peleHns 3Toro HepaBeHCcTBa.

[posepbTe cebs

100
LM

7. Bbluncnnte 3HauYeHUA BblpaXXeHU:
a)-6,965 +23,3; b) 6,2 - (-1,33); c) 53,4 : (-15);
d) 99 - 9,904; e)-0,016 - 0,25; f) 75 :1,25.
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AKCHOMA W TEOPEMA h "APA‘"‘"E"bHOCTb
Marematika 1300unyeT Gbopmynamm, npaBunamm, Npeao- " EP" EH AM Ky " ;I PH 0 c-l-b

XEHWAMM, ONpeaeneHnaMA. HexoTopble U3 HUX MpUHK-
MaioTcq 0e3 okasatenbetsa. Ho ecTb M Takwe, KoTopble
HYXXHO /10Ka3blBaTb.

MatemaTuyeckme yTBEPX/EHMS DbIBAIOT ABYX BUA0B:
o [IpuHMaemble 663 10Kka3aTeNbCTBA — AKCUOMbI

o [IpuHMMaeMble ¢ J10Ka3aTeNIbCTBaMU — TEOPEMbI

CMaTemamqecKMe yTBEPXKAEHUA >

.

< bes pokasatenbcTBa > < CAUKa3aTeﬂbCTBaMM

'

YTBEPXAEHNS, NPUHUMAE- yTBep)Kﬂ,BHVIﬂ HyX/at0-
Mble De3 [10Ka3aTeNbCTBa, LLiMecs B 10Ka3aTesbCTBe,

HA3bIBAKITCA aKCUOMaMM. Ha3blBaKTCA TEOpEMaMMm.

OBPASELL 1: TEOPEMA = = ——. —
Yepe3 2 ToYKM MOXHO npo- YTBEPX/EHIE, BblBUrAEMOE L atihbiibl [ TT PRI
BECTY TO/IbKO OIHY NPAMYH0. Ha 0CHOBE HEKOTODI:IX YC/I0BUA,
Y
OBPASELL 2: OBPATHAA TEOPEMA
W3 3-X Touek, nexalyx Ha [Monyyaetcs, ec/ v NOMEHSTH
NPAMOV, 01HA NEXWT Mexay MECTaMu YTBEPX/IEHVE U
JIBYMS! ZIpYIVMY, YC/I0BYS.

|
Ftizurt +
. AIRPORT




PA3OEN 3

"BDHBHAMKWIHD U HAKJIOHHAA

=

= T MNpn nepecedeHnn OByx NpAMbIX @ U b ob6pasyloTcs

yeTblpe yrna C BEPLUMHON B TOUKE NepeceyveHuns aTnx nps-
MbiX. ECnn ogmH 13 atux yrnos paseH 90°, TO 3Tn npsiMble
OyayT NneprneHanKynapHbIMK (PUCYHOK 1).
MNepneHanKyNnapHOCTb 0603HAYaeTCa 3HAYKOM «l» u
3anucbiBaeTcs: a L b.
: [aHa npamasa a 1 Touka A, He nexallada Ha 3Tour nps-
90° wmon (pucyHok 1). Mpoeeaém yepes Touky A npsamyio AH,
: nepecekatowyto npamyto a nog yrnom 90° B Touke H.
B stom cnyyae oTpe3ok AH HasbiBaeTcsa nepneHgu-
s ) . Kynapom. Touka H ecTb oOCHOBaHwWe neprneHavkynsapa.
. ! - CornacHo pucyHky 1 AH L a.
OcHoanue OcHoBanue :
HaknoHHoA B nepnenaukynspa - H [nvHa otpeska AH HasblBaeTCH PacCTOAHMEM OT TOUKM
- A po npsamoi a.
PUCYHOK 1 E. E OTpe30kK, CoeanHALLMIA TOUKY A C II060I TOUKOW NPSIMOW
- . @, OTIMYHOM OT ToukM H, HasbiBaeTcsi HakOHHOW. Touka B
EI': nepeceyeHns 3TMX OBYX MPAMbIX HA3bIBAETCA OCHOBAHWEM
HakoHHOW. Yron ZABH — yron HakoHa. /13 Touku K npsMon
MOXHO NPOBECTN HECKOHEYHOE YNCO HAKTOHHDbIX.
OTpe30K, COeaNHALNN OCHOBaHME HaKIOHHOM (TouKa B)
C OCHOBaHWeM nepneHamkynspa (touka H), HasbiBaeTCca Npo-
eKLUMel HaK/TOHHOW Ha npsiMyto a. Ha pucyHke 1 otpesok BH
ABMFETCH NpoeKunen HaknoHHon AB Ha npsamyto a.
OnnHa noboil HaKMOHHOW U3 OOHOW M TOWM Xe TOYKU K
npsiMon a 6onblLUe AnvHbl NnepneHankyngapa: AB>AH

@
J [epnenankynsp - AH
Q

[poekuwst
Bh  HAKIIOHHO/ - BH

\ ’
\ ’

N
o =

[okasatenbcTBo
cmoTpeTtb B QR-koA

[=] 2 =]

E?é'_.. ~ TEOPEMA: V13 3apaHHOM TOUKM K AGHHOM NPSIMOii MOXHO
@] i ~ MPOBECTU eAMHCTBEHHYIO NePreHaNKYIAPHYIO MPAMYIO.

YNPAXHEHUA

1. NMokaxxmTe HMXKeykaszaHHOE Ha PUCYHKe 2:
a) HaK/TOHHbIE;
b) 0CHOBaHWA HaKMOHHbIX;
C) NnepneHanKynsapbl;

a T d) ocHOBaHWA NepNeHANKYNSPOB;
C E K E : €) NPOoeKUNM HaK/TOHHbIX;
f) paccTtosiHMe OT ToukM A 0O NpAMON q;
PUCYHOK 2

g) YrNbl HAK/TOHA HAK/TOHHbIX.
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2. Haueptute npsamyto m n otmeTbTe Touky M BHe eé. [NpoBegute mn3
TOUKM M nepneHankynap n Hak/IOHHbIE K MPAMON m.
a) nnHa Kakoro 13 3Tmx OTPE3KOB CHUTAETCS PACCTOAHMEM OT TOUKM M
00 npamon m?
b) Kak no-Baluemy, kakasi HaKNOHHAA UMeeT HanbobLUYO ANHY?

3. Bbinvwunte no pucyHky 3 cnegytollee:
a) ABe napbl B3aUMHO NeprneHanKynapHbIX Nyya;
b) yeTbipe Napbl B3aNMHO NepneHanKynspHbIX OTPe3Ka;
C) TPM Napbl OTpe3Ka u y4a, NepreHanKyISpHbIX Mexay cCoOO6oW.

4. Mpamasa a nepecekaeT CTOPOHbI yrna A B Toukax B n C. Moxet nm
Kaxxgaa u3 npambix AB n AC 6biTb NepneHaKynsapHoOn npsmon a?
MNoyemy?

5. Hapucyinte a) oCTpoyrosibHbIn; b) NpaMoyronbHbIi; €) TynoyrosbHbIn
TPEeYyronbHUKU. MNoKaxXnte Ha PUCYHKE OTPE3KU, O/IMHbI KOTOPbIX SB-
NAOTCA PacCTOSHUAMWN OT KaXX4OW BEPLUMHbI 4O NMPOTUBOAEXALLEN
CTOPOHbI B KaXXAOM TPEYroibHUKE.

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

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

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

9. Toukn M 1 N HaxogsaTCA COOTBETCTBEHHO Ha PACCTOAHUN 6 CM 1 9 Cm
OT npsMon a, NnpudéM npsamblie MN 1 a B3aMHONEPNEHANKYNSAPHbI.
a) Hangute pnvny otpeska MN.
b) YeMy paBHO paccTosHME OT cepefuHbl OTpe3ka OO npsamon a?
CKOMbKO cnyvyaeB HEOOXOAMMO PacCMOTpPeTh?

10. N3 TOoukM K K mpamMon a npoBefeHbl ABE HAK/IOHHble ¢ U d nog
yrnom, cooreBeTctBeHHO, 60° n 30°. KakoBO B3anMMHOE pacrnosioxe-
HME 3TUX HAK/TOHHbIX?

11. 13 Toukn D K npaMor n nNpoBefeHbl Tpu cekylme. [JokaxuTte, 4To
XOTH Obl ABE M3 HUX HE MEePNEHANKYNSPHbBI NPSIMON n.

12. NMpakTuyveckasa pab6ora: py NpoBeAeHNM CTPOUTENbHbIX PaboT AN
npoeegeHnda nepneHankKynapHbIX JIMHWUA Ha MECTHOCTM MCNoNb3yoT
npuéop «3kkep» (PUCYHOK 4). O6bACHUTE, KaK C MOMOLLbIO 3TOro
npruéopa MOXHO MOCTPOUTL MPAMOW Yron.

D
N
M P
A 0 B
K
C
Obpaseu:

a) nyun MB v KD; MB L KD
b) otpe3ku OM 1 KN; OM L KN
¢) ny4 0B v otpesok MP; OB L MP

PUCYHOK 3

MpoBepbre cebs

E%%




CepeAWHHBINA nepneHAMKYNSp K 0TpesKy

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

3apaya Ha NOCTPOEHUe — 3TO MNPEeASIOXKEHNE NMOCTPOUTb KaKyk-HU-
Oyab reomeTpuyeckyto GuUrypy npu onpeaenéHHbIX yCnoBUaX 3a4aH-
HbIMW MHCTPYMEHTaMM.

C NOMOLLBIO LUMPKYNS U IMHEKM MOCTPOUM CHayasia OTPe30K, KOHIpy-
3HTHbIA OAHHOMY, 3aTeM CepeduHHbI NepneHankynsap. CepeanHHbIn
nepneHanKynap — 3To NpsMast, MPOXOAsALLAs Yepes cepeanHy oTpesKa
nepneHAUKYNSIPHO eMy.

1. MocTpoeHne oTpeskKa, KOHFPYIHTHOro AaHHOMY oTpesKy AB

[}

AJITOPUTM MOCTPOEUA:

! ’ MMycTb AaH otpe3ok AB (pncyHok 5).
PUCYHOK 5
War 1:
¢ C NOMOLLbK JIMHENKM MOCTPOUM HEKOTOPYHO
MP N npamyto MN 1 OTMETUM Ha Hel Touky P (pu-
PUCYHOK 6 CYHOK 6).
‘ LWar 2:
Packponte uupkynb Tak, 4TOObl paccTosHue
AN MeXAy ero KOHLaMu COOTBETCTBOBAasIO A/IMHE
z \ oTpe3ka AB (puCyHOK 7).
PUCYHOK 7 ¢ °
A B
LWar 3:
He nameHasa pacctosHue mexay KOHLamu ump-
‘ Kyns, yCTAHOBUTE UMY LMPKY/IS Ha TOYKy P un
S npoBeguTe Ayry, nepecekatowyto npamyto MN
\ B TOouke Q (p1cyHoK 8).
_‘ﬂ \’ [NonyyeHHbI OoTpe3ok PQ ecTb OTpe30K, KOH-
M P Q N rPYSHTHbIN OTpe3Ky AB:
PUCYHOK 8 PQ=AB.



OTmeTum cepenumHy otpeska PQ m NOCTpouM NEPrnEeHAnKYNAPHYIO K =K
oTpesky PQ npsamyto, MpoOXoasaLLyto Yepes 3Ty CEPEANHY.

2. NOCTPOEHWE CEPEAWHHOTO MEPNEHAUKYNIAPA

\
LWar 1: %

NomecTnm nrny unpkyna B TO4Ke P n npose- =X

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

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

U @~

PUCYHOK 9
LWar 2:

He MeHsist pacTBOp LMPKY/s, NPOBEAEM TaKyto %
e MOTYOKPYXXHOCTb, MOMECTUB Uy LIMPKYIA
B TOUKYy Q (pucyHok 10).

LWar 3: ° ®
P
Yepes Touku C n D nepeceyeHmna atux nonyo-
C
D

o

KPY>KHOCTEl Mo pa3Hble CTOPOHbI OT OTpe3Ka

PQ npoBesném npamyto MHMIO (prcyHok 11). PUCYHOK 10

C
MNonyyeHHaa npamaa CD
ABMAETCA CEPeANHHbIM PS Uj Py
D

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

PUCYHOK 12 PUCYHOK 11

1. a) NpoBeanTe ropmMsoHTanNbHbIN OTPE30K KAKOM-NMOO ANWHbI U MO-
CTpOWTE CepeaMHHbIN NEePNeHaNKYNAP K HEMY.
b) MpoBeanTte BepTUKabHbIN OTPE30K KakoW-nMbo A/WHbI U MOo-
CTPONTE CEepeaVHHbIN NEPNEHANKYNAP K HEMY.
c) NMpoBeguTe HaKNOHHbIN OTPE30K KaKoN-NMbOo ANNHbBI U NOCTPONTE
cepeavHHbIN NepneHANKYNAp K HEMY.

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




LleHTpanbHas cummeTpus

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

PUCYHOK 13 MoCTponM OKPYXXHOCTb pagnycoM, paBHbIM A/IMHE OTpe3Ka

OA. Touky nepeceyeHns 3TO OKPY>KHOCTU 1 npsamoir OA o6o-

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

7\ '0 A. Touka A, Ha NPsIMOIA, NPOXoasLLelt Yepes Toukn 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 cummetpumn duryp OTHOCUTENIbHO
TOUKMU.

|. LEHTPAJIbHOCUMMETPUYHBIE OUTYPbI

Ecnn Touka, cMMMEeTpUYHasa OTHOCUTENBbHO TOUKM O KaXkaomn
TOUke GUrypbl, NPUHAONEXUT 3TOM Xe durype, 1o durypa Hasbl-
BaeTCs LeHTpa/lbHOCUMMMETPUYHON. Touka O aABNAeTCS LeHT-
poM cummeTpumn dpurypbil.

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

MOCTPOEHUE: MocTponM TOUKM, CUMMETPUYHbIE AAHHbIM TOY-
KaM JaHHOM OKPY>XXHOCTW 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,
cumMMeTpuyHag Touke B, Touka C;,, cuMmmeTpuyHasa touke C, u
Apyrve TOYKW NpuHagaexat AaHHON OKPY>XXHOCTU (PUCYHOK 15).
Takum 06pa3om, Npn CUMMETPUN OTHOCUTENIBHO LIeHTPa OKPYX-
HOCTK O OKPY>XHOCTb OTOOpaXkaeTcs Ha ceb4.

3AMEYAHUE: LleHTpanbHOCMMMETPUYHbIE GUIYPbI NMPU CUMMe-
TPUM OTHOCUTENIBbHO LieHTpa O oTobpaxkatoTcs caMu Ha cebs

PUCYHOK 15 ~ (pucyrok 16)

PUCYHOK 16



Il. DUTYPbI, CAMMETPUYHBIE OTHOCUTE/ILHO HEKOTOPOM TOYKM

Npu noctpoeHnn durypbl, CUMMETPUYHON AaHHON GUrype OTHOCUTENBHO
HEKOTOPOM TOYKMU, MO/TyHaeTCs GUrypa, KOHrpysHTHas JaHHOW ¢urype.

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

MNOCTPOEHUE: na noctpoeHus ¢purypbl, CUMMETPUYHOM AaHHOMY Tpe-
YrOMbHMKY OTHOCUTENIBHO TOYKM O, HEO6GXOAMMO MOCTPOUTE TOUKM, CUM-
MeTpUYHble BEpLUMHAM AaHHOIO TPeYro/ibHMKa OTHOCUTE/IbHO TOUKM O,
¥ NocneaoBaTe/lbHO COeAMHUTb MOTyYeHHbIe TOUKM oTpe3kamu. [Mony-
yeHHasa ¢urypa AB,C, Toxxe TpeyronbHuk, npniém AABC = AAB,C..

PUCYHOK 17 C,

CBOWCTBA LIEHTPA/ILHON CUMMETPUM:
1. Mpwn LeHTpanbHON CUMMETPUMN PACCTOAHNS COXPAHAOTCS;
2. [Mpwv LeHTpaNbHON CUMMETPUM TOUKa OTOOpaXKaeTcs B TOUKY, MpAMas —
B MNPSAMYIO, NyY — B NTyY, OTPE30K — B KOHIPY3HTHbI €My OTPE30K;
3. Mpw LeHTpanbHOM CUMMETPUM Purypa oTobparkaeTCsi B KOHIPY3HT-
HYytO en durypy.
CumMeTpurYHble GUrypbl YacTO BCTPEYAKOTCS B UCKYCCTBE, TEXHUKE, OOU-
xofe. Y30pbl Ha KOBpax, HACTEHHbIX 0605X, TKAHAX, NICTOPUYECKNX NaAMST-
HMKax B OCHOBHOM SIBMSIOTCS LEHTPANIbHOCUMMETPUYHBIMU PUrypamu.

MAB30/1EN
YIIPAXHEHHA MOMMHE XATYH
1. a) Otmetbre Toukn A, B, C, D, M Ha nnockocTu. [MocTponTte ToukM,
CUMMETPUYHbIE 3TUM TOYKAM 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 aTnx Guryp.

2. lNMpamagq c nepecekaet oTpe3ok AB B Touke O, npnuém OA#OB. Cum-
METPUYHbI N1 TOUKN A 1 B oTHOCKTENbHO ToukKn O? MNouemy?

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

d) kBagparT; e) TpeyrosbHUK. B
Ecnn o6nagatoT, TO MoKaXXmMTe MECTOMOIOXKEHNE 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 aTON cMMMeTpuun.

. PUCYHOK 18
5. MNoctponte durypbl, CUMMETPUYHbIE OaHHBbIM 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




PA3OEN 3

Yrnbl, nonyyeHHbIe npu
NepeceyeHnu ABYX NPSMbIX TPeTbei

Haueptum gBe nepecekatowmeca npamole AB n CD. Us-
BECTHO, YTO B 3TOM C/ly4ae o6pas3ytoTCcs YeTbipe yrna C BepLlmn-
HOWM B TOUKE NepeceyveHmnst 3TUX NPSMbIX U CO CTOPOHaMU, ABJISIHO-
LMMUCA ydaMu, NexallMMmn Ha 3TUX NMPSMbIX U UCXOOALWNMU U3
NX TOYKK nepeceveHnsa (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 NnepecekaowmmMmncs npsaMbimMn a u b. Me-
peHyMepyeM Yriibl, NONyYEHHbIE B 3TOM C/lyyae (PUCYHOK 21).

Yrnbl, NONyYeHHblE MPW MNepeceyvYeHun AByX MNepecekato-
LLMXCA NMPAMbIX TPEeTbeN, UMEHYIOTCA B 3aBUCUMMOCTU OT pPacrno-

PUCYHOK 21 NOXXEHNS OTHOCUTE/TIBHO 3TUX NPAMbIX CNeAyLWMM 00pPa3oM:
BHyTpeHHMe HakpecT BHewHwe HakpecT BHyTpeHHue BhewHwe Co0TBETCTBEHHbIE
Nexatijve yrmbl Nexalliue yribl 0ZAHOCTOPOHHME YIbl 0/IHOCTOPOHHME YI /bl yI7bl
Z4n /£6; Ll u /7, Z4 n /5; L2 wu L7, /L1 u £5;
/3u /5 /21 /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, o603HaubTe 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 OQHOCTOPOHHUX YrnoB pasHa 180°.

m

C
3. O6bacHuTe cnegywouwime ytBepXaeHuma, ecain 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 pucyHke 22 (a, b, c).




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

HbIX NMPY NepecedyeHn AByx NepecekaloLmxcsa NPsiMbIX TPETb- )
eli, COCTOUT U3 PaBHbIX YIMOB, TO UCcnenyiTe BbINOMHUMOCTb

cnenyoLlmx yTBepXaeHni:

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

HbIX YINOB; PMCVHUK 23
b) BHYTPEeHHMNE HaKpeCT ieXallne yrnbl paBHbI;

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

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

a) BHYTPEHHNE HaKPECT fiexaluune;

b) BHeLWHMe HaKpecCT nexatlme;

C) BHYTPEHHME OOHOCTOPOHHME YITIbl. PUCYHOK 24
7. MNaTb NpAMbIX NepeceKatoTCa B OOHOM TOUKE (PUCYHOK 24). 3
Hangnte cymmy £1 + 22 + /3 + £4 + /5. S~
74
8. MNartb nMpaMbIX 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 Yr/1I0B Npu O4HOM BepLUNHE PUCYHOK 25
paBHa 360°.
9. YeTbipe npsiMble MepeceKkaltoTcsa TaK, Kak MoKasaHO Ha pu- M
CyHke 26. /2+/3=88° Hangnte L1 + /2 + /3 + £4 + /5. 4
10. Tpu nepecekatowmecs npsmole a, b 1 c o6pasyoT TPeyronb- 3 2 <
HUK. HainTn cymmy BCex yr/ioB Mexay npsaMbiMu. B kakom criy- PUCYHOK 26

yae fdaxke Mnpu MnomnapHOM MepecevyeHnn 3TUX MPAMbIX Tpe-
YrO/bHUK BCE e He obpasyeTca?

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

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

b) Beinvwnte napbl BHYTPEHHUX Y BHELLUHUX HAKPECT fieXallnx
yrnoB, 06pas3oBaHHbIX MPSAMbIMU K, 1t U CEKYLLERn m.

¢) BbinvwmnTte napbl COOTBETCTBEHHbIX YI/I0B, 06pa30BaHHbIX
NPAMbIMU M, K N CEKYLLEN N.

12. MNpamMas a aBaseTca cekyllen NpsambiX b 1 ¢ (pucyHok 28).
a) Onpepgenute 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




[pu3Hak napannenbHoCcTV NPAMBIX

4 3
b 5.0
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PUCYHOK 29
c
a \
43
5\ 6
b N\
PUCYHOK 30
c
a =
b
AN
PUCYHOK 31

B npepbliaylien teme pacnonoxeHuve AByx NMpAMbIX BblOK-
pPanocb NPOU3BO/bHbIM.

Viccnegyem CBOMCTBA BHYTPEHHUX M BHELLUHWUX HaKpPeCT ne-
XKaLnMX, BHYTPEHHUX W BHELUHUX OLHOCTOPOHHUX COOTBETCT-
BEHHbIX Yr/10B, 0O6pa30BaHHbIX B YaCTHOM C/lydae npu nepece-
YeHUM NPSMON ABYX NapasniefibHbIX MPAMbIX, 8 TaKXe NPU3HaKn
napannenbHOCTU NPAMbIX.

1. COOTBETCTBEHHBIE YIJ1bl

CooTtBeTcTBEHHble Yr/bl, 06pa3oBaHHble ABYMSA naparn-
NeNbHbIMU MPSAMbIMU U UX CEKYLLEN, 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. 3HA4MT,
L1=/5,£2=2/6, £/4=/8, L3=/1.

BepHo u o6patHoe yTBepxkgeHune: Ecnn cooTBETCTBEHHbIE
yrnbl, 06pa3oBaHHble ABYMS MPAMbIMUA U CEKYLLE KOHrpy-
SHTHbI, TO 3TN ABE NpsiMble NapasnienbHbl.

2. BHYTPEHHWUE HAKPECT JIEXCALLLME YIbI

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

Ha pucyHke 30 @ Il b 1 ¢ cekywasa. £4 v £6, L3 n £5 —
napbl BHYTPEHHUX HaKPecCT nexalymx yrnoB. 3Haunt, £4= /6,
£L3=/5.

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

3. BHELHWUE HAKPECT JIEXCALLLME YIJbI

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

Ha pucyHke 31a Il b n ¢ cekywasa. £1 v L7, Z2 n /8 napbl
BHELLHUX HAKPeCT nexatwuux yrnos. V1 sHauut, L1= /7, /2= /8.

BepHo 1 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 MapannesbHbIMU NPAMbIMU U CeKyLLer, paBHa 180°.

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

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

5. BHEIUHAE 01HOCTOPOHHHUE YIJibl

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

Ha pucyHke 33 a Il b n ¢ cekywasa. £Z1n /8, Z2 n L7
BHELLUHME OOHOCTOPOHHME yrbl. 3Hauut, L1 + £8 = 180°,
£2+ /7 =180°

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

MPUMEP: 0 Myctb a||b v ¢ cekywas. OanH U3 BHYTPEHHUX Ha-
KPECT nexawux yrnoB paBeH 35°. Onpegenvrte rpagycHble Me-
pbl COOTBETCTBEHHbIX YIT10B, 06pa30BaHHbIX 3TUMM NPSMbIMU.

@ Mpamble a 1 b nepecekanTca NpsaMon c. M3BecTHo, YTo 06-
pa30BaHHbIE MPU 3TOM BHELLUHWE OAHOCTOPOHHME YI/ibl PaBHbI
123° n 57°. Onpegenute B3anMHOE pacrosioXeHne NpsaMblX a
nb.

PEIUEHME:

QI'IO ycnosuo a||b. Torga no npu3sHaky mnapanienbHOCTy
NPSIMbIX BTOPOI M3 BHYTPEHHUX HAKPECT Nexallmx yrioB
TOXe paBeH 35°. Tak Kak CyMMa BHYTPEHHUX OQHOCTOPOH-
HUX yrnoB paBHa 180°, a ogmMH 13 HUX paBeH 35°, To Opy-
ron yron paseH 180°-35°=145°. Takum o6pa3oM, COOTBET-
CTBEHHbIE YIbl paBHbl 145° 1 35°.

@ Mo ycnoButo BHELLHNE OQHOCTOPOHHME YI/bl, 0O0pa3oBaH-
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 pasHa 180°, 1o a || b.

PUCYHOK 32

PUCYHOK 33
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PUCYHOK 34
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PUCYHOK 35

123°

123°

PUCYHOK 36a

YNPAXHEHUA

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

a) Ckonbko rpagycoB L1n £5; Z2wn £6; L4 w £8; L3 n LT?
b) Ckonbko rpagycoB £3 n £5; Z4n £67?

c) Ckonbko rpagycoB £L1v £L7; L2 wn £8?

d) L4+ £5=7; L3+ /46="7

e) AN+ 48="/2+/7=7

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

2. MycTb NpsiMasi ¢ aBAsSeTCsa cekylwen npsMblx a n b (pucy-
Hok 35). O6ocHyinTe yTBepxaeHue al||b, ecnn

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

3. Npamasa AB nepecekaet npamyto MN B Touke A, a npsamyto
CD B TO04Ke B. MoxHO nn yTBEpXAaTb, 4TO nNpamMbie MN un
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 n ¢ nepecekaloTca npsamon d.
Ecnn £1=132°, £2 = 48°, /3 = 58°, TO Kak1e 13 NpsambIx a,
b 1 ¢ napannencHbl? O60CHYyITE OTBET.

6. N3BecTHO, 4TO Ha pucyHke 38 AB = AC n CE = DE. O na-
pannenbHOCTU Kakux MPAMbIX MOXHO yTBepxaatb? OTBeT
000OCHyMTE.

7. Haueptunte npamyto a 1 Touky A, He nexallyto Ha Hei. [Npo-
BeauTe Yepes ToUKy A Npsamyto napannesibHo NPpSmon a.

8. Yepes BepuwuHy C TpeyronbHnka ABC npoBegute npsmyto
napannenoHo ctopoHe AB. CKOMbKO MOXHO MpoOBecTu Ta-
KNX NpamMbIx? MNovemy?

9. MNpamMble a n b napannenbHbl, NPsMaa m nepecekaet npsa-
Myto a. Onpepenute B3aMMHOE pPacrnosioXkeHne npAMbIX
m n b. O60CHynTe OTBET.

10. daHbl npamMble a, b u ¢, npuyem a |l b, ¢ — cekyLwiaqa (pucy-
HOK 39). Bbiuncnure:

a) £6 =7, ecnun £4 =50°

b) £5=7? /7=7,ecnn L1=172°

c) £8=7,ecnn /5 - L2 =44,

d) /3=?un/8=7ecnn £L3=5-/8.

11. CyMmMa AByX BHYTPEHHMX (BHELUHMX) HAKPECT Nexalumx yr-
noB, 06pa30oBaHHbIX MPU MepecevYeHnun AByX napanniesnb-
HbIX MPsMbIX TpeTben, paBHa 150°. Hangute rpagycCHyto
Mepy KaXaoro 13 yrnoB. YeMy paBHa rpagycHas mepa yr-
0B, CMEXHbIX C HUMN?

12. Haueptute Kakme-HMOyab ABe napasniefibHble MnpsMbie U
CEKYLLYIO K HUM. VI3amepbTe TpaHCNopTMPOM OAMH 13 obpa-
3oBaBLwmxca yrnos. Onpegenute octaBwmnecs yribl. O6b-
SICHUTE, MO KAaKOMY CBOWCTBY Bbl ONpeaesnisieTe 3T yribi.

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

{1 a
PN c
AN

3 b
PUCYHOK 37

B
PUCYHOK 38

PUCYHOK 39

R
NN

NN

PUCYHOK 40




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

a) Yemy paBeH £DAC=?, ecnn £BCA = 53°?
b) Yemy paBeH £ZDAB =7?, ecnu LZABC =71°?
c) Yemy paBeH ZDAC =7, ecnn ZCAB = 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 o6oc-
HyWTe.

E A
PUCYHOK 41 B
b a
Sz
C
2:5*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 TOYKM, 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 NEPeCEeKatoTCsl 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 HernapasnienbHbl.



20. BbisicHTe B3anMHOE pacnoioxXeHne
[poBepbTe cebs

E335(E

C) ABYX MPSMbIX, MEPECEKAIOLLNXCSH C OAHOM U TOW Xe 3a4aHHOM -E
NPAMON.

a) ABYX NPAMbIX NepneHANKYISPHbIX OAHOW U TOW Xe NPsSMOi;

b) oByX NpsAMbIX NapanienbHbIX OOHOW U TOM Xe MPsMOWn;

3anomuute: [Npu a || b BepHbI dopmMynbl Ha pucyHke 45 (a, b, c):

a b a
g
a < 8 r=Yy-=z
_ b Yy
35 =
b ;Egg By _____5\%/C;:;;;z-180° <
PUCYHOK 452 PUCYHOK 45b PUCYHOK 450

BoimonHute cnepgyoowmne 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 Hen3BeCTHbIe yI/bl.

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 napajanenbHbIMU
Winu nepnedAnKynsipHbiIMM CTOPOHAMH

M
=
L
=1
™
<
o

I. YIJ1bl C COOTBETCTBEHHO NAPANINE/IbHBIMIA CTOPOHAMMU

Haueptum npounssonbHbin yron AOB (pucyHoK 48) 1 paccMOTpuM yron
MNK (pncyHok 49) n yron CED (pucyHok 50) co cTopoHaMn COOTBETCTBEHHO
napannenbHbiMm 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.

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

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

Hok 52).
I.Yrnel #~MNK v ~AOB II. Yrnbl ~<CED v ~AOB
0JHOUMEHHbIE PasHOUMEHHbIE
M D
A A
K
N
C £
0 B 0 B
PUCYHOK 51 PUCYHOK 52

Yrnbl C COOTBETCTBEHHO Mapasie/ibHbIM1U CTOPOHAMWU KOHIPY3SHTHbI (ecu
OHW OAHOWMEHHbIE) NN Xe nx cyMma paBHa 180° (ecnm OHW pasHOMMEH-
Hble).



II. YI7bl C COOTBETCTBEHHO NEPMEHAUKYNAPHIMIA CTOPOHAMU

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

CropoHbl yrnos MNK 1 CED nepneHAnKynapHbl COOTBETCTBYIOLLNM
ctopoHam yrna AOB: OALNM, OBLNK (pucyHok 53) n OA_LEC,
OB _LED (pucyHok 54).

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

PUCYHOK 53 PUCYHOK 54

CBOJWCTBA:

¢ OgHoMMeHHble o6a Tynble WM oba OocCTpble Yrfbl C COOTBET-
CTBEHHO NapannenbHbiMU (MepneHanKyNApHbIMU) CTOPOHAMU KOH-
FPY3HTHbI.

¢ CymMMa pasHOMMEHHbIX (OQNH OCTPbIN, OPYron Tyrnown) yrnoB € COOT-
BETCTBEHHO MapasiesibHbiM1 (NepneHanKyapHbIMM) CTOPOHaMM
paBHa 180°.

¢ Ecnn oguH 13 OByX YrNOB C COOTBETCTBEHHO MapasiesibHbiMK
(nepneHanKynapHbIMK) cTopoHamMu paBeH 90°, TO BTOpOI yron
TOXe paBeH 90°.

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

PEWEHWE: Echv yribl ¢ COOTBETCTBEHHO Mapan/ie/ibHbiIMM CTOPOHAMM
OAHOWMEHHbIE, TO UX BEMNUYNHBI PaBHbIl, €C/IN e OHU Pa3Ho-
WMEHHbIE, TO nx cyMma paBHa 180°. Takum o6pa3om, UCKO-
MblIi yron nubo paeeH 163°, nn6o paBeH 180° — 163° = 17°.

OtBeT: 163° nnun 17°.

(453
=

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

i 3anomuute: Eciun
cyMmMa yrioB 180°
WJIN 7K€ eCJIH YTJIbI
i paBHBIE, TO 3TO He
| 3HAYMT, YTO UX
CTOPOHBI NapaJ-

! JIeJIbHBI WJIK TIep-
! NeHMKYNAPHEL




YNPAXHEHUA

1. OTBETLTE Ha CriegytoLLMe BOMpoChI:

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
YIr/10B C COOTBETCTBEHHO NMEPNEHANKYAPHLIMW CTOPOHAMMU:
28°n 152°; 150°n 30°; 42° 1 148°; 90° n 90°?

d) Ha pucyHke 56 nokasaHbl yribl AOB, CED n MKP c cootser-
CTBEHHO NapannesibHbiIMM CTOpoHaMu. Hangute rpagyCHble Mepbl
3TUX YINOB.

J /A A M L

D U -
125° 15/// 1250 P 552 125°/
. £ 65° 56° / ;

H v F B 0 B N K G
PUCYHOK 55

=
-
=

) 113° C
B~ K
PUCYHOK 56 0 M

2. a) [MocTponTte yron ¢ BEPLUMHON B TOYKE A 1M CO CTOPOHaMuM COOT-
BETCTBEHHO NapasnnenbHbiMm cTopoHam yrna DOC (pucyHok 57).

=< e

b) MocTtponTte yron ¢ BepLumHoi B Touke K 1 CO CTOpoHaMmn COOTBET-
CTBEHHO NepneHanKynapHbiMu ctopoHam yria DOC (pucyHok 57).
0
3. a) Haueptute pasBepHyTbin yron AOC. lMoctpoute yron BOD, cTo-
POHbI KOTOPOro napasnnenbHbl (MK NePNEHANKYNAPHbI) CTOPOHAM
OA n OC. Yto Bbl MOXeTe ckazaTb 06 3Tux yrnax? OobsacHuTe.

PUCYHOK 57

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

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

EHE mMepa yrna MNK? MNoyvemy?
. [ b) Haueptute yron MOK B 105°. MoctpownTte yron CDE, cTOpoOHbI KO-
E TOPOro nepneHamKynsapHbl ctopoHam yrna MOK. Hangunte rpa-

aycHyto Mepy yrna CDE v BbisCHUTe BMA 3TOrO yrna.



5. AaHbl yrnbl ABC n DMK (pucyHok 58 a, b, ¢), npuyem BA || MD n BC |l MK.
Onpepenute rpagyCHble Mepbl 3TUX YI0B.

A /ABC + /DMK = 236°
3
c)C
ML 2x+15 5 M c
PUCYHOK 58a K PUCYHOK 58h PUCYHOK 58¢ M

6. JaHbl yrabl AOB 1 MCN, npuiyem OALCN 1 OB_LCM. Hantn rpagycHyto
Mepy 3TUX yrnoB (pucyHok 59 a, b, ¢).

B, /AOB + /MCN = 168°
AN C/S 3x-33°
X M
0
PUCYHOK 59 PUCYHOK 59 B PUCYHOK 59 B

7. [OaHbl OBa yrna ¢ COOTBETCTBEHHO NMeprneHaMKyNapHbIMU CTOpoHamMu. Hai-
aunTe cnegyrowme yrbl:

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

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

8. a) OovH 13 yrioB € COOTBETCTBEHHO Mapas/ieNibHbiMM CTOPOHaMM COCTaB-
nqaet 20% gpyroro. Hangute rpagyCHy0 Mepy 3TUX YIoB.
b) Yrnbl ¢ COOTBETCTBEHHO NapannesibHbIMM CTOPOHAMM OTHOCATCA Kak 3:6.
HanguTte pasHOCTb KBagpaToB MX rPagyCHbIX Mep.
c) OaovH 13 OByX YIr/10B C COOTBETCTBEHHO NMEPNEHANKYNAPHBIMU CTOPOHaMM
cocTaBisieT % yacren gpyroro. Hangute rpagyCHyto Mepy 3TUX YI/10B.

9. ®wusuka: [iea rpysa P, n P, maccoi 10 Kr 1 5 Kr COOTBETCTBEHHO NOABELUEHbI K
KOHLIaM BepeBkU, ormbatoLen 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 Touke O 1 CTOPOHaAMKU COOTBET- Mposepbre ceba
CTBeHHO napannenoHbiMu nydam OA n OB? MI3obpasnte 3T yrnbl 1 Ha- E E
30BUTE K KAKOMY BMOY OHW OTHOCHATCS.

b) Kak pacnonoxeH yron ¢ BepwmHon B Touke O 1 CTOpOHaMM COOTBET- E i

[ -

CTBEHHO nepneHankynapHbeiMn nydam OA n OB? V306pasute 3Tn yribl
N Ha30BUTE K KAKOMY BUAY OHW OTHOCATCA.



0bobwiarowue 3asaHus

1. Cymma Tpex yrnoB, 06pas30BaHHbIX MNpU MepeceyeHnn AByX MNpPsSMbIX,
paBHa 200°. Harignte a1 yrnbil.

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

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

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

3. MNocTpowiTe yros, BEpLUMHA KOTOPOrO JIEXMUT Ha CTOPOHE AAHHOro yrna, a
CTOPOHbI COOTBETCTBEHHO MapariefibHbl ero ctopoHaM. Mccnenyite pac-
MOMOXEHNE CTOPOH 3TUX YI/IOB.

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

o

OanH 13 AByX Yr/oB, MOJyYaloWNXCa Npu nepecevyeHnn AByX MNpPsSMbIX
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 nexalme yriibl a U 3 noayYeHbl Npyu NepeceveHnn
NPAMbIX @ U b TpeTber NpAMoin ¢. [Npu BbINOTHEHNN KaKOro YC/0BUSA Nps-
Mble a n b 6yayT napannienbHbl:

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

7. CoOTBETCTBEHHbIE YIbl A U 3 MOMyYeHbl NPY NepecedyeHn Npambix a u b
TpeTben npsamon C. [pn BbINOTHEHUM KakKoro yC/ioBus npsamblie a u b 6y-
AyT napannenbHbl:

A)a:B=1:1; B)%<1; C) %; D)a-B=90°?

8. CyMMa HanMeHbLUEro 1 NOSTIOBUHbI HAMOO/bLLETO N3 BHYTPEHHUX OAHOCTO-
POHHWX Yr/10B, MOMTYYEHHbIX MPU NepeceyvyeHnn Npsambix a U b TpeTbel
npamon c, pasHa: a) 100°%; b) 120°. YeMy pgormkeH ObiTb paBeH MEHbLUUIA U3
BHYTPEHHUX OAHOCTOPOHHWUX Yr/10B, YTOObI NpAMble @ U b Oblav naparn-
nenbHbIMN?

©

OfAviH 13 OBYX BHELUHUX OAHOCTOPOHHMX YI/I0B, MOyYEHHbIX Mpu 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 yl'lUTpBﬁIIHEMbIX OHH 0 l.I" EH bl
MOHAATUI B XU3HELEATENIbHOCTI YE/I0BEKA. HEII'IDVIMBD, .
NnOKyNas B MapKeTe 3 KT MyKW, 2 Kr Caxapau 1,5 xr

MC/a, Mbl YMHOXaeM B YME 3TV YNCA HA LiEHY 1 KT M H 0 ro LI" EH bl

COOTBETCTBYHOLLIEr0 TOBAPA ¥ CK/1a/blBaBM NONYYEHHbIE
npou3seAeHus. [lpyrumu cnosamu, NpeanonoxinM, 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, MOZEMPYHLLII KaKVe-TO KPUBbIE-TPadUKH,
CTPOUTENb NPU AN3aiiH-NPOBKTAPOBAHNI A0POT, 34aHMiA
WA ApYrAX CTPOBHMUIA, 3KOHOMUCTbI Y MPOTHO3MPOBA-
HUW 9KOHOMMYECKOTD POCTA, MEVKM NP M3YYEHIM MO-
BE/1eHs DAKTEPWIA W BUPYCOB NPUMEHSIHOT NOHATUE MHO-
rousIeHa.

B 9tom pa3zene Bbl
03HaKOMMUTECH C MOHATUAMM . -
0/IHOYJIEHA 1 MHOTOYJIEHA, a TAKXKE *"M ~

o ~—— ‘\ o 7 \ \ o
Y3HAETE 0 EUCTBUAX HAZ HUMMI. ) ‘ ‘ ‘ /:b\\&\\k\\\;\ ‘)‘\i
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_1
2
k
[pumepbi
0HOY/IEHOB
7

78

9ab-(-3abbc)

Hacenenue: Hacenenve
Asepbaiiaxarckoit Pecnybauku bonblue
10000000.

370 Y10 MOXHO KOPOTKO 3anucatb Kak:

10000000=10-10-10-10-10-10-10 =10"

7 pas

[pou3Howwenme: A B cTeneHu n

WM XE CTENEHb a NOPS/AKA N.
BcnomHuTe, Kak
ynTaetcs a2 v al.

OaHo4NeH U npou3seeHne 04H04JIEHOB

OpHouNeHbl COCTOAT M3 NpoM3BeaeHns uncen n oyks. B
YaCTHOM C/lydae TO/IbKO YMCNO UK TONbKO ByKBa TOXe eCTb
ogHouneH. MHoxuUTenn, o603HavYeHHble GykBaMn, MOTYT Ha-
3bIBaTbCA NEPEMEHHbIMU.

Yuncno, nonyyeHHoe npu YMHOXEHUN YnC-
NOBbIX MHOXWTENEW OAHOY/IEHA, Ha3biBaeTCs
Ko3pPUuLUMeHTOM.

OpgHouneH —% COCTOUT TOMIbKO M3 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 - (- 3ab’c) koapduumeHT paBeH

9.(-3) =-27, nepemeHHble —a, b, c.

CreneHb ogHouneHa: Cymma creneHen 6yKBeHHbIX MHO-
XUTenemn (nepemMeHHbIX) OQHOY/IEHA Ha3bIBAETCS CTEMeHbIo
(nopsiakom) ogHouneHa. Ecnn B ogHoYneHe HeT OYKBEHHbIX
MHOXWTENEN, 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 HaTypanibHOW CTEMEHbLIO YMCa a NOPALKa 1 U
o603HavaeTcsa a™. 3gecb n > 1:

a-a-a-....a=a"
n;aa

MNoBTOpPSAOWMIACA MHOXNTENb @ Ha3blBaeTCs
OCHOBaHMEM CTeMeHU C HaTypanbHbIM
n <— (TeNeHb nokasaTtenem n.

<—— 0CHOBAHNE  Yncno MOBTOPEHUI MHOXUTENS @, TO eCTb
YMCNO N Ha3blBaeTCA NOPAAKOM UK
rokasaTesieM CTerneHu.
YacTHble cnyyau:
at=a, a*=a-a, a*=a-a-a, a‘=a-a-a-aq.
[ ] 1" = ]_
SANOMHUTE: ’
e 0"=0mnopun>0,
ea’=1mpnua=0.



UccnepoBaHue: [MponsBegeHne MHOXUTENEN OOHOYEHA, ABMASAIOLLMXCA
HaTypasibHbIMU CTEMEHAMU 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 ofHO4Y1EHEe O6bIYHO Ha MEPBOM MeCTe MULETCHA YNCOo-
BOW MHOXMWTE/b, 3aTeéM — OyKBEHHbIe B andaBUTHOM NOpPSAOKE.

Hanpumep: 7m?2-0,8n He aBnseTca cTaHAAPTHLIM BUAOM OHOYNIEHA, NOTOMY
4YTO B HEM [Ba UYMC/IOBbIX MHOXWTENS. 3anveM OAHOY/IEH B CTAHAAPTHOM
BUAE, NPedBapuUTe/IbHO NMEPEMHOXMB 3TW ABa YMCMOBbIX MHOXUTESIS:

™m?-0,8n="7-0,8 m*>n=5,6m%>n

MponseeneHne HaTypasbHbIX cTeneHemn ¢ 0OANHaKOBbIM OCHOBAHMEM:

Ona nob6oro O5PA3LIbI:
uncna a v NobbIx SANOMHUTE: g™+" = a™ - @™

HaTypanbHbIX xt - xt=xf (-2)*- (-2)" = (-2)°
uncen m v n

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= 1015

O,EI,HO‘-IFIeHbI, oTm4yarowmecqda TO/IbKO 3HaAakKoOM, Ha3bIBAalOTCA MPOTUBOMO-
NOXXHbIMU OgHO4Y/1IEHaAMMWU.

Hanpumep: 2abc? n —2abce?;, —x v x; 0,3m 1 —0,3m NPOTUBOMNONOXHbIE Of-
HO4Y/1EHbI.

PaBHble gpyr Apyry OAHOYAEHbI, WM XE& OAHOYNEHbI, OTAnYaroLmecs
TOMbKO K03¢¢)VILI,MeHTaMVI, Ha3bIBAKOTCA I10,q06HbIMVI oaHo4Y/1IeHaMM.

Hanpumep: BHu3sy ykasaHbl nogo6Hble 0AHOYNEHbI:

KoagppuymeHt 0HO4EH

v 4x*y? > 4 bykBeHHas  _g.2p, . (-3abc) __
v da - yacTb | 5
Y > — lpotuBononoXHblit —6a°b’c

A 3 2913
Ty Koadduupenr 6
v _xy3x — _x2y3 - s 11—

&
BuAa " 3h7
v 22y o1 / Saihie MogobHbId (0bpaseu) 0,7a*b’c
v dxyPy = 4%y 4 EBI'IBHI: 3+7+1 =11

Y

33— 5 0AHOYNEH
CTaHAAPTHOIO




1. Kakune 13 cnegytoLmx BblpaXKeHnn aBAaTCS OgHOY1eHaMn?

a) 2,5x%y; b) a® + a; c) a® - b4 d) -m; e) cf

f) —Txy*; g) a‘a; h) —21;43m2m3m; k) 0,6; m) E;
c

Na-(0,5; p)3@+y? AL s)-23 N

Yy
2. Hangunte npousBeneHne HaTypasibHbIX CTEMEHEN:
a) 5% - 5% b) (-0,7)* - (-0,7); c) 9% - 9%
d) xb-x°-x-a? e)a’-a-a’ f) —y* - 9o,

3. Hannb, ®apug, KOcnd, Menek 3anncanu B Tabnuuy ogHou1eH nogo6HbIN,
KaK OHU CUYMTAIOT, OAHOuUNEHY Tab’c?. BbIACHUTE, KTO U3 HUX NPUBEN npa-
BUNbHbI NpuMep. O6bACHUTE OLINMGKY TOro, KTO Aan HEBEPHbIA Npumep.

OpHounex Mpumep Hauns | Tpumep Gapuga | Mpumep I0cuda | Mpumep Menex
Tab’c? 13ab’c? -9ab’c? ab’c? Ta’bc?
3anvwmnTe Kakon-nmbo ogHoOuUNEH, NOOOOHbLIN HUKEYKA3aHHOMY OHOU/IEHY.
mn*c? -42x%y 2abc -56 2,34t"

4. BbinosHMTe OEWCTBUSA MO anropuTMy MpUBeOeHUs OAHO4Y/IeHa K CTaH-
B)
AapTHOMY BUAY: 6a-3ab-(—gJa2b

Anroputm:
1) Hangute npomnsBefeHme BCEX YNCIOBbIX MHOXUTENEN:

6-3:(~2)=-15.
6

2) ByKBEeHHbIe MHOXUTEM 3anuLLMTe B asipaBUTHOM MOPSAKE:
a-a-a’-b-b=a*b
3) 3anuwuTe B cCTaHOAPTHOM (CkaToMm) Buae: —15 a*b>.

O6Lwasa 3anuchb:

anIMeHeHVIeI BbinonHute YMHOXeHNe 1 3anmnTe B CKaTtom Buae:

a) 3a - (-ba?); b) -7b* -(b®) - b; c) -0,5¢3d - (-9c%)d";
d) 10xy® - (-xby); e) 4x? - 3y3; f) 0,2a - ¢ - (-7b);
9) (-0 - (-0 h) ~1,2mn - 0,3m; m) -3be’ - () - 2c'y.



5. MaTtemMaTuyecKnin OUKTaHT:
a) KoapduuneHt 14, nepemeHHble a, b n ¢, ctenenb 11. 3anuwmte oa-
HouneH. MNpeacraBbTe ero B BUAE Npov3BeaeHns AByX OQHOYIEHOB.

b) KoaddunumeHT -15, nepeMeHHble x 1 y, cTeneHb 8. 3anuwmte ogHo-
YneH HecTaHgapTHoOro Buaa. NpuBegnTe ero B CTaH4apTHbI 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) KoadPUUNEHTbI 6blIN PaBHbI, OyKBEHHbIE MHOXUTEN Pa3HbIE;
b) 6yKBEHHbIE MHOXUTENW ObINN Obl OANHAKOBbIE, KO3PDULMEHTBI — PasHble.

B kakom cny4dae nony4yaroTca nogo6Hble OAHOYNEHDbI?

7. NpuBegnte ogHOYNEHbI K CTaHOAPTHOMY BUAy, onpenenmre KoapouumeHTt
N CTeNeHb ogHOoYIeHa.

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 94y d) @4; o) (ﬁf
4 3
4y 2. 5. 3. 7 2.
f) (__j o) (LGYE  h) 3y K (0,7  m) (__j ;
5 12

n) [_zljg; ) (-0,(6))"
4

9. 3anuunTe BblpaXkeHusa B Buae npousBeaeHna CTeneHen ¢ 0aMHakoBbIM
OCHOBaHMeEM.

ptq
a) 72+3; b) 9¢%;  ¢) (-11)>; d) [%j ;o e)m'? f) bvv+z,

10. Bblumcnnte x" ans 3agaHHbIX 3HaYEHUN X U HaTypasibHOro n.
a)x=1,2); n=3; b) x =0,0(7); n=2; c)x=1,2);n=4.

11. Bbluncnute 3Ha4YEeHUS BbIPaXXeHUN:
a)3"+2"npun=2;
b) a4—a2npma=—%

12. lNpepacraBbre:

[poBepbTe cebs
11 100
a) 0,49; 0,64; 169; 1—; 1,44; —— B BMAOe KBagpaTa HEKOTOPOIro YMCNa;
) 25 121 A AP P E E
b) 64; -216; 0,001, —i; 42; —1£ B BMAe Kyba HEKOTOPOIro Yncna; | ' !
125 27 216 E |
c) 25; 125; 625; 15625 B BUAe cteneHn umcna b.




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. lNpuMeHnTe cTeneHb C OCHOBaHMEM 3 ANS BblYNCNEHUA:
a)9 - 3; b) 27 - 81; c) 3*-9; d) 243 - 32;
e) 729 - 27, f) 81 - 3¢

15. Onpegenute naowanb 3a4aHHbIX Ha pUcyHke 1 a, b, ¢ NpAMOYronbHuU-
KOB. YKaxxuTte Ko3dPULMEHT 1 CTENEHb MNOIYYEHHOrO OAHOYNEHA.

25¢
1
~a 3 ib
5 7% 15
10b
PUCYHOK Ta PUCYHOK b 14y PUCYHOK Tc
16. Onpepgenute 06BHEM 3a4aHHbIX Ha puUcyHke 2 a, b, ¢ duryp. Ykaxute
KO9PDULMEHT 1 CTEeNeHb NOIYHYEHHOro OAHOYIEHA.
IIpamoyroabHbIL nananp Ky6
IIapaJiIeJernmIies]
; d=1422\
: N
E 12q2 8
; ™|~
flac i T
e =
/ A nzs 14 91 s
S NIFe 1
PUCYHOK 2a PUCYHOK 2b PUCYHOK 2c

[poBepbTe cebs
[=] 4% =]
[=]}



PA3OEN 4

CokpalleHne gpobu — 3T0 AeneHne YncnuTens u 3Ha-
MeHaTeNna Ha OOLLMIA MHOXUTEb, OT/IMYHbIA OT €AUNHULLbI.

18z’

2%
NOXMM OJHOUYMEHbI, CTOALLME B YUCAWUTENe W 3HaMeHaTene

Hanpumep, cokpaTtum apo6b [na 3toro cHayana pas-

Opobun, Ha MHOXUTENW:

OtHoweHue 0AHOYNEHOB

Kak Buaum, oguHako-
BblE 0/JHOY/IBHbI B YHC-
TIUTENE U 3HAMeHaTe e

COKPATWIIUC.
182" Z£.94- £ £ xxx2x 92222 92 .
3 = = = —_—= 4,5.1‘ .
4x L2 4 X £ 9
O6paTtuTe BHMMaHWE Ha AeneHne ofdHouseHa X’ Ha of-
HoYseH
7
x -3=
=22t =2 7-3=4
x
Taknum o6pas3om, NoyyaeTcsa NpaBuIo AeNEeHNS HaTypasib-
HbIX CTENEHEN C OANHAKOBbLIM OCHOBaHMEM:
Ona ntoboro oIMYHOro ot
HY/S1 paLMOHaIbHOro YMcna a [PUMEPL: 3AMOMHMTE:
1 HaTypasbHbIX YACENT M U N '
BbINO/THAETCS PaBEHCTBO &P g P = g5 (-2)13 . (=2)8 = (-2)° l=a":a"=a"""=a’,
a™:a*=qaq™ " 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 oWwWnbKU, 3anumnTe NpaBuibHO N 0O6bACHUTE.
a)ab:a’ =a' e)a’-a’:a’ a’®=a’

f) k44 . k2 - k22;

g) nll . n5 — nlO;

h) b3 — b® — b% = b%.

b) x': x? = 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
BblUMCINUTE ero 3HadeHe npu a =3,k =2, m =4.

4. 3anuwunTe BbipaxeHne md : m? : m® B Buge CTeneHn ¢ OCHOBaHNEM M.
BbluncnimTe 3HaueHne npu

a)m =3; b) m = 10; c)m = (-2); d)ym =17

5. JlononHute Ta6nmu,y, npenoBaputTesibHO 3annmcaB 4YncCsia B BUAe CteneHu.

(3,2)*:(3,4)* = 57:5%:5%= (-0,16)*: (-0,16) =
(a-b)P:(a-b)"= TR 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
62xyz" 0p8
e) 200'; ) m?; g P el
ldxy'z 18b°

7. YNpocCTuTe BbIpaXeHus, MPMMEHWB NPaBuIo Ae/IeHNSA CTEeNeHel:

RN
S/ CH
6 6
o (42) 0.1
o 1 57125 (0.21)) (47} K) SN
o T e () (1)
7 ’ 10

8. 3anuwmnTe BblpaXeHusi B BMAE MPOM3BEOEHUS U OTHOLUEHUS HECKO/b-
KNX CTEerNMeHen.

a) x10% b) y°; c) 117, d) 413, e) 914, f) 522,

9. MbicnuTtb o6paTHO: BMecTo «*» 3anuumTe CTeneHb C OCHOBAHUEM C Tak,

4TOObI NOYYUNOCh BEPHOE paBEHCTBO. Pesynbrat o60CHynTe, npume-
HVB NPaBW/IO AENEHNS CTEMEHEN.

a)c?- *=cb b) ccc - * = c!Y
c) cct- * = cld: d) * - ¢t = ¢
e)*.cct=c" f) * . ct%. c®=c*.



10. Hangute Hen3BeCTHoE:
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 BblCcOTa na-
pannenenunena?

12. Ynpoctute:

a) x*x? b) a®: a’% C) T’Z—:; d) n® — mY; e)p® +c.
13. YnpocTtuts:
a) 7Ty b) a*: a!; c) 11+ 11+

d) 3m+t: 3m-5 . 310, e)4:44-": qa’ f)y me+1: me-2,
14. BMecTto m 1 n nogcraBbTe TakMe 4Yncna, Ytobbl CTEMEHb BblIpaXXeHUs
a™! : a™ 6bina paBHa

a) 8; b)11; ¢ 7

15. NMpusHaku genumoctn: OOOCHYyNTE, 4TO MpU MOObIX HaTypasbHbIX 7
3HayeHne gpobun Toxe eCTb HaTypanbHOE YNC/O:

10 —1; b) 10 +8; o) 10 —4'
9 9 3

a)

16. MokaxkuTe, YTo NpPU NOOOM HaTypasibHOM 3Ha4YeHun k

a) uncno 3* okaHUMBaETCs Ha eanHuLY;

b) uncno 10* — 1 kpaTtHo 3.

17. sy4yante B cpaBHEHUM:
Pacnonoxwute uncna a, a®> n a® B NOpsiAKe BO3pacTaHus, ec/n

a)l0<ax<l; b)-1<a<0; c)a>1; d)a<-1

18. Kakoll offHoUIeH MOXHO BnMcaTbh BmecTo (¥)?

a) barldyll : * = % xby;

c) *: 3%m8n11k7 = mk*.

b) -24a?'b? : * = 3,545,

19. MOXHO NN pasfgennTb ogHouYNeH 8x’ Ha ogHouYNeH 2xy, YTOObl B YacT-

HOM nony4yunnca ogHo4YNeH?

20. Kak nameHutca niowanb npuycagebHoro yyactka, eC/av O/IMHy yydactka
yBeMUNTb B 3 pasa, LWMPUHY yMEeHbLUNTb B 2 pasa?

2y

PUCYHOK 3

Moackaska:
Uccneayiite
cTeneHn yucna 3

[poBepbTe cebs




Bo3seeHue npon3seaeHus u
OTHOLIEHUS OHOYJIEHOB B CTENEHb

PA3OEN 4

[Py BO3BE/EHUM HATYPabHO/
CTEMNBHM B CTENEHb OCHOBAHME 0C-
TaTcs 663 M3MEHEHNS, a MPOV3Be-
/IHVE CTENEHEiA 3anuChiBABTCA B

SAMOMHUTE

a™ = (a™"= (a")™

215 = (29)% = (23).

Y106b1 BO3BECTH OTHOLLEHME B
CTEneHb, Haz10 BO3BECTK B 3Ty
CTEeNeHb 0TAENbHO YACIUTEND U
0T/I€/IbHO 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 NpaBuiia BO3BEAEHUS
HaTypasibHOWM CTeMNeHn B CTEMNEHb;

Ansa no6oro [PUMEPbI:
paunoHasibHOro (x9)? = (=85)? = (=873 = (-8)";
yncna a u Haty- ’ ’

(am)n = amn ((m3)4)2 — m3-4-2 = m24'
denctBntensHo,
nwmyx
(am)n:am am ™ :am+m+...+m =q™
nwmyx

BosBegeHue npousBegeHuUsa B CTeNeHb:

Onsa nobbix pa- MPUMEP:
LUMOHANbHbIX YM-
cenawub v Haty- (3a’bct)? = 3% - (a%)* - (b)* - (c*)* =
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) (@) = a%; ©) (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 4YMCOo, YTOObl PaBeHCTBO Obl10 BEPHbIM.
OT1BeT o6oCHyMTE.

a) (34)1 - 312; b) (ax)m: 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 pesynbraTt 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) 0,04mY;  e) 2_951;8.
6. lNpencraBbTe 0gHOYNEHDI 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 MpeacTaBuTb B BMAe KBagpaTa
HEKOTOpoOW Apobu.

b) 3annwunTte gpobb, KOTOPYIO MOXHO NpeacTaBuTb B BMAe Kyba HEKO-
TOpOn gpobu.

c) 3anuwmte gpobb, KOTOPYKD MOXHO NpeactaBuTb B Buae Kyba HeKo-
TOopon Apobu 1 B BUAeE KBagpaTa opyron opoobu.

8. 3anuwunTe BblpaxxeHne 220 B Buae cTteneHn 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; ey oK) m(2lae].




10. B Buge kyba uam KBagpaTa Kakoro OgHoO4YIeHa MOXHO MNpenctaBuTb
cnegytowime ogHouYEeHbI?

a) a®b'% b) 1000000x** c) 0,000001p*®

11. O6ocHyTe cneytoLme yTBePXAEHUS:
a) KBagpatbl MpOTUBOMOMOXHbIX O4HOYIEHOB pPaBHbI;
b) Ky6bl MpOTMBOMOMOXHbBIX O4HOY/IEHOB MPOTMBOMOTOXHbI;
c) YTo Bbl MOXETE CKazaTb O YETHOW UM XKE HEUETHOM CTEMNEHWN MPOTU-
BOMOMOXHbIX O4HOYEHOB?
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) (-0,5abch)?, f) (%m%) - (9mn?)® ;

9) (—gab4) '(—33(1517} ; h) (gxz‘*j (le’zj .
7 2 5 2

13. BbinonHunte genexHuve:
2 2
a) O'y’) : Bay’)s  b) (2y): (dayh ) Gx] :[19(:5} .

14. MNpenacraBbTe CTENEHM B BUAE OTHOLLIEHUS:

a) (ﬁf; b) [;5}5; c) (21j3;
7 9 4
[poBepbre cebst d) Eﬁjg : e) (a_bcjl
E .-E nk
e -

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 HOBbBIM MOHS-
™meM. Hanpumep, cymmy ogHouneHoB 4x’y; —0,5xy?; 8; -3x

MOXHO 3anucaTb B Buge 4x*y + (-0,5xy?) + 8 + (-3x). KaKMe Gl
NIEICTBMS MOXHD
C MPOJEbIBATD C
yMMY OQHO4Y/1€HOB Ha3bIBalOT MHOFO4/1I€eHOM. OﬂHOHﬂBHaMM?
O,EI,HOLII'IeHbI, BXoadaume B CyMMy, Ha3blBalOTCA YneHaMu
NN cnaraemMbiMU MHOTOY/IEHA.
4xy + (-0,5xy?) + 8 + (-3x) = 4x’y - 0,bxy* + 8 — 3x
MHorouneH. 4x*y; -0,5xy% 8 1 —3x SBNSAOTCA cnaraembiMu Y
3TOro MHoro4neHa. Konmyectso cnaraembix 4. =
Oaxounen —> MHOrouN1eH C 0AHMM CaraeMbIM, Hanpumep, a; 2x*y®; —b®.
JlByunen —> MHorounieH ¢ 1ByMs cniaraembiMu, HanpuMep, @ + 2x%y3; —b® + 7.
Tpéxunen —> MHOr0Y/eH C TPeMS! CIaraembimi, Hanpumep, 2 + 5xy® — The.
MHorounen —> MHorouneH ¢ 60/blMM YncOM Craraemblx, Hanpumep, —4ab® — 11b + xy* — 13 + 0,2ab.

MHorouneH, He cogepxalinin NOA0OHbIX CaraeMblX, Kax-
[oe criaraemMoe KOTOpOoro 3anuMcaHo B CTaHOApTHOM BuAe,
Ha3blBaeTCA MHOrO4Y/1€HOM CTaHgapTHoro Buaa. Ytoobl Npu-
BECTM MHOIOY/EH K CTaHAAPTHOMY BMAy, HAAO KaXkaoe cnarae-
MOe MpMBECTU K CTaHAapTHOMY BuAy, caenaTb npuBeaeHue
NoAo6HbIX cnaraeMblX U PacnONOXUTbL Claraemble B nopsake
yObIBaHNSA CTEMEHEN.

Haunbonbliag n3 cteneHen ogHOUYNEHOB, BXOAALLMX B MHO-
rouneH, NpuBeOEHHbIN NpeaBapuTeNlbHO K CTaHOapTHOMY
BUAY, HA3blBAETCH CTEMEHbIO MHOIO4/1eHa.

OpHouneH crtenenu O, BXOAALWMA B MHOMOY/1EH, Ha3biBa-
€TC cBOGOAHbIM Y/1IEHOM MHOrO4YJ/IeHa.

[TPUMEP 1: MHOTrOUNEH 9x"y — 6x°y* + 4x° — 8xy + 2 3anuUcaH B
CTaHOapTHOM Bue.

Ynenebr: (cnaraemeie) 9x"y; — 6x°y?; 4x?; —8xy; 2.
CreneHb: 8 (3T0 cTeneHb ogHouneHa 9xyt: 7 + 1 = 8).
KoagppuymeHtsbi: 9; —6; 4; -8; 2.

CBO6OAHBIV Y/IEH: 2.

CrapLunii (mepBbiii) Ko3pduumneHT: 9.

ANRNENENEN

MHorouneH

Moa06HbIE 0AH0YEHbI  [0706HbIE 0HOUMEHDI

e+ 252 -11h + 15
\

MHorouneH cTaHAapTHOrO B1Aa




[MPUMEP 2: MpuBecTn MHorouneH x® + 3xyx + 2%y + 4yx* — Txxy —
6yyx + y*y — 19 K cTaHAapTHOMY BUAy, onpenennTb CBOOOAHbIN
Y/ieH 1 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

Crengnn 4 + 2%y + 4xy - Tx*y — 6xy® + y* — 19 = 2%+ y* + 2%y — 6xy* — 19

caraeMblx \

CreneHb
5

i MHorouneH x® + y* + x*y — 6xy> — 19 ctangaptHoro Buga. Op-

HOUYNEHbI, BXOOALINE B MHOIOY/IEH, UMEIOT cTeneHu 6; 4; 3; 3; 0
cooTtBeTcTBeHHO. OaHoYIeH Hanbonblien cTeneHn xf umeeT cTe-
neHb 6. CTeneHb MHOroudneHa paBHa 6. CBOOOOHbIM Y/1EHOM
MHOrou4neHa asnqaetcda — 19.

YNPAXHEHUA

1. BannwuTe cnaraemble MHOro4yneHa B Tabnuue no obpasuy un onpege-
NINTe CcTeneHb MHOro4s1eHa.

I [l Il Y CBobozHbIl
MHoroyneH CreneHb

CNaraemoe CriaraéMoe CJiaraéMoe 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. Onpepgenunte cnaraemble 1 CTeneHb MHOTOY/1eHa:
a) 3x° + 2x° — 4; b) 2a* - 3a + 2; o)y +yt -2 - 1
d) 2m® +7; e) 4xy® + xy® — * + Y f) a* - be - 6.

3. 3anuwmTe MHOro4Y/IeH B CTaHAApPTHOM BuAe, BbIMNOMHUB MpuUBeLeHne
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/IEeHbl, 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. MNpuBeanTe MHOro4YsIeHbl K CTaHOAAPTHOMY BMAY. Y KAKOro 13 MHO-
royneHoB cBOGOAHbIN UYSIEH OTIMYEH OT HyNA? 3anunTe cteneHb
KaXgoro 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) 5p®—p - 2;
c)1-3x; d) 4xy + xy* - 5x* + y;
e) 8x*y + baty? — 11, f)axy + yz + xz - 1.

7. BoinonHute npuneegeHmne NnoaoOGHbIX CnaraemMblX 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 ogHo4neHbl 4a, — 3ab, 7a, -8a?, 9ab, ba, NnpuaymamnTte u
3anuuure:

a) MHOrOY/IeH CTaHAAPTHOrO BMAA,

b) MHOrO4YNEH ¢ NoAOGHBbIMU YNEeHaMMU.

9. 3anuunTe AaHHble BblpaXeHns B BUOE MHOMOY/I€HOB:
a) cba; b) abc—ab; c) al0c+ac;

d)ﬁ)+c_a; e) abcd +beda; f)(ﬁ)#ﬁl.

10. UccnepoBaHue:

MOoXxHO fin 060CHOBaTb AENMMOCTb Pa3HOCTU agbbb—a Ha 37 npu
NMtobbIX YMcnax a u b, npegBapuUTe/IbHO NPOBEPUB AETMMOCTb Ha 37
BblpaxxeHuns a) 4555 — 4; b) 9111 - 9; c) 7666 — 7

11. Pacckaxute, 4To O6LLErO U B YEM pasnmyme Mexzay MHOMOUYIEHOM
CTaHOapTHOroO BMAA M MHOMO4Y/1€HOM HEeCTaHg4apTHOroO BMAa.

mnpk - YeTbIpEX3HaYHOE
yucno. Ecnm 3anucath yuena
B BI/1E CYMMbI Pa3psiHbIX
CNaragmblx:

mnpk =
=1000m +100n +10p + k,
TO NMOAYYATCA MHOTOYIEH.




- LJI0)KEHKME U BbIYNTAHWE MHOTO4YJIEHOB
_
I A B

PA3[EN 4

Bbl 3HaeTe, KaK cknagbiBaTb M BblYMTaTb OAHOYU/IEHbI,
npvBeAEéHHble K CTaHgapTHOMY Buay. Bam uM3BecTHO, 4TO
cnaraemMble MHOIMouY/1IeHa aBNAITCA oAHoUYIeHamMu. M 3HauuT,
MHOTIOU/IEHbI TOXE MOXHO CK/aablBaTb M BblYMTaTb.

[IPVMEP 1: Cnoxwute MHorouneHnl 6x% + 8x —5 n-3x* + Tx — 11

PELIEHNE: (6x® + 8x — 5) + (=3x? + T — 11). YTOGbLI BBINOMNHUTD
3TO gencTBue, Heo6XoaMMO PacKpbiTb CKOOKW, BbIMNO/THUTb
npuBegeHne noaoGHbIX YNIEHOB M 3anucaTb MHOTOYIEH B
CTaHOapTHOM BuAe:
(6x® + 8x —5) + (-3x*+ Txr—11) =
=62>+8x -5 32+ Tx— 11 = 32> + 15x — 16.

[TPUMEP 2: HainTn pasHOCTb MHOIOYNEHOB —x° + 7x? — 8x + 9 U
-3x+1

BCrioMHuTe NPaBMII0 PackpbITUs
T R e PEWEHWE: (—x® + 7x® — 8x + 9) — (4x? — 3x + 1). YTOObI BbINOMHUTL

CKO6KaX, eCM Nepes] cKoBKo 3TO AercTBue, Heo6XxoanMo OMATb PACKPbITb CKOOKMK, BbIMOS-
CTOUT 3HAK «-»? . HWTb MpuBeAeHVe NoAoGHbIX YEHOB U 3amnMcaTb 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 HU-
»KeyKasaHHble AeACTBUSA 1N YNPOCTUTE NOTyYEHHbIN pesynbsTarT:

a) CyMMy NepBOro n BTOPOro MHOMo4Y/1€HOB; Pesynbrarbl
b) cymMMy BTOpPOro n nepBoro MHOMO4Y/IEHOB; obcyaute
C) pa3HOCTb NEPBOro N BTOPOro MHOMO4Y/1€HOB;
d) pasHOCTb BTOPOro M NEPBOro MHOMOU/IEHOB.

2. Boinonnute gencreunsg, pe3ynbrat 3anuumnTe B CTaHOAPTHOM
Buae.

a) (1 + 4a) + (a® - 3a); d)(E-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 MHOro4/1eH 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) 3anuwunte 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 MHoOrouvneH A NpMMeHNB NpaBuia HaxoXaeHUs Hen3BecCT-
HOro craraemMoro, yMeHblLlaeMoro u BbluMTaeMoro. 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 cymMmma feHer Ha 6aHKoBCKUX cHeTtax Camupa, Harn, CuiiT B banke
tOcnda n Hasmpa. Mo Tabnmue onpegenure:
a) PasHocCTb 4bux cyeTtoB paBHa (bx + 13)? UL banatc
b) PasHoCTb YbMx c4eTOB 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 nepumeTtpbl Guryp Ha pucyHke 4 (a, b, c, d). Ykaxute
CcBO6GOAHbIE Y/IEHbI MOMTYYEHHbIX MHOFOY/TIEHOB.

‘m*q
Ne) oy R
+ 2 +
5 § 8 -
3x+6 3x 3x -2
PUCYHOK 4a PUCYHOK 4b PUCYHOK 4c PUCYHOK 4d

9. O6ocCHyITe cregyoLimne yTBepXKAEHWNS:
a) cymma AByx nocefnoBaTesibHbIX HEYETHbIX YMcen KpaTtHo 4,
b) cymma veTbipéx nocneaoBaTe/ibHbIX HEUYETHbBIX YUMCEeN KPaTHO 8;
C) cymMma nATv nocnefoBaTe/ibHbIX HaTypasibHbIX YMCen KpaTHo 5.




10. BbinonHuTe gencreus.
a) (4a +5b-6¢) + (3a-Tb +2¢c) - (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).

11. a) MokaxunTe, uto (a — b) + (b — ¢) + (c — a) paBHO 0;

b) (x® - bxy) — (12 — 3xy) + (2xy — %) paBHO 12.

12. O6cyxaeHue: YuyeHnkaM NPeaoXuin HanTM 3HaYeHUe BblpaxkeHus

Ta (Tx® — 6%y + 5xcy?) + (5x® + T’y + 3xy?) — (102 + 2%y + 8xy?) npn x = -0,25.
3a Monan yTBEpXAaeT, UTo ANS BbINO/HEHUS 3a4aHNs HEOOXOAMMO 3HaTb,
a 5a yemy paBeH y. Kak no-Balwiemy, npasa /v oHa?
a) B kakom cny4ae eé yTBepxaeHne BepHO?

b) NMpeobpa3ynTe BbipaxeHune.

PUCYHOK 5a
c) Caenante BbIBOAbI.
1 By 13. Viccnepyiite cBA3b mexay niowagbto m obbemMoM GUryp m MHOro-
; yneHamu.
Sx* ””””””” a) Hanaute nnowaab, 3aKpalleHHyo 3eNEHbIM LBETOM, Ha pucyHke 5a.
PUCYHOK Siy b) Hangnte ob6beM npsiMOYronbHOro napannenenunena, usobpaxeH-

HOro Ha pUCyHke 5b.

14. Kakori MHOrouneH Heo6xoamMmo nNpubaBuTb UM BblIHECTb OT MHOIOY/1IEHA
5x% + 3y? — 2xy + 6, YTOObLI B NOSTYYEHHOM BbIpaXeHuu
a) oTcyTCTBOBANa NepeMeHHas x;
b) oTcytcTBOBana nepemeHHas y?

15. ABnauma: MakcumanbHasa obuiasa 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 SBASIOTCA MOCTOAHHbBIMUY YeHaMu Ans Npon3Bosib-
HOroO caMofiéTa MNpu M3BECTHbIX Macce pABuratenien CoOCTBEHHOM
Macchbl?

2) Mpeononoxmm macca camonéta MMeeT MakCMManbHOE BO3MOXHOEe
3HaYeHne, a Macca TonmBa gocTaTtovHa Aans nonéta Ha Tpebyemoe
paccTtoaHme. Kak noBamMsaeT yBe/IMYEHNE MAacChbl TOM/IMBA Ha gpyrue
cnaraembie?

16. MNokaXknTte, YTO 3HAYEHME BbIpaXXeHUsA He 3aBUCUT OT MEPEMEHHON X:

[sz —0,49cy—1,5y+1}—(yZ —%xy+0,6x2]



17. Nokaxknte, YTO 3HAYEHNE BbIPaXeHUA He 3aBUCUT OT 3HAYEHUA nepe-
MEHHOMN:

a) 1,9 — 17b% — (1 — 3b%) + (9,6 + 14b?);
b)1-y*-(y-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; 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 KakKMX-HUOYOb ABYX ABYY/IE€HOB:

a) -x* + 3x* + x - §; b) 3y* + Ty® + 4y*> - 6.

21. CeoiictBa peneHus: /I3BeCTHO, YTO 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 HEN3BECTHbI 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 /11 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 + e
(8a + 2b - 2¢) (8a +2b - 2¢) 3anuwmTe noZobHbIe
124 — b + 3¢ 44 -5b+ 7c YN1eHbI APYr MOZ APYIOM.

BbiNonHUTE OencTBrUA, 3anmMcaB MHOMo4U/1eHbl CTONIGUKOM:
a) (bk + 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) ¥’ - 0,5y° + 6y> - 11y.

25. Pacckaxnte, Kakne HaBblKM Bbl Mpuobpenn, nlyums 31y temy. Kakne
OOMONHUTENbHbIE 3HAHUS Bbl U3YYUIN?

[posepbTe cebs

BenomuuTe npasuo
JIENIEHNS CYMMbI Ha YMCIO.
Kakumu SonXHbI ObITh
C/1araeMble npy 3ToM?

3Haere /M BbI?
MHOr0YABHbI MOXHO
CKaabIBATH MK
BbIYWTAT,
3anchIBas Ux
CTONBUKOM.




PA3OEN 4

Benomuure:
PacnpeaenntensHoe
CBOMCTBO YMHOXEHMS.

BenomHuTe nepe-
MECTUTE/bHOE
CBOVCTBO YMHOXEHNS

3aoOMHHUTE:

[IpousBeneHue
OJIHOYJIEHA Ha
MHOTOYJIEH eCThb
MHOTOYJIEH.

YMHO)XEHWe 0AHO0Y/IEHA HA MHOTOYJ1EH

Bam nsBecTHO pacnpegenutenibHoe CBOMCTBO YMHOXEHUSA Mpu
CNOXEHUWN UMW BbIYUTAHWUN:

alb+c)=ab+ac wnnmxe a(b-c)=ab-ac.

OxapaKkTepusynte MNpUMEHEHNE pacCrpenenmTesibHOro CBOW-
CTBa YMHOXEHWSA MPU CIIOKEHUN N BbIYMTAHUM MPU BbIYNCNEHUN
MpoM3BeaEeHNS OOHOY/IEHA HA MHOTMOY/1EH.

YT106bI YMHOXWUTb OAHO4Y/1eH Ha MHOIro4sieH, Haao YMHOXWTb OA-
HOY/MEeH Ha KaXaoe Cc/laraeMoe MHoro4/ieHa n nosiy4eHHble npons-
BeeHNd 3anncaTtb B BUae CyMMbl.

OBPA3EL: HaliTn nponsBefeHvne ogHoueHa —3a 1 TpéxdieHa
(4a*-a+1).
PELIEHUE: — 3a? - (40’ —a +1)=-3a% - 4a®> - (- 3a®> - a) + (- 3a%- 1) =
=-12a° + 3a®- 3a’.

YNPAXHEHUA

1. BbINONHUTE YMHOXEHME:
a)b(2x + 1), 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(7Tn’k* + 11n’k — nk* + 15);
c) 2ab(4a’b? + 5ab® - 2,1ab);
d) -3x’y3(-1,1 - 2xy? + 0,5x — 2,3y°).

3. MNpeacraBbTe B BUAE MHOMo4U/1eHa:
2 3 2 4 1
a) —x (1,bx® - 2,bxy); b) =mn (=m?®*n + =n® — —mn);
) 2w ( ) ) Smn (Cmin + <~ 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 =5 cm, c =3 cm. Onpegenute peasnbHyto Niowanb
capa, 3Has 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) BCerga nNpuHMMaET OTpU-
LaTenlbHOe 3HaYeHue,

. anMeHFIFI MeTo YMHOXEeHUA oaHo4Y/1eHa Ha MHOIro4sieH CTONONKOM,
BbIMOJ/THUTE YMHOXEHWNE!

a) 2x* —-7a%*b m*n’k

N NG R

5x® + 3x* - bxr -2 a® - 6a’b - b5a - 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+éb2j
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 2b
2c

PUCYHOK 7

ObPA3ELL:

— 42

X

22°+ x -H
—8x® —4x® + 2022




BenomHuTe npasuno
MEPEH0Ca Cr1araemblx
YPaBHEHUs ¢ 0HOMA
CTOPOHbI OT 3HaKa

PaBEHCTBA Ha APYTVi0.

: 3allOMHHUTE:

i TloZ reoMeTpUYECKUM |
i CMBICJIOM MoJpasyme-

{ BaeTCd 00bSICHEHHE

i anreGpanyeckux pop-

i MyJI B COOTBETCTBUU

i CO CBOMCTBaMHU reome- :

i Tpudeckux uryp.

BenomuuTe:

Bam n3BecTHo, KaK
HaX0AMTb NAOLLAAL
durypbl, 40N0AHSS
£e /10 NPAMOYTO/b-
HUKa.

[poBepbTe cebs

EAE
:

[=]

10.

1.

12.

13.

14.

Pelwwute ypaBHeHUS:

a)bxr+3(x-1)=6x+11; b) 3x - 5(2 — x) = 54;
c)8(y-"T)-3Q2y+9)=15; d) 0,6 -0,5(y-1)=y+0,5;
e)6+(2-4x)+5=3(1-3x); f) 0,15(x-4)=9,9 - 0,3(x - 1).
MNpY KaKoOM 3HAUYEHUN NEepPEeMEHHON:

a) BblpaxeHue 2(3 — 5¢) Ha 1 meHbLue 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)?

lreometpus: MNepumeTp TpeyronbHuka 44 cMm. OgHa CTOpoHa MeHbLUe
OpYyron Ha 4 cMm, HO B 2 pa3a 60/blle TpeTben CTOpoHbl. Hangute
CTOPOHbI TPeYrosbHMKa.

freomeTtpua: O6bACHUTE reoMe- 7
TPUYECKUIA CMbIC/T PaBEHCTBA
a(b + ¢) = ab + ac No gaHHbIM
pucyHka 8 ons nbbix NOAo-
XUTENbHbIX 3HAYEHNN Nepe- < b

PUCYHOK 8 ¢
MEHHbIX a, b U c.

Y
A
Y

3anuwmTe MHOMOY/IEH, BblpaXkatloLWmnin NaoLanb 3aKpaLlleHHON YacTu
durypsbl Ha pucyHke 9 (a, b, €) .

x+6
b
o & 5 2b
<H
6 . 2b
PUCYHOK 9a PUCYHOK 9b PUCYHOK 9c



PA3EN 4

Bbl M3yunsiv yMHOXeEHWe ofHo4Y/ieHa Ha MHoroudneH. Paccmor-
pPUM YMHOXEHNE MHOIOY/IEHA HAa MHOMOU/IEH.

MccnepoBaHue: Haligém nponssegeHme (x + 5)(x + 2). Ob6bac-
HMM 3TO MPOM3BEAEHNE Ha reOMETPUYECKUX dUrypax.

Ha pucyHke 10 nsobpaxxeHa Mogesb NpsMoOyrosibHMKa co CTo-
poHaMK, O/IMHbI KOTOPbIX BblpaXkeHbl AByYneHamMn (xr + 5) u
(x +2).

Mnowanb 3TOro NPAMOYrofibHMKa paBHa S = (x + 5)(x + 2).
OTa nnowagb 9BNSeTcsa CymMMoun nnowagen ouryp, Ha KoTopble
pa3buBaeTCH 3TOT MPAMOYTONbHUK. S =S +S,+ S, + S,

S=(x+5)(x+2)=x*+2x+5x+10=x>+Tx + 10

Takum o6pa3om, 4TOGbl HaWTK MpousBegeHve AByX [OBY-
Y/IeHOB, HAJ0 ABaXAbl NPUMEHUTb pacnpeaenuTesibHoe CBOMCTBO
YMHOXEHWNS:

(x+b)(x+2)=x(x+2)+b(x+2)=x+Tx+ 10

WNtak, 0606L1ada, MOXHO MPMBECTU cregylolee npaBuno: Ytobbl
YMHOXUWTb MHOFOY/IEH HA MHOIOY/IEH, HAJO KaXdoe craraemoe nep-
BOr0 MHOro4Y/IeHa YMHOXWUTb Ha Ka)goe cnaraeMoe BTOPOro MHOIO-
ynieHa 1 3anncaTb CyMMYy NOJyUYeHHbIX MPon3BeaeHUN.

AN A
(@a+b)(c+d)=ac+ad+bc+bd
X—""7

[TPUMEP: 3anunwmnTe nponsBeaeHne B CTaHAAPTHOM BUAE:
(x + 3)(x® + 222 - 8)

PELIEHNE: CHauyana npuMeHuM BbilleyKa3zaHHOe MpaBu/io YMHOXe-
HUA MHOroY/ieHa Ha MHOrOY/IeH, 3aTeM, cAenaB NpuBeaeHue Mno-
AOGHbIX cnaraeMblx, 3anuemM MHOMoY/IeH B CTaHAAPTHOM BUAe.

(x+3)(x*+2x*-8) =

=x-+x-222+x-(-8)+3-2*+3-2x2+3-(-8) =
=x*+2x°—8x + 3x + 62— 24 =
=x* + 5x® + 62— 8x — 24.

7 YMHO)XeHWE MHOr0YJ1eHa Ha MHOTO4J1eH

RN b)
x Sl=x2§ S,=5x
2(8,=22 ! S,=10
PUCYHOK 10
BHUMAHME:

[pousBeseHue (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 1ot Xe.

SAMEYAHME: MoxHo kaxzoe
CNaraemoe /1By4/1eHa yMHO-
KUTb HA TPEXYSIEH 1 PACKPbITb
CKObKu:

(x+3)(x® +2x*-8) =
=x(x® + 22 - 8) +
+3(x®+ 222 -8) = ...




1. Hangute MHoOrouneH, Bblpaxatowmnii nnowagb CMOAENMPOBAHHbBIX Ha
pucyHkt 11 (a, b, ¢, d) npaMoyronbHMKOB.

¥ p p p
] 5 8 8
x+3 2x + 3
r—3 x+4
PUCYHOK 11a PUCYHOK 11b PUCYHOK 11c PUCYHOK 11d
2. 3anvwmTe Npov3BeaeHNe ABYHYNEHOB, MOCTPOMB MOAENM NPSAMOYTO/TbHUKOB
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 MHOIMO4Y/1IEHOB B MHOIOUY/1EH.
a) (x* + 2)(x - 3); d) (52* - 6y*)(6x* - 5y°);
2 NN b) (3x%— 5x)(2 — x); e) (a* + 2b)(2a + b?);
e c) (c—-4)(c +4); f) (2 + 22 + 1)(x + 3).
\ Y /, 4. MNpuMeHAs NpaBuIO YMHOXEHUS OOHOY/IeHa Ha MHOMOY/IEeH, Hanaute
. ) rnponsBegeHmne MHOrouU/1eHOB.

\
: R OBPA3ELL: (3a% — 3a + 5)(a - 7)

PELIEHUE: (3a* —3a +5)(a—-T)=3a*-(a-T7)-3a-(a-T7) +5-(a-"T) =
=3a®-21a® - 3a? + 21a + ba — 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. Bbluncnaa 3HadeHume BbipaxeHua (5x—1)(x +3) —(x-2)(5bx—4) npwm

x =—, CeBMHAX nony4mna 49. Kakum ygoOHbIM CNOCO60M MOXHO Mpo-
BEPUTb €€ pe3ynbraTt?
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6. YnpocTuTe BblpaXKeHUs:

a) (x+3)(x-3)+ (4 -x)x-3x; c)x}(3-x) - (2 -x2Y)(x+ 1) - 4x?
b) x(1 - 2x) — (x - 3)(x + 3) + 32, d) (x +2)(x + 2) —x(b — x) — 222

[Mpn KAaKOM 3HaYEHUN X 3HAYEHNE BblpaXeHua 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=x*-3x+2,B=2x+5,C=2x+Tx +17, D = x - 4.

8. O6ocHyNTe cregyowmne yTBepXaeHUS Npu Nt0OOM 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 3HauveHme BblpaXKeHua:

a) (x-5)(x-3) - (x+ 1)(:C+2)Hp14x:_2%;
b) (a +6)(a-2) - (a-"T)(a+1) mpua=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 TOuek BNuUWIMTE TakKue BblpaXeHn4d, UTOObl BbINO/HANOCH pa-

1"

BEHCTBO.

a) 2a -5b)(... —...) = 6a® - 15a%b — 14ab + ...;;
b) (... —..)(6x% - 5y?) = 12x% + 42x%y — ... — 35y?%;
c) (be. — ). = ..)) = 24c¢* - 18a® — 4ab3 + ...

d) 36y° —H4y* + 10y — ... = (... — . )(oos + .0).

PelwmnTe ypaBHEHNSA:
a) 12x? — (4x - 3)(3x + 1) = -2;
b) (x +)(x +2) - (x + 3)(x + 4) = 0;
c) 10x% - 2x - 3)(bx—-1) = 31; E _E
d) (x-2)(x-3)-(x+2)(x-5)=0.
[=]

[poBepbre cebs
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Pa3noxeHne MHOr04/1IeHa Ha MHOXXUTEIN

PA3OEN 4

YTO O3Ha4vaeT «pasfioxXeHne Ha MHOXUTeNn»? B npegblgyLuen
TEMe Bbl Hay4Yu/IMCb YMHOXaTb MHOrO4YfeH Ha MHOoroudsneH. B
BblpaxeHun A = B - C A - npouseegerue, B n C — mHOXutenu.
B aTOM BbipaxeHun npomseBegeHne A 3anncaHo B pasioXeHHOM
Ha MHOXUTenu B n C Bupge.

I'Ipe,D,CTaBneHme MHOro4yseHa B Bunae npounssegeHnda MHOIro-
4/1eHOB, CTeNeHb KOTOPbIX HE MeHblUe 1, Ha3bIBaeTCs pa3noxe-
HMeM MHOro4sieHa Ha MHOXUTE/TN.

: Hanpumep, nponsseneHne asyuneHos (x + 3) u (x2 — 1) paBHO
- - x*+ 3x? —x - 3. 3peck (x + 3) u (x* 1) — MHOXUTenn, x° + 3x° —
; i —x-3-uxnpousseneHue:

BHUMAHME: i
HE BCE MHOTOYMGHbI pasfa- x’+3x* —x-3=(x+3) (2" -1)
§ : — v )
[al0TCA Ha MHOXUTESIN. : MHOrousieH MHOXUTEN
Hanpumep, oByunen 2a + 6 B BMae npousBeneHWUs MOXHO 3anu-
caTb NO-pa3HOMYy:
20+6=1-(2a+6)=2-(a+3)=-2:(-a-3)
n 1.4. Ho ctenenb mHOXuUTenen 1, 2 n -2 pasHa 0. 3HauuT, 3anu-
CaHHble MPOU3BEAEHNS HE CUUTAIOTCH PAa3/I0KEHMEM Ha MHOXMU-
Tenu.
BenowknTe, kak Han6onblunin o6wmin aenutenb n HauMeHbllee obllee KpaTHoe
HaxogsT HOLL =
OAHOY/IEHOB:
(50: 75) u HOK . oA
(50; 75) - Bbl 3HakoMbl ¢ MoOHATMEM HaubGonbluero obulero Aenutens u

HauMMeHbllero obuiero KpaTHOro AByxX u” 6onee HAaTypa/ibHbIX
umncen. O3HaKOMUMCS C 3TUMWU MOHATUAMU B npuMeHeHnn K oa-
HO4Y/1eHaM N MHOIro4s1ieHaM.

Hanpumep, paccmotpum ogHounerbl: 14x%y® n 21x°y.
Tak Kak 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 OOLLNIA MHOXUTENTb MOXET ObITb 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),
OfHOY/MEH X, ABYYNEHbl X + 3 U & — 1 ABNATCA O6LLUMMN MHOXUTENAMMN,
10 HOA(M; N) = (2 + 3)(x — 1) n HOK(M; N) = x*(x + 3)? (x — 1)%

1. Kakre 13 BblpaXXeHnin HEBO3MOYXKHO Pa3/IoXMUTb Ha MHOXUTENU U MoYemy?
a) x® - 4x; b) ¥° + 12x; c) 722 + 62 + z;
d) bay? + 2y; e)9a + b; f) 15 — b3,

2. Onpegennte o6LMe MHOXMUTENN 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 BblpaXKeHW:

a) b n 4b; b) -25x n x?
c)(a+2)m(a-1)(a+2) d) 2x* n bx;
e) 322 n 27 fy(m+3)(m-2)u (m-2)(m + 3).

4. Hangute HOl MHOrouneHos:
a) 2a® 1 4a; b) 5xy* n 10x%y; c) (x-22(x-1)mn2(x-1)%
d) -9¢®* n -18c; e)x(x +1) n (x + 1)% f) (b-5)b +7) n (b-5)>2

5. Hangnte HOK MHorouneHos:
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 CKOOKU

Ecnn Y MHOIo4/1€HOB €CTb 00NN MHOXUTENb, OH BbIHOCUTCS 3@ CKOOKMN,
OCTa/bHble Y1eHbl 3aNNUCbIBAOTCA B CKOOKAaX.
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a-b=-(b-a)

[pumepbr:

Q B aByuneHe ax + bx MHOXUTENb X ABMAAETCA OOWMHAKOBbLIM MHO-
XUTENeM KaXk[aoro criaraemMoro, ero HasbliBatoT 0O6WMM MHOXUTENEM.
BbiHOCSA x 3a CKOOKY, OCTaslbHblE MHOXWUTENM 3amnucbiBalOTCA B CKOOKaX:
ax +bx=x(a+Db).

@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 MHoXuUTena (2b — 3a) BToporo caraeMoro AaHHOro Bbipa-
XXeHUa BepHo (2b — 3a) = —(3a — 2b), TO 3agaHHOEe BbipaXKeHne MOXHO
3anucatb cregyowmm obpasom:

2x*y(3a — 2b) + ba’y®(2b — 3a) =
= 22%y(3a - 2b) + bx3y*(—(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 TOXE pa3/fiaraeTcs Ha MHO-
xutenn. To ectb 2x%y — bady* =2 - x? -y -5 - 2> - x -y - y° = 2%y (2 — HxyP).
Takum ob6pasoMm, 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 MHOXUTENDb 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. BbiHecuTte obLWMin MHOXUTEb 3@ CKOOKMU:
a) a*b*c + a’bc? — ab’c?; b) 4x?yS - 2xy* + 6x%Yy* — 8xy?®;

c) -Tmn* — 14m* + 21mn?, d) °y* + 2ty — byt + x2yS.



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 BCEX
cnaraembix MHoOrousieHa. [1o3TomMy 4neHbl, uMetowme oodLne MHo-
XUTENU, HaAO CrpynnupoBaTtb, 3aTeM, NMPUMEHUB MEeTO BbIHECEHUSA
o6LLEr0 MHOXUTENA 3@ CKOOKM, BbIMO/IHUTL OKOHYaTe/IbHOE pas3no-
YKEHME Ha MHOXUTENMN.

[pumepbi:

0 B MHoOrouneHe ax + by + ay + bxr 06LMM MHOXUTENEM NEPBOrO U
TPeTbero cnaraemMoro ABASeTCA @, BTOPOro u 4etBéptoro — b.
MoaTomy, rpynnunpysa 3TW criaraeéMble U BbIHOCSA OOLLUME MHOXM-
TeNnn 3a cKob6Ky, NOMYYMM:
ax+by+ay+bxr=(ax+ay)+ (by+dbx)=a(x+y)+b (Y +x)
Tak Kak BblpaxeHue (xr + y) ABNAeTca oOLMM MHOXUTENEM MO-

cnepHero BblpaxeHua, To a (x+y) + b (y + ) = (x + y)(a + b).

Ntak, ax + by + ay + bx = (x + y)(a + ).
@ 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 MHOXMUTEIM HECKO/IbKO MHOIOUY/IEHOB U 3a-
nuncana B Tabnuuy. NepeMHOXMB OBYY/I€HbI, HaAWUTE NMpaBUIbHOE

pPa3noxeHne.

PasnoxeHue Ha MHOXUTENN
(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 OWNMOGOYHbIM, 3anMwnTe, Kak dyget npa-

BWU/TbHO.

Buumanue:

C KaKo/ Le/blo yucna u
BbIPAXEHHA 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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3x? — 2y? - 6x%y® + xy =
=3x*-6x’y* + 2y —2y° =
=3x%(x-2y%) +y(x-2y°) =
=(x - 2y*)(3x* + y)

Buumanue:

B HexoTopbIx TpEXYNIEHAX
0/HO U3 CaragMbIX MOXHO
NPe/CTaBMTb B BUAE CYMMbl
[IBYX TAKUX OZHOYJIEHOB,
4yT0ObI Y)XE Zanee bblio BO3-
MOXHO MPUMEHUTL METO,
rPYMNUPOBKM.

3alOMHUTE:

OTO IPaBUIIO He
BCeryia IIpume-
HIMO.
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2. PaznoXxmte MHOro41€Hbl HA MHOXUTETM METOAOM rpynnmnpoBKuK:

a) ax - by + xy — ab; b) ay — 4bx* + 2ax? - 2by;

c) x® + 3x + 2x + 6; d) %axz +by — %axy - 3bx.

. B tabnunue onga kaxgoro MHorodeHa 3anucad oamH U3 MHOXU-

Tenen pasnoxeHns. Hangnte HeNM3BeCTHbIN MHOXUTENb.

MHorouneH | MHOXMTENb [l MHOXwTENb
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-yi -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 a2+ Ta + 12 Ha MHOXWUTENW, Npu-
MEHMB MeToa rpynnupoBku. Kak, no-saliemy, oH 310 caenan?
Hamunk npegcraBun 7a B BUAE CyMMbl 2a U 5a, HO pasfioXuTb
TPEXYNEH HA MHOXUTENU €My He yaanocb. O6bacHUTE noyemy?

6. BbinonHute cnepyowmnin anroputM  pasfoXeHUd TpEXYIeHa

x* + 6 + 5 HA MHOXUTENN:
I. Hangute gBa HaTypanbHbIX 4MCia, NMPOU3BEAEHNE KOTOPbIX
paBHoO 5, a cymma 6.
Il. MpepacraBbTe OOQHOUNEH 6 B BUAE CyMMbI ABYX OOHOUYIEHOB C
KO3dPULUMEHTaMU, paBHbIMW HANOEHHBIM B 1-M MyHKTE 4Ynciam.
lll. CrpynnupoBaB cnaraemsble, pasfioxXmnte MHOro4Y1eH Ha MHO-
XUTENN.
IV. MpoBepbre pesynbrat, BbIMNOHWUB YMHOXEHWE HaNOEHHbIX
OBYY/IEHOB.

7. Pa3znoxure Ha MHOXUTENM NO anropuntMmy npeabigyero nyHkKra:

a) a®* - b5a + 4; b) a’ - 6a — 16;
c) x® + 9xy + 8y d) a®+ 7ab + 6b?
e) y* - 9y + 8x% f) m? — bmn + 4n2.



8. 3annwmnTte MHOro4Ys1eH, BblipaXawwWwmn naowangb MpsiMo-
yronbHuka ABCD. Onpegenute no pucyHky 12, npounsBse-
OEeHNeM KaKnX ABYY/TIEHOB SIBNAETCA 3TOT MHOIMOY/EH.

ab a’ i a2 e

be ac bd 2ad

PUCYHOK 122 D C PUCYHOK12p D C

9. lMocTponte Moaenb NPSAMOYrofibHMKA O/19 3a4aHHOMO MHO-
rouneHa. Onpegennte, KAKUMU OBY4Y/IEHAMKW oNpenensaioT-
CS1 CTOPOHbI MPSAMOYIrO/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 passioxnsia MHOro4dnieH Ha MHOXUTETN. Anun xe caenan
rpynnupoBky (2am — 3bm) + (2an — 3bn) 1 3aTeM pasno-
XXM MHOTOYMIEH Ha MHOXUTenu. Kto ns Hux cgenan npa-
BUMbHYIO FPYNNUPOBKY? YTO Bbl CKa)XeTe O MOyYeHHbIX
UMK pesynbraTax?

11. Pa3znoxute BblpaXeHNUsa Ha MHOXUTENN U BbIYNCIUTE 3Ha-
YEeHWUs NpY 3adaHHbIX 3HAYEHUAX NepPeMEHHbIX:

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. Bbluncnure:
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
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Buumanue:
Mua-b=0

4TO MOXHO CKa3aTb 0
MHOXUTENAX a U b?

113 npon3seeHuns

(x—a)(x-b)=0
CreayeTr x = a U
x=b.

3anoOMHHUTE:

IIpu pasznoxkennun
MHOTO4JIeHa Ha
MHOZKUTEJIN NJIN
IIpY IIPUBELEHNN

[POV3BEeHNA MHO- |

TOYJIEHOB K MHO-
TOYJIEHY CTaHJapT-
HOTO BUZA
noJy4aeTrca BbIpa-
JKEeHMe, TOXKJIeCT-
BEHHO pPaBHOE
VCXOTHOMY.

13. Bbluncnnte 3HayeHmne BbipaXXeHns Npu 3a4aHHbIX YCNOBUAX:

a)a’+ab-ac-bc, ecnu a+b=5unb+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 mpomnsBeneHne 6bI/1I0 PaBHO Hy/O, HEOOGXOANMO, YTOObI
XOTS Obl OANH U3 MHOXMUTENEN OblN1 6bl paBEH HY/IO;

b) Yto6bl Npon3BegeHne 66110 paBHO Hy/IO, HEOO6XOAMMO, YTOObI
06a MHOXUTENSA PaBHANUCH HY/IHO;

c) Yto6bl NpounsBefeHne ObII0 PaBHO HY/IO, HEOOXOAMMO, YTOObI
HW OOWH U3 MHOXWUTENEN He PaBHSAMCS HY/IO.
15. MNpumeHaa 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. BMecTo TOYEeK BMULLIWTE TaKoW OAHOYSIEH, YTOObI BbIMOMHAMNOCH

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, BbIMOHAOLWEECH npun BCeX BO3MOXHbIX 3Ha4YEHUAX
nepemMeHHbIX, Ha3blBaeTCA TOXXAeCTBOM.

YT106bI OKa3aTh, YTO PaBeHCTBO ABNAETCA TOXAEeCTBOM, MOXHO!

1. BblpaxeHue, cTosllee cnpaBa OT 3HAaKa paBeHCTBa, Npeob-
pasoBaTb B BblpaXkeHue, CTosLllee cneBa, WM, Hao6opOT, Bbipaxe-
HUe, CToslLlee CfieBa OT 3HaKa paBeHCTBa, Npeobpa3oBaTth B Bbipa-
XeHue, cTosllee crnpaBsa.

2. [NokaszaTb, 4TO 06a BblpaXXeHua crnpaBa M C/ieBa OT 3HakKa pa-
BEHCTBa paBHbl OOHOMY M TOMY & HEKOTOPOMY TPETbEMY BbIPaXXEHMIO.

3. MNMokasaTtb, YTO PA3HOCTb BbIPAXEHWIA, CTOALMX MO pas3Hble
CTOPOHbI OT 3HaKa PaBEHCTBA, PaBHa HY/O.

Npeobpa3oBaHne BblpaXXeHUA B paBHOE €My Bblpa>€HWe Ha3bl-
BaeTCs TOXAECTBEHHbIM NpeobpasoBaHneM. BoipaxeHus, 3HaueHns
KOTOPbIX PaBHbI NpU /OObIX 3HAYEHUAX MEPEMEHHbIX, HAa3bIBAKOTCA
TOXAECTBEHHO PaBHbIMU BbIpaXXeHUSIMMU.



MPUMEP: Jokaxute paBeHcTBO: (x +b5)(x—4) +12=(x-1) (x +2) -6

PEWEHWUE: Ookaxem paBHOCTb 060UX CTOPOH OAHOMY M TOMY e
BbIpaXeHuo:

l(Jc+5)(ac—4)+ 12}:((:(:—1) (r+2)-6 )

neBasd CTOpPOHa npaBaa CTOpPOHa

JleBada ctopoHa: (x+5)(x—-4) +12 =x*—4x+bxr-20+12=2?+2 -8

MpaBasa ctopoHa: (x-1)(x +2)-6=x?+2xr-x-2-6=x*+2x-8

Tak kak 06e CTOPOHbI paBHbl OAHOMY M TOMY e BblpakeHuto,
TO 33JaHHOE PaBEHCTBO ABNAETCHA TOXAECTBOM.

YNIPAXHEHUA

1. Kepum yTBEpXOaeT, UTo paBeHCTBO 21c(a — b) = — 21c(b - a)
aBAseTca ToxxgectBom. Kak no-sawlemy, npaB /iM OH U NoYeMmy?
Kak MOXXHO 0OBbSACHUTb 3TO, HE pacKpbiBas CKOOOK?

2. a) 3anuwmTe nepemMecTuTesibHoOe U pacnpenennTenbHoe CBOM-
CTBa C/OXeHUs1 OYKBEHHbIMU BblpaxXeHnamMu. [JokaxuTte, 4To
3TN paBeHCTBA ABAAIOTCS TOXAECTBAMM.

b) 3annwunTte nepemecTutenibHOe M pacnpegennTenbHoe CBOW-
CTBa YMHOX€EHWNS GYKBEHHbIMW BblpaXKeHUaMU. ABNSOTCA Nn
OHU TOXAecTBamm?

c) Kakoe cBOICTBO OTpa)xeHo B BbipaxeHun a(b + ¢) = ab + bc?
MO>XHO /1 yTBEpPXKAATb, 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 TOXOECTBaAMM.
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? — 25n?,
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 NpmbaBnTb K NpaBon Un Xe NeBon 4vac-
TV paBEHCTBA, YTOObl OHO CTano ToxaecTtBoM? O6bACHUTE.

a) (a+5)(a-12)=a?-60...;
b)y*-2...=(y + 1y - 1);
c)(m-T)(m+ 10) =m? + 2m - 70...;
d) x2 - 12x + 30... = (x -7)(x - 5).

6. He nponsBoasa ToXXOeCTBEHHbIX Mpeobpas3oBaHnii, onpegennte
KakoMy 4YnCrly paBHO 3afaHHOE BblpaxkeHue. 3atem, nNpoBens
TOXAECTBEHHbIE Mpeobpa3oBaHWd, MNpOBepbTe nNpeablayLnin
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, uto 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 NoyYeH-
HOE pPaBEHCTBO CTasiI0 TOX4ECTBOM.

(5a® — 2ab + 6b) — (*) = 4a® + 8b

9. Hangute pa3HOCTb N1€BOM M NpaBoOn CTOPOH paBeHCTBa. [1oka-
3bIBAET /1M MOJTyYEHHbIA pe3ynbTaT, YTO pPaBeHCTBO Obl/I0 TOX-
gecrtsom?

(x—a)x-b)=x>—x(a +b)+ab

10. Jokaxunte ToXXOeCTBEHHOE PaBEHCTBO HY/tO Criedylowero pa-
BEHCTBaA:
b+c-2a)c-b)+(a+c-2b)(a-c)-(b+a-2c)a-D>)

11. a) 3anuwmTte TpexyseH, KOTOpbIMn MOXHO MpeacTaBuTb B BUAE
npon3BeaeHns ABYY1IEHOB.
b) 3annwunTte KBagpaT Kakoro-HMbyab ABy4YNEeHa C NepeMEHHbI-
MU a n b 1 NpeacTaBbTe ero B BUAE MHOMo4Y/1eHa.

C) 3anuwnTte Ky6 Kakoro-Hnbyapb AByY/IeHa C NepeMeHHbIMN X U
Yy ¥ NpeAcTaBbTe ero B BUAE MHOMOY/IeHa.



0bobwiarowue 3asaHus

1. NpuBeanTe MHOMOUMEH K CTaHOapTHOMY BUAY U onpene-
nnTe ero CteneHb.

a) -3xy + 9xy — 18xy;
b) 12x® — 3x + 12x% — 11x° + 21x;
c) 23a* + a® - 31 + 2a* - a’® - 54.

2. Hangute cymMMy 1 pa3HOCTb AaHHbIX MHOFOY/1€HOB:
a) (—4ab + 7b - 2c) n (8ab - 2b + 2¢);
b) (-8x? + 11 -2) n (1 + 7x — 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(5 -0b) + 8(b - 5).

5. Pelwunte ypaBHeHUS:
a)a(a - 8) +5(a—-8)=0; b) x(x +6)+x+6=0.

6. [lokaXkute ToXxaecTBa:
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 MHOIOYIEH, YTOObI MNO-
NYy4nnocCb TOXAOECTBO: [poBepbTe cebs

(5a® — 2ab + 6b) — (*) = 4a® + 8b E E
%
9. lokaxute, 4To NMpu /IOOOM HATYypasibHOM 7. 3HA4YeHue -E
MHorousieHa 6yaet KpaTtHo 3.
mM+1)n+2)-Br-1D)n+3)+6mn+2)+n+7 :
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[locTpoenue TpeyroabHuKa
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[MPAKTUYECKAS PABOTA: Moctponm TpeyronbHmK, CTOpoHaMu
KOTOPOro SABNSIOTCSH OTPE3KM a, b 1 c.

[ 4 9 r—ee *r—e
a b c
BenoMHuTe, KakuMy

- : MHCTPYMEHTaMY Bbl M0/1b30Ba-
Q MpoBeaem HekoTopylo npsimyio m. OTMETUM Ha Heill npowns- JIUCH MY NOGTPOBHHH FEOMET-
BO/IbHYIO TOUKY A (PUCYHOK 1). pU4eckyx puryp. Kak no-ga-

: UMY, KAKVE MHCTPYMEHTL

@ PasgBrMHEM KOHLbI LMPKY/S Ha PacCTOfHKE, paBHOe A/IHe OT- Ham roHazobATes npu no-

CTPOBHUY TPEYTO/bHHKA?
pe3ka a. YCTaHOBMM UMy LUMPKYNA B TOYKe A 1 npoBeaem ayry

pagnycoM a Tak, 4Tobbl OHa nepeceksiacb C NPsiMoin m. Touky
nepeceyeHnst 0603HauyMm B (pncyHoK 2).

PUCYHOK 1 A B
PUCYHOK 2

@ PasgBMHEM KOHUbI LMPKYAS Ha pacCTosiHME, paBHOe O/IMHE OT-
peska b. YCTaHOBMM WMy UMPKYNAs B TOYKY A U MOCTPOUM OK-
PY>XHOCTb pagunycom b (pucyHok 3).

@ PasgBuHEM KOHLbI LIMPKYAS Ha paccTtosHuWe, paBHOE A/IMHE OT-
peska c. YCTaHOBUM UMy UMPKYNS B TOYKY B 1 npoBegem okpyx-
HOCTb PaaMyCOM C, NepeceKaloLyo OKPY>XXHOCTb, MOCTPOEHHYO
B MyHKTE 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
@ O603Ha4YMM TOUKY NepeceyeHnsa oKpy>XHocTen 6yksown C.

’ CoegunHum otpeskamm Touky C ¢ Toukamm A 1 B. Yoepem
B

NINLIHWE NIMHUN (PUCYHOK 5).

PUCYHOK 6 C MNony4veHHbIn TpeyronbHMK ABC aBnsgeTcs CKOMbIM

/\ (PUCyHOK 6).
B

YNPAXHEHUA

1. 3anuwmTe anropuT™ NOCTPOEHUS MO pUCyHKaM 7a n 7b.

A

o [ocTpoiTe 3T TpeYroNbHUKM NpU a =3 cMm U b = 2 cM.

e Onpegenute BUA 3TUX TPEYrosIbHUKOB.

M B
N N
a a a a
m K . N A, : C
PUCYHOK 7a 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 BUA KaXaoro TpeyronbHUKa.

3. Haueptute Ha nmucte 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 Baln TPEYrosb-
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 YIbl TPEYTO/IbHUKA

Mpn KaXkaon BepLUMHE TPEeyrosibHUKa €CTb OOWH BHYTPEHHUI
yron. Ytobbl NokasaTb BHELUHWUIA Yron TpeyrosibHWKa npu Bep-
LUMHE, HAAo MPOAO/IKUTE CTOPOHY MPU 3TOM BEPLUMHE B MPOTU-
BOTMOJ/IOXHYIO CTOPOHY (PUCYHOK 8).

Yron, CMeXHbIi C BHYyTPEHHUM

PUCYHOK 8 BHELLIHMiA YI7IOM TPeyrosibHMKa, Ha3biBaeTca
BHELUHWUM YITIOM TPEYro/IbHMKA Benommwe:
Npu TOW e BepLUMHE. Hewy pasHa
CYyMMa CMEXHbIX
BHELIHM BHELLHU BHUMAHMNE: yrno?
yron yron [pu KaX 10/ BEPILIMHE TPEYTONbHNKA
- \’ WMEKITCS /1BA KOHIPY3HTHbIX BHEWHUX Yr1a.
NPAMOYIObHbLIA TPEYTONLHUK TYNOYIONbHbIA TPEYTONbHUK GMOX(ETE 7t Bbl CaMOCTOS1-
TeJIbHO M0KA3aTh BHYTPEHHNE U
BHBLLIHME BHELLHE YI/1bl NPAMOYIO/IbHOT0
W TYNOYI0/IbHOTO TPEYTo/bHUKOB
BHYTER® YI/bl 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 BeplunHe A
TpeyronbHmnka ABC. CKkonbKnMmn cnocobamm MOXKHO 3TO
npogenars?
a) Mpogomkute cTopoHy AB OT Toukn A B MpOTUBOMOOX- G
HYIO CTOPOHY MO MNpPsMON. [1OAYYEHHbIN BHELUHWI Yyron
0603HauybTe BAD.
b) NMpogomkute ctopoHy AC oT Touku A B NPOTUBOMOIOX- A
HYIO CTOPOHY MO MpAMON. lNosy4eHHbIn BHELIHWA yroa
o6o3HaubTe CAF. :
c) Bolpasute cBoe MHeHue 06 yrnax BAD n CAF. PUCYHOK 10 B

d) Yto BbI MOXeETe cka3saTb 06 yrnie DAF?

e) TeM e cnoco6oM n3obpasnte BHELLHUE YINbl NpW BEp-
wnHax B n C. CKonbKo BHELIHWX YINOB MOAYyYUI0Ch Npu
Kaxxgow BepLunHe?

f) Kakon yron o6pasytoT BHYTPEHHWI U OAUNH BHELLHWUN
yI7ibl BMECTE B34Tble NPU OAHOWN BEPLUNHE?




2. O603HaubTe yI/ibl, U306paxeHHble Ha pucyHke 11. Kakne 13 yrnoB He
ABAAIOTCA BHELWHMMM YriaMn TpeyrosibHuka? lNovemy?

PMCVHOKH\A Q

3. a) Haueptnte npsMoyrosbHbln paBHOOeApeHHbI TpeyronbHuK MNK

YKaxuTe ero BHyTpeHHMEe 1 BHelHue yribl. OnpegenvTte rpagycHble
Mepbl 3TUX YIOB.

b) Haueptnte paBHOCTOPOHHNUI TpeyronbHMK ABD. YkaxuTe ero

BHYTPEHHME U1 BHeLWHMe yrbl. Onpegenure rpagyCHble Mepbl 3TUX
yrnoB. Kakon pesynbraT Bbl NONYyYnIn?

4. Hangmnte x no pucyHky 12 (a, b, ¢, d, e).

120° oV
98
130°
110°

PUCYHOK 12a

Hax+10°

31‘+34o

PUCYHOK 12b PUCYHOK 12¢

“t 5l'~300

100°

4x+20°
PUCYHOK 12d

PUCYHOK 12e

I. CYMMA BHYTPEHHWUX YI10B TPEYTONbHUKA

G Cnepytoliee CBONCTBO BbIMNOMHACTCH [A/15 BCEX TPEYro/IbHUKOB.
A TEOPEMA: CymMa BHYTpeHHUX yrnoB TpeyronbHMKa
paBHa 180°.
B
PUCYHOK 13

B tpeyronbHunke ABC Ha pucyHke 13 ZA + /B + £C =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 npsmMon yron? MNMouemy? O6ocHymnTE.

2. a) HasoBuTe BMA Yr/10B NPAMOYrofibHOMO TpeyrosibHMKa. YTo MoxeTte ckasaTb O
CyMMe OBYX HEMPSAMbIX YI/IOB MPSAMOYIrO/IbHOro TpeyrosbHuka? Kakoe 13
yTBEpPXAEHUN BepHO: 1) 3Ta cymma 6osnblue 90°; 2) aTa cymma meHbLe 90°%
3) sTa cymma paBHa 90°.

b) YeMy paBHbI yr/ibl PaBHOCTOPOHHENO TPEYro/IbHNKA?

3. HauepTtute B TeTpaaun Npou3BO/bHbIA TPeyrosbHUK. MiamepbTe TpaHCMopTUpPOM
ero BHyTpeHHMe yrbl. Onpegennite CyMMy BHYTPEHHMX YITI0B.

4. Ha KakOM pPUCYHKe yrI/bl yKasaHbl BEPHO 1 Noyemy? (pucyHok 14 a, b, ¢, d).
15°
45°

45°

50° 32.5°

PUCYHOK 14a PUCYHOK 14b PUCYHOK 14¢ PUCYHOK 14d

5. MoryT nu 3agaHHble yr/ibl ObITb BHYTPEHHUMM 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 TpeyronbHuka. Hangurte Tpetnn yron.
a) 65° 1 43°; b) 90° n 29°; c) 5° u 55°%;
d) 145° n 12°; e) 100,4° n 52°; f) 45° 1 67,8°.

7. Onpepgenute rpagyCHy0 Mepy BHYTPEHHUX YIIOB TpeyronbHuka ABD Ha pucyH-
ke 15 a, b, c. 3gecb DK || AB.

A
B
1003
20° 60° 21
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°
DO
xo 1230 xo -
\§55c°
PUCYHOK 16a PUCYHOK 16h PUCYHOK 16¢
457
X
37° 39°
PUCYHOK 164 PUCYHOK 16e PUCYHOK 16f
9. Mo gaHHbIM Tabnuubl Hanaute yrnbl AABC:
ZA 30° 54° x b 5m
/B n a x+72° b+ 15° 2 m
£C n + 20° a—40° 2x 3b 40°
|l. CBOWCTBO 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.
PUCYHOK 17 B tpeyronbHunke ABC £4 = £1 + £2 (pucyHok 17).
O MPUMEP: BHewnuin yron AABC npu BeplunHe B TpeyrosibHUKa paBeH

BHYTPEHHME YIIbl

120°

\ 120°

A

PUCYHOK 18

120° 1 OAWH M3 BHYTPEHHUX YI/I0B, HECMEXHbIX C HMUM, paBeH 35°.
Hangute gpyrue yriabl TpeyrosibHMKa (PUCYHOK 18).

PEWEHNE: Tak kak BHYTPEHHWIA W BHELWHWIA Yribl Npyu BepluvHe B
ABAIOTCA CMEeXHbIMM, TO MX cyMma paBHa 180°. B cuny Ttoro, 4to
BHELLUHWI yron npu BepwunHe B paBeH 120°, To BHYTpPEHHWUI yron 6yaet
paBeH 60°. Kpome Toro, no teopeme cymma yrnos ZA n ZC paBHa
120°, tornpa ZA=120°-2C=120°-35°=85°.

OtBeT: 60°, 85°.



YNPAXHEHUA

1. Haueptute tpeyronbHuk ABC. V3o06pasuTte npu Kaxgom ero
BEPLUNHE BHELWHWIM yron. MNokaxute, CyMMe Kakunx BHYTPEHHUX
YITIOB paBeH KaXXAbl BHELLUHWIA yron.

C
2. Ha pucyHke 19 nsobpaxén AABC. lNpu BepwmnHe B BHeLWHUM : %

yrnom no MHeHuto lonbHap, aBnaetca ZABD, no MHeHuto :/<B/ A
Ann — ZCBE, no MmHeHuto tOcnda — ZDBE. MNMo-Bawwemy, K10 D

N3 HUX BEPHO M300pasn/ BHELLHWI yron npu BeplwmnHe B? Yto
Bbl MOXeTe cka3atb 0 ZABD n ZCBE?

PUCYHOK 19

3. Ecnn B TpeyronbHuke MNK BHyTpeHHWI A yron npu BepLlunHe
M 6ypnet paBeH:

a) 87 b) 52°; c) 164°,
TO yemy OyaeT paBeH COOTBETCTBYIOLLMA BHELLHUIA Yron?

4. Onpegennte oTMeYeHHble 3HaKOM «?» yr/bl Ha pucyHke 20.

PUCYHOK 20

5. BHewHun yron tpeyronbHuka paBeH 60°. OTHoWweHue 3TOoro
BHELLUHEro yrsa K OOHOMY M3 HECMEXHbIX C HUM BHYTPEHHWUX
yrnoB TpeyronbHuka 5:3. Onpegenute yribl TPeyrosibHMUKa.

6. Yron BCD - BHewHuii yron AABC. 3anonHute tabnuuy.

) ) . g
/A 230 78° 12,5°
/B 65° T2°
£C 52° 81,3°
ZBCD 145° MposepsTe ce6s

7. Hanpgute BHyTpEeHHWE yribl paBHOOGEOPEHHOIO TPEYro/bHUKA,

eCnn OAnH N3 BHELWHNX yrioB 6y,u,eT paBeH:

a) 60°;

b) 167°.

4
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8. B tpeyronbHuke ABC ZA = 63°, ZC = 45° (pucyHok 21). N3
BepwuH TpeyronbHnka ABC k ctopoHam npoBefeHbl napan-
nenbHble npsMble. Onpepenvte BHYTPEHHWE U BHELUHWE YIT/ibl
TPEYro/IbHMKOB, 06Pa30BaHHbIX STUMU NPSAMbIMU.

9. CabuHa yTBEPXOAET, UTO CyMMa BHYTPEHHMX YITIOB TPEYrofbHMKa
B 4 pa3a MeHbLLE CyMMbl BCEX BHELLIHNX YITIOB 3TOrO 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, exatwne Hanpotus /B n ZC.

PUCYHOK 22 B
[MPAKTUYECKAA PABOTA: HauepTtute pasHOCTOPOHHUI TPEYrONbHUK

ABC.
@ ViamepbTe TpaHCMOPTUPOM YITibl TPEYrONbHMKA.

@ 3anuwunTe yrbl B NopsagKe Bo3pacTaHus rpadyCHbIX Mep.
@ M3mepbTe nunHeirikoi anuHbl ctopoH AB, AC n BC.
@ Pacnonoxwre CTOpoHbl B NOPSAKe BO3pacTaHUs O/IVH.

@ Kakne COOTHOLLEHMS MeXAay Yr/iaMu U CTOPOHaMM
TPEYro/sibHMKa Bbl YCTAHOBU/IN?

Mexgy CTOpOHaMW M YyrniamMu TpeyrosibHUKa BepHbl Crieayto-
LLMEe OTHOLLEHUS:

TEOPEMA: B tpeyronbHuke:
1) HanpoTtue 6onbLuen CTOPOHbI EXUT GOSbLLWNA YIon;
2) HanpoTtuB 60/bLUEro yrna nexuT 6o/bLlias CTOpPOHa.

B /ZMNK Ha pucyHke 23:
£ZM > ZN > ZK npwn ycnosun NK > MK > MN.

YNPAXHEHUA

1. MNokaxuTe B NpMBEAEHHbBIX Ha PUCYHKe 24 TpeyrosbHUKax yron,
PUCYHOK 23 K nexalimin HaNpPoTUB KaXgoW CTOPOHbI, M CTOPOHY, /1eXallyto Ha-
NPOTUB KaXaoro yrna.

A \
B B M N |

PUCYHOK 24
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2. Pacckaxunte 06 OTHOLIEHUAX MEXY CTOpOHaMu 1 yrinamu, onpegenute
BWA TPEYronibHuKa.

a) ABC, ecnn AB > AC > BC;
b) MNK, ecnu MN = MK < NK;
c) CDE, ecnu CD = DE = CE;

d) NpsAMOYronbHOro paBHOGEAPEHHOIO.

3. a) CpaBHuTe cTopoHbl TpeyronbHmka MNK, ecin ZM < ZK < £N.

b) Pacnonoxute yrnbl ABC B nopagke Bo3pacTtaHuga, ecnu AB = 9 cwm,
AC=14 cm, BC=8 cwm.

4. Kakasi 13 CTOPOH Hambonblias B NPSMOYrO/IbHOM TPeyronbHuKe? Ecnu
OAMH U3 OCTPbIX YroB 34°, onpegenute HaMMeHbLUYO CTOPOHY 3TOro
TpeyrosbHuKa.

5. Anngapa n ®apua HadepTunn paBHOGeapeHHbln TpeyronbHuk ABC ¢
yrnom A, paBHbiM 70°. Junapa yTBEpXOaEeT, UTO B 3TOM TPEYrofibHUKE
ctopoHa BC 6onbwe ctopoH AB n AC, ®apug xe yTBepxaaeT, 4To
ctopoHbl AB 1 BC umetoT paBHble gnHbl U 6onblue ctopoHbl AC. Kto
13 Hux npas? OBOCHyNTE CBOM OTBET.

6. MNMpamasn, napansenbHas OCHOBaHWMIO PaBHOOEAPEHHOrO TPeyronbHUKa
ABC, nepecekaet ctopoHy AB B Touke M, ctopoHy AC — B Touke N. Mposepsre ce6s
Onpepenute Bug TpeyronbHnka MAN. E E

7. TpeyronbHk ABC — paBHOG6egpeHHbI. [JokaxuTe, 4to oTpe3ok BD:
a) 6onblue (pucyHok 25 a) 60koBOWM CTOPOHbI TpeyronbHuka ABC;
b) MeHbLue (pucyHok 25 b) 60koBO CTOPOHbI TpeyronbHuka ABC.

B B
PUCYHOK 25a /\\ PUCYHOK 25b %\\
D A C A D C

V. HEPABEHCTBO TPEYTOJIbHUKA

Mexay ASIMHaMKU CTOPOH TPEeYro/fibHUKa CYLLIECTBYET HmKecneayoliee K
COOTHOLLEHME, KOTOPOE Ha3blBAaETCH <HEPABEHCTBOM TPEYro/ibHUKa»:
TEOPEMA: OnuHa nio60it cTOpOHbI TPEYronibHUKa MeHbLLEe
M N

CYMMBbI ANTVH ABYX APYIUX CTOPOH. %
MN < MK + NK, MK < MN + NK, NK < MK + MN. E S PUCYHOK 26
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BHUMAHWE:

Y106bI MpoBEpUTHL COBM0/E-
HUE HEPABEHCTBA TPEYIO/b-
HYKa, 710GTaTOYHO NPOBEPHTL
70, 4TO CYMMA /1BYX MEHbLLNX
CTOPOH 00/1bLLIE HAMBObLLEN]
TPETLENA CTOPOHDI.

i 3allOMHHUTe:

: JliuHa I060M CTOPOHBDI
i TpeyroJibHUKa GOJIbIIE :
| pa3HOCTH JJIMH JPYTHUX
i ZIBYX CTOPOH. :

A

MPUMEP: MoxHO 11 TOCTPOUTD TPEYTOILHHUK CO CTOPOHAMH:
@ 6 cm, 12 cm, 5 cMm;
@ 3,5 oM, 5,4 mm, 70 cm;
@ 3™, 8mM,5M?

PEWEHHE: Mpoeeprm BO BCex TPEX cCnyyasix BbIMOMHEHWE Hepa-
BEHCTBa TpeyrosnibHuka. M3 3TMX OTpe3KOB TpeyrosfibHUK Mosy-
4YMTCS B TOM C/yyae, ecsiv CyMma ABYX MEHbLUMX OTpe3koB OydeT
6onblue TpeTbero oTpeskKa:

@ 6 + 5 < 12, Tak Kak B MEPBOM C/ly4ae CyMMa ABYX MEHbLLMX OT-
PE3KOB MeHbLLE A/INHbI TPETLEIO OTPE3KA, 3TU OTPE3KMN HE MO-
ryT 6bITb CTOPOHAMW KaKoro-nnmbo TpeyronbHMKa.

@ Tak Kak 3,5+5,4>7, 3T OTpe3kn MoryT ObiTb CTOPOHAMU Tpe-
YroNnbHMKaA.

@ Tak Kak 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 TPEYroNbHUK?

P 0,6 mm

3,5 cMm M
2,1 cm 43 MM
\ I @M 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 MM; 2,1 Mw; o Y
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 ANWNHY TPETbEN CTOPOHDI,
3anuwmnTe Takoe 4mucno, 4tobbl TpeyronbHuk ABC: a) MOXHO
6bI10 NOCTPOUTb; b) HEBO3MOXHO ObIfIO0 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: VIamepbre 4/IMHbI CTOPOH TPEeyrofibHU-
KOB Ha pucyHke 29. CpaBHUTE pa3HOCTb A/IWH ABYX NOObIX CTO-
POH C AO/IMHOW TpeTben CTOopoHbl. Kakon pesynsrat nosyyeH
BaMu? 3anuumte STOT pe3y/bTaT C MOMOLLbIO HEPABEHCTBA.

PUCYHOK 29a PUCYHOK 29b PUCYHOK 29¢

5. MOXHO f1 MOCTPOUTb TPEYro/IbHUK C ASIMHaMU CTOPOH, paB-
HbIMM HUXeyKa3aHHbIM YacTam 180 cwm:

gl 1L L 15,
6°3 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 Mmm 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 im ogHa 3 ero
CTOPOH MMETb AnvHy 2 am 8 cM? NMouemy? O60CcHynTE.

8. a, b n ¢ — CTOpOHbI TpeyronbHuka. a = 3,17 cm, b = 0,75 cm m
¢ — HaTypanbHoe vncno. Onpegennte NnepuMeTp TpeyrosibHuKa.

9. YTPOM y4eHuK nowien U3 goMa B LUKO/Y, MNOCne YPOKOB — U3
LUKO/Ibl B KHUXKHbIN MarasuH, 1 oTTyaa Aomoi (pucyHok 31). Ka- -
KOoe 13 paCCTOFlHVII7I — OOM — LWKO/1la UM wKo/a — Mara3vH — eTcsl HepaBeHCTBO Tpe-
OoM 6onblue? Novemy? Kakoe ycnoBue BbINO/THEHO? yronbHuka?

Kak no-Bawewmy, ¢ Ka-
KOii LLeNIbH NPUMEHS-

Kaxoe paccTostve bonblue?

m KHWXHBIA MATA3HH

PUCYHOK 31
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YKA3AHME:

Paccmotpure cynvmy
4JICeJI C JIEBBIX CTOPOH
¥ C IPaBbIX CTOPOH
JIBOJMHBIX HEPABEHCTB.

A D
PUCYHOK 32

[posepbTe cebs

10. Ha HekoTOpOM y4acTke goporu m3 cena ToroHanbl Ao ropopja
Kanbb6agykap Cn/iaHMpOBaHO MPOBECTM TyHHesb No4 ropon My-
poBgar. C 0gHOro KOHLa TYHHEeNs 40 BePLUMHbI FOpbl MPOTAXEH-
HOCTb cocTaBnsieT 15,2 KM, C Apyroro KoHua — 16,3 kM.

1.

a) Kakon morna 6bl 6bITb HanbobLIaa AnMHA TyHHEeNs (B LenbixX
ymcnax)?

b) Echn gnvHa TyHHens 6yget 11,6 KM, TO Ha CKOMbKO COKpa-
TUTCA A/VHa Tpacchl?

AB=172cm, AC=18,2cm, DB =4,5cmu DC = 6,5 cm. MoxHO
nn yTBEepXkaaTtb, 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 4etblpéxyronbHnk ABCD. [okaxuTe, 4To

onmHa otpeska AC MeHblue MOMOBUHBbI NMepuMeTpa YeTbIpéx-
yronbHnka ABCD.

14. CTOopOHbI a, buc Tpeyro/ibHMKa oTBedatoT yC/10BUIO!:

15.

3,1<a<74; 82<b<13; 11<c<17,5
KakoMy HanbonbLluemy HaTyparbHOMY YUC/Ty MOXET OblTb paBeH

nepuMeTp 3TOro TPeyrosibHMKa?

B kakoM npomexyTke HaxogouTCs 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



YIOJI: TPAZLYC, MUHYTA, CEKYHJA.

Yron namepsetcs B rpagycax (°), MuHytax (') n cekyHgax (”):

_10

_ 110
60’

1° = 60/, _ - .
60 3600

1’ = 60", v

Hanpvmep: 12°39’ (aBeHaguaTb rpagyCcoB TpmauaTb OEBATb MUHYT);
72°15'43" (72 rpanmyca 15 MUHYT 43 CeKyHbI);
45,6° (45 11eJ16IX 6 HECATHIX TPagyca).

MO>HO nepeBoAUTb rPagdycChbl 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
~27° + 0,25° + 0,02° = 27,27°.

YMPAXHEHUA

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 3aloMHUTE:

i Mepbl yIJIOB MOKHO

! CKJaAbIBATh, BbIYU-

i TaTb, yMHOXaTb U Jie-
i JINTB HA YHUCJIO.

OBPA3EL:
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 TPeYrosbHUKa:
buccekTpuca, MeanaHa, BbICOTA

i BcriomuuTe: CTOpPOHBI
| yIia, 0603HaveHHe,
| BH/IBI yIVIOB

KaKiM MHCTPYMEHTOM
N3MEpSIOT yron?

A
PUCYHOK 353/
0

PUCYHOK 35b A

lwoX 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 BEPLUMHbBI YI/1a
M OENAWNIA YrONa Ha ABa KOHIPYSHTHbIX yria (PUCyHOK 34).

130

[Onsa 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 qaBngertcs
ONCCEKTPUCON, MOMYUYEHHbIE KOHIMPYIHTHbIE YI/bl OTMEYEHbI
OAMHaKOBbIMW 0603HAaYEHNAMM B BUAE Ayr.

C noMoLWbio LMPKYNS N AINHENKU MOXHO MOCTPOUTb OuUC-
CeKTpucy yrna. BeinoNHWUM anropuTm 3TOro NOCTPOEHUSA:

Q HauepTtnte nponssonbHbii yron AOB (pucyHok 35a).

@ MNomecTute urny umpkyns B Touky O 1 HauyepTuTe ayry, ne-
peceKalolLlyto CTOPOHbI yrna (pucyHok 35b). O6o3HaubTe
3TM TOoukM nepeceveHns kak C n D.

@ He MeHAa paccTofHme mexay KoHUaMu UMPKYs, npose-
anTe ayry BHyTpu yrna (pucyHok 35c¢) ¢ ueHTpom B Touke C.

@ He meHaa pacctosiHne mexay KOHUaMu UMpKyns, npoBe-
OunTe BTOPYIO Ayry BHYTpU yrna c ueHTpom B Touke D. O603-
HaubTe TOUKy nepeceveHns ayr yepes E (pmucyHok 35d).

@ IIpoBenute my4d OE n3 Bepumusel O. JIya OE aBaserca
6uccekTpucoit yriaa AOB (pucyHOK 35€).



YNPAXHEHUA

1. MocTpownTte 6uccekTpucol yrnos 40°, 70°, 90°, 110°, 150° ¢ noMOLLbIO
UMpKyna n nnHenkn. O6bacHUTe Baln gencteua. Miamepste nony-
YEHHbIe YI/bl TPAHCMOPTUPOM. BbISCHNTE TOYHOCTb MOCTPOEHMUS.

2. MNocTponTte GuccekTpucbl yrnoes 46°, 65°, 98°, 163° ¢ NMomoLLbto
LMpPKYNa n nuHenku. Miccnepynte pesynstat NOCTPOEHMS.

. BUCCEKTPUCA TPEYTOJIbHUKA

BuccekTpucon TpeyronbHMKa Ha3blBAETCA OTPE30K O6MCCEKTPUCHI
Nto60ro yrna TpeyronibH1MKa, COEANHSAIOLNN BEPLUMHY 3TOro yria C
TOYKOM Ha MPOTUBOMO/IOXKHOW CTOPOHE.

AM - buccekTpuca yrna A BN - buccektpuca yrna B CK - buccextpuca yrna G
® C G
A B A B A K B
PUCYHOK 35a PUCYHOK 35b PUCYHOK 35¢

TpeyronbHuk nmeet Tpu 6uccektpucol (AM, BN, CK) n oHu nepe-
cekatoTcs B ogHou Touke O (pucyHok 36).

MPUMEP: AM, BN n CK — 6uccektpucbl TpeyronbHmuka ABC.
/ZBAM=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 Yr/IO0B 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 tpeyronbHmuka 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 aBnaites

: BuccexTpucamy, ocTa-

TOYHO NOKa3aTb, 41O

: /BAM = Z/CAM,
i Z/ABN = ZCBN,
. /BCK = ZACK.
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3. C NOMOLLbBIO UMPKYNS N IMHENKN NOCTPONTE BUCCEKTPUCHI YINIOB OCT-
poyronbHoro ABC, npamoyronbHoro MNK wn TtynoyronbHoro PDE

A C TPEeyrosibHMKOB. BbisicCHUTe, roe HaxoAMTCA TOYKa nepeceveHus buc-
PUCYHOK 37a CEKTpUC (pucyHok 37).
N
4. Mo pucyHkKy 38 onpefenute C NOMOLLbL TpaHcnoptmpa yrbl ABK,
BCM, CAN. YkaxuTe paBHble UM yr/bl. 3anmwimte 6UCCEKTPUCHI.
M K
PUCYHOK 37b
D B N B B
P E M
PUCYHOK 37c
A PUCYHOK 38 A K E

[11. MEAWAHA TPEYTOJIbBHUKA
3 !
. MepaunaHa TpeyronbHuKa — 310 OTPe30K, CoeanHsIoLWuii obyto Bep-
[=]

LUMHY TPEyrojibHMKa C CepeanHON, NMPOTUBOMEXALLEN STON BepLUMHE
CTOPOHbI (pucyHkn 39, 40, 41).

O7pesok, coeauHsIoLwiA (Otpe3ok, coeauHsiolwi BepwnHy — OTpesok, coeauHsAWMIA Bep- C
BEPLIMHY A G CEpeAMHOI B ¢ cepeawHoit cTopoHbl AC - ey C € cepeanHoii cTo-
cTopobl BC - Meavara AT. Meauana BP. poHbl AB - meamana CF. ' T
C ﬁ ﬁ
A B
PUCYHOK 39 PUCYHOK 40 PUCYHOK 41 PUCYHOK 42

Y1oO6bl NOKasaTb, YTO paccMaTpuBaeMbI OTPE30OK ABISETCS MeanaHowm,
KOHIPY3HTHbIE OTPE3KM, Ha KOTOPble pa3brBaeTCAa CTOPOHA TPEYrosibHUKa
MeavaHom, 0603Ha4YaloT OAMHAKOBbBIMU LWTPpUXxamu (pucyHkm 39, 40, 41).

- """""""""""""" TpeyronbHUK UMeeT Tpu MeamaHbl (pucyHok 42) AT, BP, CF, koTtopble
! 3anomuuTe: nepecekaTca B OQHOM TOUKe BHYTPU TpeyrosibHuka (touka O).

Y700bl ybEAUTLCA B :
. Tow, 4T0 AT, BP v GF - MPUMEP: B TpeyronbHuke ABC (pucyHok 42) AT, BP, CF — meauaHbi.

ME/MaHbI, J0CTATOYHO
i nokasatb, BT=CT,
: AP=CP, AF = BF.

AP =43 cm, AF =2,1 cm n CT = 5,6 cm. Hangute nepumetp tpe-
yronbHuka ABC.

e e PEWEHMNE: Tak kak AT, BP, CF — MeauaHbl, 10
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AC=2-AP=2-43=86cm, AB=2-AF=2-2,1=4,2cwm,
BC=2-CT=2-5,6=11,2 cMm.
Torpa P, .. =8,6 +4,2+11,2 =24 cm.
OTBeT: 24 cMm.



1. Haueptnte npamMoyronbHbIA, OCTPOYrOMbHbIA N TYMOYrO/IbHbIA Tpe-
yronbHMKKN. C MOMOLLIbIO IMHENKM MOCTPOMTE MeanaHbl STUX TPEYrosb- -
HWKOB. :

! 3anomHuwuTe: :
: LlgHTp TAKECTV TeNa - 3T0
£ TOYKa, B KOTOPOI CKOHLIEH-
: TPUpOBaHa BeA Macca Tena.
¢ Llentp Taxectu tena s '

3. B tpeyronbHuke ABC AK, CM, BN - meauaHbl. AN =3 cmMm, ;cIJopMeTpeymanVlKa Ha-

" ~ y | XOAATCS B TOUKE Nepeceye- :
BK=2,5cm, BM = 3,2 cm. Haiante nepumetp TpeyronbHmka ABC. W MEMaH TPEYTOTBHIKG.

2. C NoMOLWbIO UMPKYAA HanguTe cepearHbl CTOPOH HEKOTOPOro Tpe-
yronbHVKa 1 NpoBeanTe MegunaHbl. B kKakom ciyyae no cpaBHEHUIO C
1-M 3agaHMem MeguaHbl NOCTPOEHbl 6on1ee TOYHO?

4. MepumeTp paBHobGegpeHHoro TpeyronbHuka MNK paBeH 56 am,

ocHoBaHue MN paBHo 18,4 aM. Haiiante AnnHBI OTPE3KOB GOKOBbIX /\\\71/
CTOPOH, Ha KOTOpble pPa3bMBAETCH Kaxaasi CTOPOHa MeauaHown, ﬁ

- - ]
NPOBEAEHHOW K He. o

5. ®usuka: lNocTtponTte MegmaHbl TPEYroNbHUKOB, M300PaXEHHbIX Ha
pucyHke 43 (a, b, C) 1 onNpegennTe LEHTP TSHKECTU Kaxkaoro Tpey-
ronbHuKa. lNogBeckTe 3TM TPEYroNbHUKK 38 LEHTP TAXECTU Ha HUTK Y

(pncyHoK 44). Yto BblI HabMogaeTe? "N

A K C
PUCYHOK 44

PUCYHOK 43a PUCYHOK 43b PUCYHOK 43¢

[V. BbICOTA TPEYTOJIbHUKA

BbicoTa TpeyrosibHMKa — 370 nepneHauKynspHblii OTPe3oK, NpoBe-
OEHHbIN U3 BEpLUMHbI TPEYro/IbHMKA Ha MPSMYI0, COAEPXKaLLyo NMpoTU-
BOMO/IOXHYIO CTOPOHY (PUCYHKU 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

JTto6on TpeyronibHNUK UMEET TPU BbICOTbI, KOTOPbIE NepecekatTcs B
ogHoNn Touke (pUCyHOK 48). Ytobbl yoeomutbCs 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 nepeceyeHusa BbICOT MOXET
HaXOAUTbCHA BHYTPU, BHE UM XKE Ha CaMOM TPeYro/IbHUKE.
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[TOCTPOUM BbICOTbI 10
C/IEAVIOLLEMY
AJITOPUTMY:

HauepTuTe TpeyrobHuK
ABC.

C nomoLibio yroNibHuKa
NPOBEANTE NEPNEH/M-
KYNAp 13 BEPLNHbI A K
cTopoHe BC.

C nomoLubio yroNibHuKa
NPOBEANTE NEPNEH/M-
KyNAp 13 BEPLNHBI B K
cTopoHe AC.

C nomoLibio yroNibHuka
NPOBEANTE NEPNeH/-
KyNAp 13 BEPLNHbI C K
CTOpoHE AB.

Haiiaute 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 TPEYToNLHUK

= o
C_DI/

=

=
G

Bbicora, npose-
JIEHHAA 13 TOYKM
B nagaers
04Ky A.

=

=
2

Bbicora, npoBeagH-
Hast 13 Toykm C,
M NaAdeT B T04KY A

o

%

b=
[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=

o

Bbicora, npoBeseH-
Has 13 BEPLIMHBI G,
MAZAeT Ha NPOAOST-
XeHue CTopoHbl AB.

/

e

[poao/IXeHms Bbl-
COT nepecexaioTcs
B To4ke 0

o
=
//>

/
=)

BbIBOJ 1: Touka nepecedeHns BbICOT OCTPOYrO/IbHOIO TPEeyro/ibH1Ka
HAXOAMTCHA BHYTPU TPEYrONbHUKA.

BbIBOJ, 2: Touka nepeceyeHWss BbICOT MPSAMOYrONIbHOrO TPEYrosibHUKa
ABNAETCS BEPLUMHON MPAMOro yr/ia 3Toro TpeyrosnbHuka. Ka-
TeTbl MPSIMOYrO/IbHOIO TPEYro/fibHUKa SBASIOTCA TaKXe ero Bbl-

coTamMum.

BbIBOJ, 3: Touka nepeceyeHns BbICOT TYMOYro/fibHOro TPeYyro/ibH1Ka
HaXOAMTCA B TPEYro/ibHUKE.

YNPAXHEHUA

1. OTmMeTbTe OyKBaMu BEPLUMHbBI TPEYro/ibHMKa WU MOCTPONTE WX BbICOTbI
(pucyHOK 49). Ykaxunte BuA yrna, U3 BepLUMHbl KOTOPOro npoBeaéHHas
BbICOTa MPOXOAMUT BHYTPW UMM BHE TPEYrO/IbHUKA.



2. B tpeyronbHuke ABD npoBegeHbl 6uccekTtpuca AT, Boicota BH u
MeamnaHa DM. [lononHute npenioxeHuns:
a) Tak kak AT — 6uccekrtpuca, 1o ZBAT = ...
b) Tak kak DM — meagnaHa, 1o BM ...
c) Tak kak BH BbICOTa, TO ... NepNeHAaNKYNSapHbI.
B kaxgoom npeanoXeHun MNOMEHSANTE YCNOoBUE U YTBEPXKAOEHME.
lNpoBepbTE NCTUHHOCTL NMOYYEHHbIX NPEASTOXEHMUN.

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. [NpoBeamnte U3 Kakou-
HMOYOb BEPLUMHbI:
a) MeguaHy; b) 6uccektpucy; C) BbICOTY.
CpaBHUTE UX O/INHBI.

5. lNocTtponTte MeamaHy, GUCCEKTPUCY U BbICOTY, UCXOAALIME U3 BEp-
LWWMHbI TYMOro yria TynoyrofibHOro TpeyronbHuKa (pucyHok 51). Kak
no-BalLemy, BEpPHO nu yTBepxaeHune, uto AM — megmaHa, AH - Bbl- B TM H D
cota n AT — 6uccekTpuca? Ecnm owunbo4HO, TO ganTe npaBu/bHbIN PUCYHOK 51
OTBET.

: >

6. a) Haueptnte NpaAMOYronbHbIA TPEYroNbHUK U ONyCcTUTEe U3 Bep-
LWKNHbI NPAMOTO Yyr/ia BbICOTY, OUCCEKTPUCY N MeJMaHy.
b) B TpeyronsHuke ABC /B = 90°, BK - Bbicota. Onpegenute Bug
yrnos ABK n CBK.

7. HauepTnte TpeyronbHUK, OOMH W3 YI/IOB KOTOPOro paBeH 120°.
M306pasunte BbICOTY, MPOBEAEHHYIO N3 BEPLUNHBI OCTPOrO Yr/ia. D

8. M3 BepwmHbI npsaMoro yrna a tpeyronbHuka ABC npoBeaeHbl 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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[posepbTe cebs

0bobwarowme 3aaanus

1.

9.

Yron N B tynoyronbHom TpeyronbHuke MNK pasern 130°. O6bsacHUTe, Ka-

KOW N3 HMXKEYKa3aHHbIX YTBEPXOEHUN BEPEH:

a) BbicoTa, onyuweHHasa 13 BepwuHbl N Ha ctopoHy MK, npoxogauT BHyTpU
TpeyronbHuKa.

b) BbicoTa, onyuweHHaa n3 BepwmHbl M Ha ctopoHy NK, npoxoant BHyTpwU
TpeyronbHuKa.

c) BbicoTta, onyweHHaa n3 BepwuHbl K Ha ctopoHy MN, npoxoamt BHe
TPEeyrosbHuKa.

d) Bbicotbl TpeyronbHuka MNK nepecekatoTca BHe Tpeyro/ibHUKaA.

. @) BbicoTa TpeyronbHvKa 4enuT yros, Npyu BepLInHe U3 KOTOPOro OHAa MCXO-

anT, Ha aea yrna 30° v 42°. HanauTe yribl 3TOro TpeyrosibHuKa.
b) Hangnte gpyrmne yrnbl paBHOOEOPEHHOrO TPEeYyrosibHMKa, eCnvm oguH 13
yrnoB 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 tpeyronbHmke ABC ZA =70° n ZC = 60°. Buccektpuca BD TpeyronbHuka

ABC penut ero Ha gBa TpeyronbHuka ABD n BCD. Harigute yrnbl 3Tux Tpe-
YrONbHUKOB.

. B tpeyronbHuke ABC /B =110° ZC=50° AD — BbicoTa. [lokaxuTe, 41O

ZCAD =2 - ZBAD.

. B paBHOGEOpPEHHOM TpeyronbHMKe 60KOBasi CTOpoHa paBHa 20 cm. OdnuvHa

OCHOBaHMS B 5 pa3 MeHblue nepumeTpa. HaliguTte onnHy OCHOBaHUS B MUII-
NMMeTpax.

. BokoBasa cTopoHa paBHOGeApeHHOro TpeyrosibHuKa paBHa 14 am. Cymma

O/IMH GOKOBbIX CTOPOH M yOBOEHHOIO OCHOBaHus paBHa 70 mv. 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 NnepuMeTp TpeyrosbHMKa.



B 310M paszene Bbl U3yunTe TOX/ECTBA, NpH- [D 0 P My'" bl
MEHSEMbIE NP1 NPe0bpasoBaHu 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 MHOT0Y1€EHa, 1 CMOXETE pa3faratb
MHOT04JIEH Ha MHOXWUTENN.

a’ ab

ab b?




No)
=
L
=4
™
<
a

i 3anoMHHTE:

¢ MpuMeHad aTu

¢ opMybl, Npe/cTaBLTe
| KBaApaT ABY4/IEHa B

¢ BI/IE MHOTOY/IEHA.

Tpex4sieHbI
a®+ b? + 2ab
ua’+b*-2ab
Ha3bIBAIOTCA
MOJIHBIMU

KBaJpaTamMu

YNPAXHEHUA

Bo3BeeHue AByyneHa B KBajpar

YTo6bI BO3BECTM YMC/O B KBAAPAT UM B Ky6 HEOGXOAMMO 3TO YMC/IO
YMHOXWTb Ha ce65 ABa WM TpK pa3a. DTO NPaBW/IO BbIMOHAETCS U ANs
GYKBEHHbIX BbIpaXKeHWU.

Nccnepyem kak nepeMHOXNUTb ABa OAMHAKOBbIX ABYY/IEHA.

UCCJIEAOBAHUE 1: 3anuwem B BUAE MHOroYNEHa NPON3BEAEHNE ABYY/IEHA
(a + b) c camum caboir, To eCcTb KBaapaT ABydneHa:

(a+b?=(a@+b)(a+b)=a-a+a-b+b-a+b-b=
=a®>+ab + ab + b% = a? +2ab+ b>.

Takum obpasowm, (a + b)? = a? +2ab+ b2,

UCCNEAOBAHUE 2: 3anuwem B BuAe MHOroudfieHa npousBeaeHue
ABy4neHa (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 WCCnenoBaHWs npueBenu K ¢GopmynaMm KBagpaTta
OBY4/ieHa:

(a + b)’> = a* + b>+ 2ab — kBagpaT CyMMbl ABYX BbIPaXXeHWU paBeH cyMmMe
NX KBaApAaTOB M/IHOC yABOEHHOE NPOU3BEAEHNE STUX BbIPaXKEHUI.

(@ - b)*> = a® + b?- 2ab — kBagpaT pPa3HOCTM OBYX BbIPaXKeHWIN paBeH
CyMMe VX KBaApaToB MUHYC YABOEHHOE NPOU3BEAEHNE STUX BbIPaXXeHW.

MPUMEP: 3anuwnte kBagpat AByY1€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)% e (-1

2. PackporTte kBagpatbl ABYy41E€HOB N0 popmMyam:
a) (5y - 3x)% b) (0,3a — 4x)?% c) (10c + 0,1b)%
d) (7p - ks e) (12 + 8k gz -y
g) (0,6 + 2x)% h) (0,2m +5nb)? k) (12a - 0,3¢c)%



3. BMecTo MHOrOTOUMS BNULINTE MOAXOASALLME BblpaXKeHUS:
a)(a-.)’=..2-2..b+0b% by(m-..)=m?-20m + ...2;
A)Bb+..)l=.+..+0a% d) 712=4900 + ... + 1.

4. a) Annapa npeobpa3oBasa B MHOroY/1eH BbipaxkeHue (a — 3)?, a Mnaxa

- (3 — a)®. O6e Nony4nIM oaMHaKoBbIA pe3ynbtat. Kak no-sallemy, a b
noyemy?
b) ccnepyiite, ABNSIOTCS M paBEHCTBA TOXAECTBAMMU: ¢ ¢ N
1) (2k - 5)2 = (5 — 2k)%; 2) (11+ 32)? = (<11 - 32)%;
3) (y - 22)* = (-2x + Y)*. d L
(a + b)*=a*+ b*+ 2adb
5. Ha ocHoBe Mogesnn Ha pucyHKe 1 3anuiumTe Nowaam Huxecneayto-
LWMX GUryp B BUOE MHOMOY/IEHOB: PUCYHOK T
k 1 a BHUMAHME:
i [ 60METPUYECKMIA CMbICT
a? a’ KBazpaTa BY4/IeHa: 110-
aab NPAMOYTo/IbHMKA
a? 1 b PaABHA CyMME NjoLLaein
q NPAMOYTO/IbHUKOB ¥ KBaj-
PaTOB Ha KOTOPbIE OH Pa3-
PUCYHOK 2, a PUCYHOK 2, b PUCYHOK 2, ¢ busaetes.

6. 3akup 1 Dnbgap o6Cyganu TEKyLLylo TeMy Mo MateMaTuke. 3akup

OBPA3EL:
MOXBACTA/ICH, YTO MOXET YCTHO BbICTPO BbIUYUC/IATL KBAAPaThbl ABY3HAY-
HbIX M TPEX3HAYHbIX YMcen. 3aCOMHEBABLUMCb B €ro CnOCOBGHOCTSX, 49> =(50-1)*=
Snbaap Npeanoxun emy Bbluncntb 492, MoaymMas HECKONTbKO CeKyHA, =502-2-50-1 +12=
3akup gan oteeT: 2401. Kak no-Baluemy, Kaknm Cnoco60oM OH MPOU3BEN =2500-100+ 1 =2401

BbluMcneHns? MNprMeHss 3TOT e cnoco6, noctapanTecb YCTHO BblYMC-
NUTb KBaapaTbl crieaytowm ymucen. 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)9,98%

7. @) NOMEHANTE 3HaKN MEPEeMEHHbIX X U Yy B BblpaXeHun (xr — y)? Tak,
4YTOObI MO/TyYEHHOE BbIpaXXeHME TOXAECTBEHHO PaBHAIOCH (x — y)>.

b) nomMeHsalTe 3HaKN MEPEMEHHbIX X U Y B BbIPAaXEHUU (T + y)* Tak,
4YTO6bI NO/lyYEHHOE BbIpaXkeHne TOXAeCTBEHHO PaBHANOCH (x + y)2.

8. a) MepBblii UneH OBydneHa paBeH x?, BTopoin paBeH 10. MNMpeobpa-
3yMTE B MHOIO4Y/1E€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 npubaBUTb K BblpaxeHuto (a + b)? 4ToObl
OHO NpeobpazoBanochb B (a — b)??
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[lokasatb ToXzeC-
TBO 03HAYAET Mo-

Ka3aTb PaBEHCTBO
APYr Apyry CTOpoH
3T0r0 TOX/16CTBA
npv NtoBbIX 3HaYe-
HUAX NEPEMEHHbIX.

9. 3anuwmnTe BbipaXXeHUs B BUAE MHOIFOY/IEHOB:

2

a) (x? - 3x)%; b) (c* - 0,7¢%)% c) (léa‘r’ +8a2] ;
1, ’ , . 3, 2Y
d) P +6x | ; e) (2y® - 0,5y%)% f) 2" +§ )

10. Npn Kaknx 3HAYEHUAX X:
a) 3HayeHne kBagpaTa (x + 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)eHUs U BbIYUCINTE WX 3HAYEHUS MpU 3adaHHbIX
3HAYEHNAX NepemMeHHON.
a) (xr - 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)? — a? = 3;
c)9x*-1-3x-2)*=0; d) 16y(2 - y) + (4y — 5)* = 0;
e)x + (bx + 2)? = 25(1 + x?); f) (3b—-1)2-9b%="Tb - 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 CMEeQYLLMX PABEHCTB:

a) (@+3)* +(a—3) _

2
a®+9

[poBepbTe cebs

>4+ (m+2)y
by ™ s -
) m2+2m E E

(2b-5)° —(2b+5)*
W —5b)-(B® ) [=]




PA3EJ 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 TOXAECTB MOXHO TpéX‘-U'IeH Pa3noXntb Ha
MHOXUTENN.

[MPUMEP: Paznoxunte Ha MHOXUTENM TpEXYNEH: a’— 20ab? + 100b*.

PEWIEHWUE: MepBoe cnaraemoe ecTb KBagpat a, TpeTbe — KBagpat
10b%. BTopoe craraemMoe paBHO YOBOEHHOMY MPOU3BEAEHUIO «a
n 10b%. Torma no ¢opMyne KBagpata PasHOCTU ABYX 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 TPEXYIEHDbI B BUAE KBaapaTa ABYyY/1eHa U 3anuumTe
B BUAe nNpousBeaeHns AByX OAMHAKOBbIX ABYY/IEHOB:
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 BblIpaXeHNE Ha MHOXUTENN
CNoCco60OM rpynnUPOBKMU:

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

PaznoxxeHne TpEXYNEHa Ha MHOXMTENH C
nomoLubio GopMysibl KBaApaTa ABy4sieHa

—




4. MoxxHO Nn cnepylolme BblpaXeHus NpeacTaBuTb B BUAE KBagpaTta AByd/eHa?
Ecnn HeBO3MOXHO, TO 06bsACHUTE nodeMy. Kakon ogHOYNeH cnegyeT npu-
6aBUTb K TaKOMY TPEXUY/IEHY, YTOObI NO/TlyHYEHHOE BblpaXkeHne obpallanocb
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. MpeacTtaBbTe MHOMOYIEHbI B BUAE KBagpaTa ABYyY/eHa:
a) x* - 8x*y* + 16y*; b) 0,25x* + 2xy* + 4y*;

c) %6a4 +2a’b + 16b%; d) m*n? - 2mn* + nb.

6. BmecTto duryp BnmwmnTe T1akom O4HOYAEH, YTOObI NOAYyYEHHOE PAaBEHCTBO
CTano TOXAECTBOM.
a)(bx+ »)=v + T0xy + m; b) (9a - »)’=wv — e + 100b%
c) (™ +10a)’=v —60an + =, d) (> —m)2=26m?+ 80mn + e.

7. Boluncnute, npumeHas Gopmyrny KBagpaTa AByysieHa:

a)152+2-15-11 +11% b) 712-2-171 - 25 + 625;
c)101%-202 - 81 + 81% d)2-55+25+121;
e)67*+2-67-45+2025; f) -3600 -2 - 720 — 144.

8. UccnepoBaHune: Camen cuumtaeTr 1 HaMMEHbLUMM 3HA4YEeHMEM TPEXY/IEHA
x? + 6x + 10. Kak no-BaLiemy, nodemy? Onpegenunte, BblaesreHnem KBagpa-
Ta ABYY/I€HA, HAMMEHbLIee UM Hanbosnbllee 3HaYEeHNEe OaHHbIX TPExuse-

; \ HoB (HM3 nnu HBE3)?
' “ OBPA3EL,: YTO6b! HANTK HaMMeHbLUee 3HadYeHne TpéxuneHa a® + 14a + 10, 3a-
f s MeTUM, 4YTo 14a = 2-7-a. 7 n a — cnaraemble aBy4neHa. B 3anncmn nmeetca

a®. Yto6bl Mony4ynMTb KBagpaT ABy4Y/eHa co3gaaum cnaraemoe 72 = 49:
a’+14a + 10 =a® +14a + 49 - 39 = (a +7)*> - 39.

HanmMeHbllee 3Ha4yeHue 3TON pasHOCTM [OCTUraeTca MNpu HavMeHbLueM
3HayeHUn ymeHbLuaemMoro (a+7)?%, paBHom O. (Mouvemy?). Toraa HaMMeHbLLEee
3Ha4YeHMe 3a4aHHOoro 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) 9x% + 4 — 122y + 49>

9. O60cHymnTE, Noyemy npu NOObIX 3HAYEHUAX NEPEMEHHON 3HAYEHUE MHO-
royneHa Bcerga nooXnTesibHo.

a) x? + 6x + 10; b) x* + 2x + 3; c) 4y* - 4y + 6;
2 2 . 2 2 . 2 _ 2
MpoBeptre cet d) a®> + b% + 2ab + 1, e)x?+y*-2xy +5,2; f) 9x* + 4 — 6y + a*.
E E 10. Pa3noxnte Ha MHOXUTENN:
rE a) (a + b)? + 2(a + b)(a - b) + (a - b)?;
E ol b) (a + 2b)% — 2(a +2b)(2a — b) + (2a — b)?;

Al+x)?+2(1 +x)(3-x) + (3 -x)%
d) (m-0,1n)*> + (m —n)*> - 2(m - 0,1n)(m — n).
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Pa3HocTb KBapaToB ABYX BbIpa)XXeHMiA

PA3[OEN 6

UCCNEAOBAHME:

+ B npaBom HMXHEM yrny KBagpaTta CO CTOPOHOW a HayepTuTe Manblin KBagpat
CO CTOPOHOW b (pUcyHOK 3). BblpexXbTe HOXHULAMU MEHbLUWA KBagparT (pu-
CYHOK 4).

¢ [NonyyeHHylo duUrypy paspexste HOXHWLAMMKM MonosamM BAOMb AMaroHanu
(PMCYHOK 5) 1 NOAyYEHHbIE KYCKWU COEAMHUTE Mexay COOOoM Tak, Kak noka-
3@HO Ha pPUCYHKe 6.

+ KakvMn gBy4YneHaMm BblpaXatoTCst CTOPOHbI NOYYEHHOro NPAMOYrOfbHUKAE?

* 3anuwmte GopMyny A8 BbIYUCIEHWS MIOLLAAM STOMO NMPSIMOYTO/IbHNUKA.

¢ PacckaxuTe, Kakoe BblpaXkeHne y Bac Nnosyymioch?

S = a2 b? S = (a - b)(a + b) ﬁ
PUCYHOK 3 PUCYHOK 4 PUCYHOK 5 PUCYHOK 6 E
(GOPMY/IA PA3HOCTH KBAJIPATOB 1BYX BbIPAXEHUMN:
a’*-b*=(a +b)(a->) a—_b?=
PasHoCTb KBagpaToB ABYX BbIpaXeHU paBHa NPOU3BEAEHUIO CyMMblI R .
M PasHOCTW 3TUX BbIPAXEHMIA. EC/iM B 5TOM paBEHCTBE MOMEHSATb CTO-  _ g(q — b) + b(a — b) =
POHbI MecTamu, NOYUNUTCS: (a + b)(a - b)

(a + b)(a - b) = a® - b?
MponseBegeHne CymMMbl U PasHOCTM OBYX BblpaXX€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 BUAE Pa3HOCTM KBaapaTos,
PasnoXuM Ha MHOXUTENU: 25 —a%=5%—a’= (5+ a)(b — a).

a) NpeobpazoaTb NpounsBegeHune (2a + 3b)(2a — 3b) B MHOTrou1EeH.

PEWEHUE: Tak kak BbipaxeHue ABNGETCA MpPou3BeAeHNEM CyMMbl U PAa3HOCTU
OOHUX U TEX Xe OAHOYNEHOB, TO No GpOpPMyNe 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 3anumuimnTe B BUOE KBagpaTa ogHouY1eHa:

4a> | 922> | 16Kk* | 49m° | 0,01a2b* | 1,21p" G%Lx%z 1%_%17110

(4k?)?

2. B paHHOM Ha pucyHke 7 ¢urype npomsBegute Takume nepemelle-
HUS, YTOObI MNoy4YeHHaa 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) (92 - b%)(9x + b?);
e) (0,7a® + b)(0,7a®- b); f) (5c® + 3k) (5c® - 3k);

4. BMmecTto duryp sanumte Takme OOHOYUNEHbI, YTOOblI MOSYyYMI0Ch
TOXAECTBO.
a) (Ba + v)(® - 6b) =9a%- »;
b) (B - 3x)(= + 3x) = 25m?- »;
c)(l,la+ m)(» — v) =+ — 1 44n%
d)m*-324n8 = (v — »)(v + V).

5. 3anuwuTte B BUAE MHOrO4YNEHa:
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; )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 BblpaXeHUsa 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)eHnsi 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 ycrnoBun BbipaxeHue a’ — b* 6yget nMeTb HauMEeHb-
lwee 3HavyeHne? KakoMy 4mcny Ao/mKeH ObiTb paBeH AN 3TOro
oOHouneH a®?

b) Mpn kKakoM ycnosun BbipaxeHue a? — b? 6ynet umeTb Hanbosb-
wee 3HadeHne? KakomMy ymcny gomkeH 6biTb paBeH AN 3TOro
ogHouneH b??

10. LLlabHam yTBEpPXOAET, YTO HAaMMEHbLUMM 3HAYEHMEM BbIpaXKeHUs
(18a - 0,3) (0,3 + 13a) aBnsetca umucno “— 0,09”. MNMo-BaweMmy, oHa
npaBa? ObocHyiTe otBeT. OnpegennTte HaMMmeHblLee U Hanbosb-
Lee 3HaYEeHUS AaHHbIX HUXKE BblPaXXeHiA:

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 MHOXUTESN:
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 BbluMUCe-
HUA B YCTHOW dopme. [poBepbTe OTBETDI.

a) 632 - 532 b) 1262 — 1252, c) 0,8992 - 10,1112
2\ (1Y
d) 47% - 67% e) 41,72 - 41,6% f) (5§] —[4§j .
14. Hangute 3HauyeHunsa 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" -1T17

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® + b?);
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. Pewmnte ypaBHEHUS 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 _p.
a —EZO 25
5 5 g) b? + 36 = 0; h) 81a*+1 =0;
(a——](a+—j=0 49
4 k) 4a* -9 = 0; m) ZZm? -1 =0.
a———O;a+E=O 81
5 5 18. YnpocTtute BblpaXeHns:
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. Vicnonb3ysa ¢GopMysly pas3HOCTM KBaApaToB, pPasoxXute
BblpaXXeHMsa Ha MHOXUTENN:

O6PA3ELL:
(a+b)?-22=(a+b-2)a+b+2)
OBPA3EL: a) (x + 3)*— 4% b) (4a — 1)? — 25;

(a—2b)*— (2b + ) = 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)%
(@a-2b+2b+a)=
=—4b - 2a =-8ab. 20. 3anuwmnTe NpounsBefeHme B BMAE MHOMOY/1eHa:

a)@-y-Nx-y+7);
b) (m - 3n - 2)(m + 3n + 2);

YKABAHME: c) (a - 4b + 6)(a + 6 + 4b);

3anminumre 9mncJIo B d) Bx-1+b)(3x+1-0).

BUze pa3sHOCTM KBal-

PaToB IByX TMCEJI: 21. Pa3noxuTte 4mMcna Ha NpocTble MHOXUTENM:
St Sl a) 119; b) 319; c) 817;

d) 851; e) 1431; f) 2419.

[posepbTe cebs

I




Kyb aByunena

PA3OEN 6

UCCNEAOBAHME:

¢ [pencrtaBum cebe Ky6 C pebpom paBHbiM a + b. Kak BblUMCAUTb

Kak naiitn
ob6bem Kyba? 3anuwimTte oTBET.

00LEM Kyba?

* Paso6béM Ky6 Ha YacTu: Kybbl pebpom a 1 b 1 napannenenvnenpbl, Kak
Ha puCyHke 8. YKaxunte, kakasa 4acTb SBISETCS TON UM MHOW GUIYypON.

¢ Hangsa o6beM kaxgon Gurypsbl, 3anuinte Cymmy HalaeHHbIX Benu-

umnH. Kakoe BblpaxeHune nonyunnocs? El-’ﬁEEl
v .. - 2
¢ [pupaBHanTe 06bEM BCEro Kkybak cyMmme oO6bEMOB €ro yacTen. %
¢ 3anuwmnte nonyvyeHHoe anrebpanyeckoe BblipaXkeHue. E
a’b
a3
[
+
© 5]
2
a+b a’b
PUCYHOK 8

MNpupaBHaeM 06bEMBI 3TUX dUryp:

——
i w
(a+b) = @ [ a% + a’h +a%b |+ +- + + 67
PUCYHOK 9
(a +b)’ = (a +b)* - (a +b) = (a® +2ab+b*)(a +b) = Obocmyitre cam:
= a® + a®b + 2a®b + 2ab? + ab® + b® = a® + 3a*b + 3ab? + b® (@a-b)y=?

hOPMY/NA KYBA CYMMbI 1BYX BbIPAXEHHH:
(a + b)’ =a® + 3a’b + 3ab® + b®

Ky6 cyMMbl ABYX BblpaXKeHWI paBeH: KyOy NepBOro BblpaXeHWs, Maoc
YTPOEHHOEe MpousBefAeHne KBagpaTa MNepBOro BblpaXeHus Ha BTOpoe,
NIOC YTPOEHHOEe Npou3BeaeHVe MNepBOro BbIPaXeHUs Ha KsBagpaTt
BTOPOroO, M/OC Ky6 BTOPOro BblpaXeHUs:

—
N
W
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i 3amomMHHuTE:

i C [IOMOLLbIO ITHX
{ dopmys1 Ky6 ABY-
! 4JleHa npe/cTaB-
JIieTcA B BUJZle

! MHOrouJ/IeHa.

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 NMpou3BeAeHNe KBaapaTa NepBoro BbipaXKeHus Ha
BTOPOE, MIOC YTPOEHHOE MNPOU3BEAEHNE MEPBOr0 BbIPaXEHUA Ha
KBagpaT BTOPOro, MMHYC KyO BTOPOro BblpaXeHUS:

MPUMEP: 3anuwwuTe ky6bl ABYY/I€HOB B BUAE MHOIOY/IEHOB:
3
@ @+ 3y (b)) [2a—%bj

PEIUEHUE: @ (x +3y)P=x*+ 3223y + 3-x-(3y)? + (3y)® =
= + 9%y + 272y + 273,

(b)) (2(1—%1))3 - (2a)’ -3-(2a) éb+3-2a-(%bjz _ijg -

=8a’ —6a’b +1,5ab” —%bB.

1. NMpeobpasyiiTe BblpaxxeHne B MHOIOY/IEH, TPMXKAbl YMHOXWB CaMoO
Ha cebs:

a) (a + 1) b) (a - 2)% c) (2x + y)?; d) (2a - 3)%.

2. 3anuwunTe Bblpa>XXeHnd B BnaAe MHoOrou4sieHa, npuMeH4daa (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 CYMMbIl U NMPUMEHUTE ang
BblumceHnsa Gopmyny Kyba CyMMmbl.

a) 35% b) 12,1% c) 52%; d) 437 e) 20,01°.

4.Bmecto X 1 Y 3anuwmte Takme OAHOYNEHbI, YTOObl MOYYNI0Ch
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) (@’ -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* + nd)3,
. 3Y.
g) [ab J ;

6. YNpocTuTe BblpaXeHus:
a) (a + b)® - (a - b)3;
c) (x +y)’ - 3xy(x + y);
e) (a - b)® + 3ab(a - b);

7. YNpOoCTuUTE BbIpaXXeHns:

2 3 (1 3Y
a)|=x—=| +|-x+=
3 4 3 2

)b -2xr+yP-2-CBy-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?)3;

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 YAC/IOM 3HAYEHNE
Bblpa)xeHuns a® — b3?

b) KakvM HaTypanbHbIM 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

JS)




PA3OEN 6

Cymma u pa3HocTh Ky00B JBYX BbIpaXXEHWN

B n3BecTHbIX BaM dopmynax a®+ 2ab + b*=(a + b)> n a*> - 2ab + b*> =
=(a —b)? TpéxuneHbl a*+2ab +b*> 1 a?-2ab + b> ABNAOTCA NOMHbIMU
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

NCC/IEAOBAHME 1: B npaBoi uactu paseHctsa (a + b)® = a® + 3a?b + 3ab? + b®
npopenaem cnegytouime npeobpasoBaHus:
(a + b)? =a® + b + 3a%b + 3ab?,
(a +b)’=a®+ b+ 3ab (a +b).
oTctoga onpegenum 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 nonyunnu, a® + b* = (a + b)(a® — ab + b?).

UCCJIEAOBAHUE 2: B npaBow yactu paBeHcTBa (a — b)® = a® — 3a’b + 3ab* - b®
IpojiesIaeM CIeAYIoIe Ipeobpa3oBaHms:
(a —b)®=a’®-b® - 3a’b + 3ab?,
(a—b)’=a®-b*-3ab (a - D).
Otctoga 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 pe3ynbratoM McCNedoBaHWi 3anuwIeM cneaytolmne Gpopmyrbi:

PA3/I0)XEHUE HA MHOXMTE/IM CYMMbI KYBOB J1BYX BbIPAXEHUM:
a® + b= (a + b)(a®> - ab + b?)

Cymma Ky60B ABYX BblpaXkeHuWii paBHa MPOU3BEAEHNIO CYyMMbl 3TUX Bbl-
paXkeHWii Ha HEMOJTHbIN KBaApaT UX PasHOCTY.




PA3/IOXEHME HA MHOXMTE/IX PASHOCTY KYBOB 1BYX BbIPAXEHMIA: - """""""""""""""""""""""

i 3anoMHUTE: :
a® - b® = (a - b)(a® + ab + b?) i JTo dopMyJIbI pazioxke-
PasHOCTb Ky6OB [ABYX BbIPaXEHWi paBHA MNPOU3BEAEHUIO ; HHA CyMMBI M PasHOCTH

o < KY6OB Ha MHOXXHTeEJIH.
Pa3HOCTN 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 Npon3BeaeHme:
(= by)(x?+ Sxy + 25y3).

PEWEHUE: Kak BMAMM, NnepBblii MHOXWUTENTb — 3TO PasHOCTb (x — 5y),
BTOPOW MHOXWTE/Ib — 3TO HEMO/HbIV KBaapaT CymMmbl (x + 5y). Toraa
no ¢opmyne pasHoCTM Ky6oB

(x - 5y)(x®+ bxy + 25y?) = (x)® — (5y)® = x® — 1257°.

YMPAXHEHUA

1. 3annwnTe NosHble U HEMNO/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? + n?; b) 23 - y3; c) 8 +a’ d) 125 + a?;

f) 27 — % g)cd -1, h) 3 + 1; k) x® - 64.

3. lMpeacrtaBbte B BMAe Kyba OO4HOY/IEHBI M Pa3fiOXNTE BbIPaXKEHUS Ha

MHOXWUTENN:
3_ . 3. 1 3 6. 27 14

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 3Ha4YeHNs BbipaXkxeHni
a)a’-b® ipn a-b=4;ab=-1,75;
b)a®*+ b® ipu a +b=-5;ab=-6.

6. MNpeobpasyriTe NponsBefeHMEe B MHOIMOYIEH 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 GpOopMy/ie CyMMbl KyOOB.
a) (x® + y°)(a® — 23y° + y'%); b) (3d? + 2¢)(9d* — 6¢d? + 4c?);
c) (25 - 5y5 + y12)(5 + y); d) (978 — 127r%s® + 16s')(3r* + 4s°).

8. BMecTo 60onblumx OyKB 3anuumMte Takne OOHOYMIEHbl, 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. Pelwunte ypaBHeHUA.
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) = T5.

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 yTBEpPXAAET, UTO BbipaxeHne 753 + 443 KpaTHO 7. Kak ato
NpoBepuTL? TaknM Xe CMOCOO6OM MOKaXNUTE, UTO

a) 97% + 932 kpaTtHO 19; b) 2153 + 94° kpaTHO 3.

12. Jokaxunte, 4To Npun M0OOOM LeNOM 3HaAYEeHUW q JaHHble Bblpaxe-
HUA KpaTHbI a:
a) (11-q)® + ¢°, a=11; b) (4 -2q9)°+8¢’, a=4,
c)8q¢*+ (17 -2q)®, a=1T, d)3¢®*+3(4-q)?, a=12.

13. lpn geneHnn HEKOTOPOro HaTypanbHOro ymcna Ha 4 B ocrtatke
nony4vaetcsa 1, npu geneHnn BTOPOro HatypasibHOro 4Yncna Ha 4 B
octatke nosy4vaerca 3. YeMmy paBeH OCTaTOK NpW OENEeHUU Ha
4 cymMMbl Ky6OB 3TUX YnCen.
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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 BblpaXXeHuUd:
a) (@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. [okaxuTe, YTO BblpaXeHUS He 3aBUCAT OT 3HAUYEHUN NEPEMEHHbIX:

a) (@ - 10)(a + 10) — (a + 12)(a — 12); b) [y—%](y+%j+(%—y)(y+%j.

5. MNpeo6pasynite B MHOMOY/1EH:
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. Pelwumnte ypaBHeHUS:
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)%-0Bx+2)?% c)8l-(a+4)% d)9Ib+1)*-4.

10. YNpocTnTE BbIpaXeHUa N HangUTe X 3HAYEHUA:
a) (3a —2b)* - (2a-b)*mpu a=1,351nb=-0,65;
b) 2Qy-x)+@y+2x) mpuxr=12ny=-14.

11. MokaXXmTe UCTUHHOCTb C/IeAyoLWNX YTBEPXKAEHUM NPU HaTypaibHbIX
3HaAYEHNAX 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 + 50 f)38x + bb.

14. BbISICHUTE UCTUHHOCTb CNeayrowmx yTBEPXKOEHWN:
a) 413 + 173 kpaTHO 58; b) 532 — 125 kpaTHO 24;
C) 663 + 343 kpaTtHo 400.

15. MNpeobpasyinte npousseaeHune (x> — 10x + 6)(2x + b) B MHOrousieH ctaHgapT-
Horo Buaa. lNpu KakoM 3Ha4YeHun b:
a) B MHOrousieHe He 6yaeT y4acTBOBaTb MHOXUTE b X7
b) koadoduunenTol x% n x 6yayT paBHbI?

16. Pasnoxute Ha MHOXUTENM:
a) (a + 7)° - 64; b) (96 + 5)3 - 27, c) cb(c - 6)® - 125¢%;
d) xby® — 6423, 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 KBagpaTta, A/lMHa Ha
10 cm gnnHHee CTOopoHbl 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 MHorouneHbl Ha MHOXUTENN:
a) 3a® - 3ab? + a*b - b?; b) x* - 24 + 8x — 3x°.

22. Pelunte 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 MHoOXuUtenn. O6bACHUTE, KAKUM CMo-
co60M Bbl 3TO caenanu.

a) 5a®b - 5b?; b) 7Tab? - Tac?; c) 2at*c — 32b'c;
d) 4c*d - 9cd?; e) —64m?n + 25mn; f) 9mn® — 117m;
g) 6x%y? — 24x%2% h) x*y - 16y; k) Tp%q — 7q".

2. Paznoxute MHOrouneH Ha MHOXUTenn. O6bACHUTE, B KAKOM MNpu-
Mepe Bbl NPUMEHNAN CNOCOO BbIHECEHNSA OOLLErO0 MHOXMUTENS 3@
CKOOKY; B KaKoM MpUMeHUNN GopmMynbl COKPALLEHHOIO YMHOXe-
HUA N B KAKOM 06a 3Tmnx crnocoba. NMNouemy?

a) 3x*y + 6xy® + 3y3; b) a®> - 2ab + b? - ¢
c)a’-b?—a+b; d) 5a% - 10ab + Hb?
e)x? + 2xy + y* - a% flc+d+c*-d?

n 6
g) Txy? + 28xy + 28x; h) 9 —m? + 4mn — 4n’. i il

EyE
3. Pelunte ypaBHEHNS C MOMOLLIbIO NPaBuia PaBEHCTBA Hy/O NMPOus- ? r
BedeHns. E:-'E'.

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. MNpeobpa3synte Npon3BeAeEHNE 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 KBagpaTta CO CTOPOHOW X CM OTpEe3ann NPSAMOYrO/bHUK LUN-
puHon 2 cM (pucyHok 10, a). MNowaab OCTaBLIEroCca NpsaAMOy-
rosibHUKa Ha 14 cm? MeHblue naolwaan KeaapaTa. Haante ne-
puMeTp KBagparTa.

X CM

xCcM 2 cM

b) K kBagpaTy CO CTOpPOHOI cTa oyro
) K KBaapaty CO CTOPOHOW X CM MPUCTaBUAM NPAMOYrONbHUK PUCYHOK 10, a

wnpmHoi 3 cm (pucyHok 10, b). MNnowaab nonyunBLIeroca nps-
MoyrosibHMKa Ha 39 cM? 60nblue niowaan keagpata. Hangute
nepuMeTp KBagpara.

X CM

7. a) Jokaxwute paBeHcTBO AnodaHTa:
(ac+bd)?+(ad—-bc)?=(a®+b?)(c*-d?). .
b) NpumeHsaa paBeHCcTBO nodaHTa, pasnoxmTte Ha MHOXUTENN: x cm 3 cM

2 2 :
1) (3¢ + 7d)2 + (3d - Tc)% 2) (3a+§bj +(3b—§a]. ~ PUCYHOK 10, b

—
ul
—
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GYHKLIUA

B aToM pasaene Bbl u3yyuTe

DYHKLWH, IMHEIHYH0
DYHKLMH.

«@YHKUMA» - 0HO U3 OCHOBHBIX MOHATUA B MaTeMaTuke. Ecam
MEX1y IBYMS! NEPEMEHHbIMYU BE/IMYMHAMM CYLLIECTBYET HEKOTOpas
3aBMCMMOCTb, TO OHa 00pa3yeT dyHKuui. B cnyyae, koraa 3Have-
He KaKOiA-HNbYIb 0/HOIA U3 1BYX NEPEMEHHbIX ABNSETCS MPUYK-
HOA MOJYYeHUst MO KakoMy-7nbo NpaBuay COOTBETCTBYIOLIETD
3HaYeHIA ApYroil NePEMEHHON, TOrAa BTOPast NepeMeHHas 0Kasbl-
BAETCA 3aBMCMMOIA 0T nepBoid. [lepBas nepemMeHHas Ha3blBaeTCS
CcB000AHOI (HE3aBMCHMON), BTOPAs — 3aBICIMOIA, B3aMMOCBS3b
MEXZY HUMI — GYHKLLMOHANLHOM 3aBUCUMOCTDIO (DYHKLMEH).

Hanpumep, aBToMobuAb, ABMXYLLIMiACA co ckopocTbio 70 Km/y, 3a
1 yac npoe3xaet 70 kM, 3a 2 yaca - 140 km, 3a 5 yacos - 350 km
M TaK Janee. To ecTb Kax/JoMy NPOMEXYTKY BPEMEHU COOTBET-
CTBYET ONpe/eNeHH0e paccTosiHue. B 3ToM npumepe 3akoHomep-
HOCTb (CBS3b) MEXAY BPEMEHEM W PacCTOHMEM 33JaETcs Mo
npaBuiy s = v - t.

(OyHKuMA - 310 cooTBETCTBME (NPaBWAO0), N0 KOTOPOMY Ka-
XA0MY 3NEMEHTY x M3 MHOXECTBa X COOTBETCTBYET E/MH-
CTBEHHbIil 3IEMEHT 3 U3 MHOXecTBa Y.

BHumanue: Yrobbl 3akoHoMEpHOCTH X

Y Ha3blBaNach GYHKLMEN, He0bX0z1UMO, YTODbI
KaX/10My 3HAYEHMI0 NEPEMEHHOIA X
COOTBETCTBOBA/IO TO/IbKO O/HO 3HAYEHME
nepemMeHHoi y. B npotvBHoM ciyyae ata
3aKOHOMEPHOCTb HE CYUTAETCS hYHKLMEI.

DyHKupa

Moyemy ?

He QYHKLWS
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3asaHne GyHKUUM

CylecTByeT HECKOMbKO CNOCOO0B 3adaHnsa GyHKUMKN: 3agaHne bopmy-
nou, Tabnunuern nan napammn yncen, rpadmkom (gnarpamMmmon) n ap.

- 3anomuuTe: He Bcerga yaaeTcs nepeiTy 0T 04HOrO0 Coco6a 3aaHus
: GYHKIMH K PyTrOMY.

. SAIAHUE @YHKLIUK IDUPMVHOVI:
HPMMEP:@y=2x+3; @y:—Sx; @y:xz; @y:%mnu.

B ob6wem Buae dyHKUMA 3anucbiBaeTcs Kak ¥y = f(x) (wam xe y = g(x),
y=hx))vntp)y = f(:z:) yuTaeTca «<UrPeK PaBeH 3¢ OT UKC». DTO Cro-
co6 3agaHua pyHKUMN dopMyrion.

Ecnn ¢yHkuma 3agaHa Gopmyion, To, NpuaaBasd 3HAYEHUA He3aBUCK-
MOW MEPEMEHHON, BbIYNCAAIOT 3HAYEHUS 3aBUCMMOW MEPEMEHHON. ITn
3HaYeHNA 3anucbiBatoT B Tabavuy nnm B BUAe nap yucen. B coorsetctemmn
C napamu 4Yncen CTpouTca rpadmk GyHKLUK. Ya

II. SAIAHUE DYHKLLAM TABJILLEA WITW TAPAMM YUCE:

He3asucvmas nepemeHHas 4 b) 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

sV

-3-2|-1] 101 2 |3

DYHKUMIO MOXHO 3a4aTb rpaduyeckm C NMOMOLLBbIO HEKOTOPOW Kpu-

Boi. Hanpumep, Ha pucyHke 1 dyHKums y = f (x) 3agaHa rpaduyecku. PUCYHOK T

B paBeHcTBe y=f(x) He3aBMCMMaa NepeMeHHas x HasbiBaeTcs apry-
MEHTOM, 3aB1CMMasA NepeMeHHas y Ha3blBaeTCa 3Ha4YeHUeM GyHKLMN.

YNIPAXHEHUA,

1. BbiacHUTE, 9BAAETCSA /M 3aBUCUMOCTb MeXAy NepeEMEHHbIMMW, 3a4aHHas
B Buae tabnuupbl nav nap ymcen, dGyHkumen? Ecnm sta 3aBUCMMOCTb ABNSA-
eTcs yHKUMen, TO BbIMULLMUTE 3HAYEHUA aprymeHTta u ¢oyHkuuun. B npo-
TUBHOM Cny4Yae 0O6bsCHUTE 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 3Ha4veHna 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, BblUMCse-
mMoe 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 GyHKUMK
1 3anuwmnte popmyny GyHKUMK, 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 GyHKLUNNA.

5. 3popoBbe: OyHKUMA f(x) = 9 onpenensaeT 3aBUCUMOCTb MeXay YMC/I0OM
Kanopum n KOMMYECTBOM >XMpa B KaKoW-nmbo nuwe. 30ecCb x — KO-
4ecTBO Xupa B rpammax. Onpegennte KanopumHOCTb CNeayoLlmnx 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 pacymMTbIBalOTCA C MOMOLLbIO CrieayroLnx
OYHKUMI (x — NnonydeHHas oT NpoAaXk CyMma AeHer B MaHaTax):
flx) =200 + 0,52, ecnnx<2000AZN,

f(x) =1000 + 0,1, ecnma=2000 AZN.

Onpepenute BbiN/1a4eHHYO pabOTHMKaM CyMMYy AEHEr 3a MOC/efHIo
Heaento, eCcnu Bbipyyka OT NpoAaXk CoCTaBaaNa:

a) 2600 AZN; b) 1890 AZN; c) 2000 AZN; d) 3420 AZN.

7. Ecnv 3agaHHble napbl Yyncen obpasytot GyHKLUMIO, TO BbIMULLMTE 3HAYEHUS
aprymeHTta n gyHkumn. 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 NokasblBaeT 3aBUCMMOCTb p aTMOC-
depHOro gaBneHns oT BbICOTbl Hag, YPOBHEM Mops h.

h, km 0 0,5 1 2 3 4 5 10 20

D, MM PTYTHOTO cTonba | 760,0 [716,0 | 674,0 | 596,1 | 525,7 | 462,2 | 404,8 | 198,1| 40,9
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a) Onpepennte atMochepHOe OaB/ieHMe 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 Mmm prT. CT., 40,9 MM pT. CT.?

10. Ha pucyHke 2 paH rpaduk M3MEHEHUS MPOAOTIHKUTENb-
HOCTWM OHA B 3aBMCUMOCTM OT BPeEMEHM roga. Ha ocu opaum-
HaT OTMEeYeHa NPOJO/IHKUTENBHOCTb OHS Ha MepPBOE YUCO
KaXxgoro mecsua, a Ha ocu abcumcc — NOPsAKOBbIA HOMEP
KaXgoro mMecsaua.

a) 1-ro yncna Kakoro Mecsia NPoOAo/IKNTENBHOCTb AHA Obina
10 wacos, 700 MuH., 850 mMuH.?

b) B kakoe BpeMsa roga npoao/HKMUTENbHOCTb AHA Oblna
6onbie 700 MuUH., MeHbLwe 10 yacos?

c) CkonbKo 4acoB CcoCTaBnsna MNpOOO/MHKUTENNBbHOCTb AHS
1 aHBapsA, MapTa, Mas, oIS, oKTAOPS?

11. daH rpaduk dyHkumn y(x) (puc. 3). Onpegennte no rpa-
Puky:
a) 3Hauenna y(0), y(2), y(4), y(-1).
b) Mpn kakom 3Ha4YeHUN 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 Y UMENN OTpULLaTENbHbIN 3HAK.

e) Ha3oBuTe HECKONBbKO 3HAYeHU X, NpU KOTOPbIX 3Ha4e-
HUS Yy Oblnn 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)? Kakne 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. ®yHkumnsa 3agaHa ¢opmynon p(x) = 2 — 5x2. Cpegn npuse-
OEHHbIX HMXXE 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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JInneHas GyHKUUSA

JNuHeitHaa ¢yHKUUA — 3TO QYHKUNA, 3aaHHass popMynion y=ax+b
(@ n b — HekoTopble Yncna). a yrnoBoin kosabduUMeHT, b cBO60AHbIN KO-

addmumneHT.
[Padumk 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 TabanLy 3HAYEHNI:
/ ’ i 0 1 2 3 Mapbl uncen:
21l y -1 2 5 8 {(0,-1), (1, 2), (2, 5), (3, 8)}
? / WER =x OTMeTUM B NPAMOYTO/IbHOW CUCTEME KOOPAMHAT TOUYKM, COOTBETCT-
- BylOLLME 3TUM MapaM 4Yucesn, U CoeamHUM WX NIMHWEN. [onydeHHbIi
rpaduk ABNAeTCs NPAMOA IMHUEN.
PUCYHOK 4
: 3AMEYAHUE: CornacHo akcrMoMe NpaAMOoii, Yepes ABe pasHble TOYKK
- """""""""""""""""" npoxoauT eauHCTBEHHaa npamasa. [NosToMy Ans nocTpoeHus rpaduka
Akcuoma: Yepes gpe NIMHEHOM GYHKUMM [OCTAaTOYHO OnpeaensTb 3HayeHus yHKUUM
| TOYKM IPOXOAHT i TOMbKO ANsi IBYX 3HaYEHUII aprymeHTa.

O/lHa U TOJIbKO OJiHa
H MpamMasa nuHug, asnsaowancs rpadmnkoM dyHKuMK y = ax + b B rps-

npsMas. _ -
: MOYro/IbHOM CUCTEME KOOPAMHAT, 00SI3ATE/IbHO Mepeceqyér ofHy U3
ocevi KOOPAUHAT.
Yto6bl onpenenvTb TOUYKW nepecevyeHns NPSMOn JIMHUKU C OCAMU
OX n OY, HeobxoaMMmo:
Q,qnﬂ ornpegesieHnss TOYKM repecedyeHnss rpaguka ¢ ocoro OX
noacrasutb B popmyny y = 0 u Beiuncinte x: (x, 0);
@,qnﬂ onpeaesieHns TO4YKU rnepecevyeHnsi rpapuka c ocoto 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 +bnonyuntca 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) (pucyHok 5).



[TPUMEP: Onpenenute Toukn nepeceyeHus rpadpurka 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 obBpasom,
rpaduk GyHKUMM y = 2x — 3 NepecekaeT ocb abcumcc B Touke (1,5; 0).
Abcumncca 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 opauHaT 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, rpadurk KOTOPOI eCcTb NpsiMasi, NPOXOAsLLan Yepes
Touky (0; b) napannenbHo ocn OX (PUCYHOK 6).

OYHKMA y=b (b>0) OYHKMA y=b (b<0) dYHKUMA y =0 (b=0)

OBPASELL: y=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
dyHKUMKN y = ax + b obpasyeT Tynow yros € NoAoXUTENbHbIM HanpaBs-
nexmem ocu OX (pncyHok 8).
Mo puUCyHKy 9 BbisiCHUTE 3HaK KO3QdUUNEHTa a U BUL Yriia Mexay
rpadunkom n ocbto OX.
OcTpbiii yro: a > 0 Tynoi yron: @ < 0 OBPA3ELI: Y,
ysr yA /4 =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 u b.

a)y=x-3; b)y=-Tx; c¢)y=x*+6; d)y=10; e)y:%—l.

2. a) Kakasa purypa nony4mtcst B NpAMOYrO/IbHOWM CUCTEME KOOpAWHAaT, eCciim noc-
nefoBaTeibHO COeAMHUTL OTpe3KamMm Touku ¢ abcumccamm 57 Kakon dpopmy-
710/ MOXHO OMmMcaThb MOTYHYEHHYIO IMHUIO?

b) Kakyto ¢purypy o6pasytoT TOUKK, COOTBETCTBYIOLLME 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 noctpoeHns rpadumnka?

4. TeomeTtpus: Gopmysnbl NepuMeTpa 1 NaoWaan KBagparta aBnsoTcsa GyHKLNSMMU,
3aBUCALLMMKM OT ANMHbI CTOPOHbI KBagpaTa. o nHpopmaumm, npeactaBneHHoOM
B Tabnunuax, BbIACHUTE, Kakas 13 GyHKLUNIA SBAAETCA IMHENHON, U 3anumnTe eé

dopmyny:

[nuka 112345 IV 12345
a) | CTOpOHbI, @ b) ' CTOPOHbI, @

Mepuverp,p 4 8 12 16 20 Mnowagp,s 1 4 9 16 25

5. CocTtaBbre TabMLy 3HaYEHUN N9 3a4aHHbIX IMHENHbIX QYyHKUMA. BoiacHuTe, B
KaKMX YeTBepTsxX pacnoioxXeHbl 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 3HayYeHWn x 1 y no pucyHky 10 u 3anuwute dopmyny

dyHKumn. Kakonm yron obpasyet rpadunk GpyHKLUN C NOMOXUTEIbHbIM Hanpas-
nenvem ocu OX B KaXxgoM cny4vae?

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 npamyto o6pasytoT Toukn ¢ abcumccon, pasHor 07 Kakyto npsamyto
06pasytoT TOUKM C opanHaTton, paBHor 0? 3agarite aTm npsMble GopmMynamu.

8. OyHKUNA Yy = kx ABISETCHA YacTHbIM criydaeM GyHKumm y = kx + L:
a) Kakas Touka Bcerga npuvHagnexut rpaduky ¢yHkumm y = kax BHe 3aBu-
CMMOCTM OT 3HAYEHUN K?
b) KoopanHatbl CKOMbKMX TOYEK AOCTATOYHO 3HaTb, YTOObI MOCTPOUTL rpa-
dUK PyHKUMM NPAMON NPOMNOPUNOHaNbHOCTM? Kak no-BalleMy, Kakyto
TOUKY XefaTeNbHO paccMaTpuBaTh?

9. Viccnepysa rpadukn nMHEnHbIX GyHKUMK, Ixkaman npuwén K cneayowmm
BblBOAaM. Bbipa3sunTe Balle OTHOLLUEHWE K €ro yTBEPXAEHMAM, 0O0CHYNTE,
KakoM 13 3TMX BbIBOLOB BEPEH, @ KAKOW HET:

a) rpaduk GyHKUMM y = b + 2 NepecekaeT 0Cb opanHaT B Touke (0; 2);
b) rpaduk dyHKUMKM y = —3x — 1, o6pa3yeT TyNon yros ¢ noIoXnTeIbHbIM
HanpaBsneHneM ocu abCUMNCC N HE NepeceKaeT OCb OPAMHaAT,

-4

C) rpaduKkn QyHKUNI y = 3z ny=1,5x -2 cosnagator,

6x—-10 —6+7x
. ny= 3 nepecekatot ocb OY B of-

d) rpadukm eyHKUNA y =

HOW 1 TOMN Xe ToYKe.

10. nqa dyHkumn y = — 0,5 + 3 onpegenuTe:
a) 3HaveHne 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 cBob60aHOro KosdduumeHta b pyHkumm y = -3 + b
€C/IM U3BECTHO, YTO rpadmnk GyHKLMM NPOXOANT YEPES TOUKY
a) A(-7;-12); b) B(3; -7)

13. Onpegenute 3Hakn KoabduumeHToB k u [ mHeHON PyHKIMM Yy = kX + |
no pucyHky 11.

YA YA YA
0 > e IEEe 0 -
PUCYHOK 11a PUCYHOK 11b PUCYHOK 11c

-5

[poBepbTe cebs
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BsauMHoe pacnonoxenne
rpapuUKOB NUHEHHBIX PYHKLUN

PA3OEN 7

B0O3MOXHbI TpU c/yyasi B3aMMHOIO PacrofioXeHUsa OBYX MPSMbIX
ANHWN (PUCYHOK 12 a, b, ¢).

. [epecekaroTcs [apannenbHbl Cosnagatot
; BcriomuuTe: § m m m
KakoBo B3auMHoOe n
| pacnonoxenne 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 B3aUMHbIX NOMOXEHNAX NPAMbIX, 3aAaHHbBIX
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 Mpsmble 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 = 6,
y=a,x+ b2 nepecekatTca B OQHOWN 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 QYHKLMWIA:

QTaK Kak yrnoBon koapoduumeHt dyHkuMm y=2x n y =2x - 5,2 pa-
: BEH 2, TO rpadmkm aTnx GyHKUMN napanienbHbl
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@ Mpadukn QyHKUMN y =2 +x, y=x + 2 N x + 2 —y = 0 coBnagatoT, TaK
Kak Y HUX 1 yrrioBble KOadduUneHTbl, U CBOOOAHbIE KOIDDULMEHTbI
OAMHaKOBbl. 34eCb BblpaxeHne x+2 -y =0 MOXHO 3anucatb Kak
y=x+2.

@ Mpadunkn dyHkuMn y = -2x n y =3x + 1 nepecekatoTcs ¢ rpadunkamm
apyrmux GyHKUUA 1 opyr ¢ ApYrom.

YNPAXHEHUA

1. Onpepenute B3aMHOE pacnonioxeHne rpadunkoB QyHKLMNR:

Ay =3z v y=3T+5 b)y=x+5 n y=-3x+1;
C)y:7.’l’,‘+1l/]y:—7x_1; d)y=x—1ll/1 yzoylaofll,l

2. MoXHO nun yTBEepXAaTb, YTO rpadukm HUXKeyKasaHHbIX QYHKUMI na-
pannenbHbl? MNouemy?

a)y:%x+2 ny=>5x-2; b)y:%x—lmy:%x—ﬁi;
YA
y=x+4 n y-x=4; d)y:%x+7wy=%x+7. il \@
\ \

3. OyHKUMA NPSMO MPOMOPLMOHANbHON 3aBUCUMOCTU Yy OT X UMeeT \ti\ 2
BUA y=xx. [ANa HUXKeyKasaHHbIX ClydaeB Hangmute KosdbULUMEHT x 1 PN \t' >
3annwmnte dopmyny GyHKUMN. BbIACHUTE B3aMMHOE pacrnonoxeHue \
NOSTyYEHHbIX MPAMbIX:
a)x=8,y=14; b)xr=-3,y=9; c)x=5,y=12; PUCYHOK 18, a
d)x=-8,y=-6; e)x=1,5,y=6; fle=25,y=T,;
g)x=9,y=-1,8; h)x=-0,5,y = 3; m)x=4,y=-3. YA y

A‘X

4. Hanpgute owmnbKy B NOCTpOEeHUN rpaduka (pmcyHok 16, a, b, c¢). Kak R %4
OO/MKHbI pacnonaratbcs rpadukm dyHkunn? OTBET 0O60CHYMNTE Mnpa- V4
BW/IbHbIM NOCTPOEHNEM rPadUKOB. <\ [0 z

)

5. MNocTponTe rpaduku 3agaHHbIX GYHKUUIA B OAHOM U TOW Xe cuctemMe T
KOOPAMHAT U BbISCHUTE B3aMMHOE pacrnosioxeHue rpadukos. OAna PUCYHOK 16, b
KaXxgoro rpaduka onpegenute yrnoBomn KoadbuuneHrt.

a) flx) =-3x + Tng(x) = 0,52 - 2,5; b)y=x+9ny=x-T7, YA
c)h(x)=1-xnglx) =x-4; dy=-x+5ny=0,2-=x. =8

Kak pacnonoxeHbl npsiMble C pa3HbIMU YI/TI0BbIMU N
KoapPpurumeHTammn? Yto Bbl MOXETE CKa3aTb O B3aMMHOM - >
pPacnooXeHUN NPAMbIX C OANHAKOBbIMWU KOG dDULMEHTaMN Npu x7? 0, x

6. BMecTo 3B€3004KM B paBEHCTBAX BMNULUUTE Takne 4umcnia, 4tobbl rpa- y=x=2,5
KM 6bInn: PUCYHOK 16, ¢
1) napannenbcHbl; 2) nepecekanuce;

3) coBnagann, ecnm BO3MOXHO.

a)y=*x n y==*x+?5; b)y=*r+19n y=-*xr+9;
Ay=*x+0,4 n y=—*xr+0,4; dy=*r-15n y=x-1,5;
e)y:%x+5my=*x—*; fly=*x-Tn y:%x+g.
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BHUMAHMUE:

CTeneHb MHEAHoro
YDaBHEHMA C JBYMA
NEpeMeHHbIMY paBHa 1.

3anoOMHMUTE:

B /IMHeiiHOM YpaBHeHuH
C [1BYMS 1IEDEMEHHbIMI

i MOXHO OAHY Me-
© DeMEHHY10 BbIPA3UTh

4epes Apyryio.

JlnHeiiHoe ypaBHEHME C ABYMS
nepeMeHHbIMU U ero rpaduk

|. IMHEVHOE YPABHEHWE C 1BYMS MEPEMEHHBIMU

YpaBHeHVe B1Aa ax + by = ¢ Ha3biBaeTCH IMHEHbIM YPaBHEHUEM
C OBYMSA NepemMeHHbIMU.

3p0ecb a U b KOIOPUUMEHTLI NMPU MEPEMEHHbIX, ¢ — CBOOOAHbIN
KO3POULNEHT, x U y — NnepemMeHHble. Hanpumep, 2x — 3y = 5— NuHenHoe
ypaBHeHue ¢ koapoduumeHtamm: a=2, b=-3, c=5.

[Napa 3HauyeHn NepeMEHHbIX, MPKU KOTOPbIX YpaBHEHWE obpallaeTcs
B BEPHOE PaBEHCTBO, HA3bIBAETCA KOPHEM (PeLLUEHEM) YPaBHEHUS.

KopeHb ypaBHeHUs ax + by = ¢ 3anncbiBaeTca B BUAE Napbl (x, y) .
YpaBHeHue ax + by = ¢ UMeeT 6€CKOHEYHOE YMC/I0 KOPHE.

Hanpumep, ogmH 13 kopHel ypasHeHns 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 Yyepes y;

@ UYTO MOXHO CKa3aTb O KOpHe ypaBHeHus bx — 2y = 87

PEWEHWNE:

Q Sx -2y =38,

Sx — 2y - dx = 8 - 5,

U3 KaX [0/ CTOPOHbI PABEHCTBA BbIYTEM Do,
C/€/1a8M NPUBE/IEHNE N0J0OHBIX ClaragMblX,

—y = 8 — B, 06 CTOpOHbI PaBeHCTBA PA3AeUM Ha -2,
-2y : (-2) = (8 - 5x) : (-2),
y=25x-4 3T0 6CTb BbIPAXEHVE 3 YEPE3 .

@ Sx -2y =38,

S5x -2y + 2y = 8 +2y,

K KX(10/4 CTOPOHE PaBEHCTBA NpUOABUM 2.
C/18/1a6M NPUBE/IEHNE NOI0BHDIX ClIAraeMbiX.

bx = 8 + 2y, 006 CTOpOHbI PaBEHCTBA PA3AEMM Ha 5.
5x:5=(8+2y):5,
x=16+04y 370 CTh BbIPAXEHIE 2 YEPE3 y.



@ 5x — 2y = 8. JTiobaa napa 4ncen, obpallatoLlas ypaBHEHME B BEPHOE

1

paBeHCTBO, MOXET CUNTATbCH KOPHEM ypaBHeHUS. [TogcTaBne BMECTO &
HEKOTOPOE YUMC/I0, BbIYNCNAETCA 3HadYeHne y. NonydyeHHas napa vmcen
3anucbiBaeTcs B BUAE (x; y). DTO U €CTb KOPEHb YPABHEHUS.

Hanpumep, Ecnv npuHatb £ =1, 170 5-1 — 2y = 8 nToraa, y = —1,5. 3HauunT,
; —1,5) ecTb KOpeHb ypaBHeHUs bx — 2y = 8.

YMPAXHEHUA

1.

ABNAOTCA NM AaHHble YPaBHEHUA 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 koadpdPuumMeHTbl 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 ypaBHeHMEe C ABYyMA nepemMeHHbIMN, KOPHEM KOTO-

poro aBnseTcs napa uncen: a)x = 3; y = 1,5; b)x=0,7;y =-5.
3anuunTe el HeCKONbKO KOPHEN NOTYyYEHHOro ypaBHEHUS.

. B ypaBHEHNAX Bblpasnte NEepeMEHHY0 Yy Yepe3 x M 3anulinTe Kakon-

HNMOYOb 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 M 3anvuunte Kakom-

HNUOYOb KOPEHb YPaBHEHUS.
a)dx +2y="T; b)-5x+y=-12; c)x + 15y = - 30;
d) 3y - 14x = 21; e) 4x - 5y = 20; f)—x-y=0.

. Harignte kopeHb ypaBHeHus x + 2y = 11, COCTOALLMI U3 OAMHAKOBbIX YMCEN.

. Hangute koadpodunumeHT a, ecnun napa (2; 1) aBNAETCS KOPHEM ypaBHEHUS

ax + 2y = 8. Hangute 13 ypaBHeHUsa y npu x = 5.

MaoxHo 6b1n0 BMECTO
Y N0ACTaBUTb HEKo-
T0POE YNCO0 U Bbl-
YUCAUTD 2.
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9. 250 naccaxupoB Kopabns pasMecTuan B ABYX- M TPEXMECTHbIX KatoTax
TaK, YTo CBOBOAHbIX MECT He OCTanoChb. CKOMbKO ABYXMECTHbIX Y CKOMbKO
TPEXMECTHbIX KaloT Ha Kopabne?

10. Ckonbko MoHeT no 20 ranmk n ckonbko no 10 ranuk noTtpebyetcs,
4yTOObI pasMeHaTb 1 MaHaT? Miccneayiite BO3MOXHbIE BapuaHTbI.

11. Kakne 13 NMHENHbIX YpaBHEHWUI C ABYMS MEPEMEHHbBIMUN PABHOCUbHbI?
a) 2x + by = 12; b) 2y + bx = 12;
c)y=-0,4x + 2,4; d)x=6-2,5y.

12. PaBeHCTBa 3anuwmnTe B BUAE IMHENHOro 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 IBYMS MEPEMEHHbIMU

MHOXeCTBO TOUYEK Ha KOOPAMHATHOW MIOCKOCTWU, KOOPAMHATbI KOTOPbIX
ABMAIOTCA KOPHEM YpaBHEHUS ax + by = ¢, 06pa3yloT NPSAMYIO MHUIO. ITY
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 NPUBOAUTCSA K BUAY axr =C U

T = %. B 3tom cnyyae rpadvkom ypaBHeHus OygeT 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. Ecnn Bbipasutb y yepes x, NoyyYuMm y:—ngrE. 3pech

npu b = 0, 0603Ha4MB k:—% n l:%, ypaBHeHWe npuBeaeM K Buay

y = kx + I — dopmyna nnMHenHom GyHKLMK,

Taknm 06pa3oM, rpadmKoM NMHENHOTO YpaBHEHUS ax + by = ¢ SBNsieTcs
rpadukK NMMHENHOM GyHKUMK y = kx + L.

B wactHOM cniydae npu ¢ = 0 13 ypaBHeHuUs ax + by = ¢ nonyuntcs 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/sioXeHbl B 3TOM C/ly4ae SIMHUW, 3afaHHble 3TUMU
ypaBHeHUAMU?

a) MpoxogsaT Nu IMHUK, 3a4aHHble YPaBHEHUSMMU
3x -y =-5; —x+ 10y = 21; 11xr + 21y =31
yepes Touky A(-1; 2)? MNMouemy?

b) CywecTtByeT in ToUka, NpMHagnexaliasa Bcem TpEM INHUAM, 3aJaBae-
MbIM YpaBHEHNSMU

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, ecnn n3BecTHo, 4To rpaduk, 3a4aHHbI ypaBHEHUEM

24x — 15y = 42, npoxoauT Yepes Touky A(3; 2a).
b) HanTtun a, ecnv nsasectHo, 4to rpaduk, 3a4aHHbIN ypaBHEHNEM
6x + 9y = — 21, npoxoauT Yepes Touky B(a; - b).

. Ckonbko B caay KPO/TMKOB U CKOJTbKO KyponaTok, eC/in n3BeCTHO, 4YTO

obLee YNC10 UX NanoK paBHO 24.

a) lna pelueHns NocTaB/IEHHOM 3a4ayun COCTaBbTe /IMHENHOE ypaBHeHMe
C OBYMS MEPEMEHHbBIMMU.
b) NocTtponte rpadmk NOAYyHEHHOW ANHENHON PYHKLMN.
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0bobuiaroume 3aganus

1. Hangunte To4kn nepecedeHmns rpadurka dyHkumm 2x + 3y = 7 ¢ ocamm OX un
QY (pucyHok 17).

rl—*or—twéu;m
;;\::
ol Sed il en

PUCYHOK 17 PUCYHOK 18

2. YCcTaHOBMUTb Ha PUCyHke 18 cooTBeTCTBME Mexnay npamMmbiMn IMHUAMU U OaH-
HbIMW YpaBHEHNAMN!

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 - T.

4. lllkonbHWK 3a 5 TeTpagen n 6 pydvek 3annatmn 2 maHata 10 ranvkos. OgHa
TeTpagb ctout 30 ranmkoB. CKOMbKO rAMMKOB CTOUT OAHa py4yka?

5. lNocTpoiite NMHUK, 3a4aHHble ypaBHEHUAMU X = 4 n x = —2. Bbipasute MHe-
HMe 00 3TUX TNHUAX.

6. [TocTponTte B NPAMOYrofibHOWM CUCTEME KOOpAMHAT rpadukm ypaBHEHWUN
r+y=l,x-y=1,y—-xr=1n —x -y =1470 Bbl MOXETE CKA3aTb O duUrype,
OrPaHUYEHHOM STUMMW INHUSAMWN?

7. MocTponte B MNPSAMOYrO/bHOM CUCTEME KOOpAMHAT rpadukn ypaBHEHUN
: x+y=3nx -2y =-3. 3anUunTe KOopanHaTbl TOYKN NepeceyeHnsa 3Tnux
[poBepbTe cebs NpPsMbIX.

E "E 8. Mactep pab6otan 3 gH4A, ydeHuk 2 gHa. Bmecte oHun nsrotosmnm 400 peta-
nen. CKONbKO getanen n3rotoBua KaXabln? 3anuumnTte Kakon-Hubyab BO3-
[m] =g MO>HbIVi OTBET.
a) Ana pelweHMa NOCTaB/IEHHOM 3agaudun 3anuwimte ypaBHEHWEe C OByMS
nepeMeHHbIMN.

: b) Viccnegynte n Hangute, Kakas mnapa 4YUcen SABNSETCS KOPHEM 3TOro
YKASAHME: ypaBHEHUS:
[1pMHSTH 1) (100; 50); 2) (30; 155); 3) (270; 130); 4) (90; 65).
y=4n. :

9*. Pewwute ypaBHeHne 8x + 14y = 32, 3Has, YTO KOPEHb COCTOUT M3 LIEMbIX YUCEN.

o
o



J1Ba W11 HECKO/bKO YPABHEHMA, B3STbIX BMECTE,
00pasyIoT TaK Ha3blBABMYID CUCTEMY YPABHEHMUIA.
B 3T0M pasiene Mbl NPe/CTaBUM BaM HECKO/IbKO
CnocoB0B 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 OJHON NEPEMEHHON Yepes
PYTYI0 WK CNOXEHME COOTBETCTBYHOLMX CTOPOH
ypaBHeHwiA. Bbl HayunTeCh pelatb CUTyaLMOHHbIE
3a/1a4 COCTAB/IEHWEM CUCTEM YPABHEHMWH.

CUCTEMA IMHEUHbIX
YPABHEHUM
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CucteMa nuHeHHbIX ypaBHEHUN C
ABYMS nepeMeHHbIMU

oo
=
L
(= |
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<
o

CucremMor NUHeNHbIX ypaBHeHVIVI C OByMA nepeMeHHbIMMN Ha3bl-

BHUMAHMUE: B
BaeTCs COBMECTHas 3anncb ABYX UIN HECKONbKNX YPaBHEHWUN.
Kopotko byaem Hasbl-
BaTb CUCTEMOI JINHEH-
HbIX YPABHEHWI. Hanpumep: x + 3y = -4 v x + y = 0 coBMecTHas 3anuncb ABYX ypaBHEHW

- {x +3y=-4
BLIFAAUT 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), oOpaLLaloLLmMX KaXKA0E YPaBHEHNE CUCTEMBI B BEP-

HO€ pPaBEeHCTBO, HAa3blBA€TCHA KOPHEeM CUCTEMbI ypaBHeHVIVI.

Pewntb cnctemy ypaBHeEHUIA — 3TO 3HAUUT UKW HATN BCE KOPHU CU-
CTeMbI, UK XKe NokKasaTb, YTO KOPHEN HeT.
I3BECTHO, UTO Ha M/TIOCKOCTN ABE MPSIMble IMHUM UKW NapasniesibHbl,

NN NepeceKkaroTCd, Uan e coBnagatoT. Tak Kak rpadukm ypaBHEHWUN,
a,x+by=c,
BXOOSALUMX B CUCTEMY SABNAOTCS NPAMbIMU IMHUSAMU, TO
a,x+by=c,
WX B3aMMHOE PacCrosiOXeHNEe TOXe MOXeT OblTb Tpex BUAOB: napasn-
NenbHOCTb, NepeceyeHne, coBnageHme.
B3anMHoe pacnonoxeHue rpadmkoB ypaBHEHUN CUCTEMbI NHEN-
HbIX YpPaBHEHUM C ABYMA NEPEMEHHbLIMU CBA3AHO C OTHOLLUEHUAMMU KO-

3OPULUMEHTOB 3TON CUCTEMBI:

. . Yy
OtHowenws cooTseTcTeyloumx koag- | F1 b Y GHCTeMbl ypaBHEHil | Tagukin ypasHeHu
b €CTb TO/IbKO O/WH CUCTEMbI NEPECceKa-
(ULMEHTOB PA3/IAYHbI a, 0, .
KOPEHb. HTCA B 0/JHOM TOYKe. x
(OTHoWEHws COOTBETCTBYHLLIMX KOD- [padon YpaBHEHI y
(VLYEHTOB paBHbI, Ho oTanyarorest o | $1 b ¢ Y cuCTEMbI YpaBHEHHiA pGl/ICTeMprI'Iapaﬂ-
OTHOWEHWA CBOBOAHLIX Koadduum- | &z by €, HET KOPHS. x
eHTOB JIEJIbHbI.
UTHOLLEHNS COOTBETCTBYIOLMX KO3 | @ b, ¢, | Y CUCTEMbI YPaBHEHMi [padon YpaBHEHM y
ULIMEHTOB 1 CBODOAHBIX Koabduum- |~ = b =~ ecTb beckoHeyHoe
a, G .| CMCTEMbI COBMAZAIT.
EHTOB PaBHbl MHOXECTBO KOPHEM. x
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MMPUMEP: BbiacHMTE YMC/IO KOPHEN CUCTEMBI YPaBHEHWIA:
@ 3x+2y=6 @ 2x+5y =1 @ 4xr -6y =9
Sx—-y=2 4xr+10y =5 2x -3y =4,5

PELUEHMWE: @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 KOPEeHb, TO eCTb rpaduKu ypaBHEHWI
CUCTEMbI MEePEeCceKaoTCsi B OOHON TOUKE.

@Ham,qelvl OTHOLLEHNE COOTBETCTBYIOLLMX KOIPDULMEHTOB CUCTEMbI ypaB-

. |2x+5y =1
HEeHUN.
4 +10y =5
a, 2 b 5 c 1 a, b ¢
2L_-2-05 L="1=05 L=-=02 H_ A h
a, 4 'b, 10 ‘e 5 . Kak Bugum, b, C2.3HaLW|T,

CUCTEMA HE MMEET KOPHEN, rpadukn ee ypaBHEHWI NapannenbHbl.

@ Hangem oTHOWeHne COOTBETCTBYIOLNX KOIOPUUMEHTOB 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 YMCNO KOPHEN, @ rpaduKmn ypaBHEHUN CUCTEMbI COBMNAagatoT.

1. JaHHble NMHENHbIE YpaBHEHNA C ABYMSA NEPEMEHHbIMM 3anuwinTe B BUAE
CUCTEMBI M BbINULUNTE COOTBETCTBYOLWMNE KOIPOULUMEHTbI N CBOBOAHbIE
KOO bOULMEHTDI:
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 ; _ ; (o .
Mty =2 x+12y=1 6x=y+5
3x—4y =-9
3. O6pawaet v napa (1; 3) kKaXxkgoe ypaBHEHNe CUCTEMDI B Bep-
. Sx +2y =17
Hoe paBeHcTBO? OTBET O6OCHYMTE.
4. flsnaeTtcd nu napa umcen a)x=3;y=1; b)yx=2,y=2

x+ty=4 ,
KOpPpHEM CUCTEMDbI ? O6bACHUTE, KakK Bbl 3TO nposepunn.

20—y =2

SAMEYAHME:

Bonpoc 0 u1cne KopHe#
CUCTEMbI YPaBHEHMA
MOXHO PELWNTb, npu-
BE/A KaX/06 YpaBHe-
HWE CHCTEMbI K BULY
y=kx+bu
MCCea0BaB K0addu-
LeHTbl K 1 b.
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[poBepbTe cebs

[=]
[=]

[=]

|

5. B ka>xgoM ypaBHEHUN CUCTEMbI Bblpasnte y yepes x. [1o NonyyYeHHbIM pa-
BEHCTBaM BbISICHNTE B3aUMHOE pacrnoioxeHne 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 §+§—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-
TOpou napa uncen:a)x =5,y = -1; b) m =0,n = 10 aBngeTca KOpHEM.

7. CocTaBbTe Takylo CUCTEMY JIMHEWMHbIX YPaBHEHWI C ABYMA NMEpPeMeHHbIMU,
4YTOObI rPpadmKM ypaBHeHUn Oblnn Obl:

a) NnapannenbHbl; b) nepecekanuce; c) coBnaganw.

8. [pn KaKoOM 3HaAUYEHUM a CUCTEMA HE MMEET KOPHEN?

) 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 3Ha4YeHNM 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 MMEET 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



PA3OEN 8

CyLuecTByeT HECKO/bKO CMOCOG0B peLLeHNs CUCTEMbI JIMHEVHbIX ypaBHe-
HUI. OQUH 13 HUX — rpaduyeckui cnocob.

YT1O6bI PELUMTL CUCTEMY SIMHENHBIX YPAaBHEHUI C ABYMS NMEepeMEHHbIMM
{alx +by=c¢

rpaduyecknm cnocoboM, Hago NOCTPOUTb rpaduK Kaxaoro
a,x+by =c,

YpaBHEHUA CUCTEMbI. B ganbHenwemM BO3MOXHbI TpU cnydaq:

¢ Ecnn rpadukmn nepecekatoTcd, TO KOOpAMHaTbl TOUYKU NepeceyeHmns
ABNAKTCA KOPHEM CUCTEMDbI;

¢ Ecnn rpadmkn napannienbHbl, TO CUCTEMA HE UMEET KOPHE;

¢ Ecnn rpadumkn coBnagalot, TO cUCTEMA UMeeT BECKOHEYHOEe 4YUCI0
KOpHen.

MPUMEP: PewuTte cuctemy ypaBHeHMi
KM Croco6om.

2x—y=4
rpaduyec-

=5

PEWEHUE: Bbipasum y yepes x B KaXXAOM YpaBHEHUMN CUCTEMbI:

[paduyeckmin cnocob peweHusi CUCTEMbI
JINHEHHDBIX YPaBHEHWA C ABYMSA NEepeMEHHbIMU

2
¢

y=2x—4 yA
y=5-x

NocTpouM rpadmk KaXkaonm U3 NosyYeHHbIX TMHENHbIX

dyHKUMN:

1)y=2x-4 2)y=5-x 1

0

x Yy x Yy
0 | -4 0 5
2 0 5 0

Kak BMOHO 13 pucyHka 1, rpadukm dyHKUMA 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 KoOopAaMHaTbl TOYKM NepeceyeHus mHorga
OblBaeT AOBO/IbHO TPYAHO, PELUEHNE CUCTEMbl YPaBHEHWUIN rpadmyeckum
cnocoboM He Bcerga uenecoobpasHo.

8y
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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 YpaBHEHWUN, NpeacTaBneHbiX rpaprukaMmm Ha pu-
CyHKe 2.
YA Yy A YA
. /
\ /
/
0l 1\ [x [T 1 x B 1 x
\
PUCYHOK 2a PUCYHOK 2b PUCYHOK 2¢

. Kak MOxHO npoBeputb, 4to napbl yncen (0; — 3), (-2; 0), (-6; 2) aBnaoTCA
KOPHEM CUCTEMBI:

a) x:y—S b) llx:y+3
4y +3x=0 2y—5x=-6

4. aHbl ypaBHeHNA Yy =2xr -3 nx +y = 3.

a) Mopb6epute napy uucen, yooBNETBOPSIOWMNX KaXAOMYy YPaBHEHMIO CUC-
Tembl. MoAcTaBUB YMC/ia BMECTO X U y, MPOBepbLTE Ball OTBET.

b) NocTponte rpadunkm 3TMX ypaBHEHUN U BbIMULLNTE KOOPANHATbLI TOYKN Me-
peceyveHusa rpadunkos.

CoBnanu nn nogobpaHHble BaMy YmMcnia C KoopamMHaTaMmn TOUKN nepecequMﬂ?

5. Pewunte cucrtemy ypaBHeHun rpadmnyeckmMm cnocooom:
-9 =-3x =4x
o [y=2 b) {y 9 {y
y-xr=3 y-x=-4 3r—-y=-1
6.

HanguTte Toukn nepeceyeHuna rpadmkoB ypaBHEHUN CUCTEMBI € ocamu OX u

QY, coegnHnTe 3TN TOYKMU npaMbIMN TMHUAMU U Hangute KOOpAMHAaTbl TO4eK
nepecedyeHMA 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 NEpeMeHHbIMU, YTOObI
OAVH U3 €ero KOpHen ABNANCHA Mapon KOOPAMHAT TOYKM MepeceydeHuns
rpadmka ypaBHeHUs 5x + y = 2 ¢ ocbto OX.

8. CocTaBbTe Takoe fIMHEeNHOe ypaBHeHMe C ABYMA NMepeMeHHbIMU, YTOObI
OAVH V3 €ro KOpHen ABNANCS Napoi KOOPAMHAT TOUKM nepeceyeHus
rpaduka ypaBHeHus 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) nmeno 6eckOHEYHOE YMCIO KOPHEWR; C) HE UMESIO KOPHEWN.

10. CocTaBbTe Takue fMHelHble YpaBHEHUS C ABYMS NepeMeHHbIMU, YToObl
nx rpaduku:
a) 6bI/IM NapanienbHbIMK; b) nepecekanuce; c) coBnaganw.

11. CHavana 6e3 NOCTPOEHUI onpefenmTe YMC/I0 KOPHEN CUCTEMbI ypaB-
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 -r+2y =38 -3x=2
d) “* y e y f) 1Y
dx +4y =22 -0,5x =y x-3y=0

12. 3anuwunTe cUcTemMy IMHENHbIX YPaBHEHUS C ABYMS NepeMeHHbIMU, rpa-
bUKM KOTOPbIX N306PaXKeEHbI HAa 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 -
0] 1 T 01 T 0] 1 T
/

PUCYHOK 3d PUCYHOK 3e PUCYHOK 31
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Pewenue cucteMbl IMHENHBIX YPABHEHWH C
ABYMSl NepeMeHHbIMUA CNOC0OOM NOACTAHOBKM

0+
=
i
I
™
<
a

Kak BaM M3BECTHO, B /IMHEMHOM YpaBHEHWW C OBYMS MepemMeH-
= . HbIMM MOXHO OfHYy MepeMeHHylo BbipasuTb Yepes apyryto. Monyyen-

L Pl Hble YpaBHEeHMA 6yayT paBHOCU/IbHbI.
yPaBHEHNSA
Hanpumep: B ypasHeHun 3x + 2y = 5, €C/iM BbIpasuTb y Yepes x, NoyHnm
3x+2y=51 . y=-1,5x+ 2,5, €C/IM Xe BbIPa3nTb X Yepes y, TO x = _zy+1%.
: 3 3
y=-15x+2)5, :
9 12 Mpun peLlieHnn CUCTEMbI JIMHENHBbIX YpaBHEHU C ABYMSl NepeMeH-
r=-3Y+ly . HbIMM YaCTO MPUMEHSIOT CNOCO6 NOACTAHOBKM:
PaBHOCU/IbHbI. '
MPUMEP 1:
. x+2y=3
PewwuTte cucrtemy ypaBHeHUin 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
eTCsa Yepes apyryto. o 2rx+y=9
x=3-2y.
Il WAT: BbipaxkeHHOE 3HauYeHne x+2y=3 x=3-2y
nepeMeHHO NoACTaBNseTca BO 2r+y=9 2(3-2y)+y =9
BTOPOE ypaBHEHWE CUCTEMBI.
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: HanoeHHoe npwm Il ware
g {x+2y=3 {x=3—2y {x=3—2y
3HaYeHne NnepemMeHHo NoacTas-
NSAETCH B OHO U3 ypaBHEHWIA CUC- 2x+y =9 2(3-2y)+y=9 y=-1
TeMbl 1 OMpeaenseTca 3HaueHme
BTOPOI NepeMeHHoiA. MonyyeHHas - x=3-2-(-1) - =95 o (6.-1)
napa uncen sSBMSETCA KOPHEM (X; ) y=-1 =-1 ’

3aaHHON CUCTEMbI YPaBHEHWU.

V WAT: NoacraBneHnem HanaeH-
HOW Mapbl YnCen B ypaBHEHUA
CUCTEMbI MPOBEPSAETCH BEPHOCTb
HageHHOro KOPHA4.

x+2y=3 5+2-(-1)=3 3=3
= =
2x+y=9 2.5+(-1)=9 9=9

Tak Kak paBeHCTBa OKa3anncb BepHbIMK, 3HAUYUT Nnapa
(-5; 1) ecTb KOpEHb CUCTEMDI.
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3m+4n =3

cnoco6oM NOACTAaHOBKM.
9m —3n =19 s

MPUMEP 2: Pewntb cuctemy {

PEWEHUE: B nepBoM ypaBHEHUN CUCTEMbI BbIpasuvM n Yyepes m W nopacta-
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
=220 3-3m 3-3m
4 n= n=
om—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 npmnBeOEHHbBIX TNHENHbIX YPaBHEHUAX C OBYMA NepeMeHHbIMW 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. O60CHyTe CBOWN OTBET.

2. Ha pucyHke 4 Becbl HaxogAaTcs B paBHoBecuu. Kaxpaa kpacHas rmps
MMeeT MaccCy a I, CUHAa — b r, xentas — 1 r. 3anuwunTte No pUCYHKY CUC-
TEMY JIMHENHbIX YPaBHEHWI C ABYMSA NEPEMEHHbIMU.

) _MAGS [T T
" /\ s a” ‘/\ s
A \ A \

» AR nlin ] ]

—

———

= =

PUCYHOK 4

i 3anomuure: Kakyrwo
{ mepeMeHHy0 BbIpa- |
! 3UTB uepes Apyryio,
3aBUCHUT OT BaLIero
BBIOODA.

‘ — a [Pamm

=
— b [pamM

-

— 1 rpamu
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3. PewmnTe cuctemy ypaBHeEHM 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 m—3n=17 p+12g=11
d) e) f

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 CUCTeMy, 3aTemM pelinTe cnoco6bom noaCTaHOBKMW.
) 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. YnpocTtute n Hangnte KOpeHb CUCTEMbI YPaBHEHUI:
BcnnomHuTe: _ ST~y =2 2a+b =2 M:l,z}
Bcromuute a 3 b) 4 c g
CBOMCTBa x+10y:_1l M:Z 3m+n_1:0
nmpomopuui. 2 2 4 2 4

6. YNpoCcTnte ypaBHEHUSA CUCTEMbl M306aBeHMEM OT Apoben n pewmnte
CNoco60M NOACTaHOBKM:

YKA3AHME: T Y_ 4 2 _9p_6 n_m_g
I13basbrech 0T Apo- a) 3 2 b) 6 c) ‘9
Beii yMHOXeHHEM T Y_ o 3a40 =37 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-2"=65 —-==1,2
6 9 2 ’ 10 3

7. YNpocTuTte cuctemy 1 pewmre CnocoboM NoACTaHOBKMU:

Ty _y-z wry x-y_,  [min m-n_,

)’ i b) i i ) 29 33+2
z-y _y-z Tty 2oy m-n_sm+m _
2 5 3 4 6 3

[poBepbTe cebs -
8. Touka, aBNAOWAaACa KOPHEM YpaBHEHUS, NeXUT Ha ocu abcuncc. Han-

[w] 41 [=] [NTE M N KOPEHb CUCTEMbI YPaBHEHMUIA.

% F ){(2—m)x+4my:6 b) {mx—(m+1)y—9:0
a

[=] i,

3mx+@dm -1y =-2 (m-1Dy+(m+2)x=15
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PA3OEN 8

Cnoco6 CnoXeHus — 3TO OAMH M3 CNOCOOOB peLLeHUs
CUCTEMbI IMHENHbBIX YPaBHEHUI C ABYMS NepeMeHHbIMU, OC-
HOBHAA Le/lb KOTOPOIro Nnony4Yntb 1 pelntb OAHO ypaBHEHUe
C OQHOW NepeMeHHON .

YT0ObI NPUMEHUTL CNOCOO COXKEHUSA, HAO0, YTOObI KO3d-
dUUMEHTbI NP OAMHAKOBOW MEPEMEHHON ABAANNCL NPOTU-
BOMOMOXHbLIMW YNCTaMMU.

3x+4y =6

Shp— =t peLUnTb CUCTEMY CMTOCOOOM CIIOXEHWUS.
PEWEHUE: B cucteme kKoaddMLUMEHTbI MPU NEPEMEHHON Y B
ypaBHEHUAX paBHbl 4 1 —4. [py MNOYNEHHOM CNOXEHUMU
ypaBHEHWI (NeBble CTOPOHbI OTAENbHO, NPaBble — OTAE/bHO)
CyMMa MpOTMBOMOIOXHbIX C/laraeMblx obpallaeTcs B HOJb,
W Nony4vaeTcs IMHENHOE ypaBHEHME C OOHOW NEPEMEHHOM:
S5x=11.

Hangs kopeHb ypaBHeHUda x = 2,2 1 NOACTaBMB 3TO 3Ha-
yeHne B N0OO0Ee ypaBHEHME UCXOLHOW CUCTEMbI, Mbl Onpe-
0eNUM 3Ha4YeHMe BTOPOM NEPEMEHHOMN:

x = 2,2 NOACTaBUM B ypaBHeHWe 3x + 4y = 6;

32,2 +4y =6 nonydum y = -0,15.

KopeHb cuctemol 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

Oser: (2,2; -0,15)

Ecnn B nuHerHon cucteme KoapPUUMEHTbI MpU OfuHa-
KOBbIX MEPEMEHHbIX He ABAAITCA MPOTUBOMOMOXHbLIMA
4YMCIaMu, CIOXKEHNE HE NPUBEAET K UCK/TIOHEHUIO MEPEMEH-
HbIx. B 3TOM cnyyae Hago o6e CTOPOHbI OQHOIO UM 06oux
YPaBHEHUN YMHOXWUTb Ha TakuMe 4ucna, 4tobbl Koaddmum-
€HTbl NP OAHOM NEPEMEHHOW CTann MPOTUBOMONTOXKHBLIMM.

MPUMEP 2: Peuntb cuctemy ypaBHEHWA Crnoco6oM Croxe-

3x+5y="1
HUA: .
2x-Ty =15

Pewenne cuctemMbl TIMHENHbIX YPaBHEHUH C
ABYMS NEpPpEMEHHbIMU cnocoooM coxenus

3anomuuTe: [1pU NOYIEHHOM CAOXE- |
UM YDABHEHVIE NEBbIE CTODOHbI CKNAbI-
BAIOTCA OT/AE/IbHO, NDaBbIE - OTAG/bHO, B
[1aNbHe/iLIeM N0CAE NPYBEACHNA NoA0D- |
HbIX C1araeMblX MOAYYAETCA 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 pewwnTb npu-
Mep 2, PUBEAA K BUAY C
MPOTMBONOIOXHbIMY
KoaduLMeHTamA Npn 2

PEWEHUE: Kak BMAUM, HN NPU KaKoW NepeMeHHON KO3bPULMEHTbI He
ABNSIOTCS MPOTUBOMNOMOXHbLIMU YnciaMn. KoapduuneHTsl Npu x paBHbl
3 n -2, KoadbdurumeHTbl Npn y paBHbl 5 n —7. O6paTUM KO3IPOULNEHTDI
npu X B MPOTUBOMO/IOXHbIE YMCNa.

Tak kak HOK (3; 2) = 6, To o6patum koadduumMeHTbl npu x B 6
n —6. NMepBoe 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 oencraums:
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.

O6bAcCHUTE, rnoyemy nostydeHHble ypaBHEHUA PABHOCU/IbHbI NCXOAO-
HbIM.

2. Pewunte cuctembl ypaBHEHUA rpadunyecknm crnocobom, crnocobom
C/NIOXEHNA M NOACTAHOBKMW. BbiCkaXkMte CBOE MHeHUe O pesyrbra-
Tax. Kakori n3 cnoco6oB okasanca 6onee yenecoobpaseH?

x+2y=3 Sx—-y="1
2x+y =9 x+2y==6

3. PelunTe cuctembl ypaBHEHUI T 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
S5y —4x =22 Tc=9d 5a+6b=0
) y—4x K) c ) a -+
3x+2y=18 5¢c+3d =66 3a+5b=4



4. paduk ypaBHEHUA Yy = kx + b NpOXOANT Yepes3 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 KoopamHart B Toukax (-2; 0) 1
(0; 6). MoxxHO N1 yTBEpXKAaTb, UTO YpaBHEHME 3TOM NPSIMON eCTb iy = 3x — 67

6. Npaduk nuHenHom PpyHKuMM nepecekaeT ocb OX B Touke ¢ abcunccon 6, ocb
QY — B TOouKe C opauHaTon — 2. Hannwute 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 5¢

8. YnpocTuTe cUcTeMy YpaBHEHUI 1 peLLmnTe Coco6OoM CITIOXEHUS:

— == Z+Z=2 2a + 11
a) {2 ;’ b) ) ,
£+_y= ﬂ-’1—222 3b—a+ =1
43 6 3 3
22+ 3y = -12 1. 1,4 P _9_s5
Iz y . e) 13 12 f){3 8
276" 6c +5d =150 Tp+9q = -2

9. YnpocTtuTe ypaBHEHUS, Halias npousBeaeHne ABYyY1eHOB, U HaOUTE 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)by+T)=2(5x-6)(y +1) 2m-1)12-5n)=2(5m -1)(2—n)

b) {(a +5)(b-2)=(a+2)(b-1) a) {(p—Z)(q +2)=(p-1)(g-3)
(@a-4)b+7)=(a-3)(b+4) (p-92qg-1)=2(p-5)(q+1)

10. N’eomeTpua: CocrtaBbTe MO AaHHbLIM PUCYHKA 6 CUCTEMY JIMHENHbIX YpaBHe-
HWIA C ABYMSA NEePEMEHHbIMMU.

AD
x+32° b+92,5° 907
x b a
PUCYHOK 6a PUCYHOK 6b PUCYHOK 6¢

[poBepbTe cebs

[=]
[=]

10
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Pewenue 3aa4 cocTaB/IeHWEM CUCTEM
JINHEWHBIX YPaBHEHWU ¢ ABYMSA NepeMeHHbIMU

YT106bl COCTaBUTb IMHENHYIKO CUCTEMY C ABYMSA NMEPEMEHHbIMU MO
YyCNOBMIO 334a4n, Hago wuccnegosaTb YCOBME 3a4adn, BbISCHUTD,
Kakne BeMYMHbI 3aaHbl, 8 KaKne — Hen3BeCTHbl. HensBecTHble Hago
0603HaunTb 6YyKBaMMN U COCTaBUTb YpPaBHEHUS.

3AAYA 1: YeTbipe TeTpaam v BOCEMb pydeK CTOAT 3 MaHaTa, TPU PyUKM

n gBe TetpagM — 1 maHat 35 ranukoB. CKOMbKO CTOUT
: 1 TeTpagb 1 1 pyuyka?
PEWIEHUE: LleHa oaoHoOW TeTpaau M OOHOW PYYKM — HeU3BeCTHble. 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 CToNT 4x, a 8 pyyeK — 8y rAn1KoB.
. 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 yCI0BMIO 3a4a4un NOMYyUNIN CUCTEMY YPaBHEHWIA:
4x+8y =300
2x+3y =135

Onpegenvm x 1 y, peLumnB CUCTEMY KaKUM-HUOYAb COCO60M:

4x +8y =300 - 4x +8y =300 - N0Y/1EHHO
2x+3y =135 |.( 2) —4x -6y =-270 CI0XIM
CamocTosTeNbHO NPOBEpLTE,
Y/0BIETBOPSIOT /M NONYYEH-
HbIE YnC/a YCII0BUAM 3aauM. 2y =30 y=15 x =45
RS o =S
: 2x +3y =135 2x+3-15=135 y=15

01BeT: pyuka ctouTt 15 ranukos, Tetpadb — 45 ranvKkos.

YNPAXHEHUA

1. a) Cymma gByx HaTypasbHbIX 4Yncesn 6, pasHoCcTb 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 YPaBHEHUN N HANAUTE 3TN YnCAa.
a) MoXxHO nn 6onbllee U3 3TUX YMcesn cumTaTb paBHbIM (65 + 29) : 2,
a MeHbluee (65 - 29) : 2?
b) cymma gByx yucen paBHa 178, pasHocTb paBHa 93. Hangute atu
ymcaa no cnocoby NyHkKTa a).

3. a) Hangute npounsBegeHne ymcesn, Cymma KOTopblx paBHa 118, a pas-
HOCTb 83,6. Noy4eHHble yncna oKpyrnuTe 4o Lenoro yucnaa.

b) Hangnte Takmne gBa uncna, y KOTOpbIX pa3HOCTb Oblna Obl paBHa
noNoBMHE UX CyMMbl. B aToOM cnydae onpegenute, BO CKOMIbKO pas
6onbwee uncno 6onblle MeHblero vncna. Kakyio yactb 60/b-
Lero ymcrsa cocraBnsaeT MeHbluee Yncio? O60CHynTe CBON OTBET
HECKONbKNMW MpUMepamMu.

c) Cymma aByx uncesn paBHa 68. % YacCTb OHOrO 4YMcaa 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 TOWM Xe TKaHu 2 MYXCKUX 1 6 geTckux nansto. CKOMbKO mMe-
TPOB TKa@HW Heob6XxoAMMO ANA OOHOr0 MYXCKOro M 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 nomellaetcs Ha 12 pyyek 60/bLue, YeM B Ma/l€Hb-
Kne Kopobku. CKOMbKO pyyeK B KaXkaonh KOpooke?

c) [1Ba roga Ha3ag 6paT Obin CTaplue cecTpbl B 2 pasa, a BOCEMb f1eT
Haszag — B 5 pa3. CKoMbko neT 6paTty 1 cecTpe cenvac?

5. Ecnn Axmep BO3bMET y DnbunHa 100 maHaTtoB, T0 y AXxMeda geHer
O6ynet B ABa pasa 6osblue, 4YeM y dnbunHa. Ecnn Axmen otgact Inb-
unHy 10 maHaToB, TO y DnbymHa AeHer 6yaeT 60nblue B 6 pas, uemy
Axmepa. CKOMbKO OEHET Yy KaXKA0oro Manbymka?

6. Kaxxgbln geHb 8 nowaasm 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 KW/O-
rpaMM KOpMa CbefaeT Ka)kaas /Iolafb M KaXkgas KopoBa 3a A€Hb.
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7. B oByx 6akax 140 « Boabl. [locne ncnonb3oBaHma 13 nepBoro 6aka
26 ., a n3 BToporo 6aka — 60 . BoAbl, B NepBOM Oake 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 MPMBEAEHHbIX CUCTEM YpaBHEHUI U
pewunTe nx pasHbiMu cnocobamu.

x+3y =22 24y =30
a)yx y b

—+==11 2x -y =15

3 2

9. PaBHOBecue: Ha neByto 4ally BeCOB, HaXOASLLMXCA B paBHOBECUN,
NONOXEHO 9 OAMHAKOBbLIX C/IMTKOB 30/10Ta, @ Ha MpaBylo 4awy —
11 oanHakoBbIX CANTKOB cepebpa. Ecnn nomeHaTb MectamMm oauH
CNUTOK 30/10Ta C OAHUM C/IMTKOM cepebpa, TO NieBas valla CTaHeT
nerye Ha 13 r. CKOMIbKO rpaMMOB BECUT OAMH C/INTOK 30/10Ta U OOMH
CNUTOK cepebpa?

10. MNepBbIN pabouuni pabotan 15 gHen, BTopor — 14 gHen, n o6oum 3a

paboTy 3annatunm Bcero 234 maHaTta. MI3BECTHO, YTO CyMMa AeHer,

NOAyYeHHbIX 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/TyYeHHbIX KaXabiM paboymm 3a
1 oeHb.

11. B ogHOM 6uagoHe Ha 5 2 Mosioka 6onblle, yem B gpyrom. Ecnm ne-
pennTb 13 nepBoro 6uagoHa BO BTOPOK 8 « MO/OKa, Toraa BO BTO-
pomM GugoHe Monoka OyaeT B ABa pasa 60/blue, YeM B NMepBoM 6u-

poHe. CKONbKO NIMTPOB MOJTOKa 6bI/10 B KaXXA0OM OugoHe?
x x+51

12. FTeomeTpusa. a) ecnn ANvHy NPSMOYrofibHUKA YBEUYUTb Ha 4 1M,
LWNPUHY YMeHbLUNTb Ha 1 oM, TO nnoLwaib ero He naMmenutcd. Ecan
Xe ANMHY 3TO MPAMOYrO/ibHMKA YMEHbLWUTb Ha 2 OM, a LUUPUHY
YBEINYNTb Ha 3aM, TO naowanb OndaTb HE U3MEHUTCA. Hanante ne-
PVYMETP 3TOr0 NPSMOYrO/ibHUKA.

p
= b
<t
<t
a s ) ;| s
Ykasaue < 1 oM o
A ]
< s |o — 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-
anTte naoLwanb NepBoro NPAMOYro/IbHMKaA.

13. a) 5% opgHoro umcna pasHbl 8% pApyroro. PaszHoctb 10% nepsoro
ymucna n 9% BTOPOro pasHa 3,5. Hangute cymmy aTnx umncen.
b) PasHoCTb AByXx uucen paBHa 65, pa3HOCTb WX KBagpaToB paBHa
8775. Hangnte cymMmy 3Tmnx vmncen.
c) Cymma gByx umcen paBHa 125, pa3HOCTb MX KBagpaToB paBHa
8425. Hangute pa3HOCTb 3TUX Yncen.

14. a) Cymma 3HavaLlmx umbp ABy3HaYHOro 4Yncia pasHa 14-tm. Ecam no-
MEHATb MecTamMu 3Havalume umdpsbl, TO Pa3HOCTb UCXOAHOMO 1 Mo-
Ny4eHHoro ymcen 6yaet paBHa 18. Hangute 10 ABYy3HAYHOE YMC/O.

b) Cymma 3Havawmx umdp ABY3HAUYHOrO 4Yncna pasHa 9. PasHocTb
ynucna OeCATKOB M 4ncna €AMHWL MEHblUe AaHHOro 4mcnia B
21 pas. Hangute 310 ABY3Ha4YHOE YUC/IO.

15. a) I3 gByx cen, pacctosgHne mexay KOoTopbiMu paBHO 20 KM, Ha-
BCTpeYy Apyr Apyry O4HOBPEMEHHO BbILW/IM ABa newlexona u ye-
pe3 2 yaca BCTPETUNCH. [yTb, KOTOPbLIN NPOXoAUT NMepBblii ne-
wexon 3a 4 vaca, Ha 19 km 60/blUe MNYTW, KOTOPbIM APOXOauT
BTOpOW Newuexon 3a 3 4aca. Hangunre CKOpoCTu newwexonos.

b) PacctoaHne Mexay ABYMsSA HacCe/leHHbIMWU MyHKTaMu Benocune-
OWCT Npoe3XaeT 3a 4 yaca, MoToumMknucT — 3a 0,8 yaca. CkopocCTb
BesiocMnegmcrta Ha 48 KM/4 MeHblle CKOPOCTM MOTOUMKI/IUCTA.
Yemy paBHa CKOPOCTb KaXKAoro n3 Hmux?

16. MoTopHaa nogka Ha pacCcTosgHne Mexay ABYMS MOCTaMu, N/bIBSA NO
TeUEeHU IO, TPaTuT 4 Yaca, NbiBA NPOTMB TeYeHnsa — 5 4acos. [1bIBA
Mo TEYEHUIO MOTOpPHAasa 1odkKa 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 penetuumnio. B pesynbrate 4Mcio AeBOYEK OKasanocb
BOBOE 60/bLUE YMCa MasbYMKoB. Bo BTOPHUK OTCYTCTBOBaIM Ha pe-
netnumm 1 manbumnk 1 9 gesoyek. B 370T pas uMCNo MasbuMKOB OKa-
3anocb B 1,5 6onbue yncna gesoyek. CKOMbKO YYEHUKOB YyUYMTCS B
7-M Knacce?

27
B 18. PewunTe 3agayy C NMOMOLLBbIO CUCTEMBI YPaBHEHWN:
s L B a) OgnH 13 OBYX YrnoB C COOTBETCTBEHHO MapasiieflbHbIMU CTOPO-
PUCYHOK 7 HaMW MEHbLUE TPEXKpaTHOW BE/NYMHbI 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) u
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 = —% nlils= % B M 3anuInTEe 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 6GpUragor Yactn nyTmn?

21. Macca makapoH B 0gHON KOpobke B 3 pasa 60/blle, YeM B OPYron.
V13 nepBoI KOPOOKKM NCMOMb30Banu 8 Kr, a BO BTOPYto gobaswam 12 xr,
nocne 4Yero macca MakapoH B KopobKax Okasanacb OOWNHAKOBOW.
CKonbkKO MakapoH (Macca) 6bi/10 B Kaxagon KOpobke naHavasibHoO?

22. a) 232 kr A610K OblIM pacnpeesnieHbl B 8 Manbix 1 6 60MbLUMX KO-
pobkax. Macca 610K B Marnoli kopobke B 6 pa3 MeHblle Macchl
610K B 60/1bLLON Kopobke. CKOMbKO K A6/10K B Manion U CKOMTbKO
B 60/bLLON KOPOOKE?

[poBepbTe cebs

il

b) B oByx 3anax kKuHoTeaTpa nomelwlaetca 534 3putend. B nepsom
3ane MecTa pacnosioXeHbl B 12 0gMHaKOBbIX psgax, BO BTOPOM
3ane — B 15 oanHaKoBbIX psaax. Y1cno MecT B Kaxkaom page nep-
BOro 3ana Ha 4 6onblle 4Ynucna MecT B KaXAaoM psae BTOPOro
3ana. CKONbKO 3pUTENBCKUX MECT B KaXXA0M 3ane?
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0bob6warowme 3aaanus

1. Ha ckonbko Hago ymMeHbWwnTb Yncno 100, ytoObl Npu geneHny nosy4YeHHoro
ymcna Ha 9 1 Ha 7 B oCTaTke Nosy4asnocb 2 U HEMOJ/IHOE YaCcTHOE NpY NEPBOM
aeneHunm 6o1n10 6bl Ha 4 60/bLLE HEMO/THOIO 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 YPABHEHWA C ABYMS NepeMeHbIMU Mo AaH-
HbIM pUCyHKa 8.

PUCYHOK 8

20—y—-3=0

3. Pewte cucremy rpadpunyecknm cnocobom:
x+2y—4=0

x-2y=3
4. MNpun KaKnx 3HaYeHUsX a U b cuctema ypaBHEHWI

ax+4y=">
a) nMeeT BECKOHEYHOE YUNCTIO KOPHEWN;

b) MeeT eANHCTBEHHbIN KOPEHD; C) HE MEET KOpHen?

5. Pelwnte cuctemMy ypaBHEHN:

5xr—-3+9y 2x+3y—2 x+3-5y _3x-4y+3
32 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 4ncno OAHOKOMHATHBIX, ABYXKOMHATHbBIX U TPEXKOMHAaT-
HbIX KBapTMp 160. Y1Ccno ogHOKOMHATHbBIX KBApTUP B 2 pasa MeHblue 4ncna
ABYXKOMHATHbIX U Ha 24 MeHblle Yncna TPEXKOMHATHbIX. CKOMbKO KBapTUP
Kakgoro BMAa B 34aHUK?

7. 3apava-ckaska: Bep6ntoa 1 KOHb HaBbloUYEHbl MeLlKaMy OAMHAKOBOW MaccChl
B pa3HOM Konm4yectBe. KoHb MoXxanoBasiCcs Ha TSXXeCTb rpy3a. Ho Bepbntos
Bo3pa3un: «Moyemy Tbl Xanyewbca? EcnM HaBblOUMTb Ha MeHs OOWH U3
TBOMX MELLKOB, TO MOW rpy3 OydeT Tskenee TBoero B 2 pasa. Ecnv a 1ebe
oToaM OAMH M3 CBOMX MELLKOB, TOr4a Hall rpy3 6yget ogmHakoBs. Onpege-
INTE, CKO/IbKO MELLKOB HEC/I0 KaXkoe XXMBOTHOE.

b—
(0]
(@)




KOHIPY3HTHOCTb

TPEYT0JIbHUKOB

KOHIPY3HTHOCTH
TPEYroNbHWUKOB.

i
7
i,

7 fi

Bmecte uayunm MPU3HAKK

Ecam nepemecTutb 0HY GUrypy Ha Apyryio, v npu
3T0M Urypbl COBNAZYT, TO TaKMe GUTYpbl HA3biBa-
I0TCS KOHTPY3HTHBIMM 1V PaBHBIMM.

KoHrpyaHTHbIe durypbl 001a4k0T 01HAKOBbIMI
dopmamin 1 pasmepamu. B reomMeTpun BMECTO
«PaBHble GUrypbl» YacTo UCMO/b3YETCA BbIPAXE-
HWE <KOHIPY3HTHAs durypas.

B 310M pasaene Bbl 03HAKOMUTECH C KOHIPY3HT-
HbIMW TPEYT0/IbHUKAMKU 1 TPU3HAKAMKU KOHTPY3HT-
HOCTU TPEYT0/IbHUKOB. KOHTPY3HTHOCTb TPeyrosib-
HWKOB 0003HAYABTCA 3HAKOM « = ».,



PA3LEN 9

KOHI’DVI—IHTHI:IB TPEYTOJIbHUKH

BaM M3BECTHO KOE-UTO O KOHIPYaHTHbIX durypax. Hanpumep,
OTPE3KWN PaBHOW AJ/IMHDbI, YI/ibl PABHOW MEpPbl, TPEYrO/IbHUKN C
OOVHAKOBbLIMW CTOPOHaMK, KBagpaTtbl C OAMHAKOBbIMU CTOpPO-
HaMW, Kpyru ¢ paBHbIMW paguycamMm 1 Ap. KOHIPY3SHTHbI.

CorHute nuct 6ymaru nononam, HapucymTe Ha OAHOM MNOOBUHE
NINCTa TPEYroNIbHUK U BbIPEXbTE €ro HOXHULAMU (PUCYHOK 1).
YTo Bbl MOXeTe cKa3aTb O nony4YeHHbIX TpeyroanMKax?

Ecnu npu HanoXeHnn 0gHOro TpeyrosibHWKa Ha ApYyron BCe COo-
OTBETCTBYIOLLUME TOUKM OBYX TPEYro/IbHMKOB COBMaAyT, TO 3TU PUCYHOK 1
TPEeYyronbHMKN OyayT Ha3blBaTbCA KOHIMPYSHTHbIMU. Tpeyrosib- :

HUKW KOHIPY3HTHbI, €CNIM KOHIPY3HTHbI MX COOTBETCTBYIOLLME

YINbl 1 COOTBETCTBYIOLLME CTOPOHbI.

KOHIpy3aHTHOCTb puryp o603Ha4aeTCss 3HakKoMm
“=": AABC = AA,B,C, (pncyHoK 2)
Ecnn BbINOAHATCA yC10BUA

AB=AB; AC=zAC BC=B.C

=l 119 =l Y

A=A ZB=/B; £LC=z=/LC,

10 TpeyronbHNKN ABC n A B,C, KOHIpYySHTHbI. A

A PUCYHOK 2

A
BHUMAHUE: B kOHrpy3HTHbIX TPpEYro/bHUKAX HaNpPOTUB KOHIPY3HT-

HbIX CTOPOH pacno/1oratoTCA KOHIpyaHTHbIE YIr/ibl 1 HANPOTUB
KOHIPY3HTHbIX YI/10OB — KOHIPY3HTHbIE CTOPOHbI.

B KOHIpy3aHTHbIX TpeyrofibH1Kax cnegyet cobnoaatb nops-
[OK KOHTPY3SHTHbIX YIOB.
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. BnuwunTte BMeCTO 3HaKa «?» TPEYrofibHUK, KOHIPYSHTHbIM AaH-
HOMYy (pucyHOK 4, a, b, ¢, d). O60ocCHynTe 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 4c PUCYHOK 4d
A 2. KoHrpyaHTHbI i1 oTpe3kn AB 1 MN Ha pucyHke 5?7 O6bsacHuTe
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 TPEYrosb-
Huka ABC. Ha30BWTE KOHIFPY3HTHbIE YI/bl 3TUX TPEYIrO/IbHUKOB.

Hbl TpeyronbHuKy PKF, n3obpaxx&HHOMY Ha pucyHke 8.

(0]
/¥B
P 5. B teTpaan B knetky HadepTtute TpeyronibHUK MND, KOHrpy3sHT-
\‘D
PUCYHOK 6
K

6. B TeTpaam B KNeTKy Ha4YepTuTe NPOU3BOSbHbIN 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/bHUKOB.
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 TPEYrONbHUKM GbiTh KOHFPYSHT-
HbIMW?
a) OCTPOYrOMbHbIN U TYMOYrONbHbIA TPEYTONbHNKY;
F

b) NpsMOYronbHbLIV 1 TYNOYro/ibHbIA TPEYroNbHUKMY;
PUCYHOK 8 C) paBHOGEeOPEHHBIV N PABHOCTOPOHHUI TPEYTONbHUKMU.
O6ocHyMTe CBOWN OTBET.
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PA3LEN 9

YT106bl NPOBEPUTE KOHIPY3HTHOCTb TPEYrO/IbHUKOB, HET He-
06X0AMMOCTH, HaKaabiBaa Apyr Ha Apyra, NpoBepsATb UX COB-
nageHne WM e BbISCHUTb MOMApHYID KOHFPYSHTHOCTb 6-Tu
OCHOBHbIX 3N1€MEHTOB (3 CTOPOHbl M 3 yrna) TPeyro/ibHUKOB.
JlocTaToOuyHO NpPOBEPUTL B3aWMHYIO KOHIFPY3HTHOCTb HECKO/b-
KMX OCHOBHbIX 3/1EMEHTOB TPEYro/IbHNKOB. BCe 3TO oTpaxeHo B
NPU3HaKax KOHFPY3HTHOCTW TPEYrO/IbHUKOB.

TMp13HAK KOHIPY3HTHOCTN TPEYro/IbHUKOB MO ABYM CTOPO-
HAM U yr7ly Mexay HUMM.

Ecnn pgBe CTOPOHbI 1 yron mexay HMMWU OOHOro TpeyrosibHuKa
KOHIPY3HTHbI COOTBETCTBYHOLWMM OBYM CTOPOHAM U YI/ly MeXxay
HUMW OPYroro TpeyrosibHMKa, To 3T TPeYro/ibHUKN KOHIFPY3HTHbI.

B K

112

PUCYHOK 9

[1epBbIit NPU3HAK TaKkke
Ha3blBaioT npu3Hakom CYC
(cTOpOHa, YroA, CTOpOHa).

Ecnn AB = PK, BD = KM

/B = /K, to AABD = APKM

A D M P
PUCYHOK 10

3AMEYAHUE: MpsaimoyronbHble TPEyro/bHUKK, COOTBETCTBYIOLUME
KaTeTbl KOTOPbIX KOHMPYSHTHbI, CAMU TOXE KOHIPY3HTHbI.

A

=

(pncyHok 10)

AB = MN, BC 2 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 coeguHeHa
oTpeskamum Cc Toukamm A u B (pucyHok 12). [MokaxwuTte, 41O
AAOC = ABOC.

PEWEHUE. PaccmoTpum AAOC n ABOC Ha pucyHke 12. o ycnosuto
OA=O0OB, ctopoHa OC ofbuwaa pana oboux TPeyrosibHUKOB
ZAOC = /BOC (OC-6uccektpuca). Torga no nepBoMy MpU3HaAKY
KOHIpY3sHTHOCTU TpeyronbHukoB AAOC = ABOC.

AABC =z AMNK
(pncyHoK 11)

PUCYHOK 12 N




YNPAXHEHUA

1. MOXHO N1 cumTaTb TPEYroNbHUKM Ha PUCYHKaX 13 KOHIpPysHT-
HbIMK? MpuBeanTe NpusHak CYC 1 060CHYyNTE CBOM OTBET.

M C B

B P C

93°
9 8 9

8
93°

N K A PUCYHOK 13,2 & D F  pycynokis, b

2. MpakTnyeckas pa6orta: BcnomHute anroputM NOCTpPOEHMUA
TPeyronbHUKa No ABYM CTOPOHAaM W yI/ly Mexay HUMMU.

. 1. AB =4 cm, AC =5 cm, ZA = 60° lNoctponTte 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,. Kakasa 13 ctopoH tpeyronbHuka A B ,C, coBnagaeTt co
ctopoHon BC?

Kak ctpoutcs tpey-
TOIbHUK N0 JBYM

4. Yt0 Bbl MOXeTe ckasaTb O TpeyrosibHnkax ABCn A B C?

3. N3BecTHO, uTto AABC 2 AKLM = ADEF. Onpegenvs ganHy cooT-
BETCTBEHHbIX CTOPOH W rpagyCHyO Mepy YI/10B, 3arnosiHuTe

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 oum;
/E =25,6°

4. Mpopomkute o1 Toukn A ctopoHbl AB 1 AC tpeyronbHuka ABC B
NPOTUBOMONOXHYIO UM CTOPOHY Ha AWHbI PaBHble AMHaM 3TUX
oTpe3koB. KoHLblI MOAyYeHHbIX OTpe3koB 0603Haubte D un E.
MoxHO nn yTBepxaaTtb, 4To o6pa3oBaBLUMEeCs TpeyronbHukn ABC
n AED KOHrpysHTHbI? OTBET O60CHYMTE.



5. OcHOBbIBasACb Ha AaHHble pUCYyHKa 14, MOXHO NN CKasaTb, YTO
AABC 2 AKLM? Ecnn HeT, TO Kak cnegyer M3MeHUTb MOpSAoK
BepwuH TpeyronibHnka 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 cmM,
ED =0,027 gkm, AC =18000 m™m, BC = 1950 cm, yeMy paBHa
wurpmnHa AB o3epa?

8. [laH ky6 ABCDA B,C D, Ha rpaHax ky6a yKaxuTe KOHIPY3HTHble
TpeyronbHMkn. O60CHYNTE, H8 OCHOBE KakKoro npusHaka 3T Tpe-
YrOMbHUKU ABAAIOTCS KOHMPY3HTHbIMU (pUc. 16).

9. NpakTnyeckaa pabora: Bbipexbre M3 nucta Gymarn KakoOn-Hu-
Oyab TpeyronbHuk ABC 1 noBepHUTe ero BOKpyr Toukm A Ha 90°
No 4acoBOW CTpenke. YTo Bbl MOXETE CKa3aTb O NMOSYHYEHHOM Tpe-
yronbHuKe 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
6yayTt anuHbl xopg BD n AC B Munimmetpax, ecnv cymma mx
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
=
L
=1
™
<
a

Mpu3HaK KOHIPYSHTHOCTU TPEYro/IbHUKOB IO CTOPOHE U
npuaeXawymum K Heil ByM yr/iam:

Ecnn ctopoHa n npunexalume K Her ABa yria OgHOro Tpeyrosb-

BTOpO/i MpU3HAK Ha3biBAlT ~  HWKA KOHFPYSHTHbI COOTBETCTBYIOLMM CTOPOHE 1 MPUASXKALLMM K
YCY (yron, cToposa, yron)  Heil AByM yInaM [pYroro TPeyrofibHUKa, TO 3TU TPeyroNbHUKM
 KOHIPY3HTHbI.
B K
Ecom, AB = PK, ~
LA=/Pu/B=/K -
To AABD = APKM
(pycyHOK 17)
PUCYHOK 17 A D M P

MPAKTUYECKASA PABOTA: MocTtpoiite TpeyronbHUKN Mo
anroputmy B Tabnuue.

Moctpoenne AABC MoctpoeHne AMNK
Ha npamoii a HauepTute oTpe3ok AB | Ha npaMoi a HauepTute oTpesok
P — | pnHoi 2 ca. MN AvHOT 2 ca.
Bcnomuure: Kak a A B m M N
: o o o o

i CTpOUTCSI Tpey-

{ TOJIBHHK I10 IByM - . _ - . -
{ CTOpoHAM H yry MocTtponte yron B 60° ¢ BepwmHon B | [Moctponte yron B 60° ¢ BEpLUMHON B

MeX<ly HUMU? Touke A 1 cTopoHoi AB. Touke M n ctopoHon MN.

MocTtponTe yron B 45° ¢ BepwmHon B | [octponTte yron B 45° ¢ BEPLUMHONM B
Touke B B TOM Xe nonynniockocTtu, 4To | Touke N B TOW Xe NOosyrn/ioCKOCTH, YTO
nyron A. n yron M.
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O603HaubTe 6ykBor C TOUKY 0603Ha4ybTe 6ykBoi 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 TpeyronbHMKa Ha pUcyHke 19
a) yrnbl, Npunexalume K KaXxgaon CTOPOoHe;
b) yrnbl, npoTnBONeXaLume Kaxxaom CTOpoHe;
C) CTOPOHbI, MPOTMBOAEXALLNE KAaXOOMY YITy.
HanpoTne Kakoro yrna nexmt 6o/bllasa CTopoHa (CM. pucyHok 19)?
HanpoTne Kakom CTOPOHbI IEXXNT MEHbLLUWI Yroa?
K N
2.B TpeyronbHukax ABC u DPM, AB=DP, L/A=/D, /B=/P.
Hanpgure. PUCYHOK 19
a) AB, ecoiu DP = 3,5 cwm, b) /D, eciu /A =72°,
c) /B, ecan /P =17°49/, d) PM, ecomm CB = 92 M.
3. Jononnute Tabnuuy, 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-

kaxute: 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 NpPOBeAEeHbl ABa OTpe3Ka paBHOW A/iMHbl. OT KOHEYHbIX TO-
UeK 3TUX OTPE3KOB K MPOTUBOMOMIOXHOW CTOPOHE yrna Obin
npoBeAeHbl NeprneHankynapbl. MOXHO M cuntatb, UYTO 3TU Nep-
NEHOAMKYNAPbI KOHIPY3HTHbI? (PaccMoTpute oCTpble, npsiMble U
Tynble yrbl.)

MepneHankynap K buccekTpuce yrna A nepecekaeT ero CTOpoHbl
B Toukax B n C. MoxHo nn ytBepxaatb, uto AABC paBHOGenpeH-
HbIA?

MepanaHa, npoBefeHHas 13 BepwnHbl ABC, nepecekaet CTOPOHY
AC B Touke D. Touka E nexuT Ha Npogo/mKeHUM B NpPOTMBOMO-
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. [lokaxkute, UTO MeauaHbl, NPOBeAEHHbIE K KOHIPYSHTHbIM CTOPO-

HaM B KOHIPY3HTHbIX TPEYro/ibHNKaX, KOHIPYSHTHbI.



TpeTnit Npu3HaK KOHIPy3HTHOCTH
TPeyro/ibHMKOB

o
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MpyU3HAK KOHrPY3HTHOCTU TPEYro/IbHUKOB 10 TPEM CTOPOHAM:

Ecnu Tpu CTOPOHbI OQHOrO TPEYrosibHMKa COOTBETCTBEHHO KOH- TpeTui rpUaHaK HasblBaeTos
FPY3HTHbI TPEM CTOPOHAM APYroro TPeyro/ibHMKa, TO 3T Tpey-  npysHak CCC (GTopoHa, CTopoHa,
FONTbHUKN KOHTPY3SHTHbI. CTOOHa)
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 n BC TaK, Kak NokasaHo

Ha pucyHke 25, n paccmotpum TpeyronbHukn AOD un COB. : PUCYHOK 24
3pecb DO = OB 1 AO = OC (nouyemy?). ZAOD n ZCOB Kak A C
BepTuKanbHble yrbl. ZAOD = Z/COB Kak BepTuKanbHbIe yrJbl. D
Torga Mo BTOPOMY MPU3HaKYy KOHIPY3HTHOCTU TPEeYro/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 TpeyrosbHuka CBA. Otcroga :
AADC = ACBA. A PUCYHOK 25

B

YNPAXHEHUA B 6 C

Q__6
K
1. Ha pucyHke 26 ykasaHbl A/IMHbI CTOPOH TpeyrosibHnkos ABC S
1 MOK. KOHFpy3HTHbI N1 OHK? [loyemy? 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 KOHIPYaHTHbI€ CTOPOHbI U YI/bl 9TUX TPEYTrO/IbHUKOB.

,,4
%)
(0)]




3. Ha3oBUTE KOHIPY3HTHbIE TPEYroNbHUKK 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 nepecekatorcs B Touke O, aBNAOLWENCA cepe-
anHon otpeska AB. [JokaxwuTte, uto AAOC 2 ABOD, ecnin
ZCBO = ZDAO (pucyHok 29).

5. Ha pucyHke 30 AB || CD, BE = CE. Hainigute 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. [okaxwuTe, 4To
a) ABDM = ACDM,;
b) Jlyy MD aBnsietca 6uccektpucon yrna BMC.

7. Ha pucyHke 32 BN = CM 1 BM = CN. MOXHO N1 yTBepXaaTb, UTO
AB = AC? OTtBeT 060CHyMTE.

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 o) 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, ecnu
ZABD =25°nBP =3 cm.

A 1%

PUCYHOK 34 C PUCYHOK 35

11. MpakTuyeckasa pa6orta: Hanoxute gpyr Ha gpyra no ogHoOmy U3
KOHLIOB ABYX OEPEBAHHbBIX PEEK U MPUKPENUTE 3TN KOHLbI FBO3-
OEM K HemnmoaBMXHOW Aocke (pucyHoK 36). NoBopaynBada gpyrue E#ﬁm

g
KOHLUDbI 3TUX peekK, NoNny4ynTe pasHble NOJIOXKEHNA: %

A I PUCYHOK 36

O6bacHUTe, MoYemy NoBopaYvmnBatoTCs penkun. Kak caoenatb, 4ToObI
periku ocTaBaIMCb HENOABUXHBIMAU? (PUCYHOK 37)

A C
PUCYHOK 37

Y710 NOHMMAETCA NOoA YCTOMUNBOCTLIO TPEYTrO/IbHUKOB?
Kak 370 ncnonbsyetca B 6bITy?

[poBepbTe cebs

12. Ecnwn yrabl, npoTuBonexaline CTOpOHbl U BbICOTbI, MPOBEAEHHbIE
K OPYron CTOPOHE B ABYX TPEYrosibHMKax, COOTBETCTBEHHO KOHI-
PY3HTHbI, TO CMOXETe NN Bbl 060CHOBATb KOHIPYSHTHOCTb 3TUX
TPEeyronbHMKOB (PUCYHOK 38)? H,

13. O60CHYNTE KOHIPY3HTHOCTb ABYX TPEYrO/bHMKOB, €CNun ABe CTo-
POHbI U MearaHa, PacrnosioKeHHaa Mexay HUMU, B OAHOM Tpeyrosb- .
HWKE KOHIPY3HTHbI COOTBETCTBEHHO ABYM CTOPOHaM M MefuaHe, A ' B,
pPacnoOXEHHON MEeXAy 3TMMW CTOPOHaMW, B APYroM TPeyrosib- PUCYHOK 38
HUKe.
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PA3LEN 9

Vbl npu

OCHOBAHMM - -

PUCYHOK 39

A
PUCYHOK 40

A D

PUCYHOK 41

A K

PUCYHOK 42

(5p)
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CsoificTBa paBHOOEAPEHHOIO W

PaBHOCTOPOHHEr0 TPeYro/ibHUKOB

PaBHOGeApeHHbIN TPEeYroNbHUK — 3TO TPEYro/ibHWK, Y KOTOPOro ABe
CTOPOHbI KOHIPY3HTHBbI.

[lBe KOHrpy3sHTHblE CTOPOHbI paBHOGEAPEHHOr0 TPEYrosibHMKa — 3T0 6OKO-
Bble CTOPOHbI, @ TPETbS CTOPOHA — OCHOBaHue (pucyHok 39). Ecnn gBe cTo-
POHbI OCTPOYIrO/IbHOIO, MPSIMOYTOIbHOIO WK e TYMNOYrofIbHOro TPEYrosb-
HMKa OYayT KOHIFPY3HTHbI, TO 3TOT TPEYrosibHMK OyaeT paBHO6enpeHHbIM. Ha
pucyHke 39 nokasaHbl BCE 3TU C/lydaun, @ TaKXKe UX Yr/ibl U CTOPOHBI.

YiJIbl MipW YIIbl pH

e 0CHOBAHAM P 0CHOBaHWK
=3 : N - )
o é’ \
S 22 s
= 2 ‘
S %
S %
= %
yonmpn S yronnpu
0CHOBaHMe BepLnHe BokoBas cTopona BepLUHe BoKoBas CTOpOHa

CBOWCTBO 1: CBOVCTBO Yr/ioB Mpy OCHOBAHWM B PABHOGEAPEHHOM TPEYIO/ib-
Hyke. YTibl MPU OCHOBAHUM PaBHOGEAPEHHOIO TPEYro/IbHUKA KOHIPYSHTHbI.
Ha pucyHke 40 B TpeyronbHunke 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, NPOBeAEHHbIe K OCHOBaHUIO, COBMaAaloT.
B AABC (pucyHok 41) AB = CB, AD = CD torga BD — megunana, ZABD
=~ /CBD, BD - 6uccektpuca, BD L AC, torga BD — BbicoTa.
PaBHOCTOPOHHMII TPEYro/IbHUK — 3TO TPEYroO/IbHUK, Y KOTOPOro BCe CTO-
POHbI KOHIPY3HTHbI

CBOUCTBO 3: CaovictBO MeamaH, GUCCEKTPUC 1 BbICOT PABHOCTOPOHHEro Tpey-
rosbHuka MepmnaHa, 6UcceKTpuca u BbicoTa, NpoBeaEéHHbIe U3 N1lo6on Bep-
LUMHbI PaBHOCTOPOHHErO TPEeyroJ/ibHUKa, COBMNaaatoT.

AABC paBHOCTOPOHHMIA (prcyHok 42): AB = AC = BC. anuuwmTe Takue xe
AN 6uccektpuca: ZBAN = ZCAN, YTBEPXAEHNS A4
AN meamaHa: BN = CN, AN Bbicota: AN L BC.  0TPeskoB BK U CN.

MPUMEP: AABC paBHo6egpeHHbiin: AB = BC. D — cepegnHa oCHOBaHUS.
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 ceomn-
ctBy 2 BD Takxe n buccektpuca, Torda LB =2 - ZABD =2 - 43° = 86°. B
CWy CBOMCTBA CyMMbl BHYTPEHHUX YI/IOB TPEYrosibHUKa 1 cBoncTBa 1:

/A= /C=(180°-/B): 2 =(180°-86°) :2 =4T7°. OtBeT: 47°.



YMPAXHEHUA

1.

NoKaXXnTe KOHIPYySHTHbIE YI/Ibl U KOHIPYSHTHbIE CTOPOHbI paBHOOea-
peHHoro TpeyronbHmnka MNK (pucyHok 43).

. N3 BepwmHbl M paBHOGEOPEHHOIO TpeyrosibHMKa npoBegeHa 6uUccekT-

puca (pucyHok 43). Mokaxute 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 ycrioBme 1 yTBepXgeHme
MectaMun n cbopmynmnpymnTe. BepHbl N1 NonyYeHHble CBOMCTBA?

. MNoctponite 6uccektpucy MC B TpeyronbHmke MNK. /3BecTHO, 4TO

/N =/K O60ocHymnTe, yto MN = MK.

. Haingute yrnbl npn ocHoBaHWM B paBHOGEOpPEHHOM TpeyrosibHuKe, ecnm

yrosn npu BepnHe paBeH: a) 30°; b) 120°; c) 90°; d) 60°

. @) MoxeT N1 yron npy 0CHOBaHMM paBHOOEAPEHHOIO TPEYro/bHMKa ObliTh

paBHbiM 1) 89°; 2) 120°; 3) 90°? OTBET 0OOCHYMTE.

b) Hangunte yron npu BeplmHe paBHOOepeHHOro TpeyrosibHuKa, ecnu
OOMH 13 yrnoB Npu ocHoBaHuK paBeH 1) 60°%; 2) 28°%; 3) 79°.

. Camup yTBEpPXOAeT, 4To Kaxkabl OCTpbIn yron npamMoyrosibHoOoro paBHO-

6edpEeHHOro TpeyrosibHMUKa paBeH 45°. INpaB nn OH?

. MegnaHa, NnpoBea&HHas U3 BepPLUMHbI A PaBHOCTOPOHHEro TPeYyro/bHUKa

ABD, paBHa 11,4 cMm. YeMy paBHa BbICOTa, NpoBeAEHHAdA 13 BepLumHbl 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/TUT ero NepuMeTp Ha Yactu

33 cM 1 42 cm. HanT 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, MeguaHa u BbICOTa,
0] NPOBEAEHHbIE K APYrOM CTOPOHE, KOHIPY3HTHbI COOT-
' BETCTBEHHO CTOPOHE, MeANaHe 1 BbICOTE APYroro Tpe-
yronbHuka (PUCyHOK 49). O60CHYNTE KOHIPYSHTHOCTb
C D 3TUX TPEYrO/IbHUKOB.
PUCYHOK 48
© ©
[poBepbTe cebs
Ofi0!
= o o
[:] [ []
A M H B A M, H, B,

PUCYHOK 49



B 370M pa3zene Bbl 03HAKOMUTECH C Pa3NINYHOT0
TUNa CUTYaLWOHHbIMI 3ad4aMK U UX PELLIEHK-
amu. Takue 3aaun cayxat GopMUpOBaHII0 Y BAC
TBOPYECKUX CnocobHOCTE.

\ e ‘
WHoraa GbiBaet TPYAHO OMpEeAennuTb TOYHbIE pPa3Mepbl
M3MEPAEMBIX 06beKTOB, ¥ TOrAa 370 JE/aeTcs I'IDI/IﬁﬂVI3VI-
TebHO. B 31OM pasfiene Bbl 03HAKOMUTECH C MOHATUAMU

abCOMIOTHON 11 OTHOCUTENbHOI NOTPELHOCTe NPUBANXEH-
HOW BEJIMYNHDI.

B X13HM 04eHb YacTo NPUXOAMTCS UMETb I8N0 C 3aJa4ami,
CBSA3aHHbIMY C DaHKaMK, CYETamu, NPOLIEHTaMK. 3HAETE /K
Bbl, KakuMit hopMyNnaMm1 N0Nb3yioTeA B baHKe Npy pacyeTe
NPOLIEHTOB M0 KpeAuTam? HageeMes, 4o NonyYEHHbIE
BaMM 3HaHWA N0 PELIEHNI0 TAKOTO POAA 3aay NOMOryT BaM
B DyayLLEM.

CHMTYALIMOHHBIE
SAJAYH




3a/layu Ha NOTPeLIHOCTb.
Abcosl0THas NOrpeLHocTb

=
-
=
17
I
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<
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[Mpn pelieHnn cuTyaumMoHHbIX 3a4ay NPUXoanuTca UMeTb 4eno C Tou-
HbIMW N MPUOBAMXKEHHBIMU 3HAYEHNAMU GU3NYECKUX BENUYUH. Hanpu-
Mep, MpU OKPYI/1eHUM BennuuHbl 6,39 cM OO0 AeCATbiX MONy4nUTCH
6,4 cM: 6,39 ~ 6,4. [pK TakoM OKpYyIrIeHUn OONyCcKaeTCca onpeneneH-
Has MOrpelHOCTb TOYHOro 3HayeHus ymcna. [NpubnmxeHHoe 4Yucio
yBennmumnoch Ha 6,4 — 6,39 = 0,01.

MNpn n3amMepeHun BennYnH (TeMnepaTypbl, OAB/IEHUSA, CKOPOCTU W
T.0.) NONIy4YEHHOE 3HaYEeHNE MO PasHbIM NMPUYMHAM HECKO/IbKO OT/INYa-
€TCHA OT TOYHOrO 3HAYEHUA N3MEPSEMON BENNYNHDI.

KJIACC TOYHOCTW U3MEPUTE/bHBIX UHCTPYMEHTOB

MNpn npoBegeHWn HAOMAAEHUA WM OMNbLITOB A/1 PELUeHUdA He-
KOTOPbIX 3a4a4 NPUXOAUTCS MPUMEHSATb N3MEPUTE/TbHbIE MHCTPYMEHTDI
(nvHenka, TpaHCNOPTUP, TEPMOMETP, BECbIl, MAHOMETP U T.4.). Ha aTnx
NHCTPYMEHTaxX MOXHO YBWAETb LUKany CO wTpuxamu. MIamepeHusa He
BCerga [atT TOYHbIA pe3ynbrat. TOYHOCTb M3MEPEHWU 3aBUCUT OT
yncna geneHnn (LUTPUXOB) Ha USMEPUTENBbHOM LUKare.

Onpefenvm TOYHOCTb U3MEPEHWIA, 3aBUCSLLYIO OT OTHOLLEHUS pas-
HOCTM ABYX COCEAHMX YNCEN Ha LUKane K YNCay AeNeHUn Mexay STUMun
YMCNaMN, HA HUXXECTEAYIOLLMX N3MEPUTENbHBIX MHCTPYMEHTaX:

Ha nopTHsXXHON NneHTe Mexay ABYMSA COCEAHWUMU YMC/iaMu BCEro
10-9

OAHO geneHune (pUCyHoK 1). TOYHOCTb NeHTbI paBHa =1cMm.

PUCYHOK 1

Ha nunelike mexay uncnamm 10 n 9 pacnonoxeHo 10 geneHwin.
10-9

Torga TOYHOCTbL paBHa: =0,1 cM (PUCYHOK 2).

PUCYHOK 2

Ha wkane TepMoOMeTpa mMexXxay OBymMAa coceHUMU MNOoKasaHUAaAMU
30°-20°
10

PUCYHOK 3 10 peneHunn (pucyHok 3). Torga TOYHOCTb TEPMOMETPA paBHa: 1°
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MPAKTUHECKAA PABOTA: W3mepsis nuHelrkol [NWHY KapaHaawa (pucy-
HOK 4), K NO/ly4EHHOMY 3HAYeHMUIO MPUMUCHLIBAIOT 3HAYEHMUE TOYHOCTU /n-
HEMKM CO 3HAaKOM «=»: 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 BeNMUMHbI a NoMy4valoT e€ pasHble Npubnu-
XXEHHble 3HaueHus. Uy kaxgoro npubnmnmxeHHoOro 3HayeHma ceosi, abco-
JIIOTHAsA NOrpeLlHoCTb.

MO,EI,yI'Ib Pa3HOCTM TOYHOIro 3Ha4YeHna a un I'IpVI6I'IV|)KeHHOFO 3Ha4YeHnqa Ha-
3blBaeTCSH a6COMOTHON NOrPELUHOCTBIO NMPUGNXKEHHOIO 3HaUeHus x: |a — x|.

Onpegenntb TOYHOE 3HAYEHWE BEIMYMHbBI MYTEM U3MEPEHUN HEBO3-
MOXHO. AGCOMIOTHAA NOrPELLUHOCTb MOKa3blBaeT, HACKO/IbKO U3MEPEHHOoe
NPUONMKEHHOE 3HAYEHNE OT/IMHAETCA OT TOYHOIO 3HAYEHUS BENYUNHDI.

Ecnun TouHOE 3HauYeHue BENUYMHBI PaBHO a, MPUOAMKEHHOE 3HaYeHne
— x, AonyLieHHas NorpeLwHoCTb — b, TO 3anucbiBaeTcs: a = x + b.

O0BPA3EL: YTto6bl onpegennts Maccy KOpobKM CO CNadoCTaAMM U3 MapTum
OAMHAKOBbIX KOPOOOK CO CNagoCcTaAMM, Bbibpanu HECKOMbKO LUTYK N B3Be-
cunwn. MNonyyeHHble pesynbraTbl: 350,2 T, 350 T, 348 1, 352 1, 349,56 1, 349 .
[anee BbluMcnunun cpegHee apndmeTmyeckoe HanbosbLIEro N HaMMeHb-
Lero n3 atTnx aHadeHun: (352 — 348) : 2 =350 1.

3a NorpeLwHoCTb B NMPUHSAIN NOyPa3HOCTb HaMbOo/bLLEro N HaUMEHb-
LLEro U3MEpPEHHbIX 3HAYEHWIA:

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 3HaYeHNA MacCbl KOPOOKMN Yaa?

PEWEHME: 125 +1 =126 n 125 —-1=124r1 Takum o6pasom, Hanbonbliee
3HaYyeHne Maccbl MOXeT 6bITb 126 r, HaUMeHbluee — 124 r.

OTBeT: 126 T, 124 1.

AbcontotHas
MOrpelHOCTb:
[T04HOB 3HAYEHME -

NPMBMXEHHOE
3HayeHue|
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6,b<a<5

T<a<9

YNPAXHEHUA

1. OKpyrnuTe 4ncno OO0 yKasaHHOro paspsaaa (Yeptodka nod HWM) M Ha-

anTe a6CO)'II'OTHyIO NOrpeLwHOCTb OKPYIeHn4.
a)2,341;  b)543,78;  ¢)0,9537;  d)-36,7921.

2. Bbluncnurte norpeLwHocTu OKpyrneHna n oonoHuTe Ta6nmuy:

o s Monyme 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 (pUCyHOK 5). KakoBa Haubonbluaga
abCoNoTHasA MOrPEeLHOCTb 3TOr0 OKPYI/IEHNA?
b) npu okpyrneHun no6oro ymucna mexay 7 n 9 NpnbNMmKeHHoOEe 3Have-
HVe Obl/I0 NPUHATO paBHbIM 8 (pUCYHOK 6). KakoBa B TakOM cCiy4dae
HanbonbLaa abCcontoTHas NOrpPeLLHOCTL?
“777 “877
: : : :¢ : : i I ¢ I
4 5 6 7 8 9 4 6 8
PUCYHOK 5 PUCYHOK 6

4. 'amepeHHada ¢ TovHocTbio o 0,1 meTpa gmHa 3abopa okasanacb pas-

HOM 12,5 M. Mexay KakuMun YncriaMmm pacrnosioxXeHa UCTUHHAA A/IMHa 3a-
6opa?

. AdnvHa un LWMprHa NpaMoyrosibHMKa ¢ TO4HOCTbO OO 1 cm paBHbl COOT-

BETCTBEHHO 8 1 6 cM. MeXxay KakKnMmn 4ymciamm pacnonioXeHbl Ymcna, co-
OTBETCTBYWOLME ANMHE W WMPUHE MPSMOYrosibHMKa? Mexay Kakumu
yncnamMm pacnosioKEHO BO3MOXHOE 3HaYeHue naowagn npsaMoyrosnb-
HMKa?

. IlamepeHunsa npsiMoyronbHoro napannenenunega ¢ TOYHOCTbIO A0 2 cM

paBHbl 23 cM, 24 cm M 27 cm. Mexay KakuMu ymcriamum pacrosioXeHo
4ncno paBHoe o6beMy napannenenvnena?



7. TemnepaTypa BO34yxa Mo MoOKasaHMaAM TEPMOMETPA C LIeHOW
aenenns wkanbl pasHon 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 abCOMOTHYIO MOrPeLHOCTb
OKpyrneHus. B kakoM cnydyae abContoTHas NOrpeLHoOCTb Haum-
6onbwas? NpoBepbTe BbIUMCAEHNSAMM.

9. lNpepacTtaBbTe Apobb % B Buae gecarmyHon. Okpyrnure go Thbi-
CAYHbIX, COTbIX, AeCATbIX. B Kaxgom cnyyae Hanmgute abco-
JIOTHYIO MOFPELLIHOCTb OKPYI/IEHNS.

10. MNpwn namepeHnn anvHbl CTona gonycrtmMaa abcontotTHaa no-
rPEeWHOCTb paBHa 1 cMm. [pu n3aMepeHnn paccToaHUSa Mexay
ropogamu gonyctmuMmas abcCo/toTHaa MOrpelHoCTb paBHa
1 m =100 cm. Kak no-BaLLemy, Kakoe nsmepeHune 6onee Tou-
Hoe? [Noyemy? O60CHyITE OTBET.

11. MpakTnueckaa pa6orta: LUtaHreHUMPKYb (PUCYHOK 7) — 3TO
WHCTPYMEHT C AOCTAaTOYHO OO/bLUON TOYHOCTBIO U3MEPEHUN.
DTUM UHCTPYMEHTOM MOXHO M3MEPUTb NIMHENHbIE pa3Mepbl
petanen, rnybuHy oTBepCcTuii u TpewmH. C NOMOLWbIO LWTaH-
reHUMpKyns mamepbTe /MHelHble pa3Mepbl KaKoro-Hubydb
npegMeta. Ha MHCTpyMeHTe yKasaH K/acC TOYHOCTU namepe-
HUA. 3anuwnTe pesynbrart.

. 0CHOBHaA
LKana

/ BCMOMora-
Te/NbHasd

LiKana

PUCYHOK 7

[poBepbTe cebs

=3 [E]
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_ 3ALAYA: MprbnnsntenbHO TOMLLIMHA Ye/loBeYeCcKoro Bosoca, 13-

i 3anomHuTe: M3mepe-

| HHe C MeHbllIei OTHO-
CUTEJIbHOM IOrPEeLIHo-
! cTBIO cunTaeTCs Gostee
TOYHBIM. .
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NoHATME OTHOCUTENBLHOM MOorpewHoOCTN NpnMeHdaeTCda and OueHKU
,EI,OI'IyLLI,eHHOl7I norpeLwHoOCTHn I/I3MepeHl/Il7I, OKpYyrneHna Nan HaxoxXageHuq
I'Ipl/I6l'Il/I)KeHHOFO 3HA4YeHnA Yncna.

OTHOCUTENbHAsA norpewHoCTb I'IpVI6)'IVI)KeHHOI'O 3Ha4YeHNA BeTUMYUHDI
paBHa OTHOLLEHWNIO aOCOMIOTHOW NOrPELUHOCTU MPUOGNKEHHOTO 3HaYe-
HUS K MOAY/O NPUBAMKEHHOIO 3HAYEHUS:

OtHocuTenbHaa _ abco/oTHas NOPELHOCTb
NOrpeLIHOCTL MOZYJ1b MPUBAMKEHHOID 3HAYEHMS

Bblpa)KeHVIe OTHOCUTENTBbHOM NnorpewHoOCTN B NpouUeHTax:

OtHocuTeNbHaa _ abconoTHas MOrpELLIHOCTb -100%
MOrpeLlHoCTb MOAYIb HpMﬁﬂM)KBHHUFO 3Ha4YeHNA

MepeHHasa ¢ TovHocTbto 0,01 mMm, paBHa 0,15 mMm. PacctosdHue ot
3emnu oo JlyHbl, U3aMepeHHoe € TOYHOCTbIo A0 500 KM, Npndansu-
TenbHO paBHO 384 000 kM. Kakoe 13 namepeHumn 6onee touHoe?

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 MPOoLEeHTax NMPUOGNKEHHOro 3Ha-
YeHWa paccToaHua mexay 3emnen n JlyHon paBHa:
_900 L 4 00130208333... = 0,130208(3)%.
348000 768
OtBeT: 0,130208(3)% < 6,(6)% 3Ha4WT, TOYHOCTb U3IMEPEHUSA

paccToaHnAa mexay 3emnen n JlyHol Bbllwe.

YNPAXHEHUA

1. OkpyrnuTte uncno 26,345:
a) 0o eanHuy ; 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 OKPYr/eHMn ymucna 3,65 oo gecs-
TbIX: 3,65 ~ 3,6 nnu 3,65 ~ 3,7.
b) Boluncnnte oTHOCUTENBbHbIE NOrPELUHOCTM 060UX NPUOBAMXKEHNI U
06bACHUTE BbIOPaHHbIA BaMu B MyHKTE (a) OTBET.



3. MNpeacrtaBbTe uncna M3 Tabnunubl B BUAE AECATUYHBIX Apobel, OKpyramTe go Co-
TbIX. BblUMCINTE C MOMOLLBIO Ka/bKynaTopa abCoMOTHYO M OTHOCUTE/IbHYIO MO-
FPELWHOCTU (OKPYrAMTE A0 AECATbIX) M JONOAHUTE Tabnuuy.

Yueno ,ﬂecﬂmquaﬂ ﬂ,pﬂﬁb AﬁCOJ’IIOTHaﬂ NOrpeLHoCcTb OTHOCMTeﬂbHaﬂ NOrPeLHoCTb
5
g
37
15
9
15ﬁ

4. CeriMyp onpefnenun, 4to AsiMHa JOCKM C TOYHOCTbIO A0 1 MM paBHa 269 mm, Tanex
Xe onpefenua, Yto AnnHa Opyron AOCKM € TOYHOCTbo Ao 1 cm paBHa 189 cwm.
Kakol n3 manb4nkoB 60/1ee TOYHO BbINO/HWA CBOE 3agaHne? MNovemy?

5. MpnbnmxkeéHHoe 3HayeHne — 4,89, oTHocuTenbHaa norpewHoctb — 1%. Onpege-
AnTe abCoNOTHYIO MOrPELLIHOCTb MPUGMKEHHOIO 3HAYEHUS.

6. MNorpewHoOCTb Npubopa Npu M3IMEPEHUM TONWMHbI KOHCKOro BOJIOCa paBHa
0,005 mm. MNokazaHne npubopa paBHaNoChb 0,35 mm.

a) Kak 3anucbiBaeTcs pe3ynbrtat U3MepeHuin?
b) HainTn oTHOCUTEbHYIO NOrpPeLLIHOCTb U3MEPEHN.

7. JononHute Tabnunuy:

Bbicota goma P%V"I';LaJv'l’l';I U3Me- r‘f\(?r%%mfg';’:: OTHocMTENbHAA NOTPEWHOCTb
Jlom Hapmuu 12 ™ 0,1Mm

[lom Yrypa S M 3%

Tlow Hursp 8 M 0,02 M

[Jlom Unasta ™M 10 em

8. Kakune 13 namepeHmin npoBoannncb 6o1ee 4yBCTBUTENbHLIM NPUGOPOM?
a) Macca aBTomo6unisd, paBHasa 3 T, M3Mepssiacb Ha aBTOMOOU/bHbBIX Becax € No-
rpewHocTtbio 100KT;
b) Macca nekapcTtBa, paBHas 5T, U3Meps1acb Ha MeANLMHCKNX Becax C norpeLu-
HoCTbto 0,01T.

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 rpy3onoabeMHOCTb aBTomobuna 2,5 + (15% ot 2,5) 1. Hanante
HanboNbLUYIO Maccy rpysa, KOTOpYK CNOCOOEH MOAHATb 3TOT aBTOMOOW/Ib.

11. AnameTtp JlyHbl d = 3476 + 1 km. Yemy paBHa OTHOCUTE/IbHadA NOrPeLIHOCTb U3-
MepEHM B NpoLeHTax?
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331244 Ha NPOLLEHTDI

Mpn peweHnn MHOrmMx 3agad BbIMNOMHAKTCA OENCTBUS HaL OLHO-
yYieHamMu, NPUMeHSTCA GOPMY/ibl, 3aNUCaHHbIE C MOMOLLbIO NMPON3BeE-
OEHNS 4Yucen 1M nepemMeHHbiX. K TakMm 3agadaM OTHOCATCS noacyer
yncna Xutenemn, pacyet 6aHKOBCKUX onepauunii n gpyrue.

3ALIAYA 1: Axmepn, BNoxuB B 6GaHK Ha Aeno3uTHbin cueT 10 000 MaHa-
TOB, Yepes rog 3abpan mx ¢ 20%-HboiM poctom. Onpegennte, CKOIbKO
neHer 3abpan Axmen;

PEWUEHMUE:

1. Hangmnte 20% ot umcna 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 MONTYYEHHOM pe3yribraTe.

M3yuum aBa cnocoba pacyetra KOHEYHOW CyMMbl Npu 6@HKOBCKUX
onepaunsax. B nccnepgoBaHHbIX 3agadax nonyyYeHHble U3 6aHka AeHbru
OKasaNncCb yBe/IMYEHbl Ha HEeKOTOPbIM MPOLEHT OT nepBoHayaslbHON
CyMMbl AeHer. Takoro Tmna 3ajaydn Ha3blBaloTCH 3a4avyaMmn Ha NpoCTon
MPOLLEHTHbIA POCT.

|. 3AZIAYX HA NPOCTON MPOLIEHTHbIA POCT

B HekoTopbix 3agadax npu OONbLIMX BPEMEHHbBIX MPOMEXYTKaX
pacyeTbl yCNoXHATCA. B 3TOM cnydae LenecoobpasHo Nonb30BaTbCA
dopmynamum.

[Nns BblYMCNEHUA MPOCTOrO MPOLEHTHOrO yBennyeHus (yMeHblue-
HUS) MPUMEHSsIeTCA cneayrolas GopmMyna:

S, =so(1+ﬂj, S, =so(1—ﬂj
100 100

208



3pecb S, — nepBoOHayvasibHOe 3Ha4YeHne, S, — KOHeYHOoe 3HaYeHue, 1 — YUCTOo,
nokasblBalolLlee BeIMYNHY MPOLEHTHOrO M3MEHEHUA 3a eOWHWULY BpeMeHW,
n — NPOMEXYTOK BPEMEHMW.

3ALAYA 1: Alicenb B3Ana kpeauT B GaHke Ha cymmy 25000 MaHatoB nof
MPOCTOM NPOLEHTHbIN pOoCT B 12% B rog. CKONbKO AeHer OoHa Ao/KHa BEPHYTb
6aHky 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 YCyru MooXua Ha cyet
500 maHaToB. B CcBA3KM C onaton OoKasblBAEMOW YC/Yru B/IOXEHHas CymMMma
eXeMeCa4YHo yMeHbluanachb Ha 10%. Ckonbko AeHer octaHeTcs y [xamana Ha
cyety yepes 3 mecsaua?

PEWEHUE: S, = 500 M, n = 3, r = 10%. Tak Kak CyMMa yMeHbLLAEeTCs, BOCMO/b-

3yemcs opmynon n3 npumedanus: S, =S (1—%)

S; =500- l—w =500-0,7=350 M.
100

OtBeT: 350N

YNPAXHEHUA

1. Mnaxa cumTaet, 4yto BNoXeHHas eto B 6aHk cymma 300 maHaTtoB nog 30%
npunobbinn Yyepes 5 et coctaBuT 750 maHat. Kak no-Bawemy, npasa an oHa?
O6bACHUTe OTBET.

2. Bknagumk nonoxun Ha geno3uTHblin cdeT 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

GopMyribl 4N BbIYMCIEHNA CNEeAYIOWMX BENYMNH:
=9 =9 =9
a)S, =" b)n =7 c)r="1
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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
lNonyyeHHoOe paBEeHCTBO 7 = S—" aBnsetca popmMynon ana onpene-
T
1]

NeHnd n.

4. a) [Mopf Kakyto roAoBYO 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 MPOLEHTHbIM POCTOM B
18%, cnycTa rog coctaBuT 7 316 maHaToB? Ecnu aTa e cymma 6yaeT Bno-
»KeHa B 6aHK € rogoBo ctaBkol B 20%, CKOMTbKO AEHEr MOXHO MOy4nTb
cnyctsa 2 roga?

5. [lononHute tabnuuy, ncnosnbysa Gopmyy NPOCTOro NPOLEHTHOO PoCTa:

No B [oa080iA Bnoxennas cymma  Cpok 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 Tabnnue oTBeTbTE Ha Creaytolme Bonpochl. Bo Bpems BblUMCNEHNSA UC-
NoNb3ynTe KanbKynaTop:
E E a) B kakyto cymmy npeBpatatca BnoxeHHble B I 6aHk 3 000 maHaToB Yepes rog?
- b) Ckonbko geHer BbinaatuT Il 6aHk Yepes 6 mecaueB 3a BNoXeHHble 7 000 ma-
HaTOB?
E c) Ckonbko AeHer go/mkeH 6yaet Bbinaatutb Il 6aHk 3a 4 roga npu rogoBom
npoueHTHon ctaBke B 20% OT HayanbHOW CyMMbI, yKa3aHHOW B Tabnnue?

MpoBepbTe cebs

6. na 3aHatua 6usHecom CyneiimaH B3an B kpeauT 20 000 (N Ha 5 neT u3
6aHka nopg 10% rogoBbix OT B3ATOM B 6aHKe CcyMMmbl geHer. CKOMbKO geHer
OO/KEH BEPHYTb B 6aHK npeanpuHMMaTesib B Ha3HaYeHHbI CPpoK?

7.B popmyne S =S (1 + 7% -n) UNCNO 72 MOKA3bIBAET CPOK XPAHEHUSA BIIOXKEH-
n 0

HOW CyMMbl (T%:TJ. M3 3TMx paBeHCTB Hanuwute GopMysy, 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.
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8. [lns onnatbl oKasaHHOW e ycnyrun J1atuda nonoxunaa Ha cBoi c4ét 1000 M.
Mo goroBopy 3a OkasaHue yC/yru 3ta CyMMa KaXkablli Mecsl, yMeHbLIaeTCa
Ha 5%. Yepes CcKoNbKo 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%- ronoBow NPOCTON NMPUPOCT. 8 MecALes =
8 2
=§:?roua

10. Pogutenn Haprmns gnaga nony4vyeHns go4vepbio BbiClero obpasoBaHna 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 oby4veHua 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 KaXKAbIN MOCAEAYIOWNIA MOMEHT BPEMEHMN.
Hanpumep, nonoXeHHas Ha 4ENO3UTHbIM CYET B OaHKe Ha 3 roga cymMMma AeHer,
NepBbIV o4 YBETMUYNBAETCA Ha OnpenenéHHbIn NpoLeHT. B KOHLe BTOporo roga
nosny4yeHHas CyMMa yBenM4yMBaeTCsl Ha TOT e npoueHT. Ha Tpetuin rog nony-
YEeHHas B KOHLLe BTOPOro roga CyMmma eHer yBeNnM4mMBaeTCs Ha TOT Xe MPOLEHT.
Takuve 3agaydn Ha3bIBatOTCA 3a4a4YaMn Ha CMTIOXKHbIV MPOLIEHTHbINA POCT.

3ALAYA 1: KnueHT nonoxun Ha cuyét B 6aHke 35 000 N cpokom Ha 2 roaa.
Ckonbko geHer 6aHK JomkeH OyaeT BEpPHYTb KIMEHTY Yepes 2 rofa, ecim 6aHK
Kaxkapli rof yBesimunBaeT CyMmMy npeablayLiero roga Ha 3%7?

PEWEHMUE:
1. Hangute 3% ot cymmbl 35 000 M
2. Cnoxute nonyyeHHoe ymcno ¢ 35 000.
3. Hangute 3% OT nony4YeHHOM CyMMbl.
4. CnoxuTe 3TO YMC/IO C pe3y/1bTaToOM BTOPOM onepauumu.
5. BbiCkaXxnte CBOE MHeHUE O pe3yrbraTe.

(OPMYJIA CNOXHOT0 MPOLLEHTHOIO POCTA

ﬂ,l‘lﬂ BblYNC/TEHNA CJ/ZTOXKHOIoO MpoueHTHOro npupocta 4ucra rMnpuMeHdaeTCcd
cnegytouwaa ¢opmyna: .
r
S, =85 1+—
100

3pecb S, — HavanbHas Cymma, S, — KOHEYHas CymMMa, 7 — YWUC/O, MOKa-
3blBatoLLiee NPOLIEHTHbIN POCT 3@ €AMHULY BPEMEHMU, n — BPEMS.
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Pewwte, nepesess
MECALb! B roAbl.
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3AZIAYA 2: HycpaT nonoxun B 6aHK 7 000 M. fToaoBOW NPOLEHTHbIM POCT GaHKa
cocTtaBnsgetr 11% oT cyMMbl npegblaywero roga. Kakyo cymMmy nonayyut Hyc-
pat yepes 2 roga?

PELEHUE: B nepBbiin rog 7000 M yBenuumnuce Ha 11%. CnegoBaTenbHO, B KOHLE

nepBoro roga cymma 6yaoet coctaBnaTb 7000+7000-% =7770 . Bo BTOpOIA

rog 7770 N yBennunnnce Ha 11%. CnegoBaTtenibHO, B KOHLEe BTOPOrO rofa CyM-

Ma yBenuumnachb Ha 11% OT CyMMbl NEPBOro roga: 7770+7770-% =8624,7 M.

DTy Xe CyMMy AEeHer MOXHO MOoMy4YnUTb Mo GOopMysie C/IOKHOIO MPOLIEHTHOrO
pocrTa:

n 2
S =8,(1+="—] =7000-[ 1421 | =7000.1,11* = 8624,7 ™
100 100
OTtBeT: 8 624,7 M

1. icmann ytBepxgaer, uto 700 (M, BNOXeHHble B 6aHK C rogoBbiM MPOLEHT-
HbIM goxoaoM B 10% OT CyMMbl nMpeablayLlwero roga, yepes 2 roga cocTtaBsT
800 M. BepHo nn ero ytBep>xxaeHne?

2. ApxuTekTop pelwwun 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 B/IOXEH-
HOWM CYyMMbI, @ BTOPYIO NOMIOBMHY — Ha 2 rofa B KOMMep4eCKnin 6aHk ¢ rogo-
BbIM MPOUEHTHbIM pocTom 10% OT cymMbl Npeabigywero roga. Kakom 6aHk
pan 6onblue goxopa?

3. OnpepenéHHasa cymMma feHer, BIOXKEHHbIX B 6@HK C rofoBbIM MPOLEHTHbIM
poctoM 25% OT cymMmbl npefplgyulero roga, yepes 3 roga coctaBuia
100 mnH AN\, Kakoii Oblnia mepBoHaYasibHas CyMMa, BIOXKEeHHas B 6aHK?

4. Azep B3g1 5 000 maHaTOB B KpeauT M3 6aHkKa C roA0BbIM MPOLEHTHBIM POC-
TOM B 12,5% OT nepBoOHa4vasnibHOM CyMMbl. Kakylo CyMMy OH OO/XeH Bep-
HyTb 6aHKy 4Yepes a) 6 mecsues; b) 15 mecaueB?

5. Yncno aBtoMob6UNel ropoACKOro HaceeHUs yBeNMUYMBaeTCa Kaxkabld rog
Ha 15% no cpaBHeHMIO C npegblaywmMm rogom. Onpegennte BO CKOMbKO
pas BbIPOC/IO YMC/I0 aBTOMOGUEN B TeyeHne 5 fnert.

[poBepbTe cebs
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JlencTBMA HaZ MHOXECTBaMM

PA3AEJ 10

Bam 13BecCTHO, 4TO Takoe o6beanHEHNe, NnepeceyeHmne 1 -
Pa3HOCTb MHOXeCTB. Bce 3TM AeiCTBMA Had MHOXecTBamMu
o6/1agatoT pas3/IMYHbIMM CBOCTBaAMM.

Ona mHoxecTs A,B,C BepHbl criegytowmne CBOMCTBa:

BcrmomuuTe:

Kak onpezensitoTcs
3JIEMEHTbI 00'beJUHEHHUS
MHOeCTB? A Kak -
3/IEMEHTBI lepecevenus? /

@ NepemectutensHoe caolicTso:

@3 A@
AuUB =BUA ANnB=BnA

€)) CouerarensHoe caoiicTso:

C ©
1@3 @

AuBulC)=(AuB)uC ANnBNnC)=(AnB)nC
@ Ecnn BcA (B nogMHOXecTBO MHOXeCTBa A), A &Qcﬂoca:a;
: by ".}j‘?‘a.?:agv:;f‘:‘
£.9¢09 00 g ,7¢
( (
AUuB=A AnB=B
(4) JAV Y

@aruz=AAND=0.

Ecnv Bc A, 10 MHOXecTBO B=A\B
Ha3bIBaEeTCA OMO/THEHMEM MHO-
xectBa B oo A

N
[
W




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. [1poAeMOHCTPUpPYITE BbINO/THEHME
A nepemMecTuTeIbHOro CBOICTBA.

HbIX, LefibiX N paunoHanbHbix yncen? Kakme ns Hux aBnsioTCs nog-
MHOXeCTBaMM ApPYrnx MHOXeCTB? /I300pa3nte nx ¢ MOMOLLbIO gnar-
D pamMm dnnepa-BeHHa.

II 2. YTO Bbl MOXeTe CKasaTb O YucC/e 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;
I) snemMeHTbl, BXOAALME TOMbKO B MHOXECTBO A,

h) anemeHTbI, BXOAsLLME TONbKO B MHOXeCTBO C;

k) anemeHTbl MHOXecTB A\D, A\C n D\C.

S &)

4. a) NMokaxnTe ABa TakMX MHOXEeCTBa, COCTOSLMX KaXgoe K3 TpEeX
3N1EMEHTOB, YTOObl UX 0OBbEeANHEHNE UMENO YETbIPE 3/1EMEHTA.
b) MokaxuTte Takne Tpu MHoXecTBa A 1 B, 4tobbl n(A) =4, n(B) = 6,
n(AnB) = 2. Hangnte n(AuB). N306pa3ute 3TM MHOXecCTBa C
MOMOLLIbIO Anarpammbl dinepa-BeHHa.

5. Kaxxgaa cemMbd, nNpoxuBalowas B Hawem Jome, nognucanacb Ha
raseTty, XypHasa WM Ha TO U gpyroe. 75 ceMen nosyyatoT rasethbl, 26
cemMen — XypHanbl, 18 cemen — u rasetbl, n XypHasnbl. CKONbKO
cemen NPoXMBaeT B HaLLeM gome?

6. Ha LWKONbHbLIX CMOPTMBHbBIX COPEBHOBAHUSAX MO Gery u npbbkkam B
BbICOTY M3 yyawmxca VIl knacca BbINOMHUAM HOPMaTMBbI 25 y4acT-
HMKOB. 7 YenIoBEK BbINO/IHWUAIN HOPMaTMBbLI N0 060uM Buaam, 11 yeno-
BEK — TO/IbKO Mo 6ery. CKOMbKO yyaLUMXCs BbINOMAHWIM HOPMATUBbI:

a) no Gery; b) No npbikkam B BbICOTY;
C) TO/IbKO MO MPbI>XXKaM B BbICOTY?

7.3 61 y4daulerocs 27T yenoBeK 3aHMMaETCs KONTEKLUMOHNPOBAHNEM

Menanen, a 35 — Mapok. 6 4YenoBekK KOMNEKUMOHUPYIOT U Mefdanu, u
MapKn. CKOMTbKO y4YallMXCs HUYEro He KONMeKUNoHnpyeT?

EZE

F::EF 8.a)ecimn(A) =18,n(B) =23 un(A nB)=9,n(A UB) =?

E ol b) ecmm n(M U K) =42, n(M) = 35, n(K) =28, n(M " K) =?
- c)ecun(C N D) =7,n(C) =19, n(C U D) =22, nD) =7

[poBepbTe cebs
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PA3AEJ 10

1.

2

3

- 9dAd N hd NLLJIBAUBdRNE

N3 604uku ¢ 100 2 coka otmnm 10 2 n gobasunn 10 .2 Boabl. M1 Tak HECKONBKO
pa3. MOXHO N1 NOC/Ie HECKObKUX TaKNX OENCTBUI MONYYNTb PacTBOP, B KO-
TOpOM coka byaet 72,9 »?

. @) Hangmnte Hanbonblumin HatypanbHbiM genutenb vucna 10!, He paBHOro

eMy camomy.
Vkazanne: 3gecb 10! = 1-2-3-4-5-6-7-8-9-10.

b) Ha kakoe HavMeHbLlee HaTypasibHOe YMCNo He 6yaeTt genutbcsa 1017

. B MarasumHe ogexabl 06bsBAeHa akLUs:

Kaxapbiit nokynatenb, cAenasiiuii NOKYNKK Ha CyMMy
cebiwe 1000 MAHAT, nonyyaer BOHYCHYI0
KAPTY 100 MAHAT.

boHycHas kapTa AaeT NpaBo Ha Noay4eHue U3 aT0ro MarasuHa
T0BapoB Ha cyMMy 100 MaHar. YyacTHUK aKuum TepsieT npaso
Ha BO3BPaT TOBapa.

Ll
—
T
Ll
—
o=
o
-
LO
=)

HapMunH xouvet kynntb KocTioM 3a 950 maHart, tydnam 3a 80 mMaHaT U CymKy 3a
60 maHaT. B kakoM c/fiy4ae 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?

. Yuutenb gan 3agaHue y4YeHNnKaM COCTaBUTb 3a4a4YMn Ha COBMECTHYIO pa60Ty.

B ycnoBuu 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 OGpuragbl BbINMOAHAT 3Ty paboTty
paboTas BmecTe?» 3agadvy no TpeOOoBaHWIO y4nTensa Hago COCTaBUTb Tak,
4TO6bl B OTBETE MOAYyYMNOChb «24 AHA». CKOMbKO pPa3/IMYHbIX BapuaHTOB
MOXHO COCTaBWUTb B 3TOM C/ly4ae, ecniv a u b HaTyparsbHble Yncna v a > b?

. a) [Ba Manbumka urpatoT B LWIALWKKM Ha AOCKe 8x 8. [Nocne HeCKONbKNX XO-

OOB BO3HMKAET CUTyaLMs, KOr4a YMC/I0 YEPHbIX CBOOOAHbIX KNETOK 6onbLue
yncra 3aHATbIX YEPHbIX KNeToK B 3 pasa, a y OO4HOro M3 MasbyuMKoB
Lwallek Ha 2 6onblue. CKOMbKO LWALLEK Y KaXXAoro Masbymka?

b) loyb B 0OMHOYKY 3@ AeHb MOXET COTKaTb 3 apluMHa TKaHW. 4 OHS OHa
paboTtana ofHa, HO 3aTEM K HEW Ha MOMOLb MpuLLIa MaTb, KOTOpas B
O€eHb TKana 5 apwmHOB TKaHW. OHM NpekpaTtuan paboTaTb, KOrAa X TKaHu
CpaBHAINCb ANNHON. CKOMbKO apLUMHOB TKAHW OHWM COTKann BMecTe?
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c) MaTb pasgana geTam NOpPOBHY opexn. HYeTBepo 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, umes 10 maHat. ECM K OCTaBLUENCA Y HEro

nocsie NOKynok cymme geHer fob6aBuTb elle O4Hy YeTBepTyo ocTaTka, TO Y
Hero 6yaeTt 7,5 % OT nepBOHaYasibHOM CyMMbl. CKOMbKO OEHEr Y Hero ocTta-
nocb?

. MepBbIin 13 Tpex 6paTbeB BNOXWA B 6aHK @ MaHaT ¢ p%-i nNpubbinbio, BTO-

a
2
[Nokaxkute, UTO Yepes3 roa Kaxablii N3 HUX nonyynT oanHaKoBYIO npuobbinb.

pon — 2a MaHaT C %%—171 NPUObBINBLIO, TPETUN — - MaHAaT C 2p%-n NPUOBLINbIO.

. MpeanpuHumaTtens ckynua 200 akumin HEKOTOPOW M3BECTHOW GUPMbI MO

100 maHaT 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.

. ApeBHaa 3agayda: CagoBHMK gan Tpem cbiHoBaM 100 "MMOHOB 1 nopy4nn

npogaBaTb IMMOHbI MO paBHOM LeHe. 1o Bo3BpalleHnn ¢ 6alapa nepsBbli
CblH BepHyn 1 maHaTt 80 ranmkos 1 4 NMMOHa, BTOPOM CbiH BEPHYN 1 MaHat
60 ranmkoB M 3 nuMoHa u Tpetnn — 1 maHat 20 ranmkoB 1 1 IMMOH.
CKOMbKO IMMOHOB Aan CafOBHUK KaXXAOMY CbIHY?

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 4yMcio, nonydatolleecs M3 gaHHOro HaTypasbHOro ns-
TU3HAYHOro YMcna NpPUMNUCbiIBaHMEM K HEMY CMnpaBa 2, Ha YMCno, Nony4a-
oLeecs N3 MCXOOQHOro NATU3HAYHOMO YMca NpMNUCbIBaHNEM cneBa 2, 10
nony4mntca 3. Hantn a1o NaTM3Ha4YHoOE Ynco.

11. Mpu nogrotoBke npeseHTauum no teme «bbiToBble 0TX0AbI U 60pbba C 3a-

rpa3HeHnemMm Opr)KaIOUJ,eVI cpedbl» LWKOMbHUK COCTaBW/ T86I'II/ILI,y C HEKOTO-
p0|7| MHCDOpMaLI,MePI O eCTeCTBEHHOM pPa3/1oXXKeHNUN HEKOTOPbIX OTXOO0B.

Bua otxoaa Bpems pasnoxenus
Koxypa baHaHa 1-3ropa
Koxypa anenbcuHa 1-3roga
KapToHHbIe Kopobkiu 0,5rona
Xesauka 20-25 net
[a3era Heckonbko AHelt
[TnacTukoBas nocysaa Cabiwe 100 ner



a) LUkonbHWK pewnn nepegenartb 9Ty Tabnuuy B CTONO4YaTylo Anarpammy.
Hackonbko uenecoobpasHo 3anucaTtb 3Ty nHGopmaumio B Buae Ctonbya-
Ton Anarpammbl? O6bACHUTE.

b) Kakyto gnarpammy npegsioxure Bbl 4149 Takon nHbopmaumnm?

12. KnneHT 6aHKa BMOXWUN AeHbrn ¢ 6%-oih rogoBoi npuobbinto. Ecnm 6bl oH
Broxun Ha 5000 maHaT MeHbLUe aeHer, To 3a roa ero Npubbl/ib 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
6onbLle, TO Yyepes3 rog nonyymna 6ol 750 maHat Nnpmnbbinn. CKONbKO AeHer
nonoxuna Mnaxa Ha cyet?

14. Moe3a, ABMXYLLMIACS CO CKOPOCTbIO 65 KM/4Y, Mpoe3xaeT MUMO Mneluexoaa,
MayLwero no napansenbHon gopore B TOM Xe HarnpaB/ieHMN CO CKOPOCTbIO
5 km/y, 3a 30 cekyHa. Hangute annHy noesga.

15. Noe3n, oBwxywmiica 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 BpeMS4,
KOTOpPOE OH MOTPaTUT, ABUrasiCb TeéM WU/IM MHbIM BUAOM TPaHCnopTa:

Bua, [y o1 Aoma Ao Tlopora [yTb 0T 0CTaHOBKN A0
TpaHcnopTa 0CTaHOBKY bpara
aamﬁyc 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 MUH.

MNpy ncnonb3oBaHMM KaKoro Bmaa TpPaHCMopTa Ha AOPOory yihaeTr MeHblue
BpeMeHn? OTBeT 3anunTe B Yacax.
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O1Bernl

|. Cratnctuka. BeposiTHocTb

Crp. 8-9. Nel. a) moxxkmible; b) 13%; Ne2. a) 300; b) auBaps; c) ~880; Ne3. b) gpamaTudecKuii KPy>KOK 1 BO-
Jreit6bour; 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%; Ned.
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) Hammpuwmep, ecayt mpumvenuTs 3Ty popmyaty Q = 3*T + Y + G + 3*R pevttuar 1-ro aBTroMobmisa 6y-
net BbIle; Ne5. HauMeHbIlee ~3,2°, HauboJbIinas ~10,3% Ne6. a) 24%; b) 32%; ¢) 56%; d) 96%; NeT7. ~ 0,48;
Ne10. a) Maamrre 14 jet u Bo3pactoM oT 14 1o 17 jet ~50%; b) umcio HocuTesell CIIopTUBHOM 06yBY B BO3-
pacre 25-34 net u 35-44 roza cocTaBIsAET OHY UETBEPTYIO BCEX HOCUTEJIEN. C) TUCTOTpaMMa Uy 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.

crp. 22-23. Nel. a)Huciio TypMCTOB, IOCeIIaImMX Typryio, pacTeT u3 roja B rof. Umcjo TypucToB n3 Ame-
PpuKRM cocTtaBiyisgeT GOJBIIMHCTBO U T.A.; b) Uucmo TypuctoB u3 CIIA MOKeT YMEHBIIUTHLCA ¥ COCTABUTH
600000 m T.71.; ¢) Yncao mpuexaBimx u3 Azepbarimzkana 1 dnonmn yBesmrauBaercs; Ne3. VYV KaxkIoro us3 AByX
6oJbIIIMX TeMIepaTypa Tesaa ObLia Bbite 37°C, 3aTeM TeMIepaTtypa Tesa PaTuMbl HOPMaIN30BaIACh, TEM-
neparypa tena Haspuu ocraBasach nocrosaHoi. K 11(23) wacam Bedepa Temmeparypa y ob6omx yBesm-
gyidpes. Y Haszpmr Obina Bbirre. K Houm Temiepatypa crajsa nazfaTb. MOKHO CIIPOTHO3MPOBATH, YTO K
yTpy oHa Oymer HopMmaJsbHOI. Ned. a) B Hosab6pe B Baky MOKHO criporHo3mpoBaTh ~49°F =9 4°C, B Illy1re
~39°F = 3,8°C u B HaxuwiBane ~29°F =-1,6°C; b) B Hosi6pe B Illyire Temmeparypa moxkeT Ha 10°C ObITH
HKe, ¥eM B Baky; c) B nekabpe B Illyire temrepatypa mozket Ha 10°C ObITh HMzKe, 4eM B Baky; Ne5. a) Ha
3-i1 memedie; b) Ha 6-i1 Hemeste; ¢) 10-a Hemes.

cTp. 26-27. .N'01 a) MB.JIOBO3MO)KHO€ coGLITme b) MaJIOBOSMO}KHoe cobbITHE; C¢) ToCTOBEpHOE —1; .N'02 0,5;
Ne3. 0,4; Ned. 16’ 4,.]‘{'05 17,N°6 a) 10,b)Ol c) 18,d) 6,e)Ol f)45,N08 a) 0,1;b) 0,2; ¢) 0,07; d)0,08; Ne9. a) 36~01
b) gzO,Z; c) gz0,2, Ne10. a) 0,125; ogHO GuarompuaTHoe cobvITie; b) 0,25; 2 6JaroIPMATHBIX COOBITHS;

c) 0,125 BepOATHOCTD IIONIAIAHNA CTPEJIKM Ha CUHIOI YacTb — 0,125 (KazKIyro 4acTh pacCcMaTpUBaTh OTEJILHO);
d) 0,375; 3 6maronpuATHBIX caydasd; e) 0,125; [TonagaHme cTpeaKM HA KaXKAyI0 KPacHyo YacTh paBHa 0,125.
crp. 29-30. Nel. 1 Kpyr resmMTced Ha 5 PaBHBIX dYacTell, 2 4acTy OKPaIlIMBaIOTCA B KpacHbI/ 11BeT. Ne2. a) P (kpac-

Hoe 1ym 3ejenoe) = 0,25; b) P (me xexroe) = 0,75; c) P (me qepHoe) = 1. Ne3. a) P(3)= fli, b) P(2 mmt 5) = ;,
¢) P (menbitre 5) = g, d) P (ue paBHoe 6) = 2, e) P (mpoctoe umiciio) = f) P(9) = 0; Ned. 0,96; Ne5. a) P(m, n, p i t) =
=0,125; b) P(a)=0; c¢) P(COI‘JIaCHaH)=§; d) P(I‘JIaCHaH)=%; e) P(ry6HaH TJIacHAasI) =§; f) P(msarkas roracuast)=0,125;
Ne6. a) 0,2; b) yBemrumresz; Ne7. a) 0,9; b) 0,6; Ne8. a) 0,6; b) 0,5; Nell. a) 0,5; b) 1; c¢) 0,5; Ne 12. Het; Ne 13.
a) %; b) %; Neld. %

ctp. 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) = 2; b) P(2, 6, 10 s 12) = —; Ne3. b) 53 Ned. a) P(12) = 2; b) P(uer-
Hoe gmcyo) = 0,5; ¢) P(tmpoctoe uncio) = 0,3; d) P(apobs) = 0; e) P(mensite 1) =0; f) P(Gosbitie 25) = %; g)P(xpar-
HO 2-M 1 3—M)=%; h) P(okamunBaercs Ha 5)=0,1; Ne5. d) curmit; Ne6. a) 36; b) 30; %; Ne7. a) 6%; b) 94%; ¢)14100.

II. PaupoHanbHble yncna
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} u {17}; c) { 5—82—82}1/1{— —223—11},d)14 3,5; 12; 1} n {1,7; 17, 22,1,093},

15’ ' 9’
4 20 25 15 6 9 6 12 5 20 25 125
Ne6. a)§=ﬁ=%=ﬁ=14’b)7=ﬁ=ﬁ=ﬁzzs’c)125‘1Z=Z=E=%=m;d) 52—-51o=-525—
-520 26 3 6 7 14 5 1 125
=700 = 5,N07 O6pa3zerr: a) 25— =100 "13 = "9 -3ﬁ= 35 100 = b) 2,3=- 210, 7,25:71, 0,24:@,

9,03 = ?8(3), Ne8. 1) Oyzer B 4 pasza 6oablite; 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(7)}; b) {0,(7); 5,333...; 32,(56); 0,(345)};



c) {6,98(3); 1,43(12); 2,0(7)}; d){3,4; 2,003; 0,444; 0,5; 8,111}; Ne2. 0,1(6) — cmerrannas; 2,32999... = 2,32(9) —
cmerntagHadg; 21,823823823...=21,(823); 9,09323232...=9,09(32) —cmernranHas; 1,64026402... =1,(6402)—uncrad;

3,454545... = 3,(45)— uncras; 0,123444... = 0,123(4) — cmerrarnas; 3066,666... = 3066,(6) — uncras; 0,24752475...
= 0,(2475) — umcras; 93 02654654 — 93,02(654) — cMemAHHAS No4 T = 0,03) g = 0,6); 15 = 058(3),
3

5=0 1875, E =0 (6), 0 = 0,45; 1 = 0,(523809); 8_o 60(714285); 5 = 0,9375; 3 =0 208(3), 0 = 0,42;
16 465 900
75 =0 @), 2 75 =0,1(3); 99 =0,(20); 200 =0,42; 555_o (837); 5o = 0,9; MNe5. IIpasa.

232 1 23 673 256 1 1
CTp238 -39. Nel. a)lé)’?, b) 132, 0)1;’(7)31, d)4§7, e) 8190, f) 15595 Ne2. a) 9, 133 311, 21@ 999 1999 16999 9999° 5,3?;
5
b) E’ 1%, 75, ZW, 10m m, 16m m, Ne3. a) 2 (7) 2 n2 4(7) = 290, b) 0 (54) = 99 0 3(54) 990,
18 abc—a.

N95.a)1,2(5)=1+0,2+O,0(5)=1+E 90_1+19 %=1+%=190,N6 a)8—,b) 990

b“ b. 8. 7,(9999) = 7 % =8:0,13; —3,9; Ne9. ~1600 vvZ; ~2400 vz,

cTp. 41. Nel. a) Ha YICJIOBOM OCK KOOpI{I/IHaTa TOYKM, PaCIOJIOKEHHO} cIIpaBa OT HadaJja OTcYeTa, II0J0-

—

; )1, m(nmm) =

_1(mnm)_1 s NeT. 5

JKUTeJIbHA, KOOPAMHATA TOYKY, PACIIOJIOIKEHHOI cJeBa OT HadaJja OTCYeTa, OTPUIATEeJIbHA, KOOPAMHATHI
TOYKM, COBIIQJIAIOIIIE} ¢ HaYaJIOM OTCYeTa, PaBHBI HYJIO; b) IIPOTUBOMIOJIOKHBIE YKCIa; ¢) 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; (0 566), 3 67(4))
crp. 43. Nel. a) AB = 4,43; b) MN = 6,75; ¢c) CD = 3 ;d) FD = 6.38(98); ¢) KF = 0,(06); f) EH = 635; Ne2. a)8
Ne3. -11,41; Ned4. a) N(0,64) man N(-6,44); b) M(-2,53(8)) momm 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 np.; Ne6. 88; Ne7. 116 cm, B(111).

cTp. 44-46. Nel. a) 5 (8) > -12,(9); b) 3,(5) > 3,55; c) -2,(67) < -2,676; d) 11 = 10,(99); e) 21,56(5) < 21,5657;

) -0,78(3) < -0,(78); Ne2. a) <;b)<;c)=;d) >;e) > )=, 2) > h) > Ne3.2u 3;-1u0; 0m 1; 11/12 -6m-5;31m
32; -582 1 -581; Ne6. a) 23,53 <3153 -0,3; =25 25 1153 o 25 b) w5 13 a9 0,55 -5 -2 17 o ~1135 -2,3; -2,(3);

Ne7.a)m>0;n<0; b)—n>3n ¢) |0,5m| < |n|; Ne8. b)ab<b+a<ba(pmcyH0K133) b+a < a-b < b-a (sokil 13b);
b+a < b-a < a-b (puc. 130 c) |b+a| < |a-b| = |b-a| (pue. 13a); |a-b| = |b-a| < |b+a| (puc. 13b); |a-b| = |b-a|<|b+a| (puc.
13c); Ne9. a) Hert; b) uncsio, Mogyss KOTOporo OoJiblile, ABjasdeTca MeHblmM; Nel0. a) Ia; b) na; ¢) aa; d) ma;
€) HeT (He yUMTHIBAETCH, YTO YMCJI0 ORHO 1 To ¥ke); f) na; Nell. 1) a) mpu p < k, b) mipu |p| < |k|; ¢) upm |p| > |k|;
2)mpum <n |m|>|n|, m>nupu|m| <|n;3) I cayuait: mpua>sua+b<0,|a| < |b|; I caygait: mpua >bua + b > 0,
|a| > |b|; IIT caryuait: npua<bua + b < 0, |a| > |b]; IV cayqait: npra <bna + b >0, |a| < |b].

crp. 48-50. Nel. a) x > -0,8mx<34;b)y>68<my<1l;c)a>-100ma<112;f) n> -8% un < -4,5); Ne2.
a)8<a<12,3;b)-3,4)<y<0;¢c) 0,75 <x<5,6;d)-11,9(3) <m<4,5;e) -2 <p<2;f)-25< k <100; Ne3. a) 0 <x<4,2;
b) -5 <y < 7,8(56); c) —272 <a<0;Ned.a) A={1,2,3,4,5,6,7},n(A)="T;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={T}, nB) = 0;d) D ={5,6,7,8,9, 10}, n(D) = 6; Ne6.a) 9u 11; b) -5 n
-2;¢) -128 m 0; d) -3 u 2; Ne7. a) {-4; -7,6} ; b) {-4} ; c) {&}; 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=1{7,8,9,10,11,12};b) 71 10; c) 6 m 9; Ne 15. a) ipu a < 0 HEpaBeH-
CTBO |x| > a uMeeT GECKOHEYHOE YMCIIO PEIIeHNIT, IOTOMY YTO MOJYJIb JIEO0Or0 Yncya GoJIblile OTPULIATEIBHOTO
gyicsa; b) sroboe uncso, KpoMe 0, yZIOBJIETBOPAET HEPABEHCTBY; ) KOopHeii HeT; d) -a < x < a;e) 0;f) -a<x < a
crp. 53-55. Nel. a) na; b) Her; c) Het; d) HeT; e) na (kpome 0); .N'°2 a) 15 ,0;b) 1; ¢) 474 ;d) -2,48; e) -5; f) - 1815,
g) -14; h) -32; k) -5,4; Ne3. a) 6,8; b) -1 E ) -11,5; d) 15; e) 1255 - f) 715, Ned. a) -0,5; b) 14,73; Ne5 a) 0 0(12)
b)18; ¢)140; d) 13,(703); Ne6. 114,(148); Ne7. a) 8 mecsaies; b) 10000T; ¢) 287,(3); d) 12,75; Ne8. a) Obpazerr: 12’b)12’
c) beckoHeuHOe ymcyaa; Ne9. kupsI — 6,4 T, 6esky — 5r; yraeBogsl — 9,41; Ne10. uncio, Ha 1 GosbIlre nan Ha
1 meHbIIIe J1r060TO IPOCTOTO YUMcyua, 6oJbliirero 5, KpatHo 6; Nell. 4881,4 km; 2440,6 km; Nel2. a) 4,8; b) 0,8;
¢) 15: d) 0,(6); ) 11,625; Ne13. ) >; b) <; Neld. a) 2; b) 3; ©) 6; d) 32; Nel5. a) 8155 b) -

crp. 56. Nel. 13 xuwmr, 19 xkeur; Ne2. O6pazerr: 9,5546; 9,5549 u np.; 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, obpa3er: 7,236 <7,237 < 7,238; 2) 2 u 3; 3) obpazerr:
-2,99 n -2,8; 1esible TpaHUIEI -3 1 -2; Ned. n < m < k; k > m > n ; Ne5. a) Bropoii; 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; ) 60.

[II. MapannenbHocTb. [lepneHanKynsipHOCTD

crp. 58-59. Nel. a) orpesku AC, AK, AE; b) rouku C, K, E; ¢) orpezok AB; d) Touka B; e) orpesku BC, BK,
BE; f) orpe3ok AB; g) ZACB, ZAKB, ZAEB; Ne2. a) [umMHa IepPIeHIVKYJIAPA; b) TOT, y KOTOPOTO HaMMeHb-
it yros HakyoHa; Ne3. MBL NC; KD1PA; b) MPL NK; MO.1KO; NOLPO; OPLOK; c) OALON; OBLOK;
OA 1OK; Ne4. ger; Ne5. a) B OCTPOYTOJIBHOM TPEYTOJIbHMKE PACCTOAHME OT JiF000# BEPIIINHGI 10 IIPOTUBOIIO-
JIOZKHOJ CTOPOHBI €CTh JIMHA IEPIIEHAVKYJIAPA, [IPOBEJEHHOTO M3 3TOJ BEPIIVHBI O IIPOTMBOIIOJIOKHOM
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CTOPOHBI; b) B IPAMOYTOJHEHOM TPEYTOJbHMKE PACCTOSAHNE OT BEPIIMHBI OCTPOTO yTJia A0 IIPOTUBOIIOJIOK-
HOJI CTOPOHBI eCTh IJIVHA KaTeTa, MCXOAIIeTo 13 270y BepinHbI; Ne6. 3 cm 4 mm n 10 em 2 mm; Ne7. 12 cwm,
15 cm u 16,2 cv; Ne8. 16 cm; Ne9. a) 15 cm mam 3 cMm; b) nBa caygasa 7,5 ecm manm 1,5 ev; Ne10. ¢ < d. Nell. JTo-
KazkKuTe OT IIPOTMBHOTO. cTp. 63. Ne2. Her; Ne3. a) Hert; b) n1a; c) na; d) 1a; €) paBHOCTOPOHHETO TPEYTOJIbHM-
Ka, na; Ned. CHagasia onpesesisAeTcs B TOYKe repecedenusa oTpe3kos AA, n BB, ientp cummerpun O, 3aTem
OIIPEIEJIAIOTCA TOUYKY, CUMMEeTPUYHbIe TOuKe P oTHOCUTEebHO TOUuKM O.

cTp. 64-65. Ne3. IIpuMeHAOTCA CBOJICTBA CMEKHbBIX U BEPTUKAJLHBIX yIJIoB; Ne7. 180°; Ne8. 540°; Ne9. 264°;
Nel0. 1080° Nell. a) 7m 12; 6 u 9 (BuyTpennue); 8 u 11; 5 n 10 (BHemrume); b) 2 m 11; 3 n 12; 4 mu 9; 1 u 10;
c)2m6;3mT7;4m8;1mb5; Nel2. a) L2 =124°, £/4=58°Db) L2 + /3 =84°c) L3 - £1 =32°.

crp. 68-71. Ne2. OG0oCHOBBIBaeTCS HAa OCHOBE CBOVICTB MapajlIeIbHOCTM IPAMBIX; Ned. a) na; b) ma; c) Her,
Ne5. a || b; Ne6. AB|| DE; Ne9. ITepecekaercs; Ne10. a) 50°; b) 172°; c) 68°; d) 45° m 135°; Nel1. 75°; 105°; Nel3.
103°%; a || b; ¢ n d mpambIe ¢ n d He mapaJsseabHbl; 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 npsamas; Nel8. IIpumeHnTE PAaBEHCTBO
BHYTPEHHUX HakpecTyexkanmx yraos; Nel9. ML u NK; Ne20. a) mapaJjuiesabHbl; b) mapaJiiesbHbl; ¢) TapaJi-
JIeJIbHBI 1M Iepecekarored; Ne21. a) 50°; b) 70°; Ne22. 45° u 20°; 95°; 60°, 130° n 110°.

crp. 74-75. Nel. b) Z/GLP, Z/ZDUC u £ZSET; c) 28° nan 152°; 150° nm 30°; 90°; d) 67°; Ne3. a) ZBOD pazsep-
HyTbIN yroJ; b) ZPSR-npawmoit yrosa; Ned. a) 60° mam 120°; b) 105° nam 75° Ne5. a) 45°; b) 118° ¢) 28° u
152°; Ne6. a) 66°; b) 101°; ¢) 102°, 78°, Ne7. a) 56° mum 124°; b) 40°, 140°; ¢) 135°, 45°; d) 48°, 48° man 76°,
104°; Ne8. a) 30°, 150°; b) £10800; c) 67,5°, 112,5°. cTp. 76. Nel. 160°, 20°, 20°; Ned. ma; Ne5. a) 30°; b) 90°;
c) 45°; Ne8. a) 20°; b) 60°; Ne9. a) 36° 1 144°; b) 60° 1 120°; ¢) 80°, 100°; d) 84° u 96°.

IV. OaHounenbl. MHorouneHbi

crp. 80-82. Ne2. a) 57; b) (-0,7)%; ¢) 9%°; d) x%; e) ab; f) —y%; Ne3. OrBer Megek; Ned. a) -15a%; b) -7b*%; ¢)-4,5c°d?;
d) -10x™y5 e) 12x*y% f) -0,7abc?; g) -a® h) -0,36m’n; m) 1%bcey5; Ne5. O6paszer: a) 14a®be” = 2ac® - Ta*bc?;
b) -3- badx’y® = -156xy?; Ne6. Ob6pazew: a) 4abc® u 4mn; b) xy u -xy; Ne7. a) 21m’nd? b) 0,3k2x!?;

2
& 230’ Jac| = 2oae’ d) ~10x'y; @) 5aTbs §) -0,0104ab'n’; NeS. 2)1285 b) 1251 ©) L9G; ) 35 ©) g

64 196 49 243 a
1) 1355 ©) g h) 243; k) -0,343; m) 144, n) 25D 5 M9, a) T2 T b) 997 ) (11 (-1 )[TJ [l]

5) (15)’
1331 14641 6
e) m>-m7; f) b* bY - b*, Nel0. a) 799 b) 8100’ c) 6561 e 11 a) 13; b) —ﬁ; Nel2. a) 0,7% 0,82 13% (3) ; 1,22

. b) 4 (-6); 0,19 [%j : @ : [g] : [%j; ¢) 5% 5% 5% 5% Nel3. &) 2% b) 27; ¢) 29; d) 2° e) 21 £) 2% Neld.
729

a) 3%, b) 37; ¢) 3% d) 3% e) 3% f) 310; Nel5. a) 2ab; b) 6xy; Nel6. a) 4a*bc; b) 62,8x3%; c) 64 - mt.
3
crp. 83-85. Nel. a) a; b) x'*; ¢) b%; d) m'%: m?; e) o’ f) k*; g) nS; h) b'®: b® : b? = b%; Ne2. a) ?; b) 4b%; c) x5 d) m?;
e) 16; f) (3,5)* Ne3. 9; .N'°4 a) 27 b) 1000; c¢) -8; d) 4913; Ne6. a) -3x%; b) 3a?; ¢) 2a%b?% d) -Tm’; e) 1; ) 1;
3.2
) 317% ;h) 3 b— 7. 2)T5g: b) g ¢) 0,49; d) 27; €) 2 1) T g) 5% h) 1; k) 0,7; Ne8. OBpasert: a) 2% &t z; b) ' ¥
c) 117 11% d) 410 - 4% e) 9 - 92- 99 f) 5%5. 57 . 52 52 ; Ne9. a) ¢ b) c; ¢) ¢1%; d) ¢; e) ¢*; f) ¢%; Ne10. a) 7% b) 11%; c) a?;
Nell. x; Nel2. a) x*; b) a% c) ; d) 0; e) 2; Ne13. a) 7; b) a; c) 113; d) 3%%; e) 47; f) m?; Ne14. Obpagerr: a) m= 4, n = 12;
b) m=13,n =23;c)m=2,n=8; Nel5. Cymma 3Hagarmx 1mdp umncyia Kpataa 3: ¢) = 999...96; Ne16. a) Vccie-
nyiite crereru umcaa 3: 3! = 3; 32 = 9; 3% = 27; 3'=81; ...; Kaxkngada crenenb, KpaTHada 4, OKaHYMBaeTCA Ha 1,
b) 10% -1 =999...999 — cymma 3HaueHms 1mdp gnciaa KpatHa 3; Nel7. a) a°, a2, a; b) a?, a, a% c) a > 1; a, a®> n a?;
d) a®, a, a®.
crp. 87-88. Nel. a) xf% c) m?; d) x5 e) x*; £) n*; g) m!% Ne2. a) 3; b) 4; ¢) 7; d) x*; e) 5; f) 13; Ne3. Kaxnaa ns
nByx; Ned. a) 16x*y?; b) -8mnS; c) 256a*x!? ; Ne5. a) 9xy?; b) 12 azbc3 c) 13 4% d) 0,2m’ ; e) gb4 Ne6. a) 4x%; b) 5 a’c?;
¢) 6y* d) 0,3m?®; e) —%b% Ne7. Obpaszerr: a) 0,09; b) 0,125; c) 64’ .N'°8 a) (22)“’ b) (29)° d) (219)%; Ne9. a) 27x° ;
b) -8m!nf; c) -x'%°22% d) 0,36a°b%c?; e)16aty'?; f) -al'y?22; g) ——lc“ h) —z12b2c6 Nel0. a) (a’b%)? = (a®b*)?,
b) (1000x'2)? = (100968)3 ¢) (0,001p%? = (0,01p%)?%; Nel2. a) —x'y?; b) 9x14y 14 ¢) 8a6b1803 d) 144 x®y'; e) 0,25a%b%c'?,

-3125 729 o + 4
) 3Tl g) -2 avibi; Nel3. a) 3y b) 2 ¢) Lat Nld. ) 15 b) 5050 O s ) ) @ o

M 15. a) 2°; b)(5“bj, )[2’”” j

crp. 90-91. Ne2. Creniens: a) b; b) 4; ¢) 5; d) 5; e) 8; f) 4; Ne3. a) Txy; b) -3x* + 92 + x; ¢) -bab + 3a?b; d) 7a3 +
+2a%—a - 32; Ned. d) 3a% + b ; Ne5. a) 21p® — p?; 3; b) 3a’~ 5a® — a; 3; ¢) 8x° — 2x° — 6x%; 6; d) 14ab® - 0,2b% -

3; cBobOOHBIN wireH «-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. O6pazerr: a) 9ab — 5a + Ta?; b) 4a — 3ab - 8a®+ ba + 7a ; Ne9. a) 100c + 10b + a;
b) 90a + 9b + ¢; ¢) 110a + 2¢; d) 110c + 11a + b; e) 1001a + 1100b + 110c + 11b; f) 101a + 10b + 79; Ne10. asss — a=
=111 (9a + 8) mOKAZKMUTE, UTO ITO IPOU3BEIeHNE KPAaTHO 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 u 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 IIOCJIEIOBATEIbHBIE HEUETHbIE umca Tak: 2x — 1, 2x + 1, 2x + 3; ¢) O603HaUbTE MOCJIEI0BATEIILHBIE
HaTypaJbHbIe Yncja Tak: n, n + 1, n + 2, n + 3, n +4; Nel0. a) 5a—-b-11c; b) 8x*+2x*—4x; c) Tax®+axr’*+12ax;
d) 1,4a°-3b%+2; Nel3. a) 32a* b) 30x*y; Nel4. a) -5x* + 2xy; b) -3y* + 2xy; Ne 16. -y*>-1,5y + 1; Nel7. a) 10,5; b) 3;
Nel8. a) -15b% — 55b; b) 1b° + 103b; ©) 27b° + 22b; d) 1b° + 50b; Ne 19. OBpaserr: a) 4b° + 12 + (-6b*— 8,2b);
b) (4a*- 4a) + (-5a* + 3a?); Ne 20. O6pazer: a) (3x* + x) — (x® + 8); b) Ty® — (6 — 3y* — 4y?); Ne21. Ykazanue:
a) n® + n + 30m; b) n® + n — 30n; Ne22. a) -Ta; b) 2xy; Ne24. a) 4m? — 10m - 4; b) -24m? — 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) Tn’k* + 11n'k — n’k* + 156n%; c) 8a’b* +
+ 10a%* - 2,1a%b%, d) 3,3x%y® + 62%y° - 1,5 2°y® + 6,9 x%y5 Ne3. a) 0,6x* — x%y; b) %m%z + %mn‘* - %mznz;
c) -0,2a%b" + 0,7a%b; d) —;;E)p"lc3 + %p"l& +p3kS; 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* - ba’;
f) 3abx - 6a’x® - 3a'x; g) 0,42 — 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) 222 + b + 3; Ne2. a) 22 + 6x + 9; b) 2% + bx + 4;
c) 22+ Tx + 3;d) 3x% + Tx + 2; e) 222 + 11 + 12; f) 32 + 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* + T + 3; Ned. a) 2 + 13x* + 18x - 9;
b) xty —axt — 11a*y? + 11x%y + by - by ; ¢) a —a’c — b + abc — ¢ + ac® + k — ack; d) 27Tm? — 24m?n + 8mn® — n?,
e) 0,75ab + 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; NeT. 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; Nel1l. a) -1; b) -2,5; c) 2; d) 2.

crp. 103. Ne2. a) a% b) 5; ¢) z; d) y; e) 62% 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) abe(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 — 2H)(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?); c) (x + 3)(x + 2); d) (%ax - b)(3x—1y); Ne3. a) (b +x); b) (n—k);
¢) (a—2b); d) (b + 1); Ned. a) (x + 1)(x? + 1); b) (a - b)(a - 8); ¢) (¥* - 1)(y* - 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 001X MHOKUTEJER; 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 +
be = (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)(5a — T); 91; b) (m — n)(m — 3); -0,625; c) (a + b)( a — 11); -30,8; d) (a — b)(a — 2); -0,33; Nel2.
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; c¢) -4; 1,
d) -1; 5; e) -7; 4; £) -0,2; 2; Nel6. a) 10b%; 3a?; 2b; b) 10xy?; 2x; y; ¢) 3n?; 4m; 3; 6mn?; d) 15; 2y; 3; 18y*; 5.

crp. 109. Ne5. a) -Ta; b) 1;¢) -m; d) 5.

crp. 111. Ne4. a) (a®+1)(a-1); b) (x — 2)(x-5); c) (b-2)(b-6); d) (a-8)(b-5); Ne5. a)-5 m 8; b) -1 m -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°; c) 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° 1 117°, 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. PaccmaTtpuBarorea aBa caydasi, o6a npaBsr; Ne6. PaBHOOenpeHHBI;

crp. 122-123. Nel. Cymma anmH JIFOOBIX ABYX OTPE3KOB JOJZKHA OBITH OoJiblile uMHBI TpeTheir: Obpaszerr:
3,5 cMm, 2,1 cm n 43 mwm; Ne5. a) HeT; b) HeT; c) ma; Ne6. a) 1) 40 cm; 2) 122 em; 3) 17,1 em; b) 1) 7o 8; 2) 7; 3) 9;
Ne7. Het; Ne8. 6,92 cm; Ne9. Illkosa — 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, 23407; c) (3,(3))°, 10,5°; Ne2. a) 1) 73°24/; 2) 66°12/,
3) 125°6; 4) 41°55/48"; 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°5334"; 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; Ne3. a) 48°; b) 33,4 cm; c) 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 cv; Ne10. 214,5 cm.

VI. DopMynbl COKpaLLEHHOTO YMHOXEHUS

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) x?-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) xb+6x'+36a%,
e) 4y%-2y°+0,25y*; f) a?+x’+ %; Ne10. a)16; b) 0; Nell. a) 144m?>*-24m-1; b) -49x?+1542-109; c¢) 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 d) 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; c) -1; d) 5; e) 2; f) 4; Ne10. a) 4a?; b) (3b-a)?; c) 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);
8) (2n-25) (3n+25); b) (1,3 - 320) (1,3+3); No12. 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+T7); 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) 16a*-y*; ) mi-b%; ) a*-1; NelT. a) -12; 8; b) +4; ©) £0,5; d) =35 €) +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); ) (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 + 4ab + 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* + 3x2%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+2b3% b) -54m>n—2n%; c) 2% + ¢*; d) — a® - b%; e) a® — b%; ) 3mn? — 3m?n ; NeT. a) —%{Jc o0 34313 + 3—9:



c) 42x% + 42x%y + 84xy? — 49y°; d) %x? + 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® — 27aSb3c?;
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 x? + 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 + 25d% 2,56 — 8d + 257 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) (¢t + 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*); Ne4. 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® + b%; 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 + 1); b) a(a® — 3ab + 3b%); ¢) (10 + a — b)(100 — 10a + 10b + a* — 2ab + b?);
d) Bx —y)(3x? + y?); )y + 1)(y* - Ty + 19); g) (4m + n)(Tm? — mn + nz).

crp. 149-150. Nel. a) 9936; b) 0,9964; c) 0,9919; d) 999975 No2. a) 2y° — 32y; b) 1 — blz; ¢) -92% + x%; d) a'® - 625;
Ne3. a) 0; b) 2y% — 74; c) 6 — 9; d) 48; Ned. a) 44; b) .N'05 a) x2xy + y* - 1; b) a®> — 2ab + b* - 9; c) m* + 2mn+
+n%—4;d)c®+8c+ 16 —9d? Ne6. a) 4; b) 0; NeT7. 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* - ) (15a* + 39); Me8. a) 53 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) (0, 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) x¥(xy® — 4)(x*y® + 4xy® + 16); e) 4a(4x® + 3y?); £)10y(48x* + 25y%); Ne 18. Ilnomianps KBagpaTa OOJIBIIIE,
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; c) £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)(x + 4); k) Tq(p’ - ¢)(P* + ¢*); Ne2. 3y(x + y)*; b) (e - b + c)(a - b - c);
c)(@a-b)a+b-1);d)5a-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; e) 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) pyarims; 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) pyurumA; b) He pyurima; Ne8. 22; -14; -21; Ne9. a) 674 mMm pT. cT.; 526,7 MMm. prT. cT., 404,88 MM pT.
ct., 198,1 MM pr. cT.; b) 0 kv; 1 kM; 20 kv; Nel0. a) dpeBpasb, MapT; Mait; b) BecHa — JIeTO; OCEHb — 3MMA;
¢) 500 muH, 650 MmuH, 850 MuH, 880 MmuH, 700 MmuH; 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); Ne12.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) noxcraBiernem KoopymHaT 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 ToukM rpadmka PyHKIMM, OTIVNIHON OT HaYaIa KOOp-
mvHaT; Ne9. a) BepHO; b) HeBepHO; c) BepHO; d) BepHO; 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) mapaJnenbHbI; b) mepecekarorces; ¢) mepecekarorces; d) mepecekarores; Ne2. a) MOKHO; b) MoK~
HO; ¢) MoxHO; d) MoxxkHO; 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) Ilepecekatores; k, = -3; k, = 0,5; b) mapannensssr, k, =k, = 1;
¢) mepecekarotes; k, = -1; k, = 1; d) mapamrensssr; k, = k, = -

crp. 163-164. Nel. a) na; b) Her; ¢) na; 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); (1; 2); Ne5. @) ="' b) y = 5 — 12; c) y =230 iz

d)77e)y—?f4 f)y——xNO(i
_ 11 11
a)x:%; b) x= y+12 ; ¢) x =-15y - 30; d)x—3y1421, e) x +5 f) x=-y; NeT. ( ] Ne8. a = 3; y = -3,5;
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Ne9. Ob6paszerr: 20 gByxMecTHBIX, 70 TpexMecTHBIX; Nell. a) u c) paBHOCUIBHEI 4; b) 1 d) paBHOCKUIBHBI, Nel2.

a)bxr-Ty=11;b)3xr-by=-2;¢) 12xr+y =9;d) 12x - 3y = -11.

crp. 165. Nel. a) Het; b) Her; ¢) ma; 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).

crp. 166. Nel. a) (0; 2%); (3,5; 0); Ne3. (x; 17_8 ); Ned. 10 ranmkos; Ne5. ITapasensHbI JpyT Apyry; Ne6. KBajg-

pat; Ne7. (1; 2); Ne8. a) 3x + 2y = 400; b) (90; 65); Ne9. Ykazanme: Tak Kak KOpeHb YPaBHEHUA €CTh I1eJI0e
—4x +16

9NCJIO, TO B BBIPAZKEHUN, Y =

VIII. Cuctema NnHeiHbIX ypaBHEHUN
crp. 169-170. Ne2. a) koadpdpurmeHTsI: 2; 5; 7; 1; cBo6omHBIe KOa(pPuImeHThI: -1; 2; b) KoapdurmenTs!: 0,5;
3,1; 1; 1,2; cBobomubIe KOapuImeHTRI: 4; 1; ¢) KoacpdurmeHTsI: -3; 3; -6; 1; cBo6ogHBIE KO3 PUITMEHTHL: -2;

npuaMMaercd Y = 4n(n N). Orcrona x = 4 — Tn u moatomy (4 - 7n; 4n).

5; Ne3. Her; Ned. a) Het; b) na; Ne5. a) mepecekaroTcs; b) mepecekarnTcd; ¢) HapaJuielbHbl; d) - m) Ilepeceka-
oress; 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.
a)ym#-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 3HAYEHMII X M Y B CUCTEMY YPaBHEHMI ¥ BbIYMCJIEHMEM 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; Ne11. a) ogun; b) oauy; ¢) oaus; d) 6ecKOHEYHOe YMCJI0; €) onauH; f) omuH.

crp. 175-176. Nel. 1) a) x = 0,2y + 2,4; b) x = -Ty -9; ¢) x = 1,875y + 1,25; 2) a) y = 0,bx — 12; b) y = —%x 29

7
O y=06w+06M2.2) |37 0b) U0 N3, ) (5,5:3,5) D) (2,8 625 0) (45 3) ) (21); ) (-85: -34);

£ (12 %); 1,61 (15, 53 )m) (7;-4,5); Ned. a) (4,4; 1,72); b [B- ij; -3;1); d) (7; 1); Nes. [H- _l);
)12 ) @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 = -2x -7 ; Ne5. y = 3x + 6; N96.y=%x—2;
Ne7.a)y=15x+3;b)y=-x-2;c)y=-2x-2uy=-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 m 18; na; b) 135,65 u 42,5; Ne3. a) 1734; b) 3 TpexKpaTHOE; % gacTb; c) 48 u 20; Ned.
a)2,7mu 1,6 m; b) 18 m 6; ¢) 18 m 10; Ne5. 40 man.; 170 mam.; Ne6. 9 kr u 8 kr; Ne7. 78 2 1 62 »2; Ne9. 29,25 r
35,75 T; Ne10. 10 mam. n 6 man.; Ne 11. 14 2 n 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% RM/9ac u 6% kMm/gac; b) 60 km/gac; 12 km/4gac; Nel6. 18 xm/uac; Nel7. 30 yueHMKOB;
Ne 18. a) 51,5°  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 31% KT; b) 18 m 22. crp. 185. Nel. 29; Ne3. (2; 1); Ned. a) a = -2; b = -6; b) a #-2; ¢) a = -2;
b # -6; Ne5. a) (0;0); b)(6;6); ¢) (1; 0); d) (20; 20); Ne6. 34; 68; 58; Ne7. 5 MEITIKOB.

IX. KOHrpyaHTHOCTb TPEYro/ibHUKOB

crp. 199. Nel. MN=MK, /N =/K; Ne2. NCzKC, £ZN =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 cv; 2) 10 mmv; 3) 8,9 cm; Ned. Bepro; Ne5. ITokakure paBHOOEIPEHHOCTD Tpe-
yrospHUKA; 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. Bep-
HO; Ne9. 11,4 cv; Nel0. a) 55°, 55°, 70° b) 44°, 44°, 92°, c) 32°, T74°, 74°, Nell. 34.4 cm; Nel2. 15 cwm;
Ne 13. 22 cm, 22 cMm, 31 cm uam 28 cm, 28 cm, 5 cm.

X. CutyaumoHHbIe 3ajayun

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 m 18,7°C. crp. 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 mecsitia; b) 6 mecsaia; ¢) 12 mecsria; d) 18 mecsria; Ne9. 864 AZN;
Ne10. 51200 AZN. crp. 212. Ne3. 51200000; Ned. 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.
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9ziz maktabli!
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saxlayacaqsiniz ki, novbati dars ilinda digar maktabli

yoldasiniz ondan sizin kimi rahat istifada eda bilsin.
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