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MateMatiyeckasn CTaTUCTUKA — 3T0 OAMH U3 Pa3aenos
maTemaTvky. OHa 3aHMMaeTcs nepepaboTkoi cTaTucTy-
YECKN JaHHbIX 11 0XBATbIBAET MATEMaTUYECKME METO/bI,
NPUMEHSIEMbIE 11 NOYYEHUA HAYYHBIX M MPAKTUYECKNUX
Pe3yNbTatos. Teopust BEPOSTHOCTU COCTAaBASIET OCHOBY
MaTeMaTiyecKoil CTaTUCTKM.

Ewe B ApeBHOCTM N0 Ppe3y/IbTaToM AAUTeNbHbIX Habwo-
JIEHWI 33 PaHHUM HaCTYNABHMEM Xapbl, PaHHUM Wu
NO3JHMM MOX0N0JAHMAMM, OCHOBbIBAACH HA pasHble
«MPU3HAKW»> KON BbICKA3bIBANN CBOE MHEHME NpUPO-
HbIX cobbiTuax: «3a nocneaHue 100 (50 wm 10) net
9T0 MPOMCXOAUT BNEPBbIE». ITUM AENANUCH MOMbITKA
KOJIMYECTBEHHO OLIEHUTb CYYailHOCTb, TO ECTb MOMbITKM
NPUMEHUTb NOHATME YaCTOTbI ABMIBHMS.

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

Jins yero 310

HYXHO ?

YT00bI M3y4nTb NPOUCXOAS-
(LiWe SBNIEHNS B OKPYXaloLLEit

CPe/e CHayana ocyLIecTs- MaLMIo NPezCTaBUTh
nsetcs cbop uHbopMaumm 0b Pa3HbIMI1 COCODAMM.
3TOM CODbITIN.

CobpaHHyIo nHdop-

CTATUCTUKA
BEPOATHOCTb

[pon3BOAWTCS Bbl-

YuCNeHIE BEPOST-

HOCTI HACTYM/IBHMS
cobbITHiA

Ha ocHoBg,cobpa
o Q

HOVi ¥ TIpE /BB~ %
JIEHHo/ MHPopMALTY
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Coop nndopmamm

3HaeTe /v Bbl ?

| |
[lns Habnioaenms 3a noro-
J10/1 ¥ ONpeeNEHNS Temne-
paTypbl BO3/YXa NPUMEHAIOT
BO3AYLUHbIE Wapbl.C noMo-
(1|bl0 BO3ZYIWHbIX WAPOB B
BEPXHWE CI0M aTMOCHEPDI
NOJHUMAIOT Pajapbl, KOM-
MbIOTEPbI, 30H/bI A TAKXE
HeobxoaMMyto annapatypy
N9 ONPE/IENBHUS aTMOC-
EpHOro J1aBNIEHNS, CKOPO-
CTV W HanpaBAEHws BETPa,
KO/IMYECTBA aTMOCGEPHbIX
0Ca/iKoB

NccnepoBaHme cobbiTUiA CBA3aHO co c6opoM mHPopmaummn ob
3TUX COBbITUAX. Hanprmep, Kaxabli AeHb Bbl AyMaeTe O TOM, Ka-
koBa 6ygeT noroga. Ho gns 4ero HyxHa mHpopmaumsa o noroge?
Kak MOXeT BNnATb Noroga Ha SKOHOMUKY 1 6/1aronosyymne cTpaHbl?

MNonyyeHne nHpopmauMm O KakOM-NMOO COObITUM OCyLLEeCT-
BNSETCA pa3HbiMK cnocobamun: Hab/1ogeHne, onbiT, OfnpocC U T.4.

HABJIH AEHUE: Bpau kaxable 2 yaca B TeYeHne 8-1 4acoB W3-
Mepsn TeMmnepatypy 60/1bHOro 1M NonyYun cnepytowme pesynb-
TaTbl: 39,5°% 39° 38°% 37°. OH HabnogaeT nocnegoBaTe/ibHOe CHU-
>XEeHMe 1 HopManMsaumo TeMnepaTypbl 60/1bHOrO.

OMbIT: Yt06bI ONpenennTb YpOXaHOCTb Pas3IMYHbIX COPTOB
MLIEHNLIbI CENEeKLMOHEp BbICEBAET VX Ha 3-X Pas3/IMUHbIX yYacTKax.
Mo uMcny NPOpPOCLIMX CEMSH OH onpeaenseT Hambonee Npoayk-
TUBHbIV COPT MLEHULIbI.

OMPOC: Ons usyyeHns HekoTOporo cobbITUA MNOAroTaBAMNBA-
eTcs Onpoc-aHKeTa BOMPOCOB, PACKPbIBAOLINX CyTb 3TOro cobbi-
™MA. YTOUHAETCS KPYr N1l cpeamn KOTopbIX 6yaoeT NpoBOAUTLCA
onpoc. Hanpumep, NpoBoaUTCS ONpPOC Cpean YYeHNKOB O TOM, Mo
KakMM BuAam cropTa criegoBano 6bl co34aTb CEKUUWU B LLKOSE.
Onpoc MOXHO OpraHM30BaTh cieayroLwmnM o6pasom:

0 o kakum BUAAM CrIOPTA OTKPLITUE B LLKO/IE CEKUMI XO-
Tesim 6bl BbI?

g KakoBa HEOO6X0AMMOCTb B CO34AHUN STUX CEKLMIA?

9 VimeeTcsi i MIHBEHTApb A4/151 3TUX BUAOB CropTa?

Q B kakoe o Balemy MHEHUIO BpeMs c/iedyer opraHm3o-
BQATb 3TN CEKUMU?

HakonneHHas pasnn4yHbiMK crnoco6amu MHPopMauua aBns-
eTca NepBUYHON, NPUMEHAEMON B Aa/ibHENLUEM.

YNPAXHEHUA

1. Yncno 3putenen punbma «ApLUMH Mas anaH» Ha CTpaHuuax UH-
TepHeTa B KOHLUE Hepenn OblNo NpeacTaB/1eHO MO BO3PACTHbIM
Kateropmam cnegyrowmm o6pasom:

(of/cleTey s AN 1105 noxkmnble, 756 cpegHero BospacrTa, 135
POCTKOB.

984 noxwunble, 436 cpegHero Bospa
pocCTKOB. [NogymanTe, Kak OTBETUTH\ H
Lyye BOnpochI:

a) NpeactaBuTensaM Kakoi BO3PaCTHOW KarT: nm 3 $durnbm

HpaBUTCA 6onblue




b) Onpegenvte NpnbAN3NUTENBHO KaKOB MPOLEHT YMCia 3puTenen Konnuectso mawm

NOAPOCTKOBOrO BO3PACcTa OT YMC/1a OCTalbHbIX 3puUTenen )

2. Mo npeacTtaBneHHOW Ha rpaduke pucyHka 1 nHdopmaumm oT- 400
BeTbTE Ha BOMpPOCHI: 300

a) Ha ckonbKoO KO/IMYECTBO MaLLWH, NPOAaHHbIX B Mae Mecsue, 200 /
6o/blUe KONMYecTBa MalUMH, NPOAaHHbIX B anpene’? 100 //

b) B kakom Mecsue 6b110 NpoAaHO MEHbLLE BCErO MaLUNH? —>
Aup. (es. Mapt Anp. Mait Mecaup
c) Onpenennte CKONbKO MallMH 6bI/10 NpoAaHa 3a Bce 5 mecs-

LeB. PUCYHOK 1

3. YT100bI BLIACHUTE MNpeanoYTeHMsa MOLPOCTKOB, PYKOBOACTBO
CMOPTUBHOIO LeHTpa, NpoBeno onpoc cpean 35 13 Hux.

axMaTbl PUCOBaHME dython TaHLbl NNaBaHue | nnaBaHue | LWaXMaTbl
ADaMaTUYECKMA KPYXOK | TaHLLbI backetbon | mnasaHue | waxmatbl | voleybol | pucoBaHue
IaXMaTbl nNaBaHue dyTbon TaHLbl BONEAb0ON | nnaBaHWe | nnaBaHue
PUCOBaHMe backeTbon dyTbON nnasaxue | ¢ytbon dyTbON backerbon
backetbon iaxMarbl pucoanme | futbol NNaBaHue | TaHLbl APaMaTUYECKMiA KPYXOK
Onpepennte HUXKeyKasaHHOe Mo NpeAcTaBIeHHON HdbopMaLuK: V0T
a) CKOMbKO MOAPOCTKOB 3aHATbI KaXablM BUOOM AEATENIbHOCTN? 2]0 TOHEAETHAVIC

b) PykoBoAcTBO LieHTpa 13-3a orpaHnYeHHbIX GUHAHCOBbIX CPEACTB
peLlmnno 3akpbiTb HekoTopble cekumn. Kak no Balemy Kakue

2% ETORHMK

cekuunm ByayT 3akpbITbl? O6bAcHUTE. 0 o
4. Cobepute nHbopmaumio 0 Noroge B pervmoHax AsepbarigxaHa 19 s @%3
B TEYEHUM nocneanoBaTe/ibHbIX 7 OHEN. N &

a) Onpepenute Kakasa raseta WM MHTEPHET-CaNT MOCYXUT UC-

TOYHVKOM MHMOPMALIMN. 1P aw

b) Mo MCTOYHMKY MHPOpPMaLMM 3anuWMTe AaHHble O noroge Mo 27 socevecense
10-n ropogam 1 panoHam.

c) Onpegennte HanbONbLLYIO M HAMMEHbLLYIO TeMnepaTypy 3a KonuuecTso ro-

- Tepputopus
nccnegyemble 7 gHe. PRATOD AOBbIX 0C3AKOB
d) CMoxeTe /1 Bbl CKa3aTb, KakoBa 6yfeT norofa Ha 8-i1 AeHb AbuweporcKi 300 MM
B Ka>X[0OM W3 3TUX PErMOHOB. fo/lyocTpo8
HaxuygsaHckas 900 um
5. MlHbopMaunsa npeacraBneHa Ha pUcyHke 2. pecnybsmka
a) KonnuectBo cpedHe rofoBbiXx aTMOCHEPHbLIX OCAAKOB B ro- ?pe,uropbﬂ 1500 MM
anbILICKVX 10
pax 3aHresypa Ha 10% mMeHblle konmyecTBa ocagkoB Kypa— Kvoa_A p
_ a-Apazckoii
Apasckoil HM3MeHHocTn. OnpegennTte KoMYeCcTBO rodoBbiX HZEMBHIPIUCTVI 400 MMKE
0CafKoB B ropax 3aHresypa. y
3aHreaypeKye ropbl
b) KakoB0 cpefHerogoBoe Konm4ectBo 0CagkoB B MM. Mo Asep- Wy

GangxaHy? . .
['aBaiickue ocTpoBa

[ycTbiHA ATakaMa e

{0xHoi Ame
d) Kakyto yactb coctaBngeT rogoBoO€e KOIMYeCTBO 0caakos B LLy- 4

Le OT KO/IMYeCTBa 0CaAKOB B Npearopbax TasbILLCKMX rop? PUCY 4

Y/

c) KakoBoO cpegHerogoBoe KOMM4YeCcTBO OCAagKoB B MM. Ha [a-
BalCKMX OCTpOBax 1 B ATakame.




COGBITHA.

i Tabsua 4acTor -
3TO NpeACTaBJIeHUE
i B BH/e TaGJINLbI :
YK cJ1a TOBTOPEHUH

Yucno unenos Yucno
CeMbM KBapTUp
1 4
2
3 8
4 1
5 6
6 6
PUCYHOK 3

BaxHO cobpaHHylo MHbOpMauuio B nociaenyoLlem npencra-
BUTb B HY>XHOM A5 ee npuMmeHeHuns suge. C aTon Lenble npume-
HSAOT pa3/iM4yHblie, 6on1ee yaobHble CNocobbl NpeacTaBNeHNs UH-
dopmaumn.

|. TABJIMYHbIA CMOCOB MPEACTAB/EHUS

MpencraBneHne nHdopmMauum B TabIMYHOM BUOE CUMTAETCS
6onee yaobHbiM. CuuntbiBaTh MHPOPMaLMIO M3 Tabnnubl OTHOCK-
TENbHO flerye, 4yem noslydatb €€ U3 TeKCTOBOro matepuana. o
OaHHbIM O KOMMYEeCTBe HaCTyn/eHuUst coObITUIA OObIYHO COCTaB-
NS0T TabnnLy 4acToT.

MMPUMEP: Mo pgaHHbIM TabnunLbl cocTaBbTe TabMLy YacToT YMCa
UNEHOB CEMEWN.

YncnouneHosce- | 6 | 3|3 |22 |5
M, NPOXUBAKOLINX

B KBApTUPaX N0 414|3]|5]4]|2
anpecy yn. Monaga
[awmmoBa, gom 16
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Mo Tabnuue 4YacToT onpegenure:

@ CKO/bKO B OME KBapTUP, B KOTOPbIX MPOXMBAET 6o/ee
yem 3 uneHa cembu?

@ KaKyro 4acCTb COCTaB/1deT YNC/TO KBAPTUP C OOHUM XUTe-
eM OT 4ncrsia KBapTup C NATbro Xxurensammu?

PEWEHWE: Kak Bngnm, nHpopmaums, oaHHasa B Tabnuue, 3anyTaH-
Hasa. 2Ty uHdopmaunio yaobHo npeacraButb B BUAE
TabMMLbl YaCTOT Ha PUCYHKe 3.

@KonmquTBo KBapTMp C 4UCAOM utenenm OGonbwe 3
paBHO 7+6+6=19 kBapTup.

@ Konunyectso KBapTUpP C OOHUM XUTenem 4, a KONN4ecTBoO

~ 4 2
KBapTMp C Yncnom xmtenen 5 pasHo 6. Torga 5 = 5

YMPAXHEHUA.

1. KommyHanbHaa cnyxb6a. 3anuwmte B Tabnuuy 4actoT U
Maumnio (PUCYHOK 4) O KONM4yecTBa 3BOHKOB, CBA3dHHb
MyHanbHbIMW yCrlyramu B ropoge A B MoHe MEcCSH
3BOHKOB pa3benTe Ha nHTepBasnbl No 10 B kax
Tabnuuy 4Yncna exeaHeBHbIX 3BOHKOB W OTBEeTbTe enyto-

LMe BOMpochl:




32 7 11 40 13 KUMMyHaﬂbele yCayrm
Uycno 380HK0B G 0Bpame- 21 44 51 37 48
HVSMY 10 KaXA0ZHEBHbIM 29 54 28 38 20 0-9 ?
KOMMYHa/IbHbIM YCyram 3 5 29 36 0 10-19 ?
3a UIOHb MEcALl 35 35 8 45 43 20-29 ?
10 24 6 56 15 30-39 ?

a) CKonbko gHen coctoanocb 6onbue 20 3BOHKOB?

b) CkonbKO NPOLIEHTOB COCTABAET YNCO OHEN C KONMYECTBOM PUCYHOK 4
3BOHKOB MeHee 40 K obemy Ymcny gHemn?

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

2. NspaTtenbcTtBo. 10 HMXKenpuBeaéHHOW MHOPMaLMM O NEPUO-
OVYHOCTM XYypHa/na OTBETLTE Ha BOMPOCHI:

a) CKO/IbKO MPOLEHTOB COCTABASET YMCMIO XYPHANOB C Tupa-
oM 6onee yem 5000 OT yumcia XXypHaNoOB C TUPaXOM Me-
Hee 5000 sk3emnnapos?

b) CkonbKO NPOLEHTOB COCTABASET UYNC/IO XXYPHANOB C TMPAXOM
oT1 4000 go 8000 3k3eMnNspoB OT OOLLErO YMcna XXypHanos?

c) MOXHO M NpeacTaBuTb 3TY MHPOPMALIMIO MHTEPBA/IbHLIM CMO-
cobom? Ecnm Bbl 3agymMaeTe npenctaBntb 3Ty MHGOPMaLMIO MH-
TepBa/ibHbIM CNOCO60M, TO KaKMe MHTepBasibl Bbl Obl BblOpann?

loa0B0it TMpaX neyatatowyxcs B A3epbaiiaxaHe XypHanos
Ha3Banue xypHana Tupax HasBanue 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 adabiyyati” 4200 | “Kirpi” 5100 KonuecTso 4acos 3a Hezenio,
MOTPAYEHHbIX HA TDEHUPOBKMA
3. dusuyeckaa Kynbtypa: Mcnonbsyiite nHGopMaUmo O CMOPTUB- 20 4neHoB CnOpPTUBHON
HOM LieHTpe 13 TabnuLbl Ha pUcyHke 5. 03/10pOBUTEJILHOTO LIEHTPA
a) CospganTe TabmLy 4acTOT KOMIMYECTBa YacoB. 4 | 0| 5 71 3
b) Ckonbko NPOLIEHTOB YMC/a Y/IEHOB LieHTpa TPaTAT Ha TPEeHW- 7191611 6
POBKN He MeHee 5 y? s 3 0 5 5
c) Ha CKOMbKO MPOLEeHTOB YMCNO Y1EHOB LEHTPa, NOTPaTUBLLNX
Ha TPEHUPOBKN He 6onee 7 YacoB, MeHblle 4Yucia ocTasb- 5 | 3|95 |5

P
HbIX YIEHOB CeKuMu?  { @
PUCYHOK 5 N
d) CKO/bKO NPOLEHTOB TPEHUPYIOLLUNXCHA 3aHUMAIOTCA B LIEHTPE Q

ot 3 go 5 yacos?

®

’ o
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4. NamepeHuna: HeckonbKo LLKOIbHUKOB U3MEPS/IN LUTaHreHUmMp-
Ky/ieM TOMLWMHY CTallbHOW MNAacTUHKK € ToyHocTbto 0,001. MNo-
NyYeHHble pe3ynbTaTthl UBMEPEHNN B AtOMMax 3aHeceHbl B Tab-
anuy: (1 gronm=2,54 cm)

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

[LITaHreHumpKyb
a) Mcnonb3sya KanbKynatop nepeseante pesynbraTbl nsmepe-
HUA B CAHTUMETPbI.

b) NHdopmaumto npeacrtaBbTe B BUAE Tabnumubl 4acToT.
c) [na KaXgoro yncia Ha3oBUTE Yncaa, 60bLUME N MeHbLUNE ero.

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

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

o bIUIA Bayraktar Akinei | Orbiter 2 | Aerostar | Hermes 450
Lafar tarixi
Paamax KpbiibeB 20,6 m 3M 75 M 10,50 m
I ST Cofcraenmasamma | 12,5 m 1M | 45M | 6,10M
arazi biitovliyiniin barpa edil-
masi ugrunda aparilan Vatan Bbicora 4,1m 13m | 1,3m | 1,80m
savaginda sanit ordumuz harb MakcumanbHblit Bec 5500 KT 8,5kr | 215 Kr | 450 kr

tarixing diisan yeni doyiis tak-
tikasindan istifada etdi. Vatan a) KakoBa pasHuua B pasmaxe KpbinbeB “Bayraktar Akinci” w
Miiharibasi adlandirdigimiz bu “Hermes 450”7

savas diinya tarixinda “Dron
miiharibasi” kimi da yadda qa-
lacaqdir.

b) Hangute OTHOWeEHME pa3maxa KpblIbeEB K COOCTBEHHOWM
anvHe “Bayraktar AKInCI” n okpyrnuTe noayyYeHHbIn pesysb-
TaT 4O UenblX AeCATbIX.

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

d) KakoB 6ymet pa3max KpblibeB Mogenn “Aerostar” B caHTu-
MeTpax nNpu cobAt4eHNN MPONOPLUMA U3 3-FO NYHKTA.




II. NPEACTABJIEHUE B BUAE UATPAMM

CaMbIM pacnpoCTpaHéHHbIM BUAOM MpeAcTaBneHns CoOpaHHbIN ORI
MHPOPMaLMM ABAETCA gMarpaMma. 2%

JIMATPAMMA — 570 nsobpaxeHune nHGopMaLnmM C MOMOLLbIO reomeT- 20
puyecknx ¢uryp. CyLLeCcTBYIOT pasHble BUAbI AMarpaMm: cTo/164aTasi 1o
anarpamma (PUCyHoK 6), Kpyrosasi Anarpamma (PUCYHOK 7), rpaguk 10
(pncyHok 9), nukrorpamma (pucyHok 11) n gp.. B cton6yaton gnarpamme °

(6baprpade, ructorpamme) 3a reomMeTpmyeckyto GUrypy npuMeEHsIoT
NPAMOYIrO/IbHMK, B KPYroBOW AnarpaMmme — Kpyr. B 3aBMcuMMoOcCTM OT BAPIPAD
xapakrepa nHbopmMaLuum NpeanoyTeHme OTAaeTCs TOM UAn MHON durype.

B Gaprpade wn rucrorpamme, ABAAOLMXCHA Pa3HOBUOAHOCTAMMU gg
cTONGYaToOl AMarpammbl, NMPOBOAUTCH CpaBHEHME BbICOT CTOMBLOB — 5
NPAMOYrONIbHUKOB, MOCTPOEHHbIX COOTBETCTBEHHO MHbOPMaLUN. 10

BAPIPAD — 370 ogHOCTONGLOBOE OTPpaxeHue nHpopMaLun. Mexay 5
ctonbuamu Gaprpada ycraHaB/IMBaloT onpeaenéHHoe paccTosaHue. 0

[VCTOTPAMMA 6biBaeT ogHocTON6GLOBAdA UM MHOrocTonibuosas. Mn- e

dopMauus, npeacTaBieHHas MHTepPBasibHbIM METOAOM, U306paxaeTcs
OAHOCTONBLOBOW rMCTOrpamMMon. Ecnmn npeactaBneHHasd nHpopmauns
[AeTCA B CPABHEHWUW MO HECKO/IbKMM KaTeropusimM, TO MPUMEHSIETCS
rMcTorpaMma co CrpynnupoBaHHbIMU CTO/GLAMM.

TPADUK nnm xe NuHeRnHbI rpaduk — 3TO IMHUS, NOC/IEA0BaTE/IbHO
coeaMHsiioLLLas OTMEYEHHbIe Mo MMetoLecs MHGOPMaLMK TOUKN.

[MUKTOTPAMMA — 370 n3o6paxeHune nHbopMaLnn B BUAE HEKOTOPOIO
pUCyHKa.

MPUMEP 1: BHnmaHue LWKOMbHUKOB NPUB/EKaloT 3 MonyispHble Te-
nenepepnauun:
1. «/Tlo6UMBIV y4nTEIb MATEMATUKM>.

PUCYHOK 7
2. «TpyaHopaspeLumMbie 3044044 Mo MATEMATUKE>.
3. «HeunsBecTHbIE>.
Cpeaun 25 wkKonbHUKOB Obln NpoBefEH onpoc no teme «Kakas
M3 3TUX nepegay BamM HpaBUTCS OO/blue BCero?». Pesynbrathl
onpoca 3aHeceHbl B TabmLy:
KonnyecTso LWKob- OTHoLLeHme K 3anuch oTHoweHns B | [1poLEHT 0THOCK-
HasBanue nepegaun HIKOB, BblIOPaBLLIMX 0bLiemy yueny BUALE LECATUYHOI TEJIbHO 06LLLEr0
nepezady LIKOJTbHUKOB J1pobu 4iCNA WKOIbHUKOB
«JTI0BUMBIN yuuTENb MATEMATUKI> 9 2% 0,36 36%
«Tpy/HOpa3peLLMMbIE 334 N0 6 6 0,24 24%
MaTemaTuke» 25
3
«Hew3BecTHbIE» 3 55 0,12 12%
7 7 0,28 9
«Hvakas» 55 , 28

MocTponTe No MHPopmMaLumm n3 Tabnnubl CToNOUaTyO AMarpamMmmy,
rpaduk 1 KpyroByto gnarpammy.



CTONIBYATASL IMATPAMMA (BAPTPAD). Ons noctpoeHus 6Gaprpada BbINOMAHUM
cnepyoume OencTBus (PUCYHOK 8):

¢ Ha ropu3oHTa/sIbHOV OCu B MPSIMOYIrO/IbHOM CUCTEME KOOPAUHAT OTMe-
TUM HA3BAHUS nepeaad.

¢ Ha BepTukasibHOV OCH OTMETUM HA OAMHAKOBOM yAa/I€HUU APYr OT ApYrd
Bce yesnble yncra ot 0 go 10 (KomyecTBo LWKO/IbHMKOB B TA6/1MLe HAXO-
AUTCS MEXAY STUMU YUC/IAMMU).

¢ Konmm4ecTBO LUKO/IbHUKOB, CMOTPSLUMX Ty W/IN UHYIO nepeaady, n3o06pa-
3MM COOTBETCTBYIOLUUM CTO/IOUKOM.

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

CTONTBYATASA LUATPAMMA TPAQUK
10
10 9
8 7 g 9 \ !
6
6
4 5\ /
4 3 )
2 I 3
0 0
Jobumblii  TpyaHopaspe- Jliobwmbiii - TpyaHopaspe-
YUMTEAb  LUMMbIE 3371344 HenssecTHble  Hukakas YUMTEAb  LUMMbIE 3371344  HenssecTHble  Hukakas
MaTeMaTuku 1o MaTeMaTuKe MaTeMaTUku 10 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 TOUYKM NOCNeA0BaTENIbHO COEANHSIOT OTPE3KaMMU.

KPYTOBAAl AUATPAMMA

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

MogroroBuTeIbHbIN 3TAMN:
1. HaxogaT cyMMbl AaHHbIX: (9+6+7+3=25)

2. BbIACHSIOT KaKylo 4acTb OT CYMMbl COCTaBAAET 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 KaXXAOW HAMOEHHOW YaCTbio ONpeaesisaoT LeHTpabHbIn
yron (anga atoro 360° yMHOXbTE Ha KaXaoe U3 YMCes, MoKa3bIBatoLLMX
yacTb uenoro kpyra. Hanpumep: 360°- 0,36 ~130° n 1.4.).

3ran nocTpoeHus: KPYTOBASA AUATPAMM
1. Hapucyinte Kpyr npon3BO/bHOIO pagnyca.
2. [NocTpowTe LeHTparnbHble Yrbl (TPaHCMOPTUPOM).

3. CeKTOopbl, COOTBETCTBYIOLIMNE LIEHTPANbHbIM Y-
nam, packpacbTe pasnyHbIMU LBETaMM.

4. [1onoNHUTENIbHO YKaXxuTe 4mncia, CooTBETCTBY-
foLLMe LiBETaM CEKTOPOB.




Kak Bnamm, cpaBHMBaTb AaHHble yOOOHO MO CTon64aTbiM, Kpy-
roBbIM UM rpadpmyeckmm guarpammMam. Ho cyliecTtBytoT 1 gpyrue
cnoco6bl NpeactaBneHns nHdopmaLmu.

MPUMEP 2: Cpeau WwKOMbHUKOB 6bl/1 NPOBEAEH OMNpPoc Mo Teme
«JTloOUMBbI My3blKanbHbllA XaHp». [MpeactaBum MNOMYYEHHYHO WH-
dopmaumo nuktTorpammon (pucyHok 11). Ha nuktorpame npencras-
NNEeHO CKOJIbKO LLUKO/TbHMKOB Npeano4vynTatoT TOT UK MHOW >XKaHP MY3bIKW.

¢ CKO/bKO BCEro LWKONbHUKOB NpeacTaBieHbl B MMKTOrpammMe?

¢ CKOMbKO LWKOMBbHUKOB MOOGAT CayLlaTb Myram?

¢ Ecim 6bl Kaxabli CMMBOM M306paxan 3 LWKO/bHUKOB, TO
CKOJ/IbKO LLUKOJ/IbHNKOB NMIOGAT CNyLLaTh 3CTPaaHY0 My3bliKy?

+ Kak no-Balwemy, HaCKO/bKO yaa4yHO Obl10 COOTBETCTBME Of-
HOrO CMMBO/1A TPEM LLUKOMIbHMKAM Ha 3ToW nukTorpamme? lo-
yemy?

+ Kak Obl Bbirnagena nnukTtorpaMma, B KOTOPOW OQHOMY CUMBOJY
COOTBETCTBYET 2 LWKO/IbHUKA, €Cn Obl TIOOUTENEN POK-MY3bIKK
6b1n10 50 yenoBek? OOBACHUTE OTBET.

MNpeacraBum nHdopmaumio nNo teme «JIlobuMbli My3blKasibHbI
»XaHp» C nomMoLbio 6aprpada (pucyHok 12):

+ Kak BblbpaTb MacLuTab no BepTMKanbHOM OCY NpU NOCTPOEHUN Gap-
rpada?

¢ [NocTponte rpaduk, nocnenoBaTelbHO COEAMHAA OTpesKamu
KparnHue Touku OGaprpada. Kakaa un3 BbllieykazaHHbIX $OpM
npeacTaBNeHn okasasnacb Haubosee yaadHoOW MNpu MNpes3eHTa-
LUMn No teme «J1tob1MbIA My3blKasbHbIN XXaHp»?

OGBACHUTE CXOXMNE W OTNINUUTEbHBIE YepTbl MMKTOrpamMMmbl 1 Gaprpada.

MPUMEP 3: B tabnuue nokasaHa uHGOpPMaLUS O uyucne sputenen —
MY>KYMH U XKEHLLUMH, MOCMOTPEBLUMX B TeYEHMU 3-X MecsaLeB GpUIbM Mo
npousseaeHunio «famneT» aHrmMunckoro nucatensa YunbsmMa Llexkcnvpa.

Mecsupi Yucno MyxunH Yucno XeHuwyH
Mait 56 42
WioHb 38 67
Wionib 44 50

Mo gaHHbIM TabMUbl MOCTPOUM FUCTOrPaMMy (PUCYHOK 13):

o [10 rOpM30HTasIbHON OCK Ha paBHbIX PACCTOAHUSX APYr OT Apyra
OTMeYaloT HaMMeHoBaHMe MeCsLEB.

e [1o BepTMKanbHOM OCK OTMeYatoT uenblie yncna ot 1 go 100 ¢
warom 10.

e C NnoMoLLbIO NPSAMOYIrOo/IbHUKOB Pa3HbIX UBETOB A/19 MY>XXUUH U
XXEHLLNH N306paXkatoT YNMCNO MPOCMOTPOB NO Mecauam.

e CpaBHUTE NO AnarpamMme YMcao MPOCMOTPOB MY>XUMH N XKEH-
LLMH MO KaxaoMy MecsLy.

[MUKTOTPAMMA
JOBUMbIiA My3bl-
Ka/lbHbIi XaHp
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YNPAXHEHUA

1. B a6noHeBOM cagy nocaxeHo 20 gepeBbeB.
Macca co6paHHOro OCEHbIO YPOXKasa C KaXKAoro gepeBa rnokasaHa B
Tabnuue:

M0kr | 91kr | 112kr | 89k | 90kr | 84kr | 72xr | 95kr | 108«kr | 95«kr
102kr | 89kr | 107kr | 88kr | 1bkr  M2kr  M8wkr | 125kr  85kr | TTkr

PUCYHOK 14
[JononHute Tabnuuy no o6pasLy 1 OTBETbTE Ha BOMPOCHI:
70-79 kr 80-89 kr 90-99 kr 100-109xr 110-119xr 120-129 kr
Konuuectso aepesbes B 9 ? ? ? ? ?
YKa3aHHOM WHTEpBae
[POLEHTHOE OTHOEHHE OT o . o n 1 1 _ 1o 9 o 0 o o
061Lero Y1cna Aepesbes V=L =1L : : : : :
1) KakoBO KONMYECTBO AEPEBLEB C MACCOW COOPAHHOIO ypoXKas
a) meHee 100 kr; b) meHee 120 kr?
Bpems Hucna 2) CKO/IbKO MpPOLIEHTOB COCTaBAAET YMC/IO AepeBbeB C MAacCom ypo-
(i), pagoux as MeHee 90 Kr K 06LLeMy YnCny AepeBbeB?
0-59 2 3) NocTtponTe rnctorpaMmmy rno nHGopmaummn U3 TpeTbero cronbua.
60-119 3
120-179 . 2. Ha pucyHke 15 npegcraBneHa tabnmua paboyero BpeMeHu pabounx:
a) Ckonbko pabounx, paboyee BpeMs KOTOPbIX MeHee YeM 2 yaca?
180-239 28
b) Ckonbko pabouunx, paboyee Bpems KOTopbix 6onee 4yem 5 yaco?
240-299 25 o
c) No gaHHbIM Tabnmubl noctponTe rpaduk. s 3Toro B npamMoyrosb-
300-360 11 HOW CcUCTeMe KOOpAMHAT Mo ocu abcumMcc oTMeTLTe pabouee Bpems,

Mo ocu opauHaT 4ncio paboumx. B cootBetctBUM C TabAMYHbIMU

PUCYHOK 1
CYHOK 15 AaHHbIMM OTMETLTE TOYKM 1 NMOC/eA0BaTE/IbHO COeaNHUTE MX MnaB-
HOW NMHMEN. BbiCKaxnte cBoe MHEHME O MONYYEHHOM rpaduke.
ot . (T—— 3. Y4eHukn 7-ro knacca [obupaloTcsa B LWKOMY pPasHbIMW BUOAMMU
110C00 nepe- ncno
NBHXEHAT | LIKONbHKDB Kggglne\;dv TpaHcrnopTa. PacnpegeneHne kKonuyectBa 3TUX BMOOB TpaHCMopTa
6 nokasaHo B Tabnmue Ha pucyHke 16.
asTobyc 23 0,5 _
ETKOB0T a) JononHute 3-n ctonbey Tabnuubl. NpeactaBeTte MHOOPMaLNIO
6 ? _
ABTOMOOW : BTOPOro cronbua B Buae Cronbyaton guvarpamMmmbl, a MHPOP
ANEKTPON0E3A 1 ? LMIO TpeTbero ctonbua — B Buae rpaduka.
MELKoM ?
10 b) CkonbKO MPOUEHTOB COCTaBMAAET YMCAO LWKOMbHMKOB, MOMAL3
°
gl 1 : LLMXCA aBTOOYCOM UM /1erKOBbIM aBTOMOOGUNEM, K 00LLEMY
0
BEAnGHTEA 5 ' YUYEHMKOB Knacca? Q%‘\é
BCEr0 46 ? )
c) CKONbKO MPOLEHTOB COCTaBAAET YMCIO LUKONbHUKOB, MOOL3YHO-
4
PUCYHOK 16 LLNXCS METPO M 3MNEKTPONoe3nqoM, K YNCNY WK OB, npunes-

XKaLLMX B LLIKOJY Ha aBTobyce?

\/



4. ABTOMO6GUNbL roga: ABTOMOOW/IbHbLIN XYpPHas, MPUMEHAS PENTUHIOBYIO CU-
CTeMy, OUEHMBaeT aBTOMOOMAM M MpucCBamMBaeT 3BaHME «aBTOMOOW/Ib
roga» aBToMmooumnto, HabpasLlemMy HanbosblUuee KonuyecTso 6annoB. bbina
npousBegeHa oueHka 5 aBtomobunen, pesynsratbl KOTOPON NPUBEAEHDI B
Tabnvue Ha pucyHke 17.

ABTOMOEIITS obecneyenue IKOHOMMS BHewwwuii Bua, | YaobcTBO canoHa P
besonacHocTu (b) Tonausa (J) (B) 1)
1 3 1 2 3
II 2 2 2 2
111 3 1 3 2
v 1 5 3 3
\ 3 2 3 2
OueHunBaHue penTuHra aBToMobuien NpoBoOanIOCH No cnegytoulen dop- PUCYHOK 17
mMyne Q=36+3+B+YV.
a) Onpegenute pPenTUHr KaXAoro aBTOMOOWMA, 3anosiHUTE MNOCegHUN
ctonbeu n onpeaennTe «aBToMobMIb roga».
b) NMpounssogmtens aBToMobunen | cuntaeT, YTO PENUTUHI NPOBOANTCA He-
npaBwbHO. Kak Hago W3MEHUTb BblleyKasaHHyto Gopmyry, 4ToObl aBTo-
MOOU/b | MONYyYM CaMyto BbICOKYHO OLEHKY: Q=11-B + -9+ B+ 1. Y
5. Ha pucyHke 18 gaH rpadmk nameHeHus temnepartypbl A T.°C
BO3[yXxa B TeueHue aHA. Onpefenute HauBbICLLYIO U 1
HanMeHbLyto Temnepatypy B °C. ]go
g
6. OueHunBaHmne: HabpaHHble 3K3aMeHaUWMOHHble 6ansbl 7:
50 cTyoeHTOB nokasanu, YTo HUKTO Hmke Yem 450 6an- g
NoB He Habupan. YTobbl NpeacTaBnTb UTOrOBbIE PE3Y/b- 4
TaThl TabAMYHBIM CMOCO60OM 6binM BbliGpaHbl creayio- ¥ b s
e nHtepsans: [450, 500), [500, 550), ... , [650, 700]. 0:00 300 600 9:00 1200 15:00 18:00 21:00 0:00
Bannbl 12 ctygeHToB HaxogAatcs B uHTepBane [450;
PUCYHOK 18

500), 6annbl 16 cTtygneHToB — B nHTepBane [500; 550),

6annbl 10 ctyneHtoB — B uHTepBane [550; 600), 6annbl 8 CTyAeHTOB — B
nHTepsane [600; 650).

OTBeTbTe Ha cneayoLLne BOMpoChI;

a) CKONbKO MPOLEHTOB COCTaBAAET 4YUCIO CTYAEHTOB, Gannbl KOTOPbIX
6onbuwe 500, Kk 06WeMy Yncny CTyaeHToOB?

©) CKO/IbKO MPOLEHTOB COCTABASAET YNCNO CTyAEHTOB, 6an/ibl KOTOPbIX ne-
xart B nHtepsane [500; 550), k obLweMy Yncny CTyaeHToB?

C) CKONMbKO MPOLIEHTOB COCTaBASET YMCMO CTyAEHTOB, HabpaBLUMX MeHee
yem 550 6annoB, K 06LWEMY YMCY CTYOEHTOB?

d) CKOMbKO MPOLIEHTOB COCTaB/IAET YMCNO CTYAEHTOB, HAOPaBLUMX MEHEE YEM
650 6annoB., kK 06LeMy 4ncay CTygeHToB? Micnonb3ymnte tabnuuy 4acToT.

Y

NG




7. Ha nuHenvaton gmarpamMme npencraB/ieHO BpeMs B yacax, rnorpaydeH-
HO€E LWKO/IbHNMKOM Ha n3y4yeHne ypokoB 3a Hepgento (pucyHok 19). Kakyto
4yacTb OT O6LLEro 3aTpayYeHHOro BpEMEHM COCTaBAfeT BpeMs, notpa-
YEHHOE LUKOIbHMKOM Ha 00y4YeHme Mo YETHbIM OHAM?

Yachl
g

6
3

JIHA Heflenm

I B R e Sy B PUCYHOK 19

8. lNnowaan maTepurkoB Ha NnaHeTe 3eM/s nokasaHbl B HMXKECNeayoLLen
Tabnuue. lNpons3Beass HeEOOXOAMMblE BbIYMC/IEHUSA Ha KanbKynsTope,
3anonHuTe tTabnuuy. Mo gaHHbIM U3 TabNuLbl MOCTPONTE KPYroBYO Ana-

rpammy.
e R Mot "

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

2. Asus 43,4

3. Amepuka 30,3

4. Abpuka 42

5. ABcTpanus 8,7

6. AHTapkTiaa 14,1

Bcero 150

9. Cpeau OencTByOWMX B FOPOAe opraHnsauui 6bin NpoBeaéH onpoc 06
NCMNO/Ib3yeMbIX UMM B KOMMbIOTEPAX aHTUBMPYCHbIX Mporpammax. Pe-
3ynbTaThbl I'IpOBe,D,éHHOI'O onpoca B npoueHTax npumeBegeHbl B HUXecC/e-
ayouen tabnuue:

[1puMeHseMoCTb aHTMBMPYCHO NPOrpaMMbl B OpraHU3aLyu Mpoueht %
AHTVBIDYCHAs NPOTPaMMa 3arpyXeHa Ha HEKOTOPbIX KOMMbIOTEPaX 12
AHTVBIDYCHast NPOTPaMMa 3arpyXeHa Ha BCEX KOMMbOTEpax 29
[peaycMoTPeHa 3arpy3Ka aHTUBIPYCHO NPOrpaMMbI B NocaeAykLeE 12 MecsLEs 20
Mnagwe 14 He 1CnbITbIBAET HEODX0AMMOCTY B aHTWBMPYCHOI NPOrpaMme 9
- 12_]274 a) Mo paHHbIM TabNULbl HAPUCYMTE CTONBYATYIO U KPYTrOBYIO AMarpamMMmbil.
25-34 b) Kakaa gnarpamma Hanbonee rnosHo oTpaXkaeT npeacTaB/IeHHYIO UH-
35-44 dopmaumio?
45-64 c) Kak no-Ballemy, Ha Kakoil auarpamme 6bin1o 6bl yno6Hee npeacTa-
cTapue 65 BUTb MHOPMALNIO?
5% 10.CnopT: Ha KpyroBown gnarpamme nokasaHo B MNPOLEHTaxX YNCA0 /110 .
13% npeanoYnTatoLmnX CNOPTMBHYO 00yBb, MO BO3PACTHbIM rpymnnam.
1% 179 a) YMCneHHOCTb KakMX ABYX BO3PACTHbIX Fpynn coctaBnser f 3n-

TenbHO 50% OT Bcex nosib3oBaTenen CNopTMBHON 06yBU?

b) YncneHHOCTb Kakux ABYX BO3PACTHbIX FPYMM COCTaB/SeT OAaRyMeT-
BEPTYIO YMC/la BCEX NOSib30BaTeNNell CMOPTUBHON 06YBI?

c) Kaknm ewwé cnocobom MOXHO NMpeacTaBuTb 3Ty 1

\Y/

12%




11. Kak no-Baluemy, Kakyo 13 Hmxecnegyowen nidopmaumm Heue-
necoobpasHo NpeacTaBNAaTb Kpyroson gnarpammon? O60cHymnTe
CBOW OTBET.

a) OnpegenexHne HanMboO/bLUEro YUCa NPUBMAEYEHHbBIX K BOJSIOH-
TEPCKOMY ABWMXXEHUIO MO pe3ynbraTaM onpoca Cpean NoapocT-
KOB;

b) OnpegeneHne uncna popgutenein, OKasbiBalOLMX MNOMOLLb
CBOMM OETAM NpU BbIMOSHEHUN OMALLHEro 3a4aHuns;

c) OnpegeneHne Hanbonee BKyCHbIX 5 61104 azepbanakaHCKon
KYXHW.

d) iccnepoBaHne Bonpoca «[lodyemy noan 3aHMMAaKOTCA Criop-
TOM»?

12. Apmua: V3 83 BoeHHOCAYXaLWMX, NONYy4YMBLUMX 3BaHWe «[epoin

OTeuecTBeHHOM BOWHbI», 36 cny>umnn B Cruiax cneynanbHoro Ha-

3HauveHna, 21 — B CyxonyTHbIX BOWcCKax, 12 — B lNorpaHnyHbIX

Borickax, 7/ — BoeHHO-BO3ayLHbIX cunax, 4 — BO BHyTpeHHNX

BoOWCKax, 2 — B BoeHHO-MoOpckunx cunax. Mecto ciyx0Obl octas-

LLEroCs O4HOro BOEHHOC/YXKALLLErO HOCUT CEKPETHbIN XapaKTep.

a) CocraBbTe Tabnnuy No gaHHOW nHGopmaumu.

b) BbipasuTte 4yMcneHHble gaHHble B NPOLEHTaXx.

c) No paHHOW MHPOPMaLMN MOCTPONTE MUKTOrpaMmy U Kpyro-
BYIO AMarpammy.

d) BbiicHuTe, kakaa 13 npeactaBneHuin Hambonee uenecoo6-
pasHa.

©

MEAANb TEPOM
OTEYECTBEHHOM BONiHbI

100°C TeMnepa- 212°F
Typa Kine-
HIA BO/bI

Temneparypa
JesioBeye-
31°C CKOr0 Tena 98,6°F

Temneparypa
3amep3aHuns
0°C BOAbI 32°F

PUCYHOK 20

3naete sin Bbl, Y10 03HayaeT Dapenrent?

TemnepaTypa, B OCHOBHOM, M3MepsdeTca B rpagycax Lenbcus
(°C), Ho nHorga — B ®apeHrentax (°F). Mexay aTMmMu AByMS €AnHK-
LaMn n3MepeHns TemnepaTtypbl CyLLECTBYET CBA3b:

¢ [lpn nepeofe rpagycoB Llenbcua B rpagycbl ®apeHrenta
nonb3sytotcs Gopmynon: g _9 .-, 39

¢ [1pn nepesoge rpagycoB dapeHrenTta B rpagycol Llenbcusa
nonb3yloTcs Gopmynoii: ~ =§-(F—32)

MPUMEP 1: Mepeseaunte 25°C B rpagycbl dapeHreiTa.

PEWEHUE: NMpumernum dpopmyny F =9.Cc+32 npnC=25:
5

F=%25+32=77°F

OteT: 77°F.
MPUMEP 2: Mepeseaunte 68°F B rpagychl Lienbcus.
PEWEHUE: Mpumennm dpopmyny C =%.(F_32) npu F = 68

czg-(68—32)=20°c Otser: 20°C.

JInq n3MepeHns Temneparypbl B
Benwkobputatuw v CLLA npumeHs-
eTcs Wwkana Qapenredita: MpuHaTo
0°C=32°F,100°C=212°F.
Ha wkane Mapexreiita 180 pe-
JIEHWI, TakiM 06pasgom, 1°F =
BCEJA IMHEVKK. 306Ch
180°F=212°F-32°F. Toectb 1
Aenexve no wiane PapeHreir
NIONYYEHO JIENEHVEM BCEA MHBIKM

1
180




YNIPAXHEHUA

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

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

3. B cnepyowen tabnmue nokasaHa TemnepaTypa BO3dyxa B fHBape B
HeKOoTOpbIxX ropogax AsepbargxaHa. JononHute tabnuuy n oTBeTbTe
Ha BOMpPOCHI:

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

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

baky laHaxa llywa  Munrayesup  Llleku Araam
oe 14 20 16

of 64,4 75,2 62,6

4. TMoBblWweHWe Temnepatypbl: Mo pesynsrataM MccnenoBaHuii rnobanb-
HOro noTenneHnsa Kanmmata 3eM/n y4éHble CoOoOLLatoT, YTO B C/eayto-
wue 60-70 neT cpegHaAa Temnepartypa BO34yxa MOXET MOBbICUTLCA OT
4°F po 9°F. 210 03HauvaeT, HanpuMep, 4YTo 3a AHBapb Mecsl, CpefHAs
Temnepartypa Bmecto 65°F moxet gocturHytb ot 69°F no 74°F. KakoBa
MOXeT ObITb CpeaAHAda TeMnepaTtypa no 3TMM ropoam 3a sHBapb Mecsl
B °C?

5. MNMepeBog 13 °C B °F 1 Ha060pOT Ha KanbKy1ATOPE BbIMOHAT
cnepyowmm cnocobom?

@ so°c=> 9+5x60+32=140
@ 140°F = 140 -32 =108 x5 + 9 = 60
JdononHute paBeHCTBAa, NPUMEHAA KallbKy/TATOP!:

a)32°C=?F; b) 70° C = ? F;
€)99° F = ? C; d)159°F =2 C.

6. Temnepartypa »xugKoctn B cocyge coctaBnsget 90°F. Haprus Hyx -
BbICUTb 3Ty TeMnepaTypy Ha 5°C. CKonNbKo rpagycos ®ap4\6yne

TeMneparypa XXUAKOCTM Nnocne nogorpesa? !
7. WN3BecTHOo, uto 86°F = 30° C. MoxHO nu yTBepxaaTb, 4To 43
OTBeT 060CHyiTE. v

\Y/
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[porHo3upoBanue

Yto6bl cnnaHMpoBaTh NpeAcToswme aena noan BHUMaTebHO
OTC/MIEeXMBAOT COObLITUA BO BCEX Cchepax OeATEeNbHOCTU U NMPUXOLAT
K onpefenéHHblM BbiBogaM. MNpeanonoxeHne o HacTynaeHun Toro
NN MHOTO SIBNEHUS BaxkHasa 3agadva. Bo Bce BpemeHa ntogen nHte-
pecoBano, Kak npeayragaTtb 3T0 coObITHe.

MporHos — 310 NpeanonoxeHne o ByayLemM COCTOAHUM NPOUC-
xogsduiero gapneHus. B nepeBoge C rpeyeckoro “pro” osHavaer
Brnepén, “gnosis” — 3HaHue. CNoBO «MNPOrHO3» B34ATO U3 COoeduHe-
HUA 3TUX OBYX CNNOB U HOCUT CMbIC/T «<BUAEHNE Hanepéa».

MporHosmpoBaHMe — 3TO Npouecc o6paboTkm MHPopMaumMm Ha
OCHOBE Hay4HbIX METOAO0B M MNO/yYeHns NporHosa. daxe ecnun n He-
BO3MOXHO YTBEp)AaTb O HACTYMN/eHMM NPOrHo3a, caMo MPOrHoO3u-
poOBaHWe SBNSIETCS BaXKHbIM 3TanoM B MI@aHUPOBaHUN  Yeso-
BeYyeckon  pgedAtenbHOCTM. Ha  ocHoBe  MpOrHo3MpoBaHWA
pa3pabaTtbiBatoTCA BCEBO3MOXHbIE€ MporpamMMbl (NsaHbl), oXBaTblBa-
oLMe pas/siMyHble BPEMEHHbIE MHTEPBAsbI.

NCCNELOBAHUE: NuHenyaTbin rpadmk Ha pucyHke 21 nokasbiBaeT
KonuyectBo Hacenenus 3emnu ¢ 1950 no 2020 rr.

VMcnonb3ysa nnHeyaTblin rpaduk, MOXHO OTBETUTb Ha CriegytoLume
BOMPOChI U AaTb NMPOrHo3.

@ Ckonbko MunvapaoB 6bino HaceneHue B 1950 rogy?
CornacHo rpaduky B 1950 roagy Hacenenue 3emnu 66110 2,5
Munavapaa.

@ Kak MeHanocb HaceneHue kaxable 10 net?
MN3meHeHne HaceneHua kaxable 10 net onpeaensem npnbéansm-
TENbHO:
¢ C 1950 no 1960 rogbl HaceneHune ysenuuuiocb Ha 0,5 mnpga.
¢ C 1970 no 1980 rogbl HaceneHue yBennunnoch Ha 0,4 mnpg
¢ C 1990 no 2000 rogbl HaceneHne yBeANYMAOCH Ha 1 MpA.
¢ C 2010 no 2020 rogbl HaceneHue ysennymnocb Ha 0,9 mnpa.

@ CKonbko Mnpa. coctaBnsano HaceneHune B mupe B 2020 rogy?
B 2020 rogy HaceneHue coctaBnano 7,8 mapa.

MporHosmbi:

@ CKonbko MApA. MOXeT ObiTb HaceneHune B 2030 roagy?
C 2020 no 2030 rogbl yBennMyeHMe YNCAEHHOCTU XUTENEN
3emnu paBHO nNpubnusutensHo 0,7-1 mapa. n k 2030 roagy
cocTtaBuT 8,8—9 mnpga.

@ KakoBo nporHosnpyemoe yBenmyeHne Hacenenune ¢ 2030 no
2040 rogpl?
C 2030 no 2040 rogbl HaceneHme 3eMnn MOXET YBENMUNTLCS
Ha 0,9-1 mnpa.

0 CKo/bko M/IpA. MOXET COCTaBUTb HaceneHne mvpa B 2040-om roay?
HaceneHnune mupa B 2040-om rogy MoxeTt coctaButb 10 mapa.

Yueno xuteneit

(Mnpa)

10 K

9 K

8 Z

1

6

5

4 -

3

2 [

1 = = = = O NN NN
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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 nokasaHa KOMM4YeCcTBO FOCTeNn, Bbe-
xaBwmx B Typuuio M3 HEKOTOpbIX CTpaH, B 2019-
2022 ropax. [laHHble Tabnuubl NpeactaBbTe B BUAe
cTon6yarton guarpamMmmbl.

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

b) Ckonbko MoXeT 6biTb nocetutenen Typummn B 2022
roay?

c) Ana Kaknx CTpaH 3TO YNCI0 YBENYUTCSA, @ 419 Ka-
KUX YMEHbLUNTCA?

. Mpopaxu: B tabnuue npeacraBneHa nHbopmaunsa o

npogaxe m3 2-x aBTOMOOUNbHbIX GUPM TPEXMeCaY-
HbIMW MHTepBanamu. Mo aton nHbopmaunm ona Ka-
XO0M GUPMblI MOCTPOMTE CTOMBYaTyO Anarpammy.
YTO MOXHO CKasaTb W CAPOrHO3MpoBaTtb MO MNOMy-
YEHHOW gmnarpamme?

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 rpadumkm

CYTOYHOIr0 M3MEHEHUs1 TemnepaTtypbl Tena 60/bHbIX
kopoHaBupycoM ®atumbl 1M HaspuH. Mo rpadukam
onpefenute BpeMs, Korga temnepatypa ux ten Obinia
OAMHaKOBOW, a TakxKe ganTe NMporHo3 O TOM, YTO MOXKHO
oXxmpaTb B 6nmKanmne yacol.

. Temnepatypa Bosgyxa: Ha nuHenyatbix rpapukax pu-

CyHKa 24 nokasaHa nHdopmauma 0 CpegHEMECAYHOM
TemnepaType Bo3gyxa B 3-x ropogax AsepbangkaHa:
baky, LLUywe n HaxuybiBaHe. JaHHble B PapeHrentax
nepeseante B Llenbcun.

a) CMoxeTe nn Bbl CKasaTb, KakoBa Oblna TemMnepa-
Typa BO3dyxa B Hosa6pe B baky, B Llywe u B
HaxubiBaHe?

b) Ha ckonbko rpagycoB Temnepatypa Bo3ayxa B HO
a6pe B Lywe 6yaet HUxe TemnepaTypbl B @
c) KakoBa pasHuua Temnepartyp BO3,EI,yX8/B\Ea "
HaxublBaHe B oekabpe? Q%\(:
d) Boiuncnute cpegHool 3a 3T Mecslbl Temrepa-
4
Typy BO34dyxa B Balleh MecCTH coefante
NpeanosioXeHne o TeMnepartype Bo3ayxa B cne-

oyrouem mecsue.




5. 9koHoMMKa: HacTb KapMaHHbIX geHer 3a Hepgento Axmenq 3 1 0 S e e e e s e
OTK/1aAblBaeT N XOYeT KyrnuTb Ha cobpaHHble AeHbrn Be- (0| ieedocadtaatoancnantbaasmantd

nocunepn. MsHavanbHo y Hero 6bi1o 10 A\ MNepsyto He- (1] T s i
Oento OH fo6aBun K 3TuM aeHbram 3 (h, BTopyto Hegento 7 L S S

— 4 M, 310 — 5 M u Tak ganee. B Teuenme 10 Hepenb Ka- % sol
KAYIO Hegento oH yBenuuyumBan cobmpaemyto CyMmy fe- = a0l

Her. [Mponcxogsauwee M306paxxeHO C MOMOLLbID CToNO4a- § 30

TOW gMarpamMmbl (pUCyHoK 25). "

a) Ha kakon Hegene cymma geHer Axmeaa yaBovnach? 1ol

b) Ha kakoin Hegene ero cobpaHHada cyMMa geHer eLé i
pas yaBounacs? 0123456178910

c) Ha kakoi Hegene MOXHO OXugaTb ovepegHoe yaBoe- PUCYHOK 25 HEAEI

HMe cobpaHHO AXxMeaoM cymMbl aeHer? OTBeT 06b-

ACHUTE.
= A = 4
; E 228
e 25037 g = 226
= B e = 224
B 180 | ===ccosecescosssssssssaansss S 999
s S
£ 100 - 3 b S SR B S
S B0 Sy
§ FOBBI g 3}2 roabI
o > o >
= 2018 2019 2020 = .
0 PUCYHOK 26 2018 2019 2020
6. MHumasa ctatucTuka: Ha prcyHke 26 nokasaHbl ABa rpa-
duka, oTpaxarLLmx 0OOuH 1 TOT Xe npouecc.
a) CpaBHMB rpadumku, CMOXETE /i1 Bbl CKa3aTb, HA KAaKOM
rpaduke ny4yile BUAHO yMeHbLUeHne pacxonos B 2020
roay?
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 — nocnenoBatenbHO MNOMYyYEHHblIE Hy-
pan 6annbl TECTOBOrO onpoca no ousmke.
a) Mhdpopmaumo npencraBbTe Ha 2-X /IMHENYaTbIX rpa-
durkax. Ha nepBom rpadurke no ropM3oHTasIbHON OCK
ykasaTb 6annbl no wkane or O go 100, Ha BTOpPOM
rpadumke — ot 80 o 100. p
b) Kakon BbIBOO MOXHO coenatb No nepBoMy rpadpuky? x 4
€) A 4TO MOXHO CKasaTb MO BTOPOMY rpaduky? Q%% /
8. Kakyto-Hnbyaob MHbOpMaLMo M3 MHTEpPHeTa Mnu raset ) 9 4
npeacraBbTe ABYMA cnocobamu Tak, 4Tobbl BbIBOAbLI MO 4

HMM OTnM4Yanucb. Kakoe mn3 npeacraBieHMn Havbonee
TOUYHO OTpaxkaeT NpeacTaBageMyto NHGOpPMaLMIO?




PA3OEN 1

BeposTHOCTb BbINaseHws
CTOPOHbI ¢ kapToii paHa 50%

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

BeposaTHOCTL COOBITUS

OueHnBaHne HacTyn/eHns TOro UM MHOIO COObITUS ABNSETCS
Ba)kHoOM npobnemon. Hanpumep, no gaHHbiM 06 atMocdepHOM
OaBNeHNN, CKOPOCTU M HanpaBneHUW BeTpa, TemnepaTypbl BO3-
ayxa v Opyrov aHasnormyHom mHbopmauum Mbl MOXeM caenatb
NMPOrHO3 MOroAbl Ha 3aBTpa, APYrMMKU C/I0BaMW, BbliCKa3aTb BEPO-
ATHOCTb O Moroae.

[Ona oueHuBaHWA HaCTyN/IEHUS COOLITUA MPOBOAAT Habnoae-
HWS M ONbITbl, TO €CTb COOMPAIOT CTAaTUYECKYIO MHPOPMALNIO.

Pesynbrat npoBef&HHOro onbita WMAM HaOAOOEHUS Ha3blBa-
€TCSl 3/1IeMeHTapHbIM COObITUEM.

Hanpumep, npn npoBegeHUn OnbITOB MO OPOCaHUIO MOHETHI
HOMKWHanoM 50 rannuk MOXeT NPOM30NTN OBa d/1EMEHTapHbIX CO-
ObITUS: BbINageHMe CTOPOHbI C KapTOM W BbiMageHWe CTOPOHbI C
«HeDTAHbIMM BbllKaMW». BbimageHne TOW WM WMHOW CTOPOHDI
KBEpXy CUMTAOTCHA PaBHOBO3MOXHbIMW COObITUSMU. B 3TOM onbiTe
4YMCIO BCEBO3MOXHbIX C/ly4aeB ABa. Taknm o6pas3oM, BbinageHue
KBepxy BblOpaHHOM HaMK CTOPOHbl cyMTaeTcsa 61aronpUATHbIM
3NeMeHTapHbIM COObITMEM (6N1aronpuATHbIM Cy4YaeMm) 1 CocTaB-
naet 50% o1 yncna Bcex BO3MOXHbIX C/ly4Yaes.

BepoatHocTb 0603HavaeTca 6ykBon P. BeposaTHOCTbL coObITUA
A o6o3HauvaeTtca P(A) (m1m MoOxeT 3anmcbiBATLCS CAMO SIB/IEHME,
cobbiTne, Hanpumep P (goxab)).

Yicno bnaronpusTHbIX CAYYaeB ANA HACTYNNEHNS cobbiTus A
P(A) = p(A) = MAL
N

Yucno BCEBOIMOXHBIX C/1y4aeB

50% = 0,5 — 370 eCTb BEPOSATHOCTb BblNageHUA KBEPXY OOQHOMO
N3 ABYX CTOPOH MOHETHI.

BepOoATHOCTHOE UMC/I0 MOXET OTINYATLCS OT PE3Yy/bTaToOB 3KC-
nepuMeHTa. 3To CBA3aHO CO MHOMMMM HEYYTEHHbIMU MPUYMHaMN,
OKasblBaloLWMMKN BIMAHNE Ha npoucxogsdilee cobbitve. Ho ¢ yBe-
NIMYEHNEM 4YMCMa OMbITOB YacToTa MOSIB/IEHUS COObITUS Npubnn-
»XaeTCsl K BEPOATHOCTHOMY YMC/TY.

OnbiTbl: Bpocnum MoHeTy HoMuHanom 50 ranuk 10 pas. Bbina-
OEHne CTOPOH 3anuwem B Tabnmuy. YTo e nponsowio? CKonbko
pas BbiNana CTOpoHa C n3obpaxeHnem KapTbl?

Yucno cobbiTmit
CTopoHa ¢ 130bpaxeHuem kapTbl v v v

CTOPOH C M300PaXEHIEM HETAHBIX BbILUEK vV v

Kak BugmMm no Ttabnuue, Bcero 6bino 10 cryd
4YMCNO BCEBO3MOXHbIX Cny4vaeB. Ecnn BbinageHna CTOPOHb
OpaxeHnemM KapTbl cumtatb 61aronpuATHbIM Cyd

\Y/



cny4aes 6.

Ecnu npu npoBegeHnn n ONbITOB (BO3MOXHbIX C/y4vaeB) cobbiTne A
HacTynuT x pas (bnaronpuatHble ciyyau), To 13(\@ = — eCTb OTHOCUTE/b-
Has 4acTtota cobbitns A. OTHOCKTENbHada YacToTa B’%lna,u,eHMﬂ KapTbl B
HalleM OnbITe paBHa %: 0,6. -

Kak BMOMM OTHOCUTENbHAA 4acToTa BbinageHusa kKaptbl P(A)=0,6
Masio OTIMYaeTCs OT BblYMCNEHHOW paHee BepoaTHoCTn P(A) = 0,5.

BepoATHOCTb COObITUA MOXHO NPEeacTaBmUTb C MOMOLLBbIO YMCNa UK
e B npoueHTax. BepoaTHoCTb cobbiTnua 310 4ncno us otpeska [0; 1].
MN306pa3nm BepOATHOCTb COObITUS HA YMCTOBOM OCHU:

CobbiTie He Hactynnexue cobbitua Hactynnexue cobbitua Hactynnexue cobbitua CobbiTe 06s13aTENbHO
HacTynuT Ma/I0BEPOSTHOE M0/I0BMHA HA NOMOBUHY BbICOKOBEPOATHO NPOM30AAET
@ L @ @ @
P=0 1 1 1 P=l
wnn 0% P<§ P:§:0'5 P>§ nm 100%
nm P < 50% nn 50% nm P > 50%

o BepoatHocTb paBHa «0» — 3TO 3HA4UUT, UTO COOLITME HEBO3MOXHOE,
T.€. He CMOXET NPOU30NTU;
1
* BeposiTHOCTL COOLITUS paBHa 5 3HAUUT, COObITME MAaNOBEPOATHOE;

e BepoatHocTb cob6bITMA paBHa 1, TO 3TO 3HA4YUT, 4YTO COObITME
o643aTeNibHO NMPON30NAET, LOCTOBEPHOE COObITHE;

e YeMm 61mke BEPOATHOCTL K 1, TeM 60/blue BEPOATHOCTb HAaCTyNEHNS
cobbITug.

MPUMEP 1: MpoBepka kauectBa: OToeN NPOBEPKM KayecTBa Mpo-
M3BEAEHHbIX laMMn NMPOBENO MNPOBEPKY Ha oToOpaHHbix 400 w3
HUX. 6 N3 HUX OKA3aNCb OPaKOBAHHbIMMU.

@ KakoBa oTHOCUTEbHaA YacToTa G pakoBaHHbIX namn?

@ Ckonbko namn u3 BbinyweHHbix 100000 BeposTHeEe BCEro
OKa)kyTca 6pakoBaHHbIMU?

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

@ Torga oTHOCUTEIbHaA YacToTa Opaka paBHa ﬁ = 3 =0,015

200
mn 1,5%

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

100000-1,5% =1500 namn.
3HaunT 1500 namn MoryT okasaTbcsa 6pakoBaHHbIMM.
OrBet: a) 1,5%; b) 1500

BeposTHOCTL J0CTOBEPHOMO
co6bITvs paBHa 1, BEPOST-
HOCTb HEBO3MOXHOO
co6biTns pasHa 0.
Mouemy?

(i)
il



3.

. OUWKM B MeLLKE OTMEYEHbl BCEBO3MOXHbIMMU OBY3HA4YHbIMU

MPUMEP 2: Hainoute BepOATHOCTb BbiNageHUA HEYETHOIO YMc/ia Npu OOHO-
pa3oBOM cHpacbiBaHMM UFPanbHOM KOCTH (3apbl).

PEWEHWUE: Mpwn 6pocaHnm urpasnbHOM KOCTU BbiNageHNe Ha BEpXHEN rpaHu
uncen 1, 2, 3,4, 5 nim 6 aBNAOTCA 3/IEMEHTAPHBIMU ClTyHYanHbIMU COObITU-
amun. Bce aTm cobbITUA ABAAOTCS PABHOBO3MOXHbBIMU U HUKAKWEe ABa U3
HWX He MOryT MPOW3ONTU OOHOBPEMEHHO. Torga YMCIO BCEBO3MOXHbIX
3/1eMEeHTapHbIX C/lydYaeB Npu cOpacbiBaHUN OLHOM UrpasibHOM KOCTu Oy-

OeT paBHO 6.

M3 BCcex yuncesn, OTMEYEHHbIX Ha FpaHAX 3apbl, TPU ABAAIOTCA HEYET-
HbiMu: 1; 3; 5. Torga «BblMageHMe HEYETHOro Ymcna» — 3To0 CobbiTne, Co-
cTosiLee U3 TPEX ANEMEHTApPHbIX COObITUI: 6o 1, Nnnbo 3, nnbo 5. 3Ha-
YUT, YNCI0 6NAaronpUATHBIX CNyYaeB 3TOro cobbitna paBHo 3. OTcoga

p=3_1_ 0,5 Otser: 0,5
6 2

BbisicHuTe, Kakme 13 cobbITUn AOCTOBEPHbIE UM HEBO3MOXHbIE, YKaXNTe

BEPOSATHOCTM COObLITUNA:

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

b) BCe 3aBTpallHMe YpOKM OyayT 3aMeHEHbI SKCKYPCUEN;

C) B nocnegHun cesoH roga bynet 3uma;

d) npuBeauTe gpyrme npumepbl HEBO3MOXHbIX N JOCTOBEPHbIX COObITUI.

Hangute BepoATHOCTb BbiNageHMsa YETHOro Yncia Npu 0gHOpPa3oBOM cbpa-
CbIBaHWK 3apbl.

10 oOoMHaKOBbIX LAPMKOB B Mellke oTMeveHbl yncnamm ot 1 go 10. Hayrag
BblHMMaeTCa oanH wWap. Hanante BepoATHOCTb TOro, Yto HOMep BblibGpaH-
HOro Lwapa MeHbLue 5.

. B Tapenke 5 wekepbypa, 7 naxnaBa un 4 kara. Pos Hayrag 6epért ogHo 13

chagocTten. KakoBa BEpOATHOCTb TOro, YTO el nonagéTtca naxnaBa? KakoBa
BEPOATHOCTb TOrO, YTO el NonagéTtcd Kata?

. 5 yawek 6abyLLKM pasyKpalleHbl KpacHbIM, a 12 — 3enéHbiM uBeToMm. B cny-

YarHbIM 06pPa3oM BblOpaHHYK OOHY Yallky OHa Hanwia 4yan. Hangurte Be-
POSATHOCTb TOrO, YTO 3Ta YallKa OKaXeTcs 3e/1EéHOro LuBeTa.

ymucnamu. Onpegennte BEPOSATHOCTM CeayoLLmx
COObITUI NPU U3BATUM Hayrag U3 MeLlka ogHON QULLIKK:
a) 4unMcno Ha duLLKe oKaHuMBaeTCs Lundpon 3;
b) 3Havawume yndpbl YmMcna Ha dULKe OOMHAKOBbBIE;
c) cymma undp ymcna Ha ¢uwke paBHa 5;



d) uncno Ha duLKe KpaTHO 6;
€) 4Yncno Ha duLKe okaH4ymBaeTca undpon 7;

f) pa3HOCTb Mexay YMCNOM OECATKOB M YNCMIOM eAMHUL, Yncia
Ha ¢unwKe paBHa 2.

7. B HacTonbHOM Urpe Hapabl cOpacbiBaloT ABE UrpasibHble 3apbl,
BbINaBLUMe Ync/ia CkNagbiBatoT. VIrpoK BbIMOMHAET ABUXKEHNE
LWwawKaMn B KOIMYeCTBE, PaBHOM MOJIYHYEHHOMW cymMMe. YToObI
He npourpatb Caxuby, Heobxoomma cyMma, paBHaa 10. Kak
no-BalleMy, KakoBa BEPOATHOCTb BbinageHusa cymmbl 10? Ka-
KOBa BEPOSATHOCTb BblNageHus (6—6)?7

8. Cnyu4anHbiM 06pa3om Bbibepem ogHo 13 nepsbix 100 HaTypanb-
HbIX yncen. Onpepennte BePOSTHOCTU C/IEAYOLLNX COObITUI:
a) BblOpaHHoe 4Yncno 6yget kpatHo 10;
b) Bbi6paHHOEe uncno 6yaet KpaTHo 5;
c) BbI6paHHOe 4ncnio 6yaet Aenmtbcs Ha 12 ¢ octatkoMm 5;
d) cymma 3Havawmx umdp BbiI6paHHOro Ynucnia éyaet pasHa 7.

[pu BpocaHuy iBYX 0JMHAKOBLIX 3ap B
COOTBETCTBUM C KOMOMHALWMAMY Bblnas-
LLIMX 0YKOB BO3MOXHbI 36 C1yyaes:

9. Hangute BepoOATHOCTU Cneayrowmx COoObITUn Npu OgHOBpEe-

MeHHOM 6pocaHmu AByX 3ap (PUCYHOK 27): L1213 4151|617
a) CyMMa BbINaBLUKX OYKOB 6yaeT paBHa 6; 1212232425262
b) Moaynb pasHOCTM BbINaBLUMX OUKOB GyAeT paBeH 2; 1:3123]33|43|%3|6:3
C) BbiNageT OAMHAKOBOE YMC/IO Ha KaXaow 3ape. 1412434 | 445464
Pe3ynbraTbl BbIYUCIEHWIN OKPYITIUTE A0 AeCATbIX. 152535455565

1:626|36|46|56/|6:6

10. Kpyr pa3genéH Ha 8 paBHbIX CEKTOPOB M 4aCTu pacKpalleHbl PUCYHOK 27
B pasHble uBeTa. [MpuKpennéHHas KOHUOM K UeHTpy (ocwu)
Kpyra cTpenika MOXeT CBOOOAHO BpallaTbCs BOKPYr OCH.
Onpepnenunte, CKONMbKO BO3MOXHbIX C/Ty4aeB MOXXHO HacumnTaTb
NpW NOBOPOTE CTPE/IKM Ha KaKOW-IMB0 yron (pnucyHok 28).

a) KakoBa BepOSTHOCTb NMonagaHns CTPENKU B XENTbIN CEKTOP?
b) KakoBa BEpOATHOCTb NonagaHua CTPesikKM B CUHUI CEKTOP?

c) KakoBa BEpPOATHOCTb MonagaHua CTpenku B OAWH CUHURA
cekTop? KakoBa CBSi3b MOMIYYEHHOrO YMcaa C YNCMOM, MOo-
NyYeHHbIM B NMyHKTe b).

d) Hangute BepoATHOCTb NoONagaHns CTPEKM B KPACHbI CeK-

TOP.
e) Hangnte BepoAaATHOCTb NonagaHus CTPEesKM Ha OaMH Kpac- PUCYHOK 28 @

Hblli CeKTOp. BbIICHWUTE 3aBMCMMOCTb NO/TyYEHHOIO Yncna C
4YMCNOM, MOyYEeHHbIM B MyHKTe d).




CymMma BeposiTHOCTEH

CobbITne, 3akyatoleecs B TOM, YTO MPOU30MAET XOTA Obl O4HO U3 ABYX
cobbITuii A 1 B, HasbiBaeTCsi cymMmoin co6bituii A n B.

CobbITns, KOTOpPble HE MOTYT MPOW30NTU OAHOBPEMEHHO, Ha3bIBalOTCS He-
COBMECTUMbIMM NI HECOBMECTHBIMU COObITUAMU. BEPOATHOCTE CyMMbI ABYX
HECOBMECTUMbIX COObITUIA paBHa CyMMe X BEPOATHOCTEN:

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

Ecnn cymma HECOBMECTUMBbIX COObITUI SIBNFETCA JOCTOBEPHbBIM COObITUEM,
TO 3TN COOBLITUA B3aMMOLOMNO/THSAOWMECH.
CyMMa BeposaTHOCTEN AOMNOMHAKOLWNX APYr Apyra cobbiTnii paBHa 1.

MPUMEP 1: Hangém BepoATHOCTb MonagaHnsa CTPENKU BPaLLEHUS B XKEN-
TbI UM KOPUYHEBBIN CEKTOPA.

PEWEHUE: Ctpenka BpalleHna He CMOXeT OQHOBPEeMEHHO Manactb U B
XXENTBIN Y B KOPUYHEBLIN CEKTOP. 3HAYMT, 3TN COObITUA HECOBMECTUMBIE.

Toraa FIHDIJH‘HHHI?IJ=% n FlEmu] =]E (Moyemy?) BEpOATHOCTb NonagaHns

CTPE/IKN B XENTbIN NN KOPUYHEBBIN CeKTopa byaeT

P (x€nTh11 1y KOPMYIHEBBIN) = %+ L

1_0,25.
8 8 4

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

PEWEHNE: CobbiTva «nonaét goxab» U «OoXas He OyaeT» B3aMMOAO-
NOMHAIOLWMXCA COobbITUA. CyMMa BEPOSATHOCTEN 3TUX COObITUI paBHa 1.

P (movimér moxknp) + P (moxxna He Oyzer) = 1
Orcropa:
0,3 + P(moxxms ue 6yzmer) = 1
P(moxna e 6ymer ) =1-0,3 =0,7
OvBer: 0,7.

%
X




YNPAXHEHUA

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

nagaHus CTpenkuy BpaLLeHNsa Ha KpacHOM cekTope Obina P (KpacHbIn) =5
2. Hangute BEepOATHOCTb CredyoLlmx CO6bITUN NPy MOBOPOTE BOKPYM
OCW CTpesnkM BpaleHus CrydalHbiM 06pa3oM Ha Kpyre, pasgenéH-
HOM Ha 4YeTblpe paBHble YacTu (PUCYHOK 29):
a) P (kpacHbii unn 3enéxbiii); b) P (He xénTbiii); c) P (He Y€pHbIR).

3. Hangute BepoOATHOCTU CregyoLwmx cobbiTnin Nnpn ogHOpa3oBoM 6po-

- PUCYHOK 29
caHuM OOHOM 3apbl:
a) P(3); b) P(2 nan 5); c) P(meHble 5);
d) P(He paBHO 6); e) P(npoctoe uucno); f) P(9).

4. MpomblwneHHocTb: 4% BbiNyLWEHHOW NPOAYKUMN urpyevyHon dab- Wccneayem wucno
puKK BpakoBaHHble. Hanante BepOSATHOCTb TOrO, YTO C/lyYarnHO Bbib- bnaronpuaTHbIx
paHHaa UrpyLlka 13 BbiNyLLEHHOW NapTumn 6yaeT Ka4eCTBEHHOMN. CJ1y4aes A4 0THO-

j CUTEJIbHO CIOXHBIX

5. Andpasut: Ha 32 KapTOHHble KapTO4KM HamnucaHbl OykBbl asepbam- COBBITHA

O>XXaHCKOro andasunTa 1 C/I0XKeEHbI B KOPOOKY. /13 KOpOOKM Hayrag 13bl-
MaeTcs 0fHa KapToyka. Hangute BeposTHOCTb CeaytoLmx COObITUI:

a) P(m, n,punnt), b)P(a); c) P(markasa rnacHas);
d) P(rnacHas); e) P(rybHas rnacHag);  f) P(rnyxas cornacHas ).

6. LLkona: OTBeT Ha TecToBbIM BoNpoc coaepxut 5 BapnaHToB: 1 Bep-
Hbl, 4 HeBepHbIX. OTBETLTE Ha cneaytoLlme BONpoChl:

a) KakoBa BEPOATHOCTb yrafblBaHMA NPaBUIbHOMO OTBETA LUKO/bHU-
KOM, HE 3HaloLLMM OTBEeTa Ha NOCTaBNEHHbIN BONPOC?

b) YMeHbLUNTE YNC/I0 HEBEPHbIX OTBETOB, YAaNsst HEKOTOPbIE U3 HUX.
Kak no-Bawemy, B 3TOM C/ly4ae YMEHbLUNTCA UKW YBETNYUTCA Be-
POSATHOCTb yragbiBaHWA BEPHOro otseTa?

7. Peknama: PeknamHasa ¢upma, xenas BblOpaTtb O4HY W3 Mpennoytu-
TenbHbIX peknaM A, B nnn C, npoBena onpoc cpean notpebutenen. Pe-
3y/bTaTbl ONPOCa NO BO3PAaCTHbIM KaTeropmam npueeaeHbl B Tabnuue:

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

a) Hangmnte oTHOCKTENbHYIO 4acToTy Bblbopa peknambl B wvam C
cpeam nuuy ctapwe 40 ner.
b) Harignte oTHocuTenbHYylO 4acToTy Bblbopa peknambl A wnnu B
cpean nvy ctaplie 18 net. Pesynbratbl BbIYUCIEHUIA OKPYIIUTE A0
OOHOW AeCATbIX.




B03-

cornaceH Aep-
Xanca

coriace

napmaA 134 | 156 @ 42
napmaB 175 | 178 | 12
napmaC 53 29 7

PUCYHOK 30

XonectepuH - 310 xuponogobHoe
BELL|ECTBO, KOTOPOE CO3/A6TCH
KNBTKaM NIYEHN B MasIoM
konuectse. O/iHaKo 310 Masnoe
KOSIYECTBO Y4acTBYET B 06pa30BaHmy
XE/14¥, TOPMOHOB, BUTaMMHA D,
000/104KM BCEX KNETOK OPraHuama.

Il -9 undpa

=o

Il -5t umcbpa
-5 uudpa

0
1<1
2

i
AN AN

NHONHEHONHEFONRFRO NHFRODN

PUCYHOK 31

8.

Monutnka: YT0ObI BbBIACHUTL OTHOLLUEHME obuecTBa K

MPUHATOMY MYHULMMNANbHOMY PELLEHUIO, HOBOCTHOM XYp-

Han NPOBOAUT OMPOC CPEean YIeHOB Pas3/IMYHbIX NapTUi.

Pe3ynbraTbl onpoca npuBegeHbl B Tabnuue (pucyHok 30).

a) Hangnte OTHOCUTENBbHYIO 4acToTy 4Mcnia HegoBOJIbHbIX
NN BO3OEPXKaBLUMXCA OTHOCUTE/TbHYIO YIEeHOB NapTum A.

b) Hangnte OTHOCUTENBbHYIO 4acCTOTy 4Mcaa COrsacHbIX
nnv Bo3gepxkaBLumxcs naptum B nnn C.

. 3popoBbe: Y 63-x n3 248 B3poc/bix nauneHToBs 1y 15 ns

121 nogpocTKoB Npun o6cnefoBaHUK Bpad 06Hapy>Xua no-

BbILLEHHOE COAEPXKAHME XONeCTEPMHA B KPOBMU.

a) Onpepenute BepoOATHOCTb TOro, 4YTo Yy ABYX Chy4amn-
HbIM O06pa30M OTOOpPaHHbIX MauUMEHTOB OOHAPYXUTCHA
MOBbILLEHHOE CoaepXXaHne XonectepnHa B KPOBM.

b) ¥ ckonbknx 1z 600000 xuntenen 3Toro ropoga Bepo-
ATHee Bcero OyaeT MOBbILLEHHOE COAEepXXaHue Xxose-
CTEpUHa B KPOBWU? Pe3ynbtraT oKpyrnmTe 4O UesbiX.

10. Hangute BepOATHOCTb COObLITUSA, YTO MPU C/TyYaHOM Bbl-

1.

6ope 04HOro U3 TPEex3HaYHbIX YMCesl, COCTaB/IEHHbIX 13
umop 4, 5 n 8 6e3 NOBTOPEHUN, OHO ByAeT HauynHaTbLCA
Ha 4 nnn 5.

BbinvwmnTe BCEBO3MOXHbIE TPEX3HAYHbIE YMCNa, COCTaB-

neHHble n3 undp 0, 11 2 B3ATbIX U3 KaXAOro no ogHoMy

pa3y. CnydanHbiM 06pa3om BblOepute OOHO M3 3TUX YK-

cen (pucyHok 31).

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

b) Hangnte BeposaTHOCTb TOro, YTo 3TO YMCNO OyaeT Ha-
ymHaTbCa Ha 1unn 2;

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

12. Haprus 3ameTuna, 4to npm 6pocaHmnmn MoHeTbl 5 pas noa-

PS4 BO BCEX C/yyasix Bbinana ofgHa M Ta xe ctopoHa. Kak
no-BaLLeMY, MOXHO N1 YTBEPXAaTb, YTO MPU NMOCNEAYHO-
wux 20 6pocaHMaX MOHETbl BEPOATHOCTb BblNageHusa
TOM e cTopoHbl 6yaeT 100%? OTBeT 060CHYMTE.

13. B mewke 10 kpacHbix, 5 3enéHbix, 25 xéntbix n 20 6e-

7bIX LLAPOB. P
a) Hangute BepOSATHOCTb TOro, YTO MNpwU cnyqaﬂHOM\Pyy/\
6ope 13 MeLlKa OHOro Lapa OH OKaXeTCs 6em§|\Mf \J/

b) Hangnte BepoATHOCTb TOro, YTO NPWU CAyYamHoO %-

6ope 13 Mellka OAHOro Lwapa OoH OKaxe‘riﬂ Kpac-
HbIM, UTN 3€/1EHbIM. ﬂ
\ 4
14. OgnHaKoBbIE KapTOYKN B MELLKe nepeme%?am:l nBy-
o]

3Ha4YHbIMK Ynciamn. CayyamHbim O6§i\MM3 gTa ogHa
KapToyka. Hainamte BepOATHOCTb COBLIINA,”YfO Ha 3TON
KapTo4ke N300paXk€HO HEYETHOE YNCT



0bob6warowme 3aaanus.

1. a) Mpeobpasyiite B rpagycbl ®apeHreiita: 55°C, 12°C, 93°C, 61°C.
b) Mpeo6pasyiite B rpagychl Llenbcna:125°F, 42°F, 35°F, 112°F.

2. Ha rpaHsax unrpanbHoro 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/eayoLmx 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 km

a) CocraBbTe TabmLy 4acToT PaACCTOSHNUN.
b) Hangnte oTHOCUTENBHYIO YaCTOTy pacCTOAHUM 60nbLWNX 290 KM.

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

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

5. B cymke 2 xéntbix, 1 KpacHbin, 5 cMHUX 1 3 3enéHbix wapuka. Mnaxa 20
pa3 Hayraj OOCTaéT M3 CyMKM OOMH Llap 1 Bo3BpallaeT obpaTtHo. LLlap ka-
KOro uBeTa Yalle Bcero BolHMMana Mnaxa? MNMouemy?

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

6. N3 undp 1, 2, 3, 4, 5 n 6 o6pazoBaHbl BCEBO3MOXHbIE ABY3HAUYHbIE YMCNA.
CKO/bKO CyLLeCTBYEeT BO3MOXHbIX BaPUAHTOB YMCeN, eCru:

a) B 3aMMCy Yncna 3Havalume umdpbl MOTyT MOBTOPATLCS;
b) B 3anu1cy yncna sHavalme umbpbl He MOryT NOBTOPATLCA?

B ka>xaoM 13 BbllleyKa3aHHbIX MYHKTOB HANAUTE OTHOCUTE/IbHYIO 4acToTy
yuncen, B paspsge OECATKOB KOTOPbIX HAaxXxoguTcsa nnu umdpa 3, uam undpa
6.

7. Ib>keHep no kayecTtBy 13 50 KOMMblOTEPOB BbIABU/ 3 HENCMNPABHbIX.
a) KakoB npoueHT 6paka B NapTum KOMMNbIOTEPOB?
b) KakoBa BepOATHOCTb TOrO, YTO Hayrag BblOpPaHHbIA KOMMbIOTEP OKa-
XKETCSH UCnpaBHbIM?

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




PALINOHAJIbHBIE
HYUCHA.

B atom pasfene Bbl 03HaKOMUTECH C
paclUMPEHNEM MHOXECTBA LIEJIbIX YNCEN
/10 MHOXECTBA PALMOHANbHbIX YACEN U

1U3y4ITe ero CBOICTBA.

Yucna, npuMEHAEMbIE NPK NO/CYETE OKPYXAIOLLMX HAC NPEAMETOB,
Ha3blBAOTCS HATYpabHbIMIA YucnamMu v obosHavatTes: N= {1; 2;
3; ...}. lobaBneHnem K aTomy MHOXecTBy uucna 0 1 uucen, npotu-
BOMONOXHbIX HAaTYPaNbHbIM YUCAAM, Bbl MOAYYMAM MHOXECTBO LiE-
JIbIX Yicen. IT0 MHOXBCTBO 3anucbiBaeTesl Kak Z = {..., -3; -2; -1;
0;1; 2; 3; ...}. Takum 0bpa3om, bbi10 MOYYEHO PaCLUMPEHKE MHO-
XECTBA HATyPasIbHbIX YUCEN 10 MHOXECTBA LIE/bIX YUCEN.

Bam Takxe M3BECTHO MOHATAE 0DbIKHOBEHHON Apobu. 310 Yncno
YUCAUTENb

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

SIBNAIOTCA HEKOTOPbIMY HATYPaIbHbIMK YNCAMM.

Bbl 13y4nan CROXEHHE, BbIYNTAHME, [IENBHMUE, YMHOXEHME, CPaB-

HeHve Apo0eid, a Takxe HaxoXAeHUe AP00U, PaBHO aHHON.

B arom pasjenie Baluy 3HaHud 0 Yucniax byayT ewe bonee paciumn-
PEHbI 0 NOHATAA MHOXECTBA PALMOHANBHBIX YMCE. Bbl Hayun-
TECh BbINOHSATH Pas/inyHbIe JEHCTBIS C PALMOHASIbHBIMU YHCTAMM,

B yéM Xe HeobXoAuMOCTb M3YYeHMs pauMoHanbHbIX uucen? B
XU3HM NPOMCXOAAT Takue ABAEHNS, NPY ONMCAHNN KOTOPbIX HY Ha-
TYpanbHbIX, HY LIEIbIX YnCeN ObIBaeT HeaocTaToyHo. [loaToMy npu-
X0AUTCSA Aa/blUe PacIUMpSTb NPeACTABAEHNS 0 YUCTAX.




3anuch 1 YTeHue
PaLMOHANbHLIX YUCEN

N
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CnoBo «paUMOHabHbl» BO3HUKIO U3 MOHATUS «OTHOLIEHME». Bam 13-
BECTHO, YTO OTHOLLEHME ABYX YMCen, Hanpumep, 3:4, MOXHO 3anucaTtb ApOo-

6bt0, @ UMEHHO %

TOUHO TakXe OTHOLLEHME m:n MOXHO 3anuncaTb Kak %

Yncno, KOTOpoe MOXHO 3anucaTtb B BUAe Apobdu % Ha3blBaeTcs pa-
LUMOHANIbHbIM YUC/IOM.

34ecb m — Lenoe Yncno, n — HaTypanbHoe Yncno, me Z, n e N.
Hanpumep, % paumoHanibHoe Y1Cno, 34ecb 5 1 7 — HaTypasbHble Yucna. —% -
TOXE paumoHanbHoe YNCo, 30eCb —5 — Lienoe umcno, 7 — HaTypanbHOe Y1C/IO.

+Kaxpoe HaTypasibHOe YNCNOo ABNAeTCA pauMoHabHbIM YNC/TOM!
7 35 250
T=T7:1=—; 7=35:5="- 125=250:2=""41.
1 5 2
+Kaxgoe uenoe 4ncno aBnseTcs paunoHanbHbIM YACTOM!
0

12 0
-12=-12:1=-(12:1)=—=2; 0=0:1=—; 0=0:3=—.
( ) T 0=0 T 0=0:3 3

e¢[lonoxurtenpHble Uenble n ,D,pO6HbIe Yyncna ABNAOTCA MOJTOXUTE b- -
HbIMW paunoOHalIbHbIMW YMC/1aMW, OTpUUaTe/IbHble Lienble U ,ElpOGHble :
Yncna aBn4AarTCA oTpuuaTtes/ibHbIMU paunoHaibHbIMU YC/TAMN.

3anoOMHUTE:
«0» — HU TTOJTO-

o KHUTeJIbHOE, HU
¢ 3Hak «MUHYC», CTOALLNN nepen ,El,pO6blO, MO>XHO 3anncaTtb nin nepenq

: OTpUuLaTeJibHOE
YMCNIOM, HaXOAALMMCS B YNC/IUTENE, UMW XKe Nepe[ YNC/IOM, Haxoas- paLMOHAIbHOE
LMMCA B 3HaMeHaTene: qucIIo.
_@2:11)=—2; _2:11=22; 2:(-11)=—2_. ‘
11 11 -11
[NPUMEP: 3agaHHble paumnoHanbHble YMcna NpeacTasbTe B BUAe Apo6u [pumerim npa-
C HaTypa/sibHbIM 3HameHaTenem: 0,5; 1,3; — 0,25. B0 Mpeobpaso-
_— 5 13 - ) BaHIA 1BCATUYHOI
PEWEHUE: 05=2==; 13=12=22. _025=—"22 2| 1 B 0BbIKHO-
10 2 10 10 100 4 . Apobi 5 0bbiKHo
' BEHHYI0.
MHOXeCTBO pauMoHanbHbiX 4ucen o6o3Ha4vaeTca
o6ykson Q:
m
Q Q= —|m€Z,n€N.
7 n
MHOXeCTBO HaTypasibHbIX YMCen ABNAETCA NOAMHO- @
N XECTBOM MHOXECTBA Lie/IbIX YMCEeNl, @ MHOXECTBO Le-

NbIX 4ncen sABNAETCS MOAMHOXECTBOM MHOXeCTBa
paunoHanbHbix Yncen: N c Z < Q.

MHOXeCTBO paLMOHanbHbIX YMCeN, Tak Xe, Kak MHO-
XKECTBO HaTypasibHbIX W LenbIx Yncen, asnsetca 6ec-
KOHEYHbIM MHOXECTBOM.




BenomHuTe ocHos-
Hoe CBOACTBO Apobi.

YNPAXHEHUA

1.

2) MNyCTb pa3HOCTb 3HAMeHaTeNs 1 YicamTens apoobm

. UccnepoBaHnue: 1) JaHa opobb 2 YMHOXWM YnCAUTENb W 3HAMEH

Kakoe 13 HmkenpuBenEHHbIX yTBEPXKAEHWI BepHO? OOOCHYNTE CBOM OT-
BET NpumMepamu.

a) noboe paumoHasibHOE YMCO ABMSETCA TakKe HaTypasibHbIM YMC/IOM;

b) nto6oe uenoe YNCno ABNSETCA TakXKe paLMoHaNbHbIM YNCTOM;

c) Ntoboe Le1oe YNC/IO ABNAETCS TakxKe HaTypasibHbIM YMCIOM,;

d) ntoboe HaTypanbHOe YMC0 ABASETCA TakXKe LieNbIM YNC/IOM;

e) O — paumoHanbHoe Yncno, 1 He ABMASETCS paLOHaIbHbIM YMCIOM,;

. [MpepcrtaBuTb Lenble yncna B BuAeE .Cl,p06l/l C KaKMM-HVI6y,D,b HaTypab-

HbIM YMCNOM B 3HaMeHaTene: -123; -98; -54; -15; -7; 0; 13; 100; 245; 543.

. 3anuwmnTe Takoe 4Ynco, KoTopoe 6y,u,eT:

a) Kak uesnbiM, Tak 1 paunoHanbHbIM;
b) paunoHanbHbIM, HO HE OPOOHbLIM;
C) uenbIiM, HO HE HaTypanbHbIM;

d) cMeLwaHHbIM YNcaom

. Beinmwmnte nogmHoxectea MHoOXecCTB A = {14; 3,5; -5; 0; —8,2; %; -82;12;

1}nB= {—%; -223;-11;1,7; 17; 22,1, 0,93}, anemMeHTbl KOTOPOro Obinn Obl:

a) uenbiMu Yncnamy; b)) HaTypanbHbIMK Yncnamu;
C) oTpuuaTesibHbIMU paLMoHa bHbIMU YUCAMU;
d) noNoXnTENLHLIMWN PaLMOHANBbHLIMW YNCIAMMU.

. 1) 3anuwute uncna -17; 0; 9; 12; 100 B BMAE gpobun Co 3HaMeHaTenneM:

a)1; b) 3.

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

3) 3annwunTte yncna -1,2; - 0,33; —3%; 6;0;12; 4,1; 53,2 B BUAe apobu c

KakKuM-mbo HaTypasibHbIM YHANC/TOM B 3HaMeHaTene.

. B nycTtble kBagpaTtbl BANLWMTE HEOOXOAMMBbIE YNCNa U OO BbACHUTE

MCTUHHOCTb PaBEeHCTB.

a0 _2_15_ 40 y95.40.9_0_25_ 0.
4 16 O O 4 4 4 16 m] 100
p3_8_9_6_23. d —52--52 - 52 _8 _ 27
7 14 o o 28 10 25 100 m

. 3anuwnMTe HEeCKONbKO Apob6en, PaBHbIX MO 3HAYEHWIO AaHHbIM pPaumo-

Ha/lbHbIM 4YKXC/1aMm.

aylo. 7. 55 105 b) -2,3: 7,25 0,24; 9,03.
25" 12 °15° 45

3TOM Apobu Ha 4. Bo ckonbko pas pa3HOCTb 3HamMeHaTen Te
Nony4YeHHOM Apo6K 60NbLUE TaKOM Xe Pa3HOCTU NepBOHaYa

a
F pa O CKOJ1bKO

pas pasHOCTb 3HaMeHaTens v yncamTens apobum m_z 6@
m

n
A @

,4eM K?



JTtoboe pauMoHanbHOe YWUCMIO, MOXHO MpeacTtaBuTb B BUAe
DEeCATUYHOM ApOo6U (6ECKOHEYHOM NN KOHEYHOR).

NPUMEP 1: 1L —11:100=0,11; 12 _199.95=-448
100 25

CyLLl,eCTByI-OT ,D,p06l/l, npn geneHnn 4YncnmTenda KOTopbixX Ha 3Ha-
MeHaTesb, TO eCTb Npu NpeobpasoBaHnn UX B OECATUYHYIO Apoo6b,

NpoLecc AeNeHNs Npoao/HKAeTCs 6€CKOHEUHO. - .....................................
: 3anoMHHUTeE:
2 2:3-0,666..; _2 |3 :
NMPUMEP 2: 3 S 3 ’Tﬁﬁﬁm BECKOHEYHYI0 NEPUOAMYECKYI0
T3 _73.30—2,4333..; 18 [ECATVYHYIO Ap06b
380 20 : 0,464646... MOXHO 3anchbI-

=8:11=0,727272... BaTb C YKasaHWeM nepuoja

0,(46); 0, (46 46); 0,4 (64) n
TaK aanee. V13 atux dopm Le-
N1ecoobpasHee bpaTb camyi

i KOpOTKYH0 dopmy:

—
—

Ecnn B 3anmcu gecstmyHoi apobu ogHa undpa uav rpynna m3 He-
CKOJIbKUX NP 6ECKOHEYHO MOBTOPSIFOTCS, TO TAKYIO AECSATUYHYIO
Apobb HA3bIBAIOT NEPUOANYECKON AECATUYHON Apo6blo. [loBTOpSAlO- | p
wasca rpynna umdp obpasyeT Tak HasblBaeMbIi Nepuoa. - 1.0464646....0,46).........

[nsi KpaTKoW 3anmcuy NepruoamnyecKnx AeCaTUYHbIX Apo6ei NoBTO-
pstoLLytocs umbpy v rpynny umobp (nepron) 3anmncbiBatoT B CKOOKaX:
0,666... = 0,(6); 2,4333... = 2,4(3); 0,7272... = 0,(72).

[lpobu:

71119 yecoknatumbie

25’ 16° 40

OnpenennTb, B KOHEYHYIO UM GeCKOHEeYHylo nepuoanye-
CKyto Opobb npeobpasyeTca AaHHas OpPo6b, MOXHO MO Pas3fo-
KEHWIO 3HamMeHaTeNsa Apo6M Ha MPOCTblIe MHOXUTE/N.

16 =2-

+Ecnn pasnoxeHve Ha MNpocTble MHOXM- "4
40=2-2-2-5.

,g_ 3,528 TeNn 3HaMeHaTensi HeCOKPaTUMOMN APo6U N T B e
70 COCTOMT TO/IbKO U3 «2» UNMU TONbKO U3 «5», KOHEuHas AECATMYHAS AP0Gb.
20 WN e TO/IbKO M3 060MX 3TUX 4ucen, To

*ggg Apo6b NpeobpasyeTcss B KOHEYHYIO Aecsa-

0 TUYHYO OpOOb:

T _028 1l_06875; 19_0475.
25 16 40

53 |12
48 [4,41666... ¢Ecm B pasnoxeHun 3HaMeHaTens Heco-
50 KpaTtMmon Apobu Ha MpPOCTble MHOXWUTENW,

4—30 KpoMe 2 u 5, nosBnsoTCs U apyrve npo-
19 CTbleé MHOXMUTENN, TO 3Ta ApoOb Npeobpasy-
80 €TCs B NEPUOANYECKYIO OECATUYHYIO APOOb.

72
—30 % =0,777...= 0,(7);
a2

53
22 = 4,41666... = 4,41(6);
" T 41(6);

31 =3,1555... = 3,1(5). 3aqu, n
45 fiepnoan



7,&@\
]

Lenasyacts  Liudpa (rpynna uncdp) o Mepuognyecky noBTopsiolmecs
NepuoNIeCKDil YacTy LmGpb! (rpynna uudp)

CyuiectByeT 2 BUaa nepnogmyeckmnx ecatnyHbix gpobei:

Mepuopgnueckne gecaTnyHble Apo6MU
|
\] \/

Yuctble nepuognyeckme gecaTuyHble Apobu CMellaHHble NepuUoagnyeckme ecatuyHble Apobu

v v

[ecatnyHaa gpo6b, B KOTOPOW NOC/IE 3ansaTon Ao
NepMoaMYeCcKon 4actu nmeetca undpa uim
rpynna umop, Ha3biBaeTCs CMeLIaHHON
neprvoamn4yeckon AecATUHHOM Apo6bio.
Hanpumep: 8,7(5); 0,02(63); 4,0(172)

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

- ............................ : 1. BbinuwinMTe Takoe MOAMHOXECTBO MHoOxecTtBa 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)}, 4TOGbI

i 3anoMHUTE:

: €ro 3/1eMeHTbl ABNANUCh:

i 0,(6)  YreHme:

: a) NepnognvyecKnMm ECATUYHbIMU APOOAMM;

i HOMb LLENbIX WECTb B

: nepHoze b) YnCcTbIMM NeprogNYECKUMIN OECATUYHBIMU OPOOAMY;

C) CMeLLaHHbIMKY NepruoanvYeckuMm gecaTUYHbIMM gpodbamu;

- 2,403) “iTeriue: d) KOHeYHbIMM OECATUYHBIMU OPOGAMMU.

{ ABE LESbIX YETbIpe
TPM B NEPUOZE. 2. Onpegenute BUA NEPUOANYECKON AECATUYHON APOOU 1 BbINULKTE €€
: : NeproanYecKyio YacTb:

0,1666...; 2,32999...; 21,823823823...; 9,09323232...; 1,64026402..;
3,454545...; 0,123444...; 3066,666...; 0,24752475...; 93,02654654... .

£ 0,(72)  Yrenme: :
© HOMb LUEAbIX CEMb/ECHT
. /iBa B nepuoze. 5
' 3. [laHHble nepuognyeckne gecsatnyHble gpodu nccnepymrte no obpas-
| 0AHa Uenas TpMALATL Lam 13 Tabnuupi:

. AETHIpE H BOCEMbACEAT 0,777...; 0,54222...; 9,8101010...; 3023,555...; 29,00787878...;
naTbbnepoze. 8,0020202..: 0,191919...; 3,678678678...; 0,73827382...: 12,8(23):

' -' 0,(92); 2,09(254).

| 1,34(85) Yrenme:

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

Yueno aicor | et AR LHGA LAt KEHHbIE AP MEpUo- B MEPUOAMYECKOl  Lndp B H?I‘IB[]MO-
JIMYECKOi YacT! 4acTu JIMYECKOiA YacTn
1,090909... 1,(09) 1 09 - 2 0
78,12666... | 78,12(6) | 78 6 12 1 i\_&

4. 3apaHHble gpobu 3anuwnTe B BUAE AECATUYHOMN ,u,p0614 Onp S&é J@
npeaBapuUTeibHO, Kakmne 13 HUX NpeobpasytoTcs B koneli
Kakune — B nepuoamnyeckme ecatnyHble opoobu.

157312 9.1117301021161020

\/



5. Ninaxa ytBepyaaeT, 4to Apoou i' i' Q' E' E MOYXXHO 06paTUTb
: YTBEPXAACT, HTO APODV 195 157 147 36° 55 P
B KOHEeYHble AecAaATnYHble Apobu. Kak no-sallemy, npasa 1n oHa?

OO6ocCHynTE OTBET.

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

1) 3anuwmTte cMelwaHHOe YMCo B BUAE CYMMbI LLeNon U ApOOHOM

yactu. Pasgenunte uncnurtens ,El,pO6HOI7I 4aCT Ha 3HaMeHaTe/lb.
1

1
lNpumep: 55 =5 +§ =5+0,(3)
2) CnoXxumte NoAyYEeHHYo Npu geneHnm gpobsb C LebiM YMC/IOM B
Llenow 4actm cmelaHHoro vncna: 5 + 0,(3) = 5,(3).
[MonyyeHHOE YMCNO ABNAETCS UCKOMbIM.

Mo aTOM roputMy obpaTtute 4uc 111 31' 4, 2ﬂ B rnepuo
3TOMY anroputMy obpartuTe na 15 512 12° ‘a9 epwuo-

ONYECKYIO OECATUYHYIO OpoOb. BbIACHUTE K KakoMy BUAY AECATUY-
HOM ApPO6BU OHN OTHOCATCSA.

53

7. Axmep obpatun 22 5l B OECATUYHYIO Apobb 1 nonyunn 4,416(6). BepeH

nwn pesynetat Axmega?

8. 3anuwmnte HeCcKonbko apoben co 3HameHaTenem 9; 99; 999; 9999 u
obpatnte nx B ecATUYHble Apobun. Kakum CBOMCTBOM 06nagatoT 3Tu
apobun? O6bacHuTe.

9. KanbkynsaTop: [MpuMeHuB Kanbkynatop, obpaTtnte gpobu
21 19, 7. 11 92 37 15

29’ 48 12’ 900 999 75 22 B AeCATUYHbIE .CI,|C)06VI (MO)KHO MCnosib30-
BaTb OHMANH-KaNbKYNATOP: hitps://www.calculator.net/, https://okcalc.com/ru/)

O6paTtnte BHMMaHME Ha 3anncb YMCna Ha SKpaHe Kanbkynatopa. Boipa-
3UTe MHeHMe o0 nocnegHen undpe B oreete. Onpegennrte n 3anuunte
nepvoga umcna.

B Caloulstorret: Free OnineCalc. X = o -

€ C @& cakulatornet L
o [l Maiks (@) Noaceabbireguere @ Ausecc ™ Nows B B @ G T W Mothunows now.. [ httpivomtacese. B Meil R mera, n o @ Tesmsim @@ Testsnm

Calculator. net

21+22

T isiters Free Online Calculators

sin | cos | tan  ®Dep ORad | T II/T +  Back %}@
sin?  cos' tan! W 8 | 4 lL 8 - | Ans
|22« EEEN - | -
v [ Mx | x| m | oo (O EXF 1 W
C ) || %] m |l # “D..‘ AC [ = WR

10. 3anuwmTe Kakylo-HNMOYyAb MEPUOANYECKYIO OECATUYHYIO APOOb, Haxo-
asawytocs mexay ymcnamm 0,5 1 0,75. BbickaXxuTe MHEHWE O Konmye-
ctBe Takux gpodein. CKONbKO MeEPUOMNYECKUX OECATUYUHbBIX OpobeNn
pacrnonoXeHo Mexay MtobbiMy ABYMSA paLMOHaibHbIMU YNCIaMU?

YKASAHUE:
3HameHaTtem pobeit
pasnaraiiTe Ha NpoCTbIe
MHOXMTE/M TO/bKO NOC/1E

T0r0, KaK Bbl TBEP0
Bynere yBepeHbl B
HECOKPaTMOCTH 0B,
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BHUMAHME:
[leproanyeckue aec-
SATUYHBIE P0G
SIBJISIIOTCS paljOHaIIb-
HBIMHU YHCIaMHU.

Ilouemy?

3anuch bed...x
N0Ka3bIBaeT
MHOTO3Ha4HOCTb Y¥CAa.
Hanpumep, abc -
TPEX3HAYHOE YKCNO.

B cMewwaHHoi nepuoanyeckoii
JecaTvyHoit apobu 0,12(3)

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

« 12 - yncno Mexay 3ansaToii v
NEPU0JOM,

+ 3 - uuncno, cToALLEe B Nepuoje.

YNPAXHEHUA

(nHa 3B€3/104Ka 03HAYAET OAHY LMPpY

Obpawenvne nepuoau4ecKon
AECATUYHON APOOM B 0OLIKHOBEHHYIO

JTiobyto nepmogmyeckyto pobb MOXHO 06paTnUTb B OObIK-
HOBEHHy!0. [MpaBnna obpalleHns YMCTon Nepmognyeckon ge-
CATUYHOM OpOoOUN M CMELLaHHOW NMepuoamMyeckon OeCATUYHOWN
OpO6U B OOLIKHOBEHHYIO OT/INYAIOTCA.

OBPALLEEHWE YUCTOWM NEPYOJMYECKON JECATUYHON IPOBM B
OBbbIKHOBEHHYIO

MNpy obpaleHnn 4YnCTor Nepuoanmyeckon AeCATUYHON
Apo6KN B OObIKHOBEHHYIO Lieas 4acTb OCTAaETCA HEU3MEHHOW,
B APOOHOM 4YacTh B 3HAMeHaTeNe CTaBUTCHA CTO/IbKO AEBSTOK,
CKOMbKO undp B nepuoae, B YMcnutene CtaButCcs YnCo, Bbl-
paxatollee nepuoa apoodu.

08="5 1,034)=134 o, (bod...k)=bed--ke
9 ~ % —""799..9
~— \/
Konuuectso undp 8 ne- Komuuectso undp 8 ne- m WryK

proze v «9» B 3HameHa-
Tene 0/MHaKoBoe (Tpu).

puoae 1 «9» B 3HaMeHa-
Te/e 0/MHAK0BOE (0MH).

OBPALIEHWE CMELIAHHOWM NMEPUOANYECKONA AECATU4HON APOBM B
0bbIKHOBEHHYIO:

Mpn obpalleHnn cMeLlaHHOW NePNoaNYECKON AECATUYHOMN
Opo6un B OO6bIKHOBEHHYIO Lieflast 4aCTb OCTAaETCH HEU3MEHHOW;
B 3HAMeHaTesie 3anncbiBaeM CHavana umdpy «9» CTonbKo pas,
CKOMbKO undp B nepuoge, 3ateM umopy «O» CTONbLKO pas,
CKOJMTbKO Undp Mexagy 3anaTor n nepmoaoM; B UMCIUTENE 3a-
MUCbIBAEM Pa3HOCTb MEXAY YMC/IOM, CTOALMM Nocne 3ans-
TOW N YUC/IOM, CTOSLLMM NOC/E 3anaTon 40 nepuoaa.

Konnyectso updp

xR0 M o 12312 111 37 ;(;;Mwotﬁgaszolhumqigi
pUOZOM ¥ KonMYecTB). =222 T o 00T T 900 300
Hy/eii B 3HaMeHaTese \ N T80 9 B 3HameHaTene

AT

QAVHAKDB0E (163). 0/IMHaKOBOE (0AMH).

1. B 3agaHHbIX paBeHCTBax BMeCTo * BNUWwMTE Heobxoam

umdpbl:
a) 0,(8)=—; b) 1(TN=*57  ¢)10,(45)=10"
d) 0,1(6) = €)8,7(5)=855; 1) 15,2

2. a) 3agaHHble YMCTble Nepuoanyeckmne gecatndHble
ob6paTtuTe B OObIKHOBEHHbIE:

0,(2); 1,(3); 3,(54); 21,(23); 0,(673); 7,

0,(0001); 5,(01);



Buumanue: CylecTsyior 1

b) 3a4aHHble CMeLlaHHble Nepuoanyeckue ecatTuyHble Apobu obpa- Aipyrve cnocobbi obpaiexiis
NEePUOANYECKIX IECATUYHBIX

/1pobeii B 06bIKHOBEHHbIE.

TUTE B OObIKHOBEHHbIE:
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. 3anuwunTe yncna B Buae obbikHOBEHHOW Apobu: a) 2,(7) n 2,4(7);
b) 0,(54) 1 0,3(54). PasHuuy B o6palleHnn obcyanTe.

4. [lononHute Tabnuuy:

Mepuognyeckan  ObblKHOBEHHAA
N JECATH4Has 400 i Yucautenb  3HameHatens  Llenas yactb
1) 0,(28)
6
2) 1
3) 17 51
4) 6,2(46)
5) 101
90 Obpaszeu;
6) 35 45 1 s
31(1)=3+01+0,0(7)=
5. O6bpatnte p[aHHble CMELUaHHblE MEepPUOANYECKME OECATUYHbIE 3 1 7
Apo6u B 0ObIKHOBEHHbIE MYTEM PasfoXeHUsa Ha paspsiaHble cna- - +W+%=
raemble Tak, Kak ykasaHo B obpasue: ; g 7 16
a) 1,2(5); b) 0,23(4); c) 7,9(2); 90 90 90
d) 1,5(4); e) 0,64(7); f) 0,25(14). B Bi _ 143
6.Hangnte owmnbky B 3anmncsax. A Kak 3anncaTb BEPHO? SEIE
a) 8,(m):8%; b) 0,a(be) = “%‘;;“; ) l,m(nmm):lW
7. 3anuwute uucna 0,(a) vo 7,b(a) B BUOE OOLIKHOBEHHOW OpPOOU
(3mecb a n b — HekoTOopble undpbI).
8. ViccnepynTe BbIMONHMMOCTb paBeHCTB: 1,(9)=2; 3,(9)=4; -2,(99)=-3;
6,56(9)=6,57; 0,2(999)=0,3. B kakue uucna obpaTaTca 4mucna BHAMAHME:
7,(9999); 0,12(99); —3,8(999) Takum >ke cnocobom? OO6bACHUTE, NO- 9
yeMy B 3TUX NpuUMepax nepuoamyeckas gecarmyHasa apobb obpa- [],[9]:?:1

LaeTCq B KOHEYHYIO OeCATUYHYIO Opobb 1nn B LLesioe Ymcno.

9. Onpepenute nnowaab GUryp, n3obpaxk€HHbIxX Ha pUCyHKe. lNpu-
MUTe Nowaab KaXaomn KNneTku, pasHon S = 2,(6) cm?. Mnowanb
duryp sanunte B Mm2,

YkasaHue: [1py BbIYNCNIEHUAX MEPUOANYECKME OECATUYHbIE OPO6OK

ob6paTtnTe B 0ObIKHOBEHHbIE M BCMIOMHUTE NpaBuio naMe-
peHua naowaam duryp ¢ NOMOLLbIO NaNeTKu:

S = (4MCI0 1eJIbIX KBaJPAaTOB + YMCJIO0 HelleJbIX KBaZpaToB : 2) S,
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W3o00bpaxkeHue paLmoHaNbHbIX

4YUCEN Ha YUCJI0BOM OCH

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

i Havasno orcuera - Hayasno

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

Teaniny, 7 eanHu
BNPaB0  B/EBO

PUCYHOK 2

x

PUCYHOK 3

MNpsamasn, Ha KOTOPOWM OTMEYEHO Havano oTcyéTta (Touka 0),
YyKa3aHOo MOIOXNUTENIbHOE HanpaBfeHe U eQUHNYHbIA OTPE3O0K,
Ha3blBaAeTCHA YNC/IOBOM OCbIO.

BaMm 13BEeCTHO, 4YTO cnpaBa OT Hy/19 Ha YNCIOBOM OCK pacno-
naratTCa MONOXUTE bHble, CneBa — OTpuuaTenbHble LUenble
yncna (pucyHok 1). Bbl ymeeTe onpepenatb MeCTOMONOXEHNe
OObIKHOBEHHbIX APO6EN Ha YNCTOBOM OCH.

PUCYHOK 1 o

| | | o | |
I I

I I T I #
-5 4 -3 -2 -1 0

\

[
N__
wW -
TN
01__

A Tenepb BbISCHWM, KakK pacrnosiaralTCa Ha YMC/I0BOM OCU
paumoHanbHble ymucna. Hanpumep, onpegenm MectornosioxeHme
paunoHanbHOro Yncna 1 Ha 4MC/IOBOM OCK. Tak Xe, Kak n Le-
nble Yncna, NoNOXNTENbHbIE pauMOHaNbHble YNCIa Ha YNCTOBOW
OCK pacnonoXxeHbl CrpaBa OT Hy/nd, oTpuuaTtesibHble — CneBa.
Torga uncno —i KakK oTpuuaTenbHOe paumoHasribHoe pacnoso-
»>eHo cnesa ot 0.

—% B3aVMHO MPOTUBOMO/IOXHO YNCNY %. NpotnBONONOX-
Hble 4uMCna pPacrnosioXEeHbl Ha YMCNOBOWM OCKM Ha OOVMHAKOBOM
paccTosHMM OT Hadana oTc4yéta (Touka 0O) (Hanpumep, 7 1 —7
pPacnosoXeHbl Ha YMCNOBOW OCKM COOTBETCTBEHHO crnpaBa o1 O u
cneBa o1 O Ha pacCTOAHMM CeMb eanHuL). TOYHO Tak e paumo-
Ha/NbHble Yucna i n —i PacnosioXXeHbl COOTBETCTBEHHO cnpan
n cnesa or O Ha OQMHAKOBOM PAaCCTOSHUW. V|138€CTHO, 4To
pacnonoxeHo mexay uncnamu O u 1, Torga —, Pacnonoxeo
mexay ymcnamm —1 1 O (pucyHok 3).

TakuM 06pa3oMm, Kaxxaomy paumoHanibHOMy YMcy r e Q Ha unc-
JIOBOM OCY COOTBETCTBYET eANHCTBEHHas Touka A. Ecnmn ymcno r no-
NIOXUTENBHO, TO 3Ta ToYKa A Ha YMC/I0BOI OCK PaCcMosioXKeHa crpaBa
OT TOUKM OTCYETa O, €C/IM e UMCIOo r OTPULLATENbHO, TO TOUKa A pac-
nonoykeHa cnesa oT Toukn 0, Ha paccTosaHun Ih. QA = |r|

MPUMEP: Otmertsre Toukm A(-3,6), B(—22), C(0,5), D(-4,(3)) Ha
YNCIOBOW OCW. <

PEWEHWUE: KoopamHatbl 3adaHHbIX TOYeK ABASIOTCH APOGHBIM
yncnamm, 06bIKHOBEHHOM M MEePUOANYECKON AeCATUYHON ARO
Pacnonoxmm 3T1 Ync/ia Ha YNC/TOBOM OCH.

¢ yncno —3,6 oTpMuaTesibHO U PACMOIOXKEHO
ymcnamm —4::314 -3.

N
e yncno —2— = —2.75 oTpMLATENbHO U Pac €HOo

uesbiMm1 yncnamm =3 m —2.

biM




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

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

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

LW1M o6pa3om (pncyHok 5).

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

PUCYHOK 5

YMPAXHEHUA

1. a) BbickaXkuTe MHEeHVe O KOOpaMHAaTax ToYek, Nexallmx Ha Ync-
NOBOW OCU NeBee Hayana oTCHETa, MpaBee Havarna oTcyYéTa u
coBMafatloLLmMx C HaYanoM oTcuUéTa.

b) Yto Bbl MOXeETe CKazaTb 0 KOOpAMHATaX TOHEK, PACMOIOXEH-
HbIX HA OQMHAKOBOM PAaCCTOSAHMM OT Hayasia oTCYETa?

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

2. BbIICHUTE UCTUHHOCTb U/TX JTIOXXHOCTb C/eayoLWwmxX yTBEepPXAEHWNA:
a) umcno —3,2 pacnosioXkeHO MeXAay LenbiMu yncnamm -3 n —2;
b) uncno 9,0 (67) pacnonoxeHo mexay Yncnamm 9 n 9/1;
c) uncno 8, (9) pacnonoxxeHo Mexay umcnamm 8 n 9;

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

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

-3 L2 —08 0,6 125 40 T80 27

4. Onpegenunte NpuGAN3NTENbHO KOOPANHATLI TOYEK, OTMEYEHHbIX
Ha YNCTIOBON OCU:
N M K AO C B
f——f——o———f—

—6 -2 0 1 3

\
3anuwmnte KoopauHaTtbl Touek C 1 K ¢ nomoulbtio nepunognye- ) %\ y
CKNX OECATUYHbBIX Apoben. L/ vy

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




OMPEAENEHME PACCTOSAHUA MEXZY ZBYMS TOUKAMM HA Y4C/I0BOA OCH

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

3a/1aHHbIE TOUKM PACTON0XEHbI Ha

YUC/I0BOVA OCH M0 OAHY N TY XE B A O o A B
CTOPOHY OT HaYana oTcyeTa Toukm 0.
Hanpumep, Ha pycyHke 6 Touku A
B pacnonoxeHb! c/1esa uim cnpasa PUCYHOK 6
o T04KN O:

Ky
Ky

= P MNccneposanme 1: ycTb TpebyeTrcs HanTuM paccTosiHue

W - Mexpay Toukamu A(-1,82) n (-7,06). Kak Bngum, Toukn A n B
—7:06 1,82 0 T pacnosioXeHbl C/ieBa OT Haydasna OTCYETa (PUCYHOK 7). U3-
- BECTHO, 4YTO paccToaHne oT Toukn O Ao ToYkM A paBHO
7,06 OA=]-1,82|=1,82 eaunHuu. PacctosHme oT Touku O [0 TOUKM
PUCYHOK 7 B paBHo OB=|-7,06|="7,06 eqnHuLl.
Torpa AB=0OB-0A=17,06-1,82=-1,82—-(-7,06)=5,24 ean-
HUL,
3a/1aHHbIE TOYKM PACTIO/OXEHbI Ha
YYC/I0BOIA 0K N0 Pa3HbIE CTOPOHbI OT M O N N N O M N
Hayana oTcyeta Toukw 0. x x
Hanpumep, Toukin M u N HaxoasTes ot PUCYHOK 8

704k1 0 N0 pasHble CTOPOHbI (pUCYHOK 8).

NccnepoBaHne 2: lNyctb Tpebyercs HamTu paccTosiHue

M O ? N mMexay Toukamn M(-2,3) n N(8,21). Toukn M n N Haxopatca

T T Ha YMCNOBOM OCKU MO pasHble CTOPOHbI OT Hadana OTCYETa

_2'?2"308—%1 x (pncyHok 9). PacctosHme ot Toukm O go TOoukM M paBHO

’ ’ OM =|-2,3|=2,3 eamHuu, pacctosHue oT Toukm O 0o Toukn N
PUCYHOK 9 paBHo ON=|8,21|=8,21 eguHuL.

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

Ob6a nccnegoBaHUs MOKa3bIiBAKOT, YTO MPU BbIYNUCIEHUN
pPacCTosAHNA Mexay ABYMs Toukamu crnegyeT oT KOOp,D,MHaTbI
NpaBoOW TOYKN BblYECTb KOOPANHATY NIEBOI TOUKMW.

Taknm 06pa3oM, MOXHO NMPUBECTU crieaytollee npaawﬂo{% )

Mw

PacctosHne AB mexay OByMA To4ykamu &9 n ) Ha
YMCNIOBON OCU PaBHO MOAYNIO Pa3HOCTU KOO .qua; ITUX

Touek: AB =|z-y| ﬁ



YNPAXHEHUA

1. Hangute paccrosHne mexay 3aAaHHbIMU 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[i] f) E[37] n H _25J'

2. a) Hangute pacctosHme mexay Toukammn A n B Ha pucyHke 10.

b) Onpegnenute 6onee pauMoHasnbHbIA CNOCO6 HaXOXAeHUA

o) B
et
PacCTOAHNA Mexay OBYMS TOUKAMW Ha YMC/1I0BOI OCU, KOOP- —4% v 4%
AVHATbl KOTOPbIX ABAATCS NMPOTUBOMOMOXHBIMU YMC/TaMU.
- PUCYHOK 10
c) OtmeTbTe Touky C Mexay Toukamm A 1 B ¢ uenon koopaunHa-
TOM 1 Hangute anuHy otpeskos AC n BC.
D 789 K
3. Kakune gencremsa Hago BbIMOHNUTb, YTOObI Onpeaenntb KOopau- .
X
HaTy Touku K Ha pucyHke 11? Hangute 3Ty koopaunHary. -19,3 i
PUCYHOK 11
4. a) Hangute koopaunHaty Toukn N, ecnn MN = 3,54 n M(-2,9);
b) Hargnte koopamHaty Toukn M, ecnu MN = 6,(8) 1 N(4,35) .

5. a) Hangute KoopanHaTbl TOYEK Ha YMC/I0OBOW OCU, PACMOOXEH-

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

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

NOXEHHbIX OT TOYKM C KOOPANHATOM —3 Ha PacCTOSAHUM MeHee
yem 8 eanHuUL,

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

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

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

7.Ha uyucnoBoii ocn oTtmedeHbl 30 TO4Yek, nepBas M3 KOTOPbIX
A(-b), nocnegHaa — B(x). PacctosiHne mexay coceaHMMM TOu-
kKamu 4 cM. Harngute pacctosgHne Mexay KpanHuMm ToHKamu.




CpaBHeHue paLuyoHaNbHbIX YUCen

Bbl 3HaKOMbI C NpaBWIaMn CpaBHEHWUSA HaTypasibHbIX, LesbiX
N APOGHbIX YMcen. 3HaeTe, YTO U3 ABYX YMCEs C pa3HbIMK 3Ha-
KaMu YNCNO CO 3HAKOM «M/IOC» BO/blE YMCIa CO 3HAKOM «MU-
HYC» W Hynsa (novemy?). [py cpaBHEHUN OTPULATENBbHbIX YnCen
uncno, mmetoee G60/bLIMA MOAYNb, MEHbLUE YMCIa, UMEID-
Lero MeHbLnn moaynb (Hanpumep: —12,6<-9,3). CpaBHeHMe pa-
LIMOHA/BbHbIX Y1Ce MPOUCXOAUT NOAOGHLIM e 06pa3om.

PaccMmoTpuM 3 cnydyass pacnosioKEHUS pauMOHaNbHbIX
4YMCen Ha YNC/TOBOWN OCU:

L L L L L L

T T T - T T T - T T T -

0 a b ¥ a b 0o * a 0 b ¥

paLMoHasIbHblE YnCna a U b paLnoHasbHbIe Yncna a u b PaLnOHaJIbHbIE YMCIA a 1 b pacno-

PacnosioXeHbl Ha 41C0BOII OCK PacnooXeHbl Ha YnCI0BOI OCH JIOXEHb! HA YUC0BOIA OCH N0 pasHble
M1paBee Havyana 0TCYETA 0 IeBEe Hayana oTcyeTa 0 CTOPOHbI OT Hayana oTcyéra 0

- 3amomMHu: Ha 4Mc/10BO# OCH YK CII0, paCIioIOKEHHOE TTpaBee, Bcerja 6oJIblile.

-2,343434 ...

Y

-2,340000...

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

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

YNPAXHEHUA

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

PEWEHWE: OaHHble uncna oaMHAaKoOBOrO 3HakKa, Mo3ToOMY Mpu
X CPaBHEHMN, HaUMHAsA C HaMboblLlero paspsana, Conocras-
ngem undpsbl, CTOSLWME HA OOMHAKOBbLIX pa3pagax.

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

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

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

OTBET: 2,(34) > 23

1. CpaBHUTE paunoHasbHble Yncna: 2
a) 5,(8) n -12,(9); b) 3,(5) n 3,55; \
c)-2,(67) n -2,676; d) 11 1 10,(99);
e) 21,56(5) n 21,5657; f) —0,78( -0,(7

\Y/




2. CpaBHUTE uMcCna 1 BCTaBbTE 3HaKM <, > 1 = B NyCTble KBaApaTbl: ﬂpoﬁm 0/IMHAKOBOI0 3HAKa MOXHO

_ A _ . CpaBHWTb, NPUBEAA K 0buiemy
a) 2203 b) 2022, o='02, ~ 3HaveHateno

7 3 5~ 7 8 ——16 :

B — 141 _5— 5
d) =8m=7. e) Z1ML. f) =5 . : )

5 U 4’ 3 D_4’ 11 D_H’ Kakwum ewwe apyrum

. . ; CMI0C060M MoXeTe

g) o 4= h) _?I:I—O,a CPABHWT 4G/ ?

3. Me>|<,u,y KakKnMun aByM4d nocnenoBate/ibHbIMKU LeNbIMA YNC-
naMun pacnosioXXeHbl 3adaHHble paloHasibHble umcna?

2 11 66
2,87); -0,23); —; —; ——; 3L,(9); -581,1(9).
(87) 3) P T €) €)

Kakue ymcna 6/1M3KM K AaHHbIM YMUC/1aM Ha He 6o/iee 4em
0,5 egnHnL?

4. CpaBHUTE 4MCla, yKa3aB NpUGIM3UTENIbHO UX Pacronoxe-
HME Ha YMC/TOBOWN OCW.

a)l1,2u1,2); b) -3,55 n-3,(5);
) —2§M—2§; d)ﬂmi
99 90 45 3

7
5. Pacnonoxurte npuban3nTENBHO TOYKM A(Ej B(-1(23)),
C(=4,0(9)), D(=3,5), E(3(5)), K(—%j Ha YMCNIOBOM OCH U

onpegennte KpamHIOK MNpaByto M KParHIOK /1EBYIO TOUKM.

OnpegenuTe pacctosiHue Mexady 3TUMU KpanHMMM TOUKaMM.

6. a) 3anuwmnTe 3agaHHbIe Yncaa No BO3pacTaHuIo:

303,38 15 4 g1 T2 5 55 - Tlpv pacnonoxenwm no Bo3-
5 5 5 7T -15 12220 7 © pacTaHuio Kaxaoe creayio-
b) 3anuwunTe 3agaHHbIe YMcna No yobiBaHMIO: e men1o bosbue npesbl-
_ _ Ayuiero. A kak no ybbiBaHuio?
-2,3; —2; E; ﬁ; —l; i; - i; z; @; 0,5; —2,(3)
9 11 34 5 -17 13" 2° 27

7. Ha pucyHke 12 otmedeHbl yncna m n n. OTBeTbTe Ha cne-
AyroLme Bonpochl:

a) Yto Bbl MOXeTe Cka3aTb O 3HaKax uncen m nn?

[oe pacnonoXeHbl Ha 3TOM XXe YNCNOBOW OCK Yncna -m, —n,

1 1 : % * -f >
b) Kakoe 13 uncen 3n nnm %n 6onbLie? PUCH

c) Mopaynb Kakoro us uncen n uam 0,5 m MeHbLue?

¥



8. Ha uucnoBoii ocn nsobpaxeHbl TOUKU C KoopauHatamu a v b.
(pncyHoOK 13, a, b, ).

A O B A B O B A O

> R >

a 0 b X a b 0 x b «a 0 x
PUCYHOK 13, a PUCYHOK 13, b PUCYHOK 13, ¢

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

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

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

9. a) Ecnm moaynb ogHoro uncna 6osblue Moaynsa BTOPOro 4mcna, 1o
MOXHO /11 YTBEPXAaTb, YTO NepBOe 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 60M1bLUE OOHOIO U3 HUX U
MeHbLle Apyroro?

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

c) MoxeT N1 cymMma aByx umcen 6biTb 60/blle Kaxaoro n3s Hmx?

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

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

11. ViccnepoBanue: 1) Yucna p v k oTpruaTtenbHbl.

VKA3AHUE: Vceoe- O6bACHNTE YTBEPXKAEHNS:
Aviie, paciiooxs apl>kl  bp>k dp<k
Ha YMCJIOBOM OCH.
Wy 2) Yucna m 1 n otTpuuaTenbHbl. CpaBHUTE MOAYMN 3TUX YnCen (p(ﬁ—\\
CMOTpUTE BCE Cy4au). \\ \5/

3) Yucna a n b nmetoT pasHble 3Haku. CpaBHUTE MOAYN 3T@ce

(paccmoTpuTe BCe criyyaw). QQ | &
K\
/?
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HepaBseHcTBa ¢ Moaynem

KoopguHaTa no60oi TOYKM Ha YMC/IOBOWM OCW, pacnosio-
XXEHHOWM MeXay ABYMSI TOYKaMM, MEHbLLE KOOPANHATLI NeBOM
TOUKM, HO BONbLUE KOOPANHATLI MPaBOM TOYKMU.

Harpumep, NyCcTb KOOPAMHATA MPON3BONIBHO 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 LI6BOM TOYKM HE BKJ1I0YAETCS BO
: MHOXECTBO PElLEHMiA 3TOTD Hepa-
Hepa BEHCTBA BMOQA a<x< b, as<r< b, a<xr<b wu BEHCTBA, Ha YMC/I0BOI OCH Koopan-
a<x<b HasbIBalOTCA ABOMHbIMU (34eCb a W b [gaHHble HaTa 370/ TOYKM OTMEYAETCA My-
paunoHasibHble Yncna.). CTbIM KPYXKOM. [1p1 npuMeHeHM
OO6bIYHO B ABOWHbIX HEPABEHCTBAX MPUMEHSIOT 3HaKM < RO L el (<wm =)
WAN <, HO UX MOXHO 3ammcaTb U C MOMOLLbIO 3HAKOB > WU >! (LRI UG LGOI
D@, BeEs 0, b oes 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 (3HAaYEHNA x) . 3aKPALIBHHbIM KDYXKOM.
n300paxatoT Tak, Kak Ha pucyHke 15: :

x x
—O O—>» —e 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 BKMOYaeTeA  Touka He B/I0YaET-
PUCYHOK 15 . BITUTIDOMEXYTKA G B 3TH DOMEXYTKH

[TPUMEP: Yncna x, asngolmecs peeHaMmmn ABOMHOIo 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 BKIoUnTENLHO) A0 8,2 (PUCYHOK 16).

PUCYHOK 16 -1 8,2 ¥

K




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

3AMUCb IBOMHOO HEPABEHCTBA G MOMOLLbHO HEPABEHCTBA C MOJYJTEM

PelweHnem oBONHOrO HepaBeHCTBa —T<x <7 aBngeTcsa nobdoe pa-
LMoHanbHoe 4yncno x 6onbliee —7 1 MeHbLuee 7.

HepaBeHCTBa Cc mogynemMm MeHbLUM KaKOFO-HMﬁyﬂb Yyucna

a) HepaBeHctBO —T<x<7 MOXHO 3anucatb C
MOMOLLbIO 3Haka moayns: |x| < 7. Oenctsu-
TefIbHO, BCE paLMOHaibHble Yncia, Mody/b KO-
TOPbIX MeHblLEe 7, MpuHaanexar nHtepsany (-7;
7) (pucyHok 17q).

—C ® o
PUCYHOK 17,0 =7 0

=g
Y

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

e e e
PUCYHOK 17,0 -7 0 7 X

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

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

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

S C
8y

PUCYHOK 18,0 4

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

>
>

-4 0 4 x

HepaBeHCTBO |x| > a paBHOCW/IbHO COBOKYMHOCTM HEPABEHCTB < —a
W T >a, HEepaBeHCTBO |x|=>a paBHOCW/IbHO COBOKYMHOCTM Hepa-

BEHCTB r<-auvnxr=a.

C\
Y,

1. I'IphoMTe OaHHble OBOWHbIE HepaBeHCTBaA U 3al'll/ILLIl/lTe CJilOM 1O
OBYX OTAE/TbHbIX HEPABEHCTB!

a)-0,8 <x < 3,4;
d)%<b < 3%;

c) 10&a<11

f) _4,(\5r>@ > 8%

o~
V<

b) 6,8 <y < 11;

e)2%2m>0;

PUCYHOK 18,5



2.3anuwmnTe faHHble BbliPpaXeHNs C MOMOLLbIO ABOVHbIX HEPABEHCTB:
a) uncno a 6onblue 8, HO MeHbLe 12 3;
b) uncno y 6onblie -3, (4), HO MeHbLUE UK paBHO 0;
C) uncno 5,6 60nbLUE NN PaBHO X M YNCNO x 60Mblue 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) HanbonbLWMM LenbiM 3HadeHnem Yncna k asnserca 100 1 HauMeHbLINM
Lie/1bIM 3Ha4YeHneM aBnsaeTcs yncio —25.

3. 3apjaHHble ABa HEpaBEHCTBa 3anucaTb B BUAE ABONHOIO HEPaBEHCTBa:
a)xr=0unx<4,2; b)y>-5ny<T78(56); c)a<0maz—%.

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

a)0,3<x<T3; b) -11,6 <y < 11,6;
c) -45,1 < z < —40,5; d)14—73 ks%.

5. Boinnwnte HaTypa/ibHble pelweHnA 3aAdaHHbIX ABOWHbIX HepaBeHCTB U
Ha30BUTE NX KOMMYeCTBO:!

a)-12,(2) <a < 5; b) 7,5(7) < b < 10,1,
c)-59<c<0; d)4%sds%.
6. Hangnte Hanbonbllee N HaMMeHbLUEee Lienioe peLlleHne gBOMHOro Hepa-
BEHCTBa:
a)9,1<m<12; b) -5,(3) < n <-1,(9),
. 3 35
c)-129<k <0; d)—3€s pP< 1o

7.3 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 BblIpaXXeHUs 3anuinTe B BUMAE HEPABEHCTB M NpuBeauTte
KaKoe-HMbyab peLleHune:

a) cymMma yucen a n -3 Mmenblue —0,5;

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

C) MOayNnb pa3HoCTM yncen b n 11,(2) He MmeHbLUe 3;

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

9. MpoyTnTe HUXEyKalaHHblE HEpaBEeHCTBA M BbINULLMTE HECKO/IbKO pa-
LLMOHAabHbIX peLUeHNN:

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

e) b < 0; f) Ipl < 0; 9) lx - 4| < 5; h) 9 —x| 1.

L/

10. 3anuwmnTe HECKONIbKO PauUMOHAsIbHbIX 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.

N/



11. a) LnpnHa AB npsamoyronbHika ABCD meHbLue cTopoHbl AD (prcyHokK 19).
3anuwmnTte HeEpPaBEHCTBO A/ OnpeaeneHna WwupuHbl. Hangmute HaTty-
pasbHble 4uCna, SBAAIOWMECA BO3MOXHbIMW 3HAUYEHUSMU OJIUHbI
CTOpOHbI AB.

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

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 3HaYeHue O/IMHbl CTOPOHbI AC

(pncyHok 20)?
B 13 oM C B
—
| N 2
S N 2
PUCYHOK 19 & L A C PUCYHOK 20

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

a)x =(2; 3; 4; ...}; b)y =1{.;-5; -4; -3};
c)x=1{12;-11;-10; -9};
2) Hanuwute HepaBeHCTBO C HEU3BECTHOW, HaXoAsALWeNnCcsa no 3HakKoM MOo-
Oyn§, uenbiMU peLLleHnAMN KOTOPOro ABAETCA C/eaytolee MHOXECTBO:

a)x=1{-3;-2;-1;0; 1; 2; 3}; b)y =1{-1; 0; 1};
c)x=0.
13. Hanuwute Hanbonbluee n HaMMeHblLee Lenoe pelleHne HepaBeHCTBa:
a) |x| < 4; b) |m| < 4,(6); c) x| < %; d)-3<x<9;

e) Kak Mo-BalleMmy, CyLLeCTBYIOT i HanGosbluee U HaUMeHbLLee Lesble
pelleHns HepaBeHCTB |x| < -2, x| < 0, |x| < 0

14. 3anuwmnTe HECKO/bKO  4ucCesn, YOOBAETBOPAOLWMX HEpaBEHCTBaM
11-m=0 un |11 -m|=0. 3anuwuTe 4ucno, yaoBneTsopstoee BTO-
POMY 1 He yOOBNEeTBOPSIOLLEE NEPBOMY HEPABEHCTBY.

15. BbickaXkute MHEHME O HepaBeHCTBe P
a)|x| >anpna<0; b) |x| > a npn a > 0; \)//\
c)|x| <anpnax<o; d) |x| <anpua > 0; & 4
e)|x| <anpuacx<0; f) |x| <anpna=0. N

o, M
16. 3annwmnTe Takoe HepPaBEHCTBO C HEM3BECTHOW NOA Moayne <,\HTO OHQ
\
a) UMEeNo OHO peLleHune; b) He nmeno peLweHnn;

- Y
C) UMeno 6eCKOHEYHO MHOIO pPELLUEHUN. N\
T

y v

X

U



7 JeicTBuA HaA, pallMOHaﬂbelMM
YUC/1aMU U CBOUCTBA

PaunoHanbHble Ync/ia MOXHO CKaablBaTb, BblUMTATb, YMHOXATb U Ae-
NnTb. Pe3ynbTtaTt aTnx OeicTBuiA Toxke OyaeT paunoHaibHbIM YMC/IOM.

CJIOXXEHUE: CnoskeHne paumoHanbHbIX YNCEN BbIMOMHAETCS Tak Xe, Kak
B LeNbIX ¥ APO6GHbIX Yncriax. BeINoHUM CioxeHve cneayowmx paumo-
HaNbHbIX YUCen:

ﬂ)7,6+2,(3):7£+2§:7§+21:73+23:9E.
10 "9 5 3 15 15 15

) 12_ -1 _ ot [ 1T) 21981
68 68 68

ﬂepeMeCTMTBanoe OoT nepecrtaHOBKU MeCT C/laraemMbiX CyMmMa He
CBOICTBO C/IOXEHHS MeHseTca:a+b=b+a

[TPUMEP 1: MpoBepbTe BbINOHMMOCTD NEPEMECTUTENIBHOIO CBOMCTBA C/TIOXKEHUS

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

YT106bI K CyMMeE ABYX Yucen npmbaButb
CoyeTarenbHoe TPEeTbe YMUCNO, MOXHO K MepBOMY YUCY MpwU-
CBOVICTBO CJI0XEHMS 6aBUTb CyMMYy BTOPOrO U TPETbEro Yncersn:
at+b+c=(a+b)+c=a+(b+c)

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

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

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

3 3 73 4 Benommmre:
02’6+(_5’8)=_(5’8_2’6)=_3’2; @54_(_5]:5_;:4?_;:4?' - | KaxoBbl npaBut

| XOXK/EeHHsl CyM

Bbl 3HaeTe, UTo, YTOGbI HANTK PA3HOCTb ABYX YMNCES, MOXHO K YMEHb-
LWaeMoMy NpubaBUTb YNC/10 MPOTUBOMOIOXKHOE BblYMTaEMOMY:

(3)] —7l— 55 72 (50 |- 191l
10 30\ 30 30’

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




[TPUMEP 3: Bbluncnute, npuMeHnB coyetaTe/lbHOE CBOMCTBO C/IOXe-

[oaToMy BbIpaxeHue
a +b —c—d MOXHO pac- Hua: 3,27 - 6,25 - 2,5 + 1,73
CMaTpHBaTh B BUAE CYMMbl: 3anuiem pasHOCTK B BUAE CYMMbI, CrpynnmMpyem nepsoe cna-

a+b+(-¢)+(-d) raeMoe C 4eTBepTblM, @ BTOPOE — C TPETbUM:
3,27-6,5-25+1,73=3,27 + (-6,5) + (-2,5) + 1,73 = (3,27 +
+1,73) + (6,5 + (-2,5)) =5 + (-9) = 4.

- _____________________________________ : YMHOXEHWUE: MpounsBeneHve AByx YvMcen oaMHaAKOBOrO 3HaKa MoJsio-
BcriomuuTe: KakoBblI XXUTeNbHO, NpounsBeaeHmne AByx 4Yncesl pasHoro sHaka otpunuatesibHo.

IpaBuJa BBIYUCAEHUS 5
i MPOW3BEJIEHUS L[EJIbIX U ' 0 H-(—S):
i IPOGHBIX YUCEJI, a TAKIKE:

| 4MCeJI C OZIMHAKOBBIMH 1 | 35 6 35.6 7

-0,3(8)-1,2=-22.2 =222 __
. pasHbIMM 3HAKAMH. @ 3) 905" 905 15

-5.(=3) _E_li
11 11 11

Mpu nepemMeHe MeCT MHOXUTENEN
npousBegeHne He MeHAeTCs:
a-b=b-a

[lepemecTuTesbHoe
CBOWCTBO YMHOXEHMS:

[TPUMEP 4: MpoBepbTe BbINOMHUMOCTL NepeMecTUTe/IbHOro CBOMCTBA
YMHOXEHUS:

-6 1 _—6-1 -1 1

5 12 5.12 10’ 12

1-(-6) -1
125  10°

-6
5

YT106bI YMHOXUTb Npon3BeaeHne AByx
CoyeraresibHoe yncen Ha TpeTbe, MOXXHO YMHOXUTb
CBOWCTBO YMHOXEHNS nepsBoe Ha NpousBeaeHne BTOPOro u
TPEeTbero MHOXUTenNeun:
a-b-c=(a-b)-c=a-(b-c)

[TPUMEP 5: Hangute npousseneHune, NpUMEHNB codetaTte/ibHOe CBOM-
ctBo: 1,8 - 0,25 - 64 - 0,5 NponssegeHme aTnxX Ynmces MOXXHO HanTH,
CHa4asia yMHOXMWB NepBoe YNC/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-

Pacnpeaenu- ,
. raemoe, a 3aTeM C/IOXWTb Nosly4YeHHble npounssene-/
Te/bHOE CBOIA-  §
Hus: a(b +c) =ab + ac
CTBO.
.
K BbluuTaHMi: YTOGBI yMHOXMUTL YNCNO Ha P33 »

ABYX YMCENl, MOXKHO CHaYana YMHOXMUTb 3T YNEN
YMEHbLUAaeMOe U BblHUTAEMOE, a 3aTEM BbIHECTb U3
nepBoro rnpouseegeHua sBTopoe: afb — c) = ab,— dc

Y
V



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

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

OENEHUE: Mpun gpeneHnn paumoHanbHbIX YiCen Hago Oe/TMMOe YM-
HOXMWTb Ha o6paTHoe AenuTens.

MPUMEP T:

0 31( j: 31‘( ﬂj:_ﬂ.(_ijzlzo,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 BBIIOJIHS-
I0TCs1 apudmeTrydec-

YMPAXHEHUA Kue JercTBua? :

1. Kakure 13 cnegyowmx yTBep>XXaeHui BepHbl?
a) cyMMa MpOu3BOJIbHbIX ABYX HaTypasbHbIX YMCeN eCTb HaTy-

Mpw BbINO/THEHUN OEACTBUIA HAA PaLMOHabHBIMW YMC/IAaMUN CO-
6ntofatTcs NocnefoBaTe/lbHOCTb BbINMOMHEHUS AEACTBUIA.

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

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

2. BoinonHute genctaus. 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) CHauana o6paTM OeCATUYHYIO ApOo6b B OGLIKHOBEH-

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

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




V

3. B cnepytowmx BbipaXeHUsx cCHavana onpegenute Noc1eaoBaTelbHOCTb
OENCTBUN, 3aTeM BbIICHUTE, KakKMM U3 4ncen (HaTypasibHbIM, LiefbiMm
nnn gpo6HbIM) ABNAETCS 3HaYEHME 3TOrO BblpaXKeHuUs.

a)0,3-3,5-3,7 b) %:9+(o,732—0,75):0,009
02t (_1_5 3.75.2 d) 481,92:12-25,16
13°( 26
11 _ 4 1) 25
2---2—-(13,7-1,5-21 f — |+==-21
e) TRST: (13,7-1,5-21,55) )(20 15) 15

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

0,7m-1,3

a) ——————, npum=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 koToporo paBHbl 50, npubaBuia 4Mcno,
15% koToporo paBHbl 2,1(2). Kakoi pe3ynbtat oHa nosy4yuia?

7. OTBeTLTE Ha cneaytoLLme BONpPOCHI:
a) Ckonbko mecsaues coctaBut 0,(6) yacten ot 1 roga?
b) Ckonbko 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 4YWUC/I0, PACMO/IOXKEHHOoe

Mexagy — n —.
'D'y6 12

b) 3anuwuTe Kakoe-HWOYAb PaLMOHAa/IbHOE YMC/I0, PACMONIOXKEHHOoe
MeX [y BbllleHanaeHHbIM YNC/IOM U 5.
12

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

BblIOpaHHbIMW paLMOHabHbIMKU Yncnamm?
Xupbl — ? |
9. M3BeCTHO, 4YTO B Mosioke cogepxutca 3,2% xunpos, 2,5% 6enkos, 4,7%

benku - ? yrneBonos. CKOMbKO rpamMMm Kaxaoro BellecTBa coaepkurca B 1 gras 7

Vnesogbi—?  w— KaHe monoka (200 r)?

5 yBeNnuunTb MM yMeHblwnTb Ha 1 egnHuuy, 10 nonyu@@H
6yOeT KpaTHo 6. x <
1) MNMpoBepbTe 370 YyTBEPXKAEHNE HA NpUMepax.

2) O6cyanTe, NoHeMy 3TO YTBEPXKAEHMNE BEPHO. ﬁ
3) MNocTtapantecb 060CHOBATb 3TO YTBEPXKOEHME. \

10. NccnepoBaHwme: Viccnepymnte, 4to, ecim nto6oe npoctoe qmcrg\%n
ncno

4



11. PaccTtoaHune ot nnaHeTbl Mepkypuin go ConHua npmbnmsnTensHo
paBHO 36 000 000 munb. 310 pacctosaHue B 11 800 pas 60/bLue
onametpa Mepkypua. Onpegenute nNpuban3nTENbHO AMaMeTp
Mepkypua n HanguTe ero paguyc.

12. CocTaBbTe anropuT™M BbIYUCIEHUS CieayoLWmnX BbipaxeHun. Ha
Kakne npaBwuia Bbl onupaeTecb MNpu onpegeneHun nopagka

nencteun?
2l
8 1 9 6 2) 12
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 BbIPaXXeHU U B MNYCTble KAETKU BRMLWINTE
COOTBETCTBYOLUME 3HAKU «>», «<» UMTN «=».

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

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

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

(0,666...—1)0,25
) +12,5-0,64;

0,12333...:0,0925

3
0,8333...—0,4(6) 112071, ~0.41(6)

K 0,59

b)

Mepl(y.p'uv“l

1Muns = 1,6 kM

[poBepbTe cebs

v Y
f

i)




0bobuwiarowue 3asaHus

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

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

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

1) Onpenenute 6o/ee TOYHblE TPaHULbl Ynucna a + b (3To moryT GbiTb Ae-
CATUYHbIE ApPOo6M), NpeaBapuUTe/IbHO OKPYIIAA CyMMYy a + b C TOYHO-
cTbto go a) 0,1; b) 0,01; c) 0,001

2) Okpyrnue ynicna a u b ¢ TouyHocTtbio Ao 0,0001, onpegenuTe Lenble rpa-
HUUbI Yncna a — b.

3) 3anuwmnTe HEeCKO/bKO rpaHuL, AeCATUYHbIMU ApOo6aAMKM KU Bavxanme
uenble rpaHuubl Yyncna b-a.

4. Ha yncrioBom ocn oTmedeHbl Touku, A, B n D cooTBeTCTBytOLLME YMCNaM
m,nunk. A B D

x

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

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

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

6. OcBoboxaeHHas Bo BpeM4 || Kapabaxckon BOWHbI HaWMMmn gobneCcTHbIMU
BOMHaMM OT BpaX€CKOM OKKynaumn LLlywinHckas KpenocTb BO34BUIHYTA
Ha TEpPpPUTOPUN, M30OUNYIOLWEN MHOXECTBEHHBIMM BO3BbILIEHHOCTAMU U
obpbiBaMu, C 3aMagHOM CTOPOHbI OKPYXEHHOM FOpHbIM naaTto B dopme
amoduTeaTpa. MakcmmanbHas BbiCOTa ropHoro nnaTto cocraenset 1600 m
Hag ypoBHEM MupoBOro okeaHa, MMHMManbHas BbicoTa — 1300 M. 3anu-

lWMTe ONa BbICOTbl h OCTasbHbIX YacTeil nnaTto ABOWHOE HepaBeHCT
MposepsTe cebs onpeaenuTe Lesnble peleHns 3Toro HepaBeHCcTBa.
7. Bbluncnmnte 3HauYeHUA BblpaXXeHui:

a) —6,965 +23,3; b) 6,2 - (~1,33);
d) 99 — 9,904; ) —0,016 - 0,25;

!
N




AKCUOMA U TEOPEMA

Matemarvka u30bunyet dhopmynamu, npasiunamu, npezano-
XEHUSIMU, onpeaeneHnsaMi. Hekotopbie M3 HUX MpuHU-
MaloTcs be3 okasaTenbcTBa. Ho ectb 1 Takue, KoTopbie
HY)XHO /10Ka3blBaTb.

MatemaTuyeckme yTBEX/EHMS DbIBAIOT ABYX BUA0B:
o [IpuHmMaemble 663 10Ka3aTeNbCTBA — AKCUOMbI

o [IpuHMMaeMble ¢ J10Ka3aTeNIbeTBaMU1 — TEOPEMbI

CMaTemamqecKMe yTBEPXKAEHUA >

.

< bes pokasatenbcTBa > < CAUKa3aTeﬂbCTBaMM

D

'

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

HA3bIBAKOTCA aKCUMOMaMHU Ha3blBaKTCA TEOpeMamMm

]

OBPA3ELL 1 TEOPEMA
Yepe3 2 ToYKM MOXHO npo- YTBEPXEHHE, BblBUTAEMOE
BECTV TOJIbKO 0JHY NpAMYH Ha 0CHOBE HEKOTOPLIX YC/10BU

it

\~

v v

OBPA3EL 2: OBPATHASI TEOPEMA

W3 3-x ToyeK, nexatux Ha Monyyaetcs, ec/m NOMEHSTH
MIPAMON, 0ZIHA NIEXUT MEXAY MECTaMM YTBEPX/EHME U
JIBYMS DYTVIMM. yC/I0BHS.

MAPAJITE/IbHOCTD.
NEPNEHAUKYNAPHOCTD

|
Ftizurt +
_ AIRPORT
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"BDHBHAMKWIHD U HAKJIOHHaAA

=

L - nepnexanKkynsp
o
T
|
=
=
=
90°
[poekuyst ’T a
Bh  HAKIIOHHO/ - BH 4 H
S b
(OcHoBaHue OcHoBaHue
HaknoHHoA - B nepnexankynspa - H
PUCYHOK 1
[okazatenbcTBo
cmoTpeTb B QR
A
a ||
C B K E
PUCYHOK 2

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).

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

[aHa npamasa a 1 Touka A, He nexallada Ha 3Toun nps-
Mon (pucyHok 1). NpoBeaém uepes Touky A npamyio AH
nepecekatowyto npsamyto a nog yrnom 90° B Touke H.
B stom cnyyae oTpe3ok AH HasbiBaeTcsa nepneHgu-
Kynsapom. Touka H ecTb OCHOBaHMe neprneHanKynapa.
CornacHo pucyHky 1 AH L a.

OnuHa otpe3ska AH Ha3bIiBaeTCcA pacCTOAHMEM OT TOUKM
A pno npsamotii a.

OTpe30K, COeaMHSIIOLLNIA TOUKY A C 1I0O0N TOUKOM NMPSIMON
a, OT/IMYHON OT ToukM H, HasbiBaeTcs HaK/IOHHOW. Touka B
nepeceyeHnss 3TMX OBYX MPAMbIX HA3bIBAETCA OCHOBAHWEM
HakoHHOW. Yron ZABH — yron HaksoHa. 13 Touku K npsMon
MOXHO NPOBECTN HECKOHEYHOE YNCO HAK/TOHHDbIX.

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

OnnHa no6boil HaKMTOHHOW U3 OOHOW M TOWM Xe TOYKU K
npamMon a 6onblue AnavHbl nepneHankynsapa: AB>AH

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

YNPAXHEHUA

1. NMokaxxmTe HMXKeykaszaHHOE Ha PUCYHKe 2:
a) HaK/TOHHbIE;
b) 0CHOBaHWA HAKMTOHHbIX;
C) NnepneHanKynsapbl;
d) ocHOBaHWA NepNeHANKYNSPOB;
€) NPOoeKUNM HaK/TOHHbIX;

S

f) paccTosiHMe oT Toukn A 4O NPSAMOWN a;

\Y/

g) YrNbl HAK/TOHA HAK/TOHHbIX.



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

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

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

5. Hapucyinte a) oCTpoyrosibHbIn; b) NpaMoyronbHbIi; €) TynoyrosbHbIN
TPEeYyronbHUKU. MNoKaxXnte Ha PUCYHKE OTPE3KU, OA/IMHbI KOTOPbIX SB-
NAOTCA PacCTOSHUAMMN OT KaXX4OW BEPLUMHbI OO NPOTUBOAEXALLEN
CTOPOHbI B KaXXAOM TPEYroibHUKE.

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

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

8. /I3 Toukn BHe npsIMON NpoBefeHbl K HeW OBE KOHIMPY3HTHbIX Ha-
KMOHHbIX. [INMHa npoekumn HaknoHHoM paBHa 8 cM. Onpegenute
paccTosiHne Mexay OCHOBAHUAMU HAK/TOHHbIX.

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

10. N3 TOoukM K K npamMon a npoBefeHbl ABE HAK/IOHHble ¢ U d nog
yrnom, cooreeTctBeHHO, 60° n 30°. KakoBO B3anMHOe pacrnosioxe-
HME 3TUX HAK/TOHHbIX?

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

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

D
N
M P
A 0 B
K
C
Obpaseu:

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

PUCYHOK 3

[poBepbre cebs

[=] b [s]

Of= T




CepeAVHHbINA nepneHAMKYNSp K 0TpesKy

[}

A B
PUCYHOK 5
®
M P

PUCYHOK 6

-
PUCYHOK 7 &

A B
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PUCYHOK 8

«MocTpoeHue» — 3TO0 OHO N3 OCHOBHbIX HeonpeaeaeMbIX NOHATAR
reoMeTpum.

3apava Ha NOCTPOEHUe — 3TO MNPEeASIOXKEHNE NMOCTPOUTb KaKyk-HU-
Oyab reomeTpuyeckyto Gurypy npu onpeaené&HHbIX yCnoBUaX 3a4aH-
HbIMW MHCTPYMEHTaMM.

C NOMOLLBIO LUMPKYNS U IMHEKM MOCTPOUM CHavasia OTPE30K, KOHIpy-
SHTHbIA OAHHOMY, 3aTeM CepeduHHbIA nepneHankynsap. CepeanHHbIn
nepneHauKynap — 3To NpsMasi, MPOXOAsALLAs Yepes cepeanHy oTpesKa
nepneHANKYNSIPHO eMy.

1. MocTpoeHne oTpeska, KOHFPYIHTHOro AaHHOMY oTpesKy AB

AJITOPUTM MOCTPOEUA:

[NycTb gaH oTpe3ok AB (pucyHok 5).

War 1:

C nOMOLLbIO IMHENKN MOCTPOUM HEKOTOPYIO
npamyto MN 1 OTMETUM Ha Hel Touky P (pu-
CYHOK 6).

LWar 2:

Packponte umpkynb Tak, 4TOObl paccTosHue
MeXAy ero KOHLaMW COOTBETCTBOBAasIO A/IMHE
oTpe3ka AB (p1cyHOK 7).

LLar 3:

He nameHaa pacctosHue Mmexay KOHLamMu ump-
Kyns, YCTAHOBUTE UMY LMPKY/S Ha TOYKY
npoBeanTe Oyry, NnepecekatoLLyo npsmy

B TOouke Q (pucyHoK 8).

[NonyyeHHbI oTpe3ok PQ ectb O OH-
rPYSHTHbIA OTpe3Ky AB:
PQ = AB.




OTmeTum cepenumHy otpeska PQ n NOCTpouM NEPrnEeHANKYNAPHYIO K
oTpesKy PQ npamMyto, MpOXOAALLyo Yepes 3Ty CepeanHy.

[=]: 53t
2. MOCTPOEHUE CEPEAWHHOTO NEPMEHANKYNAPA

\
LWar 1: %

NomecTum nrny unpkyna B TO4Ke P n npoBe- =

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

Tak 4TOObI OHa Nnepecekna otTpesok PQ
(pncyHok 9).

U @~

PUCYHOK 9
LWar 2:

He MeHss pacTBOp LUMPKYAsa NPOBeAEM TaKyto
K€ MONMYOKPY>KHOCTb, MOMECTUB UMY LMPKY/S
B TOUKYy Q (pucyHok 10).

LWar 3: ; a
Yepes Toukn C n D nepeceyeHmna atux nonyo-

C

D

KPY>KHOCTEl Mo pa3Hble CTOPOHbI OT OTpe3Ka

PQ npoBesném npamyto MHMIo (prcyHok 11). PUCYHOK 10

C
MNonyyeHHaa npamaa CD
ABMAETCA CEPeaANHHbIM PS Uj Py
D

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

o

PUCYHOK 12 PUCYHOK 11

YNPAXHEHUA

1. a) NpoBeanTe ropmMsoHTanbHbIN OTPE30K KAKOM-NMOO ANWHbI U MO-
CTpOWTE CepeaVHHbIN NEPNEeHaNKYNAP K HEMY.
b) NpoBeguTe BepTUKaNbHbIN OTPE30K KaKoW-nMbO A/IMHbI KU MOo-
CTPONTE CEepeaUHHbIN NEPNEHANKYNAP K HEMY.
c) MNpoBeguTe HaK/MIOHHbIN OTPE30K KaKoN-NMGO ANNHbI U NOCTPONTE
cepeavHHbIA NepneHANKYNap K HEMY.

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




LlenTpanbHas cumMMerpus

M3yumm, Kak MOCTPOUTb TOYKY, CUMMETPUYHYIO AaHHOW
A 0 . TOYKE OTHOCUTE/IbHO HEKOTOPOM TOUKW. MyCTb AaHbl TOUKK A 1
. 0. CoeanHNM nx NPAMON NMHNER (PUCYHOK 13).

PUCYHOK 13 MoCTPONM OKPYXXHOCTb PagnyCcoM paBHbIM O/IMHE OTpe3Ka

OA. Touky nepeceyeHns 3TO OKPY>KHOCTN 1 npsamor OA o6o-

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

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

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

Paccmotpum 2 cnydas cummetpumn duryp OTHOCUTENIbHO
TOUKMU.

|. LLEEHTPAIbHOCUMMETPUYHBIE OUTYPbI

Ecnn Touka, cuMMeTpuYHasa OTHOCUTENBbHO TOUKM O KaXkaomn
TOUke GUrypsbl, NPUHAONEXUT 3TOM Xe durype, 1o durypa Hasbl-
BaeTCs LeHTPa/lbHOCUMMMETPUYHON. Touka O aABNAeTCS LeHT-
poM cummeTpumn purypbil.

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

MOCTPOEHUE: MocTponM TOUKM, CUMMETPUYHbIE AAHHbIM TOY-
KaM JaHHOM OKPY>XXHOCTU OTHOCUTENbHO LieHTpa O. PacctosHue
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 oTnoXUTb O0Tpe30K annHbl OA nonyydmnm pagunyc OA,.
3HauunT, Touka A; NEXUT HA OKPY>XXHOCTU. TOYHO Takxe Touka B,
cumMMeTpuyHasa Touke B, Touka C;,, cuMmmeTpuyHasa Ttouke C, u
Apyrve TOYKW NpuHagiexat AaHHON OKPYXXHOCTU (PUCYHOK 15).
Takum 06pa3om, Npn CUMMETPUN OTHOCUTENIBHO LIeHTPa OKPYX-
HOCTK O OKPY>XHOCTb OTOOpaXkaeTcs Ha ceb4.

3AMEYAHUE: LleHTpanbHOCMMMETPUYHbIE GUTYpPbI MPU CUMMe-
TPUM OTHOCUTENBbHO LeHTpa O oTo6paxkaloTca CaMu Ha ce

PUCYHOK 15 ~ (pucyHok 16)

0K 16



Il. DUTYPbI, CAMMETPUYHBIE OTHOCUTE/ILHO HEKOTOPOM TOYKM

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

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

MNOCTPOEHUE: Ona noctpoeHua dpurypbl, CUMMETPUYHOM AaHHOMY Tpe-
YrO/IbHUKY OTHOCUTE/IbHO TOUYKM O, HEOBXOAMMO MOCTPOUTL TOUKU, CUM-
MeTpUYHbIE BEPLUMHAM OAaHHOIO TPEYro/ibHMKA OTHOCUTENIbHO TOUKM O,
1 NocnefoBaTe/lbHO COeANHUTL MOsyYeHHbIe TOUKN OTpe3kamu. Mony-
yeHHasa ¢urypa AB,C, Toxe TpeyronbHuk, npuiém AABC = AAB,C..

C
PUCYHOK 17 .

CBOWCTBA LIEHTPA/ILHOW CUMMETPUM:
1. Mpwn LeHTpanbHON CUMMETPUN PACCTOAHNS COXPAHAOTCS;
2. [Mpwv LeHTpaNbHON CUMMETPUM TOUKa OTOOpaXKaeTcs B TOUKY, MpAMas —
B MPSAMYIO, Nly4 — B NIy4, OTPE30K — B KOHIPY3HTHbI €My OTPE30K;
3. Mpw LeHTpanbHOM CUMMETPUM Purypa oTobparkaeTCsi B KOHIPY3HT-
HYytO en durypy.
CumMeTpurYHble GUrypbl YacTO BCTPEYAKOTCS B UCKYCCTBE, TEXHUKE, O6U-
xofe. Y30pbl Ha KOBpax, HACTEHHbIX 0605X, TKAHAX, NICTOPUYECKNX NaAMST-
HMKax B OCHOBHOM SIB/ISIOTCS LLEHTPaNIbHOCUMMETPUYHBIMWU GUrypamu.

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

MeTbTe Touky O. [MocTponte Purypbl, CUMMETPUYHbIE 3STUM PUry-
paM oTHocuTenbHO ToukM O. Pacckaxunte o cBoncTBax aTnux 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 nepecekatLmnecs npamble;
d) kBagparT; e) TpEeyrosbHUK. B
Ecnn o6nagatoT, TO NOKaXXmnte MeCcTornosiokeHne nx LeHTpa CUMMETPUN. b

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 cuMMeTpumn.

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

ToukM O (pUCyHOK 19). HYTO Bbl MOXETE CKa3aTb O MNO/yYEHHbIX GUry- L/
pax 1 06 1x LeHTpax cMuMmMeTpum? \

N7

Oe
o
o

PUCYHOK 19



PA3AEN 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 BepLun-
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 paccmMoTpuM yrfbl 06pa3oBaHHble MpKU nepeceve-
HWUM NPSIMON ¢ C ABYMS NnepecekatowmmMmncs npsaMoimMn a u b. Me-
peHyMepyeM Yriibl, NONyYEHHbIE B 3TOM C/lyyae (PUCYHOK 21).

Yrnbl, AONyYeHHblE MPW MepeceyvyeHun OByX MNepecekato-
LLMXCA NMPAMbIX TPEeTbeN, UMEHYIOTCA B 3aBUCUMMOCTU OT pPacro-

PUCYHOK 21 NOXXEHNS OTHOCUTESTIBHO 3TUX NPAMbIX CNEeAYLWMM 00pPa3oM:
BHyTpeHHue HakpecT BHewHve HakpecT BHyTpeHHue BHewHwe Co0TBETCTBEHHbIE
Nexatijve yrmbl Nexaliiue yribl 0ZAHOCTOPOHHME YIbl 0/IHOCTOPOHHME YI /bl yI7bl
Z4n /£6; Ll wn /7, Z4 n /5; L2 u L7, /1 u £5;
/3u /5 /2u /8 /3u /6 Z1u /8 £2m 265
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 22,a 2. MNocTapaiTecb 06bACHUTD HMXKECedyoLMe YTBEPXKAESHUSA Mpn

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

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

m

C
3. O6bacHuUTe cnegywoume ytBepXaeHumad, ecnamn gna BHYTP

PUCYHOK 22,b HUX OAHOCTOPOHHUX YITIOB Ha PUCYHKe 21 BbIMNOHAETCA Y

PUCYHOK 22.¢ 4. HazoBwuTte BM1A yrnoB m 1 1 Ha puUcyHke 22 (a, b, b).

nosue /3 + £6 = 180°:
a) L2 + L7 =180° .
b) BHyTpEHHWE HakpecCT nexaluue yriibl paBHbI; \

C) COOTBETCTBEHHbIE YI/1bl PABHbI.

\Y/




5. Ecnn kakag YrogHo napa COoOTBeTCTBEHHbIX YI/10B, MOJ1y4YeH- A \
HbIX Mpn nepecevyeHnn AByX nepecekKarwmnxcqa npamMbixX Tpe-
TbeW, COCTOUT u3 pPaBHbIX Yyrnos, TO Mccne,qyme BbIMOJ/THWN-
MOCTb cnieayroLimnx yTBep)K,EI,eHVIVIZ
a) OCTa/ibHble Mapbl COOTBETCTBEHHbLIX YITTOB COCTOAT U3 paB- M, B

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

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

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

a) BHYTPEHHNE HaKPECT fiexaluue;

b) BHeLLHMe HaKpecCT nexatime;

C) BHYTPEHHME OOHOCTOPOHHME YITIbl. PUCYHOK 24
7. MNAaTb NpAMbIX NepeceKatoTCa B OQHOM TOUKE (PUCYHOK 24). 3
Hangnte cymmy £1 + 22 + /3 + £4 + /5. N
74
8. MNaTtb npaMbIX NonapHO nepecekatoTcs (pucyHok 25). Cymma
BCEX YITI0B MPWU BEpPLUMHAX BO BHELIHEeN 06/1acT NATUyronb- 3 2/
HMKa paBHa 1260°. Hantn L1+ /2 + /43 + L4 + /5.
YkasaHue: YutuTe, 4To CyMMa BCEeX Yr/1I0B Npu OAHON BepLUnHe PUCYHOK 25
paBHa 360°.
9. YeTbipe npsiIMble MepeceKkaltoTcsa TaK, Kak MoKasaHO Ha pu- M
CyHKe 26. /2+/3=88° Hangnte L1 + L2 + /3 + £4 + /5. 4
10. Tpu nepecekatoLwmecs npsmole a, b 1 c o6pasyoT Tpeyronb- 3 2 <
HUK. HainT cymmy BCex yr/ioB Mexay npsaMbiMu. B kakom criy- PUCYHOK 26

yae daxke Mnpu MnonapHOM MepecevyeHnn 3TUX MPAMbIX Tpe-
YrONbHUK BCE e He obpa3syeTca?

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 NieXallmx
yrnoB, 06pas3oBaHHbIX MPSAMbIMU K, 1 U CEKYLLERn m.

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

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

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

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

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

1. COOTBETCTBEHHBIE YIJ1bl

CootBeTcTBEHHble Yr/bl, 06pa3oBaHHble ABYMSA naparn-
NeNbHbIMU MPSAMbIMU U UX CEKYLLIEN, KOHTPYSHTHbI.

Ha pucyHke 29 a Il b u ¢ cekywasa. Torga: Z1 v £5, Z2 n
/6, 4w /8, /3 n /T napbl COOTBETCTBEHHbIX YI/10B. 3HA4MT,
L1245, £2=2/6, £/4=/8, L3=/1.

BepHo u o6patHoe yTBepxkaeHue: Ecnn cooTBETCTBEHHbIE
yr7bl, 06pa3oBaHHble ABYMS MPAMbIMU U CEKYLLE KOHrpy-
SHTHbI, TO 3TN ABE NpsiMble NapasnienbHbl.

2. BHYTPEHHUE HAKPECT JIEXCALLLME YIJbI

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. 3Haumt, £4= /6,
£L3=/5.

BepHo n obparHoe yrtBepxxaeHue: 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, o6pa3oBaHHble ABYMS
napannenbHbIMU MPSIMbIMU U CEKYLLLEN, KOHTPY3HTHbI.

Ha pucyHke 31a Il b n ¢ cekywasa. £Z1 v L7, Z2 v £8Wwa

BHELLHNX HAKPECT f1exalunx yrios. M 3Hauur, 11%4 22

BepHo n o6parHoe yTeepxageHue: Ecnv BHeuwH
nexatume yrnbl, o6pa3oBaHHble ABYMS NMPAMbIMULK CE
KOHIPY3HTHbI, TO 3TW ABE NpAMble NnapasnnenbHbl.




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 BHYy-
TPEHHUX OAHOCTOPOHHMX YINOB, 0OPA30BaHHbIX ABYMS Mpsi-
MbIMU N X cekyLllen, pasHa 180° TO 3TK ABe npsiMble naparn-
NenbHbI.

5. BHEIUHAE 01HOCTOPOHHMUE YIJIbl

CyMMa BHELUHWUX OAHOCTOPOHHMX YrnoB, 06pas3oBaHHbIX
ABYMS$ napasnienbHbIMU NPSMbIMU 1 CeKyLLeNr, paBHa 180°.

Ha pucyHke 33 @ Il b n ¢ cekywasa. L1 n /8, L2 n L7
BHELLUHME OOHOCTOPOHHME yrbl. 3Hauut, L3 + £6 = 180°,
Z4 + /5 =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 napasnienbHbl.

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

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

PEIUEHWE:

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

@ Mo ycnoButo BHELLIHNE OQHOCTOPOHHME YI/bl, 0O6pa3oBaH-
Hble npaMbiMM a U b, paBHbl 123° n 57°. Tak Kak
123°+57°=180°, TO cornacHO Mpu3HaKy MnapannenbHOCTU
NPSAMbIX B CUY TOrO, YTO CyMMa BHELUHUX OAHOCTOPOHHMX
yrnos paBsHa 180°, 1o a || b.

PUCYHOK 32

PUCYHOK 33
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PUCYHOK 34
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PUCYHOK 35

123°

123°

PUCYHOK 36,2

YNPAXHEHUA

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

a) Ckonbko rpagycoB L1n £5; £2wn £6; L4 w £8; L3 n LT?
b) Ckonbko rpagycoB £3 n £5; Z4 n £67?

c) Ckonbko rpagycoB £1v £7; 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€ e pe3ysbTaTtbl ecnun npsMble a 1 b He 6yayT naparn-
nenbHbI?

2. MycTb NpsiMasi ¢ SBAsSeTCsa cekylwen npsMblx a n b (pucy-
Hok 35). O6ocHyITe yTBepxaeHue al||b, ecnn

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

3. Npamvasa 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) Z/MAB = 60°, ZCBA =60°
c) ZMAB = 90°, ZCBA = 90°

4. MOXHO N1 yTBEpPXAaTb, UTO NpAMble a U b Ha pUcyHkax 36
(a, b, c) napannencHbl? Novemy?

PUCYHOK 36,b




5. Ha pucyHke 37 npsamble a, b 1 ¢ nepecekatoTca npamon d.
Ecnn £1=132°, £2 = 48°, /3 = 58°, TO Kak1e 13 NpsambIx a,
b 1 ¢ napannenbHbl? O60CHyTE OTBET.

6. M3BeCTHO, 4TO Ha pucyHke 38 AB = AC n CE = DE. O na-
pannenbHOCTU Kakux MPAMbIX MOXHO yTBepxaatb? OTBeT
000OCHyMTE.

7. Haueptnte npamMyto a 1 Touky A, He nexallyto Ha Hei. [Npo-
BeauTe Yepes ToUKy A Npamyto napannesibHo NPsmon a.

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

9. MNpamMble a n b napannencHbl, NPsMaa m nepecekaet npsa-
Myto a. Onpegenute B3aMMHOE pPacrnosioXkeHne NpAMbIX
m n b. O60CHynTe OTBET.

10. OaHbl npsiMble a, b n ¢, npudeM a |l b, ¢ cekyulas (pncyHok 39)
Bbruncnure:

a) £6 =7, ecnun £4 =50°

b) £5=7? /7=7,ecnn L1=172°;

c) £8=7,ecnn /5 - /2 =447,

d) £/3=?un/8=7,ecnn £L3=5-/8.

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

12. Haueptute Kakme-HMbyab ABe napasnsefibHble npsMble U
CEKYLLYIO K HUM. MI3amepbTe TpaHCNOpTMPOM OAMH 13 obpa-
3oBaBLwwmxca yrnos. Onpegenute octaBwmecs yribl. O6b-
SICHUTE, MO KAKOMY CBOWCTBY Bbl ONpeaesniieTe 3T1 yribl.

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

&1 a
IN :
AN

3 b
PUCYHOK 37

B
PUCYHOK 38

PUCYHOK 39

c d //\J

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

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

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

15. B napannenorpamme ABCD (pucyHok 42) ZA = 115°. Han-
AnTe ocTanbHble yrnbl napannenorpamma. OtBeT o60cC-
HyWTe.

E A
PUCYHOK 41 B
b a
Sz
C
2:5*750

PUCYHOK 43,2

PUCYHOK 44

C B C PUCYHOK 42

16. MNpamble a 1 b napannenbHbl, ¢ cekywas. Mo gaHHbIM pu-
CyHKOB 43 onpepenute o6pa3oBaBLUNECS YT ibl.

Ax—32°/ c
/ /4x+ 72°
a b

PUCYHOK 43,b PUCYHOK 43¢

17. Ha pucyHke 44 n3 TOYKM, He fiexalen Ha npsamon a,
npoBefeHbl Heckonbko npsambix. Ecnn  ZABO = 86,8°,
/ZKBO = 63,5°, ZOBC = 111,4°, ZMOB = 93,2°, T0 Kakue u3

NPSMbIX NapanienbHbl NPSAMoit a? [\\

18. OTpeskn AB n CD paBHOWM ONMHbBI NepecekatoTca BQTO
O 1 penaTcsa 3ToW TOUYKOM Nornosiam. D,oxaxm%q { |BD.
|

19. B tpaneunn MNKL ZM =135°un /L = 45°. Eb@dHMTe,/KaKme
N3 CTOPOH napasnsienbHbl N Kakne Hena@bl.

V<

a4



20. BbisicHmTEe B3anMHOE pacnoioxXeHne
[poBepbTe cebs

30

a) ABYX NPAMbIX NepneHANKYISPHbBIX OAHOW U TO Xe NPsIMOi;

b) oByX NpsAMbIX MapannesibHbIX OOHOW U TOW Xe MPsMon;

C) ABYX MPSMbIX, NEPECEKAIOLLNXCSH C OAHOM U TOW Xe 3a4aHHOMn
NPAMOIN.

3anomuu: Mpu a || b BepHbI dopmynbl Ha pucyHkax 45 (a, b, c):

a b a
g
a < g8 r=Yy-=z
_ b Yy
35 =
b ;Egg By _____;\%/i;:;;;z—l80° <
PUCYHOK 45,2 PUCYHOK 45,b PUCYHOK 45,¢

BbinonHute cnepytowme 3agaHud, NPMMEHSS BblleyKa3aHHble
dopmynbl:

21. MNpsamble Ha pucyHKax 46 (a, b) napannenbHbl. Hangute x.

a
20° a 140°
25
./ 110° b
30° b

PUCYHOK 46,2 PUCYHOK 46,b

22. Ha pucyHke 47 (a, b, c) ABIICD. Hangute Hen3BeCTHbIe YI/bl.

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

PUCYHOK 47,2 PUCYHOK 41,b PUCYHOK 41,¢

A B
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Yrbl ¢ COOTBETCTBEHHO napajaienbHbIMU
Winu nepneHAnKynsipHbiIMM CTOPOHAMU

I. YIJ1bl C COOTBETCTBEHHO NAPANINE/IbHbIMIA CTOPOHAMMU

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

0 B N K D

PUCYHOK 48 PUCYHOK 49 PUCYHOK 50

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

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

Yrnel AOB n CED pa3HOMMEHHbIe, OOUH OCTPbIA, APYron Tynon (pucy-

Hok 52).
I.Yrnol #~MNK v ~AOB II. Yrnbl ~<CED v ~AOB
0JHOVUMEHHbIE Pa3HOUMEHHbIE
M D
A A
K
N
C £
0 B 0 B
PUCYHOK 51 PUCYHOK

9,
Yrabl ¢ COOTBETCTBEHHO napasnanesibHbiIMn CTOPOHAMU KOHIpYy. m Ccn
as

OHW OAHOWMEHHbIE) NN Xe Mx cyMma paBHa 180° (ecniv oHM

R




II. YI7bl C COOTBETCTBEHHO NEPMEHAUKYNIAPHBIMIA CTOPOHAMU

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

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

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

PUCYHOK 53 PUCYHOK 54

CBOWCTBA:

¢ OpHOMMEHHble ob6a Tynble WM o6Ga OCTpble YrMbl C COOTBET-
CTBEHHO NapannenbHbiMU (MepneHanKyNApPHbIMK) CTOPOHAMU KOH-
FPY3HTHbI.

¢ CymMMa pasHOMMEHHbIX (OQNH OCTPbIN, OpYron Tyrnown) yrnoB € COOT-
BETCTBEHHO MapasiesibHbiMu (NepneHanKyIapHbIMM) CTOPOHaMM
paBHa 180°.

¢ Ecnn ogouH 13 OByX YrNoB C COOTBETCTBEHHO MnapasiiefbHbiMU
(nepneHanKynapHbIMK) cTopoHamMu paBeH 90°, TO BTOpOI yron
TOXe paBeH 90°.

MMPUMEP: Yemy paBeH yron, cOOTBETCTBYIOLLME CTOPOHbI KOTOPOro Mna-
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-
MbIi yron nubo paseH 163°, nn6o paBeH 180° — 163° = 17°.

OtBeT: 163° nnun 17°. ‘

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

¢ 3anomHu: Eciu
cyMmMa yriyioB 180°
WJIN K€ eCJIH YTJIbI
i paBHBIE, TO 3TO He
| 3HAYMT, YTO X
CTOPOHBI NapaJ-

i JleJIbHBI WJIK TIep-
| MeHAMKy/IAPHEL




YNPAXHEHUA

1. OTBETbTE Ha CneaytoLmne BONpocChl:
a) ByayTt nn BepHbl yTBEPXAEHUA 3TOW TeMbl, €C/IM OOHU CTOPOHbI
ABYX YI/10B napannesnbHbl, @ Apyrne — HenapannesnbHbl? MNouemy?
b) ¥ Kakux yrnoB Ha pucyHkax 55 cTopoHbl napasnnienbHbl COOTBET-
CTBYlOWMM CTOpoHaMm yrnia AOB?

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

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

3TUX YINOB.
J Z A M L D U 1
125° {650 1560 /125° P 555 125°
65°
HoOvoF B 0 BN K G b 5k
PUCYHOK 55
A P D
) 113° C
{ ?
B K Qg
PUCYHOK 56 0 M
A C 2. a) [NocTponTe yron ¢ BepLUMHON B TOUKE A 1M CO CTOPOHaAMM COOT-
° . BETCTBEHHO NapasnnenbHbiMm cTopoHam yrna DOC (pucyHok 57).
K b) MocTtponTte yron ¢ BepLumHou B Touke K 1 CoO CTOpoHaMmn COOTBET-
CTBEHHO NepneHanKynapHbiMu ctopoHam yria DOC (pucyHok 57).
0
PUCYHOK 57 3. a) Haueptute pasBepHyTbin yron AOC. lMoctpoute yron BOD, cTo-

POHbI KOTOPOIro napasienbHbl (MIn NepneHanKyNspHbl) CTOPOHaM
OA n OC. Yto Bbl MOXeTe ckazaTb 06 3Tux yrnax? OobsacHuTe.

b) Haueptute npsamon yron MNK. NocTtponte yron PSR co ctopo-
HaMK COOTBETCTBEHHO MNapannesbHbiMK (MEPNEHANKYNSPHbBIMM)
ctopoHam NM n NK. Onpegenute Bug 3Toro yrna.

4. a) Haueptute yron ABC B 60°. lNMoctpoiite yron MNK cTopoHb! Ké%@
poro napannenbHbl cTopoHam yrna ABC. KakoBa MOXeT 6biTb Me
yrna MNK? Mouemy? % - (N

b) Haueptute yron MOK B 105°. MocTpoiite yron CDI?,\éfopo KO-
TOPOro NepneHanKynsapHbl CTOpPOHaM yr/a MOé.\H\EJVI,D,MT/e rpa-
AycHyto mepy yrna CDE 1 BbiAacHWTE BUA 3TOTO yrm

\% ~

\Y/



5. AaHbl yrnbl ABC n DMK (pucyHkn 58 a, b, c), npuuem BA || MD n BC Il MK.
Onpepenute rpagyCHble Mepbl 3TUX YINoB.

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

6. JaHbl yrabl AOB 1 MCN, npuiyem OALCN 1 OB_LCM. Hantn rpagycHyto
Mepy 3TuX yrnoB (pucyHkn 59a, b, c).

B\ /AOB + /MCN = 168°
AN C/S 3x-33°
X M
0
PUCYHOK 59,2 PUCYHOK 59,b B PUCYHOK 59, ¢ B

7. [OaHbl OBa yrna ¢ COOTBETCTBEHHO NMeprneHaMKyNapHbIMU CTOpOHaMu. Hai-
auTe cnegyrowme yrbl:

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

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

8. a) OgvH 13 yrioB € COOTBETCTBEHHO MapasieNlbHbiMM 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) OaouH 13 OByX YIr/10B C COOTBETCTBEHHO NMEPNEHANKYIAPHBIMU CTOPOHaMM
cocrtaBnger % yacTten gpyroro. Hangure rpagycHyto Mepy 3TUX yI/10B.

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

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

a) Kak pacnonoxeH yron ¢ BeplwmHon B Touke O 1 CTOPOHAMKU COOTBET-
CTBEHHO napannenbHbiMn nydam OA n OB? N3o6pasute 3Tm yrbl U Ha-
30BUTE K KAKOMY BMOY OHWN OTHOCHATCS.

b) Kak pacnonoxeH yron ¢ BepwmHon B Touke O 1 CTOpOHaMM COOTBET-
CTBEHHO nNepneHaukynapHbiMn nydam OA n OB? M306pasunTte 31 yrnbl
N Ha30BUTE K KAKOMY BUAY OHW OTHOCATCA.




0bobuwiarowue 3asaHus

L/
. OOWH 13 OBYX BHELUHWX OAHOCTOPOHHMX YIr0B, NO/yYeHHb! N

.Cymma Tpex yrnoB, o6pa3oBaHHbIX MPW MepecedeHun ABYyX MPSMbIX,

paBHa 200°. Harignte atu yrnbil.
A) 100°, 50°, 50°; B) 80°, 80°, 40°; C) 120°, 20°, 20°

. BHyTpeHHne HakpecT nexxalume yribl d 1 B nostydeHbl Npu nepeceyennmn AByX

rnapannesnibHbIX NpsiMbIX TpeTben. Kakoe 13 cnegytomnx yTBep>|<.u,eHvu71 BEpPHO:

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

. MocTpoiiTe yron, BepluMHa KOTOPOro /IEXUT Ha CTOPOHE AAHHOro yrnia, a

CTOPOHbI COOTBETCTBEHHO Mapa’siie/ibHbl ero CTOpoHaMm. l/IccneuyVlTe pac-
Nnos1o>XXeHne CTOPOH 3TUX YIrnoB.

. Camup cuuTaert, 4to, ecnim rpagycHbole mepbl yrnos AOB n MCD paBHbl, TO

NX COOTBETCTBYIOLLME CTOPOHbI MepneHankynsapHbl. [Npas nn oH? MOXHO
NN yTBepXaaTb, UYTO COOTBETCTBYIOLLUME CTOPOHbI ABYX YrnoB napas-
NenbHbl UM NePNEHANKYNAPHbI, €CNN CyMMa 3TUX Yr/oB paBHa 180°7

. OavH 13 gBYX YrnoB, MOJy4YaloOWMXCA NMpU nepeceyeHnun AByX MpPsMbIX

TpeTben, 6onbwe gpyroro Ha 30°. Hangute:
a) pasHOCTb 3TUX YI/I0B b) cpegHee apndmeTmyeckoe yrios.
c) 25% OT CyMMbl 3TUX Yr/10B

. BHyTpeHHMe HakpecT nexalyue yribl d U 3 NoslydeHbl Npu nepecevyeHmm

NPAMbIX @ U b TpeTber NpaMoin ¢. [Npu BbINOTHEHNN KaKOro YC0BUSA Nps-
Mble a n b 6yayT napanienbHbl:

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

. CoOoTBETCTBEHHbIE yrnbl au B nony4deHbl Npn nepeceveHne npambix a n b

TpeTben npsamon C. [pn BbINOTHEHUM KaKoro yC/ioBus npsamble a u b 6y-
AyT napannenbHbl:

Aa:B=1:1; B)%<1; ca=3. D)a— B =90°?

a-3
B2’

. Cymma HaMMEHbLLEro 1 NO/I0BUHbI HAMOGObLLErO U3 BHYTPEHHNX OOAHOCTO-

POHHWX Yr/10B, MOMYYEHHbBIX MPU MepecevYeHnn NMpambix a U b TpeT,
npamon c, pasHa: a) 1007 b) 120°. YeMy pgomkeH ObiTb paBeH MEHbLU
BHYTPEHHMX OAHOCTOPOHHWUX Yr/10B, UYTOObI NMpAMble @ U b Obin
nenbHbIMNU?

YeHUN OBYX napannenbHbIX MPAMbIX TpeTben, cocTaBnse

Hangnte v yrnbl: a) %; b) %; c) 4.




MHorouneHbl — 370 0/H0 113 Haubonee ynoTpebnsEembIX OHH 0 lnln EH bl

NOHSTUIA B XU3HEABATENbHOCTY YesioBeka. Hanpumep,

noKynas B MapKeTe 3 KT MyKu, 2 KT caxapa il 1,5 Kr

Mac/1a, Mbl YMHOXAEM B yMe 3T) Yncna Ha LigHy 1 M H 0 rO LI" EH bl
COOTBETCTBYHLLETO TOBAPA 1 CK/a/ibIBAEM NMOJYYEHHbIE

npou3BeenHms. [Ipyrvmu cioBaMu, NPpeAnonoxuM, 1 kr

MYKV CTOMT M MaHaT, 1 KT caxapa — N MaHaT U 1 xr

Mac/ia K MaHar, TorJia Mbl JI0/XHbI 3an1aTUTh B Kaccy

JIEHET B KO/IMYECTBE, PABHOM CYMME (MHOTOUEHY)
3m+2n+1,5K MaHar.

VIHxeHep, MoABMPYHOLLNIA KaKWe-TO KpuBbIe-rpaduki,
CTPOUTESIb NPK A13aNH-NPOEKTUPOBAHIM A10POT, 3aHKIA
WIW APYTUX CTPOBHMIA, SKOHOMUCTbI NPY NPOrHO3MPOBAHME
3KOHOMMYECKOT0 POCTa, MENKM NPU U3YYEHUM NOBEAEHNS
baKkTepuil 1 BUPYCOB NPUMEHSIKOT NOHSTUE MHOTOY/IEHA.

B 9tom pa3zene Bbl
03HaKOMMUTECH C MOHATUAMU
0/IHOYJIEHA 1 MHOTOYJIEHA, a TAKXKE
Y3HAETE 0 JIBMACTBUAAX HAZL HAMM.




PA3OEN 4

_1
2
k
[pumepbi
0/HOY/IEHOB
7

78

9ab-(—3abbc)

Hacenenue: Hacenenve
Asepbaiiaxarckoit Pecnybauku bonblue
10000000.

370 YMC/I0 MOXHO KOPOTKO 3anucaTb Kak:

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

7 pas

[pou3Howwenme: A B cTeneHn n

WIN XE CTENEHb a NOPS/AKA N.
BcnomHuTe, Kak
yntaetcs a2 v as.

OaHouNeH U npou3seeHne 04H04JIEHOB

OpHouNeHbl COCTOAT M3 NpoM3BeaeHns uncen n oyks. B
YACTHOM C/lydae TO/IbKO YMCNO UK TONbKO ByKBa TOXe eCTb
ogHounieH. MHoxuTenn, o603HavYeHHble GykBaMn, MOTYT Ha-
3bIBaTbCA MEPEMEHHbIMU.

Yuncno, nonyyeHHoe npu YMHOXEHUN 4YnC-
NOBbIX MHOXWUTENEW OAHOY/IEHA, Ha3biBaeTCs
Ko3pPULMEHTOM.

OpgHouneH —% COCTOUT TOMIbKO 13 KO3 DULIMEHTA.

B ogHouneHe K koadduumeHT paBeH 1, k — nepeMeHHas.
B ogHouneHe 4x koapduumeHT paseH 4, x — nepemMeHHas.

B ogHouneHe 8y?z* kOadpPULMEHT — 8, NeEPEMEHHbIE Y U 2.

B ogHouneHe 9ab - (- 3abbc) koapduumeHT paBeH

9.(-3) =-27, nepemeHHble @, b, c.

CreneHb ogHouneHa: Cymma creneHein 6yKBeHHbIX MHO-
XUTenemn (nepemMeHHbIX) OQHOY/IEHA Ha3bIBAETCS CTEMEHbIo
(nopsakom) ogHouneHa. Ecnn B ogHoYneHe HeT OYKBEHHbIX
MHOXWTENEN, TO €ro CTENEHb CHMTAETCHA PABHOM HY/IIO.

CTeI'IeHb—% paBHa 0.
CreneHb 4x paBHa 1, Tak Kak: 4x = 4x?.
CreneHb 8y*z® paBHa 2 + 3 = 5.

CreneHb -27a*b’c paBHa 2 + 7 + 1 = 10.

[NMponsBeneHne n MHOXUTENEN, KaXablh N3 KOTOPbIX paBeH
a, Ha3blBaeTCs HaTypanbHOW CTEMEHbLIO YMCIa a NOpPAaKa 1 U
o603HavaeTcsa a™. 3gecb n = 1:

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

MNoBTOpPSAOWMIACA MHOXNTE/Nb @ Ha3blBaeTCs
OCHOBaHMEM CTEeMeHU C HaTypabHbIM
n <— (TeNeHb nokasaTtenem n.

<—— 0CHOBAHNE  Yucno MOBTOPEHUI MHOXUTENS @, TO €CTb
YMC/IO N Ha3blBAETCHA MOPAAKOM WU/
rokasaresiemM CTerneHu.
YacTHble cnyyau:
at=a, a*=a-a, a*=a-a-a,
| 3ANOMHU: e
e 0"= 0 an n >0,
ea’=1mupua




UccnepoBaHue: [MponsBeneHne MHOXUTENEN OOHOYEHA, ABMASAIOLLMXCA
HaTypasibHbIMU CTEMEHAMU C OAMHAKOBbIMM OCHOBaHUAMMW, ONpeaensaeTcs
cnegyowmm obpasom:

[pou3Be/eHue
0ZIHOY/IEHOB ECTb
0ZIHOYJTEH.

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 MNOyYaeTCsa ONATb OAHOU/IEH:
9ab - (-3ab’c) =9-(-3)-a-a-b b’ -c=-27a’b'c
Kak Buanm, npoussegeHue ogHouneHoB 9ab n (-3abfc) 3anvcanu B
cXkaTtoMm Buae.

OpgHouneH, B KOTOPOM YMC/I0BON U 6yKBeHHbIe MHOXWUTE/TN 3arncaHbl
KaXkabl TONIbKO OAMH pa3, Ha3biBaeTCcs OAHOY/IEHOM B CTaHAAPTHOM Buae.

B ctaHgapTHOM ofHO4Y/1IEHEe O6bIYHO Ha MEPBOM MECTe MULETCHA YNCOo-
BOW MHOXMWTE/b, 3aTeéM — OyKBEHHbIe B andaBUTHOM NOpAOKE.

Hanpumep: 7m?2-0,8n He aBnseTca cTaHAAPTHLIM BUAOM OHOY/IEHA, NOTOMY
4YTO B HEM [Ba YMC/IOBbIX MHOXWTENS. 3anvleM OAHOY/IEH B CTAHAAPTHOM
BUAE, NPedBapuUTe/IbHO NMEPEMHOXMB 3TU ABa YNCOBbIX MHOXUTESIS:

™m?-0,8n="7-0,8 m*>n=5,6m%>n

MponsBeneHne HaTypasibHbIX cTeneHemn ¢ 0OANHaKOBbIM OCHOBAHMEM:

Ona nobéoro O5PA3LIbI:
uncna a 1 NbbIX SAMOMHU: am+" = a™ - a®

HaTypanbHbIX xt - xt=xf (-2)*- (-2)" = (-2)°
uncen mun

a™-a®*=q"*"

Hanpumep: 211 = 27+¢ = 27 . 2¢
911 _ 91424345 _91,92,93,95 3°-37=3" -y -yt =y

10%-10 - 10° = 10%+!+6= 1015

OpHouneHbl, oTAnYalroLWmMecss TObKO 3HAKOM, Ha3blBatoTCs npoTnBomno-
NOXHbIMU OAQHOY/IeHaAMMWU.

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

PaBHble gpyr Apyry OAHOYAEHbI, WM XE€ OAHOYEHbI, OTAnYaroLmecs
TONbKO KO3ddMLMEHTAMM, HA3bIBAOTCA MOAOGHBIMU OQHOY/IEHaAMM.

Hanpumep: BHu3sy ykasaHbl nogo6HbIe 0AHOYMNEHbI:

KO3)PULUNEHT 0H04EH

v 4x*y? > 4 OyKBEHHAST  _g42p . (3ab'e)
v —4x*y? > 4 4acTb ¢ - @
i T MpotvBononoXHblit —64a°h
v 3xty? 3 — o 0ZHOYNEH %
el < | Koobduuvent 6 \§

Y

Voayr=-2y ——— -1 — B %
Aa i - 87
v 2 o1 7’ Saihie Moao6Hbiif (06pasew) 047 a*Bc

vV
v dxyPy = 4%y 4 EBI'IBHI; 3+ =1

N/




1. Kakune 13 cnegytoLmx BblpaXKeHnn aBAaTCS OgHOYIeHaMN?

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

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

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

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

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

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

4. BbinosiHMTe 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) ByKBEeHHble MHOXUTEM 3anuLLMTe B afipaBUTHOM MOPSAKE:
a-a-a*-b-b=a*b
3) 3anuwuTe B cCTaHOAPTHOM (CkaToMm) Buae: —15 a*b>.

O6Lwasa 3anuck:

anIMeHeHVIeI BbinonHute YMHOXeHNe N 3anmnte B CKatoM BVID,GI&

a) 3a - (-5a%); b) —7b* -(b%) - b: €)~0,5¢°d - &)ﬂ{/w
d) 10xy® - (-xby); e) 4x? - 3y3; f) 0,2a - ¢ &gm
g) (-a)? - (-a)%; h) -1,2m?n - 0,3m; m) —3bet (Fy*) - %yc3y.




5. MaTeMaTn4yecKmnimm guKTaHT:

a) KoaddpurumeHT 14, nepemMeHHble a, b 1 ¢, cteneHb 11. 3anuwunte oa-
HouneH. MNpeacraBbTe ero B BUAE Npov3BeaeHns AByX OQHOYIEHOB.

b) KoaddunumeHT -15, nepeMeHHble x 1 y, cTeneHb 8. 3anuwmte ogHo-
U/IeH HecTaHJapTHOro Bmaa. NpmBeante ero B CTaHA4apPTHbLIN BUA.

C) 3anuwmnte Kakon-HMOyadb OAHOYEH CTAaHAAPTHOrO BMAaa. 3anuwurte
MPOTUBOMO/IOXHbIN €My OAHOYEH.

6. Npngymante 0gHOYMEHbI C MEPEMEHHBIMU M U 1 TAKNE, YTOObI Y HUX
a) KoadPMUNEHTbI 6blIN PaBHbI, OyKBEHHbIE MHOXUTEN Pa3HbIE;
b) 6yKBEHHbIE MHOXUTENW ObINN Obl OANHAKOBbIE, KO3PDUUMEHTBI — pasHble.
B kakoM cnyyae nony4atotcs NnogoOHble OAHOYMEHbI?

7. NpuBegnte ogHOYNEHbI K CTaHOAPTHOMY BUAy, onpenenmre KoapouumeHT
M CTeNeHb ogHOouYIeHaA.

2
a) 3mndm - Tmd?; b) (-0,1kx*)? - 30x? c) 2,3cab® - (lacj ;
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% 9@e;  d) (ﬁf; o) [11j5
4 3
4y 2. 5. 3. 7 2.
f) (__j o) (LG)E  h) 3y K (0,7  m) (__j ;
5 12

n) [—21j3; ) (-0,(6))".
4

9. 3anuwunTe BblpaXKeHua B BUAe Npom3BeaeHna CTeneHen ¢ 04MHaKoBbIM
OCHOBaHMeEM.

a) 72 b)9m ) (11 d)[7

p+q
. ; e le; f bx+y+z‘
1 5) ) )

10. Bblumcnute x" ans 3agaHHbIX 3HaYEHUN X U HaTypasibHOro n.

a)x=1,12); n=3; b) x =0,0(7); n=2; c)x=1,2);n=4.

11. Bbluncnute 3Ha4YeHUS BbIpaXXeHUN:
a)3"+2"npun=2;

b)a4—a2npma=—%

12. lNpepacraBbre:

a) 0,49; 0,64; 169; 1%; 1,44; % B BMAE KBagpata HEKOTOPOIro Yn1Cna;

b) 64; -216; 0,001; ——>_: 417. 1127

; ; B BMAe Kyba HEKOTOPOIro YnCna;
125 27 216 AS Y P
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. lNpuMeHuTe cTeneHb C OCHOBaHMEM 3 ANS BblYNCNEHUA:
a)9 - 3; b) 27 - 81; c) 3*-09; d) 243 - 32;
e) 729 - 27, f) 81 - 3¢

15. Onpegenute naowanb 3agaHHbIX Ha pucyHkax 1 a, b, ¢ npamoyronbHu-
KOB. YKaxxuTte Ko3OPULMEHT 1 CTEMEHb MOYYEHHOrO OAHOYNEHA.

25¢
1
~a 3 ib
5 7° 15
10b
PUCYHOK 1,a PUCYHOK1.b 14y PUCYHOK 1,¢
16. Onpepennte 06bEM 3adaHHbIX Ha pUCyHKax 2 a, b, ¢ ¢uryp. Ykaxute
KO9PDULMEHT 1 CTEeNeHb NOYHYEHHOro OAHOYIEHA.
IPAMOYTOJIEHBIV IMJINHIP Ky0
ITapaJiIesernnIies]
d=14x*
12 8
6 m'_|‘1\-
lac I
11 <
0
O ~ 1
o n~3,14 ZZm6
PUCYHOK 2,a PUCYHOK 2,b PUCYHOK 2,¢

s\\@
X

4

L
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OtHoweHue 0AHOYNEHOB

CokpalleHune gpobu — 310 geneHne YncnuTens u 3Ha-
MeHaTeNna Ha OOLLMIA MHOXUTEb, OT/INYHbIA OT €AUNHULLbI.

182" ;
Hanpumep, cokpatum Apo6b DWERE Ona storo cHavana ~ KaK By, oanHako-
Pa3nNoXNM OHOUNEHDI, CTOALME B YUNCIUTENE U 3HAMeHaTeNne BblE 0JHO4IEHbI B YKC-
’ JIUTENIE W 3HAMEHaTeNe
Opobun, Ha MHOXUTENN:
COKPATANNCD.

182" :Z-Q-%-%-%-x-x-x-x:9-x-x-x-x:%:
4z’ 2244 £ 2
O6paTtuTe BHMMaHWE Ha AeneHwe ofdHouseHa X’ Ha of-
HOU/EH

4.5x*,

x 7.3 4 7-3=4
Taknum o6pas3om, NoyYaeTcsa NpaBuIo AeNEHNS HaTypasib-
HbIX CTeneHel C 0aMHaKOBbIM OCHOBaHMEM:

Ona nto6oro oIMYHOro ot
HY/1S1 paLMOHaIbHOroO YMcna a

MTPUMEPbI: SATIOMHM:
N HaTypasibHbIX Yncen m u n.
BbIMO/THAETCH PaBEHCTBO :xi=x" (-2)" . (-2)% = (-2)° l=a":a"=a"""=a’,
am:a®*=qaqm™ " 37.35 =32 ys . ys - ys_s= yo =1 TaK KaK

0 —
B 3TOM paBeHCTBE CTOPOHbI 194 : 19 : 197 = 1941-1-23 1917 a’=1
MO>XHO MOMEHSTb:

a”"=a™:a"

YNIPAXHEHUA

1. VicnpasbTe oWwWnbKU, 3anumnTe NpaBuibHO N 0O6bACHUTE.

a)at:a’ =a' e)a’-a’:a’ a’®=a’
b) x': 2% = a¥; f) k* - k2 = k%%

c) b :b>- b =0b? g) n'!: n® =nl

d) mi2-8 = mi2 - m¥ h) b3 _ b8 _ p2 = b3,

2. Hangute oTHOLWEHUS:

a) sat : b) 8ab5; c) x
25 2ab’ x'®

(-2)" .

d)y m?:m7, ==, f
ym it ) )




3. 3anuwuTe BblpaxeHue a: a™ - a B BUAE CTEMEHU C OCHOBAHMEM a U
BblUMCINTE ero 3HadeHe npu a =3,k =2, m =4.

4. 3anuwunTe BbipaxeHne md : m? : m® B Buge CTeneHn ¢ OCHOBaHNEM m.
BbluncnmTe 3HauyeHne npu

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

5. lononHute Ta6nmu,y, npenBaputTesibHO 3anmcaB 4YnC/ia B BUAe CTteneHu.

(3,2)*:(3,4)* = 57:5%:5%= (-0,16)*: (-0,16) =
(a-b)P:(a-b)"= T T = 21%2:21-21°=
(x—2y)" : (x - 2y)"0 = 114:11-11°= | 1,7-1,7%:1,75-1,7 =

78 o 787 0 g8 3 G =

(1,3))* : (1,(3))° =

(56 G-

6. Ynpocture:

—-15x* —24a’° 16a"b" 28m’n

Q) ———; b) ———; —_— d) ,

) 5x° ) —-8a’ 8a''b’ —4m’n
62xyz2" 038

e) 200'; ) m?; g P el
ldxy'z 18b°

7. YNpocCTuTe BbIpaXXeHus, MPMMEHWB NPaBuIo Ae/IeHNSA CTeNeHel:

5)9 ( 1Jm
2— -1= B 29 9 19
a)( 6 by L 6 C)( 0,7) g 327 ) 162
7 11 27 35‘81 222

6 6

f 72 57.125
7".49 5 -625

n @) (43 K) M
B3 ()

8. 3anuwmnTe BblpaXeHus B BMAE MPOM3BEOEHUS U OTHOLUEHUS HECKO/b-
KNX CTEerMeHen.

a) x10% b) y°; c) 117 d) 413, e) 91, f) 522,

9. MbIcIUTE 06paTHO: BMECTO «*» 3anuiunTe CTerneHb C OCHOBaHWEM C\Ta
4TOObI NO/YYUNOCh BEPHOE pPaBEHCTBO. Pe3ynbrat o60CHyMTe, @m

HVB NPaBWIO JENEHNS CTeMNeHel. . %N
A

a)c?- *=cb b) ccc - * = c!9 \\
d) * - ¢t = ¢ y

f) * . 1. ¢3 = ¥,

v
N

c)cc’- * =cl¥
e)*.cct=c"



10. Hangute HeM3BECTHYIO:
a)x:7?="T% b) 11%: y =113, c)a:45%°=45%2,

11. TeomeTpusa: O6bEM NPAMOYro/IbHOrO napannenenunena BblpaXkaeTcd

odHouneHoMm 12x%y (pucyHok 3). KakoMy ofgHOuNeHy paBHa BbicoTa na- e 2
pannenenunena? 6x y
12. YnpocTuTh: PUCYHOK 3
0
a) x*x’; b) a®: a’% C) %; d) n® — mY; e)p® + c’.

13. YnpocTtuts:
a) T T b) ak: ax!; c) 1142 11,
d) 3m+t: 3m-5 . 310, e)4:4%-": qaf f)y me+1: me-2,

14. BMecto m 1 n nogcraBbTe TakMe 4ucna, Ytobbl CTEMEHb BblpaXXeHUs
a™!: a™ 6bina paBHa

a) §; b)11; ¢ Moackaska:
Uccneayiite
15. NMpusHaku penumoctn: OBOCHYNTE, UYTO MNpuK NOOLIX HaTypasibHbIX 7 cTeneHy yucna 3
3HayeHne Opobun Toxe eCTb HaTypalibHOE YNC/O:
a) 10 —1; b) 10 +8; o) 10 —4‘ ;
9 9 3 .
‘ia
16. MokaxuTe, 4To NP NOOOM HaTypasIbHOM 3HAYEHUU K s
N
a) uncno 3* okaHUMBaETCs Ha eauHuLYy; \ /
b) uncno 10% — 1 kpaTHo 3. X
u o
17. sy4yante B cpaBHEHUM: j
Pacnonoxwute uncna a, a®> n a® B NOpsiAKe BO3pacTaHus, ec/n 4 e
a)l<acx<l; b)-1<a<0; c)a>1; d)ja<-1 °-

18. B KaKoi 0fIHOU/IeH MOXHO BnncaTtb Bmecto (*)?

a) byl : * = % xSyt b) —-24a%'b° : * = 3,5a5;

c) *: S%m‘*n“lc7 = mk*.

[poBepbTe cebs

19. MoXHO nu pasgenutb ogHo41eH 8x 7Ha ogHouNeH 2xy, 4Tobbl B YacT-

HOM MO/IYYMICS OOHOYNEH?
L/
20. Kak nameHutca niowanb npuycagebHoro yyactka, eCav g/MHy ydactka \

yBeMUnNTb B 3 pasa, WMPUHY YMEHbLUWTb B 2 pa3a?

N/



Bo3seeHue npon3seaeHuUs u
OTHOLIEHUS OHOYIEHOB B CTENEHb

PA3OEN 4

[Py BO3BE/IEHUM HATYPabHO/
CTEMNBHM B CTENEHb 0CHOBAHMUE 0C-
TaTcs 663 M3MEHEHNS, a NPOK3Be-
JIHVE CTENEHEIA 3anuChiBABTCA B

a™ = (™" = (a")™

215 = (29)% = (23).

Y106b1 BO3BECTH OTHOLLEHME B
CTENneHb, HaZ10 BO3BECTK B 3Ty
CTEeNeHb 0TAENbHO YACIUTEND U
0T/E€/1bHO 3HaMEHATEb.

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
HaTypa/ibHOWN CTeMNeHN B CTEMNEHb;

Ona nio6oro MPYMEPbI:
paunoHasrIbHOro (xg)z = xl8: (_85)3 — (—8)5'3 — (_8)15.
4yMcna a n Haty- ’ ’

panbHbIX M U 1 (377 =3 ((0,2)*)*=(0,2)%
(am)n = amn ((m3)4)2 — m3~4-2 = m24'
OenctBntensHo,
nwmyx
—_—
(am)n:am.am. ‘am_am+m+...+m_amn
= =
nUmyx

BosBegeHue npousBegeHuUsa B CTeNeHb:

Onsa nobbix pa- MPUMEP:
LUMOHANbHbIX YM-
cenawub v Haty- (3a’bct)? = 3% - (@) - (b)* - (¢*)* =
panbHOro uncna m = 9a'%b’ct.
(ab)™ = a™ - b™

Bo3BeaeHMe OTHOLLEHUS B CTEMNEHb:

Onsa nobbix
pauMoHanbHbIX
uncenanb (bz0)n
HaTypasibHOro ymucna m

(2)’” _a”
b b"
[TPUMEP:

-z
9 9° 81




YNPAXHEHUA

1. cnpaBbTe owmnbkn B paBeHcTBax. OTBET 060CHYyMTE.

a) @ = o b) (@) = @ ©) (m")’ = m;
d) x5‘ (xIO)O — xlS; e) (x3)3 . x5 — xl; f) (n2)4 . (n9)2 — n25;
g) (m5)2 = m25; h) (a23)2 = a46.

2. BMecTo x noactaBbTe Takoe YMCOo, YTOObl PaBeHCTBO Obl10 BEPHbIM.
OT1BeT ob6oCHyMTE.

a) (34)1 - 312; b) (ax)m: a40; C) x5 . x3 - '787
d) (x4)25 — 3100; e) (83)x . 85= 810; f) 5.1‘ . 530 - 526.

3. CeBunb npepctaBunia ogHouneH 16a*b® B Bupe (4a?b*)?, Camup — B
Buae (2ab?)*. Yei pesynbraTt BepeH? OTBET 06bACHUTE.

4. Bo3BegnTte ogHOYMEHbI B CTEMEHD:!
a) 4x?*y B KBagpar; b) —-2m?n? B Ky6;
c) —4ax® B cTeneHb 4.

5. MNpepanctaBbTe O4HOYIEHDI B BUAE KBagpaTa Kakoro-nmbo ogHoueHa:
a) 81x%y%,  b) 144 a*b%c%; ) 169 y'%  d) 0,04m';  e) 2_95b8.
6. lNpencraBbTe OgHOYNEHDI B BUAE Kyba Kakoro-imbo ogHo4YNeHa:

a) 64x7; b) 125 a®c?; c) 216 y'% d) 0,027m*; e) —2—87b9.

7. a) 3anuwmnte Opobb, KOTOPYK MOXHO MpeacTaBuTb B BMAe KBagpaTa
HeKoTopoOW Apobu.

b) 3annwunte gpobb, KOTOPYIO MOXHO NpeacTaBuTb B BMAe Kyba HEKO-
TOpOW gpobu.

c) 3anuwmnte gpobb, KOTOPYID MOXHO NpeactaBuTb B Buae Kyba Heko-
TOopon Apobu 1 B BUAeE KBagpaTa opyron opoobu.

8. 3anuwunTe BblipaxxeHne 220 B Buge cteneHn c oCHoBaHWEM

a) 2% b) 2%, ¢) 2%; d) 21°. KakMM NpaBun/IOM Ha[o BOCMO/Ib30BaTbCA?

9. BbinonHUTe Bo3BeAeHME B CTEMEHb:

a) (3% b)C2mmd)% oty d)(0,6a%bet);

o) (2xy) ) (a2 9) [—%k] : h) [2§abc3) .




10. B Buae kyb6a mnm KBagpata Kakoro OgHO4Y/IEHA MOXHO NpencTaBuTb
cnegytowime ogHouYEeHbI?

a) a®b'% b) 1000000x* c) 0,000001p*®

11. O60cCHyITe cnepyoLLme yTBEPXKAEHNS
a) KBagpatbl MpOTUBOMOMOXHbIX O4HOYIEHOB pPaBHbI;
b) Ky6bl MpOTMBOMONOXHbBIX OAHOYIEHOB MPOTMBOMOOXHbI;

c) YTo Bbl MOXETe CkasaTb O YETHOW CTEMEHU UM Xe HEeYETHON CTe-
MeHU NPOTMBOMNOMOXHbIX OAHOYIEHOB.

d) Mogynu npoTMBOMOMOXHbBIX OAHOY/TEHOB PABHbI.

12. YnpocTtute BbipaxeHuns:

a) (xy® - ()% b) @) (Bxyhs o —Gabﬁc] - (~4ab);

d) (-2x%%)* - (-3y%)?%; ) (-0,5abc)?; f) @m%) - (9mn?)? ;

9) (—%ab4) '(—32051)) ; h) (gxz“j (le’zj .
7 2 5 2

13. BbinonHunte genexHuve:

a) (9x*y°)® : (3xy®)%; b) (-2x%y%)S : (-4xy?)%;  ¢) (ixﬁj :[—xjj )

14. MNpenacraBbTe CTENEHM B BUAE OTHOLLEHUS:

a) (5}2; b) [;5}5; c) (21j3;
7 9 4
d) [ﬁjg; e) (a_bcy.
nk 9

15. 3anMwmnTe OTHOLLEHNA B BUAE CTEMEHMU:

27.2 5,10
a) 125 : 65’ b) 25(1 b : C) 32m n )

16 K




PA3EN 4

CyMMa 1 pasHOCTb O[HOY/IEHOB ABNSIETCS HOBbIM MOHS-
™meM. Hanpumep, cymmy ogHouneHoB 4x’y; —0,5xy?; 8; -3x

MOXHO 3anucaTb B Buge 4x’y + (-0,5xy?) + 8 + (-3x). KaKMe Gl
JIEICTBMS MOXHO
C MPO/EbIBATD C
yYMMY OQHO4Y/1€HOB Ha3bIBalOT MHOFO4/1I€eHOM. OﬂHOHﬂBHaMVI?
O,EI,HOLII'IeHbI, BXoadaume B CyMMy, HasblBatOTCA YneHaMu
NN cnaraemMmbiMU 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 MHorouneHa. Konmyectso cnaraembix 4. =
Oaxounen —> MHOr0u1eH C 0HUM CaraeMbIM, Hanpumep, a; 2x>y®; —b3.
JlByunex —> MHorouneH ¢ ABYMS caraembiMu, HanpuMep, a@ + 2x*y>; —b® + .
Tpéxune —> MHOrou/1eH C Tpems caraeMbIMu, Hanpumep, 2x + 5x2y® — 7b°.
MHorounen —> MHorouneH ¢ 60/1bLIMM YNCIOM CNaraemblx, Hanpumep, —4ab® — 11b + xy? — 13 + 0,2ab.

MHorouneH, He cogepaLLnin NogOOHbIX ClaraembiX, Kax-
[oe cnaraemMoe KOTOpOro 3anmcaHo B CTaHAapTHOM BuAe,
Ha3bIBAETCA MHOIOY/IEHOM CTaHAAPTHOro BMpa. Ytobbl npu-
BECTW MHOIOU/IEH K CTaHOAPTHOMY BUAY, HAOO0 KaXkaoe cnarae-
MO€ MpMBECTM K CTaHOaApTHOMY BMAy, CAenaTb NpuBeneHue
noaoO6HbIX claraeMblX U PAcronoXuTb ClaraemMble B Nopsake
yObIBaHNA CTEMEHEN.

Hanbonblasa M3 cTeneHem OAHOY/IeHOB, BXOOALMX B
MHOIFOYNEH, MPUBEOEHHBIA MpeaBapuUTENIbHO K CTaHOapT-
HOMY BMAY, HA3blBAETCH CTENEeHbI0 MHOIo4Y/1eHA.

OpgHouneH crtenenun O, BXOAALWMIA B MHOIOY/IEH, Ha3blBa-
eTcsa cBO60OAHbIM Y1€HOM MHOIO4Y/1eHa.

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

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

CBO6OAHBIV Y/IEH: 2.

CrapLumii (mepBbiii) Ko3pduumeHT: 9.

ANRNENENEN

MHorouneH

0

[oa06HbIe 0aHoweHb! Mo,




90 V

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

PELIEHNE: MprBeném Bce cnaraemble MHOMOY/1I€Ha K CTaHAapPTHOMY
BMUOY U cOoenaeM npuseaeHne noaobHbIX criaraeMbix.

6x*y® + by + T — 8
¢ ¢ x8+ 3xyx + 2%y + 4yx? — Txxy — 6yyx + vy — 19 = x° + 3x%y +
Crenean 5 4 1 0 + 2%y + 4x’y - Tx*y — 6xy® + y* — 19 = 2%+ y* + 2%y — 6xy* — 19
Cnaraemblx \
Crenetts 5 MHorouneH x8 + y* + x%y — 6xy®> — 19 cTtaHgapTHOro BMAaa.

MHOro4JieHa
OpaHouNeHbl, BXOASALLNX B MHOIOY/IEH, UMEIOT CcTeneHu 6; 4; 3; 3; 0

cooTBeTCTBeHHo. OpgHouneH Hambosbluen cteneHn x® umeer
cteneHb 6. CTteneHb MHOroysieHa paBHa 6. CBO60AHbIM Y1EHOM
MHoOro4yneHa asnaetca — 19.

YNPAXHEHUA

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

I [l Il Y CBobozHbIl
MHoroyneH CreneHb
C/1AragMoe C/IaraeMoe CJ1aragMoe CiaraeMoe Yy/ieH

4x% — 11x% + 0,5x)?

6 113 2 —
P 4x°y 11x°y = 0,5xy X 9 7

a) 2x + 5y — 12; b) -6x* + y* - 5y + 11;
c) 14a°b + ab® — a’*b — a*b + 8a - Tb; d) 8,2mnk — 1,02m?n + 11a - 9;

e) %a _0,6b— 3%0 +12ab—c+7,1.

2. Onpepenunte cnaraemble 1 CTeneHb MHOToY/1eHa:
a) 3x° + 2x® — 4; b) 2a* - 3a + 2; o)y +yt - 207 - 1
d) 2m® +7; e) 4xy® + xy® — 2 + Y f) a* - be - 6.

3. 3anuwmTe MHOro4Y/1IeH B CTaHOapTHOM BuAe, caenaB npuBegeHune no-
[OOHbIX cnaraemMbix:

gy
a) 10xy — 6xy + 3xy; b) 4x* - bx + 9x? — Tx* + 6x; ‘ S/
c) 6ab — 11ab + 3a2b; d) 5a* + a? - 12 + 2a° + a* - a - 20. §_ @
4. Onpepenvte MHOroY/IEHbI, paBHble AByYneHy 3a’+b: <:;\

a)4a®>-4b-a*+17b - b; b) 12a® - 9b — 9a% + 6b + b; x >
) -0,7a> - Th—23a> + 8b; d)1,8a—4,2b + 1,2a* + ﬁe:%b.

(



5. MNpuBeanTe MHOro4YsIeHbl K CTaHOAAPTHOMY BUAY. Y KAKOro 13 MHO-
royneHoB CBOGOAHbIN UYSIEH OT/IMYEH OT HyNA? 3anuwnTe cteneHb
KaXgoro MHOrousieHa.

a) — 4p* + 21p® + 4p* - 8p” + Tp?;

b) 2aa® + a? — 6a® + a® — a;

c) 8xx® + 3xx* — baix? — 6xx?;

d) 5a - 4b*-0,8b - 4b> - 2ab - 3b + b - 3b? - 1.

6. Ol'lpe,D,efll/lTe CTeneHb MHOro4seHa:

a) 4a’-2a"+a -1, b) 5p3—p - 2;
c)1-3x; d) 4xy + xy* - 5x* + y;
e) 8x*y + bty — 11, f)axy + yz + xz - 1.

7. BoinonHute npuneegeHmne NnoaoOGHbIX cnaraemMblX U BblYMCINTE 3Ha-
YeHne MHOorou4sieHa npu sagaHHbIX 3HA4YeHUAX NepeMeHHbIX:

a) 2a® +3ab — b* - 6a’- 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 ogHoYneHbl 4a, — 3ab, 7a, -8a?, 9ab, ba, NnpuaymanTte u
3anuuure:

a) MHOrOUY/IeH CTaHAAPTHOrO BMAA,

b) MHOTrO4YNEH C noao6HbIMK YNeHaMu.

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

d)c?)+c_a; e) abcd +bceda; f)(ﬁ)#ﬁ.

10. UccnepoBaHue:

Mo>HO N1 060CHOBAaTb AENMMOCTb Pa3HOCTU gbbb—a Ha 37 npu
ntobbIX YMcnax a u b, npegBapuUTe/IbHO NPOBEPUB AEIMMOCTb Ha 37
BblpaxxeHuns a) 4555 — 4; b) 9111 - 9; c) 7666 — 7

11. Pacckaxute, 4To O6LLErO U B YEM pasnmyme Mexay MHOMOUIEHOM
CTaHOapTHOrO BMAa M MHOMO4Y/1eHOM HeCcTaHAapPTHOro Bnaa.

mnpk - YeTbIPEX3HaYHOE
yueno. Ecnm 3anucath yucna
B BI/LE CYMMbI Pa3psiHbIX
CNaragmblx:

mnpk =
=1000m +100n +10p + k,

TO NMOAYYATCA MHOTOYJIEH.




CnoxxeHve 1 BbIYMTaHWE MHOTOYJIEHOB

PA3OEN 4

Bbl 3HaeTe, KaK cknagbiBaTb M BblUMTaTb OAHOYU/IEHbI,
npvBeAéHHble K CTaHgapTHOMY Buay. Bam uM3BecTHO, 4TO
cnaraemMble MHOIMoY/iIeHa aBNATCA oAHoUYIeHaMu. M 3HauurT,
MHOTIOU/IEHbI TOXE MOXHO CK/aablBaTb M BblYMTaTb.

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

PELIEHVE: (6x® + 8x — 5) + (-3x* + Tx — 11). YTOObI BbINOMHUTb
3TO OencTBMe, HeoBXOAMMO PaCKpPbITb CKOGKMW, BbIMOSHUTb
npuBegeHne nogo6HbIX YIEHOB M 3amnmucaTb MHOTOYIEH B
CcTaHOapTHOM BUAE:
(6x® + 8x —5) + (-3x*+ Txr-11) =
=6x*+8x -5 —-3x>+Tx— 11 =3x>+ 15x - 16.

[TPUMEP 2: HaitTn pa3HOCTb MHOIOYNEHOB —x° + Tx? — 8x + 9 U
42 -3x +1

BCrioMHuTe NPaBMI0 PacKPbITUA
L PEWIEHWE: (—x® + 7x® — 8x + 9) — (4x? — 3x + 1). YTOObI BbINOMHUTL

cKoBKax, ec/in nepes] cKoBKoii 3TO genctBne, HeobxoaMMO OMATb PACKPbITb CKOOKK, BbINO/-
CTOUT 3HAK «-»? . HWTb MpuBeAeHVe NoaoGHbIX YEHOB U 3amMcaTb MHOTOYIEH
B CTaHOapTHOM BUae:
(x®+7x*-8x+9)-(4x*-3x+1) =
=+ T7x*-8x+9—-4x*+3x-1=-a°+3x*-bx + 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-
»eyKasaHHble AeACTBUSA 1N YNPOCTUTE NOTyYEHHbIN pesynbsTarT:

a) CyMMy NepBOro n BTOPOro MHOMo4Y/1€HOB; Pesynbrarbl
b) cymMMy BTOpPOro n nepBoro MHOrO4Y/IEHOB; obcyaute
C) pa3HOCTb NEPBOro N BTOPOro MHOMO4Y/1E€HOB;
d) pasHOCTb BTOPOroO M NEPBOro MHOMOU/IEHOB.

2. BbinonHute AencTBus, pesynbrat 3anuwnte B CTaHAa
Buae. @
a) (1 + 4a) + (a® - 3a); d)(c-c+T7)—(c?
b) (7Tx? + 2x) + (-x® + 5);  e) (8n? - 6n?)
o)y -6y)+(“dy-y?);,  9)(m*+9

\Y/




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) 3anuwunTte mHorouneH P + Q,ecimn P =5a% + b; Q = — 4a® - b.

b) Onpenenute cteneHb MHorouneHa A + B - C, ecim A = a® - b? + ab;
B =2a%+3ab-5b% C=-4a®>+ 2ab - 3b%

6. OnpegenuTte MHoOro4dneH A NpMMeHNB NpaBuia HaxoXaeHUs Hen3BecCT-
HOro craraemMoro, yMeHbllaeMoro 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 cymma feHer Ha 6aHKoBCKUX cHeTtax Camupa, Harn, CuiiT B batke
tOcnd n Hasup. Mo Tabnmue onpegenure:
a) PasHocCTb ubux 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) Ckonbko aeHer B MaHaTax Ha cyeTy y Kaxgaoro, ecnv x = 100 $, a kypc Ooudp |12 +3
ponnapa: 1$=1,70 M? Hasup | 4x +27

8. Onpepgenunte nepumeTpbl duryp Ha pucyHkax 4 (a, b, ¢, d). Ykaxute
CcBO6GOAHbIE Y/IEHbI MOMTYYEHHbIX MHOFOY/TIEHOB.

w*q
Ne) oy i3
+ 2 +
5 § 8 -
3x+6 3x 3x -2
PUCYHOK 4 2 PUCYHOK 4 b PUCYHOK 4,¢ PUCYHOK 4,d

9. O6ocCHyITe cregyolumne yTBepXXaeHUS:

a) CyMMa ABYX nocsenoBaTte/ibHbIX HEUETHbIX YMCeNn KpaTHO 4;

b) cymMmma veTbIpéx nocenoBaTeNbHbIX HEYETHBIX YMCEN KPATHO 8; 4

C) CyMMa MATKn nocsieaoBaTe/1bHbIX HAaTypasibHbIX YMCENT KPATHO 5.




10. BbinonHuTe gencreus.

1.

12.
Ta
3a
a 5a
PUCYHOK 5,a
3 5z 13.
Sx} ,,,,,,,,,,,,, -
Pid 2y
PUCYHOK 5,5

14.

15.

16.

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).

a) Mokaxwurte, uto (a — b) + (b — ¢) + (c — a) paBHO 0;

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

O6cy)xaeHue: YyeHnkam Mnpensioknan HauTh 3HadYeHue BblpaXKeHUs
(7Tx® — 6%y + Sxry?) + (ba® + Tx*y + 3xy?) — (10x® + 2%y + 8xy?) npu y = -0,25
Monan yTBEpXAaeT, UTO AN BbINO/HEHUS 3a4aHNs HEOOXOAMMO 3HaTb,
yemy paBeH y. Kak no-Balwiemy, npasa /v oHa?

a) B kakom cny4ae eé yTBepxaeHne BepHO?

b) Npeobpa3ynTe BbipaxeHune.

c) Caenante BbIBOAbI.

Viccnepynte cBs3b Mexay nowanbto M o6bemMomM GuUryp M MHOro-

ysieHamum.

a) Hangute nnowaab, 3aKpalleHHYo 3e/1EHbIM UBETOM, Ha puUCyHKe 5a.

b) Hangnte o6beM npaAMOyronibHOro napasnnenenvnega, naobpaxeH-
HOro Ha pUCyHke 5b.

Kakon MHOrouneH HeO6Xo0ANMMO NPMBAaBUTb UM BbIYECTb OT MHOMO4Y/1EHA
5x* + 3y? — 22y + 6, YTOObLI B NOSTYYEHHOM BbIpaXeHuu

a) oTCyTCTBOBaa NEpPEMEHHadA x;

b) oTcyTtcTBOBana nepemeHHas y?

ABnauuna: MakcumanbHasa obliasa Macca camonérta T BblUMCIAETCA Mo
dopmyne T=T +T +T +T . 3gecb T — Macca Kopnyca camonéta, T — macca

o I T I o a
Auratenen, T — macca Tonnmea, T — Macca naccaxupos u rpysa. Ha oc-
HoBe 370l GOPMy/ibl OTBETLTE Ha ClleAytoLLne BOMPOCHI:

1) Kakne cnaraemble SBASIOTCA MOCTOAHHbBIMUY YleHaMu Ans Npon3Bosib-
HOroO caMofiéTa MNpu M3BECTHbIX Macce pABuratenier CoOCTBEHHOWM
MaccbI?

2) Mpepononoxmm macca camonérta T MMeeT MakCMManibHOE BO3MOXHOE
3Ha4yeHue, a Macca Tonmea T_A0CTaTO4Ha A4/1A NOETa Ha Tpebye,
paccTtosiHue. Kak noBnnsaeT yBenMyeHne mMacchl TOM/IMBa Ha an@
charaembie?

MokayuTe, UTO 3HAYEHNE BbIPaXXEHUS He 3aBUCUT OT nepe&ne%{;

(ix -0,4xy — 15y+1} (y ——xy+06x




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

a) 1,9 — 17b% — (1 — 3b%) + (9,6 + 14b?);
b)1-y*-(By-2y°) + (2 + 3y -y?).

18. Anga A:2§b—§b3; B:lb3—1§b; C:11b3+6§b
5 4 4 5 4 5

onpengennTe BblpaXXeHnqa:
a)A+B-C; b)A-B +C; )B-A+C; dC-B-A

19. MpepacTaBbTE MHOTOY/IEH B BUAE CyMMbl KaKUX-HUOGYOb OBYX ABYY/1E€HOB:
a) 4b® - 6b% + 12 - 8,2b;  b) -ba* + 4a® + 3a® — 4a.

20. MpeacTaBbTe MHOMOY/IEH B BMAE PA3HOCTU KakKNX-HUOYOb ABYX ABYY/IE€HOB:

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

21. CeoictBa peneHus: VI3BeCTHO, 4UTO NpWM HEKOTOPbIX 3HAYEeHUSX n
OByuYneH n’+n Haueno genutca Ha 30. MOXHO Nn yTBepXxaaTb, HTO

a) n® + 31n; b) n? — 29n TOXeE Haueno genuTca Ha 307

OO6ocCHyTe OTBET.

22. Hangnte Hen3BeCTHbIN OQHOYIEH:
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 W Bbl4MTaTb MHOMO3HAYHbIE YMC/1a CTONIBUKOM.

A MOXHO 1 TO Xe caMoe npoaenatb C MHoroudneHamMmn? M kak npu sTom
cnefyeT 3anncbiBaTb MHOMOY/1EHbBI CTONTOMKOM? BbiCKaXunte CBOU MbIC/W.

OBPA3ELL: + 4a - 3b + 5¢ B 4a - 3b + be
(8a + 2b - 2¢) (8a + 2b - 2¢) 3anuwmTe noZobHbIe
124 — b + 3¢ 44 -5b+ 7c YN1eHbI APYr MOZ APYIOM.

BbINonHUTE OencTBUA, 3anmMcaB MHOIo4U/1eHbl CTONIGUKOM:
a) (5k + 3r +t) + (r + 8t — 6k); b)-4p+qg-2+ (11 + p + 5q);
c) 8y + Ty* —3 - 2y* —y> + 7); d) 2% + 422 — z — (32 - 22% + b2).

24. B KakO MHOro4neH 06paTUTCS HMXKEyKa3aHHOE BblipaXkeHne npu
y=-2m?
a) y? + by — 4; b) 3y* - 5y* + 2y - 5; c)y® - 0,5y° + 6y> - 11y.

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

BcnomuuTe npasuno
JIENEHNS CYMMbI Ha Yncno.
Kakiumin J0XHbI ObITb
C/1araeMble npy 3Tom?

3Haere M BbI?
MHOr0YABHbI MOXHO
CK/1aAbIBATH UK
BbIYWTAT,
3anchIBas ux
CTONBUKOM.
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YMHO)XeHWe 0AHO0YJIEHA HA MHOTOYJ1EeH

Bam nsBecTHO pacnpegenntenibHoe CBOMCTBO YMHOXEHUS MpK

Bcnomuure: :
PacnpesenTenbHoe . CIIOXEHWUM NNV BbIYUTAHUM:
CBOUCTBO YMHOXEHNA. ab+c)=ab+ac wunmxe a(b-c)=ab-ac.

OxapaKkTepusynte MNpUMEHEHNE pacrnpeaenMTesIbHOro CBOW-
CTBa YMHOXEHWSA MPU C/IOKEHUN U BbIYMTAHUM MPU BbIYNCNEHUN

BenomHuTe nepe- Mpon3BeaEeHNS OOHOY/IEHA HA MHOTMOY/1EH.
MECTUTENbHOE :
CBOICTBO YMHOXEHNA
YT106bI YMHOXWUTb OAHOYMIEH HA MHOIFOY/1EH, HAA0 YMHOXWUTb Of-

HOY/M1EeH Ha KaXaoe Cc/laraeMoe MHoro4ysjieHa n nosiy4eHHble npons-
BeeHNd 3annmcaTtb B BUae CyMMbl.

OBPA3EL: HaliTn nponsBefeHne ogHouneHa —3a 1 TpéxdieHa
(4a*-a+1).

PELIEHME: — 3a? - (40’ —a +1)=—-3a% - 4a®> - (- 3a® - a) + (- 3a%- 1) =
=-12a’® + 3a®- 3a*.

YMPAXHEHUA

1. BbINONHUTE YMHOXEHUE:

JanomHn: L a)5@r+ ) b) 3m(m + 9); ¢) (b—11) - 8b;

[IpousBeaenue d) x(- 3x + 6); e) 2x(bx* - 3x); f) (10c® +2¢?) - (- 2c?);
O/HO"/IeHa Ha 9)6(a2-2a+6); h)2x(x*-Tr+1); k) (¥*-12y+4)-1,7y;
MHOTI'O4JIEH €CTh :
MHOTOYJIEH.

2. 3anucaTtb nponseegeHne B Buge MHOro4seHa:

a) — 10x°(— 4x® — 3x% + 5);
b) n2(Tn’k* + 11n’k — nk* + 15);
c) 2ab(4a’b? + 5ab® - 2,1ab);

d) -3x’y3(-1,1 - 2xy® + 0,5x — 2,3y°).
3. MNpeacraBbTe B BUAE MHOMo4U/1eHa:

a) %x (1,523 - 2,5xy); b) %mn (%mf"n + én’

) —%az (1,4b" — 4,9ab); d) —%p3k2 (5p'kc ==

S
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4. YnpoCTuTE BbIPaXXEHUS N HANANTE 3HAYEHNE:

[
a) 6(x — 2) + 5(1 - 32), x=-1,3; -
¢
b) 14a - 7(2a - 1) + 2(9 - 5a),  a=11; 4] i 2
)y —2(10y - 2) + (8y — 3), y =-0,6; ” %
d) 193 - 2m) + 12m - 9(m + 1), m=2. ‘
pE—
5. 3,anme B cbopme npPAMOYrosibHOro napannenenvnena nMeet osinHy — a

3a, wnpuHy — b, BbicoTy — (a + 2b + ¢) (pucyHok 6). Kakum MHoro- PUCYHOK 6
4Y/IeHOM BblpaxaeTcsi 06bEM 3TOro 34aHnsA?

6. Ha pucyHke 7 nokasaH nnaH caga. Hangmnte nnowaab caga Ha nnaHe

npu a =8 cMm, b =5 cm, c =3 cm. Onpegenute peasnbHyto nNiowanb au 2
capa, 3Has macwtab nnaHa 1: 200.
4c cad 2h
7. O60cCHyiiTE, YTO:! %2
a) npu to6OM 3HaYeHUN x BbipaxkeHne x (2x + 1) —x(x + 2) + (x* —x + 3) PUCYHOK 7
NPUHMMAaET OA4HO M TO e 3HaYeHue;
b) 3HaueHwne Bblpaxenns y(3y* —y + 12) - By — 16 + 2% —y(2 + y* - y)
He 3aBUCUT OT ;
c) BbipaxeHue a(b + ¢ — bc) — b(c + a — ac) + ¢(b — a) paBHO 0;
d) BbipaxeHue 2x(x — 6) — 3(x* — 4x + 1) BCcerga nNpuHMMaET OTpU-
LaTenibHOE 3HaYeHue.
8. MpuMeHsasa MeTo YMHOXEHUSA O4HOYIEHA HA MHOIFO4Y/1eEH CTONIGUKOM,
BbINOMIHUTE YMHOXEHME:
OBPA3ELL:
a) 2x° -Ta*b m*n’k _4x?

D =5
5x® + 3x* - bxr -2 -2a® - 6a’b — 5a — 3b 1-05m’n+m+4n—-k Lt

—8x° — 4x® + 202

9. YnpocTuTe BblpaxeHua:

a) (6m—4m + 9n)[—%m2j b) —0,5x2(2x2 + 6 — 7);
c) 2a(a — b) — ala — 2b); d) —x(x?-17) + 2*(x - 3);
e)(1+3a-a*) - ba; f) 3a*x (a% - 2ax + x® - 1);
Q) %x(l/&xz -3,5y) h) %ab(%az —ZabJr%sz

1 1 5
k) —=c*(1,2d* —6b° m ——a 5ay’ ——a’b-—-a’
) =3¢( ) ) y( y -5ab—¢ j




10. Pewwute ypaBHEeHUS:

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;
BenowTe npagio e) 6 + (2 - 4x) + 5 = 3(1 - 32); f) 0,15(x ~4) = 9,9 - 0,3(x - 1).
NIEPEHOCA CNAraeMbIX
YPABHEHMs C 0AHOM
CTOPOHbI OT 3HaKa 11. MNpn KakoM 3HaYEHNN MEPEMEHHON:
PaBEHCTBA Ha APYIVH0. a) BblpaxeHue 2(3 — 5¢) Ha 1 meHbLue BbipaxeHusa 4(1 — ¢)?
b) BbipaxeHune —3(2x + 1) Ha 20 6onblue BbipaxeHua (8x + 5)?
c) BblpaxkeHue (bx + 7) B 3 pasa MeHblLLe BbipaxeHnus (61 — 10x)?
-V d) BbipaxkeHne 8 — y B 2 pasa 60/bLue BblpaxeHus (7 + y)?
\ et / 12. TeomeTtpus: NepumeTp TpeyronbHuka 44 cMm. OgHa CTopoHa MeHbLUe
v OpYyron Ha 4 cMm, HO B 2 pa3a 60/blle TpeTben CTOpOoHbl. Hangute
mi=a CTOPOHbI TPEYro/IbHMKaA.
& \, 13. leomeTpusa: O6bLACHUTE reoMe- 7
LS 8 TPUYECKUIA CMbIC/T PaBEHCTBA
s p N » }
g\:‘/éo a(b + ¢) = ab + ac No AaHHbIM S
pucyHka 8 ons nbbix NOAo- \
- ------------------------------ : XUTENbHbIX 3HAYEHNN Nepe- < I
: : PUCYHOK 8 ¢
! 3anomHu: ; MEHHbIX a, b U c.
i Tlof reOMETPUYECKUM
CMBIC/IOM [IOJpa3yMeBa-
i eTcA oGbACHEHHe aNTe- | 14. 3anuwmMTe MHOIrOY/IeH, BbipaXatoLLIMi NoWaAb 3aKpaLlleHHOoM YacTu
i Gpanyeckux GopMysnB
i COOTBETCTBMH CO CBOM- $urypbi Ha pucyhke 9.
CTBaMU reoMmeTpu4e-
i ckux duryp.
x+6
BenomHuTe:
<H
BaM 13BECTHO, Kak o + 2b
HaxX0AwTb NJiolLaab ki o
durypbl, 40N0AHSS
€€ 10 NPSMOYT0/Ib- 6 y 2b
PUCYHOK 9, a PUCYHOK 9,b PUCYHOK 9, ¢ /

N
MposepbTe ceds QQ%N

\/

\/
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Bbl M3yunsiv yMHOXeEHWe ogHo4Y/ieHa Ha MHoroudneH. Paccmor-
pPUM YMHOXEHNE MHOIOY/IEHA HAa MHOMOU/IEH.

NccnepoBaHue: Haiiném nponseeaerHme (x + 5)(x + 2). O6bAc-
HMM 3TO MPOM3BEAEHNE Ha reOMETPUYECKUX dUrypax.

Ha pucyHke 10 nsobpaxkeHa Mogeb NPsAMOYrosibHUKa CO CTO-
poHaMWu, ANIMHbBI KOTOPbIX BblpaXeHbl AByYneHaMu (x + 5) v (x + 2).

Mnowagb 3T0ro NpsAMoyrosibHMKa paBHa S = (x + 5)(x + 2).
OTa nnowanb aBnseTcs CymMMmon nnowanen ouryp, Ha KoTopble
pa3buBaeTCH STOT MPAMOYTONIbHUK. S =S + S, + S, + S,

S=(@x+5)(x+2)=x*+2x+5x+10=x2>+Tx + 10

Takum o06pa3om, 4TOObl HANTN NPON3BEAEHNE ABYX OBYY/1EHOB,
Hago ABaxAabl MPUMEHUTb pacnpeaenmTeibHoe CBOMCTBO YMHOXe-
HUS: (x +B)(x + 2)=x(x +2) + b(x + 2) =% + Tx + 10

Opyrnumun cnoBamu, Kaxgoe cnaraemoe 4neH NnepBoro AByd-
IeHa YMHOXAEeTCs Ha KaXpgoe cnaraemMoe BTOpPOro AByudneHa U
3anMcbiBaeTCs CyMMa NolyYeHHbIX MPOU3BEAEHWNA:

WNTak, 0606Lada, MOXHO NpMBECTU crepylolee npasnno: Ytobbl
YMHOXWTb MHOFOY/IEH HA MHOIOY/IEH, HAAO KaX4oe craraemoe nep-
BOIr0 MHOro4u/ieHa YMHOXUTb Ha KaXaoe cnaraeMoe BTOPOro MHOMoY-
/leHa U1 3anmcatb CyMMY NOTyYEHHbIX MPOV3BEAEHUN.

(a+@d)=ac+ad+bc+bd
X—""7

[TPUMEP: 3anunwmnTe nponsseaeHne 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 MHOMoYIeH B CTaHAAPTHOM BuUAe.

(x+3)(x®+2x2-8) =

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

VYMHO)XXeHUE MHOT041eHa Ha MHOTOYJ1eH

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

[pousBeseHue (x + 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 ot Xe.

SAMEYAHME: MoxHo kaxpoe
CNaraemoe /1By4/1eHa yMHO-
KUTb HA TPEXYSIEH 1 PACKPbITb
cKobKu:

(x+3)(x® +2x*-8) =
=x(x® + 2x* - 8) +
+ 3(x® + 222 - 8) =7




1. Hangute MHoOrouneH, Bblpaxatowmii nnowagb CMOAENMPOBAHHbBIX Ha
pucyHkax 11 (a, b, ¢, d) NpaAMOyro/ibHNKOB.

A —
+ C:: T +
x+3 2x + 3
r—3 x+ 4
PUCYHOK 11,2 PUCYHOK 11,b PUCYHOK 11,¢ PUCYHOK 11,d
2. 3anuwnTe NpounsBeaeHWe ABYHIEHOB, MOCTPOUB MOAEM MPAMOYTO/bHMKOB.
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 Nnpom3BegeHNE MHOIMO4Y/IEHOB B MHOIOUY/1EH.
a) (& + 2)(x - 3); d) (52 - 6y*)(62* - 5y?);
2 NN b) (3x%— 5x)(2 — x); e) (a* + 2b)(2a + b?);
Sy c) (c —4)(c + 4); f) (x* + 22 + 1)(x + 3).
aala \ 4. MNpUMeHAa NpaBUIO YMHOXEHUS OAHOY/IeHa Ha MHOMOY/IeH, Hanaute
. ) nponsBegeHmne MHOrouU/1eHOB.
: \
4 | .\ OBPA3EL: (30 - 3a + 5)(a - 7)
\ - PELIEHUE: (3a* —3a +5)(a—-T)=3a*-(a-T7)-3a-(a-T7) +5-(a—-"T) =
=

=3a®-21a®-3a® + 21a + 5a — 35 = 3a® — 24a® + 26a — 35

a) 2x® + Tx — 3)(x + 3); b) (x* - 11xy + 5y)(xy — x);
c)(a-b-c+k)(1-ac) d) (9m?—- 5mn + n?)(3m —n);

3 1 3 :
e) | —ab-2b>+= |(a+6b); f)(-p’+q)(—-=-q* +p).
)[4 2}( )i NEP+92-¢+p) &7@
N
5. Bbluncnaa 3HadeHne BblpaXkeHus (5x—1)(x+3)—(x—2<)}§qc/'\\{ﬂ%ﬁ
1 N
x:E, CeBuHOX nonyymna 49. Kakum ygoOHbIM CNoCO60M,\MOXHO TIPOo-
4
BEPUTbL €€ pe3ynbraT?
V\

100



6. YNpocTuTe BblpaXKeHUs:
a) (x+3)(x-3)+ (4 -x)x-3x; c)x}(3-x) - (2 -x2Y)(x + 1) - 4x?
b) (1 - 2x) — (x - 3)(x + 3) + 3x%; d) (x+2)(x+2)—x2(b-x) - 222

Mpn KAaKOM 3HaYEHUN X 3HAYEHNE BbIpaXXeHund 6y,u,eT paBHO a?

7. YNpOCTUTE BbIpaXXeHuns:
a) MN-PQupu M=a-3,N=a?-8a+5,P=a-8,Q=a%’-3a+5;
b)AB-CDupn A=2*-3x+2,B=2x+5,C=2x+Tx +17, D = x - 4.

8. O6ocHyITe cregyowmne yTBepXaeHUS Npm Nt0O0OM HaTypanbHOM n:
a) BeIipazkenue n(n + 22) — (n — 2)(n + 12) kpatHo 12;
b) Berpazkenmne (n + 8)(n + 9) — n(n — 7) kpatHO 24.
9. Hangute 3HauveHmne BblpaXKeHua:
a) (—-5)x—-23)—(x+1)x+2) Hpmx:—2%;
b) (@ +6)(a-2)-(a-"T)a+1)apua=0,51;

c) (a® —ab + 2b%)(a - b) — (a* +2ab - b*)(a +2b) ipu a = —1%, b= —1% ;

d) (a* + 4ax + x*)(a - 2x) — (a* - bax — 2x*)(a + x) npu a = —1%, b=0,217.

10. BMecTO TOYeK BNUWIMTE TakKue Bblpa>XXeHn4d, YTOObl BbINO/HANOCH pa-

BEHCTBO.

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

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

11. PewwnTe ypaBHeHUS.
a) 12x® — (4x - 3)(3x + 1) = -2;
b) (x +)(x +2) - (x + 3)(x + 4) = 0;
c) 10x* - 2x - 3)(bx - 1) = 31;
d) (x-2)(x-3)-(xr+2)(x-5)=0.

[posepbTe cebs




PA3OEN 4

Pa3noXxeHne MHOroY/1IeHa Ha MHOXXUTE U

YTO O3HauvaeT «pasfioxXeHne Ha MHOXUTeNn»? B npegbiayLuen
TEMe Bbl HayuYu/IMCb YMHOXaTb MHOrO4YseH Ha MHOrouysneH. B
BblpaxeHun A = B - C A - npoussegerue, B n C — mHOXutenu.
B aTOM BbipaxeHun npomseBegeHne A 3anncaHo B pas/ioXkeHHOM
Ha MHOXUTenu B n C Bupge.

I'Ipe,D,CTaBneHme MHOro4yseHa B Bunae npounssegeHnda MHOIo-
4/1eHOB, CTeNeHb KOTOPbIX HE MeHblle 1, Ha3bIBaeTCs pa3noxe-
HMeM MHOrou4sieHa Ha MHOXWUTE/TN.

: Hanpumep, nponssenenne asyuneHos (x + 3) u (x2 — 1) paBHO
- - 2+ 3x? —x - 3. 3peck (x + 3) u (x* 1) — MHOXUTenm, x° + 3x° —
; i —x-3-uxnpousseneHue:

BHUMAHUE: P
HE BCE MHOTOWIBHbI pasna- x’+3x* —x-3=(x+3) (2" -1)

[al0TCA HE MHOXUTEJIN MHOrousieH MHOXUTENN

Hanpumep, asyunen 2a + 6 B BMAe NpousBeAeHUS MOXHO 3anu-
caTb MNO-pa3HOMY:

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 NPOU3BEAEHNSA HE CUHUTAIOTCHA PAa3/IOXKEHMEM Ha MHOXMU-

Tenw.
BonouruTe Kak - HaunGonbluuii o6wuit fenutenb U HauMeHblLee obluee KpaTHoe
Haxoaat HOJL :
OAHOY/IEHOB:
(50: 75) u HOK . oA
(50; 75) Bbl 3HaKOMbl C MOHATMEM Haubonbluero obuwero Aenutens u

HauMMeHbllero obuiero KpaTHOro AByx u” 6onee HAaTypa/ibHbIX
umncen. O3HaKOMUMCS C 3TUMWU MOHATUAMU B npuMeHeHnn K oa-
HO4Y/1eHaM N MHOIro4J1ieHaMm.

Hanpumep, paccmotpum ogHounerbl: 14x%y® n 21x°y.
Tak Kak 14x*y*=2-7T - x-x-y-y-y v
21x*y =3 -7 -x-x-x Yy,

TO




B maHHbIX BbIpaXX€HUAX OOLLNIA MHOXUTETb MOXET OblTb OAHOY/TIEHOM,
OBYY/IEHOM M Tak ganee.

MPUMEP: na M =x (x + 3)? (x— 1) U N = 2%(x + 3)(x — 1)> Hagém HOA 1 HOK.
PEWEHUE: Tak kak M=z (x + 3’ (x—-1)=x-(x+3) - (x+3) - (x—-1) u
N=x?)(x+3)(x-1P2=x-x-(x+3)-(x-1)- (x-1),
OOHOYNEH X, ABYYNEHbl X + 3 1 x — 1 ABNAOTCA O6LLIMMN MHOXKUTENAMM
To HOA(M; N) = x(x + 3)(xr — 1) n HOK(M; N) = x*(x + 3)* (x — 1)

YNPAXHEHUA

1. Kakne 13 BblpaXeHnin HEBO3MOXHO Pas/ioXNTb Ha MHOXUTEIM U nodemy?
a) x’ — 4ux; b) ¥° + 12x; c) 7z + 6z + z;

d) bay? + 2y; e)9a + b; f) 15 — bxd.

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)3z2un z% fy(m+3)(m-2)u (m-2)(m + 3).

4. Hangnte HO/ MHOro4neHos:
a) 2a® 1 4a; b) 5xy* n 10x%y; c) (x-22x-1)mn2(x-1)3%
d) -9¢®* n -18c; e)x(x +1) n (x + 1)% f) (b-5)(b +7) n (b-5)>2

5. Hangnte HOK mMHorouneHos:
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 o6Liero MHOXUTENS 3a CKOOKU

Ecnn Y MHOIo4/1€HOB €CTb 00NN MHOXUTE/b, OH BbIHOCUTCS 3@ CKOOKMN,
OCTaslbHble Y1eHbl 3aNNCbIBAOTCA B CKOOKAaX.

R




a-b=—-(b-a)
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[pumepbr:

Q B oByuneHe ax + b ABNAETCA MHOXMUTE b I OANHAKOBBIM MHOXUTEIEM
KaXgoro c/flaraemoro, ero HasblBaloT O6LMM MHOXMTeNneM. BbiHocs x 3a
CKOOKY, OCTa/IbHble MHOXMUTE M 3aMnCbIBatloTCs B CKobOKax: ax + bxr =x (a + b).

@mZ—m=m-m—m-1=m(m—l)
@2x2y3—5xy2=2'x-x-y-y‘y—5‘x‘y-y=xy2(2xy—5)
@) 3a(a+2)-Ta+2)=(a+2)Ba-17)

@ a*b’x — Tab’x? + 5a*bx® = abx - ab? + abx - (-7bx) + abx - ba’x? =
= abx (ab® — Tbx + Ha’x?)

@ Tak kak ons MHoXuTena (2b — 3a) BToporo claraeMoro AaHHOro Bbipa-
XXEeHNA BepHo (2b — 3a) = —(3a — 2b), TO 3agaHHOE BblpaXeHne MOXHO
3anucaTtb criegyowmmMm ob6pasom:

2x*y(3a — 2b) + bx*y®(2b - 3a) =
= 2x%y(3a - 2b) + b3yt (—(3a — 2b) =
= 2x*y(3a — 2b) — 5x%*y® (3a — 2b)
Otctoga nonyumntbest: 2x%y(3a — 2b) — ba®y®(3a — 2b) = (3a — 2b) (2x*y — bay®)
Kak Bnaunm, MHOrousieH BO BTOPOW CKOGKE TOXe pa3/iaraeTcd Ha MHO-
xutenun. To ectb 2x%y — 5%y =2 - 2> -y -5 - 2* - x -y - y° = 2%y (2 - bayd).
Takum obpasom, 2%y (3a — 2b) + ba*y® (2b — 3a) = 2%y (3a — 2b)(2 — bxy®).

YNPAXHEHUA

1. Paznoxute aBy4/1€Hbl Ha MHOXUTE/N:
a) mx® - nx; b) 6y — 5y; c) 3a%b* + 9a3b?;
d) 4 + 12xyz; e) abc?® - a’b’c; f) 0,52t + xt?.

2. Paznoxute MHOrousieHbl Ha MHOXUTE/N:
a) 5x(a - 2) + 3y(a - 2); b) 9a(x + 6) — 7b(x + 6);
c)(m-1)2?-5(m-1); d) 8(k +4) + 4(k + 4)°.

3. BblHeECHTE OBLLMIA MHOXUTENb 38 CKOOKMU:
a) 10b(a - b) + 3a(b - a); b) Tx(1 — x%) — 6(x? - 1);
c) n(x +y) + my + x); d) (x-y)+6@y-x)-3y-2x).

4. BblHeCUTE OOLLUIA MHOXUTEb 38 CKOOKU:
a) a*b*c + a*bc? — ab’c?; b) 4x?yS - 2xy* + 6x%y* — 8x

c) -Tmn* — 14m* + 21mn?, d) °y* + 2ty — byt + a%yS.

\Y/



5. 3anuvwuTe BbipaxeHus B BUOe NponsBeaeHus:
a) x%y(a - 2x) + x*y*(a - 2x); b) a’b(m — n) + ab’(m — n);
c) Txby?(k — 2t) — 14x*y*(2t — k); d) abc*(3x — 2a) — b3c*(2a - 3x).

[Il. METOZL TPYNMUPOBKHK

MHorga ObiBaeT TpyaHO BbIABUTb OOLUMIN MHOXWUTENb O719 BCeX
cnaraembix MHOrousieHa. [1o3TtomMy 4neHbl, uMetowme oodLine MHo-
XUTENU, HaAO CrpynnnpoBaTtb, 3aTeM, NMPUMEHUB METO BbIHECEHUSA
o6LLEr0 MHOXUTENA 3@ CKOOKM, BbIMO/IHUTL OKOHYaTe/IbHOE pas3no-
XEHME Ha MHOXUTENMN.

[pumepbi:

0 B MHorouneHe ax + by + ay + bxr 06LMM MHOXUWTENEM NEPBOrO U
TpeTbero c/laraemMoro sBfsSeTCa @, BTOPOro M yetBépToro — b.
MoaTomy, rpynnmnpysa 3TW criaraeéMble W BbIHOCSH OOLLUME MHOXW-
Tenn 3a cKobKy, NOMyYMM:
ax+by+ay+br=(ax+ay)+ (by+bdbx)=a(x+y)+b Yy +x)
Tak Kak BblpaxeHue (xr + y) ABNAeTca oOLMM MHOXUTENEM MO-

cnepHero BblpaxeHua, To a (x+y) + b (y + x) = (x + y)(a + b).

Ntak, ax + by + ay + bx = (x + y)(a + b).
@ Ta*xr — by — a*y + Tbx = (Ta’x + Tbx) — (by + a’y) =
=Tx (@®>+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

YNPAXHEHUA

1. Haprus pasnoxwuna Ha MHOXMUTEIM HECKO/IbKO MHOIOUY/IEHOB U 3a-
nuncana B Tabnuuy. NepeMHOXMB OBYY/I€Hbl, HaAWUTE NMpaBUIbHOE
pasnoxeHue.

PasnoxeHue Ha MHOXuUTENN
(x+4)b+c0)

(2-c)(p-4d)
(m +6)(x+y)

MHorouneH
x(b+c)+4b+14c
2c-2d + p(c-d)
mx + my + 6x + 6y

Ecnn pasnoxeHne 6b1/10 OWNOOYHbIM, 3anmwnTe, Kak dyaeT npa-
BW/IbHO.

Buumanue:

C kaKoit Lenbio
YUCNA W BBIPAKEHNS
rpynnupyIoT?
Fikirlariniz onamlidir.

3ameyaHue:

B nepsom npumepe
MOXHO CrpynnupoBath
MEepBOE C YETBEPTbIM,
BTOPOE — C TPETHUM
cnaraembiM. [pogenaire
rPYNNMUPOBKY CaMoCTOS-
TeNbHo. Peaynbrat uccne-
JyiTe.
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3z — 2y? - 6x%y® + xy =
=32 -6x’y* + 2y —2y° =
=3x*(x-2y%) +y(x-2y°) =
=(x - 2y*)(3x* + y)

Buumanme:

B HexoTopbIx TpEXYNEHAX
0/HO 113 CNAragMbIX MOXHO
NPE/CTaBUTh B BIAAE CYMMBI
JIBYX TaKMX 0ZHOYJIEHOB,
4yT06bI Y)XE Zanee bblio BO3-
MOXHO MPUMEHUTb METOZ
rPYMNUPOBKM.

3alOMHHUTE:

OTO IPaBUIIO He
BCeryia IIpume-
HMMO.

2. PaznoXmte MHOro4Y1€Hbl HA MHOXUTETM METOAOM rpynnmnpoBKX:

a) ax - by + xy — ab;

c) x? + 3x + 2x + 6;

b) ay — 4bx* + 2ax? - 2by;

d) %axz +by — %axy - 3bx.

3. B tabnuue onga Kaxgoro MHorodseHa sanucaH ogmMH n3 MHOXMU-
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 ?

4. Paznoxute MHOro4seHbl Ha MHOXUTENN:

a)xr*+x?+x+1;
Y-y -y +1;
e)a*+2a’-a-2;
g) b®- 3b* - 2b% + 6;

b) a* - ab - 8a + 8b;
d) ab - 5b + b? - ba;
f) Tx —xy + Ty — a%
h) kn — mn —n? + mk.

5. MNpepactaBmB ogHoYeH 7a B BUAe CyMMbl O4HOYIEeHOB 3a v 4a,
CamMup pasnoxun TpéxyneH a?+ Ta + 12 Ha MHOXWUTENu, Npu-
MEHMB MeToa rpynnupoBku. Kak, no-saliemy, oH 310 caenan?
Hamunk npencraBun 7a B BUAE CyMMbl 2a U 5a HO PasioXuUTb
TPEXYNEH HA MHOXUTENU €My He yaanocb. O6bAacHUTE noyemy?

6. BbinonHute cnepylowmin anroputM  pasnoXeHUda TpEXYeHa

X2 + 6 + D Ha MHOXUTENU:

I. HaingnTte oBa HaTypasbHbIX YMCMa, CyMMa KOTOPbIX paBHa b,

a npomssegeHne — 6.

Il. MpepacraBbTe OQHOUNEH 6 B BMAE CYMMbI ABYX OOHOUYIEHOB C
KO3hPULUMEHTaMU, paBHbIMW HANOAEHHBIM B 1-M MyHKTE 4Ynciam.

lll. CrpynnupoBaB cnaraemble, pasfioxXmnte MHOro4Y1eH Ha MHO-

XKUTENN.

IV. lpoBepbTe pe3ynbraT, BbIMNOMHUB YMHOXEHNE HAWOEHHbIX

OBY4Y/1€HOB.

s\\@

7. Paznoxute Ha MHOXMUTENN MO anropuTMy npeablayLiero n K@:

a) a®* - b5a + 4;
c) x? + 9xy + 8y

e) y* - 9y + 8x%

b) a> - 6a — 16; QQ\
d) a®+ 7ab + 6b? >

f) m25mtz%
.,



8. 3anunLmTe MHOroOUYEH, BblpakatoLMii N1oLaab NPAMoyrosb-
Huka ABCD. Onpegenute no pucyHkam 12, npomssegeHnem
Kakux OBYY/IEHOB ABNSETCSA 3TOT MHOMOU/IEH.

ab a? ab a? a?

be ac bd 2ad
PUCYHOK 12,2 D C PUCYHOK 126 D C

9. NMocTponte Moagenb NPSAMOYrofibHMKAa O/19 3a4aHHOIMO MHO-
rouneHa. Onpegennte, KaKUMM ABYyY/IEHAMU ONpeaensioT-
CS1 CTOPOHbI MPSMOYTrO/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 CriegyoLLyto rpynnmpoBky (2am + 2an) — (3bn +3bm)
1N pas3zioxkmnna MHOro4yieH Ha MHOXUTEesNN. Anun xe caenan
rpynnupoBky (2am — 3bm) + (2an — 3bn) n 3atem pasno-
XXMM HA MHOroysieH MHoxutenu. Kto ns Hux cgenan npa-
BUMbHYIO TPYNNUPOBKY? YTO Bbl CKa)eTe O MoyYeHHbIX
UMK pesynbraTax?

11. Pa3znoxute BblpaXeHUsa Ha MHOXUTENN U BbIYNCIUTE 3Ha-
YeHMa Npu 3adaHHbIX 3HAYEHUAX NepeMeHHbIX:

a) ba®> - bax —Ta + Tx, x=-3, a=4;

b) m?>— mn - 3m + 3n, m=20,5, n=0,25;
c)a’?+ab-1la-11b, a=6,6, b=0,4;
d) a®— ab - 2a + 2b, a=27—0, b=0,15.

12. Bbiuncnure:
[poBepbTe cebs
a)139-18 +139-21 +261-21+261-18;

b) 12548 -31-82-31-43 + 125 - 83;
c)44,7-13-2-447+13-5,3-2-5,3;

d)3l-43+4,2-g+31-2é+2,8-z
3 5 3 3 5 3




13. Bboiuncnunte 3Ha4EHME BbIpaXXeHWs Npu 3agaHHbIX YCOBUSX:

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 mponsBeneHne 6bI/I0 PaBHO Hy/O, HEOGXOANMO, 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 NpounsBegeHne 6bI10 paBHO HY/O, HEOBXOAMMO, YTOODI
HW OOMH U3 MHOXWUTEEN HE PABHAICS HY/HO.

Buumanve:
Mpna-b=0 15. MpuMeHaa yc/rioBMe paBeHCTBA Hy/l0 MPOV3BEAEHUS, pelunTe
YT0 MOXHO CKa3aTh 0 YPaBHEHNS.
MHOXWTENAX @ U b? a) x(x—8) + 2(x - 8) = 0; b)y(y - 12) +y — 12 = 0;
W3 npov3BeseHus c)a+4-ala+4)=0; d) (x> -5x) +x -5 =0;
(x-a)x-b)=0 e) (x?+ Tx) — 4x — 28 = 0; f) 52— 10z + (x - 2) = 0
Cneayer x =a v
r=b 16. BmecTo TOYeK BnuULINTE TakoW OOHOY/EH, YTOObl BbIMOMHAIOCH
pPaBEHCTBO:
a) 6a® - 15a%b — 14ab + ... = 2a - 5b)(... — ...);
b) 12x® + 42x%y — ... — 35y% = (... + ...)(6x® — Hy?);
c)24m* - 18m3 —4dmnd + ... = (..— ..)(... — ...);
d) 36y° — b4y*+ 10y — ... = (..o— o) (on + .0).
1. TOXIECTBA
PaBeHCTBO, BbIMOMHAOLWEECH NPU BCEX BO3MOXHbIX 3HAYEHUSAX
nepeMeHHbIX, Ha3blBaeTCs TOXKAECTBOM.
- YT06bl AOKa3aTb, YTO PABEHCTBO SABMAETCS TOXAECTBOM, MOXHO:
! : 1. BbipaxeHue, cTosllee cnpaBa OT 3HaKa paBeHCTBa, Npeob-
3anomMHu:

pasoBaTb B BblpaXkeHue, CTosLllee cneBa, WM, Hao6opOT, Bbipaxe-
HUe, CToslLlee CMieBa OT 3HAaKa paBeHCTBa, Npeobpa3oBaTth B Bbipa-
XeHue, cTosllee crnpaBsa.

i IIpm pazmoxkeHUM
! MHOT'OYJIeHa Ha
i MHOZKMTEJIV MJIA

Py IPUBENEHNN 2. [Nokasartb, 4uTo 06a BbipaXXeHUs CrnpaBa U C/1eBa OT 3HaKa pa-

. IPOVMSBENCHNS MHO- : BEHCTBa paBHbl OAHOMY M TOMY e HEKOTOPOMY TpeTbeMy Bb|pa>|<e|{6@
TO4YJIEHOB K MHO- - \

' rouseny crangapr- | 3. Moka3aTb, YTO Pa3HOCTb BbIPAXEHUI, CTOALMX MO pa3

: HOTO BUIA CTOPOHbI OT 3HaKa paBeHCTBa, paBHa Hy/Io. M N

| [OJIyHactTes Beipa- Mpeobpa3oBaHue BbIpaXeHUA B paBHOE eMy Bblp&em\e\zsbl-

! 2KeHne, TOXKeCT- : :

. Bemmo pasHoe BAETCH TOXAECTBEHHbIM NPeo6pasoBaHNEM. BblpameHﬁ\ﬂ 3MaueHha

| JCXOTHOMY. KOTOPbIX PaBHbI MPK MIO6bLIX 3HAYEHNAX nepemem%aablsatomﬂ
e / TOXOECTBEHHO PaBHbIMM BbiPaXXeHUSAMM.

\
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[IPUMEP: OJokasute paBeHCTBO: (x +5)(x—4) +12=(x-1) (x+2) -6

PEWEHWUE: OokaxeM paBHOCTb 060MX CTOPOH OAHOMY M TOMY e
BbIpaXkeHuo:

l(ac+5)(ac—4)+ 12}:((:1:—1) (xr+2)-6 )

nesasd CTOpPOHa npaBaa CTOpPOHa

JleBada ctopoHa: (x+5)(x—4) +12 =x*—-4x+bxr-20+12=2?+2x -8

MpaBasa ctopoHa: (x-1)(x +2) -6 =x?+2xr-x-2-6=x*+2x-8

Tak Kak 06e CTOPOHbI paBHbl OAHOMY 1 TOMY € BblpaXXeHMUIo,
TO 3aaHHOE PABEHCTBO SABNAETCS TOXAECTBOM.

YNIPAXHEHUA

1. Kepum yTBEpXOaeT, Uto paBeHCTBO 21c(a — b) = — 21c(b - a)
aBAseTca ToxgectBom. Kak no-sawlemy, npaB /iM OH U NoYeMy?
Kak MOXXHO 0OBbSACHUTb 3TO, HE pacKpbiBas CKOOOK?

2. a) 3anuwmTe nepemMecTuTesibHoOe U pacnpenennTenbHoe CBOM-
CTBa C/OXeHnst OYKBEHHbIMU BblpaxXeHnaMn. [JokaxuTte, 4To
3TN paBeHCTBA ABAAIOTCS TOXAECTBAMM.

b) 3annwunte nepemectutenibHoe M pacnpegennTenbHoe CBOW-
CTBa YMHOXEHUSA OYKBEHHbIMU BblpaXeHUAMN. ABAAOTCA Nn
OHU TOXAecTBamm?

c) Kakoe cBONCTBO OTpaxkeHOo B BblpaxeHuun a(b + c¢) = ab + bc?
MO>XHO /1 yTBEPXKAATb, UTO 3TO PaBEHCTBO €CTb TOXAECTBO?

d) Bbickaxute MHeHMe 0 paBeHCcTBax a+0=0+a; a-1=a;
a-— =1, a+(—a)=0.
a
3. lNpoBepbTe, Kakne U3 paBeHCTB SAB/FIOTCH TOXAECTBAMM.
a) 2a + 4b = 2(a + 4b);
b)yr=x+1;
c)a+b-c=a-c+b;
d) (m —n)(k - p) = (n —m)(p - k).
4. NokaxunTe, YTO JaHHble paBeHCTBa ABAAIOTCA 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? — 25n2.
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 ogHo4neH Hago npmbaBnTb K NpaBon UK Xe NeBown Yac-
TN PaBEHCTBA, YTOObl OHO CTaNo TOXAECTBOM? OObACHMUTE.
a) (a+5)(a—-12)=a?-60...;
b)y*~2...=(y+ 1y -1);
c)(m-T)(m+ 10) =m? + 2m - 70...;
d) 2?2 - 12x + 30... = (x -7)(x - 5).

6. He nponsBoasa ToXOeCTBEHHbIX Mpeobpa3oBaHnii, onpegennte
KakoMy 4MCy paBHO 3aJaHHOe BblpakeHue. 3aTteM, nposeas
TOXAEeCTBeHHble Npeobpa3oBaHus, NpoBepLTe NpeablayLnin pe
3y/bTar.

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-Db)(b%+5b +2).

7. Jlokaxute ToxaecTsa:
a)a(d +c)*+ bla + ¢c)* + 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 asnsaioTca Toxgectsamu npu a +b +c=0.

8. BmecT0o 3Haka * npegcraBbTe Takoe BblpaXkeHue, 4To Obl NoyYeH-
HO€e pPaBEHCTBO CTas10 TOXAECTBOM.

(5a® — 2ab + 6b) — (*) = 4a® + 8b

9. Hangute pa3HOCTb 1€BOM M NpaBoOn CTOPOH paBeHcCTBa. [1oka-
3bIBAET /1M MOJTyYEHHbIA pe3ynbTaT, YTO pPaBeHCTBO Obl/I0 TOX-
gecrtsom?

(x—a)(x-b)=x®—x(a + b) + ab.

10. lokaxxnte TOXAEeCTBEHHOE PABEHCTBO Hyno cnegyrouiero pa-

BEHCTBA.
(b+c-2a)c-b)+(a+c-2b)(a-c)-(b+a-2c)a-D>).

11. a) 3anoMHUTE TpeEXUNEH, KOTOPbIA MOXHO NpeacTaBuTb B vié \
nponsBeaeHns ABYYNEHOB. Q:\S/@,
b) 3anomMHuUTe KBagpaT Kakoro-Hnmbyapb ABy4neHa C n@é eH-
HbIMW a 1 b 1 NpeacTaBbTe €ro B BUAe MHOFOHI‘I%QG.
) 3anuwmTe Ky6 Kakoro-H1byab ABy4dseHa C nepesl\el\émbuym xn

Y W NpeacTaBbTe ero B BUAE MHOMOUIeHa. DN\

V<



0bobuwiarowue 3asaHus

1. NpuBeanTe MHOMOUMEH K CTaHOapTHOMY BUAY U onpene-
nnTe ero CteneHb.

a) -3xy + 9xy — 18xy;
b) 12x® — 3x + 1223 — 11x° + 21x;
c) 23a* + a® - 31 + 2a* - a’® - 54.

2. Hangute cymMy 1 pa3HOCTb AaHHbIX MHOFOY/1€HOB:
a) (—4ab + 7b - 2c) n (8ab - 2b + 2¢);
b) (-8x? + 11 -2) n (1 + Tx — 5x?).

3. Hangnte npounssegenmne. Onpegenure CTeneHb NOyYeH-
HOro MHOrOu4/1eHa.

a) 2x*y(x* - 2xy + y* - 7);
b) (a + 12)(a - 5);
c) (x®+ 3)(x +y - 3).

4. Pasnoxute MHOIOUY/IEH Ha MHOXUTE/N:
a)a®-a*+a-1; b) x? — xz - bx + bz;
c) b?-8b +12; d)a(d -0b) + 8(b - 5).

5. Pelwunte ypaBHeHUS:
a)a(a - 8) +5(a—-8)=0; b) x(x +6)+x+6=0.

6. [lokaXkute 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:

a) 5x—4+2—7x:x—3; b) 0,75_7+3x:10x—3_
5 3 2 4 3
8. BMecTo 3Haka * 3anuimTe Takom MHOro4vs1eH, 4Tobbl No-
Yy4YN10Cb TOXOECTBO! [poBepbTe cebs
(5a® — 2ab + 6b) — (*) = 4a® + 8b 5

9. [lokaxxute, 4to Npu t0OOM HaTypaslbHOM 7. 3Ha4YeHue
MHOrousieHa 6yaeT KpaTHO 3.
n+1)n+2)-Bn-1)n+3)+dnn+2)+n+17
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M3Y4nTe 3N1EMEHTbI

TPEYTO/IbHUKA 1 WX
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[locTpoenue TpeyroabHuKa
N0 TPEM CTOPOHAM

PA3LOEN 5

[MPAKTUYECKAS PABOTA: Moctponm TpeyronbHmK, CTOpoOHaMu
KOTOPOro SABNSIOTCH OTPE3KM a, b 1 c.

[ 4 9 r—ee 0
a b c
BenoMHuTe, KakuMu

- : MHCTPYMEHTaMY Bbl M0/1b30Ba-
0 MpoBeaeM HekoTopylo npsimyio m. OTMETUM Ha Heill npows- JIUCH MDY MOGTPOBHHH FBOMET-
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?
peska a. YCTaHOBMM UMy LUMPKYNA B TOUKe A 1 npoBeaem ayry

pagnycoM a Tak, 4Tobbl OHa nepeceksiacb C NPsiMoin m. Touky
nepeceyeHnss o0603Haumm B.

PUCYHOK 1 A B
PUCYHOK 2

@ PasgBMHEM KOHUbI LMPKYAS Ha pacCTosHUE, paBHOe O/IMHE OT-
peska b. YcTaHOBUM Urny UMpKyns B Touky A 1 MOCTPOUM OK-
PY>XHOCTb pagunycom b (pucyHok 3).

@ PasgBuHEM KOHLbI LIMPKYAS Ha paccTtosHuWe, paBHOE A/IMHE OT-
peska c. YCTaHOBUM UMy LUMPKYNS B TOYKY B 1 npoBegem okpyx-
HOCTb PaaMyCOM C, NepeceKaloLyo OKPY>XXHOCTb, MOCTPOEHHYO
B NyHKTE 3 (PUCYHOK 4).

| \ ~  BHUMAHKE
MHOma MPW NOCTPOEHK

J10CTATO4HO BWGT D

¢ 4 :
m m :
____Aé %B" ----A= %B-- © HOCTV HauepT N

PUCYHOK 3 PUCYHOK 4

—
=
[6)]




PUCYHOK 5 C _ y
@ O603HauYMM TOUKY NepeceyeHnsa oKpy>XHocTen 6yksown C.

, CoegnHum otpeskamm Touky C ¢ Toukamm A n B. Yoepem
B

JINLIHWE NIMHUN (PUCYHOK 5).

PUCYHOK 6 C Mony4veHHbIn TpeyronbHMK ABC aBnsgeTcs CKOMbIM

/\ (PUCyHOK 6).
B

YNPAXHEHUA

1. 3anuwmTte anropuTm NOCTPOEHMSA NO pUCyHKaM 7 a 1 b.

A

o [ocTpoiTe 3T TpeyroNbHUKM Npu a =3 cMm U b = 2 cM.
e  Onpegenute BUA 3TUX TPEYrO/IbHUKOB.

M B
N N
a a a a
m K . N A, : C
PUCYHOK 7, a PUCYHOK 7, b

2. MNocTpoiTe TpeyroibHUKK C AIMHAMK CTOPOH:
a)bcm, 5 cMm, b cm; b) 3 cm, 4 cMm, 5 cwm;
c) 4 cm, 4 cMm, 5 cwM; d) 2,7 cm, 4,3 cm, 3,3 cm

OnpepgenuTe BN KaXaoro TpeyronbHUKa.

3. Haueptute Ha nucte Gymarn TpeyrosibHUK CO CTOpPOHamu
2,8 cm, 4,1 cm 1 4,9 cM. BbipexTe TpeyronibHUK HOXHMLaMK
BAO/b CTOPOH. CpaBHWTE Ball TPEYrO/IbHUK C TPEYrobHU-
KOM OHOKNACCHMKA. PaBHbI /1 BalLW TPEYroNbHUKIN?

4. MNocTponTe TPEYroibHUK CO CTOPOHaMM \E@
4

a) 0,34 mwr; 3 M u 4,7 cm; M

50 TR <T\V
b) 4,2 cm; 33 MM 1 0,4 oM. \

\/
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CTopoHbI ¥ yrAbl TPEYroNbHUKa

. BHYTPEHHWUE W BHELUHWE YI/1bl TPEYTO/IbHUKA

Mpn KaXkaon BepLUMHE TPEeYrosibHUKa €CTb OOWH BHYTPEHHUM
yron. Ytobbl NokasaTb BHELUHWUIA Yron TpeyrosibHWKa npu Bep-
LUMHE, HAao MPOAO/IKUTE CTOPOHY MPU 3TOM BEPLUMHE B MPOTU-
BOMOJ/IOXHYIO CTOPOHY (PUCYHOK 8).

Yron, CMeXHbI C BHYyTPEHHUM

PUCYHOK 8 BHEIWHMA YI/IOM TPeyrosibHWKa, Ha3biBaeTCs
BcriomHu:
BHELLUHUM YITIOM TPEYro/ibHMKa
Npw TOM e BepLUMHE. Hemy pasHa
CYMMa CMEXHbIX
BHELIHMIA BHELLHHA BHVMARME: yros?

yron yron [pu Kax 10/ BEPILIMHE TPEYTONbHNKA
~ \’ MEIOTCS [1BA KOHTPYSHTHBIX BHELHWX YI1a,
MPAMOYTO/IbHbIN TPEYTOMbHAK TYNOYTO/bHbIA TPEYTONbHUK CMOXETe /i1 Bbl CaMOCTOS-
TeJIbHO NOKA3aTh BHYTPEHHME U
BHELLIMME BHELLHWE YI/1bl NPAMOYTO/IbHOT0
W TYNOYI0/IbHOTO TPEYTo/IbHUKOB
BHYTDER® yI/bl ynoy st pey
HIE Yo (pucyHok 9)? A kak y paBHocTo-
PUCYHOK 9 POHHEr0 ¥ PaBHODEAPEHHOND
TPeYrobHUKOB?
YNPAXHEHUA
1. N306pasute Ha pucyHke 10 BHELWHWI yron npu BeplinHe A
TpeyronbHmnka ABC. CKkonbKnMmn cnocobamm MOXKHO 3TO
npogenars?
a) Mpogomkute cTopoHy AB OT Toukn A B MpOTUBOMONOX- C
HYIO CTOPOHY MO MPSMOW. [MONYUYEHHbIN BHELLHWA yron
0603Hauunm BAD. :
b) NMpogomkute ctopoHy AC OT Touku A B NPOTUMBOMOIOX- A
HYIO CTOPOHY MO MpAMON. lNosyyYeHHbIn BHELIHWA yroa
o6o3HaubTe CAF. :
c) Bolpasute cBoe MHeHue 06 yrnax BAD n CAF. PUCYHOK 10 B

d) Yto BbI MOXeETe cka3zaTb 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
yI/ibl BMECTE B34Tble NPU OAHON BEPLUNHE?




2. O603HaubTe yI/ibl, M306paxeHHble Ha pucyHke 11. Kakne 13 yrnoe He
ABAAIOTCA BHELWHMMM YrlaMn TpeyrosibHuka? lNovemy?

PVICVHOKH\A Q

3. a) Haueptnte npsMoyrosbHbln paBHOOeApeHHbI TpeyronbHk MNK

YKaxuTe ero BHyTpeHHMEe 1 BHelHue yribl. OnpegenvTte rpagycHble
Mepbl 3TUX YIOB.

b) Haueptnte paBHOCTOPOHHNUI TpeyronbHMK ABD. YkaxuTe ero
BHYTPEHHME U BHeLWHKe yribl. Onpegenuvre rpagyCHble Mepbl 3TUX
yrnoB. Kakown pesynbraT Bbl NONYy4YnIn?

4. Hangmnte x no pucyHkam 12 (a, b, c, d, e).

120° oV
98
130°
110°

PUCYHOK 12, a

Hax+10°

31‘+34o

PUCYHOK 12, b PUCYHOK 12, ¢

“t 5l'~300

100°

4x+20°
PUCYHOK 12, d

PUCYHOK 12, e

. CYMMA BHYTPEHHWUX YI10B TPEYTONIbHNKA

Cne/:lyrou.lee CBOMCTBO BbINOMHAETCS A9 BCEX TPeyroibHMUKOB. \E@
A

TEOPEMA: CymMa BHYTpeHHUX yrnoB TpeyronbHMKa

oSN/ ¥
f
paBHa 180°. Q\\\
B >
PUCYHOK 13

B tpeyronbHunke ABC Ha pucyHke 13 ZA + /B + £C = 180°.
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YNPAXHEHUA

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 MoxeTe ckasaTb O
CyMMe OBYX He NpsIMbIX YIMOB MPSAMOYrO/IbHOro TpeyronbHuka? Kakoe ns
yTBEpPXAEHUN BepHO: 1) 3Ta cymma 6osnblue 90°; 2) aTa cymma MeHbLie 90°,
3) sTa cymma paBHa 90°.

b) YeMy paBHbI yr/ibl PABHOCTOPOHHENO TPEYro/IbHNKA?

3. HauepTtnte B TeTpaaun Npou3BO/bHbIA TPeyrosbHUK. MiamepbTe TpaHCNopTUPOM
ero BHyTpeHHMe yrbl. Onpenennte CyMMbl BHYTPEHHUX YITOB.

4. Ha KakOM pPUCYHKe yr/bl yKa3aHbl BEPHO M Noyemy? (pucyHkm 14 a, b, ¢, d).

15°
45°

50°

32,5°
PUCYHOK 14, a PUCYHOK 14, b PUCYHOK 14, ¢ PUCYHOK 14, d

5. Moryt nu 3agaHHble yr/ibl ObiTb BHYTPEHHUMUM YrNamu TpeyrosbHuka? Nouemy?
OTBeT 06BbACHUTE.

a) 21°, 35° 1 121°; b) 56°, 90° 1 24°; c) 72°,15° u 55°;
d) 15°, 62° 1 103°; e) 32°,85° 1 67°; f) 95°, 102° 1 4°.

6. [laHbl ABa BHYTPEHHUX yrna TpeyrosibHuka. Hanante tpetuii yrors.
a) 65° u 43°; b) 90° 1 29°; c) 5°u 55°;
d) 145° u 12°; e) 100,4° u 52°; f) 45° 1 67,8°.

7. Onpepenute rpagyCcHyto Mepy BHYTPEHHUX YITI0B TpeyronibH1ka ABD Ha pucyHkax
15 a, b, c. 3gecb DK || AB.

1007
20° 60°
K D

A 219
750
D 4
PUCYHOK 15, a K PUCYHOK 15, b PUCYHOK 15, ¢




8. Hangnte x Ha pucyHkax 16.

3x°
DI
o 123°
PUCYHOK 16, a PUCYHOK 16, b
457
X
37° 39°
PUCYHOK 16, d PUCYHOK 16, e PUCYHOK 16, f
9. Mo gaHHbIM Tabnuubl Hangute yrnol AABC:

ZA 30° 54° x b 5m

/B n a x + 72° b+ 15° 2 M

£C n + 20° a - 40° 2x 3b 40°

|1l. CBOACTBO BHELLIHEFO YIJIA TPEYTOJIbHUKA
BHewHui yron TpeyronbHuka obnagaet cneayrowmm CBOMCTBOM:
4 TEOPEMA: BHeLuHWiA yron TpeyrosibHMKa paBeH cymMme AByX
A - C D BHYTPEHHUX HECMEXHbIX C HAM YI/1I0B TPEYrosibHUKa.
PUCYHOK 17 B tpeyronbHunke ABC £4 = £1 + £2 (pucyHok 17).
R [NPUMEP: BHewHuin yron AABC npu BeplunHe B TpeyrosibHUKa paBeH
BHYTPEHHME YIbl 120° 1 OAWH M3 BHYTPEHHUX YITI0B, HECMEXHbIX C HMM, paBeH .
120° Hangute gpyruve yribl TpeyrosibHuKa (PUCYHOK 18).

BHewHwit yron
\ 120°

A

PUCYHOK 18

118

PEWEHUE: Tak kak BHYTPEHHWA W BHELWHWA YrAbl Npu B
ABAAIOTCA CMEeXHbIMK, TO UX cymMma paBHa 180°. B cumys T
BHELLHWIA yron npu BepwnHe B paBeH 120°, TO BHYTPEHHUI Y
paBeH 60°. Kpome TOro, no reopeme cymma yrnoB /C
120°, torna ZA=120°-2C=120°-35°=85°.




YNPAXHEHUA

1. Haueptute tpeyronbHuk ABC. V306pasuTte npu Kaxgom ero
BEPLUNHE BHELWHWIM yron. MNokaxute, CyMMe Kakux BHYTPEHHUX
YI7IOB paBeH KaXXAbl BHELLUHWUIA yros.

C
2. Ha pucyHke 19 nsobpaxén AABC. lMNpu BepwnHe B BHeLWHUM : ﬂ

yrnom no MHeHuto lonbHap, aBngerca ZABD, no MHeHuto ;/(B/ A
Ann — ZCBE, no MmHeHuto tOcnda — ZDBE. MNMo-Bawemy, K10 D
N3 HUX BEPHO M300pa3una BHELLIHWUA yron npu BepwmHe B? Yto PUCYHOK 19

Bbl MOXeTe cka3aTb 0 ZABD n ZCBE?

3. Ecnm B TpeyronbHuke MNK BHyTpeHHWI yron npu BepLUmHe
M 6ypnet paBeH:

a) 87¢°; b) 52°; c) 164°,
TO yemy OyaeT paBeH COOTBETCTBYIOLLMA BHELUHUIA Yron?

4. Onpegenute oTMeYeHHble 3HaKOM «?» yr/bl Ha pucyHke 20.

PUCYHOK 20

5. BHewHuin yron tpeyronbHuka paBeH 60°. OTHOLWeHMe 3Toro
BHELIHero yrna K ogHOMYy M3 HECMEXHbIX C HUM BHYTPEHHUX
yrnoB TpeyronbHuka 5:3. Onpegenuvre yribl TpeyrosibHuKa.

6. Yron BCD - BHewHwuii yron AABC. 3anonHute tabnuuy.

' a) h) c) d)
ZA 23° 78° 12,5°
/B 65° 72°

7. Hanpgute BHYyTpEeHHWE yribl paBHOOEAPEHHOIO TPEYro/bHUKA,
€C/IM OAWNH U3 BHELUHMX YI/10B OyaoeT paBeH:

a) 60°; b) 167°

/C 52° 81,3°
[poBepbTe cebs
/BCD 145°
0\
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8. B tpeyronbHuke ABC ZA = 63°, ZC = 45° (pucynok 21). N3
BepwuH TpeyronbHnka ABC k ctopoHam npoBeneHbl napan-
nenbHble npsamble. Onpegennte BHYTPEHHWE U BHELUHUE YI/bl
TPEeyrosibHMKOB, 06Pa30BaHHbIX STUMU MPSMbIMU.

9. CabuHa yTBEpPXOAET, YUTO CyMMa BHYTPEHHMX YITIOB TPEYrofbHMKa
B 4 pa3a MeHbLLE CyMMbl BCEX BHELLIHUX YITIOB 3TOr0 TPEYro/ibHMKa
(Npw ogHOM BepLUMHE 6epéTcs Mo 2 BHELHWX yrna). [MpaBa v oHa?

[V. CO OTHOLLEHUA MEXAY CTOPOHAMM W YTIIAMU TPEYTONIbHUKA

c A Kakasa ctopoHa nexut Hanpotus LA B TpeyronbHuke ABC Ha pu-
. CyHKe 22? Ha3oBuTe CTOPOHbI, Nexatuue Hanpotus B n £C.
PUCYHOK 22 B [MPAKTUYECKAA PABOTA: HauepTtnTe pasHOCTOPOHHUI TPEYrONBHMK

ABC.
@ ViamepbTe TpaHCMOPTUPOM YITibl TPEYrONbHMKA.

@ 3anuwimnTte yrbl B NOpsiaKe BO3pacTaHUs rpafdyCHblX Mep.

7o BbI noapasymesaete, @ VamepbTte nuHerkoi anuHel ctopoH AB, AC n BC.
KorAa roBopute 06 yrne, 5

NEXallleM HanpoTHB :
CTOPOHbI, 1 0 CTOPOHE, @ Kakne cooTHOLIEHUA MeXxnay yrnaMmm n CTOpoHaMm

nexaueit Hanpotvs yrna? TpeyrosibHMKa Bbl yCTaHOBU/IN?

@ Pacrnonoxmte CTOpoHbI B MOpAAKe BO3pacTaHUsS ASIMH.

Me>|<,qy CTOpOHaMu 1 yrnamMmum TpeyrosibHMKa BepHbl
cnegyrouime OTHOLWEHNA:

TEOPEMA: B tpeyronbHuke:
1) HanpoTtue 60nbLuen CTOPOHbI NEXUT 60/bLLNN
N yron;
2) HanpotuB 6Gonblero yrna nexuT 6onbluas
CTOpPOHa.

B /ZMNK Ha pucyHke 23:
£ZM > ZN >/K npu ycrnosun NK > MK > MN.

YMPAXHEHUA

1. MNokaxuTe B NpUBEAEHHbLIX HA PUCYHKE 24 TpeyronbHUKax yron,
nexalnin HanpPoTUB KaXA0W CTOPOHbI, U CTOPOHY, /IEXALLYIO Ha-
NPOTMB KaXAoro yrna.

PUCYHOK 23 Vg

B
PUCYHOK 24

(o)
=
=
(o)
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2. PacckaxnTte 06 OTHOLLEHUAX MeEXy CTOpOHaMu 1 yrinamu, onpegenute
BWA TPEYrofibHMKa.

a) ABC, ecnn AB > AC > BC;
b) MNK, ecnu MN = MK < NK;
c) CDE, ecnu CD = DE = CE;

d) NpsAMOYronbHOro paBHOGEAPEHHOrO.

3. a) CpaBHuTte 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. Kakas 13 CTopoHa Hanbosbluada B MPSMOYro/IbHOM TpeyronbHuke? Ecnu
OAMH U3 OCTPbIX YroB 34°, onpegenvte HaMMeHbLUYO CTOPOHY 3TOro
TpeyrosbHuKa.

5. Qnnapa n ®apua HadepTunmn paBHOGeapeHHbld TpeyronbHuk ABC ¢
yrnomMm A paBHbiM 70°. [Innapa yTBEpXKAaeT, YTO B 3TOM TPEYrofibHUKe
ctopoHa BC 6onbwe ctopoH AB n AC, ®apug xe yTBepxaaeT, 4uTo
ctopoHbl AB 1 BC umetoT paBHble gnHbl U 6onblue ctopoHbl AC. Kto
13 Hux npas? OB60CHyNTE CBOM OTBET.

6. MNMpamasn, napansenbHas OCHOBAHWIO PaBHOOEAPEHHOrO TPeyronbHUKa
ABC, nepecekaet ctopoHy AB B Touke M, ctopoHy AC — B Touke N. Mposepsre ce6s
Onpegenute Bug tpeyronbHmnka MAN.

7. TpeyronbHuka ABC — paBHOGeapeHHbIi. [JlokaxuTe, 4to oTpe3ok BD:
a) 6onblue (pucyHok 25, a) 6okoBoOI CTOPOHbI TpeyronbHuka ABC;
b) meHbLue (pucyHok 25, b) 6okoBoIh CTOpOHbI TpeyronbHuka ABC.

PUCYHOK 25, a PUCYHOK 25, b
D A C

V. HEPABEHCTBO TPEYTOJIbHUKA

Mexay AsiMHaMu CTOPOH TpeyrofibHUKa CyLLeCcTByeT HMxXecneayouiee
COOTHOLLIEHNE, KOTOPOE Ha3bliBAeTCHA «<HEpPaBeHCTBOM TPeYro/ibHUKa»:

TEOPEMA: OnuHa nio60it cTOpOHBI TPEYronbHUKa MeHbLLEe
CYMMbI ANVH ABYX APYIrUX CTOPOH.

MN < MK + NK, MK < MN + NK, NK < MK + MN.




BHUMAHME: MTPUMEP: MoxHO JTit HOCTPOHTH TPEYTOIBHUK CO CTOPOHAMH:

Yro6bl npoBepUT CobMoge- @ 6, 12 o, 5 en;
Hue HePaBEHCTBA TPeyrofib- @ 3,5 n, 5,4 v, 70 en;

HIKa, 10CTaTOYHO NPOBEPUTD @ 301 8 M 5 2
T0, YTO CYMMA JIBYX MEHbLUMX ’ ’ ’

CTOPOH 00/bLLE HaMbONbLIEH

TDETEi CTOOHL. PEWEHUE: MpoBepum Bo Bcex TpéEX Cny4vasix BbIMOMHEHUE Hepa-

BEHCTBa TpeyrosibHMKa. M3 3TUX OTpe3KOB TPeyrosibHUK Mosy-
- . 4nTCA B TOM CNy4vae, €Cav CyMMa ABYX MEHbLUMX OTpe3KoB OyaeT
M ;S

 SanomuH: @ 6 + 5 < 12, Tak Kak B MepBOM C/ly4ae CyMma ABYX MEHbLUMX OT-

; [lmna moGoi cTopoHbI PE3KOB MeHbLUEe OJ/IMHbl TPETbEero OTPe3Ka, 3TN OTPE3KU HEe MO-

TPEyTONLHUKA Gobie ryT 6bITb CTOPOHAMM KaKOro-IMO60 TpeyrosibHUKa.
i pasHOCTH JJIMH APYTUX : i
i JIByX CTOPOH. @ Tak Kak 3,5+5,4>7, 3T OTPe3KN MOryT ObiTb CTOPOHaMU Tpey-

e eeeeeeessssssssssssesssesesesesssesssesssene FOMbHUKA.

@ Tak Kak 3 + 5 = 8, 3T OTpPe3KN He MOryT BbiTb CTOPOHAMM Tpey-
rofnibHMKa.

Kax 6bl BbI pewunu

3a/laHue, NPUMEHs -
PasHoCTb AJIMH YNPAXHEHUA

CTOpOH?

1. C NOMOLLbIO KaKnx Tpex M3 3afaHHbIX Ha pUCyHKe 27 OTpPEe3KOoB
MOXHO MOCTPOUTb TPEYrO/IbHUK?

A C
3,5 cMm M P 0,6 mm
2,1 cm 43 MM
\ T Ao ] T
B D Q
PUCYHOK 27

2. CyuiecTByeT /i1 TPEYIro/IbHMK C AAHHbIMW A/IMHAMU CTOPOH?

a) 111 cm, 13 cMm, 10 cu; e) z
A
b) 2,4 mwm; 4,9 mm; 2,1 MM, ) e
c) 19 em; 4 mv; 25 e ~
d) 0,8 nm; 8 cm; 20 MM. 2,4 i PUCYHOK 27

3.B auenky tabnvubl, yKasbIBalOLYO AMHY TPETbEN CTOPOHbI, 3a-
NULINTE TaKoe YunCro, YTobbl TpeyronbHnk ABC: a) MoXXHO 66110
NOCTpOUTb; b) HEBO3MOXHO 6bIIO NOCTPOUTD.

AB 56 MM 1% oM
AC 38 Mm 1,5 oM
BC 15 oM 6% ¢




4. NpakTtnyeckaqa paborta: Vamepbre 4/IMHbI CTOPOH TPEeyrofibHU-
KOB Ha pucyHke 29. CpaBHUTE pa3HOCTb A/IWH OBYX NOObIX CTO-
POH C A/IMHOW TpeTben CTOopoHbl. Kakon pesynsrat nosyyeH
BaMW? 3anuumte 3TOT pe3y/bTaT C MOMOLLbIO HEPABEHCTBA.

PUCYHOK 29, a PUCYHOK 29, b PUCYHOK 29, ¢

5. MOXHO 11 MOCTPOUTb TPEYro/IbHUK C ASIMHaMU CTOPOH, paB-
HbIMU HUXeyKa3aHHbIM YacTtam 180° cm:

a) 1’ 1)1’ b) 1’ 1’§’ C) z’ l’
6 3 2 9 3 9 9 3

NN TN

6.a) Hangnte nepumeTtp paBHOOeOpEeHHOrO TpeyrosibHuKa, ecnm
OJIMHbBI ABYX €r0 CTOPOH paBHbI
1) 8 cmu 16 cm; 2)5 oM u 22 cm;
3)70 mm 1 3 cm 1 MM.

8 3 9
PUCYHOK 30, a PUCYHOK 30, b PUCYHOK 30, ¢

b) Hargute x B TpeyronbHukax Ha pucyHke 30

7. MepumeTp TpeyronbHMKa paBeH 45¢cM. MoxeT nu ogHa u3s ero
CTOPOH MMeTb AnnHy 2am 8cM? Novemy? O60CHyITE.

8. a, b n ¢ CTOpOHbI TpeyronbHuka. a = 3,17 cm, b = 0,75 cmun ¢
HaTypanbHoe uncno. Onpegennte NnepuMeTp TpPeyrosbH1Ka.

9. YTPOM YyYeHWK npoLues n3 goMa B LUKO/Y, NOCNe YPOKOB — 13
LKO/bl B KHWXHbIN MarasuH, U oTtyda gomon (pucyHok 31).
Kakoe 13 pacctosHuin 4OM — LIKOMa WM LWKOMa — MarasuH —
OoM 6onblue? Novemy? Kakoe ycnoBue BbINO/THEHO?

Kaxoe paccTostve bonblue?

m KHWXHBIA MATA3HH

PUCYHOK 31

Kak no-Bawewmy, ¢ Ka-
KOiA LLeNIbH0 NPUMEH-
fIeTCA HEPaBEHCTBO
TpeyrosibHuKa?




YKA3AHME:

Paccmotpure cynvmy
YJICeJI C JIEBBIX CTOPOH
¥ C IPaBbIX CTOPOH
JIBOMHBIX HEPABEHCTB.

C
A D
PUCYHOK 32
[poBepbTe cebs

oD

10. Ha HekoTOpOM y4acTke goporu m3 cena ToroHanbl Jo ropopja

1.

Kenbapxap cniaHMpoBaHO MPOBECTUM TyHesb nog ropon My-
poBaar. C 0gHOro KoHUa TyHens 40 BEPLUMHbI FrOpbl NMPOTSXEH-
HOCTb cocTaBnseT 15,2 KM, C Apyroro KoHua — 16,3 kM.

a) Kakon morna 6bl ObiTb Hanbosbllaa AvHa TyHensa (B LenbixX
ymcnax)?

b) Ecnn gnvHa TyHens 6yget 11,6 KM, TO Ha CKOJIbKO COKpPaTUTCS
OIMHa Tpaccbl?

AB=172cm, AC=18,2cm, DB =4,5cmu DC = 6,5 cMm. MoxXHO
nn yTBepXkaaTtb, 4To Toukmn A, B, C, D pacnonoxeHbl Ha OgHOWM
npsMom?

12. CTopoHbl @ U b TpeyrosbHMKa OTBeYatloT ycnoBuio 8 <a <12,

10 < b <15. Mexay Kakumu ABYyMsi GAMXKAWLWNMKU LenbIMU Ync-
namu 6yget pacnonaratbCs A/IMHA TPETbEN CTOPOHbI?

13. Ha pucyHke 32 paH 4etblpéxyronbHnk ABCD. [okaxuTe, 4To

onmHa otpeska AC MeHblue MOMoBMHbI MEPUMETPA YeTbIpEXy-
ronbHuka ABCD.

14. CTopOHbI a, buc Tpeyro/ibHMKa oTBe4atoT yC/10BUIO!:

15.

8

3,1<a<74; 82<b<13, 11l<c<17,5

KakoMy HanbonbLluemy HaTyparbHOMY YUC/Ty MOXET OblTb paBeH
nepuMeTp 3TOro TpeyrosbHukKa?

B kakoM npomexyTke HaxogouTCs HaTypanbHOe 4uCnio X Ans
TPeyronbHMKOB Ha pucyHkax 33 (a, b, ¢)?

PUCYHOK 33, a PUCYHOK 33, b PUCYH . C

\Y/



YIOJ1: TPAZLYC, MUHYTA, CEKYHJLA.

Yron namepsetcs B rpagycax (°), MuHytax (') n cekyHgax (”):

_10

_ 110
60’

1° = 60/, _ - .
60 3600

1'= 60", v

HaanMep: 12°39’ (aBeHaguaTb rpagyCcoB TpMauaTb 4EBATb MUHYT);
72°15'43" (72 rpagycoB 15 MUHYT 43 CEeKyHIbI);
45,6° (45 11eJ16IX 6 HECATHIX TPagyca).

Mo>kHO nepeBoanTb FrpagdycCbl B MUHYTbl U CEKYHAbI 1 HAO60POT

MPUMEP 1: 42,5° = 42° + 0,5° =42° + 0,5 - 60’ =
=42° + 30" = 42°30’

PEWEHME: 27°15'56" = 27° + 15’ + 56" = 27° +15 -~ + 56 —
60 3600
~97° + 0,25° + 0,02° = 27,27°.

YNPAXHEHUA

1. a) Boipasute B muHyTtax: 12°15', 4,7°, 34°42".
b) BbipasuTte B cekyHpax: 6°22', 59°, 39'.
c) 3anuwwuTe B rpagycax: 200', 630",

2. a) 3anuwuTe Mepy yrna B rpagycax, MMHyTax U cekyHaax.

1) 73,4°% 2) 66,2°; 3) 125,17
4)41,93°; 5) 12,5°.

b) 3anuwuTe yrnbl B rpagycax:
1) 12°36'; 2) 44°16'25"; 3) 54°30";
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,

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 3aloOMHMUTE:

Mepsl yI/I0B MOXKHO

{ CKJIa/bIBaTh, BBIYH-

i TaTb, yMHOXATb U Jie-
{ JIMTB Ha YHCIIO.

OBPA3ELL:
1) 7°15" + 16°30’ = 23°45;
2) 175°13" —101°43" =

=175°12'60" - 101°0'43" =
=74°12'17";

3) 23°36' - 2 = 46°72'
= 47°12";

4)72°24'36" : 3 2 §
L/

R
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JNIeMeHTbI TPeYrosIbHUKa:
buccekTpuca, MeamaHa, BbICOTA.

|. NOCTPOEHWE BUCCEKTPUCHI YIITA

¢ BcnomHuTe: CTOpOHBI

¢ ymia, 0603HaYeHue,

{ BH/IBI yIVIOB

BuccekTtpuca yrna — 310 /1yd, UICXOAALLNIA U3 BEPLUMHbBI YI/1a
1 OENALWNIA Yroa Ha ABA KOHIPYSHTHbIX yria (pUcyHok 34)

Ons HwkeykasaHHbIX yrnoB ny4 OD aens-
eTcst GUCCEKTPUCON.
Ona kaxporo yrna: ZAOD =z Z/BOD.

buccektpuca
PUCYHOK 34 PPN
KaKiM MHCTPYMEHTOM T N C
u3MepsIKT yron?
A C, <« &0 x|
A % 90°
A ‘fob < o B
\4J Af‘)o © Q)bﬂ} 0
PUCYHOK 35,a 0 B 0 B A
~ . MpAMOiA yron OCTPbIV yron TYMoi yron Pa3BEPHYTHIA YIoJ1
0 B
PUCYHOK 35.b A YT100bl MoOKaszatb Ha pucyHke 34, yto nyd O[l aBndercs
ONCCEKTPUCON, MONMYYEHHbIE KOHIPY3HTHbIE YI/bl OTMEYEHbI
OANHaKOBbIMW 0603HaYeHMSIMN B BUAE OYT.
é . C nNoMoLWbiO LMPKYNS N IMHENKM MOXHO MOCTPOUTb BuC-
0 D B CeKTpucy yrna. BeinonHMM anropmtM 3TOro NOCTPOEHUS:
» A 0 HauepTtute npoussonbHbii yron AOB (pucyHok 35a).
PUCYHOK 35,¢ @ MomecTtnte urny umpkynsa B Touky O 1 HavyepTuTe ayry, ne-
5 5 5 peceKaloLLyo CTOPOHbI yrna (pucyHok 35b). O6o3HaubTe

3TN TOYKU NepeceyveHNA Kak CuD.

@ He MeHsiqa paccTosiHne Mexay KOHLaMu UMPKY/s, npoBe-
AvTe ayry BHyTpW yrna (pucyHok 35c¢) ¢ ueHTpom B Touke C.

@ He MeHsia paccTosiHne Mexay KOHLAaMU UMPKY/S, p@

3uTe BTOPYIO Ayry BHYTPW yrna ¢ LeHTPOM B Touke D. -
HaubTe TOYKY nepeceyveHns gyr yepes E (pmc»\ d).

@ ITIposegure sya OE m3 Bepumus: O. JI fAB ca
6uccekTpncoit yraa AOB (pucyHoxk 35, e).

\Y/




YNPAXHEHUA

1. MocTpownTte 6uccekTpucol yrnos 40°, 70°, 90°, 110°, 150° ¢ noMOLLbIO
UMpKyna n nnHenkn. O6bacHUTe BallM gencteua. Visamepste nony-
YEHHbIe YI/bl TPAHCMOPTUPOM. BbISCHNTE TOYHOCTb MOCTPOEHMUS.

2. MNocTponTte GuccekTpucbl yrnos 46°, 65°, 98°, 163° ¢ NMomoLLbto
LMpPKYNa n nuHenku. Miccnepynte pesynstat NOCTPOEHMS.

. BUCCEKTPUCA TPEYTOJIbHUKA

BuccekTpucon TpeyronbHMKa Ha3blBAETCA OTPE30K OMCCEKTPUCHI
Nto60ro yrna TpeyroibH1MKa, COEANHSAIOLINN BEPLUMHY STOro yrnia C
TOYKOM Ha NMPOTUBOMO/IOXKHOW CTOPOHE.

AM buccextpuca yrna A BN buccexrpuca B CK buccektpuca G

C C C
A B A B A K B

PUCYHOK 35,a PUCYHOK 35,b PUCYHOK 35,¢

TpeyronbHuk umeet Tpu OGuccekTpucbl (AM, BN, CK) u oHu
nepecekatotcs B ogHom Touke O (pMCyHOK 36).

MPUMEP: AM, BN n CK 6uccektpuchl TpeyronbHmka ABC.
/BAM=35°, ZABN =42°, Hangute yrnbl TpeyronbHinka ABC.

PEWEHWE: Mo cBoiicTBY GBUCCEKTPUCHI, B CUY TOTO, UTO
/BAM = /CAM = 35°, ZABN = /CBN = 42°,
/BAC=2-35°=70° u ZABC =2 - 42°= 84°.
Tak Kak CyMMa BHYTPEHHbIX YI/IOB TPeyrosbHmka paBHa 180°,
10 ZACB = 180° — (70° + 84°) = 26°.
OtBer: 84°, 70°, 26°

YNPAXHEHUA

1. ND — 6uccektpuca octporo yrna MNK. ZMND = 45,8°, Hangute
rpagycHble mepbl yrnos MNK v DNK.

2. BE — 6uccekTpuca tpeyronbHuka ABC. ZB = 96°. Hangute rpa-
aycHble Mepbl yrnos ABE n CBE.

K B

PUCYHOK 36

i 3amoMHUTe:

- Yrobbl ybeauTbes B

{ TOM, 4T0 OTpE3KkM AM,

{ BN« CK aBnaiotes

: BuccexTpucamy, ocTa-

© TOYHO MOKA3ATh, YTO o

. /BAM = /CAM, /O
i /ABN= LCQN

. /BCK = ZAC
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3. C noMOoLWbO LMPKYNS U NIMHENKWM NOCTPONTE OUCCEKTPUCHI YINOB OCT-
poyronbHoro ABC, npamoyronbHoro MNK u tynoyronbHoro PDE tpey-

A C rONIbHWKOB. BbIicHWTe, roe HaxoouTCa To4Yka nepecedeHns GUccekTpuc
PUCYHOK 37,a (pucyHok 37).
N
‘ 4. To pucyHKy 38 onpegenute ¢ NomoLLbio TpaHcnopTtupa yrnbl ABK, BCM,
7 . CAN. YkaxkuTe paBHble UM yr/ibl. 3anuwmnTe GUCCEKTPUCHI.
PUCYHOK 37,b
D B N B B
P E M
PUCYHOK 37,¢
A PUCYHOK 38 A K E

] [1l. MEAWAHA TPEYTOJIbHUKA

MepaunaHa TpeyronbHuKa — 310 OTPe30K, coeanHsIoLWnii Mobyto Bep-
LUNMHY TPeyrosibHMKa C CepenuHon MpOoTUMBOIEXALLEN 3TOW BepLUMHe
CTOPOHbI (pncyHok 39, 40, 41).

[=]
Fit
[=]

(Tpesok, CoeAuMHAILLMiA (Otpe3ok B cepeaunHoii ctoposbl — OTpesok BepunHy G C
BEPLUKHY A ¢ cepeauHoit AC - meguana BN. C CEPEe/IMHOM CTOPOHbI p
cTopoHbl BC - Meanaxa AM'G C AB - meauana CF C T
p /
== A
A F B A F B
A B A B
PUCYHOK 39 PUCYHOK 40 PUCYHOK 41 PUCYHOK 42

Y1o6bl NOKasaTb, YTO paccMaTpPUBaEMblii OTPE30K ABMAETCA MeanaHoM,
KOHIPYSHTHbIE OTPE3KU, Ha KOTopble pa3brBaeTca CTOPOHA TPeyrosibHUKa

- --------------------------- MeamnaHom, 0603Ha4vatoT OAMHAKOBbBIMU LUTPMXaMK (PUCYHOK 39, 40, 41).

i 3armoMHUTeE:

Y1061 yOBANTLCS B

TpeyronbHUK UMeeT Tpu MeamaHbl (pucyHok 42) AT, BP, CF, koTtopble
nepecekalrTCs B OAHOM TOUKE BHYTPU TpeyronbHuKa (Touka O).

1o, 4r0 AT, BP W CF -
; MEAaHbI, ADCTATOHO MMPUMEP: B tTpeyronbHunke ABC (pucyHok 42) AT, BP, CF meanaHbl. AP=

i nokasatb, BT=CT,
: AP=CP, AF = BF.

cv, AF=2,1 cm va CT = 5,6 cm, Hangute nepumeTp TpeyrosbHukKa AB% @

b PEWEHNE: Tak kak AT, BP, CF MeanaHbl, T0
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AC=2-AP=2-43-86cm, AB=2-AF=2.21=4.2 CM,Q&\/
BC=2-CT=2-56=11.2cwm. : \
Torpa P, =8,6 +4,2+ 11,2 =24 cm.

(\\7?07 er: 24 cm.
Y/



YNIPAXHEHUA

1. Haueptnte npsamMoyronbHbIi, OCTPOYIO/bHbIA U TYNOYrO/IbHbIN Tpey- -
ronbHMKN. C MOMOLLBIO JIMHENKM MOCTPONTE MeOuaHbl 3TUX Tpey- o

rO/IbHNKOB. 3aloOMHHUTE:

¢ LlenTp TaxectM Tena - 310
£ 704K, B KOTOPO/E CKOHLIEH-
¢ TPUPOBaHa BCA Macca Tena. |
i Llewtp Taxectu tenaB

¢ (bopMe TPeyroNbHuKa Ha-
3. B tpeyronbrnke ABC AK, CM, BN megunaHbl. AN=3 cm, BK=2,5 cm, © XOMTCA B TOUKE epeceve- |

BM = 3,2 cm, HaanTe nepumetp TpeyronbHuka ABC. ¢ HWS Me/vaH TPEYTONbHHKA.

2. C nomoLbio UMPKYNA HalnguTe cepeamnHbl CTOPOH HEKOTOPOro Tpey-
ro/ibHMKa M NpoBeauTe MeanaHbl. B kakom cnydae no cpaBHEHMIO C
1-M 3agaHMeM MeauaHbl NOCTPOeHbl 60/1ee TOYHO.

4. MepumeTp paBHOGegpeHHoro TpeyronbHuka MNK paBeH 56 am,
ocHoBaHue MN paBHoO 18,4 M. HarianTte Oo/iMHbI OTpe3KoB 6OKOBbLIX /\\,1-,
CTOPOH Ha KOTopble pa3buBaeTca Kaxpgaa CTopoHa MeauaHom,

< -~ 2
NPOBEAEHHOM K HEWN.
5. ®dusuka: NocTtponte MeamaHbl TPeyroibHUKOB, N300PaXKEHHbIX Ha B

pucyHke 43 (a, b, ¢) n onpegenute UEHTP TAXECTM Kax[oro

TpeyronbHuka. NMNogBeckTe 3TW TPEYroNbHUKK 3@ LLEHTP TAXECTU Ha M N

HUTK (PUCyHOK 44). YT1o Bbl HabNogaeTe? ' \
A K C
PUCYHOK 44

PUCYHOK 43,a PUCYHOK 43,b PUCYHOK 43¢

[V. BbICOTA TPEYTOJIbHUKA

BbicoTa TpeyrosibHMKa — 310 nepneHanKyIspHbIA OTPE30K NpoBea-
EHHbIN 13 BepLUMHbI TPEYro/ibHNUKA K MPOTUBOMO/IOXHOM CTOPOHE (pu-
CYHOK 45, 46, 47).

N N N
B 0
D K
PUCYHOK48
M D K M K M K

PUCYHOK 45 PUCYHOK 46 PUCYHOK 47

JTtobon TpeyronbHUK MMEET TPU BbICOTbI, KOTOPblE NepeceKkatoTca B L/ %
ogHOM Touke (pUCYHOK 48). YTo6bl yoeoutbCa B TOM, YTO OaHHble OT- \
pe3kn Ha pucyHke 48 MA, KB n ND aBnatoTcs BbiICOTaMWU TPEYrofb-
Huka MNK, Hago nokasaTtb, utTo MA 1 NK, ND | MK n KB 1 MN. B

oTim4yne ot 6I/ICC€KTpVIC n MegnaH To4kKa nepecedyeHUd BbICOT MOXeET
HaxogounTbCA BHYTPU, BHE WM )K€ Ha CaMOM TpeyroJibHUKe.

=




[TOCTPOKUM BbICOTbI 10
C/IEAYIOLLEMY
AJITOPUTMY:

HauepTuTe TpeyrobHuK
ABC

C noMmoLLbI0 YrosibHiMKa
MPOBEANTE NEpReHn-
KYNAP 13 BEPLINHBI A K
cTopoHe BC

C nomoLLbI0 YrosibHiMKa
MPOBEANTE NepReHn-

KyNAp 13 BEPLINHBI B K
cTopoHe AC;

C nomoLLbI0 YrosibHiMKa
MPOBEANTE NEpReHn-

KyNap 13 BepLNHbI C K
cTOpoHe AB;

Haiiaute Touky
MEPECEYEHMS BbICOT.

PUCYHOK 49,a

PUCYHOK 49,b

PUCYHOK 49,¢
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OcTpoyroNbHbIA TPeYToNbHUK

A C
B
A
A C
B
ﬁ
A N C
B
A
A N C
BbicoTbl nepe-
B ceKaioTes

o
o
I/ g

[pAMOYroNIbHbIi TPEYToNbHUK

= o
C_DI/

=

=
G

Bbicota, npose-
JIEHHas! 13 TOYKM
B nanaer B
04Ky A.

=

=
2

BbicoTa, npoBeeH-
Haq 13 Toukm G,
M Masaer B TouKy A

o

/

=
[ae]

BbicoTbl nepece-
KaKTCA B BEPLINHE
TpAMoro yria.

=
Gp)

Tynoyro/bHbI TPEYroNbHUK

(o)
o

i

[ae)
=

.

Bbicora,
npoBeaEHHas 13
BepLMHbI B nagaer
Ha NPo/I0NIXEHME
CTOPOHbI AC

G
=

.

Bbicora, npoBeseH-
Hast 13 BeplIHbI C,
naiaeT Ha npozoN-
XeHue cTopoHb! AB.

/

e

[poao/IXeHms Bbl-
COT nepecexaioTcs
BTouke 0

(ae]
=
//>

/
=)

BbIBOJ 1: Touka nepeceyeHns BbICOT OCTPOYrO/IbHOIO TPEeyro/ibHMKa
HAXOAMTCHA BHYTPU TPEYroNbHUKA

BbIBOJ, 2: Touka nepeceyeHWss BbICOT MPAMOYrONIbHOrO TPEYrosibHUKa
ABNAETCS BEPLUMHON MPAMOro yr/na 3Toro TpeyrosnibHuka. Ka-
TeTbl MPSIMOYrO/IbHOIO TPEYrofibHMKa SBNSIOTCA TaKXe ero Bbl-

coTamu.

BbIBOJ, 3: Touka nepeceyeHns BbICOT TYMOYro/fibHOro TPeyro/ibH1Ka
HaXoOMTCS B TPEYTrO/IbHUKE.

YMPAXHEHUA

1. OTmMeTbTe OyKBaMW BEPLUMHbBI TPEYro/bHMKA U NMOCTPOWN
(prcyHOK 49). Ykaxute Bua yrna, n3 BepLUnHbl KOTOP
BbICOTa MPOXOAMUT BHYTPW UMM BHE TPEYrO/IbHMKA.

\Y/




2. B tpeyronbHuke ABD npoBegeHbl 6uccekTtpuca AT, Boicota BH u
MeamnaHa DM. [lononHute npenioxeHuns:
a) Tak kak AT — 6uccektpuca, 1o ZBAT = ...
b) Tak kak DM — megnaHa, 1o BM ...
c) Tak kak BH BbICOTa, TO ... NepNeHaNKYNsapHbl.
B kaxgoom npeanoXeHun MNOMEHSANTE YCAOBUE U YTBEPXKAOEHME.
lNpoBepbTE NCTUHHOCTL MOYYEHHbIX NPEASTOXEHMUN.

3. Mo pucyHky 50. Hangure:
a) Z/ZBAD, ecnn ZBAT = 24°; b) AB, ecin BM = 16,7 cw™;
c) /BHD, ecnu BH 1 AD. PUCYHOK 50

4. Hauyeptnte OCTPOYrosibHbln TpeyrosibHuk. OnycTute U3 Kakomn-HU-
Oyab BEPLUUHDI:
a) meguaty; b) 6uccektpucy; C) BbICOTY.
CpaBHUTE UX ONUHbBI.

5. lNocTtponTte MeamaHy, GUCCEKTPUCY U BbICOTY, UCXOAALIME U3 BEp-
LWWHbI TYMOro yria TynoyrofibHOro TpeyronbHuKa (pucyHok 51). Kak
no-BallemMy BEPHO n yTBEpXAeHMe, YTo AM — meanaHa, 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-
LWKWHbI NPAMOTO Yyr/ia BbICOTY, GBUCCEKTPUCY N MeguaHy
b) B TpeyronbHuka ABC. /B = 90°. BK — BbicoTta. Onpegenute Bug
yrnos ABK n CBK.

7. HauepTtnte TpeyronbHUK, OOMH W3 YI/IOB KOTOPOro paBeH 120°.
M306pasnTte BbICOTY, NPOBEAEHHYIO N3 BEPLUNHBI OCTPOrO Yr/ia. D

8. V13 BepLwmHbI NpsaMoro yrna a TpeyronbHuka ABC npoBegeHbl 6umc- B
cektpuca AN u Bbicota AH. Hangute cymmy yrnos NAC n AHC.

9. B tpeyronbHmke ABC /DBC =78°, BH — Bbicota, BM — 6uccek- A HM
Tpuca (pucyHok 52). HN — 6uccektpuca yrna AHB. Hantn pas- PUCYHOK 52
HocTb yrnos CBM v BHN.

(gp)




0bobwarowme 3aaanus

1. Yron N B tynoyronbHom TpeyronbHnke MNK pasern 130°. O6bsacHuTe, Ka-
KOW N3 HMXKEYKa3aHHbIX YTBEPXOEHUN BEPEH:
a) BbicoTa, onyuweHHasa 13 BepwuHbl N Ha ctopoHy MK, npoxogauT BHyTpU

TPEYronbH1Ka;

b) BbicoTa, onyuweHHaa n3 BepwmHbl M Ha ctopoHy NK, npoxoant BHyTpuU
TPEYronbHUKa;

c) BoicoTta, onyweHHaa n3 BepwuHbl K Ha ctopoHy MN, npoxoamt BHe
TPEeyrosibHuKa.

d) Bbicotbl TpeyronbHuka MNK nepecekatoTca BHe Tpeyro/ibHUKaA.

2. a) BbicoTa TpeyronbHuka genuT yroa npu BepLlliMHe U3 KOTOPOro oHa MCXO-
anT, Ha aea yrna 30° v 42°. Hanaure yrnbl 3TOro TpeyrosibHuKa.
b) Hangnte gpyrmne yrnbl paBHOOEOPEHHOrO TPEeyrosibHMKa, eCcnvm oguH 13
yrnoB paBeH 1) 68°; 2) 136°; 3) 100°.

3. OavH 13 yrnoB TpeyrosibHUKa paBeH 60°. Yemy paBeH OCTpbIii yron Mexay
6uccekTpucamun Apyrux aByx yrnos?

4. Yron mexay éuccektpucamu yrnos B n C TpeyronbHuka ABC paBeH 118°.
Yemy paBeH LA TpeyronbHuKa.

5. B TpeyronbHuke ABC LA =70° n £LC = 60°. Buccektpuca BD TpeyronbHunka
ABC genut ero Ha gBa TpeyronbHuka ABD n BCD. Harigute yrnbl 3Tux Tpe-
YrONbHUKOB.

6. B tpeyronbHnke ABC /B =110° ZC=50° AD — BbicoTa. [lokaxuTe, 41O
ZCAD=2-/BAD.

7. B paBHOGeApEeHHOM TpeyrosibHMKe 60KOBasi CTOPOHa paBHa 20 cm, A/IMHa
OCHOBaHWs B b pa3 MeHblue nepumeTpa. Hangute oanHy oCHOBaHUA B MUSI-
nMMeTpax.

8. bokoBasi CTOpoHa paBHOOEAPEHHOrO TpeyronbHuka paBHa 14 am. Cymma
O/IMH GOKOBbIX CTOPOH U yOBOEHHOIO OCHOBaHusA paBHa 70 mv. Hangute ne-

E E nsaet 25% ero nepumetpa. Hangmute 60KOBYO CTOPOHY TPeyro/bH
1
[T

PUMETP TPeyronbHMKa. @
Mposepsre cebs 9. OcHoBaHne paBHOOEOpPEHHOrO TpeyrosibHMKa paBHO 3,2 cwM, qm%
a

10. B paBHOGEOPEHHOM TPEYrofibHUKE OCHOBaHME OTHOCUTCHA K N o-
poHe Kak 3:4, nepnMeTp MeHblUe NATUKPATHOro OCHOBAaH 8 c an-

anTe nepumMeTp TpeyrosibH1Ka. v
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B aTOM pasgene Bbl M3y4uTe TOX/ECTBA, Npy-

MEHAEMbBIE NPU npeoﬁpaaoBaHMM Pa3/IyHbIX i

BbIPAXEHM. IV TOX/ECTBA Ha3bIBAKOTCA d)UD- c 0 KPA I.I.l EH H 0 ro
MyJiamu COKDaIJ_léHHOFU ymHOXeHu. G no-

MOLLIbIO 3TUX d)UDMyJ'I Bbl Y3HAETE, KaK BbIpaXe- yM H O)KE H Mﬂ

HWE C LIE0A CTENeHbI0 NPeaCcTaBuTh B BUAE

MHOr04J1I€Hd, N CMOXETE pa3/iaratb MHOTO4JieH
Ha MHOXWUTESIN.
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PA3EN 6

Bo3BeeHue AByYneHa B KBajpar

i 3anoMHHTE:

¢ MpuMenad aTu

¢ opMybl, NpezCTaBLTe
i KBaApaT ABY4/IEHa B

¢ BI/IE MHOTOY/IEHA.

Tpex4sieHbI
a®+ b? +2ab
ua’+b*-2ab
Ha3bIBAIOTCA
MOJIHBIMU

KBaJpaTamMu

YNPAXHEHUA

YTOo6bI BO3BECTM YMC/O B KBAAPAT UM B Ky6 HEOGXOAMMO 3TO YMC/I0
YMHOXWTb Ha ce65 ABa WM TpK pa3a. DTO NPaBW/IO BbIMOHAETCS U ON1s
GYKBEHHbIX BbIpaXeHW.

Nccnepyem kak nepeMHOXNUTb ABa OAMHAKOBbIX ABYY/IEHA.

UCCJIEAOBAHUE 1: 3anuwem npousseaeHne asyyneHa (a + b) camo Ha
cebs, TO eCTb KBaApaT [ABY4/IeHa, B BUAE MHOrOY/IeHa::

(a+b?=(@+b)(a+b)=a-a+a-b+b-a+b-b=
=a®>+ab + ab + b% = a? +2ab+ b>.

Takum ob6pasowm, (a + b)? = a? +2ab+ b2,

UCCJIEAOBAHUE 2: 3anuwem npousseneHvne asydneHa (a — b) camo Ha
ceb4, TO eCTb KBaapaT ABYyY/IeHa, B BUAEe MHOroY/1eHa:

(a-bl=(@@-b)(a-b) =a-a+a-(b)+(-b)-a+(-b)-(-b)=
=a’—-ab—ab + b*>=a®>-2ab+ b2

Taknm obpasowm, (a — b)? = a® — 2ab + b>.
MpoBeaéHHble WCCneaoBaHWs npueBenu K ¢GopMmynaMm KBagpaTta
OBYY/IEHa:

(a + b)’> = a* + b>+ 2ab — kBagpaT CyMMbl AABYX BbIpaXXeHWU paBeH cyMMe
NX KBaApAaTOB M/IHOC yABOEHHOE NPOU3BEAEHNE STUX BbIPaXKEHNI.

(@ - b)*> = a® + b?- 2ab — kBagpaT pPa3HOCTM OBYX BbIPaXKeHWIN paBeH
CyMMe VX KBaApaToB MUHYC YABOEHHOE NPOU3BEAEHNE STUX BbIPaXXeHW.

MPUMEP: 3anuwnte kBagpat AByY1€HA B BUAE MHOMO4Y/1EHa:
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);5  b)B-a) o (1-2x)% d)(@+5)%  e)(b-

2. PackporTte kBagpatbl ABYy41E€HOB N0 popMyam:
a) (5y - 3x)% b) (0,3a — 4x)%
d) (7p - k)% e) (12 + 8k)%

g) (0,6 + 2x)% h) (0,2m +5nb)?

@,



3. BMecTo TpoeTouns BAnLNTE NOAXOAALLME BblpaXkeHUs:
a)a-.)’=..2-2..b+0b% by(m-..)=m?-20m + ...2;
A)Bb+.)l=.+..+0a% d) 712=4900 + ... + 1.

4. a) Annapa npeobpasoBana BbipaxeHue (a — 3)* B MHorouneH, Mnaxa —
(3 — a)* O6a nonyunnu ogMHaKoBbIn pesynbTat. Kak no-saLuemy, a b
noyemy?

2
b) Viccnepyiite, ABNSIIOTCS N paBEHCTBA TOXAECTBAMMU: e e &

1) 2k - 5)? = (b — 2k)?; 2) (11+ 3x)? = (-11 - 3x)?;
3) (y — 2x)? = (-2x + y)*.

b ab b?

(a +b)’>=a’+ b*+ 2ab
5. Ha ocHoBe Mogenu pucyHka 1 3anmumnrte naoLwanm HmxecneayoLwmx
PUCYHOK 1

duryp B BUAE MHOIMOY/IEHOB:

S 1 a BHUMAHME:

[ 60METPUYECKMIA CMbICT
3 a? a’ KBazpaTa [BY4/IeHa: 110-
(L42/1b MPAMOYTO/bHIKA
a? 1 b PaBHa CyMME NjIoLLaaein
MPAMOYTObHIKOB 1 KBaf-
PaTOB Ha KOTOPbIE OH Pa3-

PUCYHOK 2, a PUCYHOK 2, b PUCYHOK 2, ¢ busaercs.

6. 3akup 1 dnbgap ob6Cyganu TEKYLLylo TeMy Mo MateMaTuke. 3akup

OBPA3EL:
MOXBACTA/ICS, YTO MOXET YCTHO 6bICTPO BbIYMCIATL KBAAPaThl ABY3HAY-
HbIX M TPEX3HAYHbIX YMcen. 3aCOMHEBABLUUCb B €ro CroCOBGHOCTSX, 49> =(50-1)*=
Snbaap NpeanoXxun eMy Bbluncintb 492. MNMoaymMasB HECKOMbKO CEeKyH, =502-2-50-1 +12=
3akup gan oteeT: 2401. Kak no-Baluemy, Kaknm Cnoco60oM OH MPOU3BEN =2500-100+ 1 =2401

BbIYMCIEHUA? TIPUMEHNANA 3TOT Xe Cnocob, NocTapaniTechb YCTHO BbIYMC-
NnTb cnegyrowmne KBagpatbl YNCes. Pe3y}'leaTbI npoeepbre.

a) (100 + 1) b) (100 —1)%; «¢)61%  d)199%  e)999% f) 7032
g) 9,9 h) 10,22; k) 305% m)1001% n)599% 1) 9,982

7. @) NOMEHANTE 3HaKN MEePEeMEHHbIX X U Yy B BblpaXeHun (x — y)? Tak,
4YTOObI MO/TyYEHHOE BbIpaXXeHME TOXAECTBEHHO PaBHAIOCH (x — y)>.

b) NOMeHsIiTe 3HaKM MEePEMEHHbIX X U y B BbIpaxeHun (xr + y)? Tak,
YTOObI NO/lyYEeHHOE BblpaXeHne TOXAECTBEHHO PaBHAMOCH (x + y)2.

8. a) MepBblii YeH OBy4YneHa pasBeH x?, BTopon paseH 10. Mpeobpa-
3yMTE B MHOIO4Y1€H KBagpaT UX CyMMbl M Ppa3HOCTW.

b) MepBbiit YneH aByYneHa paBeH 7, BTopol y°. MNpeobpasyiite B TPEX-
usieH KBagpart UX CyMMbl 1 Pa3HOCTMU.
c) Kakoii ogHouneH Hago npubaBUTb K BblpaXeHuto (a + b)? 4ToObl

OHO NpeobpaszoBanochb B (a — b)??




[lokasartb ToXzec-
TBO 03HAYaeT no-
Ka3aTb PaBEHCTBO
Apyr Apyry GTopoH
9T0r0 TOX/E6CTBA
NpY N110bbIX 3Haye-
HUsX NBPEMEHHIX.

9. 3anuwmnTe BbipaXeHUs B BUAE MHOIFOY/IEHOB:

2
a) (x? - 3x)%; b) (c* - 0,7¢%)% c) (1%(15 + SaZJ ;
2 2
d) Gx?’ +6xj : e) (2y? - 0,5y%)% f) (%xﬁ + %J )

10. Npn Kaknx 3HAYEHUAX X:
a) 3HayeHne kBagpaTa (x + 1) 6ynet 6o/blle 3Ha4YeHUs KBagpaTa Bblpa-
»eHus (x — 3) Ha 120 egnHny?
b) kBagpat BblpaxkeHuns (2x + 10) 6yneTt B 4 pasa 6o/blle KBagpata
BblpaxeHusa (x — 5)?

11. YnpocTtuTte BblpaXeHus:
a) (12m - 1)% - 2; b) 12 - (11 - Tx)? c)a?+49 - (a-"T7)%
d) (2a + 6b)? — 24ab; e) a’b?- (ab - 9)?% f) a* - 81 — (a®>+ 9)2

12. YnpocTtuTe BblpaXKeHns:
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) x = 0,97 olduqda, (x - 10)% — x(x + 8);
b) x = -10 olduqgda, (0,1x + 8)% + (0,1x — 8).

14. PewnTe ypaBHeHUS:

a) (x—-6)*—x(x +8) =2; b) (x - 5)* —x* = 3;
c)9x*-1-3x-2)*=0; d) 16y(2 - y) + (4y — 5)* = 0;
e)x + (bx + 2)* = 25(1 + x%); f) (3b-1)>-9b*="7b - 2.

15. JokaxuTe TOXOECTBA:
a) (@ + b)* + (a - b)? =2(a®+ b?); b) (a + b)? - (a — b)? = 4ab;
c) a® + b* = (a + b)? - 2ab; d) a® + b% = (a - b)? + 2ab.
e) (2a + b)? + b? = 2(a® + (a + b)?); f) (ax - ay)? = a*(x — y)>.

16. MNokaxnTte NCTUHHOCTb CMEQYLLMX PABEHCTB:

a) (@+3)* +(a—3) _

2
a®+9

b) m® —4+(m+2) _
m? +2m

(2b-5)° - (2b+5)"

(b* —5b) — (b> —Tb)

2




PA3EJN 6

Tak kak paBeHcTBa (a + b)? =a? + b% + 2ab n (a - b)*=a? + b®>-2ab
ABNAIOTCS TOXAECTBaMM, MX MpaBble W fieBble 4acTu MOXHO Mo-
MEHATb MecTaMu.

a’+ b’ + 2ab = (a + b)%; a? + b% - 2ab = (a - b)>.

C nomoLWbio 3TUX TOXOECTB MOXHO TpéX‘-U'IeH Pa3noXntb Ha
MHOXUTENN.

[MPUMEP: Paznoxunte Ha MHOXUTENM TpEXYNEH: a’— 20ab? + 100b*.

PEWEHWUE: MepBoe cnaraemoe ecTb KBagpat a, TpeTbe — KBagpat
10b%. BTopoe craraemMoe paBHO YOBOEHHOMY MPOU3BEAEHUIO
n 10b2%. Torma no ¢opMyne KBagpata PasHOCTU OBYX BblpaXkeHWi
nMmeem:
a*-20ab’*+100b*=a>-2 - a -10b% + (10b%)?% = (a — 10b%)% =
= (a - 10b%)(a — 10b?) = (a — 10b%)?2.
OrtBeT: (a — 10b?)%.

YNPAXHEHUA

1. MpepacTtaBbTe TPEXYIEHbI B BUAE KBaapaTa ABYyY/1eHa U 3anuumTe
B BMAE NPOV3BEAEHUS ABYX OAMHAKOBbIX ABYUY/IEHOB:
a) x? + 8x + 16; b) x* - 8x + 16;
c) 4x?-12x + 9; d) 4x? + 12 + 9.

2. [MpencrtaBbTe BTOPOE CnaraemMoe B BMAE CyMMbl ABYX OAHoune-
HOB, a 3aTeM Pa3/1IoXKMNTE MOMYYEHHOE BblpaXeHNEe Ha MHOXUTENN
CNoCco60OM rpynnUPOBKMU:

a) 81a? + 18ab +b? b) 100x%*y* — 20xy + 1;
c) 49x* + 28xy + 4y?; d) 25a%- T0ab + 49b%;
e) 9¢c? + 24cd + 16d% f) 16 — 8a’b? + a*b*.

3. BMecTo Tpoetouns BAULWKTE TaKOW OAHOYNEH, YTOObI MOyYEH-
HbIA TPEXYIeH MOXHO 6bi10 Obl MpeAcTaBUTb B BUAE KBagpara
OBYY/eHa.

a)...+49 + 56aq; b) 36 — 12x + ...

1
c) 0,015% + ... + 100c?; d) 25a” + ... +Zb2;

1., 1,
— —0°: — -2 +....
e) ... 6ab+9b, f)16y Xy

Pazno)xeHne TpEXYNeHa Ha MHOXMTENH C
nomoLubio GopMysibl KBaApaTa ABy4sieHa
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[poBepbTe cebs

4. MoxxHO Nv cnepytowme BblpaXeHus NpeacTaBuTb B BUAE KBagpaTta AByd/eHa?
Ecnn HeBO3MOXHO, TO 06bsACHUTE nodyeMy. 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) 49x* + 122y + 4y°.

5. MpepacTtaBbTe MHOMOYIEHbI B BUAE KBagpaTa ABYyY/leHa:
a) x* - 8x*y* + 16y*; b) 0,25x* + 2xy* + 4y*;

c) %6a4 + 2a’b + 16b%; d) m*>n? — 2mn* + nb.

6. BmecTto duryp BnmwmnTe Takom ogHOYNEH, YTOObI NOAYyYEHHOE PAaBEHCTBO
CTano TOXAECTBOM.
a)(bx+ P»)=v + T0xy + m; b) (9a - »)?=v — e + 100b%
c)(» +10a)’=v —60an + =; d) (> —m)2=26m?+ 80mn + e.

7. Boluncnute, npumeHas Gopmyrny KBagpaTa AByYseHa:
a)152+2-15-11 + 11% b) 712 -2 .71 - 25 + 625;
c) 1012-202 - 81 + 812 d)2-55+25+121;
e)67%+2-67- 45 + 2025; f) -3600 — 2 - 720 — 144.

8. UccnepoBaHune: Camepn cuumtaeTr 1 HaMMEHLLUMM 3HAYEHMEM TPEXY/IEHA
x? + 6x + 10 Kak no-Bawemy, noyemy? Onpegenvte, BblaeneHMem KBagpa-
Ta ABYY/I€HA, HAUMEHbLUee UM Hanbosnbluee 3Ha4YEeHNEe OaHHbIX TPExyne-
HoB (HM3 nnu HBE3)?

O0BPA3ELL: YTo6bl HaliTV HaMMeHbLLee 3HadeHne TpéxuneHa a’ + 14a + 10 3a-
MeTuM, 4To 14a = 2-T7-a. 7 n a — cnaraemMble ABydneHa. B 3anucm a®> nmeet-
ca. Ytobbl MoOAy4yuTb MOJHbIA KBagpaT co3gaauMm cnaraemoe 72 = 49:
a’+14a + 10 =a® +14a + 49 - 39 = (a +7)%> - 39.

HaunMmeHbllee 3HauyeHne 3TON Pas3HOCTM OOCTUraeTcd MNpuv HauMMEHbLUEM
3HayeHUn yMmeHbLuaemMoro (a+7)?%, paBHom O. (Mouvemy?). Toraa HaMMeHbLLEee
3Ha4YeHMe 3a4aHHoro TpéxyneHa pasHo — 39: HM3 = - 39.

a) a®> - 16a + 69; b) 125 + 22x + x%; c)-50 - 14b - b?

d) 4y* - 4y + 6; e)a*+b*>—2ab + 2; f) 9x* + 4 — 12y + 4y>.

9. O60cHyMTE, Noyemy npu NOObIX 3HAYEHUAX NEPEMEHHON 3HAYEHUE MHO-
roysieHa Bcerga nosoXuTenbHo.

N

A

a) x? + 6x + 10; b) x* + 2x + 3; c) 4y* - 4y + 6; /’17
d) @’ + b + 2ab + 1; e)x® +y*—2xy + 5,2; f) 9% + 4 — 6y + a0 /

/\ ;\J

10. Pasnoxute Ha MHOXUTENN: ® w 2
a) (@ + b)> + 2(a + b)(a - b) + (a - b)? /\(\ \\
b) (a + 2b)? — 2(a +2b)(2a - b) + (2a — b)%; >
A(l+x)+21l+x)B-x) +(3-2) /\‘%
d) (m -0,1n)? + (m —n)? - 2(m - 0,1n)(m — n). Dy,
\\\\/2/,\/



"dsHULIDb KBadZlpdl10b ABYX BblpdCHUN

PA3EJN 6

UCCNEAOBAHME:

+ B npaBoMm HMXHEM yr/ly KBaJpaTta CoO CTOPOHOMN a HayepTuTe manbli KkBagpar
CO CTOPOHOIH b (PUCYHOK 3). BbipexbTe HOXHULAMU MeHbLUMIA KBaapaT (pu- |
CYHOK 4). \*‘;‘

¢ [Nony4yeHHylo duUrypy paspexste HOXHWLAMKM MononamM BAOMb AMaroHanu /
(PUCYHOK 5) 1 Mony4YeHHble KyCKM COeAMHUTE Mexay CO6OM Tak, Kak moka-
3aHO Ha puUcyHke 6.

+ KakvMn gBy4neHaMm BblpaXkatoTCst CTOPOHbI MOYYEHHOIo NPAMOYrOfbHUKAE?

* 3anuwmte GopMyny A58 BbIYUCIEHWS MIOLLAAM STOMO NMPSIMOYTO/IbHNKA.

# PacckaxuTte, Kakoe BblpaXeHue y Bac Nosy4mnock?

S =a*-b* S =(a-Db)(a+Db)
PUCYHOK 3 PUCYHOK 4 PUCYHOK 5 PUCYHOK 6

®OPMYJTA PA3HOCTU KBAZIPATOB J1BYX BbIPAXXEHUM:

a’*-b*=(a +b)(a->) a—_b?=
Pa3HOCTb KBaApaToOB ABYX BbIPAXEHU PaBHA MPOU3BEACHNIO CYMMbl  _ g2 qb + ab — b? =
N PaA3HOCTU 3TUX Bblpa)KEHMﬁ. Ecnn B aTom paBeHCTBE NOMEHATb CTO- = a(a _ b) + b(a _ b) =
POHbI MECTaMM, MOYUNUTCS: (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 BMAE Pa3HOCTM KBaapaTos,
PasnoXuM Ha MHOXUTENU: 25 —a’=5%—a’= (5+ a)(b — a).

@ Npeob6paszoBaTb NponsBegeHne B MHorouneH: (2a + 3b)(2a — 3b).

PEWEHUE: Tak kak BblpaxeHne SBNSETCA NMPOM3BEAEHNEM CYMMbl U Pa3HOCTU
OOHUX U TEX e OAHOYNEHOB, TO MO GOPMy/e Pa3HOCTU KBAAPATOB MOYyUYUM:
(2a + 3b)(2a - 3b) = (2a)* - (3b)? = 4a® — 9b2.




YNPAXHEHUA

1. [laHHblE BblpaXKeHMA 3anmuimnTe B BUOE KBagpaTa ogHouY1eHa:

o 4a® | 9x*y* | 16k* | 49m® | 0,01a%b* | 1,21p?® 6;9433%2 1%_51)17110
§ (4k2)?
a |
2. B paHHOWM Ha pucyHke 7 ¢urype npomsBegute Takume nepemelle-
}b HUS, YTOObI MNoy4YeHHaa durypa ctana Moaesnbto ABydneHa a’ — b2
b{ :
a-b 3. 3anuwmnte nponsBeneHmne B BUAE MHOMO4Y/1eHa:
PUCYHOK 7 a) (x2-T)(x?+17); b) (a* - b?)(a* + b?);
c) (c®+ k") (c®=K"); d) (9x - b»)(9x + b?);
e) (0,7a® + b)(0,7a®- b); f) (5c® + 3k) (5c® - 3k);
4. BmecTo puryp sanuumte Takme OAHOY/MEHbl, YTOo6bl MOy4YMIoCh
TOXOEeCTBO.
a) (3a + v)(® - 6b) = 9a- P,
b) (B - 3x)(= + 3x) = 25m?— »;
c)(l,la + m)(» — v) ="+ —1,44n%
d) m*—324nt = (v — »)(v + V).
5. 3anuwuTe B BUAE MHOrO4YNEHa:
a) Em3 +1n2 Em3 —lnz : b) lla5 +11n7 lla‘r’ —lln7 :
7 4 7 4 9 2 9 2
c) i+1n4 i—lrﬁ); d) (2—0,02n7j[2+0,02n7j.
13 7 13 7 17 17
ObPA3ELL: _
6. BbluncnnTe 3HaYeHUsa BblpaXeHuil, yKa3as NpounsBedeHne AaHHbIX
50,2 -49,8 MHOXWTENel B BUAE CyMMbl M Pa3HOCTU ABYX OANHAKOBbIX YMCES:
/ \ a)99-101; b) 37 - 43; c) 52 - 48; d) 201 - 199;
S POEDRRI0AS €)1,05-0,95;  2,03-1,97. @) 17.3-16,7: h) 1002 - 998:
T20=02 k) 29,8-30,2:  m)699-701;  n)103-97; 1) 305 - 295.

=2500-0,04=2499,96
7. JaHHble BblIpaXeHUsa ynpocTute, UCMonb3ys GopMy/ibl COKpaLLEH-
HOIO YMHOXEHMUSA:

a) ~y +x)(y +); b) (x + y)(- x - y);
¢) Ca+b)b- a); d) (@ - y)(y - @); @7@
&) (- b-c)b-c); Nea-ba-b). &

VA

8. 3anunwmnTe Bblpa)eHusi B BUAE MHOIMOY/1E€HOB:
a) (- bxy + a)(bxy + a); b) (- 10p*+ 9)(9 - 1
c) (- 3 -2a%b)(3 - 2a%b); d) (0,2 +10y)(
e) (17a*- 9x)(-17a3- 9x);
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9. a) MNpn KakoM ycroBun BbipaxeHue a’ — b* 6yget nMeTb HauMeHb-
lwee 3HavyeHne? KakoMy 4mcny AO/mKeH ObiTb paBeH AN 3TOro
oOHouneH a®?

b) Mpu kakom ycnoBun BbipaxeHue a’? — b? 6ygeT umeTb Hanbosnb-
wee 3HadeHne? KakomMy umcny gommkeH 6biTb paBeH AN 3TOro
ogHouneH b??

10. LLlabHam yTBEpPXOAET, YTO HAaMMEHbLUMM 3HAYEHMEM BbIpaXKeHUs
(18a - 0,3) (0,3 + 13a) aBnsetca umcno “— 0,09”. MNMo-BaweMmy, oHa
npaea? O6ocHynTe otBeT. Onpegennte HanMmeHbllee N Hanbosb-
Lee 3HaYeHNs JaHHbIX HUXKe BblpaXkeHWi:

a) (ba - 0,2)(0,2 + 5a); b) (Ta - 15)(15+ 7a);
c) (1,2 -"7y)(Ty + 1,2).

11. Paznoxunte MHOro4s1€Hbl Ha MHOXUTE/N:

a) 16a* — 4b% b) 64 — 81k?; c) m?n? — 25;
d) 2 — 1%; e) y? - 0,04; ) 0,64 — 0,4922;
16 : 1
g) %n2—625, h) 1,69—316332.
12. Pasnoxmnte MHOro4neHbl Ha MHOXUTENN:
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?, l) a’x? - 1,21m*.

13. MNpumeHaa dopmyny pasHOCTM KBagpaTtoB, NpoBeanTe BbluMUCe-
HUA B YCTHOW dopme. [poBepbTe OTBETDI.

a) 632 - 532 b) 1262 — 1252, c) 0,8992-0,1112
2\ (1Y
d) 47% - 67% e) 41,72 - 41,6% f) (55] —[4§j .
14. Hangute 3HauyeHusa gpober:
2 2 2 2 2 2
a) 236 . b) 262 122; 0 532 272; d) 672 172‘
13°-11 54* 16 79" -51 83" -7

15. YnpocTtute BblpaXeHus:
a) (0,8x + 15)(0,8x — 15) + 0,36x?; b) 3a - 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. BbinosHUTE YMHOXEHME:!
a) (a - b)(a + b)(a® + b*); b) (2 + y)(4x* + y*)(2x - y);
c) (m? + b)(m? — b)(mb + b?); d) (@*+ 1)(a - 1)(a + 1).
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17. Pewwmnte ypaBHEeHUSA No obpasuy:

OBPASEL: a) (a - 8)(a + 12) = 0; b) % — 16 = 0;
. 1
a2_1%=0 C)m2—0,25=0, d) §_y2:0;
. 25 _, e) 922 — 64 = 0; f) 22— _o,
L2e 25
156 5 g) b* + 36 = 0; h) 81a? + 1 = 0;
Al ;
4 4 k) 4% -9 = 0; m) —“m?-1=0.
a———O;a+5=O 81
5 5 18. YnpocTtute BblpaXeHns:
ST a) ba(a - 8) - 3(a + 2)(a - 2);
i oy b) (1 - 2b)(1 + 2b) + 4b(b - 2);
! 0) 3z - y)(B3x +y) - (x - Y + Y);
d) (11a + 3b)(11a - 3b) — (11a - 3b)(3b — 11a).
19. Micnonb3ysa ¢GopMysly pas3HOCTM KBaApaToB, pPasnoxute
BblpaXX€HUSA Ha MHOXUTE/N:
Ob6PA3ELL:
(a+b)?-22=(a+b-2)(a+b+2)
OBPA3EL: a) (x + 3)*- 4% b) (4a — 1)? — 25;

c) 81 - (2x - 5)%
e) 49x® - (2 + 3x)%
g) (a +b)*~ (b -a)%

d) 9y* - (1 + Ty)%
f) (@ + 11)2 - 121;

h) (m + n)? - (m — n)?

(@-2b)*-(2b+a)=
= ((a -2b) — (2b +a)) -
- ((a - 2b)+(2b +a)) =

=(a-2b-2b-a)- k) 2x - 5)? - (b +2x)%; m) (4c — x)? - (2¢c + 3x)%
(a-2b+2b+a)=
=—4b - 2a = - 8ab. 20. 3anuwmnTe NnponsBegeHne B BUOE MHOIo4Y/1eHa:
a)(x-y-Nx-y+7);
b) (m - 3n - 2)(m + 3n + 2);
YKAAHMUE: c) (a—4b + 6)(a + 6 + 4b);

S3anuimTe 4ucJio B
BUJIE PA3HOCTU KBaJI-
PaTOB ABYX YUMCEJI:

2419 = 2500 - 81

d)Bxr-1+b)(3x+1-D>).

21. Paznoxmte 4yncna Ha NpoCTble MHOXUTENN:
a) 119; b) 319; c) 817;
d) 851; e) 1431; f) 2419.

[posepbTe cebs
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PA3EJ 6

Kyb aByunena

UCCNEAOBAHME:

¢ [pencrtaBum cebe Ky6 C pebpom paBHbiM a + b. Kak BblUMCIUTb

Kak naiitn
ob6beMm Kyba? 3anuwimTte oTBET.

00bEM Kyba?
* Paso6béM Ky6 Ha YacTu: Kybbl pebpom a 1 b 1 napannenenvnenpbl, Kak

Ha pUCyHKke 8. YKaXnte Kakas 4yacTb ABNSETCS TON NN MHOM GUrypon.

¢ Hangsa o6beM kaxgon Gurypsbl, 3anuinte Cymmy HalaeHHbIX Benu-
UYMH. Kakoe BblpaXeHne noiyymnnocs?

¢ [NpupaBHanTe o6beM BCEro kyba cyMMme O6GBbEMOB €ro YacTen.

* 3anuwmnTe nony4yeHHoe anrebpanyeckoe BbipaXkeHue.

':
a’b
3
° &l
O
a+b a’b

PUCYHOK 8

b+a

MNpupaBHaeM 06bEMBI 3TUX dUryp:

—
= .
(a+b) = @ [ a% + a’ +a%b |+ +- + + 67
PUCYHOK 9
(a +b)* = (a +b)* - (a +b) = (a* +2ab+b*)(a +b) = Obocmyiire cam:
=a®+ a’b + 2a’b + 2ab® + ab® + b® = a® + 3a’b + 3ab® + b? - (a-by=7

hOPMY/A KYBA CYMMbI 1BYX BbIPAXEHHM:
(a + b)’ =a® + 3a’b + 3ab® + b®

Ky6 cyMMbl ABYX BblpaXKeHWI paBeH: KyOy NepBOro BblpaXeHWs, Maoc
YTPOEHHOe MpousBefAeHne KBagpaTa MNepBOro BblpaXeHWs Ha BTOpoe,
NIOC YTPOEHHOEe Npou3BeaeHVe MepBOro BbIPaXeHUs Ha KsBagpaTt

BTOpPOro, nnatoc Ky6 BTOPOIO Bblpa>XeHn4d: v
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: 3anoMHu:

i C [IOMOLIbIO ITHX
i dopMmyI1 Ky6 ABY-
! 4JleHa npe/cTaB-
JISeTCH B BUJE

! MHOrouJIeHa.

YKA3AHUE:
20,01° = (20 + 0,01)?

dOPMYNA KYBA PASHOCTH J1BYX BbIPAXEHUN:
(a - b)? =a® - 3a*b + 3ab* - b?

Ky6 pa3sHOCTM ABYX BbIpaXeHUW paBeH: KyOy MepBOro BblIpaXeHWs,
MUHYC YTPOEHHOE Npou3BeAeHNe KBaapaTa NepBoro BbipaXKeHus Ha
BTOPOE, MIOC YTPOEHHOE MNPOU3BEAEHNE MEPBOr0 BbIPaXEHUA Ha
KBagpaT BTOPOro, MMHYC KyO BTOPOroO BblpaXXeHUS:

MPUMEP: 3anuwwuTe Ky6bl ABYY/IEHOB B BUAE MHOIOY/IEHOB:
3
@ @+ 3y (b)) [2a—%bj

PEIUEHUE: @ (x +3y)P=x*+ 3223y + 3-x-(3y)? + (3y)® =
=2 + 9%y + 272y + 273,

(b)) (2(1—%1))3 - (2a)’ -3-(2a) éb+3-2a-(%bjz _ijg -

=8a’ —6a’b +1,5ab” —%bB.

YNPAXHEHUA

1. NMpeobpasyiiTe BblpaxxeHne B MHOIOY/IEH, TPMXKAbl YMHOXWB CamMo
Ha cebs:

a) (a + 1) b) (a - 2)% c) (2x + y)?; d) (2a - 3)%.

2. 3anuwunre Bblpa>XXeHnd B Buae MHoOroudsieHa, npuMMeH4daa (bOpMy}'IbI:

a) (x +y)’ b) (m —n)3; c) (x + 2)% d) (—a+3bj
Amo2r NG-z  9ep-1s  h(ye).

3. MNMpeacTaBbTe OCHOBaHWE CTEMEHU B BUAE CYMMbl U NMPUMEHUTE ang
BblumceHmnsa Gopmyny Kyba CyMmbl.

a) 35% b) 12,1% c) 52%; d) 437 e) 20,01°.

4.Bmecto X 1 Y 3anuwute Takume ogHouneHbl, YTobObl nonyqvm
TOXOECTBO. \

a) (@®*+ X)®=a’ + 3a" + 3a°b? + Y,

b) (3a? — X)?=27a® — 54a® + 36a* — 8a®; Q\\
c) (X + 2a?)? = 8a’ + 24a°b + 24a®b? + 8b3;

d) (@ -X)*=a®—-9a°+ 27a*- Y, %

e) (@® + X)?* =a’ + 3a’b* + 3a°b® + Y.




a) (x* - y')%;

d) —(4m* + n)3,
. 3Y.
g) (ab 4) )

. yl'lpOCTVITe BblpaXXeHuA:
a) (a + b)* — (a - b)*;

c) (x + y)’ - 3xy(x + y);
e) (a - b)’ + 3ab(a - b);

7. YNpOoCTUTE BbIpaXXeHns:

2 3\ (1 3y
a)|=x—=| +|-x+-
37 4 37 2

c)b-2xr+yP-2-CBy-x)3%

5. 3annwuTe BblpaXkeHnsa B BUOAE MHOIMO4Y/1EHA:
b) —(a® + b")?;

3
e) (za+b8J :
3
3
h) —[lm+§n] ;
5 2

c) (3x* - Ty
3
f)[11es—2tp?]
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—1l + l.7c+1l ;
7 2 7 4

3 3
d) 6- l9c+1l - lac—l
3 2 2 3

. MNpeo6pasyiTe BbipaXkeHNs B MHOMOU/IEH:

a) (3ab? + a®b?)?;

2 4,3 1 7}3
o |=-x"y’ +=x ;
)(5 Y 9 Y

e) (0?1x6y2610 - 0,2)3,

b) (m*n® — 3mn)?;
d) (Tabc? - 3a’bc)?;

f) (abc* + 1,2abc)’.

9. Mpn6NMXEHHBIN pacyéT: Hangute NpnbAnxEHHOe 3HaYeHune 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=9,ab=28?HaTypanbHo i1 3HaUYEeHNE BblpaXkxeHns a’® — b3?

b) Kaknm HaTtypanbHbIM 4McnaM MOTMyT paBHATbCA a U b, ecnun

a-b=9,ab=10? Hangnte a® + b

c)a -b=52,ab =1260, a u b — HaTypanbHble Yncna. NpumeHas
Toxaecteo (a — b)? = a® — 3ab(a — b) — b, BblUMCINTE 3HAYEHUE
BblpaxeHusa 2(a® — b?).

YKA3AHME:

1,09° = (1+ 0,09)% ~
~1+3:0,09=
=1,27

[poBepbre cebs

OEi0

"\
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PA3OEN 6

Cymma u pa3HocTh Ky00B JBYX BbIpaXXeHUN

B n3BecTHbIX BaM dopmynax a® + 2ab + b*> = (a + b)* n a* - 2ab + b? =
=(a—b)? TpéxuneHbl a*+2ab +b* 1 a?-2ab + b> ABNATCA MOMHbIMU
KBagpaTamMu COOTBETCTBEHHO ABYYN1eHOB (a + b) n (a — b).

TpéxuneHbl a® + ab + b>n a® — ab + b? Ha3bIBalOTCA HEMNO/THbIMU KBa-
ApaTaMm COOTBETCTBEHHO ABYY/1IeHOB a +buna—b

MCCJIEAOBAHME 1: B npaBoi uactu paseHctsa (a + b)® = a® + 3a®b + 3ab? + b?
npogenaem crneayolime npeobpasoBaHNs:

(a + b)? =a® + b + 3a%b + 3ab?,

(@ +Db)’=a’+b®+ 3ab (a +b).
oTctoda onpenennm a? + b

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?).

UCCNEAOBAHUE 2: B npaBoii 4acTu paBeHcTBa (a — b)® = a® — 3a’b + 3ab® — b?
IpojiesIaeM CIeAYIoIye mpeobpa3oBaHms:
(a —b)®=a®-b® - 3a’b + 3ab?,
(a-b)’=a®-b%-3ab (a - D).
Otcioga onpegenum a® — b®:
a®-b3=(a-b)+3ab (a-0b)=(a-Db)((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:

PA3IOXEHWE HA MHOXWTEZM CYMMbI KYG0B JIBYX BbIPAXEHMH: @

a® + b= (a + b)(a®> - ab + b?) @

CyMMa Ky60oB [BYX Bblpa)keHWii paBHa NpounsBeneHuto cysw

pakeHWii Ha HeMoO/HbIN KBaApaT UX PasHOCTW.

Y




PA3/IOXEHME HA MHOXMTE/IX PASHOCTY KYBOB J1BYX BbIPAXEHMIA: - """"""""""""""""""""""

i 3amnoMHM: :
a® - b* = (a - b)(a® + ab + b?) i 9To popmysibl pasnoxe-
PasHOCTb Ky6OB [ABYX BbIPaXEeHWi paBHa MNPOU3BEAEHUIO ; HHACyMMBL ¥ pasHOCTH

o < KY6OB Ha MHOXXHTEJIH.
Pa3HOCTN 2TUX BblpaXXeHMN Ha HeEMO/THbIN KBagpaT NX CyMMbl. :

[MPUMEP 1: Paznoxurte Ha MHOXUTENN 27a® + 8b3.

PEWEHWE: 27a® + 8b® = (3a)® + (2b)*= (3a + 2b)((3a)? — 3a - 2b + (2b)?) =
= (3a + 2b)(9a% — 6ab + 4b?).

MMPUMEP 2: Mpeob6pasyiiTe B MHOrOYIEH Npon3BeaeHne:
(= by)(x?+ Sxy + 25y3).

PEWEHWNE: Kak BuAMM, NepBblil MHOXWTE b 3TO Pa3HOCTb (x — 5Y),
BTOPOW MHOXMWTE/Tb — 3TO HEMOJHbIV KBagpaT CyMMmbl (x + 5y). Toraa
no ¢opmyne pasHoCTM Ky6oB

(x - 5y)(x®+ bxy + 25y?) = (x)® — (5y)® = x® — 12593,

YMPAXHEHUA

1. 3anuwnTe NosHble U HEMNOJHble 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 + bt 9) 1,6 — 5d; h) 1,3ab + 1.
2. Pasnoxmte Ha MHOXWUTEIM CYMMY M Pa3HOCTb Ky6GoB.

a) m? + n?; b) x® — y?; c) 8 +a’ d) 125 + a?;

f) 27 — x%; g)cd-1,; h) 3 + 1; k) x® - 64.

3. MpeacrtaBbte B BMae Kyba OOHOYMIEHBI U Pa3/IOXXUTE BbIpaXeHNe Ha

MHOXUTEN:
3_ . 3. 1 3 6. 27 143
a) k? — 1000; b) 0,001 +a% )55 al+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?).

Y =
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5. Harngute 3Ha4YeHNs BbipaXxeHni
a)a’-b® ipu 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 MHOIMOY/IEH MO GOpMyie CyMMbl KyOOB.
a) (x® + y°)(a® — 23y° + y'%); b) (3d? + 2¢)(9d* — 6¢cd? + 4c?);
c) (25 - 5y5 + y12)(5 + y); d) (978 — 127r%s® + 16s')(3r* + 4s°).

8. BMecTo 60nblnx OyKB. 3anuInTe TakMe OOHOYNEHbI, YTOObl pa-
BEHCTBO NMPEBPATUIOCh B TOXAECTBO.
a) 2x + A)(4a? — 2xA + A?) = 8x3 + 2Ty?;
b) (A - 4x)(25y* + B) = C? -
C) (A - 3x)(A% - 3xA + 9x%) =-27c® - 8d °.
d) (bx - A)(B + C) = D? - 8y'2.

9. PelunTe ypaBHeHMS.
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(Ba+1)*+(2a+1)(4a*-2a +1)=53
d) 5x(x + 3) = 5(x + 3)(@® — 3z + 9) ~ 30(x + 2)(x ~ 2) = 75.

10. 3anuwmnTe BblpaxeHna B BUAE Npou3BeneHus.
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).

11. CeBunb yTBEpXAaET, UTO BbipaxeHne 753 + 443 KpaTHO 7. Kak ato
NpoBepuTL? TaknM e CMOCOO60M MOKaXNTE, UTO

a) 972 + 932 kpaTtHO 19; b) 2153 + 942 kpaTHO 3.

12. Jokaxunte, 4To nNpun M0OOM LeNOM 3HaAYEeHUW q OaHHble Bblpaxe-
HUA KpaTHbI a:

a) (11-q)® + ¢, a=11,; b)(4-2g)°+8q® a=4
c) 8¢+ (17-2q)°, a=17, d)3¢®+3(4-q)°, a 135@
13. lNpu geneHnn HEKOTOPOro HaTypanbHOro 4ymcna Ha,4

rnony4yaeTca 1, Nnpu geneHnn BTOPOro HaTypasibHOro tfmcn 4 B
octatke nosyvaetca 3. Yemy paBeH OCTaTtok npwﬂgeneHyM Ha

4 cyMMbl Ky6OB 3TUX YnCen. ﬁ
%



[IpumeHeHne popmyn
COKPAaLLLEHHOT0 YMHO)XEHMS
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1. Bbluncnute:
a) 108 - 92; b) 0,94 - 1,06; c) 1,09 -0,91; d) 1005 - 995.

2. 3anuwnTe B BUAE NPOU3BEAEHNS:
a) 2y(y* - 4)(y* + 4); b) (1 - b%)(1+ b?)(1 + b%);
c) —x(3x — x¥)(x* + 3x); d) (a* - 5)(a* + 5)(a® + 25).

3. YNpocTuTe BblpaXkeHUd:
a) (@-1)(a+1)-ala-1) b) (y+ Ty -7+ (y-5)05 +y);
c) (x-3)(x+3)+x(6-x); d) (4 + m)(m —4) — (m - 8)(m + 8).

4. [NokaxuTe, YTO BblpaXXeHUS He 3aBUCAT OT 3HAUYEHUN NEPEMEHHbIX:

a) (a - 10)(a + 10) — (a + 12)(a — 12); b) [y—%](y+%)+(%—yj(y+%j.

5. MNpeo6pasyiite B MHOMOY/IEH:
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. Pelwinte 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’
a) - b———— ) e A :
722 -16 360 57,5 -14,5 922 +88%-2-92-88

9. Pasnoxunte Ha MHOXUTEN:
a)(x-3)2-9; b)Rx-1)2-(Bx+2)? c)8l-(a+4) d) 9(b + 1) - 4.

10. YNpocTnTE BbIpaXXeHna U HanguTe 3Ha4YeHne BblpaXkeHns:
a) (3a - 2b)* - (2a - b)* mpu a =1,35 va b =-0,65;
b) 2Qy-x)+(y+2x)mpuxr=12voy=-14.

11. NMoKaXXMTe UCTUHHOCTb C/IeAYIOLWNX YTBEPXKAEHUM NPU HaTypaibHbIX
3HaAYEHNAX NePEeMEHHbIX:

a) BblpaxkeHune (a + 1) — (a — 1)* kpaTtHo 4;
b) BblpaxeHue (5x + 1)? — (2x — 1)? KpaTHO 7.
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12. [Mpeobpasyrite B MHOMOU/IEH:
a) (a®>-T)(a+2)-(2a-1)(a-14), b) (2 —x)(1 + 2x) +(1 + x)(x® — 3x).

13. Pa3znoxute Ha MHOXUTENN:

a) 0,027a® + 1; b) m? - 0,008n3, c) x® - 0,064y°;
1 7. 15, 8. 3 a2 15
d)@ b e)-a + 505 f)38x +bb.

14. BbISICHUTE UCTUHHOCTb CNeayrowmx yTBEPXOEHWN:
a) 413 + 173 kpaTtHO 58; b) 532 — 125 kpaTHO 24;
C) 663 + 343 kpaTtHo 400.

15. MNpeobpasyinte npousseaeHune (x> — 10x + 6)(2x + b) B MHOrousieH ctaHaapT-
Horo Buaa. lNpu KakoM 3Ha4YeHun b:
a) B MHOrousieHe He 6yaeT y4acTBOBaTb MHOXUTE b X7
b) koapoduuneHTbl x% n x 6yayT paBHbI?

16. Pasnoxute Ha MHOXUTENM:
a) (a + 7)° - 64; b) (96 + 5) - 27, c) cb(c - 6)3 - 125¢%;
d) xby® — 643, e) 2x +y)® - (2x — y)3; f) (4x + 5y)® - (4x — by)®.

17. Onpegenute oWMOKM B paBeHCTBaX:
a) (a + 2b)*> = a*+ 2ab + b b) (m + 4n?)® = m? + 2mn?® + 3mn’ — 64n?
C) (2x — 3y)? = 2x? + 12xy +3y%; d) 27a% + 8b° = (3a + 2b)(9a® — 6ab + 4b?).

18. lnpuHa npsamoyronbHrka Ha 10 CM KOopoye CTOpPOHbl KBagapaTa, A/IMHA 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. INpeobpazynte MHOrO4Y1EH 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) % — 24 + 8 — 32°. Q\E@
22. Pelunte ypaBHEHUS. Q\\\%N

a)x?-2x*-x+2=0; b)y3—6y2+y—6—0' \
c) 4x® — 3x? = 4x - 3; d) 2a® - 18a = a? - ’

v
\7



0bobwiarowue 3asaHus

1. Paznoxunte MHorouyneHbl Ha MHoOXxuUtenn. O6bACHUTE, KAKUM CMo-
co60M Bbl 3TO caenanu.

a) 5a’b - 5b?; b) 7Tab? - Tac?; c) 2a*c — 32b'c;
d) 4c®d - 9cd?; e) —64m?n + 25n; f) 9mn® — 117m;
g) 6x%y? — 24x%2% h) x*y - 16y; k) Tpsq — 7q".

2. Paznoxute MHOrouneH Ha MHOXUTeNn. O6bACHUTE, B KAKOM MNpu-
Mepe Bbl NPUMEHNAN CNOCOO BbIHECEHNSA OOLLErO MHOXMUTENS 3@
CKOOKY; B KaKoM MpUMeHUNN GopmMynbl COKPALLEHHOIO YMHOXe-
HUA, N B KAKOM 06a 3T1x cnocoba. Novemy?

a) 3x%y + 6xy® + 3y3; b) a®> - 2ab + b? - ¢

c)a’-b?—a+b; d) 5a% - 10ab + Hb?

e)x? + 2xy + y* - a% fle+d+c*-d?

g) Txy? + 28xy + 28x; h) 9 —m? + 4mn — 4n’. Mposepse co6

[=] 3% [u]
3. Pewute ypaBHEHNS C MOMOLLbIO NPaBW/Ia PABEHCTBA Hy/I0 NPON3- .
BeAEHUS. E ol |
a)x(x-4)=0; b) 6m*-54m*=0; c)a*-a*-a*+a=0; :
d) 10062 - 4b*=0; e)a’-2a’+a=0; fin®-12+3n2-4n=0.

4. Npeobpasynte Npon3BeAEHNE B MHOTOY/IEH:
a) (1 +4b)(1 - 4b + 16b%); b) (- 7p + 5k)(25k* + 35pk + 49p?).

5. Haigute HaTypanbHoe unciio n B paBeHctee: 111111 — 222 = n?

6. a) OT KBagpaTta CO CTOPOHOW X CM OTpEe3ann NPSAMOYrO/bHUK LUN-
puHon 2 cM (pucyHok 10, a). MNiowaab OCTaBLIEroca NpsaMoy-
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 nonyunsLleroca nps-
MoyrosibHMKa Ha 39 cM? 60nblue niowaan keagpata. Hangute

nepuMmeTp KBagparTa.
7. a) Jokaxxunte paBeHCcTBO AnodaHTa:
(ac+bd)?+(ad—-bc)?=(a®+b?)(c*-d?). V'S
b) NpumeHsaa paBeHCcTBO [nodaHTa, pasnoxmTe Ha MHOXUTENN: x
E c«&b

1) (3¢ + 7d)2 + (3d — Te)% 2) [3a+§bj +(3b—ga] . o PH

X CM




GYHKLIUA

10
9
8
7
6
5 B atom paszene Bbl U3yyute
DYHKLWH, IMHEIHYH0
4 DYHKLMH.
3
2
]
-1 o1 /2 3 4 5
=1
X
l
- DyHKuwa

COOTBETCTBOBA/O TO/IbKO 0/HO 3HAYEHME
nepeMeHHoiA y. B npoTuBHOM cyyae aTa
3aKOHOMEPHOCTb HE CYNTAeTCA GYHKLMEH.

BHuManwue: Y1obbl 3aK0HOMEPHOCTb
Y Ha3blBaNach GYHKLMEN, He0BX0ZMMO, YTODbI
KaXz10My 3HaYEHMI0 NEPEMEHHO X

Moyemy ?

«@YHKUMA» - 0HO U3 OCHOBHBIX MOHATUA B MaTeMaTuke. Ecam
MEX1Y IBYMS! NEPEMEHHbIMY BE/IMYMHAMM CYLLIECTBYET HEKOTOpas
3aBMCMMOCTb, TO OHa 0bpa3yeT dyHKuuio. B cnyyae, Koraa 3Have-
He KaKoiA-HNbyb 0/HOIA U3 1BYX NEPEMEHHBIX ABNSETCS NpUYN-
HOA MOJYYeHUs MO KakoMy-7bo NpaBuay COOTBETCTBYIOLIETD
3HaYeHWA ApYroit NEPEMEHKOIA, TOTAa BTOPast NepeMeHHas OKasbl-
BAETCA 3aBMCMMOIA 0T nepBoid. [lepBas nepeMeHHas Ha3blBaeTCS
CB0OOAHOI (He3aBMCUMOIA), BTOPas-3aBUCHMON, B3aMMOCBS3b
MEXZY HUMI — GYHKLLMOHANLHOM 3aBUCUMOCTbIO (DYHKLMEN).

Hanpumep, aBToMobunb, ABuxywmiicst co ckopocTbio 70 kM/4 3a
1 yac npoeaxaet 70 kM, 3a 2 yaca 140 km, 3a 5 yacos 350 kM u
TaK fanee. To €CTb KaxaoMy MPOMEXYTKY BPEMEHM COOTBET-
CTBYET ONpe/eNeHHoe paccTosiHue. B 3ToM npumepe 3akoHoMep-
HOCTb (CBA3b) MEXAY BPEMEHEM W PacCTOHMEM 3aaETcs Mo
npaBuy s = v - t.

(OyHKUMA - 3T0 COOTBETCTBME (NPaBW/I0) MO KOTOPOMY Ka-
XA0MY NEMEHTY x U3 MHOXECTBA X COMOCTABNAGTCS EJMH-
CTBEHHbIil 3NEMEHT 3 U3 MHOXecTBa Y.

He YHKLWS
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3asaHne GyHKUUM

CyLlecTByeT HECKOMbKO CNOCO60B 3adaHnsa GyHKUMKN: 3agaHne bopmy-
nou, Tabnuuern nan napamu yncen, rpadmkom (gnarpamMmmon) n ap.

- 3anomuu: He Bcerga ygaeTca nepeiT U3 0LHOr0 Coco6a 3aaHus
: OYHKIUH K JPyTrOMY.

. SAIAHUE @YHKLIUK IDUPMVHOVI:
HPMMEP:@y=2x+3; @y:—Sx; @y:xz; @y:%mnu.

B obwem 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 pyHKLMN dopMyrion.

Ecnn ¢yHkuma 3agaHa Gopmynion, To, NpuaaBasd 3HAaYEHUA He3aBUCK-
MOW MEPEMEHHON, BbIYNCAAIOT 3HAYEHUS 3aBUCMMOW MEPEMEHHON. IDTn
3HaYeHMsa 3anucbiBatoT B Tabnuuy Uav B BUAe nap ymcen. B cootBeTcTBum

C napamm 4ncen cTpoutca rpadpuk GyHKLUMN. Ya
II. SAIAHUE GYHKLIAW TABTULIEA UMW TTAPAMU YUCEN:
He3asucvmas nepemeHHas 4 ) 7 9 11 7 \‘
3aByCuMan NepemMeHHas y 5 8 3 2 6 5 b/s/
Mapa uucen: (x; y) — {(4; 5), (5; 8), (75 3), (9; 2), (11; 6)} N
2
[11. SAZAHUE TPADUKOM: 1 _
-3-2/-1 10 1 x
DYHKUMIO MOXHO 3a4aTb rpaduyeckm C NMOMOLLBbIO HEKOTOPOW Kpu-
PUCYHOK 1

Boi. Hanpumep, Ha pucyHke 1 dyHKums y = f (x) 3agaHa rpadpuyecku.

B paBeHcTBe y=f(x) He3aBMCUMaa NepemMeHHas x HasblBaeTca apry-
MEHTOM, 3aB1CMMasA NepeMeHHas y Ha3blBaeTCa 3Ha4YeHUeM GyHKLMN.

YNPAXHEHUA,

1. BbiaicHUTE, 9BNAETCA /M 3aBUCUMOCTb MeXAy NepeEMEHHbIMMW, 3a4aHHas
B Buae tabnuupbl nam nap ymcen, dGyHkumen? Ecnm sta 3aBUCMMOCTb ABNSA-
eTcs yHKUMen, TO BbINULLMUTE 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)




2. Hangute 3Ha4YeHuna GyHKLNN.

a)f(x):%npmx=—5;x=0;x=10; b)f(x)=3.7c+lanx:%;x:%;x:%.

3. dusuka: Ha Teno, norpy>xeHHoe B BoA4y, AENCTBYET AaB/IeHME, Bblumcage-
mMoe no dopmyne flx) = 100000 + 9800x (% (x — rnybuHa Boapl). Bblumnc-

nWTe OaBneHue Ha naosLua Ha rmybuHe x =3 M, 5 M, 7 M.

4. Onpegenute 3aKOHOMEPHOCTb MEXAY 3HAYEHUAMM apryMeHTa n GyHKUMK
n 3anuwmte popmyny GyHKUMK, 3a4aHHON Tabanuern n napaMmm Yncen.

a) t, BpeMsd, 4acel 1 2 3 4 5 6
S, paccTogHMe, KM 50 100 150 200 250 300
b) x 8 -6 -4 -3 -2
VKASAHHE Y -31 25 17 13 -7 1
Ty ) {(-1;-2), (- 2;-4), (- 3; - 6), (- 4; - 8), (5; 10), (6; 12)};

d) {(1; 0,5), (2; 1), (3; 1,5), (4; 2), (5; 2,5), (6; 3)}.
[NocTponTe rpadmnkm 3TMX GyHKLUNN.

5. 3popoBbe: OyHKUMA f(x) = 9 onpenensaeT 3aBUCUMOCTb MexXay YMC/I0M
Kaniopuin M KOMMYEeCTBOM XMpa B KakKoOM-Mbo nuwe. 3gecCb x — KOMu-
4ecTBO Xupa B rpammax. Onpegennte KanopumHOCTb CNeaytoLmnx npo-
OYKTOB MUTaHWUS:
a)xneb,x=0,51; b)MakapoHbl C CblpoM, x=2T; C)nuuua, x=17T.

6. BusHec: B marasmHe ObITOBbIX TOBApOB paboTHMKAM 3apaboTHasa naarta
3a Hegento M HagbaBKM K Hel pacymMTbIBaAlOTCA C MOMOLLbIO CrieayroLnx
OYHKUMI (x — NnonydeHHas oT NpoAaXk CyMma AeHer B MaHaTax):
flx) =200 + 0,52, ecnnx<2000AZN,

f(x) =1000 + 0,1, ecnmax=2000 AZN.

Onpepenute BbiN1a4eHHYO pabOTHMKaM CyMMY OEHEr 3a MOC/efHIo
Heaenio, eCcnu Bbipyyka OT NpoAaXk CoOCTaBaaNa:

a) 2600 AZN; b) 1890 AZN; c) 2000 AZN; d) 3420 AZN.

7. Ecnv 3agaHHble napbl Yyncen obpasytot GyHKLUMIO, TO BbIMULLMTE 3HAYEHUS
aprymeHta un ¢yHkunun. B npoTMBHOM ciyvae oObACHUTE NOYEMY 3TO He
dYyHKUMA.

a) {(a, 1), (a, 2), (a, 3), (a, 4)}; b) {(a, b), (¢, b), (d, b), (k, b)}.

8.Hangute 3HayeHus x, ecnm 3HayeHua oyHkumm flx) =7 + 0,5 pa
18; 0; -3,5.

9. ®dusumka: HxenpuseaéHHasa Tabnmua NokasbliBaeT 3aBUCUMOCT MO€-
depHOro gaBneHns oT BbICOTbl Hag, YPOBHEM Mops h.

h, km 0 0,5 1 2 3 4 20

10
D, MM pTYTHOMO cTona | 760,0 | 716,0| 674,0 | 596,1 | 525,7 | 462, 4.8 ﬁ 40,9
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a) Onpegenute atMochepHOe daB/ieHMe Ha BbicoTe 1 KM,
3 KM, b kM, 10 KM.

b) Ha kakon BbicoTe aTMocdepHoe faBreHne Oyaer paBHO
760,0 MM pr. CT.,, 674,0 Mmm prT. CT., 40,9 MM pT. CT.?

10. Ha pucyHke 2 paH rpaduk M3MEHEHWUS MPOAOIIHKUTENb-
HOCTW OHA B 3@aBUCUMOCTM OT BpeMeHn roga. Ha ocu opgu-

HaT OTMEeYeHa NPOJO/HKMUTENbHOCTb OHSA Ha NEPBOE YNCIO A TIDOAOTKATENLHOCTb HS, MUH.
KaXgoro mecsila, a Ha ocu abCcumcc — NopsiAKOBbIA HOMEpP 900
Kakgoro mecat, 800
a) 1-ro yncna Kakoro Mecsia NPoAo/IKNTENBHOCTb AHA Obina 700
10 wacos, 700 MuH., 850 MuH.?
b) B kakoe BpemMsaA roga NpoOAO/IKUTENbHOCTb OHA Oblna 5ty
6onblue 700 MyH., MeHbLue 10 Yacos? 000 MecAUbl|
001 2345678910112

c) CkonbKo 4acoB cocCTaBnsna MNpOOO/KUTENNbHOCTb AHS
?
1 aHBap4, MapTa, Mas, UK, OKTAOPS? PUCYHOK 2

11. daH rpaduk dyHkumn y(x) (puc. 3). Onpegennte no rpa-
duky:
a) 3HaveHus y(0), y(2), y(4), y(-1).

Y
b) Mpn kakom 3Ha4YeHUN X GYHKUMA NOAY4UnT 3HadveHus 1, 2, 0? 1
c) Ha3zoBUTE HECKOMBbKO 3HAYEHUN X, MPU KOTOPbIX 3Ha4e- ‘A,t
HUSA Y UMENN NONOXNUTENbHbIN 3HaK. 5 /
d) Ha3oBUTE HECKOMIbKO 3HAYEHUIN X, NPU KOTOPbIX 3Ha4e- ) >
HUS Yy UMENN OTPpULLaTENbHbIN 3HAK. 012131415 N
€) HazoBuTe HEeCKO/bKO 3HAYeHun &, NpuU KOTOPbIX 3Haye- PUCYHOK 3

HUS Yy OblnKn Obl paBHbl HYHO.
m) Kakne wn3 touek (2; 0); (4; 1); (O; 1); (O; =1); (=1, 0)
OTHOCATCS K AaHHOMY rpaduky? Noyemy?

12. ®yHKuUMa 3agaHa dopmynon: flx) = %(Zx +1).

a) Yto o3Hauatot 3anuck f(3), f(=12), f(2, 1)? Kakne 3HaueHuns
cnepyeT 3anucatb BMECTO x B AaHHoOW dopmyne f(x),
4YTOObI BbIYNCINTL NX?

b) Ha ocHoBe paBeHctB f(x) = 0; f(x) = 2,4; f(x) = -0,9
HanguTe x

13. ®dyHkumnsa 3agaHa ¢opmynon p(x) = 2 — 5x2. Cpegn npuse-
OEHHbIX HMXKe paBeHCTB HalauTe BepHbIe.

a) p(- 2) = 18; b) p(4) = 78;

14, 1)_-3
K p(_gjzlg’ < p(zj_ 4
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JInHeHas GyHKUMSA

JNuHeitHaa yHKUMA — 3TO PyHKLUMS, 3aaaHHaa GopMy/io —y=ax+b
(@ n b HekoTopble Yncna). a yrnoBoi KosdPUUNeHT, b cBOGOAHbIN KO-

addmumneHT.
[Padumk NnUHernHoOm GyHKUNN — npaMasn IMHUS.

YA y=3z-1 [TPUMEP: MocTtpoutb rpadpumk dyHkumn y = 3x — 1.
8
(3,8 _
/] PEWEHUE: Bbinuiwem HeCKoMbKO nap 4Yucen, yaoB/IeTBOPSAOLWMX aHHON
5 dopmyne, n coctaBum TabNnLy 3HaYEHNN:
(2,5
/ x 0 1 2 3 Mapbl yncen:
2 (1 2 y —1 2 5 8 {(07 - 1)7 (13 2)7 (27 5)7 (3a 8)}
o/ T3 =x OTMETMM B MPSIMOYrO/IbHOM CUCTEME KOOPAMHAT TOYKM, COOTBETCT-
-l BylOLLME 3TUM MapaM YUCEes, U COeAUHUM UX NUHUEN. [MonyYeHHbIRn
rpaduk aBNAeTCs NPAMOA IMHUEN.
PUCYHOK 4
: 3AMEYAHUE: CornacHo akcuome npaAMoi Yepes ABe pasHble TOYKK
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;| MpoXOoauT eMHCTBEHHaa NpaMas, To ANS NOCTPoeHUs rpaduka NnHeii-
{ AkcroMa: Yepes ase i | HOW GYHKLMM JOCTAaTOYHO OMpeaensaTb 3HaYeHUs GyHKLMKM TONMbKO ANS
| TOYKHM POXOAHT i | [BYX 3HaYeHWI aprymeHTa.
OJJHA U TOJIBKO OJHa :
Hf)ﬂMaﬂ AHA MpamMasa nuHug, asnaowancs rpadmnkoM dyHKUMK y = ax + b B rps-
E MOYro/IbHOM CUCTEME KOOPAMHAT, 06S3ATE/IbHO Mepeceyqyér ofgHy U3
ocevi KOOPAUHAT.
Yto6bl onpeaenntb TOUYKM MepecedeHns NpaMon IMHUA C OCAMU
OX 1 OY Heo6XxoaAnMO:
Q,qnﬂ ornpegesieHnss TOYKM rnepecedyeHnss rpaguka ¢ ocoto OX
noacrasutb B popmyny y = 0 u Beryncnts x: (x, 0);
@,qnﬂ oripegesieHnss TOYKU MnepecedeHuss rpapuka ¢ ocbio OY
noacrasutb B popmyrny x = Ou Boiyncmts y: (0, y).
YA

JdenctBntenbHo,

/(O’b) opu x = 0, y=axr+b=a-0+b=>b.—~ 3Hauut: (0,b).
npuy =0, usy =ax + bmoayunrca O=ax+b
b :
-=,0 : b
( & j ax=-b u x= —Q, - 3HauurT, [——,OJ. %
: a a @,
PUCYHOK 5 Takum ob6pasom, rpaduk GyHKUMKM y = ax + b nepecékaes,o

b
(abcumcc) B Touke (_E’Oj ocb, OY (opaunHart) B Touke (0] CYHOK 5).

Y

Y




[TPUMEP: Onpenenute Toukn nepeceyeHus rpaduka GyHkUmMm y = 2x — 3
C OCSIMM KOOPAMHAT.

PEWEHUE: OpavHaTa Bcex Touek, MexallumMx Ha ocu abcumcca (OX)
paBHa Hynto. MNostomy npny =0 2x -3 =0 ux =1,5. Takum o6pasom,
rpaduk GyHkUMM y = 2x — 3 NepecekaeT ocb abcumcc B Touke (1,5; 0).
Abcuncca Touek, nexawmnx Ha ocu opguHat (OY) paBHa Hysto.
Mostomy npu x = 0 B popmyne y = 2x — 3 nonyymm y = -3. To eCTb,
rpadmk QyHKUMKM y = 2 — 3 NepecekaeT oCb opanHaT B Touke (0; -3) .
Oteert: (1,5;0) n (0; -3).

Ecnn B dopmyne y = ax + b npuHATb @ = 0 TO NONYYNTCA MOCTOAH-
Has dyHKuMS, y = b rpadmk KOTOPO ecTb NpsiMas, NPOXOAsLLasn Yepes
Touky (0; b) napannenbHo ocn OX (pPUCYHOK 6).

OYHKMA y=b (b>0) OYHKM y=b (b<0) dYHKUMA y =0 (b=0) OBPA3EL: y=2ny=-1

yl\ yl\ yl\ yl\
b y=2
y=0b N . y=0 . ’lo .
(0] x (0] b x @) 9 x
T —1 y:—]_
y:
PUCYHOK 6

Mpu a > 0 rpaduk dyHKUMK y = ax + b 06pas3yeT oCTpbI yron ¢ no-
noxuTenbHbIM HanpasneHnem ocn OX (pucyHok 7). Mpu a < 0 rpadumk
dyHKUMKN y = ax + b obBpasyeT Tynow yros € NoAoXUTENbHbIM HanpaBs-
nexHnem ocm OX (pucyHok 8).

Mo puCyHKy 9 BbiiCHUTE 3HaK KO3QdUUMEHTa a U BUL Yriia Mexay
rpadmkom mn ocbio OX.

Ocpblit yron: a> 0 Tynoit yron: @ < 0 OBPA3ELI: Ya
YA yA /Y =1,0x]+ 9
A EY
/ yz—r—4/.| W73 |-
< [ AL
A 2210l L] |3

/)

PUCYHOK 7

\

PUCYHOK 8

/
QY

PUCYHOK 9

A
Y
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YMPAXHEHUA.

1. Kakne 13 cnegyrolimx GyHKUMIA SBASIOTCA NMMHENHBbIMU QYHKLUMAMU 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 durypa nonyymtcst B NpAMOYrO/IbHOWM CUCTEME KOOpAWHAaT, eCciim noc-
nepoBaTtenibHO COeAMHUTb OTpe3kKaMm ToUkM ¢ abcumccamm 5? Kakoin dpopmy-
710/ MOXHO OMmMcaThb MOTYHYEHHYIO IMHUIO?

b) Kakyto ¢purypy o6pasyioT TOUKK, COOTBETCTBYIOLLME rpaduKky GyHKUNN y = —2

3. MocTtponTte rpadmk dyHkUMK y = x + 2: [1o rpadurky onpegenmTte Kakme ns Touek
11
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 MNPUHALMIEXHOCTb 3TUX ToudeK rpaduky GyHKLUK
y=x+ 2 6e3 noctpoeHnsa rpadumnka?

4. TeomeTtpus: opmysnbl NepuMeTpa M Naowaan KBagparta aBnsaoTcsa GyHKLNSMMU,
3aBUCALLMMKM OT ANMHbI CTOPOHbI KBagpaTa. o nHpopmaumm, npeactaBneHHoOM
B Tabnmuax, BbIACHUTE Kakas M3 QyHKUUIA ABNASETCS IMHENHOW U 3anuinte eé
dopmyny:

[inuka 112345 IV 12345
a) | CTOpOHbI, @ b) ' CTOPOHbI, @
Mepuverp,p 4 8 12 16 20 Mnowagp,s 1 4 9 16 25

5. CoctaBbre Tabnunuy 3Ha4YeHUn 049 3a4aHHbIX IMHENHBIX GYyHKUNNA. BbiScHUTE, B
KaKMX YeTBepTsxX pacnosioxXeHbl rpadukm 3TMX GyHKLNNA.
a)y=2x+1; b) y = - 3x; c)y:%x—l; dy=17-1,5x.

B kaknx Toukax rpadumkmn dyHkumm nepecekatotca ¢ ocamm OX n OY?

6. CocTtaBbre T1abnuuy 3HayeHUM x v y no pucyHky 10 n 3anuwmte dopmyny
dyHKkunn. Kakonm yron obpasyet rpadunk GpyHKUUN C NOMOXUTEIbHbIM Hanpas-
nenvem ocu OX B KaXxgoMm cnyvae?

Ya Ya Ya
v/
/ YA YA
\
2
1 _ 1 _ 1 _ N L
0 x o[ 1 x 0/ 1 x -10 o - 0
|
PUCYHOK 10, a PUCYHOK 10, b PUCYHOK 10, ¢ PUCYHOK 10, d YHO .8

\Y/



7. Kakyto npsamyto o6pasytoT Toukn ¢ abcumccon 0? Kakyto npsimyto obpa-
3YIOT TOUKM C opamHaTton 0?7 3aganTe aTn Nnpamble popmMynamu.

8. OyHKUNA Yy = kx ABISETCHA YacTHbIM criydaeM GyHKumm y = kx + L:
a) Kakas Touka Bcerga npvHagnexut rpaduky ¢yHkumm y = ka BHe 3aBu-
CUMOCTM OT 3HAYEHUN 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 GyHKUnK, Ixkaman npuwén K cneayowmm
BblBOAaM. Bbipa3sunTe Balle OTHOLLUEHWE K €ro yTBEPXAEHMNAM, 0O0CHYyNTE,
KakoM 13 3TMX BbIBOLOB BEPEH, @ KAKOWN HET:

a) rpaduk dyHKUMK iy = b + 2 NepecekaeT O0Cb opanHaT B Touke (0; 2);
b) rpaduk dyHKUMKM y = —3x — 1, o6pa3yeT TYyNon yros c nooXnTeIbHbIM
HanpaBsneHneM ocu abCUMNCC N HE NepeceKaeT OCb OPAMHaAT,

—% y = 1,5 — 2 coBnapalor;

C) rpaduKkn QyHKUNI y = 3z

6x—-10 —6+7x
. ny= 3 nepecekatot ocb OY B of-

d) rpadukm pyHKUNA y =

HOW 1 TOMN Xe ToYKe.

10. nqa dyHkumn y = — 0,5x + 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 rpadnkK GyHKUUM NPOXOANT HEPES TOUKY
a) M(-2; 4); b) N(5; 2)

12. Hangute 3HaveHne cBob60aHOro KosdduumeHta b pyHkumm y = -3 + b
€C/IM U3BECTHO, YTO rpadmnk GyHKLNM NPOXOANT YEPES TOUKY
a) A(-7;-12); b) B(3; -7)

13. Onpegenute 3Hakn KoadduumeHToB k u I mHeHON PyHKRIMM Yy = kX + 1
no pucyHky 11.

YA YA YA
0 > e IEEe 0 >
PUCYHOK 11, a PUCYHOK 11, b PUCYHOK 11, ¢
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BsauMHoe pacnonoxenne
rpapuKOB NUHEHHBIX PYHKLUNA

~N
=
]
(=}
™
<
o

B0O3MOXHbI TpU c/yyasi B3aMMHOIO PacrofioXeHUsa OBYX MPSMbIX
ANHWI (PUCYHOK 12 a, b, ¢).

. [epecekaioTcs [apannenbHbl CoBnagatot
; BcriomHuTe: § m m m
KakoBo B3auMHoOe n
| pacnonowenne n 7
i JIByX NPAMBIX?

PUCYHOK 12, a PUCYHOK 12, b PUCYHOK 12, ¢

BbIiCHUTb Kak pacnosioxeHbl ABe NpsiMble 3afaHHble popmynamu,
MOXHO 6€3 MOCTPOEHUA Cammx MpsaMbIX. PacCMOTpuM 3HaueHns a, u
a,, b, 1 b, NpU PasNNYHbIX B3aNMHbIX NOMOXEHNAX NPAMbIX, 3aAaHHbIX
dopmynamn y=ax+b ny=ax+b,

YA
MPAMBIE NAPAJUTESTbHDI \ OBPA3ELL;
Ecima, =a,, b, 2 b, npamMble R Mpambie y = -2x+ 2,y = -2x,
y=ax+b ny=ax+b,na- . y =—=2x—1 napannesnbHbl
pannenbHbl (PUCYHOK 13) \0 U\
\|_| PUCYHOK 13
YA
MPAMBIE COBMAJAIOT OBPA3ELL:
Mpu a, = a,, b, = b, npsimMble Yy=>5x+2,y=2+5x,
y=ax+b ny=ax+b 1 : . diiz xatlori Ust-Ust-o dusdr.
1 1 2 2 O :f
CoBMagatoT (PUCYHOK 14)
PUCYHOK 14
YA
MPAMbIE NEPECEKAOTCS OBPASELL:
Mpua, #a,npaMble y =a,x +b, u X MpsamMble y = 7x + 1, y = 6x,
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

MTPUMEP: BbisicHnte B3aMMHoOe pacnonoxeHue rpadukoB NMNMHERHbIX GYHKUWUIA y = 22, y = 22
y=2+x,y=3x+1,y=2r-52,y=x+2nx+2-y=0
PEWIEHUE: iccnepyem yrnoBoi n cBOGOAHbIN KO3OOULMEHTBI IMHERHBIX QYHKLNAY.
QTaK Kak yrnoBon koapoOuuMeHT dyHKuum y = 2x > pa-

BEH 2, TO rpadmkm aTnx GyHKUMN napanienbHbl

N7



@ Mpadukn QyHKUMN y =2 +x, y=x + 2 U x + 2 —y = 0 coBnNagatoT, TaK
KaK Y HUX 1 yrnoBble Ko3ddnumeHTbl n cBo60AHbIE KOIPDULNEHTBI
OAMHaKOBbl. 34ecCb BblpaxeHne xr+2 -y =0 MOXHO 3anucatb Kak
y=x+2.

YNPAXHEHUA

1. Onpegenute B3aMHOE pacnosioxXeHne rpadunkoB GyHKLMN:

a)y:3.1'l/ly=3x+5; b)y:x+5l/ly=—3x+1;
lx-1,1
Qy=Tx+1 uny=-Tx-1; dyy=x-11 u y:O’.zl’ ‘

2. MOXHO N yTBEpPXKAaTb, YTO rpaduKkM HUXKEeyKasaHHbIX QYHKUMIA na-
pannenbHbl? MNouemy?

_15 S _10.._ _ 2. a.
a)y_?x+2 Ny =>5x-2; b)y 5% luny 3 3;
Qy=x+4 ny-x=4 d)y:%x+7 My:%x+7.

3. OyHKUMA NPSAMO MPOMOPLMOHANbHON 3aBUCUMOCTU Yy OT X UMeEET
BUA y=xx. [ANa HMXKeyKa3aHHbIX CrlydaeB Hangute KosdbOULMEHT K 1
3anuwmnte dopmyny GyHKUMN. BbidCHUTE B3aMMHOE pacronoXeHue
NOAYyYEeHHbIX NPAMbIX:

a)xr=8,y=14; b)yx=-3,y=09; c)x=5y=12;
d)x=-8,y=-6; e)x=15,y=6; fle=25y="T,
glx=9,y=-18; h)x=-0,5,y=3; m)x=4,y=-3.

4. Hanpgute owmnbKy B MOCTpOeHMn rpadmka (pucyHok 16, a, b, c). Kak
OO/MKHbI pacnonaratbcs rpadukm dyHkunin? OTBET 060CHYIMNTE Mpa-
BW/IbHbIM NOCTPOEHNEM FPadUKOB.

5. MNMocTtponTe rpadumkm 3agaHHbIX GYHKUWI B OOHOW U TOW Xe cucteme
KOOPAMHAT U BbIACHUTE B3aMMHOE pacrnosioxeHue rpadukos. Ona
Kaxgoro rpaduvka onpegenmte yrnoBom Ko3hPpuumneHT.

a) flx) =-3x + Tng(x) = 0,5x - 2,5; b)y=x+9ny=x-T1,
c)h(x)=1-xng(x) =x-4; dy=-x+5ny=0,2-=x.
Kak pacnonoxeHbl npsiMble C pa3HbIMU YI/TI0BbIMU
koadbuumeHTamm? Yto Bbl MOXeTe CKa3aTb O B3aMMHOM
pPacnonoXeHUN NPAMbIX C OANHAKOBbIMWU KOG dULMEHTaMn npu x?

6. BMecTOo 3BE3404KM B paBEHCTBax BNULLMTE Takme 4Yncna, 4tobbl rpa-
dunkn 6binun:
1) napannencHbl; 2) nepeceKkanuce;
3) coBnagann, ecnm BO3MOXHO.

a)y="*x voy="*x+5; b)y=*x+19vey=-*x+9;
cy=*x+0,4dvey=-—*xr+0,4; dy=*xr-15vey=x-1,5;
e)y:%x+5vay=*x—*; f)y:*x—7vay=%x+%.

—lx .ﬁ%/
]y

PUCYHOK 16, a

YA 4

z
O

a

(e}
|y

Ky

0

(> Wi~
Yy=x=2,9

PUCYHOK 16, ¢

NG
87
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JluHeiHoe ypaBHEHUe ¢ ABYMS
nepeMeHHbIMU U ee rpaduK

|. IMHEVHOE YPABHEHWE C 1BYMS MEPEMEHHBIMU

YpaBHeHVe BUAa ax + by = ¢ Ha3biBaeTCH IMHEHbIM YPaBHEHUEM
C OBYMSA NepemMeHHbIMU.

BHUMAHME: 3aecb a U b KOIPPULMEHTbI NPU MEPEMEHHbIX, ¢ — CBOOOAHbIN
CTeNeHb JMHEIHOTO KOO PULMEHT, x N Yy — NepPEMEHHble. Hanpumep, 2x — 3y = 5— nnHenHoe
YPaBHEHUA C 1BYMH ypaBHeHUe ¢ KoadpduumeHTamn: a = 2, b =-3, c=5.

NEpeMEeHHbIMY paBHa 1
[Napa 3HauyeHn NepeMEHHbIX, MPU KOTOPbIX YpaBHEHWE obpallaeTcs

B BepHOEe paBeHCTBO, HAa3bIBAETCHA KOPHEM (peLIJGHVIeM) YpaBHEHNA.

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.

- .......................... IPUMEP: B ypasHenmn 52 — 2y &
3aroMHHUTE: Q 5
asuTe NepeMeHHyto y Yepes x;
B /uHeitHOM ypaBHeHm PIPASUTE NEPEMERRYIO y Hepes &
C /IBYMS! NIEPEMEHHbBIMY @ Bblpa3V|Te nepeMeHHyto x 4yepes y;
i MOXHO OAHY ne- @ YTO MOXHO CKa3aTb O KOPHE ypaBHEHUS Hx — 2y = 8?
© PEMBHHYI0 BbIPA3WTh
Yepes Apyryi.
PELWIEHWE:
@ 5:-2y=5, 13 K10/ CTOPOHbI PABEHCTBA BbIYTEM Bar,
50— 94— R0 =8 — (557 C/ENaeM NpuBe/EHNE NOA0OHbIX ClaraeMblx,
—y = 8 — B, 06 CTOpOHbI PaBEHCTBA PA3AeIMM Ha -2,
-2y : (-2) = (8 - 3x) : (-2),
y=2,50r-4 370 ECTb BbIPAXEHWE vy YEPE3 .

€) 5x-2y=5, K KaX/10/ CTOPOHE PaBEHCTBA NP6aBIM 2y. @
Br—2y+2y=8+2y,  CAENAEM NPUBEACHYE NOAOGHIX CAaraeMbiX.

bx = 8 + 2y, 066 CTOpOHbI PaBEHCTBA PA3AEMM Ha 5. 'S
5x:5=(8+2y):5, \
x=16+04y 3T0 CTh BbIPAXEHIE 2 YEPE3 y.

N7




@ 5x — 2y = 8. JTiobaa napa 4ncen, obpallatoLlas ypaBHEHME B BEPHOE

1

paBeHCTBO, MOXET CUNTATbCH KOPHEM ypaBHEHUS. [TogcTaBne BMECTO &
HEKOTOPOE YMC/0, BbIYNCNAETCA 3Ha4YeHne y. NonydyeHHas napa vucen
3anucbiBaeTcs B BUAE (x; y). DTO U €CTb KOPEHb YPABHEHUS.

Hanpumep, Ecnv npuHatb =1, 17051 — 2y = 8 nToraa, y = —1,5. 3HauunT,
; —1,5) ecTb KOpeHb ypaBHeHUs bx — 2y = 8.

YMPAXHEHUA

1.

ABNAOTCA NW AaHHble YpPaBHEHUA NIMHENHbIMU YpPaBHEHUAMU C ABYMS
nepemMeHHbIMun?

a)3x -y =11, b) xy + x =-8; c)m-2n=29;
d) 2 = 3x + 10y; e) 12x + 6y = 0; f)s + 3t =-2;
g) 8x* — 4y = 5; h) 0,6x — 4y = -3.

Boinnwnte koadpdPuuMeHTbl a, b 1 ¢ B NMHENHLIX ypaBHEHUSAX C OBYMS
nepemMeHHbIMK BUAa ax + by = c.

. Kakve 13 nap 3HayeHu x n y Tabnuupl

x 5 4 -3 2 0 4
y 0 3 4 -3 -5 -3

ABNAIOTCS KOPHAMUN YPOBHEHUSA:
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 NMHENHOE ypaBHeHMEe C ABYyMA nepemMeHHbIMM KOPpHEM KOTO-

poro aBnseTcs napa uncen: a)x = 3; y = 1,5; b)x=0,7;y =-5.
3anuunTe e HeCKONbKO KOPHEN NOTYyYEHHOro ypaBHEHUS.

. B ypaBHEHNAX Bblpasnte NEpeMEHHY0 Yy Yepe3 x M 3anulinTe Kakon-

HMOYOb KOPEHb YpaBHEHUS.
a)dx+2y="T; b) -5x +y=-12; c) x + 15y = -30;
d) 3y —14x = 21; e) 4x - by = 20; f)-x-y=0.

.B YPAaBHEHUNAX Bblpa3nTte nepemMeHHy x 4epes y M 3anvuunte Kakom-

HMOYOb KOPEHb YpaBHEHUS.
a)dx +2y="T; b)-bx+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 koadpodnumeHT a, ecnun napa (2; 1) aBNAETCS KOPHEM ypaBHEHUS

V7

ax + 2y = 8. Hangute 13 ypaBHeHUsa y npu x = 5.

MoxHo bb1n10 BMECTO
Y NOACTaBUTb HEKo-
TOPOE YKC/0 U Bbl-
YUCAUTD 2.




9. 250 naccaxupoB kopabna HeobxoauMMO pasMeCcTUTb B ABYX- U TPEX-
MECTHBbI KatoTa, TaK 4ToObl CBOOGOAHbBIX MECT HEe OCTaniocb. CKOIbKO ABYX-
MECTHbIX U CKO/IbKO TPEXMECTHbIX KatoT Ha kopabne?

10. Ckonbko MoOHeT no 20 ranmk n ckonbko no 10 ranuk noTtpebyetcs,
4yTOObI pasMeHaTb 1 MaHaT? Miccneayrite BO3MOXHbIE BapuaHTbI.

11. Kakne 13 NMHENHbIX YpaBHEHWUI C ABYMS MEPEMEHHbBIMUN PABHOCUbHbI?
a) 2x + by = 12; b) 2y + bx = 12;
c)y=-0,4x + 2,4; d)x=6-2,5y.

12. PaBeHCTBa 3anuuMTe B BUAE JIMHENHOIO YPaBHEHUS C ABYMS NepEeMeEH-
HbIMU (ax + by = ¢) :
_bx-11 3x 2 _—y+9 . y 11

; b) y=—+—; c) x= ; d x==-—.
7 )y 5 5 ) 12 ) 4 12

ay

Il. TPAGUK JIMHEAHOTO YPABHEHMA C IBYMS MEPEMEHHbIMU

MHOXeCTBO TOUYEK Ha KOOPAMHATHOW MIOCKOCTWU, KOOPAMHATbI KOTOPbIX
ABMAIOTCA KOPHEM YpaBHEHUS ax + by = ¢, 0Opa3ytoT NPSAMYIO MHUIO. DTy
NpPsIMyt0 Ha3blBalOT FPAPUKOM JAHHOIO 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, nepecekatoutaa ocb OY B Touke (0; %).

¢ Mpnb=0, a=z0, cz0ypaBHeHNE ax + by = c NPUBOAUTCSA K BUAY ax =C U
x = %. B atom cnyvyae rpadukom ypaBHeHWA OydeTt npsmas, napan-

nenbHas ocu OY, nepecekatollas ocb OX B Touke (<; 0).

B ypaBHeHWn ax+by=c xota Obl oaMH n3 koadpoduumeHtoB a n b

a_ ¢
OT/IMYEH OT Hyns. Ecnn BbipasuTb y Yepes x, Nonyynm y:—ngrE. 3pech
a ,

¢ P
npy b # 0, o603HauUMB [k = 3 n l= 5 ypaBHeHVE NpuBEAEM B B?y
\ ,
y = kx + I — dopmyna nnHenHom GyHKLMK, L @
Takum 06pa3om, rpadrKoM IMHENHOMO ypaBHEHUS ax + by = c,ABNFETCA
rpaduk MMHENHOM GyHKUMn y = kx + L. QQ\

B yacTHOM cnyyae npu ¢ = 0 U3 ypaBHeHUS ax + by = ¢ nonyuntcaax =y
\ y

_by \
Vo y =& — MPAMO NPONOPLMOHaNbHasA 3aBUCUMOCTS. / ﬁ
?
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YNPAXHEHUA

1.

Kakune 13 HmxeykasaHHbIX TOYEK MpUHAZNexar IMHUK, 3aJaHHON 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).

. MOI'yT N KOOPAMHATbI OQHOM N TOM Xe TOUKU ObiTb KOPHEM HECKObKMX

ypaBHeHun? Kak pacnonoxXeHbl B 3TOM C/lydae NMHUK, 3a4aHHble 3TUMKU
ypaBHeHnaAMU?

a) MNpoxogaT N NUHUK, 3aaHHbIe YPaBHEHUSMU
3x -y =-5; —x+ 10y = 21; 11l + 21y =31
yepes Touky A(-1; 2)? MNMouemy?

b) CywiectByeT /i1 Touka NpUHaAexallaa BceM TPEM NMHUAM, 3a4aBae-
MbIM YPaBHEHUAMM

0,2x + 3y = 4,5; - + 4y = 6; 5 — 2y = —3?
Ecnu cywecTByerT, TO Hangute eé koopauHatbl?

. MocTtpotiite NuHUK, 3agaHHble 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.

. @) Halrtu a, ecnv n3BecTHo, YTO NINHKS, 3adaHHasn ypaBHeHneM 24x — 15y = 42

npoxogut Yepes Touky A(3; 2a).
b) Hantun a, ecnun n3BeCcTHO, YTO IMHUSA, 3aJaHHadA ypaBHeHneMm 6x + 9y = — 21
npoxoaut Yyepes Touky B(a; — b).

. Ckonbko B caay KPO/TMKOB U CKOJTbKO KyponaTok, eC/in n3BeCTHO, 4YTO

obLee Yncno nx nanok 24.

a) [ins pelueHns noctaBfeHHON 3a4ayn COCTaBbTe NIMHENHOE ypaBHEHWe
C ABYMS MepPEeMEHHbIM.

b) Moctponte rpadmk NONYyHEHHON NMHENHON GYHKLMN.




0bobwarowme 3aaanus

1. Hangunte To4kn nepecedeHmns rpadurka dyHkumm 2x + 3y = 7 ¢ ocamm OX un

QY (pucyHok 17).
YA YA
N \
5 5
: ¢
32l S,
2l R, /2
1 \\? 1
5-4-3-2-10] 112 3545 v 543,210 1N2R45 e
-1 -1 |
PUCYHOK 17 PUCYHOK 18
2. YCTaHOBUTb Ha pPUCYHKe 18 COOTBETCTBME MeXay MPAMbIMU MHUSMW U AaH-
HbIMW YPaBHEHNAMM:
a)2x + 3y = 5; b) 2x - 3y = 5; c) 2y + 3x = 5; d) 2y — 3x = 5.
3. Bbipasunte MHeHne 0 KOpHSAX ypaBHeHus 4x — 9y = 9y + 4x - T.
4. lllkonbHWK 3a 5 TeTpagen n 6 pydvek 3annatmn 2 maHata 10 ranvkos. OgHa
Tetpaab ctouT 30 ranuk. CKOMbKO FAMMKOB CTOUT OHa py4yka?
5. lNocTpoiite NMHUK, 3afaHHble ypaBHEHUaMN X = 4 n x = -2 BbipasuTte MHe-
HMe 00 3TUX TNHUSAX.
6. lNocTpolite B NPAMOYro/ibHON CUCTEME KOOPAWHAT IMHWMK, 3aaHHble ypaB-
HeHsMnxr+y=1,r-y=1,y—-x=1un —x -y =1 Y10 Bbl MOXETE CKa3aTb
0 purype, orpaHNYEHHOM STUMU NHUAMIN?
7. MNocTtponTe B NPSIMOYrO/IbHOM CUCTEME KOOPAMHAT /IMHUW, 3adaHHble ypaBs-
: HeHnaMU x + y = 3 U x — 2y = -3. 3anuuure KOOPAMHATbl TOYKM
[posepbre cebs nepecevyeHns 3Tnx NpPAMbix.
E E 8. Mactep pabotan 3 AgH4A, yyeHuk 2 gHa. Bmecte oHun nsrotosmnm 400 peta-
nen. CKONbKO geTtanen n3rotoBua KaXabln? 3anuumnTte Kakon-HnMbyab BO3-
[w] 3ty MO>HbIVi OTBET.
: a) Ana pelweHna MNOCTaBNEHHONM 3afayun 3anuwimMte ypaBHeHue C [
nepemMeHHbIMU.
b) Nccnepynte n HanguTe, Kakasa napa 4ymcen ABNaeTCa KOpHeEMy HUS:
YKA3AHME: 1) (100; 50); 2) (30; 155); 3) (270; 130); &
MPUHATD
y =4n.

9*. Pewunte ypoBHeHune 8x + 14y = 32, 3Has, UTO KOPEHb COCTOUT 13 Le

o
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CUCTEMA JIVHEVHBIX
ooy o \|PABHEHMI

00pasyIoT TaK Ha3blBABMYID CUCTEMY YPABHEHMUIA.
B 3T0M pas/iene Mbl NPe/CTABUM BaM HECKOJIbKO
Cnocob0B PELIBHKA CHCTEM YPaBHEHMIA
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CucteMa nuHeHHbIX ypaBHEHUN C
ABYMS nepeMeHHbIMU
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CuctemMor NUHeNHbIX ypaBHeHVIVI C OByMA nepeMeHHbIMMN Ha3bl-

BHUMAHMWE: 5
BaeTCsl COBMECTHas 3aMncb ABYX UM HECKONMbKNX YPaBHEHWIA.

Kopartko bynem

Ha3blBATb JIMHEHHON

CHMCTEMOiA YPaBHEHWA. Hanpumep: x + 3y = -4 vo x + y = 0 coBMeCTHas 3anucb ABYX ypaBHEHW
: [x+3y=-4
BbIFNAONT Tak:
x+y=0

O6Lwuii 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
KOO PULUMEHTDI, X N Yy — MEPEMEHHbIE.
Mapa uncen (x; y), obpaLLaoLLmMX KaXKA0E YPaBHEHNE CUCTEMBI B BEP-

HO€ pPaBEeHCTBO, HAa3blBA€TCA KOPHeM CUCTEMbI ypaBHeHVIVI.

PewnTtb cnctemy ypaBHEHUIA — 3TO 3HAUUT UKW HATN BCE KOPHU CU-
CTEMbI, UK XKe NoKasaTb, YTO KOPHEN HeT.
/13BECTHO, UTO Ha M/TIOCKOCTU ABE MPSIMble IMHUM UKW NapasniesibHbl,

WM NEePECEKAIOTCA, UK Xe CoBNagatT. Tak Kak rpadukn ypaBHEHUN,

a,x+by=c,

BXOASLLMX B CUCTEMY ABMAOTCS NPAMbIMU JIMHUSAMMW, TO
a,x+by=c,

X B3aMMHOE pPacrosioXeHMe ToXe MoxXeT OblTb Tpex BMAOB: napar-

NenbHOCTb, NepeceyeHne, coBnageHme.

B3anMHoe pacnonoxeHue rpadmkoB ypaBHEHUN CUCTEMbI NHEN-
HbIX YPaBHEHWUIN C ABYMSI MEPEMEHHBIMU CBA3A@HO C OTHOLLUEHUAMMU KO-
3OPULUMEHTOB STON CUCTEMBI:

OtHowenws cooTseTcTayioumx koag- | F1 b Y GHCTeMbl ypaBHEHil | Tagukin ypasHeHu
b €CTb TO/IbKO OAMH CUCTEMbI Nepeceka-
(ULMEHTOB PA3/IAYHbI a, 0, .
KOPEHb. H0TCA B OZHOM TOYKe.
OTHOWEHNA COOTBETCTBYHOLIMX KO3h- [padon ypaBHEHI
uuveHToB paBHbl, Ho oTvsaiorca o | 1 _ B1 L | cucTembi ypasHeHwi pGl/ICTeMprI'Iapaﬂ-
OTHOWEHWS CBOBOAHLIX Koadduum- | &z by €, HET KOPHS.
eHTOB JIEJIbHbI.
UTHOLLEHNS COOTBETCTBYIOLIMX KO3§- | @ b, ¢, | Y CUCTEMbI YPaBHEHM [adon YpaBHEHI
ULIMEHTOB 1 CBODOAHBIX Koabduum- |~ = b =~ ecTb beckoHeyHoe
a, b, G .| CUCTEMbI COBMAZAIT.
EHTOB PaBHbl MHOXECTBO KOPHEM.
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MPUMEP: BbiaicHMUTE YMCNIO KOPHEN CUCTEMBI YpaBHEHWIA:
@ 3x+2y =6 @ 2x+5y =1 @ 4xr -6y =9
Sx—y=2 4xr+10y =5 2x -3y =4,5

PElIlEHME:@HaneM OTHOLUEHUSI COOTBETCTBYIOLLUMX KOIPODOULMEHTOB CUC-

_ [3x+2y=6
TeMbl ypaBHEHUN.
Sx—y=2
b 2 b
4 _ 3 =0,6, = =-—=-2. Kak Bugmm, 4 22 3HaunT cnctema
a2 5 bz - a2 2

NMEeeT eOMHCTBEHHbIN KOpPEeHb, TO eCTb rpaduKu ypaBHEHWI
CUCTEMbI MEePEeCceKaoTCsl B OOHOMN TOUKE.

@Ham,qelvl OTHOLLEHNE COOTBETCTBYIOLLMX KOIPDULMEHTOB CUCTEMbI ypaB-

_ |[2x+5y=1
HEHUN.
4 +10y =5

a, 2 b, 5 c, 1 a, b c
- == ,5 —=—=0,5 —1=—=0,2 —1:—175_1
a, 4 ', 10 '¢c, 5 . Kak Bugum, Yy ) 3HauumT,

CUCTEMA HE MMEET KOPHEN, rpadukn ee ypaBHEHWI NapannesbHbl.

@ Hangem oTHOWeHne COOTBETCTBYIOLWNX KOIOPUUMEHTOB CUCTEMbI YpaB-

. |4x—-6y=9
HEHWN.
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, ¢
6eCKOHeYHOoe YNC/IO KOPHEN, a rpadmKn ypaBHEHNN CUCTEMbI COBMAAAIOT.

YNPAXHEHUA

1. JaHHble NMHENHbIE YypaBHEHNA C ABYMSA NEPEMEHHbIMM 3anuinTe B BUAe
CUCTEMBI M BbINULUNTE COOTBETCTBYOLWMNE KOIPOULUMEHTbI N CBOBOAHbIE
KOO DULMEHTDI:
a)x—4y=1n 2x+y=0; b)a+T7b=-1 1 b-3a=2;
C)z+t=9 n 2t+2z=-3; dm-n=10 n n-2m=0.

2. Boinnwunte kosadpodnumeHTtsbl 1 cBO60AHbIE KOIODULMEHTBI CUCTEMbI YpaB-
HEHUI:

) 2x +5y = -1 {0,5x+3,1y=4 3y =3x—-2
a ; _ ; C .
Mty =2 x+12y=1 6x=y+5
3x—4y =-9
3. O6pawaet v napa (1; 3) kKaXxxgoe ypaBHEHNE CUCTEMDI B Bep-
. Sx +2y =17
Hoe paBeHcTBO? OTBET 060OCHYMTE.
4. flsnaeTtcd nu napa umcen a)x=3;y=1; b)yx=2,y=2

r+y=4

KOpHeM CUCTEMbI { . OGbﬂCHMTe, KaK Bbl 3TO nNpoBepunn.
2x—y =2 v

3HAYEHME:

Bonpoc o u1cne KopHe
CUCTEMbI YPaBHEHMA
MOXHO PEwWNTb Npy-
BE/A KaX/06 YPaBHe-
HWs CUCTEMbI K BUAY
y=kx+bu
MCCea0BaB K0addu-
LeHTbl K 1 b.




5. B ka>xgoM ypaBHEHUN CUCTEMbI Bblpasnte y yepes x. [1o NonyyYeHHbIM pa-
BEHCTBOM BbIICHUTE B3aMMHOE PacrnosioXeHne rpadmkos:

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 9BngeTCca KOpHEM.

7. CocTaBbTe Takylo CUCTEMY JIMHEWHbIX YPaBHEHWI C ABYMA NMEpPeMeEHHbIMMU,
4YTOObI rpaduKM ypaBHeHUn Oblnn Obl:

a) NnapannenbHbl; b) nepecekanuce; c) coBnaganw.

8. [pun KaKOM 3HAUYEHUM a CMCTEMA HE UMEET 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. lMpun KakoM 3Ha4YeHNM b cucteMa nMeeT 6ECKOHEYHOE YMNC/1I0 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 {5x+my=—6 ){24y+8x:—3 7@
: , .

‘
18x-3y=-1’ 9x-18y =20’ 3x—-2my=6 x

7 4 \
mx+3y =5 Ex+—y= :
d){ -

: e) iImx+(m-1y=3; f) 3
20 -3y =4 mr—_—y=

[poBepbTe cebs

E3E

2x—y =2
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PA3OEN 8

CyLLl,eCTByeT HEeCKO/IbKO cnoco6oB peLleHns CUCTEMbI TMHENHbIX YpaBHe-

HUI. OQUH 13 HUX — rpaduyeckuit cnocob.

YT106HbI pewnTtb Cuctemy NVHENHbIX ypaBHeHMVI C AByM4A nepeMeHHbIMn

a,x+by=c
a,x+by=c,

YpPaBHEHNA CUCTEMbI. B ganbHenwemM BO3MOXHbI TpuU cnydaq:

rpadumyeckmm cnocob6om Hago MOCTPOUTb rpadmK Kaxkaoro

¢ Ecnn rpadukmn nepecekatoTcd, TO KOOpAMHaTbl TOUKU NepeceyeHmns

ABMAKTCA KOPHEM CUCTEMDbI;

¢ Ecnn rpadmkn napannienbHbl, TO CUCTEMA HE UMEET KOPHE;

¢ Ecnn rpadumkn coBnagalot, TO cUCTEMA UMeeT BECKOHEYHOEe 4YUCI0

KOpHen.

MPUMEP: PewwuTte cuctemy ypaBHeHMi

{23: -y=4
KM CrocoOoM.

_5 rpaduyec-

PEWEHUE: Bbipasum y yepes x B KaXXAOM YpaBHEHUN CUCTEMbI:

y=2xr—-4

Yy=5-x
NocTpouM rpadumk KaXkaom U3 NosyYeHHbIX TMHENHbIX
dyHKUMN:
1)y=2x-4 2)y=5-x

x Yy x Yy

0 | -4 0 5

2 0 5 0

Kak BngHO 13 pucyHka 1 rpadmkm GyHkuMn y = 2x — 4 n

Yy = b — x nepecekatotca B Touke A(3; 2). 3HaUNT, KOPEHb CUC-
Tembl — (3; 2)

OTBer: (3; 2).

[paduyeckmnin cnocob peweHusi CUCTEMbI
JINHEHHDBIX YPaBHEHWA C ABYMSA NEPEMEHHbIMU

YA
)
N\
4
1 N N
01 1] /& x
PUCYHOK 1

Tak Kak TOYHO onpefennTb KOOPAMHATbl TOYKW MepecedYeHns nHoraa
OblBaeT OOBOMIBHO TPYOHO, peLleHne CUCTEMbl YPaBHEHWUI rpaduyeckum

cnocoboM He Bcerga uenecoobpasHo.
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YIPAXHEHUA

1. B cuctemMax NMMHENHbIX ypaBHEHUI BblpasunTe y Yepes x:

a)bxr-y=12; b) -3x + 4y = -7;
c)x+0,5y=09; d) 1,3y —x = 1,(7).
2. Hangute KopeHb CUCTEMBbI YypaBHEHWUI, NpeacTaBneHbiX rpadprukaMmm Ha pu-
CyHKe 2.
YA Yy A YA
\
\ /
/
0l 1[\| [x /1IN 1 x w1 x
\
PUCYHOK 2, a PUCYHOK 2, b PUCYHOK 2, ¢

. Kak MoxHO npoBeputb, 4To napbl uncen (0; — 3), (-2; 0), (-6; 2) aBnsatoTca
KOPHEM CUCTEMBI:

a) r=y-8 b) llx=y+3
4y+3x =0 2y —5x =-6

4. [aHbl ypaBHeHUA Yy =2xr -3 nx +y = 3.

a) Mopbepute nmapy 4mcen, yooBNETBOPSAIOLLMX KaXXAOMY YpPaBHEHUID CUC-
Tembl. MNoacTaBmnB YMcia BMECTO X U Yy NPOBEpPLTE Ball OTBET.

b) NocTponte rpadunkm 3TMX ypaBHEHUIN U BbIMULLNTE KOOPANHATbLI TOYKKN Me-
peceyveHusa rpadunkos.

CoBnanu nn nogobpaHHble BaMy Yncnia C KoopamnHaTaMmn TOUKN nepecequMﬂ?

5. Pewunte cucrtemy ypaBHeHunn rpadpmyeckmMm cnocooom:
=92 =-3x =4x
a) 1Y~ b) {y o) {y
y-x=3 y-xr=-4 3r—y=-1
6

. Hangute Toukn nepeceyeHuns rpadmkoB ypaBHEHUIN CUCTEMbI C OCAM

QY, coegnHnTe 3TN TOYKMU npAMbIMU TMHNAMU U Hangute KOOp&/I bl
nepeceydyeHMA NOCTPOEHHbIX MPAMBbIX:

= 2 +y =1
a) x+y=5 b){ x+y
x-y:l 2.7c—y:3



7. CocTaBbTe Takoe IMHEWHOE YypaBHEHWE C ABYMS NEepeMeHHbIMU, 4TOObI
OAVH M3 ero KOpHel ABNSNCA Mapoi KOOPAMHAT TOUYKM MNepeceveHus
rpadmka ypaBHeHUs 5x + y = 2 ¢ ocbto OX.

8. CocTaBbTe Takoe MIMHEHOEe ypaBHEeHWEe C ABYMSI NepeMeHHbIMU, Y4ToObI
OOWH N3 ero KOpHel SBMSAACS Mapoi KoopauHaT TOYKM nepecevyeHusd
rpaduka ypaBHeHua 4x —y = 5 ¢ ocbto OY

9. CocTaBbTe Takoe SIMHeENHOe ypaBHEHWEe C ABYMSA NepeMeHHbIMU, YTO Obl
OHO B CUCTEME C ypaBHeHNeM —x — 2y = 6
a) UMeNo eANHCTBEHHbIN KOPEHb;
b) nMeno 6eCKOHEYHOE YMCIO KOPHEN; C) HE UMEIO KOPHEN.

10. CocTaBbTe Takue NiMHelHble YpaBHEHUS C ABYMS NepeMeHHbIMU, YToObl
nx rpaduku:
a) 6bI/IM NapanienbHbIMK; b) nepecekanuce; c) coBnaganw.

11. CHavana 6e3 NOCTPOEHUI onpefenmTe YMC/I0 KOPHEN CUCTEMBbI ypaB-
HEHWIN. 3aTeM NPOBEpPbLTE OTBET NOCTPOUB rpaduKku.

x+y=1, x-y=0 3r-y=6
a) b) )

20 +y=-9 6x -3y =15 2 +10y =-14
d 2x =11-2y o x+2y f y—3x

dx +4y =22 -0,5x =y x-3y=0

12. 3anvwunTe CUCTEMY NIMHENHbIX YPaBHEHUS C ABYMSA NEPEMEHHbIMM, rpa-
dUKM KOTOPbIX N306paxeHbl Ha PUCYHKE.

yA yA A

—
—
—

o 1 3 1 3 o 1 y
PUCYHOK 3, a PUCYHOK 3, b PUCYHOK 3, ¢
\ 77 77 YA
/
I~
\ ~
\ ~. /
1 N 1 N 1
0f 1 x 01 x 0 1
\ /
\

PUCYHOK 3, d PUCYHOK 3, e PUCYHOK 3, f




Pewenue cucteMbl IMHENHBIX YPABHEHWH C
ABYMSl NepeMeHHbIMUA CNOC0O0M NOACTAHOBKM

(00)
=
L
= |
™
<
o

Kak BaM W3BECTHO, B JIMHENHOM ypaBHeHMN C OBYyMA NepemMeH-

= HbIMW MOXHO OAHY MEepeMeHHYIo0 BblpasuTb Yepes Apyryto. MNonyyex-
SHaK PaBHOCWIBHOCTM = e ypaBHEeHMs GyayT PaBHOCKIbHBI.
YPaBHEHMs
Hanpumep: B ypasHeHumn 3x + 2y = 5, €C/iM BbIpasuTb y Yepes x, NoyHnm
3x+2y=54 y =-1,5x + 2,5, ecnv xe BbIpasnTb X Yepes Y, T0 x = —zy+12.
: 3 3
y=-15x+2,5, :
9 12 Mpn pelLeHnn cUcTeMbl IMHENHbIX YpaBHEHWI C ABYMSA NepeMeH-
r=-3Y+ly HbIMM 4aCTO MPUMEHSIOT CMOCOO NOACTAaHOBKM:
PaBHOCW/IbHbI.
NPUMEP 1:
. x+2y=3
PelwwuTte cucrtemy ypaBHeHUin cnoco60M NOACTaHOBKM { :
2x+y=9
| WAT: B ogHOM W3 ypaBHEHWIA cUC- x+2y=3 B CACTEME YPaBHEHH B NEPBOM
TEMbl OfjHa NepeMeHHas Bblpaxa- 2x+y=9 ECERE IS A TR
€1Ccsa Hepes Apyryto. x =3 — 2y 3anuwiem.
Il WAT: BbipaxkeHHOE 3HauYeHune x+2y=3 x=3-2y
nepeMeHHO NoACTaBNseTca BO 2r+y=9 2(3-2y)+y =9
BTOpOE YypaBHEHWE CUCTEMbI.
Il WAT: Pewaetca nonyyeHHoe fu- x+2y=3 xr=3-2y x=3-2y
HerHOe ypaBHeHue C 0QHOW nepe- 2x+y=9 2(3—2y)+y =9 y=-1
MEHHOW.
IV WAT: HainoeHHoe npwm Il ware
g {x+2y=3 {x=3—2y {x=3—2y
3HaYeHne nepeMeHHon NoacTas- P
NSAETCH B OHO U3 ypaBHEHWIA CUC- 2x+y =9 2(3-2y)+y=9 y=-1
TeMbl 1 onpeaenserca 3HayeHne
BTOPOI NepeMeHHoii. MonyyeHHas x=3-2-(-1) =95
. . J o = < (5,-1)
napa 4mcen ABNseTCa KOpHEM (x; y) y=-1 =-1

3aaHHOM CUCTEMbI YPaBHEHWUN.

V WAT: NopcraBneHnem HanaeH-

{x+2y=3 {5+2-(—1)=3
=
HOW napbl Yncen B ypaBHEHUA

2x+y =9 2:5+(-1)=9

lEutEalll n] pRel=EphEuEA SEplEUL Tak KakK paBEeHCTBa OKa3asMcb BEPHbIMM, 3Hay

HAVAEHHOTO KOpHS. (-5; 1) ecTb KOpPEHb CUCTEMDI.
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3m+4n =3

cnoco6oM NOACTAaHOBKM.
9m —3n =19 s

MPUMEP 2: Pewntb cuctemy {

PEWEHUE: B nepBoM ypaBHEHUN CUCTEMbI BbIpasuMM n Yepes m U nopacta-
BWM BO BTOPOE ypaBHEHNe BMeCTO n:

3m +4n =3 4n=3-3m i D=
2m —3 —19C> 2m—3n—19<:> 4 <
m=on = h 2m —-3n =19
n:m 3-3m 3-3m
= = 4 & 4 &
3-3m

2m—3'_T=19 8m—-9+9m =76 17m =85

OtBert: (5, -3).

YNPAXHEHUA

1. B npuBegéHHbIX NUHENHbIX YpaBHEHNAX C OBYMA nNepemMeHHbIMU Bblpa-
3uTe:

1) nepeMeHHyto x Yepes y, 2) NeEPEMEHHYIO Yy Yepes .
a) bx-y=12; b)x + Ty =-9;
c) 8x - 15y = 10; d) 5y - 3x = 3.

O6bacHUTe, KaKyld MepeMeHHy yoobHee 3aMEHUTb Yepes3 Opyryio B
KaxxgoM ypaBHeHun. O60CHyTe CBOM OTBET.

2. Ha pucyHke 4 Becbl Haxogodatcsa B paBHoBecuu. Kaxpasa kpacHas rmps

MMeeT Maccy a I., CuHaa-b 1., xxentada-1r. 3anuwnTte No pUCyHKY CUCTEMY
NINHENHbI YPaBHEHWI C ABYMA NEPEMEHHbIMU.

a)

b)

PUCYHOK 4

3anomuu: Kakyto :
nepeMeHHYI0 BbIpa- |
3UTb Yepes Apyrylo
3aBUCHT OT Balllero
BbIGODA.




3. PewmnTe cuctemy ypaBHeEHMN CNOCOOOM NOACTAHOBKM:

x=2+y 3xr+2y=4 y=11-2x
a) b) c
x+y=9 r=y-9 Sx—4y =38
) a+5b="17 o) m-3n=17 ¢ p+12g=11
3a—-2b=4 m—2n=-17 5p-3q=3
y-2xr=4 2k=t+0,5 25—-x=-4y
g h) m
Tx—-y=1 3k -5t =12 3x -2y =30

4. CHavyana ynpoctnte CUCTeMY, 3aTeM pelunTe 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:
— . Sx—y _y 2a+b _9 5m+2n 14
BcriomuuTe a) 3 b) 4 c) >
CBOMCTBaA x+10y:_ll _3b+a:z 3m+n_1:0
nmpomopuui. 2 2 4 2

6. YNpoCcTnte ypaBHEHUSA CUCTEMbl M36aBeHMEM OT Apoben n pewunte
CNoCo60M NOACTaHOBKM:

YKA3AHUE: T Y_ 4 2 _9p_6 n_m_g

I13basbrech 0T Apo- a) 32 b) 6 c) ‘09

Beii yMHOXeHHEM T Y_ o 3a+0 =37 m . m_

060X CTOPOH Ypas- 3 2 2 15 12

HEeHWa Ha obLwit

3HaMEHaTesb. 5 _ 2_y =3 % —-2t=5 6—c + i =2,3

gt 3 )10 §15 15

£+7_y:3 k_ﬁz 6,5 i—%:1,2
6 9 2 10 3

7. YNpocTuTte cuctemy 1 pewmre CnocoboM NoACTaHOBKMU:

rry_Yy-x TrYy XY _g m*”_m " _y
a) 3 2 b) 2 3 0 9
Ty _Yy-=x T+Y T-Y 4 2m—-n 3m+2n
2 5 3 4 6 \E

[poBepbTe cebs -
et 8. KopeHb ypaBHEHMUS, KaK ToUKa NexuT Ha ocn abcuncc. Hanam W
%

PEeHb CUCTEMbI YPaBHEHNIA. \
4

2-m)x+4my =6 b mx—-(m+1)y—-9=0
3mx+@dm -1y =-2 )

(m-1Dy+(m+2)x=
\/
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Cnoco6 CnoXeHus — 3TO OAMH M3 CNOCOOOB peLLEeHUs
CUCTEMbI IMHENHbBIX YPaBHEHUI C ABYMSA NepeMeHHbIMU, OC-
HOBHAA Le/lb KOTOPOIro NonyyYntb 1 pelntb OAHO ypaBHeEHNEe
C OQHOW NepeMeHHON .

YT0Obl NPUMEHUTb CNOCO6 CNOXEHUS HAAO0 YTOObI KO3d-
dUUMEHTbI NP OAMHAKOBOW MEPEMEHHON ABAANNCL NPOTU-
BOMOMOXHbIMW YNCTaMMU.

3x+4y =6
Do fiy=ts peLunTb CUCTEMY CMTOCOOOM CIOXKEHWUS.
PEWEHUE: B cucteme kKoaddMLUMEHTbI MPU NEPEMEHHON Y B
ypaBHEHUAX paBHbl 4 1 —4. [py MNOYNEHHOM CMOXEHUMU
ypaBHEHW (NeBble CTOPOHbI OTAENbHO, NPaBble — OTAE/bHO)
NPOTMBOMO/IOXHbIE CllaraeMble YHUUYTOXAKTCA M Mnonyda-
€TCHA NMHENHOoEe ypaBHeHMe C OAHON NepeMEHHON: bx = 11

Hangos kopeHb ypaBHeHUS x = 2,2, NOACTaBUB 3TO 3Ha-
yeHue B N06OE ypaBHEHNE UCXOOHOW CUCTEMbI, Mbl Onpe-
OenvM 3HaYeHne BTOPOM NepPEMEHHON:

x = 2,2 NOACTaBUM B ypaBHeHWe 3x + 4y = 6;

32,2 +4y =6 nony4nm y =-0,15.

KopeHb cuctembl ypaBHeHui (2,2; —0,15).

MPUMEP 1:{

MpoBepuM BbIYUCTEHHUS:

3:-22+4-(-0,15)=6 6,6 -0,6 =6 - 6=6
2-2,2-4-(-0,15) =5 4,4+0,6=5 5=5

Otser: (2,2; -0,15)

Ecnu B nuHenHom cucteme KoadOUUMEHTbI NPU OANHa-
KOBbIX MEPEMEHHbIX He ABAAIOTCA MPOTUBOMONOXHbLIMA
ynucnamm, CIOXKeHME He NMPUBEAET K UCK/TIOYEHNIO NEPEMEH-
HbiX. B aTOM cnyyae Hago o6e CTOPOHblI OAHOIO MK 060UX
YPaBHEHUA YMHOXUTb Ha TakuMe 4ucna, 4tobbl KoadPu-
UMEeHTbl MpW OOHOW MEPEMEHHON CTaim MNPOTUBOMOMIOX-
HbIMW.

MPUMEP 2: Peluntb cuctemy ypaBHEHWA CrMoco6oM  Croxe-

3x+5y="1
HUA: .
2x-Ty =15

Pewenne cuctemMbl TIMHENHbIX YPaBHEHWH ¢
ABYMS NEPEMEHHbIMU cnocoooM cioxeHus

3amomuu: [1PU NOYIBHHOM CAIOXEHW

YPaBHEHMIA /1EBbIE CTOPOHbI CKadblBa-

I0TCA OT/IE/1bHO, NPaBbIE — OTZE/bHO. B

[laNbHEViWeM N0c/e NPUBEAEHNS No-

[I00HbIX CA1araeMblX MOIYYAETCA 0AHO
YPaBHEHMe.

a,x+by=c
+
a,x+by=c,

(@, +a,)x+(b +b,)y=c, +c,

3x+4y =6
2x -4y =5
5xr+0=11




PEWEHUE: Kak BMAUM, HN NPU KaKoW NepeMeHHON KO3bPULMEHTbI He

Kak MOXHo pewwiaTb npu- ABNSIOTCS MPOTUBOMNOMOXHbLIMW YnciaMn. KoapduuneHTsl Npu x paBHbl
Mep 2, MpMBEAA K BAY ¢ 3 n -2, kKoadbdurumeHTbl Npn y paBHbl 5 n —7. O6paTUM KO3IPOULNEHTDI
MPOTMBOMO/IOXHBIMA Npu X B NPOTUBOMOMOXHbIE YnCna.

KoadduLMeHTam1 npn y?

Tak kak HOK (3; 2) = 6, To o6patum koadduumMeHTbl npu x B 6
n —6. NepBoe ypaBHEHME MOYNIEHHO YMHOXWM Ha 2, BTOPOEe Ha —3 U
MOYIEHHO C/TIOXMM MOTYYEHHbIE YPaBHEHUS:

3x+5y=T -2 {6x+10y:14
<~
2x-Ty=15 | -(-3) —6x +21y =45

31 == == ==
y=-31 - y=-1 - y=-1

2x-Ty =15 2x—"T-(-1)=15 x=4
lposepka:

{3.4+5.(—1)=7 {7:7
Ly

2.4-7-(-1)=15 15=15 Oreer: (4: —1)

YNPAXHEHUA

1. BoinonHute cnepyowmne oencrams:

a) Kaxayto CTOPOHY ypaBHeHUA 3x — 4y = 8 yMHOXbTE Ha “37;

b) kaxayto cTopoHy ypaBHeHU:A 8x + 0,4y = —6, yMHOXbTE Ha “27;

C) KaXxayto CTOPOHY ypaBHeHus —1,1x — 1,9y = 3,4 ymMHOXbTE Ha “-107;
d) kaXxayto CTOPOHY ypaBHeHUs 5y + 17—5.70 = -7, YMHOXbTe Ha “15”.

O6bsACHUTE, rnoyemy nostydeHHble ypaBHEHUA PABHOCU/IbHbI NCXOaO-
HbIM.

. Pewnte cucrtembl ypaBHeHUn rpadnyeckmm cnocobom, cnocobom
CNoOXXeHnA 1 noaCtaHOBKMW. BbickaXkute cBoe MHeHue o pe3ynbra-
Tax. Kakor n3 cnoco6oB okasanca 6onee uenecoobpaseH?

a) x+2y=3 b) Sx—y="1
2x+y =9 x+2y==6

. Pelwunte cucremsl ypaBHeHVIVI CNoco6b0OM C/IOXeHUS:

a) 2x+y =11 b Sx -2y =6 9 4x+ Ty =40
22—y =9 Tx+2y =6 —4x+9y =24
a+3b=17 dm+3n=-15 2p-5q =1

d) e) N 8]
2b—a =13 5m-3n=-3 4p—5q
Sy+x =3 2k-3t=6 -

01 h) m) 1%
r+4y =2 k—-3t=9 TROY =p T

) 5y —4x =22 " Te =9d ’ 6b =0
3x+2y=18 5c+3d =66 3a +5bEs4
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4. Mpaduk ypaBHeHMS y = kx + b, NPOXOAMUT Yepes HMXKEeCeayoLne TOUKN:
a) A(5; 5) vo B(-2; -2); b) M(8; -1) vo B(-4; 17);
c) K(4; 1) va B(3; -b); d) C(-19; 31) va B(1; -9).
Hanunwunte ypaBHEeHMS 3TUX NPAMbIX.

5. paduk ypaBHeHna y = kx + b nepecekaeT ocn KoopamHaTt B Toukax (-2; 0) 1
(0; 6). MoxxHO N1 yTBEpPXAATb, UTO YpPaBHEHME STOM /IMHUM €CTb § = 3x — 67

6. Npaduk nuHenHom PpyHKuMM nepecekaeT ocb OX B Touke € abcunccon 6, ocb
QY - B TOuKke C opauHaTon — 2. Hanuwmnte ypaBHEHME 3TOMN MPSMON.

7. Hannwmnte ypaBHeEHME Kaxgom NpAMON Ha OCHOBE rpadurkoB, AaHHbIX Ha puc. 5.

YA Yy A YA
0[1 x 01 x 1 x
PUCYHOK 5, a PUCYHOK 5, b PUCYHOK 5, ¢

8. YnpocTuTte cucTeMy ypaBHEHWUI U peLlmnTe Cnoco6oM CITIOXEHUS:

— == Z+Z=2 2a + 11
a) {2 2 b) ) ,

E-|-—y= m-’1—222 3b—a+ =1

43 6 3 3

22 + 3y = -12 11,4 P _9_s5
Iz y_. e) 13 12 f){3 8

276" 6c +5d =150 Tp+9q = -2

9. YnpocTtuTe ypaBHEHUS, Halias npounsBeaeHne ABYyY1eHOB, U HaOUTEe KOpPeHb
CUCTEMbI CNOCOOOM C/TIOXEHUSA:

a) (x+3)(y+5)=(x+1)(y+8) 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+T7)=(a—3)(b+4) (p-4)(2q-1)=2(p-5)(g+1)
10. NreomeTtpus: CoctaBbTe MO AaHHbIM PUCYHKA 6 NMHENHYIO CUCTEMY C OBYMS
nepeMeHHbIMMN.
L /
$ \
x+32° b+92,5° qp/x
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Pewenve 3aaay4 ¢ noMoLubH
NIMHEHHBIX CUCTEM YPaBHEHUH

YT106bl COCTaBUTb IMHENHYIKO CUCTEMY C ABYMSA NMEPEMEHHbIMU MO
YCNOBWMIO 3a4a4M Hafo NCcneaoBaTh YC10BME 3a4auu, BbIACHUTb Kakue
BE/IMYNHbBI 3a[aHbl, 8 KakMe Hen3BeCTHble. HensBecTHble 0603HaYNTb
OyKBaMu 1 COCTaBUTb YpaBHEHMUS.

3AAYA 1: YeTbipe TeTpaam v BOCEMb pydeK CTOAT 3 MaHaTa, TPU PyUKM
7 n aBe Tetpagn — 1 maHat 35 ranmk. CKkobko ctouT 1 TeTpaab
5 n 1 pyuka?
PEWIEHUE: LleHa ogHoM TeTpaam 1 oQHOM PyYKM HeM3BeCTHble. Mx cooT-
? BETCTBEHHO 0603HAUYMM X rAnNuK 1 y ranuk. o ycnosuio 3a-
[auyu Tak Kak 4 TeTpaam n 8 pydek ctoat 3 maHata = 300 ra-

rAMUK
* NnuK, T0 4 TeTpagu CTodar 4x, a 8 pyyvek — 8y ranuk.
il] ] i NepBoe ypaBHeHns cuctemsl: 4x + 8y = 300.
I ' «3 py4ykun n 2 Tetpagm ctoat 1 manat 35 ranvk = 135 ranunk». Btopoe
'\t ypaBHeHne umeert Bua: 2x + 3y = 135.
Y TANnK Taknm 06pas3oM No yCA0BUA 3a4aun Moayvmnnm CUCTEMY YPaBHEHN:
4x +8y =300
2x+3y =135

Onpegenvm x 1 y peLumnB CUCTEMY KaKUM-HNOYAb CNOCO60M:

4x +8y =300 - 4x +8y =300 - N0Y1EHHO
2x+3y =135 |.( 2) —4x -6y =-270 CI0XIM
CamocTosTeNbHa NpoBepbTe
Y/0BIETBOPSIOT /M NONYYEH-
HbIE YnC/1a YCI0BUAM 3aauu. 2y =30 y=15 x =45
RS =S =S
: 2x +3y =135 2x+3-15=135 y=15

01BeT: pyyka ctout 15 ranvk, Tetpagb — 45 ranuvk.

YNPAXHEHUA

1. a) Cymma gByx HaTypasbHbIX 4Yncesn 6, pasHoOCTb paBHg H
3TW YMcna, COCTaBMB CUCTEMY YPABHEHUMN.

b) PasHOCTb ABYX Yncen paBHO 21, OTHOWEHME KakK b :
3TV Yncna.



2. CymMa aByx uucen paBHa 65, pasHocTb paBHa 29. CoctaBbTe CuUC-
TEMY YPaABHEHUN N HANANUTE 3TN YUCAa.
a) MoXKHO 1 6onbllee N3 3TUX YMcen cymTatb paBHbIM (65 + 29) : 2,
a MeHbluee (65 - 29) : 2?
b) cymma gByx yucen paBHa 178, pa3HocTb paBHa 93. Hangute atu
ymcaa no cnocoby NyHkKTa a).

3. a) Hangute nponsBegeHne ymcesn, CyMmma KOTopbix paBHa 118, a pas-
HOCTb — 83,6. [MoNy4YEeHHbIE YMCa OKPYrnTe 4O LEeNoro 4Yncna.

b) Hangnte Takmne gBa uncna, y KOTOpbIX pa3HOCTb Oblna Obl paBHa
noNnoBMHe UX CyMMbl. B 3ToOM cnydae onpegenute, BO CKOMIbKO pas
6onbwee uncno 6onblle MeHblero vncna. Kakyio yactb 60/b-
Lero ymcsa cocraBnsaeT MeHbluee Yncio? O60CHynTe CBON OTBET
HECKObKNUMW MpUMepamMu.

c) Cymma aByx uncesn paBHa 68. % YacCTb OHOrO YMcaa paBHa %qa-

CTW BTOPOro. Hanaute atu uncna.

4.a) N3 14 M TKaHW MOXHO CLUUTb 4 MY>XCKUX U 2 AETCKUX Nanbto, a u3
15 M TOWM Xe TKaHu 2 MYXCKUX U 6 geTckux nansto. CKOMbKo mMe-
TPOB TKaHW HEOOBXOAUMO A/13 OOHOIO MYXCKOrO M Of4HOro getc-
KOro nansto?

14 M TKaHb 15 M TKaHb

L

b) B 5 60nbLumx 1 11 ManeHbknx kopobkax nexut 156 pydek. B 6onb-
wne Kopobku nomellaercs 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 N1eT
Has3ag — B 5 pa3. CKoMbko neT 6paTty 1 cecTpe cenvac?

5. Ecnn Axmep BO3bMET y DnbunHa 100 maHaTtoB, 70 y AXxMeda geHer
6ynet B ABa pasa 6osblue, 4YeM y dnbunHa. Ecnn Axmen otgact Iib-
unHy 10 maHaToB, TO y DnbumHa AeHer 6yaeT 60nblue B 6 pas, uemy
Axmepa. CKOMbKO OEHETr Yy KaXKA0oro Manbymka?

6. Kaxxgbln geHb 8 nowagsm u 15 kopoBam gaétca 162 kr kopma. N3-
BECTHO, UYTO KOPM, KOTOpbI JaéTca b nowansam, 60/blue Kopma, Ko-
Topbli gaétca 7 kopoBaM, Ha 3 Kr. Onpegenute, CKOMbKO KW/10-

rpaMM KopMa CbefaeT KaXaaq iolladb 1 KaXaad KopoBa 3a AeHb. v




7. B oByx 6akax 140 « Boabl. [locne ncnonb3oBaHma 13 nepBoro 6aka
26 ., a n3 BToporo 6aka — 60 . BoAbl, B NepBOM 6ake oCTasioCb BO-
Abl B 2 pasa 6o/blie, 4em BO BTOPOM. CKOMbKO NIMTPOB BOAbl B KaX-
AoM O6ake 6bl/10 NepBOHaYanbHO?

8. CocTtaBbTe 3afayM Ha OCHOBe MPMBEAEHHbIX CUCTEM YpaBHEHUI U
pewunTe nx pasHbiMM cnocobamu.

x+3y =22 24y =30
a)yx y b

—+==11 2x -y =15

3 2

9. PaBHOBecue: Ha neByto 4ally BeCOB, 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 CUTKOM cepebpa, TO NieBas 4alla cTaHeT
nerye Ha 13 r. CKOMIbKO rpaMMOB BECUT OAMH C/IUTOK 30/10Ta U OOMH
CNUTOK cepebpa?

10. MNepBbIN pabounin pabotan 15 gHen, BTopon — 14 aHen 1 o6ouM 3a

paboTy 3annatunu Bcero 234 maHaTta. MI3BECTHO, YTO CyMMa AeHer,

NOAyYeHHbIX 3a 4 OHA paboTbl NepBOro padboyero 6onbLle CyMMbl

OEHer, No/Tly4YeHHbIX 3a 3 gHA paboTbl BTOPOro paboyero Ha 22 Ma-

2 2 HaTa. Onpegenute 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 nepeoro 6magoHa BO BTOPOK 8 « MO/OKa, Toraa BO BTO-
pomM 6ugoHe Monoka OyaeT B ABa pasa 60/blue, YeM B MepBoM 6u-
poHe. CKONbKO NIMTPOB MOJTOKa 6bI/10 B KaXXAoM bugoHe?

x x+51

12. FTeomeTpus. a) ecnn ANvHy NPSMOYrofibHUKA YBEUYUTb Ha 4 1M,
LNPUHY YMeHbLUNTb Ha 1 oM, TO nnowab ero He naMmenutcd. Ecan
Xe ANMHY 3TO MPAMOYrO/ibHMKA YMEHbLIWTb Ha 2 OM, a LUUPUHY
YBEINYNTb Ha 34M, TO naowanb OndaTb HE U3MEHUTCSA. Hanante ne-
PVYMETP 3TOr0 NPSMOYro/ibHUKA.

n
a+4
n

L g b_1

b 3




b) AnnHa npamMoyronbHuka 6o0sblue WUPUHBI HA 4 cM. €C/v LWNPUHY
yBeMunTb B 2 pasa, a ApYyryto CTOPOHY OCTaBUTb 6€3 U3MEHEHUS, TO
nepuMeTp NOoNYyYEHHOro NPsMoyrosibHMKa 6yaeT paBeH 56 cM. Han-
auTe nnollaab NepBOro NPsiMOYro/ibHUKA.

13. a) 5% opgHoro umcna pasHbl 8% pApyroro. PaszHoctb 10% nepsoro
ymucna n 9% BTOPOro pasHa 3,5. Hangute cymmy aTmnx umncen.
b) PasHoCTb AByXx uucen paBHa 65, pa3HOCTb WX KBagpaToB paBHa
8775. Hangnte cymMmy 3Tnx vmncen.
c) Cymma gByx umcen paBHa 125, pa3HOCTb MX KBagpaToB paBHa
8425. Hangute pa3HOCTb 3TUX Uncen.

14. a) Cymma 3Havawwmx umdp ABy3HayHOro umcnia pasHa 14. Ecnm no-
MEHSATb MecTamMu 3Havalume umdpsbl, TO Pa3HOCTb UCXOAHOMO 1 Mo-
ny4deHHoro ymcen 6ygeTt paBHa 18. Hangute 10 ABY3HAYHOE YMC/O.

b) Cymma 3Havawmx umdp ABY3HAYHOrO 4Yncna pasHa 9. PasHocTb
ynucna OeCATKOB M 4ucna €AMHWL MEHblUe AaHHOro 4mcnia B
21 pas. Hangute 310 ABYy3Ha4YHOE YUC/IO.

15. a) I3 gByx cen, pacctosHue Mexay KOTOpbIMW paBHO 20KM, Ha-
BCTpeYy Apyr Apyry 04HOBPEMEHHO BbILWM ABa newexona u ye-
pe3 2 4yaca BCTPETUNUCH. [yTb KOTOPbLIN NPOXOoAUT NEpBbIA ne-
wexon 3a 4 vaca Ha 19xkMm Go/blie NyTW, KOTOPbIM MPOXOAnT
BTOPOM NeLuexon 3a 3 4aca. Hangmre CKopoCTu newwexonos.

b) PacctoaHne Mexay ABYMSA HacCe/leHHbIMWU MyHKTaMuM Benocune-
OUCT nNpoe3xaeT 3a 4 yaca, motouunknmct 3a 0,8 yaca. CKopocCTb
BesiocMnegmcrta Ha 48 KM/4 MeHblle CKOPOCTM MOTOUMKI/IMCTA.
Yemy paBHa CKOPOCTb KaXKAoro n3 Hmux?

16. MoTopHaa nogka Ha pacCcTosHne Mexay ABYMS MOCTaMu, N/bIBSA NO
TeUEeHU IO, TPaTuT 4 Yaca, NbiBA NPOTMB TeYeHnsa — 5 4acos. [1bIBA
Mo TEYEHUIO MOTOpPHAasa 1odka 3a 3,5 yaca nponnbiBaet 70 kM. Han-
ONTE CKOPOCTb /TIOAKM B CTOAYEN BoAe.




17. B BOCKpeceHbe 13 y4eHUKOB 7 knacca 1 geBoyka u 5 MasibiMKOB He
npuwNn Ha penetuuunio. B pesynbrate 4MCiO AeBOYEK OKasanocb
BOBOE 60/bLlUE YMCa MasbYMKoB. Bo BTOPHUK OTCYTCTBOBaM Ha pe-
netnumm 1 manbumnk 1 9 gesoyek. B 370T pas uMcno MasibuMKOB OKa-
3anoB B 1,5 6onblie yncna geBodek. CKOMbKO YYEHWKOB y4nUTCA B
7-M Knacce?

27
B 18. PewmnTe 3agavy C NMOMOLLBbIO CUCTEMBI YPaBHEHWN:
s L a) OgnH 13 OBYX Yr/oB C COOTBETCTBEHHO Mapasi/ieflbHbIMU CTOPO-
PUCYHOK 7 HaMW MEHbLUE TPEXKpaTHOW BE/NYMHbI Apyroro yrnia Ha 26°. Han-

anTe 3TN yrnbl.
b) OanH 13 gByx yrnoB C COOTBETCTBEHHO NEPMNEHANKYTAPHBbIMU CTO-
poHamu 60/bLUe Apyroro Ha 75°. Hangute atun yribl.

19. a) Mpadumk dyHKuMM y = kx + | npoxoamt vepes Toukn A(3, -2) n
B(-2, 3) Hangute k n L.

b) Npaduk ypaBHeHNA ax + by = ¢ npoxoauTt Yepes Toukm M(0,5, -1)

n B(-2,4; -3). Hangute k = —% nlil= % B M 3anuInTe ypaBHEHNE

y=xx+1l.

20. NepBas 6puraga paboymx OomKHa oTpeMoHTMpoBaTtb 160 M, BTOpad
— 180 m goporw. lNepeasa 6puraga 3a AgeHb PEMOHTMPYET 25 M, BTO-
paga — 40 m. Yepes3 CKO/bKO OHEN ANNHA HEOTPEMOHTUPOBAHHOM
BTOpOM Gpuragon vactn nytn 6yget B 3 pasa 60/blue O/IMHbI HEOT-
PEMOHTMPOBAHHOW NepBOM 6GpUragonr Yactn nyTmn?

21. B ogHou Kopobke B 3 paza 60nblle MacCbl MakKapoH, YeM B APYron.
V13 nepBon kOpoOKKM MCNONb30Banu 8Kr, @ BO BTOpyto gobasunn 12 kr,
nocne 4yero Macca MakapoH B KOpobKax oKaszasiaCb OANHAKOBOW.
CKonbkKO MakapoH (Macca) 6bi/10 B Kaxagon KOpobke naHavasbHo?

22. a) 232 kr g96710K 6bln pacnpenenbHbl B 8 ManbiX 1 6 60bLUMX KOPO-

60K. Macca a6/10k B Masion Kopobke B 6 pa3 MeHbLLUe MaccChl g6-

MposepbTe ce6s NoK B 60/blwoN Kopobke. CKOMbKO KI 46/10K B Masio U CKO/IbKO B
E_ E 60/1bLLO KOPOOKE.

b) B oByx 3anax kuHoTeaTpa Bmelwaetca 534 3putenda. B nep
3ane MecTa pacnosioXeHbl B 12 oguMHaKOBbIX psgax, BO BTq@o
3ane — B 15 ogmMHakoBbIX psgax. YMcmo MecT B KaXKaoMm pﬂ;jé\ﬂ
BOro 3ase Ha 4 60/blue 4ynucna MecT B KaXaom p@,ﬂ, @{9
3ana. CKONMbKO 3pUTENBbCKUX MECT B KaXXA0OM 3ane? \

\/
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0bobwarowme 3aaanus

1. Ha ckonbko Hago ymMeHbWwnTb Yncno 100, ytoObl Npyn geneHnn noy4YeHHoro
ymcna Ha 9 1 Ha 7 B oCTaTke Nosy4asnocb 2 U HEMOJ/IHOE YaCcTHOE NpY NEPBOM
aeneHunm 6o1n10 6bl Ha 4 60/bLLE HEMOTHOIO YaCTHOro NPy BTOPOM AefeHnmn?
a) Yto 0603HauUNTb 38 HENM3BECTHYIO, UTOObI PELLNTL 3adavy?

b) PewunTte, coctaBmB CMCTEMY YPaBHEHUN. c) MNMpoBepbTe OTBET.

2. CocCTaBbTe CUCTEMY JIMHEWMHbBIX YPABHEHW C ABYMS NepeMeHbIMU Mo AaH-
HbIM pUCyHKa 8.

PUCYHOK 8

2¢—y—-3=0

3. Pewte cucremy rpadpunyecknm cnocobom:
x+2y—4=0

x-2y=3
4, MNpun KaKnx 3Ha4YEeHUsX a U b cuctema ypaBHEHWA

ax+4y=">
a) nMeeT BECKOHEYHOE YUCTO KOPHEWN;

b) MeeT eANHCTBEHHbIN KOPEHD; C) HE MEET KOpHen?

5. Pelwnte cuctemMy ypaBHEHN:

5x—-3+9y 2x+3y—2 x+3-5y _3x-4y+3
3 2 2 3
a c
) x-3y 2x-3y ) 6+3x-y 12x-y
2 3 3 4
2x—y+2x+y:3 x;y+x;y=5
b) 6 9 d)
3 4 4 5

6. B 3gaHnn obLiee 4Mcno OAHOKOMHATHBIX, ABYXKOMHATHbIX M TPEXKOMHAT-
HbIX kKBapTMp 160. Y1CN0 OOQHOKOMHATHbBIX KBapPTUP B 2 pa3a MEHbLUEe 4Yncna
OBYXKOMHATHbIX M Ha 24 MeHbLUe Yucria TPEXKOMHATHbIX. CKOIbKO KBapTUp
KaXgoro Bvaa B 34aHuUn?

7. 3apada-ckaska: Bep6ntog 1 KOHb HaBbOYEHbI MELLUKaMN OONHAaKOBOW MacChl
B pa3HoOM konunyectee. KOHb noXkanoBancsa Ha TsXecTb rpysa. Ho Bepbtog
Bo3pasun: «lloyemy Tbl Xxanyewbca? Ecanm HaBblOUYMTb HA MEHS OAWH U3
TBOMX MELLKOB, TO MOV rpy3 OygeT Taxesiee TBoero B 2 pasa. Ecnn a 1ebe
OoTAaM OAMH M3 CBOMX MELLKOB, TOrga Halw rpy3 6yaet oanHakoB». Onpege-
INTE, CKO/IbKO MELLKOB HECNO KaXa40e XUBOTHOE.

al




KOHIPY3HTHOCTb
TPEYI0JIbHAKOB
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BmecTe uayunm MPU3HAKK
KOHIPY3HTHOCTH
TPEYroNbHUKOB.

Ecm nepeMecTiTb 0Hy burypy 1 npu aToM Gu-
rypbl COBMaAYT, T0 Takue GUrypbl HasblBaloTCH
KOHTPYSHTHbIMY WA PABHbIMMY.

KoHrpyaHTHbIe durypbl 0071a4K0T 041HAKOBbIMI
dopmamin 1 pasmepamu. B reomeTpun BMECTO
«PaBHble GUrypbl» YacTo UCMO/b3YETCA BbIPAXE-
Hie «KoHrpyaHTHas durypa.

B 310M pasaene Bbl 03HAKOMUTECH C KOHIPY3HT-
HbIMW TPEYT0/IbHUKAMKU 1 TPU3HAKAMU KOHTPY3HT-
HOCTU TPEYT0/IbHUKOB. KOHTPY3HTHOCTb TPeyrosib-
HUKOB 0003HAYABTCA 3HAKOM « = ».,




PA3OEN 9

KOHI’DVI—IHTHI:IB TPEYTOJIbHUKH

BaM M3BECTHO KOE-UTO O KOHIPYSHTHbIX durypax. Hanpumep,
OTPE3KWN PaBHOW A/IMHDbI, YI/ibl PABHOM MEpPbl, TPEYrO/IbHUKN C
OOVHAKOBbLIMW CTOPOHaMK, KBagpaTtbl C OAMHAKOBbIMU CTOPO-
HaMW, Kpyru ¢ paBHbIMW paguycamMm 1 Ap. KOHIPY3HTHbI.

CorHute nuct 6ymaru nornonam, HapucymTe Ha OAHOM MNOOBUHE
NINCTa TPEYroNIbHUK U BbIPEXbTE €ro HOXHULAMU (PUCYHOK 1).
YTo Bbl MOXeTe cKa3aTb O nony4YeHHbIX TpeyroanMKax?

Ecnu npu HanoXeHun 0gHOro TpeyrosibHWKa Ha ApYyron BCe COo-
OTBETCTBYIOLLUME TOUKM OBYX TPEYro/IbHMKOB COBMaAyT, TO 3TU PUCYHOK 1
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 BbiInonHATCS ycnoBus

AB=AB,; AC=zAC,; BC=B C

=l 119 =l Y

/A=/A; /B=/B; /C=z/C,

10 TpeyronbHNKNn ABC n A B,C, KOHIpYySHTHbI. A

A PUCYHOK 2

BHUMAHWE: B kOHrpy3aHTHBIX TPpEYro/bHUKAX HaNpPOTUB KOHIPY3HT-
HbIX CTOPOH PACMONOralTCA KOHMPY3HTHbIE YI/bl U HANPOTUB
KOHIPY3HTHbIX YI/I0B — KOHIPY3HTHbIE CTOPOHBbI.

B KOHIpysHTHbIX TpeyronbHuKax cnegyet cobnogatb nops-
OOK KOHIPYSHTHbIX YI/10B.
Myctb AABC = AMNK (pucyHok 3), Torga,

AB = MN; BC = NK; AB = NK; BC = MK,
AC = MK, AC = MN, M
/A= /M /A= /N; :

/B = /N; /B = /K; PUCYHOK 3
/ZC = /K. ZC = ZM.




YNPAXHEHUA

1. BnuwmnTte BMECTO 3HaKa «?» TPEYro/ibHUK, KOHIPYSHTHbIN AaH-
HOMY (pUCYHOK 4, a, b, ¢, d). OB0CHYNTe BbIGPaHHbI BaMu Nop-
00K OyKB.

AN AN IS e

AABC = A?

PUCYHOK 4, a

B N
M

PUCYHOK 5

PMG}/HUKG\‘
NV

PUCYHOK 7

K
P < ;
F

188

PUCYHOK 8

ACBA A? ABAC A(’ ABED = A?

PUCYHOK 4, b PUCYHOK 4, ¢ PUCYHOK 4, d

2. KoHrpyaHTHbI i1 oTpe3kn AB 1 MN Ha pucyHke 5?7 O6bsacHuTe
Ball OTBET.

w

. KoHrpysHTtHbl N1 yrabl AOB n PKD Ha pucyHke 67 O6bsacHUTe
Ball OTBET.

4. TpeyronbHuk ABC KOHrpysHTeH TpeyronbHuky MON, nsobpa-
XXEHHOMY Ha pucyHke 7. Onpeaenute A/IMHY CTOPOH TPEYrosb-
Huka ABC. Ha30BWTE KOHIFPY3HTHbIE YI/bl 3TUX TPEYIrO/IbHUKOB.

5. B teTpaan B knetky HadepTtute TpeyronbHUK MND, KOHrpy3sHT-
Hbl TpeyronbHuKy PKF, n3obpax&HHOMY Ha pucyHke 8.

6. B TeTpaam B KNeTKy HayepTuTe NPOU3BOSbHbIN YETbIPEXYrO/b-
HUK ABCD 1 KOHIPY3HTHbIN eMy YeTblpéxyronbHnuk MNPK. Ha-
yeptute otpeskn AC n MP n HanuwuTe HasBaHWE MNOMyYEH-
HbIX KOHFPY3HTHbIX TPEYro/IbHUKOB.

7. Haueptute 6uccektpucy OC yrna AOB. Onpegenute, Kakue
N3 HDKENPUBEAEHHDbIX YITI0B ABMAOTCA KOHIPYSHTHbBIMM:
a) ZAOC va £BOC; b) ZAOC vs ZAOB; c) ZAOB va ZCOB.
OO6ocCHynTE CBOW OTBET.

8. MoryT /in HMXeNpUBEOEHHbIE TPEYrosibHUKN ObITb lgH\g @
SHTHbIMU?
a) OCTPOYroO/IbHbIN N TYNMOYrO/IbHbIN TpeyroanMKVQ\ (N
b) NpsMOYronbHbLIN 1 TyNMOyrobHbIN TpeyFO}'IbHI/IK
C) paBHOGEeOPEHHbIV 1 PABHOCTOPOHHUI TPEYT,

O6ocHyI1Te CBOW OTBET.
%



[lepBbIit NpU3HAK

PA3OEN 9

YT106bl NPOBEPUTL KOHIPY3SHTHOCTb TPEYrofIbHUKOB HEeT He-
06X0AMMOCTH, HaKaabiBaa Apyr Ha Apyra, NpoBepsATb UX COB-
nageHne WM e BbISCHUTb MOMAapHYID KOHIPYSHTHOCTb 6-Tu
OCHOBHbIX 3N1€MEHTOB (3 CTOPOHbl M 3 yrna) TPeyro/ibHUKOB.
JlocTaTtouyHO NMpPOBEPUTL B3aWMHYIO KOHIFPY3HTHOCTb HECKO/b-
KMX OCHOBHbIX 3/1EMEHTOB TPEeYro/IbHNKOB. BCe 3T0 oTpaxeHo B
NPU3HaKax KOHFPY3HTHOCTW TPEYrO/IbHUKOB.

TMp13HAK KOHIPY3HTHOCTN TPEYro/IbHUKOB MO ABYM CTOPO-
HAM U yrily Mexay HUMM.

Ecnn pgBe CTOPOHbI 1 yron mexay HMMWU OOHOro TpeyrosibHuKa
KOHIPY3HTHbI COOTBETCTBYIOLWMM OBYM CTOPOHAM U YI/ly MeXxay
HUMW OPYroro TpeyrosjibHMKa, To 3T TPEeYro/ibHUKU KOHIFPY3HTHbI.

B K

112

KOHIPY3HTHOCTH TPEYI0JIbHUKOB

PUCYHOK 9

[1epBbIit NPU3HAK TaKkke
Ha3biBaloT npuaHakom 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 KOHPY3HTHbI, CAMU TOXE KOHIPY3HTHbI.

A

=

(pncyHok 10)

AB = MN, BC x NK ecnu, 10
AABC 2 AMNK
(pncyHok 11)

PUCYHOK 11 B Cc K

MPUMEP: Ha ctopoHax yrna MOH otnoxeHbl otpeskun OA n OB.
Touka C, nexawias Ha 6uccektpmuce OD yrna ZAOB coeguHeHa
oTpeskamum C Toukamu A u B (pucyHok 12). [Mokaxwute 4To
AAOC = ABOC.

PEWEHUE. PaccmoTpum AAOC n ABOC Ha pucyHke 12. Mo ycnosuto
OA=O0OB, ctopoHa OC ofbuwaa pana oboux TPeyroslbHUKOB
ZAOC = /BOC (OC-6uccektpuca). Torga no nepBoMy MpU3HaKY
KOHIpY3sHTHOCTU TpeyronbHukoB AAOC = ABOC.

PUCYHAK 12




YNPAXHEHUA

1. MOXHO NN cumTaTb TPEYroNibHUKM Ha PUCYHKaX 13 KOHIpPysHT-
HbIMW? MpuBeanTe NpmsHak CYC 1 060CHYNTE CBOM OTBET.

M C B B P C

93°
9 8 9

8
93°

N K A PUCYHOK13.2 & D F  pycynokis, b

2. MpakTnyeckas pa6orta: BcnomHute anroputM NOCTpOEHUA
TPeyronbHMKa No ABYM CTOPOHAaM W yI/ly Mexay HUMMU.
T0JIbHUK N0 ABYM -
. 1. AB =4 cm, AC =5 cm, ZA = 60° lNoctponTte AABC.
CTOPOHAM U yrny :
MeXay HMM"? 2. AIBI =4 CM, AICI =5 CM, ZAI =60° I_IOCTpOVITe AAIBICI'
: 3. MNepemelana TpeyronbHk ABC HanoxuTte ero Ha TpeyrosibHUK

A B,C,. Kakada 13 ctopoH tpeyronbHuka A B C, coBnagaeTt co
ctopoHon BC?

Kax ctpoutcs tpey-

4. 4t0 Bbl MOXeTe ckasaTb O TpeyrosibHnkax ABCn A B C?

3. N3BecTHO, Uuto AABC = AKLM =z ADEF. Onpegenus, avMHy COOT-
BETCTBEHHbIX CTOPOH W FPagyCHYO Mepy YI/10B 3anoiHuTe Tabnuuy:

AB =6 cwm;
AABC BC =12 cm;
/B =105°
ML = 7,5 mMm;
AKLM KM = 5,4 mwm;
ZM = 53°
DE =1,5 nm;
ADEF EF = 1,8 owm;
/K =25,6°

4. MNpogomkute ot Toukn A cTtopoHbl AB n AC TpeyronbHmka @
NPOTMBOMOMOXHYIO MM CTOPOHY Ha A/IMHbI paBHble AIKMHA
OTpe3KOB. KOHUbI MOMYYEHHbIX OTPE3KOB 0O603Ha n
Mo>HO N1 yTBEpXAaTb, YTO 0Opa3oBaBLUMECH Tpeyr&&t

C
n AED KOHrpysHTHbI? OTBET OO6OCHYMTE.

Y



5. OcHOBbIBasACb Ha AaHHble pUCYyHKa 14, MOXHO NN CKasaTb, YTO
AABC 2 AKLM? Ecnm HeT, TO Kak cnegyet M3MeHUTb MOpPSAoK
BepwuH TpeyronibHnka KLM, 4T0Obl MOXHO OblNO rOBOPUTH O
KOHIPY3HTHOCTWN 3TUX TPEYro/IbHUKOB?

B M
©
L
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.

PUCYHOK 14

7. Ha pucyHke 15 EC =19,5 M, CD = 1800 cm, ED = 0,027 M,
AC=18000 M, BC =1950 cm, yemy paBHa WwmpuHa AB o3epa?

>

| PYCYHOK 15

s
o

8. [laH ky6 ABCDA B,C D, Ha rpaHax ky6a yKaxuTe KOHIpy3HTHble ‘f D
TpeyronbHMkn. O60CHYNTE, H8 OCHOBE Kakoro npusHaka 3T Tpe- -
YrOMbHUKU ABAAIOTCS KOHFPY3HTHbIMU (pUc. 16).

A B
9. MNpaktnyeckaa pa6ora: Bbipexbre M3 nucra Gymarn Kakon-Hu- PUCYHOK 16
Oyab TpeyronbHuk ABC 1 noBepHUTe ero BOKpyr Toukm A Ha 90°
No 4YacoBOU CTpenke. Y10 Bbl MOXETE CKa3aTb O NMOSYHYEHHOM Tpe-
YyronbHuKe 1 o TpeyronbHuke ABC?

10. Haueptute gnametpbl AB 1 CD OKpYy>XHOCTU C LeHTPOM B Touke O.
4YTO Bbl MOXeTe ckazaTb 0 TpeyronbHukax AOC 1 BOD. Kakogbl
O6ynyt onuHbl xopg BD n AC B MunnmMmeTpax, ecam cymma ux
OJIVH paBHa 24,6¢cm?




Bropoii npu3HaK KOHIPY3HTHOCTH

PA30EN 9

TPEyroJibHUKoB

MpU3HAK KOHIPY3HTHOCTU TPEYro/IbHUKOB 0 CTOPOHE U
MPUIEXALUUM K HEeU ABYM YIr/idM:

Bir tigcbucagdin bir torsfi ve ona bitisik iki bucagl uygun olaraq di-
gor lcbucagdin bir tarafi va ona bitisik iki bucagina konqruyent-
dirse, bu licbucaqlar konqruyentdir.

Bropoit npuaHak HasbiBaloT
YGY (yron, cTopoHa, yron)

Ecom, AB = PK,
A=2/Pu/B=/K
T0 AABD = APKM
(pmcyHoK 17)

112

PUCYHOK 17 A D M P

MPAKTUYECKASA PABOTA: MocTpoiiTte TpeyronbHUKN Mo
anroputmy B Tabnuue.

Moctpoenne AABC MNMoctpoeHne AMNK
Ha npsmoit a HauepTute otpesok AB | Ha npamoin a HaudepTuTte oTpesok
- — AR 2 it MN AmHoi 2 .
Bcnomuute: Kak a A B m M N
CTpOUTCA Tpey- ® ® ¢ ¢

TOJIbHHUK 110 ABYM - o - - o -
CTOPOHAM H YTy MocTtpoiite yron B 60° ¢ BepLlwMHON B | mocTponTe yron B 60° C BEPLUMHON B

MeXy HUMU? i | Touyke A n cTtopoHoin AB Touke M n ctopoHon MN

MocTtponTe yron B 45° ¢ BEPLUMHOMN B
TOouke B B TOW »e nonyrnaoCcKOCTn, YTO
nyron A.

192




O603HaubTe 6ykBor C TOUKY 0603HaubTe 6ykBoun K TOuUKy
nepecevyeHns CTopoH yrinos A u B. | nepeceveHune cTopoH yriios M n N.

C AABC AMNK K

112

A | B M | N
PUCYHOK 18

YMPAXXHEHUE

1. Ykaxunte gnsa TpeyronbHuKa Ha pUcyHke 19
a) yrnbl, Npunexalume K Kaxgaon CTOPOoHeE;
b) yrnbl, npoTnBONeXaLume Kaxxaom CTOpoHe;
C) CTOPOHbI, MPOTUBOAEXALLMNE K KaXXAOMY YI1Y.
HanpoTtne kakoro yrna nexut 6onbLiasg CTOpoHa (CM. puCyHOK 19)?
HanpoTne Kakom CTOPOHbI TIEXNT MEHbLLUWI Yroa?

2. B TtpeyronbHunkax ABC v DPM, AB=DP, /A=/D, /B=/P.
HanguTe.

a) AB, eciim DP = 3,5 cm, b) 4D, eciu LA ="72°,
c) /B, ecan /P =17°49/, d) PM, ecomr CB = 92 M.

3. Jononnute Tabnunuy, ecnm nssectHo 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/

OnpepgenvTte TPETU Yyron 3TUX TPeyroNibHUKOB.

4. AO=0C, ZOCB = ZOAD (pucyHok 20). [lokaxuTe, 4To,
ACOB =z AAOD.

5. Ha pucyHke 20 AO = OC, ZOCD = ZOAB. A

a) AB = ? mpu CD = 10 e, b) BD = ? ipu OD = 2,7 cm

~

Y70 BbI MOXETE
CKa3aTb 0 Tpe-
yronbHukax ABC
n MNK?

K N

PUCYHOK 19

L/

PUCYHO N

193




A
PUCYHOK 21

194

@: D
PUCYHOK 22

6. Jlyr AD 6uccektpuca £CAB (pucyHok 21). ZADB = ZADC. [Joka-
xute: 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 nepecekatotcs B Touke O.
AO = OC. Jokaxure:
a) ABOC 2 ADOA;
b) ZABC = £ ADC.

9. Ha pucyHke 22 OA =z OC n OB = OD. [okaxure:
a) AD = BC;
b) /ZBCD = /DAB,;
c) ABCD = ADAB.

10. Ha ctopoHax npon3BONbHOrO yrna, HauMHasa OT BEpPLUMHbI yrna,
Obln NpPOBeAEHbl ABa OTpe3Ka paBHOW A/IMHbl. OT KOHEYHbIX TO-
UEeK 3TUX OTPE3KOB K MPOTUBOMOMIOXHOW CTOPOHE yrna Obin
npoBeAeHbl NeprneHankynapbl. MOXHO M cuntatb, UYTO 3TU Nep-
NEHOAMKYNAPbI KOHIPY3HTHbI? (PaccMoTpute ocCTpble, nMpsiMble U
Tynble yrnbl.)

11. MNepnernankynap kK buccekTpuce yrna A nepecekaeTt ero CTOpOoHbI
B Toukax B n C. MoxHo nu ytBepxaaTtb, uto AABC paBHa 6eapeH-
HbI?

12. MegnaHa, npoBegeHHas 13 BepwnHbl ABC, nepecekaet CTOPOHY
AC B Touke D. Touka E nexuT Ha Npogo/mKeHUM B NpPOTMBOMO-
NOXHYIO CTOPOHY OT TOUkM MeamaHbl BD Tak, uto DE = BD.
/BAD =48°n /ZBCD=50°. Hangnte /BAE.

13. BD — BbicoTa TpeyronbHuka ABC. ZABD = ZCBD. Npon3BonbHO
Bbl6paHHasa Ha BbicoTe BD Touka M coeguHeHa OoTpeskaMu C ToY-
kamun A n C. JokaxwuTte, yto AM = MC.

V
14. lokaxkute, UTO MeguaHbl, NpoBeAeHHbIe K KOHrpyaHTHblmg@

HaM B KOHIPY3HTHbIX TPeYro/ibHMKaxX, KOHIPYaHTHbI.
o o %N
4
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TPEYroJibHUKOB

MpyU3HAK KOHrPY3HTHOCTU TPEYro/IbHUKOB 10 TPEM CTOPOHAM:

Ecnu Tpu CTOpOHbI OQHOrO TPEYrosibHMKa COOTBETCTBEHHO KOH-
rPY3HTHbI TPEM CTOPOHAM APYroro TpeyrosibHUKa, TO 3TN Tpey-
FONTbHUKN KOHTPY3SHTHbI.

PUCYHOK 23 B K

112

MMPUMEP: KoHrpyaHTHble oTpeskn AB n CD nepecekatorcs B
Touke O (pucyHok 24) n DO = OB.

Jokaxunte, uto AADC = ACBA.

PEWEHUE: Oopucyem otpeskn AD, AC n BC. Tak, Kak noka-
3aHO Ha pucyHke 25, n paccmoTpuMm TpeyronbHukn AOD u
COB. 3gecb DO = OB 1 AO = OC (nouemy?). ZAOD n ZCOB
Kak BepTukasnbHble yrbl. ZAOD = ZCOB kak BepTUKasbHble
yrnbl. Toraa no BTOPOMY MPU3HAaKY KOHIPY3HTHOCTM Tpeyrosib-
HMkoB AAOD = ACOB. Otctoga AD = BC (novemy?).

Taknm obpasom, AB = CD, AD = BC, ctopoHa AC — obuas,
TO €CTb TpW CTOPOHbI TpeyronbHMka ADC COOTBETCTBEHHO

KOHIPYSHTHbI TPeM cTopoHaM TpeyronbHuka CBA. Otcioga
AADC = ACBA.

YNPAXHEHUA

1. Ha pucyHke 26 ykasaHbl A/IMHbI CTOPOH TpeyronbHkos ABC
N MOK. KOHFpy3HTHbI N1 OHK? [loyemy?

2. B tpeyronbHmnke ABC: AB=11 cm, BC=8cMm, AC=9cm. B
TpeyronbHuke MNK: MN =9 cm, NK =11 cm, MK = 8 cwm. [Mo-
KaXXMTe KOHIPY3SHTHbIE CTOPOHbI U YI/1bl 3TUX TPEYrO/IbHUKOB.

TpeTnit Npu3HaK KOHIPY3HTHOCTH

TpeTuit npusHaK HasblBaETCS
npuHak CCC (cTopoHa, cTopoHa,

CTOPOHa)

Ecimn

AB =PK, AD = PM

n BD 2= KM, T0
AABD = APKM
(pmcyHoK 23)

o B
X
A

C
ME
A
€

vs}
o
Q

PUCYHOK 24

PUCYHOK 25




3. Ha3oBUTE KOHIPY3HTHbIE TPEYro/IbHUKM Cpean AaHHbl Ha PUCYHKe
27, 28.

A A . B
/ 1 \ N
PUCYHOK 27 PUCYHOK 28 H
B E C D C

4. Otpeskn AB n CD nepecekatotrcs 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. Haiigute x n v.

M
A C
o)
D B D
PUCYHOK 29 PUCYHOK 30 C 6y-2 D B PUCYHOK 31 c

6. Ha pucyHke 31 BM = CM, BD = CD. [JokaxuTe, 4TO
a) ABDM = ACDM;
b) Jlyy MD aBnsietca 6uccektpucon yrna BMC.

7. Ha pucyHke 32 BN = CM 1 BM = CN. MOXHO N1 yTBep>XaaTb, UTO
AB = AC? OtBeT 000CHyMTE.

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
M N
B C
PUCYHOK 32 PUCYHOK 33
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9. Ha pucyHke 34: MK = NP n KN = MP. Onpegenunte ZKMP, ecrn
ZKNP =67°.

10. Ha pucyHke 35 otpeskun AM n CP - 6uccektpucoel. AD = BC nu
~ CD. Hangute rpagycHyto mepy ZBDC wn gnvHy DM, ecnu
ZABD = 25°nBP =3 cm.

A 1%

PUCYHOK 34 C PUCYHOK 35

11. MpakTn4veckasn pab6oTa: HanoxuTte gpyr Ha Apyra OAuH 13 KOHLOB
OBYX OEPEBAHHbBIX PEEK M NPUKPENUTE 3TN KOHLIbl TBO3AEM Ha He-
MOABMXHOW AocKe (pucyHok 36). lNoBopaumBaa Apyrve KOHUbI
3TUX PEEK, NOMyYUTE Pa3HbIE NOTOXEHUS:

A I PUCYHOK 36

OO6bACHUTE, C KaKOW Lenbio Mbl NOBOpayMBann KoHLUbl peek. Kak
coenatb, 4TOObI pelikn 0CTaBaIMCb HENOABMXKHBLIMU? (PUCYHOK 37)

PUCYHOK 37

Y710 NOHMMAETCA NOA YCTOMUNBOCTLIO TPEYTrO/IbHUKOB?
Kak 370 ncnonbsyetca B 6bITy?

[poBepbTe cebs

Oyl

12. Ecnun yrabl, npoTMBonexaline CTOpOHbl U BbICOTbI, MPOBEAEHHbIE
K OpYron CTOpOHe B ABYX TPEYrosibHMKaxX COOTBETCTBEHHO KOHI-
PYSHTHbI, TO CMOXETe /I Bbl O6OCHOBATb KOHIPY3HTHOCTb 3TUX
TPEeyronbHMKOB (PUCYHOK 38).

13. O60CHYNTE KOHIPYSHTHOCTb ABYX TPEYrofibHUKOB, €CNn ABe CTO-
POHbI U MeAMaHa, pacrnosioKEHHaas MeXay HUMW, B OOHOM Tpe-
YrO/IbHUKE KOHIPY3HTHbI COOTBETCTBEHHO [BYM CTOPOHaM U me-
AnaHe, pacrnonoXeHHOW MeXay ISTUMW CTOpPOHamu, B APYroMm PUCYHOK
TPEyronbHUKe.
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PA30EN 9

YIbl npu

OCHOBAHMM - -

PUCYHOK 39

A
PUCYHOK 40

A D

PUCYHOK 41

A K

PUCYHOK 42

(5r)
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CsoificTBa paBHOOEAPEHHOIO W

PaBHOCTOPOHHEr0 TPeYro/ibHUKOB

PaBHOGeapeHHbIN TPEeYroNlbHUK — 3TO TPEYro/lbHUK Yy KOTOPOro ABe
CTOPOHbI KOHIFPY3HTHBbI.

[1Be KOHrpy3aHTHblE CTOPOHbI paBHOGEAPEHHOro TPEYrosibHMKa — 3T0 6OKO-
Bble CTOPOHbI, @ TPETbS CTOPOHA — OCHOBaHue (pucyHok 39). Ecnn gBe cTo-
POHbI OCTPOYrO/IbHOIO, MPSIMOYIONIbHOIO WM e TYMNOYrofIbHOro TPEYrosb-
HMKa OYayT KOHIFPY3HTHbI, TO 3TOT TPEYrosibHMK OyaeT paBHO6enpeHHbIM. Ha
pucyHke 39 nokasaHbl BCE 3TU C/lydaun, @ TakKXKe UX Yr/ibl U CTOPOHBI.

YIJibl npn

YIbl Npn

e 0CHOBAHAM . 0CHOBaHIK
=t \ 2N\~ :
o &' \
S 22 s
= 2 ‘
g %
S %
= %
yonmpn S yronnpu
0CHOBaHMe BepLnHe BokoBas cTopona BepLUHe BoKoBas CTOpOHa

CBOWCTBO 1: CrovicTBO yr/i0B rpu OCHOBAHWM B PABHOGEAPEHHOM TPEYrosb-
Hyke. YTribl MPU OCHOBAHUM PaBHOGEAPEHHOIO TPEYro/IbHUKA KOHIPYSHTHbI.
Ha pucyHke 40 B TpeyronbHuke ABC LA = ~C B cuny Toro, yto AB = CB

CBOWCTBO 2: CBOVICTBO MEANUAHBI, GUCCEKTPUCHI 1 BbICOTbI, OMYLLEHHBIX HA OCHO-
BaHue, B paBHOOEAPEHHOM Tpeyro/ibHrke. B paBHOGeAPEeHHOM Tpeyro/ibHUKe
MeAunaHa, GUCCeKTpUCca U BbICOTA, ONYLLIEHHbIE HA OCHOBaHWe, COBMaaaloT.
B AABC (pucyHok 41) AB = CB, AD = CD torga BD — megunana, ZABD
~ /CBD, BD - 6uccektpuca, BD L AC, torga BD — BbicoTa.
PaBHOCTOPOHHMIT TPEYro/IbHUK — 3TO TPEYrO/IbHUK, Y KOTOPOro BCe CTO-
POHbI KOHIPY3HTHbI

CBOWCTBO 3: CBo#icTBO MeanaH, GUCCEKTPUC U BbICOT PABHOCTOPOHHErO TPey-
ronbHuka MepuaHa, 6UcceKTprca u BbicoTa, NpoBeAEHHble U3 6o Bep-
LUMHbI PAaBHOCTOPOHHErO TPeyroJ/ibHUKa, COBMNaaaloT.
AABC paBHoCTOpOHHUIA (prcyHok 42): AB ~ AC = BC.
AN 6uccektpuca: ZBAN = Z/CAN,
AN megnaHa: BN = CN, AN Bbicota: AN L BC.

Eyni hokmlari BK
v CN pargalari
{igtin yazin.

MPUMEP: AABC paBHoG6egpeHHbiin: AB = BC. D — cepeanHa oCHOBaHMSA.
ZABD = 43° Hantn yrnel An C.

PELWIEHWUE: To ycnoBua sacHo, uto AB n BC — 60KoBble CTopOHbf
Hue. Tak kak D cepegnHa ocHoBaHua AC, To BD — megmaHa.
BD Takxe n 6uccekrtpuca, Torga /B =2 - ZABD = 2 -
CBOWCTBa CyMMbl YI/10B TpeyrosbHnKa 1 ceoncTaa 1

/A= /C=(180°-/B): 2 =(180°-86°) :2 =4T7°.

Y/



YNPAXHEHUA

1.

[NoKaXXnTe KOHIpPYySHTHbIE YI/Ibl U KOHIPYSHTHbIE CTOPOHbI paBHOOead-
peHHoro TpeyronbHmnka MNK (pucyHok 43).

. N3 BepwmnHbl M paBHOGEOPEHHOIO TpeyrosibHMKa npoBegeHa 6uccekT-

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) Hangnte AK 1 BK, ecnin AB paBHo 1) 12 sm; 2) 25 mm; 3) 14,4 sm;
b) Hangnte AB ecnn onuHa BK paBHa: 1) 3,4 cm; 2) 5 mum; 3) 4,45 cm

. OnpenenMTe ycnoBue n ytBepxXxgeHume B cBouncTBe yrnoB npu oCHOBaHMA

B paBHOGeApEeHHOM TpeyrofibHuKe. NomMeHanTe ycrioBue 1 yTBepXgeHme
MectaMun n cbopmynmnpymnTe. BepHbl N1 NonyYeHHble CBOMCTBA?

. MNoctponite 6uccektpucy MC B TpeyronbHmke MNK. /3BecTHO, 4TO

/N =/K O6ocHymnTe, yto MN = MK.

. Haingute yrnbl npn ocHoBaHWW B paBHOGEOpPEHHOM TpeyrosibHuKe, ecnm

yrosn npuv BepnHe paBeH: a) 30°; b) 120°; ¢) 90°; d) 60°

. @) MoxeT N1 yron npy OCHOBaHMM paBHOOEAPEHHOIO TPEYro/bHMKa ObliTh

paBHbiM 1) 89°; 2) 120°; 3) 90° OTBET O60CHYMTE.

b) Hangnte yron npu BeplmHe paBHOOepeHHOro TpeyrosibH1Ka, ecnu
OOMH 13 yrnoB Npu ocHoBaHuK paBeH 1) 60°%; 2) 28°%; 3) 79°.

. Camup yTBEpP>XOaeT, uTo Kaxkabl OCTpbIn yron npamMoyronibHoOoro paBHO-

6edpEeHHOro TpeyrosibH1UKa paBeH 45°. INpaB nn OH?

. MegnaHa, NnpoBea&HHas U3 BepLUMHbI A PaBHOCTOPOHHErO TPeYyro/bHUKa

ABD paBHa 11,4 cMm. YeMy paBHa BbICOTa, NPOBEeAEHHAA 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.

13. MeguaHa paBHOGEeAPEHHOMO TPEYrofibHMKa Ae/TUT ero nepuMeTp Ha Yactu

Mepumetp TpeyronbHnka ABK paBeH 42 cm. Hantn gnnny AK.

33 cM 1 42 cm. HanTu CTOpOHbI TpeyronbHMKa.

M
N C
PUCYHOK 43

B
PUCYHOK 44,2

C
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0bobwarowme 3aaanus

B 1. Sakil 39-da verilanlara goéra AAOB = ACOD oldugunu
~ gosterin.
A
O . . . ~
- 2. Sokil 40-da verilenlars gérs AABD = AACD oldugunu
C . gbsterin
D H
PUCYHOK 45
3. O nogtasi AB parcasinin orta négtasi oldugu malum-
dursa, ZACO = ZBDO oldugunu isbat edin (sakil 41).
B C A
O
. \.& O
PUCYHOK 40 c PUCYHOK 41 D D
A B 4. Sokil 42-da verilanlara gora AO = BO oldugunu isbat
: edin.
(0]
5. iki ticbucagin bir tarafi ve digar tarafa cakilmis median
va hiindlrliyl kongruyent olarsa (sakil 43), bu licbu-
C D caglarin kongruyent oldugunu asaslandirin.
PUCYHOK 42
C
MposepbTe cebs 5
i
[=] A M H B

PUCYHOK 43




B atoM pasaene Bbl 03-
HaKOMWUTECH C Pa3/Y-
HOTO TMNa CUTYaLMOH-
HbIMY 33/1a4aMK 1 UX
DELIEHNAMY.

WHoraa bbiaeT TPYAHO ONMPEeAeInTb TOYHbIE Pa3MEPbI 13-
MEPAEMbIX 06bEKTOB 1 TOra 3T0 1eN1aeTCs I'IDVIGHVI)KBHHOVI.
B atom pa3fene Bbl 03HAKOMUTECH C MOHATUAMU abconors-
ASSHONA W OTHOCUTE/IbHOV MOrPELHOCTH ﬂDMﬁﬂVI)KBHHOVI BE-
JINYUHBI.

B X13HM 04eHb YacTo NPUXOAMTCS UMETb I8N0 C 3aJa4ami,
CBSA3aHHbIMY C DaHKaMu, CYETamMu, NPOLIEHTAMK. 3HAETE /K
Bbl, KakuMit hopMynaMm1 N0Nb3yOTCA B baHKe Npy pacyeTe
NPOLIEHTOB M0 KpeAuTam? HageeMes, 4To NonyYeHHbIe
BaMM 3HaHWA N0 PELIEHNI0 TAKOTO POAA 3aay NOMOryT BaM
B DyyLLEM.

CHMTYALIMOHHDIE
SAJAYH
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331244 Ha norpewHocTb

[Mpn pelleHnn cuTyaumMoHHbIX 3a4ay NPUXoanuTca UMeTb Aeno C Tou-
HbIMW N MPUOBAMXKEHHBIMU 3HAYEHNAMU GU3NYECKUX BENUYUH. Hanpu-
Mep, MpU OKPYr/1eHUM BennuuHbl 6,39 cM OO0 AeCATbiX MONy4YnUTCH
6,4 cM: 6,39 ~ 6,4. [NpK TakoM OKpYyIrNeHUn OONycKaeTCca onpeneneH-
Hadg MOrpeLwHoOCTb TOYHOro 3HayeHuda uducna. MpubnmxeHHoe 4ncno
yBenmumnoch Ha 6,4 — 6,39 = 0,01.

Mpn namMepeHnn BeMYMH (Temmnepatypbl, OaBNEHUS, CKOPOCTU U
T.0.) NONly4YEHHOE 3HaYEeHNE MO PasHbIM MPUUYMHAM HECKO/IbKO OT/INYa-
€TCHA OT TOYHOIO 3HAYEHUA N3MEPSEMON BENMUYNHDI.

KJIACC TOYHOCTW U3MEPUTE/IBHOTO MHCTPYMEHTA

lMNpn npoBegeHWn HAOMAAEHWUA WM OMNbITOB A1 PEeLUeHUsA He-
KOTOPbIX 3a4a4 NPUXOANTCS NPUMEHATb N3MEPUTENbHbIE MHCTPYMEHTDI
(nvHenka, TpaHCNOPTUP, TEPMOMETP, BECbIl, MAHOMETP U T.4.). Ha aTnx
WHCTPYMEHTax MOXHO YBWAETb LUKasny CO LWTpuxaMn. MIamepeHnsa He
BCerga AatT TOYHbIM pe3ynbrat. TOYHOCTb U3MEepeHUn 3aBUCUT OT
yncna geneHnn (LUTPUXOB) Ha USMEPUTENBbHOWM LUKare.

Onpefenvm TOYHOCTb U3MEPEHWIA, 3aBUCSLLYIO OT OTHOLLEHUS pas-
HOCTWM ABYX COCEAHUX YMCEN Ha LUKANe K YNCAy AeNEHUN Mexay STUMN
YMCAaMM, HA HUXXECTEAYIOLMX N3MEPUTENbHBIX MHCTPYMEHTaX:

Ha nopTHsXXHON NeHTe Mexay ABYMSA COCEAHWUMU YUCriaMu BCEro

10-9

ofHa genenuve (pucyHok 1). TOYHOCTb /IEHTLI paBHa =1cwm.

PUCYHOK 1

Ha nunelike mexay umcnamm 10 n 9 pacnonoxeHo 10 geneHwin.

10-9
Torga TOYHOCTL paBHa:

=0,1 cM (PUCYHOK 2).

Ha wkane tepmomeTpa Mexay aAByma cocegHMMun

PUCYHOK 3 10 geneHun (pucyHok 3). Toraa TOYHOCTb TEPMOMETPA P
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MPAKTUHECKAA PABOTA: N3mepsia nuHenHOW ANMHY KapaHpawa (pucy-
HOK 4), K MONYyYEeHHOMY 3HAYeHUIO NPUMNUCHLIBAIOT 3HAYEeHUE TOYHOCTU CO
3HAKOM «=»: 13,2 cm = 0,1 cm. VI3MepbTe 1 3anuunTe AnvHy Ballen pyyKku.

4—7’—&—‘—44—‘1——

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 11U

PUCYHOK 4

Mpn M3MepeHnn BenmUnHbl a 06bIYHO OMpeaensatoTa ee pasHble Nnpu-
ONIMXKEHHOIO 3HadeHus. My Kaxaoro npubMKeHHOro 3HaueHus CBos Mo-
rPEeLUHOCTb.

Moaynb PasHOCTM TOUYHOrO 3HAYEHUS @ U MPUGSIKEHHOrO 3HAYEHUSA Ha-
3blBaeTCH a6CONMNIOTHOMN NOrPeLUHOCTbIO MPUGINKEHHOMO 3HaYeHuns x, |a — x|.

Onpegenntb TOYHOE 3HaYeHWe BeSIMYMHbBI NMyTeM U3MEPEHUNn HEeBO3-
MOXHO. AGCOMIOTHAs MOrPELLHOCTb MOKa3blBaeT HACKO/IbKO M3MepeHHoe
NPUGAMXKEHHOEe 3HaUYeHMe OT/INYaeTCst OT TOYHOIo 3HaYeHUS BE/TUYMHDI.

Ecnn TouHOe 3HauyeHne BeMYMHbBI paBHa a, MPUOGANXKEHHas 3HavYeHne
— x, AonyLieHHas NorpeLwHoCcTb — b, To 3anucbiBaeTcs: a = x = b.

O0BPA3EL: Yto6bl onpegennt Maccy KOpobKM CO CNadoCTaAMM U3 NMapTun
OAMHAKOBbIX KOPOOGOK CO CNagoCTAMM BblOpaiM HECKOMBbKO LUTYK U B3Be-
cunwn. MNonyyeHHble pesynbraTbl: 350,2 T, 350 T, 348 1, 352 1, 349,56 1, 349 .
[anee BbluMcnunu cpegHee apndmeTmyeckoe HanbosbLIEro N HaMMeHb-
Lero atux 3HadeHun: (352 — 348) : 2 =350 1.

3a NorpeLwHoCTb B NMPUHSAIN NOyPa3HOCTb HaMbO/bLLEro N HaUMEHb-
LLEro U3MEpPEHHbIX 3HAUYEHWI:

b=(352-348):2=2.

Macca ogHomn KOpOOKK NpuHMMaeTca paBHon 350 + 2 1.

3ALAYA: Ha kopobke Yasa HanmcaHo: «<macca paBHa 125 + 1 r» Kakumu Mo-
ryT 6bITb HAMMEHbLLEee 1 Hanbosbllee 3HaYeHNA MacCbl KOPOOKMN Yaa?

PEWEHME: 125 +1 =126 ©n 125 —-1=124r1 Takum o6pasom, Hanbonbliee
3HaYyeHue Maccbl MOXeT 6bITb 126 1, HauMeHbluee 124 r.

OTBeT: 126 T, 124 1.

AbcontotHas
MOrpelHOCTb:
[T04yHOB 3HAYEHME -

NPUBMXEHHOE
3HayeHwe|
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6,b<a<5

T<a<9

YNPAXHEHUA

1. OKpyrnuTe 4nCno OO0 yKasaHHOro paspsana (Yeptodka nod HWM) M Ha-
amTe abCoMOTHYIO MOrPeLLIHOCTb OKPYI/EHUS.

a)2,341;  b)543,78;  ¢)0,9537;  d)-36,7921.

2. Bbluncnurte norpeLwHocTu OKpyrneHna n oonosHuTe Ta6nmuy:

o s Momyme passoors bR
61,76318 61,7632 161,76318 — 61,7632|
61,76318 61,763 0,00018
61,76318 61,76
61,76318 61,3
61,76318 62

3. Ha uncnoson ocu
a) npun okpyrneHnn noboro uncna mexay 6,5 1 7,5 npubnumxeHHoe 3Ha-

YeHWe npuHMMaeTCca paBHbIM T (pUCyHOK 5). KakoBa Haubonbluaga
NOrPEeLUHOCTb 3TOrO OKPYINIEHNA?
b) npn okpyrneHun no6oro ymucna mexay 7 n 9 NpnbNMmKeHHOE 3Have-
HMe Obl/1I0 NPUHATO paBHbIM 8 (pucyHokK 6). KakoBa HanbosnbLuas nor-
PELLUHOCTb TaKOro NMPUOAMXKEHNA?
“777 “877
4 5 6| 7/|8 9 4 6 8
1 < 2 >
PUCYHOK 5 PUCYHOK 6

4. 'amepeHHada ¢ TovHocTbo 0o 0,1 meTpa gmHa 3abopa okasanacb pas-
HOM 12,5 M. Mexay KakuMun YncriaMmm pacrnosioxXeHa UCTUHHAA A/IMHa 3a-
6opa?

5. JnHa v WuprHa NPAMOYro/ibHUKa C TOYHOCTbIO A0 1 ¢M paBHbl COOT-
BETCTBEHHO 8 1 6 cM. Mexay KakMMKn YMcriaMmmn pacronoXeHbl YNCa L0 \
OTBETCTBYIOLUME A/IMHE W LUMPUHE MPSIMOYroNbHUKa? Mexay KaKi
YnMcnammn pacrnonioXXeHO BO3MOXHOE 3HayeHWe njoLliaan npﬂméyrom/

HMKa? »
6. NIamepeHnsa npsaMoyrosibHOro napannenenunea ¢ TOHHON’b\Z

paBHbl 23 cM, 24 cm M 27 cm. Mexay Kakumu ‘-IVICﬂaWZI:KOﬂO)KeHO
4ncno paBHoe o6beMy napannenenuvnena?
/<\7

\Y/



7. TemnepaTypa BO34yxa Mo NokasaHUsaM TEPMOMETPa C LieHOWn
aenenns wkanbl pasHon 0,2°C okasanacb 18,6°C. Kak 6ynet
BbIMMS4EeTb 3TO NOKa3aHMe Npu LLeHe AeNEeHNS WKabl paBHOM
0,1°C?

8. Anun okpyrnan umcno 25,925 oo cotbix, 4O AECATbIX U OO Le-
NbIX N KaxAbl pa3 BbIYUCAA abCOMOTHYIO MOrpPeLHOCTb
OKpYyrneHus. B kakoM cnydyae abContoTHas NOrpeLHoCTb Haum-
6onbwas? NpoBepbTe BbIUMCAEHUSAMM.

9. lNpepacTaBbTe Apobb % B BMae gecarmyHon. OkpyrnuTte o og-
HOWM TbICSAYHbIX, COTbIX, AEeCATbIX. B KaXxgom cnydae Hangute
abCOMOTHYIO MOrPeLLHOCTb OKPYITIEHUA.

10. MNpwn n3mepeHnn anvHbl CTona gonycrtmMaa abcontotTHaa no-
rPEeWHOCTb paBHa 1 cMm. [pu namMepeHnn paccToaHUsa Mexay
ropogamu gonyctuMmas abcContoTHaa MOrpewHoCTb paBHa
1 m =100 cm. Kak no-BalLemy, Kakoe nsmepeHune 6onee Tou-
Hoe? [Noyemy? OB60CHyITE OTBET.

11. NMpakTn4yeckana pabora: LLUtaHreHUMpKynb (PUCYHOK 7) — 3TO
WHCTPYMEHT C JOCTaTOYHO O0NbLION TOYHOCTLIO N3MEPEHUN.
OTUM MHCTPYMEHTOM MOXHO W3MEPUTb NIMHENHbIE pa3Mepbl
petanen, rnybuHy oTBepCcTuii n TpewmH. C NOMOLWbIO LWTaH-
reHUMPKYNS MU3MepbTe JIMHelHble pa3mMepbl Kakoro-Hubyob
npegMeta. Ha MHCTpyMeHTe yKasaH K/acC TOYHOCTU n3mepe-
HUA. 3anuwnTe pesynbrart.

0CHOBHa#d
LKona

e
L

BCnomora-
Te/NbHas
LuKona

PUCYHOK 7

[poBepbTe cebs

A
e
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NoHATME OTHOCUTENBLHOM MOorpewHoOCTn nNpnMeHdaeTCda and OueHKN
,EI,OI'IyLLI,eHHOl7I norpeLwHoOCTHn I/I3MepeHl/Il7I, OKpYyrneHna Nan HaxoxXaeHuq
I'Ipl/I6l'Il/I)KeHHOFO 3HA4YeHUNA Yncna.

OTHOCUTENbHAsA norpewHoCTb I'IpVI6)'IVI)KeHHOI'O 3Ha4YeHNA BeTUYUHDI
paBHa OTHOLIEHMNIO aOCOMIOTHOW NOrPELUHOCTU MPUOGNKEHHOTO 3HaYe-
|a—x| HUS K MOAY/O NPUBAMKEHHOIO 3HAYEHUS:

OtHocuTenbHad _ abco/oTHast NOPeLHOCTb
NOrpeLIHOCTL MOZY/1b MPUBAMKEHHOI0 3HAYEHMS

| | Bblpa)KeHVI‘r'l OTHOCUTENNBbHOM norpeLwHoOCTN B npoueHTax:

-100% OTHocuTenbHas _  abCO/IKOTHAs MOrPELHOCTb 100
NOrpeLHOCTb MOZY/Tb MPUBMKEHHOTO 3HAYEHMS

_ 3ALAYA: MprbnnsntenbHO TOMLLIMHA Ye/loBEeYeCKoro Bosoca, 13-

- ................................... MepeHHasa ¢ ToyHocTbto 0,01 mMm, paBHa 0,15 mMm. PacctosdHue ot
¢ 3emnu 0o JlyHbl, U3MepeHHoe C TOYHOCTbIO A0 500 KM, NpubIn3u-
TenbHO paBHO 384 000 kM. Kakoe 13 namepeHumn 6onee touHoe?

¢ 3anomuuTe: Usmepe-
| HWe C MeHbLIEH OTHO-

i curenbHOM morpewno- i PEWEHUE: Haioem oTHOCKTENbHYIO MOrPEeLHOCTb NPUGIUKEHHOTO
i CTBIO CIMTAETCA 6ostee 3HAYEHUA TOMLLUMHBI YENTOBEYECKOIrO BO/1IOCA B NMPOLEHTAX:
i TOYHBIM. 0 Ik 9l

=—=0,0666...=6,(6)%.
0,15 5

OTHOCUTENIbHAsA NOrpeLHOCTb B MPOLEHTax MPUOAMKEHHOIO 3Ha-
YeHWa paccToaHUa mexay 3emnen n JlyHon paBHa:
B0 S5 ~0,00130208333...=0,130208(3)%.
348000 768
OtBeT: 0,130208(3)% < 6,(6)% 3Ha4WT, TOYHOCTb U3IMEPEHUSA
paccToaHMAa mexay 3emnen n JlyHol Bbllwe.

YNPAXHEHUA

1. Okpyrnute uncno 26,345:
a) 0o eanHuy ; b) 0o ogHOM COTbIX. —
B kaxxgom cnydae onpegenute abCoMOTHYIO M OTHOCUTEIbHYIO rlorf

pewHocTu. B kakoM cnyyae oTHOCUTeNbHaA NOrPELLIHOCTb 6om;u_|e\ /
& / ) S
2. a) Kakoe 13 paBeHCTB BEPHOE MpU OKPYITIEHUM YnCna 3 65 ,qo\ LI,HOM
pecartbix: 3,65 ~ 3,6 nnm 3,65 ~ 3,7. \
b) Bbluncinte oTHOCUTENbHbIE NOrPELLUHOCTH o6om%ﬂm6nm>KeHmm n

00bACHWTE BbIOPaHHbBIV BaMW B NMYHKTE (a) OTBETay, g
\ -

N Y 4
4

206 V



3. MNpeactaBbTe uncna U3 Tabanubl B BUAE OECATUYHbBIX 4pO6en, OKpyramTe 4o og-
HOW COTbIX. BbluncanTe ¢ NOMOLbIO Ka/nbKy/1aTopa abCoMOTHYO U OTHOCUTE b
HYIO MOrpPELUHOCTM (OKPYr/InTe 4O OQHOW AECATbIX) MU AONOMHUTE Tabauuy.

Yucno Jlecatnynas ﬂ,pﬂﬁb AbcontoTHas NOrpeLHocTb OtHocuTenbHas ONrpelHocTb

5
g
37
15

9
15ﬁ

4. CeriMyp onpefgenun, 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 601ee TOYHO BbINO/IHWA CBOE 3agaHne? MNovemy?

5. MpnbénmxkeéHHoe 3HayeHne — 4,89, oTHocuTenbHasa norpewHoctb — 1%. Onpege-
AnTe abCoNOTHYIO MOrPELLIHOCTb MPUGMKEHHOIO 3HAYEHUS.

6. MNorpewHoCTb Npubopa Npu U3MEPEHUM TONWMHbI KOHCKOro BOJIOCa paBHa
0,005 mm. MNokazaHne npubopa paBHaNochb 0,35 mm.
a) Kak 3anucbiBaeTcs pe3ynbrtaT U3MepeHuin?
b) HainTn oTHOCUTEbHYIO NOrPeLLUHOCTb U3MEPEHN.

7. JononHute Tabnunuy:

Bbicota goma P%V"I';LaJv'l’l';I U3Me- r‘f‘g%%ﬂ?f;'&i OTHocMTeNIbHAA NOrPELHOCTb
Jlom Hapmuu 12 ™ 0,1Mm

[lom Yrypa 5 M 3%

Tlow Hursp 8 M 0,02 M

Jlom Unasta ™M 10 em

8. Kakne namepeHuii npoBoanancb 6onee 4yBCTBUTENbHbIM NPUOOPOM:
a) Macca aBToMmo6unid, paBHasa 3 T, M3Mepssiacb Ha aBTOMOOMU/bHbBIX Becax € No-
rpewwHocTtbio 100KT;
b) Macca nekapcTtBa, paBHas 5T, U3Meps1acb Ha MeANLMHCKNX Becax C norpeLu-
HocCTbto 0,01r.

9. CKopoCTb cBeTa B BaKyyme paBHa 299792,5 + 0,4 KM/Cek, CKOPOCTb 3ByKa B
Bo3ayxe 331,63 + 0,04 m/cek. Kakoe nsmepeHune 6onee To4Hoe?

10. M13BECTHO, 4TO rpy30nNoabEMHOCTb aBToMO6UNA 2,5 = (15% ot 2,5)) T. Hanante |

HanboNbLUYO Maccy rpysa, KOTOpYK CNOCOOEH MOAHATb 3TOT aBTOMOOW/Ib.

11. OnameTp JlyHbl d = 3476 + 1 km. Yemy paBHa OTHOCUTE/IbHAs MOrpPeLLUHOCTb

MepeHuin? ¢

X

U

%)
\<//

%4

R
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%3—‘\\\/ 7/\7
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PA30EJ 10

331244 Ha NPOLEHTDI

Mpn pelleHnn MHOMMX 3a4ay BbINOMHATCA AeACTBUA Had OAHOY-
NeHaMu, NPUMEHSTCA GOPMY bl B KOTOPbIX 3anucaHbl Npov3BeaeHnm
ymcen n nepemMeHHbIX. K TakMM 3agadaM OTHOCATCH NOoACYET Yncia Xu-
Tenemn, pacyet 6aHKOBCKUX onepauuin n apyrue.

3ALAYA 1: Axmepn, BNoxuB B 6aHK Ha Aeno3uTHbin cueT 10 000 mMaHa-
TOB, Yepes rog 3abpan mx ¢ 20%-Hbim poctoMm. Onpegennte CKObKO
aeHer 3abpan Axmen;

PELWUEHMUE:

1. Hangmnte 20% ot umcna 10 000.

2. MpunbaBbTe K NoayyvyeHHon cymme 10 000.

3. Bbickaxute CBOE MHEHME O MOTYYEHHOM pe3y/ibraTe.

3AAYA 2: CabuHa, BnoxmB B 6aHk 10 000 maHaToB, 3a6pas UxX CnycTa
2 roga € 15%-HbIM POCTOM 3@ Kaxkabln rod. Beluncamrte, CKonbko geHer
3abpan 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. bICKaXnTe CBOE MHEHME O MOJTYYEHHOM pe3ynbraTe.

M3yunm aBa cnocoba pacyetra KOHEYHOW CyMMbl Mpu 6aHKOBCKUX
onepaunax. B nccnepgoBaHHbIX 3agadax nonyyYeHHble U3 6aHka AeHbru
OKasanncCb yBe/IMYEHbl Ha HEKOTOPbIM MPOLEHT OT NnepBoHayaslbHON
CyMMbl AeHer. Takoro Tmna 3ajadn Ha3blBaloTCH 3a4avyaMmn Ha NpoCTon
NMPOLLEHTHbIA POCT.

|. 3AZIAYX HA NPOCTON MPOLIEHTHbIA POCT

B HekoTopbix 3agadax npu OONbLIMX BPEMEHHbBIX MPOMEXYTKaX
pacyeTbl YCNOXHATCSA. B aTOM cniyyae uenecoobpa3Ho nosb3oBaTb
dopmynamum.

[N BblYMCNEHNS NPOCTOro MPOLEHTHOrO YBeNnYeHusa (yme e-

HWS) NPUMeHsIeTCs creaytoLwas Gbopmyna: ’\

S, =so(1+ﬂj, {s" =so(1—ﬂﬂ
100 100 4
208 VE



3pechb S, — nepBoHaYvasibHoe 3Ha4YeHne, S, — KOHeYHOe 3HaYeHue, r — YNCIOo
nokKasblBaloLlMe BeIMYNHY MPOLEHTHOrO U3MEHEHUA 3a eOWHWULY BpeMeHW,
n — NPOMEXYTOK BPEMEHMW.

3ALAYA 1: Aiicenb B3ana kpeauT B 6aHKe Ha cymmy 25000 mMaHaT nog npocTon
NPOLEHTHbIM pOCcT B 12% B roa. CKONbKO AeHer oHa Ao/MKHa BepHyTb 6aHKy
yepes 2 roga?

PEWEHUE: Mo ycnosuio 3apaumn r = 12%, n = 2 roga n S, = 25000 M. Tak Kak

r-n
CyMMa yBenn4umnBaetcs, 1o no popmyne S, = S"(Hm} nMeeM:

S, = 25000-(1+%) =25000-1,24=31000 .

OtBeT: 31000

SALAYA 2: Oxaman gns onnatbl onpeaesnieHHOn YCnyru MooXua Ha cyet
500 maHaT. B cBs3K C oniaton OKasblBaEMOW YC/Yyrv BOXKEHHAA CyMMa exe-
MeCAYHO yMeHbluanacb Ha 10%. CKonbKo AeHer octaHeTcs y [kaman Ha cyeTy
yepes 3 mecqaua?

PEWEHUE: S, = 500 M, n = 3, r = 10%. Tak Kak CyMMa yMEeHbLLAeTCs, BOCMO/b-

3yemcs opmynon n3 npumedanus: S, =S, (1—%)

S; =500- l—w =500-0,7=350 M.
100

OtBeT: 350N

YNPAXHEHUA

1. Mnaxa cuuTtaet, 4To BNOXeHHasa et B GaHk cymma 300 maHat nog 30%
npmnbbinn Yyepes 5 et coctaBuT 750 maHat. Kak no-Bawemy, npasa An oHa?
O6bACHUTe OTBET.

2. Bknagumk nonoxun Ha geno3unTHbin cdeT B 6aHke 100 000 AZN nopg 3%
MPOCTOro NPOLEHTHOroO pocTta. CKOMbKO AeHer OyAeT Y HEro Ha CYETY Yepes ,
5, 8,10 net? ﬂﬁ

3. MNpeobpasysa BblipaXkeHUs Sn=S0£1+ﬂj n S, =S, 1—ﬂ , nonyyute L/ ) 4
100 100 % \

dopMyribl 4N BbIYUCIEHNA CNEeAYIOWMX BENNYMH:
=9 =9 =9
a)S, =" b)n =7 c)r="1

E\{E ] =
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MpoBepbTe ceos

[=]
[=]

[=]

o |

OBPA3EL: b) Bbipasum n 13 nepsoi dopmynbl. S, = So(l+ﬂj

100
3anuiiem rnpaByto CTOPOHY B Buae cymmsbi: S, =S, + S, %
[NpuHecem cnaraemoe S Ha 71eBytO CTOPOHY: S, — S, =S, %
YmHoxuM Ha 100 o6e cTopoHbl paseHcTsa: 100(S, —S,) =S, r-n.

100(Sn - SO)
Pasgesnm Ha S - r 06e CTOPOHbI PABEHCTBA: ——————— =N

Sy 7

100(S, - S,)

Nony4yeHHOEe paBEHCTBO n = S
-7
0

NeHnda n.

aBnsgeTca GopmMynon ons onpene-

4. a) [Mopa Kakyto rofoBYO MPOLEHTHYIO CTaBKy cnegyet Akndy BNOXUTb B 6aHK
cymmy B 1000 maHaToB, 4ToObI cnycta 8 net nonyuntb 2 000 maHaToB?

b) Kakag cymma, BNoXeHHasd B 6aHK C rogoBblM MPOUEHTHbIM POCTOM B
18%, cnycTa rog coctaBuT 7 316 maHaToB? Ecnu aTa e cymma 6yaeT Bno-
»KeHa B 6aHK € rogoBoi ctaBkol B 20%, CKOMTbKO AEHEr MOXHO MOoy4nTb
cnyctsa 2 roga?

5. [lononHute tabnuuy, ncnonbysa Gopmyy NPOCTOro NPOLEHTHOO PoCTa:

No B [oa080iA BnoxenHas cymma Cpok Bnoxenns  KoHeyHas
MPOLLEHTHbIN pocT (maHar) (net) cymMMa (MaHar)

1 | 6aHk 3000 2 3840

2 Il baHk 25% 4 4000

3 Il bark 15,3% 5000 1295

4 IV baHK 11,5% 7000 10

Mo Tabnuue oTBeTbTE Ha Creaytolme Bonpochl. Bo Bpems BblUMCNEHNSA UC-
NoNb3ynTe KanbKynaTop:

a) B kakyto cymmy npeBpaTatca BnoxeHHbole B I 6aHk 3 000 maHaToOB Yepe3 rog?

b) Ckonbko geHer BbinaatuT lll 6aHk Yepes 6 mecaueB 3a BNoXxeHHble 7 000 ma-
HaToOB?

c) Ckonbko feHer fo/mkeH 6yaet Bbinaatutb Il 6aHk 3a 4 roga npu rogoBom
npoueHTHon ctaBke B 20% OT HayanbHOW CyMMbI, yKa3aHHOW B Tabnnue?

6. na 3aHatua 6usHecom CyneiimaH B3an B kpeauT 20 000 (N Ha 5 neT u3
6aHka nopg 10% rogoBbix OT B3ATOM B 6aHKe CyMMmbl geHer. CKOMbKO OEHETy,
OO/KEH BePHYTb B 6aHK npeanpuHMMaTesib B Ha3HaYeHHbI CPpoK?  § //\}

7.B ¢opmyne S =S (1 + 7% 1) 4YACNO N NOKA3bIBAET CPOK XpaH%-MFLB eH-
HOW CYyMMblI (,«%:1(’;0). M3 3TnX paBeHCTB Hanuwnte q)opmyny,f\nok@poﬂ

MOXHO BblUUCNTb 1. HanguTte n, ecnu: g

D\\
a) S, =500, S,=2500,7%=10%=0,1; b)S =2500, S, =500, 7% =95% = 0,25.

» -

\ // 4

\\
V »



8. [1nsa onnatbl okasaHHo el ycnyru Jlatuda nonoxmnna Ha ceBoi c4et 1000 M,
o moroBoOpy 3a OKasaHwme yC/yru, 3Ta CyMMa Kaxkabli Mecsil, yMeHbLlaeTCs
Ha 5%. Yepes cKonbKo MecsLeB CyMMa Ha cyeTy OyaeT paBHa:

a) 800 M; b) 700 ; c) 400 c) 100 N?

9. Yemy Oyaet paBHa 4vepe3 8 mecqaues cymma 800 AZN, BnoxeHHasa B 6aHK
nogd 12%-n rogoBon NPOCTON MPUPOCT.

10. Pogutenn Hapruns gns nonyyeHmsa BoicLuero o6pasoBaHus Ux JoYepu 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 gnsa oby4vyeHua 3a rpaHmuen?

II. 3AZIAYM HA CNTOXHBIV MPOLIEHTHBIA POCT

MHorga B GaHKOBCKMX pacyeTax A9 HAXOXAEHUS KOHEYHOW CyMMbl Oe-
peTcs He nepBOHayanbHasa cyMma. [NonydyeHHaa cymma B KaxXaown ciefyrowmnm
NPOMEXYTOK BPEMEHUN YBE/IMUMBAETCHA Ha TOT XE MPOLEHT, YTO U NOMyYEHHAd
CyMMa AeHer. Hanprmep, NonoXeHHble Ha AeNO3nUTHbIN cyeT B 6aHKe ea 3 roga
CyMMa [IEHer NepBblil o4 YBEMYMBAETCS MOSTYYEHHAA CyMMa Ha MPOLEHT OT
NO/YyYEHHOM B KOHLE NEePBOro roga CyMMbl, AE€HET Ha TPETUI rod yBe/InymBaeT-
CSl Ha TOT XK€ MPOLEHT NOMTyYEHHadA B KOHLLe BTOPOro roga CyMma AeHer. Takune
3a[layM Ha3bIBalOTCH 3aJa4aMU Ha CJZTIOXKHbIW NMPOLIEHTHbIA POCT.

MMPUMEP: KnueHT nonoyun Ha c4€T B 6aHke 35 000 M cpokom Ha 2 roga.
CkonbkO fpeHer 6aHK Oo/mkeH OydeT BEpHYTb K/IMEHTY 4vepes3 2 roga,
ecnn 6aHK Kaxkablii rof yBenmumMBaeT CyMMy npeaplayLiero roga Ha 3%?

PEWEHMUE:
1. Haignte 3% o1 cymmbl 35 000 N
2. Cnoxute nonyyeHHoe ymcno ¢ 35 000.
3. Hangnte 3% oT Nony4YeHHON CyMMbiI.
4. CnoxuTe 3TO YMC/O C pPe3y/1bTaToOM BTOPOM onepaunu.
5. BbICKaXnTe CBOE MHEHME O pesy/brarTe.

(OPMYJIA CNOXHOT0 MPOLLEHTHOIO POCTA

ﬂ,l‘lﬂ BblYNC/TEHNA CJ/ZTOXKHOIO MNpouUeHTHOro npupocta 4ucra MnpuMeHdaeTCd
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.

=

YKASAHME:

8 2
8Mecﬂu—ﬁ—?roa




Pewwte, nepesess
MECALb! B rofbl.
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3AJAYA: Hycpat nonoxun B 6aHk 7 000 (N. TogoBoi NPOLIEHTHbIA POCT 6aHKa
cocTtaBnsgetr 11% oT cyMMbl npegblaywero roga. Kakyro cymMmy nonayyut Hyc-
pat yepes 2 roga?

PEWEHUE: B nepBbiin rog 7000 M yBenuumnuco Ha 11%. CnegoBaTenbHO, B KOHLE

nepBoro roga cymma 6yaet coctanatb 7000+ 7000- % =T7770 . Bo BTOpOIA

rog 7770 N yBennunnnce Ha 11%. CnegoBaTtenibHO, B KOHLE BTOPOro rofa CyM-

Ma yBenuumnacb Ha 11% oT cymMbl nepBoro roga: 7770+17770- % =8624,7 M.

DTy Xe CyMMy AEeHer MOXHO MOoMy4YnUTb Mo GOopMysie C/I0KHOIO MPOLIEHTHOrO
pocrTa:

n 2
S =8,[1+="—] =7000-[1+2L1 ] =7000.1,11* = 8624,7 ™
100 100
OTtBeT: 8 624,7 N

1. icmaunn ytBepxagaer, uto 700 (M, BNOXeHHble B 6aHK C rogoBbiM MPOLEHT-
HbIM goxoaoM B 10% OT CyMMbl npeablayLwero roga, yepes 2 roga cocTtaBsT
800 M. BepHo nn ero ytBep>xxgeHne?

2. ApxuTekTop pelwwunn roHopap B cymme 100 000 N, nonyyeHHbIn 3a NpoeKT
MOCTa, BNOXUTb B ABa 6aHKa. [10/10BUHY 3TON CyMMbl OH B/IOXMA Ha 3 roaa
B rOCyOapCTBEHHbIA 6aHK C rOA4OBbIM MPOLEHTHBIM POCTOM 7% OT B/IOXEH-
HOW CYyMMbI, @ BTOPYIO NOMTIOBMHY — Ha 2 rofa B KOMMep4eCcknin 6aHkK ¢ rogo-
BbIM MPOUEHTHbIM pocTom 10% OT cymMbl Npeabigywero roga. Kakom 6aHk
pan 6onblue goxopa?

3. OnpenenéHHasa cymma AeHer, BNOXEeHHbIX B 6@aHK C rogoBbIM MPOLEHTHbIM
poctoM 25% OT cymMmbl npegpigywero roga, yepes 3 roga cocraBunia
100 mnH AN\, Kakoii 6blnia 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. Yucno aBTromobunen ropoACKOro HacesneHmna yBeindnBaeTCqa KaXAabln

Ha 15% no cpaBHeHMO C npeablgywnm rogom. Onpegennte BO CKO)'IP&?/\
pas BbIPOC/IO YMC/I0 aBTOMOOGUEN B TeueHme 5 feT.

Mposepbre cebs % \
4

OF=i0 LD




4 JlencTBMA HaZ MHOXECTBaMM

PA3A4EJ 10

Bam M3BeCTHO, uTo Takoe obbeanHenue, nepeceverve v (N
PasHOCTb MHOXECTB. Bce 3Tu aencTBust o6napalor pasnnd-

HbIMMN CBOMCTBAMMU. Kak onpegenstoTcs
Ona mHoxecTs A,B,C BepHbl criegytowmne CBOMCTBa: 3JIeMEHTbI 06'beJUHEeH s

Bcrmomuu:

MHOeCTB? A Kak -
nepeceyeHus?

@ NepemecturensHoe caoiicTso:

@&

AUuB=BUA AnB=BnA
@ CoyeratesibHoe CBOICTBO:
C C
@ @
AuBuUC)=(AuB)uC An(BnNC)=(AnB)nC

@ Ecnin BcA (B nogmHOXecTBO MHOXeECTBa A),

AuB=A AnB=B

(4) JNVNPY}

(5) JNSIL VNNV B0}

Ecnn Bc A 10 MHOXecTBa, B'=A\B
Ha3blBaeTCca AOMNOSIHOHEHWEM MHO-
xectBa B oo A




YNPAXHEHUA

1. Harigmute 4ncno snemMeHToB KaXaoro n3 MHoxectB A = {m, n, [, k, p}
n B ={n, p, g, j}. Onpegenure 4ncno 371eMeHTOB 0ObeaNHEHNA U
nepecevyeHmnsa 3TMX MHOXeCTB. [1poaeMOHCTPUpPYITE BbINOSTHEHME
A nepemMecTuTeIbHOro CBOICTBA.

@

HbIX, Ue/1bIX N paunMOoHa/IbHbIX umncen? Kakme n3a HuUx aBAsoTCA noa-

II 2. YTO Bbl MOXeTe CkKasaTb O YuC/e 31EMEHTOB MHOXECTB HaTypanb-

w MHOXeCTBaMM ApPYrnx MHOXeCTB? MI3006pa3nte nx ¢ MOMOLLbIO gnar-

D pamMm dnnepa-BeHHa.

PUCYHOK 8 3. Ana mHoxecTtB A, C, D, npuBeaéHHbIX Ha pUCYHKe 8, mpoaHanusu-
pynTe HUxXecnegyoulee:
a)AnC b) C n D; c)n(A),n(C),n(D); d)AuvuD;
e)AnD; fyAnCnD; g)AuC h)Au CuD;

[) a1eMeHTbI, BXOoASLWMNE TO/TbKO B MHOXECTBO A,;
h) anemeHTbI, BXOAsiLLME TONbKO B MHOXeCTBO C;
k) anemeHTbl MHOXecTB A\D, A\C 1 D\C.

4. a) NokaxunTte COCTosAME KaXaoe M3 TPEX 3NEMEHTOB ABa TaKuX
MHOXEeCTBA, YTOObl NX 0O beAMHEHNE UMENO YETbIPE 3/1IEMEHTA.

b) MokaxuTte Takne Tpu MHoXecTBa A 1 B, 4tobbl n(A) =4, n(B) = 6,
n(AnB) = 2. Hangute n(AuB). N306pa3ute 3TM MHOXecCTBa C
MOMOLLIbIO Anarpammbl dinepa-BeHHa.

5. Kaxxgaa cemMbq, npoxmBalowas B Halwem Jome, nognucanacb Ha
raseTty, XypHasa UM Ha TO U gpyroe. 75 ceMei nonyyatoT rasethbl, 26
cemMen — XypHanbl, 18 cemen — un 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 y4yacT-
HMKOB. 7 YenIoBEK BbINO/IHWUAN HOPMaTUBbLI MO 060UM BMaam, 11 yeno-
BeK — TO/IbKO Mo 6ery. CKOMbKO yYaLUMXCs BbINOMAHWIM HOPMATUBbI:

a) no Gery; b) No npbikkam B BbICOTY;
C) TO/IbKO MO MPbI>XXKaM B BbICOTY?

7.3 61 yyawmxca 27 4enoBeK 3aHMMAaEeTCs KONMEKLUMOHUPOBaHMe
Menanen, a 35 — MapokK. 6 YenoBeK KONEKLMOHUPYIOT U Me@%
Mapku. CKOMbKO yYaLLNXCA HNYEro He KONNeKUMoHnpyeT?

Q\/v )

8.a)eciun(A)=18,nB)=23un(AnB)=9,n(AUB)=2 N

b) ecmm n(M v K) = 42, n(M) = 35, n(K) = 28, n(M n K) =\?

c)ecmun(C D) =7n(C)=19,n(Cu D) =22, n(D) ="

[poBepbTe cebs

[=];

4
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PA3A4EJ 10

- 9dAd N hd NLLJIBZAUBdRNE

1. 3 604kun ¢ 100 2 coka otmnam 10 2 n gob6asunu 10 2 Boabl. M Tak HECKOMbKO

2

pa3. MOXHO /1M NOC/ie HECKONMbKUX TaKNUX AENCTBUIA MOYUNTb PAcTBOP B KO-
TOpOM coka byaet 72,9 a?

.a)Npn KakoM HambonblleM HaTypanbHOM 3HayeHun n uucno n! byoer

KpaTtko 10!
Vkazaune: 3gecb 10! = 1-2-3-4-5-6-7-8-9-10.

b) Mpn KakoOM HaMMeHbLLEeM 3HaYEeHUM n YNcno n! He ByaeT KpaTHO n.

3. B MarasuHe ogexabl 06bsaABMEeHa akUus:

Kaxapbiil nokynatenb, cAenasiiuii NOKYNKK Ha CyMMy
cebiwe 1000 MAHAT, nonyyaer BOHYCHYIO
KAPTY 100 MAHAT.

boHycHas kapTa AaeT NpaBo Ha Noay4eHue U3 aT0ro MarasuHa
ToBapoB Ha cyMmMmy 100 MaHar. YyacTHUK aKuum TepsieT npaso
Ha BO3BPaT TOBapa.

| |
—
I
Ll
—
a'm
o
-0
LO
=)

HapMunH xo4veT kynntb KocTioM 3a 950 maHart, tydnam 3a 80 mMaHaT U CymKy 3a
60 maHaT. B kakoM c/fiydae oHa NoTpaTuUT MeHbLUE OeHer:

a) ecnm KynuT Bce cpasy;
b) KynuT KOCTIOM 1 TydK, @ CYMKY NONYUNT NO KapTe;
C) KYMNUT KOCTIOM 1 CYMKY, Tybiv NOAy4dnT no Kkapre?

. Yuutenob gan 3agaHue y4eHNnKaM COCTaBUTb 3a4a4YMn Ha COBMECTHYIO pa60Ty.

B ycnoBun 3apaum Oo/mkHbl ObiTb npensioxeHus: «Mepsas 6puraga Bbl-
NO/THUT HEKOTOPYIO paboTy 3a a AHen, BTopaa 6puraga BbIMOMHUT 3Ty Xe
paboTy 3a b gHel. 3a CKOMbKO AHel ABe OGpuragbl BbIMOAHAT 3Ty padoTy
paboTtasg BMecTe?» 3agady no TpeboBaHMIO yuyuTens Hago COCTaBUTb Tak
Kak, YToObl B OTBeTE Mosy4anochb «24 aHa». CKOMbKO pa3/IMYHbIX BAPUAHTOB
MOXHO COCTaBWUTb B 3TOM C/ly4ae, ecniv a u b HaTyparbHble yncna v a > b?

. a) [Ba Manbumka nrpatoT B LLALLKK Ha JOCKe 8 x 8. [Nocne HeCKONbKO X0O0B

BO3HMKAET CUTyauus, KOrga 4Ynciio YepHbix CBOOOAHbLIX KIETOK 6onblue
yncra 3aHATbIX YEPHbI KNETOK B 3 pasa, a y O4HOro U3 MasibunKoB LUaLleK
Ha 2 6onblue. CKOMbKO LUaLleK y KaXxaoro Mmanbymnka?

b) loub B 0OOMHOYKY 3@ AeHb MOXET COTKaTb 3 apluiMHa TKaHW. 4 OHS OHa
paboTtana ofHa, HO 3aTEM K HEW Ha MOMOLb MpULLIa MaTb, KOTOpas B
O€eHb TKana 5 apwunHoB TkaHW. OHKM NpekpaTun paboTaTb Korga ux TKaHu
CpaBHAINCb ANNHON. CKOMbKO apLUMHOB TKAHW OHWM COTKann BMecTe?




c) MaTb pasgana oeTam NOpPOBHY opexn. YeTBepo 13 HUX cbenm no 12 opexos.
[Mocne 3Toro YeTBEepbIX BMECTE OCTaNIOCh CTO/IbKO Xe OPEXOB CKOMbKO ope-
XOB MaTb fana kaxgomy. CKONMbKO OpexoB MaTb Aasia KaXaomy pebeHKy?

6. MNokynaTtenb 3awwen B marasuH, uMmes 10 maHat. ECiv K OCTaBLUIENCA Y HEro
nocsie NOKynok cymme geHer fo6aBuTb elle O4Hy YeTBepTyo ocTaTka, TO Y
Hero 6yget 75 ranvkoB. CKONMbKO AEHEr Yy Hero octanoch?

7. MNepBbili U3 Tpex 6paTbeB B/IOXW B 6AHK @ MAHAT C 0 %-0 NpUbbI/bIo, BTOPO
p p p p p p

a
2
XUTe, 4YTO Yepes roq Kaxkapli U3 HUX nony4ynT oanHaKoBYHO I'Ipl/l6b|}'|b neHer.

— 2a maHaT C g%-oﬁ NpUObINbLIO, TPETUM - MaHaT C 2p %-0n NpubbINbIO. MNMokKa-

8. MpeanpuHumatens ckynun 200akumini HEKOTOPOW M3BECTHOW GMPMbI MO
100 maHar 3a kaxayto. [py nogopoxaHum CTOMMOCTU akuMKn Ha P % OH Mpo-
Aan nonoBuHy akuui. Mpn nogopoxxaHum Ha q% OH Npofan NMosIOBUHY OC-
TaBLUMXCS akuuin. PacumntanTte npubbinb OT NPOAaXn akLN.

9. ApeBHA 3apgave: CagoBHUK Aan tpeM cbiHoBAM 100 nMMOHOB M nopy4un
npoaaBaTb NIMMOHbLI MO paBHOM LeHe. 1o Bo3BpalleHnn ¢ 6a3apa nNepBbii
CblH BepHyn 1 maHaTt 80 rapuk n 4 numoHa, BTOPOWM CbiH BepHyn 1 maHat
60 ranvk n 3 numoHa u Tpetuii — 1 maHat 20 rannk n 1 AMmMoH. CKoNbKo Nu-
MOHOB Aan CafOBHUK KaXAOMy CbIHY?

10. a) Ecnun cnpaBa uam cneBa K AaHHOMY HaTypasibHOMY ABY3HAYHOMY YUCTy
npuvnucatb 2, TO NONyYEeHHbIE TPEX3HAYHbIE YMcna 6yaeT paBHbl. Hantu
3TO Ymncno.

b) Ecnn pasgenutb 4ncno, nonayvatroweecs M3 AaHHOrO HaTypasbHOro ng-
TU3HAYHOro Yncna NPUNMCbiIBaHMEM K HEMY CripaBa 2, Ha YMCc/o, Nosy4a-
oLeecs n3 CXOQHOro NATU3HAYHOIrO YMcna NPUNUCbIBaHNEM CrieBa 2, TO
nonyyutca 3. HanTtn 310 NATM3HAYHOE YMCNO.

11. CutyaumoHHasa 3agava: Npn NnoarotoBke npeseHTaumm no Teme «bbiToBbIe
otxoabl n 6opbba C 3arpsA3HEHMEM OKPYXKatloLLen Cpeapl» LUKO/IbHUK COC-
TaBua Tabnunuy C HEKOTOPOM MHPOPMaLMEN O eCTECTBEHHOM Pa3/10KEHUN
HEKOTOPbIX OTXOLO0B.

Bua otxona Bpems pasnoxenus
Koxypa baHaHa 1-3ropa
Koxypa anesbcuHa 1-3roga
KapToHHbIe Kopobku 0,5rona )
XeBauka 20-25ropa ZQ Q 4
rasera Heckosbko AHeit >

5\—\ y

[1nacTvkoBas nocyaa Cabiwe 100 net N
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\ Ny

X
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a) LUkonbHWK pewnn nepegenatb 9Ty Tabnuuy B CTONO4aTylo Anarpammy.
Hackonbko uenecoobpasHo 3anucaTtb 3Ty nHGopmaumio B Buae CTtonbya-
Ton agnarpammbl? O6bACHUTE.

b) Kakyto gnarpammy npegsioxure Bbl 4149 Takon nHibopmaumnm?

12. KnneHT 6aHKa BMOXWUN AeHbrn ¢ 6%-0oi rogoBoi npubblnto. Ecnm 6bl oH
Broxun Ha 5000 maHaT MeHbLUe AeHer, To 3a rod 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
6o/ble To Yepes3 rog nonyydmna 6ol 750 maHat Npubblin. CKOMbKO AeHer
nonoxwuna Mnaxa Ha cyet?

14. Moe3a, oBMXXYLLNINCA CO CKOPOCTbio 65kM/Y, 3a 30 cekyHa. Hangute anuHy
noesga.

15. Moe3n, ABMXYLWMACA CO CKOpOCTbio 90KM/Y, Mpoe3xaeT MUMO Jieco-
nonocbl gnuHon 800m 3a 1 muHyTY. Hangute gnvHy noesga.

16. Cammp MoXeT goexaTb B FrOCTM K BpaTy Tpemsi BugamMu TpaHcnopTta: aBTo-
6ycom, noesgaM M Ha Takcu. B Hmxecnepyowen Ttabnvue nokasaHo
BPEMS, KOTOPOE OH MOTPATUT, ABUrasiCb TEM UM MHBIM BUAOM TpaHCMNopTa:

Bua lytb o1 AOMA A0 Tlopora [yTb 0T 0CTaHOBKU A0
TpaHcnopTa 0CTaHOBKM bpara
aBT00yC 15 MuH. 24.15MuH 15Muu
noesp 25 MUH. 14. 45MuH 20 MuH
TaKCH 25 MUH. 1u. 35 MuH 5 MUH

Mpu KakoM BMAE TPaHCNopPTa Ha AOPOry yiaeT MeHblle BpeMeHn?
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|. Cratnctuka. BeposiTHocTh

Crp. 8-9. Nel. a) yasli nasil; b) 13%; Ne2. a) 300; b) yanvar; c) ~830; Ne3. b) dram dernayi 1 voleybol; Ne5. a)
360 mm; b) 710 mm; ¢) 6002,5 mmv; d) 0,53.

crp. 10-12. Nel. a) 20 giin; b) = 73%; c) 2 dofa; Ne2. a) = 66,7%; b) 50%; Ne3. b) 50%; c) 85%; d) 45%; Ned.
a) 0,364 diym ~ 0,925 cm; 0,365 dilym = 0,927 cm u fip. d) 75%; Ne5. a)10,1 m; b) 1,6 m; c) =12 cm; d) 15 cm.
cTp. 16-18. Nel. 1) a) 11; b) 19; 2) 35%; Ne2. a) 5; b) 11; Ne3. b) 63% ; c) *9%; Ned. a) 5-ci avtomobilin
reytinqgi daha yiiksekdir; b) Masalon, Q = 3*T +Y + G + 3*R disturundan istifade edilarse, I avtomobilin
reytingi yiiksak olar; Ne5. en az ~3,2°, an ¢cox ~10,3°; Ne6. a) 24%; b) 32%; c) 56%; d) 96%; Ne7. ~ 0,48; Ne10.
a) 14 yasdan kicik n 14-17 yas aras1 insanlarin say1 #50%-dir. b) 25-34 ve 35-44 yas qrupuna aid insanlarin
say1 biitiin idman ayaqqabisi istifadacilerinin dérdde birini tagkil edir. ¢) histoqram va ya qrafikls.

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) 1274°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; Ned. 20,5°C-dan 23,3°C-a qadar; Ne7. Xeyr.

crp. 22-23. Nel. a) Tirkiyaye geden turistlerin say: her il artir, Amerikadan gelen turistler coxluq taskil
edir va s.; b) 2014-cii ilde bu ABS-dan gealan turistlarin say1 azalib, 600000 nafer ola bilar va s.; ¢) Azaerbaycan
ve Yaponiyadan galanlarin say1 artir; Ne3. Hoar iki xastads temperatur 37°C-den yiiksek olmus, sonra Fati-
moanin temperaturu normallagmis, Nozrinin temperaturu ise sabit galmisdir. Saat 11 (23°°)-ds har iki xaste-
nin temperaturu yiikselmis, Nozrinds daha yiiksek olmusdur. Gecays dogru temperatur diismays baslamisdir.
Sabaha dogru xastalarin temperaturunun normal olacagini prognoz etmak olar. Ne4. a) noyabrda Bakida
~49°F = 9,4°C, Susada ~39°F = 3,8°C vo Naxcivanda ~29°F = -1,6°C darace olacagini demak olar; b) noyabr
ayinda Susada temperatur Bakidaki temperaturdan 10°C soyuq ola biler; ¢) dekabr ayinda Susada tempe-
ratur Bakidak: temperaturdan 10°C asag1 ola bilar; Ne5. a) 3-cii haftads; b) 6-c1 haftads; c) 10 -cu hofts.
cxp. 26-27. 31, 2) azimkanh hadiso; b) azimkanl hadiso; ¢) yoqin —1; M2 0,5, Ne3. 0,4, Ned. o 1 M5, T
Ne6. a) 10,b) 0,1;¢) w5 18, a L 50 0L f) = 45, Ne8. a) 0,1; b) 0,2; ¢) 0,07; d)0,08; Ne9. a) — 36 ~0,1;b) 520,2; ¢) 5~0,2;
Ne10. a) 0,125; bir elverigli hal var; b) 0,25; iki slverigli hal var; ¢) 0,125; oxun har mavi rengli hissads
dayanmasi1 hadisesinin ehtimali 0,125-dir (har hisseys ayriliqda baxilir); d) 0,375; {i¢ elverisli hal var; e)
0,125; oxun har qirmizi rongli hissede dayanmasi hadisesinin ehtimali 0,125-dir.

crp. 29-30. Nel. daire 5 barabar hissaye boliiniir, 2 hisse qirmizi ronglanir. Ne2. a) P(qirmiz1 ve ya yasil) = 0,25;

b) P(sar1 olmayan) = 0,75; ¢) P(qara olmayan) = 1. Ne3. a) P(3) = %; b) P(2 mam 5) = %; c) P(5-den kicik) = %;
d) P(6-dan farqli) = %; e) P(sads adad) = %; ) P(9) = 01' Ned. 0,96; Ne5. a) P(m, n, p uan t) = 0,125; b) P(a) =

c) P(samit)= 3% d) P(sait) = 39 e) P(dodaglanan sait)= o ) P(ince sait)= 0 125 Ne6. a) 0 2; b) artar; Ne7. a) 0, 9
b) 0,6; Ne8. a) 0,6; b) 0,5; Nel1. a) 0,5; b) 1; c¢) 0,5; Ne 12. Xeyr; Ne 13. a) 3,b) 4,N14

crp. 31. Nel. a) 55°C = 131°F, 12°C = 53,6°F, 93°C = 199,4°F, 61°C = 141,8°F; b) 125°F = 51,6°C, 42°F =5,6°C,
35°F = 1,7°C, 112°F = 44,4°C; Ne2. a) P(8) = 2; b) P(2, 6, 10 wmt 12) = =5 Ne3. b) o3 Ned. a) P(12) = ; b) P(ciit
adad) =0, 5 ¢) P(sada adad) = 0,3; d) P(kasr) = 0; e) P(1-dan kicik) 0 f) P(25-den boyik) = 58 2)P(2 ve ya 3-iin
bolanl)_ & h) P(sonu 5-1la biten)=0,1; Ne5. d) goy; Ne6. a) 36; b) 30; 5; Ne7. a) 6%; b) 94%; c)14100.

’ 3’
[l. PaupoHanbHble yucna
crp. 34: Nel. a) dogru deyil; b) dogrudur; c) dogru deyil; d) dogrudur' e) dogrudur; No4 a) {14; -5; 0; — 82;
1} u (- 11; 17}; b) {14; 12; 1}14{17}; o { 5~ 82}1/1{—15, 92.3;— 11}; d) 14; 3,5; = 5 12; 1w (1,7, 17;
525—5= %: -2 NeT. Nitmuno: a) 50 = o= £ -0 = 2% -315’—5: 35 3—5:% b)—2,3 =215
903

= 50, 9,03 = 7505 Ne8. 1) 4 dafa boylk olar; 2) m dafa.

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); 5,33
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) — qarisiq; 2,32999.% 2(9) -

qarisiq; 21,823823823...=21,(823); 9,09323232...=9,09(32)—qarisiq; 1,64026402... = ?ga' 1454545,




= 3,(45)- saf; 0,123444... = 0,123(4) — qarisiq; 3066 666 3066 ,(6) — saf; 0, 24752475 =0 (2475) — saf;

93,02654654...= = 93,02(654) — qar1§1q, Ned. ; = 0 J(3): 9 =0 (5), 2 =0 58(3) 36 =0 1875, 18 = 0 (6), 0 =0 45
11

= 0,(523809); o =0,60(714285); 57 = 0,9375; 1o = 0,208(3); ¢ = 0,42; o = 0,(2); 2% = 0,1(3); 29 = 0,(20); gos
= 0,42; 202 =0 (337) 1900000 = 0,9; Ne5. Haqhdlr

erp. 38-39. NeL. ) 5 b) 145 ¢) 10253 d) &; ) 890, £) 15202 No2. a) o; 15; s 2100 0137258, 16999 5995 5> o
D) & 1o0; Tos; 2700 1070s; 1ons; 16505; go5gs V3. @) 2,(7) = 25 1 2,4(7) = 2503 b) 0,(54) = go 1 0,3(54)= 505
Ne5. a)12(5)_1+02+00(5)_1+10+90 Sl a1y 3(3) =123 No6. a) 87 b) “bc % o) 1,m(nmm) =
=1 (mnm) —1"“”” S NeT. & u 7b“ 0. Ne8.7,(9999) = 7 gagg = 8; 0,13; - 3,9; Ne9. ~1600 MMZ; ~2400 M.

crp. 41. Nel. a) Sded oxu uzerlnde hesablama baslangicindan sagdaki néqtenin koordinati miisbeat, sol-
daki1 noqtenin koordinati menfi, hesablama baglangici ils iist-lists diisen noqtenin koordinati ise sifirdir;
b) aks adadlar; c) xeyr; Ne2. a) xeyr; b) bali; ¢) bali; d) bali; Ned. N(-5); M(-3,6); K(-2,(1)); A(-0,5); C(1,(8));
B(4); D(5,8); Ne5. 5,8; 2,78: (0,56); 3,67(4)). 6 S
crp. 43. Nel. a) AB = 4,43; b) MN = 6,75; ¢) CD =3 ; d) FD = 6.38(98); e) KF = 0,(06); f) EH = 65; Ne2. a) 85;
Ne3. -11,41; Ned. a) N(0,64) mum N(-6,44); b) M(-2,53(8)) mm M(11,23(8)); Ne5. a) 10; b) {-10, -9, -8,-1, -6, -5,
-4,-3,-2,-1,0,1,2,3,4}; c) -126, 76, 78  ap.; Ne6. 83; Ne7. 116 cm, B(111).

crp. 44-46. Nel. a) 5 (8) > -12,(9); b) 3 (5) > 3,55; ¢) -2,(67) < -2,676; d) 11 = 10,(99); €) 21,56(5) < 21,5657;
) -0,78(3) < -0,(78); Ne2. a) < ; b)< c)=;d)>;e)>; f)=;g)>h)> Ne3.2u3;-1mu0;0u1; 11/12 -6mn-5;31mu
32; -582 1 -581; Ne6. a) -3,5; -35, -0,3; 175, 53 ‘1*5, 270, 275, b) ; ﬁ 32 5; ; 3 ‘1*7, 33f - 13, -2,3; -2,(3);
Ne7.a) m > 0;n < 0;b) %n > 3n; ¢) |0,5m| < |n|; Ne8. b) a-b < b+a < b-a (sokil 13a); b+a < a-b < b-a (sokil 13b); b+a <

b-a < a-b (sokil 13c); ¢) |b+a| < |a-b| = |b-a| (sokil 13a); |a-b| = |b-a| < |b+a| (sokil 13b); |a-b| = |b-a|<|b+a| (sokil
13c); Ne9. a) xeyr; b) modulu boyiik olan adad kigikdir; Ne10. a) bali; b) bali; c) bali; d) bali; e) xeyr (eyni
adoad oldugu hal nezers alinmir); f) beli; Nell. 1) a) p < k olduqda, b) |p| < |k| olduqda; ¢) |p| > |k| olduqda;

2) m < n olduqda |m| > |n|, m >n olduqda |m| < |n|;3) Thal: a>bua+b<0olarsa,|a| < |b|;lIThal:a>bma+b >

0 olarsa, |a| > |b|; Il hal: a < bum a + b < 0 olarsa, |a| > |b|; IV hal: a < bu a + b >0 olarsa, |a| < |b|.

crp. 48-50. Nel. a) x >-08uxr<34;b)y>68<my<1l;c)a>-100ua<112;f)n> -8% un < -4,5); Ne2. a)
8<a<12,3;b)-3,4)<y<0;¢)0,75<x<5,6;d)-11,93) <m<4,5;e)-2<p<2;f)-25<k <100; Ne3.a)0<
x<4,2;b)-5<y<78(56); c) - 2 22 <a<0;Ned. a) A={1,2,3,4,5,6,7},n(A) = 7; b) B ={-11,-10,-9,..., 9, 10, 11}, n(B)
=23; ¢) C ={-45,-44, -43, -42, 41}, n(C) =5;d) D ={5,6,7,8,9},n(D) = 5, Ne5. a) A = {1, 2, 3,4}, n(A) = 4; b)
B={1,2,3,4,5,6,7,8,9,10}, n(B) = 10; ¢c) C={@},n(B) = 0; d) D ={5, 6,7, 8,9, 10}, n(D) = 6; Ne6. a) 9 u 11; b)
-bm-2;c)-128 m 0; d) -3 m 2; NeT. a) {-4; -7,6} ; b) {-4} ; ¢) {T}; 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 }; 1) {-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) <74 - 9,(4); Nell.a) x — 6 < 13; £ ={7,8,9,10,11,12} ; b) Tm 10; ¢) 6 m 9; Ne 15. a) a < 0 olduqda |x| > a
boarabersizliyinin sonsuz sayda helli var, ¢linki istenilen adedin modulu menfi edadden bdéyiikdiir; b)
0-dan basqa istenilan adad barabarsizliyi 6dayir; ¢) koki yoxdur; d) -a <x<a;e) 0;f) -a<x < a.

crp. 53-55. Nel. a) bali; b) xeyr; ¢) xeyr; d) xeyr; €) beli (0-dan basqa); Ne2 a) -15,5;b) 1;¢) - 44 ;d) -2,48; e)

-5; 1) —18%; g) -14; h) -32; k) -5,4; Ne3. a) 6,8; b) - 112, c) -11,5; d) 15; e) 1 B NETS 7 ; Ned. a) -0,5; b) 14,73;

Ne5. a) 0,0(12); b) 18; ¢) 140; d) 13,(703); Ne6. 114,(148); Ne7. a) 8 ay; b) 10000q, c) 287(3) d) 12,75; Ne8. a) Nii-
muna: 13—2; b) 14—2; c¢) sonsuz sayda; Ne9. 6,4 q yag, 5 q ziilal, 9,4 q karbohidrat; Ne10. 5-den boyiik sads adad-
lorin her birindan ya 1 vahid boytk, ya da 1 vahid ki¢ik adadlar 6-ya boliintir; Nell. 4881,4 xm; 2440,6 KMm;
Nel2. a) 4,8; b) 0,8; ¢) 1%; d) 0,(6); e) 11,625; Nel3. a) >; b) <; Nel4. a) 2; b) 3; ¢) 6; d) 32; Nel5. a) 813—6 ; b) %

crp. 56. Nel. 13 kitab, 19 kitab; Ne2. Niimune: 9,5546; 9,5549 u np.; Ne3. 1) a) a + b = 7,2, nlimunea: 7,1<7,2 < 7,3;

b) a + b = 7,24, nimuna: 7,2 < 7,24 < 7,25; ¢) a + b = 7,237, nlimune: 7,236 <7,237 < 7,238; 2) 2 u 3; 3) nimuna;

-2,99 n -2,8; tam serhodloer -3 n -2; Ned. n < m < k; k > m > n ; Ne5. a) ikinci; b) birinci; Ne6. 1300 < h < 160(2\&7
{1301; 1302; ... ; 1598;1599}; Ne7. a) 16,335; b) -8,246; c) -3,56; d) 89,096; e) -0,004; f) 60. Q\

[II. MapannenbHocTb. [lepneHaAnKyNSpHOCTD M 2
crp. 58-59. Nel. a) AC, AK, AE parcalari; b) C, K, E noqteleri; ¢) AB parcasi; d) B néqtesi; m) @\

parcalari; n) AB parcasi; ZACB, ZAKB, ZAEB; Ne2. a) perpendikulyarin uzunlugu; b) en kicik meyil bucagl
olan; Ne3. MBL NC; KD.1PA; b) MP1 NK; MOLKO; NOLPO; OPLOK; c) OALON,; OB ;
Neq. Xeyr; Ne5. a) itibucaqli ticbucaqda her tepaden qars: terafe qader masafe bu tepaden qa
cokilmis perpendikulyar olur. b) diizbucaqli iicbucaqda itibucaq tepasindan qars: ter% ar snasafe
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torefle list-listo dliison moasafodir; Ne6. 3 cm 4 mm n 10 cm 2 mm; Ne7. 12 cm, 15 ecm 1 16,2 cv; Ne8. 16 cv; Ne9.
a) 15 cm mum 3 e b) iki hal: 7,5 em mom 1,5 ev; Ne10. ¢ < d. Nell. ©Oksini forz etmoklo isbat edin.

crp. 63. Ne2. xeyr; Ne3. a) xeyr; b) bali; ¢) bali; d) bali; e) berabarterafli iicbucagin, bali; Ned. Ovvelco AA,
ve BB, ndqtelerinin simmetriya merkezi tapilir, sonra hemin merkeze nezersn P ndqtesine simmetrik
olan noqte qurulur.

crp. 64-65. Ne3. Qonsu ve qarsiliqli bucaqlarin xasselarinden istifads edilir; Ne7. 180°; Ne8. 540°; Ne9. 264°;
Nel0. 1080° Nell.a) 7m 12; 6 m 9 (daxili); 8 m 11; 5 10 (xarici); b) 2m 11;3m 12;4m9;1mn 10;¢c)2m 6;3 u
T,4m8;1mb; Nel2. a) /2 =124°, /4 =58°Db) L2+ £3=84°1c) £3 - /1 =32°.

crp. 68-71. Ne2. Diiz xotlerin paralellik xassesine gors ssaslandirilir; Ne4. a) beli; b) bali; ¢) xeyr; Ne5. a || b;
Ne6. AB|| DE; Ne9. Kosisir; Ne10. a) 50°; b) 172°; ¢) 68°; d) 45° m 135°; Nell. 75°; 105° Nel13. 103% a || b;cu d
diiz xatleri paralel deyil; Ne14. a) 53°; b) 109° ; ¢) 65°; d) 69°, 54°, 57°; Ne15. 115°, 115°, 65°, 65°; Nel6. a) 75°;
105°; b) 52°; 128°; ¢) 80°; 100°; Ne 17. AB diiz xatti; Nel8. Daxili carpaz bucaqlarin baraberliyinden istifads
edin; Nel9. ML u NK; Ne20. a) Paraleldir; b) paraleldir; c) paralel ve ya kasisandir; Ne21. a) 50°; b) 70°;
Ne22. 45° i 20°; 95°; 60°, 130° 1 110°.

crp. 74-75. Nel. b) ZGLP, Z/ZDUC u £SET; ¢) 28° nan 152°; 150° nanm 30°; 90°; d) 67°; Ne3. a) ZLBOD aciq
bucaqdir; b) ZPSR-diiz bucaqdir; Ne4. a) 60° mam 120°; b) 105° mam 75°; Ne5. a) 45°; b) 118°; ¢) 28° u 152°,
Ne6. a) 66°; b) 101°; ¢) 102°, 78°; Ne7. a) 56° mum 124°; b) 40°, 140°; c) 135°, 45°; d) 48°, 48° mym 76°, 104°; Ne8.
a) 30°,150°; b) £10800; c¢) 67,5°, 112,5°.

crp. 76. Ne1. 160°, 20°, 20°; Ned. Bali; Ne5. a) 30°; b) 90°; c) 45°; Ne8. a) 20°; b) 60°; Ne9. a) 36° u 144°; b) 60° n
120°; ¢) 80°,100°; d) 84° 1 96°.

IV. 0aHoyneHbl. MHoroyneHol

crp. 80-82. Ne2. a) 57; b) (-0,7)%; c) 9'5; d) x'*; e) a’; £) —y°; Ne3. Moalayin cavabi; Ne4. a) -15a°; b) -7b'3; ¢)-4,5c°d?;
d) -10x"y%; e) 12x%y% f) -0,7abc?; g) -a°; h) -0,36m?n; m) 12bc6 % Ne5. Nliimunsa: a) 14a®bc” = 2ac® - Ta*bc?; b) -3
S5xrixty? = -15x°y%; Ne6. Nimune: a) 4abc® m 4mn; b) xy ve -xy; NeT7. a) 21mnd? b) 0,3k%x!’; c)

2
2,3cab’ - (gac) =?a3b3c3 d) -10x*y?; e) 5a'b% f) -0,0104abn’; Ne8. a)128; b) 125; c) 1,96; d) 256,e) 1204234, 16245;

§) 1 h) 243;10 0,343 m) 1) s ) g MO, &) T2 T B) 9-9% ) (L1105 ) (L] (L) @) e ) b

15
1331 14641
bs - b5 Ne10. 2) 505 b) g0 ©) gagrs M 11 @) 13; b) 55 N12. 2) 0,7 0,8 1% j 1,25 12 b) 4% (-6)";

0,1% [ 5] : @ : [g] [ ] ¢) 5% 5% 5% 55 Nel3. a) 2% b) 27 ¢) 219 d) 2% e) 21%: f) 21% Neld. a) 3% b) 3% ¢) 35 d)

3% e) 3% ) 319 Nel5. a) 2ab; b) 6xy; Nel6. a) 4a*bc; b) 62,8x%; c) Hmlg
3
crp. 83-85. Nel. a) a; b) x; ¢) b%%; d) m!%: m?; em) a; ) k*6; g) nb h) b'%: b®: b% = b3 Ne2. a) %; b) 4b%; c) x%; d) m?;
e) 16; ) (3, 5) Ne3. 9; Ned. a) 27; b) 1000; c¢) -8; d) 4913; Ne6. a) -3x%; b) 3a?; c¢) 2a%b? d) -Tm"; e) 1; f) 1;

7
g) 3179642 h) = NeT. a)7 %; b) —2—7; c) 0,49; d) 27; e) 2; f) 73; g) 5% h) 1; k) 0,7; Ne8. Niimuna: a) x° x* x; b) y* y%
Yy

c) 113-11% d) 4% - 43, e) 9°- 92 - 9% f) 5% 5% - 52. 52 ; Ne9. a) cb b) c’; ¢) ¢'% d) c’; e) c*; f) ¢®*; Ne10. a) 7% b) 113; ¢) a?';
Nell. x; Ne12. a) x*; b) a% c) ; d) 0; e) 2; Ne13. a) 7; b) a; c) 113 d) 3%%; e) 47; f) m3, Ne14. Nimune: a) m=4,n = 12;
b) m=13,n =23;c) m=2,n = 8; Nel5. Kasrin suratindaki adadin reqamlarinin comi 3-a boliintr: c) = 999...96;
Nel6. a) 3-Uin quvvetlerini arasdirin: 3! = 3; 3% = 9; 3% = 27; 3=81; ...; har 4-cl qiivvet 1 ile qurtarir;
b) 10% -1 =999...999 - ragamlarin cemi 3-s bollntr; Nel7. a) a®, a?, a; b) a®,a,a? ¢) a > 1; a,a* n a?; d) a?, a, a®.
crp. 87-88. Nel. a) x%; c) m®; d) a%; e) x*; f) n?%; g) m!0; Ne2. a) 3; b) 4; ¢) 7; d) x*; e) 5; f) 13; Ne3. Hor ikisi; Ne4
a) 16x*y* b) Sm"n6 c) 256a'*x!* ; Ne5. a) 9xy?; b) 12 otzbc3 c) 13 4% d) 0,2m° ; e) éb4 Ne6. a) 4x%; b) 5 a*c?; c) 6y
d) 0,3m?; e) —b3 Ne7. Niimune: a) 0,09; b) 0,125; ¢) =1 64’ Ne8. a) (2%)10, b) (2‘*)5 d) (2192 Ne9. a) 27x5 ; b) -8m!?nf;
c) -xyz%; d) 0,36a%b%c?; e)lbxty'?; f) -x0y*z?; g) -—k21 h) 2 azbzc6 Nel0. a) (a®b)? = (a®b%)?
b) (1000x1%)% = (100378)3 ¢) (0,001p°)% = (0,01p%)%; Nel2. a) —x''y 8 ; b) 9.7014 14 ¢) 8a’b'8c?; d) 144 x*y*%; e) 0 25(12 ;

f) 3'min'3; g) __a13b14 Nel3. a) 3tx%y%; b) 2216y ¢ )Zx Neld. a) 49’ b) 53(1)227 0 76249, a) m e)

N 15. a) 2% b) (5‘“’), )[2"”‘ j

crp. 90-91. Ne2. daraca: a) 5; b) 4; c) 5; d) 5; e) 8; f) 4; Ne3. a) Txy; b) -3x* + 92* + x; ¢) —5ab<3>§
+2a2 —a - 32; Ned. d) 3a® + b ; Ne5. a) 21p° - p?% 3; b) 3a*- 5a® - a; 3; ¢) 8x° — 22° — 6x%; 6; d) 14ab
3; sorbost hadd “-1”; Ne6. a) 7; b) 3; ¢) 1; d) 3; e) ; f) 2; Ne7. a) -4a® — 4ab + b?; 52; b) - \
c) 1lxy® + x%y; 298; Ne8. Niimuna: a) 9ab — ba + 7a* b) 4a — 3ab — 8a*+ 5a + Ta% Ne9
b) 90a + 9b + ¢; ¢) 110a + 2¢; d) 110c + 11a + b; e) 1001a + 1100b + 110c + 11b; f) 101a + 10b + 79; Ne
=111(9a + b) hasilinin 37-yo boliindiyiinii gosterin. V\

\Y/
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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 + 22+ 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; Ned.
a) 12a - b; b) 8a®-T7; c) — 5b%+ 3b; d) 0,27x2— 0,06y% Ne5. a) a% 2; b) 7a® — 3b? + 2ab; 2; Ne6. a) -12y* — 16y+10;
b) — 8x%+ 5x — 10; c) 5b*— 16ab + 6a?; d) -10x® — 7; Ne7. a) Yusif ve Naginin; b) Yusif ve Nazirin; ¢) Nag1 ve Na-
zirin; d) 1031 AZN; 1173 AZN; 2045,1 AZN; 725,9 AZN; Ne8. a) 8x + 20; b) 6x — 5; ¢) Tx +8; d) 13x; Ne9. a)
Ardicil tak adadlari 2x — 1, 2 + 1, 2x + 3 ve s. kimi isars edin; c¢) ardicil natural edadlaeri n,n + 1,7+ 2,n + 3,
n +4 kimi isars edin; Ne10. a) ba-b-11c; b) 8x*+2x*—4x; ¢) Tax®+ax*+12ax; d) 1,4a*-3b%+2; Nel3. a) 32a%; b) 302%y;
Neld. a) -5z + 2zy; b) -3y + 2xy; Ne 16. -yP~1,5y + 1; M1T. a) 10,5; b) 3; Ne18. a) -15b° — 52b; b) 7b° + 108b;
¢) 240° + 22b; d) 15b° + 52b; e 19. Nimuno: a) 4b° + 12 + (<65~ 8,2b); b) (40~ 4a) + (-5a* + 3¢2); Ne 20. Niimu-
na: a) (3x? + x) — (x® + 8); b) Ty? — (6 — 3y* — 4y?); Ne21. Gosteris: a) n® + n + 30n; b) n® + n — 30n; Ne22. a) -Ta;
b) 2xy; Ne24. a) 4m? — 10m — 4; b) -24m? — 20m? - 4m - 5; ¢) -32m® + 4m?® — 24 m? + 22m.

crp. 96-98. Nel. a) 10x + 35; b) 3m? + 27m; c) 8b? — 88b; d) — 3a? + 6x; ) 10a® — 6a%; 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* + 15n%; c) 8a’b* +
+ 10a%b* — 2,1a%b% d) 3,3x%® + 62%y® - 1,5 £%y® + 6,9 x%y5 Ne3. a) 0,6x* — x%y; b) %m‘*n2 + %mn‘* - %mznz;
€) -0,2a%b" + 0,7a%; d) ~ap’k? + xp°K? +p°K’; Ned. ) -4,7; b) -85; ¢) 7,6; ) -22; Ne5. 3a’b + 6ab? + 3abe; Ne6. 156
Ne7. a) 3; b) 16; ¢) 0; d) —x? -3<0; Ne9. a) -m* + %m3 - 1,6m*n; b) —x* - 3x® + 3,5x% c) a% d) Tx — 3x%; e) ba +
15a? - 5a°; f) 3abr — 6a’x® — 3a‘x; g) 0,4x° — xy; h) %cﬁb - %azb2 + %abﬁ k) -0,4c?d? + 2b%c?*; m) -2a’y" + 0,2a*by®
+ %aﬁ‘yﬁ‘; Nel0. a) 7; b) 8; c) 49; d) 0,4; e) -2; f) 24; Nell. a) 0,5; b) -2; ¢) 1,6; d) -2; Nel2. 20 cm, 16 cm, 8 cu;
Neld. a) 4x? + 18x; b) 6y* +12y; c) 20b + 4b>.

crp. 100-101. Nel. a) x> + 4x + 3; b) 22 —x — 6; ¢) 22 + 8x + 16; d) 2x% + bxr + 3; Ne2. a) 2% + 6x + 9; b) 2% + bx + 4;
c) 22+ Tx + 3;d) 3x® + Tx + 2; e) 2x? + 11 + 12; f) 3> + 4 + 1; Ne3. a) 2 — 3x? + 2x — 6; b) -3x% + 11x? - 10x;
c) ¢ - 16; d) 30x* — 61x%y® + 30y*; e) 2a® + a’b? + 4ab + 2b%; f) 2% + 5x? + Tx + 3; Ned. a) 2x° + 13x% + 18x - 9;
b) xty — xt — 11a®y? + 11x%y + bxy? - bxy ; ¢) a — a’c — b + abc — ¢ + ac® + k — ack; d) 27m? — 24m?n + 8mn® — n?,
e) 0,75a%b + 2,5ab? — 12b® + 0,5a + 3b; f) 0,6p% + pq* — p* - 0,69 — ¢° + pq; Ne6. a) a + 9; b) a - 9; ¢) -0,5a - 1,
d) 4 —a; 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, -7y, 10xy?, c) 4a, 3, 6a?, b3, 3b% d) 15, 2y, 3, 18y*, 5; Nell. a) -1; b) -2,5; ¢) 2; d) 2.

crp. 103. Ne2. a) a%; b) 5; ¢) z; d) y; e) 62% ) (y + 1); Ne3. a) 4; b) -25, x; ¢) (a - 1); d) 2, 5, 2% e) 3, z; f) yoxdur;
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(max —n); b) y(6y — 5); c) 3a*b*(b* + 3a); d) 4(1 + 3xyz); e) abe(c® — ab?); f) xt(0,5x + 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) (a — 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*+ y?); 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) (@ — 2b)(y + 2x%); ¢) (x + 3)(x + 2); d) (%ax— b)( 3x —y); Ne3. a) (b + x); b) (n - k);
¢) (a-2b); d) (b + 1); Ned. a) (x + 1)(x? + 1); b) (a - b)(a - 8); ¢) (¥* - 1)(¥° - 1); d) (a + b)(b - 5); €) (a + 2)(a’ - 1);
) (x + y)(7 - x); g) (b* — 2)(b* - 3); h) (n + m)(k — n); Ne5. Ortaq vuruq olmadigr liclin; Ne7. a) (a — 1)(a — 4);
b) (a + 2)(a - 8); ¢) (x + y)(x + 8y); d) (a + b)(a + 6b); ) (y — x)(y — 8x); ) (m —n)(m — 4n); Ne8. a) a* + ab + ac +
bc = (a + b)(a +c); b) 2a* + ab + 2ad + bd = (2a + b)(a + d); Ne9. a) (a + 2)(b + ¢); b) (x + y)(x + y); ¢) (y + 2)(8 + ¢);
Nell. a) (@ — x)(5a — 7); 91; b) (m — n)(m - 3); -0,625; ¢) (a + b)( a — 11); -30,8; d) (a — b)(a — 2); -0,33; Nel2.
a) 15600; b) 12500; c) 550; d) 28; Nel13. a) 10; b) -20; c¢) 1; Ne14. a) dogrudur; Nel5. a) -2; 8; b) -1; 12; ¢) -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 — z)(x-b); c) (b-2)(b-6); d) (a-8)(b-5); Ne5. a)-5 u 8; b) -1 u -6; Ne7. a) g—fl); b)
0; Ne8. a) a® — 2ab — 2b — 4a®.

V. TpeyronbHukm 7@

crp. 116. Ned. a) 130°; b) 135° ¢) 17° d) 20°; e) 30°. N\
crp. 117-118. Ne6. 2)72°; b) 61°; ¢) 120°; d) 23°; e) 27,6°% £) 67,2°; NeT. a) 100°, 20°, 60°; b) 32°, 98°, 50%%}N

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) 24%{\\5}0\,{,
4) 33°,99°,48°; 5) 40°,40°, 100°. <

cTp. 119. Ne3. a) 93°; b) 128°; ¢) 16°; Ned. a) 66°; 58°; b) 110°; 40°; 30°; c) 80°; 30°; 150°; Ne5. 1202; 36°;242;
Ne7. a) 120°, 30°, 30°; b) 13°, 83,5°, 83,5°; mam 13°; 13°; 154°; Ne8. a) 63°,45°, 72° un 117°, 135°,

\/
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crp. 120-121. Ne3. a) NK < MN < MK; b) ZA < ZC < £B; Ne4. hipotenuz, 34°-1i bucagin qarsisinda duran
katet on kicik torafdir; Ne5. Iki hala baxilir, her ikisi haqlidir; Ne6. Beraboryanlidir;

crp. 122-123. Nel. istanilen iki parcanin cemi ti¢linciinun uzunlugundan boyiik olmalidir: niimuna: 3,5 cwm,
2,1 cm n 43 vv; Ne5. a) xeyr; b) xeyr; c) bali; Ne6. a) 1) 40 cm; 2) 122 cm; 3) 17,1 em; b) 1) 7 mom 8; 2) 7; 3) 9; NeT.
Xeyr; Ne8. 6,92 cm; Ne9. moaktab-diikkan-ev; Ne10. a) 31 xkm; b) 19,9 xm; Ne 11. Olar; Ne 13. Gostaris: tichucaq
berabersizliyinden istifads edin; Ne 14. 37; Nel5. a) (1;9); b) (9;23); ¢) (0;10).

crp. 125. Nel. a) 735/, 282/, 2040,7/; b) 229207, 2124007, 2340; c) (3,(3))°, 10,5°; Ne2. a) 1) 73°24/; 2) 66°12/; 3)
125°6/; 4) 41°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°53/34”; d) 16°59’50”; f) 44°15/15”; g) 140°15’; h) 85°59".

cTp. 127-128. Ne1. 45,8°; 90,16°; Ne2. 48°; cTp. 129. Ne3. 17,4 cm; Ned. 9,4 cwm;

crp. 130-131. Ne2. a) Z/BAT = ZDAT; b) BM = AM; c) AD-ya; Ne3. a) 48°; b) 33,4 cm; c) 90°; Ne5. Xeyr;

crp. 132. Nel. a) dogrudur; b) dogru deyil; ¢) dogru deyil; d) dogrudur. Ne2. a) 48°, 60°, 72°; b) 1) 68°; 63°; 44°
nan 68°; 56°; 56°; 2) 136°; 22°; 22°; 3) 100°; 40°; 40°; Ne3. 60°; Ned. 56°; Ne5. 25°,70°, 85°; 25°, 60°, 95°; Ne7. 100
mm; Ne8. 49 mv; Ne9. 4,8 cv; Ne10. 214,5 cm.

VI. DopMynbl COKpaLLEHHOTO YMHOXEHUSA
crp. 134-136. Nel. a) x*+8x+16; b) 9-6a+a?; ¢) 1-4x+4x* ; d) a*+10a+25; e) b2-14b+49; Ne2. a) 25y>-30xy+9x?;
b) 0,09a%-2,4ax+16x* c) 100c*>+2bc+0,01b%; d) 49p-14pk+k?; e) 144+192k+64k?; f) x2-xy+y?; g) 0,36+2,4xc+42?,
h) 0,04m2+2mnb+25b*n?; k) 144a2-7,2ac+0,09c?;, 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'+362%,
e) 4y%-29°+0,25y*; ) x?+x3+ %; Ne10. a)16; b) 0; Nell. a) 144m?-24m-1; b) -49x?+154x-109; c) 14a; d) 4a*+36b?;
e) 18ab-81; f) -162-18a?; Nel2. a) 2x%+3x2+9; b) -5b+14; ¢) 4a?; d) -21b-4; Nel3. a) 72,84; b) 128; Nel4. a) 1,7,
b) 2,2; ¢) 13 ) 3,125; €) 1; f) 1.
crp. 137-138. Nel. a) (x+4)(x+4); b) (x-4)(x-4); ) (22-3)(2x-3); d) (22+3)(2x+3); Ne2. a) (9a+b)(9a+b); b) (10xy-1)?
c) (Tx+2y)?, d) (7a-76)? e) (3c+4d)?; f) (4-a?b?)?; Ne3. a) 16a? ; b)a? ; ¢) 2bc; d) 5ab; e) 81a?; ) 16a%; Ned. a) a; b) 2;
¢) -2p; d) 0; e) -20bc; ) 14xy; Ne5. a) (x*-4y?%)? b) (0,5x+2y%)?*; c) (%a2+4b)2; d) (mn-n?)? Ne6. a) Ty; 25x2; 49y
b) 10b; 81a?; 180ab; c) -3n% 9n?;, 100a?; d) 5m; -8n; 64n?; NeT. a) 676; b) 2116; c) 400; d) 256; e)12544; f) -5184;
Ne8. a) 5; b) 4;¢) -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) a®-b®; c) ct'-k!4; d) 81x2-b*; e) 0,49a*-b%; f) 25¢16-9k?; Ned. a) 6b 3a; 36b?; b) bm; 5m;
9x2; ¢) 1,2m?; 1,1a; 1,2n?; 1,21a%; d) m?; 18n*; Ne5. a) 2—5m %n" b) wa“’ 9 14; c) 1169 Eng 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)?; ) (b-a)?; d) —(x-y)?; e) c2-b%; f) (a+b)?;, Ne8. a) a?-25x%y?; b) 81-180p*+100p?;
c) 4a*b*-9; d) 100y%-0,04x?%; e) 81x2-289a%; f) 1,21y%-0,09; Ne9. a) a= O b) b=0; Ne10. a) 0,04; b) 225; c) 1,44;
Ne 11 a) (4a 2b)(4a+2b); b) (8 9k)(8+9k), ¢) (mn-5)(mn+5); d) (xr - 3) (xc+ ) e) (y-0,2)(y+0,2) ; f) (0,8-0,7x)(0,8+0,7x);
g) (—n 25) (—n+25) h) (1,3 - —x) 1, 3+—9c) Nel2. a) (6a-b) (6a+b); b) (4m- 3n)(4m+3n) c) (k-ab)(k+ab); d) (5n-x)(dbn+x);
e) (8x-11y)(8x+11y); f) (2ab-1)(2ab+1); g) (9a-7)(9a+7); h) (12b-Tm)(12b+7m); k) (p-ab)(p+ab); m) (0,1n-3m)(0,1n+3m);
n) (0,3x-0,7y)(0,3x+0,7y); 1) (ax-1,1m*)(ax+1,1m?); Nel3. a) 1160; b) 251; c) 0,79588; d) -2280; e) 8,33; f) 13%;
Neld4. a) 0,75; b) 0,2; ¢) %; d) 4,375; Nel5. a) x2-225; b) -8a2-1; c) b*+9; (}) 75x2§16' e) §‘2+1' ) 522+0,25; Nel6. a) a4—b;'
b) 16x*-y* c) m'*-b% d) a*-1; NelT. a) -12; 8; b) =4; ¢) £0,5; d) +3; e) =3; {) +5; g) @; h) ©; k) £1,5; m) ==
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*-9In®>-12n-4; c¢) a®>+ 12a + 36-16b%;, d) 9x* -1 + 2b-b?% Ne21. a) (12-5)(12 + b5);
b)(20-9)(20 + 9); c) (31-12)(31 + 12); d) (30-7)(30 + 7); e) (40-13)(40 + 13); ) (50-9)(50 + 9).
crp. 144-145. Ne1. a) a® + 3a® +3a + 1; b) @® — 6a® + 12a - 8; ¢) 8x° + 12x%y + 6xy? + y°; d) 8a® — 364 + H54a
Ne2. a) x® + 3x%y + 3xy® + % b) m® — 3m?*n + 3mn® — n?; c) x® + 6x* + 12x + 8; d) 2%(13 + 4a’b + 18ab? +‘®7
e) m? + 0,6m? + 0,12m + 0,008; f) 125 — 75 + 15a? — x%; g) 8p® — 12p* + 6p - 1; h) y® + y* + %y + 2%; Ne3. aﬁ\@z_
b) 1771,561; c) 140608; d) 79507; €) 8012,006001; Ned. a) X = ab;Y = a®b?; b) X = 2a; c) X = 2b; d) X =3a;Y. a’;
e) X = ab*;Y = a®b'?; Ne5. a) xf - 3xiy* +3x2y -y'% b) -a'® - 3a''b" — 3a°b™ — b21 c) 27x8 — 189x4y +<X<g
d) -64m'% — 48mfn® — 12m*n'® — n“, e) 27a + 1—a b® + 2ab'® + b f) —a18 - 16—a12b2 +281a“b4 -
g) a®b® —2%@%6 +1%ab3 - 2—1; h) 'ﬁ m? %'m n - ﬁmn - 23777&3 m) 0,125x%y% — 1,52y +
Ne6. a) 6a%b+2b% b) -54m’n-2n° c) x® + y*; d) — a® - b®; e) a® - b®; f) 3mn? — 3m?n ; NeT. a)




c) 42x% + 42x%y + 84xy? — 49y°; d) %953 + llac2 + 1lx + 18T58; Ne8. a) 27a’b% + 27a°b° + 9a’b% + a’b%; b) m*n'> — 9mn't
+ 27 m*n™ — 27 m3n?; c) 13—5x3y9 + %:r:zy + i.7cﬁy + lx3 2. d) 343a’bc?® — 147a*b’c™ + 189a’b3c® — 27abb3c?;
e) 0,001 xy%c3* - 0,006 x'2y*c?® + 0,012x%y*c'*- 0,008, f) a’b®ct? — 3,6a°b''c’ + 4,32a°b7ct + 1,728a’bc®.

crp. 147-148. Nel. a) a® + 4ab + 4b% a® + 2ab + 4b% b) 36m? — 12mn + n?; 36m? — 6mn + n%; c) 4k* -12k + 9;
4k* -6k + 9; d) 0,25 2 + bay® + 25y*; 0,25 a2 + 2,5xy? + 25y*; €) 49m? — 14 mn? + n*; 49m? — Tmn? + n*; f) %az +
2abt + bt 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® + b9); ) (5 - 5b) (g + 2b + 3b%); £) (1 - 5a)(1 + 5a® + 25a); g) (Ta* — b)(49a + Ta‘b? + bY);
k) (1,2 — 0,12%)(1,44 + 0,152x% + 0.01x*); Ned. a) 8p? — 27; b) b - 1; ¢) 27n® + mS ; d) 64m? — 27n?; £) 27a® + d*;
g) 27 — d?; Ne5. a) 43; b) -215; Ne6. a) -a® — b3, b) -a® - b?; ¢) a® + b3 d) -a® — b?; NeT. a) x° + y'%; b) 27d° + 8c?;
c) 125 + y*; d) 2772 + 64s'%; Ne8. a) A = 3y; b) A = by; C =5y; B = 20xy +64x%D = 4x; ¢) A = 2d; Ne9. a) 2; b) -43;
c) 4; d) 2; Ne10. a) 2x + 1)(x? + x + 1); b) a(a®? — 3ab + 3b?); ¢) (10 + a — b)(100 — 10a + 10b + a*> — 2ab + b?);
d) Bx —y)(3x? + y?); H)(y + 1)(y* - Ty + 19); g) (4m + n)(Tm? — mn + n?).

crp. 149-150. Nel. a) 9936; b) 0,9964; c) 0,9919; d) 999975 Ne2. a) 2y° — 32y; b) 1 - b'%; ¢) -92% + 2% d) a'f - 625;
Ne3. a) 0; b) 2y* — 74; c) 6x — 9; d) 48; Ned. a) 44; b) .N‘05 a) x2xy +y* - 1;b) a®* - 2ab + b>-9; c) m* + 2mn
+n%—4;d)c®+8c+ 16 —9d% Ne6. a) 4; b) 0; Ne7. a) (3 ab) (3 + ab); b) (2mn? - 3)(2mn* + 3); ¢) (0,3y* - 0,7x)
(0,39 +0,72); ) (1,1p - D)(L,1p* + 1); £) (0,1ab* — 0,4)(0,1ab’ + 0,4); g) (1522 - oy) (152* + Sy); Ne8. a) 3 b) 100;
c) 0,5; d) 25; Ne9. a) x(x — 6); b) (-3x — 3)(1 — 3x); c) (5 —a)(a + 13); d) (3b + 1)(3b + 5); Ne10. a) 17,4; b) 17;
Ne 11. a) 4a; b) Tx(3x + 2); Ne 12. a) a® + 22a — 28; b) x* + x° -ba? + 2 Nel3. a) 0, 3a +1)(0,09a? —O 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) (1%%4 + b"’)(zlac8 l:c“b5 + b10); Nel4. a) 58(412 - 41-17 + 17%); b) 48(53% + 53 5 + 25); ¢) 400(33% - 33-17 + 172,
Nel5. a) 20; b) 2 il’ Nel6. a)(a + 3)(a® + 18a + 93); b) (9b + 2)(81b% + 107b + 4a); c) 18c’(c — 1)(7c? + 6¢ + 12);
d) x3(xy® — 4)(x2%y® + 4xy® + 16); e) 4x(4x? + 3y?); £)10y(48x? + 25y%); Ne 18. Kvadratin sahasi daha boyukdiir,
Ne20. a) 2(x* - 3)% b) 2(x? + 2y)?%; c)x(4 + 4y°® — y'?); d) -y(x? + 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. Ne1. a) 5b(a® - 5); b) Ta(b - c)(b + ¢); ¢) 2c(a® — 4b?)(a? + 4b?); d) cd(2¢c - 3d)(2¢ + 3d); e) -n(64m? + 27);
1) 9m(n® - 13); g) 6x*(y- 22)(y + 22); h) 2y(x - 4)(@ + 4); k) Tq(p’ - @)(P* + ¢*); Ne2. 3y(x + y)*; b) (a - b + c)(a - b - c);
c)(@a-b)a+b-1);d)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; €) 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) 83—;((12 + b?).

VII. DyHxuma

crp. 153-155. Nel. a) funksiyadir; b) funksiyadir; ¢) funksiyadir; Ne2. a) -1; 0; 2; b) 2; 2,5; 3,25; Ned. a) f(t) = 50 ¢;
b)y=-4x+1;c)y= —x Ne5. a) 4,5 q; b) 18 g; c) 153 g; Ne6. a) 1266 AZN; b) 1145 AZN; c) 1200 AZN; d) 1342 AZN;
Ne7. a) funk51yad1r b) funksiya deyil, Ne8. 22; -14; -21; Ne9. a) 674 wmwm.civ.siit; 525,7 mwm.civ.sit;
404,8 mm.civ.siit; 198,1 mm.civ.siit; b) 0 km; 1 km; 20 km; Ne10. a) fevral; mart; may; b) yaz-yay; payiz-qis; c)
500 daq; 650 daq; 850 daq; 880 daq; 700 daq; Nell. a) y(0) = 1; y(2) = 4; y(3) = 1,5; y(5) = 1; b) -1; 0; 0,5; c)
niimuns; 3; 4; 5; d) -2; -1,5; e) -1; 6; m) (0; 1); (-1; 0); .N'012 a) 3;-12; 2;b) -0,5; 1,1; -1,1; Ne13.d) 0,5.

crp. 158-159. Nel. a) y =x - 3;b) y =-Tx; d) y = 10; e) y = = — 1; Ne2. a) diiz xatt, x = 5; b) diiz xatt; Ne3. a) M N,
A, B noqtelari; b) olar; Ned. a) p = 4a + v; b) S = a? Ne5. a (0, 1); (-0,5; 0); b) (0; 0); c) (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. y = 0 absis oxu; x = 0 ordinat oxu; Ne8. a) (0 0);
b) koordinat baslangici ve har hansi bir ndqtenin koordinati; Ne9. a) dogru; b) dogru deyil; ¢) dogru; d) dogru;
Nel0. 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; ¢) k>0; b >0.

crp. 161. Nel. a) paralel; b) kasisir; c) kasisir; d) kasisir; Ne2. a) olar; b) olar; c) olar; d) olmaz; Ne3. a) y = 1,75 ,&7@

b)y=—3x'c)y—24x'd)y—075x'e)y—4x'f)y—28x'g)y=—02x'h)y=—6x'm)y=—075x'N'05.a)§\

sisir; k, = -3; k, = 0,5; b) paraleldir; k, =k, = 1; c) kesisir; k, = -1; k, = 1; d) ) paraleldir; k, =k, =

cTp. 163 164. N91 a) bali; b) xeyr; c) bah d) bsli; e) bali; f) bali; g) xeyr; h) bali; Ne2 a)( 4; 3) (O<;>—5

b) (05 -5); (4 -3); Ne3. (0,13 11); (1, 2 M5 2) y =" D) y =5 = 1250) y =103 ) T+ 75 ¢) =" 4 Dy =
11 11

Ne6. a) x= " zy :b) x y+512 Q) =-15y - 30; d) x = Y~ 21, &) & =2 5;f) 2= -y; Nt (— gj;Ng y=-54

Ne9. Numune 20 ikiyerlik, 70 ticyerlik; Nell. a) u c) eymgucludur b) n d) eynigiiclidiir; Nel2. a) 6x — 1; b)

3xr-5y=-2;c)12xr+y=9;d) 12x -3y =-11 V\
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crp. 165. Nel. a) xeyr; b) xeyr; ¢) bali; d) xeyr; e) bali; Ne2. Bali; kasisor; a) bali; b) var: (0; 1,5); Ned. a) 2; b)
4; Ne5. x + 2y = 12; (10; 1) (2;5); (4; 4); (6; 3); (8; 2).

cTp. 166. Nel. a) (0; 2§), (3,5; 0); Ne3. (x; 17_8 ); Ned. 10 goap.; Ne5. Bir-birine paraleldir; Ne6. Kvadratdir;
Ne7. (1; 2); Ne8. a) 3x + 2y = 400; b) (90; 65); Ne9. Gosteris: Kok tam adad olduguna gors, y = _4x7+16 ifade-
sinda y = 4n gabul edilir (n €N). Onda x = 4 — Tn olar; (4 — Tn; 4n).

VIII. Cuctema nnHelHbIX ypaBHEeHUN
crp. 169-170. Ne2. a) amsal: 2; 5; 7; 1; sorbast hadd: -1; 2; b) emsal: 0,5; 3,1; 1; 1,2; sarbast hadd: 4; 1; c) emsal:
-3; 3; -6; 1; sarbast hadd: -2; 5; Ne3. Xeyr; Ned. a) xeyr; b) bali; Ne5. a) kesisir; b) kesisir; c) paraleldir; d) - m)

kosisir; 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; Ne10. a)
m # -48; b) m = -10; ¢) m # -4,5; d) m # -6; e) m = 0,4; f)m;ﬁ—%.

erp. 172-173. NeL. a) y = 5 -12; b) y = 0,75z — 1,75; ¢) y = -2z — 18; ) y = 192 + 1om; Me2. a) (1;2); b) (-2;1);
Ne3. Tenliklar sisteminde x ve y-in giymatlerini yerine qoyub hesablamagqla ve ya qraﬁk qurmagqla; Ne4.

b) (2;1); Ne6. a)(3;2); b) (1;-1); c) (3;1); Ne7. 3x - y = 1,2; Ne8. 5x - 2y= 10; Ne9. Nimuna: a) x + 4y = 5;
b) x + 2y = -6; ¢) -3x — 6y = 1; Ne11. a) bir; b) bir; ¢) bir; d) sonsuz; e) bir; f) bir.
1

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
y ) Y y y=-7

9.
3b=6 3a+2=2b+4 o
c)y:O630+0,6;.]‘J'«_12.a){aJr s ){‘H mor

b3 D) 1T Nes a) (5,5:3,5); D) (-2,8; 6,2); ) (4 3); d) (251); ©) (-85; -34);

f) [1% E] g) (1;6); h) [7% *3*J m) (7; -4,5); Ned. a) (4,4; 1,72); b) (f _,j ¢) (-3;1); d) (7; 1); Ne5. a )[ %)

b) (2; 4); ¢) (1;1); Ne6. a) (-9; 2) b) (12; -2); ¢) (-15; 12); d) (4; 3); e) (5; -1); f) (2; -1,5); Ne7. 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 + Tx = -105; Ne2. a) (5; -1);
Ne3. a) (5; 1); b) (1; -0,5); ¢) (3;4); d) (-1; 6); €) (-2; -2 ); 1) (3;1); @) (-2;1); h) (-3; -4); m) (0,5; -2); n) (2; 6); k) (9; 7);

1) (—3%; 2%); Ned.a)y=x;b)y=-1bxr+11l;c)y=6x-23;d)y=-2x-7; Ne5.y =3x + 6; N96.y=%x—2;
NeT.a)y=15x+3;b)y=-x-2;c)y=-2x-2uy=-x+2; Ne8. a); b) (4; 4); c) (5; 1); d) ; e) (15; 12); f) (7; -5);
Ne9. a) (3; 1); b) (T; 5); ©) (153 31g); ) (0; =7); Ne10. a) 61° 1 29% b) 136,25° u 43,75 c) 36° u 54°.

crp. 180-184. Ne2. a) 47 u 18; bali; b) 135,5 m 42,5; Ne3. a) 1734; b) 3 misli; % hissoesi; c) 48 n 20; Ned. a) 2,7 m u
1,6 m; b) 18 1 6; c) 18 m 10; Ne5. 40 mam.; 170 man.; Ne6. 9 xkr n 8 kr; Ne7. 78 2 m 62 2; Ne9. 29,25 r 1 35,75 T;
Nel0. 10 man. 1 6 man.; Ne 11. 14 2 m 19 »; Nel2. a) 10 am; b) 96 cm?; Nel3. a) 130; b) 135; ¢) 67,4; Nel4. a) 86; b)

63; Ne 15. a) 3% KM/saat n 6% KM/saat; b) 60 km/saat; 12 km/saat; Nel6. 18 km/saat; Nel7. 30 sagird; Ne 18. a)
51,5°m 128,5° b) 127,5° n 52,5°%; Nel9. a) -1 u 1; b) -20; 29; -39; Ne20. 4 giin; Ne21. 30 xr n 10 kr; Ne22. a) 513—1
KT U 3117—1 KT; b) 18 1 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); c) (1; 0);
d) (20; 20); Ne6. 34; 68; 58; Ne7. 5 kiso u 7 kiso.

IX. KOHrpyaHTHOCTb TPEYroibHUKOB

crp. 199. Nel. MN=MK, /N =z/K; Ne2. NC=zKC, 4N =/K; ZNMC =/KMC; ZNCM =/KCM; Ne3. a) 1) 6 cwm;
2) 12,5 mm; 3) 7,2 cm; b) 1) 6,8 cm; 2) 10 mwv; 3) 8,9 cm; Ned. Dogrudur; Ne5. Barabaryanli tichucaq oldugunu
gostorin; Ne6. a) 75°; b) 30°; ¢) 45° d) 60°; Ne7. a) 1) bali; 2) xeyr; 3) xeyr; b) 1) 60°; 2) 124°; 3) 22°; Ne8. Dog-
rudur; Ne9. 11,4 cm; Nel0. a) 55°, 55°, 70°; b) 44°, 44°, 92°; ¢) 32°, 74°, 74°; Nell. 34.4 cm; Nel2. 15 cm; Ne 13.
22 cMm, 22 cm, 31 cm o 28 cm, 28 cM, 5 cM.

X. CutyauuoHHbIe 3a4a4u

crp. 204. Ne3. a) 0,5; b) 1; Ned. 125 m m 12,6 m; Ne5. 478601 cm?; 481401 cm?; Ne6. 11550 cm?; 1885Q&
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,

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%; .N'09 0 00013% 0 0,1 %

crp. 209-210. Nel. Dogrudur; Ne2. 115000 AZN; 124000 AZN; 130000 AZN; Ne4. a) 12,5%; b hﬁ
a) 3420 AZN; b) 7535,5 AZN; c) 3600 AZN; Ne8. a) 4 ay; b) 6 ay; c) 12 ay; d) 18 ay; Ne9. 864 AZN, o 0. \12 ZN.
crp. 212. Ne3. 51200000; Ned. a) 5312,5 AZN; b) 5781,25 AZN. >

crp. 215. Ne2. a) 10! ; b) 11; Ne 5. 7 qara, 9 ag das; Ne 6. 60 qop.; Ne 8. (200p + 100q + ; Nel0f a) 22;
b) 85714; Ne 13. 5000 man; Ne 15. 700 m. \7
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