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Hoporne cemnknaccHukn!

[Ipencrapnennblil Bam yueOHUK «Matematuka» mist VII kimacca cocTouT u3 5 mias.
B kaxx10i1 mi1aBe Bl 03HAKOMHUTECH C HOBBIMH TEMaMH, MTOJyYHTE HOBBIE 3HAHUS. TeMbl,
BOILIEANINE B Y4EOHHK, MOMOTYT BaM CaMOCTOSITEJIbHO OBJIAJeTh HOBBIMH 3HAHUSIMH.
Kaxkmass TeMa HauMHAETCsl ¢ MO/13arojioBKa «JlesaTenIbHOCThY, IJie Aa€TCsl 3aJaHue BbI-
TIOJIHUTH OTpENCIEHHBIC NEUCTBUS. 3aaHus, JaHHBIC B JEATEIHHOCTH, TIOMOTYT BaM
JTydIlie TIOHSITh HOBYIO TeMy. BBl yBUANTE MOATBEPKACHUE PE3yIbTATOB, IMOIYYCHHBIX
BaMHU BO BpEMs BBIIIOJHECHHUS JCATSILHOCTH, MPABUIIAMH, TPUBEACHHBIMA B YYCOHHKE,
CMOXKETE MPOCIENUTh 32 MPUMEHEHHEM MOJYYCHHBIX 3HAHMKA Ha OCHOBE O0paslloB
U CaMOCTOATENILHO MPUMEHUTh MX B PEUICHUU AAHHBIX B YYEOHUKE YIpaKHEeHUH. Bb
CMOXKETE OLICHUTH Ce0s, BBHINOIHAS YIPAKHEHHS, TaHHbIE B KOHIIE KaKIOW IIaBbI, MO
3aronoBkoM «I[IpoBepbTe ceOs».

Bo Bpems uzyuenus matematuku 115 VII kiacca Bl HAyUUTECh:

v

v

v

XKemaem Bam ymaum
y4eOHOM Lory!

YHTATh, 3AIHCHIBATh, CDABHUBATH PAI[HOHABHBIC YHCIIA, IPUMEHSTh B PEIICHUN
3aj1a4 CBOMCTBA OOBCIHHEHHS U IIEPECCUCHHST MHOKECTB;

VIIPOIIATh BBHIPAKCHUSI CO CTEIMEHBIO C HATYPaIbHBIM IMOKa3arelieM, (hopMyJIbl
COKPALIEHHOTO YMHOXCHHUSI,

NPUMEHSITh B PEIICHHU MPOCTHIX 3aga4 (OPMYIBI MPOCTOrO IMPOLIEHTHOTO
POCTa M CII0XKHOTO MPOIEHTHOTO POCTa, CTPOUTH COOTBETCTBEHHO KU3HEHHOU
CHTYallH JINHEHHOE ypaBHEHHE HJIM CHCTEMY JIMHEHHBIX YpPaBHEHHH C JByMs
NIEPEMECHHBIMU

OCYHICCTBIIAATH Z[eflCTBHH CJIOKCHUA, BbIYUTAHUSA W YMHOXCHUA HaJd MHOIO-
YIICHAMH;

pemIaTh IMHEHHOE YpaBHEHUE C OHOM IEPEeMEHHOH, YpaBHCHUE C IIEPEMEHHOM
O] 3HAKOM MOJYJISI B CHCTeMY JIMHCHHBIX YPaBHEHHU C JBYMsI IIEPEMEHHBIMH,
OIIpeIeIISITh PEIICHHE MPOCTBIX PABEHCTB C MEPEMEHHOW IO/l 3HAKOM MOJLYIIS
crocoboM moaoopa;

reOMETPUICCKU I/I306pa)KaTL OCHOBHBIC 3JIEMCHTBI TPCYTOJIbHUKA U OTHOLICHUS
MEXKIy HAMH, IPUMEHITH TEOPEMy O CyMME BHYTPCHHHX YIJIOB M CBOMCTBA
BHEIITHHX YIJIOB TPEYTOJIbHUKA; .
CTPOHTh cepez[nHHLIﬁ MEPIICH/IUKYIISIP OTPe3Ka, 6HcceKTpHcy yIja U TPEYEo.

y=hkx+b;
HAXOZUT AOCOMIOTHYIO M YcnoBHble 0603Haue
OTHOCHTENBHYKO — MOrPENI- 3a
HOCTH pe3ylbTara Hu3Mepe- yda
HUS;

MIPENICTABIATh MH(OOPMAITHIO
B BHJE JUarpaMMbl, THUC-
TOrpaMMbl MJIH TpaduKa;
HaXOIUTh YHCIO JJIEMEH-
TapHbIX COOBITHH B IIpg
BOJIMMOM DJKCIICPUSICHTE
MPUMEHATE (DOPMYITYQCY
MBI BEPOSITHOCTE

OOBsICHEHNE TEMBI, TIpa-
BUJIA, ONIPEIeICHHS

VYipaxkHeHus 1o TeMe

[Tpumedanust B TOMOIIb
y4amumMest

OTBeTH! yHpaKHEHHUI B

OTBeTbl yueOHmKe




FMABA |I. PAULMOHAJIbHbBIE YACJIA.

SJIEMEHTbI TPEYTOJIbHUKA

' 1.1. 3anncb 1 YTeHNe pauMoHaNbHbIX Yncen

HeAatenbHOCTb MHoXecTBO PaunOHalNIbHbIX YCeN — Q

2.
3.

2E S

7e

8.

. Kakue nensie uncna Gospie Ha 1 equHUILY 1 MEHbILE Ha | eauHuLy yncna —37?
K kxakoMy MHOXeCTBY MpUHAUIEKAT 3TH yrciaa?

Cxaxxute, MeX/ly KAKUMH JABYMs ITOCIIEJ0BATEIbHBIMHU IIEJIBIMU YHCIaMH pac-
[0JIaraeTcst Yncio 2,7.

OmnpenenuTe camoe OIH3KOE MeT0e YnuCcIo OombInee —2,7.

. Ompenenure camoe OIU3KOE IEI0e YMCIIO MEeHbIee —2,7.
. 3anmmuTe uncio 1,5 B Bume apodbu co 3HameHarenem 2. Kakoil umcnurens

JIOJDKEH OBITh 3amucaH B ipoou uncia —1,5 co 3HameHarenem 27

O
Kaxkoe urciio moymKHO OBITH 3aITMCAaHO B YUCIUTENE paBeHCTBa 11 = = ?

36
Kakoe 4uciio 1omKkHO OBITh 3alMCAaHO B 3HAMEHATEJIE PABEHCTBA 6= E?

Kak BbI cunTaeTe, MOXKHO JIM [TPEJCTABUTH BCE YUCIIa B BUjE Apobeii? O0ocHyHTe
CBOM OTBET.

a
tII/ICJ'IO, KOTOPOC MOXHO MPECACTABUTL B BUAC — HA3bIBACTCA pa]_II/IOHaJ'ILHBIM

n

TAC a — 1eJIoC YrcCJio, # HaTypaJIbHOC YUCJTIO. d € Z n eN.

O6pasel, \
IIpumep: pencraBpTe JaHHBIC YHCIIAa B BHIIE APOOH C
3pamenareneM: 0,5; 1,3; —0,25.

Pewenue: 0,5 = l; 1,3= E -0,25= .
2 1 4
I[pumeuanue: 3HaK MUHYyCaA B HHEITHT 01 MOXKHO 3aIuCcaTh Kak mepen

. -1 1 1
caMoH IpoObIo, ZaK MEICPI 3HAMEHATEIJIEM: ViR

JIro6oe 11en@C®GCIQUIBIFETCS TAKKE PALMOHATBHBIM HCIIOM, TaK Kak JIo-
0 TaBUTH B BHJIE POOH C HATypaJbHBIM 3HAMEHa-



PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

MHOXeCTBO palMOHATIBHBIX YHMCEN 0003- Q
HagaeTcst OykBoi Q. MHOXeCTBO HaTypajIbHBIX y3,-2,-1,0 7
9HCEJT SABJISIETCS HOIMHOKECTBOM LETIBIX YHCEIL, 1,2,3, .. N ]

a MHOKECTBO LENBIX YUCEN MOIAMHOMXKECTBOM

patmoHanbHbIX yrcen: N ¢ Z < Q. MHoxecTBO
PaIMOHAJIBHBIX YKCEN, KaK 1 MHOKECTBO HaTy-
PATBHBIX YHCEIT 1 MHOYKECTBO TIEIIBIX YHCEIT, SBISIETCS OECKOHEYHBIM MHOXKECTBOM.

Han parmonaisHBIME 9HCITAMA MOYKHO BBITIONHATH ACUCTBUS CIIOKEHUS, BBI-
YUTAHWS, YMHOKEHHSI, CTICHUS ¥ BO3BEACHUS B CTETICHb.

YnpakHeHuA

1. Kakoe w3 HImKENpUBEACHHBIX YTBEpXKAcHUH BepHO? OOOCHYHTE CBOH OTBET
MPUMEpPaMH.

4
n

a) Mo00e PALMOHAIILHOE YHCIIO SBISCTCS TAKIKE HATYPAIbHBIM YHCIIOM;
0) J1r000€ 11eJ10€ YUCIIO SBIISICTCS TAKXKE PAIMOHATIBHBIM YHCIIOM;

B) JIF000E I1EJI0€ YUCIIO SBJISACTCS TAKXKE HATYPAIBHBIM YHCIIOM;

r) 11000€ HATYPATBLHOE YUCIIO SBJISCTCS TAKXKE [[EITBIM YHUCIIOM;

1) 0 — palmoHaIbHOE YKCIIO, | He SBJIAETCS PallMOHATBLHBIM YHUCIIOM;

e) 1r000e HaTypalbHOE YUCIIO SIBJISIETCS TAKIKE PALIMOHATBHBIM YHCIIOM.

2. Yucno —27 MOXHO MPEACTaBUTH B BUAE IAPOOU C JIIOOBIM HATYPaJbHBIM YHCIOM

-2 —54
B 3HAMEHATele, HalpuMep: —7 WU - Kak BBI mpeicTaBuTe ciemyromme
YHUCITa B BUJIE IPOOH ¢ TFOOBIM HATypaTbHBIM YHCIIOM B 3HaMeHatene: —1,2; —0,33;
8
—3B; 6;0;12;4,1; 53,27 ®
3.3amummre yncna: —7; —3,2; —0,8; 9; 0; 21; 7BBuAe npodu co 3HaMeHaTe M
a) 1; 0) 3; B) 10; r) 1000.
4. 3anummTe Takoe YMcio, KoTopoe OyneT:
a) ¥ [EJbIM, U PaIliOHATBEHEIM; 0) parmoHaIbHEL H bl

B) TIEJTBIM, HO HE HATYPAIbHBIM.

5. Hanmmummre coCTOSIINE U3 LENBIX YUCEIT IIOAMHOKECTBA TaHHBIX MHOXKECTB A 1 B.

A={14;3,5;-5;0;-8,2; g; —82},‘B= {_ ; R2,3;-11;1,7; 17; 22,1; 0,93}

6. BrimmostHUTE EHCTBHS, CKAKUTE K KAROMY WHOMRECTBY YHCEIT TIPUHAIICIKUT TTOTY-
YEHHBIN pe3yJbTar:

a)7,3+(-22,8); %)

2
r)—12,4-0,2; ; e) —4,6+(—9,2—4§];



[naBal
3 -1 8 -5

x) 1= —; 3) 1,521 —; L5875 3812° 82 _
11 11 9 12 T2 29,5 5
sLiad 67w s—158h0 (-2 6 .1

Wiy rAg 6T ) 7 201) |=-g=-3g="32

7. BeruuciauTe 3Ha4eHUs BbIPAKEHUMN:
0,15-0,15-6,4 0,45-0,45-3,4 0,47-3,5-3,5

a) 3—; 6) 1—; B) 1—
-~40,175 1=--1,1 ~—1,125

8 2 8

OOBsICHHUTE 3aIHCh MOJYYCHHBIX B OTBCTC PC3YyJIbTAaTOB U 0600Hy171T€ K KaKkOMy
MHOXXECTBY YUCCJI OHU IMPUHAIJICKAT.

8. Haiinure 3Ha4eHMS BBIPAKCHII:

A B C
a)| 9 8A+121
15 15 3 5-0,12-3-(-0,2
o 5 e (ad) 5002-3(0.2)
16 16 4 3-0,12+2-(—0,2)
B) 1,;15 —(;32 2A-3B 0,640,612
r) = 2 (2A+5B): (4A-2B) 0,36-0,4 -0,04
x| 0,12 | -0,2 [(5A—3B):(3A+2B) =-30
9. Beruncnute 3HAYCHUS BBIPAKCHUI:
0.7m-13 o lineas g SAL3T 53 —0
a) 0.20-0.181 ecum=2,1;n=3,5, )3,1y—0,17 ecmnx =5,3;y=0,7.

10. CocTaBbTe BEIpOKEHHUS ¢ ICPEMECHHON W HAHANTE 3HAUCHHUE KaXKI0TO I/g HUX II
MTPOU3BOJIBHBIX PAIMOHATLHBIX 3HAYCHUSX IEPEMEHHOM.

11. 3anuimre cyMMy 4ucell, CTOAIMX B CTONO- | + 21 1 2 &
1Ie ¥ CTPOKE JIAHHOM TaOJHIIbI, B BUJIC MaTe- 3 10
MaTHYECKOTO BBIPAKCHUS M HAMIUTE 3HA4Ye- | —2 -
HHE TOTO BRIPOKCHUS. 3aIOTHAUTE TAOJIHITY, 5
3aIMcaB B IyCThIE SMEHKH HA TIEPeCceYeHUH | —
CTPOK U CTOJIOIIOB MOTy4YEeHHbIC Ynciia. Boi- 095 G
CKaKHUTE CBOEC MHEHHE O TOM, K KAKOMY (’) 2
’KECTBY YMCEJl IPUHATIEHKAT 3@49 TEINY 7 I

12. CocTaBbTe TAabIHIly YMHOMGHUINCOMO- | 3 _3§
SIIYEO U3 6 CTONOIOB mep- | 1
BOM CTpOKE 3 u KeHue); | 2 4 3
gpcna ——; ; 7, B mepsom L3 5

12 11 1 5

’Ke CTOJIOMKEe 3 nte: x (ymMHOXeHme); uncia —; —3—; 0,2; -3; ——.
3 HUTE TaOJIHUILY. 7 2



PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

' 1.2.4YncnoBasn ocb. PaccToaHne mexay AByMA TOUKaMU

[eatenbHoOCTb Yncnosas ocb

1. Hapwucyiite 9ucIOBYIO OCh B TETPAIH.

2. OTMmeThTe Ha YMCIOBOW OCH IENbIe YUCIIAa MEXKIY —3 | 3.

3. VkaxuTe pacloJIOKEHUE 4YHclia 2 Ha 4uCIOBOM ocu. [ne pacmonoxeHo
guciio —2? O00CHYy#iTE CBOW OTBET.

1 .
4. Tlokaxwure 1poOb b Ha YUCIIOBOH ocu. OmpenennTe MecTo pacioI0KeHHsI

Ha YMCIIOBOW OCH IpOOH —— .

5. Ykaxure qpoOb 25 Ha YUCIOBOM ocH. [1e Ha YKMCIOBOM OCH PACIIONOKEHO

1 . .
YHUCIIO —25 ? O0OCHYHTE CBOW OTBET.

3

IMpumep: OTMETETE HA YHUCIIOBON OCH TOYKHU, COOTBETCTBYIOIINE YrCIaM: —3,0; —2 Z ;0,5

Pewenue: O603HauNM 3amaHHble ynciia Toukamu A, B u C:

A B C
5 4] 3y 2 gl o 1 %
36 27 0,5

3
Kax Bugno, yucno —3,6 pacmonaraercsi Mexay uuciamMd —4 U —3; yucino —2—
Mexay —3 1 —2, a urcno — 0,5 mexay —1 u 0. \g

OnpezieiuM pacCcTOSIHUE MEXKY 3aJaHHBIME JIFOObIME TOukamu A 1 B Ha
JIOBOM OCH.

JleaTenbHOCTb %ac roc.me

Hatinure paccrosiaue Mexay Toukamu A(—3) u B( 2% ).

1. HagepTure 4rcioByro 0Ch ¢ Toukoi orcuera O.

2. O6o3naubTe TOukU A(—3) 1 B( 2; )13, 51Qk YNIOBOI OCH.

3. BcmomHHTE ompeneaeHrne MOy Isf@uc nute paccrosiaue OA u OB.
4. Ompenenure paccrosiaue ABTBric CBOH MBICIIH.
5. HaiinuTe pa3HOCTb & — S\(— AKOMY BBIBOJY BbI IPHUIILIH?
1
Kakas cBsi3p Mex Iy pac reM AB 1 pa3HOCTBIO 2§ —(3)?



[naBal

IIpumep: Ompenennure pacCTOSHUE MEXKIY TOUKAMHU!

a) A(-2,8) n B(3,1); 6) C(1,3) u D(6,7).
Pewenue:
a) O6o3HaunM Touku A n B Ha umciioBoit ocu: A (0] B
paccrosune Mexay A u B paBHo mmume T %
orpeska AB. —28 01 3.1

CornacHo pUCYHKY, MBI MOXeM 3anmcath, uTo AB = OA + OB. MsI 3HaeM, 9TO
OA=1]-2,8/=28u0OB=|3,1|=3,1. TornraAB=2,8+3,1 =5,9.
Taxoke mbI 3HaeM, uto 3,1 — (—2,8) = 5,9. CnenoBarenbHO, IPU HAXOXKICHHH
paccTosiHUS MEXAy ToukaMu A u B, MBI BBIUHMCIWIM Pa3HOCTh KOOPAWHAT
BuA.
6) Ormern™m Ha uncioBoii ocu Touku C u D. CoritacHo pUCYHKY,
CD=0D-0C=6,7-13=54.
OTgeT: 2) 5,9; 0) 5,4.
Paccrositnue Mexay 3agaHHBIMU JBYMSI TOYKAMHU HAa YHCIOBOM OCH PaBHO

MOJIYJTIO PAa3HOCTH KOOPAWHAT 3THX TOYEK.
Jms touex A(x) u B(y) AB = |x — y|

YnpakHeHuA:

1.

OTMeThTe Ha YHCIIOBOM OCH TOYKH, COOTBETCTBYIOIINE 33JaHHBIM YHCIIaM.
1 3 L 3
—4—; -3,5; -1,2; -0,8; 1-; 4,5; 0,5.
2 5
VKaKUTE HECKOJIBKO TOYEK CAMOCTOSTEIBLHO.

. Onpez[em/ITe HpI/I6J'II/I3I/ITeJ'H:HI:IC KOOpAWHATLI 3aJaHHBIX H OB CH TOYCK
(puc. 1).

!
T

-6 -2 0 1

T T
3
OGo3HaubTe 1H00YI0 TOUKY Ha 3gOii WCIOREH OCH 1 HalituTe o€ KOOPIHUHATY.

*
. Haiinute paccrosnune AB e%( ) u B(2,5);  6) A(—%) u B( —2%);
B) A(10,5) u ]%(32 7).() Hapui#te koOpauHATHI ABYX JIFOOBIX TOUYEK M OIpe-

ACIIUTC paCCTOLHUCWMEC MH.

! ! ! ! !

N M K AO C B

T T T T T

X puc. 1

. Haiinure: a) koopuuuatsr Todku N, eciu MN = 3,54 u M(-2,9);
0) nuHaThl Touku M, eciit MN = 6,8 u N(4,35)

10



PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

5. OTMeTbTe Ha YMCIIOBOM OCH JBE TOUKH C MPOTHUBONOJIOKHBIMH KOOPAMHATAMH.
Bepno nu nipennosnoxkenne, 4To pacCTOSHUE MEXKAY HUMH paBHO 07

6. Kak MmoxHO onpenenuts paccrosnrue AB o pucysky 27

A 0] B
t t t >x
S 5
12 12 puc. 2

OTMeTBTe Ha 3TOH YMCIIOBOM ocu o0yt Touky C, KOopiMHATa KOTOPOH OyieT
BBIpaKeHa IeIpIM guciioM. Haitnure mmmay otpeskoB AC u BC.

7. Kakue neiicTBUsI HEOOXOJMMO COBEPIIUTH, YTOOBI HAWTH KoOpAMHATY Touku K
comracHo pucyHKy 3? Hatigure koopauHatel Touku K.
D 7,89 K

! ! »
T T >

-19,3 ? puc. 3

8. Ha uyncnosoii ocu ¢ Toukoit orcuera O 3amansl Touku A, B, M u N.
a) Kak OymyT pacrionoxenst Touku A u B Ha urcnoBoii ocu, eciin AB = OA — OB?
6) C xako# CTOPOHBI OT TOYKH OTCYeTa OyIyT pacroaratsest Todkd M u N, ecim
MN = OM + ON? OGocHy#TE CBOI OTBET.

9. Haiinure paccrossaue AB (paccmorpute Bce ciyvam), eciim OB = 3.5 oM,
OA = 4-0OB. Jlna xaxioro ciayyas olpeieNnuTe pacroyoxkenne Touek A u B Ha
YUCIOBOM OCH ¢ TOUKOH oTcuéra O M HAANTE UX KOOPIUHATHIL.

10. OT™MeThTE HA YUCITIOBOM OCH JIIOOBIC ABE TOUKU M HAWIUTE PACCTOSHHE Menc,uy
HHAMH.

11. [IpousBeneHNE KAaKUX YUCET OTOOpa)KAET HUKECIICIYIOIIast MOJCHb?

! ! ! ! ! ! ! ! ! ! ! !
T T T

-12-11-10-9 8 -7 -6 -5 4 3 -2 -1 0
- 2.

Cwmopenupyiite mponsBeneHus —3 - 2; —5 - 2;

12. Kaxxgoe yncio paBHO MPOU3BEACHUIO JIByX YHCEI, PACTIONOKEHHBIX IO/ HUM

B JIByX HIYKHHX KIICTKAX. Hamme tmcna BIX KJIETKaxX (pHc. 5).
13. 3anummre JETKU | D -216
(puc. 6 a, qT06H ux
-216
lapom JICHU on6uax U CTpo-
20 |15 5216 ~3|-4|18[->216
4 -5 ol Ly
216216216 216

puc. 6

11
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' 1.3. BeckoHeuHan nepnoanYeckas AecATUYHaA Apo6b

B Mianmmx ximaccax Bbl HAYYHIINCH TIEPEBOIUTH OOBIKHOBEHHYIO JIPOOH B JECs-
TH4HY10. HOo HEe Bce 0OBIKHOBEHHBIE IPOOM MOYKHO TIPE/ICTABUThH B BUJIE KOHEUHBIX
JIECSATUYHBIX JIPOOCH.

0.6: 520

2
[IpeoOpasyiite — B AECATHUHYIO APOOD.

1. Pazpenute uncno 2 Ha 3. [lomydeHHOE 1I€JI0€ YUCIIO OTACIUTE 3aISTOM.

2. Ompexnenure UdpPY, CIACSTYIONLYIO TOCIE [EI0H YacTH IPOOH B Pa3psiIe AECATHIX.

3. 3arem onpezenure 1Y, CIEIYIOIIEe TOCIE IE0W YacTH APOOH B pa3psiIe COTHIX.

4. Tponomkas aencHue, HaiauTe UdPY, CACIyOIIee MOCe o YacTu APoou
B pa3psizie ThICSYHBIX. K KakoMy BBIBOAY BBI ITPHIILTHA?

5. Jlo xakux mop MOXHO MPOJOIKATh JeneHne? Bripazure cBOE MHEHHE.

Ecnu B 3anvicn JecsITMIHOM IpoOU OJJHA MITH TpyIia MU(p OECKOHEYHO MOB-
TOPSIFOTCS, TO TAKyI0 JPOOb HA3bIBAIOT MEPHOTUYECKOH JeCITHUIHOW APOOBIO.
Yucio, cocTosIiee U3 MOBTOPSIOIUXCS NU(P HA3BIBACTCS MIEPUOIAM JIPOOH.

JList KpaTKo# 3amucu MepUoJNYECKUX JICCATUYHBIX APOOEH MOBTOPSIOIINECS
nugpy wim rpyniny nudp 3anrchiBacT B CKOOKaX. 3" 0,666... = 0,(6). YuTtaem:
HOJb YeTbIX WeCb 6 nepuooe.

7 5 2 .
Hpumep: [lepesectn 1) 5; 2) E; 3) 6@ B JI€CATUYHBIC IPOOH.
Pewenue: 1) 7 |9 2) 5|12 \
0 10,777... 0 0,416... A
70 50
63 48
70 20

12 198
80
o* 80 200
2 198
8...

63

2...

63 =6,020202...=6,(02)
99 %
11ej1asd 4aCcTh H?BTOP AIOMAACA 1505 (O
pymma uupp

12



PaLI,I/IOHaﬂbeIe yurcna. dNemMeHTbI TpeyroJibH/MKa

[Tepronnyeckue necATHIHBIC IPOOH OBIBAIOT MBYX BHIOB: 1) YHCTHIE MEPUOTU-
YyecKkHe AecITHIHbIE Tpo0u; 2) cMelIaHHbIe ePUOANYeCKHe TeCITUYHbIE IPOOH.

Yucroil mepHoOIMYECKOH JeCITHYHOW APO0bI0 HA3BIBACTCS AECATUYHAS
IpoOb, B 3amuCH KOTOPOM cpa3y Iociie 3amsToi ciemyer mepuoi. Hampumep:
2,(5); 0,(37); 12,(524) u 1.1.

CMelIaHHOW NePHOINYECKOH JecATHYHOI APOOBLI0 HA3BIBACTCS IECITUIHAS
JIpo0Ob, B 3aIICH KOTOPOH MOCIIE 3aIsATON Yepe3 OAHY WIIA HECKOIBKO nup HadH-
Haetcs nepuoa. Hampuwmep: 8,7(5); 0,02(63); 4,0(172) u T.x.

3,25(7) — unTaem: mpu yenvix 08a0yams Nsimsb COMbIX CeMb 8 Nepuooe.

Ecnu mpocTble MHOXKUTENIN YUCIa B 3HAMEHATEJIe HUOKPAIIAIOLIEeHcs: Apoou
COCTOSIT TOJBKO U3 2, TOJIBKO U3 S Wi 4 U3 2, M U3 5, TO IpK 00palieH!H 3Toi Apodu
B JIECSITHYHYIO APOOb MOITyYaeTCsl KOHEUHAsI IECATUIHAS JPOOb.

Ecnu npu pa3noxeHUM 3HaMEHaTels HECOKpALIAMOLIEeNHcss ApoOU Ha IIPOCThIE
MHOXKUTENH, KpoMe 2 U 5, HOSBIIOTCSA JIpyrHe IPOCTble MHOXKUTEIH, TO TaKHUe
IIpoOr TIpH MPeoOpa30BaHUM B JECATHYHYIO TPOOb CTAHOBATCS MEPUOANYECKUMH
JECSITUIHBIMH APOOSMHU.

Koneunbie gecsiTHuHbIE APOOH: S =0,3125; 72 =2,88; D =0,38; 13 =0,65.
16 25 50 20
Iepuoguueckue JecATHUHbIE IPOOH: % =0,1(6); % =0,41(6); % =0,3(461538).

YnpakHeHuA

1. 3anmmmTe qaHABIC IPOOH B BUAE ACCITUIHOM Tpodu. [IpeaBapuTensHO onpenennre,
Kakue JIECATUIHBIE APOOH OyAyT SBIATHCS KOHEYHBIMU U KaKUe TIEPUOANIECKIMHA
1.5, 7.3 12°9 1117 30 10 21 16 10 20 84 465 929
397127 167 187 207 217 287 327 487 507 727 757 99 200" 555° 100Q,

2. lns muOokectBa A={3,4; 0,(7); 2,003; 5,333...; 32,(56); 0,444; 6,98(3); 0, ;\

SIBIIIIOTCS: @) TIEPUOJUYECKHe JCeCATHYHBIE APoOH; 0) 4u
JIECSITUYHBIC APOOU; B) CMEIIAaHHBIE IEPUONYCCKUE JIeCs

MOIIbI0 P
CSITUYHBIC JPOOH.

3. Hanuiute HECKOJIbKO MEPUOANYECKUX NECSITUUHBIX PO
0,1,2,4, 8. BeinenuTe 4uCThIC U CMEIIaHHBIC TEPUOIUYCCKU

OH TaK, KaK [T0Ka3aHO B TAOIHIIE:
,00787878...; 8,0020202...;

4. Vccnemyiite naHHbIE IEPHOJMUECKUE TECITH
0,777...; 0,54222...; 9,8101010... ,‘ﬁ)

Kparkast Hudpsr | Kosmmyectso | Konuectso
Yucao sla)mnm, nepesnx uupp B | uudp nepen
uudp | nepuogom | mepuoge | NepHOAOM
1,090909...| 1,(09) — 2 0
78,12666... | 78,12(6) 12 1 2
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[naBa |

5. UccrnenyiiTe anropuT™ MepeBoAa CMELIaHHOW APOOH B MEPHOAUYECKYIO JeCs-
THYHYIO JPOOB:
1) 3anummTe cMemanHy 0 APOO B BUIE CYMMBI IS0 U APOOHON HaCcTH U pa3aeIuTe

YUCITUTENh JPOOHOI YacTH Ha 3HAMeHaTelb. Hanpumep: 5% =5+ 3 =5+0, (3)

2) CrioxuTe 1eNnoe YUCiIO C MOMyYeHHON MepUOIMUSCKON ASCATHYHOU APOOBIO:
5+0,3)=5,03).
3) INoy4yeHHOE YHCIIO €TCsl ICKO .
) Hy‘-I HH YUCJI0 ABJISICTCAI UCKOMBIM ll 7 45 41

OCHOBBIBasICH Ha aJTOPUTM, TIEPEBEINUTE JHCIIA IE; 35; ﬁ’ 2® B IIEPHO-
JIMYeCKHe JecATHUHbIe Apodu. Onpenenure ux BUj.

6. [1epeBens apoOb 1 B JICCATUYHYIO JIpo0b, Axmen nomyumn guciio 0,916(6).

[IpaBunbsHO 11 ero pemienne?

7. Hannmute Heckonbko Apodelt co 3HameHareneM 9, 99, 999, 9999 u nepepenute
UX B MEPUOJAUYCCKUE JICCATHYHBIC JpoOu. KakuMu cBOCTBaMU 00JaatoT 3TH
npobu? O60CHYHTE CBOM OTBET.
N 3 6 49 18 121
8. Aiinyp cuuTaet, 4to apodbu —; —; —; —; —— MOXKHO MPEACTABUTH B BUJE
127 15 14" 36 55
KOHECUHBIX ECATUIHBIX ApOoOei. A AHap CINTACT, YTO 3TO HEBEPHOE YTBEPKICHUE
1 0OBSICHSAET 3TO TE€M, YTO CPE/TU IPOCTHIX MHOKHUTEIICH 3HAMEHATEIIS CYIIIECTBYIOT
Takue yncna, kak 3, 7, 11. [To-Bamemy, kTo u3 HuX npas? OO60CHYHTE CBOM MBICIIH.

/\
9. Atmoc(epa momuuMaercsi Ha pacctosaue 3000 kM — |

HaJl TMOBEpPXHOCThIO 3emin. Ha pucyHke mokazaHo

Ha KaKkoW BBICOTE MPOHCXOAST HEKOTOPHIE COOBITHSL.

Hcnonb3yst pUCyHOK OTBETHTE Ha BOIIPOCHI:

a) Ha kaKy1o BbICOTY MOXXET TIOHATHCS BO3MYIIHBIN 11ap?

0) Ha ckoyibko BbICOTA PACIIONOKESHUS 3BE3]T OOJIBIIIE
BBICOTBI, HA KOTOPOH MPOMCXOJSIT METEOPOJIOTH-
YECKHE SIBICHUS?

Bricora mosBneHus CEBEPHOI'0 CUAH

Bricora pacrionoxenus 3BE3

BbricoTa, Ha KOTOPYIO OJHMMAETCS BQ3AYIIHBIN LIap
Bpicora, Ha koTOpYIO nonHHMa%TQ 1ac CaMOJIET
Beicora, Ha KOTOPOIt IPOKCXO, TN €CKHE SBICHUS
. 1000 501
B) UTO MOXET HROI/BO 1 Ha B € 275 kM, —— KM, e KM? 3amuimre 3TU

qncna B Buz® neduowecfoit necstuanoit IIPOOH.
r) Ha crombko BBICOT@NIONETINACCAKUPCKOTO CAMOIIETA HIKE BBICOTHI, HA KOTO-
PYIO MOXET I10 bCs BO3AYLIHBIN 1map? [IpuaymaiiTe BOPOCH! IO PUCYHKY
CThTC Ha HUX.
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PauvnoHanbHble yncna. dnemeHTbl TPeYrobHMKa

' 1.4.MpeobpasoBaHne nepnoanYecKon AecATUYHON
Apo6m B 06bIKHOBEHHYI0 ApO6Db

O0paTrTe YHCTYIO IEPHOIUICCKYTO IECATHIHYIO P00 23,(45) B 0OBIKHOBEHHYTO APOOE.
Pewenue: ]Iyt oOpaimeHust YUCTON MEPHOANIESCKON TECATUIHON TPOOH B OOBIK-
HOBEHHYIO Ip00b UCTIONB3YHTE CIEAYIOMNI aJrOpUTM:

1. OGo3HaubTe qaHHOE Yncio uepe3 X: X =23,4545....

2. Onpenennure KOJIMYeCTBO U(P B IEPHOJIE MEPUOINICCKOM TeCITUIHON APOOH:
23,4545... =23,(45) xonmu4ecTBo mudp B Iepuoze 1poom = 2.

3. YMHOXBTE NEPHOAUIECKYIO IECATHYHYIO APOOb Ha Pa3psaHYIO IUHHILLY C KOJH-
YeCTBOM HOJIEH, COOTBETCTBYIOIINM KOIMYECTBY LIK(p B TIeproze (B TaHHOM CIIy-
yae Takux 1udp aBe, mosromy ymaoxkaeM Ha 100): 23,4545... - 100 =2345,45...

4. Haiigure pa3HOCTH MOIYYSHHOTO YUCIIA M JAHHOTO YMCIIA:

100X — X =2345,45... — 23,4545...= 2322.

2322
5. B ToxnectBe 99X = 2322 naiaure X: X = W
Taxum o6pazom, 23,(45) = % = 23£ =23 i
99 99 11
o= - 3
0,(8)=> 0,(23)=2 L(034) =14

Jpyrumu ciioBaMu, Ipy 0OpAIIEHNH YHUCTON EPUOIIMYECKON TeCATUIHON Ago-
01 B OOBIKHOBEHHYIO 1I€JIast YaCcTh OCTAETCsl HEM3MEHHOM, B IPOOHOM 4acTH B 3H
MeHaTese MUIIETCS CTOJIBKO JEBSITOK, CKOJIBKO IH(P B MEPHOAE, @ B YHCI ei\
— YHUCII0, 3aIIMCAHHOE B IIEPUOJIE.

HeatenbHOCTb

[NepeBeaute cMeIAHHYO TIGPHOIMIECKYIO JECATUIHYEO TpoOb 0 , 0
Pewenue: Vicionb3yiTe CIEAYIOINN aITOPUTM IS IEPEBOAA % HOM MepruoIu-
YECKOH JECSITUIHOHN MpOoOH B OOBIKHOBEHHYIO IPOOb.

1. O603naunm X = 0,12(3). KommuectBo umc epuone — 1.

2. YMHOXHUM NEPUOIUYECKYIO z[ec;mgn%l Ob H@ pa3psIIHYyIO0 €AMHMILY C KOJIHU-
YEeCTBOM HOJIEH, COOTBETCTBYIOLI By nudp B mepuoae (B JaHHOM
ciryyae Takas upa oaHa, I em Ha 10). 0,12333... - 10 = 1,2333...

3. Haiigém X B TO)KJIG%T’G 0 3...-0,12333.

OX{L1 -
’ 900

Takxum obpazom, 0,12(3) 500 = 300"
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Jpyrumu ciioBaMu, Ipy OOpaIlieHMH CMEIIAHHON ITEPUOIMUSCKON JICCSITUIHOM
JpoOU B OOBIKHOBEHHY!O I1eJ1asi 4aCTh 0CTAETCS HEM3MEHHOM, CHaYalla B 3HAMEHATEIIe
3aITUCHIBACTCS CKOJIBKO 1D 9, CKOJIbKO Udp B MepUoje, 3areM CToiibko mudp 0,
CKOJIbKO 1P OT 3amsaTol 10 neprona. OT 4uciia, JaHHOTO MOCIIE 3aIlsITOM, BhIYH-
TaeTCsl YUCIIa, CTOSINES MEXKTY 3allSITON U TIEPUOJIaM, H ITOJyYCHHAs pa3HUIIA 3aITd-
CBIBACTCSI B YUCIIUTEIE JIPOOH.

B cMmemanHo# mepuoguueckoit aecsatudHon apodu 12, 214(17) nenast yacth
yrcia paBHa 12, npoOHast yacte 21417, yucio, cleayromee 10 3alsIToil Mepruoa,
214, gucno xe B iepuone 17.

123-12 111 _ 37 @2_5235 s 47

0,12(3)= 52(37)=5

N 7900 300 90 990 198

1.B )_'LaHHLée TOXIECTBA BMECTO 3Bé3ﬂ0‘leK BITUIIINTEC HeO6XO,I[I/£kMLIC qucJa:
*
0,(8)=2; 1L(7)=*=: 10,(45)=10—;
(8)=7 (7)="3 (45)=10—-
133
=

:

o,1(6)=9io; 8,7(5)=89—*0; 15,1(34) = *

2. Ha ocnoBe ToxzaectBa 10X — X = 4,333... — 0,4333... 3anumute X B BUJC
OOBIKHOBEHHOM JIPOOH.

3. a) O6paruTe YUCTHIC IEPUOANIECKIEC NECITHIHBIC TPOOH B OOBIKHOBEHHBIC:
0,(2); 1,(3); 3,(54); 21,(23); 0,(673); 7,(256); 16,(002); 0,(0001); 5,(01).
0) OOparure cMelaHHbIE TEPUOAMYECKUE ISCITUIHBIE IPOOU B OOBIKHOBEHH
0,1(3); 1,2(5); 7,0(4); 2,23(7); 10,1(45); 0,25(83); 16,5(02); 0,0Q0(1).
4. Obparute MEPUOAUIECKIE JTCCATHIHBIE IPOOH B OOBIKHOBCHHBIC W BHHEQTHHUTE
BBIUUCIICHUS: l\

a) 9,(4) + 1,(2); 0) 2,(34) + 0,(21); B) 19,(27) - 3,(73
11
r) 6,(5) - 18; n) 81(6):25: e) 1,(64) -
5. 3anomaNTe TaONMHITY:!
Ne | Ilepuoguueckas IIpocras | Yuncan- e- esnasn
AecSITUYHAsA IPO0b ApoOb TeJb eJIb 4acThb
2
a) 0.28) o
0
) 1
B) 17 51
r) ca®
: 101
8 90
e 35 45 1
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PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

10.

11.
12.

13

14

. Haligure:
a) 10% ot gucima 0,(12); 0) umcio, 1,(5) yacth KOTOpOTO paBHa 25;
B) 3,(1) uncna 45; r) grcio, 75% xotoporo pasao 10,2(7).

. Aquna x gncay, 0,(5) gacte kotoporo pasHa 50, mpubasuia gucio, 15 % xoTo-

poro paBHo 2,1(2). Kakoe uncmno nomyunna Amuns?

. CocraBbTe U pemuTe 3a/1a9y, B yCIOBHH KOTOPOU MTPUMEHSETCS TIepHOIecKast
JIECSATUYHAS IPOOB.

Haiiném yncino
I10 €r0 YaCTH:

. Haiinure Huxecnenyronue:

12 |5 408 9
a) Ckoibko MecsieB coctasut (,(6) yacts roga? 4—:3—=——.—
0) Cronbro rpammoB coctasuT 0,0(5) wacts ot 180 kr? 9 9 99 32

511 51 7
B) Uemy pasna 0,4(35) gacTs uncia 6607 = =1
r) Y kaxoro uucna 3,(5) yacts paBHa 4,(12)? 11 4 44 44
Haiiznre ouraGku B 3ammcsix: a) 8,(m) =8 %; 6) 0,n(mk)= nmk —m .3anummre
WX BEPHO. 999

[pumeuanne. Hanvicanue nmk BbIpaxkaeT TPEX3HAYHOE YHCIIO.
0,(a) u 7,b(a) 3anuimmTe B BUJIe OOBIKHOBEHHOW APOOH.

CMelaHHy0 NEepPUOINYECKYIO IECSITHUHYIO IpOOb MOXHO OOpaTuThb B OOBIKHO-
BEHHYIO ITyTEM pa3oxeHus e€ Ha pa3psaHble cnaraeMble. OOpaTuTe TaHHBIE CMe-

HIaHHBIE IEPHOIMYCCKUE ICCATUIHBIE IPOOH 3,1(3) =3+ 0,1 +0,0(3) =
B OOBIKHOBEHHBIE ITyTEM Pa3iIoKEHUs Ha pas- ’ 1 3 ' ’1 1
PSIIHBIC CllaraeMble, Kak yKa3aHo B 0Opasiie. =3+ 10 + %0 + 10 + 30,
. . . 2
a) 1,2(5);  6)0,23(4);  B) 7,9(2); 4 2 47
DLS@; M 0.64T: € 025(14) RETRTRNTY
. Beruucnure:
1
0,333..+-— |-4
( ' 6) 0,777...40,0909009... 6
a) . ; 0) 5 + ;
0,2555...:1,5(3) 7.4-82

1) 9
0,4111...+— |- — 0,660, .
( 9) 47 ( M
B) ; r) +12,5-0,64.
0,3(5):0,555...:32 0,
. [Ipoananmsupyiire B@R Th PaBengrB: 3,(9) = 4; —2,(99) = -3; 6,56(9) = 6,57. B
KaKOe YKCIIO OOpaIiagQTcs Wep eckue JiecsTuuHblie podu 7,(9999); 0,12(99);
—3,8(999) moraxomy *x Ty SICHHTE, TIOYEMY TICPHOITICCKUE TSCITUIHBIC

TipoOr 00paIaroTCs 31eCh B KOHSUHYTO IECATHIHYIO IPOOB MITH TIEII0€ YHCIIO?
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[naBal

' 1.5. CpaBHeHMe paLioHaNbHbIX Yncen

B mmammmx kiaccaX Bbl HayYWJIMCh CPAaBHHUBATh LIEJIbIC U TOJIOXKUTEIBHBIC
JIPOOHBIC YHUCIIA.

[IpocMOTpHUTE TPH MOJIOKEHHSI PAIIHOHAIBHBIX YHCE d ¥ b Ha YHCIOBOW OCH:
1. PanimoHanbeHble yucia a v b pacroNoKeHbI CIIpaBa OT Hayalla KOOPHHAT.

! ! ! »
T T T >

0 a b X
BrickaxkuTe cBOE MHEHHE TI0 TMOBOY CPABHEHHS PAIMOHANBHBIX YKHCET a U b
B OTOM CJTydaec.
2. ParnoHaabHbIEC YKCIa @ U b pacIIoNoKEHBI ClIeBa OT Havdajia KOOPAMHAT.

! ! ! »
T T T >

b a 0 X
BrIckaxuTe CBOE MHEHHE TI0 TIOBOY CPaBHEHHs PAMOHANBHBIX YHCET a U b
B DTOM CITy4ae.
3. PanmoHaIbHBIE YMCTIA ¢ ¥ b PacIIONOKEHBI C Pa3HbIX CTOPOH OT Havasa KOOPIUHAT.

! ! ! »
T T T >

a 0 b X
BrickakuTe cBOE MHEHHE IO IMOBOMY CPAaBHEHHS PAIMOHAIBHBIX YHCENT a U b
B OTOM CITydae.

2 5

11 : —— " .
pumep: CpaBHUTE TpOOH 15 u o1 .

Pewenue: Kak Bl 3HacTe U3 KypCa MarcMaTUuKun VI KJ1acca, u3 AByX OTpHHaﬁHIﬂX

Jpo0Oei YUCIIO C OOJIBIITM MOYJIEM MEHBIIIC YUCIIA C MEHBIITM MOMY/ICM.
2| 2 14 5| 5 25
E‘_E_E " ‘E‘ﬁ__s‘

14 25 2 5 2 5 5

Tak KaK — < ——, T.e. —<—,T0 —— > —— T: ——>——.
105 105 15 21 15 21 15 21

IIpumep: CpaBuute uncna 2,(3¢)
Pewenue: 2,(34) — nepuoamu 0@b. Packpoem eé: 2,(34) = 2,343434...
2,34 — 310 KO S Has 1poOb. K Heit MbI MoxkeM J100aBHTH
Oeckorg MUYQETBO HoJiel: 2,34 = 2,34000...
Kax MbI BUgn, B 330H1C X YHCEJI CTOAT OJIMHAKOBBIC UG PHI B IIEJIOH YaCTH,
B pa3psax AeCATHIXM COPEIX. OffHAKO B IEPBOM YHCIIC B PAa3psIie THICIHBIX CTOUT 3,
BO BTQROM ke — 0. CiaenoBarensHo, 2,(34) > 2,34. OTeeT: 2,(34) >2,34.
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PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

YnpakHeHuA

1. Hy0Gap 3anonauia Tabiuily, Haii/isl POTUBOTIONOXKHBIC U 00paTHbBIE YMCIIA 3a]1aH-
HbIX yrces. [IpoaHanu3upyiTe BepHbI UK HEBEPHBI IT0JyUCHHBIC €10 PE3YIIbTaThI:

No | MC- | TIPOTHBOMO- o0parHoe No | wmesno | TPOTHBOMO- oOparTHoe
" | JI0 | JIOJKHOE YHCJIO | YHCTI0 B JI0KHOE YU CJI0 YHCJI0
4 1 7 147
a) | —0,8 = 1- r) | 7,35) == —
5 4 20 20
1 5 11 24 13
0) | 42 —4— -—— mn | —-1— — —
5 21 13 13 24
9 -9 2 631 1
B) | — = 1— e) [21,0(3) — 21—
11 11 9 30 30
2. PaccTaBpTe uncia B BO3PACTAIOINICH MTOCIEI0BATEIbHOCTH:
2o b A s 2020 -3,(5).
5 7 15° 32° 25 7
3. PaccraBbre uncia B yObIBarOIIEH MOCIEI0BATEIIEHOCTH:
L P P RN X -2,(6); 2. 2
12 9 3 2 4 24
4. Haiinute Mex 1y KaKHMH COCEIHUMU ILIEJIBIMU YHCIAMH PACIIONATraloTCs TaHHBIE
Jpoou: &7
a) —4,009; 6) —0,999; B) 4,(3); r)—91,(72); ) —g e) e
5. HamummTe HECKOIBKO PallHOHABHBIX YUCE, PACTIONATAIOIINXCS MEXTY YHCTIAMU
a)—-4u-3; 0)-18u—-17; B)-100u-99; 1)-1u0; m4us.
6. BcrioMHUB mpaBuiia cpaBHEHHSI YHCEll, CPAaBHUTE YHUCIIA! O
) _% u _%; 5) —2 (42) 1 —2,42; ) o 0;
r) 0,0(56) 1 0,0(1); ) — —%, e) O u— 19 ,(988
7. [IpuOnu3nuTenbHO OTMETHB Ha tmcnmson OCH TOYKH, COOTBETETB TTAHHBIM
YucliaM, CPaBHHUTE UX: 39
-1,(21);  —4,0009); —3,5; 1o ; s L

8. Ha yuciioBoii ocu ObUIM 0003HAYEHBI YUCIIA

0) Kakoe gmciio 6oang 3n

!

T

n

B) Mozyus kakoro uiftna

9. Ha 4nciioBoii ocu n30@pax

!

win 0,5m?

7 (pHc. 1).

puc. 1

—n; 2m; 3n; 0,5m; I%n.

€HHUE TOUCK C KoOpauHaTaMu a u b (puc. 2).

T

a

!
T

b

»
>

X puc. 2
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a) OTMeThTe Ha ATOM YMCIIOBOM OCH TOYKH C KOOpIUHaTaMu b+a u b—a.
6) Kakoe uncno Gompire: b +a wmm b —a?
B) Moy Kakoro 4riciia MeHele: b +a wmun b — a?

10. a) MoxHO 1 cKa3aTh, YTO OJTHO YUCIIO OOJIBIIIE JPYTOTO, €CIH MOIYIb ITEPBOTO
yycia O0JIbIe MOIYIIS BTOPOTO Yncia?
0) UTo MOXKHO CKa3aTh O CPAaBHEHHH JIBYX OTPULIATEIBHBIX YUCEI, €CITH MOYJIb
MEePBOTO YKcIIa OOIbIIE MOIYIISI BTOPOTO Yuciia?

11. OTBeThTE Ha caeayromue Bompockl. OOOCHYHTE CBOM OTBET MPUMEPAMHU:
a) Moxer i ObITh CyMMa JIBYX 4HCEN OOJBIIE OJHOTO CIIaraéMoro U MEHBIIe
BTOPOTO CJIaraeMoro?
0) Moxert 11 OBITH CyMMa JIBYX YHCEI MEHbIIIE 000HX CIaraeMbix?
B) MoxeT 1T OBbITh CyMMa JIBYX YHCEN OOJIbIIe 000UX ciiaraeMbix?
r) MoXeT i IpOn3BEICHNE IBYX YHCEN OOIbIe 000X MHOKHUTEIEH?
1) Moser i cymMMa IByX 4ucell ObITh paBHOM MX ITPOU3BEICHHIO?
¢) Moxer i cyMMa JIByX 4uCesl ObITh OOJIBIIE MPOU3BEICHUS ITUX YUCEI?

12. Ha30BuTE HECKOIBKO 3HAYCHUN YHCTIA @, OTBEYAIONTUX YCIOBUIO HEPABEHCTBA
a)la|>la+5);  ©6)|al<la-35|.

13. 1) YBenmuubre uncnol 8 Ha a) 20%; 0) 45%; B) 130%.
2) Ymensmute gucno 30,(8) Ha a) 10%; 0) 62%; B) 90%.

7-15-48 u 16-81-118

25-49-24  59.90-32°

15. B HIkenprBeAEHHBIX MOJIEISX 3AUIITUTE B KBAIPAThl COOTBETCTBYIOIINE YHC
(puc. 3). Mcnonp3yliTe MpaBUIIO HAXOXKISHHS CPETHETO apuMeTHdeckoro.

14. Coxpatus, cpaBHHUTE IpoOU:

a) % % % >
-38,25 -34,25
0)
3 Al
10 10
B) % % % >
1
-1,25
ot
17 16
* 0 Y
. 100 100
1) # # >
5,4 5,5
puc. 3
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PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

' 1.6. HepaBeHcTBO

1. Ha3oBute HaTypaibHBIC pelIeHUs] HepaBeHCTBA X — 4 < 5 Kakoe MHOXECTBO

N 1 1
LETBIX PEIIEHUH y 9TOro HepaBeHCTBA? SIBIAIOTCS JIM YHCIA —IOZ 51 1OZ

pEeIIeHneM 3TOTO HEpaBEHCTBA?

2. Haiimure camoe GOJbIIOE IETI0€ YUCIO BO MHOXKECTBE PEIICHUH HEpaBEHCTBA
x + 3 <0? Kakoe y 3TOro HepaBeHCTBa HAUMEHBIIIEE IEJI0¢ perieHne?

3. Kak MOXXHO BBIPa3uTh 4KcIIa, OoJbIne —8 U MeHbIue 11, B Bujie HepaBeHCTBA?
Hatiure cymMmMy HauOOJIBIIIEr0 M HAMMEHBIIIETO LENbIX PEIICHUN, OTBEUAOIINX
3TOMY HEpPaBEHCTBY.

HepagenctBo, ganHoe B Bune @ < x < b, a <x < b, a <x < b v a < x < b Ha3bI-
BaeTCs IBOWHBIM HEPABEHCTBOM (37I6Ch ¢ U b SIBISIOTCS PAIllMOHATBHBIMU YHCIIA-
Mu a, b € Q). PenreHrem HepaBeHCTBA HA3bIBACTCS 3HAYEHHE MEPEMEHHOM, IPEB-
pamaroniee JaHHOe HEPaBEHCTBO B MCTHHHOE. Y HEPaBEHCTBA MOXKET OBITH OHO
PEIICHNH, HECKOJIBKO PEIICHNH, OECKOHEYHOE YUCIIO PEIICHNI WM HE MOXKET OBITh
pelIeHus BOBCE.

IIpumep 1: Hanumure MHOKECTBO HATYpaJIbHBIX PEIICHUI HEpaBeHCTBA —3 <X < 5,2.
Pewenue: Yucno x OTHOCUTCS K MHOXKECTBY YHCEIT, OOJIBIINX —3 ¥ MEHBIINX MU PABHBIX

5,2. O003HAYHM ITO 5.2
MHOXXECTBO  YHCE oy
MITPUXaMU Ha YHC- 3 -2 -1 0 1 2 3 4 5

noBo# ocu. Takum oOpazom, 1, 2, 3, 4, 5 — 310 HaTypasbHBIC YHCIIA, SIBIISIO-
1Mecs PELICHUEM HEPABEHCTBA. OtBer:x=1,2,3,4,%

IMpumep 2: Hanummre MHOXKECTBO HENBIX YHCEI, SBISIONIMXCS PEIICHHEM He
BEHCTBA |x| < 4.
Pewenue: Yncna, MOLyIb KOTOPHIX MEHBLIE HIIH PaBEH 4, — 3TO YKCIa Me 8117t

paBHble 4, a TaKxke 00Jb-
801
@, 5IBJ

ume win pasuee —4. -4 -3 -2 -1 0
N306pasuM 5T YKCIIa B BUIE LITPUXOB HA YUCIIQ
som, —4,-3,-2,-1,0, 1,2, 3, 4 — 370 11eibIe ync

M 00pa-
oLIHeCs pele-

HHUEM HEPABEHCTBA. OtBer: x=-4,-3,-28] 0,1,2,3,4.
[pumeuanne: [Ipu nu300pakeHUH MHOXKECT. €HUI JBOMHOIO HEpaBEHCTBA
—3 <x <4 Ha YHCIIOBOW OCH, HETIPHRA, Th Qgicria —3 Kk — UL —y
MHO)KECTBY PELLIEHUN NTOKA3bIBACTCS 3@AKOMEO Ha pUCyHKe, -3 4
a IPUHA/TIEKHOCTH Yucia 4 K M CTBY pelBcHMI 0003HaYaeTCs 3HAKOM ®.
Mpumep 3: M3obpasure wucnaflsapis Csl peIllCHUEM HEepaBeHCTBaA |x| > 4, Ha

qI/ICHOBOﬁ u. HH!HHHHHHHHHHHHH# MMMJ,»X
Pewenue: Yucna ¢ monyem YooibIlg) 4 -4 0 4
pacrosararoTcs CJIOBOM OcH clipaBa OT yuciia 4 1 cjieBa oT yucia —4,

y 4TO MOAYJIb JIFOOOTO YHCIIa, PacIIOIOKEHHOTO 3/1€Ch, OoubIIe 4.
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YnpakHeHuA

1. Kakoe u3 gncen sBisieTcs perieHrneM HIDKEPUBEAEHHOTO HepaBeHeTna: —3; —1,3;
-0,9; 0; 2,8; 7?
a)—2,5<x<09; 0) x| <19; B) x| > 0; r) [x+6] <-3.

2. llokaxuTe JaHHBIE BRIPOKSHNS B BUJIC HEPABSHCTBA U 3aITUIITNTE HX JTF000€ peIlieHHe.
a) cymMa x 1 yncna 2,5 menblie yncia 7,(2);
0) urcio a 6osbIie —3, MEHBIIIE 2;
B) pa3HOCTh uncia b u yucna 0,5 6ompire cymmsl uuceln 4,8 u 3,(5);
T') MOITYJTb CyMMBI YUCJIa @ U 8 Oonbie —4.

3. [IpoutnTe npuBENEHHBIE HEPABEHCTBA U 3AMTUIINTE HECKOJIBKO PEILIEHUI:
a)—12<a<0; 0)0<x<17,5; B) |y| > -8; r) x| <-11;
n) |b] <0; e) x| <0; x®) x—-29/<1; 3) |5 —m|>1.

4. a) llupuHa npsAMOYroibHUKA MEHBIIE JUIMHBL YTOOBI 11

ONpEeNEeINTh UIMPUHY MPsIMOYTOJIbHHKa Ha OCHOBE
pucynka (puc.l), HanWIIUTe HEPABEHCTBO W HaWAWTE lT
BO3MOJKHBIC 3HAYEHUS, COOTBETCTBYIOILME ILIMPHHE =
MIPSIMOYTOJIBHUKA.

0) lllupunaa npsMoyroibHUKa HE OOJIbIIE JJTUHBI, MepHU- puc. 1

metp xe (puc.l) paBen 28 cm. Kakoe Hanbosbpiiee HaTypalbHOE 3HAYCHHE
MOKET NPUHATH IIUPUHA IPSIMOYTOJIbHUKA?

B) [lepumetp TpeyronpHuka Oombiie 36 MM, HO MeHbIIe 38 MM. Mexay KakuMu
HaTypaJbHBIMHU YHCIIaMU HAXOAUTCS JJIMHA €70 TPEThel CTOPOHBI, €CIH JJINHA
JIBYX JIPYTHX CTOPOH paBHa cOOTBETCTBEHHO 11 1 9 Mm?

5. Hanmmme m060€ HEPaBEHCTBO CO MHOKECTBOM LIENbIX penrenuii: @
a)x=-4;-3;-2;-1;0; 1; 2; 3; 4; 0)x=-1;0; 1;

B)x=-20;-19; ... ;-1; Nx=2;3;4;...; m)x=...;—10; a.

6. HarmuimTe HECKOIBKO pellieHH JaHHBIX HEPaBEHCTB;

a) [x+4,2| <14, 0) |x —8,3| > 4; ) | X
T) |x| +2,5<0; n) 18 + |x| <25; X

7. Haligure HamOonpliee W HaMMEHBILEE IIEJI0€ YHC SFOLIEECS PELICHUEM
MpUBEIEHHBIX HEPABEHCTB.

a) x| < 10; 0) |a|<78 r)—2<x<10.

8. Hanmmure Heckonbko ch MXCS pelieHneM O0OMX HEpaBEeHCTB:
2-x>20wm|2 - x| >0 KO€ YHCII0, KOTOpOe OBIO OBl pelreHueM
BTOPOTO HepaP@ e 6 J10 OBl PELIeHNEM IIEPBOT0 HEPaBEHCTBA.

9. Hanmnmure Tax C TIEpEMEHHOH B MOJTyJIe, YTOOBI OHO:

a) UMEeJIO OJHO P 0) HE UMETIO PELICHUS;
B) 0 6GCKOHG‘IH06 YHCIIO0 PeIeHHH.
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' 1.7. leficTBUA Hap, paUNOHaNbHbIMWN YCTaMK

[IpUHIATIBI BBITTOTHEHUS ISHCTBHIA CIIOKEHHSI, BRBIYUTAHUS, YMHOKECHUS U JIelie-
HUS HaJ| pallHOHATbHBIMH YHCIaMH TaKUe XKe, KaK 1 y meJbx yncen. M3 kypca mare-
Matuku VI kiacca Bbl 3HAaeTe, UTO BBIPAXKECHUS, B 3aIMCH KOTOPBIX HNPUCYTCTBYIOT
TOJIBKO YHCJIa U JNEUCTBHSI, MPOU3BOAUMBIC HAJl HUMHU, HA3BIBAIOTCS YHCIOBBIMH
BBIpOXKCHUAMH. BBIpa)keHus1, B 3allUCH KOTOPBIX HAPSAY C YUCIAMU HIPUCYTCTBYIOT
1 OYyKBBI, Ha3bIBAIOTCSl OYKBEHHBIMH. PallMOHAIbHBIC BBIPAKCHUS HEJIb3sl JICIIUTh
Ha HOJIb. Y BBRIpaXeHUs ¢ nenuteneM () HeT 3HaYCHHUS.

HeAatenbHOCTb HOCﬂeﬂOBaTeﬂbHOCTb AENCTBUN, KallbKYJTATOP

Haiinure 3HaueHNe BHIPAKEHUS —1 = 2
I+— 2+—
2 3

1. Kakoe nmeiicTBHE ClleAyeT COBEPIINTH B MEPBYIO OYEpedb, YTOObI HAWTH 3Ha-
YeHHe HTOTo BhIpakeHHsI? Kak BbI MPUIIIITN K 3TOMY pEeIIeHNI0?

2. Kakwue neiicTBHsl 3aTe€M BBI JOJDKHBI COBEPIIHUTH?

3. B 3TOM BBIpa)keHHH JPOOHYIO YepTy 3aMEHHUTE 3HAKOM JieiieHus. Havaure 3Hade-
HUE TIOJTyY€HHOTO BBIPAYKEHUSI M OTBET COMTOCTABETE C TPEIBITYIITM PE3YIBTATOM.

4. CpaBHUTE OTBETHI.

7
1-= 1 =L
IIpumep: Boruuciure 3Ha4€HUE BBIPAKECHUS ( 3) ( 2).

o)

Pewenue: Crauana HalijeM 3HaUCHHE BBIPAKCHUS B YUCIHUTENE APOOH:

P Y A DO < S Y A I Y A D

3 2 3 3 2) 30 2 6

3aTCM HaI/II[CM 3HAYCHUC BBIpa)KeHI/ISI B 3HAMCHATCJIC ,[[pO n:

2—z +3= 12—2 +3—11+3 4l=E
3 3 3

PaSI[eJ'II/IM BLIpa)I(CHI/Ie HOHy‘IGHHOC B HUCJIUTCJIC Ha BbIpA C, WOJITYHCH

3HaMCHATCJIC: _z E:_Z 3 — 7

63 613 26
3aMeHsIsT OCHOBHYIO JPOOHYIO YepTy Ha 3HAK CHHS, MbI MOXKEM 3aIucaTh 3TO
BBIP@YKCHHE B CIICAYIOIIEM BH/IC:

BN
3 b’

7
I[pumep: Bpiunciure 3Ha9€HUE BBIPAKCHHS —5 5 +3,(5)-2,0(23).

OTtBeT: _1.
26
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Pewenue: DT0 4nCI0BOE BBIPAXKEHNUE U €TO MOXKHO PEIIUTD CIETYIOMUM 00pa3zoM:

5743,(5)-2.0(23) =52 432 22 _ 2 B _
9 9 79 "990 "9 “990
_ @_2£:_4&:_4£. OTBGT:—4£-
990 990 990 110 110

YnpakHeHuA

1. Hanuinure Takue 4MCIOBBIC BBIPAKCHHS, YTOOBI TIPY HAXOKICHUN MX 3HAYCHHUS
OBLIH MMOCJICIOBATEIILHO BHITIOJIHEHBI CISTYIONIHE ACHCTBYS:
a) JIeJIeHne, CII0KEeHNE U YMHOXKEHUE;
0) yMHOXXEHHE, BEIUUTAHUE U JICIICHUE,
B) CJIOKCHHE U BO3BEJICHHUE B KYO;
I') yMHOXKEHHE, BO3BEJICHUE B KBAJ[PaT U CIOKEHHE.

2. Brluucnure 3Ha4€HUE BBIPAKCHUI:

a) —6,965+233;  6)62-(~1,33); B) 53,4 : (—15);
r) 60,9 — 88,89; 1) 0,78 - (-2,5); e) -16,94 : 2.,8;
&) 99 — 9,904; 3)-0,016 - 0,25; u) 75 : 1,25.
3. Breruncaure:
1 3( 6 9
6--9; Pl el —(-4.(2)); —0,9 - (-0,1);
a) 63 6)8(32) B)14( (@) 0 0.1)
19253, 7 . —64'(—Ej- . .
) 127+55, e)E'(_%)’ ®) ~64: =7 3)38:(-0,019);
s1_7.00) i) 62 —31-(—13)-
1) 377 (3); i) —65:18; © B2 T15 ) w455 .‘0,005.

4.V Kakux W3 NPUBEACHHBIX BBIpAKEHUH HET 3HaueHuA? OObSICHUTE, dIOYGMY BBI
MPUILTH K TAKOMY BBIBOAY: 3.
a)126:(36-2-5-78); 0)(1,7-2-3,4):11; >,

0,57 ) 2,7+13 +4,1.-3
" 0,08-0,02-4° N 724362 7,26-2-3,13"
5. HaiinuTe 3HaueHNE BBIPAKEHUN C MOJYJICM:
-2,3|+|-4,1|-3
2) -2 2. 6) B)—| Ehim :
25| | 15 -2-|-3,13]
6. Haliqure 3HaueHue BBI HUA
1
6) |-7.(5)|+ —4,8-32+3,9;

r)

9,(1)+(=3.(7)|-

6,(5):|-1.(8)

b
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34 —l6i‘—|20,5| 0,(27)-3§ 1
A 7 . s ' _5‘
_1§.0’5(3) 2—-4,31(25)

. CocTaBbTe aNTOPUTM I HaXOXKICHUS 3HAUYCHUH BhIpakeHWi. Ha dTo BBI omH-
pajucCh, ONpenessis NOoCIeI0BaTeIbHOCTh IEUCTBUM? (5 1 j 7

8 1 9 6 2)12
RV e R 0 o S Y AR
4 9 3 4°2 2 9 18

(2,73+4,81+3,27—2,81):(2—14]

5 15 17 73 1 3
r) ; n3i—+—||—|——= +=
25-37-0,4 3 2 6)14 2 2

. HaiinuTe 3HaueHne npencTaBaeHHBIX BBIPAKCHUH U 3alUIINTE B MYCThIC KIETKU
COOTBETCTBYIOIINE 3HAKU « >, <, = »!

a)%[iEJD[Zﬂjz Ol

4°5)5 _3+

. IHora mpu COBEPILIEHMH BEIYMCIIEHUI Ha KAJIBKYJIATOPE MPUXOUTCS 3alIOMUHATh
pe3yibTaTbl HEKOTOPBIX JAeHUCTBUM. JIJIs 3TOM 1IeM Ha KaldbKyJIdaTopax IpeiHas-

HadeHsl KHONTKH MS 1 MR. Knomka MR
Hanpumep: U1 BBIUMCIIEHUS 3HA- «Memory Recall»
34.3-48 BLI3bIBAET HHpOP-

YCHHA  BBIPAXKCHUA
25-12 Manu U3 naMaTH

MOMOULIBI0  KAJIBKYJISITOPA  CIIEAYET
OCYILIECTBUTh CIIEAYIOLIYI0 BBIYHC- «Memory Store»
JIUTENBHYIO IPOrpaMMy: nochtaeT nHdop-
«25-12=MS 34 %3 -48/ MR =» MAaIMI0 B IAMATH
a) Hanmmumre anroputM i HaxXox-

JICHUS 3HaYECHUH HUKEPUBEAEHHBIX BBIPAXKECHUM € 1O

Knonka MS

23-8—-44

1) (96,5 -2 +43,5):(5,9-5,5); 2) —; 3) 35— (1,2)%

) ( ) ( ) )16~O,5+25 ) (1,2)

4) 3x-9 : 5)204-21 +(M4)* 230:5+24;

1,5:2+5 ¢ 6:2,5-45 3 9e L7

7)(4°+103) - 468 : 18; 3)(4- 3,81 -2); gy 22751

) ( ) ( ( E9 S
0) Hanmmure BBIpade 3H@ueH@e KOTOPOTO HAWJIEHO MO HMKEIPUBEAEHHON

mporpamme:

1)2*14+6=MS <4/MR =; 2)x*=MS5/6-2+MR=;

3) 2043 MS 3*==-63+ MR =; 4Ya+6=MS78*a-7*MR=.
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' 1.8. MHOXecTBa
HeAatenbHocTb I'IepemeCTMTeanoe N coyeTaTenbHoOe CBONCTBA

OcCHOBBIBasSICH Ha TUarpamMmy Jitnepa-Benna (pucyHok 1):

1. Hanmmmure smeMeHThl MHOXECTB: AUB 1 BUA; AnB
u BNA. Uto BbI MOKeTe cKa3arh 00 THX MHOXKECTBAX?

2. Hammmmre Qopmyily HaXOXKICHHS YHCIIa DJIEMEHTOB
0o0beMHEHHs JBYX KOHEUHBbIX MHOXecTB. Ormpene-
aute: n(A), n(B), n(AnB), n(AUB).

3. Hamummre onementsl MHOXecTB: AU(BUC) u
(AUB)UC; AN(BNC) u (AnB)NC. Beickaxure cBoe
MHEHHE 00 STHX BBIPKEHHSIX. puc. 1

4. Hamummmre snaemeHTsl MHOXKecTB: A\B, A\(BUC),

B\(ANC). U300pa3urte MecTo 3THX MHOXKECTB Ha AuarpaMmax Jiliiepa-BenHa.

CBoiicTBa 00beIIHEHN U TlepecedeHusT MHOKECTB

st mEOXECTB A, B 1 C cripaBeyIUBBI CIIETYIONINE CBOMCTBA:

1. AUB =BUA u AnB = BNA (miepemecTuTensHOe CBOHCTBO);

2. AUBUC) =(AuUB)UC 1 An(BNC) = (AnNB)NC (couerarensHOe CBOHCTBO);

3. Ecnmu B ¢ A (T.e. MHOXXECTBO B sBIIsieTcsl MTOIMHOXKECTBOM MHOKECTBA A), TO
AUB=A, AnB=B;

4. Eciiu BCA, To MHOXecTBO A\B siBirsieTcs nonoiiHeHneM B 1o MHOkecTBa A.

5. Aud =A. OObeauHeHHE MHOXKECTBA A C IYCTBIM MHOXKECTBOM SIBIISICTCS
MHOKeCTBOM A. AN J = . [lepecedyeHre MHOXKeCTBA A € ITyCTHIM MHOXKECTBOM
SIBIISIETCSI ILyCTHIM MHOKECTBOM.

:

1. HaiinmuTe 4mcno anemMeHToB MHOXeCTB A = {m, n, [, k, p} n B =
OnpezieuTe YUCIO JIEMEHTOB OOBEIUHECHUS U MEePECeUeHUs
[IponemoHCTpUpYiiTE COOMIONEHNE TIEPEMECTUTEIHHQ

2. UTo BBl MOXKETE CKa3aTh O YHCJIC DJICMEHTOB MHOXCCIB H aJfbHbBIXy LICNIBIX 1
panmoHanbHbIX uncen? Kakue u3 HUX SBISIOTCS Td @
)kecTB? M300pa3uTe X ¢ TOMOIIBIO AuarpamMm Diincpa-Be

3. Jnsa muoxkects A, C, D, npuBeaéHusl PUCYHKE 2, Mpo-
AHAJIM3UPYNTE HIKECIIEAYIOLIEE: C
a)AnC; *0 ﬁ
6)C A D; ARC ™ D; AVA
B) n(A), n(C), ngD): C: w
rnAuD; ¢ 3) Au Cu D;
1) JIEMEHTBI, BXOAMIN KO B MHOXKECTBO A; D
i) DJIEMEHTHI, B Me TOJIbKO B MHOXKeCTBO C; puc. 2

K)g@aemeHTsl MHOKecTB A\D, A\C u D\C.
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4. a) [Tokaxxure cocToslIMe Kaxa0€ U3 TPEX DJIEMEHTOB JBa TaKUX MHOXECTBA,
YTOOBI UX 00BEANHEHNE UMENIO YEThIPE IEMEHTA.
0) [lokaxxute Takme Tpu MHOkecTBa A, B u C, uro0sr n(A) = 4, n(B) = 6,
n(AnB) = 2. Haiinute n(AUB). M300pa3ute 3T MHOKECTBA C ITOMOIIBIO
nuarpaMMel Diinepa-Benna.

5. Kaxast cembsi, MPOXKHUBAOIIAS B HAIIIEM JIOME, ITOJIITUCANIACH Ha Ta3eTy, )KypHa
WK HAa TO W APYyToe. 75 cemeil MmoryqaroT Tra3eTsl, 26 ceMeil — KypHaibl, 18
cemeil — 1 ra3eTsl, ¥ KypHaybl. CKOJIBKO ceMell MPoXKUBAeT B HaIlleM JoMe?

6. Ha mIKOJNBHBIX CIIOPTHBHBIX COPEBHOBAHHMSIX MO OEry M HPBDKKAM B BBICOTY
n3 ydamuxes VII kimacca BBITIONHHIO HOPMATHUBBI 25 yY9aCTHUKOB. 7 YEIIOBEK
BBITOJIHAJIO HOPMATUBBI 110 000UM BHaM, 11 yernoBek — TobKo 1o 6ery. CKoIbKOo
YUaIINUXCS BBITIOIHWIO HOPMATHBBHI:

a) o Oery; 0) 110 IPBIKKaM B BBICOTY; B) TOJILKO IO IPBIKKaM B BBICOTY?

7.3 61 yuamerocs 27 4yenoBeK 3aHUMAaeTCs KOJUIEKIIMOHHMPOBAHHEM Menajei,
a 35 — Mapok. 6 4enoBeK KOJJICKIIMOHUPYIOT KaK MeAalH, Tak U Mapku. CKOJIbKO
yUaIInuXCsl HIYero He KOJUIEKLIMOHUPYET?

8. Bo Bpemst IeTHBIX KaHUKYIT KaKIIbI U3 yueHukoB VII kimacca mBakapl TOOBIBAT HA
npeacraBieHusx A, B wmu C. CooTBETCTBEHHO, OHH IIPOCMOTPENH MPEACTABICHHUE
A, BuCmno 25, 23 n 12 pa3. Cronbko yueHukoB B VII kinacce?

9. Pemmre cocTaBlieHHYIO HAa OCHOBE TarpaMMbl Diiepa-Benna
3anauy (puc. 3). O0ocHyiliTe COONIOCHHE COUYETATEIHHOTO
CBOICTBA.

10. B xacce 15 ywanmxcs uzydaeT aHITUHCKUN A3bIK, 11 veno- puc. 3
BEK — PYCCKHH SI3BIK, 9 5ke uesnoBeK — 00a s3p1ka. CKONBKO yJaluxcs B Kia c\

11. B rpymmre 20 gereit. M3 uux 14 moOuT KUBOTHBIX, a 10 — it J[Bo
HE JTI00ST HU JKMBOTHBIX, HU IITHI]. CKOJILKO JE€TEH JIIOOUT I, KUB

12. a) ecm n(A) =18, n(B) =23 un(AnB)=9,Ton(AU B
0) ecmu n(M L K) =42, n(M) = 35, n(K) = 28 to, n(M
B) eciit n(C N D) =7, n(C) =19, n(C L D) =22 10, n(D)

13. Ha ocHOBE JaHHBIX HAITUIIUTE 3J'I€M€HTLI MBbIX MHO>XCCTB.

1) B\ (A U C);
2) (AU C)\B;
3)AUONBNO)

HB\C)UA; o7
5)C\(BNA);
6) (A\C) N B;
7) (A e\ (B N C).
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' 1.9. AKCcnombi

1. JloTpoHbTECh KOHUYMKOM pydykH jucra Oymaru. Kakas ¢urypa nomyumnacs?
Ha3zosure eé.

2. Ormetsre Ha JucTe 2 pa3Hble TOYKH. COEIUHHUTE MX C MOMOILBIO JIMHEHKH.
Kakas ¢urypa nonyunnacs? HazoBure eé.

3. OOparute BHEMaHKE HA JIUCT Oymaru. Bel Bcerna Ha HEM nummTe. 3a1yMbIBa-
JIUCh JIH BbI, B popMe Kakoi (pUrypsl 3TOT JIUCT? MOXKET JIK JTUCT OBITh YaCThIO
wiockoctu? Beipasure cBoE MHEHHE.

I'eomeTpust kak Hayka Bo3HHKIIA B [IpeBHeM Erunre B cuity HeoOXOIUMOCTH
M3MEpEHHsT 3€MENIbHBIX YYacTKOB. Y3HaB OT APEBHHMX ETHNTSIH 00 3TOM Hayke,
JPEBHUE TPEKH Ha3BaIIM €€ reOMETPHEH (C Iped. «geoy — 3eMIlsl, «kmetreo» — u3Me-
psTh). [eoMeTpus n3yyaeT COOTHOIIEHHE MEXKTy d11eMeHTaMu Guryp u ten. CBo-
CTBa 3THX (hUTyp M Tex BeIpaXkaroTcs B (hopMe onpeiesieHnii, akcioM U TEOpeM.

Omnpenesienne OOBSACHIET 3HAUEHHE KAKOTO-JINOO HOBOTO IOHSTHS C IIOMO-
IIbI0 M3BECTHBIX HaM MOHATHH. HO HEKOTOPHIM MOHATHSAM ONpEACICHUs] HE Ja-
IOTCSI TI0 IPUYMHE TOTO, YTO OHM SIBJISIIOTCS IepBUUHBIMU. Touka, mpsmasi, 1J10-
CKOCTb SIBISIFOTCS TIEPBUYHBIME HOHSATHAMHU reoMeTpur. CBOMCTBA MEPBUYHBIX
MOHSTUN BBIPAXKAIOTCA aKCHOMaMHU.

AKCHOMA — MaTeMaTHYeCKOe YTBEPK/IEHNE, KOTOPOE MPHHUMAETCS 0e3 10Ka3aTenbCTBA.
CoBO «aKCHOMay BO3HHUKIIO OT TPeYecKoro «aksios) 1 03Ha4aeT «yTBEepiKICHH
Brnepsrie akcuoMel ncnonb3oBall EBkiana B cBoel kaure «Havanay», Hanuca

Hoit 32 300 51eT A0 HaAIIEH PHI. \g

I'eomeTpus nmeert 2 paszaena: NJIaHUMeTPHS U cTepeoMeTpus. [ ignuMeTpus
M3y4aeT IIOCKKUe (GUTYPhl U UX CBOWCTBA, @ CTEPEOMETPUS — MPOGIPAHECTBEREBIC
(UTypBI 1 UX CBOMCTBA.

PaCCMOTpI/IM HCKOTOPLIC aKCUOMBI TNIAHUMCTPHH.

* Ha xaxxmoil mpsiMOM CYIIECTBYIOT TOYKH, MPHUHA) € 9TON TpsSMOU, U

TOYKH, HE IPUHAJIEKAIUE el (AKCHOMA NMPUHAIERHOCTH).
* Uepe3 nBe pa3Hble TOUKU MPOXOL 1 TOJBKO OfHA MpsMas (akcmomMa
NPSIMOIA). *
.
M N
m
Aca, Bea, Mea Yepe3 Touxkn M u N
C Dga, Cga. NPOXOJAUT NMpsiMast m.
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e U3 Tpéx pa3NUyHBIX TOUEK MPSIMOM OJHA U TOJBKO OJHA JICKUT MEKIY ABYMS
JIPYTUMH (AKCHOMA PACIOJI0KEHUSI TOUEK HA MPSIMOIi).

B
/ Touka D pacnono:xkena me:kay Toukamu A u B.
a

o Kax/plif 0Tpe30K UMeeT UIMHY OoJjbllle HyIsS U U3MEpPAETCs ONpeaeEHHBIMU
eIMHUIIAMH U3MEPEeHHs (AKCHOMA H3MepPeHUsI 0TPE3KOB).

o JlmmHA OTpe3ka paBHa CyMMeE OTPE3KOB, MOJYYCHHBIX B PE3YNIbTaTe JIEICHUS
JAHHOTO OTPE3Ka MPOU3BOJIBLHOM TOUKOH (AKCHOMA CJIOKEHHS OTPE3KOB).

 JIro0oi1 yros UMeeT rpalyCHyI0 Mepy OoJiblne Hylis. Pa3BepHYThIN yroi paBeH
180° (akcmomMa u3MepeHusi yriia).

» I'pagycHast Mepa yIyia paBHa CyMMe T'palyCHBIX MEp YIJIOB, Ha KOTOpPbIE OH Jie-
JINTCS BHYTPEHHHUM JIy4OM (AKCHOMA CJIOKEHHS YIVIOB).

Ob6paseuy

A
A B B
M O N
||||||||||||||||||||||||||||||| C
0 1 2 3 MN=MO+0ON
0 D
AB=22 cm L 2

ZAOD=/ZA0B +/ZBOC + £ZCO

o Jlro0Oas Touka Ha MpsIMOM pa30OMBaeT e Ha JiBa Jiyda C HauyajaoM B STl TOBKE
(akcuoma jJeJieHUs PSAMOii).

* OT HaYaIFHOW TOYKH JIy4a MOJKHO OTMETHTB OJIMH U TOIBEKONOIT TPE3OK 38-
JAHHOU TMHBI (AKCHOMA OTJIOKEHHS OTPe3Ka).

e COBOKYIMHOCTh HPSIMOU @ U BCEX TOYEK, JIEKAIIUX IO O OpOHY OT 3TOH

IPSIMO#i Ha TUIOCKOCTH, HAa3bIBACTCS MOJYIL OCTBIO C TPAHHILICH a.

* [IpsiMast pa30MBaeT MJIOCKOCTh Ha gm o@cm TaK, 4TO BCE TOUKH OJI-
HOW MONYIUIOCKOCTH PACIIONIOKCHBRITO OMHY QLOPOHY OT 3TOH MPSMOH, a TOUKH,
NPUHAJISKALHE PA3HBIM IIQ, b@l, PacHoIoKeHbI IO Pa3HbIe CTOPO-
HBI OT 3TOM IPSIMOU ‘a‘c OMA /1eJileHIS IIJIOCKOCTH).

* Hauunast 0T 1000TOEY 1N, 1T MOJTYTIOCKOCTH MOYKHO OTJIOKHUTh STHHCT-

BEHHBIN YTOJI, TPayC a KoTéporo meHbIe 180° (akcmoMa 0TKJIAAbIBa-
HHUS yIia).
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Ob6pasey
o K A
P

B O A III|I|III||IIII|IIII|IIII|IIII|

ayun OA u OB 0 1 2 3
OK =1,4cm

Ha 6y,I[YH_II/IX 3aHATHUAX BbI IIO3ZHAKOMHUTCCH CIJ_Ié C HCCKOJIBKMMH aKCHMOMaMH.
YnpakHeHuA

1. OTMETBTE TOUKH, OTHOCSIIIAECS K TIPSMOH, 1 TOUKHU, HE OTHOCSIITUECS K TIPSIMOH.

2. OTMeTHB J1Be TF0OBIe TOYKH, COSTUHUTE UX OJJHOU TpsiMoit. HazoBuTe momyueH-
HYIO TIPSIMYIO.

3. Ormetsre Touku M, N u K Tak, 9To0BI UX a) MOKHO OBIJIO COSAMHHUTH OITHOMN
MpsiIMOH; 0) HeNb3s OBLTO COSTUHHUTD OAHOM MpsiMoid. Ha3oBuTe, kakas TOuka Ha-
XOAUTCS] MEXKTy IByMsI IPYTUMU B PA3HBIX CITydasx.

4. OtMeThTe Ha YnciIoBoi ocu Toukd N u K, paccTosHre MEXIy KOTOPHIMU PaBHO
4,5 cm. Beibepure mo0Oyto Touky A Ha orpe3ke NK. M3mepsre 1nHy moiaydeH-
HBIX O0Tpe3KoB. K KakoMy BBIBOAY BBI MPHUILTHA?

5. Ioctpoiite LAOB, paBnsrii 150°. Haueprute myd OM Bo BHyTpEHHEH 9acTH yTiia.
W3meprbTe nosryyeHHbIe yITIbl TpaHCTIOPTUPOM. K kakoMy BBIBOAY BbI IPHIILIN?

6. Hapucyiite nmro60it mydy OM Ha 1uiockocTd. B kKaxk1o# MoTyIioCKOCTH, TMOITY-
YEHHOW pasleleHueM JIyda, MMOCTPOUTE YIIIBI ¢ BEepIIMHOW B Touke O, paBHBIC

45°. KakoBa OyzneT rpagycHas Mepa IoJy4eHHOTO HOBOIO yriia? .
7. Otnoxute orpe3ku OB = 2.5 cm, OM = 4,2 cm, OK = 3,8 cm, OP \é,l cM
e

Ha gyde OA. OOBSICHUTE MOJIOKECHHE MOTYISeHHBIX TodeK. OmnpemefiT HY
orpe3koB BM, PM, BP.

8. Ormetste Touku A, B 1 C Tak, uto0bl Touku A 1 B faxo 110 OAly CTOPO-
Hy oT Touku C, a Toukn A u C 110 OIHY CTOPOHY O n B, KaKas t@fika Oymer
HAXOJUTHCS MEXK]Ty JIByMsl TOYKAMHU B JIAHHOM CITY

9. [psimble a u b nepecekarorcst B Touke M. HazoBute C HayajoM B ToUYKe M.

OmnpenenuTe MPOTUBOIIOIOKHBIC JTY .
N * .
10. Hapucyiite nBe nepecexarompie®i npsvMpioWw 1 b. Ha ckonbko yacTteit pa3peniim

BaIll TUCT OyMaru STU npsMBE? B Rax it n3 gacTeil 0TMETHTE OHY TOUKY H CO-
E€IMHUTE UX MOCIEI0 BbH kamu. Kakast ¢purypa nomyunnacs? MoryT
JIM HaXOIUThHEs M3PTUXPrOUCK HA OMHOM npaMon? A detsipe?

11. Ilo-Bamemy, €@Ib I HE MMOCTb JTOKa3bIBaTh, 4T0 2 + 2 = 47 MoxXHO I
3TO YTBEP)KACH BaTh akcuoMoii? Ha3zoBuTe Takoe yTBepkKIeHHE, KOTOPOE
a yXKJIaeTcsl B JOKa3aTeIbCTBE; 0) HYKIaeTCs B 0KA3aTEIbCTBE.
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' 1.10. Teopema. Npaman n o6patHas Teopembl

HeAatenbHOCTb Teopema, YCNOBUE, YTBEPKAEHUE, JOKA3ATENIbCTBO

1. Hapucyiite pa3BépHyThIif yroa AOB.

2. Hapwucyiite BHyTpH 3Toro yriia iyd OC. Ha3oBure momy4eHHbIe YTl BhicKa-
JKUTE CBOM MBICIIH 00 X CyMME.

3. Uro BbI MOkeTe ckazath 00 ZBOC, eciiu ZAOC paBen 25°? O0ocHyliTe cCBOH
MBICIIH.

Teopema — Takoe MaTeMaTHYECKOE YTBEP)KIACHHE, MPABHIBHOCTH KOTO-
pOro BBIBOAAT IyTEM JIOTMYECKHX DPACCYKACHWH Ha OCHOBE 3apaHee H3BECT-
HBIX BEPHBIX YTBEPKICHHUNA. DTH PacCyKIE€HHUS HA3bIBAIOTCS /I0KA3aTeJIbCTBOM.
«Teopema» ApeBHETPEUECKOE CIOBO, O3HAYAET «IOKA3aTENbCTBO, B3I, TOYKA
3peHus». Teopema COCTOUT M3 ABYX YacTel, HA3bIBAIOIINXCS «YCJIOBHE» U «3a-
KJII09eHue». YacTb TeopeMbl, BbIpaXKaroIlasi JaHHbIE, Ha3bIBAETCS YCIOBUEM, a
4acTh, TPEOyIOIIas JOKa3aTeIbCTBA, HA3bIBAETCS YTBEPKICHUCM.

YcaoBusi TeopeMbl 3ananHas 4acThb

Yactp, Tpedyronias

YTBepmz]elme TEOpPEMbI
JA0oKa3areJbCTBa

Joka3arejibcTBO TEOpEeMbI JloKa3aTeIbeTBO  OOBIYHO TIPO-
BOJMTCS IBYMsI CIIOCOOAMMU:

Teopema CBOWCTBO CMEXHbIX yrloB 1+ YTBepiieHHE Teopemb e

BOJMTCS U3 e¢ yCJIOBUIH JY

Cymma cmedxncnuix yenoe pasna 180°.

VYeaoBue teopembi: ZAOB u ZBOC
CMEXKHBIE YTJIBI.

YT1Bepaxnenne Teopembl: ZAOB + /BOC = 180°.
® TeOpEMbI OLLIH-

Jloxa3arejibcTBO: COMIACHO YCIOBUIO
00YHO, U eCTH IOIy4aercs

ZAOB u ZBOC cMmexusbie yribl (puc. 1). N
* Ppe3yJIbTaT, MPOTUBOPEYALITAH
B . YCIOBHIO WJIH MaTeMaTHde-

ckomy ¢akrty, To Teopema
O0KA3LIBAETCS JOKA3AHHOM.

L
. = "
A puco J C Hcnonp3yiite CBOMCTBO pas-
o BEPHYTOTO yIlla U AKCHOMY
Llokaxume cam AMeJsIbHO. JIeIeHHst yIIa.
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NeAtenbHOCTb Ob6paTHas Teopema

1. Omnpenenute yciaoBHe U yTBEPKACHNE B ipemioxkernn «Ecim ceronns cy00oTa,
TO 3aBTpa BocKkpeceHuey. [lomendiite ux Mmecrtamu. Mccnenyiite BEpHOCTh WIIN
HEBEPHOCTH MOIYYEHHOTO TPEITIOKEHHS.

2. O3ByYbTE TEOpPEMY O CyMME CMEXKHBIX YIJIOB, IOMEHSIB MECTaMH YCIOBHE U
yTBepxkaeHne. O00CHYyHTe ero BEepHOCTh UM HEBEPHOCTH.

3. Hanumure yTBep:kIeHHE, 0OpaTHOE HPEANOIOKEHHUIO «YHCIIA, 3aKaHYMBAO-
IIFecsl Ha YeTHYI0 IUQpy, OersTcs Ha 2 6e3 ocTaTkay U 00OCHYHTE ero Bep-
HOCTb.

HpI/I U3MCHCHUN MECTaMH YCJIOBUA U YTBCPIKIACHUA TCOPCMbI II0JIy4acTCA
o0paTHasi Teopema.

1. Hapwucyiite octpsrit yron AOB.

2. Croponst OA u OB mpoumite B POTHBOMOIOKHOM HampasieHnd. Ha3oBure
norydeHHbIH yron COD. BreickakuTte cBO€ MHEHHE 00 3TUX yTIIaX.

3. Ecmu yron AOB Oynet paBeH 25°, To 4To Bbl MOXeTe ckazaTb 00 yriie COD?
OO0O0CHY#HTE CBOU MBICIIH.

4. Yemy Oymet paBHa rpagycHas Mmepa ZCOD, eciu ZAOB = 120°. O6ocHyiite
CBOM MBICITH.

5. Yemy Oynet paBHa rpagycHas mepa ZCOD, eciu ZAOB = 90°. OGochyiite
CBOU MBICIIH.

. C
Teopema CBOWCTBO BEPTMKAJIbHbIX YITIOB /

Bepm UKaJlbHble )2/ibl PAGHDbL.

Yeaosue Teopembl: ZAOB u ZDOC — BepTUKaJIbHBIE YIIBL.
YrBepxaenne teopemni: LAOB = ZDOC (puc. 2).

Lokaxume camocmosamersibHo.

YnpakHeHuA

1. [lepeuncnure N3BECTHBIE BaM MOHST HTe UX OmpeseNieHusl.
2. Jlokaxwure, 4To GUTypa, 00@&1 as 3 PABBEPHYTOIO yIvla U €ro BHYTPEHHEH
o0nacTu, SBISIETCS TTOJTYTII0CROCTHIR.
B

3. [Ipsamast, He mpoxoas ep WHBI TPEYTOIBbHUKA, MEPECEKAET OJHY M3
ero cropoH. Cgo POHYTPEYrOJIbHUKA U3 IBYX OCTABILIUXCS I1EPECEUET 3Ta
npsimasi? O00CHYHTSRECB eT.

4. HazoBute TeopeMy, 0fpaTHyO TeopeMe 0 BEpTHKAIbHBIX YITIaX, U BEISICHUTE Bep-
HOCTb MJTH HEBEPHOCTh OOpaTHON TEOPEMBI.
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5. Onpenenure yciaoBue U yTBEPKACHUE B npeyioxkeHnn «Eciu cnaraemblie 16 1 9, To
cymMa paBHa 25». [ToMeHsIB IX MeCTaMH, Ha30BUTE 00PATHOE ITOMY TPEITIOKESHHIO
YTBEp:KICHUE. SIBISCTCA M TPAaBUIILHBIM TOydeHHOE yTBep:kaeHue? [louemy?

6. Harmmmmre yTBepkneHue, oOpaTtHoe yTBepxkacHuio «Kaxmoe uncio, koropoe
MOKET OBITh MPEICTABICHO B BUJE PA3HOCTHU JBYX LIENIBIX YUCEI SBISETCS PaLlH-
OHAJIbHBIMY». BBISICHUTE, SIBISICTCS JIM 3TO YTBEPKACHUE UCTHHHBIM.

7. Hapucyiite nepecekatommecs: npsimbie AB u CD. O603Ha4ybTe UX TOUKY Iepe-
ceuermst OykBoit O. M3MepbTe moydeHHbIe YITIBI TpaHcopTHpoM. Ompeaennre
COOITIOZICHNE TEOPEM O BEPTHUKAIBHBIX U CMEKHBIX yriax. Jloka3anu i BbI Bep-
HOCTB ITHX TEOPEM JaHHBIM CITOCOO0OM?

8. ChopmynupyiiTe B dopMe TEOpeMBbI MPaBUIO HAXOKICHUS NEPUMETpPa pPaB-
HOCTOPOHHETO TpeyroibHuKa. ONpeeNuB YCIOBUE U yTBEPIKICHUE, TOMEHSHTE
UX MecTaMu. BepHo 1 momydeHHoe oOpaTHOE yTBepKIeHue?

9. ChopmynupyiiTe B opMe TeOpPEeMBbl BCTPEUABIIHECS BaM J0 CHUX TOp 3a7adyu.
[TomeHsiiTe MECTaMU YCIIOBHE C YTBEPIKIEHUEM U OTIPE/IEIIUTE BEPHOCTH 00paT-
HBIX IIPENITIOJIOKEHNN.

10. Onpenenute yciaoBHE W YTBEPXKACHHE CICAYIOMMX MpemioxeHuii. Hazosute
MPEUIOKEHUST OOpaTHBIE 3TUM TIPEITIOKESHUSIM U 000CHYHTE WX BEPHOCTh WIIH
HEBEPHOCTB:

a) Ecmn cymMma 1udhp gmcera genuTes Ha 3, TO caMo YHCIIO TaKkKe MeTUTCS Ha 3.
0) Uucio, okaHYMBarOIIeeCs Ha J[Ba HYJIS, ISIUTCS Ha 4.
B) ABTOMOOMIIb, IBMKYIIHICS CO CpeiHel ckopocThio 60 KM/4, mpoinér pac-
crosinue 240 kM 3a 4 yaca.
r) Eciu BenmmunHa qBYX yIIOB TpeyroibHUKa paBHa 60° u 35°, To TpeTuil yroi
paBeH 85°.
n) Ecnu ciaraemeie paBubl 6793 u 9384, To cymma paBHa 16177.
9,

e) [lomensiiTe MecTaMn yCIOBHE M yTBEP)KJIEHHE MTPU3HAKOB [T
6 u 15. IIpoBepbTe BEPHOCTD YTBEPKACHUH.
11. Onpenenure npeniaoKeHne, JAHHOE B MOJIEIIH, €r0 YCIIOB epxkleHue. [o-

MEHSB MECTAMHM YCJIOBHE M YTBEPKICHHE, Ha30BUTE 00D pEIUIOKEHHE U
000CHYMHTE €ro BEpHOCTb.

B . L B
i ;‘ ;
A A C
=AC=BC Bux AABC
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' 1.11. NocTpoeHne 6ucceKTpucol yrna

1. IocTpoiiTe ¢ TOMOIIBIO TPAHCIIOPTHPA U TuHEHKH yroi B 70°. HazoBute TOT
yroin AOB.

[Toctpoiite ot myua OB yron B 35° u orMetsTe TOUKy C.

[Iposeaure 1y OC.

Brickaxxute cBo€ mHeHHE 0 onydeHHbIX yriiax AOC u BOC.

Uro BBI MOXKeTE cKa3aTh 0 ryde OC?

gues 0

0] B puc. 1

BryTpeHHuil yd ¢ HayaJloM B BEpIIMHE yIiia, JIEJSIIUI YIoJl MOIoJIaM, Ha3bl-
BaeTcsa OMCCeKTPHUCoi yra (puc. 2).

OD - 6HcceKTpHca LAOD ZBOD

IIpsimoii yron OCTpLIﬁ YIOI pye. 2 Tymoi yron

buccekrpucy yria 6osiee TOUHO MOKHO ITOCTPOUTD HE TOJIBKO €
MTOPTUPA, HO ¥ C IIOMOIITHEO IIPKYJISL ¥ TMHEHKH. YTOOBI TIQCTPO
C TIOMOIIBIO IIUPKYJIS U IMHEHKH, CIIETYET OCYLIECTBUTD C

[eatenbHoCTb

ITocTpoenne OMcCeKTPUCHI yIIa
¢ IOMOIIBI0 MUPKYJISA U nnﬂeﬁlg»[:

a9ePTUTE C IOMOIIIBIO LIUPKYIIS OKPYK-
Th C IEHTPOM B ToUKe O.

1. Haueptutre mnpon3BOIbHBI
AOB. A
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3. HauepTute nepecekaromniyto croporbl 4. He MeHsist pagnyca, Ha4epTHUTE eIe

yIJIa OKPY>KHOCTb MEHBIIIETO pauyca OJIHY IIEPECEKAIOIYI0 CTOPOHBI yIiIa
C LIHTPOM B TOUKE TIEPECcEeUeHus mep- OKPY’KHOCTb C LIEHTPOM B TOUKE Iepe-
BOW OKPY>KHOCTH €O cTopoHOM OA. CEUECHH I IEPBOM OKPYKHOCTH CO CTO-

ponoii OB.

A

5. C moMOIIbI0 JIMHEHKH TPOBEANTE
NpSAMYI0, KOTOpas MpPOXOAuiia Obl
4yepes TOUKH TepeceueHns 3eienpx 0 YAATHTE OKPYIKHOCTH jacThKoM. [lo-
OKpyXKHOCTeil. DTa mnpamas Oyier ay4eHssli xyd OC siBiisieTcst Ouccek-

IPOXOIUTH TaKke depe3 Touky O. Tpucoti yria AOB.

C
C
AN /B A \L/ B
0 (0)
N300pa3ure OUCCEKTPUCY yIvIa TaK, Kak J1ang
Ha pUCYHKe 3.

puc. 3
YnpakHeHnA 6
1. I[TocTpoiiTe ¢ TOMOMIBIO IUPKYJISI U TUHEWKU OUCCEKTPHUCH B 30°, 60°, 90°,
120°, 160°. OOBsCHUTE, KaK BBl MPOBEIH oeHue. M3mMepsre ¢ MOMOLIBIO

TpaHCIIOPTHpa NOoTy4YeHHbIe yIibl. [IpgcaefiTe 3@ remM, uToOB MOCTpOEHHE OBLIO
MIPOBEJICHO TOYHO. .

2. IocTpoiiTe c HTOMOILBIO LIUPKY. ce yri0B B 58°, 75°, 96°, 145°. Uccnenyiite
pesyssTatsI ocTpoergs®
ocC

3. Haueptute moboii yReI T€ €ro OUCCEKTPUCY C MOMOUIBIO ITHPKYJIS
Y TUHENKH, a Takxke T optupa. B xakoM ciaydae OMccekTpuca MoCcTpoeHa
HamoOoJe HO?
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' 1.12. bucceKTpucbl TpeyrosbHNKa

[eatenbHoCTb buccekTpuca

1. Haueprute ir0060# Tpeyroibauk ABC.

2. IloctpoiiTe c MOMOLIBIO TPAHCHOPTUPA WITH LIUPKYJLs OnccekTpuchl LA, ZBu ZC.

3. O6o3HaYbTE MOJYUYCHHBIC B PE3YIbTATE NIEPECCUCHHSI OMCCEKTPUC C IPOTHBO-
MTOJIOKHBIMU CTOpOHAMH TOUKH OykBamu M, N u K.

4. Brickaxure cBoé MmHeHHE 00 oTpe3kax AM, BN u CK. O603Ha4bTe TOUKY UX
niepecedeHus OykBoit O.

5. Beickaxute cBOE MHEHHE 00 yIiiax, MOJYYCHHBIX B BEPIIMHAX TPEYTOJbHHKA.

BuccekTpucoii TpeyroiibHUKa HA3bIBAETCSI OTPE30K OMCCEKTPHCHI JIFOOOTO
yIJIa TPEYTOJIbHHUKA, COSUHSIOIINI BEPIINHY 3TO-
IO yIJIa C TOYKOW Ha MPOTHUBOIIOIOKHON CTOPOHE.

VY TpeyroibHUKa UMEETCS TPU OUCCEKTPHCHI
(AM, BN, CK), u oHM mepeceKkaroTcsi B OJHOU
touke O (puc. 1). UroObI moka3aTh, 4TO JaHHBIC

OTPE3KHU SIBISIFOTCS OHMCCEKTPUCAMH, JOCTATOYHO
nokasars, uro ZBAM = ZCAM, ZABN = ZCBN, ZBCK = ZACK.

YnpakHeHuA

1. C momo1mIpI0 UPKYIS U IMHEHKH TTOCTPONUTE OUCCEKTPHCY YIIOB OCTPOYTOIBHO-
IO U NMPSIMOYTOJIBHOTO TPEYrobHUKOB. ONpeienuTe pacioioKeHUe TOUKU e
CeYCHMsI OMCCEKTPHC. .

2. Haueptumm Ouccektpucy BK Tpeyrompanka ABC ¢ TymeIM  yIon 140°.
/B = 140° Haiinure rpanycuyto mepy yroB ABK u CBK.

- Heaz[ VIO Mepy
)

51 ABK, BCM, CAN.

3. an octpeiit yron MON u ero 6uccekrpuca OP. O
yrimoB MON u NOP, ecmu ZMOP = 25°,

4. Ilo pucyHKy 2 OmpeaeuTe ¢ TOMOIIBIO TPAHCIIOP
YKaxute paBHbIC UM yTIIbl. 3alUIIATE OMCCEKTPHUCHI.
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' 1.13. MeaunaHbl TpeyrosibHNKa

[eatenbHoOCTb MepgunaHa

1. Haueptute Tpeyronsauk ABC. B

2. U3mepsre ¢ momouipro JUHEWKH cTopoHy AB. OT-

MeThTe €€ cepeauHy Toukoil. O003HaYbTE ATy TOUKY C
OyxBoii K.

. Coenunure orpeskoM BepmuHy C ¢ Toukoii K.

4. Usmepsre mmuHy ctopoHsl AC 1 OTMETBTE €€ cepenu- A
HY TOYKOH. DTy ToUKy 0003Ha4ubTe OykBoii M. Coenuuute Touku B 1 M oTpes-
KoM (puc. 1).

5. U3mepsre mmHy ctopoHsl BC 1 0TMeTETE €€ cepeinHy TOYKOW. DTy TOUKY
00o03naubTe OykBoH N. CoequHuTe TOUKH A 1 N OTpe3KoM.

6. Brickaxwure cBo€ MHeHHE 00 oTpeskax AN, BM u CK.

w

M puc. 1

OTpe30K, COSTUHSFOLINI BEPLINHY TPEYTOIBHHUKA C CePEIMHO IIPOTUBOTIONOXK-
HOW CTOPOHBI, HA3bIBACTCSI MeAMAHOM TpeyronbHuKa (puc. 1). Y TpeyrompHIKa ecTh
Tpu Meauansl (AT, BP u CF) u onu nepecekarorcs B 0jHoi Touke (Touke O) (puc. 2).

C

[Tpu n300pakeHUH paBHBIE OTPE3KH,
~— TOJyHCHHBIC HA CTOPOHE TPEYTOIBHUKA,
OTMEYAIOTCS OJMHAKOBBIMHU IO KOJIMYe-
P CTBY JIMHUSMU (pHC. 2).

T,
UrtoObI oKa3ark, uto oTpe3ku AT, BP
u CF ABIAIOTCS MEAMaHAMH TPEYTOJb-
HUKa, JAOCTATOYHO yKa3aTh HAa TO,
A BT =TC, AP =PC u AF =BF.
B F puc. 2

1. Bo3pmute 11t000# OCTPOYTONBHBIHN, TYMOYTOIBHBIN, TIPS bIil TPEyrojib-
HUKU. VMcnonb3ys nuHelKy, NpoBeguTe Mean KaX/10r0 TPEyTroJIbHUKA.

2. B tpeyronsauke ABC AK, CM, BI&I ® nMe
Huka ABC, eciu: AN =3 cm, BK =

HpIgHaliIuTe MEepUMETpP TPEYroib-
=32 cm.

3. B tpeyromsuuke ABC mpose 1 AK, CM, BN. Haiinure nepumerp
TPEyTroJIbHUKA ABC,&(ﬁ + +NC =34,5 cm.
4. [lepumeTp paBHOOETPRHHON, TP bpHUKa MNK pasen 56 am. Ecnu anmuna ocHo-

Bauuss MN OyzeT paBHa TO Ha OTPE3KH KaKoW JUTMHBI Oy/yT MoJeIeHbI 00-
KOBBIE CT! bl IPOBE/IEHHBIMU K HUM MeJTHaHaMH (OTBET JalTe B CAHTUMETPaXx).
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[nasal

' 1.14. BbicOTbl TPeyrosbHMKa

[eatenbHoCTb BbicoTa

1. Haueptute octpoyronbHblit TpeyroabHuk ABC.

2. PacmonoxuB yroipHHK, KaK [I0OKa3aHO Ha pU-
CyHKe, HauepTute oTpe3ok AK oT BepmuHbl A
1o ctoponsl BC.

3. Omnpenenurte, Kak PacIOIOKESHBI MO OTHOIIIE-
HUIO ApyT K apyry orpe3kn AK u BC.

4. KaxkoBa rpagycHas Mepa yria, pacrojioXeHHO-
TO MEX/Ty MEHBIIMMH CTOPOHAMH YronbHuKa? B

5. Kaxumu yrmamu sBistores ZAKB u ZAKC?

[lepnien auKysip, IPOBEAEHHBIN U3 BEPIIUHBI TPEYTOJIbHUKA K IIPOTHBOIIOIONK-
HOU CTOpPOHE MJIH €€ MPOI0JKEHHIO, HAa3bIBAETCsI BBICOTOI TpeyroibHUKa (puc. 1).

[Ipu n300paskeHUN BBHICOTHI TPEYTONBHU-
Ka, CTAaBUTCS 3HAK MPSIMOYTOJIbHUKA HA MECTE
MEePECEUYCHNs] BLICOTHI CO CTOPOHOH Tpey-
royibHUKa (pucyHOK 2). YToOBI JI0Ka3aTh, 4YTO
orpe3ku AP, BH u CF sBistroTcst BeicOTaMu
TPEYTOIBHHUKA, TOCTATOYHO ITOKA3aTh, YTO
BH 1 AC,AP L BCu CF L AB.

puc. 1

VY TpeyroiabHHKa UMEETCSI TPU BBICOTHI U OHM IEPECEKA0TCs B OIIHO TOYKE
(puc. 1). Touka mepecedeHus! BBICOT TPEYTOJbHUKA MM HX npo;:[omke
OBITH PACIIOJNIOKEHA BHYTPHU HJIM BHE 9TOTO TPEYTOJILHUKA, @ TAKXK

YTOJIbHUKE. 6

PKET
OM ¥pEe-

I'ne mepecekaroTcsi BHICOTHI OCTPOYTOJIBHOIO TPEYL uKa?

1. Haueptute ocTpOyrombHBIH Tpeyro C (puc. 2).

2. HadepruTe MOCPEACTBOM Y HIKY-
JISIp U3 BEPIUIUHBI A K CTOp M N

3. Haueprure nmocpenct MEPIEHIUKY-
JSIp U3 Bepm&m Top O

4. HauepTute nQCpeNgT ONBHIKA NEPIICHANKY- C
JISIp U3 BEPIIN Topete AB. K

5. Omnpenenure, B KAKOH TOUKE IEPECEKAIOTCSI BBICOTHI. puc. 2
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PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

I'ne nepecekarTcsi BbICOTHI IPSMOYI0JbHOIO TPEYr0JIbHUKA?

1. Haueprure npsmoyronsabiil TpeyronsHuk ABC (puc. 3).

2. Hageprurte mocpeacTBOM yrojibHUKa MEPHCHANKY- B
JIsp 13 BepIInHbI A k ctopoHe BC.

3. Hageprure mocpeacTBOM yroJbHUKa IEPIEHANKY-
Js1p 13 BepinHel B k ctopone AC. puc. 3

4. HadepruTte mocpeacTBOM yroJbHUKA MEPIECHANKY-
nsip u3 BepmmHbl C k cropoHe AB.

5. Onpezenute, B KaKOM TOUKE MEPECEKAIOTCS BBICOTEL. A C

I'ne nepecexaroTcst BLICOTHI TYIOYT0JIbHOTO TPEYroJabHUKa?

1. Haueprute TynoyronsHbiii TpeyronbHuk ABC (puc. 4).

2. Hageprure mnocpeacTBOM YrOJbHHMKA IIE€PIIEH-
JTUKYISIp U3 BEpIIMHBI A K NPSIMOH JIMHUM, Ha M
KoTOpo# Jexut cropora BC.

3. Haueprure mocpencTBOM yrojibHUKAa MEpIeH-

JIUKYJISp U3 BEPIIMHBI B K mpsMoil JuHWM, Ha
KoTOpOii JieskuT cropona AC. \Q

4. HauepTure mocpeacTBOM yroJIbHUKA IEPHIEHAN-

KyJsip u3 BepinHel C k cropone AB. puc. 4

5. Ompenenmre, B KaKOi TOUKE IEPECEKAFOTCSI BHICOTHI.

@
~

-7
-
l_________

o

1. Touka mepecedeHus BBICOT (Touka O) B OCTPOYTOIEHOM TPEYTOIHHUKE %
JKUT BHYTPU TPEYTOJIBHHKA (pHC. 2).

2. Touka mepecedeHus BHICOT (TOUKa A) B MPAMOYTOIHHOM TPEyTOIBRKKESNCO-
BITaJ[aCT C BEPUIMHOMN MPSAMOTO yIjia 3TOTO TPEyroibHHUKA (price3).

3. Touka nepecedenus BeIcOT (Touka O) B TYHOYTOJILHOM T UEE JIeRNUT
BHE TPEYTroJibHUKA (pUC. 4).

YnpaxHeHnA

1. Hauepture ocTpOyroabHbIi Tpeyroabﬁ € U3 JI000i ero BEPIIMHBL:
a) MeMaHy;

0) OmcceKkTpucy;

B) BBICOTY.
CpaBHuUTE JUIMHY TIOJYe aHbl, OMCCEKTPUCHI U BBICOTHI.
2. HauepTure npsmoyrosn peyronbHUK. Hadeprure mennany, BBICOTY U OucC-

CCKTPUCY, BCPIIHMHLBI €T0 MPAMOTO yIJia.
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3. CeBuiib, cTpOsi MeMaHy, BBICOTY U OMCCEKTPHUCY TYIOYTOJIBHOTO TPEYroiIbHUKA,

WCXOJISIINE M3 BEPIIUHBI €r0 TYIOTO yIia, N300pa3nia uX Tak, Kak 9TO MOKa3aHo
Ha pucyHke (pucyHOK 5). B pe3ynbrare oHa ormetnia, uto AM — 3TO MeanaHa,
AH —BrIcoTa, AT — 6uccextpuca. Onpenenure e€ omnOKy. M300pasure nmpaBuib-
HBII OTBET C IIOMOIIIBIO PUCYHKA.
TH M
B C

A
puc. 5

4. Haueptute TpeyroibHUK ¢ oqHUM yiioM B 150°. M300pa3ute BHICOTY, TPOBEIACH-

HYIO OT BEPIIMHEI €T0 OCTPBIX YITIOB.

5. B tpeyronsauke ABC noctpoenst Ouccekrpuca AT, Beicora BH 1 mennana CM.

6. ITo pucynky 6 HaiiguTre:

JomnonauTte npenioxkeHus:

a) ecmu AT — Guccekrpuca, o ZBAT = ...

0) ecmu CM — meauana, To BM ...

B) ecu BH — BBICOTA, TO ... — IEPICHAUKYIISIP.
TToMensiiiTe MecTaMM B KaXKJIOM U3 MOJTYyUYEHHBIX B
MIPEUIOKeHHI yClloBHE W yTBepkaeHue. Ompe-

JIEJUTE BEPHOCTh WM HEBEPHOCTH MOTYyUCHHBIX T
MIPETIOKCHIM.

a) ZBAC, ecm /BAT = 15°;
0) AB, ecitmt BM = 2,45 cwm; puc. 6
B) /BHC, ecnu BH 1 AC.

7. Haueptute BoicoTy BK 13 Bepiunsl npsmoro yria B Hps bHOT'O [IpEyToib-
Huka ABC. Onpenenute BUJ MOITY4YEHHBIX TPEYTroJl C
8. Onpenenute Ha I1a3, Kakoi u3 oTpe3koB AM, AP u A

n300paXEHHBIX HAa PHUCYHKE 7, SBISIGEES MeEIUAHOM,

KaKOW — BBICOTOM M Kakol — Ogcce . Bepnoctn

Ballero MPEATOoNI0KEHHUS TOKLKATG U3 SIMH, CZIe-

JIAHHBIMU TTOCPECTBOM JUHEWKH, YBOIbHUKA U TpaHC- PK
noprupa. Beickagmure @Bo¢ MH 0 TOM, KaK pacIo-

JIO’KEHBI MeauaHa, BBIC HCCEKTPHCA, TOBEIEHHBIC puc. 7 C

13 OHOU BepIIMEbBI TPCYTOIBRNKA.
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PaLmoHanbHble yncna. nemMeHTbI TpeyrojibHWMKa

' MpoBepbTe ce6a

1. Haiigure cymmy gucen —3; 0,8; —2,3;

4,7, -6,02.
. Ha uncnoBoil ocw OTMETETE TOYKH,
COOTBETCTBYIOIIIHEC -3 E ;
2,5,0,3;-2.3; 7,8. 4
. Haliiute paccrosiHue MexAy TOuKa-
mu A(—0,365) u B(-2,99).
. Haitnure xoopaunary Touku M, eciu
MN = 14,3 cm.
M

!
T

qucjiam

N

#
-8,1
. [Ipsimbie @ u b nepecexarorcst B TOU-
ke O. Onpenenute rpagyCHYI0 Mepy
YIJIOB, 00Pa30BaHHBIX B PE3yJbTaTe

9TOTO TIEPECEUCHUs, €CIU OIUH W3
yIIIoOB paBeH 31°.

»
>

. BerancnuTe 3HaueHue MaHHBIX BhIpa-
JKCHHH:

a) 3,(6) +4,12(3) — 0,5(7);
0)—1,(72) - 0,2(6) — 5,(123);
B) 0,5(43) — 1,7(54) + 2,19(2).

. pobu !
IUTE B BUJE MEPHOANYECKON Iecs-
TUYHOHN IPOOU ¥ BBIPA3HUTE CBOE MHE-
HUE 0 rpynmnax mnudp, COCTaBISIONUX
MIEPUO/I.

3alm-

.Uucna ¢ u b ObuM pa3MmelieHsl Ha
YHCIOBOW OCH TakK, KaK MOKa3aHO Ha
PHCYHKE.

T

9. PaccTaBpTe uMciia B BO3pacTarolleu

I10CJICI0OBATCIIBHOCTU.

a) 0,3; 4,(2); -1,3; 4,2; 0,(3); 3.
-5 -1 -3 2 5
0) —; =5 —; — =5 —;
6’2 3 475 12

10. [TocTpoiite OucceKTpHucy YIJIOB B
50°, 124°, 66°.
11. Haiigure MHOXKECTBO IIENBIX pEIIIe-

HUH JaHHBIX HCPABCHCTB!
a)-3,5<x<4; 0)0<y<8&3;

B)—10<m<-6,1; 1) —%Sa<—3,1.

12. [Tokakute HaAWOOJBIIEE IIEIIOC pPe-
IICHHE HEPABEHCTB C TICPEMEHHON B
MojyJie:

a) |x| <7,2; 0) [2a| < 1.

Ecmin(A)=16;n(B)=3;n(AUB)=25,
to n(ANB) = ? H300pazute 3TH
MHOYKECTBO C TIOMOIIBIO JHarpaMm
Oiinepa-Benna.

13.

14. B tpeyronsnuke ABC yron A pasen

130°. ITocTpoiite OuccekTpucy 3To-

ro yria. Py

[lomensiB MecramMu ycioBue

BEp KACHUE [TPU3HAKA JIeNeHUs \Ha 3)
0_

6 u 15, HanumTe 00paTHO
JKEHUE U OIPEHRIN BEpHOCTH
. BC IpOBEIEHBI

i CK. CM = 38

CN = 3,5 cm, BK = 0,24 nm.

Oy/JIeT paBHA TOJIOBHUHA TIEPH-
Tpa’rpeyronsauka ABC?

15.

€

Ormpenenute, Kakoe U3 HIDKECIEHY-
omux u3MepeHuit: 16 cm, 1,7 nm,
0,18 M — OyaeT COOTBETCTBOBAaThH
OHMCCeKTpUCce, MEIAMaHe U BBICOTE,
MPOBEJICHHBIM M3 OJHOW M TOM Ke
BepIIHUHbBI TpeyrojibHuka MNK.
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FMABA Il. CTENEHb C HATYPAJIbHbIM NMOKA3ATEJIEM.
KOHIPY3HTHOCTb TPEYITOJIbHUKOB

' 2.1.CteneHb ¢ HaTypaJibHbIM NOKa3saTeJsiemM

JleatenbHOCTb CreneHb, OCHOBaHve — a"

1. HagepTtute KBagpar co CTOPOHON B 4 CIUHUIIBI TJTHHBL.

2. DTOT KBaJpaT pa3oXKUTE Ha KBAAPATHI CO CTOPOHAMH B | €IMHUITY JUTHHEL.

3. OHpeI[CJ'II/ITe KOJIMYECTBO IMOJTYUYCHHBIX OJTMHAKOBBIX KBa-

nparoB. Haliaure miuomans KBaapara.
4. Hageprute ky0 ¢ peOpoM B 4 eTUHHIIBI AJTHHEI.

5. Orort Ky0 pazienuTe Ha KyObl ¢ péOpaMu B | eIMHUILY JUTHHBIL.
6. OmpemenuTe KOJUYECTBO TOMYYEHHBIX OJUHAKOBBIX V

KyOoB. Haiinmure 00bpEM KyOa.
7. BpickaxuTte cBOE MHEHHE O pe3ynbTare.

[eatenbHOCTb
Jlanel yncia 9, 16, 64, 81, 343.

1. JlanHble yncia pa3faenuTe Ha IpocThie MHOXHUTENH (9 =3 - 3).
2. 3amuIInTe HaJl MHOYKHTEIEM YHCIIO OJMHAKOBBIX MHOXHTENEH (9 = 32).
3. BwickaxuTe cCBOE MHEHHUE O TIOJYYCHHOM BBIPQKCHUU U MTOJIBEANTE UTOT.

CTeneHblo YKCla g ¢ HaTypaJIbHBIM MOKa3areneM n (1

> 1) Ha3bIBaggCs Npo-

W3BEICHHE 7 OMMHAKOBBIX MHOKHUTEIICH, KaXKIBIN U3 KOTOPBIX paBeH a. a". §ueck a

ABIIACTCA OCHAaBaHUEM, 71 — CTCIICHBIO.

a"=a-a-a-...-a Yrenue BLIpOKEHWS A" (A 6 CMENCHU 1 WU
-
n pas
Brruncnenne 3Hau€HuUs CTETIEHU HAa3bIBAETCSI BO3BE/E
Crernenp uncia a ¢ mokasarenem 1 paBHa a. a' =

. 2
IIpumep: Boruuciure snaueHn® crMeH 5
3
Pewenue: 3=3-¢-36-3=2 (Zj _2
. 5 5
D D-D-ED- DD
04 =0-9.0°0=0:

(7Y =T (=7) - (-7) - (-7) = 2401
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CreneHb C HATypaJZibHbIM NOKa3aTesiemM. KOHpr3HTHOCTb TPEeyronbHNKOB

Bo3BeneHue B CTeleHb Ha3bIBACTCS JICHCTBUEM TPEThel cTynmeHH. B Beipaxe-
HUSX, B KOTOPBIX HET CKOOOK, TICPBOHAYAILHO BBITIOJHSFOTCS JCUCTBUS TPEThEH
cTyIeHH (BO3BEJICHUE B CTEIICHB), 3aTEM JICUCTBHUS BTOPOU CTYIEHH (YMHOXECHHE,
JIeJIEHNE) U TIOTOM TOJIBKO JISHCTBHSI IEPBOU CTYNEHH (CIIOKEHHE, BEIUNTAHHE).

Ecnu B cTenienn a” ocHOBaHME (@) SBISETCS MOJIOKUTEITHHBIM YHACIIOM, TO CTE-
IEHb " — MOJ0KUTEIBHOE YUCJIO.

Ecnu B crenenu a” ocHOBaHUE (@) SIBISIETCS] OTPUIIATEIBHBIM YHCIOM, & /1 — 9ET-
HOE€ YHCJIO, TO 4" SIBISETCS IOJOKUTEILHBIM YHUCIIOM, €CIIH 72 — HEYETHOE YUCJIIO0, TO
a" — OTPUIIATENIEHOE YHCI0. TO €CTh MPOU3BEACHNUE YETHOTO YHCIIa OTPHUIIATEIbHBIX
YHCEIl SBISIETCS MOJOKHUTEIHHBIM YHCIIOM, a MPOU3BEICHUE HEUETHOTO YKCIIa OT-
PHIIATENILHBIX YHCEIT ABISACTCSA OTPHUIIATEIbHBIM nciom: (—3)* = 81; (—3)* = -27.

IMToxa3 yucaa B CTAaHAAPTHOM BHJIE:

1. Paznoxwure yucio 43672 Ha pa3psiIHbIC cIaraeMble:
43672 =4-10000+3 - 1000 +6-100+7-10+2

2. TlomyueHHBIE pa3psIHBIC CIaracMble 3alUIIUTe B BUAC cTenenu 10-Tu:
43672=4-10*+3-10°+6-10°+7- 10" +2

3. [IpounTaiiTe KakJ10€ Cl1aracMoe U BBICKAXKUTE CBOE MHECHHE 00 MX HAIIMCAHHU.

JIroboe parmoHaILHOE YUCIIO HE MEHbIIE HYJIsSi MOXKHO 3anucaTh B Buje a + 10"
(n € N). Takas 3ammch Ha3bIBaCTCS CTAHAAPTHBIN BUA yucaa. 3nech 1 <a <10 .

@ Ha3bIBAETCS 3HAYANIASICH YACTh, a /7 — €T0 MOPSAKOM. B ocHOBHOM 3ammch
YICeIl B CTAHJAPTHOM BHUIE€ TPUMEHSETCS B 3aIIMCH OOIBITUX YHCET.

Ipumep: mokaxute ancia 2937000; 7364; 6253,64 B cTaHIapTHOM BHUJIE. .

Pewenue: aiis Tor0, YTOOBI MTOKA3aTh YUCIO B CTaHAAPTHOM BHE, HEOOXOIUMO Ti@-
Ka3aTh €ro B BUJIE NPOU3BEACHHUA JBYX MHOxuUTeNel. IlepBbiii MHOX
JIOJDKEH OBITh 9MCIIoM, cTosmM Mexay 1 u 10, a BTopoit MHOXKH
paspsiiHasi eIMHALA, O0pAIAIOIIAs TePBhIA MHO-
JKUTEIb B IEPBOHAYATIBHOE YUCTIO.

1) 2937000 = 2,937 - 1000000 = 2,937 - 105,
2) 7364 = 7,364 - 1000 = 7,364 - 10°.

YnpakHeHuA

1. JlanHble BbIpakaHUs MOKAKUTE B B;ue &
a)ara‘a-a-a-a

'-8-8-8-8-8-8-8;
B) (705 (<0.5) - (-0); CRERERERES

. 6 6 6666
Il)(_Sx)-(—Sx)-(— ( ), e)(p+k)'(p+k)'(p+k)'(p+k);
x) (1) - (p) - (x) - (o Nlly); 544 44pp.p

12 pas 25 pas
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Mmasall

2. Hanuiure cTemeHu ¢
a) ocaoBanueM 10, mokasarenem 5; 0) ocHOBaHWEM 7, TTOKazaremneMm 4;
B) OCHOBAHHEM X, TTOKa3aTeneM 9; T') OCHOBaHUEM /1, TIOKa3aTelieM k.
[TokakuTe 3TH CTETICHN B BUE MTPOU3BEICHHS.
13 ..
3. 3anumuTe B BHUJE BBIpaXXeHUs: a) kBaapar —4,5; 0) ky0 " ;  B) 4ETBEPTYIO
CTEICHb IPOU3BEACHUS YUCEI 111 U 1.

4. Ocy1miecTBUTE ACHCTBUE BO3BEACHUS B CTCTICHD:

2) 2 655 B (147 1 G) S [1%) SO (_%j ;

) (LG 3% m) (0,7 i) (—%]; K) (—23; 1) (~0,(6))"

5. BeruucnuTe cTeneHb ¢ MOMONIBI0 KaIbKYJISITOpa!
16% (—4)5 24% 2,5°; 0,124% (-7,8)% 3,17, 1244
VYkaszanue:
YToOBI BBIYMCIHTH C TIOMOIIBIO KaJIBKYIISITOpa CTeNeHb 1,85, HeoOXomuMo HabpaTh
Ha KaJIbKYISTOPE YHCIO 1,8 1 HayKaTh KHOIIKY « * y OFH Pas3, a KHOIIKY « = » 4 paza:
L 8= == =] [18.89568 |
1,8°=18,89568.

1889568 <—  Pesyarar
| I neiicrBue L IMC | MR S || M+ || M- |

| II neiicTBHE

IV neiictBue

| II1 neiicTBUE

V neiicrBue

JIECATOM:
a) 4,123 0) (—0,78)%; B) 2,215 r) 2,
e) 7,394 x) (—1,053)%  3)2,73°-27.4; wn) (1,29
7. 3anoaHUTE TaONHITY:
n 1 2 3 4 7 8 9 10

8. 3amonaure ta

n 1 3 4 5 6 7 8 9 10
2n
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CreneHb C HATypaJZibHbIM NOKa3aTesiemM. KOHprBHTHOCTb TPEeYroJibHMKOB

OcCHOBBIBasICh Ha TAOJHIIBI, OMPENEIUTE CBOMCTBO MEPHOIUYHOCTH (TIOBTOPSI-
e€MOCTH) MocieaHel nudpsl 3HAUCHUS CTereHel ¢ ocHoBaHueM 2 u 3. Kakopa
TIePUOIUIHOCTD TOCIEAHEeH MUGPHI 3HAUYCHUS CTEIICHEeH ¢ OCHOBaHWUAMH 1, 4,
5, 6,7, 8 9. OcHOBBIBasICh Ha ATO CBOWMCTBO, OMpPEIENUTE MOCIEeNHIOW H(PY
3HAYEHHUI HIKENPUBEAEHHBIX cTereHen: 21%; 3235, 4%, 510, 10%; 8%

Ykazanue: Iloxkazamenv cmenenu pazoenume Ha YUCL0 NEPUOO0E NOCLEOHEU YUp-
bl OCHOBANUSL NOTYHUEHHOE YUCTO, U B036E0UME @ CIeNeHb, NOYYeHHOe 8 OCHAMKE.

9.

Brruucnure creneHs X" NpU HIKENPUBEAECHHBIX 3HAYCHUSIX X M HATYPaJIbHbBIX
YHUCEII 11:

a)x=1,2);n=3; 6) x = 0,0(7); n=2; B)x = 1,2); n=4.

10. BeraucnuTe 3HaUueHNE BEIpaKEHUS a) 3" + 2", ecnu n = 2;
0)a*—a*ecnmia= 1
11. IToxaxkuTe: 11 100
a) KaKJ10€ 9uciIo B Buje kBaapara: 0,49; 0,64; 169; IE; 1,44, E; 0,0004.
0) Kaxoe 9ucio B Bue Kyba: 64; —216; 0,001; _—8; 2; ﬂ; - ﬁ
125" 64 27 216

12.

13.

14.

15.

16.

17.

B) Ka)KJI0€ YHCIIO B BUIE 5-01 cremenun: 25; 125; 625; 15625.
[IpencraBere mamHble umcia B crapmapTHoM Buae: 20000; 24363; 89,0736;
73553535; 356,4; 1000000; 857164; 12,554; 9827; 3747583; 63543,63.
a) Haiinnre 3nauenne Boipakenns: 8 - 10°+1-10°+4-10*+9-10°+ 8- 10>+ 1;
0) Paznoxwure qaHHbIe YKcna Ha pa3psIHbIC ClIaracMble:

6354; 839400; 178005; 203004 (ucmonb3yiiTe Bo3BeneHne 10-T B CTETICHB).
B) Ucnonn3yst crenens 10, unco 8,45- 108 3anmumure B TpéX BapUaHTaX. .

PaccraBbTe B BO3pacTaroleil MoCae0BaTCILHOCTH 3HAYCHUS BBIPAKCHUA TE:
(=5) 0,6 (—1,7)"; 0"ecnu a) n y€THOE YnCIO, O) 7 HEYETHOE YUCIIO.
J1 JIN

OCHOBBIBasICh Ha HWKENPUBEAEHHBIE HEPABEHCTBA, OIpPEIEIINTE
7 9€THBIM WJIA HEYETHBIM YHCIIOM (€CITH 3TO BO3MOXKHO):

a) (7> (-5)" 6) (-7)" < (-5)" B) (T
r) (Z7)" < 5% m 7> 5 e) 7"
OCHOBBIBaSICH Ha PUCYHKH, OTIPEEITUTE MECTO TOUKH A(X)
a) 0) B)

B(’) 0 () 0 C) B
He MMPpOU3BOAS BBIYHCIICHUS, dBb SOCIICHU B BO3paCTaIOHICI71 nociaeaoBa-
TCIBHOCTH:

6) (-0,3)*; (=0,3)% (=0,3)";
r) (=0,(1))%; (=0,(1))% (=0,(1))".
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' 2.2. NMpounsBepeHmne cteneHem C OANHAKOBbIMN
OCHOBaHNAMM

1. Haiigure mpousBeeHue CTeneHel a® u a°.

2. Kaxmyro 3 cTreneHel MOKaKUTE B BUJIE MPOU3BEACHUS OJUHAKOBBIX MHOXKH-
TEJeH.

3. Onpenenute YUCIO MHOKUTEICH KaXKIOH CTEIICHH.

4. Pe3ynbrar 3alUIINTE B BUAEC OAHOU CTCIICHU.

5. BbICKaXUTE CBOE MHEHHE O MOJyUYEHHOM PE3yJIbTaTe.

Ipumep: Haitnure npousseaeHne creneneit 7° u 76,

Pewenue: 7°-7°=(7-7-7)-(7-7-7-7-7-7)=7-7-7-7-7-7-7-7-T=T*=7.
7 76 73+6 79

CgoiictBo 1. [Ins mo00ro 4mcna @ W HATYpaldbHBIX YHCEN /1 U N PABEHCTBO

a™ - a" = a™" gpnseTcs BepHbIM. UTOOBI HATH MPOW3BE/IEHNE CTEIIEHEH C OfIHA-

KOBBIM OCHOBaHHEM, CJIEyeT OCTaBUTh OCHOBAHHE CTENEHEH 0e3 M3MEHEHHH, a

MOKa3aTeI CTENeHe! CI0KNUTh U UX CyMMY 3alicarh HaJl OCHOBAaHUEM.

IIpumep: Haitnute npousBeneHne HUKEPUBEAEHHBIX CTETICHEH:
4 7
3 3
a) 28 25 o515 B) (-2)° - (-2)%; r) 25 54
7 7 4 7 4+7 11
3
Pewenue: a) 28 - 25 =285 =213, 0) (_] >

B) (—2)!7- (=2) = (-2)""" =(-2)"% r)25-5= 52 54
OCHOBHOE CBOWCTBO CTEIIEHHW BEPHO TaKXKe IS IPOR3BE Oosee
cTerneHew a” - a" - ak = ™k,

[TomeHsIB MECTaMM MPaBYIO U JIEBYIO CTOPOHY B paBe a™", moiryJaem
am+n =qm" - q"

ITpumep: Ykaxxute CTENEHU B eneHI/m
a) 8127, 6) (WL r) (0,(56))".
Pewenue: 812 -8 0) (—11)*?=(—=11)*- (-11)’;

9 3
B) (_) (ﬁj r) (0,(56))"2 = (0,(56))" - (0,(56)).



CreneHb C HATypaJZibHbIM NOKa3aTesiemM. KOHprBHTHOCTb TPEeyronbHNKOB

YnpaxHeHuA

1.B HpI/IBeJ:[éHHBIX nmpuMepax, uCIpaBiss OH.II/I6KI/I, MPpaBUJIBHO 3aIMUIINUTE CTCIICHU

1 OOBSICHUTE
a)d® - d’ =a% 6)x'0-x2=x%; B)H b -b=Db% T)m'F=m’+md;
nNa - a=a3 ek K=k, K) m3 - n’+n=n’ 3)b*+b+b=bb.

2. Jlano mpowmsBejieHue @ © @™ - a. 3anuIInTe €ro B BHIE CTEICHU M BBIYKMCIIUTE
3HAYCHHUE CTEIECHU pu a =3, k=2, m = 4.

3. Mimest B BULY, 9TO B TIpoM3BeeHuu m° - m* - m*:a)ym=2; 06)m=10; B)m=(-3);
r)ym= 3 JAIHIIUTE €ro B BUJE CTECHHU H BEIYHCIHTE.

4. 3anucaB MIPOU3BCACHUC B BUJC CTCIICHU, 3aIIOJIHUTC Ta6nnuy:

(-3,2x)2 - (-3,2x)" = 37-35-32= (—0,6)* - (—0,6) =
(a—b)y - (a—b)*= 72747 T6= 16*- 1616 16° =
(x+2p)° - (x +2))0 = 12¢-12-12°= 2,3-2,3%-2,36-23=

ijl -(%x}g -ijg = xlexxoxi= (L(5)) -(%T _

5. 3anuiunTe BMECTO «?7» B Ka)KI[Oﬁ KJICTKC YHCJIO B BUJIC CTCIICHU !

24«16 || 2= 32 7«25 || 7= 64 7= 225

7=« 128 || ?=| 512 || ?=| 256 || 7= 27 ?7<1 1024

7= 81 7=« 243 || ?7<}-361 || ?=| 729 ?7<| 2187

6. 11 BeIuncnenus npousBeaenuit: a) §-32; 0)4-32;  B) 16-64; \
) 256 - 64;  e) 8 - 1024 ucnonp3yiTe CTEIICHD C OCHOBAHMSIM
7. 15t BBIYMCIIEHMSI Tpou3BeieHuid: a) 9-3;  0)27-81; P~ 243432,

m) 729 - 27, e) 81 - 3% ucnonp3yiiTe CTEMEHb ¢ 0CHOBA

8. Onpenenute 3HaYeHNE # B HEPABEHCTBAX: ;
a)3=27;  6)2'=64 B)5'512 5" =625; 5°=625;
N2=32  T=4k o P n=4

9. YIIpoCTUTE BBIPAKCHIS:

a) 572 - 5 T i@ % 1774;

2 . = 43+ 1) = gn-3tm-l =
b
B) 6l-k - GF3: 47 = 4ntm-4
9
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Mmasall

' 2.3. leneHne cTeneHein C OA4NHAKOBbIMN
OCHOBaHUAMMU

[eatenbHoCTb an:.a"

1. 3ammmmre B Buze ApoOH IeleHNe CTENEHEN a® U a°.

2. OGparuTte KaXIyto CTEIeHb B IPOU3BEICHNE C OIMHAKOBBIMH MHOKHTEIISIMH.
3. Cokparute OIMHAKOBbIC MHOKHTEIIH B YMCITUTEIIH M 3HAMEHATEIE APOOH.

4. BpICKa)XHUTE CBOE MHEHHUE O MOJIYYCHHOM PE3yJbTaTe.

5. Kakum apyrum crnoco00M MOKHO HalWTH YaCTHOE CTeTeHel a’ u a*?

Ipumep: Haiigute pasnocts crenexeit 11° u 11°.
9
Persere: 1 11° S N R S S S R Y ety
11° 11-11-11-11-11-11 1
117 118 =11 =113
CBoiicTBO 2: PaBeHCTBO @™ : @" = ™" BepHO A5l Jr060ro uncna a (a # 0) u Hary-
paJIbHBIX Yucen m 1 7. YTOObI HAWTH YacTHOE CTEIEHEeH ¢ OIMHAKOBBIMH OCHOBA-
HHSIMH, CII€yeT OCHOBaHHE CTETeHeH OCTaBUTh 0e3 M3MEHEHMH, a U3 MOKa3aTels
CTEICHH JEIMMOTr0 BBIUECTh MTOKA3aTeNb CTEIICHU JCINUTEISI U 3aIicaTh pa3HOCTh
HaJ/l OCHOBAHHUEM.

ITpumep: Haitnure yactHoe cTeneHe:

71578
a) 28 : 25; Q(E):&iy B) (=7)°: (=7)%  1)32:2% ‘Q\‘

15 8 15-8
7 7 7
Pewenue: a)2:2=25=2; ) (E) (Ej (Ej A

B (DT = (D= T 132

[Ipu nepecTaHoBKe MpaBoil U JIEBOM CTOPOH PR

IIpumep: [lokaxxure crernenu

r) (0,(6))".
6) (-10)"5 = (~10)’ : (~10)%;

a) 13107, 0) (—10)";
) ) ( ‘)

Pewenue: 13

1) (0,(6))"2 = (0,(6))" : (0,(6))".



CreneHb C HATypaJZibHbIM NOKa3aTesiemM. KOHprBHTHOCTb TPEeyronbHNKOB

[eAatenbHoOCTb a’=1

Haiinure yacTHOe creneneit a® u a’:

1. a) comiacHO CBOKCTBY, TIO KOTOPOMY YaCTHOE PaBHBIX YHCEIL, OTIMYHBIX OT HYJISL, PABHO 1;
0) COIIacHO JICJICHHUIO CTEIICHEH ¢ OJJAHAKOBBIMH OCHOBaHHUSIMH.

2. llpupaBHSIHTE MOTYICHHBIE PE3YIbTATHI.

3. BbickaxkuTe CBOE MHEHHE O IMOMYYCHHBIX PE3yJbTaTax.

YacTHOE OAMHAKOBBIX YMCEIl PaBHO enuHMLe. MTak, mockonbKy a:a=1;a#0
npu a # 0, npuHuMaercs 1 =a™ : a" = g™ = a°. Crenenb ¢ nmokasarenem 0 paBHa 1.

a) 13°=1; 6) (-10)°=1; B) (—j =1 1) (0,(6)) = 1.

YnpakHeHuA

1. B mpuBen¢HHBIX TpUMepax YacTHOE 3alMCAaHO B BHIE CTemeHeH. Vcmpamisist
OIINOKH, MMPABUIIBHO 3aIUIITUTE PE3YIIBTAThl U OOBSICHUTE:
a)at:d =a" O)x'®:x*=da; B)L:D-b=0b% T)mPI=m'"?—mb
I[) Sdad a5=a3; e) JA k2=k22; )K) nit n5=n10; 3) bB_ps_pr=p3

N

. JlaHo BeIpaskenue a* : a” - a. 3anuIIUTe 3TO BBIPAXKEHHE B BUJIE CTCIIEHH M BHIYUC-
JIUTE 3HAYCHUE CTeNeHU pu a =3, k=2, m = 4.

3. Banumute BeIpaykeHue m® : m* : m* B BUE CTENIEHW W BBHIYMCIIUTE €r0 3HAYCHHUE,
yuuThiBas, uto a) m =3; 0)m=10; B)Ym=(-2); 1) m =% . .
4. [TokazaB yncia B BHJIE CTEICHEH, 3alI0MHUTE TaONHUILy:
(3,2)*:(3,2)*= 57:5:5= (-0,16)*: (-0
(@a—b)5:(a-bk= 77T = 21%:
(x—2p)?: (x=2p)10= 4:11-11°= 1,7 -

3 31 3 8 3 9
(Zj (Z) (Z) = 569 o5 o sp o 5 = (1,(7))
* \
5. IToxaxuTe 4aCTHOE B BUJE CTeneHI/?

; B) (2a +b)* : (2a +b)’;

1 35 1 25
r) [—lgj :(—1—] ; LS4 (1,(54)"; e) (a—b)” : (a—b)*.
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10.

11.

12.

13.

14.

. 3aMeHMB JIpoOU Ha 3HAK JICTICHHUSI, HAMIUTE YaCTHOE CTEIICHEH:

( 5)9 (_ 1)18
2 1 29 9 »
a) s 7 . 6) 6) . (-0,7)" 321 162"

55 | 1)“ | (-0,7"" " 381 e
7 6

5j8 9 7

12 17 4= (),7 R

o 1o g 5125, 3)(0’ ) (7 ) ST
(0 5

()" :
729" 5 .625° (21)" (47)7 | (0.7) '(7j2

10

. OcHOBBIBasICh Ha HpI/IBe,I[éHHLIf/’I MMpUMCEpP, IMOKAKUTEC HAaHHBIC CTCIICHU B BUAC

MMPOU3BCACHUS NI YaCTHOI'O:

2 510. &3 .85, &4
r) 413, ) 94 e) 522, 52 =55

. BmecTo 3BE€310UKH BOUIINTE TAaKyIO CTCIICHb C OCHOBAaHUEM C, YTOOBI PaBCHCTBa

ObuTH BepHBIMU. OTBETHI 000CHYHTE OCPEACTBOM JACHCTBHS JICTCHNUSL:
a) C2 -k = CS; 6) cee s k= clO; B) CC7 -k = CIS;
r) * - ¢t = n) * - cct=c’% e)*-c-c=c".

. Peminre ypaBHenust:

a)x:7*=178 0) 11°:y=113 B) a : 45°=45",
AHanm3upys npuBeAEHHYIO TaONHIly, HaliuTe 3HaYeHHE X:

Ne A B C X

1 4 -3 -1,2 (A® +B?)-C?

2 5 7 —139 24 - B*+C°

3 4 —1l 0 A3(B?+ 100°) °

5 4 \

Haiinure 3HaueHue BbIpa>KEHUN:

a) 3x° ecnu, x = 2,6;

B) 10a2h° ecin, a = =3, b =—12;
VYIpocTUTE BBIPAXKECHHUSL:

a) x*x%; 0)a’:a% B
. .

VYHpOCTUTE BBIPAKEHUS:

a) 7m T

B) 1142 114 L &
) .

m) 444477

B BhIpaxeHun BMeCTO m U 1 BIMINUTE TAKWE YHCIA, YTOOBI CTEICHb

q oro ObLIa paBHA: a) §; 0) 11; B) 7.

= ma+1*(a*2):

— ma+1—a+2 — m3

+1 .
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' 2.4. Bo3BepeHue cTeneHun B cTeneHb

oy

1. HazoBure OCHOBaHHE W IOKa3aTelb CTeMeHH (@°)’ W MOKaXkure €€ B BHIE
MPOU3BE/ICHUS OMMHAKOBBIX MHOXHUTENCH ().

2. OmpezenuTte, CKOJIBKO pa3 UCTIOIb3YETCS MHOKHUTEND @° B TOM BBIPAKCHUH.

3. Kaxplii MHOKUTENb @° 3AIUIINTE B BUJIE TIPOU3BEICHUSL.

4. Onpenenute KOINYECTBO MHOXKHUTEICH a.

5. Tlony4eHHOE YMCIIO 3alMIINTE B BUIE CTENIEHU C OCHOBAHUEM d.

6. BrickaxkxnTe CBOE MHEHHE O MTOyYECHHOM pe3ysbTaTe.

IIpumep: 3anummTe B BUJE CTEIEHU BhIpaXXeHHE (a™)".
n
Pewienue: (am) =a"-a"-a"-...a" =

n pas

=|a-a-a-....a|-|a-a-a-....a |-|a-a-a-....a |-....|a-a-a-....a | =qgm"m
%,—/
m pas m paz m pas m pas

n pas

CuaenoBareyibHo, (a™)" = a™.

[lpoananusupyume: (a*)" = a™

[l BO3BEAEHUS CTEIEHU B CTENECHb ClIEAyeT OCHOBAaHUE OCTAaBUTh HEU3MEH-
HBIM, a [I0Ka3aTeld CTENEeHW YMHOXKUTh APYT Ha Jpyra M 3amnucarb UX IpOH3Be-
JeHue B mokaszarene. CieqoBaTeNbHO, BO3BEJCHUE CTENEHH B CTEIIEHb — 3HAYMT
YMHOKEHHE CTENIEHEH ¢ OJJMHAKOBBIM OCHOBAaHHEM.

O6paszel, \
Ipumep: HaiinuTe 3HaueHUe cTreneHu (24)°. Q

Pewenue: (24> =24-24-24=2-2-2-2)-(2-2-2-2)-(2
:222222.222222:212 3=23‘4=212‘

L

Ipumep: BO3BEANTE CTENEHD B CTENERD,

(O))% W (5% o) (-4

7Y (7Y
SCn e (9) (9)
NALO)) = (0.06)" 1 (5F=-5% o) (- (-4yy =4
51

2@ o 0: w(
.

Pewenue: a) (37)* = 34,
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YnpaxHeHuA

1. 3anummte, cnpasisisi OMIMOKY B PaBEHCTBAX, U 000CHYITE CBOH OTBET:
D@P=x7  6) (@)=, B) ()’ =x5  r)x (1) =
0N =x e) () () =n, K) (Mo =m?; 3) (a®)=m*.

2. B mpuBeaEHHBIX paBEHCTBAX BMECTO X 3aIUIIIATE TAKOE YUCIIO, YTOOBI IOy YHIIOCH
BepHOE paBeHCTBO. OOOCHYITE CBOM OTBET:

3 2\* 3 18
a) 3y =3"% 0) (a")'° = a*, B) (—) = (—) ;
7 7
r) (x4)25 = 3100, 1) (83)x - 85 =gl e) 5 - 5= 5%

3. Crenenp 2% mokaxute B BHJIE CTEICHU C OCHOBaHMEM a) 2% 0) 2% B) 25; 1) 2'°.
HazoBute, kakoe CBOWCTBO BbI HCIIOJIB30BAJIH JUIsl 9TOTO.

4. OCHOBBIBasICh Ha TAONHUILY, OTNPEACTUTE YAOOHBINH CIIOCOO BHIYMCICHUS CTEIICHEH
36; 310; 316‘

3! 32 33 3’ 3’ ? 316

3 9 6561 59049

5. ITokaxxuTe HECKOILKHUMHU CIIOCOOaMM JaHHBIC CTCIICHU B BHJC CTEIICHEH C Apy-
TUMH OCHOBAHUSIMMU:

a) (.- (L) =d; 6) ()" - () =K'
) () ()= a P () =K

Hy. CpaBHUTE 3HAYCHNUS HIDKCTRHBC
Q)3 u27;  6)8u2d % B

8. Hanmmmmte HECKOIBKO TCIQH HBIX YHCCI:
a) 2¢; 6)3%; B)R° 3% r) 100
9. Pemute ypaBHe
a) x’ =32; x-(7*-9)=49 - 35, B) 24 2v =2V,
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' 2.5. Bo3BepgeHune nponsBeaeHNn B CTeNeHb

oty

Cremniens (a - b)® MOKakuTe B BUJIE TIPOU3BEIECHUS.

OnpenenuTe, CKOJIBKO Pa3 B 3TOM BBIPAYKEHHUH UCTIONH30BAHO MPOU3BeieHHe (a-h).
Crpynnupyiite Ipou3BeICHUE OJMHAKOBBIX MHOXHUTEIICH.

3anummure B BHUJC CTCIICHU NNPOU3BECACHNUEC OANHAKOBBIX MHOXHUTEJIEH.
BrickaknTe CBOE MHEHHE O IIOJyYEHHOM pE3yJIbTare.

IMpumep: Boipaxkenue (a - b)* HAMUIIKTE B BU/IC TPOU3BEACHHS CTCIICHEH.

N

Pewenue: (a-b)*=(a-b) (a'b) (a-b)(a-b)(cormacHo coueTaTeILHOMY 3aKOHY)
(a-a-a-a) (b b-b-b)y=a* b (ab)*=a* - b*.

[lpoananusupyume:  (abc)* =a’+ b+ ¢?

Jlnst BO3BEACHHS B CTEIICHb MPOU3BEICHNUS CIIEAYEeT MHOKHTEIN BO3BECTH B
Ty K€ CTeNeHb U HAalTH uX rpoussenaeHue. (a * b)" = a" - b"

O6paszel,

l'[pnMep: CrereHn MMPOU3BCACHUS 3alIMIINTC B BUJC IPONU3BCACHUS CTEICHEH:

2) (abedy;  6)(4-6F5  B) @ Z] M) (-2 57

Pewenue: a) (abedy’ =a’ - b - & - d°; 0)(4-6)P=4-6>=16-36= 5‘76;

2 2 2
57 5 7 25 49
B | == | === r) (-2 5) = (-2)* - 5* = —100g.
(575 (-5 £ oo\
[lpoarnanusupyume:  a*-b"=(a - b,
HpI/I YMHOKXCHUHA CTEIIEHEH C OJWHAKOBBIMH ITOKAa3aTCJIEN ] TH O-
HU3BCACHUC UX OCHOBaHHﬁ, a ITI0OKa3aTejIb OCTaBUTh HCU3ME %

IMpumep: HpomBez[eHI/Ie CTeneHeH 3 6@@&1%?1 MPOU3BEACHUS.

a)ya’ b - r) 8- 23

Pewenue: a) a5 b - & B) (—1,2)*- 5*= (1,2 - 5)*=(—6)* = 6%
U . 5.793 = (95\3.93 — (75.9)3 — (76\3 — 18
: N =r =l 2= (2@ 2 = (2 =2
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YnpaxkHeHunA

1. OnpeznenuTe, BepHBI LI HEBEPHBI PUBEIEHHBIE paBeHCTBA. O0OCHYITE CBOM OTBET:
a) (xy)’ =x%; 6) (2mn)* = 8m’n; B) (-p’k)* = p°k.

2. Tloka3aB Beipaxkenue (2abc)’ B BUIEe POU3BEICHUS CTEIICHEH, yJaluecs moiy-
YIJIA HECKOJIBKO pe3ynbTatoB. Onpenennure, KTO U3 HUX J1ajl BEPHBIA OTBET.

Camup IN'onaii KOcud Dapujg Mypan Menek
23abc 23abc? 2abc? a’b’c? 2a°b3c? a’bc?
3. CreneHb NPOU3BEICHUS MOKAKUTE B BUJIC MPOU3BEICHHS CTCIICHEH:
a) (ab)’; 6) (=3m); B) (10xy2)%; 1) (-ac)’;
n) (mpk)'%; ) (=7ab)’; x) (—0,5bd)’;  3) (—xn)®.
4. O6ocHYTe HIDKETPUBEIEHHBIC TPETOKCHHUS:

a) KBaJpaThl MPOTUBOIIOJIOKHBIX YHUCET PABHEIL;
0) KyOBbI MPOTHUBOIIOIIOKHBIX YMCEIN SBIISIOTCS MPOTHBOTIONIOKHBIMA YHCIIAMH;
B) YUTO BBl MOXETE CKa3aTh O YETHBIX U HEYETHBIX CTEIICHSIX MPOTHBOIOIOKHBIX

yucen?

5. Ananu3upysi, 3aN0THUTE TAOIHILy U cIeNaiiTe BBIBO:

Jdunna Iromans Kak u3me- Jduuna ObLim Kak u3-
CTOPOHBI KBAIPATA HIJIACH pedpa ky6a MEeHMJICS
KBaJpara P niomansb? Ky0a 00BEM?
1) a 3) a

2a 2a Y
3a 3a
2) S5cMm 4) 2cm
10 c™m 8 cM
20 cm 12 c™m
B BO3BCI[I/ITC B CTCIICHb NaHHBLIC BBIPAKCHUA !
a) (2xyY)% 6) (Bm'nph)’;  B) )i 1) (4,5pkd) - (2pdy.

. [Tokaxute B BUJIE CTEIICHU:
12

a) a> b> i, 0) 7 5x%4 2
y :(éj () () =
276k e et e) 81a'h’; 8 ;
25 =(§x"y6) :
x) (20 + 44)a’; x'%; 1) 22 xl0L ) 8
16 64
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CreneHb C HATypaJZibHbIM NOKa3aTesiemM. KOHprBHTHOCTb TPEeyronbHNKOB

' 2.6. OgHOUYNEH N ero CTaHAAPTHbIN BUA

JleaTenbHOCTb OpHouneH, cteneHb, KO3pdrLMeHT

1. Yemy paBHa momaas KBajpara, JJIMHA CTOPOHBI KOTOPOTO paBHa | exanHHIE
JUTMHBI, TUTOIA/b MPSIMOYTOJIBHUKA, [UIMHA CTOPOH KOTOPOTO paBHa | U X eau-
HHIAM JUTMHBI, TUIOIIA/Ib KBaJpaTa, [UIMHA CTOPOHBI KOTOPOTO paBHA X, 00BEM
KyOa, IyinHa pedpa KOTOporo paBHa x?

) )| x
1 X X
X

X
2. Ha ocHoge PUCYHKOB 3aIlIMIIATC BbBIPAXCHUA AJId OIPEACIIC-
HUA 1Jiomaaun rmpsaMOyTroJIbHUKOB U 00BéMa MpAMOYTOJILHOT'O
Mnapajjieiiernuieaa:

b b
S=7?

=9
a aaaaa S :

3. HazoBuTe B MOJyYEHHBIX BBIPAKCHHUSIX YMCIIOBBIC M OYKBCHHBIC MHOKHTCIIH.
CKOJIBKO pa3 B KaXIOM BBIPOKCHHHM Y4YaCTBOBAIM YHCIOBOH M OYKBCHHBIN
MHOXHATETNA?

BripaskeHue, cOCTOSIIEE M3 TPOU3BEICHUS YHCEN U CTENEHEN MEPEMEHHBIX C
HATypaJIbHBIM TI0Ka3aTeIeM, Ha3bIBAETCS OJHOYIEHOM. TOJBKO YHCIIA WIH TOJb-
KO CTETICHH TIEPEMEHHBIX C HATYPAIbHBIM ITOKA3aTeIeM TOXKE ABJISIOTCS OIHOYIIE-
namu. Harmpumep: 3; —2ab; 0,5x%°; m>.

3anuck, B KOTOPOH Ha MEPBOM MECTE MHIIETCS YUCIIOBOM MHOKHUTEIb, & 3aTeM
CIIEAYIOT Pa3HbIe IEpEMEHHBIC, 3alMCaHHbIe He 00JIee OHOTO pasa, Ha3bIBAIOT )
HOYJICHOM CTAaHJAPTHOI'O BHU/A. ByKBBI B OTHOWJICHAX CTAHAAPTHOI'O BU1a IIPHUHEAT
3anuChIBaTh B ajihaBUTHOM mopsiike: abcd...ijklmn.. xyz

YmnctoBOM MHOXKHTEIb B OJJHOWICHE CTAHAAPTHOTO BH/IA HA3bIBA K
HHEHTOM OJIHOUJICHA.

O6pasey

Hpumep: Haiinure npoussenenue: —3a - 2ab.
Pewenue: TIponsBeeHre COCTOUT U3 ABYX BBIP
YHCIIOBBIM MHOYKHUTEJIEM SIBISIGTCS -8l Oy KBEHHBII MHOKUTEIb — . Bo BTO-
poM BbipaskeHHH (2ab) uncIOBHIY MRQKUTENIEM SBIISIETCS 2, OyKBEHHBIE
MHOXUTENH — @ U b. [Ipy HAROKIGHHUI TPOU3BEIICHHS HA IIEPBOM MECTE

nii. B nepom Beipaxkenuu (—3a)

3aMUCHIBAIOTCS 4 TIPO BeneH Tpuvepsr
K02 GUIIEHPOB, BE ozmo‘menos
MHOKUATEIN 3aMlCh cst 1§ // l \A\‘
psooM ¢ KO MEHTAMH: [ i
—3a- 2ab =—6a2b. 9a - (-2)ab ——x 5y°7 -3
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PaBHBIC MM OTIMYAIOIIHECS TOIBKO KOA((DUITUEHTOM OTHOUICHBI HA3bIBAIOT-
csl MOAO0OHBIMHU OHOYJIeHAMH. Haj T00O0HBPIMU OHOYJICHAMH MOYKHO ITPOHU3-
BOJIUTH JCWCTBHS CIOKCHHUS, BEBIYUTAHNS, YMHOXXCHHS, BO3BEJICHHS B CTEIICHb U
nereHus. Bo BpeMst 1eHCTBUI CIIOKESHHS U BRIYUTAHUS CKJIaIBIBAFOTCS UITH BBIUH-
TarTcs K03(O(MUIUEHTHI OTHOYIICHA, IEPEMEHHBIE )K€ OCTAIOTCS HEM3MEHHBIMH U
pe3ynbTaT yMHa)KaeTcsl Ha olOmiee OyKBEHHOE BhIpaskeHHe. [IponsBeneHre u BO3-
BEJICHUE B CTEIIEHb OTHOWICHOB TOXKE SIBIISICTCS] OJHOUYIICHOM.

JIBa ogHOWIEHa, pa3TUYaONINecs] TOJIbKO 3HAKOM, HA3bIBAIOTCS NMPOTHBOIO-
JIOKHBIMHU OTHOYWIEHAMM.

CyMMy moka3aTelei CTEleHel MEepEeMEHHBIX OJHOYJICHA HAa3bIBAIOT CTele-
HbIO OJITHOYJIEHA.

1) a*b, 3ab, —2a°b, ﬂazb 0 00HbIE OMHOYJICHE.
7

2) 12xy° u —12x)° MPOTUBOIOJIOKHBIE OTHOUJICHBI.

3) 6 +7 =13 crenenp omHOUYICHA =3 Xty
17
4) 4 + 3+ 1 = 8 cremnens ogHOUNEHA 8a*h’c.

Ecnu B oiHOUJIEHE HET IIepeMeHHOI (0yKBEHHOT'O BBIP)KEHHS), TO €r0 MOKa3aTelb
paseH Hymto. Hanpumep: nokasarens crenenu 15, =26, 0,5 paBeH Hyiio.

Hyanb (0) Takoii onHoOY/IeH, MOKAa3aTeIb CTENEHH KOTOPOTo He ONpe/IesiéH.
Coepmacrcs CTAHAAPT: Mokasarean

OnHouwieH -
24% ( 3)ab6 ‘ aeiicTBue HbIM B —— > CTeNeHn
YMHOKECHUSA 6a3b7c 3 uE 7 45 1= 11

P .

Kosdppumment Iporusononoxknocre  Ilogodue
6

—6a’b’c 0,7a’b’c

1. Kakue U3 HIDKECIEAYIOMUX BbIPAXKEHUH SIBISIIOTCS

2) 2,55y 0) &+ a; B) @ — b, 1)

e) -Txy*; ¢) a*a; K) — lmsmzm; 5 H) Q;
3 C

k) a(-0,5); 1) 3(xy)ie * 0) 2¢.
d

2. a) Hanuimre ojiHOUICH ¢
Ilokaxxure €rQgh BU,
0) Hanmmure $o1uaQun

9 11 14, nepemenHbIMu a, b1 c, creneHbo 11,
pou3 Ysl JIByX OJHOYJICHOB.
HefraHIapTHOTO Buaa ¢ Kosdduimentom —15, nepe-

MCHHBIMH X WV, a3 M cTernieHu 8. [lokakuTe ero B CTaHIAPTHOM BHJIC.
B) [Tokakure 1 ii/OTHOUIICH B CTAHJAPTHOM BHJI€ U 3aIUIIUTE €r0 MPOTHUBO-
O0)KHOCTb.
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3. OcymiecTBUTE YMHOKEHHE, ONMUPAsSCh HA AITOPUTM NPHUBEICHUS OAHOWICHA B
CTaHapTHBIN BUI: 6a-3ab- (—%azb]
1. Ha mepBoM MecTe 3amuIIUTE NPOM3BEIACHUE BCEX YHCIIOBBIX MHOKHUTENECH
(k03¢ purenToB) onHOUIEeHA: 6-3 [—éj =-15.

6
2. 3armmmmuTe B an(aBUTHOW TMOCIEAOBATEILHOCTH TepeMeHHble (OyKBEHHBIC

MHOKUTEIIN) OOHOUIeHA a " a - a’ - b - b.
3. 3anuiimre MPOU3BeICHIE TIEPEMEHHBIX B BHJIE CTENIEHU: a * a * a* - b - b = a*b.

O0mas 3anuch: 6a-3ab-(—§a2b] = 6-3-(—%j-a-a-a2 -b-b=-15a"p"
IIpuBeMTE B CTAHIAPTHBINA BUJ] HIDKECIIETYIONIIE OHOUICHBI:

a) 4x% - 3y, 0) 0,20'%02 -(—7b); B) (—a)* - (—a)’;

r) —%ab2 -(6ac)2; 1) —1,2m*n - 0,3m; e) —3bc’ -(—y4)~§b2y.

4. [IpuBemuTe OMHOYICHBI B CTAHAAPTHBIA BHJI, ONpeeauTe Kod(h(PUIMEeHT 1 TIoKa-

3aresb CTENEHH. N
a) 3mmdm - Tmd?; 6) (—0,1k%?* - 30y%; B) —1,8cab’ ~[—§acj ;
r) 14yx2yx-[—§xy); n) (5ab)® - (—0,2a*b)%; e) 12,5(—n)b - (0,2bn?)*.

5. Cesuis omnounen 16a*h® mokasana B Buze (4a*b*)?, a Camup B Buze (2ab?)*. Kakoe
13 HAIMCAaHHBIX UMH BbIpakeHHi BepHO? OOOCHYHTE CBOI OTBET.

6. [Tokaxkute HIKENIPUBEAEHHBIC OJTHOYICHBI B BUJIE CTEIICHU OJHOYJICHA! ®
1 5°) 1

a) 64n2d® =(.)% 6 6—a18b6=(—...] ; B) ——

) (- )65 2 ) 125

r) =32x'%" = ()% 1) 0,0081a*h%” = (...)% e) 0,008p°k (.-

0) OyKBEHHBIC MHOYKUTEIN OAMHAKOBBIC, KO3 (OUIHEHT pa
B kakoM ciydae moryquInch MoJ00HbIe OHOYJICHBI?

8. Hawib, ®apun, FOcud, Anap Ha OI[aIC’I cHWab>Qzanvicay mogo0HbIe OHOWIC-
Hel. Orpenienure, 4el pe3ynbTar ;m@ bIM. OOBSICHUTE, TIOYEMY JApPYTHE

OTBETHI HE ABJIAIOTCSA BEPHBIM U,

OnHo4sIeH Qi TBET Otger OtBer

! I pujaa KOcudga AHnapa
8

Tab’c? 13a —9ab’c? 1ﬁ ab’c’ Ta’bc?
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Hanummure OJHOYJICHEI, HOI[O6HBI€ HI/I)l(GHpPIBeIléHHLIM OJHOYJICHAM:

2
§mn2k3 —42x% 2abc -56 2,347

9. Ucnomnb3ys epeMeHHbIe @, b U ¢, HaUIIUTE S5 I0JJ00HBIX 0J{HOWIeHOB, Haliute
UX CYMMY.

10. Haiiiure 00bEM 1 10118 1b HUOKETTPUBEAEHHBIX (QUTYD. 3aIUIIUTE TPOU3BEICHHIE
MOJTYEHHBIX OJHOYJIEHOB.

a) a a b) k b ot 2
a m m
a a n n
a m m

11. BmecTo OykBBI M 3amummmTe Takod OJHOWIEH, YTOOBI TOJTYYIJIOCH BEPHOE pa-
BEHCTBO:
a) M - 5a°b =20a’b*c?; 0) —6ck - M =3bc’k'%;  B) M - (2nx?)? = 6n’x*y;
r) 2kp*)® - M =72k,  m) M- M = l6x*a'?; )M - M- M =27x'%",

12. Haiinure mutomaas IpssMOYTOIBHIKA C TaHHBIMU cTOpoHamu. Ornpenennre kodd-
(PMIUEHT W TI0Ka3aTeNb CTENICHH TIOJYYSHHOTO B PE3yJIbTaTe OJHOUICHA!

25¢

Q
Qo
=

n|—

1056

14y

14. 3anumure B m} bl
a) npoussencHue uil yncna a ¢ 2 nogoOusMu KBaapara uncia b;
0) cymmy 9-tn i KyOa uncna m ¢ 3 TofoOusIMH YHcIa 1;
B My 2-X of00u# Ky0a 4nciia X ¢ KBaJpaToM 4ucia y.
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' 2.7. Bo3zBepeHue yactHoro (apo6u) B cteneHb

-1

2
Ilokaxxute cTeneHb ﬁj B BUJC OJAMHAKOBBIX MHOMKHUTEJICH.

Y 5
Onpenenure, CKOIBKO pa3 B 3TOM BBIPAKEHHUH UCIIOIB3YETCS MHOKHUTEID — .

1.
Do
3. TlokaxxuTe MPOU3BEACHIE YUCITUTENICH MHOKUTEICH B BUIE CTEIICHHU. y
4. TloxaxxuTe MPOU3BEACHIE 3HAMEHATEICH MHOKUTEIICH B BUIC CTEIICHH.

5. BbICKaXuTe CBOE MHEHUE O MOJIYYECHHOM PE3YJIbTaTe.

5
X o
l'[pnMep: TTokaxxute BBIPAXKCHHUC [—) B BUC YaCTHOI'O CTCIICHCH.

5 5
X X X X X X X-X-X-Xx'x X by x’
Pewenue: | — | == —-=.=.= == = ==.

y yyyyy yyyyy .y y e

. mn
[lpoaHanuzupytme:  Beipakenue [—j 3aMHIINTE B BUJE YaCTHOTO CTEMECHEH.
a

YrtoObl BO3BECTH YacTHOE (APOOB) B CTETICHD, CICAYET BO3BECTH B 3TY JKE CTECIICHb
n

an

v a
JEMMMOE (YHCITUTEND) U IENUTENb (3HAMEHATENb) M HAUTH UX YaCTHOE. | — | =—
w (a : b)'=a": b". b b

Ob6paseuy

IIpumep: 3anummre cTeneHb YaCTHOTO B BUJIE YACTHOTO CTENEHEeH ¢ OIMHAKOBLIMHU

2
MTOKA3aTelsIMH. a) (2;bcj ; 0) (—3pk : 4ab)’. \
m

2
2abc 2°a’h*c*  4d’bhc’
Pewenue: a) == -—; 0) (=3pk: 4 aby 5 (-3 : %).
3m 3m 9m
| MpoaHanusupyime: a":b"=(a:

[Ipu neneHun CTENeHel ¢ OJMHAKOBBIMU IMOKA3aTeIsIM eT pa3IeiuTh
OCHOBaHHE JICJIMMOT0 Ha OCHOBAHHE JICTIUTEIIS Ugd@IHCATh HAJ IOy YCHHBIM YacT-
HBIM TTOKa3aTelb CTEIICHH. .

Ob6paseuy
27a’b"
IMpumep: YactHoe noxgm e BlBue gTellchHn.  a) 8° @ m’; 0) 5
64m
% 3
274'b"”
Pewene: ) ¥oni= O Sy L)
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YnpaxkHeHunA

1. Onpenenure, BEpHO WM HEBEPHO MPUBEIICHBI CTEICHH Apodeii. Mcnpassre ommo-
KA U 06'I>$ICHI/ITC§

4 2 2 2 2 2 2
(2] =L o) [-2] =k m[-2]oom plarb) g tl
b’ 7 49 12 144 m m
N (gj_a_ o) -2 w(z)-L o(-L) -
b) bV 5 25° 2 8’ Tk) 49k
2. [lokaxkure 1poOH B BHJIE CTEIICHU: ]
a 81a* 1 4a x° —642
O L B ) P e
b 16 32 (Sb) 15 27
3. Hanmumme OTHOIIICHHE TaKWUX BBIPAKEHUM, YTOOBI MOKHO OBLIO MOKa3aTh MX B
BHUJIC KBajJpara Kakoi-1m0o IpooH.

4. Hanumnte OTHOIICHNWE TAKHX BBIPAKEHHUH, YTOOBI MOXKHO OBUIO MOKa3aTh MX B
BHJIe KyOa Kakoi-1mbo npoowu. . o o
64a° (8a” | (4a
B ) bt

5. HarmumuTe OTHOIICHUE TAaKWUX BBIPAKEHWH, YTOOBI
6. 3anuchIBas ANTOPUTM TMOCIEAOBATENBHOCTU JCHCTBUM, BEIUUCIUTE 3HAUCHUE Z:

MOYKHO OBLITO TIOKa3aTh UX B BH/C KBaJpara WK Kyba
KaKOU-1100 JIpooH.

Ne X Y zZ
2

a) = 0,1 X2- 0,49 +Y? - 430
2

6) -3 0,5 | 168:X°—150:Y?

B) 2 24 -33: 18+ Y?

r) 04 0,4 -0,5°+ (-0,5) - Y°

)~ + (-3  6)20-6-2% B) 43—(

M2-3*-3-2;  €)0,5 34 04 2% &) - 73+(_ K) 343 + 433

3)8-0,5° + 15-0,2% n) 1) (7,9° — 3,039).

640
8. Pemnre ypaBHeHUA.
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' 2.8. BoipaxkeHuAl €O CTeMNeHblO C HaTYPaJIbHbIM NOKa3aTenem

1.

ObocHyiiTe, KakHe CBOHCTBA CTETIEHW HEOOXOAMMO HCIOIh30BATh, YTOOBI HANTH
3HAYCHUE TAaHHBIX BHIPAKCHUMN:

a) 1,1° -(%)5; 6) 2,3° :(2%)5; B) ()% D) (a2)” :((a“’ )”)8.

a)

32 (33 2
vor

0)

>

Co)

w 5125 @y

2520

64°.8*"

. Berancnure:
12" +12" +12" +12" +12" +12"

6 (36)

. UToOBI HAWTH 3HAYCHHUE BBIPAKCHHUS, 3AIUILINTE AJITOPUTM M HAHJIUTE 3HAYCHHE:

b

1. Bripaxkenne 64° 3amennte crenensio (2°) wm 28,
2. Boipakenne 8 3amenwure crenenbro (2°) mmm 2'%;
3. Haiinute mpowusBeneHHE pe3ynbTaToB MEPBOH U

BTOPOM KOMaH[I;

4.Crenens 4° Bo3BequTe B 7 CTENEHD;
5. Pesynbprar 4eTBEPTON KOMAH[bl pa3fesiuTe Ha pe-
3yJbTar TpeTI)eﬁ KOMaH/IbI.

a)

6"+6"+6"+6"+6"

50 paz

64" +64" +64" +...+ 64"

8" + 8% +8%" +...+ 8"

30 pas

HUS JTAHHOT'O BBIPAYKCHUS !

>

r)

b

6)

49" +49™ +49™ +49™ +49™

72m+72m+72m+72m+72m+72m

k pas

B

555 5

25" +25" 425" +...+25"

m pas

. 3anumnTe B Ta6nnuy ﬂeﬁCTBHH, KOTOPBIC BbI ITPOU3BCIIN AJI HAXOXIACHUA 3HAUC-

a)

2
_42.i+1,5. 2
24 3

| nevictBue

11 nelicTBue

111 nevicTBue

IV neiictBue | V gelicTBre

6)

(—1%)2 +(-3):27

1 nevictBue

11 nelicTBue

111 nelicTBue

a-a’ a

. 3anumuTe JAHHBIC BBIPAXXCHUS B BUAC CTCIICHU C OCHOBAHUE

2n 3 3n+l 2-n

-a a

-a

a)a":a* 0) ——; B)
a

312 d43

.75

CTCIICHb C HaTypaJ'ILHB
¥ OTBCT IpUMCPOM.

CHyMHTe

cecm,a=-07ub :‘(),5

OKAHYNBA

— T)

a

. Haliiure 3HaueHHe BbIPAKECHUS:
( a4 )6 e
a) —F——
BB
6
7c
§)
) (96]7

. Kaxoii umbpon non

; ) a
a2n

7

m+1

ST HATypaJbHOE YHCIIO d, YTOOBI Jr00as ero

KasaTeJeM 3aKaH4YMBajach Ha Ty ke mudpy? O6o-
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' 2.9. DopmMyna NnpocToro NPOLEeHTHOro pocTa
i
al
1

Axwmen, BioxuB B 6ank 10 000 maHaToB Ha Jieno3urt, 3a0pai ux ¢ 20%-bM po-
CTOM cIycTs roj]. OnpenenuTe CKOIbKO JEHET CIYCTs To/ 3a0pain AXMe:
1. Hatigure 20% ot ancaa 10 000.
2. [IpubaBeTe Kk nonydeHHoH cymme 10 000.
3. BrIcKaxuTe cBOE MHEHHUE O MOJIYICHHOM PE3yIIbTaTe.
Mawmen, BioxuB B 6ank 10 000 manaroB, 3a0pai ux cmycts 2 rona ¢ 15%-bim
POCTOM 3a KaKIIbIH Tofl. BeramciuTe, CKOBKO TEeHeT 3a0pai u3 Oanka Mawmen:
1. Haiinure 15% ot gucma 10 000.
2. YMHOXBTE 3TO YHUCIIO Ha 2.
3. Ilpu6assre k noxyueHHou cymme 10 000.
4. BpickaxuTte cBOE MHEHHE O IOJy4YeHHOM pe3ynbTrare. OObSICHUTE, KTO MOy T
JICHeT OOoJIbIIIe.

3anauya: 3a HanmMCaHHOE MPOU3BEACHUE MUCATENb Moxy4dmi ronopap B 50 000 fa-
HaToB. OH BIIOXKWII JICHBI'H B TOCYJAapCTBEHHBIN OaHk 1oy 12% romnoso
JIOXOJ1a Ha BIIOKEHHYIO CyMMY Ha cpok 3 rona. Onpenenure, CKOJIL\I[CHCF

BBIJIACT OAHK MHUCATEI0 B HA3HAYCHHOE BPEMSI.
Pewenue: [l pemenus 3agaun Hanure 12% ot 50 000 maHaToB:
YeH

50000-£ =6000 (Manaros
100
1aTOB). 10 CYMMY
% 00 (MaHaTOB).

D1BeT: 68 000 MaHaTOB.

Crnycrst ]

CH'yC'TSI ww w
2 roma = 1 ron

YBenmunm 3710 gncio B 3 paza: 6000 - 3 = 18 000 (M3
pudaBuM K TepBoHadanbHON cymme: 50 000 + 18 000

HeAatenbHOCTb .

.
3anuImTe JaHHBIH B 00pasie ¢ BeIpakeHI: 50000+ 50000- Az -3,

Brinecure 50 O‘OQ 3a EKOOKH OM BBIPAKCHUU: 50000-(1+%). Nrak,

0003HAa4YUB KOH KBOHM S, MOJyYMM HMXKECIEIYIOUIylo (OopMyIiy:

S=50000[1+12—'
100
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3anumure B O6IJ_I€M BUIC q)OpMyHy, IMOJIYYCHHYIO B ACATCIIbHOCTHU:
rn -
Dopmyma S, =S, | 1+ Too | HasbiBaeTCA (hopmyJ10ii MPOCTOTO MPOLEHTHOTO POCTA.

3neck Sn — KOHEYHAs CymMMa, S — Ha4allbHas CyMMa, I — YUCIIO, TIOKAa3bIBAOLIEE
MPOIICHTHBIN POCT Ha HEKOTOPOE BPEMSI, I — CPOK XPAaHEHHUSI CYMMBI.

[pumeuanue: Eciu koneuHas cymma (Sz) OyJ1eT MEeHbIIIE IEPBOHAYATBHON CyMMBEI (S),

v rn
TO TI0 CBOEMY CBOMCTBY YMEHBIIIEHHsT (DOPMYJIa 3aIichiBacTes B BUIE S, =S, | 1- —j .

100
O6paszey

3agauya: CeBWiib Ul OIUIAThl ONpEENIEHHON ycIyru mnojokuiaa Ha cyer 500 maHar.

B cuny ornatel oxa3bIBaeMo yCIyTH BIOKEHHAs! CyMMa €KeMECSIYHO YMEHb-

manack Ha 10%. Cxonbko neHer ocranercs y CeBuiIb Ha c4eTy uepes 3 mecsia?

Pewenue: S;= 500, n = 3, r = 10. Tak xak cymmMa yMEHbIIAETCS, BOCIIONL3YEMCS
(hopmynoi U3 MpUMedaHus:

S, =500- 1_£ =500-l:350. OrtBet: 350 maHar.
100 10

YnpakHeHuA

1. B ¢popmynax S, =S, (1 +%) usS, =8, (1—%j 3aMEHUTE 71, I' U S IPYTUMH Be-
JTUYIAHAMH.

2. AliTeH yTBepKIaeT, 4To BiIokeHHbIe B 0ank 300 maHaToB ¢ joxoxoM B 30% romo-
BBIX 4epes 5 neT yBenuuarcs 10 750 manatoB. [lo-Bamiemy, BepHO Jin €€ yTBEpK-
nenue? OO00CHYITEe CBOE MHEHHE.

3. a) [lom kKaKyro TOJOBYIO TPOIIEHTHYIO CTABKY CIIETYET BIOKHUTH AKUQY cyMM

1000 manaroB, 4ToObI citycTs 8 et mony4duth 2 000 manaToB? )\
0) Kakast cymma, BroskeHHast B OaHK € TO{OBBIM HPOLIEHTHBIM POCTOM B 1
roj coctaBut 7 316 manaroB? Eciu 3Ta e cymma OyneT BJio
ToBOH cTaBKoi B 20%, CKOJIBKO JIEHET MOYKHO TTOTyIUTh 1@9
4. JlortomHUTE TAOIUILY, HCTIONB3YS (POPMYITY TIPOCTOTO PO

Ne  Bank TI'onoBoii mpo- | Buoxkennass | Cpok B OHEYHasl CyM-
- LEHTHBI pocT skeHus (J1eT)| Ma (MaHar)

1 | I6ank 2 3 840

2 | 1I 6ank 25% 4 4 000

3 | III 6ank 15,3% 7 295

4 | 1V Gank 1145% 10
OcHoBbIBasch Ha TaGhuII Ha CIIeIyIOLIHe BOPOCkl. Bo BpeMst BbIUHC-
JICHUS KCTIOJIB3YITE KAMbK
a) B xaxyto cymmy npe Tcst BioxkeHHbIe B | 6ank 3 000 manaro yepe3 roxa?
6) Cxon cxer BeiuiaTut 11 6ank gepe3 6 mecsres 3a 7 000 manaToB?

63



Mmasall

B) CKOJIBKO JICHET JIOJKEH OyeT Bhimiatuth 11 OaHk 3a 4 rona npu roJoBoH mpo-
LeHTHOH cTaBke B 20% 3a HauabHYIO CYMMY, YKa3aHHYIO B TaOnuie?

. st 3arsiTus 6usnecom Cymeiiman B3sn B kpeaut 20 000 maHatoB Ha 5 yeT u3
6anka nog 10% romoBbix. CKOJIBKO JI€HET NOJKeH BepHYTh B Oank CyneiimaH B
Ha3HAYEHHBINA CPOK?
. I[IpakTnyeckas padora. Haru pemmn KymmuTh MOOMIIbHBIN TeJIe()OH CTONMOCTHIO
642 manara B kpenut. CraenaB nepBoHadaibHbId B3HOC B 200 MaHaTOB, OH CTall
BBIMJIAYMBATH OCTABIIYIOCS CYMMY Ka)IbIi Mecsl. baHKOBCKHi paOOTHUK BBLAAI
eMy CIeIyIOLIyI0 TaOluIly OTUIaThl:

Ne|  Jlara Havanenbni | Cymma | OcHoBHasi  Pasnm-  Koneunblii

omiarel | Gananc (M)  omaarel cymma (M) ma (M) | Gananc (M)

1 17.10.2013 442.00 81.00 69.95 11.05 372.81
2 17.11.2013 372.81 81.00 71.68 9.32 301.88
3 17.12.2013 301.88 81.00 73.45 7.55 229.18
4 17.01.2014 229.18 81.00 75.27 5.73 154.67
5 17.02.2014 154.67 81.00 77.13 3.87 78.29
6 17.03.2014 78.29 76.47 74.51 1.96

HToro 481.47 442.00 39.47

Onupasick Ha TaOIUILY, ONIPEIEITHUTE:

a) CKOJBbKO JICHET BBIIUTAunBall Harm KaskIpril mecsi?

0) Ompenenure MPUOTU3UTEIHEHO C TIOMOIIBIO KAIBKYIISITOPA, CKOIBKO TPOIICHTOB
OT OCHOBHOM CyMMBI COCTaBMJIO YHCJIO, 3alicaHHoe B rpade «Pa3Hura», Bo
BpeMst orutaTel 17 oktsa0ps, 17 HosOpst u 17 mapra.

B) CKOJIBKO JICHET OCTAJIOCh BBIILIATUTL Haru B KOHIIE OKTSIOPS, Hauajie HOsIOp

r) CrobKo JeHer 3a TenedoH B uTore BeIUIATIUI Haru B 6aHK? Py

n) Ha ckombko BeITutaueHHas Haru cymma Gorbliie CyMMBI, BBITUTAYCHHOM B CITY-
Yae HAJIMYHOW OILIaThI? x

. Camup B3s1 u3 6aHKa KpeauT Ha cymmy 4500 MaHATOB U, B
Mecs o 800 MaHaToB, Toracwuil KpeauT 3a 6 MecsaiieBRCoQ

Ka)KIbINA
TaOMMITY OIlJia-

ol Kpeauta Camupa. OnpenenuTe CKONbKO JIeHEeT T aMup @ TOA0BOU
MPOICHT OaHKa.

. B bopmynax Sn =r S,A+r%n)uSn=S (1-r%n)n XPaHCHIS BIOKCHHOMN
CyMMBI. (7% = 100 ). 3 3TUX paBeH uimre GopMyiry, o KOTOPOH MOXKHO

BBIUHCIUTH 7. Haitnure n, echu:
a) Sn =500, S;=2500
6) Sn=2500, ‘SO =

. Jlnst ucnonszofan eji€nnoii yciryru Jlstuda nonoxuna Ha coit cuér 1000

MaHaroB. [1o 1OROBOPHK 3a HUE YCIIyTH, 3Ta CyMMa KaKJIbIi MeCsIIl yMEHbIIIa-

etcst Ha 5%. Uep JIBKO MECSIIEB CyMMa Ha cueTy Oy/eT paBHa:

a) MaHar; 0) 700 mamnar; B) 400 maHar; r) 100 manat?
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' 2.10. Dopmyna CNOXHOro NPOLEHTHOro pocTa

KimenT monoxxwit Ha cuér B 0anke 35 000 maHatoB cpokoM Ha 2 roia. CKoJib-
KO ZIeHeT OaHK JOJDKEH OyJIeT BEpHYTh KIIMEHTY Yepes3 2 To/1a, eclii 0aHK KaXKIbIi
TO/l YBEJIMYMBAET CyMMY Mpeaslay1ero roaa 1o 3%?
1. Haiinure 3% ot cymms 35 000 manaTtos.
2. Cnoxute nomyueHHoe yucio ¢ 35 000.
3. Haiigute 3% OT MOIy4€HHOW CYMMBI.
4. CaoxuTe 3TO YUCIIO C PE3yJIbTaTOM BTOPOU ONEpaLiH.
5. BpbICKaXuTe CBOE MHEHHE O PE3YJIBTATE.

3apauya: Hycpar nonoxwun B 6ank 7 000 manatoB. ['ogoBoii npoLieHTHBIH pocT 6aH-
ka coctasinseT 11% ot cymmsl npeapiaymero rofa. Kakyio cymmy momyuut Hycpar
yepes 2 roga?

Pewenue: B nepswiii ronm 7 000 manaroB yBemmumanchk Ha 11%. CrnemoBarens-

HO, B KOHIIE TIEPBOTO TOAa CymMMma OyIeT COCTaBJISATh 7000+7000-£:7770

(manaroB). Bo Bropoii rox 7 770 manaroB yBesmumiauck Ha 11%. Cnenosatenb-

HO, B KOHIIE BTOpPOTO rojia cyMMa yBenuumiach Ha 11% oOT cymMBbl mepBoro roja:

7770+ 7770 - % =8624,7 (MaHATOB).

[eatenbHoOCTb

3anmmieM pemeHne 3a/1a9u, TaHHOW B 00pasIie, B BUIE BEIPAKCHHUS:

OTtBert: 8 624,7 MaHaTOB.

7770+ 7770 - i BrineceM 3a ckoOKy MHOXKUTENH 7770 3TOr0 BBIP 71
7770- (1 + 1)
10
B nocnennem BelpaxkeHnn 3anuieM yncio 7770 ciemyromny paAs0OM
7770=70-111= 7000-£
¢ 10
TosydeHHBII pe3y/IbTaT 3aiuiIeM B Shipa (*)®mecto uucna 7770:
2
7770- 1+£ =70 + +—1 =7000- 1+£
100 1 100 100

Takum 06pa3om, eciiu KQHe y 0003HaYHUM 3HAKOM S, TO TOJIyYUM CIIE/Y-

roniee Beipaxkenue: S="7
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r n
Dopmyiy S, =S, [1 + ﬁj Ha3bIBAIOT (POPMYJIOHH CII0KHOTO MPOIIEHTHOTO POCTA.

3meck S, — KOHEYHast CymMMa, S| — HavallbHas CyMMa, ' — YHCIIO, TIOKAa3bIBAIOLIEe
MPOIICHTHBIN POCT Ha HEKOTOPOE BPEMSI, 72 — CPOK XPAHEHHSI CYMMBbI.

YnpakHeHuA

1. Ucmann yTBepknaet, aro 700 MaHATOB, BIOYKEHHBIE B 0AHK C TOIOBBIM IIPOIICHT-
HbIM 710Xx010M B 10% OT cyMMBbI IpeAbIAYyLIEro roaa, yepes3 2 roga coctassat 800
MaHaTtoB. BepHo 11 ero yTBepxaeHue?

2. Apxwurexrop peui ronopap B cymme 100 000 maHaToB, NOTYYEHHBIH 32 IPOEKT
MOCTa, BJIOXKUTH B JiBa OaHka. [10J10BHHY 3TOW CyMMBbI OH BJIOXKHJI Ha 3 rojia B ro-
CyIapCTBEHHBIN OaHK C TOIOBBIM ITPOLIEHTHBIM POCTOM 7% OT BIIOKEHHOW CYMMBEI,
a BTOPYIO MOJIOBUHY — Ha 2 TO/la B KOMMEPUYECKHAH OaHK C TOIOBBIM ITPOIIEHTHBIM
poctom 10% ot cymmbl nipeapayiiero roga. Kakoii 6ank jgan 6osblie qoxona?

3. Onpenenénnas cymMMa, BIOKCHHAas B 0aHK € TOJ0-
BBIM IIPOLIEHTHBIM pOocToM 25% OT CyMMBI Ipe-
JBITYIIETo Tofia, yepe3 Tpu roga coctasmia 100
MJIH MaHatoB. Kakoii Oblia IlepBoHaYaibHas CyM- 5=
Ma, BJIO)KCHHasi B OaHK?

100 maH.

4. OcHOBBIBasICh Ha TaGJ’II/II_Iy, OTBCTHTC Ha CICAYIOIIHUEC BOIIPOCHI:

e Bank Fo;lonoﬁu npo- | Cymma Cpok Tun ¢popmyJisl npo-
LHEHTHBI pocT | (MaHaT) IIEHTHOI'0 poCTA

1 I Ganx 15% 3000 1 mecsin

2 11 6ank 11,5% 3000 |12 mecsies

3 IIT 0ank 12,3% 5000 2 roma

4 | IV bank 14% 10000 3 roma
[IpoBeauTe BEIUMCIIEHNE C TIOMOIIBIO KATBKYISATOPA.
a) CKOJIBKO COCTaBUT B KOHIIE CPOKa CyMMa, BJIOXKE I

IIPOCTOTO MPOIEHTHOrO pocTa’?

0) CKOJIBKO COCTABUT B KOHIIE CPOKa CyMMa, BIIOYKEH 11 u [V 6ank Ha ycio-

BUSIX CJIOKHOTO MTPOIIEHTHOTO POCTd?

B) Ecnmn B OaHK ¢ rofoBoit CTgBR i 13%0 BIQkuTs cymmy B 4 000 manaToB, Kakas
CyMMa TIOJTyYUTCS uepes3 JTHA FOMANPRYCIOBHU KaK POCTOTO, TAK U CJIOKHOTO
MPOLIEHTHOTO POCTa% OQK yCIIOBUH BBITOAHEE?

r) Kakyto cyw;’ cT@BUT ¥epe3 3 roma 5 000 mMaHaTOB, BIOXKEHHBIX B OaHK C

TOIOBBIM IIP@CTHI HBIM poctoM B 10%?
5. CocraBisis 1100 gy, MPUMEHUTE KaK GOPMYJTy IPOCTOTO MPOLIEHTHOTO POC-
Ta 1 (OpMYITy CIIOKHOTO IPOIIEHTHOTO POCTA.
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6. [IpakTuueckas padora. [Ipoananusupyiite U cCpaBHHUTE YCJIOBHUSA KpenuTa B
npencTaBineHHoN Tabnune. CocTaBUB COOTBETCTBYIOIINE BOIPOCHI, OTBETHTE HA
Hux. Kakyto cyMMy Hy>KHO OyaeT BEpHYTh B OaHK B KOHIIE CPOKa, €CJIH B3SITh U3
91X 6ankoB 3000 MaHaTOB MOA HU3KUH MpoLEeHT Ha | rox?

YcnoBust kpeaura 1-ii 6ank 2-ii 6aHK
CymmMma kpeaura 300-7000 AZN 150-3000 AZN
Cpox kpeaurta 12-18 mecsues 3-24 mecsres

Iiponeaminenmea Mun.: 26% (romoBoii) Mun.: 28% (ronoBoit)
Makc.: 32% (ronoBoif) Makec.: 30% (TomoBoit)
ObecrieueHre Kpeaura 1 wim 2 mopyuurens 3anor
Mosxet ObITh TOTPeOOBAHO
CTpaxoBaH¥e CTPAXOBATHE KHHH 1 CTPa- He TpebGyeTcs
XOBaHHUE OT MHIMBHIYaIIb-
HBIX HECUACTHBIX CITyJacB
Croco0 oruiarel B kon1e cpoka xpennra C npenoruratoi
Cpox paccMOTpeHwHst B tedenue nByx pabounx | B TedeHue nByx pabounx
3a5BKA THEH THEN
MuHuManbHBINA BO3pacT 20 et 20 et
OepyImiero Kpeaur
MaxkcumaibHBINA BO3- 62 roga 62 roga
pact OepyIiero KpeauT (st sxeHIUH — 57 1eT) (st JKeHIUH — 57 ner)
MuHuManbHOE Tpedo-
BaHNE K MECSYHOMY 200 AZN 120 AZN
JIOXOIY

L 2

3amaua: Kakyro CyMMy JOJDKEH OyJleT BEpHYTh OaHKY KJIMEHT, B3SBIIMH B Kpel

2000 manaToB 11oz1 26% OT epBOHAYAILHON CyMMBI CpOKOM Ha 18 MecHiieB"
Pewenue: CornacHo ycaoBHUIO 3aJauu:

S, = 2000 manaros; n =18 mecsueB = % =1,5rona; r =R6.

CormacHo opMyIie IPOCTOrO MPOIEHTHOTO POCTa:
S =8, [ 147 | =2000[ 142513 )~ 5750,
100 100

n

. OTtBeT: 2 780 MaHaATOB.

7. Azep B35t 5 000 MaHaTOB B KpenuLk U3 QaHK@ C TOAOBBIM MPOIEHTHBIM POCTOM
B 12,5% oT nepBoHaYaIbHON MbIKa CyMMYy OH JIOJDKEH BEPHYTh OaHKY
qepes a) 6 MecsIeB; g)&S MegsreB?

8. Bo Bpems Bbrumcie crayio THO, YTO YHCJIO aBTOMOOWIJIEW TOPOJICKOTO
HAaCEeJICHUS YBEIUUNBACRCS neiif Ton Ha 15% 1o cpaBHEHUIO € MPEABITYIIUM
rozoM. O €JINTE BO CKOJIBKO pa3 BBIPOCIIO YUCIIO aBTOMOOHIICH B TEUCHHE S JIET.
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' 2.11. KOHrpysHTHbIE TPEYro/ibHNKN

1. CorHuTte mocepeauHe Oeblii TUCT OyMar.
2. Ha omHO# U3 CTOPOH HaYepPTUTE TPOU3BOIHHBIN TPEYTOIBHUK.
3. Pazpexbre HOXKHULAMH CBEPHYTHIN JINCT OyMaru o KOHTYPY TPEyroJbHHKA.

e B Bi
B
‘ C G
A Al

4. Ckompko (huryp momydmnoch? BeICKaKuTe CBOE MHEHHE O CTOPOHAX M yTIIax
moIrydeHHbIX Guryp. Uto mpou3oiaeT, ecim HaOKUTh CTOPOHBI (PUTYp IpyT
Ha pyra? MoXHO JI1 cKa3aTh, YTO OHU PaBHBI?

OTpe3ku ¢ paBHOH JUTMHOM HA3BIBAIOTCS KOHTPYIHTHBIMHU OTPE3KaMH, YIJIbI C
paBHOM rpajlyCHON MEPOM HA3bIBAIOTCSI KOHIPYIHTHBIMH yIJIaMHU.

Ecnn y AByX TpeyroiabHUKOB COOTBETCTBYIOLINE CTOPOHBI U YIJIbI KOHTPYIHT-
HBI, TO TaKUE TPEYTOJIbHUKN Ha3bIBAIOTCS KOHTPYIHTHBIMH.
KoHrpysHTHOCTB TPEYroJbHUKOB 0003HAYACTCS 3HAKOM «=).
AABC=AABC, *
HUrak, ecin, AB=AB;AC=AC;BC=BC u/ZA=/2A; XBl;
£C = ZC, 1o tpeyronbhuku ABC u A B C| KOHIDYSHTHBI.

BCRE O BH CTOPOH
JICKAT KOHI'PYSHTHBIE YITIbI U IPOTUB COOTBETCTBCHHOM OHTHBIX YIJIOB JIC)KaT

KOHI'PYSHTHBIE CTOPOHBI.

A C = A MNK, To KOHTpy>HTHEIE
SHTHBIC YIB! 6EPyTCs B TOCTEIOBATEIBHO-
C B BC Oﬁ X HA3BAHUSIM B OTUX TpeerJILHI/IKaX.
IBC=NK;AC=MK ) _
. /M ; /B=/N; /C= LKJ BEPHO.
NK; BC=MK; AC=MN | _
M < /A= /N; /B=/K; /C= AMJ HEBEpHO-
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YnpaxkHeHuA

1.

. Tpeyronsauk ABC xoHrpysHTeH TpeyronbHuky MON,

.B Terpanu B knerky Hauepture TpeyronbHuUK ABC,

. B TeTpanm B kieTKy HaYepTHTE MPOU3BOIBHEIIN YETHIPE-

. MoryT 111 OBITH Hnmgnp e

SBNIAKOTCA JTM KOHIPYSHTHBIMU A

ObocHyiiTe CBOIi OTBET.

. SIBRSIOTCA NI KOHTPYSHTHBIMU N P
yriel AOB u PKD (puc. 1 6)? V \l
M la

OG6ocHYyiiTe CBOIi OTBET. puc. 1b K

. Bmecto 3Haka «?» HanumIuTe Ha3BaHWE TPEYTOJIbHHUKA, KOHTPYIHTHOTO JTaHHOMY

TpeyroNbHUKY (prc. 2). O60CcHYHTE BEIOOP MTOCIEI0BATEIFHOCTH HAITHCAHUS OYKB.

6) C E T
A TIT B D

5 —¢D i E

B D A D
B) r)
ABED = A?
ABAC = A?
B
A C puc. 2 C H

mo0pakéHHOMYy Ha pucyHke 3. Ompenenure THHY
cropoH TpeyronbHuka ABC. HazoBuTe KOHIpySHTHbIE
YIIIBI ATUX TPEYTOJILHUKOB.

KOHTPY?HTHBIH TpeyronbHuKy PKF, nzobpaméHHOMy
Ha PUCYHKE 4.

xyroiabHUK ABCD 1 KOHTpY3HTHBIN €My 4eThIPEXYTOb-
Huk MNPK. Haueprute orpesku AC u MP u Hanummre

Ha3BaHME TIOJTyUYCHHBIX KOHTPYIHTHBIX TPEYT WKOB.
. Haueprure 6uccexkrpucy OC yriia éOB enCHTe, KaKie U3 HIDKETIPUBEIEH-
HBIX YTJIOB SIBJISIFOTCSI KOHTPYSHTHBIMEL Cu/BOC; ©6)ZAOCwu ZAOB;

B) ZAOB u ZCOB. O00CHyITe @BOIJQTBET.
HBIG TPCYTOIBHUKN KOHTPYIHTHBIME?

a) OCTpPOYTOJIbHBIC HQTy ¢ TPeyToJbHUKH; 0) MpsIMOYTOJBHBIC H
TYHOYTOJIBHBIE TPEYTO. ; paBHOOEIPEHHBIE ¥ PABHOCTOPOHHHE Tpe-
YTOJBbHUKU. Ob6ocHylTTe CBOI OTBET.
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' 2.12. MepBblil NPU3HAK KOHFPYIHTHOCTN

TpeyrojibHMKoB

[eatenbHoCTb

1. BcromHuTE NPaBUIIO IOCTPOCHUS! TPEYTOJIb-
HHKA 110 IByM CTOPOHAM U YTITy MEX]Ty HUMH.

2. Iloctpoiite  Tpeyroapuuk ABC, rme
AB=3cm, AC=5cm, ZA=30°.

3. Ioctpoiite Tpeyrompauk AB,C,, rme
AB, =3cm, AC =5cmMm, LA, =30°.

4. Ilepensunsre TpeyronbHuK ABC Tak, dTo-
Obl OH coBman ¢ TpeyroipHuKoM A B,C,.
C kakoii cTopoHo# copmajna cropona BC?

5. Yto BBl MOXKETE CKa3aTh O TPEYrOJbHHKAX
ABCuAB,C?

——

>
<______________

0T IPU3HAKU KOHIPYIHTHOCTH TPEYTOIbHUKOB.

J11st IpOBEpPKU KOHI'PY3HTHOCTH TPEYTOJIBHHUKOB CO-
BCEM HEOOs3aTeNbHO TPOBEPSATh KOHTPYIHTHOCTH
BCEX 6-TM WX OCHOBHBIX DJIEMCHTOB (TPH CTOPOHBI U
TpH yriia). JIJst 3TOro J0CTaTouHO MPOBEPHUTH KOHTPY-
SHTHOCThH OCHOBHBIX TPEX 3JIEMEHTOB. JTO JIOKa3bIBa-

Tpuznax KOHepyIHMHOCIU NO O8YM CIOPOHAM MPEY2OTbHUKA U yzzzy MedxHc

numu (I npuznax):

OTBETCTBYIOLIMM JABYM CTOPOHAM U YTy MEX Ly HUMHU APYIOrO TPEYTOMlb

TPEYTOJIbHUKN KOHIPY3HTHBL [lepBblii pU3HAK Tak)Ke HAa3bIBAKOT IT

Ecnu 1Be CTOPOHBI M yTOJI MKy HUIMH OTHOTO TPEYTOJIbHIKA KOHTPY H@HBI CO-
(cTopona, yroi, CTOPOHA).

AAOC = ABOC.

Pewenue: PaCCMOTpI/IM it ke 1 Tpeyrom,-
HUKH AL C. (gornacHo ycnoBuio OA =
OB, O 0 OHa 000WX TPEYTOJNbHU-

puc. 1 B

2

3apauya: Ha ctoponax yrma MON mnpoBeaeHbl KO

sHTHBIE 0Tpe3kn OA u OB. Touka C, pacnono-
JKEHHas Ha 6Hcce1<Tpnce OD coeuHe-
Ha ¢ ToukaMH A u B Qp 1) Qlokagkure, uyTO

A

koB 1 LARC BO notomy 9to OC — 6uccexrpuca). Torma cormacHo I

MpU3HAKy KOHTPYIHTHOCTH TpeyroasaukoB, AAOC = ABOC.
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YnpaxkHeHuA

1. MoXHO 7T CUMTaTh JaHHbIE HA PUCYHKAX TPEYTOJIbHUKH KOHTpy3HTHBIMU? [IpH-
Beaute npu3Hak CYC u 000CHy#TE CBOI OTBET.
a) 0)

C B B

N R A A
puc. 2 puc. 3

2. [IpakTnueckas padora. B TeTpaau B KJIETKy HAUEPTUTE
yroJ1, KOHrpy3HTHBIH yriry A (puc. 4). Ha ogHO# cTopone

3TOTO yIJla OTMETHTE OTPE30K, KOHTPYSHTHBIH OTPE3KY b, ¢ b
HayvaJIoM B TOUKe A, a Ha Ipyroil CTOpOHE — OTPE30K, KOH-

TPY3HTHBI OTPE3KY ¢, ¢ HadaJloM B Touke A. KoHeuHble C_o
TOUYKH ITOJyYEHHBIX OTPE3KOB 0003HAYBTE COOTBETCTBEH- it

Ho 6ykBamu B u C. bByneT nu KOHTpysHTEH, M0-Balliemy, puc. 4

TPEyroJIbHUK, HAUEPUYECHHBIM KaXKJbIM YUYEHUKOM KJjlacca,
TpeyronsHIKY ABC? O60CcHY#iTE CBOI OTBET.

3. N3BectHo, uto AABC = AKLM = ADEF. OnpenenuB, TIHMHY COOTBETCTBEHHBIX
CTOPOH U IPalyCHYIO MEPY COOTBETCTBEHHBIX yIJ10B TpeyroibHukoB KI.M u DEF,
3aIOJIHUTE TAaOIHUILy.

AABC AB=6cm; BC =12 cMm; AB=7,5mm; AC = 1,4 mm;
ZB =105° /A =53°

AKLM

ADEF

4. OcHOBBIBAsICh Ha JAaHHBIE TPEYTOJILHUKH, MOXKHO JIX CKa3aTh,
Ecnu Her, To Kak cienyeT U3MEHUTh Ha3BaHUsI BEPILUH TP
OBbI MOXXHO OBIJIO TOBOPUTH O KOHTPYIHTHOCTHU 3TUX TPEYT!

.

5. B TpeyronpHuke AB®or Ru OBEIUTE OTPE3KU B CTOPOHY, IPOTUBOIIOIIOXK-
Hyto ctopoHaM AB nAC, MipaBHBIEPTUM OTpe3KaM 1o JuinHe. KoHeuHble TOUKH
MOJIyYEHHBIX OTPE3KOB aypTe COOTBETCTBEHHO ToukaMu D u E. MoxHo 11
CKasarb, peyronsaukd ABC u AED koHrpysHTHBI? OO0CHYHTE CBOIi OTBET.
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6. AABC — paBHoGenpennslii: AB = AC. buccekrpuca, npoBef¢HHas U3 TOUKU A,
nepecekaer cropony BC B Touke D. MoxHO i Ha3BaTh TpeyronbHUKA ABD n
ACD xourpysHTHBIME? OOOCHYITE CBOIl OTBET.

7. Jletu XOTIT U3MEPUTh IIMPUHY O3€e-
pa, PacHoNIOKEHHOTO HEIalleKO OT
JiepeBHU. [l 9TOro OHU U3MEPSIOT
paccrosans AC u BC, a takxe yrod,
00pa30BaHHBIN MEXIY ABYMS STHMU
JTUHASAME. YTOOBI HAMTH paCcCTOSHUE
AB, 4ro emie MOKHBI HU3MEPUTH
netu? Kakum oTpe3kaM Ha pUCYHKE
paBHa muprHa o3epa? (puc. 6)

8. Uemy OyjieT paBHa IIMPHUHA 03epa Ha PUCYHKE O, D, C
ecmn EC =20 m, CD = 1900 cm, ED = 0,029
kM, AC = 19000 mm, BC = 2000 cm?

9. lam xky6 ABCDA B,C,D, Ilokaxure Ha HEM
paBHble TpeyronpHuKH. O0OCHYHTE, Ha OCHOBE
KaKoro nmpu3sHaka 3TU TPEYTrOJIbHUKU SABJIAIOTCA
KOHTPYIHTHBIMH (pHC. 7).

A] B]

10. IIpakTuueckas padora. 3 Gymaru BeIpeKbTES
TIpon3BONIBHEIH TpeyronsHuk ABC u mosepru- A B
Te ero uepe3 Touky A Ha 90° 110 yacoBoii cTpe- puc. 7
Ke. UT0 BBl MOXKETE CKa3aTh O MOy YCHHOM TPEYTOJIbHIKE i TpeyronbHgke AB

11. UsBectHO, uTO Qurypa, nzo0paxxéHHas Ha PUCYHKe 8, MepBOHauaIbHR Oblia
4eThIpEXYTroIbHUKOM. Kak MOKHO TpuBecTH (GUTYpY B TepBOHAYaMbHBIMNBUL,
UCIIONB3Yys KOHTPYSHTHBIC TpeyronsHukH? Ha rmas ompe BIe Tpey-
TOJILHUKH B COCTaBe 3TOH (pUTYypbl U HA30BUTE HX. 00XOMIMbBIE U3-
MepeHHs, TOATBEPAUTE CBOE mpeanonokenue. Ve yIHPHBIE TPEY-
TOJIBHUKH, BBIPEIKBTE PA3HBIE Y30PHI.

. . puc. 8

12. Hauyeprute nif@ver D kpyra ¢ neatpom O. BeickaxknuTte cBOE MHEHHE O
TpEeyrojJbHUKAaxX BOD. Ecniu cymma xopa BD u AC Gyzner paBna 18,4 cm,
TQgEKOJIILKUM MUJUTUMETpaM OyZIeT paBHa JAJIHHA KaKIO0H XOpAbI?
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' 2.13. Bropon npn3HaK KOHFPY3HTHOCTU
TPeyrosbHUKOB

1. Haueptute Ha mpsmMoit a oTpe3ok AB miauHOM 2 cM, a Ha IPSIMOM m OTPE30K
MN Toii sxe AIuHBI (pUCYHOK 1).
a A B m_ M N puc. 1

2. Ilocrpoiite yribl B 60° ¢ BepminHaMu B Toukax A U1 M (pHCyHOK 2).

puc. 2

3. TlocrpotiTe nBa yrma B 45° ¢ BepmmHaMy B Toukax B u N B ogHO# nomytuioc-
KocTH ¢ yriamu A 1 M (pucyHok 3).

4. O6o03Ha4YbTEe TOUYKY IepecedeHust cTopoH yrioB A u B Oyksoii C, a Touky re-
pecevenus ctopoH yrioB M u N — Oyksoit K. g

5. BrIpes3aB HoxHHMIIaMU TpeyroiabHUK ABC Hanmoxwure ero
Ha TpeyronbHuK MNK (B pesynbrare mepecTaHOBKH) Ta- A
KUM 00pa3oM, yToObI BepIIMHA A COBNANa ¢ BEPIIMHON
M, BepmmHa B — ¢ BepmnHoii N. B aToM cinyyae ¢ kakoit
BepuIrHOM coBnanér BepumHa C? O0ocHylTe CBOH OT-
BET (PUCYHOK 4).

pHe. 4

6. I[Ipenmonoxwure, 9to Touka C coBmamaeT ¢ Jr000H TOUR B03MOXXHO TTH

s10? [louemy? Haueptute orpe3ok MF u 00QcHy#iTE CBOI OTBET.
*
Ipusnax xkonzpysumuocmu mpePeonSxOk no OOHoI cmopone u 08yM npu-
nescawgum k Heu yenam (11 npwnak).'q
Ecnu cropona u nprgiexafiiie K HCWSABa yIa OJHOTO TPEYTrOJIbHUKA PaBHBI
COOTBETCTBEHHO CTOPOHE MIP MM K HEH JIByM yIilaM JIpyTroro TPeyroib-

HHKa, TO 3TH J[Ba TPCYTOUbHIRG KOHIPYIHTHBI.
Bropoii npusHak Ha3 T eme YCVY (yron, cTopoHa, yroi).
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3anaua: Jlanel Tpeyronsaiku ABC u CDA (pucyHok 5). AO=0C, ZOCD = Z0OAB.
JHoxkaxwute, uto AB=CD u /B = /D. B D

Pewenue: zpectao, uto B AAOB u ACOD AO = 0
OC u ZOCD = ZOAB. Taxxe U3BECTHO,
yto ZAOB = ZCOD, Tak Kak OHU Bep-
tukaibHbie. Torma mo II mpusHaky koHr- A C
pysHTHOCTH TpeyroiapbHHUKOB AAOB wu puc. 3
ACOD xoHrpy3HTHbI. CJel0BaTeIbHO, COOTBETCTBYIOLLIUE CTOPOHBI U
YIIIBI 3TUX TPEYTOJIBHUKOB TOKe KOHTpYsHTHBI: AB = CD u £/B = ZD.

BenuunHa yria uzmepsiercs B rpaaycax (°), munyrax () u cekynaax (7):

1°=60. 1/ = 60" 1/=£ 1 = 1°
60° 3600
Hanpuwmep: 10°29’ (mecsTh rpasycoB ABAAIATE ICBITH MUHYT);

78°25'43" (78 rpamycoB 25 MunyT 43 cekyHIbI); 35,6°.
EQuHMIBI H3MEPEHHs yIvIa MOXKHO TIEPEBOAMTH U3 OIHOM B JIPYTYIO.

1)16,3° = 16°+0,3° = 16° + 0,3 - 60'= 16° + 18/ = 16°18".
2) 4823411 = 48° + 34/ + 11/ = 48°+ 344 11.
— 48,573° ~ 48,6°. 60 3600

.

1. [TokaxkuTe ymibl, MpUiIeKalUe U MPOTUBOMONOK- A \
Hbl€ KaXKIOW CTOPOHE JaHHOTO TpPEyrojbHHKA.
OTMeTbTe CTOPOHBI, IPOTUBOIOIOKHBIE KAXKIOMY C
yrniry. CTopoHa NMPOTUBOIIOJIOKHAS KaKOMY YIIIY, B
COOTBETCTBUH C PHUCYHKOM, OyleT caMOH JUTMHOM?
VYron MpoTHBOMONIOKHBIH KakoH cTOpoHE Oyaer
HanMeHbIUM? (PUCYHOK 6)

2. UsectHo, uto AABC = ADEF 2 4P

~ 48°+0,57°+0,003° =

puc. 6 B

OJTHUTE TaOIHITY:

AABC AC = 4,4 Mmm, /A =27°19),
/C =45°

ADEF

APMN

Omnpenenute rpaayCHYIO MEPY TPETHETO YIila THUX TPEYTOIHHHUKOB.
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3. AO=0C, ZOCB = ZOAD (puc. 7). Joxaxmure, B C
g0 ACOB = AAOD.

4. Ha pucynke 7 AO = OC, ZOCD = ZOAB.
a)eciu CD =10 cm, To AB =?
6) ecn OD =2,7 em, T0 BD = ? A D

5. Otpezok AD — duccekrpuca ZCAB (puc. 8). B c
ZADB = ZADC. Jlokaxure, uto AADB = AADC. D

6. Ha ctoponax yrima A ormedensl Touku B u C, a Ha Ouccek-
Tpuce — Touka D. ZADB = ZADC. Jlokaxure, 4TO
AADB = AADC.

7. Otpesku AB u CD, paBHBIC IO UTHHE, TIEpeCeKa-
forcs B Touke O u AO = OC. JlokaxuTe, 4To:
a) ABOC = ADOA; 6) ZABC = £ ADC. A

8. Ha pucynke 9 OA=0C u OB =0OD. K
Hokaxwute, uto: ) AD=BC; 6) ZBCD=/DAB.

9. Ha cropoHax NpPOM3BOJBHOTO yIiia, HaumHas or O puc. 9 C D
BEpLIMHBI yIvia, ObUIM IPOBEICHbI [1Ba OTpe3Ka
paBHOHM IMHBI. OT KOHEYHBIX TOUEK ATUX OTPE3KOB K IIPOTHBOIOIOKHOMN CTOPO-
He yria ObUTH TIPOBE/ICHBI IEPTICHANKYISIPEL. MOXKHO JIM CYUTATH, YTO JUTHHA DTHX
NepHeHANKYISIPoB onuHakoBa? (PaccMoTpuTe ocTphle, MPSIMBIE U TYIIBIE YIVIBL.)

10. IIpsmas auHUS, IEPIEHANKYIAPHAs OMCCEKTpUCe yria A, epecekaeT CTOPOHbI
yria B Toukax B u C. Moxxno iu Ha3Bate AABC paBHOOEpeHHBIM?

11. Meauana, npoBenénnas u3 yria B tpeyronsnuka ABC, nepecekaer ocHoBaHMe
AC B touke D u, nporsruBasce ot Touku D 1o Touku E B mpoTtnBomonoxsyio
ctopony, otaenser orpesku DE = BD. Haiinure Z/BAE ecniu ZBAD = 56
ZBCD = 40°.

12. a) ['pamycHyro Mepy yIia, JaHHYIO B BUIE JCCATUIHONW IPOOH, BLYpAgUT

rpaxycoB, MUHYT U ceKyHa: 73,4°; 66,2°; 125,1°; 41,9 v ,5°.
0) Benuuuny yriia, JaHHYIO B Tpaaycax, MUHYTaX U CEKyHf

BBIpasuTe B TpaiycHON Mmepe: 12°36/; 44°16/257, ; 135°56'107,
49°49/
13. BrimoaHuTe IeicTBUS:
a) 7°15 + 16°30/; 0) 46°25 —d" & ) 150°21'127 + 51°16/517;
r) 42° —25°10"; m) 175°13 " e) 98°15" — 53°45/,
€) 23°36/ - 2; xK) 24 ,1°; 3) 77°19' - 56,4°.

o

14. Yl TpeyronbHuKABE 1 4°53/. Haiiqure TpeTHii yrou.

15. IIpoBeaena BeIcOTa TPEYTO ka ABC u ZABD = ZCBD. IIpousBonbsHas
Touka M BeICOTEI BD rHsercs ¢ Toukamu A u C. JIoKakuTe, 4TO OTPE3KU
AMu OHIPY3THBI.
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' 2.14. CBoncrBa paBHOGeApeHHOr0 TPeYrosibHNKa

TpeyronbHUK, 1BE CTOPOHBI KOTOPOrO KOHI'PYSHTHBI, HA3bIBACTCSI pABHOOE/IPEeH-
HBbIM TPeYroJILHUKOM. B paBHOOEIPEHHOM TPEyTOJIbHIKE PABHBIE CTOPOHBI HA3bIBA-
FOTCsI OOKOBBIMH CTOPOHAMH, @ TPEThsl CTOPOHA — OCHOBaHHEM TPeyrojibHUKa (pHc. 1).

PaBHOCTOpOHHNMI TPEYTOIHHUK — YaCTHBIN BUJI PABHOOEIPEHHOTO TPEYTOJILHHKA.

YroJl IpU BepIIHHEe

yroJi, npuJieRamun yroJi, npujexauu
K OCHO BAHHIO K OCHO BAHHIO

OCHOBaHHeE puc. 1
y——
CBo#icTBa paBHOOEIPEHHOTO TPEYTOIbHHUKA! -
1. HagepTure paBHOOEIpEeHHBIH TpeyroabHUK ABC,
AB =BC (puc. 2). YkaxxuTe ero BepIIHHHBIN yro
Y YIJIbI, IPHJICKAIINE K OCHOBAHHIO.
B 2. Haueptute Omuccek-
Tpucy BD BepmmH-
Horo yria. HasoBute A
puc. 2 .
MOJTY4YEHHbIE  YIJIBL.
Uto BB MOXKETE CKa3arh 00 3TUX yriiax? 3)
3. MoXHO 71 yTBEepK1aTh, 4To TpeyroghHnkn ARD u
CBD pasubI1? Kakoii, mo-pair paBeH-
A D C crea TPEYTOJILHUKOB YIQBIIC csi WIS OTUX
puc. 3 TpeyroipHuKoB? Bric picfi 00 yr-
nax A u C (puc. 3).

1[=e)el= U CBOVCTBO YOB, Npunggallvidk oCRRBaHMI0 PaBHOOEPEHHOrO TPeyrobHIKa
*

vaJlbl, npujiesicauiue K OCHO6aH 4 0 IDEHH020 MPEY2O0/IbHUKA, KOHZPDYINHbl.

YceioBue TeopeMbl: AA BH ueIii. AB = BC (puc. 3).
YrBepxnenne Twp LIRCA Y £C- Haueprute Ouccextpucy BD
Jlokaxxume cONOTMIIbHO. AABC. Hcnonp3yiiTe MpH3HAK

CYC paBeHCTBA TPEYTOJBHUKOB.
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CBoiicTBa paBHOOCIPEHHOTO TPEYTOJILHAKA: B

1. ABC — paBHOOeapeHHbIH TpeyronsHuk: AB = BC
(puc. 4).

2. Haueprute Mmennany BD. Uto BbI MOXkeTe cka3aThb
o tpeyronbHukax ABD u CBD? O koHrpysTHO-
CTH KaKUX CTOPOH U YIJIOB 3TUX TPEYTOJHLHUKOB
MOKHO cKa3arh? [Touemy? A L C

3. MoxHo 5u cka3ars, 9to yriiel ABD n DBC xon- puc. 4
rpy>THbI? B 3TOM ciiyuae yem elie sIBIseTCsl Me-
nuana BD B TpeyronpHuke?

4. MoxHo 1u cka3arb, uto yriisl ABD nu BDC cocennue u koHrpysTHele yrisl? B
9TOM CIIydae 4eM eIle sSBIseTcs Meanana BD?

{[=le)01=1 1 CBOIICTBO MegaHbl, POBEAEHHON K OCHOBaHIIO PaBHOBEAPEHHOO TPEYroNbHIIKa
Meouana, npoeedénnasn K 0CHOBAHUIO PAGHOOEOPEHHO20 MPEY20IbHUKA, A6ACHI-
cA maKsice e2o0 dOuCceKmpucoil u 6biCOMOIL.

Ycaosue teopembl: AABC — paBHoOenpennsiii. AB = BC. BD — menuana (puc. 4).
YTBep:kaenune TeopeMmbl: BD sBisieTcst Takke u OMCCEKTPUCOI, U BRICOTOM.

Hcnomnp3yiiTe paBeHCTBO TpeEy-

JloKaxume camocmosmesbHo. TOJIbHUKOB M CBOMCTBO CMEXK-

HBIX YTJIOB. ®
YnpakHeHunA

1. Tpeyroneauk MNK — paBHOOe peHHbIH (puc. 5). Yka-
JKHUTE €r0 KOHIPYIHTHBIC CTOPOHBI U PABHBIC YIJIbI.

2. [IpoBenena OuccekTprica paBHOOCIPECHHOTO TPEYTOIb-
HUKa (PUCYHOK 6). YKa)XUTE MOJTyYeHHBIE KOHTPYIHT-

D HBIC OTPE3KH W KOHIDY@HTHBIC

YTJIBL .

3. HazoBuTe TREyrOMbHMAK Ha pH- N
1 N CYHKE CYyHRK YKaKUTE

puc. 5
®ro 0BHOBaHUC,“OOKOBBIC CTO-

MHHBIH yroa u \/
pulI alrue K OCHOBa-

puc. 7

puc.
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4. B TeTpanu B KJIETKY HAYEPTHTE paBHOOEPEHHBIN TPEYTOJb- B
HUK ¥ OMCCEKTPUCY ero BepIInHHOro yria. Hazosure Tpey-
TOJIBHUK. YKQKUTE KOHTPYIHTHBIE YTIIBI M CTOPOHEI (pHC. 8).

5. a) [IpoBenena Ouccekrpuca CK k ocHoBanuio AB pas-
HOOenperHoro Tpeyroipanka ABC. Onpenenure mim-
Hy otpe3koB AK u BK, ecim uzBectHo, uro mimaa AB: D
1) 12 eMm; 2) 25 mvm; 3) 14,4 cm. puc. 8
0) IlpoBenena Ouccekrpuca CK x ocHoBaHMIO AB paBHOOEAPEHHOTO TPEyroib-
nuka ABC. Omnpenenute miuHy ocHoBaHusi AB, ecnu W3BECTHO, YTO JUIMHA
BK: 1) 3,4 cm; 2) 5 mm; 3) 4,45 cm.
6. OnpenenuTe yCclIOBUE U YTBEPXkKACHHUE B TEOPEME O CBOMCTBE YIVIOB, MpHIIeXkKa-

HIMX K OCHOBaHHUIO PaBHOOEIPEHHOTO TpeyrobHIKa. [loMeHsIB UX MecTaMu, Ha-
30BHUTE 0OPATHYIO TCOPEMY. M

7. Ilposenena Ouccekrpuca MC tpeyromsauka MNK. W3-
BecTHO, uTo /N = /K (puc. 9). [lokaxure, uto MN = MK.

8. KakoBa Oyner rpamycHas Mepa YIVIOB, MPHIIKAIIAX
K OCHOBaHMIO PaBHOOEIPEHHOTO TPEYTrOJbHMKA, €CIIU
BeJIMYMHA BepIIMHHOTO yria: a) 30°, 6) 120°, B) 90°.

N C K
9. a) Moxer nu ObITH TpaJycHas Mepa OJHOTO M3 YIJIOB, puc. 9

MIPIJISKAITINX K OCHOBAHHUIO PaBHOOCIPEHHOTO TPEyroJbHUKa paBHa: 1) 89°;
2) 120°; 3) 90°? OGocHyHTE CBOIf OTBET.

0) OnpenenuTe TpajyCHYI0 MEpy BEPIIUHHOTO yIia PaBHOOCAPCHHOTO TPY-
TOJIBHUKA, €CITH U3BECTHO, YTO TPaJyCHAst Mepa OIHOTO W3 YTIIOB, IPUIIEIK
LIIMX K OCHOBAHHIO TPEyroibHuKa, paBHa: 1) 30°; 2) 28°; 3) 79°. ®

10. Camup yTBEep:KIa€eT, 4YTO OCTPBIE YIIIbI paBHOOEAPEHHOTO NPSMOYTOfibHORO Tpe-
yrojbHUKa paBHbI 45°. BepHo 1u ero yTBep:kieHue?

11. OcHOBBIBasICh Ha JaHHBIE PUCYHKHU, ONPEACIUTE YIIT TpI/IKO puc. 10).

T

*
puc®10

12. B paBHOOCIPEHHOM TPCYROTHREKE
11 CM,ND—6%O¢KTP au MD

MN = NK, gmmHa 60KOBOH CTOPOHBI —
.5 cM. Haiinure nepumerp tpeyromaparka MNK.

13. V3BeCTHO, UT@B TPEYT e ABC, nepumetp xotoporo paBeH 48 cm, AB=BC.
AK — mennanaHagmure iuny menuansl AK, ecin nepumeTp TpeyroiabHHUKa
ABK pasen 36 cM.
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14. Ceiimyp yTBEpKAaeT, 4TO paBHOOEApeHHBIH TpeyroibHuK SCP ¢ BepIIMHHBIM
ymioMm B 60° Takxke siBisieTcss paBHOCTOpoHHUM. [lo-Bamemy, on mpas? O6o-
CHy#iTe cBoM oTBeT (puc. 11).

C

60
mm=)> SC=SP=CP

puc. 11

S P

15. llpakTuyeckas padora. Yyamuecs Kiacca JeIsITCs Ha TPU FPYIIIBL.

I rpynmna: [IpoBonuT U3 BepmnHbl A paBHOOEPEHHOTO A
tpeyronbHuka ABC (puc. 12) duccexrpucy,
MeJIMaHy U BBICOTY 10 ero ocHoBaHUs. O0b-
ACHSIET UX PACIIOJIOKEHUE.
II rpynmna: [IpoBomut u3 BepmuHbI B paBHOOSIPEHHOTO
tpeyronsarka ABC Ouccektpucy, Meauany
1 BBICOTY. OOBSICHSIET UX PACIIONIOKEHUE. B C
III rpynna: IpoBoaut u3 BepmuHsl C paBHOOEIPEH- puc. 12
Horo TpeyronbHuka ABC OuccekTpucy, Meauany u Beicoty. O0bsc-
HSIET UX PacIoJIOkKEHHUE.

16. MoxxHO J1n yTBepkaarh, yTo TpeyronbHuK ABC sBisiercs paBHOOEIpPEHHBIM,
eciu a) ZA=90° £B=45° 0) £B=36° ZC=72°% B)£LA=80° ZC= 30".
OO0ocHyiiTe CBOIf OTBET.

17. Ecnu ojtuH U3 yriioB paBHOOEIPESHHOTO TPEYTOIbHUKA Oy/ICT paBeH a) 58°; A
Q?ﬂ

B) 80°, TO ompeaenuTe TPagyCHYIO MEpy APYTUX yInoB. CKOIBKQBHAEC
OBITh BO3MOYKHBIX BAPUAHTOB? a

).
a) A 0)
2x

0
18. Onupasice Ha PUCYHKH, OIPEIEIUTE TUIl YIJIOB TPEYTOJIb % (p
N

N

X

puc. 13 C

B Py *

19. IlpoBenure OuccexkRpuCy Ny TIId, MpPUIICIKAIIIETO K OCHOBAaHHIO TPEYTOJbHUKA
ABC, BepmuHHEIHA ¥ oporo paBeH 36°. OnpenennuTe yIribl TOITYYeHHBIX
HOBBIX TOJIbHUKOB.
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' 2.15. MNocTpoeHme TpeyrosibHNKa MO TPEM CTOPOHaAM

[leaTenbHOCTb Linpkynb, nnHenka

[TocTpoiiTe TpeyroabHHUK CO CTOPOHAMH d, b U C.
1. Yo BBI MOXKETE CKa3aTh O TPEYTOIHHUKE CO CTOPOHAMHU, JITHHA KOTOPBIX paBHA
JUTMHE TAHHBIX OTPE3KOB? MOXKHO JIM TOCTPOUTH TAKOU TPEYTOIbHUK?
2. Haueptute npou3BoipHyIO mpsimyro m. Ot- ¢
METBTE Ha HEl JIF0OYI0 TOUKY A.

b

a

3. Packpoiite IUpKyIb TaK, YTOOBI PACCTOSHUE MEXIY €r0 KOHIIAMH PaBHSIIOCH d.
Hageprure okpy>KHOCTb paJiilyCOM @ C IEHTPOM B TOUKE A, OTMETHTE TOUKY IIepe-
CEUCHHMSI OKPYKHOCTH C MPSIMOM 71 1 0003HaUbTE 3Ty TOUKY OykBOii B.

Z N, NN
a A @ 'B
4. PackpoiiTe IUpKyIb TaK, 9T00BI PACCTOSTHUE MEXK/TY €T0 KOHIIAMH PaBHSIOCH b,
HaYepTHTE OKPYKHOCThH PAANYCOM b C LIEHTPOM B TOUKE A.

DN

5. Packpoiite UPKyIh TaK, 9TOOBI PACCTOSHUE MEXKTY OHIIAMH PABHSIIOCH ¢,

HAQUYCPTUTC OKPYKHOCTH pa}lI/Iy'COM C TPOM B TOYKE B.
m -
A z 'B

80



CreneHb C HATypaJZibHbIM NOKa3aTesiemM. KOHpr3HTHOCTb TPEeyronbHNKOB

6. Touky mepeceueHus OKpy)HOCTelH 0003HaubTe OykBoi C. Touky C coenunante
¢ toukamu A u B. Corpute numnne auHUH. [lodydeHHBIH B pe3ylbTaTe mo-
crpoenus TpeyronbHuK ABC — TpebyeMblil TpeyTroibHUK.

C C

m

A a ’

YnpaxHeHuA

1. Hanummire anropuTMbl MOCTPOEHUH, JaHHBIX B IMYHKTax a) U 0) Ha puUcyHKe .
[TocTpoiiTe 3TH TPEYrONbHUKH, IPH YCIOBHH, YTO @ =3 CM U b =2 cM. ompenenu-
T€ BHJI TIOJTyYSHHBIX TPEYTOJIBHUKOB.

ool

>
Q

w

a - puc. 1
2. [ToctpoiiTe TPEeyrolbHUKHA CO CTOPOHAMH, JJIMHA KOTOPBIX paBHa a) 4 cM, 5 cw,

7 eM; 0) 3 eM, 4 em, 5 eM; B) 4 oM, 4 cM, 5 cm. Omipenienute BUI KaXKI0TO TprrOJ'ILH%Ka.
3. ITocTpoiiTe TpPEyroJbHUK CO CTOPOHAMH, JJIMHA a

KOTOPBIX PaBHA JIJTMHE OTPE3KOB d, b u ¢ (puc. 2). b

ByayT oM KOHIPYSHTHBIMH TpPEYTONBHHUKH, IO- ¢

CTpOEHHBIE KaXKIbIM yuamumcs kiacca? [Touemy? p

OO0ocHyHTe CBOI OTBET.

4. CTpost TpeyroibHUKa CO CTOPOHAMM, JJIMHA KOTOPBIX 2, 1 cm u 4,9 cm,
Haune n Camup nepBoHayaJbHO MOCTPOWJIN CaMylo JUIN CTOPOHY TpEy-
TOJIbHHKAa Ha TOPU3OHTAIBHOW mpsiMor. O 0 TPEYTOJIbHUK, MOCTPOEHHBIN
CamnpoM, OKa3ajcs B BEpXHEH MOJy
cTpoeHHbl Haunem, — B HuxKHEH
nosry4miock? YTo MOXKHO CK
HHJI IOCTpOeHHUE Bepgd?

TH Q TIPSIMOH, a TPEYTOJIbHUK, TI0-
ti. Kak BBI cunTaeT, moueMy Tax
eyroiabHukax? Kro u3 gereil BbImon-

(o)

5. [locTpoiite Tpeyromib COJETOPO ua) 0,024 m, %M, 4.7 cm;

3,2 cm, 30 MM 1 0.4 oM.
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' 2.16. TpeTnit npu3HaK KOHrPYSHTHOCTUN TPEYrosibHNKOB

[leatenbHOCTb

1. [ocrpoiite Tpeyrompauk ABC co cTopoHamu

B
AB=3cm, BC=5cm, AC=6cm.
2. Ilocrpoiire Ttpeyronsuuk A B,C, co croponamu /\"\
AB =3cm,BC =5cm, A C =6cm. :
A ()

3. Pacnonoxwute nomydeHHsle TpeyroabHuku ABC un
A B,C, xak nokasano na puc. 2. CoeMHATE TOYKU 1
B u B,. Onpezienurte BU MOJNTYyYE€HHBIX TPEYTOIbHU- 1 : G
xoB ABB, u CBB,. UTo BBI MOXKETE CKa3aTh O CTOPO- \\//
Hax ABu A B,? A o croponax BCu B C?

4. Kakumu sBasiorest yriel ZABB, u ZAB B? Kon- B,
rpysutHble yrisl ZCBB, u /BB, C koHrpysHTHBI J11?

puc. 1

5. MOXXHO 111 TOBOPUTh O PAaBEHCTBE YIIIOB

B
ABCu A B C? Ilouemy?
6. Konrpysutuel s tpeyroapHukd ABC u
A B,C,? Eciii KOHIpy9HTHBI, TO [0 KAKOMY A(Ar) C(C)
Mpu3HaKy?
7. EcaunpuHATb BO BHUMaHHE KOHTPYSHTHOCTh
B, puc. 2
cropon AC u A B, Kak MOXHO BBIPa3UTh
KOHTPY3HTHOCTB TpeyronbHukoB ABC u A B C,?

2
1[5 E 1 KOHIPY3HTHOCTb TPEYrofibHUKOB Mo Tpém cTopoHam (C&C)

Ecnu mpu cmoponst mpeyeonvHuKa KOHZPYIHMHbL COOMBEENCMEY,
0py2020 Mpey2onbHUKA, MO IMU MPEY2onNbHUKU KOHZPYIHMH

Oror npusHak HaszbBaeTcst CCC (cTopoHa, CTOPOHA, CT a
Yeaosue teopemslt: Jlanst AABD u ABDC, AB = BC, Al BD —o0riast cropona.
Yr1Bep:kaenne Teopembl: AABD = ACBD (puc. 3).
B
o UIRg Camocmosames1bHo.
Ucnone3ylite
nnu Il mpu3Hak paBeHCTBa

A TPEYTOJIbHUKOB
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JleatenbHoCTb Jlocka, rBo3ib, MOJTIOTOK

1. KoHIbl AByX JOCOK, HAJIOXKUB APYT HA APYTa, CKpenuTe reo3aém. Jpyrue KoH-
bl JOCOK, OCTaBHUB MOJBMUKHBIMHI, MEHANTE B pa3HbIE TOJI0KEHU:

2. OObsicHUTE, TTOYEeMY KOHIBI 3THX JOCOK MOABIIKHBI. UTO MOXKHO C/enaTh,
YTOOBI OHM OCTABAJIHMCh HEMOABIKHBIMHA? UTO BBl MOHMMAETE 110J] CBOWCTBOM
MIPOYHOCTH TpeyroilbHuKa? Kak 3T0 CBOMCTBO HCIIONB3yeTcs B OBITY?

YnpaxHeHuA

1. Ilepeuncnure KOHTPyIHTHBIE
SIIEMEHTBI TPEYTONbHKORgI
HBIX Ha puc. 4. KoHrpy@HT
9TH TpeyTOoMbHUKHN? [10RaKo;
MpU3HaKY?
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Mmasall

2.

3.

4

&

Jlimna ctopon TpeyronsHukoB ABC 1 MOK B 6 C
MoKa3aHa Ha pucyHke 5. KoHrpy»HTHBI 1 3TH 0 6
Tpeyroapaukn? [louemy?

IIpakTuyeckasi padora. B TeTpaan B KIETKY
Haueptute TpeyronbHuK ABC, cTOpoHBI KOTO- NG
POro KOHIPY3HTHBI OTpe3kaMm a, b u ¢ (pucy-
HOK 6). COrHyB JMCTOK MOIOJaM, BBIPEKBTE A M
TPEYTrOJIbHUK HOXHHUIAMH. CKOIBKO moJry4u-

JIOCh TPEYTOJbHUKOB? Yualuecs JeIITcsl Ha 3 TPyIIIbL.

I rpynma pa3zMerniaer Ha CToJIe TOTy4YEHHBIE TPEY-
TOJILHUKH TaKUM 00pa3oM, 4TOOBI CTOPOHBI, [UTH-

Ha KOTOPBIX paBHA d, COBMAJH, a IPyTHe CTOPOHBI a
PaCIIOJIOKUINCH B PA3HBIX MOIYTIOCKOCTSX OT .

II rpynnma Ha cTosie pa3MeliaeT TPEyTroJbHUKU /
TaKuM 00pa3oM, 4TOOBI CTOPOHBI, JJTMHA KOTOPBIX b

paBHa b, coBmaiu, a pyrue CTOPOHBI PACIIOIOKH-

JUCH B Pa3HBIX MONYTUIOCKOCTSIX OT b. puc. 6

III rpynma Ha cTose pasMenaeT TPEyroJIbHUKH TAKUM 00pa3oM, 4TOOBI CTOPOHBI,
JUTMHA KOTOPBIX paBHA ¢, COBMANH, a APYTHE CTOPOHBI PACMOIOKHIINCH B Pa3HBIX
MOJIYTUIOCKOCTSIX OT C.

Kaxnas rpynmna 060CHOBBIBAE€T KOHIPYIHTHOCTD HOIY4EHHBIX TPEYTOJIbHUKOB.
Ha3zoBuTe KOHIPYIHTHBIEC TPEYTOJBHHUKH, JaHHBIC HA PUCYHKE (PUCYHOK 7).

A A

puc. 5

B

B E C D
puc. 7

B tpeyronsanke ABC AB =11 cm, BC=8 cm, AC=9 M u B Tpeyronsauke MNK

MN =9 cm, NK =11 cm, MK y 8¢ UTE KOHTPYIHTHBIE YIJIbI 3TUX TPEY-
T'OJIbHUKOB.

C
Otpeskn AB u CD EKAOTC

B Touke O, sSBWIQIIEKCS CpeT-

HOH TOYKOW QTpe Hoxa- %)

xkute, uyto AA BOLY eciu

ZCBO = ZDAO {$¥cyHox 8). D B
puc. 8
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7.

Jomonuute Tadmuiy, eciiu AABC = AKPM = ADEF.

AABC AB=10cm
AC=6c¢cmMm
BC=11cm
AKPM MK =5 mm
KP =9 Mm
PM =8 mm
ADEF EF =17 mm
DF =1,7 im
DE = 0,20 om

. [IpakTnyeckasi pabora. Bospmure 4 paBHBIE IO JAJTUHE

A

JOCKH. ['BO3/1IMHU CKpemnuTe UX Tak, Kak MOKa3aHO Ha pH-

cyHke (pucyHok 9). KoHen A MONy9eHHOTO HHCTPYMEHTA

npuKpenuTe K nsator gocke. Kornerr D ocraBsre cBOOOM-

HBIM. DTOT HHCTPYMEHT HMCIOJIB3YeTCs UIS ACICHUS yria C B
nmononam. [lo-BameMy, kak 3To BO3MOXHO caenarh? Ha-

YEPTUTE MPOU3BOIBHBIHN yroi. C MOMOIIEI0 CKOHCTPYHPO-

BaHHOTO BaMH WHCTPYMEHTA MOACIUTE €ro IMOMOoJIaM. v

D

. 3BecTHO, uto Ha pucynke 10 BM = CM, BD = CD.

Jlokaxwure, 4TO: a) ABDM = ACDM; puc. 9

0) orpezok MD — buccekrpuca yrna BMC.

10. Ecnu u3BectHO, uTo Ha pucynke 11 BN = CM u BM = CN, Mo)HO 11 yTBep-
*n1atb, 9To AB = AC? OG0oCHYy#TEe CBOIf OTBET. M
11. PaBHOOempennnie Tpeyroapaukn ABD m BDC umeror *
obmee ocHoBanue BD. Otpe3ok AB nepecekaer BD B \
touke O. Jlokaxwure, uto LZABC = ZADC (puc. 12).
12. U3BectHO, uTo Ha pucyHke 13 MK = NP u KN = MP.
Omnpenenute ZKMP, ectn LZKNP = 67°.
13. Ha pucynke 14 orpesku AM u CP — OuccekTpuchl. C
AD = BC u AB = CD. Haiinure rpagycuyio mepy ZBDC puc. 10
u uiuny DM, eciiu ZABD =25°u BP =
.
A A A B
Ko M
M N
M
B C A K P D C
puc. puc. 12 puc. 13 puc. 14



Mmasall

' MposepbTe ce6n

1. Harmmmre JAaHHBIC TIPOU3BCACHUA B
BUJIC CTCIICHU:
a) (x+3)0x+3)(x + 3)(x + 3);
0) (xy) (xy) ) (xV)(xp);
B)(a—b+c)(a—b+c)(a—b+c).

. Omnpenenure mocienHiow0 nudpy 3Ha-
YeHUN JaHHBIX CTEIIEHEN:
a) 1256%;  6) 999'¢;

B) 1000'; 1) 2536 1) 18%.

. Bbruucnure 3Haue€HUE BBIPAKEHMIA:
a) 253 - 256:257%
6) (=3)": (=3)" - (-3)3
B) 176- 17 :17° - 17%.

. YIIpocTrTE BBIPAKEHHUS:
a) 4k+1 . 4k—2 . 42k;
6)a""':a

—m-3 . all —m.

. Ompenenure 3HaK @, ipu a@ > 0 ¥ npu
a<Q0.

. YIIpOCTUTE BBIPAKECHUS:
a)2?-42-82:16%
0) 49*: (—343)*: 212

. U3BectHo, uTO TpeyrompHukn ABD u
CNM, nepuMeTp Ka’kaoro u3 KOTOpbIX
coctasister 0,559 M, paBHbl. Omnpe-
nenmute JmuHYy croponsl CM, ecnmu
AB=13,8 mm, BD =2,03 cm.

. YIIPOCTUTE BBIPAKEHUS:

a) 16x2y-%x3y4;
6) 2ab’y: - (—3ab):
B) 11,3p%% - 0 6pk5

r) (1 8m n) 3

n

Hammmmre ko3¢
0 €Ha.

HT W CTCIICHb

N

9. Hanbl Tpeyroinbauku AABC = APNK.
Ecim AB 5 cm, NK = 9 cwm,
ZB=25° 10 A/N=?PN=?,BC=?

10. Beruucinure:

49.7%.253
125%.343

366"
216-(6*)

27 312

)96 43’

11. Axud, Bnoxkus 4000 MaHATOB B OaHK
C TOIOBBIM IPOLEHTHBIM POCTOM
12% oT mnepBoHa4YaJbHOW CYyMMBI,
3a0pall CBOW JICHBIM uepe3 5 IieT.
CxonbKo JieHer BepHyt 0aHK Akudy?

12. TlocTpoiiTe TPEYTOIBHUK CO CTOPO-

Hamu 1,6 cMm, 3,4 cm u 3,1 cMm.

13. Onpenenénnas cymma JI€HET, BJIO-
KEHHasi B OaHK C TOJIOBBIM MpU-
poctoMm 20% OT CyMMBI KakJI0To
MPEABIAYIEro Toma, 4depe3 2 roma
coctaBuia 36 000 manaroB. Kakgna

Obu1a BIIOKECHHAS cyMMa?

14. Oqun u3 ymios paBHOGe €HHOI'O

TpeyrojbHUKa paBeH 4 Z[I/ITC

ero Apyrue yrnm
15. Bemonu
a) 11°
0) 28° 46”
B) 105°1 "+ 173°16'497;
r) 108°—70°197,
) 63°13' —41°43/,
e) 58°28" - 58°5/;
x) 13°23 - 6;
3) 16,2° + 5°7 - 12,1°;
n) 67°39' - 51,6°.
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FMABA I1l. MHOTOYJIEH. CEPEAUHHDbIV NEPNEHANKYNAP

' 3.1. MHOrouneH v ero cTaHgapTHbIN BUA,

[eatenbHoOCTb MHorouneH, CraHIapTHbI BUL, anrebpanyeckas cymma

1. Ompenenure 00bEM KyOa U MPSIMOYTOIBHOTO MapaeenuIie/ia U 3aluIIuTe 0-
JIyYeHHbIE OJTHOUYJIEHBI B BUJIE CYMMBI.

5 X X
x 2 1,5 2 !

2. CKOIBKO CllaraeMbIX HCIIONIb3yeTCs B MOJMyuYeHHOM BhIpakeHnn? Kak HazbIBa-
eTcs Kaxnoe cnaraemoe? Ha3zoBute cremenb KakI0ro U3 HUX.
3. Kak BbI Ha30BETE CyMMY HECKOJIBKUX OJHOYWIECHOB?

Ipumep: 3anummre ogHowieHs! 7,2ab; 3a*; —11b°c; 8a-4b B Buge cymmsl. Ompe-
JISTTMTE YHUCIIO OJJHOUYICHOB, YYaCTBYIOLIHUX B CIIOKEHHU. YKaKUTE, KaKOii
U3 HUX HE [I0Ka3aH B CTAaHIAaPTHOM BHUJIE.

Pewenue: 7,2ab + 3a* + (—11b%c) + 8a-4b.
B momydenHoii cymme ydacTByeT 4 oqHOWIeHa. M3 HUX OJWH OfHOWIEH, 8a-4b , He
[OKa3aH B CTaHJapTHOM BHJIE.

Anrebpandeckasi CyMMa OJHOYJICHOB Ha3bIBaeTCs MHOTro4wieHoM. [lon aJre-
Opanyeckoii CcyMMOIi TOHIMACTCSI CyMMa, TIPH ITOJTYICHIUH KOTOPOH YIUTHIBAIOTCS
3HAKH CJIaraeMbIX, T.€. WICHBI C MOJIOKUTEIBHBIM 3HAKOM CKIIAbIBAIOTCS, C OTH-
LaTeJIbHBIM 3HaKOM — BbruuTarorcs. Hanpumep: a + 26 + (— 3¢)

OfHOUJIEHBI, COCTABIISAIONINE MHOTOWIEH, HAa3bIBAIOTCS YJIEHAMH 3TQIr0
roujieHa. OTHOUYJIEH — 3TO MHOTOWIEH, COCTOSIIIIUI U3 OTHOTO YJIeHa,
JIByMs YJI€HAMU HAa3bIBAE€TCS ABYUYJIEHOM, C TPEMS WiICHAMHU —@pé

[eatenbHOCTb

HWccnemyiiTe Kaxplii wieH MHOTOWwIeHa 9b° —2b- 5h*+ 5b°— 11 b-(—12)b+15.

1. CKOJIBKO YJIEHOB YYaCTBYET B 3TOM MHOTOY. ? [lepeunciuTe ux.

2. O6parute 4JieHbl, IPUBEICHHBIC B HEBTAHRAPT BHUJIC, B CTAHIAPTHBIN BHUJI.

3. Ceeaute 1OI00HbIE U3 TTOMYYEHHBX OTQMOUNBHOB'(T.€. HANIUTE HX CYyMMY WA
Pa3HOCTB).

sl | _p° + 25" — 115 + 15

!
MHuorouJjieH

! 7
(IMon0GHELe 0nHOUIEHBI)
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MHOI‘O‘-IJ'ICH, KOTOpBIﬁ COCTOHUT U3 YJIICHOB CTaHJIapTHOFO BHUJa 1 HC UMECT I10-
JTIOOHBIX YJICHOB, HA3bIBACTCSI MHOTOYJIEHOM CTAHAAPTHOIO BH/A.

OfHOYICH ¢ HaMOOIBIIUM TIOKA3aTeIeM, BXOIAIINN B CTAHIAPTHBIA BHJ] MHO-
rouyieHa, TaK:Ke SBIISICTCS CTEIEHBI0 MHOTOUJICHA.

OHOYICH C HYJICBOM CTEIEHBIO, BXOMSIIUN B MHOTOWICH, Ha3bIBACTCS CBO-
0OTHBLIM YJIEHOM.

Hpumep: [puseante MuorowneH x° + 3xyx + x%y + 4yx? — Txxy — 6yyx + 3%y — 19
B CTAQHJIAPTHBIN BUJI U ONPEIETHUTE €ro CTENeHb U CBOOOIHBIN UICH.
Pewenue: TIpuBenéM 4iieHbI MHOTOYWICHA B CTaHJIAPTHBINA BUJI U CBEAEM TTO00HBIE
YJICHBI:
X0+ 3xyx + x%y + dyx? — Txxy — 6yyx + 1Py — 19 = x50 + 3x%y + x2y + 4x?y —
—Ix%y — 6x)* + y* — 19 = x° + y* + x%y — 6x3* 19
MeuorouwteH x°+ y*+ x*y — 6x)* —19 SBISETCS MHOTOYWICHOM CTaHIapPTHOTO BHJA.
COOTBETCTBEHHO CTEIEHU OJHOWICHOB B ATOM MHorowiene — 6; 4; 3; 3; 0. Cpenu
HUX OJHOYICHOM C HAHOOIbIIEH cTemneHbro saBisgercs x°. CleqoBaTelbH0, CTENEHb
MHorouieHa — 6. CBOOOAHBIN YJIeH 3TOr0 MHOTOUJIeHa —19.

YnpakHeHuA

1. 3anumuTe B TaONHIly YICHBI JaHHBIX MHOTOYJICHOB TaK, KaK YKa3aHO B 00pasIie,
U YKaXKUTE CTEIIEHb MHOTOUJICHA.

a)2x+5y—12; 6)—-6x*+)*—5y+11; B) 14a5b;-ab2—a2b+ 8a—7b;
r) 8, 2mnk —1,02m*n + 11a —9; ) Ea—0,6b—3§c+l2ab—c+3,2.

I 11 m | IV
YieH| YWieH |YJIeH |YJIeH

4x% — 11x%y + 0,5x)? + x — 9| 4x% |- 11x%y|0,5x)?
2. N300paxensl Ky0 ¢ pedpoM a cM, IpsIMOYTOJIbHU U a cM,
KBaJpar co cropoHoii 1 cM. Onpenenure 00bEM KyOE
n kBasipata. [lomydeHHbIC OMHOUICHBI 3aUIIIATE B BU]]

a) .
o* ! I;6)

MHuorouJjieH

anTeOpamIecKoi CyMMBI.

"
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MHnorouneH. CepeaunHHbIN NepneHanKynap

. Hamuiire uiieHbl U cTenedb JaHHBIX MHOTOYICHOB:
a) 3x° + 2x°—4; 0) 2x* —3x +2; B) x>+ x*—2x—1;
r)2mé+7; m 4xy® +x* —x2+y%  e)yad—be—T.

. CBCI[H HO,Z[OGHLIe cjlara€MbIC, 3alIUIINTEC MHOTOWICH B CTAHAAPTHOM BUJIC:

a) 10x — 6xy + 3xy; 0) 4x* — 5x + 9x2 — Tx* + 6x;
B) 6ab — 11ab + 3a%; r)5a*+a>— 12+ 2a* + a® — a - 30.

. OmpeienTe MHOTOYJIEH, paBHBIN BBIpakeHHIO 3a’ + b:
a)d4a*—4b—a*+17b—b;  06) 124> —9b — 9a*> + 6b + b;
B) —0,7a> —7b —2,3a*> + 8b; 1) 1,8a>—4,2b+ 1,2a*>+5b+0,2b.

. [IpuBeuTe MHOTOUJICHBI B CTAHIAPTHBIN BHJI. B KakoM M3 HUX €CTh CBOOOTHBIN
YJIeH, OTJIMYHBIN OT Hy/1s1? Hanumure cTeneHp KaXa0ro MHOTOUWICHA.

a) —4p* + 21p° + 4p* — 8p* + Tp?;

0) 2aa* + a* — 64> + @® — a;

B) 8xx3 + 3xx* — Sxi® — 6%

r) S5a-4b*>—0,8b - 4b* —2ab - 3b+ b - 3b* - 1.

. YKaXuTe CTCIICHh MHOTOYJICHA!

a)4a®—2da’ +a—1; 0)5p*—p-2;
B) 1 —3x; r) dxy +xy° — 5x* + y;
1) 8x*y + 5x%° — 11, e)xy+tyz+xz—1.

. Hanuiyre MHOrOWIEH COOTBETCTBEHHO KAXKJIOMY AJITOPUTMY. BeTaBisiss BMECTO
MePEeMEHHON YHCIT0, BEIYUCINTE Pe3yabTaT (MCIOIB3YHTE KAIbKYISATOP):

/ Beemure mr000e

1esoe 9ucio (a).
|

2

VYMHOKBTE BBEIIEHHOE
YHCJIO HA ceOsl.
Berutute 3 mogodus
BBEIEHHOTO LIEJIOT0 YKCIIA.

| [Ipubassre 4,23. l
|

2

/ 3anummTe pesympTar.

BosBenure BBenéHHOE
YHUCIIO B KY

YMHOXXBbTE BBEIEHHOE
gucio Ha 100.
!
BrlutuTe KBajgpar faHHOM
JECATUYHOM IpOOH.
!
/3ammuute pesymsTar /
7/ pesy. :

o>

\ .

[Ip#6aBeTe —12.
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' 3.2. CnoxeHne MHOro4seHoB

HeAatenbHOCTb Cymma MHOIro4sieHOB

1. Haiimute cyMMy MHOTOYJICHOB, COTJIACHO MOJIEIIH.

’++ + ++E

(Bx2+3x+2) + (X% + 2x +4)

2. PaCKpBIBaH CKO6KI/I, MMPUBCIUTE HO,[[O6HBIG yjeHbl. HazoBrTE YiIeHBI TMOJIyYCHHOI'O
MHOI'O4JICHA.

3. 3anummuTe MHOTOWIEHBI B CTOJIONK M CIOKUTE UX.
+ 3x2+3x+2 X2 ,

2x*+2x+4
5x2+5x+6 (5x2+5x+6)

[Ipr HaXOXKIEHWH CyMMbI MHOTOYJICHOB PacKpPBIBAIOTCSI CKOOKHU (€CIH €CTh),
CBOJATCS IOAOOHBIE ciaraembie. [Ipu CI0KEHUH MHOTOWIEHOB B CTOJIOMK T0100-
HBIE CJIaraeMble 3allIChIBAIOTCS IPYT IO APYIOM.

YnpakHeHuA

1. a) Hanumre cymmy MHOTOUWICHOB 4x° — 5x — 7 1 x* — 8Xx ¥ IpUBEAMTE MOTyYCH-
HBIM MHOTOWJIEH B CTaHIAPTHBIN BUI.
6) Hamummre cymMmy MHOTO4WIEHOB X — 8x 1 4x° — 5x — 7 ¥ IPUBEIUTE TIONTyUEH-
HbIi MHOTOWJIEH B CTAHJIapTHBIN BU/I.
Brickaxxute cBOE MHEHME O MOIYYEHHBIX pe3ysbTaTax. Kakoe cBOWCTBO CIIOXK

HUS 3]1€Ch IPUMEHSIeTCs? \g

2. CMmozenupyiTe 1 HalUTEe CYMMY JTAaHHBIX MHOTOYJICHOB:
a)(2x+3)+(3x-9); 0) (2x*+6x+2)+(x*+x
B) (2x* +6x—2)+ (x*—1); r) (@ +5a*—1Q) +

3. 3anmumure JaHHBIE MHOTOYWIEHBI B CTOJIONK M HAM M
a) (4a+5b—c)+ (8a—6b+c); 0) 3a®> + 8a +8a — 5a?);

B) (b —3b*+4b)+ (b +2b*+b%); 1) (0,1x*+0,0 (0,17x*— 0,08y?).

4. a) Onpenenute P + Q, eciu P = 5a* + =—4q> - b.

6) Ompenenure CTENCHB MHO;OQ HaA + Byt C,
ecid A = a’> — b* + ab; B =@a*> +8ab® 5b°; C = —4a* + 2ab — 3b°.

5. Ceiimyp roBopuT, 4TO a CJIEZIOBATEJIbHBIX HAaTYpaJibHBIX Yuceln 0e3
ocrarka nenures nd S.WposepsTe, BepHO 1M OH ToBopuT? BepHa 1 MbICib, 9TO
cymMMa 4eThIpERIOCTE T BHBIX HATypaJbHBIX uncen Jenutcs Ha 4?7 Ha ka-
KO€ 4HCII0 OyaeT sl CyMMa YeTBIPEX MOCIIeI0BaTeIbHBIX HEYETHBIX Yncen?

CBQECTBO €I1é KaKWX YUCENI 0TBEYAET TAKOMY 3aKOHY ?

20



MuorouneH. CepeanHHbIN NepneHanKynap

' 3.3. BblunTaHne MHOrousieHoOB

1. OmpenenuTe MHOTOWICHEI, COTTIACHO MOJIEIH.

- B Rel - | - R
X X X V@ 4

2. Hanmmmre Mozens B BUjie pa3HOCTH MHOTOUJICHOB.
(Bx? + 3x +2) — (2x2 + 2x + 4)
3. Packpoiite ckoOku. Kak B 3TOM citydae H3MEHSTCS 3HAKH OJTHO-
YJICHOB, CTOSIINX B CKOOKAX, Iepel KOTOPBIMH CTOUT 3HAK MHU- . + I -0
Hyca? [locie packpbITHs CKOOOK CBETUTE MOAOOHBIE WICHBI. Xt +x -2
4. YroOs! HaiiTi pa3HocTb (3x* + 3x + 2) — (2x? + 2x + 4), cinenyer, IOMEHsB 3Ha-
K{ YJICHOB BEIYUTAEMOTO Ha MPOTHBOIIOIOKHBIE, TIOKA3aTh MHOTOWICHBI B BU/IE
cymMel. Haiinure cymmy, 3anmcaB MHOTOWICHBI B CTOJIOHK:
3x? + 3x + 2
TE2)+ 29+ (- 9)
X2+ x - 2

Uto0ObI HAWTH PA3HOCTH JIBYX MHOTOUWICHOB CIICNYET K yMEHbIIIAeMOMY TIpruoda-
BHUTH BBIYUTAEMOE C MIPOTHUBOIOIOKHBIM 3HAKOM.

YnpaxHeHns

1. a) Hammummire pa3HocTh MHOTOWICHOB 8@° — 12a + 3 1 24’ — 8a v mpuBeauTe NoITy-
YEHHbI MHOTOWIEH B CTAH/IapTHBIN BU/I.

6) Hanummre pasHocts MHOTOWIEHOB 2a° — 8a v 8a® — 12a + 3 u npuseaute nobry-
YEHHBIII MHOTOWIEH B CTAHAPTHBIN BUJ.

2. Hanummure coriacHo MOICIN YMCHLmaCMBIﬁ Y BBIYUTACMbI MHOTOY, H \Haii-

JTITE Pa3HOCTE: i ﬁ

3. 3aaHHOE BBIYMTAHUE OCYIIECCTBUT®, B €JIb TIOCPEJICTBOM T'€OMETPH-
yeckux Guryp:

a)(7Tm+3)- (3m+1),‘ 0) ( 10) 8); B)(3d’+2a+4)—(a’+2).
4. Brrunucaure:
a) 6x*+4x—8 Hox> + 4x> —

2 -2xt+t4 —2x? +4
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5. B Tabnuie ykazaHa cymMMma JCHEr B OaHKE Ha CUCTy Y Cuér B GanKe
Cammupa, Harn, FOcuda n Hazupa. ComracHo Tabmwuie, |Mms Baaanc
OIPEIEIINTE: Camup 6x +7
a) PazHocTh kakux JBYX cuetoB paBHa (Sx + 13)? Harn 7x 10
0) Pa3HOCTb KakuXx JByX C4€TOB paBHa (8x — 24)? FOcu¢p | 12x+3

Hazup 4x +27

B) Pa3HoCTh Kakux nByXx cdeToB paBHa (3x —37)?
r) Ecnm x = 100 $, BerumicnuTe 6amaHc KaX0T0 H ONPEIEITUTE CKOIBKO JICHET Y
Ka)k70ro Ha cyety B Manarax (1 $=10,78 ).

6. /[xaBuj BCTaBWJI B paMKy KapTUHY «XbIHAJIBID» Ha-
ponHoro xynokHuka Mapan PaxmaH3ane m mosecun
Ha creny. [lomane BHyTpeHHEro MpsIMOYTroJIbHUKA —
(x* + 7) xBaspaTHBIX CAHTHMETPOB. BMecTe ¢ pamMKoif
IUIOIIAIb BCE KapTUHBI paBHa (2x* + 3) KBaapaTHBIX
caHTUMeTpoB. OnpeennTe MIoIanb paMKH.

7. CocTaBbTe J[Ba TAKHX MHOTOUYIEHA, YTOOBI MX Pa3HOCThH ObLIa pABHA MHOTOWICHY
(3a*—5a+4).

8. OmnpesienuTe MHOTOWIEH A U HaliIUTE €r0 CTENEHb, UCIIOB3YS MIPABHIIA HAX0XK-
JIEHUsI HEM3BECTHOTO CJIaraeMoro, yMEHbIIAEMOT0 U BEIYMTAEMOTO.
a)A+ (12> +6y—-1)=—10y +9; 0) (—6x*+7x—11)—A=2x>+2x —1;
B) A — (6a* — 5ab + b*) = 4b* — 11ab; r) (25x° - 1333+ 7) + A= 15x° — 13x2.
9. Beuuciaure nepuMeTp JaHHbIX GUryp. B Mojayd4eHHbIX MHOTOUIEHaX OTMETETE

CBOOOIHBIN YIEH.
1 e

x+4

3x+6

10. ITpousBenute nelcTBUS HAJl JAHHBIMA MHOTOUJIEH

a) (4a +5b—6¢)+(B3a—-"7b+2c) - b+7c);

0) (3x° —7x+21)—(—x3—2)320 )YRU(4x® 21);

B) (9ax® — 5ax* + 6ax) — (—3ax* 7ax) — (Sax® + ax);
r) (@ —0,12b%) + (0,394 0,01a* - 1,88h° +11).

11. VipoctuTe Byipagen J)A+B-C; 6)A-B+C, B)B-A+C;

r) C—B—Anpu§cnoByn A 2b—gb3; B=1b3—1§b; C=11b3+6§b.
5 4 4 5 4 5

S
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MHnorouneH. CepeaunHHbIN NepneHanKynap

' 3.4. YMHOXeHMe ogHOuYIeHa Ha MHOroY/1eH

1. JomycTuM, 9TO NaH MPSMOYTOJBHHUK C MAPUHON X, JNIMHON X + 2. Onupasichk
Ha MOJIEJTb, TPOAHATM3UPYUTE KAKOMY MHOTOWICHY OyJeT paBHA €ro IUIOIAb.

x 11
e
1 3 AR A= “«x+2-

2. C nmpyroif CTOPOHBI, IUIOIIAIh STOTO MPSIMOYTOJIBHIKA BEYHCIIAETCS (hOPMYIION
S = x(x + 2). YToOBI BEIYMACIHTH IIIOMIAb MIPSIMOYTOJIEHUKA, TIPUPABHIIATE T10-
JydeHHBIE /1Ba BeIpaxkeHus1. Kakoe paBeHCTBO BbI OITy4nTE?

3. Ilocrapaiitech OOBSCHUTH HIKENPHUBEAEHHOE paBeHCTBO. Kakoe paeicTBHe
31eck npousBeneHo? Kakoe cBONCTBO YMHOXKEHHSI TPUMEHEHO?

xgj})=x-x+x~2=x2+2x

YT10OBI YMHOXHUTH OHOWICH HA MHOTOYJICH, CIIEIyeT YMHOXUTh OJHOWICH Ha
KKl WIEH MHOTOYICHA U 3alMCaTh MOJTyYCHHBIC MPOU3BEACHHS B BUJIE ajre-
OpamyecKoi CyMMBI.

Ipumep: Haitnure npoussenenne onnowieHa —3a” u Tpéxwiena (4a° —a + 1).
Pewenue: —3a*(4a* —a +1)=-3a* - 4a* — (-3a* - a) + (-3a* - 1) =—12a° + 3a° — 34>

YnpaxHeHnA
1. Onmpasich Ha MOJIENb, BBIYUCIUTE 2-Ms CIIOCOOaMU IIIOMIA/Ib JTaHHBIX npﬂho—
YTOJIbHUKOB. YT0 BBI MOXKETE CKa3aThb O MOJTYYCHHBIX BLIpa)KeHI/IHX?

a) x 1111 0) x 111 B) x x 11111
x| X2 xxlixlx X x? Ixlxlx x| x2| x? rrr|)r)r
x| X2 [xx

2. Haiimute nponsBeneHre, IOCTPOUB MOMIETh:
a) 2x(x +4); 0) x(3x + 1); B) 3x(x + 2

3. Haxons mpowsBenieHHs, WCIONB3YRE CTRETKI YKa3bIBAIONIUE HAlpaBICHUE
YMHOXCHHUS, U HA30BUTE CTEIICHb U CBOOQIHBMI WICH MOTYyUYEHHOTO MHOTOWICHA.

a) 5Q2x +7); 0) 3m 9 B) (b—11) - 8b;

r) x(—3x + 6); . 2x(0x* —3x); e) (10¢° +2¢%) - (-2,
X) 6(a® —2a + 6); 3) 3 —3x*+5); n) n¥(7n® + 11n* - 1),
i) 2ab(4ab® + Sab® — Rlab)s K) —3x33(—1,1 — 2x? + 0,5x — 2,3)7).

HazoBurte, kakoe cBOHCTBO YMHOKCHUSA ObLIO 3A€CHh UCITOJIb30BAaHO.
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4. JlnuHa 371aHKsI, TOCTPOCHHOTO B BHJIE MPSIMO-
YTOJBHOTO Tapajuiesienuneaa, paBHa 3a, IIH-
puHa b, BeicoTa (a + 2b +c). Kakum MHOTOUIIE-
HOM BBIpakaeTcst 00bEM 3aHus?

a+2b

4c

oaua

2b

2c

a)

X

2x°

5% +3x = 5x-3

7. YpoCTUTE BBIPAKCHHUSL:

a) (6m2 —4m+9n)(—ém2j;

B) 2a(a — b) — a(a — 2b);
m (1+3a-a*) - Sa;

XK) %x(1,4x2—3,5y);

") —%cz (1.2d> - 6c);

8. Pemnre ypaBHeHHMS:
a)Sx+3(x—-1)=6x+11;

B)8(y—7)-3(2y+9)=15; r) 0,6 —0,5(y 0.9’
o) 6+ (2—4x)+5=3(1-3x); e) 0,15(x -4 % 0,3(x—1).
9. ITpu KaKoM 3HAYEHUHU MIEPEMEHHOM:

me Ha | e/IMHUILY 3HAYCHHS BhIpa
—3(2x + 1) Gonpure Ha 20 Sunfy 3

HUe BbIpaxenus (5x + 7
T') 3HaUCHNE BhIRaKCHEs & — y e B 2 pa3a 3HAYCHUS BRIpaxkeHus (7 + y)?

10. [Tepumetp T
HO OombIIEe TP

HUKa.

TO.
enfio 11

5. Ha 1wiane pad
4epTéx  Jdadn
Hamuka. OnpeaenuTe miomaib Ja4yu Ha IJIaHe,
pu ycJioBuu a = 8 ¢cM, b = 5 ¢cM, ¢ = 3 cMm.
Haiinure HacTosiue pa3Mepsl JAYHOTO Y4acTKa
npu mactrabe 1 : 200.

6. Onmpasice Ha oOpasel, HalAUTE NPOU3BEACHHUE
OZHOWIEHA HAa MHOTOWIEH IyTEM YMHOKCHHS B

CTOJIOUK: e

6) —Ta’h R
X _4
2a’—6a’b—"5a-3b

2 +x -5
— 8% —4x +20x°

0) —0,5x*(2x* + 6x — 7);

r) —x(x? = 7) + x*(x - 3);
e) 3a'x (@* — 2ax + x> — 1);

3) lab(za2 —éab+ﬂb2j;
2 3 4 5

2 2.5 2 1 2 5 3
K) ——a Say" ——ab—=a|.
) s y( =3 p

0)3x—52-x&5

3HaueHue BhIpakeHns 2(3 — 5c¢) MeHb-
4(1 — ¢)? 0) 3HaYeHHE BBIPAKCHUS
BeIpakeHus (8x + 5)? B) 3Haue-
pa3a 3HadeHus BeIpaxeHus (61-10x)?

b

cM. OjIHa U3 ero CTOPOH MEHBIIIEe BTOPOi Ha 4 cM,
e B 2 paza. Ompefienure JUIMHY CTOPOH TPEyToib-
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' 3.5. YMHOXeHne MHOro4sieHa Ha MHOrouYleH

1. [IpoaHanu3upyHTe HIKECICTYIONIYIO MOJCIb I HAXOXKICHUS TUTOIIAIN TIPSI-

MOYTOJIbHHAKA CO CTOpOHAMH X + 3 1 2x + 1.
X 111 x 111

T
XD X XX X XXX
T = = + — x(2x + 1) +3Q2x + 1)
§ X XX x X x|x|x
vl TT0T 1
~x+3— X

2. C apyroii CTOPOHBI, IUIOLIAa b JTAHHOTO IPSIMOYTOJIbHUKA BHIYUCISIETCS IO Op-
myne: S = (x + 3)(2x + 1). Uro BbI MOXKeTe CKazaTh O BhIpakeHHsIX (x + 3)(2x + 1)
nx(2x+1)+32x+1)?

3. Boruncaure npousBeneHue ABY4IEHOB x + 3 U 2x + 1, mpon3Boas yMHOXKEHUE B
HarpaBJIeHUH, YKa3bIBAEMOM CTPEIIKAMHU.

e N 5
x+3)2x+1)=x-2x+x-1+3-2x+3-1=2x +7x+3
= 7

4. Borunciure npou3BeIeHUs AByWIEHOB X + 3 1 2x + 1, 3anmcaB
ux B cToiOuk. Criepsa x, 3aTeM 3 YMHOXKBTE Ha KaXIbIH YWICH
nBywieHa (2x + 1), momyyeHHbIe TPOU3BEACHUS CIOKHUTE.

UTo0bl YMHOKHTh MHOTOYJICH Ha MHOTOUYICH, CICAYET KaKIbI YJICH OIHOTO
MHOTOUYJICHA YMHOXXHUThH Ha KaXIBIH YJICH BTOPOTO MHOTOUICHA U 3aIUCaTh IMOJIY-
YCHHBIC MPOU3BEICHUS B BHJIC AIT€OPanISCKON CyMMBI.

:

1. 3anuiiuTe B BUJC BBIPAXKCHUS PAa3HBIMH CIIOCOOAMHU TUIOIIAb JAHHBIX TP 0\
T'OJILHUKOB:

a) x2 | X% xx 6)

X 1 X 11

==
=
=
=

2. [TocTpoiiTe MOAETH I HAXOXKICHUS TPOU3BEACHUN TaHHB
a) (x+3)(x+3); 6)(x+ Dx+4); B) (2xgalh(x+3); 1) Gx+ Dix+2);
o) (x+4)(2x+3);e) Bx+ 1)(x+ 1%; o) (RE2)@x +2); 3(x+1H(x+5).

3. [IpakTuyeckasi padora. O0opy10BaAH HAs OyMa2a, HONCHUYDL, TUHEUKA

u Kapanoaui. BIpeXbTe HECK 0 KBaJ[paToOB CO CTOPOHOW 3 cM; He-
CKOJIbKO KPaCHBIX IIPSIMOYTOJEHUKOB

CHHUX KBaJpaTOB co®ro 1 cyr.

WCTIONB3Ysl OTH (UTYREI, TPO

WHOU | cM, JIMHOM 3 CM U HECKOJIBKO
MOJIENTb TIPOM3BEICHUS BIX JIByX

B ENNE
[ [
JByIeH I B
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4. Jlerckoe onesuio, AJMHA CTOPOHBI KOTOPOTO X CM,
nmeetr Gopmy kBaapara. [llupuna oxesina, nmpeaHa-
3HAUEHHOTO JUIsI B3pOCIIOTrO YeIoBeKa, OObIIe CTo-
poHBI AeTcKoro onesuta Ha 30 cM, a gymHa — Ha 40
cM. Haueprure kBagpar, m300paskaroIIHi TETCKOE
OJIeSIII0, M YBEIIMUMBAS €r0 CTOPOHBI COOTBETCTBEH-
Ho Ha 30 cM u 40 cm, u300pasuTe oxesio, MpeaHa-
3HAUEHHOE U B3pOCIOro uesnoBeka. Kak B 3ToM
cilyyae W3MEHHUTCS Tuiomaab onesuia? Beipazute
IUIOMIA/b Ofiesiyia, TPEIHA3HAaYeHHOTO I B3pPOC-
JIBIX, B BUJIE TIPOU3BENICHUS JIBYUIICHOB.

5. Camup yTBep)KOaeT, 9YTO MOJAENH, NaHHBIE HAa PHUCYHKE,

2 2 2
M300paXKarOT TMPOU3BEACHUE OJMHAKOBBIX JIByWICHOB. | X | X X X7 X
- . X x 11
AHap e CUHTAET, 4TO ero MHeHue orrbouno. [To-Barie A 2 Iy

My, KTO U3 HUX npaB? Kakoe CBOHCTBO YMHOKEHHS OTpa-
XKaeT U300pakeHne Ha PUCYHKe?

=

6. Haiinure npou3BeieHue MHOTOWICHOB ITyTEM YMHOXKEHUS B CTOJIOHK:

a) (x* +2)(x = 3); .

6) (332 — 5x)(2 — x): R
B) (c —4)(c + 4); fo-

r) (5x2— 6y*)(6x> — 5)°); 26 + 105

n) (a* +2b)(2a + b¥); + 3+ 155
e) (2 + 2x + 1)(x + 3),; Xy
x) (—p + q)(=1—q). 2x +13x + 15x

7. ITpu HaxX0KA€HUU IPOU3BEAECHUS MHOTOUJIEHOB, UCIIOJb3YHUTE yMHoxce}&e OJIHOY-
JICHa Ha MHOTOYJICH: (Ga’—3a+5)a-17)=
a) (2x* + 7x = 3)(x + 3); =3¢ (@-7)-3a-(a-7)
0) (x* — 11lxy + 5p)(xy — x); +5-(a—7) =34
B) (a—b—c+k)(1-ac) +21a+5aq—35=
r) (9m? — Smn + n*)(3m — n); 4260 — 35

1) [éab—2b2 +%j(a+6b).

4
1
8. IIpoBons Berancienns, CeBUHGK ONgleIcNIa, YTO IPH X =2 — 3HAYCHHUE BbI-

paxenus (5x — 1)(x + 3) — (a—
CII0COOOM MPOBEPUTH BERHOCTH CE

=

4) paBHO 49. Kak MOXXHO MPOCTEHTIINM
yiprara?

9. Ympocrure ja BbIPAKCHISA
a) (x + 3)(x — 3t ( ; 6) x(1 —2x) — (x — 3)(x + 3) + 3x%;
B) ¥*(3 —x) — (2/x?) 1) -#4x?; r) (x +2)(x +2)—x(5 —x) — 2x%

OrnpgrienuTe, MPU KAKOM 3HAYCHUU X 3HAYCHHUE ITHX BBIPOXKEHUH OyJIeT paBHO d.
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MHnorouneH. CepeaunHHbIN NepneHanKynap

' 3.6. PaznoxeHne MHOrousieHa Ha MHOXUTeNN

PaznoskeHre MHOTOUICHA HA MHOXKHTEIIH:

1. Kako¥ MHOXHATEIb OJJMHAKOBBIM B OJHOYJICHAX ab u 2b, ABAAIONINXCS carae-
MBIMH B MHOTOUJIEHE ab — 2b + 3a — 6? EcTb 111 001Mii MHOXKUATEND B OJHOYJIE-
Hax 3a u 67 CrpynmnupoBaB, 3alUIIUTE 3TU OAHOUYJICHBI B CKOOKaX.

2. 3amucaB JaHHBIH MHOTOUWICH B Buzae (ab — 2b) + (3a — 6), 00bsACHUTE, KaKOe
JICHCTBHE BbI MPOU3BEIIU. B Ka)K10H CKOOKE OJJMHAKOBBI MHOKHUTEIIh BHIHECH-
Te 32 CKOOKY. B aTOM citydae, kakol BHJI IPUMET JIaHHOE BbIpakeHue?

3. U3 kakux MHOXXHUTEJICH COCTOST ciiaraeMble B BeIpakeHuu b(a — 2) + 3(a — 2)?
Kaxkoit MHOXHUTEh U3 HIX OMUHAKOBBINA?

4. Ecimy MHOXHUTENb (@ — 2) BEIHECTH 32 CKOOKH, KaKOe BRIPAYKCHHE BBI 3aITUIIIATE
BHYTPH CKOOOK?

5. U3 mpowmsBeneHusl Kakux ABYWICHOB COCTOMT TOJXY4YeHHOE BhIpakeHme? Kak
BbI Ha30BETe 3Ty onepanuio? OO0CHYyITE CBOH OTBET.

IIpumep: Paznoxure Ha MHOXXKUTENN MHOTOUJIEH ac + bd — be — ad.

Pewenue: B nanHHOM MHOTOWIEHE CIPYIIHPYEM OIHOUICHBI C OJJMHAKOBBIMHU (00-
UMW) MHOXKUATESIMU: ac + bd — bc — ad = ac— bc + bd — ad

OOumii MHOXKHTEIb BEIHECEM 33 CKOOKY: OOIIMM MHOXHTEJIEM BhIpaKeHHUs ac— bc

SIBIISICTCSI MHOYKUTEh €, a B BRIpakeHUun bd — ad — 310 MEHOXUTETS d (0151 nonyyenus

6 ckoOKu viHocumcs mroocumens "- d").

c¢(a — b) — d(a — b). B 5TOM BBIp@KECHUH OOIIMM MHOKHTEIEM SIBISICTCS IBYyY®teH

(a — b). Ecniu ero BeIHECTH 3a CKOOKY, TO TIOTy4nM (a — b)(c — d).

Wrak, ciocodoM rpynmupoBKH MBI Pa3IOKHIA MHOTOUICH HA MHOKHATEI

ac+bd—bc—ad=ac—bc+bd—-ad=c(a—b)—d(a—b)=(a—b)(c=d.

Crioco6 gaHHBIN B 00pasiie — 3To cnocod pa3ioKeHHss MHORQY HOXH-
TEJIN CIIOCOOOM IPYTIITUPOBKH.

YnpakHeHuA

1. Ksamaist HeCKoJIbKO MHOTOUYJICHOB PA3NKUIQIAKNEAK MOKAZAHO HIDKE. Haiing npo-
U3BEJICHNE JBYWIEHOB, onpeenute Bepiu €BEPHO IPOU3BEICHO PA3TIOKEHHE
MHOT'O4JICHOB Ha MHOKHTCIIN.

MHoro4wieH Pasjio:genue Ha Wi o:xutean | Bepuo | HeBepno
xX(b+c)+4b+4c +9)(b
2¢—-2d+ p(c—d) c)® —d)
mx+my+6x+6y |(mT6)(x+yp)
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2. Hanumnte MHOTOUJIEH, BRIpayKaIOUIUH uomaas npsamoyroasHuka ABCD. Onu-
pasich Ha PUCYHOK, OTPEAETUTE, MPOU3BENECHUIO KAaKUX JBYYJICHOB PaBEH 3TOT

MHOTOUJIEH.
A B A B

ab a? ab @ @

bc ac bd 2ad

D 2) CD %) C

3. IloctpoiiTe MonEIb NPSMOYTONIbHUKA, COOTBETCTBYIOLIETO JAHHOMY MHOTOUJICHY.
Onpenenute, KAKUMU ABYWICHAMH BBIPAXKAIOTCSI CTOPOHBI MPSIMOYTOIHHUKA.
a)ab +ac+2b + 2c; 0) x2 + 2xy + )% B) 8y +cz + 8z + ¢y.

4. B Tabnurie 1aH OMWH U3 MHOXKHUTEIICH MHOTOWIeHa. HaiinuTe BTOpoil MHOKHUTEIh
B BHJIE€ JBYUJICHA.

MHoro4JieH I muoxkuteap | Il MHOKHUTEID
ax + 6(b+x)+ab at6 ?
mn — mk + xk — xn ? m-—Xx
ax —2bx + ay — 2by x+ty ?
1-bx—x+b 1—x ?

5. Pa3noskuTe MHOTOUICH HA MHOKHTEIIH:
a)x* +xt+x+1; 6) a* —ab — 8a + 8b;
B) Y -y —)? +1; r)ab—5b+ b*—
mat+2a*—a-2; e)Tx—xy+Ty—x%
K) b® —3b* —2b* + 6; 3) kn —mn — n?* + mk.

6. Camup B TpéxuieHne a* + 7a + 12 ogHowieH 7a
MIOKa3all B BUJIC CyMMBI OTHOUWICHOB 3a u 4a, a 3aTcafpa
Ha MHOXKHTEITH crtocoOoM TpymmupoBkH. [lo-Barre % Camwup cremnan 31o?
Hamuxk xe ogHOWwIEeH 7a oka3aj B BUI€ CYMMbl OJHOTEHOB 2a U 5a, HO HE CMOT
Pa3I0KKUTh MHOTOYJICH Ha MHO)KI/ITC quy? OO0ocHYyi#iTe CBOIi OTBET.

7. UToObI Pa3JI0KUTH Tpeane HOXKUTCJIN, OCYHIECTBUTEC CIICAYIO-
H_[I/II/I AJITOPUTM:

1. Haiinute nsa aTy BHBIX , IPOM3BEICHIE KOTOPBIX PAaBHO 5, a cymma 6.
IL. O;[Hoqneﬂﬁ BUJIE CYMMbI TaKHX JIBYX OZHOWIECHOB, YTOOBI X
K03 OUIHSHTHI aMU, HalJICHHBIMH B Pe3yJIbTaTe NepBOIl KOMaH Ibl.

III. Pa3noxure JIeH Ha MHOXKHUTEJH CITIOCOOOM TPYIITUPOBKH.
IV giaiinuTe nponsseneHne By €ICHOB U yOSIUTECh B BEPHOCTH BAILIETO PE3YIIBbTATA.

3x* -2y —6x%* +xy =
=31 - 6x%2 + xy -8y =

28




MHnorouneH. CepeaunHHbIN NepneHanKynap

8. Vcnionb3ys aliropuT™, JaHHbINA B TIPEABLIYIIEM 3aJaHUH, Pa3I0KUTE MHOTOUICH
Ha MHOYHTEIIH:
a)a*—5a+4; 0) a*— 6a — 16; B) X2 + 9xy + 8)7;
r)a® + T7ab + 6b% 1) > —9xy + 8x7% e) m* — Smn + 4n’.

9. lonpHap B Tpéxunene 2am + 2an — 3bn — 3bm mpousBena TPyHIHPOBKY
(2am + 2an) — (3bn +3bm) n pa3nokuia MHOTOYJICH HA MHOXHUTEIH. AIK XKe B
3TOM MHOTOYJICHE MPOU3BEN rpynnupoBky (2am — 3bm) + (2an — 3bn) u pasino-
JKWIT Ha MHOXUTENH. KTo 13 etedl mpousBEn rpynmipoBKy BepHO? BrickakuTe
CBOU MBICIIH O TTOJyYEHHBIX UMH pe3yJIbTaTax.

10. Paznoxwure BBIPpAXXCHUA HA MHOKHUTEJIN U BBIYUCIIUTE 3HAYCHUEC BBIPAXKCHUA IIPU
3aJaHHOM 3HAa4YCHHUH HepCMeHHOﬁI

a) 5a* — 5ax —Ta + Tx, x=-3, a=4;

0) m*—mn —3m + 3n, m=0,5, n=0,25;

B)a’+ab—1la—11b, a=06,6, b=04;

r)a*—ab —2a+2b, azl, b=0,15.
20

11. Beruuciure:
a) 139 - 18 +139-21 +261 - 21 +261 - 18;
0)125-48-31-82-31-43+125-83;
B)44,7-13-2-447+13-53-2-5,3;

n3talisn 234,52
35 37375 3

12. Ecin mpou3BezieHNe HECKOIBKUX MHOXHTENEH paBHO 0, 9TO MOXXHO CKa3aTh 00
9THX MHOXKHTENAX ? [10-BameMy, KakIeIii MHOXKHATEIb paBeH Hymo? Eciu au oﬁ H
MHOKHTEJNb HE PaBEH HYII0, MOKHO JIM CKa3aTh, YTO MPOU3BEICHUE PABHO HYII

13. PemuTe ypaBHEHUSI IPU YCIOBUHU, YTO NMPOU3BEACHUE PABHO HYJIIO;
a)x(x—8)+2(x—8)=0; 0)yy—12)+y—12
B)at4—a(at4)=0; r) (x* —5x) +x — 5 =540
) (x*+ 7x) —4x — 28 =0;

14. BMecTO TOYEK 3alUIIUTE TAKOH OJHOWICH, YTQObI PABEHCTBO OBLJIO BEPHBIM:

~

1) 36)° = 54" + 10y —¢.. =
.

15. PaznoxuTe naHHbIC BbIPARE

a)x(x +2) — (v + DO/{YLY
0) (x + D(x +2)(x + 3)(Xx +4) — 24.

MHOXXHTCIIN
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' 3.7. leneHune oTpe3Ka nononam

[HeatenbHoOCTb LUmnpKynb, nnHenka

Haxo:xxnenune cepeANHHOM TOYKH OTpe3Ka:

1. ITposeaute oTpe3ok AB mmuHO# 4 cM. A B

2. PackpoiiTe MHUPKYJIb Ha IAHY
orpe3ka AB. Hageprure kpyr pa-
JMyCOM, paBHBIM OTpe3Kky AB, ¢
neHTpoM B Touke A. (HeoOxomu-
Masi yacTh yKa3aHa Ha PUCYHKE).

3. He MeHss pacCTOSHUS MEXIY
KOHIIAMH LIUPKYJISI, HAYePTUTE
KpYT C IEHTPOM B TOuke B.

4. C noMOoIIbI0 TMHEWKH MPOBETUTE MPAMYIO UEPE3 TOUKHU NIEPECEUEHNS KPYTOB
(rouxu C u D). Touky nepeceueHus 3Toi nNpsiMoii ¢ orpe3koM AB oTmeTsTe
toukoit O. Touka O — cepequHHas TOUKa OTpe3ka AB U IeTUT ero momosam.

SO o e A O B*

5. Kak BbI 0OOCHyeTe pa H& oT-

‘ pesxoB OA u OB? UTCVWEBOE

: o MHEHHE
A——B

.

6. UTo BBI MOXETE CKa3aTh O BITIE b-
HukoB ADC u BDC? KoHrpY@rHbNIN STH
TpeyronbHUKN ? JIBs€res ok CO

6uccexrpucott Tp@yroleEEka ABC? Mo-

>KeM JTi MBI HABBaTHIRTPe306® CO Mmenuanoit Tpeyronbauka ABC? [Touemy?
Ecim CO — men , aBIsieTcst iu Touka O cepennHoii orpeska AB?
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MHnorouneH. CepeaunHHbIN NepneHanKynap

YnpakHeHuA

1. Hauepture BepTukanbHbIil oTpe3ok MN npousBoiasHON anuHbL. [locTpoliTe ero
CEpPEeIUHHYIO TOYKY.

2. 2. [loctpoiiTe OTpe30K, paBHBII cyMMe (Pa3HOCTH) OTPE3KOB a U b, U pa3enuTe
€ro IOIOJIAM.

3. [IpakTuyeckas padora. Yuammecs Kiacca nensares Ha 3 rpynnsl. C mOMOIIbo
LUPKYJIS IEpBasi rpyIina HaXOOUT CEepeUMHHbIC TOUKU CTOPOH TpeyroiabHuka ABC,
BTOpas rpymnna — uetblpéxyronsuuka ABCD, TpeTss rpynna — kBagpara MNPK,
JIAaHHBIX Ha PUCYHKE 1, M MOCJeI0BaTENIbHO COEIMHSET MOMyUeHHbIe TOuku. Kax-
Jlasi TPyTIa 3aKpalivBaeT NOIyYeHHYIO QUTYPY.

A A B M N

B C D C K P
puc. 1

4. Haueprute TynoyroabsHbli TpeyronbHUK MNK. ITocTpoiiTe ero MeuaHsl ¢ momo-
LIbIO [IUPKYJIS.

5. Paznenute oTpe3ok JMHON 9,6 cM Ha yeThIpe paBHbIe yacTu. Ha ckonbko yactei
cienyeT MOAETUTh OTPE30K B IepByro ouepenb? Ilocie paspenenwus, M3MERHB
JUTMHY TIOJIy9€HHBIX OTPE3KOB, YTOYHUTE BEPHOCTH BAIIIETO MOCTPOCHMS.

6. Kak MOXHO 1MoJ1enuTh TaHHBIN OTpe30K Ha 3 paBHbIe YacTh? Mcrnonb3ys iupKyib,
pasnenute oTpe3ok AB = 12 cMm Ha Tpu paBHbBIE YaCTH.

7. HauepTuTe Ha JMCTE B KIETKY NPaBUJIbHYHO IIeE-
ctuyronbHyI0 Gurypy (pucyHok 2). Kaxkmerii pas
nienst € CTOpOHBI TIOTToJIaM, COSTMHSITE MOTyYeH-

Hble TOYKH. Takoe MoCTpoeHHEe MOBTOPUTE 5 pas.
3aKpaceTe noTy4eHHbIH pucyHoK. Hapgcos@e np
CYROK

Iyt QUTypy, COCTABLTE POU3BOJILHBIN .
8. JlanHbIe:
. *

a) oTpe3ok AB;
0) Tpeyroasauk AB
B) MPSIMOYTOJILHUK A
pasnenure Ha 2, 4, 8, I'0 paBHBIX JacTei.

puc. 2
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' 3.8. CepeanHHDbIN NepNeHANKYNAP OTpe3Ka

1. HauepruTe oTpe30ok AB npou3BoibHOM AIUHBL A B

2. Ha npomiom ypoke BBl Y3HaIH, KaK CTPOUTH CEPETUHHYI0 TOUKY oTpeska. [1o-
CTPOUTE CEpeAMHHYIO TOUKY oTpe3ka AB.

3. Uro MOXHO CKazaTb O TPEYrOJbHU-
kax ADC u BDC? fBnserca nu ot-
pe3ok CO OHCCEKTPUCOH TpEyroib-
auka ABC? MokeTe I Bl CKa3aThb,
yto 0Tpe3ok CO sBiseTCs BBICOTOU
tpeyronsHuka ABC? Ilouemy? Ecmu
CO — BBICOTA, TO YTO MOXKHO CKa3aTh
o npssmoii CD u orpeske AB? BepHo
1, yto CD L AB?

YnpakHeHuA

1. JlommomHUTE aNTOPUTM IS TIOCTPOCHISI TIPSIMOM, TIEPIICHANKYIISIPHON MIPSIMOM 1,
U npoxopsiie uepes3 Touky K, orMeueHHy 0 Ha 3TOH NPsIMOii, M OCYIIECTBUTE €TO.

. Uty umpkyns nocrassre Ha Touky K u ot Touku K ¢ pasHbIX cTOpOH OTIIO-
JKUTE PaBHbIE OTPE3KH Ha PAMOM m m M K N
(pucyHoxk 1). puc. 1 /

II. Koneunbie Touku O0Tpe3KoB 0003HaubTe OykBamMu M u N.

il
2. Yepes Ttoukn A, B u C Ha mIpsMOi @ TIpoBeIUTE TIPSIMBIC, TIC

HpHMOﬁ a. TouHocThb MMOCTPOCHUSA ITIPOBCPHTC YTOJIbHHUKOM. BOE MHE-
HUC O B3aMMOOTHOIIICHUHU MMOJYYCHHBIX NPAMBIX.

3. HauepTute npsmyto b u 0OTMETbTE TOY-
Ky A, He nexanryro Ha npsmoit. [Ipo-
BEIUTE Yepe3 3Ty TOUKY HPIMYIO, IIe
HEHMKYISAPHYIO IPAMOH b. ¢ . g,
IIpumevanne. C nomorbro WHPKYLL A
HAYepTUTE KPYI C LEH B N
U IEPECEKAIOHMU o) B AByX %

TOYKaX.
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MHnorouneH. CepeaunHHbIN NepneHanKynap

' 3.9.NepneHanKynap N HaKNOHHasA

Janbl psiMasi @ 1 TOUKa A, HE paclojioKEHHAsI Ha
Hell. VI3 Touku A Ha IpsMYIO @ IPOBEICHBI NEPICH -
kyisip AH u otpezok AB, coemHSFONTHIA TF00YIO TOUKY
B nHa npamoii. Otpe3ok AB, npoBen€HHBIN OT TOUKH A
K MpsIMON @, HAa3bIBACTCsl HAKJOHHASI U To4Ka B, pac-
MOJDKEHHAsI Ha TIPSAMOM a, Ha3bIBAETCS OCHOBAHHEM HA-
KJIOHHOH AB.

Jnnna nepnenaukyispa AH sBisieTcs paccTossHU- ul
eM OT Touku A f10 npsimolt a. Touka H — ocHoBaHue niep- B H
neHauKyisipa AH. OTpe3ok, COennHSIOMNI OCHOBaHUE puc. 1
HAaKJIOHHOM C OCHOBAHMEM MEPIEHINKYJISpa, Ha3bIBAETCA NMPOEKIMeldl HAKIOHHOW
Ha npsamoi a. Otpe3ok BH — npoeknyst HakioHHONW AB Ha npsmoii a.

JnvHa nepreHIuKyIsipa, IpOBEAEHHOIO OT TOUKH A 10 IPSIMOU d, Ha3bIBAETCA
paccTostHueM OT TOUKH A 1o mpsmoit a. Otpe3ok AH — HauMeHBIIHI U3 OTPE3KOB,
MPOBENEHHBIX U3 TOUKH A 1o mpsiMmoit a: AH < AB.

YnpaxHeHnA

1. Haueprure npsimyro m 1 OTMETbTE TOUKY M, He pacnonokeHHyo Ha Hel. OT Tod-
K1 M 110 mpsiMoii m TIpOBEIUTE MEPHEHIUKYISIP U HakJIOHHBIe. Kakoil U3 3THx
OTPE3KOB SIBJIETCS PACCTOSHUEM OT TOUKH M 710 ipsiMoit m?

a

2. OCHOBBIBAsICh Ha PUCYHOK 2, MOKaXKUTE A
HUXKECIenyIolee:
a) HAKJIOHHEIE; ®
0) ocHOBaHUS HAKJIOHHBIX;
B) MEPIIECHANKYIISP;

') OCHOBAaHHUE MEPIICHIUKYIISPA; a -
1) MPOEKLUU HAKIIOHHBIX; C 2 E
€) paccTosiHHE OT TOUKH A 10 TIpsMOi a. !
3. Hageptute a) ocTpOyroyibHBIN, 0) IPSIMOYTONBHBIHN, B) TyHQ HBIH TPEyToJib-
HUK. YKQKHUTE PACCTOSHUE OT Ka)KJ0TO yIyia 3TOTO TPEeyrojbHmKa /10 IPOTHUBOIIO-

JIO)KHOM CTOPOHBI.
4. [llupuna mpsAMOyTOIbHUKA 3 ¢M 4 MU,%[ HAS B 3Pasa 6onpme. Hafiqure paccro-
STHA€ OT BEPIINH YTIIOB MPAMOYTOTFRITKA THUBOTIOJIO’KHBIX CTOPOH.
T1

5. Pazmepsl IpsIMOYTOJBHOTO 1T e a—12cm, 15 cmu 16,2 em. Onpene-

JIUTE PAacCTOSHUE OT €ro YRI0ByI0 péoep.

6. Ot ToukH, He NeKaAIIGH Ha Wpst 0 MPsIMOM MPOBEJEHBI 2 PABHBIC MO JJIUHE
HaKJIOHHBIE, 00pa3yIo TpsiMou yroi B 60°. OnpenennTe pacCTOSIHAE MEXKTY
OCHOBaH HAKJIOHHBIX, €CJIM JIJIMHA HAaKJIOHHOM — 8 cM.
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' 3.10. LleHTpanbHasa cummeTpus

1. B rerpagm otmetsre Touku A 1 O. CoeTMHUTE STU TOUKHU TPSIMOHU.
A (0)

2. Packpoiite nupkyns Ha mHY oTpe3ka OA, oT Touku O OTIIOKUTE HA MPSIMON
orpe3ok OA, = OAA.

Ao

.

A [0) A,

WA

yO_

3. Yro moxHO ckasath 00 otpe3kax OA n OA | ? BbICKa)uTe CBOE MHEHHUE O TOYKE
O. Kak pacnionio)xeHbl TO4KH A ¥ A| OTHOCHTEIBEHO TOYkU O7

Al

Ecnu touka O — cepennnas TO4Ka OTpe3ka AA |, TO TOYKU A ¥ A| Ha3bIBAIOT
CHMMeTPUYHBIMH TOYKAMH OTHOCUTEIHHO TOUKH O.

Touka O Ha3bIBaeTCsS HEHTPOM CHMMETPHHM W CUUTACTCS TOYKOH, CHUMMe-
TPUYHOH caMoii cee.

1. B mpuBenéHHBIX Ha pUCYHKE (hUrypax OTHOCHUTENbHO LeHTpa O mocTpoiirte
TOYKY, CHAMMETPHYHYIO TOUKe A (PUCYHOK 1).
A

A

puc. 1

2. YTO BBl MOXKETE CKa3aTh O MECTE TOYKH, CHMMETP @ L0YKEe A OTHOCHTENb-
Ho Touku O, B Kaxoi ¢purype? B kakoit ¢purype TOURd, ciMMEeTpHYHAas TOUYKE
A otHOCHTENTHHO TOukH O, HE OTHOC, K (urype?

Ecnu mo6ast Touka GUryphIMO@T CAMMETPUYHYIO TOUKY OTHOCHUTEIBHO TOY-
ku O, Ha 3TOM (UTYype, TQaKARDHUTPa Ha3bIBACTCS IEHTPAIBLHO CHMMETPHY-
Hoii. Touka O Ha3BBaETES HEHTPOM CHMMeTPUH (PHUTYPHI.

Cummerpu > acTQB eTCsI B HICKYCCTBE, apXUTEKType, TEXHUKE U OBITY.
KOB

BonpmmHcTBO Y38ROB , 00051X, MAaTEPHSX — 3TO PUTYPBI C HEHTPATLHON
CHUMMETpUEN.
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Mpumep: [octpoiite durypy, cummerpuynyto ¢urype, u3odpa- B
’KEHHOW Ha PUCYHKE 2, OTHOCUTEIBHO TOUKH O.

Pewenue: JInst TOTO, 9TOOBI TOCTPOUTH (UTYPY, CUMMETPUYHYIO o
¢urype ABCD otHOCuTEensHO TOUKH O, ITOCTaTOYHO
MOCTPOUTH TOYKH, CUMMETPHUYHBIC BEpIIMHAM 3aJaH- A
HOW (DUTYpBI OTHOCHTEIBHO TOUuKH O (PUCYHOK 3).

D

BN

BN

A
TTocaenoBareabHO

COCANHUM TOYKH
A1, Bi, Ci, Ds

Bl A / \Bl
D D puc. 4

A

puc. 3
[Momyuennas gurypa sisiercst cammerpuaHoii purype ABCD ortHocuTenbsHO Touku O.

YnpakHeHuA

1. [Tpubnu3UTEIBHO ONpEeInTe, KAaKKe TOUKN Ha IPSIMOH a SIBIISIFOTCS CUMMETPUY-
HBIMU OTHOCUTENBHO Touku O (pucyHok 5). IlpoBenst HeoOXoanmble U3MEPEHNS,
MIPOBEPHTE BEPHOCTH BAIIETO MPEIONI0KEHHS.

a K FE A O B CD
puc. 5

2. Jletr oTHOCUTENHHO TOYKH O MOCTPOMIH OTPE30K, CAHMMETPHYHBIA OTPE3KY gB.

Ho y xaxoro n3 HUX MOJydniInch pa3Hble oTpe3kd. IIpoananusupyiite, ka
13 MOCTPOEHUH, C/IeNIaHHbIX AETbMHU, BEpHOE U NocTpoiTe oTpe3ok MN, ciime

TpudHBIA AB.

B S
M M
IHocTpoenne Cadunbl . IHocTpoenne Msuiisik
.
B
(0]
[ ]
A
IlocTpoenne dabTuza TBo& mocrpoenne
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3. IlocTpoiiTe OTHOCUTETHLHO TOYKU A TOUKH, CAMMETPHYHBLIE TOUYKAaM, TaHHBIM Ha
pucyske 6. [TocnenoBaTelbHO COSTUHUTE OTH TOYKH. UTO MOKHO CKasarh O II0-
TydeHHOH purype?

é * * 'A * QA *
a) 0 B)
puc. 6

4. IIpsmas ¢ nepecekaeT orpe3ok AB B Touke O u OA # OB. SBnstorcs au TOUKu
A u B cummMerpuunbiMu oTHOCHTEIHHO Touku O? Tlouemy?

5. ImetoT 11 IeHTp CUMMETPUH (QUTYpHI @) JIyd; 0) ipsiMasi; B) JIBE MepeceKarolme-
Csl IPSIMBIE; T') KBaAPaT; 1) TPEYTOJIbHUK? YKaXKUTE UX LEHTP CUMMETPHH.

6. OtHOocuTenbHO TOUKH O MOCTPOITE (PUTyphI, CHMMETPHYHBIC TAaHHBIM (pUTypam
(pucyHox 7 a, 0).

a) puc. 7 6)
. *
7. OtHOCcHUTenbHO TOUKH O MOCTPOiTe PUTYPBI, CAMMETPHUYHBIC JaHHBIM @UTYpPamM

(pucyHok 8 a, 0, B).

0 (0)

a) 6)
puc.
8. OTHOCHTENBHO TOYKH nepeccq% 51 BRICONWYTIOYroJIbHOTO TpeyrosnbHnka ABC
IIOCTPOUTE CUMMETPUYHBIN TRCYrobHMK MNP.

9. Otpesku AB u ‘AIB] 10T Me- B A,
TPUYHBIMH  OBHOGUTEWLHO ) KaKkOH-THO0
touku O. B 18k cuMe NPENEINTE A
MECTO TOYKH, CH yHOU TOuKe P (pu-
B, puc. 9
CYH@K 9).
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' 3.11. ToxpectBo. ToxxaecTBeHHble Npeobpa3oBaHMA

Jloxaxkute BepHOCTH paBeHcTBa (@ — 8)(b + 3) —1 = ab — 8b + 3a — 25.

3. Haiinute mpousBejeHHE ABYYICHOB C JIEBOW CTOPOHBI paBeHCTBA. llomydeHHBIH
MHOTOYJIEH IPUBEIUTE B CTAaHAAPTHBIN BUA. Kakoit MHOTOWIEH Bbl OTY4HIIH?

4. BpIHecHTe 32 CKOOKH OOIIHI MHOXKHTEb BhIpAXKEHUS ab — 8b ¢ IPpaBoOi CTOPOHBI
paBeHcTBa. Kakoe mpeoOpa3oBaHie HEOOXOIUMO IMPOU3BECTH B BRIPAKEHUH 3a — 25
JUIST PA3JIOKEHUs €ro Ha MHOXKHUTENH? MOXKHO I BMECTO OFHOWIEHA —25 3amucarb
-24-17

5. EcTb 00muii MHOXKHTEIb B TOJTYYCHHBIX IBY4IeHaX (ab — 8b) u (3a — 24)? Jns yero
HEOOXOAUMO T0OOABUTH B OTH BBIPAXKECHUS YUCIO — 17

6. VYhanoch Jin Joka3aTh BEPHOCTH paBeHCTBa? BhICKaXuTe CBOE MHEHHE O PABEHCTBE.

PaBencTBO, comeprkaliee NepeMEeHHY0, BEPHOE IIPU JIFOOBIX JOITyCTUMbIX 3Ha-
YEHUSIX IePEMEHHOMN, HAa3bIBAETCsI TOKAECTBOM.

JLiist Toro, 4TOOBI 10Ka3aTh TOXKIECTBO, CIEAYET BBIPAKEHUE C JIEBOH CTOPOHBI
peoOpa3oBaTh B BEIPAKEHUE C MPABOM CTOPOHBI MIIHM BBIPAXKEHHUE C TPABOW CTOPO-
HBI IPe0OPa30BaTh B BEIPAXKEHHE C JIEBOW CTOPOHBI, MIIN IT0KA3aTh, YTO BBIPAYKECHUS
¢ 00erX CTOPOH TOXIECTBEHHO PaBHbI OJHOMY BbIPa)KEHUIO.

[peoOpazoBaHue OTHOTO BBIPAYKEHUSI B TOKACCTBEHHO PABHOE EMY BBIpAKEHHE
Ha3bIBACTCS TOXKJIECTBEHHBIM MTpeoOpa3oBanueM. [Ipu T00bIX 10MyCTUMBIX 3HAYE-
HUSIX IIEPEMEHHON BBIPAKEHUSI C COOTBETCTBEHHO PaBHBIMH 3HAYCHHUSIMH HA3bIBA-
FOTCSI TOXKJIECTBEHHO PaBHBIMU BBIPAKEHUSIMH.

[pumep: Hoxaxurte ToxAeCTBO (x + 5)(x —4)+12=(x—-1) (x +2) - 6.
Pewenue: YToObI T0Ka3aTh TOXKIECTBO, CIIEAYET IMOKA3aTh, YTO 00€ CTOPOHBI pa]?H-
CTBa TOXKIACCTBEHHBI OTHOMY BBIPAKCHHIO:

(x+5)(x—4)+12=(x-1)(x+2)-6

JleBas cTopona IIpaBas cropona

JleBasi cropona: (x + 5)(x —4) + 12=x2—4x + 5x - 20 + 12 =% +

IIpaBasi cropona: (x— 1) (x +2)—-6=x*+2x—x—-2-6= — + 29— x
—2-6=x+tx-8
HOCKOHI)KY 066 CTOPOHBI paBHbI OAHOMY BBIPAXCHUIO, JaAHHO CHCTBO ABJIICTCA

TOXJIECTBOM.
YnpaxHeHunA
1. Kepum yTBepxaaer, 4To paBeHCTBw ) = —21c(b — a) sBASETCS TOXKI€E-

ctBoM. [lo-Bamiemy, oH mpaB? BBl MOJKETE 9TO 0OBECHUTH, HE pac-
KpbIBast CKOOOK?
2. a) CBolicTBa MEePECTAHOBKY U WPOBKH CJlaraeMbIX 3aIlUIIUTE B BHUJIE OyK-
BEHHBIX BbIpaKeHU M) JIORQKUTE MX TOKICCTBEHHOCTD.
0) CBoiicTBa repecTaHOBKI 1 TPy ITUPOBKH MHOXKHUTENICH 3aITUIITNTE B BHJIC OyK-
BEHH [paxkeHuM. ToxIeCTBEHHBI I OHU?
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B) Kakoe CBOMCTBO BhIpaxaeT paBeHCTBO a(b + ¢) = ab + bc? MOXHO Jn CKa3arh,
YTO 3TO PaBCHCTBO ABJIACTCA TO)K,ZICCTBOM?
BrickaxxuTe cBOE MHeHue o paBeHcTBax a + 0 = 0 + a; a1 =a

a-lzl; at(-a)=0.
a

. O6OCHyﬁTC, SABJIAIOTCA WKW HCT JaHHBIC PABCHCTBA TOX/ICCTBCHHBIMMU!

a) 2a +4b=2(a + 4b); 0)x=x+1;
B)atb—c=a—c+b; r) (m—n)k—p)=(n—m)p—k).
. Cpe/u TaHHBIX BBIPAXKEHHIA BBIOEPUTE PABHbIE U 3aIMIIATE UX BHIE TOXKIECTBA:
ab — am — bm + m? a*2ab +b? - b
—(m —n) n—m m? — n?
(a—Db)(a+b) n? —m? (n—m)(n—m)
(a—m)(b—m) (a—b)a-Db)
. JlokaxxuTe TOKIAECTRA.
a) (m —2k)(m + k) = m?> — km — 2k*; 6) b(b —4c) + 5bc = b(b +¢);
B) a(a +11) + a(a®> — 11)=d*(a + 1); r)3-pp+2)-1=@+8)(9—p)-67.

. Kakoii opHounen cnexyer 100aBUTH B IpaBylO MJIM JIEBYIO CTOPOHBI PaBEHCTBA,
9T0OBI OHU MPEBPATUIIUCH B TOXIECTBO? OOOCHYHTE CBOM OTBET.

a)(a+5)(a—12)=a*>-60...; 0)y*-2..=@+DHy-1)
B) (m —7)(m + 10) = m*+2m — 70...; r) x2—12x + 30...= (x -7)(x — 5).

. J:[aHHLIe BBIPpa’XCHHUA paBHbI KAKOMY-TO ITIOCTOAHHOMY YUCITY. He Jcjiast KAKNX-JIHRO
npeoOpa3oBaHUi, MPUMEPHO OTPENEIUTE ITO TIOCTOSHHOE YUCIIO. 3aTeM TOX]T
CTBEHHO TPe0Opa3sys BhIPAXKEHUS, MPOBEPHTE BEPHOCTH BAIIIETO npe;[n PKCHUS.

a)(a—3)a*>—8a+5)—(a—8)a*—3a+5),
0) (x*—3x+2)2x +5)— (2x* + Tx + 17)(x — 4);
B) (b* +4b—5)(b—2)+ (B3 - b)(b*+5b+2).
. a) Hanmmmwre Takoit TpéxuiieH, 4ToObI MOKHO ObLI € IIpou3-
BECHUS BY4JICHOB.

0) Ucnomnp3ys nmepeMeHHbIe ¢ U b, 3alTUIIATE KBaApar
pas3yiTe ero B MHOTOUJICH.

B) HCIIOJIB3YsI IEPEMEHHBIC x; 0 J1r000T0 IByUJICHA U IIpeoOpasyii-
TE €r0 B MHOTOYJICH.

. Jloxaxkure TO;Kz[eCTBa

a)a(b+c)+ K 2Rc(af b)Y’ —4abc = (a+ b)(a+ )b+ o).

0)(a+b+c)ah+ ae+ bc=(a+b)(a+c)b+o).

B) Jlokaxxure, 9T CIIpUBEAEHHBIC TOXKIECTBA BEpHBI ipu @ + b + ¢ = 0:
+ b)(a + ¢) = abc, b(b+ a)(b+c)=abc, c(c+a)(c+ b)=abc.

Oro JIBYWJICHA 1 Ipeo0-
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' 3.12. JInHennHOe ypaBHEHNe C OQHON NepemMmeHHOoN

1. B ypaBuenuu 6x — 12 = 18 + 4x npu6aBbTe 12 ¢ KaXKI0H CTOPOHBI.

2. Kaxoe paBeHCTBO BBl MONXYy4YHIH? BBUTHTE ¢ KaX10¥ CTOPOHBI PaBEHCTBA OJI-
HOWIEH 4x.

3. OmpenenuTte x U3 MOJIYICHHOTO PABEHCTBA.

4. Kak MOXXHO peIIUTb 3TO ypaBHEHME I0-Apyromy? Ecin ogqHOWIEHbI IepeHecTr
Ha OJIHy CTOPOHY paBEHCTBA, KaK M3MEHUTCS 3HaK onHOWIeHa? OOoCHYyiTe CBOI
OTBET.

VYpaBHeHue, uMeroLee BUI ax = b, Ha3bIBa€TCs IMHEHHBIM YPaBHEHHEM C Of-
Hol niepeMeHHOH. 3nech a # 0. Kopens aToro ypaBHenus x = b : a.

1. JIro00ii uieH ypaBHEHHUS] MOXKHO IIEPEHECTH C OMHON CTOPOHBI paBEHCTBA Ha
JpPYTYIO IIPH YCIOBUU U3MEHEHHsI €r0 3HaKa Ha MPOTHUBOIIOIOXKHBIN (I K 00enM
YacTsIM YPOBHEHMSI MOXKHO NMPHOABUTH WM OTHATH OJHO U TO K€ BhIpakeHue). B
9TOM CIIy4aeT BUJ YpaBHEHHS HE U3MEHUTCS.

2. Kaxyro CTOpOHY ypaBHEHHSI MOKHO YMHOKUTB WIIM Pa3lesiuTh Ha JI000e
4HCJI0, OTIMYHOE OT HYJIS.

YnpakHeHuA

1. Pemute ypaBHeHus:
a) 13- 100x = 0; 0) 7x—4=x-16; B) 13— 5x=8-2x;
rdy+15=6y+17; n)Sx+(Bx—-7)=09; e)3y—-5 -y =11;
K) 13 -(Ox+11)=6x; 3)(Ix+1)—(6x+3)=5; mn) (5x+2)—(4x+7)=8.

2. [IpuHSB BO BHUMaHHE 3HAK Tiepe]] CKOOKaMH, pelInTe YpaBHeHHS:
a) (13x—15)— (9 + 6x) = —3x; 0) 12— (4x—18) = (36 + 4x) + (18 — 6x)§
B) 1,6 — (x —2,8)=(0,2x +1,5) - 0,7; 1) 5(5x—1)—-2,7x+0,2x=6,5-0,5 \
1) (0,5x +1,2) — (3,6x — 4,5) = (4,8x - 0,3) + (10,5x + 0,6)

3. Pemure ypaBHeHUs:
a)5(x—3)-2(x-7)+72x+6)=17,

6) 11(y —4) + 10(5 — 3y) — 3(4 — 3y) = —6;
B) 5(8z— 1)~ 7(4z + 1) + 8(7 — 4z) = 9;
r) 10(3x - 2) — 3(5x+2)+5(11—4x) 25.

4. OnpenenuTte, 9TO JaHHbIE PABEHC eIHBIMH ypaBHEHUSIMH C OJI-

HOI/I nepeMeHHOH u HaI/IJ:[HTe Kopen@

2
) d_ _x; rZ+L =14
5 3 4
5. PeHmTe YpaBHEHUS:
4 2+4 1
2) x5 _o4 +4x 6) 2_3x 7 x-;7 0;
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5) 8—y+5—4y:y+6; r) 4x+7+3x—2_5x—2:32;
6 3 2 5 2 2
9x—-5 3+5x 8x-2 4x-3 5-2x 3x-4
m) - - =2 e) - = -
2 3 4 2 3 3

6. JlaHHbIe BRIpQXCHUS 3aMUIINTE B BUI€ YPAaBHEHUH U BBIUNCIINTE!
a) €CITM YMCIIO @ YMEHBIINUTH Ha 26%, OIyduTCs 9ucio 7,4;
0) eciu gucno m yBenuanuth Ha 20 %, moxydum gucio 9,6;
B) npou3BeseHue uncen 3,25 u x B 2 pa3za Oonblie cymMMbl uucen 1 u X;

7 . .
T') CyMMa 9HCe o u 2y B 3 pa3a MEHbIIIE OTHOH 4eTBEPTOH 25).

[pumep 1: Pemure ypaBHeHue |x| =
Pewenue: Momyspb uncia (aOCOMIOTHOE 3HAYCHUE) — HYJIb HJIH MOJIOKUTEIIBHOE YHC-

70. EcTb aBa yncna ¢ MogyneM, paBHbIM 9: —9 u 9. Tormax =9 ux =-9.

OrBer: 9 u-9.
pumep 2: CronbKko KOpHEH B ypaBHEHUU |2x + 5| =

Pewenue: LII/ICJ'IO, MOYJIb KOTOPOT'O paBCH HYIIIO, ABJIACTCS TOJIBKO Hy.]'ICM

CnepoBarenbHo, 2x +5=0, 2x=-5, x=-2.5.
OtBeT: B ypaBHEHUU OJIIH KOPEHb.

[pumep 3: Pemnte ypaBuenue |8 — 3x| + 16 = 0.

Pewenue: JIns pemenust ypaBHeHUs pubapisieM —16 K KaXI0il CTOpOHE paBEHCTBA
(wmm guciio 16 Ha 1eBOM CTOPOHE PaBEHCTBA, IIOMEHSB €T0 3HAK, MIEPEHO-
CHM B TIPaByIO CTOpPOHY). |8 — 3x| + 16 —16 = 0 — 16. Ecnu mpoBeném co-
KpaimeHusi, To moiay4ynM: |8 — 3x| =—16. [lockonbKy HeT 4rcia ¢ MOIyIeM,
PaBHBIM OTPHUIIATEIBHOMY YMCITY, Y 9TOTO YPaBHEHHUS HET KOPHSI.

QTBeT:

7. Halinure KopeHb ypaBHEHH ¢ IEpeMEHHON B MOAyJIe:

a) x| =5; 0) [2a| =T, B) [x—3|=0,3; r) 3x 0;
n) 2\m| = 12; e) 0,25)x -8 =5; x) 16+ x|=11; 3) =2775.
8. He pemrast nanHbie ypaBHEHUS, OTIPEACTUTE CKOIBKO YRHIX eli. PelliuB ypas-

HEHMUS, ONPEJIETUTE BEPHbI WM HEBEPHBI BalllU TIPE [

a) [10x — 9| = 14; 6)| 3x+21|+4=4; B) % =2;

ol L ! sl . |7x |,
4 2
9. Ucnons3ys onpe):[eneHI/Ie MO, ypaBHeHI/I;I
a) [x-3|= —
_.®
B) 0,6x + 1| =¢;

n) |-x +100] =
%) x—19‘ 1

r) |x+3|_715
)|3,4*X|:

1l
2
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' 3.13. A6conoTHaA NOrpeLHoCTb

B permiennn npakTHUeCKUX 3a1a4 HHOTA UCTIONb3YIOTCS MPUOIIKEHHBIE 3HAYE-
Hus BenmnuuH. C mpuOMMKEHHBIM 3HAYSHUEM YHCEN BBl ITO3HAKOMUIIMCH TIPU OKPYT-
JICHUU YMCEI, IIPU U3MEPEHUH BeJIMYMH npudopamu. Teneps poaHaaIu3upyem mo-
IPEIIHOCTh B Pa3HHLIE MEXIY MPUOIIKEHHBIM U HICTUHHBIM 3HAYEHUEM BEJIMYHMHBL.

1. BosbMure xene3Hylo U ICPEBAHHYIO JTMHEHKY. M3Mepb- L= ot oo o i
Te JUIMHY KHUTH «Martemaruka 7» 00eMMU JIMHCHKaMH. ‘
3anumuTe nosyyeHHsle uncia. CpaBHUTE pe3yibTarhl.

[Tomyunnu 11 BbI OTUHAKOBBIE PE3YNIBTAThI IPU ABYX U3-
MEpEHUIX?

2. IlpuHsB 3a TOUHYIO IIHHY 24 CM, HAAUTE MOLYNb pa3-
HOCTH MEX]Ty MPHUOIMKEHHBIM U TOUYHBIM PE3YJIETaTOM.
[To-Bamemy, kak MOXXHO Ha3BaTh MOIyYEHHbIN PE3YIIbTaT?

1. lnmuna nocku (/), COMIACHO PUCYHKY, HAXOTUTCS MEKITY
3,6 cm u 3,7 cM. CaegoBaTelIbHO, MOXKHO 3aIIMCaTh
[~36,5+0,5=37 (Mmm) wm [ = 36,5 — 0,5 =36 (Mm), T.C.
JUTMHA TOCKH JIJaHa C TOYHOCTBIO 710 0,5 MM.

2.371ech MOTPEUTHOCTh, JIOMYIICHHAS BO BpEeMs H3MEpeHUs: [~ 36,5+0.5mm
137 — 36,5/ =0,5 (Mm) niu |36 — 36,5 = 0,5 (Mmm). puc. 2

Mopmysb pa3HOCTH MEKTY HCTHHHBIM 3HAaUCHHEM BEJIMIMHBI U €& HpI/IGJII/I)KéHHgI
3HaYEHUEM Ha3bIBACTCS A0COIIOTHOM MOI PEIIHOCTHIO MPHOIMKEHOTr 0 3HAYEH
AOCOJIIOTHASA MOTPEITHOCTh = |[TOYHOE 3HAaYeHHe — MPUOINKEHHOE 3
AOCOmIOTHAs! OrPEIIHOCT [IOKAa3bIBACT, HACKOIBKO OTII
pe3ynbrare U3MepeHus IPHOMKEHHOE 3HAYEHHE OT HCTUHHOTQ
Eciu a = b, TO #7151 TOYHOTO 3HAYEHUS BEJIMYUHBI BB
JBOMHOE HEPABEHCTBO |a — b| <a < a + b (30ecb a > ().

.

\
Ipumep: Oxpyrure uncio 5,019 nopa3piaa@oTeiX u gecaToix. Bo BpeMs okpy-
IJICHUS BBIYHUCIINUTE JI0 CHRYIO @8CONIIOTHYIO ITOTPELIHOCTb.

Pewenue: 5,019 = 5,02 ‘oﬂp TIGHNE 4O COThIX). B 3TOM citydae unciio yBemuuinoch
Ha 0,001, T.cqaOCQuIO norpemHocTs obuia: 5,019 — 5,02| = 0,001.

110 €CATHIX). B 3TOM citydae uncino yMeHbIIHI0Ch

FOTHAs TIOrpenrHocTh Obuia |5,019 — 5| =0,019.
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YnpakHeHuA

1. He okpyrisist, BBIUNCINTE TIOTYYEHHBIE TOTPEITHOCTH U IOTIONHUTE TaOJIUILy:

3ananHoe unciio | OKpyrjieHHoe YucjIo JleiicTBue IlorpemHuocth
54.763 54.76
54.766 54.77 6 > 5, nodasnsercs 1 +0.004
54.765 54.76
54.7652 54.77
54.7699 54.77 99 > 50, oTKUIBIBACTCS —0,0001
2. Ha yucnoBoii ocu: “7

1
a) MeXIy 4uciaMu 6— W 7— mroboe 4Yucio |

2
CUHUTACTCA HpI/I6J'II/I)KCHHO PpaBHbBIM 7-MU.

Yemy paBHa B 3TOM cCirydae camasi OoJbIuas puc. 3
a0COJIIOTHAS TIOTPENTHOCTR? (puc. 2). «gn

0) Mexty uuciamu 7 u 9 nro0oe 4ucio, cuu- : : | ,
TaeTcs MpUOMIKEHHO paBHBIM 8-mu. Uemy 4 6 223

paBHa B 3TOM cilyyae aOCONIOTHAs MOTPEel-
HOCTR? (puc. 3)

3. U3BecTHO, uTO ANIMHA 3a60pa ¢ TouHOCTHIO 10 0,1 M paBHa 12,5 M. Mexay kaku-

MH YUCJIAMH PACIIONIOKEHO YMCII0, YKa3bIBaIOIIee Ha THHY 3abopa?

puc. 4

4. lllupuHa 1 JyIMHA MPSIMOYTOJIBHUKA C TOYHOCTHIO /10 1 CM paBHBI COOTBETCTBEHHO
6 M u 8 M. Mex/y KaKUMH YHUCIIaMHU PACIIONIOKEHBI YHCIIa, COOTBETCTBYIOIIHNE
IIMPUHE U JUTHHE MPSIMOYTONIbHIKA? MexX Ty KaKUMHU YUCIIaMHU PaCTIONIOKEHO YHC-
JI0, COOTBETCTBYIOIIEE IJIOMIAAH IPAMOYTOJIbHUKA?

5. Pazmepsl psIMOYTOJILHOTO TTapauiesienuIea ¢ TOYHOCTBIO 10 2 CM COCTAaBIIS
23 cM, 24 cM u 27 cM. Mexly KaKUMU YHCIIaMH PacIloaraeTcsl YUCI0gCOOTBET
CTByOIIIEE ero o0hemy?

6. M3mepsist TepMOMETPOM, OTIPEIESITIIIN, YTO TEMIIepaTypa Bo3ayxa paBHa 1836° C.

Kaxxmoe menenue mkansl TepmoMerpa paBHo 0,2°. KakoBa TQUHISRgeMTICpATYpa
BO3/yXa, €CJIA U3MEPEHNE MPOBOAMIOCH C TOYHOCTHIIRIO

KIIOTO CTydast
aueHus. [Ipenronoxu-
HambOomnbmee. [IpoBems

BBIUUCIICHHS, IPOBEPHTE BEPHOCTH BA MPEANTOIOKEHHS.
2 .
8. 1po6n 3 MTOKaXHUTE B Bnne‘z@ TI/@O6H. OkpymmmTte 3Ty ApoOb 10 1e-

CATBIX, COTBIX M TBHICSIYHBIX. NI n0FO CiTydasi BBIYUCINTE aOCOIIOTHYIO IMO-
IPEIIHOCTh NPUOINKE 3 .

9. [pu m3mepenitn cTQua Wormyrumas aGcomoTHas morpenHocTs paBHa 1 e, mpu
N3MEpeHUN paSEros K y ropojaMu JomycTuMas aOCOoNIOTHasi MOrper-
HOCTh— 1 M=10 0-BallleMy, kKakoe u3mMepenue Haunoosee rounoe? [Touemy?
O WTE CBOU OTBET.
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10. Camen yTBepKIaeT, 9TO IPOObH > paBHa ¢ TouHocThiO 710 0,001 3Hayenuto 0,556,

DnpMUp Ke yTBEepKJIaeT, uTo oHa paBHa 0,555. [lo-Bammemy, KTo U3 HUX mpaB?

11. llpakTuueckasi padora. Pa3mecTuTe JTUHEHKY PSAIOM CO CHUPATIBIO TaK, Kak
MOKa3aHO Ha pUCYHKe (pUC. 5a), M MOBEChTE HA OWH KOHEI| CIIHpaJIU MPEeaMET
mo6oro Beca. [locMoTpuTe Ha MMOIOKEHNE KOHIIA CITUPAIH C 3-X MO3UIHH (pHC.
50) u 00BsICHUTE, KAKUM YHCJIaM Ha JIMTHEWKEe OHU COOTBETCTBYIOT. HazoBuTe 1mo-
3ULIMI0 HAOJIOAEHHUS, KOTOpast yKa3blBaeT Ha HanOoJee TOUHBIN TOKa3aTeb.

—10— ===
11— 11—
e— Sl e
£ = St
puc.5a puc.5 6

12. Ha pucynke 6 TOKa3aHBI CIIOCOOBI
W3MEpEHHs C IOMOILIbIO JMHEHKH H
YTOJIBHUKOB BBICOTHI KOHYCA, JJIMHBI
HOXXHUIL U JuaMmerpa mapa. Mcnomb-
3ysl 9TH CIIOCOOBI, OIPE/ICIUTE TOYHBIE |
pasmepsl 3TUX (Uryp. AOCOIIOTHYIO |23
MOTPEIIHOCTh U3MEPEHHS MIPUMHUTE 3a &
0,1 mm. a)

slodylidy

rrewm R

Hcnonp3ys mTaHreHIMPKYIb, HAWAUTE JTHHEHRbIC pa3Mepbl KaKOH-TH00 JeTalu.
AOCOIIOTHASI TIOTPELTHOCTD I/I3Meng‘}I noka3aH@ Ha MHCTPyMEHTe (HOHUYC).

Benomora-
TeJIbHast
KA
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' 3.14. OTHOCUTeNbHAA NOrpeLHOCTb

AHa/In3 cTeneHH a0COTIOTHONM MOTPEelIHOCTH:

1. Oxpymmre ncio 6,087 ¢ TOYHOCTHIO 0 AeCATHIX. OnpenenuTe aOCOTOTHYIO
HOTPEIIHOCTb.

2. Haiinure ¢ moMouipio KajlbKyJsTOpa OTHOLICHWE BEIMYUHBI 3HAU€HHs abco-
JIIOTHOM MOTPEIIHOCTH K TOYHOMY 3HAUEHHIO YHCIIA.

3. YToObI BBIPA3UTH MTOIYUECHHOE YHCIIO B IPOLIEHTaX, yMHOXbTE ero Ha 100%.

4. CKOJIBKO MPOLIEHTOB COCTABIISIET OTHOLICHHE 3HAYECHHSI A0COIFOTHOM ITOTPEIIHOCTH
K TouHOMY 3HaueHuto? [lo-Bamiemy, 310 MHOTO MM Masio? OOOCHYITE CBOI OTBET.

IMpumep: Nsmepennas ¢ Tounoctbio A0 0,01 MM TomIMHA YeIOBEUECKOro BOjIOCa
coctasiuseT 0,15 mm. M3mepennoe ¢ TouHoctbio 10 500 kM paccTosiHue
ot 3emmnu g0 Jlynsl cocraBmser npubnusutensuo 384 000 kM. Kakoe
u3Mepenue donee TouHOE?

Pewenue: Boipazum B IpOLIEHTAaX OTHOILICHHE MEKAY aOCOIIOTHON MOTPEIIHOCTHIO
TOJIIIMHBI YEJIOBEUSCKOI0 BOJIOCA U €€ MPUOIMIKEHHBIM 3HAYCHUEM

0,01 =L=0,0666...z0,067 =6,7%.
0,15 15

BLIpaSI/IM B IIPOLCHTAX OTHOLICHUEC MCIKAY a0CONIOTHOI MOrpCIHOCTBHIO PACCTOSAHUS
oT 3eMiIu a0 .HYHBI u HpI/I6J'H/I31/ITGJ'H>HLIM 3HAYCHHUECM PACCTOSIHUA:

00 10,0013, ~0,0013 = 0.13%.
348000 768 .

[Mockonbky 0,13% < 6,7%, paccrosiaue o 3emitu 10 JIyHbI ObLT0 U3MEpEHO 0018 TOUHO.

OTtHomerne abCOMOTHOMN MOTPEITHOCTH K MOTYJIIO TOYHOTO 3HAYCHMS BeT U1 -
HBI HAa3bIBA€TCA OTHOCHTEIHHOM NMOTPeIIHOCTHI0 MPHOJIMIKEe s .
Haxoxnenrne oTHOCHTENBHOMN MOTPENTHOCTH ITOMO @ eIICHiN Beln-
YHHBI IOTPEITHOCTH, T.€. [IOMOTAET OIEHUTH CTETICHD & perats. OTHO-
CUTEIIbHAS IMOTPEITHOCTh B OCHOBHOM BEIPAXKAETCS B

Aoconromnasn Abcontomnasn
Omnocumenvras _ _ NOZPEUIHOCHb Omnocumensnan nozpew- nozpewnocms

T Hocm OUeHmax, S T 2naner e |
g AT 00 | Tounoe snauenue | H ) | Tounoe snauenue |

. 2
YnpaxHeHns
1. Okpyrure gucno 8,34 TR OpenennTe abCONMIOTHYIO M OTHOCUTEIBHYIO

norpemHocti g ®

100 %

2. Kakoe u3 paBeH@rB 245~ ,45=2,5, Hoay4YeHHBIX IPU OKpYyIJIEHUU ymcia 2,45
JI0 IECATHIX, Oy/188BEPHBIM 0TBeTOM? BBIYHCIUTE OTHOCUTEIBHYIO IOTPEITHOCTb
KKAQT0 PAaBEHCTBA U 0OOCHYITE CBOI OTBET.

114



MuorouneH. CepeanHHbIN NepneHanKynap

3. Ha Becax B3BECHJIM MacJIO C TOUHOCTBIO JI0 5 T U caxap ¢ TOUHOCTHIO 10 3 . Oue-
HHTE B IPOLIEHTAX OTHOCUTENBHYIO OTPEITHOCTH MacChl IPOAYKTOB M OTIPEIEIIH-
Te KaueCTBO M3MEepeHHH (pUCYHOK 1).

puc. 1
4. [lokaxknTe yncna B BUAE NECATUIHON apoou. OKpymnTe MOTydeHHbBIE IPOOH 10

COTBIX. Brraucisisi aOCOMOTHYIO M OTHOCUTEIBHYIO MOTPEITHOCTH, 3aI0JIHUTE Ta-
Onuiy (pe3ysIbTaThl OKPYIIIUTE JI0 JACCATHIX).

Yucao | JlecaTuyHas Apodb A0coJIIoTHAs OTHOCHTEILHAA
(okpyriiéHHas) MOTPElIHOCTD MOTPEeIHOCTh
3
42
8
1
72
9
3
10—
16
5. llpakTuueckas padora. M3mMeprsre pasHbIMU JTMHEMKAMH JUIMHY Balled pydKH.
3anuumTe IpUOTIKEHHBIE 3HAYCHMs. BbruncinTe aGeonioTHY0 U 0THOCHT®b-
HYIO IOTPEIITHOCTH. \
6. Ceitmyp onpeenl, 9To JUIMHA TOCKH ¢ TOYHOCTRIO 10 1 MM paBHa 2 Ta-
JIeX e ONPEICIHII, YTO JUTHMHA JIPYTOil JOCKU C TOYHOCTHIO J1Q 1 ¢ a M.

KaKoM M3 MaJIbYUKOB 00JIE€ TOUHO BBIMOIHUI CBOE SaﬂaHI/Ie‘? OY !

7. llpubnnxénnoe 3HaueHue — 4,89, orHocuTenbHast MOTpeLE
JuTe a0CONMIOTHYIO NOTPEIIHOCT NPUOIMKEHHOTO 3HAYCH

— 1%. Ompene-

8. lononaure Tabmuiy.

THocuTeabHas | HamGoJiee Tou-
MOrPELIHOCTh | HO€ M3MepeHHne

BoicoTa PesyabTarsl | Abc
a0Ma H3MepeHuit

Jdom Hapmun

Jom Yrypa 3%

Jlom Hursip

Jom Unasita 7™M 10 c™m
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' MpoBepbTe ceba

1. [IpuBeTe MHOTOUJIEHBI B CTaHAAPT- 9.

HBIF BUJI M HA30BUTE MX CTEIICHb:
a) —3xy + 9xy — 12xy;

6) 8x* — 11x + 8x* — 10x* + 16x;
B) 15a° + a* — 12 + 2a° — a® - 30.

10.

2. Haiinure cyMMy M pa3HOCTb JaHHBIX
MHOTOYJICHOB:
a) (—=3ab + 6b -3c) u (7ab — 6b + 2c¢);
6) (8x2+ 11x—1) u (3 + 5x — 5x?).

3. Haueptute paBHOCTOPOHHUH Tpey-
ronpHUK ABC. C MOMOIIBIO TTUPKYIIST
U JIUHEWKH TIOCTPOMTE CepeUHHBIC
TOYKHU €r0 CTOPOH U COCAMHUTE HX.

4. C 1noMOIIBIO LUPKYIS M JHHEHKH
MPOBEJUTE YEPE3 TOUKY A, JISKAIILYIO
Ha MpsIMOIl a, psAMYI0 b, IepHeHIu-
KYJISIPHYIO JAHHOU IIPSIMOA.

5. Y3 Touku, HE nexanen Ha IpsMOH, K
3TOU NPSMOMN NPOBEACHBI NEPIEHIN-
KyJIIp ¥ HaknoHHas1. OnpeneianTe BUI
MOJIYYCHHOT'O TPEYTOJIbHUKA.

6. Haiiqure mpousBeqeHre U HA30BUTE
CTEMEHb MMOJYYEHHBIX MHOTOYJIEHOB:
a) —2x*y (x2 = 2xy + 3 - 6);

0) (x+8)(x-7);
B) (x + y—2)(x* + 4).

7. Pa3noxxure MHOTOYICH Ha MHO)K%TGJ’I

aAal-at+ta-1; .
6) x> —xy —9x + 9y;

B) m* — 8m + 12.
“

8. Pemmnre ypaBH@HMA'

116

11.

12.

13.

a)

6)0,75—

Ha o11HO#1 U3 CTOPOH TpeyrojabHUKa
ABC ormertsre Touky K. OTtHOCH-
TenbHO Touku K moctpoiite Tpey-
TOJIBHUK, CHMMETPHYHBII TPEyroyib-
Huky ABC.

Jokaxxute TOXIE€CTBO:
a) a(b—x) +x(a + b)=b(a+x);,
0)16—(a+3)a+2)=4—(6+a)a—1).

Pemure ypaBHeHUs:
a)(2x+1)2=13 +4x%
0) Bx—1)*—9x? =-135;
B)4(x —4)(x + 8) =
=0Bx+2)(x—5)*t(x—1)(x+1);

r) M =8

p .
Oxkpymmare gyucino 6,789 mo necs-
THIX. Bbraucnure aOCOMIOTHYIO U
OTHOCHUTEJFHYIO TOTPENIHOCTH TI0-
Jy4EeHHOTO OKPYTIIEHHOTO 3HAYCHHUS.

Kakoe u3 cieayrolmux H3MEpEeHUN

OBUIO BBINOJHEHO C OOJIbIIEH TOM-

HOCTBIO? .

a) Ha Becax ¢ TOTrpemrHQETHIO B
100 xr (Bechl mus B3Be AHUSA
TSKEIBIX TPY30 adta ofHoro

B
] IOFPCIIHOCTEIO B
c 51 JICKapCTBa BC-

. Pemure ypaBHeHue:

5x—4+2—7x_x—3_
5 3 2
7+3x 10x-3
T




FMABA IV. ®OPMYJibl COKPALLEHHOIO YMHOXEHUA.
MPU3HAKW NAPANINENIbBHOCTU

' 4.1. KBapgpat cymmMbl 1 pa3HOCTM ABYX BblpaXKeHWNI

C TmOMOIIBK TEOMETPUYECKHX (DUTYp MOCTPOHTE MOICHb MPOU3BEACHUS
(x + 1)(x + 1). U300pa3uTe 1aBe iepeceKaroIrecs IMHUN TaK, KaK IIOKA3aHO Ha PUCYHKE.
[Nokaxkute, Kak 3TO CIETAHO HA PUCYHKE, IEPBbI MHOXKUTEb HAa TOPU30HTAIILHOM JTH-
HUH, BTOPOH MHOXKUTEIb HA BEPTUKATIBHOM JIMHUM KBAIPaTOM CO CTOPOHOMH B 1 enuHuUITYy
JUTMHBI U TIPSIMOYTOJIEHUKOM CO CTOPOHAMU | W X eIUHHWIIaMH JUTHHBL Pacronoxure
YJICHBI C ITOJIOXKUTEITBHBIM 3HAKOM B ITOJIOKHUTEIBHOM HAIPABICHUH (CIIPaBa M CBEPXY OT
MIEPECEUCHUsI), @ WICHBI C OTPHIATESIBHBIM 3HAKOM B OTPHIATEIBHOM HAIpPaBICHUU
(cieBa m cHM3y niepecedeHust). 3HaKH (+, —), PaCIOJIOKESHHBIE B YIJIaX MOJICIH, yKa3bIBa-
FOT Ha 3HAKHU YWICHOB MHOTOUWICHA, TIOJTyYSHHOTO P YMHOKCHUH. BHYTpH Moz mo-
CTpOITE TPSIMOYTOIEHUKHI U KBaJIpaThl CO cTopoHamu 1 u x. HanwmmmTe rromiap noiy-
YeHHBIX (DUTYp B BUJIE alreOpandecKoi CyMMBL.

X2 |x =x2
— H n — — : S = x* kB.ex.
I H 2 |y B! S =xKB.el
’1 S =1ks.exn.
MoxxHo 5u, cormacHo | mone-
JIM, CHIeNaTh 3aIiCh
D+ 1) =
=@+ 1)y =x*+2x+1?
Bepna nmu, cormacuo II mofte-
JIH, 3aTHCh

(x-2)(x-2)=
=(x—-2)=x3

[earenbHoOCTb

1. Jns Toro, uToObl mpeoOpa3oBarhk BeipaxkeHus (x + 1)? u B MHOTOUJIEH,

3aMUIINTE UX B BUJIE IPOU3BEACHUS IBYYI 1 HaliiuTe pou3Be/IeHHE:
E+1P=x+Dx+1)=¢+x¥x t®9=x>+2x+1
(x—2)=(x—2)(x—2) 2 x +8 = x2 — 4x + 4
2. Ompenenure, Kaklue 3aKOHOMEPHO 1 WICTIOJIb30BaHbI IS TOJTyYE€HHBIX
TPEXUICHOB. .
Kgapar cymmb! 1ByR Bb BEH CyMME KBaJIPATOB 3TUX BBIPAKEHNH IUTIOC

VABOSHHOE TIPOH3BEICHURMIED €HUsI Ha BTOpoE. (a + b)* = a* + b* + 2ab
KBaapar pazHoctu 1B, YKEHUU paBEH CyMME KBaJIpaTOB 3TUX BbIPAKEHUNA MU-
HYyC YIBOCHHQE MPOM3BEICHNE MIEPBOTO BhIpAKEHHUS Ha BTopoe. (a — b)? = a*> + b? — 2ab
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masa IV

Obpazey

Mpumep: 1.(a+c)*=a*+ 3+ 2ac;
2.3-b)*=3*+b>-2-3-b=9+b>—6b;
3.2m+3n)?=2m)*+ Bn)? +2 - 2m - 3n=4m> + 9n* + 12mn;

2 2
4, ll—O,Ia = 1l +(0,1a)2—2-11-0,1a=12+0,01a2—la.
4 4 4 16 4

YnpakHeHunA

1. Onpenenure, KBaapaThl KaKUX JBYWICHOB M300paKCHBI HAa JAHHBIX MOJEISX.
CorlacHO MOZIeNI HAlANTE UX KBAJpar.

a [ ] B ]
) _ 4 o I )_ 1] 4
57 1]
- L n
X X X
DIm e I M [y || T |
1]
1]
+ = + — + =
T (] (] € ]
) _ L™ D .
@
m —
c
[1] L
Cw | [ || | O] Il 7 |
m a i
|| i 1
n
+ = + —

2. [IpeoOpa3zyiiTe B MHOTOUWICH KBAIpaT JTAHHBIX JIBYY.

a) (x +4)% 0) (4 —3a)*; B) (1-3x)% r) (4 o (b—5)>.

3. B xaxxom 4ieHe ABy4IIeHa MTPUCYTCT epemenHnas: (a + 2b)*. B sToMm ciy4ae
MOXKH o&s &enb, NPUBEIEHHYIO HUKE.
. i + 2B =%a + 2b) (a + 2b) = a* + 4b* + 4ab
oOpasResfpUBEIEHHBIC HI)KE KBAIPAThI IBYYICHOB TaK,
K 0 B 00pa3siie, u mpeodpa3yiTe B TPEXUIICH:
b, ab b J) (m ), 6) (2a + ¢y B)(x + 3y)*;
4 - ’; 1) (2a + 3b); 1) (4m + n)>; ¢) (2x + 2.
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

4. BMecTO TOYEK 3aluIInTe HeOOXOIMMbIE BBIPaKEHUS:
a)(a—.)=.2-2.b+0b% 0) (m—..=m>-20m+..2%
B)(5+..)0=..1t..+td% r) 712=4900 + ... + 1;

5. 3ammceiBas KBagpar IBYYICHOB B BHJIE MPOU3BEICHUS IBYUICHOB, OCYIIIECTBUTE
YMHOKEHHE CII0COOOM YMHOKEHHS B CTOJIOUK:

a) (5 — 3x)%; 6) (0.3a — 4x)’; (5x +2)? = (5x + 2)(5x + 2)
B) (10 + 0,167 1) (Tp— k> < Sx+2
2

5x+2

1) (12 + 8k e) (—x 3yj 357 + 10x
+

) (0.6 + 2x); 3) (4a + b _ 10x+d
w(12a— 03¢y ) (0,2m +5n), 25+ 20x + 4

6. Bo Bpems miepemenbl Dnpaap, 3akup U Maromen mwim BMecte daid. O0cyxnas
TeMy, KOTOPYI0 OHM MPOIUIM Ha YPOKE MaTeMAaTHKH, 3aKUp CKa3all Ipy3bsiM, YTO
OH C JIETKOCTHIO MOYKET BBIUMCIIUTE B yM€ KBaJpaT JBY3HAYHOT'O WIIN TPEX3HAYHO-
ro gncia. Jis mpoBepku pedaTa MpeIoKIId eMy Haitu kBamapar 49-tu. [lomy-
MaB HECKOJIBKO CeKYH/, 3aKup ckazai, yTo oTBeT Oynet 2401. [To-Bamemy, kakoit
cnoco0 ucnonb3oBai 3akup? Mcnoib3yst STOT METOJ, MOCTapaiTech YCTHO BbI-
YUCIUTH KBaApaT HIKENPUBEIEHHBIX YHCET.

a) (100 + 1% 6)(100—1)% B)61%  1)199;  1)999% ) 7032
%) 9,9%; 3) 10,22 w)305% i) 10013 k) 599% 1) 9,982

7. Camum Boeipakenust (3 — a)’; (=5 + 2k)* u (=11 — 3x)% a Dnabru3 BeIpaKe@s
(a—3)* (2k—5)*u (11 + 3x)* npeo6Opa3oBaay B MHOTOUJIEHBI M TS KAKI0TQ B
paXKeHus NOJIYYWIM OfMHAKOBBIM oTBeT. Kak Bbl AymMaere, nouemy? QQocHyiiTe

CBOM OTBET.
8. a) B BeIpakeHuu (X — y)? TaKk U3MCHUTE 3HAKU X H ), YTO TV CHHOC a-

’KeHHe ObLIIO PABHO BBIPAXKEHHIO (X — )*.
0) B BeipakeHnu (x + y)* Tak U3MEHUTE 3HAKU X U Y, YTO JIy4YEHHOE BbIpa-
JKeHUe OBLIIO PaBHO BI)Ipa)KeHI/IIO (x + )?

9. a) [lepBrIii wiIeH ABydYJIeHA paBeH eH paseH 10. IIpeoOpa3yiite
KBa/IpaT UX CyMMBI H KBaJIp B MHOTOUJICH.
0) Ilpu ycnosum, uTQ MBI YieH, IBYHICHA PaBeH 7, a BTOPOW YICH paBeH )°,
npeobpasyiite KB Y KBaJpaT UX Pa3HOCTH B TPEXUWIEH.

B) Kaxkoii onnowen ci n0aBUTh K MEPBOMY BBIPRKEHHIO, YTOOBI BhIpaKe-
uue (2 b*) npeo6pa3OBaTL B BeIpakeHue (2a — b*)*?
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[naea IV

10. JlanHbIE BBIPAYKEHHUS 3AIMLINTE B BUIE MHOTOYJICHA: . 2
a) (x> —3x)% 0) (¢ —0,7¢%)% B) [1 a’ +8a j ;
1, Y \ , 3, 2Y
r) Ex +6x | ; 1) (2y° - 0,5)%)% e) Zx +§ )

11. Camup, UCTIONB3YS KBaApaT W TMPSMOYTOJBHUKH, CMOAEITHUPOBAN BBIPAXKCHHE
(a — b)*. Tlo-BameMy, Kakasi U3 HIKEIIPUBEIEHHBIX — €0 MOJIEIb?

1) 3)

b
a a

Cmopenupyiite Boipaskerus (m — n)?*; (x — 2y)?; (2x — y)* TaKUM K€ CITOCOOOM.

12. YipactuTe BBIpaKEHUS:
a)(12m—1)y -1, 0) 121 — (11 — 7x)%; B)a*>+49—(a-T)%
r) (2a + 6b)* — 24ab; n) a*b* — (ab — 9)% e)a*—81 —(a*>+9).
13. Yopactute BeIpaKeHUS:
a) (x—3)>+x(x+9); 0) (b—4)7+(b-1)2-b),
B) (2a +5)*>—5(4a + 5); r) 9b(b—1)—(3b+2)~

14. Pemute ypaBHEHMS:
a) (x —6)> —x(x +8)=2; 0) (x —5)*—x>=3; B) 9% —
r)16y2—y)+ @4y —572=0; n)x+(5x+2)>=25¢ +

@ ,

a b)2 + 2ab

15. JlokaxuTe TOXKJIECTBO:
a) (a+ by +(@—by =2+ b);  6)(a+by
B) a* + b* = (a + b)* — 2ab; r)a*+ b*=

16. IIpu kakoM 3HAYCHUH X'

a) KBaJIpaT BBIPAKECHUS (x 1) nparta BeIpaxkeHus (x — 3) Ha 120
euHuI?
0) kBajapar BLIp@KeHﬁ OJIbIIIC KBaJIpaTa BeipakeHus (x — 5) B 4 paza?

17. Ucnonb3ys npasu eHUs KyOa uucia, mpeodpasyiire Ky mpuBeIEHHBIX

BBIPAKECHUI B
a)(a+1)% (a—2)% B) (2x + )% r) (2a —3)>%.
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@OpMyﬂbl COKpaLLI,éHHOFO YMHOEHNA. |_|pI/I3HaKI/I napannesyibHoCTn

' 4.2. Pa3no)eHne Ha MHOXUTeNN C UCNoJib30BaHNeM
dopmyn KBagpaTa CymMbl N KBagpaTa pa3sHOCTU
ABYX Bblpa)KeHuin

1. IlpoananusupyiiTe, KBaJpar Kakoro JByWwICHA H300paXEH Ha MOJECIISX.

- +|| - + - +

==
=
=]

x?
[x ]
x| x

+ - + — + -

2. Omnupasich Ha MOJIENb, 3AMUIIATE TPEXWICHBI B BUJIC KBaIpara JABY4JICHOB.
3. BamucaB MHoOTOUIEH x> + 4x + 4 B Buze x* + 2x +2x + 4, pasjokuTe €ro Ha
MHOXKHTEIU CITOCOOOM TPYIITHPOBKH.

4. Ompenenure, pacKpsITHEM KBaJpara KakOro JBYydWICHA SBISETCS 3alliCh
X +4x+4=x>+2-2 x+ 2% Kak MOXHO TaKUM e CIIOCOOOM Pa3IOKHUTh Ha

TOJIBKO JIJTST BO3BEICHUS B KBAIPAT ABYWICHOB. C TIOMOIIBIO 3THX (OPMYIT M
PasIOKUTh Ha MHOKATEIH U TPEXUIIEH:
a* + b* + 2ab = (a + b)* a’+b*-2ab=(g-b
W3 paBeHCTB ciienyert, uTo TpéxwieH a® + b* + 2ab mQ
Buze npousBencuus (a + b)(a + b), Tpéxunen a® + b* — 2ab
Hus (a — b)(a — b).

O6pasey, «* 0
Ipumep: Paznoxure Ha MHOKUTEIN TREXY —20ab* + 1005*.

Pewenue: llepsoe crnaragyioe —fkBaapa peThbe ke ciaraemoe — kBaapar 1057
Bropoit oxudtne H _WIBOCHHOMY Tpom3BencHuio a u 10h% Torma
azap

MHOKHATEITH MHOTOUICH X2 — 6x + 9? O00CHYITe CBOI OTBET.
KBazmpar cymMMbl ¥ KBaJpaT pa3HOCTH JIByX BBIPAKCHUH HCIIOIB3YETCS i1 \
H%

comacHo hopwyIe Pa3sHOCTH JIBYX BBIPAKCHHIA:
a® —20ab* +100b* = a® — 106% + (106*)? = (a — 10b*)? = (a — 10b*)(a — 10b%)
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masa IV

YnpaxHeHns

1. OmpenenuB MHOTOWIEH (IIpOU3BeEHHE), N300paKEHHBIH B MOJIEIISX, U COCTAB-
JISIFOIIME €T0 MHOYKHTEIH, 3aITUIIIUTE €ro B BUJIC PaBEHCTBA!

a)_ N s N (B - I ==EEEy
| =
1l | | | ]
1000 | O |
gE8 ==
+ - + - + -
D _ 7 v Y ] - |P= DD *
1 -
ik |(REE =
0 [ [
N _ || mene— B N _

2. TTocTpOMB MOJIENb TAHHBIX MHOTOYJIEHOB, Pa3IOKUTE UX HA MHOKUTEIIH:
a) x? + 8x + 16; 0) x2— 8x + 16; B) 4x>— 12x +9; ) 4x* + 12x + 9:

. JlomosauTe TabmuIy:

YuBoeHHoe nmpous-
BE€ACHUE MMEPBOIo "
BTOPOI'0 YJIeH

IlepBbiii
YJIeH

Bropoii
YJieH

MHuoro4JieH

P’=2pq+tq’
64 + 16x + x?
| =2z 2

a>+36+12a

Il
S

0,25m? — 2my + 4y*

. [lokaxxure BTQO‘e
pa3ioxuTe MH
a) 81a* + 18ab +
r)

qJI

2 — 70ab + 49b%,

aracM

H

100x%?

1

5

2.-

A
Py

B BUAC CyMMBbI JIBYX OAWHAKOBBIX OJHOYJICHOB U

UTEIIU CII0COOOM IPYIITUPOBKHU:
B) 49x% + 28xy + 4)?;
e) 16 — 8a*b* + a*b*.

—20xy + 1;
) 9¢* + 24cd + 16d%
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

5. BMecTo TOUYeK 3alMIINTe TaKOH OIHOYIIeH, YTOOBI MOYKHO OBLIO MONYYCHHBIN
TpéXquH BLIpa3I/ITB B BUJIC KBa;[paTa JIBy‘IJIeHa.
a) ... + 49 + 56a; 6)36—12x+ ... B) 0,015% + ... +100c%

r) 254 + ... +ib2; ) ...—6ab+éb2; e) %yz—ny—i-....

6. UtoOBI Mpeobpa3oBath BeipakeHue (¢ + b+ ¢)? B MHOTOY-
nen, Hursip noctponna mozaens. Ho Ha mucTOK, Ha KOTO-
poM OblIa TOCTPOSHA MOJENh, ITonaia Kiskca (puc. 1).
CMoxeTe JIH BbI JIOMIOJIHUTH MOJIEIb, TOCTpOeHHY0 Hu-
rap? Kakoit emé cnocod MOXKHO HCIONB30BaTh, YTOOBI
peo0pa3oBaTh ATO BEIPAKEHHE B MHOTOUJICH?

7. BO3MOXHO JI1 IPUBEAEHHBIE HAXKE BBIPAYKEHUSI BBIPA3UTH
B BHJE KBajpara asywieHa? Eciii HeBO3MOXKHO, TO 1ode-
my? Kaxoli 0JHOUJIEH HY>KHO ITPUOABUTh K 3TUM BBIpaXKe-
HUSIM, YTOOBI X IPe00pa3uTh B KBaJIpar ABy4ieHa?

2 2. 1, 2, 1, 1 1,
a) 25a* — 15ab + 9b*; 0) 4y 6xy+9x7; B) 9c 15xc+25x.

8. BmecTo duryp HanummTe Takod OHOWICH, YTOOBI MTOMYYHIIOCh TOXKIECCTBO.
a)(5x+»)P=V +70xy+m; 0) 9a—») =V — e+ 1000
B)(» +10a)*=V —60an +m ; r) (»>—m)>=25m*+ 80mn + e.

9. Camen yTBEpKIAET, YTO HAUMEHBIIIMM 3HaU€HHEM, KOTOPOE MOXKET IPUHSTH TPEX-
wieH x> + 6x + 10, sieasiercs 1. Kak mo-Bamiemy, 4To MoCIy>KHI0 €My TIOBOJIOM ISt
TaKOTO 3aKJIIoueHMsI? BrIiennB n3 TaHHOTO TPEXUICHA KBAApaT IBYyYICHOB, OIpe-
Jle/ITe HAUMCHBIICE i HAHOOIBILICE 3HAYCHUC HIDKCIIPHBEAEHHDIX TPEXWICHQB.

puc. 1

Odpasen: a*> + 14a +10 = a>+14a + 49 — 39 = (a +7)* - 39.
Hanmensiee 3nauenue: —39 \
a) a*— 16a + 69; 0) 125 +22x + x% B) —50—14b —
r) 4y — 4y + 6; n) a* + b*—2ab +2; e) Oxigt 4 +
10. Berancnure, uconb3ys GopMyiTy KBaJpara JBy4ICHA:
a) 152+2-15-11+11% 6)712-2-71 -
B) 1012202 - 81 + 81%; r)2-55+25+12
o) 67> +2-67-45+2015; e) 0—2-720— 144.

11. Axnap Harmucan paBeHCcTBO 16 —36 452
16 —36 +20,25=25-45+ 20,25
42-2-4-45+45=5— -4 .
Kaxyro cTopoHy >$0ro@Qas@HCTES OH 3amuca B BUAE KBapara JByWICHA:
(4-4,57=(5-4,5)

Hymas, 4To eciu pa azpaThl YMCell, TO CaMU YHCJa TaKKe PaBHbBI, OH
HanncaLad — 4,5 = 5— 4,5 u 4 = 5. [lo-Bamemy, B uéM OH OIIHOCS?

)5(§] K Ka)k0# ero ctopone 20,25.
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[naea IV

' 4.3. Pa3HOCTb KBaApaTOB ABYX Bbipa)KeHUn

[eatenbHOCTb

1. [lanb! 1Ba KBagpara co ctopoHamu a u b. zo0pa-
3UTE UX Ha TeTpaaHoM Jucte. COeUHUB JIBE MPO-
THBOTMOJIOKHBIE BEPUIMHBI KBaJgpaTa CO CTOPOHON
a, HAYepTHUTE ero JUaroHaib (a u b mpous3BoIbHEIE @
MTOJIOKUTETHHBIC YHCIIA) .

2. Pa3HOCTS IUTOMIAJIeH STHX KBaIparoB Oyaer a — b,

BrIpexpTe MaleHBKHIA KBapaT HOKHUALIAMHU.

3. Ilonyuennyio ¢urypy paspexsre Mo Juaro-
HaJbHOU JIMHUU. .
Pasnocts kBagparoB I[BYX BBIPaKCHUH paBHA IIPOU3BEICHUIO CYMMBI@TU BIpa—

JKEHHH Ha UX Pa3HOCTh. a* — b* = (a + b)(a — b) — 370 hopMmya pasHOGLH azlp OB.
[TomensieM MecTamu €€ TIPaByIO U JIEBYIO CTOPOHBL (a - - b

[IpousBeneHyne cyMMBI IByX BEIpR)KEHUI Ha UX PA3HOCTD DEB CTH anpaTOB
9THX BBIPa)KEHUH.

IIpumep 1: Pa3noxxute Ha MHOXHUTENH eH 25 — .

Pewenue: mockombKy 25 = 52, wﬁ HHEMI IBYWICH B BUJIC Pa3HOCTH KBaApa-
TOB JIByX BBIp@XKEHHUH U pa3io HO¥KHUTEIIH:

2= (5+a)(5 —a).

IIpumep 2: Hpow?e HUE (2ag- 3b)(2a — 3b) mpeobpazyiiTe B MHOTOUWIECH.
Pewenue: Kax o b usi, TpeOyeTcsl IPOU3BEACHUE CYMMBI JIBYX BBIpa-
KCHUH Ha UX pa3HOGIbJIPeoOpa3oBarh B MHOTOWIeH. CortacHo (opMyse pa3HOCTH
KBaJ[ B! (2a +3b)(2a — 3b) = (2a)* — (3b)* = 4a®> — 9.

a

=

a-b
4. Bripe3annble GUrypbl COSIMHUTE TaK, KaK IO-
Ka3aHo Huke. Onpenenure mIomaab HoIyYeH-
HOTO MPSIMOYTOJIbHUKA.

5. Kakoif pe3ynpTar Bbl OTYUHIIH?
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

YnpaxHeHuA

1. JlanHble BEIPAKEHUS 3aMUIIUTE B BUC KBAIpaTa OJHOUYICHA:

9 11
4a* | 9x2b? | 16m* | 8latx* | 0,64n® | 121x%p* | 0,014’0 | —m’n* 1—a"
64 25
(4m?y?

2. B nanHoil Ha pucynke 1 ¢urype mpousBeauTe Takue a
HepeMeIIeHHUs, YTOOBI MoTyueHHast Gpurypa Obliia Mo- S
JIeTIbIO JByUIIeHA a — b2 !

3. Haiings mpousBeneHre IBy4ICHOB, MPeoOpazyiiTe ero i
B MHOT'OUJIEH: |
a) (x = y)(x +y); 6) (a+3)(a—-3); '
B) (P T 9P@—-9); r) (n = 3m)(3m + n); -
m) (7+4y)(4y = 7); e) (—sz)(lx—zy); }b |

3 2 3 b{ !
2 2 -=-
x) (8¢ + 9d)(8¢ — 9d); 3) [10x+1= || 10x—1=|. azb
7 7 puc. 1
4. HaitnuTe mpousBseieHre JBYYJICHOB COTIACHO MOJICIIH:
- + - +
+4a
a 9 < 199° (a+4)(a-4)=
; @ T =) a JI11 =d-4=
1l o =d'-16
1 i N
1] a
n _ + _ ||I=4a \
a) u N 0) i} N B)
a 1
L 1]
a a &
|| I |a | m
| TN | |
m m
. *
+ — J— —

5. 3anmmmTe npomBe;:[QHﬁ

a) (-7 +7);

r) (9x — b*)(9x + b?);

x) (10p?

0)

5 613 + )(097‘13 - b)a
347)(10p* + 0,3¢%);

125

B) (¢° +K7) (¢’ = KT);
e) (5¢® + 3k) (5¢8 - 3k);
3) (1,4a° + 0,1b%)(1,4a° — 0,1b%).




masa IV

6. BMecto uryp 3anumuTe Takoi 0JJHOUWIEH, YTOOBI MOIYYHIOCH TOXIESCTBO.
a)(Ba+ V)(m—6b)=9a*>—P; 0) (m — 3x)(m + 3x) =25m> — P
B) (L,Lla+ m)(» — V) =e —1,44n% rym*—324nt=( - P )V + V)

7. 3anuimnTe B BUAE MHOTOWIEHA:

a) ( m+= ! n j(énf—lnzj; 6)(11515 +lln7j[lla5 —lln7j;
4 7 4 9 2 9 2
B) (i+ln4J(i—l 4); T) (2—0,02n7j(m+0,02n7j.
13 7 13 7 17 17

8. Beruuciure 3HaueHus1 BbIpaXKeHUM, yKazaB IPOU3BEJICHUE JAHHBIX MHOKUTENEH
B BUJIE CyMMBbI H Pa3HOCTH JIByX OJJMHAKOBBIX YHCEI:

a) 99 - 101; 50,2 - 49,8 = 0) 37 -43;
B) 52 - 48; < / r) 201 - 199;
n) 1,05 - 0,95; e) 2,03 - 1,97;
= (50 + 0,2)-(50 - 0,2) =
x) 17,3 - 16,7; ( =502) (0 5= ) 3) 1002 - 998;
n) 29,8 - 30,2; 25000 ;4 " 2499.96 1) 699 - 701;
x) 103 - 97; =2500-0,04 = 2499, 1) 305 - 295.
9. JlaHHBIC BBIpOXKECHUS YIIPOCTUTE, UCTIONB3Ys (POPMYIIBI COKPAIIEHHOTO YMHOXKCHHUSL:

a) (-y +X)(y +x); 0) (x + M)(=x—y);
B) (—a + b)(b - a); r) (x=y)(y—x);
1) (b —c)(b—-o); e) (—a—b)(—a—b).

10. 3anuiuTe BbIpaXKEHUS B BUJI€ MHOTOUYJIEHOB:
a) (=5xy + a)(5xy + a); 0) (—10p*+ 9)(9 — 10p*);
B) (-3 —2a*b)(3 - 2a*b); r) (0,2x +10y)(10y — 0,2x);
1) (17690174 9x); e (1 Iy — 0 3)(0 3 +1 1y); \
K) (7 — 6x)(7 + 6x); 3) ——2y —+2y ;

1 1
n) | 4-=b || -b+4|; ) 4a+1
3 3
11. a) IIpu KakoM yCJIOBHHU BhIpayKeHue a’ — b* 6yz[eT M anMeHbIIee 3HauYeHuE?
Kakxomy uncity 1omkeH ObITh paBe 9TOrO OIHOUWIEH a*?
0) IIpu kakoM ycI0BUH BI)Ipa)& YIET UMEThH HaI/I6OJ'H>HICe 3HaYeHne?
Kaxomy umnciy nomxen JIsl TOTO OJJHOUIICH h*?

12. [HlabHam yTBepm;[ aUMEHBIIMM  3HAYE€HUEM  BBIPAKEHUS
(13a — 0,3)(Q 34a), seiiercs ancno —0,09. Io-Bamemy, ona npasa? O6o-
cHyiTe oTBeTROmpeIe HauMeEHbIIlee W HauOOINbIlee 3HAYCHHUS TaHHBIX
HUKE BBIPAYKEH Ml
a -0,2)(0,2+ 5a);  0) (7a— 15)(15+ 7a); B) (1,2 —="7y)(7Ty + 1,2).
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

13. IIpousBenenus Kakux JBy4JICHOB CMOACIUPOBAHBI HA PUCYHKE?

14.

15.

16.

17.

18.

19.

20.

a) _ + 10— ] +{B)— [] +H
2 | 2
\ |
x| *? | | ([ [ [ [
| |
Pa3noxure MHOro4wIeHb Ha MHOXKUTEIIH
a) 162 — 4b%  6) 64 — 812 B M- 25, 1)y -1L.
NF-004 064049 w) 02 65 3 eonr 3L,
16
Pa3noxure MHOro4wiIeHs Ha MHOKUTEIIH
a) 36a* - b%; 0) 16m*—9n?; B) k* — a?b?
r) —x2 + 25n%, n) 64x> — 121y% e) 4a*h* — 1,
x) 81a* —49; 3) — 49m?* + 144b%; n) p* — a’b%;
it) 0,011 — 9m?; k) 0,09x% — 0,497 ) a*x*—1,21m*

[Mpumensist GopMysTy Pa3sHOCTH KBAJPATOB, MPOBEIUTE BBIYUCICHUS B YCTHOM
¢dopme. [IpoBepbTe OTBETHI.

a) 63*—53% 0) 126> — 125% B) 0,8992 - 0,111%
2 2
r) 47> - 67% n) 41,7 —41,6%  e) (5 %j —(4%)
Hatinure 3HaueHus 1pooeii: \
2192 _he2 172
2) 236 . 5) 262 122 : B) 53° 272 : 17
13°-11 547 -16 -51
VYHpacTUTe BBIPAKCHHUS:
a) (0,8x + 15)(0,8x — 15) + 0,36x%; 0) Ba—-1)
B) 5b* + (3 —2b)(3 +2b); r) 100x? — (5 (4 + 5x)

1) 2% — (x — D(x + 1); 2 (x—0,5)(x +0,5).

) (B +1)(4x + ) ( 2x - y);
a*+ 1)(a—1(a+1).
%ome}mﬁ BEpHO?

JIO paBHO HYJIIO, XOTsA ObI OJMH M3 MHOXKHUTEJICH J0JI-

[Ipousseaure yMHOKEHUE:
a) (a —b)(a + b)(a* + b?);
B) (m* +b)(m’ b)(mét b?);
Kakoe u3 HI/I)KCIIpI/I

a) UtoOsI Ipon3BeIe
KEH PaBeH HYIIIO;

127



masa IV

0) UTtoObI mpon3zBeeHue ObIIIO PABHO HYII0, 008 MHOXKHUTEIS JIOJKHBI OBITH paB-
HBI HYJTIO;

B) UT0OBI mpon3BeneHne OBLIO paBHO HYIIO, HM OAMH M3 MHOKHTENIEH He JI0JI-
JKEH OBbITb PaBEH HYJIO.

. Pemire ypaBHenwus: a’ —1% =0
a)(a—8)a+12)=0; = | 25 . 6)x>—16=0;
B) m* — 0,25 = 0; TS nl_p_y
a—é a+§ =0 ?
1) 92 — 64 = 0; 4 )\9t3 )7 e) x! -2 —;
%x) b+ 36 = 0; a-4=0a+,=0 3) 81>+ 1 =0;
I/I) 4x279=0, a:é; az_é OTtBer: ll, —1l K) sz —-1=0.
4 4 4 4 81

. McMann ToBOpHT, YTO «CIM YUCIO m — J000€ MPOCToe Yucio Oonplre 3, Torna
JBY4IeH m? — | MOMHOCTHIO AenuTces Ha 12y, TTo-Bariemy, 3T0 peToKeHne BEPHO?
a) BepHocTs npeioykenus, poBepETe, BCTABUB BMECTO /71 JTI000E MTPOCTOE YNCIIO;
0) pasnoxkuTe ABywIieH m> — | Ha MHOKUTETH. BBISICHUTE, TOYeMy MOTYy4SHHOE

npousBeneHue aenutcs Ha 4. Kak MO)kHO 000CHOBATH JeNICHUE 3TOTO TIPOU3-
BezieHns Ha 3?7 Ha3oBuTe NMOTy4YeHHBIH pe3ynbTar.

. Padora B rpynnax: OcymiecTBUTE HIDKECICAYIOMIUA aJTOPUTM.

HammmmiTe Tpu M0OBIX MTOCIEI0BATENBHBIX TIETBIX YNCIA;

HaiinuTte ux npousBeacHue;

Hatinure cymmy MOTy4YeHHOTO YUCIIA CO CPEIHUM YHCIIOM;

Brruucnure ky0 cpegHero uucia; *
CpaBHHTE pe3yabTaThl 3 U 4 KOMaH]T;

Crenaite BBIBO/I.

3aMEeHUTE BTOPOE YHCIIO ATUX TPEX MOCIEIOBATEIBHBIX U i a ¥ 1no-
cTpoiiTe anreOpanveckoe BbipakeHue. CoOKpaTHT on@e BBIpaXeHUE.

K xaxomy BBIBOITY BBI IPHTILTH?

SN A=

. YIIPOCTUTE BbIpaKEHUS:
a) Sa(a—8)—3(a+2)a-2)
B) (Bx =) +y) — (=) T

6) (1 —2b)(1 + P85 + 4b(b — 2):;
a+3b)(11a—3b)—(11a—3b)3b—11a).

. Ucnionezyst hopmymy pa3H0?m JIPATOB; (a—2b)*—(2b + a)? =
PA3JIOKUTEC BBIPAKCHHUA HaA K JIVP, =((a -2b) — (2b + .
) (x + 37 - 42 » o5 < = )—( a))_

» - ((a - 2b)+(Q2b +a)) =
B) 81 — (2x —6)’; 9 — (1 +7y)% _
=@-2b-2b-a)-
H)49x2_(2+ +11)2—121; . 2b+2b + _
) (a+ b)Y~ (DN 3) (m+n)’ — (m—n) b 20t
CSP - (5420)% k) (de —x)2— (2c + 3x). A
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

' 4.4. Ky6 cymmbl 1 Ky6 pasHOCTV ABYX BblpaXKeHuin

1. lar xy6 ¢ niouHOM pedpa a + b.
2. O60wéMm kyba: V = (a + b)’.
3. Ky6 paznenum Ha KyObl ¢ AnuHOM pebpa a winu b u Ha
MPSMOYTOJIbHBIC MapajlieNIeHIIeAbl TaK, KaK MOKa3aHO
Ha pucyHke. Hasosure, Y

a*b o . x
o KakoW (Urypou sIBISIETCS aip ®
Ka)kK7asl 9acThb.
a? b 4. Haxonst 00bEM Kaxnoi (Urypbl, 3aruiInTe B
BHJIE CyMMBI. Kakoe BbIpaykeHHE BbI IOy M ?
5. IlpupaBHsiite 00bEM Bcero Kyba u cymmy 00b-

b+a

a*b .. o
EMOB €ro yacted. 3amuIInTe MoTydeHHOE aj-

reOpandeckoe BeIpasKeHUE.

]
(@+by| |=| @ | |+" @b+ a ++|z+-+'+@

Ky6 cyMMBI IByX BBIpaKEHHIA paBEH: KyO EPBOTO BBIPAKEHHS IUTFOC YTPOSHHOE
NPOM3BEJICHUE KBapara MepBOro BHIPAKEHUS HA BTOPOE IUIIOC YTPOSHHOE MPOU3-
BEJICHUE TIEPBOTO BBIPAKEHHSI Ha KBAPaT BTOPOTO ILTIOC Ky BTOPOTO BBIPAKEHHUS:

(a + b)* =a® + 3a’b + 3ab® + b°.
D10 — hopMysia Kyda CyMMBbI IBYX BbIPAKEeHHIA. 2

HdeAatenbHOCTb

(" a+b \ 3. [losyueHHBIi MHOTOYJIEH 3alUIINTE B
a+b JTapTHOM BHAE M YMHOXBTE€ €ro Ha T
a +ab JIBYUJIEH. a—ab
b+b —ab+b’
% 4. 3anuumTe pe3ynsTar B B MYJIBI. ——aere
\_____° /5. Beipaxenue (a — #)° 3quuiiTe ByBUIC Mpom3- \___°_____J
— 5 )
BeJICHUS TPEX OMMRRKO YIICHOB. , ,
? 26 a —2ab+b
a +2ab + b | 6. IIpoussene SpPBQLO JBTOPOTO JIBYICHOB |
X —
atb 3am B\BH/IE AHOTOUIIEHA. . a-b
9 7. 1o YJICH 3aITUILIUTE B CTaHIapT- ¥
—/ HOMB HOMbTE €ro HA TPETUIA JBYWIeH,

3aIUIIUTE B BUJIE POPMYIIBI.
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masa IV

Ky0 pasnocty 1ByX BEIpaKEHUH paBeH: KyOy MEPBOT0O BBIPAKEHHUSI MUHYC YTPOCH-
HOE TIPOM3BE/ICHNE KBaIPaTa MEPBOr0 BBIPAKEHUSI HA BTOPOE IUTFOC YTPOSHHOE IPOH3-
BEJICHHE TIEPBOTO BBIPAJKEHHS Ha KBAIpaT BTOPOTO MUHYC KyO BTOPOTO BBIPAKCHUS:

(a—b)’ = a®—3a’b + 3ab® - b>.

Ot0 — hopmyna Kyda pa3sHOCTH ABYX BbIPAsKEeHHUIA.

Mpumep 1: (x +3y)’ =x* +3x>3y + 3x(3y)* + By)’ = x> + W%y + 27xy* + 27)°.

Mpumep 2: (Za—%b) =(2a) —3( ) —b+ 3-2a ( b)? —(;12 j =

=84’ —6a’b+1,5ab* —§b3.

YnpakHeHuA

1. O6bsicaute 3amuch (I — M) =1 -3 - 1>- 11+ 3 - I - II> - I®. Yro npou3oiaér,
€CITH TIOMEHSITh MECTaMH ¢ JieBoi ctoponsl | 1 11?7 Kakoe u3meHeHre He0OX0AUMO
MPOU3BECTH JUISI 3TOTO B JIaHHBIX PaBEHCTBAX?

2. 3anumuTe BEIPAKEHUS B BUIE MHOTOUYICHA:

a) (x+y)*; 6) (m—n)*; B) (x +2)% r) (— a+ 319)
m) (m+0,2)%; e) (5 —x); x®)(2p -1 3) (k + %) :

3. 3anmcaB JaHHBIE BRIPAKEHHS B BHJIE TIPOU3BEICHNUS, TIPe0o0pa3yiTe B MHOTOY.
CIOCOOOM YMHOXKEHHS B CTOJIOUK:

a) (5a —2b)’; 0) (m + 4n)*; B) (1 —ab)’; r) Bx + 1) X

4. YtoOBI BBIYMCIUTH KyO IAaHHBIX YHCEN, TOKQKUTE OCHOBAaHHUE
CYMMBI U IPUMEHUTE HOpMyITy Kyba CyMMBI:

a) 35%; 0) 12,13 B) 523, r) 433

5. Ucnons3ys npubau3utenbHoe paBeHcTro (1 + a)’ 0<a< 1) HauuTe
NPUOJIM3UTEIHPHOE 3HAUCHUE HIKCTIPUBEACHHBIX KY! BIYUCIIUB a0COFOTHBIC
MOTPEIIHOCTH, CICIANTEe BIBOJIBI.

a) (1+0,01)% 6)1,04% .
6. Bmecto X 1 Y 3anumuTe TakQK o1
a) (@ +X)y=da°+3d a’b?

r) 1,13 1) 0,996°.

, YTOOBI TIOJIYYHJIOCH TOXKAECTBO.

0) (3a* —X)* =®7a S +86a* — 8a;
B) (X + 2a°) =g’ +Rda 4a’b* + 8b°;
r) (> - X)’=a° 27a*-Y;

) fat X)* =a’ + 3a’b* + 3a°h* + Y.
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

10.

11.

12.

13.

. 3anuiure BbIpaXCHUS B BUI€ MHOTOUJICHA!

2) (2~ ) 6)~(a*+ b B GE -

r) —(4m* + nd)’; ) (§a+b8j ; e) (1%a6—2%b2j ;
3Y 3 Y

x) (ab3 —Zj ; 3) ( m+= 5 nj ; n) (0,5x” — 0,2x%)*.

3
1 .
. BBIpa)KCHI/IG (a+— npeo6pa3yHTe B MHOI'OYWJICH, HCIIOJB3Yysd MOJYUYCHHOC
a

1
o 3
TOXKJIECTBO, HAlIUTE 3HAYEHUE BBIPAKEHHA @ +— MIPH YCIOBUH a+—=35.
a a
OOBbsICHHUTE, KaK BbI 9TO CJICIIAIIH.

. Ucnonesys nporpammy Microsoft Excel, nononuute Tabnuiy.

No A B C
1 0,324 1,23 =(A2+B2)"3 B nporpamme Microsoft Excel
2 8,92 14,001 =(A3+B3)"3 | < BO3BCACHHC B CTCICHb 000-
3 7,152 10,992 = (A1 +B5)"3 3Ha4YaeTCs 3HAYKOM .
4 78 156 = (A4 +B1)"3 (1,2+3,1)P »=(1.2+3.1)"3
5 19,8 |243 = (A5 +B4)"3

VYHPOCTUTE BBIPAKCHHS:

a) (a + by’ —(a—b)’; 6) Bm —n)* = (n +3m)*;

B) (x )’ = 3xp(x + y); r) 3ab(a + b) - (a + b)’;

m) (a — b)* + 3ab(a — b); e) (m—n)*— (m—n)(m?>+ mn + n?).

a) Ecma + b =9, ab =8, To kKakumn HaTypaJII)HBIMI/I YHICIIaMH MOTYT OBITh BLg)a-
KEHBI a U b. SIBIsIeTCs T 3HAYCHHE BhIpaKeHHs a® — b® HaTypalbHBIM ‘II/ICJ‘IO

0) Ecmm @ — b = 9, ab = 10, To KakuMH HaTypaJbHBIMH YHCIaMU MOTYT LIT
BhIpaXKeHbI @ 1 b. Haiinure 3HaueHne BeipaxeHus a® + b*

B) dano a — b =52, ab = 1260, a n b — HarypanpHbIC YUIa.
IeCTBEHHOCTH (a — b)® = a*— 3ab(a — b) — b*, naiigure
2(a® - b?).

yrIpOCTI/ITe BI)Ipa)KeHI/IH

a) (%x—%j +G +=1; : @ —x+l

B)S:-(2x+y)P-2- (3y x)*; —x——

I[Ipeobpasyiite BoIp®i HOBOUWICH: | 3
a) 3ab* + a’b?)’; (m*n® 2 3mn)*; B) (5 xty = 5 Xy j
r) (Tabcis.3a*bc)’; 1) (0,1x%2¢!%—0,2)%; e) (ab’c* + 1,2abc)’.
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masa IV

' 4.5. PaznoxeHne Ha MHOXUTENN CyMMbl Ky60oB
ABYX BblpaXeHuni

1. B roxnaectse a’® + 3a’b + 3ab® + b* = (a + b)® BeIHECHUTE 32 CKOOKM OOIIHI MHO-
JKUTENb BBIICICHHBIX OJHOWICHOB U IOJyYCHHOE BBIPAKEHUE IIEPEHECUTE B
MIPaByI0 CTOPOHY paBeHCTBa. Kakoe TOXIECTBO BBl TTOIYYHIIN?

@+ b*=(a+b)—3ab(a + b)

2. B mpaBoii CTOpOHE TOXKIECTBa MHOXKHUTENb (@ + b) BEIHECHUTE 32 TIPEIEIBI CKO-
60k. Kakoe BbIpakeHNE BBI TTOIYIHIIN?

@+ b*=(a+Db)((a+b)—3ab)

3. VYmpocrtute Bropyo ckoOKy. Kakoe BbipaxkeHue Bbl monyumnu? Ha kakue MHO-
JKUTEITM Pa3lIOKUIOCh BhipakeHue a° + b*? IlocrapaiiTech BbICKa3aTh CBOE
MHEHHE O BBIPAKCHUH BO BTOPBIX CKOOKAX C TIPaBOH CTOPOHBI TOXKAECTBA.

Tpéxunen a®> — 2ab + b* sBISETCS TONHBIM KBaapaToM ABywieHa (a — b),
Tpéxunen a* + 2ab + b* — monHBIM KBajgparoMm aBywieHa (a + b). Tpéxunen
a*— ab + b* siBASICTCS. HEMOJIHBIM KBAJIPaTOM JByicHa (a — b). Tax ke TpéxuieH
a*+ ab + b’ — HenoaHbIi KBajapar (a + b).

CyMMa KyOOB JIByX BBIp)KEHHI paBHA IIPOU3BEACHUIO CyMMBI 3THX BBIPaKCHHUH
C HETOJHBIM KBa/IPaTOM HX Pa3HOCTH:
@+ b*=(a+ b)a*—ab+ b
OT0 paBEHCTBO — (POpMylia CyMMbI KYOOB ABYX BbIpa:KeHMIA.

.

Ipumep 1: Beipaxkenue 8a* + 27b° pasnoxure Ha MHOKHUTEIIH.
Pewenue: 8a®> +27b° = (2a)* + (3b)* = 2a + 3b)((2a)* — 2a - 3b + (3b)?)

= (2a + 3b)(4a*— 6ab + 9b?).
Ipumep 2: Ipeodpasyiite mponssenenue (x + 4y)(x* —
Peuwenue: Kak BUIHO U3 BBIPAXKECHHUS, IEPBBII MHOXKH
MHOYKUTEITb 7K€ HETIOJIHBIN KBaJIpaT ABywieHa (x — 4y).\

MHOBOYJICH.
(. , BT®poii
WI0 GOopMyTIe CyMMBI

KyOOB 3aITHIIEM: (x +4)(x? —4dxy + 16y%) = x° + @)’ = x° + 64)°.
-

1. lononaute Tabnuity. OObscHiTe, EHSIOTCS CTEIeHb ¥ KO3(pPHIIUEHT.

_2 1,1x7yz* %abc9 lgxp4 —gmgn“ 11mn
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

2. HanuinnTe MOMHBIA ¥ HETIONHBIA KBaJpaT JaHHBIX BbipaxeHUd. OOBsSCHUTE UX
pa3HuLy: 1
a)a+b; 0)n—2m; B) 5x+y; r) 0,16 —a;

n) 3a+b;, e)Tmn—2m; m)§x+1,5y; 3) 1,3ab — 1.

Kaxoit oHOUIIEH ciemyeT TpuOaBUTh K TIOJTHOMY KBaJpaTy KaskKJ0TO BEIPaKEHHUS,
YTOOBI TOJTYYHJIICS HETIONHBIA KBaJIpaT.

3. BeimonH#uTEe YMHOKEHHE B CTOIOUK: 254" —10a + 4
a) (2p +3)(4p>—6p +9); < sy
6) 3n + m*)(9n? — 3m?n + m*); 1254° + 50a
B) (1 +4b)(1 —4b + 16b%); + —50a" - 20a
r) (3a + d*)(9a> - 3ad® + d"); . 20q + 8
n) (5mn + 1)(25m*n* — S5mn + 1). 1254 * 8

Kaxoit BBl MOkeTe cenaTh BBHIBOJ HAa OCHOBE MOMYUYEHHBIX MHOTrowieHOB? Kak
MOYKHO YJIOOHBIM CITOCOOOM HAMTH MPOU3BEACHNUE JaHHBIX MHOTOUJICHOB?

4. [IpeoOpa3yiite yI0OHBIM CIIOCOOOM JaHHBIC TPOU3BEICHHS B MHOTOWICH:
a) (—a —b)(a*—ab + b, 0) (a + b)(—a*+ ab — b?);
B) (—a —b)(—a*+ab—-b*; 1)(-a->b)((a+b)’>—3ab).
5. Jlannblie BeIpaskeHUs IPpeoOpasyiiTe B MHOTOWICH Ha OCHOBE (DOPMYITBI CYMMBI KyOOB:
a) (* + ) = x> +'9);  6) (3d* + 2¢)(9d* — 6¢cd* + 4c?);
B) (25 -5+ y)(5+)°); 1) (97— 12145° + 165'%)(37* + 4s°).

6. IIpumensist GopMyity COKpaIEHHOTO YMHOXKEHUS, BBIUUCIIUTE:

.
3 3 3 3
a) w_n.]g; 6) M_127.67;
50 194
3 3 3 3
8) M—(392+412); r) w—(482+522).
80 100

7. BMecto OykBBI A 3amuIiuTe TakOoH OAHOWICH, YTOOBI Ja
TOXICCTBAMH.
a) (2x + A)(4x> — 2xA + A?) = 8x* + 2@ ;
6) (A —3¢)(A2—3cA +9c?) =278 —

PDaBCHCTBA CTaJIk

=)

8. Pemnre ypaBHeHU:
a) (x +2)(x? 72x+4;%
6)6(y+ 1)y +2(y+1 + (y+1)=-22;
B) (a+2)—aBa+1) 1)(46* —2a + 1) = 53;
r) Sx(x +3) — 5(x + 3)(x*=3x +9) — 30(x + 2)(x — 2) = 75.

(x @3) = 26;
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masa IV

10.

11

12.

13.

14.

15.

16.

17.

18.

. Paznoxwure ABYYJICHbI HA MHOXUTCIIN:

a) x31+ V5 0) m* + n’; B) 8a° + 1; r) 27x° + 37
) acf +0,008; e) 64m’ + 27n; K) —a’h® — b°; 3) 125 + kS,
64

1) 21_7)63 1257 i) pPe’r +125p% 1) 0,027 + 64a% 1) 343 +x"

CeBuib yTBEpIKIaeT, YTO BhIpakeHue 75° + 44° memurcs ma 7. Kak BbI MoXe-
T€ J0Ka3aTh, YTO OHA TpaBa? CMOXKETE I TaKXKEe JTOKa3aTh, YTO BBIPAKCHIS
a) 973 + 93° nemurca ma 19, 6) 215° + 943 nenurcs Ha 3?

. I[oxaxcme, 4TO IIpH JTFOOOM 1EJIOM 3HAYCHHUU ¢ 3HAYCHHUA JTaHHBIX BLIpa)KeHI/Iﬁ

IOJHOCTBIO ACIIATCA Ha a:

2) (11-gF + ' a=11; 6) (4290 + 8¢’ a = 4
B) 8¢* + (17 —2¢)*, a= 17, 1) 3¢° +3(4 —q)°, a=12.
CpaBHHTE 3HAYEHUS JaHHBIX YMCIOBBIX BHIPAKEHHUI:

3 3
a) 25 + 110w (25 + 1)}, 6) 2231 L 904,

60
Haiinute 3HaueHue BeIpaxeHus a° + b, ecnu
a)atb=6wuab=38,75; 0)a+b=-2uab=-8.

Kakumu BeIpaskeHUsIMU clienyeT 3aMeHuTh OyKkBbl A, B, C u D, 4T00BI HIKEpH-
BeZIEHHbIE PAaBEHCTBA CTAJIN TOXK/IECTBAMU?
a) 2x +A)B +9?) =C*+D3 0) Bm+A)B+C)=n°+D.

Brruncnute 3HaueHue BhIpOKEHUH TP JTAHHBIX 3HAUCHUSX MIEPEMEHHOM:

a)2a*+9a—-2(a+ 1)a*>—a+ 1), a=11,7,
6)b(h+2)(b—2)—(b+3) B —3b+9),  b=25;

*
B)3(c— 1P +(c+2)(~2c+4)~(c+ 1), c=-3. \
JlaHHBIE BEIPAKEHHSA 3AMUIINTE B BUJIEC MPOM3BEICHUS:
a) (x+ 1)+ 6) (a— by + b%; B) 10008 (AL
r) 8 + (x — )% 0 (y—2) +27; ¢) 27 ;

Beruucnute ynoOHBIM cII0COOOM 3HAUCHHS BBIPAIKE
a)51°+3-512-49+3-51-
0) 2,56* +3-2,56* - 5,44 +

3 2
B) 2l +3. 2l -7§+
4 4
r) (—0,78)* +&.224(- 78) g (—2,34)- 0,74* + 0,74°.
[Tpu nenennEEKOROP TypalbHOTO YHClia Ha 4, B OCTaTKe moixy4daem 1,

a TIpU JCJICHUH ro yucia — B ocratke 3. Ecin pasgenurs cymmy KyOoB
) qricel Ha 4, CKOJIBKO OCTAHETCS B ocTaTke?
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' 4.6. PaznoxeHne Ha MHOXNUTENN pa3HOCTU Ky6oB
ABYX BblpaXXeHuni

1. BriHecure 3a CKOOKH OOIIMIT MHOXHTEID OJHOYIEHOB TOX/IECTBA
@ —3a*b + 3ab*— b’ = (a - b)’
Y TIEPEHECUTE B MIPABYIO CTOpOHy paBeHCTBa MONMyYeHHOE BhIpakeHue. Kakoe
TOXIECTBO BBI motyumnu? a@* — b* = (a — b)* + 3ab(a — b)
2. BriHecuTe 3a CKOOKM MHOXKHTENb (¢ — b) B mpaBoii CTOpoHE ToxkIecTBa. Kakoe
BeIpakeHue Bol omyumwu? a® — b* = (a — b) ((a — b)* + 3ab)
3. Vmpoctute Bropyro ckoOky. Ha kakrne MHOKHTEIH Pa3IOKHIIOCh BRIpaKEHHE a°— b*?

Pa3zHoCTh KyOOB IBYX BBIpaKCHUH paBHA TPOU3BEICHHUIO PA3HOCTH ITHX BbIpa-
KEHUH C HEIIOJIHbIM KBaIIpaTOM UX CYyMMBI:
a® — b’ = (a — b)(a* + ab + b?).
OTO PaBEHCTBO SABJISAETCS GOPMYIION Pa3JIOKEHHs PAa3HOCTH KyOOB JBYX BbI-
paxeHuH.

Ipumep 1: Pasnoxure Ha MHOKHTENH Bhipaxkenue 0,125a° — 64b°.

Pewenue: 0,125a° — 64b* = (0,5a)~(4b)* = (0,5a — 4b)((0,5a)+0,5a - 4b+ (4b)>) =
= (0,5a — 4b)(0,25a> + 2ab + 16b).

IMpumep 2: [Mpoussenenue (2x — 3y)(4x* + 6xy + 9)?) npeobpasyiiTe B MHOTOUJICH.
Pewenue: Kax BUIHO U3 BHIPOXKEHHUS, EPBBI MHOKUTEID — (2x — 3y), BTOPOH MgloO-

JKHUTEJNb e HENOIHBINA KBagpar aBywieHna (2x + 3y). Torna o ¢popmyne cyMMbl K
608 3anmmmreM:  (2x —3y)(4x? + 6xy +9y%) = (2x)* — (3y)* = 8x* — 27)°. \

YnpakHeHuA
n 4

1. Onpenenure OMUOKY, CCIAHHBIC B HIDKETIPUBEAEHHBIX Ti

a) (a +2b)y*=a>+2ab + b
0) 2x — 3y)* =2x2 + 12xy +3);

B) (m + n?)} = m® + 2mn® + 3mn® — n’;
r) 27a° + 8b° = (3a + 2b)(9a* — 6ab®
2. OcylecTBUTE YMHO)KEHUE:
a)(b—1)(»*+b+ 1);‘ . ) (4 —3n%) (16m* + 12mn® + 9n*);
B) 3—d)(9 +3d + d* x!2 +O 48x%y7 +O ,36'%) (0,8x° —0,6y7);

n) (—7p + 5k)(25k* + 35 49p?); e) —x + xy +;y )(%)f—%y“)
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masa IV

10.

11.

12.

. Hailinure 3HaueHue BeIpaxeHus a° — b Ipy yCIOBUH, YTO
y 5

a)a—b=4;ab=-1,75; 0)a—b=-5;ab=-6.

. Bmecto 6ykB A, B, C u D 3anuiiure Takoi MHOTOUYJICH, YTOOBI IAHHOE PaBCH-

CTBO CTAJIO TOXIACCTBOM.
a) (A—4x)(25° +B)=C*-D%  6) (5p—A)B +C) =D’ — 8™

. Paznoxxure Ha MHOXKUTETH BBIPa’KCHHUA:

a) @’ — 64; 6) 27¢* — 1000; B) 27p° — 83, r)—1254° + 1;
1) 216 —0,001¢% e) —x° + 64y°; x) 3434 - b’ 3) a*b®h° — d°.

. OGocHy#iTe nenenne

a) BeIpakeHus 68° —24° na 11; 0) BeIpakeHus 68° — 24° Ha 53.

. I/ICHOHL3y5{ (1)OpMyJ'IBI COKpaH_IéHHOFO YMHOKCHUA, BBIYUCIUTC 3HAYCHNUEC HUIKEC-

IIPUBEAEHHBIX BBIPAKECHUMN:
3 g3 3 g3
a)%—57+93-57; 6)79—51—(792+512).
36 28

. 3anumure HpI/IBe,I[éHHLIe BBIpAXXCHUS B BUJC ITPONU3BCIACHUS:

a)(a+7)-64 6) (96 +5)3 - 27, B) ¢®(c — 6)° — 125¢%;
1) (2x+y)y —@2x-yp); n) (@x+5)7° —@x-5y); e)x%’ —64x.

. Ucnonbsys ¢popmyiy KyO pasHOCTH, BBIYHCIINUTE:

a) 101°-3-1012-88 +3 - 101 - 882 — 883
0)9,6°-3-9,6-2,4+3-9,6-24>-24%

2 3 2 3
p) 3. (172 ) slifsl] 3. fsl) a72-[172]; .
6) 3 3 3 6 6
r) 8,9°— 16,5 - 8,9 + 26,7 - 30,25 — 5,5%. \

[Tpeobpasyiite mpousseneHue (x> — 10x + 6)(2x + b) cm@ 1J1a MHO-

TOYJICH. HpI/I KaKOM 3HAuYeHHUH b:

a) B MHOTOYICHE He Oy/leT yuyacTBOBaTh MHOKHUTE
0) kK03 PUIEHTHI X* 1 X OYIyT paBHBI?

[Ipeobpa3yiite HpOI/ISBC}ICHI/IC (x> + (x — @) B cTaHIApTHOTO BUJAa MHOTOY-
sieH. [Ipu xakoMm 3Ha4YCHUH g5
a

a) B MHOTOWJICHE HE 6YJ16T CTB MHOKHUTEIb X7
0) He OymeT y‘IaCTBOB

Jokaxxure, q? e pasaoctu 111111 — 222, xBagpar Kakoro-To Hary-
PaILHOTO YHC O JISITVZE 3TO YHCIIO.
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Qopmynbl COKPALLEHHOTO YMHOXeHUA. [pr3HaKy napanienbHoCTy

' 4.7.Tpeobpa3zoBaHue BbipaKeHNi

Ha mpempiaymmx ypokax BBl IO3HAKOMWJIMCH C HECKOJBKMMH CII0COOaMHU
Pa3JIoKEeHUs] MHOTOWIEHA HAa MHOKUTEJIH: BBIHECEHUE 32 CKOOKH OOIIEro MHOXKH-
TeJs, C0co0 TPYNIHUPOBKH, (HPOPMYIIBI COKpAIIEHHOTO YMHOKeHMs. MHorma s
Pa3JIOKEHUSI MHOTOWICHA HA MHOXKHTEIN HCIIONB3YIOT BCE BO3MOXKHBIE CITOCOOBI.
Ceifuac pemmM HECKOIBKO IPUMEPOB Ha Pa3I0KeHHE MHOTOYICHA HA MHOKUTEIN
ITyTeM IIPAUMEHEHHS Pa3HBIX CIIOCO0O0B.

IMpumep: Pasnoxure Ha MHOKUTEIN MHOTOWICH a* + ax* — a*x — x*.
Pewenue: TIoATOTOBKA cTpaTerny pelieHus:

IMockonbky a* = (a*)? u x* = (x?)?, To CrPYIIHUPOBAB IIEPBOE M YETBEPTOE CIIAaTaeMOE,
MBI MOJKEM Pa3JIOKHTh Ha MHOKUTENH Kak a* — x* = (a?)? — (x?)* = (a® — x*)(a® + x?) .
OtMmeTHM, 9TO Tak Kak @ — x? = (a — x) (a + x), TMOTyYHM CIIEIYIOIIee PABEHCTBO:
a*—x*=(a—x)(a +x)(a®+x%).
Terneps ke, CrPyIIUPOBAB BTOPOE U TPEThE ClIaraéMoe, BEIHECEM OOIINI MHOXKH-
TEIb 3a CKOOKM: ax® — a*x = ax (x —a) = —ax(a — x) .
HUrak, B pe3ysbrare MpOBEAEHHBIX MPe00pa30BaHuil B KaKIOW U3 IBYX TPYIII MbI
MOJTYYHMIIA MHOKUTEIb (a — X).
Peasim3anusi cTpaTeruu pemieHusi:
Adtat—ax—xt=a'—x*ta’-dx= () - +tax (x—a)=
=(a—x)(a+x)(a*+x*) —ax(a —x)=
= (a-x)((a +x)(@ +x?) — ax) ¢
BeripaskeHHe BO BTOPBIX CKOOKAX 3aIHIINATE B BH/EC CTAHIAPTHOTO MHOTOUJIE
(a+x)(a®+x*)—ax=ad’+ ax’® +a’x + x* — ax.
B pesynbrare moay4um cieayoiiee BhIpaKeHUE:

at+ax?* —a’x —x*=(a—x)( @ + ax? +a*x +

Ipumep: Paznoxure MHOrOWIECH x* + )éy +0f + + )* Ha MHOJKHUTEIH.

Pewenue: .
IHonroroBka crparernu pemie g

Ecmu obparum BHI/IMagm a MHOTOHJICH, TO 3aMETHM, YTO YYaCTBYIOIIEE 3/1eCh
craraemMoe 2x)* — yIR@EH e/ieHre OfHOWICHOB x W )*. Eciu OBl B
HaleM mpumepe ObuTH CR@ragibie x>41 *, To MbI CMOTITH ObI IPUMEHUTH HOPMYITY

KkBazpara cyMMbl. Ho 31ech 3Tu craraemble He y4acTBYIOT.
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masa IV

IIpoaHanu3upoBaB JaHHBIH MHOTOYIEH, Ml BUIUM, YTO OOLIMM MHOXKHTEIEM BO

BTOPOM, YETBEPTOM U IIATOM ClIaraeMbIX sBisieTcs y. Ecii BeIHECTH ero 3a ckoOKu,

TO B CKOOKAX TIOJYYHM PacKpBITYIO 3aIMCh KBAJPaTa CyMMbI OJHOUICHOB X H )
Xy + 2x)2 + 37 = p(x* + 2xy + 7).

3anMImeM MHOTOWIEH B CKOOKax B BHAE KBAaJpara JBYWICHA U IIONHOCTHIO

Pa3IOKUM Ha MHOKHTEIH:

Xy + 22 + P =y + 20y + ) =p(x +yP =y +y)(x + ).
OcTaBInnecs epBoOe M TPEThE CllaraeMble UMEIOT 00N MHOKHTEIb X. BeiHECEM
ero 3a ckoOkm: x* + x)3 = x(x* + 7).

Bo BTOpOii cCKOOKE IPUMEHIM (POPMYITY CYMMBI KyOOB:
Xty =x( + %) = x(x + y)(x* —xy + 7).
Wrak, B Ka)K10# U3 ABYX TPYIII ITOIYYHIN MHOKUTEND (X + ). Ero MoXHO BEIHECTH
3a CKOOKH.
Peasu3anusi cTpaTernu pelieHus:
X*Hxy+xy + 200+ =xy+ 207+ Hxt+xt =
R . S B (CR SO IR GRS D R O SV RO
tx(x +y) (2 —xy +)) = 1y) x +y) +x( —xy + )]

VIIpocTUM BBIpaKCHHE B KBaIPATHBIX CKOOKAX:

Yx+Y) X0 —xy +y) =xy +y +x0 - xy +xp7
B pesysprare momyuanm: x* + x%y + x3° + 2x)% + 33 = (x tp)(xy + 2 + X3 —x%y + x)2).

[earenbHOCTb

Ipumep: Pa3noxure Ha MHOKHUTEIN OBYWIeH x* + 4.
Pewenue:

IMoaroroBka cTparerny pemeHuns:

Kak BuaHO, JaHHOE BBIPAKEHHE MOXKHO 3aIHCATh, Ke
(hOpMyIIBI pa3IOKEHHST CYMMBI KBaJPaTOB Ha MHOKHUTC
JKEHHH OyIeT ciaaraeMoe 4x?, ero MOXHO OyIeT 3armuc 1
[TosTOMY K JaHHOMY BBIPQXXEHHUIO IPHOABUM U OTHU
*t4=x+4+42 4= (x> +2)*-4

DTO BBIPAKCHUEC MOKHO PA3IIQMT
JPaToB. *

3 22. Her
CJI@ B ST@M BBIpa-

ajipata CyMMBbI.
FlowieH 4x?:

MHOKHUTETH 110 (hopMyse pa3sHOCTH KBa-

Peanu3anus crpareru
Kak MbI U TTaHEPOBATHY K TAHHO
JIeH 4x?, IPUMEHKM A3HOCTH KBaJPaToB:

XNHA4=x"+4+ 8 - = (F 27— ()P =(x*+2 - 2x)(x*+ 2+ 2x).
Hrak, x* + 4 = (x> +2 — 2x)( x> + 2 + 2x).

BBIPA’KCHUTO HpI/I6aBI/IM U OTHUMEM OJHOY-
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

Ipumep: PasnoxuTe Ha MHOXKHUTEIN MHOTOWIEH x> + 6x2 + 11x + 6.
Pewenue:
IMoaroroBKa cTparerny pemeHuns:
Ecnu BeIHECEM 32 CKOOKH MHOXKHTEINb 6, IPEIBAPUTEIHHO TPUOABHB K TIOCICTHUM
TPEM CllaraeMbIM X, TO OOHAPYKHM «CKPBITOS» BhipaxkeHue (x + 1)?. Tak Kak K BbI-
PaKEHHIO MPUOABIICH X, TO €T0 HY)KHO M BBIUECTh. B 3TOM citydae ciienyer BbIHe-
CTH 3a CKOOKH X B rpymme x° — x. x* —x = x(x* — 1). Pa3HOCTb KBaJpaToB B CKOOKaX
Pas3IoKUTE HA MHOKUTEIH:
X—x=x(x*>-1)=x(x—1)x+1).
Wrax, B K101 TpyTITe CO37[aH MHOXHTENb (X + 1). ETo MOYXXHO BEIHECTH 32 CKOOKH.
Peanu3anust crpaTerum peuieHust:
Kak MbI ¥ maHMpOBaNM, K NMPUBEAEHHOMY BBIPAXKEHUIO NPUOABUM M OTHHUMEM
OJTHOUJIEH X:
Xrot+1llx+6+x—x=xX—-x+6x2+12x+6=x(x>— 1)+ 6(*+2x+1)=
=x(x—Dx+1)+6(x+1)>=(x+ Dx(x—1)+6(x + 1)].

YpocTuM BhIpaXEHUE B KBaJPATHBIX CKOOKAX:
xx—1D+6(x+1)=x2—x+6x+6=x*+5x+6=x>+2x+3x+6=
=x(x+2)+3(x+2)=(+2)(x+3).

Urak, x* + 6x> + 11x + 6 = (x + 1)(x + 2)(x + 3).

YToOBl pa3noXuTh MHOTOYIEH HA MHOMKHTENHN, HEIOCTATOYHO TOYHO 3HATh
(bOpMyITBI COKPAIIEHHOTO YMHOKEHUS, 3/1€Ch HA/I0 YMETh YBHIETh OOIINI MHOXKH-
TEJNIb U YCIICIIHO NPOBOAUTH TPYNITMPOBKY. Bo BpeMs mpoBeneHns Takux mpeoo-
pa3oBaHHl, GOPMHUPYIOTCS 0COOBIE CIIOCOOHOCTH BUETh, OTIPENEISTh «CKPBITHIE
BBIPAXEHHS, Paco3HaBaTh GOpMyIbl. It pa3iioyKeHUst MHOTOWIEHa Ha MHOXH®e-
JIM CIIeyeT IPUICPKUBATHCS CIESTYIOINX PEKOMEH AN :

1. Ecnu Bce 4ieHB! MHOTOWIEHA HMEIOT OOIINI MHOXKUTENb, TO 3TOT MHOXHBCIH

BBIHECUTE 32 CKOOKH;

2. B npuBeaEHHBIX MHOTOWIEHAX UIIUTE IPU3HAKH (GOPMYIT CO

HUSL: KBAJIpaT YKCIIa, KyO Yncia, yIBOSHHOE WIIM YTPOSHHOE
3. [pynmupys ciaraembie ¢ OOIIMM MHOXKHTEJIEM, BBIHECH

CKOOKH;

4. Ecnu xakas-mu0o rpyniupoBKa pe3yinbTaTo

POBATh ClIaraeMble IPYTHM CIOCOO0};
5. Ipubassre u oTHUMuTe HemocTRom®e cNaracMoe mms mo6oi Gopmynsl

TPYIIUPOBKH, IPH HEOOXOIMMOCTHNTIOORE cHaraeMoe pa3IoKHUTEe Ha HECKOIIb-

KO CIIaraeMbIX;

€ J1aCT, [I0CTAPaUTECh CIPYIIIIH-

6. Ecmu paznoxenue qa‘ ORETET@ HE TONYYHIOCh KaKUM-JINOO OIHUM CIIO-
co0OM, TO HCTIONB3YTE 0co0. B pesynprare, pemeHue npooOiIeMsl,
Ha KOTOPYIO BBI ITOTP HOT@ YCHJIMH, IPUHECET BaM PaZOCThb M YyBCTBO

YAOBJICTBOPECHUA.
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masa IV

YnpaxHeHns

1. Pa3jiouTe MHOTOYJIEH HA MHOKHTEIH:
a) 4x* + x> 6) ab —ac +2b - 2c; B) 9m? — 161, r) 254> — 30ab + 9b*.
HaszoBuTe crioco0 pasiokeHus: Ha MHOKHTEIH, KOTOPBIM BbI BOCIIOIb30BAIIUCh.

2. a) [lo-Bamemy, KaKkoii U3 peKOMEH/yeMbIX B TEMe CITIOCO00B Hanbosee ynooeH?
0) Paznoxure Mmuoroune a* + ax? — a’*x — x* Ha MHokuTenu. Kakue criocoObl Bel
HCTIONB30BAIIH TS PA3I0KEHHS TOTO MHOTOWICHA HAa MHOKHATEITH?

3. PaznoxuTe MHOTOUYJICHBI HA MHOXKUTEIH U OOBSICHUTE, KAKHE CIIOCOOBI BBI HC-

MOJTb30BAIIH:

a) 5a’b — 5b%; 0) 7ab* — Tac? B) 2a‘c — 16b%c;
r) 4c*d — 9ed?; n) —64m*n — 27n; e) 9mn® — 117m;
K) 6x3? — 24x22%; 3) 2x%y — 16y; n) 7p°q —1q’.

=

[Ipeobpa3yiite MHOTOWIEH B TIpon3BeneHne. OObICHUTE, B KAKOM M3 TPUMEPOB
BbI IPUMEHWIIN BHIHECEHUE OOIEr0 MHOKHUTENS 32 CKOOKH, B KAaKOM — (QOpMyIy
COKpaIEHHOTO YMHOKEHHUSI U B KAKOM 00a crocofa M moveMy BBl PEIIHIN MPH-
MEHHUTB JTOT CIIOCO0.

a) 3x%y + 6x)? + 3)%; 0) a®>—2ab + b* - % B) > — b*—a + b;

r) 5a®> — 10ab + 5b% ) X2+ 2xy + )2 — 22 e)ctd+c—d%

K) Txy? +28xy +28x;  3) 9 —m? + 4dmn — 4n?; n) x* —x%y —x)* + 7%

i) 2z — 4zt + 2z, K) 4p> — 20pq + 25¢* — 36; 1) m* + m’n — mn* — n’.
5. Pemte ypaBHEHHUS [P YCIIOBUH, YTO TIPOM3BEIECHUE PABHO HYJIIO:

A)x(x—4)=0;,  6)6m'—54m*=0, B a-d—-a+a=0; °

)y +8y=0; ) 100b% — 4b*=0; e)p—5p*-9p+45= ;\

x)z2— 11z =0; 3)a’-2a>+a=0; n) n*~12 +3n* -

6. [IpeoOpa3yiiTe BeIpaskeHUs (TPETUI CTOJIOCIT) TaK, YTOR alTH ux
3HaUEHHE TI0 MPEICTABICHHBIM JaHHBIM.
CymMa win pa3HoCTh IIpoussenenue
nepeMeHHbIX

atb=2 a*+b?
c—d=17 cd® —c*d

m+n=-9 m’n + 2m*n® + mn?

p+q96 P’ tpq

rts= rs =20 r’s? + ris’

x—y=21 xy=4 =y
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

. 2 7
7. Uto0Obl HAWTH 3HAYEHKE BBIpaskeHus 7a’b + Sab’ npu a = ;; b=——; CeBUHIX

B JIAaHHOM BBIPa)KCHUH 3aIicalia 3HauYeHHs ¢ M b ¥ Halllla 3HauCHHUE BBIPaKCHUSI.
CanmM criepBa pasJioKuiI BRIPOKCHHE HA MHOKUTEIH U, 3aIICAB B TIOJTyYCHHOM
BBIPAKEHUH 3HAUCHMS HA MECTO TEPEMEHHBIX, HAIIEN 3HAYCHUE BBIPAKCHHUS.
[lo-Bamemy, kakoe 3HaYeHHWE OHU MOTY4MJIHM Oojee ynoOHBIM criocobom? Ha-
1UTi OBl BBl 3HAYEHUSI HYKETIPUBEIEHHBIX BBIPAYKEHUH TEM K€ CIIOCOOOM, 4TO
npumenmm CeBuH Ik nian Canum?
a)x*—x3+ 1lx— 11 ecomm, x = 11;
0) (5m —3n)* — (4m — 2n)?* ecnut, m = ;
B) (3¢ —4d)* — (2d — 3¢)*ecim, ¢ = 0,75, d = —1,25;
r))* —2yz —4yz + 8z* ecim, y = 5,5, z = 0,25;
m p+p’q—pg’—q*ecim, p=1,3,q=08.

8. BrimonanTe BRIYUCIEHNE, yIPOCTHUB BhIpaxeHnsa. OOBsICHUTE, KAKUM CIIOCOOOM
BBI YIPOCTHIIN Ka)KI0€ BBIPAXKECHHE.

>, B=

NoR )
W | W

a) 154> -7,6+23-2.2; 6) 46,8> — 12 - 51,6 — 34,8?;
B) 43 - 8,4 +27,32 - 15,7% r) 18- 62,4 —352>+ 17,2
3% 43" 202" 42" 36> +36°
'H) 12 14 15; e) 4 6 ’ )K) 4 5 6 7"
3% 4+3%+3 16*~16 6*'—6"+6°—6

9. JlokaxkuTe, 4TO:
a) HpI/IGaBI/IB K IMPOU3BCACHUIO JIBYX IMOCJICAOBATCIbHBIX HATYpPaJIbHBIX YUCCIT
OoJIbITIce U3 HAUX, TIOJYYUM KBaapaT OOJBINETO YHCa;
0) pa3HOCTh KYOOB JIByX MOCIIEIOBATEIBHBIX IEIBIX YMCET HA 3 HE JICTUTCS,;
B) TIpH JICTICHUH KBaJ[paTa HEYETHOTO YKCIia Ha 8 B OcTarke ocTaéres 1.
JlokazarenbCTBO KaXKJ0T0 MPEIOKECHUsT 000CHYHTE Ha IpUMEpaXx.

10. BrimomHsis mpeicTaBIeHHBIN HIKE aITOPUTM, Pa3IoKUTEe MHOTOUJIEH 3 -9
Ha MHOYKHTEITH.
e

1. M3 xaxaoro oJJHOUICHA BEIHECUTE 32 CKOOKH MHOXUI ;
2. KnonyyeHHOMY B CKOOKax BBIPaKCHHIO IPHOABBTE U
Te, TOYeMY BBI TaK CJIeNIalu;

3. HamumimunTe KBagpar ABy4WwIEHA B MOIY4E B CKOOKaXx BbIPa)KEHUH;
4. TlpuMeHuTe pa3HOCTb KBAJpaToB aB& , eHHoM B pe3ysbrare [l mara;
5. Omnpenenute, KakMe MHOXKHUTEIT BbI WOTY&HITH.

. O0bsACHU-

11

. Hanmiure anroputm uis ng€o6pas MHOTOYIEHOB B IIPOU3BEICHUE, BbI-
JIETIMB TIOJIHBIM KBapaT. OpaghBaB IPOU3BEICHUE B MHOTOUJIEH, IIPOBEPETE
BEPHOCTH BAILIETO OTRETA.
a)a*+4a-5; 2—10b+9; B) 2x> + 16x — 40;
r)x2 + —1; o) y*—2,5y—6; e)a’—3,5a+1,5.
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masa IV

' 4.8. Yrnbl, o6pasylowmecs npn nepeceyeHnn

ABYX NPAMbDIX TpeTbeu

HeAatenbHOCTb HaKPECT JNieXalne, OAHOCTOPOHHME N COOTBETCTBEHHDIE YITbl

Vb1, 00pa30BaHHbIE B PE3yNbTaTe MEPECEUCHUS ABYX MPSIMBIX TPEThEH

1.
28

Haveprure npon3BoIbHEIE IPSIMBIE @ B b ¥ IEPECEKAIOITYI0 UX MPSIMYIO C.
VKaXUTE CMEKHBIE M BEPTUKAIIBHBIC YIIIB, TTOJTY- c
YECHHBIE B Pe3yJIbTaTe MEPECEUCHUs IPSMBIX d U C. 1 /2
Ha3zoBuTe MX CBOMCTBA. a3 a
L1+/22=7 /3+/2=2 /L1=?
VKaXHuTe CMEXHbIE U BEPTUKAIBHBIE YIIIbI, TTOJY- b
YCHHBIE B PE3YNBTaTe MePeCeUeHHs IPSMBIX b U C. 5/6
L8+ LT=7 L6+/T=7 LT1="? 8/7 puc. 1

OcraBmmecs yriibl MEKAy IPOU3BOIBHBIME MPSIMBIMU @ U b U TIepeceKaronien

UX TIPSIMOU ¢ XapaKTEPHU3YIOTCS CICAYIOMHIM 00pa3oM (pUcyHOK 1).

BuyTpenHune HaKpecT Jexamue yrabl: £4 u £6; /3 u /5.
Buemnne Hakpect aexamme yrel: £1 u £7; Z2u £8.
BuyTrpennne onHocTOpoHHUe yriibl: L4 u £5; L3 u £6.
Buemnue oqnocToponHue yriubl: L2 u £7; L1 u £8.
CootBeTcTBeHHbIe YIuIbl: L1 u £5; /2 u £6; L/4n £8; L3u /L].
3mech mpsMasi ¢ Ha3bIBAETCS CeKYIIeH MPSIMBIX a | b.

YnpakHeHuA

1.

W3 yri0B, TaHHBIX HAa PUCYHKE 2, yKaXKHTE!
a) BHYTPEHHHUE HAKPECT JIS)KAIINE YIJIbI;

0) BHEIIHHE HAKPECT JICHKALIE YIIIbI;

B) BHYTPEHHHE OJJHOCTOPOHHUE YIJIBI;

I') BHEILIHUE OJHOCTOPOHHUE YIJIBI;

1) COOTBETCTBEHHBIE YIJIBL.

Obocnyiite, mouemy 3TH yIJIbl TaK Ha3BaHbI.

\
\e

. B tpeyronsuuke MNK na ctopone MN nana Touka A& cropone MK — touka B.

Hauepture npsimyto AB. HamumuT C€HHHE HAKpPECT JIe)Kallne, BHYTPEH-
HHE OJJHOCTOPOHHHE, COOTBEFC HBIE, BHQLIIHUE HAKPECT JI)KAIME U BHEIIHHIE
OIHOCTOPOHHHE YTIIHI,
o0pazoBaHHBIE B pe-
3yJIBTaTE TIEPEQE o
npaMbix MN u@ddK
kymerr AB (puc.

P puc. 3
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

3. Ecnu u3 naHHbIX HA pUCYHKE | BHYTPEHHUX HaKpecT JeKallux yrioB L4 = £6,

10

IIOCTapalTeCh 10Ka3aTh HIKECIIETYIOIIEe.

a) ¥ ApyTue HaKPeCT JISKAIUE YIIIbl PaBHBI;

0) COOTBETCTBEHHBIC YIJIbl PABHbI;

B) CyMMa BHYTPEHHHUX OJTHOCTOPOHHMX YIJIOB paBHa 180°.

Ecn oOpazoBaHHbIC MEX Ty ABYMS IPSIMBIMH U CEKYILIEH BHYTPEHHHE OAHOCTO-
ponHue yruel /3 + £6 = 180° (puc. 1), HokaxuTe HIDKECIEAYIOIIee:

a) 2+ £7=180°

0) BHyTpEHHIE HAKPECT JISKAIHUE YIIIbI PABHBL;

B) COOTBETCTBEHHBIE YTJIbI PABHBHI.

Ecnu kakas-mu0o mapa COOTBETCTBEHHBIX YIVIOB, OOpPa30BaHHBIX B Pe3yib-
Tare MepeceveHusl JBYX NPSMBIX CEKYIICH, paBHBI, TO BEPHBI JIU CIIEAYIOIIUE
YTBEPKICHUS:

a) COOTBETCTBEHHBIC YIJIbI IPYTOH MAPhI TOXKE PABHBL,

0) BHyTpEHHHE HAKPECT JISKAIIUE YIIIbI PABHBL;

B) TpaaycHasl Mepa BHYTPSHHUX OJHOCTOPOHHHX yTIIOB paBHa 180°.

. [Ipsmpie AB m MN mepecekaroTcs. YKaXUTe BHYTPECHHHE HAaKpeCT JICKAITHE

. UeThIpe npsiMbIe MEPECEKAIOTCS T

YIUIBI, BHEIIHNE HAKPECT JIEXKAIUE YTIIbl, BHYyTPEHHUE OAHOCTOPOHHUE YIVIBI,
KOTOpbIe 00pa3oBajKch B pe3yibTare nepecedeHus npsmeix AN u BM  a) ce-
kymeit MN, 0) cexymeit AB.

[Iate mpsMBIX TepecekaroTcs B onHOW Touke (puc. 4). Haiimute cymmy
L1+ 22+ 23+ L4+ £5.

[Iate mpsMBIX TOmapHO Tepecekarorcs (puc. 5). Haifmute cymmy
L1+ 22+ /3 + £4+ £S5 npu yclloBUH, UTO CyMMa BCEX BHEIIHUX YIIIOB n(ﬁ\

YEHHOT'0 MATHYTOJIbHUKA cocTaBisgeT 1260°.

puc. 4

puc. 6
0Ka3aHO Ha pucyHke 6. [Ipu ycnoBuu

Z2 + /3 = 88° Haiinure cym LA$ L3+ L4+ /5.

[epecexarommecs gpsvgle & b ng 00pasyrot TpeyroibHuK. Yemy Oyner pasua
rpagycHasl Mepa Cy§iMbl BCe , 00pa30BaHHBIX MEXIY ITUMHU HPSIMBIMHU?
B kakom cmywae ot 1e, e€n Jake TOmapHo OyayT mepecekaTrbes, He

00pa3yrL TPEYTrOJIbHHUKA !
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masa IV

' 4.9. MpusHakn napannenbHOCTN NPAMbIX

1. Haueprure mapaienbHbIe IPSIMbIE ¢ U b U MIEPECEKAIONIYIO HX MPSIMYIO C.
2. OxapaxTepu3ynTe yriibl, 00pa3oBaHHBIE B pe- 1 /2
4/3

3yJbTaTe MEPEeceUeHUs MapajuieIbHBIX Mps-
MBIX @ U b cexyiel ¢ (pucyHok 1).

3. Usmepsre Tpancnoptupom L1 u £5. Kakoi
pe3ynbrar Bel nomydmnn? Kak HasbiBaroTcs
STH yIIIbI? 7786

4. Usmepsre TpancnoptupoM £4 u £6. Kakoi
pe3ynbTaT Bbl monmyuniin? Kak Ha3bIBalOTCS 3TH YIvIbI?

5. Usmepsre TpancmoptupoM 2 u /8. HazoBute pe3ynprar. Kak Ha3bIBaroTCS
9TH yribl? UTo BB MOXKETE CKa3aTh O CyMMe TPaJAyCHBIX BeTUInH L2 u /87

6. Ompenenure rpanycHyto mepy £1 u £8. Kakoil pe3ynsTar Bbl MOTy4HIH?

7. BpickaxuTte cBOE MHEHHE 00 yIiiax, 00pa30BaHHBIX B Pe3yJIbTaTe NEPECEUCHNUS
MIPSIMBIX @ B b CEKYIIIEH c.

I'Ip|/|3HaK napannenbHOCTN NPAMbIX /M
1/2

Ecnu npu nepeceuenuu 08yx npamvlx ceKyujeil c

GHYmMPpEHHUe HAKpecm fexcaujue y2ivl pagHbl, Mo

Imu 0ee npamovle NApanieIbHbl. 3/4

YesoBue Teopembl: J[Be psMbIe ¢ U b iepeceKkarTes /N

Tperbelt mpsiMoii MN 1 00pa3oBaBIINECs HAKPECT Jie- puc.®

JKalllie BHYTPEHHHE YIIIbl paBHBL: L1 = /4.
YTBepxkaeHue TeopeMsbl: psiMbIe ¢ U b mapajuienbHbl: a || b (pucysox 2).
M 0
SIMbIE
s

puc. 1 b

Joka3areancTBO Teopembl: Kak n3BeCTHO, Ha TIOCKOCTH B 0 Tiepe-
CeKaroTcs, 100 MmapauiensHb! ApyT apyTy. [Ipennonoxmgg, a b iepe-
cekaroTcs B moboit Touke A (puc. 3) m AMN — Tpeyr@ibH TIeTTUT
IUIOCKOCTb Ha JIBE IMONYIUIOCKOCTH. TpeyronbHuK A % JBO’KEH Ha OJTHOM M3 110-
nymockocTel. Ha 1pyroil monyriaockocT noctpoum TpeyroabHuk BMN, paBHbIl
tpeyroasHIKY AMN. CornacHo ycnoBgio, 4BMN = ZANM u Z/BNM = ZAMN.
Toraa cropona BM pacnionoxetia H@ npsivmoitg, ctopona BN — Ha nipsimoit b. Crie-
JoBaTeNnbHO, Touka B — Bropas fgukaNep®ecuenns npsiMbix a 1 b. [TockonbKy aBe

MpsIMbIE HE MOTYT Iepe bCsl
JIBYX TOYKaX, Hau‘eﬁ OKGHIME / M
HeBepHO. Crenosarensho, ble B 1772 . A
a u b — mapannens : b. 3 /4
/N b

Teop JI0Ka3aHa. puc. 3
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|[ejel=l=E  TpU3HAK NapanienbHOCTU NPAMbIX

Ecnu cymma 06yx eHympeHHUX O0OHOCHOPOHHUX Y2108, 00PA306AHHBIX HPU
nepeceueHuu 08yx nPAMbIX cexyuieil, pagna 180°, smu d0ee npamoie napainensHol.

YcnoBue Teopembl: L4 + £5=180° (puc. 1).
YTBepaxkaeHue TeopemMsl: a || b. JlokaxnTe, OCHOBBIBAasCh Ha

paBCHCTBO BHYTPCHHHUX Ha-
Jokaxume camocmosmesibHo. < KpECT JICKAIUX YTIIOB.

I[Sejel=l=Y Tpu3HaK napannenbHOCTV MPAMbIX

Ecnu obpasyrowuecs npu nepeceuenuu 08yx npamix CeKyuieii COOmeemcmeenHble
Y2ibl pagHbl, MO IMU NPAMBbLE RAPANTIENbHBL.

Ycaosue teopembl: £1 = /5 (puc. 1).

YTBepxkaeHue Teopemsl: a || b. JlokakuTe, OCHOBBIBAsSCh Ha

PaBCHCTBO BHYTPCHHUX Ha-
Jokaxume camocmosmesibHo. : KpecCT JIe)KaIKX yTJI0B.

1. Haueprure n100y1o NpsIMyIo @ 1 OTMETHTE Ha Hell Touku A u B.

2. Ilocrpoiite npsAMyro b, IPOXOASALIYIO Yepe3 TOUKYy A W NEPHCHIUKYISIPHYIO
MIPSIMOH a.

3. ToctpoiiTe mpsiMyto ¢, IPOXOAAILIYIO Yepe3 TOUKy B M mepneHIuKyIspHYIO
IpsSIMOA d. 2

4. OmnpenenuTe B3aMMOPACIIOIOKEHHE TPSIMBIX b U C.

5. JloxakuTe B3auMOPACHOIOKEHHE MPSIMBIX b U ¢, XapaKTepHU3ys yrnmﬂ -

BAHHBIC MCIKAY IIPSAMBIMHA buc CeKyu.[eﬁ a.

Pe3ynomam: JIBe npsiMble, NepreHIUKYJIAPHbIE O 51 S IapaJi-
JIeJIbHBI APYT JAPYTY.

YnpakHeHunA

1. Ha pucynke 4 npsiMbie @ u b pece 1/ 2
npsiMoi c. Jlokaxure, 4to a || & 4/3 “
a) L1 =48,
0) £2=43°, £8=1 5/6
B) Z4=55°u /1 Ha TBIIE 9eM £6 773 b
(puc. 4). / puc. 4
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masa IV

. [Ipsmas AB mnepecekaer npsmyto MN B Touke A, a npsmyto CD — B Touke B.
MosxHO 11 10Ka3aTh, 4To npssMbie MN u CD nmapasiensHbl Ipy yCIOBHH, YTO:
a) ZMAB =45°, ZCBA = 135°,
0) ZMAB = 60°, ZCBA = 60°,
B) ZMAB =90°, ZCBA = 90°.
. MoxxHO 11, onMpasich Ha PUCYHOK 5, 10Ka3aTh, YTO MpPSMBIC @ U b SBISIOTCS Ta-
pamnensabiMu? [Touemy?
c
123° a
c
_ /jﬁ) 790
— b

101°
123° b a
b
puc. 5 a puc. 56 puc. 5 6
. Ha pucynke 6 nipsimble a, b u ¢ iepecekaroTcs mpsi- ]/ 1
Mmoit d. Eciim /1 = 132°, /2 =48°, /3 =58° ka- 4

KHE U3 MPSMBIX OyayT mapamienbHsiMu? [Togemy?
Ob6ocHyiiTe CBOM OTBET.

. Ha pucynke 7 uzsectno, uto AB = AC u CE =DE.
O mapaJuIenbHOCTH KaKUX NPSMBIX MOXKHO YTBEp-
xnarb? [louemy? OGocHy#TE CBOI OTBET.

. Btpeyronsnuke ABC ZACB=38°u ZBAC=71°.
[Mocrpoiite Guccekrpucy CK yria, cMexHOTO €
yrimom ACB. Moxno s ytBepKaarh, uro CK u
AB napannenbHb1?

. HazoBure 4eThIpéxyroibHUKH Ha pUCYHKE 8
yKa)KUTE TlapajlieNbHble CTOPOHBI. BrickaxuTe MHEHHY
HUKOB.
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' 4.10. AKcuoma napannenbHoCTu.
CBoncTBa napannenbHbIX NPAMbIX

1. Haueprute npsimyio AB u nepecekaromyto ee npsmyio c. OTMeTsTe Touky M,

HEC JIC)KAIIYIO Ha OTUX IIPAMBIX.
C

M 2. PacnionoxuTe yrojibHUK U JIMHEUKY TakK, Kak Mo-
’ Ka3aHO Ha PUCYHKE.
A B
/ B
3. [lepenBUHBTE YTOJBHUK 1O TIPSIMOH ¢ TAKUM 00-
pa3oM, 4ToOBI Touka M pacrojiarajgach OTHO-
CUTEINTFHO JIMHEHKH, KaK MTOKa3aHO Ha PUCYHKE. a
Haueptute npsmyio a, DpoxoIsillyro uepe3
TOuKy M.
4. Kak MOXXHO 000CHOBATh MapalIeIbHOCTh TPsi- B

MbIX AB 1 a? Kak HaszpBarorcs yoiel 1 u 2,
MOKa3aHHbIE HAa pUCcyHKe? PaBHBI 11 OHU?

Axcuoma napannenvnocmu: Yepes TOUKY, He J1esKAIYI0 HA IIPSIMOIi, MOJKHO
NMPOBECTH OJHY U TOJBKO OJHY NPSIMYIO NapajjieJIbHYI0 ITOH NPSIMOIi.

|[=le)1=1V ) CBOVCTBO YI/I0B, 00Pa30BaHHbIX ABYMS MapasnieNibHbIMA NpAMbiMiA 1 ceky@ert

Buympennue naxpecm nexcaujue yeivl, 00pazoeannvie 08yMsa napanienbiplm
NPAMBIMU U CEKyUiell, PAGHbL.

Ycaosue teopembi: AB || CD u AC cekymas.
Yr1Bep:kaenne Teopembl: /BAC = LZACD.
Hoxa3zareancTBo: [Ipenmonoxum oOpaTHOe.
Honyctum, uro ZBAC # ZACD (puc. 1). B031>—
MEM Takyro Touky M, uro0er ZMAC = ZA
(cormacHO aKCHOME OTKJIAbIBAHS yrno;)

Torma mo cBoHcTBY HapaJIJIeJIBHOCT p

AM || CD. Ho cormacHo ycno I puc 1

CrieoBatenbHO, U3 TOYKMA K JpAMOj POBEICHBI JIBE Pa3HBIE MapajliebHbIE
npsAMbIE. A 3TO HCBOSM‘ Me TapajieabHOCTH. MTak, oOpaTHoe mpej-
MOJIOKEHHE HeBepHO. 1 HH || CD BHYTpeHHHE HAKPECT JIEKAIINUE YIIIbI

paBHbL. Teopema 1oxazand.
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masa IV

Teopema CBolicTBO Yrnos, 06pa3OBaHHbIX ABYMA NMapanie/ibHbIMA NPAMbIMIA 1 ceKyme|7|

Cymma 6HympeHHUX 00HOCHOPOHHUX Y2108, 00PA306AHHBIX 08YMA NAPAJLIENb-
HbIMU npaAMbIMU U ceKyuieil, pasna 180°. B A /

Yenosue Teopembl: AB || CD u AC — cexymas (puc. 2).
YrBep:xkaenue teopembl: LBAC + ZMCA = 180°.

Lokaxxume camocmosamesibHo.

/\ M C D

JlokaxuTe Ha OCHOBE PaBEHCTBA BHY-
TPEHHHUX HAKPECT JIEKAIIUX YTIIOB.

puc. 2

1[=le]s1=1 L CBOICTBO YITOB, 06pa30BaHHbIX ABYMSA NapanebHbIMA NPAMbIMU 11 CEKYLLEN

Coomeemcmeennble y2ivl, 00pa3oeanHnvlie 08yMa HAPALICAbHLIMU IPAMBIMU U
ceKyueil, pagHbl. A /
Ycnosue reopembr: AB || CD u AC—cekymiias (puc.3).
Yr1Bep:xkaenue teopembi: L/ BAC = ZMCK.

,ﬂOKCI)Kume camMocmosAamesibHo.

JlokaKuTe Ha OCHOBE PaBEHCTBA BHY- M C D
TPEHHUX HAKPECT JISKALINX YIVIOB. K  puc3

Pezynomam: Eciu npsivas nepneHauKy/JIsipHa ¢ a
OTHO¥ M3 Mapa/lieJbHBIX MPSAMBIX, TO OHA Tep- 1
NEeHINKYJIAPHA U IPYroi napajuieJbHOH MPAMOW.
Ecmua ||buc L a, c— cexymas (puc. 4). 2

Torma £1 = £2 =90°, 3naunrt ¢ L a . [louemy? \b
OGocHyiire. P
CBoﬁlCTBo NPAMbIX, NAPaNNEeNbHbIX O @Vn
/lee npamvle, napanienvHvle 00HOU RPAMOIL, HAPAIL. Opy2z Opy2y.
YesioBue Teopembl a || cu b || c.

a

A a
Jloka3aTejibcTBO TeOpeMbl: C[p b b
KUM oOpaTHoe. Hpennonomn

Mble a u b HepeceKa c c
(puc. 5 0). TOFI[aCI) UTRUTO Hp}IMOI/I c puc. 5 a puc. 5 b

13 TOUKH A, He n&KanSh H i [IPSIMOM, TIPOBEJICHBI JIBE MapalIeIbHbIC IPSIMBIE.
Ho 3To HeBo3MOXK OBaTCIIBHO, d || b.

Teop JI0Ka3aHa.
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YnpaxHeHuA

1. Haueprure m00yro NpsMyIo @ 1 OTMETBTE TOUKY A, HE JIS)KAIIyI0 Ha 9TOH mps-
Moii. Haueprure npsimyio b, mpoxXoIsILyto yepe3 TOUKyY A U SBIIONLYIOCS Tapal-

8.

JIEJIBHOM MPsIMOH a.

Uepes Bepunny C tpeyroiasHuka ABC mposenute npsimyro, NapayuiebHyI0 CTO-
poHe AB. Ckonbko OpsMbIX, HapaJIeabHbIX AB, MOXHO MPOBECTH Yepe3 TOUKY

C? Ilouemy?

[psimbie a u b napaiiensusl. [Ipsmas m nepecekaeT npsmyio a. Onpenenute
B3aNMOPACITOJIOKEHUE TIPSIMOM /m U TipsiMoit b. OOOCHYHTE CBOM OTBET.

JlemapTaMeHT TPaHCIOPTHBIX YCIYyT XOYeT pac-
IIUPUTH aBTOOYCHBbIC YyCIIyTd. YTOOBI BBISIBUTH
JIOPOTH C HEKPYTHIMU ITOBOPOTaMH, HA Pa3HBIX
MEPEeKPECTKAX JTOKHBI OBITh ONPECIICHBI YIIIbI
MEXIy moporamu. Ha puCyHKe BBl BUIUTE Tepe-
CEUYCHHE NIBYyX MapaJlIeIbHBIX JTOPOT TPEThEH 10-
poroii. Mexay moporamu o0pa3oBaJioCh BOCEMb
YIJIOB M U3BECTHO, YTO OJIMH U3 YIJIOB COCTABIISCT
130°. Kak /lemapTaMeHT TpaHCIIOPTHBIX yCIIYT, HE

v
e

MIPOBOS TATBHEUIITUX U3MEPECHUN, MOXKET ONPEACTUTh BEIHUUHY APYTUX YIJTIOB?

Jans! npsimeie @, b u ¢: I3BecTHO, uTo ¢ || b U ¢ — cexymas (pucyHok 6). Onpee-

JINTE€ HUKEPUBEAEHHOE:!

a) £6 =? ecnu, £4 = 50°;

0) £5=7/7="7ecmu, L1 =172°
B) /8 =7 ecnu, £5— L2 =44°;
r)/£3=7u/7="?ecmu, L3=5/7.

1/
4/3

Ecnu cymma 1ByX HaKpecT JIexalux yrios, oopa-
30BaHHBIX MPH NEPECEUEHUN JIBYX NapajlIeIbHbBIX
NpsSMBIX ceKyllel, cocraBiser 150°, yemy Oyner
paBeH Kaxablii u3 yros? Yemy Oyner paBHa Be-
JIMYMHA YITIOB, CMEKHBIX 3TUM yriaam?

Haueprure sto0ble ABe NapasiebHbIC IPSMbL
peceKarolyio ux npsamyio. OuH U3 ygios
tpancnoprupom. Omnpenenure apyPue Quirly O
CHYHTE, COIIACHO KaKOMY CBOHCTBY@BBHI

TpajyCHylo Mepy Kaxugro yiffa.
*

Hansl mpsmeie a, c ! ute £6, eciu
£1=103°, £7="177° (puc?7). Onpenenute
B3aMMOPACIIOJIOKECHUE TIPSIMBIX @, b, ¢ U d.
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masa IV

9. Uepes Bepmmny A tpeyroasHuka ABC npoBenena npsmasi, mapajuiesbHas cTo-
pore BC (pucynoxk 8). Ilpoananusupyiite HUXKECIEeTyIOIIee:

a) ecmn Z/BCA =53° 10 ZDAC=? E A D

0) ecmu ZABC =71°, 0 ZDAB =7

B) eciiut LZABC =71°, /ZDAC=30°, 0o ZCAB="?

r) ecomu LZCAB =65°, ZABC=45°, o /ZDAC="?

1) oTripenenuTe yriel Tpeyroisanka ABC ecnm
ZEAB =69°, ZDAC = 54°.

C

puc. 8
10. [Jaun mapamrenorpamm ABCD (pucynok 9). Ormpe-

JeTUTe JpYyrve YIOIbl Mapajieiorpamma, eciu B ¢
ZA = 88°. O00oCHYyIiTE CBOI OTBET.
11. IIpsimMbie @ w1 b mapaienbHbIe, @ IpsIMasl ¢ — CEeKy- A D

mtast. CoriacHO AaHHBIM Ha pucyHke 10, onpenenu-
TC YIJIbI, 06pa3OBaHHBIe MCXKAY 3TUMU IIPSAMBIMHU.

puc. 9

2)

(6x — 32)

puc. 10

12. Ha pucynke 11 naHo HECKONBKO MPSMBIX, MPOBEAEHHBIX
4yepe3 TouKy B, He nmexarryto Ha npsMoit a (pucyHox 11).
Ecmn ZABO = 86,8°, ZKBO = 63,5°, ZOBC = 111,4°,
/ZMOB = 93,2°, To kakas U3 3TUX MPIAMBIX OyJeT mapai- A
JIeJIbHOM npsimoit a?

13. Otpes3ku AB u CD nepecekatorcst B Touke O U 1@
rorosiaM B Touke nepecedenusd. Jlokaxure uro AC

14. Ecnu B Tpanenuun MNKL ZM = 135° u ZL =45°,
HeTapaJuleIbHble CTOPOHBI.

41C CC MMapaJlICJIbHBIC U

15. [lannble Ha pucynke 12 npsamige a napasuiensHele. Halinure x.
.
2)

140°
X/7110°

puc. 12
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' 4.11. Yrnbl C COOTBETCTBEHHO Napan/ieNibHbIMN CTOPOHAMM

1. Hauyeptute yron AOB, ormnmusbii 2. Haueprute mpsmeie AO u BO, Ha

OT pa3BepHyTOT0. OTMETETE JTHOOYTO KOTOPBIX JiexkaT ctopoHsl OA 1 OB.
TOYKy M, He IPUHAIIEKAIIYFO 3TO- A
My YTIIy.
(0]
B
(0) B M-
M .

4. Ormerste yron A MB, ¢ Bepumnoi
B TOYKE M U CO CTOpOHaMH, JIexka-
LIMMU Ha OPSAMBIX a U b.

3. C moMOIIbI0 YrodbHHKA U JIMHEHKH
IIPOBEUTE Yepe3 TOUKy M npsiMele a 1
b, mapamrenmsabie ctopoHam OA u OB.

\ A a
At o, A,
JINHUSL - 7 O
| B /

(@)
b
b M B,
A  J
5. UYto BBI MOXeTe ckaszath 00 ymiax AOB u A MB,? \
Kax maspiBatorcs 3t yribl? M3MepbTe TpaHCIOp-
tupoM yriel AOB u A MB,. Kakoit pesynsrar Bol ()
nonyunn? (puc. 1)
6. Kaxumu spisitorest yoisl AOB u A MC, emexHbiii ¢
ymiom A MB, ? (puc. 1) Mo B
A A
yrnblccooTBeTcheHHo napanie)wbl OphaMI !
Yenvi c coomeemcmeenno napannensipimn Hamu B O, B,

SO0 paABHbL, TUOO UX CYMMA P 1 puc. 2 a
YenoBue Teopembr: ZAQ) B, A;OB|OB, A Ay
YTBep:KIeHne TeopeMEL: ,O0,B, (puc. 2 a) X
wm ZAOB + ZA O B 807 ¥puc. 276)
b 0 B B, O,
xXume cadmMoCmoAameJibHOo. puc. 26
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masa IV

Ecnu yriel ¢ COOTBETCTBEHHO NapaUleTIbHBIMA CTOPOHAMH SIBIISIOTCS 00a
OCTPBIMH MJIM TYIIBIMH, TO TAKHE YIJIbI PAaBHBIL.

Ecnu onguH 13 yITIOB ¢ COOTBETCTBEHHO MapaieIbHBIMI CTOPOHAMH SIBIISIETCS
OCTpBIM, a BTOPOH TYIBIM, TO CyMMa STHX YIJIOB paBHa 180°.

Ecnu kaxplii U3 yIJIOB ¢ COOTBETCTBEHHO MapajlIeIbHBIMU CTOPOHAMU TIPsi-
MEIE, TO CyMMa 3THX yIIIOB paBHa 180°.

YnpakHeHuA

1. a) Hageprute pa3sépryTsrii yron AOC. Iloctpoiite yron BOD, cTopoHBI KOTOPO-
r'0 COOTBETCTBEHHO NapaienbHbl ctopoHaM OA u OC. Uto MOXHO cKa3arb 00
yrmax AOC u BOD? OGocHyliTe cBOii OTBET.

6) Haueprure npsimoit yrom MNK. Onpenenute Bun yria PSR, croponst kotopo-
TO COOTBETCTBEHHO NapasuienbHbl ctopoHaM MN u NK.

2. Haueprute yron ABC B 60°. Iloctpoiite yron MNK, cTOpoHBI KOTOPOro cOOT-
BETCTBEHHO IapaJuleJIbHbl CTOpOHAM 3Toro yria. KakoBa rpaaycHast mepa yria
MNK? [Touemy?

3. Camup yTBEpKIaeT, uTo eciu rpamxycHas mepa yrmoB AOB u MCD pasna, cie-
JIOBaTeIbHO, COOTBETCTBEHHBIC CTOPOHBI ATHX YIVIOB MapasuielibHbl. BepHo 1u
ero yTeepxieHre? MoKHO JIM YTBEPXK/IaTh, YTO COOTBETCTBEHHBIC CTOPOHBI JIBYX
YTJIOB MapaiIeNIbHBI, €CITH CYyMMa TPaJlyCHBIX MEp ATHX YIIIOB cocTaBisieT 180°7

4. Ctopons! nanubix Ha pucyske 3 yrioB AOB, CED u MKP napannensasl. Haitau-
T€ TPaJyCHYIO MEPY 3TUX yIJIOB:

a) A C 0)
K
B D puc. 3
5. Hanbt yriet ABC u DMK: BA || MD u BC || MK . Onpene IyCHYIO Mepy
9THX YIJIOB:
a) A 6) ZABC+ /DMK =236
B 3x D
< A
M 2x+15)
K
6. a) Onue u3 yu&a TBECTBEHHO TapajuIeIbHBIMH CTOPOHAMHU COCTAaBIISET
20% ot apyf@ro ymia. HUTE TPATYCHYIO MEPY STUX YIJIOB.
6) CooTHomieHH C COOTBETCTBEHHO MapajiebHbIMU cTopoHaMmH 3:6. Haii-

€ Pa3HOCTh KBAIPATOB TPAyCHON MEPHI ATHX YIJIOB.
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Qopmynbl COKPALLEHHOTO YMHOXeHUA. [pr3HaKy napanienbHoCTy

' 4.12. Yrnbl C COOTBETCTBEHHO NepneHANKYNAPHbIMA
CTOpOHamu

1. Hageptutre yron AOB, rpamycHas 2. U3 touku M mpoBeauTe K CTOpOHAM
Mepa koroporo menbmie 180°. Ot- OA u OB nepreHAuKyJIApHBIC TPSI-
METHTE IIPOU3BOJIbHYIO TOUKY M, He MBIE.

JeXKALIYIO Ha CTOPOHAX 3TOTO YIJIa. M

A

M
A C
O D B
0 B

3. C noMoIIpI0 TpaHCIIOPTHpPA ONpeNennuTe rpagycuyto Mepy ZAOB n ZCMD ?
YeMy paBHa cymMMa X IpagyCHON Mepbl?

4. Jlya MC nponomxure 10 npsMoil. CpaBHUTE IpagyCHYIO Mepy IOITy4YEeHHBIX
ymoB AOB n DMK. Kakoii nomyunnu pe3ynsrar?

M~ K 5.0600mmure cBou mbicin 06 yrmax AOB, CMD uin

A AOB, DMK. KakuM cTano B3auMopacIoiioKeHue co-

OTBETCTBEHHBIX CTOPOH ATHX YIIoB? K KakoMy BBIBO-

C JIy O TpaJyCHOM Mepe yINOB BBl MPHUIIIH B KaXKIOM

0 D B ciydae?

Teopema Yrnbl C COOTBETCTBEHHO nepneHanKynaApHbIM1 CTOPOHaAMM \

Yenot ¢ coomeemcmeennvimu nepneHOUKynApHLIMU CHIOPOHAMU JIUOO paeﬁ 1,
auob0 ux cymma cocmaegnsem 180°.

Ycaosue Teopembr: ZAOBu ZA OB,0A1LOA;OBLOB,. ﬂ
Yreepxaenue reopembl: ZAOB = ZA O B wimm ZAOB + ZA O, 1
Jdoxa3arebCTBO TeOpeMbI: B
Honyctum, yto pansl yrisl <AOB n ZA O B,. Ecin AOB

BEPHYTBIN MM Tyno yroin, To u yron A O B, Oyxer pa3se 0
TBIM WM TynbIM yriioMm. T.e. B aTom ciydae ZAOB = ZA '

171

Homyctum, uto ZAOB <180° (ommunbiii 0T 909MB sTOM ciiyuae ()

BO3MOXXHBI 2 BapHaHTA. .

I Bapuant: ZAOB < 90° (pucyHox we nyua OC, C

gT0061 OA L OC, a touku B #u MOJJALAJTUCH 10 Pa3HbIC
Ha

uc. 1

CTOpOHBI OT TpsimMoit OA.g3ared Tak te yd OD, uT0oOBI P

OD 1 OB, a touku C u ®pa aJndes ¢ oqHOM cTopoHbI OT psiMoit OA. ITockoms-
O

Ky ZAOB =90° - ZAORun °— ZAOD 1o ZAOB = ZCOD. Ilockonbky
yrel CODu A O B, ¢ coo BEHHO MMapajuieIbHBIMUA CTOPOHAMH (OOBSICHUTE, TIO-
YeMmy OHH IT JIeTIbHBIC), OTU YIIIBI JIMOO PaBHBI, TMOO MX cyMMa cocTasisier 180°.
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masa IV

II Bapuant: ZAOB > 90° (pucynok 2). Tak HauepTuTe B
aya OC, uro6sr ZAOB u ZAOC ObIH CMEXHBIMHU yIva- B

Mu. ZAOC — oCTpBIii YTOI U €r0 CTOPOHBI COOTBETCTBEHHO 0,
HepIeHANKyISpHbl cropoam ZA O B,. CnenosarensHo,

um ZAOC + ZA OB, =180°, wm ZAOC = ZA O B,. A /0

Y A
Torna, kax u B nepsom Bapuante, ZAOB = ZA O B, niu / '
ZAOB+ ZA 0 B, =180'. Ve D
Teopema 1oka3zana. puc. 2

YnpaxHeHna

1. a) Haueprtute pa3sépuyTsiii yron AOC. Iloctpoiite yron BOD, croponsl koTopo-
T'O COOTBETCTBEHHO TepreHAnKyIapHbl cropoHaM OA n OC. UTo MOXXHO CKa-
3ath 00 yrmax AOC nu BOD? O6ocHy#Te CBOH OTBET.

0) Haueptute npsimoit yron ABC. Onpenenute Bun yrima MNK, ctopons! koTopo-
IO COOTBETCTBEHHO NepIeHANKYIsApHBI cTopoHaM BA u BC.

2. Hayeptute yron MOK B 105°. Tloctpoiite yron AOB, cTopoHBI KOTOPOTO HEp-
MEeHAMKYISPHBI CTOpOHAM 3Toro yria. Hailoure rpanycnyio mepy yma AOB u
OTIPENIEIINTE ETO BH/I.

3. Hanst yrist AOB 1 CED ¢ cOOTBETCTBEHHO NMEPIEHIUKYISIPHBIMUA CTOPOHAMH.

a) Ecm ZAOB = 56°, o ZCED =7?

6) Ecmu ZAOB : ZCED =2:7, 0o ZAOB=? ZCED =?

B) Ecoim ZAOB =3-ZCED, to ZAOB=? ZCED =?

r) Ecmn ZAOB =20x + 44°, ZCED = 10x + 46°, To ZAOB =? ZCED =?

N ®
4. Haueptute npousBoabsHbIil yroa AOB n ormersre Touky M Ha ctopone QA. Ilo-
ctpoiire yron CMD c BepinHoii B Touke M U CTOpOHAMHU COOTBETCEBEHNR Mep-
TIeHIUKYISIpHBIMEA cTopoHaM yria AOB

5. Hanst yriiet ABC 1 DMK: BA L MD u BC L MK. Orfpene ayCHYIO Mepy
ATHUX YTJIOB (PUCYHOK 3) .

a) 6) Z/ABC + /DMP =184
K
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Qopmyribl COKpaLEHHOro yMHOXeHUA. [Npr3Haky napannenbHOCTH

' MposepbTe ce6n

1. [IpeoOpasyiiTe maHHBIE KBaApaTHI 8.
JIByWIEHOB B MHOTOWIEH:
a) (m—4)>; 0) (7 + 2b)2
B) (-3a—-0,4) 1) —n+15

m) (Bat=1,20%2%  e) (m*n’ + k),

x) (a+é) ; 3) (2x_2_lx] .

2. Ucnionb3yst popMyily KBaJaparoB JBY-
YJICHOB, BEIYMCITHTE KBAAPATHI YUCEI:
a) 3,9% 6) 100,17 B) 2999 9

3. YpocTtuTe BhIpaXeHUs:
a) (5a*> - 2b)* + 20a%b;
0)x*— 121 — (x*+ 11)%

B) 16m(m — 1) — (4m — 1)

4. [Tpn KaKoM 3HAYEHUU X KBaJApaT JBY-
uyiieHa (4x — 1) Oyxer Ha 10 exuHuUI
OoJbie KBagpara ABywieHa (2x — 3)

YMHO)KEHHOTO Ha 47?7 1

5. Paznoxxute MHOTOUYJICHBI HA MHOYKUTEIIH:
a) 16a* + 56ab + 49b%;
0) —c* —4dcd — 4d*;
B) x> —9x + 14.

6. Ha xakuwe BBIpaXCHUsS] HAJIO YMHO-
JKUTD OBywieH (3a — b), 4ToObI Toiy-
YHUTh HAXKECIICYIONIHE MHOTOUJICHBI?
a) 9a* — b% 0) 9a*> — 3ab;

B) —9a* + 6ab — b,

r) 94> — 6ab + b*;

n) 27a* — b, e) b*—
K) 3ax +3ay — bx — by.

3ab?;

7. BMecTo TOuek 3amuiumuTe HEeOOXO.

MBIC BBIPAXKECHHSL: .
a)...2—...= (2a— .Q)(
0)(n+..)>2= )

B) (... — 2n)2 = k2

r) (... =1+..+ 49x
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10.

. Peminre ypaBHenust:

12.

13.

[Ipsimast ¢ mepecekaeT mapauieib-

Hele TIpsMble a u b. Omnpenennre

TpagyCHYIO MEpYy YIJIOB, 00pa3oBaH-

HBIX MEX]Y dTUMH MPSIMBIMHU, €CITH:

a) CyMMa BHYTPEHHHX HAaKpecT Jie-
JKalllX YIIIoOB paBHa 156°;

0) cyMMa COOTBETCTBEHHBIX YIJIOB
paBHa 240°;

B) Pa3HOCTh BHEIIHUX OJTHOCTOPOH-
HUX yIJI0B paBHa 40°.

. Ecnu a || b, naitnute x.

b

QX ’
125 108

Hatigute 3HaueHue npooeii:
48 —45° 88% —53°
a) —2» 0) T2 2
74" -19 20° -15
89° —61°
89> ~2-89-61+61%

B)

a) 121a2-25=0; 6) 1%—)8 =0;

B) (1~ 2b)(1 +2b) + 4b(b — 2) =g9;

(-2 +(x+2y=2(x—-3)2+3x+
Hano:a—b=25ab=144, a@a b -

HaTypaJibHbIE YuCIIa. Jdaid 11 a-
YeHHE BhIpaKEeHWs (

Ecau pasno ¢ COOT-
BETCTBECHHO BHBIMU CTOPO-

Hamu paBHa 48°, HaliUTe Pa3HOCTh
BaRPATOB ITHUX YIVIOB.

JIOBHH, YTO OJUH U3 YIJIOB,

¢ COOTBETCTBEHHO MNEPIEHIUKYIISP-
2

HBIMU CTOPOHaMH, PaBEH 3 4acTH

JPyroro yrjia, HalJuTe HETOJIHbINA

KBaJlpaT CYMMBI T'payCHOW Mepbl

3TUX YITIOB.



1. Yro BBI MOHUMAETE TIO ITOCTOSTHHON BETMYWHON HITH TICPEMEHHOHN BEITMUNHOM?
Kaxkoit BenmmauHOM sSBISIETCS TeMrepaTypa Bo3myxa? Kakol BeTMUWHON BBl Ha-
30BETE OTHOIICHNE JIUTHBI OKPYKHOCTH K €€ ThaMeTpy: MTOCTOSHHOMN I TIepe-
MeHHO#? Kak BBl 000CHyeTe CBOI OTBET?

2. YKakATe IEpEeMEHHBIC B paBEHCTBE, TaHHOM B BHe y = 2x + 1. [Ipu x = 1 ompe-
JeTUTe 3HaUeHUE y. A Tipu x = —3, dyemy OyaeT paBHO 3HaueHue )y? HazoBure,
Kakas M3 3THX JIBYX NIEpEMEHHBIX He3aBUCHMas, a Kakas 3aBUCHMas. Ha xaxoit
BHUII (QYHKITUH yYKa3bIBACT PaBEHCTBO y = 2x + 1?7 BeICKaxuTe CBOE MHEHUE.

3. MI3MeHeHue TeMITepaTyphl BO3/IyXa B TeUSHHE HEAETH TIOKa3aHO B BUIE TAOIHUIIHI.

Ione- | Brop- Coena Yer- | IIar- Cy060- Bockpe-
NeJBHUK =~ HHK pen Bepr  HHUOA Ta CeHbe

Cpeouss mem- o R . ) . i )
nepamypa 25°C 22°C 23°C | 24°C | 20°C @ 21°C @ 17°C

Jnu nHeoenu

KakoBa Oblna cpensss Temieparypa Bo3gyxa B TedeHue Hepenu? Ompenenute
CPEAHIOI0 TEMIIEPaTypy BO3LyXa B ISTHUILY IO TaOIHIIE.
4. 3aBUCHMOCTb TEMIIEPATyphl BO3yXa OT BpEMEHH CYTOK OoJiee HAIJISAHO JaH
BHJIE YepTexa (pUCyHOK 1).
A 1(C) Omnpenenure 1o yepTex®:
a) Kakas Ttemneparyp,
8 gacoB?
6) Kak m3me Ch eparypa

B) O BICOKYIO
\ H3KYIO TeMnepaTypy
N MO)K U 3Ty 3aBHUCHUMOCTb
2 4 6/8 1012 1416 18 20 22 24g] 1) TEMIICPAaTypbl H BPCMCHHM Ha-
3Barh (DyHKIHEH?
/ 5. Kakumu criocobaMu 3a1aHbl
/ (yHKIMM B BBILICTIPUBEACH-
HbIX npumepax? Ilo-Bamemy,
Kakol M3 HPUBEIEHHBIX CIIO-
coboB ymoOuee? Ilouemy?
c. 1 OO0ocHy#TE CBO OTBET.

N W A Ut N

PY

N =

N b G
*

156



«@DyHKIHD — OTHO W3 OCHOBHBIX MOHITHI MareMaruku. J[Jis e€ mpeycrasie-
HUS UCIIOJB3YIOT IMMOCTOSHHBIC U MIEPEMEHHBIC BEIMYHHBI. BennynHa, mpuHUMaro-
I1asi pa3HbIC YHCIOBbIC 3HAYCHHMSI, HA3bIBACTCS TICPEMCHHOM BEIMYMHON, BEJIMYMHA,
MPUHUMAIOMIAsl TOJIBKO OAHO YHCIIOBOE 3HAUY€HHE, HA3bIBACTCS ITOCTOSIHHOW BEJIH-
yrHOU. Hanpumep, Temiieparypa Bo3ayxa, CKOpPOCTh aBTOMOOWIISI, YDOBEHB BOJIbI B
MOpPE€ — MEPEMCHHBIC BEJIMYUHBI. Yucno BpeMéH roga, OTHOMICHUEC JJIMHBI OKPYIK-
HOCTH K €€ JUaMeTpy — IOCTOSIHHbIE BEIMUYMHBL. HacTO OHO 3HAYEHUE KAKOU-JIu-
00 BEJIMYMHBI CIY)KUT OCHOBAHUEM JUTS TIOyYESHHUS [0 ONPEACIEHHBIM MPaBUIIaM
KaKOT0-JIN0O0 3HA4YeHHs APYTroil BeMW4YWHBI. Torga BTOpas IepeMeHHAs BeINYHHA
3aBHCHUT OT MEPBOM BENWYMHEL [lepByro mepeMeHHY0 Ha3bIBAIOT CAMOCTOSITEIb-
HOIi (He3aBHCHMOH), BTOPYIO — 3aBHCHMOIi TIEpEMEHHOM.

HezaBucnmas mepemMeHHast Ha3pIBAETCSI apryMeHTOM, 3aBHCHMAs IIEPEeMEHHAS —
ero (hyHKIHei.

MHOXeCTBO 3HaYE€HUH, KOTOPhIE MOXKET TIOJYYHTh apTyMEHT, Ha3bIBaeTCs 00-
JacThI0 ompeneaeHusi (PyHKIUU. MHOXKECTBO 3HAYCHUH, KOTOPBIE IMOIydaeT
(yHKIUS, B 3aBUCIMOCTH OT apTyMEHTa, Ha3bIBACTCSI MHOKECTBOM €€ 3HAYEHHIA.

B o61iem Bujie hyHKIMS 0TOOpaxkaercs, Kak y = f(x). 31ech x — apryMeHr, f(x) —
GyHKIHS.

Cnoco0bI npeacTaBieHus PyHKIAH

Anamuruyeckuii cnoco6  TaGamunbiii cnoco6  I'paduuecknii ciocod
1. OyHKIHS MOXET OBITh TIPEJICTABICHA AHAJIUTHYECKHAM CIoco0oM (dopmyJioii).
Hampumep, y(x) =x*+ 1 wm y =x*+ 1.
ITpu x = 3 momyuaetcst y(3) =32+ 1= 10. IIpu y =2 6ymer x = | mwm x =—1.
2. ®OyHKIUA MOXKET ObITH IIPeJICTaBIeHa Ta0JHYHBIM criocoboM. Hampumep: .

x -3 -1 0 1 2 3
y 2 5 2,5 2 5 7
Ha ocuose Ta6J'II/ILU>I MBI MOKEM CKa3aTb, YTO IIPpU )

x=-3,y=2.Ilpux =1,y =2. Ora Tabnuna — tad-
JIMIIa 3HAYCHUH HeKOeH (DYHKIMH JJIsI [eJIbIX 3Haue-
Hui x —3;—1; 0; 1; 2; 3. o
3. OyHKOUsST MOXKET OBITH MPEACTABICHA B BUAGIPa-
¢uka. {11 HarmsgHOTO H306pa>1<eg1/151 HKNKO-
HaJIbHOM 3aBUCUMOCTH HCHONb3ye®cs

|

/Ty

<

OtMmeThTE B KOOpJJ[HHaTHOﬁ CHUCTC I1a Koopau-
HaT, JaHHBIX B BI)IIHGW)I/IBC HHOU e, u 110-

- T
o
I~

cllefioBaTeNbHO coeRuH et
OCHOBBIBasAChH Ha T a MOKHO CKa- ; »
P, 3210 1 2 3 %
3aTh, 9TO IpA X = 1, ¥ CYHOK 2).
puc. 2
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. [IpounTaiite 1aHHbIE BBIPA)KCHUS, YKAKUTE apryMEHT (HE3aBUCHMYIO IIEpPEMEH-
HYI0) ¥ QYHKIHUIO (3aBUCUMYIO TIEPEMEHHYIO):

a) s(1) =90¢, 0) p(x) = 17,8x; B) C(R) =27R;
r) y(x)z%x+2; I) t(s)z%; e) f(x) = 2 —5x2.

. Beruncnmre 3HaueHue y NpH ClIeAyIOINX 3HAYeHUsX nepeMeHHoi x: —2; —1; 0; 1; 2.

a)y = 8x; 0)y=-2x; y=73x
B)y=—x—3; r)y=10x+8.

. OynKIWs 3a1aHa GopMyIioit y(x) = 2x.
a) Berancnure 3HaueHue y MpU 3HAYCHUAX X!
10; —-4,5; 15; —21. Crpenkoii moKaxu-
T€ COOTBETCTBUE MEXKIY 3HAUCHUSIMH X U ).
0) Kakoe 3HaueHMe NpUMET MEPEMEHHAs X IpPHU CIEAYIOIUX 3HAYCHUSAX V:
-19; 205; —31?
2
. Hmxe naHo cooTBeTCTBHE MEXKIYy 3HAYCHHUSIMH X U ) (pUCYHOK 3 a, 0). [IpencraBb-
T€ 9TO COOTBETCTBUE B BUJE (HOPMYIIBL.

_)C/\y

puc. 3 a

. ®ynxius 3anana Gopmysoit f(x) = %(2x +1).

a) YUro o3navator 3ammcu f(3), f(—12
caTbh BMECTO X B JJAaHHOM q)op¥ﬁ1 i

(2, 1)? Kakune 3Ha4CHUS CIIETYET 3aITH-
I UX HAaWTH?

0) Ha ocuoge pasencts f(x) 90; €Wx)®2.4; f(x)=-0,9 naiinure x.
. OyHkuus 3amaHaghopMyIoi p( — 5x%. Cpeny npuBEIEHHBIX HU)KE PABEHCTB
HaIUTE BEPHBLE.
4 1 3
a) p(-2)=-18; ——|=1=; B) p(4) =78; nDpl=|=—.
) p(=2) p( s )=1s ) p(4) )p(zj 2
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7. Huwxkenpupen€Hnasi TabiuIa MOKa3biBaeT 3aBUCUMOCTh P aTMOC(EpPHOTO JaBiie-
HUS OT BBICOTHI HaJl YpPOBHEM Mopsi h.
h, km 0 0,5 1 2 3 4 5 10 | 20

P, MM pPTYTHOIO cTos10a 760,0 716,0 674,01 596,1 525,7 462,2 404,8 198,1 40,9

a) Onpenenute arMocdepHoe AaBieHue Ha BbicoTe | KM, 3 kM, 5 kM, 10 kM.

0) Ha kaxkoii BeicoTe armocdepHoe naBieHue Oymer paBHo 760,0 MM pT. CT.,

674,0 MM pT. cT., 40,9 MM pT. CT.?

8. lonmonuute Tabiuiy U, 0TMeuasi B MPsIMOYTOJIbHOM KOOPAMHATHOW CUCTEME T10-
Jy4eHHbIE Mapbl KOOPIUHAT, TIOCTPOWTE rpadyK, MOCIEI0BATEIbHO COSINHIB
rosrydeHHbIe Toukn. Kakyro ¢purypy BbI momyumin? YTo MOXKHO CKa3aTh O 3aBU-
CUMOCTH MEX]ly KOOpJIUHATAMH TOYEK?

x 410 2
—lx+3 5 7 3
)

9. Ha pucynke 4 man rpaduk n3MEHEHUS TPOTOJDKUTEIIFHOCTH JHS B 3aBUCUMOCTH
oT BpeMeHH rofa. Ha ocu opimHar oTMedeHa mpojoKUTeIbHOCTh THA Ha 1 uuc-
JI0 KaX/IOTO MEeCsIIa, @ Ha OCH a0CIHCC — MOPSAKOBBI HOMEP KaXKIOTO MECsIIa.

Hpoﬁomxme IBHOCTE a) | uumcrma kakoro wmecsua
J(HSI, MAH. MPOIOKUTEIBHOCTD  JHS
900 oyzner 10 gacos, 700 MuH.,
800 850 mun.?
0) B xaxoe Bpems roga mpo-
700 JOJKUTEIBHOCTD JTHS
f Oosnpmie 700 MUH., MCHBILIIE
600 10 gacos? .
B) CKOJIBKO 4aCOB COCTaBIIS
500 MeCT!  IPOMOIKHTEIBHOCTD s&
0 1 2834567 8 9101112 STHBaps, MapTa, nJIa

10. lan rpadux ¢pynkmmn y(x) (pucyHok 5). Onpeaenure mno

puc. 4 OKTSOQs?
hrgf:
a) Haiimure 3nauenue y(0), y(2), y(4), y(—1). -

0) [1pu xakom 3Ha4eHUH X (PyHKIIUS MTOTYIHUT 3HA-
yenus 1, 2, 07 P
B) Hazosute Takue 3Ha4eHUs X, 4TOQbI A OT ;
3HAYCHHUAX Y MMEJT MTOTOKUTETSHBIHQHA 2 /
r) HasoBute Takue 3HaueHUs X, YTQOBI nx 1
3HAUEHHSX Y UMEJN QTPH K. L —
1) HazoBute TaKHeQHga 00BI IIPH ITHX 0 ;luc‘! 5 3 4 N ¥

3HAYECHUSAX Y ObUTPABE
e) Kaxne u3 Touex (2;8Q)(4; 1); (0; 1); (0; —1); (—1; 0) oTHOCATCSA K TaHHOMY
rpad gy’ [Touemy?
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1. Kakue 3HaYeHUS MOXKET NPUHATH X B (DYHKLUH, 3a1aHHOU opmyIoit y = —3x + 27?
UTo MOXKHO CKa3aTh O 3HAYEHUSAX, KOTOpbIe IpUMET )7

2. Ormpenenure 3HAYCHHE ) MIPU 33JaHHBIX 3HAYCHISIX X U 3aMTUIINTE B TaOJHITY.

3. Tlocrpoiite mpsMOyTONBbHYIO cUCTEMY KoopAuHAT. OTMETETE Ha CHCTEME KOOPIH-
HaT TOYKH, COOTBETCTBYIOUINE KOOPIAMHATAM, JaHHBIM B Tadmmue. Ilomydennsre
TOYKH MOCJIEA0BATENbHO coenuuuTe. Kakyto ¢urypy Bol monyumnu? Jfocrarouno
JIM 3HaTh KOOPANHATHI TOJIBKO JIBYX TOYEK, YTOOBI TOCTPOUTH 3TOT Tpaduk? Iloue-
My? OOOCHY#TE CBOI OTBET.

1. [loctpoum rpaduk pyukuuu y =2x + 1. YA
2. OmpenenuTe y, 3a]1aB HECKOJIBKO 3HAYEHUH X.
PasmecTtuTe B Tabnuily 3Ha4eHHUS apryMenTa (x) u GyHkouu ().
x y | OTMeTuM Ha MPsIMOYTOJBHOM CHCTEME KOOpIHWHAT 3
-2 -3 | TOYKH, COOTBETCTBYIOIIHNE 3aJaHHOH Iape KOOpAH-
~1 | —1  Har. [lomyuyeHHBIE TOUKH MOCIEIOBATEIBHO COCMIHU- 1
0 1 HuM. [TonyuyeHnnslil rpaduk — npsmas. OTa npsMas s A »
1 3 00pasyeT C MOJOXHTCIbHBIM HANPABICHHEM OCH
5 5 Ox ocTpblii yron (pucyHoK 1).
Ipumeuanmne. [TockoabKy yepe3 ABE TOUKH MOKHO
MIPOBECTH TOJBKO ONHY MPSIMYIO, TIPH COCTaBICHUH TaOIHUIIBI J10-
CTaTOYHO 3aJ1aTh JIBA 3HAUCHHS X. puc. 1

OynKust, 3a1aHHast popMyIoit y = kx + b, rie k u b — 3a/[aHHbIC YNCITA, HA3BIBACT
JHelHol ¢yHnkuueii. [Ipu b = 0, y = kx, 310 - Gopmyra npsmo HpOHOpLII/IOHaJILHO
3aBucuMocTi. I1pu k= 0, y = b, Takas QyHKIHS HA3bIBAETCS MOCTOSHHOM (hyH#Hei.

I'padrkom TUHEHHOM (Y HKIUH SBIISETCS IPSIMAs. 31eCh k— yIII0OBOH KO) (b

[pu k < 0 npsmas 6 nonoscumenvrom nanpagienuu ocu Ox obpazyem
npu k < 0 ocmpywuii yeon.

I'paduk dyskmmu y = kx + b pacnonaeaemcs 6:
1) L, I u IIT wepTBepTsiK, ecnu k> 0, b > 0;
2) I, Il u IV weptBepTsIK, eciu k> 0, b < 0;
3) [, [T u IV weptBeptsik, ecnu k< 0, b> 0;

4) I, I u IV ueptBepTIK, ecinu k < 0, b < 0.

I'paduk dpyrkmmn y = kx + b mpoxoqut 3 ToUKY (0; b). [Tpsimast y = b mpoxozsimas

yepes Touky (0, b), sBisieTcs IPAMQY, oii ocu Ox; IpsAMasi X=a, MPOXOASIIAs
yepes TOUKYy (a,; ), ABISeTCs IPSMON, i ocu Oy.

&l

AQHHBIM YHUCJIOM b TOJIyYaeM OIpenenéHHOe

YHUCIIO. CneJ:[OBaTngHo CIICIICHUST JIMHESHHON (DYHKIIMU SIBJISIETCS BCE

MHOYKECTBO UHce®.
[Tockonbky

TIPOU3BOJILHBIM YHEHOM, MH

MHOXKCCTBO YHCCII.

Oro 4YWClia X 3HAYCHUE BBIpakeHHs! kx +b Oymer
€CTBOM 3HaueHUH (QyHKINM y = kx + b OymeT Bcé
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1.

el

(Yerro). Kakue u3 QyHKIMA, 3aJaHHBIX HIDKETIPUBEACHHBIMU (HOpPMYJIaMu, SB-
nsitotes muHeHHbIME QyHKIusMu? [louemy? Omnpenenure B Kaxmo JTUHEHHON
byukmH k u b:

a)y=-x-2; 0)y=x"+6; B)y=§;
r)y=10; z[)y=§+7; e)y=—£+8.
X 3
OTMCTI/IB Ha Hp?[MOerJ'ILHOﬁ CHUCTEMC KOOpZ[I/IHaT TOYKH, COOTBCTCTBYIOI]_II/IC KO-

OpJIMHATaM, JaHHBIM B TaOJUIIE, TIOCIIEIOBATEIbHO UX coequnute. Kakoit ¢ury-
poii siBiseTcs moy4eHHbIH Tpaduk? Kakumu dhopmynaMu MOKHO 3a71aTh (pyHK-
LMY, COOTBETCTBYIOIIHE 3TUM rpadukam? OnpeaenuTe 3HaYCHUE K.

x| 2.0/ 23 47 x| =20 213 47
y|[5][5]5]5[5]5 y 0 0 0 0 0 O
x 0.0 0 0 00 x| -2 22/ -2 -2 2
y [=3]=2]-1]0[3]5 y|=2l0]23[4]7

a) Kakyro ¢urypy oOpa3syror ToYkH ¢ abciuccoi 6 Ha MPsIMOYTOJILHOM cHcTEeMe
koopauHat? Kakoit (popMynoif MOKHO BBIPa3HTh MONYYSHHYIO B 3TOM CITydae
npsiMyio?

0) Kakyto gurypy o0pa3yroT TOUKH, OTHOCSIIHECS K TPaPUKy OCTOSTHHOU (hyHK-
uu y = —37?

B) Hanmmmre HECKOIBKO MOCTOSIHHBIX (QYHKIMK U TOCTpoiiTe ux rpaduk. Omnpe-
JIeNIATEe B3auMopacrnoyokeHue 3Tux rpapukos ¢ ocsimu OX u OY.

CocraBbTe TAaONMMIly CO 3HAYECHUSMH, COOTBETCTBYIOIIMMH (DYHKLHUSIM, 3aaH-

HbIM (opmysamu, u noctpoiite rpaduk. Kakas gurypa seisercs rpagukom agux

¢Gynkumnit? KoopauHAThl CKOJIBKUX TOYEK JIOCTAaTOYHO 3HATh, YTOOBI HOCTpou\

rpaduk nuHeHON QyHkumn? [Toyemy?
a)y=2x-1; 0) y=—-2x+1; B)y=3x—4;
r)y=0,5x—2; ) y=ix—3; e)y lx@

VYryp u Unast noctponnu rpaduk GyHKIHUH, 3a1aHHOH =2x+3.

B m306pakerHOl YTYypOM MPSMOYTOJIBHON CHCTEME KOOPT a ocsix abcrmce

W OpJIMHAT 32 €IMHUYHBIN OTPE30K ObUI MPHHSR OTPE30K ATUHON B OAHY KIIETKY,

B n300paxkeHHOM ke MHasToM crcTepe KOQPIMNET 32 €IMHIYHBIIA OTPE30K ObLI

IIPHHAT OTPE30K JUTMHOM B jiBe Ki1eTRy.

rpadukn? Ciaemys ux mpuMepy, TOCTROUTEN PIHUKH BMECTE C COCEIOM TI0 TIapTe,

OMpPENENHTE HIDKeCTEAYIole ocy, OJIyYCHHBIE Pe3yNbTaThL:

a) y(0)="? y(H=1 y§-3)=?

0) pH KakoM 3HaueH X)=¥F) yx=4 yx)=0 yx)=-1?

B) B kakoii Touke QyHK X) mepecekaet och OX? A B Kako# Touke OHa Tepe-
cekae 0oY?
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6. [Moctpoiite rpaduk ¢pyHkuu y=x +2 . Ha ocHOBaHMH rpadKa Onpe/esiuTe, pac-
MIOJIO’KEHBI WK HeT Ha rpaduke Touku M(0; 2), N(1; 3), A(-1; 1), B(-4,7;-2,7),

1 1
C(_Z? 5 ) He moctpous rpaduka, Kak MOKHO OTIPEeTHTh, OTHOCATCS WU

HET ATH TOYKH K rpaduky GyHKUuHN y =x + 27

1
7. He cnenaB mocTpoeHus, ONPENEIINTE Yepe3 KaKUe U3 TOUeK A (0; - —j , B(1;-2),

C (%, %), D(2;3) mpoxoaut rpaduk GpyHKIMH Y = 2x — 3

8. Ilocrpoiite rpaduk pynkun y =—0,5x — 2 ¥ TOKaKUTE HA HEM TaKUe 3HAYCHUS
X, YTOOBI IIPH ATUX 3HAYCHUSX Y IPUHUMAI ITOJIOKHUTEIbHOE MIIH OTPULIATEIEHOE
3HaueHue. Ha 3Toi mpsiMoi yKaXuTe TOUKH (€CIH €CTh): a) C MOJOKUTEIbHOM
a0CIHCCO U OTPULIATETILHON OPIMHATOM; 0) ¢ OTpHULIaTeNIbHOW a0CIIUCCON U TTO0-
JIOXKUTENBHON OpAUHATOH; B) C OTpULATENbHONW aOCLUCCOM U OpAMHATOM; T) C
MOJIOKUTETBHOM a0CINCCON M OpAMHATON. YKaKUTE, B KAKUX YETBEPTSIX CHCTeE-
MBI KOOPIMHAT PacIoioxkKeH rpaduk.

9. Ha ocHoBe rpa¢uka, TaHHOTO Ha PUCYHKE 2, COCTaBbTE TAOIHIly 3HAYCHUH Tie-
PEMEHHBIX X U ¥ U Jaire ¢opmyny ¢yHkuuu. Kaxoii yrom obGpasyercs: Mexy
rpadUKOM U TIONOKUTENBHON cTOpoHOH ocu OX B KaXKAOM cirydae?

JA JA JA
/ i
‘_—

1 1 :

0] 1 X of 1 X 0 1
/

puc. 2
10. dapuy B 3aJaHHBIX IPOMEXKYTKAX TIP TOJILHOM CHCTEMBI KOOPIMHAT MOCTPO-

W1 rpaUKK MOCTOSTHHBIX @}g{mm‘/i onyaniiachk Hekasi purypa. OH onpeaesnu,
4To TIepuMeTp 3toi purypecoctaBiier 20 cm. Haueprute u Bbl Gurypy, koto-
pyto Haueptun Dapu PElCITHRE, IPABUIIBHO JIM OH BBIYHCIINI IEPUMETD.
1) Ecnu Hepeyél st W pacEpIoKeHa MEXKTYy —3 1 3, TO y = —2;
2) ecnu nepeMeHH oKeHa Mexay —2 u 2, To x = 3;
3) ecnu mepem pacrioyiokeHa Mexay — 3 u 3, To y = 2;
4 U TIepeMEeHHas ¥ PaclojokKeHa MeXy — 2 U 2, To x = —3.
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11. Onpenenure, kakyto Gurypy odpasyrwor npsmeie y =0; y=3; x=0; x=2.
1 2
I'ne pacnonaraercst Touka 5; 3 ? Beraucnute momanb GUrypel.

12. Uccnenys rpaduk imHeiHoW QyHKIMH, J[Xanan onpeaeania HUKeCIeayome
nonoxeHus. Beipasure cBo€ oTHOIIEHNE K ero MBIcTsIM. O0OCHYHTe, KaKkoil ero
OTBET ABJISIETCSA BEPHBIM, a KAKOW — HET.

a) I'paduk pynkiuu y = 9x + 1 nepecekaer ock opauHar B Touke (0;1);
0) rpaduk GyHKIMH y = —5x — 7 BMECTE C [MOJIOKUTEIbHBIM HAIPABICHUEM OCH

abcrucc 00pasyeT TyIoi yrojl v He TIepecekaeT 0Ch OP/INHAT;
-4

B) rpaduku QyHKIHNA y = 3x u y = 1,5x — 2 HaknaAbIBatOTCs IpYyT APYTY;
Tx+12 6—4x

10

r) rpadukn QyHKIUH y = nepecekator ock OY B oHOMI

TOYKE.
13. Eciu m3BecTHO, 4TO Tpaduk (YHKIHHA y = kx + 2 MPOXOAWT Yepe3 TOUKH
a) M(=2;4), 0)N(5; 2), To HaiinuTe 3HAYEHHE YTIIOBOTO KOA(PUIEeHTA k.

14. Ecin m3BectHO, uTO Tpaduk (QyHKIHH y = —3x + b TPOXOAHUT Yepe3 TOUKH
a) A(-7;-12), 0)B(3;-7), To onpeaenute 3Ha4eHUE .

15. B omHO# U TOM ke MPSIMOYTOJIBHOW CHCTEME KOOPIWHAT IOCTPONTE TpaduKu
¢yukumii y = 10 — 2x u y = 2x + 2. HazoBuTe BUA yIoB, 00pa30BaHHBIX MEKIY
KaJIbIM I'paMKOM U MTOJIOKUTENBHBIM HarpasieHuem ocu OX. Onpenenure ad-
CLIMCCY U OPAMHATY TOUKH [I€PECeUeHHs] TUX IPahUKOB.

16. OnpenenuTe KOOPAMHATHI TOYKH ITEPECEUCHUs JIAHHBIX Ha PUCYHKE 3 rpad)uKoB
¢ ocsiMu KoopanHaT. HalianTe muromanas Moy4eHHBIX TPEYTOIBHUKOB.

YA YA YA ‘ \
a)| |\ 0) p B) \

4 / —H

=y

=
™
o J

UCT
.
17. Tocrpoiite rpaduk

CedeHHS 3TOTo Tpad
TO TPSIMOYTOJIBHOTO TPEYTOJILHUKA.

— X U OTIPEAETTUTE KOOPAMHATHI TOUKH TIEpe-
OpAWHAT. BeruuciuTe miomaap morydeHHo-

163



Kakue BenmMuuHBI SBISIOTCS MPSIMO MponopuroHaibHeiMu? Kakoit hopmynoit
3a1aéTCs MPSIMO TIPOTIOPITHOHATBHAS 3aBUCUMOCTD?

Ecmu B popmyne y = kx + b b = 0, To kak Oymer 3armmcana sta popmyna? Kakyro
3aBUCUMOCTEL 0003HadaeT 3Ta hopmya?

B npsmMoyronpHON crucTeMe KOOpAMHAT MoCTpoiite rpaduk GyHKIUU y = 3x.
Uemy Oynet paBeH y ipu x = 0? KoopnnHaramu kakoi Touk siBisiercs apa (0;

0)? Yto o3Ha4aeT paBeHCTBO L=37
X
[Mocrpotite rpaduk ¢pyHkimu y =—3x. Ha ocHOBe paBeHCTBa Y — _3 mowere m BoI

X
000CHOBATH pacIoiiokeHue Ha rpaduke Touek A(—2; 6), B(12; —36), C(—100; 300)?
HazoBute, B Kakux udeTBepTsAX pacronararorcs rpadhukn GyHKIWA y = 3x U
y = —3x. Kakasi 3aBUCHIMOCTb €CTh MEK/y YE€TBEPTSIMH, B KOTOPBIX pacroiara-
10TCs Tpad UKy, U YIIIOBBIM Kod(uimenToM k? Omnpenennre BUI yria, 00pa3o-
BAaHHOTO KaXKI0M M3 IBYX MPSIMBIX C MOJIOKUTEIbHBIM HanpasieHneM ocu OX.
BrickaxuTe CBOM MBICIIH.

3aBUCUMOCTb, AaHHas Gpopmyiol y = kx (k # 0), Ha3pIBaeTCs MPSMO MPOIIOP-

HUOHAIBHON 3aBUCUMOCTBIO. [ padyukoM MpsiMO MPONOPLHUOHATBHON 3aBUCHMOCTH
SIBIIIETCS MpsIMast, MPOXoJAiias yepe3 Hadajo cuctembl koopauHar O(0;0). Ipu

k

> 0 rpaduk IpSMO IPOTMOPIMOHAILHON 3aBUCUMOCTH pactosaraetcst B [ u 111

qyetBepTsX, npu k < 0 — Bo II u [V uerBepTsix.

1.

2.

3.

4.

. . *
(YerHo). Kakue n3 dyHKIMIA, 3aJaHHBIX HIKETTPUBEIEHHBIMHU (bopMynaang-

IOTCS TIPSIMO TIPOTIOPIIMOHANBHOM 3aBucHUMOcThI0? [louemy? Hazomfite\gHak £
B IPSIMO MIPOTIOPLUOHAIIEHON 3aBUCHMOCTH.

a)y=-x; 0)y=x% B) y=%; Ny=10+x; o 1) ; y=—§-
Omnpenenute yrioBoit kodhduiuenT k£ B HaHH p > a = —2x
0) y=—x; B) y = 5x. Bmecro x u y 3anmm e uucna, 4ToObl uX

OTHOIIICHHE OBIIO PAaBHO A.
Kakas Touxa, HE3aBHCHMO OT gHau@Ks W BCET/Ia PACIoNaraeTcs Ha rpaduke
K

pynximu y = kx? KoopmuftarsRck TOYEK JOCTATOYHO 3HATH, UYTOOBI
MOCTPOUTHh TpapuK MpsIMO WPOIPpIHbHANEHONW 3aBucuMocTu? [lo-Bariemy,

KaKyIo U3 JBYyX quex e BB ?

[Mocrpoiite rpad HKIM y = 4x u y= lx B MPSIMOYTOJIBHOW CHCTEME
KoopauHat. PaGuonaRaroTcs Y MOTydeHHBIS 4rpa(b1/n<1/1 B OmHON dYerBepTH?
[Touemy? B atoit rcTeMe KOOpIUHAT ImocTpoiTe rpaduk Gpyaknnn y =—4x. B
Kagmg ueTBEPTAX OyJIET pacronaratrbecs rpapuk?
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5. Onpenenute k, eciiu rpaduk GyHKIUHU )y = kx IPOXOJUT Yepe3 TouKy: a) M(5; 12);

1
o) N (—4; Ej . [Ton kKakuM yI7IOM pacIoyIOKEHBI 3TH MPSMBIC K OCH abciucc?

6. OnpenenuTe 3HaK k HAa OCHOBE JAaHHBIX rpaduxoB (pucyHOK 1) M oOOcHyiTe
cBoii oTBeT. Hamumure popMysasl 3TUX QYHKIHH.

YA YA YA
2
1
10 % ) 0 % o 1 %
-2
puc. 1

7. Kakyro npsimyro o0pa3yroT TOYKH ¢ abcuuccoid, paBHOU «0»? MoxkeTe ju BbI
Ha3BaTh NPSIMYI0, KOTOPYIO 00Pa3yrOT TOUKH C OpAMHATOM, paBHOH «0»? 3anaiite
9TH TpsIMBIE (POPMYITOH.

8. K rpaduky kxakoit pyHknmm oTHOCATCS maHHble Touku: A(—1; 7), B(4; —28),
1
C(_E; 3,5) , D(5,1; —35,7)? O0ObsicHUTE, KaK BBl 3TO ONPEACIUIIH.
9. CoracHO COOTBETCTBHUIO, JJAHHOMY Ha PUCYHKE 2, HAMMIIHUTE YIIOBOH KOA(]-

¢unment, Gopmyny rpaduka IpsMO NPOIOPLUHOHATBHON 3aBucuMOcTH. Onpe-
JIeNTUTe, B KAKUX YETBEPTIX pacroyaraercs rpapuk.

puc. 2

10. a) Korya rpaduk rmpsiMo poropiuoHaIbHOM 3aBUCUMOCTH
JKUTEILHBIM HaIpaBICHUEM ocH adbcmmcc: 1) ocTphIid

0) ['padmk kakoéi mpsMON MO OTHOIICHHWIO K OCH OP/INMAT MBIIETCs: a) ma-
pajuienbHbIM; 0) neprneHauKyasIpHbIM? [Ip@BeauTe mpuMephbl TAKUX MPSIMBIX.

11. Onpenenure 3HaK k 1 b 1715 THHEVFBTXE)Y RKUNII300paKEHHBIX HA PUCYHKE 3.

a) _VA 6)[ Ry B 4 F) yA

=Y
=Y
=Y

r puc. 3
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BcnomuuTe TO, 4TO BBI M3y4Yan O B3aHMHOM PAaCHONIOKEHUH HPSMbIX Ha IUIO-
ckoctu. CKaXuTe, KaK Ha3bIBAIOTCS MPSMBIC, HE MMEIOIIE KaKOH-TT00 o0mIei
TOYKH, MMEIOIINE O/IHY OOIIYIO TOUKY MIM OECKOHEUHOE YUCIIO0 OOIIHMX TOYCK.

[TocTpoiiTe B 0HON MPSMOYTOJIBHON CHCTEME KOOpAWHAT Tpaduku (YHKIUN
y=2x,y=2x+ 1 uy=2x— 1. Onpexenure ux B3aUMHOE PACIIOJIOKCHHE
1 OOBSICHUTE, TI0YEMY OHHU PAcCIIOIarafoTcsi MMEHHO Tak. BermoMHHTE MpU3HaK
NapaieIbHOCTH MPSMBIX.

[TocTpoiite B 0gHOW MPAMOYTOJIBHOM cUCTeMe KOOpAMHAT rpaduku (yHKIHN
y=—x+2uy=3x+2. Onpenenure nx B3aHMHOE PacIIOJIOKEHNE U OOBICHHTE,
MOYEeMY OHHM PACIONIAraloTcs UMEHHO Tak. Ha3oBuTe yrioBbie KOdQQUIEHTH! £.

[TocTpoiiTe B 0fHOMN MPAMOYTOJIBHON CHCTEME KOOpAUHAT rpaduku (YHKIUN
x J—
y=05x-2, y= — OrmpenenuTe UX B3aUMHOE PACIIONIOKECHUE U OOBSICHU-

TC, IOYCMY OHHU pACIIOJIararoTCsl MMCHHO Tak.

Bo3MOoXKHBI 3 TIONOKEHUS NPSIMBIX, 33IlaHHbIX popMmynamMu y =k x+b ny=kx+b,:

1. Tlpu k, # k, npsimble y = kx + b, uy = kx + b, nepeceKkarOTCs B OHON TOUKE.

2.Nlpu k, =k, b, =b,npsmbie y = kx + b ny =kx + b, coBnajaior. o

3.llpuk, =k,, b, # b, npambie y = k x + b uy = kx + b, ABIAIOTCA NapajieREbIMU.

HpﬂMLIe Hapaﬂﬂeﬂbﬂble l'lpﬂM])Ie coBImagawT l'[pﬂMl)Ie ep TCH
YA YA -
1 1
o1 % 0 % 00 | X
\
N\i
)

puc. 1
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1.

2.

OmnpenenuTe B3aMMHOE PaCIIOIoKeHUE IPaPUKOB QyHKIIHH.
a)y=4dxuy=4x+5; 0)y=x+9uy=-3x+1;
2x-22

5
JlxaBuz yTBEp:KAAET, UTO I'pa UKy JaHHBIX HKE PyHKLUHI napasuiensHsl. [1o-a-
memy, rnpas iu IxaBua?

B)y=10x+1uny=—10x—1; ry=x-llm y=

15 10 12 3
a) y=—x+6uy=5+6; 0) y=—x-1u y=—x+—;
)y 3 4 )Y 25 4 30 4
7 9
B)y=x+7uy=7+x; r)y=§x+6ny=;x+6.
.Ectb 1 ommbOka &y T A 6 A 5 A
B TIOCTPOCHHMH 3a- A \ K
JaHHBIX  TpagukoB =\ \» 3
(puc. 1)? Kak, no-Ba- FINAYA W
¢
IeMy, JIOJDKHBI OBITh \w\ \ 1 AN
PACIIONIOKEHbl  JTH INEEE NN ol T T
rpaduku? Ortser \ b
000CHYyIiTE, TOCTPOUB \ N EETEIE R -
MPABUITBHBIN TpaduK. puc. 2

. [TocTpoiiTe rpaduku HKeNpUBEAEHHBIX (DYHKIMA B OJHON MPSMOYTOIHHON

CHUCTEME KOOpIMHAT W ONpelesITe HX B3auMHOE pacnojioxeHue. CpaBHUTE
yroBoit ko3ddunmenT k st KaXx10ro cirydas.

a)y=-2x+7uy=0,5x-35,5; O)y=x+T7uy=x-75;
B)y=1-2xuy=x-3; rNy=—-x+5uy=0,2-x.

Kak pacmonararorcst psiMble ¢ pa3JIMYHBIM YIIOBBIM Kod(duimerrom? Y \
MOYKETE CKa3aTh O B3AaUMHOM PACIIOJIOKESHUH MPSIMBIX C OIMHAKOBBIMH

koadpunmenTamMu’?
. BMecTo 3BE3/104KM B NMPUBEIEHHBIX PABEHCTBAX BIUIIUT

rpadvKy MOMYYeHHBIX (DyHKITHIA:

1) ObUIM MapaJIeIbHBIMU; 2) IEPECEKAINCH; 3) COBIAIAIH 3TO BO3MOXKHO).
a)y=*xumy=x*x+5; 0)y= 19uy=—*x+9;
B)y=s*x+0,luy=—*x+0,1; 4% uy=x-1,5;

5 * 1
0 y=2+6uy=tx—6 ¢ T y=sx+l,
) Y= y ) y=3%+

. [Toctpoiite rpadukng Argbrypyngimn. OnpenenuTe KOOPANHATBI TOYKH TEpe-

CCUCHHS TIPSMBIX:
aA)y=5x-Tny=5+2% 0)y=—x—-6uy=3+x;
B)y=x—-4uny=1-2x; r)y=7xuy=5+3x.
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1. IToe3xm IBUKETCS CO CKOPOCTHIO v KM/4 3 baky B Munrsdesup. CKOJIbKO KHJIO-
METpPOB IIyTH TPOENET O3 3a ¢ 9acoB?
2. Paccrostane ot baky mo MunrsueBnpa o0o3HausTe s (kM). Kakoit dopmymnoit
MOYKHO OTIPEJICITUTh JUTHHY ITyTH, IPOJIeIIaHHOTO rmoe3aoM? Harmmmmure hopmyity.
Baky M» Munrsiyesup
M £ (4ac)
~

s (kM)

°

3. Beuncnure ¢ moMomipio  3ToH  (hOpMYIIbI
paccrostHue s mpu ¢ = 0,5 waca; ¢ = 2 4yaca;
t=2,5 gaca.

4. Kaxk n3MeHsieTcsi 3HaUCHHE S U ¢ BO BpeMsI IBU-
xenus1? Kakast u3 9TUX BeIMUYUH, [10-BalLEMy,
SIBTISICTCS] 3aBUCHMOM, a Kakasi He3aBUCHMO?

3HaueHue IEPEMEHHOH S HAaXOAUTCS B IPSIMOIPOIIOPIUAHAIBHON 3aBUCUMOCTH OT
3HAUCHHUH TIEPEMEHHBIX / U 0.

3aBHCUMOCTH IIEPEMEHHOM S OT IEPEMEHHOM ¢ (TN ) CINTACTCS Py HKIMOHAIBHOM
3aBHCHMOCTBIO 1 0003HaYaeTcs, Kak s(¢) (4TeHHUE: 3¢ T3). s(t)=v-t

1. Ha pucynke 1 nzo0paxén rpaduk ABrKeHUS aBTOOyca M aBTOMOOHIIS. I@cnomﬁ
PHUCYHOK, OTBETHTE Ha BOIIPOCHI.

A
t(qac) —
6
5
4
3
2
1 — pucll
| ﬁ——///
0 ‘20 4 | 60 | 80 50 | 180 | 200 | 220 | s/Gom) g

a) CKoJbKO Kmoﬁ mpgkxas aBroOyc 3a mepBble 3 4aca? A CKOJIBKO KHJIO-
MeTpOB Tpo&Xasr aBTo b?
anu 00e MaIluHbI 10 OCTAHOBKH?
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r) KakoBa Obl1a CKOpOCTh Ka)KJ0H MalIMHBI 10 OCTAHOBKHU?
1) CKOJTBKO TTPOCTOsIIIAa HA OCTAHOBKE KaXK/ast MarimHa?
e) KaxoBa Obi1a ckopocTh aBTOOYCA ¥ aBTOMOOMIIS TTOCIIE OCTAHOBKHU?

[Temexon paBHOMEPHO MPSIMOIMHEHHO ABIKETCS CO CKOPOCTRIO 3 kKM/4. PaccTos-
HUE §, IPOIIEHHOE TIeIeXo0M, BbIpasute uepes ¢. [locTpoiite rpaduk 3aBucu-
MOCTH paccTosiHusl oT BpeMeHu. [lo rpaduky ompenenure myTh, MPOWUICHHBIN
nermexoqoMm 3a 0,5 gacos, 1 gac, 1 yac 30 MUHYT.

3. AsromoOunu A u B nHavamn

As (km)
JIBU)KCHUE OJIHOBPEMEHHO
HaBcTpeuy JApyr K apyry. ITo
600 JAHHOMY TpaUKy JIBYKCHUS
SO0~ ——1 T, A (puCyHOK 2) ompeenure:
400 1 —
300 g a) CKOJIbKO BPEMEHH MPOILLIO
200 =t | b OT Hayaia JIBUKCHHUS aBTO-
100 el MOOuIIeil 10 uX BCTpeun?
1 t (4ac) .
0 1 ) ] A ! ! 0) Kakoe ?&CCTOHHI/IC MIPOTIEN
N KOXIbIii  aBTOMOOWIb IO
puc. 2

BCTpeun?

B) CKOJIBKO KHJIOMETPOB COCTABIISIO PACCTOSHUE MEXIy aBTOMOOWISIMH 70 Ha-

yaja qBIDKEHUS?

r) KakoBa ckopocTh Ka)Ka0ro aBTOMOOMIIS?

Ha pucynke 3 man rpaduk IBHKCHHIS
MemIexo/1a no NpsIMON JIMHUM OT ITyH-
kta A 1o nynkra B. Ucnons3ys rpa-
(UK, onpenieNnnTe HUKECIeAyIoIIee:

a) KakoBo paccrostHue Mexay myH-
KTOM A ¥ ITyHKTOM B?

0) C kakoi cpeaHel CKOPOCThIO JIBU-
JKeTcsl merexon’?

B) Ha xakom paccrosnuu ot myHkTa B
OTJBIXAJT TIETIIEX0? .

r) CKOJIbKO BPEMEHH OH OTJBIXAI?

2 3 45 6 !
.
1) Uepes kakoe BpeMs OCIe OCTAaHOBKU o[l 1o1éN 1o myHkra B?

B gactax AC, CD u B]%pacc STHUE §
.

0
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1. Kakumu npubopamu usmepsiercs: temmeparypa? Ckaxu- ) l
T€, YTO BbI 3HAaeTe 00 MCIOIB30BAHUH ITUX MTPUOOPOB.

. KakoBa Temneparypa 3amep3aHus U KHIIEHUSI BOJBI?

3. Kakas temnepatypa Tena 4eqoBeka CUMTAETCS HOPMaJlb-
HOWM? Ecnu mpu u3MEpeHuu TeMmIepaTypbl 4YelloBeKa, |
TepMoMeTp nokaszbiBaeT 39°C, HACKOIBKO 3TO BBIIIE HOP-
MaJbHOM TeMIepaTypsi?

4. Kak u3mepsieTcs TeMmeparypa Bo3ayxa?

[\°]

/. o ]

Temneparypa, B OCHOBHOM, n3Mepsercs B rpagycax Llenscus (°C), nnorga ®a-
penreiita (°F). CBsi3b Mexay Temneparypamiu 1o Llenscuto u @apenreiity n3o0pa-
XKEHa Ha pucyHke 1. Mexny AByMs 3TMUMHU BeJIMYMHAMU U3MEPEHMsI €CTh CBSI3b:
9TOOBI TepeBecTH Tpaaychl Llemscus B rpagycer ®apenreiita ucnonb3yercs Gop-

myna F==-C+32, yTo0bl nepeBectu rpanycbl @apenreiita B rpamycol Llenbcus —

dopmyna C = g -(F-32).

B Anenuu u CILIA ona uzmepenus memnepamypul uc- L00° C Temnepatypa 212 F
nonwvzyemcs wikana @apencevima. [punsamo 0°C=32°F, KHIEHHSI BOJBI

100°C=212°F. Kaocooe denenue wixanvt Dapeneetima
oepémcs 3a 1°F= % 30ecv 180°F = 212°F — 32°F

(pasuuya medxncoy memnepamypoii kunenus u mevne- 37 C Temneparypa 98,

TeJa 4eJ10BEKa

pamypou 3amepzanus 600st). Llxana Dapenzeiima . Tevmeparypa ® .
ovLa npeonodicena 6 1724 200y Hemeykum gusuxom 0C 3aMep3anis BOXbI 32F
Januenem I'abpuenem @apeneetimonm. puc. 1

Ipumep 1: IlepeBenute 25°C B rpamycsl PapenreiiTa.

9
Pewenue: icnonszyem popmyny F = 3 C+32 nnane elbcus B DapeHrenr:

oepérca C =25, F= 2-25 +32="77. OtBeT: 77° F.
IMpumep 2: Ilepesenure 68°F BSLknLc
Pewenue: cionbzyem (bopMy‘ F- 2) nas nepeBona dapenreidita B
Henbcwmii; 6epé —-(68—32) =20. Otsert: 20° C.
. . 9

1. IIpoBepwTe BepH aBeHcTB 0° C =32°F; 37°C=98,6°F u 100° C=212°F,
nuc 3yst hopmyiy.
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. C momMo11pro TepMOMETpa HalIuTe Temreparypy Kiacca Win KOMHaThI 1o dapeH-
reuTy.
. Onpenenure 3nauenue no GapeHrelTy HIKETIPUBEAEHHBIX TPATyCHBIX MEP:
a)60°C; 06)15°C; B)S50°C; 1)85°C; m)30°C; e)55°C;
xK) 63°C; 3)5°C; n) 53°C;  #)47°C; k)122°C; ) 18°C.
. Onpenenure 3nayenue no Lenbcuro HUKENpUBEAEHHBIX I'PAyCHBIX MEp:
a)41°F; 0) 113°F; B)S59°F; r) 149°F; 1) 239°F; e)194°F;
€) 95° F; x) 104° F; 3) 80° F; n)34°F;, i) 87°F; k) 100°F.
. B HmxenpuBen€HHON TabMuUIle MOKa3aHa TeMIlepaTypa Bo3AyXa B HEKOTOPBIX T0-
ponax u paiionax AszepOaiikana B staupape. JlomomHuTe TadmuIy.
Hassanmue ropo-
JI0B U paiioHOB
°C 14° 20° 16°
°F 64.,4° 75,2° 62,6°
. Hamuk moOuT mitaBaTh Ha CriHE B OTKPHITOM OacceiiHe pH TeMIepaType BOABI
20-30°C. Ecmm Temmeparypa Bombl Oynetr 120°F, OymeT nm maBaTh B OacceiiHe

Hamux? Yto6bl HamMuk ctai miaBaTh B OacceiHe, Kakas JOKHA OBITh MaKCH-
MajbHas 1 MUHUMAaJIbHAas TeMrepaTypa Bosl o dapeHreiry?

baky I'sumpka | Cymraut MunrsyeBup  Hlexu Arnam

. Ha ocHoBe uccnenoBanuii mo moGalbHOMY MOTEIUICHUIO yUEHBIE MPOrHO3UPY-
10T, uTo B Ompkaiimue 60-70 et cpefHss Temieparypa MOKET YBEITHYUThCS Ha
4°F u 9°F. D70 3HauuT, 4TO B SIHBApE, HAIIPUMEP, BMECTO CPEIHEN TeMIIepaTypbl
65°F Temnieparypa Oynet konebnercs ot 69°F no 74°F. Ckoibko rpagycoB HC&IL—
CHsI COCTABIISIET COIVIACHO MPOTHO3Y CPEAHsIsl TeMIepaTypa B ssHBape?
)IN
0

. [IpakTnyeckas padora. Yyammuecs kinacca Jensarcd Ha Tpu rpymnmsl. K
TpyTIa KJIeuT Ha JTUCTHI PUCYHKH JTIOOMMBIX BUAOB CIIOPTA, B3ATHIE U3 HATOB
| 11
e

i uHTepHeTa. [lom pucyHKOM 3amrCchIBalOT B Tpagycax bC epawypy
BO3/yXa, COOTBETCTBYIOIIYIO BRIOpaHHOMY BUIy criopTa. Kasielas REym a-
€T cBOKO paboTy JAPYroi rpyrmre u AaéT 3aJlaHue TepeBec @ ychl L{enbcust B
rpagycel Dapenreiita. 3aTeM Kakaas TpyIina IpoBepseT BEPEPCTH OTBETA, COOT-

BETCTBYIOILIETO UX PUCYHKY.

- C mOMOIIBIO KaJIbKYJIATOpA TIEPEBQ e B Wapenreiit ninn dapenreiita B

]_ICJ'IBCI/Iﬁ MMPOBOAUTCH CICAYIOIUM

eoec=2 % [9][ ][ 5¢P®[60N
2) 140° F=2 7 [14¢)

BBIYHCIUB C IOMOLLBIO BKYJISITOPA, TOTIOJTHUTE PAaBEHCTBA:
a) 32° C za4F; 6)70°C=7?F; B)99°F=?C; r) 159°F=7?C.
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1. IlpubaBbTe K KaXJI0M CTOPOHE PaBEHCTBA, 3aJaHHOTO (GopMyJioi y = —3x + 2,
onnouneH 3x. Kakoe paBeHcTBO BbI momydminn? CKOJBKO MEpEeMEHHBIX yda-
CTBYET B 9TOM paBEHCTBE?

2. Kak BbI Ha30BETe ypaBHEeHHE 3x + y = 2?7 Eciiu B 3TOM ypaBHeHHH X = 0, TO Ka-
KO€ 3HadeHue moydut y? A ecnu y = —4, To ueMy OyJeT paBHa epeMeHHas x?

VYpaBHeHue Tuna ax + by = ¢, B KOTOPOM d, b 1 ¢ — SIBJISETCS 331aHHBIMHU YHUCTIaMHU @,
X ¥y — IepeMEHHbIE Ha3bIBACTCS JIMHEHHBIM YPABHEHHEM C JABYMs IEPEMEHHBIMH.
Hanpumep, B ypaBHeHun 2x —3y=5a=2,b=-3, c=5.
KopHem ypaBHeHus ¢ IByMsI IEPEMEHHBIMU HA3bIBACTCS TaKasl [apa UX 3HAYCHHM,
KOTOpasi 00palllaeT 3TO ypaBHEHHE B BEPHOE PABEHCTBO. YPABHEHUS, MMEIOLIHE
OJIMHAKOBOE MHOKECTBO PEIICHNUH, HA3bIBAIOTCS PABHOCHIBHBIMU YPAaBHEHHUSIMHU.
Csoticmeo 1. Ecniu B ypaBHEHHUH K KaKI0H CTOPOHE PaBEHCTBA PHUOABHUTH TN BBI-
YeCTh OTHO H TO K€ YHCIIO, TIOIyYUTCSl PABHOCHILHOE YpaBHEHHE.
Cesoiicmeo 2. Ecnmi B ypaBHEHHH KXy CTOPOHY PaBEHCTBA YMHOXHTH HIIH
pa3aenuTh Ha OJHO M TO K€ YHCIO, OTIMYHOE OT HYJIS, MOIYIUTCS
PaBHOCWIBHOE €My YpaBHEHHE.

IIpumep 1: B ypaBaeHnu Sx — 2y = § nmepeMeHHYIO ) BRIPA3HUTE Yepes X.
Pewienue: V3 xaxx1011 CTOPOHBI pABEHCTBA BHIUTEM SX:
Sx—2y—5x=8—5x.

Kaxnayro cTopony paBenctBa —2y = 8 — 5x momenuM Ha (—2): y = —4 . 910
PaBEHCTBO — BBIPAYKEHUE ) YEPE3 X.
CornacHo cBoiicTBaM 1 u 2, ypaBHeHust Sx —2y=8uy=—4 + WUJIbHBIE.
Ipumep 2: B ypaBHeHuu S5x — 2y = 8 NEPEMEHHYIO X Bb
Peuwerue: kK KaX01 CTOPOHE pAaBEHCTBA MPHOABHTE 2
Sx—=2y+2y=8+2y
Kaxnyro ctopony paBeHCTBa 5x =8 + 2y noxgenuM Ha 5:

_8+2y

5 2y

CormnacHo cBOHCTBaM 1 u 2 yp 2y=8u x=— + R PaBHOCHIILHBIC.
IMpumep 3: Kakas napa “KOI}HCM ypaBHeHI/m Sx—2y=28?
Pewenue: Ecnu By n5®—2y=8x=1,1051-2y=8umy=-1,5. Cnenona-
TenpHo, Tlapa (1; Ki ypaBHeHUS Sx — 2y = 8.
IockosbKy K10 HUIO% COOTBETCTBYET KaKOE-TO 3HAYCHUE Y, TO JIt00ast mapa
(s v), npeobpazyrolasl ypaBHEHHE B BEPHOE PABEHCTBO, SIBJISIETCSI KOPHEM YPABHEHHUSL.

nx=-— + —_— = 3T(¥pa}3 LIpa)KCHI/IC X 4epes y.

172



1. Ecmm B ypaBHeHNU ax + by = ¢ a = 0, To Kakoi BUI OHO TIPrOOpeTéT? B momy-
YeHHOM ypaBHEHUH npuMuTte b =3 1 ¢ = 6 . OnpenienuTe y U MOCTPoiiTe rpaduk.

2. Ecnu B ypaBHenuu ax + by = ¢ b =0, To xako# Buj oHO ipruoOpeTér? B momydeH-
HOM YpaBHEHUH NPUMHTE @ = —2 U ¢ = 4. OnpenenuTe x 1 NOCTPOUTe rpaduk.

3. Ecnu B ypaBHenuu ax + by = c a =0 u b = 0, To Kakoii Buj 0HO iproOpeTér? B
KakoM cirydae paBeHcTBO () = ¢ Oyzet BepHbIM? Hampumep, 4To 03HauaeT paBeH-
ctBo 0 = 57 OO0CHYITE CBOW OTBET.

4. B ypaBHenuu ax + by = ¢ y Beipasute yepes x. [lpua =2, b =1, ¢ = 3 xaKko#i BuxI
npumet auneitHas pynkuus? [loctpoiite e€ rpaduxk.

[Ipsimast, oOpa3oBaHHasi B KOOPJAUHATHOH MJIOCKOCTH MHOKECTBOM TOYEK, C KOOP-
JIMHATaMU, ABJISIONIMMHCA KOPHAMHU YpaBHEHHS ax + by = ¢, Ha3bIBaeTcs rpagu-
KOM 3TOTO ypaBHEHHUS.

B nuHEeiHOM ypaBHEHUH ¢ ABYMS IIEPEMEHHBIME ax + by = c:

a) eciu XOTs ObI OMH U3 KOO (PHUIIMEHTOB OTIUYEH OT HYJIS, TO €r0 rpahukoM sB-
JSIeTCsI psAMast;

0) ecmu a = b =0, ¢ # 0, TO ypaBHEHHE HE UMEET KOpHs. B 3TOM cityuae ero MHO-
JKECTBOM PELICHHUH SBISIETCS IIyCTOE MHOXKECTBO;

B) ecii @ = b = ¢ = (0, TO B CHIIy TOTO, YTO KOOPAWHATHI JIFOOOW TOUKH HA KOOPAWHAT-

HOH IUTOCKOCTH SIBJISIFOTCS KOPHEM YpaBHCHUS, €O rpa(bm( — MHOXXECTBO BCEX TOUYCK
IIJIOCKOCTH.

1. B ypaBHeHuu ax + by = ¢ mepeMeHHbIE X U Y 3aMEHUTE MIEpEeMEHHBIMU m U 1. Ka-
KO€ ypaBHEHHE BbI Toy4nuTe? SIBISETCS JIM MOJYyYEHHOE B 9TOM Cllydae ypaBHe-
HHU€ IMHEHHBIM yPaBHEHUEM C JIByMs iepeMeHHbIMU? ViMeeT nu 3Hauenue, e@nu
0003HaUUTh NIEPEMEHHBIC IPYTUMH OyKBamMu?

2. a) SBnsroTCs M JaHHBIE YpaBHEHUs JTMHEMHBIMHM YpaBHEHHUAMHU C JBYMS Iepe-

MEHHBIMH?
3x—y=11 xy+x=-8 m—-n=9
x*—=Ty=5 a+8=0 s+3t=-92
12x + 6y =19 a—-5y=10 0,6x—2,4y=-3
OOBsICHUTE IPUYUHY, TOYEMY HEKOTOPBIC M3, HEHUI HE SBISIOTCS JINHCHHBI-

MH yPaBHEHUAMH C JBYMs] [IEpEMEHL
0) B BEIOpaHHBIX BaMH 13 TAOIHIIBI
MU YKKUTE KOOPPHUIUESHTBLY, b

PpaBHCHUAX C IBYyM NIEPEMCHHBI-

3. B Tabnune nansl SHaedig NQQEMERHBIXY 1 ).
X -5 3 0 4 5
y 0 3 < -5 -3 0
Kaxast u3 2@ux nap sIBIsieTCsl KOpHEM ypaBHEHUs: a) 2x +y=—5; 0)x +3y=-5?
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10.

11.

12.

13.

14.

15.

. Kakas uz map: (3;-10); (=3;12); (0,1;11); (1;2); (2;1) siBusieTcst KOpHEM

ypaBHenus 10x +y =127

. CocraBbre 11000€ JIMHEHHOE ypaBHEHUE C JBYMsI IEPEMECHHBIMU C KOPHSIMH:

a)x=3; y=15; 0)x=0,7, y=-5.

. [Lxkamunb, BeIpa3uB x depes y B ypaBHEHHH 4x — 5y = 20, MOTydnsI BeIpakeHHE

o 20+5y

, a Camup momyumn paBeHctBo x = 1,25y + 5. Kto u3 Hux mpas?

OO0ocHyi#iTe CBOI OTBET.

. B ypaBaenuu 3u + v =4 BbIpazute: a) IEpeMEHHYIO ¢ 4epe3 v;  0) epeMEeHHYI0

v uepes u. B 00oux ciyyasix onpeaenuTe 3HaYeHHe v pH u = 2.

. B nmaHHBIX ypaBHEHMsIX BBbIpa3uTe IEpeMEHHYI0 y uepe3 x. Hailiaure kopeHb

Ka)KIOTO YPaBHEHHS.
a)dx+2y="17, 0)-Sx+y=-12; B) x + 15y =-30; r)3y—14x=21.

. Onpenenure KopeHb ypaBHEHUS X + 2y = 18, cocTOSIIUN U3 IBYX OJUHAKOBBIX

YHUCCII.

Ecnu onauM 13 kopHE# ypaBHeHust ax + 2y = 8 Oynet napa (2; 1), To onpenenure
ko3¢ punmenT a. Halinqure 3HaueHne y B 9TOM k€ YpaBHEHHUH TIpH X = 5.

OTtHocsTes 1 K rpaduky ypaBHeHus 3x + 4y = 12 HKenpuBeAEHHBIC TOYKN?
a)A(1;3);  6)B(04;,0);  B)C(0;3); 1r)DG;1); 1) E(-6;7.)5).

MoryT 11 KOOpJMHATHI OJHOH TOYKH OBITh KOPHEM HECKOJIBKUX YpaBHEH
B atom ciydae kak OymyT pacrionararbes TpaduKe TUX YpaBHEHUH? .

a) [Ipoxonsat nmu rpadukn 3-X ypaBHeHH# 3x — y = —5; —x + 1@ = 21;
11x + 21y =31 uepe3 Touky A(—1; 2)? [Touemy? \
3y=15,2
KY.

0) EctbnuTouka, oTHOCSIIAsACS K rpaduKaM BCeX TPEX ypaBHEHHM :
—x+4y=19; 5x — 3y =-10? Ecau ecThb, TO GD@T}/
[MoctpoiiTe rpaguiKu HIKETPUBEAEHHBIX YpaBHE

a) 2x —y = 6; 6) x + 6y =0; B) 1, o

r) 1,5x+ 2y =3; n) 0,5x—y=1; e) 5,4y =10,8.

[MocrpoiiTe rpaduku HIDKCE EHHbIX YPABHECHMIA:

Ax—y—-2=0; + 3y =4;
B) 2x =y +4; )—(x—y)=4.
Ecim ussecti ,d1Q T ypaBHeHUS 24x — 15y = 42 IpoXomuT depe3 TOUKy

A(3; 2a), To HARTH
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1. HammmmTe HECKOIBKO Tap YUCEN, SBISIONINXCS KOPHEM ypaBHEHHS X + ) = 3.
SBnsrores i kopHeM ypaBHeHus napsl gucen (0; 3); (3; 0); (1; 2); (2; 1)?

2. HanumuTe HECKOJIBKO Map YUCE, SIBIAIOMINXCS KOPHEM YpaBHEHHSA X — Y = 1.
Kakasuz map ancen (0; 3); (3; 0); (1;2); (2; 1) Takxke sBIsIeTCSI KOPHEM ypaBHEHUS
x —y = 1?7 Bpickaxxute cBOE MHEHHUE.

3. Ilocrpoiite rpaduk ypaBHeHul x + y =3 u x — y = 1. Onpenennre KOOpAUHATHI
TOUKM MX mepeceueHus. Kakas mapa 4mcen okaszanach KOOPAMHATaMHU ATOM
ToukH? Beickaxute cBOE MHEHHE 00 HTOH mape yuced.

ax+by=c . .
YpaBHEHU S, BBIPa)KESHHBIE B BUJIE , HA3pIBAIOTCS CHCTEMOI JINHel-
a,x+by=c,

HbIX YPaBHEHHUii ¢ IBYMs1 lepeMeHHbIMU. 31ech a,, b, c,, a,, b,, ¢, — ko> PUIIHEHTBI,
a X 1y — epeMeHHbIC.

3HaveHue maphl 9rce (x; ), 00pomarommux 00a ypaBHEHHS CHCTEMBI B BEPHOE IHCIIO-
BOE PABEHCTBO, HA3BIBACTCSI KOPHEM ATOM CHCTEMBI. [0/ perieHneM CHcTeMbl TOHHMa-
eTCsl HaXOXKICHHE €€ KOPHS MJTH JIOKAa3aTeIbCTBO ero OTCYTCTBHSL. [I0CKONbKY Ha TIO-
CKOCTH JIBE TIPSIMBIE MOTYT HAXOJHUTHLCS B TPEX MOJNOKEHUSIX MO OTHOMICHHIO IPYT K
TIPyTY, TpauKu ypaBHEHNH CUCTEMBI IMHEHHBIX YPAaBHEHUH C JIByMsl IEPEMEHHBIMH
TaK)Ke MOT'YT HAXOJIUThCS B TPEX MOJIOKEHHSIX 110 OTHOIICHHEO APYT K PYTY: MPSIMBIC
JU00 TIEPECEeKa0TCs, THO0 TapaslIeIbHbI, TH00 HAKIIAABIBAIOTCS APYT HA ApyTa.

y AN AN
CooTHolIeHHE

- Yscino kopHeii B3saumopacnooxe
\Koaq)qmuueﬂmn) U J rpagukos
i h fl"pa(bm(l/l ypaBHeHI/Iﬁ\ 1 VY cucremsl
Y A ﬂ CHCTEMBI YpaBHEHUU
a, b2 NIEPECEKAIOTCS €CTh TOJIBKO
L VA B OJIHOM TOUKE. VA OJIUH KOPCHb.
f Y I'pacdukn
a _b ¢ ypaBHEHHU 5
— = * aBHQUii
a, bz e, CHCTEMBI O B
MapaJUICIbHEL. '
. N A 4
4 N /Cpa‘(b BHE 1”4\ V cucremsl N Y N
ﬂ:ﬁ:ﬁ chdre ypaBHEHHUIA
a, bz c, Ta8BAI0TC €CTb OECKOHEUHOE =
IPYT Ha Jpyra. MHOXECTBO KOPHEH.
N i/ AN J
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IIpumep 1: CucreMy ypaBHEHUI {2x —y=4 pemuTe rpaguyecKuM CrocoOoM.

x+y=35
Pewienue: B kaxx10oM ypaBHEHHN CHCTEMBbI BBIPA3UM ) 4EPE3 X.
. |ly=2x-4
[Toctpoum rpaduk norydyeHHbIX ypaBHECHUN 5 .
y=o=x

Hy=2x-4 2)y=5-x A

x |y X |y N

0o -4 0 5 2

2 0 5.0 2 A
Kak BugHO 13 pucyHka 1, rpaguku ypaBHeHUH y = 2x (l) 7 >
—4uy=135—x nepecekarorcsa B Touke A(3; 2). Cie- :‘ .
JOBaTEIbHO, KOPHEM CHUCTEMbl ypaBHEHUH SIBISIETCS ~
napa (3; 2). Otset: (3;2). 3 puc, 1

[IpencrarieHHast B 00pa3iie CUCTeMa JIMHEWHBIX YPAaBHCHHI C JIByMsI IEPEMEH-
HbIMH ObLIa pelieHa rpagpuyeckuM cnocodom. Ho He Bcerma perieHne CucTeMbl
ypaBHeHHH rpaduueckuM crocodoM ObiBaeT ynoOHbIM. [ToTOMY UTO HHOTA CITOXK-
HO TOYHO OTIPENEIUTh KOOPIMHATHI TOYKH ITePECEUEHUs rPa(HKOB.

— 4 =
1. [IpeoOpazyermmTouka A (1;3) 06a ypaBHEHHSI CHCTEMBI ypaBHeHI/II/I y

B BepHOe paBeHCTBO? Kakme koopamHaTsl OyayT y TOYKH, OTHOCS rpa-
(ukam o6oux 3TuX ypaBHeHUI? OOOCHYITE CBOH OTBET.

2. SIBNSIOTCS TN 9MCIIOBBIE apbl a) X =3; y=1; 0) x = HEeMICHCTEMBI

.| x+y=4,
ypaBHEHUH
2x—y=2
3. Kax Xagumka MOXKET IPOBEPUTH, KOP KaKOM CUCTEMBI YpaBHEHHUI:

? OOBSICHUTE, KaK BBI ATO IIf

2) {x =y-1, ‘6? 1 20,
3x+4y=0; 4
SIBIISTFOTCSI ‘II/ICJIOBI)I v(—=2;-6), (-4; 3)?
4. densnorcs i Qu =3, v=—1 pelnieHueM CUCTeMbl YPaBHECHUIA:
3u—v=_§, v+2u =35,
Tu—2u =23; u +2v=1
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5.

10.

11.

CocTaBbTe CHCTEMY JIMHEHHBIX YPaBHEHUH C AByMs IIEPEMEHHBIMHU, PELICHUEM
KOTOPOM ABJISIOTCS YUCIOBBIE Tappl a)x =5,y=—-1; 06)m=0,n=10.

. Ompeniennre KOpeHb CUCTEMBI YPaBHEHUH 10 TpadukaM, MpUBEIEHHBIM Ha pH-

CYHKe 2.
a) AY 0) JA B JA

\

\ /

_
=

AENEN .
of 1\l ™ [/] [No1 | ['x 0

=y

\ puc. 2

. Onpenenure myTéM 1ox00pa YMCIOBBIC MAPBI, YIOBICTBOPSIOLINE YPABHEHHIO

y=2x-3nx+y=3. [IpoBepsTe BEpHOCTh BAILIETO OTBETA, IIOACTABUB YHCIA
BMECTO NIEPEMEHHBIX X H Y. [locTpoiiTe rpad ik ATUX YpaBHEHUH U ONPEIeTUTe
KOOpPAMHATBI TOUKU X nepecedeHus. CoBmaja Iy MOMyUYeHHAs] BAaMH YHCIIOBAs
rapa ¢ BEIOpaHHBIMH BaMH YHCIaMuU?

. [IpeacraBnenHble CUCTEMBI YpaBHEHUH pelIUTE IpaduIecKuM CriocoooM:

a) Y =4ax, 6) y X, B) Y =4x, r) Y =23x,
y—x=3; y—x=—4; x—y==-3; 4x—y=3.

. OTMeThTE M COCAMHUTE TOYKH IepecedyeHUs] rpaduKoB Ka)IOTO ypaBHEHHUS,

Bxojsero B cucremy, ¢ ocsimu OX u OY. Ilo rpaduky HaiinuTe KOOpAUHATHI
TOYKH TEPECEUEHNUS TOTYICHHBIX IPAMBIX.

x+y=5, 2x+y=1, xX+2y=5, x+3y=6, ¢
a) 0 B T
x—y=1 2x—-y=3; 2x—y=15;

2x+y=7T \
[Ipexne, ueM MOCTPOUTH TpaduK CUCTEMbI ypaBHEHUH, onpeaenme KORIUEETBO
e¢ kopueil. [loctpous rpaduk, ydoeaurech B BEpHOCTH BAILEIO o

x—y=1, x+y=0,
a) 0)
x+3y=9; “3x+4y=14;
) x+2y=4, 3x 2y =6,
B
—2x+5y=10; 3x+10y
Omnpenenute 6e3 MOCTPOCHUI KOJ'I HEH CUCTEMBl yPaBHECHHIH:
) 4y—-x=12, B) 2x=11-2y,
a
3y+x=-3; 2y—— 6x=22-4y;
y—=3x=0, X+ —x+2y=8§,
r) e)
3y—x=06; y——0,5x x+4y=10.



12.

13.

14.

15.

16.

17.

18.

19.

20.

CocraBbTe Takoe JIMHEHHOE YpaBHEHHE C AByMs IIEPEMEHHBIMH, YTOObI OJHUM
W3 €ro KOpHEW ObUIM KOOPJMHATHI TOYKU IepeceueHus: rpaduka ypaBHCHHS
4x +y =" c ocsio Ox.

CocraBbTe Takoe JMHEHHOE ypaBHEHHE C JBYMs ITEPEMEHHBIMHU, YTOOBI OHUM
U3 ero KOpHEH OBUIM KOOpAWHATHI TOYKHM TepecedeHus rpaduka ypaBHEHUS
5x =7y =14 ¢ ockio Oy.

CocraBbTe Takoe JTHHEHHOE ypaBHEHHE C JABYMs MEPEMEHHBIMHU, YTOOBI ITO
ypaBHEHHUE C ypaBHEHHEM — X — ) = 4 00pa30Bajo CUCTEMY:

a) C OIHUM KOpHEM; 0) ¢ OECKOHEYHBIM MHOKECTBOM KOpHEH; B) 0€3 KOpHSI.
CocraBbTe TakHe TMHEHHbIC YpaBHEHHUS C ABYMsI IEPEMEHHBIMH, YTOOBI X rpaUKu:
a) OBLIH MapaiIebHBIMU; 0) rmepeceKanch;

B) HaKJI/IBIBAIUCH JAPYT HA JIpyTa.

[Ipu KakoM 3HaYE€HUU a y CUCTEMBI YpaBHEHUI HET KOpHS?

ax—y=2, 5 Tx+8y =12,
a

3x-2y=-5; 6x—ay=2;

Sx+ay=-6, 9y-3x=0,
B) r)

9x—18y =20; ax—8y=-10.
[Ipu kakoM 3HAYEHUH k Y CUCTEMBI YpaBHEHHI O€CKOHEYHOE MHOXKECTBO KOpHE?

2 1

){5x+3y=2, 5 PRt
a

10x—ly = 4 PRSI

28 4

12x+ky =15, 9y +hkx =2,
B r

4x+8y =5;

L
0,5x+7,2y=1,6.
[Tpu kakOM 3Ha4YE€HUU b y CUCTEMbI YPABHEHUH TOJIBKO OJIMH KOPEHb \

bx+8y =12,
a
18x—-3y=-1; 6
S5x+ay =6,
B)
9x—-18y =20;
[Ipu xaxom 3Ha4eHNM a u b =4:
a) mapajuieIbHbL, BIBAROTCS IPYT HA APYTa; B) IIEPECEKAIOTCS?
. . | 7Tx+my =5,
[Tpu xakom 3Haue eMa ypaBHECHUH:
28mx+y =10
a) He IMEET KOPBL, 0) nMeeT OECKOHETHOE MHOXKECTBO KOPHEH;

B €ET TOJIBKO OJTMH KOPEHB?
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1. [IpumuTe 32 €MUHUILY MACCHI =X, ﬂ =y, ¥ =1 1 Ha OCHOBE BECOB, JAHHBIX
Ha pPUCYHKE, HAMMIINUTE YPaBHCHUS ¢ NByMs nepeMeHHbIMU. Kakue ypaBHEHUS
BBI MTOJTy4nIn?

2. Bosemute rupu 7 ¢ o0enx wam 3. B mepBhIX Becax 3aMEHUTE THPIO

BTOPBIX BECOB. Kakoe ypaBHEHHE BbI na || u 777 rupu. Kakoe ypasnenue
HOJIy4YHUTE B 3TOM Ciaydae? N Bbl Tomyunte? CKOJNBKO TepeMeH-
fift ifﬁ HBIX YY9aCTBYIOT B 9TOM YpaBHEHHH?

=2 P=y=1=1

4. BospMmuTe ¢ 00CHX Yl MOCIEIHUX BECOB THPH ||| . 3aMHUIINTE MONYYEHHOS
ypaBHeHue. Onpenenure 37ech 3HAYCHUE TIePEMEHHOH ).

5. TlonyuyeHHOE 3HaYeHUE NEPEMEHHON ) 3alMIINATE B IIEPBOM WM BTOPOM ypaB-
HEHUX BMecTO y. ONpenennTe x U3 MOJyYeHHOTo ypaBHeHHUs. OTBET 3aUIINTE
B BHJIE TApPHI (X; V).

6. OOBsCHUTE, KaK MOIYYMIN pe3ynbrar. Kak MOXXHO Ha3BaTh ATOT CIIOCO0?

[Ipu pemenny cucTeMbl TMHEWHBIX YPAaBHEHUH C AByMsI TIEPEMEHHBIMH 9acTO HC-

MOJIB3YIOT COC00 moacTaHOBKH. CII0CO0 MOJICTAHOBKH OCYIIECTBISIETCS B CIIC/TY-

OIIIEH TTOCIIEIOBATEILHOCTH:

1. B ogHOM U3 ypaBHEHHI OIHA U3 IEPEMEHHBIX 3aMEHSIETCS APYTOM.

2. BripaxkeHue 3aMeHEHHOMN MEPEMEHHOM 3aMMCHIBAETCS HA CBOE BO BTOPOM yp®B-
HEHUH.

3. Pemras mony4eHHOE JTMHEHHOE YpaBHEHHUE ¢ OTHOM MEpPEMEHHOM, HaXOAMM 8Ha-
YEHUE [IEPEMEHHOM.

4. TlomyueHHOE 3HaUEHHUE NMEPEMEHHOM 3aITUChIBAEM B IIEPBOM Ypa 0-
€M Mecte (B ypaBHEHUH, T/C OJHA TICPEMEHHASI 3aMEHECHA JIPYIO SHHOM ),
Y HAXOJIUTCS 3HAYECHUE BTOPOU NEPEMEHHOU.

5. OtBeT 3anmchIBaeTCs B BUAE MapHIL.

IIpumep 1: Pemmre cucremy ypaBHelgm CII0COOOM TTO/ICTAaHOBKH.

Pewenue: B nepsoM ypaBHEHUH BbIP
BBIPQKCHUE 3aITUIIIEM BMECTO ) op HeHuu: 2x + 3(6 — 3x) = 11.

Pemast ypaBuenue, Halige® x: 28+ 18 =11, Te.x=1.

3anucaB NOJTy4eHHOE 3HaUeHHE HHOH X B BBIpa)KE€HUE ) = 6 — 3X, HAXOIUM )
y=6-—3"-1=23. Takum QQ0pa3Om, x ny=3. OTeer: (1; 3).
IIpoBepka: BepHocTs pa MOJKHO TIPOBEpHUTH, 3amucaB mapy (1; 3) B oboux
ypaBHEHUAK g3 1 +3=6m2-1 +3-3=11.

HHYIO ) "epe3 x: y = 6 — 3x. 910
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3x+4y=3,
2x-3y =19
Pewenue: B nepBoM ypaBHEHUH NIEPEMEHHYIO X BBIpa3uM yepes y. Mexay noiayyeH-
HBIMHU CUCTEMaMU ypaBHeHI/Iﬁ CTaBUTCA 3HAK UMINIMKAIUU <> (Ka)KIIaSI TIIOJTy4YCHHas
CUCTEeMa ypaBHEHHI PaBHOCHIIbHA TTPEIBIIYIIEH).

Ipumep 2: Pewinre cucteMy ypaBHEHUI { CIIO0COOOM TTOJICTAaHOBKH.

3x+4y=3, 3x=3-4y, 3 x=2
2r—3y=19  |2x-3y=19 _ |. 3-4 < 3 <
X=3y= y= 2.277Y 3,219 6-8y—9y =57

OTtBert: (x; y) = (5;-3).

M N ) ) {xzs,
3 =

y=o3 y=-3.

1. B mpuBen¢HHBIX IWHEHHBIX YPaBHEHUSAX C ABYMS TEPEMEHHBIMH BBIpa3HTE:
1) nepeMeHHYO X Uepes y; 2) mepeMeHHYI0 y 4epes X.
a)Sx—y=12; 0)x+7y=-9; B) 8x — 15y =10; r) S5y —3x=3.
OO0bsicHHUTE, KaKylo IIePEMEHHYIO0 YIOOHEee 3aMEHUTH B KaKIOM ypaBHeHUH. O00-
CHYITE CBOI OTBET.

2. Ha ocHOBe pHCyHKa 3alUIINTE JMHEHHBIC YPaBHEHHS C JIBYMSI NIEPEMEHHBIMHU.
3amucaB MX B BUJAE CHUCTEMbI, pelInTe rpa)uueckuM CIocoOOM MU CIIOCOOOM

MOJICTAHOBKH. J[Jist yOeIUTEIBHOCTH IPOBEPHTE CBOM OTBET. \




5. 2) 3(x—y)+5x=2(3x—2), 6) 10+5(x—5y)=6(x—4y),
"V Vax-2(x+y)=4-3y; 2x+3(y+5)=-5-2(y—2x);

3(y—2x)—(5y+2)=5(1—x),

2-5(0,2y—2x)=3(3x+2)+2y,
) 4(x-2 = .0 -
(x— y)—(2x+y)—2—2(2x+y), 7—6(x+y)—2(3—2x)+y.
x y x y Pemas CHCTEMBI
5 + 57 5, ) + 3 =3, vou_ , ypaBHEHHIA, IEPBOHA-
6.a) Xy 6) x y 8 ‘lt 5 L YaJbHO CIIEAYeT W3-
Z_§=0,5; §+5=§; EJFE:O' 6aBUTBCS OT APOOH.
Jst aToro cienyer o6e CTOPOHbI IEPBOTO
5% +2= —4, 2x 5y =-3, | ypaBHEeHHs YMHOXHTH Ha 20, a CTOPOHEI
B) x2 y5 | r) 53x 7‘;} BTOPOTO ypaBHEHNUs — Ha 60 (TIouemy?):
366 6 8 hursv=0 & Ju=-2
2m n 6x y 4
— T = 1, —+== 23 39
) 5 3 ¢) 5 15 3arem, IPUMEHSISI CIIOCO0 IO/ICTAHOBKHY,
m Tn x 2y 1 pELICHUE CUCTEMBI YPABHCHHUI TOBOHUT-
E_?_ > E_?_ < cs o koHIa. OTBet: (—15; 12)
Xty X7y _g Xty X7y _,
2 37 9 3
7.2) Xty X=YV L 0) 2x—y_3x+2y:_20.
3 4 ’ 6 3 ’
Tm—2n 2m =6,
B) - r)
5n—8m _
3
2x+y-8=0 \
8. ’
a {3x+4y—7=0; *
7)’7_)‘ -2, 6
B) w — 4’ 5’ r)
3
y—3x 1 Tx+3y
2 5 7 ’

) x+5 y e + 3 V.
9. 11 (2—m)x+4my—6=0,
. [lapa perenust cucTeMel y I+ ( A — l)y L _ bacrionaraeres Ha
ocu abcyce. Onpenenute m 1 KOpeHb CUCTEMbl ypaBHEHUH.
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1. Ilpumure ﬁ =x, ﬁ =y, 7 =1 1 Ha OCHOBE TONOKEHHS BECOB, IAHHBIX HA PH-
CYHKE, 3allUIIUTE JIH- ' B2
HEWHBIC YPABHEHUS C
IBYMsI IEPEMEHHBIMH.

Kakue ypaBHeHMs Bbl OTy4HIn?

2. Ha BTOpbIX Becax MOMEHSNUTE MECTaMU MPABYIO U Jie-
By1o yamy. Kakoe ypaBHeHUE BbI IOJyYUTE B 3TOM CiIydae?

3. Cnoxwre rupy, HAaXOISIIMeCs Ha OFHAKOBBIX Yarax Becos [ u III. C oboux var Be-

COB CHUMHUTE OJIMHAKOBbIE TpU. UeMy paBHO 3HaueHHe x?

4. Ha BTOpbIX Becax MOJOXUTE BMECTO §] TMPH, COOT-

BeTcTBytomue x. Kakomy umciy crana paBHa nepe-

~ = MeHHas y? 3anumure
= oTBeT (X; ).

ITpu pemeHnn cucTeMbl JJMHEHHBIX YPABHEHUH € ABYMs IEPEMEHHBIMU HCIIONbB3Y-
0T TaKoKe c1ocod ciiokeHns1. Criocod ci10skeHusl IPOBOIUTCS B CIIEAYIOIIEH MOCIen0-
BaTeNIbHOCTH:

1. Ecnum B cucreme ypaBHEeHHH KO3(DPHUIIMEHTHI TF000H OTMHAKOBOH MEPEMEHHOM SIBIISI-

FOTCSI IPOTUBOIIOJIOKHBIE YUCTIA, TO YPABHEHUS CKIIABIBAIOTCST CTOPOHA K CTOPOHE.
2. Ecnu B ypaBHEHUsIX HE Y4aCTBYIOT OIMHAKOBBIC IIEpeMEHHbIE, KO3 OUIIMEHTHI

KOTOPBIX BBIPAYKEHBI TPOTHUBOIIOI0KHBIMHU YUCIIAMH, TO YPABHEHUSI YMHOXKAIQT -

Csl Ha YMCII0, OTIIAYHOE OT HYJISl TAKAM 00pa3oM, YTo0bI KOAPDHUIUEHTHI OTH

13 TIEPEMEHHBIX CTaJId OOpaTHBIMU YUCIaMU. YPaBHEHHUsI HOBOM TIOJy4EHHO

CHCTEMbI YPaBHEHUH CKJIaJbIBAIOTCS CTOPOHA K CTOPOHE.

3. Pemras noydeHHOE JIMHEWHOE YpaBHEHUE C OMHOM MEPEMEHHOHN, HaXQAIMy§gHAC-
e

HUE NIEPEMEHHO.

4. HaiinenHoe 3HaY€HUE MEPEMEHHOM 3aITUCHIBACTCSI BMECTO ATOU
B OJIHOM U3 ypaBHEHHUU CHUCTEMbl YpPaBHEHHUU U HAXOIU e BTOPOU
MIEPEMEHHOM.

5. OrtBeT 3amuchIBaeTCs B BUJIE Maphl.

IIpumep 1: Pemure cuctemy ypaRHeH 3 +2y :lf, CIoco0OM CIIOKEHHSL.
y =

Pewenue: B nepBoM ypaBHeHNY KOHGHUUECHT y paBeH 2, BO BTOPOM YpaBHEHHH
xe — 1. CrnengoBaTtenbHO, eciy Rax/ OpPOHY BTOPOrO YpPaBHEHHUS YMHOYKHUTb
Ha 2, TO B TOMyYCHYOM YPaBHEHH ¢unmeHT y Oynet paBeH —2.

3x+ 2y = 6’ (YMHO)K‘ TO| 2 3x+ 2y = 6’ (CxazipIBaeTCs CTOPOHA K CTOPOHE) <> Tx= 28’

2x—y=11 4x-2y=22 4x-2y=22

x=4

’ = OtBeT: (x; ) = (4; -3).
Bt (5= (4 -3)
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. |4a+3b=17,
IIpumep 2: Pemmre cucreMmy ypaBHEHUH {Sa 3p—4 CI0cOo0OM CIIOKEHHUSI.
Pewenue: Kaxnyro cTopoHy IEpBOro YpaBHEHHsI yMHOXHM Ha 2, KaXIyI0 CTOPOHY
BTOPOTO YpaBHEHMsI Ha 3 (WIM IEpBOE ypaBHEHHE MOXKHO YMHOXHTb Ha 5, BTOpoe
ypaBHEHUE Ha —4).
{4a +3b =17, (Vmuowum xaxayio cropony na 2) - {8a +6b =34,

15a—-6b=12

(CkuazpIBaeTCsi CTOPOHA K CTOPOHE)
Sa — 3b = 4 (YMHOKHM KaX1y10 CTOPOHY Ha 3)

23a =46 o Ja 2 o Ja 2
Sa-2b=4 5:2-2b=4 b=3 Orteert: (a; b) = (2; 3).

1. YMHOXas KayKIyI0 CTOPOHY ITPUBEAEHHBIX TMHEHHBIX YpaBHEHUH C IBYMs IEpeMeEH-

HbeIMH Ha: 1) 3; 2)-5; 3) % ;4) 0,7, HanMIKTE PAaBHOCWIILHOE €My YpaBHEHHUE.

a)3x—-4y=18; 0)8x+04y=-1; B)-1lx—19y=0; 1) 5y+%x=—7 .
OOBsicHUTE, TIOYEMY 3TH YPaBHEHHs PAaBHOCHIIBHBI.
2. ITpuBeaEHHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUH C JBYMsSI IEPEMEHHBIMU PEIIUTE

rpaduecKuM criocoboM u criocodoM ciokenus. [lomyunnn nu Bel B pe3ynbrare
ouHaKoBble napsl uncen? [Touemy?

2) x+y=11, 6 Sx-2y=1, B) 2x+y=0, . 2x+4y =8,
x-y=4 3x+2y=T, x—y=6; x+2y=4.

3. Pemmre cucteMbl ypaBHEHHH CTIOCOOOM CIOKEHUSI:

a) 2x+y=11, 6) 5x-2y=6, B) 4x+7y 40, \
2x-y=09; Tx+2y=6; 4x+9y 24;

r) x+3y=17, ) 4x+3y=-15, e) 2x-5y= 6
2y—x=13; S5x+3y=-3; 4x S5y

« x+5y=3, 3) 2y—-3x=6, u 4x+3y
x+4y=2; y=3x=9; 6x+5y——7

i 4x—-5y=-22, 7x 9y,‘ x+6y=0,
3x+2y=18; 5x+3y— 6; x+4y=4.

4. Kaxxmoe ypaBHEHHE cngTeML BIpa3H une ax + by = ¢ u pemmure crocooom

CIIOKEHUS:
2) xX+5y— 7 0, x— 4=0, B) 36x+33y+3=0,
x—=3y=— 5x+3y+1=0; 12x-13y+25=0.
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10.

. ['paduk ypaBHeHUs1, NpUBENEHHOTO B BUIE ¥ = kx + b, IPOXOAUT Yepe3 HUKECIIe-
JIYIOIIHE TOUKH:
a) A(5; 5) u B(-2; -2); 0) M(8; —1)u B(—4; 17);
B) K(4; 1) u B(3; -95); r) C(—19; 31) u B(1; -9).

Harnmmure ypaBHEHUs ATUX MPSIMBIX.

. ['padux ypaBHenus y = kx + b nepecexaer ocu KoopauHar B Toukax (—2; 0) u
(0; 6). YueHHK yTBEp)KIACT, UTO YPaBHEHHE TPSMOM BBITJBIINT, Kak y = kx + b .
IIpaB 1u oH, no-BameMy?

. I'padux nuneiinoi ¢pyHkuum nepecekaetr ocb OX B Touke ¢ abcuuccoit 6, och
OY — B Touke ¢ opauHaToi — 2. HanumunTe ypaBHEHNE 3TOM MPsIMOH.

. Hannmwmre ypaBHeHue kaxJ0i MpSMOi Ha 0CHOBE I'paMKOB, JaHHBIX Ha pHC. 1.
a) AY 0) JA B JA
D 01 | % BTN
puc. 1
. YIIpOCTUTE CUCTEMY YpaBHEHUH U peH_II/ITe CHoco0OM CIIOKEHHSL:
a) 0) B)
4 3 6 3 3
5x—x;y=11, LI B
r) Xty M3 12 e)
2y — 3 =11 6x+5y=150;
X y 4a-5b-10=0,
—+==1,
K) 14 6 3ja_b_ 1_ 0;
2x+3y=-12; 5 3 3
YpocTture ypaBHEHHUsI, HAliIsl IPOU3BEACHUE JBYY , 1 HAIUTE KOPEHb CU-

CTEMBI CITOCOOOM CIIOKEHHUS
o (3 +5)=( x+1 0
2x-3 (5y+7 =
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Be1 yoke 3HaeTe, 9To 331241 MOBCEAHEBHON KU3HA MOYKHO PELINUTH, IOCTPOUB Ma-
TEMaTHUYECKHE BBIPAKEHN S, ypaBHEHN 1. Perienune 3a1a4, HOCAIMX MPaKTHYECKNH Xa-
pakTep B OBITY, MOYKHO OCYILECTBUTH IOCTPOCHUEM JIMHEHHBIX YPABHEHHUH C ABYMSI
MEPEMEHHBIMH. [[J151 TOCTPOEHMSI CUCTEMBI YPABHEHHI, COOTBETCTBYOLIEH CONEpIKa-
HUIO 33Ja4H, CIICAYET PUAEP>KUBATHCS CIIEYIOMIEH MOCIE0BATEIHOCTH:

1. OmpenenuB HEM3BECTHBIE B YCIOBHUHU 3a4a4d, 0003HaYNTh UX OykBamu. CTpo-

SITCSl YPaBHEHUS, COOTBETCTBYIOIINE YCIOBHIO.

2. [NomydeHHas cucTeMa ypaBHEHUH pemaeTcs JTI0ObIM CrIocoO0M.
3. Ilposepsiercs, oTBEUYAET JIU TPEOOBAHMSM 3aa4 IIOJIyUYEHHbIN PE3ybTar.

3agaua 1: B noHenenbHUK Ha TPEHUPOBKY U3 ydaluxcs 7 Kiacca He npuia 1 ge-
BOYKAa M 5 MAJIBYMKOB M KOJIMYECTBO JIEBOYEK HA TPEHUPOBKE MPEBHIIIATI0
KOJIMYECTBO MAIIBIMKOB B 2 pa3a. B cpeny Ha TpeHHpPOBKE HE y4acTBOBa-
s 1 ManeuuK U 9 geBodek. B aToT pa3 konn4yecTBO MaJIbYMKOB MPEBbIIIA-
JI0 KOJIMYECTBO JIeBoYeK B 1,5 paza. B msaTHMITY ke Bce IPHUIIUTH HA TPEHU-
poBky. CkoibKo JieTeit 7 kiracca ObUTO Ha TPEHUPOBKE B TISITHUILY?

Pewenue: JleBouexk 7 kiacca 0003HAYUM X, MaJIbuH-
kOB — y. COIIaCHO yCJIOBHIO, B ITOHE/ICIIEHUK
YUCIIO AEBOYECK OBLIO (X — 1), MaJIBUUKOB —
(y — 5) u mocKoJIBKY JIeBOYEK ObUIO B 2 pasza
OoJbIliec MaJBYMKOB, TO MOYKHO 3alKCarh:
x —1=2(y —5). B geTtBepr uncio neBOYCK
ObU10 (X — 9), ManpunKoB — (y — 1) U MaIB4n-
KOB ObLJIO B 1,5 pa3a Gosbliie 1eBOYEK, TO3ITO-
My Oymer y — 1 =1,5(x — 9).

YIpocTum KaxJ0€ ypaBHEHHE CUCTEMBI:

x1=2(y=5),  [x-2y=-9,
y-1=15(x-9) 7 |y-1,5xr=—12¢5

=13, B IATHUILy Ha TPEHUPOBKE yya-
CcTBOBaJIO 17 meBouek u qnkos. CieqoBaTeNbHo, Becero Obuio 17 + 13 = 30

yJanmxcs. Orteet: 30 yyamuxcs.
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3anmaua 2: TpuTeTpanu u 1Be pydku cToAT 80 TATTUKOB, TPU PYIKH U IBE TeTpamn — 70
rSUKOB. CKONBKO OYyyT CTOWTH ISTH Py4eK u 6 TeTpajeii?

Pewenue: 1llena omHOM TeTpaau U OTHOU pyUKH
HEeM3BECTHA MO ycloBHIo. X coot-
BETCTBEHHO 0003HAYNM Yepe3 X U V. X TATAK

[TockonbKy COTITaCHO YCIOBHIO TPH TETPAIU U

IBe pydku cTosT 80 TSIMUKOB, TIEPBOE YpaBHE-

Hue cucteMbl Oyzmet 3x + 2y = 80. C apyrout |

CTOPOHBI, TPU PYUYKH H ABE TeTpaau cTosT 70

IAIUKOB, CIIEI0BAaTEIbHO, BTOPOE YpaBHEHHE

Oyzner B Buze 2x + 3y = 70.

3x+2y =80 (Ywmommu xarzyio cropony ma 3) - 9x +6y =240,
—4x—-6y =-140
CJ0XUM COOTBETCTBEHHBIC CTOPOHBI ATUX YPaBHCHUH:

- 5x =100, - x =20, - x =20,
3x+2y =80 3-20+2y =80 y=10.
Pewenue cucremsl: x =20 u y = 10. CrienoBarenabHo, o1Ha TeTpaab cTOUT 20 rsmnu-

KOB, oziHa pydka 10 rsmuxoB. Torna nate pydek u 6 terpazgeit: 5 - 10+ 6 - 20 =170
(rsmukoB) = 1 maHar 70 TAMUKOB. OrtBet: 1 manar 70 rsnukos.

Y TATIUK

2x+3 y= 70  (YMHOKEM KaxKIyIO CTOPOHY Ha -2)

1. a) Cymma aByX umcen paBHa 45, a pazHocTh 9. V3 nByX umcen OgHO paBHO HO-
JIOBUHE CyMMEI uncen 45 u 9, a BTopoe — MOJOBUHE Pa3HOCTH umcel 45 u
[To-Bamemy, 310 Bo3MokHO? [loCTpoiiTe COTNTACHO YCIIOBHIO 3a/ladll CHCTEMY
YpaBHEHUH U, PEIIUB ero, 000CHYHTE CBOI OTBET.

0) Haiigure npou3sBeneHue uncell, cymma KOTOphIx paBHa 118, a §a3HdeTs <83,6.
[TommyuenHsble yncaa OKPYIVIMTE 0 LIEJI0TO YHCTa.
B) HaiinuTe Takue 1Ba uncia, y KOTOPBIX Pa3HOCTH ObY
CyMMBI. B 3TOM citydae onpezenuTe, BO CKOJIBKQ
MeHbLIero yncia. Kakyio yacte Gonpliero yucia
O0bocHy#Te CBOI OTBET HECKOJIBKUMH IPUMEPAMH.

2. a) Eciim u3 14 M TKaHU MOYKHO gmm@xnx M 2 TEeTCKUX MajbTo, a U3 15 M

TOM K€ TKAHU 2 MYKCKHX P TO, TO CKOJIbKO METPOB TKaHH HEOO-
XOAUMO JJIS OTHOTO MYXKC HOYTO JIETCKOI'O IaibTo?

6)B S5 60anHx u 1l CHb poOkax nexut 156 pydek. B Gonbime xo-

pobKu HOMQHa s ®a 12Pydek 6ompire, ueM B MaJICHbKHE KOPOOKU. CKOIBKO
pydeK B Kax¥ioil KQpo

B 1I10. BUHC UX
quciIo OOJIbIIe
ISIET MEHBIIIEE YHCIIO?

3. JIBa rosia Hazaj bUJI cTaplile CECTPHI B 2 pas3a, a BOCEMb JIET Ha3aJl — B 5 pas.
C 0 JIeT OpaTy U cecTpe ceiuac?
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4. 3anaua-cka3ka: BepOntoj ¥ KOHb ObUIM HAaBBIOYCHBI MEIIKAMHU OJMHAKOBOM
MacChl B pa3HOM KonndecTBe. KoHb mokaioBajcs Ha TSHKECTh Tpy3a. A BepOTon
ckazan: «llouemy TbI )anyembes? Ecnu HaBbIOUMTH HA MEHS OJUH U3 TBOUX
MEIIIKOB, TO MOU Tpy3 Oy/eT Tsbkernee TBoero B 2 pasza. Eciu s Tebe otnam ofauH
W3 CBOMX MEIIKOB, TOTJa Haml Ipy3 OymeT ommHakoB». OmpenennTe, CKOIBKO
MEIIIKOB HECJIO0 KaXKI0€ U3 KUBOTHBIX.

5. Ecnmu Axmen Bo3bMET y DnpunHa 100 ManaroB, To y AXMena eHer Oy/eT B 1Ba pasa
Oomnbie, yeM y DnpanHa. Ecim Axmen otnact OnpunHy 10 MaHaToB, TO y DiburHA
nerer Oyzer Oodpie B 6 pa3, yeM y Axmena. CKONBKO JISHET Y KaXKI0TO MaTbIrKa?

6. Kaxxnipiil nens 8 nmomansam u 15 kopoBam naércs 162 kr kopma. M3BecTHo, uTO
KOPM, KOTOPBIH Haérest 5 momaism, OoJblie Kopma, KOTOpbIid 1aéTcst 7 KopoBam,
Ha 3 k1. OmpenennTe, CKOJBKO KAJIOTpaMM JaéTcs KaKIIOH JIOMIaau U KaxXaou
KOPOBE Ka)JIbIil ICHb.

7. B naByx uanax 140 2 Boasl. [locne ncnons3oBanus U3 nepsoro 4yaHa 26 7, a u3
BTOpOTO YaHa — 60 7 BOJbI, B IEPBOM YaHE OCTAJIOCh BOJIBI B 2 pa3a Ooliblile, 4eM
BO BTOpoM 4aHe. CKOJTBLKO TUTPOB BOABI B KAXKIOM YaHE OBLIO TIEPBOHAYATLHO?

8. CocraBbTe 3a/1a4 Ha OCHOBE NMPHUBENEHHBIX CHCTEM YpaBHEHWH U pemnre eé
pasHbBIMH crIocO0aMH.

) {3x+2y=66, 6) 1
2x+2y = 46; x+5y=44.

x+y=55,

9. Ha nieBy1o yally BeCOB, HAXOZSIIUXCS B PABHOBECHUH, ITOJIOKEHO 9 OJMHAKOBBIX
CJIUTKOB 30JI0Ta, a Ha TpaByro Yamry — 11 oJMHAKOBBIX CIUTKOB cepedpa. Eciu
MOMEHSTh MECTaMU OJIMH CJIIMTOK 30JI0TA C OJHUM CIMTKOM cepeOpa, TO JieBas
gamra ctaHeT jerde Ha 13 1. CKOJIbKO TPaMMOB BECHUT OIHMH CIIUTOK 30J10Ta M
OJIUH CITUTOK cepebpa? *

10. I1epBrrii pabounii padoran 15 auel, Bropoii — 14 qHei u o6oum 3a padoly 3
rtatuiy Beero 234 manara. M3BecTHO, 9TO cyMMa JI€HET, IOy YeHHBL HS
paboThI IepBOro pabouero OOJIbIIE CyMMBI ACHET, IOy YeHEBIX s THI

BIX

BTOpOro paboyero Ha 22 MaHara. ONpeIesIuTe CyMMY JIcHE K-
IIBIM pabouuM 3a | eHb.

H

11. B ogroM O6uoHe Ha 5 7 MoJtoka OoTbIne, YeM B IpyroM. Ecit UTh U3 TTIEPBOTO
OuI0Ha BO BTOPO# 8 .1 MOITOKa, TOT/Ia BO BTOPQM OM/I0HE MOJIOKa Oy/IeT B JiBa pasa
Goublie, 4eM B riepBoM GuoHe. CKOIBKO I 0JI0Ka OBUIO B KaXKJIOM OuioHe?

12. Ha ckomnpko ciemyer yMeHbIUTh caO)] 08 aT00b1 pa3sHOCTH IpH I€TICHUH Ha
5 u 7 B ocTatke uMmena 1, 1 HEJOITHQE YaGEHOC, MOIyYEHHOE NP TIEPBOM JIEIe-
HUH, ObLIO Obl HA 4 egyHu 0J1b [IOJIHOTO YaCTHOTO, MOJIy4€HHOTO MPH
BTOpOM JesieHun? ®
a) Uro ynoOHee IpURSTH 3@ He THOE B IPUBEAEHHOH 3a1aue?

0) Pemmre, cocraBus Yy YPaBHEHUI.
B) IIpo € BEpHOCTH BaIlleTO OTBETA.
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1. U3 Bepmmabl B nponssonbHoro Tpeyronsuuka ABC nposeaute npsimyio DM,
napauiensHyo ctopone AC (pucyHok 1). D B M

2. Kakumu siBstores ymisl ABD u BAC? Kakum
CBOMCTBOM 00JIQIAOT STH yIIIbl?

3. Uro BeI Moxere ckazath 0 ZMBC u ZACB?
OnunakoBa u ux rpagycHas mepa? [louemy?

4. Kaxum yrom sBrsiercst ZDBM? Cymmoit ka-
KHUX YIJIOB MOXKHO Noka3zatb ZDBM? Ckonbko
rpagycos coctaBisier cymma ZBAC + ZABC + ZACB?

puc. 1

CymMMa BHYTPEHHVX YITIOB TPeYrofibHUKa

Cymma eHympeHHUX Y2106 mpey2oavHuKa pasua 180°.

Yeaosue Teopemsl: B AABC ZA, /B, ZC — BHyTpeHHHE YIIBL.

Yr1Bepxaenue teopembi: LA+ /B + £ZC=180°.
JlokaxuTe Ha OCHOBE PaBEHCTBA BHYTPEHHUX JIeKa-
IIMX HAKPECT YIJIOB M BEIMYMHBI PA3BEPHYTOTO YIJIa.

1. MosxeT nu OBITh y TPEYTOIFHUKA: &) /IBA OCTPHIX yIia; 0) ABa MPSAMBIX yIJIa; B) 1T
TYIBIX yIVIa; T) OIMH TYNOH 1 ouH npsiMoit yrsl? [lowemy? OGocHyiiTe Boii orer.

2. a) Ha3oBure BUJ YIVIOB y IPSMOYTOJIBHOTO TpeyroibHUKA. UTo BbI MDKERE CKa-
3aTh O CyMME€ JIBYX YTJIOB, HE SIBJISIOIIUXCS PSMBIMHU, B IIPSIM JBHOM Bpey-
e

ronpHUKE? Kakoe u3 mpenioxeHuit BepHO: 3Ta cympia 1) 2) MeHb-
@ pCYFOIbHUKA?

me 90°; 3) paBHa 90°.
3. B TeTpaau B KIETKy Ha4e€pTUTE TPEYTOJBHUK, KaK F

0) Uemy paBHa rpajsycHasi Mepa yIiioB PaBHOCTOPO

- N
cyHke 2. VI3MepbTe rpagycHyIo Mepy € JIOB C IOMOLIbIO
Tpancmoptupa. CKOIBKO rpaay'o CQETaBMWIET CyMMa Tpa-
IyCHBIX MEp ATUX yIIIOB? M
4. Kakoli pUCYHOK JaH Bep K
puc. 2

NB)




10.

11.

12.

13.

14.

. Omnpenienure rpajyCHy0 Mepy BHYTPEHHHUX YIJIOB JAHHOTO Ha pUCYHKe 4 (a, 0, B)

tpeyronsauka ABD. 3necs DK ||AB

a) 0)
B
A\/B )
100/ .
20 60 98°

puc. 4

. JlaHbI 1Ba yI71a U3 BHYTPEHHUX YIIOB TpeyroiabHuka. Haiiiure rpaxycHyro mepy

TPETHETO yIJIaA.
a) 65° 1 43°; 6) 90° 1 29°; B) 5° 1 55°; r) 145° 1 12°.

. MoryT jin npuBeIEHHBIE YTITBI OBITh yTiIamMu Tpeyronbauka? [Touemy? OObsicHUTE

CBOM OTBET.

a)21°,35°n 103°; 0) 56°, 90° u 24°; B) 72°, 15° u 55°.
8.

ITo npuBen€HHBIM Ha PUCYHKE 5 TPEYTroJIbHUKAM HAUIUTE X.

a)

puc. 5
. [To narapIM B Tabmuie HanauTe yrsl AABC.
ZA 30° 54° X b 3m
/B n a x+72° | b+72° 2m Py

£C n+20°  a-40° 2x 2b 50°
a) BricoTa TpeyronpHHKA IETHUT yTojl, U3 KOTOPOTO OHA MPOBECHA, HagaBa WYTIia
B 30° u 42°. Onpenenute rpaayCcHyI0 MEpy YIJIOB 3TOT0 Ipey Ka:

0) [Ipu ycioBum, 4TO ONMH W3 YIVIOB PaBHOOEIPEHHOTO TRERYT! KA paBeH:

1) 68°; 2) 136°; 3) 100°, HalimuTe TpagyCHYIO MEpY I TTOB”

OnuH U3 ymioB TpeyroibHuka paBeH 60°. Uemy Oyner p rpamycHas Mepa
OCTpOTO yTIIa, 00pa30BaHHOTO MEXKIYy OMCC CaMH JBYX JPYTUX YTJIOB?

Yrom Mexnay OucceKTprucaMu erQ)B‘
Omnpenenure rpagyCHyIO Mepy yIil

B tpeyronmpanke ABC&A=T0°u £LC °. buccekrprca BD nenut TpeyroasHUK
ABC Ha n1Ba TpeyrojlbHuKa — u BCD. Haligute yIibl 3TUX TPEYTrOIbHUKOB.

n € tpeyromsanka ABC pasen 118°.

B tpeyronsnuke AB 110°, ZC = 50° u AD — BpIcoTa. JloKaxxuTe, 94TO
ZCAD =2/BAD.
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Ecmm OIWH U3 YIJIOB TPEYT'OJbHHUKA ABIACTCA IMPAMBIM, TO
TaKOH TPEYTOIBEHHUK Ha3bIBACTCS MPSIMOYTOJIbHBIM TPEYroJib-
HuKoM. CTOpOHBI, 00pa3yroIre MPsSMOH YToJl MPSIMOYTOIHHO-
IO TPEYTroJIbHUKA, HA3bIBAIOTCSl KAaTeTaMM, a CTOPOHA, MIPOTHU-
BOIIOJIOKHAS TIPSIMOMY YIUTy — THIIOTEHY30ii (pUCYHOK 1).

> Karer &

1. Bcnomuure npuszaak CYC paBeHCTBa TPEyroJIbHUKOB. Kak MOXKHO BBIPa3uTh
ATOT MPU3HAK JJIS IPSAMOYTOIBHBIX TPEYTOIEHUKOB?

2. MOJHO JI yTBEP)KAATh O PABEHCTBE TPEYTOJIBHUKOB, €CIIH KaTEThl OHOTO MPsi-
MOYTOJILHOTO TPEYTOJIbHUKA COOTBETCTBEHHO PABHBI KaT€TaM JPYTOro MpsMoy-
TOJIbHOTO TpeyroiapHuKa? [louemy?

3. Bcnomawnrte npusnak YCVY paBeHcTBa TpeyrosibHUKOB. [locTapaiitech BbIpa-
3UTH ATOT MPHU3HAK /IS TIPSAMOYTOIBHBIX TPEYTOIHHUKOB.

4. MOXHO I YTBEPKAATh O PAaBEHCTBE MPSIMOYTOIBHBIX TPEYTOIBHUKOB, €CITH Ka-
TET ¥ MPHUJIETAIOINI K HEMY OCTPBI YroJl OHOTO MPSMOYTOJIEHOTO TPEYToiib-
HUKa COOTBETCTBEHHO PAaBEH KaTeTy W MpUJIETAIOIIeMy K HEMY OCTPOMY YIIIy
JIPYTOro IpSIMOYTOJIbHOTO TpeyroibHuka? [Touemy? OO0CHYHTE CBOW OTBET.

5. PaBHBI 11 IPSIMOYTOJIBHBIE TPEYTOJIBHUKH, €CITH TUMIOTEHY3a U TIPUIIETAIOIIHHA K
HEH OCTPBII YTrol OHOTO MPSIMOYTOIBHOTO TPEYTOIBHUKA COOTBETCTBEHHO PaB-
HBI TUTIOTEHY3€ U IIPUIIETAI0IIEeMY K HEll OCTPOMY yIITy IPyroro MpsiMOYTOIEHOLO
TpeyroabHuKa? UTo MOXKHO CKa3aTh O BTOPOM OCTPOM YIJIE 3THUX TPEYTOIbHUKO
BcnomHUB onpezienieHre KOHTPY HTHBIX TPEYTOJIbHUKOB, 000CHYHTE CBOI OTBET.

an/I3HaKVI KOHIPY3HTHOCTU NPAMOYTIOJIbHbIX TPEYT KOB

Ecnu zunomenysa u kamem 00H020 nPAMOY201bHO20 MPEY20IIbH, HICHI6EH-
HO PagHbl 2UNOMEHY3€e U KAMeny opy2020 npamoyzonbHOSmp 0 maxue
NPAMOY20NbHbIE MPEY2OIbHUKU KOHZPYIHHIHDL.
Yeaosue teopembl: AABC n A MNK —nipsiMoyToms-
HbIe TpeyroiabHukH (puc. 2). AB = MK u AC = MN.
YT1Bep:xkaenne Teopembl: AABC = A
P < C B N K
Tax pacnoaot e %ﬂb ku ABC wu puc. 3
MNK, 9T0ORACTONRH MN HaI0XHUINUCH
KUTSS
B

Jpyr Ha Jpy YTO TMOJTYYEHHBIN
Tpeyroasauk KAB paBHOoOeapeHHsIit (puc. 3). K
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(CBOWCTBO KaTeTa, Nexaluero HanpoTKB yrna B 3008 NPAMOYro/ibHOM TPEYroJibHNKe

Kamem, nexcawuit nanpomue yzena 30° 6 npamoyzonbhom mpe- B

Y2OIbHUKE, PAGEH NOIOGUHE ZUNOMEHY3bL.
YeaoBue Teopembl: AABC — mpsivoyromsHbiii TpeyrompHuk 30
(puc. 4). ZA=90°u /B =30°.

YT1Bep:xkaenne Teopemni: AC = — BC.
Joxka3aTeabcTBo TeopeMbl: [lockonsky B AABC -
ZA=90°u £B=30° o ZLC = 60°. HauepTHUM OTPE30K B
AC = AD (puc. 5). Torna AABC = AABD (o nBym
PaBHBIM COOTBETCTBYIOLIUM KAaT€TaM JTUX TPEYrOJib- .
ko). Torna ZC = /D = ZCBD = 60°, .e. ACBD — 30130

puc. 4

puc. 5

1
paBHOCcTOpOoHHHH. CenoBarenbHo, Tak kKak AC = 5 CD
1
u CD=BC, 0 AC = 5 BC.

Teopema noka3ana. D A C

1. a) OquH U3 yIIIOB IPSIMOYTOIBLHOTO TpeyroiabHuKa 28°. OnpenenuTe, yeMy paBHa
rpagycHasi Mepa JIPyroro OCTPOTo yIJia 3TOTO TPEYTOIbHUKA.
0) B npsiMOyroisHOM TpEeyrojbHUKE OWH OCTPBIA yroi Oojbiie apyroro Ha 16°.
Haiigure ero octpsie yribl.
B) PasHOCTH OCTpBIX YITIOB TPSIMOYTOJLHOTO TpeyroibHUKa 24°. Halimute ero
OCTpBIE YTIIBL.

2. VKaKUTe W3 MPUBEAEHHBIX TPEYTOJIbHUKOB KOHIPYIHTHBIE TPEYTOJbH@KH
(puc. 6). OObsicHUTE, MOYEMY OTH TPEYTOJBHHUKH SIBISIOTCS WIH HE SBISIOT
KOHTPYIHTHBIMH.

> s
B
5
. u
puc. 6
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3. Hanmmmre npensioxkeHue, NOTy4eHHOE B pe3ylbTaTe MePeCTaHOBKH YCIOBHS H
YTBEPXKAECHUS TEOPEMBI O CBOMCTBE KaTeTa, JIeKallero HarpoTus yria 30° B nps-
MOYTOJILHOM TpeyroibHuKe. JloKa)KuTe BEpHOCTh 3TOTO MPEIOKEHUSI.

4. U3BectHo, uto ABC — mpsMOyroipHBIA TPEYTONBHUK U A
/ZBAC = ZABK. Jlokaxute, uto orpe3ok BK sBusercs
mennanoit AABC (pucyHok 7).

5. Touku A u B pacmionoxeHsl 110 pa3Hble CTOPOHBI OT MPSIMOI
CD na ommHakoBoM pacctostaun. M3BectHo, uto AC L CD
u BD 1 CD. Ecnu u3BeCTHO, 94TO PacCTOSTHUE MEXKIY TOY-
kamu B u C paBro: a) 7 mm; 0) 12 cm; B) 4,89 nm, onipene- B C
nure aiuny otpeska AK u mexuanst CK. puc. 7

6. AB u CD, saBissich oTpe3KaMu OJUHAKOBOM JJIMHBI, PACIIOIOKEHBI C OJTHOM CTO-
ponsl otpe3ka BD u nepnenauxynsipusl emy. Eciiu u3BecTHO, 4TO paccTosiHuE
Mexy Toukamu A u D paBro: a) 0,15 M; 0) 34 cm; B) 8,5 1M, onipeieniuTe JJIMHY
otpeska BC.

7. B paBHoGenpenHoM Tpeyronpauke ABC Touka M — cepearHHas TOYKa OCHOBA-
Hust AC. M3oopakenst otpeskn MF | BC u ME L AB. [lokaxkure, uto MF = ME.

8. JlokaskuTe paBeHCTBO BBICOT, MPOBEAEHHBIX K OOKOBBIM CTOpPOHAaM B paBHOOE-
JIPEHHOM TPEYTOJIbHUKE.

9. I[OKa)KI/ITe, 4TO IMPOU3BOJIbHAA TOYKaA, JICKAIl[asd Ha 6I/ICCCKTpI/ICC y1jia, paBHOYAa-
JICHA OT CTOPOH YyIJia.

10. a) Ecnim mymHa kaTteTa, Jekarero HampoTuB yriia 30° B IpsSMOYTOIBLHOM TPE
TOJIbHUKE, paBHa 17 MM, HaAlUTE THIIOTEHY3Y 3TOTO TPEYTOJIbHUKA.
0) Ecm rumoTeHy3a mpsaMOYTOJIBHOTO TPEYTONIbHUKA paBHA 56 cMmfla H 13

yr1oB 60°, TO TpagyCHYIO Mepy KaKoTro yIila MOXKHO HAWTH? eACITUTETO.
B) JUIMHA OHOTO W3 KATETOB IMPSMOYTOJBHOTO TPEYTOI a 24 cmM, a
TUIOTEHY32a 48 CM. OIpeIeInTe rPaayCHYIO MEpy YIIO rQyTpeyBOIbHUKA.

11. I'panycHast Mepa OAHOTIO M3 BHEIIHHUX YIJIOB TP BHOTO TPEYTroJIbHUKA
paBHa 120°. Pa3Hua Mex 1y rUIOTeHY301 1 MEHBII MygaTETOM 3TOTO TPEYTOIb-
HUKa cocTaBisier 15 cm. onpenenn y TUIIOTEHY3bI TPEYTOJIbHUKA.

12. I'panycHas mMepa yria Mexd MHU\GTOPOHAMHU PaBHOOEIPEHHOTO TPEY-

roipHuKa 120°. Hatigure p BEpUIMHBI 10 OCHOBaHUS, €CIIU JIJIMHA
OOKOBOMH CTO OHI:I a

P P puc. 8

13. B AABC wme a Ha BM (pucynok 8).
Hoxaxwure, ut@hp/BARC = + ZC.

192



—
3

Haueprute yroa BCD, emexusiit yrmy ACB npousBosibHOro Tpeyroasaruka ABC.
2. Kak HazwBarorcs ymisl ZACB u ZBCD? Yemy paBHa B
CyMMa 3THX YIIIOB (pUCYHOK 1)?
3. Ecmm ZACB = 60°, uemy Oyznet paBer £BCD? Kak BbI
ATO OTPEIEITFIIN?
4. Ompenennre, yemy OyaeT paBHa TpaaycHas Mepa A C D
/A + /B cOmacHO BHYTPEHHUM yIJIaM TPEYTOIbHHKA. e |
5. Kaky1o cBs3b BbI BbIsiBUIN Mexay ZA + /B u ZBCD?

Vron, SIBASIOIUNCS CMEXHBIM yINIy B Ka)XX/10H BEPIIMHE TPEYTrOJbHUKA, HA3bI-
BaeTCsl BHEIIHUM YIJIOM. B ka)kJ10/1 BepIIMHE TPEYroJIbHUKA €CTh J1Ba BHELTHUX
ymia. Ho mockonbKy OHU paBHBI YT APYTY, MPHHATO CUYUTATh, YTO Y KaKIOM
BEPIIMHBI €CTh OJMH BHENTHHUIA yroi (PHCYHOK 2).

Buennmii

. Buennnit
Buemuuii yroa YTpgHHIH

yro yroa

)

4

Buemnnii #, . Buemmnui
yroa puc. 2 yroa

CBOWCTBO BHELLHErO yrina TpeyrosibHnKa

Buewnuii yzon mpeyzonsnuka pagen cymme 08yx 6HympeHHUX HECMENCHBIX C HUM
Y2/108 MpPeEyzonbHUKA. L
Yeaosue teopembl: B AABC LA, /B, ZACB Baytpennue, Z/BCD — BHemHui r'\\

B

Yr1Bep:kaenune reopembl: /BCD = LA + /B (pucynok 3).
Joka3zareabcTBO TeopeMbl: COITIaCHO TEOpeME O CyMMe
BHYTPEHHHUX YIJIOB TpeyroibHuka 1 + £2 + /3 = 180°.
C npyroif CTOPOHBI, TOCKOIBKY yIIIbl £ 3 U £4 CMEXHBIE,
To L3 + £4 = 180° m £3 = 180° — Z4. Takum oOpazom
L1+ 2+ 180° - £4=180°u L1 + L2 = /4.

To ects: Z/BCD = ZA + /B. Teopema noka3za

‘0

3anaua: Buemnuii yron tpeyroipHukag/B = 110°, oguH U3 HE CMEXHBIX MY

BHYTPEHHUX YITIOB LA = alJIuTe Ipyrue yIibl TPEyroJbHUKA.

Pewenue: CormacHo Te DE /A + ZB.

Torma /B = ZBCD — 68°. CornacHO CBOMCTBY CMEKHBIX YTJIOB:

ZC=180°—-110°=70°. aTeJIbHO, YIVIBI TPEYTOIBHIKA paBHEI 42°, 68°, 70°.
OtBet: /B =68°, ZC="70°.
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10.

11.

. U3 Bepmmab B Tpeyronpanka ABC npoBenena Beicotra BH u Gucc T[&BT.
Omnpenenute rpagycuyto mepy ZHBT u ZBTC, ecnu:
. Haiinute BHyTpeHHHE YIIIbI paBHOOCAPEHHOTO T, ec

. 3BecTHO, uTO B Tpeyronpuuke ABC LA = 32°, £

. Haueprute tpeyronpauk ABC. M300pa3ute B KaKJ0H €ro BEpIIMHE BHEIIHUI

yrout. ITokaxkure, CcyMMe KAKMX BHYTPEHHHX YIJIOB PABEH KaXK/Iblii BHEILIHUI yTOJI.

. Ha pucynke 4 nzo0paxén AABC. B Bepiimue B BHem- A

HUM YIJIOM 10 MHeHuto ['tonbHap, sBisercs LABD, no
mueHno Amm — ZCBE, no muennro FOcuda — ZABK. B

[To-Banemy, KTO U3 HUX BEPHO M300pa3uil BHELIHUN YTON |y C
B BeprmHe B? Uto BBl MoxeTe ckazath 0 ZABD u ZCBE? K \E puc 4

. Ecu B tpeyronpanke MNK B BepmmHe M BHYTpeHHHI yroy OyleT paBeH:

a) 57°; 0) 43°; B) 124°, To uemy OyneT paBeH BHEUTHHHA yTom?

. Onpezenure MpeAcTaBIEHHbIC 3HAKOM «7» YIVIbl HA OCHOBE JaHHBIX TPEYIroJib-

HUKOB Ha PUCYHKE 2%. A

A A
0) ) B)
56 ' 70
B /Q\ c M GATY “’MQ\?
B C

/Ull‘f puc. 5 B C

. Buemnwuii yron tpeyroiapHuka paBeH 80°. COOTHOIIEHHE 3TOr0 BHEIIHErO yIjia

M OJIHOTO M3 HECMEXHBIX C HUM YIJIOB TpeyroibHHKa 5:3. Ompenenute yrisl
TPEYTOJIbHUKA.

. Yron BCD — Bremmuit yron AABC. 3anoaauTe TaOmHIy.

/A 350 10°
/B 45° 67° 89°
/C 33° 143°
/BCD 1120 \g

a) ZA=80°, LC=56° ©6) LA=60° £C=40°% =70°.

OJIUH U3

)

PRKK
BHEIIHMX YIJIOB OyzeT paBeH: a) 70°; 0) 136°.

= 58°. 13 BepmuH Tpey-
rompHuKa ABC K cTOpoHaM [POBCEHERIAPAIIICIBHBIC TIPSMBIC. Omnpenenute
BHYTpPEHHHE U BHEITHHE YIUIBI TPRYTONEHUKDB, 00pa30BaHHBIX ATHMHU IPSIMBIMH.
Cabup yTBEpKIaeT, YTQ.LYMMA BHYBPECHHUX YIJIOB TPEYTOJILHUKA B 4 pa3a MEHb-
111€ CyMMBbI BCeXgBHEeIfHUX YIII OT0 TPEYTOIbHUKA (B OJTHOM BepIIuHE OepET-
s 110 2 BHEITHUX B JIK OH?

ax

MosxeT i OUCQEKT OTO yIJIa TPEYTOJIbHHUKA OBITH MapajuIeIbHON OuC-
cekTprce ero BHEHIHero yria? OO0CHYHTE CBOM OTBET.
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Hauepture paBHoOenpennsiii Tpeyronbank ABC: AB = AC.

2. Kakoil yrom nexut HanmpoTHB CTOpoHBI AB? A Kakoil yroj JEXHUT HAIpOTHB

ctoporsl AC?

UTto BB MOXETE CKa3aTh O TpagycHoi mepe /B n LC?

4. OObsicHUTE MBICIB «B TpeyronbHUKe HAIPOTUB PAaBHBIX CTOPOH JI€KaT PaBHbIE
YIJIBD» U1 PAaBHOOEPEHHOTO TPEYTOJIbHUKA.

5. Haueptute TpEyroiabHUK C pa3HBIMU CTOPOHAMU. MI3MepHB AJMHY CTOPOH 3TOT0

TPEYroJbHUKA JTUHEHKOH, a TpajyCHYI0 MEpy YIJIOB — TPAHCIIOPTHPOM, 3aIlH-

LINTE UX B BO3pacTarollell Mocae10BaTeNbHOCTH. Kakol pe3ynprar Bbl OTy4H-

nu? OOBSICHUTE CBOW OTBET.

§=

OTHOWeHMA Mexxay CTOpoOHamMu 1 yrinamum TpeyroJibHMKa

B mpeyzonvhuke: 1) nanpomue 6onvuueit cmoponsl nexicum donvuuil yeon; A
2) nanpomue 601bLLe20 Y2Iia Nexcun 0TI CHIOPOHA.

Yeaosue Teopemsi: 1) BAABC AB > AC (puc. 1).

Yr1Bep:kaenue Teopembl: LACB > ZABC.

Joxka3aTeanbcTBo TeopeMsbl: Ha cropone AB TpeyronsHuka g puc. 1

Tak oTMeTuM Touky D, uro6sr AD = AC (puc. 2). Ilomy-

qeHHBIA TpeyronbHUK ADC — paBHOOEIPEHHBIN, ClIeT0Ba-
tenpHO, L1 = £2. Touka D pacmomaraercs MexmIy TOY-
kamu A u B. CnenoBarensHo, 1yd CD — BHyTpeHHHUI JTy4
puc. 2

yra ACB. Torna ZACB > /1. /2— BHeWHUH yroj Tpey-
ronsauka BCD, cnenoBarensHo, £2 > ZABC .

Takum o6pazom, nonyunm LACB > Z1= /22> ZABCu ZACB > ZAB

IlepBast yacTh TeopeMBbI I0Ka3aHA.

JlokaxkeM BTOPYIO YacTh TEOPEMBI:

Yeaosue Teopemsl: 2) B AABC ZACB > ZABC.

Yr1Bep:kaenne Teopembi: AB > AC (puc. 1).

Joxka3zareancTBo Teopembl: [Ipeanonoxum oOpaTHOe: 0T , uto AB = AC.
Torna tpeyronsauk ABC — paBHOOe1peHHBII CB=ZABC. A 3TO IPOTUBOPE-
9UT ycaoBHIO TeopeMbl. CiemoBarensHoPAB He Mo¥eT ObITh paBHO AC.

Teneps mpenmonokuM, 9To AB < ACy CoRIacHR MepBOMY YCIIOBHIO TEOPEMBI Ha-
MIPOTHB OOJIBIIIEH CTOPOHBI TPEYTQHALH T Oonbmuit yromn. To ecTs Ist TOTO,
4yro0sl AB <AC, cnenyerg ACB < ZAB 3TO HPOTUBOPEUUT BTOPOMY YCIOBHIO

TEOPEMBI. CneL[OBaTeJILﬁ C

Bropas yacTh TeopeMBRIOKABAHA.

Hror: TpeyrosibHuK, y KO 0 JIBa yIJIa PaBHBI, SIBIISICTCS PAaBHOOEAPEHHBIM (T10-
yemy?).
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1. [Tokaxkute B MpUBEJAEHHBIX HA PUCYHKE 3 TPEYrOJIbHUKAX YTOJl, JEKAIIUH Hapo-
THUB Ka)XJI0H CTOPOHBI, U CTOPOHY, JIEKALLYI0 HAIIPOTUB KaXKJI0I'0 yIJIa.
A P S T

B C M N i
puc. 3

2. Croponsl TpeyrompHuka ABC 0003HAa4eHBI JTATHHCKH-
MU OyKBamH, a YIJIbl — TpedecKkuMu OykBamu o (asibga),
B (Gera) m v (ramma) Tak, kak Ha pucyHke 4. Harmummmre
YIOJI, JIEKAUIUI HAaIlPpOTUB KaXJA0W CTOPOHBI, U CTOPOHY,
JISKAILYI0 HAIPOTHB Ka)10T0 YIJIa. puc. 4

3. Ecmm a) AB > AC > BC; 6) MN = MK < NK, To cKka)xuTe 00 OTHOIIICHUIX MEKITY
ymaMu U cropoHaMu TpeyronbHuka ABC nu MNK, onpenennre ux Bua.

4. a) Ecmmu MN < MK < NK, to cpaBHUTE CTOpOHKI TpeyroiapHruka MNK.
0) Eciin B Tpeyronpanke ABC AB =9 cm, AC = 14 cm, BC = 8 cm, paccraBbre
€ro yIUIBI 110 BO3PacTaHHIo.

5. Kakas ctopoHa camast JJIMHHas B IPSIMOYTOJIEHOM TpeyroiabHuke? Ecnu ogun u3
OCTPBIX YIJI0B 34°, ompenennuTe caMmyto KOPOTKYIO CTOPOHY 3TOTO TPEYTOIbHI

6. Jletina u @apun HavepTHin paBHOOeApeHHBIH TpeyroabHuK ABC ¢ ymom 70
Jleiina yTBepKaaet, 9To B 3TOM TpeyroiabHuKe cropoHa BC Gombiie CTOD\AB u
)71

AC, ®apup xe yTBepkaaeT, uyto ctopoHsl AB u BC, sapissach oquHakoBoi MEUHBL,
6onbie croponsl AC. Kro n3 Hux npas? O00CHYIHTE CBOW OTBETS
7. llpsimast, mapajuienbHasi OCHOBaHMIO paBHOOepeHHOT® Tp HUK

pecekaet cropony AB B Touke M, ctopony AC —
TpeyroapHuka MAN.

BC, ne-
peA€nute BUI

8. [lokaxkure, uto cTopora BD (pucyHok 5) a) OombIne; B) MEHBIIIE OOKOBOM CTOPO-
HBI TpeyroapHuka ABC. O6OC}WI7'IT OMNRTBET.
*
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1. Haueprute npounsBonbHbI TpeyronbHuk ABC. 3anumuTe 1IHHY €ro CTOPOH,
HU3MEPUB UX JTMHEUKOH.

2. CpaBHUTE HWKETIPUBEIEHHOE:
a) AB +AC u BC; 0) AB+ BCu AC; B) AC + BC u AB.

3. Kakoii pe3ynbTar Bl TOTy4nian? BeICKaXKUTE CBOU MBICIIH.

4. Bo3pMuTE NAJIOYKU JJTUHOM 6 cM, 4 cM, 3 cM U 2 CM. TIOJIO’KUATE HA CTOJ TTAJI0UKY
JUTHHOHM 6 cM. Mcmomp3yst Apyrue JBe MajodKH, MOCTapalTech MOCTPOUTH
TpeyroapHUK. B kakom ciryyae TpeyronsHuk nomayumics? [louemy?

Hepa BEHCTBO TPeYyroJjibHMKa

Jlnuna 110601 cmoponvl mpey2oabHUKA MeHbULe CYyMMbL OJIUH O8YX OPY2UX CHIOPOH.
YeaoBue Teopembl: ABC — TpeyroibHUK (PUCYHOK 1). B
YT1Bep:xkaenue Teopembi: AB <AC + BC.

Joxka3areabcTBo TeopeMbl: OTiiokuM oTpe3ok CD, paBHBII

cropone CB, Ha nyue, oOpatHoM syay CA (pucyHok 2). Ilo- A C
CKOJIBKY TpeyronsHUK BCD — paBHoOeapennsiit, £1 = £2.
ZABD > /1 u ZABD > /2.

W3 mepaBenctBa LABD > /2 momygaeTcs, 9To

AB <ADuAD =AC + CD =AC + BC u3-3a Toro, uto AB <AC + BC
Teopema 10ka3ana.

Hror: BAABC AB <AC+BC,AC<AB+BCuBC<AC+AB. .

puc. 1

3apaya: MOXHO JIM IOCTPOUTH TPEYTOIHLHUK CO CTOPOHAMH: a) 6 C M;
0)3,5cMm, 5,4 cm, 7 cm; B) 3 cM, 8 M, 5 cMm?
l|

Pewenue: TlpoBeprM BO BCEX TPEX CIydasx COONIOICHUE/HQ

CTBa TPEYTOJBHUKA: U3 3TUX OTPE3KOB TPEYTOJHHHK MOITYIH

CyMMa JIByX MEHBIIIUX OTPE3KOB OyJeT OOJIbIIE TPETHEr0 OTPE3KE

a) 6 +5 <12, MOCKOJIEKY B IIEPBOM cnyqae c VX MCHBIIIUX OTPE3KOB MCHBIIIC
IUTMHBI TPETHETO OTPE3Ka, ITU 0Tp® T'YTN@BITh CTOPOHAMH KaKOTO-JTH00
TPEYTOIbHUKA. ‘ >

6) [lockombky 3,5 + 5,4 > 7 9T OBITH CTOPOHAMH TPEYTOJIHHHKA.

epaeH-
cllydae, eciu

B) [Tockonbky 3 + 5 = 8‘ TPRE3KU e MOTYT OBITH CTOPOHAMH TPEYTOIBHUKA.
Mpumeuyanne. YtoOb! TPOBEPUTH JICHHE HEpaBeHCTBA TPEYToJIbHUKA, J0CTa-
TOYHO IIp b TO, 4TO CyMMa JIByX MEHBLIMX CTOPOH OOJjblIe

HanOOJbIIEH TPETHEH CTOPOHBL.
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1. B siueliky TaOnuIIbl, YKa3bIBAIOIIYIO JJIMHY TPEThel CTOPOHBI, 3AIUIIUTE TaKOe
9UCII0, 9TOOBI TpeyrobHUK ABC: a) MOXHO OBIIO TTOCTPOUTE; 0) HEBO3-
MOYKHO OBLIO IIOCTPOUT.

AB 56 MM 1% CM 400 cm
AC 38 MM 1,6 om 59Mm
BC 15 cm 6% oM

N

Haueprture: a) npsAMOyToIbHBIA TPEYTOIBHUK; 0) TyIIOYTOIBHBIA TPEYTOIBHHUK U
B) OCTPOYTOJIbHBII TPEYroJbHHUK CO CTOPOHAMH Pa3HOM AnuHbl. CpaBHUTE pas-
HOCTb JUIMH JBYX CTOPOH 3THX TPEYTOJILHUKOB C JJIMHON TpeThell cTopoHsl. Ka-
KOW pe3yJNbTar Bbl MOMYYMIN? DTOT pe3ysbTaT BbIPA3UTE B BUJIE HEPABEHCTBA.

3. BO3MOXHO JIH TOCTPOUTH TPEYTOJIBHUK, Y KOTOPOTO JIJIMHA CTOPOH ObLia ObI paB-
Ha HIDKCTIPUBEACHHBIM YacTSIM T'PaTyCHOM MEphl pa3BEPHYTOTO yIiia (€AMHHIIA
JUTMHBI — CAHTHMETP)?
gLl L1 gl 15 52 14

6 3 2 9 3 9 9 3 9
Ecau Bo3MOXHO, TO OIpeaeauTe BUI 3TOTO TPEYTONbHUKA.

4. Eciin nBe CTOPOHBI paBHOOEAPEHHOTO TPEYrojbHHUKA OyIyT PaBHEL a) 7 CM H
15¢cm; 0) 6 amu 30 cm;  B) 120 MM 1 3 cM 2 MM, OTIPEICTUTE €ro MEPUMETP.

5. Ilepumetp TpeyronbHuKa — 145 cM. MoxeT i1 OBITh UTMHA OJHOW U3 CTOPO
1M 3 cm? [Touemy? OGOCHYHTE CBOM OTBET. *

6. a, b u ¢ — cropons! TpeyronbauKa. a = 3,17 cm, b = 0,75 cm, ¢ — bHOE
yucio. OnpeaeanTe MepuMeTp TPEYroIbHUKA.

7. Ha pucynke 1 man getsipéxyromsauk ABCD. Jlofaxu B
910 JuMHA oTpe3ka AC MeHbIe TOJIOBUHBI MIEpH
TeIpéxyroiparka ABCD (pucyHok 1).

8. CropoHsl @ ¥ b TpeyroJibHUKa OTBEYAIOT YCIOBUIO a<
12, 10 < b <I5. Mexny Kakin wgfna Oyner pacnona- puc. 1
TaTbCs 3HAYCHUC JTJIMHBI Tp&]:e T Hb)

°

CtopoHsI @, b ¥ ¢ TPEYTQIABH oTRguaroT yciosuio 3,1 <a<7,4; 82<b<13,
11 < ¢ < 17,5. KakuM{Haun60o:1 M HaTypaJIbHBIM YHCJIOM MOYKET OBITh BBIpa-
JKEH MePUMET) 3T NTbHUKA?

10. 13BecTHO, 4TO cM, =14 cm, DB =5 cm u DC = 6 cM. gokakuTe, 4T
Touku A, B, C, ACIIOJIOAKEHBI HA OJTHOM IIPSAMOM.
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BuaumarensHo uccnenyire
MIPEACTABICHHYIO CIIpaBa
ankety. Kakoro poma wuH-
(dbopmarnmro mocraBui cebde
LeNnplo  co0parh TOT, KTO
COCTaBIISI 3Ty AaHKETy?
Kak MOXHO ynmy4ImuTh Ka-
YecTBO W 00CIy)KHBaHHE,

OmnpocHasi aHkeTa
3aCKOJIBKO THEH TOXOIUT 10 BAC 3aKa3, C/ICIaHHbIA BAMH
B MarasuHe?

Ha xakyio cymMMy BBI IUTAHUPYETE IPUOOPECTH TOBAPHI
JUIs IoMa B TEYEHHE CIIeyIomIero rojga?
Y10BIETBOPSIET JIU BaC 0OCTyKUBAHUE B MarasuHe?
Otmunoo  Xopomoo Cpexsen Ilnoxoo  OueHs mwioxo o

UCTIONB3YS Ppe3yIbTaThl
sTol aHkeThl? Kakue Obl
€Ille BOIIPOCHI BbI J00aBH-
T B 9Ty askery? Jlemas
JIOTIOJTHEHUSI, 00CynnuTe WX
CO CBOMMH TOBAPHIIAMHU.

VII0BIETBOPSIOT JIM BAC IPHOOPETEHHBIE B MAra3iHe TOBAPHI?
Ormunoo  Xopomoo Cpepsen Ilnoxoo  Ouens mwioxo o
Xotenu OBl BBl MPHOOPECTU YTO-THOO B 3TOM Mara-
3UHE B T€YEHHE CIEIyIOIIEro roga?

Otmunoo  Xopomoo Cpepsen Ilnoxoo  Ouens mwioxo o

Craructuka, Oyaydu OMHUM W3 pa3fesioB MaTeMaTHKH, U3ydaeT IMyTH coopa, 00-
pabotku 1 aHanm3a nHopmanuu. CTaTUCTHKA 00eCTICUnBaeT MpUBeacHUE HHPOP-
MallM{ B BUJI, COOTBETCTBYIOIINI HCTIONBb30BAHMUIO JIJIsl IPUHSTHS perneHuid. [Tpuns-
THE PEUICHUI OMHUPAETCs] HA MHOTOJICTHHUH OMBIT M MPAKTHKY. BakHbIM (hakTopom
MPUHATHS BEPHBIX PEIICHUH SBIsIeTCs1 cOOp HeoOxoanmoi nnpopmaru. Mupopma-
LIUsl COOMPASTCS M3 PA3TUYHBIX UCTOUHUKOB. O3HAKOMUMCS C HUMHU:

1. Uupopmanusi, pacupocTpaHsieMasi OPraHu3alusiMi WIN OTAeJIbHbIMHU
Junamu. B xagectse npuMepa Takoii HHQOPMAIMK MOKHO TPUBECTH HH(OpPYa-
110, TpenocTaBieHnyio [ocynapcTBennsiM CratuctudeckuM KomureTom, ras
TaMH, )XypHajlaMu, paJuo U TCICBUACHUCM.

2. DxcniepuMeHT. [IpoBoaMbIE SKCIEPUMEHTBI ABJISIFOTCS OJHUM U3 OBHBIX
HCTOYHHUKOB cOopa nHdopmarmy. Hanmpumep, HCTIBITHIBASE Ha PAKTH p 1e
MOPOILIKH, MOKHO OIPEAEINUTh, KAKON U3 HUX SIBISIETCS] HAMOOIO BIM

3. Onpoc nnn HHTEPBBIO. B 3TOM citydae cobuparot p bl ust fro-
JIeH, 3aTeM STH JaHHBIE KOAUPYIOTCS, IPUBOAATCS B (hopMy bl Y IIOJFOTAB-
JIMBAIOTCS AJIs AajibHENIIero anaiausza. Onpoc MOXKeT IIPOBOIHBECS Kak B YCTHOI,
Tak U B mcbMeHHOM (opme. C menbo moi onpeaenéHHoN nHPOpPMaIH
BOIIPOCHI BO BpEMsI OIIpoca cocmBnﬂ‘ot TIRUM a30M, 4TOOBI OTBETHI Ha 3TH
BOIIPOCHI MOCITYKHIJIM OCHOBOM IS yuQHMIsREEeo0xonumMoro pesynsrara. Code-
CEI0BAHUE — 3TO OIPOC, IPOBOAUMBII T WJIH [IOCPEIICTBOM Telie(hoHa.

4. Ha6monenne. ITprgoromHaOIION 34 COCTOSIHUEM HCCIENYyEMBIX JIFOAEH
B €CTECTBEHHBIX yCIoBMsax | oRHUBHIOT €ro. DTOT METO] COCTOMT B CO3EPIAHUM
00beKTa B TEUCHUE ONNEACTSRHO emeHu. Llenb, ¢ KOTOpoil MpoBOAUTCS Ha-
Omnronenue, 00yCIIOBIUBA WIBHBIH BBIBOJ M3 €r0 pe3ynbTartoB. Habmonenue
MIPOBOANTCSHOCPEICTBOM OPraHOB YyBCTB.
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1. B ankete 3agaercst Bompoc o goxonax. MHorna 3tot Bompoc GopMymnupyercs B
Buze: «CKONBKO COCTABIISIET Balll €KETOIHBIN g0xon?», a uHoraa — B Buae: «Ort-
METETEe HHTEPBaJl, COOTBETCTBYIOIIUI BallleMy JTOXOIY .

a) Kakyto hopmy BBI ipennodrere, eciu OyJieTe COCTABISITh aHKETY CaMOCTOSTEEHO?
0) Kaxkast u3 atix ¢opm nact Bam 6osee Tounble cBepieHust? OObSICHUTE CBOW OTBET.

2. [lpuBenute nHpOpPMALIUIO, TIOJYYCHHYIO BAMU B TEUEHHE IMOCIEIHUX 2-X JTHEH
u3 nporpamMmel «HoBoctu» 1o panuo u TeneBuaeHuto. CKaXuTe O pe3yabrare,
MOJTYYEHHOM BaMH M3 KakOH-THO0 WHPOPMAIHH.

3. JlupekTop ceTn Mara3uHoB, IPOBOAS ONPOC B CTOJUIIE, XOUYET y3HATh, KAKOE KOJIU-
YCCTBO BPEMCHU ITPOBOAAT B MAapPKETEC B TCUCHUE MECAIla pa60Ta}0H11/Ie KCHIIIWHBI,
COoBEpIIadA MOKYIIKH.

a) Onpenenute NCTOYHUK WH(DOPMAIIHH, KOTOPYIO XOUET MOTYIUTh TUPECKTOP.
0) CocTaBbTe aHKETy TaKUM 00pa3oM, YTOOBI ITOITYIUTEH HEOOXOMUMYTO HH(POPMAITHIO.

4. Otpe3am OTPOCTOK ¢ HECKOIBKUMHU JINCTOYKAMH U TIOJIOKFIITH €TO
B MOCYIy C LIBETHOM BOJIOM. Uepes HECKOIBKO JIHEH CTanio BUAHO,
YTO OTPOCTKH JIICTOYKOB OKPACHIIUCh. Pa3zpe3aB oTpocTok criepsa
B IIUPUHY, 3aTeM B JUTUHY, YBHJIENH, YTO IIBETHAS BOJIa OKpacHUIia
JIUIIb CTBOJIBHYIO YacTh. KoXwIla U cepilieBuHa OKpalieHbl He ObLIH YTO
MoKa3bIBaeT ATOT onbIT? [locpeacTBOM Kakoil 4acTu CTBOJIA MOCTYIAET
BIIUThIBa€Masi M3 3€MJIM BOJIa ¥ MUHEPAIBHBIC COJM B JIUCTHS, I[BETHI U
¢pyxThi? [IpoBeuTe OMBIT U TOHAOITIONANTE 32 PE3YJILTATOM.

—

5. Cobepure marepuain 06 ucropudeckux tuaHocTsx (xaBanmmpe, badeke, FOcu-
¢de Ady Camxe, Hlamcannune Dnbaenuse, Moparume Xamunymnaxe, ['apa FO
(e, Y3yH ['acane), npoaHanu3upyiTe UX oOIIME U OTIIMYUTEIIBHBI USPTHIL.

6. Onpezernsist Maccy | LieHy TIPOIYKTOB, UCIIOJb3yeMBbIX BalllCi CEMbeii B TeUGHUE He-
JIeJU, TIOJITOTOBETE MH(OPMALIHIO 00 OTPEICIICHUH MOTPEOHOCTEH CEMbIB COQIBET-
cTBuM ¢ OromkeToM. OOBSCHUTE, KAKUM CIIOCOOOM BBI OyrieTe Th COOp
9TOW MHPOPMALTIH

7. O6BEM 1r000r0 TEIa, HE UMEIOIIETO JTMHEHHBIX
pa3MepoB, MOYKHO M3MEPHUThH C MOMOIIBI MEH-
3ypKu (MepHOTO nmiauHApa). s srtoro Temo

MOTPY’KAETCS B JKUIKOCTh ONPEICIEH 00b-
éma. IIpu »ToM 00BEM Tema pase EMYABBI-
TOJKHYTOH TOTPYXEHHBIM TEI0 KOCTH.

Pesynbrare! AByX npoBe
LIUIO BBl MOYKETE QTCIO,

HBIX OTTBIEOB 3amucanbl B Tabnuie. Kakyro napopma-
nonyunas? KakoB 00b€M Tena Ha pucyHke?

Ne |Haszpa AJbHBIN O0BEM KUAKOCTH MOce O0bém
ONbITa| TeJa 0CTH, M’ | TOrpyKeHHs B He€ Tesia, cM® | Tesia, cm®
1 [Tapux 73,5 ?
Kamensn 71,02 ?
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1. Camen xuBét B ['yOe u B ero ppykxroBom camy ecth 20 s6moub. Ocennio Camern
co0paJ co CBOUX JICPEBbEB ypOxKall B HUKEYKa3aHHON Macce:

84K D

110 k1 911« F112:¢ B9 KER 90 1Y Y L er08.4

10"’ KL 88({‘,‘ 11:\”‘ 3

CornacHo 00pa3iy JOMOJIHATE TAOJUITy  OTBETHTE HA BOIIPOCHI. Taonuuya 1
Macca  KosmuecTBo yncia s1070Hb ¢ | Kakoif IpoueHT cOCTABJISIOT 3TH
(kr) Maccoi ypo:kasi B YKa3aHHOM | sI0JI0HU OT 0011ero KoJim4ecrsa

NMPOMEKYTKe BceX s10J10Hb?
2
70-79 2 nepesa 20 =0,1=10%
80-89
90-99
100-109
110-119
120-129
1) CxornbKo JiepeBbeB IpUHECTH Ypokait a) Menblre 100 kr; 0) MeHbIIe

g KO

2) CKOJIBKO TIPOIIEHTOB COCTAaBIISIOT SIONOHH, Macca ypOX
90 KT, OT BCETO KOJIMYECTBA SI0J0HE?
Onwupasich Ha pe3ysbTaThl TPeThel rpadbl TaOIHIIBI, COCTA
2. B Tabmune 2 nano Bpemst paboThl paboumX.
Tadonuua 2 3) Cxonpko pabou
Bpems (B KonmuectBo () CKoIIbKQ pa
MMHYTaX) = Pabouux | ) [TocTBoiiT8Np

aborano MeHee 2-X 4acoB?
Oorano 6osee 5-tv yacos?

0-59 2 HauepNre TPIMOYrOIbHYI0 KOOPIMHATHYIO CHCTE-
60-119 3 . y € oc CIMCC, OTpaskaroleil BpeMs, U OChIO
120-179 7e nuflar, oTpaxkaromedl KOIM4ecTBO pabouux, u
180-239 28 c UTE TIOJYYEHHBIE TOUKH MOCIIEI0BATEIBHON
240-299 25 pUBOW TMHUEH. BBICKa)KUTE CBOM MBICIH Ha OCHO-
300-360 11 Be ATOTO rpaduka.
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3.Ilo nmopore B mkomy, yuarmmecss VII kimacca momb3yroTcsi pa3HBIMU BHIAMU
TpaHcnopra. X uncio pacrpesieneHo Tak, Kak rnokaszato B tabmuie 3. CornacHo
ATOM TabNnIle, OTBETHETE HA BOIPOCHI M M300pa3uTe JaHHBIC BTOPOTO CTOJIOIA B
BHJIC CTOJI0YATOMN AMarpaMMBl, a TaHHBIE TPETHEro CTOI0MA — B BUIE Tpaduka.

Tabnuua 3

Biit ToanC Yucao yyamuxesi,  OTHOmIeHHE a) CKOBKO MPOLEHTOB CO-
o HTap NOJIBL3YIOIKXCS STHM | K 001emMy CTaBJLAIOT ydammuecs,

p BHJIOM TPAHCIOPTA uncay MONB3YIONINECS  TOJBKO
Ay 3 0.50 aBTOOYCOM U JIETKOBBIM

o aBTOMOOMIIEM, OT OO0IIe-
JlerkoBoit
6 0,13 ro yucna?

aBTOMOOHITH 0) CKOJIbKO TIPOIICHTOB CO
Toesn 1 0,02 pon
0 10 0.22 CTaBJISOT yyariuecs,

CIIKOM : HOJB3YIONIUECs TI0E3/I0M
Metpo 1 0,02 U METpo, OT YHCIIa yda-
Benocunen 5 0,11 IIUXCSA, ITONB3YIOIIUXCS
Bcero 46 1,00 aBTOOyCOM?

4. Hwxe npuBeieHa cTo0ovaras quarpaMmma BO3pacTHOTO PacIipeieICHN s HACCIICHHS
AzepOatimkana u Uaann.

CBbliiie CBpliie
64 et 64 et
45-64 45-64
30-44 30-44
15-29 15-29
o o

15 ner % 15 ner %

10 20 30 40 10 15
npejeNeHuto HaceneHus AzepOaiimkana, a kakas Wuaum?
OTBET (Ha OCHOBE MPOJIOJKUTEIIBHOCTH KU3HU ).

B) Kakast Bo3pacTHas rpymia cocTapisieT OOJIbIINH
r) Kakue nBe mocnemoBaTenbHBIC BO3PACTHBIE TPy
HaceJIeHUs KaXXJI0M CTpaHbI?

5. Banoevtit énympennuii npody m ( 9MO 0OWAsL CMOUMOCHb KOHEUHBIX
nPOOYKMO8 u yciye, npouzeodu. ONnpedenénHozo BpemMeHU 6 pamKax
epanuy 00H020 eocydapcmea ye. nopma, 0Jisk 6HYMPEeHHe20 NONb30BAHUS.
u pezepsa. BBII na oy IPUHUMAEMCSL KAK OOUH U3 OCHOBHBIX NOKA-
3amenetl ypoeHgl INe3n 1, NPOJICUBAIOWUX 8 20CYOAPCMEe.

Ha pucynke 1 faa r Azepbaiimxanckoii Pecriyomuku ¢ 1992 mo 2008
roasl. Kakne cBefigH 0)KHO MOTYIHUTh U3 3TOT0 Tpaduka? OTBETHTE Ha BOIIPO-
Chl, QOBSICHUTE, KAKUM 00Pa30M BbI MOJTYYHIIH PE3YJIbTAT.
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BBII Asepo6aiimxxan a) Kakos Obu1 BBII B

2 o 1 2007 romy?
g )4 0) Ha ckonbko oTinya-
=
5 60 /,/ ercs BBIT 2002-ro
:([ 50 yd roga or BBII 1992-
§' :g V ro roga?
= — B) Ha ckxompko BBII
520 1] ——
; 10 2006-ro roga 601b-
A A A A A
puc. 1 22 R 2 R 22 2SS SSSISSS FO)Ia?
6. Ha pucynke 2 nan rpadk n3MeHEHHUS TEMIIEPaTyphl BO3IyXa B TEUCHHUE JHS.
A
T, °C
11° AN

e A R
80 \
70 \

6° ,/ \\
s lf’
40 /
30 v/
&qac
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 - p”C~2

BrusicauTe, kakoii Obiia B rpagycax Llenbcust camasi BRICOKast U camast HH3Kas
TeMIIepaTypa B TCUEHHUE JIHS.

7. Ha ocnoBe 0amioB, HaOpaHHBIX 50-10 CTYICHTaMH BO BpeMs JK3aMeEHa, cT3110
M3BECTHO, YTO HHUKTO W3 HHUX He HaOpan meHee 450-tu GammoB. s mocTpag-
HUS TabnuIb! 3ToH MH(GOPMALUK BRIOpain cienyrouye narepsaisl: [450, §00
[500, 550), ..., [650, 700]. Ecnu Gamibl 12 CTYyJCHTOB HaXOASTCS B ﬁne

PB —

H-

[450, 500), 6ammer 16 ctynentoB — B uaTepBate [500, 550), 40 ¢ @»

Juu
Heen
A -

1 2 3 4 5 6 7

YeTHBIC THHU, OT BPEM TpauCHHOTO
UM Ha 3aH4IHS B TEUEHUE BCell Hemenu?

*
8. Bpems, noTpaueHHOE yUEHHKOM HASAHM ¢
TUS B TEYCHHUE HECIH, JIAHO TS
Hoii muarpammsl. Kagyfo@gac@e cograsms- 6
€T BpCMs, NOTPAUYCHHRC MMy H THSA B 3
0
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IHocTpoenne KpyroBoii fMarpaMMel:

IloozomosumenvHuiii oman:

1. Halinure cymMmMy DaHHBIX.

2. Ompenenwte, Kakyro 4aCTh CyMMBI COCTABIISIET KK I0€ YHCIIO, BXOSIIEE B CYMMY.

3. Onpenenute HEHTPAIbHBINA YT0JI, COOTBETCTBYIOIINI KX 101 yacTu (A1 TOTO
360° yMHOXBTE Ha YHCII0, 0003HAYAFOIIIEE YACTh ).

Oman nocmpoenusi:

1. HaueptuTe Kpyr MpOU3BOJIBLHOIO paauyca.

2. ITocTpoiiTe MeHTpaTbHBIC YIIIBI (C IIOMOIIBI0 TPAHCIIOPTUPA).

3. OxpackTe pa3HBIMH IBETAMH CEKTOPBI, COOTBETCTBYIOIIHE IICHTPAITEHBIM yTJIaM.
4. JIOTIOTHUTEIIEHO OTMETHTE, YeMY COOTBETCTBYET KaXK/IBIH IIBET

B tabmune naHo ymcno HaceleHus TopoioB U cén AsepOaiimkana Ha 2011 rox:

Topoackoe Hacesienue (4esi.) Ceibckoe HacejieHue (YeJlL.)
4 miH 990 THIC. 4 miH 316 ThIC.

Iloozomoeumenvhulii y3man:
1. KommuectBo Hacenmenmst A3sepbaiikaHa (CymMMa TOPOICKOTO M CEIBCKOTO
HaceneHus1) coctaBisgeT 9 Mt 306 ThIC.2.
2. T'oponckoe nacenenue: 4 miH. 990 toIc : 9 MiTH. 306 ThIC ~ 0,53;
Cenbckoe Hacenenue: 4 . 316 teic : 9 M. 306 TBIC ~ 0,47.
3. OmpenenuM  IICHTPAIBHBIM  yTOJ, COOTBETCTBYIOIIWH
KaXKJIOM YaCTH:
360-0,53~=191°u 360 - 0,47 ~ 169° ‘
Oman nocmpoenus:
1. HauepTuTe Kpyr ¢ MPOU3BOJIbHBIM PaJINyCOM.
2. Iloctpoiite uentpagbHbie yrbl B 191° u 169°. " .
3. 3akpackTe Kax/1ylo 4acTh. .

*
B jopuofexe B ruponckoe
HAC HE HACCJICHIE
B fcennLero B celncroe
cejleHne HACeJIeHne
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9. M300pa3ure miomanab KOHTHHEHTOB 3eMIIM B BHJE KPYTOBOH JHarpamMMBL.

(Boruucnenus npoBenuTe Ha KAJIBKYIATOPE. )

Ipouent (%) LenTpanbHbIii

yro
(B rpagycax)

360

Ha3zanue | Ilnomanb YacTh
MaTepuKa  MaTepuKa
(MJIH KM?)

EBpoma 11,5 11,5:150~0,07 0,07-100=7 360 -0,07 =28
Asus 43,4 43,4 :150~0,29 0,29 -100=29 360 - 0,29 =104
Adpuka 30,3
Awmeprka 42
ABcTpanmus 8,7
AHTapKTHUAA 14,1
Bcero 150 1,00 100

10. UccnemoBanne, npoBeaeHHOE cpenu 150 YemoBeK BBISBHIIO OOIIHE OITHOKH,
Jale BCEro HOIIyCKacMbIe KaHAWAATaMU IIPU IIPOXOXKICHUN cobeceoBaHus ¢
LENBI0 TPYAOYCTpOiicTBa. Pe3ysbTarhl BRIISAIEIHN CIEeTyOIIUM 00pa3oM:

Ipuunna
Hwuyero ne 3HaeT o pupme
He roToB roBopuTh 0 CBOMX KapbePHBIX INIAHAX
Hert nenoBoro Hactpost
He xBaraeT 3puTeIbHOIO KOHTAKTa

He Bnageet rpaMoTHOM pedbto
Hpyroe

a) [TocTpoiite cTonb4aTyIo U KpyroBylo 1uarpammy, rpaduk.

0) Kakas qmarpamma mrydire Bcero oTpaxkaeT 3Ty uHpopMmaruio? UTo BB M

cKasathb 0 rpaguke?

B BHJIC TIPOTICHTOB:

Hcnonb3o0BaHue aHTUBMPYCHOM IIPOrp bl B 0(pucax
HexoTopsle KOMIIBIOTEPHL CHa6>1<e‘{t TORAIPORRAMMOIL
Bce xoMIibroTephl CHa0KEHBI ATORITPORPAMMOI
IIpemycmarprBaeTcs B ciie n SILIEB

P
B anTHBHpYCHON MPOrgaMMe HePHEOOXOIUMOCTH

a) ITocrpotite cTon
0) Kakas muarpamma

KPYTOBYIO JHarpamMmy.
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TIOJTHO OTPa)KaeT ATy HHPOPMAIHIO?

Ipouent (%)
46
22
18
3
6
\ g
\
0TePax
OKa$aHbI
IMpouent (%)
12
59
20
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IIporuo3 — 310 npennoNoKeHne 0 OYAyIIEeM COCTOSHHN OOBEKTa UCCIICTOBAHMS.
IIporuo3upoBanue —3TO MPOIECC 0OPAOOTKU MPOrHO3a HA OCHOBE HAYYHBIX METOIOB.
Ecnu naske HEBO3MOXKHO YTBEPKAATh, YTO MPOTHO3UPYEMOE COOBITHE OCYIIIECTBUTHCS
Ha 100%, mporHo3upoBaHue 3aHUMaeT Ba)KHOE MECTO B JIESITENbHOCTH YenoBeka. Ha
OCHOBE TIPOTHO3MPOBAHUS Pa3padaThIBAIOTCS TIPOTPAMMEI (TITAHEI) Ha pa3HbIe CPOKH.

1. B Hmkecneayromei Tabauie moka3aHo KOJIMYeCTBO JIFoIeH, e3MuBIIHX B Typiiuto
13 HeKOTOpbIX cTpaH mupa B 2011-2013 rogax. M300pa3ute naHHBIC TAOIUIIBI B
BHJIC CTOJIOYATON THAarpaMMBL.

Crpanbi T'O/IbI 2011 2012 2013

SImonust 150000 150000 200000
AzepOaiikan 460000 420000 490000
CLIA 680000 650000 640000

Kakune MBICTH MOYKHO BBICKa3aTh M KaKre MPOTHO3bI C/IeNaTh Ha OCHOBE 3TOU /U~
arpammbI?

2. B Tabnmie nmokazaHa mpojaka aBToMoOmiieit 2-mMs pupmamu B TedeHne 3-x Me-
CSITYHBIX MHTEPBAJIOB HA MPOTsDKeHMU 1-ro roma. Ha ocHoBe Tabimiel cocTaBbTe
JMHEHHYIO THarpamMmmy.

Mecsiip @upma | | (dupma 1T pupma
1-3 12 7
4-6 10 10
7-9 6 10
10-12 13
Kaxue MbpIcin MO>KHO BBICKA3aTh M KaKHe MTPOTHO3bI ilela 3TOM H-
arpammbI?

3. Hmwxe npuBeneHsl rpaduky Temreparypsl Tena dar €BIIH (0) B TeUeHHE
nus1. Ha ocHOBe TpaMKOB BBIICHUTE, KaKast TeMnepa OblIa y 3THX OOJBHBIX B
OJTHO 1 TO 7K€ BPEMSI CYTOK M BBICKQKUTE O0YKHBIE IPOTHO3bI HA CIIEYIOIINE Yachl.

a) A A
38 4 .
37,5 39° -
37 38 -
36,5 37 -
36 36 -
0 7% 11% 15 19% 23% 3% <ack: 0 7% 11% 15 19% 23" 3% dack:
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B anamize cymiecTBYrOMMX ISl OCYIIECTBICHHS KaKOro-JIM0O COOBITHS YCIOBHI
UCIOJB3YIOT PasHble ciocoObL. [IprMeHsIs 5T criocoObl, HEBO3MOKHO YITyCTUTh KaKOH-
160 BapuaHt. Hanpumep: nipu aHanmise OnarompUsTHBIX UCXOIOB JUISl 3aIMCH YHUCIIa,
COCTOSIILIETO M3 HECKOIBKHUX LU(P, UCIOIb3YETCsI CI0CO0 COCTABIEHUsT TA0IULL.

Ipumep 1: 3anuimre Bce ABY3HAYHBIC YNCIIA, B KOTOPBIX MPUCYTCTBYIOT UGPHI 3, 71 9.
Pewenue: UroOwl 3anmcarb Tpedyemble JBY3HAYHBIC YHCIIa, HEOOXOIUMO COCTaBHTh

TaoHIy:
IepBas uudppa Bropas ungpa
3 7 9
3 33 37 39
7 73 77 79
9 93 97 99

Kak BUJIHO U3 TaOIUIIBI, YUCIIO BEPOSTHBIX COUeTaHuil: n =33 =9,

Hpumep 2: ¥V Ceiimypa ectb 3 napsl Oprok u 5 pyoOariek. CKOIBKO CyLIECTBYET X
BEPOSITHBIX COYETAaHUN?
Pewenue: Cefimyp Kaxayro mapy OproK MOXeET ofleTh ¢ 5 pyOamkamu. Ha ocHoBe

HIDKETIPUBEIEHHON TaOIUITBI OTIPEISITM YHCII0 BCEX BEPOSTHBIX COUCTAHUM!
*

Opnexna 1 pybdamka 2 pyboamka 3 py6éamka 4 pydamka S pydamn
1 napa 6piok I-I I-1T I-I11 I-IV It \
2 napa oprok I1-1 1I-1I 1I-111 II-IV -
3 napa Oprok -1 I-11 I-111 LIV 1113
Kak BunHO 13 TaOiuIbl, YMCI0 BEPOATHBIX COYETaHUMU: n = 3-

aBJISITh TAOJIM-

]

J171s BEITIOJTHEHUST TAKUX 3aJJaHWH HET HCOOXOIMMOCTHU BCE @
Ubl. {7151 5TOro MOKHO HUCIIOJIB30BATh CIIPABUIIO YMHOKCHUSI)Y

Hpumep 3: Hanumure ABy3HAYHBIN mﬁ crosmmpus Oyks A, B, C, Du E.
Pewenue: TlepBoii OykBoil koma MOKCHOBITS, 1I¥6as 13 >TUX OykB: 7 = 5. Bropoit
OyKBOH TOXKE MOXKET 6I)IT% IO 3 9T B, ciefoBarenbHo: m = 5. Torma mo
croco0y yMHOKCHHSI, KO, CAETOSIIN 13 2 THX OyKB, MOXKHO 3amucatbn - m=>5-5=25
croco6amu.

Ecnu tpebyercsi, 4ToObI I' HE TIOBTOPSUUIMCh, TO YMCIIO 3THX COYCTAaHHH OyneT

5-4=20.
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1. Ucnonb3ys croco® cocraBieHHs TaOIULbI, HAMIIUTE BCE JIBY3HAUHBIC YMCIIA,
o0pa3oBaHHBIC U3 JAHHBIX IU(P HANAUTE UX YHUCIO:
a)1,4,5; 0)2,0,7,06; B)0,5,7,9.

2. Opxan u Capxan 6im3Hensl. Ha ux nens poxaeHust CaMup X04eT KakaoMy Opary
MOAAPHUTH MO MUY Pa3HBIX LBETOB. B MarasuHe ecTb MA4M TOJBKO TPEX LIBETOB!
oenbie, u€pHbie 1 EcTphie. CKOIBEKO BEPOSITHBIX COUETAHUH MOXKET OBITH ITPH T10-
kynke CaMHpOM JIBYX Msiueld Jiitst OparbeB?

3. B pacnircanum ypokoB Ui 7a Kilacca Ha MOHEACTbHUK MEPBBIM YPOKOM JIOJKHBI
OBbUTH BKIIIOYUTD (PU3MKY WIIM MaTEMAaTHKY, @ BTOPBIM YPOKOM — a3epOailpkaHCKUH
SI3BIK WJIM JIUTepaTypy. CKOJIBKO BAPHAHTOB BO3MOXHO UIS TAKOTO COCTABIICHUS
pacnucaHus IepBOrO U BTOPOTO YPOKOB?

4. YtoObI OT TOposa A jioiiTu 10 Topoia B, ciiemyer MOWTH 710 peUKu U MEePeUTH Ha
npyroi e€ oeper. Jlo peukr MOXXHO JTOWTH MEIIKOM, JTH0O0 J0eXarh Ha aBTo0yce, Be-
Jocurene, apromoome. Pedky ske MOXHO TiepeiTy, iepernpaBUBIIUCH Ha JIOJIKE, Ka-
Tepe Win BIiaBb. CKOIBKO CYIIECTBYET CIIOCO0O0B JIOWTH OT Topoza A 1o ropona B?

5. UToOBI cBapUTH KOMIIOT U3 JABYX BHJIOB (DPYKTOB, CKOJIBKO BEPOSITHBIX COYCTAHMM
MOXET HCIIOJIb30BaTh MaMa 13 7 BUJI0B (PYKTOB?

6. B kopoOxe 8 MeJIKOB pa3HBIX IIBETOB. M3 KOpOOKH B3sUTH IO OTHOMY MEJIKY BHaya-
ne Pena, 3atem Celimyp. Onpenenure, CKOJIbKO BEPOSITHBIX COUETaHUN CYLIECTBY-
€T 1151 BBIOOPA 3THUX MEJIKOB.

7. U3 uudp 1, 2, 3, 4, 5, u 6 oOpazoBaHbl By3HaYHbIe yrcia. Onpenenure, CKo
KO BEpOSITHBIX COYECTAaHMH BO3MOXKHBI B JaHHOM CIIydae, €CIIM B 3allHen 4yuce
nugpsl: a) OyIyT MOBTOPATHCS, 0) He OyIyT MOBTOPATHCA. HaiinTe BEpOSSTHOCTH
OCYIIECTBIICHUS COOBITHS JUIS KayKIOTO CITydast.

8. a) DuBep, Caxud, JKexyH 1 DNbIU3 Urpaiim B maxmarsl. Ec e YTO KaXkK-

JIbII UTPOK CBITPAJI C APYTUM I10 OHOM ITAPTUH, TO CKO. bIIQCHITPAHO?

0) Ilocne urpet DuBep, Caxub, xeiixyH u Dnpru 15! T 1pyry ¢orto-
KapTo4kH. CKOJIBKO BCero (hOTOKAPTOUEK APY3bs U JIPYT IpyTy?

9. B meHr0 TIpeIcTaBICH CIH-
COK TOPSYMX U XOJIOJHBIX
Omron. CKOJNBKO CyILECTBY-
€T BEPOSATHBIX COYCTAHL
TUTST BBIOOpa OJTFeE Ha
(mpu ycnoBum BHIO@pa
HOTO TOPSYETONK OMHOTO
XOJIOJTHOTO OJTFOT

pu— m——
XOJIOJHBIE BJIIOIA
1. Korsrersr — 3 M
2. Kypuna -3 M
3. HKaproe —2 M




Yucino BEpPOSTHBIX COYETAHHMH MOXKHO JIETKO OINPEICIHUTH C MOMOLIbIO rpadoB.
I'pa¢ — o510 TeomeTpuueckas Gpurypa, cocrosias U3 TOUYEK (BEpPIIMH) U COCIH-
HSIIOIIMX STH TOYKH OTpe3KoB (p&bep). B BepimmHax pacmonararoTcst SJIEMEHTHI,
JAaHHBIC B YCJIOBUH 3aJa4d, pEOpa Ke yKa3blBAIOT HAa OTHOLICHHS MEXKAY STUMH
3JIEMEHTaMHU.

Ipumep: Harnwmmure Bce TpEX- llmb(%)a 1 100
3HAUHBIC YKCJIA, COCTOSIINE W3 Iudp %1 }g;
uudp 0, 1 u 2. Iudpa 1 0 2 110
Pewenue:  TlepBoit  uudpoit 1<1 .§‘1} 111
TPEX3HAYHOTO ~ YHCIA  MOXKET 2 2 112 -
ObITh OO THdpa 1, mudo 2. XO g(l) E’
Bropoii u tperbeit nudpoit Mo- ; 122 ( §
XKeT ObITh JTF00as mudpa u3 Tpex. 0 200 g
Torma tpad OymeT BBHIIAICTH 21 gg; E
TaK, KaK OH IIOKa3aH CIIpaBa. 0 3 210 g
U3 rpada scHO BUIHO, YTO U3 2<1 .§1 211 :
udp 0, 1 u 2 MoxHO 06pa3oBaTh 2 2 212

18 BO3MOXKHBIX COYETAHHH. (1] i%‘;

10. Berpernnuch msatepo apyseit 2 222

W TIOKaJH JIpyT Apyry pyku. M300pas3uB rpad, onpeenure CKOJIbKO PyKOToXkKa-
TUH OBUIO COBEPIIICHO.

11. Ilocne nenoBoW BCTpedH, KaKIbIH M3 OM3HECMEHOB Pa3liail OCTaJIbHBIM cgon
BHU3UTKU. OHpe)IeJ'II/ITe KOJIMYCCTBO BU3UTOK, €CIIM BO BCTpeqe y‘IaCTBOB
a) 3 yeroBeka; 0) 4 yemoBeka; B) 5 4eIOBEK.

12. V3BecTHO, 9TO B MEHIO Kade eCTh JjBa BUJA NEPBHIX Omom: 6op Nrpu
BUJA Topsianx Onion: ppiOa, MI0B U KYPHILIA; 1BA BUIA HAITHILKOR oT i
CKOJIbKO BEPOSITHBIX COYETAHHH MOJKHO BBIOpATh HA YKHE TUMCH-

TOB (BBIOpaB OHO MEPBOE OO0, OMHO TOpsTIee OO0 aTuTOK)?

13. I'fommaif 3a0bUTa BTOPYIO W TATYIO MUQPPHI TMATH3HATHOTO *pa Tenedona, HO
MOMHHUJIA, 4TO 3TH U pbI YeTHbIe. Kakos OJTbILIEE YHCIIO BEPOSTHBIX CO-
YeTaHUU JUTSI OTIPE/ICIICHUS 3a61,m‘xt1 pRomMepa Tenedona? KakoBo Hanbomb-

IIE€ YUCJIO BEPOSITHBIX coueTaHN@aObMEIX WP HOMepa TenedoHa, eclid OHa
ie

HE BCIIOMHHIJIA OB, 4TO OHH (Y
@
14. Cxonpko pasHbIX TPEX3WAURBIX d#icenn MOXKHO 3ammcarh u3 nudp: a) 1, 2, 4;
0)0,2,5,8?

1) mpu ynorpebneHn W IU(PBI SMHOXKIBI,
2) npu OpPHOM yTOTpeOIeHNH TUPP.
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1. BpockTe urpaibayto KocTh. He cMOTpsI Ha KOCTB, CMOXKETE JIH BBl OTIPEACIIUTS,

Kakoe 4ncio BbimaneT? OxXapakTepu3ynTe BEpPOSTHOCTh HMKEIPH- o=

BEIEHHBIX COOBITHH: . :‘
*e

a) Bo3aMoxHO 11, UTO BEITIAZET «6»7 <

0) UTo BBI MOXKETE CKa3aTh O COOBITHH, €CIIH BBITIAACT «1» MmH «4»?
OnrHaKoBa JIX BEPOSTHOCTD STHUX COOBITHIA?
B) A KaKoBa BEpPOSTHOCTH BEITTafeHUs «0»?
2. CKONBKO BO3MOXHBIX COOBITHH MOXKET MPOU30WTH TPU OIHOM OpOCaHHU
urpaibHO KocTu? CKOIBKO BOZMOKHOCTEH CYIECTBYET [Tl BBIMAACHUS «5»?
3. Omnpenenute OTHOIICHUE YKCIa BO3MOKHOCTEH BBIMAJACHUS «5» K UUCTY BCEX
BO3MOXHBIX BAPHAHTOB 3TOTO COOBITHs. O €M roBOpHT 3Ta po0b? OOBsCHSSA
CBOI1 OTBET, 00OCHYHTE €ro.

Pe3ynbraTtom J1r000ro mpoBOJMMOTO SKCIIEPUMEHTA SBISIETCS 3JIeMEHTAPHOe
coobITHe. HampuMmep: mogaOpackiBaHHE MOHETHI — SKCIICPUMEHT, a BBIMAJICHUE Ka-
KOU-JTHOO M3 €€ CTOPOH — JIeMeHTapHoe coObiThe. [Tocie 3Toro Ml OyeM Ha3bl-
BaTh «QJIIEMEHTAPHOE COOBITHEY» MPOCTO «COOBITHEM.

Bo Bpemsi cBeplIeHHSs KaKOTO-T100 COOBITHS, TOBOPSI, YTO «3TO COOBITHE Ooliee
BEPOSITHOY, UITH «3TO COOBITHE MEHEE BEPOSTHOY, MIIN «3TH COOBITHS OAMHAKOBO BO3-
MOXXHBD) CIIO)KHO CPaBHHUTH BEPOATHOCTH 3THX COOBITHH. Bo MHOrHX ciyyasx 5Ta
nH(OpMAaIHs HEIOCTATOYHA, TIOITOMY BEPOSTHOCTH COOBITHI BBIPAKASTCS B UHCIT

B Maremaruke BeposSTHOCTH COOBITHSI 0003Ha4YaeTcst OykBoi P (mepBast Oyks
AHIJIMHACKOTO CIIoBa «probability»): BeposTHOCTh cOOBITHS A 0003Hauac®css P(A)
(wm 3amuceIBaeTCs, Kak P Harnpumep: P

zlomub)'
OTHOIIEHHE YHUCIa BOSMOKHOCTEH OCYIIECTBICHUSI COOBITHS K 00

Ha3BaHHe COOBITHS WM 0603Ha4YCHNE’

BEPOSITHOCTH COOBITHS - 00I1IEE€ YHCIIO BCEX BO,

st ocymecTBIieHUS COOBITHS A 0003HAUMM UH

BIICHHSI JTAHHOTO COOBITHS 7(A), YUCIO OAMHAKOBO BR@MOXKHBIX HCXOIOB — 71
n(A)
p(A)=22)
n . A n
BeposiTHoCTh cityuaitHoro%o08arcpHo®) coobitst — 1: P = — =1,
0 Clly4yanHoe n
BeposTHOCTE HEBO3MOXK COQBIT : P = —=0.
HEBO3MOXXHOE n

“

Ipumep: HalinnTSyBepBITHOCTH BHITIAJICHUS JINIIEBOW MM OOOPOTHOM CTOPOHBI
MOHETBL TPH 1T0A0PaChIBaHMHM MOHETKH HOMUHAJIOM 20 TnuKoB 1 pas.
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Pewenue: Tlpu nogOpacsiBaHUM MOHETKHA HOMUHAJIOM 20 Isi-
[TMKOB BBITIAJCHUE JIUIIEBOM WIIN 000POTHON CTOPOHBI MOHETHI
(B maHHOM cIly4ae — CTOPOHBI MOHETHI C M300paKeHHEM Kap-
THI WK C H300paKEHUEM YMCIIOBOTO HOMUHAIIA) — CIIy4YaiHOe
coObithe. [TockonbKy BhINIAJCHUE JUIEBOW MM OOOPOTHONH CTOPOHBI — OJIMHAKOBO

BO3MOKHBIE COOBITHSI, TO: P =P = —

JIMIEBOMH 000pOTHOI 2 .

IMpumep: HaiimuTe BepoATHOCTD BBITIAACHUS 4 TIpH OpOCaHUH UTPATHLHON KOCTH 1 pas.
Pewenue: ITpu 6pocannu UTpalbHOM KOCTH 3JIEMEHTAPHBIM COOBITHEM MOXKET OBITh
OJIMH U3 CiIy4yaeB BblmaaeHus uucen: 1, 2, 3,4, 5 u 6. Bce 3Tu ciyyan paBHOBO3-
MOXKHBIC M OHU HE MOTYT MPOU30UTH OHOBPEMEHHO, CIEI0BATEIBHO,
BEPOSITHOCTh CITy4aiHOTO cOOBITHS (1) IeNnTCst MeXILy HUMU TIOPOB-

Hy. TakuM 006pa3om, BEpOSTHOCTH OCYLIECTBICHHUS ATOTO COOBITHS: ra

BbINaJcHHE 4 6 :

1. OmpenenTuB BO3MOXKHOCTE T HEBO3MOXKHOCTH TAHHOTO COOBITHS, HAHAWTE €ro
BEPOSTHOCTD:
a) MOJYYEHHUE OICHKH «OTIUYHO» BCEMH YUYAIIUMUCS B KIACCE MO CIEAYIOIEMY
MajoMy CyMMaTHBHOMY OIICHUBAHUIO TI0 MaTEMaTUKE;
0) 3aMEeHBI BCEX YPOKOB IKCKYPCHEH;
B) TMOCJIETHUI CE30H Tojia — 3UMa.
[IpuBenuTe NpUMEPbI BO3BMOXKHBIX U HEBO3MOXKHBIX COOBITHIA. *

2. HaiimuTe BepOsATHOCTS BEITIAJACHHSI YETHOTO YHCIa TIPU OPOCAHUH UTPATHHOE K
ctu 1 pas.

3. OmpenenuTte BEpOATHOCTH BBINaIeHUs | Tipy OpOoCaHUU UTPAIBLH n a.

4. B tapenke ectb 5 mekepOypa, 7 maxiasa u 4 kara. Camu
creil. KakoBa BeposSITHOCTB TPEAIIOYTEHIS UM TTaXJIaBbl? A
YTEHUSI KATHI?

5.5 vamek 0alymKu yKpalieHbl KpaCHBIMU MU, 12 — 3enénpiMu. balymika
B OJIHY M3 YallleK HaJuja 4aro. Onae& T BEPQFTHOCTH TOT0, YTO ITO YalllKa,
YKpalleHHasl y30poM 3eJIEHOI0 1BE

6. AHap 3amymMan IBy3HAYHOE . ¢ANUTE BEPOSTHOCTH HIDKECICIYIOIIHNX
COOBITHIA:
a) OKOHYaHWE YrcIa @dpoi
0) HaTM9I¥e OTMHAKOBBIX IT B UHCIIe;

B) PaBEHCLBO CYMMbI LU(D YuCIy 5;
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T) JeJIeHUe Yucia Ha 6;
J1) OKOHYaHUe Yncia nuppou 7;
€) pa3HOCTh LHU(PHI B pa3psiie IeCATOK ¢ (POl B pa3psiie eMHHI COCTABISET 2.

B urpe B Hapasl OpocaroTcsi 1Be UrpajbHbIe KOCTH M BbIIa-
JIaroIye 4Kcia CKIabIBatoTcs. Mrpok mnepeaBuraer Mk
B COOTBETCTBHH C BBIMABLIIMMHU OYKaMu. YTOOBI HEe OKa3aThCs
B MOJIOKEHNH Mapca, Paxub Hyxxmaetcst B cymme B 10 0uKkoB.
[lo-Bammemy, kakoBa BEpPOSITHOCTH BbINIaIeHUs CyMMBI B 10 o4-
koB? A KakoBa OyZeT BEpOSITHOCTh BbINaieHUS 6-67

W3 neperix 100 HartypanbHBIX Yncen Bbibepute Modoe uncio. Onpenennure st
9TOTO YHCIIa BEPOATHOCTH!

a) neneHus Ha 10;

0) mejeHus Ha 5;

B) TIpH JieJieHnd Ha 12 momydeHue B ocTarke 5;

T') paBeHCTBa CyMMBI ero nudp 7.

IMpakTHueckas padora. BMecTte ¢ ToBapuileM Mo mapTe MPOBEIUTE dKCIEPH-

MEHT, OpOCHB 2 UTPATHHBIE KOCTH.

a) Kaxnprit u3 Bac mycTh OpOCHT UTpalibHBIE KocTH 36 pa3. [locie kaxkmoro 6poca-
HUS, KQKIBIH 3aIUIIET IMOTy9eHHBIA Pe3yJbTaT TaK, Kak MMOKa3aHO B IPUMEpE.

Ne ucnpiTanns IlepBblii yuamuiics . Bropoii yyamuiics
1 3-6 2-1
2
3
36

6) Ka)K,III)II/I yT{aHII/II/ICH HaxXoIWUT OTHOUICHUEC YHCJIa OJUHAKOBBIX IIap K q JIy TIpO-

BOJIUMBIX UCITBITAHUI:
YUCTIO OOUHAKOBLIX nap *
36
(HampuMep, eciu y BTOPOTO ydaierocs mnapa 2-1 BbiiL

Brickaxxute MHEHHE O HI/I)KCHpI/IBeI[eHHOMI

e (CpaBHHTE Ul KOKAON Mapbl pe3yabTar J:[po61/1 €3yJIbTaTOM, TOIYy4EH-
HBIM BalllUM TOBApHILEM IO MapTE;

e (CpaBHHTE nonyquHHH Re.ym) 6LIO —. Ecnnt BBI momyumin pesyib-
Tart, OTIIUYHBIN OT — B 061>;ICHHTL MIPUYUHY TOr0?

e Haiinute I[J'ISI Ka OLICHUE CYMMBbI IOJyYEHHBIX PE3yIbTaToB
K 9HCITy Bs c (HaanMep, eciu B kiacce 12 yyamuxcsi, TO OT-
HOIICHHE QUCIANBb us 'y Kaxgaoi mapsl 2-1 x mpousBeneHuo 12-36).
Cpasnure 3 3yJIbTAaT C rE
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CoOpbITHS1, KOTOpPBIE HE MOTYT HPOM30HTH OJHOBPEMEHHO, HAa3bIBAIOTCSI HECOB-
MECTHMBIMU COOBITUSIMH. BEpOsSITHOCTH CyMMbI HECOBMECTUMBIX COOBITHH A 1 B
paBHa CyMM€ BEPOSTHOCTH COOBITHS A M BEPOSTHOCTH COOBITHS B:

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

I[Mpumep: Haiinute BEpOSATHOCTH BBHITIAACHUS 5 WM 2 BO BpeMs OpOCAHUS UTPaTb-
HOM kocTH 1 pas.

Pewernue: Mpl 3HaeM, 94TO TIpA OPOCAHUM KOCTH | pa3 MOXKET BHINIACTh 6 paBHOBO3-
MOXKHBIX O0YKOB. Hac WHTEpecyeT BO3MOXXHOCTH BbINafcHus 2 win 5. O003HaYUM

ciydaii BeImazieHns 2 OykBoi A, ciydaii BeimaneHus 5 oyksoit B. Torma P (A) = P u

P(B) =é. CrenoBarenbpHoO, P(A+ B):é+é: 2 _

— OTtBeT: —.
6 3

!
-

1. TTociie Opocanust UTPAITEHBIX KOCTEH OJIMH Pa3 ONPEJIeIUTE BEPOITHOCTH:
a) BBIMMAJICHUS YUCIIa OOJIBITIE 2;
0) BBITIATICHUS YHCIIa MEHBIIIE 5;
B) BBINIAJICHHUS HEYETHOTO YHUCIIA.

2. Boruncnss BeposSTHOCTH BbINa/IeHUs] 000POTHOM CTOPOHBI MOHETHI (T.€. CTOPOHBI
MOHETBHI C N300pakeHUEM YHCIIOBOTO HOMUHAIA) XOTS ObI y OJTHOM U3 2-X MOHET ITPH
OJTHOBPEMEHHOM TMo10packiBanny, Pank 000CHOBANl CBOIO MBICIH CIIEIYIOIIUM
obpazom: «Jlist BeIMasieHHs: 0OOPOTHON CTOPOHBI MOHETBI XOTSI OBI Y OI[HOI‘/'BI/IS
MOHETOK €CTh JIB€ BO3MOXKHOCTH: MJIM Yy TIEPBOM MOHETKH BBITIAJIET 000pOT
CTOPOHA, UJIN Y BTOPOl MOHETKH. BEpOosSTHOCTH BBIMAIeHUsT 000POTHOM cTOPOHB

KaK y IepBOM MOHETKH, TaK U y BTOpoil — . —+ — =1. CnenoBarens
’ 2°2 2

KaKOBa BEPOSITHOCTh BLIHa,ZIeHI/IH 000OpOTHOH CTOPOHBI y OXHON M3 MOHETOK B

JTAHHOM HCIIBITAHUH?
3. U3BectHO, uTO U3 200 MOTEpENHBI 614 TORNIBaW3 OMJIETOB MMEIOT BBIUTPBIII
B —

HoMmuHajioMm B 100 maHatoB, 5 61/IJIC HaToB, 7 6uneToB — 20 MaHATOB.
Jia kyriieHHoTro Onbee slpo JIeIIITE:

a) BEpOSITHOCTh Bmmpm ua@om B 100 MmaHaTOB;

0) BEpOSITHOCTH BBHIUTPRITIIAEO oM B 50 mu 20 MaHATOB;

B) BEPOSITHOCTH BBIUTP Jera,

T') Bepost Th TIPOUTPHIIIA OHIIeTa.
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4. B memike ecth 10 KpacHBIX, 5 3enEHBIX, 25 )&nThix U 20 OenbIx mapukos. Haii-
JTUTE BEPOSITHOCTH TOTO, YTO CITyYaliHO M3BJICUEHHBIN M3 MEIIKa ITapUK OKaKETCs
LBETHBIM.

5. Ctpenok mpuuennics Ha MUIIEHb, Pa3AeaEHHYI0 Ha TpU yacTu. BepostHocTh mo-
MaJaHus CTpessl Ha nepByro yacTsb — 0,35, Ha Bropyro yacts — 0,45. Onpenenute
BEPOSATHOCTD IOMAJaHMs TIEPBOM CTPENbl, MyIIEHHONW CTPETIKOM, B MEPBYIO MU
BTOPYIO YacTH.

6. [IpakTuueckas padora. HadepTure naHHyO HIKE Ta-
omuiry Ha Oymare (opmarom A3 (WM TOCKE) M BRIBECHTE
Ha NUCbMEHHOU nocke. Kaxknplil yyamuiics knacca mycTb
MPOBEAET AKCIICPUMEHT, MTOJIKMHYB MOHETKY B 20 TSITUKOB
10 pas. [JJonomauTe TAabIUILY, 3aKcaB B CTOJIOIE, OTHOCS-
IeMcs K BaM, TIOTY9EeHHBIE PEe3YyNIbTaThl TakK, Kak MOKa3aHO B IpUMeEpe:

Yuamuiics I II IIT IV V VI VII VIII IX X Bcero
Brinagenue auneBoi 4

CTOPOHBI

Buinagenue

000pPOTHO CTOPOHBI
BeposiTHOCTD pe3ybTaTa, MOJTY4eHHOTO KaKABIM YUAIHMCS

BepositHOCTB 2
BbINaJeHUs JIUIEBOI 3
CTOPOHBI

BeposiTHOCTH

2
BbINA€HHS - \
000POTHOI CTOPOHBI
Omnupasick Ha TaOIUILY, UCCIEAYHTE CIETYIONIUE BOPOCH:

. 1
a) CpaBHUTE BBITIAJICHUE JTUIIEBON CTOPOHBI MOHET hi| Jamerocs ¢ 5 .
1

O6’LHCHI/ITC, o4YeMy IOJIYYCHHBIC PE3YJIbTAThI OT. oT 5 .

0) CobOupast pe3yabTaThl, MONTYICHHE) alIMUCST BO BpeMs DKCIIEPUMEHTA,
OIIPE/IEIINTE BEPOSTHOCTD B Stg et €BOH CTOPOHBI U BEPOSTHOCTH BbI-
najieHuss 00OPOTHOM CTOP@HBL. BMEQE C STUMH BEPOSTHOCTSAMHU HCCIIENyHTe

1
BEPOSTHOCTH, IOy ¢ M ygamuMmcst. Kakoe n3 Hux Ommke Kk — ?
8) Ecin Bepos®o aJi@HUsi 00OPOTHOW CTOPOHBI MPHU IKCIIEPUMEHTE OpO-
CaHUS MOHCTKM paBHa — ,40 3HAYUT JIM 3TO, YTO U3 10 SKCIIEPUMEHTOB B 5-TH

BEITIasieT 000poTHast cropoHa? OO0CHyITE CBOW OTBET.
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1. IIpu kakoM 3HAYCHUH X 3HAYCHUE (PYHK-
uu y(x) = 3 — 4x? Gyzmet paBuo —13?

2. ITocrpoiite rpaduk Gyakmmn y = 3x —4.

3. Ha ocHoBe rpaduka npeacTaBieHHON
dbyaKIIn y = kx + b onpenenute 3HaAK
ko3 durrenTa k:

a) A 0) ¥
0 X 0 x
4. I'padux dysximm y = kx + 3 mpoxoaur
gepes Touky: a) A(2;5);6)M (l, - 3].
. 2
Haiinure 3Hauenwue k.
5. paduk ¢GyHKIUH y = kx HOPOXOAUT

yepe3 Touky B —%; 5 |. Onpenenure

3HauUeHHe k M MOCTpoTe Tpaduk mo-
TYYCHHOU (YHKIHH.

6. Yxaxure, kakue U3 rpa)uKoB MPHUBE-
NEHHBIX (PYHKIUI MapaiebHbl WK
[IEPECEKAOTCS:

—7+2x
=3x-7, y=—+3x; y= ;
y y > y 4
5+3x 3x-35
= s y=Tx—4 y= ;
2 7 Y 5
—-6+14x 3
=—-: y=—+Tx
2 8

7. a) Ilpeobpasyiite B dapenreiit: 55°C,
12°C, 93°C, 61°C.
0) [Ipeobpasyiite B Llenbcuii:125°F,
42°F, 35°F, 112°F.

8. I'padux ypaBueHms 5x — 6y =7 Hpono-‘

T depe3 Touky A(— a; 3a). Onpefe-
JIUTE 3HAYCHUE X U ).

9. IlpuBenéunyro cnc‘eﬁ

peunte rpaduueck

x+y=6,
2) 3x —ga=2;

10. I[Ipn kakoM 3HAYEHUH @ Y CHCTEMBI
ax+3y=0,5
2x-4y=0,25
KOpHS; 0) €CTb TOJIBKO OAMH KOPEHB;
B) ecTh OCCKOHEYHOE MHOKECTBO
KOpHEM?

ypaBHEHUI a) HeT

11. Bremnuil yron TpeyroipHUKa paBeH
120°. OTHOIIEHNE HECMEXKHBIX eMy
BHyTpeHHUX ymioB 10:14. Omnpene-
JIUTE YIIIbI TPEYTONbHUKA.

12. Cuctemy ypaBHEHHUH pEIINTE CIIOCO-

OOM IOJCTAaHOBKH U CIIOXKEHHS:
S5x+3y=-14, y—8x =22,
3) {—7x—4y __5, 0 {9y—4x = -30.
EcnmuBTpeyronsanke ABCAB=7cwm,
AC =90 mMm, BC = 0,036 M, Hanu-
[IMTE HA3BaHHS YIJIOB IO CTENEHH
YMEHBIIICHHSI UX TPaJyCHOU MEpBI.

13.

14. CxonmbKHMH CTIOCOOAMU MOXKET yUH-
TeJIb PACHPEACIUTh LHUPKYIb, JIU-
HEHKy ¥ TPAHCHOPTHP MEXIY ABYMs
y4eHUKaMu?

15. Huxe npuBeneHa Tadnuma nepeapu-

JKCHUA TYpPUCTOB, HaXOJUBIINXCS
myta 5 maei. CocTaBbTe Tpa K\

COOTBETCTBHUHU C TAOJIHUIIEH.

JIEHb 1 Vv
KM 10 5 2

B nByx xop3u#iax 29\kr s010k. Eciu
U3 TEPBOU KOP BO3BMYT 3,5 KI'
K, TO BO BTOPOU KOP3UHE HA 5 KT
OKaXKETCs OOJIBIIIE, YeM B TIep-
3uHe. CKOJBKO KHJIOTPaMM
OK B Ka)KJI01 KOp3MHE ObLIO U3HA-
YaJIbHO?

16.

. Yuanmiics 3agyman HpOU3BOJIBHOE
JIBY3HAQYHOE YHCIIO, COCTOsIEEe U3
oauHakoBbIX udp. Haliaure BeposT-
HOCTb TOT'0, YTO 3TO YUCIIO HEUETHOE.



' OTBeTbl
ITABA 1

Ypok 1.1. Nel. a), 6), B) HeBepHO, 0), T), ) BepHO; Ned. a) —2, 6) —5, B) 0; Ne6. a) —15 5 0) 1,B) —%,

F) 2,48, %) — 14, 1) 5.4, i) 70 Ne7. a) 4,05, 6) — 2.7, B) 1,855; Ne8. a) 49, 6) L D386,
1) —30; Ne9. 2) 0,5, 6) 14,73.
Ypox 1.2. Ne2. A(-0,5), B(#), C (1,9), D (5.8), M (=3,6) N (=5), K (~2,1); Ne3. a) 5,5, 6) 1,5, B) 12,2;

Ne4. a) 0,64 nwmm —6,44, 6) —2,45 wmm 11,15; NeS. Heepro; Ne6. 83; Ne7. K(—11,41); Ne8. a) Touxu

A u B pacnonaratorcst mo ofHy ctopoHy oT Touku O, 6) Toukn M n N pacronararioTcs 1o pasHble
ctopons! oT Touku O; Ne9. A(14) wmun A(—14), B(3,5) nnmu B(-3,5), 10,5 nmu 17,5.

Ypok1.3. Nel. %_0 1875, %=O 42, 1:0 58(3) ; :O,(523809) 17(; =0 1(3) ﬁ:0 (837)

Ne2. a){0,(7); 5,333...; 32,(56); 6,98(3); 0 (345) 11,43(12); 2,0(7)}; 6){0,(7); 5,333... 32 (56) 0,(345)};

B){6,98(3); 11,43(12); 2,0(7)};N95. 1,7(3), 3,58(3),4,(09), 2,(41); Ne8. 0,25; 0,4; 3,5; 0,5; 2,2; Ne9. a) 50 km,
0) 73 kM, B) 14,(285714); 55,(6); r) 18 kM.

Vpor 14 Ne2. 3. N3, a) 2,11, 38,923, 673,256 02 1 1.5 2 23

30’ 9’ 3 711" T 99’ 999 999 999 9999 799 157 90
3;2ﬂ; i; ﬂ; 16ﬂ; L- Ned. a) 10— 6)2—~ B) 15— r) 118; n)3— €) 23i
4577450 7557 49507 990 9000’ 99’ 999

Ne6. ) is 6) 16&- B) 140; 1) 13;_9; N 10421; Ne9. a) 8 meca, 6) 10000 1, ) 287%; Nel0. a)

5

Moy Ik gy @ 29ta N3 a12.6) 33wy ol
9 9" "T90 99
Ypox 1.5. Ne2. -3,(5); 3, ~12; __2 203 2 w3 2 007 20 o e):

320 7 15> 25° 7 4 24 12297 3
—7%; Ned. a) (=5;-4), 6) (=1; 0), B) 4; 5), 1) (=92; -91) 1) (=1; 0), e) (9;10); Ne8. ©) §n>3n;

B) 0,5 m|<|m|;Ne9.6)b—a>b+a;B)|b+a|<|b—al; .N‘OIO a) HeJ‘lI:3H 0) IepBOE YUCIIO MEHBIIIEC BTOPORY;

Ne 13 1. a) 21,6; 6) 26,1; B) 41,4; 2. a) 27.8, 6) 11_ )3— Neld. £<% Nel§y a) ~36,2

35

6)— B) —0,5, r)——, ) 5,45.
Ypok 1.6. Ne 5 a)|x|§4 0)-1<x<1,B)-20<x<-1,nx>2,m)x<-9,¢)|x|<-3; Na7.a)&9u9,
0)—7u7,B)-27u27,r)—-1u9.

Ypoxk 1.7. Ne2. a) 16,335, 6) 8,246, B) 3,56, 1) —27,99, 1) —1,95, 3) 20,004 23; 6)-2,

B) —2=; 1) 0,09, ) -21, )K) 2000 I/I) -1,7, k) 5, m) —=9100; Ned. IC. T3CMI>ICJIa,

e) ectb cMbIc; Ne5. a) 2_ 0) 1_ B) _zﬁ Ne7. a) 4,8; T r) ——; 1) 112;
25 25 313° 19 74 8

0) 14, B) 7; Ne7. 5; Ne8. 30; Ne10. 17; Neidh. 6;
Ypok 1.9. Ne7. 1,7 cm, 0,9 cm, 2,6 cm.
Vpok 1.13. Ne2. 17,4 cm; Ne3. 69 cwm;
Ypox 1.14. Ne6. a) 30°,6) 4,9 ¢ 90

 J JIABA 11
.
Ypok 2.1. Ned. 1) 28_516 o _@ 1) g; Ne6. ) 69,9,6)—0.,3, 8) 116,5:1) 5,8, 1) 21,9,
e) 2982,5, %) —1,2,3) 4 > Ne8. TMocnemusist und)pa gucna 2" — 4; mocnenuss uudpa uncna 32— 3;
nocie udpa uncna 4% — 4; nocnenuss wudpa yncna 5'%° — 5; mocnexuss uudpa gucna 10— 0;
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nocnenuas mnbpa unca 8% — 4; Neld. 6) _26_536; Neld. a) 0% 0,6"; (—1,7); (=5)"; 7 Nels.
a) u€tHoe, 0) Heu€THOE, B) YETHOE, T) HEYETHOE, /1) YETHOE WM HEUETHOE, €) YETHOE WM HEYETHOE,
Nel7. 1) (-0,(1))% (=0,(1))"; (=0,(1))*. 1024

Ypox 2.2. Ne3. a) 1024, 6) 10'% B) 59049; r) : Ne6. a) 2%; 6) 27; B) 2'% 1) 2% nm) 2'; e) 2%
Ne7.6) 37; e) 3% Ne8. a) 3, 0) 6; B) 3; 1) 5; 1) 3; Ne9. a)522; 6)17°™; B) 6%; Ne10. 1,2-10°.

Ypox 2.3. Ne3. a) 27, 6) 1000; 8) —8; r) %; Ne6. a) 34_691; B) 0,49 ; 1)27; 1) 2; %)5% 3) 1; u) 0,7;
Ne8. a) ¢ 6) ¢'s B) €' €) ¢ Nel0. 1) 105,12; 2) —16; 3) 194, M1z, 0) x5 ) L, ) 2 Net3. @) 7;
6) a; B) 1% 1) 31% 1) 47; ¢) mr’. 125 k

Ypok 2.4. Ne7. a) 38< 27% B) 25% = 125%; Ne9. a) 2; 6) 81; B)13.

Vpox 2.5. Ne2. Oteer @apua; Ne3. 5x) —0,1255°@%; Ne5. Tlnomans KBaapara yBEITHIUTCSI BO CTOIBKO pas,
Ha CKOJBKO Pa3 yBE/MUHMBACTCS KBaJIPAT YMCNA CTOPOHBI; 00bEM Ky0a yBeIMaMBACTCA BO CTONBKO pas, Ha

CKOJIBKO pa3 yBeJIHIuBaeTcst Kyo uncna peopa; Ne7. 6) (% am) ; 1) (<3043 k) (da)’; ) (gxs ysj .
2

Ypox 2.6. Ne2. a)lda‘b’c’; 6) —15x%5; Ne3. m) —036m’n; Ned. e) —0,1b°n"; Ne6. 6) (§a9b3]
3
B) (—%mnkzj ; e) (0,2p%K7)%; Nell. a) 4a*b’c?; 6) —0,5bc%k%; B) 1,5x%; ¢) 3x%°; Nel2. 1) 2ab; 2) 6xy;

3) 11§bc; Nel3. a) da‘be 6) 219,8x%; B) 122

Ypox 2.7. Ne6. a) 0,47; 6) —1167; B) 600; 1) 0; Ne7. B) 63; 1) —28; ¢) 34,1; &) —468; x) 300; 3) 1,12;

1) 240100; Ne8. a) 4; 6) 1968; B) 1993; 1) 1995. 5 5 k

Ypox 2.8. Nel. a) 1; 6) 1; 1) a*; Ne2. a) 37; 6) 1; B) 5°; 1) 4096; Ne3. a) 1,2 - 2"; 6) g; B) 15; r) —; Ned. a) 0;
m

0) g; Ne5. 6) a"~1; B) @' "3, 1) @ e) a* *3; Ne6. a) 1%; 0) —g; Ne7. Tocnenneit nudpoit yncia

JIOJDKHA OBITH 1.
Ypox 2.9. Ne2. 750 man.; Ne3. a) 12,5 %; 6) 6200 man. u 8680 man.; Ned. 1) 14%; 2) 2000 man.;
3) 3 roma; 4) 15050 man.; a) 3420 maH.; 6) 7535,5 man.; B) 3600 man.; Ne5. 30000 man.; Ne7. 4800
MaH.13,3%; Ne8. a) 8 rona; 6) 16 roma; Ne9. a) 4 mecaues; 0) 6 Mecsnes; B) 12 mecsies; 1) 18 Mecsies.
Ypox 2.10. Nel. 847 man.; Ne 2. 60500 mam.; Ne 3. 51200 man.; Ned. a) 3037,5 man. u 3345 man.; 6) 6305,645
Ypox 2.11. Ne3. a) AABC =2 AFED, 6) ACBA = ADEF, ) ABAC = ACDB; Ne6. AABC = AMNP, AADC = AI\@(P.
Ypok 2.12. Ne3. AB=KL=DE,AC=KM=DF,BC=LM=EF, /A= /K= /D, /B=/L=/E, /C= /M= LF.
Ypox 2.13. Nel2. a) 73°24/; 66°12/; 125°6/; 41°55'48"; 12°30/;60) 12,6°; = 44,3°; = 54,1°; = 136°
a) 29°24/17; 8) 201°383/;r) 16°5950"; n) 74°12'17"; ) 44°15'15"; x) 47°12/; 3) 50°29; u) 20°55'.
119°19'. man. u 14815,44 man.; B) 5200 man. u 5290 man.; Ne7. a) 5312,5 man.; 0) 5781,25 man.
Ypox 2.14. Nell. a) 55°, 55°, 70°; 0) 44°, 44°, 92°; B) 32°, 74°, 74°; Nel3. ;
nin 64°, 58°, 58°.

Vpok 2.16. Ne13. 25°, 3 cm.

IJIABA 111

Ypox 3.1. Ne2. a) 3a°+2a*+3a+5; Ned4. 6) —3x*+9x?+x; 1) 64>+ 3a? PNe5. a) 3a%+12b;
3; B) 8x0-2x°—6x%,
plit wien —1, crenens 3; Ne7. a) 7,
2 na, x° +2x—12.

6) 3,8) 1;1) 3; 1) 5; ¢) 2; Ne8. a) a>~3a+4,23¢D) ne
Ypor 3.2. Nel. 5x*-12x—7, cBoiictBo mep@era
B) 3x*+6x-3; 1) 2a*+54>-27; Ne3. a)l2a-; 16a—1; 1) 0,27x*-0,06y*; Ned. a) a?
0) —a’+6ab—9b*; NeS. 5(n+2), nenurcs Ha S; .

Ypox 3.3. Nel. Muorouensl a) 6a>—4
Ne2. a) (6x2+4x+5)—(2x>+ 24t
Ne3. a) 4m+2; 6) 2; B) 2
938,34 wman., 333,06 man.;
crernens 2; 1) —10x°+13x3-13

Nell. a) —1§b3—5§b; 6) lb3+
4 4

) (23 +3x2+x—-3)— (3 +2x%) = X} +x2+x-3.

6x°+6x2—8x—4; NeS. r) 473,46 man., 538,2 MaH.,
©8. a) —12)>-16y+10, crenenp 2; 6) —8x*+5x—10,
b 57Nel0. a) Sa—b—1lc; 6) 8x°*+2x—4x ; 1) 1,4a°-30°+2;

—b; B) 211;3 +22b; r) 1§b3+5§b.
4 5 4 5
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Ypox 3.4. Nel. a) x'(x+4) = x>+4x; 6) 2x-(x+3) = 2x>+6x; B) x(2x+5) =2x>+5x; Ne2. a) 2x*+8x;
0) 3x?+x; B) 3x?+6x; Ne3. €) —20c¢’—4¢>, crenens 7, cBoGomubiil wieH 0; 3) 40x* +30x7—50x°, crenenn
8, cBobomublii wien 0; u) 7n°+11n*—n* ) 8a*b*+10a’b*—4,2a’b*, crenenn 7, cBoGoaHbIH wieH 0; M)
3,3x33+6x°°—1,5x%°+6,9x%)°, crenens 8, cBobomubiil wieH 0; Ned. 3a>h+6ab*+3abc; Ne5. 156 ecm®
624 m?; Ne6. a) 10x°+6x*—10x°—6x7%; 6) 14a®b+42a°b*+35a*b+21a*b%; Nel. x) —2a%y"+ a*by>+a’)®; Ne8.
a) 7; ¢) 24; Ne9. a) 0,5; 6) —2; B) 1,6; 1) —2; Nel0. 8 cm, 16 cm, 20 cm.

Yporx 3.5. Nel. a) (2x+2)(x+1) = 2x°+4x+2; 6) (x+2)(x+2) = x*+4x+4; B) (Bx+2)(x+1) =
32+5x+2; 1) (e +D)(x+3) = 22+ Tx+3; Ne2. a) (x+3)(x+3) = xX>+6x+9; 6) (x+4)(x+1) = x>+5x+4;
B) (2x+1)(x+3) = 2x*+7x+3; m)(2x+3)(x+4)=2x>+11x+12; Ne 4. x>+70x+1200; Ne 5. 2x+1)(x+2) =
(x+2)(2x+1),ITepemecTuTENbHBIN CBOHCTBO yMHOKEHUS; Ne 6. a) x*—x—6; 1) 30x*—61x%2+30y%;
x) ptpg—q—q* Ne 7. n) §a2b+21abz —125* +la+3b; Ne 9. a) a+9; 6) a—9; B) — a+2 ; 1) 4—a;
Ypox 3.6. Ne 2. a) (a+b)(atc); 6) 2atb)(atd); Ne 4. a) (a+6)(b+x); 6) (n—k)(m—x); B) (x+y)(a—2d);
) (1-x)(1+b); Ne 5. a) (x+1)(x*+1); 6)(a—b)(a—8); B)(’~1)(’~1); 1) (atb)(b-5); n) (at+2)(a’-1);
e) (xt)(7—x); x) (B*>=3)(b*-2); 3) (m+n)(k—n); Ne 7. (x+1)(x+5); Ne 8. a)(a—1)(a—4); 6)(a—8)(a+2);
B) (x+y)(x+8y); 1) (a+b)(a+6b); n) (y—x)(y—8x): e) (m—n)(m—4n); Ne 9. Kaxxnasi rpynmupoBKa BepHa,
(m+n)(2a-3b) = (2a-3b)(m+n); Ne 10. a) 91; 6) —0,625; B) —30,8; r) —0,33; Ne 11. a) 15600; 6) 12500;
B) 550; 1) 28; Ne 12. Otun u3 MHOXuUTENCH nomken ObITh «0»; Ne 13. a) x, = 8, x, = -2; 06) y, = 12,
y,=—liB)a=-4,a,=1; n) x=4,x,=-7; e) x= 2, x,= —0,2; Ne 14. a) -35b?, 3a?, 7b; 6) 10x)?, 2x,7y;
B) 3, 6m3, n?, 4m, 3; 1) 15, 2y, 3,18)%, 5.

Ypok 3.9. Ne6. 8 cMm.

Ypox 3.11. Ne 4. (a—m)(b—m) = ab — am —bm + m?, (a—b)(a+b) = a* — b*, (a—b)(a—b) = a>-2ab + P,
n—m =—(m—n); Ne 6. a) +7a; 6) +1; B) + m; 1) +5; Ne 7. a) 25; 6) 78; B) 16.

Ypok 3.12. Nel a) 0,13; 6) —2; B) 15; r)—1; o) 2; e) 4; x) H; 3) 7; m) 13; Ne2. a) 2,4; 6) —12; B) 3;

r) ;—;; ) 0,5; ¢) 1; Ne3. a) —2; 6) 0; B) 1,75; 1) 0,8; Ned. a) —Sg; 0) 7,5; B) 15; 1) 24; Ne5. a) 41;

6) 13; B) 0; 1) —153; 1) 6; ¢) 1,1; Ne6. a) 10; 6) 8; B) 1,6; 1) 7; Ne7. a) 5,-5; 6) &; B) 3,3 u 2,7,

T) _5§; n) 6u—6;e)28u—12;%x) J;3)3u—-3; Ne8.a)2,3u0,5;6)7;8)J;1)-7u9;n) 7% u 6%;
e) lu —2;
7
Vpox 3.13. Ne3. 12,4 1 12,6.
Ypoxk 3.14. Nel. 0,345 u 0,0431; Ne2. 2% u 0,0204; Ne7. 0,049. .

IUIABA IV

Vpox 4.1. Ned. a) b, a, a; 6) 10, 100; B) a, 25, 10a; ) 140; NeS. a) 25)% — 30xy + 9x%; 6) @09
B) 100¢? + 2bc + 0,010% 1) 49p? — 14pk +i%; n) 144 + 192k + 64K%; €) x> — 2xy + Q2
3)16a>+8ab+b?; n)l44a* — 7,2ac+0,09¢%; k) 0,04m>+ 2mn + 251, .

r) 39601; 1) 998001; e) 494209; x) 98,01; 3) 104,04; m) 93025; i1) 10

Ne9. a) x* +20x2+ 100; x* — 20x2+ 100; 6) 49 — 14y° + )% 49 + 1480

6) ¢*—1,4¢°+0,49¢°; B) %a1°+24a7+64a4; r) %x"+6x“+36x2; 1)

Nel2. a) 144m>—24m; 6) 154x—49x%; B) 14a; v) 4a*+36k3; 1)18ab—81; €) —18a*—162; Nel13. a) 2x* + 3x +9;

B) 2bc; 1) 5ab; 1) 81#; ¢)Q0)? . +b*+c*+2ab+2bc+2ac; NeT. a) —30ab Bmecto —15ab ; 6) —3xy
BMecTO —0x) ; B) — cTo =2 xc Ne8. a) 7y, 25x2, 49)%; 6) 10b, 8142, 18ab; B) —3n, 9n?,

1 5
1004 ) —5m,8n, 64n?; 7a) HM3: 5; 6) HM3: 4; B) HB3 : —1; r) HM3: 5; n) HM3: 2; e) HM3: 4;
Nel0. 6;0) 2116; B) 400; 1) 256; 1) 12544; ¢) —5184.
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Ypok 4.3. Ne 3. a) 1% 6) a*— 9; B) p* — 5 1) % — 9m?; 1) 162 — 49; ¢) %xz _gyZ; %) 64c — 81d>;

3) 100x> —ﬂ; Ned. a) 4a* — 1; 6) a*> — 4; B) 4m> — 9; NeS. a) x* — 49; 6) a® — b®; B) ¢'° — k'; r) 81x? — b*;

1) 0,49a° — b?; e) 25¢' — 92, x) 100p* — 0,09¢%; 3) 1,96a'® — 0,015%; Ne8. a) 9999; 6) 1591; B) 2496;
r) 39999; ) 0,75; e) 3,75; x) 288,91; u) 899,96; it) 489999; k) 9991; ) 89975; Ne9. a) x> — y?;
B) b*—2ab + % B) ¢ — b*; 1) —x* — 2xy — )%, ) —x% + 2xy — )%, Nel0. a) a*>— 25x%)7; 6) 4a“b2 9; 1) 81x* —289a5;

100y — 0,04x% e) 1,21y — 0,09; x) 49 — 36x?% 3) ;_4 2. m) 16—§b2 it) 2—4—16a2'

Ne12. HM3:-0,09;a) HM3:-0,04; 6) HM3: -225;8) HB3: 1,44; Ne13.2a) (2x—3)(2x+3);0) (x — 3)(x + 3);

B) (2x + 2)(2x — 2); Nel5. a) (6a — b)(6a + b); 6) (4m — 3n)(4m + 3n); B) (k—ab)(k + ab);
1) (5n—x)(5n+x); 1) (8x—11y)(8x+11y);e) (2ab—1)(2ab+1);x) (9a—T7) (9a+7);3) (12b—Tm) (12b+Tm);
n) (p — ab)(p + ab); i) (0,1n — 3m)(0,1n + 3m); k) (0,3x — 0,7y)(0,3 + 0,7y); 1) (ax — 1,1m*)(ax +

1,1m?); Nel6. a) 1160; 6) 251; B) 0,788; 1) —2280; 1) 8,33; ) 13%; Nel7. a) %; 6)0.2; B) %; 1) 43
Nel8. a) x2 —225;6) —1 — 8a%, B) b*+ 9; 1) 75x*+ 16; n) x>+ 1; €) 5x*+ 0,25; Nel9. a) a* — b*; 6) 16x47y4;

B) m'2 — b*; 1) a’— 1; Ne20. a) Bepro; Ne21. a) —12; §; 6) —4; 4; 8) —0,5; 0,5; 1) —% Z. ) 25 23
e)_g g' %) D 3) D3 1) ~1,5; 1,5: 1) _% % Ne24. a) 2% — 40a +12; 6) 1 —8b; B) 8x%; 1) 242 66ab;
Ne25.a) (x—1)(x +7); 6) 82a—3)(a+1); B) 4 (7—x)(2 +x); 1) —(1 +4y)(1 + 10y); 1) 42x — 1)(5x + 1);
e) a-(a+22); x) 4ab; 3) 4mn; n) —40 x; i) 4(c — 2x)(3¢ + x).
Vpox 4.4. Ned. ) 40275;6) 1771,561; B) 140608; 1) 79507; 1) 8012,006001; Ne 5. a) 1,03 (a.1. 0,000301);
0) 1,12 (a.m. 0,004864); B) 0,97 (a.m. 0,000299); r) 1,3 (a.m. 0,031); x) 0,988 (a.m. 0,000047936);
Ne 6. a) X =ab, Y = @b’ 6) X = 2a; B) X = 2a% 1) X = 3a, Y = 27d% n) X = ab*, Y= a’b'%;
Ne7. a) xb — 3xty* + +3xH8 — 2 6) a15 3a'b’ — 3a’h™ — b*; B) 27x°— 189xH? + 441xH* — 3435,
r) — 64m" — 48m*n°> — 12m*n'® — n'; 1) —q4 +4a b +2ab" +b*; x®) &’b° — 2 a’bt + 27 ab® - 27.
1 9 27 27 4 16 64’
3) ——m’ ——mPn—"mn® == Ne8. 110, Nel0. a) 6a%b + 2b% 6) —54m*n — 21 B) X° + )%
125 50 20 8 | 27 189
r) —a@’— b% n) @ — b% €) 3mn*— 3m’n; Nell. 6) 1001; B) 674336; Nel2. a) —x _5x2+?x+a;
6)18 54350 15 O pyanisragity+8any-49y r) o JEL +131x+zoi Nel3.a)2 )0
49 196 112 64 4 3 108’
+27a°b°+9a’b® +a’b®; 6) m">n'> — 9m°n" +27mn’ — 2Tm’n’, B) 7Sx 2y° 265 "y‘3+ix
1) 343&°b°° - 441a*b’c + 189a°L°c — 27a°b°c; 1) 0,001x13°¢*° - 0, 006x 242 +0,012x%) ¢!
+3,6a°b"c + 4,32a°bc® + 1,728a’b3c3.
Ypok 4.5. Ne3. a) —a*-b*; 6) —a’—b% B) a’*+b% 1) —a’—b*, Ned. 3
B) 1+64b% 1) 27a*+d**; m)125m*n3+1; Ne5. a) x°+y'%; 6) 27d°+8c3;
Ne6. a)l44; 6) 3600; B) —1599; r) —2496; Ne7. a) 3y; 6) 2d°

1 1
1) (Za+0,2j(l—a2—0,05a+0,04; €) (4m-i‘3ﬂ 6

3)(5+H)(25-5k+%;  w) (—H—y ’ ) (pgr+SpR(piqir'=5p'qr+25p°);
K) (0,3+4a)(0,09-1,2a+16a % T, Nel0. 4+(722+72:44+44%; 6) 103

(2152-215-94+94%); Nel2. Q s
C=28x% 6) A=n?, B=9m*> L 3mn = 27m3; Nel5. a) 103,3; 6) —37; B) 37; Nel6. a) (2x+1)

Yp()x46 N02 a) b~ 1 6)64m —27n%B)27-d?, r)O 512x18 0,216y, ,u) 125k3-343p?; e) x o 1 e

27y b
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Ne3.2)43;6)—35; Ned.a) A=5y; B=20xy+ 16x% C=125y% D=64x%; 6) A=2c*; D="5p; B=25p"+ 10pc*,;
C =4c8; No5. a) (a—4)(@*+4a+16); 6) (3¢—10)(9c*+30c+100); B)(3p—2k)(9p*+6pk +4k?); T) (1-54%)
(14+5a>725a%); m)(6-0,1¢)(36+0,6¢+0,01¢%); e) (4*—x>)(16y* 4x*y**x8); x) (7a*—b*)(49a* Ta*b* b°),

(ab’A-d) (@b ab*Ad*+d*); NeT. a)22500; 6) 4029; Ne8. a)(a+3)(a*>+18a+93); 6)(9b+2)
(812+117b+49); B) —2c°(2c+3)(B31c2—42¢+36); 1) 2p(12x2+)%); 1) 10p(48x2+25)%); e) (x*)°—4x)

(Y5+4x3+16x%); Ne9. a) 2197; 6) 389,017; B) _857§~ r) 39,304; Ne 12. 333.

s

Ypox 4.7. Nel. a) x*(4+x); 6) (b—c)(a+2); B)Bm—4n)(3m+4n); r) (5a—3b)* Ne2. (a—x)
(& +ax* +a>x+x3—ax); Ne3. a) 5b(a>-b); 6) Ta(b—c)(b+c); B) 2¢(a*~8b%); 1) cd(2c—3d)(2c+3d);
n) —n(64m*+27); €) 9Im(n®—13); x)6x*(y—22)(y+2z); 3)20(x*-8); n) Tq(p—q)p+q) (P*+pq+q?)
(P*-pg+q’); Ned. a) 3y(x+y)’ 6)(a—b-c)a-b+c); B) (a-b)a+b-1); 1) 5(a-b); n)(x+y+z)
(x+y—z); e)ctd)(1+c—d); x) Tx(y+2)% 3)(3-—m+2n)(3+m=2n); n) (x—y)(x+y);, ) 2z (1°-1)%;
K) 2p*—5¢*—6)(2p*—5¢ +6); 1) (m+n)*(m—n); Ne5. a) 0 u 4; 6) 0, +3; B) 0, =1; 1) 0,—8; 1) 0, £5; ¢) 5,
+3; k) 0; 11;3) 0; 1; ) —3, £2; Ne6. a) —6; 0) 21; B) 810; r) —638; 1) —2800; €) 9513; Ne7. a) 13420;

8) 30; 1) 146,25; 1) 2,205; Ne8. a) 230; 6) 360; ) 860; ) 180; 1) %- ¢) — L. 3) _g; N9, a) (x-+1)5;

N
Nel0. 3(a—1)(a+3); Nell. a) (a—1)(a+5); 6) (b-9)b-1); B) 2(x—2)(x+10); ) (x_%)(“z);
D 0-90+1.9:9) (a-3) a3 |

Ypox 4.8. Ne7. 180°; Ne8. 540°; Ne9. 264°.
Ypox 4.9. Ne2. a) MN||CD; 6) MN u CD ne mapamnensbl; 1) MN 1 CD mapamnensabl; Ne3. a)
MOXHO; 0) MOXKHO; B) Henb3st; Ned. a||b, b 1 ¢ He mapaienbHbl, ¢ U ¢ He napamwienabHbl; Ne6. CK||AB;
Ne7. ITpoTHBOIOIOXKHBIE CTOPOHBI TAPAIUICIIbHBI, IPOTUBOIIOIOKHBIC YIVIBI PABHBL, CyMMa MPUJICKAILIUX
K OJHOH cTOpoHE ymioB paBHa 180°.
Ypox 4.10. Ne5. a) 50°; 6) 172°, 8°; B) 112°; 1) 30°, 150°; Ne6. 75° n 105°; Ne9. a) 53°; 6) 109°; B) 79°;
) 70°; 1) 69°, 54°, 57°; Ne 10. 88°, 92°; Nell. 1) 105° n 75°; 2) 52° n 128°; 3) 75° u 105°; Nel12. AB||a;
Nel3. AC||BD; Nel5. 1) 50°; 2) 70°.
Vpok 4.11. Ne5. a) 45°; 6) 118°; 6) 28° u 152°; Ne6. a) 150° u 30°; 6) 10800.
Ypok 4.12. Ne3. a) 56° nmm 124°; 6) 40° n 140°; B) 135° u 45°; 1) B | cimywae 48° u 48°; Bo II cirydae
104° u 76°; Ne5. a) 66°; 6) 92°; B) 78°u 102°.

TJIABA V
Ypox 5.1. Ne2. a) —16; -8; 0; 8; 16; r) —12; =2; 8; 18; 28; Ne3. 6) 9; 103; —11;
a)y=x+1;06)y=x? Ne5. a) 2%; _72; 1%; 0) _%; 3,1;—-1,85; Ne6. a) BepHO; 0) BepHO;‘B HEBEPHO;

r) HeBepHO; Ne9. e) (4;1); (0; 1); (—1;0) otHocuTCs; (2;0); (0;—1) HE OTHOCHTCS.
Ypok 5. 2 Ne5. B) (0;3) m (—1 5;0); Fpa(l)I/IKI/I 6yz1yT OTJIHYATCS pasMepamu;

B)y—7x+1 TYIIOH yrou; N010 20 cM; .N'vll 61<B en.; .N'012 a) BepHO
Nel3. a) k=—1; 6) k= 0; Nel4. a) b =—-33; 6) b = 2; NelS. a) Tyno#
a) 4 kB.en.; 0) 3 kB.e1.; B) 4,5 kB.ex1.; Nel7. 84,5 kB.en.;
Ypox 5.3. NeS. a) k= 2,4; octpslii yrom; 0) k= —é; Tyno# yrom; Ne 6. a) y

y=0; Ne9. a) y=5x;6) y=—0,5x; Nell. a) k<0; b>0;0) £<0; b<0; B) k> 0;b>0;1) k> 0; b<0;
Ypox 5.4. Ne2. a) HakmaaelBaroTca ApYr Ha ; napajIe]bHbl; B) HAKJIAJbIBAIOTCS JIpYyr Ha
ﬂpyra T) HepeceKa}OTCH Ne3. a) Bepyp; He BepHO; Ne6. a) (4; 13); 0) (—4,5; —1,5);
B) 1— —2— ;1) (1,25; 8,75).
3’ 3 )

Ypox 5.5. Nel. a) 120 kM, 19
30 munyTHL €) 50 KM/
30 km/gac; Ne5. 2 yac;

. a) 5 gac; 6) 350 kM, 150 xm; B) 500 kM; T) 70 KM/Hac,
1; 2 yac 24 MUHYTBI.

. 122°F; 1) 185°F; m) 86°F; e) 132°F; x) 145,4°F; x) 41°F;
u) 127,4°F; #) 116,6° ; f) 64 4°F N4, a) 5°C 0) 43°C B) 15°C; r) 65°C; n) 115°C;
e) 90°C; €) 35°; k) 40°C; 6°C i) 1°C; K) 30°C; m) 37°C; Ne5. 57, 2°F 18°C; 68°F; 24°C 60,8°F;
17°C; 68°F; 86°F; Ne7. 20°C; 23°C.
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Ypox 5.7. Ned. (3; —10), (-3; 12), (2; 1) e pemenue; (1; 2), (0,1; 11) pemerne. Ne6. 06a mpassl;
Ne7. a) u=1§_%u; 0=—-2:6)v="4—3u; 0=—2; Ne8. 2) y = 3,5 — 2x: 1) y=7+4§x; Nel0. a =3,
y=-3,5; Nel2. a) (—1; 2); 6) (5; 1); Nel5. a) 2.

Ypox 5.8. Ned. a) ue peruenue; 6) pemienne; Ne6. a) (1; 2); 6) (- 2; 1); B) J; Ne8. a) (1; 4); 6) (1;-3);
B) (3; 6); 1) (3; 9); Ne9. a) (3; 2); 6) (1; —1); B) (35 1); 1) (3; 1); Nel0. a) (3; 2); 6) (-2; 2); B) (0; 2);
r) (1;-1,5); Nel6. a) 1,5; 6) —62; B)—10;T) 22; Nel7.a)—6;6)0,1;8) 24;1) 0, 625 Nel8. a)b;é —48;

3 4 3

0)b# —;B)b#-10;1)b#4,5Nel9.a)a= -=; b# ——;;0)a= —= bf # —=; Ne20.
) 32 ) ) ) 7 7 ) 7’ 7 B 7

a) mpu m = —0,5 He umeer xopHs; 0) npu m = 0,5 uMeeT OECKOHEUHOE MHOKECTBO KOPHEH; B) IpU
m # £ 0,5 UMEeT TOJBKO OJAMH KOPEHb.

Vpox 5.9. Ne2. ) {x+3y =64 {3”2 =2V +% Ne3.2)(5;3);6) (0,8;~1,1); B) (4; 3); 1) (_l; _52)
3

2x+y=7 y+3=x+3 3
%) (025; 1) ) (§; -§); Ned. a) (2: 1): 6) (~73:-30); 5) (13; i); M (13 6) 1) [-Q; -ﬁj;

77 21 14> 14
¢) (7; ~4,5); Ne5. a) (1; 2); B) (-2; ~2); 1) (~17; 5); Ne6. a) (10; 6); 6) (4,4; 2,4); B)( = 3%)

) (3; 4); 1) (55 =3); ) (2; —15); Ne7. a) (18; 6); 6) (15; 12); B) (2; 5); 1) (55 4); Ne8. a) (5; -2);

6) [3; 12]; 5) [81; ij; v ( 231 j; ) (15 1); €) (1; ~1); Ne9. m = —0,25; [23; 0}
11" 11 2 14 27 27 3

Ypox 5.10. Ne2. a) (5; 6); 6) (1; 2); B) (2; —4); Ne3. a) (5; 1); 6) (1;-0,5); B) (3; 4); 1) (—1; 6); 1) (12; -21);

e) (3; 1); %) (=25 1); 3) (=45 =3); m) (0,5; =2); i) (2; 6); k) (95 7); m) (—12; 10); Ned. a) (2 1);

0) l; _ZJ; B)(—1;1); Ne5.a) y=x;6) y=—1,5x+ 11;B) y=6x—23;1) y=—2x — 7; Ne7. y:%x—2;

2 6

Ne9. a) (8;9); 6) (4;4); B) (5; 1); 1) (25 7); m) (155 12); ) (=8; 6); x) (125 —12); 3) (15; 10); m) (—1; 0);

Ne10. a) (3; 1); 6) (7; 5); B) (2; 0).

Ypox 5.11. Nel. 6) =1734; Ne2. 1,6 m, 2,7 m; Ne3. 10 nmer, 18 mer; Ned. 5 memku, 7 MEIIKH;

No5. 40 mamn., 170 man.; Ne6. 6 kr, 9 kr; Ne7. 62 11, 78 11; Ne8. a) (20; 3); 6) (33;22); Ne9. 35,751,29,25 1

Nel0. 6 man., 10 man.; Nell. 19 n, 14 i; Nel2. 29.

Ypox 5.12. Nel. a) moxeT; 0) He MOXKET; B) HE MOXKET; T) HE MoXkeT; Ne2. a) He MOXeT; 0) He MO§€T;

B) olar; Ne5. a) 20°, 60°, 100°; 6) 32°, 50°, 98°; B) 21°, 75°, 84°; Ne6. a) 72°; 6) 61°; B) 120°; ) 23°; Ne8.

a) 81°; 6) 59°; 48°; Nel0. a) 48°, 72°, 60°; 6) 1) 56°, 56°, 68° nnu 68°, 68°, 44°; 2) 22°, 22°,1368&
MM

3) 40°, 40°, 100°; Nell. 60°; Nel2. 56°; Nel3. 70°, 25°, 85°; 60°, 25°, 95°;
Ypox 5.13. Nel.6) 37°,53°; B) 33°, 57°; Nel0. a) 34 mm; 6) 28 cm; B) 30°, 60°, 90°; Nell. 30 cm;
Ypoxk 5.14. Ne5. a) 48°, 32°, 100°; Ne6. a) 100°, 80°; 6) 147°, 80°; B) 27°, 37°; 1) 23 %683
102°;6) 10°, 100°; B) 10°, 80°; Ne8. a) 35°, 35°, 110°; 6) 44°, 68°, 68° nnn 448 @ b
58°m 90°, 148°, 122°; Nell. He MOXKeT.
Ypok 5.15. Ne3. a) £C < /B < LA, pasnocroponuuii; 6) ZK = £ ABHOOC/PCHHBIN;
Ned. a) LK < ZN < £M; 6) LA < ZC < £B; Ne6. O6a npaBsl. Ne8. paBHO@E
Ypox 5.16. Ne3. a) He MmokeT, 0) He MOXKeT, B) MoxkeT; Ned. B) 27 cM 2 MM;
Ne9. 37.

Ypox 5.20. Nel. a) 9; 6) 12; B)12; Ne2. 6; Ne3. 4; Ned. 21; Ne6. 56; NeT. 2) 36, 2, 6) 30, 1
Ne8. a) 6: 6) 12; Ne9. 9; Ne10. 20; Nel1. 2) 6; 6) 19 ) 13. 16 100; No14 2)27; 6:6) 48; 12
Ypok 5.21. Ne 1. a) HeBo3M0>KHo; 0) HEBO3MOXKHR; ; 5 . Ne3. g Ne4, P = %;
i —%;NQS. 2)0,1:6) 0.2; 8) 0,07; 1) 0,08.
Ypox 5.22. Nel. a) 2)0,01;6) 0,06; 5) 0.07; 1) 0.93; Ned. 2. N5, 0.8
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