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BBEJAEHHE

Lenb mocoOusi — MOMOYb HHOCTPAHHBIM a0UTYypUEHTaM aJIanTHPO-
BaTh 3HAHWA 110 MaTeMaTHKe, MOJyUYCHHbIE B YUPEXKICHHAX 00pa3o-
BaHUS CBOMX T'OCYJapCTB, K MaTEMAaTHUKE C PYCCKUM A3BIKOM H3JIOKe-
HUSI, CHCTEMAaTH3HPOBaTh MaTeMaTUYECKUE 3HAHUS, MOBBICUTH Mare-
MaTHYECKYIO IIOATOTOBKY IIyTeM HHTEHCHBHOTO IIOBTOPEHHUS Kypca.

Kaxnas Tema, u3NOKEHHas B IOCOOMM, HMEET CIIEAYIOIIYIO
CTPYKTYpY: Il€pE€4eHb HOBBIX CJIOB, UCIONB3YEMBIX B JAaHHOH TeMe;
OCHOBHBIE ITOHATHUS U OIPEIETICHHUS, IIOMOTAIOIIE PACKPHITh JAHHYIO
TeMY; 3aJaHus Uil PELICHUS B ay IUTOPUH C TPEToAaBaTesieM Wil 110
NPUBEAECHHOMY B TEKCTE 00pa3lly peIieHHs; 3alaHus Ul CaMOCTOs-
TEJbHON TOATOTOBKH; JOMAITHUE 3aAaHUSL.

B mocobum Taxke mpemiararoTcsl IpUMephl BapUaHTOB THIIOBBIX
MPOMEXKYTOUYHBIX CAMOCTOSITENBHBIX M KOHTPOJBHBIX paboT 1is 3a-
KpEIUIEHUSI U KOHTPOJI YCBOEHHBIX 3HAHUI, NMpPUMEpPbl BapHaHTOB
MUCBMEHHOTO MTOTOBOTO 9K3aMeHa W OWMJIETOB YCTHOT'O SK3aMeHa IO

JUCHUIIIMHC MaTEMaTHKa.

I'naBa 1 Auredpa
§ 1 MnooKecmea

I. HosrpIe ci10Ba:

1. MHoxecmeo(A; B; N; Z).

SnemeHm mHoxecmea {a; b; ¢} . O
&>

lycmoe mHOXecmeo D .

lMpuHadnexum .

He npuHadnexum ¢ .

L7

Bknroyaem(cs) c . 7 j

Ob6beduHeHue U.

© N O O KN W N

lNepeceyeHue 1 .

II. HoBble noHATHMS, OIIpeesieHNs], 0003Ha4YeHMsI

» Eci  paccMaTpuBaIOT HECKOJIBKO IPEAMETOB KaK OJIHO
1eJoe, TO YIOTPEONIIOT CJIOBA «COBOKYHHOCHIbY, «COOpAHUE»,
«MHOcecmeo». (O003HAYAIOT MHOXKECTBAa OOJILIIMMHU  OyKBamu
angasura: A;B;N;Z;K
Mpumep 1.1. MHOXeECTBO CTpaHUI] KHUTH. MHOXECTBO OYKB
pycckoro ajidaBura. (,j:)

~ Ecam  paccMoTperh  OOBEKTBI, M3  KOTOPBIX — COCTOSIT
MHOXXECTBA, TO MX HA3BIBAIOT emenmamy. O003HATAFOTCS IIEMEHTHI
ManbIMH OykBamu andasuta: a;b;c;d ...
Ipumep 1.2. 3anuce A4 :{a;b; c} 0003Ha4YaeT, YTO MHOKECTBO
A cocTouT U3 2IEMEHTOB a; b;c. (_)

4



[ MHOXeCTBO, He cojepKallee HH OJHOTO >JIEMEHTa,

Ha3bIBACTCA nyCcmubiM MHONCECNIBOM, ob6o3Hauaercs & .

Ecmu a — smeMeHT MHOXeCTBa A, TO UMYTa € A, a YATAIOT K d
NPUHAQIeHCUI MHOXKECTBY A ».
Ecmu k& — He sBnseTcs 371€MEHTOM MHOXECTBAa A, TO MUIIYT

k¢ A, aunTaroT « k He npunadiescum MHOXKECTBY A ».

Ecnu MHOXecTBO A (BKIIOUAET) CONEPIKUT HECKOIBKO 3JIEMEHTOB
MHOXecTBa B, 1o mmmyrAcC B, a 4YuTaroT «MHOXeCTBO A
8KII0Yaencs B MHOXKECTBO B ».

) Npumep 1.3. B={1;3;5} . Torna 1e B, 2¢B.
C={1;5}. Torma Cc B. ()
> MHOKeCTBa OBIBAIOT KOHEUHbLE U (ECKOHEUHbLE,

[Ipumep 1.4. Yuciao CTyAEHTOB B ayJIUTOPUU — KOHEUHOE

MHOECTBO. MHOKECTBO HATypalbHBIX 4YHCENl — OECKOHEeYHOe
‘_.“":.‘
MHOJKECTBO. (J
[~ JlBa MHOXeCTBa Ha3bIBAIOTCS PAGHLLMU, €CIIM OHU COCTOSIT U3

OJIHMX U TEX XK€E DJIEMEHTOB.
Mpumep 1.5. 4= {2; 4; 6} ,B= {2; 4; 6}. 3uauutr A=8 ()

[ » MHOXeCTBO, cocTosIee u3 BCEX 2JIEMEHTOB,
MPUHAJISKANUX WA MHOKECTBY A WM MHOXECTBY B , Ha3bIBaeTCs
00vedunenuem MHOKecTB A 1 B, obo3Hauaercs AUB .

) Tipumep 1.6. 4={1;2;3}, B={2;3;4} = AUB={1;2;3;4}. ()

[ » MHOXeCTBO, cocrosIee u3 BCEX JJIEMEHTOB,
MPUHAICKANUX U MHOXKECTBY A W MHOXKECTBY B, Ha3bIBaeTCs

nepeceyenuem MHOXeCTB A u B, obo3Hauaetcs Al B.
' Tpumep 1.7. A={1;2;3}, B={2;3;4} = 41 B={2;3}.(}

o —r

5

|E oy %5 III. ITpuMepsI Oj1A ayAMTOPHOM padOTHI:
Ne 1 TlpoumTaThb 3aTUCHL.

a) beB; ceB;, d¢B, CcB, B) A=,

6) feD;, geD; ee¢D; DcB, r) A={a;k;d}.
No 2 Havtu mepecedeHie MHOXECTB:

a) A={135711}, B={2;3,4,56;7},

6) A={1;35}, B={2;4,6}.
Ne 3 Haritu oGbeIHEHIE MHOXKECTB:

a) A={L;3;5}, B={24;6}, 6) A={2%4}, B={2468}.

Ne 4 TlpoBepwuTh: BEpHBI JIV 3AITVCHL.
a) A={1;2;3},B={2;3;1} nd=8,

0) A={1;2;3},B={1;2} uAd=28B,
B) A={1;2;3},B={;3} u AcB,
T) A={1;2;3},B={1;3}HBCA.
<>

IV. JomanrHee 3amaHue:

Ne 1 PaccMOTpUM [iBa MHOXeCTBA:
A={O;l;3;5}, B={1;2;3;4} . Hatitn: a) 4UB,06) Al B.

MNe 2 PaccMOTpUM [iBa MHOXeCTBA:
A={0;1;3;5}, B={2;4;6}. Hatitn: a) AUB,0) A1l B.

Ne 3 PaCCMOTpT/IM IBa MHOXKeCTBa:
A={1;3;5;7;9;11}, B={5,7;9}.

ITIposeputh BepHOCTE: @) A=B,6) AcB,B) BC 4.
6



§ 2 Hucaroevle MHOXKecmed.

Yucrosas npamas

I. HosBrIe c10Ba:

1. HamyparbHbie yucna(N).

2. Uernbie yucna (Z).

3. PayuoHarbHble yucna. (Q) . o
4. [eticmeumeribHble Yucrna (R). Q
5. Yucnosas npsmas.

6. KoopduHamHasi rpsimas. ' Y
7. TlonoxumenbHbll (+). F __/
8. OmpuuamernbHbll. (-).

9. WHmepsan, npomexymok ().

10. Ompesok [ |.

11. BeckoHe4YHocmb ().

II. HoBble moHATHUSA, OIIpeaesIeHNMs], 0003Ha4YeHMsI

;) MHO)KGCTBO, COCTOAIICC M3 YHCCII, HA3bIBACTCA YUCNIOBbIM

MHOHCECTIBOM.

N={l; 2; 3;K} — MHOXECTBO HaAmVpanbhblX __yucen. Yucna,

HCIIOJIB3YEMBIC IIPU CUYCTC, HA3BIBAKOTCS HAmMYypalbHbIMU.

Z= { K;-2;-1,0;1; 2;K } — MHOXECTBO LEIbLX YUCEL.

m
0= {—; rne meZ,ne N } — MHOXECTBO PAUUOHAIbHBLX YUCEL.
n

R ={x; rae x — moboe YNCII0} — MHOKECTBO JelCIEUMEeNbHbLY YUCE]L.

 JleWCTBUTENBHBIE YMCIIa M300PAKAIOT TOUKAMU Ha MPSIMOM,

OHAa HAa3BIBAETCSA YUCA0B0U NPAMOU WIN KQOPOUHAMHOU NDAMOU

(puc. 1).
OTpHIIATEIILHOE IIOJIOKUTEIBHOE
HAIpaBJICHHE HAIpaBJICHHE
< >
1 L 1 1 -
T T 1 -
/ 0 : 1 2 X
Hayajo oTcuera MacIITaOHBIN
OTPE30K
Puc. 1

Touka O pa3OuBaeT KOOPJMHATHYIO NIPSMYIO Ha JIBA V4, ONUH U3

HUX HUMECT nonoacumesibHoe HaIrpaBJICHUE, Z[perfI

ompuuamenibHoe.

KoopnnHara 110001 TOYKH Ha KOOPAMHATHOW MPSMOW MMEET BH]

(puc. 2):

M
¢ | |
-1

Puc. 2
Koopnunara M pasua —1. 3anmceBaercs M(—1)
Koopmunara K paBna 2,5. 3anuceiBaetcs K(2,5)
k Mpumep 2.1. U3006pa3ute TOYKK HA YUCITOBOU MPSMOH IO UX
koopauHatam. A(—0,5), B(3), C(2), D(0).
A D C

—e—4¢

|
1

1 05 0 1 2 3 *
8




Hepagerctso,
Hazpanue onpezensomee | OGo3HaueHHe HN306paxenne
MHOKECTBO

Ortpesok ot a 10 b a<x<bh [a;b]

NurepBan ot a no b a<x<b (a;b)

OTKpBITHII clieBa
a<x<b (a;b]

HPOMEXYTOK OT @ 110 b
OTKpBITHI cripaBa
MPOMEXKYTOK OT @ 10 b

UucnoBoi MPOMEXYTOK

a<x<b [a;b)

(—o0;a]
0T —beckoneuHocmu 110 d

UucnoBoii poMeKyToK

A<x <+
OT a 10 +beckoHeuHocmu

—o<x<
+o0

Uucnosast npsimast

i v ELJ& II1. ITpuMepsI A1 ayIUTOPHOVL PabOTHI:
MNe 1 Hairru riepeceyeHme By X MHTEPBAJIOB:
a) (-2:3)u (0;5).

Pemienue: M300pa3uM 3TH UHTEPBAIIBI HA YMCIIOBOM MPSIMOIA (puc. 3).

7 P 3 5

20N X
Puc. 3

MEI BUIHAM, 9TO (—2;3)1 (0;5)=(O;3).
0) [—1;1]1 [3;5], B) (—3;1)1 [0;4], T) (—2;3)1 (—3;4),

n) (-L4)1 {2}.

Ne 2 Harrrit oObeyiHeH e IBYX MHTEPBAJIOB:
a) (-2;3) u (0;5).
Pemenne: M300pa3umM 3TH HHTEPBAIBI HA YHUCIIOBOH MPsiMOit (puc. 4).
/ pa ,\3 5
2 0N NNy
Puc. 4

Mai Brzum, ato (-2;3)U(0;5) =(-2;5).
6) [0;1]U[2:3), B) (-21)U{1}, n(-24)U(-1;2],

n (-2;4)UD.

>
@ @

MNe 1 Haitm oObenuHeHME W IIepeceveHire  YmcIOBBIX

IV. [lomanrHee 3agaHMe:

npomexyTkos. Ce/aTh uepTes:
a) [-3;7] u[-1;8],
6) (2:7) u (-16) n (-2;3),
B) (-2:5] u [510),
N (-13)u (37],
m [-4-1) u (15].
Ne 2 BBIIOSHUTH OIEpALIMN HaJl MHOXECTBAMIA:
a) (A1 B)UC ecmu A={-1;0;1;2}, B={-2;-1,0},C={-3},
6) [2:5]1 ((—o0:3) U(4;+%)) . Cnenats pucyHox.
B) ((-31)I (~12))U(0;3). Caenars pucynox.
Ne 3 TloAroTOBUTHCS K IMKTAHTY I10 HOBBIM CJIOBAM.

10



§3 MHO)I(JBCTTMO HAMYPAALHBIX HUCEA

I. Hosble c10Ba:

1. HamyparbHble 4ducna.

2. [pocmelie HamyparibHble Yucha.

3. CocmasHble HamyparibHble Yucra.

4. MHoXxXumenu.

5. PasnoxeHue 4ucna Ha npocmele
MHOXUMenu.

6. HO/] — Haubonbwut obwuti denumerb.

7. HOK — HaumeHbuee obujee KpamHoe.

8. Cymma, crnazaembie.

9. PasHocmb, yMeHbLWaeMoe, 8bl4UmaeMoe.

10. Npou3ssedeHue, MHOXUMESIU.

11.HacmHoe, OeneHue, Oenumoe,

oenumerib.

II. HoBble moHATMS, onlpeiesieHNs], 0003HaueHMsI

> N :{ 1; 2; 3;K} —  MHOJICECMBO  HAMYPAIbHbIX

(uncna, KOTOpbIe UCIONBb3yeM Ipu cuyere). HanMenbliee HaTypalibHOE
yucio 1.

{2; 3;5;7;K}— npocmoele HATypalbHBIC dYHCIA, MOTOMY YTO

nenstes Ha 1 v Ha ceOs.

{ 4; 6;8;9;K} — CocmaeHble HATypallbHbIe YHCIIA, TIOTOMY YTO

Jenarcs Ha 1 v Ha cebs u CII€ Ha KaKO€-TO YHUCJIO.

11

N e

& Cymma
a+b=c
cliaraCMbIC CyMMa

Ipumep 3.1. 1 + 8 =9 (oxuH miroc BoceMb paBHO ACBSTH).

Ipumep 3.2. 2+ 14 =16.
N\

TR
cllaraemple  CymMMma &

@ Paznocmo

Ia—b=c

4N

YMCHBIIAEMOEC BBIYUTACMOC Pa3HOCTH

Ipumep 3.3. 9 —2 =7 (ueBsTh MUHYC JBA PABHO CEMB).

MMpumep 3.4. 13-0=13.

N,

YMEHBIIaEMOE BBIYUTAEMOE pa3HOCTb (,Z)

& Hpouseedenue

a-b =c
MHOXXUTCJIIN npomBeﬂel—me

Hpumep 3.5. 1 - 10 =10 (1 ymuOxuTh Ha 10 paBHO HECATS).
N\ ¥ T

TR
MHOKHTEIH IIPOU3BEICHUE g/

12



@ enenue

NN

JACIUMOC JACIUTCIIb HYaCTHOC

10

</ IIpumep 3.6. ? =5=10:2 =5 (10 pa3genuts Ha 2 paBHO 5).
JACIITUMOC JACIUTECIIb YaCTHOC

{.! y Ipumep 3.7. % — HeJIb3sl JIeJTUTh Ha Hon},.@;l
> Haxoxcoenue HOJ u HOK.

Haubonvwum 0owum denumenem (HOl) 1Byx HaTypaiabHBIX

qrcen a U b Ha3pIBaeTcsl HAUOOIIbIIIee HATYPATbHOE YKCIIO0, Ha KOTO-
poe oba uncia a u b nemsrcst 6e3 ocTaTka.

Haumenouwum oowum kpamusiy (HOK) nByx HaTypambHBIX

9UCeN ¢ ¥ b Ha3BIBAETCSl HAMMEHBIIIEe HATYPATLHOE YHCII0, KOTOPOE
nmenuTcs 6e3 ocTaTka Ha Bee JaHHBIC YHCIIA.
<~ Mpumep 3.8. Haiinure HOJl u HOK uncen 12 u 54.

Paznoxxum yncia Ha MMPOCTBIC MHOKUTCIIN.

12 |2 54 |2
62 27 |3
313 93
1 313
1
12=22.3 54=2.33

HOJL (12;54)=2-3=6, HOK (12;54)=2%-3* =108 (J)

13

> IIpn BBIUMCIEHNN TIOJIb3yeMCs CIIEMYIOIINM MPABHIJIOM: BHa-
yaJie BBITIOJHIEM JeHCTBHE B CKOOKaX, 3aTeM YMHOXXEHHE H JIeJICHNE,

1 3aTEM TOJIBKO CJIOKCHHEC W BhIYUTAHHUC.

678
-~ Tpumep 39. (1%3)8-5—8:2=5-5—8:2=25—8:2:25—4:21@

1 442 4 43
4

|z o é II1.IIpvMepsI 17151 ayAUTOPHOVL pabOTHI:

Ne 1 Berumcimre:

1) 2+3, 4 13-7, 7) 12-6, 1) %,
2) 101+12, 5) 108-0, 8) 7-8, 12) 124:2,
3) 0+8, 6) 10-1,  9) 11-14, 13) 169:13,
10)12-0, 14) 25:0.
I

<= IV.[lomaimmHee 3agaHue:
e[

o OTtBeTbTe Ha BOITPOCHI:

= Kaxkne uriciia Ha3bIBAIOTCSA HATY PAJIbHBIMIL?

=> Kakwue uniciia Ha3bIBaIOTCS IIPOCTBIMY, COCTaBHBIMM?

=> HasBaTb Bce WieHbI CyMMbI, pa3HOCTY, YMHOXXEeHWs,
JeJIeHS.

= Yro Takoe HOI 1 HOK?

No 2 Berumcimre:

a) 447, r) 34-12, x) 3-16, K) %,
6) 12+2, 1) 81-0, 3) 4-11, o) 123:3,
B) 4+0, e) 5-2, n) 19-2, M) 121:11.

14



@ § 4 MHOXKeCcmB0 UeAbIX UUCEA

I. Hossble ci10Ba:

1. TNonoxumenbHsie yucna (>0). O
T

HenonoxumensHble Yucna (<0).

OmpuuamenbHble qucrna (<0).

{

AW N

L

V7

HeompuuamenbsHsie qucra. (>0)

II. HoBble mOHATHMSA, OIIpeiesieHNs1, 0003Ha4YeHMsI

,» MI300pa3uM JaHHbIE YiClia Ha YUCIOBOW TpsMOit (puc.S).

HEMOJIOXKHUTCIIbHBIC
AL AL IIOJIOKUTCIIbHBIC
- | | 1 [l 1 ﬁ r [l 1 1 1 N [
T T T T T T I I I T ! gl
5 -4 3 2 - 1 2 3 4 5
- 2 Jl (L X
~— ~—
OTpHULIATEIIbHBIC HCOTDHUIATCIIbHBIC
Puc. 5

/;f AENCTBUA C IIEABIMHA YMCAAMHU.

& Da+(-b)=a-b — ClloJICenue YNCeN C Pa3HBIMU
2)-a+(-b)=-a-b= ¥ OJIMHAKOBBIMH 3HAKAMH
= —(a + b)
() Mpumepp1 4.1. 1-3=-2. 4.2. 2+1=-1.
43. 2-4=—6. 44. -1+1=0.C)
45. -5-0=-5.

15

14 Da-(-b)=—-a-b — VMHOJICEHUe HYHCeN C Pa3sHBIMH
2)-a- (_ b) =a-b  opuHakoBEIMH 3HAKAMIL

) Tipumepsr 4.6. (-1)-(-3)=3.  4.7.7-(-1)=-7.

4.8. (-2)-2=—4. 4.9. (-3)-0=0.()
1) Lb = _% —  QejleHue  Yucel C  pa3HbIMHU
) OIMHAKOBBIMH 3HAKAMH.
a a
2) —=—
-b b
3) —ae__4a
b b
-6 9
2 Ilpumepsr 4.10. —=3. 4.11. —=-3.
-2 -3
4.12. _T4 =—4. 4.13. % =0.¢)

A .

(99 1L IIpumepsl A1 ayAUTOPHOM pabOTHI:

MNe 1 Pemnte, mporoBapmsasi IpVIMepHL:

1) -8+6, 2) 9+10, 3)-8-9,  4)8+1,
5)9-13, 6) (-4)-2, 7)8-(-11), 8)(-31)-4,
—48 =25 24
9) (-5)-(-10), 10) —=. 1 == 12) =
13) (-2)-(-11)-3,  14) _712-2, 15) (-2)-14:(-7),
16) (-2+4)-5, 17) (-19+10):3 18) =3-2+9-(-1).
16
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@E} IV. JomariHee 3agaHme:

Ne 1 Borumcrmre:

a) —17+14,  6) —28-16,  B) 54-96, 1) —-14+80,
D (-17)2, o () (-12), w 2 4 20
4 15
»

\7 Iloemopenue memor HOK u HO/I.
HOH (raubonvwuii obwuii Odenumens) — TPOU3BEICHHE MPOCTHIX
MHOXHTEJICH, B3SITHIX B HAUMEHBIIICH CTEIICHH.
HOK (Haumenvuee obwee xpamuoe) — TPOU3BEICHUE NPOCTHIX

MHOX(HTCHCﬁ, B3ATHIX B HAUOOJIBIIIEH CTEIICHHU.

HOJ (8;12)=2% =4 HOK (8;12)=2-3=24
8|2 12 ]2
412 62
22 303
1 1
§=23 12=2%-3

MNe 2 Havrr HOK vt HOJT uwicen (16;20); (18;36); (40;96).

-

e

V. OO0OoOmiarormme 3sagaum

Ne 1 Borumcrimre:

(18-13):5+10-8
1) (33+12):9+8-2, 2) 5 :

15—18.5’ 4) 18+2 7-2
3 -4 5

17
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@ §5 MHO)I@CT”GO PAUUOHAADHDBLX HUCEA

1. HoBbIe cj10Ba:

ObbIKHOBEHHbIE Opobul.
lpasusnbHbie dpobu.
HenpasunbHbie dpobu. O
LecsmuyHbie dpobu. @
Llenasi yacmsb yucna.
LpobHasi yacmb 4ucna.
lMepuoduyeckue dpobu. ' y,
Yucnumerns. 7 _/
. BHameHamernb.

10. Obwul 3HamMeHamerlsb.

© 00N> A WD

II. HosBble noHATMS, onipenesieHNs, 0003HaYeHMs

o . m
_» QbbikHOBeHHOU _0poObl0 HA3BIBAETCSA YHCIO BHIA — , TAC
n

me Z, ne€ N .m Ha3bIBacTCs yuciumenem, n — 3HAMeHamenem.

m
0= {—; rne meZ,neN } — MHOXECTBO PAYUOHANbHBIX YUCEIL.
n

. r
Ipasunvrol dpobvio Ha3pIBaeTCs ApoOb Buma: A—, Tae r<n,
n

A —»2T10 yenas yacms, COOTBETCTBECHHO Hengzaeuﬂbuoﬁ, ecm r>n.

Llenoii_ uacmoeio npodu HA3BIBAECTCS YUCIO A YyIOBJICTBOPSIOINICE

YCIOBHIO: m=A-n+r,rae r<n.

o m .
3Ha4YMT, OT HEMPABUIIBHOW APOOH — MOXKHO NEPEHTH K MpaBUIIb-
n

. T
HOW A—, IpU YCIOBUU UTO m=A-n+r.
n

18



) Mpumep 5.1. ? = 6%, 1K 20=6-3+2.()

r o
Yucno — Has3bIBAETCA OpQOHQU Yacmblo YNCIa.
n

m .
JpoOb Buga —, rae 7 kpatHo 10 Ha3bIBaeTcs decamuunou 0po-
n

Oblo. 3anuCHIBAeTCS B CICAYIONIEM BHIIE: % =0,2, —% =-3,5,
17 =0,0017.
1000

B necsatuuyHoi apoOu 1enas yacTh 3amMchIBaeTca A0 3alsTod, a
npoOHas mocie 3amsToi.
Hecsatuunast 1poOb Buaa A, pppppK Ha3pIBaeTcs MEpPUOIUYECKOH,

3aIIMCBHIBACTCS A,( p), YUTACTCH « A Yervix u p 6 nepuooey.
TIpumep 5.2. 3,71717171K =3,(71); 5,3514444K =5,351(4). ()

CBoricrBa Apober:

@ Cokpawenue

Ecnu yucnurens U 3HaMEHaTe b ):[p06I/I pa3acimTh (YMHO)KI/ITL) Ha OJHO

1 TOXKEC YMCJIO HE PABHOC HYJIIO, MOJYYUTCA I[pO6L paBHasA Z[aHHOﬁ.

ﬂ—m'p,rnepio

n o n-p
12 4.3 4 2 2.2 4 -
o Ipamep 5.3. —=—=—; —=——=—_ (1.8
=P P 21 -3 79 9.2 18 (J

& Croncenue
JIist TOTO 4TOGBI CIOKUTH [BE APOOH, HEOOXOAMMO TPUBECTH HX K
o0lIeMy 3HAMEHTaTeNo, 3a OONIMii 3HAMEHATETh MOXHO B3ATH n-b.

HepeMHO)KI/IM YUCIUTCIIb nepBoﬁ ,Z[pOO6I/I Ha 3HaMCHAaTCJIb BTOpOfI

IpoOH, a YUCIUTENhb BTOPOW HA 3HAMEHATENh MEPBOM U CIOKUMHUX.

AHaJIOrUYHO BBITIOJHAETCS BRIYUTAHHUE.

_m-bta-n

+2 =
n-b

SHI

>R

Ecmu y apoGeii 3HameHaTeny paBHBI, TO MOXEM IPOCTO CIOXKUTH (BBI-
YeCTh) YMCIIUTENY, & B 3HAMCHATEIb 3aIFCaTh MEPBOHAYATLHEIN 3HAMEHA-
TeJIb.

2:445-9 8+45 53

4 5 ¢
3 4 9.4 36 36

1 5 .2 2
= IIpumep 3.5. —+ —=1—; —+
=P P 3 3 39

@ Ymnuoorwcenue
Jlns Toro, 9TOOBI YMHOXKHUTH APOOb HAa JApOOBh, HEOOXOAMMO UHCIIH-
TeJb TEPBOA IPOOM YMHOXXUTH Ha YMCIHUTENh BTOPOW Apodw, a 3Ha-

MeHAaTelb epBOi ApoObr YMHOKHUTH HAa 3HAMEHATENb BTOPOil IpOOH.

ma_ma
nb nb
53 5.3 15 8 8 1 81 8 8
@ enenue

s Toro, yTOoOBI pa3faenuTh Apodbh Ha IpoOb, HEOOXOAWMMO BTOPYIO

I[pOGB MEPCBCPHYTH, A 3HAK ACIICHUA 3aMCHUTb 3HAKOM YMHOKCHUS.

m.oa_mb_mb

nb na na
Dlipmmep37.L 4 15 15 5.2, 21 21 71 1 o
2'5 24 24 83 32 32 3.7 3%



|2 00 %5‘ III. ITpumepsl A1 ayAUTOPHOM pabOTBIL:

No 1 Berumcimre:

D3yl oA, 21,y 34
6 4 7 14 73 7 3
2 142 Y220 g 22 1y 28
2 5 9 3 4 5 57
3) 24_2’ 6) 5_3’ 9) zﬂ’ 13) 231_5’
2 4 3 3 7 6 4 20

4 1
10) —-3, 14) —:4.
) 9 ) 7
h"\

IV. [domaruHee 3agaHwme:

Ne 1 OrBerbre Ha BOIIPOCHL:

=» Kakas 1po0Op Ha3bIBaeTcsl HEIIPaBWIBHOV IPOOBIO?
= Kakne npobu Ha3bIBaIOTCS ITPaBVIIBHBIMI?
= TlpuBenuTe puMepsl IIpaBWIbHO, HEIIPAaBWILHOTL, fle-

CSATUYHOV 11 OeCKOHEeUHOV Apoberi.
=> Yrto Ha3bIBaeTCs 11€JION YaCThIO umcia’?
= Yo Takoe oOIIMI 3HaMeHaTe b ?

Ne 2 Berumcimre:

315 111
)_+___’ )____’
6 4 12 273 4
34( 2 23( 3
B~ ==, n -2 -=]|,
5 () 3 )

§ 6 Cmenend wucaa. ‘Ee ceoiicmea

I. HosBble ci10Ba:

CmeneHb qucna. A

OcHosaHue cmerieHu.

lNoka3zamernb cmerneHu.

Y 2

AW D~

Csolicmea cmerieHu.

II. HoBble moHATHUA, ONIpenesIeHs], 0003HaUeHMsI
> a" — cmeneny yncna a (4UTaEM « a 6 cmenenu ny»), Tae a —

OCHOB8dHUe CTCIICHU, N — noKazamejb CTCIICHU.

a"=q-a9-Kga

n pa3

Yuraem «a 6 cmenenu n pasHo npousee()eHuio uucen a n pas»

Ipumep 6.1. 2* =2-2-2-2=16, rie 2 370 OCHOBaHHME, 4 3TO MOKa-

3aTeNb CTENEHH. (—3)3 =(-3)-(-3)-(-3)=-27, rae -3 310 OCHOBaHWUE, 3
9TO TIOKA3aTEeNb CTEIEHM. (—5)4 =(-5)-(-5)(-5)-(-5) =625, Tme -5 3710
OCHOBAHUE, 4 JTO IOKA3ATEND CTENEHM. (:)

L :) .T[erKo 3aMCTUTh, YTO HpI/I BO3BCACHNU OTpI/IHaTeJIBHOFO quc-
Jla B quHyIO CTCIICHb, YHUCJIO CTAHOBUTCSA ITOJIOKUTCIBHBIM, 4 B HEC-
YETHYIO0, TO OCTAETCH OTPHUIATEIBHBIM.

Jlro60e uncio B HyJI€BOM CTENIEHH paBHO 1.
Ipumep 6.2. 4% =1, e 4 510 OCHOBaHME, 0 TO NOKA3ATENb CTEICHN. Q)

22



BoiyuuThr Haum3ycTh!

CsoricrBa crerenm, T.€. IPABUIIA, TI0 KOTOPHIM OYI€M BBIYUCIISTh. H %/& III. ITpuMepsl o151 ayAUTOPHOV pabOTHI:
F l =

o ¥
1°4° =1 (amcmo B 0-0#f crereHy paBHO 1). » No 1 BeMMUCTUTE:
ol y 32 .(35) 0 A5 o4 2
2° a =a (uucno B 1-0ii creneHu paBHO caMoMy cebe). 3 A5 A7 : 3V.2°.8 5 (1
a)2”-2°-27",  0)—— > B)ﬁ, N3 | —1.
30 4. g" nt+m 3 27.27.8 3
a -a =a (ecnu cTeneHb YMHOXKAEM Ha CTETICHB C
o .
OJIMHAKOBBIMHM OCHOBAHHSIMHU, TO ITOKA3aTEIH CKJIaJIbIBACM). Ne 2 Beravcimrs:
-1 0 2
o n mn m-n 1 6 1
4 (a ) =a" " (ecnu cTeneHb BO3BOJUM B CTENECHB, TO a) 5 + —7 + 5 22,
MOKa3aTelId IEPEMHOKAEM). 0 : D : 5
2
a" B 6 0,1)°) +|=| -——(2%) :2°,
° n—m
5° —=a €CJIM CTEIIeHb JCIMM Ha CTEIEHD C 7 49
m
a )
OJIMHAKOBBIMHA OCHOBAHUSIMH, TO TTOKA3aTEITH BBIUUTAEM). B) ( 575 )_1 . l 1073
n n
n a a
6°—7°a"-b" = (a -b) u — =| — | (eciu OCHOBaHHs =
bn b olla IV .
. E]IE . D;OMamHee 3agdaHue:
pa3HbIe, a MOKa3aTeNy CTEIICHU PAaBHBI, TO 00U TOKa3aTelb
CTETIeH! BHIHECEM 3a CKOOKY). Ne 1 BbryunTh Ham3ycTh CBOVICTBA CTEIIEHETA.
8° a~" = — (eci mMoKasaTeb CTENICHN OTPULATEIbHBII, TO 2 Borumcommre:
P Tp
a
-1 &3 -1 -2 53
MepeBOpavYNBaEM OCHOBAHHE U MTOKA3aTeNb CTEIICHU CTAaHET a) 25-5°-57, 0) 2-4:16:2°-27,
OJIOYKUTEIBHBIM). 9.30 1 (1)? 4%.95 16 .120
p n B) 81 \3) ~ r) g4 .32 _gll
9° q" = \/; (ecmu mokasarenb CTENeHH Jpo0b, TO CTEIIEHb
) 2% .4. (22 )4 s
MO’KHO 3aMEHUTH KOPHEM ).
p _ e) 33-4:(62) .

22_55

)
f IR 'A O0o0ImaroIe 3amaum

CaoiictBa 3°,4°, 5° — crpaBeUIMBBI IIPU OJUHAKOBBIX

" Ny
= Ne 1 Bolumcimre M ompenesnTe K KaKOMY W3 MHOXECTB
= OCHOBAHUSIX.
=
E CaoiicTBa 6° 1 7° — cripaBeUIMBHI JUIsl pa3HBIX OCHOBAaHUMH, (N , 2,0, R) OPVHAIJIEXWUT pe3ysIbTaT.
=
« HO OJMHAKOBBIX IIOKAa3aTEIIX CTEIECHEN. 6 2
o~ 2°.3°-40
42.3-7?

23 24



§ 7 Cmenenu ¢ OpobHvim noKasamerem.
Ceoiicmea Kopteil

1. HosrpIe ci10Ba:

KopeHs.

2.  UppauyuoHarnbHoe 8bipaxeHue. O
3Hak padukarna. ( 4/_ ) @

w

lNodkopeHHoEe 8bipaxkeHue.
CmeneHb KOpHS. '

=

H3eriedeHUe KOpHSI.

N SO O A

Modyne yucna. ( |a] ).

II. HosBble moHATHS, ONIpeaesieHNs], 0003HaueHMsI

o Wa=b=b"=a

a >0, ecii n-4eTHoe, a € R,eciu n- HeyeTHOE.

Civson & — unraem «KOpeHb n-oll cmenenu», 3TO 3HAK

KOpHS WU paoduxaid, a — NOOKOPeHHOe YUCIO (8blpadscenue), n —
cmeneHb KOPHSI.

JlelicTBUEe HAXOXICHUS apupmemuueckoe0 KOpHs Ha3bIBAeTCs

uzenevyernuem KOpHA.

pumeps 7.1. 16 = 2, MOTOMY YTO 2% =16.
7.2. Y1 = 1, motomy uTO 17 =1.
7.3. J-1= —1, moTomy uTO (—1)7 =-1.

T
Y

7.4. 30 =0, noromy 4TO 0° =0. l’;ﬂg
25

~» CBoricTa KOpHeri:

2n+l
n a2n+1 =g

2n a2n — |

; &
so III. Yummcs IPOV3HOCUTH, IporoBapmBaTh

CBOVICTBaA.

Ya-b="a-%b — xopens n-oit crencHN U3 NPOM3BENCHHUS YUCET @ U

b PaBCH MPOU3BECACHUTIO KOpHeI‘/'I TOM K€ CTEIEHH U3 dTUX YKCEN a U b.
<— YMTaEM CIIpaBa HaAJICBO KaK IIPABHJIO YMHOXCHHUA KOpHeﬁ.

a Na .
n— = — KOPEHb 1-OU CTENEHH M3 YaCTHOTO ABYX YHCEN @ U b
b b
paBeH YaCTHOMY KOPHEH TOH ke CTEIIEH! U3 dTUX YUCeNI a U b.
<— YUTAEM CIpaBa HaJIEBO KaK MPABUJIO JICICHUS KOPHEH.

Y¥a ="Ya - KOpEeHb n-0i CTENeHH U3 KOPHS k-0l CTereHu paBeH
KOPHIO, II0Ka3aTelb KOTOPOTO PaBEH IPOU3BEACHUIO IIOKa3aTenei
KOpHEIl.

IV. PaccmoTpuMm cBOVICTBa Ha IIpUMepax.

\ IMpumep 7.5. Y125 = Q/S_3 = \/g (MBI COKpATHITH TIOKA3aTeb KOPHS 1

crerenu uucina 5 Ha 3, T.x. HOJI(6; 3) = 3).
26



2

IIpumep 7.6. l\z/a_8 =\3/a (MBI COKpaTWJIM TOKa3zaTeldb KOPHS | | (%)k —'\’/ch

crenenu Ha 4, T.x. HOJI(8;12) = 4).

. 3
Mpuwmep 7.7. CpaBuuts: 3/3 u 2 /) Mipumepsi 7.16. (Q/Zf =443 = 6/(22) 66 =7
[TpuBenem KopHH K 00meMy mokasateno kopHs 6, T.k. HOK(3;2) = 6. 5 __
717, (Wa) =Wa® =Va &)
B=YZ =% ®
N
V2=427 =B Wa ="a
Ya 4o =4a-b ‘: Hpumeps! 7.18. JNT =571 =97.
) Mpuvepni 7.8.4/1600 =/16-100 = /16 -/100 = 4-10 = 40 709.242 =2 N2 =2 -2 =422 42 =48 D
(M3BNEKIIN KOPHH U3 TIPOM3BENICHN).
353 2 _3[~3 a3 _3[,3 333 EM@' 7 .
79. 3249 =323.3.32 2323 .33 =323 3P =2.3-6. i V. Tlpumepsl Ajia ayIUTOPHOV PabOTHI:
b1l B 7 :
7.10. Y8 - 42 =48.2 = 4\/23 2= ‘\‘/274 = 2 (HalUM IPOU3BEICHHE KOPHEA). N PIHOTHHTD ACHCTBIA 1 HpgolanaTb
, 1) Y64 , 4) 327000 , 7) 4—,
711699 =997 .49 = §07 .69 =497 =§3° =3.() : : s
2) Y625,  5)3Y40-325, 9 128
3
(\ 2~
o VI. [Jdomaminee 3agaHme:
& Tlpumepsr 7.12. 33— 3 (v3BIIEKIIHM KOPEHD U3 Ipo0u).
64 64 B 43 4 Ne 1 BbIIOJIHWUTE HEVICTBUS U IIPOYUTAaTh:
424
7.13. 4}5_( (_5_ 1) 3243 2) #16 -4625 3) ﬁ,
4t 27 2
7.14. \é\/; = i/; =38 = %/2»3 =2 (BBIIONHWIY JICIEHHE KOPHEiA). 4) 4956 , 5) 327.9 , :‘/;
B3 e 27 -
5 5 = s s <08 O n s s dies 9) .

27 28



§ 8 JIpeobpasoeanue KopHeii

I. HosBrble ci10Ba:

1. BbIHeceHUe MHOXUMENS 3a 3HaK KOPHS o
(uriu u3-rod 3HaKa KOpPHSi). Q,v

2. BHeceHue MHOXXUmerisi od 3HaK KOPHSI. @

3. OcsoboxdeHue om uppauUoHaIbHOCMU. ~

4. CmeneHb € payUuoHaribHbIM roKasamersiem. __ =

II. HoBble moHATHUA, onIpeaesieHNs, 0003Ha4YeHMs

: nl n _ .0
-4 I\/a b=a \/Z — BblHeCceHUe MHOocumeiA N3-110J 3HaKa KOPH:,

€CJI 1 YCTHOC.

n
\/a b= |a| ADY :
BbIHECeHUEe MHONCUMES N3-TI0]] 3HAKa

KODHSI, €CJIM /1 HEYETHOE.
IIpuMepbl. BoIYUCIUTD:

8.1. /50 =/25-2 =+/25 -2 = 5V2.
8.2. %/aT:\s/a3~a=%/a73~3/7=a%.
8.3. 8a2b* =\ 2202 =22 > AP =203 . ()

HpI/IMepr Ynpocrurh BolpameHus:
8.4. /8 —24/32 +4200 = 242 ~ 842 + 1082 =42 .
DVB=v2-2=2V2.
2) 232=225 =22 2=2.22 .2 =8\2.
3) +/200 =~/2-100 =\/2-102:10\/_.C;)

29

v ||a b =a"-b| gHeCceHue MHOJCUmes TIOJl 3HAK KOPHSL.
YuraeM: «a yMHOJICEHHOE HA KOpeHb n-oti cmeneny u3 b pasno kophio

n-oti cmenexu u3 npous*eet)e%th a 6 cmeneHnu n Ha by

) Ipumepbl. BHecuTe Mo 3HaK KOPHSL.

8.5.3v2=32.2=19.2=/18.

8.6. az%:?/ a2 g :\3/a6-a=%/a77.

8.7. 2x% -3x 3x—,3f 2x x=38-x% x = \/g

ab 5b 8716 £73
8.8. ab®- 8‘/ \/ ab 5b =X5ab" . ()

Lo Oceo600umb ONl_UPPAYUOHANLHOCTNU _3HAMEHAMENL — 3TO

3HAYUT MpeoOpa3oBaTh OpoOb Tak, 4TOOBI B 3HaMeHaTelle HEe OBLIO
KOpHEH, TO €CTh HY>KHO YMHOXHTb W YHCIIUTENb, U 3HAMEHATENh Ha

BBIpa)KEHHE C KOPHEM TakK, 4TO ObI KOPEHb MCYE3.

3 345 35
II 5'
v f 3

\/7 a”
— CTEIEHD C ODOOHBIM NOKAZAMENEM.

Yuraem: «KOpeHb n- Oll cmeneHu u3 a 8 cmenemu m paeeH a 6 cmenenu

HpnMepbl 8.9.

(98]
(9%}
&||

2_25
2 532

Lh

5

@

m OeleHHoe HA Ny
1
i llpumepsnr 8.11. s = SA.

3
8.12. 24 =42 _ 4% .

30



8.13. L:L:L:_g_g'

(=]
p—
=
EN
—
(@)
&
Il
.J;
l\.)
.J>
I w
(93]
Il
S~
N
%)
\S]
&
Il
N~oo|»—a

conf i e

Il 2%~ III IlpuMepsl AJIs1 ayAMTOPHON PabOTBL:

MNe 1 TlpuBecTyt KOPHM K OVIHAKOBBIM ITOKA3aTEJISIM CTEIIEHIL:
a) V2 u s,
6) B3uvaus.

Ne 2 BolHecHTe MHOXMTEIb M3-TI0]] 3HAKa KOPHS (3a 3HAK

KOPHS):

V1205 2455 325 480

Ne 3  BrHecTv MHOXWMTEIIb IIOJ] 3HAK KOPHSL:

43 ; 52 ; %\/E ; 23/5.

Ne 4 Havitv 3HAUEHWST BEIPAKEHWIL:

a) V176 — 24275 + /1584 — /891 ,

6) 4/0,0003 —4/0,0048 +4/0,0243 .

Ne 5 OCBO60,Z[VITB OT UVPpPaIMOHAILHOCTM  3HAMEHATellb

Ipobu:

IT%'

31

Ne 6 3armcaTb KOPHM Kak CTEIIEH C JPOOHBIM [TOKa3aTeIeM:

B V8 e BBy YadYa
Ne 7 3ammicaTh CTeIleHb KaK KOPHII:
1
7% o4 270 8%; 242
No 8 BourumcmTs:

3 L L
1) 164; 2)243%%;  3)83; 4)810’25; 5) 1,44 2;

6) 5> 25075 :5Y55 7) \g 2437 (7ﬁ)%=
Ne 9 CpaBHuTh uncia:

3
ERNCRE N FEC I BN
Ne 10 Vupocturs:

2 1 -0,75
a) 273 +| — —25%3,
16

1 3
6) 8107 4[| [L])3
125 32

<3
@ @
IV. JlomaiaHee 3aaHMe:

No 1 Bsiyunts pOpMyIIBI HAU3YCTE.

Ne 2 Vupoctutb:
3 2

a) 9% +(é) Y643,
2

2 1 -0,75
6) 2435 +| — —9b3
256

32



§ 9 ArzebpauvecKue ébipaxenus

I. HosBsble cj10Ba:

BbipaxxeHus.

OOHoUYIeHbI. 0
=

MHoeouneHsI.

Obniacme dortycmumbix 3Ha4eHUU. @
Toxdecmso. '

lNepemeHHas.

N oS A O Dd R~

KoagpgpuyueHm.

II. HoBble HoHATHS, ONIpeaesieHNs1, 0003HaYeHNA

1
Yucnogvle 8bipaNCeHU: 2,5+7-(§—5j, coziepxar B cebe

YHCIIa, 3HAKHA IEHUCTBUH, CKOOKH.

Buipaocenus ¢ _nepemennvivu: —4- (3a + 2b) , cojiepXaT B
cebe uncna, 3HaKu JIEHCTBUA, CKOOKH U OYKBBHI.

Qounounenvt: —2;a;4ab;— 5x% — comepkar B cebe dUucna,

MepeMeHHbIe, a TAK)Ke UX CTETEeHH, IPOM3BEIEHUE U YaCTHOE.
Kosppuyuenm: — 4nCiIOBOH MHOXKUTENb, CTOSIIUN Iepern
[IEPEMEHHOM.

Llepemennble: — OyKBBI B BBIPAXKEHUU.

IIpumeps 9.1. az;—x3;—5ax2;2ac3.

9.2. OnHowen 4a’ umeer cmenens « a » pasuyio 2, koappuyuenm 4.
33

9.3. OnnouteH 4a’c uMeer o011yt cmenens pagnyio 4=3+1. (:’:‘

> JlelicTBHS HAJ OJJHOYJICHAMM:

@ YMHO>KEHIE OAHOYAECHOB:
YTOOBI YMHOKHTH OJJHOYJICHBI, HAJI0 YMHOKHTb HX KOY((UIINEHTHI 1
CIIOXKMTh ITOKA3aTEJIM CTEIEHEH C OIMHAKOBEIMU OCHOBAHHMSAMMU.

FET

< IHpumep 9.4. 3a%b* -(—Zab2 ) =—6a°b®. ()

@ Bo3BeAseHIe OAHOYACHA B CTEIICHB:

YUToOBI BO3BECTH OIHOYWICH B CTCICHb, HYXXHO BO3BCCTU B CTCIICHb

KaXKIBIH MHOKHUTENb, BKIItoUas Kod(QpuimeHT.

2 -
Mpumep 9.5. (2a2b3) =4a*®. (D)

> JIeliCTBUSI HAl MHOTQYJIEHAMHU:

MHuocounen — anrebpandeckas CyMMa OJIHOUICHOB.
Ecnu MHOTOUWIEH COAEPKUT 08a claraeMbIX (WieHa), TO OH

HAa3bIBACTCs 061{'{.7161-[, €CJIM mpu CllaraCMbIX — mpexy/ien U TakK Jajicc.
g )
) Tipumep 9.6. 6ax” +3a —4x> + 2ax* (L))

o

 [ooobuwle _crazaemple — OIWUHAKOBLIE CllaraeMble WIIH

claraeMble, OTIIMYAIOIINECS TOIBKO KO OUIIHEHTAMHU.

Ipusedenue nodobublx_unenog — OOBEIUHEHUE MNOJOOHBIX

YJICHOB B OJIMH.

HaunGonpimas creneds MHOTOUJICHA — CHIAPULAS, CINENEHD.

Mpumep 9.7. 4ax? — 6ax? + 5ax? = ax? (4 -6+ 5) =3ax?.

9.8. 4a+5ax—3a+Tax=a+12ax. )

Toocdecmgo — PABEHCTBO BEPHOE MPH JIFOOBIX 3HAYCHUSX

[IEPEMEHHBIX.
34



Ipumepsni 9.9. 3=3 — toxnecTso.

9.10. x° +xEx-(x+1) — TOXKIECTBO, T.K. rx=x®+x.

9.11. ¢ +2ab= a(a + 2b) — TOXJIECTBO, T.K. a® +2ab=a* +2ab C)

@ CAo>keHrIEe MHOI'OYAEHOB:

YTOOBI CIIOKHUTH MHOTOWICHBI, HY’)KHO PacKphITh CKOOKH W TIPHBECTH
nogo0ubIe wieHbl. (CKOOKH MPOCTO OITyCKaeMm).

) Hpumep 9.12. (5x2 —2x+3)+(3x2 +dx+ 7) =8x2+2x+10. ()

@ Brorunranye MHOrOYAE€HOB:
UTo0b!I BEIYECTh MHOTOUJICHBI, HY)KHO PaCKPBITh CKOOKH W TIPHUBECTH
monoOHkIe wieHbl. (OmyckaeM CKOOKH, MEHSIeM 3HaKH y CIIaraeMbIX,
CTOSAIINX BO BTOPOH CKOOKE).

) Tpnmep 9.13. (327 +5x+2) — (72 ~8x+4) =

=3x? +5x+2-7x% +8x—4=—dx? +13x-2.()

@ YMHO>KE€HHE MHOI'OYACHA HA OAHOYAEH:

YToO5I YMHOXUTb MHOT'OYJICH Ha OAHOYJICH, H€O6XOZ[I/IMO Ka)K,I[LIﬁ

YjieH B CKOOKe YMHOXHUTb Ha OJHOWICH U CJIOKUTH UX IMMPOU3BCACHUS.

I(a+b)-c=a-c+b-c

@ YMHO>dKEeHEe MHOTOYACHA HA MHOTOYACH

UTOOBI YMHOXXUTH MHOTOWICH Ha MHOTOWICH, HEOOXOAMMO KaXKIbIi
YJIeH TEPBOTO0 MHOTOYICHA YMHOXXHTh Ha KaXXABIH WiIEH BTOPOTO

MHOTOYJIEHA M CIIOKUTH MX MPOU3BEIECHHUS
) Npamep 9.14. (a+b)-(c+d)=a-c+b-c+a-d+b-d .
Ipumep 9.15. (x+y)-(x—y+1):x-x—x~y+x+y'x—y-y+y.@
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' III. IIpuMepsl A714 ayAUTOPHOV pabOTHI:

Ne 1 HpMBem/ITe IIOIOOHBbIEe WICHB:
a)  a’—b*+3d>-2b°,

6) Sab+4ab® —ab—12ab*.

Ne 2 BBIIOJIHUTE CJIOXKEHVIE:

a)  (4x+2)+(-x-3), 6) (x+4x=5)+(x +3x+2).
Ne 3 BBINIOJIHUTH BBIYUTAHE:

a) 3a—(a+2b), 6) (2m-+3n)—(5m—6n).

M 4  BpIDOIHUTH YMHOXKeHMe:

a) (a+3)-4, 6) (27 —5x+3)-(~4x),
B) (6a’—7ab+b?)-(-3ab’).

Ne 5 BBINOIHUTH [EVICTBYSE:
a) 4-(3p+4q9)-8-(5p—q)+(p—q),

0) 2-(x—y—i—z)—2-(x+y—z)—3-(—x—y—z).

<
)
Q‘; IV. [domaiimee 3amamHme:

No 1 Hayunrbcst YnTaTh IpaBWIa.

No 2 BBITIOITHWUTD [IEeTICTBUL:

a) (3x3 +2xz—x+5)+(2x3 +6x2—3),
6) (20°+3d% -5a+4)—(a’ —a* +a+1),

B) (2a2b+3ab—b2)(a2 —a+b).
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§ 10 DopMyAbL cOKpauLenHozo
YMHOKEHUSA

I. Hossble ci10Ba:

1. CoKpauwieHHoe yMHOXeHUe
(6bicmpoe yMHOXeHUe).
Packpbimb CKOBKuU. Q
Ynpocmume. -
BbinonHumse delicmeusi. g
Pasnoxumb Ha MHOXUMenu. P' j

Obuwuti MHOXUMEJIb.

lpynnupoeka.

©® N O O A Db

BcriomozameribHbIe YiieHbl.

II. HoBrble noHATHA, OLIpeneieHNsI, 0003HaUeHMA
@ PasHocTe KBaApATOB:

|02 =(a-b)-(a+)

Pa3HocTh kBasipaToB @ U b paBHa NMPOU3BEAEHUIO PA3HOCTH a U b Ha
HX CYMMY.

@ Kpaspar cymmbpr.

I(a+b)2 —a® +2ab+ b’

a mmoc b B KBajJpaTe paBHO KBajpaTy IMEPBOTO CIAracMoro ILTIOC
YABOCHHOE MTPOU3BE/ICHIE MIEPBOTO HA BTOPOE IUTIOC KBAJIPAT BTOPOTO

CIIaraeMoro.
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@ Kpaspar pasaocra.

(ar—b)2 =a® —2ab+b?

a MHHYC b B KBajIpaTe paBHO KBaJIpaTy IEPBOTO CIIaraeMoro MHHYC
YJIBOCHHOE MTPOM3BEICHHE MIEPBOr0 HA BTOPOE IUIIOC KBAJIPAT BTOPOTO

cJraracMoro.

@ Ky6 cymmebr,

I(a +b)3 =a’ +3a’b+3ab® + b

a mwnoc b B Ky0e paBHO KyOy IEpBOTO CIaraeMoro IUTIOC YTPOCHHOE
MPOM3BEJCHNE KBajapaTra IEPBOTO Ha BTOPOE IUIIOC YTPOEHHOE
MpOM3BelIcHHE MEepPBOrO Ha KBagpaT BTOPOro IUIIOC KyO BTOPOTro

cjraracMoro.

@ Ky6 pasoocrm:

|‘(a—b)3 =a’ -3a’b+3ab> - b

a MuHyc b B Ky0e paBHO KyOy NEpBOTO CJIaraéMoro MHHYC yTPOSHHOE
NpOU3BEICHUE KBajpaTa IIEPBOIO HA BTOPOE IUIIOC YTPOEHHOE
MpOM3BE/ICHHE IEPBOTO Ha KBaJApaT BTOPOTO MHHYC KyO BTOPOTO

cjaaracMoro.

@ Cymma Ky60B:

Ia3 +5° =(a+b)(a2 —ab+b2)

a B xy0e mmoc b B KyOe paBHO NPOM3BEICHUIO CYMMBI IIEPBOTO H
BTOPOTO Ha HETOJHBIA KBaJIpaT pa3sHOCTH a U b (KBajpaT MEpPBOTo
cllaraeMoro MHUHYC IPOU3BECHHE MIEPBOTO HA BTOPOE IUIIOC KBAJpaT

BTOPOTO CJIaraeMoro).
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@ PasHocrs Ky60B:

a-b =(a—b)(a2 +ab+b2)

a B KyOe MuHyc b B KyOe paBHO MPOM3BEICHUIO PAa3HOCTH MEPBOTO U
BTOPOTO Ha HENOJHBIA KBagpaT CyMMBl a W b (KBaapar MEpBOro
CJIaraeMoro IUTIOC NMPOU3BEACHUE IIEPBOI0 Ha BTOPOE IUIIOC KBaapat

BTOpPOT'O cnaraeMoro) .

@ Kpaspar rpexgscna:

I(a—i—b—i—c)2 =a® +b% + ¢ +2ac+2bc+2ab

Ccymma a, b, U ¢ B KBaJApaTc paBHO CYMMC KBaJpaTOB KaXIO0T'O
cjaracMoro 1 miroC uxX yABOCHHBIC CMCIIAHHBIC ITPOU3BCACHU.

Pasznoosrcums_muozcounen Ha muodcumeny: — 3Ha4UT 3amucaTh
O9TOT MHOIOWICH KaK MPOU3BCACHUC MNOBYX HWJIM HCECKOJIBbKUX
MHOI'OYJICHOB.

[ Cnocodbl paznoycenus Ha MHONCUMEU .

v BBIHECCHHE 00IIEr0 MHOKUTEIS 33 CKOOKH:

Mpumepnr 10.1. x* + x = x(x+1).
10.2. 6a° —4a=2a(3a-2).
10.3. IO)czy3 —15x3y2 + 20xy4 = 5xy2 (2xy —3x2 4 4y2).
10.4. (a+b)x—(a+b)y=(a+b)(x+y).(ﬁ§)
v Merox TPYIIUPOBKH:
(/) pumepw1 10.5. ax +bx +ay + by = (ax +bx) + (ay + by) =
=x(a+b)+y(a+b)=(a+b)-(x+y).
10.6. 2a—2b+ax—bx = (2a — 2b) + (ax —bx) =
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=2(a—b)+x(a—b)=(a—b)-(2+x).
10.7. 5-Sa+a’ —a’ =(5+a*)-(sa+d’) =
=(5+a2)—a(5+a2)=(1—a)-(5+a2).@)

v Paznoxkenue Ha MHOXUTENU 110 _(HOPMyIaM COKPALIEHHOTO

YMHOKEHHS:
./ Ipumepsr 10.8.

9a* ~25b% = (34> )2 ~(56)" =(3a” =5b)(3a” +5b)
109. 1+2a+a® =(a+1)> =(a+1)(a+1).
10.10. x* +27=x" +3° = (x+3)(x* -3x+9).(D

v BBeneHue BCIIOMOTaTEALHBIX YICHOB:

h IIpumep 10.11. x° +2x—3=3fz¢+22)431—4=(x+1)2 _22 =
=(x+1-2)(x+1+2)=(x-1)(x+3).CD

l
|7 .a :’ol‘ 5 1II.  IlpuMepsl 111 ayAIUTOPHOV pabOTHI:
Ne 1  BbIIOITHUTB TeVICTB, IPVIMEHVB dopmyIIBI

COKpallleHHOI'0 YMHOXXEHML!

1) (2-¢)(2+¢), 2) (x+4), 3) (x+y),
4) (2a+3b)(2a-3b), 5) (x-2), 6) (c—d),
7) (x+1)(x7 —x+1), 8) (az—l)z,
9) (%az—%bf, 10) (2—y)(4+2y+y2).
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Ne 2 VupocTuTh BBIpaXKeHVSE:

D (x+y) =(x=»),  2)—(4-a)’ -8(1-a)’ +5(3+a)(3-a),
3)(2+a)(2—a)(4—a2), 4)(x—1)(x2+x+1)—x(x2+2),

5) 5(3-5a)" —(3a-7)(3a+7).

Ne 3  BBHITIOITHWUTB JIeJIeHME:

1) (4a+2ac):a, 2) (3% - 617 ):(-3xp),

3) (6¢%x° —12¢*x +18¢%x* ):(<6¢7x7).

MNo4 PasmermmTh MHOTOWIEH Ha MHOTOWIEH C IIOMOIIBIO

dopMyII cCOKpaIlieHHOro YMHOXEeHVI:

D(x*-a’):(x-a), 5) (¥ +57):(x+),
2)(a*-9):(a-3), 6) (1-d*):(1-a),

3)(x® — 200437 )i (x - ), 7) (a* +27):(a* =3a+9),
4)(8-a’):(a® +2a+4), 8)(x3 +3x2y + 302 +y3):(x+y).

Ne 5 Paspmenurs MHOTOWIEH HA MHOTOYWIEH:
a) (a'-3a’+2a-6):(a-3),
6) (4x4—5+19x2):(x2+5),
B) (2¢°-2¢7—8c+8):(c? +c-2),
(62 —19x> +12x-5):(2x-5).
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Wé 6 Pasnem/n"b MHOTI'OYIeH Ha MHOI'OYJIEeH:

D (x+y) —(x=»),  2)2a°%°-3d°%,  3)3x’—6x7+x,
4) 3y—x2—3x—xy, 5) a*—0,01x%, 6) x6—y6,

7) 5a° -5ax+7x-Ta, 8)a*-4, 9) 64—96x +48x* —8x>.
No 7 PasziioXuTh Ha MHOXUTEJI:

1) 4ax+9—-x*> —4a*, 4) a* +4a+3,

2) X —x? x84+ %0, 5) x* —2x-8,

3) (x+c)3—x2(x+c), 6) a® +2a+1-c*.

<
IV. [domanrHee 3amaHue:

Ne 1 Hayunrbesi  umraTh  (OPMYyJIbI  COKPAIEHHOIO
YMHOXEHVIS.
Ne 2 VIpoCTWUTB BBIpAKEHVIS:

? 6) (3+2a)(3—2a)(9—4a2)

a) (x+1)° —(1-x)
B) (x—l) 2 4x-1 —x(x—l)
ke

2

éf; V. O0oOmaromme 3agaum

Ne 1 Vupocture, a 3aT€M BBIUMCITITE:

2ab(3a - Zb) . (3a - 2b)
a) 5 5 mpu a=1,b=-2,
4,5 -2b

a’ —4p*

0
) a’ —4ab* + 4b*

+1 opu a=-1,b=1.
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§ 11_Arzebpaunecue dpobu

I. Hosrle ci10Ba:
1. Aneebpauyeckasi Opobeb. Q
2. Obrnacme Gonycmumbix 3Ha4YeHUU. 7
3. HacmHoe.
4. Ocmamok. '
y

II. HoBble nOHATMS, OIIpeaesieHNs1, 0003HaYeHMsI

i A
[ »Ancebpauyeckas 0pobb — 3TO BHIPAKEHUE BUA E ,tme A u B —

OJJHOYJICHBI HJIK MHOT'OYJICHEI.

Qbaacmy_donvemumbix 3uayenui (O/13) aneebpauieckoii Opobu —

9TO MHOXKECTBO BCE€X 3HAUYCHHM HCpeMeHHOﬁ, npu KOTOPBIX

3HaMCHATCJIb HC PaBCH HYJIIO (;ﬁ 0) .

- 2
(.~ Mpumep 11.1. O/13 npobu 2a7x

,Bce a,x,ceR, xpome ¢=0,

Th
a—c A
=a+c#0,a#—c. 2

T.e ¢ #0.O/3 mpodu
. a+c

ol
[eticmsus ¢ areebpauyeckumu Opoosimu:

&7 Coxpamenne ApoGeii:
Sab S5-a-b b
7 Ilpumep 11.3. = = .
< pHNep 10a> 2-5-a-a®> 24°

2 2
Mpumep p1a, 0= T ):7(x_y)(“y):7(x_y).®
2x+2y 2(x+y) 2(x+y) 2
43

o 1pnmep 11.5. — u L — HOK=6¢% = L:2_i u Lz :iz @
3¢ .2 3¢ 6c 2¢” 6¢

— 2
+~ Tipumep 11.6. Boigenure eyt 4actb X =3 .
x+2
Pemaem nenenmnemM yrosikom:
X =3 |x+2
X 2x|x—2  (sacmmuoe — nenasi 4acty)
_—2x-3
—2x—4
1 (ocmamok — aucnuTens APOOHOI YaCTH)
2
X 3 =x—-2+ ! G}
x+2 x+2

) Mpumep 11.7. a4 b ¢ _a+b-c
X+y Xx+)y XxX+y x+y

(cnoxenue npodeit

C OAMHAKOBBIMH 3HaMGHaT€J’IHMI/I).

2 2 N
Tpumep 11.8. l_l+2_a:£_ ac +2a b_bc—ac+2a’b &)
a

b ¢ abc abc abc abc

(crmoxeHne apoOeit ¢ pasHEIMHA 3HAMEHATEIISIMH )

2x a* 235\‘61\2\ a
27 Illpumep 1.9. — — =—<——<—=—— (BBIIOIHWIA COKpAIICHIE
3¢ 5x 3u-5x 15

OJIMHAKOBBIX BBIPAKEHHIA).

362 2a+h 3a\2\@7~\b1 30
Ipumep 11.10. ———. = = Q)
4a>-b*  Sa 5w (2a-b)(2a+b) 5(2a-b)
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,\ [pumep 11.11. 15_61 : 10—a = 15_a . 3_C = 2 (BCIIOMHHM: 9TOOBI
2¢c 3¢ 2c 10a 4

pa3lenuTs Jpodhb Ha [poOb HaJ0 MEPBYIO 1po0b YMHOKHUTE HA MIEPEBEPHYTYIO

BTOPYIO APOOB).

2 2 _ 3
IhnmwpllJli%ii%:@Hgﬂz(x Neey) 1 xy %)

2 2 2 2
X +y X +y x+y x +y

2 2, 52
2 2\ (5x%y? 52(x*) (2 4.4
<) lpumep 11.13.[5x Y J :( 7 )2 _ ( ) (); ) _25x y2 F%0)
X+y (x+y) (x+y) (x+y)"

—

R
i(*9 III. IIpumepsl A/Is ayAMTOPHOV paGoTHI:
MNe 1 Hawrru O13 npoberr:

- -3
1 2x+y, 2) x+5’ 3) 2a 6, 4) x(x )
X x+1 a-2 x—4
MNe 2 Coxkparuts mpobur:
2 3(a+b) -
D pdabt gy daxh) oy acd
15x 8ab 9a(a+b) 2—a
2 2 2
5) X 26x+9 6) X 3arx+3a
X _9 X +a
Ne 3 Tlpumsectu mpobu K 0bIIIeMy 3HAMEHATEJTIO.
a X 3 3¢
a) — U —, 0 u ,
) 3x  4d° ) a+2  a*-4
a 3 3 5 a
M — 5, T 5 U u .
2x+2c¢  x“4+2cx+c 9—a 6+2a a-3
Ne 4 BbimesuTs 11e710€ BbIpaXkeHue u3 Apoomu.
x+1 x? a’ -1 ¥+ x+3
1 , 2) —, 3 , 4 -
) X )x+1 )a2+1 ) x> +3
45

Ne 5 BbIIOJIHUTD HIeVICTBYIE:

5x  x x+4 x-4 a+1 a-—1
) ——, 2 + , _ ,
) 6a 6b ) a-2 a-2 ) a’>-b> b-a
4) 5 N 2 3 a—lz, 5) a+ (12—2+a—3
2a—-3 2a+3 9-4a x* =4 x+2
No 6 BoITIOITHUTH HOEVICTBIE:
X 1-x? X — 82 3
1)( +Q- =, p) I A
x+1 4x° -1 4y x"-xy «x

24 4x—x"-4
(x=2)° 3(x+6)

3) 1+

<
Cr)
IV. [omamnrHee 3amaHue:

No 1 BslyunTs OIIpesielie st I HOBbIE CJIOBA.

Ne 2 Vupocturs:

X ! 2 V!
T c+1 1 c

6) | —= Jeoo 2

)( c c—czj (c c—lJ
N b N 2ab j a +[ b N 2ab j
a-b b*—a*) a-b \b-a a*>-b>

V. O0oOmaromme sagaum

Ne 1 Boimenure 1eIyI0 YacThb y Apoom:

2) ¥ =3xt+7 = x® +8x -2
2x-3 ’

5) ¥ —5x* —6xF +2x% +3x+1
X2 —x+3 .
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@ § 12 IIloxKdecmeennvie npeobpasosanus
6bIPAKEHUU C KOPHAMU

1. HosBbIe cj10Ba:

1. CmerneHb ¢ OpobHbIM nokasamesiem. O
2. Ocsobox0eHuUe om uppayUoHaribHOCMU. Q."
3. [lpeobpaszosameb moxdecmeeHHO. @
4.  Ynpocmume. |~

y
5. CornpsikeHHOe 8bipaxeHue.

II. HoBble onpenesnenwsi, JeVICTBUSA C BBIpaKeHMUAMM
@ Hepeon OT CTEIIEHU C IIEABIM IIOKA3AaTEAEM K CTeIlle-

HH C APOGHI)IM IIOKA3AaTCACM.

3

. 3 _
Mipuvep 121, x=(x) s x=(3x) s 22 =(Vr) = @
&7 OcBOGOIKACHIIE OT MPPAITOHAABHOCTH B 3HAMEHATEAE:

L Jlns Toro 4toObl M30ABUTCS OT MPPALMOHATLHOCTH HEOOXO-

JAUMO 3HAMCHATCJIb YMHOXHUTH Ha COIIPAKCHHOC YHUCIIO. 3+\/§ nu

3— \/g — CONpANCEHHbLIE HUCIA.

lipuwep 1222 23¥) _2(3-5) 2(3-V5) 55

3035 (3+45)(3-45) 2o(5) 03 2

Hpnmepll.&ﬁh/;_(\/;+\/;)(\/;+‘/;): (\/;J”/;)Q X+ ry

ooy (Ve =) (Ve +y) (&)2_(5)2 x-y
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=

Hpumep 12.4.
), 2((%/})2+3xy+(%/;)2) :2(%/?+%/E+%/y7)c>
N e R o N

[ ,:} YH[ZOCTI/ITL BBIDAKCHUC — 3HAYUT BBINIOJHUTDH I[GI\/'ICTBI/IH,

yKa3aHHBIC B BHIPAXKEHUHU 10 OYEPETHOCTH.
6
' llpumep 12.5. (\3/a2) —a* +6la’ —a* =

4 4
=a —a2+6a—g =—a2+6a.(:31

| » 1II. IIpuMepsl mJis1 ayAUTOPHOV pabOTHI:

Ne 1 VYupocture BbIpasKeHVISE:

(B L)(mf en) ()l - )
N SR ) A R

3
—1 .\/;Jr%,a% x-y  ax—p?

a
B) +1=, T)
% % Ja +1 Jx \/; X—y

a’ —da

<
IV. [IomarmHee 3amaHme:

Ne 1  BBIIOIHUTE [IPUIMEPHI, OOBSICHSIS [EVICTBISI CJIOBAMIL:

2) x=2 xy—i—y: \/;—\/;
x=Jw+y Py
a+b+3%(%+%)_%_%
%/a72+§/b7+2% '

—xty,

0)
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§ 13 PynKuus

I. HoBsble ci10Ba:

QyHKYUS.
Coomeemcmesue.
KoopOuHamHas nnockocme. O
lTnockocme. A
KoopduHambl moyku.
Abcyucca (x).
OpduHama (). |7

v) > j

KoopduHamHbie 4yemeepmu.

© © N OO O A WD~

O6bnacme onpedenieHus.

-
o

Obniacmb 3Ha4YeHuUs.
11. ApaymeHm.

12. Cummempus.

II. HoBble moHATHUA, OIpeaesieHMs], 0003HaUeHMs
:f' (DEHKQM}Z — OTO COOTBCTCTBUC MEKAY ABYMA MHOXKCECTBaAMHU,
rae KaxJaoMy 3JICMCHTY OJAHOI'O MHOXKECTBA COOTBETCTBYCT OJAUH

3JICMCHT BTOPOI'0O MHOXXCCTBA.

) - P: 2>54,4—>16;6 —>36;8 > 64

4 - CooTBeTCTBHE MOYKHO 3aIHCaTh CTPEIKaMU
6

s P WM JPYTHM CIIoco0oM (puc. 6):

P(2)=4;P(4)=16; P(6)=36; P(8)=64
Puc. 6
49

- Mpumep 13.1.

Ormrcats cooTBeTCTBHS (pHC. 7).

SABnsercs mm 310 QyHKIHEH?
P:2593>51,4—>3;,5->9
Otsert: Jla.

Puc. 7

IIpumep 13.2.
SIBnsieTcst i COOTBETCTBUE (DYHKITUECH?

Otser: Her. C::J

¥ Ay IIpoBegeM Ha MIOCKOCTH JBE
MEePIEeHANKYJIISIpHbIE NpsiMble Ox U

Oy (puc. 9).

2 M,

Ox u Oy — ocu Koopounam.
M,

Ox — ocb abcyucc.

-1 Oy — ocv opounam.
M,

Kamnaﬂ TOYKa Ha IINIOCKOCTHU
Puc. 9 HUMECT CBOU KOOPAUHATHI
M, (2;2), M, (1,-1), M5 (2,0), M, (0;1)

0(0;0) — Hayano KOOPAMHAT.
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> Koopounamul mouku — 5To mapa 4mce, KOTOphIe

OTIPEIEIIAIOT €€ TIOJI0KEHNE Ha KOOPIUHATHOM ImockocTH (puc. 10).

Puc. 10

loBopum: mouxa M nexcum 6 I uemeepmu. M (x; y), mozaoa
x>0,y>0

[TporoBopuTh Ipyrue pUCYHKH aHATIOTHYHO (CaMOCTOSATENBHO).

A u B cummempuynble TOYKH OTHOCUTENBHO ocu OX (puc. 11).

A(x30)

Koopnunatsr Touek:
B(x;3-»)

M u N cuMMeTpUYHBIe TOQUKH oTHOCUTeNnsHO ocu OY (puc. 12)
M (xl;yl)

Koopaunate! Touek:

Q u P CUMMCETPHUYHBIC TOYKH OTHOCHUTCIIBHO Hadajla KOOpAWHAT
0(0:0) (puc. 13)

Q(x] V1 )
Koopaunate! Touek:
P(_xlé_h)
WA
A YA YA
yit=— N yr M
1 -
g ! ! e
0 | = | | > -X1 S >
! X =Xz 0 X7 X : _/'. 0 X1
iy e [/
B e
P
Puc. 11 Puc. 12 Puc. 13

. COOTBETCTBHE MEXIYy MHOXECTBOM X W MHOXKECTBOM Y

Ha3bIBaCM dz uHKgueﬁ WU 0MmMo0paicenuem.

X — obnacTs onpezeneHus GyHKIHH f.
Y — obnacte 3HaueHus pyHKINY f.
X — 3HaueHHUE apryMeHTa.

Y — 3Hauenune QyHKIUU.

I III. TomarmmHee 3amaHMe:

Ne 1 BeryunTs cii0Ba.

Ne 2 Tlpwaymare M I[IOCTPOWTH  COOTBEICIBUSL  MEXIIY
MHOXECTBAMIAL

No 3 TIoCTPOUTB COOTBETCTBIST, KOTOPBIE SIBJISTFOTCS (DY HKLIVISIMIL.
Ne4  Havity ommIdvist B IIPVIITyMaHHBIX COOTBETCTBYISIX 1 (PYHKIIVISIX.
Ne 5 TToCTPOUTH TOUKIA:

A(2;-3), B(-1;5), C(-3,5;6), D(0;-2), E(-4;0), P(0;5), K (1;4)

Ne 6 Ilocrponts cumMeTpudHbie TOUKM st A(3;1), B(-2;3):

1) otHOCUTENBHO ocu OX.
2) otHocuTeNbHO ocH OY.
3) OTHOCHTENHHO Hadara KOOPJMHAT.

Wz’ 7* HOCTPOVITB HpOV[SBOJ’IBHBIT?I TPeyroJIbHUK, 4YeTbIpex-

yroibHUK. OnpenesmTh KOOpAWHATEL BepIIVH 3TUX PUryp, n
IOCTPOUTDH I HUX CUMMeTpUYecKre TOUKW, OTHOCUTEeIbHO

Ha4daJla KOOpIOVHarT.
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. 4
@ § 14 Yucaroewie ynKuuu Mpuvep 141, y=——, D(f)=(-22)U(Z+0) - O3

(06macTh JOMYCTUMBIX 3HAYEHUH ITEPEMEHHOM X)
y(0)=2, y(1)=4, y(-2)=lnur.a )

@ Tabanunbtii meToA. DYyHKIUIO MOXKHO 337aTh TAOTUIICH.

I. HosBblIe cj10Ba:

1. Yucnosbslie ghyHKUUU.
+) llpumep 14.2.
2. Memodbi 3adaHusi oyHKUUU.
5 x 1 2 3 4 5 — TabnuIa KBaJpaToB .
3. AHanumudeckuli memod (¢popmyna). 5 HATYPalbHBIX YHCEIL. (;_.ig}j
. 1 4 16 | 25
4. Tabnu4Hbili Memod (mabnuua). Q Y
5. Mpaghuyeckuti Memod (2paghuxk). @‘ @ I'paduueckmii meros. DyHKIMIO MOXHO 3a1aTh TpapKoM
6. YemHocmb ¢hyHKUUU. S (puc. 14). 7y
/) =f(x

7. HeyemHocmb hyHKUUU. A ) y(O):l
8. TpsiMo riporiopyLioHasibHas 3a8UCUMOCb. (2 12

. Y =1
9. JluHeliHas hyHKUUSI. / (3)=2

y\3)==<.
10. ObpamHo rporopyUoHasibHas 3a8UCUMOCMb. : >
0 1 2 3 X
11. F'unepbona, eemeau aunepboriebl. /
Puc. 14
II. HoBble noHATHUA, OIIpeaesIeHNUs, 0003HaYeHMs > Ceoticmea ¢ynxyuii:
> OyHkiust y = f'(X) Ha3bIBACTCS YUC060L yHKYUEl, eCITH v @ynkuus f(x) HasbIBACTCS YEMHOI, CCIIM

ee obnacme onpedenenus D(f) u obnacme snavenus E(f) — 1) ee D(f) obnacts onpeneser s CAMMETPHHHA OTHOCHTEIIBHO HYJI.

YHCIIOBBIE MHOYKECTBA. 2) f(x)=f(—x), (deTHas GyHKIMSI CAMMETPUYHA OTHOCHTEIBHO ocH OY)

v Memoodwl 3adanus pynryuu: v Oynkius f(x) HasblBaeTCS Heuemuoll, eCu

@ Anasntruecknii Meroa. OyHKINIO MOKHO 33/1aTh
¢dopmynoit y =5x+1, f(l) =0, f(2) =11, f(—2) =-9. ®dopmyna

y= Sx+1 YCTaHaBJIMBACT COOTBECTCTBUC MCKAY MHOKECTBAMU Xul.

1) ee D(f) obnacTs onpeseneHns CAMMETPHIHA OTHOCHTEITBHO HYJISL.

2) f (—x) =—f(x) , (HeueTHast (hyHKIMS CUMMETPHYHA OTHOCHTENHO

HayaJla KOOpIMHAaT)
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v Ecmuy f(x) D(f) He CUMMETpHYHA OTHOCHTEIBHO HYJI,

10 f(X) Ha3bIBaeTCA GynKyuel obuezo 6uod.

~'Tipumep 14.3. BolsCHHUTE YETHBIMU JHOO HEYECTHBIMH SBJISFOTCS

X

x=2

GyHKIMM: f(x):xz, f(x)=x3, y=

2 2

1) f(—x) = (—x) =x"= f(x) — yeTHast QYHKIHSL.
2) f(—x) = (—)c)3 =x’ = f(x) — HeueTHast pyHKIHSI.
3) y=f(x)= sz = f(-x)= _:2 # f () — ynxums obmero Buna. ()

> [Ipamas nponopuuonanbrocme — 5T0 3aBUCUMOCTh MEKITY X 1
¥, KOTOPYI0O MOXHO 3amucatb y=kx, rae k — 310 koaghguyuenm

NPONOPULOHALLHOCIIY.
Mpumep 14.4. y =2x (puc. 15).

1) TI'paduueckunii cnocod 2) Tabnu4HBIA cr1oco0

X|o0 |1 ]2]-1|-2
YA
4 Y| 0| 2|4 |24
3__

2__
1+ (04

24
34

Puc. 15 Q;‘
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v I'padukom pyHKIMU y = kx sBAsSeTCS mpsiMast

1. ecmu k>0, rpaduk nexur B [ u 11 uerBepTax.
2. ecmu k <0, rpadux nexur B Il u IV yerBepTsx.
k =tga , a — yron HaklloHa rpaduka.

[ » Qbpamno___nponopuuonanbhds _ 3d6UCUMOCMb  —  3TO

3aBUCUMOCTb MCXKAY X HU ), KOTOPYHO MOXHO 3alrcartb )y =—.
X

D(f)z{xeR, xiO}, E(f):{yeR, yiO}.

Ipumep 14.5. y = 4 [Moctpoum rpaduk dynkuuu (puc. 16).
x

Ypw x4 2] a2
y |41 ]|2]4|1]=2

Y

Puc. 16 %))

-

v T'paduxom pyHKImMH Y = K siBIIsieTcsl runepboia (puc. 16).
X

1. ecmu k>0, Bersu nexat B I u Il yerBepTsix.

2. ecmu k<0, Bersu nexar B Il u [V uerBepTsx.
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|z Q9 éIII. IIpumepsl 471 ayAMTOPHON pabOTBI:
Ne 1 Tloctpouth rpadpvK PyHKIIMM ) =X .
MNe 2 TloctponTh rpadpviKy PyHKIINIL:

1
y=_3x, y=39 X:2, y=—"
X

3
IV. [domaiHee 3agaHmMe:

Ne 1 Tlocrpouts rpadpuky dyHKIIVL:

1 3
l)y:4xa 2)y=Ex= 3)y=_x9 4)y: > 5))’:—;,

6) y=2x, 7)y=—x.

Ne 2 OrnpenennTh Y€THOCTD VI HEYETHOCT JTSI dyHKUMIL:

1) y=2x, 2) y=x+2, 3Hy=-x, 4Hy=-x,

2

5) y:x4+x , 06) y=x3—x, 7 y= (x+1)2—(1—x)2.

==

\g V. O0o0Imaromne 3agaum
Ne 1 Vupocture:

Je+l 1
X x+x+\/;'x2—\/;’
x-1 ™41 2

. | b
x+x® 41 P o1 ¥

a)

6)
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@ § 15 Vpasnenus.

Nuneiinvie ypasnenus

I. HosBsble ci10Ba:

PaeseHcmeo.

Jlesast yacmpb paseHcmaa.
lpasas yacme pagseHcmeaa.
Toxdecmea. Q
YpasHeHue. N
KopeHb ypasHeHUs.
Ydoenemeopsiem ypasHeHUIo. ' J/

PeuweHus ypagHeHUs.

© © N o 0 A L Dd

PagHocurnbHble ypagHeHUsl (<:>)

10.9KsusaneHmMHbIe ypagHeHUsl.
11. O6nacmsb dorycmumsix 3HadeHut (O43).

12.Mporopyusi, ceolicmeo rpornopyudl.

II. HoBble noHATMS, OIIpeesieHNs1, 0003Ha4YeHMsI

. Paeencmeo — BBIPAXKCHUC, COCAUHCHHOC 3HAKOM «PABHO» «=N).

&~ Mpumep 15.1. 3+7 =10 — uncroBoe paBeHCTBO, a+2a =3a —
PaBEHCTBO C MEPEMEHHOM a.

Hpumep 15.2. 2x -6 = 5x+7 — paBeHCTBO C IEPEMEHHOM X.

JleBas gacTp ITpaBas 9acTs _:
paBeHCTBa paBeHCTBa («_’)
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. CBOFCTBAa pABEHCTB.

@ YacTW PaBEHCTB MOYKHO TIEPECTABILITh MeCTaMu: @ = b, <& b=a.
& TPaH3UTUBHOCTB: eclt a=b, u b=c, = a=c

@ paBHBIE YKCIIa MOKHO NMPHUOABIATH (BBIUNTATH) K 00eUM
4acTsIM, paBeHCTBA: ecliu a =b, To a+c=b+c¢

@ 00e JacTH paBeHCTBAa MOYKHO YMHOKATh U JCUTh Ha OJTHO U TO JK€

a b
yncjo: eci a =b, to a-c=b-c, ecm a=b, c#0, To —=—.
c c

» Toocdecmeo — 3TO PaBEHCTBO BEPHOE NPHM BCEX 3HAYEHHUSAX
MIEPEMEHHOM.
o7 IIpumepsl 15.3. 3+ 5 =8 (4UCIOBOE TOKIECTBO).

Ty

15.4. (a + b)2 =a’ +2ab+b* (TOXIECTBO C IEPEMEHHBIMHU). C)
> Ypaeuenue — 310 paBeHCTBO, cojiepsKallee MepeMeHHYI0 WK
HECKOJIbKO IIePEMEHHBIX. [lepementas Ha3bIBACTCs HeU3GECIIHOU.
IMpumep 15.5. 2x—-1=3x+6
3x-2x=-1-6
x =-7 — KopeHv ypasHeHus. Cj}

> Pewenue (kopenv) ypasnenus — 310 3Ha4YCHHE HEH3BECTHOI,

KOTOpOE TIPU MOJICTAHOBKE 00OpAaIllacT ypaBHEHHUE B BEPHOE YUCIOBOC
PaBEHCTBO (TOXIECTBO).

Ecnu 3HaueHne HEM3BECTHOIO s6/15emcs KOpHeM YpaBHCHUA,

3x—y=5.
59

[lapa 3Hauenwit x=2,y=1 oOpamaer ypaBHEHHE B BEpHOE
YUCJIOBOE paBeHCTBO: 3-2-1=5, 5=5, To mapa uucen (2;1) -

pelIeHe YpaBHCHUSL. Q_f\)

> Pewumb ypasnenue — 3T0 3HAYUT HAUTH MHOXECTBO BCEX €TO

pelIeHUN.
JlBa ypaBHEHHsI HAa3BIBAIOTCS PABHOCUTbHbLIMY, €CITH WX

MHOXECCTBA peH_IeHI/Iﬁ COBIIagarOT.

) Mpumep 15.7. 2) x> =1 6) [x|=1
x =1 x =1
x, =-1 x, =-1

v 2
MHoxecTBa pelieHnii 0IMHAKOBBI, TO3TOMY: X~ =1 < |x| =1.

Mpumep 15.8. a) 4x =8 6) x* =4
x =2
)Cl = 2
Xy =-2

MHoxecTBa pe].HGHI/Iﬁ HE COBITAJAr0T, 3HA4YUT YpaBHCHUA

HEPABHOCUTIbHDYL.

Mpumep 15.9. a) x> +4=-5 6) 3x=3x+7
%) %)
MHOXecTBO pemieHHH & — COBNQJAlOT, 3HAYUT, YypPaBHEHUS

PaBHOCWJIbHBIC X’ +4=-5c3x=3x+7 Q)

+* MHOXECTBO 3HAU€HUIl HEW3BECTHOTO, TPU KOTOPBIX 00e
YacTH  YpaBHCHHMsS HMEIOT CMBICJ, Ha3bIBACTCA  0OIACHIbIO
Odonycmumbix 3nauenuti (O/13).

) Ipumep 15.10. —2x-3,0/13: xeR, x#lI.

x—1

Ipumep 15.11. — " =x -8, O3: xeR. (.f_)
X"+
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i » 111 IlpumepsI 4151 ayIUTOPHON pabOTHI:
Ne 1 TIpwBecTy mprMepbl PABHOCWIBHBIX YPaBHEHIIL.

Ne 2 Havrru O[13:

1 3
a) =—,

x+2 x-3

3 12

6) ———+——=%.

x“ =25 l-x
M 3 Kakue PpaBeHCTBa ABJIAIOTCA TOXIIeCTBaMI,
yPpaBHeHVSAMM?
1) 2(a-x)=2a-2x 2)a+2=5
3) (x+3)(x-3)=x-9 4)0-x+0-y=0
5)4y—-Sy=—y 6) 5x-2y=17

Ne 4 Kaxve ypaBHEHMSI PaBHOCVUTBHBI?
a) a—4x=0wu3x=0
0) x—2=5u2x=14

x+1 4
B) x+1=4u —=—
2 3

<
IV. [HomamnrHee 3amaHme:

Ne 1  BelyunTh OCHOBHBIE OIIpeIeIIeHNsI VI HOBBIE CJIOBA.
Ne 2 TIpwmBecTV IIPVIMEPBI TOXKECTBEHHBIX PABEHCTB.
Ne 3 Havrru O[13:

3+x 2x 1
— 6) >
x" -4

a)

= |w

x—4 - x+5
61

@§ 16 Peurerue AUHETUHO20 YPABHEHUS

L HoBbIe c10Ba:

1. EOuHcmeeHHOe pelueHue.

2. beckoHe4YHOe MHOXecmeo peuweHuUU. O
3. lNycmoe MHOXecmeo peweHul . @

4. A6comomHas eenuyuHa, Modyrs | |.

5. JluHelHast byHKUUS (Npsimasi). ' //
6. Mpaguk pyHKUUU. V_=
7.

lNpsmas nuHus (npsmasi).

II. HoBble moHsTHUSA, ONIpeiesieHNsi, 0003HauYeHMsI

> Jlunetinoe ypasrenue c 0OHUM Heu38ecmHbIM UIMEET BULL:

ax +b =0, rne x — nepemennas, a — koapguyuenm, b — ceob0oubIIL YeH.

VpaBuenue ax+b=0 umeer eduncmeennoe peuienue.

x=——,ccmu a=0.
a

VYpaBuenne ax+b=0 wuMeeT OeckQHEUHOe MHOHICECMBO

pewenuti x e R ,ecm a =0 u b=0.

VYpasuenne ax+b=0 ne umeem pewenuti, ecmu a =0,

b#0 (0-x=-b,Her perieHui).
) Tpumep 16.1. 2x+3=-5x+10 < 2x +5x=10-3 <
STx=Tex=1

OtBet: x = 1.
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2 1

Hpumep 16.2. —— = O3 x+1#0=x#-1,
x+1 x-3
x—3¢0:>x¢3,—3—— L _
x+1 x-3

2(x=3)—(x+1) ZOQ{Z(x—3)—(x+1)=O<:>x=7

=7e O3
(x+1)(x-3) (x+1)(x=3)%0 ¥=7e oA
OtBeT: {7}
Mpuvep 16.3. || =4 < x, =4, x, =—4. Orper: {-4;4}

IMpumep 16.4. |x| =2&xed.
Hpumep 16.5. [x+2|+[2x—6|=7.

J 1 mar. HaiimeM KpuUTHYEeCKHME TOYKH, B KOTOPBIX MOJYJb
MEHSET 3HaK.

x+2=0, 2x-6=0
x=-2 x=3
Q{f’ 2 mar. CtpouM TabIHITy, ONIpeaessieM 3HaKH Ha MPOMEKYTKaX.
| 1I I1I -
- 3 “x
|x + 2| — + +
x-6 — — +

3 mar. PackpbiBaeM MO/IyJId 110 TaGJIuIIE.
I Ilycts x € (—oo;—2) II. ITycTs

III. ITyctb X € [3;+oo)
~(x+2)-(20-6)=7 | *€[-23)

(x+2)+(2x-6)=7

[ ®ynknust y =ax+b, rae a, b — NMOCTOSHHBIC BEIUYHMHBI, X —

apryMeHT, Ha3bIBACTCS aunelinou gyukyueli. I'padyk — psiMast JIMHUSL.

@ a#0, b=0 = y=ax (puc.17).

—x—-2-2x+6=17
-3x=3

x=-1¢ (—oo;—Z)

(x+2)-(2x-6)=7
xX+2-2x+6=7
—x=-1

x=1e(-23)

X+2+2x-6=7

3x=11,x:1—;e[3;+oo)

1]
m{l;} Q
3
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YA o W
y=ax a<o
a>0

0 ,x 0 ’x
Puc. 17
M a#0, b#0 = y=ax+b (puc. 18).
y A YA
/ ‘\ /
0 ,x
“x
0 b
Puc. 18
& a=0, b0 = y=b (puc. 19).
YA v A
b b>0
0 >
. L b<0 o
0 X

Puc. 19
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& a=0, b=0 = y=0(puc.20).
YA

Puc. 20

o

s 111 ITpuMepsl A1 ayAUTOPHOV pabOTHIL:

Ne 1 Pewntp ypaBHEHVSE:

) x+3=5, 4) 2(x=2)=3(2x+1),
2) 3x-2=10, 5) (3x+5)(3x-5)—(3x-5)" =10,
3) 2x—3=5x+2, o =2 1 _x*+7

4 2 6

Ne 2 Permtsb ypaBHEHVS:

1 2 vl 4 3-x°
a) —=——, 6) - — =2
x-1 x-2 x—-1 1+x 1—-x

Ne 3  Pertsb ypaBHEHVSE:

a) [2x-3|=5, 6) 5—|=3, B) [2x—4|-|x|=12.

Ne 4 Tlocrpouts rpadpky dyHKIIVL:
a) y=3x—-6, 6) y=-3x+6,
B) y=3x+6, r) y=-3x-6.
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Ne 5 Tlocrpouts rpadpukyt PyHKIINIL:
1) 2x—y=1, 2)3x+y=6,

3) y=[2x-3

: 4) y=|x-3.
<

Cr)
IV. [domarmtHee 3agaHmMe:

Wi.’ 1 BBIyLIT/ITB CJIOBa " CVIMBOJIBI.

Ne 2 Tlocrponts rpadpukmu:

a) y=2x, 0) y=-3x, B) y=x+5,
r)yy=—-x-3, n) y=4x+2, e) y:|x|+|x—4|.
Ne 3 Perurs:

§ 24p 5 5

3p-3 p-1 2-2p 18

o [ 227} 125+ |:(0,358-0,108)- 1,6 = ,
9 72 40 25
(27-0.8)-2" |

5) 33+0,125 2= 10,43,
(5.2-1,7): = 2
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2 11
21,85:43,7+8,5:3,4):4,5):1—+1—,
» (( +8,5:3,4):4,5):15+1—

(0.6)" = (0.1)"
3\ 3 Nt
(3:2) (1,5) +(—3)
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§ 17 Cucmembl AUHEUHBIX, YPABHEHUTL

I. Hosrle cs10Ba:

Cucmema ypasHeHuUL.
PasHocurbHbie cucmemei.
Memod nodcmaHoeku. o
Memod crioxeHusi, 8bIMUMAaHUSI. %
Memod ymMHOxeHus1, OeneHus.
Memod esedeHusi HogoU riepeMeHHOL. '

Ipaghuyeckuti memod. 7 j

N OO a AN W DN~

II. HoBble noHATHMS, OIIpeesieHNs], 0003Ha4YeHMsI

" JlBa ypaBHEHHsI C JBYMsI EPEMEHHBIMU O0Pa3ylOT CuUcCmemy

VDABHEHUU.
Pewenuem cucmemsi upa@nenuﬁ Ha3bIBACTCA napa 4ducei

(x; y), KOTOpasi YIOBJETBOPSIET CHUCTEME, T.e. IPH IOJCTaHOBKE

oOpalaeT ypaBHEHHUS B YUCIOBBIC TOXK/ISCTBA.

Pewwums cucmemy — 5TO 3HAUUT HAUTU MHOXKECTBO BCEX
PELLIEHU CUCTEMBI.

JIBe cHCTEeMBl Ha3BIBAIOTCS PAGHOCUNLHLIMYU, €CIU HUX
MHOJKECTBa peIleHnit coenadaiom. CBONCTBA PaBHOCUIIBHBIX CHCTEM

COBIIAJAIOT CO CBOMCTBAMH YPABHEHUI.
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> Memoowl pewienus cucmem:

&7 lpumep 17.1. PemuTe cucreMy ypaBHEHHI METOJIOM TTOJICTAHOBKH:

2x+y="7
5x-2y=4

Bripaszum u3 nepBoro ypaBHEHUs V , TIOJYyYUM:
y=7-2x

{Sx -2y=4

[ToxcTaBuM nepBoe ypaBHEHHE BO BTOPOE YpaBHEHHE:
y=T7-2x
5x-2(7-2x)=4

Pemum BTOpOE ypaBHeHue: 9x =18 < x =2

IloncraBum x =2 B mepBoe ypaBHeHHe: y=7—-2-2=3

OrBer: (2;3) — peleHue. L)
@ Meroa cAoKeHUS:

»~ Ilpumep 17.2. Pemure cucteMy ypaBHSHHI METOIOM CIIOKCHHS:

2x+3y=14
+
4x-3y =10

CnoXuM mepBoe U BTOPOE ypaBHEHHUS:
6x =24 x=4
=
4x-3y =10 4x-3y =10
[ToacraBum BO BTOpO€ YpaBHEHHE:
x=4 x=4 x=4
= =
4-4-3y=10 3y=6 y=2
Otset: (4;2) — pemenue. ()
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) Mpumep 17.3. Pemmte cucTeMy ypaBHEHHIT METOZIOM YMHOMKEHHS:
23
x“y =16
{Qyzzz
VMHOXHM TepBOE ypaBHEHHME Ha BTOPOE yPaBHEHHE U pa3jeiuM

MepBOE€ Ha BTOPOE YypaBHEHHE, TOJYYUM JIBa HOBBIX YpaBHEHUSA

CHUCTEMBI:
5.5 -39 5 s )
ry o= {(xy) =2 {xy=2 {8)6 =2 x=%
y < < < <
;28 y:8x y= y=8x — 14
1 1 ;
OtsBeT: | — E; —-41; E; 4 | — pelieHue. @
@ Meroa BBEACHHA HOBBIX 1T €PEMCHHBIX,
IIpumep 17.4. Pemure cucteMy ypaBHEHUI:
S, 4 51
Xy
1_8_
x oy
1
¢
IlycTte , IIOJIy4HUM
1
—=}
¥
Sa+4b =51 a=8b+8 a=8b+8 a=10
S S 1
a—8b=8 5(8b+8)+4b=51 44b =11 b=—
4
o (1
Torna )IC s 10

y 4o =t
OtBerT: (0, 1 4) — pelleHye. (::)
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& Ipagmuecknii meon:

Ipumep 17.5. Pemure cricteMy ypaBHEHUH rpagTIeCKUM METOIOM:

x—y=2
4 [Moctpoum rpaduku ¢pynkuuii (puc. 21):
2x+3y=9

xX—y=2 & y=x-2
2
2x-3y=9 < 3y=9-2x < y=3—§x

VA

Puc. 21
y=x-2 y—3—%x
X 0 2
¥ i) 0 X 0 4,5
y 3 0

JlaHHBINA METO/ AaeT HE BCETJa TOYHBINA OTBET. G«)

|2 oy é III. ITpumepsI OJ1s1 ayAMTOPHOM padOTHI:

Ne 1 Peunith, IpMMEHUB METOT TIOfICTAHOBKI:

3 x—-2y=3 5 2x+3y=—4 3 x+5y=7
4x-3y =17 Sx+6y=-7 3x-2y=4
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Ne 2 Perrnith, IPUMEHVB METO]T CIOKEHVISE:

2x+y=1 5 2x+y =38 3 2x+3y=-4
x—y=5 3x+4y=17 Sx+6y=-7
Ne 3 Perrnith, IpUIMEHVB BBeeHVIE HOBBIX IT€PEMEHHBIX.
175_129 x1_05+ Jlrzzl
D SEP) g .3
ﬂ+2_35 B +73 =2
x oy x-5 y+2
1 1 5
+ —- _
xX+y xX—=y 8
113
x+y x-y g
Ne 4 Permth CrCTEMBI FpaPUUECKL.
2x+y=5 2x—-y=2 x—-y=5
n {7 2y 0 H 1
y=3x 3x+2y=10 3x-3y=15

g
@ @
E@ IV. domarimiHee 3agaHme:

MNe 1 TIoBTOPWUTB CJIOBA, IIOATOTOBUTCS K IMKTAHTY.

Ne 2 Peuturs:
x+y_x—y:8 11 1
2) xiy xiy 6 b o
T+T:11' Y —x-5=0.
y2 —xy=-12, x! +y"1 =5,
B) r)
x> —xy=28. x7+y =13
x+y+£=9, s
Yy X +y =1/,
Il) (x+ )x e) 3.3 8
EEIE g0 ry=
y
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@ § 18 Kpadpammoe ypasHenue

I. Hosrle cs10Ba:

1. KeadpammHoe ypasHeHue.
2. KoagpbuuueHmei.

3. C80600HbIL YrieH. o
4. AQuckpumuHadm (D).

5. KopHu ypasHeHus.

v"

6. KpamHbie(rnosmopsirouuecs) KOpHU. ' j
7. Teopema Buema.

8. MNpusedeHHoe ypasHeHUe.

II. HoBble noHsATMS, OIIpeesieHNsI, 0003HaYeHMs

N2
soax” +bx+c=0- K6aopamuoe ___ypasHeHue. a,b—

K02(huyuenmul, ¢ — c80000HBII YICH.

YroOb! pemnTh KBaIpaTHOE YpaBHEHHE HAJl0 HAUTH

2
D =b" —4ac — Quckpumunaum, TOTAA €CIU

¥ D>o, x1:—_b; D’ xzz_b_ o (% =x,)
a 2a

@ D=0, x =x =;—b, (paBHBIE KODHH X = X, )
a

@ D <0, HeT KopHEi.
IMpumep 18.1. 232 +x+3=0
D=1"-4.2.3=-23<0 = Her pELICHUA. (_a
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[ Vnpowennvie keadpammuvle  ypagnenus, cnocodvl ux
peuienus.

@I. ax? +bx =0 @II. ax’ +¢=0
x(ax+b)=0 ax? = —c
x=0 wm ax+b=0 x2:—£
\ e a T~
b eciu ecIn
Y=
a ~£50 “£<o
a a
x== _< %)
a

["> Ecnu B KBaJpaTHOM YpaBHEHHWU b KpaTHOE 2, TO MOXKHO

HaxXoJUTh
) é ID é D
D (b VA 2 VT
Dlz—: —_ —aC,TOFlIa x1:—7 x2:
4 2 a 2a

N2
o X"+ px+q=0 — npugedennoe k8adpamuoe VpagHeHue.

> Teopema Buema: Eciu x; 1 x, — KOPHH KBaJPaTHOIO

2
ypaBHeHus1 ax” +bx +c =0, To cripaBeUBBI PABEHCTBA!

- C
X Xy =
b2 A

y (B MOJTHOM KBaJIpaTHOM YPaBHEHHH)
X +x, =—
17% a

nin

XX, =¢q
X+ %, =—p (B MpUBEICHHOM KBaJPaTHOM ypaBHEHUH)

[ » Ecnm n3BeCTHBI KOPHH X; M X, KBAaJpPAaTHOTO YPaBHEHHS, TO

KBAaApPaTHOC YPABHCHNUEC MOXXHO 3aIlMCaTh B CJICAYIOLICM BUC!

Iax2+bx+c=a(x—xl)(x—x2)
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LA %5 III. TIpumepsl W51 ayAUTOPHON PaGOTHL:
I

Ne 1 Pemnts ypaBHEHMS:
) x*=16 2) ¥X+49=0 3) ¥2+2x=0
4) (x=2)"=0 5 x+6x+9=0 6) x*-3x+2=0
7) 3x*+x-4=0 8) 7x*-3=4x

Ne 2 Pemmnth ypaBHEHNS:

2
2 +5 1 1 5
1) XXX 2) I _2
5 3 6 x-3 x+3 8
2 14 1 1 6—
x-=5 x 2—x x—2 3x"-12
Ne 3 CocraBuTth KBaJpaTHOe ypaBHeHVe, ecJIv
3 3
a) x =3 x,=-1 0) x=—; x,=——
1 ? T 2T

0) x =2+\/§; X, =2—\/§

M 4 Pa3moXuUTh Ha MHOXUTEJII:

a) X +3x-10=5x> +x—4= 0) a’—2ab-3b* =
Ne 5 PasznoXuTb Ha MHOXWUTEII:
x> —5x+6 2x% +3x-2
1) 2 2) 2
x°=2x-3 2x" +x-1

g
@ @
IV. domaninee 3amaHme:

MNe 1 OtBeTbTe Ha BOIIPOCHL:

= Kakoe ypaBHeHVe HasbIBaeTcsl KBapaTHbIM? [ IprBeneHHbIM?
= YT0 Ha3bIBaeTCA AVICKPVIMHAHTOM?
= CKOJIbKO KOpHeVI MeeT KBaJlpaTHOe ypaBHeHVe 1 Korjga?

= O ueM ropoput Teopema Buera?
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Ne 2 Pemursn:
) x*-11x+10=0 3) 2x% +5x+2=0
2) x*—10x+25=0 4) 3x*+2x+8=0
Ne 3 Pemursn:
2 1 x—4

- + =0
-4 x*-2x x*+2x

Ne 4 PasroxmnTh Ha MHOXKXUTEITV VI COKPATUTB APOOL.

3a’ +2ab—b> 2 a’?+3a-10
5a2+6ab+b2 a2—3a+2

-

~
°©
9 e

@ V. Oo0oobOuiaroiire 3agauam
MNe 1 He pemast ypaBHEHWs x? =3x+2=0, Hawt; xl2 + xf ,

> 2 1 1 3 3
xl —x2,—+—,x1 +x2,
X X X X

X X
B

Ne2 B ypasuemvm (k—2)x*+(k-5)x-5=0 onpememuts
3Ha4eHMsl k Tak, 4TOOBL:

a)  x+x,=3 0) x-x,=-3.
Ne 3 Perunre ypaBHEHVISE:

x—2+x+2_x—4+x+4_§
x—-1 x+1 x-3 x+3 15

0) 3(x+%j—7(1+lj:0
X X

B) (x+3) —(x+1)' =56

a)
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§ 19 V'pasmenus, npueoosuuecs
K K8aopammbim.
TpaguKy Keadpamuunoii rynKyuuu

I. HosBble cj10Ba:

EukeadpamHoe ypasHeHue. O
lNpusodsujeecs ypasHeHue. @a
lNapabona.

BepwuHa napaboribl.

\7

KoopduHambl eepluuHbl. 7 j

O A DN =~

II. HoBble moHsATHSA, ONIpeiesieHNsi, 0003HaUYeHMsI
S oax +bx? +¢ =0 — Gukeadpamuoe ypasuenue.
@ Uto0bl €ro pemmuTh, BBEJACM HOBYI BCIIOMOTaTeIbHYIO
NEPEMCHHYIO y= x2 — 3aMCHa, JAajec  peUIuTb KBaApaTHOC

ypaBHEHHUE.

) Mpumep 19.1. 4x* —5x2 +1=0

IlycTs x° =y (yZO),Torz[a x* =y2 = 4y2—5y+1=0

543
D=25-4.4=9 =
_5-3 1
S
BepHeMcs k cTapoil mepeMeHHOi:
= 1 Orser: -1, ——;—;1 /d)
x2 == Xx=t— { 22 -
4 2



@ ITpusoasAecs ypaBHEHHUA K KBAAPATHBIM.
- 2
7 Ilpumep 19.2. (x2 —2x) —7(x2 - Zx) -8=0

[IycTs x* —2x=t,TOorma 2 -7t-8=0

{zlzs r—zx:s r—Zx—8=0 (1)
= ) =

t, =1 X2 —2x=-1 X =2x+1=0 (2)
(1) x*-2x-8=0 (2) x*-2x+1=0

x1:4 X3’4:1

Xy =-2

Oteer: {1;-2; 4} ()
50
) Mpumep 19.3. x* - =14
o TPIMED 2x* -7
Mycts 2x* —7 =1, Torma %—ﬂ=14:>t2—21t—100=0,npn
t
ycioBud, 9To ¢ # 0 .
B 4 4 4 3
4 =-4 2x"=T7=-4 2x" =3 X' ==
= = = 2 =

|1, =25 2x*-7=25 2x* =32 4 _16

2 = 2 =

xl,zzi‘{/g, X34 =116 =2
OrtBeT: —2;—</§;</§;2 cj)
2°\2
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[ » KpazpaTnunas GyHKIMS ¥ ee TpaduK.

[TycTs 3amana GyHKITUS:

2
y=ax" +bx+c

Eciu b uyerHOe 4qHucCJI0o, TO KOPHHU YpPAaBHCHUA MPOUIC HAXOAHUTH I1O

ciemyromuM hopMmysiam:

b
D (b)Y —, VD
Dy =—=|—| —ac,tormja x =———,
4 2
I'paduxom panHoOi QyHKUMH OyAeT napa®ong, KoTopas

_é_ﬁ
x2=—2

a a

BBITJISITUT CIICTYIOIINM 00pa3oM.

1) D>0, a>0 2y D=0, a>0 3) D<0, a>0
A YA YA
c
c c
X7 X7
0 * =~ >
X=X 0 X
4 D>0, a<0 5YD=0, a<0 6) D<0, a<0
YA YA YA
X;=X2 - >
/-\ 0 ’x 0 X
O/XJ X7 ,x
c/ c c
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> ITocrpoenne rpadukos.
Mpumep 19.4. [Toctpouts rpaduk GyHKIUN Y = —x*+4x-3
v HaiiieM TOUKH HepeceyeHus ¢ OCAMU:
OX: y=0, —x"+4x-3=0=>x"-4x+3=0=>x,=1, x,=3
0Y: x=0, y=-3.Ilonyuum TOUKHU (1;0); (3;0); (0;—3)

' Haiiniem BepiuHy napaboibl, HCIIOE3Ys (OPMYIIBI:

. -b XX . b2
bn =94 y 0 b 4a
2

1+3 4
Xb.n =T=2 Ybn :_3_4.(_1)

[Tonydum TOUKY (2; 1)

v HaiizeM TIpOMEXyTKM MOHOTOHHOCTH (yOBIBAaHHS |

BO3pACTaHH)
(—oo; 2) — BO3pAacTaer, (2; + oo) — yObIBaeT

v Tlo momy4YeHHBIM TOUKAM CTPOMM Tpaduk GpyHKImH (pHc. 22).
YA

g

Puc. 22 @
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-

(¢, 1II. Ilpumepsl AJIsA ayAMTOPHON PabOTHL:

Ne 1 Pemmnrts ypaBHEHUS:
1 (x2—1)2—4(x2—1)+3=0
2) (6x2—7x)2—2(6x2—7x)—3=0

3) sxt4+2x?-2=0
4) 7x*+6x2-1=0

Ne 2 TloctpownThb rpadpukm:

1) y:x2+1 4) y:xz—x+2
2) y=(x+2)2 5) y:—x2+4x—4
3) y=(x-1)-4 6) y=2x"—4x+5

£

IV. [domamnrHee 3amaHue:

Ne 1 OrtserbTe Ha BOIIPOCHL:
= Kakag ¢pyHKIMS Ha3bIBaeTCs KBaJpaTUIHON?
= Kak Ha3bIBaeTcs rpadVK KBagpaTUIHOV PYHKINNI?
= Kak HayTi KOOpAMHATB! BePIIVHBI HapabosIbI?

Ne 2 TlocTponTs rpadmKmL:

) y=x2-7 2) y=(x+3)*+2
3) y=ix2+x+l 4) y:x2—5|x|+4
5) y=|x’-6x-7] 6) y=|x’-3[q-4

80



@ § 20 Hppauuonarvhvie YpasHeHUs

I. HosBblIe cs10Ba:

. MippayuoHaribHble ypasHeHuUs.
. YpaeHeHus1 C KopHeM.
. KopeHb n-oli cmeneHu. Q
. Bo3zsecmu 8 n-t0 cmereHb.
. [posepka KopHed.
. [ModcmaHoeka. F' j

. Obnacmb Aonycmumbix 3Ha4eHUU.

O N O O A W N

. JIOXHbIU KOpPEeHBb.

II. HoBble mOHATHA, OIIpeaesieHMs], 0003HaueH s

> f (x) = g(x) — UPPAUUOHATIbLHOE YDABHEHUE.

UToO0BI pelIUTh UPPALIMIOHATIBHOE YPAaBHEHHE, HEO0X0IUMO:

@ BosBectu 00e yactu YpaBHCHUA B CTCIICHb KOPHA U PCIINTE.

&7 Tposeputs nonyuennsre 3HaveHHs
v [0ACTaHOBKO# M
v 1o OJI3.

xz—

:__'T:,'l'[pnMep 20.1. =x—1 — uppanuoHaIbHOE YpaBHEHUE.
Mpumep 20.2. x*—4=x —He HppalMoOHaIbHOE YpaBHEHUE.

x* -1

pumep 20.3. Jx = — UppalUOHAIBHOE YPAaBHEHUE. C})
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> Cnocodvl pewenusa VppaluoHATIbHBIX YPABHEHHUIA.

1-pI1ii cmoco®

1()=2()
H({r () =2 (%)
(1)=¢*(x)

Haiinem xopuu X, X, ...

2)I1poBepum
MOJACTAaHOBKOH B UCXOIHOE
YpaBHEHHE.

2-BIH CHIOCO0

(%) =g(x)

f(x) >
g(x)=
(7)) = ()

Haiinem kopau X, X, ...

3)x, € O3, x, ¢ O3

(JIO)KHBIIT KOPEHB) U T.1.

1) O/13: {

) Ipumep 20.4. N2 —x = x

2
(\/2—x) = 2-x=x" :>x2+x—2=0:>[ !

3-bIii crioco0

f(x)ZO
g(x)ZO

(V7)) =2(x)

Pewuts cucremy.

x=-—2

X2=1

IpoBepum: x; =—2 = /2 — (—2) # —2 — JIO)KHBIN KOPEHb.

xy, =1=+2-1=1 — xopens

OtBer: x =1

Tpumep 20.5. /x +Jx+4 =2
2 2
\/x+4:2—\/;:>(\/x+4) =(2—\/§) Sxtd=d-dx x>

= 4/x=02Vx=0=x=0

[Iposepum: \/6 ++0+4 =2 — BepHoO.

OrtBer: {0}

Mpumep 20.6. 3/x—1=2

(3x—1)3:23:x—1=8:>x=9
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31ech HeT JOXKHBIX KopHEH. T.k. O/13 ={x € R} <;°%
@ V. OO0OoOmiaromine sagauam

OtBeT: x=9 (?\‘,1

o ;F/PAIII.

MNe 1 Pemmts ypaBHEHVI:

1) Vl+x—x? =x-1 5) Jro—==1
X

\/_ No 311pu xakux a ypaBHeHHe 2ax —6 =3a+5x He UMeeT

2) J7x-3+3=x 6) V3x+1++x-12=5 peleHuA?
3) x+4Vx-1-3=0 7) Yx+2-Yx-5=1

4) \/;=1 8) V1l1+ix*+61=4

x—6 OECKOHEYHOE MHOYKECTBO PEIICHUN?

Mo 1Tlpu xakom a >0 ypaBHeHHUE X2 +2(a—2)x+9=0 MeEET

_ 9
[IpuMepbI IS ayIUTOPHON pabOTHI: PABHBIC KOPHIT!

No 2 Haiinute ¢ B YPaBHEHUN — 2x° +3x—c=0 , €CJIH OJIMH U3 €T0

KOpHeH paBeH 2.

x+27y=4,5
MNo4Tlpu xakoM a  cucTeMa uMeeT
2x+(a+1)y=—1

A Modckaskal

Q“E; IV. [domairHee 3amaHmMe:

ax+by=c
1 | 1
MNe 1 OtBeTbTe Ha BOIIPOCHL:

ax+by=c,

= Kakoe ypaBHeHVe Ha3bIBaeTcs MPpPalIOHAIEHBIM? a b ¢
1) — =—=— —cucreMa uMeeT OECKOHEUHOE MHOKECTBO
=» Kaxo1t kopeHb Ha3bIBaeTCsl JIOKHBIM? a by o

CIICHUH.
= Yro rakoe O3 w1 ypaBHeHM:? p B P
_ 2) L =" cucrema He mmeer pelLIeHUH.
=» Kax BBIIIOJIHUTD IIPOBEPKY 1711 KOPHeT? a, b, ¢

Ne 2 Perntb ypaBHEHVIS: a b
3) — # —— cucTteMa UMeeT SANHCTBEHHOE PEIICHHE.

a, p)

=1

1) x-x-6=0 2) Jx- _J6—7
o

3) Jx+x-24=6 4) Jx—1+/2x+6=6 Ne 5 Peunre u Haiigure x + y
16 {J}+\/}=3

5) 5(5x+2)3 =6
3
(5x+2) =2
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§ 21 Hepasencmea

I. HosBrle c1oBa:

HepaseHcmeo.
Gonbwe (> ).
bonbwe nubo pasHo (). O
T

MeHbwe ( <).
MeHbwe nubo pasHo (< ). @
MonoxumerbHsbie yucna (> 0 ). |7

y_

OmpuuamernbHbie Yucna (<0 ).

LleoliHoe HepagseHCMeO.

© © N O O A WD~

LlImpuxoeka.

II. HoBble NOHsATHMS, onipeesieHNs], 0003HaYeHMs

,» BelpaxkeHHe, CBsA3aHHBIE 3HAKOM >, <, >, <, Ha3bIBaCTCA

Hepaeencneom.

@ a<b,ecmn a—b <0 (pa3HOCTb a U b OTpHLIATENBHA).

@ a>b,ecimu a—b >0 (pa3HOCTH a U b OJTOKUTETHHA).

v a>b = b<a

v a>b, b>c = a>c

v a>b, ¢c>0 = ac>bc

v a>b, c<0 = ac < bc (TIpu yMHOXeHNN U IeTEHAN HA

OTpHUHATCIBHOC YUCJIO 3HAK HCPABCHCTBA MCHACTCS HA HpOTHBOHOJ’IO)KHLIﬁ)

85

e Penienue nuneiinvix HepaseHcme, CUCmem HepaseHcmae.

a>b
v { = a+c>b+d

c>d

a>b
v |: = a-c>b-d

c>d

v a>b = 4" >b"

v a>b:>(’/2>(’/5

Pewumeo HepaeeHcmeo, 3HAUYUT HalTH MHOKECTBO pemeHI/Iﬁ.

Pewumo HCPABECHCTBO MOXXHO @Haiumu4decKu u zpat]muecxu.

_— e

2x>4 = x>2

x e (2;40)
3x<18 = x<6
x € (—o0;6]
—4x>4 = x<-1

x € (—o0;—1)

Hpumep 21.1. x+2>3x-4

x—3x2-4-2=>-2x>2-6=>x<3

OrtBeT:

xe (—00;3]

Ipumep
—2x+1>-3x—-4 —2x+3x>-4-1 x>-5
x<3

21.2.{

x—4<-2x+5

KXXINN
-5 3

.
>

X
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c/ >

2 X
6 X
-1 X

3

x+2x<5+4

OTBeT: x € (—5;3) )

< >

X



/A & 111. TIpymepBI 17151 ayAUTOPHOV paboThL:
| '

MNe 1 Pemnts HepaBeHCTBaA M HaITV HanOOJIbIIIEe 11eJI0e X :

a) 0,01(1-3x)>0,02+3,01
7—-6x 8x+1
2

6) 3-7x=>2x-5

<-12-10x ) [s-x<12

6—4x

o0 2< <10,8

Ne 2 Havityt obracTh onperiesteHvsi PyHKIIN:

a) f(x)zx/xj+\4/4—2x 6)f(x)=9/4—x—\/5x—20
B) f(x)=%/m— 2

x+2

MNe 3 Pemmith crcTeMy HEpaBEHCTB:
S5x=3>1+x
2
0,5x—3x< ?x -5

<

@E} IV. domainHee 3agaHMe:

No 1 OrtBerbTe Ha BOIIPOCHL:
= Kakoe BbIpakeHve Ha3bIBaeTCsl HepaBeHCTBOM?
=» Kakne BbI 3HaeTe CBOVICTBA HEPaBEHCTB?

Ne 2 Permmth HepaBeHCTBa:

2x+1_3x—1

Tx+6
a) 65< 2"
3 2

<20,5 6) >1

B) —4<-2x+4<10
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3anOMHHUTH!

§22 Q)po&o—pay,uoumubte Hepaeeucmaa,
Hepaeeucmaa Cc Moaijm
I. HoBrle cj10Ba:

1. [JpobHo-pauuoHaibHoe HepaBeHCMao.

2. Memod uHmepearios. o
&

3. Hynu ¢pyHKkyuu. 7
4. MNosmopsirowuecs (KpamHdblie) Hynu.
5. HYepedosaHue 3Haka. ' /

y o

6. Cmapuwiasi cmereHsb.

II. HoBble moHATHSA, ONIpedesieHNsA, 0003HaYeHA

¥4 ﬂgo&to-gaguouaﬂwme HepaeeHcmed.

L&
cx+d
+b-k +d
2. ax+b>k:> ax+b—k>0:> o (cx )>0

cx+d cx+d cx+d

Pemaem nanabie HEpPAaBCHCTBA MemQOOM _UHMEPBEALO8.

1. HaxoguMm HynH, T.€.TOYKH B KOTOPHIX (yHKIUs oOpamaercs B 0
¥ TOYKH B KOTOPBIX (DYHKIMS HE CYIIECTBYET. :'i
2. PaccTaBisieM 9TH TOYKH Ha YHCIIOBYIO IIPAMYIO. s
3. PackpammBaeM CcOINIaCHO 3HaKa HEPABEHCTBA I0Jy4YEHHbIE
TOYKH.

4. IlpoBepsieM HaJIMUUE KPAaTHBIX HyJIEH. (TTOBTOPSIIONIMECS KOPHH)
5. PaccraBnsieM 3HaKk 4epenoBaHusl (QpyHKUMH (MCKIIIOYEHHS B 4e-
PEIOBaHUN 3HAKOB COCTABIISIFOT KPATHBIEC HYJIN)

6. lITpuxoBKOlf OTBeUaeM Ha BOIPOC HEPABEHCTBA (CMOTPUM Ha

MocJIe/IHEE HEPABEHCTBO)
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xe[-1;4]

Hpumep 22.5.(x—1)2 (x+ 2)(x —4) 20

+1
o Ilpumep 22.1. al >0
x—=2
x=-1, x,=2 o o é
+ -1 2 + X
X€E (—oo; —1)U(2;+oo)
-3
Ipumep 22.2. 0« 0
x+2
X =3, % =-2 < . >
+ -2 3 -+ X
xe (—2;3]
x+1
Hpumep 22.3. —=>1
x—1
1
L 1>0=> o/ >
x—1 — 1 X
w >0= L >0
x—1 x—1
x e (L+o) %)
> Payuonansnbie nepagencmed.
Pemmraem Tem jxe METOIOM MHTEPBAIIOB.
Mpumep 22.4. x2—3x—4<0
x =4, x,=-1 a/ TS >
+ -1 4 + x

fl’ﬁil’ Xy =-2, x, =4

KpaTHBII

&9

X € (—oo; 2] U[4; +oo) @

[~ » Hepagencmea ¢ Mooviem.

Pemraem no ciietyroimum cBOHCTBAM:
a>b
as-b

a<b

o 2)|a|2b:>|:

1. |a|£b:>{

(mepeceveHme perIeHi) (oObeMHEHNE PEIICHHN )

ot

M 1 Pemurs KBaipaTHbIE HEpaBEHCTBa METOIOM VMHTEPBaJIOB

III. IIpwumepsl O/11 ayIUTOPHOV pabOTHI:

U rpadpryuecKn:

a) x>—3x+2<0 6) x> +x—-6>0
B) x> —6x+9<0 r) 4x’+4x+1>0
0 5x2-3x-2>0

Ne 2 Pemnith METO/IOM VMHTEPBAJIOB:

a) (¥ ~1)(x+3)20, 6) (x=3)(x+1)’ (x=2)* >0,

B) (x2 —5x+6)(x2 +5x+4)£0, T) (x2 —2x+5)(x2 —x—6)>0,

n) (x-1)(x+2) (x-3)* <0.

Ne 3 Permts 1pobHO-palOHAIBHBIE HEPABEHCTBA:

+1)(x-3 2
 FDE=3) 5 L35
x=2 x"—4x+3
2
B ] X o3xH2y
2—-x 2+x x2 +3x+2
302
0 X —=x"+x 120
x+3
90



Ne 4 Pemnth CrCTEMBI HEPABEHCTB:
{xZ_x_12<o 6 {3x2—5x+2>0
2x-6>0 x*-9<0
.7\/_6 5 Pents cructeMbr HEpaBEHCTB:
a) |x+1<2 6) |x-3>5
B) [2x+1<-5 r) —|x+2[>3

<
Cr)
IV. [domanrHee 3agaHMe:

MNe 1 OtBeTbTe Ha BOIIPOCHL:
= Yro Takoe HepaBeHCTBO?
= Kak umurarorcs 3HakKu >, <, >, < ?
= Yr0 TaKOEe MeTOJI MHTEPBAJIOB?

Ne 2 Pemnth HepaBeHCTBA:

2) 2x+1<0 6) 4x+720
x=3 x+1
B) l(x+2)2>0 r) l(x—S)ZZO
2 3
3 2 _ 2
0 b +3)26 X 3£0 o (x 32)(x+ )<1
x° =4 x -1

Ne 3 Pemuts CHICTEMY HepaBeHCTB:
x—1

|x—1>2, —>1,
a) 0) {x+1
3x? —2x-1<0. 2 <49
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@ § 23 Hppayuonarvrovle Hepasencmed

1. HoBplIe cj10Ba:

1. UppayuoHaribHoe HepageHCcmeo.
2. Cxema peweHus.

3. Cucmema HepaseHcms.

4. Co80OKyrnHOCMb CUCMEM.

5. Obwee peweHue.

Q
g

Y 2

II. HoBble moHATHUA, ONIpenesieHs], 0003HaUeHMsI

[ Uppauuonanvuvle HepageHcmed.

LoJr(x) <g(x) 2. 7(¥)>g()
f(x)=0 f(x)=0
g(x)>0 g(x)>0
(@) <& () (V@) > ()
{f(x)zo
i g(x)<0

Pemaem HUPPALMOHAJIIBHBIC HEPABCHCTBA C ITIOMOMIBIO JAHHBIX CXEM.

;-;,'j Hpumep 23.1. Vx+2 <x

Ve x>-2 DR >

> 1 o |

x+0_ >0 : : /"I/ >

x> = ' b0 x
¥ —x-2>0 + o= +

(x+2)2<x2 o——0 >
X =2, x, =-1 A 2 X

Oo6iee perieHue: x € (2;+oo)
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Mpumep 23.2. Vx—-3 <x+1

[(x>3 : ‘1"/ >
| 8 X
x-3>0 x>-1 '1/ / >x
x+1>0 :
2 2 ! :
( x_3) >(x+1)2 =|[x*+x+4<0 E ,@:
x=320 P : i/ >
| (x+1<0 ' 3 X
x<-1 ! i >
N -1 ! X

U3 prcyHKa ciienyer, 4To obree peurenne: & (:’}

zqg” 1. ITprmeps! 1151 ay IMTOPHO PabOTHL:

Ne 1 Pemnts HepaBeHCTBA.

a) Vxl—x—12<x 6) 8—2x—+/x+1<4
B) V3x+1+2x>4

Ne 2 Permth cMeIllaHHbIE HEPAaBEHCTBA.

a) (x2—4x—5)\/x2—x—1220 6) (x-1)V—2" +x+2<0

B) (x2 —6x+5)\/x2 -10x-24>0

~
IV. JomarmmHee 3aaHue:

MNe 1 Pemmnts HepaBeHCTBA.

a) Vox—20<x 0) V3x+1+2x<4

Ne 2 Tloropurts citoBa 1o Teme «HepaBeHcTBa».
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§ 24 Jl0Kg3ameAvHas PyHKUUs

I. HoBsble ci10Ba:

1. MNoka3zamersnbHas QQyHKUUS.

2. OcHosaHUue.

3. lNokazamernb cmeneHu.

4. Bo3spacmarowass pyHKUUS.

5. Ybnbisarowas pyHKUUS.

6. BbiHeceHue obwez2o0 MHOXUMEss
3a CKOOKy.

7. CeedeHue k kgadpamHoOMy
YpasHEeHUIo.

8. lNepexod Kk HOBOMY OCHOBAHUIO.

S

(’\'

I1. HoBble moHATHA, onIpeneieHMs, 0003HaUeHUA

> y=a', a—ocnoganue, x— nokazamens cmenenu.(puc. 23)

Ol3: a#1, a>0.

0<a<l*
yObIBaeT *

Xy >Xx, a f(x2)>f(x1)

BO3pacTaromnas GyHKIHAS

7

\

Y2

0
L

a>1
BO3pacTacT

------

X >, a fx)< fx)

yObIBatomiast QyHKIUS

ITOJICKA3KA!
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1° a0:1 6° an‘bn: a‘b)”

2°¢d' =a 4" u n
34" d"=a"" 7 b_n:(;j
1
a

4° (an )m :am-n g a_n _

50 a n—-m 1

a” 9° a" =¥a

) Tipumep 24.1. 23 -8:64% =

‘-1_4’

23.23 26 _
=12

)

[ L/ Cnocoovl peuieHus noKa3ameibHvlX YPAGHEHUIL:

v Pelenue 1o oupenencHuio

Iax:ay mk. a=a,=>x=y

(ecnn OCHOBAHHS PaBHBI, TO PaBHBI U OKA3aTENU CTEIICHN)

“Mpumep 24.2. 2 =8=2"=2"=x=3

Mpumep 24.3. 0,1-10* =1000=10""-10" =10 = 10" =10° =
=x-1=3=x=4()

v DBrlHeceHpe O6g]61"0 MHOHUTENS 33 CKOOKU

‘ax+1+ax=c:>ax(a+l)=c:>ax=(ail)

Jlanee pemaem no onpeaeieHuro
) Tpuvep 24.4. 7% =77 22394 = 7%(7° -1) = 2394 =

2394

:7x(73—1):2394:7x(343—1):2394:7x:%:7z>x:1(?§)
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v CBCQCHI/IC K KBaZIpaTHOMY_YPaBHEHUIO

X 4b-a*+c=0
a* =t
> +b-t+c=0

Haxomum 4> b

pCIIacM 110 ONIPCACIICHHUIO

- lpumep 24.5.

4% -3.24+2=0

X _3.2%42=0

2% =¢>0 (3ameHa)

t*=3.142=0

F:Z 2¥=2 {le
= =

t =1 a* =1 x=0

(BepHYHCH K CTapOli IEPEMEHHOM)

B. a*+b-a*+c=0

b
a*+—+c=0
a

b
a*=t=t+—+c=0.
t

CBeJieM K A) cirydaro.

IMpumep 24.6. 3* -3 =

3o — =233 8.3~
3* 3
3 =t>0=3t2-8-t-3=0
1

3 =3=x=1()

v Ilepexol K HOBOMY QCHOBAHHMUIO

bx

a_zlj(zj o0
b

:b*

a*=b"

) Mpumep 24.7. 2° =3 .= 2

3" 3

Ortser: x=1

(pas;[em/IM Ha 3")

X x
27 2 2
=3 =>|—| = 3 (mosryumiin HOBo€ APOOHOE OCHOBAHUE)
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Mpumep 24.8. 257 -3 =3* _o*
27 4 2% =3"1 4 3% (neperpynuposann)
27(8+1)=3"(3+1)=2"-9=3"-4 (pasgenum Ha 9-3")

RN

ﬂé III. IIpvMepsI OJ1s1 ayAUTOPHOV pabOTHI:

Ne1 Permnrb ypaBHEHVIL.
2x-1 x+2
a) z . i — 2 6) 4x2—x+l — 8x
4 3 16

B) 2% 42¥=g0 r) 13-4%-3%2=7.3% 4 4**!

H) 3x_3.3x—3 :8 e) 5x+6_3x+7 :43'5x+4_19'3x+5

x) 2-97-17-3"=9 3) 47+3.2=10
Ne 4  Pemmrs cuicTeMy ypaBHEHVIL.

27 +2V =6

x+y=3

DI

)
{a‘} IV. [domamniHee 3amaHme:

Ne 1 Pemmmntb ypaBHEHSI.

2-x | 162
a) 37 5=—  6)2¥ =— ) 5" +5"1_57=105
9 4%

r) 5x+1+5—x =6 ,H) 5x+6_3x+7 :43_5x+4_19.3x+5
Ne 2 Pemmmtsb cricTeMy ypaBHEHWIL.

3F 437 =36

x+y=5
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@ § 25 JloKg3ameavHbie HEPABEHCNBA

I. Hosble onpenesieHs, IIOHATHUA

. x>y, a>l1
L »Bem a* >a’ = Y
x<y, O<ax<l

Iloka3aTenbpHEIC HEPABCHCTBA PCIIAIOTCA 110 JTaHHOM CXEMCE, CIIOCOOBI

PCUICHUA TAKHE )K€ KaK U B YPABHCHUAX.

2x-3 2
IIpumep 25.1. (Ej > (Ej , TaK KaK a = % <1, To momyuaem

2x -3 < -2 (MeHsAeM 3HaK)

2)c<1:>)c<l 1
2 2

1
X €| —0;—
2

1

1 —3x+1 3yt 1 1
pumep 25.2. (5] >3=> (3—2) 532 =302 532 gk

Kak a =3>1 3HaK cOXpaHsieM U MOTy4HM:

e

.
>

6x—2>l:>6x>2,5:>x>i 5
2 12

12
5
X€e| —;+0
)
— ';
I(*%~ II. IIpumepsl NI ayIUTOPHOV paGOTHL:
MNe 1 Pemmth nokasaTesbHble HepaBeHCTBa.
2x+1 1 1 X’ +6x-27
a) 35 <— 6) | — >1
) g ) (9)
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MNe 2 Pernire HepaBeHCTBa:
a) 5" +3-52>700 6) 2*—2""1 4272 >096
B) 3 +107%>19-3"2+10"
MNe 3 Pemnre HepaBeHCTBA:

a) 2% -3.2"4+2<0

0) 9"-4-3"+3<0
g

I II1. JomarrHee 3agaHme:

Ne 1 OtserbTe Ha BOITPOCHL:

Kaxkwne ypaBHeHM: Ha3bIBaIOTCS ITOKa3aTeJIbHBIMI?

¢

HaszosuTe cBovicTBa IToKa3aTeJIbHOV (PyHKITUIL.

2

Kakas dpynKk1ms HaspBaeTcs yObIBaroIIIeit (BO3pacTaroIert)?
=» HasosuTe cr1ocoOb! pellleHns ypaBHeHUN VI HepaBeHCTB.

Ne 2 Pervte HepaBeHCTBa.

X +4x+3

ox 6) (0,35) x5 >1

a) (0,4)" <(6,25)
B) Sx + 5x+1 _ 3x _3x+3 > 3x+l _ 5x+2
F) (x _ 2))62 —6x+8 > 1

M 3 PeH_[VITB CV[CTeMy ypaBHeHT/IT?L

642" + 642V =12,
64" =44/2.
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@ § 26 Jlozapugpmuneckas gynKuus

I. HoBplIe cj10Ba:

1. Jloczapugpm.

2. OcHoegaHue. 0

3. BoipaxeHue cmosiwee rnod %
Jio2apugmom.

4. lNoka3zamersb cmerneHu.

5. KoaghpuyueHm.

6. Nepexod Kk HOBOMY OCHOBAHUIO.

7. lNocnedosameribHbie 102apugMel.

I1. HoBbIe noHATHA, OnIpeneieHMsi, 0003HaUYeHUA

> log,b=c=> a° = b— onpenenenne rocapugua.

9

YuraeMm «/locapugm yucaa “b” no ocnosanuro “a’ pasen “c”, eciu

“a” 6 cmenenu “c” pasno “b”’» Ya
i >
b>0 v a>1
Oa3: <a>0 :
i
a#0

S 0 /i\“x, X
» y=log, x —nocapugmuueckas i a,

@yuxyus (puc. 24).

Ipu a > | —pynkums Bospacraer, [ e

pu 0<a<l — ¢hyHKIIHA yOBIBaCT.
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. Ceolicmea u ocnogeHbvle hopmy.ibl. 1

Tpamep 26.6. log, 5 :%: 5=(4-x)2 =57 = (\/4— x)2 -

1 a"" =b 6° log, x" =n-log, x = 4-x=25=x=-2lc O3
! 4-x>0 [x<4 _
2% log, a=1 7° log n x=—-log, x on3 Orser: x=-21 ()
¢ ¢ m A 4-x#1  |x#3 el
3° log,1=0 8° log, b= v Ceedenue K K6aOPAMHOMY VDAGHEHUIO

log, a
& Ipumep 26.7. ng x—11-1gx+10=0
4° log, (x-y)=log, x+log, y

1
p=8c b (mepexon k

9% log, log. a 3amena lgx=¢ = ¢ —11£+10=0
(ytorapudm npousBeieHNs paBeH ¢
n=10 [lgx=10 [x=10"ec0q3
CyMMe JIorapu()mMOoB) HOBOMY OCHOBaHHIO) = —
t, =1 lgx =1 x=10 €043
(¢} X -
5 loga [;jzlogax—logay on3 x>0 OtBeT: x1=1010, x2=10 ';—A:}
o log,c _ log,a )
10° g™ " == v 1 5
(norapu)M YaCTHOro paBeH PasHO- €pexo0 K HOSOMY QCHOGANUIO
cTH orapuMoB) -/ TIpumep 26.8. log ,x +logg x =4
1 1 4
log ,x+ 082X =4=log 2x+—log2x=4:>§10g2x=4:>

lgx =log, x (mecaTuuHbIi nOrapupm) log, 8 3
Inx =log, x (HaTypanbHBIii TOrapupm) — log, x=4: % —3=x=2°=8c 03

. . S
Buvluucnenue gviparicenuil ¢ 1o2apupmamu no ux coucmeam. on3 x>0 Ortser: x =8 {:J
IMpumeps 26.1. olog,3 _ 3 26.2. 2271085 _ 2 . ylog,5 _ % ' Iocredosamenviie 1o2apugmbl

n lolg§+lg5 _lolg@'sj I i~ Ipumep 26.9. log, log; (x+1)=2
. logy(x+1)=2> =4 = x+1=3*=81= x=81-1=80€ O3

1
26.4. log, log; §/5 =log, {log5 58 J =log, (élog5 5) =log, é =-3 Q}

o
o3 x>0 Orset: x =80 (.
Pewenue nozapupmuueckux ypagHeHui. v Cuewannvie ypagnenus

\/ Pewenue no onnedeﬂeyuio
Ipumep 26.5. log, (x+1)=3=x+1=2’ > x+1=8=x=7€ 03

' Tpumep 26.10. log, (2x + 1) =3 . O@3xeR

O3 x+1>0= x>—1 Otser: x=7 27 +1=2 =2 +1=8= x=log, 7 Ortger: x =log, 7
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Mpumep 26.11. x°©* =8 : O3 x>0
log, x°®* =log, 8 = log, x-log, x =3 = (log, x)2 =3=
log2x=\/§ N X =¥ e0/3
logyx=—3 |y, =2 con3
Ortser: x; = 2%, X, = 3 %)

-

1%~ 111 ITpuMepsl 4711 ayAMTOPHOM padOTHI:
MNe 1 Berumcimre:
a) log.,49* _L ploss _ 6) log, log;27 =
3 3
log,3 _
B) —6 " —log,36=

Ne 2  Perumre ypaBHEHVISL.
a) 2°%° =log,(4-2x) ©6) 1g5—1g(x—3)=1—%1g(3x+1)

B) log3_x5—%=0 r) log z=3-2=0

T~
@ @
IV. JomanrHee 3agaHme:

Ne 1 Pewmrts ypaBHEHVIsI.
a) log,log;(x+1)=2

6) log,log;log,log,x=0
B) 2logyx+2log . 4=5
r) 10g3(4-3x —1)=2x+1

0 xE72=1000
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@ § 27 /l0zapugmunecKue Hepasencmea

1. HosBble moHATHSA, oIpeesieHMs], 0003HavUeHMs

N x>y, a>l1 x>0
> Ecmu log, x>log, y= o/113:

x<y, O<ax<l y>0
HepasencTBa pemnraroTcst mo JaHHOU CXeMe, a CITOCOOBI peIICHIS

TaKWe )K€ KaK U y YpaBHEHHUH.

x+20>0 {x>_zo

-
x+20<3?

NXXX XA

IIpumep 27.1. log, (x+20)<2 =
pumep & ( ) { x<-11

X

Otser: x €(—20;-11)

Ipumep 27.2. log, log, (x2 —6x+ 9) <0
3

X2 —6x+9>0 X2 —6x+9>0 X2 —6x+9>0
log, (¥ =6x+9)>0 =1x>—6x+9>1 =12 —6x+9>1=
2 2
10g110g4(x2—6x+9)ﬁlog11 10g4(x —6x+9)21 x"—-6x+9>4
3 3

:>x2—6x+924:>x2—6x+520:>x1:5, x, =1

KN, = A,

OtBer: xe(—oo;l]U[S;.,.oo) 1 5

£+7>0 £>_7

Hpumep 27.3.1og, (£+7j >0=> 0=
F\3 X (lj X
—+7<| = —+7<1
3 3 3
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x>-21
=
x<-18

N XK

=21 -18 X
OTBeT: x € (—21;—18)

-

I(°%)~ 1I. TIpumeps! /151 ayAMTOPHO¥ PaGOTHL:

No 1 BuIUMcInUTb.
a) log, 22 6) 28

B) 3080 r) log,12+log, 3

4
n) log,5-logs6-log7-log;8

Ne 2 Pemumntb HepaBeHCTBA.

1) log, (22" —4x+6)<2 2) log,, (3>0

x-3
3) lg? x+3lgx—4>0 4) 10g072x_5>1
T ox+4
x? —2x
5) log; logg <0 6) logys(x+1)>log,(2-x)

2

7) logs (5-x)<2 8) Ig” x—21gx—8<0

9) log, 4 (x2 —4x+3)< 0 10) log, (2x—3)<1

11) 2log, (x+2)<log, (x+5)+2
12) log; (x+2)—logy (x+2) >—%
3
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@ @

II1. JomarnrHee 3agaHme:

= | )
No 1 BouumcianTs.
a) log?log, L 6) 32tlos2
- 125
5
B) —log, 16°—4"°83 r) loggl2+log, 3
8
Ne 2 Pemnth ypaBHEHMSI.
X 1 3 1 * x—1 X A—x gx+l
a) 3= =| — 6) 5 =10"-27"-5
3 27
B) 9x+1_27:?.3x+2 r) 4x2+2_9.2x2+2+820
Ne 3 Pemmnrs HepaBeHCTBa.
—3x+1 x x+1,5
1 3 9 ’
a) | — >3 0) |=| > —
(5 N0
B) 277 +3.5% <3.2% 4+ 5%
Ne 4 Pemrnts ypaBHEHWSL.
5 10 )
1) 1 =1 2) log,(x"—5x+6)>-1
Ve STy 2 )
4) log; s 208 <0 4) log;glog, x=0
T ox=2
Ne 5 Pemnith CCTEMBI ypPaBHEHMWI.
1) 10g3(x2_y)jl 2) log4x—log2yzo

3
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§ 28 JlpuzonomempuvecKue PyHKuuy

1. HosBsble c10Ba:

CuHyc (sin).
KocuHyc (cos).
TaHeeHc (tg).
KomarzeHc (ctg). Q
IMepuod (T).

padycei (°). g
PaduaHsbl. F' j

@opmyrbi npueedeHusl.

© © N O O AN 0D~

HYemHocmb, HeHemHOCMb.

10. Yemesepmu.

II. HoBble noHATHA, OIIpeaeleHNs, 0003HaUYeHUA

[ » Tpuronomerpuyeckue QYHKIUH:

Iyzsinx, y=cosx, y=tgx, y=ctgx.

X — apryMeHT, H3MepsIeTCs B paJliaHax WIn rpajaycax:
[ Iepesox rpagycos B paguansr: 7 =180°

OcHOBHEIC YTIIBL:

T 3

Z o600 £2300 Z-90° Zoyg50 222700

7 =180°
6 2 4 2

[ "> TpuroHomeTpuueckue (QYHKIMHM pepuoduyeckue — 9TO
3HAYMT, YTO UX 3HAUYEHHE TIOBTOPSIOTCS Yepe3 KaKOil-TO MPOMEXYTOK.

107

> I'paduxu dyrkumii (puc.25 u puc. 26):

9--=-=---

N‘g"

Puc. 26

I'padurom QyHKIMK y =sinx SBISETCS CHHYCOMIA U UMEET TepHOJ
T =2x. I'padukoM (yHKIMU ) =COSX SBISETCS KOCHHYCOMJAa U
umeet nepuon T =27z . ['padukoM GyHKIMHU y =tg X sIBISIETCS TaH-
reHcouzaa u umeet nepuoy 7 =z . [padukom QyHKmm y = ctg x sB-

JIAETCA KOTAaHI'CHCOUAa U UMECT ICPUO T=r. q)yHK]_[I/II/I y= sinx u

Y =CO0SX OrPaHUYCHHBIC (YHKIIUU. |sinx|£1, cosx|£1, GyHKIIH

y=tgx U y=ctg X — HEOrpaHUYCHBEI

108



[ > 3HaveHus GyHKIWIA IS OCHOBHBIX YIJIOB:

> DOpMyIbl IPUBEICHHUS:

1. Ilpu oTOpackiBaHuM YIIOB 9(°, 27()° (,J byHKIUS MeHsemcs
2

Ha KO-pyHKYWio., T.e. sinx Ha cosx, tgx Ha ctgx.JlomomHUTENBEHO
OTIpEICIISIEM 3HAK TI0 HAYaIbHOMY yCIIOBHIO (puc. 27).

2. Ilpn otOpackBanmm yriioB 180°, 360° (7r, er) (bYHKIMS He MeHaemc.
JlonomHUTENBEHO oMpeieNsieM 3HaK M0 Ha4yaIbHOMY YCIIOBHIO.

VA

sin x

cosx = cos(—x) — yeTHast yHKIHA

sin (—x) = —sinx — HedeTHas: QYHKLHS

tg (—x) =—tg x — HeyeTHast yHKLHS

+
tgx, ctgx

ctg (—x) = —ctg x — HeuyeTHas QyHKIHS

Puc. 27
109

N

'Tpumep 28.1. sin135° = sin(90° + 450) = cos45° = >

Ipumep 28.2. cos240° = cos(2700 - 300) = —sin30° = —%

1 B

Mpumep 28.3. tg150° =tg (1800—300) =—tg30°=——=—"=

33
A,

(¢ III. ITpumepsbl Aj1st ayAUTOPHOV pabOTHL:

MNe 1 Tloctponth rpadpmKm PYHKIIVIL:

a) y=2sinx 0) y=cos2x B) y=tg§

. T
r) y=ctgx+l1 ) y=sm(x+5)

Ne 2 TlepesemmTe pafyiaHbl B IPaIyChL:

T RY/4 T 4z 67
a) — 0) — B) — r) — —
)5 )4)5 )9 zl)5

Ne 3 TlepesemyTe rpamycChl B paiyiaHbL:
a) 210° 6) 325° B) 720° r) 10°
Ne 4 BbIUMCIUTS:

a) 9cos0°+12sin270° —4cos180° =

6) tg0°-sin210°=

B) ctg(—450) +¢0s780° =

26¢c0s 315°

) —\/5

—11sin270°+12¢0s300° =
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1) SiIlIZ'—COS3—7T+t T e -
2 3T

e) t 2—”-sin(—zJ—cosz—”-ct 27 =
8 3 4 3 g

) 4r kY4

e

4

k) sin

r<

@ @
@E} IV. [domamiHee 3agaHmue:

MNe 1 OtBeTbTe Ha BOITPOCHL:

= Kakue pyHKIMM Ha3bIBAIOTCS TPUTOHOMETPUYECKIMM?
= Kaxk HaspBaroTcs mx rpadmkmn?

= B yem m3MepsIOTCA yIJIBI?

=» HasoBwuTe OCHOBHBIE 3HaUeHVIsI ITIaBHBIX YITIOB BceX (OYHKIINTL
=5

Yro Takoe nepuon?

Ne 2 TlocTponTh rpadpmKiL.

a) y=sinx+3

06) y=-cosx

B) y= |sin x|

MNo 3 BbrumciuTs:

a) cos750° 6) tg210°  B) sin420°
No 4 Bbramciauts:

a) 3sin0°-cos90°+12sin’ 225° - cos420° =

T 27 T
0) sin—-tg— —3ctg—=
) sino g 3ctg
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r) ctg330°

@ § 29 OcHo8HbLE 2pynnbL

MPU2OHOMEMPULECKUX, POPMYA

I. HoBble noHATHA, OnIpeneieHMsi, 0003HaUeHUA

> DOPMYyABI OAHOTO 1 TOTO K€ yTAa

sin? x+cos’x=1

tgx-ctgx =1
sin x
tgx =
cosXx

cosx
ctgx =

sin2x=2-sinx-cosx

_ tgx+tgy

tg(x+y)_1—tgx-tgy

tgx—tgy
tglx—y)=—
g( y) I+tgx-tgy

cos2x = cos’ x —sin’ x
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\ o
g “UOPMYABI HOAOBHHHOLO yrad Ipumep 29.2.cos15°-sin15° = 1 5 cos1s0-sin1s® =L sinz00= L. 1L
2 2 22 4
sin? X 1—cosx
= . ()
2 2 25in80°-cos80°  sin160° Sm(lgo -20 ) sin 20°
pumep 29.3. = = =1
L _1+cosx sin 20° sin 20° sin 20° sin 20°
2 2
cos46°-c0s29° —sin 46°-sin 29° COS(460*'290)
x sinx  l-cosx Tpumep 29.4. - -
tg > = = cos75° cos75°
2 l4cosx sin x
cos75
. =12
~ DopmyAsI TpeoOpa3oBaHUA CyMMBI B IIPOU3BEACHHE cos75
: inv=2si X+y x—y Eoo ) _
SN x+80y = 28— C0S—= 7 11 IIpuimepsl A71s1 ayAUTOPHOV pabOTHL:
sin(x+ MNe 1 Yupocturs:
sinx—siny=2sinu-cosx+—y tgx+tgy= x2) Y
COSX*COS Y i . .
2 2) 23sin40 B ) sin3a -cosa —sina - cos3a
x+y x—y sin(x—y) c0s20°-cos 70° sina - cosa
cosx+cosy:2cosT-cosT tgx—tgy=——"2
cosx-cosy sin4a tg2a-sin(90°—a)(1—tg 205)
. X+y . x—y 0) cosda— = n) - =
COSX —COS Y = —ZSII’ITSIHT tgda tga-s1n(450°—a)
" o 5 o o o sin28°+sin 32°
L PMYABI IIP€00PA30OBAHUA IIPOU3BEACHUA B CYMMY B) c0820°-c0s40°-cos80° = e) s ( e e ) =
sin 28°(sin43° 4+ sin47°
sinx-sin y = l(cos(x —y)—cos(x+ y))
2 Ne 2 Bbrumcmrh:
_1 : . a1 37
cosx-cosy——(cos(x—y)—sm(x+y)) a) sina, ecin sin—=——, ae|—;27
2 2 10 2
. I, . .
smx-cosy=E(s1n(x+y)+sm(x—y)) 6) cosa, ecmu sine = 1 (3_” 2ﬁj
2 10°
) TIpumep 29.1. cos® 70° + cos” 20° = cos” (900 - 200) +c0s%20° = B) sina, ecnum sina = _%, ac [__ Oj

=sin” 20° + cos?20° =1
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6+ 7sin2a

3roosda 0 @ § 30 PeuleHue MPUZOHOMEMPUUECKUX,

Ne 3 Beramcimrs B rpazycax: ypaeueuuﬁ

a) (sin45°+ cosl35°)2 I. Hosble moHsATHS, OnIpeae/IeHNns1, 0003Ha4YeHMs].

> PaccMOTpUM 0OpaTHEIE TPUTOHOMETPHYECKHE (DYHKIIHHL.

6) (sin90°+ cos 45")3

arcsin x, arccos x, arcrg x, arcctg x.

<
@ @ I
I11. TomarnHee 3amaHmue: Brruncnenne oOpaTHbIX QyHKIHNA:
Ne 1  Belyumth rpymiibl pOpMYyIL aresinx =a < sma=x
arccosx = a < cosa =x

Ne 2  Vupocturs:

arctgx=a <> tga=x

- 2 2 2 arcctgx =a < ctga=x
- 1— g g
2) smn”a—cos” a +cos? g = 6) tg o = -
2 Ccos 205(1 +1tg 05) +“) Ipumep 30.1. arcsin0=0° <> sin0°=0.
2 o 1 o . o 1
l1+sina —sin?| 45° =2 Hpumep 30.2. arcsmE =30°, T.x. sin30° = 3
B) 15cosa - 1+tga-tgg = T) 2)_
2 ZSing . cosg . \/5 . \/g
2 2 ITpumep 30.3. arcsmT =60, T.K. sin60° = B
sin @ + sin & - cos’ & 1 . o - ano ®
n) 1+ > ———= IMpumep 30.4. arcsinl =90°, T.k. sin90° =1 @
cos” a cos” a .
L./ Bpluncienue BBIPKCHUN c oOpaTHEIMH
Ne 3  BuluucauTs:
TPUTOHOMETPUICCKUMU (DYHKITUSIMH.

a) sin2q, €ClIM Cosa = —i’ ae (3—7[,7zj :\3_;_-i;ijI/IMep: 30.5. Berancnure sin(2arctg 3)

5 4

g Ilycts arctg3=a = tg(arctg 3) =tga
0) 2tga, ecmm cosa=——, sina<0

17 2 2 1

tga=3,ecmu 1+tga = S =cos"a= 5
7 37 cos” & 1+tg”x
B) sin2¢, ecmu tglo=-——, C{E(—;ﬂ') T
24 4 cosa = ! = ! = ! sina:\jl—cosza: l—i:i
V1+tg2a V149 i0 V' 10 Jio
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C y4JeToM BBIUNCIICHUI HMeeM:

sin(2arctg3) = sin2@=2sina - cosa =2 -

3
10 /10

[~ Pemenue TpUroHOMETPUUECKUX YPABHEHUH.

Pemenne B 001eM Buae

YacTHble ciyyau penieHus

sinx=a, |a|£1
x=(-1)"arcsina+zn,ne Z
sinx =—a, |a|£1

n+l .
xX= (—1) arcsina+zwn,n€ Z

sinx=0=>x=zn,ne”Z

. Vs
smx=1:>x=5+27m,neZ

. T
sinx=—1=>x=——+27zn,ne”z

cosx=a, |a|£1
x=zxarccosa+2zn,ne”z
cosx =-—a, |a| <1

x:i(ﬂ—arccosa)+27m, neZz

T
cosx=0:>x=5+7m,neZ

cosx=1=>x=2zn,ne”Z
cosx=—l=>x=rn+2zn,ne”Z

tgx=a
x=arctga+nn,ne”z
tgx=—a

x=-arctga+nn,ne”/

tex=0=>x=nn,ne”Z

tgx=13x=%+7m,neZ

tgxz—l:x:—%+7rn,nez

ctgx=a

x =arcctga+rn,ne’Z
tgx=-a
x=r—arctga+nn,ne”z

V4

Ctgsz:sz-l—;m,neZ
T

ctgx:1:>xzz+7m,neZ

ctgx:—1:>x=37ﬂ+7m,neZ
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v 1 cnocod. Pemenne npocTedImMX TPUTOHOMETPUYECKHX

YpaBHEHUH.

_ ' IIpumep 30.6. cos(170 + x) = 72 Brinucate peuienus u3 npome-
xyTKa —90° <x < 0°.

17°+x= iarccos72+ 27n =17+ x= i%+ 27zn
| 28°+360°n

45°+360°n 45°-17°+360°n
—-62°+360°n

17°+x= =x= =X
—45° +360°n —45°-17°4+360°n

Oteer: x=-62°(_))
v 11 cnoco®. BolHeceHre 00OIIEro MHOKHUTENS 38 CKOOKH.
:._-,."; ITpumep 30.7. sin2x =sin x Perrenre ynornersopsier —90° < x < 0°
2sinx-cosx—sinx =0=sinx(2cosx—1)=0

sinx=0 WIN 2cosx—1=0

1
xX=rmn, ne’z cosx =—

x=iarccos%+27m, neZ X i%+2ﬂn, neZQﬂ

v III cnoco6. Ilepexon k KBagpaTHOMY yPaBHEHHIO.
) Hpumep 30.8. 6sin’ x —5sinx+1=0
Ilyctp sinx =t, |t| <1, Torma

6t> —5t+1=0

x=(—1)n£+7m, neZz

x:(—l)n%Jrim, neZz



v IV cnoco6. Vcnons3yeM rpymniis! popMyI.

., Mpumep 30.9. Sin% =sin=;

X

. 13x 0 L x
s1n7 - smE =0 (pa3HOCTb CHHYCOB)

13x  x 13x x

2 2 2

2sin -COS
2
sin3x=0

3x=7mnn, neZ

T

=0= 2sin3x-cos%x=0

7
JAR10% cos—x=0
7
—xX=—+7an, ne’z
2
x=£+2—ﬂn, ne’z
7 7

OtBeT: xz{zn, —+2—7zn, neZ} 5%
3 7 7 =

vV cnoco6. OgHOpOIHBIE yPaBHEHMsS IEPBOrO M BTOPOTO

TIOPSIIKOB.

Asinx+ Bcosx=0
Mpumep sinx+cosx=0
(paznenum Ha COS X )
tgx+1=0

tgx=-1

V4
x:—z+7rn, ne”z

Asin® x+ Bsinx-cosx+ Ccos’ x=0

Mpumep sin’ x—3sinx-cosx +2cos> x=0
(pa3menum Ha Coszx)

tgzx—3tgx+2=0

tgx=t

£ -3t+2=0

= =
t2=2 tgx=2

V4
x=—+7mn, neZ”z
= 4

x=arctg2+zn, ne”Z
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v VI cnoco6. BeeieHne BCIoOMOraTensHoro yria.

Asinx+ Bcosx=D C=\A4A>+B

. B D
—sinx+—cosx=—
N
cos @ sin @
. D
sin(x+¢@)=—
(x+9)="7

Mpumep 30.10. sinx—+/3cosx=1, C=+14+3=2

—sinx——3cosx—l cos —l:> =60°
2 2 2’ =70
sin(x+ 60°) :%: x+60°= (—1)” arcsinl+7m, neZ

x+60°:(—1)"%+rm, neZ:>x=(—1)"%—6O°+7m, nez G
v VII cnoco0. Beenenne yHuBepcanbHONH NOJCTAHOBKH.

2

X . -
tg—=t, sinx= ; Cosx=
2 1+ 142
Mpumep 30.11. 2sinx +cosx =—1
2 2
P B S PN S PN P RS S PSSP
1+ 1+t 1+t

1 X 1 x 1
t=——>>tg—=——=—=—arctg—+7z7n, ne”z

2 2 2 2 2

x=—2arctg%+27rn, neZ )

A8,

1[99 1I. TIpumepsl IJIst ayAUTOPHOM pabOTHI:

No 1 BbeIUMCIINTE:

r) sin(arcsinl+arcsin0,8)

a) sin (2 arccos %)
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0) cos larccosl o) tg| arct l+arct 1
2 9 g g2 g3

o) sinfarcg(~G8)) 0 sin{ (- -

3
[ 5)
XK) ctg| arcsin ) +7

Ne 2  Perumntb ypaBHEHVISL.

a) cosx-sinx+sin’ x=0 0)
cos(%— 3x] + Sil’l(ﬂ' - x) =2c0sx

2

x=5+5sinx
6

B) cos’x+sinx-cosx=1 r) cos

n) sinx-tgx+sinx—tgx=1 x) sin'® x+cos'®x =1

3) cos?| 2x—Z |+ cos? 5_x+£ =
4 2 4

KOpHEH.

1, xe [00;1800], HaliTH CyMMy

<

@ @
IIoMariHee 3a/1aHme:

MNe 1 OrBeTbTe Ha BOIIPOCHL:
= Kakne pyHKIIVM Ha3bIBAIOTCS 00OpaTHBIMU

TPUTOHOMETPUYECKIMM?
= Kak pemarorcst IpocTeiie ypaBHeHs?
= HasoBuTe OCHOBHBIE CITOCOOBI PeITeHsI Y paBHEHMIL
Ne2  BbIUMCIUTE:

a) cos {arctg (—%) - %rj

Mo 3  Peummts ypaBHEHHE.
Zsin(90° + x) -cosdx=cos3x, xe [0";90"]
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§ 31 JIpoepeccuu

1. HosBpble ci10Ba:

1. Tpoepeccust (nocredosameribHOCMb).
2. Apugpmemudeckasi rnpoepeccus. o
3. 'eomempuyeckas rnpoepeccus. Q
4. PasHocmb rnipoegpeccuul.
5. BHameHamenb npoepeccuul. '

6. Bospacmarouwjasi npoepeccus. 7 j
7. Ybnbiearouwas npoepeccus.

8. Cymma n-yrieHos.

I1. HoBbIe noHATHA, OnIpeneieHMsi, 0003HaUeHUA

' ;P IlocrnedosamenvrHocms  4neno8, THE KAKIBIA CIETYIOMNN
yjieH OOJIbIIE WJIM MEHBIIEC MPEIbIIYIIEIO Ha ONPEACIIEHHOE YHMCIIO,
HA3bIBACTCS ApUPMEmMu4ecKol npozpeccuell.
a;, ay,a3,a4,K ,a,.
a, — nepaulil YieH TOCIeJ0BaTeNbHOCTH.
d = a, —a; — paznocms NPOTPECCHUH.
IMpu d > 0 — mocnea0BaTeTbHOCTE BO3pacTaceT, a mpu d < 0 — yObIBaer.
a, = a; +d(n—1) — n-bwi wien NPOrpeccH.

DopmyJia CyMMBI N-WIeHOB aprpMeTIT4ecKoVt ITPOTrPeciit.

a+a, 2a+d(n-1)
S, = 5 n= 5
122
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Hpumep 31.1. 1;3;5;7;9;K 41. —s10 apudmerndeckas

3-1=2
MOCIEIOBATENLHOCTD, T.K. s 39 =>d=2, a =1

41=a, — n-blii ueH
nporpeccnn. a, =ay +d(n—1)=41=1+2(n-1)=40=2(n-1)=

=20=n-1= n=21(Bcero 21 gucno).
S, = a; +ay, .21:1+41

21=21-21=441.03

@ Csoticmea apupmemuyeckoll npo2peccuL.

a,_ +a .
% (cpenHMii 4IeH NPOrpecCHH PaBeH CPeHEMY

v a,=

apu(pMETHIECKOMY PSJIOM CTOSIIINX YJICHOB).
v a,+a,=a,+a,; (CyMMBl KpalHUX YICHOB PABHBI).
) Hpumep 31.2. Cymma as +ag =18. Haiitu S);.

2

S = -11=“3T+“9-11=%-11=99.®

L IMocredosamenvrocme Ynenog, TNE KAKIBIA CleAyoul
yiieH OOIbIIE WJIM MEHbINEe MPEeIbIIyIEero B #-pa3, HasbIBaeTcs
2e0MempuU1ecKoll NPO2Peccuei.
b,b,,by,b,,K ,D,.

b, — nepsuiil yien MOCIE0BATENBHOCTH.

b
q =—2% — 3uamenamesy MPOTPECCHH.

1

[Ipu g > 1—nocnenoBarensHOCTH Bo3pacTaeT, a mpu () < g < 1— yObIBaer.
b, =b, -q""" — n-biii unen nporpeccum.
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dopmyJia CyMMbI N-WIEHOB TeOMeTPIYeCKOV IIPOrPecCA.

(1)

S

n

b
Ecmm |q|<1, TO S=1—1 (cymma Bceil OeCKOHEUHO YOBIBArOIICH
—q

MIPOTPECCHH)

[Mpumep: 31.3. 2;6;18;54;K .

6
b =2, g =—=3 — 1mocaea0BaTeILHOCTh BO3pacTaeT.
! 2

({1_ 10 (1_~7l0
S10:b1 (ll_qq )=2 (ll_j )=310—1.

@ Ceoticmea ceomempuieckou npozpeccuu:

v b,=./b,_,-b,,, (cpemHHMIl WICH IPOrPECCUH PaBSH CPEIHEMY
TeOMETPHUYECKOMY PSJIOM CTOSIIUX YJICHOB).

Y b -b,=b,-b, | (UpousBeneHus KPAHUX UICHOB PABHbI).
A

Ne 1 a) Haiitu n, ecnu a; =10, a, =200, d=5.

II1. IIpuMepsl Oj19 ayAMTOPHOM padOTBIL:

6) Haiitu a,, ecmm ag; =500, d =-6.

B) HaliTi cyMMy BceX MOJOKUTENBHBIX ABY3HAUHBIX YHCEN

KpPAaTHBIX .

Ne 2 Pemnth ypaBHEHME.
a) Haiitu b, ecu q=2, by =32.
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6) Haiitu ¢q,ecmu b, =2, b, =32, n=>5.

B) Haiitu b, ecmm by =1, by =2.

1 1
r Haiitu cymmy 6 +1+—+—+K .
) yMMy kY

)2

E]I IV. [domarliiHee 3agaHme:

Ne 1 OrtserbTe Ha BOIIPOCHL:

= Kakas nporpeccus HasbIBaeTcst apuMeTIIecKo?
= Kakag nporpeccusi Ha3bIBaeTCsl TeOMeTPUYeCKO ?
= HasBarb popMyJIbI CyMMBI IIPOTPECCUTA.

=

Has3sBaTb cBOVICTBa IIPOIrpeccuri.

No 2 BbIUMCIIUTE:

Ne 3 Havitu ay, e ag =2a,, a3 =2ag+5.

90
@ V. OO0oOmmaromie 3agaum

Ne 1 JIoxasaTb, 4TO CyMMa N IIE€PBBIX HEUETHBIX UVICEII HATY-

PaJIBHOTI'O psAlda paBHa KBadpaTy MX KOJIMYeCTBa.

Ne 2 Perrmire ypaBHeHvIe 21+x+x2 +K +x" +K =3, ecm |x|<l.

X
1
MNe 3 Perrre ypasnervie 2x + 1+ x% —x° + x* —K :£,m|x|<1'
Ne 4 Havrru cymmy S:%+2%+2%+;i4+ +;(:)(())‘
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§ 32 Peulernue meKcmMoBbIX 3a0au

HosrpIe ci10Ba:

~\

. [suxeHue.

2. [Myms (paccmositue) (S).

3. Ckopocms (V).

4. Bpewms (1). Q
5. Paboma (o6bem pabomei) (P).

6. lNpoussodumeribHOCMb, MOUHOCMb (N ) V_~
7. Mpouermsl (%), nporopyuu.

8. Cmecu.

9. Pacmeopsil.

10. Ludgbpa u 4uciio.

II. HoBble moHsATHSA, ONIpeiesieHNsi, 0003HaUYeHMsI

> 3adauu na dsudxcenue:

S =V -t — nBMXeHne 1o JOpore.

S = (V -V, ) - — JBIKEHHE IPOTUB TEUCHUS PEKHU.

S = (V + Vp ) - — IBIDKEHUE TI0 TCUEHUIO PEKHU.

Hpumep 32.1. Typuct mibl1 Ha TOAKE 6 KM IPOTUB TEUEHUS PEKU

Ha OJIMH Yac MeajeHHee, yeM 15 kM mo o3epy. C Kakoil CKOPOCTbIO

KM
ILUIBLT TYPHCT 110 03epy, ecnut V), =2—7

Yy
126



Pemienue: Mcxoas U3 ycinoBus 3aa4u, MOCTPOUM CXEMATHUYECKU PUCYHOK

(puc. 28).

Vp
R S
7 7
e —_—
A Y B Y C
2 KM 15 kxm
Puc. 28

Hycts ckopocTs TypucTa ¥, = x 3, TOraa BpeMst IPOTHB TCYCHNUs

S;p 6
Vi-v, x-2

pexku Ha AB ¢ 5 =

S 1

BpeMms 10 TEYEHHIO PEKU {p- = BC _ -
v, X

6x—15(x-2

x-2 x x(x—z)

. U3 YCJ10BU: 3aJa9 UMECM

ypaBHEHHE:

=1:6x—15x+30=x(x—2)

X; =—10 — HEe NOAXOAUT MO CMBICTY 3aJa4u
X2 +7x+30=0=|""

Ortser: 322 ()
.

> 3adauu na cosmecmuyio pabomy: P =1 (pabory Gepem 3a 1)

X — BpeMs IepBOro, paboTAaIOIIEro OTIEIBHO.

y — BpeMsi BTOPOT'0, padOTAIOIIET0 OTENIBHO.

— — OpOU3BOAUTCIBHOCTH IEPBOTO, pa60Ta10Luer0 OTACIBHO.

X

— — IPOU3BOJUTEIBHOCTH BTOPOTO, PA0OTAIOLIETO OTAEIBHO.
y

1 1 .

—+— — IIPOU3BOJUTENIIEHOCTh COBMECTHOM PabOTEHI.

Xy
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1 1 .
—+—=—,TAe t —BpeMs COBMECTHOI pabOTHI.
t

Xy
k Hpumep: 32.2. JIpe TpyObI BMECTE HATIOJHSIOT OacceliH 3a 6 4acoB.

IlepBas TpyOa HanodHseT OacceiiH Ha 5 yacoB ObIcTpee, YeM BTOpasl.
3a ckonbKO BTOpas TpyOa 3amonHuT 6acceiH ogua?

Pemienue: IlycTh x — 4acoB HY)KHO BTOPOH TpyO€ OTAEILHO, TOTIa
X—5 —4acoB HYXHO MepBoil TpyoOe.

CocTaBuM ypaBHECHUE U3 TEKCTA!
1 1 1 x=5+x 1 2x-5 1

~ 4 =—= =—= —— = —5x=12x-30=
x x-5 6 x(x—S) 6 x*-5x 6

¥2 —17x+30=0

x =2 .
{ ! s X; =2 He NOIXOIUT IO cMbICTy 3agaud. Otsetr: 154 (\,_D
Xy = )

R 3adauu__na npouenmbl, cmecu, pacmeopbsl, CJl0JICHblIE

npouernmaol:

10% = 0,1 (mepeBox MPOIEHTOB B IECATUIHBIE TPOOH).

n
A, =4, (1 + %} — (hopMyJa CIOKHBIX MPOLICHTOB,

rae A, — HaydanbHbId BKiaa, P — pas3oBbli %, n — KOJIUYECTBO

n

obopoToB, "+" — yBenuueHue, "-" — yMeHbIIICHHE.
+7) Ilpamep 32.3. Mopckas Boga conepxut 7% comu. CKOJIBKO BOJBI
HYHO BbIIapuTh U3 100 Kr MOpckoii Boabl, 4To0b! nonyuuTs 10%

pactBop conu (puc. 29).

o CZZTTTT7770 01 o100 VITTTT0T0] o
100 Puic. 29
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Pemenne:
100% — 7 ke
1 = x=7ke conu
7% — x ke
10% —7 ke .
. = x =70 ke (MOpPCKO#1 BOJIBI)
100% — x ke

3. 100—-70=30ke Bomel. OtBer: 30 ke C)

Mpumep: 32.4. Cmemanu 2 nutpa 40% pactBopa conu u 3 TuTpa

. il

60% pactBopa conu. Haiitu % conu B HoBoM pactBope (puc. 30).

. . . . . . . .
. . .

. . . . " .
° 40% PacTBOp o ° 60%, pacTeop o S X% pacteop
o .

. ° . . ° o .

Puc. 30
Pemrenne: 0,4-2+0,6-3=x-5=5x=2,6=x=0,52=52% comnmu.

Otset: 52% pacTBOp COIIH. (:)
Ipumep: 32.5. lleny ToBapa nouusunu Ha 30%, 3aTeM MOBBICUIN

Ha 50%. Ha cxonbko % 1o CpaBHEHUIO C IEpBOHAYAIBHON

YBCINYNIIACh ueHa?

4, 1—ﬂ 1+ — >0 =0,7-1,5=1,05=1,05-1=0,05=5%
100 100

OtBeT: yBenuumunack Ha 5% C)

[ > 3adauu na 3anuce yucha yugpamu : 10 a+b — 1By3HAYHOE YKCIIO.

" Mpumep: 32.6. Haiitm nBy3HayHOe YMCNO, 3HAs, YTO YHCIO
SIVHUI] Ha JBa OOJIBIIE JECATKOB M, YTO IMPOU3BEIACHHE HCKOMOTO

quciia Ha CyMMy ero nugp pasHa 144,
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Pemenne:

b=a+2 b=a+2
= =
10a+b a+b) 144 (10a+a+2)(a+a+2)=144

b=a+2 b=a+2 b=a+2
=
(11a+2)( 2a+2)—144 (1la+2)(a+1)=72 " 1142 +13a-70=0

b=a+2 b1
={ 5 OtserT: 24 (j}
a=
a2 HE TIOIXO/TUT 110 YCJIOBHUIO 3a1aUl

£
III. domairHee 3agaHue:

Ne 1 Tloesr ipoxommt MocT mymHovt 450 M 3a 45 ¢ m 3a 15 ¢ Mimo
TesterpadpHOro cros1da. Beramcrmrs mmHy moesa 1 ero CKOpoCTb.
Ne 2 [Ty1s1 pasrpysKy IOPOXOZa BBIIEIIEHO [Be Opmrazpl rpys-
unkoB. Ecsiu ko BpeMmeH, 3a KoTopoe IiepBas Opuraga MOXeT
CaMOCTOSATEIbHO Pasrpy3uUTh Mapoxofl, NpuOaBUTh BpeMs, 3a
KOTOpoOe BTOpasi Opmraga MOXeT CaMOCTOSITEJIBHO pasrpPy3uTh
mapoxop, To noiyuntcst 12 4. OnpenesnTs 3TV BpeMeHa, ecii
VIX pa3HOCTB cocTabisteT 45% BpeMeHM, 3a KOTOpoe obe Opwra-
IIbI COBMECTHO MOTYT pasrpy3uUTh ITapOXOm?

MNe 3 3a Tpm roma HacereHMe Topoma yBesmmuiocs ¢ 2 000 000
1o 2315250 uenosek. HaviTi cpeqHeroqoBovt IIpoLeHT Ipupoc-
Ta HaceJIeHVs.

Ne 4 TlepBoe umciio Gosbiie Broporo Ha 25%. Ha ckonbko

IIPOLIEHTOB BTOPOE YNCJIO MEHbIIIe IIepBOro?
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MarepuaJsbl 1 GakyJbTATUBHOIO U3Y4YeHMS

§ 1 Memoo Taycca,
Memo0 onpederumeneii

I. HosBble cj10Ba:

1. Cmpoku.
2. Cmonbuysl. o
- &
3. Onpedenumerns.
4. Bmopoli nopsiOok.
5. Tpemud nopsidox. '
p P. 5 j

6. lNocnedosameribHOE UCK/THOYEHUe.

II. HoBble nOHATMS, OIIpeaeieHNs1, 0003Ha4YeHMs

[ » Memod onpedenumeneil. Ilpasuno Kpamepa.

HyCTL JaHa CUCTEMa

ax+by=c
, a;, by, ay, b, —xoapdpuyuenmui, c,, c, — c60b600HvIE
a,x+byy=c,
Yjenbl.
CoctaBuM onpedenumeins: A

a, b rae a; b, —mepsas CTpouka,

A=

9 (V)
a, b, @, a,— NEPBBIHA CTONOUK,

¢;,C, — CTOJIOHMK CBOOOJHBIX YJICHOB.

Boruucnenue onpedeﬂumeﬂﬂ:

a; b

a, b
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3aTeM BBIUHUCIIAEM ONPENEIUTENH A,, A,.

¢ b

A, = b =¢b, —bic,,
G b
a G

Ay = =a,c, —ca, .
a &

Torma anst A # 0 penieHust HaiIeM 110 CIIEAYIOMIM QopMynaM

Ax. AJ’
X= A y= "o | — mpasuio Kpamepa.
\ IIpumep 1.1.
x=2y=2 _
4 Az 2=1-(—1)—(—2)-2:3¢0
2x—y=17 2 -1
2 =2 12
A = =2-(-1)-(-2)-7=12 A = =1.7-2.-2=3
P ()-(2) <2
12 3 -
x=?=4; y=§=1. Otser: (4;1) ()

L Memod nocredosamenvriozo uckmouenus, memoo I aycca.

Heobxomumo miepeiT K TpEeyTobHON CUCTEME BHIA:

ax+by+cz=d

my+nz=p
qz =t
2~ Ipumep 1.2.
x—4y+2z=24 — MepBOE YpaBHEHHUE YMHOXKAEM Ha —3 U
3x—2y+z=17 CKJIaJIBIBAEM CO BTOPBIM, & 3aTE€M IepPBOe
YMHOXKaeM Ha —5 U CKJIaJIbIBAEM C TPETHUM,
Sx+y—-3z=-8

MMOJIy4YuM:
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—4y+2z=24
x—4y+2z _ BTOpOE ypaBHCHHE YMHOKHM Ha 21, a §2 .771701136031%1}1, ee ebluuUCAeHUE
10y -5z =-55 TpeThe Ha —10 ¥ CIIOKUM UX MEKIY COOOIA,
21y -13z = -128 MOy HUM: I. Hossble c10Ba:
x—4y+2z=24 x=2 1. lNpouseodHas.
I
10y -5z =-55 < qy=-3  Ortsem {(2;—3;5)} & 2. lMpasuna dughepeHyUposaHus.
25z =125 Z=3 3. OCHO8HbIE NPOU38OOHEIE.
4. 'eomempuyeckuli CMbIC/I. o
A, ) ) A
j(¢¢9y III. Ilpumeps! Wi ayauTOPHON paboOThHI: 5. ®u3sudeckuli cMbICI1.
Ne 1 Pemrnite METOIIOM OIIPEIIENTETIEN. 6. KacamersbHasi.
7. Toyku skcmpemyMma (Kpumudeckue).
3x 12y =7 , [6x-y=8 pemyma (kp )
Ax+5y=14 Sx+2y=1 8. Makcumym (max).
9. MuHumym (min).
2x-2y=5 —2vy-5 =0
{ xTay 4 { xmay 10. Haubonblwee 3Ha4yeHue.
3x-3y=17,5 -Tx+3y+13=0
oy ey 11.HaumeHbwee 3HayeHue.
Ne 2 PemmTh METOIOM l'aycca.
x—2y+5z=9 2x—4y+4z=10 I1. HoBbIe moHATHA, OIpeneieHMs, 0003HaUeHUA
1) 3x+y-z=4 2) {-3x+8y-10z=-25 > f'(x)= lim Y — OmpefeNieHue
Ax—0 Ax
2x—-3y+4z=11 4x-3y + z=1 y
A HPOM3BOIHOM
= I'eomeTpuueckuti cmbici (puc. 31):
E]IE IV. domarnHee 3amaHMe: N r (x1)= tgx=k (yriosoi
X2
MNe 1 TloBTOPWUTH CIIOBA. Ay /m SIBHAT g onduirenT)
MNe 2 Permths METOIOM OIIperiesiTesent 1 MeToroM laycca: j(x])], @uznueckuil CMBICI:
x—2y+3z=-1 — _ —y pr= _ _
3x-T7y=17 Y « - > S§'=V, a,rtne S—nyrs, V
0) 2x+y—-5z=9 Ax
8x+9y=-10 CKOPOCTh, d — YCKOPEHHE.
4x-3y+z=7
Puc. 31
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[ Ipasuna dudpdepenyuposanusn:

Taonuua ocHogHblX RPOU3BOOHBIX:

v (x")' =n-x"; (x) =1; (xz)'=2-x;
v (&)=ﬁ

v (ax)yzax-lna; (lx)'zlx

v (log, x)' =

x-lna X

1

v (sinx) =cosx

1

v (cosx) =—sinx
. ' 1
v (tgx) = 5
cos” x
v (cg) =
sin” x
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ﬂ SIII.  IlpuMepsl 111 ayAMTOPHOV pabOTHI:

Ne 1 BbIumcIUTh IIPOV3BOHbIE (DYHKIIVL:

a) x3—2x2+l—%/; 0) sinSx B) (x2+1)-sinx
X
2 —
T) X el ) cos® 2x
x+1

Ne 2 Havrtu 3HaUeHVE IPOU3BOIHBIX B 3a/IaHHBIX TOUKAX:

1) f'(1)-,ecmn f(x)zxz(x+4\/x73)

2) f'(%]—, ecimn f(x) =2x+sinxcosx

_sinx+1

3)  f'(0)—,ecmmn f(x) -~
4 f(1)=eem f(x)=(x+1)(1-2vx)
(

5)  f'(0)—,ecmm f(x)=sin’2x

£
Q@
HOMaH.IHee 3agaHMe:
E 9

Ne 1 OrtserbTe Ha BOIIPOCHL:

= Yro Takoe mpom3BOgHasS?
= Has3BaTb reoMeTpUYeCcKIII CMBICIT IIPOM3BOTHOTL.

=> HassaTb npaBwia guddepeHIpoBaHms.
=> Has3BaTh Tab/IUHbIe 3HAYECHIS TPOV3BOIHBIX.

Noe 2 BbIUMCIUTE:
2) f(x):%3+4\/x7+\6, £1(0)=2

_x3+3
x+1

6) f(x) . f'(0)=?
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§ 3 JIpumenenue npouseoonoi
K 3a0auam

1. riOBbI€ IIOHATHMS, OLIpeaesIeHMA, 0003HaUeHM

> HaiiTu TOYKH JKCTpemMyMa y = [ (x) (KpUTHYECKHEe TOUKH)

Cxema uccredosanusi:

) y'=f '(x) — HalTH IPOU3BOIHYIO (PYHKIIHH.

2) f '(x) =0 — npupaBHATH MPOU3BOIHYIO K HYJIO, PEIIUTh
YPaBHEHUE. X|, X, — KOPHU YPaBHEHUS — 3TO TOUKU 3KCTPEMYMaA.

3) Hanecem 3TH TOUKH Ha YHCIIOBYIO IPSIMYIO, PACCTABUM 3HAKU | '(x)

J@) + B +

M m);]x\ N

Puc. 32

Y

7'(x)>0 — dynxums Bospactaer, f'(x)<0 — yHKis yObBaer.
M=f (xl) — MakCUMyM QYHKIHUH, m = f (xz) — MUHUMYM (QYHKIIMH.

> Haiitn HauGoJabuiee u HAauMeHblnee 3Hayenue QGyHkuum

Ha oTpeske [a:b]:

Cxema uccneoosanusi:

Dy'=f '(x) — HaXOJIUM TPOHU3BOHYIO.

2) f'(x)=0, x;, X, — HAXOAUM DKCTPEMAIbHBIC TOUKH.
x €[a;b]
x, ¢[a;b]

4) { %)4:5(4 f, 4&{;2 % K4, 4 (iqlzéé( => HAXOJUM 3HaueHHe QYHKIIUU

Ha KOHIIaX OTPE3Ka U B BKCTpeMaHBHOﬁ TOYKE.
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— y3HAEM BCE JIM TOYKH BXOJAT B OTPE30K [a;b] .

5) Beibupaem HanOombIiee M HAMMEHbBIIIEE 3HAUYCHHE.

> HanucaTh ypaBHeHMe KACATEIbHOH K rpaduky GyHKIHM:
y = f(x) B TOUKE Xg
Ilopsook cocmaenenus ypagHeHus:
1) y'= f'(x) — HaXOANM IPOHU3BOJHYIO.
2) f '(xo ) =y'y — HOJCTaB/IIEM B IPOU3BOJHYIO TOUKY Xj.

3) f (xo) =), — HaXOJUM 3HaueHHue QYHKIUU B TOUKE X.

HO,[[CTaBI/IM JaHHBIC B YCIIOBHUEC, T.C. ypaeHeHUe KacamenvbHOU.

|y=yO + £ (%) (x = x0)

[~ CaoiicTBa NpAMBIX:

v =kx+b
Yy =kyx+b,
@ V1 || v, — npsiMble mapanieabHbl, €CIIU
ki =k, = f '(xo ) =/ '(xo) — yrioBbIe K03h(OUIIUESHTHI paBHEI.
@ ¥, L y, —npsiMble neprneHANKYIAPHBI, €CIH

klkzz_l, 0!=900
2

~)Mpumep 3.1. y = S—— — HAMHTH TOYKH SKCTPEMyMa.
x”+1
1. y'=[ 2 J _ (xZ)'(x2 +1)—x2 (x2 +1) ) 2x(x2 +1)—x2 oy )
X% +1 (x2 +1)2 (xz +1)2
2% +2x 2% _ 2x
(x2 +1)2 (+? +1)2
2. y'=0, Lzzojx:o

(xz +1)
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3.
Y — * >
0 X
\ o /
x=0 — MUHUMYMa. (: )

-

i(@¢, 1L TIpumepsbl 1151 ayIMTOPHOV pabOTHL:
Ne 1 Harvrryt MakcMyM (OYHKIINA

a) f(x)=x"-3x> —9x+10 6) f(x)=(x-4)*(x-1)
MNe 2 Havrryt MUHUMYM (PYHKIINTL

a) f(x)=(x"—x+1)(x*—x+2) 6) f(x)=5+5>*

Ne 3 Harrty MHTEpBaJIbI BO3PACTAHS 1 YOBIBAHMS (DYHKIIVIA

a) f(x)=2x3+3x2_12x+4 0) f()c):j
X

No 4 Havitt Haubosblliee ¥ HavMeHblllee 3HAYEHVIS
dyHKIIMM Ha OTpesKe.
a) f(x)=—3"+3%+5 [03] 6 f(x)=2vx-x [0;9]
Ne 5 3anmcarb ypaBHEHME KacaTeIbHO.
a) f(x):x2 =5x+7, x9=2
6) f(x)= X2 +4x+7, y=2x+5, B Kakoll  TOYKe
KacaTeJIbHasl llapaulesbHa [IPSIMOVL?

B) B kakom Touke rpaduka pyHKIIMM Y = Jx KacarenpHas

HaKJIOHeHa K ocy abciyce mog, yriiom 45°7
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<
oe . JII. JTomamrHee 3amaHMe:

5

MNe 1 PacckasaTh CXeMbI MCCITEIOBAHNIT (DYHKIINTA

Ne 2 Harvrtn 3HaYeHVe IPOV3BOIHON B TOUKe X) =3 (YHK-

i f(x)=(2x-3) -

Ne 3 Hamrmm MaKCMyM PYHKIWN.

a) f(x)=4/x-10+3y/35-x
0) f(x)zx2 +4x-5
No 4 Havty MHTepBaIbI BO3pACTaHN 11 yOBIBAHMS (DYHKIIMIL.
a) f(x)=x-Inx
Ne 5 Harvrtu HambosIbIIIee 1 HaVIMeHbIIIee 3HaYeHIe
dyHKUMI Ha OTpe3Ke.

2) f() x+2x [11]

5x

3 —
o f (x>=2)l—2; [-21]

Noe 6 Havrtn ypaBHeHMe KacaTeJIbHOV B TOUKe IlepecedueHvst

rpadviKa ¢ 0chio OpIMHAT y =3x> +2x +5.

Ne 7 Hamtm TOUKYy x,, IHe KacarelpHasi K rpaduKy
dyHKUIMM Yy =2+ X — x* HmapasuiesibHa TIpsMoit y = 2x +3.

Ne 8 Hamrm yrom, Kotopelt oOpasyer KacarelpHas K

dyHKIMM Y =5— 0,5x%, B Touke Xo = —f3.
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§ 4 BeKmophl,
deiicmeus Hao HUMU

I. HosrpIe ci10Ba:

Touka.

Bexkmop.

KoopduHamsbl eekmopa.
Cymma sekmopos.

PasHocmb eekmopos.

CkansipHoe npou3sedeHue.

Yeon mexdy eekmopamu.

(’\\'

Mpasuno mpeyaonbHUKa.

© © N OO O A WD~

Mpasurno napannenozpamma.

-
©

PaccmosiHue.
11. TlapannensHocme.

12. KonnuHeapHocme.

II. HoBble NoOHATHSA, ONIpeeleHNsA, 0003HaYeHMA

) HyCTLA()Cl; yl),B(xz; y2)— TOYKH A U B ¢ KOOpIUHATaMH

(puc. 33). B(xyv»)
Paccmosanue medncoy moukamu
M A u B naxonurcs o ¢popmyie
Aty AMEME I|AB| = \/(x2 X )2 +(y2 - )2
Puc. 33
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Koopounamer mouxu M — cepedunwvl ompeska AB HaXOOSTCS

mo popMmyie:

2 2

M[xl X Nt

_» Tonsitie BexTOpa: Bexkmop — HanpaBIeHHbIH 0Tpe30K (puc. 34).
KOOpI[I/IHaTBI BCKTOpAa BbIYUCIIA-

B2 tores mo popmyie:

[?éz((xz _x1)§(yz _yl))

Ay [nuHa BekTopa:
u
Puc. 34 I‘AB‘ _ \/(x2 S F +(-n )

[ > JlelcTBHS C BEKTOPAMH.
1 1 1

Ecmu JAaHbI BEKTOPBI a4 U bc KOOpAWHATaAMU a = (xl;yl) nu

b=(x53,) (puc. 35), TO €ro JuIMHa @ paBHa:

T

Puc. 36

1 1 1

@ CyMMa BEKTOpOB a+b =c= (x1 + X550 + yz) (puc. 37).

b
1
a
C
1 1 1
111 b at+tb=c
a+b=c
MPaBUJIO TPEYTOJIbHUKA MpaBuiIo IapajuieorpaMma

Puc. 37
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1

71 Pasmocts Bextopos a—b=d =(x — X, — y;) (puc. 38).

[UE
Q

a+(-b)=a-b=d
Puc. 38
&7 YMHOXeHHe Ha UHCII0 ka= (kxpskyy) -

@ [IpousBeneHne BEKTOPOB (CKAISIPHOE)

I j g
Ia b=x -+ y- —KOOPJIMHATHOE

BbIpaKCHUC.

2

»

I I I I
a a-b=

al-|b|-cosp

— BEKTOPHOC BBIPAKCHUC.

Puc. 39 @ — 3TO Yroa MeXIy BEKTOpaMu

Yeon mesncoy eexkmopamu MOXKHO BEIYUCIIUTE TI0 (hOpMyJIE:

I I

X X%+ )

xl +Xx; \/y1 +y2

cosgo=—1(Lbl==
]

@HpmHaK TApaUIeTIHHOCTH (KOJUTMHEAPHOCTH) BEKTOPOB (pHc. 40).

I

X &:k
X2

f Y KOJJTMHEAPHBIX BEKTOPOB KOOPANHATHI
b ( X35 )2 ) MPOMOPLUHOHAIBHEL.
Puc. 40 Ecou k> 0— HaIIpaBJICHUs COBIIAJAIOT,

“b:m kb:>-1‘— k=>—
b

ec k < 0 — IIPOTHBOIIONIOKHOE HAIPABJICHHE.

[Ipu3HaK MepNIEHANKYISIPHOCTH BEKTOPOB.

) IaJ_b:a-b:O:xl-x2+yl-y2=O
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Iﬁ ;g} II1. ITpumepsl AJ1s1 ayAUTOPHOM pabOTHI:

1

_‘7V£111 HaI7ITVII JUIMHY BeKTOpa C .
a) a=(1;23),b=(4-29),c=a+b 0)
a=(6:2),b=(0;-1),c=2a—b
B) a=(0-%2), b=(L-L1), c=3a+2b
Ne 2 Hairtu CyMMY KOOpAVHAT CepeAVHbI OTpe3ka AB, rje
A(3:57), B(31;-1).
No 3 HaviTu 3HAUEHWE 111 TPY KOTOPOM BEKTOPHI a= (m;3;4) n
b= (5;6;3) TepIeHINKYIISPHBL.
Ne 4 Havityi JuniHy BeKTOpa 21 =(x;0;4) , mepIIEHAVIKYIISIPHOTO
BEKTOPY b= (—4;0;3).
Ne 5 Tlpu KakwX 1 v 1 BEKTOPBIL:

a) 21 = (3; —2;m), lb = (n;4;2) KOJUTHHEAPHBI?

0) Zz = (m —1;2;3), ;) = (Z;I;n +1) KOJITMHEAPHBI?

B) 21 = (1;—2; m), 2) = (3; 4; 1) MEePIEHIUKYISAPHBI?

(\ =
@ @
IV. JomanrHee 3amaHme:

Ne 1 OrBeTbTe Ha BOIIPOCHL:
= Kak HanTu JyIMHy OTpe3Ka KOOpIMHATHBIM CIIocoboM?
= Kaxk HanTui paccTogHVe MeXly TOYKaMu?

= Yro0 TaKoe BeKTOp?
Ne 2 Havitu tnHy BeKTOpa 21 = (x;l; 2) , TIePIIEHAVIKYJISIPHOTO
BEKTOPY 1b = (3;0;3) .
Ne 3Han ymmHY BeKTOpa 21 = (3m;8) , KOJUIMHeapHOTO

BEKTOPY ;7 = (3;4).
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I'naBa 2 I'eomeTpust

§ 1 AKcuomot zeomempuu EeKauoa.

Ocnoenble noHamus

I. HosBsble cs10Ba: @
\ 7

1. HavarnbHbie noHamusl. 10. ¢ Y
. CmopoHs! yena. Z
2. [lokazamesibcmeo. V_=
11. BepuwuHa yana.
3. Teopema. 5
12. lpsmou yeorn.
4. Akcuoma.
13. Ocmpebiti yeor.
5. MNpsmas.
14. Tynou yeon.
6. Jlyu.
15. CmexHble yerlbl
7. Ompe3sok.
16. .BepmukaribHble yaribl.
8. JlomaHas.
17. Buccekmpuca yana.
9. Yeon.

II. HoBble moHATHA, OnIpeesieHMs, 0003HauUeHUA

[» HayasbHble mOHATHA. B TEOMETPHH CYLIECTBYIOT MOHATHS,
KOTOPBIM HEBO3MOXKHO JaTh OIpeaeneHue. Mbl UX NPUHUMAEM Kak
Hayanbrble nonamus. CMBICI 3TUX HOHITUH MOXKET ObITh YCTaHOBIICH
TOJIbKO Ha OCHOBAHUM ONBITA. TaK, MOHATUS MOYKU U NPAMOU JUHUU
SIBJISIFOTCS. HauanbHbiMy. Ha OCHOBE Ha4alIbHBIX IOHSATUN MBI MOXKEM
JIaTh ONPEACIECHUS BCEM OCTAJILHBIM IOHSTHSIM.

Hoxazamenbcmeo — paccykJieHHe, yCTaHABIMBAIOIIEE KaKoe-

JI00 CBOMCTBO.
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Teopema — YyTBepXKIEHHE, YCTAaHABIHMBAIOIIEE HEKOTOPOE
CBOMCTBO U TpeOyroliee J0Ka3aTeIbCTBA.

Teopembl Ha3BIBAIOTCS TaKXKe JeMMaMU, CEOUCMEAMU,
Ce0CmBeUsAMU, npasuiami, NPUSHAKAMU, — YMEePI’COCHUIMU.
Jloka3piBass TeopeMy, MBI OCHOBBIBAEMCSl Ha PaHEE yCTaHOBIIEHHBIX
CBOMCTBAx; HEKOTOPBIE WX HUX TaKXKe SBISIOTCS TeopeMamu. OTHAKO
HEKOTOPBIE CBOWCTBA PacCMATPUBAIOTCS B T€OMETPUU KaK OCHOBHBIC
Y IPUHUMAIOTCSI 0€3 JOKa3aTeNnbCTB.

Axcuoma — yTBepKIOEHHE, YCTaHABIHMBAIOLIEE HEKOTOPOE
CBOIWCTBO M ITpUHUMaeMoe 0e3 J0Ka3aTeNbCTBA.

AKCHOMBI BO3HHKJIIM W3 OIBITA, M ONBIT K€ NPOBEPSIET HX
WUCTUHHOCTh B COBOKYMHOCTH. MOXKHO MOCTPOUTH CHUCTEMY aKCHOM
pa3nuyHbIMU criocobaMu. OAHAKO BaXKHO, YTOOBI MPUHATHIA HaOOP
aKCUOM OBUT MUHMMAQJIBHBIM W JIOCTATOYHBIM JUIS JOKa3aTeNIbCTBA
BCEX OCTAIBHBIX TEOMETPUIECKUX CBOMCTB.

Ilyctb A 1 B TOYKHM Ha MIIOCKOCTH.

@ Axcuoma npunaonexcrocmu. Yepes moOble JBe TOYKH Ha
TIOCKOCTH MOYKHO TIPOBECTH TIPSMYTO U TIPUTOM TOJIBKO OnHY (pHc. 41).

Ael,Bel.

4 B

Puc. 41
@ Axcuoma nopsaoka. Cpeny oOBIX TpeX TOUEK, JIEXKAIINX Ha MPSIMOH,

ecTh He 0oJiee OJJHOW TOUKH, JISKAIEeH MEKAY ABYX APYrHX (puc. 42).
A B

Puc. 42
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@ AKcuoma KonepyIHmuocmu (pageHcmea) Ompe3Kos u y2ioe.
Ecnmm nmBa orpe3ka (yrjia) KOHTPYIHTHBI TpeThbeMy, TO OHH
KOHTPYSHTHBI MKy COOOH.

[AB]=[MN] u [CD]=[MN]=[A4B]=[CD]
@ Axkcuoma napainiéjiioHblxX npAMbLX. ‘lepe3 n}06y}0 TOYKY,
JIS)KAIlyr0O  BHEC HpSIMOﬁ, MOJKHO TIIPOBECTHU ApPYIyr0 TIpsSMYIO,

NapaJuIeIbHYI0 JaHHOH, U IPUTOM TOJBEKO OAHY (puc. 43).
) D

(4B)||(CD
e
/./.B/

A

Puc. 43

[ MBbICICHHO MOXHO HEOrPAHHYEHHO MPOIOIKHTb APAMYIO
JuHur0 B 00€ CTOpoHBI. MBI paccMaTpuBaeM TMPSAMYIO Kak
beckoneunyro. llpsimMasg nWHWA, OrpaHWYEHHAs C OJHOTO KOHIA H
HEOTpaHWYEHHAass C JAPYroro, Ha3bIBaeTcs javuom. YacTh MpPsIMOH,
OTpaHWYEHHAS C IBYX CTOPOH, Ha3bIBAETCS QMPE3KOM.

Jlomanas — o910  Qurypa, cocrodimias M3 TOYEK
(Al, A,, K An) U OTPE3KOB (AlAz;A2A3 K4, 4, ) , COEIMHSIFOIIUX
ux (puc. 44). Toukn (A, Ay, 4K A4,) HasbiBatoTCs Gepummamu
JIOMaHOM, a OTPE3KH (A1 Ay A, 43K ;An_lAn) — 36eHbsAMU IOMAHOM.

An-l

A

A;

Puc. 44
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JlomaHass Has3bIBACTCSl HMpOCMOLU, €CIM OHA HE HMEET
camoriepecedeHuit (puc. 45). [nuna romanoii — cyMMa JUTHH €€ 3BEHBEB.
[=> Yeon - o510 reomerpuueckas ¢urypa (puc. 46),
obOpazoBanHas nBymMsa sydamu OA u OB (cmoponvt  yena),

HUCXOOAIIUMU U3 OHHOﬁ Touku O (GequHa yena )
An-]

A,
1 4

Puc. 45 A, Puc. 46

Yron o0o3nauaercs cuMBOIOM £ H Tpems OyKBaMu,
0003HaYaOMUMK KOHIIBI JIydeil u BepmmHy yrna: £ AOB (puuewm,
OykBa BEpIIMHBI — CpEedHssl). YTIBI HM3MEPSIOTCS BEITUYNHON
noBopota Jy4da OA Bokpyr BepurHbl O 10 Tex mop, noka iayd OA He
nepexonuT B nonoxxkeHnue OB. Ilnpoko NpUMEHSIOTCS IBE €IUHHILIBI
M3MEpEeHHs YTIIIOB: pajiuaH U rpagyc.

I'padyc (ero obo3HaueHue °) — 3TO MOBOPOT Jiyua Ha 1/360
moJiHoro o6opoTa. Takum 00pa3oM, MONHEIM 000POT Jiyda paBeH 360°.
VYron B 90° (puc.47) Ha3bIBaCTC npAMbIM; YTOJI, MEHBITUH, deM 90°
(puc. 48), Ha3pIBaeTCsA ocmpulm; yroi, Oonbiuni, yem 90° (puc. 49),

Ha3bIBACTCA mynsvlm.

BL—’ B B\§%
0 A o A 0 A
Puc. 47 Puc. 48 Puc. 49
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L Cwexcnvie yenw (puc. 50) — sto yrast £ AOB u /£ COB,

nMeromue o0y BepmuHy O U o0myto cropony OB; nBe npyrue
ctopoHBl OA u OC SIBISIFOTCS POAOILKSHUSAMH OHA ApyToi. Takum
00pa3omM, CyMMa CMEXHBIX YriioB paBHa 180 °.

Yron £ COD nHa3bIBaeTCs pa3BEPHYTHIM.
B
B

@
C 0 4 C A

Puc. 50 D Puc. 5l

Bepmukanvusie _yenst (puc. 51) — 310 aBa yria c oOrmiei

BEPIINHOW, Y KOTOPBIX CTOPOHBI OJHOTO SIBIISIOTCS TPOJOIDKEHHUSIMA

cropoH apyroro: £ AOBwu £ COD (atakxe £ AOCu £ DOB).
[» JlBe mpsAMble HAa3bIBAIOTCH NAPALIENLHLIMU (a||b), eciu

OHMU JIeXKaT B OJTHOM IIOCKOCTH M HE TIepecekaroTcs (puc. 52).

[Ipsimble nuHMM, oOpa3yroliue MpsAMOil yroj, Ha3bIBalOTCS

83aumno_nepnenouxynapuvivmy (puc. 53). Ecoum npsmeie 4B u MK

MEePIEHANKYIISIPHBI, TO 3T0 00o3Hauaercs: 4B | MK.
M

a
=

? ;
Puc. 52 N

Puc. 53
BuccexTpucoil yria HazpIBaeTCs Jyd, AEJSAIMIMN Yrojl MOmojiamMm

(puc. 54). Ceoticmseo buccexkmpucsl yena: Kaxaas TOYKa OUCCEKTPHCHI

y1riia HaXO0AUTCA Ha OAUHAKOBOM PACCTOAHUUN OT CTOPOH 3TOIO yTJia.
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(> VYrael, o6pa3oBaHHbIE TP MEPECEUEHHH BYX IIPSMBIX
cekymieit (puc. 55):
@41 uss5; L2wu /L6 L3u LT; £4 n £8 —mapsl

COOMEEeMCneEEenHblX V21086,

@ Ll m £8; £2 m Z7 — napsl gHewnux 00HOCMOPOHHUX Vell08.

@ L4 u /5; L3 u L6 —napsl GHYMPEHHUX QOHOCHIODOHHUX V2l08.

@ Z3n £5; Z4 nu £6 —napsl 6HYMPEHHUX HAKPECI AeHCAuux Veios.

@ Al wm L7; £2 n /8 —napbl BHEUTHUX HAKPECH JeHCAULUX V2IL08.

B a 2/1

3/4
6 /35
buccexmpuca b
> 7/ 8
0 A
Puc. 54 ¢ Puc. 55

1,

Ths %’ III. IIpuMepsl 471 ayAUTOPHOV pabOTHIL:
MNe 1 Hapwncosats mpsimyto MN.

Ne 2 Hapwucosats stiyunt OA u OB.

Ne 3 HapricoBaTb BCe BUIBI YITIOB.

Ne 4 YxasaTpb Ha PUCYHKax OCHOBHBIE 3JIEMEHTBI, VICIIOJIB3YSI
HOBBIE CJIOBA.

<

IV. JomarHee 3aaHMe:

Ne 1 BelyunTh HOBBIE CJIOBA.

M 2 HOHFOTOBVITCH K MaTeMaTMYECKOMY OVIKTAHTY.
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§2 MHOZO_)’ZO.MJHIIKL €20 Y2éAbl,

CMOPOHDL, OUAZOHAAL

I. Hossble ci1i0Ba:

1.  MHO20y20/IbHUK.
2.  N-yaonbHUK. 0
g &
3. [uaeoHarib.
4. Bbinykribiti MHO20Y20ITbHUK. @
5. [lpasusbHbIli MHO20Y20/1bHUK. '
p y 5 j
6. [lepumemp.

II. HoBble nOHATHMSA, ONIpeaesieHNns, 0003HaYeHMs

[ MHo20y20nbHuK — 9TO NPOCTas 3aMKHYyTas IOMaHasi, el ee

COCEJTHHE 3BEHBS HE JIEKAT Ha OJTHOM mpsmMoii (puc. 56).
4>

A;

An-]

A,
Puc. 56

BepH_II/IHLI JIOMaHO# Ha3BIBAIOT eepuiuHamy MHOTrOyrojibHHKa,
3BEHbS JIOMaHOM — cmoporamu MHOT'OYIrOJIbHUKA.

OTp63KI/I, COCOUHAIOINC HCCOCCOAHUC BCPIINHBI
MHOT'OYT'OJIbHUKA, HAa3bIBAIOT QUA20HANAMU MHOT'OYTOJIbHHKA.

|:> MHOI‘O}’I‘OJ’ILHI/IK C n BCpHIMHAMH, a 3HAYUT U C n CTOPOHaAMH

(n eN,n2 3) , HA3BIBAIOT /1-V2Q/bHUKOM.
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MHOTOYTOTPHAK Ha3bIBAIOT GbINVKILIM, €CIH OH JIEKHUT B
OJTHOW TIOJTYTUIOCKOCTH OTHOCHTEIIBHO JIO0O0W TIPSMOM cojeprkamieit

ero cTopony (puc. 57).

Puc. 57
[ Venom 6binyki020 MHO20y201bHUKA TIU IAHHOK BepIIMHE A,

HasbiBaeTca yron /A A,A;, 0Opa3oBaHHBI €ro CTOPOHAaMH,
CXOSIIUMUCS B 3TOH BepiuHe (puc. 58).
BHemHuM yrioM BBITYKIOTO MHOTOYTOJBHHMKA IMPH JTAHHOW

BepUIMHE A; Ha3piBaeTcs yron <LBA;A,, CMeXHbI BHYTpEHHEMY

YTy MHOTOYTOJIbHUKA [IPU 3TOM BEPLINHE.
A, A;
B

A

An-]
A,
Puc. 58
BBIHyKJ'IBIﬁ MHOTI'OYT'OJIBHUK Ha3bIBACTCA npABUIbHbIM, €CIIU Y

HETO BCE CTOPOHBI PABHBI U BCE YTIIBI PABHEI.

@ CyMMa BHYTPEHHHX YTJIOB BBIMYKJIOTO #1-yTOJbHUKA paBHA

(n - 2) -180°.
@ Ecau n-yroiabHUK TNpaBUJIBHBIN, TO KaXKIblil BHYTPEHHHH
(n—2)-180°
yrom ————.

n
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n(n—3)'

@ BrInykJiblii #-yroibHUK UMEET TUAroHajIel >

@ Hegzwwemgzom n-yrojJibHuKa Ha3bIBACTCA CyMMa IAJIMH €Tro

cTOpoH, o0o3HauaeTcs P.
A 2,
I OI0 gj

MNe 1 HapucoBaTh 3-yrosibHUK, 4-yroJIbHUK, 5-yTrOIbHUK,

II1. ITpuMepsl OJ1s1 ayAUTOPHOM pabOTHI:

6-yToJIbHUK, 8- YTOJIbHUK.

MNe 2 YkazaTb OCHOBHBIE 3JIeMEHTHI Ha PUCYHKaX.

Ne 3 Boruncinnre CyMMy BHYTPEHHUX YIJIOB B BBIIYKJIOM
3-yronpHuKe, 4-yrojbHuKe, O5-yrojbHUKe, 6-yroibHUKe, 8-
YTOJIbHVIKE.

Ne 4 BerumciinTe KOJIMYECTBO [IMAroHasiell B BBIITYKIOM
4-yronpHUKe, 5-yroJIbHUKe, 6-yTOJIbHUKE, 8- YTOJIbHYKE.

Ne 5 Havmre nepumerp muoroyronsanka ABCDEF (puc. 59).

Puc. 59

g]l‘g IV. [lomamnrHee 3agaHMe:

Ne 1 BblyunTh HOBBIE CJIOBA.

Ne 2 TIoaroToBUTECS K AMKTAHTY 10 HOBBIM CJIOBAM.
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§ 3 JITpey20AbHUKY

I. HoBrIe cs10Ba:

1. TpeyaoribHUK.
2.0cmpoyaoribHbIU mpey2osibHUK.
3. Tyrnoya0onbHbIl mpey2orbHUK. 0
4. MNpsimoya0nbHbIU Mpeya20rbHUK. %
5. PasHobeOpeHHbIl mpey20sIbHUK.
6. PasHocmopoHHUU mpey20sIbHUK.
7.MeduaHa. \7 2

8. Bbicoma.

\

9. buccekmpuca.

10. CepeduHHbIl neprneHOUKYIsp.

II. HosBble moHATHA, OLIpedeieHMs, 0003HaUYeHUA
|:> IpeyeonbHuK _— 3TO MHOTOYTOJIGHHK C TPEMs CTOpOHAMH (VUM
Tpems yriaamu). Oboznagaercsi AABC (puc. 60). CTOpoHBI TpeyroIbHUKA
0003HAYaIOTC YacT0 MalbIMH OYKBaMH, KOTOPBIE COOTBETCTBYIOT
3arJiaBHbIM OyKBaM, 0003HAYAFOIIMIM ITPOTUBOIIOJIOKHBIC BEPIIIHHBL
Ecimu Bce Tpu yria ocTpble, TO 3TO QCHPOV2OLbHbLU
mpeyzoavHuk (puc. 60).
Ecimu omaMH ®3 yIJaoOB MPSAMOW, TO 3TO HPAMOVSOIbHbIIU
mpey2oabHUK; CTOPOHBI ¢, b, 00pa3yrolue IPsSMOI Yo, Ha3bIBAIOTCS
Kamemamu, CTOpPOHa ¢, MPOTHBOIOJOXKHAS IMPSIMOMY YTy,

Ha3bIBACTCA 2UNOMEHY30U.
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Ecnu oauH w3 yriaoB TymoW, TO 3TO HIVIQY20lbHbL

mpeyeolbHUuK.

C b A
Puc. 62

A b C
Puc. 60

> Tpeyromsunk ABC — pasnoGedpennbiil, €Ci 0e €ro CTOPOHSI

paBHbI ( @ = ¢ ); 3TU paBHBIC CTOPOHBI HA3BIBAIOTCS OOKOBbIMU, TPEThS
CTOpOHA Ha3BIBACTCS OCHOBAHUEM TPEYTOIILHUKA (pHC. 63).

Tpeyronbsunk ABC — pagnocmopoHtull, €Cu 6ce ero

CTOpPOHBI paBHEI (a = b = ¢ ) (puc. 64).
B obmem cnmydae ( a#bF#c ) MBI UMEEM HPOU3BONbHbLU

TPEYTOJNBHHK (pHC. 65).

B B B
I
4 b C 4 b c 4 b cC

Puc. 63 Puc. 64 Puc. 65

D

:> OcHognble ceolicmea mpey2oibHUKOB.

B niobom mpey2oibHUKe.

@ [TpotuB OoJbLIEH CTOPOHBI JIEKHUT OOJIBILIMI YT, U HA00OPOT.
@ ITpoTHB paBHBIX CTOPOH JIEKAT PaBHBIE YTIIbI, 1 HAOOOPOT.
B yacTtHOCTH, BCE YITIBI B pABHOCTOPOHHEM TPEYTOJIBHUKE PABHBI.
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@ CyMmMma yTII0B TpeyroiapHuKa paBHa 180°.
N3 1ByX moOCIEIHUX CBOMCTB CIEOYEeT, YTO KaXIbld Yroia B
PaBHOCTOPOHHEM TPEYTOJIBLHHUKE paBeH 60°

@ [Ipomomxkas ogHy M3 cTopoH TpeyrompHUKa (AC), momydaem
eéHewHuti yron Z BCD. BuewHuii yroa TpeyroiabHUKa paBeH CyMMe
BHYTPEHHUX YTJIOB, HE CMEXHBIX ¢ HUM: £ BCD =/ A + /B.

@ Jlro6ast cTopoHa TPEyroJbHUKA MEHBIIIE CYMMEI IBYX JPYTHX
CTOpOH M Oouble ux pasHocT (a <b+c,a>b—c;b<a+c,b>a—c;
c<atb,c>a->b).

(> Ilpusnaku pagencmea mpeyzoibHuKos:

TpeyroIbHUKY PaBHBI, €CIM Y HUX COOTBETCTBEHHO PABHBI:
V' 06e cmoponbl u Y201 MeAcOy HUMU;
' 06a yera u npurezaiowast Kk Hum mopona;
v mpu CMopOHsi.

::> Ipu3naxku pasencmea nPAMoYy20abHbLX MPEY201bHUKOG:

[Ba npsamoyzonvHbix TPEYroJbHUKA PaBHbI, €CIM BBIIOJIHAETCS OAHO
U3 CIIEYIOIIMNX YCIOBUM:

paBHBI UX KaTEThI,
KaTeT W TUINOTEHYy3a OJHOTO TPEyroJbHUKA PaBHBI KaTeTy U
TUTIOTEHY3€ JPYTOTO;

« <«

TUMIOTEHY3a M OCTPBIM Yyrosl OJHOTO TPEYroJbHUKA pPaBHBI
THIOTEHY3€ U OCTPOMY YTy APYTroro;

KaTeT W TPWIeKAIUH OCTPHIA YToJl OJHOTO TPEYTOJbHUKA
paBHBI KaTeTy U MPUIIEKAIIEMY OCTPOMY YIUIy IPYTOro;

< «

KarTeT M  NOPOTUBOJICKAUIUMH  OCTPBII  yrom  OJHOTO
TPEYTroJIbHUKA PaBHBI KaT€Ty U MPOTHUBOJIEKAIIEMY OCTPOMY
yIily ApYyTroro.
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N
I:) 3aMeuaTeabHbIe AVHUM ¥ TOYKU B TpeyroabHIKe.

Bricoma TpeyroiabHUKaA — 3TO nepneHouKyap, OnyujeHHvil u3
060U GepuiuUnbl  HA  NPOMUBONOA0dNCHYI0 cmopony ( Wi ee
MPOJIOIKEHUE). Ora CTOpOHA Ha3bIBaeTcs OCHO8aHUEM
mpeyeonvhuka. TpH BBICOTHI TPEYTOJILHUKA BCETJA MEPECEKAIOTCS B
OJTHOM TOYKE, Ha3bIBAEMOI opmoyenmpom Tpeyronbaruka. OpTOIeHTp
OCTPOYTOJIBHOTO TpeyroidbHHKa (Touka (J)) pacmoyio)KeH BHYTPH
TpeyroNbHUKA (PHUC.66), a OPTOIEHTP TYMOYTOJBHOTO TPEyTrOIbHUKA
(touka O) — cHapyxu (puc.67); OpPTOIEHTP NPSIMOYTOIHHOTO

TPEYroJibHUKa COBIIAAACT C BepIHPIHOﬁ IIpsIMPIO yIJIa.

Puc. 66

@) Puc. 67
Meduana — 3T0 OTPE30K, COCTUHSIONIUIA JTIOOYI0 BEpIINHY

TPEYroJdbHUKa C CEPEAMHOM MPOTHBOIIOJIOXKHOM CTOpOoHBL. Tpu
Menuanel TpeyroiabHuka (4D, BE, CF, puc. 68) mepecekarorcsi B
onHoM Touke (), Bcerga Jekalled BHYTpPU TpEYrolbHHUKA W
SIBIIAIOLIEHCS €ro IEHTPOM TKECTH. OTa TOoYKa MAETUT KaXKIyro
MeAMaHy B OTHOUIEHHH 2:1, cuuTast OT BEpIIHHBI.

Dbuccexmpuca — 3T0 0Tpe30K, BRIXOAAMNNA U3 BEPIIUHBI Tpe-
YIOJIBHUKA 10 TOYKHU IIEPECEUEHUS C IPOTUBOIOJIOKHON CTOPOHOU U

JIeNSIIMA yroJl mononnM. Tpu OuccekTpuchl Tpeyronbauka (AD, BE,
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CF, puc. 69) mepecekaroTcss B ofgHOW Touke (), Bcerma Jexkarien

BHYTPH TPEYTOJIBHIKA H ABISIONICHCS [EHTPOM BIIMCAaHHOTO KpyTa.

Puc. 69

Buccexktprca nenuT NPOTUBOMONOXKHYIO CTOPOHY Ha 4YacTH,
MPOMOPLMOHAIBHBIE PWIIETAIOIINM CTOPOHaM; Harpumep, Ha AE : CE =

AB : BC.

CpeQunnoll __nepnenOUKYIAp — —  9T0  NEPHEeHIUKYJIp,

MPOBEACHHBIN U3 CpenHel TOUKH OTpe3ka (CTOpOoHbI). TpH CpenuHHBIX
nepreHauKyisipa Tpeyronsauka ABC (KO, MO, NO, puc. 30)
IIEPECEKAIOTCS. B OAHOU Touke (), ABIMIOIIEHCSA YEeHMpPOM ONUCAHHOZ20
kpyea (Touku K, M, N — cepeiabl cTOpoH TpeyronbHuka ABC).

B octpoyronsHOM TpeyroibHHKE 3Ta TOYKA JIEKHUT BHYTPH
TPEYrojbHUKA; B TYNOYIOJBHOM — CHapy>KH; B IPSIMOYTOJIBHOM — B
cepearHe TMIOoTeHy3bl. OpPTOLEHTp, LIEHTP TSDKECTH, LIEHTP ONHCAHHOTO
U LEHTP BIMCAHHOIO Kpyra COBHAJAIOT TOJBKO B PAaBHOCTOPOHHEM

TPEYTONbHUKE.




CpedHas __IuHus _mpeyveoibHuKka — OTO OoTpe3ok MN,

COCUHSIONNNA CpeIHHEe TOYKH OOKOBBIX CTOPOH TPEYTOJIbHHKA

(puc. 71). CpenmHsas nUHUS TPEYyrodbHUKAa paBHA TIOJOBHHE €T0

1
OCHOBAaHUS M NIapajuiebHa eMy, T.e. AB || MN , |MN | = §|AB| .
B

A C
Puc. 71

—F
=) Teopema ITugpazopa. B npsAMOYroabHOM TPEYTOJLHHKE
KBaApaT JUIMHBI TUIIOTEHY3bl PAaBEH CyMME KBaJpaToB JJIMH KaTE€TOB

B
(puc. 72).

?=a®+b* ¢

C b A
Puc. 72
[ » CoomHnouteHue CmopoH 6 RPOU360J1bHOM MPEY2OSIbHUKE.

B o6mmem ciydae (4151 IpOM3BOJIEHOTO TPEYTOJIbHUKA ) HMEEM:

|02 = a* +b* —2abcos LC

rne ZC —3TO yroJ MeXIy CTOpOHAMH @ U b.
B

£C

Puc. 73
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ot g. III. TIpumMepbI A/ ayAUTOPHOTI pabOTHI:
e

Ne 1 Hapwicyitte OCTPOYTOJIBHBIN, ITPSIMOYTOJIBHBINI M TYTIO-
YTOJIbHBIVI TPEYTOJIbHVIKMA.

Ne 2 Ha HapuCOBaHHBIX TPEYIOIbHMKAX, IIOCTPOVITE OCHOBHbIE
JIVIHUW, T.€. BBICOTY, MeIViaHy, OVICCeKTPVICY 1 CPETHIOO JIVHVIO.
Ne 3Havrri mepumverp AABC, ecm  AB=4cm, BC=5cm,
AC="Tcm.

Ne 4 Hairtnt mmHy Kateta AABC, ecnu runorenysa AB=35cm,
BC =3cm (puc. 74).

Ne 5 Havrtut [utnHy cpemHen JIMHUY paBHOCTOpoHHero AABC,
ecii AB=6cm .

Ne 6 Hanrtn IUIVHY CTOpOHBI AB, ecnim BC=4cm, AC=3cm, a

ZC=60° (puc. 75).
B B

£C,

C ? A A 3
Puc. 74 Puc. 75

£
IV. HomanrHee 3amaHue:

Ne 1 BblyumTh HOBBIE CJIOBA.
Ne 2 HayumTbCsi HAXOOVTH OCHOBHBIE 9JIEMEHTBI Ha PUCYHKAX,

Ha3bIBas MX.
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§ 4 YemvipexyzoAvHUKY

I. Hosrle cs10Ba:

1. MNapannenozpamm.

2. lNpsAMOy205bHUK. Q
3. Pomé.

4. Keadpam. @

5. Tpaneuyus. F' j
6. CpedHssa nuHUs mpaneyuu.

II. HoBble moHATHSA, OnIpeeieHMs], 0003HavUeHMs.

> Hapamnenoepamm (ABCD, puc. 76) — 3T0 UYeThIPeXyrOIbHUK,

IIPOTHUBOIIOJIOKHBIC CTOPOHBI KOTOPOT'O IMOIMMAPHO MapaluICIIbHBI U paBHBI.
C

Puc. 76

JIro0ObIe ABC TIPOTHUBOIIOJIOKHBIC CTOPOHBI IapajljiejiorpaMMa

HA3bIBAIOTCS €TI0 OCHOBAHUAMU, @ PACCTOSHUE MEXKIy HUMH —
svicomoti (BE = h;, DK = h;).
Csoiicmea napanienozpamma.

@ ITpoTHBOMOJIOKHBIE CTOPOHBI TapaJljIeJIOrpaMMa PaBHEI (4B =
CD, AD = BC).
IIpoTuBOmONOXKHBIE ~ YIABI  TapajienorpaMma  paBHBI
(LA=ZC, LB= ZD).
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@ JuaroHanu mapamienorpamMma  JAelSITCs B TOYKE  HMX
nepecedenus momnoyaM (A0 = OC, BO = OD).
@ CyMMa KBaJIpaToB JHMaroHaliell mapajuieliorpaMMa paBHA
CyMME KBaJIpaToOB €r0 YEeThIPEX CTOPOH:
AC?+ BD?=AB? + BC?+ CD? + AD>.

Ilpu3znaxu napanienozpamma.

YeTblpeXyronbHUK SBISETCS  MapajuleJIorpaMMOM,  €CIH
BBITOJIHAETCS OJTHO U3 CIEAYIOIUX YCIOBHIA:
[poTHBONONOKHBIE CTOPOHBI TONIAPHO paBHBI (4B =CD, AD = BC).

[poTrBOMOIOXKHBIE YIIIBI TONIAPHO paBHbl ( L A=/ C, £ B=/D).

< < 1€

JIBe MPOTHBOMOJIOKHBIE CTOPOHBI PaBHBI U MAPAJUIEIbHBI (AB =
CD, AB || CD).
\_/ Jmaronanu nensTcs B TOUKE MX MepecedeHus mnomnoiam (40 =
OC, BO = OD).
[ Ecnu ouH U3 YIJIOB TapajiejiorpaMma MNpsAMOM, TO Bce
OCTAJIBHBIE  YIVIBI Takxke IpsaMble. Takodl mapamienorpamm
Ha3bIBaeTCs npamoyeoibrukom (puc. 77) .

B C

P
Puc. 77 b

OcHogHble C80ILCHEA NPAMOY20TILHUKA.

@ CTOpOHBI NpAMOYTOJIbHHUKA ABJIIOTCSA OAHOBPEMEHHO €TO
BBICOTaMU.

@ Huaronanu npsiMoyronbHuka paBusl: AC = BD.
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@ KBazpar auaroHanym npsiMOyrojibHAKA PaBeH CyMMe KBaJpaToB
ero cMexHbIx cropon: AC” = AD’ + DC’.
@ Jnst IpSAMOYTONBHIKA CIPAaBEIIMBEI U BCE CBOMCTBA Mapasie-
J0rpamMma.
> Ecim BCe CTOPOHBI MApallieorpaMMa PaBHBI, TO 3TOT
napasuiesorpaMM Ha3biBaeTcst poubom (puc.78 ) .

Ocnognbvie ceolicmea pomoa.

@ Juaronann pom0Oa B3auMHO meprieHAuKyspHbl (AC L BD) un
nensaT ux yrasl nononam ( £L DCA = £ BCA, ZABD = ZCBD ut.1.).
@ st pomOa cripaBeANIMBEI BCe CBOMCTBA MapajljielorpamMma.
> Keadpam — 5TO mHapajienorpaMM ¢ NOPSMBIMH yIJIaMH M
paBHBIMHU cTOpoHaMu (puc. 79). KBaapat sBisieTcss YaCTHBIM CITydaeM
NPSMOYTOJIbHUKA W pOM0Oa OJHOBPEMEHHO; MO3TOMY OH O0JiafaeT
BCEMH X BBIIIETIEPEUHCICHHBIMI CBOHCTBAMH.

B . C

/. ; : ]
A A D
Puc. 78 Puc. 79
:> Tpaneyuss — 93TO YETHIPEXYTOJbHUK, Yy KOTOPOTO JIBE

MIPOTHBOIIOJIOKHEIE CTOPOHBI IMAPAJUICITEHEL, a ABe Apyrue HeT (puc. 80).
B C

E% \ F

/. AN
=

A M D

Puc. 80
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3mece AD || BC. TlapamiensHble CTOPOHBI HA3BIBAIOTCS
ocHosanusmu mpaneyuu, a ase apyrue (AB m CD) — 6okogvimu
cmoponamu. Paccrosane Mexnay ocHoBaHUSMH (BM) ecTs gvicoma.
Otpesok EF, coenuHstonmii cpeqaue Toukd £ 1 F GOKOBBIX CTOPOH,
HA3bIBACTCS cpedHell TuHUel mpaneyuy.

Cpenssist TMHUS Tpanenuy napayuielibHa ocHoBaHusIM EF || AD

u EF || BC u paBHa 1moirycCyMMe OCHOBaHHUM:

_AD+ BC
2

Tpaneuust ¢ paBHbIMH OOKOBBIMU cTOpoHamu (4B = CD)

EF

Ha3bIBACTCA pagHoOOuHOU mpaneyueli. B paBHOOOUHOW Tpamenuu

YTIIBI IPH KaXKIIOM OCHOBaHUM paBHbl (LA = £ D, LB = £ ().

Y

12 ;F/ III. IIpwuMmepsl A1 ayAUTOPHOV pabOTHI:
Ne 1 Hawmtu mnepumerp mapawtesiorpamma ABCD, ecin
AB=4cm, AD=8cm.
Ne 2 Hantu IUIMHy auaroHam Keagpata ABCD, ecim
AB=6c¢cm.
Ne 3 Hantu IUIMHY cpenHeyt avHuM Tpaneuyn ABCD, ecimn
AD=10cm, BC=4cm.

~=
e TV, HomariHee 3a1aHMe:
Ne 1 BelyunTh HOBBIE CJIOBA.

Ne 2 HayumTbcsi pricOBaTh Y€THIPEXYTOJIBHMKI BCEX BUJIOB,

Ha3bIBaTh VX 3JIEMEHTEI.
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§5 OKP_}’)I(JHOCﬂlb Uu ee IAeMmenmol

I. HosBrle c1oBa:

. Ffeomempuyeckoe mecmo moyex.
. OKpy)xHOoCMb.

1
2
3. Kpye.

4. LleHmp okpyxHOCMU.
5

6

. Paduyec. O
&

. yea.
7. Cekywas.
8. Xopoa. '
/
9. Quamemp. 7 __/

10. KacamernbHas.
11.CeameHm.
12.Cekmop.

13. Yanbi 8 kpyee.

14. [nuHa dyau.

II. HoBble NOHATHSA, ONIpedeieHNsA, 0003HaYeHNA

:>F€OM€WIDM'{€CKO€ Mmecmo _mouyex — IOTO MHOXECTBO BCEX

TOYCK, YAOBJICTBOPAIOMIUX OMPEACICHHBIM 3aJIaHHBIM YCJIOBUSAM.

(> OkpyoicHocms — 3TO TEOMETPUYECKOE MECTO TO4YeK (T.e.
MHO>KECTBO BCEX TOYEK) Ha IUIOCKOCTH, PAaBHOYAAJICHHBIX OT OJTHOM

TOYKH, Ha3bIBaEMOU YeHmpom OKPYIHCHOCU. OTpe3ok,
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COCTMHSIONMA TEHTP OKPYXHOCTH ¢ KaKOW-THOO €€ TOYKOH,
HasbIBaeTCs paduycom u ob6o3navaetcs » unn R (OA, puc. 81).
UYacTb IUIOCKOCTH, OIPaHMYEHHAs OKPYKHOCTBIO, HA3bIBACTCS
kpyeom. YacTh okpykHOCTH (AmB, puc. 81) Ha3pIBaeTcs Qyeoil.
IIpsmas PQ, nmpoxonsmas yepe3 Toukd M u N OKpY>KHOCTH
(puc. 81), Ha3pIBaeTCS cekyuiell, a ee OTpe30K MN, nexalmuii BHYTpH

OKPY>KHOCTH — X0POOU.

Puc. 81

Xopma, mpoxomsmas depe3 IeHTp kpyra (BC, pwuc.8l1),
HasbIBaeTCs duamempom M obo3zHavdaetrcs d wiu D . Jluamemp — 3TO
HauOoIbIIas XOp/a, paBHas ABYM panuycaM (d = 2 r).

) Ipamas AB (puc. 82) HasbIBaeTC KACAMENbHOU K
okpykHocTH B Touke K. Touka K Has3pIBaeTCs moukol Kacawusl.
KacarenbHass 1 OKpPY»XHOCTh UMEIOT TOJBKO OAHY OOIIYI0 TOYKY —

TOYKY KaCaHUs.

Puc. 82
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Ceoilicmea KacameibHou.

@ KacatenpHast K OKpYXKHOCTH IEPIEHANKYIIPHA K PAIUycCy,
MIPOBEICHHOMY B TOUKY Kacauus (AB L OK, puc. 82).

@ U3 Toukwy, nexaiieii BHE Kpyra, MO>KHO IIPOBECTH /IBE KacaTeJIbHbIe
K OJTHOHM W TOH K€ OKPY>KHOCTH; X OTPE3KHU paBHHI (puC. §3).

AB =A4C B_

Q

C
Puc. 83

Ceemenm — 3T0 9acTh KpyTa, orpaHudeHHas 1yroit ACB u
COOTBETCTBYIOMIEH Xopaoi AB ( puc. 84 ).
Cexmop — 9TO 9acTh KpyTra, OrpaHIICHHAs TyToi AmB u IByMs

pamycamu OA u OB, IpoBeIeHHBIMU K KOHITAM 3TOH yTH (puc. 85).

Puc. 84 Puc. 85 Puc. 86
=) Venwt 6 Kpyze. llenmpanvholil yeon — yron, oOpa3oBaHHBINA
neyms paamycamu (£ AOB, puc. 85). BnucauHvlii yeon — yrod,
oOpa3oBaHHbI nByMsi Xopnamu AB u AC, TpOBENEHHBIMH M3 WX
omHO# obmmel Touku (L BAC, puc. 86). Onucaunvlii yeon — yrod,
o0pa3oBaHHBIN ByMs KacaTtelnbHBIMH AB 1 AC, IPOBEACHHBIMHA U3

onmHO¥ obmeit Touku ( £ BAC, puc. 83).
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[ Jnuna dveu OKpyXHOCTH TIPOTIOPIMOHATTLHA €€ PATHuyCy 7 U
COOTBETCTBYIOIIEMY LIEHTPATbHOMY YTIIy:
l,=2nr-a

TakuM o0paszom, ecnM MBI 3HaeM JUIMHY OyrW [ W paguyc r, TO

BEIMYMHA COOTBETCTBYIONIETO ILIEHTPAIBHOTO YITAa MOXET ObITh

onpeacjacHa X OTHOLICHUCM

[24
2xr

a =

B cootBerctBHM ¢ ¢opMynoil OAWHBI YT, JAJIMHA
oKkpy>kHOCTH C MOXeET OBbITh BBIpa)KeHa CIEAYIOIINM 00pa3oM:
C=2nr
r1e 77 —UpPaLMOHAIBHOE YUCIIO; €ro MpuOIKeHHOe 3HaueHue 3,1415..

> Coomnowenus mexcoy iemenmamnu Kpya.

@ Brucannwiii yron (£ABC, puc. 87) paBeH TMOJOBHHE
neHtpanbHoro yria £ AOC, onmparomerocst Ha Ty xe ayry AmC.
[TosToMy, Bce BHHICAaHHBIE YTIIBI, ONMUPAIONIMECS HA OJHY U Ty XKe
IyTy, paBHBL. J[t000#1 BIIMCAHHBIN YO N3MEPSETCS ITOJIOBHHON TyTH,
Ha KOTOpyI0 oH omupaercs ( B HameM cirydae AmC).

@ Bce BrnmcanHBIE YIUIBI, OMHpAlONIMEcs Ha TONYKPYT, T.€. Ha

muametp ( L APB, Z AQB, ..., puc. 88), IpsMbIe.

B P
”
Y/
KN
—C
Puc. 87 Puc. 88
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@ IIpomsBenenust otpe3koB xopn (AB m CD, puc. 89), Ha
KOTOPBIE OHM JCJIATCS TOUKOM nepeceuerus, paBHbl: 40 -BO = CO -DO.
@ Xopna (AB, puc. 90), nmepnenaukyisapHas auamerpy CD,

JenuTces B ux Touke nepeceuenust O nomnonam: A0 = OB.

A

»
(@, III. IlpuMmepsI A1si ayAUTOPHOM PaboTHL:
MNe 1 HapricoBaTb OKPY>KHOCTB ¥ Ha HeVl IT0Ka3aTh OCHOBHBIE
3JIEMEeHTHL
Ne 2 Berancimire aymmHy okpyskHOCTH C, €CiIn ee pajinyc paBeH
5 cM, 7 B34Th paBHbIM 3,14.
Ne 2 Berumcimre JUIMHY AyTU, €CIV ee Pafguyc paBeH 5 cMm,
7
a= g , 7T B3STb paBHBIM 3, 14.
Ne 3 Beravicimire BeIVUMHY LEHTPAIBHOIO YIJIA, €CIIN BIIVICAH-

HBIVI YTOJI, ONVPAOIINIICA Ha Ty XKe caMylo AyTy paseH 60°.

<
IV. [domairrHee 3agaHme:

Ne 1 BblyunTb HOBBIE CJIOBA.
Ne 2 HayunTbcst IOIIb30BaThCSI 0O0O3HAUEHVISIMIL

Ne 3 YmeTpb mOKa3aTh Ha PUCYHKaX BCe JIEMEHTBI OKPYKHOCTIA
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§6 Brnucanuvle U ONUCAHHDLE

MHO20Y20AbHUKU

I. Hosrle cs10Ba:

1. BriucaHHbIU 8 Kpy2 MHO20Y20 IbHUK.
2. OnucaHHbIU OKOIIO Kpy2a MHO20Y20ITbHUK. O
3.0nucaHHbIU OKOITO MHO20Y2071bHUKA Kpye. N

4.BriucaHHbIlU 8 MHO20Y201bHUK Kpye.

(\\'

5.[pasuribHbIlU MHO20Y20/1bHUK.
6.L{eHmp npasusibHO20 MHO20Y20/TbHUKA.

7.Anoghema npasusibHO20 MHO20Y20/1bHUKA

I1. HoBble oOHATHMSA, OIIpeaesIeHNs, 0003Ha4YeHMs

|:>BnucaHHblM 6 _Kpy2 Ha3bIBACTCA MHOI'OYI'OJIbHUK, BCPIIMHBI

KOTOpPOTO pacCIlOJIOKEHBI Ha OKpyxHOCTH (puc. 91). Onucannvim
QKOO __Kpyed Ha3bIBAETCS MHOTOYTOJNILHHK, CTOPOHBI KOTOPOTO
SIBJISTFOTCS KacaTeIbHBIMH K OKpYKHOCTH (puc. 92).

B B c

Puc. 91 Puc. 92

COOTBCTCTBGHHO, OKPY’KHOCTD, IMpOoXoJdlas 4€pe3 BECPIUINHBI

MHOTOyroinpHuka (puc. 91), Ha3bIBaeTCd  QUUCAHHOU __QKQJIQ
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MHO20V201bHUKA,; OKPYKHOCTb, TUTS KOTOPOW CTOPOHBI

MHOTOYTOJIPHUKA SIBJIIOTCS KacaTeNbHBIMA (puC. 92), Ha3bIBaCTCS

BNUCAHHOU 8 MHO20V20IbHUK.

:> HJ’I?I MMPOU3BOJIBHOI'O MHOI'OYrOJIbHMKa HE€ BCCrAa BO3MOXKHO
BIIKNCATh B HCTO U OIMMUCATH OKOJIO HETO OKPYXKHOCTD.
@ I[J'IH TPEYroJIbHUKA 3TO BCECrga BO3MOKHO.

Paouyc r enucamnozo xpyea BBIpakaeTcsi 4epe3 CTOPOHHI a, b, ¢

TPEYroJIbHUKA: r:\/(p—a)(p—b)(p—cy’me p:—a+b+c.
P 2

Paouyc R onucannoeo kpyea BeIpaxxkaetcst popMyIIOH:

abc

SN s p

@ B d4eThIpexyrombHUK MOXKHO BIHCAaTh OKPYXKHOCTB, €CIIH

,TIe p — MOIyIEepUMET).

CYMMBI €T0 IIPOTHBOIIOIOXHBIX CTOPOH PaBHBI.

@ [ mapanienorpaMMoB 3TO BO3MOKHO TOJIBKO Uit pomOa
(xBazmpara). LleHTp BIMCAaHHOTO Kpyra pacHoOJOXEeH B TOUYKE
NepeceyeHUs] AUArOHaJeH.

@ OKOJI0 YeTHIPeXyroJbHUKA MOXHO OIUCATh KPYT (OKpYX-
HOCTB), €CJIM CyMMa €ro IIPOTHBOIIOIOKHBIX YIIIOB paBHa 180°.

@ Jna  mapannenorpaMMoB 3TO  BO3MOXHO TOJNBKO IS
npsAMoyroibHuKa (KBazparta). LleHTp ommcaHHOTO Kpyra JIEKHUT B
Toqlgiepeceqe}mﬂ JMaroHasuei.

Bokpyr Tpanenun MoKHO omucaTh KpyrT, €CJIM TOJBKO OHA

paH:;SCI[pCHHaﬂ.

Llpasuibnbiil _MHO2QV2OILHUK — OTO MHOT'OYTOJIbHUK C

PpaBHBIMH CTOPOHAMU U YTIJIaMHU.
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Ha pucynke 93 mokasaH npaguibhbill wmecmuy20ibHuK, a Ha

pUCyHKe 94 — npasunbHblii 80CbMUY20TbHUK.
B C

F ‘ R E
Puc. 93 Puc. 94

Ilpasunvhulii wemvipexy201bHUK — 3T0 KBAApaT; NpaguibHblll
mpey2oabHUK — PABHOCTOPOHHUH TPEYTOJIbHHUK.

Kaxnpiii yron NpaBUIBHOTO  MHOIOYIOJBHUKA — PaBEH
180°(n-2)

n

, IA€ n — YUCJIO €T0 YIJIOB.

BryTpH npaBUIbHOTO MHOTOYTOJBHHKA CYIIECTBYET To4uka O
(puc. 93), paBHOyAajeHHas OT Bcex ero BepmuH O4 = OB = ... =

OF, KOTOpasd Ha3bIBACTCA UEHMPOM NPABUTILHO2O MHO2QYV2O/IbHUKA.

LenTp mpaBUIBHOTO MHOTOYTONIFHUKA TAaKK€ PABHOYIAIEH OT BCEX
ero cropon OP = 00 =OR = ....

Otpesku OP, OQ, OR, ... Ha3BIBAIOTCA anogemamu; OTPE3KH
OA, OB, OC, ... — paduycvl npasuibHO20 MHO20Y20IbHUKA.

B npaBuibHBIA MHOTOYTOJBHUK MOYHO BITMCATh OKPY>KHOCTH U
OKOII0O HETO MOXKHO OIMCaTh OKPYXHOCTh. LleHTphl BmmcaHHOWH U
OIMMCAHHON OKPYXXHOCTEH COBIMAMAalOT C MEHTPOM  IPaBIJIBHOTO
MHOTOYTOJIbHUKA. PaJiityc onmrMcaHHOro Kpyra — 3TO paiiyc MPaBHIBHOTO

MHOT'OYTOJILHHKA, & PaIiyC BIIMCAHHOTO KpyTa — ero arnogema.
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:> Coomnowenus __ CHMopon U paouycoé __ npasuibHblX

MHO20V20/IbHUKO6.

@ Jl1 mpaBUIIBHOTO TPEYTOJIBHUKA: @ = R3, a=2r/3.
@ JIn4 npaBUIIBHOTO YETBIPEXYTObHUKA (KBajIpata): a = R2 ,a=2r.

_ 2rx/§

@ I[J'Ii[ MMPaBUJIBHOTO MICCTUYT'OJIbHUKA: d = R , A= .

Jna  OGonbIIMHCTBA  NPAaBWIBHBIX  MHOTOYTOJBHHKOB
HEBO3MOXXHO BBIPA3UTh TIOCPEACTBOM airedpanmdeckoil (opMyIibl

COOTHOIIIEHHE MEKIY UX CTOPOHAMU M paJlyCaMH.
A
j(ee I

Ne 1 Havrtvi pammyc BIOVICAHHOV OKPYXXHOCTVM B TPEYTOIBHVIK

IIpuMepsl A71A ayAUTOPHOV pabOTHI:

CO cTOpoHaMu 6 cM, 6 cM, 4 cM.

Ne 2 Havitm pammyc OIMCAaHHOV OKPY>KHOCTV OKOJIO Tpe-
YrOoJIbHMKA CO CTOpoHaMu 3 cM, 4 cM, 5 M.

MNe 3 Havrry pajmyc BIIMICAHHOV OKPY)XHOCTV B IIIE€CTUYTOJIb-
HVK CO CTOPOHOV 5 cM.

Ne 4 MOXHO JTv1 OITMCATh OKPYXKHOCTH OKOJIO YEeTBIPEXYTOIIBH-

Ka co cropoHamut AB =3 cm, BC=4cm, CD =5 cMm, AD =4 cm.

IV. [domairHee 3agaHMe:

Ne 1 BolyunTh HOBBIE CJIOBA.
Ne 2 Hapicyvite MpaBIbHBIN YETHIPEXYTOIBHVIK CO CTOPOHOV 2 CM
VI BBIUMCIIVITE PajiNyChl BIVICAHHOVI VI OIVICAHHOV OKPY KHOCTL.

Ne 3 TToAroTOBUTHCS K AVKTAHTY T10 HOBBIM CJTOBAM.
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§ 7 OcHoBHble NOHAMUS

cmepeomempuu

I. Hosrle cs10Ba:

lNpedmem cmepeomempuu.
lnockocme.

ly4ok nnockocmedl.
Ocnb nyuka nnockocmed. o
Ckpeuwusaroujuecs npsmsie. O

ﬂapanneanb/e ryiocKocmu.

NS A D~

lMapannensHbie npsmas u
M710CKOCMb. F' &

8. HaknoHHasi K rnrockocmu.

9. Yenbl Mexoy npsiMbIMu.
10.Tpoekyuu moyku U ompeskKa.

11.[8yepaHHnbil yaor.

12.JluHelHbIl yeor.

13. Yanbl mexdy rnnockocmsmu.

II. Hosble IOHATHMSA, OIIpeaesieHNMs1, 0003HaYeHMs
|:> Cme;zewwemgzuﬂ n3ydact TCOMCTPUUICCKUC CBOMCTBA

MPOCTPAHCTBEHHBIX Tell W ¢uryp. B crepeomeTpuu OCHOBHBIMH
MOHATHUSIMU SIBISIOTCS NpAMAas U NI0CKOCHb.

:> OcHogHble aKcuombl cmepeomempuu.

@ Yepes 11r00bIe TPU TOYKH MTPOCTPAHCTBA, HE JICKAIINE HA OJHON

MPSIMOM, MOYKHO TIPOBECTH OJIHY U TOJIBKO OJIHY MIJIOCKOCTbD.
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@ Yepes Tpu TOUKH, JIeXalllke Ha OJHOM MPSAMOM, MOXKHO
MIPOBECTH OECUHUCICHHOE MHOXKECTBO IUIOCKOCTEH, 00pa3yromux B

3TOM CiTy4ae nyyok_niockocmei. IIpsimas, depe3 KOTOpyro MPOXOIST

BCE MJIOCKOCTH ITyYKa, HA3bIBAETCS OCbIO HVUKA.

@ Uepes mo0y1o NpsiMyI0 U TOUKY, JIEXKALIyl0 BHE 3TOH MPsIMOH,
MO’KHO IPOBECTH OJIHY U TOJIBKO OJHY IUIOCKOCTb.

@ Uepes aBe nepeceKaroecs NpsiMble BCEra MOKHO IPOBECTH
OJIHY ¥ TOJIBKO OJIHY INIOCKOCTb.

@ Uepes aBe mapajuienbHblE NpsSMbIE BCEr/la MOYKHO IPOBECTH
MIJI0CKOCTb.

Cxpewusarouuecs _npample — 9TO npsAMbIC KOTOPBIC HE

MEPECCKA0TCA, CKOJIBKO OBl UX HU MMPpOAOJIKATh U HE JICKAIINC B OI[HOI\/'I
IIJIOCKOCTH. Pa3HI/IHa MCXKIY CKPCIIUBAIOIIHUMHUCA W IapalyICIbHBIMHA
npAMbIMU COCTOUT B TOM, 4YTO IMapalyICIbHBIC IIPAMBIC HWMCIOT
OIMHAKOBOC HAITPABJICHUEC, 4 CKPCIINBAIOMINECA — HET.

:> Ilpu3znaxku napaiieabHocCHu IPAMOU U RIAOCKOCHLU:

@ Ecnu npsimast, nekamasi BHE TUIOCKOCTH, NapajiielbHa KaKok-
JTNOO0 TIPSIMOH, JIeXkKAIIeH B 3TOM TNIOCKOCTH, TO OHA MapajuiebHa 3TOH
TUIOCKOCTH, 3TO 3HAUUT, uT0 AB||CD, CDea = AB||o (puc. 95).

@ Ecnu npsimMast ¥ IIIOCKOCTh MEPIEeHANKYIISIPHBI OAHON U TOH XKe

IPSIMO#, TO oHM Tapayiebuel AB 1 CD, oL CD = AB||a (puc. 96)..

B B

Puc. 95 Puc. 96
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> Hpusnaxu napaniensnocmu niocKocmei:

@ Ecnu nBe mnepecekaromiuecs TMpsMbie OJIHOM IJIOCKOCTH
COOTBETCTBEHHO MAapaJUIeNbHBl JBYM IE€PECEKAIOIMUMCS TPSIMBIM
JIPYTOH TTOCKOCTH, TO 3TH ILIOCKOCTH MapaiuienbHsbI (puc. 97).

@ Ecim nBe mimockocTH MepHneHIUKYISPHBI OMHOM M TOW Ke

MPSIMOH, TO OHU MapayuIeNbHbI (puc. 98).

C
a b
>< a— :j/
B B i
c d n—
> b—
o o '
Puc. 97 Puc. 98

[ > IHpusznaku nepnenOuKyIApPHOCMU NPAMOU U RIAOCKOCHIU:

@ Ecnu nipsimasi neprieHAMKyIJIIpHa IByM NEPECEKAIOUMCS MPSIMbIM,
JIEKAIIMM B IJIOCKOCTH, TO OHA MEPIEHIUKYJIIPHA 3TOH IJIOCKOCTH.
@ Ecnu miockocTh NMEPNEHAUKYJIAPHA OJIHOM M3 MapajulesbHBIX

MPSIMBIX, TO OHA MEPIIEHAUKYsIpHA U Apyroi (puc. 100).
c b| a

- ’ | s

i% 1 1

o 1 o 1 1

Puc. 99 Puc. 100
:>HCZK/ZOHHCI}Z K A0CKQCcmy TIPSMAast, TIEPECEKAOIIAsI TUIOCKOCTh U HE

NepIEeHANKYJISIpHAs e, Ha3bIBaeTCs HAKJIOHHOM K miiockocTH (puc. 101).

[ >Teopema o mpex nepnenduxynapax. llpsmas, nexamas B
TUIOCKOCTH U MEPIIEHMKYJISIPHAs! MPOEKLIMK HAKJIOHHOM K 3TOH MJIOCKOCTH,
MIEPIIEHIMKYJISIPHA U caMoi HakJioHHOW. PucyHok 101, roe AB — 310 Ha-
KioHHas1, AC — IepIeHAUKYIISIp K TWIocKocTH, BC — IPOCKITHSL.
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Puc. 101

[ Ipusnax nepnenouKyiapHocmu niockocmeii:

@ Ecnu IUIOCKOCTb IIPOXOIUT yepes HPSIMYO,
NEPICHINKYJSIPHYIO  IPYrOd IJIOCKOCTH, TO O3TH  IUIOCKOCTH
neprneHIuKyspHI (puc. 102).

C 1
a )

Puc. 102
o Yoo, Veon mexncdy 06yMs Nepecekaiowjumucs npsamimi

M3MEPSIETCS TaK JKe, KaK ¥ B TUITAHUMETPUH ( TaK KaK Yepe3 TU MpsMbIe
MOXXHO TIPOBECTH IUIOCKOCTE). Yeon meocoy 08yms napanieibHuiMu
npsameimu nipuHAMaetcs paBHbM 0 wm 180°. Veon meorcdy osyms
ckpewusarowumucs apsimbiMu AB u CD (puc. 103) onpenensercs
CIIEAYIONMM 00pa3oM: depe3 Jto0yro Touky O mpoBomast tyun OM u ON
tak, uto OM||AB n ON||CD. Toraa yron mexny AB n CD npuHAIMaeTCs
paBHBIM yriy Z NOM. Jlpyrumu cioBamu, Tmpsimeie AB u  CD
MEPEHOCATCS B HOBOE IMOJIOKEHUE MapajlielbHO caMuM  cebe 710
nepeceyenus. B vactHocTH, Touka O MoXeT ObITh B3siTa HA OJJHOW U3

psiMbix AB mm CD, koTopast B 3TOM citydae OyIeT HEeTTOIBHKHOM.
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Puc. 103
— o
L_Ilpoexyuu. [Ipoexyueii mouku A Ha MIOCKOCTb 0. HA3bIBAETCS

ocHoBanue C mnepneHaukyisipa AC, OMyLIEHHOrO W3 TOYKH A Ha
TUIOCKOCTH 0. [Ipoekuueit oTpeska AB Ha IIIOCKOCTh o SIBISIETCS. OTPE30K

CD, KOHIIBI KOTOPOTO SIBJISAIOTCS MPOEKIMsAMU Todek 4 u B (puc. 104).
B

Puc. 104

[ Hevepannwui _veon — ¢urypa, oOpa3oBaHHAas JIByMs

MOJYTUIOCKOCTSIMU f 11 y, IPOXOSIIUMHU Yepe3 OJIHY U TY K€ IPSIMYIO
MN (puc. 105), Ha3pIBaeTcsi ABYrpaHHBIM yrioM. Ilpsmas MN
Ha3bpIBaeTcs pebpoM IBYTPaHHOTO YTUIA; MOJMYTIOCKOCTH ff U Y — €ro
rparsiMu. I11ocKoCTh o, TIepneHANKYIIsIpHas K pedbpy MN, maér B e€
MePECEUCHNHN ¢ MOIYILIOCKOCTSIMH S u y yron £ AOB. Yron £ AOB

Ha3bIBACTCS JUHEUNbIM Y210M JBYTPAHHOrO yria. J[ByrpaHHbId yroi

HU3MEPACTCA CBOUM JIMHEHHBIM YIJIOM.
::> Yenut Mle(’oy RJI0CKOCMAMU. I[Be IIJIOCKOCTH HAa3bIBAIOTCs

NepneHOUKYIAPHbLIMU, €CIH OHH O00pasyloT NpsMOW yroia. Yrox
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MEXIY ABYMS HaApALIelbHbiMYU TUIOCKOCTSAMHU NIPUHUMAETCS] PaBHBIM
Hymo. B obmem cimywyae yrom Mexay IOBYMsI IJIOCKOCTSIMH o U f
(puc. 106) m3mepseTcs yriioM MEXIy MPENeHIUKYIIpaMu IpOBEICH-
HBIMH B IUIOCKOCTSIX ¢! M f M3 ONHOW TOYKHM, MPUHAIJIENKAIEeH npsi-
MOH, IO KOTOpPOHM NEepCeKaroTCs IMIOCKOCTH. OpaMbIMU AB u CD,

KOTOPBIC NCPICHAUKYJISIPHBI K INIOCKOCTAM COOTBECTCTBEHHO.

M Y

Puc. 105 Puc. 106

(A 1.

Ne 1 HapricoBaThb IUTOCKOCTB ¥ IIPSIMYIO TIEPIIEHIVIKYIIIPHYIO €V1.

ITpumepsl A1 ayAUTOPHOM pabOTHI:

Ne 2 HapwicoBaTh IUIOCKOCTB, HAKJIOHHYIO IIPSIMYIO V1 IIPOEKIIVIO
3TOVI HAKJIOHHOW K TUIOCKOCTVA.
Ne 3 HapwicoBaTb ItepeceKarolyecs: IUIOCKOCTVL VI YTOJI MeXITy

HVIMIL.

<>

E]l‘g IV. JomarmiHee 3agaHme:

WL} 1 BnytIVITB HOBBIE CJIOBa.

WL} 2 Hay‘IT/ITCﬂ ITOKa3bIBaTb OCHOBHBIE 3JIEMEHTBI Ha prICyHKax.
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§ 8 MHoz0zpannuKy

I. Hosrle cs10Ba:

MHoz0oepaHHUK.
Bbinykrnbili MHO202paHHUK.
lpusma.
Mapannenenuned. o
lMupamuda. @
Tempaadp.
lpasunbHas nupamuda.

\ 7 /
YceueHHas nupamuda. 7 _/

© ©® NS O A W Dd

lpasusnbHbIl MHO202paHHUK.

<
S

. ['ekcaadp (kyb).

\
~\

. Okma3adp.

-
N

. [odekaadp.

-
w

. Ukocaadp.

II. HoBble noHATHA, OIIpeaeIeHNs, 0003HaUeHUA

|:>MHOZOZDCIHHUK — 3TO TEJO, TPaHULa KOTOPOTO COCTOUT U3
KYCKOB IIJIOCKOCTeH (MHOTOYTOJNILHUKOB). OTH MHOTOYTOJIBHUKHU
HA3BIBAIOTCS 2paHsAMU, WX CTOPOHBI — pébpamu, WX BEPIIUHBI —
sepuuHamu mMHocoepanHukd. OTPe3KH, COSAUHSIONINE IB€ BEPIIHHBI
W HE JeXallue Ha OJHON TpaHH, HA3BIBAIOTCA OUACOHANAMU
MHO202paHHuKa. MHOTOTPaHHUK — @bIIYKIbIL, €CIH BCE €ro

UarOHAJIN PaCTIOJI0KEHBI BHYTPH HETO.
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> IIpusma — 510 MHOTOrpaHHHK (pHc. 107), Be rpaHN KOTOPOi
ABCDE wn abcde (ocnosanus npuzmsl) — paBHbBIE MHOTOYTOJIEHUKH C
COOTBETCTBEHHO MApAUICIbHBIMI CTOPOHAMH, a OCTAJbHBIC TPaHH
(AabB, BbcC wu T.1.) — mapairienorpaMMBbl, IHIOCKOCTH KOTOPBIX
napauienbHpl  npsaMod  (4da, wmm Bb, wm Cc w T.A.).
[Napamnenorpammer AdabB, BbcC wu T.1. Ha3BIBAIOTCA OOKOBbIMU
epanamu; pédpa Aa, Bb, Cc u T.1. Ha3BIBAIOTCS OOKOBbIMU PEOPAMU.
Boicoma npusmer — 310 11000M NEPHEHAMKYISP, OMYIISHHBIH U3
10001 TOYKH OCHOBAaHHUS Ha TUIOCKOCTH APYTOT'0 OCHOBAHHS.

B 3aBucumocTt 0T (OpPMBI MHOTOYTOJBHHKA, JIEKAIIETO B
OCHOBAaHUH, MpPU3Ma MOXKET OBITh COOTBETCTBEHHO: MDEV2QILHOU,
YemblpEXV20NIbHOU, NAMUV2OAbHOU, wecmuyeonrsbolu u T.0. Eciam
OokoBbIe pEOpa MPU3MBbI IEPICHIUKYIISIPHBI K MJIOCKOCTH OCHOBaHWUS,
TO Takas MpHU3Ma Ha3bIBACTCS HPAMQU; B TPOTHBHOM clydae — 3TO

HakaouHga npusma. Ecnn B OCHOBaHMH TPSIMON TPU3MBI JIEKHUT

HpaBHHBHLIﬁ MHOT'OYTOJIbHUK, TO TaKas IMPpU3Ma TAKXE Ha3bIBACTCA

npagunsbrou. Ha puc. 107 moka3zaHa HaKkJIOHHAs pHU3Ma.
b

AL

D
Puc. 107
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= Hapanrenenuned — 5TO TpHU3Ma, OCHOBAHHS KOTOPOH
napajurerorpaMmel. TakuM 00pazom, mapajuieNnenunes HMeeT MecTh
TpaHell W Bce OHM — MapajureJorpaMMmbl. [IpoTHBOIMONOXKHBIE TpaHU
MOMAapHO PAaBHBI W TapaUieNbHBL. Y Mapalielienunena YeThIpe
JIMarOHAJIN; OHM BCE TIEPECEKAlOTCs B OJHOM TOYKE W JIENATCS B HEl
mormoiaM. Ecnmu  dereipe OOKOBBIE TpaHU TMapajienenunena —
MpSIMOYTONFHUKK, TO OH  Ha3blBaeTcs  ppausim.  lIpsmoit
napasuIeNenuIiesl, y KOTOporo Bce MIECTh TPaHed — MPSIMOYTOIBHUKH,

Ha3bIBACTCA NPAMOY2ONbHbIM. III/IaI‘OHaJ'IB MpAMOYTOJIbHOT'O

napasnenenunena d u ero péopa a, b, ¢ CBA3aHbI COOTHOLIEHUEM: d- =
a*+ b* + ¢*. [IpAMOYTONbHbIHA MapasiIesenues], BCe IPAHH KOTOPOro
KBaJpaThl, Ha3bIBaeTcsa Kvoou. Bee pébpa kyba paBHBI.

[ I[upamuda — 5TO MHOTOIPaHHHK, Y KOTOPOTO OJHA TDaHb
(ocnosanue nupamudevl) — 3TO TPOU3ZBOJIBHBI MHOTOYTOJBEHUK
(ABCDE, puc. 108), a ocraipHble TpaHu (Ookogvle epamiut) —
TPEyroibHUKH ¢ OOIIell BepIIMHON S, Ha3BIBACMOW GepUIUHQU
nupaumuodst. llepnengukymsip SO, ONYIMIEHHBIA W3  BEPIITUHBI

nmupamMuabl Ha €€ OCHOBAHUE, HA3BIBACTCA gbicomou_nupamudvl. B

3aBUCHUMOCTH OT (1)0pr1 MHOT'OYTOJIbHHKA, JICKAINETO B OCHOBAaHHWU,
InmupamMuaa MOXKET OBITh COOTBCTCTBCHHO! mpe VEQIIbHOU,

YemulpEXY20ibHol, NAMUY20IbHOU, wecmuyeonbo W T

TpeyronbHas nupamMuia SIBIISIETCS mempasopom
(vemvipéxepannuxom), 4ETHIPEXYTOJIBHAS — NAMUSPAHHUKOM W T.H.
ITupamuga Ha3bIBAaeTCS NPAGUILHOU, €CIW B OCHOBAaHHMU JICKHUT
NPaBWIBHBI MHOTOYTOJNBHHMK, @ €€ BBICOTAa MaJaeT B LEHTP

ocHoBaHus. Bece OokoBbIe pebpa MpaBUIIbHONW MHpaMHUIbl PaBHBI; BCE
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OOKOBBIC TPaHU — PaBHOOEAPECHHBIE TPEYTONBHUKN. BricoTa O0KOBOI
rpanu (SF) Ha3bpIBaeTCSA anogemoil PaBUIHLHONU MTHPaMHUIHL.

> Ecim npoBectn ceueHne abcde, mapauiebHOE OCHOBAHHIO
ABCDE (puc. 109) nupamubl, TO TeJO, 3aKITFOYEHHOE MEXKIY ITHMHU
IUIOCKOCTSIMA M OOKOBOM MOBEPXHOCTBIO, HA3bIBACTCA VCEUEHHOU
nupavudou. Ilapamnensusie rpaan ABCDE w abcde Ha3biBaroTCA
ocnosanusmu; pacctosiaie OJo MEXIy HUMH — @blcomou. Y ceuéHHas
NUpaMHIa Ha3bIBACTCS NPAGUILHOU, €CIIN TUPaMHIA, U3 KOTOPOH OHa
ObTa TonydeHa — HpaBwibHas. Bce OOKOBBIE TpaHW MpPaBUIBHON
yCe4EHHON MUpaMHIbl — paBHBIE paBHOOOUHBIE Tpanenuu. Bricota Ff

OokoBoit rpanu (puc. 109) Ha3wbiBaeTCs anogemou TPaBUILHON

b
R e R
A
c C
fa F
E D

Puc. 108 D Puc. 109

YCEUEHHOU TUPAMHUIBIL.

:}MHOFOI’paHHHK Ha3bIBACTCA HNpasulbHbiM, €CIM BCC Cro
I'paHu — paBHBIC MCXKAY coboii MMpaBUJIbHBIE MHOI'OYT'OJIbBHUKU U B
Ka)K,Z[Oﬁ €ro BCpIIMHE CXOAUTCA OAHO H TO K€ HYUCIO FpaHef/'I.
H3BecTHO TOIBKO J BBIITYKJIBIX IMPABUJIBHBIX MHOT'OIPAHHUKOB U 4

HEBBIITYKJIbIX MPAaBUJIBHBIX MHOI'OIpAHHUKA. HpaBI/IJ'ILHLIC BBIITYKJIBIC
183

MHOTOTPAaHHHUKH ClIeytonmue: mempadsdp (4 tpanum, puc. 110);
cekcaadp (6 rpaneit, puc. 111) — 3T0 XOpOIIO HAM H3BECTHBIH K)0;
okmasdp (8 rpaneit, puc. 112); dodexasdp (12 rpaneit, puc. 113);
uxocasop ( 20 rpaneit, puc. 114).

\————————

Puc. 110 Puc. 111 Puc. 112

A7

Puc. 113 Puc. 114
MoxHO BrucaTth map B JII0OOOH MPaBUIBHBI MHOTOYTOJIBHHK

" OIMUCAaTh Map OKOJIO JIF000ro MMPpaBUJIBHOTO MHOI'OYT'OJIbHUKA.

E ve éﬁ‘ II1. ITpuMepsI o151 ayAUTOPHOV pabOTHI:
Ne 1 HapuicoBaTb TPEYrOIbHYIO IIPSMYIO IIPU3MY.

No 2 HapricoBaTb IpaBWIbHYIO yCEUEHHYTO MPAMLY .

<

S, IV. JomamHee 3amaHmve:

No 1 BblyunTh HOBBIE CJIOBA.

Ne 2 TloaroToBUTHCS K AVMKTAHTY I10 HOBBIM CJIOBaM.
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§ 9 Lurundp u Konyc

I. HosBrble ci10Ba:

O

1. UunuHdp. QO

2. [llpsmol uunuHdp.

3. Konyc.

4. [llpsamol KoHycC. F' j

II. HoBble NoHATHUA, OIpenesIeHNs], 0003HaUeHMsI.

> Hunundpoy HA3BIBAIOT TEJO, KOTOPOE COCTOMT M3 JBYX Kpy-
TOB, HE JICKAIIUX B OJHON IUIOCKOCTH W COBMEIIAEMBIX Mapaiieiib-
HBIM TIEPEHOCOM, M BCEX OTPE3KOB, COSTUHSIONINX COOTBETCTBYIOIINE
TOYKH 3TUX KpyroB (puc. 115). Kpyru Ha3pIBarOT OCHOBAHHSIMU IIU-
JUHIPA, @ OTPE3KH, COCTUHSIONINE COOTBETCTBYIOIINE TOUYKH OKPYIK-

HOCTEH KpyroB, 00pasyrOIUMH LUITHHAPE.
1

Puc. 115
LunmuHap HA3BIBAIOT ApsMbLM, €CIH ero oOpasylolue mep-

NEHAUKYJISIPHBI IIJIOCKOCTAM OCHOBaHHI.

Paouycom yununopa Ha3pIBaIOT pagryc ero ocCHOBaHUSI R = OA.
185

Buvicomoii yununopa Ha3bIBAIOT PACCTOSHAC MEXTY IIOCKO-
CTSAMH ero ocHoBaHmi H = AA;.

Ocblo yurunopa Ha3bIBACTCS TMpsAMas, MPOXOMSINas depes
HeHTpbl ocHoBaHu O0;.

Ocesoe ceuenue yununopa — ceuenne A;ABB), coneprkariiee ero ock.

> Komnycom Ha3bIBaeTCs TEJO, COCTOSIIEE M3 KPyra — OCHOEGHUE
KOHyCa, TOUKH, HE JIeXallel B IJIOCKOCTH OCHOBAHUS, — BEPIINHBI KOHY-
ca W BCEX OTPE3KOB, COCIMHSIOIINX BEPIIMHY C TOYKAMH OCHOBAHUS
(puc. 116).

Obpa3syrowas KoHyca — OTPe30K SA, COSTUHSIONIUN BEPIIHHY
KOHYCa C TOYKOM OKpY>KHOCTH OCHOBAHUS.

Konyc Ha3biBaeTcs npausiu, eciu npsmas SO, cOeTUHSIONIAs
BEpIINHY KOHYyCa C IIEHTPOM OCHOBaHMUS, MEPIEHANKYJISIPHA TIOCKO-
CTH OCHOBaHHMSI.

Buvicoma xonyca SO — nepneHANKYIAp, OMYIICHHBIA U3 €0
BEPIINHBI S HA JIOCKOCTh OCHOBAHMUS.

Ocbio npsamozo KoHyca Ha3zBaeTCs IpsiMasi, CoAepKalas ero
BBICOTY SO.

Ocesoe ceuenue Konyca — cedeHue kKonyca SAB, comepxariee

€Tr0 OChb.

Puc. 116
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Yceuenwiyl kouyc — 9acThb KOHYCa, 3aKJIFOYCHHasd MEXOYy OCHO-

BaHMEM KOHYyCa M C€UYE€HHEM KOHYCa IUIOCKOCTBIO, NMapajlIeIbHON Oc-
HOBaHHUIO.

h = 00, — svicoma yceuennozo kouyca. Ilpsmas, OO; — ocb
yceuenHoeo kouyca. | = AA; — oopazyrowasn. OA = R, O14; = r — pa-

Ouycvl OCHOBAaHMH YCEUEHHOTO KOHYycCa.

MNe 1 HapwmicoBaTb HaKJIOHHBIVI LIVUIVHAP, IIPOBECTV B HEM BbI-

II1. IIpuimepsbl Aj1 ayAMTOPHOM padOTHI:

COTy ¥ 00pasyIOIIyIO.

M 2 HapucoBaTh KOHyC, Ha HeM M300pasuTh BBICOTY, OOpa-
3YIOIIIYIO VI OCeBO€e CeYeHIe.

M 3 HapucoBaTh ycedeHHBIVI KOHYC, Ha HEM yKa3aTh PayycChl

OCHOBAHWI.

'~
@ @
E@ [lomMalitHee 3agaHMe:

WQ 1 BBIyLIT/ITB HOBBIE CJIOBa.
WL} 2 Haqu[TBCﬂ IIOKa3bIBaTh M PrICOBAaTh OCHOBHBIE 3JIEMEHTBI

OWiIiHApa 1 KOHYycCa.
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§ 10 Cgpepa

L. Hosrbie c10Ba:
1. Cgbepuyeckasi nosepxHoOCMeb.
2. Copepa (wap). O
epa ( p)v [N
3. Ccpepuyeckutli ceameHm.
4. Ccbepuyeckud crod.
5. Copepuyeckuli rnosc. ' Y,
6. Cobepudeckuli cekmop. y =z

II. HoBble NoHATHSA, OIpeaeleHNs, 0003HaYeHN.

|:>ngéeguqea<aﬂ noeepxnHocnmb — 3TO TCOMETPUUCCKOC MCCTO

To4ek (T.e. ~MHOXECTBO BCEX TOYEK) B  IPOCTPAHCTBE,
PaBHOYIANEHHBIX OT OJHOM TOUkU O, KOTOpast Ha3bIBACTCS YEHMPOM
chepuyeckoti nosepxnocmu (puc. 118). Paouyc AO n ouamemp AB
OIIPEACIAIOTCS TaK e, KaK U B OKPYKHOCTH.

Cdepa__(wagp) — >T0 Teno, OrpaHHYEHHOE CHEPUIECKOH
HOBEPXHOCTBI0. MOXKHO MOJNYYUTh ILap, Bpamiasi Moiykpyr (HWiId Kpyr)
BOKpyr nuamerpa. Bce miockume ceueHus mapa — xpyeu (puc. 118).
HanGonbimii Kpyr JeXuT B CEYEHUH, MPOXOAAIIEM Yepe3 LEeHTp 1apa,
W Ha3bIBaeTCs Oobuum Kpyeom. Ero pamuyc paBeH paauycy mapa.

) Yacmu cehepur. Yacts cepbl, OTceKaeMast OT HEro Kakoi-H60

mockocteio ABC (puc. 93), HazbiBaetcs cghepuyeckum ceamenmom. Kpyr

ABC Ha3pBaecTCSl OcHosaHuem THapoBoro cermedra. Otpe3ok MN

MIEPIICHIVKYJISIpa, TIPOBEACHHOTO U3 1ieHTpa N Kpyra ABC 1o miepecedeHus
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co cdepudecKkol TIOBEPXHOCTHIO, HA3BIBACTCS 6bICOMOL IIAPOBOTO
cermeHTa. Touka M Ha3bIBa€TCS 8€puiuHOL TIAPOBOTO CETMEHTA.

Yacte cdepsl, 3aKTI0UEHHAsS MEXKAY ABYMS IapaiielbHBIMU
mwiockoctamu  ABC wu DEF, mepecekalomuMi CHEpUIEcKyIo
MoBepxHOCTh (puc. 119), Ha3pIBaeTCS waposvim _cioem; KpHUBas
MMOBEPXHOCTH IIAPOBOTO CJIOSI HA3bIBACTCS waposbim nosacom. Kpyru
ABC u DEF — ocnosanusn mapooro nosica. Paccrosnue NK mexay
OCHOBaHHMSMH IIIapOBOTO Tosica — ero esicoma. Yacth 1mapa,
OTrpaHUYEHHAsT KPHBOH IOBEPXHOCTBIO C(EPHUECKOr0 CEerMeHTa
AMCB, (puc. 119) u konndeckoit nosepxHoctbto OABC, ocHOBaHHEM
KOTOpOW CIyXHUT OCHOBaHME cerMeHTa ABC, a BepIIMHONW — LIEHTP

mrapa 0, HAa3bIBACTCS UUAPOBbIM CEKMOPOM.

Puc. 118 Puc. 119
ﬂ;@& H H

ITII. IIpwumepsl A1 ayAUTOPHOV pabOTHI:

Ne 1 HapunicoBaTb cdepy 1 OCHOBHBIE €€ JTeMEHTEI

=<
@ @
@E; IV. [domamrHee 3agaHmMe:

Ne 1 BelyunTh HOBBIE CJIOBA.
No 2 HayumTbcsi [IOKa3bIBaTh 1 PUCOBATh OCHOBHBIE 3JIEMeH-

TbI cephl.
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Ne 1
Ne 2
No 3

Ne 1
Ne 2
No 3

Ne 1
Ne 2
No 3

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Bapuanmoi buremos

0AsL YCMHO20 IKIAMEHA
buier Nol.

MHoxecTBO Ymcel.
JTorapudmmueckast pyHKIMS.

TpeerHBHT/IKT/I, OCHOBHBI€ ITOHATVIA VI BUJIBI.

buaer No2.

JlevicTBIS ¢ HATy paIbHBIMY YMCTIAMM.
[TokasaTesbHast PYHKIIMSL.
[TapasuiesiorpaMM, OCHOBHBIE ITOHSTVS VI CBOVICTBA.
Bbwuer No3.
JIevicTBYSI C 11eJIBIMI UVICITAMIA.
Tpnoronomerpudeckme PyHKINN.
Tpanenys, ocHOBHbIe IIOHATVIA VI BUIBL.
buser No4.
[levicTBIS C paliMOHAIbHBIMIM YVCIIaAMIA
KBagpaTtuunas yHKIINS, OCHOBHBIE BU/IBI IPadpMKOB.

OKpy>XHOCTb, KPYT, CeKTOP U APYyTVie IIOHATS.

buer No5.

CrieHb umciia, OCHOBHEIE CBOVICTBA.
Mertop, viHTEpBaJIOB.

ITpusma, oCHOBHBIE IOHATVIA.
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Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

Ne 1
Ne 2
Ne 3

buzer No6.
KopeHns 1-011 crernieHn, OCHOBHBIE CBOVICTBA.
PertteHme crcteM, OCHOBHBIE CITOCOOBI.

Hmpanma, OCHOBHDBI€ ITOHATVA.

buier No7.

YpaBHeHM: 11 X OCHOBHBIE BUIIbI, pellleHlie ypaBHeHWIL.

ITponsBomHast, TabvIia IPOVI3BOIHBIX.
Konyc, ocHOBHBIE IOHSTMS.

bwuzer No8.
@yHKIMSA, CIIOCOOBI 3agaHsI PYHKIIUIA.
[Tporpeccunt, OCHOBHBIE TIOHSI TS

LIvymiHAp, OCHOBHBIE TIOHATHSL.
bwer No9.

HevnicTBus ¢ ApoosMm.

PerrteHvie KBaJIpaTHBIX ypaBHEHWIA.

Cdepa, ocHOBHBIE TTOHATSA.

Bbusier No10.

HepaBeHCTBa, peinieHre HepaBeHCTB.
Perrerue TPUTOHOMETPUHYECKIIX ypaBHeHVIVI.

BexkTOoppl, OCHOBHBIE 1eVICTBYA HaJl HUM.

191

Bapuanmvl KQHMPOALHbIX pabom

KonTponpHasa pabora Nol.
No 13armcath  CIOBaMM  MaTeMaTuYUecKyie  BhIPaKeHVIs
ceD, bcC, b=.
MNe 2Tlycrb A={-1;0;1;2;5}, B={0;2;3; 6} mamri: AUB, Al B.
Ne 3 3anwicars crioamm (—;2), [-1;5], (—6;0].

Ne 4 Havrrmt [-2;8)U(0;9], (—0;0)1 [-1;8).
3 .2
Ne 5 3armicarb ciroBamu 1poom —7; Zg; -1,07.

MNe 6 3armicats ciroBaMu Ipoom g; —§; 1—1; E
5 7 10 4
3 7
No 7 Beibparts pobu 1o Bumam 1,27; —lg; 1,(21); E; 0,09; 0,1(3)
BapmaHThl a) OOBIKHOBeHHasi, 0) mecsATHYHAasA, B) IePUOIIIe-

CKa:s.

(6-8)-2+6
(7-5):2-3

5 1) .1
AL P
(7 3) 20
(71_42 sl
5 7)72

(O,4+;)-1;
— =2~ +1,875

(0,75-1,25)-

Ne 8 BorumcimTh:

No 9 BeramciinThb:

No 10 BorumcimTb: i
2
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KonTponpHasa pabora No2.

8
Mo 1 3armcars ciioBamut 5%; (—3)3; [%j )
Ne 2 BuIUMCIINTE:
3
2 (3
7178 779 . —8 .(8 ) =
7 83 . 87 7

T

No 3
No 4
Ne 5
Ne 6

3amnmcaTh CJI0BaMM \/g, %/ﬁ, $N7.

BeravicriiTs: (‘/ﬁ, %/a .

Beraectn M3-T10[1 3HaKa KOPH:1 \/%, %/% .

Brectn nmop, 3HaK KOpH 3\/6 R 2%/5 .

KoutponbsHas pabora No3.

1
3armicarhb clI0BaMu 2x° y; — —a’b*.

1
HasBatb KoouLIMIeHTbI: 2xy; y3 ; —1,2zc; g y3c.

HasBaTb nnepeMeHnHbIe: —3xy2 : 5¢; 8abce; 4zt .
BBIIIOITHUTE TeVICTBIIS: (a + 2b)2 ; (1 — x)3 .
PackpbITh cKOOKM (3x—5y+6)—(2x+4y—3).
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_ 4 2
49-x" 3xy +6xy+2'

7 +x* ' y

Ne 6 Paspenurs

No 7 PackpsITh CKOOKM (4x2y3 )2; (3x+y=3)-(2+y).

2
Ne 8 BBITOIHWUTD IEVICTBIAS 3—X—E; Sx+3y 9« +3x;
2y 3y 3x  2x+2y 2
2x N 1
x2 — y2 x+y ‘
2
Ne 9 VI36aBuTCS OT MPPALIVIOHATIBHOCTH .
3+l
+2Jab +b
Ne 10 YupocTuth a——\/;—\/g.
’ Va+b
No 11 3ammicaTh (pOPMYIIBI COKPAIIEHHOTO YMHOXEHWIS

a* b o -b’; (a+b)2.

KoutpospHas pabora No4.

Ne 1 Hana dpysHkums k HasBaThb OOJIACTH OIIperesieHVs 1 00-

JIaCTb 3HaYeHWsI. l

Ne 2 Tloctpoutsb rpadpukmn dyHKUMIL: y=—-x+4,

3
y=|x|+3,y=—
x
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Ne 3 Pemmmts ypaBHEHVI:

) (y—4c)-(c+y)—y2 =8, ecimu ¢ =1;

z _z+5

34

2 ; 3) |x+4{=3.
)= 2 Y erd
Ne 4 Pemmmth CICTEMBI ypaBHEHWIL:
4 L3
{3x+4y=21,. y+3 x-1
4x—2y=4. 6 2
y+3 x-1

KoHTponpHasa pabora Nob5.
MNe 1 Pemnts HepaBeHCTBO 2x+8>x+6.

S5x+1

Ne 2 Pemnth IBOVIHOE HEPABEHCTBO —3,5 < <2.5.

Ne 3 Pemnts IpoGHO-paLIOHAIIBHOE HEPABEHCTBO METOOM

2
3x=1,. (x-3) (x+1)<0'

VIHTePBaJIOB <
X x—2

Ne 4 Pemmnth KBapaTHOE HEPABEHCTBO x? —8x-9>0.

x> —10x+25
—_—<
x—1

No 5 Pemmurb HepaBeHCTBO 0.

MNe 6 Permnth CrCTEMbI HEPABEHCTB:

X+8<3x+5, x*—12x+11<0,
2x—7<5x+2.] 3x+6>0. .

Ne 7 Perutb HepBaBEHCTBO C MOTYJIEM: |x + 2| <3;

3x-1|>x+2.

MNe 8 3ammcaTh cyioBaMu a < b,

c|>d.
195

4
No 1 [TpounraTh 1 3ammcaTh CJIOBaMU 25; -3? ; 43; (1;) .

KonTponpHasa pabora Nob.

No 2 BbIUMCIINTE:

1

0
23-16-272+4; GJ +2.471'4+85.
Ne 3 Pemmth ypaBHEHV:
x—1 2x-1 X 3x 9
37 =27; 257 .8 =2; —=—;
75 49
¥ 0¥ — ¢ 4% 3.2 +2=0.

Ne 4 Permrs HepaBeHCTBa:

4 <16;

3x+2
(lJ >9.
3

MNe 5 TloctponTs rpadpmKM PYyHKIIVL:

a0

y=5".

KonTponpHas pabora No7.

Ne 1 Tlpoumrats v 3ammicath ciiosamm In5; logy x; 1g(ab).

No 2 BbIUMCIINTE:

log, 8 .
2gz’

3log,2 .
4 24 ;

No 3 Pemmrh ypaBHEHVSE:

log;log, x=1;

log;x+2=0;

Ne 4 Pemmrs HepaBeHCTBa:

lgx<1;

1nx+ln(x+2)>l,‘

log 3+logs 2 —logg 1.

log, x+log, (x+1)=1.

logy(x+4)>2.

MNe 5 Tloctpouts rpadpmKm PyHKIINTL:

y=logyx;

y=log, x.
4
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KoHTponpHasa pabora No8.

MNe 1 TlpouwuTaTh W 3ammcaTb CJIOBaMM Sin2x; cos(Sx—;r);

tx+£
g 5 )

No 2 BuIUmMciInUTh:

sin45°—cos%+tg135°; 1+tg2%—25in30°.
Ne 3 YopocTuTh BbIpaXkeHSL:

sin® & -cos* a +sin* & - cos® @ — cos® & +sin* & ;

(sina cosaj sin2f

+— : .
cosfB sinf ) cos(a—pf)
Ne 4 Pemnith IIpoCTeviIIVie ypaBHEHVIS:
sin2x=l; cos x+£ =£; g x—z
2 3 2 4

MNe 5 Tlocrpowts rpadpmKy PyHKIINVL:

. 1
y=2sinx; yzzcosx.

VIToroBas 3K3aMeHaIlMOHHas1 paboTa (ypoBeHb 1).

MNe 1 Boramcnmts: (1,2-0,8)-10—13.
Me 2 Peumnts ypasrerme: 2(x—1)-8(x+6)=7.

3x—6>x+8,

No 3 Pemuth CUCTeMYy HepaBeHCTB: .
2x+3<x+20.

MNo 4 Perrure ypasHenvie: 3x> —10x+3=0.
MNo 5 Borumciurs: sin30° —tg 45° + cos90°.

MNe 6 Pemmrs ypasHeHve: |x+5/=8.

Ne 7 Beravcrmrs: log; 9-1g10.
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VIToroBas 3K3aMeHaIllMOHHas1 pabora (ypoBeHb 2).

Ne 1

Ne 2
Ne 3
No 4

Ne 5

Ne 6

Ne 9

Berumcmrs: (1, 3+ %) :+0,35.

1 1 xy
Ynopoctuts Belpaxenmue: | —+— |- .

X y)x+y
Pents ypasHenme: 5(x—6)—8(x+1)=3.
Pemirtsb ypaBHeHwMe: |5x + 1| =4.

Pernuth ypasHerye: 3x> —16x+5=0.

2x—1<x+8,

PermmTh cricTeMy HepaBeHCTB: .
Sx—62>2x+2.

PermmTs HepaBeHCTBO: |2x - 1| >5.
I-x
Peunth ypaBHeHwMe: 3" (5) =1.

Pemmmte ypaBHeHMe: ln(2x - 1) =0.

Ne 10 Boruvcrutsb: ctg 30° —tg 60° +sin45° — cos30°.
Ne 11 Pemmrs ypaBHeHme: cos5x =0

Ne 12 PacckaszaTh M HapucOBaTh (PUTYPY TPEYrOJIbHUK, OIIV-

caTb BCe ee BU/IbI.
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