[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

VinpopMMIAHFBEGTEPCTBO HAYKHN U BLICHIETI'O OBPA3OBAHUA
®UO: Kynxesa Canna KasbekBGCCHMCKON ®ENEPALINA
LomxHocTogsrsidias enef?a.ﬂbnoro rocy1apCTBEHHOIr0 0I0’KETHOTO

Hara nonnncags g g A rellsRor0 yapesaeus BbIcIIero 00pa3oBanus
YHUKanbHbIA N dMMHbIN K

JI0Y: o o o
71183e1134S0 AYKQIO KM LOCYAADCTBEHHLIH TEXHOIOI M IeCKHH
y“IzI-Bepcn:lleT-)LB-uoce.]IKe HGHOHOBCKOM

IHoaurexHu4ecKU KOJJIEIK

IIpeaMeTHasi (HUKJI0BAas) KOMUCCHUSA
HH(GOPMALMOHHBIX U MATEMATHYECKUX IUCIUILIHH

METOAUYECKOE IIOCOBHUE
1O BBINOJIHEHHUIO ITPAKTUYECKHUX
PABOT
MATEMATHUKA

JJISl CTyAeHTOB 1 Kypca cpeHero npogeccuoHaIbHOT0
o0pa3oBaHusl 04HOI (pOPMBI 00yUeHUSs

1. SlomonoBckuit,2020



YK 51(07)
bbK 22.1
M-54
Martemartuka. Meroanueckoe nocoOue IO BBINOJIHEHUIO
npakTudeckux padbot amns cryaentoB CIIO ounoit popmbr 00ydeHus.
/CoctaButens: [lapran P.S1.
JlaHHOE METOIMYecKoe Mocodue pa3paboTaHO B COOTBETCTBUH C
denepanbHBIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CPEAHETO
mpoh)eCCHOHAIBHOIO 00pa3oBaHus 1o crenunaabHocTsaM ClMO.



Conep:xkanue
ITpakTnueckoe 3ansaTue Nel. CiiojkeHre U BBIYUUTaHUE ABYX KOMILJIEKCHBIX

qrcel. 6
[IpakTueckoe 3ansTueNe2. BrinosHeHnEe ynpaXXHEHU HA YMHOXKEHUE U
JieJieHre KOMITJIEKCHBIX YHCell, 3a/IaHHBIX B alireOpandeckoi hopme 7
[TpakTuueckoe 3anarue Ne3. JlelicTBusi HaJl MPUOIMKEHHBIME 3HAYCHUS
qucen 10
[TpakTuueckas padota Ne 4. BeimonHeHue ynpakHEHUH 110 pa3aeny.
«Pa3BuTHE MOHATHSA YK CIIA» 16
ITpaktrueckas padora NeS. I[IpeoOpa3oBaHue BBHIPOKEHHM, COJEPIKAIINC
paguKabl 19
[Ipaktnueckoe 3anstue Ne6.  OOo0OIIEHHME TOHATHA O IOKa3aTene
CTETECHHU. 21
[Tpaktrueckoe 3anstue Ne7 [IpeobpazoBaHue CTENICHHBIX BhIpaKeHHH 31
[TpakTuueckoe 3ansaTue Ne 8. Berancnenue norapudmon 34
[Ipaktnueckoe 3anstue Ne9. IIpeoOpazoBaHue norapupMUIECKHX
BBIpOKEHU I 36
[Tpaktueckoe 3anstue Nel(. Pemenue gorapudmuueckux ypaBHEHUH U
HEPaBEHCTB 39
[Ipaktuueckoe 3ansitue Nell. BrinmonHeHue ynpakHEHHM MO pasnueny
«Kophu, crenenu u morapu@mbi» 48
[Ipaktuueckoe 3anstue Ne 12. Pemienne 3a1ay Ha MCMOIb30BAHUE AKCHOM
CTEPEOMETPUH 50
[Ipaktuueckoe 3anarueNel3. Pemenue 3aaau no reme «llapannenbHocTh
TUTOCKOCTEI» 53
[Ipaktnueckoe 3anstue Nel4. PemieHue 3amay Ha NepHeHIUKYISIPHbBIC
MpsIMbIE U MJIOCKOCTU o7
[Ipaktnueckoe 3anarue Nel5. Pemenue 3agau Ha Haxo0XJIECHUE
JBYTPAHHBIX U COOTBETCTBYIOIIMX UX JTUHEHHBIX YTIIOB 61
[Ipaktuueckoe 3anstue Nel6. Pemenue 3amau no pazneny «lIpsimbie u
MIJIOCKOCTH B TIPOCTPAHCTBE» 67
IIpakTnueckoe 3anatue Ne 17. BpinoiaHeHWe ynpaKHEHUH 110 pa3ieny
«IIpsAMBIE M TIJIOCKOCTH B IPOCTPAHCTBE 71
[TpakTueckoe 3ansTue Nel8. PemieHne mpocTedmmx KOMOMHATOPHBIX
3a1aqy 79



[Tpaktrueckoe 3anstue Ne 19. Pemenue 3amaq 83
[IpakTnueckoe 3ansatue Ne 20. Pemenue 3agau. BekTopsl Ha IJIOCKOCTH U

B pocTpaHcTBe. JlefcTBUS HaJl BEKTOpaMU 87
ITpakTnueckoe 3ansatue Ne21. CoctaBieHHe ypaBHEHUHN IPSIMbIX 90
[Ipaktrueckoe 3anstue No22. CocraBiieHHE ypaBHEHUH iockoctn 94
[Tpaktuyeckoe 3anstue Ne23. CocTaBieHHe ypaBHEHHS CHEPHI 97
[Ipaktnueckoe 3ansatve No24 BepinonHeHHWE yHpaKHEHUM MO pasjaeily
«BBeneHne neKapToBbIX KOOPAUHAT B IPOCTPAHCTBE) 101
[IpakTtnueckoe 3anstueNe 25. VhpolleHWEe TPUTOHOMETPUUYECKUX
BBIpOKCHUI 103
[Ipaktnueckoe 3anstue Ne 26. BoblnonHeHue yrnpakHEHUH Ha
HCIOJIb30BAHNE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB 104
[Ipaktnueckoe  3anatueNe27.  VmpolueHWE  TPUTOHOMETPUUYECKHUX
BBIpOKCHUI 109
[Ipaktnueckoe 3anstue Ne 28. BbIpakeHue TPUTOHOMETPUUECKHUX
byHKIM yepes apyrue. 110
[IpakTnueckoe 3anatue Ne29. BrplumciieHMe 3HAYEHWH BBIPAKEHUS C
MOMOIIBI0 (POPMYIT IPUBEICHUS 110
[Ipaktnueckoe 3andarue Ne 30. HaxoxneHue 3HauY€HUs BBIPAKEHUS C
MTOMOIUIBIO (POPMYIT CITOKEHHS 111
[IpakTueckoe 3ansaTueNe3 1. @opmysbl ABOMHOIO apryMeHTa 114

IIpaktnueckoe 3anarue Ne 32. BplnonHeHue yHnpakHEHUH Ha
UCIOJIb30BAaHUE  TPUTOHOMETPUYECKMX  (QYHKUMH  TOJOBHHHOIO

apryMmeHra 116
[IpakTnueckoe 3aHsTHeNe 33. [Ipeobpa3zoBanue CYMMBI
TPUTOHOMETpPHUECKUX (YHKLUHN B IPOU3BECHHUE 120
[IpakTueckoe 3ansatue Ne34. O6paTHble TPUTOHOMETPUUYECKHE

GbyHKIIH. 122
[IpakTHueckoe 3aHATHE Ne3s. Pemenne MIPOCTEUIINX
TPUTOHOMETPUYECKHUX ypaBHEHUN 127
[IpaxTHueckoe 3aHATHE Ne 36. Pemenne MIPOCTEMNIINX
TPUTOHOMETPUYECKUX HEPABEHCTB 129
[Ipaktnueckoe 3anstue Ne37. BpImojiHEHHE yHpakKHEHHUN O pasneny
«OCHOBBI TPUTOHOMETPHUH 132



IIpakTnueckoe 3angaTue Nel, Ciaoxkenue u
BbIYMTAHUE IBYX KOMILIEKCHBIX YHCeJI.

Leab paGoThl: 3aKpeNUTh HABBIKH BHINOJIHEHHS JAeiicTBUH
€ KOMILJIEKCHBIMH YHCJIAMH

Cnoscenue 08yxX KOMNIEKCHBIX YUCEN GbINOJIHAIOMCA NO
dopmyne:

(a1tbii) + (aztb2i) = (a1ta2) + (b1+h2) i

Ipumep: Haiitu cymMmMy IBYX KOMILICKCHBIX yncen Z1=3+4i;
Z>=-5+3I.

Pewenue: Z1+ Zp = (3+41) +(-5+3i) = (3-5) + (4+3) i = -2+7 i

1.BbInOJIHATE CJI0KEeHHEe KOMILIEKCHBIX wumcea (o
PYKOBOJICTBOM TIPEIIOIABATEIIS).

1) Zy=-3+5i, Z,=4-Ti;

2) Z1--2I3+1/4i,  Zo=1/4+5/6i;
3) 7, =-0,6+40,2i, Z,=-0,4-0,5i;
4) 7,=3,6+0.2i,  Z,=-1,4-0,2i.

5) Z:=3-0,7i, Z,=-340,7i;

6) Z1=-1+3i, Zr=4+51.

2.BpInostHuTE TPAHYECKH CJI0KEHHE YN CeJI:
1) Z1=-1+3i, Zr=4+5i

2) Z1=-1+3i, Z=4+5i

BorunTaHue AByX KOMILIEKCHBIX YHCEJI.
Brruntanue NByX KOMIUIEKCHBIX YHCENl OMpelensercs Kak
JEeNCTBHE 00pAaTHOE CIIOKEHUIO.
Boiuumanue 06yx KOMRIAEKCHbIX Yucen HAXOOUMCA NO
dopmyne
(a1tbuli) - (a2+b2i) = (a1- a2) + (b1-b2) i
IIpumep: HaiiTu pa3HOCTH 1BYyX KOMIUIEKCHBIX YHCENT:
Z1=4-3i; Z>=-3+5I.
Pewenue: Z1. Z> = (4-3i) -(-3+5i) = (4-(-3)) + (-3-5) i = 7-81i.
2.HaiiguTe pa3Hoctb Z1 M Z2 KOMILTEKCHBIX YHces: (0]
PYKOBOJICTBOM TIpEIOaBaTEIIs ).
1) Z1=4-2i, Z,=3+8i;
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2) Zy =5/6+3/4i,  Z,=5/6-1/4i;
3) Z1 =7/8-1/5i, Z,=3/8-1/51;
4) Z; =1,5-2,1i, Z»=0,5+0,9i.
5) Z1 =3/4-1/2i, Z»,=1/8+3/8i;
6) Z1=7/8-1/2i, Z>=-1/2i.

33113'—11/1 AJIA CAMOCTOATEIBHOI'O PCIICHUSA . Brerauciauts:
1. (2 + 3i)+ (3 - 5i);

2.(1+310)-(2+1);

3.(3+5)+(3-51).

/3. Tlpou3Beaure cj10KeHHE U BBIYMTAHNE KOMILIEKCHBIX

quceJ:
1). (3 +5i) + (7 - 2i). 2). (6 +2i) + (5 + 3i).
3). (=2 +3i) + (7 - 2i). 4). (5 4i) + (6 + 2i).
5).(3-2i)+(5+1i). 6). (4 + 2i) + (— 3 + 2i).
7). (=5+2i)+ (5 +2i). 8). (-~ 3 -5i) + (7 - 2i).

IIpakTnyeckoe 3anaTHeNe2. BoinojHeHHe ynpaKHeHMH Ha
YMHOKEHHe M [eJieHHe KOMILIEKCHbIX 4YMces, 3aJaHHBIX B
anredpanyeckoii popme.

Heab: 3akpenuTh yMEHHS M HAaBBIKM HA YMHOXXEHUE U JEJICHHE

KOMILJIEKCHBIX YHCEJ, 33JJaHHBIX B aJireOpanyeckon hopme
Ymnoorcenue - komnnexkcmwvix  uucen,  3adamHvix 6

anzedopauueckoul hopme evinoinaemcs no opmyne:

(a1+bai) (az+bzi) = (a1 a2 - bib2) + (a 1b2+ a2 b1) i.

[IpaBuno yMHOXKEHHUSI PacIpOCTpaHSIETCs W Ha OOJbIIEe YUCIIO
COMHOYHUTEJIEH.

IIpumep. HaiiTun npon3BeaeHne KOMILIEKCHBIX YHCEJI:

1)z1=2+3i, z2=-1-i;

2) 21=3-2i, z2=1+4i; z3=2-i,

Pewenue

1)z1=2+3i, z2=-1-i;



2172 = 2+3i)(-1-0) = (2(-1)-3(-1)) + (2(-1) +(-1)3) i= (-2+3) +(-2-
3) i=1-5i

2) 21=3-2i, zo=1+4i; z3=2-i.

212273

21 22= (3-2°)(1+4i) = (3-1-(-2-4)) + (34 +1- (-2)) i = (3+8) +(12-
2)i=11+10i

21+ 72 23 = (11410 i)-(2- )= (11-2-10- (-1))+(L1- (-1)+2-10) i =

= (22+10)+(-11+20) i=32+9 |

[Ipy MEPEMHOKEHNH COMPSKEHHBIX KOMIIEKCHBIX YHCET

z= (a +bi) u z= (a - bi) monyuum

7Z = (a+bi) (a- bi)=a%? —b%i? = a + b2=r?, T1e I MOLY/Ib KAXKIOTO
W3 COMHOXMTENeH. Wrak, IpoM3BENEHHME JBYX CONPSIKEHHBIX
KOMIIIEKCHBIX UMCENT SIBIISAETCS JeHCTBUTENBHBIM YHCIIOM, PABHBIM T2,
T.€. KBaJIpaTy MX OOMLIEro YMCIIa.

Pasenctso a? + b?= (a + bi) (a - bi) nokassiBaer, uro cymmy
KBaJ[PaTOB JIByX JEHCTBUTENBHBIX YHCET MOXKHO Pa3JIOKHMTh Ha
KOMIUIEKCHBIE MHOXHUTEIM. JTO pPa3liOKEHHE Ha MHOXKHUTENH
HEBBITIOJHUMO BO MHOYKECTBE JICHCTBUTENBHBIX YUCEIL.

Ipumep: Ucnoansysn dopmyay a’> + b? = (a + bi) (a - bi)
Pa3JI0KUTH HA MHOKUTE M 4M2+9n?,

Pewenue: 4m?+9n?=(2 m)? +(3 n)?= (2 m+3ni) (2 m-3ni).

3. Ucnioab3ys (popmyay a2 + b?= (a + bi) (a - bi) pazaoxurs na
MHOKHTEJIN:

l)a+b;

2) 2+/5;

3)5

4.HajinuTe npon3BeieHHe KOMILJIEKCHBIX YHCeJI.
1) z1=2-3i, Z2=-4+i;

2) z1 =2/3-1/4i, 22=2/3+1/4i;
3) z1=/5i, 2o=4/5i;

3) z1 =-1+6i, 22=6-i;

4) zy =5-3i, 22=2i;

5) z1=-1+6I, 22=6-i;

6) z1=2/3-1/3i, 22=1/3+4/3i;
7) z1=0,2-0,3i, 2,=0,5+0,4i.
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JesieHre KOMILUIEKCHBIX YK CeJl, 32JJaHHbIX B aJIre0pandeckoi

popme.
JleneHyne KOMIUIEKCHBIX YHCENl pacCMaTpUBAETCs Kak JeicTBuE,
aj+bgi _
0o0paTHOE YMHOXKEHUIO, U TIPOU3BOIUTHCA 1O  (hopmyre el
2 2
aiaz+b1by _Lazbl—albzi

T
a%+b% a%+b%

Ipumep: Haiitm wacTHoe OT JejeHuss uuciaa z1= 3+4i,
22=2-3i.

Pewenue:
3+4i - (3+4i)(2+31) - 6+9i+8i+12i :6+17i—12:—6+17i - -6 + —l
2-3i  (2-3i)(2+30) 449 449 13 13 13
5.BpInoJiHuTE JelicTBUS.
1, 1 3-2i (1+20)(2+0), (2+30) .
Da2 - 3) 1+3i 4) 3-2i ' ) (4+0)(2—20)’
6) (B+2i)(2-1), ) (a+bi), ) a+bi _a- bi, )ﬂ } 1+41 |
(2+30)(1+1)’ (a-bi)’ a-bi a+bi’ —2+i —-1+43i’
10 V5+i
) V5-2i

Bo3BeqeHne KOMILUIEKCHBIX YHCEJ B CTENEHb.

Bo3BeneHne KOMIJIEKCHOTO yKcia Z= a+ Bi B cternedb N (N € N)
OymeT paccMaTpuBaTh KaK  YaCTHBIM  ciydail  yMHOXEHHS
KOMIUIEKCHBIX YHCEIT

"=z-22...r2

HarypaibHble CTelIeHr MHUMOW ¢TUHHMIIBI 1.

i2=1;

i°= =i

i =2 i2=1;
o =i i =-1;
o =i%i2=1;
i7 =% i=-1;
B=i*i‘=1.

Vuureisas, uto i* =1, umeem 4" =j-i4*2=-1:

i*"3=_j rnen € N
[pumep: Boraucauts i°°



55=52+3
i55: i13*4+3: i13*4i3:1_ (_1) =1

6. Borumucjure:

1) i6+i20+i30+i36+i54;

2) i-i2+ii%

3) i+i%+id+ i+ i

4) (1- i)8

5) (1+ i)®

6) (1+ i)'3

7) (1-0)*2

7. Pa3jioxkure HA KOMILIEKCHbIE MHOKUTEJIH, NMPHUMEHUB
dopmyry

a? + b?= (a + bi) (a - bi):

1) a2 + 4b?

2) 1+/3

3)3

J1/3 IlpousBeaure yMHOKEHHE KOMILIEKCHBIX YHCeJI:

1). (2 +30)(5-T7i); 2). (6 + 4i)(5 + 2i); 3). (3-2i)(7 —1);

4). (—2+30)(3+5i); 5).(@A-DH@A+i); 6). (3 +2i)(1 +1i).
BEIIOTHATE J[E/CHHE:

2+ 30
IIpakTHyecKkoe 3aHATHE No3. JleiicTBUst HaJ

I[pl/lﬁ.]II/I)l(eHHLIMI/I SHAYCHUSHA YHCEJI

HCJ'IB pa6OTI>IZ 3aKpCIIUTh HABBIKU BBITTOJHCHUA ,ZLCI\/’ICTBI/II‘/’I Hanjg
HpI/I6J'II/I)K€HHI)IMI/I 3HAa4YCHUSIMU

Cioxenue le/lﬁﬂl/[)l(eHHbIX 3HAYeHUH yuces

['pannnia abCOMIOTHON MOTPEIIHOCTH CYMMBI HPUOJIMKEHHBIX
3HAYEHHUH YMceN paBHa CyMMe IpaHUIl aOCOJIFOTHBIX MOTPENTHOCTEN
OTHUX YHUCCII:

Ala+ b) = Aa+ Ab, (2.1)

Trac Ay b_ HpI/I6J'II/I)KCHHBIC 3HAYCHHUA YHUCCII, Aa )51 Ab _
TpaHUIIbI a0COJIIOTHBIX HOl"peIHHOCTeI\/'I COOTBETCTBYIOLIUX
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MPUOJIKEHUH.

['paHuIia OTHOCUTENBHOM MOIPENTHOCTH CYMMBbI BBIUUCIISETCS 110
dbopmyie

A(a+ b)

fTartr T T h

Bbruntanue npubamkeHHbIX 3HAYSCHUH dncell

['pannnia abCOMIOTHON MOTPEIIHOCTH CYMMBI HPUOJIMKEHHBIX
3HAYEHUH YMCeNl paBHA CyMME I'paHULl a0COIIOTHBIX MOTPELIHOCTEH
ATUX YHUCEN:

AMa —b) = Aa + Ab, (2.3)

rie ® u b_ MPUOJIMKEHHbBIE 3HAYCHUS YHCET; Aa , Ab rpaHULIbI

a0COJIIOTHBIX MOTPELIHOCTEH COOTBETCTBYIOIUX MPUOIHKECHUH.
I'paHnIia OTHOCUTENBHON MOTPEMIHOCTA CYMMBI BBIYMCIIAETCS 10

dbopmyre

(2.2)

Ala+b)
et Ty
YMHOXEHue, JeJIeHUe, BO3BEJCHUE B CTENIEHb MTPUOIMKEHHBIX
3HAYCHUU YMCEIl M U3BJIICUCHUE U3 HUX KOPHS

@opmynbl Ui OLEHKH TI'paHHIl aOCONIOTHOW MOTPELIHOCTH
NPOM3BEACHUS (YaCTHOTO CIJIOKHBI, TIO9TOMY Ha MpPAaKTUKE CHadaia
HaXOJAT OTHOCHUTENIbHYIO TOTPEUIHOCTh MPOU3BEIEHHs (YaCTHOTO), a
3aTeM TMOTPENIHOCTH MPOU3BEACHUs (4acTHOTro). Dopmynbl IS
rpaHul] a0COJIOTHOM M OTHOCHUTEJIBHOM IMOTPELIHOCTeH HEKOTOPBIX
GyHKIMI npuBeaeHBI B TaOIUIIE.

(24)
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@opMyJbl A5 TPaHUL] A0COJIOTHONW M OTHOCUTEJIbHOM
MOI'PEeIIHOCTENH HEKOTOPBIX (PyHKIMIA

['panuna
@Oynkius | ['panuma abcotoTHON NOTPEIIHOCTH OTHOCHUTEIILHON
MOTPEMIHOCTH
Aa  Ab
v =ab Ay = |b|- Aa+ |a| - Ab e =— 1
Y a b
Ao Ab  Ac
v=abc | Ay=|bc|-Aa+ |ac|-Ab+ |ab|l-Ac | g, =— 4+ — 4+ —
Y a b o«
Aa
y=a" Ay =na™!-Aa £, =N—
a
a Aa
y=a® Ayv=Z2a-Aa £, =2—
a
3 3 Aa
y=a Ay = 3a” - Aa £, =3—
a
Aa Aa
v = ‘.,u'lﬂ- ﬁ};r = — g =
2Va ¥ 2a
— Aa Aa
y=14a Ay =—— s ==
3va? ¥ 3a
a A |b| - Aa + |al - Ab ﬂ.ﬂ:+ﬂ.b
Vv =— wr= p g = — —_—
© b } b* ¥ a b

IIpumepbl Ha HaxokKIeHHe NPHOJMKEHHBIX 3Ha4YeHHI
(padoTa noja pyKoBOJACTBOM MpPeNnogaBaTeJisi)

IIpumep 1. Jlanbl npuOivkeHHbIE 3HAYEHMSI YHUCIIA ;
a, = 0,6. a; = 0,66. a,

11

x:

5 S]

= 0,67 Kaxoe u3 srux TpeX NpuOIMKEeHUN




SIBJISICTCS JTYUIIUM ?
Pemienue:

x == _
Jlanbl TpHOIMIKEHHBIE 3HAYEHHWs 4YUCIIA 3. a; = 0,6

= 0,66, a; = 0.67Kakoe u3 3THX Tpex NPUOIMKEHHIl ABIAETCS

JIquH/IM?
Pemenune. Haxomum:
2 2 3 1 2 2 33 1 2
Loz f-d=t e Bonsd =L B L gy =fog)
3 3 5 15 = 13 3 501 150 3
‘2 67 B 1
3 1000 300

JTyuumaM npuGmmkennem uucia X spnsercs @3 = 0.67.

Mpumep 2. [nuna aeramu * (€M) 3axmouena B rpaHuIIax

33 = x = 34 Haijigure rpaHylly  aOCOJIOTHOM  MOIPEHIHOCTH
U3MEPEHHUS IETAIIN.

Pemenue. IlpumeM 3a npuOIMKEHHOE 3HAYEHUE JUTMHBI
JleTanu cpenHee apudmeTnyeckoe TpaHuIL:

_ 33+34 _ = 33,5 (cm),

Torna rpanuna aOCOMIOTHON MOTPELIHOCTH
HpI/I6J'II/I)KCHHOFO 3HaueHUs JUIMHBI JleTaJldi HE MpeB3oizer
0,5 (em). Bemmunny 22 MojxHO HalfTH 1 Kak MOy pasHOCTh BEpXHeil

34-33
. Aa = =0,5 (cm). x
W HWXKHEW TpaHHI, T. €. 2 Jnuna neranu *,

HalileHHas ¢ TouyHOCThIO no da = 0.3 (CM:], 3aKJIFOYEHA MEXTY

HPUOMKSHHBIMH 3HAYCHUSIMU YKCITa * ;
335—05<x=<3354+05x=33510,5 (cm).

Ipumep 3. Haiinute rpanuily aOCOIIOTHOM MOTIPEIIHOCTH
npubmkeHHoro 3HaueHus 00,1968 uumcma X, Bce MUPPBI KOTOPOTO
BEPHBI B CTPOT'OM CMBICJIE.

Pemenne: I'pannia abcomOTHON MOTPEIIHOCTH ATOTO YHCIIa

12



paBaa 0,00005 , T. e. MONOBWHE EOWHUIIBI IOCJIECIHETO pa3psna,
COXPAaHSIEMOT'0 B 3aITHCH.

Ipumep 4. Yxaxure BepHble HUPHI (B IIMPOKOM CMBICIE)
CJIEAYIOLIMX YUCEIL:

1) 3,7340,056; 2) 3,627+ 0,00008

2) 4,73240,06; 4) 561274 £+ 500

Pemenue.
1) Tpammma morpemmoctn 2@ = 0.056 ye  ppesocxomut

eqMHUIBI paspsga gecaTsix (HepasenctBo 0096 < 0.1 geppoe).
CrnepnoBarenbHO, BEPHBIMU SBISIIOTCS HUPPHI 3 U 7.

2) Tak xak 4Ha=00008<0001" 15 pce mupps
MPUOJIMKEHHOTO Yucia 3,627 BEpHBI.

3) TMockompky 4@ = 0,06 < 0,1 gepypivu sBisrores wudypst
4ul.

4) Tax kax Aa = 500 < 1000

, TO BepHbI IUGpbI 5, 6 1 1
IIpumep 5. 3a npubnmxeHHoe 3HaueHHe uducna 26,7 B3ATO
yrcino 27. SBnsrorces i mudpsl yncia 27 BepHBIMA?
IIpumep 6. [Tpubnuxennoe 3HAYCHUE qyycia

9,587 £ 0,03 OKpPYIJIMTB JI0 IEPBOTO CIIPaBa BEPHOTO pa3psa.
IIpumep 7. B pe3ynbraTe U3MEpeHUN MONYYMIIN, YTO JJIHHA
KapaHjama paBHa 16 cM, a mmmHa kKomHATHI 730 cM. UTO MOXHO
CKa3aTb O Ka4eCTBE JABYX U3MEPEHUI?
Ipumep 8. Haiinute OTHOCHTENBHYIO TOTPEIIHOCTh YHCIIA
6,8, ecii 06€ UGPBI €ro BEpPHBI B CTPOTOM CMBICIIE.

Ipumep 9. Kakue uudpsl uucia 4,86 (0,3%) gpnmorcs
BEpHBbIMU?

X cTallio

IIpumep 10. ITpu BeIYMCIEHUN HEKOTOPOM BETMYMHBI
m3BectHo, uto © = & < 7.Ckompko BepHbIX WHDP HYKHO B3ATH,

YTOOBI HpI/I6J'II/I)KCHHOC 3HA4YCHHC @ pmeno OTHOCUTCIIbLHYIO
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norpemmHocTs He Gonpre -3 %72

Mpumep 11. Haiigure cyMMy - IpUOIHXCHHBIX 3HAYCHHUIA
upucen 8.8 £ 0,05; 4,3 + 0,05 u 3,575 1 0,0005.

Ipumep 12. BpruuciauTe pa3sHOCTh JABYX NMPHONMKEHHBIX
3HAYCHUH Yucen
a = 5,863 + 0,0005 n b= 2,746 + 0,0005. faiinure
Ala—b)us,_,.

Ipumep 13. Haiigure BepHble LUGPHI TPOU3BEACHUS
pUOIIKeHHBIX 3HaueHui yncen @ = 03862 1 b=08.

Mpumep 14. Boruucanre o6beM HUIHHAPA ¥ — TR*H,ecny

R = 45,8 cm,H = 78,6 CM. yxayure BepHbIe HDPHI OTBETA.
IIpumep 15. Haiigute rpaHuily aGCOMIOTHON MOTPELIHOCTH

YacTHOT'O NPUOIMKEHHBIX 3HaYeHUI qrces

a==8361+0005ub=37240,004

a

IIpumep 16. Brpruucinure b+c, eCIM H3BECTHO, 4YTO
a=72+1005b=3461003,¢c=5,09 1+0,04

IIpumep 17. BbluMcauTe OTHOCUTENBbHYIO IOTPELIHOCTb,
JONYIIEHHYI0 IpUd BBIYHCICHUM IUIOLIAJM  KBajapaTa, €Clu

NPHOIIKEHHOE 3HAYCHIE CTOPOHBI KBajpaTa pasHo ©8 105
IIpumep 18. BbluncnuTe OTHOCHUTENBHYIO MOTPELIHOCTb,
JOMYLIEHHYI0 IIpU W3BICYCHUM KBAJAPATHOIO KOPHA M3 4YHUCIA
76,8 + 0605.
IIpumep 19. Brruncaure rpanuily abcotOTHOW NOTPEIHOCTH
IIPU  HAxXOXKJECHUW THUIIOTEHY3bl IPSMOYIOJBHOIO TpPEYrOJbHUKA,

KaTeThl KOTOporo papkpl & = 26,8 ¢M,b = 44,6 cm.
IIpumep 20. C kakoil TOYHOCTBIO HAJI0 HM3MEPUTH JUIUHY
CTOPOHBI KBajJpaTa, YTOOb! MPU BBIYUCICHUM €0 IUIOLAJN I'paHHIIa

abCOMIOTHOI MOrpemHoCTH He mpeBbimana L €72 T'pyGoe

IPUOITIKEHHOE 3HAYCHHE CTOPOHBI KBapaTa paBHo 2 CM-
IIpumep 21. C kakoil TOYHOCTH HAJI0 U3MEPHUTH JATUHY pedpa

Kyb6a @, 4TOOBI MPH BBIYUCICHUHU €ro 00beMa rpaHuia abCONMIOTHON
14



37
norpemHoctn He mpesbimana 190 €77 MpyGoe mpubmkeHHOE

3HaueHHe pebpa Kyda posHo S0 €M,

IIpakTnyeckas padora Ne 4. BreinosiHenue
ynpakHeHuii no pasaeny «Pa3zBuTue mMOHSITHSI YHCIAY.

I_[e.m,: 33erl’[I/ITb YMEeHuda H HaBBIKH 110 pasaeiy
«Pa3BuTHe MOHATHS YHCIA».

KoMIulekcHblE  YHCla 3alMCBIBAIOTCS B BUE: a+ bi.
31ech a U b — nelicTBUTENIBHBIE YMCIIAa, a 1— MHUMas €IUHHUIA,
T.e. 12=-1.

Yucno a HaspIBaeTcs abciuccoit, a b — opaunaroit
KOMILIEKCHOTO yuciaa a+ bi. Komrmnekcuoe YUCIIO
0+ bi HasbIBaeTCsA YMCTO MHMMBIM YMCIOM. 3anuck bi o3Havaer 1o xe
camoe, yto 1 0+ bi.

MonyneM KOMIUIEKCHOTO Ypclia  Has3bIBaeTCs IUIMHA
BekTopa OP, n300pakaromiero KOMIIEKCHOE YHCII0 Ha KOOPIUHATHON
(xomriekcHO#) T1uiockocTu. ComnpskEHHBIE KOMIUIEKCHBIE YHCIa
UMEIOT OJTMHAKOBBIA MOJTYJIb

PaccmMoTpuM Ha TMJIOCKOCTH JAEKApTOBY MPSIMOYTOJBHYIO
cuctemy koopauHat XOy. KaxxaoMy KOMITTIEKCHOMY YHCITY
z = a + bi MOXHO COMOCTaBUTHh TOYKY C KoopauHatamu (a;b), u
HA000pOT, KaXA0M TOUKe ¢ KoopanHaTtamu (c;d) MOKHO CONIOCTAaBUTh
KOMIUIeKCHOe ynciio w = ¢ + di . Takum oOpa3om, Mexay TOUKAMU
TUIOCKOCTH M MHOYKECTBOM KOMIUICKCHBIX YHCENl yCTaHABIUBACTCS
B3aMMHO OJHO3HAaYHOE cooTBeTCTBUE. [103TOMY KOMIIIIEKCHBIE YKCTa
MOKHO M300pakaTh Kak TOYKM IJIOCKOCTHU. [TnockocTh, Ha KOTOpoit
M300paxaroT KOMITJICKCHBIC YMCIa, OOBIYHO HA3BIBAIOT KOMIUIEKCHOU
IJIOCKOCTBIO.

Ipumep. M300pa3um Ha KOMIUIEKCHOH MJIOCKOCTH YHCIIA

Z1=2+1;22=381;23=-3+2i;z4=-1—1.

15



Pemrenue:

o-—
T4

Apudmerndeckue AeiicTBUS HaJl KOMIUICKCHBIMU YHCIAMU T
e, 9TO M HaJ ICHCTBUTEILHBIMU: UX MOXKHO CKJIa [bIBATh, BHIYUTATH,
YMHOXaTh M JENMUTh Jpyr Ha xapyra. ClOXKEHHE M BBIYMTAHUC
MPOUCXOJIAT 110 TPABHITY
Cnoscenue 08yx KOMNIEKCHBIX YUCE] GbINOJIHAIOMCA NO
dopmyne:
(a1t+b1i) + (az+b2i) = (a1+az) + (b1+b2) i;
Boiuumanue 06yx KOMRMIEKCHBIX YUCeN HAXOOUMICA RO
dopmyne
(a1t+baii) - (a2+be2i) = (a1- a2) + (b1-b2) i
Ymuoocenue  Kommiekcuvlx  uucen, 3A40AHHLIX 6
anzeopauueckoii popme gblnoanAemca no opmyne:
(a1tbaii) (aztb2i) = (a1 a2 - bib2) + (a 1b2+ a2 bi) i.
Jenenune KOMILIEKCHBIX 4ymce, 3a/IaHHbIX B

aaredpanyeckoii gopme.
ap+bqi _ ajaz+byby _Lazbl—albz
az+byi a%+b% a%+b%

Tpumep. PemuTs KBapaTHOE ypaBHEHHE X2+2X+2=0

Haxonum muckpumunant D=h?-4ac=22—4-1-2=4—-8=—-4

[Momyunnu, yro D=—4<0 u, kazanock Obl, YTO peIIEHUE MOKHO
3akaHuuBath. Ho Her! B Hamem 3amanunm Tpebyercss peUIUTbH
ypaBHEHHE HaJl KOMIJIEKCHBIM MHOKECTBOM, & TO YTO AUCKPUMHHAHT
OTPHIIATENBHBIA 03HAYAET TOJBKO JIUIIb OTCYTCTBUE BEIIECTBEHHBIX
KOpHel. A KoMIUIeKCHble KOpHHM ecTh! Haiinem ux mnpojomxus
pemieHue:

16



—b+vD
2a

_—24/-4

X1z = , X12 = )

3amerum 4to V—4 = 2v—1 = 21 ¥ npofoKUM BEIYUCIICHUE:

Xl 2= ) = 2

X1:_1+i, Xzz_l'i
Otset: X=—1+1, X,=—1-I

CamocTosTenpHas pa60Ta

1 BapuaHT ‘ 2 BapuaHT
Ne 1. M300Opa3ute Ha TIOCKOCTH 3aJaHHBIC KOMILJIEKCHBIC
qucia

z1=4i z1= -5i

=3+ Z=4 +1

Z3= - 4 +3i Z3=-7 +2i

24= - 2 -5i Z4=-3-06i

Ne 2. IlpousBeaure cioxeHUE
qHCell:

1 BBIYUTAHUC KOMIIJICKCHBIX

a) (2 + 3i) (5 7i) a) (L) (L+1)
6). 6) (6 + 4i) (5 + 2i) 6) (3 + 2i) (L +1).
c) (3—2i) (7). o) (6 + 4i)3i.

1) (2 + 3i)(3 + 5i). (2 — 31)( 5i).

Ne 3. IIpousBeanTe yMHOKEHHE KOMIUIEKCHBIX YHCEI:

a) (2 + 3i) (5 7i) a) (1) (L+1)
6). (6 + 4i) (5 + 2i) 6) (3 + 2i) (L +1)
0) (3—2i) (7-1). o) (6 + 4i)3i.

1) (2 + 3i)(3 + 5i). 1)(2— 31)( 5i).

Ne 4. BeimosHuTe IeneHue KOMIUIEKCHBIX YUCET:

5+ 3i
1-—2i

5+ 3i
1-—2i

Ne 5. Pemunre ypaBHEeHUs:

a)x2—4x +13=0. |

a) 2,5x>+x+1=0.

17




| 6) X2 +3x+4=0 | 6) 4x2 —20x +26 = 0. |

IlpakTnueckass padora NeS. IIpeoOpasoBanme
BbIPAYKEHHUIl, co/lep KalIie PAINKAJIbI

Henab: 3akpenuTh NOHATHS NPe00Pa30BaHNs BbIPAKEHU,
co/iep:Kalue paauKaibl

OcHoBHbBIE CBOHCTBa apuMeTHYECKUX KOPHeH N-oil
CTeleHH.

JInst periieHust Tr00BIX HATYpaabHbIX yncen n 1 K 6onpimx 1 u
J'IIO6I)IX HCOTPULATCIIbHBIX YUCCIT au b BBITTIOJITHCHBI paBCHCTBA!

1°. Yab = Va - Vb;

2 "\/%: ig (b 0);

3. VVa="Va;

4°.Ya = "VaF;

5°. Vak =(Va)*

6°. lns moObIXx umcen a W b, Takux, yro 0<a< b
BBIMOJTHSIETCS HepaBeHCTBO vVa < Vb.

YnpaskHeHus1 Ha BbINOJTHEHHE NTPeoOpa3oBaHMIl:
1. Boruucamure:

a) V16; 6) V—1; B) V625;
r) VI, n V0, ) 'V1024;
x) V343; 3) V—243;
2. Borunciaure:

B) 81;

a) ¥27; 6) V-32; ;1) V64,
3 —27‘ 4 2 5 l 4 2
H) /Ta e) ’256’ )K) \/;9 3) 625"
4.Y1IpOCTUTD:
3
a) -ViT; 6) (V7 ®3¥3;

18



D Y 0 1% o Ver.

S5.HaiiguTe 3HaYeHNE YUCITOBOT0 BbIPAKEHHUSI.

a) V16 - 625; 6) V8-343; B) V32 243;
r) /0,00001 - 32

6. Haiinure 3HaYeHHME YMCJIOBOI0 BhIPAKEHUS.

a) V2739; ©6)Vi6v—8; ) V9 V9; r)V-25%25;

) Y243 o) 81 ) 4128 3) 3=625
A 3\/_—99 3\/§ ) 4\-/§ s 3\/__5 .

7.Hajiinute 3HaYEeHNE YUCJIOBOI0 3HAYECHUS.

243 3 17,

4|3 1 ‘-*\/E_ 5 _
a) 35 1E+%' 6) \/_1024 427’
B) 6\/—64 : ‘:/391: 3\/—32

100000000 16 27

8.CpaBHuTe uncia:

a) V7 wu Y40, 6)V5u V500;

B) V4u V87, r) V03 u /0,05;
n V-2u V=4, ¢ V-5 uV-3;
x)  V=5ui=3; 3)3/=0,4 u =03

9. BoiHecHTe MHOKUTEIN 32 3HaK KopHs (a > 0, b> 0):
aw4a;  6)V18b; B)V64c; 1) VaS;

1) V32b5; ) V64ab'l; x)V—128a7 3) V6al?bh2c*
10. BHecuTe MHOKHTEIH 1O 3HAK KopHsi (a > 0, b> 0):

a) 2v/3; 6) 3V5; B) 25\/5 r) aV7;
n b2 e) -bV3; x) -aby—4;  3) abzi/%.
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Pemure ypaBHeHus.
11. ayx*=4; 6)x3+4=0; B)x*=10; r)x®=75;
mx° = 3;

332_

12 a) 0,02x5-1,28=0; 0) 12—- 2 X

13. HajiguTe 3HaUeHUE BbIPAKEHUSI:

a) V3—v5-3++5 6)‘§/9—\/_-‘i/9+\/£
) V10 +v73- Y10 —v73 4 ) w17,

Va—17
/3
1.HajiTu 3HaYeHHe YHCJI0BOT0 BHIPAKEHHSI:
a) V24-9; 6) V48-27; B) /160 - 625;
3) V75 - 45 .

2. Pemmre ypaBHeHHS.
a)x1®—15=0; 6)x°—64=0; B)x +128=0.
r) 16x*-1=0; 1) 0,01x3 + 10 = 0.

IpakTnyeckoe 3anaTne Ne6. (O000meHne NMOHATHA O
NoKa3arteJe CTeleHH.

1. CBoiicTBa cTeneHel U KOpHel

CreneHpl0 yuciia a C HATypaJbHBIM II0Ka3aTeIEM n
Ha3bIBAETCS MPOU3BE/ICHNE N MHOKUTENEH, KasKIbIi U3 KOTOPBIX
paBHsieTcs a. CTeneHp yuciia a ¢ mokasareiaeM n 00o3HaJaroT a",
HanpuMep:

ﬂ'—-ﬂ' (I—ﬂ'ﬂ' (T—(Iﬂ'ﬂ' ﬂ'—ﬂ'ﬂ'ﬂ'ﬂ' .....
B o6miem cinyuae mpu n > 1 umeem
a'=aa.a. (1)

e —
n

Yucmo a Ha3bIBa€TCS OCHOBOM CTENEHU, YHUCIO N —

IIOKa3aTCJIEM CTCIICHMU.
20



[IpuBeneM OCHOBHBIE CBOMCTBA AEUCTBUM CO CTEIICHSIMU.

1. a™a” =an _aaa _ a=aa a=a™".
—_— — —_—

Ea ] n R
2. fawr = ata™ a™ = g = g™
)
n

3 (ab)” = (ablab). (ab)= a™b".

4. & _@z.a_ ma & o
a® AT X o™
ol d
»n
| -
5. — =a ™.
a®
- -\-\.\J'Z
6.(2) =22 2_2 (3
Yy, BEB5 B B
»n

[IpuBenennsie cBoiicTBa 0000mIAlOTCS 1JA  JTFOOBIX
MOKa3aTeIel CTEIEHU

1. ga¥ =a™", 4. 2 _Fr g0
a
ra T . 1 -
2 (e [ =a®. 5. —=a*
a -
ra -\lx ¥
oy a a
3. (ab) = a'ad*, 6. 21 -2 (3)
' et o

Yacto B BBIYHCICHUAX HCIHOJB3YIOTCS CTEICHH C
palMoHAIbHBIM MOKa3areiaeM. [Ipu 3ToM ymIO0OHBIM OKa3ajioch
Takoe 0003HAUECHUE:

a* =4 ()

Kopnewm n- oii cteneHn U3 4ncia a Ha3bIBAETCA YHUCIIO b,
N- 51 CTENIEHb KOTOPOT'O PaBHSETCH a:

b="4a b =a_(5)
KOpeHL TAKKE Ha3bIBaeTCA pameaJmM.
21



Kopenb HeueTHO cTenenu n Beerga cymectByeT. KopeHb
YETHOW CTENEHU 2n W3 OTPULATEIIBHOIO YUCJIA HE CYIIECTBYET.
CyliecTByloT JBa NPOTHBOINOJOKHBIX  YHCIA, KOTOpPbIE
ABJISIIOTCS KOPHAMH YETHOU CTETIEHU U3 MTOJIOKUTEIBHOTO YUCIa
a>0. IlonoxuTenbHBIA KOPEHb N- OH CTENEHH U3
MOJIOXKUTETFHOTO YKCIIa Ha3bIBAIOT apU(PMETHUECKIUM KOPHEM.

N3 ¢popmyn (3), (4) BbITEKAIOT TaKKE CBOMCTBA PAIUKATIOB

1.a"=%a. 7. mg el

=4a™. 8. aifb =%.

3. Yo ="d" 9. +fa’ =ld.

4. ™" =" 10. 3a™ =|al.

Hab=%a%5 . 11 (#af" -
6.ﬂ—=;§. 12. %a=-""a. (6
Ecnu crenens KopHA n = 2, TO oKa3aTelb KOPHS 0ObIYHO

HE MHIIETCS.
IMpumep 1. HaiiTh 3Ha4YeHNe BbIPAKEHUS
+J18-50 .
[TonkopeHHOE BBIpAXKEHUE PA3JIOKUM HA  IPOCThIE
MHOKHUTEIIH:

(]

=]
|

=]

(5]

a

Oy

J18-50 = .f3%5

=

2t =3.5.2=30.

IIpumep 2. YPOCTUTH BbIpa:KeHUE

36.‘(1:'}'5 mpH x>0, <10
Nmeewm:

m = .j6° |:‘c]‘lr1:]‘ = 6Fc5|-|}3|=—ﬁ:cif

IIpumep 3. U3Bj1€4b KOPEHD
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lfr:c
Ve

Nmeewm:
llfr i

mpH x <0, y>0.

"-’| _ —4-‘f
H

niy R ny
1)IIpeoGpa3zoBanue KopHs no GopmyJie aifb =Na" (7)
HA3LIBAETCS BHECEHHEM MHOKUTEJIS 0] 3HAK PaJHKAaJIa.

IIpumep 4. BHecTH MHOKUTEIND IO/ 3HAK KOPHS 5N2.

Ucxons u3 Gpopmyssl (7) moaydum 2 = 572 =450
IIpumep 5. Buectu MHOXHTENH MOJ 3HAK paavkKaia
Xy npu x<0.

HmeeM paBeHCTBO W = ()l = =l-xfy ==

2) IIpeoOpa3oBanue KOpPHA HCXOAs u3
" T iy
hopmy.Jibl ld'b = aife Ha3bIBaeTcsl BbIHECEHHEM

MHOZKUTEJIA U3-110d 3HAKa paJuKaaa.

IIpumep 6. BoiHecT MHOXUTENb U3-T10J 3HAKa KOPHS B
BBIPAKCHUU

~..|'{'c_ mpH x =0 .
[Tonyunm: ""{; =4 [..x: :]:x =xfx.

IIpumep 7. BeiHecTH MHOXKUTENb U3-110J] 3HAKA KOPHS
N mpH x =0 .
Umeem: V2% = Jl=x)2 ——xf2

IIpumep 8. BriHECTH MHOXKHTEID U3-TI0J 3HAKA KOPHS:
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=

—a b ot =—at B
Aat Bt =a354§..|'"|:_3__ ax=0.
Na Bt = ab*iath

n TR
asle, OWfc
PaaukaJjsl Buga e, ”'r, rae a, b — paunoHajgbHbIE
YA, HA3bIBAKTCH MOA00HBIMU. X MOKHO IPpUOABJIATH U
OTHHMATD:

afe +bie = fr;r—E:l:F{.'rE._ difc—bic = [a—é:rff?.
IIpumep 9. Ypoctuts:

3-8 +f32 =

IIpumep 10. CiioxuTh pagrKaib:

N v

IIpumep 11. BeinogHuTh AelcTBUE:

| 1 1 3
Y — 80 -=412 =
2 8 2 _?+2 _p[:l 4'\,11-

Na+ib=+a+b
3ameTum, 4TO PaBEHCTBO HE

BBITIOJTHAETCS. B 3TOM MOXHO YOSIUTHCS Ha TAKOM IIPUMEPE:

o a6 =3+24=7 fos16 =425 =5

IIpuBeneM npuMepbl YMHOKEHUSI PAIMKAJIOB.
IIpumep 12.
240352 =10+3-2 =106 .

I < of3) =TS8 = TS5 = AT6 < ofB =45

YTtoOBI MNEPEMHOXUTL paarKajibl C pa3HbBIMU CTCIICHAMU,
HX CHadajla IpCBpallarOT B paadKaldbl € OJAWHAKOBBIMH
CTCIICHAMM.
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IMpumep 13. [IepeMHOKHUM paTUKAIIbL:
(342 +a3)242 + 3 )= 342 242+ 34223 £ o3 242+ 3 -3 =
= 6+/4+34/6 + 246 +3 =15 +5:/6 .

Bo Bpemsi yMHOXKEHHS pauKaliOB MOYKHO HUCIIONIBb30BATh
dbopMyIbI coKkpallieHHOTO YMHOXeHus1. Hanpumep:

25+2f =(2.Bf +2-28-2 + (2] =12+ 4.6 +2=14+ 6 ;

(3 ++2] =(B) +30Bf 2 +3502) +12f =

=3.3+92+63+22=9.3+112:

242-43242+-8)-L2f -] =8-3=5.

Ecau pamukanel HaxonsTcs B 3HaMeHaTesne IpoOH, To,
HCIIOJIb3YyA CBOWCTBA paiuKaioB, MOKHO I/I36aBI/ITLC}I oT

UPPALMOHAIBHOCTH.
IIpumep 14. Panmonanusupyem 3HaMeHaTeNH Ipooeit

*’_ff*’_fﬂr
\f—
fff =

Bripaxkenus ‘Wr_ b+evd. ‘W'r_ _EN'G HA3BIBAIOTCS
conpsukeHHbIMH. [Tpou3BeicHHE CONMPSHKEHHBIX BBIPAKEHUH HE
COJICPYKUT PaIUKAJIOB:

[_anfg— c@_[_aﬁ— cofd |=a*h-cid .
DTO CBOWMCTBO UCHONB3YETCA JI PpalMOHAIU3ALUN
3HaMeHaTeJIeH.
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IIpumep 15. M36aBUThCA OT HPPAIMOHATHLHOCTH B

3HAMCHATECJIC:
1 32 A3 =42 -
A B BIA R e P

N3+s  [5+8F 0 254104343 14+543

s—3 (5= 3)5+43) B 22 11
245 2535+242) 65 +440
3.3 242 (33 -242 3.5 +2-2) 19

N2F -2 AT — B -
473/5 — 47 -4/5 — 4fis -

= I3 27 _[16 E 2.37 1s
T3 sl s 5= & — — _%/486 .
E 8 Ys81 3 ER 3

WN30aBumMmcs oT HPppalHuOHAJIIbHOCTH B 3HAMCHATCIIC I[p06I/IS
1 F3+33 _

G- (3-5)(E-45)

345 (333 o33m 4357 )
3-35 (335 )37 2335357 |

- él}-aﬁ— 33 +39 + 383 8243 ).

o

3. Bolunc/ieHHe HPPALMOHAIBbHBIX BbIPAKeHHU I

C nmoMomb0 CBOMCTB KOPHEH MOXKHO YNPOIIATH U
BBIYHCJAITh HPPAllMOHAIbHbIEC BbIPAKeHH.

IIpumep 16. Boruncauts
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paBEHCTBOM

33f43fi90 ~8ifisifsl
2324 + 63375

IMpumep 17. Berauciauts:

53/6+/32 339162 — 11518 + 23/75./50

Brimmonaum nencTBus.

Yacrto ucnonsiyercsi GpopMyIa TBOHHOTO pajguKana:

az b = S = S a’zb)(8)

IIpumep 18. Beruucaute

a=($e22 + 32 -2
TMockomsky 1—+2 <0, 10 -2 =421

Jlanbpiie numeem:

a+20232-1 =B +2 282 -1F =43+ 2253242 =1
= 3 =2 f-1-1

Hrtak, a = - 2.
IIpumep 19. Beruucaute

x=3/9+ /80 «3if9- .80 .

BOBBCH@M YpaBHCHHUEC B I(y6, BOCIIOJIB30BABIIUCH
(@+bf =a +5 +3abla+b)
[Tonyunnm s x KyOu4deckoe ypaBHEHHE

% =9+ .30 +9— /80 + 33/9 + /80 39— 80 -x,

wm x3—3x—18 =0,
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X =3 x,=sl3zi5] 1=+
MMEET KOPHU 2°

Bo MHOXeCTBe ACHCTBUTEIBHBIX YHMCEI HMEEM KOPCHb

4. OueHKHU 11l paAUKaJI0B
Ecimn

e
[

m )
— =0, azb20, T0 @

57 >0, mm Y 2 45" (1)
i

DTO HEPAaBEHCTBO MOXHO HCIIOIb30BATh JJIS JOBEACHUS
HEPOBHOCTEH, KOTOPBIE COJIepkKaT paIUKaIIbI.

Ipumep 20. lokasats, uto 3 >~2 .

Bo3Benss HepaBEeHCTBO B IIECTYH) CTENEHb, IOIYyYUM
OYEBHUJIHOE HEPABEHCTBO

AT =2], 37>2° 98

MoOXHO NPUBOJIUTH pagUKalbl K OJHON U TO U kK€ CaMOu
CTEIECHHU:

B =iRT =, 2
IlockonBEY iﬁ}%‘%;m «.n'r?:::-u'E

IIpumep 21. Ouenum 90 .
ITockonbky

8190 <100 ., To +/81 < +/90 < +f100 . Mtax, 9 < +f90 <10 .

IIpakTnueckoe 3ansitue Ne7. IIpeoOpa3oBanue

CTCIICHHbIX BLIpa)KeHI/Iﬁ
Heab: 3akpenuTh MOHATHS CTENEHH € MPOU3BOJIbHBIMH
MOKa3aTeJasaMHu.
a) CreneHb ¢ HATYPAJIbHBIM OKA3ATEIEM.
n
Omnpenesienue: a , TIe n-moboe HaTypaibHOE YHUCIIO
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Ha3bIBACTCS CTEIICHBIO C HATYPAIbHBIM [TOKA3aTEIICM.

a‘]‘l

=q-aa..a

Jiis ar00bIX umcenr & U b ar00BIX HEmpIXx 4Ymcenr M U n
CIpaBeIJIMBBI PABEHCTBA

aman — am+n

a™a® =agm " (a#0)

(ab)™ = a"b"

Gr =2 (b%0)

le
at=a
a®=1 (a#0)
0) Crenenb ¢ palMoHaAJIbHEIM II0KA3aTEIIEM.
Onpenenenne Crenenpto umucia a > 0 ¢ palyoOHalIbHBIM

m
TOKazaTesieM I= —, T/ie M-IeJIoe YHCII0, a N- HaTypalbHOE (n>1),

Ha3bIBACTCA YUCJIIO
m

an = am.
Mpumep 1.

1 7
7= 47, 6) 26=YB =35 w)a = Ya.
Jns  mo0bIX  palMOHANbHBIX 4YMcenl [ WS JHOOBIX
HOJ‘IO)KI/ITCJ'[BHI)IX au b cipaBeyIMBEI paBeHCTBA:
1°. a — aT+S
2°.a” .aS =a"" s,
30. (aT')S — aT'S’
4° (ab)" =a’b",
o (AT _ a”
5. ()" =47
HpuMep 2. HaﬁTH 3HAYEHUE Bmpa)KeHMﬂ:
1 4
(\/40 24)) 574 (\/ 24) 572 =1323-5-21-53 =
=24-54 54 244-544—21 5! = 10.

IIpumep 3.
L 11N/ 1 1
@bz _ (@2)*-(b2)? _ <“4_b4><a4+b4) E
a) — — L =q+ — b,
a4+b4 a4+bs a4+b4



a1,2_b2,1 (a0,4)3_(b0,7)3
) a%8+q04p0.74pl4 ~ 084g04p07 1pL 4
0,8,,0,450,7, 11,4
_ (a%*=p07) @*B+a%%p07+p1h) _ 04 _ 07
- a%8+q04p0.7 ypla -
300 200

IMpumep 4. CpaBuum uncia 2°°° U 3

2300 — 23*100 — 8100

3200 — 3200 — 32*100 — 9100

8< 9 = 2300 3200

Hpe)lCTaBI/ITL BBIPAKCHUE B CTCIICHU C PAallUOHAJBHBIM

nokasaresem (5-6).

5. a)V1T; 6)V5°; B)Y/317;
r) Ya?; ) V52, &) Y7711,

6. 2)2v8a; 6)333%?% ) V2Sax?;
e VGHG)  wVaVed o VaiVa

7. Hpe)ICTaBbTe BbIPpAKCHUEC B BI/II[e KOpHSHA U3 qncna
a) 77 6)4%  B)32s N2 git;

2

2
1) as e)2b 3; x) b3c7 3) a4 bs.

HaiiTu 3Ha4YeHne YNCIOBOT0 BhIpaskeHus (8-9):

5 10
8. a)164; 6)243%4; )83 - 81925,
1 1 3 1
r)8z; (83 : 95) ; x)(100000)°3 - (0,000001)3;
3)(15) 0 (4;)
9.2) V3 36 - 25:35; 6)(1/53) V25075 ; (53/55);
2

VIO (V2 B nJEs 2437 (1T

10.Ynpocture BbIpaseHne U BLIYUCJINTE €ro 3Haqe}me.

2 1. ) 1.3
2)273+()7"7° — 25%%; 6)81%75 + (E) - s
B) (2,57 + 0,4%%)(/2,5 + V0,4);
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37515 : (0.25V2163).

11.Ynpocrure BoipaxkeHue:
1

a-b x2—4
) 55,05 0) ;
a%5-p05 x—16
a+b . z—
B) 7= 1T )=
z3+2z3+4

a3+b3—a3b3
12. PaanomnTb HA MHO)KI/ITeJII/I.
1 1 1
a) 3+32 0) 4-43; B) a az r) (ax)z + (ay)s;
1 1 1 1
1) cz + C4 e) (3x)2 - (5x)2 XK) a +az +bzaz +bz,
1
3) x3y3 — x3 -_'y3+1,

/3. IlpencraBuTh  BbIpakeHHe B CTENeHH C

PALHOHAJBHBIM IIOKa3aTeJIEM
5
a) V2-15; 6)'Vb~.x) v a?¥a; 8) Va3Va*,

HaiiTi 3HaYeHMe YUCJI0BOT0 BbIPAKEHHS:

273 2 64
a)(1255 )% 6)(3_3

IIpakTnueckoe 3ansaTue Ne 8. Buruunciaenue

Jorapudmos.

Henp: 3akpennTh OCHOBHBIE NIOHATHS JIOrapu$moB.

OcHOBHbIE CBOMCTBa JorapupMuUUecKoil (hYHKIIMHM BBITEKAET
U3 CBOMCTB TOKa3aTelbHON (YHKIMU U Teopembl 00 oOpaTHOI
byHKINN.

1°.D(log, x)=R,  (MHOXECTBO  BCEX  HOJOXUTEIbHBIX

JIEMCTBUTEINIbHBIX YKCEN);
2.°E(log, X)=R (MHOXeCTBO BCEX JICHCTBUTEIILHBIX YUCEN);

3.°Jlorapudpmuueckass  ¢yHKuMs Ha  Bced  oOmactu
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omnpeneneHusiR,, Bo3pacraer npu a > 1 u yosiBaeT npu 0 < x < 1.
4° Tlpu ito6oM a > 0 (a # 1) BBINOIHEHBI PABEHCTBA!

a)log, 1 =0;
0)log,a =1;
B) log,(xy) = log, x + log,y npux > 0;y > 0;
r)log, (3) =log,x—log,y npux > 0;y > 0;

1) nist aro6oro yncna X > 0 moboro PE R
log, xP= plog, x.

Hajinute JorapudpmMm mo OCHOBAHMIO a qucia,
MpeACTABIEHHOr0 B BH/Ie CTeNeHu ¢ ocHoBaHueM a (1-2):

1.a) 3%=9; 6)3%=27;  B)3=8l; r) 3-1:§;
1
m 2°%=; ¢) 52=0,04; ) 5°=1; 3)9z = 3,

2.a)V16=2; 6)V125=5; BW49 =7, r)3/81 = 3;
2 3 3 2
n)273 = 9; ¢)325=8; x)81+=27, 3)1253 = 25.

ITpoBepuTh cIpaBeTHBOCTH paBeHcTBa (3-4)

3.a)log,16 =4; 0)logs 125 = 3;
1 1
B) log, ol —4; 1)log; T = —5;
n) log, 343 = 3; e)logs 0,04 = —2;
%) log,61 = 0; 3) 1g0,01 = —2).
4.a)log19 = -2; 6)logys4=-2; B) log /7 8=6;
3
r)log, 5 128 = ;1) log,, 0,008 = 3; ¢)logy, 125 = —3;
x) log\F 27=-6; 3)log02=-2
3
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Haiigure unciio x (5-8)

5. a)logsx = 2; 0)logz;x=—1; B)log,x = —2;
r) log, x= —3; n)log:x = —3; e)logsx = 0;
2

x) log1x = —3; 3)logix = 2.

6 7
6.a)log, 81 = 4; 0) log, 27 = 3,

2

B) log, 0,25 = —2; r)log gx = 3
7.a)log, V2 = —4; 6) log, 16 = —0,8;
B) logxé =-1; r) log, 0,64 = —2.
8. a)log,VZ = ; 6) log, 16 = 0.8;

1 1 4
B) logxg =-3 r)log, 16 = 3

Ipumep 9. Haiitu obJ1acTh onpenenennst GyHkumn
f(x)=logg(4 — 5x)

4-5x> 0

-5x> —4

X< 0,8 Ortsert: (+0; 0,8).

IIpumep 10. HaiiTn o01acTh onpenesieHust pyHKOun
f(x)=log,(x* — 3x — 4)

x2-3x-4> 0

x-4)(x+1)>0

(-00; —1)(4; +0).

Haiigure o6aacTh onpeneienus (11-12)

11. a)logz(x —5); 6)log (7 — 3x); B) log,(2x + 3)
r)log; (10 —5x); 1) logs(9 —x?); e) log 1 (X2 — 4);
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12. a)logg ;;)1(; 0) log, ZXX_+15;
243 7-2
B) 10g0,9 ﬁ; r) 101‘%3,1 Et

/3. IloBTOPUTH OCHOBHBbIE CBOMCTBA JIOTapU(MOB.

1.HaiiguTe uncio x:
a)logix = —3; 0)logix = 2.
6 7

2.Haiiaure 06s1acTh ONpeaeIeHUs:
a)log 75(6 +x—x?);  6)logs;(x* — 2x — 3).

IIpakTnyeckoe 3ansatue Ne9. IIpeoOpa3oBanme

JorapupmMuyecKnx BbIPaKeHUM

Iean 3ansaTHA:

o0pa3oBaTesibHasi — YIIyOMTH 3HaHUS TO Jorapudmam,
paccMOTpeTh  aJIrOpUTM  peIIeHUs TpeX TUIIOB MPOCTEHIINX
JOrapu(pMHUUECKUX YpPaBHEHUH, pacCMOTPETh NPUMEHEHHE CBOICTB
jgorapupma AN BBIUMCIEHUS  3HAYEHUH  JorapupMUUECKuX
BBIPAKECHMI;

BOCIIMTATEIbHAas, pa3BHBaIOLIast — POI0JIKATh
(GhopMHUpPOBaHKE Y CTYICHTOB TAKMX METOJIOB HAYYHOTO TTO3HAHUS, KaK
aHajaM3, CpaBHEHHE, 0000lIeHHe, cUcTeMaTu3auus y4eOHOro
nporecca.

[Ipn siro60M a > 0 (a # 1) BBINOJIHEHBI PABEHCTBA:

a)log, 1 =0;

0)log,a =1;

B)log,(xy) = log, x +log,y nmpux > 0; y > 0; (;iorapucpm
NPOM3BEICHUS PaBEH CyMMeE JIOrapu(moB);

r)log, (E)Zloga x—log,y npu x > 0; y > 0;(;torapupm
YaCTHOT'O PaBEH Pa3HOCTH JIOTapU(PMOB);
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1) s aroooro yucina X > 0 moboro PE R

log, xP= plog, X (gorapum crerneHu paBeH MPOU3BEICHUIO
noKasareJisi 5TOW CTeNeHH Ha Jiorapru(M OCHOBAHUS 3TOU CTETICHH ).

e) ¢opmyna mepexona OT OJHOTO OCHOBaHUs jorapudma k

JIPYroMy OCHOBAHHUIO:

logaleogbx, x>0,a>0a%#1b>0b=*1.

logp a

IIpumep 1. MUsBectno, uto log,5=a ulog,3 =bh.
Bripasuts log, 300 uepe3 au b:

Pewenue: log, 300 = log,(3-52%-2%) = log, 3+
2log, 5+ 2log,2 =b + 2a + 2.

Ipumep 2. Beipa3uTts jgorapudm 1o OCHOBAaHHIO2 BBIPAKCHHUS
8a3Vb*:
7 4
Pewenue:  log,(8a3Vb*) =log, (23 a3b7) = 3log, 2 +
3logya + %logz b=3+3log,a+ %logz b.

Ipumep 3. Haiitm x, ecim logs x =logs 7 + 2logs 3 —
3logs 3.
Pewenue:
logs x = logs 7 + 2logs 3 — 3 logs 3.
logs x = logs 7+logs 32 — logs 33
7-9

logs x = logs '

X:—
8
Otset: —
. lg72-1g9
IIpumep 4. HaiiTi 3HaueHNE BBIpAXKECHUS ﬁ:

72
lg72-1g9_ 185 1g8 1g23 31g2 3
Pewenue: 2—-—8"= "9 -8B _“BZ 7
lg28-1g7 1g=~ lg4 lg22 21g2 2
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Ipumep 5. Yro Gonbie:log, 3 + log, 7 uau log,(3 + 7)
Pewenue: log, 3 +1og; 5 =log, 37 =log, 21
log,(3 + 7) = log, 10 2>1
21>10 , Tkx. 2>1, log, 10 < log, 21,
cnenoBarenibHo log, 3 +log, 7 > log, (3 + 7).

6.h3BecTHO, uTO logs 2 =a u logs3 = b.
Bripasute uepez au b
a)logs 12; 0) logs 1,5; B) logs 72; r) logs 30.

7. Ilposorapudgmupyiite 1o 0OCHOBaAHHIO 3:

29a*VF 62 (V@b (S

— ) 02

GJ—
8. IIpoaorapudmupyiite no ocuoanuio 10:
1 1

1 1 1 24" E

111 0,1a 10p3g "5

a)(100c3d2)73; 0) . B L

a3\/ab p 6g

9.Bpruncaure 0e3 Ta0AMI W BBIYUCJIMTEILHBIX
HHCTPYMEHTOB:

\r256t_17
T

] ) 1

r3 t0,3.

4
5

a)log,, 4 +logy, 3; 0) logs 2 + log; 4,5;
B) log, 7 — log, —; g8 + 1g 125;
n)lg13 —1g130; e) logg 3 + loge 12;
10.Joxazkure, 4TO:
a)logs 7 +log; 3 > 2; 6)log1 3+ log3 < -2
11.HaijiguTre X, €Cjn:
a)log; x = log3 1,5 + log; 8;
0)log; x = log; 12 — log, 4

B)logo3 x = 2logy3 6 —logg3 12
r)log, x = 3log, 4 — 2log, 6.
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12.HaiiguTe 3HaYeHUE BbIPAKEHUSA:

ARELE G)log, 11— log, 44;
lg8+1g18
B)l0gp3 9 — 210gp,3 10; r)%-

13.Y1o0 00abIIE:

a)logz 4 + log; 7 wuau log;(4 + 7),

0)logs 2 + logs 1,5 unu logs(2 + 1,5);

B)log, ;3 + logy 7 4 naunlog,,(3 + 7);

rlogge 1,3 + 10806 1,2 + nimnlog (1,3 + 1,2).

/3.

1.Beruuciaure 0e3 TA0JIMII | BBLIYMCJINTEIbHBIX
HHCTPYMEHTOB:

a)log = 2 + logs 6,25; 6)log 525 — logs 72_51;'

IIpakTHYeckoe 3aHATHE Nel0. Pemienue
JorapupmMuyecKkux ypaBHEHU U HEPABEHCTB.

Ienu:

Oébpazoeamenvnaa:  TPONOIKUTE  (GopMUpOBaHHE Y
CTYZICHTOB YMEHHUH pelIaTh Jorapu(pMuiecKre ypaBHEHHUSI.

Bocnumamenvnan: BOCIIUTAHHE  CaMOCTOSITEILHOCTH,

TBOPYECKOT'O MOoAX0Ja K pCHICHUTIO 3a/1a4.
Paseuealomaﬂ: Pa3BUTHEC JIOTUYCCKOT'O MBIINIJICHUS, HABLIKOB
CPaBHUTCIILHOI'O aHAJIM3a.

Pewenue nozapugpmuueckux ypasnenuil.

1.YpaBHeHus, colepikallyl0 IEPEMEHHYI0 TI0J 3HAKOM

norapudma,  HaszpiBaeTcs  JorapupmuyeckuMm.  Ilpocreitmum

JOTapu(pMHUUECKUM YpaBHEHUE CIY)KUT ypaBHeHHUs Buaa log, x =
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b(rnea>0, a # 1).

2. Pemienue norapudmudeckoro ypasueHus suna log, f(x) =
log, g(x) ocHOBaHO Ha TOM, YTO TaKO€ YpPaBHEHHE PABHOCHIHHO
ypaBHeHuio f(x)= g(x) mnpu JOMOTHUTENBbHBIX ycinoBusax f(x) >
0,g(x)>0.

3. [IpoBepka HaiiICHHBIX 3HAYEHUH HEM3BECTHOIO MO YCIOBHUIO
ypaBHEHHUS B OOIIEM cllydae SBISETCS HE0Os3aTeNbHONH. MOXKHO
BBISIBUTH TOCTOPOHHHE KOPHU M C MOMOIIBI0 HAXOXKJEHUS 00JIacTh
OTIpeIeJIeHNUs] HCXOAHOTO YpaBHEHUs (3Ta 00JIaCTh 33/1a€TCsI CHCTEMO
Hepasencts f(x) > 0,g(x) > 0).

41lpu pemeHun JOrapu@MHUUECKUX YpaBHEHHUH YacTo
OBIBaET, MOJIE3€H METO BBEICHUS HOBOM MEPEMEHHOM.

5. Ilpu pemieHnH ypaBHEHUH, COAEPKAIIUX NIEPEMEHHYIO U B
OCHOBaHMHM, M B [IOKa3aTele CTENEHH, WCIOIb3YeTCs METOA
jgorapupmupoBanus. Eciam mpu 3TOM B IOKa3aTeld CTENEHH
comepxkutcs sorapupmM, TO 00€ UYACTH ypaBHEHHUS  HAJAO
nposiorapu(MUpoOBaTh MO OCHOBAHHUIO 3TOTO JOTrapuQma.

Pemmte ypaBHeHue

Peumnre ypaBHenus.
Dlogs(x—2)=1
logs(x — 2) = logs 5

x -2=5
x=7

Otger: 7.
2)log;logzlog, x=0
log, log; log, x = log, 7°
logzlog, x =1
log; log, x = log; 3
log,x=3
x=23
x=8 OrtBer:8
3) log, (x% + 4x + 3)=3
log,(x% + 4x + 3)=log, 23
x> +4x+3=8
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x>+4x+3-8=0

x>+4x-5=0

x=-5; x=1.
Ortsert: -5;1.

4)logs(2x+ 3) =logs(x+1)
Pewenue:

2x+3=x+1, 2x—x=1-3, X=_23'
@{

2x+3>0, 2x > —3, S>> ——,
Xx+1>0, x—13>0, 2

x> 1.
X=-2 HE BXOAMT B 00s1acTh onpeaeneHus. OTBET: HET KOpHEH.

5) log,(x* —3x+ 1) = log,(2x — 3)

Pewenue:
{XZ —3x+1=2x—-23,
2x—3>0,
{X2—3x—2x+1+3 =0, { (21 s
2x > 3, X ,
OrBer:4.

6). logs(x + 6) +logz(x —2) = 2
Pewenue:
log;(x + 6)(x-2)= logs 32
{(x+6)(x—2) =9, {XZ —2x+6x—12-9=0,
=

x+6>0, X > —6, =
x—2>0. X > 2,

x> +4x—21=0,

{ X > —6. =
X > 2,

[x = -7,
X =3,
X > —6,
X > 2.
X=-7 HE BXOJHT B 00JIACTh OIPEICTCHHUS.
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OtBerT: 3.

Nlog3 x-log,x —2 =0
Pewienue:
OJ3: x> 0. O6o3nauum log, x =y, Toraa
y?-y-2=0
Y1:_11 y2:2
log, = —1,
x=21
1
X=.
log, x =2
x=22
x=4

1
OTBeT: p 4

8) Xlogz x+2:8
Pewienue:
[IponorapudmupoBar 06e 4acTu ypaBHEHHS 110 OCHOBAHUIO

2, oJIly4uM

log, x log, 8

log,(x + 2) - log, x=3

logs x+2log,x—3 =0

Iycts y=log, X, Torga y*+2y-3=0

yi = -3, Y2 = 1

log,(x+2) —

log,x=1 log, x = =3
x=21 x=27
x=2 X:%
Tposepxka: 21°822%2 = g ; 21*2=8: 23=8-pepno
log 12
é 0 =8 (%)‘3*'2 = 8; (%)‘1 = 8- BepHo. Orger: %, 2.
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9.logg; 4x + logs(x* +75) = 1

Pewenue:
! 1
Ilepeiinem K 0IHOMY OCHOBaHHIO 5. logg, 4x = 'lzgg 5: );
5Y,
1
=5 tlogs(x? + 75) =logs 5 /logs 0,2 = —1
logs 0,2

-logs 4x+logs(x* + 75) =logs 5

logs(x? + 75) =logs 5 + logs 4x

logs(x? + 75) =logs5 - 4x

logs(x? + 75) =logs20x

x*+75=20x

x2-20x+75=0

x=5, x=15.

I[IpoBepka MOJATBEPKIAET, YTO 3HAYEHHS X=5 U X=15- KOpHH
JIAHHOTO yPaBHEHHUSI.

10. log,(x* —4x+4) =1

Pewenue: log,(x* —4x + 4) = log, x

x> —4x+ 4 =x, x> —4x+4—-x=0,
x? —4x+4>0, ) x—-2)x—-2)>0,
x>0,x*0, x>0, x+0,
x*—5x+4=0 [l
= X > 2 = x>2 x4
x>0,x+0 x>0,x#1
OrTBer: 4.

Pemenue jorapupmMmnyecKux HepaBeHCTB.

1. HepaBeHcTBO, comepKalllylo MEPEMEHHYIO TOJIBKO O]
3HAaKOM Jorapu(MoB, Ha3bIBa€TCS JOrapu(PMUUECKUM.
2. Pemenue norapuMuyeckux HEpaBEeHCTB OCHOBAHO Ha
ToM, uyTo (QyHKUMA y= log,x mpu a> 0 sBisercs MOHOTOHHO
BO3pacCTarollEeH, a IIpu
0< a < 1 MOHOTOHHO YOBIBAIOIIEH.
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(o8, 2) <108, (), 7o) >0
2> FG) > 9(0).

(o8, 3) < 108 (), e =0
prast ) < 9,

3.Jlorapudmudeckoe HepaBeHCTBO BUIA 10gr(y) @(x) > b

f(x) >0,
SKBUBAJIECHTHO JBYM CHCTEMaM HEpPABEHCTBA! p(x)>1, u
f(x) > (@)’
@(x) >0,
0<oplx)<1,
f(x) < (e(x))P.

AHaJOrMYHO pelarwTcs U JorapupMuueckue HepaBeHCTBA
Buja log () @(x) < b.

IIpumepll1: Haiitu HauOoJIb1Iee neJsoe X,
YI0BJIeTBOpsiIOllee HEPABEHCTBY:

a) log;(2x—5) < 2.

Pewenue: log;(2x —5) < 2.
log;(2x—5) <
log 32(:){Zx —5<09, {ZX < 14, {x <7,
3 2x —5>0, 2x > 5, x> 2,5
S25<x< 7.
OTBeT: HauOOJIBIIIEE LIETOE YHUCTIO 6.

0)logz;(2x+ 1) —logz 5< 0

s g1 <loges | o[BH1<3
2x < 4 X <2
(:){ZX > —1‘:’{x > —%‘:’

42



1
(:)—E <x< 2.
OTBET: HauOOJIbIIIEE [IEJIOE YHUCIIO 1.

B)logi(5 — 2x) > —2.

Peme:me: logi(5 — 2x) > -2
logg(S — 2X%) 3> logé(é)_2
logg(S —2x) > logé 9

1
Tax kak ~ < 1 TO HEpaBEHCTBY y/I0BJIETBPAIOT TOJILKO TaKHe

YHCIIa X , JUIst KOTOPBIX BEITIOJTHEHO ycioBue 0< 5 —2x < 9,
5<-2x <4,
25>x> -2,
—2<x<2,5.
OrtBeT: HauOOJIbIICE IIEJIOC YHCIIO 2.

r) logy405(3 —x) > 1

Pewenue: logy,os(3 —x) >logyios(x+0,5)
Jlorapudmuueckoe  HEpPaBEHCTBO  JKBUBAJIECHTHO
COBOKYITHOCTH JIBYX CUCTEM
3—x>0, 3—x>0,
HepaBeHCTB{ x+5>1, U {0 <x+05<1,
3—x>x+40,5, 3—x<x+0,5.
Perraem nepByro U3 3TUX CUCTEM:

3—x>0, —X > —3,
{ x+5>1, (E){ x>1-05 <
3

—x>x+4+0,5, —-x—x>0,5-3,
x <3, x < 3,
{ x> 0,5, <=>{X>0,5,<=>
—2x > —2,5, x < 1,25,

<0,5< x < 1,25.
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Pemraem BTOpYyto cucremy:
3—x>0, x<0
{0 <x+0,5< 1,(:){—0,5 <x<05= HET o0mmx

3—x<x+0,5. x> 1,25
peLICHU.

PeleHneM UCXOIHOIO HEPABEHCTBA SABISETCH 00bEIUHEHHEM
JBYX perenuit atux cucrem T.e. X€ (0,5;1,25)
Pemure ypaBHenue (1-4):

1.a)2=10;  6)(03)*=7; 89 =07 nl0*=m;
me)logy,x=—1; wlgx=—-2; 3)logox = —%.

2. a)log,(3 —x) =0; 0)logp3(5 +2x) =1
B)logi(2x —5) = —2; 1) log,(x%®+ 2x + 3) = log, 6.
3

3.a)log, x =log, 3 +log, 5
0) log, x =log, 12 — 2log, 2;
B) log, x = log 7 2 +log: 3;

r)log, x + %loga 2 =log,2 3;
n) log?x=1;  e)log? x-logzx — 2 = 0;
K) logé x+logg, x = 2; 3)logs (x+1) + logi(x + 1) = 5.
4
1 5 1 6 _
4. a')lgx—6 + lgx+2 L 6) lgx+1 + lgx+5 L

B)log, x + log% =5; r)2log sx+ logxé = 3.

Pemure cucrtemy ypaBHeHH.

x+y=7,
5 ) {lgx+lgy= 1;
5 {log4x+ log,y =1+log,9,
) x+y—20=0;
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){ lg(x® +y?) =2,

logygx +1ogygy = 1;
{logl(x +y) =2,

T 3

logs(x—y) = 2.
Pemnth HepaBeHcTBa (6-8).

6. a)logzx>2; 0)log,x<0,1,
B)10g0’7 X > 5, r)logo‘z X < _2.

7. a)log,(x? —x—4) < 3; 6)logs (12 — 2x — x2) > 2;
B)lg(x? —x+8) = 1; r)log,(x+ 1)+ log,x < log, 2.

8. a)lg?x+2lgx>3;  06)log? x-log, x < 6;
B)4% — 2% < 2; NG - 2% > 3.

IIpakTnyeckoe 3ansarue Nell. BoinosHenune ynpakHeHHi
no pasneny «Kopnwu, crenenu u jorapudpmon

Heap padorbr: OO00MNTE U CUCTEMATU3UPOBATh 3HAHUS 110
pasneny «KopHu, cremeHM M JorapuMbl»; 3aKpernuTb YMEHHS
HCIIOJIB30BAaTh MOJYUYCHHBIC 3HAHUWA IJI BBIIIOJIHCHUA Sa}IaHI/If/'I

Bonpocs! 1151 ppoHTAIBHOTO Onpoca.

1. ChopmynupyiiTe onpeaeneHre KOpHs N-0i CTeneHu.

2. ChopmynupyiiTe OCHOBHBIE CBOHCTBA apHU(PMETHUICCKHIX
KOpPHEU N-0M CTENEHMU.

3. CremneHb ¢ MPOU3BOIIEHBIM TIOKA3aTEIEeM U €0 CBOWCTBA

4. Chopmynupyiite OInpezeeHue JorapupMUUECcKOn
GyHKIHH.

5. Cdopmynupyiite oOcHOBHBIE CBOICTBa JIorapupMudeckoi
byHKINA

BeinoiHenue ynpakHeHUi.

1.Bbruncianre
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a) 3°.97%; 6) 2°-47°; B) 5°.1257%;

6°-2° 9¢.21¢
DA 364 ; ©) —
2.Haiigure

a) logs 10+logs 25, 6) log, log, log; 81;
lg8+I1g18 |
lg8+1g18 0g, log,, log, 32
Y 21g2+1g3° P9 B B
3. Pemnre ypaBHenune
a) 203 —g*3. 6) 21* 42" =48
B) 52 =125*~ r) 77 =343

4 Pemiure ypaBHeHuUe
a)log: (x+2)=log. 6; o) log,(3x-1)=log, 5;
g) 1094 (5Xx+2) =log,12; 1) log,(4x+3)=1log, 11
S5.Haiigute 06sacTh onpeaeseHus yHKIHMU
a) ¥ = log, (2x-4); 6) y = log, (5x-15);

B) y =log, (6x +18)
6.Pemure HepaBeHCTBO

1 3x 2 x—2. 1 4x 1 x+%
SR IR H

7.Pemiute ypaBHeHHe

2 logZx—log, x-6=0

B) r) 4-3-2"+2=0;
n) 5% —-6-5*+5=0; e) 81*-10-9"+9=0
8.PeminTe HepaBeHCTBO

(£J3X4 N 83X_6
a) 52><+5 > 125)(76; 6) 2

5 Iog§x+4log5x+3:0;

logZx+2log, x+3=0

; B) L > 4973,
7)(
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(£J3X4 2 83X_6
r) 2

9. Pemiute ypaBHeHHe
a) 22 £3.2%1 1 7.2% —68.
6) 32X+3 _32><+l :162

Bui0paTh npaBHJIBLHBII 0TBET

1. HaiizuTe 3Ha4eHHe BbIpaKeHusy 652 — 562 =

1)11; 2)33; 3)121

2HaiiuTe 3HaueHne Bepazkenns (V13 — \/7—) (V13 + \/7_)
1)20; 2)36; 3)63.

3HaiiguTe 3HaYeHUE BbIPAKEHUSA 5% %

1)15; 2)45; 3)30

o (3X)3x7?
4. HaiiguTe 3HaYeHUE BbIPAKEHUSA =T
11,5; 2)135; 3)4,5x.
a3,21a7.36

5. Haiigure 3HaYeHHe BIPAKEHHU S —&s7  IpH a=12
1)24; 2)144; 3)1

6. Haiigute 3HaYeHNe BHIPAKEHU S
1)8; 2)4; 3)16

x5x7

— pH x=4

7. Haiigure 3Hayenne Bpipazkenus 5%3625032

1)125; 2)25; 3)5
362
8. Haiinure 3HaYeHHe BBIPAKEHHU S ol
1)0,3; 2)27; 3)3
9. HaiinnTe 3HaueHue Boipa:xkenus (log, 16) (loge 36)
1) 8; 2)32; 3)12
10. Hajiigute 3HayeHnue Bbipaxenus: logs 60 — logs 12
1) 5; 2)1; 3)0
logs 25

11. HaiinuTe 3HaYeHHE Bblpa)l(eﬂl/lﬂlog—s
5
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1) 5; 2)2; 3)125
12. Haiinute 3Hauyenue Boipa:kenus (logs 125) (log, 16)
1) 60; 2)20; 3)6
13 Haiigute 3HayeHue Bbipa:keHus: 1log,o 100
1) 2; 2) 1000; 3)10
14. HajiguTe 3HaUeHUE BbIPAKEHUS
10g12 252 — 10g12 1, 75
1) 144; 2)2; 3)12

IIpakTHdyeckoe 3ansgTue Ne 12. Pemmenne 3aga4 Ha
HCI0JIb30BAHME AKCHOM CTePeOMEeTPHH.

enn:

- U3YYHUTh MaTEpHA IO TeMe: «AKCHOMBI CTEPEOMETPHUH U ITPOCTENIITNE
CJIEICTBHSI U3 HUX», HAYYUTHCS IPUMEHSATh aKCUOMBI [TPH PEIIEHUH 3a/1a4

- CITOCOOCTBOBATh PA3BUTHIO JIOTUIECKOTO MBIIIJICHHS 00yJaroIIHXCsl.

KoHTpoJibHbIE BOIPOCHI.

1.YTo Takoe crepeomeTpusi?

2.HazoBuTte OCHOBHBIE (PUTYpHI B IPOCTPAHCTBE.

3.ChopmynupyiTe TpH aKCHOMBI CTEPEOMETPHH.

4.JlokaxkuTe, 4TO yepe3 MPSMYIO U He JISKAIIYI0 Ha Hell TOUKy
MOKHO ITPOBECTU IJIIOCKOCTb U IIPHU TOM TOJIBKO OAHY.

5. JIoOKaXuTe, YTO €CM JBE TOYKH TMPSMON MpUHAIIEekKAT
IMJIOCKOCTH, TO BCA MpAMasd NPUHAAJICIKUT ITIIOCKOCTH.

6./lokaxkxurte, 4TO yepe3 TPU TOUKH, HE JIeKallhe Ha OJHOU
HpHMOI\/JI, MOKHO IIPOBECTU MIIOCKOCTD, U ITPUTOM TOJIBKO OAHY.

3apaunm:

3amauda 1. MOXHO 1 yepe3 TOUKY NepecevyeHms ABYX JaHHBIX
MPSIMBIX TIPOBECTHU TPETHIO TIPSMYIO, HE JICKAIYI0 C HUMH B OJHOM
miockocTh? OOBICHUTE OTBET.

3amaua 2. Touku A, B, C nexar B KaKI0¥ U3 IBYX pa3IMUHBIX
IJIOCKOCTEN. JIOKa)KuTe, 4TO 3TU TOUYKHM JIEKAT HA OJHOU MPSIMOIA.
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3agayva 3. JlaHbl TpU pa3anuyHbIE NEPECEKAIOIIUECS MIOCKOCTH.
JoxaxuTe, 4TO €CIM JIBE U3 MPSMBIX NEPECCUCHUS ITUX IIIOCKOCTEHN
MIEPECEKAIOTCS, TO TPEThsl MpsiMas MNPOXOAUT 4Yepe3 TOUKY HX
1epeceyeHUsl.

3agaya 4. YeTbIpe TOYKH HE JIeKaT B OJHOM MIIOCKOCTU. MoryT
JM KaKue-HUOyAb TPHU W3 HUX JICKAT HA OJHOU mpsmoii? OObsICHUTE
OTBET.

3amaua 5. JlokaxkuTe, 4TO uepe3 JIOOYI0 TMPSAMYIO MOXKHO
IIPOBECTH IIOCKOCTb.

3amaua 6. Jlokaxxurte, 4TO 4Yepe3 JOOYI MPAMYIO MOXKHO
IIPOBECTH 110 KPaHEW Mepe 110 IBE Pa3IMYHbIE INIOCKOCTH.

TecToBoe 3ag1aHue.
Bbi0paTh npaBUJIbHbIE OTBETHI.

Bapwuanr 1.

1. Crepeomerpus — 3T10:

1) pazgen reomMeTpuH, B KOTOPOM H3y4arTcs (UIypsl B
IIPOCTPAHCTBE;

2) HayKa O CBOMCTBaX reOMETPUUYECKUX (HUTYD;

3) pa3men TeoMeTpuH, B KOTOPOM H3y4aroTcsi (Urypsl Ha
IJIOCKOCTH;

4) HayKa O CBOWMCTBAx TPEYTrOJbHHUKOB.

2. OcHOBHBbIMH GUTrypaMu B IPOCTPAHCTBE SABJISIIOTCS
1) OKpYKHOCTB;

2) TOuKa;

3) mpsimast;

4) TII0CKOCTb.

3. B mpoctpaHcTBe B3fITHI JIB€é NPOU3BOJIbHbIE TOYKH.
Kakoe u3 yrBepakaeHuii iBjisieTcsi BepHbIM?

1) oHu mpHHAIEKAT OTHON TUTOCKOCTH;

2) OHM MPUHAJUICKAT JIMHUM TTEPECCUCHHUS TNIOCKOCTEIH;

3) OHM MPUHAUIEKAT OJHOU MPSIMOIT;
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4) HeT MpaBWILHOIO OTBETA.

4. Kakass M3 Tpex aKCHMOM He OTHOCHTCH K aKCHOMaM
cTepeoMeTpuM:

1) kakoBa Obl HHM ObLJa IUIOCKOCTH, CYIIECTBYIOT TOYKH,
MPUHAJIEKAIAS 3TOW INIOCKOCTH, U TOYKH, HE MPUHAJICIKALLNE €H1;

2) eciii J1Be pa3sInYHbIC MPSIMbIE UMEIOT OOIIYI0 TOUYKY, TO
gyepe3 HUX MOXHO MTPOBECTH TUIOCKOCTh, U IPUTOM TOJIBKO OJIHY;

3) yepe3 OBE TOYKH MOXHO IMPOBECTH MPSIMYIO U TPUTOM
TOJIBKO OJIHY;

4) ecnu BE pa3InYHbIC IJIOCKOCTH UMEIOT OOIIYI0 TOYKY, TO
OHH TEPECEKAIOTCS 0 MPSIMOH.

5. Ilpsimasi nepecekaeT OJHY U3 NapPaJIeJbHBIX NPAMbIX.
Kakoe u3 yrBepkieHuii BepHo?

1) Bce mpsiMbIe MOTYT SIBJISATBHCS CKPEIMBAOIIMUCS;

2) Bce MpsIMbIC MOTYT JICXKATh B OJIHOW TIOCKOCTH;

3) Bce IpsIMbIC HE JISKAT B OJTHOM [IOCKOCTH;

4) HeT MpaBUIBHOTO OTBETA.

IIpakTnueckoe 3ausaTeNel3. Pemenue 3amau mo

TEME «HapaJIJ'le.IILHOCTL IJIOCKOCTEN»

Henu ypoka:

Obpaszoeamenvhas — 00OOMIUTh TEOPETHUECKUE 3HAHUS I10
teMe «llapamienbHOCTh MIIOCKOCTENW», CHOPMUPOBATH MPAKTHUECKHE
YMEHUS MPUMEHATh 3TU 3HAHUA JUIS pelIeHus 3ajad, GopMHUpPOBATh
MaTeMaTHYECKYI0 KOMIETEHTHOCTh CTY/IEHTOB;

Passusarowas — CIIO0COOCTBOBATh Pa3BUTHIO
MIPOCTPAHCTBEHHOTO BOOOpaXkeHUs M TpaduuyecKod IpaMOTHOCTH
CTYACHTOB TMpPU PELIEHHH TeOMETPUYECKHX 3a/]ad, pPa3BHBATh
MaTeMaTHIECKOe MBIIIUICHUE, MaTeMaTHIECKYTO peusb,
MO3HABATENbHYIO  aKTHUBHOCTh  CTYIEHTOB, HAOIIOAAaTENbHOCTb,
YMEHUS IOKA3bIBaTh U aHAITM3HPOBATH;

Bocnumamenvhas —  BOCHHUTBHIBAaTH  CaMOCTOSITENIHOCTD,

50




CTpeMJICHHE paboTaTh B KOMaHIE Ha pE3yJbTaT, MOOYXKIaTh K
(GOPMUPOBAHHUIO JIMYHOW TO3UIMM B  KOJUICKTUBE, CO37aTh
MOJIOXKHUTEIBHYI0 ~ MOTHBAIIMIO K  CO3HATEIbHOH  y4eOHOU
ACATCIIBHOCTH ITYTEM BOBJICHCHHA KAXAOTO CTYACHTBHI B aKTUBHYIO
paboTy Ha ypOKe; BOCIIUTHIBATH HHTEPEC K TEOMETPHH.

Teopernyeckuii MaTepuas:
Omnpenesienue: /[Be MI0CKOCTH HA3bIBAIOTCS NapAJLJICIbHBIMH,

€CJIM OHU HE MEePECEKAOTCS.

[TapamensHOCTB TUIOCKOCTEH 0003HavaeTcs Tak: o ||

PaccmoTrpum nmpusHak napaniesbHOCTH IBYX IUTIOCKOCTEH.

Teopema: Ecnu naBe nepecekaromiuecs MpsMble OJHOU
MJIOCKOCTH COOTBETCTBEHHO NapajlIeNIbHBI JBYM TEPECEKAIOIMIUMCS
MPSIMBIM JIPYTOM IJIOCKOCTH, TO 3TH INIOCKOCTH NapaJlieNIbHBbI.

Ecnu allaiu bllby, To allp.

CBoiicTBa napajieNbHbIX INIOCKOCTEN

1° Ecnu 1Be mapasuiesibHbIe TUIOCKOCTH MEePeCceYeHbl TPEThEH,
TO JIMHUM UX NIEPECEUCHHUSI TapaJuieIbHBbI.

Ecau all, aNy, BNy, To allb.

2° OTpe3ky MapajuIeNbHBIX MPSIMBIX, 3aKIIOUYEHHBIE MEXIY
napauieIbHBIMHU TUIOCKOCTSIMH, PABHBI.

Ecmu allf u ABIICD, To AB =CD.

IIpuMepsl pelieHus 3a1a4u:

3amaua Nel. [Tnockoctu o v § mapayuienbHbL, IPsSMast M JIEKUT
B TUIOCKOCTH .. J[oKa)xuTe, 4To ImpsiMasi m mapajienbHa MI0CKOCTH .

-Pemienue:
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A /

1. ITo ompenenenuto, mpsMas W IUJIOCKOCTh TMapajuieIbHBbI,
€CJIM OHU HE UMECIOT OOIIUX TOUEK.

2. a Il B mo ycnoButo, To ecTb y o0 M B HET OOIIUX TOYEK.

3. MC a, 3Ha4uT U Y M C TUIOCKOCTHIO 3 HET OOIIUX TOYEK.

4. m11p - mo onpenencHuto.

3agaualNe 2. Touka B He 1eXUT B IUIOCKOCTH TPEYroJbHUKA
ADC, touku M, N u P — cepenunbl orpeskoB BA, BC u BD
COOTBETCTBEHHO:
a) [lokaxkure, uro minockoctu MNP u ADC napasuienbHsl;
6) Haiinure momans tpeyronsHuka MNP, ecnu miomans
tpeyrombauka ADC pasna 48 cm?.
Fis

Pemenue:

a) B A ABC:MN- cpenusist nunus, |1 AC;

B A BCD: NP- cpeansis munust, NP 11 CD

ITnockoctu MNP u CAD mnapamiensHsl (10 MpHU3HAKY
NapajuIeIbHOCTH MI0CKOCTEH).
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£NMP=£CAD Kax yryibl COOTBETCTBEHHO NapaJlJIeIbHBIMU U
OJINHAKOBO HAIPaBJICHHBIMU CTOPOHAMM.
0) u3 a cienyer, utoA MNP~ A CAD

SA mnp =%MN-NPsin4NMP
SA cap = %CA-ADsinLCAD

1 . 1 1
Samp_ _ ZMN-NPSInZNMP_mN-NP_5C474D

11
2 2

1
Sacap %CA-ADsinLCAD CA-AD CA-AD 4

48
SDNMP:T =12(cm?).
3agaua Ne3. UYepes Touxky O, nexamyro Mexay
napajieNIbHbIMU IIJIOCKOCTAMHU 0 U [3, TpoBeleHbl mpsiMble 1 U m.

IIpsimast | nmepecekaer miockoctb A u B B Toukax A A2

COOTBETCTBEHHO, psiMas m - B Toukax Bi u B2. Hantu iy orpeska
AsB», ecitm A1B1=12¢cm, B10:OB2 = 3:4

Al

Pemenne.

Uepes npsmble A1A2 u BiB2 MOXHO MOBECTH TJIOCKOCTB,
KOTOpasi TepecedyeT MapauieNibHbIe IUIOCKOCTH 0 TapauieIbHbIM
npsimbeiM A1B1 1 A2B2. YV o6pazoBaBmiuxcs tpeyronsHukoB OA1B1 u
OA2B2 cooTBeTcTBYIOIITME YIIIBI paBHBL. YTIIBI pU BepirHe O paBHbI
KaK BEPTHKAJIbHBIE, @ OCTAIIbHBIC - KAK BHYTPEHHUE HAKPECT JIeKAITUE
y mapajuienbHbIX Npambix. CiaegoBaTenbHO, TpeyroibHUkn OA1B1 n
OA2B2 mono6Hbl. Y MOAOOHBIX TPEYrOJLHUKOB COOTBETCTBYIOIIHE
CTOPOHBI COOTHOCSITCS Yepe3 KOdIPPUIIUESHT TTOA00uSI.

Otkyna: OB1:0OB2 = A1B1:A2By,

CrnenoBarenbHo: A2By=4- %2 16

OTtBer: 16 cM.
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3agaHus Ha 3aKpeIyIeHuE:

3aganme 1. Yepes tTouky K, He nexamyro Mexay
napauleIbHBIMU TUIOCKOCTSIMH O U 3, MPOBEACHBI MpsiMble a U b.
[Tpsmas a mepeceKaeT MIOCKOCTh o B TOYKE A1 a TUIOCKOCTS 3 B TOUKE
A2, m mipsMas b mepecekaeT 3TH INIOCKOCTH B Toukax Bi m B2
cootBercTBeHHO. Haiitu KB eciin A2B2 otHocuTes k A1B1 kak 4:3, a
KB1 =14 cm.

3apanme 2. Jlyu KM nmepecekaer napajlieibHbIC
MJIOCKOCTH 0. ¥ B B Toukax Mim M., a nmya KP- B Toukax P.m
P> coorBercTBeHHO. Bhrunciure miuuHy orpeska MiM:, ecim KM =
8CM,21M1P11M2P2:4 :9

3apanue 3. Croponbl AN mnepecekarT mapajlieiabHbIe
wiockocT o ¥ 3 B Toukax A, B u C, D. Beriuucnu qyuny otpeska AB,
ecimid NA=13 cm, NC=20 cm u CD=56 cm.

IIpakTHnueckoe 3anaTue Neld. Pemenne 3agad  Ha
nepneHIuKyJIsipHble NPSIMbIe U IJIOCKOCTH

Hens: ChopmMupoBaTh HaBBIK PEIICHHS 3319 [0 U3YICHHON TEME.

YcTHBIE yIIpaXKHEHUS

IIponomxuTh NpenIoKEHUE:

1. [iBe mpsiMble HAa3bIBAIOTCS MEPICHIUKYIIPHBIMHU, €CIIH ...

2. Ecnm miockocTh MepHeHANKYIIpHA OTHON M3 OBYX HapauIeIbHBIX
MPSIMBIX, TO OHA...

3. Ecnu 1Be mI0CKOCTH MEPHEHIUKYISIPHBI IPSIMOMH, TO OHH ...

4. Tlpsmast Ha3BIBACTCS MEPIICHIUKYISIPHOHN K INIOCKOCTH, €CIH ...

5. JIBe mpsiMble, IEPIICHANKYJISPHBIC OJJTHOW M TOH e IMIOCKOCTH ...

6. Ecnmu onHa W3 ABYX NapasIeNbHBIX MNPSMBIX IEPIEHIUKYISIpHA
IUIOCKOCTH, TO U JIpyTasi mpsiMai ...

1. B ky6e (pucynok 1)

a) yKaxkute pedpa, nepreHaukyispable miockoct (ABB,);

0) ykaxure pedpa, nmepreHauKyIspHble m1ockoctd (A1CiB:1)
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Al D,
|
I
B C
) ————]-
/
A D Pucynok 1.
3angaua Nel
Il

L AV
: ) Puc2

Jlano: ABCD — napasienorpamm,
M ¢ (ABC), MB = MD, MA = MC
Jlokazate: MO L (ABC)

Jloka3arenbcTBo:
1) Txk. O- TOYKa [IepECCUYCHUS JMaroHajien
napajuiesorpamma, to AO = CO u BO = DO. A BMD -

paBHOOeapeHHbIH, T. K. BM=MDmno ycnosuto, 3Hauut MO -
MeIuaHa u BeicoTa, T.c. MO L BD.

2) Ananormuno nokassiaercs B A AMC: MO L AC.

3)Urtak, MO L BD u MO L AC.aBD u AC —
nepeceKaroIuecs npsamble, Jgexkamue B miockoctu (ABC) = MOL
(ABC) mo npu3HaKy HepHeHIUKYISPHOCTH MPSIMOM U IIIOCKOCTH.

Y.r.4.

3agaya Ne2. UYepes Touku P u Q npsimoit PQ npoBeieHbl
npsiMble, TEPIEHIUKYISIPHBIE K IMJIOCKOCTH 0 U IEepeceKarolme eé
COOTBETCTBEHHO B Toukax P1wm Qi. Haligure P1Q1, ecmm PQ =15
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cMm; PP1=21,5 cm; QQ1 = 33,5 cm.

P e
"
_,_F--"_'_F'_ K

|.=; I"'~I: r'r(.I

Puc.3

Pewrenue:

1)PP; L a nQQ1 L a 1o YCIIOBHIO
= PP1 || QQ1 (obocHOBaTh);

2) PP1 1 QQ1 onpenensroT HEKOTOPYIO TIOCKOCTh P, o M B
= P1Qq;

3) PP1Q1Q -  tpamemuss ¢ ocuoBanusamu PP1 u QQ1,
npoeeaém PK || P1Qq;

4) QK =33,5-21,5=12 (cm)

P1Q:-PK=V152 — 122 = /225 — 144 =y/81 =3

OtBet: P1Q1=9 cm.

3apayaNe3. B npsMoyroibHOM napasuielienumesie
ABCDA1B1C1D1 AB =9 cm; BC =8 cm; BD =17 cMm. Haiigure
mwromaas BDD1B1.

a B Puc.4

Pemenue:

1) A ABD: £BAD = 90°; AD = BC = 8 ¢m;
BD=v82 4+ 92 =+/64 + 81 =145 cm

2) A DD,B: 2D,DB = 90°;

DD, = ’172 — (V145)2 =289 — 145 =144 = 12cm

3) S BDD1B1.= V145 -12 =12v/145 cm?
OTtBer: 124/145 cm?
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3anaua Ned4, UYetsipexyronbHuk ABCD —  KBajpar.
Touka O ero uentp. [lpsmas OM neprneHAUKYIIpHA K IJIOCKOCTH
KBajpara.

a) Jlokaxwure, uto MA = MB = MC = MD

0) Haiinure MA, ecmtu AB =4 cm. OM =1 cwm.

Hanomunanue:

Pacemorpum kBagpat ABCD (puc. 5). Kak u3BecTHO, TOYKa
nepecedeHus nuaroHaneil O paBHOyAalleHa M OT BEPILUUH KBajparta, u
OT CTOpPOH KBajpara. To ecTh OHa SBISETCA LEHTPOM ONMUCAHHOU
OKPYXKHOCTH C PaauycoM R M LIEHTpOM BMIHCAHHON OKPYXHOCTU C
paauycom . Touka O m Ha3bpIBaeTcs LIEHTPOM KBajpara, T.€. 3TO
TOUKa MepeceueHus auaronaneil. Eciu ctopona kBajpara paBHa a, TO
paanyc ONMMUCAHHOW OKPYXHOCTU PABEH:

1 1
BE=_AC==—ay?2
2 2

Pannyc BrimcaHHOM OKPYKHOCTH PABEH:

1
r=—-n
2
B _,"-'---‘"L-"\ C
a 5 r \x:.-'G | I'
op----- m----- !
A - 7D
Puc. 5
ano:

ABCD — xBanpat
O — 1eHTp KBajpara
an 1 ABC

AB=4cm, OM =1 cm.
Jlokazamv: MA = MB = MC = MD.
Havumu: MA
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Puc. 5

[Ipsimas MO nepnenaukyiasipHa 1uiockoctd ABC, a 3Ha4wr,
npsimast MO niepneHAuKyaspHa  JTI000H  MOpsAMOM, Jexameil B
IUIOCKOCTH, B TOM 4YHCIE€ U JUaroHaJssM KBajapaTa. 3HauurT,
tpeyronbHUku MOA, MOB, MOC, MOD nipsiMOyroJbHBIE.

Pacemorpum tpeyronmsauku MOA, MOB, MOC, MOD. Ilo
cBoicTBY KBaapata O4 = OB = OC = OD. 3HauyuT, 3T CTOPOHBI
TPEYroJabHUKOB paBHbl Jpyr apyry. Karer MO obumii. Takum
00pa3oM, IPSIMOYTOJIbHBIE TPEYTOJIbHUKK PaBHBI MO JABYM KaTeTaM.
W3 paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB BBHITEKAET PABEHCTBO
ero runoteny3: MA = MB = MC = MD, 4to u TpeOoBaJIOCh T0KA3aTh.
Haiinem teneps orpe3ok MA.

Paccmotpum kBagpar ABCD. AO — 3T0 paauyc ONHCAaHHOU
okpyxxHocTH. [Tosryqaem:

1 1
AG=R=§AB\E=E'4'\E=2\ECM.

Paccmorpum  mpsAMoyrosbHbIl  TpeyroiapHuk MOA4. C
nomouibio Teopemsl [Tugaropa Halinem runorenysy MA:

2
MA =40 + oM? = {[2@ +12=v8+1=v9=3cm

Omeem: 3 cM.

IIpakTHyeckoe 3ansaTue NelS5. Pemenne 3agad  Ha
HaXO0KIACHUEC I[ByrpaHHl)IX % COOTBeTCTBleHII/IX X .IIP[HBﬁHbIX
YIJIOB
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JIBYTPAHHBI YI'OJ. OCHOBHBIE OIPEJEJIEHUSI U

DOOPMYJIbI

RN R AN R A AN NN EEEEEAEEEEEEESEEEEEEEESEEEESEEEEEESEEEEEEEEEEEEEEEE W EEEsssEEEEsssEEEEsssEEEEEsEEEEEEEEEEe

—Ipanu

Mo dByepannsiii o yeos Mexay

yeoa, Ho HE yeoa HAOCKOCIHAMIU =

MEKOY MAOCKOCINAMU HaumMensiunit 13 o6yx
dByepannvix yeaol
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JAByrpaHnbIii
yroJ — 3TO
¢durypa,
oOpa3oBaHHas
TIBYMST
MOTYTIIIOCKOCTSIM
U, HCXOIAIINMHI
W3 OJTHOM TIPSIMOMA.

Yroa MEKILY
IUIOCKOCTSIMH —
HaUMEHBIITHH H3
JIBYTPAHHBIX YTJIOB,
00pa30BaHHBIX INPH
nepeceYeHu
IJIOCKOCTEH.
JIByrpaHHblil  yroiu
MOXXET OBITh U
OCTPBIM, ¥ TYITBIM, a
yrou MEXITY
IJIOCKOCTSIMH
TOJIBKO  OCTpbIM!
HE ITYTA!



-JIByrpaHHbIit
yroll  u3Mepsercs

! BEJIIMYMHOM CBOEro
B :  JmMHeiHOrO yria.

-Uro0b1 HalTH

BEJININHY
IBYTPAaHHOTO yTJa
! WM yIia MexIy

D ! IUIOCKOCTSAMH,

:  HYXHO IIOCTPOMTH
JTUHEHHBIA yTONl W

A ! HalTH  BEIUYMHY
i JTOro JMHEHHOro
yria.

IIpsimoii ABYrpaHHbIii Yroj — [ABYTPaHHBI yroi, KOTOPBIA
pasen 900 o, To ecTh TOT, y KOTOpOTO NTMHElHEIA yron papen 900

JBa crioco6a HailTH YyroJ1 Me;KAy IVIOCKOCTAMM:

[Ipu reomeTpuyeckoM cnocode HY)KHO CHayala MOCTPOUTH YIoJ
JIBYTPaHHOTO yrja, a MOTOM HUCKATh 3TOT JUHEWHBIN YroJl ¢ MOMOIIBIO 3HAHUU
13 TJIaHUMCTPUH.

Auredpaudeckuii cmocod — 3TO NMpUMEHEHHE METOAa KOOpAWHAT —

(I)OpMyJ'Ia JJI1 HAXOXKACHUSA YIjia MEXKIAY IMIIOCKOCTSAMU.
_ A1A2+B1B2+C1C;
cosy=

\/A§+B§+c§ \/A%+B%+C%
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3nece A1,B1,C1, A2,B2,C2 - KO3(pPUIHMEHTHl YpaBHEHUH
TIOCKOCTEH 0L 1 5 COOTBETCTBEHHO.

a: Aix+B1y+Ci1z+D=0

B: Axx+Boy+Coz+D=0

3agaua 1. /[Byrpansbiii yroa paBeH 30°. Ha oaHoil rpanu
JBYIPaHHOTO yIJia JiaHa Touka B, paccTosiHue oT KoTOpOH 10 pedpa
paBHO 24 cMm. Uemy paBHO paccTOosiHUE OT TOYKH B 10 BTOpO¥ Tpanu
JBYTpaHHOIo yria?

BA — nHakiionHas B

A nepnennukynspen CE (peGpo nByrpaHHoro yria)

BH — nepnenauxyssp

BH nepnennukynspen AH

3HauuT, Mo TeopeMe O TpEx mneprneHaukyasipax AH, kak
IPOEKIMs HAKJIOHHOM BA Ha MJIOCKOCTh, B KOTOPOM JIEKUT 3Ta
npoekuust, neprnesgukyasper CE.

W3 sroro cnenyer, uro yron BAH — nuHeNHHbIN yroa JaHHOTO
JBYTpaHHOro yria, To ecth yroan BAH = 30°

Paccmorpum A BAH (yrom AHB = 90°):Karer, nexamuit

1 1
npotus yria B 30°, paBeH nojoBuHe runoreHy3sl —»BH = =< BA = =x
’ 2 2

24=12cm
OtBer: BH =12 cm.

3agaya 2. B aByrpaHHOM yrie, TpaHM KOTOPOIO
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MEePIEeHANKYJISIPHBI, 1aHa Touka A. PaccTosiHUMS OT TOYKM 10 rpaHen
AA1=7 cm u AB1=24 cm. Paccumraii paccrosaune AB no pebpa
JIBYXTPAaHHOTO YTJIa.

Pewenue:

Paccrosinne AB 10 pebpa ABYrpaHHOTO yriia - 3TO TUIIOTEHY3a
IPSIMOYTOJIBHOTO TpeyrosibHukKa, rae AAi1=7 cm u AB1=24 cMm 310
KaTEeThI.

AB=+72 + 242 =+/49 + 576 =V/625 =25 cm.

3angaua 3. J[Be TOUYKM JIe)KaT HA TPaHU JABYIPAHHOTO yrja U
yAaJIeHbl OT BTOPOM I'paHU COOTBETCTBEHHO Ha 48 u 60 cMm. OgHa u3
3THUX TOYEK OTCTACT OT pebpa aByrpanHoro yria Ha 50 cMm. Haiinure
paccTosiHue OT BTOPOIl TOUKH /10 pedpa ABYTPaHHOTO YIIIa.

Hano:

anpB=c, A€ a,B € a,

P(A, f)=60cm, P(B, f)=48cm.

Paccrosinue oT ogHOM U3 TOuYek 10 ¢ paBHO 50.
Haiitu pactrosinue ot apyrou.

Perenne: TK 48< 50 < 60, TO

) 48 24 60
p(B,c)=50=sin(<(a, B))=; = - = p(AC)= sin(Z(@f)

_ 60_60-25_125

= 2=

25
3agaua 4. /IByrpannsiii yros paseH 30°. Ha ogHoil rpanun
JIBYTPaHHOIO yIJa JlaHa Touka B, pacctosHue oT KOTOpo# 10 pedpa
paBHO 24 cM. Uemy paBHO paccTOsIHUE OT TOUKH B 110 BTOpOii rpaHu

JIBYTPaHHOTO yria?

=62,5

—2_
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Hano: o N B

“BAC =30°

BA=24cm

Haiitu: BC

Pemenue:

1) Paccmorpum AABC - mpsmoyronbHbiid, AB - Tunorenysa,
BC - npoTuBonexamuii Karer.

2) Ilo cBOHCTBY MNpsSIMOYIOJbHOTO TPEYrojbHUKA (KaTeT,
nexanuii mpotus yria B 30° paBeH MOJIOBUHE THUIIOTEHY3HI)

3nauut BC=0,5x AB=0,5x24 =12 (cm)

Otser: 12 cMm

3agaua S. /IByrpannsiii yron paseH 45°. Ha omHoll rpanu
JIBYTPAHHOTO yTJla JjaHa Touka B, paccrosinue oT KoTOpO# 10 pedpa
paBHO 12 cM. UeMy paBHO paccTosiHuE OT TOUKH B 110 BTOpOil rpaHu
JIBYTpaHHOro yria?

Hano: o N B
£BAC = 45°
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BA=12cMm

Haiitu: BC

Pemenue:

1) Paccmorpum AABC - mpsamoyronbabiid, AB - runorenysa,
BC - npoTuBonexamuii Karer.

2) Ilo cBoOlCTBY MNpsSMOYIOJBHOIO TPEYrojJbHUKA (CyMMa

OCTpBIX YIJIOB paBHa 90°) mosiydyaem, 4To “BAC = “CBA = 45°,
3HaunT CB = AC =x;

3) 1o Teopeme Iludaropa, naitnem BC:
AB? = AC*+BC?

122 = X2+ x?
144 = 2 X? nofenum Bcé ypaBHEHHE Ha 2
X2 =72

x=\72

x=V36 * 2

x=62

3uaunt BC = 6v/2 (cm)
Otset: 6V/2 cM

3agaHus 1J151 CAMOCTOSITEILHOMH padoThI

3agaua 1. /IByrpannsiii yron paseH 30°. Ha omHoii rpanu
JIBYTPAHHOTO yTJia JaHa Touka B, paccTtosiHue OT KOTOpo# A0 pedpa
paBHO 48 cM. UeMy paBHO paccTOsiHHE OT TOUKU B 10 BTOpOii rpanu
JIBYTpaHHOrO yria?

3agaua 2. /IByrpannsiii yron paseH 45°. Ha omHoll rpaHu
JIBYTPAHHOTO yTJia JjaHa Touka B, paccrosinue oT KoTOpO# 10 pedpa
paBHO 16 cM. UeMy paBHO paccTosiHUE OT TOUYKH B 710 BTOpOIt rpaHu
JIBYTPaHHOIO yria?

Bapmuanr 2.

3agaua 1. /IByrpannsiii yron paseH 30°. Ha omHoli rpanu
JIIBYTPAHHOTO yTJia JaHa Touka B, paccrosiHue oT KoTOpO# 10 pedpa
paBHO 42 cM. UeMmy paBHO paccTOsSTHUE OT TOUKH B 110 BTOpoil rpanu
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JIBYTPaHHOIO yria?

3anava 2. JIByrpansbiii yron paseH 45°. Ha onHo#l rpanHu
JIBYIPAaHHOIO yIJla JaHa Todka B, paccrosiHue oT KOTOpo# 10 pedpa
paBHO 10 cM. Uemy paBHO paccTosiHuE OT TOYKH B 110 BTopoil rpanu
JIBYIpaHHOro yria?

IIpakTnyeckoe 3ansitue Nel6. Pemenne 3agau mo pasueny
«IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE)

3agaya 1. 13 ngaHHOM TOYKM [0 IUIOCKOCTH IPOBEIEHBI
NEPIEHIUKYJIAP U HAaKJIOHHAs. J[JI1MHa neprneHauKyssapa paBHa JUIMHE
IIPOCKLMN HAKJIOHHOM. Haiaure yrosm Mexay NEpIeHIUKYISIpOM U
HAKJIOHHOM

Pemenue:

3a Touky 0003HauuM A, MEPHEHAMKYJSAP K IUIOCKOCTH- AB,
HakJIoHHasA-AC.

nycth AB=x, Torma AC=2x HaljeM NpOEKINI0 HAKIOHHOM.
ITpoexuus Touku A siBisierca B, npoexuns rouku C sBnsercs C, rorga
npoekuus HakiioHHON AC siBnsiercst BC.

Paccmotpum tpeyronsauk ABC-nipsimoyronbabiii(B=90), AB-
karet, AC-runoTeHy3a, B iBa pa3a OojbIas KaTeTa, CJIeI0BaTelbHO,
[0 CBOMCTBY - €CIM B IPSAMOYIOJIbHOM TPEYTOJIbHUKE KaTET BJIBOE
MEHBIIIE TUIIOTEHY3bl, TO YToJI MPOTHUBOJNEKAIMK yron paseH 30
rpagycaM. T.e. yroil ACB=30 rpagycoB. a yroi MexJ1y HaKJIOHHOH U
ee mpoekiuen u ects yron ACB

3agaua 2 Otpe3ok AB He nMmeeT 00X TOYEK C MIOCKOCTHIO
a. Yepes toukn A u B mpoBeneHbl NpsiMble, MEPIEHINKYISPHBIE
IUIOCKOCTH U mepecekaromue e€ B Toukax Ain Bi cOOTBETCTBEHHO.
Beruncnure mmmHy orpe3ka AiBi1, ecmu AB=13 cM, AA1=12cm un
BB1=24 cwm.
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Bh 13
c p A

3agaua 3. Ilepumerp pom6a ABCJI paBen 60 cm, nuaronaib
BJI=18 cm. N3 Bepmunsl C BocctaHoBlieH mneprneHaukysip CM,
paBHbIN 5 cM. Halimure paccrossaue ot Touku M 1o nipsmoit B/I.

3agaua 4. N3  BepumnHbsl B MPSIMOYTOJIbHUK
ABC/I BoccTaHOBIIEH MIEPIEHINKYIIAP BM IIJIOCKOCTH
NpSMOYTOJIbHUKA. PaccTostHus OT TOYkW M 10 OCTalbHBIX BEPIIUH
OpsAMOYTOJIbHUKAa paBHbl 6cM, 7cm u 9cMm. Haiinute mmuny
nepnesaukyispa MB.
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A D

3agaua S. Jlan ky6. Haiinure paccrosiHue Mexay IpsMbIMU
AB1 u C/11, ecniu nmuna pedpa kyba paBHa a.

B, [

i
]
]

a

Ay Dy

]
]
i

|

|

—1

O

|

| .

: B/____ - —=YC

;S
s
'/

A 4]

3anaua 6. TABCD — uetbipéxyronbHas mupaMua, OCHOBaHHE

koTopoit — kBajgpar ABCD. bokoBoe pebpo TB nmepnenauxymnspHo

TUIOCKOCTH OCHOBaHWsA, a Touka O — cepemuna pedbpa TC. Haiinure

IUIOINAAb CEYEHHs MUPaMUAbl IUIOCKOCTBIO, MPOXOJAIIel dYepe3

npsmyio DO u mepneHIuKyaspHON TUIOCKOCTH OCHOBAHWS, €CIH

TB=BC=a.

3agaua 7. M3 Touku A K INIOCKOCTH @ IPOBEJICHBI HAKIIOHHBIE

AB=10 cm u AC= 17 cM. 3Has, 4TO NPOEKLUNN ITUX HAKJIOHHBIX Ha

IUIOCKOCTh OTHOCSITCSL Kak 2:5, HallTW paccTOsHHE OT TOYKU A [0
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IUIOCKOCTH ¢

3amaya 8. U3 Toukm A K IUIOCKOCTH TIPOBEIICHBI [IBE
HakoHHbIe AB 1 AC, 1y1MHBI KOTOPBIX OTHOCATCS Kak 5: 8. Halinure
PacCTOSIHUE OT TOYKU A JI0 TNIOCKOCTH B, €CJIM MPOEKIIMN HAKJIOHHBIX
Ha 3Ty IJIOCKOCTh COOTBETCTBEHHO PaBHBI 7 CM U 32 CM.

3agaua 9. Haitaure npoekinio HaKJIOHHOM K TIJIOCKOCTH, €CITU
U3BECTHO, YTO HAKJIOHHAsA paBHa 29 cM, a nepneHaAuKyssp paseH 20

A

A/cpn

3agaua 10. M3 TOYKHM, OTCTOSIIEH OT INIOCKOCTH Ha
paccTosiHHe a, MPOBEICHBI JBE HAKJIOHHBIE, O0Opasylomue ¢
IJIOCKOCTBIO yriibl 45° u 30°, a Mexay coOoil npsimoit yrozn. Haliaure
paccTosiHuEe MEXAYy KOHLIAMH HAaKJIOHHBIX.

D

45°

A

IIpakTHyeckoe 3ausitue Ne 17. BoinosiHenue ynpaskHeHUH
1o pasaeay «IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE)»
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Bapuanr 1.

1. /Ise npsiMble B IIPOCTPAHCTBE Ha3bIBAKOTCS
NEPIECHIUKYJIIPHBIMH, €CIIN

2. Ecnu ogHa U3 mapajuieNIbHbIX MPSMBIX MEPIEeHANKYISIpHA K
TpeTbeil MPsIMOH, TO . ...

3. Touka E He mpuHAUIEKHUT IUIOCKOCTH MPSMOYTOJIbHUKA

ABCD, BE 1 AB, BE L BC. Torna npsimas u miockocth BCE:
a) mapaJuIeNIbHbI,
0) mepneH UKy PHBI,
B) CKpEIIUBAIOTCH,
T') IpsiMast JISKHT B IJIOCKOCTH,

I[) MNEPNCHAUKYIISIPHBI, HO HEC IICPCCCKAIOTCH.
B, C,

A,

Bl F—--AC

-
P

A >

4. Hasosute:1) pébOpa, NepneHIUKYJISIpHbIE K IUIOCKOCTU
(DCC»)

2) II0CKOCTH, NepIEeHANKYIsIpHbIe pedpy BB1

5. Ompenenure B3aMMHOE PacIloIOKEHHUE!

1) mpsimoit CCy 1 tutockoctu (DCB)

2) mpsimoit D1C1 u mockoctu (DCB)

6. UYepe3 BepuIMHY OCTPOro yria HpsIMOYTOJBHOTO
tpeyroiabHuka ABC ¢ npsameim yrnom C mposepeHa npsmas AD,
NEepIeHIUKYIIIpHas MIIOCKOCTH TpeyrosibHUKa. Haliaure paccrosHus
ot Touku D mo Bepmmn B u C, eciu AC=a, BC=b, AD=c.

Bapuanr 2.
I.Ilpsamas Ha3piBaeTcad MEPHEHIUKYISIPHOM K IUIOCKOCTH,

2. EciM TIIOCKOCTh MEPNEHIMKYISpHA K OJHOM M3 JBYX
NapauIeJIbHBIX MPSAMBIX, TO OHA. ..
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3. PaccrosgHuss OT TOYKM M 10 CTOPOH NPSMOYTOJIBLHOIO
tpeyronbauka ABC (yron C pasen 90°) paBubl. Kakoe u3 ciemyromux
YTBEPKICHUI BEpHO?

a) miockoctu MAB u ABC nepneHIuKymsipHbl,

6) mmockoctu MBC u ABC neprieHIuKyspHbI,

B) iockoctt MAC n ABC nepneHauKymsipHsl,

r) wiockoctd MAC u MBC nieprieHIuKy/IspHbl,

1) YCIOBHUS B IIYHKTaxX a - T HEBEPHBI.

4. HazoBure:

1) pébpa, neprnenaukyisipusie K miockoctu (BCCy)

2) II0CKOCTH, IEPIEHAUKYISIpHbIE pedpy AAL

5. Onpenienute B3aMMHOE PAaCHOJIOKEHHUE!

1) mpsimoit DD1 u mnockoctu (DCB)

2) npsimoii D1C1 1 mockocTu (BCB1)

B, C,

A

A

6. Ortpezoxk BM nepneHaukynspeH K  IUIOCKOCTH
npsmoyrosnibHuka ~ ABCD.  Jlokaxure, duyro mnpamas CD
neprneHauKyispHa k miockoctu MBC.

Bapuanr 3.

1. Ecniu nBe mpsiMble MEPHEHAMKYISPHBI K TUIOCKOCTH, TO
OHH. ..

2. Ecnu 1Be TIIOCKOCTH MEePIEeHANKYISIPHBI K OJTHON MPSMOI,
TO OHH... (

3. Ipsamasia nepneHauKyIsIpHa K MPSIMBIM ¢ U 8, JISKAIIUM B
mnockocty | mpsimas a mepnenaukynsapHa k miockoctu . Kakoso
B3aMMHOE PACIIOJIOKEHUE PSIMBIX € U 67

a) MapauleNibHBI, 0) IMepeceKaroTCs, B) MapaylIeIbHBI WU
HepeceKaroTCs, I') COBNAAAIOT, 1) ONPEIEIUTh HEIIb34.
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D,

Bl F-—--JC

A >

4. HazoBure:

1) pé6pa, neprnenaukysipubie K iockoctu (DCA)

2) IJIOCKOCTH, EPIICHAUKYIISIpHBIE peOpy BA

5. Onpenienure B3aMMHOE PacloJI0KEHUE:!

1) npsimoii CA u mockoctu (DCB)

2) npsimoii D1C1 1 mutockoctu (AA1D)

6. Ilpsmbeie PP1 u QQ:1 nepneHIuKyNIsSIpHBI IJIOCKOCTH U
MEePECEKaIOT MIOCKOCTh COOTBETCTBEHHO B ToUKax P1 u Q1. M3BecTHO,
yro PP1=21.5, QQ:1=33.5, PQ=15. mnaiitu paccTosiHHE MEXIY
npssmbiMu PP1 1 QQ1.

Bbi0paTh npaBuJIbHbIE OTBETHI.

Bapmuanr 1.

1.Crepeomerpusi — 310:

5) pa3nen reoMeTpHH, B KOTOPOM H3ydaroTcs (UTYypbl B
IIPOCTPAHCTBE;

6) Hayka 0 CBOWCTBAaxX reoMeTpU4IecKuX Quryp;

7) pa3men TeOMEeTpHH, B KOTOPOM H3y4YaroTcss (UTypbl Ha
IUIOCKOCTH;

8) Hayka 0 CBOMCTBax TpPeyroJbHHKOB.

2.B mpoctpaHcTBe B3AITHI JiBe€ NPOU3BOJbHbIE TOYKH.
Kaxkoe u3 yrBepkaeHuii aBjsieTcsi BepHbIM?

5) OoHU HpUHAIJICKAT OJHOM TIOCKOCTH;

6) oHM TpUHAIJIEKAT TUHUN TIEPECEUCHHS TIOCKOCTEH;

7) OHU TPUHAJICKAT OJHOW MIPSIMOIA;

8) HeT MpaBUJIBHOTO OTBETA.
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3.Kakass M3 Tpex aKCHOM He OTHOCHTCH K aKCHOMaM
cTepeoMeTpHM:

5) kakoBa Obl HHM OblIa IUIOCKOCTh, CYIIECTBYIOT TOYKH,
MPUHAJIEKAIAS 3TOW MIOCKOCTH, U TOUKHU, HE MPUHAIICIKALLNE €i1;

6) ecau aBe pasjaMuHBIC MPSAMBbIE UMEIOT OOIIYI TOYKY, TO
4yepe3 HUX MOXKHO MPOBECTHU MJIOCKOCTh, U IIPUTOM TOJBKO OJHY;

7) uepe3 IABE TOYKH MOXHO IPOBECTH MPAMYIO U IPUTOM
TOJIBKO OJIHY;

8) ecau aBe pa3sIUYHbIE MJIOCKOCTH UMEIOT OOIIYIO0 TOYKY, TO
OHU TEPECEKAIOTCS 110 MPSMOU.

4, Kakoro BapMaHTa B3aHMHOI'0 PACIOJIOKEeHH s PSIMOii U
IUIOCKOCTH He cyliecTByer?

1) mpsiMas mapajiesibHa II0CKOCTH;

2) mpsiMasi epIeHIUKYIIsIpHA TUIOCKOCTH;

3) mpsimasi JISKUT Ha TJIOCKOCTH;

4) BCe BapUaHTHI CYIIECTBYIOT

5.IBe mnpsiMble TEPHEHIUKYJISPHbI OIHOW IUIOCKOCTH.
Kaxoe ux B3anmMHoe pacmnoJioxkenue?

1) He nexar B OJTHOM TIOCKOCTH;

2) mepeceKaroTCs;

3) mepreHAuKYISIPHBI;

4) mapauieNnbHbI.

6./1Be npsiMble Ha MJIOCKOCTH HA3bIBAIOTCS
nepreHIuKYJISIPHBIMH, €CJIH

1) OHHU mepeceKaroTCs MO/ IPAMBIM YIIIOM;

2) OHH HE MepeCceKarTCs;

0
3) oHu mepecekarotcst moj yrioM menpure 20 ;
3aTPYAHSIIOCh OTBETUTH

7.11psamas NeprneHIuKyYJIApHa IIOCKOCTH
NepHeHIUuKYJIsAPHA
1) omHO# MPSIMO¥ 3TOM TUIOCKOCTH;

72



2) JBYM MPSIMBIM 3TOMH TIOCKOCTH;
3) KaxJI0U MPSMOI ATOH MIIOCKOCTH;
4) HeT MPaBUIBHOTO OTBETA.

8.IIpoexuneii HAKJIOHHON HA3bIBAETCS

1) ocHOBaHHE HAKJIIOHHOM;

2) OTPE30K, COCHUHSIONINA OCHOBAHHE MEPICHIUKYISApA U
HaKJIOHHOM, MPOBEACHHBIX U3 OJHON U TOU K€ TOUKH;

3) OTpe30K, COCMUHSIIONMI OCHOBAaHWUE MEPICHIUKYIIpa U
HAaKJIOHHOM, IPOBEJCHHBIX U3 Pa3HbIX TOUEK MIIOCKOCTH;

4) 3aTpyAHSIOCH OTBETHTb.

9.Hak/oHHasl, MEPNEHIUKYJISAP W MPOEKIHs HAKJIOHHO
o0pa3yroT

1) paBHOCTOPOHHHUI TPEYrOJIbHUK;

2) paBHOOEAPEHHBII TPEYTOJILHUK;

3) OCTPOYTOJIbHBIN TPEYTOJbHHUK;

4) npsIMOYTOJIbHBIN TPEYrOJIbHUK.

10.Y paBHBIX HAKJIOHHBIX

1) paBHbBIC IPOEKIINY;

2) mapaJuieNibHbIC TPOCKIIHY;

3) mepreHANKYISIPHBIC TPOCKIIUH;
4) HeT MpPaBUIBHOTO OTBETA.

11.HaknoHnasi, aJuHa KoTopoii 8 cm, oOpa3syer ¢
IUIOCKOCTBIO YroJ 60 rpagycos. Uemy paBHa JJiMHA ee MpoeKuHu?

1) 2 cm;

2) 16 cm;

3) 4cwm;.

12.Ck0JIbKO  IJIOCKOCTEl  MOKHO TPOBECTH  4Yepe3
HAKJIOHHYIO U ee¢ IPOeKUHIo?
1) MHOXecTBO;
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Bapuanr 2.

1.0cHoBHBIMH (pUTypaMH B IPOCTPAHCTBE ABJIAIOTCS
5) OKpYXHOCTB;

6) Touka;

7) npsimast;

8) 1I0CKOCTb.

Z.HpﬂMaﬂ MmepeCceKacT OAHY M3 Iapajadje/IbHBIX IPAMbIX.

Kakoe u3 yrBep:kaeHuii BepHo?

5) Bce MpsiIMbIE MOTYT SIBJISTHCS] CKPELIMBAIOIIMMUCS
6) Bce mpsiIMbIe MOTYT JIXKATh B OJJHOH INIOCKOCTH;
7) Bce MpsIMBbIC HE JICXKAT B OJTHOU TIOCKOCTH;

8) HeT npaBHIBHOTO OTBETA.

3.Eciiu nBe mpsiMble JieKaT B OJAHOM IUIOCKOCTH M He

MEPECEKAIOTCH, TO OHU HA3LIBAIOTCH

1) cKpenMBarOIIUMUCS;

2) mapaieabHBIMU;

3) HaKpeCT JeKal[|MHU;

4) 3aTpyaHSAIOCH OTBETHUTD,

4.Ecau npsiMasi ¥ IJIOCKOCTH He MepPecekalTcsl, T0O OHU

Ha3bIBAIOTCH

1) CcKpeuMBarOIMMUCS;
2) TepreHAUKYISIPHBIMHE;
3) mapaIenbHBIMHU;

4) 3aTpyAHSIOCH OTBETHUTb.

5.3 Touku A mapasieaorpamma ABCM BoccraHoBJIeH

nepnenaukyasap AK. Kakoe B3anMHOe pacnoJioikeHue NMPSIMbIX
AK u CM?
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1) ckpermBarOIIUeCs;
2) mapasuielibHbl;
3) mepHeHANKYIISPHBL;
4) mepeceKaroTcsl.

6.Ilpamasi  mepmeHAMKYJSIPDHA  OJHOM M3  JBYX
napajuieJibHbIX I10cKkocTei. [lepnieHauKyYJISIpHA 1M OHA BTOPOii?

1) na;

2) Her;

3) He Bcerja;

7.J1epnieHaMKyYJIAAP — ITO

1) oTpe30K, COCAMHSIOMIMN JaHHYI0 TOYKY C TOYKOH
IJIOCKOCTH;

2) OTpe30K, COCOUHSIOUIMN JAHHYID TOYKY C TOYKOH
IUIOCKOCTH U JIEKALIUI HA MIPSIMOMN, NEPIEHIUKYJIIPHON IIIOCKOCTH;

3) OTpEe30K, COCIAMHSIONIMN JaHHY0 TOYKY C TOYKOH
IUIOCKOCTH U JIEKALIUI Ha MIPSIMOM, IapaJuIeIbHON IIII0CKOCTH;

4) 3aTpYyAHSIOCH OTBETHUTb.

8.HakjoHHasi — 310

1) oTpe30K, COEAMHAIOMIMN JaHHYI0 TOYKY C TOYKOH
IJIOCKOCTH M JIEXKAIIMM HA NPSAMOU, NEPIEHANKYIIPHOHN IUIOCKOCTH;

2) mo00#l 0TPE30K, COCTUHSIONINNA TaHHYI0O TOYKY C TOYKOM
TJIOCKOCTH;

3) OTpe30K, COEAMHSIONIMN JaHHYI0 TOYKY C TOYKOM
TJIOCKOCTH M JISJKAIUN Ha IPSAMOM, MapajuieIbHON MIIOCKOCTH;

4) 3aTpyAHSIOCH OTBETHUTb.

9.CKOIbKO TOYEK IMepeceyeHusi ¢ IUIOCKOCTHIO HMMeeT
HAKJIOHHasA?

1) 1,

2) 2;

3) 4,

4) 0.
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10.Cko1bKO HAKJIOHHBIX MOKHO TIPOBeCTH 4epe3
32JaHHYI0 TOYKY IPOCTPAHCTBA K MJIOCKOCTH?

1) 1;

2) 2;

3) 3;

4) MHoro.

11./Inuna Haka0HHO# 17 cM, a 1JMHA NpoeKuuu §cM. Yemy
pPaBHa JJIMHA NepHeHIuKyasapa?

1) 9cm;

2) 15 cm;

3) 25 cMm;

4) HeT MpaBUIBHOTO OTBETA.

12.Yriom meskay NpsAMoi U IIIOCKOCTHIO HA3bIBAETCS

1) yron Mexxay 3TOi# NpsAMOii U ee MPOEKIKEel Ha II0CKOCTh;

2) yroa MeXIy OTOW TPAMOH M  TEPICHAUKYISPOM,
OITYIICHHBIM U3 JIF000I TOUKH MPSMOii;

3) npsimMoit yro;

4) 3aTpyqHSIOCH OTBETUTb.

IIpakTunueckoe 3aHATHE NelS8. Pemenne
NPOCTEeHINNX KOMOMHATOPHBIX 3a1a4

3agaya. CKOJIBKUMH CHOCOOAMH MOXHO BBUIOXKHTH B DS
KpacHBIW, YEPHBIN, CUHUN U 3€JI€HBIN IIApUKN?

Pemenue:

Ha mnepBoe MecTo MOXKHO MOJOXKHUTH JIO00M M3 4YeThIpex
[IApUKOB, HAa BTOpOE — JII0OOH U3 TpeX OCTaBIIMXCS, HA TPEThE —
a000i M3 JBYX OCTaBIIMXCSA, a Ha 4YETBEPTOe — TMOCIETHUI
ocTaBmIMiics mapuk. Mrak, orBeT: 4 ¢ 32« 1 =4,

3agaya. Ha tanumiomanke cobpanuch 7 roHomed u 7
neByuek. CKOJTbKUMHU CIOCOOaMH OHM MOTYT pa30UThCS Ha Maphbl AJs
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y4acTus B OYEPETHOM TaHIE?

Otser: 7!

IIpaBu/jio yMHOMeHMSl 3aKJIIOYAeTCs B TOM, YTO JUIsl TOTO,
9TOOBl HAWTH YHCIO BCEX BO3MOXKHBIX HCXOJIOB HE3aBUCHMOTO
MPOBEJICHUS IBYX HUCIBITaHUA A U B, clieyeT mepeMHOXUTH YUCIIO
BCEX MCXOJIOB UCIIBITAHUS A U YHCIIO BCEX MCXO/0B UCTIBITAaHUS B.

3agaya. CKOJBKO YETHBIX JBY3HAYHBIX 4YHCENl MOXKHO
cocraButh u3 uudp 0, 2, 3, 6,7, 9?

Pemenue. [lepeuncnum Bce BOZMOXKHbBIEC BAPUAHTHI:

2022 26 30 32 36 60 62 66 70 72 76 90 92 96

Vcnonp3ys npaBUiIo yMHOKEHUS, TToiydaem: 5¢3=15

Coyeranusivu Hu3 n 3jeMeHTOB mno0 K HasbBaroTcs
COCIMHEHUS, KOTOPBhIE MO’KHO 00pa30BaTh U3 N 3JIEMEHTOB, COOMpas B
KOKI0€ COeQUHEHHEe K SJIeMEeHTOB; NpU JOTOM COCIUHEHUS
OTIIMYAFOTCS IPYT OT APYyra TOJIHKO CAMHMH dJIEMEHTaMH (pa3inuue
MOPSAIKA UX PACTIOJIOKEHHS BO BHUMaHUE HE IPUHUMACTCS).

Hamnpumep, u3 3 snementoB (a,b,c) mo 2 MoxxHO 00Opa3oBatTh
crenyooue couetanus: ab, ac, bc.

Yucino codeTaHuii U3 n 3eMeHToB 110 k 0603HagaT CnX. OHO
paBHO

n!

Kl (n—k)!

n

=k =
L Y n T

3agauya. CKOJBKO SK3aMEHAIMOHHBIX KOMHUCCHM, COCTOSIIIUX
13 3 4IeHOB, MOKHO 00pa3zoBaTh u3 10 npenogaBaTeneit?

Pemenue: ITo dopmyne Haxoaum:

10!
CoTtioan
10=3!(10-3)! 120 xomuccuit

Ortgert: 120 xkomuccHit

Pa3memenuem HaspIBaeTCs pacloOXeHUE “NPeIMETOB” Ha
HEKOTOPBIX ‘“‘MecTax’” MpPU YCIOBHUH, YTO KaXKJIO€ MECTO 3aHATO B
TOYHOCTH OJHHUM MPEIMETOM U BCE MIPEAMETHI Pa3IUYHBL.

B otnuume oT coderaHmii pa3MENICHUS YUYUTHIBAIOT MOPSIIOK
cienoBaHus MpeaMeToB. Tak, Hanpumep, Habopsl <2,1,3>u < 3,2,1 >
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ABIISIOTCS PA3TUYHBIMH, XOTSI COCTOSIT U3 OJHUX U T€X K€ AJIEMEHTOB
{1,2,3} (TO ecTh, COBIMAJAIOT KAaK COUCTAHUS).
o n! n
A =nt=()y=n(n-1)-(n-k+1)=——==|, |k
(n—k)! \k
3apaya. B rpynmne oOydaercs 24 cryaeHTa. CKOJIBKUMH
croco0amMu MOKHO COCTaBUTh TI'paUK JAEKYPCTBAa 1O TEXHHKYMY,
€CJIM TpyMIa JeKYPHBIX COCTOUT U3 TPEX CTYACHTOB?
Pemrenue: 4ncio cnoco0OB paBHO YMCITY pa3MelieHud u3 24
3
3JIEMEHTOB 110 3, T.€. paBHO*"J*E 4. ITo ¢popmyne Haxo UM
s 24 24l 211#22%23%*24
A24= T =" =22%23%24=12144
(24-3)1 21 21

Ortser: 12144 cnocoba

[TpoBeps cebs

1.0npenenute BUJ COETUHEHU:

a) CoeauHeHUs M3 N 3JEMEHTOB, OTJIMYAIOIIMECS APYr OT
JIpyra TOJIBKO TIOPSIIKOM pPAcIlOJIOKEHHsT B HHUX DJIEMEHTOB,

Ha3bIBAIOTCS nepecmaHo6Ku

6) CoenHeHUs U3 M 3JIEMEHTOB IO N, OTINYAIOIIUXCS IPYT OT

apyra TOJIBKO COCTaBOM 3JIEMEHTOB, Ha3bIBAIOTCS
couemanus

B) CoeiHEHMs U3 M 3JIEMEHTOB 110 N, OTJINYAIOLIUXCS IPYT OT
JIpyra COCTaBOM D3JEMEHTOM M TMOPSJIKOM HX PacloJIOKEHHUs,
Ha3bIBAIOTCS pasmeujerus

2.BoccraHOBHTE COOTBETCTBHE THUTIOB COSAMHEHUHA M (HOpMyIT
JUIS MX MOZACYETa

AN — m! A. 1)coueranus
" (m—n)!
P, =n! B. 2)pa3MenieHus
n m!
"o (m—n)!n!
3)nepecTaHOBKHU
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3. CKOIBKMMH crIoco0aMu U3 Kjiacca, Tie ydarcs 24 yaeHuKa,
MOKHO BBIOpaTh: a) JABYX JAEKYPHBIX; 0) CTApOCTy M IMOMOIIHUKA
CTapOCTHhI?

OtgerT: a)276; 0)552.

4. «llIpokaznuna Maprteimka, Océn, Ko3én ga kocomnamblii
Mumika 3agymanu ceirpaTh KBapTeT». CKOJIBKMMHU CHOCOOAMH OHU
MOTYT BBIOpATh KaXIbli A ceOst M0 OJHOMY MHCTpyMeHTY u3 10
JAHHBIX Pa3TUYHBIX HHCTPYMEHTOB?

A%, = 5040

OtBerT:

YnpaxkHeHune Ha 3aKpenJieHue Y4eOHOro MaTepuaJa:

3agauya 1.1. lmeercs msaTh BHJIOB KOHBEPTOB 0€3 MapoOK H
YeThlpe BUJAa MApOK OJHOTO JOCTOMHCTBA. CKOJNBKHMH CIIOCOOaMH
MOYKHO BbIOpaTh KOHBEPT C MAPKOM Il HOCBIIKU MHUCbMa?

3agaua 1.2. CKoJIbKO MPSIMBIX JIMHUH MOKHO IIPOBECTH Yepe3
8 TOYEK, U3 KOTOPBIX POBHO 3 JieXKaT HA OJHOM MPSIMOi1?

3agaua 1.3. CkoyibkO cioBapel HYXHO U3JaTh, YTOOBI
HEPEeBOJIUTH C JTFOO0T0 U3 5 A3bIKOB Ha JII000M APYroi U3 ITUX A3BIKOB.

3agaua 1.4. Ecte nsatupaspsaaasiii mugdposoi 3amok. Kogosoe
YCTPOMCTBO 3aMKa COCTOUT U3 IISITH BPALIAIOLINXCS TUCKOB, KayKIbIN
13 KOTOPBIX uMeeT 1mecTh udp ot 0 10 5. Tonbko o1Ha KOMOWHAIIHS
U3 MATH 1UQp TO3BOISIET OTKPHITh 3aMOK. CKOJBKO Takux
KOMOUWHaIui?

3agaya 1.5. CkonpkuMH croco0aMM MOXKHO YIOPSAIOYHUTH
MHOXecTBO {1,2,..., 2n} Tak, 4TOOBI KaKJA0€ YETHOE YHUCIIO HMEJIO
4ETHBINA HOMED?

3agaua 1.6. CkoJIbKMMH cIOCOOAMH MOKHO YTIOPSIIOYUTH
MHOecTBO {1,2,..., N} Tak, 4yToObl ymucna 1,2,3 cTOSIM PSAAOM U B
MOPSIIKE BO3pacTaHus?

3anava 1.7. Kakoe Konu4ecTBO pa3inYHBIX CUMBOJIOB (OYKB,
yHcesl U T. JI.) MOXHO IepefiaTh He Oosiee YeM MAThI0 3HaKaMH KoJia
Mop3e, ucnosb3yromero Touky (*) u tupe (-)?

3agava 1.8. ABTOMOOHIIBHBIE HOMEpA COCTOST U3 TpeX OYKB U
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yeThipex 1udp. Haittr YMCJIO TaKuX HOMEPOB, €CITN UCTIONB3YIOTCS 32
OyKBBHI ajdaBura.

3apaua 1.9. (cka3ka) JKwi-OblT cTpaHHBIN TPaBUTENb. Permn
OH CBOMX TOJIaHHBIX PAa3JIM4aTh HE 110 UMEHaM, a 1o 3yoam. Cebe Bce
32 3yba ocraBwiI, Kak U ObutM OenbIMU. bikalmuM mogaHHBIM
noBeJieNl OJWMH 3y0 Ha pa3HBIX MO3HMILMUAX OKPACHTh B YEPHBIH IIBET,
4yTOOBI UX OTJIMYaTh. Jlanee UM Baccasbl C ABYMsI YEpHBIMU 3yOaMu
Ha Pa3HBIX MO3WIMAX, U TaK Jajnee. B caMbIX HU3MIMX CIOAX OBUIH
JOJM C OAHUM OesbIM 3yOOM Ha pa3HbIX MECTax, U ObLT OJIUH TOJIBKO
¢ uepHbIMU. CKOJIBKO OBbLIO MOAJIAHHBIX Y IPABUTENS?

3agaya 1.10. Ckonbko MaIIMHHBIX (pa3IMYarolIUXCs IO
HAIIMCAaHWIO W HE O00s3aTENIbHO HMEIOIIUX CMBICI) CJIOB MOKHO
cocraButh u3 OykB cioBa KOJIOKOJI, u3 6yks ciioBa BOJJOPO?

3agaua 1.11. CkoapkuMHu croco0aMH MOKHO IIOCAIUTL 3a
KPYTJIBIA CTONT 7 MYXYMH M 7 JKEHIIMH TaK, 4YTOOBl HUKAaKHUE [BE
JKEHIIUHBI HE CUICTU PSIOM?

3agaua 1.12. CxonpkuMu criocobamu 9 onMHAKOBBIX KOH(peT
MOJKHO Pa3JIOKUTh IO MATH Pa3IWYHBIM MAKeTaM, €ClId HU OJHUH U3
MaKETOB HE JOJKEH OBITh mycThiM? TOT ke BOIPOC, HO MaKEeThl MOT'YT
OBITH TyCTHIMH.

IIpakTnuyeckoe 3anaTue Ne 19. Pemenne 3agau.

Henn: 3akpenyieHne yMeHUH ¥ 3HAHUH.

3apayaNel. Haiitu nuny OTpCBKaA_B), ecau A(1;1) u B(4;-3).

Pemenue: Ilo ¢opmyre |ﬁ|: VX —Xp)2 + (v — ya)?
HaXO0JIuM

[AB|=y(&— D2+ (-3-1?=5

3agaua Ne2. Jlausl Touku A (4;0), B (7;4) u C(-4;6). Haittu
JUTHHBI BEKTOPOB: 1) AB, 2) BC, CA.

3agaya Ne 3. Bpruuciute nDepuMeETp TpPEyTrOJIbHHUKA,
BEPILIMHAMHU KOTOPOTO CIY>KaT TOUKH:

1) A (4;0), B (7;4) u C (-4,6).

2) A (6;7), B (3;3)uC (1; -5).
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3amaya Ne4. Haiitu KOCHMHYCBHI  yIJIOB, 0Opa3zyeMbIX
3aJ]aHHBIMH BEKTOpAaMH C OCSIMH KOOpauHaT: (pewenue noo
PYKOBOOCMBOM NPENno0asames)

1) 3 = AB,A(2; —3); B(1;4).
2) b = BC,B(—1;1); C(2; 5).

Xg—Xa
VX=X 2+(¥s—ya)?

1)Pemenue: ITo popmyne cosa =

Yp—Ya
cosff =
g VXz=Xp)?+(ys—ya)?
XB_XA 1-2
cosa = = =-0,1v 2.
VXs=Xn)2+(ys—ya)?  (1-2)%+(4+3)2 \/_
Yg—¥a 4+3
cos B = = =0,7V/2.
A \/(XB—XA)Z;(-(YI;(—YA)Z \/(1—2)22-I-(411»+3)2 5
= B4 = + ==
2) cosa= VXs—Xa)2+(s-ya)? J(2+1)2%+(5-1)% 5 0.6.
_ Yp—Ya _ 5-1 _ 4
cosf = VXe—X)2+e—ya)?  J@+D2Z+(5-1)2 5 0.8.

3agaya Ne 5. Haiftu KocuHYCBHl YIJIOB, 00pa3zyeMbIX
3aJJaHHBIMH BEKTOPAaMH C OCSIMU KOOPJINHAT:

1) 3 = AB,A(-2;-3); B(3;9).

2) b = BC, B(4; —1); C(0; 2).

3agaya Ne 6. Haiitu koopaunatel Toukm i, KOTOpas
paBHOyIalieHa OT Tpex Touek A (7; -1) u

B(-2; 2) um C(-1; -5). (pewenue noo pykosoocmeom
npenooasamens)
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B(-2; ;)<

Kz
A(-1; -5)

Pewenue. puc.1

N3 dhopmynupoBku ycnoBus 3agauu crienyer, uto O.A = O.B
= O,C. Ilyctp mckomas touka O: mmeer koopauHaTsl (a; b). Ilo

dopmyre d =/ (X, — Xg)2+ (YA - YB)? Haiinem:
01A=,/(a — 7)%+ (b + 1)2
01B=y/(a + 2)2+ (b — 2)2
01C=y/(a + 1)2+ (b + 5)2
CocTaBuM cucTeMY U3 JIBYX YpPaBHEHUH
{\/(a —7)2+ (b+1)2 = {/(a+2)2+ (b — 2)2
J@—=7)2+ b+ 12 =1/(a+1)2+ (b+5)2
Ilocne BoO3BeneHWss B KBaapaT JIEBOM M IPAaBOM YacTed
YpaBHEHUH 3alUIIEM:
{(a —7)*+ (b+1)? = (a+2)%+ (b — 2)?
(@a—7)*+ (b+ 1% =(a+ 1%+ (b+5)?
Ynpocrus,
3anuiemM
{ a?—14a+49+b*+2b+1=0a*+4a+4+b*>—4b +4
a*—14a+49+b*+2b+1=0a*+2a+1+b*+10b + 25
{ a*—14a+49+b*+2b+1—-a*—4a—-4—-b*+4b—-4=0
a’?—14a+49+b*+2b+1—-a*—2a—1—-b*—10b—25=0
{—18a +6b+42=0

—16a—8b+24=0
{—3a+b+7=0

—2a—b+3=0
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PemuB cucremy, nonyunm: -5a+10=0
a=2, b=3a-7
b=-1
Touka O:(2; -1) paBHOy#a1€Ha OT TPEX 3aJaHHBIX B YCIOBUU
TOUYEK, KOTOPBIE HE JIeXKAT Ha OJHOM NMPsAMOii. DTa TOUKa — €CTh LEHTP
OKPY>KHOCTH, POXOJISIIEH Yepe3 TPy 3aaHHbIe TOYKH (puc. 1).

3amaua Ne7. Haiitu koopaunatsl Touku O1, KOTOpas paBHOyIaJICHA
ot tpex touek A (10; 7) u B (-4; -7) u C (12; -7).

3agaya Ne 8. Brruncinure koopaumHatel Touku Ha ocu Oy,
PaBHOYIAJICHHBIN OT TOYEK

A(-4,0) u B(-3;-7) (pewenue noo  pyxogoocmeom
npenooasameisi)

Pemenue:

Ilycts C(0sy) -HCKOMas TOYKA. Torna
AC=/(0+4)2+ (0 —y) % BC={/(0 +3)2 + (y + 7)?

[IpupaBHUBas pacCTOSHUS OT HEE /10 IAHHBIX TOUECK, MTOJTYyUUM:

VO+42+0-y)*=(0+3)*+ (y +7)°

(0+4)*+(0-y) =(0+3)*+(y+7)*

16+y?=9+y*+14y+49

16+y?-9-y-14y-49=0

-14y-42=0

y=-3

3HaunT, uckomast Touka (0;-3).

3agauya Ne9. Brrumcnure xoopauHathl Toukd Ha ocu Oy,
paBHOymaeHHbIH 0T Touek A (-3;-1) u B(6;2).

3agaua Nel0. Haiith ckangpHOE NpOU3BEIEHHE BEKTOPOB @ =
(=3;2)ub = (4;3)

Pemenue: a - B=X1X2+Y1y2

d-b=(-3)-4+2-3=—6.

3agaua Nell. Haiigure ckansipHOe IpOU3BEIEHUE BEKTOPOB:
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1) 3 = (1/2; 2/5)14b— (2/3;5/6)
2)3=(2;4)ub = (4;1)

3agaua Nel2. Jlansl Touku A (-2;4), B (3; 6) C(4 2)u 1 (1;5).
Brruncnure ckansipHoe MPOU3BEIECHUE BEKTOPOB AB-CD.

3agayaNel3. Berunciaute yrosi Mexay BEKTOpaMH ABuCD,
eciu A(3;1), B(7;4), C(3;2) u 1(6;6).

3agauaNel4. IIpoBepbTe NepneHANKYJJISIPHBI JIM BEKTOPbI:
1) 3=(-3;5)ub = (5;3);

2) ¢=(2-4)nd = (2;—4);

3) p=(-3-Hug=(51);

IpakTnyeckoe 3anaTne Ne 20. Pemenue 3agau. Bektopsl
HA IUIOCKOCTH M B IpocTpaHcTBe. JleiicTBUA HAJ BEKTOPaMH.

CDOpMYJ'II)I AJId BBIYUCIICHHUA JIMHBI BEKTOpPA, yrjia MCXKIY
BCKTOpAaMHU, PACCTOAHUC MCKAY ABYMSA TOUYKaMH.

He.]'lb: 3aKpCIIUTh YMCHHSA W HABBIKHM BBbIYUCICHUA IJIMHBI
BCKTOpa, YIila MCEXKAY BCKTOpaMH, PACCTOSAHHUEC MCKAY JABYMSI
TOYKaMU.

Ha nuiockocru:

JliMHa BeKTOpa d =AB = (XB —Xa; YB—YA ) HaXoauTCsl MO
dhopmyie

|AB |= /(Xg — X 2)2 + (Ys — Ya)2.

Vribl, 06pasyembie BEKTOPOoM d =AB ¢ ocsiMH KOOpPAMHAT

Ox 1 Oy HaxoasaTcs o popmyaam
Xp—X4

V(Xp—Xp)2+(Yp—Ya)2.

cosa-=
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Yp-Y,u
—Xp)%+(Yg-Ya)?2.

cosf :\/(XB

3agauya 1.Haiitn KocuHyCHI yriioB, 00pa3yeMbIX 3aJaHHBIMU
BEKTOPAMH € OCAMHU KoopauHar: 1) d =AB" A (2;-3) B(1;4);

2)B=BC B(-1;1); C(2;5)

3anava 2.HaiiquTe KOCHHYCHI YTII0B, 00pa3yeMbIX 3aJaHHBIMU
BEKTOPAaMH C OCSAMH KOOPAHMHAT: ) d =AB A (-2;-3) B(3;9);

2)B=BC B(4:-1); C(0;2).

B npocrpancrse:

JunHa BekTOpa (PacCTOSIHME MeEKAY ABYMSI TOYKAMM)
BbIYHCJIsETCS 0 (popmy.ie:

|AB’ |=/(Xp — X)? + (Vg — Y2)? + (Zg — Za)?

Jlenenue otpe3ka B JaHHOM OTHolueHuu. Ecnu oTpe3oxk AB
pasnenuth ToukoM C B ganHom otHomenuun AC: CB = A, 1O

KOOPpAWHATBI TOYKH C HaxoaAaATcCAda 110 Q)OpMyJIaM:
Xa+AXp, Ya+AYp, Zpa+AZp
XC:—! YC:—1 XC:—
1+4 1+1 1+4

npu A =1, mosydaercst popMyJibl Ul HAXOXKAECHNUA KOOpAUHAT

CCPCANHBI OTPE3KA
Xat+X Yp+Y Zpt+Z
X, = A2 B. Y, = A2 B. X, = A2 B
yFJ'IBI, o6pa3yeMbIe paanyc — BEKTOPOM ac KOOpANHAaTHBIMU

ocamu Ox , Oy, O; Bbuucisgercs no Gopmynam
X

x

COS A = —= —7——
lal /x2+y2+22
Yy y

cosf = == ———

3 lal /x2+y2Z+z2

z z

cosy = —=

lal x2+y2+2z2
3anaua 3. Otpesok AB, rae A (7;2; -3), B (-5;0;40 paznenen
toukoil C B otHomenuu A = AC: CB=1:5. HaiiTu KoOpIuHATHI TOUKH
C.

3agaua 4.HaliTu KOCUHYCHI YIJIOB, KOTOPBIE BEKTOp d = I —
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2] + 2k 06pasyer ¢ Ga3UCHBIM BEKTOPAMH.

CxansapHOE NPOU3BENEHUE BEKTOPOB d = (X1 ;Yy1;Z) U b =

(x2 5 ¥2; 22)
3aJJaHHBIX CBOMMH KOOPJIMHATAMH. HAXOISTCS 10 PopMyIie

S
a x b=x1x, + y1y, + 2,2,
Vron mMexay Bektopamu d = (X1;V1;21) U b = (X3 ;Y25 23)
BBIYUCIIAETCS 110 (pOopMyJIe

COS(C_{_E_)): %a*bﬂ — X1X2+Y1Y2+212Z3
|al+[b

\/X1Z+Y12+zlz*\/x22+YZ2+ZZZ

VcioBre TIEPIEeHIUKYISPHOCTH BEKTOPOB d = (X ;Vq;Z1) U
b= (%3 ;Y25 Z2) UMeCT BUA X1Xy + V1Yo + 212, =0

3agaua 5. Jlausl Bexktopsl d = —4i— 3]+ 5k ub= —27
+37 + k. Haiitn YTOJl MEX/1y HUMHU.

3anaua 6. Bexropsl @ u b o6pasytor yron (db) =60°. 3uas,
uto |d|=6 u |E|=3 Bbrumeauts (2d + b)*(2d — 3b).

3agaua 7. Haiitu ckansipHOE MIpOU3BENEHUE BEKTOPOB d(-3;2)
u b =(4;3).

3agaua 8. Boruuciauth yroia Mexay Bekropamu d(-4;3) u b
=(3;-4).

( )3anaqa 9. IIpoBepuTh, NEPIEHAUKYISAPHBI JIU BEKTOPHI:

1) d(-3:2) u b =(4;6);

Dt —2ud - (::);

3) p(-2;5) n G =(3;1). B

3agaua 10. Bektopsl d u b o6pasyror yron 120°. 3Has, 4o
|d|=4 n |E|=5 Borucnute (2d — 3b)2.

3anaua 11. Halitn ckaisipHOe pon3BeAeHUE BEKTOPOB:

1) @ =(2;4) u b =(4;1).

2) ¢ =GHud=C).

3agaya 12. HaiiTu ckanspHOe IPOU3BENEHNE BEKTOPOB
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1)d=—-20+5 ub= 37-4j.

2)AB u BC , ecnu A (1:3), B(-2;-4),C(4:-3).

3agauya 13. BbluucauTh yrojg MeXIy BEKTOpamu AB u Eﬁ,
ecm A(3;1), B(7;3), C(3;2), 1(6:6).

3anaua 14. Haiitu KkocuHyc yria Mexay BEKTOpamMu d-+ b u
G- b, ecm @(2;3) u b =(1;1).

3agaua 15. [IpoBepuTh, NEPHEHAUKYISIPHBI JIU BEKTOPbI

1) d(-3;5)u b =(5;3).

2) &(2;-4) u d =(-4;-2);

3) P(-3;-4) m g =(5;1).

IIpakTnueckoe 3angTe Ne2l. CocraBjienue
YPaBHEHHMH NPAMBIX

[IpsiMast Ha TUIOCKOCTH U €€ YpaBHEHUE. Y paBHEHUE JIMHUU Ha
IUIOCKOCTH. Y PaBHEHUE MPSIMON U OKPY>KHOCTH.

Heanb: HayuuTh cOCTaBIATH ypaBHEHHME Ha IUIOCKOCTH H
OKPYXKHOCTH M CTPOUTB ITH JIUHUH.

VYpaBHeHME NepBOil CTENEHU OTHOCUTEIBHO MEPEMEHHBIX X U
y, T.e. ypaBHeHue Buma AX+By+C=0 mnpu ycnoBum, 4TO
ko3¢ ¢uumeHTsl A 1 B 01HOBpEMEHHO HE paBeH HYJb, Ha3bIBACTCS
OOIIMM ypaBHEHUEM IPSIMOM.

3HaueHue Bun ypaBHeHns [Tonoxenne npsmon
KodppunmeHTa
C=0 Ax+By=0 [Ipoxonut qyepes
V=kx Hayalo KOOpIUHAT
A=0 By+C=0 (y=b) [Mapamnensro ocu Ox
B=0 Ax+ C=0 (x=a) ITapannensHo ocu Oy
A=C=0 y=0 CoBmazmaer ¢ OCBIO
Ox
B=C-0 X=0 CoBnagaer ¢ oCbiO
Oy
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3anmaua 1. [IpoBeputh, npuHaIeKaT a1 Touku A (3;14);
B (4,13); C (-3;0); J1(0;4) npsimoit 7x-3y+27=0.

3anpauva 2. [Toctpouts npsmytro 3x+4y-12=0.

3anaua 3. [loctpouts npsimele:
1)x=3; x=-2; x=0;
2) y=4; y=-1; y=0.

3agauya 4. Beruucnute auuHY OoTpe3ka mpsmoint 3x+4y-24=0
3aKJITFOUYCHHOTO MEXK/1y OCSIMHU KOOP/MHAT.

3agaya 5. Ha mnpsamoit 2x+y-6=0 HaliTu TOUKy M,
paBHOYHaNeHHYIO OT Touek A (3;5) u B (2;6).

3agaua 6. Ha mnpsamoit x-2y-4=0 mHalitu TOuky M,
paBHOynaeHHYyI0 OT Touek A (5;1) u B (2; -4).

3agaya7. Ha npamon 3x+4y+20=0 HaiiTu TOuky M,
paBHOYHaNeHHYIO OT Touek A (-8; -3) u B (-5;-6).

YpaBHeHHne NpAMOI B 0TPE3KaX HA OCHX.

v X
YpaBHeHHE TPAMOH B OTPE3Kax Ha OCAX MMeeT BHA — + % =1
rae @ u b coTBeTcTBeHHO abciicca U OpAMHATA TOYEK MEPECCUCHUsI
npsimoit ocsimu Ox u Oy.
X
3agaua 8. IlocTtpouts npsmyro > % =1.
X
3agaua 9. [loctpouts npsmyo: 1) >t % =1;
X _y .
);—3=1

4
3)—§+ =1,

BIs )
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4->-2=1.

3agaya 10. OOmee ypaBHeHue mpsMon 3x-4y+2=0
npeoOpa3oBaTh K YPAaBHEHHUIO B OTPE3Kax Ha OCSAX.

3apaua 11. IIpeoOpasyiiTe ypaBHEHHE CIAEAYIOIINX MPIMbBIX K
YPaBHEHHSIM B OTPE3KaxX Ha OCAX:

1) x+y-3=0;

2) 2x+3y+1=0

3  —I+i=1;
3 2

4 =I-2=1,
6 3

3agaua 12. CocraBUTh ypaBHEHUE IPSIMOH, IEepeceKarouiei
ocb Ox B Touke (3;0), a ock opaunar B Touke (0;5).

3anaua 13. CocTaBbTe ypaBHEHUE IPAMOM B OTPE3KaX Ha OCSX,
€CIIU TepecekaeT ocu koopauHar B Toukax: 1) A (-2;0); B (0;3);
2) A (3;0); B (0; -4).

YpaBHeHHe NPAMOi € YIJIOBBIM KO3 (ppuumeHTom

VYpaBHeHHE MPSMON C YTIIOBBIM KOA(PPHUIIMEHTOM WMEET BH
y=kx+b, rae k=tgo — yrinoBoii ko3 duieHT, paBHbI TAHTEHCY yriia
HakJIoHa TpsMoi k ocu Ox, a b- opaMHAaTa TOYKH MEpEeCcCeYCHUs
npsimoii ¢ ocero Oy.

Ecmu a=0 to k=0, T.e. npsimMas nmapayiensHa ocu OX.

ITpu 0=90° yrimoBoro koad¢unuenta K He cymectByer, T.e.
npsMasi  neprneHAuKynsgpHa ocu  OX, He HMeeT YIJOBOro
KodduImeHTa.

Ecnu Ha mpsMoii, mpoxoasiied uepe3 Hayalo KOOPJMHAT,

B3siTa TouKa A(X,; Ya), TO k=tg a=¥
A
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3anaua 14. [Toctpouts npsmsie:
1) y=3x;
2) y=x;
3) y=5x;
4) y=-3x.
3anaua 15. [Toctpouts npsamyro y=2x+8.

3agaua 16. CocTtaBUTh ypaBHEHHE MPSIMOM, MNPOXOMSIICH
Yyepe3 Hayalio KOOPAMHAT, €CIIU €€ yriioBoi koadduiment: 1) kK=5;

2) k=-3.

YpaBHeHune NpsiMoii, NpoXo/silieii yepe3 JaHHYIO TOYKY B
3aJ]aHHOM HaNpPaBJIeHHH.

YpaBHEeHHE MPAMOU, MPOXOIAIIEH Yepe3 [NaHHYK TOUYKY
A(X,; Ya) B 3amanHoM HanpaBieHun umeeT Bua Y-Y = K(X-X,) , rae
k=tga — yrnoBoii K03 GUIHEHT IPIMOH.

Vpaaenune VY-Y = K(X-X,) MOXHO paccMarpuBaTh Kak
YpaBHEHUE Iy4YKa MPSMBIX, T.€. MHOMXECTBA IPSIMBIX HPOXOIALINX
Yyepe3 OJHY M TY JK€ TOUKY IIOCKOCTH — TOUKY A(Xy; Va).

3agaya 17. CocraBUTh ypaBHEHHME NPAMOM, NPOXOASIIEH
gepe3 Touky A (5;-1) u umerorumii yriaoBoi kodhdunmeHt k=3.
3agaya 18. CocTaBuTh ypaBHEHHUE NPSAMOA:
l)mpoxonsmeit yepe3 Touky (-1;1) u umeromuil yrimoBoi
k03¢ durment k=2;
2) mpoxoauT yepe3 Touky (2;0) u k=-2.

YpaBHeHHe NpPAMOH, NPOXOoAfAlledl Yepe3 [ABe JAaHHbIE
TOYKH.

VYpaBHeHHE NPAMOM, MPOXOISIICH Yyepe3 JIBE JTaHHBIE TOYKHU

A(Xa; Ya) 1 B(Xg; ¥g) nmeer Bun V-YA=§B_§A(X-X L.
BTAA
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VYrnoBo# ko3 PuImeHT npaMoit, MpoXosiel yepe3 TOuKy A
Yp—¥a
Xp—Xa'

3agaua 19. CocrtaBUTh ypaBHEHHE MPSIMOM, MNPOXOMSIICH
gepe3 nBe Toukd A (2; -3) u B (-1;4).

3agaua 20. Haiitu yronm HakioHa u ocu Ox mOpsMoOH,
npoxosiiei yepe3 Touku A (2;3) u B (-3;1).

3agaua 21. CocTaBUTh YpaBHEHHUS MPSIMOH, MPOXOMSIICH
4yepe3 TOUKH:

1) A(-1;-1)u B (-2;-2);

2) A (3;0) u B (0;4).

1 B, HaX0IUTHCS M3 COOTHOIICHUS K pp=

3agaua 22. CocrtaBbTe YpaBHEHHE CTOPOH TPEYroJbHUKA,
BEpIIMHAMU KOTOPOTro ciyxar touku:1) A (-3; -2), B (1;5) u C (8; -4);
2) A (-1; -3), B (3;5) u C (4;0).

IIpakTnueckoe 3auarue Ne22. CocraBiieHue
YPaBHEHHMH IVIOCKOCTH

A(x-x0)+B(y-yo)+C(z-20)=0 ypaBHEHHUE IIJIOCKOCTH,
IPOXOJAIIEH Yepe3 JaHHYI0 TOUKY B 3aJaHHOM HAIpaBICHHUH. JTO
ypaBHEHHE MOHO nepenucarh kak Ax +By +C z+D=0, rae

D=-(Axo*+Byo+C z0)

3apaua 1. CocraBUTh YpaBHEHHE IIOCKOCTH,
nepreHauKysipHoi ocu OX W moxosiied yepe3 Touky Mo(2; -1;3)
(nod pykogoocmeom npenodagameris)

Pemenue: YpaBHeHHE MIOCKOCTH, MEPIEHAUKYISIPHOH OCH
Ox, umeet Bug Ax+ D=0
[ToncTaBuB B 3TO ypaBHEHUE KOOPAMHATHI TOUKH Mo, HAXOIUM
D=-2A. TloacraBuB Tenepsr 3HaueHue D B ypaBHeHme Ax+ D=0,
nonyyuM Ax-2A=0, t.e. x-2=0
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3agaua 2. CocTaBUTbh ypaBHEHHE IUIOCKOCTH, IPOXOASIIEH
yepe3 ock OX U TOUKY
M (3;2;4) (noo pyxosoocmeom npenooasamensi)

Pemenue: YpaBHEHHME MCKOMOW IIOCKOCTH HWMEET BHJ
By+Cz=0. [ToactaBumM koopauHaTel Touku M, nonyuum 2B+4C =0,
T.e. B=-2C. [loxncraBum temneps 3HadeHne B B ypaBHenue By+Cz=0,
HaxoauM -2Cy+Cz=0 T.e. -2y+z=0;

2y-z=0
3agaua3. CocTaBUTH YpaBHEeHHE IJIOCKOCTH
neprneHauKyJIsspHoit ocu O Z 1 IpoxXoAlIe Yepe3 TOUKy

Mo (1; -2; -3).

3agava 4. CocTaBUT ypaBHEHHUE TIOCKOCTHU:

1) mnpoxomsieii uepes ock O zZ 1 Touky M (1;1;1);

2) mupoxopsuiei yepe3 ock Oy u Touky M (-2; -3; -4)

YpaBHeHHE IJIOCKOCTH Yepe3 onpeae/uTe/b

Teopema. Ilycte naHpl KOOpAMHATBI TpEX TOYEK, 4Yepe3
KOTOPBIE HAJI0 MPOBECTH IIOCKOCTh: M = (X1, Y1, 21); N = (X2, Y2, 22); K
= (X3, Y3, z3). Torma ypaBHEHHE STOW IUIOCKOCTH MOYKHO 3aIlMCaTh
yepe3 Onpe/IeTUTeNb:

Xg =X VYa—™V1 237244

Xg =Xy Ya— V1 Z3 —Z1| =0

X=Xy V=W 22—z

3agauya S. CocTaBbTe ypaBHEHHE INIOCKOCTH, IPOXOAsiIIei
yepe3 TOYKH:

A=(0,0,1);B=(1,0,0); C=(1,1,1); (noo pyxosoocmseom
npenooasameisi)

CocraBisieM onpeienuTeb U IPUPABHUBAEM €r0 K HYJIIO:
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X=Xy YYo=V 27— 24
Xa— X9y Ya—VM1 Z3—Z1|=0
X—Xy, Y—»WM 22—z

1-0 0-0 0-1 1 0 -1
1-0 1-0 1-1|=0= 1|1 1 0 |=0
xr—0 v—-0 z-1 x y z—1

PackpriBaem omnpenenurenb:

11z-1H)+00x+(-1)1y-(-1)1x-01(z—1)-10y=0

Z—1-y+x=0

X-y+z-1=0 —ypaBHEeHHE MJIOCKOCTH MPOXOJAIIEH Yepe3 TOUKU
A=(0,0,1);B=(1,0,0);C=(1,1,2),

3apaua 6. CocraBbTe ypaBHeHH e IUIOCKOCTH, POXOAsimIeii

yepe3 TOYKH:
A=(0,0,0);B1=(1,0,1); D1=(0, 1, 1); (noo pyxosoocmeom

npenooasameisi)

Cpasy MMOACTABJISICM KOOPAHUHATBI TOUCK B OIIPCACIINTECIIb:

1-0 0-0 1-0 1 0 1
0—-0 1-0 1-0/=0= 10 1 1|=0
xr—0 y—-0 z-0 X y z

CHoBa pacKpbIBa€M OIPECACIIUTCIIb:

11z+01x+10y-11x-00z-11y=0

z-X-y=0

-X-y+z=0

X+y-z=0 — ypaBHEHHE TUIOCKOCTH MPOXOsIIeil uepe3 TOUKu A
=(0,0,0);B1=(1,0,1); D1 =(0, 1, 1);

3agaua 7. CocTaBUTh YpaBHEHHUE IIJIOCKOCTH, MPOXOSIIEH

yepe3 Toukd Mi(-2; -3;1) m M2(1;4; -2) u mneprneHAUKYISIPHOI
wiockoctd 2x+3y- z+4=0.(noo pyxosodcmeom npenodasamenst)
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Pemenue: 3a HOPMaJbHBI BEKTOP NI HMCKOMOHM IJIOCKOCTH
NPUMEM BEKTOPHOE IPOU3BE/ICHHE BEKTOPOB M, M, =(1+2;4+3;-2-

1)=(3;7;-3) u n; =(2;3;-1)

n=M; M,
— — E .
w3 7 sl 3 3R -
2 3 -1

=(-7+#9) T — (=3 + 6) 7+(9-14) k = 21 — 37-5k

OcraeTcst  BOCIOJIB30BaTbCSl ~ ypaBHEHHWEM  IJIOCKOCTH,
OpOXOJSIIieH depe3 AaHHylo Touky Mi(-2;-3;1) meprneHauKysIsipHO
BekTopy 1 = (2; —3; —5)

2(x+2) -3(y+3)-5(z-1) =0 um 2x-3y-5 z=0. 3ameTM, 4TO MPH
COCTaBJICHUM YPAaBHEHUS HMCKOMOW IJIOCKOCTH BMECTO M1 MOXKHO
OBLIO B3SITh TOUKY My,

3agauya Ne§. CocTaBuTh ypaBHEHUE MIJIOCKOCTH:

1) mpoxomseit uepe3 Touku A (1; -4; -3) u B (4; -2; -1) u
NEPIEeHIUKYISAPHON MJI0CKOCTH X-y- 3Z+7=0;

2) npoxozsuied 4epe3 Touky Mi(2; -1; -3) u M2(-3;4;1) u
HepHeHUKYIAPHOHN MIIOCKOCTH X-y- 32+2=0);

IIpakTnyeckoe 3anstue Ne23. CocraBieHue ypaBHEHUS
chepbl

MHOXECTBO BCEX TOUYEK MPOCTPAHCTBA, HAXOISAIIMXCS Ha
TaHHOM pacctostHMM R oT nmanHoil Touku C, HasbIBaeTcs cgepoii
paouyca R ¢ yenmpom 6 mouke C (Puc.1)
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Hpyrumu cioBamu, cdepa paauyca R ¢ nenrpom B Touke C —
ATO MHOXKECTBO BCEX TOYEK M MPOCTPAHCTBA, YAOBJIETBOPSIOUINX
YCIIOBHIO

ICM|=R. (1)

OTpe30K, COeAMHSAIOUIMH ABE TOUYKU c(hepbl U MPOXOIAIINI
4yepe3 ee IEHTpP, Has3blBaeTcs ouamempom cdepbl. O4eBUIHO, UTO
JuIHA uameTtpa chepbl  paguyca R pasHa 2R.

Ecmu B mpocTpaHCTBE 3amaHa HEKOTOpask NPSIMOYTOJIbHAs
JieKapToBa crcTeMa KoopauHar u (a, b; ¢) — xoopauHatsl Touku C, a
(x, ¥, z) — xoopauHATBI TOUKU M, To ycinoBue (1) mpuHUMaeT BU

Jx— a2+ (y—b)2 + (z— )2 =R

Ortcrona cnenyer, 4ro cdepa paauyca R ¢ nentpom B Touke C
(a; b, ¢) umeet ypaBHEHHE

(x—a)’+(y—by+z—cl=R* (2

B wuactHocTH, cdepa pammyca R ¢ meHtpom B Hauvane

KOOP/IMHAT UMEET yPaBHEHHUE
¥ +12+172 =R? (3)

3agaua 1. CocraButh ypaBHeHue cdepbl paaguyca R = 5 ¢
LIEHTPOM B HayaJie KOOpIUHAT.
Pewenue: HenocpenCTBEHHOW TMOJCTAHOBKOW 3HAYEHUS
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paauyca B ypaBHeHuUe (3) moiayuum
x% +1? + 7% =25,

3apaua 2. Hanmcars ypaBHeHue cepsl ¢ IeHTpoM B Touke C
(2; -3; 5) u paguycom, paBHBIM 6.

Pewenue:

IToncraBuB 3HaueHne kKoopArHAT Touku C 1 3HaYeHHE paguyca
B ypaBHEHUE (2), MoJIy4um

(Xx— 2)?+(y+3)°+(z—5)>=36.

3anaua 3. Haiitu uentp u paanyc chepsl
(x + 4)? + (y - 3)? + 22 =100.
Pewenue: CpaBHuBas JaHHOE YypaBHEHHE C YpaBHCHUEM
chepnl (2), BHJIUM, 4TO
a=-4,b=3,¢=0,R =10. Caenorarennro, C (-4; 3; 0), R = 10.

3anaua 4. JlokazaTh, 4TO ypaBHEHHE

x? + )% + 72 — 2x + 4y — 62 + 5 = 0 sBIAETCA ypaBHEHHEM
chepsl.

Pewenue: IlpeoOpazyeM JIeByIO 4acTh AaHHOTO YpaBHEHUS,
BBIJICJIUB KBA/IPAThl ABYWIEHOB, CO/ICPIKAIINX COOTBETCTBEHHO X, J H
Z.

¥ —2x+y?+ 4y +22—62+5=(x— 1> — 1+ (y+2)?>—
44+ (z—3)%—9+5=(x— 1)>+(y+2)*>+ (z— 3)>—9.

CrnenoBarenbHO, JaHHAS TIOBEPXHOCTh HMEET YpaBHEHHUE

(x— 1)+ (y+2)*+(z—3)*=0.

OTO0 ypaBHEHHE NpPEICTaBIsSIET COOON ypaBHEHHE CQepbl ¢
nieatpom B Touke C (1; -2; 3) u paguycom R = 3.

3aoaua5: nanuimuTe ypaBHeHHE cepbl C IEHTPOM B TOUKE
S(1;3;5) pammycom paBHBIM 4 cM.

Pewenue: 3anuiieM ypaBHeHHe cepsl B 0011eM Bue, riae Xo,
Yo ¥ Zo — KOOPMHATEI eHTpa chepbl (X-Xo)? +(Y-Yo)*+(2-20)*=R?

[loncTaBuM 3ajaHHBIE KOOpPAMHATHL LEHTpa cdepbl B
ypaBHeHue. Ilomyuum, UYTO ypaBHEHHME JaHHOW HaM cQepbl
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BBITTISINT Tak: .(X-1)? +(y-3)?+(z-5)?=42
[(X-1)% +(y-3)*+(z-5)°=16

Otser. (X-1)? +(y-3)*+(z-5)?

3aoaua 6. Haiimute KOOpAMHATHI LEHTpa M paaunyc chepsl,
3aJJaHHOM ypaBHEHUEM:

(x-2)%+H(y+1)%+ 2%=4

Pewenue: 3anumem ypaBHeHUE cepbl B 001IeM BUIE, I/I€
Xo,Yo ¥ Zo — KOOpAUHATHI IEHTPa ChEephl.

(X-X0)? +(y-Yo)*+(z-20)*=R*

Toraa He TpyAHO 3aMETUTh, YTO KOOPAUHATHI IIEHTPa cepbl
Oyxayt paBHsl 2, - 1, 0.

C (x0;y0; 20)=C(2;-1,0)

R=«f£_}=2.

A pajmyc 3a1aHHOl cdepbl paBeH R=v4 2
Otsert.2

3aoaua7: Kakyio OBEpXHOCTb OIPENEISET ypaBHEHNE

Ax*+4y?+4 72-8x+12y-16 z+13=0 ?

Pewenue: 3anuiieM ypaBHEHHE cepbl B 001IeM BHUEC, e
Xo0,Yo ¥ Zo -KOOpIUHATHI LIEHTpa chepbl.

(X-X0)? +(y-Yo)*+(z-20)*=R?

IIpeoOpa3yem Hallle ypaBHEHHE.

4x2+4y*+4 72-8x+12y-16 z+13=0

Pazgenum nmowineHHo 3T0 ypaBHEHUE Ha 4.

x?+y*+ 22-2x+3y-4 Z+14—3=0

[Honyunwm, .

3aTeM BBIIEINM IMOJIHbIE KBaApaThl. [lomydnm,

(P-2x 1) Hy22: 2y + ) +(2 24 2+8)- 10 — 4+

IIpeoOpasyeM craraemble MOJYYUBIIETOCS  BBIPAXKECHHUS.
[Momyunm, (x-1)2+(y+%)2+( z-2)°=4

Tenepb cpaBHUM MOCIEHEE ypaBHEHNE C YypaBHEHUEM C(hepbl
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B o0IIeM BHIE. 3aMETHUM, YTO HCXOIHOE YpPaBHEHHE OMPEACICT
chepy c rieatpom B Touke C(1;-1,5;2) u R=2.

IIpakTuyeckue 3a1aHus LISl CAMOCTOATEIbHO PaGoThI

Bapuanm 1

1. CocraBbTe ypaBHeHue chepsl ¢ nentpom O (2; 3; 4) u
panuycom R=5.

2. Touku A4 (7; -2; 4) u B (9; -8; 6) nexar Ha MOBEPXHOCTU
chepsl U Ha mpsMoi, mpoxonsmiet uepe3 e€ wueHtp. CocraBbTe
ypaBHEHUE cepbl.

Bapuanm 2

1. CocraBbre ypaBHeHnue chepor ¢ meatpom O (-3; 0; 4) u
paanycom R=+/2.

2. Coepa umeer uentp B touke C (2; -1; 3) u npoxoaut uepes
Hauajno koopauHaT. CocTaBbTe ypaBHEHUE Cephl.

IlpakTnyeckoe 3aHaTe No24 BpinmoJHeHue
yhnpakHeHuid mo pasjgeiay «BBeaeHue aeKapToBbIX
KOOPAUHAT B MPOCTPAHCTBE»

1. [TocTpouTh crnenyromme TOYKM Ha NPSIMOYTOJIBHON
CUCTEME KOOPJAMHAT U COCAVNHUTD UX JINHUEHU:

(4;,-0,5), (-9;11), (-3;2),
(6.5, -2), (- 13; 10), (1;4.,5),
(_2;_ 3)! (_ 17! 11)! (7!513)!
(-10,5;4), (-12,5;7,5), (6,5;— 2);
(~12,5;7,5), (-10,5; 4), rias:(4;2).
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-14-12-10 -8 -

«Kur»

0. -
\{—6 -lf£] -2 2 4 a
— 2

«Sasamy.
1;7) (-2:5),
(0; 10), -7;3),
(- 1; 11), (-8;0),
(- 2; 10), -9 1),
0;7) (-9;0)
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(-7:-2), 0;-2), (2; 4),
(-2;-2), (1;-2), (3; 5),
(-3;-1, (0; 0), (2;6),
(-4;,-1), ©; 3), 1;9),
-13) 1;4) (05 10),
I'na3s: (15 6)
3auerHas pabdora
Bapuant 1 Bapuant 2

1.Touka C (2;3) nemutr AB B
otHomenun 1:4(or A x B).
Haiinure Touky A, eciu B(-6;-1)

1.0tpe3ok AB 3aman Toukamu
A(7;-4) n B(-8;1) m nenurcs
toukoid C B otHomeHuu 1:4 (ot
A x B). Haitgure touxy C.

BekTopamu a,=(-3;4) u b,=(4;3)

2. .Hatinure TOYKY M, | 2. Otpe3ok 3ajaH Toukamu A(-
paBHOynaneHHylo ot  oceil | 10;4) u B(5;-1). o kakoii Touku
KOOpJIMHAT U OT JaHHOW TOYKH | C  HYKHO €ro MpOJOJDKHTD,
A(4;-2). 4yr0061 AB:BC=5:1?

3.Bbiuuciute  yronm  Mexnay | 3. Berumcnure KocuHyc yria

MeXIy Bekropamu a,=(3;4) u
b,=(5;12)

IIpakTHyeckoe 3ausaTreNe 25. YnpouleHue

TPUTOHOMETPUYECKHUX BHIPAKEHUI

easn:

3akpenuTh YyMeHHSI M HaBBIKH YNPOUIEHHUS

TPUTIOHOMETPUIECCKHUX Bpra)Kel—[l/lﬁ

o

1
1° = — wyactu anuHBI OKpyX)HOCTH, 1°=60",

360
11:60!1

Ommuowenue Onunsl dyeu okpyscHocmu L k onune ee paduyca

R nasvisaemcs paouannotu

. . L
Mepotl a amotl oy2u. a= =
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21
a=—=27
R

dopmyja mnepexoaa OT TPAAYCHOr0 HU3MepPeHHs K
paauanHomy. [lycTs gyre B @ rpajycoB COOTBETCTBYET JAyra, paBHasi

180° _ 7
a pajiuaH, TOr/ia U3 NPONOPIHH ——=— HOIy4HM ¢bopmyna nepexoaa

OT IPaJlyCHOTO U3MEPEHHUS K PaJIMAaHHOMY

Y
a:
180°

®opmyna mepexoga oOT PaIHAHHOTO W3MeEPeHUsl K

rpaaycHomy. 13 dopmynsl a= 1:00- a BbIpaxas Iyry WM Yroiu

a yepes a noxy4aeM GOpMyIry Imepexona OT paaHaHHOTO U3MEPEHUS
Vs
K FPalyCHOMY & = ‘a

A

180°

L
JimHa nyru okpyskHoctH. [lo popmyie a= — Haxoum L=a
R

Jnuna oOyeu okpysichocmu pasna paouanHol mepe Oyau,
VMHOINCEHHOU Ha paouyc 9moti Oyeu.

1.Bblpa3l/lTe B panuam{oﬁ MEpe BCJINYUHDI YIJIOB:

2)30°, 45°, 60°; C.73)
6) 90°, 120°, 135°: L)
2 3 4
o o O 5 5
B) 150°, 75°, 180°; =)
r) 210°, 225°,270°; &,z
6 4 2
m)300°,360°,7200.° (5?”, 21, 401).

2.BpIpa3uTe B rpajlyCHOM Mepe BeJIMYMHbI YIJIOB:

a) g, —m (60°, —90°, 180°)
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6) — =", 4, =3 (—120°,135°, —540°)
B) T, — 5?” = (10°,—150°,5°)
3.¥Y1pocTUTh BhIPAKEHUS

a) sina + cos %a+ tgla;
60) 1+tg?a — tg?a(cos 2a+ 1);

B) (1+ tga)>+(1— tg a)?;
r) sina + cosa)?+(sina — cosa)?;

) sin*a + sin?a cos %2a+ cos 2

a.

4.BbIYHCIUTD:
s ., 3m s .
a) ctg; + tgm — sin— — cos(— ;)+ sinm,
. 3 3
0) sm% — cos 7”+ cos T — tg0 + ctg 7”;
B)2 sing +2 cos% —3tg §+ ctg g;
r)sin 22 —2cos 2= —5tg2 %,
4 3 4
n)5+ctg* st 2 -

2
) 2asin( 5))* - (btg ())* - (2abcos (%)) ;
x) sin(— ) —2tg () + cos(-2) - ctg(—D);
s)cos? (=) ~tg (=3) + cos(=5) — cos(=5;
e () (-5) v’ (-3)

5.BbIuucIuTh:
a)f(%); f(0); f(g); () JUIST byHKIMH
f(x)=4sin3x+5c053x—2sinX;
0) f(%) s byakuan f(X)= sinx+ sin2x+ sin3x;
SInacosa

B) (TIAe a = ﬁ:E
’sin(a+B)+cos(a+p) ’ g 6
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IpakTnyeckoe 3ansitue Ne 26. Boinosinenune ynpa:kHeHHit
HA UCI0Jb30BAHHE OCHOBHBIX TPHTOHOMETPHUYECKHX TOKIECTB

esn ypoka:

— yMeTh HAaxOJWTh YETBEPTh M 3HAK TPUTOHOMETPUUECKUX
byHKIINIH;

— yMEHHUE MEpPEeBOJUTH PATUAHHYI0 MEpPY yria B TPagyCHYIO
MeEpy;

-~ yYMeTh HCIIONH30BaTh OCHOBHBIC (DOPMYIJIBI TPHUTOHOMETPHH
IPU YIPOILIEHUU TPUTOHOMETPUYECKUX BBIPAKEHUM;

— yYMETh TOJIb30BaThCS COOTHOIICHHUSIMH MEXAY CTOPOHAMH H
yriamu B MPSMOYTOJILHOM TPEYTOJIbHUKE;

OcHOBHbIE TPUTOHOMETPHUYECKHE TOXKIECTBA.
sin?x + cos’x = 1 (1)

sinx/cosx = ctgx

1-sin*x = cos*x (2)

tgx-ctx =1 (3)

sin’x — 1 = -cos?x (4)

sin(-x) = sinx

I +tg>x =1/sin’x

IIpuMepsl. YIIPOCTUTH BBIPAKEHHUE:

a) 1 —sina;  6)cos?a—1; B) (1 — cosa)(1+coso);
r) sin“ocosa — cosa; 1) Sin“o-+1+cos?a;

e) sin*o+2sin%acos?o+cos*o;  x) tg?a — sinatg?o;

3) ctg?ocos?o — Ctg?o;  m) cos’attgocos?a.

Pemenue.

a) 1 — sina = cos?a o dopmyne 1);

6) cos’a — 1 =- (1 — cos?o) = -sino. TaxkKe NPUMEHHIH
bopmyay 1);

B) (1 — cosa) (l1+cosa) = 1 — cos?o = sino. BHauanme MbI
NpUMEHWIN (HOPMYITy Pa3HOCTH KBaJIPaToB JIBYX BhIpaKeHHi: (a — D)
(a+b) = a2 — b?, a 3arem popmyny 1);
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r) Sinacoso — cosa. BelHeceM 0O MHOXKHTENb 32 CKOOKH.

sinacosa — cosa = cosa (sina — 1) = -cosa(l — sin%a) = -
coso. * 0s%a = -C0s%e. Bbl, KOHEUHO, yke 3aMETHIIH, YTO TaK Kak 1 —
sina = cos’a, To sino — 1 = -c0s?a.. TouHO TaK xe, ecinu 1 — COS%0 =
sin®a, To cos?a — 1 = -sin“a.

1) sin“o-+1+cos’a = (sin®o-+cos®o)+1 = 1+1 = 2;

e) sin*o+2sin®acos?o+cos*o.  ViMeeM: KBaapaT BBIpaKEHHS
sina ITIOC YIBOEHHOE TIPOM3BEIEHHE SiN0, Ha COS20L U IUIIOC KBaJApaT
BTOPOTO BHIpaXKEHHs cos’a. IIpuMeHnM (GopMyTy KBagpaTa CyMMBI
IBYX BhIpaxkeHHit: a’+2ab+b?=(a+b)?. Jlanee npumenum dopmyyl).
Homyuanm: sin‘o+2sin%acos?o+coso = (sina+cos?a)? = 12 = 1;

x) tg%a — sinatg?a = tga(1 — sin%a) = tg?a - cos?o = sin’a.
[Mpumenunu Gopmyiy 1), a 3atem popmyay 2).

3anomuuTe: tga * cosa = sina.

AHaIOrM4YHO, UCTI0JIB3Ys GOPMYITY 3) MOKHO MOTYUHUTh:

ctga * sina = cosa. 3anIOMHHTH!

3) ctg?acos?o — ctg?a = ctg?a(cos?o — 1) = ctg?a - (-sina) = -
cos?a.

) cosZa+tg?acos?o = cos?o( 1+tg?e) = 1. MbI BHaYase BEIHECITH
OOTIHIT MHOXHTENb 33 CKOOKH, a COAEPKIMOE CKOOOK YIPOCTHIIH TIO

dbopmyne 7.

IIpeoOpa3oBaTh BhIpaKkeHuUe:
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1-tg? a+tg*a

cos?a

PeweHue. [epenuiuem BoipaxeHue B BUAE:

1-tg?a+tgla 1

= — (1 -tg?a+tgha) = (1 +tg?a) * (1 - tg?a +tg*a) =
COS“ COoS“
=13 + (tg?a)® = 1 + tgba.

Mbl npuMeHund  GopMyily 7) M MOIYYMIIM IPOU3BEICHUE
CyMMBI JBYX BBIPQXEHHIl Ha HEINOJIHBII KBajJpaT pPa3sHOCTU 3THUX
BBIpOKEHHUH — QOPMYITy CYMMBI KyOOB JIBYX BBIPaXKEHUIA:

a®+bd=(a+b)(@®—ab+b?.Ymnaca=1,b=tg%:.

Yunpocrurs:

4 1 =0 4

(1 +ctg’a + ——) - sin‘acos‘a.

Ccos“a

Pewenue.

1 Gy g
[Mpumerim dopmyny 8) n nonyyaem: (—— + ) - Jsin‘oicos“a. Kaxgoe cnaraemoe B

sinfa cosa
CkoGKax yMHOXVM Ha 3sin‘acos?a.

Mony4um:

——~+ dsin‘ocos‘a + + 3sin“orcos“a = 3cos<o + Jsin‘a = J(cos<o + sin‘a) =3+ 1=3.

sin“a cos“a
VI. Jlomamninee 3a1aHue.
o [IOBTOpUTE OCHOBHBIE TPUIOHOMETPUYECKHE TOXKIECTBA U
CBOWCTBA TPUTOHOMETPUYECKUX (DYHKITHIA.
e [IOBTOpUTH 3HAKM TPUTOHOMETPUYECKUX (YHKIHUM B
3aBUCHMOCTH OT IIPUHAJUICKHOCTU K YETBEPTSAM.

IIpakTuyeckoe 3aHaTHEeNe27. Yupouenue
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TPUTOHOMETPUYECKUX BhIPAKEHU I

Ynpaxaenus
1. Yupocrure BbIpaxeHus:
1) sin® x- 1. 2) cos? x +(1- sin? x)

3) sin® x +2cos” x - 1. g (1- sinx) (1 +sinx) .

5) (cosx-1) {1 +cosx). 6) 1- sin® x- coszx;

7 cos? x- (1- 2sin? x). g) Sinx cos.x 7gx .

g e - -2 .
9) SIn X ‘COSX -Clgx 1; 10) SIN” X - 18X “CIgX
2. IIpeobpa3syiiTe BbIpasKeHU:
. sinx
a) sinx-ctgx; 6) cosx-tgx; B). Tox
t in?x—1
). gx +1 ) sin“x
ctgx 1—cos? x
3. YrnpocTture BhIpaskeHue:
-1
1) cgx - = D)= ! >
sinx sinx—1 1+sinx
. 3
4, Sina = -3 Bbluucinre:
3
tocr —<a<2r
1. Haiinure 3HaueHue 8 , ECIIH, 2 ;
V2 g
COS =- — —<a<7a
2. Haiigure 3naueHue g , €CIIn 5 , 2 ;
_ 1 3z
ot SIN¥ =- — g<a<—
3. Haiigure 3HaueHne clg¢ , €CIin 7 ,

CamocrosiTesibHasi padoTa
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Do dE W

P MR W

.2 2
SIn” x+cos” x =...
ctgx =...

tgix+1=..
sin x -ctgx =...
1-sin’x _

COS X

1gx -ctgx =...
1gx =...

ctg’x+1=..
1gx -CcosX =...
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IIpakTnueckoe 3ansgTme Ne

28. Bpbipakenue

TPUTOHOMETPHUYECKUX PyHKUMH Yyepe3 apyrue.

Hean:

TPUTOHOMETPUYEeCKUX (PYHKIHI Yepe3 Apyrue.

3akpenuTh yMeHHMST U HAaBBIKM BbIPa/KeHHSA

@opMy.abl BbIpaKeHUs] OJHUX TPUTOHOMETPHYECKHMX (PYHKIMH
yepes Apyrue
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sina cosa tga ctga
. . sina +V1 —sina
sina sina +1 —sinq| —F/—| =
- +V1 — sin?a sina
N 2] cosa
cosa | ++/1 — cos2a cosa V1 —cos‘a T
Ccosal +V1 — cos?a
tga 1 1
tga tga
& +J1+ tg2a| +/1+ tg2a 8 ctga
1 ctga 1
ctga ctga
8 +./1+ ctg?al £y/1 + ctg?a ctga 8
1.BLIYHCIIUTD:
1) cosa; tga, ctga, ecam sina=- 15—3 3;“ <a<?2m
2)sina; tga, ctga, ecam cosa = - 1% g <a<m
3) sina; cosa, ctga, ecnm tga = % T<a< 37“
4) cosa; sina; tga, eciou ctgo = - 2—74 37“ <a<?2m



IlpakTnyeckoe 3ausgaTue No29., Bruruucienue
3HAYCHUN BbIPAKEHUSA C MOMOIILIO dopmya
NPUBEACHUS.

Heab paGoThl: 3aKpeNUTh YMEHHS U HABBIKW PEIICHUS 3a7a4
1o Teme: «DopMyIIbl IPUBEICHUS
Tabnuya popmyn npueedenusn 0na mpuzoHOMempudecKux
¢ynkyuu (sin X, CoS X, tg X, ctg X)

DyHK
LV /E—a Ct+a lt—a lt+a P, 2t + o
yroa |2 2 2
B pasa.
sin cosa |cosa [sina |-sin o - cos a sin o
cos [sina |- sin of-cos af-cos o sin o cos o
tg ctga | ctgal-tgaltga —ctg a Itg o
ctg tgo —tg o |- ctg ajctg a —tg a ctg a
DYyHK
s/ o _lieao
yroa |90 —  [90°+ o ‘1180 183 270° + af360° — of360°+ a
o

IIpumepl. Beryucaurs:

a) sin150° = sin(90° + 60°)=cos 60° = ~

21 T T _ T_
6) Ctg 3= Ctg(; + g)— —tgg— —
V3

B) €05150°=c0s(90°+60°)=—sin60°
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r)cos150° = cos(180° — 30°)=-0s30° = — 2

1) t9120°=tg (90° + 30°)=—ctg30° = —V/3

e) tg120°=tg (180° — 60°)=—tg60° = —/3.

k) sin1313°=sin(360° - 3 + 233°)=sin (180°+53°)=-sin53°

2.BLIYHCIUTE:
1) sin 135°

2) cos 240°

3) tg 330°

3.BbIuucanTh:;
1) sin 9135° + cos (—585°)+tg1395° + ctg(—630°);

. 13 17 22 37
2) sin (— T”)+cosT” +th” —cth";
47T 21m 23w 197,

3) sin (— T) —tg T+tg(— T) —Ctg —;
4) ctg 225° — ctg 675° — c0s495° + cos765°;
5) sin (—810°)+cos (—900°)+tg (—395°) ctg 575°.

IIpakTnueckoe 3anaTme Ne 30. Haxoskaennme 3HaAYeHHS
BbIPa:KeHHsl ¢ TOMOUILI0 GOPMYJT CI10KEHU S

(I)OpMyJILI CJI0KEHUA:
sin(a+p)=sina-cosp+sinp-cosa
sin (e — p)=sina - cos P -sin B - cos a
cos(a+p)=cosa-cosp-sina-sinp
cos (o —p)=cosa-cosp+sina-sinp

tg (o + ) :% a # 5(2k+1); P 2(2k+1),
tga - tgp+1
_tga—tgp T .
tg (a — B) —m a + E(2k+1)’

p+ §(2k+1), tga - tgf+1
ctg (a + p) :% a # nk, B+ nk, a # -+ nk.
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ctga-ctgpf—-1

ctg (o — B)= tgf+ ctga a + ik, p#= nk, a # -+ nk
IMpumep 1

3anaua: BeluucnuTe TouHOe 3HaueHue Tanrenca 15° .
tg15°-?

Pewienue

I[HSI HariagHOCTH MBI 150 MOKHO TIIpCACTaBUTbL B BHUIC

passoctn 45°-30°. B srom ciyuae perieHue 3aaud  MOXKHO
MOJYYuTh C MOMONIBI0 (OPMyNIBI TAaHIEHca pPasHOCTH. BosbmeM
GopMyTy, KOTOPYI0O MBI HPHUBOJMJIM BBIIIE, M YKaKeM B Hei

uMerolMecss HaMm us3BecTHble 3Hauenms: tgl5°=tg(45°—30°)=
tg45°—tg30 o
1+tg45°-tg30°
tg45°—tg30
Bpruncisiem —— =—
1+tg45°tg30°
IMpumep 2
3amaga: BreiOepeM Qopmyny CIOXEHHS Ui TPOBEPKHU
. T
(bopMyIbl IpuBeeHus caenyomero suaa:Sin (E +0L):COS a

Hawm nonoiiner popmyna cunyca cymmsl. Htoro:

sin (C-+a)=sin —-C0S a-+cos —-sin a=1-c0s 0+0-sin a=cos a

. T
Ortsert: SIN (E +01)=C0s 0 - Hama popmysa JoKazaHa.

3aoaua: Haiitu ctg(75°).
Pewenue:
ctg(75°)=ctg(45°+30°)

_ (ctgactgf-1
Ctg(a+B) B ctga+ctg

ctg(45°)ctg(30°)—-1

o 0)—
Ctg(45 +30 4 (ctg45°+ctg30°
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1+/3-1

ctg(75°)= (1+v3)

Beraucaure 1-2

1. a) cos0,3msin0,2m + sin0,3mcos0,2;
0) cosZ cosZ — sinZ sin 3—ﬂ;
15 5 15 5
B) C0s35°sin65° — sin35°c0s65°;
0) c0579°c0s34° + sin79°sin34°.

s 4T 2T 5T
2 a) t91stt95s . ) tg5—tag; .
' 1-tgtgis 1+tg2Zeg>’
9158915 9578973
tg22°+tg23° tg72°—tga2°
g) LOZZHI23 r) f972-tesz

1-tg22°tg23°’ 1+tg72°tg42°

3. Beruncaurs Cos (a + f3), ecan
1)Sina=§, cosf = —% ,(g<a< n), (§<a< n);

2)sina'=sinﬁ=15—3, 0<a< m, (§<ﬁ< n).

4. Beruucaurs Sin (a + ), ecau

12 . 4 T 31
a)cosa—E ,smﬁ——g, (O<a< E)’ (n<ﬁ< 7).

0) C05a=cosﬁ=—§, (§<a< n), (n<ﬁ< 37”)

5.YnpocTturthb BeIpakeHue:

a) Sinacos3a — cosasin3q;
0)cos4acosa + sin4asina;

B)cos(ar + %)+ cos(a — g);
rmmﬁ+9—gmﬁ—9
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IIpakTnuyeckoe 3ausaTueNe31. @opmyJibl IBOIHOTO
aprymeHra.

Hean: 3akpensieHue yMeHMsl U HABBIKOB BbIYMCJICHUS
TPUTOHOMETPHYECKNX (PYHKUMH YIBOEHHOT0 APryMeHTa
Tpuronomerpuveckue (PyHKIUH YABOEHHOT0 ApryMeHTa.

Sin2 a =2sin a cos a
c0s2 a =cos*a — sin*a
cos2 a =2cos*a — 1
cos2 a =1 — 2sin*a
tg2a — 2tga

1-tg2a

Ipumep Nel. Ynpocrure BoIpaskenne: CoS> B- COS2p
Pertenne: B JaHHOM BBIP@XCHHH BCTpedaeTcs Qopmyiia
KOCHHYCA JIBOMHOTO yriacos2P = cos? B-Sin’ ympocTuM BhIpakeHHe
cos? B- cos2P = cos? B — (cos? B-sin?p) = cos? B — cos? B+sin?p
— cin2
=sin“B
YrhpocTure ciieaylme BLIPasKeHHs CAMOCTOSATENbHO:

sin2a . sin 2¢¢
—sina ] - —cos&

a) cosa ; 6) Cos2p + sin’p; B) 2sina

Ipumep Ne2

Haiitu 3mayenue Sin2o, ecmu cosa = -0,8, o - yrom 3-eif
YETBEPTH.

Pemenue: cHadana BeruuciauMm sina . Tak kak o — yron 3-ei
YEeTBEPTH, TO sina<0. [ToaTomy

sina = —J/1—cos’ @ = —J/1—(—0 8) = —4/1—-0,64 = —./0,36 = —0,6

ITo dhopMmyre cuHyca ABOMHOTO yria umeeM: sin2a =2 sina.cosf
=2-(-0,6):(-0,8) = 0,96

CamocTosTeILHO HAWIM 3HAaYeHne cos2a, ecau sina = -0,8,
o - yroJu 3-eii 4eTBepTH.

IIpumep Ne3
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Beruncnnre: a) 2sin45°c0s45°

Pemenue: 2sin45°c0s45° = sin2-45% = sin90° = 1

6) 4cos? 45° -4sin45°

Pemtenue: 4c0s? 45° -4sin45° = 4(cos? 45° -sin45%) =4 cos2-45°

=4 c0s90°= 0
4tg15°  2-2ig15° 2
t925 _ = tgz 5U=2t92.150:2t9300:2£=£
B) 1—-tg~15 1-tg~15 3 3
Boruncante camocrositensno: a) 2sin15°c0s15% 6) cos? 15°
2tg5"
450, oy 1—tg?5°

—sin15% B) g

YupaxneHus.

1.Beraucnurs: €OS 2X, eciu sin X=- 0,3.

2. 3mnas, 4ro Sin X :—z U X€E (n <X <37n), BBIYUCIIUTD:
a)CcoS2 X, 6)sin2 x, B)tg2x.

3. 3Has, 4TO COSX= > U XE (3771 <x< 27t), BBIYMCIIUTD:

13
a)C0S2 x, 0)SIN2 X, B)tY2x.

4. 3Has, uto tgX =— % U XE (g <x< n), BBIYHMCITUTH: a)COS2 X,
0)sin2 x, B)tg2x.

5. 3Has, yto Ctgx = —% n XE (%ﬂ <x< 27‘[), BBIYHCIIUTE:
a)C0S2 x, 0)SIN2 X, B)tY2x.

6. Beipa3utsb:

a) COS3a uepe3 COSq;

0) sin4a yepe3 Sina u COSa;

r) ctg3a uepe3 Ctga;

) sinSa gepe3  Sina
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IpakTnyeckoe 3ansitue Ne 32. BoinoJiHeHHe ynpa:kKHeHH
HAa HCI0JIb30BAHUE TPUTOHOMETPUYECKUX byHxumi
IOJIOBUHHOI'0 API'YMEHTA

Dopmy.ibl:

sin E:i 1—cosa;
2 \/ 2
coS g__l_ 1+cosa,
2 — 2
tg g:i ’1—cosa;
2 1+cosa
ctg E:i ,1+cosa;
2 1-cosa

a_  sina _ 1-cosa,
tg - - . ’
2 1+4cosa sina

a _ 1+cosa _ sina
ctg —-=— = .
2 sina 1-cosa

3w
cosa =04, —<a<2nw
IIpumep.  HssectHo, 4TO 2 :
o [ S
sin— cos— tg—.
Haiiqure — 2; 2; "2

e
sin — oo
1) 2 HaIEM o dopmyme:
s 1l—cosa 1—04 o —
sin“ — = = =103 sin-—= 4403
2 2 : 2 .
3w
— < g 2T
ITo ycnmoBuro 2 . PaznienuB 06e yacTu HepaBeHCTBA
Im o cr
—<—<m = .
Ha 2, mony4yaem 4 2 , 3HAYUT YroJ 2BO BTOPOW YETBEPTH,
. & —
sin—= 40,3

3/1€Ch CUHYC ITOJIOKUTEIbHBIMN.
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L

cos—
2) ; Hai M 1o bopmyie
.o cosax+1 04+1
COS*— = = =075 =
2 2 2 ,
a |l_ |
cos— = +4/0,75 = +0,5v3
> v
a
MpI yKe BBISICHHIIH, YTO Yroi 2BO BTOPOU YETBEPTH, KOCUHYC
a —
_ cos—=-—0,5v3.
OTPHULIATENbHBIN.
3) Tak kak TaHT€HC 3TO OTHOIICHHE CHHYCA HAa KOCHUHYC, TO
. a I
a Sins V0,3 J—
tgm = —2 = = —2/0.1.

2 cos% B —-0,5v3

a 1—cosc
tg?f—=——
g
2 cosa+1 - ¢opmysa TaHreHca IOJOBHHHOIO
apryMeHra

Tak kak KOTaHI€HC 3TO YHMCIIO, B3aUMOOOPATHOE TAHT€HCY, TO
o 1 1+cosa

C‘tg —_— = =
2 922 1-—cosa

2

- ¢opMys1a KOTaHIeHCa MOJOBUHHOIO

aprymeHnra
a
g g
Mpumep. Haiitn 2n 2, eciaM W3BECTHO, YTO
i
cosa = —G,EHE{ @ < T
Ilo bopmyie (3) HaXOUM
& 1—cosa 1+06 1,6 o
-tg‘ —_— = f = = 4 -tg_ = iz-
2 cosa+1 —-06+1 0,4 , a 2 Hainaém
a
[OJIOXKEHHE yria 2
T
- a<T
ITo ycnoButo 2 ,( pazgenum Ha 2)
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T oa =x
—<—< - y
4 2 2, yrom 2B 1mepBOil  YeTBEPTH, TaHIEHC
o 1 05
[ ctg —_ = —=
L tg—-=2 2 th '
MOJIOKUTENbHBIN, 2 ,a 2 .
BoiBesieM (opmyiy, Mo KOTOpPOH MOKHO Haitn S &
a
'tg_
2,

qyepes

st aToro wmcmoab3yeM (opmyny cuHyca JIBOWHOTO yriia
o
sin? x = 2sinxcosx
b

3aMCHHB

B Heit x Ha 2. [lomyyaem
. v
1 Py a  2sin 5 oS5
sina = sin(2--) =2sin—cos— = —F——= .
2 2 1 ,  yudrém™m,  4YTO
L Lo
1= sin“— + cos“—
2 2,70
. e
Zsmi cosy
sinag =
. oL - O
sin“5 +cos° 5
2 2, pasnenum YUCIIUTEIb u
L
cos®—
3HaMeHaTe b Ha 2 monydaem:
i
Etgf
sina = o
1+tg*s
7z
o
BrisesieM Gpopmyity st €95 Fuepes 2. [Ipumenum popmyty
o
. a=2(3)
KOCHUHYCa JIBOMHOTO yria, rae 27,
ccrs:a sin? 2 cos? 2 sin® 2
5 . o O I 2 2 2
COS¢ = COS° ——sin*— = 2 1 2 = 3 Ea
sin® 5 + cos?=
2 Z,
L
cos” —
pa3e UM YHCIUTENb U 3HAMEHATENIb Ha 2 momyuaem:
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1-— tgz%
cosa =—p
1+ tg 5(5)
tg= =2
Hpumep. Haiitu 93¢ ecmm — 2

1—22_1—4

cosa = — = = —0,6
ITo popmyie (5) 1+2° 1+4 .
2tga
tol2a = >
Ecimu B popmysie TaHreHca JBOMHOIO yria 1-tg7a
a
a=2() ) y
IPEICTABUTh 27, 1o monyunm emmg oaHy GopMyIy, o KOTOPOH
2tg %
a —_—
5 1—tg22
TanreHc yria #MokHO HalTH yepes Tanrenc yra 2 tg%= £°2

C noMomIpIo I0Ka3aHHBIX Ha 3TOM ypoke (pOpMYJT MOKHO HE
TOJIKO BBIYUCIIATH 3HAYEHHUS BBIPAKECHHWM, HO U  yIpPOLIaTh
BBIPAKECHMS, JOKA3bIBAaTh TOXK/IECTBA U PEIIATh TPUTOHOMETPUYECKUX
YpPaBHEHUU.

1—cosa o
.— — 'tg —_—

IIpumep. /lokasaTe TOKIECTBO sina 2.

- S . a a
cosa =cos“——sin“"— sina = Z2sin—cos—

[TpencraBum 2 2 a 2 2
npeoOpa3yeM JIeBYIO YacTh TOKAECTBA

28 . 2@ o2& .2
1—cc.sa:_1—(CDS 5 —sin 2)_1 COS z—l-sm 5

: . o . @ [
sin & 2zin=rcos= 2zin=cos=
2 2 2 2 HO
L L
1— cos“— = sgin“ —
2 2,10
, 2@ . 2 .
1— cosea sm‘i-l-sm‘i 2sin” = o
; - o a o a - B
sin o 2sin=cos= 2sin=cos= 2
2 2 2 2
JleBast yacTh paBHA MPABOM YACTHU, TOXKJIECTBO JOKA3aHO.
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YnpaxHeHus.
. . 4
1. BeraucauTs SIin %; cos %; tg % ecnu Sina = p g <a<Tm.
. 3
2. Berauciuts Sin %; COS%; tg g eciu tga = 2\/7, nT<a< 7”

. 3 3
3. Beraucauts Sin %; cos %; tg % eciu ctga = —g, ?n <a< 2m.

IpakTnueckoe 3ansgtueNe 33. IlpeoOpasoBanue
CYMMBI TPUTOHOMETPHUYECKUX GyHkuui B
NPOoU3Be/IeHUE

Lenb: 3akperieHre yMEHUH U HaBBIKOB B IPe0OpazoBaHuE
CYMMBI TPUTOHOMETPUYECKHX (PYHKLUHN B IPOU3BEICHHUE.

DopMYIIa HaszBanue
pMy opmyanbt
. . . o+ oa—
sin o+ 51n|3 =2sn |3 COs |3 Cymma
) ) CHUHYCOB
a— |3 o+ |3 PasHocTh
y) CHHYCOB

o+ a— CymMma
cosa+cosP =2cos Bcns b y
9 ) KOCHHYCOB

‘ sin a—sinf = 2sin 5 COS

‘1+|3 . '1—|3 Pasnocth
2 KOCHHYCOB

cosa—cosfp =—2sin 5 sin
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tea + tgl?, = M?
cos o cosp Cymma
- TaHTCHCOB
0‘.,[3#5+:|m,r1 =
tea — tgl?, = M}
COs O cOsp Pa3HocTh
. TaHTCHCOB
e pE—+mW,nEZ

2
1. IIpeoOpasyiiTe B MpOU3BEICHHUE:
a) sin48° + sin32¢; (OtBert: 2sin40°cos8°);
0) sin71°—sin13¢; ( OtBer: 25in29°cos42¢;)
B) cos / 5 + cos 21/ 5; (OtBert: 2cos3n 10cosm 10;)
r) cos 3n/ 7 —cos 9/ 7. (OtBert: 2sin6m/ 7sin3mn /7)
2. YIIpOCTUTE BBIpAXKCHUE:
a) sin83°—sin23c; (OtBet: co0s53°; ;)
0) cos35° + cos25¢; (OtBer: V3cos5°)
B)sin7/ 8 +sin 31 /8 ; (OtBert: V2cosm/ 8;)
r) cos 4 /15 —cos 21/ 5 . (Otsert: V3sinm/ 15)
3. IlpeoOpa3yiiTe B npou3BeCHUE:
a) sin3a—sin7a; (OtBet: —2sin20cos5a)
0) cos4a + cosl0a; (OtBeT: 2cos7acos3a)
B) cos(m /3 + a)—cosa; (OtBer: —sin(m/6+0a))
r) sin(n/ 3 —o)+ sina. (OtBer: coS(mt/ 6—a.)

[Tpeobpo3oBats B mpousBeicHNE
a) c0s10+sin(90+10)=cos10+cos10 = 2co0s10
4. IIpeobpasyiiTe B NpON3BEICHUE:
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a) sin10° + c0s70¢; (OtBert: 2sin15°c0s5)

0) c0s50°—sin14e; (OtBerT: 2sin13°c0s27)
B) C0S40° + Sin40e; (OtBet: \2¢€0s5)
r) 5iN20°—C0520¢. (OtBer: V2sin25)

5. JIoKaxuTe TOXKIECTBO:

sin3a+sina—-2sin2a _
=tg2a

cos3a+cosa—2cos2a

. . . . 3ata 3a—-a ,

sin3a+sina—-2sin2a _ 25— —Ccos——=2sin2a

3at+a 3a—a
COoS

cos3a+cosa—2cos2a 2cos —2c0S2«x

. 4x  2a , . . )
25In—-COs—-—=25IN2a _ 2sin2acosa—2sin2a __ sin2a(2cosa—2)
i
T2
sin2a _

=tg2a

2¢0s cos%“—ZcosZa "~ 2cos2acosa-2cos2a cos2a(2cosa—2) o

coSs2«x

a) sino, + sin2a + sin3a + sinda = 4sin 50/ 2cosacosa/ 2;
0) cosa + cos2a + cos3a + cosda = 4cos Sa/ 2cosacosa /2;
B) cos2a—cos4a—cos6ba + cos8a = —4cosSasin2asina.

6. JIokakuTe TOXIECTBO:

a) sina + 2sin3a + sinSo = 4sin3acos? o;

6) sin2 So—sin2 30 = sin8asin’a.

IIpakTnueckoe  3ausaTue _ Ne34.  OOparTHble
TPUTOHOMETPUYEeCKHEe PYHKIIUH.

Llenb: 3akpenuTh YMECHHUSI U HABBIKUA BBIYMCICHUS OOpaTHBIX
TPUTOHOMETPHYECKUX (DYHKIUIT

Apxkcunyc (y = arcsin X) —ato pyHKuus, o0paTHas K CHHYCY

(x =siny). On umeer obmacTe ompemenems —1 =% =1 y

s T

L —o=y=-

MHO’KE€CTBO 3HaUYCHHI 2 2.
Apkkocunyc (y =arccos X)— 31o (QyHKims, oOpaTHas K
kocuHycy (X =c0Sy). OH wumeer 00JacTb ONpEIACICHHS

-1 =x =1 yvuoxecTso 3Hauennii 0 =¥ = T
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Apkranrenc (y =arctgx)— sro ¢yskmus, obOparHas K
taurency (X = tgy). On umeer 001acTh ONmpeaeaenus — @ = X < +oy
T T

L=y
MHO’>KECTBO 3HA4YCHUU 2 2 .

Apkxkoranrenc (y =arcctg X) — sto ¢yHKuusa, odparHas K

KOTaHT'€HCY (x =ctgy). On UMeEeT 00JacTh
ompeeneHnss ® <X < +% y qpoxecTBo 3HaueHH O <Y < T
Haitinem:

a) arcsin{—%]; 0) amcos(-—%); B) arctgxf.';; r) arcctg(-1).

VYuuteiBas omnpeseseHuss OOpaTHBIX TPUTOHOMETPUUECKHUX
GyHKUUH OTyYuM:

(3] = {2\ VB = [ =xx]
a) arcsin S TaK KaK sin 3 et B Bt o H

3 - 3L %9

6) arccos(—ljzﬁ, TaK Kak coszﬂ: o) H 2—ne[O; n;
2) 3 3 2 3

B) arctg\/-=z3t-, TaK Kax tg%:ﬁ " Ee(_g;ﬁj;

r) arcctg(-1) =3Tn. TaK KaK clg%ﬂ=—l H %e (0; m).
IIpumep 3
[rsin)
cos| arcsin— |.
Brrunciaum 5

ITyctp yroa a = arcsin 3/5, roraa mo onpenenenuto Sin a = 3/5

T
QE| —=—;—
2 2 o
u . CnepoBaTenbHO, Hago HailTu COSa. HMcmosb3ys
OCHOBHOE TPUTOHOMETPUYECKOE TOKECTBO,
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cosa =+1—sin®a =:

MOJIYYUM:
n
el o | B
ae[ 5’ 2:' cos(arcsm-):—-.
4TO u cos a > 0. Urak, 5 5
Paccmorpum  Oosiee  mOApOOHO  CBOWCTBA  OOPATHBIX
TPUTOHOMETPUUECKUX (DYHKIIHM.
DyHKIUA
CBoiicTBa (PyHKITHH -
y = arcsin x [y =arccos x|y =arctgx [y = arcctg x
Oobnactb
-1; -1; -00; + -0 +
S — x € [-1;1] K€e[-1 1] [x € (-00; +0) [x € (-00 +00)
OO6mactb 3Hauenuit |y € [-n/2; n/2]ly € [0; «t] Z /S)(_E/Z; y € (0; m)
IHu ugernas, Hi gernas,
UeTHOCTB HeuetHas HU Heuetnast  [Hu
HeueTHast HeueTHast
I:{g)m/l i (prH x=0 [pux=1 [[Ipux=0 [y#0
y> 0 nipu y> 0 rpu - 0
[TpomexyTku x€(0;1], |y > 0 npulx € (0; +o0), Y
_ ipu X€E (-
3HakornoctositicTBa |y < 0 mpuike[-1;1) |y < O npul o0)
x €[-1; 0) X €(-00; 0) ’
MOHOTOHHOCTb Bospactaer |[YOwBaer [Bospacraer [YObiBaeT
CBs13b c
TPUTOHOMETPHUYECKOM[SIN y = X COSsy=x [gy=x Ctgy =x
(byHKIMEH
['paduk a 0 B r
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.V‘

y =arcsin x y = arccos x
6 2
) ")
.............. F‘
_K
2
0 -
X X
2
. -.J ............. = -
2
y=aretg x y=arectg x
YupaxHeHnus.
20.BbIuMC/IUTh:
a) arcsino; 0) arcsinl; B) arcsin(-1); ) arcsin %;
. 3 . .
m) arcsin \/2——; e) arcsm(—‘/z—g); X) arcsm(—‘/z—i).
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21.BBIYUCINTD:

a)arccos0; 0) arccosl; B) arccos(-1); ) arcos %;
) arccos(— %); €) arccos % %K) arccos(— g).

22. Bmecto 3BE3A0YCK MOCTABUTH 3HAK PAaBCHCTBA HJIH

HEPaBEeHCTBA, YTOObI MOJYYUTh BEPHOE COOTHOILIEHUE:
.1 V3 . 1 V3
a) arcsin 5+ arccos—. 0) arcsin(— E) " arccos—-

B)arctgl- arccos %; r) arctg(—v/3) - arcsin(— %)

23. BeluucauTs:

a) arcsin %+ arccos %; 6) arcsing +arccos (— ?);
. 3 2 . 3 3
B) arcsin \/2__+ arccos( — \/2——): r) arcsin(— §)+ arccosg.

24 BbIYUCINTE

a) arctgy/3+ arctg(—1); 0) arctg%+arctgl;
B) arctg(—1) + arcsin ?; r) arctgyv/3+ arccos g;

. V3 V2 1
) arcsin(— 7)+ arccos( — 7)+ arctg\/—g.

25.BbIYHCIINTD:

a) arcsinl+ arccosl+ arctgl+ arcctgl,;
0) arcsin0+ arcsinl+ arcsin(—1);

B) arccos0+ arccosl+ arccos(—1);

r) arctg(—1)+ arcctg(—1);

) arcsin % + arccos % + arctg0;

e) arcsin(— %) +arccos( — ‘/2—5) + arctgo;
) arcsin g+ arccos g+ arcctgl;

3) arcsin(— \/2—§)+ arccos(— \/2—§)+ arcctgv/'3.
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26.BeI4ucanTh:
a) sin(arcsin(— §)+ arctgv3);

0) ctg(arccosl+2 arctg (?)) ;

B) c0S(2 arcsing — arctgv3);

r)sin?(arcctg—=+ arcws%).

L
V3

IlpakTHnuyeckoe 3AHATHE No35, Pemenune
NPoCTEeHIINX TPUTOHOMETPUYECKUX YPABHEHU I

Heasb: 3akpenurb yMeHHS] W HaBbIKH  pelIeHUs
NpocTeH X TPUTOHOMETPHYECKUX YPABHEHHUI

®opmyJibl NpocTemux TPUTOHOMETPUYECKUX
YPABHEHHIA.

1) sinx=m

x=(—1)*arcsin m+nk, keZ.

k,n,m- Moryt mpuHHMAaTh JHOOBIE IIEJIbIC 3HAYEHHS, HO TpPH
9TOM Paj¥ KPaTHOCTH He Oy/ieM yKa3biBaTh, 4To KEZ, NeZ, meZ.

Ecnu |m| > 1, To ypaBHeHHe He UMeeT pelleHus.

YacTHble ciIydyan:

sinx=(—1) x=—= + 27k,
sinx=0 x=mk.

sinx=1 x=§ + 2mk.
2.C0SX=m

Xx=tarccos m+2 mk, keZ.
Ecau [m| > 1, To ypaBHEHHE He UMEET pelleHMUs.
YacTHbIE CIy4Yau:
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cosx=—1 x=tm+ 2mk wau x=1tm(1+ 2k)
cosx=0  X= ;" + mk
cosx=1 x=2mk.

3. tgx=m
x=arctgm+ rk, keZ.

4, ctgx=m
x=arcctgm+ mk, keZ.

1. Pemiuth ypaBHeHue cos2x = 1/2.
Hcnons3yem METOJT peneHus MPOCTEHIITIX

TPUTOHOMETPUYECKUX YPABHEHHUU U I1OTy4YaeM:

2x = #arccos(1/2) + 2nn = +n/3 + 2nn (3xech u ganee, n € Z).
Otkyna x = +m/6 + mn.

OtBer: X = +n/6 + 7.

2. Pemmnthb ypaBHeHue sin(3 - 2x) = -1/2.

Hcnons3zyeM GpopMyiy U3 METOIOB PEIICHUH, UMEEM:

3 - 2x = (-1)"(arcsin(-1/2)) + nn = (-1)n(-w/6) + nn (3aeCh U

nanee n € Z).

nn/2.

Jlenaem mpeoOpa3oBanue U monydaem X = 3/2 + w/12(-1)" -
Otset: x = 3/2 + w/12(-1)" - wn/2.
Ynpaxuenus.

1.Peminte ypaBHeHHS:
a)sin 2x= %; o)tg (3x+2)=—1;  B)COS (COSX)= %

2.Pemnte ypaBHeHHA:
a)sin’x = m; 6) cos?x = m;
B) tg?x = m; r) ctg?x = m.
3.Pemnre ypaBHeHue:
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2 - 2 . 3 3

a) Sinx= é; 0) sinx=— ‘/2—_; B)smx:—\/z—_; r)smx—\/Z—_,
1 2 3 3

) COSX= 23 €) COSX= — g; K) COSX=— g; 3) cosx—\/z—,

1) tgx—\/— 3; k) tgx=1; 1) ctgx=1; M) ctgx=—/3.
4.Pemute ypaBHeHHUE:

a)sin’x = %; 0) sin’x = 1; B)cos?x = 1;r) cos?x = %;
mntgix=1; e)ctg’x=3; x)tg’x= g

S5.Pemure ypaBHeHue:
a) cos2x=1; ) tgx—3=1; ) tg(x+3)=-1.

IlpakTnyeckoe 3aHgaTie Ne 36. Peunienue
NPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

[IpocredmMMu ~ TPUTOHOMETPUYECKUMU  HEPABEHCTBAMHU
Ha3bIBAIOTCS HEPABEHCTBA BUA SIN X<M, Sin X>m, C0S X<m,
COS X>m, tg Xx<m, tg Xx>m, ctg Xx<m, Ctgx>m, r1e M- JaHHOE YUCJIO.
Pemnts npocrenniee TpPUroHOMETPUIECKOE HEPABEHCTBO —
3HAUUT HAaWTH MHOKECTBO BCEX 3HAUEHUI apryMeHTa (J1yT UJU YTIJIOB),
KOTOpble OOpallaloT JaHHOE HEPaBEHCTBO B BEPHOE UHCIIOBOE
HEPaBEHCTBO.

: 1 : 1
IIpumep 1. Pemuts HepaBeHCTBA: a) SINX< > 0) sinx> 5

Pemenue: a) YuuTeiBasi CBOMCTBO OTPAaHWYECHHOCTH CHHYCA,
JTaHHOE HepaBeHCTBo MOKHO HepeanaTL TaK:
7T

-1< sinx < . Umeem AM1 = AM2 =—m—= -
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M, N(01/2) M,

AW

. 1
HepaBeHCTBy Sin X< E YAOBJICTBOPAIKOT AYTU U3 IMPOMEIKYTKaA
7T T
—— <x <—.Bcuny nepronauyHoCTH CcHHyca 00IIUM

7
pEIlIeHrUEeM CIIY)KHT MHOXXECTBO AYT BHJAA — ?n +2mk < x <

T
g + 2mk.
1) DTO HEPABEHCTBO BBINOJIHAETCA U1 BCeX AYT X1< X <
A T 51
XA X3< x < X4,rz[exlzg,xz =T[—g=?7f
AN
x/ N, (0:12)
AQ0) 5

X N, (0:12 X4

T 5w T
X3= x1+n=g+n u Xq = X2+T[:?+7T, T.€. Iad E< x <
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5
%+ T < x< ?n + . OOmuM  pemieHueM  CIYXKHUT
5
MHO>KECTBO YT %+ Ttk < x < ?n + k..

IIpumep2.Pemnth HEPABEHCTBO. @) COSX>— % , 0)tgx >3,
B)ctgx > 1
Pemenue: a)  Ilepenuiiem ngaHHOE YpaBHEHHE Tak: —%

1
<COSX < — - YNIOBIETBOPAIOT JYTH U3 IPOMEKYTKA

My

N(1/2:0) A(1:;0)

™

=

OO0muM  pemieHueM  CIOy)KUT MHOXKECTBO Jyr  BHJA
—%ﬂ +2mk < x < 2?7T+27rk.
6) tgx > V3.
Y4auTnIBass CBOMCTBO HCOTPpaHNYCHHOCTH TAHI'€HCA, UMECM
V3 < tgx < +oo, HepaBencty tgx > /3 ymoBIeTBOPSIOT
YT TPOMEKYTKA §< x < g B cuiy mepuoguYHOCTH TaHTEHca
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OOILMM PEIICHUEM CITYKUT MHOXKECTBO YT BUJA g +rk < x < % +
k.

YnpaxHeHus
Pemure HepaBeHcTBA:
32.a) sinx < ?; 0)sinx > g;
B) Sinx < —g; r)sinx > 0,055.
33. a) cosx>g; 6)cosx£%
B) cos x > —2; r) cos x = 0,7900 .
34. a) tgx <3 o)tgx = =
B)tg x < \/_ r)tgx > 10
35. a) ctgx>—7, 0) ctgx > 1;
B) Ctg x < \/_, r) ctgx < —5.
36. a) sin2x > ; 6) cosZ < %%
B)tg (—3) < 1; r) cos2x = —%..

IIpakTnueckoe 3ansaTue Ne3d7. BeinosaHeHue
ynpa;xkHeHuii mo pasgeay «OCHOBbI TPHTOHOMETPHID)

Henab: copmupoBaTh M 3aKpENUTh  HABBIKK IO
npeoOpa30BaHUI0 TPUTOHOMETPUYECKUX BBIPAKCHUIN u
CIOCOOCTBOBATh AaKTyalM3alMM IIOJYyYEHHBIX 3HAHUU 10 TEME;
CIOCOOCTBOBaTh  Pa3BUTHUIO  YMEHHMH  CHTyalMIO;  pPa3BHBATh
MaTeMaTUYeCKU CTUJIb MBIIIIEHUS, (OPMUPOBAHUE YCTOWYUBOTO
UHTEpeca K IPEAMETY

Buiopame npasunvnuiii omeem:
3aoanue 1.

131



1. Yupoctuth Boipaxkenue: (1 —sin a)(1 + sin a).
a) —1; 0) cos2 a; B) 1; r) sin2 o.

1
2. YIpPOCTHTH BhIpaskeHHe: — tg’a

a) 1; ©6)sin2a; B) -1; T) cos2a.

sza

3 yﬂ OCTHUTDb BBIPAKCHUC: o
' p p ‘1-sin2a

a)ctg2a; 6)0; B)tg2a; 1) 1.

4. YpocTHTH BhIpaKeHHe: tg o CoS o.
a) sinoa;  0) COSa; B) = r)i
i i cosa sina

5. Ynpocturts Boipa:xkenue: 1 — cos2 a + sin2 a.
a) 2sin2 a; 0) 2; B) 2 cos2 a; r) 0.

6. YnpocTuTth BbipazkeHue: C0S4 a + Sin2 a CoS2 a.
a) sin2 a; 0) cos2 a,; B) 1; r) 1+cos2a.

7. Haiigure 3na4enne Boipaxenus: Ig(sin? x + cos? X).
a) 10, 6) 100, 8) 0, 1) L

8. Haiigure 3Havenne BuIpaskenus: sin? (arctg 1/2) + cos?
(arctg 1/2).
a 12 61 8 U4 12

1+tgx

9. YIpoCcTUTH BBIpAaKeHHE:
1+ctgx

a) ctgo; 0) tga; B) tgo; r) —ctgo.

ina 1+cosa

S
10. YnpocTuTh BhIpaKeHue: -
1+cosa sina
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1
QJ cosa’ BJ sin e’

. . 3m
11. HajiguTe 3Hayenue sin o, ecau cos o = 0,8 5 <a<

21
a) —0,6; 0) 0,8; B) -0,8; r) 0,6.

12. Yupoctuth Beipaxkenne: (1 + ctg B)? + (1 — ctg P)>.
1

a . & .
) cosZ B’ ) sin? §°
1 2
g8 . s
J cosZf’ ) sin? 8
3aganme 2.

1. Hajiizure 3Ha49enue BuIpakenus: Sin? (43°) + cos? (43°).
a) 1; 06)sina; B) 0; 1) coso.

2. HaiiTu, cos o, ecsu sin o = 5/13 u nn/2 <o, < 7.

D2 6)-= B)o D)

3. HaiiTu, tg o, eciu sin a = 5/13 u nt/2 <a <m.
5

5 -5, : 5
D)= ©)= B 10—
4, Haiitu, ctg a, ecaim sin o =5/13 u n/2 <o <m.

52 op . i
§ > > > ° (2+2sinx)(1 )

- +2sinx)(1-sinx

S5.Haiigute 3HaYeHHE BbIPAKECHUS: (Lt cose)2—Zeos)’

ecam Ctg X = 2.

a)s; 6)4 B)6 13
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6. Yupocrurn: cos* a (1 + tg? a) + sin? a.
a) 1, 0) sin o B) 0; r) oS 0.

7. Haiigure, sin x, eciu tg x = 5/12 u w <X <3m/2.
a) 5/13; 0) -5/12; B) 5/12; r) —5/13.

8. Haiitu, cos x, ecnu tg x =5/12 u © <X <3m/2.
a) 12/13;  6) —-12/13; B) 5/13; r) —5/13.

9. YIpocTUTH BbIpakKeHHe:

tga—sin‘a

ctgZa—cosZa’

a) ctgb a; 0) tg8a; B) ctg8a; 1) tgba.
10. Yopocturthb Bbipa:xkenue: tg o COS a.

a) ctgo; ©) sina; B) tga; r) COS 0.

11. YupocTuTh BhIpazKenue: tg> o cos’ a.
a) cos2 a; 0) tg2 a; B) ctg2 a; r) sin2 a.

12. YipoctuTs BeIpaxkenue: ctg? a sin? o
a)cos?a;  6) tg?a;  B) ctg2 o; r) sin?a.

3aganune 3.

1. Yopocruts Boipaxkenne: (1 — cos? X) tg? X.
4

sin‘i'x_ - Sinx
HJ 2.7 ] 4.7
cls=x cOs™x
) sin® x ) sin®x
[ . Fis .
cOs?x’ costx

2. Yupocrurs Boipaxkenue:(1 + tg? X) cos? x.
a)9; 0)sinx; B) 1, 1) COSX.
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3. HaiiTu, cos X, ecju sin x = 0,8 u /2 <x <m.
a)-0,6; 6)08;, 8 -08;, 1) 0,6

6. YIpoCcTUTH BbIpaKeHHe:

( 12 — 1) ctg?a.

CO5™ @

a) ctga; 6) 0; B) tga; r) 1.

7. YIIpOCTUTH BBIPaKeHHE:

sin*a+cos®a
: —cosa | ctg a.
l-sinacosa
a) sin o; 0) ctga; B) cosa r) cos a.
H3BecTtHO, YTo 7t <00 <3m/2mMCcoS o = — 1/4. Haiigure

3HAYEHHE OCTAILHBIX TPDUTOHOMETPHYECKUX (PYHKIMIA yria o.
8. Haiigure Sin a.

1 V15
ey 6) V15 ; B)-+/15; 1) -

9. HaiiguTe tg a.

V15, 6y VIS - N
a)—T, 6) 15 ; B)- 15 r)\/l_S
10. Haiigure Cctg a.

V15
2) 72z 6)—VI5; B)—V15; 1)~
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