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BBEJEHUE

B nokymenTe cobpanbl 3aza4un youtube-kanasa Valery Volkov, pasdéurbie 1o TemMaM. 3a1a49u 110100paHbI C
YUETOM KJIACCHYECKOI abuTypHeHTCKOM noaroToBku (Bropas yactb EI'D u BCTynUTeIbHBIE OJIMMITHAJIBI ).
JlanHas 9acTh 3a/Ia9HUKA [TOCBSIIEHa ajrebpe.

st mepexona K BHAeOpa300py KOHKPETHON 3aa9i HYXKHO KJIMKHYTH 110 €€ HOMEDPY IIepPe]l YCAOBUSIMUI
3a/1a9H.

CumBoJtHI i, ii, iii B cKOOKax 03HAYaIOT Pa3dophbl aHAJOTUYHBIX 3aJia9, CXOXKUX 110 UJIee peIleHus, HO C
JPYTUMA IUCTIAMU.

Vnaun u mao0TBOpHON paboTs!
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Valery Volkov

§1. AJITEBPANYECKUWE BBIPAKEHI £

1.1. IToBTOpeHue apudmMeTUKN

1.1.1. Cokparure apobu:

) 1010111110101 ) 10!—9!-8!
1100111110011 10!4-9!4-8!

1.1.2. Cpasuure npobu:

1) e 21212121, ) 6 15151515 ,) 2020 2021, 4) 2022!

33 999999997 13 363636367 2021 20227 2023!

2021!,
2022!°

1.1.3. BanumuTe unciao B Buje 0OBIKHOBEHHOM npobu: 0, (123456789)

1.2. ®opmMysabl COKPAMIEHHOTO YMHOXKEHUS

Teopus: PopmyJibl COKPAITEHHOTO YMHOKEHUST

1.2.1. BuinosiauTe jeficTBust:

1) (5a — b) (5a + b);

2) (x—7)° =3z (z+5).

1.2.2. Paznoxxute HA MHOXKUTEJIH:
1) m? —m? —9m+9;

2) 412 — (t — 5)°.

1.2.3 Beruucsure: w

99 digits
1.2.4 (i) Paznoxure Ha MuOX)HUTEM Yncyao 249919,

1.3. PasjoxkeHme Ha MHOXKUTEJIN

4334178

1.3.1 Haiiiure 3HaUeHUE BBIPAYKEHUS: 1351268 -

1.3.2 Paznoxxure Ha MHOXKUTEJIN:

1) (i, ii, iii, iv) 2* + 4;

2) 1+ x5

3) () (@ +y+2)—a2® -y 2%
4) a® + b® + ¢ — 3abe;

5) a™ — b

6) ° —1;

7)1+ n*+nd

8) xt — 22 +1;

Nzt +22+x+12

10) 28 + 2+ 1;

11) a® + b — (a +b)°.

1.3.3 Cokparure j1po0b: iiijﬁ

1.3.4 Beruncaure: 99...9 : 99..9 .
o= o=

111digits 37 digits
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https://www.youtube.com/watch?v=_OevgF1LEmE
https://www.youtube.com/watch?v=9z1QA4lCbY8
https://www.youtube.com/watch?v=P3F4ZNZIn_M
https://www.youtube.com/watch?v=bE6APTTZdlg
https://www.youtube.com/watch?v=KYQocFd4wVk
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https://www.youtube.com/watch?v=t-eKJ9YrI0M
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13511..122.2=n(n+1), n=?

1199 1199
1.3.6 [loxaxkuTe, 9TO J11000€ HEUETHOE UUCJIO KPOME €IMHUIIBI €CTh PA3HOCTD JIBYX KBAIPATOB.

1.4. Anarebpamvyeckue Apobu

1.4.1. Yupocrure BbIpazKeHHE: c2:-2477c4+4 : (c +2).

1.4.2. Haiiiure 3HaUYeHNE BhIParKeHUsI m upu a = 4, 5.
9 [ " a?-25b% . (1 1 1 _ 63
1.4.3. (i) Hafizure snavenne Boipazkennss 222 : (& — 1) npua = 875 u b =65,
2
1.4.4. Haiiinre 3HaYEHNE BBIPAYKEHUS a§ﬁ262 . “;30 npu a = —5,2uc= 72,4.

2
1.4.5. Haiinure 3HaYeHMe BhIPAYKEHUA W : ( + 4) npu b = _E
1.4.6. Haiinure 3HaYeHNE BHIPAYKEHUS %172 : ab+b2 nmpua=1,1ub=0,6.

1.4.7. Halinure 3HavUeHNE BHIPAYKEHUST: ( — 16a) (m — ﬁ) npu a = —45.

1.4.8. Haiijture 3HaUYEHNE BHIPAYKEHUS ( + m) : (x% + y%) — x;’iij opu T = NGB Y= V3.

1.4.9. Haiinre 3HaAYEHNE BBIPAYKEHUS (m7n+1)24:n(m71+n)2 -(n+1) upu m = IQ un=+2.

1.4.10. Haiizre snavenne Boipakenns (4 3) - ((a +b)? -2 :b ) mpua=2—+5b=+5—1.

a

1.4.11. Haitgure qucia a, b C TaKue, YTO BBIOJHAIOTCS PABEHCTBA:

22°43x-3 _
1) z3z—z2—zw+1 T (a— 1)2 + + a:—i—l’
1 _ . 24 6x+7 b . +5 _ b
2) (z+1)(2z+1) — ﬁ + 2?1:+1’ (T+f)(7+€)(r+3) ril + T+2 + ﬁ’ (m—l)(z—z)(m—m - ﬁ Tzt mi3'
1.4.12. (i) Haifigure 3HaueHune poipaxkenus 3la — 4b + 55, ecau %ﬁi; =8

1.4.13. UsBectro, uto a + b+ ¢ = 0 u a® + b?> + ¢? = 1. Haiitu 3uauenne Berpaxkenns a* + b* + ¢,
1.4.14. UzBecto, uto a +b+c=1mu % + % + % = 0. Haiitu 3nauenne serpazxkenns a’ 4 b? + c2.

2 2 2
1.4.15. UsBectHo, 4ro = + % +£=0u 2+ 2+ 2 =1. Haiitu 3navenne ppipazkenns Ty + 25 4 L3

Tlo

1.4.16. U3BectHO, uTo @ — b+ ¢ = 8 u a? + b? + ¢? = 110. Haiitu 3na4enne Bbpaskenus: ab + be + ac.

1.4.17. Haifiure 3Ha4eHne BhIpaskeHus a® + a67 ecn a2 —3a+1=0.

1.4.18. (i) Haiinure snauenne pipaskenns z° + 5, ecm o+ 1 =7

1.4.19. Haiimure 3Hadenne BbipazkeHus a* + a%, ecim a — % =3

1.4.20. Haiinure 3HavueHNe BBIPAXKEHUsI 22022 4 120227 ecan r — 1 =0

_pr _1
z+y+z ~ 4
1.4.21. Ussectro, uro § 2P — 1 . Haiiyiure 3Havenue BblpasKeHus: 7717;*2“.
T4+2y—
o _
2r—y—z+t 1

"+9 OBITDH IIEJILIM YUCIIOM?

19n+17
Tn+11

1.4.22. UssectHo, 4To n - nesoe 1ucyo. Moxer jm Jpobb -
1.4.23. (i) UsBectHO, 9TO N - 1esoe uncao. Moxer jm ;Lp06b OBLITH TeabIM uncaoMm? Ecin ma, To

Haﬁ,HI/ITe BC€ BO3MOZKHbLIC 3HaYCHUA 7.

1.5. Min-max 3Ha4YeHUus

1.5.1. Haiiyiure HanMeHbIIIee 3HAMEHIE I HAHOOJIbIIIee 3HAUCHNE BIPAXKeHUs T+, ecau 2 +xy+y? = 6, 75.
1.5.2. Pemmre ypasrenne: a? — ab + b? —bc+ c? —cd +d? —d + 0,4 = 0.
2
1.5.3. Hafinure MaKCHMYM BBIPAXKEHHS: 77 .
1.5.4. JTokaxkure HepapencTso: 5r2 + 2xy + y* + 6x — 2y + 5 > 0.


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=sBrAPCzvdk0
https://www.youtube.com/watch?v=nSDW0SYIHqw
https://www.youtube.com/watch?v=3sFvP6-nK5o
https://www.youtube.com/watch?v=C80tQp4o610
https://www.youtube.com/watch?v=THd1qdz6kIA
https://www.youtube.com/watch?v=bdS_ITri-kc
https://www.youtube.com/watch?v=tV1Qj2a-rYE
https://www.youtube.com/watch?v=yo6lkO4_f8E
https://www.youtube.com/watch?v=ag0hAgSy5XA
https://www.youtube.com/watch?v=-aBElBqaalo
https://www.youtube.com/watch?v=Ya2RbBF5G8o
https://www.youtube.com/watch?v=f2v_-Y4k7Co
https://www.youtube.com/watch?v=Dkp9Mvl9VFo
https://www.youtube.com/watch?v=TNjRuxHP_ac
https://www.youtube.com/watch?v=qvxjlIjUnmo
https://www.youtube.com/watch?v=9PMGv1T306A
https://www.youtube.com/watch?v=SG-D49YAY2A
https://www.youtube.com/watch?v=Hf3WogTa3WA
https://www.youtube.com/watch?v=18UH4vedgg8 
https://www.youtube.com/watch?v=ixaz6FvCRB0
https://www.youtube.com/watch?v=omy8eQeWK2o 
https://www.youtube.com/watch?v=9LBzfJNOT5c
https://www.youtube.com/watch?v=4zNQ1oQn9ik
https://www.youtube.com/watch?v=jIp1N2TELik
https://www.youtube.com/watch?v=Qa_GrH2qmP8
https://www.youtube.com/watch?v=LD0iTMsaULo
https://www.youtube.com/watch?v=BwKd1fSlIQQ
https://www.youtube.com/watch?v=2oHak9t9CBs
https://www.youtube.com/watch?v=9VIWWpQGkgw
https://www.youtube.com/watch?v=JYLkrZeAKF0
https://www.youtube.com/watch?v=RKyHtTyiQ4M
https://www.youtube.com/watch?v=N6InCyS3Hp4
https://www.youtube.com/watch?v=jXk-gWRsNnU
https://www.youtube.com/watch?v=tyWmvU6uyhI
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1.5.5. Jlokaxkure HepasencTso: 322 + 2xy + y% + 62 — 2y + 9 > 0.

1.5.6. Pemmre ypasHenue ¢ AByMsa HemssecTHbIME: bx? + y? + 4xy + 22 + 1 = 0.
1.5.7. Pemmure ypasuenue: 3x2 + 2zy + 3% = 2y — 62 — 9.
1.5.8. UsBecrHO, uTO T + ¥ > 4. JJoKazaTh, uro x2 + y2 > 8.
1.5.9. UsBecrno, uro = 4+ y > 1. Jokazars, uro z* + y* > é.

1.5.10. UzBectro, uTo 4a? + b = 1. Jokazars, uro ab <

3z—2
4x—x2—-6"

1.5.12. Yucyo 2024 pasbeiiTe Ha ABa CJIAraeMbIX Tak, YTOOBI UX ITPOU3BEIEHUE ObIJIO HANOOJIBIIIAM.

1
1
1.5.11. Haiinure HanboibIlliee 3HaYeHNE JIPOOH

1.6. HepaBeHncTBa

1.6.1. /TokaxkuTe HEepaBEHCTBA:
1) a® + b% + c® > ab + be + ac;
2) (i) a* +b* + ¢* + d* > dabed.


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=xV7r_h0EYUM
https://www.youtube.com/watch?v=vF-ev0B0lTs
https://www.youtube.com/watch?v=cBYakcYoU9A
https://www.youtube.com/watch?v=GBJkRYRS8HE
https://www.youtube.com/watch?v=oQATluH3o_8
https://www.youtube.com/watch?v=-Jvdxq7w_ys
https://www.youtube.com/watch?v=kdsYIQ-p1Jc
https://www.youtube.com/watch?v=c_0LnlaSJSE
https://www.youtube.com/watch?v=KYABuI687DQ
https://www.youtube.com/watch?v=rdIPQP1STzs
https://www.youtube.com/watch?v=5LVUGR8-j2o
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§2. PAIIMOHAJIBHBIE YPABHEHUI A

2.1. JIuHeitHbIe ypaBHEHUsI

2.1.1. Pemmmre ypaBHEHUS:

9
5) (i) 5 +3=195

0,1(6)+0,(3) . _ 1p.
o)1 L= 10;

)
)
)
4) (i) 27 = 1%;
)
)
)

2.1.2. Pemmure ypaBuenus:
1)a2+9=(z+9)>
2) (z+3)%+ (z —7)% = 222

2.2. KBagapaTHble ypaBHEHUs

2.2.1. Permrure HemoHbIE KBAAPATHDIE YPABHEHUSI:
1) (i) 422 = 12,25
22 -36=0

2.2.2. Pemmmure KBaIpaTHbIE YPABHEHUS:
)22 -3z —-10=0

2) 22 —1Tx +72=0

3) 322+ Tx—10=0

4) 2% = —11z — 28

5) (z —6)% = —24x

6) 422 4 62 — 2 = (z — 1)°
7) 202122 — x — 2020 = 0

Teopus:

BuiBon dhopmysbr KopHeit.

Permenne KBaJIPaTHOI'O YpaBHEHUA (‘II/ICJIO K()pH()IL/'I u ,H‘I/ICKPI/II\'H/IHZLHT).

Broinenenne kBajsipara ABytIeHa U3 KBaIPATHOTO TPEXTIICHA.
Passioxkenne KBaJipaTHOTO TpexusieHa Ha MHOKUTe . (1)
Metos1 nepeGpocKn JIJTsi perenns: KBaJpaTHoro ypasHerns. (i, ii)

Teopema Buera.


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=fVinFslIwJQ
https://www.youtube.com/watch?v=Xqyz490U314
https://www.youtube.com/watch?v=RzdZQzBAbIQ
https://www.youtube.com/watch?v=ufKvi9uCd4s
https://www.youtube.com/watch?v=LNdYXJvbLuY
https://www.youtube.com/watch?v=8BrnvRl8jDY
https://www.youtube.com/watch?v=ZZa9r1nMe_c
https://www.youtube.com/watch?v=kmUysRtM-GE
https://www.youtube.com/watch?v=X3RrU1spQGw
https://www.youtube.com/watch?v=f7yCfB0V4X8
https://www.youtube.com/watch?v=eYVauqWfv5A
https://www.youtube.com/watch?v=TyEfdgni898
https://www.youtube.com/watch?v=H6jI2bL2a5w
https://www.youtube.com/watch?v=F8XhqIwF4pE
https://www.youtube.com/watch?v=P1yQ_lg-qzA
https://www.youtube.com/watch?v=oThBcGqHpfs
https://www.youtube.com/watch?v=OADP1QCWztc
https://www.youtube.com/watch?v=Stzj37ARaj0
https://www.youtube.com/watch?v=hsLZ7DdmLrs
https://www.youtube.com/watch?v=a3IVdU_gung
https://www.youtube.com/watch?v=OzFDpgHMVME
https://www.youtube.com/watch?v=o51jfsV0LCY
https://www.youtube.com/watch?v=xThClP3wbC0
https://www.youtube.com/watch?v=5UyKV9-MpwY
https://www.youtube.com/watch?v=XOHG6dpZfV0
https://www.youtube.com/watch?v=3Uz7JZVtgJE
https://www.youtube.com/watch?v=Qh_j3YWGt2Y
https://www.youtube.com/watch?v=9G-i_vNJ5H0
https://www.youtube.com/watch?v=eIXMWRI4BdQ
https://www.youtube.com/watch?v=X4e-l2Xlft0
https://www.youtube.com/watch?v=pXEMqtxQGxo
https://www.youtube.com/watch?v=PFUbMPkC9Xg
https://www.youtube.com/watch?v=vKliFIbK-VY
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2.3. PasjioxkeHne Ha MHOXKHUTEJIN

2.3.1. Pemnre ypaBHEHUS:
1) (i, ii) (250 +7)° = (22 —1)°
2) 2° —6x=0
3) x3+4x =92+ 36
4) (a:—2) (x=3)=12(z—-2)
) (@ =2) (@ —3) (@ —4) = (& —2) (& —3) (x - 5)
6) (x+7)° =49 (x +7)
Na(@@?+2c+1)=2(x+1)
2.3.2. Pemnre ypaBHEHUS:
Dat+22-222-3r-3=0
)z +a?+ad+at+2°=-1
2.3.3. Pemure ypaBuenusi:
1) 22 — 23 =12
2) A +c2=2
3) 23 +42% =5
)
)
)

ot

4) 2423 — 8z2 =1
5
6

3 —8x =38

29—z =6

2.4. JIpobHo-pallioHAJIbHbIE yPaBHEHUS

2.4.1. Pemmnre ypaBHEHUS:

1) (i) =g =5
1 1

2) 3z—4 4r—11
—119

3) =19 = 5

2.4.2. PemmuTe ypaBHeHUs:
x+8 __ x+8
5z+7 — Txz+5
16—42® _
z—4 =0

)

)

)= =g

1) (i) Z2fde=t — g
) sh6 + 703 = 7%
)

=4xr+1

2.5. ¥YpaBHeHus BbIcOKux cremneHeii. Teopema Besy.

2.5.1. Pemmmre ypaBHeHus:
D) @-1)° = -8
2) (i) 2% = (z - 5)°
3) (i) 2* = (x — 20)*

m2+r+1 _ 7. x41
x2—x+1 9 x—1

2.5.2. Pemmure ypaBHeHue:

2.5.3. Pemnre ypaBHeHUS:

10


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=usnPv8pJEK4
https://www.youtube.com/watch?v=CM6_Drzu9wo
https://www.youtube.com/watch?v=43hOsyPZTJg
https://www.youtube.com/watch?v=VyaMuXFL35s
https://www.youtube.com/watch?v=_f8f6up4tUM
https://www.youtube.com/watch?v=0Z41W0dyqM8
https://www.youtube.com/watch?v=_vGCiW4vcRQ
https://www.youtube.com/watch?v=6Ezvzj9TdC4
https://www.youtube.com/watch?v=TJkFEW39aps
https://www.youtube.com/watch?v=EnZn71NOni0
https://www.youtube.com/watch?v=5nmH0xJjhNo
https://www.youtube.com/watch?v=Gl0CoHgPXpA
https://www.youtube.com/watch?v=5a-8zoXvBeU
https://www.youtube.com/watch?v=x1qylBEVyG0
https://www.youtube.com/watch?v=Lw5Fv7HjCHE
https://www.youtube.com/watch?v=KEBjnfQTlD4
https://www.youtube.com/watch?v=8jbv747BWJI
https://www.youtube.com/watch?v=2Tjd-OKgNaE
https://www.youtube.com/watch?v=nwRl2UPHpeM
https://www.youtube.com/watch?v=-mQf4AgZR7k
https://www.youtube.com/watch?v=jpybm2RBVEo
https://www.youtube.com/watch?v=-3pjca4-Unc
https://www.youtube.com/watch?v=s27i3Z_JKpA 
https://www.youtube.com/watch?v=X7ccu3fApso
https://www.youtube.com/watch?v=Z6IFGjfa2UY
https://www.youtube.com/watch?v=mZRT2rX0v_g
https://www.youtube.com/watch?v=6SXWXFB67Ec
https://www.youtube.com/watch?v=2R3MEnHH63g
https://www.youtube.com/watch?v=_4Pz7u9p87E
https://www.youtube.com/watch?v=7rMkXE0L-og
https://www.youtube.com/watch?v=fOTLwGzBCT8
https://www.youtube.com/watch?v=R-RWSDjmB3c
https://www.youtube.com/watch?v=TXZZvUzRK6o
https://www.youtube.com/watch?v=PKKZHCiaLsg
https://www.youtube.com/watch?v=9At-ecXMo_s
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$17

—z a5 —a?yr—1
1) 9357934+:c3fz2+93 1 = 2L

2) ( + 1)2019 + ( + 1)2018 (m _ 1) + (J) + 1)2017(1} _ ) 4.+ ( )2019 0

7
= Lxt=1
2.5.4. Pemmre ypaBHenue: y—s = 55

5. Pemmmre ypasnenne: 1262 — 322 +3z —1=0
5.6. Permure ypasnenne: 21623 — 18022 — 6z +5 = 0

Teopus: Teopema Besy n memenne muorowiaera cromoukom, Teopema Besy u cxema 'opmepa

2.5.7. Pemmnre ypaBHeHUS:

1) (i) 2+ =36

) 222 — 423 =1

3) xt — 42® — 1922 + 1062 — 120 =0
)
) 4

[\

1) z(z+1)72+ (z4+1)22 =30
5) 425 + 4z* — 1323 — 622+ 92 +2=0

2.6. CBeneHue K KBaJIpaTHBIM YPaABHEHUSIM.

Teopus: BuksajsipaTHoe ypaBHeHHE.

2. 6 1. Pemnre ypaBuenus:
1)
2) (x+2)* —4(x+2) -5=0

3) (x2+x—3) +222 422 -5=0
4) 2t — 223 + 2 =30

2.6.2. Pemmnre ypaBHeHUS:
1) (i, ii) ﬁ—%_zl:o

€T

2) gy + 28 =29

2.6.3. Pemnre ypaBHeHUS:

1) (1,i) (x—1)(z=3) (x+5)(x+7) =297

2) (22 =3z +1) (2% + 3z +2) (22 — 92+ 20) = —30
3) (22 43z +2) (22 + 9z + 18) = 16822

4) (i) (x—l)(x—2)( —4) (z —8) = T2

5) 2 275E:c+3 + 2m2+w+3 =6

6) 53@25—9:72:-&-6 + 5x22fjc+6 =7

7) (=+1)° _ g5

2.6.4. Pemmure ypaBHeHUS:
1 1
) +m+x+z+m+m—0'
2 shit et T =0
2.6.5. Permure ypaBuenus:
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=IzRk2h5Qf2s
https://www.youtube.com/watch?v=sSD7HnW05UQ
https://www.youtube.com/watch?v=oJouEi1L7QM
https://www.youtube.com/watch?v=1wh6oNePDxQ
https://www.youtube.com/watch?v=naCYK1LwZgw
https://www.youtube.com/watch?v=wmA-w2O4Peg
https://www.youtube.com/watch?v=eHRPw7IjmoU
https://www.youtube.com/watch?v=KZbWhjQk9uA
https://www.youtube.com/watch?v=cWUB63p9m34
https://www.youtube.com/watch?v=e7y0uU4kZ1o
https://www.youtube.com/watch?v=RsGLYXP3yjc
https://www.youtube.com/watch?v=p8_zCx19xBY
https://www.youtube.com/watch?v=9y-Zezq-zGs
https://www.youtube.com/watch?v=jkRalyht1Ls
https://www.youtube.com/watch?v=qweUgl93w5I
https://www.youtube.com/watch?v=Xl-EZr2DX4w
https://www.youtube.com/watch?v=9IMxOGnqZio
https://www.youtube.com/watch?v=MmKUpzjOfuw
https://www.youtube.com/watch?v=dRnsGlHxmwc
https://www.youtube.com/watch?v=CAUwjXkWqNU
https://www.youtube.com/watch?v=y9khk5zH7fo
https://www.youtube.com/watch?v=fugJKkvmXsQ
https://www.youtube.com/watch?v=PQYVwIlF1-c
https://www.youtube.com/watch?v=IRht5ix-6D4
https://www.youtube.com/watch?v=T3qDvgMhIc8
https://www.youtube.com/watch?v=8QYWTKo86c0
https://www.youtube.com/watch?v=14RFTkRUWM0
https://www.youtube.com/watch?v=wVT0zGqY2mk
https://www.youtube.com/watch?v=f4E3lNUHlPk
https://www.youtube.com/watch?v=bBAxcv6NatQ
https://www.youtube.com/watch?v=YVp7T7cB8PQ
https://www.youtube.com/watch?v=NJFXnHjOlnk
https://www.youtube.com/watch?v=YrEa6BLMvxo
https://www.youtube.com/watch?v=zCZtFIgPWww
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1) (i, i, iii) (z +3)* 4+ (z +5)* =
2 (-1 +(z+2)" =11

3) 25 4 (6 — x)° = 1056.
1) (z—2)°+ (z —4)° = 64.

Teopus: BozsparHble ypaBHEHUSI.

2.6.6. PemHTe YpaBHEHU:

Ha*+ L5 =5 (x + %)

2)(1x —23: —azt+ 323422 -22-1=0

3) 92* — 623 — 1822 —2r+1=0

4) ot = 5258

2.6.7. (i, ii) Pemure ypasHenue (z;1)2 + (zfl)z = 7(

JKalye 0Tpe3Ky [—2; 3]

2.6.8. Pemmmre ypasuenne: 4 — 622 — 150 —4 =0

2.6.9. Pemmure ypaBuenue: (:c2 —x— 1)2 —23=5

2.7. Ipyrue tuns! ypaBHeHuii. Vcrosib30oBaHue cBOUCTB DYHKIMIL.

2.7.1. Pemmure ypaBHEHU:
1) (22 = 25)° + (a2 + 32— 10)* =0

2) (+3) = (22 +2—-6)° =2 (x—2)
3) (-2 +1)° — (@2 —-2) (a2 - 1) -2 —1)° =
4 (1)(x2—x—1)3+(x2—3z+2)3:(2z2—4x+13

(x2+x+1)2 =3(z*+22+1)
(z+1) 9

)
)
12) 2% — 223 — 1322 + 142 -3 =10
)
) x
5) (223 + 2 — ) =3-2°

1 1 1 1 _
@) T eneE T Ee T e T e he@s)

= ) — 1 u HaiuTe ero KOpHU, TPUHAJJIE-
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=RD7SbV3EBdA
https://www.youtube.com/watch?v=2ahmEENa9vk
https://www.youtube.com/watch?v=R_mtYW_9Rz4
https://www.youtube.com/watch?v=PN_1wjb2tX4
https://www.youtube.com/watch?v=xK7hekSAICI
https://www.youtube.com/watch?v=RUrsZV5LVWU
https://www.youtube.com/watch?v=-rEYogcc1II
https://www.youtube.com/watch?v=CDx0YlNs_E0
https://www.youtube.com/watch?v=FDDLnhW2h4o
https://www.youtube.com/watch?v=pNgu1J7kfxw
https://www.youtube.com/watch?v=haM5WP0B4mg
https://www.youtube.com/watch?v=NIc88Y876iY
https://www.youtube.com/watch?v=oBjKwJfOzso
https://www.youtube.com/watch?v=uF5ku2CqJn8
https://www.youtube.com/watch?v=81LQRWuHV2o
https://www.youtube.com/watch?v=ZCaeb05Azjk
https://www.youtube.com/watch?v=FDDLnhW2h4o
https://www.youtube.com/watch?v=zL5wuCTi6zM
https://www.youtube.com/watch?v=DFTd5zR_XZ0
https://www.youtube.com/watch?v=qUhxjSMpD7c
https://www.youtube.com/watch?v=mnPKLYm1wJs
https://www.youtube.com/watch?v=WyjJgXa9QcU
https://www.youtube.com/watch?v=dhQcHhqchVU
https://www.youtube.com/watch?v=oHks5L2p9cw
https://www.youtube.com/watch?v=P9xyvPhiPZA
https://www.youtube.com/watch?v=IrAxIq1HYzE
https://www.youtube.com/watch?v=_ou4r21swX4
https://www.youtube.com/watch?v=Uy3NnioRspE
https://www.youtube.com/watch?v=HKRjkmjcKoU
https://www.youtube.com/watch?v=ultzsSB-ucg
https://www.youtube.com/watch?v=pbUMRrvlcb0
https://www.youtube.com/watch?v=_KA0t4dVEHo
https://www.youtube.com/watch?v=4TV8HFmtMMg
https://www.youtube.com/watch?v=I5ivfvfU06E
https://www.youtube.com/watch?v=k-m3xruUeyU
https://www.youtube.com/watch?v=7dSMOPETLiM
https://www.youtube.com/watch?v=aJTEA-SchVA
https://www.youtube.com/watch?v=hPWT55YLvFU
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§3. CUCTEMBI PAIIMOHAJIBHBIX YPABHEHUN

3.1. MetToa ciio>KeHUus U IIOACTAHOBKU
1.1. Pemmmure cucrtemy ypaBHEHWUIL:
z+y=0

x—y =0

dor — 3y = —

{7x +y=-8

{x +2y=1

(6 criocoboB perenust )
3z —y=—18

20+3x =0

{6(x—7)+8y=0

3x+y=25

1.2. Pemure cucremy ypaBHEHUIA:

3z +y=4

{237 —y=1

Tt =4y +1

{x +3 =4y + 4>

2

22+ 3)" =5y

( )
(3z +2)° = 5y
(z+6y)° = Ty
(z + 6y)* = Tz

2?4+ 3y% =31
5) (i Y

222 + 6y% = 31z
) r—y+azy=—11
3.1.3. Pemmmure cucreMy ypaBHEHMIA:
r—y—xzy=1

3.1.4. Pemmmure cucreMy ypaBHEHUIA:

r+y+z=4
z4+t4+x=-3
y+z+t=4
t+rt+y=1
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https://www.youtube.com/watch?v=Q09chiNQvfE
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To+ a3+ T4+ T5+26=3
T+ 23+ x4 +T5+x6=25
T1+To+ Ty +T5+26 =4
T+ a0+ a3 +x5+26 =17
1 +2xo+2x3+24+26 =11

1 +2ro4+2x3+24+ 25 =10

3.2. CuMMeTpUYHbIE CUCTEMBbI
3.2.1. PemmmTe cucTeMbl ypaBHEHU:
r+y=4
TY =95

3.2.2. Haitnure 3nadenne BhIpayKEHUsT I—lg, + y—lg, ecmzy=6unuzx+y=12
3.2.3. Haitnure 3nauemnue Boipaxkenns a +b% ecmmab=2una+b=7
3.2.4. Haiiaure 3Hadenue pbipazkenus z° +y°, ecm oy = luz +y =3

3.2.5. Pemmmre cucreMbl ypaBHEHUIA:

ry = —3
DEOR S

22 4+9y2-10=0
r+y+ry="7
22 +xy+y? =13

2

1
Y
Ty

+
+ 9% = 160

3.2.6. Permure cucrembl ypaBHEHUMIA:

23 4+y3 =65
1) Y
2%y + zy? = 20
L)yt =4
2) (i)
zy =1
2?2 +y? =13
3) (i)
z® +y® =35

3.2.7. Pemmire cucreMbl ypaBHEHUIA:

r+y=a
1) Y

at byt = bt

z+y=1
2) Y

-’174+y4:7

zt +yt =82
3) Y

ry =3
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https://www.youtube.com/watch?v=xLytJXfPFU8
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https://www.youtube.com/watch?v=S3SRxg4f848
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22+ y? =2
g 4, .4
Tt +yt =2

3.2.8. Pemmre cucrembl ypaBHEHUIA:

) z+y=3
1) (i)
x5 +y® =33
x4+ 5 =12
2) Y
Ty = 2

3.2.8. (i) Pemmre cucremy ypaBHeHUii:
2y =1
oyt =1

3.2.9. Pemmure cucremy ypaBHEHUIA:
r+zy+y=0
2+ + 3 =12

3.3. Ipyrue MeToabl pellieHus:
3.3.1. Pemmre cucrembl ypaBHEHUIA:
r+yz=>5

) qy+zr=5

z+zxy=>5

T+ y=2zxYz

2) Y+ z=yzx

zZ+x=zry

3 2?2 +y* =20
ot +y? =20
> +y=5
3.3.2. CKOJIbKO peIeHnit IMeeT CUCTeMA:

z+y2=3

3.3.3. Pemmre cucreMbl ypaBHEHUIA:
JC3 _ a3 = 7
1) Y
z—y=1
2%+ zy =210
y? + ay = 231

r+y+z=1
3) a2 4y2 422 =1
2yt 420 =1

z 4y _ 13
y+z_6

T+y=>5

15


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=ppQGb_pD5WY
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r+y+2=18
5) Y
22 4+ y? + 22 =108

3.3.4. Pemmnre cucreMbl ypaBHEHUIA:

zy =6

1) (i) {yz =12
zx =38
zyz = —6
%) yzt =6
ztx = —12
try =4

zy+yz =38

2+ 2y =5

3.3.5. Pemmmre cucreMbl ypaBHEHMIA:
) 222 4+ ay — y? =20
2% —dzy + Ty =13

2?2 —y? =3
2)
2?4y +2y2 =8

3.3.6. N3BectHO, uTO @ + b =ab=a : b. Yemy paBubl a u b 7

3.3.7. Pemmmure cucreMy ypaBHEHUMH:
3x+zy—3=y
22 4+y*>=5

3.3.8. Permture cuctemy ypaBHEHWMIL:

a+3=10
b+ 1L =10
c—}—%:lO

3.3.9. Pemmure cucremy ypaBHEHMIA:
(-1 +@y-2°"+(z+37=9
(@ =3+ (=6 +(:~1)" =9
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§4. PAIIMOHAJIBHBIE HEPABEHCTBA

4.1. JIunHeiiHble HEpPAaBEHCTBA U UX CHUCTEMBI

4.1.1. Pemmute HEpaBeHCTBA:

1) (4,i) 2z —4>Tx—1
2)32z—3)+8>6(z+2) -1
3) =3 < 5t <2

20+ 7 <4x -3
4.1.2. Pemure cucTteMy HEpaBEHCTB:

r<16—zx

5—2x > -1
4.1.3. Permure cucteMy HepaBeHCTB:

4o —4 > -2

2z 4+ 3> 3x
4.1.4. Pemmure cucteMy HepaBEeHCTB:

14+2x<0

4.2. MeTtoa MHTEPBAJIOB

Teopus: Meros naTepBaion

4.2.1. Pemmure HepaBeHCTBA:

1) (z+3)(z—2)>0
2) (z+1)8—xz)(3x+2)<0
3) 23 <0

(3x — 7)2 > (Tx — 3)2

6) x? (22 —9) <9 (-2 —9)
7) (i) = =0
8) 2 <3

4.2.2. Pemmure cucteMbl HEPABEHCTB:

0 T(Bx+2)—3(Tx+2)> 2

(x—4)(z+8) <0
2) (x+2)
(—1)°>

4.3. 3amMeHa nmepeMeHHO

4.3.1. Permure HepaBeHcTBA:

2—(z—6)"!
D 5o <02

2) (z? + 2z) (2% 4+ 22— 3) <40
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https://www.youtube.com/watch?v=4MfAhurjCA4
https://www.youtube.com/watch?v=oKRR77inpMA
https://www.youtube.com/watch?v=73NbozJR558
https://www.youtube.com/watch?v=lyXTyO6t98c
https://www.youtube.com/watch?v=C7QFZr-J3R0
https://www.youtube.com/watch?v=zqN7J-k0pfs
https://www.youtube.com/watch?v=tzfDbsL91Pk
https://www.youtube.com/watch?v=pcL-w_yxmbM
https://www.youtube.com/watch?v=xQEDtvUDs4Y
https://www.youtube.com/watch?v=uDFkVJPcdWs
https://www.youtube.com/watch?v=nY1A88NPmyY
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4.4. CaoxxHbIe 3a1a4u

2t 4P+ 22+ 42 +6<0
4.4.1. Pemmure cuctemy HepaBeHCTB jjisg z > 0:

2t =323 —3224+5:+12>0
4.4.2. Pemure HepaBeHCTBA:

4224202425 + 42% 42020425 - 42° 4202425 + 4224202425
x+1 x+3 — x+2 x+4

o — B 40 " 22—z 4+1>0

)
)
3t -+ +x+1>0
)
)
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§5. MOJIYJIN

5.1. PaBHocuibHBIe IpeoGpa3oBaHus (CXeMbl) IS PAIMOHAJBHBIX YPaBHEHUM

Pemmure ypasuenus:

1) 3z —2/ =1

2) |m2—3x‘:0

3) 1100z + 4] = —

4) |20 —a2? -3] =1

5) [19 — x| + 3 = 2V/2

6) |z — 2| = |z + 5|

7) |x—m2—1|:‘2x—3+x2
8) |[¢? =22 —1]=2—1

9) |x271|+x+1:0

10) 2% = |2 — 3.

)
11) (i, ii) |lz + 1| —4] =3
12) [||lz = 5] = 5| =5 = 5
13) 18—z —-2||=7
4) |[fle +1]+2[-1]+1] =2
15) |22+ 3| —4] ==
16)x+|az|—0
17)f
)|

18 = z=5

17—0—5 m+5

5.2. Cxembl OJisl paliiOHAJIbHBIX HEpPaBeHCTB. MeToa 3aMeHbl MHOXKHUTEJIEN.

5.2.1. Perture nHepaBemncTsa:
1) 3z — 2| > |#% + 3z + 7|
2) [z 43/ <5

3) |x3—1| <zl4+zxr+1

1) 83—l -2 < |z —1]

Teopus: MeTos1 parnoHaTU3AINH JIJIsT MOJTYJIeiH

5.2.2. Pemure HepaBeHCcTBA:

5.3. MeToa uHTEPBAJIOB /i YpPaBHEHUM

5.3.1. Pemmure ypaBHeHUS:

1) 84z + |z —7 =10

2) e+ 1|+ 15—z =2
Ne—1+jz+2[-22=1

4) Je = 1| = |z| + |22 + 3| =22+ 4
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https://youtu.be/2q4BGaWNvMM?t=2779
https://www.youtube.com/watch?v=RkRsm7hxs2Y
https://www.youtube.com/watch?v=1PwFGPajcW4
https://www.youtube.com/watch?v=memoutYUEQk
https://youtu.be/rRXKRtfsv54?t=572
https://youtu.be/rRXKRtfsv54?t=351
https://www.youtube.com/watch?v=KIKIrjAmbN8
https://www.youtube.com/watch?v=Yl4QY77BWD8
https://www.youtube.com/watch?v=rRXKRtfsv54
https://www.youtube.com/watch?v=UtoigaObsBk
https://www.youtube.com/watch?v=84Bs9SoI33E
https://www.youtube.com/watch?v=hSXjIz9_3tk
https://www.youtube.com/watch?v=XVXJ6uvT60A
https://youtu.be/2q4BGaWNvMM?t=2617
https://youtu.be/2q4BGaWNvMM?t=1826
https://www.youtube.com/watch?v=h4I8QMXg5_0
https://www.youtube.com/watch?v=d-AIJe9zwjc
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5) e+ 1] —|z|+ 3|z — 1| — 2|z — 2| = |z + 2|
6) |2 —4|+]9—2% =5
7) ||12e — 1] = 5|+ x = |6 — |

5.4. Metoa nHTEPBAJIOB /[IJisi HEPABEHCTB

5.4.1. Perture ypaBuenus:

|lz—1|+|z—2|+...4+|xz—2019|
1 [2020—z|—1 <0

)
2)3x—|r+6|—[3—2|>0
3) [ =3[ +22+1>0

)

)

4)1<22-5/<3
5 |z + e +1 =9

5.5. 3ameHa repeMeHHO

PeH_II/ITe HepaBeHCTBOZ
2 23
11 <2

|]

2) (i) (5—2)° — |z —5| = 30

5.6. CucreMbl ¢ MOAyJIEM
Pemnmure cucremy ypasHeHuMii:
D y—2z|+3=0
ly|+2—-3=0
=1+ ly— 5 =1
y=>5+|z—1]
) {2x—3y| —1
|z| +2y =4
lzy — 2| = 6 — 22
{2+3y2 = 2xy

5.7. Ipyroe

1) Haiimmre manvenbmee snadenne Gynxmn y = 2 |z — 3| + |3z — 2|.

2) Pemure ypasuenue: |1 — |+ |z +2| =3

3) Hokaxure mepasencrso: x| — |y| < |z +y| < |z| + |y|
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§6. NPPAIIVMOHAJIbHBIE BBIPAXKEHU A

6.1. CsoiicTBa KopHel
2V7)?
i -
6.1.2 (i) Kakoe u3 uuces sBjisercs: uppauonaibabiv: v/ 250, /0, 04, ,/12%?
6.1.3 Boruucsmre: (\/1 — \ﬁ) . (\/17+ \ﬁ)

6.1.4 Haiture 3mavenne Bhpaskennii: \/ 652 — 562

6.1.1 Haiiiure 3HadeHne BbIPAYKEHUS:

6.1.5. Boruncsmre:

1) (i) VO, T

2) UsBiekure KBaapaTHbIi KOpeHb u3 uncia: 44...488...89
N ——~

2023 2022
3) Ussnekure kBaapaTHblii KOpeHb u3 yucia: 11...1 —22...2
M~ Y~~~

4050 2025

1) (i) v/2019 - 2021 - 2023 - 2025 + 16
5) /20222 + 2022 - 2023 + 20232

o () 3

6.1.6. Beraucaure:
1) ¥10- Y16

75
2) V2,842

V0,24

30

V3
) V)"
4) HB3 5
W3
6.1.7. Yupocrure: \/@?
(V3—v21)"+7) - (V3 + Va7)" - 7)
6.1.9. Yupocrure: \/f:%l\)/fb

6.1.8. BprancanTn:

/

A

6.1.10. Yopocture:

—a

a+b+2vVab
—a—+v/—b

W

6.1.11. Yapocrture:

W
ﬁ

6.2. N36aBjeHne OoT UPPAIMOHAIBHOCTH

.22 22 2
6.2.1. dBasercs au BbIpaKeHUe: Tis1 NS IEJIBbIM YHCJIOM !

. 642v5
6.2.2. YupocTuTh: NS V5

6.2.3. I36aBUTHCS OT UPPAIMOHAJILHOCTH B 3HAMEHATE IE:

6.2.4. ITyctp /10 — Vil=a . Haitaure a? + a—g
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https://www.youtube.com/watch?v=QjZ5O6EdqjE
https://www.youtube.com/watch?v=_x7-ncmnH3U
https://www.youtube.com/watch?v=VHPkE6e2Vu0
https://www.youtube.com/watch?v=fuzNkAuG7_Q
https://www.youtube.com/watch?v=1m76r-7tmpM
https://www.youtube.com/watch?v=95aM3Hs4qVo
https://www.youtube.com/watch?v=9n6iL81oIxA
https://www.youtube.com/watch?v=_x7-ncmnH3U
https://www.youtube.com/watch?v=sdX2DQbIwqU
https://www.youtube.com/watch?v=FVH_kgHPfvQ
https://www.youtube.com/watch?v=Kg3cSsGKcKs
https://www.youtube.com/watch?v=tRXOZvp4zUg
https://www.youtube.com/watch?v=1qS5ELhPi8o
https://www.youtube.com/watch?v=bnARGXY5G1A
https://www.youtube.com/watch?v=NONOcOYK6Eo
https://www.youtube.com/watch?v=uT4C2DjiVDM
https://www.youtube.com/watch?v=BTq2zVBF8WE
https://www.youtube.com/watch?v=wnLe6Oxet2k
https://www.youtube.com/watch?v=g64nr4YFKyI
https://www.youtube.com/watch?v=daK-n3RCtIU
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6.3. IlosHbIi KBaJpaT 1o KOpHEM

6.3.1. BeraucauTn:

Dy (vE-2)’

2) (1) /(VI0 - 3)° + /(IO -
3 /(2 v20)° /(3 - ¥20)°

6.3.2. Haiimure 3nadeHne BbIpayKeHUSI:

1) (i) V5 —+24

2) V4 —-V12 -3

3) (i, i) V6 —2v5 — V9 +4V5
4) /51 — 4VTT — /47T — 4/33
5) V19 — 6v2 + /67 — 42v/2

6) V5,25 — 5

A (4V3=7)+3

8) /]40v2 - 57| -y /|40v2 + 57]
9) V18 + /180

10) (i) vV V121 — /120
11) (V28 +V12) - /10 — /84

6.3.3. Halizure 3HAUECHNE BBIDAYKEHMUS: \/(b -3+ \/(b —13)” upu b € (3;13)

6.3.4. (i) Yopocrure BbIpaskeHue: 2\/3 +1/5 — V13 +V/48.

6.3.5. Haiinnre 3HaYeHNe BBIpaKEHUS \/a: -4y +24+6+ \/J; +4vx+2+ 6 opu x = 1,999

6.3.6. IIpencraBuTh B Buie CyMMBI TPEX PaIUKAJIOB: \/ 8 + /40 + /20 + /8.

6.3.7. (1) YupocTurb BbIpazKeHue: \/4, 54+v2+2V34+ V6

. V2434445
6.3.8. YmpocTuTe BbIpaXKeHHE: R A Y Yo

128
. . 4
6.3.9. BoraucauTno: (1 + (V) () (Vs +1) (W511)( 3%+1)>

6.4. ITosmerit Ky0 noa KOpHEM

Haiinure 3navenne BI)Ipa}I(eHl/Iﬁi

1) v/10+6v/3

2) \/3+f+\/10+6 V3
3) V175 + 38

) V24V5+2-V5

5) V29v2 -4 —ﬂ
o)(l)V9+\F+¢9f

)

7) V/1-3Y18 + 3V12

6.5. CpaBHeHmne 4muceJa

6.5.1 Pacronoxkure B OpsijIKe BO3PACTAHUS: %\/6, 4. \/3—12 u

6.5.2. CpaBauTe uncia:

1) (i) 2v/10 u 6, (32)
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=3qG7ZiYKqds
https://www.youtube.com/watch?v=3il1AhUUsUY
https://www.youtube.com/watch?v=TuB1PBqblFY
https://youtu.be/3il1AhUUsUY?t=261
https://www.youtube.com/watch?v=Zst6fWDskwk
https://www.youtube.com/watch?v=8_UGCGsf_1o
https://www.youtube.com/watch?v=LiUwpWAdX-E
https://www.youtube.com/watch?v=-0Z0c129D6w
https://www.youtube.com/watch?v=nfDd1hLIrog
https://www.youtube.com/watch?v=ypb3AIRCNWw
https://www.youtube.com/watch?v=F1cvEU3hgBc
https://www.youtube.com/watch?v=oMOERIIXMFs
https://www.youtube.com/watch?v=Nvno_zTRPQo
https://www.youtube.com/watch?v=Gls1JC-aIxM
https://www.youtube.com/watch?v=R9XJiPRpooM
https://www.youtube.com/watch?v=XMBIXk_oBlg
https://www.youtube.com/watch?v=FpHHFFAxRN0
https://www.youtube.com/watch?v=6uIklpIY5-g
https://www.youtube.com/watch?v=v2mC9o1VIgQ
https://youtu.be/nWw79GMY4mk?t=7
https://www.youtube.com/watch?v=JzZwcYfduQI
https://www.youtube.com/watch?v=dbrFDgk6NHo
https://www.youtube.com/watch?v=o5tiVP1j6YY
https://www.youtube.com/watch?v=o-aXqO2H5Rs
https://www.youtube.com/watch?v=gSwIRnTBx1g
https://www.youtube.com/watch?v=yKeduHvInZI
https://www.youtube.com/watch?v=FkIDalPtsbM
https://www.youtube.com/watch?v=_qK8QKREwgk
https://www.youtube.com/watch?v=8SA9Qd0c-c0
https://www.youtube.com/watch?v=IoET5faw4j0
https://www.youtube.com/watch?v=Bl-yL7mdV0g
https://www.youtube.com/watch?v=3utegWhjals
https://www.youtube.com/watch?v=VRGXVcZpUco
https://www.youtube.com/watch?v=bR47ZtZZ4_o
https://www.youtube.com/watch?v=EcURM0lJxOs
https://www.youtube.com/watch?v=FUmB_zTWwhY
https://www.youtube.com/watch?v=gY2j-5npcYw
https://www.youtube.com/watch?v=Vj16fdjyfLU
https://www.youtube.com/watch?v=ZtKDGut6Ss0
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2) V52 + /46 u 14
3) V2021 + /2051 u /2031 + /2041
4)V6—V3u1l
5 V1lu 5— /5
)

)

)

/3 m 1,007
7) (i, 11)\/31/1\[
8) V5! u V6!

(=2}

6.6. Cremnensn c paloOHaJJIbHBIM IIOKa3aTeJieM

Teopusi: Crenern u KOpHU.
6.6.1. Beraucaure:
1)5-25% — (L)%

2) 4- (80 +7°) —328.

6.6.2. Haitnnre HanboIbIllee U3 IUCEI: 3%, 5%7 8%.
3 3
6.6.3. Haiimure 3HadeHne BhIpaXKeHUs: —1— b _a2=b2 aeoqy bz = 3.
a2 —b2 a+a2b2 +b
6.6.4. Hafiiure yTpOeHHBIH pe3yabTaT MPOU3BEICHIS (Jc% + 1) (mé — 1) (xg + ) upu x = 8
5 1
6.6.5. Coxparure apobp: 45—2—3
a3 —a 3
, 3
6.6.6. Haiture 253 f (257?), ecrn f (z) = 5591
r6 —

6.7. Ipyrue 3agaumn
6.7.1. Haitnure f (3x +4) + f (4 — 3z), ecm f () = Vo — 8+ Jx

6.7.2. Haiinure 3HaYeHNe BBIPAXKEHUS: % —y, ecm /T + .y =T
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=FZp927zR5PA
https://www.youtube.com/watch?v=5tV4Wz7dZk0
https://www.youtube.com/watch?v=p-QaDAuKxQw
https://www.youtube.com/watch?v=SEAt5RR_xBk
https://www.youtube.com/watch?v=pJ_DlCuyW7w
https://www.youtube.com/watch?v=NMO88bLC9RM
https://www.youtube.com/watch?v=iUjUbunbsYU
https://www.youtube.com/watch?v=oGC2YpmpDUc
https://www.youtube.com/watch?v=TJkW2wBpZCA
https://www.youtube.com/watch?v=LymE-Y8Nux8
https://youtu.be/-c9TrbEDo4o?t=5
https://youtu.be/-c9TrbEDo4o?t=156
https://www.youtube.com/watch?v=IGD0eWS_gTE
https://youtu.be/D2hKEzJSSEU?t=5
https://youtu.be/D2hKEzJSSEU?t=453
https://www.youtube.com/watch?v=nEx6sF8fl9g
https://www.youtube.com/watch?v=6UboiAolXHs
https://youtu.be/nWw79GMY4mk?t=370
https://www.youtube.com/watch?v=jO-bgIzPdXQ
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§7. NPPAIIMOHAJIbHBIE YPABHEHUI A

7.1. Ilpocreiinne nppannoHAJIbHbIE ypPaBHEHUSs

Pemmure ypasuenus:

7.1.1. (i) V32 —8=5
7.1.2. (i) /22 =5
713. () /52 = %

715 () Yr—1=4

7.1.6. /27— 6+ & =

Permure ypaBueHust:
71.7. VJr—3=+vxr—3
71.8. v/x —5=+5—=x

7.2. PaBHOcuibHBIE TpeoGpa3oBaHus (CXeMbI)

Teopusi: Cxembl 15t ypaBHEeHMI

Pemure ypaBuemnus:

721 /=72 =172z = —x

722.\/—x=x+6
7.2.3.V/6+br==x

7.2.4. 3z + 422 — 3z = 20
7.2.5. V22 —10 = /=3z
7.2.6. \/2 +V2—V2ta=x
727 Va2 + 2% =0

7.2.8. /—x =zt

729 -z =23

7.3. Tlepexon K cjieacTBUIO

Pemure ypasuenus:

731 Yr+1+6—ax=1

732. Y1+ z+ 31— r=2
7.3.3. /76 + Vx + /76 — Jx =8
734, Y3r+1+Yr+1=r—1
735 Vr+14+ Yz +24+ 2 +3=0
7.3.6. VT +2= 3z +2

737 VT + YT —3=3

738 Vxr—+Vr—-5=1

7.4. Ncnosb3oBaHue CBOMCTB (DyHKIIHIT

Ouenxka

2021/ 45 2021 /8—x __
741, 0y /etd 4 wmfios —
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=4_sfZQTXzOk
https://www.youtube.com/watch?v=W45KKtY2jMw
https://www.youtube.com/watch?v=cZt9N7NfSD4
https://www.youtube.com/watch?v=z97F4Zp8-s4
https://www.youtube.com/watch?v=m8rp4_WDACU
https://www.youtube.com/watch?v=1gfYbXdLGvE
https://www.youtube.com/watch?v=z6qr35cd40U
https://www.youtube.com/watch?v=Kobyxl3S9XA
https://www.youtube.com/watch?v=xV2q1SW5WOg
https://www.youtube.com/watch?v=RnUiUEc8Wi0
https://www.youtube.com/watch?v=kL50ZZ1xMwU
https://www.youtube.com/watch?v=0ufcXAl8FpA
https://youtu.be/VyvafJN8_1E?t=15
https://www.youtube.com/watch?v=DXUm2me23w8
https://www.youtube.com/watch?v=8AsOWfCqyFs
https://www.youtube.com/watch?v=aGfcUr13a1I
https://www.youtube.com/watch?v=oaH3RKjMJ9Q
https://www.youtube.com/watch?v=iSW3cjq3FwE
https://www.youtube.com/watch?v=3JG53NtM7s4
https://www.youtube.com/watch?v=kGGSWjlkdbk
https://www.youtube.com/watch?v=2LfNho4RDiM
https://www.youtube.com/watch?v=Pr_G9zQJbfg
https://www.youtube.com/watch?v=ZCRqGfLdd90
https://www.youtube.com/watch?v=9_zh680pPTw
https://www.youtube.com/watch?v=PVd8GXPcHQo
https://www.youtube.com/watch?v=whHxcKC7N0Q
https://www.youtube.com/watch?v=lNxM2hykCfM
https://youtu.be/FoRI-zDHS-4?t=163
https://www.youtube.com/watch?v=tP9BkPJwAxk
https://www.youtube.com/watch?v=7elu-WHXaCw
https://www.youtube.com/watch?v=2E5J6x1nDog
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7.4.2. 4z = 2* — 5z + 13

7.4.3. Yr—6+ /102 +5=2

744 V2T +14+V1—25=38

013

745 22 -6z +V6—x=v6—2+7
7.4.6. v/2022 — x = x — 2022

TA7. VA—22-3¥3xr—6=02>—z—2
748 V2 —x—a2+1=\x -2 -z
749 Yz —2—1x=2
Moromonrocmov

7.4.10. Ve + 15+ =T— Vo +3
7.4.11.3v22 =9+ 522 — 25 = 120 —4/22 — 16
7412, Yr -3+ Y +3=16

7.5. Mcnonp3oBaHue 3aMeHbI

Pemmure ypasuenus:

7.5.1.2y/r — Yr =1

7.5.2. {16+ x + /16 — Jx =2

5.3, \/@jﬁ:s

4. V629 —x+ V7T +2 =38

S NI+ +V1T—2=2

6.4/ (z+3)° —Vz+2=vV22+65+3

757 Vr+3—4yVr—1+Vz+8—6yr—1=1

758 Vr—2/r—1+Vr+2/z—1=2
75.9. Ve +4vVr —4=3r—12+2
7510. V2 -V +2==x

7511 () V2 —z+Vr—1=

7.5.12. (

7513 Yr—1=
7.5.14. 16z — 1 =22 +38
7515./5—x=2%2-5

7.5.16. /2 4 /2022 — /6

7.5.17. x — 150 = /150

7518 x4+ Y+ Yr =14

Pasbuenue u 3amena

75.19.2 (2% +2) =5vad + 1

Conpsaotcernue

7.5.20. V2 +9 — Va2 -7 =2

7521 Va2 +3x+2 - Va2 + 2z +4=2—=x
Odnopodrnocmsb

7.5.22. 622 + Tov/r +1=24(z + 1)
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=IVe8t7K1qww
https://www.youtube.com/watch?v=PI0oh-QiLlI
https://www.youtube.com/watch?v=YMIAT3Xu-sY
https://www.youtube.com/watch?v=udOHucH8tmo
https://www.youtube.com/watch?v=_pQk51JKPuE
https://www.youtube.com/watch?v=Zvnvh943NaA
https://www.youtube.com/watch?v=s5BFUIqxeSA
https://www.youtube.com/watch?v=-c8rzaxQ5mQ
https://www.youtube.com/watch?v=KX19xkhYxMk
https://www.youtube.com/watch?v=UsapDSpVA9Q
https://www.youtube.com/watch?v=QkZMQR4OVyg
https://www.youtube.com/watch?v=HxncLHPGviw
https://www.youtube.com/watch?v=ZXEU9at9pM4
https://www.youtube.com/watch?v=4_QstKDSJ-Y
https://www.youtube.com/watch?v=EiM7PQVmGRo
https://www.youtube.com/watch?v=r47vk_Zbpb8
https://www.youtube.com/watch?v=4XRKoFLyfNE
https://www.youtube.com/watch?v=2NhnPQ-Fxfs
https://www.youtube.com/watch?v=_UTR8eUVuTY
https://www.youtube.com/watch?v=if2GVnmqVAQ
https://www.youtube.com/watch?v=HXg5VUyR-NY
https://www.youtube.com/watch?v=deCErxa19Ew
https://www.youtube.com/watch?v=XYrTqJXCTyk
https://www.youtube.com/watch?v=gJGq0R2sfbg
https://www.youtube.com/watch?v=_eUiTsnREiw
https://www.youtube.com/watch?v=lfIHwaqqEmc
https://www.youtube.com/watch?v=2adoAp3hWNo
https://www.youtube.com/watch?v=pastnsbGIQ4
https://www.youtube.com/watch?v=gmKr6olpyKI
https://www.youtube.com/watch?v=Ew_AShLRon4
https://www.youtube.com/watch?v=rysF5emStEk
https://www.youtube.com/watch?v=N8AJjtV44Fo
https://www.youtube.com/watch?v=zp_t_LxuOfc
https://www.youtube.com/watch?v=TcD3UJAAOHM
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7.6. CucteMbl UPPATMOHAJILHBIX ypPaBHEHU

Pemure cucTeMbl ypaBHEHHit:
Vi- =1
rT—y=3
VI = 4

VAT =3
Vrty—V2y—br==x
Vety+2y—br=y

{

|
{xfm%
{ .

{

7.6.1.

7.6.2.

7.6.3.

7.6.4.
Ty —yVr =6

_2\/521
y

7.6.5
Vor+y+hr—y=4
T—Yy=25
7.6.6. Y
VT4 .y=>5
T+y=25
7.6.7. Yemy pasuo 22 + y2, econ
V4 y="7
141=34
7.6.8. Y
A4 1 _93 1
vz VY NeT
3/ +
7.6.9. ol = )
(—x\/ x) —y =10
T+ =13
7.6.10 vy
Ve+y=19
- Ve—1+y+5=2

Ve +8+Vy+1=3

7.7. Meton HeompeaeéHHBIX KO3DPUIMEHTOB

7.7.1. (1) 2?2 -5=vx +5
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=Ag8VHYQXYiU
https://www.youtube.com/watch?v=F9k_pqbiS68
https://www.youtube.com/watch?v=zPhYyu8K6ns
https://www.youtube.com/watch?v=mK6BSPFW_1o
https://www.youtube.com/watch?v=JqjG24snFMo
https://www.youtube.com/watch?v=CtgmaM4dfKY
https://www.youtube.com/watch?v=O4jemChoc3I
https://www.youtube.com/watch?v=v-0N8OjnjTM
https://www.youtube.com/watch?v=wcG6cUzZ-6o
https://www.youtube.com/watch?v=9xaPGr89vlo
https://www.youtube.com/watch?v=ZHGVrhkgzME
https://www.youtube.com/watch?v=A-uI-SAifP8
https://www.youtube.com/watch?v=6959ceceS9E
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§8. NPPAIIMOHAJIbHBIE HEPABEHCTBA

8.1. CxeMbl AJisl pelIeHNsl NPPAIMOHAIbHBIX HEPABEHCTB

TeOpI/IHI CxeMbl JIJId HEPAaBEHCTB C KBaJIpPaTHBIMU KOPHIAMN

8.1.1. Pemure mepasemncTsa:

10) ¥3222 < 1
11) Va2 =543 > |z — 1|

8.2. 3ameHna HepeMeHHOﬁ " pa3JIo2KeHHe Ha MHO2KHUTeJIn

Teopust: Metoj1 panroHaJm3aIun Jijisi KOpHeit

8.2.1. Pemure HEepaBeHCcTBA:

(x—1DVat—2—-2>0

8.3. Unoe

8.3.1 Pemmre nepaBencrna:

R

2) VT + VT +T+2V22 +Tr <35 -2
3) Vit se

DVTF3I+VI—22>3
5) Vb > Vit
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://youtu.be/VyvafJN8_1E?t=343
https://www.youtube.com/watch?v=AqmYffIsODU
https://www.youtube.com/watch?v=P07r1zHvgaE
https://www.youtube.com/watch?v=Fb6fchrX_lE
https://www.youtube.com/watch?v=rUkCj72rHZE
https://www.youtube.com/watch?v=siH406_YdVA
https://www.youtube.com/watch?v=qG_TTy3XeLc
https://www.youtube.com/watch?v=sxmlzAm3gUc
https://www.youtube.com/watch?v=wR5YNfynTIE
https://www.youtube.com/watch?v=qG_TTy3XeLc
https://www.youtube.com/watch?v=oaMPwVI9QOU
https://www.youtube.com/watch?v=CkT3bCDCd_4
https://www.youtube.com/watch?v=NzXMvqQTI_8
https://www.youtube.com/watch?v=fVZQt8wmp_c
https://www.youtube.com/watch?v=pD54JMqMLtU
https://www.youtube.com/watch?v=NQ7Y-kt78xk
https://www.youtube.com/watch?v=X3oHS8eL40c
https://www.youtube.com/watch?v=SYed-1zrMXw
https://www.youtube.com/watch?v=m_IW9PyMV_M
https://www.youtube.com/watch?v=XqbfcuLAzNU
https://www.youtube.com/watch?v=aRooVbGD93c
https://www.youtube.com/watch?v=c_sQdtxSOpY
https://www.youtube.com/watch?v=UT81L9qcZYI
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§9. IIOKA3ATEJIBHBIE BBIPAZKEHINA 1 YPABHEHU £

9.1. IloaroroBurejbHbIE 3aJa4n

(a=?) "

9.1.1. Haiinure 3HadYeHre BBIPAXKEHUSI: 5
9.1.2. Haiinure 3nadenne BbIpayKeHUst: 2

9.1.3. Boruncsmmre:

3
: 225™
@ 5Intl.32n—1

751 1421 951 94017
2110n—2.98n

n n+1
9.1.4. Yupocrure: 36648

T

9.2. CpaBHeHUe 4YuCeJ

9.2.1. Cpasuute: 333, 333 n 3%°

9.2.2. Yro 6ombIre:
1) 34 4300
2) (i, i) 33 mm 4433
3) 11144 gy 555333
) 3110
5)
) 8

o 695

>~

1000%°%° prm 2000109
6) 80* wm 1027 ?
9.2.3. CpaBHHUTE BBIPAXKEHUS:
1) 510 4 610 g 710

2) 3100 + 4100 AT 5100

9.2.4. Cpasaure:

(i) 31t m 17

1797 u 6354

12723 u 51318
20221990 ;1 10002922

9.2.5. Cpasuure:
1) 1003°° & 300!
2) 2003% 1 300!

9.2.6. Cpasaure:

1) 99999 33+

upu a = —0, 1.

70,16 | 810,13
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=Yal7hXw7krk
https://www.youtube.com/watch?v=knSFWQue3Dk
https://www.youtube.com/watch?v=aeeQW7Wd4gA
https://www.youtube.com/watch?v=RF60ZdOtHtw
https://www.youtube.com/watch?v=WbI8LO-uBvY
https://www.youtube.com/watch?v=4vw4qd_1nEs
https://www.youtube.com/watch?v=PaFShbeOcos
https://www.youtube.com/watch?v=dJUIJvT_aLE
https://www.youtube.com/watch?v=rf3duJ5W-h4
https://www.youtube.com/watch?v=99kBwzjJluM
https://www.youtube.com/watch?v=KhaA8mkwvUc
https://www.youtube.com/watch?v=6AOZtK5kE5U
https://www.youtube.com/watch?v=kvY01XWBNQY
https://www.youtube.com/watch?v=w6bPgE8eeYY
https://www.youtube.com/watch?v=LkjIrC96o-Q
https://www.youtube.com/watch?v=ja7TYK4mnMU
https://www.youtube.com/watch?v=0AL4leJCL1I
https://www.youtube.com/watch?v=xbPb-9dotR8
https://www.youtube.com/watch?v=inEmk8QMxpc
https://www.youtube.com/watch?v=plVpWkmaCyE
https://www.youtube.com/watch?v=0DCvyEbCTRU
https://www.youtube.com/watch?v=Twfn5pNfdkI
https://www.youtube.com/watch?v=AoX3hXLYvNg
https://www.youtube.com/watch?v=3DEW-lFR0XM
https://www.youtube.com/watch?v=156rFEbrvkg
https://www.youtube.com/watch?v=156rFEbrvkg
https://www.youtube.com/watch?v=4knWvrKLSlQ
https://www.youtube.com/watch?v=SaU7u3QP4Yc
https://www.youtube.com/watch?v=ir12wDiSjLI
https://www.youtube.com/watch?v=h9Eydp04K5c

HapTI/IBaHCKaH l\IaTCl\[aTI/IKa//P()l\[‘dH Axunbimmu

Valery Volkov

2) 444444 22222

3 2
3) 28" wm 32°
9.2.7. CpaBHHTE BBIPAYKEHUSI:
1) 23100 - 32150

2) 235 n 324

9.2.8. CpaBHUTE BBIPAYKEHUSI:

9.2.9. Cpapuure: 2™ u 72

9.2.10. Cpassnre: 1,019 5 2

9.3. CxeMblI OJis1 TIOKA3aTeJIbHbIX ypPaBHEHUIA

9.3.1. Pemnre ypaBHeHUS:

) 8
2) () (3)" =2
3) (i) (1) =512
4) (i, ii, iii) 16”79 = 1
5) (1) (%)6—23: .y
6) 2% = 65536
7)3%.2% =24
8 ()R =%

9) 923+ 0,4- 53+
10) /3 /5 =225

11z+43

1)a)3"=27 6)2=1 §)20=0,2571)2°=3

9.3.2. Pemmure ypaBuenne g3z’ +iz — g ST 7 HaiiinTe BCe ero KOPHU Ha OTPE3Ke [log% (\‘741 + 1) ; —2\1/1?0}

9.4. 3ameHa nmepeMeHHO

9.4.1. Pemure ypaBHeHUS:
1) (1) 3*+27 =10

2) (i) 3" 4+ 9% 4+ 27* = 14

3) 0,121 +0,01* = 0,02

9.4.2. Permute ypasnenue 8% —9-27114-257% = () u yxaxkure kopuu, npunaexkamue orpesky [logs2; log;20]

9.4.3. Pemure ypapuenmne: 2 - g’ —detl 4 9. g7 4w _ 15 . g2 detl — g Hal/IUTe BCE €ro KOPHU Ha

orpeske [—1; 3]

9.4.4. Pemmure ypasuenue 8% — 7-4% — 2274 4 112 = () u naityiure Bee ero Kopuu Ha orpeske [logy5; log,11]

9.4.5. Permure ypaBuenune: 8% — 3 -4 — 2 +3 =0
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=6DqyH7iX7FQ
https://www.youtube.com/watch?v=vuw9EoEvofo
https://www.youtube.com/watch?v=ckEQ5HojpTE
https://www.youtube.com/watch?v=THUhTZDCo6c
https://www.youtube.com/watch?v=P1BeHF5p3mg
https://www.youtube.com/watch?v=U_5oxwPp0UI
https://www.youtube.com/watch?v=44JEoFwdWmA
https://www.youtube.com/watch?v=wXiBfy9e-Lk
https://www.youtube.com/watch?v=lwPjqJyTogo
https://www.youtube.com/watch?v=s49Gg6LwYyo
https://www.youtube.com/watch?v=Y81Wh33B7LA
https://www.youtube.com/watch?v=A6kYf0XbCbk
https://www.youtube.com/watch?v=yQ2qX1jhKnU
https://www.youtube.com/watch?v=lKmW4tky9A8
https://www.youtube.com/watch?v=90YI3X_iCnQ
https://www.youtube.com/watch?v=lBMJjDBkUUk
https://www.youtube.com/watch?v=A7PddpbizEA
https://www.youtube.com/watch?v=uMFG8t9pOr0
https://www.youtube.com/watch?v=cdZcEATBb6o
https://www.youtube.com/watch?v=vzZtPRKSCVA
https://www.youtube.com/watch?v=-lJphJi9vok
https://www.youtube.com/watch?v=lB8-FXmu59w
https://www.youtube.com/watch?v=NyBp6FH0U-w
https://www.youtube.com/watch?v=JRg1pKXvaDk
https://www.youtube.com/watch?v=q_edcpuYBKw
https://www.youtube.com/watch?v=_aoO37WY7zQ
https://www.youtube.com/watch?v=TmbkopND1I8
https://www.youtube.com/watch?v=kBXMCbRfWCc
https://www.youtube.com/watch?v=qa3aR0eBNkM
https://www.youtube.com/watch?v=5jueYupt6hc
https://www.youtube.com/watch?v=alM7lt6h2Ek
https://www.youtube.com/watch?v=1sl8bK0Brtk
https://www.youtube.com/watch?v=H6KZ7M2dhFY
https://www.youtube.com/watch?v=D0yeg7c2lo8
https://www.youtube.com/watch?v=hzsZEN7frVY
https://www.youtube.com/watch?v=DLizSF5-t8s
https://www.youtube.com/watch?v=ZqvTPcbRCpc

IMaprusanckasi maremaruka,//Poman AKuHbIINH Valery Volkov

9.4.6. Permnre ypasuenne (4% — 8)° — 10 4% — 8| = 3 4% — 36 u maiiguTe BCe ero KOPHU HA OTpe3Ke [2; 3]

9.4.7. Pemmure ypapnenme 36V3¢ T5r+7=3 — 3V32 450473 94v3z45x+7-12

OTpe3Ke [log7%; logy6 7]

9.4.8. Pemwmre ypasuenue: (i, ii, iii) 6% + 4% =9
9.4.9. Permure ypasrenne: 3% — 2% = /6%
9.4.10. Pemure ypasuenue: 45° 4+ 1257 = 2 - 277

9.4.11. Pemute ypaBHeHUE: ( 3+ \/g)z + ( 3 — \/g)x =6

9.4.12. Pemmute ypasrenue: /64 — V23543 112 =0

9.4.13. Pemure ypaBuenue: 100+° — 101" = 99

9.4.14. Permure ypasrenue: (26 +15v3)" —3(7+4v3)" —2(2+v3)" + (2-v3)" =3

U HaiiiuTe BCe ero KOpHU Ha

X

9.5. CsoiicTBa (pyHKIIHIT

9.5.1. Pemmnre ypaBueHus:

(V2 Vi) + (Va=VA) -
5 s

W=
S~—
8

+
—

10* = 113 @
(32)" = 3%°
T49% =4
7P — 187 4127 — 8% =

10)
1)
12)
)

—_

2
1
13) 2 PEE=T

9.6. Cucremsbl ypaBHEHUit

. Permure cucrembr ypaBuenwmit:

X

Yy =Ty

8
|
s
|
|
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=nrIyA3OZIa0
https://www.youtube.com/watch?v=iUnjZlY7Ypk
https://www.youtube.com/watch?v=1tYgHg3tgRQ
https://www.youtube.com/watch?v=yzQ549xj_ms
https://www.youtube.com/watch?v=7hyYpxNvVGU
https://www.youtube.com/watch?v=DsjYogs_U8s
https://www.youtube.com/watch?v=-0p7wfxRsUc
https://www.youtube.com/watch?v=q-Pc6SyChIU
https://www.youtube.com/watch?v=vn4Wvy_q-iU
https://www.youtube.com/watch?v=ZKJa2HqL4yk
https://www.youtube.com/watch?v=9zj2MNDmvK4
https://www.youtube.com/watch?v=Nr797BWa9ss
https://www.youtube.com/watch?v=AVQnm2SPJ4M
https://www.youtube.com/watch?v=cndBqDbQpPQ
https://www.youtube.com/watch?v=LyvKh20io1E
https://www.youtube.com/watch?v=nbg3jLt9Tsk
https://www.youtube.com/watch?v=4P4BevIZzSA
https://www.youtube.com/watch?v=gT1cpUxkCDc
https://www.youtube.com/watch?v=MBs9f-QMtU8
https://www.youtube.com/watch?v=LAMUVtsqV_c
https://www.youtube.com/watch?v=QXcWtLXFAOo
https://www.youtube.com/watch?v=6hf26qA9MFw
https://www.youtube.com/watch?v=-PzEr51hYXI
https://www.youtube.com/watch?v=S0sHlc4dI08
https://www.youtube.com/watch?v=1Sn9o-bYTqA
https://www.youtube.com/watch?v=suo3uoFQk70
https://www.youtube.com/watch?v=WDEijB1Qhhk
https://www.youtube.com/watch?v=WDEijB1Qhhk
https://www.youtube.com/watch?v=vN5XcXxGkoM
https://www.youtube.com/watch?v=kXoAs6YH1uI
https://www.youtube.com/watch?v=HGK1N6EBoyo
https://www.youtube.com/watch?v=O86N5Tmy1WY
https://www.youtube.com/watch?v=BOU8qh6AhGA
https://www.youtube.com/watch?v=pSLeJc8T8R4
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= 3Y
6)
¥ =y”
Tty = 12
7)
yx+y — xS
9.7. Ipyroe

9.7.1. Pemure ypasHenus (llepeMeHHOe OCHOBAHHUE):

1 \/| 3|f’4‘+1 \/| -3 *=0.
2 \/xz —x\f
3) vV = VT

)
)
)
1) Pemmre ypasuerne: g% +3 = zo+9
) 22
)
)

ot

2 _

(=2}

xT

)w2—13w+42

2
7 (2—7x+11 =1

9.7.2. Pemnre ypasuenus (jiorapudmupoBanue):
1) 3% +4r _ 1

-
2) 27 =3
3) 107 = 2-100"
4) 51:2—8:54-15 31—3
5) 5 - =100
6) 53187 = 12 5z
7) 57 =7
)

9.7.3. Haiiaure 10%, ecomm 100! = 121.
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=WY1r25dFcEY
https://www.youtube.com/watch?v=4KI0XVj5xCc
https://www.youtube.com/watch?v=rv7hzQ4lftQ
https://www.youtube.com/watch?v=VESeS0OGZK8
https://www.youtube.com/watch?v=CyMgM3EcQhE
https://www.youtube.com/watch?v=GCX19JRdS8Q
https://www.youtube.com/watch?v=gqGcwqQrPc0
https://www.youtube.com/watch?v=5JT5x9W5qD4
https://www.youtube.com/watch?v=0ZZRmgXXlHs
https://www.youtube.com/watch?v=59CSLH5LwBM
https://www.youtube.com/watch?v=o-zZnY-1zak
https://www.youtube.com/watch?v=D1FudKiTZFU
https://www.youtube.com/watch?v=DH-47RLbIbk
https://www.youtube.com/watch?v=s2gtLF6rE-M
https://www.youtube.com/watch?v=ZyFFLgQrfD4
https://www.youtube.com/watch?v=j6BbOU6iFF0
https://www.youtube.com/watch?v=PZ-GhTmxNu0
https://www.youtube.com/watch?v=QKq08vEiPWI
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§10. IIOKA3ATEJIBHBIE HEPABEHCTBA

10.1. PaBHOCuIbHBIE IIpeOGpa3oBaHus (CXeMBbI)

Teopusi: Pemernne mokazaTebHbIX YPABHEHUN U HEPABEHCTH
10.1.1. Pemure nepaBencTsa:
1) 2% <3
) (V3+2)" >7-4V3
3) (1++v2)" >3-2/2
9 (V5+2)Y = (VE—2)"°

10.1.2. Pemure nepaBencTsa:

1) 3%. 25l > 45
2x43
2x — 25 *—5 .9%
) 0 5 251‘ 2 > ~ 5z2

2+4. z —x== —
3) B2 LAV < 55w . 107 - g2

10.2. Meroa 3amenbl mHOXKUTeEdeH. IIpocTrast 3ameHa mepeMeHHOI.

Teopus: MeTo pannoHau3aIm 10 CTereHeit

10.2.1. Pemmure HEepaBeHCTBA:
22422-2 o =222420—1
4 0,5

1) 05 <0
T x+1 qr+1_
2) 9 513_5 +4 4 2 331_951 S 3z +5
4% _
3) 1— BI
1
4) 5T+31 — 5’”*1 1
) 2 5
7“"—7 = 774
3*—1 1
6) 3c_3 <1+ 37 -2
13—5-3%
7) 9* —12-3¢ 427 2 0 5

8) 2¢ 4 2lzl > 9,/2

10.3. CaoxxHas 3aMeHa mepeMeHHO

10.3.1. Perure HepaBeHncTna:
1) (97 —2- 3’6)2 62(9””—2 37) — 63 >0

2)() 1+1_21+1 _|_8<27+1
3) (22 22 )2 - 227:}271 + ]- Z 0
4) 91+4“E >5

10.4. dpyrue MeToabl pelHieHus:

10.4.1. Pemure nepaBencTsa:
1) 15" —6-3% < 3(3% — 15) + 5o+1
2) 1741 < 17
3) (a2 -2 +1)" <1
4) 25+ > 10 . 32l= -+t
5) 3% > 27’
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https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=5C-XY9vvdio
https://www.youtube.com/watch?v=9QNtlYT3t1Q
https://www.youtube.com/watch?v=BMCKGnSPrSI
https://www.youtube.com/watch?v=9rKzzLBFRQc
https://www.youtube.com/watch?v=fcA1X_7uLEo
https://www.youtube.com/watch?v=1FkR5dDPAOg
https://www.youtube.com/watch?v=Qo3hUftvZk0
https://www.youtube.com/watch?v=UjKZhmEC1cE
https://www.youtube.com/watch?v=EKmTmdpG_y0
https://www.youtube.com/watch?v=FZk4pGX4gqQ
https://www.youtube.com/watch?v=4ayvF1fHRhg
https://www.youtube.com/watch?v=iYxfz1VaetQ
https://www.youtube.com/watch?v=9SSUivqEt00
https://www.youtube.com/watch?v=Vdha1tUTjLc
https://www.youtube.com/watch?v=Dw33CJbWB3o
https://www.youtube.com/watch?v=nQ-qSLaa6ZI
https://www.youtube.com/watch?v=-3qnZY2OSsU
https://www.youtube.com/watch?v=2BPAWY44Mzg
https://www.youtube.com/watch?v=5OAaPVxDlss
https://www.youtube.com/watch?v=whfPVnbjjh4
https://www.youtube.com/watch?v=G9UP2dpHANQ
https://www.youtube.com/watch?v=16z1rAd9cnI
https://www.youtube.com/watch?v=LURsdLgnjNk
https://www.youtube.com/watch?v=JbYzzNQixGg
https://www.youtube.com/watch?v=MuVs8jseMkQ
https://www.youtube.com/watch?v=oz3JIpRsn2c
https://www.youtube.com/watch?v=EaxW-Jq0zz8
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3" 4+ 4™ < B, nyig BceX HATYPAJIBHBIX N > 3
2P + 3% +4% <3

5% 4+6-3% < 2,2

3ln(m2_5m) < (5 _ x)ln3

flg(@) <g(f(x) flz) =27 g(x) =4"

13
14
15

—
\V]
NN N NN
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https://www.youtube.com/watch?v=IAAcIXRze7Y
https://www.youtube.com/watch?v=uWI3u0gkPIo
https://www.youtube.com/watch?v=MLEGPVlnoqE
https://www.youtube.com/watch?v=NkvtVge6Tpw
https://www.youtube.com/watch?v=3cud1hO1Py0
https://www.youtube.com/watch?v=zm9CI-QlSd8
https://www.youtube.com/watch?v=XhxM_KMWC9g
https://www.youtube.com/watch?v=Cx59ZLLREmw
https://www.youtube.com/watch?v=v28_soycD7M 
https://www.youtube.com/watch?v=5Syuq56VlCA
https://www.youtube.com/watch?v=IwMnlk4oVYw

HapTI/IBaHCKaH l\IaTCl\IaTI/IKa//P()l\[‘dH Axunpimn

Valery Volkov

§11. JIOTAPUOPMMNYECKINE BBIPAKEHU £1

11.1. Teopusa

Kopotko o dhopmynax mis sorapudmon
Jlorapudwm u ero cpoiicTa

Xurpas dopmymna s jJorapudma

11.2. Breruncienue

11.2.1. Beraucsmre:
1) 3log3+2
2) 117210g112
3) log4240 — log,3, 75
1) 1g5 - 1g20 + 1g%2
) log,27
log,144—log,16
)

logz12  logz4
loggzg3  logygg3

t

(=)

11.2.2. 3uas, aro log,,7 = a, log;,5 = b, naitaure log,-556

11.2.3. Haitnure logs16, ecau uzsectHo, 4to log 527 = b

11.2.4. Yupocrure BeIpazkenue: log,3logs4log,5logs6logs7log,8

11.2.5. Boruucmts: 4V 10845 — 51/108s4
11.2.6. Boruucimrs: 2V 10823 _ 3v/10852

11.2.7. HaiiTu 3HaveHne BHIPAYKCHUS: 51g121;g55 —1g0,05

11.2.8. Borancimurs: 1g 5 - 1g 20 + 1g22

11.3. CpaBHeHue

11.3.1. Cpasunre: log;;12 u log,513

11.3.2. Yro 6ombie: log;29 mwm log,61

11.3.3. Yro 6ombme: logy36 mm log,12

11.3.4. Yro 6osbme: logy3 ninu logs8

11.3.5. Yo Gosbie: log,17 unm logs79

11.3.6. dokaxkure HepaBeHCTBO: 1,5 < log,3 < 1,6
11.3.7. Haiimre sHak BhIpazkenns:: log, 7 (3 (1 — log;3))

11.3.8. Jokazarp HepaBeHCcTBO: 1g8 - 1g 12 < 1
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https://www.youtube.com/watch?v=iEAZ23zKbvA
https://www.youtube.com/watch?v=bedEE55Bd8A
https://www.youtube.com/watch?v=upCBMd2J_AQ
https://www.youtube.com/watch?v=SADpvLiG2gE
https://www.youtube.com/watch?v=nWTVl0_A2iU
https://www.youtube.com/watch?v=gofuAAmeXgg
https://www.youtube.com/watch?v=-tAqFTDr1FA
https://www.youtube.com/watch?v=nWTVl0_A2iU
https://www.youtube.com/watch?v=4eWQsy5huLA
https://www.youtube.com/watch?v=SLunHXW6W28
https://www.youtube.com/watch?v=BbWwuZuARtg
https://www.youtube.com/watch?v=oCX0aR8dpOA
https://www.youtube.com/watch?v=6B97vsZS_9o
https://www.youtube.com/watch?v=kYvpuPO0nh8
https://www.youtube.com/watch?v=LpH5NHDu2fE
https://www.youtube.com/watch?v=7yX4Ms7OfD8
https://www.youtube.com/watch?v=D9aV1-S9GP8
https://www.youtube.com/watch?v=nzb0BAPaBLU
https://www.youtube.com/watch?v=E1jTYIgMiOY
https://www.youtube.com/watch?v=8oT9eJYR740
https://www.youtube.com/watch?v=m4J1ug7UPQ8
https://www.youtube.com/watch?v=8gJbTU9dETk
https://www.youtube.com/watch?v=jxtK6KQ6HpE
https://www.youtube.com/watch?v=6XsNvyhfiT8
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§12. JIOTAPU®MUNYECKUE YPABHEHU A

12.1. IIpocThie cxeMbl pelleHns

Teopust: Pererne siorapudMuiecKnx ypaBHEHAH U HEPABEHCTB

12.1.1. Permure ypaBHeHus:
1) (i) logs (5 — @) = logs3

2) logs (5 —x) = 2-logs3

3) logox = 3

4) (i, ii, iii) logs (4 + x) =2
5)logy (7 —x) = -2
)
)
)
)

(=)

log, (x + 3) =log, (4z — 15)
7) logs (#2 + 2x) = logs (22 + 10)
8) logs (7T—x) =log; (3—x) + 1
9) logg28*=4 =4

10) 3logs(57-5) — 5
11) log, 549 = 2
12) log, (logs (logyw)) = %

12.2. JIpyrue MeTO/IbI

12.2.1. Pemure ypaBHEHUA:
1) 28 = 100022

2) logyx + loggx = 1

3) logyx + loggx + logyz =1
4) logsz = log,5

5) logsylog,x = log,log,2x
)

) x

)

)

=}

‘1—log1x‘+2—}3 10g1x‘

7) e’ slg3”:070001

8) & =20 (0,75)" %"

9) 518* = 50 — &5

10) 2-418® 4 5. 2518 = 7y
1) logs(3x) =729
)
)

—

12) /g (—z) = 1gVa?
13) log ($—1)+w+1 log; (v —3) — ¢

1
5 €T

12.3. OT60p KOpHEeii

12.3.1. Pemnre ypaBHenue logys <x3 — 8x + 8) = logs |x — 2| u HalijuTe ero KOpHMU, IPUHAIJIEIKAIITE OT-

pesKy [log73; \/ﬂ
12.3.2. Pemmure ypaBHeHue logs (log36 (logg16 (:L' + %) + Tls) + %) = 1 n HaiiuTe €ro KOpHU, IIPUHAJIIE-

Kalwe oTpesKy [log4624; 5]
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12.4. Cucrembl ypaBHEHU

12.4.1. Pemmre cucTeMbl ypaBHEHUI:
¥ =46

1)

y=1+log,z

Vy+lg 2?2 =2

y+4lgx =28

2)
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§13. JIOTAPU®MUNYECKNE HEPABEHCTBA

13.1. PaBHOCuibHBIE TIpeOGpa3oBaHus (CXeMbl) AJIsl MPOCTHIX HEPABEHCTB

13.1.1. Pemure HEepaBeHCTBA:
1) logox < 3
2) (3 )l°g2( U
3) log, (6 — 6) < log, (2% — 5z +4) + log, (z + 3)
4) log yg (logl (x+ 1)) >3
5) log;2 +log; (2% — 7w 4 11) < log; (22 — 7z + 2 4 10)
6) (VB — v7) 5= VB By 7
)5

7 log 1 logs(—2x) log 1 log (—2x)
3

<3

13.2. PaBHocuiibHBIE IIpeoGpa3oBaHus (cxeMbl) st 6ojlee CJIOKHBIX HEPABEHCTB

13.2.1. Pemure nepaBencTBa:

1) log;2 + log; (2? — Tz + 11) < log; (2% — Tz + 2 4 10)
2) 21082590 + ‘SL‘llOg" <2. ( )logo 2(z+6)

3) 1og‘m| (2%) +log, (2?) <8

4) 7ln(:v272x) < (2 . x)lﬂ?

13.3. MeToa 3aMeHbl MHOXKUTEJIEH

Teopusi: Meros panuoHam3anyuy Ipu periernn jJorapudmMudecknx HepaseHcTBl, Meros pannonainza-
WY TIPU PEIeHnn JorapudMIIeCKX HEPABEHCTB

13.3.1. Pemmure nepaBeHncTna:

log;(3z+42)
1) log;(2w+3) <0

2) 1og(2)71x —-1<0

3) log: (log,v6—x) >0
4) ]'OglogIZ:c (92 —4) >0
5) 1og3_I(;”_%“)4 > —4

13.4. 3ameHna mepeMeHHOI M MeTOJ 3aMeHbl MHOXKUTeJIeit

13.4.1. Permure HepaBeHcTBa:

1) log, (32x) log,z—5 log,z'®+18
log,z—5 log,(32xz) = logZ z—25

2) log3 (4 + 3z — 22) + Tlogy 5 (4 + 3z — 22) + 10 > 0

3) log3 (25 — 2%) — Tlog, (25 —22) +12>0

1) log? (25 — 2%) — 3log; (25 —22) +2 >0

5) logf, | (z 4+ 1)" +logy(w + 1)* < 22
)
)
)

6) (logsz — 210g2ac)2 + 36log,z + 45 < 18loga
7) logyt + log18 < 3,5 8)8 (+). logs (—logsw) + log, logs o < 8

2—3)2
9 1Og.7;2+1(x - ) ' long-‘,—lﬁ <-2
10) log, 5 (36 + 162 — 2?) — L logZ, (z — 18)* > 2
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1) 1g? (—z) — g (%) >3

13.5. 3akperuieHne MeTona 3aMeHbl MHOXKUTEJEeH

13.5.1. Pemnre mHepaBencTBa:

. 2 _ _ _ 9.2
1) logsm_4 (Zx 3:v) > log% (17x 20 — 3x )
(4$ —z—6 - 1) N 10g0)25 (4$2+2I+2 - 3) S O
(1—%)logs_30:4<1
4) (Tx — 10)log,, 5 (z? — 4z +9) >0

2)
)
)
) (5z — 13) - logg,_5 (2? — 62 +10) >0
)
)
)
)

w

ot

(=)

log, (x — 6) -logy (14 — ) > 4

7 10%3(2I79‘3) 1$0g2(7w) >0

8) logy_, (x42)-log,,3(3—x) <0
9) logg3 (x — 4z + 3) log%Sl?) < log%_‘_% (x2 — 2z — 8)
) loglflog:sa: (1 + logx 3) S 1

13.6. Ipyrue MeToabl pelieHus:

13.6.1. PemuTe HepaBencTBa:

1) z-28:3 < 6

2) log, (101 .10 — 02+2:v) logs (101 9T _ 524w 22+2m) <z
3) (i) logg (2—x)—log, 5(2—x) < logys9

log,sx—logysx

1) (1ogya) y /log, (4) <1

5) % log? (2z + 3)% + 8log? \/z < logs(2x + 3)° - logsx

6) 22log2 z + 5log] = < zlogsx - log,
) (
)
)

7) (i) logy (z — 5) + loggz < 4

log, (z — 1) + log, (a: + - ) < 2log, <%)

9) log? (z — 8) — 6logs (m) >4—25(x—8)- (logs (x — 8) — 4)
10) log,, (logg (3* —9)) < 1

0

13.7. CucremMbl HepaBEeHCTB

13.7.1. PermuTe cucteMbl HEPABEHCTB:
logg (m2+4x—20) <z-3
10g$($2+2m—14) <3-—-=x
logs,, 22 + log,25x < 2
logy_5 (22 — 17) +logZ>_1, (x — 3) — log;,25 > 79
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https://www.youtube.com/watch?v=rdvswH2_63s
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§14. KOMBMHINPOBAHHBIE YPABHEHU S 1 HEPABEHCTBA

14.1. YpaBHeHHUS U HEpaBEHCTBA

14.1.1. PemmuTe HepaBeHCTBA!
1) 81742.2571°858 5 >0

(4z—1)2
log: (5 —2-57%—6)+2z
9) les(37225 7o) 420
3 ,/log%“.5 r—81+2 <1

logy sz—1

)
)4z +8v2 — a2 >4+ (22 —x) - 27 + 27T . 22 — 22
Ve +1—-1<-—z-|z—2|—4z

W~

t

log, (|z])-log, (1552 ) +3

\/log2(7—|m+4|) -

l+1 _4.glz|+1 = -1
10) logo s “ T3 2w + iy > (3-2v7-1)

14.1.2. Haiiure Bce KOpHU ypaBHeHus sin (27) = 1, yoBieTBopsifone HepaseHCTBy |27 — 14|27 — 8| < 7

6) |z —4tV3—e| < 3. g —q.aV3
\/log2 o x—81+2
7) 10;;)’51'—1 <1
8) Pemmmre nepaBencTBo: v36% — 3 - 61 + 81 4+ 6% <9 — /167 — 9 - 47 + 18
)

=)

14.1.3. Pemure ypasuerue 2 - 16°°°% + 4°°%% — 1 = (0 u Haiigure HAMMEHbBIIUI OJOXKUATEIHHBIN KOPEHDb
9TOTO yPABHEHUS.

14.1.4. Pemnre ypaBHeHHE sin’e 4 qeos’z — g

14.1.5. Permmure ypasmenue: log3 (2 cos z) — 9log, (2cosz) +4 =0

14.1.6. Pemure ypasHeHue: |x — 2|log4(z+2)_log2z <1

14.1.7. Ha#inuTe yBeIMYeHHYIO B 3 pa3a CyMMy KBaJIpaTOB KOPHeH ypaBHEHU
2x
V52t +32—5 (\/6 —2V5 + 1) =0

14.2. CucreMbl HEPABEHCTB

14.2.1. Pemmure cucremy HepaBeHCTB:
0 22 4+ 6% +4 < 44 - logy (x + 3)
4dx + 6% > 44 - logs (z + 3)

4ol —17.27 44 <0
logfﬂ (x2) + log, (x2) <8
log, (x2 — 9) <1

2z%+2—28
6x—6+5x—5,4 S O

274+ 3.2 <4
2x%—8
Ix_7ZD Sx

22%2-102+6 <
x—5 —

1+ logg (4 — z) < logg (16 — 2?)

973 — 972 4 971 > 511

log; 2 +log; (22 — Tz + 11) < log; (2? — Tz + 2 4 10)
logyy_, (2 +7) - log, 5 (9 — ) <0

64:,:2—3x+20 -0, 1252m2—6z—200 <0

N
—l—
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9r?+lzl . 3-lel < q

x—1] < 22 42,50

10gjog 25 (62 —2) >0

20° — 6457 — 4% + 64 < 0
Alogy (z +4,5) — 1 > 342”9
3 — dlog, (z + 4,5) > 39-42

JEE <oy

11)
Vlogg (322 — 4z +2) + 1 > log; (3362 —dx + 2)

47 <9.2% +22
12) X
logs (932 —JC—Q) <1 —|—log3£—J_rQ

2% 4+16-27" > 17
2 - logg (4% + 1) < logs (322 + 4z + 1)

{
{
{
. {4 -2 < 287
{
{
{
{

2
2- logm+7(@) + log;mﬂH <9

xT

Vo +2+logs (z+3)>0
97+l _98.37 43> 0

3647427270 5, g
16) 64 —2 =

log3 (z + 3) — 3logy (z +3) +2 <0
17) 17logy, (z +14) > 22 + 8

17log7 (v 4+ 14) < 6z — 1

22 + 2% 4+ 36 < 68 - logs (z + 3)

122 4+ 2% > 68 - logs (z + 3)

18)
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§15. IIOCJIEJOBATEJIBHOCTHU 1 ITPOTPECCHU

15.1. Apudmerndeckasi mmporpeccus

Teopusti: Cymma nepBbix 1 wieHoB apudmerndeckoit nporpeccun. Popmysia n-ro (obuiero) wiena apud-
METHYECKO TPOTPECCHUH.

15.1.1. Apudmernueckas uporpeccust (a,) 3alaHa YCJIOBUIMU: 41 = 3, Upt1 = an + 4. Hailnure aqp.
15.1.2. Jlana apudmerndeckas nporpeccust 14, 9, 4, .. .. Kakoe 4ucjio CTOUT B 3TOi HOCIEI0BATEIBHOCTH
na 81 mecre?

15.1.3. Jana apudmernueckas nporpeccust —21; — 18; .... Oupemesnure, MO, KAKUM YHCJIOM B 3Ty MPO-
rpeccuio BXoguT 4uucJio 0.

15.1.4. Haiizure HOMep uneHa apudmerudeckoil nporpeccun (a,,) pasaoro 47, ecim ay = —3; d =5

15.1.5. Haifinure nepsblit wien apudmerndeckoit nporpeccuu (ay,,), eciaun ag = 23, ay; = 48
15.1.6. B apudmerndeckoil mporpeccun ABEHAIINATHIN WieH paBeH —21, a aBaanaTh TpeTuit pasBeH 1.

Haiimure pasHocTh 3TOH mporpeccud.

15.1.7. Hafimure cymMmMy HaTypaJabHBIX dmcesi, He nmpeBocxoismmx 30.

15.1.8. Haitmure cymMmmy BceX MBY3HAYTHBIX THUCET.

15.1.9. Tana apudmernveckas nporpeccus (ay,), e a, = 2n + 1. Hafinure cymmy eé wieHos ¢ 11-ro mo
20-i1 BKJIIOYUTETHHO.

15.1.10. Mexnay uuciamu f% u 7%BCT&BI)T€ TPHU 9YHCJIa TaK, IYTOOBI OHU BMECTE C JTAHHBIMHU YHCIAMU

cOCTaBUJIN apUMMETHIECKYIO TPOTPECCHIO.

15.1.11. HaiiauTe 3HaueHUs X, IPH KOTOPLIX uncia T — 1; 4z — 3 u 22 4+ 1 cocramisior apudmeTie-

CKYIO IIPOTI'PECCHUIO.

15.1.12. Cpennee apuMeTrnaecKoe MePBBIX JECATH YJIEHOB apudMeTUIecKoil mporpeccun pasao 19. Haii-
JIUTE MEPBbIA YjeH U Pa3HOCTb ITOW apuMEeTUIeCKONl IMPOIPECCUH, €CJIA M3BECTHO, YTO OHU SIBJISIFOTCSI
HATYPAJIBHBIMU IUCJIAMHA.

15.1.13. B apudmernueckoii uporpeccun (z,,), 13 = 10. Haiinure Sos.

15.1.14. Bpwurana maroroBmsia B sHBape 62 meranu, a B KaXKJbIH CJIEIYIONIUI MeCsIl M3TOTOBJSIA Ha
14 neraseit GombIre, geM npempayuit. CKOMBKO meTaseil m3roToBusa Opurajia B HOsiOpe?

15.1.15. YauTka moJsi3eT OT OJHOrO jepeBa 70 Apyroro. Karkiplil neHb OHA MPOIMOJI3aeT HA OJHO U TO
2Ke paccTosinue 60JIble, YeM B IpeAblaynmit JeHb. I3BecTHO, YTO 3a NEPBBIH U HOCIETHUN JTHU YIUTKA
ponoJi3jia B o001eii ciioxkuoctr 10 merpos. OnpesesnTe, CKOJIBKO JTHEH YIUTKa MOTPATU/IA Ha BECH IIYTh,

€CJIN PACCTOSTHUE MEXKIy JepeBbaMu paBHO 150 MeTpam.

15.1.16. Pemure ypaBHeHUs:

1) 52.5%.56. . .520 = (0,04)®
2) =t pe=24 41-3

9\ z—1 x—2 x—3 1 _ 7
Nt A et a5
4)24548+11+..+x =155
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15.2. TeomeTpuyecKasi IIporpeccust

TeOpI/IHZ OnpeﬂeﬂeHHe 1 BBIBO/I, OCHOBHBIX d)()pl\Iy.H FeOl\IeTpI/I‘IeCKOIL/'I Imporpeccuu.

15.2.1. Jana reomerpudeckas nporpeccus (by,), mig Koropoii by = —7, by = 2401. Haiitu 3namenaresnb
MIPOTPECCHUN.

15.2.2. Boinucano HeCKOJIBKO MTOC/Ie0BATEIbHBIX JIEHOB T€OMETPUYIECKOil nporpeccun: . ..; 1,5; x; 24; —96;. ..
Haiture .

15.2.3. Hdana reomerpudeckas nporpeccus (by,), 3HaMeHaTe b KOTOPOil paBed 4, by = %. Haittur cymmy
IIEPBBIX YETHIPEX €€ YJIEHOB.

15.2.4. Teomerpuueckass mporpeccusi (by,) 3amana ycaosusimu: by = —b, bpi1 = 2b,. Haiigure cymmy
MEPBBIX CEMU YJIEHOB IIPOTPECCHH.

15.2.5. Haiinure cyMMBI TeOMETPUYIECKAX TTPOTPECCHI:

)3+ 5 4204

V341 1 1
2) \/571—1—37\/5—1—5—#...

15.2.6. Beraucaure: A/ 34/ 51/ 3V 5

15.3. KomOunupoBanune apnpmMeTunIecKoil 1 reoMeTpuIecKoi

15.3.1. Bce usensl reomerpudeckoii nporpeccun (by,) pasindansl. Mex ity b u b3 MOXKHO BCTABUTH IHCIIO
X rtak, uro umcia by,be , X um by cocramisitor apudmernyeckyo nporpeccuto. Haiiaure 3HamenaTesnb

TeOMeTPHUYECKOI IIPOrPECCUN.

15.4. CymmupoBaHue

15.4.1. Haiinure 3nHadeHne BLIpayKeHUIt:
1)3(22+1) (2 4+1) (28 +1) (2'°+1) (22 +1)
2)220 219 918 9l7 916 921

9 43) (24 4) @+ ) (54 F) (204 )

15.4.2. Beraucaunre:

1) 12 - 22 432 — 42 + 52 — .. +99% — 1002
2) (i,i) 1+ 114111+ +&{_¥

15.4.3. Haiimure 3nad9enne CyMMbIL:

1) (1) 12422432+ ... +n?

2) 13423 4+33+ ... +n?

)12t 434+t
4145+ 934 .+ (dn+1)°
5)1-114+2-2043-3+ .. +n-nl

6) 01+ 1-114+2-214+3-31+ ... + 2024 - 2024!
N+ 2+3+. 4
8) 1+2x+322+ ...+ (n+1)a"

9) x + 222 + 32% + ... + na"
10)2-1243-224+4-3%2+ ...+ (n+1)n?
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11)1+2-5+3-52+4-5%+ ...+ 100 5%

+ (n+1)

+
-t 99 101 + 101-103 103

29 29
Jr + 15-19 + 19-23

15.4.4. HpocyMMI/IpyI‘/'ITe Jpobu:

100
1) 1v+2'+3' + +3v ot 1 serreery o0

2)

1 1 1 1
w3 T Vaevs T Ve T T Ve vies

15.4.5. Hokakure HEepaBeHCTBO: 1 + % + % + ...+ \/% > 11

5 .1 1.3 5 9 1
15.4.6. JlokaxKure HEPABEHCTBO: 15 < 5 ° 1 ¢ " To5 < 10

15.5. Ipyroe

15.5.1. IocaenoBarenbHocTsb (a,) 3a7aHa yCaoBUIMU: a1 = 1 U apt1 =

1+ —. Haiiure dbopmyity s

Q.
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§16. TEKCTOBBHBIE 3AJAYN

16.1. JIBu>KeHue
Jlsuorcerue no npamod

16.1.1. TlonmoBuHy BpeMeHM, 3aTPAYEHHOrO Ha JIOPOTY, AaBTOMOOUIIb €XaJl CO CKOPOCThIO 56 KM /4, a BTOPYIO
[IOJIOBUHY BPEMEHHU — CO CKOPOCTBIO 48 kM /4. Haiisure cpesHion CKOpoCTh aBTOMOOHUIIS Ha IIPOTIYKEHUN

BCEro myTH.

16.1.2. (i) IlepByto MOJIOBUHY IyTH, AaBTOMOGHIIb [IPOEXAJ CO CKOPOCTHIO 42 KM/ |, & BTOPYIO — CO CKOPO-

crbio 48 kM /4. Haifiure cpeHion CKOpOCTh aBTOMOOUIIS HA IIPOTIZKEHUU BCErO My TH.

16.1.3. Tloesx, nBurasich paBHOMEDPHO CO CKOPOCTBIO 60 KM /4, IIPOe32KAEM MHMO JIECOIIOJIOCHI, JJIMHA KO-

Topoit paBua 400 merpam, 3a 1 MmunyTy. Haiiiure ckopocTh moe3ga B MeTpax.

16.1.4. I3 nynkra A B nyHKT B ogHOBpeMeHHO Bblexajiu jiBa aBToMoOuUIIst. IlepBhlil IIpoexaJl ¢ MOCTOsIH-
HOI CKOPOCTBIO BECh IIyTh. BTOpOIl 1poexaJl nepByio MOJOBUHY IIyTH CO CKOPOCTBIO 24 KM/9, a BTOPYIO
[IOJIOBUHY IIyTH — CO CKOPOCTBIO, Ha 16 KM /4 GOJIbIell CKOPOCTH IIEPBOI0, B PE3yJIbTaTe Yero NpudbLI B
nyukT B omnoBpemento ¢ mepsbiM aBromobmiem. Haitnure ckopocts mepBoro apromobmisa. Orser maiite

B KM/4.

16.1.5. U3 myukra A B myukT B Boimes nemexos. Besen 3a HuM gepes jiBa daca u3 A BbIexajl BEJIOCHUIIE-
JTUCT, & eIre Jepe3 MOoJIaca - MOTOIMKJIUCT. Bee Tpoe MBUTAIUCEH C TTOCTOSTHHBIMU CKOpOCcTsMu. MoToruk-
JILCT OOOTHAJ B IIYTH TEIIEX0/1a U BEJTOCUIIEIUCTA U Iepe3 HEKOTOPOe BPeMsI ¢Jiejlajl OCTAHOBKY B IIYHKTE
C. Iermmexo 1t 1 BeJIOCUIIEUCT OJHOBPEMEHHO jocTuryin nmyHkTa C Ha 3 MUHYTBHI 1I032Ke MOTOIMKJIACTA U
cpasy IoCJjIe ITOro BCe TPOe MPOJOJRKUIK AuzKenre. Ha CKoJbKO BpeMeHu (B 4acax) paHble Memexo/a

B IIyHKT B MpuObLLI BEJIOCUIIEINCT, €CJIH TIeMeXo ] MPUObLT Tyaa Ha 1 9ac mo3ke MOTOIUKJIICTA !

16.1.6. Besocumneuer BbIeXaJl €O MOCTOSHHON CKOPOCTBIO u3 ropoja A B ropoj B, paccrosiaue mex iy
koropbivu pasHo 70 km/4. Ha caemyromuii jgenp on orpaBusicsa o6paTtHo B A co CKOPOCTbIO Ha 3 KM/d
6ouibire pexkueii. I1o mopore on cuesras ocraHoBKY Ha 3 4aca. B pesysbrare BeJIOCHIIENNCT 3aTPATII HA
0OpaTHBIA IIyTh CTOJIBKO YK€ BPEMeHU, CKOJIBKO Ha 1yTh u3 A B B. Haiijjure ckopocTh BejiocuireucTa Ha

nyta u3 B B A. Oreer jaiite B KM/ 4.

16.1.7. Paccrosiaue mexy ropogamu A u B pasuo 790 kM. U3 ropoma A B ropos B Bolexas mepsbrit
aBTOMOOUJIB, & Yepe3 JBa 9aca II0C/Ie 3TOr0 HABCTpedy eMy M3 ropoja B Bblexalsl co CKOpOCTbIO 85 KM /4
BTOpOit aBTOMOOMIIb. Haiinre CKOpPOCTH 1EPBOro aBTOMOOMIIs, €CJIM ABTOMOOW/IM BCTPETUJINCH HA Pac-

crostanu 450 KM oT ropoja A.

16.1.8. IlepBblil BesOCUIIEAUCT BBIEXAJ M3 IIOCEJKA II0 IIOCCE CO CKOPOCTLIO 22 KM/4. Uepes wac mocie
HEro CO CKOPOCTBIO 12 KM /9 M3 TOro Ke MOCEJIKA B TOM 2Ke HAIIPABJICHUY BbIEXaJl BTOPOIl BEJIOCHUIIEUCT, &
emé yepes yac — Tperuii. Haifgure cKOpocTb TPEThEro BEIOCUIIEINCTa, CJIM CHAYa & OH JIOI'HAJ BTOPOro,

a gepes 8 JacoB 1OCJIe 3TOro JOTr'HaJI IIEPpBOTO.

16.1.9. I3 A B B omgHOBpemenno Bbiexaju jiBa aBTOMOOMIIsI. [lepBhIil mpoexas ¢ MOCTOSTHHONW CKOPOCTHIO
BeCh IyThb. BTopoil npoexaJt HepByIo IIOJOBUHY IIyTH CO CKOPOCTBIO 51 KM/d, a BTOPYIO [OJOBUHY IIyTH
IpoexaJl Co CKOPOCThIO Ha 34 KM /4 GoJIbIlle CKOPOCTH TIEPBOTO, B Pe3yJIbTare 4ero npubsll B B oxHOBpe-

MEHHO C II€PpBbIM ABTOMOOUJILCTOM. HaﬁﬂHTe CKOPOCTB II€PBOI'O ABTOMOOUJIACTA.

16.1.10. Paccrostame mex 1y ropogamu A u B pasno 80 kM. 13 ropoga A B ropoj, B Bbiexan aBToMOOUITb,

a uepe3 20 MUHYT CJI€JIOM 3a HUM CO CKOPOCTHIO 90 KM/U BbleXasl MOTOIMK/INCT. MOTOIMKIMCT JOrHAJ
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aBroMobusth B ropojie C u nmosepuyst obparao. Korma on npoexas nosopuny mytu u3 C B A, aBroMobuiib

npubst B B. Haiture paccrostaue ot A o C.

16.1.11. TlepBblii BestocUIIeAMCT BbIEXaJ U3 HOCEIKA 110 IIOCCE CO CKOPOCThio 13 kM /4. Uepes wac mocie
HEro co CKopocTbio 10 KM/d U3 9TOro mocéjaKa B TOM K€ HAIPABJIEHUU BbleXajl BTOPOIl BEJIOCHIIEIUCT,
a emé 4depe3 yac rocje 3roro — tperuii. Haiiiure cKOpoCTh TPETHETO BEJIOCHUIIEINCTA, €CJIM CHAYAJIA OH

JIOTHAJI BTOPOTO, & depe3 1 yac 30 MUHYT mocjie 3Toro JoruaJ rnepsoro. OTBeT jJaiiTe B KM/ d.

Jlsuotcernue no pexe

16.1.12. Karep mpomién or ofHOIi HPUCTAHA JO APYTOil, PACCTOSHUE MEXK/Y KOTOPBIME II0 PEKE PABHO
48 kM, cesadn cTosHKy Ha 20 MUH U BepHYyJcsi oOpaTHO 4yepe3 16/3 1 mocse mavasa moesaxu. Hafigure

CKOPOCTD TEUEHUs PEKH, €CJIU U3BECTHO, 9TO CKOPOCTh KaTepa B CTogYeil Boje paBHa 20 KM/ .

16.1.13. PpibosioB B 5 4acoB yTpa HA MOTOPHOI JIOJKE OTIPABHUJICA OT IPUCTAHU IIPOTUB TE€UEHUS DEKH,
yepe3 HEKOTOPOe BpeMs OPOCHUII sIKOPb, 2 4Yaca JIOBUJI pbIOY 1 BepHYyJcda obpaTHo B 10 yacoB yTpa TOro
ke nug. Ha Kakoe paccTosiive OT MPUCTAHU OH OTILIBLI, €CJIM CKOPOCTh TEUEHHsI PEKU paBHA 2 KM /4, a

coOCTBEHHAST CKOPOCTb JIOJKH 6 KM/ 4?

16.1.14. Ot Typbassr 10 o3epa 8 kM. CHavasia J0pora UIET B TOPY, TOTOM JIECOM, ITOTOM Mo ropy. o
o3epa Typucthbl mum 1 1 27 mun, a o6parao 1 1 51 mun. CkopocThb ux B ropy Obuia 4 KM/ |, jecoMm 5 KM/ d,

a 1o ropy 6 KM /4.

16.1.15. PribosioB B 5 9acoB yTpa HAa MOTOPHOI JIOJKE OTIPABHUJICS OT MPUCTAHU IIPOTUB TE€UEHUS PEKH,
qepe3 HEKOTOPOe BpeMst OPOCWII SKOPb, 2 daca JIOBWI PbIOy u BepHYyJics obparHo B 10 9acoB yTpa TOro
ke us. Ha Kakoe paccTosiHue OT IPUCTAHU OH OTIUIBLIL, €CJIM CKOPOCTh TEUEHHsI DEKU PaBHA 2 KM /4, a

cOGCTBEHHAsT CKOPOCTH JIOAKH 6 KM/ 4?

16.1.16. I'puropuit ¢ Apy3bIMU PENIUIN YCTPOUTH MUKHUK. J[JIsT 9TOr0 UM OT IyHKTa A HYKHO 10OpPATHCs
BHU3 TI0 pPeKe JI0 MYHKTa B, IpudeM B MX pPACHOpSZKEHWH eCTh nBa Karepa. Cunras cebs caMbIM OTBET-
CTBEHHBIM, [ pUropmii BeI3BaJICS CAMOCTOSATEIBLHO JI0EXaTh J0 ITyHKTa B Ha 60jiee OBICTPOXOIHOM Karepe
U HaYaTh TOTOBUTH MeCTO g nukHuKa. O6a Karepa BBIIIN OJHOBpeMeHHO u3 nmyHKTa A. OmgHako, mpo-
MYaBIIUCH IECTh KUJIOMETPOB, ['puropuit 3amermsi Ha Gepery MaIrymero eMy pykoit Bacuimst, KoTopbrit
MPOCUJI HO cTapoit Jpyxk0e joe3tu ero jo mynkra C. U xors mynkr C 'puropmit yxke mpoexas, oH
cornacuiics. Ilo myru B nmyukr C I'puropuii ¢ Bacuimem BerpeTuin wiayiuil HaBcTpedy BTOPOH KaTep
¢ apy3bsaMu ['puropusi, OTKyma Te KPUKHYJIM, 9TO UM JI0 IIyHKTa B ocTajoch 4eTBepTh IMyTH U ITOOBI
I'puropuit uurpe me 3azgepxkuBasicsa. JocraBu Bacunua B mynxkr C, ['puropmit HememjgeHHO moMdYaJIcs
JNOTOHATH Apy3eit. Haiiaure paccrosinume mex ity myakramu B u C, eciim m3BecTHo, 910 00a KaTepa MpH-
IIJIM B IIyHKT B OJHOBpEMEHHO, CKOPOCTH KaTepOB IIOCTOSIHHBI, a ['puropmuii, jieiicTBUTE/IbHO, HUTJE He

3aJIeP2KUBaJICA.

Kpyeosas mpacca

16.1.17. JIBa GeryHa 0OTHOBPEMEHHO CTAPTOBAJIU B OIHOM HAIIPABJIEHUU U3 OJHOIO W TOTO YK€ MeCTa Kpy-
TOBOIT TPacChl B bere Ha HECKOJIBKO KPyroB. CIycTs onH 9ac, KOTJa OJHOMY M3 HUX OCTABAJIOCH 8 KM JI0
OKOHYAHUS II€PBOI0 KPYTra, eMy COOOIIUJIN, YTO BTOPOH OEryH HPOIIEN HEePBBIH KPYr 3 MUHYTHI HA3a/I.

Haiiure cKopocTh IIepBOro GeryHa; ecjim U3BeCTHO, 9TO OHA Ha 9 KM/d MeHbIIle CKOPOCTU BTOPOTO.
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16.2. Pabora u mpou3BOAUTETIHLHOCTD

16.2.1. TlepBas Tpyba 3amosHsieT bacceitH 3a 7 4acoB, a jBe TpyObl BMecTe — 3a 5 yacoB 50 muHyT. 3a

CKOJIBKO JacOB 3allOJIHseT bacceitH omHa Bropasi Tpyba?

16.2.2. TlepBbIit 1 BTOpO# HACOCHI HANOJHSIOT Oacceiin 3a 10 MuHyT, BTOpoil um TpeTuit — 3a 15 MUHYT,
a mepBbI U TpeTuit — 3a 24 MUHYTHI. 3a CKOJIBKO MUHYT 3TH TPHU HACOCA 3AIOJHSAT OacceitH, paborast

BMecTe?

16.2.3. IlepBasi Tpyba npoiryckaer Ha 15 JUTPOB BOIBI B MUHYTY MeHbIlle, ueM Bropas Tpyba. CKOJIbKO
JINTPOB BOJBLI B MUHYTY IPOILyCKAET IepBas Tpyda, eciu pesepByap oobemoMm 100 MTPOB OHA 3aI0JTHSIET

Ha 6 MUH J10JIbIIIe, 9eM BTOpas Tpyba?

16.2.4. Tuma u Cala BBITOJIHSIIOT OJWMHAKOBBIN TecT. Inma oTBedaer 3a dac Ha 12 BOIPOCOB TecTa, a
Camra — na 22. OHE OIHOBpPEMEHHO HaYaJM OTBEYATH HA BOIPOCHI TecTa, n JInMma 3aKOHIHUII CBOI TECT

nozke Carmm Ha 75 MuHyT. CKOJIBKO BOIIPOCOB COEPXKUT TECT?

16.2.5. Ha msrorossienne 588 nerasieil mepBbIii pabounii 3aTpadnBaeT Ha 7 9acOB MEHBINE, 9€M BTOPOI
pabounit Ha marorosieHne 672 neraseit. VI3BecTHO, YTO TEpBBI pabouunilt 3a yac menaer Ha 4 geTasn

GoJibiie, yem BTOpoit. CKOJIBKO JeTajieil B 4ac JjiejiaeT IepBblii pabounii

16.2.6. Be 6purazpi, cocrosdmme n3 pabounx OIMHAKOBON KBAJIMMUKAIINN, OJHOBPEMEHHO HAYAJN BbI-
MIOJTHATD J[Ba OJIMHAKOBLIX 3aKa3a. B mepsoil 6puraze 6o110 7 pabounx, a Bo BTopoil — 9 padounx. Hepes
9 nHeit mocsie Havasa paboThl B IepBYI0 Opurajy meperum 4 pabodynx u3 BTOpoit 6purajpl. B utore oba
3aKa3a ObLIU BBIIIOJIHEHBI OJHOBpPeMeHHO. Haiiure, CKOJIBKO JHell moTpebOoBaIoCh HA BBINOJHEHUE 3aKa-

30B.

16.2.7. Tpu 6puraas usrorosuian Bmecre 173 meranu. V3BecTHO, 9TO BTOpas 6purajia M3roTOBUIA JIeTa-
Jeit B 3 pasa 60sblle, YeM mepBas 1 Ha 12 merajeit MeHbIe, YeM TpeThsi. Ha CKOIbKO AeTaseil 60sbie

W3rOTOBUJIA TPEThs OPHUTaa, 9eM IepBas.

16.3. Cmecu, cmiaBbl U pacTBOPHI

16.3.1. (i) Ceexue dbpyxTsr comepxkar 79% Bogpl, a Boicymenable — 16%. Ckonbko cyxux GbpyKTOB MO-

Jiyanrcst u3 288 KI cBexKuX (PpyKTOB?

16.3.2. Bunorpag, cogepxut 90% Baaru, a usiom - 5%. CKOJIBKO KUJIOTPAMMOB BUHOTPAJIa TPEOYETCst J1st

nostyuenusi 20 KujorpaMmMoB u3toma’?

16.3.3. Pyma comepxkut 40% npumeceii, a BbuiasasieMbrii n3 Heé metamn — 4%. Ckonbko MeTasia Oymer

BBIIJIABJIEHO U3 24 T PyJIbI

16.3.4. Cmemas 70%-it u 60% pacTBOpBI KUCJIOTHI U JJOOABUE 2 KT 9uCTOi BOabI, nmoayunan 50%-# pacTBop
KucygoThl. Ecim 661 BMecTO 2 Kr Boabl mobasum 2 kr 90% pacTBopa TOi yKe KUCIOTHI, TO MOJIYIUIH Obl

70%-it pactBop KucaoTsl. CKOIBbKO KuitorpaMMoB 70%-ro pacTBoOpa UCIIOIb30BAN [Tl TTOJTY I€HUST CMECH.

16.3.5. Nmeercs nBa cocyma. [lepsorit cogepxkut 75 Kr, a BTopoii - 50 KI' pacTBOpa KUCJIOTHI PA3IUIHON
KOHIEHTpaId. Kc/im 3TH pacTBOPHI CMEMaTh, TO MOJyIATCA PacTBOp, cojepzKamuil 42% kuciorsl. Ecan
JKe CMelIaTh PaBHbIC MacChl 3TUX PACTBOPOB, TO HOJYUUTCA PacTBOP, cofepxkamuit 50% kncaoTsl. CKoJb-

KO KHUJIOTPaAMMOB KHUCJIOTBI COAECPZKUTCA B II€PBOM cocy,ue?

16.3.6. CmerraB 43-rporieHTHBIN 1 89-IIPOIEHTHBIN PACTBOPBI KUCIOTHI U 106aBuB 10 KT 9UCTO BOJIBI, 110~
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sgyamiin 69-poreHTHBIN pacTBOp KucaoTel. Ecan 661 BMecTo 10 Kr Bogsl qobasmmu 10 kr 50-mporeHTHOrO
pacTBOpa TOii YK€ KUCJIOTHI, TO TOJYYMIN Obl 73-IPOIEHTHBIA PACTBOP KUCJIOTHI. CKOJIBKO KUJIOIPAMMOB

43-1IPOIEHTHOIO PACTBOPA UCIIOJIB30BAJIU JIJIsl [TOJLyY€HUsI CMECH !

16.3.7. Nmerorca aBa cocyma, comepzkamue 30 kr u 20 KI' pacTBOPa KUCJIOTHI PASJIMIHON KOHIIEHTDAIIHM.
Ecyin ux ciuTh BMECTE, TO MOJyYUM PacTBOP, cojepkammii 81% kuciorer. Ecu 2Ke cIuTh paBHbIE Mac-
CBI THX PACTBOPOB, TO HOJIyYeHHbIH pacTBop Oymer cogepxarh 83% kucmorbl. CKOJBKO KHUJIOIPAMMOB

KHCJIOTBI COAEP2KUTCA BO BTOPOM cocy;[e?

16.3.8. NmeroTcst 1Ba, cIjiaBa, COCTOSIIIAE U3 [IMHKA, MEJIA U OJIOBa. VI3BECTHO, YTO MEPBBIN CILJIAB COIEP-
xut 40% onosa, a Bropoil - 256% menu. IIponenTHOe cofep:KaHue IMHKA B IIEPBOM U BTOPOM CILIABAX
omuaakoBo. CoemmamB 150 Kr mepBoro cmiasa u 250 KU BTOPOro, MOJIYYWJIA HOBBII CILIAB, B KOTOPOM

okazasnoch 30% munka. CKOJIBKO KHJIOIPAMMOB 0JIOBA COJEPKUTCS B MOJIY YUBIIEMCH CILIaBe?

16.4. IlporienTsi. BankoBcKuii mpoIEeHT.

16.4.1. CroumocTb MOKyTIKH ¢ yaeToM 3%-Hoil CKMIKK 110 JIMCKOHTHOI KapTe coctaBuia 873 py6isa. CKolb-

KO PyOJIeit IPUIIOCh OBl 3alJIATUTH 38 HOKYIIKY [P OTCYTCTBUU JUCKOHTHON KapThI!

16.4.2. Yernipe pybamku gemesiae Kyprku Ha 20%. Ha CKOJBKO TIPOIEHTOB IECTh PYOAIeK J0pOKe

KypTKH?

16.4.3. Bproku mopoxke pybamku na 30% u memesse mmmpkaka Ha 22%. Ha cKOJIbKO IPONEHTOB pybarmka

JIeIIeByie nuKaKa?

16.4.4. 3agaay Nel mpasmibno permmmam 17955 4enogek, aTo cocrasiasier 63% OT BBITYCKHUKOB TOPOJIA.

CKOJIBKO BCETO BBIITYCKHUKOB B 9TOM ropo/ie?

16.4.4. B moHemeIbHUK aKIMU KOMIIAHUA T0IOPOXKAJIN HA HEKOTOPOE KOJIMYECTBO MIPOIEHTOB, & BO BTOD-
HUK TOJIENIEBETH Ha TO YK€ CAMOEe KOJIMIECTBO IIPONEHTOB. B pesynbrare onu craiau cTouThb Ha 4% nemesse,
YeM IIPU OTKPBITUU TOPrOB B IIOHEIENbHUK. Ha CKOJIBKO IPOIEHTOB HOJOPOXKAJIN aKIINA KOMIIAHUH B II0-

HEJIeIbHUK !

16.4.5. M.B. JIoMOHOCOB TpaTwjl OJHY JIEHEKKY Ha xjeb u kBac. Korma mens! oipocsu Ha 20%, Ha Ty
JKe JIEHEXKKY OH IIprobperasl moJixJjieda u KBac. XBATUT JIM TOM Ke JEeHEeXKKU XOTs Obl Ha KBaC, €CJIA I[eHbI

emé pas BeipacTyT Ha 20%.

16.4.6. YucaeHnocTb BOJIKOB B JByX 3amoBeannkax B 2009 roay cocrasisiia 220 ocobeii. Hepes ro ob-
Hapy KU/, 9TO B IIEPBOM 3allOBEIHUKE YUCJICHHOCTh BOJIKOB Bozpocaa Ha 10%, a Bo Bropom Ha 20%. B
pesyJbraTe o0Iasi YUCAEHHOCTh BOJIKOB B JIBYX 3amoBeaHnkax cocraBmiia 250 ocobeit. CKOJIBKO BOJKOB

66110 B TIepBOM 3anoBegauke B 2009 romy?

16.5. Apudmerundeckue 3ama9u. 3aJaUn HA ONITUMMU3AIIUIO.

16.5.1. Ha mocT mpejiceaTesiss IMIKOJLHOTO COBETa MIPETEHIOBAIN JIBA KAHIUaTa. B TOJIOCOBAHUU TTPU-
vsyin yyactue 104 geyoBeka. ['otoca MexK1y KaHIUIaTaMU PACIPeIe/nInch B oTHOIeHnn H5:8. CKOJIBKO

TOJIOCOB TTOJIY9mJI TTO0EeTUTEeNTh !

16.5.2. B mekoTOpOit cTpaHe peman MPOBECTH BCEHAPOJIHBbIE BHIOOPHI MMPABUTEILCTBA. JIBe TpeTn n3du-
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pareJsieil B 9TOI cTpaHe — TOPOJICKUE YKUTEJIN, a OJIHA TPETh — CeJIbCKUe. [Ipe3nsIeHT M0IKeH IPeJI02KUTh
Ha yTBePzK/IEHNE IIPOEKT cocTaBa npasuTeabcTBa n3 100 vesosek. VI3BecTHO, 9TO 32 IPOEKT IIPOrOJIOCYET
CTOJILKO TIPOIIEHTOB FOPOJICKUX (CEIbCKUX) JKUTEJIeH, CKOIBKO YeJI0BEK U3 ropojia (cesia) B IpeIiIoKeHHOM
npoekTe. Kakoe HamMeHbIIIee YUC/I0 TOPOJCKUX YKUTEAEH HAJI0 BKIIOYATH B TPOEKT COCTABA MPABUTEIb-

cTBa, 9YTOOBI 332 HErO IIPOTOJIOCOBAJIO DOJIee TOJIOBUHBI n3bupaTesei’!

16.5.3. B 00MEHHOM IIyHKTE MOYKHO COBEPIIUTHL OJHY U3 JABYX omepanuii: 1) 3a 5 30J0TBIX MOHET IOJIy-
quTh 6 cepeOPAHBIX U OJHY MEAHYIO; 2) 3a 8 cepeOpaHbIX MOHET II0JIydUTh 6 30JI0THIX U OJHY MEIHYI0. Y
Huxkosras 66111 TOTBKO cepebpsHble MOHETHI. 1]ocie 0OMEeHHOTO MyHKTa CepEeOPAHBIX MOHET y HETrO CTAJIO
MEHBbIIIe, 30JI0THIX HE IIOSBHJIOCH, 3aTO IOABHJIOCH HD MesHBbIX. Ha CKOJIBKO yMEHBIIHIOCh KOJIMYECTBO

cepebpsiabix MoHer y Hukosas?

16.6. Teopusa BeposiTHOCTEI

. 16.6.1. UrpambHyto KOCTh OpPOCAJIX 10 TE€X TOP, ITOKA CYyMMAa BCEX BBIMABIINX OYKOB HE IPEBBICUIA IUCIIO

9. KakoBa BepOSITHOCTH TOT'O, 9TO JIJIsl 3TOTO TOTPeboBaioch Tpu 6pocka? OTBET OKPYIJIUTE JI0 COTHIX.
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§17. D9 KOHOMUNYECKUNE 3AJAYUA

17.1. Kpeaursl

17.1.1. 31 nexabpst 2014 roma Cepreii B3s1 B 6aHKe HEKOTOPYIO cyMMy B KpeauT moj, 12% rogosbrx. Cxe-
Ma BBIILIATHI KpeJuTa ciemyomast: 31 jekadpst KaxK/oro CJIeIyIoNiero roja 6aHk HadHC/IsieT IPOIEHTHI
HA OCTABIIYIOCs CyMMYy joara (To ecTh yBeamumbaer joir Ha 12%), satem Cepreit mepesomuT B GaHK
3 512 320 pybureit . Kakyro cymmy B3si1 Cepreii B 6aHKe, €cJid OH BBIIIJIATHAIL JIOJIT TPEMsT PABHBIMHE 114~

TexkaMu (TO €CThb 3a TPH roja)?

17.1.2. 31 nexabpsa 2014 roga ®énop B3sn B 6anke 6 951 000 pybueit B kpeaut nox, 10% romoesix. Cxema,
BBIIJIATHI KpeauTa cjeayoomas: 31 gekabpsi KayKIoro CJAeAyIOIIero rojga 0aHK HAYUC/ISeT IIPOIEHTHI Ha
OCTABILYIOCs CyMMy J0Jira (1o ecTh yBesmauBaer gour na 10%), sarem PEN0p nepeBoauT B GaHK ILIATEX.
Becp monr @énop BeimmaTmi 3a 3 paBHBIX marexka. Ha ckosbko pyOsieil MeHbIle OoH ObI OTHasI OAHKY,

ecJii ObI CMOT' BBIILJIATATH JIOJIT 3a 2 PaBHBIX mrarexa?

17.1.3. 31 nexabpsa 2014 roma Anekceii B3sn B Ganke 9 282 000 py6neit B kpeant nox 10% romoBbIx.
cXeMa BBIIIATHI KpeJauTa ciaeayiomnast: 31 nekabpst KayKJ0ro CJIELYIONEero roja 6aHK HAUYHCIISIET IIPOIIeH-
THI HA OCTABIIYIOCS CyMMY JI0JTa (TO ecTh yBenmauBaer noar Ha 10%) satem Anekceit mepesomut B 6aHK
X py6aeit. Kakoit jmomkaa 661Th cymMmma X, 9T00bI AJiekceil BBIIATUAI JIOJIT 9eThIPbMsT PABHBIMHE IIJIaTE-

skamu (TO ecThb 3a 4 roga)?

17.1.4. 31 nmexabps 2017 roma Outer B3sii B HaHKE HEKOTOPYIO CYMMY B KPEJIUT I0J] HEKOTOPBIA MpPO-
1eHT rofoBbix. Cxema BBILJIATHI KpeauTa cieiayromas — 31 gexabpst KaxKJoro CJIELyIONero roja 0aHk
HAYUCJIIeT IPOLEHTHI Ha OCTABILYIOCH CyMMy joira (To ecth yBeauuusaer Jour wa a%), sarem Ouier
epeBouT oYepenuoil Tpaumi. Ecim o Oymer miaaruTh Kaxkawlil rox mo 328 050 pyOuieit, TO BBIILIATUT

mour 3a 4 roga. Eciu mo 587 250 py6aeit, To 3a 2 roma. Haitnure a.

17.1.5. 1 auaps 2015 roma Amnpeii Biaguvmuposuu B3sii B 6anke 1,1 muta pyGseit B kpenur. Cxema
BBIILIATHI KPeIuTa CAeAyIomas: 1 dmrcia KaXKIoTo CIEIYIONIEro Mecsia OaHK HAYUCISIET 3 MPOIEHTa Ha
OCTABIIYIOCS CyMMy n0Jra (To ecTb yBeaumdusaer noar Ha 3%), 3arem Anapeit Biagumuposuu nepeso-
uT B 6aHK miaTéx. Ha kakoe MEHIMAJIBHOE KOJIMYECTBO MecsitieB AHjpeit BiraguMupoBud MOXKeT B3Th

KPEJIUT, 9TOOBI e2KeMeCsiIHbIe BhIILIATHI ObLIu He 60jiee 220 Thic. pybIeit?

17.1.6. 31 mekabpst 2014 roma Bopuc B3st B 6anke 1 mua py6seit B kpegur. Cxema BBILJIATH KPEJIUTA
caemyomast: 31 nexabps KaxKJ0ro CJeyIoNnero rojga 6aHK HAJHC/IAET IPOIEHTHI Ha OCTABIILYIOCS CyMMY
Josra (TO eCTh yBEJMYHBAET JIOJT HA ONPEJIENEHHOEe KOJMYECTBO IPOIEHTOB), 3aTeM Bopuc nepeBojuT
odepenHOil TpaHml. Bopuc BBIIATHI KPEAUT 3a JBa TPAHINA, IepeBes B mepBblil pa3 560 Twic. pybiieit,

BO BTOpOIi - 644,1 TeIc. py6seit. [loj kakoit mporenT 6aHK BbIAAT KpeauT Bopucy?

17.1.7. 31 nexkabpsi 2014 roma EBrenuit B3sin B 6anke 1 muiH. pybureit B kpeautr. CxeMa BBIILIATHL Kpe-
auTa caenyromas - 31 ekabpsi KaxKI0ro CAeAyomero rojia 0aHK HAYUC/IAeT TPOIEHTHI HA OCTABIILYIOCS
cymMMy zioira (TO ecTb yBeJauduBaer noJr Ha %), 3arem EBrenuil nepesoaur B 6aHK OYEpPeJHON TPAHIIL.
EBrenwnit BoIIJIaTUII KPEJIUT 33 /1Ba TPAHINA, IIepeBes B 1epsblit pa3 540 Toic. pybureii, a Bo Bropoit 649,6

ThIC. pybuteit. Haiinure.
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17.1.8. Mapusa KoncranruHoBHa B3sijla KpeaIuT B OaHKe Ha CPOK 8 MecsleB. B KOHIE KarXKIOTO MeCs-
1a obIasi CyMMa OCTABIIEroCs J0JIra YBEJUUUBAETCS HA OJHO M TO K€ YHUCJIO IIPONEHTOB (MECAYHYIO
IIPOIEHTHYO CTaBKY), & 3aTeM yMeHbIIaeTcsi Ha cyMMy, yiutadenHyo Mapueit Koncrantunosroit. Cym-
MBI, BBIILJIAYABAEMbIE B KOHIIE KaXKJIOTO MeCsIa, MOJI0MPATCs TaK, YTOObI B pe3yJsibrare CyMMa I0JIra
KaxKJIblii MeCsIIl, yMEHbIIaJaCh PABHOMEPHO, TO €CTh Ha OJHY U Ty 2Ke BesuduHy. OOIas CyMMa BBIILIAT

npeBbICUIa CyMMy KpeauTa Ha 63%. Haiiaure MecaqHyIo IPONEHTHYIO CTABKY.

15.2 Bkiaapi, chepexkeHusi U JeN03UThI

17.2.1. Bruag manupyercst OTKPBITh Ha YeThipe rofa. IlepBoHata bHbBIN BKJIAI COCTABISET MEJI0€ TUCTIO
MUJIIMOHOB py0Jieii. B KoHIle Kaxk10ro roga BKIaj yseaunausaercsa Ha 10% 110 cpaBHEHMIO ¢ ero pasMepoM
B HadJaJle Toja, &, KpOMe TOro, B HadaJjle TPETHET0 U Y€TBEPTOr0 I'OJI0OB BKJIA/T €7KETr0/IHO IIOITOTHAETC S Ha 3
vt pyoOuteit. Haiinure Hanbosbimit pasMep mepBOHAYAIBHOIO BKJIAJIA, DU KOTOPOM Yepe3 YeThIpe roja

BKJ1a/1 OyzieT Menbime 25 MitH pyOJIeit.

17.2.2. B magase 2001 roma Autekceit npuobpén nennyto oOymary 3a 7000 py6uteii. B KoHIle Kaxka0ro roja
nena 6ymaru Bozpacraer Ha 2000 py6ieii. B nagase smoboro roma Ajiekceil MOXKeT MpoJiaTh GymMary u mno-
JIOXKUTH BBIPYYEHHBIE JEeHBIW Ha OAHKOBCKHI cuéT. KaxKapiit rom cymma Ha cuére OyIeT yBeIUndIuBAThLCS
na 10%. B nauajie xaxoro rojga Ajekceii Jo/2KeH IpoJaTh HEeHHYI0 OyMary, 4To0bl Yepes IATHAIATL JIeT

[ocJie MOKYIIKY 9TOi OyMaru cyMMa Ha OAHKOBCKOM cuére ObLia HAMOOJIbIIe?

15.3 PaBHOMEpHOE TIorarieHue g0Jra u KpeanuTa

17.3.1. Makcum xo4eTr B3ATHb B KpeauT 1,5 mutn py6uteit. [loramenne KpeauTa MPOUCXOIUT Pa3 B IO PaB-
HBIMEU CyMMaMu (KpOMe, MOXKeT ObITh, MOC/IeIHel) nocie naducaenus npouentos. Craska mpouenta 10%
rosioBbix. Ha Kakoe MUHMMAJIbBHOE KOJUIECTBO JIeT MOyKeT MakcuM B3STh KPEIUT, UTOOBI €2KErOHbIE BhI-

mwiaTel 661H He 6osiee 350 Thicsa pyOIIeit?

17.3.2. B wurose 2026 rojga IiaHUpyeTCs B3siTh KpeIuT B OaHKe Ha TpU roja B pasmepe S MIH pyO-
JIeit, rme S — 1mestoe 9mucyo0. YCJIOBHSI €r0 BO3BpATa TaKOBBI:

— KaxKJIpIil STHBaph JOT yBeauausaercs Ha 20% 10 CpaBHEHUIO ¢ KOHIIOM IIPEBIIYIIErO TO/IA;

— ¢ (eBpasIs IO UIOHb KAXKJIOTO TOJa HEOOXOANMO BBIILIATUTD OJHUM ILIATEXKOM TaCTb JIOJITA;

— B MIOJIe KAXKJIOTO TOJIa, JIOJT JOJI2KEH COCTAB/ISATH YacCTh KPEJIUTa B COOTBETCTBUU CO CJIEYIONIEH Tab -
1eit.

Haitnre nanbosbiee 3nadenne S, Ipu KOTOPOM KaXKjias W3 BBIILJIAT OyJIeT MEHbIE D MJIH pyOJIeii.

17.3.3. B utosie nutaHUpyeTcsl B3ATh KpeJUT B GaHKe HA CyMMy 7 MJIH pyOJiell Ha HEKOTOPBIH Cpok (Iesoe
YUCJI0 JIeT). YCIOBHsL €r0 BO3BPATA TAKOBDL:

— KaxKJIpIil THBaph 04T BospacTaeT Ha 20% 110 CpaBHEHUIO ¢ KOHIIOM TPEIBIIYIIEro TO/IA;

— ¢ deBpaJist IO UIOHb KaKJOT'0 I'0Jia HEOOXOINMO BBIILIATUTD YaCTh J0JITa,;

— B MIOJIe KAXKJIOTO T'O/Ia JIOJT JOJI2KEeH OBITh Ha OJHY M Ty K€ CYMMY MEHBIIIE JIOJITa Ha HIOJIbL ITPEeJIbIITy-
IIIeTO TojIA.

Ha ckoapko Jter miaHupyercs: B3sTh KPEJIUT, €CJIM M3BECTHO, 9TO ODIMas CyMMa BBIILIAT MOCJE €ro IOJi-

HOTO Torarienust coctaBut 17,5 M pyoseir?
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17.3.4. 2Kanna B3siia B 6anke kpenut 1,8 MutH pyosteit Ha cpok 24 mecsana. [lo morosopy 2Kanna mosmxua
BO3BpalllaTh B OAHK 4JacCTh JeHer B KOHIE KayKJO0ro Mecsiia. KaxKJplii Mecsir obIas CyMMa J0Jira BO3-
pacraet Ha 1%, a 3aTeM yMeHbIIaeTcs Ha CyMMy, yiutadennyio 2Kannoit 6anky B konme Mecsna. CyMMel,
BhIIIaYnBaeMble 2KaHHON, mOAOMparoTca Tak, 9T00BI CYMMa JIOJITa YMEHbBIIAJACh PABHOMEDHO, TO €CTh
Ha OJIHY W Ty XK€ BeJUYHHY KaxKibiii mecsr. Kakyro cymmy 2Kanna BepHer 6aHKY B Te€UEHHE IIEPBOTO

rojia KPeIUTOBAHUS !

17.3.5. B wroste mianmpyercs B3ATb KpeauT B OaHke Ha cymmy 4,5 MyH pyOseit Ha cpok 9 Jser. Ycio-
BUsI €0 BO3BPATa TAKOBBIL:

— KasKJIpIil AHBApb JOJIT BO3pACTaeT Ha 1'% 10 CPABHEHWIO ¢ KOHIIOM MPEIBLAYINErO roja;

— ¢ (peBpaJIs 10 WIOHBb KaXKJOT0 T'OJa HEOOXOIUMO BBIILIATATH YaCTh JIOJITA;

— B MIOJIE€ KAXKJOT0 T'0JIa JIOJT JIOJPKEH OBITh HA OJIHY W Ty K€ CYMMY MEHBIIE JIOJITa HA WIOJIb ITPEIbIILy-
Eero rojia.

Haiinure r, ecm M3BeCTHO, ITO HAMOOJBIIHI TOJIOBOM MIATEXK MO KPEJIUTY cocTaBUT He Gosee 1,4 mitH

pybuteii, a HanMenbImit — He Meree 0,6 MyIH pyOJIeit.

17.3.6. 15-r0 stHBaps IUIAHUPYeTCs B3dATh KpeauT B Oamke Ha 18 MecsieB. YC/IOBHs €ro BO3BpaTa Ta-
KOBBL: — 1-TO 4HMCJIa KaxKJOro Mecdlla JI0Jr Bo3pacTaeT Ha 2% 110 CpaBHEHHUIO ¢ KOHIIOM IPe.IbIIyINero
MeCsIIIa;

— €0 2 1m0 14—e 9Irca0 KaxKI0ro MEeCAIa HeoOXOMMMO BBLIILIATATL YacTh J0JITa;

— 15-ro uncsa Kaxka0ro Mecsma JOJIT JOJIKEeH ObITh Ha OJHY W Ty K€ BeJUIUHY MEHbINe J0jra Ha 15-e
YUCJIO TPEIBIIYIIETO MECSIA.

CKOJIBKO IIPOIIEHTOB OT CYyMMbI KPEIUTa COCTABJISeT OOIasi CyMMa JI€HEr, KOTOPYIO HYKHO BBIILJIATUTH

0OaHKy 3a BeCh CDOK KPEIUTOBaHUS !

17.3.7. 15-ro nekalpsi IIaHUpyeTcst B3sITh KpeautT B 6anke Ha 1 000 000 py6uteit Ha (n + 1) mecsi. Yeso-
BHUsl €10 BO3BPATa TAKOBBI:

— 1-ro "mcaIa KazKI0ro MECSNa JOJT BO3PACTAET Ha T% MO CPABHEHUIO ¢ KOHIIOM MPEIbIIYINEr0 MECSIIA;
— €0 2-70 1o 14-e 9MC/I0 KazKI0r0 MECsIa HEOOXOIMMO BBITJIATUTE YACTDh JIOJITA;

— 15-ro gmcaa KaxKJ0ro Mecsra ¢ 1-ro mo n-#t 1oar jgoskeH O6b1Th Ha 40 Thicsat pybJieit MeHbIle 10ra Ha
15-e IMCJIO TPEBIYIIErO MEeCsIIa;

— 15-ro umcna n-ro mecsna gour coctaBut 200 ThicsTa pyOIIeit;

— K 15-my gucay (n + 1)-ro Mecsinia KpeJuT JI0JI2KeH ObITh HOJIHOCTHIO noramied. Haiinure r, eciau ussect-

HO, 9TO 00IIast CyMMa BBIILIAT IIOCJIE IIOJIHOTO IIOTAIEeHNs] KPeauTa cocTaBUT 1378 Toicsad pybureil.

17.3.8. B uione nnanupyercs B3ATh KpeauT B OaHKe Ha CPOK 15 jieT. YCJIOBUSI €ero BO3BPATa TAKOBBIL:
— KaXK/Iblif SHBapb JIOJIT BO3PACTAET HA £% MO CPABHEHMIO ¢ KOHIIOM MPEBIAYIIEro Toja; — ¢ (peBpasIs mo
WIOHb KaKJ[OT'0 T'0/1a HEOOXOIMMO BBIIIATUTDH YaCThb JI0JITA; — B UIOJIE KAXKJIOT'O T'OJa JIOJIT JIOJKEH OBIThH
Ha OJIHY U Ty K€ BEJIUYUNHY MEHbIIE JI0Jra Ha WIOJb MpeablayIero roja. Haiiure x ecim n3BeCTHO, UTO

3a BeCh Iepuo/] BhiLIaTum Ha 15% Gosibline, 4eM B3sijid B KPEJIUT.

17.3.9. 15-ro sHBaps IJIAHUPYETCS B3ATH KPEAUT HA 15 MecsdAreB. YCJIOBUS IJIATEXKa TAKOBBI:
— 1-ro Yncia KaxKI0ro Mecdna JoJr Bo3pacraeT Ha 1% 10 CpaBHEHMIO ¢ KOHIIOM HPEIBILIAYINETO MECSIIIA;

— €0 2 1o 14-e YncyIo KaxXkJI0ro MecAra HeoOXOJUMO BBIILIATUTL YacTh J0JITa;
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— 15-ro uncsma Kaxka0ro Mecsira JIOJIT HOJKeH ObITh Ha OJHY W Ty K€ BEJNIUHY MEHbINe J0jra Ha 15-e
9HCJIO TPEIBIAYINEro Mecsia. V3BecTHo, 9TO BochMasl BbIiaTa coctaBmia 108 Toic. pybsieit.

Kakyto cymMMy Hy»KHO BEpHYTb OAHKY B T€UEHUE BCErO CPOKA KPEIUTOBAHUSI!

17.3.10. 15 suBaps IIAHUPYETCS B3ATh KPEIUT B DaHKE HA HEKOTOPYIO cymMMmy Ha 21 mecsdr. YcjoBus
€ro BO3BPAaTa TAKOBBI:
— 1 gncia KaxKI0ro Mecdra JOJr yBeJuanBaeTcs Ha 1% 10 CpaBHEHUIO ¢ KOHIIOM IIPEIbLILYIIEr0 MECAIIA;

— ¢ 2 mo 14 uwuciio KaXKJ10ro Mecdiia HeO6XO,ZLI/II\/IO BBIIIATUTH OJHHUM IIJIATE€2KOM YaCThb J0JIra;

Ha 15 guncno xkaxaoro ¢ 1 mo 20 mecsr 0T J0JKeH yMeHbinaTbes Ha 40 Toic. pyo.;
— 3a JIBA/IATH [IEPBBIA MECHIL JOJIT JOJIKEH OBITH ITOTAIIEH OJHOCTHIO.
CkouibKO ThICsd py0Oiieit cocrasisier JoJr Ha 15 ancio 20-ro Mecsra, ecian 6aHKy BCero ObLIO BBIIIATEHO

1852 ToIC. pybureit?

17.2. pyrue cnocobbl BBITJIAT

17.4.1. Ilnanupyercs: BbIIATDH JILIOTHBIM KPEJIUT Ha I€JI0€ TUCJI0 MUJIJIMOHOB pyoOJseil Ha maTh JjeT. B ce-
peluHe KaxKJIoro rojia JeficTBug KpeauTa JoJr 3aéMinuka Bozpacraer Ha 20% 10 CPABHEHUIO ¢ HAYAJIOM
roma. B konme 1-ro, 2-ro u 3-ro rofoB 3aéMIMUK BBIILIAYMBAET TOJHKO IIPOIEHTHI [0 KPEIUTY, OCTABJISA
JI0JIT HEM3MEHHO PaBHBIM IIEPBOHAYAJbHOMY. B KOHIE 4-T0 U 5-T0 r0/I0B 3aéMIUK BBIILJIAYMBAET OJIHA-
KOBBIE CYMMBI, TIOTalllas BECh JOJT MOJHOCTHIO. HaiiiuTe HanMeHbINN pa3mMep KpeJauTa, IPU KOTOPOM

00Iasi CyMMa BBIILIAT 3aéMIuKa rnpeBbicuT 10 MUIInOHOB pyOIei.

17.4.2. @epmep B3ss1 B Ganke Kpeaut Ha cymmy 3 640 000 pyGueit mox 20% romosbix. Cxema morarre-
HUsI KPEeJIUTa: Pa3 B IO KJIMEHT JIOJIXKEH BBIILJIAYNBATH DAHKY OIHY U Ty YK€ CYMMY, KOTOpasi COCTOUT W3
nByx uacreil. I[Tepsas gactb cocrasisier 20% oT ocTaBImeicst CyMMbI JI0JITa, & BTOPasd 4aCTh HAIPABJICHA
Ha TOTallleHre OCTABIIeHCsS CyMMbI J0Jira. KaXKaplit ey omuii TOJ MIPOIEHTHI HAYUCIAIOTCA TOJIBKO Ha
OCTABILYIOCH CyMMY Josira. Kakoii JoskHa ObITh e2Kero/Hast CyMMa BbIILIATHL (B py6iisx ), 4T06bl hepmep

IIOJIHOCTBIO ITOraCuJI KpeJauT TpeMd paBHBIMUA I1aTexKaMu?

17.4.3. B wrone 2019 roma nanupyercs B3sATh KpeauT B pasmepe 6,6 MitH. py0. Yc/I0Brst BO3BPATA TAKOBBIL:
— KasKJpIil AHBAph JOJT BO3PACTAET Ha 1% MO CPABHEHMIO ¢ KOHIIOM IPEABIAYINErO MOJa;

— ¢ (deBpauis T0 MIOHb HEOOXOIMMO BBIILIATUTH YaCTh JOJTa;

— B mrosie 2020, 2021 u 2022 romoB 0T ocraeTcs paBHBIM 6,6 MJH. PyO.;

— cymMbl BeIaT 2023 u 2024 romoB paBHBI.

Haiimure r, ecmm B 2024 romxy moar OymeT BBIIAYMEH MOJHOCTHIO W ODIIHME BBITLIATHI COCTABAT 12,6 MJIH.

pyoOeit.

17.4.4. 15-ro s#HBaps IUIAHUPYETCH B3ATb KpEIUT B OaHKe HA IIECTb MECAIEB B pa3mepe 1 MuH pyO-
Jieii. YCJI0BHS €ro BO3BPATa TAKOBBI:

— 1-T70 4mcsIa KaxXK0ro Mecdna JIOJI yBEJNYNBAETCS Ha I IIPOIEHTOB 10 CPABHEHUIO C KOHI[OM IIPEJIBLITY-
IEro MecsIia, TJie T — IeJI0e YUCJIO;

— €0 2-10 o 14-e 9MC/I0 KazKI0r0 MEeCsIa HEOOXOIMMO BBIILIATUTH YACTh JOJTa;

— 15-ro 4ncia KaxKI0ro MeCsIa JIOJT JIOJ2KEH COCTABJIATL HEKOTOPYIO CYMMY B COOTBETCTBHH CO CJIEIY-
IOIIEei TabJINIIEN.

Haiiiure HanboJibillee 3HaYEHME T, IIPU KOTOPOM OOIIasi CyMMa BBIILIAT OyjeT MeHbine 1,2 MjiH pyoJei.
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17.4.5. 3a BpeMmsi XpaHeHHsI BKJIaJla B OaHKe IPOIEHTHI 110 HEMY HAYUC/ISLIUCh €XKEMEeCAYIHO CHavaja B
pasmepe 5%, zarem 12%, morom 11%% u, HakoHern, 12,5% B Mecsan. V3BecTHO, 9TO HOJ, JeficTBUEM KaxK-
JI0f1 HOBOI IIPOIEHTHOM CTAaBKU BKJIAJ] HAXOJIHUJICS I1€JI0€ UNUCJIO MECSIIER, a 10 UCTEYEHNH CPOKA, XPaHEHUsI

IIepBOHavYaJbHasd CyMMa BKJIQ Ia yBEJIUUUJIACH HA 104%%. Ormpenenure CpOK XpaHeHUs BKJIAJA.

17.3. IIpou3BOUTEITLHOCTD U ONITUMU3 AU

17.5.1. Ha kaxkJ10M U3 JByX KOMOMHATOB m3roraBauBaior jgertasu A u B. Ha mepsom komburare paboraer
40 4esoBek, U oJMH pabo4nii n3roraBiuBaeT 3a cMeny 15 geraseit A wiau 5 meraseit B. Ha Bropom kom-
6bunare paboraer 160 uyesioBeK, u ojuH paboumii U3roTaBJIMBaeT 3a cMeHy b jerajeit A wau 15 meraseii
B. O6a s KoMOHHATa ITOCTABJISIOT AETAJIN Ha KOMOMHAT, U3 KOTOPBHIX COOUPAIOT W3JE/IUe, JIJIs U3rOTOB-
JieHust KoToporo HyzkHo 2 neraju A u 1 gerans B. TIpu s70M KOMOMHATHI JIOMOBAPUBAIOTCST MEXKJTLY CODOM
M3rOTAB/INBATH JIETAJIU TaK, YTOOBI MOYKHO OBLIO cOOpaTh HAaMOOJbIIEee KOJUIeCTBO u3meauil. CKOIHKO

U3JIeJIAN TIPU TAKUX YCIOBHUAX MOXKET coOpaTh KOMOWHAT 3a CMEHY !

17.4. Oyukiusa npudbLIN

17.6.1. CTpouTebCcTBO HOBOTO 3aBOJA CTOUT 75 MJIH pybJieil. 3aTpaThl HA MPOU3BOJCTBO X THIC. €JI. IPO-
JIYKIMH Ha TaKoM 3aBojie paBubl 0, 52+ x+7 M py6uieit B Tos1. Ec/iu Ipo Ly KIuEo 3aB0/1a IIPOJATH 110 IeHe
Guteit 6 1 Guteii —(0, 522 7
p ThIC. pyOJIeii 3a euHMILY, TO IPUOBLIL (UPMbI (B MJIH pyOJIeii) 3a OJMH I'0JT COCTABUT P , o 4x+T).
Korma 3aBos 6ymer moctpoen, pupma Oy1e€T BBITYCKATD IPOAYKIIAIO B TAKOM KOJIHIECTBE, ITOOBI IPUOBLITH
obLa Hanbosbieit. [Ipn KakoM HanmMeHbBITIEM 3HAYMEHNN P CTPOUTEIHLCTBO 3aBO/Ia OKYIINTCA He Dosiee TemM

3a 3 roga?

17.6.2. CrpouTtesibcTBO HOBOTO 3aBoa croutT 115 myrH pyOJreit. 3aTparsl Ha MPOU3BOJICTBO X THIC. €IMHUAII,
HPOIYKIMK Ha TakoM 3asoje pasubl 0,5x2 4+ x + 9 man py6ieit B rog. Eciu mpoayKImio 3aBojga IIpo-
JIaTh O TI€HE D ThIC. pyOJieil 3a eauHMIly, TO TPUOBUIL GupMBI (B MJIH pybJieii) 3a OIUH TOJ COCTABUT
pr— (O7 522+ + 9). Kora 3aBoj 6yyer mocrpoeH, dpupma OyIeT BBIYCKATH TPOLYKIIIO B TAKOM KOJIH-
qecTBe, YTOOBI TPUOBLIBL ObLIa Hanbosbmeil. [Ipy KakKOM HaMMEHBIIEM 3HAYEHUU P CTPOUTETHCTBO 3aBOJIA

oKymuTcs He 6osiee yeM 3a 5 jer?

17.6.3. BaBucumocTh obbeMa () (B IIT) KYIUIEHHOTO y (bUPMBbI TOBapa OT IeHBI (B py0. 3a INT.) BbIpa-
xKaercst popmysoir @ = 15000 — P, 1000 < P < 15000. Hoxom or mpomaxXu ToBapa cocrasiser P(Q)
pyOuteii. 3arparsl Ha Tpou3BOACTBO Q) emunull ToBapa cocrasisior 3000Q) + 5000000 pyo6uieii. IIpubbLib
paBHA PA3HOCTHU JIOXOJa OT IIPOJIAXKK TOBAapa M 3aTpaT Ha ero mpou3BoicTBO. CTpeMsiCh MpUBJI€Yh BHU-
MaHue ToKynareseil, pupma yMeHbIIuIa Heny npoayknun Ha 20%, olHaKoO ee TpUOBLIL HEe N3MEHUJIACD.

Ha cko/IbKO TIPOIEHTOB Clie/IyeT yBeJIMIUTh CHUYKEHHYIO IIEHY, 9TOOBI JOOUTHCsT HANOOIbINEH IpUOBLLITHI?

17.6.4. Y depmepa ectsb aBa moss, Kaxjaoe miomaabio 10 rekrapos. Ha kaxkom mosie MOXKHO BBIpa-
UBaTh KapTOMesb U CBEKJIY, ITOJIs MOYKHO JIEJINTh MEXKJy STUMH KyJIbTyPaMu B JIFOOON ITPOIOPIIUU.
Vpoxkaiinocts Kaprodess Ha mepsoM nojie cocrasisier 300 1/ra, a na Bropom — 200 11/ra. YpoxkaitHocTh
cBeKJIbI Ha 1epBoM mnoJie cocrasiger 200 1/ra, a Ha Bropom — 300 11/Ta. Pepmep MOKET IPOJABATH Kap-

Todess 1o 1ieHe 10000 py6. 3a menTHep, a cBekay — 1o nene 13000 py6. 3a meunrnep. Kakoit Hanbosibimmit
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JIOXOJ[, MOYKET MOJIYIUTh hepmep?

17.6.5. B pomuom ropojge Apucrapxa JIykos-ApbajeToBa KOJIMYECTBO JIFOJEH, OJIB3YIONIUXCS YKEJIe3HOM
nmoporoii, mocroguuo. 13 stux jmopeit csoil nmpoesn, omradusaroT 10%, a emé 10% seimiaroilt mrpados
3a 6e30mJIeTHBIN 11poe3] JoBoaAT mnoiaydaemyio P2KJT (pyKOBOACTBOM KeJIe3HOM JIOpOru) IpUbbLIb 10
100% ot oxmmaemoit. ITocKynMBIIMCH IIATHTD KOHTPOJIEpaM, B3uMasimuM mrpadsl, P2KJT orpanmaunio
BXOJI Ha BCE CTAHIIMU TyPHUKETAMHU, CTOUMOCTH yCTAHOBKHU KOTOPBIX coctasmia 100% or romgosoit mpubhI-
smu. Ilena npoesna Beipocita Ha 50%, mockonbky PZKJI mianuposa/o OKyInUThL TYpHHKETHI 3a 2 rofa, a
KOHTPOJIEpHI Obln yBosteHbl. Orako 10% maccaXmpoB BO3MYTHJIACH TPOSBIEHHBIM O cTOpoHBI P2K/T
HEeJIOBEPUEM U TOBBIIIIEHNEM TIeH Ha OUJIETHhI U TEPECTAIH MOJIb30BAThHCS YKEJIE3HOM Joporoit. OcraibHbe
90% mnaccaxkupoB MPOJOJKUIN €3UTh, U B IEPBLIi MecsIl Bce OHU OILIaduBaJIu CBoil poes. Ha BTopoii
Mecarn B Kaccel P2KJI me momamm genbpru emé 10% oT mepBOHAYAIBHOIO YHCIA KJIMEHTOB, TaK KaK UX
duzngeckast OJATOTOBKA OKA3aJIACH TOCTATOYHON JJTsi GECIIPEISITCTBEHHOTO IPEOJIOJIEHIST TYPHUKETOB. A
B CBSI3U C IIOsIBJIEHUEM JIBIPOK B 3200Pax OKOJIO CTAHITUI € KaXKIbIM OCJIEIYIOIINM MECSIIEM STOT IPOIEHT
CTaJl YBEeJIMYMBATHCS Ha 2 M POC OBl JI0 TeX IOpP, ITOKa BCe OBIBIIME 3aiillbl HE HAILIA ObI CIIOCOD €3/IUTh
B 00XOJl TypHUKETOB. [103TOMYy KazKJble TOJIroja ¢ MOMEHTa, ycTaHoBKH Typuukeros P2KJI Tparut 15%
OXKMTAEMOI MECAIHON MPUOBLIN Ha PEMOHT 3aD00POB, M3-3a Yero MPOIEHT 3aillleB BHOBb BO3BPAIIAETCS K
10 oT EepBOHAYAIHLHOIO YHCJIA BCEX ITOJIH30BATEIEN KEeJIe3HO JOPOTH, U 3aTEM CUTYAIUs C JIBYXIIPOIEHT-
HbBIM IIPUPOCTOM 38,171]_[6]3 IIOBTOPAETCH. 3a KaKoOit CPOK OKYIIUTCHA M OKYIHUTCHA JIM YCTaHOBKa TYPHUKETOB,

ecjin Ccpok ux paborsl - 10 jer, a kouTposépos P2K /I tak u He HaiimMér?

17.6.6. IlpequpuHnMaTe b Kynuia 3/aHHE U COOMPAETCS OTKPBHITH B HEM OTeJb. B oresle MOryT OBITH
CTaHJIAPTHBIE HOMEpa IUIOMabio 21 KBaJpaTHBI METp W HOMEpa <JIIOKC» IUIOMaIbio 49 KBapaTHBIX
MerpoB. ObIas mIoma b, KOTOPYI MOXKHO OTBECTHU II0J, HOMepa, cocTapiser 1099 KBaJpaTHBIX METPOB.
[IpennpuanMaTes b MOXKET ONPEIEIUTh ITY IJIOMAIb MEXK/y HOMEPAMM PA3JIMIHBIX THUIOB, KAK XOUYeT.
O6brunbIit HOMep Gy teT mpuHocuThb orestio 2000 pybieit B cyTku, a HOMep «Jtokcey» — 4500 pybureit B cyTKH.

Kaxkyio HanboJIbIIy1o CyMMy JIEHET CMOXKET 3apaboTaTh B CYTKH HA CBOEM OTeJie IIPeIIPHHIMATEh

17.6.7. TlencuoHHEIH (OH BIAZEET IEHHBIMH OyMAraMH, KOTOPEIE CTOAT 2 ThIC. pybsell B KOHIIE TOAA
t (t=1;2;...). B konie yiro60ro roja IMeHCUOHHBIH (DOHI MOXKeT IPOJATH IeHHbIe OyMAaru U IIOJIOXKUThH
JIEHbI'U Ha CYET B GaHKE, [IPU 9TOM B KOHIIE KaXKJIOTO CJIEYIOIIEro To/la CyMMa Ha cUéTe OyJIeT yBeTndn-
BaThcsa Ha 25%. B KoHIle Kakoro roja meHcnonHoMy (bOHIy CJeyeT IpoJaTh IeHHBbIe OyMaru, 9ToObl B

KOHIIE JIBaJIIATOrO TOJa CyMMa Ha ero cuére ObLIa HANOOIbITIeH?

17.6.8. Tlencuonuslii dhOH BiajeeT IMEHHBIMUI OyMaraMu, KOTODbIE CTOSIT t2 ThIC. pybJeil B KOHIE To-
nat (t=1;2;...) B xoHme n060ro rojia NeHCHOHHBIN (DOH| MOXKET IIPOJIATh IeHHbIe GyMaru U MOJI0KHUTh
JIGHBI'U Ha CYeT B GaHKe, [IPU 9TOM B KOHIIE KaXKJIOTO CJIE/LYIOIIEro rojla CyMMa Ha cdeTe OyJIeT yBeIdIn-
Barbed B (1 + r) pas. Ilencuonnbiii honj XoueT nHpojgaTh MEeHHbIe OyMaru B KOHIIE TaKOIr'O I'oJa, 4TO0bI B
KOHIIE JIBA/IIATH [SITOTO NOJIa CYMMa Ha ero cuere ObLta HanboJibineil. PacueTs moka3ajm, 9To [1Jisi STOro
[EHHbIE OyMaru Hy?KHO IIPOJaBaTh CTPOIO B KOHIIE JIBAJIIATH IIEPBOro roja. 1Ipu KakKuX MOJI0KUATEIbHBIX

SHAYEHUSIX T 3TO BO3MOXKHO?

17.6.9. CroumocTh 9KCILUIyaTalliyd KaTepa, IUILIBYIIEr0 CO CKOPOCTBIO ¥ KM/d, COCTABJISIET (90 + 0,41)2)

pyouteii B gac. C Kakoil CKOPOCTBIO JIOJIZKEH ILIBITH KATeP, YTOOBI CTOMMOCTh 1 KM IIyTH ObLjIa HAUMEHbIIen ?
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§18. TPUTOHOMETPU A

18.1. Teopusa

I'pamycer m pagnanst

[TepeBos, rpaLycHOl MEPHI B paHAHHYIO

IlepeBos, pajmantoit Mepbl B I'Pa/LyCHYIO

CuHyc, KOCUHYC, TAHI'€HC, KOTAHT€HC

3HaYeHUs TPUTOHOMETPUIECKUX (DYHKITUI OT IPOCTHIX YIVIOB
Tpuronomerputieckass OKPY?KHOCTb U TPUTOHOMETPUIECKUE (DYHKITHI
[Ipocreiiue hopMyIbl TpUBEIEHMS

Kocunyc pasznoctu yrios

Cumyc cyMMBI U Pa3HOCTU JBYX YIJIOB

Yro Takoe apKCHHYC U apPKKOCHHYC

Yro Takoe apKTaHI€HC U apPKKOTAHI'€HC

TaHreHc ¥ KOTAHI'€HC CYMMbI U PA3HOCTH JIBYX YIJIOB

CuHyc 1 KOCHHYC JBOWHOIO U TIOJJOBUHHOT'O yTJIa

JIBOITHOI U TIOJIOBUHHBIN yTOJI

Tanremnc 1 KOTaHT€HC TPOITHOTO yTJIa

CyMMa U pa3HOCTh CUHYCOB JIBYX YIJIOB

CymMa U pa3HOCTh KOCUHYCOB JIBYX YIJIOB

CuHyc 1 KOCHHYC Yepe3 TAHTEHC IIOJIOBUHHOTO yTJia

CyMMa U pa3HOCTh CHHYCA ¥ KOCHHYCa Yepe3 MPOU3Be/IeHIe
DopmyJia JOMOJTHUTETBHOIO YIJIa

[Tpousseienne TpuroHOMeTpUIECKUX (PyHKITUI

sinx + cosx, sinx — cosz. CymMMa U Pa3HOCTh CHHYCA U KOCHHYCA OHOTO yTJIa.
OJtHOpO/THBIE TPUTOHOMETPUIECKUE yPABHEHUS

Cunyc u Kocunyc TpoiiHoro yria (i)

CpaBHeHUEe 3HAYEHUIT TPUTOHOMETPUIECKUX BbIPAYKEHUI

DJIeMEHTAPHBIE TPUTOHOMETPUIECKUE YPABHEHUS

55


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=aL2C7zRmh1U
https://www.youtube.com/watch?v=e0Rc41WzAFs
https://www.youtube.com/watch?v=0fc89Qp8PVU
https://www.youtube.com/watch?v=R1FqwjjT49c
https://www.youtube.com/watch?v=oY1QeuHyrz4
https://www.youtube.com/watch?v=197RL1z5wjE
https://www.youtube.com/watch?v=UeS7ohJ2Hwo
https://www.youtube.com/watch?v=u1Y3vP8fd-I
https://www.youtube.com/watch?v=4y_C8jkBZxk
https://www.youtube.com/watch?v=54APRjDmgbU
https://www.youtube.com/watch?v=VLL0viu8OEM
https://www.youtube.com/watch?v=j195TUfksAY
https://www.youtube.com/watch?v=mIg9ujGel-U
https://www.youtube.com/watch?v=jKpGPO5cuMg
https://www.youtube.com/watch?v=IJY-fMQGF8A
https://www.youtube.com/watch?v=9V23n8eMMCs
https://www.youtube.com/watch?v=ApAp4AxJsdI
https://www.youtube.com/watch?v=yURpP47GhyU
https://www.youtube.com/watch?v=4VJPJSRGqs4
https://www.youtube.com/watch?v=zC1CTY_Heac
https://www.youtube.com/watch?v=_7DwpHdJQUU
https://www.youtube.com/watch?v=IDLwc742lPg
https://www.youtube.com/watch?v=cNKShjcLlpM
https://www.youtube.com/watch?v=P0-g567gIbc
https://www.youtube.com/watch?v=cB4-irn6hXo
https://www.youtube.com/watch?v=tNhn7pB0Enw
https://www.youtube.com/watch?v=Rwp1ri3lsq0

IMaprusanckasi maremaruka,//Poman AKuHbIINH Valery Volkov

§19. TPUTOHOMETPUYECKUE BbBIPAKEHW A

19.1. 3HavyeHUs MMPOCTHIX TPUTOHOMETPUIECKUX BBIPAKEHU.

19.1.1. Haiinure 1nciosoe 3HaueHue BbIpazkenus: 2sin § + 2cos0 — 3sin0 + 2sin?

cth% —3tgg + sin2g - 2(:052%

19.1.2. Haiinure 3nadeHne BbIpayKeHUsT

s T e
4 —cos§ —2cosT

\/g(sin a+sin 2a+sin 3a+sin 4a) _ T
cos a+cos 2a+cos 3a+cos 4a pu & = -3

19.1.3. Beraucanre:

a) 2 cos 30°ctg60° — sin 2T
sin 390° —sin(—390°)

6) tg(—765°)

19.1.4. Haiiure 3nadenne BbIpaskenusi: sin 10 4 |sin 10].

19.1.5. Cpasaure: sin2cos3sind u 0

19.2. BpipaxkeHue TpUroHomMeTpudecknx QyHKITUN

19.2.1. (i, ii) CymectBytoT au ancia «, 3, 7, AJIs KOTOPBIX:
3.

92

cos B = —0,97;

tgy =0,9;

sina = —

)

~|ot

sina =

cos B =

)

s

sina = — ;
cos B =+/1,7;
tgy=-7,37

3T

19.2.2. (i) Haitnure snauenns cosz, tgr, ctgx, ecmm sina = —0,6; 5 < a <27

“ ‘

E

19.2.3. Haitnure 3Havenus sin «, ecau cosa = 0,6, u 7 < a < 27
19.2.4. Haitmure cosa, sina, tgo, ctgo, ecam m3secTno, uto 25cos’a — 5cosa — 12 =0 u 37” <a<27

19.2.5. HaiiuTe MaKCHMyM BBIpazkeHHs 3sin’z + 2cos’z.

19.3. ®opmysibl ABOMHOIO U IMOJOBUHHOTO YyTJIa

19.3.1. Haiiaure 3naYenne BoIpaKeHUI:
1) (i, ii) v/50 — v/200cos? 32
2) 5v/3 — 104/2 cos (—%)

3) 4sin17° cos17°
cos 56°
l—sina
osa

19.3.2. Haiiure 3Ha4enne BoIPAXKEHUsT eciu ctgg = m.

19.4. VYupoimeHue BbIpa>kKeHUit

19.4.1. YupocTure BBIPA’KEHUS:

6 - 6 3sin’a—3
a) cos’a + sin” o — oA

in2B—ta?
6) ngOZ - :;;12576592136

19.4.2. Jlokaxure ToxKecTpo: Sha—sinf _ cosftcosa

cos 3+cos « sin a+sin 8
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19.5. Cymma, pa3HOCTh U IIPOU3BEAEHUE TPUTOHOMETPUYIECKUX (DYHKITHUI

19.5.1. Haiinmure 3nauenue Boipaxkenus: log, cos 0° 4 log, cos 20° + log, cos 40° + log, cos 80°
19.5.2. Haitnure 3HadeHne BBIPaXKEHU:COS 27” - COoS 37” - COS 67”
19.5.3. Haiiiure 3nagenue Boipazkenus: tg20° - tg40° - tg80°

cos 69°-cos 8° +sin 8°-cos 21°
2 cos 80°-cos 19°+2 cos 10°-cos 71°
25(cos 10° —cos 80°) (sin 10° +sin 80°)

19.5.4. Haiinure 3nadeHne BbIPaKeHUS:

19.5.5. Haiinure 3HadeHne BbIPaYKEHUS:

2-cos 20°
o o . 1 V3
19.5.6. Haiinure 3HavueHme BBIPAXKEHUSI: wos10° T cocsos

19.5.7. (i) Haiigure 3nauenne Boipakenus: sin 10° - sin 30° - sin 70°

19.5.8. Hafiure 3nadenne BbIpasKeHUs: COS £ + COS %’T

19.5.9. Haiigure 3Hauenne Boipazkenust: 1g (tg3°) - 1g (tg6°) - ... - 1g (tg87°)
19.5.10. (i, ii) tg2° - tg4° - tg6° - ... - tg86° - tg88°

19.5.11. Boraucaure sin 16° + cos 16° - tg37°

19.5.12. Berauciure ctg70° + 4 cos 70°.

19.6. Ob6paTHble TpUroHOMeTpuiecKue QyHKIUN

19.6.1. Ilpn KaxuxX 3HAYEHUSX TMapaMeTPa ¢ BLITTOJHIETCS TOXKIECTBO, U JOKAYKUTE €ro:
cos (arcsina) = v1 — a?
=1
ctg (arctga) = -
1—a?
a
a

1+a?

s

arcsin a + arccosa = b

tg (arccosa) =

sin (arctga) =

T u arcsin % + arccos %

4

19.6.3. Cpapnure: 7 u arctg% + arctg%

19.6.4. Cpasuure: tgl u arctgl

19.6.2. Cpasaure:

19.6.5. IlycTb BbIpaxkenue arctg g: = 7. HaiiTu n.

HaiiTn 3HavueHre BhIpasKeHMIi:

19.6.6. arctg% + a,rctg% + arctg% + ...+ arctg#
19.6.7. Kakoit 3nak umeer uucio lg (arctg2) ?
19.6.8. Beramcsure: arccos (cos11)

19.6.9. Beraucaure: arctg (tg130°)

19.6.10. Boraucsmre: arccos (sinb, 3) — 25 ?

19.7. Ipyroe

19.7.1. Haiitu 3nauenwue:
1) sin9°

2) cos 10°

3) cos 36°

4) cos9°

5) sin 75°

6) cos18°

19.7.2. Yro GoubIe:
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1) sin M3 ymu cos ‘f
2) sin 59 uu 0,85
)
)

3
4

sin 3, 14 wm sin 3, 15

sin4 nmm sin b ?
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§20. TPUTOHOMETPUYECKUE YPABHEHU 1

20.1. Cxembl OJist HPOCTHIX TPUTOHOMeTpUdecKuX ypaBHeHuit. OT60p KopHeii

20.1.1. HaitmuTe HanMEHBIINH TOJOXKUTEIbHBIN KOpeHb ypaBHeHns sin 7F = —g
20.1.2. Haiiinre HAMMEHBITHI TOJIOYKUTEJbHBIN KOPEHb ypaBHenus sin & = (0,5
20.1.3. Haiiure HanOOIBINNH OTPUIIATEIBHBI KOPEHD YPaBHEHUS th =-1
20.1.4. Haitiure HAMMEHBINUAN TTOJIOXKUTE/ILHBINT KOPEHb YPABHEHUS COS @ = %

20.1.5. Pemmure ypaBHEHIE COS X = COS 3
20.1.6. (i) Pemure ypaBuenue sin 5z = sin 5

20.1.7. Pemure ypaBHenue sinx = cos 3

20.2. CxewmbI qjist 60J1ee CI0>KHBIX ypaBHeHU. BoJjiee cjio>KHbBIN O0TGOP KOpHE

20.2.1. Pemure ypaBuenus: u HaiiuTe KOPHU HA IIPOMEXKYTKAX:
2
—3 5w,
1) tgz=3 _ [_bm. _
) NerTY 0, TPOMEXKYTOK [ 5 7r]
2

Stgx—12 . 117w
T3eo5m—5 — U, IPOMEXKYTOK: [47r ]
3

4

)
) V2sinz + V2 - log, (2cosz) = 0, npomezxyTok: [—5T; 7]
) (V2sinx + 1) v —=bcosz = 0, IPOMEXKYTOK: [ 5; f—]

5) tg (4sinz) = /3

20.3. 3ameHna nepeMeHHOIi, pa3Jio>keHrue Ha MHOxkKuteaun. OTbop kKopHeii

20.3.1. Pemure ypaBHenusi u HailluTe €ro KOPHU HA IPOMEXKYTKAX:
1) cos?z + sinx - sin (3—7r + x) = 1, TpoMexKyTOK: [ 3m; ——]

2) 2cosx + 1 = cos (37“ — x) IIPOMEZKYTOK: ( 37; ——)

3) 2sin’z 4+ v2sinz — 10sinz — 5v/2 = 0, mpoMeKyTOK: [%’T, 471']

4) 2cos®z — cos?x + 2cosx — 1 = 0, IPOMEIKYTOK: [27r; 77”]

)
)
)
5) (222 — 5z —12) (2cosx + 1) = 0, npomexkyrok: [—%;7]
)
)
)

6) V3 -sinz + sin 2z = 0, IPOMEIKYTOK: [—37”; g]
7) logy, (2008233 + 3cosz — 1) = 0, IpoOMeXKyTOK: [—— —27r]
8) 4sin’z = cos (x — 5—”) IIPOMEZKY TOK: [32”, 52”] 9) 2sin*z 4 3 cos 2z + 1 = 0, mpomeskyToK: [7; 37

10) 3cos2x 4+ 1= sm( ), IPOMEKYTOK: [ 11” sAm ]

2
11) cos 2z + /2 cos ( + x) + 1 = 0, npomexKyTOK: [277, 77“]

12) 2cos?x — 5cos (—3F — z) + 1 = 0, npomexxyrok: [—3m; —F]

13) 2cos 2z 4+ 4sin (37r + x) — 1 =0, mpomexKkyTOK: [757”, 77r]
5

x) MIPOMEXKYTOK: [——” —7r)

14 cos2x—1—cos( 5

2
15) 3sin’z 4 5sinz + 2 = 0, IPOMEIKYTOK: [g, 277]
3
17) 6sin®z = 7 — 7 cos x, TPOMEIKYTOK: [—37; —]
18 6sm(ac+ )+|51n(§—x {:1
19) cos (7) = 32
20 (tgx)coszx (ctgz)*™"
21) 4|cos x| + 3 = 4sin’x

sin ac+cos x—%

)
)
)
)
)
)
16) 3cos2z + 1 = sin (5 — x), npomexyrok: [—4T; —4r]
)
)
)
)
)
22)
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23) sin®x + cos®z = =

24) sin*z +sin* (z 4+ Z) = 1

25) a) sinx + cosz = 1,5 6) (i) sinz - cosz = sin40°
26) tg3z = 1ltgx

20.4. IIpeobpazoBanue ypaBHeHHnii. CxeMbl JJjisi APYTAX TUMOB YpPaBHEHMUIA.

20.4.1. Pe]_HI/ITe YPaBHEHHSI U Ha/IuTe ero KOPHU Ha IIPOMEXKYTKaX:

1) tgsx snn 17 =0, npomexyToK: [_7 —277]
2

3ctg x+4ctgx
5coszm 4cosx

= sin 2z, IPOMEXKYTOK: [—271'; —g]

= 0, upomexyTok: [—2m; 0|

w

tg a:+1

4) 3cos £ Fc085 2 smz = T=cig?a

V5 + cosz = —V/6 - sinz, npomeskyrok: (ZF; 13T)

)
)
) 1—ctgx
5)
6) cosz + \/2 V2 - (sinz + 1) = 0, IpOMEKYTOK: [—117“; —471']
)
) ct
)

npomezkyTok: (—2m, —3T)

7) V/6sinx + 2sin (293 — g) = sin 2z — /3, TPOMEKYTOK: [77—”' 727r]
117'r _ 2ctg+3

('3

. 5m
8 fo(a+7)’ IIPOMEZKYTOK: [—27r7 3]

9 \/SIHZ+COSCE =sinx — cosx

20.5. 3amena sinx + cosz

20.5.1. Pemure ypasuenue: sin 2z — 12 (sinz — cosz) + 12 = 0 u naiiaure HanbGoIbIUA OTPUNATEIBLHBII
KODPEHDb yPABHEHUS

20.5.2. Pemmre ypasrerue: [sinz — cosz| = 1 — sin 2z

20.5.3. (sinz 4 cosx) V2 = tgx + ctgx

20.6. OgHOpOHbIE TPUTOHOMETPUYUECKNE ypPaBHEHUS

20.6.1. (i) Pemure ypasuenue 6 cos2x — l4cos?x — 7sin2x = 0 u HallUTE €ro KOPEHb HA IIPOMEIKYTKe

-5 -3]

20.6.2. Pemure ypaBuenue cos 2z + sin 2z = —1 u HaliiuTe €ro KOPEHb HA ITPOMEXKYTKE [37r; 97”]

20.7. Cymma u pa3HOCTh CUHYCA, KOCUHYCa M TaHT€HCa

20.7.1. Pemmure ypaBHeHUs:
1) sindz —sinz =0

2
3

sin 4z
cosb6x =1

)
) sindx cos 10z = sinx cos Tz

) sin (22 — %) + sin (3 — 8z) + cosb6z =1
5)

)

=~

sinz —tg{5 - cosx = 1.

6) 7sinx =sin7x
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20.8. BBesenue BcrioMoraTeJbHOro yrJia

20.8.1. Pemmure ypaBHeHus:
1) (i) 3sinx +4cosz =5
2) (i) cosz +sinz =1

3) |sinz| + |cosz| > 1

20.9. O6parHble TpUroHomerpudeckne pyHKIAN

20.9.1. Pemure ypaBuenusi:

1) 2cos (arcsin x) — sin (§ arccos z) = 0

2) 2sin (3arccosx) = 1

. . T T __ 6w
3) 4arcsin (2% — 7) — arccos (5% — 124) = =%

20.10 Omenka

20.10.1. Pemure ypaBHeHHA:

1) sin*z + cos®z =1

2) cos®™19 (2 —z) + sin?0?1 7y = 2
3) (sinx — \/gcosx) sin3x = 2

4) cosx + siny = 2

3m
4

20.10.2. Pemmnre ypasuenue v/2sin (2z) sin (z — I) = 2sin

1 7 yKaXKuTe KOPHU, IPUHAJJIeXKalllie OTPe3-

Ky [—3m; 57]

20.10.3. Haiitu nanbosibliee n HanMeHbllee 3HaueHne QYHKIWMN y = [sin | + |cos z|.

20.11 HepaBenctBa

20.11.1. Perrure HepaBeHncrna:

1) cos (sinz) <0

2 lj—léloix — 0

3) 2sinxz + 5cosx < V29

a) sinz < 3 ;6) cosz > —3 ; B) tgz < 1; r) 20sin*z + 9cosz > 21; 1) tgﬁ >1

Vsinz 4+ /cosz > 1.

sin (sinz) + sinx - cos (sinx) > 0

=
NN NN

5
6

7) arccosx < arcsin x.

20.12 TpuroHoMmerpudeckasi 3aMeHa

20.12.1. PemuTe mepasencrso: 2 + xv/3 — 322 > 0,5+
20.12.2. Haitzure makcumyM BbIpazkeHust: |x] /16 — y2 + |y| v4 — a2

20.12.3. Pemure ypaBHeHHA:
1) 3z — 423 = /1 — 22
2) 2z +V3)Vi—a2 =2z

61


https://vk.com/partizanxyz
https://www.youtube.com/@romanakinshin_math
https://www.youtube.com/c/ValeryVolkov
https://www.youtube.com/watch?v=b7tu0jWVkSU
https://www.youtube.com/watch?v=j8y0l6lHCC8
https://www.youtube.com/watch?v=Ohm0GWPA-N8
https://www.youtube.com/watch?v=LgctjTnQMN0
https://www.youtube.com/watch?v=VAxc_g8ZzLs
https://www.youtube.com/watch?v=FGn_O6tCUc0
https://www.youtube.com/watch?v=vHh8IKe90jw
https://www.youtube.com/watch?v=-txPU_N51mo
https://www.youtube.com/watch?v=BG18WeUZ6MQ
https://www.youtube.com/watch?v=_ADc2rgI24c
https://www.youtube.com/watch?v=7pmVXRi1LzM
https://www.youtube.com/watch?v=GdTdtqW_pq0
https://www.youtube.com/watch?v=ayGVpW-CWpQ
https://www.youtube.com/watch?v=gGLRfjhNty8
https://www.youtube.com/watch?v=G6-9KlmOokM
https://www.youtube.com/watch?v=eS_FQXLIC0I
https://www.youtube.com/watch?v=PpnLTfUcT9o
https://www.youtube.com/watch?v=ncHJh92HPuI
https://www.youtube.com/watch?v=2mzEc1ifJ3I
https://www.youtube.com/watch?v=VZ2pv3j3CFU
https://www.youtube.com/watch?v=JUVlOuaD-EE
https://www.youtube.com/watch?v=L5gWEcm_bY8
https://www.youtube.com/watch?v=ApB6t2Pu_6Q
https://www.youtube.com/watch?v=F_TGiOXcH-s
https://www.youtube.com/watch?v=hue_ZwlpkOg

HapTI/IBaHCKaH l\IaTCl\[aTI/IKa//P()l\[‘dH Axunbimmu

Valery Volkov

20.13 Cucrembl ypaBHEeHU

20.13.1. Pemure cucreMbl ypaBHEHUIL:
cosz +cosy =1
4sinz -siny =3

3

2) Pemmte cncremy ypasaennit: 4 <5

x+y="T5°

sin?z + sin’y = %

20.14 pyroe

20.14.1. Perture ypaBHEHUSI:

1) 8sinzcosysin (z +y) = —1
2) 2cos (sinz) — ctgl0°tg20°ctg50° = 0
3) (sin1)® (Cos ) =1

— +y.tg(x2_
2)+x-tg(x2—

Y
cos(z2—y

4 \/9+4\F‘” +9— 4\/”” = 17 5) 1og oy, (sinz) = 1

)
)
)
6) cosx *COSl
7) cosz + cosy — cos (x +y) = 3
)
)

0

sin(sin ) = cos (cos x)

9 sln( 5 cosm) = —%

10) tg (ctgz) = ctg (tgzx)
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§21. ITIAPAMETPBI

21.1. BBeaeuune
21.1.1. Pemmre ypasHeHust ¢ mapamerpoM a: a) ax = —5 06) (a— 1)z = =3 B) (a—2)z =2 —ar)

(a—2)xz=(a—2)(a+3)

21.1.2. Onpenenure NMpu KaKUX 3HAYECHUSAX IapaMeTpa d
a) ypaBHEHEE || = @ — 3 uUMeeT OJUH KOPEHb;

6) ypasrenme |z| = a® — 5 He nMeeT KopHeit;

21.1.3. ®ynxuus 3amaHa GopMyioit y = z2 + ax + b
Haiinure a u b, ecim
a) rpacduk dyunkimu npoxoaur yepe3 rouku (0;3) u (—1;8);

6) HauMenbliiee 3HadeHne, paBuoe —4, GyHKIMs IPUHUMAET Ipu T = 1

21.1.4. HaiiuTe BCe 3HAYEHUS ITapaMeTPa @, MPU KaKJIOM U3 KOTOPLIX yPaBHEHUE

a® 4+ 11|z + 2| +3Va2? + 4z + 13 = 5a+ 2|z — 2a + 2|

nMeeT XOTs Obl O/IMH KOPE€Hb

21.1.5. Haiiznre BCe 3HAUEHUs TapaMeTpa a, IPU KaxKJOM M3 KOTOPBIX ypaBHenue 4 — |3z — |z + a|| =

9|z — 3| umeer 1Ba KOPHSI.

21.1.6. Pemmre ypaBrerue: & — |z| = a

21.2. KoopamHaTHO-TapaMeTPUYeCKUI MeTOo/,

[3z]|—22—2—a

21.2.1. Halimure BCe 3HAYMEHUA TAPAMETpPA @, TIPH KazKJOM U3 KOTOPBIX ypaBHenne — —-—— = () nmeer
POBHO JIBa PA3/IMIHBIX KOPHSI.
21.2.2. Haitiure Bce 3HAYMEHUs @, TPU KAXKJIOM U3 KOTOPBIX CUCTEMa ypPABHEHMIT

a:y2—3wy—3y+9 =0

vVz+3

Y = ax

UMeeT POBHO JIBa PA3JINIHBIX PEINTeHUsI.
2
o z°—4x+a

21.2.3. Haiinure Bce 3HAYUEHUS TTApaAMeTPa @, IIPU KaXKJIOM U3 KOTOPBIX yPaBHEHUE 527 6awta? — 0 umeer

POBHO JIBa PAa3JIMYHBIX KOPHS.

21.2.4. Haiiure Bce 3HaU€HUs @, IPU KaXKJOM U3 KOTODPBLIX ypaBHeHue v/3x —2-ln(x —a) = /32 — 2 -

In (22 + a) umeer poBHO OnUH KOpeHBb Ha orpeske [0;1].

21.2.5. Haiinure Bce 3HAYEHNUS @, IPU KAXKJIOM U3 KOTOPBIX YPaBHEHUE (4“’ —3-2%+3a — a2) V2—2=0

uMeeT POBHO JIBa PA3JIMYHBIX KOPHS.
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21.2.6. Haiture Bce JeficTBUTEIbHBIE 3HAYEHUS BEJIUIUHBI i, TP KOTOPBIX YPaBHEHNE
z(x+1)(z+h)(x+1+h)=h?

umeer 4 ,HeﬁCTBI/ITeJIbeIX KOpPHA.

21.3. IIpeobpasoBanue rpaduKoOB

21.3.1. Haiizure BCe 3HAUEHUSI @, IPU KaXKJOM M3 KOTODBIX HauMeHblee 3HaueHue dbyHkuuu f(x) =

2ax + |:z:2 — 8z + 7| ooJipie 1.

21.3.2. Haiire BCe 3HAYEHNMs IAPAMETPA a4, IPH KazKJIOM U3 KOTopbX ypasremue (| — 2| + |z + a|)® —

7(lx — 2| + |z + a|]) — 4a (4a — 7) = 0 umeer POBHO JBa KOPHSI.

21.3.3. MakcumasbHOe 3HAaY€HNE BbIPAXKEHUs T + 2y mpu ycjaosun log .2, 2 ay > 1 pasao 4. Uemy pasHO
2

[TOJIOXKUTEJbHOE 3HAYEHHE apaMerpa a7

21.3.4. HailiauTe BCce 3HAYEHUs mapaMeTpa @, MPH KaXKJOM U3 KOTOPHIX ypasHenme f (x) = |a + 2| J/x
nmeer 4 pernenus, rae f - 4érHAs HepuOAMYecKas PYHKIN C mepuooM 1’ = ?, OIpeJIeSIEHHAs Ha BCeil

2,ecm/10§x§§.

YHCI0BOI UpsiMoil, puuéM f (x) = ax
21.4. CucreMsbl Cc TapaMeTpPOM
21.4.1. Haiimure Bce TOIOKATEIbHBIE 3HAYCHUS @, TPU KaXKJIOM U3 KOTOPBIX CHCTEMa,

(2| =5+ (y—4)*=9
(m+2)2+y2:a2

UMeeT eJIMHCTBEHHOE PEeIeHue.
21.4.2. Haiimure Bce 3HAUEHUS TTapaMeTpa @, MPHU KarKI0OM U3 KOTOPBIX CHCTEMA yPaBHEHUH

(y2 7zy74y+2w+4) Vz+4
5—y

a=x+y
nMeeT €JUHCTBEHHOE PelICHUE.

21.4.3. Haiimure Bce TOOXKATEIbHBIE 3HAYEHUS @, TPU KAXKIOM U3 KOTOPBIX CACTEMA,

(z—2a+3)7+(y—4)>=2,25
(z+32+@y—a)’=a>+2a+1

nMeeT €JUHCTBEHHOE pelleHune.
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21.4.4. Haiimure Bce 3HAYEHUS ITapaMeTpa @, MPHU KayKIOM U3 KOTOPBIX CHCTEMA,

(=57 + =37 -9) (-2 +@+1)?) <0
y=ar+a+3

HEe UMeeT PELICHU.

21.5. KBagparuunasi QyHKITUS

2
21.5.1. Haiinure Bce 3HAYEHUS] MApPAMETPA @, IIPU KAXKIOM M3 KOTODBIX HepaBeHCTBO |Zst2Etl| o 3 gpr-
bis 5 I

x24x+1
TIOJIHSIeTCS 1IPYU BCeX 3HAUEHUSX T.
21.5.2. Tlpu KaKux 3HAYEHHSX p BEPIIMHEI mapabor y = —z2 + 2px + 3u y = 22 — 6px + p pacmoro-
JKEHBI TI0 Pa3HbIe CTOPOHBI OT OCH X7
21.5.3. Haifinure Bce 3HaYeHUs a, NPU KaxKJIOM U3 KOTOphIX f () = 2 — ‘x — aQ‘ — bx mMeeT XOTd

OBl OJ[HY TOYKY MaKCHMyMa.

21.5.4. Haitmure Bce 3HAYEHUS MTapaMeTpa a MPU KayKJIOM U3 KOTOPBIX MHOYKECTBO 3HAYMEHUN (PYHKITUN

— 3rx43—2ax
Y= z2+2(2a+1)z+4a%+4a+

5cofepuT orpe3ok [0;1].

21.5.5. Haiiure Bce 3HavMeHUS mapaMeTpa a, IMPHU KaXKJIOM M3 KOTOPBIX MHOXKECTBO 3Ha4YeHUil QyHKIUN

5a—15z+ax

Y= 2 50 tarias conepxur [0;1].

21.5.6. Haiizure Bce 3HAYEHUS ITapaMeTpa @, IMPU KayKJIOM U3 KOTOPBIX HEPABEHCTBO

22+ x—2a

-1 <2
T+ a

He umMeer pernenuil na uarepsaje (1;2).

a®— (w+2)a2+wa+xz
atx

21.5.7. Haiimure Bce 3HadeHHUs MapaMeTpa a, MPU KaxKJIOM U3 KOTOPLIX ypaBHEHHUE

nMeeT pOBHO OJHMH KOPEHb.

cosr—a

4 & & _
21.5.8. Haiiure Bce 3HaYEHHs @, IPH KaxKJIOM U3 KOTOPLIX MHOXKECTBO 3HaveHuil byHKIMU §y = o5 —%

COJIEPYKUT YUCJIO —2.
21.5.9. HaiimuTe BCce 3HAYEHUS ITapaMeTpa @, MPHU KaKJIOM U3 KOTOPLIX yPaBHEHUE
(4cosz—3 —a)cosz —2,5cos2x+1,5=0

nMeeT XOTsI Obl O/IMH KOp€Hb.

21.5.10. HaiiuTe Bee 3HAYEHUS @, TPU KasKJIOM U3 KOTOPBIX ypasHenue cos'z — (a + 2) cos?z —a—3 =0

nMeeT pemeHnd n Haﬁ,ﬂ;HTe 9TH PEIICeHUA.

Ta 2\x| _ 12a+417
a—5 a—5
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uMeeT POBHO JIBa PA3JIMYHBIX KOPHH.

21.5.12. Haitinre Bce 3HAYEHUs @, IIPU KaXKJIOM U3 KOTOPBIX MHOXKECTBO peIlleHNl HepaBEHCTBA,

a—(a2—2a—3)cosm+4
3 2 <
sin“z +a*+1

coziepsKuT oTpesok [—5; 5],

21.6. PacmiosiokeHue KopHeii KBaJpaTHOTO ypaBHEHUsI

21.6.1. Haitiiure Bce 3HaMEHUs TapaMeTPa, @, IPU KOTOPBIX PAa3HOCTb MEXKJIy KOPHIME YPaBHEHUS
2?4+ 3ax+a* =0

MaKCHMaJbHA.

21.6.2. Haiiure BCe 3HAUEHUsI TTapaMeTpa @, IPK KasKJIOM M3 KOTOPBIX ypasHeHne log;_, (@ — x 4+ 2) = 2

nmMeer X0Ts Obl OJJMH KODEHb, IPHHAJIEXKAIU TpoMexyTKy [—1;1).

21.7. AHanuTndyecKuii MeToabl

2| = —a® + 2a + 3 UMEIOT OJMHAKOBBIE 3HAKH.

21.7.1. Ilpu Kakux 3HAYEHUAX G KOPHU yPABHEHUS |x —a

21.7.2. HaiiyuTe Bce 3Ha¥eHms TapaMeTpa a, TPH KOTOPLIX HepaBeHCTBO o2 + 2 |r —a| > a? chpasen-

JINBO JIJIfd BCEX ,ZLefICTBHTeJ'IbeIX Z.

21.7.3. HaiimuTe BCce 3HAYEHUS MTapaMeTpa @, MPU KaKJIOM U3 KOTOPLIX yDaBHEHUE

’sinzx +2cosx + al = sin’z + cosz — a

uMeeT Ha IPOMEXKYTKe (g, 7T] €/IMHCTBEHHBI KOpPeHb.

21.7.4. HaiimuTe BCce 3HAYEHUS MTapaMeTpa @, MPHU KaKJIOM U3 KOTOPBIX yPaBHEHUE
(2° — daz + a (da — 1))2 —3(2* —daz+a(4a—1)) —|al(la| —3) =0

umeeT 60JIee IBYX KOPHEH.

21.7.5. Haiinure Bce 3HaYeHHs mapaMeTpa @, IPH KOTOPBIX CHCTEMa YpaBHEHHUII MMeeT eINHCTBEHHOE
pernenue

|z| + sin®y = 2a + 3

cosz + tgy? = 2a® + 5a + 4
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21.8. DO yHKIIMOHATIbLHBIE METOIbI

21.8.1. Haiimure BCe 3HAavYEeHMs IApaMeTpPa @, IPH KAKJIOM U3 KOTOPLIX ypaBHEHHE T2 -+ (a+ 7)2 =

| — 7 —a|+ |+ a + 7| umeer eqUHCTBEHHBI KOPEHb.

21.8.2. Haiizure BCce 3HAYEHMS ITapaMeTpa @, MPHU KayKIOM U3 KOTOPBIX CUCTEMA

ax? + dax — 8y + 6a +28 <0
ax2—6ay—8:v—|—11a—12§0

“MeeT POBHO OJIHO DEIeHHE.

21.8.3. Haitaure Bce 3HaueHus mapaMerpa « u3 uarepsajia (0;7), IpU KaXKJIOM U3 KOTOPBIX CHCTEMA

z? +y? *4($+y)sino¢+8sin2a =2sina — 1
o .2
%+%—251na+4sm a

nMeeT eIMHCTBEHHOE pelIeHue.

21.8.4. Haf/'IﬂI/ITe BCe HeOTpHUIlaTeJIbHbIC 3HAQYEHUA ITapaMeTpa a, IIPpU KazK/JI0M N3 KOTOPBIX MHOXKECTBO

pellenuii HepaBeHCTBa
L < 2a 4 2® — 4log, /3 (40> — 4a +9)
T 5y182% + 2% 4+ 20+ 4+ (10g1/3 (4a2 — 4a + 9))

COCTOUT U3 OJHOU TOYKHU M HAHIUTE 3TO peIleHue.

21.8.5. Haiiaure Bee 3HAMCHUS a, [171s KAZKI0r0 u3 KOTopsIx ypasuenue 82° + (a — |z|)* 4222 — |z +a = 0

nMeer Oojiee TPEX PA3JIMIHBIX PEIIEHUA.

. 5
21.8.6. HaiiuTe Bce 3HAYEHHs TapaMeTpa a, TPU KayKJIoM U3 KoTopbix ypasnerune x'0 + (a — 2 |z|)” +

22 — 2 |z| + a = 0 umeer Goslee TPEX PABTUIHBIX PeTTeHHil.

21.8.7. HaiiimTe BCe 3HAYEHUs MapaMeTpa @, TPH KaxKIOM M3 KOTOPBIX ypapHenue 645 — (a — 3x)3 +

422 + 32 = a umeer 6oJiee OJHOIO KOPHSI.

21.8.8. Haiijure Bce 3HaUEHMs TapaMeTpa @, JJIs KaxKJIOTO U3 KOTOPBIX CYIIECTBYET XOTsI ObI OJIHA ITapa
qucesl T U Y, YAOBJIETBOPSIOMUX HepaBeHCTBY b |x — 2| + 3|z 4+ a| < /4 — y? + 7 umeer xora 6bl oquH

KODEHb.

21.8.9. Haiiiure BCe 3HAYCHIS TAPAMETDA, @, IPH KAXKI0M 13 KoTopbix ypasuenue (log, (22 + 2a) — log, (22 — 2a))*—

8a (log, (27 + 2a) — log, (2r — 2a)) + 1242 + 8a — 4 = 0 UMeeT POBHO J(BA KODHS.

21.8.10. HaitnuTe Bce 3HAUEHMSI IIAPAMETPa @, IPH KazKJI0M I3 KOTOPLIX ypasHenue a2 —10a+5v/x2 + 25 =

4|z — 5a| — 8 |z| uMmeer x0T GBI OAUH KOPEHb.

21.8.11. Haitzure Bce 3HaUeHUs IIapAMETPa @, IPU KOTOPBIX ypaBHeHue (a + 2)2-log3 (2;10 — x2) +(3x — 1)2-

log,; (1 - %2) = 0 uMeeT penieHue.
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6

21.8.12. Ilpn KaxKmx 3HAYEHUAX TMapaMeTpa a ypaBHeHue ar’ = e” WMeeT OJIHO TOJIOXKUTETHLHOE perire-

Hue?

21.9. Pasuble 3a/1a4u ¢ mapaMeTpoM

21.9.1. Haiiure Bce 3HAYEHUS ITapaMeTPa G, IIPU KOTOPHIX ypaBHEHUE

\/1—(x2—4x—a2+2a+3)6+\/1+(:E2—4x—a2+2a+3)6:2

nMeeT TOJIBKO OOMH TMOJIOZKNUTETbHBII KOp€EHb.

21.9.2. Haiiiure Bce TOJOXKUTEIbHBIE 3HAUEHUsT MTapaMeTpa ¢, IPU KaXKJIOM U3 KOTOPBIX HAUMEHBIee

snavenue f (r) = 2% — 3ax? + 5 Ha oTpesKe, 3a/1aHHOM HepaseHCTBOM |z — 2| < 1, He MeHbIe, YeM —3.

21.9.3. Haiinure Bce 3HaYeHWs mapaMerpa b, Ipm KaxKIOM U3 KOTODPBIX JJIs JIIOOOTO @ HEPABEHCTBO

2 2
(x—a—2b)"+ (y — 3a—b)” < § mmeer x0Ts1 Gbl OHO 1[€JIOUHCIEHHOE Delenne (T, Y).
21.9.4. Haitinure BCce a, MpU KaKJIOM M3 KOTOPBIX ypaBHeHHe v a — 9costx = sin’z uMeer perenye

. — 2 —_a—
21.9.5. Haitiure nanbosibIiee 1esioe 3HaYeHue a, TP KOTOpoM ypasHenne 3x2—12x+3a+9 = 4 sin W~

2?—2x—a—1

COS B}

MMeeT POBHO JIBA PA3JIUYIHBIX PEIICHUSI.
21.9.6. Haiiinre Bce 1iesible OTPHUIATE/IBHBIE 3HAYEHUS TAPAMETPA @, IPU KAXKJIOM U3 KOTOPBIX CYIIECTBYET

TaKoe JeficTBITEIbHOE THCI0 b > a, uTo HepaBencTBo 21b > 6 |a + b|—3 [b — 2[—|a — b|—9 |a? — b+ 2|+16

He€ BBLIIIOJIHEHO.
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§22. TEOPU A YUCEJI

22.1. YpaBHeHUS B IeJbIX YHCJIAX

22.1.1. Pemmure ypaBHEHUS B IE/IBIX YUCIAX:
(z-2)(zy+7)=1
x? — y2 =55

) x+y=u2ay
1,1, 1

6 E+§+@_

Na?+oy—y=

8) x3 —y3 =91

10) 222 +ay=a+7

1) () 222 +ay —y? —Te —4y =1

12) 2%y = 9999z +y

22.1.2. Permte ypasmenue 2ry + 3y? = 24 B HATypaJbHLIX UHCTAX.
22.1.3. (i) PemmTe ypaBHenue B nesibx wucaax: 6x2 + 5y? = 74
22.1.4. (i, ii, iii) Pemnre B mespix aucnax 9z + 13y = —1

22.1.5. Pemmmte B mesbx wncnax: /z + /y = 50

22.1.6. Pemmure B 11€JIBIX YHUCIAX: \/x +1\/z+ \/fo =y

2022

22.1.7. Pemmre B 11€JIBIX YHCIIAX:

U420+ 4ol =2

2) 2l +y! = (x +y)!

22.1.8. Pemmre B MEIBIX TUCTIAX: % + % + % =1

22.1.9. Pemmmre B nenpix unciax: r° — 1022 +yr —y =0
22.1.10. Pemmre B neJsbix ynciax: a + b + ¢ = abe
22.1.11. Pemure B HATYpAJBHBIX dnciaax: ¢ + b = abc
22.1.12. Pemmure B mesbix uuciax: y2 + 1 = 2%

22.1.13. Pemmre B mpocthix unciaax a’ + 1 = ¢

22.1.14. Perure B HaTypaJbHBIX THCIAX 22" 4 90’422 — 10

22.2. JleauMocCTb

22.2.1. Hoxazmute, aro (k* + 5k) 16 npu mo6om k.

22.2.2. JTokazure, aro 22 + 299100

22.2.3. JTokazkure, uro 19911917 4 19171991 : 7

22.2.4. Jlokaxxure, 4TO (Zfbg — 7050;) ‘9

22.2.5. Jlokaxxure, 9TO IpH JIIOOOM HATYPAJIBLHOM N, qncno(?ﬁ” — 26") JeuTCs Ha 35.
22.2.6. Jlokaxxurte, 9TO YHUCJIO (20202020 — 1) aemuted Ha 2019.

22.2.7. Hokazkute, uro aucio 20 + 512 cocrasnoe.

22.2.8. Haiimure Bce TpEX3HAUHBIE TUCTIA, PABHBIE CyMMe (DAKTOPUAJIOB CBOUX ITHMP.
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22.2.9. Kakoit nudpoit okanunBaercs cymma: 1! 4+ 21+ 31+ 4!+ ... + 99!

22.3. Ienas n ngpobHasa 4acThb

[x] - menas wacTh umcsia z, T.e. HabOJIbIIEE 1IEJI0€ YUCIO, He mpeBocxoisiiee x; {x} - apobHas 4acTb
qucia, re. {x} =z — [z].

22.3.1. Pemure ypaBHeHUs:

1) [100z] = 99«

4 [m2] =9

5) (i) 22 —=5[z] +4=0
6) [+?] = [2]?

7) 23— [x] =3

22.3.2. lano ypasuenue /T = 4/ [z]++/{z}. Pemmre ero n HaiiinTe ero KOpHA, MPUHAJIEXKATIAE OTPE3KY
. s
[to15:t935]

22.4. Jpyroe

22.4.1. Haiinure HanboJIbIINI OOINA JeaUTeIb: (240 -1, 230 _ 1) =7
22.4.2. Haitnure cymmy mmdp auncaa 10999 — 999.

22.4.3. Ckomnpko mudp B AecaTHaHOi 3ammcu uncia 21007
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§23. PYHKIIMOHAJIBHBIE METO/JbI

23.1. IIpousBosgHas

23.1.1. Pemmure ypaBHeHUsI:

1)e* =z
2) ¥ =
3) e* =
4) a® Hl
5) 2™ mmm 2 Apyroit crocob
6) 3™ wm 73
7) 207 = 252
8) 2o = 2023
)

9N @+ +@+2)° +(x+3)° =
10) 23 =3z +1=0

11) 2190 = 3331gx + 6,67

12) sin (sinz) = x

23.1.2. Yro GosbIe: (ﬁ)ﬁ 4R 01 8 (%)é?

23.2. MOHOTOHHOCTDb

23.2.1. Pemmre ypaBuenns: % =4

2322. Vr—1<3—=x

23.3. Ouenka

23.3.1. Pemure ypaBuenusi:
1) 2‘7”’1 +2777 1 = cosw

2 = cos z*

3)3*+37% =2coszx

4) 2% 427 x—2cos5

log, (4x —z? - 2) > 202l

) 2°
)3
)
5)
) Va? — 2z 4+ 2+ loggvVa? — 22+ 10 = 2
)
)
)

J

(=)

7) 2> +x+1=sinx

8 ‘””‘—5111(2)

9) 22 4+ 2zsin (zy) +1=0

10) cos (7z) + 2% — 62 + 10 =0

2

1) (2 + %) = 55

23.4. Ilpoctrie dyHKIINI

23.4.1. Haitnure nunefinyto dbyuaxuuio f (x), ecom f(5) =4 u f (6
23.4.2. Pemnre ypasuenne f (f (f (f(x)))) = 222, ecom f () = £,
23.4.3. Haitmare f (z), ecma f (z) +2f (—x) =2 — =

23.4.4. Haitnure g (x), ecmm f (11 —2) =50 =3z u f (g (z)) =9z — 1
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23.4.5. Haitnure f (x), ecin f (x + I2) \er
23.4.6. Haitnure f (x), eciin 2f (v 4+ 2) + f (4 — m) =2x+5

23.4.7. Haitnure f,, () = f (f (...f (x))), econ f (x) = A

23.5. DOyHKIMOHAJIbLHbIE yPaBHEHUSs

23.5.1. Haitnure p (x — 7) + p (13 — ), ecou p (x) = 22 + 1.

. . . p(a) — 3 1
23.5.2. Haiinure 3Ha4eHNE BHIPAKEHHUS: ;’(%), ecm p (b) = (b+ %) (3b+ ).
23.5.3. HaiioguTe 3HaYEHNE BHIPAYKCHUS: %, ecau p (b) = b(ff_gb).

23.5.4. Haiinure f (z + 1), econ f (x — 1) = 222 — 3z + 1.
23.5.5. (i) f(5), ecm f (1 — 2x) = 53*+7

23.6. f(f(x))=x

23.6.1.22c+1 =23 -1
23.6.2. 23 +1 =22z -1
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§24. PA3HOE

24.1. 3amaun

24.1.1. Haiiiure MUHUMYM BBIpayKeHust: |x — y| + \/(x — 3)2 + (y+ 1)2
24.1.2. Pemrmure ypasuenue: 571 + /7o — 1 = 57°-9 4+ a2 — 0.

24.1.3. Haiiziure MHOXKECTBO TOYEK ILIOCKOCTH, KOOPJIUHATHI (X} y) KOTOPBHIX YJIOBJIETBODPSAIOT CHCTEME:

32@=Y) —6.372 — 37V >0
r+3y=>5

24.1.4. Pemmmre HepaBeHCTBO: cosx — Y2 — \/y — 22 — 1 > 0.

24.1.5. Ilpn Kakux JeHACTBUTEIBHBIX & U Y BEPHO HEPABEHCTBO:

log,, (m — /y) + 2 cos (3w cos \/y) + 4 /log,_ mz < 07

24.1.6. Pemmure ypasuenue: /5 —x =22 — 5

24.1.7. Haitmure cymmy KoM PUITUEHTOB MHOTOUICHA: (3 +x— 3m2)29 (2 — 6z + 5x2)38
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