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Beryn

Y kypci anreOpu cepeaHbOi INKOMM 3ajlayaM Ha JOBEJEHHS HEpiBHOCTEH
BIIBOAUTHCS AyXe€ Majno 4yacy. ToMy y4Hi IOCUTh YaCTO HE BMIIOTh PO3B’A3yBaTH TaKl
3amayi abo JONMyCKaloTh 0araro MOMUJIOK IpPHU JOBEACHHI HEPIBHOCTEH, BUKOHYIOYHU
HEpIBHOCWIJIbHI TlepeTBOpeHHsA. KpiM Toro, B mporpamy HIKUIBHOTO KYpPCY BKIJIIOUEHO
JUIIe JEeKUIbKAa METOIB JOBEACHHS HEPIBHOCTEH, 3a JOMOMOrOI SKUX HE 3aBXKIU
MOXHa JJOBECTH HEPIBHICTb.

VY nociOHUKY pO3IIIAJaI0ThCs Pi3HI METOJIM Ta IPUMOMHU JOBEJACHHS HEPIBHOCTEH,
HABOJSTHCS MPUKIAIW PO3B’SI3yBaHHA 3a/lay KOKHMM METOJOM Ta MOJaHi 3ajadi Jis
camocTiiiHOi poOoTu cTyaeHTiB. [loCiIOHMK TakoX MoOke OyTH BHMKOPUCTAHUU JJIst
oprasizaiiii KOHKYpCiB, (DaKyJbTaTUBHMX 3aHATh 3 MaTEeMaTUKU Yy CEpEeAHIN MIKOI,
HiATOTOBKY YYHIB /10 OJIIMITIaJl 3 MaTeMaTHKH.

MeToau 10BeIeHHSI HEPiBHOCTEH

Hexaii 3amaHi HEpIBHICTH 1 JesKa MHOXKHMHA 3HAauY€Hb 3MIHHUX, Ta MOTPIOHO
JIOBECTH, 110 yC1 €JIEMEHTH BKa3aHOI MHOXKMHHM HAJIC)KAaTh MHOXKHHI PO3B’SI3KIB JTAHOT
HepiBHOCTI. Taki 3a/1a4i MPUWHITO HA3UBATH 3a/1a4aMU Ha JOBEJCHHS HEPIBHOCTEH.

Sxmo B 3amadi Ha JOBEJEHHS HEPIBHOCTI MHOXXMHA 3HA4Ye€Hb 3MIHHOI HE
OTOBOPIOETHCS — 1€ O3HAYAE, IO CIPABEIMBICTh HEPIBHOCTI MOTPIOHO BCTAHOBUTH JIJIS
yCiX NIMCHUX 3HAYCHb 3MIHHOI.

Jiist po3B’I3aHHS TaKUX 33]]a4 BUKOPUCTOBYIOTh Pi3HI MPUMOMU 1 METO/IH.

MeToa BUKOPUCTAHHS 03HAYEHHSI HEPIBHOCTI Mi’K IBOMA YN CJIAMU

3a 03Ha4YEeHHSM HEPIBHICTH a > b Mae Miclie JuIe TOAl, KOIu a — b — JojaTHe
upcino. Tomy mnst mosemenus HepisHocti f(a,b,..,k) > g(a,b,.., k) Ha 3ananii
MHOHHI 3HaYECHb anb,...k HEOOXITHO PO3TIISHYTH PI3HUITIO
f(a,b,..,k) —g(a,b,.., k) i1 nepekoHaTHCS Yy TOMY, II[0 BOHA JOJaTHA JJs 3adaHUX
3HaYeHb a,b, ..., k. Tak camo s goseneHns uepisaocti f(a, b, ..., k) = g(a, b, ..., k)
JOCTaTHBO TOKaszatu, mo pisauus f(a,b, .., k) — g(a,b, ..., k) € HeBix’ eMHOIO s
3amaHux a, b, ..., k.

Hpuxnan 1. losectu, mo mssa = 0,b = 0

a+b
> Vab

(traka HepiBHICTh Mae Ha3By HepiBHOCcTi Komri, a0o HEpiBHOCTI MiX cCepeaHimM
apu(PMETUIHHUM 1 CepPeTHIM T€OMETPUYHIM HEBIJI'€MHHUX YUCEI a i b).

HoBeaennst. /[ Bcix a = 0, b = 0 po3riassHEMO PI3HHITIO
2
a+b a—2Vab+b (Va—-+b
>~ Vab = > = ( > ) =0
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. .. a+b

Otxe, nist a = 0,b = 0 mae miclie HEPIBHICTh — > +ab.
3a3HauMMo, 110 3HAK PIBHOCTI Y JaH1d HEPIBHOCTI Ma€ MicIle TUIbKH, KOJIU a = b.
Hpuxaan 2. Jlosectu, mo mis a > 0, b > 0 Mae miciie HEPIBHICTh

a b

-+-=2

b a
JloBeaennsi. Po3risiHeMo pi3HUIIIO

a b a%+b%-2ab a—b)?
(+8) -2 -acie
b a ab ab

>0

H
OpUYOMY 3HAK PIBHOCTI Ma€ MICLE JIMIIE, KON a = b.
a b .
OT)Ke,E-FE >2nmascixa > 0,b > 0.

Hpuknan 3. Jlosectu HepisHicTh 18m? + 4n? + ¢? > 6m(2n + ¢).
Nosegennsi. OCKiIbKM He BKA3aHO MHOKHHY 3HA4eHb Ul M, N, C, BBAKATHMEMO,
momeR,neERceER
JU1s 1IMX 3HA4Y€Hb 3MiHHMX OTPUMYEMO:
18m? + 4n? + c? —6m(2n + ¢) = 9Om? — 12mn + 4n?) + (9m? — 6mec + c?) =
= (3m 2n)2+ (3m—c)2 =0
Orxe, 18m? + 4n? + c? >6m(2n+c) VmEIR n€e€R,ceR.

3HaK plBHOCTl Mae€ MICHG KOIUMm ==-1n = 2

MeToa BUKOPUCTAHHSA BJIACTUBOCTEH HEPIBHOCTEI

Jlns noBefieHHS HEPIBHOCTEH BHUKOPHCTOBYIOTH BJIACTUBOCTI HEPIBHOCTEH, sKi
BHUBYAIOTHCS B KYpCl alreOpu cepeTHbO1 KO :

1) skmoa = bib =>c,T0a = c;

2) skmo a = b, Toa+c=b +c, Vc €ER;
3) skmoa =bic=>d,toa+c=b+d,
4) sxmoa =bic=>d,toa—d =b—c;
5) sxkmo a = bic > 0, T0 ac = bc;

6) skmo a = bic <0, 1o ac < bc;

7) skmoa=b >0ic>d >0, 10 ac = bd,;
8) skmoa =b >0ic>d >0, 10ac > bd,;

9) HKHIO&Zb>OiC2d>O,TO%Z%;
10);n<moa2b>0ic>d>O,T0%>§;
11);11<H100<b£aa6obSa<O,TO%21.

a

AHaJIOT1YH1 BJIACTMBOCTI MAalOTh MICIE€ ¥ JJI1 CTPOTHMX HEPIBHOCTEH, B TaKOMY
BUIAJIKY yC1 HECTPOT1 HEPIBHOCTI CJIi/l 3aMIHUTH Ha CTPOTT1.
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Hpuxnan 4. JloBectn, mo sl BCIX AIMCHUX a4, b,C Takux, IO a*+c >0,
b* + ¢ < 0, a < b mae micue HepiBHicT, a + b < 0.

Nosenenns. Ockineku a* + ¢ >0, b* + ¢ <0, To 3a mpaBunoM BifgHIMaHHS
HepiBHOCTe (BnacTuBicTh 4) orpumyemo a* — b* > 0.

Bpaxosytoun, mo a*—b*=(a—b)(a+b)(@* +b*)>0 i a—b<0 (3a
yMOBOI0), a a® + b% = 0, orpumyemo, mo a + b < 0, 1o i noTpiGHO OyI10 10BECTH.

Hpuxaan 5. Joectu, mo aug BciX AIMCHUX a,b 1 ¢, Takux, U0 a = 2b i
b = 2c, mae micue HepiBHicTh a -3¢ +1 > 0,5b.
JoBenennsi. /{ns Bcix AliicHUX a, b 1 ¢, Takux, 110 a = 2b 1 b = 2c¢, Mmaemo:

a—2c=b. Q)
Ockinpku b = 2c,To0c < 0,5bp1 c—1<c < 0,5b, abo
c—1<0,5b. (2)

Binnimaroun HepiBHocTi (1) 1 (2), orpuMyemMo
a—3c+1>0,5b.

CHHTeTHYHHUI METON

Merton nonfrae B TOMy, 110, BAKOPUCTOBYIOUH JI€K] BiJIoMi (OTMOPH1) HEPIBHOCTI,
3a JIOMOMOTOI0 HU3KHU MEPETBOPEHb OTPUMYIOTh HEPIBHICTh, KOTPY MOTPIOHO JOBECTH.
Sk omopHi HEPIBHOCTI MOYKHA BUKOPHUCTOBYBATH, HAITPUKJIA]I, TaKi HEPIBHOCTI:

1) a? > 0;
2) 222 Vab, nea 2 0,b 2 0;

3) 24222 xea>0,b>0;

4) ax?+bx+c>0, nea >0, b%—4ac <0;
5) [sinx| <1, |cosx| < 1.

. +1\"
Ipuxnan 6. JloBecTr HEPIBHICTH (nT) >n!, neN, n>1.

JoBenennsi. BizbMemo 3a onopHy HepiBHICTh Komri:

> VnT;

(n—21)+2 >/(n-1)-2;
(n—§)+3 >,/ (n-2)-3;

20D > 2 - 1);
1;—71 >4+1-n.

[ToMHOXUBIIH 111 1 HEPIBHOCTEN, OTPUMAEMO:
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(n +1
2
VY nepmiii onopHiil HepiBHOCTI Komli 3HaK pIBHOCTI MOXJIMBHH JIMILE TOAl, KOJIH

n =1, ane 3a ymoBoo n > 1, TOMy mepuia OMOpPHAa HEPIBHICTh MOXKE OYTHU TUIbKU
CTpPOTroO10, 1 MICJIsI MHOKEHHSI OMOPHUX HEPIBHOCTEH OTpUMaHa HEPIBHICTh TaKOX Oyne

)nz\/(n(n—1)(n—2)-...-2-1)(1-2-3-...-(n—l)n)=\/n!n!=n!

n+1\"
CTpOroto, To0TO (T) >n!, neN, n>1.
Hpuxaan 7. Jlosecty, o, konu a > 0,b > 0,c > 0, mae miclie HEpIBHICTh
1.1 1
(a+b+c)(—+—+—) > 9.
a b c
JoBenennsi. BisbMeMo 3a OMmopH1 Taki HEPIBHOCTI:
a b a ¢ b ¢
24222, 24222 2+iz2
b a c a c b
Jloyatoun onopH1 HEPIBHOCTI, OTPUMAEMO
a b a ¢ b c
—+-+=+=+-4+-26.
b a ¢ a ¢ b
BukoHnaeMo piBHOCHIIbHI IEPETBOPECHHS
b+c  a+c  a+b

+ + > 6;

a b c
(1+%%+(1+%%+(1+%?)2%

a+b+c a+b+c n a+b+c

> 9;
a b c

1,1 1
(a+b+cﬂ}+—+—)29
a b c
OCKUTBbKH OIIOpPHI HEPIBHOCTI TMEPETBOPIOIOTHCS HA PIBHOCTI JIMIE TOMII, KOJIH,

BIJIMOBIIHO @ = b, a = ¢, b = ¢, To B OTpUMaHIN TiCasA JOJaBaHHSA 1 NMEPETBOPEHD
HEPIBHOCTI 3HAK PiBHOCTI Ma€ MicCIle JIMIIE TO/Ii, KOJIu @ = b = .

MeToa noBeieHHSI BiJl CYNPOTHBHOTO

Hexait moTtpidbno momectu, mo A > B. Ilpumyckaroun nportunexse, mo A < B,
MPUXOJATH 10 CYIEPEYHOCTI, 3 HOTO POOJISATh BUCHOBOK, 110 A > B.

Hpuxnan 8. Jlopecty, mo, skmo a = 0,b = 0,¢c=>0,d = 0, o
J@@a+c)(b+d) =Vab +Vcd.

JoBenenus. [IpumycTiMO MpOTHIIEKHE, MO ICHYIOTH TaKi HEBiJ €MHI 3HAYEHHS
a,b, c, d, nns sKuX yka3zaHa HEpiBHICTh HE BUKOHYETBCS, TOOTO

\/(a+c)(b+d)<m+\/a.
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Ockulbku OOMJIBI YACTHUHU IIi€1 HEPIBHOCTI HEBII €MHI, TO MIJHOCAYU iX [0
KBaJpaTy Ta BUKOHYIOUU PIBHOCHIIbHI IEPETBOPEHHS, OTPUMYEMO:

(a+c)(b+d) <ab+cd+ 2Vabcd
ab+cb+ad +cd < ab + cd + 2Vabcd

"C; w ~ [(bo)(ad),

110 cyrnepeuuTs HepiBHOCTI Korri.

MeToa piBHOCH/IBHUX IIEPETBOPEHb

Hexait notpi6HO noBectu HepiBHICTH A > B B aesikiil obnacti D. 3a momomororo
PIBHOCWJIBHUX MEPETBOPEHDb B 001acTi D HEpiBHICTH

A>B ©)
NEPETBOPIOIOTH 0 OYEBUIHOT HEPIBHOCTI
a>p. 4)

OckiTbKM HEpIBHICTH (4) oueBHAHA 1 piBHOCWIbHA HepiBHOCTI (3) B obnacti D, To
i1 HepiBHICTH (3) € BIPHOIO.

OueBuaHa HepiBHiCTL 4acTO MPUKMAaE BUTIISL a% + a% + .-+ a,zl > 0.

MGTO,ZI piBHOCI/IHBHI/IX MMEPCTBOPCHD IIC HA3UBAIOTH AHATITUYHUM.

Ipuxaan 9. JlopecTy, 1o V10 + V2 > V/15.

JoBenennsi. BukonaeMo piBHOCHIIBbHI mepeTBOpeHHs. OCKUIbKK OOWIBI YaCTUHU
Ii€T HEPIBHOCT1 HEBIJ €MHI, TO MITHOCSIYH iX JO KBaJIpaTy, OTPUMYEMO:

10 4+ 2v20 + 2 > 15,

110 PIBHOCHJIBHO

220 > 3,
1 3HOBY, MITHOCSYH /10 KBaAPaTy, OTPUMYEMO OUYEBUIHY HEPIBHICTH:
4-20>09.

OTxe, MOYaTKOBA HEPIBHICTH JOBEICHA.

MeToa nocujieHHsI HePiBHOCTI 200 MeTO OLIHOK

Merton mosnsirae B HACTYITHOMY: HeXail HeoOXiHO oBecTH HepiBHICTE A > B. JliBy
YaCTUHY HEPIBHOCTI, IO JOBOIUTHLCS, 3MeHIIMMO: A > A’, a npaBy — 30u1bmMO: B’ >
B, npuyomy Tak, 00 OTpHMaTd BOYEBUAL BipHY HepiBHicTh A’ > B'. TakuM 4MHOM,
OTPUMAEMO TAKUU «IAHII0KOK» HEPIBHOCTEH:
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A>A">B">B.
3Bi7cHM poOMMO BUCHOBOK, 110 A > B.

Hpuxaan 10. JloBectH, mo, konu n € N,n > 1, BUKOHY€ETbCS HEPIBHICTD:
- + L + L + -+ ! <1
4 9 16 n2 '

JloBenennst. Maemo:

1 1 g 1 2-1 . 1
4-2-2 1.2 1-2  ~ 2
1 1 § 1 3—-2 1 1
9 3-3 2:3 2:3 2 3’
1 1 1 n—m-1) 1 1

an-n<(n—1)-n_(n—l)-n_n—l_n'
TakuMm yrHOM, J1iBa YaCTHHA HAIIOi HEPIBHOCTI OLIIHIOETHCS TaK:
1 1 1 1 1 1 1 1 1 1
Z+§+E+'“+ﬁ<1—E+E—§+'“+n_1—;=1—;<1.

HepiBHicTh 10BEIEHO.

Ipuxaan 11. JloBecTr HEPIBHICTH:

3 3
6+\/6+---3/6+‘°&/€+ 6+J6+~--+ /6+\/€<5

(Kosxuuit 101aHOK MICTUTh N KOPEHIB).

JoBeaenHsi. CKopuctaeMoch TUM (aKTOM, IO V6 < 2, V6 < 3.

Toni oTpuMaeMo MOCTITOBHO TAKUH «JIAHITFOKOK» HEPIBHOCTEH

3 3 5
6+\/6+--- /6+§/€+ 6+J6+---+ /6+x/8<

3 3
<\/6+\/6+---3\/6+2+J6+J6+---+V6+3<

3 3
<\/6+ /6+---V§+J6+ /6+---+\/§<---<2+3=5.




HepiBHICTb 1OBEAEHO.

Metoa maTeMaTUYHOI iHAYKIl

Merton maTeMaTHYHOI 1HIYKIII 3aCTOCOBYIOTh JUIsl JOBEJACHHS HEPIBHOCTEM,
3MiHHA SIKUX HAJIEKUTh MHOKUHI HATYypaJIbHUX YUCEN.

Hexail noTpiOHO 1OBECTH HEPIBHICTh
P(n) >Q(n), vn=ky,n€N (5)
(sx1I0 HepiBHICTH OTPIOHO MOoBecTH Vn € N, 10 k(y = 1).
3a METO/IOM MaTeMaTUYHOT 1HYKIIII:

1) 10BOASATS, 1110 HEPIBHICTD (D) Mae miciie, Ko n = ky;
2) BUXOJSAYHM 3 IHAYKTUBHOTO MPUITYIIECHHS, [0 HEPiBHICTH (5) cripaBeinBa, KOJIu
n =k (k = k), 10BOAATH CIpaBeIMBICTh HEPIBHOCTI, Ko n = k + 1.

Mpukaanx 12. JloBectu HEPIBHICTH

1 1
1+T§+"'+Tﬁ<2‘/ﬁ’ vn > 1.

JoBenennsi. [TepeBipuMo BUKOHAHHS HEPIBHOCTI, KOJIK N = 2!

1
1+7§<2<2ﬁ.

OTxe, KOoJu n = 2, HEPIBHICTH JOBE/ICHA.

[Tpumnyctumo, 1110 HEPIBHICTH CHPABEIMBA, KOJU N = k = 2, TOOTO

1 1
1+ 5+ + =<2k

JloBe1eMo, BUKOPHUCTOBYIOYH TIOTIEPETHE MPUITYIIISHHSI, 1110 HEPIBHICTh Ma€ MicCIIE 1
min =k + 1:

2{k(k+1)+1
1+\/_+ +f+\/—<2\/—+\/ﬁ T
_ VakZt+ak+1 _ VAKZHAR+141 _ 2k+141 _ WETF 1.

N N = AN

HepiBricTe g1 n = k + 1 nmoBeneHa, a OTXe, 3a NPUHIMIIOM MaTEMaTHYHOL
THIYKIIIT BOHA Ma€ MicIe 1 a1 qoBuTbHOTO 11 > 1.

Mpukaax 13. JloBectu, mo s TOBUIBHOTO HaTypalibHOTO N = 10 Mae micie
HepisHicTs 2" - n3 > 23,
JoBenenns. [lepeBipumo BukoHaHHS HEpiBHOCTI 1y1si n = 10.
210 —10% = 24 > 23
Otxe, ko n = 10, HEpIBHICTH JTOBEJICHA.
[punyctumo, mo s aeskoro k (k € N,k > 10) 2% — k3 > 23, i nosememo
nepisricTs 2871 — (k + 1)3 > 23.
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[lepeTBOpMMO iBY YAaCTHHY I[i€l HEPIBHOCTI Ta CKOPUCTAEMOCS 1HAYKTUBHUM
MPUITYIICHHSIM:
2Kt — (k+1)3=2-2F—Kk3-3k2-3k—-1=
=20 k¥ +k®—-3k?-3k—-1>2-23+(k3-3k?»)—(3k—-9)—10 =
=36+k?(k—-3)—3(k—-3)=36+(k—3)(k*-13) > 23,
ockimeku g k > 10 (k — 3)(k? —3) > 0.
OTKe, 3a MPUHIIMIIOM MaTeMaTHYHOT iHayKiii 2™ - n3 > 23,vn>10,n € N.

TpuroHoMmeTpu4HUN METOX

TpuroHoMeTpuyHUI METO/ MOJIATAE B TOMY, IO Y XOJ1 JOBEJACHHS HEPIBHOCTEH
BUKOPHUCTOBYIOThH (DOPMYJIU TPUTOHOMETPII.

. . 7
Hpuxkaanx 14. JloBectu HepiBHICTL: Sin 20° < 70

JoBenennsi. Po3nimumMo OAMHUYHHMI KPYr 3 IEHTPOM B 4
toulli O Ha 18 0IHAKOBUX CEKTOPIB 3 LIEHTpAIbHUM KyTOoM 20°.

[I1oma KOKHOTO TaKOro CEKTOpa JTOPIBHIOE 1/ 1g mwromi
OJIMHUYHOTO Kpyra, TOOTO JOPIBHIOE 7T/18. Pozrasinemo

TpukyTHUK AOB. 3nHaiinemo itoro miomy:

1 1
SAAOB = EOA OB -sin £AOB = ESin 20° < SCQKT.AOB'

3B1ICH OTPUMYEMO, IO

1 20<n 20 <T[<3,15 7
- C— & Pl — = —,
7h 18 > 9°"9 T 20

HepiBHiCTh 10BEEHO.

Mpuxaan 15. JloBecTw, mo AKIo @, B,y — KyTH TPUKYTHUKA, TO
3

cos?a + cos?f + cosy > n

JoBenenus. PosrisineMo Bupas y JiBiil 4aCTHHI HEPIBHOCTI:

1
cos?a + cos?f + cosy =1+ E(cos 2a + cos2f) + cos(180° — (a + B)) =

cos2a + cos 2f3
=14+ 5 —cos(a+ ) =1+cos(a+ f)cos(a—p)—cos(a+ ) =

=1+ cos(a + B)(cos(a — B) — 1).
Buxonstun 3 HepiBHOCTI (x + ¥)? > 4xy, Vx,y € R, oTpuMyeMo:
4 - cos(a + B)(1 — cos(a — B)) < ((cos(a + B) + 1 — cos(a — B))? =
= (1 — 2sina sin )2
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OcCkUTbKH @, f — KyTH TPUKYTHHUKA, TO BIpHA HEPIBHICTH:
0 <Zsinasinf < 2.
Tomy
(1 —2sinasinf)? < 1.
Toni
4cos(a + B)(1 —cos(a —B)) <1 © 4cos(a+ B)(cos(a—p)—1)> -1

& cos(a + B)(cos(a —B)—1) > —% =

3
& cos?a + cos?f + cosy =1+ cos(a + ) (cos(a — ) — 1) > 7

HepiBHicTh n10BEEHO.

I'eomeTprnuHuMil MeTO

['eomeTpuuHMii MeTOJ TMoOJsSiTa€ B TOMY, IO MpU JOBEACHHI HEPIBHOCTEH
BUKOPHUCTOBYIOTHCS (DAKTH Ta CIIBBIAHOIICHHS, OTPUMaH1 B Kypcl TeoMeTpii.

Ipuxaan 16. JloBecTr HEPIBHICTH:
x(1—-y)+y1—-2)+z(1—-x) <1, Vx,y,z € (0;1).

JoBenennsi. Posrinsinemo npaBuibHuN TpukyTHUK ABC 13
ctoponoto 1. Hexait A;, B;, C;{ — TOYKM BIAMNOBITHO HAa
croponax BC, CA, AB. Ilokmagemo AC; =x, CB; =y,
BA, =z.ToniBC;=1—x, CAy=1—2, AB; =1 —y.

PosrisiHeMo oueBUIHY HEPIBHICTb:

Saa,c, ¥ Sacs,a, T Sapa,c, < Saasc (6)
OckinbKu

1 V3
SaaB,C, = Ex(l -y) -

1 V3
SACB A, = E}’(l —z) >

1 V3
Saac, = 52(1 — X)T'

o V3
BABC = T4

TO 3 HEpIiBHOCTI (6) oTpuMaeMo:
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V3

4

S x(1-y)+yA1—-2)+z»(1—x) <1, Vx,y,z € (0;1).

(x(l—y)+y(1—z)+z(1—x))<§ N

HepiBHicTb 10BEAEHO.

Hpuxkaanx 17. Beepenuni kBaapata ABCD nosuibHO BuOGpano touky M. JloBectu,
10 BUKOHYETHCS HEPIBHICTD:

LMAB + £MBC + £4MCD + £MDA > 135°.

Josenennsi. Hexaif Touka O — TouKa nepeTuHy JiaroHaied g C
kBaapara ABCD. OueBugHo, 1110
AAOB = ABOC = ACOD = ADOA. o

M

Touka M OoNUHUTHCS B OJHOMY 3 3a3HAYCHUX TpI/IKYTHI/IKiB.

(Sxkmo touka M Oyne HanexaTd MeXi JABOX TPUKYTHHUKIB, TO
MOKHAa BBa)KaTH, II0 BOHAa TNOTpamnuia B OyAb-SIKMH 3 IHX
TPUKYTHHKIB).

Hexaii M € ACOD. Tomi, ouyeBumHo, £ZMAB > 45°, £+MBC = 45° — 2DBM,
LMDA = 45°+ 2«MDB.
Tomy, ZMAB + £MBC + £MDA > 135° + 2MDB — £DBM.

OckuTbKM B OYyJIb-IKOMY TPHKYTHHUKY HaBIPOTH OUIBIIOI CTOPOHU JICKHUTH
oinbmuit kyT, a MB > MD, 10 3 ADBM BunnuBae HepiBHicTh £ZDBM < 2MDB.

Tomi £MAB + «4MBC + £MDA > 135°, a ockuteku £MCD > 0, T0O
LMAB + £4MBC + «4MCD + £4MDA > 135°.

HepiBHicTh 10OBEEHO.

MeToa BUKOPHCTAHHSA MOXiTHOI

AmnapaT MaTeMaTHMYHOTO aHalli3y, SKUM BOJOMIIOTh YYHI CTapIIMX KIaciB
CEPEIHbOI IIKOJIU, JA€ MOKIIMBICTh 3aCTOCYBATH TOXIHY JIJIsl JOBEICHHSI HEPIBHOCTEH.

[Tpu bOMY CIT11 KOPUCTYBATUCS TAKUMH (haKTAMHU.

1. Sxmo ¢yskmis f(x) BH3HAUEHa i HENMEpepBHA Ha MPOMIKKY [a, b), mpuyomy
f(a) = M, i na upomy npomixkky noxigaa f'(x) < 0, 1o f(x) < M, Vx € [a,b).
Binmosinno, sikmo ¢yskiis f(x) Bu3HayeHa i HermepepBHaA Ha nmpomikky (a, b],
npuaomy f(b) =m, i Ha npomy mpomikky moxigHa f'(x) <0, To f(x) = m,
Vx € (a, b].

2. Sxmo ¢yskmis f(x) BU3HAueHA 1 HemepepBHa Ha MPOMDKKY [a,b), mnpuyoMy
f(a) = M, i na npomy npomixky moximna f'(x) > 0, to f(x) = M, Vx € [a, b).
Binmosinno, sikmo ¢yskiis f(x) Bu3HayeHa i HermepepBHaA Ha npomikky (a, b],



13

npudomy f(b) =m, i Ha npomy npomixkky moximaa f'(x) >0, to f(x) < m,

Vx € (a, b].

3. dxmo ¢ynkmis f(x) Bu3HayeHa i HemepepBHAa Ha MPOMDKKY [a, b], mpuuomy
f@=M i f(b)=m, i Ha upomy mnpoMmikky moxigHa f'(x) <0, TO
m < f(x) < M,Vx € [a, b].

4. dxmo dyskiis f(x) Bu3HAaYeHa | HemepepBHAa Ha MPOMDKKY [a, b], mpuuomy
f@=M i f(b)=m, i wa npoMmy mnpomikky moxigaa f'(x) >0, To
M < f(x) <m,Vx € [a,b].

5. dxmo  ¢yskmis  f(x) BU3HAUGHA 1  HEMEpEepBHA  HA  IPOMIKKY
(a,b) (Ia,bl,[a,b),(a,b]), i B ommiii 3 TOYOK ILHOr0 NPOMIKKY HabyBae
HaNOLIBIIOr0 3HaAYEHHS, 110 JOPiBHIOE M, TO Ha IIbOMY MPOMDKKY f(x) < M.

6. Axkmo  ¢yskmis  f(x) BuU3HAueHA 1  HENEpPEepBHA HA  MPOMIKKY
(a,b) (Ia,bl,[a,b),(a,b]), 1 B omHii 3 TOYOK LHLOrO MPOMIKKY HaOyBae
HalMEHIIIOr0 3HaYEHH s, II[0 JOPIBHIOE M, TO Ha LOMY TIPOMIKKY f(x) = m.

7. Sxmo ¢yukuis f(x) BusHauena i memepepsua na npomixky (a,b) ([a,b],
la,b),(a,b]), i Ha HBOMY NPOMIKKY HaOyBa€ HAMMEHIIOrO 3HAYCHHS, IO
JIOPIBHIOE M, 1 HAMOUTBIIOr0 3HAYEHHS, 10 AOPIBHIOE M, TO Ha I[LOMY MPOMIKKY
m< f(x) <M.

3 mepmux [ABOX TBEPMKEHb BHUILIMBAC TAKUH aIrOPUTM IS JOBEACHHS

nepisaocti f(x) < M,Vx € [a,b), a6o f(x) =m, Vx € (a,b]:

1) smaiitu moxigHy f'(x) i BCTAHOBHTH ii 3HAK HA JAHOMY IIPOMIKKY;

2) obuuncnutu 3HaueHHs f(a) = M (f(b) = m);

3) axmo f'(x) < 0, To BuKoHyeThes HepiBHiCTL f(x) < M (f(x) = m), sxumo

f'(x)>0,10 f(x) =M (f(x) <m).

AHaJIOT149H1 MIpKYBaHHS MMPOBOJAMMO 1y BUIIaaKax 3-4.

3 TBepUKEHb 5-7 BUILUIMBAE TaKWil alropuT™ Ut IpoMiKKy (a, b) (Ha mpukiami

Hepisaocti f(x) = m ua (a, b)):

1) smaiitu moxigay f'(x);

2) BU3HAYUTH KpuTHYHI ToukH Ha (a, b);

3) 3’scyBaTH XapaKTep EKCTPEMYMIB B ITUX TOYKAX: HEXal y TOYII

Xo € (a,b) mocsraerbcs HalIMEHIIE 3HAYCHHS;

4) obunciutu m = f(x,);

5) 3pobuTH BUCHOBOK, 0 f (x) = m,Vx € (a, b).

SIkmo y Toumi x; € (a,b) mocsraerbcs HaWOiIbIIEe 3HAYEHHS, IO JOpiBHIOE M,
T0 f(x) < M.

Tonim < f(x) < M,Vx € (a,b).

[lono TBepmkeHs 5-7 Ha mpomikkax [a,b],[a,b),(a,b], To nns Bu3HAYEHHS
HaioinbImoro (HaiimMeHmoro) 3HadeHb OGyHKIii f(x) B mpoMy BHmaaky Ttpeba,
nopiBHsAHO 3 monepeadiM, obuncaut me f(a) i f(b) (sxmo a i (un) b Hamexats
MIPOMIXKKY).

Ipukaanx 18. JloBecTr HEPIBHICTH:

2x
n10 = 10 X €L J;‘:o)

Hosenenns. Posriusaemo dynkmiro f(x) = Igx — o

lgx —
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1) 3maiigemo ii MOXigHY Ta BA3HAYMMO Ha IPOMIKKY [1; +00) 3HaK i€l

MOX1IHOT:
) = 1 2 B 2 (x—05 0
frix _x1n10_1n10__1n10< X )< '

Omxe, pynkiis f(x) mwis Beix x € [1; +0) € cnagHoIO.

2 2
2) O6uucmumo f(1): f(1) =1g1 — T T

3) 3rigHo 3 TBEpKEHHAM | JiCTaHEMO, IO

2x
< —
In10 — In10

lgx — ,x € [1; +00).

HepiBHicTh n10BEEHO.

ln .
S x g x ) x )

HoBenenHs. Posrisiaemo dyukiito f(x) = sinx + tgx Ha TPOMIKKY [OE].

1

cos2x

1) f'(x) =cosx+ > 0,Vx € [O,E].

_ i 0 (%) =sin®+tet=¥2
2) f(0) =sin0+tg0 = 0; f(4) =sin_+tg-=—+1
3) inf f(@) =0, sup f(x)=L+1.
xeloZ). xeo].

Tomy O0<sinx+tgx < §+ 1,Vx € [OE].
HepiBHicTh 10OBEEHO.
Ipukaanx 20. JloBecTy HEPIBHICTD:

V3 < sin x < V3 Vr € R

3 “2+cosx - 3% '

. sinx
JHoBeaenHs. Posriusaemo dyukmio f(x) = s ' VXY ER
’ __cosx(2+cosx)+sinxsinx _ 2cosx+1
1) f () = (2+cos x)? " (2+cosx)?
o . , 2cosx+1

2) 3uaiizemo kputnuHi ToukH GyHKii f(x): GrcosE =

3asHaunmo, mo (2 + cosx)? # 0,Vx € R, Tomy 2cosx + 1 = 0.
3BiICH OTPHMAEMO:

cosx = —7

2T
x=i?+27m, n € Z.
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3) Hocmigumo 3Hak moxigHoi Ha R.
B oxomni Todok xj, = %ﬂ + 2mk, k € 7Z, moxigHa 3MIHIOE 3HAK 3 «+)» Ha «-»,
OTXKe, 1€ - TOYKH MAaKCHMYMY.
B okoui To4ok x,,, = — %ﬂ + 2mm, m € Z, IoXiIHa 3MIHIOE 3HAK 3 «-» Ha «+»,

TOMY LI€ - TOYKU MIHIMYMY.
4) OO6uuciIMMo 3Ha4eHHs QYHKIIIT B TOYKAX EKCTPEMyMY:

e ) sin (2 + 27k ) Vi3 |
f(xk)_f<3 +2nk)_2+cos(2?n+2nk)_2(2—%)_ 3 el
. 2T

2+cos(—2?n+2nm)_2(2—%) 3

Toni na maOXMHI R Oyaemo matu:

\/§ sin x < \/§
3

<—— <
3 2+ cosx

HepiBHicTh 10BEEHO.

I'pagiunuii meTon

Jlesiki HEpIBHOCTI JOIUIBHO JOBOAWTHU TrpadiuyHo. SKIIo JiBa 1 MpaBa YacTUHHU
HEPIBHOCTI — BHUpPaA3W 3 OJHIEIO 1 TIEH0 CaMOIO 3MIHHOIO, TO JOBEJCHHS, HAIPUKIIAJ,
HepiBHOCTI f(x) > g(x) 3a MeBHUX YMOB, III0 MOKYTh HaKJIaJaTUCS Ha X, POBOIUTHCS
3a TaKMM aJITOPUTMOM:

1) 6yayrots rpadiku pyskmin y = f(x) iy = g(x);
2) 3’SCOBYIOTh, YM JUIA BCIX X 13 3aJaHOl MHOKHHH OPAMHATH TOYOK TIpadika
byakmii y = f(x) OuIbII 3a BIANOBIIHI OpAWHATH TOYOK Tpadika ¢GyHKIII
y = g(x) (rpadik dyukimii y = f(x) 11 TakuxX 3HAYEHb X MOBUHEH JICKATHU
BHIIE Big rpadika GyHkitii y = g(x)).
SKIo BIANMOBIAB CTBEPJIHA, TO HEPIBHICTh BBAXKAETHCS JIOBEICHOK. AHAIOTIIHO,
TPaKTy€eThCs HoBeaeHns Hepisaocreii: f(x) = g(x), f(x) < glx), f(x) < g(x).

(Komu maemo Hectpori HepiBHOCTI, rpadiku (ynkmiii f(x) 1 g(x) MOXyTh MaTh
CIUTbHI TOYKH).

I'padiuauii MeToa ITOBEICHHS HEPIBHOCTEH CIIij, OYCBHUIHO, BUKOPHCTOBYBATH B
TUX BUMAJKaX, KOJH JOBEJICHHS IHITUMH METOAaMU BUKOHATH HEMOJKJIUBO, 1 32 YMOBH,

110 MOkHa mobyayBaTu rpadiku pyukmid y = f(x) iy = g(x).

I'padiunuit meTon 6a)kaHO 3aCTOCOBYBATH TOJ1, KOJIM BiH OLIBII palliOHATILHUN 3a
HIII1 METOJU JOBEJCHHS HEPIBHOCTEN a00 PIBHOLIIHHUM TM.

Ipukaanx 21. JloBecTr HEPIBHICTD:
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x> +1=>+vVx+1,vx € [-1;0].
/loBeieHHSI. Posrasiremo GyHKIIi \
fx)=x%+11 g(x) =+x + 1. obynyemo
ix rpa¢iku B OJIHIM cHCTEM1 KOOPAUHAT.
[3 pucyHka poOMMO BHCHOBOK, IO Ha
npomixky [—1; 0] rpadix pyHkmii
f(x) =x*+1 nexurs He HWxkue rpadika
dyukmii g(x) = vVx + 1. :
Tomy
x> +1>+vVx+1,vx € [-1;0]. 7 ||
HepiBHicTh n10BEEHO.

yh

o
=y

[HKoMM rpadiyHUil METOJ BUKOPUCTOBYIOTh 1 IPU JIOBEJEHHI TaKUX HEPIBHOCTEH,
JiBa 1 MpaBa YaCTUHM SKUX MalOTh BUpa3u 3 ABOMa 3MIHHUMU. Po3risiHemo, Hanpukian,
anropuT™ JoBefeHHs HepiBHOCTI f(x,y) > 0 3a ymoBu, mo g(x,y) = 0. CrnouaTtky
nmoOymyeMo, SKIIO 1€ MOXJINBO, rpadiku pisasHb f(x,y) =0 i g(x,y) = 0. TloTim
3’SICOBYEMO, YM TIOMAMal0Th BCi TOYKH rpadika piBasHHS g(x,y) = 0 B 007acTh, 110
BU3HAYAEThCs HEepiBHICTIO f(x,y) > 0. SKmio BiAMOBiAb CTBEPAHA, TO HEPIBHICTH MPHU
BUKOHAHHI 33/IaHMX YMOB BBaXKAETHCS JOBEICHOIO.

Ipuxnan 22. JloBecTu, mo A BCiX AIMCHUX X 1 Yy TakuX, mo 2x + 2y =1,

BUKOHYETHCSI HEPIBHICTh

1
2 2
X+ > —.
VT
HNoBenennsi. bynyemo B cucremi koopauHat x0y || y
rpadiku piBHAHBE 2Xx +2y =1, x? + y? = % Ipadixom =~ \
. 1/

NEPIIOro PIBHSHHS € MpsMa, a TpadikoM Jpyroro — Koo 3
. . 1 [ 2x+2y=1
LCHTPOM B IOYAaTKy KOOPIMHAT i pajiycom .. Touku, | A\
1

KOOpIUHATH AKUX 3aJI0BOJIBHSIOTH HEPIBHICTD | wmaqnei0] /15 B T4
1 : ' ' T '
x4y > 75 MICTATECA 11032 KOJIOM (3amITpxoBaHa

JacTHHA  IUIOMMHH).  TOYKM,  KOOpJAWHATH  SKUX
3aJI0BOJIBHSIIOTh  PIBHSHHA 2x + 2y = 1, 7nexaTh Ha MNOpsAMIiA, pPO3MIMIEHINT Yy
3aIITPUXOBaHIN YacTHHI TJIOIIUHH.

OTxe, KOOpPAMHATH BCIX TOYOK, IO MICTATBCA Ha MNPSIMiH, 3a70BOJIBHSIIOTH

.. 1 .
HEPIBHICTh x2+y?% > Pyl TOOTO 32  yMOBHU 2x + 2y =1 HepiBHICTh

1
x? + yz > g BHUKOHYETBCS.
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3aBaaHHs JAJIA CAMOCTIIHOI po0oTH

BapianT 1

p—

. loecTu HepiBHicTs a® + b3 > a?b + ab?, a+b = 0.
. losecTu, mo ans Beix x € [—1; 0] mae micue HepiBHicTs X2 + 1 = vx + 1,

[\

3. Hexaii Touku (x1;y;) i (x; ¥,) nexaTs Ha koiti x% + y2 = 1. JloecTH, 110
|x1y2 + 2201 = 1. 5
4. JloBectw, 10 1714 BCix x > 0 BUKOHYeThCs HepiBHiCTh logs x + 2 logs x logs " <1
BapianT 2
o 1,1 1 1
1. JloBectr HEPIBHICTh = + =+ =+ -+ + <1.
3 5 9 2n+1

. . . mT—3Cc0SXx
. [loBectn HEpIBHICTH Sin — )> 0.

. JloBectu HepiBHicTs (x +y)(x +y + 2cosx) + 2 = 2 sin? x. [Ipu sSKuX 3HAYEHHAX

2
. ) . 1 5
3. BukopucrtoByrouu KpUTepiii MOHOTOHHOCTI, JIOBECTH HEPIBHICTh COSX = 1 — SX°
4
X 1Y JOCSTAEThCS PIBHICTH?

BapianT 3

1. Touka (x;y;z) 3 HOAaTHUMHU KOOpPJAWHATAMH HAJICKHUTHh IUIOMMHI X +y + 2z = 1.
Hosectr, mo (1 —x)(1 —y)(1 —2) = 8xyz.

2. JloBectn, mo st Beix Xx; (i =1,2,...,n) takux, mo 0 < x; <xp, <+ <x, <1
arcsin x4 < arsin x,+arcsin x,+---+arcsin x, < arcsinx,

BUKOHYETHCSI HEPIBHICTh :
arccos x4 arccos x;+arccos x,+:--+arccos x, arccos x,

3. V tpuxyrauky ABC Touka B 3’e€nnana 3 noBuibHOIO Toukoro D ocHoBu AC. JloBecTH
HepiBHicTs AB + BC — 2BD < AC.

: lg1+lg2+--+lgn
4. JloBecTu, 110 AJI1 JOBUIBHOTO HaTypasibHoro n Ig(n + 1) > e =L

BapiaunT 4

1. JloecTn, mo AKkmo Touka (x;y) 3HAXOAUThCA HA mpsMii x +y —2 =0, To x* +
y* > 2. Jlna saxoi TOUKH 11i€T MPsAMOT BUKOHY€EThCS 3HAK PIBHOCTI?
2. loectn, mo Ay qoBUTBHOTO NEN BUKOHY€ETHCS HEPIBHICTD

135 2n—1 1
_— e  — s " <

2 4 6 " 2n V2n ¥ 1

3. BukopuctoByro4YM KpuTepii MOHOTOHHOCTi, JOBECTH, WIO JJIA JOBUIBHOTO
HATypajbHOTo N = 2 Mae Micue HepiBHicTs In?7n > In(n — 1) - In(n + 1).

4. loecty, mo gk 0 < a < g, TO Ma€ Micie HepiBHICTh 1 + ctga < ctg% :

BapianT 5

. 1
1. JloBecTy, 1m0 AKIIO Touka (X; y) 3HAXOAUTHCA Ha Koii X2 + y? = a?,1o =t m2=

2. Jloectr, mo skmo a’ + b2 =1ic? +d? =1, 10 |ac—bd| < 1.
3. BUKOpHCTOBYIOYHM KpUTEpPii MOHOTOHHOCTI, JOBeCTH, IO VX € R BHKOHY€ETHCS
HEpiBHICTh e* = 1 + x, mpuyoMy 3HaK piBHOCTI Oye suire B Toumi x = 0.
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o 1 1
4. JloBeCTH HEPIBHICTH + > 2.
log,®m logsm

BapiaHT 6
.. 1
1. JloBecTr HEPIBHICTH + + st to (2n+1)2 <7
2. JloBectw, 110 VX € R Mae Mmicue HepiBHicTs |a cosx + bsinx | < Va? + b?.

BkaziBka. BBecTn 1onoMiKHUI KyT 1 BAKOPUCTOBYBATH HEPIBHICTH | Ssinx | < 1.

2 1
3. JloBecTH, 110 I JOBUIBHUX HAaTypaabHuX uncen N> 11k >2
| 10 JUIst 1T yp K1+ =1 1/— Km

BxkasiBka. JlocaiquT Ha MOHOTOHHICTE QyHKII0 f(x) = Ve—1-¥%x.
4. JloBecTH, 1110 AKII0 @ > b > 0, To Ma€ Miclie HEPIBHICTh a*b? > alpe.

BapianT 7

. 1
1.4xmo Touka (x; y) HanexuTh npsaMiii x + y -1 = 0,10 x% + y? > 7
WX X2
g X1 X1
3. JloBecTu, IO AKIIO 4, b — KareTu MPSAMOKYTHOrO TPUKyTHHKa, To a + b* > 2,
Ko a + b = 2.

Vs . .
2. loBecty, 1m0 Sk 0 < x; < x, < ~» TO BUKOHYETBCS HEPIBHICTH

1+b
4. JloBectu,mo skmo a > b >0, To Mae Micle HEPIBHICTh logm <log,,— Tra

nem > 1.
BapianT 8
1. JoBectn, mo skmo Touka (X;y;Zz) 3HAXOAUTHCA Ha InomuHi X +y+z =0, TO
xy+yz+zx <0.
3
2. Jlosectu nepisnicts (a + Vb2)” — b2 > a(a? + 3bVb).
3. BUKOpHUCTOBYIOUM KpPUTEPI MOHOTOHHOCTI, JOBECTH, IO Ui BCix x >-1, x # 0

2
. X
BUKOHYEThCS HEPIBHICTh In(x + 1) < x + -
sin x+sin 3x+sin 5x+---+sin(2n—1)x

>0.

4. JloBectH, 1m0 Ko X # ki, k € Z, T0

sinx
BkasziBka. [ToMHOXUTH YMCETBHUK 1 3HAMEHHHK Ha Sin X.
BapianT 9
1. SIxmo Touka (x;y; z) HaTEXUTh MIOMMUHI X +y +z = 3, T0 x% + y2 + 22 > 3.
T V2
2.JloBecTH HEPIBHICTH Sin (Z — —sin (x — Z)) > 0.

3. Sxkmo a,b — kareTtu HpHMOKYTHOFO TPUKYTHHKA, TO JOBECTH, IO Ma€ MicCIe
uepiBuicte 2™ (a™ + b™) > (a + b)™, ne neN.

. sinx+tg x o
4. JloBecTH, IO JJISI BCIX JIOIMYCTUMHX 3HAYCHb X BHpa3 P npuiiMae JuIine
JI0JIaTHI 3HAYEHHSL.

BapianTt 10

1. loBectn nepisricts a® + b3 + ¢ > 3abc,xomu a+b +c = 0.
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BkasiBka. JloBecTH HOMOMiIXHY HepiBHiCTh ab + ac + bc < a? + b? + c2.
2. JloBectr HepiBHicTb xy > 1, axmo (x — 2)% + (y — 3)2 = 2,25.
3. Hexait 0< i <a, <-<a,< % BukopucToByt04M MOHOTOHHICTH (DYHKIIIH

sina;+sina,+---+sina,

sin x 1 cos x Ha (Og) JOoBeCTH, 0 tg aq < <tga,.

cosaq+cosay,+--+cosa,
4. losectu, mo x2(4 + log3 y) + 2xlog,y +logsy + 1 = 0.
3a AKuX 3HA4Y€Hb X Ta Y JOCITAETHCS PIBHICTH?

BapianT 11

1. JloBectu, nio sKmo To4yka (x;y) 3 JOAATHUMU KOOPJMHATAMHU 3HAXOJUTHCS Ha

npsimii x +y -1 = 0, To (x+i)2 +(y+§)2 >22—5

BkasiBka. JloBeCcTH HONOMIXKHY HepiBHICTb a® + b? > 5 (a + b)2.

2. JloBecTH, 110 Jy1st OYIb-IKUX TOJaTHUX YUCET a 1 b Mae Miciie HEPIBHICTh
a®> 3a 4 ab+3

27 Tz T

3. HKIIIO a, b — xaTetn IMPAMOKYTHOI'O TPUKYTHHKA, C — FiHOTCHyBa, TO JOBCCTHU, IIIO Ma€

. .. 1
Miciie HepiBHicTs a’ + b% + ¢% > 3 Ko a +b+c=1.

4. NosecTu HepiBHicTh sin* x + 4 > sin x (sin x + sin 2x).

BapianT 12

1. loBeCTH HEPIBHICTb 1+\/_+\/_+ +—> 2vn+1-—-2.

BkasiBka. JloBecT TOMOMDKHY HEPIBHICTh 2\/ n+1-2Vn< \/_ﬁ'

2. Nosecty, mo aist x € [1; 10] mae Miciie HEpiBHICTh Vx —2 < 2\2x - 3.
3. BukopuctoByroun KpuTepii MOHOTOHHOCTI, JOBECTH HEpiBHICTh Inx < x — 1,x > 0.
4. Yucna xq, X5, ... , X, JeKaTh HA IPOMDKKY [0; 1r]. JloBecTH, mo

|sin(x; + x, + -+ x,)| < sinx; + sinx, + -+ + sinx,,.



20

Cnucok peKOMEeHI0BaHOI JIiTepaTypu

=

biox A.IL., Heeepos I'.C. Pemenne HepaBeHCTB. MuHCK, 1962. 43c.

Koposkun ILI1. HepaBenctsa. M.: Hayka, 1966. 56c.

3. Cegpaksn H.M., ABosn A.M. HepaBenctBa. Meroasl pokazareiabcTBa. M.:
®uzmatiut, 2002. 256c¢.

N

3mMmicT
Beryn 3
Metonu 1oBeieHHS! HEPIBHOCTEN 3
MeToj BUKOPUCTAHHS 0O3HAYCHHSI HEPIBHOCTI MK JIBOMA YUCJIAMU 3
Meto BUKOPUCTAHHS BIIACTUBOCTEH HEPIBHOCTEH 4
CUHTETUYHHUI METOI 5
Mertop noBeACHHS BiJl CYIPOTUBHOTO 6
Metoj piBHOCUIBHUX TIEPETBOPEHD 7
Mertop mocuieHHs HepiBHOCTI, 200 METO]T OIIHOK 7
Metoa MaTeMaTHYHOI 1HTYKITiT 9
TpuronomeTpuaHU METOT 10
I'eomeTpuuHmii MeTON 11
Metoa BUKOPHUCTAHHS MOX1THOT 12
I'padiunuii MmetTox 15
3aBaaHHs I CAaMOCTIHHOT poOOoTH 17
Cnucok pekoMeHI0BaHO1 JTiTepaTypu 20



