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1. Tab:mnus kBagpaTin MmoMAMHH HCeT

Jecsrrt Omuons.
1 2 3 4 s 6 7 8 9
1 121 | 144 | 169 | 19 | 225 | 256 | 289 | 324 [ 36l
2 441 | 484 | s29 | 576 | 625 | 676 | 729 | 784 | g4l
3 961 1024 1089 1156 1225 1296 1369 1444 1521
4 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
s | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 5041 5184 5329 5476 5625 5776 5929 6084 6241
8 6561 6724 6889 7056 7225 7396 7569 7744 7921
9 8281 8464 8649 8836 9025 9216 9409 9604 9801
2. Mpocri wicaa, mermui 3a 1000
2, 3 5, 7, 11, 13, 17, 1, 23, B
3, 31, 4, 4 4, B 9 6, 6, L
73, 79, &, 8, 97, 10, 103 107, 109, 113,
127, 131, 137, 139, 149, 15, 157, 163, 167, 173,
179, 181, 191, 193, 197, 1%, 211, 223, 227, 229,
233, 239, 241, 251, 257, 263, 269, 271, 277, 281,
283, 293, 307, 31, 313, 317, 331, 337, 347, 349,
353, 359, 367, 37, 379, 38, 38, 397, 40l 409,
419, 421, 431, 433, 439, 443, 449, 457, 461, 463,
467, 479, 487, 49l 499, 503, 509, 521, 523, 54l
s47, 557, 563, 569, ST, STI, 587, 593, 599, 60l
607. 613, 617, 619, 63, 64l 43, 647, 653, 659,
661, 673, 677, 683, 691, 701, 709, 719, 727, 733,
73, 743, 5L, 75T 76, 769, 773, 787, 797, 809,
811, s21, 823, 827, 829, 839, 853, 857, 859, 863,
877. 881, 883, &7 907. 9l 919, 929, 937, 94l
o47, 953, 967  O7TI, 9T, 983, 991 997.
3. Sasonn apudmieTinar
1. Kosyramwnnui a+b=b+a; ab=ba.
2. Aconiatupmuii: (a+b)+e=a+(b+c); (ab)e=a(te)
3. JiucTpuGy TupiMii: (a+b)c=ac+be.
4. Ui » apoSae
ac_a ,ac_ad
bd bd dd b





[image: image7.jpg]OCHOBHI TEOPETUYHI BIOOMOCTI





[image: image8.jpg]1.6.2. 3apaui Ha crinbHy poboTy

V 3aja4ax Ha CHiMBHY POGOTY BUKOPHCTOBYHOTECS BEIHUHHI:
v obesr Beiei pobotr A (ioro uacto GepyTs 32 OZIMHALIO);
v/ yac {, IPOTATOM SKOTO BUKOHYETHCA poBora;

v : A
v npoaykTusHicTs npaui V. = T (po6ora, 110 BHKORYETCA 33 OAMHHIIO [acy).
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1.6.3. 3anaui Ha cymilui peyoBmH

Slkwo  cymim MiCTHTB & piSHMX pPeYOBHH, MacH AKHMX JOPIBHIOIOTH
My, My, ..., My, TO MACOBA KOHLUEHTPALIiA i -0 PEYOBHHM B CYMillli 0GUHCTIOETHCS
m
Bincotkosuii BMicT 7 -0i pevoBuHM B 0aHili cymiti xopiBHioe z; - 100%.

3a popmynoto: 7, = i=TE(zi+ o+ 4z =1).

1.6.4. 3apaui Ha BigcoTku

. z%
1. Yucno b, piske z % Big uucna a:b = 0%
: b-100%
2.Yncno a,z % Koro craHoBuTs b:a = o
o

1.6.5. 3apavi Ha pyx

Tlpn po3s’s3auni 3a/1a4 Ha pyX MPHITYCKAIOTH HACTYIIHE:
1. Slkuto Hemae criemiaTbHUX 3ayBakeHb, TO PyX BBAKAIOTH PiBHOMIpHIM.
2. IlIBHIKICTE BBAKAIOTh BETHYHHOIO JONATHOK).
3. Bysib-siki Mepexo/ Ha HOBHii PEXUM PYXY, Ha HOBHI HaIpsM pyXy BBaXaioTh
MHTTEBHMH.
TlpH pyci IBOX Tist HA3YCTPIY O/IMH OHOMY 31 IIBHIKOCTAMH vy 1 vy, vac,3a
SAKHH BOHY 3yCTPiRYTECA (IIPH MMOYATKOBIH BizicTaHi Mk HiMi S) HopiBHIoE
S
U+ vy
TIpH pyci B OIHOMY HanpaMKy (v > v, ) 4ac, 32 AKHil Hepiie Tino Ha3oKeHe
Zpyre, N0piBHIOE

S
h =
SlKmo /1Ba Tina pyXaioThCS 110 KOy pajiyca R 3i CTATUMM WIBHAKOCTSMH
2 1 ¥y B PI3HUX HanpAMKaXx, TO Yac Mix iX 3yCTpidamu J0piBHIOE
2rR |
u+w'
TIpH PYCi B OAHOMY HaNPAMKY (v; > ¥, ) 9ac Mix 3ycTpiuaMH IOpiBHIOE
2tR
w—tv





[image: image10.jpg]5. Tlosnarsensist MEBHOT MHOMMHI “HCes

MstoRauia \incen o, Toswauen Hama
sunosomsumors ywony
as<xsh [a:e] BUApi70K (3aMKHeIH IPOMBROK)
a<x<h (a:t) Tirepnan (Biakpiini npoMiscoK)
asgx<b [a:6) HanisiKpHTIHi npoMiskoKk
a<xsh (a:0) Te cave
x>b (bi+) Tipowiat, merionof npsmoi
x2b [Bi+) Te cane
x<a (~01a) «
x<a (~=:a] «
—m<x <40 (=01 +0) Yucnopa npsma

[ J——
1. e o ax= b; x =2 npw @ #0; x & @ mpu a=0, b#0; x €R mpu a=b=0.
a

~b+vb? -dac

2Knazpatie piswmnns: ax® +by+e=0; x, , =" 2% poy 425400 xe@ upn

2a
b <4ac.
7. Ocnosyi anreGpaimi Toromuocti
1.|ab|=|al|6]. 6.a*~b? =(a=b)(a+b)
vi:ﬂ_ 7.(a+b)* =a® +3a%b43ab% +b°
bl o

e

4 (arb) =a® v2ab 40, 9.0’ 4b” =(a+b)(at -ab+b?).

x| 8.(a=b)" =a’ ~3ab+3ab* -b*.

5.(a-b)’ =a*-2ab4b>. 10,4’ -b" =(a-b)(a® +ab+s?)
10" ~b" = (a=B)a" +a" bt bat™ +5™1)

8. Dopyy apupmeniol nporpecii
1. aranmia dopmyna A, =a, +d.
2. opMyna 7 -ro wieHa a, =a, +d(n-1).

3. Xaparepucnia pracruicrs, a, %(ak,n,,,).

4. @opmyna cymn 5 :%(q, +a,)n.
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fi(z) <0,
A=) <0,

I(z) <0
€ 06" exHanna MHoKIH X;yi =Tn: X; U X, U..U X,

PO3B’43K0M CYKYIHOCT HepiBHOCTef

3aysasncenns. KaxcyTs, wo HepismicTs f(z) > g(z) pisrocnnbHa Ha MEOXMHI A
CYKYIHOCTI CHCTeM HEpIBHOCTEH, SKIO MHOKHHA PO3B’AIKiB (w10 Hanexars wiit
MHOXHHI) HepiHOCTI f(2) > g(z) 36iracThes 3 MEOMMHO0 PO3B’3KiB (1m0 Ha-
JIeXaTh Uil MHOKHHI) CyKyTIHOCT CHCTeM HepiBHOCTEIH.

Samina HEpIBHOCTI ilf PIBHOCHITEHO HepiBHICTIO abo 3aMiHa HepiBHOCTi i pi-
BHOCHIJIBHOIO CYKYIHICTIO CHCTEM HEPiBHOCTEH HA3HBACTHCH Pi6HOCUNbHUM ne-
pexodom.

1.4.2. Yucnosi HepisHocTi

Baacmusocmi wucaoeux nepienocmeit

1. Slkmo a > b, T0 b < a.
2.5kmo a>bib>¢ 10a>0c
3. Slkmo a > b, TO ANA NOBUTBHOTO ¢ a + ¢ > b+e

L SR
4.5{Km0a>b|m>0,'roam>bm|—>~;
m”~ m

. a b
AKMO X m < 0,70 am < bm | — < —,
m m

5. Skmo a > b > 0, -rol<l.
e b

6.8kmoa>bic>d 10a+c>b+d
7.fkmoa>bic>d t0a—-d>b—c
8.5xmo a>b>0id>c>0 10 ad > be.
9. 5kmo a > b >0, 10 a" > b"n € N.

10. STkmo a > b > 0, To ¥a > ¥b,n € Nyn > 2.
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Hexait f(z) = az® +bo + ¢, D = b — dac,

Ty, Ty — KOPEHi KBAJPaTHOrO PiBHAHHS, TOL:

D=0, D=0,
La<o <z e {af(N)>0, 2 A<m <z e {af(N) >0,
,i>,\_ —i>)\.

2a 22 —
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OcHOBHI TeopeTHYHI BiTOMOCTI

dlp<m<ie

SA<m<m &

Toy<e<ie

D>,
af (A) >0,

b
_E<)"

D >0,

af (A) >0,
b

% > A

D >0,

af(A) >0,

b
T2 < N

9.2 <A< & af(A)<0;

D >0,
4oz <z <A faf(M)20,

6. A< m <z & {af(\)>0,

D >0,
8.2 <z < A& {af(A) >0,
b

3 %
2 <N

10. 5 <A<z @ af(A\)<0.





[image: image14.jpg]1.1. ToToXHi NepeTBOPeHHS paLioHanbHUX
Ta ippauioHanbHux Bupasis




[image: image15.jpg]it s payionanshusu emenensau wucen. 3sitouenns 6id ippayionansnocmi.
Dopaynu ckopouenozo suoxcens. Afcomomna semuna (wodyns) dilicnozo wucaa.

1.1.1. [Jii max cremensvu (p.g € Q.a > 0,b > 0).

1 o
o= a'=q —=al;
a
a? - a¥ = a?*; a?:a? = a?9;
a\r _a”
(ay =ar-v; (3] = i (e = a7,

1.1.2. [Iii max apudMeTHIHMMH KOPeHAMM
(nkeNn>2k>2a>0b>0).

n
Y — v, f-Fo=0
(way = YF. VTG = kg,
(vay =a; va = R

va <V (0<a<b); W =jai
Ja¥ =ay; =g = Ikl
aysasncenns: sxmo n = 2k,k € Nyab > 0, 10:
%g¥b,  skmoa > 0,b>0;
Wab =
2=a¥/=b, axmo a < 0,b < 0.
b
a _ |4
2\‘/%_2_“ ko a < 0,b < 0
ﬁ, Al 0a<0 .

axmo a > 0,6 > 0
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1.1.3. DOPMy/ I CKOPOYEHOTO MHOKeHHHA (a,b € R).
(a+b) = a® +2ab+b% a2 -t =(a—b)a+b);
(a£b) = a® = 3% + 3ab? £b% ¢® £b = (a £b)(a* Fab+ b%).

1.1.4. AGcomorHa Besunna (MOY.Ib) AiilCHOTO YHCIa.
OsnavenHs:

BractuBocTi:
= 5 2 El 28] 4
1) |ab| = 1allb; 2) |b =t
3) la —b| <1ar+bl; 4)1a1—|b] < |a +b] < 101+ (D]
5) Va? = lak; 6) |a +b] = tal +|b] & ab >.0;

7) la +b] < 1a1 + |b] & ab < 0;
8) |a—bl=1a1—[b| & (a—b)b>0;
9) |a —b| > 1a1—|b] & (a—b)b < 0;

10) 1a1 < |b] & a® < B%

1.2, PauioHanbHi Ta ippajioHanbHi piBHAHHS
3 OAHUM HeBifOMUM

Pisnocusni ma HepigHOCITbHI NEPEMEOpenHA piGHsHb.
Ocnosii Memodu pose Raanns pisHans.

1.2.1. PiBHOCHNBHICTb PiBHAHB

Oénacmio eusnauenns (06MACTIO JOMYCTHMUX 3HAYCHB (O13)) pisusHHA
f(z) = g(z) wamaerses mmoxuna D(f)ND(g), xe D(f) i D(g)

— obnacti BusHaueHns QyHkuii f i g.

Upeno o wasusacTecs  Kopewem pisuanna  f(z) = g(z), AKwo npi
[iACTaHOBUi HOrO 3aMicTe B PIBHAHHA OJEPKYEMO NPaBUIBLHY HHCIOBY
pisticts f(a) = g(a).

Jlpa piBHAHHS

h@) = 9(@) i k) = g(2), (85}
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1.2.1. PauioHanbHi piBHAHHA

Lini pationaneni pisnsw. Keadpami pisnasis. Pisnaiuua sugix cieneiie,
i 3600mmsen 00 Keadpam. 3ACMOCYSaHHS 6AACTIUGOCTIel KEAOPAMILHILK MHOZ0 e
Teopesa Biema. Teopema Besy ma T acaidwu. PoSK1a0 MHO20AEN 1 AN

Lini pauioHankHi piBHARHA
PiBHAHAA BHIIALY
47" + Oy a0 = 0 @)

ne a; € Ryi= 0,n,0; = 0,28 — HeBiZIoMe, HA3UBAETHCA
winum payioHansHuM PiGHAHHAM.
3ayBakMMO, O PIBRAHAS (2):

a) mae He Gipire 7 KOpeHiB;

6) Mae xoua 6 ouH JiifCHUI KOPiHb, AKIIO N 2% —LkeN;

B) MOXKe HE MaTH AifCHHX KopeHis, aKkmo n = 2k, keN

Y 3aranbHOMY BHIAIKY MpH po3s’a3anHi piBuAHHA (2) BHKOPHCTOBYIOTE pis-
HOMAHITHi MeTOAW (BUJIydeHHA MOBHOTO KBalpaTa, TpyTyBaHHsA, MiACTAHOBKH Ta
i11.), & TAKOK BJACTHBOCTi MHOTOMIEHA

Py(z) = a.z" + Gz T +a=0.

MaroTh MiCLie HACTYIIHI 1m6epOdICEHHA:

1. Skwo pieusns (2) (a; € Zyi = 0,0, = 0) Mac payionanshuii Kopitio %

mo p ¢ Oinenukom wucia g, a4 QinbHUKOM — HUCAA Oy -

Zokpena, 11020 YinUM KOpeHeM MOJCYmb Gymu minbku OLTbHUKU HUCIA g -

2. Skwo pisnsinsa (2) Mac Kopite T = @, MO MHOZOUIEH P,(z) modxcna poskia-
cmu na muovicnuku:  Py(z) = (z — a)Pya(z),0¢ P, _y(x) — desxuti mHozou=
nen cmenensi n— 1.

3. Swuo na kinyax eidpizka [a;b] suauenns mnozounena P,(x) maiom pisti
suaxu, mo na inmepsani (a;b) icuye npunaiimi 00UH KOpiNb 1fb020 MHOZOH-
aena.

KeapparHe piBHAHHA
a) IToene keadpamie pienuns:
a® + bz +c=0 (a.bce Ra=0) (3)

—4ac

— chopmynu Kopenie piGHAHHA (3).

s D =b? —dac — Ouckpuminanm KBaapaTHOro pisasrnd (3).
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2]

)

Skmo D > 0, To piBuanus (3) Mae ABa AificHi pisui KopeHi:

—-b+D —b-vD
&1 syl =R

2a 2a
Slkmo D = 0, 1o piBHAHASA (3) Ma€ JBa OJHAKOBI KOpeHi
T =3 = —i.
2a

Skmo D < 0, To piBHanHA (3) He Ma€ JIHCHUX KOPeHiB.
SIKmo 71,7, — KopeHi piBHAHHS (3), TO

ar’ +br+c=a(z—2) (e —x).
3eedene keadpamme pieHAHHA:
2 +pr+q=0(pgeR) @

il g > 0, To piBHAHHS (4) Ma€ KopeHi:

5 = B
ko D 7

T = ~§ =+

4
Skmo z;, 7, — KopeHi piBHAHHA (4), TO
Ptprtg=(z-a)(c-n).

Teopema Biera (npsama).
7+ =-p,
Ao T, Ty — Kopeni pienanns (4), mo 205 = 4.
Teopema Biera (o6epuena).
Axuo wuena Ty, Ty mai, yo T, + Ty = —p, BTy =g,
mo xy i Ty — Kopeni pinanua (4).
Poamiugernta xopenie keadpammozo pisnsuia eidnocHo vaicaa \ € R
Hexait f(z) = az® +bz + ¢, D = b* — 4ac,

&y, Ty — KOPeHi KBAAPATHOTO PIBHAHHS, TOLI:

D>0, D20,
LA<z <z 1af(N)>0, 2A<m <m & {af(A)>0,

b b
e e
% > A %2 A




[image: image19.jpg]TNiniliHi cuctemun

JlocaiukyiouM CHCTEMH IBOX MHIfHMX PIBHAHE i3 1BOMA HEBIIOMHMH
oz +by=a,
ar + by = o,

ze a;,b;,c; € R,i = 1,2, KOPUCTYIOTBCA HACTYHHMH MEEPOACEHHAMU:

by

[ 3 i
a) AKIO = I B TO CHCTEMA Ma€ EOUHUiI PO3B’S30K;
O h

©6) K10 , TO cucTeMa Mae Geaniv O3B’ A3KiB;

a
B) AKIIO —-

o Lbins
n b
:‘2 = »—' TO CHCTEMA He Mae PO]B SA3KIB.

o

CUMeTpUYHi cucTemu
CucTeMy piBHAHD BUTIALY

P(z,y) =0,
Q(zy) =0,
ne  Pzy) Ta  Q(z,y) €  CUMEMPUYHUMU  MHOZOWIEHAMU

(T06TO MHOTOUNIEHAMH, AKi HE 3MIHIKTHCA MPH samiHi = Ha y i y Ha I)
HA3MBAIOTE CUMEMPUUHOIO CUCTEMOI0 PIBHAHD.




[image: image20.jpg]1.5.2. EnemeHTapHi nepeTBopeHHs rpadikis dyHKuii

Baaxatoun Bizomum rpadik Gyrxuii y = f(z). posrmsHemo reoMeTpHuHi ne-
PETBOPEHHA, 32 IONIOMOTOI0 AKMX MOXKHA JicTaTi rpaiki HOBUX QyHKLUIH.

1. Tpadix dynxmii y = —f(z) cumerpuunnii rpadiky pynxuii y = f(z)
BiHOCHO oci abermc.

2. Tpadik dynxuii y = f(—z) cumerpuunnii rpadiky dpynkuii y = f(z)
BiIHOCHO OCI OpAMAAT.

3. Ipadix bynkuiiy = —f(—z) cumerpuunnii rpadiky pynxuii y = f(z)
BIIHOCHO MOYATKY KoOpAMHAT (aG0 chverpuuHHmii rpagikyy = f(—z) BimHOCHO
oci Oz).

4. Tpadix dyskuii y = f(z —a) moxHa nicratw 3 rpadika dymii
y = f(z) napanensHnM nepeHecerrsM (3cysom) fioro B3noexk oci Or Ha lal mpa-
BOpyd, fkmo a > 0, i nisopyy, sxmo a < 0. Lle neperBopeHHs MOXHa 3AiCHHTH
IapanensHIM NEpeHeCERHsM OCi OpAHHAT y3/108K oci O Ha BETHUHHY —a.

5. I'padix ¢ynxuii y = f(z) +b moxna aicratn 3 rpadika ¢ynkuii
y = f(z) napanensHuM nepeHeceHHsM (3cyBOM) HOrO y370BX OCi OpAMHAT Ha
|b] omurus Bropy, skmo b > 0, i Baus, sxwo b < 0. lle nepeTBopeHH: piBHO-
CHIIbHE TepeHecerHto oci Or Ha BeMuuny —b.

6. Tpadik dysxuii y = kf(z) moxna gicrati 3 rpadika yukuii y = f(z)
po3TATOM aB0 CTHCKAaHHAM HOro Mo oci OpAuHAT nponopuiiino koediuienty &
(axmo k > 1, To rpadik posraryetscst B k pasis, axmo 0 < k <1, To rpadix

1 . ;i
CTHCKYEThCS B ¥ pasiB). AGCLMCH TOYOK TIPH LIbOMY 3a/MIIAIOTECA HE3MIHHHMH.

Skmo k < 0, To criouatky Gyayemo rpadik dpymkuii y = |k| f(z), a notim Bigo-
Bpaxxaemo cumerpuuHo oci O,

7. Tpadik dpyuxuii y = f(kr) moxua gictaty 3 rpadika Gpynkuii y = f(z)
CTHCKaHHSM 00 PO3TArOM oro B3foBs oci abemuc mporopuiiiHo koediuienty &k
(skmo k > 1, To rpadix cTrckaeTes B & pasis, skmo 0 < k < 1, To rpadik pos-

1 . o
TArYETBCA B 1 pasie). OpIMHATH TOMOK TIPH LBOMY 3aTHINAIOTECS HE3MiHHUML.

Slkmo k < 0, To criowatky Gyayemo rpadix ¢pyskuii y = f(|k|z), a motim Bixo-
Bpakaemo foro cuverpraHo oci Oy.
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8. Tpadix ¢ymxuii y =|[f(z)| wmoxna micramn 3 rpadixa pymxumi
y = f(z), BpaxoByroun, mo

f(z), npu f(z) > 0,

i) l—f(z), mpu 1) < 0.

TobTo cumeTpHuHO BiZoGpakaeMo A0 oci Oz Ti wacTHHK rpadika
y = f(z), axi nexars mmicae Bix oci Oz, a BCi waCTHRH, AKi NeXaTh BHIE i Ha

oci Oz sanumaemo 6e3 3minu.

9. Tpadix ¢ymxuii y = f(1z1) moxua gicratu 3 rpadika dymwii
= £(x), spaxosyioun, mo
f(@), mpnz >0,

e f(-=z), mpnz <O0.

Dynkuia f(1z1) napua, Tomy ans z < 0 i rpadik € cumeTpuuHHM BifoGpa-
HKEeRHAM 10710 oci Oy no6ynoBanoi yacTu rpadika st z > 0.

10. Tpadix dymxmii y =|f(1z))| moxwa nicrati 3 rpadika pynuii
y = f(z1), samummenmy Ges aminu B iforo YaCTHHM, AKi JIeKaTh BHILE i HA oci
Oz, a 9acTHHM, IO JIEKaTh HIKYE Bif oCi Oz, cuMeTpidHO Bifo6GpasuTH BigHOC-
HO wi€i oci.

11. Teomerprranmii 06pas sanesmnocti |y| = f(z) npu y > 0 36iracts-
©f 3 THMH YacTuHamy rpadika gyuknii y = f(z), axi nexats suure i Ha oci Oz
(f(x) = 0), anpn y < 0 ¢ ix cHMeTpHHHNM BiZOGPaXEHHAM BiHOCHO Oci O,

12. Feomerpuunuii 06pas sanexnocti |y| = |f(z)| npn y > 0 36ira-
ereed i3 rpadikom yrxuii y = | f(z)], a mpu y < 0 € foro cumerpranIM Bino-
GpaxenHam mozo oci Or.

13. T'eomerpwranmii 06pas saxexnocri |y| = f(1z1) npu y > 0 36ira-
€TbCA 3 THMH YaCTHHAMKU rpadika ¢pynkuii y = f(1zl), aki nexars sBume Bix oci
Oz, anpn y < 0 €ix cuMeTpiamiIM BiToGpakenHaM wozno oci Oz.

14. TeomeTpuunmit 06pas sanexHoci |y| = | f(z)| mpr y > 0 36ira-
€Thea 3 rpadikom Gynxuii y = | f(1z1)], anpu y < 0 € fioro cumeTpraHIM Bizo-

6Gpaxennsam mozo oci Oz.




[image: image22.jpg]9. Bophy:mt reomerpinHo npor pecit

1. 3aransna opmyna bu=ba (920.5,#0)
2. Gopuyna 7 -ro wiena b, =bg""
3. XapakTepHCTHYHA BIACTHBICTS b =b, b,
b, npn g
4. D 2 it
bl 1w g1
q
. & " e by
5. Mopyzia CYMH HeCKiH{eHHO CIaZUHOT TeOMETPHHHOI nporpecii s e
-9
10. Jlesud cymat

L 14243+ .40

-;—n(n-ﬂ) 2 1P+2%+

3 1424 —:-n*(nﬂ)’. 4 143+54.42n

5. lz+31+...+(2n~1)3=%n(2n—lx2n+l). 6 0 +3+4{2n-1) = (2 -1}
% l~Z+2-3+...+n(n+l)=§n(n+an+2)

(n+1)n+2)(n+3)

8 1:2:3+42:3-4+.4n(n+1)n+2)=

1,1 S |
T2 Z.3-{»...*»("_1)"71 e
1 1 1 1 !
123 2 fed) 4 faeifne2)

e

x+(mx-n-1 (+41)

(1-%)

a, — jtotaTHi 4neia)

1x+2x% +30b 4 " =

1. Cepeani semrnmn (4.,

_atat.da,

LA — cepenuic aphdaeTHE
n
2.G=4may~a, — cepemie reomerpune.
0t
3.H= ik —} — ceperuic rapMouie.
a,

4. K = Mo} +ai+..+a?) — cepemne kaanparme,
n

Maioms, sicie nepinrocti H <GS ASK.
PiBHOCT A0CArAIOTLCS JTHILE TPH a





[image: image23.jpg]1.7. ToKa3HMKkoBa Ta NorapudmivHa chyHKuji. Morapudpmu.
ToKa3HUKOBi Ta NOrapUApMiYHi PIBHAHHS | HepiBHOCT

Ioxasnuxosa i sozapudmisna dynyit ma ix sxacmusocmi. Jlozapugbst

Toka3sHukoBa yHKUA

1. Dynkyiio, 3adany HopmMynoI0 y = a*,(a>00a=1)
HASHBAIOTH NOKA3HUKOE0I0 (IYHKUIEN.

2. OcHoeHi 6AQCMUBOCT NOKAZHUKOBOT Pyrcyii:
a). OBnacts sussagents D(f) = R.

6). MHOXHHA 3HAYEHE E(f) =R,

8). f0)=0a’ =1

r.Mpu0<a<l (ynKuis cnaHa: 7 < I < a” > a™,
anpu a > L dysKuis spocTaiosa: ) < I 2% g™

TNorapudmiusa dyHKuis
1. @ynxyito, 3adany Popmyaoro y = log, z,(a > 0,a = Lz > 0)
HA3UBAIOTE 102apUMINHOI0 PYHKUIEN.

2. Ocroeni 6AaCMUEOCTI N02APUPMIMHOT dymryii:
a). OGnacTh BU3HAYCHHA D(f) = R;.

6). Muowua sHavens 5(f) = R

). f(1) =log,1=0.

r). Mpu0<a<l (ynkuis cnagna: 0 < 7 < 23 & log, 7, > log, T2,
npn a > 1 ymKuis spocratota: 0< 2 <@ & log, 7 < log, T
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1. Jlozapugmom nonmarroro wncna M 3a OCHOBOW a, gme a > 0a =1,
HA3HBAETLCA NOKAIHUK CMENEHA, N10 AKOTO MOTPIGHO MimHecTH a, mO6 ficTaty
uncno M, tobro, log, M = b, sxmo a* = M.
3 o3naueHHs norapu(Ma BHILIHBAE TOTOKHICTS

a M = M (a> 0,a=1M > 0),
AKY HA3MBAIOTH OCHOBHOIO 102apudmiunoro momocuicmio.
3okpema, log, a = 1,log,1 = 0.
2. lpasuna aozapugmyemos ma nomenyiveania arzedpaiux supasie:
a). Tozapughm 0obymxy:
log, AB = log, A +log, B,(A> 0,B > 0).

6). JTozapupm wacmru:

lugu% = log, 4 —log, B,(A > 0,B > 0).
6). Jlozapupm cmenens:
log, A" = nlog, 4,log,. A = %Iugﬂ A(A> Okn € Rk = 0).
2) lozapugpm xopensn:
log, ¥4 = %Iog,‘ A (A>0keNk>2).

3actocosani B 380poTHOMY HANpAM L (OpMyTH HA3HBAIOTS
opmynavu nomenyirosanns.
0). Ysazansuenns npasun nozapugmyeanns:

log, zy = log, 1z1 + log, |y|,(zy > 0):
105.‘5 = log, 121 - log, |yl,(zy > 0);
log, 2*" = 2nlog, iz1,(1z1 > O,n € N);
log, 2 = f—;logn 1z1,(n,k € N).
3. @opmyaa nepexody 6id oduiei ocnoeu do inwoi:
W M

log, M :“’Lia >0a%= LM >0b>0b=1).
log; a
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[image: image26.jpg]2.1.3. 3HaKy TPUrOHOMETPUYHMX hyHKLiN

Tpuronomerpuysi QyHKILii KYTiB, W0 3aKiHIYIOTECA B PI3HUX HBEPTAX KOOP-
JMHATHOT TLIOUIHHH, MAIOTh 3HAKH, BKa3aHi Ha pHC. 6.

yh /2 Y4 /2
I 1 i
5 o + 0 o it 0
O 2n T 0| 2% & 0O 2n T
- -1+ + ] -
1l v ), v I v
Cunyc i KocekaHe Kocunyc i cexatc TaHreHe i KoTanreHc

Puc. 6

2.1.4. 3HaueHHs TPUTOHOMETPUYHUX hYHKLIR AEAKNX KYTIB

Giial il ju ul ut x w 3r o2
f(e) 6 4 3 2 2
sina 0 1 V2| B 1 0 3 0
2 2 2
cos o 1 ﬁ £ 1 0 -1 0 1
2 2 2
tga I A 1 ~30 [ me 0 - 0
73 icuye icaye
ctga e V3 1 L, 0 e 0 =
icHye 3 icHye icuye
2.1.4. TapHicTb Ta HenapHICTL TPUTOHOMETPUYHMX dhyHKLiH
Dynxuii cosa i seco — napwi, pyRKuii sin o, coseca, tga, ctga — , To6TO
cos(—a) = cosay sec(—a) = secoy
sin(—a) = —sino;  cosec(—a) = —cosecoy

tg(—a) = —tgay ctg(—a) = —ctgo.
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[image: image29.jpg]2.1.5. MepioAn4HICTL TPUrOHOMETPUYHIX (hYHKL#

@ynkuii  coso,sino,seca,coseco  MAOTh  HAWMEHIMH  JOAaTHHi
(ocHoruii) mepiox T = 2w, ¢ymkuii tga Ta ctga MalTh HaliMeHmHI
nonarauii nepion T = w, To6TO:

cos(a + 2wn) = cosoy
sin(a + 2mn) = sino;
tg(o + mn) = tgoy
ctg(a + wn) = ctgo,(n € Z).

s : " 2
Qynkuii  cos(wa +¢) i sin(wa +@) maioTe  mepiox T:%.

ynkuii tg(we + ) i ctg(wo + ) MatoTs nepion T = %

Haitmenumii  gozathmii mepion cymM nepiogmuHMx QyHkuii  fi(z) +
+£(x) 4 ... + f,(z) nopiBHIOE HaMeHIIOMY CIIiIBHOMY KpaTHOMY fepioiiB A0~
J@HKiB, AKIIO BOHH CTHBMIpHI.

sl

3ayearncenna. 3HaueHHs TPUTOHOMETPHUHMX (YHKUIH BiX KyTiB +o + So

n € Z, 3BOAATECA [0 3HAYEHb TPUTOHOMETPHYHMX (YHKIIH B KyTa o 3rigHO 3

dopmynamMu 3BeIeHHS, NApHICTIO Ta MEPioANYHICTIO.
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DopmyaH 3BeleHHI

@ynxnii xyris (90° + a), (180° + ),
(270° £ @), (360" + @)

1 npaemao II mpammao
BuanaunTn usepts 0°, 180°, 360" 90°, 270°

AL
VETR

36epiracTsca 3MiHIOETBCH

180°|
-
270°
Hpuxaamn
1. sin (270" - @) = - cos a
I usepts 270"
cHEYC Bix'emumit sin amiHIOETHCH Ha cOS

2. tg (180 +o) =tg o
III uBeprs 180°
TAHTeHC JOAATHMM ¢ysxnis tg sbepiraerscs
@ynxnii cymm aprymenrin

sin (« + B) = sin « cos P + cos o sin B;
sin (a - B) = sin « cos B — cos o sin B;
€08 (& + B) = cos a cos P — sin « sin B;
©08 (o — B) = cos & cos P + sin « sin f;
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2.2.2. DopMynu 3BeaeHHs
e -« %—u ;-Hx I i L 3—“+u
f(e) 2 2
sina | —sina [ cosa cosa sina | —sina [ —cosa | —cosa
cosa cosa sina | —sina | —cosa [ —cosa | —sina | sina
tgo —tgo ctga | —ctga [ —tga tga ctga | —ctga
ctga —ctga tga —tga [ —ctga | ctga tga —tga

Ipaguno. Skuo Ky'm MalOTb BHMAA —, T+ o, To yHKuii 36epiraiots

HAMEHyBaHHS; 1715 Ky-rm = :!: n, 2 LY o (yHKuii 3MiHIOIOTS HaliMeHyBaHHS Ha

criopijHeHe (cnopinHenHMi € (GyHKUIT CHHYC i KOCHHYC, TAHTeHC i KOTAaHTEHC,
CeKaHe i KocekaHc); ‘3HaK (yHKIiT BH3HAYAETHCA 3HAKOM JBOI YACTHHH, AKIO
BBAXaTH KYT (¢ TOCTPHM.

2.2.3. OcHoBHi cniBBIAHOLIEHHS MiX 0BepHEHUMHU
TPUrOHOMETPUYHUMM (hyHKLisIMM

sin(aresinz) = g, cos(arccosz) = z,z € [-1;1];

tg(arctgz) = 7, ctg(arcctgz) = 7,7 € R.

arcsin(sinz) = z,z €

gl; arccos(cosz) = 7,7 € [();

arcctg(tgz) = z,1 € (—~ arcetg(ctgz) = z,z € (0;7).

arcsinz + arccosz = g,z €[-L1); arctgz + arcctgz = g.m ER.

arcsin(—z) = —aresing, arccos(—z) = © — arccosz, z € [-11];

arctg(—z) = —arctgz, arcctg(—z) = 7 — arcctgz, z € R.

arcsin

=
= arccosv1 — z? a:cth_ = arcctg———,z € (0;1).

)

arccosz = arcsinv1 — & a.rct.g]— = (chchJ— € (0;1).
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_ Beg’a-1 .
ﬂgaﬂ_ctgaa—‘&ctgu.'
sin 3a = 4 sin a sin (60" — ) sin (60° + a);
cos 3o = 4 cos a cos (60° — @) cos (60° + a);
tg 3a = tg o tg (60° — a) tg (60° + a);
etg 3a = cig a ctg (60° — «) ctg (60" + o).
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(mns cuHyca i kocuHyCa — hopMynM NOHMKEHHS CTeneHs)
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®opMyNM NEPETBOPEHHS CYMM | PI3HNLI TPUTOHOMETPUYHUX yHKLi# Y AOBYTOK

sina + sinB = 2sin > ;L B cas “—%ﬁ @5)
shmfsinﬁ=2sin“;Bcos“;'ﬁ. (26)
cosc\+cosﬂ:2€bsu+a cos dnd: @7)
2 2
cosu—cosﬁ:—Zsinu;B sin “:B‘ (28)
_ sin(a £8) i
tg&itgﬂ————cosncosﬂu‘ﬁz 2+1m,n€Z. (29)
ctgo botgp= BBED 5 nnez. (30)
sinacsin
®opMynK NepeTBOPeHHs FOBYTKY TPUTOHOMETPUYHHUX yHKUIR Y CyMy

sinu~sin6=%(cos(a—ﬁ)—cos(u+ﬂ))» @31)
cosa - cosB = %(cus(m —B) + cos(a + B))- (32)
sinorscosfle %(s‘m((\ +6) + sin(a — B)). (33)

3aMiHa TPUTOHOMETPHYHMX (DYHKLl Yepes TaHreHe

X NONOBMHHOTO ApryMeHTY (yHiBepcanbHa 3amina)
(34)
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IleperBopernst NOGYTKY TPHIOHOMETPHUHMX
dysxuii B eymy

eosacaeﬂ-%(ws(a+ﬁ)+cos(a—ﬂ));
sinusinﬂ~%(eos(a—p)—ws(a+li)):

sin o cos = & (sin (o + B) + sin (@ - B);

_ tgattgp
tgatgp= ctga+etg B’

_ctgatctgp
ctg a ctg B = o Gap

IleperBopenns aarefpaiunaoi cymu
TPHTOHOMETPHUYHHX (YHKUiHK B K00yTOK

sin o + sin p:zsin%ﬂm“—gﬂ;
sin o~ sin =2 cos T3P gin %8
mu+mﬁ=2m%ﬂm%ﬂ:
mu—oosB:—Zsin%ﬂsin%ﬁ;

tgattgp = sin (@ B)

cos o cos B’
dgategp = SmEra),
sin « sin p
asin a+bcos o = Vaa+bzsin(u.+(p),
a
cos ¢ = B
a® + b°
Ae e b
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[image: image36.jpg]Dyuxmis y = sinz
1. O6nacts Bu3Hauenns R; MHOXMHA 3HAYCHD [~31].
2. HenapHa (rpagix cumeTprunuii BiHOCHO T09aTKy KOOPAMHAT);
nepionuyna, Haiivenumii Jogatanii nepion T = 2.
3. 3pocrae npn
—%+2’:m <z< g+27m.
crazae npu

§+21m<z<32—ﬂ+27m,nel.

- & 3 ™
Haitmenui 3avenns sinz = —1 nabysac npu r = 5 + 27n,

I . ®
a Haibinbwi sHauenns sinz =1 —npn z = E‘ +2nn,n € Z.

4. sinz=0mnpu z="rnne€Z:

sinz > 0,z € (2rn; ™ + 2wn);sinz < 0,

z € (% + 27n;2% + 27n),n € Z.

5. Henepepsha i audepenuiiiosua npu seix z,
(sinz)' = cosz.

6. T'padikom € cumycoina (puc. 7).





[image: image37.jpg]@ynkuia Y = COST
1. O6nacts BusHauerns R; MHoxuHa 3nadeHs [—1;1].
2. Tlapwa (rpadik cumeTpuaHmii BigHOCHO oci 0Y),
nepioMyHa, HaMEHIIHI TORATHHH nepioa T' = 2.
3. 3pocrae npu

7+ 270 < T < 2% + 27n,

cnajiae npy

2nn < z < W+ 2xn,n € Z.
Haiimeni 3Hauenns cosz = —1 Habysae npu & = 7 + 27n,

2 HaliGiBI 3HAYEHHS cosz = 1 —npH T = 27n,n € Z.

4. cosz:Onpnr=%+7r'n.n€Z:

cosz> 0z € (-3 + 2o + 2rnscosz < 0,

ze (% + zm;%" + 21(71).11 ez

5. HentepepsHa i andepeHuiiioBra npu BCix z,
(cosz) = —sinz.

6. Tpachikom € Kocuuycoiza (puc. 8).





[image: image38.jpg]Po3ntin 2. TpuroHomeTpis

Dyuknia Yy = tgz
1. OBnacts Bu3naverHs R \ {z = % + mn,n € Z},

MHOXHHa 3HaYeHb R.

2. Henapna (rpachik cHMeTpHUHMIA BITHOCHO MOYATKY KOOPAMHAT),
nepionnuHa, HakMEHIINHA JoxaTHuit nepion T = .

3. 3pocTae Ha KOKHOMY 3 IPOMIKKIB
s s
(—5 + ’1(",5 + ’Kﬂ).

4.tgz =0 npu z = wn,n € Z;
™
tgz > 0,z € (wn;i +1m);t
™
gr<0ze (E+1rn;1t+ 'vm),n €Z.

5. HenepepsHa i nu¢epenmitionsa B 06/1acTi o3HaueHHs,

(tga) = 4.
cos"

6. 'padpikom € TanreHcoina (puc. 9).

A

=

A

g

-
ISR, . TS

L)





[image: image39.jpg]Dynxnia y = g7

1. O6nacts BusHadenns R \ {z = 7n,n € Z},

MHOXKMHaA 3HadeHb R.

2. Henapwa (rpadik crMeTpusmiii BiIHOCHO M0YATKY KOOPAHHAT),
repioandHa, HaiMeHumii nomarruit nepion T' = T

3. Ciazae Ha KOXHOMY 3 IPOMDKKIB (T7;T + TN s

4.chgz=0npnz:%+wn,nelz

ctgr > 0,z € (-m;% —+ ‘nn);ctgz <0,

w
z.€ (E+ﬂn;ﬁ +‘W7L),V‘L €.

5. HenepepsHa i audepenuifioBra B ofacTi BU3HAYCHHS,

ctgz) = — ;
(ctg=) sin’

6. I'pachikom € xorasrencoiza (puc. 10).

[ i/ T 3m/2 2m




[image: image40.jpg]@ynknia y = arcsinz

Apkcunyc — dyHKis, 0GepHeHa 10 CHHYCa Ha MPOMIKKY [—g; g]

T
1. O6nacts BusHadenHs [—1;1]; MHOXHHE 3HAYCHD I 3 ]

2. Henapua, arcsin(—z) = —arcsinz
(rpadik cHMETpHHIHHIT BITHOCHO NOYATKy KOOPAHHAT);

. L
3. 3poctae, HabyBatouu HaliMeHIIE 3HAYEHHA —a npu T =

s w

Ta HaibinbuIe 3HAYEHHS S U T = 1.

4. arcsin0 = O.arcsinz > 0 1pn z € (0:1],
arcsinz < 0 npu z € [-1,0).

5. Henepepsna na [—1;1] i andepeniiionsa npu seix = € (—11):

1

(arcsinz)’ =

Ipadik QyHKuii y = arcsinz JICTAEMO CHMETPHUHMM  BinOGpaXeHHIM
" - . o . -
CHHYCOITH, B3ATOI Ha BiIpisKy [—-2—; E] BiTHOCHO TIpAMOT Y =T

(puc. 11).





[image: image41.jpg]@yHKujis Y = arccosr
Apkkocunyc — (ynKuis, 06epHEHa 10 KocuHyca Ha npomixky [0;7].
1. O6nacTs Br3HaveHns [—1;1]; MHOXHMHA 3HAYCHD [0;w).
2. Hi napwa, Hi HenmapHa, MpHYOMY arccos(—z) = T — arccos .
3. Criazae, HaGyBatouu HalibinIIe 3HAYEHHA T NpH T = -1
Ta HaiiMerIe 3Hauerns 0 npy 7 = 1.

4. arccos0 = g;axccosz > 0 ans scix @ € [-11).

5. HenepepsHa i audepeniiiosra npi BCix & € (-11),

1

(arccosz) = —

6. Tpadix dyHKuii y = arccosz ACTAEMO CHMETPHYHUM BiZI0GPaKEHHAM KO-

cumycoim, B3aTol Ha Biapisky [0;7), BiAHOCHO npAMOl y = & (puc. 12).

@ymxnis y = arctgr

Apkmanzenc — dyHKuis, 0GepHeHa O TaHTeHCa Ha TIPOMIKKY

T
1. O6nacts BusHaueHHs R; MHOXWHA 3HAYCHD (—5: E)'

2. Henapha, arctg(—z) = —arctgr

(rpad)ik CHMETPHYHHI BIIHOCHO MOYATKY KOOpAHHAT).
3. 3poctae Ha Beiit 06/1aCTi BUSHAYCHHA.
4. arctg0 = O;arctga > 0 s seix z € (0:+00),

arctgz < 0 mnaBeix z € (—00;0).
5. Henepepsra i mudepenuiiopna s seix o € R,

(arctgz) = T
6. Tpadix Qymxuii y = arctgz ZCTAEMO CHMETPHYHMM  BioGpakeHHAM
TAHTEHCOImM, B3ATOI Ha iHTEpBani (—%%) BiHOCHO TpAMOT Y = &
(puc. 13).




[image: image42.jpg]@yuxuis Y = arctge
- .. T
Aprmanzenc — (yHkuis, oGepHEHa 10 TAHTEHCA Ha MPOMIXKKY (-E; E)
T
1. OGnacTs BusHaveHHs R; MHOXHHA 3HAYCHD (—E; E)'
2. HemapHa, arctg(—z) = —arctgz
(rpadyik CHMETPHYHHIT BiTHOCHO MOYATKY KOOPMHAT).
3. 3pocrae Ha BCiif 06MACTI BU3HAUEHHS.
4. arctg0 = O;arctgz > 0 s Beix z € (0;+00),
arctgz < 0 s Beix z € (—00;0).
5. HenepepBHa i indepenuiiiosna s Beix = € R,
arctgr) = ——.
(arste) 1+2°
6. Tpadik (yHkuii y = arctgs IiCTAEMO CHMETPHYHHM  BiIOOpaKEHHAM
TAHTEHCOIAM, B3ATOI Ha iHTepBai (— BIIHOCHO mpaMoi Y = &

(puc. 13).
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®ynxnis y = arcctgz
Apxxomanzenc — (pynkuis, obeprena 210 koTanrenca Ha npomikky (0; ).
1. Obnacts Bu3Havenns R;
MHOKMHa 3HaueHb (0;).
2. Hi mapua, Hi HenapHa, nputoMy
arcctg(—z) = © — arcctg .
3. Cnazae Ha Beil o6nacTi Bu3HAYCHHA.

4. arctg0 = %:a.rctgz > 0 nnaBeix z € R.

5. Henepepeua i tudepenmiiiona s Beix z € R,

tgz) = — 5
(arcctg z) T

y = arcclgz [iCTAEMO CHMETPHYHMM BilOOpaKeHHIM

6. Tpadix Qym
KOTaHTeHcoimM, B3sTOi Ha iwrepsami (0;7), BimHocHO mpamoi y =z
(puc. 14).




[image: image45.jpg]§ 5. TPUrOHOMETPUYHI PIBHAHHS | HEPIBHOCTI

¥ Tabmuni HaBeEHO BIACTHBOCTI (hyHKIIH § = arctg x i y = arcetg x.

cnajasEs

y = arctg x y = arcctg x
Ob6nacTs BUSHAUEHHA R R
O6aacTs sHAYEHB (0; m)
Hyni dysxmii x=0 o

Sxmo x € (—=; 0),
TIpomirckn To arctg x < 0; arcetg x > 0
3HAKOCTAIOCTL AKmo x € (05 +), npu BCix X
To arctg x > 0
ITapuicTs Henapua He il opon,
Hi HEMAPHOIO

SpocteERE 3pocrawua Coagna

MPUKNAL 1 O6umcaits cos[z arctg (~§)]

Posé’azanns. Hexait mtg(—%):a, Toi tgu=7%. Banmmemo:

1+tg*o=
©f

3sincu cosZa:Zcos’u—1=2-%—1=ﬂ.

Bidnogidv: %.

s costa=2
sfa’ 10°

5

MPUKNAJ 2 Nosexits, mo arctg %+ arctg % = %

Posé’azanna. Ockineku QyHELiA y = arctg x € apocTaodoio, To

MOXKHA 3aIMCATH:

Bsigcn 0<arctg %+ arctg

0<a.rctg%< arctglz%,

1 =0
D<arctga<arctg1—4‘
1_=n
3 a2,

Omxe, 3HAYEHHA BUDPAa3iB, aUMCAHNX y JiBiil i mpasiit gacTHHAX

piBHOCTI, AKA JOBOAMTHCSH, HAJEXKATH IPOMIKKY (0; %) Ha npomy
npomikky dynkuia y = tg x spocrae.




[image: image46.jpg]¥ rabmuni HaBeieHo BracTHBOCTI (hyHKI y = arccos x i y = arcsin x.

Y = arccos x y = arcsin x
O6aacTs BU3HAYEHHA I35 1) =110
O6nacTs 3HAYEHB [0; m] [*%: g:l
Hyuni dpysrnii wail z=0
Axmpo x € [-1; 0),
TIpomiskkm SHAxmo x € [-1; 1), TO arcsin x < 0;
3HAKOCTAJIOCT T0 arccos x > 0 akmpo x € (0; 1],
To arcsin x > 0
TapzicTs He'e i Henapra
Hi HenapHo©
Snagugran Coagua Bpocranua

Crafasus





[image: image47.jpg]2.4. TPUroHOMETPHUHI uepisnocﬁ Ta CUCTEMMU HepiBHOCTEN

2.4.1. Haiinpocrili TpuroHoMeTpuuHi HepiBHOCTI

Po3B’A3yi0uH  TPMTOHOMETPHUHI  HEDIBHOCTI,  3pydHO  KOPHCTYBATHCA
omuHIIHIM KolloM a6o rpadikom BianosigHoi ¢pywkuii. Haragaemo, mo xHa Komi
3pOCTAHHA KyTa BiIOYBAaeThCs MPOTH PyXy TOIMHHHMKOBOI CTPUTKH. PO3B'A3KH He-
piBHOCTI 3HAXOWMMO Ha MPOMIKKY, JOBKHHA AKOTO JIOpIBHIOE  Mepiofy
hyHKLiT, a TO TX MepiOMIHO MPOLOBKYEMO.

1. sinz > a (puc. 15):
sKmo a < —1, T0 & € (—00;+00);
sxmo —1 < a < 1, 7o arcsing +2mn <z < W — arcsina + 27n,n € Z;

SKIIO @ > 1, TO HepiBHICTH PO3B’A3KIB HE Mac.

0 T x aresinn - rearesing

2. sinz < a (puc. 16):
SKIO @ < —1, TO HepIBHICTh PO3B’A3KIB HE Ma€;
sxkmo —1 < a < 1, To 7 — arcsina + 27n < 2 < 2% + arcsina + 2nn,n € Z;

Ko a > 1, To T € (—00;+00).
Y, ¥

\J





[image: image48.jpg]3. cosz > a (puc. 17);

AKIMO a < —1, To z € (—00;+00);

Akmo —1 < a <1, 10 —arccosa + 2wn < z < arccosa + 2wn,n €
AKIO @ > 1, To HEPIBHICTh PO3B’A3KiB He Mag.

] x “urccosa O arccosu X

4. cosz < a (puc. 18):

AKIWO a < —1, TO po3B’s3KiB HeMae;

skmo —1 < a < 1, To arccosa + 2wn < z < 2 — arccosa + 27wn,n

AKWO a > 1, T0 z € (—00;+00).
i

5. tgz > a (puc. 19):
nmpua € R: arctgu+w11§z<g+7m,nez.

%/

arciga) X

Puc. 19




[image: image49.jpg]286 T e 4t

6. tgz < a (puc. 20):

pu a € R:~%+1m<I§axctgu+‘mL.néZ.

arcta |

'
'
'
'

Puc. 20

7.ctgz > a (puc. 21):
npn @ € Riwn < z < arcctg a + N e

(1)

arceiga

=2

Puc. 21

8.ctgz < a (puc. 22):
npu a € R:arcetga + w0 < T +7n,n € L.

(@)





[image: image50.jpg]Tpuzonomempis. Jlosidxosuii Mamepiax

cos (arccos m) =m (m| < 1);

sin (arccos m) = Jl —m? (m|<1)

1-m?

g (arccos m) = (m e [-1; 0) U (0; 1]);

(Im] < 1).

ctg (arccos m) =
1-m

tg (arctg m) =m;
m

sin (arctg m) =

‘Jldvma
1
©os (arctg m) = H
‘Jl+m2
1
ctg(nrctgm):; (m # 0).
ctg (arctg m) = m;
sin (arectg m) = L H
1+m?
cos (arccig m) = m H
V1 + m?
tg (arccty m)—'l'
-4 g m)=""3
amsinm+amcnsm=% mpu -1<m<1;
mtgm+nmtgm=% opu m € R;
oG L] =T X
arcsin (sin m) =m npu 2smS2,
arccos (cos m) =m upn 0<m<m;
arcg (ig m)=m mpu -~ 5 <m <}

arcetg (ctg m)=m npu 0<m <m;




[image: image51.jpg]Tpuzonoxempis. Jlosidxosuii xamepias

arcsin (- m) = — arcsin m;

arccos (— m) = m — arccos m;
arctg (- m) = — arctg m;

arcctg (— m) == — arcctg m. 4

Haiinpoerimi TpurosoMeTpHyni piBEAHAS

1) sin x =a, x=(-1)* arcsin @ + kn, ke Z, la|<1;
2) cos x =@, x=+tarccos a +2kn, ke Z, la|<1;
3) tgx=a, x=arctga+kn, keZ, acR;

4) ctgx=a, x=arcctga+kn, ke Z, acR.

Hajimpoerimi TpuromoMeTpuuni HepiBHOCTI

1) sin 2 > a.
Ilpu @ =1 Hemae poaB’d3KiB;
npu -1<a<1
27k + arcsin @ < x <= — arcsin a + 2nk, k € Z;
mpu a <-1 x€R.

2) sin x < a.
Ilpu a>1 x€R;
npu a € (-1; 1]
— m — arcsin @ + 2nk < x < arcsin a + 27k;
mpu ae(-o; -1] xed.

3) cos x> a.
IlIpu a21 xe€ @;
upu a € [-1; 1)
2nk — arccos @ < x < 2nk + arccos a;
npu a € (-o0; -1) xeR.

12




[image: image52.jpg]Tpuzonoxempis. Jlosidnoauis mamepiax

4) cos x < a.
Ilpu a e (1; ©) x e R;
mpu a € (-1; 1]
2nk + arccos a < x < 2mk + 2 — arccos a;
npu a € (-x; -1] xe @.

5) tgx<a.

uh—%<x<nk+arctga npu a € R.

6) tg x> a.

x

nk +arctg @ < x <1zk+2

npu a € R.

T) ctg x < a.
mk +arcetga < x < nk+7 Opu a € R.

8) ctg x> a.
nk <x <7k +arcctg a npu a € R
(Bcrozm k € Z).
Toximmi TpHromoMeTpHuBMX (yHKmik
1) sin' x = cos x;

2)
3)
4)
5) (arcsin xf = —L— (-1 <zx<1);
1-2%
6) (arccos x)' = — = -1<x<1)
1-x
7 (arctg 2y = —1
14227
RN |
8) (arccig x) = 1i2

13




[image: image53.jpg]Tpusononempis. Jjosidwosuis xamepiax
Interpan Bij TPHTOHOMeTpWMHNX (YK

1) stxdz:sil:+t;

2) Isilxds=*0°9’*‘;

3) [tgxdr=-Ileossl+c

4) [etgxdx =Inlsin x| +c.
Tpuronomerpuami Qyskuii xyris TPUK)

sin (4 +B) =sin C, cos (A+B)=-cos C,

lill.44-13 (¢ m““’B ~gm &
3 —osg., Diied iR

Merpuuni CHiBBIIHOMEHHN B TPHKYTHHKY

" a __L_'—
Teopema cmmycis. =~ = 5B = G C =28
Pil-a*

Teopema KOCHEYCiB. cos A="—o, —
2ab 1

C VA bt ]
ms:n.%c/b, cos C =

5= %bcsmA 2R sin Asin B sin C.

14




[image: image54.jpg]12. Jlemd Bwkmisi Hepisnocti

1. Hepisnicts Beprymuii (1+a)" 214na (1+a20).

2. Hepinaicts, Kowi %(a, +ay+.+a,)2 4faaya, (a,20)

3. Hepinnicrs Komi-Bymsonctxoro

(@it +aby+..c4ap,)’ < (af +ad+..4a2 )b} +b7 448}

4. Hepinticr. Henepa 2< ( 1 +l) <3.
n

5. sinx <x <tgr, xe(ﬂ;%)

13. Ocnomni maacrimoct storapigna

Llog, (ab)=1log. a+log, b 2 log, (%]» jog. a~log, b
S.dog.a' =tlog,a (a>0,5>0,2>0,2%1) 4log, b=8" (a=1)
log.a
s.a*®t=b (a#La>0b>0) 6.log, a" =n.
14, Jlesnd mivwmmmi rpamm
5 W )
L 2E <. z.um(nlj =ex2,718. 3. fim(1+x)+
T -2 i =
: I In(1+x) J
4]_u'n(l+-] =e. 5 lim——— 6. lim:
e e e L
14x)" -
Hiim =Ina. B.ij(—— 9. limg" =0, (Mq)
e - x i

15. 3aramua cxema gocaivxerms dyruii

1. OGacTs BH3asenss. BepTukaisii acumirorh
2. Tlapicts (Wenapiicts).

3. Mepiossnicrs.

4. Kopeni 1a aaxi.

5. MOHOTONIICTS Ta eKCTpeMYMH.

6. Onyknicrs, (yruyricrs).

7. TopHIoHTATbHI T MoXHA ackNITTOTH,

16. BracTupocti noximof

e [

Ay ey

1 Tudul





[image: image55.jpg]4.1. MoxigHa. OcHOBHI NpaBuna AnepeHLioBaHHA

Moxidnoro wenepepsuoi Gyukuii y = f(z) y Touui ii BH3HAueHHA Iy
HA3UBAETHCA TPAHULS BiJHOWEHHs NPHPOCTY yHKLIT 10 MPUPOCTY apryMeHTy,
KOJIM TIPHPICT apryMeHTY MpsMye A0 HyIuE:

/ Ay flmo+Ar)— flm) _ o S@) = f(%)
— b = 1 :
f'@) Ali-l—‘ic Az =0 Az fiowm 3 -z

Slkmo uA rpamuus icHye, To (Qyukuia y = f(z) y Toumi X, HasMBACTHCH
Quepenyiiiosnoio.

Heobxiona ymosa Ougpepenuiitosnocmi dynxuii y = f(z) y Toumi o
€ il HemepepBHICTb B 1l TOL.

ToXiaHi Bifi OCHOBHUX eneMeHTapHUX (yHKUil

1. C' =0, ne C — crana. 2. 7' =1, ie £ — apryMeHT.

3.(2*) =az®la €R

4. (a*) =d*lnaa>0; (ef) =e.
5. (log, z) = ol lme) 2%,
zlna T
6. (sinz) = cosz. 7. (cosz) = —sinz.
/ / 1
8. (tgz) = ——- 9. (ctgz) = ————-
cos” sin® z

OcHoBHi npasuna AndepeHuUioBaHHs
L (f(@) £ (@) = f@) £ £ @)
(f(@) £E) = { @hE) + hE@)E @)

J@)) _ K@) @) - MDE@
s (43 - 7@ iz O

4. (J(9)) = /') ¢a) u = 9la).

N





[image: image56.jpg]12. Jlesnd Bakmisi HepimHocTi
1. Hepisnicts Beprymuii (1+a)" 214na (1+a20).

2. Hepisnicts Kowi %(a, +ay+.+a,)2 4faaya, (a,20)
3. Hepinnicrs Komi-Bymsonctxoro
(@b +asby . 4a,p,) < (a,‘ +ale.val b +b1’+...+b,f)

4. Hepinticr. Henepa 2< ( 1 +l) <3.
n

5. sinx <x <tgr, xe(ﬂ;%)

6. ||x]—[y x+y|<|x]+]y]
13. Ocnomni maacrimoct storapigna

I.log. (ab)=log. a+log. b

3.dog.a' =tlog.a (a>0,6>0,2>0,z%1) 4 log,o=!l—
o

s.a*®t=b (a#La>0b>0)

14. Jlesnd pavkmsi rpamm
: " :
Lim 2=, z.um(nlj =ex2718. 3. lim(1+x)r
o = G =
g In(1+x
4. ﬁm(l+l) =e. 5. ]m-,(—1 6. lim:
F G  x i)
1+x)" -
7.lim P e s 9.lima" =0, (|qf<1)
P o x 5

15. 3aramua cxema gocaivxerms dyruii

1. OGacTs BH3asenss. BepTukaisii acumirorh
2. Tlapicts (Wenapiicts).

3. Mepiossnicrs.

4. Kopeni 1a aaxi.

5. MOHOTONIICTS Ta eKCTpeMYMH.

6. Onyknicrs, (yruyricrs).

7. TopHIoHTATbHI T MoXHA ackNITTOTH,

16. BracTupocti noximof
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� EMBED Equation.3  ���
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[image: image57.jpg]17. Piamsmonst nomwmoi. y—y, = /' (x, )(x=x, )

18, Juaicn TpyronoMeTpInN dymiii

Tymain inepre
[ o M v
sin L + - -
cos v B, N +
tg + = - =
g + = + L
19. ZuateHIA TPUrOHOMETPIITIX (yHIcuiii esnarx KyTin
Ty Tunepr ey
(3 S I @ % 0 135 150° ra
0 s i " o B w4 swe x
sna |0 LA éa Vel e X
2 i = | 7 2
cos o 1 B3 ‘E l 0 = l . £ E ﬁ =1
2 2 2 2 2 2
g 0 g 1 3 |Beiome| _ 3 -1 g 0
3 3
dga |Heionye| /3 1 i 0 G| 1| -y |Heimye
3 3
20. opmy/mi IBexeHHIA
Dymein Apryer g
B = o e 3_,. Ta
ta 2ea e
sing | cosa cosa sina —sina | -cosa | —cosat sin o
cos sina —sina | —cosa | —cosa —sina sina | cosa
1g¢ dga —ctg o —ga tga dga —ctg o -tga
g tga -go —cga dga tga -tga —ctga
21. OcnoBHi ciBBITHONEHHS TPHT OHOMETDE
2 i 1
sino+cos’a=1; tga-ctga=1; 1go=0% £
cosa  clga
= 1 2 cosa _ 1
1+1g%a = ——=sec’w; clga= 5
cos’ a sina tga
1+otgla= Lo cosec?or seca=

cosat
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4.2. TeOMeTPUYHMIA | MexaHiYHWN i 3MiCT noxigHoT

TeoMeTpUYHMiA 3MICT noxigHoi
Toximua f'(zy) nopisrioe Kymoeomy Koeiienmy notuuHOT 10 rpadika

ynxuii y = f(x) y Touui andepenniropanns (zg, f (1)) :

e g YT
oy A]:IEK‘AI T

Ae Qv — KyT Haxuy IOTHYHOI 10 rpadika GyHKUiT, npoBeseHoi B Touwi AOTHKY.

MexaHi4Hu# aMicT noxigHoi

Sxmo S = f(t) — piBHsHHA TpAMoniHiiHOrO pyXy MaTepiagbHOI TOYKH
(TBEPAOrO Tifta), TO WBAAKICTE UBEOTO PYXy B MOMEHT gacy ¢ JNOPIBHIOE MOXiAHIN
Bill ILIIAXY 32 YACOM y JaHHii MOMEHT acy, To6To

(1) = lim M re lim e+ - f)

OBy
A0 AL At At = S,

4.3. 3acTocyBaHHs NOXiAHOI A0 AOCIMKEHHS hyHKUiN

Kpurepii cranocri dyHkuii
HAas toro, mob ¢yukuis y = f(z) Gyma cramow Ha npomikky (a;b),

HEOOXIIHO Ta I0CTATHBO, 1106 B KOXHiii TOUL LbOT0 NPOMDKKY MOXixHA bynkuii
fz)=0.

MoHoToHHiCTb thyHKuii
Siano f'(z) y xoxiii Touui npomixky (a;b) noxatia, To ynkuia y = f(z)
Ha LEOMY MPOMiXKY 3pOCTaE.
Skuto noxiana f/(z) B koxHiK Touni npomixKky (a;b) Bix’emHa, To dyHKuia

y = f(z) na upomy npomikky cnagae.



[image: image59.jpg]Exctpemymu dyHKuii v = 1(x)

1. Touka 2, € D(f) HasuBaioTs TOHKOIO Marcumymy (Minimyry) yHKuii
y = f(z), AKmo icAye TaKMii OKiNl TOUKH Tg, Y AKOMY /UIA BCIX X BUKOHYETBCS
HEpIBHICTE:

f(z) < f(20),(f x> > [(%))-

3uavenss PYHKUIT y Touwi X, /(%) HA3MBAIOTH MaKcuMyMoM (minimymom)
naHoi pyHKITT.

TouKH MaKCHMyMy | MIHIMyMY Ha3HBAKOTHCS TOUKAMH NOKATLHO20 eKCMpery-
My yHKLIT.

2. Heobximua ymosa excrpemymy dynkuii (reopema Depma). Sxuo He-
nepepsia Qymkiis y = f(2) y TOUII T, Mae eKCTPEMyM, TO ii OXizHa )y
ik ToHL JOPIBHIOE HyJIIO aG0 HE iCHYE.

Touku, B skux noxigna f’(z) nopisHioe Hymo abo He iCHYE HA3HBAIOTH KpU-
musnunu mouxavu Gyuxuii y = f(z).

3okpema, skmo f'(z) = 0, TO TouKa T; HA3MBAIOTH CMAYIOHAPHOIO TOYKOIO
dymuii y = f(z).

3. JlocraTHs yMOBa excrpeMyMy (yHKIii. SIKio npy nepexoni yepes kpu-
THary TouKy X, GyHkuii y = f(x) noximma miei GyHKIii SMIHIOE 3HAK 3 « + » HA

«—», To (yHKILis B Wil TOUII Mae Maxcumy; sSKIO MOXiHa 3MIHIOE 3HAK 3 « —»
Ha «+ », To QyHKUis B uifl Touui Mae minimym. Sxmo moximHa f'(z) npu nepe-
X0Jli Yepes TOUKy T, He 3MIHIOE 3HaKa, TO B TOHUI Ty (YHKUA CKCTPEMYMY HE

Ma€.

4.4, HaitMeH1Wwe Ta HaitGinblue 3HaYeHHs dyHKuii

Jlns Toro, wo6 3HalTH HaliMeHmle m Ta Haibibuie M 3HaueHHS Hemepe-
peoi dykuii y = f(z) Ha sinpisky [a;b], Tpeba 3HAITH BCI KPHTHUHI TOYKH
i€l yHKii, SKi HaNEXaTh BIAPI3KY, OGUHCIHTH 3HAUCHHA naHoi (yHKIUIT Ha KiH-
1AX BifpI3KA Ta B KPUTHYHMX Toukax. ITicas doro BHOPATH 3 LMX 3HAYCHD Hali-
MeHIme m Ta HaiGinbme M.
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4.5. MepaicHa thyHkuii. OcHoBM iHTerpyBaHHs

Oynuis F(z) wasupactscs nepsicnoro dymkuii f(z) wa mpomixky (a:b),
axmo F(z) andepenuiiiosna na (a;b) i CIpaBIIKYEThCA PIBRICTH:

F'(z) = f(z),z € (a;b).
Hesusnauenum inmezparom Gyuxuii f(z) wasmsaetses cykymmicTs yeix mep-
BicHnx F(z) + C' 3azanoi gymkuii. Ananitnasuii samuc:

ff(z)dz = F(z) + C, ne C — crana interpysanus.

Tabnuus OCHOBHYX HeBUIHA4eHKX iHTerpanis (p=-1la>0a=1Lk=0)

ZhH dz _ »
1,fﬂ.u:p+1+c, 2.f?7mm+c.
3.fa‘dz=%+c_ 4 [ed=c +c.

5. fsinzd.r = —cosz + C} fsjn}miz = ——%cos kz +C.

6. [ cosadz = sinz + ¢ fcoskzdz:%sinkz+c.
dz . dr

P Xt 8 [ =g+ C

4.6. BusHayenmit interpan Ta itoro 3aCTOCyBaHHs

®opmyna HitotoHa — IeiGHiua

b
[ @)z = F@l, = F@) - Fa),

ne F(z) — nepicha dynkuii f(z) na [a;b).



[image: image61.jpg]dest. Tt ST e TR e e ae sy

06uucnenHs nnoLy nnockux giryp
1. Inouga kpusoniHiiiHoi Tpanenii, sobpaenoi ua puc. 1 (f(z) = 0):

’,

y7in)

b
s:fﬂmu

Puc. 1

2. Tlnoma kpusoniniiiHoi Tpanelii, s06paenoi Ha puc. 2 ( f(z) < 0):
% :

b
5= fla)ds

3. Inowa ¢irypwu, 306paeroi Ha puc. 3:
b
5= [|f@)de
a

Puc. 3

4. Tlnoma dirypu, obmexeroi kpusivi y = fi(z),y = f(z) Ta npsvavn
z = a,z = b (puc. 4):

22100

b
8= [(h@) - hla)ds

Puc. 4

5. Mnoma dirypu obmexenol kpusivu y = f(z) i y = g(z) (a,b — xopeni
pisasuns f(z) — g(x) = 0 (puc. 5):

b
5= [(@) - g@))ds




[image: image62.jpg]MNAHIMETPIS. [Oosipkoeuii martepian
MpAMOKYTHUIA TPUKYTHUK
[

1. Karer — cepeare mpo-
TIopuiifHe MiX TimoTeHy-
3010 T4 IPOEKILEIO IbO-
TO KaTeTa Ha TilloTeHys3y.

2. Bucora, omymeHa 3 Bep-
IMHA [PSIMOTO KyTa Ha
rinoTeHysy, — cepegHe
OpomopuivHe MiX Big-
piskam#, Ha SKi BOHa
JUTATH TiNOTeRy3y.

. Cyma xBajpatiB KaTeTiB
JOpiBHIOE KBajparty Ti-

TIOTEHY3H.
IIporn xyra B 30° jexwmTe karer, mo 7. Ilnoma Bu3HAgaeTsCs 3a cbopmynm
JIOPIiBHIOE TOJIOBMHI TilOTEHY3H. 1
Paziyc ommcaHOTO KO/1a BU3HAYAETHCS So= ic ~hTa.S = 5“ + b
c ;

3a ¢opmynow R = 2
Pagiyc BIMCAHOTO KOJA BH3HAYAETHCS
3a (opmyIaMH

at+tb-¢

r=—rar=£
2 D



[image: image63.jpg]3.3. TpukyTHUKM

BoBinLHU TPUKYTHUK
a,b,c — cToponn; a,B,y — npotunexHi im kytr; P — TepUMeTp; p — miBre-
pumerp; R — pamiyc ommcaHOro Kona; v — pamiyc BOMCAHOro Koma; S —

nnoma; h,,m,,l, — BucoTa, Metiana Ta GicexTprca, mpoBeieHi 10 CTOPOHM a
Latb>ca+e>bb+ce>aa+B8+y=m

2.5= %ah“;s = V=A== oS = Sabsinn,
_abe
=5
4. a® = b + & — 2bccosa (meopema kocunycis).
a b c

“sine sinf siny

= 2R (meopema cunycie).

6. Tpn Mentianu TPUKYTHHKA MEPETHHAIOTLCA B OIHIi TOMII, AKa JEKHTH CTPO-
TO BeepemHi TpUKyTHHKA. Touka NMepeTHHy MOAINAE MeMiaHu Ha Bipisku, 10B-
KHHU SKHX BITHOCATBCA 51K 2 : 1, MOYMHAIOYHM BiX BiANOBIAHOT BepuIMHH,

7. Tpu GiceKTpHCH TPHKYTHWKA MePETHHAIOTECA B OHIN TOWIL, AKA NEXKUTH
CTporo Beepeauti TpuKyTHuKa. Touka nepetuHy GicekTpuc piBHOBiuIaneHa Bix
CTOpiH TPHKyTHHKA (LEHTp BrHcaHoro kona). Bicexrprca MpH MEPeTHHi mominse
CTOPOHY Ha BiAPI3KH, MPONOPLiiHi NPUIETINM CTOPOHAM TPUKYTHHKA.

8. Tpu BHCOTH TPHKYTHHKA IEPETUHAIOTLCA B OJIHI TOML.

9. Tpn nMepneHMKyIAPH, NPOBEEH] i3 CEPENH CTOPIH TPUKYTHHKA, nepeTn-
HAKTHCA B OJHiH Touwi. L4 Touka piBHOBiLIaNeHa Bifl BEpUIMH TPHKYTHUKA | €
LEHTPOM OIMUCAHOI0 Kosa.

TPAMOKY THUI TPUKYTHUK
a,b —xareru; ¢ — rinotenysa; a,,b, — npoexuii kareta Ha rinotenysy:

1 1 ¢
L8 = Zaks = 5ch. o

3. 0> +* = ¢* (meopema IMigazopa).
5.0 =csina = ccosB = btga = betgP.

PiBHOCTOPOHHiN TPUKYTHHUK

_ a3 _aV3 , a3
1, S i 2ir= 5 SR = 30
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KocokyTHUiA TPUKYTHUK

B

c hl \a
A D b, C
OO S T

EF=a+B-2b-b,
P=F+F-2b-b,
Lot

(s=Vro-aG-bw-9 )

P

r=§,xxes—xmoma,

D — Hanimepm\aeTpJ

aixidy e

6=T

, Ae S — mioma J

C

8. KBaapar CTOPOHH, IO JIEXUTH NPOTHA

TOCTPOTO KyTa, NOPIBHIOE CyMmi KBaj-
pariB IBOX iHmMX CTOPiH Ge3 mogBOE-
HOTO JOOYTOKY OCHOBHM Ha HPOEKII0
apyroi Gi4HOI CTOPOHH HA OCHOBY.

9. Tlnoma BM3HAYAETBCS 33 HOPMysIaMHU:

10.

12.

s=1b-n
S=Vp(p-a)p-b)p-o).

LleHTp BOMCAHOTO KOJIA JIE€XUTh B TOMII]
nepetuHy GicexTpuc, a pajiyc Bmuca-
HOTO KOJIa BHM3HAUAa€TbCS 33 (hopMy-

) S
JoK0: r = —,
14

. HeHTp ONMCaHOTO KOJIa JIEXHUTh B

TOUNi MEPEeTWHY MEPHEHAMKYJSPIB A0
CepefMH CTODiH, a pajiyc ONHMCAHOTO
KOJIa BH3HAUAETBCS 3a (POPMYIIOKO:
R=% b-c

T 48

BicexTpuca BHYTPIITHBOrO KyTa TpH-
KyTHUKA IiTUTh OCHOBY Ha YacTHHH,
TIPONOPIIKHI OPHIETTTAM CTOPOHAM.

A D B
CD — G6icekTpuca
[
. MeniaHn TPUKYTHHKA NEPETHHAIOTHCS
B OJiHil TOYI i JLISTECS HEIO Y BiXHO-
meHHi 2:1, NOYMHAIOYI Bi BEPIIMHU.
A ™M B
AN, BL, CM — wmepiagn
e
a+b+c " 5
p=—>— r, R — pamiycn BOMCAHOTO Ta ONMMCAHOTO Kil.

2




[image: image65.jpg]C 14.

15.
B C
7
A a D
Mapanenorpam
B C 16
Ac’-um2 282 +28 v
A a D
Tpaneujis
b

18.
MK = 4 +b M o K
19.
a

20.

Iiaronani pomba B3a-
€MHO TIEPIEHINKYJISP-
Hi i AUISTE KyTH HABILUT.

Ilnoma Bu3HAYAETHCH
3a opMmyaaMu:
1

S=iAC'BD

S=a-h

. Cyma xBagpatis nia-

roHajaen NOpIBHIOE Cy-
Mi KBajpariB ycix #oro
CTOpiH.

. Ilnoma BW3HAYaETHCH

3a dopmynoo:
S=a-h

Cepenus JiiHiS KOpiB-
HIOE HAIIBCYMi OCHOB:
a+b

7

Ilnoma BH3HAYAETHCS

3a GHopmMyJI0I0:
a+b

S =535 h. '
SIXmo B Tpaneuilo BIA-~
CaHO Kpyr, TO CcyMma
OCHOB~Tpanemnii- gopisx
HIOE cymi GigrmX croO-
piH.

MK =
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B
AB = AC ; 7%
L1=242

[4

2 A
n
@=AD-n
D

a-b=c-d '

24, Nosxwuna kona C = 2nR.

ZRn

25. Nosxwuua nyru C, = 180°

a =\ AB %

21

22.

23.

SIxmo 3 opmiei TOYKH, MO Je-
XHTh 11032 KOJIOM, ITPOBECTA JI0
HBOTO ABi JOTHYHi, TO

a) TOBXWHM BifIpi3KiB BiJ AaHO!
TOYKH JI0 TOUOK AOTHKY PpiBHi;
0) KYTH MiX KOXHO JOTAYHOH
Ta CiYHOI0, IO IIPOXOIUTH Yepes
LEHTpP Kpyra, piBHi.

Slxmo 3 opmi€el TOUKHM, MO Je-
XWTh 032 KOJIOM, IPOBECTH A0
HBOTO MOTHYHY Ta CiuHy, TO
KBajIpaT JOTHYHOL AOPIBHIOE 0~
6yTKy CciuHOi Ha ii 30BHIIIHIO
YACTHHY.

SAxmo mn XOP¥ NIePETHHAIOTh-
cs B opmilf Toumi, To FOGyTOK
BifpIsKiB oxmiei xopzm AopiB-
HIOE A0OYTKY BifpisKiB iHIIOL

26. Ilnoma kxpyra S = mR2.

27. Ilnoma cekropa

nR*n
360° °

S,

.=

S, — mioma cexropa, S — mioma kpyra, C — goBxuHa Kona, Cz — NOBXHHA AYTH,

 AB — KyTOBAa BEJMYMHA JYyTH.
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Sxmo mipaMiny NEpeTHYTO ILIOIH-
HOIO, HapaJeJbHOIO 710 OCHOBH, TO:

DoBinkoBuin marepian

SIKmo 1Bi mipamin® 3 piBHEMH BHCO-
TAMH NEPETHYTO Ha ONHAKOBiM BixcTaHi
BiJl BEDIIMHY ILUTONMHAMY, [apaie bHIMEA

70 OCHOBH, TO:

L igroge
s 8
MPU3MA
TIPIMA TIOXWJIA
V==SH V=_5H=S,, A4
S4 _ SB, _ _ S0, S;=PH S;=P,, A4
e o Spos = Sg+ 28 Spoo = S5+ 28
.
AB,C\D,E, » ABCDE oWItHIP
V =aRH
Sapcor, _ SO S5 = 2nRH
Suscoe - SO° S,0s = 2R (H + R)

§ — mioma OCHOBH,
S5 — muioma Giuoi moBepxHi,

Spep — TUIOMA NEPIIEHAMKYISPHOTO mepepisy,

Syps — TUIOMA MOBHOI NOBEPXHi,
P — nepuMeTp OCHOBH,

JloBinKOBMI Bimmia

Tlo3HaveHHs:

Pypp — TEPUMETD NEPNEHAMKY.ISPHOTO NEpPepisy,

V — ob’em,

H — Bucora,

R — paniyc mmriHapa, KoHyca, Ky,
K — anodema 6iuHoi rpaHi,

L — TeipHa KOHyCa.
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A

TIOBHA 3PI3AHA

AR

V=%SH =3 H(S+5+V5¥)
1
Sa=%Pk Somo P El
o Spu=5,+5,+5,
KOHYC
TIOBHUY 3PI3AHUN

V=%7rH-(Rz+r2+Rr)

V=%nR2H
S;=ax(R+7L

Ss;=m RL i 2
Spoe = S5 + AR + 7r

Sy0s = TR (L + R)




[image: image69.jpg]Kviig

= n R
Spos = 471'R2
KYJIbOBU
CEKTOP CEIrMEHT 1osic
(KVJIsT)
S JZth V = nh* (R = h) Soe =

Teopema TpbOX KOCUHYCIB

a — mocxuﬁ KyT
npu  BepmmHi TIpa- i
BHJIBHOL n-kyTHOL | oo _ "2
cos & mipamizg, i 180°
XD X — KyT npu pebpi n
OCHOBH.
@ — IUIOCKH# KyT - -
npy BEPUIMHI mpa- s @ — IUIOCKuM & 90° (n— 2
BUJIBHOI N-KYTHOI o 2 KyT IpA BEPHMHL [y =
mipamiam, R "0 npaswibHOi  n- Sy =———f——
Xx — KyT Mix 6ig- e Ky'ruox mipaMing, cos 5
HAM pebpom Ta — KyT_ Opu
IUIOMMHOK  OCHO- 61‘IHOMy pebpi.
BH.

Tipusirka. Tipu n, sixe zopismioe 3, 4, 5, 6 1 LA, MACMO 3ATEXHICTE Mix  ABHWMH
Kyramu BUNOBIHO B MABWJBHUX MipAMITAX. TPUKYTHI, ROTHDMKYTHI I T



[image: image70.jpg]47. TLowi N0BEPXOHE TeOMeTPHHIINX Ti
1. Thoma nonepsi npwans
§=8,+25,, Ke S;— wioma Gioi nonepXHi; §, — MO OCHOBK NPHIME.
b, e P, — NepHMETP MepIeHAHKYIAPHOTO epepiay; b — Giviie pebpo.
=PH. fe P,— NepHMETp OCHORK: H — BHCOTA IPAMOI NPHIMA.
2. [Ltoma nionepxii nipaviz
§=8,48,. e S, — iLioia oction; Sy — ILiola GitHOT noBepxii,

-1 da, ne 4t — anopena, a — cropoa octosw npaswmof -cyTHol nipavi
2

%blsmu. se b — Gimie peGpo; o — MiockWd KyT mpH BepuM IpaBEBHOL

kol nipavi,

- )
L= (i Givni rpaki yTBOpIOIOTh 3 IWTONANOIO KYT 1),
cosa

3. [M1owa nonepxi KPR

S=2mR(R+H), S;=2nRH, neR— paniye ocuonu, H — pucoTa mwniipa.
4. Tloma nosepxHi Kotryca

S=nR(R+l), Sg=nRl, ne R— paiyc ocosw; | — Tipua KoHyca.
5. Tlnowa noBepxii 3pizatioro Komyca

S:n(Rl+r1+R’ +r? ) Sy=n(R+1)l, ne R 18 r — pajiycn ocro

I — hipua spisaoro

Konyea.
6. [loma nonepxi kyzi
S=4xR . je R— paniye xyii.

48, Dopyymr 06 cuiin

1..06"ent npiwti ( S, — ruiotia ociionk, H — prcota)
V=S,H.
2. 06" nipantiu( S, — wioma ocroni: H — picor)

3. 06"cw apisaof nipavizs ( S, — naoui octo, H — scora)

V=%H(S, +J5.5; +5, )
4,06"ew wwinypa (R — pasiyc ocwons; H — ucora)

V=nRH.
5. 0G'em Komyca (R— pajiye ocuosw; H — BHcoTa)

v=Luripy,
3

6. 06'em 3pizanoro konyea ( R, , R, — paniycu ocuos; H — Bucora)

l,ny(kf +R,Ry +R} ).



[image: image71.jpg]Pozgin 3. FeomeTpis

3.1, MeTop koopauHat

1. Bidemany mivic dsoma movxamu My(zy;y;) i My(z390)

d=(z —a) +@w - wn)
2. Koopdunamu mouxu M (z;y), sixa nodiase eidpizox MM,
MM
MM, "

(My(z1;11), My(zo;90)) y 3adanomy sidHowerHi \ =

_atdm_ yt+ Ny
Tt T e |
3. Koopdunamu cepedunu sidpiaxa MM, (MM = MM X\ =1):
_atm, Wty
L R

4. PigHanma npamoi 3 kymoeum xoegiyienmom y = kx + b,

de k = tgo,a — kym mixe npamoo i giccro Oz,
b — opourama mouxu nepernuny npamoi 3 siccio Oy.
5. Piensanms npamot, axa npoxodums wepe3 movxy Mo (zy:yg)
3 kymogum Koegiyienmom k :
Y=t =k(z—2)
6. PigHaHHs npsmo, sixa npoxodums vepes 08 movku

I T-z _ y—
My(ziiy) | My(z2i9,): ﬁ=ﬁ

7. Tocmpuil kym p mbic deoma npsamumu y = kiz + by 1y = ko + by

b —

L+ kiky

8. Bidcmans 610 mouku M(zy;yy) 00 npamoi Az + By +C =0:
o | Az + Byo +CJ_

A+ B*

9. PigHsrns xoaa 3 yenmpom 8 moxyi C(zg;y,) 1 padiycom R :

tgp =

(e=m ) +(y-w)i =R



[image: image72.jpg]3.2. Bektopu
1. Po3knad eexmopa 3a opmamu koopouHamHux oceil:
@=Xi+Yj,
de X,Y — xoopdunamu eexmopa (npoexyii sexmopa Ha KoopduHami oct),
7,7 — odunuuni sexmopu xoopdunamx ocell 6i0n06ioH0 0z,0y.
2. Ao sadani mowxu My (21,9 ), Ma (2,3 ), mo eexkmop
MM, = (2 — )T + (y2 = 0)7-
3. Zloexcuna eexmopa @ = (X;Y):
@l = VX2 + Y%
4. Mago @ = (X;;Y,) 1b = (XpYs), mo
T+E = (X +Xg¥ +1),7 -5 = (X =Xp¥i - Va),
A& = (MGAY )N ER.
5. 5kmo @ = (X;Y;) i b = (Xy:Y,) xoniseapi, 10
b (1
X, Y,
6. Cansphuit doGymox deox HeHYABOBUX GeKTOPIE T 1 b:

@5 = [@|F|cos@D).

=X\

7. Mo @ = (X;34,) ib = (XpYy), mo
b = XX, + VY,
8. Kym mixe sexmopamu @ = (X;;¥;) i b = (Xp;¥a):

peE G XX, + YY)
al|

; cosp = ¥

l IXE+YEVXE 4+ YE

9. Ymoea nepnenduiyASpHoCi HeHYALOBUX 8eKMOpie T 1 b:
a-b=0 XX, +%Y; =0

S all

10. ITpoexyis 6exmopa @ HA HANPSMOK 8eKMopa b




[image: image73.jpg]7. 06 em kyni (R — paniyc)

49. Koopmuarit ta nekcropi wa nousat [S(x. BANICATA ))

Latb=o(x tx:: y 43, )

2.ka=c (ke shy, )

3.ab=x,xy 4y, =[a]-bleose (@ — yr i sextopasu 3 i 5 ).

51. Dopaymt aesarx pixcraeit

1. Bicraus i ouk A (xq .y, ) A0 npmmoi ax + by =c h=

lax, + by, +
2. Binrass B oKH A (39, Yo, 20) A0 WIOWARH ax + by + ez = d h..1-7°=y"_=l
o+

52, Kyr mbk nekropan @ | b

cosp=

53, Jlestici MaTeMaTH I MO3HAMEHHA

Jopinsioe
HE J0piBHIOE

uaGmkeno fopibHioc

Ginbie (15 > 2)

Menme (3 < 7)

Gibimie aBo aopisioe (32 3.3 2 0)
Menme aGo topinioe (2 €2, 2. 9)
MOTYTS tHora

ﬂ:mw AV %

Kopitth 7o cremens (n € N)
log., orapichm npi ockoBi 2

Iy norapds xecarvoniii (z = 10)
In  sorapum natypabimi (= = €)

e

=
=

e

lim

3t

QP> cnm

Vo452

rpaiw
imrerpa

noxiza
napaeisiio
lepIIeHAMKYIAPHO
naseanTs (A€ a)
aneAHTL (0 1)
of"eananus

nepetun
TpHKYTHEK

TMOPOIKHA MHOKHHR
TPOUEHT (BiICOTOK)
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