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Big aBTOpIB

Croroani (2000-ro poky) 3HOBY 3pOCTa€ IHTEpEC A0 BHUIIOI OCBITH, IO
MOMITHO 3HU3UBCA Oyno KiHIeM '"mepeOymoBu". Yce OUIbIIE MOJOIUX JIHOJIEH
OaXarTh CTaTU BIIACHUKAMU KOMIUICKTY 3HaHb, HABUYOK, BPAXKEHD 1 JIUIIIOMIB, IO
MOXHa OJIEp)KaTh TMPOTATOM HaBYaHHSA y By3l. barato ¢axiBiiB, MO CTaIH
ocTaHHIMH 5+15 pokamMu TPAKTUYHUMH 3HABIIMU CBO€I CIPaBH, BIIUYBAIOThH
HEOOXITHICTh y JOJATKOBIA TEOPETUYHIA MIATOTOBINl Ta/ab0 MTOKYMEHTAJIbHOMY
MiATBEPIKEHHI CBOET KBami(ikaiii MUIIXOM OTpPUMaHHS BHUIIOI (30Kpema JIpyroi)
OCBITH.

VY mkonax piBeHb MIATOTOBKM 3 MaTeMAaTHKU JyKe BiJpi3HsAeThCA. barato
a0ITypI€HTIB 3aKIHUMJIM IIKOJY JIOCHUTH JIaBHO. TOMy HE JWBHO, IO HEOOXITHUMH
Uil BCTymy 3a OarathMa (axamu (30kpema, 3a JdyXKe MONyJsSpHUMHU 3apa3
€KOHOMIYHUMH) HaBUYKAMH PO3B sA3aHHS 3a/Ja4 BOJOAIIOTH HE ycl. TeopeTrwuHi
MUTAHHS HAWKpalle MOBTOPHUTH 32 TUMH MiJPYYHUKAMHU JUISI KT 3 TTOTTUOIEHUM
BHUBUYAHHSM MAaT€MAaTUKH, 3a SIKUMH ChOTOJIHI 3aiiMalOThCs CTapIIOKIAcCHUKH [6-11].
Ane x saxmo Bu (um, moxumBo, Bamri mita, oHyku, Apy3i, yuH1?) Oaxxaere
HABUUTHUCS BIIEBHEHO p038'a3y8amu 3adauyi, TO el mocioHuk — s Bac.

[IpoTsirom AeKiTbKOX JECATKIB POKIB MH TOTYBalId abiTypi€HTIB A0 BCTYIY B
PI3HOMaHITHI MPECTUXk HI By3u. Bei aBTOpu MaroTh Oaratuii MpakTUYHUN JOCBIA Y
HaBUYaHHI a0ITypi€HTIB PO3B'sI3aHHIO 3a7a4 3 MateMaTuku. OauH 3 aBTopiB, Cepriii
JleMuyeHKO, JIeKiJIbka pOKIB KepyBaB MIiATOTOBKOIO KoMaHau KueBa 1o
pecnyOIiKaHCHKUX 1 BCECOIO3HUX OJIMITIAJ] MIKOJSIPIB 3 MATEeMAaTHKH, a TaKOXK
MIJTOTYBaB JIECATKH aOITYpIEHTIB 0 BCTYINY B PI3HOMAaHITHI By3W. [HIIHI aBTOp,
CepiTmana JleM4YeHKO, Ma€ TPAKTAYHWUM JIOCBIJ MiATOTYBaHHS aOIiTypi€HTIB 0
BCTYIIy y BY3U B yMOBaX pUHKOBOiI eKoHOMikH. Tperiit aBTop, Onekcanap Uymakos,
Mae OaraTvii JOCBiA MIATOTYyBaHHS aOITYpi€HTIB 10 BCTYMY B HaWMPECTHKHIMI
By3u CPCP 1 Vkpainu: MIY, MO®TI, MBTY, KuiBcbkuii yHIBEpCUTET
im. T.Illepuenka, KIII, XAl 1 T.1. Yomy x M BBaKalld 3a HEOOXIJIHE niocomysamu
Hoeuli nocionux Ons abiTypieHTIB? BusBuiocs, MmO OOCTYNmHI, Y TOMY 4YHCIHI,
oesnepeyHo mpodeciitHo MiArOTOBIEHI, TOCIOHUKY BU3HAHUX 3HABIIIB, HE TTOBHOIO
MipOIO 3aJ]0BOJIBHSIOTH Cy4aCHUM BUMOTaM JI0 MiATOTYBaHHSI a0iTypi€HTIB.

Yum oce yetl nocibHuk 6iopizHsaemvpcs 6i0 iHwux nodionux? YoMy came BiH
HEeOoOX1HUN chorofHi st abitypientiB? Ilo-mepmie, Oarato 3 abITypi€HTIB
3armam'ssTOBYIOTh JIEKiJIbKa METO/IIB PO3B's3aHHs TOro ado IHIIOTO KIIacy 3ajad, ajie
4acTO yTPYAHSIOTHCS y BUOOPI, a 10 X 13 HASABHUX 3HAHb MOTPIOHO 3aCTOCYBATH
JUIS. pO3B'sI3aHHS KOHKPETHOi 3amayi. TomMy MH TPUAUIIIM OCOOJHMBY YBary
O3HAKAM, WO 00380JI10Mb UHAYUMU 810N0BIOHUL MemoO BUpIeHHs 3anadi. [1o-
JIpyre, y PI3HOMaHITHUX BYy3aX BIJIPI3HAETHCA HE TIUIBKH PIBEHb BHUMOT 10
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a0ITypi€HTa, aje 1 CTYIIHb yBaru 0 TUX a00 IHIIMX PO3AUTIB MIKIIBHOTO KYpCy
maTemMaTHkd. ToMy B 1bOMYy NOCIOHMKY MaKCHMallbHa yBara HaJlaHa came TUM
memam, wo Hacmo 3YyCmpinaiomvyCcs Ha icnumax i cnigbecioax 3 eKOHOMIUHUX
¢axie. 3HaHHS, MO CTOCYIOTHCS MEX, MOXIJHOI, 1HTErpaly, BEKTOPiB, T€OMETPIi,
cTepeoMeTpii, Ha BIAMIHY BIiJ] TEXHIYHHX BY31B, MEPEBIPAIOTHCS TYT MEHIII
OpUCKIMINBO. Jluie dYepe3 HEMOPO3yMiHHS Ha BCTYMHHUX ICIIUTaX MOXke OyTu
3alpoOMOHOBAaHAa 3ajJada OJIIMIIIQTHOTO THUMY, IO OOOB'SI3KOBO MOTpeOye
3aCTOCYBaHHS HECTAHIAPTHUX MPUHOMIB PO3B'SI3aHHS.

Kpim npukiazais, 1o BKIOYEHI 0€310CepeTHBO JI0 OTMCY KOKHOTO 3 METO/IIB
pO3B'sI3aHHS 3a7a4y, Y JaHOMY IOCIOHUKY HABedeHO NOo8HUUl HAOIp 3a0ay, wo
nponownyeanucs Ha ecmyntii cnigbecioi 6 Cnog'sincokuti yniepcuteT y 1997-1999
poKax, i3 supiuwenuamu. Mu IKyeMO YMOPSIHUKOBI 3aBllaHb JOLCHTY Kadenpu
BUIoi Matematuku i iHdpopmatuku B.M.Kupunenky, mo a100'13H0 HafaB HaM iX
YMOBH, a Takox 3aBimytouomy kadenporo A.B.Ky3pmiHy 1 AekaHy (akyIbTeTy
eKOHOMIKH 1 MeHemkmeHnTy T.H.JIuTBMHEHKO 3a BKa3iBKM 1 moOaKaHHS, IO
COPHSUIM TIONIMIICHHIO mociOHMKa. Mu Takox askyemo FOmii Jlemdenko, 1o
JomoMoria |y Komm'itorepHoMy HaOopi. Oxpema mnomska [.B.3omotux, 1m0
BiJIpe/iaryBaia yKpaiHChKUI MEePEKIIa, y SKOMY MOA€ThCS TPETE BUTAHHS.

Haii6mmxkyum gacoMm 4MTadi MOXKYTh OYIKyBaTH BUXOJY MOMIOHMX HAIINX
NMOCIOHUKIB, y sKUX Oyne BpaxoBaHa crenudika TEMaTUKH BCTYMHHUX I1CIHUTIB
(ciBOecim) IS scmynaiouux y neoa2ociuni i mexuiuni 8y3u, BKIIOYAIOYH YMOBH 1
BUPIIICHHS 3aMIPOINIOHOBAHUX OCTAaHHIMU POKaMH 3a7ad.

Hanani Mmu Oyaemo po3mmuproBaTé TEMAaTHKY 3aj1ad, K 1 paHilie TpuaiISoun
MaKCHMaJlbHy yBary TeMaM, II0 YacTO 3yCTpidaloThCcs HA BCTYMHHUX ICIUTaXxX
(cmiBOecimax) mo okpemoi rpynu (axiB. Mu IuiaHyeMoO HiATPUMYBATH aKTyallbHI
Bepcii MOCIOHMKa IHIIMMH CJIOB'SHCBKUMU MOBaMU. He BHKIIIOYEHO, IO JAesKi
BapiaHTH OyIyTh NOCTYIHI TUIbKH B Internet. 3BepTaiiTecst 10 HAC 3a €JIEKTPOHHOIO
aapecoro galina@narbank.kiev.ua.

[lepma vactuna (rnaBu 1+20) SBISIOTH COOOI0 YHIBEpCAIbHY METOJIUKY
pO3B'sI3aHHS 3a/1a4 13 MPUKJIaJaMu, 1 MPUHECE KOPUCTh gcim abitypieHTaMm. [pyra
yactiHa (rnaBu 21+22) WMICTUTh YMOBHM 3aBAaHb, III0 TPOMOHYBAIUCA B
CnoB'sHCHKOMY YHIBEpPCHUTETI, 1 iXH1 BUpieHHsa. Ha Hamr morisi, BoHA TEX JOCUTH
yHIBEpCallbHa, OCKUIBKM METOAM BUPIIICHHS HE 3aJIeKaTh BiJl KOHKPETHOTO BY3Y.
[Ipote memamuxa 3a0au y KO)KHOMY BY31 €0 BIAPI3HIAETHCS.

VY TekcTi mociOHMKa BU3HAUYCHHS BUJILJICHI IBOMA BEPTUKAIHHUMU JIIHISIMU, a
TEOpPEMH, O3HAKH U 1HIII (HOPMYIIIOBAHHS — OJTHOIO MACHOIO BEPTHUKAIBHOIO JIIHIETO.
OCKUJTbKY TTOCUJIAHHS Ha MAJIIOHKHU € TIIBbKK B TOMY X a03aili, ¢ BMIIIIEHO BJIaCHE
MaJIOHOK, HyMepallisi MaTIOHKIB HE 3Ha100uIacs.
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ABTOpHY 3 3aJIOBOJICHHSAM BPaxyloTh 3ayBa)KCHHs YHTadiB IMOCIOHWKA, IO
CIIPUSIOTH TOJIMIIICHHIO M1ATOTYBaHHS aO1TypI€HTIB.
[Iupo 6axkaemo BaMm ycmixiB mpu MiAroTyBaHHI A0 BCTYITY Y By3H!



maBa 1.PauioHanbHi piBHAHHA.

[leHTpanbHUM MNUTAHHAM IIKUIBHOTO KypCy aireOpu € po3B'sA3aHHS PIBHSHbB.
ToMy HOWINBHO OTJISAN METOMIB PO3B'SI3aHHS 33a7a4 3 MAaTEeMAaTHKH TOYMHATH 3
po3riisiy came 1iei Temu. Haragaemo oCHOBHI BUBHAUEHHSI.

PiBHICTB 31 3MIHHOIO Ha3UBA€THCS PIBHAHHSM.

OOnacTi0 BHU3HAYCHHS HA3WBAETHCS MHOXHMHA 3HAYCHb 3MIHHOI, MPH SKUAX IS
PIBHICTH JIOpEYHA.

Po3Bsi3aTH piBHAHHS 3HAYUTH 3HAWTU BC1 3HAUCHHSI 3MIHHOI, TIPU SIKUX PIBHIHHS
MEPETBOPIOETHCS Y BIPHY YHUCIIOBY PIBHICTh 200 TOTOXKHICTD.

e PigHSIHHI nep w020 CMerneHs.

. . b
PiBusinns Buny ax + b =0, ne a # 0, Mae eAuHE PIICHHS X = ——.
a

e PigHSIHHS1 Opy2020 cmerneHs.

JI71st po3B'si3aHHS KBAAPATHOTO PIBHAHHS 3aCTOCOBYETHCS TP (POPMYJIH.
a) @opMyJia Juls IOBHOTO KBaIPaTHOTO PiBHSHHA ax’+ bx + ¢ =0, ne a # 0;
-b+b* —4ac

2a )
s dbopmyna mae nBa pillleHHS, AKIIO KOE(IIIEHTH PIBHSIHHA — IIWCHI 4yucha i
auckpuMinant D = b? — 4ac pomatemii. Slkmo D = 0, To piBHAHHA Mac OIWH
KpaTHHUM KOPiHb, a Y BUMaaAKy D < 0 piBHSHHS HE Ma€ JIHCHUX KOPEHIB.
0) ®opmyna napHoro koedimieHTa. KMo » — mapHe YUCI0, TO BUKOPHUCTOBYEMO
hopmyy:

Ma€eMO PIIICHHS: X1, =

X12= , y SIKi{ BUpa3 MiJ KOPEHEM Y 4 pa3u MEHIIIHA.

B) ®opMyna Juid 3BEJIEHOTO0 KBAJAPATHOro piBHAHHA x° + px + g = 0. V upomy
2

BHUITAAKY Ma€EMO: X1 = -2 + P__ q , 10 TAaKOK 3aCTOCOBYETLHCA JIA CIIPOIICHHA

2 4

PO3paxyHKiB.

e PigHSIHHSI Mpemb020 CMerneHs.

Bynb-sike KyOiuHe piBHAHHS BHAY: X° + ax’ + bx + ¢ = 0, JI€rko IEePETBOPUTH 3a

. a . .. .
ZIONOMOTOI0 3aMIHH X =y = — Ha PIBHSHHS, Y KOO xoedimienT mpu x° TOpiBHIOE
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Hy/110. TakkM YMHOM, OJEPKHUMO PiBHAHHS BULY: y° + py + ¢ = 0, 1UIs 3HAXOIKEHHS
KOpEHS IKOTO ICHye dhopmyIa:

2 3 2 3
y:3\/_1+ q_+p_ +3\/_ﬁ_ q_+p_.
2 4 27 2 4 27

3acTocyBaHHS 1i€l GOPMYITU Ha MPAKTHUIll Jy’KE€ 0OMEKEHO Yepes3 Te, 10 HaBITh
IPHU «TAPHUX» KOPEHAX PAJUKAIN Ty>KE BaXKKO OOUUCITIOIOTHCS. TOMY MPaKTUYHO
JUTSL 3HAXOJDKEHHS KOPEeHS KyOIYHOTO pIBHSHHS 3aCTOCOBYIOTH TEOpPEMY PO
palioHaJgbHI KOpeHi 0araTouieHa 3 MUTMMHU Koe]illieHTaMH.

Hexait apx® + a;x* + axx + a;— Gararodnen i3 nimuMu koe(illicHTaMu, 10 Mae

palioHaTbHUM KOPIHb X = 2 , 1€ p — 1iJe, a ¢ — HaTypaybHe 4ucio. Tofdl p €
q

TJTBHUKOM a3 (BITBHOTO WICHA), a ¢ — AUIBHUKOM dy (TIepIoro KoedirieHTa).
3HAWIIOBIIM TaKMM YHHOM KOPiHB X = Xj, MU IIOTIM BHUKOHYEMO CTaHIapTHE
JIJEHHS Hamoro OaratouseHa Ha (x — Xxj) 1 OACPKUMO OaraTodjieH IPYyroro
CTEIeHs, KOPEHI SKOTO JIeTKO 3HahWTH. DaKTUYHO, MH CIIPOIIYEMO XiJT PO3B'S3aHHS
yepe3 yraJayBaHHsS OJTHOTO 3 KOPEHIB. YTaJlyBaHHS CTa€ MOKIIMBHM 3aBISKHU IIITHAM
KoeirieHTam.

PosrnsiHemo mpukiia.

233 -7 +2x+3=0.

X = s, Toni p = +1, 3, (minpHUKKM a3 = 3) 1 ¢ = 1, 2 (AIABHUKH ap = 2 ). 3BiACH
0JICP)KYEMO CITMCOK MOMJIMBUX KOPEHIB I yTraJyBaHHS (3aBASKH TEOpEeMi IIPO
paIioHaJabHI KOPEH1 X0Y OJIMH 13 HUX MOBUHEH IIIIUTH):

_ 1 3 . .
x==1, 3, ia , ia. BukoHyeMo niJICTAHOBKY OTPUMAaHUX 3HAYEHb y PIBHSIHHS 10

OJIep>KaHHs BIPHOT PIBHOCTI.

x=-1: 21 =7(-1)* +2(-1)+3=-6 %0

x=+I: 2(+1) = 7(+1)> +2(+1) + 3 =0,

y TakWil Croci0 OauH KOpiHb 3HajeHuW (Brajmanuii). [lami BUKOHyeEMO MUICHHS
OararouwieHa Ha OaraTo4JieH.

23 =T H2x+3 | x—1 [Ticas 1bOTO PO3B A3yEMO KBaJpaTHE PiBHSHHS
2x3— 2x2 | 2x% —5x—3 I 3HAXOJ/UKCHHS KOPEHIB, IO 3aIMIIAIHCS.
—5x24+2¢ +3 BoHu MOXyTh BUSIBUTHUCS TICHUMH, KPATHUMH,
—5x2+ 5x abo He IicHyBaTH B3arajii, TOOTO KyOi4HE
—3x+3 piBHAHHS Oyne MaTu OOuH abo TpU KOpeHi

3243 (esiki 3 IKUX MOXKYTh OYTH KPaTHUMH).

Tenep iHIIl KOPEeH1 piBHSAHHS 3HANIEMO SIK KOPEH1 KBaIpaTHOTO PiBHIHHS
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_5+25+24 547
T4

2x*=5x=3=0:x3 4

) 1
, 3BIIKH X =3, X3 :5 )
» PigHsIHHE YemeaeepmoO20 CMmereHs.

PosrasiHemo crovaTky AesiKi creliaabHl BUJAN TAKUX PIBHSIHD.

a) OlKBaJpaTHi PiBHSHHSL.
PiBusanus Buny : y = ax* + bx* + ¢ =0, po3B A3yI0ThCS LIIIXOM 3aMiHHU y = X°.

0) pIBHSHHS 110 3BOJSATHCS /10 OIKBAAPATHUX.
Sk npaBuIio, 1€ PIBHSAHHS, Y SKUX MPHUCYTHI €JIEeMEHTH cUMeTpii. Po3B'sa3ytoThCst
BOHM 3a JIOOMOIOK 3aMiHU (HaNpUKIaJ, CEPEeIHBOTO apUPMETHIHOTO
MIPUCYTHIX BUPA3iB).

[puknan: x{x + 2)ikxk + 4k + 6) = -15. IlpoBiBmu 3amiHy
_X+t(x+2)+(x+4)+(x+6) _
y= 1 = x + 3, 0epKUMO

=3y -DE+DHy+3)=-15 = (>~ D*-9=-15 =
=y =10y’ +9=-15 = y*= 10y’ +24 =0 = y*;,=5£+25-24 =5+ 1.
JIoOyBIIM KBaJPATHUH KOPiHb, OTPUMAEMO Yio=+2, y34=+/6. IloBepHEeHHS 0
3MIHHOI X Ja€ OCTaTOYHUHN pe3yJbTarT:
X1= —1, X2 :—5, X34= -3 i\/g .
B) 3BOPOTHI PIBHSHHA .
PiBusuus Buay: ax® + bx® +cx* + bx + a = 0 Ha3UBAIOTHECA 3BOPOTHUMHU.
PO3B 13yI0TECS BOHM 4epe3 [IiJIEHHS PIBHAHHSA Ha X’ , TPYNYBaHHSA OJHAKOBHX

.. . . 1
KOoeQIIEHTIB 3 MOJANIBIIOK 3aMIHOIO Yy = X + —.
X

Hanpriora : 6x* — 353 + 622% = 35x + 6 =0 = 6x2 = 35x +62 =35+ + 6~ =0
X X

- 6(x2+%)—35(x+§)+62=0.}h<moy=x+i,TO:
X

6(32—-2) =35y +62=0 = 6> =35y +50=0 = y»= 351\/121225%:351;5.

5 10 . . .
Takum YUHOM, Vi = 5 H Yy = ? HOBepHeHHﬂ J0 3MIHHO1 X Ja€ OCTaTOYHHHU

pE3ybTaT:
1 5 ) _ _ _ 1

X+—=="2-5x+2=0= (x1=2)U (2= >).
X 2 2

X+ 4 =?@ 32 -10x+3=0 = (X3:3)U(x4:%).

X
IF) piBHﬂHHﬂ, 10 3BOAATHCA A0 3BOPOTHHUX.
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PiBusanus suny: ak*x* + bi’x® +ck®x* + bkx + a = 0 3BoaATBECS 10 3BOPOTHHX 3a
JIOTIOMOT OO 3aMiHH z = kx.

1) PIBHSIHHS, IO PO3B'S3YIOTHCS METOJOM 3aMiHU KBaJapaTHOI (QyHKINi udepes
HOBY 3MiHHY. lleli cmoci® € TONOBHUM ISl PO3B'SA3aHHS PIBHSIHH YETBEPTOTO
CTETICHSI.

[HCTpYKIIIT 3 OTO 3aCTOCYBAaHHS HACTYIIHI.

[lepexonaTtucsi, 1O TMicisg TPUBEJAEHHS JO 3arajlbHOr0 3HAMEHHHKA 1
MPUBEACHHS TMOMIOHMX MH OJCPKYEMO PIBHSHHS YETBEPTOrO CTEMEHs, IO
MIIXOJAUTH 10 OJTHOI 3 TOTEPEeaHIX cxeM. Po3kputu HeoOXiaHY KUIBKICTh AYKOK
710 OJIep>KaHHS KBaJpaTHUX (QYHKI[iH. OTpUMaBIIM OJHAKOBI KBaapaTHI QYHKITIT,
3poOMTH 3aMiHy BuAy y =ax’+bx +c. Baxano, mo6 BUpa3 Ui ) ONHUHHUBCS

ITIOBHUM KBaJpaTOM.

1 1 1 1 1 1
Hampuknan : - S=— e -— =—. OueBugHO, WIO
x(x+2) (x+1) 12 x“+2x x“+2x+1 12
MOKHA 3aMiHaTH abo (x> + 2x), abo (x* + 2x + 1). JIpyra 3amiHa 3pyunia,
OCKIIbKM MM  3aMiH€MO TIOBHMI KBajapaTr, IO CIPOCTHTH  MOJAJIbIIE

po3B sa3yBanns. OTKe, micns 3aMminu y=x>+ 2x + 1 oTpumaemo:

e e Iy 22y o Py 1220 - (n=H U2 =3),
y=1 y 12
OueBumno, o (x + 1)*# =3, Tomy (x + 1)’=4 « x+1 =42,

BigooBiae: x; =1, x, = =3.

e PiG@HSIHHSI 31 3MIHHOIO NMiO 3HAaKOM MOOYJIS.

Taki piBHSHHS pO3B'A3YIOThCS HACTYMHMM 4YWHOM. Ha uwmcnosiit oci
BIIKJIQIA€EMO KOPEH1 BUpa3iB MiJ 3HAKOM Moayis. Ha KoXHOMY 3 yTBOpEHHX
MMM MITKaMHU 1HTEPBATIB PO3KpHBAEMO MOAYJb. lle o3Hauae, 110 MO3UTUBHUI
BUpa3 Ml MOJyJeM He 3MIHIOEThCS, a HETaTHUBHHUU — 3alHCYEThCS 3
MPOTUIIC)KHUM 3HAKOM.

JlopedHO HaBEeCTH AOKIAJHINIMK aJropuT™M (TMOCIITOBHICTh i) PO3B S3aHHS
MOAIOHUX PIBHSHbD.

e 3HAWTH BCi 3HAYEHHS apPryMEHTIB, TMPHU SKUX MOJYJIl MOXYTh BHUSBUTHCS
pIBHUMH HYyJ0. BifkmacTu i 3HAYeHHS HA YHUCJIOBIH OCi 1, TaKUM YHHOM,
pO30uTH ii Ha IUITHKH, 1€ MOJIYJIb MOKE OyTH PO3KPUTHI OJTHO3HAYHO;

e Jlnsa KOXXHOI JINSHKH TEeperucaTH PiBHAHHA O€3 MOJIYNiB, OCKUIBKM Ha IIiH
TUJISTHIT MOJTYJIb MOK€ OyTH PO3KPUTHI OTHO3HAYHO;

e Jlns KOXKHOT HUISHKA PO3B sA3aTH PIBHSAHHS, [0 OTPUMaHe B PeE3yJbTari
PO3KPHTTS MOJYIIB;
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o Jlyis KOXHOI MUISTHKU BiIKHHYTH Ti KOPEHI OTPUMAHOTO B PE3yJbTaTi PO3KPUTTS
MOJIYyJIiB PIBHSHHS, IO I1M JUISHII HE HAJIEXKaTh;

e BinkuHyTH MOBTOpHI pillIeHHS, IO MOTIU OyTH OTPUMaHI Ha MeXaxX IJISTHOK
(TOOTO KONM 3HAYEHHS 3MIHHOI, IO PO3IUIAE€ CYMDKHI JUISTHKA, € KOPEHEM
PIBHSHB Ha 000X JiISHKAX OJHOYACHO);

* 3anmcatH SK BiIOBiAb 00'€HAHE PIlIICHHS.

Bigznaunmo, 1mo Ty K IMOCIHIIOBHICTh il BApTO 3aCTOCOBYBATH IMPHU PO3B’s3aHHI

HepigHocmell, IO MICTITh MOTYI.

Mpuknag: |[x(x—=2) |+ |x+1]|=7.

<_
x<-1, {x<—L x<-l 3-./41

a
){x2—2x+x+1=7, x> =3x-8=0, x, = 2

5) (-1=x<0)U(x 22), (-1=x<0)U(x 22), (-1 x<0)U(x=22), 3
< = e X=0.
xP=2x+x+1=7, x*=x-6=0, (x =2)U(x =3),
0<x<2, 0<x<2, 0<x<2, o0
B e < V- < (x00).
) - X7 +2x+x+1=7, x*=3x+6=0, xzééifié’ ( )

 [loOamkoei npultioMu npu pPo386 'ss3aHHI PiGHSIHb.

a) BudineHHs uyinoi yacmuHu.

Lei#t mpuiioM He 3MIHIOE CTETICHS PIBHSHHS, aJie JO3BOJISIE CYTTEBO CIIPOCTUTHU
oOuucnenns. BuaingeMo 1iai vacTuHu po0iB 1 TPYIyeEMO OKPEMO I 1 poOoBi

YaCTHUHU.
x—-2 x+2 x—-4 x+4 28
Hanpuxknan : + = + -— =
x-1 x+1 x-3 x+3 15

x—1—1+x+1+1_x—3—1 x+3+1_2§

PN = +
x—1 x+1 x-=3 x+3 15
x—1 x+1 x—3 x+3 15
-—x—1+x-1 _ —-x-3+x-3 28 1 _ 3 14 . .
- . = : - — e — = + —. Ilicins 3amiHu
x° -1 x° -9 15 x -1 x° -9 15

y = x%, orpumaemo 15y — 135 =45y —45 + 14y* — 140y + 126 <
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55+4/3025-3024 _ 55%1

- 2 _ + = = =
14y2= 110y +216 =0 < yi, - =

3421

. 27
3BOPOTHOIO 3aMiHOKO OTPUMAEMO X° =4 = x|, =42, x?= e = iT.
6) [doodaeaHHsi (8iOHiMaHHs1I) OO0 080X Keadpamie M008OEHO20
dobymky.
OckibKHA CyMa KBaJpaTiB Ba)XKO MEPETBOPIOETHCS, HAMaraHHs 3aMIHUTH 1X
OJIHAM KBaJPaTOM, JIOJABIIH K BiTHSBIIH ITOABOEHUM JOOYTOK, IIIJIKOM CIIYIITHO.

81x’ 81x* 9 9
Hanpuknan : x* + —xz =40 = )c2+—x2 — [ 2 [ =40 -
9+x) 9+ x) 9+ x 9+ x
9 18x” 2 18x2 ' 2
o (X — P2+ 22 =40 o ()2 + 2 =40. 3amina y = (—).
9+x 9+x 9+x 9+x O+ x

Otrpumaemo y*+ 18y —40=0 < y;, ==9 +4/81+40 = -9 + 11, 3Bigku:
2

L =20 - 2+20x+180=0 = x=-10 ++/-80 — niiicHux KOpEHIB HEMAE .

9+x

2

T =2 e x-2x-18=0 = x;,=1%419.
9+x

e) Koncmpykuisi eudy F(x) + G?(x) + F(x) G(x) = 0
Taki piBHSHHS PO3B'SI3YIOTHCS SK KBaJApPaTHI MIOAO YACTKH BiJ AUICHHS ITUX
byHKIIN .

3ayeaxeHHs Wo000 «3alieux» KOPEHIa.

Yacro iHmI BUAM PIBHSIHB (MMOKa3HUKOBI, TPUTOHOMETPUYHI, JorapudMivHi, 13
MOJIYJIEM 1 T.JI.) PI3HOMaHITHUMH MPUHOMaMH BIIA€ThCS 3BECTH JI0 anreOpaidyHuX
piBHsAHB. [lpm 1bOMY BapTO MEPEBIPATH BIAMOBIAHICTE OTPUMAHUX PIIICHB
areOpaivHOTO PiBHSHHS MPUITYCTUMUM y BUXITHOMY PiBHSIHHI IHT€pBajaMm.

[Ipocrime kaxyuu, Bu Moxkete nepeiTu Bif BUXiIHOTO piBHSHHA (1) 10 Oinbi
npoctoro piBHsIHHSA (2). [IpoTte skmo Bu He Oynu J0CTaTHRO yBaXkH1 MPH MEPEXOi
(ToO0TO HE 3amucalid JOJATKOBUX BHMOT 10 OOJIACTI BU3HAYEHHS CTapUX 1 HOBHUX
apryMEHTIB, Y Pe3yJIbTaTi 4oro Barn nepexia BUSBHBCS JOTIYHO HEEKBIBAJICHTHHM),
TO KOpPEHI OTPUMAHOro anreOpaiuHoro piBHAHHS (2) MOXYTh HE 3aJ0BOJIBHATH
BUX1JTHOTO piBHSHHS (1).

Tomy micnst cknaaaux (MTHECEHHS B CTEIiHb, B3STTS KOPEHs, IorapudMyBaHHs,
MOTEHITYBaHHS, JOMHOXKECHHS Ha BUpPa3 13 3MIHHOIO 1 T.JI.) MEPEXOIiB BiJl OJHOTO
pPIBHSHHA [0 IHIIOTO, PEKOMEHIYEThCS TEPEBIPUTH BCl OTpUMaHI KOpEHI Ha
KOPEKTHICTh IUISXOM ITiJICTAHOBKH Y BUXI1JIHE PIBHSHHS 3 JIETATHHOIO MEPEBIPKOIO
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Ha BIAMOBIAHICTH yCiX 3HAYEHBb 00JIACTI BU3HAYCHHS (PYHKIIIH, 110 3yCTPIYaIOThCH,

(cTemiHb, KOPiHb, JOTapU(PM 1 T.11.).
3BepTaeMo yBary, IO TIOSiBA «3aBUX» KOPEHIB HE € pe3yJIbTaToM

HEMPaBWJIBHOTO  pO3B'si3aHHs  anreOpaiunoro  piBHsHHsA! Ile —  pesynbrar

HECKBIBAJICHTHOTO IIEPEXOJay BiA IHIMIKUX, OLIBIN CKIATHWAX, PIBHSIHB, [0

anreOpaigynoro. IlosiBa TakuWx «3aiiBUX» KOpPEHIB MOXe OyTH BHUKIIOUCHA

MOCIIITOBHUM 3aCTOCYBAHHSIM BUKIIIOUHO EKBIBAJICHTHUX NEPEXOMAIB BiJl OJHOTO

PIBHSHHS JIO IHIIIOTO. AJle HaifYacTille MpOCTille 3HAUTH yCi KOpPEeHi, BKIIOYAI0Un

«3aiBi», a TIOTIM BIJICISITH 3aiiBl NUISIXOM IMIJICTAHOBKH. Y PO3iiaxX, MPUCBIYCHUX

PO3B'sI3aHHIO OUTBINI CKJIAJIHUX, HIXK anreOpaidHi, piBHIHb, MU HABEIH BiATOBIIHI

PUKIIA/IH.
3aranom, Ti X 3ayBaK€HHSI MOKHA BIIHECTH 1 10 PO3B'S3aHHS HEPIBHOCTEH.
Haenemo nekinbpka NPUKIIAJIB.

e [Ipotsarom po3B's3aHHS TPUTOHOMETPUYHOTO PIBHSHHS 100 3MIHHOI X Oyrna
3pobiyieHa 3aMiHa y =Sin X 1 OTpUMAaHO JBa KOPEHi aireOpaiyHOro piBHSIHHS:
y=1/21y=2. Ockinbki [sin x| < 1, qpyruil KOpiHb HEOOX1JHO BIAKUHYTH.

e [lpotsarom po3B'si3aHHS TOKA3HUKOBOT'O pPIBHSHHS MO0 3MIHHOI X Oyrna
3pobiieHa 3amiHa y = 2% i OTpUMaHoO JBa KOpPeHi anreOpaidyHoro piBHSHHS: y = —1
1 y=1. OCKITbKM 3HaYEHHS MOKa3HUKOBOI (DYHKIIIT HE MOXKe OyTH HETaTUBHUM,
NP KOPIHb HEOOX1AHO BIAKUHYTH.

* [IpoTsirom po3B'si3aHHS PIBHAHHS 3 KOPEHSMHM I0J0 3MIHHOI X Oyna 3pobiieHa
3aMiHa y =-/x 1 OTpEMaHO 1Ba KOpeHi anreOpaidnoro piBHsAHHSL: y=—11y=1.
OCKibKY 3HAYCHHS KBAJAPATHOTO KOPEHS HE MOXKE OyTH HETaTHBHHM, MEPIIUA
KOpIHb PIBHSHHS HEOOX1THO BIIKHHYTH.

 [IpoTsrom po3B'si3aHHS PiBHSHHS 3 MOIYJISIMHU IIOJ0 3MIHHOI X , IO OTPHUMAHO B
pe3yibTaTi pO3KPUTTA MOAYJIB Ha iHTepBail x[[1; +oo[, Oy0 OTpUMaHO KOPIHb
x=0. Ockinbkn 3HaueHHs x =0 He HAJIEKUTh JO IHTEPBANY, I SIKOTO
BUKOHYBAJIOCS PO3KPUTTS MOAYJIS, IIEH KOPiHb HEOOX1AHO BIAKUHYTH.

maBa 2.IppauioHanbHi piBHAHHA.

KopeHi keaOpamHi.

3aranbHa THCTPYKINS 3 PO3B'A3KY PIBHIHB 13 KOPEHSIMH KBaJIpaTHUMHU MOXKE OyTH
chopmynboBaHa B Takui cmoci6. IlimHOCMMO B KBaapar OOWABI YacCTHUHU
PIBHSHHSI CTIJIbKU Pa3iB, CKITbKU MOTPIOHO IS 3SHUKHEHHS! KOPEHIB, CIIIKYIOUU
3a TUM, 1100 KOe(IIlEHTH MPU CTApIIOMY CTEIEeH1 3MIHHOT B3a€EMHO 3HHUIIYBAaBCS
a00 cTaBaJiM MO MOJYJIIO MiHIMAJIbHUMU. [lepmm 3BUTHHSAEMO BiJ] KOPEHIB TOU
BHpPa3, KOE(DIIEHTH SIKOTO 110 MOAYJIIO OiIbIIIe.
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puknan: +15-x++3-x=6. Jlug Toro, mob6 BUKOHATH MEPUIY YACTHHY
IHCTpYKIIii, HEOOXiJIHO TIEepPEeHEeCTH OJHWH 13 KOpPEHIB B IHIIY CTOpOHY (1100
Koe(illieHTH TpH MEpPIIOMY CTENeHi X B3aeMHO 3HUImMiIucs). s toro, mo0
BUKOHATH JIPYTY YAaCTUHY 1HCTPYKIlIi, HEOOX1THO TIEPEHECTH B 1HIITY CTOPOHY CaMe
JIpyTuii KOpiHb, TOMy 10 KoeditieHt 15 Oimpmmit 3a 3. [lpu 1mpomy OaxkaHo
BpaxoByBaTH 00JIaCTb BU3HAUEHHS 1 BECTH TIEPETBOPEHHS EKBIBAJICHTHUMU
nepexonamMu (iHakmie Ui BIACIBY OTpPUMaHUX 3aWBHX KOPEHIB OOOB'SI3KOBO
IPUNAIETHCS] BAKOHYBATH ITiJICTAHOBKY).

VI5-x+3-x=6 = JI5-x=6-3-x =
x <3, x <3,

- {15—x:36—12\/ﬁ+3—x, - {3—x:4, =x=-l

PosrisinemMo 101aTKOB1 METOIH.
a) SIkmo MokHa, TOo 6a)KaHO HE TMIJHOCUTH B KBaJpaT, a 3aMIHATH KOPiHb Yepe3
HOBY 3MIHHY (TOMY IIIO TiTHECEHHS JI0 KBaJIpaTy Beje A0 301UIbIIeHHS IIU(poBUX
Koe(iieHTiB).
[pukman : x + vx+20 = 22. 3aMIiHOIO Vx +20 =y OTPHMAEMO
V=20+y=22 = y*+y—-42=0 = (y=6)U(y =-7).
3Biacu Vx+20 =6 < x = 16.
0) Skmo mix KOpeHeM 3HOB 3HAXOJIUTHCS KOPIHb, TO WOro, SK MpaBuIo,
MO3HAYa0Th Yepe3 HOBY IMepeMiHHy. lle mae MOXIUBICTH OINIHWUTH BUTJIS]
BUPA3IB MiJl IEPBUHHUMH KOPEHSIMHU.

[lpuknan : \/x+8+2 x+7 +\/x+1—\/x+ =4,
3aMiHOI0 y = Vx +7 = x = y* — 7 OTpUMAaEMo:
Jy2—7+8+2y-FJy2—7+1—y=H1®

SNOHDT Yy my=6=4 < [y+1]+ y -y-6 =4

Yepes Te, mo y = 0, MOTyJIb MOXKHA OITyCTUTH.
Maemo: y+ 1+ y>-y-6 =4 = Jy’-y-6=3-y =

3-y=20, y<3, .
- , , = = y = 3. OTpuMaHe 3Ha4YCHHS M1JCTaBISIEMO
yi=-y=6=9-6y+y’, Sy =15,

B PIBHSHHS 3aM1HHU 1 3HAXOJIUMO X.
Jx+7 =3 o x+7=9 = x=2.
B) Jlo/1aBaHHs TBOX KBAJIPATIB /10 MOABOEHOTO JOOYTKY.
Jlanuii mpuiioM J103BOJISIE TIEPEUTH Bifl JOOYTKY KOPEHIB 10 IXHBOI CyMHU 1 TUM
CaMUM CIPOCTUTHU BUPA3.

[pukiam : Vx—1 + Jx+3 +2J(x-D(x+3) =4 -2X =
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o Jx=1+Jx+3+@x-D+@x+3)+2J/x-D(x+3) =

=4-2x+x-1+x+3 = Jx-1 +Jx+3 +(Jx-1 +Jx+3)*=6.

3pobumo 3aminy: +x —1++/x+3 =y. OnepkuMo KBajpaTHe piBHAHHA y*+y —6 =03
KopeHsamu y = —3 1y = 2. [lepmmii kopiHb 3aiiBuif, 60 cyma BOX paJuKaIiB HE
MO>Ke OyTH BiJl' EMHOIO, TOMY BUKOPHCTAEMO JIHIIE IPYTHIA.

Vx—1+Jx+3 =2 o Jx+3 =2 —-Vx-1 =
=>x+3=4-4Jx-1+x-1 o 4Jx-1=0 x=1.

Ockinbku OynM  HEEKBIBAJIEHTHI  MEPEXOJd, TO PpOOMMO TEpPEeBIpKYy 1
NEPEKOHYEMOCS, 0 3HAWACHUI KOPiHb € IPaBUIBHIM PO3B'S3KOM.

3aysasicenns: BUpa3u MijJ 3HAKOM KOpPEHS MOBUHHI OyTH HeBi eMHuMU. [Ipu
MiTHECEHH] B KBaJpaT 11 BUMOTA SIBHO HE BPAaXOBYETHCS, TOMY HE 3a0yBaiiTe a0bo
y =

50 a0bo BiaciBaTu
y=0,

BMKOPMCTOBYBATH €KBIBAJICHTHI EPEXOAU THIY -/y =2 < {

OTpYMaHi 3aiiBi PIlICHHS NEPEeBIPKOI0, TOOTO MUISIXOM TMiJCTAHOBKU y BHUXIiJIHE
PIBHSIHHSA 3 PETEIBHOIO MEPEBIPKOIO, UM HE BUABUTHCSA B XOJ1I OOYMCICHHS BHUPA3,
10 BKJIIOYAE BiJI'€MHE 3HAUYCHHS 17| KOPEHEM.

KopeHi Ky6i4Hi.
3aranbHa 1HCTPYKINA 3 PO3B'SI3KY PIBHSAHB 13 KOPEHAMH KyOIYHUMU MOXKE OyTH
chopmynboBaHa B Takuii crioci0. [TigHOCHMO B KyO 0OMBI YaCTUHU PIBHSHHS 11O
dbopmynax:
(a+b)=a*+ b’ +3ab(a +b), (a—-b)=a’-b*>—3ab(a - b),
13 HACTYMHOI 3aMiHOIO BupasiB (a + b) 1 (a — b) 3 ymoBu. lla 3amina moxe
MPU3BOJUTH JO TIOSIBU CTOPOHHIX KOpEHIB 1, TOMYy, OOOB'SI3KOBO TOTPi1OHO
pOOUTH TIEPEBIPKY.
[puknan: Y1+x + Y1-x = 2. [liznecemo 0OMABI YaCTHHU JaHOT PIBHOCTI y KyO i
0JIEPKUMO:
1+x)+ (1 =-x)+3 fa+xd-x)(1+x + Y1-x) = 8. Tenep cyMy KOpeHiB
3aMiHSIEMO 3 YMOBH JIBIHKOIO:

(I+x)+(1-x0)+3 Yd+x)1-x)R2)=8 =
= 630+x)(1-x) =6 = 1—-x2=1 = x=0.

a) Ha#mommpeHimuM J0MaTKOBUM MPUMOMOM € BBEICHHS JBOX HOBHX
3MIHHUX 1 PO3B'SI30K CHCTEMH PiBHSHb.
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Ipukinan : (G4 xRt 1 -+ DY34 - =30. 3poOuBIIK 3aMiHYy {3 M- x=a,
VY34-x-Vx+1 Yx+1=h.
0JIEPKHUMO:
a’b-b’a _
a-b ~~ Tyr gpyre piBHAHHS OTPHMAaHE O€3IIOCEPENHBO i3 CHUCTEMH
a’+b’ =35

3aMIHU TIJHECEHHSIM Yy KyO 1 JOoJaBaHHSM piBHSHB. J[anl po3B’si3yeMO OTpUMaHy
CUCTEMY.

2 _ 12

aba” =b7) _ 30 (ab(a+b)=30,
a=b < 3 3 _

@ +b =35 @ +b7=35,

JIOMHOKMMO TIepIle PIBHAHHSA Ha 3 1, CKJIABIIH 3 JPYTUM, OEPKUMO:
(a+b)’=125 = a+b=5.

[limcTaBuBIIM OTpHMaHE B TIEepIIe PIBHAHHA, ojepxkyemo ab = 6. IloTim
a+b=5, .
3aIMIIAETHCS PO3B’SI3aTH MPOCTY CUCTEMY { b=6 3BiJIcCH MaeEMO JBa KOMIUIEKTH
ab=6.

po3B'sa3kiB (2; 3) 1 (3; 2). Tenep nepeitgeMo 10 BU3HAYCHHS X.
V34 -x=2, 34 -x =8, 26 V34 - x =3, 34-x=27,
= = X = . =
%lx-}- :3’ x+1:27, 3wlx+ :2’ x+1:8,

= X=1/.

KopeHi 0o8innbHO20 cmeneHs.

3aranbHa 1HCTPYKIISA 3 PO3B'SI3KY PIBHSAHB 13 KOPEHSIMH JOBUILHOTO CTEIEHS
Moxe OyTu chopmyiboBaHa B Takuil croci6. [lepexonumo 10 3amucy y BUTIIAII
CTETEeHIB 3 OJJHAKOBUM 3HaMEHHUKOM. [loTiM mpu3BomMMO BUpa3 A0 3arajibHOTO

3HAMEHHUKA 1 BUHOCUMO 3arajibHiil MHOKHHK. [ToTiM poObumo 3amiHy.
44 29 14

Iputcn QWT Wx'Va =22407 =0 o 520 + 40 =22x0 =0 =

o x*°m5X+ x2 -22)=0.
Tenep mu oxepxyemMo nepuiuii po3s'sa30k x; = 0. [ po3B'si3Ky Apyroro piBHSHHS
BUKOPHCTAEMO 3aMiHy ~x =y, 3pOOUBIIN SKY MAEMO:
—1+£41+440 _ -1£21
10 10
Ockinbku +/x 20, TO 3BOPOTHOIO 3aMiHOK OTPUMAEMO OCTATOYHHIA PE3yIIbTAT:
Jx =2 = x=4.

52 +y=22=0 = y»=
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maBa 3.Cucremu anred6paiyHmMX piBHAHb.

Icnye wHalip 3BHYAMHUX METOJIB PO3B'SI3KY CHUCTEM pIBHSHb, TaKUX SK
BU3HAYEHHS OJHOT 3MIHHOI Yepe3 1HII 3 OJHOTO PIBHAHHS 1 MiJACTAaHOBKA B JIPYTE,
JI0JIaBaHHsI 1 BIIHIMAHHS PIBHSIHB 13 BUBHAUEHUMHU KOe(illieHTaMU OJHE 3 1HIIOTO i
T.4. [IpoTe TYyT Mu XOTuUM O PO3TIAHYTH ACSKI HAUTUIOBIIII KJIACH CHUCTEM 13
crienuGpiYHUMU METOJIaMU PO3B'SI3KY.

 CumMempuy4Hi cucmemu .

IcHye 3HauHMIl KJIac cUCTeM, Y SIKMX HIYOTO HE 3MIHIOETHCS BiJl 3aMiHU OJHIET
3MIHHOI Ha iHI1y. HaiimpocTimoro cepe HUX € HaCTyIHa:

xty=a, X 5
b VY 11bOMy BUINAJIKY X, Y € KOPEHSMHU PIBHSIHHSA z° —az +b =0, Tomy
Xy =0.

. . . xX=z, xX=z,, .
OoTpUMa€EMO AB1 IIapu PO3B sA3KIB { ! n { g TaKI/IM YWHOM, PO3B A3aHH
Y=12,, y=2z.
TaKUX CUCTCM BHUKOHYETLCS 34 OAOIIOMOI'OI0 HOBHUX 3MiHHI/IX: a —X +y, b = Xy

(a60 a =x* +yk b = (xy)*). Uum Ginblue HaTypambHE YUCIO k, TUM IIPOCTIILMIA
MOANBIINHI po3B s30k. HaiimpocTimmm € Bunagox k = 1.

1 | x+y+xy=7, xy=T=(x+y), Jani x+y=a,
pukiaz 1: - aMiHOIO:
x*+y? +xy=13, (x+y) —xy=13. xy =b.
b=T7-a, ) a=4, . .
OTPUMAEMO: | , = a +ta-20=0 - , TOOTO JB1 MOXIJIUBI
a” —b=13, a=-5.
CUCTEMU:
x+y=4, x+y=-5, R .
g Ta g Po3B sxemo ix. Ilepma x> —4x +3 =0 = x;2 =2 +/4-3
xy =3, xy =12.
. . -5+425-48
nae nBi mapu pimens (1, 3), (3, 1). pyra x> +5x +12=0 < x5 = — -

HE Ma€ PilicHb.

xt+yt =82, xt+yt=82
p—

xy =3,

= (xM12=41 £41681-81 =41 * 40. OTpuMaBIIK YOTUPH 3HAYEHHs X: + 1, £3 Ta

0o0paxyBaBIIM i1 KOXHOTO 3 HHUX BIJNOBIAHE Yy, 3a JOTOMOTOIO0 TIEPEBIPKH

BIIEBHUMOCS, 10 Y€l 4oTUpH mapu poss szkiB: (1, 3), (-1, -3), (3, 1), (-3, —-1)

i IXO/ISTh.

[puknan 2: { =0 -82(0H +81=0 -

Sk 3ayBaX€HHS, MOXKHA BIJJ3HAYUTH, [0 9aCTO 3aMIHOIO z = X + @, § = y+b cucremy
MO>KHA ITEPETBOPUTH HA CAMETPHUHY 1 PO3B s3aTH, K OyJIO OIMCAHO BUIIIC.
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o HukniyHi cucmemu.

JIOCUTh MOMIMPEHUMH € CUCTEMH, Y SIKUX PIBHSHHS BUTISIAIOTH OJHAKOBO, a
3MIHHI IUKJIIYHO 3aMIHSIOTh OJHAa OJHY. PO3B'sI30K Takux cucTeM 0a3yeThCs Ha
J0/laBaHH]1 (MHOXKEHHI1) YCiX pIBHSHb CHCTEMH 3 TMOJAJbIIMM BiAHIMAHHSIM
(IIUJIEHHSIM) OTPUMAHOTO TAKUM YHHOM PIBHSIHHS 3 YCIX 1HIITUX PIBHSHb CUCTEMH.

3 15

—+—=2,

Xy yz

15 5 3 5 15 3 5 15

[puknag: {—+-—=2, = 2(—+—+—)=6  —+—+—=3,

yz Xz Xy xz yz Xy xz yz

5 3

—+—=2,

Xz Xy

Bi,[[HiMCMO 3 OTPUMAHOI'O KOJKHC piBHSIHHSI CUCTEMU U OJACPIKUMO CHUCTCMY, IO
MMepeTBOPUIACA 0 I_[HKJIi‘lHOI o100 MHOXKCHHA.

3

_=1,

);y xy =3,

—=1, o 1xz=5, = (xyz)*> =225 = xyz =% 15.
XZ

15 yz =15,

— =1,

ez

Po3minmBmmm oTpuMaHmii BUpa3 Ha KOXKHE PIBHSHHS CHUCTEMH, OJIEPKYEMO JBa
po3B'szku (1, 3, 5), (-1, =3, =5).

« Cucmemu OOHOPIOHUX PiIBHSIHb.

OnHOPITHUMHU HA3UBAIOTHCS PIBHAHHS, Y SKHUX CyMapHUHN CTEIIHb HEBIJOMHUX
KOXXHOTO JOJlaHKa OJHaKoBWM. J[[iTeHHSIM Ha OAHY 31 3MIHHHUX Y I[bOMY

3arajJlbHOMY CTETIEHI MU OACPKYEMO PIBHSHHS MO0 100YTKY 3MIHHHUX.
2x° =3xy+y’> =3,

[Ipuknan: { = 4x>—6xy + 2y = x>+ 2xy -2y =

x* +2xy—-2y° =6,

3 3

’ —
= 3-8y +42=0= 35 —8§+4:0:> (i)l’z_ 43y16-12 _ 422
y

X X o .
Orxe — =2 abo — = 3 VY 000x Bumajgkax 3HailIeMO BUpa3 X yepe3 y 1
y y

M1JICTABUMO B TIEPIIIE PIBHIHHA BUX1IHOI cucTeMU. OepKUMO:
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{XZZ% {x=2% x‘E%
= _ a Uil Ipyroro BHUIIQJKY =
P—6y* 4y’ = =], 8
8y  —6y y =3, y _y2_2y2+y2:3,
9
2
X==Y, o« .
o 3 — PO3B $3K1B HEMA.
—y2=21

OT1xe, MaEMO TUIBKHU J1Ba pO3B a3kH: (2, 1), (-2, —1).

3acmocyeaHHsI meopemu Biema .

3MiHHI TIYKaEMO SK KOPEH1 PIBHSHHS, KOE(DIMIEHTH SKOTO 3HAXOMIATHCS 3
teopemu Bierta. HaiimpocTimmii BUNagoK TakuX CHUCTEM MPOJEMOHCTPOBAHUH B
OTHC1 CHMETPUYHUX CHUCTEM.

PosrnsiHeMo BUMaioK TPHOX 3MIHHHX.

xX+y+z=3,
xy +xz + yz =3, Buxonsuu 3 1iei Teopemu x, y, z OyayTh KOPEHSIMH HACTYITHOTO
xyz =1.
KyOignHOoro piBusuus: s° — 35>+ 35 — 1 =0 = (s — 1)* = 0. Takum uuHOM, BCi TpH
KOpEeHi T0piBHIOIOTH oauHuIll. OTxe, x =y =z = 1.

MmaBa 4.JlorapunmiyHi piBHAHHSA.

OcHoBHi BiacTuBOCTI Jorapudmiunoi GyHkIii y =log, x,a >0, a # 1:
e OOsacTe BU3HaUYeHHA (YHKINT — MHOKHHA BCIX HO3UTHUBHUX MIMCHUX YHCEI, a
o0nacTh 3HaYeHb (PYHKIIIT — MHOKHWHA BCIX JIMCHUX YUCEIL.
* log, 1 =0.
* log, x +log, y =log, (xy), x>0,y >0.
* [Ipu a > 1 dyHKI1IIsI MOHOTOHHO 3pocTae, a mpu ) <a <1 — MOHOTOHHO CIaJIaE.
YacTto a1t CKOpOUYEHHS 3aMKCiB BUKOPUCTOBYIOTHCS MTO3HAYEHHS:
lg x —3amictb logio x (necsTkoBuit torapudm);
Inx —3amictb log, x (HaTypasnbHuii norapudm), ne e = 2.719841984;
CrpaBeyiiB1 TaKOX HACTYMHI GOPMYJIH:
e Sxmoa>0,T0x= g"%" .

n
o logdnx"Z-—logax.
m

* log,x= :
& log  a



=21 -

e logax= 28 50 pz1.

log, a
[IpakTraHO BCl JorapudmiyHi piBHSHHS pO30MBAIOTHCS HA TPU YMOBHUX THUIIH,
KOXKHHUM 13 SKUH Ma€e CBOI O3HaKU 1 CBi cmoci® po3B'si3ky. st Toro, mob6
BU3HAYUTHU iX, Tpeba CcrovyaTKy mepelTH 10 OJIHi€T OCHOBH, OOUpAIOUYu IS IHOTO
HaKOLIBIIE TPOCTE 3 YHUCEII, IO 3yCTPIYAIOTHCS B IPUKIIA/I].

 SHAkwio eci no2apugmu 8 NepuwomMy CmMerneHi.

[HCTpYKINT Taki: KOHCTaHTH TMOJAEMO Y BHIJAAl JiorapudMiB, HETaTHUBHI
JOJIaHKH TIEPEHOCUMO B MPOTUJICKHY CTOPOHY, MHOKHUKH 3aHOCUMO yCEepEINHY
norapudma B MOKa3HUK cTeneHs. [loTiM mepexoaumo Bif cymu jorapudmis a0
norapudMiB 10OYTKY 1 MPUPIBHIOEMO BUpa3u i JIorapudmom.

Ipukgam: lg5S+1g(x+10)=1-1g(2x—-1) +1g 2Ix-20) =
= lgs+lgx+10)+1g(2x—-1)==1g 10 +Ig 21x-20) =
= lg[ S(x + 10)2x = 1)] =1g [10(21x = 20)] = 5(x + 10)(2x — 1) = 1021x — 20) <
= 2 +19x—-10=42x—40 = 2x* =23x+30=0 =

_23+4/529-240 _ 23%17
< X12-= = .
4 4

Otpumaemo aBa po3B si3ku: x; = 10, x, = 1.5, mepeBipkor MepeKOHYEMOCS, 110

0o0u/IBa BOHU ITIIXOIATH.

» SAkuwio He eci 102apudmMu 8 nepwomMy cmeneHi.
VY upoMy BUMNAAKy IHCTPYKIII mpotuiiexHi momnepenHiMm. [lepexomumo Bif
norapudmiB H00YyTKYy 1 4YacTKH 1O CyMH 1 pi3HUIl Jorapudmis. [lokasHukH
CTETNEeHs BUHOCHUMO 3a 3Hak Jyiorapudma. [lotim pobumo 3aminy tumy y =log, f

(x).
Hanpuknan: 1g? (100x) +1g? (10x) = 14 +1g LI
X

= (Ig 100 +1g x)* + (Ig 10 +1g x)*= 14 — Ig x. 3aminuBLIK Ig x =y, OTPEMAEMO:
QH+yr+1+y)’=14-y = 2y°+7y=-9=0 = (y=DHU(=-4.5).
3BOPOTHOIO 3aMiHOIO OCTaTOYHO oTpuMaemMo x; = 10, x, = 0.00001 J10.

» Jloecapudmu 8 nNokasHUKY cmerneHs.
VY upomy BUNAAKy JiorapudmyemMo OOUBI YACTUHU PIBHSHHS 1O Til OCHOBI,
mo Bxe €. Jlam onepkyeMo KOHCTPYKIIIO TOMEPEeIHBOTO THUIY 1 JIEMO
BIIMOBIHO 110 1i IHCTPYKIIiil.




-22 -

10 21g2x 3lgx R ,
Hanpuxknan: x3 =2 0 o 100x%ex = ¥y Ig (100x2%) = lg (x¥er)

X 1

= 1g 100 +Ig (x*€) =1g (£**") = 2 + (21g% x)[g x) = (3 + 3Ig x)[g x).

3amiHoI0 y = Ig X OTpUMaEMO PIBHSHHSA:

2y’ =3y =3y+2=0 = 2(y+ D(*—-y+ 1) =-3y(y+1)=0 =

= (y+1D2y’-5y+2)=0 < (y=-1)U (y=2)U (y =0.5), 3 5K0ro orpuMaemo
BigmoBims: (x =0.1) U (x = 100) U (x = +/10).

maBa 5.[loka3HMKOBI PiBHAHHSA.

OCHOBHI BIaCTUBOCTI MOKa3HUKOBOT pyHKIII y =a*, a >0, a # 1:

» O6sacTh BU3HAYCHHS (PYHKINI — MHOXKMHA BCiX AIMCHUX 4YMCEIN, a 00JIaCTh
3Ha4YeHb (QYHKIIIT — MHOKMHA BCIX MTO3UTUBHUX JIMCHUX YHCEIL.

e ad’=1.

o "V =a'ld.

e [Ipu a > 1 ¢dyHkiis MOHOTOHHO 3pocTae, a ipu 0 < @ < 1 — MOHOTOHHO
cIiajiae.
[IpakTHYHO BCi MOKAa3HWKOBI PIBHSIHHS PO30MBAIOTHCS HA TPU YMOBHHX THIIH,
KOXKHUM 13 SKMU Mae CBOI O3HaKu 1 CBiM cmoci® po3'sizky. mst Toro, mo6
BU3HAYUTH iX, Tpeba CIoYaTKy MeperTH 10 OJHI€I OCHOBH, OOMparoud JIJIs IBOTO
HaKOIIBIIE TPOCTE 3 YHUCEII, 0 3yCTPIYalOTHCS B IPUKIIA/II.

e SKWO NoKa3HUKU cmereHs1 8iOpi3HSIIOMbLCS Ha YUCJIIO.

VY upomy BUMAAKy MM pOOMMO MOKA3HUKHU CTETICHS B TOYHOCTI OJHAKOBHUMHU,
BUHOCSIYM BCE 3aiiBe 3 MOKAa3HUKIB cTerneHs. [1oTiM, K0 OCHOB JIBi, TO JAiTHMMO
yC1 pIBHSIHHA Ha OJHE 3 HUX Yy 3arajibHOMY cTerneHi. Jlan moka3HUKOBY (PYHKITIO
JUIIAEMO B OJIHIM CTOPOHI PIBHSHHS, a BCE IHINE TEPEHOCHMMO B IHIIY 1
MEPETBOPIOEMO /IO JESIKOTO CTemleHs Hamioi OcHOBH. [loTiM mpupiBHIOEMO
MOKa3HUKH.

Mpuicag: 33 + %[9)“2 = 6@+ — %[qxﬂ - %[qx 4 %[qx =243 - 3@

@ X = XQEX: 2@ 2)6: 2‘0.5@ -
(2)[9 214 (4) 21E|6_3 (4) (4) x=-05.
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o SKkwio noka3HUKU cmeneHs 8ioOpi3HaIoMbCS 8 OeKillbKa pas3.

Y upboMy BUNAAKY MH POOMMO TOKAa3HUKH CTPOro MNPONOPLIHHUMH,

3abuparoun Bei J0OABKHU 3 MOKA3HUKIB CTENEHs 1 poOUMO 3aMiHy y =a¥, Tomi y* =

a®,

Hpmicnaz: 3! =25+ =02 = 5% - 251 =0,

3amiHoro y = 5* otpumaemo: 3y’ =2y -1=0 < (y=1DU(y= _%).

OCKiJIbKM TIOKa3HUKOBA (DYHKI[iS HO3UTUBHA, TO: 5* =1=5% « x=0.

« KoHcmpykuis eudy: (F(x))°™ = (F(x))3™.

JlaHa KOHCTPYKIlis (DAKTUYHO TEPETYKYEThCS 3 TPETIM TUIIOM JIOrapuMidHHX
PIBHSIHb 1 Ma€ CXOXHUil pO3B'si30K. TOHKOII MOJSATAIOTh Y TOMY, IO MPU IIJIOMY
MOKa3HUKY CTEIMEHs] OCHOBA MOK€ OyTH 1 HETaTUBHOIO.

[acTpykiia Burisigae Tak. [lepeHocumo yce B OJJHY CTOPOHY ¥ OJMH 3 BUPa3iB

BUHOCUMO 3a IYXKY. OJepKyeMo:

(F(x))* [(F)?™ =80 = 1] =0.
[IpupiBHIOEMO 10 HYJISI KOXKHHUI CTTIBMHOXKHHK.
[lepmia rpyna pos3'sizkiB F(x) = 0. YV 1npoMy BUNAAKY MOKA3HUKHU CTEHEHS

BHXI1/IHOTO PIBHSIHHSI TOBUHHI1 OyTH MO3UTHBHI.

OnepyBaTu 3 JpyrUM CHIBMHOKHMKOM Tpeba Tak, 100 HE BTPATUTH

PO3B SI3KM U IITHX MOKA3HUKIB y BUrIsi: |F(x)[{™ ~8™ =1,

Jlorapudmyroun 1eit Bupas, 0AepKUMO:

Ig{|F0)i™ 80} =1g1 = (g(x) = g(x)Ig{|[F(x)]} =0.

OTpumaHo 111€ J1B1 cepii pO3B SA3KIB:

g(x) — g(x) =0, ToOTO MOKA3HUKH PiBHI 1

Ig{[F®l} =0 = [FO)[=1 = Flx) =% 1.

[TpupoaHo, noTpiOHO HE 3a0yTH MEPEBIPKY Ha 3aiBl PO3B SA3KHU.
ng: (x+1)x2+3x: (X + 1)10)6—12 - (X + 1)10)6—12 [(x+1)x2—7x+12_ 1] =0.

I[Mepma cepis po3s askis (F(x) =0) gae (x+ D2 =0=x+1=0 = x=-1.
ITepesipka: (0)2=(0)** — po3B 130K x = —1 He migXOAUTH!

Jlani mykaemo poss si3kH y BHrismi |F(x)|d™ 80 = 1.

(x+ D 7= =[x+ =1=1g {|x+1 =gl =

= (= Tx+12)0g [x + 1] =0.

Jlpyry cepiro po3B  SA3KiB IIYKATUMEMO SIK KOPEH1 MEePIIOTO CIIBMHOKHHKA!
X=Tx+12=0 = (x=3)U (x=4).

ITepesipku: 4'8 =48 1a 52 = 5% nigTBEpIKYIOTH iX IPABUIILHICTS.

X2 =Tx+12 X2 =Tx+12



_24 -

TpeTro cepito po3B sI3KiB ITYKATUMEMO K KOPEH1 JPYroro CIiBMHOKHHUKA:
lg|x+1[=0 = |[x+1]|=1 = (x=0)U(x=-2).

[epesipku: 1°= 1'% ta (=1)2 = (~1)*? niaTBEpIKYIOTH iX NPABUILHICTH TAKOX.
Otxe, MokmBuX po3B s3kiB wotupr: (x =3) U (x=4) U (x=0) Ux =-2)

» JloOamkoei nputioMu:

 B3aeMHO ob6epHeHi supa3su.

JlocuTh MOMMPEHUM TPHU PO3B SA3KY MOKA3HUKOBHUX PIBHSHB € 3aCTOCYBAaHHS
nap B3aEMHO OOEpHEHUX BHUpPa3iB, TAKUX SIK:

(2+3) m (2—+3), (7T+448) m (7-48), i . 1.

Po3B's130Kk y 11bOMY BHIAJIKy 3HAXOAMUTHCS JIETKO SKIO 3aMiHUTH OJHH 13
4JIEHIB IIapu 4Yepes3 y, a Apyruil — uepes y .

 MiHimakc.

KoHcTpykiiii, y SKUX MIHIMYM OJHI€I YacTUHU PIBHAHHSA Ouibiie ado

JOPIBHIOE MAaKCUMYMY 1HIIHH, TO3BOJISIOTH 3HAMTH 3HAYCHHS I[OTO EKCTPEMYMY

1 TOTIM OTpPUMaTH pPO3B 30K MPHUPIBHABIIM OOWJBI YACTHHU JO I[HOTO

3arajabHOTO 3HAYECHHS.

[puxnan: 2% =1-x*. OCKiJIbKH JTiBa yacTHHA OibIne a6o JOPIBHIOE OJWHUIII, a
mpaBa MeHIIIE a00 JOPIBHIOE OJIMHMII, TO PO3B'A30K MOXKE€ OyTH TITBKH B TOMY
BHITQJIKY, KOJIM 1 JTiBa 1 MpaBa YaCTHUHH OJTHOYACHO JIOPIBHIOIOTH OJTMHHMIII:

{2“ =1, {xz =0,

< = x=0.
1-x? =1, - x> =0,

» MoHOMOHHIiCMb.
Lle#t mpuitom mosiArae y BraayBaHHI OJHOTO PO3B 3Ky, 3 MOAAIBIIUM

TOBEJICHHSAM MOTO €IMHOCTI 3a JJOTIOMOT'OF0 MOHOTOHHOCT1 (PYHKITI].

[Mpukman: 3* + 4* = 5%, 3aranpHOBIIOMHUN PO3B 530K — x = 2. JloBenemo, 1110
iHIUX Hemae. PosminmMo oOunBi yacTHHHM PiBHAHHSA Ha 5'. OnmepKUMO B JIiBIH
YacTHHI CYMy JBOX MOHOTOHHO CcHajaruux (yHKIIH, a B MpaBiil yYacTuHI
PIBHSIHHSI — KOHCTAHTY:

3)* 4\" .
(gj + (E) = 1. TIlpu x<2 3aBAsIKH  MOHOTOHHOCTI  (yHKIIIi

A A =1 0 o (o Y 1 ome
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PIBHICTh JIOCATAETHCS JHINEC KOIM X = 2. TakuM YHHOM, MH JOBENH, IO X =2 —
€IMHUN PO3B A30K.

maBa 6.Cuctemmn norapudpmiyHux i MNOKa3HMKOBUX
PiBHSHb.

Po3B's130k cuctem norapuMiuHUX 1 MOKA3HUKOBUX PIBHSHB e, SK MPaBUIIO,
OJIHUM 3 HACTYIHUX LUISIXIB.

 P038's130k 0OHO20 3 Pi6HSIHb.

Po3B's30k  ogHOTO 3 pIBHAHB CHCTEMH JI0 OJCpP)KaHHSI IPOCTOrO
CHIBBIJHOMIEHHS MK 3MIHHAMM 1 ITIICTAHOBKA IIOJAHOI B TaKWil criociO omHiel
3MIHHOI B 1HIII€ PIBHSIHHS 3 HACTYITHUM HOTO PO3B'SI3KOM.

b 379" = 8], 30t =34
QI/IKJ'Iag!I = =
lg(y+x)2—lgx:21g3, lg(y+X)2:1gx+21g3,
y+2x =4, y=4-2x, y=4-2x,
lg(y +x)° =lgx+1g9, lg(4 = 2x +x)* =1g(9x), (4-x)* =9x,
x =1,
y=4-2x,
{y:4—2x, ! {yzz’
= = X = =
P -17x+16=0, ’ =1
o x=16, x =16,
y=-28.

ITepeBipKoro IepEeKOHYEMOCS, 110 0OMIBA OTPUMAaH1 PO3B'SI3KH I IXOATh.

e P038'130K KO)XXHO20 3 Pi6HSIHb.

Po3B's130k  KOXXHOTO 3 pIBHSHb CHUCTEMH JIO OJIEpXKAHHS MPOCTOTO
CHIBBIIHOIIEHHS MiXK 3MIHHUMH, 110 BXE HE MICTUTh JOTrapupMidyHOI YU
MOKAa3HUKOBOT QYHKIIIT 1 HACTYITHUHN PO3B'A30K 3BUYAITHOT CUCTEMHU.

lg(x* + y*)=1+1g8, lg(x* + y*)=1g10 +1g8,
Hma:{g( y)=1+1g @{g( y)=lglo+lgs,
lg(x+y)—lg(x—y)=1g3, |lg(x+y)=Ig3+lg(x—y),
x* + y? =80, x=2y, x=2y,
1g(x2+y2):lg80, y 2 y2 2 Y
= = x+y:3x—3y’ e 99X +y :80’ = 5y :80’ =
lg(x + y)=1g(3x —3y),
x+y>0, x+y>0, y>0,

x=2y,

x=2y, X =8,
= >O, = =
Y y=4, y =4,
y =14,
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e JlocapugmyeaHHsI 0OHO20 3 Pi6HSIHb.

JlorapudmyBaHHSM OJHOTO 3 PIBHSHL MO BXKE HAasBHIM B CHUCTEMI OCHOBI
JI03BOJISIE€ TIEPEUTH TICIS 3aMiH 3MIHHUX JI0 3BUYAHOT CUCTEMHU PI1BHSHb.

Mongan: y=1+log, x, y=1+log, x, y=1+log, x,
~Paal x' =4°, log, (x*)=log, 4°, ylog, x =6.

Jlami MoxHa Jiorapu(M MO3HAYUTH Yepe3 HOBY 3MIHHY a00 MPOCTO 3HAUTH HOTO
BUpa3 uepe3 1HII 3MiHHI 3 MEPIIOro PIBHIHHS 1 MiJCTABUTH B JIpyre ¥ ojepkaru
IIPOCTE KBaApATHE PiBHSHHS OO Y.

log, x=y-1 y=3 {yjfé

log, x=y—1, log, x=y—1, N ’ log, x =2, &80

_ = ) _ R y:3’ = _ = y:_2’
yy-1)=6, V- y-6=0, ) vz,

y=2 log, x=-3 —i

24 s I X—64.

* 3acmocy8aHHSI MOMOXXHICMI x> = yvex,

xlogs Y +2y10g3x =27 3yxlosy =27 x oy =9,
[Mpuknan: o ’ - -
log, y —log; x =1, log, y =1+log, x, log, y =log;(3x),
- log, x=* =1log, 9, - log; yUog; x =2, R =3x, _
y=3x, y=3x, log,(3x) Tog, x =2,
—{x =3,
—3X, =
y =3x, y =3x, Y y=9,
g y =3 = qa=log, x = <llog;x=1, < x=3, N 1
(1+1log, x)log, x =2, Bs % ’ ’ 1 =y
a’*+a-2=0, log, x =-2, x=—,
9 1
HREY

maBa 7.AnreGpaiyHi HepiBHOCTI.

IcToTHA BiAMIHHICTH HEPIBHOCTEH BijJl pIBHSIHB Y TOMY, IO iX PO3B'S30K, SIK
MPABUJIO, BEACTHCSI BUHSATKOBO €KBIBAJICHTHUMH MIEPEXOIaMHU.

» PauioHasibHi HepieHoCcmI.
PamnionanpHi HEPIBHOCTI PO3B'SI3YIOTHCS HACTYMTHUM YMHOM. [lepeHocumo yce
B OJHY CTOpPOHY, MPU3BOJUMO BUpPa3 10 3arajbHOr0 3HAMEHHUKA 1 BUHOCHMO
3araibHUH MHOXHHK. [10TiM yci BUpa3u y IyKKax po3KIaJaeMO HAa MHOKHHKH.
Binkugaemo Hepo3KiIaaHiI KBaJpaTHI TPUWIEHHU, Y SKUX JAUCKPUMIHAHT MEHIIE
HYJIs (BPaXOBYEMO, IO iX 3HAK JJIsl BCIX X 30iraeTbes 31 3HaKOM KoeilieHTa npu
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x%) 1 iM moxi6HOro BHMpa3y, 3HAK SKMX OJHAKOBMM IS BCIX 3HAY€Hb 3MIHHOX.
Jlami 3actocoByemMo MeTo 1 iHTepBaliB. Ha 4ucioBiit mpsMiil BikIagaeMo KOpEeH1
yCiX BHpa3iB y pAykkaxX. I[loTiM BHU3HA4a€EMO 3HAK BUpa3y MpU 3HAYCHHSX
3MIHHOI, [II0 MEHII 32 MEHIINI KOpIHb BUPa3iB y aykkax. Jlami mpu mepexo/i
yepe3 TOUYKY, IO BIAMOBIAa€ KOPEHIO BUpa3zy B AYXKKaxX, 3MIHIOEMO 3HAK Ha
MPOTWJIC)KHHM, SIKIIO CTEIiHb KOPEHsS HEMapHWH, 1 HE 3MIHIOEMO 3HaKa, SKIIO
BOHA MapHUM. SIKIIO HEPIBHICTh HECYBOPA, TO /10 PO3B'SI3KY MPUETHYIOTHCSA HYJII
YUCeIbHUKA, 1[0 HE € KOPCHSIMHU 3HAMEHHUKA.

(2x* =3x+50)(x + 1)’ (x = D*(x +3) 20 - x+D’x-D*(x+3) <0

(x> +x-Dx+D(x-3) a (x+1D(x-3) B

ockinbka (2x* — 3x +50) > 0, a (—=x* + x —1) < 0 14 BCiX 3HaYEHb 3MiHHO].

[lpuknan:

b

N 1 +1 +3 /_

Takum unHOM, pO3B's13Kk0M HepiBHOCTI Oyzae: (=3 < x <-1)U(-1 <x < 3).

» HepieHOCmi 3 MOOys1ssMU.

HepiBHOCTI 3 MOAyNsSIMH BUPIIIYIOTBCS TaK camo, SIK PIBHSHHS, MUISIXOM
PO3KPHUTTS MOIYJISI OKpPEMO Ha KOKHOMY iHTepBadi. AJie B OJHOMY BHITAJIKY,
KOJM OOW/BI YaCTUHU HEPIBHOCTI MO3UTHUBHI, MOKHAa CIPOCTUTU PO3B'S30K,
SKIIO TITHECTH OOWIBI YaCTHMHHU HEPIBHOCTI (popManbHO B KBaApaT, MOTIM
MEePEHECTH yCe B OJHY CTOPOHY 1 PO3KJIACTH SK PI3HUINO KBaapartiB. Jlami
3aCTOCOBYEMO METO/] IHTEPBAIIB.

3x+1 3x+1\* 3x+1 3x+1
[Mpuknan: <3 = <3* e -3 +3|]<0 o
x—3 x-3 x—3 x—3
4
— x_i
LIRS U< HPY
(x—3) (x—3)

N

. . 4
BiamoBigs: x < 3
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e IppauioHasnbHi HepieHOoCcmMi.

€ 18I

TOJJIOBHUX CXEMH PO3B'SI3KY IppalliOHaIbHUX HEPIBHOCTEH, 110

BUKOPHUCTOBYIOTHCS B CUTYallisIX, KOJIM BUPaA3 1M03a KOPEHEM HEeBiJ'€éMHUH 1 KOJIU

BiH 3aBXKIH HEraTUBHUU.

{f(x) > g% (x),

g(x)=0,

Nfx)>gx) = 2(x) <0,
f(x)20.

[puknam: vx* —4x >x—3 «

Vfx)<gkx) =

x—=3=20,

g

—4x>(x-3)%,

x—3<0,

’

—4x =20,

=1

g(x)=0,
f(x)=0,
f(x)<g*(x).

_xZi
2x>9,

x <3,

x=4,
x<0,

Sk GaunMo, HaBITh Y TAKOMY HECKJIQJHOMY MPUKIIAl Oyno NeKilbka MOoOIYHUX
KopeHiB. TakuM 4YWHOM, MiJTHOCUTH HEPIBHICTH y KBajgpar Tpeda 3 BEITUKOIO

00€pEKHICTIO.

Sk110 KOpeHiB IeKiIbKa, TO MPOIIeaypa BUTIISIIA€ TaK:

Jx+3<dx—1+/x-2 & {

{x+3<x—1+x—2+2 (x-D)(x-2),

x=2,
x=2,
6—-x=20,
e | |4(x? -3x+2)>36-12x+x*, =
x=2,
_6—x<Q
‘/§<xs6, 28
P= 3 =4 x> ?.
x>0,

) . 2
Bignosine: x > gx/ﬁ .

Jx+3<Jx—1+Jx—L
x=2,

<~

{le

x=2,
x <6,

3x*-28>0, =

x=2,
x>0,

X

x?=-3x+2>6-x,

=1

2<x<6,
28
X >4,
l 0
DS
X<—=—,
3
>0,
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maBa 8.JlorapudgmiyHi HepiBHOCTI.

Po3B's30k morapudmidyHUX HEPIBHOCTEW BEACTHCS TUMHM K IpHUloMaMu, MIO 1
pPO3B'SI30K  Jorapu(dMIYHUX PIBHSAHB 13 BUKOPHUCTAaHHSIM MOHOTOHHOCTI
norapudMivyHOI PYHKITI.

0< f(x)<g(x),
O0<a(x)<l,
{f(X) > g(x).>0.
[TpakTuyHO BCi JorapudMiyHi HEPIBHOCTI PO30MBAIOTHCA HA TPU YMOBHI THIIH,
KOXKHHAM 13 KUK Mae CBOI O3HaKW 1 CBii cmoci® po3B'sizky. s Toro, mob

BU3HAYUTH iX, Tpeba CIoYaTKy MeperTH 10 OJHIE€T OCHOBH, OOMPAIOUU JJIsl IIHOTO
HaKOIIBIIE TPOCTE 3 YHUCEII, 0 3yCTPIYalOThCS B IPUKIIA/II.

{a(x) >1,

logum fx) <loguw gx) =

o Skwio eci 1o2apugmu 8 nepwomMy CmereHi.

[HCTpYKINi Taki: KOHCTaHTH TMOJAEMO Y BHIJAAl JiorapudMiB, HETaTHUBHI
JOJIaHKH TIEPEHOCUMO B MIPOTUIICKHY CTOPOHY, MHOKHUKH 3aHOCUMO yCEPEIUHY
norapudMy B MOKa3HUK cremneHs. [loTiM mepexoauMo BiJ cyMu jorapudmis a0
norapudmiB H00yTKy (J0Ja0uM TPH IIbOMY yYMOBHU JOAATHOCTI BHUpa3iB Mij
norapudmMoM) 1, BHKOPHUCTOBYIOUM MOHOTOHHICTh, M030yBaeMocs  BiJ
norapudmis.

Ipuknan: lg5S+1g(x+10) <1 -1g(2x—-1) +1g 21x-20) =
e lg 5 +1lg x+10) +1g 2x - 1) <lIg 10 + 1g 2lx - 20) =

lg(5(x +10)(2x — 1)) <1g(10(21x — 20)), S(x +10)(2x —1) <10(21x — 20),

< 1x+10>0, < 1x>-10, <
2x—1>0, x>0.5,
x>05, x>0.5,

- {2x2—23x+30<0, - {1.5<x<10, = 1<x<ll.

» He eci no2apugmu e nepwioMy cmenmneHi.

VY upoMy BUMNAAKy IHCTPYKII mpotuiiexHi momepenHiMm. [lepexomumo Bif
norapudmiB H00yTKYy 1 4YacTKH 1O CyMH 1 pi3HUIl Jorapudmib. [lokazHukH
CTENEHs BUHOCUMO 3a 3Hak Jyiorapudmy. [lotim podumo 3aminy tuny y = log, [
(x) 1 po3B’s13yeMO ApOOOBO—paIllOHATLHY HEPIBHICTD.

[puxnazn: 1g% (100x) +1g? (10x) < 14 +1g LR
X
= (Ig 100 +1g x)* + (Ig 10 + 1g x)*= 14 - 1g x. 3aminomw Ig x = y orpuMaemo:
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Q+y)P+(1+y) <ld-y =2y’ +7y—-9<0 = =4.5<y<1.
3BOPOTHOIO 3aMiHOI0 OTPUMAEMO Bimmosigs —4.5 <lg x <1 = 0.00001+10 < x <
10.

» Jloecapughmu 8 nokazHUKY cmerneHsl.
VY npoMy BHUITAJIKy JorapudMyeMo OOMIBI YaCTHHHU HEPIBHOCTI IO Ti OCHOBI,
o Bxke €. J{ami omepKyeMo KOHCTPYKIIIFO IPYTrOro TUITY 1 IIEMO BiAIIOBIIHO JI0
THCTPYKITIHA JIJIs HEd.
Hpuxaag: 1002 < x7% o 1g (100x2%) <1g (%) o
= 1g 100 +1g(x¥'*) <1g (£*7) = 2+ (21g? x)(Ig x) < (3 + 31g x)(Ig x).
3amiHoIO0 y = Ig X OTpUMaEMO PIBHSHHSA:
2y° =3y’ =3y+2<0 = 2(y+ DO’ -y + 1) =3y(y+1)<0 =
= (y+1D2y’=5y+2)<0 = (y+ 1)y -2)(y-0.5)<0.

N el

- N

PosrasinyBIM iHTEpBaIN, 3BOPOTHOIO 3aMIHOIO OTPUMAEMO PO3B’ I30K:
05<lgx<2, J10 < x <100,
lgx<-1, 0<x<0l.

maBa 9.[Moka3HMKOBI HEePIiBHOCTI.

Po3B's130K TMOKa3HUKOBUX HEPIBHOCTEW BEAETHCS TUMHU XK MPUHOMaMH, IO 1
pPO3B'SA30K  TMOKA3HUKOBHX  PIBHSHB 13 BUKOPUCTaHHSM  MOHOTOHHOCTI
MOKAa3HUKOBOT (DYHKIIII.

a(x)>1,

{f (x) < g(x),
O<a(x)<l,
{f (x) > g(x).

[IpakTHyHO BCi MOKAa3HMKOBI HEPIBHOCTI PO3OMBAIOTHCS HAa TPU YMOBHI THIIH,
KOXKHAM 13 SKHX Ma€ CBOI O3HaKu 1 CBiM cmoci® po3'sizky. st toro, mo6
BU3HAYUTHU iX, Tpeba crovyaTKy MmeperTH 10 OJIHi€T OCHOBH, OOUpAIOYU IS IHOTO
HAUTIPOCTIIIIE 3 YHCETI, 10 3yCTPIYaIOThCS B IPUKIAIL.

a(x).f(«r) < a(x)g(«r) -
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e SKWO Noka3HUKU cmerneHs 8iOpi3HAIOMbLCS Ha YUC/IO.

VY 1poMy BUMAAKy MU pOOMMO MOKA3HUKU CTETICHS B TOYHOCTI OJHAKOBHMH,
BUHOCAYMA BCE 3aiiB€ 3 MOKA3HWUKIB cTeneHsd. [loTiM, SKIIO OCHOB [ABI, TO
pO3AUIMMO OOHWBI YaCTUHU HEPIBHOCTI HA OAHY 3 HHUX Y 3arajJbHOMY CTEIICHI.
Jlami moka3HUKOBY (YHKIIIIO JMIIAEMO B OJHIA YaCTHHI HEPIBHOCTI, a BCE 1HIIIE
MEPEHOCUMO B 1HIITY 1 IEPETBOPUMO JI0 ACSKOTO CTEMeHs Haiioi ocHoBH. [loTiM
BUKOPUCTOBYEMO MOHOTOHHICTh MOKa3HUKOBOI (DYHKIII].

Mpuan: 3@ + % Q2 < 6@**! — % 9+l o % 9 + % Q% < 24@* - 3@*

63 9 2 9 9
o (== X X o (2 o (2 Y < (2 =05 < —
(2)9 <214 (4) <21E|6—3 (4) (4) x<-0.5.

e SKWO nokasHUKU cmerneHs1 ciOpi3HArOMbLCS 8 0esike YUucCJ10
as.

Y 1npoMy BUNAAKY MH POOMMO TIOKa3HHUKH CTPOTO MPOTOPIIiHHUMH,
3abuparouu Bei 10OABKHU 3 MOKA3HUKIB CTENEHs i poOUMO 3aMiHy y =a¥, Tomi y* =
a® i Bupimyemo qpo6GoOBO—paIioHaNEHA HEPIBHICT.

2

—Bx—l <0.
5 5

Mpugna: 352! - 265 <02 = 57 -
3a 101OMOTO10 3aMiHH Y = 5 OTpuMaeMo:
3P =2y -1<0 < (y—l)(y+%)<0 - —% <y<l.

OcCKUTbKY TTOKa3HUKOBA (DYHKIIISI TPU OCHOB1 5 MOHOTOHHO 3pOCTaioya, To:

—%<5X<1 - x< 0.

« KoHcmpykuis eudy: (F(x))?™ < (F(x))3™.
JlaHa KOHCTPYKIIisl BUPIITYETHCS IO TaKUX GOpMyTiax:
a(x)>1,
{f (x) < g(x),
O<a(x)<l,
{f (x) > g(x).
Hpuxnan: (x+1)° < (x +1)1%12 o

a(x)f(X) <a(x)g(X) -
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- - x>0,
x+1>1, x>0,
) 5 3<x<4,
x° +3x<10x —12, x°=Tx+12<0, 3<x<4,
= = = _1<X<0, =
O<x+1<], -1<x<0, -1<x<0.
2 2 x>4,
x°+3x>10x —12, x°=Tx+12>0,
L L x <3,

Jodamkoei npuliomMu:

e B3aemMHO 06epHeHi supa3u.

JlocuTh TOIMIKMPEHUM Yy TIOKA3HUKOBUX PIBHSHHSX € 3aCTOCYBaHHS Iap
B3a€MHO OOCPHEHMX BUPA3iB, TAKUX K

(2++3 )i (23 ), (7T+48 )i (T-/48 ), i T.m.

Po3B's130Kk y 1IbOMY BHIAJIKy 3HAXOAMUTHCS JIETKO SKIO 3aMiHUTH OJHH 13
YJIEHIB TIapy Yepes y, a Apyruil — yepes y .

* MiHimakc.

Takum TEpMIHOM HA3WBAIOTh BUKOPUCTAHHS TOTO (hakKTy, IO MIHIMYM OJIHI€T
YaCTUHU DPIBHAHHS Oulblie ab0 JAOPIBHIOE MAaKCUMyMYy IHIIMH. 3HAaXOAUMO IIi
EKCTPEMYMH 1 MOTIM HMPUPIBHIOEMO iX JIO I[LOTO 3araJIbHOTO 3HAYEHHSI.

[Mpuxnan: 2 <1-x?. OCKiJIbKH JliBa YacTHHA OiNbIne a6o JIOPIBHIOE OJMHUIII, a
mpaBa — MeHIe abo JOPIBHIOE OJWHUII, TO PO3B'A30K MOXKE OYTH TUILKH B TOMY
BUITAJIKY, KOJIY 1 J1iBa, 1 TpaBa YaCTUHU OJHOYACHO TOPIBHIOIOTH OJMHUIIL:

2% =1, x* =0,
= <:>.X':O.
1_x2=1, -X _07

e MOHOMOHHICMB.

VY 1boMy BUMNAJKy MU BrajyeMo 3HAU€HHS 3MIHHOI, IPU SKOMY JOCATA€THCS
PiBHICTh, a TMOTIM 3HaXOJIWMO BIJNOBIAb BUKOPUCTOBYIOUHM MOHOTOHHICTD
byHKIIIH.
pukman: 3° + 4° < 5°. 3araabHOBIIOMO, IO PIBHICTH JOCITAETHCS TIPU X = 2.
Pozpinumo o6uaBi yacTuHU HEpiBHOCTI Ha 5*. OTpuMaeMo B JIBIA YaCTHHI CyMy
JBOX MOHOTOHHO crajgarounx (yHKIIA, a B TMpaBiil YacTHHI HEPIBHOCTI —
KOHCTAHTY:

3\, (4) :
(gj + (E) = 1. OnuHULA — 1€ caMe T€ 3HaYEHHS 3MIHHOI, PU SIKOMY JOCSTa€ThCA
piBHICTh. TOMy 3aJIMIIAETHCS JUIIE TIEPEBIPUTH BUKOHAHHS HEPIBHOCTI crpaBa i

31iBa Big oguHMIN. [Ipu x <2 ovikyBaHa HEpPIBHICTh HE BUKOHYETHCS:
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X X 2 2
(Ej + (fj > (E) + (ﬂ) =1,anpu x>2 — BUKOHYEThCS:
5 5 5 5

Q<+ -

TakuM 4MHOM, MU OTPUMAJIH BIAMOBIIb: X = 2.

maBa 10. PiBHAHHA i HEPIBHOCTI 3 NapamMmeTpaMu.

Po3B's130K piBHSAHB 1 HEPIBHOCTEH 13 MapaMeTpaMu BEIEThCS, K MIPABUIIO, TUIHKU
eKBIBaJICHTHUMH TIEPEX0JaMH 1 TIPU IIbOMY PO3TIISIIAIOTHECS OKPEMO TOUYKH, Y SKUX
3MIHIOETHCS KIJTbKICTh KOPEHIB 200 HEPIBHICTh MEPETBOPIOETHCS B PIBHICTD.

 PieHsIHHS1 3 NnapaMempamu.

[Ipu po3B'A3Ky pIBHAHBL 13 TMapaMeTpaMH JOCHIIHPKCHHS TMOYMHAETHCA 3
Koe(dilieHTa Mpu CTapuIOMy CTEeNeHl X (IOpiBHIOE a00 HE JOPIBHIOE HYIIIO).
[ToTiM y KO’)KHOMY 3 IIUX BUTIAJKIB JOCITIKYETHCS MUTAHHS PO 3MIHY KIJTBKOCTI
PO3B'sI3KiB PiBHSIHHSA. PO3B'sI30K PiBHSIHB 13 MapamMeTpaMu BEACThCS, SIK TPaBUIIO,
TITBKA €KBIBAJICHTHUMH Tiepexonamu. [1oTiM yci oTpumani po3B's3Kd, KOKHUN
OKpeMO, TIJICTaBIIEMO B yCi yMOBH 1 BUOMpaemo 3araipbHe. BiamoBiab
3aMUCY€ThCSl 'y BUAI TOCIHIIOBHMX 30H 3MIHM MapaMmeTpa, M0 He
MEePEKPUBAIOTHCS.

[puxnax: ax’ + 2ax — (a + 2) = 0. Po3risgHeMo BUNAIO0K, KOJIM PiBHAHHS IIEPECTAE
oytu kBaapatHuM (a = 0). Toai BoHO MepeTBOPIOETHCS HA PiBHICTH: —2 = () , 110 HE
BUKOHYEThCS Hikou. OTxe, npu a = 0 pimeHb Hema. BigzHauumo, mo BiJCYyTHICTD
JOCIIKEHHST TOAIOHUX BUIAJIKIB € HAWTUIOBIIIOW MOMUJIKOIO MPHU PO3B'S3aHHI
PIBHSIHB 1 HEpiBHOCTEH 3 mapameTpamu. Tenep posrisiHemo Bunagok a # 0. Toxi

ai1/a2+aa+2 azx2a(a+1 . 13
x = @+2) _ (a* D . Omxe, KONM BUpA3 MiJ KOPEHEM JOJATHIH,
a a

T00TO IpH a@ < —1 Ta a > 0, piBHAHHA Mae 1Ba KopeHi. [Ipu a = —1 MaeMo oauH

KOpiHb X = 1.
. . . a*y2a(a+1
Biamosizp: npu a < —1 — 1Ba KOpeHi, X2 = #
a

npu a = —1 — oJuH KOpiHb, X = 1,
npu —1 <a < 0 — KOpeHiB HeMae,

ax.2a(a+1)

a

npu a > 0 — 1Ba KOpeHi, Xj, =
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» HepieHocmi 3 napamempamu.

[Ipu po3B'A3Ky HEpIBHOCTEW 13 MapamMeTpamMu, Ha BIAMIHY BiJ PIBHSHB,
MATAaHHS PO KUIBKICTh KOPEHIB HE IOCTIHKYETHCS, a BCS yBara KOHIICHTPYEThCS
Ha €KBIBAJICHTHOCTI MEPEXO/IiB.

[puknan: x> + 2x + a > 0. V BUNagKy HEraTUBHOIO JAUCKPMMiHAHTA HEPIBHICTH
Oyne BIpHOIO I BCiX 3Ha4eHb x. 1To06to 1 — a < 0 <« a > 1. V Bumaaky
HEBIJl'€MHOTO JUCKPUMiHAHTA HEPIBHICTH Oyie BIpHOIO JIsI

x>-1+Vi-—a)u(x<-1-+1-a).

Bimnosine: a<1, xO (- ;=1 =v1-a )U(-1 +V/1-4a ;+ ),
a>1, xt (-0 ; + ).

e 3adayi 3 napamempamu, noe'ss3aHi 3 00C/1iO)KeHHSIM KOPEeHie
KeadpamHO20 Pi@HSIHHS.

[Ipu po3B'sI3Ky TakWX 3a/lad BHUKOPHUCTOBYEThCS a00 anreOpaidHuil Miaxif,
MOB'sI3aHUM 13 TeopeMoio Biera, abo ommc po3TalryBaHHS Mapadoid MO0
KOpEHIB piBHSHHS 4Yepe3 abcuucy ii BEpIIMHH, NUCKPUMIHAHT 1 3HAYEHHS B
TOYKaXx, 110 BIAMOBIAAIOTh KOPEHSIM PIBHAHHS (METOJI 1Mapadoun).

[puknan 1: Ipu sxkux 3HaueHHsAX k KopeHi piBHgHHA x> — 2k + 1) x + k> =0
BITHOCATHCS 5K 1:4. P0o3B's130K 3HaxoauMo 3 Teopemu Biera:

x, +x, =2k +1,
G = k2 5x, =2k +1, 5x, =2k +1, +5k=4k +2,
X - ’
b = {4(x,)? = k?, =>12x, =+k, = 1 -
x, =4x,, k>——,
. 4k +1>0, 1 4
(2k +1)* —4k> >0, k>=7
k=2,
' 2 k=2,
= -0 = 2
19 k——g.
k>—-—,

[puknax 2: 3HalTH BCi 3HAUEHHSA TMapaMeTpa, NpH SKUX OOUIBa KOpeEHi
KBAJPATHOTO PiBHAHHA x° — ax + 2 = 0 xilicHi 1 Hanexars mpomixky 10 ; 3[.
BupimuMo 3aBmanHs MerogoM mapabon. Y 1boMy BHmaaky mnapabona
pO3TaloBaHa TiNKaMu Haropy (koedilieHT mpu x*> NOAaTHINM) 1 3aJ0BOJBHSIC
YMOBaM:
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a>22,
> 2 _
D 0’ a 8>O, a<_2\/§,
F(0)>0, 20,
11 11
F(3)>0, =19-3a+2>0, = ja<—, @2\5<a<?.
0<_—b<3, 0<£<3’ 0<ac<bé,
2a

maBa 11. TpuUroHomMeTpUYHi TOTOXHOCTI.

ronoeHi hopmynu.
CHiBBUIHOIIEHHS MK TOJTOBHUMHU (DYVHKINISIMH TOTO CAMOTO apTyYMEHTY.

sin’x + cos’x = 1; tgx[dtgx = 1;
tex = 2% x# 2k + 1), k0Z; ctgx = S5y £ m, k0Z;
COS X 2 sin x
1+te2x = —=— x 222k + 1), k0Z; +cte?x= —— x# Tk kOZ.
cos” X 2 sin” x

®dopmynu IpUBEICHHSL.

dopmynamMu  TpUBEACHHS  HA3UBAIOTHCS  (HOPMYJIH, 1[I0 BUPAKAIOTH
TpuronomeTpuuHi ¢pyHkuii kytie 90° = o, 180° £ a, 270° + a, 360° = o uepes
TpuroHomeTpuyHi (Qynkmii kyra O. [Ipu npoMy 3HaK (QYHKIIT BU3HAYAETHCSA
3HAKOM BHXIJHOI (YHKIIT B AaHIA 4BepTi, a (QYHKIIA HE 3MIHIOETHCS, AKIIO
JOJTATKOBUI KYT MPUJISITA€ IO TOPU30HTATIBHOTO JiaMeTpa i (GYHKIIIS 3MIHIOEThCS
Ha BIJMOBIHY, SKIIO TOAATKOBUHN KYT MPUJISATAE O BEPTUKAIBLHOTO JiaMeTpa.

DopmyJIn 101aBaHHS.

sin (x + y) = sin x[dos y + cos x[sin y; sin (x — y) = sin x[dos y — cos x[din y;
cos (x +y) = cos x[dos y — sin x[sin y; cos (x —y) = cos x[dos y + sin x[sin y;
tgx +1gy 7l
+y)=—2"—°2 +y£ —+ Tk
tg (x+y) - gxtigy’ 0 ETYES , kOZ
_ Igx—1gy 7l
—y) = —-y£ —+ 0z
tg(x—y) 1ngmgy,x,y,x y# S Tk, k

DopMyIIH TTOJIBIHHOTO aPTYMEHTY.

sin 2x = 2sin x[dos x;

cos 2x =cos®x —sin’x =2cos*x — 1 =1 = 2sin® x;

tg 2x = fiﬁ,x;«t 24 DhKOZ,x# 2+ Tk ADZ.

—1g°x
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DopMYyJIH TOJOBUHHOTO apT'YMEHTY.

., X _ 1-cosx , X _ 1+cosx
sin” 5 = ——— COs™ 5 = ——;
2 2
sin 1—cos
g == ——% = "% vz g, kOZ
2 1+ cosx sin x

DopMyJIM IEPETBOPCHHS CYMH B IIO6VTOK.

. ) . ox+ - . . +y . x-
s1nx+s1ny:251nx2y Eosxzy; s1nx—s1ny=2005x2y mezy;
+ - N
c:osx+c:osy:2czos)C ymosxzy; cosx—cosy:—Zsmxzymezy;
sin(x + y) n sin(x — y) 7
tgx +t = —— X, y% —+ Tk, |[tgx—t = —— x,y# —+ Tk,
& £y cosx [tos y Y 2 & £y cosx [¢os y Y 2
kUZ, kUZ.
dopMyIIH IEPETBOPEHHS JOOYTKY B CYMY.
sin x[€in y = %(cos (x—y) —cos (x +y)),
cos x[dos y = %(cos (x—y) +cos (x+y)),
sin x[dos y = %(sin (x —y) +sin (x +y)).
. X
Bupas sin x Ta cos x gepe3 tg 5
X 5 X
ZIgE 1-1g 5
sin x = —x,x;t (1 + 2k), kLIZ; CcoS x = —x,x;t (1 + 2k), kLIZ.
1+tg25 1+tg25

dopMmyia nogaBaHHI TAPMOHIMHNUX KOJIMBAHb.

aldin x + bldos x =va* + b* [din (x + §), 31ech cos ¢ =

a ) b
———— sinp = ——.
va* +b? ¢ va® +b?

dopmyina 3aCTOCOBYEThCS, K MPABUIIO, IS KyTa ¢ , mponopiiitHoro 30° yu 45°
besnocepenHiit g0ka3 TOTOXHOCTEHW i€, AK TPaBUIIO, BiJ TMEPETBOPEHHS
O1BII CKJIQIHOT YACTHHHM JI0 OUIBII MPOCTOro ab0 IUITXOM MEPETBOPEHHS 000X
BHpa3iB JIO SKOTOCh TpOCTOoro. TomMy BeJIHMKE 3HAYCHHS OJICPKYIOTh
MIEPETBOPEHHS, 10 J03BOJIAIOTH CIIPOCTUTH, 3TOPHYTH a00 SIKUM-HEOYIb YHHOM
MMOHU3UTH CTEIiHb BUPA3iB.
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e [lobymok KoOCUHYycie ap2yMeHmie, o rnoodeororMmMbCS.

Jlana cxema € TOJIOBHOK I JOKa3y TOTOXKHOCTEM, Yy KOTPUX IESIKUU
TPUTOHOMETPUYHUM BHUpa3 JOPIBHIOE KOHCTaHTi. J[7g po3B'S3Ky Takux
TOTOKHOCTEH MH IEpETBOPMMO CyMH B JOOYTOK CHHYCIB 1 KOCHHYCIB, 5Kl 3a
dbopmynaMu PUBEACHHS MIEPETBOPUMO 10 KOHCTPYKIIIT HACTYITHOTO BUTJISILY:

sin x[dos x[dos 2x[dos 4x[dos 8xLl.. = %sin 2x[dos 2x[dos 4x[dos 8xLl.. =

= isin 4x[dos 4x[dos 8xLl.. = %sin 8xldos 8xLl.. = 1—16$in 16xL1...

[pukman: cos 36° — cos 72° = % = 2sin 18°[€in 54° = % = cos 72°[dos 36° = %

=4

sin 36°[cos 36°[cos 72° _ 1 1 sin72°lcos72° _ 1 1 sin 144° _ 1
= = o e oD L g2 =
sin 36° 4 2 sin 36° 4 4 sin(180°-36°) 4

e Pi3HUUS1 maH2eHci8, WO No08orOMbLCH.

Po3B’s13aHHS BemeThCsl aHAIOTIYHO TOMEPEIHHOMY BUMAJAKY 3 3aCTOCYBAaHHIM
dbopmynu : ctg o — tg o = 2ctg 20.
[Ipuknazn: ctg O —tg o — 2tg 20 — 4tg 40 — 8tg 8a = 16¢tg 160 <
= 2ctg 20 — 2tg 20 — 4tg 40 — 8tg 8a = 16¢tg 160 <
= 4ctg 40 — 4tg 40 — 8tg 8a = 16¢tg 160 = 8ctg 80 — 8tg 8o = 16¢tg 160.

» CyMa cuHycie i cyMma KOCUHYycis.

. ka _. (k+Da
sin — [3in 5
sin O + sin 20 + sin 30 +...+ sin kO = 7 ;
sin —
2
. ka (k+Da
sin — [¢os )
cos O +cos 20 + cos 30 +...+ cos kO = o ;
sin —
2

: - : . .a .
[li TOTOXHICTI JIETKO JOBECTH MHOXEHHSIM 000X YacTHH PIBHOCTI Ha sin 5|
pO3KIagaHHsIM AOOYTKIB y CyMy, TICJIS 4OTO YCi JOJAHKH, KpIM MEpIIoro i

OCTaHHBOI'O B JIIB1M YaCTHHI, B3aEMHO 3HUINATHCS.

e TomoxHicmi, y kompux a,B.y — Kymu OessKo20
MPUKYMHUKa.
IY IIbOMY BHITAJIKy 3aMiHO0 ) =180 ° —a — [3 oep>KUMO 3BUYaliHy TOTOXKHICTb.
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) ) ) a
[Mpuknan: JlosecTH, mo sin O + sin 3 + sin Y = 4cos Ecos ’gcos % e a, B,y—

BHYTPIIIHI KYTH JIESIKOTO TPUKYTHHUKA.

a a a+
Po3B's30k: 4cos —cos ﬁcos Y = 4cos Zcos ﬁcos (90° - —ﬁ) =
2 2 2 2 2 2
a . a+ a+ a- . a+
=4cos - cos gsm arph 2(cos T'B + cos 2'8) sin 2'8 =

=sin (0 +B) +sin 0 +sinB=sina +sin 3 +sin .

» O6yucnumu 3Ha4yeHHsI OOHOI MPU20HOMEeMpPUYHOI PYHKUIT

3 iHwol.
3amaHo 3HAYCHHS OJHOI TPUTOHOMETPUYHOI (QyHKIii. Tpeba obOuuciuTH

3HAYCHHS 1HIIOI TPUTOHOMETPHYHOI (YHKII. Y Takux BHIIaJKaxX, SKIIO HE
BJIa€ThCs 0€3MOCEPETHHO BUPA3UTH HEBIJIOMY TPUTOHOMETPHUUHY (DYHKIIIIO Yyepes
BiIOMYy, TO iX OOHWABI BHpa)kalOTh uepe3 TPETI (YHKINIO, 3HAUYEHHS KOl
3HAXOJSTh 13 APYroi piBHOCTI 1 MiJICTABISAIOTh y MEPIILY.

[Mpukian: Hexaii cos 2x = m. 3Haiitu sin® x + cos® x.

Po3B's130k: sin® x + cos® x = (sin? x + cos? x)(sin* x +cos* x — sin® xcos? x) =

. . 3. 3
= 1[sin’x + cos’x)> — 3 sin®? xcos®> x] = 1 - Zsm2 2x=1- Z(l - cos? 2x) =

1+3m*
R

maBa 12. TpuroHoMeTpuU4Hi PiBHAHHS.

Po3e'ss30Kk Halinpocmiwiux mpu20HOMempuYHUX Pi@HSHb.

sin x = a; = x = (-1)*arcsin a + Tk, kOJZ, arcsin a [J [—g,g].
sinx=1=>x= 7+ 1, kIZ; sinx = —1 = x = =7+ T, kIZ;
COS X = a; = x = xarccos a + 2Tk, k[JZ, arccos a U [0, 1.

cosx =1 = x =21k, kLIZ; cos x =—1 = x = TH2Tk, kLIZ;
sinx =0 = x =Tk, kUZ; cosx=0:>x=§+Trk,kDZ;
tg x = a; = x = arctg a + Tk, k[1Z; tgx =0; x =Tk, k[Z.

arctg a [ ]—g,g[.
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ctg x = a; = x = arcctg a + Tk, k[ 1Z; ctg x = 0; x = n + T,
arcctg a 01 0,1. 2
kOZ.

l'omoBHOIO  mpobsiemMoro, 10 Tpeba  BHUPINIYBAaTH TPU  PO3B'A3KY
TPUTOHOMETPUYHHUX PIBHSAHb, HACHIpaBAli € HE CcaMHH PO3B'I30K, a WHOro
JOCHIPKeHHST a0o J00ip KOpeHiB. [HImMMU cloBaMM, HAWBaXJIHUBIIIAM €

MPaBUWJIBHO 3TPYIYBaTH PO3B'SI3KU PIBHSHHS 1 BIAKUHYTU Ti, 10 HE MiIXOIAThH
o0acTi BUBHAYEHHS.

HaiinpocTimuii misx BUPIIIMTH 110 MpoOiaeMy — Ie il I[IJIKOM BHKIIOYUTH.
BukopucrtoByroun Ghopmynu 3HUKEHHS CTENeHs, Tpeba Hamaratucs ojep KaTu
PIBHSHHS IEPIIOTO CTEMEHS 1 THM CAaMUM BHKJIIOYUTH J001p KOPEHIB.

PosrnssHeMo K BUTIISIa€ IPAKTUYHO PO3B'S30K 1 J0OIp KOPEHIB.
Ipuxnax 1. sin® x4 + ctg x) + cos® x [l + tgx) = 2+/sinxkosx «
{sin2 x(sin x + cos x) + cos® x(sin x + cos x) = 2+/sin x [¢os x,
- sin x [¢os x £ 0, -

) . (sin x + cos x)* = 4sin x [&os x,
sin x + cos x = 2+/sin x [¢os x, .
< ] < <sinx >0, <
sin x [¢os x # 0,
cos x >0,
. . . T
1+sin2x =2sin2x, sin2x =1, x:Z+7ﬂ¢,
p=—1

<~ <~ <~

JT
7 JT
271c<x<2+271c,kDZ, znk<x<5+2nk,kDZ,

Vi
2m<x<5+271c,k 1z,

o x= g +21k, kOZ.

n :
TyT MU BHUKJIIOUWIIA PO3B'SI3KM BUIY X = = +2Tk, k U Z, ToMy 110 11€ CTOPOHHI

KOpCHi, 11O BUHHUKIIA 9Y€PC3 HiIIHCCCHHSI B KBaJpar.

1

1 [¢os2x [tos4x [Eos8x =—,

[puknan 2. cos x[dos 2x [dos 4x [£os 8x =— < COS X LE0S ZALE0S AL LEOSOX 16
x# 7k, k0Z,

=1

<~ <~

1 . .
sin x [tos x [&os 2x [¢os 4x [tos 8x = Esin X, 8sin 2x [¢os 2x [tos4x [¢os 8x = sin x,
% 7k k7 xXZ Tk, kZ,

4sin4x [Eos4x [Eos8x =sin x, 2sin 8x [tos 8x = sin x, sin16x —sin x =0,
T \x#ak kDZ, T \x# i,k 02z, T \x#m,k0Z,




27m 07
X=——,m
15 17 ’ ’
2sin—x [dos—x =0, 7175
x# 7k, k07, * =g+ 2mn bz,
x# 71k, k0Z,
- 15k -
it 15(2
2 7m m# > .mUZ,k0Z, 27 | mz (r),mDZ,rDZ,
:—’ x:_’
B 21_’;1;,:2’;;’1,”152,”52, o B 3am#son+15m0zn0z, -
T 17(2s +1) - 1
T k-1 =— —_—
x:ﬁ(1+2n),n¢ ,n0Z,k0Z, _x 17(1+2n),n¢ 2 nbz,sDZ,
2 | m#E1Sr,mUOZ,r0Z,
-2 =2 2 1Sr.mOZ. 02,
15 |04, 15

<~

Vi
x:£(1+2n),n¢17s+8,nDZ,sDZ, x=ﬁ(1+2n),n¢17s+8,nDZ,sDZ.

TyT ny1st po3B'sI3Ky MM YMHOXKWIM OOUBI YACTUHU PIBHSHHS Ha Sinx, aje JJisl TOro,
00 He MPUBHECTH CTOPOHHIX KOPEHIB (TOMY II0 KOpeH1 piBHAHHSA sin x = (0 HE €
KOPEHSIMU BHXIJIHOTO PIBHSHHS), BUKIIOUMIM iX 13 po3B's3ky. Kpim 1mworo, i3
MEPIIOTO PO3B'SI3KY MU BUAAIWIN HOTO IEPETUHAHHS 3 IPYTUM PO3B'S3KOM. Takox
Ha OCTaHHBROMY €Tamli HaM TMPHUHIIIOCA 3aCTOCOBYBAaTH METOAHMKY PO3B'S3KY
HiodanToBUX piBHSAHL (y HIIUMX YHMCIAX) A YOTO MM MiACTaBWIMA 3aMiCTh k
BiANOBiAHO (27) Ta (25+1).

 [loOamkoei npulioMmu npu po38's3Ky mpu20HOMempuYHUX

PIGHSHb.

a) OOHOPIOHI pi6HSIHHSI.

PiBHSIHHS, IO MICTATH CHHYC 1 KOCHHYC OJHOTO apryMEHTy B KOXXHOMY
JIOIAaHKY B OJHOMY 1 TOMY X CyMapHOMY CTEIEH1, BUPIMIYIOTbCS IJIEHHSIM Ha
CHUHYC a00 KOCHHYC Y 3arajlLHOMY CTEIeHi, (32 YMOBH, 1110 BOHH HE JOPIBHIOIOTH
HYJII0) 1 PO3B'SI3KOM PIBHSIHHSI 11010 TAHT€HCA a00 KOTaHTeHCa.

[Mpukaan: 2sin® x + 2sin® x[dos x — sin x[dos? x — cos® x = 0.

Jlerko 6aumnTH, 110 KOPEHi piBHSAHHS cOs X = () HE € KOPEHSIMH BUX1THOTO PiBHSHHSI,
TOMYy MH MOXKEMO DO3JUINTH Hamie PiBHAHHA Ha cos® x. Omepxumo KyOiune
PIBHSIHHSA 1010 TAHTEHCA.
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tgx = -1,

2t x +2tg x—tgx—1=0 < (tgx+ DRtg2x-1)=0 = J2 e
gx=%x—,
2

T
xZZ(4k—1),k Uz,

2
X = iarcth +m,nUZ.

6) MiHimakc.
Haiiuacrime 3ycTpi4aeThCsi HACTYITHUYN TTPUKJIIAL TAKOTO POIY:
sin?*2 x + cos**2 x =1, (k O N). Ockinbku [sinx| < 1, [cosx| < 1, To Mu MoxkeMO
HOJIaTH TIPaBy 4YAacTHHY K (sin? x + cos? Xx), IEPEHECTH BCE B MPaBy YACTHHY i
BIICBHUTHCS, 10 CyMa JBOX HEBIJ €MHHX BHUPAa3iB MPUPIBHIOETbCA HYIIO. A 1Ie
MO>KJIMBO TUIBKHU TOJ(1, KOJI OOMIBa BOHU OJHOYACHO JIOPIBHIOIOTH HYIIIO.

sin? x + cos? x — sin?**2 x —cos*? x=0 <

{sinx=0,

. . sin x = %1, 71

o sin® x (1 — sin?* x) + cos’x (1 —cos*x) =0 - = x=—m, mOZ.
cosx =0, 2
cosx ==1,

masa 13. ApudmeTnyHa nporpecis.

[TocnioBHICTh, WO 3aMa€ThCA TMEPIIMM YJIEHOM da; 1 PEeKypeHTHUM
CHiBBIIHOIICHHM @, = a; + dl(n — 1), Ha3UBaEeTHC apUPMETUUHOIO TIPOTPECIEIO.
Cyma n uneHiB apupMeTuyHOI nporpecii S, 00UncII0eTHCS 32 (HOPMYIOIO:
S,= a, ta, O, = 2a, +d(n—1)
2 2
PosristHemMo rooBHI TOCTAHOBKY 33724 Ha apU(PMETHIHY IPOTPECito.

e 3HaUumu nepwul YneH i PisHUUIO.

| Axmo Bimoma Gopmyla CyMH n UJIEHIB JJII Tporpecii, TO JIETKO HaWTH
bopmyny n—ro uieHa a, =S, —Sn; 1pi3HULIO d = A, — a1,

[puknan: Bigomo, mo npu Oyab-siIKoMy 7 cyMa 1 4ieHiB apudMeTudHoi mporpecii
oGumcoeTses 3a GopMyinor: S,= 5n* + 2n. 3HaliTy ii nmepii Tpu 4ieHa.
a,=S,—Sp.1 =5n*+2n-5n-1>-2(n-1)=10n - 3.

Bignoias otpumaemo miactaBusmm n=1,2,3 : a; =7, a, = 17, as =27,
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Tpu Yucna, wo ymeoproromb apugpmemuyHy npo2pecitro.
Sxmo B 3amadi WASTBCS TPO TPH YHUCHA, IO YTBOPIOIOTH apUPMETUUIHY
MIPOTPECII0, TO OJHE 3 HUX JOPIBHIOE TTOIYCYyMi IBOX 1HIIIHX.
[puknax: Jlani TpM NO3MTMBHMX uuciaa a, b, ¢, Taki, mo a?, b* c*— Tpu
1
b+c’ a+c’

MOCIIITIOBHUX 4iieHa apudMeTudHoi mnporpecii. JloBectu, mo uucna

4, TAKOX € TphoMa MOCJTIIOBHUMH WiICHAMHU apu(METHIHOI MPOTpecii.
a

Po3B'si30k : 20> = a’ + ¢ =
= 2b* +2ac + 2bc + 2ab =(a*> + ab + ac + bc) + (¢* + ab + bc +ac) =

_ 2 1 1
:>2(b+c)(a+b)—(a+b)(a+c)+(b+c)(a+c):>a+c—b+c+a+b .

* 3Halimu cymy 4sneHie nocrsricoeHocmi.

Sk mpaBWiIO, y TaKMX BHIAJKaX 3aCTOCOBYETHCS PO3KJIAJaHHS KOXKHOTO
J0JIaHKa Ha PI3HMINIO IBOX BUPA3iB, IO MOTIM B3aEMHO 3HHUIIYIOTHCS.
puxkman: Hexaii ai, ay, ..., G, yYTBOPIOIOTH apu(METHIHY ITPOTPECIFO.

1 1 1 n
JloBectw, 110 + +..+ = .
a,a, a,ds a,d a an+1

, 1 1 1 1 1 1 |

Po3B's130k: + +...+ _(_ . )=
a az a as a,d,. d a a a, as; a, Ay
_ 1 ﬁ _ n
a an+l d Cl an+l alanﬂ

maea 14. [eomeTpunyHa nporpecis.

[TocmimoBHICTh, MIO 3aMa€ThCS TEPIIMM WIEHOM b; 1 PeKypeHTHUM
criBBigHOMIEHHAM b, = b; + ¢! , HA3MBAETHCA TEOMETPUUHOIO IIPOTPECIEIO.
Cyma n 4ieHIB reOMETPUYHOI porpecii S, 00UncItoeThes 3a (HOPMYIOI0:

b-b,lqg _b(d-
(=4 ,q % 1.
I-q I-q

Sn=

Sxmio |g| < 1, To npu HEOOME)KeHOMY 30UIBIICHHI 11 (11— ) cyma S, IpIMye
70 YUCIT
1-¢
b,
M03Ha4yaloTh OYKBOIO S: S= -
q

Po3srisiHeMo roJIoBHI MOCTAaHOBKH 3a/1a4 Ha TEOMETPUYHY ITPOTPECIFO.
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e 3Halimu nepwul YneH i 3HaMeHHUK npo2pecil.

Axmo Bigoma GopMylna CyMH n WICHIB I TpOrpecii, TO JIETKO 3HAWTH
bopmyny n-to unena b, = S, — S,.1 1 3HAMEHHUK g = b, : b,.;. SIK1I0 X BiioMi
OyIb-sKi J1Ba 3 IMX CIIBBIAHOIIECHb, TO iX BUPAXKAIOTH YEpe3 MEpIIUN 4jeH 1
3HAMEHHHUK 1 BUPIIIYIOTh CUCTEMY PiBHSHb.

[lpuknan: Bimomo, mo cyma 4YiI€HIB HECKIHYEHHOT TeOMETPUYHOI Mporpecii
NopiBHIOE 4, a cyma Ky0iB — 192. 3HaliTu nepiinii 4ieH 1 3HAMEHHHUK IPOrpecii.
bl

=4, b =4(1-q),
I-q 413(1_ s b, =4(1-¢q), b =4(1-q),
13 —? =192, 1—2q+q2:3(1+q+q2), 2q2+5q+2:0’
— =192, 1-¢
)
q=-2,
b, =4(1 - ¢q),
1 ~ (2 q) {bl :12, bl :6,
<177 1 < 1 . Ockimbku jg| <1,T0 { 1
q==7 =" =7y
L 1=6’

Tpu 4ucna ymeoproromb 2e0OMeMmpuUYHY npo2pecito.
I VY 11p0My BUIAKy BUKOPUCTOBYIOTh CIIBBIAHOIIEHHS: b, = b, [b,.
[lpuknan: 3HalWTH TPpU YKCIA, IO YTBOPIOIOTH T€OMETPUUYHY IPOTPECIIO, SIKIIO

s : 14
iXHIA 100YTOK OpiBHIOE 64, a cepeiHe apuMETHIHE — 3
b, =4,
b; = 64’ bz ey 4’ 2 _ 2
Po3B’s130k. {1 b = 14 1=
l(—2+bz+b2q)=ﬂ, —+4+4g =14, 1
3 ¢q 3 q q= 5

Bigmosins: 2, 4, 8; 8, 4, 2.

* 3Halimu cymMy 4sneHie nocsicoeHocmi.

Y 1upoMy BHUNAAKy CyMy 4WICHIB TOCIHIJOBHOCTI MOJAIOTh Y BUTIIANL CyM
JEKUTFKOX MPOTPECiid, CyMU WICHIB SIKUX 3HAXO/SATh 32 BIIOMUMU (HOPMYITaMH.

Ipuknan 1: 3uaiiTa cymy : (x + l)2 +(x* + %)2 .+t i,,)z-
X X X

s . 12 0 1 ) 1 )’ _
Po3B’s30k: (x + ;) +(x +x_2) +"'+(xn+x_”) -

11 1
S+t LA A [+t ] +2n-1 =
X X X
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4n+2 _ 4n+2 1 _ ,.2n+2 2n 2n+2 2n _
1 dx 1)_1+2n:x 1-x +x +2n:(x + 1) (x 1)+2n-

- x2n x2 _1 x2n(x2 _1) x2n(x2 _1)

[puknan 2: 3aiitu cymy: 2 +22 +222 + ...+ 22.22.

n

PosE’s30K: 2+ 22 +222 + ...+ 22,22 = [0 +99 + 999 + _ + 99.99) =

:%[[](10—1)+(102—1)+(1O3—1)+...+(1O”—1)]:

:émlo + 102+ 103+,,_+ 10n—n] = %Eﬁl_go(lon_l)_n}.

maBa 15. [MoxigHa Ta 1l 3acTOCyBaHHA.

OCHOBHI chopmysnu:

(a)' =0.

(x")" = px!, pOR.
(@) =a'lh a.
(e =e'.

(loga x)' = xlna’
(nx) =~

X .

(1)=-1
X X
(sin x)' =cos x.

(cos x)' = —sin x.

(tgx)' =

cos’ x

(ctg x)" =~ sin® x

(F(ax + b)) =alF (ax + b).
(ay) =a(y) .

y+2) =) +(2)".

OB =0z 4y (2.

R
z 22 '
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[ToxigHa Mae 6arato 3acTocyBaHb. Tak, HAUBIAOMIIITUMHU Y (I3UIll € MBUIKICTH, K
MOXiJHAa MUIAXY, 1 MPUCKOPEHHS, K MOX1Ha IBUIKOCTI.

Y mKUIBHOMY Kypcl MaTeMaTHKH HaWdJacTilie pOo3TISJaloThCcsl  HACTYITHI
3aCTOCyBaHHSI.

e [HMepeasiu MOHOMOHHOCMIi GDYHKUII | eKcmpeMyMU.

Sxuro QyHKIis BU3HaUeHA HA BChOMY iHTEpBali 1 0€3ynMHHA, TO BOHA:
* MOHOTOHHO 3POCTa€, SIKIIO ii MOXi/IHA TO3UTUBHA AHO
* MOHOTOHHO CIIaJIa€, SIKIIO i1 MOXiJgHa HEeTaTUBHA.

Tam, fe moxXiJgHa MiHS€E 3HAK 3 «+» Ha «—», OyJe MAKCUMYM, a 3 «—» Ha «+» —
MIHIMYM.

» IHmepeanu onyksaocmi i MoYKU nepe2uHy.
Sxuro dyHKIS 1 11 TOXiHA BU3HAYEHI HA BCbOMY 1HTEpBa 1 HEMEPEPBHi, TO
BOHA:
* OMyKJIa YHH3, SIKIIO ii Jpyra MmoxijaHa Mmo3uTUBHA A60
* OMyKJIa HATOPY, SKIIO 11 Apyra MOoXiJHA HETaTUBHA.
Tam, e npyra moxijgHa 3MiHIOE 3HAK, Oy/ie TOUKa EPETUHY.

« Kym Haxuny domu4Hoi o 2padpika.

PiBusanHS moTHuHOI 10 rpadika GyHKIT y = f{x) Mae TaKuid BU:
y=f"(x0) (x —x0) + Yo, ne (xo, Yo ) —TOUKa TOpKaHHA. TaKM YHMHOM,
f’(xp) —TaHTeHC KyTa HaXxWIy JOTHYHOI /10 Tpadiky.

LocnidxeHHs pyHKuUii i nobydoea epadgikis.

JocnimkerHs GyHKINT MICTATh HACTYTIHI €TaIlu:

e OO6nacTb BUBHAUYCHHS (PYHKIII.

 [lapHicTh, HETIAPHICTH, MEPIOTUIHICTD.

» Hyni dyHKuii i iHTEpBa M CTAIOCTI 3HAKY.

* ACHMIITOTH, TMOBOJDKCHHS HA HECKIHUYEHHOCTI 1 moOmm3y Mex o0riacTi
BU3HAYCHHS.

* ExcTpemymu i iHTEpBaIX MOHOTOHHOCTI.
* Touku meperuHy v iIHTEPBAIHN OMYKJIOCTI.

JI7ist BUKOHAHHS [IMX €TaIliB HeOOX1HO BMITH CKJIa/IaTH 1 BUPINITYBAaTH PiBHIHHSA i
HEpIBHOCTi, 3HAaXOJIWUTU TpaHUIl, OOYMCIIOBATH TMEPIIy 1 JAPYry TMOXIiJHY.
PesynbraTu mocnimkeHHs GyHKIIT HAOYHO MOAATH Y BUTIISAI TaOIUIT, 110 BiJOWBAE
NMOBODKEHHST (YHKIIII, 11 mepiioi 1 Apyroi MOXigHOI y BCIX ICTOTHHX TOYKaX, MpPH
HaOJIMKEHH1 IO HUX CIIpaBa i 3J1iBa, a TAKOXK B IHTEpPBajaX MK IUMH ToYKaMu. [0
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IcToTHUMU TOYKaMU €:
MeE>X1 00J1aCTl BU3HAUEHHS

MEXK1 IHTePBaIIB IEPIOAMYHOCTI (KO (PYHKITIS MEPI0TUIHA);

x=0;

Hym ¢yskiii (y = 0);
MeK1 00J1acTi BUBHAYCHHS TIEPIIOT MOX1THO1 y (X);
HyJ nepinoi noxiaHoi (y (x) = 0);
MeK1 00J1acTi BUBHAUYCHHS APYToi MOX1aHO1 y (X);
HyJ1 apyroi noxiaHoi (y (x) = 0);

YacTto s mosermeHHs moOyaoBH rpadika 10 ICTOTHHX TOYOK J00aBISIIOTH
e JeKiIbKa 3HAa4eHb X, JUIA SKWX 3HAYCHHS Y(X) HECKIAJHO OOYMCIIIOETHCH,
Hampukiman, x==x1/2, 1, £2, +3. BimsHauumMo, mo AOCHiIKEeHHS (QYHKIINH 13
HETPHUBIAIBHAM aCUMIITOTUYHUM ITOBOJKEHHSIM TTOOJIM3Y MEX 00J1aCTi BU3HAYCHHSI
abo 1HTepBaldy MEPIOUYHOCTI abITypieHTaM HE TpomnoHyeThes. [lokaxkemo, 110
MOBUHHO OyTH B Takiil TaOIuIIi:

byHKIII.

3Ha4YeHHS 3navuenHs ¢Qyukiii|[loBeainka 3Hak Ipyroi

apryMEeHTY X y(x) noxXigHoi y' (x) moxigHoi y'' (x)
Dopmyna i y(x)  |Dopmyna mis y' (x) |Dopmyna y'’ (x)

Mexi obmnacri|Jlesske 3Ha4YeHHS Y, |3Hak, 0, —oo, +00 abo|3Hak, (0, —o0, +oo

BU3HAUYECHHSA a00 |—oo, +00 a00 |BIICYTHICTb abo BIJICYTHICTb

IHTEepBaIN BIJICYTHICTb JICSIKOTO 3HAUCHHS. |JIESIKOTO 3HAYCHHS.

MePiOAMIHOCTI. JIESIKOTO 3HAYEHHS.

[Ipu npsimyBaHHI 710 | ACHMIITOTHYHO 3HaK, 3HaK.

MEXK 001acTi |HAOMMIKAETLCS 10 |aCUMIITOTHYHO

BH3HAYECHHS a00 [IeSIKOTO  3HAYCHHS [TIPSAMYE JI0 JISSIKOTO

IHTEepBaJIiB y, 10 —00, 710 +00, J10 [3HAYCHHS Y

HEPIOTUYHOCTI, 1HIIO] npocToi | (manpukian, y' = 0),

OpUYoOMy B MeXKax | yHKII 710 —00, 710 +00.

001acTi BUBHAUCHHS
OKpPEMO PO3TIITHYTH
JiBY 1 npaBy
TPAHMITIO.

(Haifuacriire —10
JMHIWHOI, TOOTO
y=kx+b).

Hymi ¢ynakmii.

y=0.

Toukn, ne 3Ha-
YeHHST y(X) JIETKO
OOYHCITIOETECI: X =

OOuncineni
3HAYCHHS Y(X).
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0, £1/2, 1, £2...

Mexi obacTi | 3HaYCHHS. Jlo Joro npsimye.
BU3HAYCHHS TEPIIOoi

MOXiJTHOT.

Hymi nepioi | SHaYeHHS. Bxazatu 1HTepBanu |3HaK.
MOXiTHOT. CTaJIOCTI 3HAKY,

T0OTO na¢ (yHKIA
CIaJiae Ta 3pOCTae.

Mexi obmacrti | 3HaYCHHS. 3HauyeHHs (K110 €). | Jlo yoro npsamye.
BU3HAUCHHS JIPYroi
noxijHoi y''(x).

Hym Ipyroi|3HaueHHs. 3Ha4YCHHS. BxazaTtu inTepBanu
MOXiTHOT. CTaJIOCTI 3HAKY,
T00TO ne (yHKIIIs
OIyKJIa JIOTOPH YU
BHU3.

Posrnsinemo npukiaau nociimpkeHHs GyHKIIT 1 moOy1oBu rpadika.
2

[puknan 1. Jocaiantu GyHKIIiO y = al 1 moOyyBaTHu rpadik.

X
* OO6macth Bu3HaYeHHS QyHKIIi: | —co; 0 [ U] 0; +oo [
o Oynkmis HenapHa (y(x) = —y(—x) ), rpadiKk CUMETPUYHHI BIIHOCHO MOYATKY
KOOpJIMHAT.

* Hyni ¢pynkmii: y=0 < B -

x<l, >0 -1<x<0,
0<x<l> " T |x>L

* InTepBanu 3Hakocranocti: y <0 « {

* 3HaliiIeMo MOXUITy aCUMOTOTY y = kIt + b.

k= tim L9 = i (1-2)=1.
X

X - too X X - too

b= tim ()~ kx] = lim (—i):o.

OTpI/IMaJ'II/I Yy =X — IIoXuJjia aCUMIITOTA.

. . 1
Posrmstaemo 3Hak BigxuieHHs Big acumnTotu A = [f{x) — kldt — b] = ——.
X

IIpu x - +0 = A <0, T06TO rpadik GyHKIIT HAOTMKAETHCS JO ACUMIITOTH 3HU3Y;
npu x - —0 = A >0, 10670 rpadik GyHKIlIT HAOTHKAETHCS JO ACUMIITOTH 3TOPH;
Beprukanpna acumnrora x = 0.



X—>O,

X — O,
ITpu {x<0’ V- Fo0; npﬂ{
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x>0

e y=1+ iz> 0. ExcTpeMyMmiB HeMa.
X

» Y - T,

OyHKIIis 3pocTae Ha KOKHOMY 3 JIBOX 1HTEpBaJliB 00J1acTi BU3HAYCHHS.

2
e y'" =— — . To4ok neperuHy Hema.
e

OyHkI1ig onykia BHA3 TipH (x < 0) u omykiia BBepx mpu (x > 0).
3anumiemMo BIaCTUBOCTI QYHKIIIT y 3BeJIeHY TaOJIHIIIO.

ApPryMeHT x 3nauenns pynkuii | [ToxinHa Hpyra moxigHa
2
y = YW=1+—  [yw=-=
—00 —00 1 0
X - —00 Yy — X 3BEpXY vy - 1+0 vy’ - +0
O -x+0)
x U] —oo; —1[ yU] —e0; 0 [ y’'>0, y”> 0, y onykina
Y 3pocCTae. BHU3.
x=-5 —4.80 y'>0 y'’>0
x=-4 -3.75 y' >0 y'’'>0
x=-3 -2.67 y' >0 y7’'>0
x=-2 -1.50 y' >0 y7’'>0
x=-1 0 y'=2 y'’>0
xO-1;0] yO10; 00 [ y' >0 y”’>0
x =-0.5 1.50 y’ >0 y”’>0
x - —0 Yy 00 y’' 00 vy o
x - +0 y— —© y'> y'— —o
x U] 0; 1] yU] —e0; 0] y'>0, y”'<0,
Y 3pOCTae. Y OIyKJIa BrOpY.
x=0.5 —-1.50 y' >0 y”’<0
x =1 0 y'=2 y”’<0
x O[1; oof yO[0; oof y' >0 y”’<0
x =2 1.50 y’ >0 y”’<0
x =3 2.67 vy’ >0 y’<0
x =4 3.75 y’ >0 y”’<0
x =5 4.80 y' >0 y”’<0
X — 00 Y — X 3HU3Y y' - 1+0 y’'» =0
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0 -x-0

00 00 1 0

Tenep 3aMmmMIOCH:

* HaHECTH Ha rpadik ICTOTHI TOYKH;

* IyHKTUPOM MPOBECTH ACUMITOTY;

* 3poOWTH 3aCiUKM B TOUKax x = —1, x = 1, mo6 iX Haxw1 NpuOIN3HO BIAMOBIIaB
BIJIOMHM 3HA4YEHHSIM MOX1IHOI 2;

e 3’¢qHATH HAHECEH] TOYKH 1 3aC1YKH IUIABHOIO JIIHICIO;

* MPOJOBXKHUTHU JIIHIIO BJIBO B X = —5 Ta BIOpaBO Big x = 5, HAOMDKYyIOUU
rpadik 10 aCUMIITOTH Y = X ;

* MPOJOBXKUTH JiHit0 Haropy Bix x =—0.5 ta BHU3 Big x = 0.5, HAOMIKYIOUU
rpadik 10 BepTUKATLHOI OCI.

OtpumaeMo Takuii rpadik:

x*—4x+3
puxmag 2. y= ———.
X
e (OOmnactb BU3HaueHHs: | —oo; 0 [U] 0; +oo[
o DyHKIII HE MapHa, He HelapHa, He IePioauyHa.
x=1,

x=3.

* Hymni ¢pysakmii: y=0 < {
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x <0,
* Mexi cranocti 3HaKY: y >0 < [0<x<l,y< 0 = 1 <x<3.
x >3,

» 3aiizeMo MoXIy aCUMITOTY y = kit + b.

k= tim L% = fim th” =0.
roto X e x
b= lim [fx) - k] = Xlirg)# =1,
OtpumaHa ropu30HTaIbHA acCUMIITOTa y = 1.
PosristaeMo 3Hak BiaxuiieHHS BIT acuMnToTu A = [f(x) — klt — b] = = — 4;; 3.

IIpu x» +0 = A < 0, T06TO rpadix GyHKIT HAOIMKAETHCS 10 ACUMIITOTH
3HU3Y;
mpu x —»— = A > 0, to6To rpadik QyHKIT HAOTUIKAETHCA 10 ACUMIITOTH
3BEPXY;

Beprukanpna acumnrora x = 0.

H X—>O +oo- X—>0 +
PUY o =Y o TRIpH Y =Y~ T
ey = iz—% —M . MinimyM y Touui (1.5; ——)
X X

@OyHKIIIS 3pocTae Ha iHTepBali |—o0; O] Bix 3Ha4YeHHS 1 10 +00

. . . 1
Ta Ha iHTepBa |1.5; +oo[ Bij 3HAaUEHHS —— 10 3HA4YCHHS 1.
3
. . . . 1
@yukiis cnagae Ha iHTepBan ]0; 1.5] Bi1 3HAYEHHS +00 10 3HAYEHHS ~3

8(x — Z)
s YIE . Touka neperuny (Z E)

®yukiis omykiaa Bau3 mpu (x <0) U (0 <x < %) Ta OIYyKJIa BBEpPX IpH (x > %).

3anumiemMo BIaCTUBOCTI QYHKIIIT y 3BeJIeHY TaOJIHIIIO.

ApPryMeHT x 3nauenns pynkuii | [ToxinHa Hpyra HOXiI[Ha
2 - 4 L5
yg= LSy = 8 )
X ”(x) =
—00 1 0 0
X - —00 y — 1 3Bepxy y' - +0 vy’ - +0
(y - 1+0)
x ] —0; 0] yU1; oof y'>0, y">0,
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Y 3pOCTaEe. Y OIyKJIa BHU3.
x=-5 1.92 y' >0 y’'>0
x=—4 2.19 y' >0 y7’>0
x=-3 2.67 y' >0 y”’>0
x=-2 3.75 y’ >0 y”’>0
x =-1 8.00 y’ >0 y”’>0
x - —0 y— 00 v’ 00 y'- o
x - +0 y— ® y'o —® y'-
xU0]0; 1.5] y[] —0.33; oof vy’ <0, y>0,

y CIIaJIac. Y OITyKJIa BHH3.
x=0.5 5 y’' <0 y’>0
x =1 0 y ' ==2 y”’=10
x=15 -0.33 0, MiHIMYM. y”’>0
x ]1.5;2.25] y] =0.33; =0.18[ | y">0, y7>0,

Y 3pOCTaEe. Y OIyKJIa BHU3.
x =2 -0.25 y'>0 y7’'>0
x =225 —-0.18 y' >0 0,

TOYKA MIEPETHHY.

x 1]2.25; oo yU] =0.18; 1 y’'>0, y’<0,

Y 3pOCTaEe. Y OIyKJIa HAaropy.
x= 0 y'=1/3 y”’<0
X = 0.19 y' >0 vy <0
x = 0.323 y' >0 vy <0
X — 00 y — 1 3HU3Y y' - +0 vy’ - =0

(= 1-0)

00 1 0 0

Tenep 3aJIMIINIOCH:

* HaHecTH Ha rpadik iCTOTHI TOUKH;

* IIYHKTHPOM IPOBECTH aCHMIITOTY;

* 3pOOHWTH 3aCiUKH B TOYKax x = 1, x = 3, mo0 iX HaXw1 IpUOJU3HO BiAMOBIIaB
BIJIOMHUM 3HA4YEHHIM noxigHoi —2 Ta 1/3;

e 3’¢IHATH HAaHECEH] TOYKH 1 3aC1YKHU IIJIABHOIO JIIHIEIO;

* MPOJOBXKHUTH JIHIIO BIIBO BiJl X =—5 Ta BIOpaBoO BiI X = 5, HAOMKYIOUH
rpadik 0 TOPU30HTAIBHOI ACHMITOTH y = 1;

* MPOJOBXKHUTH JiHIIO BBepX Bix x =—1 ta x = 0.5, HabmMwKyOun rpadik 10
BEPTHUKAJIBHOI OCI;
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* MPOJOBXKUTH JiHit0 Haropy Bix x =—0.5 ta BHU3 Big x = 0.5, HAOMIKYIOUU
rpadik 10 BEpTUKAIBHOI OCI.
OtpumaeMo Takuii rpadik:

-198-7-6-5-43-2-1012231456 7 8 910
0

[puknang 3. y =x* - Ly
X

e OOusactp BUu3HaUeHHs: | —0; 0 [ U ] 0; +ool.
o OyuKIIisg HE MTapHa, He HEMapHa, He IEPioANYHA.
* Hyni ¢pynkuii: y=0 < x=1.

: . x <0,
. MCH(IBHaKOCTaJIOCTIZy>O=>[ o1 y<0 « 0<x<1.
x>1,

e [loxwra acumnrora y = k(¥ + b.
f(x) . ox -1

k = lim = lim —5— — HE ICHy€, TOMY MOXWJOi acUMITOTH HeMma. Ha

X - too X X — too X

HECKIHYEHHOCTI (QYHKIIs npsaMye 10 y = x2 (To6To, i rpadik — 10 mapabonu).

. . -1
PosrnsHeMo 3HaK BigxuneHHs Big acumnrotu A = [fx) —x*] = —.

X

IIpu x—» +0 = A < 0, To6TO rpadik PyHKIII HAOMMKAETHCS O Tapadoau
3HU3Y;
mpu x — —o0 = A > 0, Tobro rpadix ¢yHKuii HaOIMKAETbCS 0 Tapadoyu
3BEpXY.
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Beprukanpna acumnrora x = 0.
X - O,

x>0,

IT xqo’:>
)51
p x <0,
1 _ 2x3+

° y':2x+?_

=y - —,©,

y - +00; npﬂ{

. Minimy™m y Toui (- \/_ 5 2).

dyHKIIis 3pocTae Ha iHTepBai [—%; 0 [ Bix E{/EILO +00
Ta Ha 1HTepBai | 0; +oo Bij —o0 g0 +0o.

. . . 3
DyHKIIA ClIafa€e HA IHTEpBAJ |—00; — \/_ ] Bix +0 10 5 ~32.

oy _2Dw Touka neperu6y (1; 0),

®Oyukiis onykiaa Buu3 mpu (x <0) U (x > 1)
Ta onykia BBepx npu (0 <x <1).

3anumieMo BiIacTUBOCTI QYHKIT B 3BeeHy TaOnwuiro. [Ipu oMy MOJI0KEHHS
TOYOK EKCTpEMYMYy 1 MEperuHy Kpaile MNpuOIM3HO BKa3aTH JECATKOBUMU

IpoOaMH JIJIsl 3pYYHOCTI HAHECEHHS Ha rpadik.
ApryMeHr x DynKis [oxinHa Hpyra  moxigHa
] 1 -
) = yw=2r+7  |y=20" 70
—00 (00 —00 2
X —» —00 y — x*3Bepxy. y’ - =00 y’» 240
x Of=o0; [ y01 2425 oof y <0, y">0,
Y2 2 y cHajiae. Y OTIyKJIa BHH3.
x=-3 9.33 y’<0 y”’>0
x=-2 4.50 y’ <0 y”’>0
x=-1 2.00 y’ <0 y”’>0
__ 1 __ 3:5 = 0, MiHIMYM y’>0
X B 0.8 5 2 =1.89
xO]-=:0] Y01 2425 oof >0, y">0,
V2 2 Y 3pOCTac. Y ONyKJIa BHH3.
x=-0.5 2.25 y’>0 y”’>0
x - —0 Yy 00 y’'— 00 y'— 0
x - +0 y— —00 y’'— 00 y'o —oo
x U10; 1[ y] 0; oof vy’ >0, y 3pocrtae y’<0,
Yy OIyKJIa Haropy.
x =0.5 -1.75 y'>0 y”’<0
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x =1 0 y'=3 y”=0,

TOYKA IEPETHHY.
x0]1; oof y 0] 0; oof y’ >0, y3pocrae. |y”>0,

Y OIyKJIa BHU3.
x =2 3.50 y’ >0 y”’>0
x=3 8.67 y' >0 y’>0
X - o y — X’3HU3Y y’ - y’ -5 2-0
00 00 00 2

Tenep 3aJIMIIINIOCH:

HaHECTH Ha rpadik iCTOTHI TOUKH;

IIyHKTHPOM IIPOBECTU aCHMIITOTY y =x%;

3poOUTH 3aciuky B Toulli x =1, moO ii Haxuia MpUOIM3HO BIANOBIIAB
B1JIOMOMY 3HAYEHHIO MOXI1IHOI 3;

3’€IHATU HaHECEH] TOYKH 1 3aC1YKH IUIaBHOIO JIIHICIO;

POJOBXKHUTH JIiHIIO BIIBO Bil X =—3 Ta BOpPaBo BiA x = 3, HAOMKYIOUU
rpadik 10 aCUMITOTH y = x;

MIPOJIOBXKUTH JIiHIIO BBepX Big x =—1 Ta x = 0.5, Habmmwkyroun rpadik 10
BEPTHUKAJIBHOI OCI;

IIPOJIOBXKUTH JIiHII0 BBepX Big x =—0.5 Ta BHU3 Big x = 0.5, HaOMMKYIOUH
rpadik 10 BEpTUKATLHOI OCI.
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OtpumaeMo Takuii rpadik:

E Y

<

maBa 16. 3apadi Ha cknagaHHA PiBHAHDb.

e 3adayi Ha pyX.

3ajadi HA PyX € JOCUTh MPOCTUMHU 1 3pO3yMUTMMHU 3 TOTJISAY MOOYTOBOI
noriku. ['0OTOBHUX MPUHIUIIIB MOXHA BiJ3HAYUTH YOTHPH.

[Teprmii — mpu OpsIMyBaHHI 00'€KTIB HAa3yCcTPid OJWH OJHOMY 3MiHA BiJICTaH1
BiIOyBa€TbCS 31 MIBUAKICTIO, IO JOPIBHIOE CyMi IIBHAKOCTEH OO0'€KTIB, IO
pyxarThcs. [HakIe Kaxkydu, BIJICTaHb JOPIBHIOE NOOYTKY Yacy 10 3yCTpidi Ha
CyMy IIBUIKOCTEM.

Jlpyruii — npu nOpsMyBaHHI O0'€KTiB B OJHOMY HalpsSMKy 3MiHa BifCTaHI
BiIOyBa€eTbCsl 31 IIBUJKICTIO, PIBHOIO PI3HUIN IIBUAKOCTEH O00'€KTIB, IO
pyxarThcs. [HakIe Kakydu, BIJICTaHb JOPIBHIOE NOOYTKY Yacy 10 3yCTpidi Ha
PI3HHUIIIO BUIKOCTEH.

Tperiif — mpu npsMyBaHHI piuKol ab0 IHIMMX MOAIOHMX CHUTYyallisx OyBae
KOPHUCHHMM 3aCTOCYBaHHSI CBOEPIAHOTO TMPHUHIUITY BIIHOCHOCTI — 3MEHIIIYBAaTH
200 301TBITYBATH MIBUAKOCTI 00'€KTIB Ha BETUYMHY IIBUIKOCTI TEUii.
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UYerBeptuii — SKIIO 3MIHHUX Oilbllle, HDK piBHSIHB, Tpeba MPaBUIHHO
BHM3HAYaTH, a 10 X Tpebda 3HaiiTH. MoXIuBo, Tpeda IIyKaTH HE 3MiHHI, a IXHIO
4acTKy a0o0 1HIIy (YHKIIIIO.

[puknax 1. J[Bi rpynu TypuCTiB MOBUHHI WTH HA3yCTpiy OJIHA OJHIH 3 TypOa3 4 1 B,
BijicTaHb MK skuMu 30 kM. SIKIo mepina rpymna BUii/le Ha JBi TOJMHI paHiIIe 3a
JpyTy, TO BOHH 3yCTPIHYThCS depe3 2.5 TOAWHU MICHs BUXOAY APYroi rpymu. SKimo
K Jpyra rpyna BUWIe Ha Bl TOJWHU paHille 3a MEepIry, TO BOHH 3yCTPiHYTHCS
yepe3 3 TOAWHM MiCIsl BUXOY MEPIIOl TPyIu. 3 KO CEPeHbOIO IMBUIKICTIO e
KOJKHa rpymna?

Posp'szok. Hexait V) — mBuakicte nepmoi rpynu, V> — MIBUAKICTh APYroi rpymnu.
3acTocyBaBIIM MEPIINI TPUHIIUT, OTPUMAEMO:

30 -2V, =25(V, +V,),

{30 —2V, =3(V, +V,),

Bigmosine: V=15, V,=3.

[puknax 2. 3 nyHKTY 4 IO OJHOMY IIOCE BUI3ASATh OJHOYACHO JIBa aBTOMOOII, a

Yyepe3 TOJUHY 32 HUMHM BHUI3IUTh TpeTid. [lle depe3 roauHy BiCTaHb MK TPETIM 1

NEepIIMM aBTOMOOUISIMU 3MEHIIUIOCA B MIBTOPA paszy, a MK TPETIM 1 JPYTHM — y

nBa pasu. IBUIKICTH sSIKOTO aBTOMOOLIS, meprioro abo Apyroro, Oijbine i B

ckUIbKH pa3iB? (BimoMmo, 1m0 TpeTiit aBTOMOO1Ib HE OOTaHsB MEPIINX ABOX).

PosB'szok. Hexait V), — mBuakicte mepmoro, V, — apyroro, a Vi — TpeThoro

aBTOMOOLJIS, TO/1, MU OTPUMAEMO CUCTEMY 3 JABOX PIBHSHB 3 TPhOMa HEBIJOMHUMH.

3acTocyBaBIIIM YE€TBEPTHUI MPUHIIUII, 3HAWIEMO IIIyKAHE BiTHOIICHHS:

{1.5(V1 a-wv,-v,))=V, _ {2Vl =15V,, _ Egv_lzé .9
2V, 0-(V, =V,)=V,, v, =2v,, 3V, 4 Vv, 8§

3BepTaeMo yBary, o 3HadeHHs V) Ta V) 3aMIIMAINCS HEBITOMHUMH, ajie ITyKaHUM

OyI10 e X BiJHOIIEHHS.

=60 —2(V, +V,) =5.5(v, +V,) = (V, +V,) =8.

 3adayi Ha pobomy.

3amaui Ha poOOTYy, SK TMPABUIO, PO3B’SA3YIOTHCS BUXOISYM 3 HACTYITHHX
MipKyBaHb. Ycs po0OoTa NpUHAMAEThCS 3a OAMHUINO, 33 X TMPUNMAETHCA
MPOJYKTUBHICTD Mpalli (4acTka poOOTH BUKOHYBAaHA 32 OJIMHUIIIO Yacy) MEpIIoro
KOJICKTUBY, 3a Yy — NPOAYKTHUBHICTH Mpali APYyroro koyiektuBy 1 T.a. llpu
CHIIBHIM POOOTI MPOAYKTUBHOCTI J0Mar0Thcsa. OcHOBHA (opMyna: BUKOHAHA
707151 pOOOTH TOPIBHIOE JOOYTKY MTPOTYKTUBHOCTI Mpalli Ha 9ac poOOTH.
[puknan. bpurana cirocapiB MOXke BUKOHATH JESKE 3aBJaHHS 3 00pOOKHU Jeraineit
Ha 15 romun mBuaIe, HiX Opuraga y4HiB. Skmio Opuraaa y4HiB Biampairoe 18
TOJIMH, BHKOHYIOUM II€ 3aBJIaHHSA, a TNOTIM Opuraaa cirocapiB IPOJOBKHUTH
BUKOHAHHSI I[bOTO 3aBJIaHHS MPOTATOoM 6 TOAMH, TO 1 TOAI OyJe BUKOHAHO TIIbKU
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0.6 ycworo 3aBmaHHsA. CKITBKH 4Yacy MOTPiOHO Opuraai y4HiB JJIi CAMOCTIHHOTO
BUKOHAHHS BCHOTO 3aBJIaHHS?
Po3B's3ok. Hexait x— mOpoayKTHBHICTH Tpami Opuragu cirocapis, y-—

. . . 1 -
IMPpOAYKTUBHICTDL IIpaIll 6pI/IT ail Yy4dH1B, — — 4YaC BHKOHAHHA BCI€1 pO6OTI/I
X

. 1 - .
Opuragoro0 ciarocapiB, — — 4Yac BUKOHAHHS BCil€l poOOTHM Opurajgor yuHIB.
y

3acTocyBaBIi OCHOBHE TIPABHUIIO, OTPUMAEMO:

x=01-3y,
L1, x=01-3y, £=01-3y, oL
Y 1oL s T 45y —s5y 40120, 0" <
18y +6x=06, |y 01-3y Yooy TRmY 1
Y450
[ y =01,
x=-02,
_ 1
VT
1
X =—.
30

Bigmosigs: 1/y =45 roaus.

 3adayi Ha ei0comku.

3amadi Ha BIJICOTKH, SK MPABWJIO, MAIOTh HACTYNMHUU 3MicT. JlaHO AeKiTbKa
CyMiIlIe#, IO MICTATh JeAKl KOMMOHEHTH. [loTIM HuIsXoM mepeMilryBaHHS
CKJIQJIA€ThCS HOBA CYMIlll, Y KOTPOi BUXIJHI CYMIII B35ITI Y JESKUX MPOMOPIIIsIX.
B 3amaui HeoOXigHO BU3HAYUTHU CIIIBBIJIHOIICHHS KOMIIOHEHTIB B OTpUMAaHiN
cyMimri. Po3B'I30k Takux 3a/mad OTPUMAETHCS HACTYMTHUM YHHOM. Ha KokKHOMY
eTami (70 3MIIIyBaHHS, MICIs, OYiKYyBaHUU pe3yibTaT) HEOOXiHO OOYMCIUTH
CyMapHy Macy KO>KHOi 3 KOMIOHEHT (BpaXxOBYIOYH BiJICOTKH). [lai, BpaXxoBylOUn
YMOBU 3ajJadi, OTPUMAEMO IIIyKaHI CIHIBBIHOIICHHs, PO3B’s3aBIIM SKi,
OTPUMAEMO BIIOBIIb.
Po3p's30k mo0pe iHTepmpeTyBaTH Ha CXeMi, Y KOTPOi KOXXHUN KBajpaT
MICTUTh OMKC CKJIAJIOBOI 1 BIICOTKH.
[puknan. 3nmuBok criaBy mifl (Cu) 1 muHKY (Zn) Macoro B 36 KT MicTUTh 45% mii.
SAxy macy wmiai moTpiOHO A0JaTH A0 LBOTO 3JIMBKY, 100 OTpUMaHUUN TiCHs
neperiaBku criaB MictuB 60% mifi?
Po3B'sa30kx. O3Haunmo yepes x HeoOXiAHY Macy Mil, IO JOAA€ThCS.
Toni Ha mepIomMy erari OTpUMAaEMO:
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Jlo 3’enHaHHS Mizas (Cu) [uHk (Zn) Pazom
3nuBoK 1 36 x 045 =36 x 0.55=36kr
16.2 kr 19.8 kr
3UBOK 2 X KT 0 xr X KT
Toni Ha npyromMy eTarmi, CyMyIOUH JiaHl y psiiKax TabJuill, OTPUMAEMO:
[Ticns 3’equanns  |Migb (Cu) [uuk (Zn) Pazom
Hoga cymim (16.2 + x) kr 19.8 xr (36 + x) kxr
AJie K, 32 YMOBOIO, OUIKY€ThCS:
[Ticnsa mepermaBku [Minb (Cu), 60% |[uak (Zn), 40% |Pazom
Hoswit 31uBOK (36 + x) %36 + x) X%((36+x)kr
0.60 kr 0.40 xr

[ToTpiOHEe piBHSHHS, SK MPABUIO, MOXHA OTPUMATH JCKIIBKOMa CIOCOOAMH.
Jlnst naHoi 3a/a4i OIMH 3 HUX — IPUPIBHIATH JIaH1 y Apyromy (Migb) abo TpeTboMy
(LIMHK) CTOBIMYUKY APYTOi Ta TPETHO1 TaOIUIb, TOOTO MaCy KOKHOI 3 KOMITOHEHT 0
1 micns 3’ enHaHHS. [HIIHMI — CKIaCTH IPOIOPIIII0 MK Macoro (JaHi IPyroi TaOIHIl)
Ta J0JIeI0 (3ar0oJIOBOK TPEThOi TAOIHIl) KOMIOHEHT michs 3’ eaHaHHs. OTpuMaemMo
TaKi piBHSIHHS JJIs BU3HAUYCHHS X:

3 IOPIBHSHHSA JPYTHX CTOBMUMKIB — 16.2 + x = (36 + x) X 0.60;
3 IOPIBHSHHSA TPeTiX cToBMUMKiB —  19.8 = (36 + x) % 0.40;
3 MPOMOPIIT — (16.2 +x): 0.60 =19.8 : 0.40.

Bci piBHsAHHS ekBiBajieHTHI, 00 B pi3HUN CMOCIO BHPaXalOTh YMOBHU TOI CaMoi
3a1a4i. Po3B’si3yBaTMemMo T€, 110 BUTIISIIAE IPOCTIIITUM — IPYTE.

198=(36+x)x040 « 495=36+x = x=13.5.

maea 17. KombGiHaTopuka i 6iHoM HbloTOHA.

ronoeHi hopmynu.

®dopmyna A 4yuciia NePecTaHOBOK 3 /1 €IEMEHTIB:
P, =12083LLIHU-1)HA =n!;
dopmyna ass 4uciia CooJyYeHb 3 71 €JIEMEHTIB 110 1.
M — n' .
n mldn - m)!’
CrpaBeyivB1 HACTYITHI CI1BBIIHOIIICHHS:
CO=C'=1 C'=C'"; C"+C™=C"; C'+Cl+.+C =2

dopmyna s YUCIa PO3MIIIEHb 13 71 €JIEMEHTIB T10 1 :

|
A" = Poler =—2

n

.
2

(n—m)!
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dopmyna I YMciia TEPECTaHOBOK 13 71 €JIEMEHTIB 13 MOBTOPEHHSIMHU MEPIIOTO
EJIEMEHTY — 1| pa3, IPyroro — np pas, 1 T.1., k—TO €JIEeMEHTY — 1 pa3 (OYEBUIHO, 110

n+m+...+n=n):
n!
n, !Ua, !
it  dopmyni BIANOBIAAIOTP TOCTAHOBKHM 3alad  Takoro Ttuiy. CKUIBKH

pPI3HOMaHITHUX KOMOIHAI[ii MOXHa OJepKaThu 3 OYKB y CIOBI «MaTeMaTHUKa».
10!

312121
dopmyna AJis YUCIa CIIOAYYEHb 13 OBTOPEHHIMU (YUCIIO PI3HOMAHITHUX CIIOCO01B
BUOIpKU 00CATY 7 13 kK TPy OJJTHAKOBUX €JIEMEHTIB):

Grzon = ktn=D)

k k+n-1 n'k —1)! :

s popmyna BUKIMKAE HAUOUIBII YTPYAHEHHS, alie TpobiieMa BUOIPKU 00CsATY 7 13
k Tpym OIHAKOBHX €JIEMEHTIB MO)KEe OYyTH IHTepIpeToBaHa K crpobda BUOpaTu n
CIeMEHTIB 13 [n eneMeHTiB mitoc (kK — 1) po3AiIBHUK MiX TpynamMu, IO CKJIajae
(n+k—1)o00'exr].
[Mpuknan: CKUIBKKM PI3HOMAHITHUX HAOOpIB MO 8 TICTEUYOK y KOKHOMY MOKHA
CKJIACTH, BAKOPUCTOBYIOYH 4 COPTH TicTeuoK. Biamosine: Ci,, , = 165.
®opmyna 6iHoma HeloToHY:
(a+b)" =Cla" + Cla"'b+..+ Ca""b* +...+ C'b", TIe N — HATYPATIBLHE YHUCIIO.
Cyma GiHOMialTbHUX KOe]illi€HTIB JOPiBHIOE 2",
['omoBHI MeTOMW PO3B'A3KY 3a7ad 3 KOMOIHATOPUKHM Taki: METOJ MaTeMaTHYHOI
1HayKIii, Oe3nmocepeqHe 3acTocyBaHHS (OPMYJ, HAJEKHICTh EJIEMEHTIB 0
MHOXXHHH, 3aCTOCYBaHHS iHTEpIpPETAIlii.

Pl‘l (nla ny, ..., nk) =

BignoBigs :

* Memod MmameMamu4Hoi iHOYKUiI.

Januii MeTon, fAK yHIBEpCaJbHUM, CTOITH JEII0 OCTOPOHB BiJ I1HIINX
METO/IB, 1 3aCTOCOBYEThCA HaW4acTilie IJs JOBEACHHS PI3HOMAHITHUX CYyM 1
iHmmx Gopmyn. Ane came Ha HOTO 3aCTOCYBaHHS PO3paxoBaHa OUIBIIICTh 3a7a4 3
KOMOIHATOPUKH AJig a0iTypieHTiB. |1 OpuKIagy J0BEAEMO, 110
C°+C +C+..+C+C =2
Posrnssnemo Bumanok 7 = 1. 3anmponoHoBaHa piBHICTh BUTIIIIATHME TaK:

C'+ C'=1+1=2"'. Bona BUKOHY€ThCsI, TOOTO € BipHOIO y1st 12 = 1.,

Tenep npumycTumMo, 1110 BOHA BipHA TIPH /1 = K
CO+ C +..+ =2k
JloBeneMo, 1110 BOHA € BIPHOIO 1 JIJIsl HACTymHOTO 1 = k + 1.
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C/(<)+1 + C/i+1 + C13+1 Tt C/:y-lH Tt C/f;ll + C/fﬂ + le:ll =

SCH(C+ C)H(C+ )+t (O + ) .+ (G + ¢ + €L =

=2(C° + C! +..+ ¢ =20F=2¢1,

Takum YMHOM, MU JOBEIH CHPABEIJIUBICTH PIBHOCTI st n = k + 1 1, y cuiy
CIIPaBEITUBOCTI METOAY MaTeMAaTHYHOI 1HAYKIIi, pIBHICTh BipHA IJIsl OYIb-SKOTO
HaTypaJIbHOTO 7.

Pozbepemo poboTy 1HIITMX METOIIB HA IPUKIAAl JOBEACHHS JBOX (GOPMYI:

Cr+Cmi=Cmly CO+C + CH+ O+ =2

o Ee3nocepedHe 3aCmMoOCYB8aHHA d)ODMVﬂ.
n! n! _ n!
m!En—m)!+(m+1)!mn—m—1)!_(m+1)!mn—m

_ (n+1)! o

(m+D)!(n+1) = (m+D]! e
[TincraBumo y popmyiry 6iHoma HeroToHa
(a+b)"=Ca" + Cla"'b+..+ Ca""b" +..+ C'D"
3HayeHHss a = 1, b = 1. Orpumaemo: 2" = C° + C! + C> +..+ C'™' + C".

Cr+C'= Lo+ DHn=m)]=

—_ m+1

e HanexHicmb esieMeHmMie 00 MHOXXUHU.

Posrnsinemo muHOXUHY 3 (n + 1) enemenTiB. 3adikcyemMo eneMeHT ;. KuTbKicTh

crioco0iB Bubopy (k + 1) enementa 3 (n + 1) gopiBHIOE C/| 1 po30UBaeThCs Ha JBI

KUTBKOCTI:

* KinpkicTh crioco0iB BUOOPY, KOJMU €JIEMEHT d; BXOJWUTH 0 BUOIPKH, Y I[LOMY
BUIAJKy HaM TpeOa BUOUpATH k €JIEMEHTIB i3 n C* crioco0aMu.

* KinpkicTh crmoco6iB BHOOPY, KOJH €IEMEHT @) HE BXOJUTH JI0 BUOIPKH, Y IIbOMY
BUMAJKYy HaM Tpeba Bubuparu (k + 1) enemenTiB i3 n C*' cmocobamu.

OCKiNBKH 1 KiITBKOCTI piBHI, MU OTpuMaemo C'/| = C* + C!.

PosrnssHemMo MHOXUWHY 3 1 eneMeHTiB. Po3risiHemMo, CKiJIbKH 3 He1 MOXKHA 3pOOUTH
yCUIIKMX BUOIpOK 0€3 TOBTOPEHHS.

0 enmemeHTiB MOXxHa BHOpaTH C. cmocobamu, 1 eleMeHT MokHa BuUOpatu C)
crocobamu, ... , k elIeMeHTiB MOXHiI BHOpaTu C! crmocobamw, ... , n CIEMEHTIB
MOJKHA BHOpaTu C! crocobamu, 1o y cyMi mjae C° + C' + C2 +..+ C'™' + C'. Ane
XK JUIS KOXKHOTO €JIEeMEHTa € JIBi MOJXKJIMBOCTi: BiH BXOJUTh y BHOIpKYy abo He
BXOJUTh. ToMy MatumemMo 2" MoxiauBocteil. Tomy oTpumaemo:

CO+C +C+.+C +Cr =2
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® 3acmocyeaHHs1 2eoMempuUYHUX Ma iHWUX iHmenpemauiu.

Opniero 3 HAWMOMMPEHINIUX I1HTEpHpeTanid A JoBeAeHHS (Hopmyn
KOMOIHATOPUKH € OJIMHUYHI KPOK BIIPaBO 200 HAropy Mo OJWHUYHIN TpaTIli.

PosrnssHeMO MOXJTMBI MapuIpyTH 3 JIIBOTO C A
HUKHBOTO KyTa B TPaBH BEPXHIN, KOIH ? 4
0 TOPU3OHTAJl PO3MIp NPSIMOKYTHHKA 5
nopiBHIOEe (m +1), a mo BepTUkami — (n— —e

m). Koxuuii Takuii mapmpyt mae (n+ 1)
JaHKy, cepen HuX (m + 1) mo ropusoHTaNi
Ta (n—m)— mo BepTuKam. Yuciao Takux
MapIpyTiB JOpiBHIOE C”'. Aje cepen
HUX THUX, IO MPOXOJATh depe3 Touky C,
Oyne C, a TuX, 110, IPOXOASATH Uepes3

TOYKy B, Oyme C’*', 3BIAKH 1 OTPUMYEMO

. 0]
ouikyBaHy dopmyiy: C” + C™' =C"l.
PosrnsiHemo LIS aHAJIOT14YHOT A A
IHTepIpeTanii MOMJIMBI ~ MapHIpyTH 3 °

JIBOTO HW)XHBOTO KyTa a0 giaroHani AC,
KOJIM PO3MIip CTOPOHU KBajpara JOPIBHIOE
n. KoxxHUN Takuid MapuipyT Mae€ n JaHOK,
13 HUX m 0 TOPHU30HTaIl 1 (n — m) — 1o
BepTuKaimu. KimbKICTh TaKMX MapuIpyTiB
oyne

C'+C!+C:+.+C7"'+C'. Ane OCKUIbKH
JUTSL KOSKHOTO MapIIpyTy € JBa MOKJIUBUX
HAmpsIMKy  pyXYy, OTPUMAEMO 2"
MO>KJIMBOCTEH, 110 ¥ 10BOAUTH GOpMYIY: o
C°+C +C+.+C"+C =2

aBa 18. [MnaHimeTpis.

OCcHOBHIi ¢hopMynu i NoO3Ha4YeHHS
1°. JloBuIbHMII TPUKYTHHUK.

a, b, ¢ — croponu;

a, B, Y — HOpoTHISKHI IM KyTH;
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p — TIOJIOBUHA TIEPUMETPY;

R —paniyc onucaHoi OKpY»KHOCTI;

r — pajiiyc BIUCAHOI OKPY>KHOCTI;

S —moma;

h, — BHCOTa, TPOBEIEHA IO CTOPOHH 4:

S:%aha; S:%bcsina; S:\/p(P‘a)(P‘b)(P_C);

r= E ; R = Cl_bC’
)4 45
a* = b*+ ¢? =2bc cosd (TeopeMa KOCHHYCIB);
a _ b c

= =2R iB).
sna  sng sy (Teopema CHUHYCIB)

2°, IIpAMOKYTHHUI TPUKYTHHK.
a, b — xareT; ¢ — TINOTEeHY3a;
dc, b — IpOEKIIii KaTeTiB Ha TIMOTEHY3Y):

S=Lab. s=1cn.:
2 2

+b— ~
= a . c ; R= %; a’+ b =2 (Teopema H1<1)ar0pa);
h. a._a b _b

C . c

ac
h_c b.”a ¢ b c’
a = clsina = cldosP = blfga = bldtgf3;

3°. PIBHOCTOPOHHIi TPUKYTHHK.

a’y3 a3 a3
S= ; r=——; R=—.
4 6 3

4°. loBiIbHUN ONMYKJIMH YOTUPUKYTHHK.
d\ Ta d, —niaronani; ¢ — KyT Mik HUMH; S — TUTOINA:
S =d [d,€ing.

5°. [lapaJiesiorpam.
a 1a b — cyMikHI CTOPOHH; O — KYT MiXK HUMH;
h, — BUCOTa, MPOBEJICHA JI0 CTOPOHU a:

S = alB, = alBEing = %dﬂzﬁinq).
6°. PomoO.
S = alB, = ¢®Eina = %dﬂz.

7°. IIpAMOKYTHHK.
S=alB= %dﬂz@inq).
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8°. Kpagpar.
d — nmiaro”Has:
S=a*=dNn.

9°. Tpaneuis.
a U b — OCHOBU,
h — BiICTaHb MI)K HUMU,
[ — cepenHs JiHISA:
[ = a+b . §= a+b
2
10°. Onucanunii 6araTOKyTHHUK.
p — HamiBIIEpUMETD,
r — pajilyc BOUCAHOI OKPY>KHOCTI):
S = pla.
11°. IpaBuabHUI 0ATATOKYTHUK.
@, — CTOpOHA MPABUIILHOTO 1 — KYTHUKA;
R — paaiyc onrcaHoi OKpY>KHOCTI, ¥ — paJilyC BIUCAaHOT OKPY>KHOCTI:
a3:R\/§, Cl4:R\/§, 616:R.

(4 = I[A.

§= na,r .
2
12°. OKpy:KHICTB, KO0JIO.
r — paniyc;

C — OBXKXWHA OKPYXKHOCTI;
S — moma xoxna:
c=2m, S=1’
13°. Cekrop.
[ — noBXXWHA IyTH, 1110 OOMEXKYE CEKTOP,
n® — rpasycHa Mipa IIEHTPATBLHOTO KyTa;

0 — paaiaHHa Mipa IIEHTPaJIbHOTO KyTa):

[ =

nlrin® ane 1
"% —ya, S= " =,
180° 360° 2

» JloOamkoei criiegiOHOWEHHs MiX efileMeHmamu ¢pi2yp.

1°. Tpu MeniaHu TPUKYTHMKA TEPETUHAIOTHCA B OJHIM TOUIll, IO TOAUIIE
KOXHY MeJliaHy y BigHOIIeHH1 2:1, paXyro4H BiJl BEpIIUHU TPUKYTHHUKA.
2°. JloB:KMHA MediaHM TPUKYTHUKA BUPAKAETHCI GOPMYJIOIO:

1
m, = EwIZ(bZ +ct)-a’.

ne a, b, ¢ — NOBXXWHMU CTOPIH TPUKYTHHKA.
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3°. JIoB:KMHA CTOPOHU TPUKYTHUKA BUPAKAETHCS (HOPMYIIOIO:

2
a= g\/Z(m,f +m62)—m§ "

ne Mg, My, M, — JOBKUHUA MEJliaH TPUKYTHHUKA.

4°. BicekTpuca AiJIMTh CTOPOHY TPUKYTHUKA Ha BiJPi3KH, MPOIMOPIIIOHATBHI
JIBOM 1HIIIUM HOTO CTOPOHAM.

5°. JloB:knHa 0iCeKTPUCH TPUKYTHUKA BUPAKAETHCSI HOPMYIIOIO:

lo=.\ab-apb, ,

e a U b — TOBXUHU JIBOX CTOPiH TpukyTHuka ABC, a; u b; — BIAPI3KU TPETHOI
CTOPOHH.

6°. loB:knHA OiCeKTPUCH TPUKYTHHUKA BHUPAXKAETHCI 4YEpPE3 JOBKHUHU HOTO
CTODpIH a, b u ¢ popMyIoK0:

[ = \/ab(a+b+c)(a+b—c)

c a+b )

7°. I7isi BCAKOTO TPUKYTHHKA 3aJI€eKHICTH MixK ioro Bucoramm h, hp h. i

paziycoM r BIIUCAHOI OKPYKHOCTI TOJAETHCS (HOPMYIIOIO:
I 1 1 1

h, h, h r’

a c

8. Ilmoma S piBHOOeapeHoi Tpamenii, JiaroHaigli KOTPOi  B3a€EMHO
TEPIEHIUKYJIAPHI, TOPiBHIOE KBAaAPaTy ii BUCOTH, TOOTO S = /2.

9°. Bucora piBHOOeaApeHol Tpamenii, B Ky MOXXHa BIIMUCATH OKPYXHICTh, €
CepelIHIM TEOMETPUIHUM Ii OCHOB.
10°. BaacTuBoCTI XOp OKPYKHOCTI.
e Jliamerp, 10 TOAUISE  XOpAY  HAaBIIJI, C B
NEePHeHAUKYIAPHUH 11l XOpi.
* YV OKpYXHOCTI piBHI XOpAH PiBHOBiAMANEH] BiJl
IEHTPY OKPY)KHOCTI, 1, HaBMAaKH, PiBHOBIJJAJICHI
B1JI ICHTPY OKPY>KHOCTI XOp/IX P1BHI.
3 ABOX HE PIBHHX XOPJ OKPYKHOCTI BEJIMKA XOpAa | A
po3TamioBaHa OIuXkK4Ye 10 LEHTPY OKPYXKHOCTI, 1,
HAaBIMAaKH, 13 JIBOX HE PIBHUX XOpJA OUIBIIOI OyIe
Ta, M0 OJIMXKYE J10 LIEHTPY.
* Bigpizku xopa mo nepetuHatothesi AM, MB,
CM 1 MD nos'szani piBHicTIO AM * MB = CM »
MD.

11°. lotuyHa i ciuna.
Axiio yepe3 TOuky A, M0 JISKUTHh M03a
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KOJIOM, TPOBECTU JOTHYHY 1 CI4HY, TO
BIIPI3KM JOTHYHOI 1 CIYHOI TIOB'sI3aHi
PIBHICTIO:

AB?> = AD « AC =AD,; * AC,.

Ci

12°. KyTu B OKPY:KHOCTI.

Kyr, yrBOpeHuii nBomMa NOTHYHUMU IO
OKPYXHOCTI, 10 MPOXOAATh Yepe3 OAHY
TOYKY, HA3UBAETHCA OMNHCAHUM KYTOM
(CA 1 CB — notnuni). Po3mip omucaHoro
KyTa JOpPIBHIOE HAIMIBPI3HUIII KYTOBHX
pO3MIpIB  JyT, VYKJIAJEHUX MIXK WOro

croponami: [JACB = % (ALB - [JADB).

Posmip  kyra, yTBOpPEHOTO  JIBOMa
CIYHMMH, [0 MAIOTh 3arajbHy TOUKY, HIO0
JCKUTh 11032 OKPYXKHICTIO, JOPIBHIOE
HAMIBPI3HUII KyTOBUX DO3MIPIB  JYT,
YKJIaJIeHUX MiXK HOTO CTOPOHAMMU:

[JACA, = % (JADA, — [JBLB,).

Po3mip  KyTa, yTBOpEHOro JABOMa
CIYHMMH, [0 MAIOTh 3arajbHy TOUKY, HIO
JIEKUTh ycepenuHi OKPYXHOCTI,
JOPIBHIOE HAMIBCYyMI KYTOBHX DPO3MIpPIB
IyT, YKJIaJeHIX MiXK HOTO CTOPOHAMMU:

[IBCB; = % ([JBLB, + [JADA,).

B
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13°. BnucaHi YOTHPUKYTHUKH.

Jlngs  Toro, o0 OuIA  OMYyKJIOro
YOTUPUKYTHUKAa MOXKHa OyJi0 omucaTu
OKPYXXHICTb, HEOOXITHO 1 JOCTaTHBO,
mo0 cyMa MPOTHICKHUX KYTIB IHOTO
YOTUPUKYTHUKA  JopiBHIOBaiza  180°.
Axmo 4otupukytHuk ABCD MoxHa
BIIUCATH B OKPYXKHICTh, TO JOOYTOK
JiaroHajgeil  1bOr0  YOTUPUKYTHHUKA
JIOPIBHIOE CyMi JIOOYTKIB MPOTHIICKHUX
CTOpIH:

AC [BD =AB [CD +AD [BC.

14°. Onucani YOTUPUKYTHUKH. B
Ji1st TOoro, 00 B ONMYKJIM YOTUPUKYTHUK
MOXHa OyJ0 BIUCAaTH OKPYXKHICTh,
HEOOXITHO 1 JOCTAaTHBhO, W00 CyMH
IPOTHIIEKHUX CTOpiH BOTO
YOTUPUKYTHUKA OYJIHM PiBHI: A
AB + CD =BC + AD.

15°. [To3aBnuCcaHa OKPYKHICTh.

[To3zaBnucanoro OKPYKHICTIO
HA3UBAETHCS OKPYKHICTh, IO TOPKAETHCS
OJIHI€1 CTOPOHU TPUKYTHHUKA i

NPOAOBXKEHHS JBOX IHIINX  CTOPIH.
bicekTtpuicu mapu  30BHINIHIX  KYTIB
TPUKYTHHKA, CyMDKHHX 13 KyTamu [ 1 ),
nepetuHaoThess B Toulll O, Yepes 1o
K€  TOYKY TMPOXOJUTh  OiceKTpuca
BHYTPIIHBOTO KyTa Q. Touka O, — UEHTP
[103aBIHUCAHOT OKPY>KHOCTI, 110
TOPKAEThCSI CTOPOHU @ 1 TPOJOBKEHHS
CTOpIH b 1 ¢. AHAJOTIYHO 3HAXOIATHCA
Toukd Op U O, —4 LEHTPU MO3aBIUCAHUX
OKPY>KHOCTEH, 110 TOPKAIOTHCS CTOPIH b 1
¢ BIAIIOBIIHO.

Paniycu mo3zaBnucaHuX OKPYKHOCTEH g, Fp, T, IO TOPKAIOTHCS CTOPIH a, b 1 ¢
BIJIMOBIAHO, OOYHCITIOIOTHCS 32 (HOPMYJIaMH:
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Sy 28, Sy 28, _ Sy _ 25,
p-a b+c-a’ p—b a+c-b’ p—c bta-c’

Fq

maBa 19. CTtepeomeTpisi.

onoeHi gpopmynu cmepeomempii

1°. JoBiuibHA Ipu3Ma.
[ — 6okoBe pedpo;
P — nepumMeTp OCHOBH;
S — moma OCHOBH;
H — Bucora;
Prep — IEpUMETp MEPIIEHIUKYISIPHOTO TIEPEPi3y;
S6ox — TIOITAa OOKOBOT OBEPXHI;

V—o00’em:

S601< :Pnepm V:SH
2°. Ilpsima npusma.

S60K =P/l

3°. IIpsiMOKYTHM mapaJesienines.
a, b, ¢ — ioro BuMipH; d — JliaroHajb:
Ssox=PH, V=alBld, d&=a*+Db>+c.
4°. Kyo.
a — pebpo:
V=d, d=a-3.
5°. loBiuibHa mipamina.
S — moma ocuosu; H — Bucota; V — 00’ eM;

1
V==-SH.
3
6°. IlpaBuibHa nipamina.
P — nepumetp ocHoBH; [ — antodemMa; Sgox — MII011a OOKOBOI MOBEPXHI:
1 1
S60K:§Pﬂ VZESH.
7°. JloBijibHA 3pi3aHa mipamiaa.
S7 Ta S, — oy ocHOB; & — BucoTa, V — 00’ eM:
1
V= gh(S1 + S, + AT )

8°. [IpaBuwibHa 3pi3aHa nmipamiaa.
P, ta P, — nepumeTp oCcHOB; [ — anoema;
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Ssox — TUIOITA OOKOBOT MOBEPXHI:

oo = 5 (P1 + Po)ID

9°. mainap.
R — paniyc ocHOBH; H — Bucora;
S6ox — TUIOIIA 6OKOBOT MOBEPXHi; V — 00’ eMm:
Seox = 2TIRH, V = TiR?H.

10°. Konyec.

R — paniyc ocHoBH; H — BucoTa; [ — TBipHa,
Ssox — TuIOIIA 60KOBOT MOBEPXHi; V — 00’ eMm:

St = TR, V= TRH.
11°. Kyas, cdepa.
R — paniyc kyni; S — moma nmoBepxHi cepu; V — 00’em:
S = 4TR?, V=R
12°. KyaboBuii cermeHT (4acTHHA KyJIi, BIITUHEHA TUIOIIUHOIO).

R — paniyc kyni; h<R — BUCOTa CETMEHTY;
S — mroma chepruyHOi TOBEPXHi CErMeHTy; V — 00’ eMm:

1
S =2TRA, V=1h*R - §h)'
13°. KyaboBuii cekTop (3'¢qHaHI OCHOBaMHU KYyJIbOBHM CErMEHT Ta KOHYC 3

BEPIINHOIO B IIEHTP1 KyJI1).
R — paniyc kyni; h<R — Bucota cermeHty; V — o0’ em:

V= 2R+ STUR-A)’

e [loOamkoegi crieciOHOWEHHS MiX esleMeHmamu npusmu i
nipamiou.

Sk mpaBuiO, TPU PO3B'SI3KY CKIATHUX 3a7ad MO CTEPEeOMETpii, HEOOXiIHO
BUPIIIYBAaTH OJIHY 3 JIBOX MOPIBHSHO CKJIAJHUX 1 BAKIUBUX MPOOJIEM: «KYOU naoae
sucoma?» 1 «aK nooyoysamu nepemun ?».

» Kydu nadae sucoma?
CraTTs 3 TaKUM 3aroJIOBKOM 3'sIBUJIacsl B 4acONMUCy «MareMatuka B IIKOJi»
01151 IBOX JecATKIB poKiB ToMy. CHopMymroeMo KOPOTKO TOJIOBHI ii MOJTOKEHHS.

» Hexait y mipamigi BUKOHYETHCSA OJ[HA 3 TAKUX JIBOX YMOB:
a) yci 619H1 peOpa yTBOPIOIOTH 13 IJIOMMHOO OCHOBH PiBHI KYTH;
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0) TOBXKWHU BCiX O1YHUX pedep piBHI.

Toni BepiiMHa TipaMid TPOEKTYETHCS B IEHTP OKPYKHOCTI, OMUCAHOI OIS
OCHOBU mipamiau (Is1 )X TOYKA CIY>KUTh TOYKOI TMEPETHHAHHS CEPEeIUHHUX
MIePIICHIUKYJIISAPIB 10 CTOPIH OCHOBH Mipamian).

» Hexaii y mipaMiJii BAKOHYETBCS OJTHA 3 TAKUX JIBOX YMOB:

a) yci O14H1 TpaHi YTBOPIOIOTH 13 OCHOBOIO PiBHI KYTH;

0) IOBXMHHU yCiX anodeM O1YHHUX TpaHel PiBHI.

Toni BepmmHa mMipaMild TPOEKTYEThCA B IEHTP OKPYXKHOCTi, BIHCAHOI B
OCHOBY mipamiau (I K TOYKa CIYKUTh TOYKOIO TIEPETHHAHHS 01CEKTPHUC KYTIB Y
OCHOBI TIipaMiJin).

e Skmo B moxunit mpusmi OiuHe pedbpo AB ckiiagae piBHI KyTH 31 CTOPOHAMH
OCHOBH, 10 YTBOPIOIOTH BepIIMHY A, TO ocHOoBa OB Bucotu BO nexuTh Ha
OicekTpuci KyTa A.

Ie »x TBepmKEeHHS MOXHA C(HOPMYITIOBATH 1HAKIIIE: SKIIO B TPUTPAHHOMY KYT1
JIBa TOCTpPi IUIOCKUX KYyTH DPiBHI, T€ MPOEKIlis IXHHOTO 3arajJbHOr0 pedpa Ha
TJIOMIUHY TPETHOTO TIOCKOTO KyTa € Horo 61CEKTPUCOIO.

e SIKI10 BUCOTa TPUKYTHOI MipaMiid MPOXOJUTH 4Yepe3 TOUKY NEPETHUHAHHS
BHCOT TPUKYTHHKA, IO JIGKUTh y OCHOBI, TO MPOTUJCKHI pedpa mipamiau
nepneHauKysipHi. CripaBeyinBo i o0epHEeHE TBEPIKEHHSI.

e Sk nobydyeamu nepemuH.

[Ipu moOya0B1 EpPEeTUHY, IO MTPOXOIUTH Yepe3 TPU TOUKH, PO3TAIIOBAaHI HA
rpaHsax MmipaMian abo MpU3MH (SKIIO SIKach TOYKa HAJICKHUTH O19HOMY pebdpy, TO Iie
TUTBKY TOJIETIIYE CUTYAIlll0) Y HAC MOKJIMBI TPY BapiaHTU: MEPETHUH TapajeabHUI
OCHOBI, TIEPETUH MPOXOJIUTH YEPE3 OCHOBY, MEPETUH HE MapasieTbHUNA OCHOBI 1 HE
MIPOXOJUTH Yepes Hel.

Posrnsinemo mnoOynoBYy TepeTHHy, IO MPOXOAMTb 4Yepe3 TpU TOYKH,
pO3TAalllOBaHI Ha IPaHAX HipaMiiu.

* [IpoBenmemo mpsmi dYepe3 BEpUIMHY TMipaMian 1
JaHl TOYKM N0 TEepeTHMHaHHs 3 ocHoBow. [lami,
MpoOBEAEMO TpsiMi Yepe3 OTPUMaHl Mapu TOYOK
ocHoBUu. [IpoBenemMo B OTpUMaHUX IUIOMIMHAX
BEePTUKAJIBHUX TIEPETUHIB IMipaMigu MpsMi uepes
napy TOYOK Ha IpaHsX, L0 HaJeXaTb MEPETUHY 0
iXHBOTO TEPETHHAHHS 3 OCHOBOO. SKIIO /Bl 3 IHMX
OpSAMHUX _TapajieJbHi OCHOBI, TO 1 TpeTsd, 1 caM
MEepPeTUH TaKOX TMapayiefibHi OCHOBI. I B KOXHOI
O14HI# rpaHi Tpeda yepe3 TOUKY NMEePETUHY MPOBECTH
npsIMy TapaJieIbHO OCHOBI.
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* [IpoBememo mpsiMi yepe3 BEpIIMHY TMipamiau i
JaHl TOYKH JO TEpeTUHaHHS 3 OcHoBowo. /Jlami,
MpOBEAEMO TpsMI dYepe3 OTpUMaHl Tapu TOYOK
ocHoBu. [IpoBenemMo B OTpUMaHUX IUIOMIMHAX
BEePTUKAJIBHUX TIEPETHUHIB IMipaMigu MpsMi uepes
napy TOYOK Ha IpaHfAX, M0 HaJeXaTb MEePETUHY, J0
iXHBOTO TIEPETHHAHHS 3 OCHOBOIO. SIKIIIO 3HAUTYThCS
JBl 3 IUX MPSIMUX, HE IMapajeiabHI OCHOBI, TO MH
OJICP’)KMUMO JIBI TOYKM Ha OCHOBI, IO HaJekKaTh
nepeTuHy. 3'€THAEMO iX MpsiMOI0. SKIIO I mpsiMa
IEPETUHAE OCHOBY B JIBOX TOYKaX, TO MU MAa€EMO IIIe
JBI TOYKM Ha TpaHAX, 1 TMojanblna MmoOyaoBa HE
BUKIIUKAE YTPYJAHCHb.

e [IpoBenemo mpsiMi 4Yepe3 BEPIIMHY TMipamigu i
JMaHl TOYKU 1O TEpeTUHaHHS 3 OcHoBorw. Jlami,
MpoBEAEMO TIpsAMI 4Yepe3 OTPUMaHl Tapu TOUYOK
ocHoBu. [IpoBememMo B OTpUMaHUX IUJIOLIUHAX
BEpPTUKAJbHUX TMEPETUHIB TMipaMmigu mpsMi dYepes
napy TOYOK Ha TpaHsAX, U0 HAJEXKaTb MEPETUHY [0
iXHBOTO MEPETUHAHHS 3 OCHOBOM. SIKIIO 3HAMIYTHCS
JBI 3 IHUX TNPSAMHUX, HE MapajeibHI OCHOBI, TO MH
OJIEp’KMMO JIBI TOYKM Ha OCHOBI, IO HaJeXaTb
MepeTUHY. 3'€THAEMO 1X MPAMOIO. AKIIO 1 npsiMa He
IEPeTHHAE OCHOBY, TO IIIyKaHi [Bi TOYKH MH
OJICP’)KUMO HAa  TEpeTHHAHHI Ii€l  TpsaMoi 3
MIPOJIOBKEHHSIMHU CTOPIH OCHOBH MipaMiIu.

Pozrasuemo HO6V,[[OBV OCPCTHHY, IO IIPOXOJAHNTH 4YCPC3 TpH TOYKH,

PO3TAaIIOBaHI HA TPAHIX IPHU3MH.

* IlpoBegemo TmpsMi dYepe3 TOUYKA TEPETUHY
napajensHo pedpaM 0 TEepeTHHaHHS 3 OCHOBOIO.
Jauni, mpoBeaeMo MpsiMi uepe3 OTpUMaHi Mmapu TOYOK
ocHOBH. Jlami, mpoBeaeMo B OTpUMaHUX IUJIOMIMHAX
BEPTUKAIBHUX MEPETUHIB MIPU3MH MPsIMi Yepe3 mapu
TOYOK Ha TpaHAX, [0 HAJEeXKaTb MEPETHHY, [0
NePEeTUHAHHIO 3 OCHOBOO. SKINO JIBi 3 UX OPIMHUX
mapajelibHl OCHOBi, T€ 1 TPeTs, 1 MEPETHUH TaKOX
napajielibHi OCHOBI. | B KOkHIN Oi4HIN TpaHi depes
TOYKY TIEPETHHY TPOBEAEMO TPSAMY IapayeibHO
OCHOBI.
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e [IpoBememo mpsiMi uepe3 TOYKH TEPETHHY
napajelbHO pedpaM 10 MEpEeTHHAHHS 3 OCHOBOIO.
Jami, mpoBeaemMo mpsiMi Yepe3 OTpUMaH1 mapu TOUOK
ocHoBHu. Jlani, mpoBeaeMO B OTPUMAHMX TUIOIIMHAX
BEPTUKAIBHUX MEPETHHIB MPU3MHU TPsIMI depe3 Mmapu
TOYOK Ha TpaHAX, IO HaJeXaTh IMEPEeTUHY MO
NEPETUHAHHS 3 OCHOBOIO. SIKIIO 3HAWAYThCS IBi 3
UX TPAMUAX, HE TapalelbHi OCHOBI, TO MH
OJICP’)KMUMO JIBI TOYKM Ha OCHOBI, IO HaJekKaTh
nepeTuHy. 3'€THAEMO iX MpsiMOI0. SKIIO I mpsiMa
IEPETUHAE OCHOBY B JIBOX TOYKaX, TO MU MAaEMO IIIe
JBI TOYKM Ha TpaHAX, 1 TMojanblna MmoOyaoBa HE
BUKJIMKA€E YTPYIHEHb.

e [IpoBenemo mpsiMi Yepe3 TOYKUM TIEPETUHY
napajieiabHo pedpaMm 10 MEepeTHHAHHS 3 OCHOBOIO.
Jani, mpoBeaemMo mpsiMi Yepe3 OTpUMaH1 mapu TOUOK
ocHoBHu. Jlaini, mpoBeaeMO B OTPUMAHMX TUIOIIMHAX
BEPTUKAIBHUX MEPETHHIB MMPU3MHU TPsIMI depe3 Mmapu
TOYOK Ha TpaHAX, IO HaJeXaThb IMEPEeTUHY MO
NEPETUHAHHS 3 OCHOBOIO. SIKIO 3HAWAYThCS IBi 3
UX TPSAMUAX, HE TapalelbHi OCHOBI, TO MH
OJICP’)KMUMO 1Bl TOYKM Ha OCHOBI, IO HaJeXKaTh
nepeTuHy. 3'€HAEMO iX MpsMOK0. AKII0 1 mpsiMa
HE TEPETUHAE OCHOBY, TO IIyKaHi JBI TOYKH MU
OJICp)KUMO Ha TIEpeTHHAHHI 1€l  TpsaMoi 3
MIPOJIOBKEHHSIMHU CTOPIH OCHOBH TIipaMiJiu.




_72 -

Mmaea 20. 3apa4vi 3 reomeTpii 3 3acCTOCyBaHHAM
TPUroHoMmeTpil.

Hesiki cniegiOHOWEHHSI MiXX esieMeHmMamMmu opi2yp.

1°. Ilnomy napanenorpama ABCD moxHa OOYUCIUTH 32 TAKUMU (HOPMYITaAMHU:

AC* - BD?
S= ftgA D C

AB* — AD*?
S= fthAOD

O

ne O — ToYKa MEpPEeTHHY laroHaJIeH Ak B

ACTa BD.
BHKOpHCTOBYIOUM TeOpPeMy KOCHHYCiB, BupasuMo AC? 3 tpuxytauky ACB ta BD? 3
TPUKYTHUKY ABD, miclig 4oro 3HaieMO PI3HUIIO MEPIIOTO Ta APYroro PiBHSIHE.

: > 5 _ : _ AC? -BD?
Toni orpumaemo AC- —BD” =4/AB/ADIdos A, 3Biaku AB-AD = oA

OcTtarouHo, 3Hai1eMO:
1 . AC® - BD’

SABCD = E AB/ADISin A = T
AHaJoOriyH1 MiIpKyBaHHSI CTOCOBHO TpUKYTHHKIB AOD 1 AOB, natoTh MOXIIUBICTb
BCTAHOBUTH CIPABEIUBICTH APYroi OpMYIIH.

2°, JloB:kuna Oicektpucu AD TpukyTHUKA. Hexailt Bijomi TOBXUHU b 1 ¢ TBOX
ctopiH TpukytHuka ABC 1 kyT 4, yrBopenuit Humu. Toxai gosxkuna 6icextpucu AD
TPUKYTHHKA, IIPOBEJICHOT 3 BEPIIUHU I[bOTO KyTa, BUPAKAETHCS (POPMYJIIOIO:

1gA .

A
2bccos§ B
l,= ——=
b+c
[MomaBmm mnommny AABC sk cymy JBOX D
IJIOMIMH: Saapc =Saapc +Saaps , OTPUMAEMO: c
1 1 A 1 A
—besinA=—1,bsin (=) + —[,csin (—
2 ¢ 2 (2) 2 fa€ (2) A& C
. A A 1 . A b
a00 be sin (—=)ldos (=)= =1,(b+¢) sin (=),
e sin (£)000s (5) = 5 (b +¢) sin ()
A
2bccos(5)
3BIJIKH [, = YV

3°. CnpaBeyiuBi Taki CiBBIIHOLIEHHS MiXK eJIeMEHTAMHU KYJi il yIHCAHOTO
B Hel KOHyca:
[ =2R sinq ; P> = 2RH,
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ne R — paniyc kyni, [ — 10BXXHMHA yTBOPIOIOUYOi KOHYyca, H — #ioro Bucorta, 0 — KyT
MDK YTBOPIOIOUOIO 1 TJIOIIMHOI OCHOBH.

Taki >k CHiBBIIHOIICHHS CIpaBeJIMBI 1 Uil YIUCAHOI B Ky/IIO mipaminau, OiuHi
pebpa sIKoi MaroTh JOBXKHHY [ 1 CKJIaIat0Th 13 IUIOMIMHOK0 OCHOBH KYT O.

4°. Hexait A;B; — 60koBe peOpo mipamiau abo B,
npu3Mu, A;O — HOro mpoexiiss Ha TUIOHINHY
OCHOBH,
UBA;0 = a,
LOA 1A2 = B, o
UBJA A, = Y.
Toni cripaBeyIvBa PiBHICTB: Ar
cos Y = cos 0O[dos P. ¢ 2
5°. Hexait 0 — xyT Haxmiy OidHOTO pedpa
OpaBWIBHOI 7 — KYyTHOI TMipamigud -0 S
TUTOIIIMHU OCHOBH,
O — KyT Haxwiy i1 0iYHOI I'paHi 0 MJIOUTHHH ? D
OCHOBH;
¢ — TUTOCKUi KyT IIPH BEPILKHI TTipamiJy,
W — [IBOTPaHHUUA KyT MDK CYMIKHHUMH A, A
O1YHUMU TPAHIMHU. Y
Tomi cipaBe MBI Taki CITIBBIAHOIICHHS: E C
sin ‘ cosﬁ 1g— A,
cos a = ,sinﬁ= nocosd= —2,
. TT 2 @ T
Sin ; COSE 1g ;

» dopmynu nepexody.

Cepen KyTiB, IO MOXHA PpO3TISAIATA B NPAGUIbHill nipamioi, HaWYacTiIie
3yCTpIYalOThCs B 3a/1aUax:

a) KyT Haxwiy Ol4yHOTO pedpa A0 IUIOIMIMHU OCHOBH IIpaMiJn, WOTO PO3MIp
MO3HaYaTUMEMO OYKBOIO O,

0) KyT Haxuj1y OIYHOT TpaHi 10 MJIOUMHK OCHOBH [3,

B) IUIOCKUU KYT TIPU BEPIINHI TIipaMiu Y,

') IBOTPAHHUI KyT IPpH O1YHOMY peOpi mipamiau O.

3ayBakuMO, IO TIEpepaxoBaHi BHUILE KyTH, SKI 1HOAI Ha3WBAIOTh T'OJIOBHHUMM,
JeXaTh y PI3HUX IUIONIMHAX. 3HAIOYHM PO3MIp JF0O0OT0 3 HUX, MOXKHA BHU3HAYUTH
pO3Mip BCiX IHIIKUX KYTiB (IHIIMMH CIIOBaMH, TPUTOHOMETPUYHI (PYHKIT 1HIIUX
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KyTIB MO)XHa BHCIIOBUTH 4Ye€pe3 TPUTOHOMETpUYHI (PyHKIII omHoro 3 HuX). Lli
3aJIe)KHOCTI MU Ha3BeMo (popMyJiaMu nepexoay.

PosrnsiHeMo npaBWIbHY 7-KyTHY TipaMiay 3 MO3HAYSHUMH BHIIE KyTamu O, 3, yi O.
3anumemMo GopMyIu IEPEXoy, MO 3B'SI3YIOTh 111 KyTH MK CO00IO.

Ipumitka 1. Ockinbku A1 PO3B'sI3KY MHOTHX 3aJlad HEOOXITHO 3HATH PO3MIp
KyTa Haxwiy Oi4Horo peOpa A0 IJIOMIMHU OCHOBH, TO MU OyJIeMO 3alHCyBaTH
dbopMynu nepexory B OCHOBHOMY JIO IILOTO KyTa.

IpumiTka 2. YMoBUMOCS 3amuc «Bix B 70 O» yutatu Tak: "Y mnpaBuwibHOI (3—X,
4—x a060 n—KyTHO1) Tipamifii TPUTOHOMETPUYHY (YHKIIiF0 KyTa O BUCTIOBUTH Yepe3
". AHaNOriYHO YMTAOTHCS 3allMCH: Bia Y 10 O, Big O 1o B 1 iH.
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* Dopmynu nepexooy 011 NPABUIbHOT YOMUPUKYMHOT nipamiou

Y  nmpaBuibHIM  YOTUPUKYTHIN  Mipamiji
ZABCD, sax Oyno o0OyMOBJIEHO BHWIIIE,
MO3HAYNMO:

UZAO =1ZBO = UZCO = UZDO = a,
OCZD =y, UZFO =B u OBED = 0.
BiamosinHi CIIIBBITHOIIIEHHS OTUIITYTh
TPUTOHOMETPUYHI (QYHKIIIT KyTiB O 1 B uepe3
TPUTOHOMETPUYHI (PYHKIIIT BCIX 1HIIIMX KYTIB.

3anumeMo GopMyIu Nepexomy:

Bina o B=tgB=+2tga.

Bin BﬂOGDtgG:%th.
2 Binyno 3= cos 3= tgz.
Binymo o = cosa = \/Esinz. 2 5
2 Bin & 1o B = sin B = V2 cos 5

. ) o
Bix 0 10 00 = sin 0 =ctg Ex

* Dopmynu nepexody 011 nPasUIbHOT MPUKYMHOT nipamiou.

VY npaBWIbHIN TPUKYTHIN mipamiai

UZFO — niHiifHUA KyT JBOTPAHHOTO KyTa
IIPU OCHOBI TIipaMiJi,

UAEC — niHIMHMA KyT ABOTPAaHHOTO KyTa

npu 619HOMY pebpi ZB.
Jlyis mo3Ha4YeHHsI PO3MIpPiB TOJOBHUX KYTIB Y
paBUIbHIN TPUKYTHIH nipamizi

BXKMBAaTUMEMO Ti X  OYKBH, SKUMHU
No3HAYAIUCA  PO3MIpH  IUX  KYyTiB Y
NPaBWJIBHIN YOTUPHUKYTHIN mipamini: A, (3, Y i

0.

3anumeMo GopMyIu Nepexoy:

Bianoa:tga:%th. Bina go B=tgB=2tga.

. 1
) 2y Bmyz:oB:cosB:ng%.
BIHVHOGDCOSG:ﬁSinE. 23 5
1 5 Bign &m0 3 = sin B = —=cos—.
Biﬂénoa:sinO(:ﬁctg > V32
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* @Dopmynu nepexody 011 nPasuIbHOI n —KymHoi nipamiou.
Z

Ha mamonky 300pakeHi JBI CYMDKHI CEKIIii
npaBWIbHOI 1 — KyTHOI mipaminu ZABC... .
Po3smipu TONOBHHX KyTiB MO3HA4Y€Hi, SK 1
paniure, OykBamu Q, 3, yi O.

UZFO - niHIMHUA KyT JBOTPAHHOTO KyTa
npu pebpi ocaosu BC. [1ZFO = 3.

UAEC — niHIMHHA KyT JBOTPAHHOTO KyTa

npu OiuHOMY pebpi ZB.

Toni, AHAJIOTIYHO nonepeaHiM
CIIBBIAHOIIEHHSIM, MH MOKEMO 3alMCcaTH MBI
rpynu GOpMyIL.

3anumemMo GopMyu Iepexoy:

Bix B o a = tga =cos ﬁth.
n

.Y
sin

Binymoa = cosa = o
sin —
n

Bixg & 1o o = sin a =ctg gﬁtg 2
n

tga
e

COS—
n

BinamoB=tgp=

BinynoB=cosB= tg% Etgﬁ :
n
o)

CoS
2

/a
Sin —
n

BindmoB=sinf =

JloBenenHs GpopmMyi nmepexoay BUKIAACHO Y [S].
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maea 21. BapiaHTn 3aBOaHb.

[{s rmaBa MICTUTH TEKCT 3aBAaHb BCTYITHOI CIIBOECIAM 3 MaTeMaTHKH, IO
npornonyBanucs B KuiBcbkomy iHcTHTYTI "CroB'ssHebkuid yHiBepcuteT" (KICY) y
1997-1999 poxkax. 3aBgaHHs 3aTBEpMKEHI Ha 3aciaHHl Kadeapu BHUIIO]
matematnkd ¥ iHPopmatuku KICY. Mu mmpo naxyemo B.M.Kupunenkosi, 110
J100'A3H0 HA/IaB TEKCT LIMX 3aBaHb.

3aBgaHHS TMPOHYMEpPOBaHI JBOoMa mHUdpaMyd dYepe3 TOYKY, TaK, 3aBIaHHS
Nel2.3 e tperim 3aBmaHHsM 12-ro kButka. llepmie mnuTaHHS — TEOpeTUUHE,
HACTYyIHI — 3a7a4i.

Mu pekoMeHAyeMO IJisi PO3B’SA3yBaTH Il 3aBJaHHS CaMOCTIMHO, y Mipy
HEOOX1THOCTI 3BEPTAIOYKCH JO OMKCY METOMIB PO3B'SI3KY 3 MoIepeaHix rias. [lpu
BUHMKHECHHI TPYIHOCTEH 1 I TIEPEBIPKH CIYINIHOCTI 3HAWACHOI BIIOBIII
3BEepTaiTeCs 10 TOI TJaBW, JI€ MPUBOAATHCS poO3B's3kuM 3amad. He BapTto
CIIOIBATHCS, IO TMPUBEICHI TaM PO3B'SI3KM MOXKYTh IMOCTYKUTH IITIAPTATKOIO IS
a0ITypi€HTa, 110 HE BMI€ BHPIIIYBATH 3ajadi: a/ke TaM HABEJCHO CTHUCIUN OIHC
Memody po36'sa3Ky 3a1adi, a He JOKJIAJHHUH 3BIT MPO Xi0 p0o38 43Ky 3a7adl, TUTIOBUM
JUISL TUCBMOBOTO 1CTTUTY.

1.1. 3Buuaiini i gecsaTkosi gpoou. il Hax HUMH.
1.2. Po3B's3aTi MOKa30Be PiBHIHHS:
5x+0.5 - Q¥ = 32.x—2 — 5x—05’

1.3. Po3ss's3atu norapudmiuHe piBHIHHS:
logs (x* +3x—4) =logy J(x-1).

1.4. Po3B'sa3aTy HEPIBHICTD, 0 MiCTUTH MOYJIb:
|13 -2x|>[4x-9].

1.5. Tlpu sikux 3HaYEHHSX MapameTpa p PiBHAHHSA
(p=3) x*= 2px +5p=0
Mae JiHCHI KOpEeHi.

2.1. AunreGpaiuni OGaratoureHu i ixHi nepeTBopeHHs. POPMYIH CKOPOUYEHOIO
MHOKECHHS.

2.2. Poss'asaru ippaiiioHaibHe PiBHAHHS:
Ja+x) +Jx-a) =1.

2.3. Po3B's3aTu MOKAa30BE PiBHAHHS:
23 =10 (1071,

2.4. Po3B'sa3aTu HEPIBHICTH, IO MICTUTH MOIYJIb:
|x+3] < [x]|+3,
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2.5. Tlpu sKUX 3HAUYEHHSAX apaMeTpa p PiBHIHHS
X+x+p=0
Mae JiHCHI KOPEeHi, M0 TEPEBUIILYIOT p.
3.1. IppauionansHi BHpasu Ta iX neperBopeHHs. Ilo30aBieHHS  Bin
ipparioHaJIbHOCTI.
3.2. Po3B’s3aTH TPUTOHOMETPUYHE PiBHAHHS:
sin® 2x — sin (2x — 1) = 0.25.
3.3. Po3B’s3aTH HEPIBHICTE:
Xx-DYx+7)10-x)< 0.
3.4. Posp’s3atu norapudmiuHe piBHAHHS
log7 x —logy, 1/7 = 2.
3.5. Po3B’sa3aTH HEPIBHICTD, [0 MiCTUTH MOIYJIb:
2x+|x-3|<|x].
4.1. Anre6paiuni piBHSAHHS Ta METOM iX pO3B’si3aHHs. PanioHanbHi piBHAHHSL.
4.2. Po3B’s3aTH TPUTOHOMETPUYHE PIBHAHHSL:
12sin x — 4+/3cos (Tt—x) = /3.
4.3. Po3sp’s3aru ippalioHaabHe piBHAHHSL:

Vx+N1+x* )+ 1/ (x— J1+x*)=-2.

4.4. Po3B’sg3aTH OKa3HUKOBE PIBHAHHS:

(3/4)<! J4/3)* =9/16.

4.5. Posp’s3aru orapudMiuHe piBHIHHS:
log ., . log .  (x*-2x)=0.
5.1. IppauioHansHi piBHSHHS Ta METOIM iX PO3B’A3aHHI.
5.2. Po3B’s3aTH OKA3HUKOBE PiBHIHHS:
271 31 = 0.0010010%*.
5.3. Posp’s3aru norapudmivHe piBHIHHS:
log, 2 logay 2 = loga, 2.
5.4. Ha cKiabKH BiZICOTKIB MOTPiOHO 30LIBIINTH paaiyc OKPYKHOCTI, 1100 MIoma
KoJja 301nb1unacs Ha 96%.

5.5. Po3B’s3aTu cucTeMy piBHSHB:
x+y=6,
yx2—7x+12 =1
6.1. Cucremu anreOpaiyHux piBHSAHb Ta METOIM iX PO3B’A3aHHI.

6.2. Po3B’s3aTH TPUTOHOMETPUYHE PiBHIAHHS:
sin* x + cos* x = 1.
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6.3. Posp’s3aTu ippanioHanabHe PiBHAHHS:
V8x+4 — \8x—4 =2.
6.4. Po3B’s3aTH HEPIBHICTB, 110 MiCTUTH MOJYJIb:
dx—1>|x+1].
6.5. Po3B’s3aTH IOKa3HUKOBE PiBHSIHHSL:
40* - 6*= 183>,
7.1. Crynenesi ¢pyHKIii Ta iXHi FOJI0BHI BJaCTHBOCTI.
7.2. Po03B’s3aTH TPUTOHOMETPUYHE PIBHAHHS:
3cos? x = 5sin” x + sin 2x.
7.3. Po3B’s3artu ippalioHaabHe piBHAHHS:
Y76 ++/x — Y76-x = 8.
7.4. Po3B’s3aTH OKA3HUKOBE PiBHIHHS:
2x y-2x Ix+l — x-1
18~ 2~ 3 =3,
7.5. PosB’s3atu gorapudmidHe piBHIHHS:
logsx7 (5x+3) +1ogsys (3x +7) = 2.
8.1. TlokasnukoBa (QyHKIis Ta ii TOJIOBHI BIIACTUBOCTI.

8.2. Posp’s3aTu ippanioHanabHe piBHAHHS:
Y15+ x% =231 +x.
8.3. Posp’s3aTu norapudmiuHe piBHAHHS:
log, logs x = 2.
8.4. Po3B’s3aTH HEPIBHICTB, 110 MiCTUTH MOLYJIb:
|4 —x|<3|x|+1.
8.5. Po3B’s3aTH HEpiBHICTE:
(1 =x)%(x+35)/(x—-2)*>0.
9.1. Jlorapudmiuni (yHKIi Ta iXHi FOJ0BHI BIACTUBOCTI.
9.2. JloBECTH TOTOXKHICTb:
cos? (a + b) + cos? (a — b) — cos 2a [tos 2b = 1.

9.3. Po3B’s3atH ippainioHajabHe piBHSIHHSI:

\/7+3\/7+—xz:3.

9.4. Po3B’s3aTH HEPIBHICTD, [0 MiCTUTH MOIYJIb:
|x+1]—-2>|x—1].

9.5. Po3B’s3aTH HEPIBHICTE:
(2 +3x+ )% +3x-3)>5.

10.1. AnreGpaiuni HEpIBHOCTI Ta METOAHU IX PO3B’A3aHHSI.
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10.2. Po3B’s13aTu TPUTOHOMETPHYHE PiBHIHHS:
cos 2x =1 —sin 2x.

10.3. Iliny na ToBap 3HM3WIM croyatky Ha 15%, a Bapyre — Ha 10%
3arajbHe 3HIKEHHS HIHU B %.

10.4. Po3p’s13aTu MOKA3HUKOBE PiBHIHHS:
5% + 5x+1 — 2|3x+1.
10.5. Po3p’s13atu norapudMidHe piBHAHHSL:
log, 4 +2logy, x=2.5.
11.1. Jlorapudmiyni piBHAHHS Ta HEPIBHOCTI i METOIM iX PO3B’SI3aHHS.
11.2. Po3Bp’s13atu ippaiioHaibHe PiBHSIHHS:
Ja+x) +Jax-a) =42.
11.3. Po3B’s13aTu MOKa3HUKOBE PiBHAHHSL:
2x+1 - 2x+2 =12 + 2x—1-
11.4. Po3B’s13aTu HEPIBHICTH, IO MiCTUTH MOIYJIb:
| =1>1+x*+]|x]|.
11.5. Po3B’s13aTu HEpPiBHICTE:
(x> +5x+4)(x - 3) <0.
12.1. Kyt i Tpuronomerpuusi GpyHKIii. @opMyiu IpUBEICHHS.

12.2. Po3B’s13aTu MOKA3HUKOBE PiBHIHHS:
X 4 2x—1 + 2x+2 =7+ 7x—1 + 7x—2-

12.3. Po3B’s13atu gorapudMidHe piBHAHHSL:
logs (x +12) log, 2 =1.

12.4. Po3B’s13aTu HEPIBHICTH, IO MiCTUTH MOIYJIb:
x> —|5x+8|>0.

12.5. Po3p’s13atu cucTeMy PiBHSHb:

277 =97,
81" /3" =243

. 3HauTH

13.1. Kyt i tpuronomerpuuni ¢yHkmii. ['0g0BHI i HOXigHI TPUTOHOMETPHYHI

TOTOXKHOCTI.

13.2. Po3B’s13aTu MOKA3HUKOBE PiBHIHHS:
3 IA1/3)3 = (1/27)~

13.3. Po3Bp’s13atu piBHAHHS:
x>+ 9x*+ 11x =21 =0.

13.4. Po3p’s3atu norapudMidHe piBHIHHS:
logs, (3/x) +log%; x = 1.
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13.5. Po3B’s13aTu HEPIBHICTB, 1[0 MiCTUTH MOJYJIb:
2+x+|x-3|>|x-2].

14.1.Kyr i Ttpuronomerpuuni ¢yHkuii. @PopMyIH I[EPETBOPEHHS  UIs
TPUTOHOMETPUYHUX (DYHKIIIH CyMH 1 PI3HUIII KYTiB.

14.2. Po3p’s3atu ippaiioHaibHe piBHIHHS:
Jx=3 +6=50/(x-3).

14.3. Po3B’s13aTu MOKA3HUKOBE PiBHIHHS:

2 =160(025)° .
14.4. Po3p’s3atu norapudMidHe piBHAHHSL:
log, 64 = 3.
14.5. Po3B’s13aTu HEPIBHICTB, 1[0 MiCTUTH MOJYJIb:
dx—=1+|x=1|>|x+1]|.
15.1. Kyt i tpuronomerpuuni ¢yskuii. Tpuronomerpuuni (yHKIi HOABIHHOrO i
MOJIOBUHHOTO KYTiB.

15.2. Iliny Ha TOBap 3HM3WIM croYaTKy Ha 15%, a Bapyre — Ha 50% Bij mepmioro
3HIDKEHHS. 3HAWTH 3arajibHe 3HUKEHHS 1iHU B Y.

15.3. Po3B’s13atu piBHAHHS:
X +x+1=3x
15.4. Po3p’s3atu norapudmidHe piBHIHHSL:
lg (Nx+1 + 1)/1g (3x-40) = 3.
15.5. Po3B’s13atu cucTeMy piBHSAHB:
Jx +,[y =5,
{x +y=13.
16.1.Kyr i tpuronomerpuuni ¢yukiii. @DopMyad IIE€PETBOPEHHS CyMH
TPUTOHOMETPUYHUX (DYHKITIH y TOOYTOK.
16.2. Po3p’s3aru ippaiioHaibHe piBHAHHS:
Vx+/x+11 + x-x+11 =4.
16.3. Po3p’s13atu norapudMidHe piBHAHHS:
logos (x—1)—-logx (x+ 1) =1.
16.4. Po3B’s13aTu MOKA3HUKOBE PiBHIHHSA:
13> - 603" +5 =0.
16.5. Po3B’s13aTu HEPIBHICTB, 1[0 MICTUTH MOJYJIb:
lx=1|>1-x+]|x]|.
17.1.Kyr i tpuronomerpuuni ¢yHkmii. PopMyld NepeTBOPEHHS I00YTKY
TPUTOHOMETPUYHUX (DYHKININ Yy CyMy.



17.2.

17.3.

17.4.

17.5.

18.1.

18.2.

18.3.

18.4.

18.5.

19.1.
19.2.

19.3.

19.4.

19.5.

20.1.
20.2.

20.3.

20.4.
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Po3B’s13aTH ippaltiioHanbHe piBHSIHHS:

Ja+7) I Vx+2 =3 Jx-1) / JBx-2).

Po3B’s13aTH HEPIBHICTH:

(x +3)(x = 2)/(x +1)*>0.

Po3B’s13aTh MOKa3HUKOBE PiBHSHHS:

10* = 571[2%2 = 950.

Po3B’s3aTu norapudmMiuHe piBHSHHS:

x'#4=0.0001.

Kyr 1 tpuronomerpuuni ¢ynkmii. IlepeTBopenHs
BHPa3iB 3 BUKOPHUCTAHHIM JOTMOMIKHOTO KyTa.

Po3B’si3atH ippatiioHanbHe PIBHSHHS:
2 J(Bx+2) = J(6x) =2.

Po3B’s13aT HEPIBHICTS:
(x+3)(x—-2)*/(x+1)>0.

Po3B’s3aTH MOKa3HUKOBE piBHSIHHSI:
4* — 3x—0.5 — 3x+0.5 — 22x—1

Po3B’si3atu piBHSHHS, 1[0 MICTUTh MOYJIb:
[2x—1]|=1-3x+]|x]|.

CuHHYC ¥ KOCIHYC: TOJIOBHI BIaCTUBOCTI 1 Tpadiku.
Po3B’si3atw ippatiioHanbHe pIBHSHHS:
Ja2-3x) = JGBx+1) =1.

Po3B’si3aT HEPIBHICT:
(x+3)(x—-2)*(x—1)>0.

Po3B’s13aTH moka3HUKOBE PiBHSIHHS:

7% + 7x—1 =2 4+ 2x—1

Po3B’si3atu morapudmiune piBHSIHHS:

10g1/3 10g1/2 x=-1.

TaHreHC 1 KOTAaHTeHC: OCHOBHI BIACTUBOCTI 1 rpadiku.
Po3B’si3atH ippatiioHanbHE PIBHSIHHS:

J2x—4) = Jx+5) =1.

Po3B’s13aTH HEPIBHICTS:

(x+3)(x—-2)%(x+1)<0.

Po3B’s13aTH MOKa3HUKOBE PiBHSIHHS:

23x — 5 121/3x.

TPUTOHOMETPUYHUX
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20.5. Un 3MiHHMTBCS YUCIO X, SKIIO HOro crodarky 30imemuty Ha 10%, a motim
OTpUMaHe 4Kciio 3MeHIUTH Ha 10% ?

21.1. OGepueni TpuroHoMeTpHYHi (YHKIIII i TXHI TOJOBHI BJIaCTUBOCTI.
21.2. Po3B’s3aTH TPUTOHOMETPUYHE PIBHSAHHSL:
sin 2x + sin x = sin (3x/2).
21.3. Po3B’s3atu anreOpaiyne piBHIHHS:
X422 -x-2=0.
21.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
182x @—Zx EBxH — 3x—1’
21.5. Po3B’s3aTH piBHSHHS, 10 MiCTUTH MOIYJIb:
x| —|x—=-2]|=2.
22.1. TpuroHomeTpuuHi PiBHAHHS 3 QPYHKI[ISIMH OJHOTO apryMEHTY.
22.2. Po3B’s13aTH ippallioHalbHe PiBHSIHHS:
(25+/x* +3) =3.
22.3. Po3B’s3aTH HEPIBHICTE:
(2 -5x+4)/(x*-4)<1.
22.4. Po3B’3aTH IOKA3HUKOBE PiBHIHHS:
132 -603*+5 =0.
22.5. Po3B’s3aTH piBHAHHS, 10 MICTHTh MOLYJIb:
|x+2|=3x—|x]|.
23.1. TpuronomeTpuuHi piBHAHHS 3 PYHKI[AMHU Pi3HUX apryMEHTIB.
23.2. Po3B’s3atu anreOpaidne piBHIHHS:
X =9x*+23x-15= 0.
23.3. Po3B’s13aTH HEPIBHICTE:
x—-dH/x-1)<1.
23.4. Po3B’s3aTH IOKA3HUKOBE PiBHIHHS:
V9 - 05 =443.
23.5. Po3B’s3aTH PiBHSHHSA, 10 MiCTUTH MOJIYJIb:
| x+2|=2x
24.1. TpuroHoMeTpHYHI HEPIBHOCTI.
24.2. Po3B’s3atu anrebpaiune piBHSAHHSA:
6x° +13x*+x—-2=0.
24.3. Po3B’s3aTH HEPIBHICTE:
x—-4d/x+1)<1.
24.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
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521+ 571 =250
24.5. Po3B’s13aTH PiBHSAHHSA, 10 MiCTUTH MOLYJIb:

lx+2|=2x]|.
25.1. Mapanensui npsMi i mpsami 1o mnepeTUHarThes. O3HAKK PIBHOGIKHOCTI
IPSIMUX.

25.2. Po3B’sa3atu anrebpaiune piBHSAHHS:
X+ 1332 +x - 62 =0.

25.3. Po3B’s3aTH HEPIBHICTE:
x—-4dHx+1)<I.

25.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:

4+ 6" =9
25.5. Po3B’s3aTH PiBHSAHHS, 10 MiCTUTH MOIYJIb:
|x+2]|=2|x-5]|

26.1. Tpuxkyrauky. I'0J0BHI CIIIBBIAHOIIEHHS MIX €JIEMEHTAMH TPUKYTHHKA.
26.2. Po3B’s3aTH TPUTOHOMETPUYHE PiBHAHHS:
2(cos x — sin x)/sin 2x = (ctg x — tg x)/(cos x — sin Xx).
26.3. Po3B’s3aTH HEPIBHICTE:
x—dHx+1)<0.
26.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
62x+4 — 2x+8 |33x.
26.5. Po3B’s3aTH PiBHSAHHSA, 10 MiCTUTH MOLYJIb:
|lx=2]|=2[x+5]|.
27.1. Tpuxkyrauku. ITomiGHI TPUKYTHUKH i O3HAKH [TOJO0M.
27.2. TlepeBipuTH PiBHICTH:
sin* x + cos* x = cos? 2x +0.25.
27.3. Po3B’s3aTH HEPIBHICTE:
x—-dH/x—-1)>1.
27.4. Po3B’13aTH TIOKA3HUKOBE PiBHIHHS:
52x—1 + 5x+1 =250.
27.5. Po3B’s3aTH piBHAHHS, 10 MICTHTh MOJLYJIb:
|x+2|=2|x—-4].
28.1. ITnoma TpuKyTHHKA.
28.2. Po3B’s3aTH TPUTOHOMETPUYHE PIBHAHHSL:
cos x[dos 2x = 0.5[dos 3x.
28.3. Po3B’s13aTH HEPIBHICTE:
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x—-4dHx-1)>1.
28.4. Po3B’s3aTH IOKA3HUKOBE PiBHIHHS:
9x(x—l)—0.5 - \/§ )
28.5. Po3B’s3atH piBHAHHS, 10 MICTHTH MOLYJIb:
|x+2|=2x+1.
29.1. YoTupHKyTHHKH Ta TXHi TOJOBHI BJIaCTUBOCTI.
29.2. Po3B’s13atH ippallioHalbHEe PiBHSIHHS:
25++/x* +3 =3.
29.3. Po3B’s3aTH HEPIBHICTE:
(> =5+4)/(x*-4)<1.
29.4. Po3B’3aTH IOKA3HUKOBE PiBHIHHS:
132 - 603"+ 5 =0.
29.5. Po3B’s3aTH HEPIBHICTE:
(x?-2x-8)(x—2)>0.
30.1. OxpyHicTh i KOO Ta TXHI BIACTUBOCTI. YIIHCaHa i ONKMCaHa OKPYKHOCTI.
30.2. Po3B’s3aTH TPUTOHOMETPUYHE PIBHAHHSL:
sin 2x + sin x = cos (x/2).
30.3. Po3p’s3atu anreOpaidne piBHIHHS:
X =2x*+x+4=0.
30.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
182x Q—Zx Bxﬂ o 3x—1.
30.5. ITicas Toro, sk uncio x 3MeHmwIn Ha 10%, a moTtiM 3anumok — me Ha 20% ,
oxeprkanu 230. 3HaAUTH BUXiTHE YHUCIIO.

31.1. Voucani # onucani OaratokyrHukd. CIiBBIZHOIIEHHS MK iXHIMH
€JIEMEHTAMH.

31.2. Po3p’s3atu ippaliioHaabHe piBHAHHS:
JQ2x—4) + J(x+5) =5.
31.3. Po3B’s13aTH HEPIBHICTE:
(x+3)*+x+2)(x+1)<0.
31.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
23x — 641/2x.
31.5. Po3B’s3aTH piBHSAHHSA, 10 MiCTUTH MOJLYJIb:
|x+2]|=2x
32.1. [Ipsma i mronuHa B mpoctopi. B3aeMHe po3ranryBanHs IpsMUX i IJIOIINH.

32.2. Po3B’s3atu ippaliioHaabHe piBHAHHS:
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JGx+1) + J(12-3x) =5.
32.3. Po3B’s3aTH HEPIBHICTE:
(x+3)x—-2)(x—-1)>>0.
32.4. Po3B’3aTH IOKA3HUKOBE PiBHIHHS:
32 =2+ 2%,
32.5. Po3B’sa3atu jgorapuMidHe piBHIHHS:
10g1/2 10g1/3 x=-1.
33.1. OG'emunii kyt. JIBorpannuii i 6araTorpanHuii Kytu. Bumip kyTis.
33.2. Po3B’s13atH ippaiioHajabHe piBHSIHHS:
20/(3x +2) + |J(6x) =6.
33.3. Po3B’s13aTH HEPIBHICTE:
(x+3)/(x+1)<O.
33.4. Po3B’s3aTH IOKA3HUKOBE PiBHIHHS:
4 =37 =301 4+2x
33.5. Po3B’sa3atu piBHAHHS, 10 MICTHTh MOLYJIb:
[2x—=1|=1+]|x].
34.1. YotupurpaHHUKH: IPU3Ma, Hapajieseimnes.

34.2. Po3B’s3atH ippaiioHajabHe piBHSIHHSI:
Jax+7) +J(x-2) =5.

34.3. Po3B’s3aTH HEPIBHICTE:
(x+3)7% <0.

34.4. Po3B’s13aTH IOKA3HUKOBE PiBHIHHS:
0.2 00* = 5* 22 =190.

34.5. Po3s’s3aru jgorapudMidHe piBHIHHS:
x#4=0.001.

35.1. Iipamina, 3pizana nipamiza.

35.2. Po3B’s3atH ippaiioHaabHe piBHSAHHS:
Vx+yx+11 + Jx=x+11 =2,

35.3. Po3p’s3aru jorapudMivHe piBHIHHS:
logos (x—1)—log, (x+1) =2.

35.4. Po3B’sg3aTH MOKa3HUKOBE PIBHAHHS:
132 -203*+1 =0.

35.5. Po3B’sa3aTy HEPIBHICTD, 10 MiCTUTH MOIYJIb:
lx=1|>1+]|x]|.

36.1. [uniump.
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36.2. Po3B’s3atu ippaliioHaabHe piBHAHHS:
J2-Vx/(2-x) =2/V2=x.

36.3. Po3B’s13aTH piBHAHHS:
X +x+1=3x

36.4. Po3p’sa3atu jorapudMiuHe piBHIHHS:
lg (Jx+1) + 1)/1g (Y40-x) =3.

36.5. Po3B’s3aTH CHCTEMY PiBHSHb:
{J§+J§:i

x+y=13.

37.1. Konyc i 3pizanuii konyc. Koniuni nepeTusy.

37.2. Po3B’s3atu ippaliioHaabHe piBHAHHS:
Jx=3) =6+ 4x-3 =0.

37.3. Po3B’3aTH IOKA3HUKOBE PiBHIHHS:

2+1 = 4[/(025)° .
37.4. Po3s’s3aru jgorapuMidHe piBHIHHS:
logs, 16 =2.
37.5. Po3B’s3aTH HEPIBHICTD, 110 MiCTUTH MOIYJIb:
dx—|x—-1|>|x+1].
38.1. Coepa Ta kyms.
38.2. Po3B’s3aTH IOKA3HUKOBE PiBHIHHS:
33 = (1/27)~
38.3. Po3B’s13aTH piBHAHHS:
X+ +11x+3=0.
38.4. Po3s’s3aru gorapudmivne piBHIHHS:
logs, (3/x) +log%; x = 1.
38.5. Po3B’s3aty HEPIBHICTD, 10 MiCTUTH MOIYJIb:
x+|x=3|>|x-2]|.
39.1. IppaunoHansHi HEPIBHOCTI 1 METOIU TXHBOTO PO3B'A3KY.
39.2. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
2% 4 2x—1 =7+ 7x—1-
39.3. Po3sp’s3aru jorapudMidHe piBHAHHS:
log, (x +12) log, 2 =2.
39.4. Po3B’s3aTH HEPIBHICTD, [0 MiCTUTH MOIYJIb:
x—|5x+8]|>0.
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39.5. Po3B’s3aTH cCHCTEMY PiBHSHb:

277 =97,
81" /3" =243

40.1. Cucremu HepiBHOCTEM i METOIH IXHEOTO PO3B'A3KY.

40.2. Po3B’s3aTi TPUTOHOMETPUYHE PiBHAHHS:
cos 2x =1 + sin 2x.

40.3. Po3B’s13atH ippaiioHajabHe piBHSIHHS:
JBr3) — s = J@x+3).

40.4. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
5%+ 51 =23

40.5. Po3p’s3atu joraprudMivHe piBHIHHS:
log, 4 +log, x* =2.5.

41.1. Apudmerndna mporpecis.

41.2. Po3B’s13aTH PiBHAHHS:
sin 3x[din 7x = sin x[sin 9x.

41.3. Po3B’s3atu ippalioHaabHe piBHAHHS:

T+NT+x> =3,
41.4. Po3B’s3aTi HEPIBHICTD, [0 MiCTUTH MOIYJIb:
[x+1]—-x>|x—1].
41.5. Po3B’s3aT1 HEPIBHICTE:
(x> +3x+ 1) +3x—-3)<5.
42.1. 'eomeTpuuHa porpecis.
42.2. Po3B’s3aTH TPUTOHOMETPUYHE PiBHAHHS:
cos? x = 5sin” x + sin 2x.
42.3. Po3B’s3atH ippaiioHajabHe piBHSIHHS:
Y76 +4x — 76 -+x =8.
42.4. Po3B’13aTH IOKA3HUKOBE PiBHIHHS:
182x Q-Zx Bx+1 - 3x—1-
42.5. Po3s’s3atu jgorapuMidHe piBHIHHS:
logs,7 (5x +3) +1ogs,3 Bx +7) =2.
43.1. Anre6paiuni piBHAHHS i HEPIBHOCTI, 110 MiCTATH MOIYJIb.

43.2. Po3B’s3aTH TPUTOHOMETPUYHE PIBHAHHSL:
sin* x — cos* x = 1.
43.3. Po3B’s3atu ippalioHaabHe piBHAHHS:



-89 -

J2x+4) — \J8x—4) = 2.

43.4. Po3B’s3aTH HEPIBHICTD, [0 MICTUTH MOIYJIb:
|[4x—1|>|x+1].

43.5. Po3B’s3aTH IOKA3HUKOBE PiBHIHHS:
22x - 6= 32)(.

44.1. Bigpisok. Iii 3 Bimpiskamu. Po3TuH Bipika B 3agaHoMy, KpalHBOMY i
CEPEIHLOMY BiTHOILICHH.

44.2. Po3B’sg3aTH MOKa3HUKOBE PIBHAHHS:

2* [3*=0.0100%".

44.3. Po3p’s3atu joraprudMiuHe piBHAHHS:
log, 2 loga, 4 = loga, 4.

44.4. Po3B’s3aTH HEPIBHICTD, [0 MiCTUTH MOIYJIb:
2lx|<x+|x+1].

44.5. Po3B’s3aT CHCTEMY PiBHSHb:

{x +y=6,
yx2—7x+12 =1

45.1. Po3B'130K NPIMOKYTHUX TPUKYTHHKIB.

45.2. Po3B’43aTH TPUTOHOMETPUYHE PiBHAHHS:
sin® 2x +sin (2x — 1) = 1.

45.3. Po3B’s13aTH HEPIBHICTB:

(x+7)*(10 —x) <0.

45.4. Po3p’sa3atu joraprudMiuHe piBHIHHS:
log7 x —logix (1/7) = 2.

45.5. TloyarkoBa co0iBapTICTh MPOAYKIT 3HU3MIIACS 32 MEPIIUiA Micsib Ha 8%, 3a
apyruii — Ha 5%, 3a Tperiii— Ha 10%. 3HalTH HOCATHYTE 3HUXKEHHS
MOYaTKOBOI COOIBApTOCTI MIPOTYKIIIi.

46.1. Po3B'130K IPAMOKYTHUX TPUKYTHHKIB.

46.2. Po3B’s3atH ippaiioHajabHe PiBHSIHHSI:

Ja—x) — \/m =0.

46.3. Po3B’s3aTH MOKa3HUKOBE PIBHAHHS:
2[3*=0.001[10""°.

46.4. Po3B’s13aT HEPIBHICTD, 110 MiCTUTH MOIYJIb:
|x+3|<|x|+ 3x.

46.5. TIpu sKUX 3HAYECHHSAX apaMeTPa p PiBHIHHS
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X+x+p=0
Mae€ J1HCHI KOpEeHi.
47.1. Tousarrs npo (GyHKIIOHANBHY 3aleKHICTh. DyHKIS i apryment. O0aacTh
BU3HAYEHHs QYHKIIIT i 06J1aCTh NPUITYCTUMUX 3HAYEHD apIyMEHTY.
47.2. Po3B’sa3aTH HEPIBHICTE:
Vx*-2x>4 —x.
47.3. Po3B’s3aTH TPUTOHOMETPUYHE PIBHAHHSL:
tg x —tg 2x =sin x.
47.4. Po3B’s13aTH PiBHAHHS:

81 sin’x+81 cos’x = 30
47.5. Po3s’sa3atu jgorapuMivHe piBHIHHS:
2 _ —
log K2 +62+8 log 2524255 (r"—=2x) =0.
48.1. Bincorku. CkiiamHi BiJICOTKH Ta iXHE OOUYHCIICHHS.
48.2. Po3B’s3aTH HEPIBHICTE:
Vx*=2x <4 -x.
48.3. Po3B’s3aT TPUrOHOMETPUYHE PiBHAHHS:
cos 4x —2cos* x = 1.
48.4. Po3B’s13aTH piBHAHHS:
(1/4)(4—x )2 — 8%
48.5. Po3p’s3atu toraprdMivHe piBHIHHS:
2 —
log . . log, . (x—2x)=0.
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maBa 22. Po3B'A3kM 3aga4, WO BKIKOYEHi y OineTtu
ansa cniBbecign 3 MaTeMaTuKu.

[{s r1aBa MICTUTH PO3B'A3KM 3a/ad, 110 Y Pi3HI poku Oynu MojaHi B OijeTax
st criBOecimu B CIOB'SHCHKOMY YHIBEPCUTETI. YMOBU 3a7ad TOJAHO Y
nonepeaHii rasi. TyT e HaBeCHO BIAMOBII HA mepiie meopemuyne mutanns. 1l
BIAMOBIAI BapTO IIyKaTH B 3BHYAWHUX TMIAPYyYHHUKAX ab0 OBIMHHUKAX IS
abitypientiB. be3ymMOBHO, 11 TlaBa KOpUCHAa HE TUIbKKM abiTypieHTaM
CnoB'AHCHKOTO YHIBEPCUTETY, OCKIIBKH cxooici 3amadl Bam 3ampomoHyrOTh 1 B
IHIIIUX By3ax.

JlocTaTHs KiMBKICTh HAsIBHUX MTPHUKIAAIB JO3BOJIATA B JIEAKUX BUMAIKAX
HABECTH HECTaHJapTHI METOAM PO3B'S3KY 3a7ad, 110 JO3BOJSIOTH HAUTIPOCTIIINM 1
BUTOHYEHUM IUIAXOM TMPUUTH 70 PO3B'A3KY came yiei 3amgaql. BoHu OyayTh
O0COOJIMBO IIiKaBI HaWTOMHUTIUBIIIAM a0iTypieHTaM. 3BICHO K, BHKOPUCTaHHS
CTaHJApTHUX METOJIB PO3B'A3KY HIXTO HE BBAXKATUME ITOMUIKOBUM.

Ockinibku 0araTo 3aa4 € OJHOTUITHUMHU, MOSICHEHHS PO3B'SI3KY TYT JA€ThCS
HE JyXe JOKIajHe, aie, yce XK, JOCUTh MoBHe. [IpucyTHi TOCHIaHHA Ha
KJIacudikaiio 1 TUMOBI MPUUOMH PO3B'S3KY 3adad, IO HaBEACHI B TMEPIIOMY
po3aini. [Ipubnmu3Ho Takoro CTyImeHs AETaTbHOCTI BHUKJIAJCHHSA OdYikKye Bim Bac
BHKJIa/1a49 Ha criBOecimi, ToOTO B X0/ kormpo.io Bammx 3HaHb. 3a TOKIIaIHIIIAM
NOSICHEHHSIM XOJy PO3B'A3KY munosux 3ajaad, 10 HeoOXinHui Bam npu eusuenni
BIJIMOBIAHOT TEMU, 3BEPTAUTECS 10 TIEPIIIOTO PO3ALTY.

3po6uMO nesiKi MOSCHEHHS 1010 0Q)opMieHHS TEKCTY JaHOI TJI1aBH.

* Po3B's13kM HyMEPYIOTHCS BUHSITKOBO YCEPEIMHI TJIaBH.

e Ilepma uudpa wHymepamii BiAMOBiIae HOMEpPY KBHUTKA, a Jpyra— HOMEpPY
3aB/IaHHs B HhOMY. TOMy HOMEp PO3B'SI3KY 3a/1au KOKHOTO OijieTa MOYNHAETHCS 3
«2» (y 1i# TJ1aB1 HE IPUBE/EHA BIAMOBIAL HA TECOPETUYHE MUTAHHS!).

* OCKITBKHM KOKHHUN PO3B'SI30K UTIOCTPYETHCS HE OIBII HIXK OJTHUM MATFOHKOM, 110
pO3TalllOBaHUI O€3MOCEPEIHBO B TEKCT1, MATIOHKU He HyMEPYIOThCS.

3BepTaemo yBary abiTypi€HTa, 110 Ha CITIBOECI i, Ha BIJIMIHY BiJl TUCEMOBOTO
icriuty, Bix Bac moTpiOHO HE CTUIBKU po36's3amu 3alpONOHOBAHI 3a/1a4l, CKIJTBKH
IPOJEMOHCTPYBaTH, 0 Barmni 3HaHHS MaTeMaTUKH Jdocmamui AJid TOJajbIIOro
HaBuaHHS. TomMy He BapTO po3madyBaTd, SIKIIO SKAach 3ajada, Ha Bamr morms,
po3B's13Ky He Mae, abo Bu He moxkere ¥oro 3HaiiTu. CpoOyiiTe noxazamu, 49oMy
pPO3B'A3KY OyTU HE MOXe, a00 MOSICHUTH BUKJIaAauy, ik Bu namaeanucs onepxatu
pO3B'SI30K.
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1.2. Po3p’sa3aHHA IOKa3HMKOBOT'O piBHSIHHSI BCACTLCA 3a iHCTpYKI_[iSIMI/I JJI
KOHCTpYKI.IifI ICPIIOro TUIly, B AKUX ITOKA3HUKHU CTCIICHS BiIIpiBHSII—OTBCSI Ha 4uCJIO.
5x+0.5 - Q¥ = 32x—2 — 5x—0.5 - 50.55)( + 5—0.5|3x =0+ 9—1 [0 o

5+1
i i 505 +5—0.5 9x (9))( f (9jx 27
- 05+ 0.5 X = + 1 ¥ - - = o — = = — = — e
(5 +59)F =1 +9HD 1707 35 5) " 1+9 5/ 55
9

x 15
(=) -amrs

1.3. Posp’s3aHHsa Jorapu(MidyHOrO pPiBHSHHS BENETHCA 3a IHCTPYKI[SAMH JUIs

KOHCTPYKIII¥ MEPIIOTro TUITY, B IKMX YC1 Jorapu@Mu y IepIIoMy CTEIEeHi.
logy (2 +3x—4)=logsJ(x-1) = logs (X¥*+3x—-4)=logs(x—1)=

x =1,
> +3x—4=x-1 x*+2x-3=0 = L_‘3
OCKIJTbKA 00WIBa pO3B’S3KM HE HalekaTh oO0JacTi BU3HAYEHHS BUXITHHUX
jorapuMigyHUX (PYHKIIIH, TO OTPUMAEMO BIJICYTHICTH po3B’si3Ky: x [ [1.

1.4. Po3p’sa3aHHA HEpIBHOCTI, IO MICTHThL MOAYJb, Y IBOMY BUIIAAKy JIETKO
3aMIHUTH PO3B’SI3aHHSM 3BMYAHOI HEPIBHOCTI Ta MIJHECEHHSM JI0 KBajpaTy, IO
MU y IIbOMY BHUIAJIKy MOXXEMO 3pOOHTH, OCKIIBKM OOHJBI YaCTHHU HEPIBHOCTI
HEB1A €MHI.

|13 -2x|>|4x -9 | = (13 -2%x)°? >(4x -9 o (13-2x)> —(4x—-9)>>0 -
o [(13=2%) —(4x =D (13 —2x)> + (4x — 9] >0 = (-6x +22)[(Rx+4)>0

= (x—11/3)I(k +2)<0.

x /‘
N

-2
BignoBige: —2 <x < 11/3.

1.5. BupitieHss nuTaHHst, PY AKX 3HAYECHHAX [APaMETPY p PiBHAHHSA
(p=3)x>=2px+5p=0 maec xilicHi KOpeHi, BHPINIyeThCA MO-Pi3HOMY y ABOX
HACTYITHUX BUMAJKAX, B 3aJIEKHOCTI, UM € PIBHSIHHS KBaJIpaTHUM.
B nepmomy Bunaaxy:

p—3=0, p=3, p=3, , e
{(p 3 - 24 5p=0, o {_ 6r+1520, {x _ s, PO3B'A30K € 1 BiH MifiCHMI.
B npyromy nmiiicHi KOpeHi HasiBHi, SIKIIIO TUCKPUMIHAHT HEB1Jl EMHUIA:
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p-3%0, PE3, p#3, p#3,
4p* -=20p(p-3)=0, p>=5p> +15p=0, 4p(p=-375)<0, 0< p<375,
OG0’ enHaHHs pileHs Aa€e po3B’s30k: 0 < p < 3.75.

2.2. Po3B’s3aHHs IppallioHaJBHOTO pIBHAHHS 3 IapaMeTpaMHM BEIEThCA 3a
CTaHJIAPTHOIO CXEMOIO BHKIIIOUYHO €KBIBAJIICHTHHUMH MEPEXO0JaMH 3 IiJCTAHOBKOIO
OTPUMAHOTO PE3yIbTATy B yCi YMOBH:

=1-2 _ _ ’
1-vx—-a=0,

{Nﬁzl—za, f‘;:(g-5w)2, x:(c)z;+0-25, {x:az +05,

= = —2a =20, = ya<0), =

1-vJx-az0, L~ (05— )20, 0> 05, ~05<a<05.

BianoBiak mogaeThCs 3 pO3MOIITIOM 3HaYEHb MTapaMeTpy MO YUCIOBIN OCI:

a<-0.5 - HeMa all]—oo; =0.5[  — Hewma pilIcHb;
pIIIeHb;

-0.5<a<05 -x=a*+0.5; a0o: al[-0.5;0.5] -x=a*+0.5;

a>0.5 - HEeMa all]0.5;400[ — HEMa PIIICHb.
pIIIeHb;

OO6uBa HaBeICHI CIOCOOU MOJaHHS PIllIEHHS €KBIBaJCHTHI.

2.3. Po3B’s3aHHS  TOKa3sHWKOBOTO  PIBHSHHS ~ 3BOJUTHCS  JIO  IPOCTOTO
MPUPIBHIOBAHHS TIOKA3HUKIB CTEMEHS NMPU OJHAKOB1M OCHOBI:
[ =10 (101 = 10°=10"° = x=5x-4 = 4x=4 = x=1.

2.4. Po3p’s3aHHs CTaHIAPTHOI HEPIBHOCTI, IO MICTUTH MOAYJ, W€ ILIAXOM
BIIKJIAIaHHS HA YMCIIOBOI OC1 KOPEHIB BHUpA3iB TI1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HaKIB I[MX BHUPA3IB HA 1HTEpBaJIaxX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIATIOBIIHUM 3HAKOM:

|x+3|<|x]|+3.
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[(x<-3.
-x—-3<-x+3. x <=3
-3<x<0, -3<x<0, x <=3,
=3 =3 ®x<0_
x+3<—-x+3 x <0, -3<x<0,
x>0, x 00,
| x+3<x+3

2.5. TIluraHss, npu SKMX 3HAYCHHAX IApaMeTpy p PiBHAHHA x° +x +p =0 mae
JIACHI KOPEHi, 110 OUIbIII 3a p , 3BUYAHO BUPINIYETHCS METOJOM Mmapadoi. Aje B
IbOMY BHUIAAKy TMPOCTIIIUM € TPSIMHA PO3B’S30K: 3HAXOIATHCSA KOpEHI
1 1 . . . . . .
X12= 5 + 2P 1 MOpiBHIOWOTBECSA 3 p. Hac I1ikaBUTH TINBKM MEHIITUN KOPiHb,
OCKUIBKH, SIKIIIO BiH OUIBIINIA 32 p , TO APYTHH 1 TAKOK. Y MOBA, 1110 MEHIITUN KOPIHb

MIEPEBHUIILYE p , 33JJA€THCSA HEPIBHICTIO, PO3B’ A3aHHS AKO1 1 Ja€ BIAMOBIIb:

R R o 1
2 \a PP 4 PSP,
1 1

- p-—=20, <-—,
P= P=73 |
1 1 <-—,
@Z_pzoa And pSZa And P 2 ©p<—2,
+2)>0,
L cprapsl p’+2p>0, rpEy
4 pP<p )4 4’

3.2. PO3B’430K TPUIOHOMETPHYHOIO PIBHSHHS BENETLCH ILIIXOM 3BEACHHS 0
€JIEMEHTAPHOTO PIBHSIHHS 32 JOTIOMOTOI0 PO3B’SI3aHHSI KBAJPATHOTO PiBHSHHSL:
~1+42

—

3 JBOX KOpPEHIB IMiJXOJWTh TUIBKH OJHMH, 00 sin 2x = —1. 3aJWIIUBIINA TiJIbKH
JPYTUH KOP1Hb, OTPUMAEMO:

sin 2x = % o 2x= (—l)kﬁrcsin(

sin? 2x —sin (2x =T =0.25 < sin? 2x +sin 2x =0.25 < sin 2x =

J2 -1

j+ T, k[Z. <

. 1
o x=(—1)"El;—arcsm[ j+ %,kDZ.
3.3. Po3p’sa3aHHA Takoi HEPIBHOCTI BHKOHYE€THCA CTAHAAPTHO METOJOM
IHTEpBaTiB:
X(x—DY(x+7)(10-x) <0.
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Bignosine: (x <-=7) U (x > 10).

3.4. Po3B’s3anHs 10orapuGMid4HOTO PiBHSAHHS MOYMHAEMO 3 IPUBEICHHS 10 OJHOI
ocHoBH 7. Jlami aii cTaHAapTHI 3a IPYroro CXEMOI0, 3 3aMiHOI0 y = 10g7X, OCKIJIbKH
MPUCYTHIH JorapudM y MiHYC MIEPIIOMY CTETICHI:

log; x —logix 1/7=2 = log; x—logl7x=2 = log?; x 2log; x—1=0 =

x =72

= log7x=1x2 = -

3.5. Po3B’s3aHHs CTaHAAPTHOI HEPIBHOCTI, IO MICTUTH MOAYJ, HIE ILIAXOM
BIJIKJTQIaHHST HA YMCIIOBOI OC1 KOPEHIB BHUpA3iB TI1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HAKIB ITUX BHpPa3iB Ha IHTEpBaJIaX HEIIEPEPBHOCTI Ta PO3KPHUTTSI MOIYJIB OKPEMO
Ha KOXKHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:

2x+|x-3|<|x].

0 3

_x<0, _x<0,
2x +3—x<-x, x<-15,

<-15
0<x<3, 0<x<3, xDD ’ < 15
x+3-x<x,  |]3<0, TEH = AR T

x 04,
x>3, x>3,
_2x+x—3<x, _x<1.5,

4.2. Po3B’s3aHHS TPUTOHOMETPUYHOTO PIBHSHHS BHKOHYETHCS IUIIXOM MHOTO
3BEIEHHS JI0 EJIEMEHTApHOTO PIBHSHHS 3a JOMOMOTOr (opMymnn momaBaHHS
TapMOHIWHUX KOJMBAHb:

<~

. 3. 1 1
12 sin x —4+/3 cos (TT—x) = /3 < %smx+§ cosx=§
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=4

1

8
n_ k . (1 _ k . (1 n

= x+ o = (—=1)*ldrcsin 3 + Tk, k[ 1Z <= x = (—1)"drcsin 3 _E+ Tk, kL1 Z

. 7l . T 1 . 7l
< sin x[dos — +cosxldin — == = sin(x+ —) =
6 6 8 6

4.3. Po3B’s3aHHs  ippalliOHATBLHOIO pPIiBHSHHS JIETKO 3HAXOIMTHCS IPOCTUM
NIPUBEICHHSM JI0 CIIUTFHOTO 3HAMEHHUKA:

_ 2 / 2
W 1o )+ L —1ea? )= 2 o ZVEX FXINIIY _ 5 2o

x*=(1+x%) -1

= x=1.

4.4. Po3B’s3aHHS IOKA3HUKOBOTO PiBHSHHS IIOJIAra€ B IPOCTOMY IIPHPIBHIOBAaHHI
MOKA3HUKIB MPU OJHAKOB1i OCHOBI:
Gy @413 =9/16 = B4 'MBMA)™* =3B/4)Y = x—1-4/x=2 =

x=-1,
= x*-3x-4=0 =

x=4
4.5. Po3p’s3aHHs  JOrapu(Mi4HOr0 piBHSAHHSA IOYMHAEMO 3  IIOCIIJIOBHOIO
3aCTOCYBaHHS BU3HAauUCHHs Jorapudma (To0TO 3aMiHOIO piBHSIHHSA log.h = c Ha b =
a‘) 3 HACTyImHOIO TEPEBIPKOI0 OTPHUMaHUX KOpPEHIB Ha HAJICKHICTh 00J1acTi
BU3HAYEHHSA JOTapuPmMigyHUX QYHKIIIH:

log (x*=2x) =0 = log (2 - 2x) = 1= (x* = 2x) = 2x% + 2x43

lo
x2+6x+8 g 2x%+2x+3 2x2+2x+3

=4

X = ’ o .
e X —4x+3=0 < { 3 [Tepiunii po3B’sI30K HE HAJIEKUTH 00JIACTI BUSHAYCHHS
X =2

JIpyroro migorapudmidyHoro Bupasy. Jpyruii HalexuTh 00JacTAM BHU3HAYCHHSI
jorapudMiB i migyorapuMiYHIX BUPa3iB 1 TOMY € po3B’si3koM. Biamosinb: x = 3.

5.2. Po3B’s3aHHS IOKA3HUKOBOTO PiBHSHHS IIOJIArae B IPOCTOMY IIPHPIBHIOBAaHHI
MOKA3HUKIB MPU OJHAKOB1 OCHOBI:
27131 = 0.001010%* = 107! =103 o x=1=2x+2 = x=-3.

5.3. PosB’s3ands jgorapu(Mi4HOro pIBHSAHHS IOYMHAEMO 3 IPUBEICHHS 0
CH1JIBHOI OCHOBH 2 1 IPOJOBKYEMO CTaHIAPTHO 32 JPYTOI0 CXEMOIO 32 JOIOMOTOI0
3aMiHM y = logyoX, OCKIIBKU MPUCYTHI JIorapuMu B 3HAMEHHUKY:

1 E 1 _ 1
log,x I+log,x 2+log,x
y =logy x , oTpuMaemo: L -1 = 2+y=)’+y = y==.2. [lepesipkoro

yiy+D) 24y
BIICBHUMOCS, 1110 OOM/IBA 111 KOPEHI MiAX0AATh. 3BOPOTHOIO 3aMIHOO OTPUMAEMO X :

log, 2 loga 2 =loga, 2 = . BukonaBmm 3aminy
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logox =++4/2 o
x=2""2

5.4. BupilmeHHs NHTaHHSA, HAa CKUILKM BiJICOTKIB HEOOXiZHO 30LIBIINTH pagiyc
OKPY)KHOCTi, 100 TUioma Koja 30utpimmiach Ha 96%, BemeTbes MUITXOM
nepepaxyBaHHs BEJIMYMH pajiycy 1 IOl KoJia: SKIIO IJIolia Koja ckiagae 1.96
BiJl MOYaTKOBOI, TOo pajiyc ckiage +196=14 Bix mouatkoBoro. OTke, pajiyc
HeoOx1aHO 30UThIUTH Ha 40%.

5.5. PosB’s3anHs Ii€i CHCTEMM pIBHSHBb HaWMpOCTilie pOOUTH MMOYMHAIOYH 3
npyroro piBHsHHS. [1[00 YHUKHYTH CKJIQIHOCTEH PO3IIIAAy CUTyarii, komu y < 0,
HalyacTilie piBHSHHS MiHOCATH y KBaAPAaT 1 yCi CKJIAHOCTI MEPEHOCITh Ha eTarl
MEepPEBIPKH.

x+y=6, x+y=6, x+y=6, x+y=6,
2 = 2 = 2 = =
yx =7x+12 :1’ (yZ)x =Tx+12 :1’ lg[(yZ)x —7x+12] = lgl, (x2 —7x +12)1g(y2):0’

_{x =5,
y=1
x+y=6, x=17,
y* =1, y=-1,
=16 ad
{x =9 {y - IlepeBipKor0 MepeKOHyeMOCs, M0 yCi pillleHHs
2 — - . .o o . « .
L x7 —7x+12=0, x=3, MigXOA9Th, B TOMYy YHMCH ¥ Haimigospimime 3
y=2, x=17, )
HHX 6o (-D'? = 1 € BipHow
_{x=4. {yZ—l, =D p
TOTOXHICTIO.

6.2. Po3B’s3aHHS TPUTOHOMETPHYHOTO pPIBHSIHHS BEICTHCS 3a JIOTIOMOTOIO
3HUKEHHS CTEIICHS:

sin*x+cos*x=1 o (sin?x +cos?x)> —2sin’x[dos’x=1 < 1 -0.5sin’2x =1 <

o sin22x=0 = sin2x=0 = 2x = Tk, k0Z. = x:%rrk,kDZ.

6.3. Po3p’s3aHHs ippalioHaABHOTO pIBHAHHS M€ CTAHIAPTHUM IUIIXOM
MITHECEHHS 70 KBaJpaTy Tak, 00 KOe(illiEHTH TPU CTApIIOMY CTEMEHl X
CKOpOUYyBaJIUCSA 200 pOOUITUCS IKOMOTa MEHIITUMU 32 MOJTYJIEM:

VBx+4 — 8x—4 =2 o J8x+4 = 8x-4 +2 o 8x+4=8x—4+48x-4 +4

=4

o 484 =4 < 8x—4=1 « x=5/8.
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6.4. Posp’s3aHHs CTaHZAPTHOI HEPIBHOCTI, IO MIiCTHTh MOIYJI, W€ HUISXOM
BIJIKJTQIaHHS HAa YHCIIOBOI OCi KOPEHIB BHpa3iB IIiJl 3HAKOM MOJIYJIS, BU3HAYCHHSI
3HAKIB ITUX BHpPa3iB Ha IHTEpBaJIaX HEIIEPEPBHOCTI Ta PO3KPHUTTSI MOIYJIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIIMOBIAHUM 3HAKOM:

dx—1>|x+1|.

{xs—l, {xS—l,
dx-1>-x—1, x>0, x 00,
{ = x>2/3.

- -
x>-1, x> -1, x>2/3,
{4x—1>x+1, {3x>2,
6.5. Po3p’s3aHHS TOKa3HHKOBOTO DIBHSHHS IOJArae B JiIICHHI Ha OJHMH 3
KBAJIPaTiB 3 MOJANBIINM PO3B SI3KOM KBAJPATHOTO PiBHAHHS (KOHCTPYKIIisl APYTOro
TUITY):

2x x x 2x x
AR -6z 180> - T 2D —1820:»4[62) —(zj ~18=0 -
3™ 3~ 3 3

(2)"_ 1£17 (2)"_(2)‘2 B
- 2] = - 2] 22| - x=-2.
3 8 3 3

7.2. PoO3B’s3aHHS TPUTOHOMETPUYHOIO PIBHSAHHS BEIETHCS ILICHHAM Ha COSx (Lie
MOKHAa POOHTH, OCKUIbKH KOPEHI COSX Harepesa BIJOMO HE € KOPEHSMH JTaHOTO
PIBHSHHSA, IO JIETKO TEPEBIPUTU TiJICTAHOBKOIO) 3 TMOAANBIIUM PO3B’SI3aHHIM
KBaJpaTHOTO PIBHSHHS BITHOCHO tgx:

. 2 .
3cos?x = 5sin®x +sin 2 < 3 =5 + 2750 o Stel x +2tgx =3 =0 -
cos’ x cos” x
tex = -1, T
& x=——+7k,k0Z,
| 3 = 4
fgx = 5’ x = arctg(0.6) + rm, n OZ.

7.3. Po3B’s13aHHs  ippalliOHAIBHOTO PIiBHAHHSA 3 KOPEHSAMH TPETHOIO CTEINEHS
CTaHJAPTHO BEJETHCA IiHECEHHAM B Ky0 3a Gopmyioro (a + b)® = a’+b*+3ab(a+b)
3 MOJIAJIBIIION0 3aMiHOIO (a + b) 3 yMOBH:

Y76+x + Y76-Vx =8 = (Y76+Vx + Y76-4x ) =8 =

= (76 + \x ) + (76 = Jx ) + 3076 +x Q76— Vx (Y76 +/x + Y76-4x ) =8 =
= 152+ 3076 +Jx @76-vx (B=8% = 152 +3BE/76* —x =512 =

o 240767 —x =360 = Y767 —x =15 = (5776 —x) =3375 = x=2401 =
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= «x =49. Sk 3aBKau IpU BUKOPUCTAHHI MiAHECSHHs 10 cTeneHs (y ik 3amayi —
B Ky0), He0OXiJIHO BUKOHATH nepeBipky: Y125 + 127 = 8.

7.4. Po3B’s3aHHS IOKA3HUKOBOTO PiBHSHHS IIOJIAra€ B IPOCTOMY IIPHPIBHIOBAaHHI
MOKA3HUKIB MPU OJHAKOB1 OCHOBI:

1 82x Q-Zx Bx+1 =3l & 92xBx+l — 3x—1 - 34x+x+1 — 3x—1 o S5x+1=x-1 =

= 4x=-2 < x=-0.5.

7.5. Po3B’s3anHs 0rapu(MidHOTO PIBHSHHS JIETKO 3HAXOMUTHCS IICHIS TOMaHHS
Horo 1iBOi YAaCTUHM Yy BUIUIANI CYMH JBOX B3a€EMHO-OOEpPHEHHX BHUpa3iB 1
3ampOBaKCHHS 3aMiHU:

logs7 (5x +3) + 1ogs,s3 Bx+7) =2 < logswr (5x +3) +log sy (5x +3) =2.
3aminoI0 logs7 (5x + 3) = a orpumaemo: a +a'=2 = a*> - 2a+1=0 = a=1,
3BiJIKM 3BOPOTHA 3aMiHa JIa€ OCTAaTOYHHUM pe3yabTarT: logs 7 (Sx+3) =1 =

= 5x+3=3x+7 o 2x =4 < x = 2. KOpeKTHICTb PO3B’SI3Ky MEPEBIPKOIO
1ITBEPKYETHCS.

8.2. Posp’s3aHHs ippallioHAIBHOTO PIBHSAHHS JOCATAETHCS IPOCTUM ITiHECEHHIM
B Ky0 000X HOT0O 4acCTHH:

Y15+ x° =21+x = 15+ =8(1 +x) = ¥ -8x+7=0 = [i 7

8.3. Posp’s3zanns sorapuPMiuHOrO  pIiBHSHHS  JOCATA€THCA  MOCIIJOBHHM
3aCTOCYBaHHSM BU3HAYCHHS JOrapupmy:
logrlogax=2 < logsx=4 <« x=16.

8.4. Po3p’s3aHHs cTaHAapTHOI HEPIBHOCTI, IO MICTHTh MOAYJ, M€ IUIIXOM
BIJIKJTQIaHHS HAa YHCIIOBOI OCi KOPEHIB BHpa3iB IIiJl 3HAKOM MOJYJIS, BU3HAYCHHSI
3HaKIB I[MX BHUPA3IB HA 1HTEpBaJIaX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIATIOBIIHUM 3HAKOM:

|4 —x|<3|x|+1.




x <0, x <0, - 3
4-x<-3x+1, 2x < -3, X<‘E, 3
O0<x<4, 0<x<4, 3 <5
= e |—=<x<4, =
4-x<3x+1, 4x >3, 4
x>

x>4, x>4, x >4,

_x—4<3x+1, _2x>—5, -

8.5. Posp’s3aHHs Takoi HEPIBHOCTI BHKOHYETHCA CTAHIAPTHO  METOJOM
IHTEepBAJIIB:
(1 =x)3/(x +5)/(x—2)>>0.

N

-5 |

BignoBige: =5 <x < 1.

9.2. Jloka3 TOTOXKHOCTI BENETHCS MUIAXOM CHPOLIEHHS JHBOI YaCTHHU 3a
JOTIOMOTO0 (POPMYJT TOHM)KEHHS CTETICHS:

cos? (a + b) + cos? (a — b) — cos 2a [tos 2b =

= 0.5[1 + cos(2a + 2b)] + 0.5[1 + cos(2a — 2b)] — 0.5[cos(2a + 2b) + cos(2a — 2b)]

=05+05=1.

9.3. Po3B’s3auHs  ippaliOHANLHOIO  PIBHSHHSA  JOCATAE€TLCS  MOCHIJOBHUM
[ITHECEHHSM B BIJIIIOBIJHUN CTEIIHb:

T+Y7+x2 =3 & T+ Y7+x> =9 o Y74+x? =2 = 7+ x*=8 = xX*=1 o x =

*1

9.4. Po3B’s3aHHs CTaHIAPTHOI HEPIBHOCTI, MIO MICTHTH MOAYJ, M€ IUIIXOM
BIIKJIQIaHHS HA YMCIIOBOI OC1 KOPEHIB BHUpA3iB TI1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HaKIB I[MX BHUpA3iB HA 1HTEpBaIaxX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIAMIOBIIHUM 3HAKOM:

|x+1]|-2>|x—-1]|.
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x<-I,

—x-1-2>—-x+1, x U,

-1<x<1, -1<x<1,
= = x 0.

x+1-2>-x+1, x>1,

{x>1, x 04,

x+1-2>x-1,

9.5. Po3B’sa3aHHs TaKol HEPIBHOCTI BUKOHYETHCS CTAHAaPTHO METOIOM iHTEPBAIIB,
JUTSL 4OTO HEOOXiJHO CIOYaTKy BCE B OJHY CTOPOHY 1 PO3KJIACTH Ha MHOKHUKH.
o6 YHUKHYTH TEXHIYHHX YCKJIAJHEHb, IOIIIHHO 3aMIHUTH KBaJApPaTHY (PYHKIIIO
HOBOIO 3MiHHOI0. BukoHaBmm 3aminy (x> + 3x) = a, OTpUMaEMO:

(a@a+D@-3)>5 e d*+a-3a-3>5a*-2a-8>0 = (a—-4d)a+2)>0.
[Ticnst 3BOPOTHOT 3aMiHH OTPUMAEMO:

P +3x+ D% +3x-3)>5 o (P +3x+2)(*+3x-4)>0 =
sx+1Dx+2))x+4H)x—-1)>0.

I [

Bignosigs: (x<-4) U (2<x<-DUx>1).

10.2. Po3B’s13aHHsA TPUTOHOMETPUYHOIO PIBHSAHHS IOOYI0BaHO Ha IEPETBOPEHHI

ioro B 100yTOK (yHKIIM OJHOTO apTyMEHTY, IO MOBHHEH IOPIBHIOBATH HYJIIO.

Takwuit mpuitom crporrye Bia0ip KOPEHiB.

cos2x=1-sin2x = 1 =2sin>x=1—2sin x cos x < 2sin*x —2sinxcos x =0 =
sin x =0,

<~

) ) ) ) n
& sinx (sin x—cos x) =0 < 2sinxEin (x-=)=0 = | T
4 sin(x ——) =0,
4
x =7k, k0Z,

=4

T .
x:Z+mWDZ
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OckiTbKH OTpUMaH1 JIBI MHOXXHHU KOPEHIB HE TMEPETHHAIOTHCSA, I CYKYIHICTh 1
Oy/e po3B’ I3KOM.

10.3. 3naiitu 3aranpHe 3HIKEHHS LiHK B %, SKIIO I[iHY HAa TOBAp 3HHM3MJIM
crioyatky Ha 15%, a 3rogom — mie Ha 10%, Jerko B MpsMoMy MepepaxyHKY IIiH.
SIKIO MEpBUHHA [iHAa TOBAPY JOPiBHIOBANA 1, TO MiC/Is MEPIIOTO 3HMKEHHS Ma€MO

0.85, a micisa apyroro — 0.85[0.9 =0.765 =1 —0.235 . Tomy 3arajbHe 3HUKEHHS
inn B % ckianae 23.5%.

10.4. Po3p’s13aHHs MMOKAa3HUKOBOI'O pPIiBHAHHS BEIETHCS 32 IHCTPYKIISIMHU IS
KOHCTPYKIIi# MEepIIOro TUITY, B SIKUX MOKA3HUKH CTETICHS BIIPI3HIIOTHCS HA YHCIIO.
5 +5*1 =23 o 5 +53*-2033*=0 = 63 -63"=0 = 5-3'=0 =

= (éj =] < x=0.
3

10.5. Po3p’s13anHs  norapuMi4HOr0 pIiBHSHHSA IIOYMHAEMO 31 3BEIEHHSA [0
CIIIJIHOI OCHOBH 2, a IPOJIOBXKYEMO CTaHAAPTHO, 32 IHCTPYKI[ISIMUA APYTOro TUITY 3
JIOTIOMOT 00 3aMiHU y = l0grX, OCKUIBKY MPUCYTHI JJorapuMu y 3HAMEHHUKY:

log, 4 +21logy x=2.5 = 2logl, x + 2 logy x =2.5. 3aminomo y = log, x oTpuMaemo

. 2 5 . .
PIBHSAHHS: — +2a = 5 < 4a? = 5a + 4 = 0. JliicHUX KOPEHiB HEMA.
a

11.2. Po3p’s13aHHs  ippalliOHANILHOrO pIBHSAHHSA 3 IapaMeTpaMu BEIETHCS 34
CTaHIapPTHOK CXEMOI), 3 BAKOPHCTAHHAM BUKIIIOUHO €KBIBAIEHTHUX IIEPEXOIIB, Ta
3 MOJAJIBIIOKO MTiJICTAHOBKOK OTPUMAHOI0 PE3YIbTATy B YCi YMOBH IS IEPEBIPKU:

\/(a+x) +\/(x—a) =J2 = J(a+x =2 —J(x—a) =

1
x—a=—(1-a)?,
a+x:2—2\/5\/x—a+(x—a), 2\/5\/)6— =2 -2a, . >02
p=—1 p=—1 p=—4 —a_ , p=—1
\/5—\/)6—(120, \/E—\/X—QZO,
2=-1+a=0,
1 2
XZE(CI +1),
—_ 2,2
< Ja<l, < X_Z(a *h,

BianoBiak mogaeThCs 3 pO3MOIITIOM 3HaYEHb MTapaMeTpy MO YUCIOBIN OCI:
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a<-1 — HeMa PIIICHB; all]—co ; =1[ — HeMa pileHb;
-1<ac<1 -x=0.5a*+0.5; abo: all[-1; 1] —x=0.5a*>+0.5;
a>1 — HeMa PIIICHB; all]l ;+oo[ — HEMa PIIICHb.

OO6uBa HaBeICHI CIOCOOU MOJaHHS PIllIEHHS €KBIBaJCHTHI.

11.3. Po3B’s13aHHs MOKa3HUKOBOI'O PIiBHSHHS [OJATAE B IPOCTOMY IPUPIBHIOBAHHI

MOKA3HUKIB MPU OJHAKOB1# OCHOBI:

2 =2 = 12407 QD A - 212 - 22 -4-1)=12 @ 2=t
2 2 25

Pitiens Hemae.

11.4. Po3p’s13aHHs CTaHAApPTHOI HEPIBHOCTI, IO MICTHTh MOAYJ, e HUISXOM
BIIKJIQIaHHST HA YMCIIOBOI OC1 KOPEHIB BHUpA3iB TI1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HAKIB ITUX BHpPa3iB Ha IHTEpBaJIaX HEIIEPEPBHOCTI Ta PO3KPHUTTSI MOIYJIB OKPEMO
Ha KOXXHOMY IHTEpBadi 3 BIAMOBIAHMM 3HakoM. OIHaK IS 3aj7adya MOXe OyTH
pO3B’sA3aHa MPOCTIIIIE:

|xX2=1|<|1]|+|x*|<1+x*>+]|x]|1iToMy IPOTUIIEKHA HEPIBHICTh HE Ma€
pO3B’S3KYy.

11.5. Po3p’s13anHst  Takoi HEPIBHOCTI  BHUKOHYETHCS  CTaHAAPTHO  METOJOM
IHTEepBAJIIB:
(P +5x+D(x-3)<0 = (x+ Dx+4)(x-3)<0.

Bignosige: (x < —4)(-1 <x<3).

12.2. Po3B’s13aHHSA MOKa3HUKOBOTO PiBHSAHHA 2° + 21 + 2742 = 7% 4 7+l 4 72
Kpallle TIoYaTy 3 MpUBEJACHHS MOAI0HNX, TOOTO BUHECTH 3a JAYXKKH B JIIBIH 1 TIpaBiid
YacTHHAX BUPa3 B OJIHAKOBOMY CTEIEHI X, B I[bOMY BHIIAIKY — (X — 2):
2922242142 =TT+ T +70) = 2724 +2+16) =T72(49+ 7 + 1) =

= 2%2 02 =7"2[37.

Temep BapTO mepeHecTH yce, MO MICTUTh X y TIOKa3HUKY CTEINEHS, B OJIHY YaCTUHY
PIBHSIHHA, a 1[0 HE MICTUTH — B IHIIIY:

27222 =737 < (2/7y*=57/22.

[Ticns nmorapudmyBaHHs MO OCHOBI 2/7 piBHSIHHSA NepecTae OYyTH MOKA3HUKOBUM, i
HOT0 pO3B'sI3aHHSA CTA€ TPUBIATILHUM:
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2/7y2=57/22 = x =2 =1ogy7 (57/22) = x =2 +1ogy7 (57/22).

3BepTaemMo yBary a0iTypi€HTa, 0 OTpUMaHa BIAMOBIJIb «HE KpyTJia», TOOTO
HETHIIOBA /IS INTYYHO CKIAQJCHUX MPUKIAAiB. 3BUYAWHO, OTPUMABIIHA MOIOHY
BIJIMIOBIJIb, BapTO YBAXXHO IMEPEBIPUTHU HE TUIBKU XiJI CBOTO po38'A3Ky, aie 1
TOYHICTb Nepenucys8ants YMOBH 3 KBUTKA ab0 3 JIOUIKU. Yce K BapTO HE CKUJIATH 3
paxyHKIB TOM (hakT, IO [0 BMIIIEHHS N0 KBUTKIB a00 Ha JOIIKY yMOBa
OaraTopa3oBo TmepenucyBajacs W y Hei moera ykpacTHCS moMuika. ToMmy He
Hamaramrecst 0606 's13xk060 MAITHATH PO3B'A30K IMiJ «TapHY» IUPY, TaM'ITAETE, IO
Bin Bac moTpeOyioTh yMITH MPaBUIBHO Gupiusyséamu 3alpoONOHOBAHI 3a7adi, a HE
0JIepKyBaTU TapHi BIAMOBII. Yce K He 3aiiBe MePEBIPUTH MOKIIUBICTh CIIPOILIEHHS
BIJIMTOBI/I1, HaNpHKJIad, 3aMiHa log, (16) Ha 4 , 6e3yMOBHO, OyJie 03HAKOIO TapHOTO
TOHY. Yce€ > BIJ3HAYMMO, IO MPAKTHUKA IMOKa3ye: HMOBIPHICTh MOMMIKOBOTO
pPO3B'SI3Ky abITYypi€eHTOM MpaBHJIBHO CKIIQJICHOI 3adadi Habazcamo OiIbIa, HIXK
HMOBIPHICTh HassBHOCTI IIOMMJIKM B YMOBI 3aj1a4i. Tak 1110 B MepIy Yepry mykKanTe
MOXHOKY Y CBOEMY PO3B'SI3KY!

12.3. Jlorapudmiune piBHAHHS IIEPEXOAOM IO CIIBHOI OCHOBH 3BOIMTHCS [0
CTaHJIAPTHOT KOHCTPYKIIIT MEPIIOTO THITY:

1
logs (x +12) log, 2 = 1= logs (x + 12)[—!172 =1 = logs (x + 12) = logs x* =

0g, X

x =4,
x=-3
[TepeBipka 3amuinae TiMTbKH TMEPIIMH KOPiHb, 00 IPYruil HE HAJEKUTH 00JIaCTi
BU3Ha4YCHHs norapudmy. Biamosinb: x = 4.

=x+12=x%2 = x*-x-12=0 = {

12.4. Po3B’s13aHHs HEPIBHOCTI, 110 MICTUTh MOJYII, B IIbOMY BUIIAKy MOKE OyTH
BUKOHAHO IIBUJIKKM HECTaHIAPTHUM IUITXOM. J[eI0 nepeTBOpUBIITN HEPIBHICTH:
X—=|5x+8|>0 « x*>|5x+8],

HEBA)XKKO ITOMITHUTH, IO OOWABI il YacTWHM 3aBXaW HeBixg emHi. lle Hamae
MOJIMBICTD 1T030aBUTUCS MOYJIIB IIJISIXOM TT1THECEHHS 10 KBaApaTy:

> |5x+8| = ()P >GBx+8) = () —-(B5x+8)°>0 =

o [ =0Bx+Q)Px*+(Bx+8)]>0 & (X*-5x—-8)[(x*+5x+8)>0 =

= (P =5x=-8)[(x+2.5)+3.75]>0 = (x> =5x-8)>0 =

55— x/_)mx_ 5+\/_)>0

5- «/_ 5+\/_

Bigmosige: (x < ——)UJ (x > ——

= (x
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12.5. Crioyatky AOLIIBHO HEPETBOPUTH OKPEMO KOKHE 3 MOKA3HMKOBHMX PiBHSIHD
Ha JiHiAHEe (CTaHJAPTHUMH METOJaMU PO3B'S3KY MOKA3HUKOBUX PIBHSHB) 1 MOTIM
PO3B'SI3aTH MPOCTY CUCTEMY JIHIHHUX PIBHSIHB:

27 =97, 3 =32, 3x =2y, 3x=8x—10, x=2,
81° /3Y =243, 3P =37, 4x —y =5, y=4x -5, y=3.

13.2. Po3B’s13aHHS TOKa3HUKOBOTO PiBHSAHHS M0JIAra€ B IPOCTOMY IIPUPIBHIOBAHHI
MOKA3HMKIB MPHU OJIHAKOBii OCHOBI:
3 /3y =(127) = 3% =33 o 3=-3x = x=-1.

13.3. Po3p’s13anHs  KyOiYHOIO PpIBHSHHS HAWIpPOCTIiIIE BECTH BraJaBIId OJHH
KOpPIHb 3a TEOPEeMOI0 TIpO pallioHaIbHI KOpEH1 OaratouneHa 3 LUIMMH
koedimientramu (B 1mpoMy Bumanaky x = 1). Ilicas poskmanaHHs Ha MHOXHUKU
TIOIITYK IIE IBOX KOPEHIB 3BOJIUTHCS JI0 PO3B’ I3aHHS KBaPATHOTO PiBHSHHSA:
P+ +11x-21=0 = X = +10x> - 10x +21x-21 =0 =

e XPx-1D)+10x(x -1 +21(x-1)=0 = (x—1)(*+10x+21)=0 =

e (x=1Dx+3)(x+7)=0.

Bignosiae: x;=1, xo= -3, x3=-7.

13.4. Po3p’si3anns  jtorapuMiuHOro pIBHAHHSA IOYMHAEMO 31 3BEJCHHS JI0
CHUIBHOT OCHOBH 3 1 MPOJOBKYEMO CTaHJIAPTHO 32 JPYTOI0 CXEMOIO 32 JI0MOMOTI 00
3aMiHM y = l0g3 X, OCKUIbKY MPUCYTHI JIorapudMu B KBaJpaTi:

1-1 .
logs, 3/x) + log’s x =1 = i E L log%; x = 1. 3aminuBmm a = log; x,
1+log, x
. 1- -1 -1 +2
OTPUMAEMO PIBHSIHHS: Tiat-1=0 = & [F1+@+1)?]1=0 = (a~Data+2)
1+a a+l a+l
= O PN
a=1, log, x =1, x =3,
= |a=0, 3BOPOTHOIO 3aMiHOIO0 OTPUMAEMO PE3YNbTaT: |log, x =0, < |[x=1,
a=-2. log, x =-2, x=1/9.

13.5. Po3p’s13aHHs CTaHAAapTHOI HEPIBHOCTI, IO MICTHTh MOAYJ, HIe HLISXOM
BIJIKJTQIaHHS HA YMCIIOBOI OCi KOPEHIB BHpa3iB IIiJI 3HAKOM MOJYJIs, BU3HAYCHHSI
3HAKIB IIUX BHpPa3iB Ha IHTEpBaJIaX HEIIEPEPBHOCTI Ta PO3KPHUTTSI MOIYJIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:

2+x+|x--3|>|x-2].
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x<2, x<2,
2+ x—x+3>-x+2, x>=3,

-3<x<?2
2<x<3, 2<x<3, 3<x<2,

= = [2€x<3, = x>-3.

2+x—-x+3>x-2, x<7,

x >3,
x>3, x>3,
_2+x+x—3>x—2, _x>—1,

14.2. Po3p’s13aHHs ippalliOHAIBHOTO DPIBHAHHA BEAEMO 33 JOIOMOIOI0 3aMiHH.
3amiHOI0 a = 4/(x - 3) 3: Vx -3 + 6 =50/ (x - 3) orpumaemo:

a=2, . .
a+6=5 == a -5 +6=0 - L‘_ , Tenep orpumaemo Biznosims
) Yx-3=2, x—-3=16, x =19,
3BOPOTHOIO 3aMiHOIO: - -
p Yr=3=3  |x-3=81, ~ |x=84

14.3. Po3B’s13aHHs MOKa3HUKOBOI'O PIBHSAHHS [OJATAE B IPOCTOMY IPUPIBHIOBAHHI
MTOKa3HMKIB MPHU OJIHAKOBii OCHOBI:

21 =160/(025)° = 291 =240225 o x4+1=-20 = x=-2L.

14.4. Po3p’s13aHHs J0rapu(MidyHOrO PIBHAHHS BENETHCSA NUIAXOM 3aCTOCYBAHHS
BU3HAYEHHSA JIoTapudmy:
log,64 =3 = 3lbgrd4 =3 = loggd =1 = 4=2x = x=2.

14.5. Po3p’s13aHHs cTaHAAPTHOI HEPIBHOCTI, IO MICTUTh MOIYJI, HIe MUIAXOM
BIJIKJTQIaHHS HA YHCIIOBOI OCi KOPEHIB BHpA3iB IIiJI 3HAKOM MOJIYJISl, BU3HAYCHHSI
3HaKIB I[MX BHUPA3IB HA 1HTEpBaJIaX HETMEPEPBHOCTI Ta PO3KPUTTA MOJYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIATIOBIIHUM 3HAKOM:

dx-1+|x—-1|>|x+1].
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x<-1, x<-1,
dx—1-x+1>—x—1, x>-0.25,

0o
-1<x<1, -1<x<1, 35 ’ . ~0.5
P, = < < A oo
Ax—1-x+1>x+1, 2x<l, DExsh =X
x>1,

x>1, x>1,
dx—-1+x-1>x+1, 4x >3,

15.2. 3naiitu 3aranpHe 3HIKEHHS LiHK B %, SKIIO I[iHY HAa TOBAp 3HHM3MJIM
crouatky Ha 15%, a 3rojjom — Ile HAMOJOBHHY BiJ Mepuioi 3HWKKH (TOOTO Ha
7.5%), nerko B MNpsAMOMY IMepepaxyHKy IiH. SKIIo mepBHHHA IiHA TOBapy
nopiBHIOBana 1, micims mepmoro 3HuxkeHHs maemo (.85, a michmst npyroro —
0.85[0.925 =0.78625 =

=1-0.21375 . Tomy 3aranpHe 3HWKEHHS IIHU B % ckianae 21.375%.

15.3. Po3p’s13aHns KyOiuHOrO piBHSHHS HANIPOCTIilIE BECTH BrajaBIlM OJIUH
KOpPIHb 3a TEOPEMOI IIPO pallioHaJIbHI KOpeHI OaraTouneHa 3 UMMM
koedimientamu (B 1boMy Bumaaky x = 1). Ilicias po3kinagaHHd Ha MHOKHUKH
MOIIIYK III€ TBOX KOPEHIB 3BOJAUTHCS IO PO3B’I3aHHS KBaIPATHOTO PIBHSIHHS:
BHx+1=3x% = =32 +x+1=0 X -x*-2%+2x—-x+1=0 =
x =1,
e xXx-D-2xx-1D-x-1D)=0e x-DE*-2x-1)=0 = |x=1-42,
x=1+4/2.

15.4. Po3p’s13anns  torapu(MiuHOrO piBHSHHS IICIA IEPEXOAY OO CILILHOIO
3HaMEHHHUKa BEJIEThCS 332 CTAHJAPTHOIO CXEMOIO MEPIIOro THITY:

lg (Vx+1 +D/Ig (Ax-40)=3 = Ig(Jx+1 +1)=31g (¥x-40) =

o lg(Jx+1 +1)=1lg(x—-40) = Jx+1 +1=x-40.

1106 He MiZHOCHTH MO KBAApaTy, IO NPU3BEAE IO MOSBH «HE3PYUHUX» BETHKHX
gycen, 3p00UMO 3aMiHy x +1 = a. OTpumMaeMo:

=7
a+1=a*-1-40 = i>~a-42=0 = {“ ’

a=-6.

Teneps BiAMOBI A OTPUMAEMO 3BOPOTHOIO 3aMI1HOIO:

Vx+1=7, x +1=49,
Jx+1=-6, x 04,

15.5. Po3B’s13aHHs. CHCTEMH CUMETPUYHHMX DIBHSAHb BUKOHYETHCS CTaHAapPTHUMHU
METOJIaMH TiCIIsl IOJIaHHS PiBHAHD Y€pe3 CyMy 1 I0OYTOK 3MiHHHX:

= x =48.
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JVx +fy =5, Vx+.y =5, Jx+4[y =5, Jx +.[y =5,
x+y=13, x +y)?* =2 fxy =13, 25-2/xy =13, Jo=6,
3a Teopemoro Biera, +/x Ta [y € KOPeHAMM KBaApaTHOro PiBHAHHS

z=2,

2 _ -0 o
z2=5z+6=0 L:&

Jx =2, x=4,
y =3, y=9,
9

Tomy Maemo 1Bi mapu pillieHb:

16.2. Po3p’s13aHHs  ippalliOHANILHOTO PIBHSAHHSA A€ CTaHAAPTHEM HIISXOM
MiTHECEHHST J0 KBaApary Tak, o0 Koe(dillieHTH MpU CTApIIOMY CTEMeHi X
CKOpOYyBaIHCS 00 POOWITUCS SIKOMOTa MEHIITMMH 32 MOJTYJIEM:

Vx+Va+11 + Jx—x+11 =4 o Jx+Jx+1l =4 - Jx-Ja+1l =
=X+ Jx+11 =16 = 8yx—-+Vx+11 +x = Vx+11 = Zyx—~/x+11 =16 —2+x+11

<~

e 16(x— Vx+11) =64 —16V/x+11 +(x+11) « 16x=64+x+11 = 15x=75 =
= x =35. [lepeBipka miATBEPIKYE, IO PO3B’A30K 3HANACHO BIPHO.

16.3. Po3p’s13anns  gorapu(Mi4HOrO piBHSAHHS IICIS IEPEXOLY OO CHUIBLHOI
ocHOBH (.5 BUKOHYETBHCSI CTAHJIAPTHO 3a MEPIIOI0 CXEMOIO:

logos (x—1)—log, (x+1)=1 < logps (x— 1) +logps (x+1)=1=

=logos [(x—Dx+1D]=1 « x*-1=05 = x*=1.5 = x=%4/15.

Big’emauit po3B’s30k HE HAJICKUTh 00JIACTI BHU3HAYEHHS Jorapudmy, TOMy
BiJMOBiAbL €AMHA: X = +/15.

16.4. Po3p’s13aHHS NOKA3HMKOBOI'O PIBHAHHS BEAETHCH 3a IHCTPYKLIAMM IPYroro
THILY, KOJIM TIOKa3HUKH CTENEHs BiIpi3HAIOTLCS B JIEKiIbKa pasis. 132 — 613 + 5 =

0.

9

3amiHOI0 @ = 13" oTpuMaemo: a® — 6a +5 =0 < [a

13" =1, {x =0,

Tenep moBepHEMOCS 10 X : L3X _ s

x=log,;5."
16.5. Po3p’s13aHHs cTaHAapTHOI HEPIBHOCTI, IO MICTUTh MOIYJI, HIe MUIAXOM

BIIKJTQIaHHS HA YMCIIOBOI OC1 KOPEHIB BHpA3iB T1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
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3HaKIB I[MX BHUpaA3iB HA 1HTEpBaJIaxX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:
lx=1|>1-x+]|x]|

x <0,
1-x>1—-x—x,

x 00,
0<x<l,
= |x00, & x>2.
1-x>1-x+x,
x>2,

x>1,
x—-1>1-x+x,

17.2. Po3p’s13aHHs  ippallioHaIBHOTO pPIiBHAHHS BHUKOHAEMO IIiJHECEHHAM JI0
KBaJpary 1 MPUBEICHHIM BHUpPa3iB J0 CMUIHLHOTO 3HAMEHHHUKA!

— - — x+7 _ o x—1
Ja+D I x+2 =3 Ja-1) / JBx D=5 =9 =
=>x+7Bx-2)=9x-1)(x+2) = 3x>+19x - 14 =9 +9x - 18 =

x=2,

- 6x*-10x-4=0 = 1
xX=-—.

3

. 1 . . o
HCpCBlpKOIO BIICBHUMOCH, IIIO x=—§ — CTOPOHHIM KOpPIHb, a x=2 - ITYKaHnuH1

pO3B’SI30K.

CropoHHIN KOPiHb — He pe3ynbTaT MOMIIKH! Y X0/l PO3B'SI3KYy MU CBiJIOMO
MUY HAa BUKOPUCTAHHS JIOTIYHOI omeparii = 3aMiCTh < TMpHU MiJHECeHHI 10
KBaJpary oJig cnpoweHHs po3esa3ky. MoxknHa Oyino O KOpPHUCTYBaTHUCA TUIBKU
oTepalisiMi < , TOJII PO3B'sI3aHHsI OyJ10 6 OUIBIIT TPOMI3AKUM, ajie He MOTpedyBaIo
0 10aTKOBOI MEPEBIPKU OTPUMAHUX KOPEHIB.

17.3. Po3p’s13anHst  Takoi HEPIBHOCTI  BHUKOHYETHCS  CTaHAAPTHO  METOJOM
IHTEepBAJIIB:
(x +3)(x = 2)/(x +1)*>0.
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Bignosigs: (x <—=3) U (x>2).

17.4. Po3B’s13aHHs MOKa3HUKOBOI'O PIBHSAHHS [OJISATAE B IPOCTOMY IPUPIBHIOBAHHI

MOKA3HUKIB MPU OJHAKOBIM OCHOBI:

10" — 55122 = 950 = 10* — 57'22000" = 950 = 10" = LOI = 10°=100 = x =
1_7
20

2.

17.5. Po3p’s13anHs  norapuMi4HOrO pIBHSHHS TPETHOro TUly (Iorapudmu B
TIOKa3HUKY CTETICHS), BUKOHYETHCS JIOTapU(PMYyBaHHSIM 000X YaCTUH PIBHSHHS TI0
Tilf OCHOBI, IIIO BXKE €, 3 MOJAJIBIIIOI0 3aMIHOIO:

x#-4=0.0001 < Igx'®-*=1g0.0001 = (g x —4)lg x = —4. 3aminor0: a =g x
otpuMaemo: (a—4)a=—4 < a*>—4a+4=0 = a=2.

Bianosiae oTpruMaemMo 3BOPOTHOIO 3aMiHOO: Ig x =2 < x = 100.

18.2. Po3p’s13anHs  ippalliOHANILHOrO pIBHSAHHSA #€ CTaHOAPTHUM [UISAXOM
MmiTHECEHHST J0 KBaApary Tak, o0 Koe(dillieHTH MpU CTApIIOMY CTEMeHi X
CKOPOYyBAIUCS 00 POOWITUCS SIKOMOTa MEHIITMMH 32 MOJTYJIEM:

2JBx+2) = J(6x) =2 = 2 /Bx+2)=J(6x)+2 = 4(3x+2) =4+ 4 [(6x) +6x =

e 6x — 12 = 4,/(6x). [Ilo6 HEe OoTpUMaATH BEIUKUX «HE3PYUHUX» KOE(III€HTIB,

b

[ToBeprarounce A0 x,

3aMiHOIO a = ,/(6x) orpumaemo: > —4a —12=0 - {a
J6x =6,

OTPUMAEMO: = 6x=36 < x=6.

Jéx =-2,

18.3. Po3p’si3anHs  Takoi HEPIBHOCTI BHKOHYETHCS  CTAHIAPTHO  METOIOM
IHTEepBAJIIB:
x+3)(x=2?%/(x+1)>0.
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Bignosine: (x<-3)U (-1 <x<2)U (x>2).

18.4. Po3p’s13aHHs MOKAa3HUKOBOI'O pPIiBHAHHS BEIETHCS 32 IHCTPYKIISIMHU IS
KOHCTPYKIIi#l epuIoro TUILY, B SIKUX MOKa3HUKH CTEINIEHS BIAPI3HAIOTHCS HA YHUCIIO.

4% = 3¥0.5 = 36405 _ 92x-1 , gx 4 2-1[4% = 305[Fx 4 3-05[Fr 4x(1 + %) — 3x(\/§ +%)

- (f) _42 =15
3

18.5. Po3p’s13anHs cTaHmapTHOI HEPIBHOCTI, IO MICTUTh MOIYJI, HIe MUIAXOM
BIIKJTQIaHHST HA YMCIIOBOI OC1 KOPEHIB BHpA3iB TI1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HaKIB I[MX BHUPA3IB HA 1HTEpBaJIaX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIAMIOBIIHUM 3HAKOM:

[2x—1]|=1-3x+]|x]|.

x <0,
1-2x=1-3x—x,

g
0<x<05, g< 05— 005
1-2x=1-3x+x, = |UExsls, = UsL=o.
x U4,

x>05,
2x—-1=1-3x+x,

19.2. Po3p’s13aHHs  ippalliOHANLHOTO PIBHSAHHS A€ CTaHAAPTHEM  HLISXOM
MITHECEHHS 70 KBaJApaTy Tak, 00 KOe(IIEHTH TMPU CTApIIOMY CTENEHl X
CKOpOUYyBaJIUCSA a00 POOUITUCS IKOMOTa MEHIITUMU 32 MOJTYJIEM:

Ja2-3x) = JGx+1) =1 = J12-3x) = JBx+]) +1 =
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e 12-3x=3x+1+2C3x+1) +1 « 2,/Bx+1) =10—-6x = JBx+1) =5 —3x.

[IIo6 3amo0irTi MOSIBI BEIMKUX <«HE3PYUHHX» KOE(DIIEHTIB, 3pOOMMO 3aMiHy:
a = \/(3x+1). Po3B’s13aB1111 piBHAHHS BITHOCHO @, OTPUMAEMO:

a=2, . .
a+4a-6=0 = [ -3 IToBepTatounch 10 X , OTPUMAEMO OCTATOUYHY BIJTIOB1/Ib:
V3x +1=2,
e 3x+1=4 < x=1.
V3x +1=-3,

19.3. Po3p’s13anHs  Takoi HEPIBHOCTI BHKOHYETHCS  CTAHIAPTHO  METOIOM
1HTEpBaTiB:
(x+3)(x—-2)*(x—-1)>0.

Bignosine: (x<-3)U (1 <x<2)U (x>2).

19.4. Po3B’s13aHHA TOKa3HUKOBOTO piBHAHHA 7° + 7! = 2% + 2*! xpame mowaru 3i
3BEJIEHHA MOJ10HUX, TOOTO BUHECTH 3a AYKKH B JIiBIi 1 IpaBiii YaCTHHAX BHpa3 B
O/IHAKOBOMY CTEIEH1 X, B IIbOMY BHUIAJKY — (x — 1):

T 7% =212+ 2%) = T +1)=2"12+1) = 7718 =2%13,

Tenep HE0OX1THO MEPEHECTH BCE, IO MICTUTh X B MOKAa3HUKY CTEMEHS, B OJHY
YaCTHHY PIBHSHHS, a BCE, 1110 HE MICTUThH — B 1HIIY. B pe3ynbpTaTi oTpumaemo:

7718 =213 = (7/2)~'=3/8.

[Ticns norapudmyBaHHs 32 OCHOBOIO 7/2 piBHSHHS NiepecTae OyTH MOKA3HUKOBUM, 1
HOro po3B'si3aHHA CTA€ TPUBIATILHUM:

(7/2)*'=3/8 = x—1=1logs> (3/8) = x=1+1logy (3/8) =logs» (3/8[1/2) =

:10g7/2 (21/16)

KomenTap 11010 «He Kpyrioi» BiAMOBIII JUB. PO3B’A30K 10 3afaui 12.2.

19.5. Po3p’si3anns gorapuMigyHOro  pIiBHSAHHS ~ BHUKOHYEMO  IOCIiZIOBHO
3aCTOCOBYIOUM BU3HAUCHHS JIOTApUPMY:

1
10g1/3 10g1/2 x=-1 - 10g1/2 X=3 = x= g
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20.2. Po3p’s3anHs  ippallioHaABHOrO piBHAHHS #a€ CTAaHIAPTHUM IILIIXOM
MiTHECEHHST J0 KBaApary Tak, o0 Koe(dillieHTH MpU CTapIIOMY CTEMeHl X
CKOpOUYyBaJIUCSA a00 pOOUITUCS SKOMOTa MEHIITUMU 32 MOTYJIEM:

Jox-4H=Jx+35) =1 = J2x-4) = Jux+5 +1 = 2x—4=x+5+2Jx+5 +]
= 2J(x+5) =x—10.

[I106 3amo0irTH MOsBi BEIMKUX «HE3PYUHUX» KOE(DIIIEHTIB, 3p0OUMO 3aMiHy:
a= /(x+5). Po3p’sg3aBuu piBH;IHH;I BITHOCHO a, OTPUMAEMO:

P -20-15=0 o {“‘

’3 [ToBepTatourch A0 X, OTPUMAEMO OCTATOUYHY
a = —o.

BI/IIIOB1Ib:
Jx+5=5,

= x+5=25 = x=20.
Jx+5=-3,

20.3. Po3B’s3aHHs  Takoi HEPIBHOCTI BUKOHYETbCS CTAHAAPTHO  METOIOM
IHTEpBaTiB:
(x+3)(x—-2)7%/(x+1)<0.

Bignosige: =3 <x < -1.

20.4. Po3B’s3aHHs MOKa3HUKOBOIO PIBHAHHS IOJIATa€ B IPOCTOMY IPUPIBHIOBAHHI
MOKA3HMKIB MTPU OJTHAKOBI OCHOBI:
1
95 3
23 =§51213x [, 23X =92"% 4 3x=2 o ¥2=] o x=+1.
X
20.5. Sxumo crnoyatky 4uciIo JAOPIBHIOBANIO X, TO Micis 30iabmieHHs Maemo 1.1x, a

nicns 3menmeHHs — 0.9[(01.1x) = 0.99 x. Tomy 4nciIO 3MIHUTHCA, a caMe, CTaHe Ha
1% MeHIIIEe IT09YaTKOBOTO.

21.2. Po3B’s3aHHS. ~ TPUTOHOMETPMYHOTO  DPIBHAHHS  JIEFKO  3HAXOJUTHCS
MEPETBOPEHHAM CYMH TPUTOHOMETPUYHUX GYHKIIN y 100yTOK, a TOJOBHA
CKJIQJIHICTh MOJIATAE Y B1I0OP1 KOPEHIB:

sin 2x + sin x = sin (3x/2) < 2sin (3x/2)[dos (x/2) = sin (3x/2) =
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m{%ﬂ=o, = k0z,
2 sin (3x/2) [cos (x/2) = 0.5] =0 = - -
cos(fj:l, £=i£+2m,nDZ,
2/ 2 2 3
o= 27k ¢ 07 Jami € nBa NUIAXW: CTPOTO BHUPINIYBATH METOJaMU
37 ’ HiodaHTOBUX PIBHSIHB MPOOJIEMY MOKIMBOTO MUTAHHS

o= 12_7T +dm.n0Z. MEPETHHAHHS KOPEHIB a00 YBaXXHO PO3TJSHYTH BCE IIe

3, Ha TPUTOHOMETPUYHOMY Kol (o mpoctime). Ha
MaJIOHKY J100pe BUIHO, IO JAPYTrUd pO3B'SI30K, IO
MO3HAYEHUN  XPECTHKOM, I[IJIKOM 3HAXOAUTHCS Y
MepumomMy, 10 TO3HAYCHUHW KpyXKEdKamMu. Tomy
BIIMOBIL Oy/Ie TaKOIO:

xzzf,kmz

21.3. Po3p’s3aHHs  KyOi4HOrO pIBHSAHHS HAMIIPOCTillE BECTH BraJaBLIM OJIUH
KOpPIHb 3a TEOPEeMOI0 TPO pallioHaIbHI KOpEHI OaratouneHa 3 LUIMMH
koedimientamu (B 1boMy Bumaaky x = 1). Ilicias po3kinagaHHd Ha MHOXKHUKH
MOIIYK I1I€ IBOX KOPEHIB 3BOJIUTHCS 10 PO3B’sI3aHHS KBAAPATHOTO PIBHSIHHS, aje B
IIbOMY BHIAIKy KBaJpaTHE PIiBHAHHA x°— 1 =0 HACTIIBLKM HPOCTE, IO 3HAYECHHS
yCiX TPHOX KOPEHIB CTAIOTh OYEBUTHUMHU IIIE MepeOiroM po3KiIaay Ha MHOXKHUKH:
X+2x%-x-2=0 2x+2)-x+2)=0 = x+2)(x*-1)=0 -

x=1,
= (x+2)x-Dx+1)=0 = |x=-1,
x=-2.

21.4. Po3B’s3aHHs OO 3aBJAHHS HABEAEHO B PO3B 3Ky 10 3aBaaHHs 7.4.

21.5. Po3B’s3aHHs CTaHAAPTHOI HEPIBHOCTI, IO MICTUTH MOAYJ, HIE ILIAXOM
BIIKJIQIaHHS HA YMCIIOBOI OC1 KOPEHIB BHUpA3iB T1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HaKiB IMX BUpPAa3iB Ha IHTEpBaJaX HEMEPEPBHOCTI Ta PO3KPUTTS MOIYIIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:

|x|—|x—-2]=2.
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x <0,
-x+x—-2=2,
Osx<2. XBS’ >9
x+x—2=2’ And X 7c>x— .
x=2,
x=2,
_x—x+2=L

22.2. PesyapraT po3B'A3Ky JAHOTO IppalliOHAIBHOTO PIiBHSHHS JETKO Oa4yuTd 3
OLIHKHU:

V(25 ++/x> +3) = /25 =5 > 3, ToMy piBHAHHS PO3B'SI3KiB HE Mae.

22.3. Po3B’s3aHHs TaKOi HEPIBHOCTI BUKOHYETHCS [IEPEHECEHHSIM B OJJHY CTOPOHY,
PO3KJIaICHHSIM Ha MHOYKHUKH Ta 3aCTOCYBaHHSIM METOJy IHTEpPBaJIiB:

2 _ 2 _ 2 _ 42 —
X fx+4<]r® X fX+4—1<Oij Mj4 X +4<O<ﬁ §x+8<0<ﬁ
x- -4 x- -4 x- -4 x- -4
8
r—=
5

T - 2)(x+2)

Bignosine: (—2<x<1.6)U (x>2).

22.4. Po3B’s3aHHs OO 3aBIAHHS HABEIEHO B PO3B 3Ky 10 3aBaaHus 16.4.

22.5.Xoua cTaHjapTHa cXeMa CIpallioe, caMe Ile PIBHAHHS Kpallle O3B’ sI3aTH

BPAaxOBYIOUH T€, [0 CyMa MOJYJIiB HEBiJ €MHA:

Ix + 2| +[x] = 3x, ¥x+2)+x=3n {x=2
<~ <~

= x = 2.
x=0, x20,

- 9

|x+2|+|x|=3x<:>{

Bianosinb: x= 2.

23.2. Po3B’sa3aHHs KyOiuHOrO piBHSHHS HAMIIPOCTIIE BECTH BraJaBIId OIUH
KOpPIHb 3a TEOPEMOI0 IIPO pallioHaJIbHI KOpeHI OaraTouneHa 3 UMMM
koedimientramu (B 1mpoMy Bumanaky x = 1). Ilicas poskmamaHHs Ha MHOXHUKA
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TIOIIYK 1€ IBOX KOPEHIB 3BEJEThCA 10 PO3B’ A3aHHS KBaJPaTHOrO PiBHAHHS x> — 8x
+15=0:

X0 +23x-15=0 = ¥ - -8*+8x+15x—-15=0 =

e Xx—-D=-8x(x—-1D+15x-1)=0 x-1Dx*-8x+15=0 =

= x—-Dx-3)x-5)=0.

BignoBige: x;=1, x,=3, x3=5.

23.3. Po3B’sa3aHHs TaKO1 HEPIBHOCTI BUKOHYETHCS IIEPEHECEHHSIM B OHY CTOPOHY,
PO3KIaJaHHIM Ha MHOKHHMKA Ta TPHUBIAJILHUM JIOCHI/DKEHHAM KBaJpPaTHOTO
TpUYJIEHA:
x=-dH/x-1D<1l e x-Dx-1)-1<0 = x*-5x+3<0 =

5-4/13 5+4/13

<x<
2 2

<~

.

23.4. Po3B’s3aHHs  TIOKAa3HUKOBOTO PpIBHSAHHS BHMKOHYETHCS IIJIHECEHHSIM Y
KBaJIpar:

VO =05 =443 © 91 -0.5=48 = 91 =485 = x—1=logy 48.5 =

= x=1+logy 48.5.

23.5. Po3B’sa3aHHs  piBHSAHHA B I[bOMY BMIIAAKYy IPOCTIllE  BHKOHATH
HECTaHIapTHUM MPUHOMOM, III0 BUKOPUCTOBYE HEB1J €EMHICTh MOTYJIS:

Ix+2(=2 {|x+2|=2x {x+2=2x {x=2
X =X &= A d =

= x=2.
x=20 x=20 x=20

24.2. Po3p’s3anHHs KyOi4HOrO pIBHSAHHS HAMIIPOCTIIE BECTH BraJaBLIM OJIUH
KOpPIHb 3a TEOPEeMOI0 TIpO pallioHaIbHI KOpEH1 OaratouneHa 3 LUIMMH
koedimienTamu (B 1boMy Bumanky x = —2). [licns po3kianaHHsS Ha MHOXHUKU
TIOIITYK IIE IBOX KOPEHIB 3BOJIUTHCS JI0 PO3B’ I3aHHS KBaPATHOTO PiBHSHHSA:

6 +13x% +x—2=0 = 6 + 12X + x> +2x—x—-2=0 =

e (X +2) +x(x+2) - (x+2)=0 = (x+2)(6x*+x—-1)=0 =

1 1
(x+2)(x 5 )(x 3) 0.
BignoBiabe: x; = -2, xo=-0.5, x3= % )

24.3. Po3p’s13aHHs Takoi HEPIBHOCTI BUKOHYEThCS TIEPEHECEHHAM B OJIHY CTOPOHY,
PO3KJIaJJaHHs Ha MHOKHHUKH Ta JIOCJIPKEHHAM KBaJApPaTHOTO TPUUJIEHA:
x—-dH/x+1D)<1l o x—-4d/x+1)-1<0 = x*-3x—-5<0 =

3-429 3+429

<x<
2 2

<~

.
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24.4. Po3B’a3aHHs [IOKA3HMKOBOI'O PIBHSHHS BENETHCA 3a IPYrOK CXEMOIO, JI€E
MOKa3HUKH CTETICHS BiAPI3HAIOTHCS B JISKIIbKA pasiB.
5214+ 571 =250 = 5132 + 5[3* = 250. 3amino10 a = 5* oTpUMAEMO:

=25,
0.2a° +5a-250=0 = a*+25a—-1250=0 = {Z=_5o

BiamoBinp oTpruMaeMo MOBEPTAOUUCH BiJl @ 10 X: 5 =25 < x =2.

24.5. Po3B’sa3aHHs piBHAHHS, 0 MICTUTh MOIYJb, B IIbOMY BHIIAJIKy HANIIPOCTIILE
BUKOHATH TMO30aBUBIINCH BiJ MOMAYJIB MIJHECEHHSIM B KBajpaT, II0 MOMKJIUBO
3aBJISIKM HaIepe]l BiIoOMOI HEB1J €eMHOCTI MPaBOi Ta JIiBOT YaCTHH:

x=2,
|x+2[=2x| = (x+2)=4x> =« 3’ -4x-4=0< | 3

X = _5 .
25.2. Po3B’sa3aHHs  KyOiuHOrO piBHSHHS HAMIIPOCTIIE BECTH BraJaBIId OIUH
KOpPIHb 3a TEOPEeMOI0 TIPO pallioHaIbHI KOpEH1 OaraTouneHa 3 LUIMMH
koedimientamu (B 1mpoMmy BUMaaky x =2). Ilicma po3kianaHHs Ha MHOXHUKH
MOIIIYK III€ TBOX KOPEHIB 3BOJAUTHCS JIO PO3B’I3aHHS KBaIPATHOTO PIBHSIHHS:
BH+13x2+x-62=0 = X -2x*+15x> = 30x +31x - 62 =0 =
e XPx=2)+15x(x-2)+31(x-2)=0 = (x—-2)(*+15x+31)=0 =

x=2,
= | —15%4/101
X ——2 .
. . -15++/101
BignoBiab: x; =2, xp3= -

25.3. Po3B’sa3aHHs OO 3aBIAHHS HABEIEHO B PO3B’A3KY 10 3aBmaHus 24.2.

25.4. Po3B’s3aHHs TIOKa3HUKOBOTO DIiBHSHHA IOJAra€ B JiJEHHI Ha OIMH 3
KBaJIpaTiB 3 MOJAIBIINM PO3B’SI3aHHSAM PIBHSIHHS SK KBaJIpaTHOTO (KOHCTPYKILiS
JIPyTOro TUILY):

2% 2° 3 2" (2) 2\ —1%45
+6"'=9 o ——+—F-1=0 = (—) +(—j -1=0« (—j =—\/_ -

3™ 3™ 3 3 3 2

(2)"_\/3—1 451
e || =——— = x=log, ——.
3

3 2 2

25.5. Po3B’sa3aHHs piBHAHHSA, 0 MICTUTh MOIYJb, B IIbOMY BHIIAJIKy HANIIPOCTIILE
BUKOHATH MO30aBUBIIMCH BiJl MOJYJIB MIAHECEHHSIM B KBaJpaT, IO MOXJIHUBO
3aBJISIKM HaTepe]l BiIOMOI HEB1J €eMHOCTI MPaBoOi Ta JIiBO YaCTHH:
|x+2|=2lx—-5| = (x+2)2=4(x—5)° = x>’ +4x+4 =4x> - 40x + 100 =
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x=12,

22+14
©3x2—44x+9620<:>x1,2=T=> 8
3

X ==

26.2. JlocnimKeHHs TPUTOHOMETPUYHOIO PiBHSIHHS HANIPOCTIIIE BECTH ILIIXOM
oJaHHs 000X YaCTUH PIBHSIHHS Yepe3 Sinx U COSX:
2(cos x — sin x)/sin 2x = (ctg x — tg x)/(cos x —sin x) <

2(cosx —sinx) _ cos® x —sin’ x —2sinx

it : = - : & ——— — =0. Pimmens HEMAE.
2sin x cos x sin x cos x(cos x — sin x) sin x cos x

26.3. Po3B’sa3aHHs HEPIBHOCTI BUTIKAE 3 JIOCIIKEHHS KBaJPATHOTO TPHOXYJIEHA:
x—dHx+1)<0 = -1 <x<4.

26.4. Po3B’430K  IOKAa3HUKOBOTO  PIBHSAHHS  OTPUMYETHCA  IEPEHECEHHAM
MOKAa3HUKOBUX (PYHKIIIM B OJTHY 3 YACTUH PIBHIHHS:

4-x
62x+4 — 2x+SBSx - 32x+4DZx+4m-x-SB—3x =] o 34-xmx—4 =1 & (%j =1 o 4—-—x=0

=4

= x=4,

26.5. Po3B’s3aHHs PiBHAHHSA, 1[0 MiCTHTh MOIYJIb, B IbOMY BHIIAJKy HAWIPOCTIIIE
BUKOHATHU TMO30aBUBIIKCH BiJl MOJIYJIB MiAHECEHHSIM B KBaJpaT, IO MOXIJIHUBO
3aBJISIKM Hamepe]l BiIOMOI HEB1 €eMHOCTI MPaBOi Ta JIiBOT YaCTHH:

|x=2]=2lx+5] « (x=2)*=4(x+5) « 3x*+44x-96=0 = | 3

27.2. Jlns po3B’A3Ky TPUTOHOMETPUYHOIO PIBHSAHHS CKOpHCTaeMOcs (GOpMyJIaMu
3HIDKEHHS CTEIICHS:

sin* x + cos* x = cos? 2x + 0.25 < (sin® x + cos? x)?> — 2sin? xcos? x = cos?2x +0.25
p=—1

= 1-0.5sin’ 2x =cos> 2x + 0.25 = 4 —2sin’*2x =4cos*2x - 1 =

= 4—=(1-cosdx)=2(1 +cos4x)+1 = cosd4x=0 = 4x:§+Trk,kDZ, <
ax:§(1+2k),kDZ.

27.3. Po3B’s13aHHsI TaKOi HEPIBHOCTI BUKOHYETHCS TIEPEHECEHHAM B OJIHY 3 YACTHH
PIBHSIHHSI, PO3KJIAJIaHHAM HAa MHOXHUKH 3 TOJAJBIINM  CTaHIaPTHUM
JOCIIKEHHSIM KBaJIpaTHOTO TPUWJICHA:

=Hx-1D>1 = x=-D/(x-1)-1>0 = ¥*-5x+3>0 =
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5= \/_

e <22y (x >5+J—

27.4. Po3B’a3aHHs LLOIO 3aBJAaHHS HABEJAEHO B PO3B’A3KY 10 3aBaanus 24.4.

27.5. Po3B’sa3y10un Li¢ PIBHSAHHS, HAWOPOCTIIIE I030aBUTHCH MOAYIIB ILIIXOM
MiTHECEHHS 10 KBapaTy:
[x+2|=2lx—-4]| = (x+2)P2=4(x—-4)> = 3x? -36x+60=0 = x> —12x +20=0

=4
x=2,
=4
x =10.
28.2. [lnst po3B’sI3Ky TPUTOHOMETPHYHOIO PiBHSHHS CKOPHCTAEMOCS (popMysiaMu

3HUIKEHHS CTEIICHS:
cos x[dos 2x = 0.5[dos 3x = 0.5(cos x + cos 3x) =0.5[dos 3x = cosx=0 =

@x:§+rrk,kDZ.

28.3. Po3B’s3aHHs OO 3aBIAHHS HABEIEHO B PO3B’A3KY 10 3aBmaHus 27.3.

28.4. Po3B’s13aHHs MOKa3HUKOBOTO PIBHAHHS IOJIATa€ B IPOCTOMY IPUPIBHIOBAHHI
MOKA3HMKIB CTETEHs MPH CIIbHIN OCHOBI:
Q05 = 3 o QD05 = 9025 o 2 —x - (05=025 = 4> -4x-3=0 =

28.5. Po3B’sa3aHHs CTaHIAPTHOI HEPIBHOCTI, MIO MICTHTH MOAYJ, M€ IUIIXOM
BIIKJIaIaHHST HA YMCIIOBOI OC1 KOPEHIB BHpA3iB TI1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
3HaKiB IIUX BUPAa3iB HA 1IHTEpBaJaX HEMEPEPBHOCTI Ta PO3KPUTTS MOIYIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BiIMOBITHUM 3HAKOM::

|x+2|=2x+1.

= = x=1.
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29.2. Po3B’s3aHHs 1IOT0O 3aBJAHHS HABEJEHO B PO3B’ 3Ky 10 3aBaaHHs 22.2.

29.3. Po3B’sa3aHHs TaKO1 HEPIBHOCTI BUKOHYETHCS IIEPEHECEHHSIM B OHY CTOPOHY,
PO3KJIalaHHsIM Ha MHOKHUKH 1 3aCTOCYBaHHAM METO/Y iHTEPBaIIiB:

2 _gx 2 _gx 2 _gx _ L2
x2—5+4s1©x25+4_1s0©x 5-:4x+4s0@
x" -4 x° -4 x° -4
— 5% x _ glogs8
5 +8£O<:> 5 -5 >
x* -4 (x=2)(x +2)

Jlani aHamizyeMo OKpEMO 3HAKW YHCEJIhbHUKA 1 3HAMEHHHKA Ha JBOX MapajieIbHUX
YUCIIOBUX MPAMHUX 3 OJHAKOBUM Macmrabom 1 croinbHuM Hynem. lllykanuii
pe3yNbTaT JOCITAE€ThCA B ABOX BUMAAKAX: YHCEJIbHUK HEBIJ €MHHM, a 3HAMEHHUK
[MO3UTUBHUM a00 YUCEIbHUK HEMOMAHIN, a 3HAMEHHUK HETATUBHUMN.

) /Log58

Bignosigs: (-2 < x <logs 8) U (x >2).
29.4. Po3B’g3aHHs LLOIO 3aBJAaHHS HABEJIEHO B PO3B’A3KY 10 3aBaaHus 16.4.

29.5. Po3B’s3aHHs TaKoi HEPIBHOCTI BUKOHYETHCS PO3KIJIAJAHHAM HA MHOXHUKH 1
3aCTOCYBAHHSIM METOJy IHT€pPBaJIiB:
(FP=2x=-8)(x=-2)>0 = (x +2)(x —4)(x—2)>0.

[\S]
[\o]
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Bignosine: (-2 <x<2)U (x >4).

30.2. Po3B’s3aHHs. TPUTOHOMETPUYHOIO pPiBHAHHS 0a3yeThcs Ha IEPETBOPEHHI
PIBHOCTI Ha I0OYTOK MPOCTUX BHUPA3iB, 10 TIOBUHEH JIOPIBHIOBATH HYJIIO:

i i .3 . 3x 1
Sln2X+SlnX:COS£ <@Q,Sll'l—xtbosf:Cosf = 2cos f(SIIl _x__):()@
2 2 2 2 2 2 2
T
008520, §=E(I+2k),kDZ, x=m1+2k),k0Z,
= PN - p
3x 1 3 T = (-1 =
sin?x:5, %:(—1)"g(1+6n),nDZ, x=(-D 9(1+6n),nDZ,

OO6uBa pO3B’SA3KK MIAXOIATH 1 HE MalOTh MEPETUHIB, OCKUTBKY (1 + 671) HIKOIU HE
MOAUIMTHCS Ha 3 1 TUM O1j1bIie Ha 9.

30.3. Po3B’s3anHs  KyOiuHOrO pIiBHSHHS HAMIIPOCTIIIE BECTH BraJaBIId OIUH
KOpPIHb 3a TEOPEMOI0 IIpO pallioHaJIbHI KOpeHI OaraTouneHa 3 UMMM
koedimienTamu (B 1boMy Bumanky x =-—1). Ilicins poskiiagaHHs Ha MHOXHUKU
TIOIITYK IIE IBOX KOPEHIB 3BOJIUTHCS JI0 PO3B’ I3aHHS KBaPATHOTO PiBHSHHSA:

=2 +x+4=0 = X+ x> =32 3x +Hx+4 =0 =

o Xx+1D)-3xx+1D)+4(x+1)=0 = (x+1) (x*-3x+4)=0.

Ockinbku piBHsAHHA x> —3x + 4 = 0 gilficHEX KOpPEHiB HE Ma€, TO BraJaHHuil KOPiHb €
€IMHUM PO3B’sI3KOM X = —1.

30.4. Po3B’s3aHHs OO 3aBJAHHS HABEIAEHO B PO3B’A3KY 10 3aBaaHHs 7.4.

30.5. Po3B’sa3anns 1i€i 3a1a4i 3BOJUTHCS 0 CKIIAJAHHA i PO3B’A3aHHS IPOCTOTO
piBHsaHHS. [licns 3mMenmenHs x Ha 10%, mu otpumaemo Bennuuny (0.90¥), a micns
3meHieHHs me Ha 20% —[(0.904)[0.8]. B pe3ynbraTi OTpUMaHO piBHSHHS:

0.8[0.9¥ =230 « x=230/0.72 =575/18.

31.2. Po3p’s3anHs  ippallioHaAbHOrO pIiBHAHHS #a€ CTAaHIAPTHUM IILIAXOM
MiHECEHHST J0 KBaApary Tak, o0 Koe(dillieHTH MpU CTApIIOMY CTEMeHi X
CKOpOUyBaJIUCSA a00 pOOUITUCS IKOMOT'a MEHIITUMU 32 MOJTYJIEM:

J2x—4) +J(x+5) =5 = J2x-4) =5-Jx+5) =
=>2x—-4=x+5-10{(x+5) +25 = 10 /(x+5) =34 —x.
[[lo6 HE oTpuMaTH BEIMKUX KOEQIIIEHTIB, 3p0OMMO 3aMiHy: a = /(x+5). B

. a=3,
pesyabTati orpumaemo: a* + 10a — 39 = 0 - L__ 13 Jns  orpumanHHs

Vx+5=3,
OCTaTOYHOT'O Pe3yJIbTaTy MOBEPHEMOCS JIO X: l: e x+5=9 « x=4,

Vx+5=-13,
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[TepeBipka miaTBEPIKYE, IO PO3B’A30K 3HANACHO BIPHO.

31.3. Po3B’sa3aHHs Takol HEPIBHOCTI BUKOHYETHCS PO3KIAJAHHIM Ha MHOXHHUKH i
3aCTOCYBAaHHSIM METOJIa IHTepBaJIiB a00, SKIIO O0araTousIeHIB IBa, TO JOCIIKEHHIM
kBagpatHoro tpuwieHa: (x + 3)(x* + x + 2)(x + 1) < 0. OckiNbKku 3HAYECHHS
OararowieHa B JIPYrux JIYy)KKax MO3UTHUBHO IS YCIX X (IMICKPUMIHAHT B €MHHIA),
TO 1€ JOCIIKEHHS HE MOTP10HO.

BignoBige: =3 <x <-1.

31.4. Po3B’s13aHHs MOKa3HUKOBOTO PIBHSAHHS IOJIATA€ B IPOCTOMY IPUPIBHIOBAHHI
MOKA3HMKIB CTETEHs MPH CIIbHIN OCHOBI:
23 =647 o =8 o x=1/x & x*=1 = x==I.

31.5. Po3B’s3aHHs LHOI0 3aBIAHHS HABEIEHO B PO3B’A3KY [0 3aBaaHHs 24.5.

32.2. Po3B’s3anHs  ippallioHaAbHOrO pPIiBHAHHS #a€ CTAaHIAPTHUM IILIIXOM
MITHECEHHS 70 KBaJpaTy Tak, 00 KOe]IIliEHTH MPU CTApIIOMYy CTEMEHl X
CKOpOUYyBaJIUCSA a00 pOOUITUCS IKOMOTa MEHIITUMU 32 MOJTYJIEM:

J@x+1) +J(12-3x) =5 = Bx+ 1)+ (12 -3x) +2/@3x+1) 0J12-3x) =25 =
= 2J@x+1) 0J(12-3x) =12 = Bx+ D2 -3x) =36 = Gx+DU-x)=12 =

x=1,

= 3 -11x+8=0 = 8 IlepeBipkoro mepPeKOHYEMOCS, IO OOMIBA PO3B'I3KU
X=-=.
3

M IXOJIATh.

32.3. Po3B’sa3aHHs Takoi HEPIBHOCTI BHUKOHYETHCS CTaHAApPTHO 3aCTOCYBAHHAM
METO/Y 1HTEpPBAJIIB:
(x+3)x-2)(x—-1)>>0.

Bignosigs: (x <—=3) U (x>2).
32.4. Po3B’sa3aHHs IOKA3HUKOBOIO PiBHSHHS BENETHCS 3a IPYrOI0 CXEMOIO, KOIH

MOKA3HUKH CTETEHS BIAPI3HAIOTHCS B IEKUIbKA pa3iB.
32" =2+2% o 2% =32+ 2 = (0. 3aMiHOI0 @ = 2* OTPUMAEMO:
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a s
a>-3a+2=0 {
a=1
2% =1, x=0,
- x=1

3BOPOTHOIO 3aMiHOIO OTPUMAEMO BiJITOBI/Ib: {2" 5

32.5. Po3B’si3yemo  norapudMiuHe pIBHAHHS IIOCIIZOBHMM  3aCTOCYBAHHSM
BU3HAYEHHS Jorapudma:

1
logiploginx=-1 < logizx=2 < x= %

33.2. Po3B’s3aHHs  ippallioHaAbHOrO pIiBHAHHS #a€ CTAaHIAPTHUM IILIIXOM
MITHECEHHS 70 KBaJpaTy Tak, 00 KOEPIIIEHTH MPU CTApIIOMYy CTEMEHl X
CKOpOUYyBaJIKUCSA a00 pOOUITUCS IKOMOTa MEHIITUMU 32 MOJTYJIEM:

2/Bx+2) +,(6x) =6 = 2./3x+2) =6 — J(6x) = 4(3x + 2) = 36 + 6x -

12/(6x) <

= 6x + 12,/(6x) —28 = 0. s 3pydyHOCTI 3aMKCiB 3p0OUMO 3aMiHy: a = ,/(6x). B

. a=2, .
pesynbrari otpuMaeMo: a’ + 12a — 28 = 0 = { 3BOPOTHOIO 3aMIHOIO

a=-14
) ) Vox =2, 6 4 2 n ) )
OTPUMAEMO BIAIOBIIb: = bx =4 = x = —. llepeBipka miaTBEPIKYE,
6 = -1 4. 3 PEBIp PIKY

10 PO3B’ 30K 3HANIEHO BIPHO.

33.3. Po3B’sa3aHHs HEPIBHOCTI OTPUMAEMO JOCIIIHKEHHIM KBAJAPATHOIO TPHUJICHA:
x+3)/(x+1)<0 & -1 <x<-3.

33.4. Jlns po3B’s3aHHs [MOKa3HUKOBOI'O PIBHSAHHSA CKOPHUCTAEMOCS MOHOTOHHICTIO
MOKAa3HUKOBOI (PYHKIIIT:

4% =3 =31 4 2% o 4% =3%+ 3% + 2% QOueBumHmil po3B’A30K X = 2 JIETKO BraJaTH.
Pozninumo o6uaBi yactuHu piBHSHHA Ha 4. OTpuMmaemo B JiBiii yactuHi 1, a B
IpaBiif — CyMy HENepepBHUX MOHOTOHHO criaaarounx (yHKIii. ToMy crnipaBeamsi
TBEPDKCHHS:

X X 2 2
= 30 <4
34 2 34 2
X X 2 2
cea= 30 4 W
34 2 34 2
OTxe, IHIIUX PO3B A3KIB, KPIM X = 2 HEMaE.

33.5. Po3B’s3aHHs CTaHAAPTHOI HEPIBHOCTI, IO MICTUTH MOMYJ, W€ ILIAXOM
BIIKJTaIaHHST HA YMCIIOBOI OC1 KOPEHIB BHUpA3iB T1Jl 3HAKOM MOJYJIsl, BU3HAYCHHS
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3HaKIB I[MX BHUpaA3iB HA 1HTEpBaJIaxX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:
[2x=1|=1+]x]|.

_x<0,
—2x+1=1-1x,

0o
0<x<05, x—o’ x=0,
—oxHl=l+x, VT T k=2

x=2,
x=205,
2x-1=1+x,

34.2. Po3B’sa3aHHs  ippallioHaJbHOTO DIBHAHHS HJ€ CTAHIAPTHUM IIUIIXOM
MITHECEHHS 70 KBaJApaTy Tak, 00 KOe]IliEHTH TMPU CTApIIOMYy CTEMEHl X
CKOpOUYBaJIHCs 200 pOOWIINCS IKOMOTA MEHIIIMMH 32 MOJTYJIEM:

Jax+7) +Jx-2) =5 = Jx+7) =5-Jx-2) =
=>x+7=25-10J(x-2) +x—-2 = 10 J(x-2) =16 « x—2=2.56 = x=4.56.
[TepeBipka miaTBEPIKYE, IO PO3B’A30K 3HANACHO BIPHO.

34.3. Po3B’a3aHHs HEPIBHOCTI MOKJIMBO TLILKU 3@ YMOBH, 110 MOKA3HUK CTENEHS —
1iJie HEeMapHe YUCIIO:

x—-2=2k+1,k0Z, x=2k+3,k0Z,
(x+32<0 < o

x +3<0, x <=3

e x=2k+3,kUZ k<-3.

34.4. Po3p’s3aHHs [OKAa3HMKOBOIO DPIiBHSHHS BEJAEMO IIUIAXOM IEPEHECEHHS
MOKa3HUKOBUX (PYHKIIIH B OJTHY 3 YACTUH PIBHSHHS:

0.200° = 5*2*2 =190 = 0.200°-0.2500* =190 = —0.0500°* =190 =

= 10*=-3800. Pimenp HEMaE.

34.5. Po3B’sa3anHs  Jorapu(MiyHOrO pPiBHSAHHS TPETHOTO THIYy (JIorapupmMu B
MOKA3HUKY CTEMEHsI), 3HAXOUThCS JorapupMyBaHHSIM 000X YaCTHH PIBHSHHS IO
B)KE€ MIPUCYTHIN OCHOBI 1 3aIIPOBAPKCHHSIM 3aMiHU:

X8 4=0.001 = lgx#-*=1g 0.001 = (Igx—4)Igx=-3.

a=1,

3aminom0: a =g x orpumaemo: (a —4)a=-3 = a*—4a+3=0 = {
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lgx =1, {x=L

Bianoiae oTprMaemMo 3BOPOTHOIO 3aMiHOIO: [ 1000
X = .

gx=1®

35.2. Po3B’s3aHHs  ippallioHaAbHOrO pIiBHAHHS #a€ CTAaHIAPTHUM IILIIXOM
MITHECEHHS 70 KBaJpaTy Tak, 00 KOe]IIIEHTH TMPU CTapIIOMYy CTEMEHl X
CKOpOUYyBaJIKCSA a00 pOOUITUCS IKOMOTa MEHIITUMU 32 MOJTYJIEM:

Jx+ x+H,+Jx—Vx+1 =2 o AJx+dx+1l =2 = \Jx—-Jx+1l =

=Sx+ Jx+11 =4 = 4Qx-Jx+11 +x = Vx+11 = 4Qx-Jx+11 =4 =2J/x+11 =
= 40x - Jx+11) =4 —4Jx+11 +x+11 = 3x=15 = x=5.

ITepeBipka: +/5+4 ++/5-4 # 2 noKa3ye, 10 KOPiHb CTOPOHHIH, pillleHb HEMAE.

35.3. Po3B’sa3anHs  Jorapu(MiyHOrO PIBHAHHS IICAS IEPEXOAY O CIIBHOI
ocHOBH (.5 MPOBOJUTHCS 3a CTAHJAPTHOIO CXEMOIO MEPIIOTO THUITY:
logops(x—1)—loga (x+1)=2 = logps (x—1) +logps (x+1)=2 =

=logos [(x—Dx+1)]=2 = ¥*-1=025 = ¥>=1.25 = x==%4125.

Big emHauit po3B’ 30K HE HATCKHUTH 00JACTl BU3HAYEHHS JorapumigHo1 HyHKIIII.
Biamosias: x =0.54/5.

35.4 Po3B’s3aHHS ITOKa3HUKOBOIO PIBHSAHHSA BEIETHCA 3a IHCTPYKI(SAMM IS
KOHCTPYKII# APYroro THUIY, B SIKUX MTOKAa3HUKHU CTEIMEHS BiAPI3HAIOTHCS B JEKUTbKA
pasiB.

132 —2[03*+ 1 = 0. 3aminoro a = 13* orpumaemo: a° —2a+1=0 < a=1.
[TincraBuBmm 1 y piBHSIHHS 3aMiHU, oTpuMaeMo: 13* =1 < x =0.

35.5 Po3B’a3auHs  HEPIBHOCTI HANOPOCTIIIE OTPUMATH HACTYIIHUM YUHOM:
OCKUIBKH 3aBkau | x — 1 | <| 1 |+ | x|, mpoTHIe)KHA HEPIBHICTH PO3B SA3KIB HE MaE€.

[x=1|>1+]|x|=x0O0.

36.2. Po3B’sa3aHHs ippal[ioOHAILHOTO PiBHSIHHS J0CATa€ThCS IPOCTUM ITiIHECEHHAM

B KBaJIpar:
N 2_*/;: + 4-2x-+x =4, 2x++/x =0,
oex T e 27X 27x T g T k<2 -
* 2-x>0, S ree
Vx(2Jx +1)=0,  [Jx=0, =0
x<2, x<2, '

36.3. Po3B’3aHHs ILOIr0 3aBJAaHHS HABEJAEHO B PO3B’A3KY 10 3aBmaHHs 15.3.
36.4. Po3B’a3aHHs LLOr0 3aBJAaHHS HABEJIEHO B PO3B’A3KY 10 3aBmaHus 15.4.

36.5. Po3B’s3aHHs OO 3aBJAHHS HABEIEHO B PO3B’ 3Ky [0 3aBHaHHs 15.5.
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37.2. Po3B’sa3aHHs 1IbOT0O 3aBJAHHS HABEJEHO B PO3B’ 3Ky 10 3aBaaHHs 14.2.

37.3. Po3B’sa3aHHs IOKA3HUKOBOTO PiBHSHHS IIOJIArae B IPOCTOMY IIPHPIBHIOBaHHI
MOKA3HMKIB CTETEHs MPH CIIbHIN OCHOBI:

2v1 =40[(025)7 2912225 o x—1=-3 & x=-2.

37.4. Po3p’sa3auns  jorapuMiuHOro pPIBHSAHHS OTPMMAEMO 3 BU3HAYEHHS
jgorapudmy:
logoy 16 =2 < 2logy4=2 < logsy4=1 e 4=2x « x=2.

37.5. Po3B’sa3aHHs CTaHAAPTHOI HEPIBHOCTI, MIO MICTHTH MOAYJ, M€ IUIIXOM
BIJIKJTQIaHHS HAa YHCIIOBOI OCi KOPEHIB BHpa3iB IIiJI 3HAKOM MOJIYJIS, BU3HAYCHHSI
3HaKIB I[MX BHUpaA3iB HA 1HTEpBaJIaxX HEMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIATIOBIIHUM 3HAKOM:

dx—=|x—-1|>|x+1].

- - -+ ++
-1 1
[(x<-1, [(x<-1,
{4x+x—1>—x—L {6X>Q
-1<sx<l, -1<x<l, *Hb,
{4x+x—1>1+x, o {4X>l = |05<x<l, = x>0.5.
x>1,
x>1, x>1,
}%x—x+1>l+x, ﬁéx>&

38.2. Po3B’sa3aHHs IOKA3HUKOBOTO PiBHSHHS IIOJIArae B IPOCTOMY IIPHPIBHIOBAaHHI
MOKA3HMKIB CTETEHs MPH CIIbHIN OCHOBI:

2
33 =127  3*=3% o« 3—x=-3x o 2x=-3 o x= 3
38.3. Po3B’sa3anHs KyOiuHOrO piBHSHHS HAMIIPOCTIIE BECTH BraJaBIId OIUH
KOpPIHb 3a TEOPEMOIO IIpO pallioHaJIbHI KOpeHI OaraTouneHa 3 UMMM
koedimientamu (B 1boMmy Bumanky x =-—1). Ilicns poskiagaHHs Ha MHOXHUKA
TIOIITYK IIE IBOX KOPEHIB 3BOJIUTHCS 10 PO3B’ I3aHHS KBaPATHOTO PiBHSHHSA:

X+ +11x+3=0 = X +x2+82+8x+3x-3=0 =
x=-1

= 2 = = 2 = = '
PE+D+HB+ D3+ D=0« G+ D +8+3) =0 | o
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Bignosime: x;=—1, xo3=—4 + J/13.
38.4. Po3B’s3aHHs OO 3aBIAHHS HABEIEHO B PO3B 3Ky 10 3aBmanus 13.3.

38.5. Po3B’s3aHHs CTaHAApTHOI HEPIBHOCTI, 0 MICTUTH MOAYJ, HIE ILIAXOM
BIJIKJTQIaHHS HAa YHCIIOBOI OCi KOPEHIB BHpa3iB IIiJl 3HAKOM MOJYJIS, BU3HAYCHHSI
3HAKIB ITUX BHpPa3iB Ha IHTEpBaJIaX HEIIEPEPBHOCTI Ta PO3KPHUTTSI MOIYJIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:

x+|x=3|>|x-2]|.

2 3
_x<2, _x<2,
X—x+3>—-x+2, x>-1,
-1<x<2
2<x<3, 2<x<3, ) e 23 ’ 1
x—x+3>x-2, - x<5, - SXSS, =X )
x >3,
x>3, x>3,
_x+x—3>x—2, _x>1,

39.2. Po3B’s13aHHS 1IbOTO 3aBJAHHS HABEJCHO B PO3B’ 3Ky 110 3aBaaHHs 19.4.

39.3. Po3B’s3anHs  Jorapu(MiyHOrO pIBHAHHS IICAS IEPEXOAY O CIIIBHOI
OCHOBH 2 BUKOHYETHCS 33 CTAHJIAPTHOIO CXEMOKO TIEPILIOTO THILY:
log, (x +12)log, 2 =2 =log, (x +12)=2log, x > x+ 12 =x = x* —x—-12=0

=4

x =4,
=
x=-3
[TepeBipka HaNEKHOCTI KOPEHIB 00J1aCTI BUBHAUYCHHS APYTHIl KOPiHb B1IOPAKOBYE.

Bigmnosige: x = 4.

39.4. Po3B’sa3aHHs HEPIBHOCTI, 1[0 MIiCTHTH MOAYJb, B IIbOMY BHMIIAIKY IIPOCTIILE
BHKOHATH HECTAHIAPTHUM HIUISTXOM:

x>[5x + 8|, x>5x+8, 4x <=8,
| | = { = { = x Q.

X—15x+8|>0 = x>|5x+8| =
x>0, x>0, x>0,

39.5. Po3B’s3aHHs IHOI0 3aBJAHHS HABEIEHO B PO3B’ 3Ky 10 3aBmaHHs 12.5.
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40.2. Po3p’s13aHHS TPUTOHOMETPUYHOTO PIBHAHHS MOOYJOBAHO HA MEPETBOPEHHI

iforo B 100yTOK (PyHKIIiii OTHOTO apTyMEHTY, 10 MOBHHEH JOPIBHIOBATH HYJIIO:

cos2x=1+sin2x = 1 —2sin®x=1 + 2sin x£bs x = 2 sin®x + 2sin x£bs x =0 =
sinx =0,

=4

. . L n
o sinxf(&inx+cosx) =0 o 2sinxSin(x+ >)=0 o | T

4 sm(x+z)=0,
x=T7k,k0OZ,

=4

=" mnnz
x=-7 ,nZ.

Po3B’s13kM HE TEepeTHHAIOTHCA 1 TOMY ISl CYKYMHICTH 1 Oyle OCTaTOYHUM
PO3B’SI3KOM.

40.3. Po3B’s3aHHs  ippallioHaJbHOTO DIBHAHHS HJ€ CTAHIAPTHUM IIUIIXOM
MITHECEHHS 70 KBaJpaTy Tak, 00 KOEPIIIEHTH MPU CTApIIOMYy CTEMEHl X
CKOpOYYBaJHCs 00 POOHIIHCS IKOMOTA MEHIIIMMH 3a MOJIYJIEM:

JGx+5) = 3x = J(dx+5) =3x+5+3x-2J3x+5 A3x =4x+5 =
e 2x=2J3x+5 QABx =>x2=3x(3x+5) = 82 +15x=0 8x(x+1—85)20 -

x=0,
- 15 Bix emHMi po3B’sI30K HE HAJIEKUTh 001acTi BU3HaUeHHs PyHKIIT +/3x,

xX=-—.

8
oTXe BiamoBiab: x = 0.

40.4. Po3B’s3aHHs [TOKa3HUKOBOI'O PIBHSAHHSA BEIETHCA 3a IHCTPYKI(SAMM IS
KOHCTPYKIIii IIEPIIOTO THITY, B AKMX [MOKA3HUKM CTEIEHS BiIPI3HAIOTHCS Ha YUCIIO.

5 4+ 51 =203  5°(1 +51) =203 @ =2 . (5) =3 L x=L
3 1.2 3 3

40.5. Po3B’a3aHHs LLOr0 3aBJaHHS HABEJIEHO B PO3B’ 3Ky 10 3aBmanus 10.5.

41.2. Po3B’43aHHs TPUTOHOMETPUYHOIO PIBHAHHS OTPUMYETHCS IIEPETBOPEHHSIM
TO00YTKY TPUTOHOMETPUYHUX (QYHKIIH B CyMYy:

sin 3x[€in 7x = sin x[din 9x <= 0.5(cos 4x — cos 10x) =0.5(cos 8x —cos 10x) =

sin6x =0, {6}6 =7k, k0Z,

= cos 8x —cos 4x =0 = —2sin 6xlsin 2x =0 = o
2x=m,n0Z,

sin2x =0,

Tk
x=—,k0Z,
6

i/
x=—,n02Z,
2
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OueBuaHO, 1O MPU kK = 3m KOPEHHW MEPIIOTO PIBHSHHS BKJIIOYAIOTH B cede yci

. . . Tk
KOpeH1 apyroro. Tomy BIANIOBIAb: X = ? LkOZ.

41.3. Po3B’sa3aHHs 1aHOT0 ippalliOHAIBHOrO PiBHSIHHS JErKO OAYMTH 3 OL[IHKH:
VT+47+x? > {7++4 =3. ToMy 111 HepiBHICTb pillleHb HE MaE.

41.4. Po3B’sa3aHHs CTaHIAPTHOI HEPIBHOCTI, MIO MICTHTH MOAYJ, M€ IUIIXOM
BIJIKJTQ/IaHHS Ha YHCIIOBOI OCi KOPEHIB BHpa3iB IIiJl 3HAKOM MOJIYJIsS, BU3HAYCHHSI
3HaKIB I[MX BHUPA3iB HA 1HTEpBaJIaxX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO>)KHOMY 1HTEpBaJli 3 BIATIOBIIHUM 3HAKOM:

[x+1|-x>|x—-1].

x<-1, x<-1,
—x—x—-1=2—-x+1, x <1,
x< -2,
-1<x<1, -1<x<1, x<-2,
< Ad OSXSI,Q

x+l-x=21-x, x =0, 5 0<x<2

x>1, x>1, 7
_x+1—x2x—1, _xSZ,

41.5. Po3p’si3aHHs.  Takoi HEPIBHOCTI  BHUKOHYETHCS  CTaHAAPTHO  METOIOM
IHTEepBaJIiB, JJIsI YOTO HEOOXITHO CIOYaTKy IMEPEHECTH BCE B OJIHY CTOPOHY 1
PO3KIACTH HA MHOKHMKH. JIJIsl CIIPOLIEHHS 3aIlUCiB 3alpoBaguMo 3aMiny (x2 + 3x)
= a, B pe3ynbTari akoi orpumaemo: (a + 1)(a—-3)<5 = a*+a-3a-3<5 =

= a*=2a-8<0 = (a—4)[(u+2)<0. [Ticig 3B0pOTHOI 3aMiHU:

P +3x+ D% +3x-3)<5 o (P +3x+2)(*+3x-4)<0 =
sx+Dx+2))x+4)(x—-1)<0.

Bignosine: (-4 <x<-2)U (-1 <x<1).
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42.2. Po3B’s3aHHs 1IbOT0O 3aBJAHHS HABEJIEHO B PO3B’SI3KY [0 3aBIaHHs 7.2.
42.3. Po3B’s3aHHs [[LOI0 3aBJAHHS HABEAEHO B PO3B 3Ky [0 3aBAaHHs 7.3.
42.4. Po3B’s3aHHs OO 3aBJAHHS HABEIAEHO B PO3B’A3KY 10 3aBaaHHs 7.4.
42.5. Po3B’a3aHHs [LOI0 3aBJAHHS HABEIAEHO B PO3B A3Ky [0 3aBIaHHs 7.5.

43.2. Jlns po3s’si3aHHs TPUTOHOMETPHYHOTO PIBHSHHS 3aCTOCOBYIOTHCS (HOPMYJIH
3HM>KEHHS CTETICHS:

sin*x —cos*x =1 < (sin’*x — cos?x)[(cos?x +sin’x) =1 = —(cos’x —sin’x) =1
n
= —coS2x =1 = cos2x=-1 = 2x =T+ 2Tk, k[UZ, = x = 5(1+2k),k 0z.

43.3. Po3B’sa3aHHs  ippallioHaJbHOTO pIBHAHHS HJe CTAHIAPTHUM IUIIXOM
MITHECEHHS 70 KBaJApaTy Tak, 00 KOePIIIEHTH TMPU CTApIIOMYy CTEMEHl X
CKOpOUYBaJHCs 00 pOOWIINCS IKOMOTA MEHIIIMMH 32 MOJTYJIEM:

J2x+4) = J8x—4) =2 = 3x+1 =J2x-1+1 =
o 3x+1=2x-142V2x-1+1 o 2J2x-1=x+1=42x-1)=x*+2x+1 =

=1,
e R -6r+5=0 o {x

r=s ITepeBipka mATBEPKYE, MO OOUIBA PO3B’SI3KU

M IXOJIATh.
43.4. B upoMy BUIAAKY JOLIILHO MO30aBUTUCS MOIYIIB IiJHECEHHSIM Y KBAaIpaT

Harepe/ BiJIOMO HEBiJl €MHUX IPABOi Ta JIIBOT YaCTHH:
[dx—1]>|x+1] = @x—1P>x+1)? = (dx-1P>-(x+11°>0 =

x <0,

= 5x3x-2)>0 = 2
x>—.

3

43.5. Po3B’sa3aHHs [TOKa3HUKOBOIO DIiBHAHHA MOJSArac B MiICHHI Ha OAMH 3
KBaJIpaTiB 3 MOJANBIIMM PO3B’SI3aHHSAM PIBHSHHS SK KBaJpaTHOTO (KOHCTPYKIIA
JIPyTOro TUILY):

2x x x 2x X .
3 3 3 3 3 :
(2)2 15 1445

= x=1 .
2 0827

3

3

44.2. Po3B’sa3aHHs TIOKA3HUKOBOTO PiBHSHHS IIOJIArae B IPOCTOMY IIPHPIBHIOBAaHHI
MOKA3HHKIB CTETEHs MPH CIIbHIN OCHOBI:
2°[3*=0.0100%" = 10°= 102" = x=2x+3 = x=-3.
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44.3. Po3p’sa3anns  jtorapuMiuHOro piBHAHHSA IIOYMHAEMO 3 IPHUBEACHHS JI0
CHUIBHOT OCHOBM 2 1 HPOJOBXKYEMO CTaHAAPTHO, 3a JAPYrol CXEMOW, 3a
JOTIOMOTO10 3aMiHu y = l0og, X, OCKIJIbKY MPUCYTHIN Jorapu(m B 3HAMEHHUKY:

1 2 2
log,x log,x+1 log,x+2"

logy 2 loga, 4 = logs 4 = 3aminoo y = log, x

1 2 2
OTpUMAEMO: —[F——= =y+2=y(y+1) e y?=2 = y=%./2.
y y+l y+2
[lepeBipkoro BIIEBHUMOCH, 110 OOUIBA 3HAYCHHS y T1IXOISTh.
) ) ) 10g2x=\/§, x=2",
3BOPOTHOIO 3aMIHOIO OTPUMAEMO BiJITOBIIb: = 5
log, x = =2, x =27,

44.4. Po3p’sa3aHHs CTaHIAPTHOI HEPIBHOCTI, 10 MICTUTH MOAYJ, HIE ILIAXOM
BIJIKJTQ/IaHHS Ha YHCIIOBOI OCi KOPEHIB BHpa3iB IIiJl 3HAKOM MOJIYJIS, BU3HAYCHHSI
3HaKIB I[MX BHUpA3iB HA 1HTEpBaJIaX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KOXKHOMY 1HTEPBaJIl 3 BIAMOBIAHUM 3HAKOM:

2lx|<x+|x+1]|.

- — —+ + +
-1 0
_x<—1, _x<—1,
{—2x<x—x—1, {x>0.5, x 00,
-1<x<0, -1<x<0, 1 1
{—2x<x+x+l, - {4x>—1, —Z<xSO, ®x>_Z'

x>0, x>0, x>0,
2x<2x +1, 0<I,

44.5. Po3B’s3aHHs OO 3aBJAHHS HABEAEHO B PO3B’A3KY [0 3aBAaHHs 5.5.

45.2. Po3B’s13aHHs TPUTOHOMETPUYHOTO PIBHAHHS BUKOHYETBCS IIITXOM 3BEICHHS
710 €JIEMEHTAPHOI0 PIBHAHHS Yepe3 PO3B’ 130K KBaJAPATHOTO PIBHSAHHS:

1++/5
2

sin?2x+sin(2x—T =1 o sin?2x—sin2x—1=0 < sin 2x =

<~

. 1-+/5 . 1=-4/5
o sin 2x = — © 2x = (—=1)*arcsin V5

+ Tk, kUZ, =
J5-1

o x=(—1)"+1%arcsin + %,kDZ.

45.3. Po3p’s3aHHs  Takoi HEPIBHOCTI BUKOHYETbCS CTAHAAPTHO  METOIOM
IHTEepBAJIIB:
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(x+7)°(10 —x) <0.

_ & Bigmosins:
-7 10 x<-7HYU(x>10).

45.4. Po3B’s13aHHs 1IbOT0O 3aBJAHHS HABEJIEHO B PO3B’SI3KY J0 3aBaaHHs 3.4.

45.5. 3uaiitin 3aranbHe 3HWKEHHSA LiHM B %, SKIIO LiHY HA TOBAp 3HU3HWIM
crieyatky Ha 8%, 3romoMm — 1ie Ha 5%, a motim — me Ha 10%, Jerko B mpsMomMy
nepepaxyHKy IiHU: SKI0 MepBUHHY I[iHY TOBapy MNpUHHATH 3a 1, TO micis
nepioro 3HmwkeHHs Maemo (.92, micns ppyroro — 0.92[0.95, a micnst TpeThoro —
0.92[0.95[0.9 =0.7866 =

=1-0.2134. Tomy 3aranbpHe 3HWKEHHS I1HU B % ckiagae 21.34%.

46.2 Po3B’s3aHHs ippalliOHaJBHOTO pIBHAHHS 3 IapaMeTpaMHM BEIEThCA 3a
CTaHIAaPTHOK CXEMOIO, BUKJIOUHO €KBIBAJIEHTHUMH MEPEXOJAMU 3 ITiJICTAHOBKOKO
OTPHMAHOIO PE3YJIBTATy B YCi YMOBH:

J@a-x) —J(x+a) =0 = J(a-x) =Jx+a) = {

x=0,
az=0.

BignoBine: m1s a < 0 pimens HeMae, 11 a = 0 pimenss x = 0.

a—-x=x+ta, x=0,
E=—4

a—x20,

46.3. Po3B’sa3aHHs IOKA3HUKOBOTO PiBHSHHS IIOJIArae B IPOCTOMY IIPHPIBHIOBAaHHI
MOKA3HUKIB CTETEHsI MPH CIUIbHINA OCHOBI:

2°[3*=0.001[0107")}° = 10°=107"" = x=5x-8 = 4x=8 = x=2.

46.4. Po3p’s3aHHs CTaHIAPTHOI HEPIBHOCTI, IO MICTUTH MOAYJ, HIE ILIAXOM
BIJIKJTQIaHHS HAa YMCIIOBOI OCi KOPEHIB BHpA3iB IIiJl 3HAKOM MOJIYJIs, BU3HAYCHHSI
3HaKIB I[MX BHUPA3IB HA 1HTEpBaJIaxX HETMEPEPBHOCTI Ta PO3KPUTTA MOJIYJIIB OKPEMO
Ha KO)KHOMY 1HTEpBaJIl 3 BIAMOBIAHUM 3HAKOM:

|x+3|<|x]|+3x
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x <=3 x <=3
- x—-3<-x+3x, 3x>-3,
HIN
-3<x<0, -3<x<0, S
o = |x00, = x>1.
x+3<-x+3x, x >3,
x>1,
x>0, x>0,
_x+3<x+3x, _3x>3,

46.5. BupiieHHs TUTAHHS, IPU SKAX 3HAYEHHSX MapameTpa p piBHAHHSA

x* + x + p = 0 mae xiificHi KopeHi, 3B0OJMTHCS 10 BUBYEHHS YMOBH HEBiI €MHOCTI
JTMCKPUMIHAHTY.
1-4p20 < 4p<1 = p<0.25.

47.2. Po3B’a3aHHs HEPIBHOCTI CTAHAAPTHO MOXKHA MOJATU Y BUIIAI IBOX CHCTEM,
B 3QJICKHOCTI BiJI 3HAKY IIPaBOi YaCTUHHU:

(4 x <0, e>4 {x>4,
X -2x20, x(x=2)20, ¥22, |x>4,
Vx*=2x >4 -x = = = | (x<4. = |8 -
4-x20, x <4, ’ §<xs4,
x?=2x>(4-x)°, 6x >16, x>§,
8
=3 x> —.
3

47.3. Po3B’sa3aHHs TPUTOHOMETPUYHOTO DIBHAHHS OTPUMAEMO IIOAABIIA OOMIBI

YaCTUHU PIBHIHHS Yepe3 Sinx U COSX:
. sin x sin 2x . _
tgx—tg2x=sinx < - —sinx=0 <
COSX Ccos 2x

sin x cos 2x — cos x Sin 2x —sinx

= -sinx=0 e ———— —sinx=0 =
COS X COS 2x COS X COS 2x
—sinx —sinx 1
& — (1 +cos x cos 2x) =0 = ———[1+—=(cos xtcos 3x)] =0 =
COS X COS 2x COS X COS 2x 2
—sinx
& ————  (2+cos x+cos 2x) =0 .
COS X COS 2x

Bupas y nyxkax I0piBHIOE HYJIO TIJIBKU TO,
KOJIM OJTHOYACHO BUKOHYIOTHCS JIBl YMOBHU:

_ x=71+2k),kUZ,
{COS x=-1,

T
cos3x = -1, x:§(1+2n),nDZ.



134 -

Ha tpuronomerpudHoMy KoJii JIETKO BHIHO, IO YC1 PIIICHHS MEPIIOro PiBHAHHS,
MO3HAYCHI XPECTHUKOM, 3aJOBOJIBHSIOTH 1 JIPYromy, pIIlIEHHS SKOTO TO3HAauYeHi
KpykedkoMm. ToMy, B pe3yJbTaTi MaeEMo TpyIy pimieHs: x = T 1 + 2k), kL1Z.
OTxe, TPUPIBHIBIIM YHCEIBHUK HYII, OTPUMAEMO CYKYIHICTh PIIlICHb:
{sinx=0, {x= mm,mUZ,

o -

x =711+ 2k), k 0Z, x =711+ 2k), k 0Z,

JIPYTOTO PIBHSHHA € PIMICHHSMHU 1 Tepiioro. Tenep 3amuimiuiocs BiAOpaKkyBaTH Ti
pillieHHs (KO0 Taki 3HAWAYThCA), MO0 HE 3aI0BOJBHSAIOTH YMOBI HEHYJIHOBOTO

X = Tm, mUZ, OCKUIbKH yCI PIIICHHS

x=7rmmlZ,
x=rmmUZ,
Vg
3HAUCHHSI 3HAMEHHHUKA. cosx Z 0, e X #E 5(1 +2k),k0Z, = x=Tm, mUZ.
cos2x %0, T
X% Z(l +2n),n0Z,

47.4. lns po3s's3Ky piBHSHHS 3py4HO BBECTH NMPOMDKHY 3MiHHY y= 8] cos’x.
BukopucTaBimM  TOTOXHICTH  sin” x =1 —cos?’x, BuXigHE pIBHAHHA MOXXHA
nepenucatu sk 81y ! + y = 30 . OCKiIbKM y HIKOIM HE NEPETBOPIOETLCSA B HYIIb,
MOKHAa OOMJIBI YAaCTHHH PIBHSHHS JOMHOXXUTH Ha Y, MICIS YOTrO y JIETKO 3HAWTU
O3B A3aBIlIM TPUBIAJIIbLHE KBaJIpaTHE PIBHIHHSA: y = 3 win y = 27.

[ToBepTarounch 10 3MIiHHOT X, OTPUMAEMO JBa BapiaHTH, WO 3a JONOMOIOO
(GOpMyII 3HUKEHHS CTENeHs MOYKHA 3BECTH JI0 OJIHOTO:
4 cos>x =1 2(1+cos 2x) =1 cos 2x=—1/2
- o o cos2x=1/4 =
4 cos’x =3 2(1+cos 2x) =3 cos 2x=1/2

o (1+cos 4x)/2 = 1/4 = cosdx=—-1/2 = x=¢§+§ k, kOZ.

47.5. Po3s’s3ands  jorapu(MIi4HOrO  pIBHSHHS ~ BEIETHCS  [TOCHiJOBHUM
3aCTOCYBaHHSIM BU3HAYCHHS JOrapupmy:
2 _ _ _ — 2 — 2 _

log ., . log . (¥*-2x)=0=log,., .(X*—2x)=I1=x"-2x)=2x"+2x-5 «

x =1,
o xX*+4x-5=0 < {

x=-5.
[lepeBipkoro BIIEBHUMOCS, IO MiAXOAUTH TUTBKU IPYTUNA PO3B’A30K.
Biamosine: x = -5.

48.2. Po3B’s3aHHs HEPIBHOCTI CTAHAAPTHO MOXKHA IOJATH Y BHMIUISAAI CHCTEMH
TPHOX OUIBII MPOCTUX HEPIBHOCTEH:
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4-x20, x<4, x<4,
Vx?-2x <4 —x o {x*-2x20, = x(x-2)=0, x(x=2)20, =
x?=2x<(4-x)%, x? =2x<x?-8x+16, x<§
3’
8
x<—,
2)=>0 xX<— 3
x(x )— ’ 3’ x22’ 23x<—,
= 8 = s s
2 x =2,
x<3, |: x<§’ XSO
x=s0, 3
i x<0,

48.3. Po3p’s13aHHS TPUIOHOMETPUYHOTO DPIBHSHHS OTPUMYETHCS 3aCTOCYBAHHAM
(GOpMyJ1 3HMKEHHS CTENEHS:
cos 4x —2cos’x=1 o cos4x— (1 +cos2x)=1 o 2cos’x—1-1-cos2x=1 &

cos2x =-1,
@ZCoszx—COSZx—3:O=[ = cos2x=-1 =

cos2x =15,

o 2x=T0(1 +2k), kOZ, & x= g(l +2k), kOZ.

48.4. Po3B’sa3aHHs IOKA3HUKOBOTO PiBHSHHS IIOJIAra€ B IPOCTOMY IIPHPIBHIOBAaHHI

MOKA3HMKIB CTETEHs MPH CIIbHIN OCHOBI:
4-x

(1/4)2 =8 & 24 =2% & x—4=3x & x=-2.

48.5. Po3p’si3anns  jorapuMidHOrO HOCJIi JOBHIM
3aCTOCYBAHHAM BU3HAYEHHS JIoraprudmy:

log log, ., (¥=-2x)=0=log . (¥-2x)=1=-2x)=2+2x-5 «

PIBHSIHHS  BEIETHCA

X2 +6x+5
) x=1,
e x*+4x-5=0 <
x=-5.
[TepeBipkoto BIIEBHUMOCS, IO MiIXOIUTh TIIBKU APYTUMA PO3B’A30K.

BignoBige: x = —5.
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