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Hlanoeni 80COMUKAACHUYL Ma 80CEMUKAACHUKWL!

Bn NpoJOBARYETE BHBYATH OOHY 3 HAHBAMIHBIIINX MATEMATHYHHX JHC-

mumaie — aaredpy. [Jlonomoxe BaM vy NbOMY NIAPYYHHEK, V AKOMY BHKOPH-
CTAHO TAK]I YMOBHI NO3HAYEHHA:

) ﬁ;{a ~ nmpurajgai (paHime BHBYeHe);

-
gl

" — 3alMTAHHA 1 JaBJlaHHA J0 TEOpPETHYHOI'D M-ﬂTEIJ‘i-H.JIF;

113 - zappaHHA Aada KaacHol 1 115 — goMamHabol poDOTH:

B - xizens JoBefeHHA;
5 -~ pyopuka «YKpaiHa — 1e MH»;
@ - pyopura «llixasi 3agadl — MOMIPEYH oJHa4es;

%z — pyOpuka «JHKurresa MareMaTuKas;

H ~ BIPABH JJIA NIATOTOBKH JI0 BHRYEeHHA HOBOI TEMH;

'uD:l = BIIpAaBH [IJIA TIOBTODEHHH,

— pyopuka «l'onoBHe B poagiiils.

Texer, HAAPYVKOBAHUH MHPHHM INpUQTOM, 3BEPTAE BAIY VBATY HA HOBE
MOHATTA abo Take, AKe Tpeba npHrajaTH.
¥ci BOpaBH poanofiieHo BiANOBIAHO A0 PIBHIE HABYAJNIBHHUX JOCHATHEHL

i BHOKpeMJISHO TAK: 3 MNO3HAYOK E @, E], E, EI NOYHHAKTLCH

BIIPABM BIANOBIJHO NOYATHKOBOI'O, CEpejHLOr0, N0CTATHLOI'0, BHCOKOI'O piB-
HiB Ta MiABHILNEHO] CKAANHOCTI.

IlepesipuTit CcBOl 3HAHHA Ta MHOACTOTYBATHCA [0 TeMaTHYHOrO OILi-
HIOBAHHA MOJKHA, BUKOHVIOUH 3aBnaHHA «/JoMawiHbol camocmiiinol pobo-
mu», AKi nogano B Tecropiit popmi, Ta «3asdaHHA AR nepesipKl IHAHbY.
ITicna woMHOrO pozjflny HABeJEHO BNPABH [AJH HOr0 MOBTOPEHHHA, I'OJIOB-
Huil Teoperwunuil marepian (pyOpura «lonosHe 6 posdiais), a B rinni
oiipyuHuKa — «3a80aHHA 0N nepesipki 3HaHb 3a Kype aazelpu 8 kaacy».
«3adaui nidsuwenol cxaadHocniiy AOTIOMOMYTE NiAroTYBATHCH A0 MATeMA-
THYHOL OJIMIIAAH TA NOrAHOMTH 3HAHHA 3 MATEMATHEH.

Aprop HaMaAraBcs NOJATH TEOPeTHYHHI MaTepian NpocTow, HOCTYIIHOWO
MOBOK, MOpPOLIIOCTPYBATH #Horo 3HAYHOKH KindkricTo npurnagie. llicnsa
BEMBUEHHA TEeOpeTHYHOro MAaTeplany B mKoAl Horo oboB'A3KOBO noTpibHO
ONpalBATH BIOMA.

I[Migpyuank MiCTHTE BeJIHKY KidbKicTe Bopas. BinsmicTs 3 HHX BH poa-
IMIAHeTe HA YVPOKAX Ta NHiJ uac JoMAalllHLOI poDoTH, 1HINI BOPABH pPEKOMEH-
IVETHLCA PO3B'A3ATH CAMOCTIIHO.

Y pyvopuni «Hummesa Mamemamukxar» 3i0pano sagadi, Axi dacTo
JOBOAHTELCA PO3B'H3VBATH B NOBCAKJEHHOMY »XHTTI.
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Llikagsi parTH 3 icTOpll BHHUKHEHHA MATEMATHYHHX MNOHATE 1 CHMBOJIIB TA
PO3BHTKY MaTEMATHKHM AK HAVKHM BH 3HaljeTe B pyOpuul «A we paxiue...».

Baxcaemo yenixie 8 onanysanui xkypcy!

Hlanoeni eyumenbvky ma avwument!

[IponosoBaHMII MiAPYYHHK MICTHTH BEJIHKY KiJBKICTE BIpaB; BIpPaBH
dinemocTl naparpadis mogaHO «13 samacoms. Tox oOHpalTe IX AJA BHKO-
PHCTAHHA HA VpOKaX, (aKyJIbTATHBHHX, 1HAHWBIAVANBHHX, JOJATKOBHX
3AHATTAX Ta AK JOMAIIHI 3aBNAHHA 3AJIeMKHO BijJ MocTaBleHOl MeTH, piBHA
OiAroTOBJEHOCTI VUHIB / VUYeHHIIb, AneperHnianil HABYAHHA TOIO.

IonaTkoBl BOpaBH B «3JasdaHHAX OAA NepesipKl 3HaAHb» TPH3HAYEHO
NJA V4HIB / VYeHHIb, AKI BOOPAJHCA 3 OCHOBHHMH 3aBJaHHAMH paHIIIe
3a IHmMUX. Y1 npaBHIBLHO 1X PO3B'A3AHO, VYNTENL / YVUHTENBKA MOMe OILl-
HHUTH OKPEMO.

Bnpagm nnA nDoBTOpeHHA PpPO3ALIIE MOMHA 3IalponNoOHYBATH YVYHAM,
HaUpHKJIaJd, MiJ 4ac YPOKIE yzarajJbHeHHA abo mij gac moBTOpeHHA 1 cHC-
TEMATH3AIl]l HABYAJBLHOIO MATEPIANY B KiHIIl HABYAJBHOTO POKY.

Y pyopuni «Hummesa mamemamurxas 3i0pano sagadi, MoOB'A3aH1 3 €KO-
HOMIYHOK I'PAMOTHICTIO 1 MIZINPHEMJHBICTIO, EKOHOMIYHOK Desanexom, 370-
POEHMM cHocoDOM JXHTTH, 'POMAJIAHCEKOK BiIANOBINANEHICTIO, 4 B pyDpHILl
ellidzomyiimeca do susveHHA HOB020 Mamepiaay» — 3ajadl, 0 JOIIOMO-
HYTh AKTYANI3VBATH BIANOBIJAHI 3HAHHA.

sdadavi nidsuwenol ckaadHocmis» B KIHIL DIAPYYHHUEA JONOMOMKVTH
NArOTVBATH VYHIE / VUYEHHMILL [0 PI3HOMAHITHHX MATEMATHYHHWX 3MATraHb
TA NIABHUIIATH 1XHIO [IIKABICTE A0 MATEMATHEH.

«3A60AHHA A4 nepesipku 3HAaHbL 3a Kypce axzefpu 8 kaacy», AK]l TAKOMXK
PO3MIIIEHO B KIHI ONIAPYYHMUKA, MOKHA 3AlpPONOHYBATH VUHAM JJA OIATO-
TOBKH [I0 pPiYHOI KOHTPOJARHOI poboTH.

IHTanoeni dopocai!

Armp Bama AUTHHA OPONYCTHTE OAHH UM KilbKa VpoKiB y WIKoNAi, no-
TPpibHO 3anponoHyBaTH 1 caMocTifiHO OnpanoBaTH MaTepian INHX YpPOKiB
3a nmigpyyHEHKoM yaoma. CroyaTkKy AMTHHA Mae NPOYMTATH TEOpeTHYHHI
Marepian, AKHN BHKIAJEHO [POCTOK, AOCTYVIIHOK MOBOI, IPOLNKCTPOBAHO
3HAYHOK KinekicTio npurnaagis. Iicna neoro norpibHo posp’asaTH Bnpasy,
1[0 MOCHJIBHI, 3 PO3rAAHYTOrO naparpada.

Ynponosax Kypcy anarebpu 8 Kinacy, AKMH onpanbLoByeE JHTHHA, BM
MOXMeTe MNPOIOHYBATH IH JOJATKOBO PO3B'A3VBATH BJAOMA BIDABH, IO He
poarnAfanucHa nig gac vpory. lle cnpuaTaMe AKHAWKPALOMY 3ACBOEHHIO
HABYAJLHOTO MATepiaay.

Koxua Tema 3aKiHUYYVETHCH TeMaTHYHHM oniHoeaHnHaAM. llepep itoro
IpoBeIeHHAM 3anponoHyiiTe auruui poas’aszari aasjanHs «JoMawHbol
camocmiiinoi poSomu», Akl nogaHo B recroeiil dgopmi, ra «3asdanHs das
nepesipku 3Havb». lle gonoMoke NpUrajaTH OCHOBHL THIIH BIPAB TA AKICHO
OiAroTyBaTHCH A0 TeMATHYHOM ONIHIOBAHHA.

Axmpo pama ITHTHHA BHABIAEC MIABHINEHY IIKABICTL M0 MATEMATHKH TA
Daxae nMormHOHTH CBOI 3HAHHSA, 3BePHITE VBary Ha «Jadavi nideuuieHol

ckaadxocniy, AKi poaminleHo B KiHni migpyaHMKa.
4 O




MOBTOPHEMO AATEBPY 3A 7 KAAC

JiHIAHI PIBHAHHA 3 OAHIED 3MIHHOKD

1. (¥ewno.) ke 3 piBHAHL € JIHIHHEM pPIBHAHHAM 3 OJHIEK 3MiHHOO:
1) 12x = 0; 2) dx + 2y = 9; 3) Tx = x>
4) Ox = 12; 5) < — 7 = 0; 6) 0x = 07
x

@ 2. flke i3 uMcen € KOpeHeM piBHAHHA x° — x = 2x + 4:
1) 0; 2)-1; 3 1;

4) 2: 5) 4: 6) —3?
3. Sxe iz uncen e kopeHem piBHanua x2 — 3x = x + 5
1) 1; 2) 0; 3) —1;
4) 3; a) 95 6) —2?
4. Poar'amxiTe piBHAHHA:
1) 4x = —8; 2)9x - 13 =3x + 5; NT-(Bx+2)=25:
4}—%:::—1%; 5)8 — 2x = —(dx + 3):  6) 3(x — 3) = 4x + 21.
5. Poas’axiTe piBHAHHEA:
1) —5x = —20; 2)Tx—-11=2x+ 1; 3)9 - (bx+ 1)=10;
4) 2x = —1%; NT—8x=-"x—-T) 6) 9(x — 1) = 8x + 13.

CraaniTe JiHIMHe PIBHAHHA, AKe PIBHOCHJILHEe piBHAHHIO 9x + 36 = 0.

¥ Bazl ricTeuok yTrpudil Oinbine, HiX Ha Tapiauni. CKIIBKH TICTEUYOK
y Basi, AKmo ix Tam Ha 12 Ginkme, Hixk Ha Tapinui?

H. Sa aBa THXHI MarasMH eJeKTpPoHIKH npogae 48 HoyTOVEIB, NpHYoOMYy
NepIoro TH3XHA 0yno npoaaHo Ha 6 HoyTOVKIB OlabIne, HIX APYroro.

CrinbKH HOYTOVKIE NpoAany Apyroro THXHA?

9. 3a 2 rog BerocHIegHCTKA A0JAE TV CAMVy BiAcTaHbL, N0 H mimoxina aa
5 roa. llIsnarkicTs nDimoxona Ha 9 KM/rox MeHIIA Bl MIBHAKOCTL BEJNO-
CHOOIHCTEH. SHAHIITE IIBHAKICTE KOMHOIO.

10, Amuk 3 adbaykaMy HA 8 Kr Ba)K4YHil 3a AmMHK 31 cniueaMu. fxka maca
KOMHON AUNIHKA, AKID MACA JBOX ANHUKIB 3 Aa0JyKaAMH TAKA caMma, AK
1 Maca TpLOX AMHKIB 31 canBaMu?

21—5=5x+1

9

! \ 3uaiiniTe suauenna supaay 100x + Sy ra gismalitecs pix sacHyBaHHSA
HauionansHoro yaisepeurery «Kneso-Mormnsascska akajgemiss.,

2x -1 ___3+4.1:

7

5 nire snauenHs supasy 200x + 1ly ra aismaiirecs pik yxpajneHsHs nep-
moi Koseruryuii [Tnnuna Opauka.

Sl 2

E 11. Poar’axkiThs piBHAHHA iy + 3)- 9%y - 1) = 24.

12. Poar’amxiTs pIBHAHHA iT(y - 2)- 3(y + 5) = 11. 3naii-

O 5



Mosmopoemo anzebpy 3a 7 Knac

O
13. Poap’amxiTs piBHAHHA:
1) |x| - 2=9; 2)5-|x|=1; 3) |x -2 = 3;
g)[2c-1|=0;  5)[5x+2=3; ﬁ}%p—zha:?.

14. Opgra cTopoHa TPHKYTHHKA VTPH4Yl MeHIUA BiA apyrol 1 Ha 12 cM men-
1a Bij TpeTkol. JHAHJITE CTOPOHH TPHEYTHHEKA, NNepHMeTpP AKOro Jo-
PIBHIOE D2 CcM.

15. B ogroMmy MimKy Ha 6 Kr OopomiEa OlnkIne, HIjK V Apyromy, 1 BABIYL
MEeHIIOe, HixX Vv TperhoMy. CKiABKH Kinorpamie OOpolIHA B KOMHOMY
MIIDKY, AKIIO ¥V TPhOX MiIIKax pazoMm 606 kr Dopommua?

|4-| 16. 3a Axoro sHaYeHHA a piBHAHHA ¥ + a =9 1 4x — a = 3x MawTh 01-
HAKOBI KopeHi?

17. 3a axoro aHadyeHHA b piBEAHEA x — b=T1 dx + b = 4x MawTL ofHAKO-
Bl KopeHi?

Llini Bupasn
18. llogafiTe v BUrAAAl cTENEHA:

1) c3c2; 2) m*mmls; 3) plz : p%; 4) (x¥)7.
19. IlopaiiTe vy BUrNAAl CTeneHsA:
1) p"p?; 2) t12¢3; 3) 15 : ¢5; 4) (a?)®.
20. BukoHaliTe MHOMEHHA:
1) p(x — 2); 2) —c{m — 4); 3) x(c — 3 — d).
21. BuxoHaliTe MHOMEHHSA!
1) #(3 — c); 2) —x(p - 2); 3) a{t — b — 9).
El 22. 3nainiTs 3HAYeHHA BHpAaay:
1) (-3)% 2) (—6)%; 3) 0,1 - 103 4) (2,6 — 2,7)%
23, 3HAMJITE 3HAYEHHA BUPA3Y:
1) (-2)%; 2) (—5)*; 3) 0,2 - 5% 4) (1,5 — 1,8)°.
24. IlepeTropiThs BHpAa3 Ha MHOTOYJIEH:
1) 4423 - a); 2) Tx — 2) — 2(x — T):
3) (x — Dx + 3); 4) — He*(8 — ¢® + ¢);
2) 4(2x — 3) — (8x — 9); 6) (2b — a)l(a + b).
25. IlepeTBopiTE HA MHOI'OYJIeH BHPA3:
1) T63(b — 3); 2) 4b - 3) — 2(20 + 1);
3) (m + 2)(m — 4); 4) -2x3(4 - x2 + x);
3) 3(2c — 6) — (bc — 18); 6) (3x + y)x — y).
26. Tlogaiire y Burasai MHOrOYIEHA:
1) (b — 6)%; 2) (Tx + 2): 3) (4a - 1)* — 16a*;
4) (p - 3)(p + 3); 5) (T + x)x = T); 6) (2y — 3)(2y + 3) + 9.
27. llopajiTe v BUNIAAL MHOIOMJIEHA:
1) (c + 5)% 2) (8b — 3); 3) (4x + 3 - 9;

4) (e + 2)(c — 2); B)(m — 99 + m); 6) (5p — 2)5p + 2) — 25p=.
6 Q




rnosmopioemo anzebpy 3a 7 Knac

-
28,

29.

ol.

PoszxkaaaiTe HA MHOEKHHKW:

1) 4a + 12b; 2) 15ac = 20a; 3) ale — x) + 9¢ — 9x;
4) —Te? — 21¢%; 5)a® + a’ — a% 6) 5a + 5b — ay — yb.
PoarknaaiTe HA MHORHHKH:
1) 9x - 18y; 2) 4xm + 6m; 3) m(x — p) + 3x — 3p;
4) —2x% — 8x5; 5) b2 — b5 + b3 6) Te + Tn — ex — xn.
LE_I 30. 3HalifiTe 3aHAYEPHHA BHPA3Y, BHKODHCTOBVIOUH BJIACTHBOCTL cTeme-
HiB:
. 97 . Q. 125-57 9 oo, E
1) 256 : 2' - 8; 2) =1 .695’ 3) 0,97 - 27; 4) TTh
SHAHOITL 3HAYEHHA BHPa3y, BHKOPHCTOBYVIOYH BJIACTHBOCTI CTeNeHiB:
g . . DT, 1!][“]-11]7' | E
1) 37 : 81 : 2T; 2) 20.100 * 3) 0,25' - 4% 4) 35
. IlepeTBOpiTE HA MHOrOYJIEH CTAHJAPTHOIO BHIVIAAY:
1) (22 — 3x)(x + 1) — x3(x — 2); 2) (2a — 32 — (4a — 1) (a + 3).
4. IleperpopiTh Ha MHOrOYJIEH CTAHJAPTHOrO BHIJIANY:
1) m2(m + 3) — (m= + 4dm)(m - 1); 2) (9x — 1)}(x + 3) — (Bx — 2§
Copocrite Bupas (9x — 1){dx + 2) — (6x — T)(6x + T) Ta snangirs Horo
3HAYEeHHHA, AKIO ¥ = —3, BIATAK JII3HAETeCH, CKIJBKH paslB 40J0BlYA

39.

D

41.

gbipHa YKpalHH I3 maxiB CcTABAJIA NPH3EPOM KOMAHIHOIO 4YeMMIOHATY
CBITY.

. Cnpocrire Bupaz (da — 3)da + 3) — (8a — TN2a — 1) ra anaiigite Horo

1 . . . : .
JHAYEHHA, AKID a = IH, BigTaK AizuHacTecH, CKinbKM paziep ximoua

abipHa ¥YxpalHH 13 maxis CTAaBAJA OPH3EPOM BCECBITHIX INAXOBHX
oJIiMITia .

. PO3arknamiTsL MHOIOYJIeH HA MHOMHHKH:

1) 6a® — 2a2 — 12a; 2) x* — 83x3 - 2x2 + 6;
3) —4x2 + 20x — 25 4) 0,36p8 — c10x12;
5) 64m3c? + 190, 6) c2 + 2¢d + d% - 25.

PozxnaaiTe MHOroYJIeH HAa MHOMKHHEH!
1)8p* —4p°+12p; 2)a°—2a°-3a*+6;: 3)-9m2-6m-1;

4) 0,49m?* — t15p?; 5) 125a% - bY; 6) a2 — 2ax + x2 - 38.
Poae'amxiTe pIBHAHHA:

1) 4x%2 - x = 0; 2)25x% 4+ 10x + 1 = 0; g)(x—-1F-4=0.
Poap’axkiTe piBHAHHA:

1) 2x2 + x = 0; 2)36x2-12x+1=0; N(x+22-9=0.

40. HosexgiTs, mMo AKIO 1 — HATYpalbHE YHMCI0, TO SHAYEHHA BHpPAa’y
(2n — 3)5n — 1) - 2n(bn — 12) + n € HENapHHEM YHCJIOM.

HopeniTs, mo AKINO M — HATYpPaAJLHe YHCJI0, TO 3HAYEHHA BHpAa3y
(Bm + 2)4m — 1) — 2m(6m — T) + m € NADHUM YHCJIOM.
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Mosmopoemo anzebpy 3a 7 Knac

42,
43.

414,

Bukonaiire maoxenna (m? — 2m + 3)(m? + m - 5).
Bigomo, mo 2xy® = 5. 3HaligiTe 3HAYEHHS BHpPA3y:

1) xy®; 2) 3xy%; 3) —4x2y*; 4) 8x3y".

Bigomo, mo 5ab® = 7. 3uaiigite 3nauenss Bupasy:

1) ab®; 2) 4ab®; 3) -2ba*b!; 4) 125a*b",
DyHKuii

45. (¥ero.) 5ki 3 nopaEnx 3anuciB 3ananThk GyvEKOi? Yramxits ana

HHX He3aJIe:HY 3aMIHHY (ApryMeHT) Ta 3ajle)XHY 3MIiHHYV:

1) m=2p-9; 2)4x-9=9-4x; B)y-= 2""3:
I_
4)36 : 9 -4 =0: 5) e = n? - n3: 6)2x -9 > 3.
46. (Veno) Un e ninifiHONO (pYHKIIA:
1) y = 2x% 2) y = 2x; 3 y=2
1) y = 4 ; Sy=2x-3; 6) y = 2x% - 37
2x -8

@ 47. Dyrrniw 3agaso GopMyiaow y = 3 — 2x. 3HAHIITE:

48,

49.

al.

il N
I

1) apavyeHHA (pVHKIL, AKINO 3HAYEHHA APryMeHTY gopieHI0Ee —4; 1,9;
2) aHaueHHs aprymMesTy, Skio snavenns dbyaruii gopisuwe —T; 5.
DyvHKII©O 3agaH0 (hopMmynow i = 4x — 3. 3HARJITE:

1) sHAYeHHA (PYHKI1I, AKINO 3HAYEHHA ApPryMeHTY JopiBHIOE —1,5; 6;
2) 3HAYeHHHA ADPryMeHTY, AKI0 3HadYeHHa (pvHELILL nopisHIoEe —9; 1.
3HalAITE 0baacTe BUaHAYEHHA QVHKILLIL:

3x -0 2 7
Dy=3x—06: 2) y = - 3) Y= - 4) y = ;
)y Vy=—0 V=3¢ VV=""¢
. SHaAlAITE 00ACTE BH3HAYEHHA (DYHKIIL:
2x + 4 T 9
Dy=2x+ 4; 2)y = s 3 y= - 4) y = !
)y = 2x V=7 = i
He BrroHYIOUM mobyaoen rpadika, sHAHIITE HVIL (PVHRINL:
X x+9
1) y="Tx: 2y =2x-9: INy=——: 4) y = |
)y )y ) ¥ - )y T
. He dyaywoun rpadika, 3HadifiTe Hyal QyHKIIL
1) y = —4x; 2)y=T7T+14x; 3};;:%: 4}y:1;4.
. IlobyaviiTe rpadik aiHiiinol GpyHKIIL:
Dy=x+3; 2)y =T — 0,0x;
3) y = —4x; 4) y = 2.
[lobvaviTe rpacik diHIHHEOL (pyHKIIL:
DYy=2—x5 Elly:é;—ri-l; 3) y = 2x; 4) y = -3.
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-

29.

Ha wmanwary 1 3obpameno rpadgik G¢yHKIL, BH3HAYEHOl AJA
-4 = x = 4, 3a rpajgikoM 3HAHAITE:

1) sanayenHsa y, axkme x = —3,9; -1; 0,5;

2) amauenHsa x, Ak § = —0,d; 2; 2,9;

3) Hyal PyHELII;

4) 3HAYEHHA APryMeHTy, A AKUX (QVHKINA HaDVBaEe JONATHHX 3HAYEHL;

9) 3HAYEHHSA APryMeHTy, 418 Akux Qyukinig Hadysae Big'eMHHX 3HA-
4eHk.

a7.

E 29. Ilobvayiire rpadik pyvHRIIL ¥ ={

60,

Man. 1 Man. 2

. Ha wmanwary 2 300pakeHo rpagik ¢vHKILL, BH3HAYEHOl AJ#A

-3 < x = 5. 3a rpadikoM 3HAHAITH:

1) aravenssa y, Axmo x = —1; -0,5; 2,5;
2) aHaueHHA X, AKLOO I = —3; —2; 1;
3) Hyni dyHRLIIL;

4) 3HaUEeHHA APryMeHTY, A AKHX (pVHKINIA HaOvBae JoJaTHHX 3HAa-
4YeHb}

5) aHaueHHsA apryMeHTy, o8 Akux QyHkniga Halysae Big'eMHHX 3HA-
YeHbL,

He suxonyoun nobyaosH, 2HANAITE KOOPAMHATH TOY0K [EepPeTHHY
3 ocAMH KoopauwHAT rpadika pyHKDIL:

1) y = 0,5x — 4;

2) y =16 — x&,

. He BurkoHvioun nobyviaoBH, 3HalifiTh KOODAMHATH TOYOK IepeTHHY

3 oCAMHM KOOPAMHAT rpadika pyHKIIL:

1)y =38 - 2x;

2) y=x%+ 2x.

-3x, AKIO X = —1,
4+ x, Ao x > —1.

4x, AKmO x < 1,

Tob HTe rpadik HEI Y =
YRY pagii QyEKmL ¥ {E—x, AR X = 1.
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CucreMu NiHIMHKUX piBHAHB 3 OBOMA 3MIHHUMM

61. (Veno) Un mane:xnts rpadiky piBHAHHA X + y = 7 TOYKA:

62,

1) (65 1); 2) (8; —2) 3) (1; -6); 4 (3; 4)?

X+y=29,
(Verno) YUn € poas’aakoM cucTeMH {:c e mapa 4ucen:
1) (4; 3); 2) (3; 2); 3) (4; 1)?

63. IMoGyayiiTe rpadik pisnanHA:

b4.

65.

B,

67.

G8.

69.

70

71.

(-

x=p=4%4 2)0,0x+y=1; d) 3x + Oy = —6; 4) 6y = 18.
[lobyvayiTe rpatik pIBHAHHA:

1) x + y = 3; 2) x — 0,5y = 2;
3) 4x = 12; 4) 0x + 2y = —8.
Poap’axiTe rpatdidHo cHCTEMY pPIBHAHDb:
=—x, x+y=4, 2y = -6,

.’ 2{ "7 3) {0

y=6+x; x—2y =1; 2x +y = 1.
Poar’axiTe rpathiuHo cHcTEMY pDIBHAHL:

g x—y=a4a, Tx=14,

147 2){" Y 3

y=4-—x; x+ 2y = 6; 1I+Ey:ﬁ.
Poar’axiTe ciocobDoM NiICTAHOBEH CHCTEMY PIBHAHL:

o =12 xX=y—2, 3x+y=
1) Y il T b

2x + 3y = 2; dx — 3y = -5; dx + dy = V.
Poar’axiTe cnocoboM nigcTaHOBKH CHCTEMY PIBHAH:

4y = -8, = X + 3, x—2y =25,
1) y 2) g 3) ¥

ox +2y =1, 2x — 3y = -8; 3x + 5y =4.
Poar’'axiTe cnnocoboM D0JABAHHA CHCTEMY PIBHAHL:

3x+y=2, 2x +3y =1, 4x — 3y =11,
1) d 2) d 3) ’

2x -y = 3 2x -4y =-13; Sx+9y=1.
Poap’axiTe cnocobom AofaBaHHA CHCTEMY PIBHAHE:

x+3y =1, 3x —dy =11, 4x — 3y =15,
T 2) 3 3) %

-x + 4y = 6; 4x — 5y =13; 8x + 5y =19,

IIBa AMUKH 3 DaHAHAMH i OJHH 3 AlleILCHHAMHE BaxXaThk 40 Kr, a AmMuk

3 DaAHAHAMH i OBa AIMIHNEH 3 anedbcHHAMH — 44 Kr. CEINBKH Ba’KHTb
OOWH AIHE 3 OAHAHAMH i CKiNTBKH — OQHH AIIAEK 3 aneJlbCHHAMHAT

. 3a 3 pyUYKH 1 30mIMT 3anjaatTunu 44 rpe, a 3a pydry 1 4 Z0IIHTH —

68 rpu. Crinsku KomTye ogHa pyuka i cKiabk#M — ofHH 301IHT?

E 73. He Brrkonyroun nodyaoen, aHaiAlTE KOOPAMHATH TOYOK NEPeTHHY

10

3 OCAMM HKOOPAMHAT rpadika piBHAHHA:
1) 2x - 3y = 24; 2) Ox + by = 15; 3) -4x = 12.




rnosmopioemo anzebpy 3a 7 Knac

[} .
74. He Buronywoun noOyaoBH, 3HAHAITE KOOPAMHATH TO4YOK I[IEPETHHY
3 OCAMM KOOpPAMHAT rpadgika pilBHAHHA:
1) 4x + Sy = 40; 2) 2x + Oy = —16; 3) 3y = 6.
75. Poar’sxkith cucremy piBHSHL:
2a + 3b =0, 4x -5y =1, 3x + 5y =9,
{4& —ab = -22 3 {3: + 10y = 42; 3) {4.1: -3y = -17.
76. Poap'a#XiTh cCHCTEMY pPiBHAHB:
2m—-3n="19, 2x -3y =6, dx + Ty = 9,
. {5m+ﬁn=4; ° {5x+5y=24; %) {5.1:—Ey=13.
71. YoeeH 3a 2 rog pyxy 2a Teulew 1 3 roj pyxy npotH redil sosnae 88 KM,

4a 4 roa pyxy aa Tediew 4YOBeH J0JIA€ TAKY CaMy BijcTaHb, 110 i 3a
3 rog nporu rteudil. 3HalgiTe BAACHY WBMAKICTE YOBHA 1 WIBMAKICTL
Teull,

78. Crnanite piBHAHHA npaMol, rpadik AKOI NPOXOAUTE Yepes TOYKH

79.

80.

(-1; 11) i (2; B).

I'pathix niniIiHEOL (PYHKIL NPOXOANTE Yeped ToukH (—3; 2) 1 (4; 23). 3a-
naiTe 10 QGYHKILIKO hopMyIo0.

da 4 mupkyal # 3 giHiAKHE 3anaaTuan 195 rpr. Ilicaa Toro AR mHp-
KyJb TIOJIOPOKYAB HA 10 %, a niHiAka momemesmana Ha 20 %, oogHH

IHPKVIL 1 OfHA JiHIHKa pasoM CTaJH KOINTYBATH 53 rpa. Hrow Oyia
MOYATKOBA BAPTICTH MHPKEYJA 1 AKOK — JiHIAKA?

11




PALLIOHAJIbHI BUPA3MU

Y ULbOMY PO3AIAI BM:

O npuragacre OCHOBHY BNACTHBICTL 3BuM4anHoro Apoby Ta OCHOBHI BNacTH-
| BOCTI piBHAHL;

I O 0IHAMOMMTECH 3 NOHATTAMKM pauioHanbsHOMo BUpasy, pauloHansHoro

I
Apoby, pawioHansHoro pIBHAHHA; 3 yHKWiewo Y = ; CTeneHem ia uinum

NOKa3HWKOM, CTaHOapPTHUM BUMMALOM YWCra,

O HaBuMTeECA CKOpOYyBaTH pauiosansHi opobu Ta 3BofMTH IX A0 HOBOMO

3HaMEeHHWKa; BUKOHYBaTK apudmeTryHi Oii 3 pauioHansHuMK ApoGami;
PO3B'A3yBaTH pauioHansHi PIBHAHHA.

§ 1. PauionanbHi Bupasm.
PauionanbHi apo6n

. 1. PauioHansHi Bupa3u

--

NL Iz 7 KJACcy BH B:Ke 3HAETe, [0 BHpPA3H, AKI He MICTATEH JALIeHHA HA
BHpa3 3i amimnol0, Hanpmukaan: Smep; 4¢® + t% (m - n)m? + n");

kY — P:'! = YiAl Payionanbvii 6upasu.

byab-akuil ninawil BUpas MOMHA NOJATH V BHIIAAI MHONOYWIEHA CTaH-
NaApTHOI'O BHTAANY, HANPHKIA:

(m — n)(m? + n") = m® + mn" — nm? — n®
p+1 1 1

k? =k -—p-—i.
1 PR
Ha siaminy Big ninnx supasis, BUpasu
g x+& 1 19 a—b 1
om — —; =g ——

p y-9 5 m2’ a2+ab+ b (x-ylx® +7)
MICTATE JLIeHHA HA BHpa2 3l aMiHHOW. Taki BMpasn HAZHBAKTL dpodosu-
MU PAYIOHAABHUMU SUPAIAMIL.

Ilini pamionansHi i ApoboBl panioHaNBHI BHpPAa3H HA3IHBAIOTE payio-
HAABHUMU SUpasamii.

Payionansni supasu — e MATeMATHYH]I BHPA3H, AKl MICTATE Ail A0aa-
BAHHA, BiAHIMAHHA, MHOMKEHHA, ILJeHHA TAa NilHeCeHHS N0 CTelneHd.




PauwioHGNbMI BUpaIU

2. O6nacte BU3HAYSHHA BUpPa3y

Hinui panioHansHHA BUpa3 mae aMmicT 408 OyAb-AKHX 3HAYEHBL 3MiH-

HHUX, 110 0 HLOI'O BXOAATH, OCKIJIBLKH A 3HAXOJMMEHHSA HOMO 3HAYEHHHA
Tpeba BMKOHATH Ail J0JABAHHSA, BIAHIMAHHA | MHOMEHHA Ta JALJeHHA HAa
YHUCNI0, BIAMIHHE B HYJAH, 110 3aBH/IH MOXJIHEBO.

P
Bupas Buraany E, ge P 1 @ — MHOro4YJeHH, Ha3HBAIOTH payionalb-

Hum dpodom.

5

Posrnaremo panmioHanbHEHHA Apibd . Horo snauenna moxkHA 3HAATH

xX—93
ona dDynb-AKOro SHAYEHHA X, KpIM X = 4, OCKLIBKH VI X = J SHAMEHHHK
5]
x—43
3MICT JAJA BCIX 3HAYEHbL 3MIHHOI X, KpiM x = 3 (abo ana x = 3 He mae
3MICTY).

Apoby mOpiBHIOBATHME HVJIK. ¥ TAKOMY pa3l KayXyTh, III0 BHpPA3 MAE

SHAYCHHA 3MIHHHX, I8 AKHUX BApPaA3 Mae amicT, HASHBAKOTL donyemu-
MUMU FHAYEHHAMU 3MIHKHUX YV BHpasi.

I1li auayeHnHsa YyTBOPWIOTE obaacmbs susHavennn supasdy, abo obaacme
donycemumux IHAYEHDb IMIHHUX YV BHpAaal.

m SJHAHTH JonycTHUMI 3HAYEHHA 3MIHHOI Yy BHpa3si:
i m-—3 5 x+ 7
S : 2 : 3 - 4) T —=.

' 9 ) ).t:{.r—‘.]} }}y|—3

p+2
. Poze'azanna. 1) Bupaz mae aMmicT ana Oyab-AKHX 3HAYeHB 3MIHHOL M.
2) HonycTuMi 3HAYEHHA 3MIHHOL p — ycl uHesa, KpIM uHcaa —2, ocKLIb-
KH [l 3HAYeHHA 3MiHHOI NepeTBOPIE 3HAMEHHHE Apo0y HA HYIb.
3) 3HaMeHHHMK Apody NepeTBOPHETHCA HA HYJBL, AKIMO x = 0 abo x = 9.
Tomy ponyeTrMil 3HaYeHHA 3MIHHOL X — ycl uHcaa, KpiM yncen 01 9.
4) HonycTrMi 3HAYEHHA 3MIHHOI y — ycl 4AcHa, KpiM 3 1 —3.
CropodeHo sidnosidi MOXHA 3ANTHCATH TaK:
1) m — oyap-ake uncno; 2)p#-2; 3)x=0;x#9; 4)y=3;y=+-3.

3. YmoBa piBHOCTI Apoby Hyno

. 0
Poarnasemo ymoBy piBHocTi apody Hymw. OcKLIBKH —

&+0, T0

=0, axmo

2 =1k
& = 0.

= 0 Toni # Tiaekn Toal, Koam P =0, a @ # 0, TobT0 3a ymMoBR {

i
Q
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1)

O
m Ilna AKNX 3HAYEeHL 3MIHHOI IOPIBHIOE HYJIIO 3HAYEHHA Apody:
. x—3 (a —2Na + 1) bbb —T)
; 2 : 3 ?
x+1 ) a+ 95 ) b—-T

. Poae’sazanna. 1) UYncensHur apody NOpIBHIOE HYJAK, AKIOO X = 3, BOA-
| HOYAC 3IHAMEHHMK HY/AK0 He jgopieHioe. Tomy umcio 3 € THM 3HAYEHHAM

3MIHHOI, 34 AKOro e aApid JOpiBHIOE HYIH.
2) UncensHuK apoby A0piBHIOE HYJAW, AKOO a = 2 abo a = —-1. [Ina Kox-
HOTO i3 NMX 3HAYeHBb 3HAMeHHUK Apoby HyJ0 He AopieHwe. Tomy uucaa
21-1e THMHM 3HAYEHHAMN 3MIiHHOIL, A0A AKHX el apid JopiBHIOE HYIO.
3) Hucenwuur apoby popienwe Hynw, agmo b=0abo b= 7. Axmo b = 0,
3HAMEHHHMK Apoby HYJIKW He NopiBHIOE, a AKUO b = 7, 3HaMeHHHEK nepe-
TEOPHETLCA HA HVIL, ToOTO Api6 He mae amicry. OTke, Apib JOpiBHIOE
Hyaw0 e axkogo b = 0.
Bidnoside: 1) x = 3;

2)a=2,a=-1

3)b=0.
P = . HNaeHborpeubkdil matematuk JiodaudT (6n. Il cT. H. &.) poa-
A We payiye...  ™MaHys pauioHansdl apoBu Ta Al 3 HAMK y cBol npau

e

. « ApwtbmeTHkan. 3oKpema, Ha CTOpIHKaX WiET KHMKKW MOXHa
IYCTPITW JOBEAEHHA TOTOXHOCTEN

. 144 60 60x2+2520
¥* + 900 -60x x?-30 x*+0900-60x2
96 12 12x% + 24

M 13-122 6-2 x+36-1202

AKi 3aNUCaHo TOOILWHLOK CUMBONIKOK.

BugatHMi aurnifcekMin yyeHuin lcaak Hetotod (1643-1727) y ceoli moHorpadil «Yui-

BepcankHa apupmetukas (1707) oadadye Api6 Tak: «3anuc oaHiel 3 ABOX BENWYKWH Nig
IHLLIOKD, HUXKYEe RKOT MiX HMUMKW NpoBeOeHO PUCKY, 03Hadvae 4dacTry abo X BEnWYMHY, WO
BMHUKAE NpW OiNeHHi BEPXHLOT BENUYWHW Ha HUXHIO®, Y Uil poboti HeloToH poarnsgae
HE TiNLKK 3BM4aniHi apobu, a i pauioHanbHi.

o

: » g O

Aki BUpa3sW Ha3WBawTL UINUMK palioHansHUMK BUpasami, a skl — gpoboBvMK pauio-
HankHUMK Bupaszamu? Haeenite npuknagud Takmx Bupaszie. O HAxi Bupasw Ha3vMBaKWTh
pauioHansHuMK Bupasamn? O Lo Take pauioHaneHWA api67 Haeenite npuknanm.
O Wo HaaueawTs AONYCTUMWMK 3HaYeHHAMK 3miHHoI? O CdopmynioiTe ymosy piBHO-

P

cTi npoby E‘ HYTTHO.

§ Fosf sximb 3agaui ma buxonaame bnpabu

1.1. (Veno.) ki 3 supasise € ninumu, a gaki — gpoboBumu:

14

1) linl'iﬂ.'z;. 2) o 1; 3) m2 + 2m - 8; 4) E:,
(] a 8

1 xX+y—a 2

) P ) 10 Y(p—-2PF+Tp ) as + ”
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D_
~ . m 17 t
1.2. Cepesn pamioHanpHHX BHpasiB a* — ab; ﬁ; —: Ht-1)+ E;
a
la - 1-!;-- ' D 3HAMAITE 1 BHITHINITE Ti, 1110 €:
G 8 " x2 41 2 dan e
1) ninummu, 2) npoboBUMM.
1.3. 5Iki a3 gpobie € panioHaAEHMMHA JpodaMu:
1 : 2 - 3 = : 4) e
}.513—3 ) p? — 2 } yt -9 ]m—E
@ 1.4. 3uaiifiTe 3HAYEHHA BUpPa3Y:
3 0 3
1) ﬂ; s ARIo a = 1; —2: —3: 2}I+ S s AKINO x = 4: —1.
a X xr—2

1.5. JlissafiTeca Npi3BHINE BHAATHOr0 VKpalHCBKOIO aBlAKOHCTPYKTOpDA.

q Ilna neporo sHAHIITH 3HAYEHHA BHPA3YV 3 Nepmol TabaHIl Ta nepeHe-

| ciTh miTepH, 0 BiANOBINAIOTE IIHM 3HAYEHHAM, ¥V ApPVry Tabianio.
KopHeTyiouHch OVIB-AKHMH iHQODMANIHHHMHE I3epeaMHi, 03HAHOM-
TecA 3 Dlorpadiew nbOro aBlaKOHCTPYKTOPA.

2 3 [ -a ] o 2] s
1+ x
1=
JiTepu i B A O H
1 -2 |-0,6| -8 -2 -3 | O
|

1.6. Cranamits apib:
1) ynceILHHKOM AKOTO € PI3HHAILA 3MIHHHX a 1 b, A 3HAMEHHHEOM — IX
CYyMa;
2) yHceIbHHKOM AKOro € Ao0OyTOK 3MIHHMX X 1 I, A 3BHAMEHHHKOM —
cyMa 1X KBajJpaTiB.

1.7. 3HaiaiTe JonycTHMI 3HAYEHHA 3MiHHOI vV BHpasi:

Pyt 5 2}31-:1—5_; 3}Tb+9; 4]1‘—9;
a 8 t+1
x*+1 2 p+2 3 1 1
5 =R ; 'E' —_— = ; T : E- _+ L]
‘ x x -7 ]p{p—l} }x9+1 ]m Im| + 5
.8, JHaANHAITE A0ONIYVCTHMI 3HAYEHHA 3MIHHO] ¥ BHpasl:
a-—1 b-9
1 + 3 2 - 3) —;
)p }:1+4 ‘ 1
x2 -3 2y 3 1
1 - 5 + - 6) — :
}.r{:r:+2} }y—l y+6 }m3+2
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1.9. 3a t rog aeromobins nogonae 240 km. CraaaiTe Bupas ansa obuncies-
HA WBHAKocTI aBToMoblaa (v KM/roa). 3HAHAITE 3HAYEHHA [BOTO BH-
paay, axkmo f = 3; 4.

1.10. Ilenciorepka ana norped medeTi BHTparTHaa 48 rpE Ha npHabaHHA

n pydok. CKIaniTs BHpas AnA oOYHCIeHHA MIHH pyv4YKH (Vv rpH) Ta ob-
YHCJIITE HOTO 3HAYEeHHA, AKImo n = 8; 10.

1.11. JIna axoro sHadeHHdA amMinHOl 3naveHHs apoby = ; - NOPlIBHIDE:
1) —-2; 2)9; 3) 0,01; 4) -4,9?
1.12. Jlna Aakoro agadyeHHA 3MIHHOl 3HAYEHHA Apoby =1 NOPIBHIOE:
1) —8; 2) 0,257
1.13. Jlna Axoro asaueHHA X JOPIBHIOE HYJIK Apid:
4x - 8 x(x + 3) (x—=1)x + T) 3x — B
1) - - 2) — -3 3) - -3 4 -7
] x ) x2 ; x+5 } 8 -4x
1.14. [Ina axoro sHAYeHHA I JOPiIBHIOE HYII Api6:
+1 + 2}y — 3 +1
n—Y_. g (y : }y; 3) (¥ + 20y }; gy L1,
oy — T y y+4 2l + D
1.15. SualiigiTe JonycTHMI 3HAYEHHA 3MIHHOL ¥ BHpasi:
a+1 t+ 2 m 0
1) - 2 ; 3) —————— 4 =
]{ﬂ-l]{ﬂﬂ+7] }tE—Tf }mE-EE }{I-Q}E
1.16. 3EafgiTE JOOVCTHMI 3HAYEHHA 3MIHHOL ¥V BHpAasi:
B—7 a+ 2 ¢ a
1 : 2 - 3) — 5 4 :
ll[*H'—Jr.t]i[-ijg:s+1{.'lj }ﬁa—aﬂ }4—f2 llz‘[+t1+1]|2

1.17. Crnagire Bupas 3i aminHow x, mo mae 6m amier ans Oyab-AKUX 3HAa-
YeHb X, KpiM:
1l =2
2)lx=112=—4,

_|i—| 1.18. SxaialTe gonyceTHMI 3HAYEHHA 3MIHHOL YV BHpasi:
37 x om 4k

| - 2 : 3 s 4 .
Yo -D-8a+6 -1 nor Yk
m
1.19. 3raixiTe oblacTk BH3HAYEHHA BHpA3Y:
1) 12 ' 2) m 3) (f ' 1) 2a
x(x +2) - 4x - 8’ 4 —|m| = a+2/-38
1.20. Buzraure 3nak apobdy: e
7
l]I—E,HHmux}ﬂiyﬂﬂ: E]mzl.ﬂﬂmum}ﬂ.n{ﬂ;
Y n
== 1
3}‘Plgl,ﬂﬂﬂ:np-ﬂi{],ﬂ:=-ﬂ; 4}JﬂlTj,HHm,nﬂ-=:ﬂ,f-::ﬂ.
n

16 - &)
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D_
1.21. loeepits, mo ana OyAb-AKOr0 3HAYEHHA 3MIHHOI 3HAYEHHA Apoby:
(| 4 i
1) — € NOOATHHUM: 2) € BiJl eMHHM;
a +1 ~pr—2
+ 1)% —(p* — 4)°
3) o ) € HeBil eMHHM: 4) (P ) € HeNOOATHHM,
a2 + 7 pt +1
() Bnpabu grs nobmapenns
1.22. IlepeTBOpiTE BHpPA3 HA MHOTOYWIEH:
1) (a% + 2a — 7) — (a2 — 4a — 9); 2) 3x%y(2x — 3y + T);
3) (x% - 2x)(x + 9): 4) (x* - By + 10x>.

1.23. Poar’axits pieaanna: 4x(2x — 7) + 3x(5 — 2x) = 2x2% + 39.

Migzomyiimecs qo bubueHns Hobozo mamepiany

1.24. CropoTiTs apib:

1) 22 g 492 50 g2
14 35 18 45 48 89
1.25. 3eeniTe apib:
1) % JI0 3HAMEeHHHEKa 24; 2) % A0 3HAMEeHHHEKAa 28;
3) ;i_, o 3gaMeHHuKa 30; 4) % no aHaMeHHHKAa 63.
|
1.26. Ilopaifite vy BUrnaAl creneds BUpAa3:
1) m3m; 2) pp7; 3) x¥ : x4
4) (a®)7; B) &% - ()  6)(eY: e
1.27. Ha akuii supas Tpeba noMmHOKATH ogHodned 2a%h, nmob orpumaTn:
1) 2a3b: 2) 2a2b*: 3) 4a®h: 4) 16a*h3?
1.28. PoagnagiTs Ha MHOMEHHEKH MHOTOYIEH:
1) ab — b 2y m? + m®: 3) 8m? — 4mn:
4) Gab — 15a<b?: 5) x° + 6x + 9; 6) ¢ — 10c + 25;
7) x2 - 25; 8) p* — 49m% 9)a? + ab + Ta + Tbh.

Kummeba mamemamuxa

1.29. Jlirapka Hartana BopmuciBHa Beme 3710poBHH cnocid »KHTTA, TOMY Ha
poboTy 1 3 poboTH Ia3gnTh Ha BenocHneni. Bparni BoHa gicTaeThca g0
poboTH 3a 15 XB, pvxawuHch 3i mBHAKicTIO 12 KM/roa. 3 poborn nmo-

BepTaeThcA 31 mBHAKIcTIO 10 EM/roa. CrinaskH gacy BuTpadae Hara-
na BopucieHa Ha maAx 3 poboTH mogomMy?

a Uikabi 3agaui — nomipkyi ogHave

1.30. CriabpKH icHYE ABOIHGPOBHX HATYPAJBHHX 4YHCE], AKl JOPIBHIOIOTH
cyMi moOYTRY H cYMH cBOIX mubpp?

o 17
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§ 2. OcHoBHa BNACTHRICTD palioHanbHOro apoby

; 1. OcHOBHa BNacTUBICTL pauioHanbHOro gpoby

=, -
=
W
.-I'"II e
')
C

OcHOBHA BIACTHBICTE 3BHYAHHOrID ApoOV: AKWO YUCEABHUK [ 3HAMEN-
Huk dpoly nomuHoxumu abo nodiaumu Ha odHe (i me came Hamy-
paasHe Yuciao, mo odepxumo dpid, wo dopisHwe damomy. AbDo nna
Oyab-AKHMX HATVPAJIBHHX 4HCceNl a, b i ¢ cOpaBI¥VIOTECA PIBHOCTI:

a ac ., ac a

—:—1— =

b B Be B

Ioeegemo, 10 i PIEHOCTLI € NPABMJILHHUMHM HEé TUIBKH JUIA HATYVPAIL-
HHUX 3HAYEeHL a, b1 ¢, a i Ana OyAL-AKHX IHINHWX 3HAYEeHL 3a yMoEH b = 0

i)
a ac

NosegeMo cOOYATKY, IO — = —,
b be

- A
Hexan E =a : b= p. Toui, 3a ozHaueHHAM YacTKH, a = bp. IlomHOEHMO

o0HABl YACTHHH IIiel piBHOCTI Ha ¢, MaTHMeMo: ac = (bp)e. BUKoOpHCTOBYIO-
YH NepecTABHY 1 CIOJAVYHY BJAACTHROCTI MHOMKeHHA, olep:HMO: ac = (be)p.

OcriabkE b2 0ic# 0, To1 bec # 0. 3 ocTaHHBLO]I piBHOCTI (38 O3HAUYEHHAM

—P[}EHiHLHHE—PiE—PTDH—ﬂE
| b be ° b be

Ila piBHiCTE € TOTOMHICTIO, OTHKEe, MOXEMO NOMIHATH B HiH JiBy 1 mpa-
BY YACTHHH MICI[AMH:

YACTKH) MAEMO:

ac {

be b

ac a
Ila ToToxkHiCTHL JAa€e 3MOTY 3aMIHHTH AIpid F— Ha apib -E, TOOTO CKOpPO-
c

._ ac : - ‘
mumu apib n':T HA COLIBHHH MHOMHHEK ¢ YACEJbHHKA 1| 3HAMEHHHEKA.
e

. : a ac, ac
BnactueicTe apoby, 10 3aIHCYETHCA PIBHOCTAMM >

I
Il

= BB~
(=
3

3HBAIOTHL OCHOBHON0 SJacmuesicmio payionaasiozo dpody.

Ao uncenbHHK 1 3HaMeHHHME Apoby nmomMHOMHUTH abo noglnutTH Ha
OAHMH 1 TOH CAMHMH BIAMIHHHMH BljJ HYJA BHpas, TO OJepxuMo Apid, mpo
JopiBHIOE JaHOMY, TOOTO

ac ac i
i

be  be b

2
b

2. CkopoyeHHs pauioHansHoro apoby

PoarnaneMo NpHEJAIH 3ACTOCYBAHHA Iiel BAACTHBOCTL ana apobis HAa
IX oDMacTl JONVCTUMHX 3HAYEHE,

18 O




PauioHaNbHi BUpaiu

- Pose'ssanns. TlogaMo uHCeNEHUK | 3HAMEHHUK I[LOTO Apody v BHraanal
' A0OYTHIEB, 0 MICTATE OAHAKOBHH (CHOLIBHHMI) MHOXKHHE 84, 1 CKOPOTHMO
24a® Ba-3a 3a

i0 Ha el BHpas: = - —,
i3 o 16a Ba -2 2

Bidnosidns: %

_ gy
n 3 CropoTHTH apid
omichocis P np E-.r + lﬁy

Pﬂ&ﬂ AINQHHA. FﬂEI‘UIH.I[E'Hﬂ HA MHOMHHEH YHCEJbHHK 1 3HAMEHHHK ,EPGE}"
- Ta CROPDOTHMO ,IIPIE HA CHIJIBHHH MHOMHHEK YHCENbHHKA 1 3HAMEHHHKA:

- 9y® _ (x—3y)x+3y) _x-3y

5x +15y  5(x+37) 5
.8
= -
Orxe, mobd ckopoTHTH Apid, Tpeba:

Bidnosidw: =

1) poakaacTH HA MHOMHHKH 4YHCeJBHHK 1 3HaMeHHHEK gpoby (3a
norpedn);

2) BUKOHATH JifNleHHA YHCENLHHMKA | sHaMeHHMKA HA IX cHidRHHWH
MHOMHHEK Ta 3aIHCATH pPe3yibLTAaT.

PoarnaryTl npHEIagH NPHEBOAATE A0 NoTpeDH YTOYHHTH TPHHHATI
y 7 KJacl o3dHAYEeHHA TOTOXXHO PIBHHX BHpPA3IB TA TOTOMHOCTEH.

JIBa BHpasH, BIANOBigHI 3HAYEHHA AKHX Mix cobow piBHl ana OVib-
AKHX JONVCTHMHX 3HAYeHL 3MiHHHX, HAZHBAIOTE momoichumu, abo
MOMOMHO PiSHUMU.

PisHicTh, AKA € NpaBHABHOI ANA OVIB-AKHX JONVCTHMHX 3Ha4YeHb
IMIHHHX, HASHBAKTE MOMONHICIMID.

xé - 2x

m JHaliTH 00ACTE BHAHAYCHHA (DVHENIIL Y = ) 1 TA NOOYAY-
- I £

- BATH 11 rpagik.
- Poag'azanua. ODnacTio BH3HAYEHHA (VHKIII € BCl UHCHa, KpiM THX,

[0 NepeTBOPKITL 3HaMeHHHK 2x — 4 Ha Hyab., Ocrinskn 2x — 4 =0
ana x = 2, To obnacTo BH3HaYeHHA YHENIL € BCl yMcna, KpiM yncaa 2,

x*—2% 22 x
2x—4 2Mx~2] 2

Crnpoctumo apid v dopmyal pyHKIIL:
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— 2x X

Ormxe, hyaKDia ¥ = g MOS BETIAR y= 9 3a
- yMOBH x # 2, a ii rpadikom € mpama Yy =% bea
ToOYKH 3 abcuncow 2, TodTo Oez Touku (2; 1). Tary

TOYKY HaA3ZHBAKTE «BHKOIOTOR)» 1 0DOB AZBKOBO BH-

nyuaiThk 11 3 rpadika, 300pasKyoun « TOPOMHLOK S, Man 2.1
3pozymino, o rpadik uiel GyHKUil He MoXxKe Mic-
THTH TouKy 3 abcuucow 2, ocrinskn uncao 2 He HanemxuTs obracri BH-
2
. X% — 2y
aHaueHHd QyHKII. padik pyHRUIL § = > aobpameHo HA MAJOH-

Ky 2.1.

3. 3eegeHHa pauioHanbHoro gpoby 4o HOBOro 3HaMeHHUKa

: a _ac
ToroxHICTE E = b nae aMory asoauTH apobu go iHmoro (HoBoro) sHa-
i

MEeHHHEKA.

om
HpHH.nan ‘W 3BecTn apibd E no aHaMenEHKa 12pi.

. Poze'azanna. Ockinekn 12p = 4p + 3p?, TO, NOMHOKUBINH YHCEIBHUK
. 1 3HaMeHHHK JAaHOrO B YMoBi apoby Ha 3p, ogep:uMo Apid 3l aHaMeHHH-

bm _ 5m -3p" _ 15mp?

KoM 12 — = :
| P " ap-ap®  13pt
Muoxuurk 3p®, ak i ana ssuualinux apobie, mHazueawTs dodamkosum
am
MHOMHUKOM YHCeILHHKA 1 3BHAMEHHHKA Apoby 4—.&
15mp*®
Bidnosidn: P :
12p?
7
QLD Sneomn api6 L o,
_ . Posa’azanna. OcKinTbKn b ~a=-1+(a — b), TO, TOMHOMHBIIH YHCENb-
(]

Ha J0JATHKOBHN MHOMHHUK —1, ojJepuUMO

§l o Y
a-b (a-b)-(-1) b-a
OckinbKH 3MiHa 3HaKa nepen ApoboM NPHBOAHTEL A0 3MIHH 3HaKa B 4H-
(f = (|

' HUK 1 3HAMEHHUE Jpody 5
u —

npid 31 3HAMeHHHKOM b — a:

CeJIBHHEKY abo JHAMEHHHKY, TO b b b .
a - - - d

T
b—-a
20 O

Bidnosids: —




PauwioHGNbMI BUpaIU

=

Arxmo aMiENTH 3HAK Yy 4YHceJdbHHKY (ab0 3HaMeHHHEY) apody oOJHO-
YACHO 31 3HAKOM nepej apobom, TO ofepmuMo Apid, TOoTOMXKHO pPiBHHI

a —a a
AaHOMY, TODTO — = —— = ——

Haioii .-:'—2__2—.:'
np anm, - =

(0 Sxkumn PIBHOCTAMKM 3anWcyioTk OCHOBHY BnacTueicTe Apoby? Cdopmynionte 1.

Ly a ac
“ O [oeeniTs TOTOKHICTS 5 = —. O MNoACHITb, AK CKOPOTHTH paLloHansHWA Apib.

§ Po3b sximb 3agaui ma bukonaume bnpabu
m 2.1. (Veno.) Ei-:upu'ri'rh npib:

Tx Xy ab Dac 10xy
L i Een e — 3) ——: 4) — a) —; B ’
} Ty } 15-:‘1 xm ) b2 ) dab’ ) 10my
2.2, CroporiThk Aapib:
3m 4x ab i2 Oxy amn
1) —; 2) —; 3) — 4) —; D 6 .
] 3p }12 }HP } tx }EIE.' ]4pn
@ 2.3. Cxoporits apib:
_9g2 2 2
lﬁuh: 2) a m; 3) 16ax : 1) —8m n;
20am Sap 20xh —2nd
—ap? dabe 26m<n a“ed
5] : 6 ; 7 : 8 .
) pie ) 12ac3 ) 39mn? ) —¢3gh
2.4. CroporiTths apib:
Bat -3 2 B i
D 2) i R e i
12ap Tx2y 20xm -3 pt
—kp? bxyz 22x%y t7 p8
D : 6 — 7 ; 8 ;
} pii ) 15422 ) —33y°x ] pit®
2.5. llopaiTe yacTKy v BArAAAL Apody 1 CKOPOTITH el Apib:
1) 12x%y : (dxp?); 2) 3asbe : (—18abic?);
3) —=10ap® : (—-15a%); 4) —14x° : (2x7y).
2.6. deeaits apib:
1) i no 3HaMeHHHEa 20m: 2) £ 0 3JHAMEeHHHEA a°.
4m a?
2.7. 3eenpits apib: 1) Ei o 3HaMeHHHKa 15p; 2} = /10 3BHAMEHHUKA y'.
2.8. Cxoporits apio:
i 2 3 2
1) mia 2}; 2) 4 x +__£._"j£ : 3) n;n{p + 7) . 16m (a + 3}
pla — 2) (x + 2) men(p + 7)* 20mi(a +3)

o 21



rPO341N1

O
2.9, CroporiTe apib:
— 33 2 — D2 i1 —
1) x(b + T’}; 2) a(m 3_} . 3) a<y(x — 2) : 1) 12x%(y — V) _
ylb +7) (m - 383 ay(x — 2) 16x2(y — T)%
2.10. PoagnagiTs HA MHOMKHHEHN YHCeNLHHK 1 3HaMeHHHK 1 cKopoTiTe aApib:
4da +12b ax — by 3mix + 2) ax —a
1 : - R 3 - 4 '
) 16ab ) T(x —y) ) x2 + 2x ) a
2x -6 2b 2x? —10x
3) — J ~ 6) y: 7) = - 8 g
y? —yx 5x — 15y a? + 2ab x — by

2.11. Croporite Apib, nonepeiHs0 PO3KJABIIH HOro 4YMceJbHHK 1 3HAMEH-
HUK HA MHOMHHKM:

% -
1) 3a + 15!:-: 2) mn m: 3 pe —3p :
ab 4(n —1) 4k(p — 3)
xy — 2x m 4a — 12c
] x ]m3+mn }Tu—ﬁlc
. . a(x — y) 3a — 9b Ty — 14
2.12. Croporite api6: 1 . 2 TR ;
po AP ]5{5’_-1'] ]15.5_5&: ) yi—d
m? -9 pe -1 x2 +10x + 25
4) - — D - 6 =
1.1'1'12-l‘ir.r11+"Ell ]plﬂ—p'2 } mx + bm
2.13. CropoTiTs npib:
m(p — 2) 3a +12 x2 —4x +4 me + 4e
1 ;2 . — . 4 ;
]ﬂ{E—p} ]ﬂﬂ—lﬁ 3) xZ2 — 4 ]m2+3m+lﬁ
@ 2.14. CopocriTs BHpas:
a’ — g3 p? + p’ 2a2 - g de? - 10c¢t
1 ; 2 - 3 ; + .
]a“—af 1.,:;-5+,t:r'F ]uﬁ—ﬂaﬁ ]121:'5'—6-:“
2.15. CnpocTiTh BHpa3s:
t9 — 8 a® + a3 3b2 — b3 4at — 849
}tﬂ—t? ]ﬂﬂ+ﬂﬂ' }bﬂ—E.!:r"’ ]lﬂﬂz—'ﬁﬂﬂ
2.16. Croporite apib6:
men —m 15m*® — 15mn md + 27
1 : 2) — = 3) — :
) m? — m®n ) 10n? — 10nm?* } m2 —3m + 9
4]2ﬂ+10ﬂ+5ﬂ2_ E]3p+pn—3y—yn_ E}ﬂm+an—bm—bn
a? — 8 ' Tp—-Ty " am —an — bm + bn’
2.17. CroporiTe apib:
8 _ g _
1) lﬂ,? 16 pg : 2) ac—2a + 4:
12p3q — 12pg? a® + 8
3}T+7ﬂ+Tﬂ2_ 4}5m+ﬂn—5n—-ﬂm_
a®-1 a? -10a + 25




PauwioHGNbMI BUpaIU

D_
2.18. 3eeniTe apib:
b
1) b 0 3aHAMEHHHEKA a® — ab:
a_ —
4
2) no aHaMeHHHEA m2 + 2mn + n?:
m -+ n
0 4
3) 10 3HAMEHHHEKA x° — y*; 4) 10 3paMeHHEnKa kB* - 1:
x—y %1
a L
a) oo aHaMeHHHEKAa b — a; 6) —— no amamMeHHHEa 4 — p-.
a-b p—2
. . ; (]
2.19. 3peaiTe apib: 1) [0 3HAMEHHHKa m* + mn;:
m + n
4
2) o~ 0 3HAaMEeHHHKa x° — 2xy + y*;
3) a oo 3HaMeHHHMEa a- — be:
a +
4) ¢ N0 3HAMEeHHHKA T — C.
e |
2.20. Buaii Lo ol e 3, x = 2025
.20. 3HaiiiTh 3HAYEHHA BHpA3y ————————, AKIOID € = —3, X = , TA
i PasY ~ g 612 (xd)e” T

\ nizHaeTecdA, CKLIBKH paziB NpeJcTABHHKH Big YKpalHH BHTrpaBalH
B NiCeHHOMY KOHEVpCl «EBpobadeHHA».
6x° — 3xy 1

2.21. Obuncairs 3HaveHHA i -, AKmo x=-4, y=——, TA
Apooy 8xy — 4y 1 Y 1

l. Al3HAETECA, YV HKOMY cToJlTrli Oyiao 3acHoBaHo Micro Kawm' a-
Henb-lloginecernui (XMensHHIBKA 001, ).

Miecmo Kam' aneuws-ITodiavesxuil

E 2.22. Croporire apib:
- (3b — O¢)®

(x + 2)2 —(x - 2)°
1 - 2) — : 3 i
) 48x }I"—y*‘ ) ob - 16¢
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2.23. Croporite api6:
2 — E)2 4
”{m+5} + (m 5}; E]ﬂ b“; 3) 6m + 2n :
me + 25 a? + b (12m + 4n)®
2.24. 3uaiigiTe o0nacTsk BH3HAYEHHA (PVHRIII Ta nobyaviiTe 11 rpadik:
x4+ Bx x2 —4x +4
1 = : 2 = :
'Y = 6%+ 86 W3 %
2.25. 3uaiigitTe obnacts suaHavenus pyarnii ra nobyayiire 11 rpadik:
x2 — Bx x2 +6x+9
1) y = 3 2) Y =
W= o5 bz W= "3z
Brpabu grs nobmopenns
2.26. ObuHCHITE 3HAYEHHA BHPA3Y:
212 3? 74 125
3 By | Em 3) — 4) —.
) 214 ; 30 ) 49 ) 5
2.27. Poar’amiTs cHCTEMY DIBHAHL:
x+ 3y =2, 3x + 2y = 2,
1) ’ 2) 4
3x -2y =1T; Tx -2y = -22.

2.28. Cnpocrires BHpaa:
1) (2x + 3y)® — (x + TyMdx — y) 2) (m + 3)(m*® — 5) — m(m — 4)2,

Migzomyiimecs qo bubuenns Hobozo mamepiany

2.29. Ofuncairs:

1 3 7 8 9 5 3 9
L) =i ) —=%=—= 8) —— —; k) — ——
- )13 " 13 ‘1 1 ETART;

4 1 11 2 3 7 2 (1
5}E+E' ﬁ]—ﬁ*‘ﬁf T]_ﬁ_ﬁi 8) - [ 7]—

Kummeba mamemamuka

2.30.Ha 1 ciuua 2016 pory cinbebkoro HacenenHs B Vipaini Gyno =Ha
38,375094 s meHume, HI¥ MICBKOro. SHAHAITE KiAbKICTE MICBEOIO
i HLIBKICTE CiabCchKOro HaceleHHA B YKpalHl craHoM Ha 1 ciuHsa
2016 pory, AKILO 3arajibHA KINBKICTE HACENIEHHA HA L0 JIATY CKJIAJA-
na 42 760 516 ocib.

O Uikabi 3agaui — nomipkyi aguave

2.31. Rarep 3a Teuiew piuKH A0Jae BiACTaHL Biji NYHKTY A A0 NyHKTY B 3a
2 roj, a npoTu Tedil — 3a 3 roj. 3a AKHMH Yac BiJf OYHKTY A 10 OVHK-
Ty B npomnuse rnir?

24 — O




PaWiOHANBHI BUPaG3U

r:,-_ —
§ 3. lopnasannn Ta BigHiMaHHA apobis
3 OAHAKOBMMM 3HAMEHHMKAMMH
1. JopasaHHa gpobis 3 OAHAKOBMMKU 3HAMEHHUKAMM

i
e Wi, g

",\42‘ o6 popaty apobu 3 OAHAKOBMMM 3HAMeHHMKaMu, Tpeba aoparTm ix
YHCeNbHHKH, 8 3HAMEHHHK 3aMHINUTH TOH camuil. Hanpuknan:

i+£ i —i abo y Buraaml gopmyan: E+£— g+0
[ 7 R S s At i i S
Ila ¢opMyiaa copapIKVEThCA AaA OVAb-AKHX apobiB 3a ymoBu ¢ # 0.
HNosegeMo 1e.
. d - ; :
Hexaii — = p 1 — = q. Toxl, 3a o3HAYeHHAM YacTKH, a = cp 1 b = eq.
c c
Maemo: a + b=cp + ¢q = c(p + q).
; a+b
Ockinskn ¢ # 0, TO, 3a O3HAYEHHAM 4YAaCTKH, P+ = , OTHe,
E+E _a+ .!1_ P
c i C

Maemo npasuao dodasarHna dpodie 3 00HAKOBUMU HAMEHHUKAM.

IIlo6 momaTH apobH 3 OJHAKOBMMH 3HAMeHHHKaMH, Tpeba xomaTH ix
YHCeJEHHKH, 4 3HAMeHHHK 3alHImATH 0e3 amiH, TOOTO

a b a+b
—_ 4t — = )

c C c

ap 38p op+3p 8Bp 4p
n 1. + == = ===
2x 2x 2x 2x X

2. BigHimaHHa gpobie 3 oAHAKOBMMU IHAMEHHWKaMK

: : a b a-b
AHANOriYHO MOMKHA JNOBECTH TOTOMHICTE — —— =
¢ 0 ¢

I0Th NPABHIO BlAHIMAHHA ApoDIE 3 OIHAKOBHMMH 3HAMEHHHKAMH,
Maemo npasuao sidnimanng dpolbis 3 odHaK0BUMU FHAMCHHUKAMU.

, AKOK 3amnucy-

[Ilod sigaaTH apobH 3 OJHAKOBMMH 3HAMeHHHMKaMu, Tpeba Big uHcelhb-
HHUKA aMeHINYBAHOrO BiIHATH YHCENIBHHK BiJl'€eMHHKA, 8 3HAMEHHHE
saauImaTH Oe3 amiH, TOOTO

a
C

2
¢
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. 10x-14 3x 10x-14-3x Tx-14 T(x-2) x-2

ip p p p p p
Poarnasemo me KINbKA NPHUEJALLB.

3. 3acTocyBaHHA NpaBvn AoAaBaHHA Ta BigHIMaHHA gpobie
nig 4Yac po3s'A3yBaHHA BNpae

2x + ax —
(IIITITED 3uaittu cymy Ta pissumo Apo6is ——— i ——2

2xy 2xy
3 Ex+g+2x—y=2x+y+2x—y= 4x =E1
- 2xy 2xy 2xy 2xy Yy
2x+y 2x-y 2x+y—(@Bx-y) 2x+y-2x+y 2y 1
2xy 2xy 2xy 2xy 2xy x
Bidnosidw: E; —1~
y x
m® + hm 7 11m -2
Cnpocrarn Bupas —o—o 4+ —5— o ——5—— .

* Poas'sasauHA.

im3+5m+ T 11m-2 mP+5m+T7-(11m-2) _
*m®-3m m?2-3m m?-3m m* — 3m
mf+dm+T-1lm+2 m*-6m+9 (m-3° m-3
- m? — 3m T mf-3m mm-3) m
Bidnoside: £ E.
m
10x 2y

_I..
SHANTH cyMy B |

. Poae'aszannn. Ockinekn 2x — y = —=(y — 2x), To apyruii AoJaHOK MOMHA
. MOJATH 3 THM CAMHM 3HAMEHHHKOM, 10 i Vv nepmoro aojaHka (Mu Bye

2  _ dYy 2y
2x -y —Hy-2x) y-2x
10x " 517] _ 10x by =1ﬂ;r—5y:_—5{y—2.r}=
y—2x 2x-y y-2x y-2x y-2x y - 2x

pO3raAjanH Taky aino Ha c. 20):

Toxi 5.

4. NopanHa npoby y surnani cymu abo pizHuUui Kinbkox apobis

a 0 o+0 a b a-b
SIKmo B TOTOMHOCTAX — + — = -

¢ B ¢ c ¢ ¢
IAMH Jiel i Dpaei YACTHHH, TO OJEPIKHUMO TOTOMHOCTI:

NOMIHATH Mic-

a-+ b a b a—6 a b
:-—+—IIIH s
¢ ¢ ¢ c C

26 - o




PauioHaNbHi BUpaiu
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da JOMOMOroK IHX TOTOMHOCTEH Apld, YHMCceJBHHK AKOro € cymow abo
PI3HHIEK KLIBKOX BHpa3iB, MOHA 3allHCATH YV BUIJIAAL cyMH abo piaHHI]
ELNBKOX ApoDiB.

2x+5y -9 2x 5 9 2 5 9
Mpunan 6. I

xy xy xy xy y x xy
Sanuecary apid v surasai cymu abo pisamui ginoro eupaay

. a? +2a—17 S5m + 3n
. 1 aApoby: 1) - 2) ;
. a m+n
Pozs a3aHHuA.
2 » 2
g ieia=t o B W e T
a a a a a
2) dbm+3n 2m+3m+3n _ 2m+3(m+n) 2m +3{m+n] B
m+n m+n m+n m+n m+n
= am +3=3+ &m
m+n m+n
, : (§ 2m
Bidnosios: 1)a+2-—; 2)3+ ;
a m+ n
%) CchopMmynionTe npasuno goaapaHHAa apobie 3 ogHakoBUMKM 3HameHHWKkamu. [Joeenite

woro. © CcopmynioiTe npaBuno BigHiMaHHa pobis 3 00HAKOBUMM 3HAMEHHUKAMM.

[ ]

g Posb aximb 3agaui ma bukoHaume bnpabu
3.1. (Veno.) Buronaiire gio:

a b x y 2 3 i D
1) — + =; 2) = — = 3) —+—; 4) = ——,
}5 5 }'El 9 lu a }h b
3.2. 3HaHAaiTe cymy abo plaHHIIO:
2 2
1}2—I+£. E_E_y= 3]||t1+-!:-_E1r 4}7:1: +ﬁ;r
5 b 3 3 x X Y Y
3.3. BuronaiiTe miio:
3m 2m 9p p
1 -3 2) — ——;
o S STEET
s 2 2
3) —4+ L, ilﬁi—zi.
m m n n
3.4. IlopaiiTe v BUTAAML ApO0Y:
I}T_H_E; 2]x+y_x—3y; 3}a+4+5—a=
4x 4x 8 8 9 O

;r+3y+4:l:+‘i"y; 5}5ﬂ'1—2_m—1ﬂ; E}Tﬂ+13+1'?—ﬂ'
10 10 am 8m Ga Ga

o 27
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4.5. CnpocTiTe BHpas:
dx 3x a+b a-5b b-3 13-b
1) —F 2 == 2 3 + -
) 2a 2a ) 12 12 ) 2 D
a+2b 3a+ 6b 6m -3 m-13 dbxr—3 11-x
4 + : D - - G + ’
) 8 8 ) 10m 10m ) 4x dx
3.6. CopocriTh BHpas:
0 Y B 3 e
1) dx - Ty . oy 3;::; 2) Ta+p® Ta-2p :
4xy dxy 3p 3P
S5a —b* b* + ba 3a-4 4a+5 1-a
3 —ii ; 4 - + — ;
] 6h° 60° ) Ba 8a 8a
4.7. lTlomaiiTe y Buranaal apoby:
uﬂu—b_ﬁb+3a' 2]9m+2k2_9m—3k2'
ab ab ' Sk 5k’
= as 2 - =
Elﬁﬁ- me m +:’:'nb; 4]¢i.-:r:_3+ﬂ.+ﬂ_5 u'
4m?3 4m? Ga Ga Ga
. ia—o D+a
3.8. ODumchaiTE 3HAYEHHA BHpa3y ik 5y AKIIO
H 441 4a
a =%, TA Jl3HaeTecdA, YV HAHKOMY Blll Qirypuctea
Oxcana DBawmwn crTana nepmow oJiMOIHCEKOK 4YeM-
MIOHKOK Hea3aJerdHol YKpalHH. Oxkcana Bawoa

4.9, ¥ 1995 p. ykpalHceKa JerkoatieTka Ineca Kpapens yveranoesnia cgi-
H TOBHH Pperop] 3 noTpiidHoro crpudka. 3HANAITH 3HAYEHHA BHpAasy
116-7 T+0b 1

+ —— armo b =—, JlizEaeTecd, CKiIBKH pOKiB H-
602 | b2 ' KmO P15 A P

MaBCA el CBITOBHH peKopi.

3.10. Buronaiite niwo:

2 9 3
1) x4 25: 9) 6 :
x—5 x—5 y+6 y+6
x—3 6 Ta -1 Th—-1
3) - = . 4 - -
}12—9+12—9 ]aﬂ—bz a? — h?
5) Ex+g_+_x—4y_ E]9m+5n m — an

(x-u)? (x-p)? (m+n)p (m+n)

4.11. CopoeTiTs BHpAa3:

49 me x+ 7 G
1 —=Flgas- Pt .. ; E - el e -.:
}T—m T—m ].rﬂ—l i |
3) Sx-2 Sy—-2 4]3:1—4!1 2a —b

r — . - _I_ .
22— -yt (@a-b? (a- b
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3.12. CopocTiTe BHpas:
a 0 m 2
1 4 2 - ;
}I—=1 1-x }E*—E 3-c
3) ax F Ey; 4) 10p i am ‘
X<y y—x 2p—m m-2p
3.135. Bukonaiite gio:
1) .. ; 2) a 8 :
a-2 2-a xX-y y-x
16 4
3) 2m " 2n ; 1) X o A
m-n n-—m dx—y y- Ax’
@3.14 Buronaiite miio:
1 m*-m 4-m 2}__9c 18 + B¢
mtidm+d4 miidm+a —6c 2 -6c
4.15. 3HAHAITE PISHHILIO:
2
1 a“+3a  3a+9 2) dm  m+10

a2 +6a+9 a+6a+9 -5m m?-5m

3.16. [loseniTh TOTOMHICTE:

(a-b) (a+b) . l[a:;t+-f,=r]|2 {u—b]E

1 —2: =
¢ 2ab 2ab aﬂ + 0 a4 bP
3.17. 3naiigiTe aHAYEHHA BHpPA3y:
2
1) dex + Al , Ao m = 25:
2m—-10 10-2m
x2 + 9y Bxy 1
= - = g
2) i 3y — x' Axmo x = 2026, v 2
3.18. O6unchaire:
9
1) . + 80 , AKIO x = —12;

3x—18 18 —3x
2 25k% —10ck
E}E—Ek_ T , AKmo ¢ = 199, k= 0,2,

3.19. llogaiTe npid v suraanl cymn abo piaHEuIl 1ilJoro Bupasy 1 apoby:

m + 3 al +a? —§
1) 2) ; :
a
IE+EI—3 da —4b + T
3 : 4 i
) x+5 ) a—b
.20, Ioaaiire apid v eurnagi eymu abo pisauni ninoro supaay i apoby:
a — "i' m*—md + 17
1) 2) : ;
a m
2 B
3}5,' +y+2; ‘uﬁp 2] 1_
y+1 P—q

O 29
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E 3.21. ITopaiiTe BUpa3 v BHrAALL Apoby:
T-4m  9-5m 12a 3a® +12

De-mE m-2¢ Ve-ap @-2¢°
3) m?—-6n  2(m -3n)
(m-2)n-3) (2-m)3-n)
3.22. CnpocTiTh BHpAa3:
16 —Ta 13 -6a 15(2m — 3) bm?
1 (3—a) (a-3P¢ %) (3 —m)? & (m —3)3
g2 —9% ___8p-38g

(p-3g—-4 (B-pl4-q)
Brpatu grs nobmopenns

3.23. IlogaiiTe BHpas v BHIJIAAL MHOTOWYWIEHA:
1) (@ — 1)}a + 3)%; 2) (x — 4% (x + 2).

_ L x4+ y?—z2-2xy
3.24. CroporiTs apibd xﬂ- _-ﬁ : 32- , E.:n::;'

MMigzomyumecs go bubuerns Hobozo mamepiany

3.25. O6uncHiTe:

1 5 5 3 1 3 T
1) =t Q) Ty e
) T 14 ) 12 16 ) 8 16 24
3.26. llonaiire ognounen 15a*h™ v surnani nobyTKy ABOX ONHOYJIEHIB, ONHH
3 AKHMX JIOPIBHIOE:

1) 3ab™: 2) -5a?b’; 3) -b% 4) 15ab.

Xummeba mamemamuxa

3.27. 1) Ha repuTopil mKiILHOrNO NoABip'A pocTe Aepeso OLnol akamil (po0i-
HiA appdaira). Yepes D rog micasa moJaHBY BoJa mo 11 cToOypy mimHA-
nacsa Ha BHcOTY T M 20 cm. ODuHCcHiTh IIBHAKICTE NepeMillleHHA BOOH B
crorDypl Oino0l akamil.
2) Ipaxkmuuna digaviicmu. JliaHaWiTecAs 3 pPISHOMAHITHHX IXKepeJ
iH(popMarlil npo KopHcThk 0in0l arKamli B KHTTI JIOJHHH Ta TocIoO-
NAapCcTEl.

O Uikabi 3agaui — nomipkyi ograve

3.28. (Hauionanasna onixniada Beauxoi bpumanii, 1968 p) Hexan a,, a,, ...,
a. — uini gucna, a by, by, ..., b- — Ti cami uHcna B iHINOMY NOPAIKY.
Hoesenits, mo uncno (a, — b Na, — b,)...(a; — b.) € napaum.

30 - &)
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§ 4. lopasaHHna Ta BigHiMaHHA apobis
3 Pi3HUMM 3HAMEHHHUKAMM

1. HannpocTiwi NnpuKnaguM AopasaHHA Ta BIAHIMaHHA
Apob6iBe 3 Pi3HUMKU 3HAMEHHMKAMM

, l o

'J:.""q'-", " Axmoe apobu maworTe piani anaMeHHMKM, TO IX, AK i spuuaiini apobn,
CIIOYATHY IBOAATH A0 CHLNLHONO 3HAMEHHHMKA, 4 notiM jgoaawTs abo
signiMawTe 3a npasunoM josasanaa abo siguimanusa apobie 3 ogna-
KOBHMH 3HAMEHHHKAMH,

-

a.c
Poarnanemo, AK gogatH apobu > i I CnouaTky 2eejemo i apobu o

ix cnineHOro 3HaMeHHHMKA bd. [Ina nsoro uncenbHHK 1 3HAMEHHHK Japolby

a " a ad '
E NOMHOHMO HA JOJATKOBHH MHOXHHEK ﬁ': — | — ﬁ qHCeJIEHHK 1 3HA-

c n c cb
MEHHHK Jpoby P NOMHOMHMO HA JIOJATKOBHH MHOXHHK b: — = —., Jlpobn

d db
a.rc

E i E 3geau do cniavHozo sHaMedHuka bd, nicna 4oro AJoAaeMo 1x.

w0 nocnigoeHiCcTE AN ANA AoAABAHHA JApoDIB 3 pi3HMMHM 3HAMEeHHHKA-
MH MOX¥HA 3AIIHCATH TAK:

2 ILt:—'m—'-:]l+E—mi_|_ﬂlﬂ abo cro qEHn'iE+bf£—ﬂd+bE
b d bd bl " e E T g bd

AHanorivHo BHKOHVIOTH 1 BiAHIMAHHA Apo0iB 3 pI3HMMH 3HAMEHHHKAMH:

'“E _“r: . ad — be

b d bd
Brrkonatrn miro: 1) E +i; 2) E ,_.E_
- m n a T

* Poss azanna.
i, m T/ i f =
1]i+ i=3n+4m: E]E— Ezld ﬂ."_'.'-

m n mn {a [ id

Yacro mig yac goaBaHHA H BlAHIMAHHA JApoblE 3 PIZBHHMH 3HAMEHHHEKA-
MH BAAETHLCH 3HANTH NPOCTINIMM CHLNBEHMH 3HAMEHHMEK, HIX J00yTOK 3Ha-
MEHHHKIB HUX Apo0ie., ¥ TakoMy pasi KaxyTe Npo Halnpocmiiiuil colib-
HHUI aHAMeHHUK (AHANOrIYHO N0 HAUMEHUWIO020 CHLNBHOTO 3HAMEHHHUKA ANH
ypenosux apobis). YVaarani y apobie € Deaniu cniibHAX 3HAMEHHUKIB,

2. lopasaHHA Ta BigHIMaHHA opobie,
IHAMEHHMKAMM AKUX € OQHOUYNEHM

PoarnaneMo npukraan, ne aHaMeHHHUKH JpobiB — OHOYIEHH,
O 31
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(i 3
Buxoratn miwmo ﬁJr:Ey =

_ - Pose’azanna. CuiibHMM 3HAMEHHHKOM M ﬂpﬂﬁm MOZKHA BBAMKATH OJI-

- HouneH 48x3yt mo e gobyrxom sHamenHukis apobis, ane B uboMy pasi

© Bin He Oyje HalinpocTiUM CNiNLHAM 3HAMEHHHMKOM,

- Cnpobyemo 3uaiiten Hafnpoerimmnit coinsauil asamensuk. Ockink-

- KM 3HAMEHHMKH Apobie € ogHouwleHaMu, To i HallnpocTimmuM cniasHUM
GHAMEHHHMKOM Takox Oyae oanHouned. KoedinieHT nsoro ojgHo4YIeHA
Mae giauTHeda i Ha 6, i va 8, HaliMmenmuM TakuMm ympciaoM € ducao 24,
Jo cninsHOrO 3HAMEHHMKA KOMHA 31 aMIHHMX Mae BXOJAHTH 3 HaAWOIAL-
MM i3 NOKAZHWKIB CTeneHd, 3 AKUMH BOHA BXOJAHTL [0 3IHAMEHHUKIB
apobie. Tak, HalnpocTiMM CHLIEHMM 3IHAMEHHHKOM Oyie ofgHOWIeH
24x%y®, Toai JogaTKOBHM MHOMHHMKOM /A Hepuioro apoby € supas 4y°,
60 24x2y? = 6x2y + 4y2, a gaa apyroro — Bupas 3x, 60 24x2y3 = 8xy? + 3x.
Orxce, MaeMo:

'/ " dx/g _4y® - T+3x-3 28y2 + 9x

8z%y = By 24x%y? 24x%y®
. , 28y% + 9x
Bidnosidv: 24528

JBEpHITE VBary, Imo Vv OpHKAaal 2 mag d4ac 3BeJeHHA ApobiB A0
CILIBHOIO 3HAMEHHHKA JOJATKOBI MHOMHHKH 4y° Ta 3x He MICTHIH XKOJ-

HOrO CIJABHOTO MHOMHHWKA, BlAMIHHOro Bl oamHHNIl. lle o3Hauae, mio Mmm
3HAHINJH cCaMe HaHNpOCTIINHHA cHlMBEHHA 3HAMEeHHHE JApobis.

3. [logaBaHHsa Ta BigHiMaHHAa apo6is,
3HaAMEeHHHMKaMK AKUX € MHOTOYIEHU

Tenep poarnguneMo NpHKIAMN, ¥V AKOMY 3HAMeHHHMEKaMH apobie € mHOro-
YIeHN.

x+ 4 y+4

m Buronarn BlaHIMAHHSA = ;
xy—x* Yy -xy

. Poag'azanua. 1lob snafiTy coinnHUil aHaMeHHHE, PO3KJI4JeM0 3HAMEH-
., HHKH HAa MHOHHKH. Maemo:

xy— x*=x(y — x) ra y* — xy = yly — x).
. Hajinpoerimum cninsHEMM 3saMedHuKoM apobis 6yae supas xy(y — x).

Toal gogaTKOBMM MHOMHHMKOM JJd Heplnoro Apoby € y, a AaA JApyro-
ro — x. BuKkoHaemMo BijHIMAHHA!

x+4 y+4 Verd “ped _yx+4)-—x(y+4) _

xy—-x2 yl-xy x(y-x) yly-—x) xy(y — x)
= Xy + 4y — xy —4x - 4y — 4x - 4y — x) - -4
xy(y — x) xyly—x) xyly-x) xy
4
Bidnosgids: —.
xy
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4. AnropuTM BMKOHaHHA O00aBaHHA Ta BigHIMaHHA
Apobie i2 pPI3HUMKA IHAMEHHMKaMMK

Orxe, mod BMKOHATH JojaaBaHHA abo BigHIMaHHA ApobiE 3 pi3HUMH

3HAMEHHMKaMH, Tpeba:

1) poaraacTH HA MHOMHHEKH 3HAMEHHHEKH Apo0liB, AKINO Ie mMoTplOHO;

2) sHAlTH CHiTBHWI 3HAMEHHHWEK, DaykaHo HaWnpocTimmii;

3) sHafiTH gomaTHOBI MHOMHHKH i1 ssecrH apobH A0 COiABHOrO 3HA-
MEHHHKA;

4) aHaiiTH cyMmy abo pisHMIIO OoTpHMAHHX JApobiB;

5) cKOpOTHTH OTpHUMAaHHH apid, AKIIO BiH CKOPOTHHIH, TA 3alHCATH

BILAMOBLAG.

Poarnanemo 3acTOCVEAHHA AJTOPHTMY B TAKOMY NpPHKJIAMI.

= .l_ -
a—-6 a+6 86-—a?

2
IFERTGELES [logaTi BHpas — h - v BUTAAAL npobdy.

. Poze'azanna. 1) PoaknagemMo sHaMeEHHHEK TpPeThOro Apo0y HAa MHOMKHHEHN
. 36 — a? = (6 — a)(6 + a). Ockinpkn nepmmii Apid Mae 3BHAMEHHHEK a — 6, To
| 3HAMEHHHEK TPeThoro Apoby kpamie nojgatH Tak: 36 — a® = —(a — 6)a + 6).

* Maemo:

2a 6 2a’
a-6 a+6 (a—6)a+6)

- 2) HaiinpocTimuM cOlibHAM 3HAMEHHHKOM TPhOoX ApobiB € BHpas

O

(a — 6)a + 6).
3) llopaTKoBHM MHOEKHHEKOM 0 HDeprmoro apody € Bapas (a + 6), no apyro-
ro — (a — 6), no Tperkoro — 1. 3anumemo ne

a+t/ % a-8/8 1/ D
a-6 a+6 (a-6)a+6)
4) Maemo maumi:
2a(a +6) — 6(a —6) — 2a* _ 20° +12a—6a +36 —2a®  6a + 36
(a —6)a + 6) (a —6)a + 6) (a —6)a+6)

6(a+6) 6
(@a—6)a+6) a-6

2) CropoTuMo OTpHMAaHHH Apib

KopoTko poar’A3aHHA MOMKHA 3ANHCATH TAK:

2a 6 Dl a ~ﬁ;2ﬂ a-6/8 1/ D2

pes - == —
a-6 a+6 36-a2 a-6 a+6 (a-6)a+6)

_ 2a(a +6) - 6(a —6)—2a* 2a* +12a - 6a + 36 — 2a° 6a + 36

e =

(a —6)a + 6) (a—6)a +6) (a-6)a+6)
6(a+6) 6
(a—6)a+6) a-6
6

Bidnosids. .

a—6
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5. lopnasaHHa Ta BigHiMaHHA UWinoro empasy i apoby
AHANOriYHO BHKOHYVIOTE JIOABAHHA 1 Bi.ﬂ,HiMHHHH nlroro BUpasy 1 gpoby.
- a
m CopocruTn BHpas a + 1 - 5"
ﬂ ——
* Poze'azanua. danuinemMo BUpas a + 1 v eurnaal apoby 31 3HAMEeHHH-
- KoM 1 Ta BHKOHAEMO BiJHIMAaHHA:

_ﬂ_l_l_ﬂﬂ—u:"-"5-“.-:1+1_ﬂf—azta—E}{ﬂ+1}—[aﬂ—ﬂ}=
a— 2 1 a—2 a-—2
_e"+e-2a-2-a*+0 -2 =2 _ 2
- a— 2 " a-2 a-2 2-a
Bidnosidb: : i
2—-a
{ f" AKKnid 3HaMeHHHK € cninkHum ana apobis = i E? O Ak BUKOHATH OoAaBaHHA Ta BiaHI-

o

MaHHA apobis 3 piaHMK 3HaMeHHWKaMKU?

g Posb axime 3agaqi ma bukonaume bnpabu

m 4.1. (Veno.) 3HaRAITE COLIEHMA 3HAMEHHHE ApobiB:

b Y a b A
1) —i— 2)—i=; 3)—1—} 4 A
)3iE G e ' B
o, . m y a X X Yy A
4.2. B S % e B - e ) ey 4) —+ —.
HKOHAUTE 110 }2 2 ]4+E- ly .r ]..:l+'3
X a m n a b t 4
g 11O — o — = - — e —
4.53. BuronaiTe miro: 1) =3 2) 6 3 3) g 4) 5 o
4.4. Iogaiire v Buraagi apoby:
3 1 a  Ta 2a? b5a? Tm m
1) ———3 2 3) — + —— 4 -
) 5a 2a ) 4h Eb ) 9 18b ) 12n2 18n?
4.5. Buxkonaite nmiw:
3 2 x 3x 4a Ha 4x¢ x*°
1 + - 2 - 3 + - G e —r
) 4m bHm ) 6y 8y ) Om? 12m? ) 15y 10y
4.6. lleperBopiThk Ha aAplD BHpaa:
2x x-4 dm -2n m-n a+2 8-Ta
'3 "5 T, 5 s B
2 — - 4 -
1) 3y 9 3:::: 5.1:+T_3y+ : Elda+b+ﬂ Eb_
y x Sx 15y 2a 3b
4.7. IlopaiiTe y surnagi apoby:
a a-—2 2x -y x-y
1 — ; 2 AERE S ;
) 4 3 } 14 (f
-6 T7-2 - =
3) X e y: 1) 6m —n " 8n ﬂm*
2x 4y 3m 4n
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4.8. BurkoranTe aiw:
1 a-2 2+m mé-35 1 1-3x°
1) — + - 2 — - 3) —+ :
}RE a ) m? m ]Ex’i‘- x7
4}-:1--!!_{:--:1; 5}3n+m+n-3m: E}I—Ey_y—Ex*
ab b? mn? mén xy- X2y
4.9, CopocTiTh:
e Iy
1}m+2_1: 2]_5+3 4r1:
m? m n> n
gyX-¥_y-x -2 2c-p
x? Xy cp? pel
4.10. Burkonaiire mii:
1 1 1 1 2 3
1)—+—+—; 2) —— — + =
}.-:: b ¢ ]r:ﬁ e ¢
3}i—1+1; 4]:1+b_b+f+u+¢:l
Xy yz xz ab be ac
4.11. BuxonauTe mii:
I 1 1
)= -—+ 22+ 5 -5
p m n X X X
1 1 1 X-y yY—-2 x+42
3)—+—+—; 4 + + A
}ub bc ca ) xy yz Xz

4.12. [loBeniTs TOTOMHICTE — —

3x+1 y-1 Tx+y 1-x

Tx 2y 14xy  1l4x

sm+2 n-1 om+3n _ m+1

4.13. ' ' = .
OISR FORAmCR m 2n 10mn 10m
4.14. IlepeTBopiTs Ha Apl0 BHpas:
2 1 1 ;
1) x +—; 2) 3m - —; 3) == P
y m P
az + y 6x2 + 1 2 —-4mn
4 — a 5) 2x — . 6) m + :
) a ] 3X ) 4n
4.15. IlopaiiTe BUpaa y Buraagi apoby:
2 2
nm-2  papsl; gL, grp-HE2 3
n P u 2p
4.16. CopocTiTh BHpas:
1)1 ===, Byl s
2 3 a b
m — 2 m + 2 1
3) —— -1+ - 4 +a—b,
) 3 4 ) a+b
o
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4.17. Buxkonanire mii:

m n 1 1
1)—+—-1 2D ——+—;
]3 1 ] ¢c d
PpEES g B 1) e
2 xX—y
4.18, SuaiijiTe cyMy Ta pisHHIO ApoDis:
1) : 1 s : 2) y il.
xX—-y X+y a+b a
4.19. 3uaiigiTe cyMy Ta piasnnio apobis:
1 1 1 1
1 - ] — 2 1 —.
]2.f1+!:r12ﬂ—b Jm—nlm
4.20. Copoerites BHpaa:
n2. -2 2) £ £
a a-—1 a-¢ 4a
3) I - 4) g .
xX+y x-y x-1 x-2
a+1 a a a
?) T EI:'i"|r1—1_2.|5:+1'
4.21. BExonaTe mimwo:
e Bt et
b b+2 m-—-n m+n
P 3 X 1+x
3 - . 4
]p—E p+3 ll—x X
4.22. BuxkoraiiTe niw:
1) o A ; 2) ——— - _ 3
Ha+1) a+1 4(a +b) Sla +b)
= 4 D
3) a— 2 . u+1; 1) § :
2a+6 da+9 ax —ay bx-by
D 30 6 2
5) —— - 6 "
l‘;.u: x(x + 6) ].-1.'2+3.r x
41.2.5. BuroHaiiTe gio:
1) m-1 . ; 9) Ta - 4a :
3dm+2) m+2 b+ 2a) b+ 2a)
- 3 2
3) x—2 _.r+1= 1) .. .
3x—-12 2x-8 mx+my nx+ny
4 8 8 1
51i.-:: ala + 2) IE”4*1r151’+3ﬂ".t_ﬂr1'
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4.24, CyuacHa yxkpalHceka HaykoBuuAa Mapmua B'azoeckka orpumana Me-
q aank Piajgca — HAHNpPeECcTHIKHIINY NPeMil A8 MATEMATHHKIE Y CBEITI.

. 4n+m 1 .
CnopocTiTe BHpas — o — - Ta ODYHCHAITE HOTO 3HAYEHHA, AKIIO

néd —m¢ n+m
n=-2, m=-3. JliaHaeTecda, CKilbKH BChLOT0 XXIHOK-HAVHKOBHIL Ma-
0Th K MeIalb.

4.25. TlopaiiTe Bupas y suraagi apody:
8 3 2
1 -:ILlr i : 2) - x '
a—4 a-2 x—5 x°-10x + 25
4.26. IlepereopiTs BHpas Ha Apib:

4a - b 1 2 b+ 6
1 + ; 2 + :
:Il.fﬁa-u!:ﬁlr a-b }h+3 b2 -9
2
3} m B im

m+4 m2+8m+16

[!-_p-l 4.27. Cnpocrits Bupaa:

1) a+4 " b+ 4 : 2) m= PR :
ab—a? ab-b° mx—x2 x—m
3) 2 . 1 4) 3ab—27a* 3a® - b*
x2—-4 x2+2x b* — 3ab ab — 3a2’
4.28. CopocTiTh BHpas:
1) a-2 2-b 2) §2 a

ab-a?® ab-b" ta+a® t+a

4 ~ 2 4]3n3-5m2_3mn=—n2
at—-9 a2 +3a n2 —2mn mn-2m?
4.29, [loseniTs TOTOMHICTD
(a - 1)a - 2) _{ﬂ—l}{ﬂ—5]+{ﬂ—5]{ﬂw2} B

3)

L
12 3 4
4.30. ITopaiiTe Bupas y BUraagi apody:
m? + n? 4
m—n-— ; ——
1) m+ n <) p-—2
at 8 p*
£ _ 1; 4 —4p —1.
)6 B ) 2p —3 #
4.31. IlopaiiTe BHpas v BHrIAAL Apoby:
9 6m?
1)y m — + 3; Z) — —2m + 4,
) m + 3 ) am + 1

4.32. [loseairs, o Aasd BCiX AoNyeTHMHX 3HAYeHbL aMinHol 3HaueHHs BUpAa-

ay am = it = 1 BiJl aHAYEHHA M HE 3aJeKHTL
Tm-21 2m-6 '
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4.33. CopocTiTe BHpas:
x -1 2-x 2m 5 2m?
1 - : 2 - - —s
liJn::2~-:n:'+]; 13 +1 ]m,..;;', m+5 25-m?
6 m-12 3 a: —ag—23
3 + 3 4 . -1,
]mﬂ-—ﬁm 6m — 36 ]Eﬂ-+ﬁ at -9
41.534. CnpoeTiTe BHpAa3:
a+1 g+ % 2a a 2a2
. + i + _+ n
I]EE+H+1 a? —1’ 2]::—3 a+3 9-—g4g%’
4 m+ 8 2 s —bp-—-2
3y — : e —+ 4) - - - _1.
}m2+4m 4m + 16 ]3b+ﬁ he — 4
0,9 0,3a + 0,6 3
4.35. llosegits TOTOXHICTE - = .
Floex 0,25 +0,5 0,5a®2+2a+2 a+2
0,35 0,2a - 0,6 1

1.36. lopegiThs TOTOMKHICTE 0.52 - 1.5 = P T 2a - 3)°

4.37. Ilepersopirs Bupas HAa Apib:

a? — 2ab + 4b* a® + 2ab + 4b° 2 4 2

1) + ;7  2) = + .

a? — 4h* (a + 2b)* (a—3¢F a*-9 (a+3)

4.38. IlepeTBopiTh BHpa3 Ha Apibd:

XEoxyyt | xE Ay Yt Bt . * . 1
]{I—E}E x2 -4 (x+ 20

o
x? — " (x + )

1)

a : 2x

TOTOHO JOPIBHIOE Apo0Yy

rx—4 x—4

a? + 3a 3&2-14a+16+
a+ 2 a? —4

AJA BCIX JONYCTHMHMX 3HAYEHBb 3MIHHOL € JOJATHHM.

2a2 + 3 1 3 4+ 2
4.41. loseniTe ToTOXHICTE @ + a® + @ ; ﬂ1+ e lﬂ = =1
as — a —

3x +4 J:-I'--'i}
ox—-10 3x -6

?

4.39. 3a AKoro aHa4YeHHA a BHpas 2 +

2a

E 4.40. [HopeniTs, mo 3HAYeHHA BHpPA3Y

4.42. ITobyayiiTe rpadgik dyvEEDIL Y = 15[

4.43. 3HaNAITE 3HAYEHHA BHPA3Y
H 3a + 0,5b 12a 3a —0,5b

9¢2 —1,5ab 9a% — 0,252 942 + 1,5ab’

AKINO a = %, b=-1 g BinTak niaHaeTeca, v AKOMV Bini yvKpaiHenb

Pycnan Ilomomapsoe cTap HAHMOJOAIIMM B icTOpll uyeMmnioHOM CBITY
13 maxis,
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PauwioHGNbMI BUpaIU

=

4.44, 3aaialTs 3HAYEHHA BHpa3’y

x + 0,2y 12,5x x—0,2y

4x? —0,8xy 12,5x2 — 0,542 4x2 + 0,8xy’
armo x = —10, y = 49.

4.45. Un icHye TaKe 3HAYEHHA X, AAA AKOrO 3HAYEHHA BHpA3y

L. L. = . §ed
2—x 2+x 4-—-x* 2x%—8x

NOPIBHIOE HYJIH!

O) Brpabu grs nobmopenns

4.46. CKLIBKH KiJorpamie coai micTHTECA v 60 Kr 11 5-BlAcoTHOBOTO POSYHHY?!
4.47. 3 n1OX MicT OQHOYACHO HA3VCTpIY ogHA OfHiM BHIXAamH ARl BeloCHIIe-

mueTkH. BineraHs Mid MICTAMH CTAHOBHTE 8 KM, IMIBHAKOCT]L BeJIOCH-
nejHCTOK vy KM/ToA i v, KM/Toa. Hepea ¢ rog soHH ayerpinncsa. Ckia-
oiTe copMmyay ana obdumciaeHHs (. 3HalgiTh 3HaYeHHA f, AKINO
g = 150 M, v, = 12 gm/ron, v, = 13 KM/roa.

X

4.48, Bigomo, mo ; = 3, 3uaitjaiTe sHaueHHs aApoby:

=% =% 3 I;n"; HE ;;IH.
Tligzomyiimecs go bubuenns Hobozo mamepiay
4.49. BurxonaiiTe MHOXEHHA:

1}%-1—2; E}f:i-lg; 3}2—;-3% 4}7%-2%-3%.

" 2 3 3
4.50. ObumecnitTe: 1) [-le ; 2) [—E] . 3) [—1] : 4) [1 -1-] .

7

ara
= Kummeba mamemamuka

4.51. Ilicna ypokis y knacax mkoau zifpaso 0,7 kr naneposoro cMiTT4.

1) Axmo y4HI NMIKOJH 3aJHINATHMYTE MIOAHA TAKY KLTbKicTE manepy,
TO CKiIBKH fioro nponafge sa 190 HapYalLHHX AHIB B OJHIN mMKomi?
¥ 20 mxkonax paiiony?

2) Ina supobauursa 1 T nanepy norpibmo npubausmo 900 m? xicy.
Axmo yvuHl mKin palloEY 3faayvTh vei naneposi Bigxonu 3a pik, TO
ckinekH M2 nicy BoHH 3bepe:xyTh Bin supyOyeanHaA?

3) IIpoexmua diaavhicms. K MOKHA BHKODHCTATH HanepoBl Biaxo-
nu? 3asiTaiiTe B cyCiHI cyvnepMapKkeTH ab0 KpaMHHIL] 3 MPOMHCIOBH-
MH Ta KAHNENAPCHKHMH TOBapaMH 1 CKJIANITE COHMCOK TOBApPIB, AK1
BHpODNAIOTE 3 MAKYJIATYPH.
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O Uikabi 3agaui — nomipkyi agraqe

4.52. ]lna mKiILHOI aKTOBOl 3aJH OpHADaMH JOcTpY Ha 31 JaMIIOYKY.
ApmiHicTpania INTKOJH X04Ye MATH MOMKJIHBICTE VMHEKATH OVABL-ARY IX
KinbRicTh, Big 1 no 31. Aka HaliMeHIIA KINBKICTh 3BHYAHHAX BHMH-

KadiB AJA NbOT0 3HAXZODHTHCAT

AOMALUHA CAMOCTIMHA POBOTA N2 1

sasedanna 1-12 mawmbv no wvomupu sapianmu sidnosideit (A-I"), ceped
AKUX Aulie o0uHn € npasuavHuM. Obepims npasuabKuil eapianm eidnoeidi.

1. ¥ramiTs BHpaa, o He € NiNHM panioHANEHHUM BHPA3OM.

1 m— 3 3]

St ety R —_— =
A. 5-:1 xy b. = B. — I'.0,25x + y
& Vinevssivn Al S

. Croporite api by’
e B. — B. £ r. —

y Y a Y
3. Bukonaiire giw it 2 E

3 b

m—25n am — 5b 15 —mb mb—15
A, — b. B. T.

3—b 3b ab 3b

4. 3HaliniTs JoNyCcTHMI 3aHAYEeHHA 3MIHHOI V BHpasi = ::
a

A. a — byvab-AKe YHCIO
B. a — Ovas-AKe 9Hcno, KpiM 3
B. a - byab-AKe 4HCcHO0, KpiM 2
I' a - Oyas-AKe 4pchHo, Kpim =21 3

_ _ 2p+4
3. Croporite apib T,

2 2 2 P

A, — B. B. — r, —

p—2 p+2 p 2—-p

6. Buxornaiire aiw am + da !
m—a a—m
A.4m+4a E 4 — r*4m+4ﬂ:
m — a a—m

B+ x)l —x :
E 7. llna akux 3HaveHs x Apid ( X — JOpiBHIOE HYIWOT

29X — D
A.-311 b. -3
B.1 I'. Taknx agaveHL X HEMAE
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PauwioHGNbMI BUpaIU

8. CopocTiTe BUpas

2m m_ 2m?
m-3 m+3 9-m?
¢4+ 3 1
.:_LL E m R bm= + 3m g
m—3 m+ 3 m? -9 3
. m3-—-mi+3 : : :
9. IlopaiiTe apib - V BHIIAM CVMH ILUTOrO BHpasy 1 apoby.
m
1 3 2
Al——4 = Bl+y—
m m? m?
B.1-m +— 7 oS
m m
10 ish ie1?
. JnAa AKMX 3HAYEHB X BUpAas ‘I-I-].I—'i MAE 3MICT

A. x — Byab-AKe YHCIO

B. x — Dyab-sKe uncno, KpimM 3

B. x — Oyab-aKe uHCaI0, KpiM —5

I'. x — 0yab-ake yueno, kpiMm 3 1 -5

2-0
11. [Ina axkux 3HaueHbL X JApiD l.:-+ 1| i JOPIBHIOE HYJIHOT
A.3 B.31-3 B. -3 I'. 3; -5

2(x — 4y) x? — By

12. 3nalialTe 3HAYEHHA BHUpa3sy - AKILO

(x—20y—1) (2—x)1-y)
x=13, y =0,99.

A. 1300 B. -1300 B. 130 I'. -130

Y aaedanni 13 nompibHo ecmanosumu sidnosidhicme mix iHgopma-
yiew, nosnavenow yugpamu ma Gyxeamu. Odua sidnoside sailea.

i."."l' 13. ¥craHoBiTh BimnoeimHicTs Mix BHpasoMm (1-3) Ta Horo aHadeH-

aaM (A-T"), axmo x = 2,0.

Bupaas SHAULEHHA SUPAIY
x3 4+ 8 A. 4
IE —-2x+4 B. 4.5
§ ot e B. 5
xr—-2 2-x :
100 X I'. 5,5
3. +

10x—x x-10

11
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3ABAAHHA AAA MEPEBIPKU 3HAHb AO 8§ 1-4
1. ikl 3 Bupasie € WlAAMH, 4 AKI — ApoDOBHMH:

1) + a2b; 9y —, g) £+ 2. 4) p? - p — 192
3 x L)
2. CroporiTe apib:
m? 4ab
1) —; 2) —.
) mn ) 4bc
3. BuronaiiTe miw:
H2=2,2, )
n n 2 y
@ 4. 3HAHIITE AONYCTHM] 3HAYEHHA 3MIHHOI V BHpazi:
D 2a 1
1 v 2 - ;
}.r{x—lfl }u+2 a—a
5. CroporiTe apib:
16am 12am? 2m — 6 ax + 2a
1 . 2 ; 3 - X 4 ;
]Eﬂbm ) 8me }mﬂ—ﬂ }.rﬂ+4.r+4
6. Bukoranre aimw:
3a ab dxr+y x-—5Hy
1 + : 2 —— i
B DB } x%y xy*
E] 7. C TITh BHpaa =0 + Jk‘—+ -Ebﬂ—
P P P4 b+d 16-bF
8. llopaiire apid v Burnaal cymu abo pizEuui uinoro Bupasy i gpoby:
e —¢e3 45 pP—-p-2
N =
[ 9. Mobyayiire rpadir dyuxuii y = it =
16 —4x

Hodamkosi sasdanna

E 10. 3uaiiaiTs:

x? - 16
1) obnacTs BU3HAUEHHSA BUDA3y i 1‘ 5:
x+1 -
.. Xx*-16 :
2) 3aHAYEeHHA X, AJA AKHX Apid NOPIBHIOE HYJIIO.
x+1 -5
3(a — 2b) a® — 6b

11. C i = A
NpoCTiTH BHPA3 @-36-1) G-a)@—_b)




e PaWiOHANBHI BUPaG3U

§ 5. Muowenns gpobis.
MiaHecennsa apoby Ao cTenexn

. 1. MuoxeHHa gpobis

N,

i

,,\gj'zq' INobyToR ABOX 3BHYANHHX ApobiB — me Apid, YHCEeILHHK AKOT0 —

-h-.

noOVTOK 4YHCEeJILHHKIB, A4 3HAMeHHHEK — A0oOVTOK 3HAMeHHHWKIB IHX
npoDiB:

2
| b d bd

Iloeepemo, 110 118 PIBHICTL € TOTOMHICTH ANA DyAL-AKHX 3HAYEHL a, b
cidazaymoen, mobz0i1d=0.

Hexai E— = P, '5 = . Toxl, 3a o3HAYEHHAM 49acTKH, a = bp, ¢ = dg. Tomy
ac = (bpNdq) = (bd)(pg). Ocxinerku bd = 0, To, 3HOBY BPAXVBABIIN O3HAYEHHHA
YACTHH, OJIeD:HUMO: P —E Orsxe, armo b=201d = 0, TEI-: ;= :;. B

CihopMynoeMo npasulo MHONECHHA dpobis.

[Ilo6 momEOomxATH Apid Ha apib, Tpeba NMepeMHOMKHTH OKPEMO YHCEIb-
HHKH H OKpeMO 3HAMEHHHHEN Ta 3ANHCATH nepimMi J100yTOK 4YHCelb-
HHKOM, A JAPpVTAH — 3HAMEHHHKOM Apoby, ToOTO

b?  12m
m BUKOHATH MHOMEHHS -

9m? B
bt 12m b lEm 4!:3
- Puaﬁr AIAHHA., — =

d

Om?2 b2 9m? . b2 3m’

2
Bidnosids: ﬂ

3m

3
(IIITED Buaiiru aobyrox < - T .

2x m%-d?
. Posé’azanua. BuxkopHeraeMo npaBMio MHOMKeHHs ApobiB, nonepeaHbo

- POSKJAABIOIH YHCEJIBHHEK HNEepInoro ,HI}D&'}" 1 3BHAMEeHHHK APYToro Ha MHOMK-
- HHKH.

em + ed 8x  e(m + d)-8x3  4ex?
2x m2 —d? 2x - (m — dMm + d) m-—d
4ex
Bidnosidw:
m-—d

O
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SBEPHITE VBaAry, o vy npukaagax 1 1 2 mig gac MHOMXeHHA ApoDiB MH
He 3HAXOJHJH 0Jpas3y pe3vJbTAT MHOMeHHA YHCEeJbHHKIE 1 3HAMEeHHHKIR.
CnoyaTKy MH 3anmucandl JoOYTKH B YHMCEJLHHKY 1| 3HAMEHHHKY 34 IIpaBH-
JIOM MHOKeHHA Apo0iB, MOTIM CKOPOTHJIH OTPHMAaHMWN Apld, D0 BiH BHABHE-
CA CKOPOTHHM, A BJE [MOTIM BMKOHAJIM MHOMEHHA B YHCEJIBHHKY 1 B 3Ha-
MEHHHKY Ta 3anMcaiay BlLANOBIAL. JloninsHo me BpaxoByVBATH H HaJAJl.

: X+ 2
m IomuoxHTH Apid 5 Ha MEOorounen x° — 4dx + 4.
_'r_ o

2X
2 —4x + 4

Poza’'azaung. Ockinbku x2 — 4x + 4 = TO:
x4 2 (x? — dx 4+ 4)= x+2 ‘I2—~4I+4:{I+E]{I—-2}2=
x2 - 2x xe - 2x 1 x(x - 2)
(x+2)x-2) x%2-4
X x

24
Biﬂi’lﬂﬂiﬂb:x 3

X

IIpasnno MmHOMeHHA Apo0iB MOMHA NOMIHPHTH HA J00YTOK TPhOX 1 OL1b-
e MHOKHHKIB,

x2 -8 3x+9 5x —15

n a. - - =
¥ -9 x-2 3x2+6x+12

' iy (x —2Wx* +2x +4)-3(x + 3) - H(x - 3) _=
(x—3Nx+3)-(x-2)-3(x2+2x+4)

2. lNigHeceHHa apoby oo cTeneHn

a

PoarnaneMo HNlJHeCeHHA — A0 CTEIOEeHA n, e n — Ha dJIbHE
b

YHCJI0.
34 03HAYEHHAM CTeNeHd | nNpaBuiIoM MHOMeHHS apobis, Maemo:

A MEOMHHELE

e

il " | -

[a] a a a a-a-..-a _a

b) b b b b-b-..-b b
1 MHOEHHKIR N MHEOEHHIKIB

OTr:xe, MaeM0 OpaBRIO nidHeceHHA dpoby do cmeneHA.

IMob nmigmeernn apib xo crenensa, Tpeba migHecTH [0 [LONO CTEIEHA
YHCEJIBbHHEK 1 3HAMEeHHHE 1 [[E'I!IIEH_ﬁ PeE3VJIETAT 3AIIHCATH B HHCEJBEHHEK,

& ApYrad — y 3HaAMeHHHK Apody, TobTO

(EJ“ _a*
b)) b




PaWiOHANBHI BUPaG3U

E_ —
Bxﬂy] (3x y]E 33[.1'2}3 _ 2Txb%y®

D (%

(5t3)F 53 .(13) 12549 °
m7 p!2

IlogaTn Bupas | - P y BATAAAL apody.

Poaze azanua.

I B m'i'F:'IE 2 _ {_”5 . {mT]ﬁ _{PIE}E _ "mﬁﬁpﬁu
{ {9 $a

35 60
) ) 1
Bidnoeide: —- fﬁp

(ay CdbopmynoiTe npaesuno MHoxeHHA apobie. Joeenits doro. O CdopMynioiTe npasuno
Y nigHecenns apofy Ao crenens. [loseaits Horo.

g Fosb sxims 3agaui ma bukonaime bnpabu

5.1. BukoHaiiTe MHOXKeHHA:

4x b 2 a am J 3r 1
1) —=— . —— 2) — - —: - F L A
) a 3m’ } 5 3) 4n p’ ) 8 x
9.2, BuxonaiiTe MHOMKEeHHSA:
dp X b T 4 5b 1 m
1) —:-— 2) — - —: 3) — - -—: 4) — - —,
) a 2b ) g9 & ) Ta 3 ) m 8
5.3. IleperropitTek Ha npid BHpaa:
az T bt 5 1 a X
1) — - -—; 2) — - —: 3) —-—: 4) — - —.
} a’ ) 3 b ) at 3 ) x2 3
5.4. HEpETﬂupln-. Ha apid Bupaas:
b* b a° m 1 a® 4
— a_-_ 2 Lo i ; 3 N _._-.-.; 4 I -—
} ik 3 } at 2 } 8 m? ) 12 a
@ 3.5. Buxonaiite mio:
ha 21 3.5 4:13 cs 20
1 . » 2 3)— - -—:
)T T 20a° ]14:12 5!1 30 em
2 Bxr? 21y
gy-3m. e, mdi[_ﬂl_ﬁ'] E_i{[_ y}
a2 9m? p Bxd Ty 26x
3.6. IleperBopiTh Ha ApiD BHpa3:
= vy & 2 2
1) 15m _ I3 ; 2) bp 2,5¢ ; 3) 15 x :
22 10m 7 15p? xp 45
4a p Se2 49y 6a? [ 13&}
4y — | —— - : — oy M
) pe ( Ha‘*] = Ty ll:l'.*:'3 . 65b3 30a
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2.7. lleperropitTs Ha aApid Bupas:

b 4m* ob
Op - —— . x3 Qabs - | ———
1)9p- g 2) —5- x% 3) 9a [ Eﬂ.n.].
b" 1 D
4) -Tab® . ——: 5) -dmn? . 6)—-11 Ebr[— J
Sl l4a = 8mn } " 22a3b=
0.5, BuronaiiTe giio:
a Tx?
1 -12m; 2)a? - —;
) 16m? " ) a a?
Ty m
——— - 122y 4) bem?d - | ——— |
%) 4x¢ "9 ) [ 15.2]
5) —Bab® - [— . ] 6) 13c3d - {
10ab /' 26c3d2
2.9. Cnopoctite BHpaa:
1) Ted ‘25m3__ 2) - 8a? | 4509
10m?2  14¢% ' 27¢4 16a®’
4 Ha? 1 10p3g7
i () e [0
15a® 8t 25 p2q’ 11
2.10, CopoeTiTs BHpAaa:
1 Om? 3ba? 3 Tp? [ 27a*
) 3642 18md’ ) 18a% | 14p?% f
3 B 1 1244
3]_5m Tn ; e 14_(_ : J
21n7 10m? 18c3d T
5.11. BuroHaliTe MHOKEHHA:
2 -
]_}a +2ﬂ i G : EJEEI_E -_..ab:
D 4a + 8 a 21
= 2 10ab 2 _ pye
3) ;.f.?:_ E;- 15a : 1) Da X 7 :
10a b-2a x+y oab
ab—aec  25p a® + ab Xy
10p xc—xb x2 a? + 2ab + b2
2.12. BuKoHa#Te MHOMKEHHA:
me —3m X na X
1 -t ¢ 2) — t—
) T 2m — 6 } x2+xy 15
Tis ! ST 20
gy 2-b 24m g 2=t 2ope
16m? b-a apc  xX-—yY
3a — 3b 18x m< —2mn + n* p*
12x mb — ma pe m< —mn




PauioHaNbHi BUpaiu

2.13.

2.14,

3.15.

bx® +16x 2-y
y? -2y x+3

CnopocTiTes BHpas TA 3HAHUAITE HOro 3aHAYEHHSHA, HAKIIO

L. = : . "
x=H,¥y= ~%3° Bigrak gisHaeTecs, v AKOMY poill YEpaiaka Katepn-

Ha Omenko BHHaAHINIA OJHY 3 NepHIHX V CBiTI MOB NpPOrpaMyBaHHSA

BHCOKOI'O PIBHA 3 HAZBOW «AJpecHa MOBa».

35a — Ha? 4 + b
b + 4b :1 -7

a="179, b=-0,2. Biarak aizsaereca, vy Axomy poil ¢gyrboasHa KO-

maHaa «¢/Ilmramos» (Knie) ynepme eubopona eeponeicskmnilt Kybok
KyOKis.

IliggeciTs 10 cTenend:

302!
2) [?] : 3)

am2? Y’ 2a3p )’ c2m3 "
(2, o=, o[22

CnpocTiTs BHpa3s TA 3HAHAITL HOro sHAYEHHSHA, AKIIO

. lHogaiTe v BUTIAAL Apobdy BHpAa3:

2 4 3\
e T y _Ac’m ]
H[ﬁm]" m[zﬂ-} 9) 5 )°
3¢3 )’ Sm ) ab’
o-) e[ eo[-F).
E 3.17. CnpocriTh BHpa3:
2 2 4,2 3
1) d4a“c 32ab 5H2bc ; 2) 14’1":_1; y 10%p? - I -
816 13¢% 12843 p 105x°y
3.158. BuronaiiTe mii:
14x2% 27y 45xy b T4m3b
1 ~ : . - 3me3 - :
) 81y bHxz Tz° } 111m5 ¢t
5.19. EﬂaﬁanL noGyToK:
2 g 4
1} —4dm+4 m*-9 2}_1' 10x + 25 x* + 27

m:+6m+9 3m-_-6
2.20), BurosaTe MHOMKEeHHA:
ﬂ‘.‘é+ﬂﬂ+1ﬂ BT

~—Bx+9 25-x2

gy’ -8 y—-6y+8

1} —~2a+1 a®-186" %)~ 9—y2 ¥ +2y+4
2.21. HEp-ETBﬂplTb Ha apib:
1) (4da + 20b) - 5 : 2) (m= — 4) - = :
a® - 25b° (m — 2)°
3) - Ea:— - . (a? — Ba + 9): 4) (x3 + 2Ty?) - 37 _ ij T2T
o 47
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2.22. IleperBopiTe Ha Apib:

1) p —495,-2 (6x + 18y); 2) (c? +4c+4}~{—3ﬂ2i12].
5.23. Burkonaiire mii:

1) [251‘2 )3 _(_ 16y° T: 9) X - 2xy + y? [:c i y]ﬂ.

By 125x9 2 +2xy+y° \x-y

2.24. BurkonaiiTe aii:

11[_16#13]2_(9;1" ]3_ El[m—nJE_mE+2mn+n2'

2Tnd Bm? |’ m+n) m?—2mn+ n?

5.25. 3HaNAITE 3HAYEHHA BHPA3V:

1) E51b+ : Eﬁﬁf -lbz, akmo a = 1,2, b = b;

9) "13+E', az + a . s

at -1 a*-2a+ 4

El 5.26. BukoHaiiTe MHOMeHHA:

1) P +ar—cx—ca x°*+ac+ xc+xa

x2 —_gx+cx—ac x2+ac-xc-xa
S5a —5b ¢* —y* —c-y

3¢ + 3y ‘a2 —b2ra—b

2 a2 -b +a+b 4a-4b

3.21. ObuHeaiTL . , A a = 100, b = 101.
a2 -b* +a-b 8a+8b

2) ;

Bnpabu grs nobmopenns

02.28. Poar'amxiTh cHCTEMY pPIBHAHB:
Levpes,  [Eleizlog,
wl(:- ) =5 a1 _y-1_4
g R T2 12 3
- . x4 —8 2
2.29. IlobyaviiTe rpadik dyvERIII Yy = v - o

I il

Tligzomyiimecs qo bubuenna Hobozo mamepiany

5.30. 3uaiigirs uncno, szaemuo obepHede i3 yucaoM:

1) 4: 2) =-T; 3) %; 4) —g; 5) 0,16; 6) 1,2.




PaWiOHANBHI BUPaG3U

r:,-_ —
2.31. Obuncaire:
26 91 1 15 1 5 13 o
—_ — 2)2—:—: 3)-3=:2—; 4)-6—:]|-1—
A 45 135 ) 2 16 ) T 14 ) 15 [ 25)

% XKummeba mamemamuxa

5.32. Ponuna suTpavae 13 % cpoix moxonis Ha
OILIATY KOMipHoro, 45 % — Ha DpoAyVKTH
xapuysaHHa, 17 % — Ha moOyToBi ToBapH
1 OOCJAYIrH#H, a pellTy HAa BIANOYHHOK.
Axnil pluanil OIOMKET POOIHHHN, AKIIO HAa
BlANoYHHOK BoHA BHTpadae 120 000 rpna
Ha pik?

a Uikabi 3agaui — nomipkyii ogHave

9.33. Ha moniTopl komMn'orepa — uncao 2500. IIloxBRIAMHEHE KOMII IOTEepHA
nporpaMa MHOMHTE abo JLnHuTh ne uHcao HA 2 abo Ha 5, oJepXKVIOUYH
NpH DBOMY HATYPAJBLHE YHCI0. YH MoXe Ha MOHITOpPL piBHO 4epes
roguRy a'ABHTHCA yucao: 1) 10 000; 2) 20 0007

§ 6. [linexnn apobie

- ¥ b A aF - &
,li.:‘"- IIlo6 3pafiTH YacTKY JABOX 3BHYAHHHMX Apobie, TpeDa JlJleHe NMOMHO-

HUTH Ha Apid, oDepHeHHH 0 AINLHHEKA:
2. 3 2 7 14 a4 ¢ a d
el L - - || ﬁ{] . e — _I
AT b e i

Hopegemo, 110 A PIBHICTE € TOTOMHICTIO N4 OVAL-AKHX 3aHadYeHbL a, b,
cidazavvmoea, mob#0,c201id=0.

OcrinsKH [E,E) E—E.(E.EJ_E,l_.E TO, 38 O3HAYCHHAM YACT
b ¢e/]d ble d) b b )
a ¢ a d

Ku, MmaemMo;: —: —=—:-—,

b d b ¢

Orxe, akmo bz20,c201d 0, T E:£=E-E.

b d b c
Ilpib E HA3HBAWOTE ofcpHCHUM O0 Tpoby -;—
C

Cihopuynrwemo npasuto direHHa dpobia.

[llo6 moaginmmTH oamH Apid Ha 1HmIMK, Tpebda OlJeHe NMOMHOMKHTH HA
npib, obepHeHHH mo0 JALIBHHEKA, TODTO
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21x2 3x

m IMoginuri apib 8,8 HA Apib 167"

: _ 21x2 3x  21x? 1642 21x2-16y% Tx-2 14x
Poze fa3aHHA. : - - - - =—,

Byﬂ IEHE Eyﬂ 3x Byﬂ . 3 y Y
14
Bidnoside: —.
i
. x2-2b 8x+ 15
(ZEED Buxonarn gio -
. x?+2x x
- P036’A3aHHA. 25 3x+15 (x-5fx+3)  x _
x* + 2x X x(x+2)  3(x +5)

_ (x —d)x + D)x _ xX—295
3x(x +2Xox +5) 3x+2)

; i
Bidnosidw: 3x + 2)°
as —4
(" EN Copocrutu mupas - . (a2 + 4a + 4).
* :
. Posze’aszanns. Ockineen a“ +4da + 4 = Lo Tﬂ L 41 TO:
. 2 g _ 2 _
a 4:{324_4&4_4}:“ 4:ﬂ +4ﬂ+4={a 2]{a+2}+ 1 _
Ha Ha 1 Sa (a + 2)°

(:1 E]{u +2)-1 a-2
bafa + 22  bala + 2)
a— 2

S5ala + 2)

I'f;" CcbopmynioitTe npasuno gineqHa apobie. [osenits ioro.
!

Bidnoaidn:

g Posé sxims 3agavi ma Buxonavime Snpabu

[Z] 6.1. Bukonaiire ginenus:

2 3 T Yy m m a® a
— = 2) —: =; — 1 — —_—t—
1] B }x 2’ 3) 3 4 1) 2" ¥
6.2. EHHDHEHTE JAIIeHHA:
2
y 2 b 2 g 2
6.3. CopocTiTh BHpa3s:
3y T2 o D% gy 1B  Bm g B,
12¢ 16a’ 2nZ  8Bn’ lda 2142’




PauioHaNbHi BUpaiu

G_
G- s E“:; 5) 1422 : %, 6) 2 . (2x2),
a a a Ta
7}—12‘12 : (16a?); 8) —40ma® :[—M].
b a
fi.4. BuronalTe xiwo:
3a® a 3p , 15p° ip  8p?
i NmE ) 5c * 156
4) 15m” : (-10m?2); 2) —E : (—8a?); 6) —12a%be : ﬂ.
C b m
6.5. IlopmaiiTe v BUrnaxi apody:
1y 12m? . 6m! gy S :[_ m® }
¢t 35c° 22n® 11n%
3)_Tab  21a% _27m?n :(_ anﬂj
ded 8ed? '’ Telx Telxd [
6.6. Iopaire v Burnaai apody:
6a* 2a° 4a® ai
D567 150 ) ot o
3) Xy [_ 15x2y ] - 2ab? : [_ 2a%h ]
2m2n 8mn? ) 0x2p 27x2p3
6.7. Buronaiire gineHHs:
1}2ﬂ+h:b+2ﬂ; E}EH—EI_:EI—EH;
4p 8 p? Tx? 14x
3}912—3{;:5_&; 4}a2+u:5+5¢1;
9y? 9y gh? b
5) Tab : 14:1.!12: 6) 11a : 22q° :
¢2 -3¢ 3c-—9 mZ—-2m 6-—3m
6.5. BurkoHaliTe nineHHA:
x — - x 24+2p T
D gt N EE e
x+x 5x+5 Bx—x* 2x-6
) “9ab ° 18a% AT
6.9. CopocriTs BHpaz:
1) me -t_ff:mn+m2: 2) Ex-Eﬂ:xE-Eﬁ;
p+ 2q 2p + 4q 2x+0 4x+10
3}ﬂ+2:ﬂ2+4ﬂ+4' 1) x+y ::3+Exy+yﬂ_
a-2 5a-10 ° p-2m  2m® —mp
O 51
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O
6.10. CopocTiTeE BHpas:
ab+ b a?-pb° x-56 2x-10
1) : ; B —g—= ;
m-3n 2m - 6n y= -4 3dy-06
g _ 2 - -
EJI D x +Ex+9; 1) x—4y , dxy I‘

a2 -2ab+b " a-b

6.11. ¥rpaiaceka OiosnormHAa Orcana CaBeHKO, AKA BHBYAE MOPCBEHX KH-
H TiB, THJIEHIB, Jedb(piHIB, CTAJA NepIIOK XIHKOW, KOTpa BHPYVIIHJIA
| B 3AMOBY eKCOeNHIlil0 Ha cTaHIOilo sAragemik BepHamcermnii». Cropo-

6x% -3xy y-2x
m2+2m  m+2
x =10, m = —-2. Bigrak aiasaerecs, CKiNIBEKN MicHAIIB NpoBesia HAVKO-
BHIIA V CKJIAaJl eKCcIOeauIil.

2 4+ x T ' 3T

CTITL BHpA3 TA JHAHIITE HOro JHAYEHHA, AKIIO

6.12.¥% 2012 p. B YKpalHi BCTAHOBJISHO PeKoOp] 33 TPHBAJICTI0 MY3HYHOI'O
TeJeMapadgoRy HaloHANBHOL micHi. CopocTiTh BHpAas
— n*+3n_  n+3
5¢c—p 10p2 —50pe
p = -2, Ta Il3HaETeCH, CKLJIBKH roJlHH TPHEBAER lIed TenemapadoH.
E 6.13. Burkonaiire mii:
4a* 8a®  14c* 2a® 106% 4a®

, 3maiimiTs fioro amavenss, AKImMo n = 5,5,

1 - 1 . 2 = — . - 7 - ;

]554 Te3  16b% ) 2567 Bet  15be

2 c? [ 9c? _2703;-'}: 0 115a% 92a% 4b°
18p1 "1 20p% ° 10 34b' " 51p% 1542

6i.14. IlopaiiTe v BHIIAAl HECKOPOTHOro gpody BHpaa:
1) da* : Teb ; Oab 2) Tx® 216x° : 18x®
26%¢? ~ 6b® 1467’ 4y? 343y% 49yt
6.15. BukonaiiTe ginenns;
1) 9+ 6a+4a® 27 -8a?

90 -1 = 1-4q2°
2) 8+x% x*-2x+4
16 — x4 x24+4 °

r
3) (25x% — 10xy + ¥*) : 4 Tﬁxy:

(6y — 4x)*
3

(.16, 3ualaiTe 3HAYEHHA BHpAa3y:
x¥ -8 x2+2x+4
1 =5 2 . i e -, ARID X = _3;

) 9x7-16°  8x-4 .

2) (m? — 10mn + 25n%) :

4)  (9y? —12xy + 4x2),

0,2m? — 5n#

e}

, AKmo m = 10, n = 3.




PauioHaNbHi BUpaiu

G_
6.17. 3HalialTL 3HAYEHHA BHpa3y:

3 2
1}[ 5 ] ( 95 ,HHDIGH—]ITE.;;:U',{]E,

(2x — y)* | 4x% - )~
(x - 2y)? ~ x% —4y%’

2)

armo x = 4,2, y = 1,6.

0,5a2 -32  0,2a +1,6
0,50 -62,5 0,2a2+a+5

1mz—m+3
md + 27 .3 m + 3

5m2—12° m—-04  25m+10°

|| 6.18. Cupocrirs Bupaa

6.19. HoeeaiTs TOTOMHICTE

b+ O —da—0h, 6 =1+ 8
a® -12a +36  3ab-18b-2a + 12

a+4 ab+4b-2a-8

X-a ex+xy-ac—ay

O) Bnpabu grs nobmopenns

6.22, ITopaiire gpib v surnaai eymu abo piaanni gsox apobis:

_ 2 3
1) 2a b; 2) Tyy:y _

6.20. CopocTith

f.21. BugoHaHTE OiKO

ab
4m® + 5n* 1) 18x — 24x%y
’ 302

3)

men
6.23. ODuncaiTe 3HaYeHHA JApoby:

1'} mﬂ:._l_ ﬁmn T_?ng nm = EL n = _21—
@m + 6n)2 0 13" T
0,1x% - 2,52
2) 7y AKIIO X = 100, y = 20.

x? + 10xy + 25y
1 1 2 4 8

+ - + = ;
1+x 1-x 1+x2 1+x% 1-x°

6.24. [lopeniTs TOTOMHICTE

Kummeba mamemamuka

6.25. lllomicana nporarom 3 wMicAmie DpHOYTOK MAJOro NiANpHEMCTBAa
soinemyeaeca Ha 10 7% BigHOCHO DpHOVTKY 3a DonepeaHiil MicHAILb.
Iloparoxk ®Ha nprOvrok nigpnpuemcrea (IIIIII) B ¥kpaini ckaanae
18 %. ¥ axomy poamipi crnatino e mignpuemcrso I za ol 3 mi-
cAlll, AKMO NpHOYTOK 3a nmepmui MicAns ckaas 40 000 rpr?

O 53
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‘O Uikabi 3agaui — nomipkyi agraqe

6.26. YkpainceKHI rpocMeiicTep Bacmns IBaHYVK V3AB VHACThL V YeMITIOHA-
Tl cBiTy 3 Ominy. ¥ nmepmuil JeHB BiH nmepemir cynepHEKIB v 70 %
napriii, a Ha Ipyruii neHs BUrpaB me 15 napriil mocnink. Bimcorok
BHTDAINHHEX maprii 3a apa aHi caArays 80 %. CkinskH mapriit aa mi
nBa gHi sirpas Bacunk Isapuvk?

§ 7. ToToxHi nepeTsopeHHa pauioHanbHMX BUpasiB

Poarnaremo npursaay nepeTeopeHbs PAILIOHANBHHMX BHpAa3slB.

_ 3x x¢ 15y
- Hosedenna. CnpocTuMo J1BY YACTHHY PIBHOCTI:

. Bx+y By x b6x+y OHy-x GBx+y y

3x x2 15y 3x x.15y  3«x 3x

3a JOMOMOro TOTOMXMHHX NepeTBOpPeHL MH 3BeJIH JdiBy uacTHHY pieHocTi
no npaeol. OTxxe, piBHICTL € TOTOMKHICTIO.

Crpocrumn mupaa

[ 2x .1 ][ 2x 4x2 }
c\4xt —y* y-—2x 2x + ¥y 4:1:2+-1.1:_r,.'+_r,|rE

- Poszg'aszanna. CnodyaTKy BHKOHAEMO Ji0 B KOKHIH 3 OYIKOK, a MOTIM —
© A0 AlNeHHA:

2% .1 2x Loy k- @xdg)
4x? —y? pyp-2x (2x-yCx+y) 2x—y (Cx—yY2x + y)
__2x-2x-y _ i u
T@r-p@x+y)  @r-p@x+y) (-20@x+y)
2x 4x2 XU/ 9y 42
2) - & - =

2x +y 4dx?+4dxy+y? 2x+y (2x + y)?

_ 2x(2x +y) —4x*  4x® +2xy —4x*  2xy
(2x + y)? (2x + y)? (2x + y}ﬂ ’

3) y . 2xy = y-(2x + ﬂ}ﬂ =

(y—2x)2x +y) (2x+y)¥ (y—2xN2x +y)-2xy
_ dx+y  dx+y

2x(y —2x) 2xy —4x2°

_ : 2x + y
Bidnosion: By — 430"

54 &)




e PaWiOHANBHI BUPaG3U

. Poar'AazanHAa MoxHA OyJ0 3a0MCATH i «JIAHIIOAKOM»

2x g 1 2 4x2 -
l4x2 —y2 y-2x) \2x+y 4x2 +4xy + y?

2:: E.t"l-y_.-l 2:1_1”2‘1_ 413
*[fEI—y]{EI-F-y} _Er—y]'[2r+y _{E.r+y]3]

2x -(2x + y) _ 2x(2x + y) — 4x*

Il

T@x-yex+y)  @x+p?

- (2x — 2x — y)2x + y)*  —y2x + y)
(2% — y)N2x + y)M4x? + 2xy —4x2) (2x —-y) - 2xy
o 2:+y__ 2.r+y - 2x + Yy

C2x(2x —y) 2x(y —2x) 2xy-—4x?’

KoxHau# BHpas, M0 MICTHTE CYMY, PI3HHIO, A0OYTOK 1 YacTKy pailtio-
HANBHHUX ApobiB, MOMHA NOJATH V BUIAAL pailioHAnNLHOrO Apoby.

m MoBecTH, M0 AJA BCiX JONYCTHMHX 3HAYEHb 3MiHHHX 3HAYEH-
3x% — Y.

- HE BUPA3Y Exy+ v, e HeBix'eMHMM,

Y

- Jlosedenna., Momnaa npojgaTH Ied BHpas ¥y BHIMIAJAL  YACTKH

. [ x® — 3x + ‘ _ N _
| [ =2 1] : [ L 2R 1} i mani nepeTBOpHTH ioro, AK y npukaani 2.
Y Y

A MOKHA, BHKOPHCTOBYIOYH OCHOBHY BJACTHBICTH ApoDy, NOMHOMKHTH

YUCeJbHHK 1 3HAMEHHHK [bOro Jpoby HA 1X cHIJBHHI 3HAMEHHHK, TODTO
Ha I

3x? —y . [Eﬂ—gHJy (Bx* —yy |

y _ U _ y 3xF-y+y EIH:IE'
33?"‘#_1 [314'5'—1}5,- {EJF*F}HHF 3x+y—y 3x
L i Y

OTixe, 1nd BCIX JOOYVCTHMHX 3HAYEHL SMIHHHX BHPA3 TOTOMHO JOPIBHIOE
onHOYWICHY X2, aHAYEHHA HAKOrO € HeBig'eMHHM A7 BCiX 3HAYEHE X.

g Fash axims 3agaui ma buxonaime bnpabu
EI 7.1. Bukonaiite aii:

}12a+b_£2“i E}mﬂ—nﬂ_x—ﬂ_ m
3a a? 21b x2-9 m-n x+3
. E =

a b+ 1 :Ea+b; 4}1_,: xy x .
2a+b a-b a®-0b° xX+y x-yY

55
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7.2. BuromawTe mii:
100x+y 8y = a*—-4_a-2 2

1 . 2 : - —

) bx x2 15y IlEII—.!'rr2 3+b 8-=b
... el 2

i | E g, Bipia S0, TE

3x—-y x+y 3dx-—y n—-m m+n

7.3. Ilapanimniens-gizounnk, yrpairens Oner Iea-
H HeHKo, nponaus 62 km Jla-Manmem, 3Hail-
Eb_r+ a? — b? 10m
m 5m? a+b
Aaxgmo a = 4,5, b = 2025, m = 0.5, Ta giaHae-
Tecsd, 38 CKiIBKH TONHH CHOOPTCMEH MNPOILIHE

HeDeaneyHy MpPOTOKY.
7.4. CopocriTes BHpas:

IlTH 3HAYEHHA BHpasy

+

I
3| =t atl- : ] P § s
}++] ) ﬂn[ﬂn
x).ﬂ;r+ﬁ

3)

a+2 x+1) 5x2+5x

7.5. Cnpocrits BHpaa:

m 5 1 X X
RENROEEE
b '

9 (525-2) 5 0|

7.6. Joeeaits TOTOMHICTS:

2a a® b a—b m 1 1 1 m+n
1——-|-— . - . — e | ED D] -
”[ b bﬂl a-b b’ 2‘(::2 m] [n m] n

IoBegiTs TOTOMHICTE:

2
1][1+2:r+rﬂ}' y _x+y
y ¥ X+ Yy i

El 7.8. Buxonaiire nii:
1][1—2_I+2]_x3—4_ 2}[ﬂ+31_a—3} 24q
x+2 x-23 4x ' "a2-—-6a+9

a—-3 a+3
7.9, BurosaiTe mii:

8m _:[m+1__m—1}!r Ej[ﬂ—_g+ﬂ+g]_ﬂ2—flﬂ_+4-
mi-1 \m-1 m+1 a+2 a-2 2a® + 8

56 - o
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PauioHaNbHi BUpaiu

E_
7.10. CopocTiTe BHpas:
1) 36 :(u+3_a—3+ 36 J: 2}[_2.'¢:+_H+2.1'—_y_]r1-2;—4!€2'
-3 \a-83 a+3 a*—-9 xr—2y x+2y) x%+y°
7.11. CopoeriTh BuUpas:
1 16 :[_.r+2_ 16 _x—E} 2}[5ﬂ+1_+5u—1]‘ﬂ.2—4
x+2 \x-2 x2-4 x+2 a—-2 a+2) 5a2+2
7.12. lopeniTs TOTOMHICTh
a a a® + 25 a->5 1
[a—ﬁ_mﬁ_zﬁaaﬂ]'u-?+1na+25_a+5'
V.13, JoeeaiTs TOTOMHICTE
( b b*+49 b ] b=7
+ . b+ T,
b+7 b62-49 b-T7) b* +14b+ 49
7.14. BuxonauTe mii:
1 1 ~ 2a _
1}{1—ﬂﬂﬁﬂ2+2ﬂ+l]lﬂ2—1'
[;t:+1 x+3 6 ]413—4
2) = + ’ .
2x -2 2x+2 2x2-2 5
7.15. Buronaire mii:
1}[ 1 1 )_32—4_
4—a? a®—4a+4 20 '
2}(“1_ a+2+21—¢1J_ 4
3a -3 3a+3 3a2-3) a®2-1
7.16. loeeaiTs TOTOMHICTE:
2a® - a 1 a—1
1}{2_EE—E+IJ:[E+1_EE—ﬂ!+1):ﬂ+1;
2}[ m— 2 Aﬁm~13]12m3+15=3-m*
mé-2m+4 m®+8) 18-6m 3
7.17. IoBepitTs, mo Ang BCiX AonycTHMHX 3HAYEHL 3MiHHOI 3HAYEHHSA BHPA-
3y He 3AJIeHTL BlJl 3HAYSHHA 3MIHHOL:
a+ 2 [ 1 3a -8 4&—23}
1) : +— i .
16 a+2 a*-2a+4 a®+8
1 3 3 2a -1
2}[u+1-u3+1+aﬂ—u+1][ﬂ-u+l}
718, HoeegiTs, 1o ANA BCIX JONYVCTHMHX 2HAYEHL 3MIHHOI 3HAYEHHS BHUDAa-
ayb_z-[f—!-—+gb+ﬁ———l_—%£} ]Ei.ﬂ, 3HAYEHHA 3MIHHOI He 3a-
15 b—2 b3-8 b*+2b+4
JIeKHTh.
Cr 57
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7.19. llogaiiTe v BurnaAl panioHaAJBHOTO Apo0y:

2 2 2 2
X ¥ X . ¥V a+b a-—b a+b a-b>b

1.20). IlepeTeopiTh BHpas Ha Apib:

X ; m . f .
y X n n
7.21. CopocTiTh BHpas:
= 1 1
1—l L ﬂ+1 ;—E
X (i ol -
WY DTx+a L T
1 +— -1 — e e
X a pt 2p?
E_EE—H X _x+1 1 B 1
c x—1 X n—-m n+m
4} E_l : 5‘] ¥ _I—li E} 1 " 1
¢ x+1 X n—m n+m
1.22. CnpocTiTh BHpas:
1+i 3p+m_] i+%
I m
nN—g e D1
b—— +1 — + —
m m 41 ¢
1 m a2+ m 1 1
L= 2 m+ m X 2+:t:+2
I — —_—
*lillq:ll:_i'ar:—l1r 9) m +E—m' 6) 1
x 2+m m x—2 x+2
@ 7.23. losemiTh, mio AJA BCiX AOOVCTHMHX 3HAYEHL 3MIHHHX 3Ha4YeH-
. ) 8 [ _Eﬂ—{}.ﬁb _ g Efl_ub Rl 1 ] :
OR BAPASY 4a b \da?+ab+0,250° Bda® P 26—0058) o

AHAYEHHSA IMIHHHUX HE 3AJeKHTL.
1.24. 3HaijiTeE 3HAYEHHA BUpAa3y

[ L5a-4  2a-14 1 ] 4
0,502 —a+2 05a3+4 a+2) a+2

Armo a = 197.

; 1 : 1
7.25. Bigomo, mpo x — - 7. BualiniTe 3Hauenua BUpasy x° + P
r— 5 T - 2 1 1
(.26, 3HaiOiTL 3HAYEHHA BHpaay X< + —5» AKINO X + — = 3.
x o

58 O



PaWiOHANBHI BUPaG3U

r:,-_
1.27. CopocTiTe BHpas:

[Bxﬂ+2x_ 2x + 1 [1+Ex+1_4xﬂ+lﬂrj
Bx® —1 4x°+2x+1 2x 4x% + 2x

pP-2p+1 ( 2p  1-p i laped
4 pP+1 pl—-p+1 p-1) p+1
7.28. Nosenirs, 1m0 3HAYEHHA BHPA3y

[Ex 2 4x J[ 2x 2 4x ]
% o + i
x+1 x-1 x2-1N\x+1 x-1 =x¢-1

HE 34JIeXHTE Bl 3HAYEHHA 3MIHHOL.

r

2)

7.29. llopeniTs, 110 3HAYEHHA BHPAa3y

[ m?2 — 3m & : )[ 3-m 2 j
m?*+8m2+3m+1 m2+2m+1)\m?-2m+1 1—-m
€ NOJATHHUM [JJA BCIX JONVCTHMHX 3HA4YeHB 3MIHHOI.

@ 7.30. llopaiiTe v BHTAAAl panioHaabHOro gpody abo uminoro BHpaasy:

X m

1)1 - == 2) 7
m_
x+1 m—L
1-m

7.41. IlopaiiTe v BHrNAAl panioEaasHoro apoby abo ninoro BHpa3sy:

2x 1

1)1 + = . 2) 1

ﬂ_
x+2 — n

n—1

Bnpau gas nobmopenns

7.32. IlogaiiTe BHpas v BHIIAAL CTeNeHA:

1) x72% : x%: 2) (x5 x2) 2 2;

3) (a?)? - a; 4) (x%)° : x1.
7.83. Hosenits, mo gucino 8 — 4% ginuteca Ha 7.
7.34. IloOynviiTe rpadgik QvHEHKIIIL:

B 2x +4, aguo x <0,
v 4 -x, aAxmo x = O

2x + 5, akmo x < -1,
2)y =438, Akmo -1= x < 4,
x -1, AKIIO x > 4.
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O
H Tligzomyviimecsa qgo bubuenns nobozo mamepiany
7.3D. Jlna AKNX 3HAYEeHB 3MIHHOI Mae 3MiCT BHpas:
r -1 7 X+ 2
1 - 2 . 3 S A -
) T ) x-1 ) x(x + 3)
1 1 x? x-5
4) — + . 5 . 6 7
l..'J: x—5 ]J:E—EI ]IJ:E—iLr
7.36. Jlna akux 3HaveHb aMinuol JopiBHIOE HYII0 3HAYeHHA ApolYy:
(m —1)m x? —2x (m + 2)m x
1 - 2 ;3 : 4 ?
) m + 2 ) 8 ) m? — 4 ) x? +x
7.37. Poap’axirs piBHAHHA:
D2Ax-3)=4x+T7)-11; 2)5(x—-2)-T(x +1) = 9(x — 8).
7.38. Poap’axirs piBHAHHA, BHKOPHCTOBYIOYH OCHOBHY BJACTHBICTE Ipo-
nopiil:
2x -4 3x+1 2x —-11 3x+17
1 _ : 2 i 4
) (f 4 ) D 10

Kummeba mamemamuka

7.39. dapobiTHa naara BoAlikM Tpoaeilbyca nponopillifHa KiJAbKOCTI Bij-
NpalnboBAHHUX MOJAMH. 3a MicANL BoAllKa Bignpanweana 160 rogun Ta
orpuMmana 21 600 rpr. Ckinaskmn rogMH Mae BIANpPAIOBATH BOJlKa
HacTynHoro Micans, mobd orpumary 24 300 rpa?

O Uikabi 3agaui — nomipkyi aguave

7.40. (3 wHuzu «Vuisepcaavia apugpmemuxar» Hwviomona.) IlexTo zaba:xar

PO3ALIMTH [EeBHY CYMY KOIUTIE Mi xeDpaxkamu nopieay. Hrbn
B HhOTo Ova0 Ha 8 guHapiB Diablne, TO BilH MaR OB JaTH KOMHOMY IO
J nIMHApPH, ale BIH poa3jaB JHINe no 2 ANHAPH 1 Ile 3 B HBOIO 3aJIH-
muaocA. CKineKkn bDyvno xedpaxis?

§ 8. PauionanbHi piBHAHKHSA

1. PiBHOCHIBHI PIBHAHHA

Ilea pIBHAHHA HAIHBAIOTE PIGHOCUABHUMU, AKI0 BOHA MAOTH
oaHl # Ti caMl KopeHl. PiIBHOCHIBHAMH BBAXKAIOTH 1 Ti pIBHAHHA,
AKl KOpeHIB Hé MAMTh.

Tak, Hanpuknajd, PpiBHOCHALHMMM € piBHgHHA x¥ +3 =5 1 4x = §,
OCKIJIBKH KOpeHeM KOMHOI'0 3 HEUX € umcio 2.
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PauwioHGNbMI BUpaIU

D_
Pigaaana x —3 =71 2x = 18 He € piBHOCHABHHMH, OCKiZIbKH KOpEHEM
nepmoro 3 HUX € uyncao 10, a koperem apyroro — duciao 9,
Panime, v 7 Knaci, BH 03HAHNOMHJIHCA 3 BIACTHBOCTAMH, IO IepeTBO-
PHOOTEL PIBHAHHA HA PIBHOCHJLHI 1M PIBHAHHA.

}Q 1. fixmo B Oyae-AKill 9acTHHI piBHAHHA pPO3KPHTH AVEKEHR abo
| 3BecTH Nogi0HI JOJAHKH, TO OJePKHMO PiBHAHHA, PIBHOCHJILHE
OTaHOMY.

2. filkmo B piBHAHHI @IepeHECTH JAOJAHOK 3 OJHiel YACTHHH
vV ApYVTY, SMIHHBIOH HOIO 3HAK HA NPOTHJASKHHH, TO OAEDMHMO
piBHAHHA, PIBHOCHJIBHE JAHOMY.

3. fArmo o0mABl YacTHHH pPIBHAHHA NOMHOMHTH abd0 DOLIHTH
HA O/JHe W Te caMe BiAMiHHe Bij HVIA YHCI0, TO OJAEPHHMO
pPIBHAHHA, PIBHOCHILHE AAHOMY.

2. PauioHaneHi piBHAHHA

PoarnaneMo pilBHAHHA:

Hx—-1)+2x=x+T; I+£—I+T=I: 8 =14+1.
3 6 ¥ —1 X

JIiea 1 mpapa 4aCTHHH KOXHOTO 3 HHX € pPAIllOHAJNTBHHMH BHpazaMH.

PiepanHA, JiBa | nmpaBa 4YacTHHH AKHX € PAIIOHANBHHMH BHPA3AMH,
HASHBAKTE PAUIOHAABHUMU PIEHAHHAMU,

Y nmepmmHx ABOX i3 aanucaHHUX BHINE pPiBHAHL JiBa 1 NpaBa YACTHHH €
OLIMMH BHpaszaM#l. Takl pIBHAHHA HASHBAIOTH ULAUMU PAUIOHAABHUMU
pishannamu. Axmo B pisHaAHHI Xoua O ogHa wacTHHA € Apo0oBHM BHpAa-
30M, TO PIBHAHHA HAZHBAIOTL dpobosum payioHanrbHuUM pieHARNAM. Tpe-
TE 13 3ANHCAHAX BHNOIE PIBHAHL € Jpo00OBHM pPALiOHAJBHHM.

fAx poar’'AzyBaTH Hinl panioHANLHI pPIBHAHHA, MH PO3rAAHYJIH B MOIE-
pennix kjgacax. PoarnaHeMo Tenep, AK po3aB'A3vBaATH npoboBl panioHANBLHI
piBHAHHA, TOOTO PIBHAHHA 31 3MIHHOIO V 3HAMEHHHKY.

3. O6nacTte BUIHAYSHHA PIBHAHHSA

JliBa i nmpaBa 4acTHHH ApoD0BHX PANIOHANLEHHX PiBHAHE MOMYTE MATH
AMICT He AJIA BCIX 3HAYEHEL ZIMIHHOL.

JHAYEHHA 3MIHHHX, AJA AKHX JiBa | npaBa 4acTHHHM PIiBHAHHA MAIOTh
3MICT, HASHBAKTL JORYCMUMUMU IHAYENNAMU 3IMIHMOL ¥ DIBHAHHI.

Ili anavyeHHAa VYTBOPHIOTL 0044cMb GBUIHAYCHHA FHE'H..EHHJI (OBP), abo
ofaacme donyemumux snavens (O13) aminnol y pisaaaH].
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O6racmwo susnavenns pisnanna (OBP) rasnpaoTs MHOKHHY 3HaYeHb
aMiHHOI, A8 AKHX MAKOTE aMmicT 00MABI YACTHHH DIBHAHHA.

4. BukopucTaHHA YMOBM PIBHOCTI Apoby HyNo

P P = u'r
Haramaemo, mo E = 0, Konn {Q 40 Y Tarkux BHNAJAKAX KAMKYTh, IO
: P o fp<g;
IBHAHHA — = I8HOCUAbBHE CUCTeMI
P P Q@ = 0.

: - 4
Poar'azaTu piBHAHHA — = 3.

- Posg’azanHs. Sa A0MOMOT0OI0 TOTOMHUX IepeTBOPEHD 1 BJIACTHBOCTEH PIB-

. P
' HAHL 3BejeMO pPiBHAHHA A0 BUMIAALY E =0, ge P i @ — uini panionansui

© pupasn. Maemo:

X G x _E:{]; I—EII—E}:D;I—EI+E:&
x—2 x-2 1 x—2 r—-2
, 6-2x
OcraToyHOo MaeM0 pPIBHAHHSA: > = ),
I_

. b—2x ;
o6 apib - _ o ACPIBHIOBAE HY.IO, Tpeba, nmobd uncensHUK 6 — 2x 1no-

PIEHIOBAB HYJK, A4 3HAMEHHHE X — 2 He JOpPIBHIOBAB HVID.
Topi6—2x=0,aBinkn x=3. laa x=3 agaMesHnKg x —2=3-2=1= 0.
Ormxe, x = 3 — eAMHAI KOPIHL PIBHAHHSA,

Poas'aayBaHHA OCTAHHLONO PIBHOCHJALHONO AAHOMY piBHAHHS, BPDAXOBY-
I0YM YMOBY plBHOCTL apoby HYIK, 3pYVYHO 3aNHUCVBATH TaK:

6-2x _ 6-2x =10, r =15 5 miB
ey S r—2=0 gk P .
Bidnosidws: 3.

Orixe, poar’aayioun apoboee panioHalbHe PIBHAHHA, MOMHA:

1) 3a monmomMoro TOTOXHHX MEepeTBOPeHL 3BeCTH DIBHAHHA 0 BHIIAILY

L

Q

2) NpupiBHATH 4YMceNsHUK P g0 HYJQA W pPo3B AZSATH OJlep:aHe Ilae
pPIBHAHHA;

3) BMKAWYMTH 3 HOro KopeHiB Ti, 3a AKMX 3HaMeHHHE @ AopisHIOE
HYJK, 1| 3aITHCATH BIANOBiAb.




PauioHaNbHi BUpaiu

G_
BRI ELS Yn € piBHOCHIBHMMM pPIBHAHHA

= — e
¥y B .
x + 1 x—3

" Poze'azanua. OckilbKH pIBHAHHA HA3HBAIOTH DPIBHOCHJILHHMH, AKIIO

BOHH MAalOThH OJHI H Ti caMi KopeHl aDo He MAIOTHE KOpeHIB, 3HAHAEMO KO-
pPeHl IHX pPIBHAHL.

[Ilepme piBHAHHA Mae €QHHHH KOpiHL x = 2, a gpyre — apa KopeHi: x = 0
1 x = 2 (po3s’axiTh pIBHAHHA caMocTiiiHo). ToMy piBHAHHA He € pPiBHO-
CHJILHHMH.

Bidnosgidws: Hi.

5. BukopucTaHHa OCHOBHOI BNAcTUBOCTI nponopuil

Hiciiio E:%,TﬂPNzMQ,ﬂEQ#D,N#ﬂ.

&

2x +1 X

m Poar’a3aTH plBHAHHA = + 1.

xr—-1 x -2

* Pose'azanna. 3HangeMo obnacThk BH3HadeHHA piBHAHHA (OBP). Ockins-
* KH 3HaMeHHHKH Apo0iB He MOMYTh AOPIBHIOBATH HyIw, To x — 1 # 0
-1x-2#+0. Maemo: x# 11 x # 2, Tobro OBP MicTuTE yei 9Hena, KpiM 1
« 1 2.

. 3BeeMo piBHAHHA [0 BHTAANYV NPONOpIil, AOAABINH BHpasH y IpaBii

. YACTHHI DIBHAHHA: =

2x+1 x+x-2
x—1 xr—2
2x+1 2x -2

OnepxHUMO: = .
S x—1 x—2

- Ba OCHOBHOK BIACTHBICTIO npomopiiii, MaeMo:

(22 + Dx — 2)=(2x — 2)}x — 1).
Poap’amxemMo e pIBHAHHA:

2x2 —dx +x—-2=2x2-2x - 2x + 2,
3BIOKH X = 4.

Ockinekn gucno 4 Hanexurs OBP, To 4 € lloro KopeneM.
danuc poas’azyeaHHA, 0D He 3advTn Bpaxveatn OBP, apyuno zakinun-

TH NDepexonoM Bin piBHAHHA O0 CHCTEéMH, AKA HOMY DPIBHOCHJILHA:

oy goy [BHU0-NRectpt
x-1 x—2 B0

222 _dx+x-2=2x2 2% -2x+2 [x=4,

Xk, fx ], x =4.
x #= 2 x # 2;
Bidnosidw: 4.
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Orxe, ana po3e’A3VBAaHHA JApo0OBOTr0 palloHAJILHOIO PIBHAHHA MOMHA:

1) anpafiTe obnacTk BH3HAYeHHA piBHaAnHA (OBP);
P M

2) 3BecTH pIBHAHHA X0 BHIJIAAY 0 - N

3) sanucary piaAaEHEA P N = M + @ i poas’asatu #Horo;

4) BHKJIOYHTH 3 OTPHMAHHAX KOPeHIB Ti, mo He HaJdexats OBP, 1 sama-
CATH BIANOBIAL.

6. Metoa MHOMeHHS 060X YACTUH PIBHAHHA
Ha CniNbHWKW 3HaMeHHUK apobis

x—2 5 3

Ll B Poas'asatn piBHAHHEA — oo 3 A
X*=1 E¥—2 XV$X

* Poze'azanna. 3uaiigemo OBP rta malinpocrimuii cninsHHil 3aHaMeHHHEK
© yelx apoDie plBHAHHA, POSKJIABIIN 3HAMEHHHUKH HA MHOMMHHKH:

: x—d _ d e T
fx—1)x+1) x(x—-1) x(x+1)
OBP mictuTh yeluncna x, gna AKX x 20, x -1 20, x + 1 # 0. OTxe,

BCl 3HAYeHHA x, KpiMm gucen 0, 1 1 -1, A HalnpocTiIUM cOlIBHUM 3HA-
MeHHHMKOM Ovae Bupas x(x — 1)(x + 1).

[lomaOoxMMO 00MAB] YACTHHYN PIBHAHHSA HA LleH BHpas:

¥=2 T L P e 1

(x-1)x+1) x(x-1) x(x+1)
Marnmemo: x(x — 2) = d(x + 1) + 5(x — 1), a micaa cOopomeHHA:
x¢ - 12x = 0, Tobro x(x — 12) = 0,
aBinkn x = 0 abo x = 12.
Ane uneno 0 He Hane:xutTs OBP, Tomy He € Horo KopeHeM.
OTxe, uncno 12 — enqMHEAN KoOpiHb PiBHAHHA.
Bidnosidu: 12.

Poar’aaywoun apobope panioHalbue piBHAHHSA, MOMHA:

1) anafiTru OBP;

Z2) aHa¥TH HAHNNDPOCTIIINH CHOLIBHWH 3HAMEHHHEK ApoDlIB, HI0 BXOJAATH
V PiBHAHHA;

3) moMmHOMHTH 00HMAB]I YACTHHH pPIBHAHHA HA Hell CHiNbLHHI 3HAMEeH-
HHK;

4) poar’A3aTH OJlepMAaHE LiJe PIBHAHHA;

5) BUKIIOYHUTH 3 Horo KopeHie Ti, mio He Hanexars OBP, i sanucarn
BLANOBLAL.

(A Axi PIBHAHHA Ha3WBaKWTh pauioHanbHUMKU? O HAke piIBHAHHA Ha3WMBaKOTL UINWMM pauio-
HanbHUM, a aKke — apoboeuM pauioHansHUM? O Ax MoXHa poas'Aszatw apobose pauio-
HanbHe PIBHAHHAT
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PauioHaNbHi BUpaiu

g Posb sxims 3agaui ma Buxonaime bnpabu

@ 8.1. (¥erno.) Hazgite nini pamionansHi piBHAHEEA, ApoboBl panioHank-
Hl pIBHAHHA:

nE+Zag; 2) x? - 2x(x + 3) =
x 3
x+2 x-3 1 8
3 = = 15; 4 = =15
) 4 8 } r4+2 2—8
8.2. Yu € yncao 1 KoperHeM piBHAHHA:
= 2
1) =0 9o -2 00 oHElo@
X+ 2 X + 2 x -1 x
8.5. Yn e uncno 2 xopeHeM piBHAHHA:
PEEE e BT 3% —o0 Hi=* _n
x+3 x+3 x —2 x+1
8.4. Poar’'saxire pieHAHHA:
1) =« G2 h RNEERB O
X — E x x -1
8.5. Poar'axkiTh piBHAHHA:
1) 0 HEZ.o nETE o  #ETL .,
x+1 x x—4 X
8.6. Poss'axiTs piBHAHHA:
L 2 -
1}2:-: E:ﬂ; 2}3.1:4—7‘:“; 3) x - 0: 4]: 1=[]'.
x+4 x x—9 1—-x
8.7. Poar'axiTs piBHAHHA!
2 =
pEtl.c = 2.0 g-T-wa Wit
x—4 X x+1 x-—-2
8.8. 3HaliAlTh KopeHI PIBHAHHA:
x+3 X 4 3 2
1) 2 - =0; 2 2 3 =—: 4 = .
) X }:.t:+2 }.1'—4 51 }.1'—2 x—3
8.9. BmaiigiTe KopeHi piBHAHHA:
1}2x+lug=“; 2) X ik
= x—4
==, H——=——.
x+2 3 x-2 x+4
8.10. Yu € pipHOCHIBEHUMU DIBHAHHA:
1) rx _. 4 i:t—ﬁ::]—x_
x—-2 x-2 X x
2 g - _
2}:1: +2I:J: 4i2.1: E_I 2:{}?

A xX—a 3x ax
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H.11. Yn € piBHOCHIBEHUMH PIBHAHHA:
l}x—d_ﬂ—xi X . &
X x x+1 zx+1
2 _ 2 al e
E]I X _x +513:r 1 2x 5:'{}?
x -1 x -1 2x 2x
8.12. Poap’axirs piBHAHHS, BMKOPHCTOBYIOUH OCHOBHY BJACTHBICTE NpO-
nopuii:
- 1 2
”2.1' l=2x; 2}31 +1=31_1;
x+1 x
x—3 1 4x2 — 3
= = 2x + 3.
3}2x5+1 2x’ " 2x -1 ®
.13, Posp’amxiTs pIBHAHHA, BUKOPHCTOBYIOYH OCHOBHY BJIACTHEBICTH NPONO-
piLii:
2 g
& +2 _as 2 =1 sy
x—2 x
2x -3 1 6x? -1
3 — = — 4 = 3x - 1.
) 2x2+3 «x ) 2x + 3
8.14. 3uaiiniTe apibd, Mo JOpiBHIOE g— V AKOro 3HaMeHHHK Ha o Olasmui aa
YyHUCeNbHHK.
5.15. 3HaiaiTe Apid, M0 AOPIBHIOE %, V AKOro YdcelbHHK Ha 12 Menmui
BiJl 3HAMEHHHEA.
8.16. ke umcno Tpeba momaTH A0 YHCENLHHKA JApoby I—:i]—. b OTPHMATH
1
i6 —?
ap 5
5
8.17. Hxre uncno Tpeba BifHATH Bl 3HAMEHHHEA Jpody 18’ 1o oTpuMaTH
1
6 -7
ap 3
E] 8.18. Poap'axkiTe pIBHAHHA:
1]I+4_I+E:ﬂ; Ei—l :1;
2x-1 2x+1 axr 10x 30
1 8—x 1 1 1
3) 2+ — : 4 - = —,
) x—-2 2-x ]I—l aox —a 10
5.1Y. Posr’amxiTh pPIBHAHHA:
x+1 x 1 1 1
e e =) e
”3.1:+1 8x=1 E]E.r 2x 6
T L . 7 . S
l1-x x-1 4x+4 x+1 8
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G_
8.20. Yn e piBHOCHIBEHUMH PIBHAHHA
2x+6 3x-7 x-2 x+2 8
sk - 5_ i TErEr . - '?
xr+1 x—2 xr+2 x-2 x*-4
8.21. Un e piBHOCHIEHUMH PIBHAHHA
3r-12 =x+12 x+1 x-1 2
+ =4 i + = ?
x—3 x x-1 x+1 x2-1

8.22. UYncensHuK apobDy Ha D MeHINHH Bij sHaMeHHHKa. Koo oo 4ucens-
HHKa jgogatH 14, a Big aHaMeHHHKa BigHATH 1, TO ojep:HMo Apid,
oDepHeHHI naHoMy. JHAHAITE NOMATKOBHH Apib.

8.23. 3paMesHHNK apody HA 3 Oinbmuil 3a yucenbHHK. AKINO 00 YHceILHH-
Ka JojaTH 8, a Bij 3HAMeHHHWKA BITHATH 1, To ogepxkumo Apid, obep-
HeHHil ngaHoMy. 3HANHAITE nouaTkoBHil apib.

8.24. 3HaiiTh KOpeHl PIBHAHHA!

g __ . 2
1}.1: Ez:c 1+.t:+3; 2}I+1= ® 2.
x° +2x x x+ 2 -1 x+1 =x-1

8.25. Po3r'axKiTh pIBHAHHA:
1}_.1:_?_-2__=.r+2+:c+3; E};?'FE: ¥ i 3 *

x° —-x x x-1 x*-4 x+2 x-2
|4 8.26. Poas’sxits piBHAHHA:
x-1-9 x—-1-1
1}-‘ | = 0; Ell =1,
x—0 x(x - 2)
x-2/-3 lx — 2| - 2

8.27. 3naigite kopeHi pisasHEA: 1 = (s =0,

i i pedi p ) P ) P

8.28. [Ina AKMX 3HAYEHEL a PIBHAHHA He MAE€ PO3B A3KIB:

x — 2a x—a+l1
1 = { 2 = 07
}I{I—E} ) x? — 3x

8.29.

(x —a)x —2a —1)
x -3

=0 mae amme

Ilna AKAX B3HAYeHb a pPIBHAHHA

OIHH KOpiHL?

(©O) Brpadu gas nobmopenns

8.30.

-

8.31.

10x x—8 120

xr+2 38x+6 x°—8x

TA 3HAHAITH HOTD 3HAYEH-

CopocTiTs BHpas

HA, AR x = 20. Biarax gisHacTecd, CKIIABKEH OJIMIIHCEKHX MEIa-
aell y ckapbannl rimaacten Jlapucn JlarnHisol, nodyecHOl rpomMajAaH-
KN MicTa XepCcoH.

4a2 — b2 + 2a - b
4a + dab+ b2 +2a+ b

Croporirs apib
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H Tligzomyviimecsa qgo bubuenns nobozo mamepiany

8.32. 3HANOITE 3HAYEHHA CTENeHA:

1)(-2%  2)142% 3) (~1)1; 1) 0
E 2 1 .
5 (0,3%  6)(-0,8)% 7 (—;'-,-] ; 8) [‘E] |

8.33. O6uncairs:

2 i
1N2¢-8% 2)CD+(-1)% 84 [*%] ;o 457 [ ] :

8.34. llopaiiTe v BUrnaal crenensa a:
1) ocuorowo 2 yncna 2, 4, 8, 16, 32, 128, 512;

2) ocnoBow 3 uncna 81, 243;
3) ocHoBOKO D uncaa 5, 25, 625;
4) ocrosow 10 uyucaa 100, 10 000.

aa
= XKummeba mamemamuka

8.35. V uepeni 1 xr nomigopis Ha pHHKY KomWTyeBae y cepegasomy 60 rpu.
¥ aunHl 0#A BapricTk aMeHmmiaacsa Ha 30 Y, a B KiHNI cepnHA — e
Ha 50 %. Crinsku B cepeiHLOMY KOILUTYBAB HA pHHKY 1 Kr nomijopis
vy Kinni cepuus?

O Uikabi 3agaui — nomipkyi cqHave

8.36. Budammui yxpainyi. 3anumits no ropU3oHTANAX NPiSBHINA BUIATHHX
5 }'Rpa'l'HLtiB (3a norpebn nuﬂnpucmnyﬁ'fe JAONATHOBY JITEpaTypy Ta 1H-
TEPHET) 1 OTPUMAETE V BHUALIEHOMY CTOBIYHKY npizeuine BHJIATHOT'O
GpaHny3LKOr0 MATEMATHKA, NP0 [AOCHLDKEHHA HAKOro JAlidHaerecsd

B OJJHOMY 3 HACTYIHHUX pO3aliiB.

|I

1

1. HajiTuTyaoBaHima vEpalHChKA AHPHIeHTKA, KOTPa CTAJA NepHIolD 3KiH-
KOI-IHPHIeHTOM 3a Mailxe NDisTopacTodiTHIo icTropilo <«MeTponomi-
TeH-onepa* B Hpio-Hopky. BxoanTe no Tpiiikm HallKpamWx IHPHTEH-
TOK CYYACHOCTI.

2. InkeHep-aBlaKOHCTPYKTOP, HI0 HApPOAHWMBCA B YKpalHl, KOHCTPYKTOP
NepIoro relikKonTepa.

3. ¥YKpalHCBKHH qu'rﬁmn{:'r, BoJomap «3omororo M Agas 1986 pory.

4. BuapaTHa ykpaliHceKa noeteca, Javpeatka [llepuenkiBcbKol mpemii.
Ilowecanit npodecop Kuepo-MornmnsHceK0l axkagemil, goxTop JIBBIB-
cbKOro Ta YepHI1BelBKOro VHIBEPCHTETIB.
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AOMALLUHA CAMOCTIMHA POBOTA N2 2

Sasdanus 1-12 mawme no vomupu sapianmu sidnosideit (A-I"), ceped
AKWX Auute odun € npasuavhum, Ofepims npasuabHull sapianm sidnosidi.

1. 3uaiigiTe A06VTOK 152 S
m= 9o
A B, = 5,2 I. 3m
a3 m m
3 9
2. BuxonaiiTe nine =S
P p
27 3 , p*
A — . — B. 3p? Y, &
pt p* F 3
J. YKAXITH pPIBHAHHA, KOpPEHEeM AKOro € uhciao 2.
AE S0 B2 =D
X x-—-2
g ite . d TEZDH
x-1 x—-2
2 _
4. BuronaiiTe MHOMKeHHSA i pe. — i -
p- m=—2m +1
a am am am
A. B. - - B. - I.
plm - 1) p(m + 1) pim —1) m—1
2p7 )"
. [_j;] »
i
21 21 21 14
A 2P g2 g, 9P R
ﬂlﬂ ﬂ]--']l ﬂ]ﬂ ﬂﬂ
2
6. 3HalOITE KOPIEELE PIBHAHHSA o 15 =2X,
X T
A.-2.5 B. 2,5 B. —g I'. Koperie nemae
2 _
7. Copoerite supas (25x* —10x + 1) : 1{}:41_ EI.
5 ax — 1
A 2 B. 10x° - 2x B.10x -2 I >
8. 3HAHIITH 3HAYEHHA B 3 2 '[-IJrl-— 1 —I_l] AKIILO
: PO gl Nl gEuy awl)
xr =201
A. 0D B. 1 B. 2,01 I. 2
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9. ¥YramxiTe pIBHAHHA, 110 € PIBHOCHJILHHUM PIBHAHHID
.t—3+x+3 _ 18
*xr+3 x-3 x2-9
ha-@s® BE el BLow0 BE-F
x x+ 2 X
0,1a® + 0,8 0,5a* —a + 2
0,242 - 0,8 0,25a + 0,5

10. Crnpocrite Bupas

2 -2
i a + E.u+2 B a r.‘““”}
4{a — 2) a—2 Ha + 2) a—2
11. 3HaliniTe, 3HAYEHHA BHPA3Y x2 + —12-, AKIIO X — l =2
X &
A.3 B. 7 B. 23 I'. 27
2—-|x—-9
12. Poap'axiTs piBHAHHA - I ‘ = {),

x-T
A. Poss' askis Hemae B. T B. 3 I.3: 7

V szasdanni 13 nompibno eécmanosumu eidnosiduicms min ingopma-
yiew, nosHaverol yugpamu ma 6ykeamu. Odna sidnosids sailsa.

E3

70

13. ¥YecranoeiTs BIANOBIAHICTE MiX BHpazom (1-3) Ta jioro aHadeH-
HaM (A-T"), akmo a = 7.

Bupas SHAYCHHA sUpasy
1 at—-4 8 A 2

: 16 a+ 2 B. 2!25
9 a*+6a+9 a+3 = o

' 20 R | ey

a 7 I. 2,76
g [— +— E] .
a a+4d

3ABAAHHSA AAS MTEPEBIPKMU 3HAHb AO § 5-8

¢t 5 12 a
1. Burkonalite MHOXKeHHA: 1) o cﬂ; 2 P
2. BuxkonanTe aineHHAa:
p.p 2 4
1) —: = 2) — :—.
) 5 T ) a* a
3. Un e uncno 4 KopeHeM pIBHAHHA:
3 _
HER 2) = =07
x x—4




PaWiOHANBHI BUPaG3U

::,-_ —
El 4. Buroraitre mii:
3 2 _
1) 2a _[_ﬁ_m} 2) x*—xy ab ;
15m? 6a? a2  x?-2xy+y?

3}_31112 .[_EmEJ. n x2-16  2x+8
73 | 28 ) 3x -6  Hx—10

2a* 3 ah !
5. lMignecite apib a0 crenensa: 1) (—F] - 2) [F] :

4x +8 4x2 — 8

6. Poar amxiTe piBHAHHA: 1) = () 2) = 4%
xX—3 r+1
: 2a+1 2a-1 2a2
7. CnpoeriTe BHpa3 [Eu 1 B 1] " 2a? 1"

8. loereaits TOTOMHICTE
( T i x% + 49 (i ] x—1T 1

F —
- - —

x2 4+14x+49 x4+ T

- D —

r+7 x2-49 T-x

: 1 ~ 1
9. Bigomo, mo x + — = 9. 3raiigiTe sHAYeHHA BHpasy X° + =
o x

Hodamrosi aasdanHun
0,2a° -1,6 0,5a° +a + 2
0,1a2 -1,6 0,25a -1

2—-x|—38
11. Poar'axIiTL PIBHAHHA 1 |5 ={).
I —

E 10. CnpocTiTh BHpas

§ 9. Creniub i3 WiNWUM NOKAZHUKOM

1. MoHaTtTa NPo cTeniHe i3 WinMM NOKAIHMKOM

!
. o

.-‘I "E' '-. 5 .
i ¥ 7 Knaci Mm BHBYANIH CTEOiHL 3 HATYDPDAJIBHHM MDOKA3HHKOM. 3a
OdJHAYEHHAM:

a"=a-a-...-a
n uuu;numﬂu

~ Jle n — HaTypaJdbHe 4Hcao, n > 11 a' = a.

-

¥ MareMaTHlli, 8 TAKOM MOiJf Yac po3B'A3yBaHHA 3484 NPAKTHYHOTIO
aMmicTy, Hanpuknan 3 (piankH abo xiMil, TPANIAOTLCA CTElNeHl, NOKAZHHK

AKHX JNOpiBHIOE HYJAK afo € minuM Big eMHHM uncaoM. CreniHe 3 Bin em-
HHM NOKA3HHKOM MOMXHA 3HANTH B HAVKOEBIL 1 gorigkosiil diteparypi. Ha-
OpHKJIaJ, MaGcy AToMa reiwno sanmeyiors Tak: 6,64 - 1027 kr. Ak poaymiTi
amict zanuey 107272
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Poarnsremo crenedl ynchaa 4 3 nokasaukamu 1, 2, 3, 4, ... :
31, 32, 33, 34, ... — ne Bigmosigeo 3, 9, 27, 81,

Y nboMy pAAKY KOMKHe HACTYIHEe YHCJ0 BTPHUYi Oinbine 3a nmomepegHE.
IMpopoB:KHUMO PAJOK YV OPOTHIEKHOMY HANPAMKY, 3MEHIOVIOUH IOpasy IIo-
KasHMK crenens Ha 1. Omepsxumo: ..., 372, 372, 371, 39, 3%, 32, 33, 34, ...

Taxum umsom, gneno 37 mae Oyru prpuul memmum Big 31, Tobro Bif

ypenaa 3. Ane BrpHYi MeHmIEM Bijg yuena 3 € wueno 1, orxe, 3V = 1.
Pisriers a = 1 enpasmyersea ansa 6yabL-AKol ocHOBH a, AKkmo a # 0.

HynwoBuil crenids BIAMIHHOIO Bii HYJAA 4YHCIAa @ JOPIBHIOE ONHMHHIL,
Tobro a® = 1, ge a = 0.

I[loBpepHiMOCA A0 pAAKa 31 cTeneHAMH YHcaa 3, Oe JiBOopvd Big 4gHe-
aa 3Y = 1 sammcano umeno 37!, Ille umeno Brpmui menmme Bim 1, Tobro

1 1
NOpiBHIOE E Orme, 371 = % = 3—1 Miprywoun aHalOrivHo, MATHMEMO:

P ]
9 34 27 35
OTr:e, MAEMO O3HAYEHHA CTeNeHA i3 HIAHM Bl €eMHHM NOKAZHHKOM.

Arvimmo a # 0 i n — marypansHe umeno, To a™ " = —,

m JaMiHuTH cTenins apobomM:

* 1) 57 2) x L 3) (a + b) "
. Poze'azannia. 3a o3HAYEHHAM:
1 1 1 1
15-?=—: 2.1"1:—:—: 3 ﬂ"‘b'-ﬂ':
) 57 ) 5 ) ( ) @+ 0
SaMIHUTH Apid cTeneHeM
. 1 1 1
1) —; 2 : 3) —
1 a® ] m-—n } TiE
1 1
Poas’ 1)—=a% 2 = —-n)y E—-T’E.
038 A3AHHA. 1) e a i e (m —n) }T”

2. OBunucneHHA 3HaYeHs BUPA3iB, WO MICTATL CTeniHb
I3 YIIMM MOKAIHUKOM

O6umcantu: 1) 472; 2) (-9)%:; 3) (-5)3.
- 1 1
. Poas’ A4 s = — 2y (-9 =1:
o3g8'aszanun. 1) -1 ) (-9)
| L. _L
(-5 125 125

72 O

3) (-5)7° =




PaWiOHANBHI BUPaG3U

=

; s O : :
Poarnanemo, AK nigHectn Apibd Y A0 uinoro BiAeMHOr0 CTeleHH.

Arxmo n — HaTypanbHe yHcao 1 a # 0, MmaeMo:

—f i e . fl
[E) - — =l:[Ej 21 %y =bH=(E].
b b b a* a® a

3

Orxe,
—h n
Axmo a # 0, b # 0, n — HarypansHe 4HCIO, TO [—] = [—] >

= =
O [2%] . 2) 2?(1%] . 3)(L6)".

-2 -2 2
: 1 (f 3 9
: P F 4 1 2—. —  — e — =k —'
| 0368 A3AHHA ][ BJ [3] [‘i"] 10

. 2) Bpaxosywun nocaiIoBHICTE BUHKOHAHHA apudMeTHuHHX AL, cnouar-
. Ky migHecemo Aplb 4o cTeneHA, a NOTIM BHKOHAEMO MHOMEHHHA:

—d -’ | d
3*;,[11] =271[Ej =2?.(E] =ET'IE=IE=51_
2 2 3 81 3 3

3) damnmemo gecATKoBHH Apid 1,6 v BATIAAl HenpaBWJIbHOrO Apody Ta
BHKOHAEMO MiJHECEHHHA J0 CTeNeHA 3a (hopMyJI0m0:

-2 -2 -2 2
(1,6)* =[1i] =[1E] :[E] :[E] =2_5.
10 D o 8 64
y y . il F_]."_l E
Bidnoaids: 1) 19’ 2) aa, 3) Th

3. CnpoweHHa BUpasie, WO MICTATL CTEneHi
I3 Li/IMM NOKa3HWKOM

PoarnaremMo cnpomeHHA BHPA3IE 31 CTENEHAMH 13 I1LIHM NOKAZHHKOM.
G SOTGELES Tlogat Bupas (a2 —b ) :(a™! —b-1) y Buraaai apoby.

. 1 1 1 1
- Posg’azanns. Maemo: (@ -b):(a -b1) = (_ ¥ _] : [_ = _] -

ad &) la b
b —a’ b-a (b-a)b*+ab+a®)-ab _b® +ab+a®
a’h?  ab a*b*(b—a) a*h?
2
Bidnosgios: Y +ab+a
azh?
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(i) Sfkoro aHayeHHs Habysae Bupa3s a’, AKWO a = 07 O CchopMynioiTe 03HAYeHHS CTene-

li
iy

b=0.

s HA i3 yinum Big’emHUM nokasdukom. © [oeeniTe TOTOMHICTL [

s Fosb sxims 3agaui ma buxonaume bnpabu

m 9.1. (Verno.) Un npaBnnsHA pPiBHICTS:

9.2.

0.3,

94.

9.5.

74

h n
=[—] cge a =0,
a

4) 1271,
9 -1
'E'] [_-E'J .
1 -1
ety
16) (~0,25)°3.

4) (-9

1)
T T [
JEHE

1
1) 2_3=§: 2) 4° = 0
|
3H19° = ——— 4) (—4)° =17
) = ) (-4)
3aMiHITE JpobOM CTemiHb 13 ILTHM BiJl'€eMHHM IMOKASHHKOM:
1) 47 2) a™l; 3) p 1%
4) ¢78; 5) (2a)3; 6) (a + b) ™,
SANHIIITE V BATAAAL Apo0y CTeniHb 13 IMLJIEM BiJi eMHHM NOKAZHUKOM:
1) b79; 2) 71 3) 27"
4) 1% 5) (3m) % 6) (c — d)°.
JanuuiTe Apid y BUrIAAL cTenexds:
1 1 1
1) —: 2y —= 3) —;
s ) 25 B
1 1 1
4) —: o s - -
) m ) (ab)? (m - n)*
JaMiHITE CTEeIIeHeM 13 IiNHM Bi'eMHHM NOKAZHHKOM Apid:
1 1 1
1]' E! E} Er 3} ?E':r
1 1 1
4) —: D . 6 -
) b } (em)® ) (a + x)?
9.6. O6uncaiTs:
1) 7% 2) (-2)75 3) (-1)%
-2
1
5) (-7 6) 10°3; 7) [EJ -
-3 -5 -2
3 1 1
| ——1 » 1M1= : 11) | -1—]| :
}[ 4] }( 2] ][ 3]
13) 0,1°%; 14) (-0,2)2; 15) (1,2) 2%
O6uncaiTe:
1) 273 2) 1)°% 3)157Y
D -3 -2
1 2 1
)| = | 3 8| —=| 3 Dl1-=] ;
: [a] ’[ 3] ] [ 4}
9) 0,27%; 10) (-0,1)7% 11) (1,5)°%

12) (-0,5)4.
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E_
9.8. Ilopasite ymcna 16; 8: 4; 2; 1: l l 1 -1— BHIIIANL CTElNeHsA
s Fi| . . . . . 2:- 41 B‘l 16 Y Al
3 OCHOBOIO 2.
9.9, IloagaiiTe y BHrAsAAl creneHa 3 ocHosow 10 umcna 100; 10; 1; 0,1;
0.01.
9.10. 3HaialTh 3HAYEHHA BAPA3y:
' 5
1) =574: 2) (-0,8) 4 3 —[——] : 4 —[——] L
) ) ( ) ) > ) 3
9.11. ObuucniTn:
1 -3 9 -3
1) =2 2) (-0,4)°%; 8)=]—==1 i Y] —] i
3 3
9.12. IlopaiiTe BHpas v BUrAALL apoldy, 0 He MICTHTE CTeleHA 3 Big'eM-
HHM NOKa3HHKOM:
1) 2a%; 2) 3mb1; 3) a?b ie: 4) a3b 7.
9.13. TlopaiiTe Bupas y surnsagi apoby, uio He micTHTh creneus 3 Big'em-

9.15.

s
bt
=

9.17.

9.18.

HHM NOKAZHHEKOM.

1) 4675 2) Ta p; 3) mn 3p"; 4) e 2075,
9.14. O6uncniTk:
1) 81 - 3°5; 2) -25 - 10°2; 3) 27 - (-18)1;
1

4) 2% - [—%J ; 6) =B +2% 5 3% 6) 82+ 671
7) 2,571 + (-13)% 8) 473 - (—4)% 9) (-8)2 + (0,4)°

1Y* 2y fd)”
10) | = - 1073 11 {“] ;[...,] - 12) 1,252 4+ 2,578,

(3] (2] (3 )

3HaiiiTe 3HAUeHHH BUpAa3y:
1) —64 - 4-4; 2) 36 - (—27)1; 3) -7+ 0,12 + 50
o8 (1 ssro1o a2+ [11]

6 6 3

-3 -3 4

1 3 2
T (o7 (2" ia p

T}{ﬁ] 8) B] - 9)1,52-1,2

O6uncnire anavesna supasy 100(3-! +9-2 —52.3-1)"! va giznaerecs,
Akow Oyna poBxuHAa (Vv M) npanopa YKpalHH, AKHI pO3ropHYJIH
B Jlapuunsrkomy padioni micra Kmera po ausa Jepmxassoro npanopa
YrpalHu.

[lopieralTe 3 HyJIeM BHpAa3:

1) 8719 2) (-3,7)79; 3) (-2,9)7'% 4) —(-2,1)".
[TopipaAafTe 3 HYJEeM 3HAYEHHA BHpPa3y a”, AKIIO:

1)a > 01 n - oine 9AciHo;

2)a < 01n - napHe Bil eMHe YHCJIO;

3)a < 01 n — HenapHe Bl €MHe 4HCJIO.
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9.1%9. IlopieaAanTe 3 HYJIEM 3HAYEHHA Bupasy 0™, arkmo:
1) b=5, m=-13; 2)b=-1, m=-200; a) b ==8, m=—41.

9.20. IleperBopiTh BHpa3 Tak, N100 BiH He MICTHB CTEII€HIB 3 Bl EMHHM TIO-

KASHHKOM:
2112 n—3 } -1
pirtk.. g 0ol
cxda 52x-m-1
9.21. BuxopueroByiouH Big'emuuii noKasHuk creneHs, nogailite y surasai
HODYTKY AplO:
3xs 15m 2x (x + y)’
1} —— D=7 3) — —; 1) H"i::'-
p ne be(a — b) (x—y)

9.22. IlopatiTe v suraaal Ao0VTKY, BHKOPHCTOBYIOUM CTeliHb 3 BLJ€MHHM
NOKA3HUKOM, Api0:

am= Te? ; p : (a + 2}5

M x ) y'nd’ % cl(x —y)*' " (a —5)*
9.23. Ilopaitre Bupas y suraani gpoby:

1) m3 + n2; 2) ab! + ba™! + %

3H(m+ n Y m?!+ n) )@+ b1):(@=-079.
9.24. llopaitTe BMpas v BArAAAL Apo0y:

a2+ s Da*-rNHa G-
{4 9.25. O6umcnirs: 1) (1 + (1 = 572)1)1; 2) (1 - (1 + 371)2)2,

9.26. 3HalifniTe aHaveHHa BEpaay (1 + (1 - 371y )y 1 + (1 - (1 + 37 1)y )1,

1 1
g — g =
9.27. Cupocrits Bupaa (1 — x~ }[1 S N e 1],

@ Bnpabu grs nobmopenns
9.28. llopgaiiTe v Burnamal apody BHpas:
a* +2a 4a : 2) 3p  8-p
a2 -4a+4 a2-4a+4 p?-2p p?-2p
9.29. Cepriit ckazas Onexciio: <Jlait merni 2 rpueHi, 1 Tonl rpomei v Hac
crage mnopiBHY». Onerciii Bignoeie Cepri: «Kpame TH pgafi meni

2 rpuBHIl, 1 Toal rpomed v MeHe cTaHe BABIYl Oinbkime, HiX Vv Tebes.
CrinsKH rpomei v KoxXHOro?

1)

H TMigzomyiimecs qo bubuenns nobozo mamepiany

9.30. IlopaiiTe v BUrNAAl cTeneHA:

1) a®a3; 2) b7 : b3 3) (et
4y m"m; 5) 110 ¢ 6) (p7)%.
9.31. llingaeciTs D0 CTENeHA OMHOYWIEH:
1) (mn2)%; 2) (-2p?)%; 3) (—acm?)?; 4) (—a®c?)'".

9.32. Copocrite Bupaza: 1) (5m2n)? * (0,2m3n)?; 2)(=0,1p7e3)t - (10pec=)3.
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G_
% Kummeba mamemamuka

9.33. PefiTuHroBa areHuniA BH3HAYAE PEeHTHHr CHOIBBLIHOIIEHHA <II1HA-
AKICTB» JJA MIKPOXBHJBOBHX IleYed 3a TaKHMMM [DapaMeTpaMH:
cepenHA 1iHa P ta nokasHnEH (yvHKmIoHanbHOCTl F, Akocti § 1 an-
aafiny [, — KoKHHH 3 AKHX eKcnepTH omiHwoOTe Bixg 0 go 4 Oanis.
IligcymoeyoTe peldTHHr 3a hopmynow R =8(F +Q)+4D-0,01P.

Ja jaHMMBA TabanIl, v AKLIH 3a3Ha4YeHO Bcl BHINE3rajJlaHl napaMeTpH,
BH3HAYTE, AKA 3 MoJeneldl MIKpoXBHILOBHX neuerd A, B, B, I' mae

HAHHMMUYMH PpeHTHHr 1 AKA — HAHBHIIHIL.

Moneas newi | Cepexns uina, rpa | @ymxniomamsmicts | fAxicrs | [Iusaitm
A 3200 2 a | 2
B 3600 3 2 | 4
B 3800 4 3 1
T 4200 4 2 3

g Uikabi 3agaui — nomipkyi ogHaue

9.34. (3adava Cmengpopdevrozo yuisepeumemy.) Cepen pinycesux nanepis
OviIo 3HAlAeHO pAXVHOK 13 3alHCOM:
12 inaukn — «67,9% nonapa.
IMepmy it ocranHw mudpH BapTocTi iIHAMKIE 3aMiHHIN «3ipouKaMus,

OCKLILKH BOHH cTepjHcs 1 ctanu Hepoabipaueumu, o ne sa nudpn
i cKINMBEKH KOIITYVBAB OOHH iHAHK?

§ 10. BhacTueocTi cTeneHs 13 WITMM NOKAZHUKOM

1. BhactuBocTi cTeneHs i3 WiIMM NOKA3IHMKOM

Bigomi HaM BIacTHBOCT]I cTeneHA 3 HATYPaJbHHM MNOKA3IHMKOM cHpas-
JUEVIOTRCH 1 JJIA CTeNeHA 3 OCHOBOK, BIIAMIHHOK BlJ HVJHA, TAa LLIHM
BiJl eMHMM noxkasHukom. Orxe,

ana Oyas-akoro a # 0, b # 0 1 Oyap-AKEX Dlapx m 1 n:

am . g" = gmtn {ﬂb]“‘ = athn
g™ : gt = g™ [u]" _ e
{ﬂm]n = gmn b - Bn

B B 1
L1i BnacTUBOCTI MOJKHA J0BECTH, CIHPalYHCh Ha (opmyay @™ = — Ta
a

BJIACTHBOCT] CTEINEeHA 3 HATYPAJBHHM MOKAIHUKOM.
Ilopenemo, Hanpurnan, opmyny a™ - a® = a™" gna BHDaAKy, KOAH m
in— ein'emui nini unena.
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Hexait m = —p, n = —q, ae p 1 ¢ — HarypaasHl anucna. Maewmo:

1: 1 1 1

am .t = a7 P - 4™ = —— s — = —- :ﬂ-{F"q.'z
a? a" af - a9 apP+d

= q-PHi-q) = gm+n
Orxe, a™ -a”"=a™"", agmo m i n — Big emAi nini uncaa. B

HArxmo oguH 3 NoKABHHKIB m abo n — Bijg eMHe [iJe 4HCIO0, a4 APVIHH —
HATVpaJIbHEe ab0o HYAB, (POPMVJIV JOBOAATH AHAJOTIYHO.

2. 3acTOCyBaHHA BNACTUBOCTEN CTEMNeHs i3 LiNIMM NOKasHWMKOM
[0 NepeTeocpeHb BUpasie

m BuroraTn ,qnu

1} ﬂEﬂ 'i’; 2} blf: 3} {I—:J,E . ¢~ 14
. Poaa'asamua.

1} a2a 7 = g2t=") = g5

L

2) b5 ; h20 = p15-20 _ p-5.
31 {1_3}2 - I_!':Il = I_:;"E . I_]dl ~— I_E " 1_14 = I_ﬂ-l-l-_ll:l] = I_En-

("ITTTFD Ilopatu crenins y Burnagi pobytky (4a’h6)2,

. Pose'azauna. (4a*h%)2 = 4-2(a)2(b%)2 = %a“lﬂbm.

1
Bidnosidb: — a1"b!Z,
idnosids: —

("I EN Cupocrurn supas %I"“yf‘ (—dxy>).

- Pose’asamnna. %I‘Hyﬁ (—dxy>) = %-[-4}*.1:‘31: YUY = —2x 0N =
2
ks ~Bpl0 =
= -2x"%y ===
2
Bidnoside: ——.
1-2

NPT ENES [lomaTi y BHrAAAl BHpasy, 10 He MICTHTHL CTelleHIB 3 Bix'eM-

9
. HHM NOKAIHHKOM, BHpA3 | ——— i .

3 x 3yl
-1 -2 d4 2
: ' I-zy g R 3 I-Eyﬂ B Ha-x'ﬁy‘l -
Pﬂ.‘iﬂ.ﬂﬁ'ﬂﬂﬂ.ﬂ.[ 3 } .[I'ﬂyﬂ) _[r'*'y} [ 5 ] _I-ﬁyﬂ.gﬂ_
27 1
— = B+6y4-3 _
gL X g

Bidnogids: % 1.
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)=
3. 3acTocyBaHHA BNAacTMBOCTEN CTEMNEeHA i3 LiNuMM NOKa3HMKOM
00 o6uyucneHb 3Ha4YeHb BUpa3ie

g4 . 3-22
275

. Poze'azanna. llogamo 9 ta 27 v BurasA/l creneds 3 oCHOBOIO 3 Ta BHKO-
PHCTAEMO BJACTHROCTI CTEIEHHA:

04 . 322 {32 }4 . 324 a8 . g-2i

IECHELE N O0uHcanuTH

3-14
< 3_—'15' = 3 M-(-15) = g1 = 3.

97-6 (33)5 2-15
Bidnoeaids: 3.
23::—2 . gn+l
OfuMcaHTH 3HAYEHHS BHpPAa3y T , e n — nige 4HCcHaO.
; 23:1"-2 . 3n+l 23” Y 2-2 .3n .31 1 23:: .3 3
v i = = . =—= ﬂ: Tﬁ.
Posae azanua 247 23 3)" 52 o3n .an 4
Bidnosios: 0,75.
,||'|‘._:;." . . L
0 CcpopmynioiTe BNACTMBOCTI CTENEHA i3 LINMM NOKa3HWKOM.
g Fosb sxims 3agaui ma bukonaume bnpabu
El 10.1. (¥cro.) Akl 3 pieHOCTEH € TOTORKHOCTAMM:
1ym3-m 7 = m21: 2Ya"-a®=a% 3)a®*-a®=a;
4) cB : ¢ = 19, 5)ct: ¢ =¢; B)m:mB=mT;
Ni@)yt=a"; BB *P=b" 9) (°)* =7
10.2, IlopaiiTe v BUrnaai crenessa Jo0yTOK:
1) a’a™%; 2) a 'a®: 3) a’a™*; 4) a a9,
103, HoaaitTe v sBurnani creness 1odVTOK:
1) b7 3; 2) b-6p3; 3) b 5pT: 4) b5ps,
10.4. llogaiiTe v Buranami CTENEHA YACTKY:
1) m3 : m™2; 2) m® : mb; )m3:m3; 4y m™ : m8.
10.5. IlopafiTe v BUTIAAl CTENIEHA YACTKY:
1) e : 71 2) c2 : c8; 3)ec 23 4) ¢ : ¢4,
10.6. ITinHeciTs cTenidb 00 cTeNeHA:
1) (x )% 2) (x"1)'7; 3) ()% 4) (x7) L
1.7, IligneciTs cTenids A0 CTENeHA:
1) (% 2) (n1%)-1; 3) (n~8)"Y; 4) (n5)-3.

i.2| 10.8. Ilogafite a ' v surnagl gob6yTKY ABOX CTENeHIB 3 OAHAKOBHMH
OCHOBAMH, AKINO OJHH 3 MHOMKHHKIB JOpiBHIOE:

1) a™3; 2) a’; 3)al; 4) al2,

10.9. IlopajiTe v BErAAAl DOOVTKY JABOX CTeNeHIB 3 0JHAKOBHMH OCHOBAMH
CTENIHL:
1) m¥8; 2) m2; 3) m~17; 4) mY,
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10.10.

10.11.

10.12,

10.13.

10.14.

10.15.

80

O6uMCaiTh:
Tl gl 0
- S5 . -3 .« Ko ¥ b ' w
1) 27 - 2°8; 2) 573 - 5; 3][4] [4].
6 Tl e
4) [E] (E]’ 5) 38 ; 3% 6) 7153 735
1 =15 1 15
779:91; 5}[15] [E] : 9) (279)%;

[y -2 ; \8 0
= . —134.
10) [(2] ] ; 11) (0,17%)%; 12) [[19) ] .

JHAHITE 3HAYCHHA BHPA3Y:

.l £ i
H & _E'i _3 @ L p— 4 o "
1) 39 - 3-8; 2)2-3.2; 3}[?,] [7]
1 -1 1 i
— ] e ‘| 4 5 I.E I3
4][3] [3], b) 10% : 10°; 6)87'<: 8
NT: 7-1. 8) [E]_? . [E)_T- 9) {3—1}4.
¥ T T ¥ ]

1\2 -1 = -12
lﬂ][(%-} ] : 11) (0,23%)7%; 12]([13]J ;

IlogaiiTe v BUrIAJL CcTeNeHA 3 OCHOBOI a BHPA3:

1)a’ : a% - a2 2) (a®) 2 - al;
3) (a ®)° : a; 1) a® - (a %) - a;
Da?-a’:a”: a: 6) (a*)= - (a )",
IlopajiTe v BUINIAAL cTeneHA 3 OCHOBOW b BHpaa:
1) b3 : b7 - b2 2) (b2)* - bl0;
31 {bal—z -EJ'E 4) hT - {b—EJE . bl];
5) b0 - % b; 6) (Y- ()2
En]}ucn'rh BHpAaa3:
1) 4a78b7 - 5al%3; 2) 10m=%n* . 0,4m%n9,
3} lx-iyﬂ i {_gxhy-ﬂh 4_] [_E h=6 1 ][_llqu—ﬂ ]‘
3 T 6
CopocTtiTe BUpas:
1) 10m3n—2 - 2m~"n*; 2) 0,02a-8p" . 100a®h~7;
1 1 o3
3) ——x9y" . 16x1y-10; 4 [ Tic —Ert’-][__ "'"!E"'EJ,
S y L 5P
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10.16. lloga#Te v Buraaai jobyTRY CTENIHE:
1) (xy) = 2) (ab %)% 3) (x )Y 4) (mOc3)%;

-3 =1
8) (0,1a%)71; E}[%m-‘apj s T =2ep) " 8) [gb‘lrﬂ] .

10.17. IlopaiiTe v BUrIAxi Ho0OYVTKY CTeNiHb:
1) (p%n)" 2) (a 2b%)4; 3) (0,2m4)!;

T Tie 3 N
4) [EE"EE}) : a) (—4ab ) 3; 6) [Zﬂ"zbrﬂ] ‘

E 10.18. TlopgaiiTe v BUrIsSjdl cTeneHs BUpas:

1) 64m™; 2) 0,01p7%; 3) 0,0025¢ %ple; 4) Ehll—ﬁ e

10.19. O6uyHCcaiTE:

108 . (10-2)4
236 , (5B i —1
{3—2 ],H 5 {3—1}5 : {7—2 }—5 A [T'-!. }—3

3) 4)

(352 7
10.20. 3gaiigiTs 3HAYeHHA BHPA3Y:

{73]—4 . {r;r—l ]—E 2

92-8 , [2—2 }5

-4 y-2 , ~-5323y~1.
1) ((474)2 - (4-9)?)); % e

10.21. 3uaiigiTs aHAYEHHSA BUPA3Y:

1) 243 - 379 2) 64 - (279)% 3) 5225 : 125;
-4 .
1 36-3 i ﬁ-ﬂ E—d 5 2—1[!
4)49-1.]1=1| : 5 . 6 {
- (3) N ) 16
10,22, ObuncniTs:
1) 128 - 275 2) 81 - (372)*; 3) 783434 : 49;
]
1 1002 - 107 53 .258
4) 362 [—] . : -
) 6 °) 10008 6) 1255
ﬁ,—E .2—13
10.23. 3uaiifniTs 3HAYEeHHA BHpPA3Y 365 . 47 TA AigHAETeCH, AKOI BHCOTH

5 (v M) Oye duarmror v M. Huinpo, ge Oyaoc nigHATO cTAr YKpalHH
poamipamu 12 x 18 m 1 macow 23 Kr.

10.24. CopocTiTeE BHpas:

1) 3,5a%7 : (0,5a-2b7) 2) E%I‘”y" : [—lgrﬁy“‘}
10.25. CopocTiTs BHpAa3:
13a¢ b 123 Tx 7
- - 9 — . )
) b= 26a* ) 36x 6a"
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10.26. CopocTiTe BHpas:
1) 4,9m3n~* : (0, Tmn2); 2 L ]
) 4, N ' ) 10 2171 [
10.27. IlopajiTe v BHrAAANL BHpa3y, 10 Hé MICTHTE CTeIeHA 3 BiJl' €MHHM IO-
KAZHHKOM!
p-Sel2 -2 et fpay
N |
mﬂltl-} 09 {.'"4
-2 -2 -3
Tx 2 a—3h [ 2 ]
. 49x4y3. * ;
%) [Ey"*J e ‘”[ 4 ] a2
10.28. [logaitTe v BUrnaal BUpasy, 110 He MICTUTh CTENeHs 3 Bij'eMHUM no-
KASHHUKOM:
-3 -1 a2
a2 -4 -3
(52 (5 ()
b2y y* y-3
o Nl . T -2
da—= m =n* 8
. 95— 1p2. . 1 -
olgs) we o(") ()
Ei-] 10.29. Copocrits Bupaz (n — nine uucao):
25N 12n ﬂ4uhﬂn—1
1) 52n—3° 2) 92n-1 _ g+l 3) aZnpd-in’
10.30. CopocTiTh BHpa3 (m — mije 4HCIO0):
49m 18m Iﬂmyl}m—ﬂ
1) T2m-2 ’ 2) om+2 , gdm-1 F 3) rﬁmyahﬂm ’
10.31. Cxoporits api6:
5"'1'2 — 5“ . -IT 4 Ilﬂ m—ﬂ 'R 5 o m?
1) 5 (n — mine uncao); 2) 1 5 g2 3) IR S g
10.32. CropoTtite apib:
18 _ gl ¥ b3 +3—b*
1 gn+l _ 4n (7 — mixe amcA0); %) x93 4+ x %) 3% —p5 + b2

10.33. HoseniTe, mo ana GvAbL-AKHX HiIHX 3HaYeds m i n supas Habysae
OAHOI'0 H TOr0 CAMOro 3HAYEHHSA!

om , ga-1 _ 9m-1 , gn Tom 4n
1) gm . gn - 2} 4gm+l . 92n-1 _ 4gm-1 .gEnll'

10.34. Bigpomo, mo 3 Kr oripgie 1 2 Kr noMijioplE pasoM KOIITYBAJIH
136 rpn. llicna Toro Ak oripkn nogemepmasan Ha 20 ", a noMijgopu
nogopoxxuann Ha 10 %, 3a 2 Kr oripxie 1 4 Kr noMiiopie 3anaaTHan
144 rpr. 3HaligiTE NOYATKOBY LIHY Kllorpama Oripkie 1 Kijorpama
noMIJI0pIB.
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10.35. loeeaiTs, 1m0 pisHANA KBAJAPATIE JBOX IOCHIJOBHHX HENApPHHUX HAa-
TYPaNbLHHX 4YHCe] JLIHThCA Ha 8.

ﬂ{gzmqﬁmgm qo BubuenHs Hobozo MEH’IEFI'H,M?

10.36. Burxouaiite mil:
1) 2.7 - 104: 2) 1,32 - 10°; 3)4,7T+107% 4) 3,42 - 104,

Kummeba mamemamuka

10.37. ¥ marasual cNOPTHBHOIO OAArY NPOXOANUTEL AKIIA: 38 YMOBHM KYIIBII
Toapy Ha cymy noHajs 2000 rpr HajaeThcA 3HMMKKA B poamipl 10 %
Ha HacTynHY nokyvnry. lOna xoue npuabaTH BEeNOKYVPTKY BapTICTHO
4500 rpna, eenouepesnkn eBapricTo 1200 rpH 1 CcBETp EBapTICTHO

800 rpu. flx BoHa Mae 3AIHCHUTH NOKYVIOKY, 11100 3annaTUTH HANMEH-
me? CKLIBKH ¥ TAKOMY pasl BOHA 3aIIATHTE 1 CKIJIBKHM 38011 AHTE!

O Likabi 3agaui — nomipkyia ograve

10.38. (Oaimniada Hviwo-Hopra, 1977 p) Poap’swxkirs pisaannasa 27 + 1 = y*
B HATYPANbHHX gpenax!.

§ 11. CranpapTHui BHrAsg YMcna

1. MNoxaTTa Npo cTaHgapTHWA BUrNag Yucna

¥ :1}13111:1. Ximii, EETPDHGHIL TE'J'LHIII;I HACTO MAaHThR CIIpaABY 13 AyAe Be-
JHEHMH, 13 AYAEe MATHMH 3HAYEeHHAMEH BEJIHYHH. HHII]]HHJIH,H., Maca 3em-

ai popiedwe 5 976 000 000 000 000 000 000 000 kr, a glaMeTp MOJEKYVJIH
poauw — 0,00000000025 m.

Yurarn Ta 3anMcyBaTH TaKl 4YHCJIA YV BHIIIAAL JecATKOBHX JApobiB
He3py4yHO, #AK 1 BHKOPHCTOBYEBATH TaKMH 3anmuc nig uvac obuncileHE.
Tomy Taki umena gouinbkHo 3anucyeatu v Burasagi a - 107, npe n — uine

yueno, 1 < a < 10. Hanpuraapn,
2 976 000 000 000 000 000 000 000 gr = 5,976 - 1021 gr;

0,00000000025 m = 2,5 10710y,
Kamxvre, mo yuena 5 976 000 000 000 000 000 000 000 i 0,00000000025
3alNHUCAHO ¥ emandapmuomy euzanoi.

Cmandapmnum euzasadom wucra HASHBAIOTH HOro 3alHC ¥ BHIIALL
pobyrey a ¢+ 10®, ne 1 < a < 10, n — nine wucno.

flknmo useno 3anHCAHO V CTAHJAPTHOMY BHIIAAL, TO NOKAZHHEK CTeIe-
HA N HA3HBAIOTEL nopadrom wucaa. Hanpuknan, nopAaok 4Mcia, AKHM 3a-
NHCAHO Macy JeMJ i B KinorpaMmax, nopiBHIOe 24, a NOpANOK YHCJIA, AKHAM
3alHCAHO JlaMeTp MOJEeKVIH BOIHIO B MeTpax, gopieHioe —10.

I Poag'sizaTi B HATYDAJIBHHX YHCIAX O3HAYAE 3HAMTH Ti poss’'A3KH, D € Ha-
TYPANTBHHMH YHCJIAMH.
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Y cranjapTHOMY BHIIAJl MOMHA 3anncatH Oyab-AKe JOJATHE YHCJO.
[lopanok uncaa gae VABIEHHA Npo e YHCJO.

Hanpurnaa, AKOIO NOPAJAOK YHeJa X JOpiBHIOE 4, To Ile 03HA4Yae, M0
1-104< x <10 - 104, Todro 10 000 = x < 100 000. fAxmo nopAgoK 4Yuc-
na y nopisuioe -2, 101 - 1072 < y < 10 - 1072, 106710 0,01 < y < 0,1.

Benuknii gogaTHH NOpPAJOK YHCAA NOKA3VE, II0 YHCIO AVIKEe BelHKe.
Benuknui 3a MmoayviaeM Bl EMHHH NOPAJAOK YHCJIA MOKA3ZVE, 10 YHCJ0 AVIKE

mazne. Orixe, AKINO KamyTh, Wo odue wucao Ha nopadox Giavie 3a iHwe,
TO ue ozHauae, mo soHO B 10 pazsie Olnknie 3a 1HIIe; BIANOBIAHO, AKIIO HA
nea mopaakn — y 100 pazie Oinsme 1 T, 1.

m Iloparn yncao 272 000 v crangaprHOMY BHIJIAMLL.

- * Pozg'azanna. ¥ IEOMY qHCJIl MOCTABHMO KOMY Tak, 1o ].i" [[,IJI]H qa-

" ¢THHI Oyna oaHa mudpa, BiAMIHHA Bil HYIA. ¥ pPe3yabTATI MATHMEMO
2,72. Komolo BimoKpeMHJIH D IIHGP NpaBopy4d, YHM 3MEHIIHJIH e 9HCJI0

v 10° paais. Or:re, 272 000 = 2,72 - 10°.
Bidnoside: 2,72 - 10°.

m Momaru uncao 0,00013 v craggapraoMy BHIIAL,

* Poze'azanna. ¥ uboMy 4YHCIl NepeHeceM0O KOMY HA 4 3HAKHM IIpaBopy4,

- matumemo 1,3. Bogrouac uucno sbinsmuan 8 10? pasie (sa 4 nopagkn).
Orxe, I},ﬂﬂﬂlﬂ =1,8 - 1074

Bidnosios: 1,3 - 1074,

2. i i3 yncnamm, 3aNUMcaHUMK y CTaHAAPTHOMY BUArnaal

m BurkoHAaTH Ail0 1 mogaTH pe3vALTAT V CTAHJAPTHOMY BHIJIAMI:
1) (5,7 - 10%) - (3,6 - 10°2); 2) (2,1 -107) : (4,2 - 1079).

+ Poaa'sazanns. 1) (5,7 - 10%) - (3,6 - 107%) = (5,7 - 3,6) - (10% - 107%) =
' =20,62-10°= 2,052 - 10! - 105 = 2,052 - 107;

2,1-107 21 107
2 2‘1 Y 1{'7 i 4.2 = 1D_H = - — - — — D!.'E & 1':'1'] —
) { bl } 4,2-10% 4,2 107

=5-10"1-101? = 5.10°,
Bidnosids: 1) 2,052 - 107; 2) 5 - 107,

3uaiity piasumo 4,7-10° — 3,2-103 Ta sanucarH peayib-
- TAT Y CTAH/APTHOMY BHIJISAJI.

. Poae'aaanna. MaeMo aMeHIIVBAHe 1 BiJl EMHHEK OIHOTO MOPAIKY.
4,710 -3,2-1023=10%4,7-3.2)=1,5-1073,
Bidnosios: 1,5+ 1073,

w Suaiitu cymy 2,3-104 + 3,7-10% ta zanuecarH peayabTar
- Yy CTAHJAPTHOMY BHIJIAAL.

- Pose’azanus. Maemo NBa JOJAHKH pPI3HMX NOPHAAKIB.
23-10°+3.7-10°=2,8-10*+ 3,7-10¢-1071 = 10*(2,3 + 3,7-1071) =
= (2,3 + 0,37)-10* = 2,67 - 104.
Bidnosids: 2,67 - 104,
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11.2.

11.3.

11.4.

1! Hkmid 3anMc YMCNa HA3WBAKOTE WOMo CTAHAAPTHUM BUIMAO0OM?

Fosb sxims 3aqaui ma bukonaime bnpabu

11.1. (Veno.) Un zanucasHo 4HCIO0 V CTAHJAPTHOMY BHIUIAJI:

1) 0,42; 2) 2,9 - 109 3)3,7-10%  4)0,05- 1073
5)19,2-10% 6)1,92-10%%; 7)1,92-82; 8)1,001-107?

flKi 13 uMcen MogaHO V CTAHJAAPTHOMY BHIJTIAMIL:

1) 3,0017 - 10%  2) 4,2 - 10°5; 3) 0,03; 4) 117;
5) 10,5 - 107: 6)1,115-1017; 7)2,7-103; 8)2,7- 537

(Veno.) HaapiTe mopafok yHena, NOJAHONO V CTAHJAPTHOMY BHIVIAML:
1) 1,7 - 105; 2) 2,001 -10-'7; 8)4,5 - 10%; 4) 3,7.
Axum e nopamoK uncna, NOJAHOTO ¥ CTAHAAPTHOMY BHIJIANL:

1) 2.7+« 10 2) 3,8 - 1014, 3) 2,45 - 109 4) 4,11 - 10712

11.5. 3anumires v cTAHAADPTHOMY BHIIANI YHCJIO:

1) 200 000; 2) 5800; 3) 20 500; 4) 739;
o) 107,5; 6) 37,04; 7) 2700,5; 8) 300,8;
9)0,37; 10) 0,0029; 11) 0,000007; 12) 0,010203.
11.6. IlogaitTe v cTAHAAPTHOMY BUIVIAAL YMCI0:
1) 50 000; 2) 470 000; 3) 2 030 000; 4) 975;
2) 32,9; 6) 409,1; 7) 12900,5; 8) 87,08;
9) 0,43; 10) 0,00017; 11) 0,00004; 12) 0,90807.
11.7. PoarnaasTe Tabnuiw, v AKIH N0JaHO KIMBKICTE HACENEHHA B JeAKHX
! MicTAX YKpalHM HA MOMEHT OCTAHHLOIO nepenucy HaceneHHA. [lopai-
. Te 1l YHCJA Y CTAHJAPTHOMY BHIIALL
uceasnicTh HucensnicTs
Micro O6aacte HACETeHHA, Micro Obnacts HACeIeHHA,
ocid ocib
Apuua Onecska 16 370 Eneprogap | danopiss- a6 242
Ka
Barvpun | YHepnirise- 3066 Aurromup | dRuTOMHED- 284 236
ChKa ChKa
Bina | Kwuiscska 200 131 Ipmana JaKapoar- 9515
lepxsa | ChKa
Nuinopo | Jdrinpome- 1 065 008 Xapris Xapxis- 1 470 092
TPOBCEEA CBEEKa
11.8. IlogaiiTe v CTAHJAPTHOMY BHIVIANI 4YHCJIO:
1) 27 - 10°; 2) 427 - 1073;
3) 0,00027 - 10%; 4) 0,0037 - 104,
11.9. 3annimiTe Vv CTAHIZAPTHOMY BHIVIAAL YHCJIO:
1) 58 - 10°%; 2) 237,2-107;
3)0,2-107%; 4) 0,0017 - 10°.
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11.10.

11.11.

11.12,

11.13.

11.14.

11.15.

11.16.

11.17.

11.18.

11.19.

11.20.

11.23.

11.24.

11.25.

6

O

[lopafiTe v BUraanl aecaTkoBoro aApody adbo mnisoro yuciaa aHAYEHHHA
BEJIHYHHHN:

1) Tepuropia Vkpaiau cranosuts 6,037 - 10° km®;

2) niaMeTp MOJeKyJH BogH gopisHioe 2,8 + 1077 mm;

3) nHacenenHa M. Kueea Ha 1 ciuna 2015 pory cranoenao npubiana-
uo 2,888 - 10° oci6;

4) Maca nTamkH Koaiopi mopieHloe 1,7 - 1073 kr.

OgpyraiTe 4YHCJIO0 A0 COTeHb 1 OTPHMMAHHI peayiabTAT 3alMUIITh
V CTAHJAPTHOMY BUIISAML:

1) 137 152; 2) 12 311; 3) 2197,2; 4) 1000,135.
3anmumiTe v BHrIAAL JecATKoOBoro apoby abo ninoro umena:

1) 2,735 - 10%; 2) 3.7 - 1079 3) 3,17 - 107; 4) 1,2 - 107>,
BurxonaiiTe MHOMeHHA TA NojaiiTe peaviabTAT YV CTAHJAPTHOMY BH-
rnAani:

1) (1,7 - 10%) - (3 - 1078); 2) (2,5-107%) - (6 - 1072),
BukonaliTe MHOXKeHHSA Ta NojailiTe pPeavibTAT V CTAHJAAPTHOMY BH-
rAAmL:

1) (1,2 - 107%) - (4 - 10°); 2) (1,6 107) - (8 - 10%).

BuxonaiiTe nineHHA TA NOAaHTE Pe3yiabTAT V CTAHJAPTHOMY BHTIJIAJII:
1) (4,2 - 107) : (2.1 - 10°); 2) (1,4 - 105) : (2,8 - 10°2),
BuxonaiiTe flneHHA TA NOJAHTE Pe3aVAbTAT ¥ CTAHJIAPTHOMY BHIJIAJIL:
1) (7,2 - 10%) : (2,4 - 102); 2) (1,7 - 10°3) : (8,5 - 1077),
[lopisnaiiTe uncna:
1)1,7-10° i 2,8 - 105;
[TopienaiiTe yncua:
1)2,8-10% 1 3,7 - 1075; 2)1,42-10° i 1,5 10°.

BuxonaiTe aimo Ta nojanTe pesyJsTAT ¥V CTAHJAPTHOMY BHIVIAMI:
1) 2,7-10%+ 3,2 - 10%; 2) 4,7 - 10715 - 3.2 - 10715,

BuronaiiTe 110 Ta nojadTe peaviabTAT YV CTAHAAPTHOMY BHIJIAML:
1) 4,7 - 1078 + 5,1 - 10°8; 2)2,9-10"-1,8 - 107,

2)13-10%1i 1,29 - 104,

11.21. llopieaaiTe uncaa:

1)2,9-10% i 1,8 - 10% 2)1,12-1077 i 1,12 - 1078,

. [lopiBrAKTe uyncaa:

L7101 1.7 1% 2)1,8-1091i 8,9-1077,

BuronafiTe ail Ta nomaiiTe peayJbTAT ¥V CTAHJAAPTHOMY BHIVIAI:
1)2,7-10* + 3,2 - 10°: 2)1,42-101-2,8- 1072,

BuxonaiiTe nil Ta nogaiiTe peayAbTAT V CTAHJADTHOMY BHITIAMNL:
1)2,7-10° + 1,7 - 107%; 2)3,7-10% - 2,3 - 102

IInoma AstoHomuOI Pecnybaikm Kpum gopisHioe 2,61 - 10% kw2,
a mroma Yeprisenskol obaacri — 8,1 - 10° gkm®. Ckineskn migeoTkis
ckaanae naoma Yeprirenkkol obnacti Big nmaomi AptoroMHOI Pec-
nyvoniku Kpum? (Bignosigk oKpyIIdiTE 00 HiAHX.)
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11.26. Bigcranes Big demail go Hanbam:xgol nicaa Cornsa zopl a-llerraepa
nopisaioe 4,1 - 10" km. 3a axuil yac ceitno Big 3emai gocarHe 3opi
a-Ilenraspa? (IIsnakicTs ceitaa 3 - 10° xMm/c.)

11.27. Bupaaits:

1) 8,3 - 10% v y rpamax; 2) 3,72 - 1073 r y ToHHAaX;
3) 4,9 - 107° xM y caHTHMeTpax; 4) 4,97 - 107 em v MeTpax.

11.28. IlogaiiTe:

1) 3,87 - 10° em y KinomeTrpax; 2) 4,92 - 102 kM y meTpax;
3) 3,7 - 107 Kr v neaTHepax; 4) 1,8 - 10? T y kinorpamax.
11.29. ¥V craBry xueyTh Darrepii, Axi, nepebysawun B NOMKUBHOMY CEPEO-

11.31.

BHILi, AinaTeecs HaBnoia mo 3 roanan. Crinsxku darTepiilt YTBOPUTE-
cA 3 oaHiel DakTepil vepez micaAus (30 auie)? Bignoeinks sanumiThs
gabnm:xeno y cragaapraoMmy surnapgi. Poap’sakire sagauy, BHKO-
PHCTOBYIOUM KaabkyasaTop abo koMmn'worep.

11.30. Ilopsajgor uucna a gopieawe —18, AxuM e nopagor yncaa:
a

1) 100a; 2) 0,00001a; 3)a - 10%; 4) 1[}‘“?

ITopanok uncaa b popieHwe 15. dKHM € nopANoOK YHCIA:
b

1) 1000b; 2) 0,015b; 3)b- 109 4) ﬁ;?

Brnpabu gaa nobmopenna

11.32.

11.33.

ObDuneniTes 3HAYEHHA BHpPAazy!
2x1 — 6x°

1) 1923 _ 425" Aaxmo x = -0,5;

8y% — 8y*
4yt + 43’

2) axmo y = 10.

(x +a—-1x + 2a — 3)
xX—2

Ja AKHUX 3HAYEHL @ PiBHAHHA = 0 mae aume

OAMH KOpiHL?

H TMigzomyimecs qo bubuenns Hoboza mamepiary

11.34. Oyaxuino sagaHo (GpopMyIow Y =

x -2
x+4

1) dnaijaiTe obnacTs BU3HAYEHHA (DYHKIIL.
2) llepeneciTs TAOJAHIIO B 30IIHT 1 3ANOBHITE 11, OOYMCIAMBINKN Bif-

NOBIAH] 3HAYEHHA (QVHEKILIIL:

= | a[2[aJeJ1]2]3][4]5]6e

¥
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11.35. [lobyaviiTe rpadir GyvHRLIIL:
1)y=2x-1: 2) y = —5x: 3}y=—§x+ﬁ:
4) = =b; 2) y = 4; 6) y=0,3x + 2.

11.36. UYn nanemxurs rpadiky dpyvermii y = x2 — x Touxa:
1) A(1; 1); 2) B(-1; 2); 3) C(0; 0);  4) D(5; 30)?

Ty
| Kummeba mamemamuka

11.37. 1) ¥ poauni Cronapuyvkie nomxoauscs sogonpoeinunii kpan. Hloce-
KVHIH 3 HLOIO BHIAJAE Kpamnnda BoaM, a 3a 24 xB HaDirae noeHa
CKIAHKA. 9 CKJAHOK BoAH — 1e 1 n. CKinesKH JITpiB BOAH BTpavua-
eThCA i3 nkoro Kpasa aa nobdy? 3a micans, v axkomy 30 auis?

2) Ha ckinek® ai6 pucTaunao O yrpaderHol 3a MICAIIL BOJOH OJHIH JIH0-
IHHI, AKIOIO0 Ha Jody moTpidbHo B cepeaasomy 100 n sogu?
3) Illlo Tpeba apobuTH, MO0 YHUKHYTH [IUX BTpaT?

a Uikabi sagaui — nomipkyi ograve

11.38. (Ruiscbrka Miceka onimniada, 1985 p.) dsauaiTe yel Tpunngposl uuc-
jga, Akl y 12 paaie 6iasmi 3a cymy esoix nudp.

§12. Pyuxuiny - k-,'l-l' rpadik i BnacrusocTi

X
1. MNMoHaTTa Npo o6epHeHy NPONOPUIRHICTD

m IIimoxin mae nmomonatH 16 kM. Axmo BlE ITHMe 31 MIBAAKI-
© CTIO U KM/T0J, TO 3anesmuicTsh yacy ! (y roa), sa skuii BiH NoJ0JNa€ IO
16

' BiCcTAHL, Bl IMBHAKOCTI pYyXY MOXKHA #DogaTH dopMmynow t=—.
v

31 a0inepNIeHHAM 3HAYECHHA U V KLIBKA pasiB aHAYeHHA 1 V CTLIBKH CAMO
pasiB 3MEeHIMHTLCH. ¥ TAKOMY pasl KamyTh, 0 3MiHHI ¢t 1 v obepHeno

nponopyiini.

IInoma npaMoKyTHHEKA AopisHioe 32 eM®, a ogHa 3 iioro cTo-

* pin a em. Toxi apyry cropony b (v em) mosxua smaliti 3a dopmMynon

b= E TyT amigHi a 1 b Takox obepHeHO NpONOPILiNHI.

u

Y npurnagax 1 1 2 aminHil §, v, a 1 b HaDyBawOTE JNHIIEe JOJAATHHX 3HA-
gyeHb. Jlanl poarasgaTumMemMo (VHKILL, AK] 3ala0Th (QOPMYJ0K BHIJIALY

k T ;
Yy =—, ae k — uncno, k# 0, ge amingl x 1 y MOYyTh HaDyBaTH 1 JoJaTHHX,
X

1 Big eMHHUX 3HAaveHL. KoMHY 3 Takux (pyHKINIH HAZHMBAKOTE 00epHEHONO
nponopyiiHicmio.
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)= — —

. k : :
DyHKII0 BUTTARY Y = o e X — HesaNexREA 3MiHHA, k — neaxe Bij-

MiHHe BijJ HYJA YHCJI0, HAZHBAKOTH 00ePHEHOK NPONOPULIEHICMID.

& k L] - =
ObnacTio BH3HAYeHHA (DYVHEKIIL ¥ = — € Bcl YHcjaa, OKpIM HVIA, OCKLIb-
x
ke ;
KH OJIH X = 0 BHpPpaA3 — He Mac aMICTY.
i

. i k
2. Npadik dyHKUIT y = —
"

2 = k :
Ilobyavemo rpadik pyHKII y = — OKpeMoO [IJIA BHNagkie, akmo k& = 0
x

iakmo k < 0.

6

X

QEZEEEED Tobyayearn rpadix pymkmii ¥ =
: 6

* Poszs'azanna. CknagemMo tabiauio 3HAYEHbL (DVHKIOIL ¥ = — ANA KLIBKOX
X

' 3HAYEHL APryMeHTY:

bl 6| 4 |~-8|=2|la2|l1|2|8]| 4| &
b <1 |-15|-2|-8|-6| 6|38 | 2|15/ 1

- IloarauuMO HA KOOPAMHATHIN IJIOM[MHI TOYKH, KOOPAHHATH AKHX OTpPH-
manu B rabauni (man, 12.1).

-

- G E D -l
- & __ ___§ L _.___ 1}
e I . s o —"

7 Pp-5-4-3-2Y ) 2 3586 7F

»
L3

PREOP’

Man. 12.1
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. A kbu Ha Uif naomKMA]L DO3HAYHAHN DIIBIIY KLIBKICTE TOYOK, KOOPAHHATH

: 6 s ..
AKNX 3aJJ0BONIBHAKTE opMyny ¥ = —, & NOTIM CHOOJAVYHMAM 1X IJIaBHOIO
X

Jigiew, To orpuManu 0 rpadik yHKOI y = E I'pagik Qyaruii y = L
X "
ao0paxeH0o HA MaTwHEKY 12.2.

I'padix obepreHol nponopiiiiHOCTl HasHBaWTEL zinepboaoio. I'imepbo-

" 6 :
Jla CKJIAAETHCA 3 JABOX Ziaox. ¥ BHOAAKY (yHEKNIl ¥ = — oJHA 3 ILIOK
X

e HUTh V Nepiliid KoopAWHATHIN uBepTi, 4 Apyra — y TpeTiu,

; i 6
Ocrinbry uneno 0 He Hane:xWTh obiacri uanavenss pyHKOIL ¥ = —, TO
X

Ha rpadiky uiel ¢pyarunii He Gyae Tourku 3 abeunucow x = 0, a orke rinep-
Oosia He Oyje nepeTHHATH BiCk OPAMHAT, 4 TAKOM HEMAaE TOYKH 3 OpAMHA-

010 Iy = 0, aaxe plBHAHHA E = ) e mae KopeHis.
x

Man. 12.2 Man. 12.3

IITo GinboIMM 3a MOJVJIEM € 3HAYEHHA X, TO MEHIIHM 33 MOAVJIEM € 3HA-
YeHHH I, 1 HABMNAKH, [0 ME@HIIHM 34 MOAYVJeM € 3HAYEeHHA X, TO DLABINHM
aa MoayieM € aHaveHHsA Y. lle oznauae, mo rinku rinepbosn HeoOMesxe-
HO HADMMMAWTLCA N0 ocell KoopaAMHAT. Takuil caMHMi BHIJIAA Mae rpadir

(OVHEKILL | = E nna ovias-Aaxoro k = 0.
X

: 6
QTG ELE S TlobyaysaTa rpadik pyHEKOI y = g

- Poag’asanns. Mipkyioun Tak caMmo, K y MONepefHbOMY IPHKIAL, T06Y-

6
nyemo rpadik ¢pyveENii ¥ = ——. Horo 30b6paskeno Ha manweky 12.3.
*

ITe Taxkoxxk rinepbona, ojHA 3 rijloK AKOl JeXHTE V APVriili KoopaHHAT-
Hiff uBepTi, a Apyra — y 4derBepriil. Takni caMHi BHTIAAJ Mae rpagik

hyHKOLL Y = x nna oyas-axoro k < 0.
X
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G_
m [lobyaoveaTn rpagik pyHREOIL ¥ = lﬁ — gz

* Poze'azannua. ObnacT) BH3HAYEHHA t]]:.rﬂﬁun € Bcl upcaa, Kpim 0 1 2,
- TobTO Ti, ANA AKNX 3HAMEHHMEK x2 — 2x He JOpiBHIOE HYIIO.

:E[[ CTHMO Apib: lﬁ oo B[E 'ﬂ B{I 2} —~E—
e API: 2 oy  xx-2) xx-2) =z

. Tomy, 2a yMoBH ¥ # 01 x # 2, )yHKI1A Mae BUIJIAJ I = —E.

: X

' i 16 — Bx . 8

- Orxe, rpagirom ¢PyHENDI Y = 2 _ox € rinepbona Yy = —;, o He

MICTHTE TOYOK 3 abecnucamu 0 1 2, TobTO 2 ¢« BHKOJIOTOW» TOUKOW (2; —4),
. a TouoK 3 abcuucow x = 0 y rinepboan HeMae.

1 16 — 8x
Fpadix pyEruii y =

aobpakeHo Ha ManwHRKY 12.4.

x2 — 2x

Maux. 12.4
: - K
3. BnactusocTi pyHKUIT ¥ = —
1 i i _ k
YaaranrbHUMO saacmusocmi obepHernol nponopyiitHoemi y = —
X

1. ObnacTs BH3HAYeHHA (QYVHKIL CKIAJAETHCA 3 VCIX 4YHCEN, KpiM
YHCJIA HVJb.

2. Obnacts sHaveHs (GYHKII cKIajaeThbes 3 yeix 4scen, KpiM 4UHcnaa
HYVIb.

3. I'padik pvHEIITI — rinepbona, riTky AKol JeXATs YV NepioMy i Tpe-
THOMY KOOPAMHATHHX KyTax, AKmo k& > 0, Ta B gpyromy i dersep-
Tomy, ARmo k& < 0.

4. I'inknu rinepbosn HeoOMe:xeHO HAOINHIRAKTHCA A0 Ocell HKOOPAHHAT.
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4. NpadiyHnia MeToq PO3B'A3yYBaHHA PIBHAHD

IHETGENES [lobyayeaTH B OonHIN cHeTeMl KOoOpAHHAT rpagikn (VHKIIH

. Y= - i y=x — 3. 3HailiTH TOYKH IX NepeTHHY Ta, KOpHCTYIOYHCE noby-
X

- IOBAHUMH rpadikaMu, poss’A3aTH DiBHAHHA = . o

: X

. Poas'aszanna. 'padhikom pyEEIIL ¥ = ;

- € rinepbona, rinkm aAKol nemxars v Hep-

' MOMY 1 TPeTLOMY KOODAHMHATHHX KYTAax,
a rpadgixkoM yHKUOIL iy = ¥ — 3 e nOpHA-
Ma, 10 NPOXOoAHTL Yepes Touku (0; —3)
i(3; 0).
I'padirn aobpaxkeno va mamosry 12.5.
Boun neperHHaloTHCA B Toukax (4; 1)
i (-1; -4), abcoucn axmx 4 1 -1

i € po3dB’A3KaMH pPIBHAHHA & = x — 3.
X
. 1
Cnopasal, akmo x = 4, To BHpasH —
X
1 x — 3 HaDyBawOTL 0JHAKOBHX 3HAYEHb! Man. 12.5
E=£=l ix-3=4-3=1
r 4
. 4 4 4
fAkmo x = -1, asanoriy”o: = = = =—4 i x-3=-1-3=-4.
Orxe, uncya 4 1 =1 - KopeHl pIBHAHHA % = x - 3.
X

Bidnosioe: (4; 1); (—1; —4) — Touku neperuny; 4, —1 — Kopesi piBHaAHHEA.

JanponoHoBAHHN v npuraanl 6 meron po3p'A3VBAHHA pDiBHAHE HAZHBA-
0Th Zpadivnum memodom po3e A3YSaAHHA PIEHANRD.

Axmo adbciuca TOYKH nepeTHHY rpadikis gyvHKIIH — nine ducnao, Tpeba
BHEOHATH NepeBipKY, OCKLILKH B DArarnoXx BHOANKAX KOpeHl piBHAHHA
OHM MEeTOA0M MOMHA 3HAHTH JHIDe HaDIHMKeHO.

(1Y) Aky chyHKLUilo HaaMBaloTe oBepHeHoo nponopuiitictio? O Lo e rpadikom oBepHeHol
NponopuUiRHOCTi Ta AK BiH PO3TALLOBaHMIA ¥ KOOPAWHATHIA nnowmHI? O Aki BnacTueocTi
mae obepHeHa nponopuUidHICTL?

L

§ Posb axims 3agaui ma buxonaiime Snpabu
12.1. (¥eno.) ki 3 pyvHEROIH € 0DepHEHOK NpONOPHIHHICTIO!

8 x X 2
1) y = —; 2) y =—; 3y =——; )y = ——;
X 5 2 x
0 0,0002 0,0002
S)y=—; 6)y="T, Ny = : 8)y = 3 7
X X x
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1 2.2, BunmuniTe (yHKLILL, 1110 3a0a0TE 00epHEHY NPONOPIIAHICTE:

X T 3 X
L) y=>3 2)y=—; 8= )Yy =—7=;
(] X - 3
By=-9  Ou=--08  7y=-204  8)y=-0,0Lr.
x x
12.3. ¥ AKHX KOOPAHHATHHX KYTaX JEeXHTH rpadik GyvHKIIL:
15 9
Dy=—7 y=—-1
X b =

2]

20
12.4. ObumcniTs sHAYeHHA (VHKOIL Y = —, AKIN0 3HAYEHHA apry-
X

MeHTY gopieHOE —2; d5; -10; 1.
12

12.5. ObuncalTe 3HaYeHHA (PYHELI] y = —, AKINO 3HAYeHHA apryMeHTY J0-
pieHwe —3; 4; —6; 1. *
12.6. ObepHeRy NpoONOpUiHHICTE 3a1aHO (OPMYIOK I = ﬂ IlepeneciTs
TAOMHIN B 30I0AT 1 3AaNOBHITE 11; %
x —al —20 5 10
—4 1000 9 0,1
12.7. ObepHeny NponopuidHICTs 3a1aHO (POPMYJION i = E IlepereciTs Tab-
JMHIK B 30IIHT i 3aM0BHITE 11: &
x| 80 | —40 1 160
y —a 20 16 0,1
12.8. IlobyaviiTe rpadik dverDil ¥ = —E,, CKJIABINK TADIHIKD 3HAYEHL
(OVHEI1 A1A 3HAYeHh apryMeHTy Ig, —4: =P+ —]= 1= 2+ 4: 8.

2.9, llobyayiiTe rpadlk GyHEOI Y = ?, ckaasmy Tabnumio 11 3aHAYeHL

ana x=—12: —6: -4: —3: —2: -1: 1: 2: 3: 4: 6: 12.
128

12.10. He Buronyoun nobymoemn rpadika yvHROI Y = ——, a'AcyHTE, 4H
x

12.1

HAJTeXEHTE ﬁﬂM? TOYEA.

1) A(4; 32); 2) B(-8; 16); 3) C(-2; —64); 4) D(0; —128).
|. Un HanexuTs rpadiky yHKOI § = —% TOUKA:

1) A(—6; 27); 2) B(9; 18);

3) C(0; -162); 4) I(81; —2)?
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12.12. (Veno.) 'paikn axux pyHKIIN DPpoXoaAaTs Yepea Tourky A(d; —3):
12 12 24
Dw=— Ay === g) =iy Hy=x-177
x x X

12.13. Ha 145 rpa npuadain y Kr OyKepokK Mo X 'pH 3a KimorpaM. 3amH-
mriTh (OPMYJIOW 3ajiesHHICTE Y Bl x. UH € na aajgexmHicTs obepHe-
HO nponopiidHaicTro?

E' 12.14. Ilo6yvaviiTe rpadik ¢pyvEEDIL ¥ = E 3a rpadikoM 3HANAITH:
x

1) apavenHa (pVHEKIOIL, AKIO 3HAYEHHSA AaApPryMeHTy JAopiBHIOE —2

2,9; —1;
2) aHAYeHHA APryYMEHTY, AJAfA AKHX 3HAYEeHHA (PYHKIL A0pIBHIOE
10; —4: 2:

3) aHauenHsd aprymenTry, ans akux Qyergis zadbyeae Big'eMHHX
dHAUEeHL; NOJATHHUX JHAUYEHL.

12.15. ITobyayiTe rpadik dyEKOI ¥ = —i. Ja rpaikoM 3HAHIITE:
x

1) ampauenns GyHKOI, AKI0 3HAYCHHA apryMedTy aopismioe —0,5; 2; —4;
2) sHAYeHHA ApryMeHTy, AIA AKHX (pYHKIIA gopiBHoe 4; —1; 2;
3) aHAYEHHA APryMeHTy, ANA AKAX (QyHELIA HAOYVEBae Bl eMHHX
3HAYeHL; NOJATHHUX 3HAYEHL.

12.16. I'pagik obepuenol nponopiifHOCTI NPOXOAHTE Yepea Touky M(—4; 12).
JajaiTe nw GyHKIIK QopMYyI0H.

12.17. 3amumite ¢GopMmyay obepHeHol HponopiiHOCTI, AKmO 11 rpadgir

NPOXOANTE Yeped TOYKY P[I 2; 1%}

12.18. ®yaKOi0 3agaHo (QOPMYVIIOK Y = E naa 1 < x < 4. 3danumuirs o00-
. -

JacTh 3HaAYeHb Iiel (pyHKIII.
12.19. Poar’a:xiTes rpatiuHo pIBHAHHA:

IIEZE; E}E"Izﬁ; 3]'_1:3—17.
X X x
12.20). Poar’axitTe rpaciuHo piBHAHHA:
11E=3; E}i=:c; 3}4—:=—E.
X x X
.. ; - 4 5
12.21. IobyaviiTe rpadik dpyEEOIL: 1) ¥ = ‘x—‘; 2y = —Hb
6

—-—— fAKINO X = —2,
x

12.22. ITobyayiiTe rpadik dyErnoii ¥ = 1—1,0x, AKmo -2 < x < 2,

—E, AKIo x = 2.
T -
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12.23. Ilobyayiire rpadix pysruil y = (x, axmo -2 < x <2,

12.24. ITo6vaviiTe rpadik dyHKII:

24 _
(x +3)% —(x - 3)*

1)y =

i, AKI0 X = —2,
Az
i, AKIO x = 2.
-
6x — 18
2y = -
)Y 3x — x?

(O) Bnpabu gns nobmopenns

12.25. 3naigiTs 3HAYeHHA BHpaay:

1) 374 2) (-19)°;
1 -2
3) [lﬂ ; 4) (-0,2)3.

12.26. CnpocTiTh BHpas:

- -1
1} [E II_]!.'-'] ; [iﬂ—ﬁb—ﬂl .
3 10

4mn? ]_I
k Em—ﬂn—ﬂﬂﬁl
2}[ o

12.27. O6umenirs ((1 — (1 + 27) 1)),

% Xummeba mamemamuxa

12.28. KenTork Ha nmoiag Kuis — Xapkrie ana gopociaoro xomrtye 520 rpuBeHb
v BaroHi-gyne. BapricTh KBHTKAa AJA AHTHHH BikoMm Bim 6 mo 14 po-
KiB CTAaHOBHTH 25 "o BiJ BapToCTi KBHTKa AJasA Aopochaoro. I'pynoa
v ckaapi 20 giteit pikom 13-14 pokie i 2 mopocaHX BHDVIIAE HA €KcC-
kypciio 3 Kneepa no Xapkosa noizmoM (Tyam 1 Hazajg). CKITBKH Koml-

TVIOTH KBUTKH Ha BCHO rpyny?

a Likabi 3aqa4i — nomipkyi ograve

12.29. Bupas (x? — x — 1)!¥ nepersopnin Ha MHOro4JeH. 3HANIITE CYMY KO-

e(imiedTiB ILOr0 MHOTOYWICHA.

AOMALUHSA CAMOCTIMHA POBOTA N2 3

Jasdanna 1-12 mawoms no vomupu sapianmu aidnosideit (A-I'), ceped
AKUX Aulle oduM € npasuisiuM. Obcpimb npasuavHiil eapianm eidnosidi.

1. ITopaiiTe BUpasz a°a® y BUTAAAL CTeNeHA 3 OCHOBOIO 4.

A a’d B. a®

B. a-1¢ T. al?

2. YRamiTh YHCI0, AKEe NOJAHO V CTAHJADTHOMY BHTJIAMI.

A.12-107 B.1,7.8

B. 0,05 10 I.1,7-10°
95
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3. ¥YramiTe pyHKINID, 010 € 0DepHEHOK NPONOPILIHHICTIO.
P B.gm B. y = 2x Iy=2
2 X

4. O6uncaite (—5)2.

1 1 1
A. 15 B. — . —— I'.—

25 125 125
5. CopocritTs Bupasz —4a—b" . liﬂ_ﬂﬁ_ﬂ.
A. —a Bk B. —5a—8b° B. —5al%p14 I'. 5a8b°
6. YraxxiThe craHnapTHHNA BHraAn uncaa 217,38.
A, 2,1738-10°
B. 2,1738 -10*
B. 2,1738 - 10
Ir.2,1738 - 104

7. Hopgaiire uactry (3,5a*h?) : (0,5a3b*) y Burnagi supaay, axmnii
He MICTHTL CTeleHH 3 Bil'eMHHM NOKAZHHKOM.
! B 2
P it B. Ta®h Wit e
b b b

8. BuxounaiiTe nonasasEsa 4.7 - 10% + 2,1 - 1047 ra nogaiiTe sinnoeine
V CTAHOAPTHOMY BHIJISAIL.

A. 2,57-108 B. 2,57 - 101 B. 25,7 - 108 Ir.6,8 - 104

0. ¥raxire dopmyay obepHeHol nponopitiiiHocTi, rpadik axol npo-
X0AUTE Yepea Touky A(—6; 1,9).

A.y=-4x E.g,,rz—E
X
B.y= 8 I'.y = 2
X 2
10. O6uncairs (1 + (1 —2-1)-2)3,
64 1
A — B. —
125 8
.t S
25 125
x 2 4+ xd
11. ] i6 -
Croporite api g
A. JIpid € HECKOPOTHHM b. 1 B. x I. L1
X
12. Ilopanok uncaa a nopieHE —16. 3HaixiTes nopanork uncaa 0,0001a.
A -12 B. -20 B. -4 I'. -16

O
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Y aaedanni 13 nompiGno ecmanosumu sidnosidnicms Mix iHgopma-
yiew, no3naveHow yugpamu ma oyxsamu. Odua eidnosidsy zaiiea.

E

1)

13. ¥cravoBiTeE BiInoBimHicT: Mix BHpasoMm (1-3) Ta iloro aHa4YeH-
aaMm (A-T).

Bupas JHAYCHHA supasy
Rk 1
1
2-13 . 48 B —
2. a5 2
3 b 2t B. 2
- 2579 .46 r 4

3ABAAHHA AAA NMEPEBIPKUKW 3HAHb AO § 9-12

1. [logafiTe v BHTIAM] CTENEHA 3 OCHOBOKO

1) a?a3; 2) ada da%:a™"; 4) (a 2)3.
2. Un zanmcaHo v cTAHAAPTHOMY BHIJIAJAL YHMCIO:
1) 0,37 - 105: 2) 2,4 - 10712 3)1,5-10%:  4) 3,5 - 8197
3. Axi a3 pyrrniit sapawTs obepreny nponopuifiHicTs:

X 5 6 6
y== 2)y =—; === 8y =——71

D x X X
4. O0uncaiTh:

=
1
1) 2= 2) (-5)°; 3) [1 E] . 4) (2,7 - 10%) - (3 - 107).
5. CopocTiTh BHpas:
T ' 3 10

6. [lopaiiTe unecno v cTAHAAPTHOMY BHUrIAni:
1) 27 000: 2) 0,002; 3) 371,5; 4) 0,01009.

7. IleperBOpiTE HA BHpAa3, 10 He MICTHTL CTeneHA 3 BiJl eMHHM I0-
KAZHHKOM:

-3
1) (4,2a"5%) : (0,7Ta 375); 2) [—] . a8y 18,

12
8. [lobGypyiiTe rpadix dyaxuii y = ——. 3a rpahikom aHaligiTh:
x

1) sapaveHHa (pyHKIII, akmo x = 4; —2;
2) 3HAYeHHA APIVMeHTY, IIA AKHX QVHKIOIA nopiBHIoE —6; 1;

3) 3HAYeHHA ApPryMeHTV, A4 AKHX GVHKNIA HaOvBae Big' eMHHUX 3HA-
YeHb; JONATHHUX 3HAYEHB,
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48 x3 4 x2
= : 2)
5H+E =4 ﬁn

Hdodamxoesi zasdannia

10. Obuncnire ((1 + (1 — 2-1)1)1)-3,

E 9. Cxoporits apib: 1)

x+ x5

'E, AKImMo x < -2,
X
11. IoGvyayiiTe rpadgik dyvEKOI y = <-4, agmo -2 < x < 3,
.—-1—2-, AKINO X 2 3.
|
BIMTPABU AAS TTOBTOPEHHSA PO3AIAY 1
Ho § 1
EI 1. 3 panioHAJEHHX BHpa3is
2
2 49 P[E _“_] 17 2 2 :
mﬂﬁmpﬂ;r + : X/, _;I +ﬂ.‘I-'—-|!1;[I+p].y
t -7 xd x—y 19 a-b
BHITHIIITH:

1) mini panloHAansLHI BApa3H;
2) ApoboBl panloHAJEH]I BHDA3H;
d) panioHaasHi apobn.
E] 2. 3uaiigits obnacTs gonyeTHMHMX 3HAYeHL aMiHHOL ¥y BHpaasi:

1) e2 — 3¢ 2) m+2;
m—8

a a-9 3+
3 - - 4 ;
]a-ﬁ a lc{c—l]

E:l 3. Typucrka npoiimna 12 KM yv30oB:# IIoce 31 MBHAKICTIO @ KM/Ton Ta
8 KM CTEeNoBOI0 Aoporolo 31 meHAKIcTO b KM/Toa. CKIILKH Yacy BHTpA-
THJA TVDPHCTKA Ha Bech maax! Crrapirts BHpas 1 3HaHOITH Horo sHa-

YeHHA, AKINO a = 5; b = 4.
x? + 2xy + y*

4. ObuncaiThs 3HaAYeHHA Apo0y , ARmo x = =100, y = 99.

0,1x
D. 3HANAITE AONYCTHMI 3HAYEHHA 3MIHHOL ¥ BHPAa3i:
3
: P : 2
DEe 2-m 3‘1_%' Vigx-7-3
a

6. [Ina AKHX 3HAYEHEL X JOPiBHIOE HYIWO Apib:
] x| — 2
) 3

. - =,
x+1" (x —2)x + 5)’

x(x-3)

.t+3_
2 -9

2) 3) 1)




PauwioHGNbMI BUpaIU

G_
Ho § 2
m 7. CkopoTiTs apib:
om 4x p -3 ax mn
1y —: 2) —: 3) —; 4) —; 9) —; 6) —.
) 20n ) Dx ) 10p ) 6t ) xb ) 2m
8. Croporirs api6:
a*h3 —63xa® pla — 2) Ta —14b
1 - E " 3 5 '1 : :
) ab’ 81xal ’ ) m(a — 2)’ ) 3a — 6b
a— 2y m2 — 1 x? —4x + 4 x? — 2xy
}uﬂ—ﬂuy Ii'ai'4'r1|':+'||" ) 3x — 6 } 2y — x
9. 3eenirs apib:
¢
1) —; A0 3HAMEHHHMKA a’;
a
2) 3£ no asamenHuka 12¢7,
¢
El 10. IlogaiiTe yacTKy V BUMIAAL Apo0dy Ta CKOPOTITE HOTO:
1) (2 + B) : (x + 2);
2) (a2 — Sa + 25) : (@® + 125).
11. O0umHchiTs 3HaAYeHHA Apody:
10xy — 5x° e ———
BHE—ILIH‘EHMDI_ :*H— L] ’
a® — 4bh*
2] Eﬂzb B ﬁﬂﬁzi akmo a = 20; & = —-10,
12. 3Bexits apid S ; 10 ZHAMEHHHKA:
ﬂ e
1) Ta — 14; 2) a® — 2a; 3) 16 — 8a; 4) a® - 4.
_ . o20a°—2,6b* 3Ba+d
E 13. HoseniTes TOTOXHICTD 7 5a% — 2.5ab el
14. 3uaiigits qeHHHA 6 o2y axmo x + 4y = 5
. aHa ApoGy oo 3,22 i =5
15. llopaiiTe Bupas da + 4b y suraaal aApody 31 3HAMEHHHKOM:
1) 5: 2) —a; 3) 2b; 4) 2a — 3b.
x2 — y* — 2% + 2z
16. ' i — . . :
6. Croporite api g
Ho § 3
m 17. BarkoraiiTe maiwo:
-t 2 2
1}4m+m; E}BP_EF; 3]rn'. rz+n: 4}12-:: _3:::_
[ T 8a Ba p P am am
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@ 18. Copocrith BHpaas:
l}ﬂm—'i’ 13 -5m 6m — E %) m3+1_ 2
12m 12m 12m am-1) a(m-1)
xr—8 13 a—4 2
3 + ; 4 ~ .
]IE—EEI x2 — 25 ]ﬂ—E 2 -a
19. 3naiifiTL 3HAYCHHA BHPA3Y gl + 3 . ARmo m = 14.

me—-16 m* —-16

@ 20. ITepeTropiTs Ha Apib BUpAas:
1}ﬂ'|['.-+1 8—-b Tb-1 Ej-ﬁm- 1—-4m _mH
b -4 4 h? bﬂ -ci

= =
mi—1 1-m?® md—-1

2x+3 _ 2x a .
21. 3a AKoro 3HAYeHHA a4 BHpA3H i + € TOTOMHO piB-
xr—2 x—-2 2-x

HAMH?
22. HNoeepnitTh, MO ANA BCIX JONVCTHMHX 3HAYEHE 3MiHHOI 3HAYEHHA BHpA-
B8+3a 13a-14 2a+ 7
ay + —
o —4a 4a — 5 o —4da
| ] 23. Copocrirts supaa:

BiJl 3HAYEHHA 3MIHHOI HEe 34JIeHTh.

1) 16m*= ~ 8m - 1 _
(dm —1)}4dm +1) 16m2 -1 (1-4m)1 +4m)
2}_81—9 8x3 +3xr -1 Bx — T

(2x + 1)? - 1+ 2x)? 1+ 4x2 +4x

x+6 +.1:3—.'.3__5:::—1
2-x (x-2) (2-x)
JHAYEeHb JJIA BCiX 3HAYEHb X, 38 YMOBH ¥ # 2.

25. 3mailgiTh, N8 AKHX HATYPAJALHHX 3HAYEHL N1 HATYPAJbLHHM YHCJIOM €
3HAYEeHHA Apody:

24, Jloeepirs, mpo BHpas Habyeae JomaTHHX

2
1) n+2 2) n +ﬁ; 3) n“ —10n +lﬁ'
n r
26. Ilobyay#Te rpadixk pyHEOIL Y = % - !
. yay PAGIE PYREIGL jf = st
Ho § 4
-'Z'? BﬂﬂnﬂaﬁTE,mim:
a b p X 4 n
=~ 2 ; g) S—=-—% 4) —+—.
D5 95'n )% Im T
28. Buxonaiite airo:
4 2 2 2
D - o Y PR R
3p 9p’ 12m m 12 6

100 O



PauioHaNbHi BUpaiu

G_
dJa+b 4da-~b 1 p—2 4da+b 6b-a
4 - : Q) —7 - 6 - .
) 6 8 p* e ) 2a 3b
29. CnopocTiTh BHpas:
1 1 1 2 3 1 a+b a->b 1
) — b ——— 2) —— — = 3 ——
}m+ﬂ mn’ l:4:3 2} x ; a : b ab
30. Ilopaiire v surnsai apoby:
4p? —1
1) 2x - pap-L— .1
X p m m-—1
m 1+ m c C X X
4 S - 57 - 6 = ;
ll—m m 13-':—1 3c +1 }.r—y X+ Y
31. BurgoHaliTe miio:
2c -7 4-c¢ a-1 a (| 14
1 + ; 2 - | e ;
]E[¢+5} c+5H ]3ﬂ+ﬂ 4a + 8 }I xlx + 2)
1
1) 9 N . 5) 1!:- i : 6) x+d3 1

m2+4m m+ 4 a2 _p: a+b 2 +2x+1 x+1

EI 32. Hoeepirs, 1Mo And BCiX 3HAYEeHL 3MIHHOL 3HAUYEHHHA BUpA3y
_{ﬂ—E}[u —T}__ (a —T)a —l]_ 3 (a —lj{ﬂ—ﬂ}
12 8 24
HE 34JIeXXHThH B1J a.
33. CopocTiTek BHpas:
4m + 18 5 I 2x 5 4x* +9

1 + . 2
}mg—ﬂ m—3 m+3 ]21'+3 3_2r 4x2 -9
T . o e 2a+1  2a-1
3xy + 2y*  3x% + 2xy’ 4a2 -1 6a-— 3 da + 2
2x -1 4x2 + 8x — T a2 n
2 ;6 s _
]IE+I+1+ x3 -1 }Eub—E—u+E!r 3b—1
[“E 34. osenits ToTOMHICTE:
1] - + : + 1 = ﬂ!;
(a—b)a-¢c) (b-e)lb—a) (c—a)c-b)
2) £= ks i Yy =1

(x — yMx — 3} (W—x)y—-2) (z2—xNz-y)
32. HoseaitTh, mo AJA BCIX JONVCTHMHX 3HAYEHB 3MIHHOI 3HAYEHHA BHpa-
dx + 2 15x 1
0x2 —6x+4 27x3+8 3x+2
36. 3maiiniTh sHAYEHHA a 1 b, ANA AKHX € TOTOKHICTIO PIBHICTS:

ay NOPIBHIOE HYIIO.

1) 3.1' '!3.1' +3 ax + b _
¥x+2 3x—1 3x2+5x— 2
2) a b 18

.t—3+:t:+3_.1:2—9'
O 101
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37. Yoeen, BIacHA MBHAKICTE AKONO U KEM/T0OJ, NOAOJAEB BIACTAHL § KM
3aBJIOBXXKH 1 NoOBepHYBCA Haszajn 3a t roa. Bupasits f gepes 5 1 v, AKIINO
mBHAKICTE Tedll 3 KM,/rog. CnpocTiTh OTPHMAHHE BHpas 1 3HAHJITH
HOro 3HAYeHHA, AR v = 12, 5 = 45,

Ho § 9
E 38, BukounaiiTe MHOMEHHA!
T m p2 B 4 b3 ¢ 10
1) — - —; 2 o't 3)—+—; 4) —« —,
) m 9 ) 4 p ) b 3 ) b o2
39. Ilopaiire Bupas v surnaai apoby:
4 Sm 13 20 24m 15a
1) 15m? 16 %) 15 tk’ = 5a2 8m?’
T Y L S 7c? .[_E_‘IE'.
4) -12x [ T ],, 5) 15m=n T 6) 1948 210 |
40. CopocTiTh BHpAa3:
x% — 3x 21 3x—y 8x+8
1) s G
'E’ x= -9 bx+6 y-—3x
]_ - 2a+1 bm 1) o +2e 20ab _
15m2 a2-1' 12ab 2 +4e+4
41. IligseciTs fo cTeneHs:
e Y p 4 3a3 ' 12637
(el a(2) () e[
42. Buxkouaitre aiw:
uu?+u5‘uﬂ—u3_ 2}_:12—25 [ u+2bJ
a® —a* a® +ad al — 4h° 2a-10
be? — 3¢t 20-4 , 4
3 : : 4)(a2 +da + 4)-| - .
'"A_8 32-_5c L ][ lﬂ+5a]

]El 43. IlopaiiTe BUpas y BUrIaAal apody:
5 [_Eﬁngi]ﬂ | [ 3t T* gy (@ =P a® +2ab + b2
Ot ' a+b a?-2ab+ b2

2 2 2

xe +(a+ bx + .-:1!1 b

i I 44. BuroHaiitTe MHOKEHHHA® --;,; [ ] =~ 5
=@ =0C)—at xX*—0

0,5x2 + 2 oxd
45. MoseniTs, 10 3Ha4YeHHA BHpasy - 0. 5;.1:_ ; o (2= 2x)- Eigz;-:l

JAJTEeAHHTD EI,.EI;I ﬁFﬂh-HHHK JOINIYVCTHMHX 3HAYEHB 3M1HHOI.

dxy®

HEe

—ab+ac—be a®+be—ab-ac
a? + ab—ae —be a® + be + ab + ace
AJA BCIX AONYCTHMHX 3HAYEHbL 3MIHHHX € HEBLJ] eMHHM.

102 O
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PauioHaNbHi BUpaiu

E_
Ho § 6
47. BEKOHaHTe OTiNeHHA:
e B p. £ 3 T 3 3
) ) 2) — i —3 3) — i —; 4y — i —
]3 2 ) d 17 ) a a ] ms m
EI 48. CnpocriTs BUpaa:
12a 16a Tm2 21m S5a®
1) — | — 2y —— : 3) —— : (-10a%);
) 562  15b° ) n?  n3 ) b? -100%)
4m? be2 257 22x% 33x*
4) 20m?*n ;| ——— |; 5 : : 6) - : | -
; [ p J ) O9m3 8lm ] 39a { .?.ﬁtl"]
49, Buronaiite aiw:
_ 2 _ 2 _ pa
1) ax—xy a ag; 2) a= —b : da + 3!.'.-;
a x Da 10a*
311:2—35_::2+12.r+3&_ 4) da—-a* 3-a
a-2b 2-a ' a’ —4a+4 4-2a

E 50. [lopajiTe BHpas v BHIAAAL Apody:

2T +x3 x2-3x+9 (10x — 4y)*
1 : ; 2 : (2,5x2 - 0,4y2).
) Bl ¥ +9 T & V)
{_IE +§ﬂ
= __—
5l. Ilopaiire npib a? _ 95 ¥ BHUIUSAJL PanioHATIBHOTO npoby.
a? - 3a
3 3 - 2
E 52. JloseniTs, 0 3HAYEHHA BHPA3Y E.:y i iﬁr :I :;_y;.ty ns
BCI1X AONOVCTHMHX 3HAYEHB 3MIHHOlI HaOvBae JHINe HeJOoJATHHX 3HA-
YJeHb.
53. O0uHcnHiTh, 3HAYEHHA BHpA 2o — GiF 3 9a” + 12ab + 1607 AKIIO
' W "4 = Pednad T
a=4,b=a3.
o4. [loBemiTh TOTOMKHICTE: a” —16 .o tba+d4 _a-4
: 2 "a’-ab+5a-5b al-ab+a-b a+bH
Ho § 7
55. Bukonaiite aii:
1}(2ﬂ +1]Eﬂ_3. El{m.b. mﬂ ]lm+3-
2a -1 4a?2 - a’ 3-m) m-38'
2 -3 - P |
3}[ M. ]! ah; -1}[;-?'—":I ]-P :
a-b a+b) a+b p+1 p+3
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26. JloeepiTk TOTOMHICTE:
a b a+hb m—n 1 1 mi
| —+—+2|:(a+Db)= . 2 :[_-_]= .
}[b a ] { ) ab ) mn n® m? m + n
E 37. CopoeTiTe BHpas:
1( 1  a J( b b ]
) a+b b°+ab a®* —ab?® a®—ab)
(E‘m+1 ﬁﬂ—l] 2a? + 1
2) + - :
a—3 a+ a3 a—3
_ a b J (a+b a->
08. OOumecniTes 3HAYEHHA BHUpas3y (a—b a+b]'[ b > ] AKIIO

a=4, b=38.

59. Hoeepirs, 1o A8 BCiX AONYCTHMHMX 3HAYEHL 3MiHHOI 3HAUEHHH BHUpAa-
ay BiJl 3HAYEHHA 3MIHHOI He 3AJIeHHUTL:

ax 2 1
1 _32 i T
}I+3+{I ](:ﬂ—ﬁx+9+ﬂ—xﬂj
2][ 3 2m J_Em3—15m+ 3
4m?2 -9 4m?-12m+9) 4m?2+9 2m -3

60. [HoeeniTs TOTOMHICTE:
a 10 25 5] 2 1 D
(.-::—3 a—3 ﬂ:E—E-EIJ [-EIE a 5] a—3
2][ a -1 _4{1"-5]_ 2-a 42 - a)
at-a+1 a%+1

"4a2-4a+4 a+1°

E 61. Bigomo, mo x° + iﬂ = 23. 3uaiigiTL aHAYEHHSA BHPA3Y X + l
x x

62. Cuopocrits BHpas:

[ 4 2 1][ £ 2 J
x2-6x 6-x x2 -4 x3-6x2+12x-8)
63. Iorenits, mo BHpas
x? 'BIE—3E+IE—EIE
2 +4x+4 x3 - 2x? x

AJA BCIX JONYCTHMHX 3HAYEHL 3M1HHOI HaOyBae JHIe JOAATHHX 3HA-
YeHb.,

64. [doseniTs, 110 BHpa3s
{_EH_HE _18m*—m-9 rEm—E]'mE—_i—lﬂm+25
3m? +1 Omt -1 3m?-1)  9mt -1
AnA BeiX m < —D HaDyBae JHIIe BiJI'eMHHX 3HAYEHL.

104 O
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65. Yn momxe aHaYeHHA BHpasy

1 3y- y x2
x2—xy 2V —xyd 2+ 2%y + xyt X+ Y
ANA JesKUX 3HaYeHb aMiHHMX ¥ i y pAopiBHOBATH HYNHOT

Ho § 8
66. Uu € uncno 3 KopeHeM piBHAHHSA:
= - JE
| IR o T8 g 20 T _m
x+ 2 xr+1 x—3 X
67. Poar's:xiTs piBHAnBRA:
3x —9 2x — 4 x
1 =10 2 = 0 3 -2=10
}E—I }E—I }x+3
X 2 x*—x x*-8 4x% -1
4 =— 5 - = - 6 = 4x,
}I—ﬂ 53 ]I+2 X+ 2 } x+1 *
68. dAxe onHe i Te caMe umHciao Tpeda JOZATH A0 YHCEJILHHKA 1 0 3HAMEH-
D e
HHKa npody Th moed oTpHMaTH Apid E?
E 69. Poar’axiTs pIBHAHHA:
H?I_%_2I+1:n; 2) 4 + E .. 3 :
3x+1 3x-95 x-2 2-x
3) 8 2+x D D 1) 2x o B o B

+ - i — :
3r—-38 x-1 2-2x 18 x2 -1 x+1 =x2-1

70. Karep monae 80 kM 3a Tediew pIMKH 3a TOH caMHH 4ac, mo B 64 KM
nNpoTH Tedil. dHAHAITE BJACHY IIBHAKICTE Karepa, AKI0 MBHIKICTH
Teull gopieHIE 2 KM,/TOJI.

E 71. Poap’axiTh PIBHAHHA:

1 5 1 | 6 ; 2]|4x+3[= ¥
(Bx -1 (Bx+1)2 9x2-1 r—1 x-1
72. Jlga pobiTHHKH, DpanpoiuYl pasoM, MOMYTh BHKOHATH JeAKyY poboTy
ga 8 pHiB. llepmmnin pobiTHHK MOXe BHKOHATH IO poboTy caMoCTiHHO
BABIY1 IIBHJIIE, HIYK JAPYrHi. 3a CKLIBKH JHIB KOHHH 3 poDITHHKIB
MOXKe BHKOHATH 10 podoTy caMocTiHHO!

E 73. Poas’amxiTe piBHAHHA, Je X — 3MIHHA:

| L L
X A X
No § 9
E' 74. 3amMiAiTE ApobOM CcTeNiHE 13 IIJHM BlJl'€MHHM NOKA3ZHHKOM:
1) 87%; o
3) (3m) 2; 4) (a + 2)75,

O 105
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79. 3aMiHITE Apid cTeneHeM 13 LJAMM BIJIEMHHM NOKAZHHUKOM:

1 1 1 1
Vg a5 ) (b’ Ly
@ 76. O6unCcHiTh:
=z
1) 92 2) 4°1; 3) (-5)%; 1) [é] :
|
5) 0,1°3; 6) {2%] ; 7) 0,25°4; 8) (-2,5)%.

77. ObOuHeniTL 3HAYEHHA BHPA3Y:

1) 100x72, axmpo x = 1; 10; 100;

2)a b, akmo a = 4; b= 8.
78. 3mailigiTs saHAYeHHA BHpa3iB a" 1 —a", AKIIO:

1)a=—-1; n=8; 2) a=9; n=—2,
E 79. He puronywun obunecnens, nopisusaiire:

) B O o 2) (-1,2)° i (-5) 3) (-13)™* i (-13)%

4) (-12)° i 12°5; 5)-147% i (-14)7% 6) (-9)° i —-979,
80. OGuucaits:

1) 025 : (1) 2) 0,02 - (-0,5)%

-1

3) 0,472 . [—g) : 4) (-1,8)° — 471 - 0,052,

81. IlopaiiTe BHpas y BHrAAAl Apody:
; ; 1 1 B
DA+ a3l + a)>: E}[I_]—y_l]~[y—r}l.

B
0,61 -[1 E)
3

E'
5 [ ] —

82. Obuncnire

o -1
83. Poap’amxiTs pIBHAHHEA [I L 1] . [I — 1] =g,
x 2x

1 1 a?d +pd
84. CnpocTiTh BEHpas [4!?_‘3 - a_‘E] [ ]

g-16 _ p-16
o s 10
83. Ilogafire v BUrAAAl cTENeHd 3 OCHOBOK (1:
1) aa>; 2 ala Ta%; 3a:al;
4) a?:ai: 2) [IIE]_E'; 6) {E_H:I"E'.
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E’ 86. O0uncHiTh:
1) 45 - 45; 2) 27 « D - B Sl -
1 -0
4) b'* : b'%; 5) ((0,3)7') % 6) ([E] } "
87. Copocrith BHpaa3: |
1) 12a~2b - l.rI-!:ll"’ : Eﬂ‘ﬂbﬂ- 2) [—l.‘r‘ﬂ ] (—6x?) ~1.1“5_
3 4 ' 12 7
88. Iopaiite Bupaz x 12, ge x # 0, v BUrIAAl cTeNeHsA 3 OCHOBOW:
1) x%; 2) x 3,

Q 14 .
EI 89. 3uaiifiTe 3HaYeHHA BApasy — X oy’ - —x'y 2 - (-10x~°y~%), axmeo

28 16
x=-1,19; y=-0,1.
90. Cuopocrirs Bupas:

a .
= =y = i 1 _-':I- _E- ﬂ_a
1) (-3p~3ca-2)2 - (0,1 pc2a)?: 2) (EH b ] '[_4!:! ] :

91. Hosenits Torosuiers (@2 —al+1):(a2 +a) = "
a +

E 92. Tlopaiite sBupas x* + 5 + x° v surnazai 1o6yTKy [BOX MHOMKHHKIB,
OJHH 3 AKHX mopisHIOE: 1) X3 2} ks 3) x5,

93. HosexiTs, mo OJaA OVAL-AKON0 LLIOT0 3HAYEHHA kK COpaBIXXVETLCH DiB-
HicTh: 1) 3 - T + 4 - Th = Thtl; 2) D+ 4k — 4k = 4k,

Mo § 11

i.‘f- | 94. ki 13 yHCcen sanucaHO v craHgaptHoMY BHTaaml? [lna uncen, aa-
NMHCAHUX YV CTAHAAPTHOMY BHIIAl, HA3BITE MOPAJOK YHCJA:

1) 3,7 - 108; 2) 0,29 - 10'%; 3) 2,94, 4) 10,94;

5 1,135-101%; 6) 0,311; 7) 1,02 - 1015 8) 1,02 - 159,
95. [loagaiire v cTaHgapTHOMY BHIAAAlI YMcno:

1) 130 000; 2) 783,5; 3) 0,0012; 4) 0,001002003.
96. BukonaiiTe i1 iz yHcaaMM, NONJAHHUMH V CTAHNADPTHOMY BHIVIAMI:

1) (2,7-10%) - (5 - 10°9); 2) (9,6 -10%: (3,2 - 101%;

3) 2,7 10* + 3.1 - 104; 4) 3,42 -10° - 2,11 - 103,

@ 97. Ilnoma bHaceiiny piuku JIginpo crasosuTs 5,04 - 10° kM2, a naoma
baceitny piukH llipesnani bByr — 12,6 %% Big naomi daceniny [lrinpa.
SHaiaITE naomy dacerdny llispenrsoro Byry Tta nogaiiTe 11 v cTaHaaprT-
HOMY BHIAAL a - 107, oKpyrauBImIN YHCJI0 @ 0 COTHX.

E 98. Bupaszite uac v cucremi Cl Ta sanumirs pesayabsTaT ¥ CTAHJAPTHO-
My Burasaal: 1) 1 roguHa; 2) 1 noba; 3) 1 micans (30 ouis):
4) 1 pik (365 ouiB); 2) 1 cTopiuusa.
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Mo § 12

ill 99. Aki a vEKIIH 3a8a10Th 00epHeHY NMpoNOpPIiHHICTE! ¥ AKHX KOOP-
AMHATHHX KYTaxX JeaTh 1X rpadixH:

x> 4 x 4
1 = — 2 = — 3 = — 4)y=—
4 x
Y =-— E}y=—-c-1-; Ny =4x; 8) y =—4x?
X

16
100. OGepreny nponopriiiHicTs 3agaso dopMyaow ¥ = ———, He 6yaoy-
X

104H 11 rpadgika, aHAHIITE 3HAYCHHA:
1) pyvHEEKNI], AKINO 3HAYCHHA apryMeHTy JopiBHIOE —8; 2; —3;
2) apryMeHTYy, AJA AKOro sHa4YeHHA (yvHKILI mopisHoe 4; —0,5; 2,5.

101. IlobyaviiTe rpadirk dpyHRIIL:
1}y=-E; 2}y=g,.me—2€x£4.x¢ﬂi
X X
E 102. Toura A(-3; 4) manexxurs rpadiry obeprenoi nponopuiiinoeri.
Uu panexuTsh nhomy rpacdiky Touxa: 1) B(1; 12); 2) C(2; —6)7?
103. IlpamokyTHuil napaneneninej, CTOPOHH OCHOBH HKOI'0 J0pPIBHIOKWTH
x eMm iy em, mae sucotry 10 cm ra 06’em 120 em?®. Bupasits Gopmynom
sdajexHicTek y BiAg x. YM e naA sanexHicTe ob0epHeHOW NpPONOPLiHHI-
erw? Hrow e obnacres Buanavenns yarnii? Hobyayitre 11 rpadix.
104. Ha mamonaky 1 3obpasxeHo 3ajedHICTHL Yacy Ha NOJAONAHHA BlACTAaHI
Ml nyHETaMH A 1 B Big mBraxkocTti. Sa rpadgikoM a'AcyiTe:
1) ekinekn noTpibHO vacy, mobd nogonaTH Bigcrans Big A go B, armo
mBenAKIicTs pyxy oyae 10 gkm/roa; 20 km/roq;
2) 3 AKOIO HWIBHAKICTIO TpeDa pyxaTrHcs, mob gicratuca 3 A go B 3za
2 roja; 8 rop;
3) AKOoW € BiAcTaHB Big A go B.

t, mon |
204
18+
16+
144

e

e

! i . - : . - r : - r . - ; ; . . -
O] 2 4 6 8 1012141618 2022 24 26 28 30 32 34 Y» ¥KM/r0x
Man. 1
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PauwioHGNbMI BUpaIU

4
105. He O6vayoun rpadgika GyHEDI ¥ = —, 3HAHAITE T1 HOrOo TOYKH,
%

@?

KOOPAMHATH AKHX Mix coDomw piBHI.

. 9 o o
106. He dbyaywoun rpadika pyHEII ¥ = =2 3HAHAITE T1 HOro TOYHKH, HO-

OpIHHATH AKHX € NpOoTHJIe A HHMH YHC.IAaMH.

107. IlobvaviiTe rpadik dyvHEHKIIL

30x — 18x% 44 x 3

I o — E = re— = a
)y 3xd — bx= )y :2+:r+.r+1

Tonobre & pozgini |

PAUIOHANBEHMW BUPA3. PALIOHANBHWUK OPIB

Payionaavhul supas — MaTeMaTHYHHH BHpa3, 1IN0 MICTHATH Al Aoja-
BAHHA, BIAHIMAHHA, MHOMEHHA, NIIeHHA Ta MIAHECEHHA A0 CTENeHHA.

Il pib gr, ae P 1@ — MHOrouleHH, HA3HBAIOTH payioHaasrnum dpobom,

JHAYEHHA 3MIHHMX, JJA AKHUX BHPa3 MAE 3MICT, HAZHBAKOTE donycmu-
MUMU IHAYEHHAMU 3MIHHUX ¥ BUpa3i.

OCHOBHA BNACTUBICTE PALIOHANBHOIO APOBY
Armo uncenbHUK i 3HAMeHHHE Apoly moMHOMKHTH abo noginuTH Ha
OOIHMH i ToH caMuii BigMiHHHI Bi HYVIA BHpas, TO olep:KHMO apib, mo
JOPIBHIOE OTAHOMY.

CKOPO4YEHHA OPOBY

Il1o6 ckopoTuTH Apib, Tpeda:

1) poakacT HA MHOMHHKMN HOro YHMceJlbHHK 1 3HAMEHHHMK (3a norpe-
om);

2) BMKOHATH JiNeHHA 4YHCEeNbHHKA 1 3HAMEHHHMKA HAa IX CHIIBHHH
MHOMHMK TA 3a0HCATH PeayJLTAaT.

NOOABAHHS | BIAHIMAHHA OPOEIB
3 OAHAKOBMMW 3HAMEHHMKAMM

& H R IITob mopaTi apo0dH 3 ONHAKOBHMH 3HAMEHHHWKAMH,
— 4 == . Tpeba xogaTH IX YHCeJILHHKH, A 3HAMEHHHK 3AJHIIHTH
€ € € | roi camuii.

a b a-p ! 1lob BigaaTH ApodH 3 ONHAKOBHMH 3HAMEHHHKAMH,
o = . . Tpeba BiJ YHCEJLHMKA 3MeHINYBAHOIO BLIHATH YHCENb-

. HIK B1JI'€EMHHKA, 4 3HAMEHHHMK 3a/JMIIHTH TOH CAMMMH,
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AOOABAHHA | BIOHIMAHHA OPOEIB
3 PI3BHAMHW SHAMEHHWKAMMW
IMTo6 suronaTu goaasanHsa abo signimanug apobie 3 piauuMH 3HAMEH-
HUKaMu, Tpeba:

1) poarknacTH HA MHOMHHMKHN 3HAMEHHHKH ApoliBE, AKINO ue norpibHo;
2Z) aHaliTH cNiJLHHHE 3HAMEHHHK, DAXAHO HAWNDPOCTININIL,

3) aHaiiTH A0AATHKOBI MHOMHHKH 1 aBecTH ApodH 10 eNiNLHOIO 3HAMEH-

HHUKA;
4) anaiiTH Apid, wio € cyMmorw abo pizHHIE JaHUX IApoOls;
5) copocTUTH meil Apid Ta 3anUcaTH pe3yaLTAT.

MHOXEHHA OPOBIB. NIOHECEHHA OPOBY OO0 CTENEHA

. IITo6 nomuoxxuTy Apib HA Api6, Tpeba nepeMHOKUTH
ac | OKDEMO 9MCEe/BLHHMKM il OKPEMO 3HAMEHHUKH TA 3aIMCa-

i@ C
b d = bd | T nepimui gobyTOK 4YMCeNBHMKOM, a4 JPYruH — 3Ha-
. MEHHHHKOM JIpo0y.
; . IIob migmectn gpib go crenens, Tpeba migHecTH A0
a) a" | neoro creneHs YHcelbHUK i 3HAMeHHMK i mepmmit pe-
b/ Bt | 3YILTAT 3ANNCATH B YHCEJILHHK, & APYruii — y 3HAMEH-
. HHE Jpody.
OINEHHA OPOBIB
% T i IMob mopinuTu oguH Apib va immwii, Tpeda pinene
= : ek . IOMHOMHUTH Ha Apid, obepHenuil 10 ALTbHHUKA.
c

PIBHOCWUNEHI PIBHAHHA
IIBa piBHAHHA HA3HBAITL PIGHOCUABHILMU, AKIIO BOHH MAIOTL OOHL H
Ti caMmi KopeHi. PiBHOCHILHAMH BBAJKAIOTHL 1 Ti PIBHAHHA, AKI KOpeHIB
Hé MaloTh.

PALUIOHANBHI PIBHAHHA

PipnsAinHA, JiBa 1 MpaBa YacTHHH AKHX € pallioHANLHHMH BHpAa3aMH,
HASHBAKTh PAYIOHAABHUMU PIGHAHHAMU.

METOOW PO3B'A3YBAHHA PAUIOHANBbHKUX PIBHAHb

1. Bukopucmanna ymosu pisnocmi dpoby nHynwo

1) 3a gonoMOro TOTOMHHX INepPeTBODeHL 3BECTH DIBHAHHA N0 BHIJIA-

P

— =0
~a
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PauwioHGNbMI BUpaIU

2) npupieaaTH uncensHUK P no Hyna 1 poar’asaTH ojep:xaHe nine

PIBHAHHSA;
3) BHKJIOYHUTH 3 HOro KOpeHIB Ti, JJIA AKNX 3HAMEHHUK § NOpiBHIOE

HYNI0, 1 3aNMHCATH BIANOBiAL.
2. Bukopucmanii OCHOSHOL 61acMusocmi nponopyii

1) 3uaiiTn obnacts BuszHavenus piensuaaa (OBP);

. P
2) 3BecTH piBHAHHA A0 BHTIALY — = _.n"u’-;
3) zanucatru nine pieEaEEA P+ N = M - @ 1 poas’aaaThH iioro;
4) BUKJIHOYHTH 3 OTPHMAHHX KopeHiB Ti, mo He HadexaTs OBP, i za-
OHCATH BiANOBiIL.

3. Memod muomenns obox wacmun pisHAHHR
Ha cnilibHull 3HamMeHnur dpobie

1) 3maiitn OBP;

2) 3HaliTH HaWnmpocTimHWil cHiNLHHH 3HAMeHHHK ApobiB, M0 BXOJATH
v piBHAHHA;

3) NIOMHOMHTH 0DHABl YACTHHH DPIBHAHHA HA HeH COLILHHH 3HAMEH-
HHUK;

4) poar’aaaTH olep:KAHE IL1e PIBHAHHA;

D) BHKJIYHTH 3 HOro KopeHiB Ti, mo He Hanemxatrs OBP, i1 asanucatn

BIATIOBI L.
CTENMIHE 13 UWWIHMM NOKA3IHUKOM
a’=1,az0.
-
O # 0, n — HaTYpaIbHE YHCIO,
a
al" (b
[EJ =[—) ,a#0, b0, n - HATYpAJABLHE YHCIO,
a

BNACTUBOCTI CTENEHA I3 LWNMUM NOKAZHUKOM
Ilna oyas-akoro a # 0, & # 0 1 OyaAs-AKKX Winux m 1 n:

a™ . g" = nn+n {ﬂ-ﬁ}" = a™h"™
am™ :aq" =a™™m ﬂ““un
(@ - g 5

CTAHOAPTHWM BUIrNALO YUCNA

Cmandapmuium éuzaadom wucaa HAZMBAKTE HOrO 3anMc y BHIIAAIL
pobyrky a - 10", ne 1 < a < 10 1 n — nine uucno.

o m
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L

@YHKUIA y = E
X

. k
DYHKIIKD BHTAAAY Y = ;, Je X — Heaza-

nexHa 3minHa, k # 0, HasuBawTe obepre-

HOMN RPOROPYLLHICMIO.,

BNACTUBOCTI GYHKLIT y =
X

1. ObnacTs BHGHAYEHHA (PYHKIII CKIaJaeThCA 3 YCIX YHCeN, KpiM Y9HC-
na Hylhb.

2. Obnacts 3HAYeHb (PYHKUII CKAAMAETHCA 3 yeIX uMceJ, KpiM 4YHCIa
HVJb.

3. I'padir pyHKOll — rinepbona, riJIKM AKO01 JIEKATh V [HeplIOMY 1 Tpe-
TBOMY KOOPAMHATHHX KyTax, AKmpo k£ > 0, Ta B ApyvromMy i 4eTBep-
Tomy, Akmo k < 0.

4, I'inagn rimepboan HeoOMe:RKeHO HADJIMIKAKTHCA 0 OCEH KOOpPIHHAT.
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KBAAPATHI KOPEHI. AIACHI YUCNA

Y UbOMY PO3AIAI BA:

O oaHaRoMMTECH 3 NOHATTAMU apudMeTHYHOro KBaapaTHOro KopeHs,
MHOXMHM Ta NIAMHOXMHMW, hyHKUIAMU Y = X2 | I = /X

O HABYWTECH 3acTOCOBYBATW O3HAYEHHA Ta BNAcTUBOCTI apMdMETHHHOTO
KBAApPaTHOTO KOPEeHA ONA CNpoLeHHA Bupasie Ta oBunMcneHHsA IxX 3HaveHb,

pO38'A3yBaHHA piBHAHL Towwo; Byayeatw rpadiku dyHkuin iy = X°

i y =Jx.

§ 13. Qyukuia y = x° Tirpadik i BnacTueocCTi

1. DyHkuia y = x=, 1i rpadik

("TTTTEN Hexait cropona xksagpara gopissioe a cm. Toai ifioro nnomy

" (v em®) moxkua sHaiiTH 3a gopmynow S = a*. ¥V uiit dpopmyni KoxHOMY
AOJATHOMY 3HAYEHHIO 3MIHHOL @ BiANOBIAAE €AHMHe 3JHAYEHHA aMiHHOIL S,

fkmo B nhoMy NpHKJIAA]I He3alleXHY 3MIHHY [MO3HAYHTH depes X, a 3a-
JNe’HY — 4epes JJ, To oTpuMaemMo GyHENIO ¥ = x2. ¥ niil dopmyai amigga
x Moxe HaOyBaTH OyAb-AKHX 3HaAYeHbL (JONATHHX, BiJl €eMHHX, 3HA4YeHHSA

Craamemo TabAHIO 3HAYeHL (PYHKOIL i = x© 118 KinbKOX 3HAYEHE Ap-

HYJE).

rYMeHTV:

x| -3 [-25] -2 [-1,5] -1 [-0,5
y | 9 |625]| 4 |2,25] 1 |0,25
g]o5] 1 |15] 2 [25] 8
y |0,25| 1 |2,25| 4 |6,25| 9

I[lozraumMo HA KOOPAMHATHIA [JIOLUIWHI
TOYKH (X; /), KOOPAHMHATH AKHX OTPUMAJIH B
Tabanni (man. 13.1).

Arxbdu Ha i camidl MIOHMIMHI MOZHAYMIIH
DlNBINY KIABKICTH TOYOK, KOOPAHHATH AKHX
3a/IOBONLHAIOTE QopMyay y = x°, a morim
CHOAVUYHMAM IX I[LJIABHOK JIIHIEW, TO OJep-
#anu 6 rpadix dpyarnii y = x2 (man. 13.2),
Ppagirk niel ¢yarnil =azueawTs napabo-
now, toury (0; 0) — eepwunow napaboau.
Bepmimua ainuTe napabony Ha ABI 4acTHHH,
KOMKHY 3 AKHX HA3MBAKOTL 2iAK0K0 napa-
boauw.
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Man. 13.2

2. BnactusocTi pyHkuUil y = x°
CdhopMyaoeMo feAkl exacmusocmi QyuHKUIl ¥ = x°.
1. Obnacrs sBusHaveHHs pyHKUil ckIagaeTbCsd 3 yeix uuce.

2. Obnacrs 3HaYeHs (QYVHKII CKIAJAETRCA 3 YCIX HeBijJl'EMHHX 4MCel,
tobro y = 0,

Copaspni, ockinekn x2 = 0 ana Beix 3mavens x, To y = 0.

3. I'padikom pyvarnii € napabona 3 sepmmHoio B Touui (0; 0), riaxn
AKOl HANpAMJIeH]l Bropy. ¥ci Touks rpadika, KpiM BepIIHHH HAaDAa-
fosn, JexaTh BHINE Big oci adcimc.

4. IlpoTniaesxHHAM 3HAYEHHAM APryYMeHTY BiJNOBigae ogHe i Te caMe
3HaveHHA QyHKILIL.

HMificno, ne caigye 3 Toro, mo (—x)* = x? ana 6yab-AKOro 3Ha4YeHHA X.

3. BukopucTtaHHa rpadika ¢yHKuUil y = x°
nig Yyac po3s'asyBaHHA pPiBHAHB

Poagr'asatru rpatiubo piegagEa x2 = 3 — 2x.

. Pose’asanna. Tpadik Qyrrnil y = x* — napabona, a pysxnii y =3 - 2x -
npAMa, O NpoxXoduTs Yepes TourH (0; 3) 1 (2; —1). Hobyayemo rpadiku
oux (pyHKINIE B 0QHIH cHcTeM]l KoopauHAT (Man. 13.3). Born nepernHa-
IOTRECA ¥V ABOX TOYKAX, abcOHcH AKHX ¥y =—-3d 1 x = 1.

IHepeceimuuMocs, mpo Yyena —3 1 1 giicHO € KoOpeHAMH PIBHAHHSA:

114
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Kesadpammui kopeHi. AllcHi Yucna

(=
‘1) akmo x = -3, To x? = {3]"’—
' i3-2x=3-2-(-3)=9
Dakmox=1,Tox?=12=1
i3-2x=8-2-1=1.
Otxe, -3 1 1 — KopeH] pIBHAHHA
<=3 - 2x.

Bidnosids: —3; 1.

(IZTETED Mix scna nocaizossmn

II,U'.IHMH qHCJIAMH MICTHTBLCH Hﬂplﬂ'h

f ; 6
. piBaAHEA — = Xx°7
. x

- Poze'azanua. Posp'axemMo piBHAH-
* HA rpadiuHo, nobyayeaemn rpacikmn

EEI}}FHHII,]'.E ,:‘..r=§ig,.r=,:f:‘z B oxauiii cu-

- eTeMl KoopanHaT. OCKLIBEKH x2 20 nna

. . 6 .
BCiX 3HaueHR X, To 1 — = 0. 3pinkn
x

orpumaemo, mo x > 0, Tomy rpadikn
nuX (PYHKIIHA poarjJgHeMoO TLIBKH A0A
x > 0. Ile rinka rinepbonn i rinka na-
pafonn, 1o nexath y nepoiii Koopan-
HaTHiil usepri (Man. 13.4).

I'padhikn nepeTHHAWTLCH B OJHIH TOUY-
ni, abcayca AKOI Je¥HUTE MIM YHCIA-
MH 112 Ta e KOpeHeM pIBHAHHA.

X . 6 T
OTxe, KoOplHE pPIBHAHHA — = X° Mic-
x

THTECH MiM gyHcaamu 1 1 2.
Bidnosgids: mixk umcaamu 1 i 2.

(1Y) Sk HasmBalKTh rpacbik dyHeUll vy = 227
4 O Cdopmynitoiite anactueocti dyHKUll i = x2.

g Fosb sximb 3aqaui ma Sukonaume bnpabu

13.1. (Veno.) 'inepbonow, napabonow un npamow € rpadik GpyHRILL:

1)y =2 2) y = 8x; 3) y = 8;
x
4) y = x%; S)y=5x—4; E}y=—E‘E’
x

13.2. Ina ¢yvuknii y = x° aHaiifiTe aHAYeHHA Y, 1IN0 BiANORiNae 3HAYCHHAM
x=—a: 0D: 0.

O 15
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O

13,3, Ina dyvernil y = x° aaaiiiiTe 3HAYEHHA I, 10 BiINOBIlaE 3HAYEHHAM
r==5%1:0.

13.4. 3a rpadikom pyHEDII y = x° (Mman. 13.2) sHaigiTe:
1) aEageHHA Yy, M0 BianoBinae aHaYeHHID X = —2,9; —1; 1,5; 3;
2) aHaYeHHA X, AKOMY Bianosigae aHadeHHA y = 1; 3,5; 9;
3) KinkKka 3HAYeHL X, ANA AKHX dHadYeHHA (pyvHKOII Oinbmn za 2; MeH-
mi Big 2.
13.5. BukopuctropyouH rpadik dyveEknii y = x° (man. 13.2), spafigiTe:
1) agavenHsa y, H0 BiANMOBiAAE dHAYeHHKW X = —J3; —0,3; 2,5;
2) 3HAYEeHHA X, 118 AKOr0 3aHA4YeHHA ) = 4; D;
J) KiNbKa 3HA4YeHL X, AJA AKHX 3HAYeHHA (VHEKOIL MeHmi sig 1;
OLnsmIi 3a 1.

13.6. ITobGyayitre rpadir dyaruii y = x2, akwpe -1 < x < 4.
13.7. Tlobyayiite rpadik dyuknoii y = x2, akmo -2 < x < 3.
13.8. Un mpoxoauTe rpadik pvHELI y = x° depe3 TOUKY:

1) A(-1; -1); 2) B(—5; 25);
3) C(0; 0); 4) D(25; 5)7

13.9. Un mane:xuTs rpadiky oyvHEDIL y = x° Touka:

1) A(—4; 16); 2) B(16; —4); 3) E[é: -B; 4) D(0; 2)?

m 13.10. 3raiigitTs o6nacTs anavens QYHKIIL y = x%, Axmo:
1)-8< x=<0;
2)-1< x< 2.

13.11. IlopisasaiiTe 3HavenHa dyERUil y = x2, akmo:
1)x=2.0 1 x=-2,06; 2)x=-—1,9 1 2= 1.8;
3)x=01 x=-3,b; d) x==-1,1 1 x=1.2.

13.12. Poas’s:xiTe rpadiudo piBHAHHA:

1) x2 = 8x; 2) x? = —E.
X

133,13, Poar’axiTs rpadiuHo piBHAHHA:

1) 2% =4; 2) x* =—2x.

]  13.14. Tobyayiire rpadix ysrnii:

xd 4 x2 4x2 — x1

13.15. [lobyayiire rpadik pyHKIIL:

%8 22 —
1 = — 2y = .
) ¥ = )y T 2

Brpabu gra nobmopenns

13.16. /Ina AsxkHX 3HAYEeHb @ COPaBIKVETHCA PIBHICTH:

1) a2 = (-a)%; 2 a?=|al’; 3)a=-a% 4)(-a)?=-a2?
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KeadpamHi KopeHi. AiucHi Yucna

-
13.17. 3nangiTe:
1) maiimeHIe 3HaueHHA BUpaay x2 — 19; 18 + (x — 3)%;
2) maiibineme sHavenHsA supasy 17 — x% -9 — (x + T)-.
Hns axux 3HaueHbL ¥ JOCATAETLCHA 1e sHAYeHHA?

H Tligzomyumecs qo bubuenna nobozo mamepiany

13.18. O6umcaiTs:

e 4Y _(,8Y,
1) 25 + (—6)=; E}[ﬁ] [15],
3) 0,012 : (-0,1)% 4) (—4)* - (-0, 5)".
13.19. 3uaiigiTs cTOPOHY KBAJApAaTA, ILJOMA KO0 JOPiBHIOE!
1) 9 em<;
2) 0,25 w4,
13.20. Poar’axiTes piBHAHHEA:
1) x2 - 16 = 0:
2) x* = E
9

13.21. 1) Ho6yayiiTe rpadikn GyEELDIH ¥y = x° 1y = 9 Ta sHAHAITE KOOpPAH-
HATH TOYOK IX NMEpeTHHY.
2) CKinbKH TOYOK nepeTHHy MaloTh rpadiku dyveknifi y = x? i y = 07
3) CkilbKH TOYOK MNOepeTHHY MaioTh rpadikn ¢OyvEROIE ¥ = x°
iy=a,gea>07
4) Crinekn TouoK mneperHHy wManTh rpadikm dysrUin y = x°
iy=a, gpea<0?

Kummeba mamemamuka

13.22, ArroMoDiLHHMI ABUI'YH 3a OHY IOAH-
Hy poborrn cnanwe 200 1 EKHcHIO.
HobBora HOpMa AnA IUXAHHA OJHIEL JIHD-
nuHEH cTaHoBUTHL 80 1 kucH. CRINbEN
noDOBHX HOPM KHCHIO CHAJOTE II0-
neaso 200 aspromoObinie, AKMMHM Mell-
HAHII AeAKOro HACEJNEeHOro M[VHKTY
iaiATE Ha pobDoTy B cycigHi# Hacele-
HUH NOYVHKT, 38 YMOBH, 0 IJIAX B
oauH Gik zaiiMac uBepTh roguHu?

O Likabi 3aga4i — nomipkyia ogHaue

13.23. Oguue roauuHuk 31 crpinkamu nocmimae #Ha 1 xB aa aoby, a apy-
ruit — eigerae ga 30 ¢ 2a goby. 3apas obuaEa FOAMHHHKN NOKAZIVIOTE

OfHAKOBHIH uac. Yepea ckiNbKH A10 BOHHM 3HOBY NOKAMYTH OJHAKO-
Buil uac?

O 17
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§ 14, ApudMeTHUHHA KBAAPaATHWI KOPIHb

1. KeagpatHi KopeHi
Axuio BifoMoO CTOPOHY KBAAPATA, TO JEerKo MOMHA 3HANTH HOro MIOILY.
Boarouac uacTo JOBOAMTHCH PO3B A3VBATH i1 oDepHeHY 3ajgady: 3a Bijo-
MOK ILI0LEI0 KBAIPATA 3HAXOAWUTH HOr'o CTOPOHY.

WCUTOETEM TInoma keagparta gopisHwoe 16 cm®,. BnadiTin cropony KBajpara.
* Pose'asanna. Hexall cropoHa KBajpaTa AopiBHIOE X cM, ToAl Horo Imio-

. ma jgopieHIOE x2 eM®. MaeMmo pisEaEHA: x° = 16. ¥V HbOro aBa KopeHi:

gucna 4 i —4. Cnpasai, 4% = 16 i (—4)® = 16. OcKinbKH JOBKUHA CTOPOHH
KBajpaTa He Moke OyTH Bif'eMHHMM uHCJIOM, TO YMOBY 3ajaydl 3a/J0BOJIb-
HAE JHINE OfMH 3 HOpeHiB piBHAHHA — uncnao 4. Ormxe, QOBKHHA CTOPO-
HH KBajJpaTa fopiBHIOE 4 cM,

Kopenri piBHAEHEA x< = 16, ToOTO YHCIA, KBaJpaTH AKHX JOPIBHIOIOTH
16, HasUBaOTL Keadpamuumu Kopenamu iz yuena 16.

Keadpamnum xopenem i3 wucaa a HASHBAKTE YHCJAO, KBAJPAT AKOIO
OOpiBHIOE 4.

HH_I:IPHHJIM, KBanu }Pamjmu ropenaMy 13 yucna 100 e upena 10 1 —10,
6o 10¢ = 100 i (-10)* = 100. Kpagparaum KopeHem i3 uucna 0 e uneno 0,
6o 02 = 0. Keagparsoro xkopess i3 uncna —16 mu ge 3uaiijemo, ocKinLKM
cepe] BiJOMHX HAM YHCeJ He iCHYE TAKOro 4Mcia, KBaApaT #AKOro Aopis-
HoeaB D —16.

2. ApupMeTUYHMIA KBAOPATHUA KOPIHb

Yucno 4, mo € Hepig'eMHHM KopeHeM piBHAHHA x° = 16, HA3HBaOTH
apugmemuiHum xeadpamuum xopenem iz aucna 16.

Apugpmemunnur xsadpamuum Kopenem i3 wucaa a HABHBAIOTL Take
HeBil eMHe 4HCI0, KBAAPAT AKOI'O NOPiIBHIOE d.

ApudMeTHYHHN KBAAPDATHHN KOpPIHE 13 YMCIa 4 NO3HAYAKTEH JE {-J- -
aHaAK apH(pMeTHYHOr0 KBAADATHOI'O KopeHd, abo paagukan). Bupas, mo cro-

ITh MiJi 3HAKOM KOPeH#, HAZUBAKTL NiJKOpeHesuM 6upasom. 3anuc Ja
YHTAKTE TAK! KeadpamHuili kopiHb i3 yucaa a (cJA0BO apudhmemuvrui nipg
YAC UYHTAHHA JOMOBMIMCH He BHBATH, OCKINBKH B IMKOJL pO3rasjialoTh
Juime apudmerHuHi KopeHi).

1)+81 =9, ockinexkn 9 = 0 i 9% = 81;

:2}-,1"5=ﬂ.uu1ti.1m1m{]}ﬂiﬂﬂ=ﬂ;

2
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Kesadpammui kopeHi. AllcHi Yucna

(=
. 2
- 24 [19 7T T 7V 49 24
1 = i = 1 _— 1 | — = — 1--*
VDylsE =yas ~ 5 bR £ 20 ] [5] 55 2B

Yaaranl piBHICTH \E = X € NPAaBUJIBHOK, AKII0 BUKOHVIOTHCA Bl YMO-
pu: 1) x> 0; 2) x2 = a.
Ocelneen x° 2 0 ana BeixX 3HAYeHs aMigHOL X, To a = 0.

Bupaa -.fE He Mae amicTy, axkmo a < 0.

Hanpukiaj, He MalTh 3MiCTy BHPAaH /—1; ﬁ}—ﬂ,ﬂ.

3. obyBaHHA KBAAPATHOMO KOPEeHsA

[iw aHaxojKeHHA apH(pMeTHUHOro 3HAYEHHA KBAJPATHOrO KOpeHA Ha-
auBaTh JdobysaHHAM Keadpammuozo Kopenf. 3 HeBeIHKHX YHCE] KBa-
ApaTHUIl KopiHb DaskaHo AobyeaTH ycHO. [loOyeBarn KBAAPATHHH KOpPIHB
3 DLIBNIMX YHCce] AoNoMoXe Tabauisa KBAJpAaTIiB JBOLM(POBHX HATYPAIL-
HHX 4YHceJ Ha (Qopsanl migpy4YHiKa a00 KaJabKyIaTOop.

m JHaiiTH saHAUeHHA KopeHs +4096.

- Pose’azanui. 3a TADNHIE KBAJPATIE ABONH{(POBHX HATVPAJILHHX YH-
cen maemo 642 = 4096. Tomy /4096 = 64.

O6umcantn 372 — 122,

. Pose'azanna. CniouaTky Tpeba 3HailTH 3HadeHHA BHpasy 37° — 124, a mo-
. TIM J00VTH 3 HBOTO KOPiHE:

V372 - 122 =./1369 - 144 = 1225 = 35.

Bidnosidw: 35.

4. PiBHAHHA X = m

Poarnanemo piBHAHHESA -J_ = m, e m — AeAke dyncao. Axmo m = 0, TO
3 O3HAYMEHHHA KBAJAPATHOrO KOpeHs CAlgve, Mo X = m2, Hxmo m < 0, T0

PIEHAHHA He MAE pO3B A3KIB, OCKLILKH 3a O03HAYEHHAM YHCJIO «.E - He-
BLJI EMHe.

CHCTeMaTH3VEMO AAHI Mpo Po3B'ASKH PiBHAHHA +X = M 3a AOMOMOTOIO
CXEMH:

A X =m, m — 9ACHD

g—

Hxmo m < 0
s 2
Avmom =20, Tox=m TO KOPEHIE HeMae
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D=7 2Jr=-3  3)V2x—1=5.

Poza’'azauna.

1) x=T5%, 2) poss’saakis Hemae; 3) 2x — 1 =52,
x = 13.

Bidnosids: 1) 49; 2) poas’sakis memae; 3) 13.

iy lllo HaauBawTL KBaopaTHMM KopedHem i3 yucna a? O Lo HasusawTe apudMeTHYHUM
L
7 KBafpaTHWM KOpeHeM i3 yucna a? O [nA AkMx 3HavYeHb a BUpa3 JE H& Mae amicTy?
Q YK mae po3B A3k PIBHAHHA -JrJ_r = m, Aakwo m = 0, m <0, | AKLLO MaE, TO AKI?

g Fosb'axims 3agaui ma buxonaime npabu

14.1. (¥eno.) U icHYVE KBAAPATHHH KOpPIHBL 13 9HUCIA:
1) 9; 2) 16: 3) —4; 4) 07

14.2, 3uaiiliTe 3HAYEHHA KBAJIPATHOIO KOPEHA 13 YHCJA:
1) 4; 2) 25.

14,53, 3EaliIiTE 3HAYEHHA KBAJPATHOrO KOPEHA 13 YHCJA:
1) 0; 2) 1; 3) 36.

14.4. (¥cno.) Un mae amicT BHpAs:

1) J1; 2) JJ0; 3) 97

14.5. YUn mae amict Bupas: 1) -ul'rE_l'; 2) v-497?

14.6. HopegiTe, mo YHCIO:

1) 2 e apphMeTHYHMM KBAJPATHHM KOpPEHeM 13 dmciaa 4;

2) -2 He € apu(pMEeTHYHHM KBaJpaTHHM KOpeHeM 13 uHciaa 4;
3) 0,1 € appdMeTHUYHHAM KBaApaTHHM KopeHeMm i3 umcaa 0,01;
4) 0,2 Be € apmipMeTHYHHM KBAJPATHHM KopeHeM 13 uncaa 0,4.

14.7. oseniTs, mo:

1) V169 = 13; 2) J—]‘; - -157

El 14.8. ObumcniTh:
1) V16; 2) V19 3) /0, 25; 1) /6400
1 9 1
- o —_ 20—,
5) +/0,09; 6) TIL 7) llﬁ' 8) -
14.9. ObgaucmTs:

1) /25: 2) \/36: 3) ./0,16: 4) +/4900:
5) 4/0,04; 6) Jg: 7) 11—1~: 8) Ei.

25 16
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14.10. YUn npasnibHA PIBHICTE:

1) /900 = 30; 2) 4 = -2
3) /0,9 = 0,3; 4) J0,64 = 0,87

14.11. 3a ponomorow Tabnuui keazparie ABOnM@POBHX HATYPANLHHX YH-
ces ado KANLKYJIATOPA 3HAWIITE!

1) +/1296: 2) +/9409: 3) +2916; 4) /30,25,

14.12. 3aaiifiTL 3aHAYeHHA BHPA3y:

1) /64 + ~/25; 2) V9 - 0, 36; 3) 24100 — \/144;

4) /81 : ,J0,01; 5) —5,/0,64 + 3,9; 6) V52 — 25;

7) V67 + 82, 8) /0,25 — 0, 42; 9) A/2(0, 22 + 0,46).
14.13. 3uaiigiTs aHaAYeHHA BHpPA3Y:

1) V49 + +/9; 2) V4 - 4/100; 3) 24121 - V81;

4) 64 : |J0,25; 5) —5.0,36 + 2, 8; 6) 4102 — 82;

) \32 + 42; 8) 4/0,32 — 0, 09; 9) 4/5(0,42 + 0,64).

14.14. OfGuncniTs 3HayeHHA BUPA3Y:
1) 12 + a, akmo a = 4; —-8; -12;
2)vm + n, axkmo m = 0,09; n = 0,07;
3) x + 4Jx, axmo x = 49; 121;
4) 3+/b — b, sgmo b = 1,96; 0,04.
14,15, O0uncaiTe 3HAYEHHA BHpAaasy:
1) /16 — b, agkmo b = -9; 15;
2) 2Jm — m, axkmo m = 1,69; 0,49.

14.16. Posp’axiTE PIBHAHHA:

1) Jx = 2, 2) Jx = 0; 3) Vx = -2;

4) fx -3 = 0; 5) 2Jx = 8; ﬁ}%f:ﬂ.
14.17. Poap’axIiTh PIBHAHHA:

1)+fx = 1; 2) Jx = -3 3) Jx — 5= 0: 4) 3/x = 21.
E 14.18. Yn mae smicT Bupas:

1)\/12-14 —132; 2) 420092 - 20082; 3) +/10002 — 100127
14.19. Ina axHX 3HAYEHL X MAaE€ 3MIicT BHpaa:

1) %; 2) v/x2; 3) /x5 1) —J}c

O - 121
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14.20, Ina AKMX 3HAYEHBL |y MAE 3MICT BUpAa3:
1
1) v2y; 2) —pm 3) Vu°; 1) -2
;H
14.21. Poar’a:xiTE pIBHAHHA:

1}3~E+T=ﬂ; E}EE—4=G:

16
3) - = 4 4) T2x -5-14=0.
]ml':r:+3 )

14.22. Poar’sxiTs pPIBHAHHA:

1]%#‘3:—3:0; E}ZE+E={]:

14
3) = = 28; 4) 22x + 7 -6 =0.
) 7= ) 24/2x +

14.23. JIna axkux agaueHsL a Mae aMmicT BHpaas:

1) J-a?; 2) J—(a + 3)%; 3) Val® + 1; 4) Ja ?

a—a

14.24. Poap’a:xiTs piBHAHHA:

l}wﬂr—li=3: 2}J5+J;=3: 3]\]1+J2+JE=E.

14.25. Poag'site pieaaunsa: 1) \ﬂﬂx - 3] = 2) q’ﬁ + J_ =i

Brpatu gas nobmopenns

4a 3 2
L2 m e — '2 ]
14.26. CnpocTiTh BHpaas: T (a — 2) [{ﬂ P + i ]

14.27. Poap’sokiTh pIBHAHHA 3 JBOMA 3MIHHHMH:
1) x2 - 6x+ 9+ y2=0; 2)lx+2+y? +2y+1 =0,

Tigzomyiimeca qo bubuenna Hobozs mamepiany

14.28. IMogaiire v surngai ssuuaiigoro apoby abo mimanoro ymcna:

1) 0,3; 2) 0,25; 3) 1,2; 4) 2,5.
14.29. Tlogaitte pecaTkoBumM apobom:
1 3 1 1
1) = 2) = 3) 2—; 4) 3—.
) 2 } 4 } 5 } 4

14.30. BanumiTs 3BH4YaiHEMN Apid v BAMMAJAl HecKIHYEHHOr0D JAeCATHOBOIO
neplogHYHOro Apody:

2 3
1) —: 2
}3 }11

T D
. 3) —: 4) —.
}9 ]ﬁ

122

O



HEﬂﬂFﬂiHHJ KopeH. AIucH! Yuona

|.':i"‘ —

% Kummeba mamemamuka

14.31. llyx — cTapoBHHHA OJHHHIIA MACH, AKA BXXHBANACA B YKpalHl 3 KHA-

! FUX uyaciB 1 am A0 BOpPOBaJKeHHA MeTpHuHOl cueremu mip. Ii Bm-
KOPHCTOBYBAJIH 1A BH3HAYEHHA BpO:KailHocTl adDo mij yac 3aroTieil
ClIBCHEOTOCIIOAAPCHKMX TPOAVKTIB: [AJA BHMIpPIOBaAaHHA abixxd,
fopomHa, coni, Meay TOlO. JHAHAITE B IHTEPHET], CKINBKOM K1J0-
rpamam gopieHoe 1 nya. d'acyiTe, CKIJIBKH TOHH KapToIiuil 3i0paja
POAMHA 31 CBOEl 3eMeJIbHOl JIAAHKH, AKINO, 3a CJ0OBAMH HalCcTapIIo-

ro 4jieHa pojHMHH, Vpoxkail raptromial ckaas 150 noyais.

@ Likabi 3agaui — nomipkyi ograue
14.32. YUn icHyOTh TAKl nNpocTi 4Meaa x, y, 2 1 £, ANA AKAX MaE MicHe piB-
HicTe xyzt +4 = x2 + y2 + 22 + 127

§ 15. MHoxuMHa. YMCcnoBi MHOXKHHM

1. MHOYWKMHA Ta 1T enNeMeHTH

[lopATTA MHOMHHH € OJHHM 3 OCHOBHHX NOHATE MarematTnxn, Ilin
NOHATTAM MHOMUKU OVIEMO pPO3VMITH CVKVIIHICTL 00'€KTIB, 0 MAKTh
cninkRy npupoay (abo ob'egHaHMX 3a COLILHOK 03HAKOKW), cami o0'ekTH
NpH OLOMY OVIeM0O HAHBATH eAeMERMAMU MHONUHL.

JasBHYall MHOXXHHH MO3HAYAKOTE BEJHKHMH JATHHCHKHMH JiTepaMH.
Axmo, HANpPHKIAN, MHOMKHHA A cKJIANAEThCA 13 yHcen 1, 2, 3, a MHOXHHA
B — 3i amaxkis @ i !, To ne samucyiors Tak: A = {1; 2; 3}, B = {{@; !}. Yucaa
1, 2, 3 — eleMeHTH MHOXHHH A, a sHakn (@ i ! — eneMeHTH MHO®:HHEHH B.
Toit darT, mo uncao 1 HANEXKHTE MHOMKHHIL A, 3aNHCYIOTH 38 JONOMOTOI0
B¥e Bimomoro HaM cHMBoJaa €, a came: 1 € A. Tolt arkT, mo uncao 1 He

HaJexRHnTh MHOKHH]L B, sanucyiotrs tak: 1 € B,
MHOKHHEH, KITBKICTh €1€MEHTIB AKHX MOXHA BHDASHTH HATYDAJIBHHM
YHCJI0M, HASHBAITE CKIHYEeHHUMU .

MHDJ‘HHHF, AKA He MICTHTH JROJHOTO €JIEMEHTA, HASHBAKTDL ROPOMH ON)
MHOMNMUHON. I_ti NO3HAYAKTH CHMBOJOM ., TﬂI’E.,. HAOpHERJIanA, nNopo:sHbOR

MHOMHHOI € MHOMHHA KOPEHIBE pPIBHAHHHA ‘:r‘ = —1. Ile mosxkua sanucaTH
TaK: x € &,

MHOKXHHH, KIIBKICTE eJIEMEeHTIB AKHX He MOXHA BHPAZHTH HATYPAJIb-
HHM 9HCJI0OM 1 AK] He € NOPOKHIMH, HASHBAIOTE HECKIHYEHHUMU.

2. NMigMHOMKMHA

HHIII;G KOMEEeH eJeMeHT MHOMHHEH B € eleMeHTOM
MHOMHHEN A, TO KamyTh, [0 MHOXHHA B € nia-

MHOAHAHOK MHOMHHHA Aﬂ
4

danmucyiorek me Tak: B — A, CxemarTHuny inmwocTpa-
nixno nsoro akTy NoJaHO HAa MalwHEY 15.1. Man. 15.1
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(TTTTED Hexait A = {1; 2; 3; 4}, B ={1; 2}, C = {4; 5}. Toai muoxuna B
‘€ MiIMHOMHHOK MHOXHHEH A, To0T0o B — A. MBOoxkEEA C He € HiMHOMKH-
HOI MHOMHHH A, OCKIIEKH MHO¥HHA C MICTHTE eJIéMeHT — YHCI0 o, IO

He € eJIeMeHTOM MHOMKHHH A.

BraxxawTs, 110 NOpOXHA MHOMKHHA € NIAMHOMHHOK DYAL-AK0Ol MHOMH-
HH, TobTO & — A,

3. PauioHanbHi yucna

ITimi gmena 1 gpoBoBi uMcla YTBOPOIOTH MHOMKHHY payloHaibHuUX

Hucea.

MHOMHHY HATYVPANBHHX 4YHCe] NO3HAYAIOTH JiTepol N, MHOMHHY IIi-
JHX 49HCce)N — JiTepok £, MHOKHHY PATIOHANBEHHX 4YHCeJ — JiTepow Q.

MoscHa cTeepasyBaTH, mo a2 € N, g e Z, TeZ @ea@.

N, Zi(Q e HecKIHUEHHUMH MHOMHHAMH,

Byab-Axke panioHasbHe YHCA0 MOMHA IIOAATH V BHLIAALL —, e m —
n

olie 4ucjao, n — HATYPAJLHE 4HC0.

9 ,1_ T . b o, =2_-1

H I9=— === -H=—3 -0,2= — ]
i 3 3 1 10 5

PanionansHl yncaa MOMHA TAKOMK NOJATH V BHIVIAAL JECATKOBROTO Jpo-
Oy. [lna nsoro AocTaTHLO YMCENRHHEK Apo0y NOALINTH HA HOTro 3HAMEHHHUK.

Hanpurnan,
3 -D 8
— ﬂ‘gl?ﬁ.: —_— = _1125; e —— ﬂ-. 242424!1! = ﬂ-l {24}l'
8 4 33

B ocrTanHbOMY BHNAAKY MH OTPHMAJH HeCKIHUEHHHWH JeCATHOBHH ne-

; ; 3 ., -0 ; :
plogmyHud apid. Jpodbn — 1 — TaKoXK MOMHA IOJAATH YV BHUNIAA]L HECKIH-

YeHHHUX JecATKOBHX NeploHYHHX ApobdlB, JONHCABINH NpPaBOpvVY AK JeCHAT-
KOBl 3HAKH HeCKIHYeHHY KLIBKICTEL HVJIB:

g = 0,375 = 0,375000..;

_Tﬁ = =123 = -1,25000...

Orxe,

KOMHe palioHanbHe 4HCJI0 MOMKHA MOJATH YV BUTIIAAI HecKiHYeHHOIO
NecATKOBONO NepiofHdyHOro Apody.
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CopasmryeTscsa i oDepHEeHe TBEPIKEHHA:

KOMHHH HeCKIHUYEHHHH [OeCATKOBHH IIeplogfMYHHH Apid € 3anrAcoMm
AeHAKOro Dﬂﬂiﬂﬂﬂﬂbﬂﬂrﬂ THCOA.

Hanpurnap,

1] Eﬂnﬂq--lr = 152 - E = E; ﬂ.{E} = 1: _]-pl:]-E} = _li-
10 5 3 a3
Y npasunsHOCTI UHUX piBHOCTEH JerKo NepeKoHATHCH, BUKOHABIIKN Bij-
NOBijiHe HiJIeHHA.

4. lppauioHansHi yucna

Ane B MaTeMaTHIll ICHYIOTE YHCAA, SAK]I HEe MOMHA JANUCATH V BHArasal
m ;
—, e m — Iine 4Hci0, 4 1 — HATYpankLHe,
n

. . m -
Yuena, AKI He MOMKHA J4lHCATH V BHIIANI —, e m — Iine 9HCIo,
n

& n — HaATYpPaAJbHE, HA3ZHBAKTH ippuqiﬂunnbuu.uu HUCAAMU.,

IIpedrike ip oaHauae zanepevyeHHHA, TOOTO ippayioHaAbHi — 03HAYAE HE
panioHAILHI,

Hanpuxnan, ippanioHalbHUMH € 4YHCIA T, -J'E, —\,E Tomo. Habnn:xe-
Hi 3HAYEHHA TAKHX YHCe] MOMHA 3HAXOAHUTH 3 MeéeBHOKW TO4YHICTIO (TOG-

TO OKPYIJIeHHMH JI0 IeBHOI'O PO3paAAy) 3a A0ONOMOrolw Kaiaskynaropa abo
KoMN IOTepa:

m=3,1415926: J2 = 1,4142135: T = -2.6457513.

Ko He ippanioHaneHe YHCI0 MOMHA NOJATH YV BHIIAAL HECKIHYEHHOTO
IecATKOBOr0 HenepiogwuyHOro apody.

5. JiAcHI ynucha

PanjonaneHi unena pasoM 3 ippanioHANBHHMH
YHCAaMH VTBODHIOTE MHOMHHY dildcHux wucen. -

o : ....-' ..--__ e “."...I R 'III
MuoxHHEY AIHCHHX YHCeJ NO3HA4YawTh JdiTepowo R. [ Ff - -6 \l |

. . .
OcrinbKk® KOMHe HATYDAJBHE YUCA0 € Ninum yme- | [ 1L NJ } o
JoM, TO MHOMHHA N € DNigMHOMHHOKW MHOMHHHA £, \ \ et ot
" @ 5 e __i-' i
Awpanoriuso mHOHMHA Z € DNiAMHOMHHOKW MHOMH- i

HE @, a MHOXKHHA @ — NiIMHOXHHOK MHOMHHH R e
(man. 15.2). 1B
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IppanionansHl 4mncaa, AKI 3a0MCAHO YV BHIVIAJL HeCKIHYEHHHX Heme-
PIOAMYHNX JeCATKOBHX Apo0IB, MOPIBHIOKTE MIXK coD0K 3a THMH cAaMHMH
NpaBnJiaMH, 0 i CKIHYeHH] JecATKOBl apodn. Hanpunkaan,

J2 > 1,4 (602 =~ 1,41); /T < -2,6 (60 —/T =~ —-2,63).

6. ObuncneHHA 3HaYeHs BUPA3IB 3 AINCHUMK YUCaMmK

¥ aagavax mpakTHYHOTrO aMicTy milicH] uHena (118 BHKOHAHHA apHpMe-

THYHHAX J1H 3 HHMH) 3aMIHIOIOTE Ha 1XH] HAOMH¥XeH]l sHAYeHHA, OKDVIJIeHl
IO NeBHOTO PO3pHANY.

3 3 TOYHICTIO A0 THCAYHHX.

. Poag'azamuHA.

?;_“ " % + /3 = 2,3562 + 0,3333 + 1,7321 = 4,4218 = 4,422.

SJAVBAMKHMO, 0 AJMA [A0JABAHHA, BIJIHIMAHHA, MHOMeHHA, ALJIeHHA

i migHeceHHs N0 CTeneHA AIHCHHUX YHCen AiOThL vel BaacTHeBocTl Ta obMme-
FEeHHH, 10 | AaA A1f 13 panloHANLHHMHE 4HCIaMH,

Bupasu, nio MIicTATE SMIHHEY i 3HAKOM apHdMeTHYHOTO KBAJADATHOIO
KOPeHA, HAHBAKITE IPPAIOHAIbHUEMU SUpasami,

o pe [MoHATTA 4YMcna 3'ABMNOCA Oy#e nasHo. BoHo € ofHMM
A Ue payie... 3 HaR3aranbHiwmX NOHATL Matematukn. MotpeBa y BuMipio-
= = = BaAHHAX Ta nigpaxyHkax 3ymoBWNa NOABY OOOATHWUX pauio-
HanbHKX yucen, Came ToOi BUHWKNK | BUKOPWUCTOBYBANWCA HatypaneHi Ywcna t1a apobosi
YWCNa, AKi poarnafany AK BiAHOLWEHHA HaTypanbHUX YKMcen.

HacTynHuM eTanom Po3BUTKY NOHATTA YWCNa € BEeAeHHA Y NPaKTHUKY BiO'EMHUX YUCen.
Y OasHbomy Kutal ui yvcna a'aeunuca y Il 1. go H. e. Tam yminu aonaeati | BigHiMaTK
Bin'emHi yucna. Big'emHi yucna Tnymaunnu sk Gopr, a gogatHi — Ak mainHo. B Wil y VIl et
Wi Yyucna cnpuiMmani Tak camo, ane wie i aHanu, RK IX MHOXATH | iNUTK.

[aeHi BaBMNOHAHKA We BNUabko 4 TWC. POKIB TOMY 3HanNW BiANOBIOL Ha 3anUTaHHA:
aAkolo mae GyTH cTopoHa KkBaaparta, wob AWoro nnowa agopisHweana S7». BoHn cknanu
Tabnuui kBanparie YWMCEen Ta KBapaTHUX KopeHis. BaBUNOHAHW BUKODWCTOBYBANK A Me-
Ton gobysaHHs HaBNUMEHOTD 3HaYeHHA KBaJpPaTHOMD KOpPeHA i3
Yucna S, AKe He € KBafpaToM HaTypansHoro Yyucna. CyTe MetToay
nonsrana B TOMY, WO Yicno S 3anwcyeanu y Burnagni a2 + b, ne
yucno b Byno OocuTe ManuMm NOPIBHAHO 3 &°, | 3acToCoBYBaNM

thopmyny

JS = a2 + b =u+i.
20
Hanpuknag, 3a uMMm METOLoM:
J102 = V102 + 2 ~ 10 + —2 =101

MNepesipumo TouHicTs peaynsraty: 10,12 = 102,01.
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Takuin metoq ob4yucneHHA HaBNUKeHoro aHavYeHHA KBaAPaTHOMO KOPeHA BUKOPWCTO-
syeasca i y Jaeniin Mpeuii. Moro getansHo onncae Mepor Anexcaqdpidcexud (1 et H. &.).

B enoxy BinpogxeHHa (XV — noy. XVl cT.) eeponefcbil MaTteMaTHKW NoaHavyanu Ko-
piHe NaTMHCLEKMM cnoBoM Radix (KopiHe), NOTIM — CKOpOYeHo — NiTepoo K. Tak 3'ABMBCH
TEPMIH «paguKans, AKMM HA3MBAKThL 3HAK KOpeHA. 3roaom AnA NosHavdeHHA KOpPeHa cra-
N BUKOPWCTOBYBATH Kpanky, a noTtiM pomBuK. Yepes AeAkWiA Yac — yxe 3HaK v Ta ropu-
30HTANLHY PUCKY Haa nigkopeHeBMM BUpazoMm. 3roaom 3Hak v | pucky Byno ob'egHano,
| Cy4acHi maremMartuki CTand BMKOPUCTOBYBATW 3HAK KBaApaTHOMD KOPEHA Y 3BUYHOMY

HaMm BUrnNaai: 'J_.

(o

 p O

AKi Yucna yTBOPIOHOTL MHOXMWHY pauioHansHux yucen? O Hkl Yyvcna yTBOPIOOTE MHO-
HUHY QiAcHUX yucen? O Y purnani saxkoro apoby MoxHa nogatv Byob-fAKke pauioHanbHe
yucno? O AK MOXHa 3anWcaTh KOXHWA HeCKiHYeHHWA OeCATKOBWA nepiognyHuiA apib?
O Axi yvcna Ha3MBaKwTeL ippauioHansHUMKU? O Y AKOMY BUIMALI MOXHA NOOATH KOMHE

ippauiosansHe Yucno?

4

15.2.

15.6.

Posb saximb 3aga4i ma bukoHaume bnpadu

15.1. (Veno.) Un npaBunsHo, 10:

1) 5 — HaTypajibHe YHCIO; 2) 2,1 — uine umucno;

3) \E — panioHAJNbHE YHCIO; 4) -g — OiicHe YHciao?

Iz uncen ﬁ; 0,222...; 52; -2,(4); n; 19; —-3,7; 0; —'JE; —E% BHITHIIITE:
1) HaTypansHI yHCIa; 2) nini HeBiA'EMHI YHCIA;

3) panioHanbHl BiJ eMH] YHCA; 4) ippaunioHankHl YHCiAa.

. I3 uncen 8; —'ﬁ; o g; J1T; 3,(7); «.ﬁ_ﬁ; ] %; 0; 5,137 BunMIIITE:

1) HaTypanbsHl YHCIA; 2) 1l HeJoAATH]I YHCIA;
3) pamioHanbHl JOJATHI YHCJIA; 4) ippanloHansH]1 YHCIA.

15.4. llopafiTe yHcN0 AK BIIHOINEHHA IILJIOTO YHCJA JI0 HATVPAILHOTO:
1

1) 31; 2) —8; 3) 2?; 4) —o,1.
. HogaiiTe uBeno AK BiAHOIIEHHA [LIOr0 4Meaa A0 HATYPAJBHOO:
1) -21: 2) 10; 3) —3%; 4) 2,8.
o MHOMHHHA {-I- 3 E E E E} BHILTITE MiIMHOMKHHAY:
g9 8 5" 8" 1 '
1) npasRIALHEHNX ApobIRE; 2) HenpaBHJILHHUX ApoDiB.

. 3 muoxunn {27; 36; 48; 19; 2; 11} suainite miAMHOKHHY:

1) napHUX 4uces; 2) HenapHHX YHCeJ.
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O
15.8. llopaiiTe umcao % Y BHIMIAAl HeCKIHYEHHOr0 JleCATKOBOTO JApody
H OKpPYTIAITH HOro:
1) no coTux; 2) T0o THCAYHHX.
15.9. IlopaiTe umcno % Y BHIVIAJIl HECKIHYEHHOro [EeCATKOBOTO Apody
H OKpYIiiTh HOro:
1) no cornx; 2) 10 THCAYHHX.
15.10. (Vewo.) Un npaBunbHO, MIO:
1) 7T & N; 210 e Z: 3) o & @ 4) 32 € R;
5)-39¢N; 6)-92e¢Q 7)-317T¢R; 8)v3c@;
9) V64 ¢ N: 10) —/27 ¢ R: 11}\(%4;3; 12) 1%e@?
15.11. llopienaiiTe:
1) 1,366 1 1,636; 2) 2,63 1 —-2,36; 3]_% 1 0;
4)n i1 3,2; o) -x i —-3,1; 6) 1,7 1 1,(7);
7) —1,41 i —/2; 8) /3 i 1,8: 9}2% i 2,(39).
15.12Z. IlopisHAaiiTe:
1) =2.17 1 =2,71; 2)0 1 lll_ﬁ; 3) 2,(3) 1 2,3;
4)2 i 1,4; 5) =3 i -1,7; ﬂ}% i 0,(08).

15.13. 3naliniTs HabaM¥eHe 3HAYCHHA BHPA3Y, OKPYIVIHBIIH 3HAYECHHA KO-
peHsA A0 COTHX:

1)417 + 2,12; 2) 3,18 — /5.

15,14, 3panmiTes HaAOJHKeHe 3HAYEHHA BHpaay, OKPVIVIHBIIH 3HAYEeHHA KO-
peHA 0 COTHX:

1) /3 + 4,17; 2) 4,82 — /11.
15.15. Muosxuaa A ckinagaerbes 3 kopedis pisaauusa Ox =7, o ue za
MHOMHHAT

_Ii-l 15.16. YUu npaeunsno, mo A © B, aruo:
1)A={; B={1 & 5}
2) A={A @F; B={5; O 1)
NA=2;B=1{1 & 3)
4) A={w; B v} B={ak

2) A — MHOMHHA NpocTHX YKcen; B — MHOMXHHA HATYPAJTBHUX 4YHCE;

6) A — MEOMHHA IMIIHX YHced; B — MHOXKHHA HATYDAJTLHHX YHCEH,
KPATHHUX 49Hcay 57
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HEHﬂFﬂtI‘IHJ KopeH. AIucH! Yuona

|_':i,._ e
15.17. Yu npaennsHo, up C c D, armo:
NC={; T D={1; 5 17} 2)C = {a; 6}; D= {a; 6; B; r};
NC={m n; l}; D=2, 4}E={ﬂ: O} D = {A; D}?
1

15.18. PoamicriTe v nopaaky conaganaga aucaa: 0,11; 0,(1); 0,01; ﬁ: E

15.19. PoamieTiTe v nopsaky apocranns uuena: 0,(2); 0,22; i; %: 0,02.

15.20. Yu npasnnksHoO, 10
1) cyMa ABOX MLTHX YHCeJ — [OL1e Y4HC0;
2) yacTKA ABOX PALIOHAJBHHMX YMCeJ — YHCJ0 PAIIOHANLHE;
d) OvVab-AKe [iJae YHCJI0 € HATVPAJTLHHUM;

4) MHOM¥HHA MIHCHAX 4YHCEJ CHJANAETHCH 13 JOJATHHX 1 Bl EMHHX
qHCEeNn?

15.21. anuuiTe TpH panioHANBHUX YHCIA, L0 MICTATHBCH MiM uHCIAMM

1,55 i 1.(5).
15.22, 3anumriTs ABa panioHAJNBHHX YHCJIA, D0 MICTATHCA MiX 4YHCIAMH
2,333 1 2.(3).
B oo b -
E 15.23. BuxopucToBVIOUH (OpMYVIY J.;&'— = J.-:I +b=a+ YR, 3HAHIITE
a

CTOPOHY KBajJpaTa, nJoma saxoro gopisaioe: 1) 39 em?;  2) 83 am?.
IlopieaaiiTe BiANOBIAL 13 YMCAOM, IHAHIEHHUM 34 JIOIIOMOr0H KAJb-
KVJIATOPA.

15.24. [loseniTs, N0 YHCIO --J'E.T € 1ppaliloHaAJIEHHM.
15.25. HoBeaiTs, 110 YHCIO \.r'ﬁ € IppauioHaNbHUM.

\O) Bnpabu grs nobmaperns

15.26. Poap’axiTe pIBHAHHA:

1)x2-16=0; 2)4xZ-9=0; a}i—xﬂﬂl; 4]3_—::2:11
16 25

15.27. 3 micT M i N ogHOuacHO HasyveTpid ofHH OJHOMY BHIXAaJIH ABa AB-
romobini. Bigcrans Mix MmicTaMu DopiBHIOE § KM, HIBHAKOCTL aBTO-
mobinie — v, i v, (v kM/roz). Yepea f rog arromobini ayerpinucs.
Bupaaits f uepes s, vy 1 v,. O0uHCHiTE 3HAYeHHA {, AKINO 8 = 375 KM,
v, = 78 KkM/Ton, v, = 72 KM/TOJ.

@ Kummeba mamemamuxa

15.28. Opna murapka pviteye 25 Mr pitaminy C. Sxmo aoauHEa He KVDHTS,
aje nepeOVBATHME B NPHMIIIEeHH1, J¢ KVPATH 1HNII, YIOIpOJOBM TONH-
HH, TO JJA Hel [le BCe 0JHO, 0 BHKVDPHTH H camii 4 nurapkn. CKink-
kH Bitaminy C sTparHTh MapmHa, AKIDo nepe0yBaTHMe B TAKOMY
npumimersi 1,5 ron?
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‘O Uikabi 3agaui — nomipkyi agraqe

15.29. [Iea rpasnl no 4epal DepyTh 3 KYIIKH KaMiHI. 3a DpaBHJIAMH I'pH
N03BOJIAETHLCA 3a OJAHH Xig Opatm 1, 2, 4, 8, .. (OvIb-AKHH CTENiHB
NBiHKHN) KaMiHNIB. Burpae Toi, XTO Bi3bMe OCTAHHIH KAMIHEIb. XTO
nepeMoye B IIIH rpl 3a NpaBHMIbHOI cTpaTeril, AKINO NOYATKOBA
KiNTBKICThE KAMIHIIIB V KVIII JOPiBHIOBATHME:

1) 2016; 2) 20177

§ 16. Toroxuicte (Va)? = a,a = 0.
Pieuauua x°=a

1. TotoxnicTe (Va)? = a, a > 0

Haranaemo, mio naa Beix agaveds a = 0 piBHicTE \E = X € IpaBUILHOIO,
AKINO BHKOHYIOThCA ABl ymoBH: 1) x = 0; 2) x° = a. [lizcTaBHBINH B OCTaH-
HID0 PlBHICTL 3aMICTEL X HOro aanuc v BHrIAml ﬂE , OJJePIUMO TOTOMHICTE

(Wa)? = a.

Hna byas-akoro a = 0 copaBJMyeTsCHA TOTOMHICTD

: : J
1 ETE 2) (1D 3}[—%@]: 41[—£}.

- Pose’azanua. 1) T2 =1,
2) (V11)2 = (-1)2 - (¥11)2 =111 = 11;

1 s e 1
3) [EJE] =[§J . (+/18)% =418 = 4,5,

4}[ «ET (B

2

3
22 4

3
Bidnosiow: 1) 7; 2)11; 3)4,5; 4) 1

2. PiBHAHHA x° = a, Oe a - QeAKe Ynucno

PoarnsueMo pieHAHHSA X% =a, jle a — jedKe YHCIO.
OcrinbKH KBAAPAT YHCJIA He MOMe JOpiBHIOBATH Bij'eMHOMY uHeCIy, TO,

ko a < 0, plBHAHHSA x¥? = g He Mae pnan‘ﬂai-:in, 10 MOMHA 3ANUCATH TAK:
x e .,

Axmo a = 0, To exHHUM KopeHeM piBHaAHHA x° = 0 e uncao 0.
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Kesadpammui kopeHi. AllcHi Yucna

)
fAkmo a > 0, To KopeHAMN PIBHAHHA X° = g € yMeja Va i —\E. Cnpaspi,

(Wa) =a i (—Ja)? = a. A6u BneBEMTHCH, 110 pisuauna x2 =a, ge a > 0,
IHIINMX KOpeHiB He Mae, 3BepHiMocs 0 rpadiuHol inTepnperanil iioro poss’s-
ayeanua. [Tobyayemo rpadiku dyaxuiii y = x* Tay=a, e a > 0 (man. 16.1),

rpadiku nepeTHyaHcH Jumie apivi: v Toukax 3 abeuucamu J'E i —JE \

.
M — —g— e m—— — g — T c— — p— —

edig+—+—-0 R L

CrcTeMaTH3veEMO aHI Mpo pPO3B'A3KH PIBHAHHA X* = @ V BHTJIALL CXeMH:

Man. 16.1

x%=a, a — uncao

fAxmpo a > 0, To Axmo a = 0, Awximo a < 0,
- 5 =_.\|||'E' Tox=0 TO KOPEHIB HEMAE

- 1] IE - — 'B;, 2} IE — -T; 3} Iﬂ — 'iF; 4} [EI + 1]3 - 25-
Poze’'azanna. 1) x, = -Jﬁ =3, x, =9 = -3;

2) piBHAHHA He Mae KOpeHiB, TobTo ¥ £ J;

3) x; = ﬁ y Xg = -J*:T . I1i kopeHi € ippamioHANTLHHMH YHCJIAMH;
4) maemo: 2x +1=+25, abo0 2x +1 = —-,rrﬂ_ﬁ,

2x+1=25, 2x 4+ 1 =-5,
2x =4, 2x = -0,
gl x==-3,

Orsxe, pIBHAHHA MAa€ JiBa KopeHi: x, = 2; x, = —3.
Bidnoside: 1) 13; 2) @; 3) +J7; 4) 2; -3.
O 131




rO3IAOLN 2

O

i Ona AkMx 3HaYeHb a € NPaBWNBEHOK PIBHICTL {-JE )¢ = a? O Yn mae KopeHi piBHAHHA

*

i
o

=g Ao a<0 a=0 a>0, i AKWO MaeE, TO CKINLKA?

g Po3b axims 3agaui ma bukoHaime npabu

16.1. OBumcHiTh:

16.2.

16.3.

16.4.

16.6.

16.7.

16.8.

16.9.

132

1) (V7)% 2) (+/0)% 3) (+/2,9)%

SHANIITE 3HAYEHHHA BHPA3Y!

1) (V6)% 2) (+/5,3)2.

(Vewo.) Un mae KopeHi piBHAHHSA!

1} 2t =9 2) x2=4T; 3) x2 =0; 4) x2 = -T?
Y1n mae KopeHl pIBHAHHA:
1) x2 = 25; 2) x2 =-107
16.5. 3raliijlTs 3HAYEHHA BUpaay:
2
1) (V7% 2) V11 - 4/11; 3}(%«:’5] ;

2
5) =5 - V2 - V/2; 6) 0,3 - (—/10)2 7) (iJ :

Ob9HCIITE:

1) (11)% 2) V19 - 19; 3) (247)%

2
5)-7-43-V3;  6)0,2-(~5)% ?}(ﬁ];

O0uHCTITE:

2
1) (/15)% — 3,8; 2) 5[—&] ;

2
3 i 1 ;
EJT-[B}, 4;514’%11.

SHAHMAITE 3HAYEHHA BHpAa3y:

2 2
1) 2,7+ (13)%2 2) E[E] . 3)12: {—‘E] ;

Poar’aiThs pIBHAHHA:

1) x* = 25; 2) x* = 0,36; 3) x*=121;
4) x% = -9; 5) x2 = 11; 6) x2 =%.
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Keadpamtui kopexi. AiUcHI Yucna

=
16.10). Poap’axiTe piBHAHHA:
1) x% = 49; 2) x2 = 0,16; 3) x2 = 169;
4) x2 = —-4; 5) x2 = b; 6) x2 = —B~
16
16.11. 3uaiigiTs KopeHi piBHAHHA:
1) x2 = 0,05 = 0,04; 2) 24 + x2 = 25;
3) x2+ 12 = 0 4}%:.2:?.
16.12. Poap’axire pIBHAHHA:
1) ¥2 + 0,01 = 0,26: 2) x2 - 14 = 2;
3) 17 — x% =0; 4) —i.rﬂ = .
16.13. YIn sanemuTs rpadiky dyveEELil y = x2 Touka:
1) M(\5;5);  2) N(T; T);
3) P(—/3;3);  4) T(4/10; 1/10)?
16.14. 3uaijiTs CTOPOHY KBajJparta, ILIOIA AKOrQ JA0OPIBHIOE:
1) 36 cm?; 2) 49 nm®; 3) 0,09 m2; 4) % oM,
|3] 16.15. O6uncairs:
1) (—(+/5)2)% 2) (24/5)% — (5+/2)%
1 mg 1 .
3) 36 {-EJF] —E{EJE}E; 4) /59,29 + (EJ:H] :
4 [25 3 3 |8 ‘
o - 2, ol frecoci| (R e G 152
5) (-35) — 3(/5)% ﬁ)[ : 32] [4 g]-
16.16. Ob4HCHITE:
1) (7)) 2) (3JT)? - (T4/3)%
1= 1 ?
3) 1&[—5-.!"?] +E{4J§}E; 1) /70,56 —[EJE] ;
a o) ( 5 [36)
5) (5:2)% — 5 - (—2)% B} | = b N i
) (5§2)2 - 5 - (—/2) 1[31’ln]+[ : EE]
16.17. Poap’samiTs piBHAHHA:
1) (x — 2)2 = 36; 2)(y+3)=4; 3) (x — 1)* = 0;
) (x+ 3P =" 5][ —E]E=~4—' 6) (x + 5)2=-9
& b y g E.l'l' = -

O
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16.15. Poar'axIiTs pPIBHAHHA:
1) (x + 1)2 = 186: 2) (y — 2)2 = 25; 3) (m + 2)2 = 0:

e = e
) "Tog (HeTarsss

16.19. HaseniTe npuknaj piBHAHHA BAMIALY x° = g, Ae ¥ — 3aMmiHHA, @ —
4YHCJI0, AKe:

1) mae oanH 1NN KOPiHE;
2) Mae IBa MIIHX KOPeHIl;
3) He Mae KOpeHIE;
4) Mae ABa pallOHANBEHHX KOpeHi;
D) Mae KopeHl, aAJle BOHH He € PAIlOHANBHHMH.
16.20. Poap'axiTs piBHAHEA:
'} s S 2 2) (2x — 3) + (2x + 3)? = 20.
6 x—1
16.21. Poag’sisiTs piBHAHHA:
x -2 12
VTE Tzed
E] 16.22. Poap’axiTh piBHAHHA:

1) AT+ 2 + 22 = 3; 2) 2|x2 — 5| + 8 = 5.
16.23. 3uaiiniTe KopeHi piBHAHHA:
DVl+Ve2+4 =2  2)2k2-4+1=11
16.24. [Ina axkux 3anadeHs b cOpaB/yeTHCA PIBHICTE:
1) (b)? = -b; 2)(Wb-42 =b-4;  3)b(Wb)? = b2

16.25. [Ins axux sHavens m pieaaaHs mx? = 1:
1) mae ngBa KOpeHi; 2) Mae 0IMH KOPIHbL; 3) He Mae KopeHis?

@ Bripatu gas nobmopenns

16.26. Cuopocrits BHpas: [I .o g) : [EI . ]

3 2
4) (x — 2)* = 3; 51[#'—] =

2) (3x + 1)2 + (3x —1)2 = 4.

x —2 x—2
16.27. Bigomo, mpo 2x — 4y = 1. 3HangiTs 3HAYeHHA BUpaay:

4 == 2 _ 4y
x —2y 53 2,0x + dy

1)

Tligzomyimecs go bubuenns noboeo mamepiany

16.28. [lopieraliTe 3HAYEHHA BHpa3iB:

e G 25 . 25
4'9 ] 4—' g' — ] i
2 ' : V36 ' V36
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Keadpamtui kopexi. AiUcHI Yucna
O-

16.29. 3nanigiTs 3HAYEeHHA BHpAasy:

4 3
1) [-2,5 + [3,7}; 2) EH_E'
16.30. Cnpocrite Bupas: 1) ‘5-:1], argmo a = 0; 2) !Th, agmo b < (.

Kummeba mamemamuxa

16.31. llouaTkoeuil poamip aenozuty BRaagaunl ckaas 20 000 rpa. Yepes
JBA POKH BKJAJHHMIA 3aKpHJa JEeNO3HT, OTPHUMABINM 34 HUM KOIITH
B poamipi 25 088 rpa. da AKOI BIICOTKOBOW CTABKOH 0yaA0 BIAKpH-
TO Aen0o3uT, AKI0 BIICOTKHM HAPAXOBYHOTHECH OJAMH pas HA plK Ha
NOTOYHMI PAXVHOK (TAK 3BAHI ¢BLACOTHKHM HA BICOTHH»)!

O Uikabi 3agaui — nomipkyd ogHaue

16.32. (Kuiscexa mamemamuiHa oaimniada, 1989 p.) lleoe rpasiie no gep-
3l aailcCHIIOTE X1 38 TAKUMU NPABHJIAMH: V KIITHHKAX HeCHiHUeH-
HOr'0 apKyIla OJJMH rpaBelb CTABUTE XPeCTHKH, A APYIrHd — HYJHUKH,
Hu moske Apyrui rpaseiisk rpaTé Tak, 100 nepuinii HiKoaM He 3Mmir
3aN0BHUTH XpecTuraMu axuiics keaapar 2 x 27

§17. BnactueocTi apudMEeTHYHOro KBAAPaTHOro KOpeHs
1. KopiHb 3 gobyTKy
ITopieEAeMO 3HAYEHHA BHpa3iB 44 -9 i «J'E : Jﬁ:

4.9 =488 =6, J1-J0=3.8=8

Maemo: V4 - 9 = +/4 - /9, Tobro Kopies 3 no0yTHY JABOX YHCe] JOpiBHIOE
AoDYTKY IX KopeH1B, Taka BIACTHRICTEL COPABMMKVETLCH JIA J00YTKY OVAL-
AKHY JBOX HEBIT eMHHX YHCE.

,{1\ Teopema (Dpo KopiHb 3 J00YVTEY). Kopius i3 7o0YyTKY IBOX HeBLT €M-
HHX YHCeJ JOpPIBHIOE ToOYTEY KOpeHIB i3 IIHX YHCeJ, ToDTO SARIIO
a=0ib=0,T0

Jab = \a - b.

Hoaederina. Ockinekn a = 01 b = 0, To BHpasH JE i *J'E MAIOTE 3MICT,
HpUYOMY -JE = 0, JE = (). Tomy \EJE_I = 0. KpiMm Toro,

a -b)* = (a)? - (b)* = ab.
Maemo: J,; Jﬁr_ = 0 1 I:JE = -J"E_JF = ab, Topi, 3a o3HaueHHaM apudme-
THYHOTO KBajgpaTHOro Kopens: \ab =+/a -b. W

IloBeseHa TeopeMa MOIMHPIOETHCA 1 HA BHOAJOK, KOJH MHOMHHKIB ITijg
JHAKOM KOpeHA TpH 1 OLnkIne.
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Hacaipox. Kopiae 3 nobyTKy HeRil'eMHHX MHOMKHHKIBR JOpiBHIOE
No0YTKY KOpeHiB i3 HMX MHOKHHKIB.

Hosedenna. MoepenemMo mel HaclHifoK, HANPHKJIAA, AJA TPhOX YHCEJ]
a=0,0b62=20, ¢ 0. Maemo:

Jabe = J(ab)e = Jabe = JaboJc. m

Sayasaxedna 1. OueBnaHO, 10 BHpPAS JJab Mae amicr 3a yMoBH, Koam
ab = 0, robro konu a i b sigminHHI Bi HYAA YHcla, TO e YHCIA OJHOIO
3HAKA, A4 3HAYNTE 1 ToAl, KoaM obuael aMiHHl a 1 b Big'emHl. ¥ nsomy paazi

TOTOMHICTE, AKY MH PO3rIAHYIN BHINE, HAOYBaE BUrIALY Jab = +J—a - v—b,
ne —a = 01i-b =0, Bpaxosyioun o0DHJIBA BUNAAKH, MOMHA JANHUCATH, 110

Jab = fla| - 5], ze ab > 0.

1) V25 - 36 = /25 - /36 = 5- 6 = 30;
- 2)4/32-72=./(16-2)- (36 -2) =/16 - 36 - 4 = /16 - /36 - /4 =

=4-6-2 =48,

Aximo B pisgocTi Vab = Ja - JE NOMIHATH MICIIAMH JiBY 1 IpaBy YacTH-
HH, TO OJepPEHMO TOTOMHHICTE:

Ja -Jb =+Jab, nea >0, b = 0.

JobyToK KOpeHiB 3 HeBig eMHHX YHCeJ JOPiBHIOE KOpeHKI0 3 Ho0VTHRY
OHX YHCEe].

QIIIITED V2 I8 = 2718 = 36 = 6.

2. KopiHb 3 apoby
Poaraaremo xpajpaTHHi KOpiHBb 3 Apo0y.

{[ Teupeua Opo KOplHEE 3 apody). Kopias 3 apody, YHCeIBHHEK AKOTO
€ HeBiI'€eMHHMM, 4 3HAMEHHHEK — JOJATHHM, NOPIiBHIOE KOPeHID i3

YHCeJBHHKA, MOILIeHOMY HA KOPiHE I3 3HAMEeHHHKA, TOOTO AKIIO
a=01ib>0, T0
a +a

i a

Hoaedernna. Ockinekn a = 01 b > 0, To BHpasn \E i -JE MAKTH 3MICT

Ja

iva >0,vb>0. TGMF“J_E = (., Kpim ToOro,
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Keadpamtui kopexi. AiUcHI Yucna

O-
2
Va| (Ja)?! _a
Vb ) (b b
a Ja| a
Maemo: =20 i |—=| =—. Toai, 3a ozHaueHHAM apudMeTHUHOrO
Vo [I] - s

o

— ’f i BT ORI o

Jaysaxenuia 2. Hx 1 B zayeaxesHl 1 (c. 136), TOTOMXHICTE, AKY MH
TINIBKH 1[0 PO3rJAHYJH, MOXHA 3AlIHCATH H TaK:

a _
J;-Jﬂ,nen.b 20,bz0.

i i
ArKmo B piBHOCTI J; = JE NOMIHATH MiCHAMH JIBY I MpaBy 4YacTHHH,

TO OAePAEHMO TOTOMA HICTh:

%=J§,n¢u‘%ﬂ,b}ﬂ.

Yacrra, 4YHCeNLHHMK AKOlI € KOpeHeM 3 HeBij'eMHOro 4Hcjaa, a 3HA-
MEeHHHK — KOpeHeM 3 [JOJATHOr0 YHCJA, HOPIBHIOE KOPEHIO 13 YacTKH

NWX YHCeJl.l.

ot L EUIE S N RN CEE OB

3. KopiHb i3 kBagpaTta Ta CcTeneHs
Poarnanemo, AK A00yTH KBAJAPATHHH KOpPIHL 13 KBAApaTa.

(1‘ Teopema (onpo wopies i3 KBajgpara)., /laa Oyas-AKoro 3HAYEHHA 4
CNPaBIKYETHCH PIBHICTE

., L2
Hoeedenna. la| 2 0 i ‘ﬂl = a* gna GyAbL-AKOro @, TOMY, 33 O3HAYEHHAM
ApH(METHIHOTO KBAJPATHOTO KopeHA: a? = a, W
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m 1) "EE = |Ti =T; 2) -|.||'{—3 _ |—3I = 3.

Poarnaremo KBpagpaTHHH KOPIHB 13 CTENEHA,

cl\ Teopema (npo KopiHk i3 creneds). JAaa Oyas-AKOro 3Ha4YeHHA 4
| HATYPAJABLHOIO YHCAA k cHpaBIEyeThCH PIBHICTH

Jazk = ‘u""l.

o p—

IHosedennsa. ya2t = \/(a*)?. 3a Teopemolo nMpo KopiHbL 3 KBaApaTa, Mae-

Mo: +J(ak)? = a*|. Orxe, Va?* = ‘ﬂ*‘. 5
O6umennTh: 1, 71,

" Poae’szanna. 1,74 = \[(1,72)2 = [1,72| = 2,89.

Cnpoerurn Bupaa: 1)va'?;  2)./p®, ne p < 0.

' Poag'azanna. 1) ya'? = f(a%)® = ia“‘. Ockinskn a® > 0 ana Gyab-AKoro

- a, To ‘aﬁ‘ = af, Orme, val? = ab,
2) J_ITE = J(p?) = ‘p‘*‘ Ockinekr p < 0, To p? < 0, a TomMy ‘pﬂt = —p9,

Orxe, axmo p < 0, o 4 p® = —p3.
Bidnosios: 1) a®; 2) —p°.
(o CdopmynioiiTe | goBenite Teopemy npo Kopib 3 aobyTry. © Yomy nopisHioe nobyTok
U kopesia? © CcdopmMmynioiTe | goseaite Teopemy npo kopiHb 3 gpoby. © Yomy gopisHioe
« 4acTa kopeHia? O CdopmynioiTe | gosedits TeopeMd Npo KopiHb i3 kBagparta Ta Ko-
piHb i3 cTENEHR.

§ Fo3b aximb 3agaul ma buxonaime bnpabu

17.1. (Veno.) Un npapuiabHO 0GUHCIEHO:

4 J4 2
14160 =18 .0 =43 =19 z,f—= s
) Vo ) 95 925 25

17.2. Yn npaBHILHO BHKOHAHO ODYHCJIEHHSA:

|ig Jo 3
1)+/36 -4 =36 -4 =6-4 = 24; 2) f— = = =—1
) '\25 J25 5
17.3. 3uaiigiTe snaveHHs BHpPa3y:

1) 25 - 9. 2) /16 - 900: 3) J0,25 - 1,44

4) 0,04 - 169; 5) /2,25 - 0,09 - 100; 6) /1,96 - 0,01 - 6, 25.
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HEHﬂFﬂtI‘IHJ KopeH. AIucH! Yuona

|.':i"_ _—
17.4. ObumcaiTe:
1) V36 - 49; 2) /100 - 4; 3) /0,49 - 1,69;
4) 4/0,09 - 196; 5) /1,44 - 0,16 - 400; 6) /2,89 - 10 000 - 0,25.
17.5. 3HaligiTE 3HAYEHHA KODEeHA:
’ 121 Hﬁ
1 ) 4DD 9) 625
3— 5) (13 6) |44 2.
16 4
17.6. 3HaiAlTe 3HAUEHHA KOPEeHA:
2D 289 9 11 19 1
D—: D f—: D= D NA—: HB).N1—: B6),42—,
e Deog P Olp Oy 9y
17.7. ObumcHiTh:
1) /0, 22; 2) \/(-0,9)2; 3) 24/32: 1) —3./92.
'7 -
5) 0,5:/(-10)2;  6) ——-J'_ 7 -3J(-7)%;  8) H(El :
17.8. Obuncnire:
1) J1,72; 2) J(-0.3)2;  3)8J4Z; 1) 2472,
, 1. [fay
5} — . J(-9)2: 6) -0,1~/202; 7) —5:/(=3)%; 8) 7 [E] ;
17.9. llogaiTe Bupas v BHraajal 1o0VTKY KOpPEHIB:
1)V2-T; 2) /35; 3) V17b: 4) \f6p.
17.10. IlopaiiTe BHpas v BHrAAAl JoOVTKY KOpeHigs:
1)/3-11; 2) J/15: 3) v/19a; 1) V100,
17.11. IlopadiTe BUpas y BUIMIAAL YACTKH KOpEHiB:
2 2 T p
1) .= 2) .13—; 3) . [—3 4) ,|—.
\: ) o E
17.12. TlopaiiTe Bupas y BHrIAJL YACTKH KOpeHiB:
o 1 a 5
— 9—- Soarh, —.
1},}11, 2) 53 3)43?. 4}\’;
17.13. O0umchiTE 3HAYEHHA JOOVTHKY:

1) V2 - /32;
4) \J0,9 - \/2,5:

2) /2 - [50;

L)

1 (]

3) /20 - /0,05

E]\E-Jﬁrﬁ.

13
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17.14.

17.15.

17.16.

17.17.

17.18.

17.19.

17.20.

17.23.

140

ObumchiTe 3HAYEHHA JOOYTHY:

1) +/5 - 4/20; 2) v/5 - \/45; 3) /0,02 - \/50:

5 [1 [7 11 1
4) \/0,4 - J0,9: E}J;J;J; E}J; J; V11,

ObuncniTe 3HAYEHHA YACTKH:

Poas, FAlS, Gl AR, o8
iR J0.3’ Ji,5' Ja7’
OOuncaiTe: 3HAYCHHA YACTKH:

1 V50 2 3.7 2 V160 " V2 .
V2’ J0,3’ J2,5° J72’
JHaliTh 3HAUYEHHA BUpPAa3y:

1) Vo1 2 /26 3) /58
4) \/(=2)19; 5) \J(=3)*; 6) /(-1)12.

3HAWAITE 3HAYEHHA BUpa3y:

1) v104; 2) /35 3) /28
1) J(-5)%; 5) /(=1)10; 6) \/(=2)12,

JaMiHITL BUpa3 HOMY TOTOMHO PIBHHM:
Jm? o2 2 A
1) vm=; 2) 44/ p=; 3) -0, 1Va?; 4]3‘;-

¢
JaMiHITL BHpAa3 HOMY TOTOXKHO PiBHHM:
: 1 T
1) V2. 2) —2/b2. 3)%«1@; )

17.21. O6uncaiTe:

1) 422 ne . 2}./12 . 1/1i;
64 16 9 Y 13

3) V202 — 162; 4) /0,852 — 0,842,

. 6) J0,27
‘ :,7{}*75'

. ) J0,18
! J1,28°

S8 &

. O0gucaiTE:

[ 21 178 1 12
1) . Jh o OB EJngﬁmq
%55 “°31 Y136 '\ 37

3) /372 - 122; 4) /0,252 - 0,242,
ObuHCIITE:
1) 490 - 490; 2)+/72 - 32; 3) /4,9 - 32,4;

4) f4,5 -72;  5)/13 -3 - /39; 6) V22 - 14 - 77.




KeadpamHi KopeHi. AiucHi Yucna

-
17.24. ObuncaiTs:
1) +/40 - 640; 2) +/45 - 125; 3) 14,4 - 8,1;
4) 1.6 -J90;  5) V17 /34 . 42; 6) V63 - V18 - J14.
17.25. 3uaiigiTs aHauenus BHpAa3y:
1) y3' - 62 - (-2)%; 2) V210 - 5% — \J(-4)";
3) \/253; 4) 97,
17.26. Obuncairs:
1) V(=2)* - 72 - |J(-3)5; 2) V363,
17.27. O0unchaiTh, monepelHbBO PO3KJABINH MIJIKOPeHEBHH BHPA3 HAa NIPOCTI
MHOMHHKH:
1) /12 544; 2) /186 624.
17.28. CopocTiTe BHpa3:
1) 4/0,36x2, axmpo x = 0; 2) Jlﬂlyﬂ, agmo y < 0;
3) -3 é,ﬂg,ﬂmr_unp-r:ﬂ; 4) 5y/xt;
5) V25a®, axmo a = 0; 6) %gr:m* axmo ¢ < 0.
17.29. CopocTiTh BHpas:
2 2o
1) Jﬂ,tlﬂp , AKmo p = 0; 2) am , AKmo m < 0;
3) TV/b5; 4) J0,01a'", axmo a < 0.
17.30. Cupoerite Bupas:

O

1) V26m2n'? | grmo m < 0:

2) %m“ﬂm. semo m =20, n < 0;

3) %Iﬁ{ﬁiﬂgﬁ Armo y > 0;

612
«.i.}\!*ﬁ'j”1 , AKImo p < 0]

.'1'-'3
20
D) 2m?® P_z" armo m < 0;
'IJm
14,1626
E}JI P = CARKmo x>0, 2 < 0.

xhyB212
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17.31.

17.33.

17.34.

17.35.

142

CnopocTiTe BHpas:
1) V64a2b®, armo a > 0;

2) Ebwﬂﬁbﬁc‘“. akmpo b < 0, ¢ > 0;

17.32. Bigomo, mo x < 0, y < 0. Ilogaitre supaa:

1) -J'i':cy Vv BHIIALL 100YTKY KOPEHIB;

’E:r
2) 3y V BHI'JIAML YACTKH KOpPeHIB.

Copocrits BUpaa:
1) (x - y)?, axmo x > y;

2) -J(m — 1), ARmo m < n:

3) Va2 —10x + 25, armo x > 5;

4] 1}"3'5 - 12a + ﬂz, AKINO a < 6;

25
5 (x + 2 , ARIMO x > —2:
) ]\/;r2+4::+4 b
B)(a—-b , AKIMo a < b.
) }J Eﬂb+b3 -

CopocTiTs BHpAas:

1) «f{m - E}E, AKO0 m = 2;

2) \/p* + 8p + 16, sxmo p < —4;

. >
3) (a - 5]J —1ﬂu+25 AKINO a@ > 9;

9
4) (x - I}JIE = TETL ARKOo x < 1.

CnpocTiTh BHpas:

1) (/3 - 5)2 + (J«J’i - 1)2: 2) (3 —7)?

+J{2—~ﬁ}2:

O



Keadpamui kopedi. AILCHI Yucna

3) V(W21 - 5)2 — (¥21 — 4)2; 1) 7 + 443.

17.36. CopocTiTe BHpas:

1) ("’_5 -8 )E -8 —13)7; 2) V3 — 24/2.

17.37. PoskaagiTs MHOrOYWJIEH HA MHOMHHKH:

1) 2x2y3 — Baxy®; 2) 49a? — 36,
3) 36m3n + 2Tm?2n8; 4) %mﬂ — nt,
17.38. CropoTits gpib:
m< —4 a? +10a + 25 xZ2 — 25 x2 —4x +4
1 : 2 - : 4 :
}ﬂ+3m ) 4a + 20 }I"E—Iﬂ.1'+25 ) x3 -8
17.39. osegitTs TOTOMHICTD:
[ a 2a ] u—E_+ 124 =i
a—6 a?-12a+36) 36 —-a®2 a-6 |

17.40. Ilo6yavitre rpadir dyeruil y = 3x + +/x2, axmo x < 0.

Tligzomyameca qo bubuenna noboze mamepiay

17.41. PoakaaaiTs HAa NPOCTI MHOMKHHKH YHCJIO!

1) 18; 2) 72: 3) 175; 4) 448,
17.42. CopocTiTs BHpa3s:
1) 2a + 3a; 2)Th - b; 3)om+m-Tm.

17.43. IlopaiiTe BHpa3 v BHIIAAI MHOTOWJICHA:
1) a(3a — 4); 2) (b —3Xb + 2).

Kummeba mamemamuka

17.44. 1) Ilig yac unmenHA ayDIBE MM 4acTO KO-
PHCTYEMOCHA NOCTIHHMM [NOTOKOM BOAH
3 KpaHa 3aMICTb TOro, mod HabpaTn Boay
B IHAMBIAVansHUH crakaH. lle npuaso-
AWUTE A0 MApHHX BATpaT Maiixxe 4 1 Boan
moxXxBUIUHH. CKIIBKHK JITPIE BOJAM MOMKE
3a0I1AJUTH 34 THXJAEeHs poauHa 3 4 ocib,
AKINO BCl BOHHM 4YMCTATHL 3yDM ABIYl HA
eHb NPOTATOM 3 XBHUAHHT

2) IIpoexmna diaasuicms. JlizHaiireca Tapud Ha 1 m? Boan v Bamiii
MmicneBocTi. OOMHCIITE, CKLIIBKH KOINTIE MOMe 3a0MIANHTH TAKA PO-

IWHA NPOTATOM MICAILA 38 VMOEBH NPaBHJILHOI'C BHKODHCTAHHA BOIH
ol yac 4YHINeHHA 3y0iB.
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‘O Uikabi 3agaui — nomipkyi agraqe

17.45. (SosHiwne HezaacxwHe ouinweanna, 2012 p.) batekn pasoMm 13 gBoMa
mitemu, Heeio (4 poxn) tTa Tapacom (7 pokig), s30MpalTECA MPOBECTH
BHXITHHH JeHb V NAPKY aTpakKmioHiB. BaTbKH M03BONAIOTE KOMHIN
OWTHHI BiABIIATH He GinbIne HiXX TPH ATPaKIIOHM 1 KOMHWI aTpaKILi-
OH — JIHIIe Mo ogHOMY paay. Bimomo, mio Ha arpaknionn <EixexTpruni
MAaIIUMHKH» 1 «Becenl ripku» AonycKawTh JHIIE AiTed crapme 6 po-
kKiB. Ha <llaporoanks Tapac rve nmige. Ilna BiaBiaveanna Oyvabs-AKoOro
ATPAKIIIOHY MOTPIOHO KYIIUTH KBHTOK AJA KOXHOI AATHHH. Ckopnc-
TABIIHCE TADNHMIEID, BH3HAYTE MAKCUMAJALHY CcVMY HKomTiB (Vv rpH),
AKY BUTPaTATE DATHKH Ha NpuaDaHHA KBHTHKIE ANA OITeH.

Haasa BapricTs KBHTEA
ATPaKUIOHY AJA OMHIE] THTHHH, FPH
« Becemxl ripefe» | 17
sITapoBoanK s 16
s EnerTpuusrl MammMHKH» 20
«sKapvecenks 12
«sBatyrs 15
o [IlnTAva pabonoBnas | 8
s« Jlebemis 13

§ 18. ToTroxHi nepeTBOpeHHn Bupasie,
WO MICTATL KBAAPATHI KOpPeHi

Poarnamemo, AK1 TOTOXHI NepeTBOPEHHEA MOKHA BHKOHVBATH 3 ippaIlio-
HANBHAMH BHpPA3aMH.

1. BuHeceHHA MHOXHMKA 3-Nig 3HAKa KOPeHsA

CHKopHCcTaEMOCHA TEOPEMOK PO KOPIHE 3 JODYTKY JAJA NepeTBOPeHHA BH-

paay v12:
J12 = 4.3 = 1.3 = 2.3.

KamyTek, M0 MHOXKHHME BHHECJH 3-NIJ 3HAKA KOpeH#A. Y IboMy pasi
3-11iJ1 3HAKA KOPEHA BHHEC/IM MHOMHHMK 2.

w BuHecTH MHOMHHK 3-111J] 3HaKa KopeHs v Bupasi +x'l.

- Pose'asanna. Ilogamo Bupas x'! y suraani gobyrry x!? - x, y axomy x9
€ cTelneHeM 3 NapHHEM nokasaukom. Tonui

Jrlt = fx10 . x = 510 . x = [(x5)2 *J_=\x"’\~E.
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Kesadpammui kopeHi. AllcHi Yucna

=
Bupas +x!' mae amier, akmo x = 0, 60 axmo x < 0, o it x!! < 0,
" Ockinpkn x = 0, To x° = 0. Tomy ‘1:5} = x9,

Ormxe, yxll = .t:'”-nf;.
Bidnosidv: x3x.

2. BHeceHHA MHOMHMKA Nig 3HAK KOPEHHA

Poarnanemo ToTOMHE NepeTBOpeHH:A, oDepHeHe no nonepeaHsoro. Cro-
PHCTAEMOCH NPABNJIOM MHOMEHHA KOpeHIR:

243 =22 . /3 = /2.3 = V12.

KaxyTs, II0 MHOKHHEK BHeCJH i 3HAK KopeHdA. ¥ ILOMY pasl ma
3HAK KOpeHA BHECJIH MHOMMHHE 2.
JaypaxHMO, [0 Oifl 3HAK KOPEHA MOXHA BHOCHTH JHIIE JOJATHHMH

MHOXHHEK.

ﬁm Brecrn MHOMHUEK nij 3HaK KopeHsA: 1) —2+/3; 2) mal5.

* Poaze azanua.

+ 1) =248 = —1.98 = —1:4/22 .f8 = ~1.+fd .8 = —1..J2.8 = —f12.

. 2) Muaomxuanrg m moxxe Habyveati OVAL-AKHX 3HAaueHbL (DYTH JOoNATHHM,
- mynem abo sig'emunm). Tomy cnig posarasHYTH ABA BHOAJKH:

Armo m = 0, Tnm£=‘m‘£=~imﬂ'~."’_=\35m2;
mmum{ﬂ,TBMJ-:-‘m‘J“:—dmz~~Jr=-mj'5m“.

Bidnosids: 1) —12;
2) bm?2, akmo m = 0: —/bm?, akmo m < 0.

3. lopasaHHA, BiAHIMAHHA, MHOMXEHHA, OiNeHHA
Ta NigHeceHHA A0 CTeneHs ippauioHanbHMX BMpasie

BurkopucToBYHOYM BAACTHEOCTI MHOMEHHHA 1 JlTeHHA KOpPeHIB, MOXMHa
BHKOHYBATH apudMeTHUH] 111 3 BUPAZAMH, L0 MICTATE KBAJPATHI KOpeHI.

CIETED 1) 5V3 - 742 = 35V6;
- 2) Ta - (-3V6) = -216a;

afp 818 _8O-V2 o o,
3}3\1’1—5.44__4&— i =2J9=2.3=6;

ok e . T
4) Tx : (-2x) = e

BuKopucTOBYHOUYHM TOTORHICTD (+fa)? = a, nea = 0, ippainioHaJabHl BHpa-
3 MOJKHA NITHOCHTH J0 CTeNeHd.

1) (-5v2)* = (-5)* - (+/2)* = 25 - 2 = 50;
- 2) (Va)® = (Ja)*Va = ava.
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Poarnaremo, KoaM KBaJpaTHI KOPEHI MOMKHA J0JABATH.

CopoeruTi BMpAas 5«.}_ 2 + 3—4"_

. Poag'azaumni. ,[lﬂ,ﬂE_HEH MICTATE COLIBHHH MHOMHHK 'J_ Bunecemo iforo

- 3a VKM TA BHKOHAEMO JIi0 B AVHHKAX: 51;"'_ i EJ_ «J"_ 2(0+ 3) = 81.1"_ 2.
dazpuuail po3s’A3aHHA 3AMNUCYIOTE KOPOTIIe:

572 + 372 = 842,

3ayBaxxHuMoO, 110 BHPA3H En.fﬁ i EJ:?_ Yy OLOMY OpHKJIAAI HA3HBAIOTEL Nodif-
Humu paduxaramu (3a ananorierw jao nogibemx gozankie) i gogaiwoTs 3a
NpaBujI0oM 3BefleHHA NMoAiDHUX JOoJaHKIB.

CopocTHTH BHpas JV12a + «J48a — 27a.

* Poag'asannA. ¥ KOMHOMY 3 JOJAHKIB BHHeCceMO MHOMKHHEK 3-Iij aHakKa
' KOpeH#f, OTPHMAEMO CYMY NOAI0HHX pagHKAaIiB:

J12a + +/48a — /27a = J4 - 3a + V16 -3a —+/9-3a =
= 2v/3a + 443a - 3\/3a = 3/3a.
Bidnosiow: 3+/3a.

CopocTnTin BMpas:
" 1) (T + 24B)WT - 24/3); 2) (2v5 —V/3)2 + V15.

* Posze'azanna. MomxeMo 3acTocyVBATH (JOPMYJIH CKOPOYEHOIO MHOMKEHHA.

1) (W7 + 2¥3)NT-2V3) = (VT2 - (2V3)2 = 7-4 .3 = -5;
2) (246 - V3)2 + V15 = ((2V5)2 - 2- 24/5 - 3 + (v3)?) +
—4.5—4+/15 +3 + /15 = 23 — 3./15.

Bidnosidv: 1) —=5:; 2) 23 — 3./15.

4. CropouyeHHa gpobie

Croporurn apib:
ﬂ‘* il (P V6 — /2
u - ﬁl' 3 — Jﬁ

Posze'azauna. 1) Bpaxysasmu, mpo 7 = {\E )¢, aucenbHUK Apoby mogamo
Y BHTJAJAL pizEHII KBagpaTtie. Marumemo:

a? -7 a®-(T)2 (a-+T)a +7)
— — — T,
d—T G- a— 7 6 +N7

2) Bpaxyeasimm, mo JE - .J"E.\f?-., adad= [JE]E, V YHCENBLHHKY H 3HAMeH-
HHKY BHHECEMO 3a OV)XKH CcOiNbHHI MHOXHHK. Matumemo:

ﬁ—{ﬁzﬁﬁ—ﬂzﬁtﬁ—u:ﬁ:ﬁ
3-4J3 (V3)2-43 J3(W3-1) 3 '

Bidnosids: 1) a + \E; 2) E
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Kesadpammui kopeHi. AllcHi Yucna
=

5. 3BinbHeHHs Big ippauioHaNbLHOCTI B 3HAMEHHUKY Apo6y

a
[Mepersopuri api6 & Tak, mob Bin He MicTHB KOpeHa B 3Ha-
- MEHHHKY.,

Pose’azanna. Bpaxosywoun, mo ,[,Jg}z = D, NOCTATHBO YHCEJALHHUK 1 3HA-
MEHHHK Opo0y NOMHOMHWTH Ha J5:

a a ‘\.‘%- ﬂ*fg ﬂ‘.‘rﬁ_

B B Wb 5

a5

Bidnosidv: —.
ianpaide: =

Y Tarkomy pasl KamyTh, 1[0 MH J8iAbHuUAUCA 8id ippauionaasHocmi (abo
noa3byauca ippayionaasHoemi) 8 aHaMeHHUKY dpoby.

PHOTOENER U BITBHHTHCA Bl 1pPpPaAlllOHAJBHOCTL B 3HAMEHHHKY Japoby

. 2
AT-T
. Poze' azanna. llomHO¥HMO uHCeNBHHMK 1 3HaAMeHHHK Japoby Ha aﬁ +1,

. mob v 3HAMEPHHHAKY OTPHAMAaTH (DOPMYJY CKOpPOUYEHOr0 MHOMKeHHA PisHHAII
IBOX BHpA3iB Ha IX cyMmy:

2 2T+ 2T+ 2T +1)
V-1 (T-DET+1) (-2 7-1
2T +1) AT 4+1
N T
-.ﬁ+l

Bidnoeids:

JayBaxKumMo, [0 BHpa3 J7 + 1 nasusalors CRPANCHUM 0 BHDA3Y JT--
Yaarani, Akmo y QopMyliax CKOPOYEHOI0 MHOMEHHA DPeayiIbTATOM MHO-
MEHHA JVIHOK, 10 MICTATE PAJHKANH, € PAIIOHANEHWN BHpAa3, TO BHpA-

30 B NV:HKAX HAUBAKTL 83A€MHO cnpaxceHumu. Tax, ﬁ—l 1 J‘f +1 —
B3AEMHO CHIPAMEH] BHPA3H.

BaaeMHO cOpseHHMH TAKOX € BHpasH J.:_: - J.!_r i JE + JE. EJE + -.fﬁ-
1 Eﬂ’ﬁ - «.I"E TOIIO.

(i) Ha npuknagi enpasy « 4m nokaxite, AK MOXHE BMHECTM MHOXHWK 3-Nig 3HaKka kope-
c[l' HA. O Ha npuknagi nobyTky E\E NOKa¥iTh, AK MOMHA BHECTH MHONMHWMK NI 3HaK Ko-
* peHa. O Haseaite npuknanM noaibuux paaukanie. © 3a AKMM NPaBUNOM MOXHA
L 1] r
. Aopaeatu (eigHimaTtuk) nogi6Hi pagukanu? O Ha AKMA MHOWHUK Tpeba NMOMHOMWUTHA YM-

CeNbLHMK | 3HaMeHHUK, Wob 3BINLHUTUCA BiA IppauioHanLHOCTI B 3HaAMEeHHWKY Apoby:
2

: 7 O HaeefiTe NPUKNaAM BI3EMHO CNPRMEHWX BUpa3is.
JT e +1
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b

(1)

18.2.

18.3.

15.4.

18.6.

18.7.

18.8.

18.9.

Fo3b sximb 3agaui ma Bukonaume npadu

18.1. (Veno.) Burkonaiire mii;

1) 542 + 44/2; 2) T3 - 2./3; 3) 37 + /T; 4) 2¢/5 - /5.
Burkonaire mii:
D71 +2J11;  2)5J2-3v2;  3)V3+643;  4)3J7 - 1.
IlogaiiTe v BUrNsanl KopeHs:
J7 V13
lﬁ'\fﬁ: 2 = EJF:-JE: 4} —=.
) ) _ﬁ—l ) ) JE
IMopaiiTe y BUrnaai Kopesa:
V2 Ji7
1 JE\E, 2) —= 3 VEJE; 4) —=.
) ) /13 ) ) =
18.5. BuHeciTk MHOMHHUE 3-IiJ 3HAKA KOPeH:A:
1) V8; 2) /63; 3) +/250: 4) \/363:
5)v3%.19;  6)v2' . T; 7) V52 - T3, 8) V53 - 25,
BuHeciTh MHOMKHHK 3-T11J1 3HAKA KOpeHA:
1) V20; 2) \/50: 3) V/27; 4) \192;
5) v52 - 17; 6) V31 - 2; 7) \/72 - 23, 8) V3% . 5%,
BureciTs MHOMHNUK 3-111J] 3HAKA KOPEHA 1 COPOCTITE OTPMMAHWNE BRpA3:
D28 -0 3)1,2/75; 4) -1, 2548.
BuneciTs MHOMHHK 3-111]] 3HAKA KOPEHA 1 CIIPOCTITE OTPHMMAHMWI BHpAZ:
2
1) 0,5/44; 2) —EJlﬂﬁ; 3) 0,74300; 4) -1,54112.
BHeciTs MHOMHHEK ITiJ] 3HAK KODeHA:
1) 3v2; 2) 7/5: 3) —24/3; 4) —510;
5) 103/m: 6) %Jax; 7) —0,110a: 8) T,/%c.
18.10. BreciTs MHOMKHHUEK I11]] 3HAK KOpPEHA:
1) 4+/3; 2) 211; 3) ~3+/5; 4) -T2;
5) 5 p: 6) %«J"IBI; 7) -0, 24/10¢; 8) E,’% y.

18.11. CopocTiTe BHpas:
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1) 25x + +/49x — +/36x:
3) VBa + %-.,J'E{]Uﬂ _ J50e:

EJJI—E-J:Ed-Jﬁ_D;
4) \Bm - \[p + V12m.
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18,12, CopocTiTh BHpas:

1) V100a + vJ64a — 121a; 2) 48 — V27 + /75,

3) VBb — 205 + V5006; 4)VTa + b + \63a.
18.13. BuxkoHaliTe MHOXEHHA:
1) V2(+/8 —/72); 2) (243 — 27 + /48)V/3;
3) (2 + +/3)(1 — +/3); 4) (3 - V5)(1 + V5).
15.14. BurosaiiTe MHOMEHHS:
1) Va(v/5 ++/20); 2) (5v2 - V18 + \50)V2;
3) (1 -+/2)(3 + V2); 1) 2+ 7)1 - 7).
18.15. CopocTiTh BHpas, BHKOPHCTOBYIOYH (hOpMVAH CHKOPOUYEHOTD MHOMKEHHA:
1) (W11 +JT)11 =T); 2) (2 —V3)(2 + v/3);
3) (23 — 5)(2V/3 + \5); 1) (V2 +V7)2 - 9;
5) (+/2 —/3)2 + 24/6; 6) (+/3 —V27)2
15,16, CopocTiTh BHpas, BHKOPHCTOBYIOUH (DOPMYJIN CKOPOYEHOI0 MHOMKEHHA:
1) (19 +/3)(/19 — y/3); 2) (3 — N2)(3 + v2);
3) (43 — V19)(4y3 + V19); 1) (/3 - \5)? - 8;
5) (/5 + +/2)? — 24/10; 6) (+/50 — V2)2,
18.17. Pn:n-:_.nﬂ_uiTL HA MHOXHHKH, BHKODHCTOBYVIOUH (OpPMYIY piaHHMII KBa-
aTiB:
ﬁxﬂ - 3: 2)17 —a
3) 4a? - b; 4) 1 - 2x%
a)a-—9, nea = 0; 6)b—ec,0eb 20,c 2 0.
18.18, PnﬂE_.nﬂ,uiTh HA MHOKHHKH, BHKODHCTOBYVIOUH (OpPMYIY piaHHII KBa-
nparis:
1) 5 — x% 2) 9m? - T; 3) 16 — 3b% 4)b—-2,neb =2 0.
18.19. CropoTiTs apib:
xé -5 T —4+a 2-2 2+3 + 3
1}x+Jf_r; 2) 49:{1—; 3) ﬂ:ﬁ -: 1) i«fﬁ .

18.20. Croporits apib:
aZ -3 54+ /b J5+5 72 -2
1 . 2 - 3 - 4 .
S J3 T ) J5 ) 3./2

18.21. lloabyasreca ippanioHANBHOCTI B 3BHAMEHHHKY Apoly:

2 10 m 6
1) —==: 2) — =z 3) —=: 4 ,
' 5 ' J5 o )53
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18,22, 3elabHITECA Bl IppallloOHANBLHOCTI B 3HAMEHHHKY Apoby:

2 9 a 8
1) 75:-':: 2) E: 3) E: 1) 33
E 18.23. BuHeciTsh MHOKHHEK 3-TI1J] 3HAKA KOPeHA:
l}m, Amo m = 0: Ejﬁfﬁ'_ﬂ:
3) V7a®, axmo a < 0; 4) 1627,

18.24. BuHeciTh MHOXHHE 3-IIiJ1 3HAKA KOpeHA:

1) ¥11x*, axmo x = 0; 2) Jﬂ_ﬁ;

3) \/2p', axkmo p < 0; 4) -Jﬂﬁm”._
18.25. BrHeciTh MHOKHHK IIiJI 3HAK KOpPeHA:
1) ay2, sxmo a = 0 2) b*5, axmo b < 0:
3) bE; 4) x3+/—x,
15.26. BHeciTh MHOMHHNK MiJ 3HAK KOpeHHA:
1) b-JE, axmo b = 0; 2) cﬁﬁ. Aarmo ¢ < 0;
- 1D
3) I.::J; 1) yy-u.

18.27. CopocriTh BRpaa:
1) (v/2 - 3v/5)2 + /360;
2) (3v2 + T4/3)? - 150;
3) (23 — 3v2)2 - (243 - 3v2)(2V3 + 3V2).

18.28. PosxnaaiTs, Ha MHOMMHHKH:

1) Va - +/3a; 2) \Tp + \J4p; 3) V21 + T;
1) /6 —/10; 5) 24/m —[6m; 6) Vox — /10x.
18.29. PosknaniTh HA MHOKHHKH:
1) P +2p; 2) V42 — /6, 3) 3va + 6a,
18.30. CropoTiTs apib:
1]r+ﬁ-.E. 2}a+ﬁﬁ~ﬁ:+9&; 3]«!1_0—5_
x—36" a — 9b 2 — 10
18.31. Croporite apib:
1825 E}I-ﬁl\E«ﬁ?+4y; 31114|wf’2—2_
a—b5Ja x -4y V22 + 2
18.32. 3BiaBHITECA BlA 1ppanioHANBHOCTL B 3HAMEHHHKY aApody:
15 2 1
II\E—I: E}JI_I+-J?= 3}31@—2\&-
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O
18,533, IlosbyapTreca ippanloHalbHOCTI B 3HAMEHHHKY Apo0y:
10 3 1
1 - 2 ; 3 :
}GE+1 } 15 - +/3 }552—235

[ 4] 18.34. O6uncuirs:

- 15 15
_.J5 — JE 32 s
1]{J3 5 J3+ o) 2}11+2r_+11 T

B 828 nm 28]

18.35. 3aatiniTh:

3
= e 2- 2 —
1) (W7 + 443 + T — 443)% 1{3 &h_ TN

"R TR 4}[11”?] (%)
. O64HCTiTh SHAYEHHS BHDASY:

2 2

2 2
JT+v5 J5+48 Ja+y138 " Ja5 + a9’

BIATAK Ml3HAETeCHA, CKINLKH pa3ie (hyrdomict Arapii lllesuenko OyB
BOJIOJApEM KyDKa ¥KpalHH v ckaanl Komaaan < /lmramo» (KHiB).

18.37. CopocTites BHpas:

Jm +1 1 a+b 2Ja

u.gg

1 2 - :
}mﬂ.fm+m+xfm me — -...l"m }J:E—EJ Ja — /b
Jo o Jx-). J’ o_arb b
JE+J_ N | Nz 2Jab +2a a ++/b
©O) Bnpabu grs nobmoperis
18.38. O0uHCHiTE:
2163 #18 48 .16 28,138
Y 360 %) o7’ Ve Vg
2
18.39. Poap’'axiTe pIBHAHHA il - : = =K -
x x-1 x?-x

18.40. loseaits, mo aHauenHs Bupaay v10n — 3, ge n € N, He moxe GyTn
HATYPAJILHHM YHCIOM.

H Tligzomyumecs go bubuenns Hobozo mamepiay

18.41. Ilobyayitre rpadgik ¢pyarnii y = x2, ge x = 0. Axow Gyxe obnacTs
3HAYeHE Iiel pyvHROIL?
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18.42. Bukopucrosyoun rpadik ¢yueruil ¥ = 2x, 3naigits:
1) sauauenns y, wo Bignosigae ¥ = -3, x = 1;
2) aHaueHHA X, Mo Bignmosigae y = -2, y = 6;
3) ABa 3HAYEHHHA X, AJA AKMX 3HAYeHHA (PyHKII Dinkie za 3; MeH-
e Bia 3.

Kummeba mamemamuka

18.43. Bynieensua woMmna”ia xoue npupbaru 75 wybomerpie nisobetony
B OHOTO 3 TphOX nocradYaidbHHKIB. I[1HM Ta yMOBH JOoCTABKH HaBe-
Aeno B tabauni, CKingeKkH KomTysaTHMe Halibiaein feiesuil BapiasT

NOKVIKH?
IlocTa- Ilina minobmoxy | BapricTs
YANBHHE (rpu z3a 1 m¥) AOCTABEH Enenim:.ﬂi
(rpm) yrmae

A 1325 2200 Hemae
Insa aaMoBIeHbL ODOHAT

b 1350 3000 79 THC. I'DH JOCTABKA

feaKoIITORHA

B 1330 2000 Hnna samosnens Big 80 md

JocTapKa DeIKOIMITOBHA

a Uikabi 3agaui — nomipkyii ograue

18.44. (ITepiua mimunapodna mamemamuuxa oaimniada wrxonapis, 1959 p.)
HoeegiTe, mo ansa 0OyAL-AKOro HATYPAJBHOIO 3HAYEHHA n Japid

21n + 4
14n + 3

€ HECRODOTHHM.,

§ 19. ®yukuia y = Vx, i rpadix i Bnacrueocri
1. PyHkuia y = Jx, i rpadik

("TTER Hexait S em? - noma Keagpara, a cM — AOBXHHA iioro cro-
- poHH. OCKLIBKH 5 = %, TO 3AJIeHICThL JOBXHHH CTODOHH @ KBajJpaTa Bif
HOro miaomi S MosKHAa 3aJaTH (POpMV.JI0H

a =4S,

Poarnanemo dyHKLILD I = E OuerngHo, M0 3MiHHA X HaDyBae aume
HEBIJl eMHHX 3HaA4YeHb, TobTo X = ().

Crnapemo Tabnauimio sHadYeHb QVHRIOIL Y = -»,E InA KLIBKOX 3HAYEHL ap-
r'vMeHTY:

X

0,25

| 2.95

6,25

Y

0,5

1,5

2,9
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O

[lozraunMo 1l ToOYKM HAa KOOpPAMHATHIA muaommHl (Man. 19.1). dArbn Ha
Iif caMiil IJIONIMHI MH mo3Haduan 0 OlnpMIY KIABKICTE TOYOK, KOOpAHHA-

TH AKMX 38J10BOJILHAKTE PIEHAHHA Y = a.E , 4 I[IOTIM CHOJAYYHJIH IX IJIaB-
HO JNiHiew, To oTpuMann 6 rpadik QyHKOI Y = Jx (man. 19.2).
I'padirom miel dvHKNIT € rinka napabosiH.
i

3
5 I T - . . .

Y REBE BE SR UE 3N SE BN BN 3

m Mobyaysaru rpadik Gyarmii

(-2x, Ao x < 0,
n.E. akmo 0 = x < 4,

L~
Il

—, AKHOI0 X > 4.
-

- Bidnosidv: rpadix sobpaxeno Ha manwseky 19.3.

3}?
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2. BnacrusocTi dyHKUIT Y = Jx

YaaraneHuMO garacmusocmi pynryii iy = \E :

1. O0nacTio BH3HAYEHHA (PYHKIII € MHOM¥HHA BCIX HEBI €eMHWX 4HCEN:

x = 0.

2. Obnactio 3HavyeHs (VHENI] € MHOMHHA BCiX HeBig'eMHHX 4yHCen:
y = 0.

3. I'padhik pyuxumii — rinrka nmapaboam, mo BHXoAHTE 3 ToukH (0; 0),
yel 1Hml ToukH rpadika Jemxars v nepiid KoOpAMHATHIM 4YBepTi.

4. Binemomy 3HaYeHHK) AapryMeHTY BlAnoBigae 0Olabine B3HAYEHHSA
thyHKIIII.

OcTaHHA BIACTHBICTEL [A€ 3MOr'Y NOPIGHIOEAMI 3HAYEHHA supasis, Wo
Micmamb KopeHl.

IlopierATH yHcha:
‘D121 1L, 2)7 14605 3)5V2 i 448
- Poss’szanna. 1) Ockinexu 12 > 11, 10 /12 > J11.
2)7 = raiﬂiﬁﬂ Tnmyﬁ{ﬁ nT}HE.T-f:-J'r—
3) BHecemMo MHOKHHEK B 000X BHpasax Iij 3HAK I-EﬂpEHE
5v2 = /25 - 2 = /50; 443 =16 - /3 =

Ockinerr 50 > 48, TO J_ J_E. a TOMY 5-.-"_ 2 > 4~J‘-‘§.

3. BukopuctarnHa rpadika pyHKUIl I = Vx
nig Yyac po3e’a3yBaHHA pPiBHAHB

1OCOETLES Poap’asaTH rpadgidHO pIBHAHHSA E\E = 14 - x.

. Pﬂsﬂ AzauHA. OCKINIBKH MM NIOKH 010 He BMiemo Oyayeatu rpadik yHK-
oil iy = 51'{_ X, TO moJAlIMMo oDHJBlI YACTHHH pPIBHAHHA Ha 4mciao 5. Ogep-
' JHUMO piBHAHHSA: -J_ = 2,8 — 0,2x.
. Hlobyayemo rpadikm pyHELIA iy = -\E iy=28-0,2x B ogHIN cHucTEeMI
- koopauHat (man. 19.4). I'padikm nepernyamuca B Touni 3 abenucomw 4.
[lepeBipkol0 BHeBHIOEMOCH, II0 4YHca0 4 — KopiHs pieHAHHA. [lificHO,
5J4 =5.2=10i 14 - 4 = 10.
Bidnosids: 4.
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19.4.

19.5.

19.6.

19.7.

19.8.

2]

Wo cobow ssnae rpadik yHKUl i = sf;? QO Cdopmynionte BnacTUBOCTI dyHKLIT

o y:ﬁ

Fosb aximbs 3agaui ma bukoHaume bnpatu

19.1. llna gpyeKnil y = ﬂ 3HANAITE 3HAYEHHA §, 10 BIANOBIJAE 3HA-
geaHo x = 9; (0; 81.

2. Ina pyEKOil y = Jx amaiigite sHavenus If, 0 BIANOBIAAE 3HAYEHHID

x=1: 4;: 100.

19.3. Bukopucrosywud rpadik ¢pyekmoii y = Jx (Man. 19.2), apaiimgits:
1) anauenua y ana x = 1,9; 3; 4; 6,9;

2) 3HaYeHHA X, AnA akux y = 1; 2,5;

3) 1BA 3HAYEHHSA X, I8 AKHX 3HAYeHHA (QVHEOL € DLILIIHM 3a 4YHC-
Jio 2: MeHIIHM Bin uncna 2.

3a rpatdikom yHEIII y = x,E (man. 19.2) arangiTe:

1) anauenHsa (hpyHKUII AndA 3HaveHns aprymednry 0,5; 25 5,5;

2) 3HAYEHHA APrYMEHTY, 1A AKWUX 3HaueHHA (hyvHKULL gopisHwe 0,5; 4;
3) 1Ba 3HAYEHHHA X, ANA AKUX 3HAYEeHHA (PVHEKIIL € OLNBIIHMM 338 YHC-
Jgo 1; mermmMm Bijg uncna 1.

He Oymayvioun rpadika dyvEKIOI § = «..E, BH3HAYTE, Yepe3d AKl 3 JaHHX
TOYOK Bl1H NMPOXOAHTE:

1) A (36; 4); 2) B (4; 16); 3) C (—4; 2);

4) D (0; 0); a) M (1; —-1); 6) P (0,5; 0,25).

Yu HanexuTs rpadiry pyHEUIL y = Jx Touka:

1) F (16; 6); 2) K (—36; 6); 3) L (9; 25); 4) N (0,9; 0,81)?
IlopiBHANTE YHCTIA:

1243 i 413; 2)429 i 2J7; 3)3J5 i 2410; 4) 443 i 34T.

IlopiBHAHTE 3HAYEHHA BHpAa3iB:
1)5v2 i B61;  2)4146 i 7V3;  3)2V5 i 3v2; 4)2J7 i 343.

19.9. llopirrAlTe yncaa:

9 1 3 1
1Y <J38 § =B% 2)0,2,/12 ; n,d,’—.
ikl ) g 32

19.10. IlopieaaiTe yncaa:

( 3
1}%443 i gﬁ; 2) 0,3,'13 i 0,2 IE'

19.11. 3nangiTs obnacTs 3HAYEHE PYVHKIIL i = -..E, AKIIO:

1)0< x < 4; 2)1<x<9.

19.12. Poap’axires rpacgivso piBHAHHA af_ =6 — x.

19.13. Poap’askire rpadiuno pisusausa 3 — 2x = Jx.

L)
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E 19.14. IlobyaviiTe rpacdik dvHEEIIL:

xr -2, Ak x < 4, x - 2Jx
1) y = 2) i = —— i
\J';, Ao x 2 4: Jx -2
19.15. IMobyaviiTe rpadik dyvHKIIL:
x2, axmo x <1, xr—x
Ny = 2)y = L3 :
\E, AKOO x = 1; 1 -—vx

@ Bhnpabu gas nobmopenns
19.16. Poar’'sa:xkiTh pIBHAHHA:

1) Vx = g; 2) Vx = -b; 3) x* = 16; 4) x* = -1

19.17. BuneciTe MHOKHUEK 3-111J1 3HAKA KOpeHA:

1) e 2) /360, sxmo b < 0,

2
19.18. BHaliniTe aHAYeHHA BUDPAIY (v"ﬂ + 4f5 + -J 9 — 41’5 ) ’

%I Xummeba mamemamuka

19.19. Oneparop mobinkHOrO 3B'A3KY NPONOHYE NJaA BHKopucTaHHA 4G-1H-
TEPHETY Takl TapudHl naasn (IHEB. TabDaHI).

Tapuidani naan AfoBenTCchEA TLIATA Ilaara 3a Tpadix
IInam «0» Hemae 0,1 rpa 3a 1 M6
40 rpa za 500 M6 rpadiry 0,08 rpa aa 1 M6
e afinde HA MICALL nmoran 500 Mo
I 70 rpu 3a 1000 M6 rpadiry 0,06 rpu 3a 1 M6
B ¢1000» HA MICAIL norag 1000 M6
I[Inan « BeamimiTs 100 rpa =

Haransa nepenbauae, mo ii rpadik eranosurume 700 MO na micaus,
i 3 ornaay Ha e sBubupae Hallfemesmnil rapuduanil nnan. CRiasKH
Harana sannatuTes 3a MicAls, AKOO 11 Tpadik JIHCHO CTAHOBHTHME

700 Mo6?

‘O Uikabi 3agaui — nomipkyi aguave
19.20. ObuncaiTh:
1 1973 1991 1 3 3

X 1L L I . AT 2
1997 ~ 2000 2000 1997 400
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AOMALLUHSA CAMOCTIMHA POBOTA N2 4

Sasdanus 1-12 mawme no vomupu sapianmu sidnosideit (A-I"), ceped
AKWX Auute odun € npasuavhum, Ofepims npasuabHull sapianm sidnosidi.

O

1. Ina dyvakoil ¥ = x? suaiigiTes 3Ha4YeHHA Y, 100 BiANOBiaEe 3HAYEH-
HIO X = —3.

A. 6 B. -6 B. 9 I'.-9
2. YKaxxiTs BHpa3s, 10 He MAE 3MICTY.
A N1T B. vV—4 B. VO r. V16

3. Vramxire uncnao, mo € ippanioHanbHHUM.

A. 25 B. |2 B. 5 r.v5

16
4. Oduncaite 540,16 - 2 1%.
A, -0.5 B. 0.5 B. 4,5 I'. -2.325
5. Poar'sxiTe pisnsapna x2 = 36.
A. B b. —6; 6 B. 18 I'. Poar'sa3kiB HeMae
2./3 + 3
6. CxoporiTe apib —
4 Jag %
e 2 B.E’E” B.EHE 1‘.2"‘JIrE
7 T T T
7. Vramire HepiBHICTS, 1110 € NPABUILHOK.
A. %«Jz? >+f18 B. %J-iﬂ < %Jm&
B. 0,14/120 < %Jﬁ r, %les > 0,24300

8. Poap’saxiTe pisaauns EE -6 =10,

A. 64 b. 16
B.1 I. 8

El': BuneciTs MHOMHHE 3-miij 3Haka KopeHsa y Bupasi v7al?, axmo
Bimomo, oo a < 0,

A. -a*\T B. a®\7 B. a'%\7 T, —av7

10. CnpoeriTe BUpas ﬁj{‘u’rﬁ -12)% + J{Jl-:ft - 2)2,

A. 213 - 14 B. 14 B. 10 r.2J13 -10

11. Fﬁamim ‘{{:i TAKl SHAYEHHA @, JNA AKHX piBaAEASA Ax® = -9 Mmae
NBA PI3HHUX AIHCHHX KOPEHI.

A.a>0 B.a=0 B.a<0 r.as<?o
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— — 2
12. 3naigiTe 3HAYEHHA BHPazy (\I‘H - 4«-1'_ - \flﬂ - 4«.@) ;
A. 20 B. 18 B. 17 I. 16

Y szasdanni 13 nompibno ecmanosumu sidnosidnicme Mixe iHgopma-
Wi€o, NosHaAYCcHoW yugpamu ma oyxeamu. Odua sidnoside 3ailea.

i1| 13. ¥YcramopBiTh BignmopigHicTs Mixx BHpasoMm (1-3) Ta ioro aHadeH-

Ham (A-T).
Bupaa

SHAYCHHSA supasy

1. W17 -V2)W1T+42)  A. 12
2. (27 —3)2 B. 13
3. (/3 +4/10)2 — 230 T

15

3ABAAHHS AAS MEPEBIPK.U 3HAHb AO § 13-14

ii\ 1. Ina dyurnil y = x? 3gaiigitTe 3HaueHHA y, AKe BiANoORBijlae 3HaueH-

HIO X = —4; T,
2. Hu mae amicT BHpaa:

1) /9; 2) \—4;

3) J/0;

4) 4/3,77

3. Iz uncen 2: 1%; -8: —Jﬁ: B: 0: —Jﬁ: —2% BHIITHIIITE:

1) HaTypanbsHl YHCJIA;
3) pamioHansHl JOAATHI YHCJA;

4. ODUHCITiTE:

2) mini HemoAATHI YHCIA;
4) ippanioHansH]l YHCIA.

1),[25% ~1040,0%; 2) (-3V5)%

3) V0.1 - /1,6; ) —-1""3—5

5. Poar'A:1Th pIBHAHHA: |

1}\!’5:%; 2) Jx = -1; 3) x2 = 9; 4) x? = 4.
6. CxoporiTe apib:

1) ‘:i_\%; 2) 4\':5; T.

7. llopipHaiiTe YHCHAA:
1) gq‘m} i %J’E;
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KeadpamHi KopeHi. AiucHi Yucna

8. BuHeclTs MHOMKHHMK 3-111J] 3HAKA KOPEeHA:

1) Jﬁ: 2) Vim®, axmo m < 0.
i | i D
9. 3uaiiniTs 3HaYeHHa BHpAa3y (\fﬁ - EJE + 'JE + EJE ) ;

Hodamkosl zasdanna

6 —x, Ao x < 4,

E 10. ITo6vaviiTe rpadik dveERIil y = { I5. sy s

11. CupoceriTe Bupas J{sﬁ —-13)2 + \l’{qﬁ — 2)2,

BITPABU AAS MOBTOPEHHS PO3AIAY 2
Mo § 13

1. Vrasirs obnacTs Bu3HadeHHA il obaacTs sHaveds yHROii y = x2,
2. IlobyayiiTe rpadik pyHEOIL ¥ = x4, AKmo -3 < x < 2.

EI 3. llobGyayiiTe rpadix pyHKILL, 010 3ajlae 3AMEXHICTE 0] KBaApaTa
S (v em?) Big pops:xuHN fioro cropoHH a (v cm). Axow e obaacTs BU3HA-
yeHHA Niel dyHEIII?

4. 1) Ak aMiHUTECA IJIOIA KBAJAPATA, AKIQ KOMXHY HOro CTOPOHY
abinsmuTH B 3 pasu; aMeHIIUTH B 9 pasise?

2) Hx Tpeba 3aMIHHTH KOMHY CTOPOHY KBajpara, mod Horo mnioma
ablasmmmnaca B 4 pasu; aMeHm#uaack v 25 paasie?

5. Touka A (m; n), e m # 0, n # 0, Hane:xXUTL rpadiky dyHEOII y = x°.
Un HAJNERKHTE IEOMY rpadiky To4YKA:

1) B (m; —n);
2) C (—m; n);
3) D (—=m; —n)?
6. ITo6yayiiTe B oxHiil cucremi KoopanHaT rpadiku pyvexLil ¥y = x° Ta
iy = x + 6 1 3HAAITE KOODAHHATH TOYOK 1X NEepeTHHY.
m 7. IlobyaviiTe rpadik dyHKII:
(0 + x, AKIO X < -2,
2) ¥y = 1x2, akmo -2 < x < 2,
8

—, HKINO x > 2.
L

IEF Ao x = 1,
1) ¥ =
2—x, agkmo x > 1:

Mo § 14
LT_I 8. lloBeniTs, mpo:

1) /0,49 = 0,7: 2) 4/2500 = 50.
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@ 9. O0uucaiTh:

1) 49: 2) +/2601: 3) /5,76

' 1

1) ;—E; 2) /10,89 + 0,01 - 3, 2; 6) ﬁ-_l. - 241,44 + 0,9,
10. 3HaligiTh 3HAUYSHHA BHPA3Y -JE::: —~ 8y, ARIIO:

1) x=1,6; y=0,4; 2) x = 0,08; y = —0,3.
E 11. ODuHCHITE:

1) (ga\,ﬂi[},ﬂﬂ + 0, TE-JII[}D]{-JE,EE + 24/30,25);

2) [_T,E-‘a +3 5*29} : (/52 + 122 — .f65,61).
12. Pozar’amxiTh PIBHAHHA:

1) Vox + 38 = 183; 2]-;—'4:— =1,2,
El 13. llna AKMX 3HAYeHbL X Mae 3MicT BHpa3:

DVE -2 -3 - yVr e
14. Poap’saxirTe piBHAHHA BIJHOCHO 3MIHHOI X JJIA BCIX MOMJIMBHUX 3HA-

YeHb a:

1) EJE‘;{]'; 2) a«.f;:l; 3)avx -1 =5; 4}-Jﬂ:r = 0.

Hdo § 10

15. PaniopansauM 49H ippanioHansHEM € gane uncno? Panionansue
YHCJI0 3ANUINITE De3 aHAKA KOPeH#!:

1) v/9; 2) V11; 3) —/4; 4) V13.

iz \ 16. llopatiTe v BArNAAl HECKIHYEHHOr0 AecATHKOBOTO Apody YHCIO:

1 7
1) —: 2) —29: a) 9,.11: 4) —.
) > ) ) ) 57
17. Mix axuMH ABOMA NOCHAIJOBHHMH HATYPAJLHHMH YHCIAMH MICTHTLCH
UHCJIO!

1) Vv2: 2) /7 3) +/99. 4) V207

El 18. Yu npasnnsHO, mM0:
1) piaauna aBOX IiNHX Big'eMHHX unceN — 4HCIO IIije BixeMHe;
2) nobyTor ABOX pauioHANBHHX YHUCEJ — YHCA0 palioHANLHE;
3) cyma KyOiB IBOX ILTHX 4YHceN — 4HCJIO HATYpAJLHE;
4) cyMa KBAJPATIE ABOX MiNHX YHCce] — YHCJO mije HeBijx'emue?
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KeadpamHi KopeHi. AiucHi Yucna

(=
19. ¥ra:xiTe ABa palioHAJNBHHMX YHCA, 10 JEMKATE MIXK YHCIAMM:
1)V5 i VT; 9) 13 i /11,

i"H 20. Hoeenirs, mo He icHYe panioHANLHOIO 4YHC4, L0 € PO3B'S3KOM
pisuanaa x° = T,

21. oseniTs, mo:

1 2 1 3
1) —+ 0,1(6) = —: 2)0,8(3) - — = —.
)5 +0,16) = 2 ) 0,83) - = = 5
Mo § 16
El 22. Un € npaBMIbLHOK PIBHICT:
1) (\/19)% = 19; 2) (V17)2 = 17%

3) (+/6)2 = 5; 4) (4/0,1)? = 0,12
23. OGuncxiTs:
2

1) (—\I'IE)E; 2) 13 - (—/13): 3) [%ﬁ} 4) (—{], lm)z:

2 2 2 2
LA P A ?}—z\[i; 8) (23],
J3 3 2 5
24. Poar’axiTh piBHAHHA:
l}érﬂzﬂﬂ; 2) x* - 5=0; 3) 2x% = 18; 4) 49x% = 1.
E 25. CrnaniTe piBHAHHA, KOPEHAMH AKOT0 € YHcja:
D6 i —5; 2)0,1 1 -0,1; 3}-1 i 1;
4 4
4}—% i % 5) VT i /T Ej—%ﬁ i %JE

26. Cnpocrirs Bupas:

27. Poap’aAxiTh piBHAHHA:

1 1 (x+2) 16
Dty = sl I .
ygle— =3 ) =% 5

E| 28. Binomo, mo xy = 20, x% + y* = 41. 3waiigite x + .
29, Ina aKMX 3HadeHb /m pisHAHHA x2=m — 1:

1) mae aBa KoOpeHil;

2) Mae TIIBKH ONHH KODiHE;

3) He Mae KopeHir?
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Ho § 17
E 30. [Ina AKHX 3HAYeHL 3MIHHHX PIBHICTH € TOTOXKHICTIO:
1) Vm-n =m - n; 2}E=
@ 31. ObuncniTh:
\(u, 36 - 49 25 - mu
121 ° ’
1 9
3) if=——*——3 4
) Jlﬁ 25 ) J 9 EBQ
32. O0uHcHiTh:
1) Va2, agmo a = 13; —17T: 2) —E-J'F. axmo x = 0,93 —2,1.

33. Binomo, mo 37 = 1369. 3HaiaiTs:

1) +/136900: 2) J13,69; 3) ./0,13609.

34. ¥ ckinsKH pasiB cTOpOHA KBajpaTa, ILJoINa AKoro jgopieHle 12 cm,
finbIIa 3a CTOPOHY KBaJpaTa, ILIONMA AKOro AopiBHIOE 3 cMm2?

D 33, ObuncaiTe:

ik 22 21\/ [1]2 [—\(ET;
T8 o ]

36. BigHomeHHA naoni JBOX KPVriB JOPiBHIOE E, a pajivc OJHOrO 3 HHX

nopieae 10 cM. 3HAHDITE paaiye ApvVroro.
J7. JHAWUAITL 3HAYEHHHA BHPAJY:

1) /3,6 - 105; 2) /8,1 0,1%;
3) 3415 - 24/30 - +/8: 4) /3% . 123
38. Copocrirs Bupas:
1) 4/ picBal?; 2) /49(-x)2y®, sxmo x < 0, y > 0;
:'.’l:l- 10
$) = 4) \[>—, sxmo a < 0, b < 0.

TTE

39. CopocriThs BHpAas:

1) 4/4/0,162; 2) A/(=0,09)?;
3) (W5 - V2)%; 4) J(V11 -/13)2.
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KeadpamHi KopeHi. AiucHi Yucna

=
E 40. CopocTiTh BHpaa:

1]172-14.1-:+49 x2 +4x + 4 T
(x + 2)2 (x-7)p * R '
pt-4 |[p2+6p+9
B {_.
2) (p+ 3y \I (P8R 2o ’

41. Joseairs, mo:

1) 16 + 64T + 23 — 8JT = T;
2) V15 + 4411 — /20 — 6411 = 5.
o § 18

42. Buronaiire mii:
1) 37 + 2V7; 2) 5411 - J11; 3) V8 - 11; 4)3“%.

@ 43, CopocTiTe BHpas:

1) (7 = V12)(T + 34/3); 2) (/3 - J11)(+/33 + 1);
3) 44/2(2 - T4/8) - T2: 4) (V5 + 102 - 5) -5

5) (+/3 — T4 — V3) - 1143; 6) (2 + V3)1 —+/3) + 1.

IE 44. BuseciTs MHOMKHHME 3-I11J] 3HaKa KOpeHA:

3
1) v/28x"; S il
36 °
3) Jﬁﬁﬂéﬁﬁ, agmo a < 0 4) -JEIEQIH, Ao y = 0;
5) J—Ep"'; 6) :gllxﬂy'"". akmo x < 0, y < 0.

45. 3BejiTsL BHPA3 0 BUIIIALY mﬁ;, ne b — nine yneno:

’1 ||2 1 1
1) ,[=5 2) .1=; 3) ,|4—; 4) .[9—.

E 46. CopocTiTh BHpa3:

1}(JT+EJE+JT—2JET; Ej‘E—\E.

47. Jloseaits, 10 piBHICTE € NPABHILHOK:

1) v8 — 448 = /6 — /2; 2) V2 + 5 = /27 + 104/2.
48. CropoTiTh Apibd:
\;"'- J2 X+Yy+ax+y
oy VT Ery
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4
49. 3BlABHITBCA BiJ IppallioHANBHOCTI B 3HAMEHHHKY Apoby _-\F_\II-I > <
+ FE

50. Hoeenirs, uio a,rr T+ 248 — q’{T — 24J6 — uneno HATYpaJLHe.
2l. BreciTh MHOXKHHEK II1J] 3HAK KOpPeHA Ta CIPOCTIThH OTPHMAHHH BHpaa:

1) (x + E}J

, AKINO x > —2;

13+4I+4
2) (a - b}J "Eﬂb+b2,ﬂﬂm-ﬂﬂﬂib;
3) P{P+1}Jp2+2p+1 AKmoe p < —1;
9e= EJJE 2b
Ho § 19

32. Un moxuHa o0OYHCIHTH 3HAYEHHA (VHENI y = u'r; o 3HAYPHEL
x=4 x=-1:2= 10 x=-97

53. IlobvayiiTe rpadik pyERO ¥ = -.,E y, AKINO:

1)0 < x < 4; 2)1 < x<9; 3)4 < x = 16.
E 24. YUu nepermHaeTbeA rpadir GyHEDI y = \,"; 3 NPAMOK:
Dy=1; 2)y=8; 3)y=0; 4) y = -17

fAxmo neperHHacThLCA, TO B AKIH TouIi?
55. PoaramyiiTe B NOPAAKY 3POCTAHHSA YHC/A:

1) 419,1; 3; 1#15,2; 4; J14: 2) i; J0,1; 0,2; JI_TI

i"l-l 26. [lna AKHMX 3HAYEHb X CHOPABVETHCA HEPIBHICTH:

HJx =1; 2) Jx < 2; 3)1<x <4;
4) 9 < Jx < 100; 5) Jx > —1; 6) Vx < — 2,5?
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HEﬂﬂFﬂiHHJ KopeH. AIucH! Yuona

."_:_'i,._ —

Tongbre 6 pasgini 2

BNACTUBOCTI ®YHKUIl y = a2

1. ObnacTs BHaHaYeHHA PYVHKNIL cK.aa- \
NAaEThLCA 3 YCiX YHCcel.

2. ObnacTs 3HAYeHL (PYHKIID CHJIaga-
EThCA 3 VYCIX HEeBIJlEMHHX YHCEe,

Tobro y = 0.

3. 'padirom ¢pyaruii e napabona a pep-
muHow B Toumi (0; 0), rinkn axol Ha-
npsaMJeHi Bropy. ¥Yei Touku rpadika,
KpiM BepIIHHH nOapabosii, JeXAaThb
BHIe Bia oci abcmuc.

4. IlporTHnexHUM 3HAYEHHAM APryMeH-
TV BIANOBIZIAE OJHE W Te caMe 3HA-

YyeHHA (DYHKILIIL.

I -~ B - - ™ - A~ | - - B BN - -

APUOMETUYHUW KBAOPATHMMW KOPIHb

Apugpmemunnum keadpamuum Kope- T 1T T
HeM i3 wucha a HABMBAIOTHL TAKe HeBimeM- _3 -2 _1 001 2 3
He 4HCI0, KBAAPAT AKOr'0 JA0PIBHIOE d.

Bupas JE He Mae aMmicTy, axkmo a < 0.
Hna dbyas-axoro a = 0 conpaBaKyeTbed TOTOMHICTD

(Wa)? = a.

PIBHAHHA /x = m

VX =m, m — 9HCA0 ‘
Armo m < 0,
TO KOPEHIE HEMAE

sk
- -

Axmo m = 0, To x = m*

PALIOHANBHI, IPPALIOHANBHI TA OIACHI YUCTA

Ilini ynena i gpoboBl YKMecla YTBOPHIOTH MHOKHHY PAYLOHAABHUX
YUCENd.

; . m
Byvnk-AKe panioHAJNEHE YHCJI0 MOMKHA NONATH V BHIIAAL —.
n
& - m =
Yucna, AKI He MOKHA 3ANHCATH V BHIIAAAL —, e m — ILIe 4YHCJO,
n

n — HATYpaJbHE YHCI0, HASHBAIOTE IpPayioHanbHUMU LUCAAMIU.
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PIBHAHHA x2 =a

| x? = @, a — uncno I

.//T\

Axmo a > 0, To fAxmo a = 0, fAxmo a < 0,
% = fa. X, = fa 0 X =0 TO KOPEHIB HEMAE
BNACTUBOCTI

APUOMETUYHOIO KBAOPATHOIO KOPEHA

Jab =Ja - Jbanaa>0,b>0

E=%mﬂu}ﬂ,b}ﬂ
JaF - s

m: ‘-ﬂ:h‘

BNACTUBOCTI ®YHKUII y = Vx

1. ObnacTio BH3HAYEHHA (PYVHKIII € MHOMHHA BCIX HeBi'eMHHX 4H-
cenm: x = 0.

2. Obnacro agaveHs QVHKNI] € MHOMHHA BeiX Hepin'eMHUX wnHce:
y = 0.

3. 'padir yvEKUIl — rinka napabonu, mpE BUXoAMTE 3 Touku (0; 0),
yel iHmi ToukKH rpadika JexaThk y nepuliil KOOpAMHATHIH YBepTi.

4. BinskmoMy 3HaAYEeHHI) APTrYMEHTY BiAnopigae Olasine 3HAYEHHA

(hyHKIII.
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KBAAPATHI PIBHAHHA
Y UbOMY PO3AIAI BU:

O 0IHAROMMTECH 3 NOHATTAM KBAOpaTHOMo PIBHAHHA Ta KBaOpaTHOM
TpuuneHa, Teopemold Bieta;

O HaByWTECH PO3B'A3YBATH NOBHI Ta HENOBHI KBAAPAaTHI PIBHAHHA Ta PIBHAH-
HA, WO 3BOAATLCA 0 HWX, 3acCTOCOBYBATH TeopeMy BieTa; poaknagati
KBAAPATHWUA TPUYNEH Ha MHOMHWKKA, PO3B'A3YBAaTH TEKCTOBI Ta NpUKNaaHi
3afavi, MmaremMatMYHMMK MOJEenaMn AKX € KBaapaTHi piBHaHHA abo Ti, wo
3BOOATLCH 00 HUX.

§ 20. KeapparHi piBHAHHA.
Henoeui kBappaTHi piBHAHHA

1. KeagpatHe pIBHAHHA, HOro KOegILIEHTH

Y wmarematnul, ¢isunl, eKOHOMIIl, NPAKTHYHIH JIAJBHOCTL JHOJAWUHH
TPanIAKTECA 3ajadl, MATEMATHYHHMH MOJeNAMH SAKHX € pIBHAHHA, IO
MICTATH 3MIHHY B JPYIrOoMY CTeIeHi.

W UTHENE N [losxuHEAa 3eMesbHOl JQINIAHKH Ha 10 M Olaella 3a WIMPHHY,
- a naoma gopisawe 375 m%, 3HaliTH WIMPUHY ALTAHKH,

Poze'azannn. Hexat ¥ M - IIHpHHA [OIIAHKH, Toal 11 JOBXKHHA -
(x + 15) M. 3a yMoBo 3ajadi niaoma AinAsAkH gopisEoe 375 m°. Toni
x(x + 15) = 375. Orxe, maemo pipHAHHEA x2 + 15x — 375 = 0, Axe Ha3H-
BAlOTh K6AOpamuuMm.

Kesadpamnum pigHAHKHAM HA3WBAIOThH pIBHAHHA BHTJIAY
ax: + bx + e =0, ne x — aminHa, a, b i ¢ — neski uncna, i a = 0.

Hanpuxnan, pieEases 5x2 — 2x — T=0T1a —-3x* + x — 8 = 0 Takox
€ KBAJpATHUMH.
Yucna a, b 1 ¢ sasuBawTs koegiyicnmamy kKeadpamuozo piBHAHHA.

Uncno a HA3WBAKWTL nepuum xoegiyicumonm, ducno b — dpyzum roegiui-
CHMOM, YHCHO ¢ — SLABHUM YAEHOM.

Y pieHaHHi X2 + 13x — 375 = 0 xoedinienTn Taki: a = 1; b = 15;
¢ =-375. ¥ pipaanHi 5x2 - 2x - T=0rTari:a=5:b=-2; ¢ = -7, a B pis-
HAHHL —3x2 + x—-8=0mTargi:a=-3:b=11i¢ = -8.

KeagparHe piBHAHHA, nepmHil koedinieHT skoro AopisHioe 1, Ha3HM-
BaOThL 3eedenum. Pisaanaa x* + 15x — 375 = 0 — aBeseHe, a piBHAHHA
5x2 — 2x — T=10 — He ¢ 3BeICHHM.
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2. HenosHi kBagpaTtHi piBHAHHA Ta iX PO3B'A3YBaHHA

Aximo v keajgpaTHoMy piBHaHHI ax® + bx + ¢ = 0 xoua 6 oMH 3 Koe-
himieaTie b abo ¢ gopiBHKE HYIK, TO TaKe pPIBHAHHA HAIHBAKOTH
HEeRoOBHUM KeadpamHum PDIEHAHHAM,

Hanpuknan, HemoBHEM KBaJpPATHHM pIBHAHHAM, Vv AKoro b =01 ¢ = 0,
€ pisEAEHEA —8x% = 0; v Axoro b = 0, € pisHaAHHEA 2x° — 3 = 0; v ARoOro
¢ =0, ¢ pipaaaaa —Tx* + 4x = 0.

Or:e, HeNOBHI KBAAPATHIL PIBHAHHA MOMKYTHL MATH BHIISM:

@ﬂri + bx = ﬂ

PoarasnemMo pﬂEB*HEFEH_EHH KOMHOI'O 3 HHX.

@ Pipaauusa surasaay ax® =

Ockinpkn a # 0, Mmaemo piBHAHHA x° = 0, KopeHem Aroro € gmcao 0.
Ot#e, pIBHAHHA Ma€ €IHHHI KopiHb: x = 0.

@Piﬁﬂﬂﬂuﬂ euraaay ax> +e=0,e¢e 2 0
¢ : . B

Maemo: ax® = —¢, Tobro x? = s OcrinbEn c 20, Toi— = 0.
a
Axmo —E > 0, To piBHAHHA Ma€ ABA KOpPEeHi:
' ‘ c ‘ :'
—— ab0 CKOpPOYeHO: =4 |—=
a s 1.2 a
HAxmo —— < 0, To pIBEHAHHA KOPEHIB HE MAaEe.
Poap’azaTn pipRAHHA:
1) —2x2 + 50 = 0; 2) 3x2 4+ 9=0.
: Pnas A3AHHA. -2x% = =50, 3x2=-9,
x2 = 25, x*=-3,
II,E = iﬁ-- X E Ej.

Bidnoside: 1) +5; 2) KopeHis HeMae.

@ Pisnanna saraany ax= + bx =0, 6 # 0

Poaxknanemo JiBY 4YacTHHY pPIBHAHHA HA MHOMKHHKH H pO3B’AMeMoO
ogep:xaHe piBHAHHA x(ax + b) =0

b ,
X =-——, ockinskH a = 0.
a
: . v b
Orae, pIBHAHHA Mae ABa KopeHl: ¥, =0 1 x, = ——,
a
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FIthnﬂ,u ¥ Poss’sszaTH piBHAHHA 2:::3 + 5x = 0.
Pnsa A3anua. Maemo: x(2x + 5) =

Orxe, x; =0, x, =

Bidnoside: 0:;

— 20

—-2,0.

x=0 aﬁn 2x+ 5 =10,
x=—-2.9.

KeadpamHi piBMAHHA

CHcTemMaTH3VEMO JaHl Opo po3B’'A3KH HENOBHOIO KBAaJpPaTHOIO PiBHAH-

HA V BHIJIANL CXeMH:

l ax*+bx+c=0,a=z0 ]

el B,

Hrwmo
be0,c=0,
MAEMO;
axt+ bx =0,
xiax +6)=0

r=0aboax+ b=0,

Hrmo

c
Axmo —— < 0,
o
¢ TO KOPEH1B
e HEMAE
C
I

3. Poag'azyBaHHA piBHAHBb, WO 3BOORATECH
A0 HENOBHMX KBaApPaTHWMX

WSUTHENLES Poas’aszatu pisEanEs (2x + 1) = (x + 3N x + 1) + 4.
. Pozg azanna. BuronaeMo TOTOMHI nepeTBOpeHHA Ta 3aCTOCYEMO BJIACTH-

. BocTi pisHAHL. Maemo:

c4x +4x+1=x*+8x+x+8+4;

ax? = 6;
=2

%o = £42,

Bidnosgidwv: ixfE .
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m Pozr’azaTn piBEAHHA

* ragHemMo Asa BHnaakm: x > 0ix <0,

x?

—1-1=0.
x

Pose azanna. ObnacTo BM3HAYEHHA PIBHAHHA € Bel unchaa, kpiM 0. Posa-

IE

1) Akmo x > 0, To x* >0 i ‘Iﬂ‘ = x%, Toai MmaeMo piBHAHHA ?—1 = {0,
x2 =1, x=1 abo x = -1. Ane xopiss ¥ = —1 Be 3agoponsHAe yMoBY ¥ > (.
2) flkmo x < 0, o x¥ <0 i ‘13‘ = —x%, Toxmi oTpmMaeMo ~'§-1={]\.
x2+1=0, x? =-1. Ile pisuaaaa poas’a3Kis He Mae.

Bidnosids: 1.

(0 Axe PIBHAHHA Ha3WBaKTb KBagpaTHuM? O Hk y piBHAHHI ax? + bx + ¢ = () Ha3WBaKTL

¥
|
- |

yucna a, b, ¢7 O Hasenite NpUKNag keagpartHoro pisHAHHA. O Ake kBagpaTHe piBHAH-
HA Ha3aWBaKTL HeENoBHMM? O HaeeaiTe NPpUKNanK HENOBHUX KBapaTHMX piBHAHL. © Ak
pO3B'A3aTH HeNOBHE KBaOpaTHe PIBHAHHA KOMHOro Buay?

§ Fosb axims 3agaui ma bukonaime bnpabu

20.1. (¥Veno.) ki 3 piBHAHEL € KBAJAPATHHMH:

1

1) x2 -8x+4 =0 2) x2 —Tx3 =0; 3]I2+—2='H;

X
4)8x—x==0; D) Bx—-4=3x+T: 6)1—5x= =07
20.2. (Vcro.) Cepen kBapaTHHX PIBHAHE 3HAHJITH: A) HENOBHI; 0) 3BeeHIl:

1) 8x2 + 2x = 0; 2) x2 —Hx +6 =0 3)3x2 -4x+7=0:
4) 5x2 = 0: 5) Tx2-21=0; E]IE—%I+i=ﬂ.
20.3. Bunumite roedinierTn a, b 1 ¢ KBaJApaTHOrO PIBHAHHA!
1)2x2 +3x-5=0; 2) 8x2 + 9 = 0; 3)3x -x2+T7T=0;
4) 3x% = 0; 5 Tx—x* =0 6)2+4x —x2 =0.
20.4. Crnanlte KBajgpaTHe DIEHAHHA 3a Horo KoedinieHTaMm:
1)a=3;0=5; ¢c=—2; 2a=—1;b=58;¢c=10;
3)a=-4;0=0;,¢=0; 4)a =13; b =0; ¢ =—-39.
200.5. IlepereciTes TADMIHIID B 30IIHT 1 3AaNOBHITH 11:
Keanpatae pisnsaaasn KoedigienTn pisnanas
| ax*+bx+e=0 a b l c
5x2-3x—-17=0 | '
2 —3 4
~-16x2 + 14x =0
-3 0 7
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KeadpamHi piBMAHHA

D.
IIpodoawenna madauuyi
KsanpatTne pismammsa KoedinienTn pisnanns |
ax*+bx+ec=0 a b c
—-x2+5x+6=0
-5 -1 19
EI 20.6. 3eenitrs o euraany ax® + bx + ¢ = 0 pisuauns:
1) (bx — 1}5x + 1) = x(Tx — 13); 2) (2x — 3 = (x + 2)x - 7).
200.7. 3aMiHITE PIBHAHHA PIBHOCHJIBHHM HOMY KBAaJIPATHHM PIEHAHHAM:
1) (2x + 8X2x — 8) = x(9x — 12); 2) (4dx + 1) = (x = 3} x + 2).
20.8. Axi i3 uncen —2; —1; 0; 1; 2 € KopeHAMH DIBHAHHA:
1) x2 — 5x = 0; 2) 3x2 = 0;
3)x2-3x+ 2=0; 4) x2—-2x—-3=07
2009, Hki 13 upcen -5; -2; 0; 2; D € KOpeHAMH pPIBHAHHA:
1) x2 + 2x = 0; 2) =dx= = 0;
3N)xt-x-6=0: 4) x* - 25 =07
20.10. Poap’axiTs piBHAHHA:
1) 3x2 - 27 =0; 2)3,7Tx2 =0; 3) 2x2 + 8 = 0;
4) =5x2 + 10 = 0; 5) =5,Tx% = 0; 6) %IE —% = {).
20.11. 3aliTe KOpeHi PpiIBHAHHA!
1) 2x2 -2 =0: 2)3x24+9=0; 3) 1,4x2 = 0;
4)-Tx2+21=0;  5)-1,8%2 = 0; 6) %xﬂ . ; - 0.
20.12. 35afigiTh KOpeHl pIBHAHHA:
1) x2 + 6x = 0; 2) 2x% - 8x = 0; 3) 4x% - x =0;
4) 0,1x%2 + 2x = 0: 2) %IE + %I = 0: 6)3x2-Tx=0.
20.13. Poar'amxiTh pIBHAHHA:
1) x2 — Bx = 0; 2)3x2+9x=0; 3) 5x%2 + x = 0;
4) 0,2x2 - 10x = 0; Ejlxﬂ—-—l-:c:ﬂ; 6) 4x2 + 9x = 0.
4 12
El 20.14. CxnaniTs KBaJApaTHe DiBHAHHA, V AKOTO:
1) Hemae KOpeHIB; 2) TINBKH OJHH KOPiHb;
3) ABa HIIHUX KOpeHi; 4) nea ippanioHAJEHHUX KOPEeHL.

20.15. 3a axoro 3HauYeHHA KoedilleHTa a 4HeI0 4 € KOpeHEM pPIBHAHHA
axt +2x-T=07

20,16, 3a AKoro sHadeHHs KoedimierTa b umcno —2 € KopeHeM piBHAHHSA
xx+bx-8=0?
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20.17. 3a Aaxkux 3HadYeHb KoedinieaTie a 1 b uncaa 1 1 2 € KopeHAMH piB-
HAHHA axZ + bx + 4 = 07

20.18. 3a axkux 3uadYeHb KoeginienTtis b i ¢ uncna 1 i 3 € KopenaMu pis-
HAHHA X5 + bx + ¢ = 07

20.19. Poar'saxiTE pIBHAHHA:

1) (x — 2)(x + 3) = —6; 2) .r{:r +9) = lx(x —16):

3)Bx-12=(x-3)% 4)2x+1)Bx-1) = x[x—21+3(r—%].

20.20. Poap’axiTs pIBHAHHA:

1} (x + 3)x — 5) = —1b; 2) g.t‘{x —3) = %x[r + 4);

3)(2x-32=38x-2)2 4)Gx+1)2x-1)=x(x+3)- ﬁ[r . %J

20.21. [Ina AKHX 3HAYeHbh X 3HAYEHHA BHpaay (3x — 1}(x + 4) Ha 4 MeHIDE
BiJi 3HAYeHHA BHpaay x(x + 2)?

as, JIna AKAX 3HAYEHL X 3HAYeHHA BuUpasy (2x + 1)(x + 3) va 3 binkIe
3a 3aHAYeHHA BHpaay x(x — 4)7

20.2
E 20.23. [obyTor aBox umcen AopieHwe ix cepegHboMy apudmerny-
HOMY, SHAWAITE 11 YKHena, AKIO 1X pi3punda gopisHoe 1.

20,24, Ilonoensa nodYTKY ABOX 4YHCEN JOPIBHIOE 1X CcepelHLOMY apHijiMe-
THYHOMY. SHAHIITH 11 YHcaa, AKILO 1X pisHMILA JopiBHIOE 2.

20.25. Poas’saxiTh pIBHAHHA:

1) x2 - 5x| = 0; z}——+4 0,

=i

x4
1) —x% + 3|x| = 0; 2) =9 =0,

x|
Bripabu gns nobmopenns
20,27, loseaiTe TOTOXHICTS:
3x +3 [ x+3 1 } o

20,26, Poap'sskiTh piBHAHHAS

x2—x \x2-1 x2+x
8
- —, AKI0 X < -2
X

20.28. [Tobyayiite rpatdik dyaxnii ¥ = 1x%, axkmo -2 < x < 2;
]E — 2x, AKIO X > 2.
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-
H Tligzomyameca qo bubuenns woboze mamepiay

20.29. 3uaiigiTe savenna supazy b? — 4ac, arwo
1)a=1Lb=9; ¢c=-0; 2a=Lb=-0;c=9
a=2;:b=-3;: ¢ =-5; Ya=4:b=5¢c=-9.

20.30. BuneciTh MHOXHHEK 3-II1]] 3HAKA KOPEeHA:

1) /18; 2) +/300; 3) +/108; 4) +/363.

20.31. Croporite apio:

1}4+2ﬁ_ E]E—ﬁ_ 8 — 243 16 + /20
2 - '

2 6

Xummeba mamemamuka

20.32. Otpic ofnagHaHO NPHUIAKAMH OCBiTIeHHs, AKi cnoxmeaioTh 600 Bar
HIOTOIHHT 1 ﬂpamnIﬂTL no 10 rogun moaHa. AxKno 3aMiHATH 1X Ha
EHeproollafHl, TO BHTPATH eJIeKTpoeHepril aMeHmaTeca Ha 80 .

1) Crinexkn Bart-rog nporarom THxHA (D pobouHX AHIB) MOMKHA 3a-
OIIAAWMTH B IUbOMY o¢icl, AKIO obaagHATH HOr0 eHEeproollajlHHM
OCBITJIEeHHAM !

2) lpoekxmua diaasHicms. [ianaliTeca Tapud Ha 1 xkBr-rog
(1 kBr = 1000 Br) Ta obuHcaiTs, CKIABKHA rpoieil MOM¥HA 3a011a71H-
TH OporaroMm 5 poboumx AHIB ¥y nsomy odici nicns BOpoBajeHHSH
araflaHMx 3axolis eHeprosbeperxeHHd.

G Uikabi 3agaui — nomipkyi ogHaue

20.33. Y samury nemxars gume uopsi, 6ini ra seneni wyasku, Hri 6 n
(n = 2) KVvIbLOK HABMAHHA He BUTHAra/IH 3 AUIHKA, cepen HUX oboB'a3-
Kopo OyaAyTE Olna M dopHA. Axa HalblABIA KIABKICTE KVIBOK MOXKe
JeAaTH B ILOMY AIMHAKYT

§ 21. QopmMyna KOpeHiB KBAAPATHOrO PIBHAHHSA

1. Cxema po3e'A3yBaHHA KBAAPATHONO PiBHAHHA

PoarnsHeMo NOBHe KBajpaTHe piBHAHHSA ax® + bx + ¢ =0, a # 0 Ta
aHaligeMo iforo poss's3KM B 3araJibHOMY BHIVIAAL.

IMomuoxumo niry i npary yacTHHM pieHAHHA Ha 4a (ockinsku a # 0, TO
ida=0):

4a®x? + 4abx + 4ac = 0.
Mani pogamo a0 ob6ox yacTul pisEAHHA b
4a®x? + 4abx + b + 4ac = b2.
Ockinbru 4a?x? + 4dabx + b? = (2ax + b)?, maTuMeMo:
(2ax + b)® = b* — 4ac.
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Bupas b® — d4ac BasuBawTs duckpuminanmom keadpamuozo pis-
HAHNAR ax® + bx + ¢ = 0.

Cnopo duckpumiHanm NOXOOHWTE Bl JATHHCBKOr0 pPO3PIiZHIOBAAbHUILL.

IloaragawTs AHCKpHMIiHAHT aiTeporo D,
Ypaxosywun, mo b* — 4ac = D, sanumeMo piBHAHHA V BHTJIALL:
(2ax + b2 =D

i npopoemuMO fforo poas’aayeaTH.

Poarnaremo BCcl MOMIAMBI BHIAJAKH 3AMeXHO Bl sHaueHHA [,
1) D = 0. Toai 3 pisaannsa (2ax + b)? = D maemo:

2:1.1*+£7=JE abo Eux+b=—Ji_]

2ax =—b+-q‘JE, Ea;x*:—b—-fﬁ,
oo b+VD o _—b-"D
gp 2a

(npu pinenni vHa 2a ppaxysanu, mo a = 0).
Orxe, axmo D > 0, To pieaaauas ax? + bx + ¢ = 0 Mmae jBa pisHHX KO-

peH1:
_—E:-+~fﬁ C g —b-+/D

2a 3 24a
KopoTko e M0:XHA 3aIHCATH TAK:

—b ++/D

Xy 9 =- T ae D= b - 4ac.

OrpuManu gpopmyay Kopenié Keadpamuozo Pi6HAHHKA.
2) D = 0. Topi maemo pisusuus (2ax + b)2 = 0,

X1

3 b
2ax +b=0, apigkE X = ——.
2a
Orsxe, akmo D = 0, To piBHAHHA ax® + bx + ¢ = (0 Mae oAHH KOpiHBb:
b ” : — .
4= —E-. lleit kopiae Mo:xHA Oyao O 3HaATH 1 3a GOpPMYI0K KOpPEeHIB KEBa-
a
_ _b+4Jo b
APATHOrO piBHAHHA, ypaxyeaemu, mo D = 0: Xy = 2 == —E. Tomy
MOKHA BBajKaTH, 10 piBEAHHA ax® + bx + ¢ =0 nna D = 0 mae aBa oxra-
L " . b
HOBMX KOpeHl, KOMHMA 3 AKUX JOpiBHIOE —E—.
a

3) D < 0. ¥V upomy pazi pieaaasa ax? + bx + ¢ = 0 e mae Kope-
HiB, OCKINLKHM He iCHVE TAKOrO 3HAYEHHA X, /UIA AKON0 3HAYEHHA BHpPAa3y
(2ax + b)? 6yno 6 sig'emHUM,

CHcTeMaTH3VEMO JaHI NMpo pPOo3B A3KH KBAJPATHOTO PIBHAHHA 3a J0NOO-
MO0 CXEeMH.
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l_ ax>+bx+c=0,a#0,b#0,c#0

Y
| D=b*-4ac |
Hxmo D > 0,
—b++D -
TO Xy = o Humnﬂ_;, Axmo D < 0,
S TO KOPEHIBE HEeMAE
—b—‘uﬁ ok 2a
IE -
2a

2. Npuknaau po3e'A3yBaHHA KBAAPATHUX PIBHAHDb

({"TTTEN Poss’ssaru pisanus:

«1)222 +3x+1=0; 2)9x2-6x+1=0;

3)x2-2x+ T=0.
* Poza'naanun. 1) D=3*-4-2-1=1;D>0;

3+J1  -8+1 1
MET g g T g Xy =—1; %y =——.
-6 1
2)D=(-6)2-4-9-1=0;D=0;x= ——0 =~

2.9 8
3I)D=(-2)2-4-1-T=4-28=-24<0, x € &.

Bionosids: 1) —1; —l;
1

2) =;

] 3

3J) KOpeHIB HeEMAE,

m Poap’'aA3aTH piBHAHHA —%.i:ir - %.r +1=0.

" Poae azanua. llomHORHEMO JiBY 1 NpaBy YACTHHH piBHAHHA Ha (—7), mobd
" HOrMo KoedhllIEHTH CTAJH I[IIAMH YHCJIAMH, MATHMEMO PIBHAHHA:
. 2 B e

+4x—-T=0

D=43—-4-1-{~T]=44,Tﬁ;r;ix1.2=—4i"44*

2
Ockinpkn vd44 = /4 .11 = 2«..1"1_1, TO

_4i22m=-21m.

£12 =
Bidnosgiow: -2 + 4J11.
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3. Poag'azyBaHHA piBHAHBL, WO 3BOAATECA A0 KBagpPaTHMUX

m Poss’saaru pisaauus (2 —Jx)(x? +x-2)=0.

* Pose'azanna. ObnacTio BU3HAUYeHHA piBHsAHHSA € Bel Hepig'emui anauen-
; Ha x: x = 0. Maewmo:

'2_.Jx=0 abo x2+x-2=0,

Jx =2, D=12-4.1-(-2) =
-1+3
:4; b T —
2.3 9

[Ipore xopine —2 He zagoponsHAe ymoBy x = (. Tomy zanane pieHAHHA
Mae Kopeni 11 4,
Bidnoside: 1; 4.

WSO 3aaitTH Bei aHaueHHA @, ANA AKUX piBHAHHA ax® +4x+1=0
« MA€ OHH KODiHB.

- Pozg'azannun. 1) Axmo a = 0, To pisasaaas vabysae surnsagy 4x +1 =10,
lle piBHAHHA MaE€ OJJHH KOPiHb.
2) Armo a # 0, To maemo KBagpaTHe pisusaausa. BoHo mMae oaHH KOpiHb,
AKINO ANCKPUMIiHAHT piBHAHHA AopieHwe HyIAW. D =4% —4a-1=16 — 4a.
Maemo 16 —-4a=0,a=4.
Bidnosaids: a = () abo a = 4.

e X - HenoeHi kBaapaTHi pisHAHHA Ta OeAK BMOM NOBHUX KBaApaT-

:‘ﬁh “#Fﬁa;,r_,jmp__. HUX pIBHAHL (HaNPWKNag, BUrMANY x2 + x = d) saBunoHCHK

i MaTeMaTHKKM BMINK PO38'A3YBATH LWe 4 THC. pokie Tomy. Y Ginbiw

niaHi Yacu aenki keaapatHi pieHAHHA y [asHii Mpeul Ta IHAT MareMaTuki po3s’A3yBand reo-

METPWYHO. [pWACMK PO3R'A3YBaHHA ASAKMX KBEaOpaTHUX piBHAHL Dea 3acToCyBaHHA reome-
Tpil BMKNae AasHbLorpeubkui marematvk Jioghasm (Il cT.).

barato yeBaru KBagpatHMUM pDIBHAHHAM NpUAOINAe apabobkri
MatemaTtik Myxammed ane-Xopeami (IX cT.). BiH aHalwoB, fAK
pO3B'A3aTH pIBHAHHA BUrNAQY ax? = bx, ax2 = ¢, ax2 + bx = ¢,
ax* + ¢ = bx, bx + ¢ = ax* (ana nonartHux a, b, ) | oTpumark go-
AaTHI KOpeHi UMX PIBHAHb.

QopMynK, WO NOB'A3YIOTE MK cobolo KopeHi KBaapaTHoro
PIBHAHHA | Aoro KoediluieHTH, BigHaAWOoB hpaHUy3LkMiA MaTema-
THK @parcya Biem y 1591 poui. Moro BUCHOBOK (Y Cy4YacHHx no-
aHayYeHHAx) BWMAgae Tak «KopedaMM piBHAHHA (a8 + b)
X—x*=abeuncna aibn».

Micna onyBnikyBaHHA npaus HifepnasHAcbLKoOro Maremarvka
* A. Mupapa (1595-1632), a Takox dcpavuya P [exapma
®pancya Bier  (1506-1650) Ta aHrniius /. Helomona (1643-1727) chopmyna
(10401603 KopeHiB KBaOpaTHOro piBHAHHA Habyna cyJYyacHoro BUrmAay.

(o o HaaMBaloTh OWCKPWMIHAHTOM KBagpaTtHoro piBHAHHAY O CkinbkK KOpeHiE Mae KBa-
u ApaTHe PIBHAHHA 3anexHo Bif aHa4eHHA auckpuMiHadTa? O 3anuwiTe opMmyny Kope-
HIB KBa[paTHOM PIBHAHHA,
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O

4

(2]

21.2.

21.3.

21.4.

1.9,

Posb sxims 3agaui ma Buxonaime bnpabu

21.1. (Vrwo.) Crkinekn piaHHX KOpeHIE Mae KBajJpaTHe pPIBHAHHA,
AKINO HOro JUCKPUMIHAHT NOPIBHIOE!
1) 4; 2) 0; 3) —9; 4) 177

Yu mae KopeHl KBaJpATHE pPIEHAHHSA, 1 AKIIO MAE, TO CKLIBKH, AKIIO

HOro AMCKPHMIHAHT JOpPIBHIOE:
1) =3 2) 49; 3) 13; 4) 07
(Verno.) Un npaBnasHO 3anMcaHO JUCKPHMIHAHT KBAJAPaTHOrO PIBHAHHA:
2x*+8xr=-1=0,D=8"-4-2-1:
2)3x° - 4x +2=0,D=(-4P ~-4-3- 2;
1 1

3}_EIE_5I+3:G' D =[-5}3_4.3.[_E}.

4}%.1:3+21—4=ﬂ,ﬂ=23+4-%~[—4}?

JHAHAITE AHCKPHMIHAHT 1 BH3HAUTE KIJBKICTE KOPEHIE KBaJpPaTHOTO
pisaaaaa:; 1) 6x* —5x -1 = 0; 2)x? —4x +4 =0
3 x2+2x+6=0; 4)Tx2 +2x-1=0.
. JHAMAITE AHCKPHMIHAHT 1 BH3HAUYTe KinkKicThk KOpeHIB KBAJPATHOIO
pipaauna: 1) 2x2 —3x -1 = 0; Dx2+x+T7=0;
3) x* +6x +9 =0; 4)3x° +4x-1=0.
21.6. Poap’samxire piBHAHHA:
1)x2 -5x+6=0; 2)2x%* +5x -3 = 0;
3)3x2 +bHx+2=0; 4) x2 + 10x + 25 = 0;
5) x2 +x—90 = 0; 6) x2 —10x — 24 = 0.
. Poap'saxire pisasuna: 1) x2 —4x -5 =0 2)2x2 +Tx -4 =0

3y x2-12x+ 36 =0 4) x2 —x-56 = 0.

Poas’axiThk pIBHAHHA:

1)10x2 =5x+0,6; 2)x%2 +3 = 4x; 3) x2 + bx = —B;

4)1 —4x = 5x?; 5) 81y2 +1 = —18y; 6)3p = 5p? - 2.

Poss'axxites pisaarsa: 1) 10x% = 0,4 — 3x; 2) x2 + 7 = -8x;
3)Tx = x% +12; 4) 4y = 4y + 1.

21.10. [Ina AKHX 3HAYEHL X:

1) 3raueHHA MHOTO4YNeHa x° — 2x — 3 nmopiBHIOE HYIIO;
2) spavenHs mHorouwreHie x? + 2x i 0,5x + 2,5 mixk cobow pieHi;

3) anaueHHa ApowneHa 10xZ — 8x mopiBHIOE 3HAYEHHID TPHWIEHa
9x* + 2x — 257

Z21.11. Ina axux 3HAYEeHL I

1) sHAYeHHA MHOrowieHa y° + 4y — 5 HopiBHIOE HYJIIO;
2) apauenns mHOrouwnexie y2 — 3y i 0,5y + 4,5 mix cobow piesxi;

3) anauenHa TpudjaeHa 4 + 2y — y© AopiBHIOE 3HAYEHHIO ABOYJIeHA
4y* — 6y?
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]E 21.12. Po3p'AxiTh PIBHAHHA:

1) (x — 3)% = 2x — 3;

) 3x+1) =2x + 2:

N(x+3x-1) =2x(x - 2) + 5;

) x2{x-3)-(x-B)x+5) = (x+ 1)~
21.13. Poap'a:xiTe pisnganua:

D(x+2) =2x + 3;

2) 5(x — 2)* = 3x - B;

3) (x + 2} (x — 3) = 2x(x — 4) + G;

) x(x—-1)—(x—3)Nx+3) =(x+2)F -
21.14. Poar’axiTe piBHAHHA:

x2+2x 4x+1 y+2 -1 1

Ny =3 DT "3 %

H 3) Hexait x — Halibinemuii KopiHs HDepmoro piBHAHHA, I — Hail-

= Oinpmuit Kopine apyroro pispsapua. 3HalifiTe 3HAYeHHA BHpPA3y
21x + 6y, BigTaK niaHAaeTecA, AKOI JOBXKHHH (V KM) € 0JHA 3 Hai-
OLIBII MANBOBHHYHMX 1 HAHIOBIIHX HaDepeHHX YV CBIT1, 10 3HAXO-
auTheda v Micri [IHinpo.

21.15. Poap’amiTs piBHaHHSA:

x2—-3x 2x+5 x+1 x2-1
L3 e ; 2) . : =1
AN 3 A"
21.16. Po3s’aAxiTE pIBHAHHA:
1]%:3—.1:—?:!]; 2)-x2-2x+4 =0
3)0,1x2 —8x—5=0; 4) 0,5x% +1,5x —4 = 0.
21.17. Poap’axRiTE pIBHAHHA:
1]%x‘-’+r—3=ﬂ; 2) —x2 +2x+11 =0
3)0,2x2 +2x -3 =0; 4) 0,6x% -2,6x -4 = 0.
E 21.18. Po3p'sa#iTs piBHAHHA:
3 2
1) (Vx - 2)(x2 + x - 2) = 0; z}xﬂ—ﬁ—i 0.
3) x|x| + 3x — 4 = 0; H_I 2 =0,
21.19. Poar’axiTe pIBHAHHA:
Dyl
1) (Wx - 8)(x% - x - 6) = 0; g;xﬂ—ul-jrfi-—a 0.
3]:‘:‘—4:—5={}; H+4x—12 0,
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D.
21.20. [Ilna aAxux 3HAYEHL @ PIBHAHHA MAaE JUILE 0JJHH KOPIHb:
1)2x%2 + x —a = 0; 2)x? —ax +4 =07

21.21. Ina axux 3HadeHb b pIBHAHHA Mae JHIIe OJHH KOpPIHL:
1)4x2 —x+ b =0; 2)x2 + bx +9 =07

O) Bnpabu gas nobmapenns
21.22, Croporirs apib:

a® — 49 x? +1
N Tia+ 40 .

21.23. He BpukoHVIOUHM noOyaoBH, 3HAHIITE KOOPAHHATH TOYOK IEepeTHHY
rpatika pyaroil y = 0,2x — 15 3 ocAMH KOOpAHHAT.

21.24. Binpomo, mio a + b = 5, ab = —7. 3HaliTL 3HAYCHHA BHPA3V:
1) ab® + a?b; 2) a® + b2,

x* —x+1

Migzomytimecs go bubuenHs Hobozo mamepiary

21.25. Posg'sa:iTe piBHfAHHSA, nopiBHAlTe cymy lforo KopeHis i3 umcJsom,
NPOTHIEMHHM JApyroMy kKoedilieHTY piBHAHHA, a JA00yTOK KoOpe-
HiB — 3 BIALHHM 4YieHOM DIBHAHHSA:
1)x2 —x-6=0: 2 x? +6x+8=0,

21.26. 1) Hexaii a, b i ¢ - koedinieETH KBagpaTHOr0 piBHAHHA
ax® + bx +¢ =0, x; i x, — ftoro kopeni. Ilepenecits TabanmI0 B 30-
OIHNT 1 3anN0BHITE 11.

Pisnanaa —E E o *2 X +x | XXy
x2 -2x-8=0
2x2 +5x-T=0
3x2 -16x+5=0
2) IlopieasaiiTe —E i x + x5 E 1 x;x,.

=1 XKummeba mamemamuxa

21.27. Buanaure, CKiNLKH BiICOTKIB CBOr0 HIOMICAYHONMO JOXOAY BUTPAYAE
Ha purapku ocoba ia aapnnarser 12 800 rpH, AKIO BHKYPIOE 3a
noby oaay nauky nurapox? Beaskaiire, mo B micani 30 auis, a nau-
Ka nurapox xomrye 80 rps.

a Uikabi 3agaui — nomipkyi ogHaue

21.28. (XV Beeyxpainevka oaimniada, 1975 p) Ansa AxkHMX HATYpaIbHHX
aHauens n upcnao 2" + 65 € kpagparom ninoro uucna?
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§ 22. Teopema Biera ra o6epHena go Hel TeopeMa

1. Teopema Ta ¢popmynu Bieta ans 3segeHoro
KBAApPaTHOro PIBHAHHA

PoarnaneMo KiNbKa 3BefleHUX KBAJAPATHUX PIBHHAHBL, 110 MAKOTH JBa pi3-
HUX KopeHi. ¥ Tabnuunio 3aHeceMo TaKl JaHl Npo HUMX: caMe pPIBHAHHA,
Horo xKopeHi x, 1 x,, cymMy HOro KopeHies x, + x,, AoDyYTOK HOro kKope-
HiB Xy - Xy,

Pisnanna x,ix, x,txy | %2
¥ —Bx+8=0 2i4 6 &
x24+x-12=0 413 -1 ~12
2+ b5x+6=0 -3i-2 | -5 6
22 —4x—5=0 T =35 | *® | =8

JBEPHITE VBAry, 0 CYMAa KOPEHIB KOMHOro 3 piBHAHB TabDAMII JOpIB-
HIOE Apyromy Koe(illleHTY piBHAHHA, V3ATOMY 3 NDPOTHJIEXHHM 3HAKOM,
a Jo0yTOK KOpeHIB JOPIBHIOE BlALHOMY 4jeHY. lla BracTHBICTE cOpaBaIxy-
ETBCH JJA OYAb-AKOro 38c0¢H020 K8adpamHozo PIBHAHHA, AKe MAE KOpPeHi.

3BeleHe KBAApATHE DIBHAHHA B 3araJlbHOMY BHTJIAJI 3as3BHuail 3anmHcy-
1I0TE Tak: x2 + px + g = 0.

{T Teopema Biera. Cyma kopeHiB 3BeJeHOro KBA/IPATHONO PiBHAHHA

nopieHIOE Apyromy kKoedluieHTY, BE3ATOMY 3 NPOTHJIEXKHHM 3HA-
KOM, a JoOYTOK KOpeHIE — BLIBHOMY YJIeHY.

Hosedenna. Hexaill x; 1 x, — KopeHi 3BeleHOT0 KBAJPATHOIO DiBHAHHA
x% + px + q = 0, puckpuminadT Axkoro D = p? — 4q. Axmo D > 0, To pis-
HAHHA MAE ABA KOpeHl:

—p++D | —p—~D
1 — 1 Iﬂ — .
2 2
Axmo D = 0, To pisaasna x* + px + g = 0 Mae ABa OAHAKOBHX KOpeHi:
2
5"
daaligemo cymy 1 1obyrok KopeHiB:

_p+Jﬁ+—p-u"ﬁ:-p+Jﬁ—p—«fﬁz—ﬂp_:_
2

X

Xy +Xy = 5 5 5 P
 _=p+VD -p-D _p2-6D)? _
e 2 2 1
_Prgpr=dg) . pt=piiedy =ﬂ:q_
4 4 4

Orxe, X, +x, =—p; x,-x,=¢. B
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o Teopemy HaszuBawWThL meopemol Biema Ha decTh BHAATHOTrO ¢paH-

NYV3BKOro MmaTemaruka Ppancyva Biera, KoTpHil 1 BIAKPHE 10 BJACTHBICTS.
Ii moxkna chopmymoBaTi Tak:

Axmo x; 1 x, — KopeHi 3BeJJeHOr0 KBAJPATHOIO PIBHAHHA x2+px+qg=0,
TO Xy T Xo = =P X4°%5 = (.

OcTarH1 ABl PIBHOCTI, 10 OB A3VIOTE M coDOK KOpeHl TA KoedillleHTH
ABEJIEHOND KBAJPATHOIO PIBHAHHS, HASUBAWTE opmyramu Biema.

fAkmo B piepansi x2 + px + ¢ = 0 KoedinienT ¢ € UinUM yHucaOM, TO
3 pIBHOCTLI X,X, = ¢ CJiAye, L0 UUIHMH KOPDEHAMH IbOI'O DIBHAHHA MO-
MYTh OYTH JHIIe JINBHHKH YHCIA §.

m 3uaiiTH niabopoMm KopeHi piBHAHEA x° + 3x — 4 = 0.
. Pose’asanna. Hexait x, i x, — kopeni usoro pisaaunna, Topi x, + x, = -3
-1 x,x, = —4. dArkmo x, 1 x, — Uial yKucna, TO BOHM € JLIBHHKAMM YHCJA

~4. Tomy cepen DX AiIBHHKIB IIVKAEMO Ti ABA, CYMA AKHX JOPIBHIOE
—-3. Hepaskko agoragaTucs, mo ne yucaa 11 —4. Orxe, x, =1, x, = 4.

Bidnosids: 1; —4.

OnuH 3 KopeHiB piBHAHHA x° + px — 18 = 0 gopisHOE 3. 3HAal-

* TH Koe(dinieHT p Ta APyruil KOpiHL PIBHAHHA.

. Pose'azanna. Hexai x, = 3 — 0iMH 3 KOpeHiB pIBHAHHA 2 +px-18=0,

. a Xy — APYTHH HOTro KOopiHb. 3a Teopemoio Biera: x| + x, = —p, xx, = —18.
Ypaxoeywun, mo x, = 3, MaeMo:

3+IE = —fh IE :‘—E‘, IE =_ﬁ:-
3-X=-18 |[3+(6)=-p; |p=3.
Bidnoeide: p = 3; x, = —6.

2. Teopema T1a dopmynu Bieta ona HeasegeHoro
KEAAPAaTHOro PIBHAHHA
Buropucroeywun Teopemy Biera, moxua zanucatri BignoeigHl dop-

MYJH 1 AN KoOpeHiB OVAL-AKOr0 HEIBeJEHOr0 KBAJPATHOIO piBHAHHA
ax?+bx+e=0.

Ocrlnsku a # 0, noginumo oOMAB] YACTHHY PIBHAHHA Ha a. Ofep:xUMO
3dBefieHe KBaJipaTHe PIBHAHHSA!

b c
X +—x+—=0,
| i
1 T— __b _¢
Toni, aa Teopemoro Biera: x; + x, = _E' X X, = E.
drmo x; 1 x; — KOpeHl He3BeIeHOr0 KBAJADATHOI'O DpIBHAHHA
b C
ax®? +bx+ece=0,TO X +x, =——; X%, =—,
(L
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m He poase’saayiooun pisasHaAa 3x° — Sx — 7 = 0, sgaittu cymy

* 1 1o0VTOK HOro KOpeH1B.

. Pozg'a3anHa. 3HaieMo JUCKPHMIHAHT pPIBHAHHA, 100 nepecBlAYHTHCA,
mo Kopesi icaviore: D=5+ 4+ 3 - 7. Ouennguo, mo D > 0, orxe, piB-
HAHHA Mae JBa KopeHi x, i x,. 3a Teopemowo Biera:

X + Xq = _5—5- XX, = 7

1 2 3 3" 172 .
D

Bidnosgidns: X + Xy = 5; XX, = —%.

ALELGELEN Hexalt x; 1 x, — KOpeHl pDIBHAHHA 2x* - 383x -1 = 0. He
* PO3B’A3YIOYM PIBHAHHSA, 3HAWUTH 3HAYEHHA BHpA3Yy:

: 1 1
¢ 1) — +— 2) xix, +x3x5; 3) x¥ + x3.
, T X3
; A 1
Posa’ssanns. 3a Treopemomo Biera: x, +x, = — X, - X, = .
Topi: llli+i=r1'|"x2 =E:[_l]= ;
X X, XX, 2 2
; 1\ ‘8 3
2) x2x, + x2x, = 5, x%,(x, +x =[—_]._=__;
) X7x, + X5X, 1 %5(x; + X5) 2] 3 n

2
3) x2 + x5 = (x;, + x)° — 2xy%, = [-E] - 2. [—1] = 31.

Bidnoside: 1) —=38; 2) —% 3) Ei.

3. Teopema, o6epHeHa Ao Teopemu Bieta

Copaepxyversca i TBepeHana, obepreHe go Teopemu Biera.

{:Il Teopema (obeprena go Teopemu Bieta). dxmo umcaa m i n Takli,
mom+n=-p,am- -n=(g, TO BOHH € KOPeHAMH pPiBHAHHA
2 +px+q=0.

JoaedeHHa. 3a ymoeowo m + n = —-p,am - n = ¢. Tomy piBHAHHA
x? 4+ px + g = 0 moxua sanucat™u Tak: x2 — (m + n)x + mn = 0,

IlepepipuMo, UM € YHCI0 M KOPEHEM ILOr0 PIBHAHHA, AJA 40r0 OijcTa-
BAMO B JiBY uacTHHY piBHAHHSA samicTs aMminuHol x uneno m. OgepxuMo:

m2=(m+nm+mn=m2-m2-mn+ mn=~0.
Or:#e, m — KOpiHB ILOr0 PIBHAHHA.

AHanoriysHo mifcTaBHEMO B JiBY YACTHHY pPiBHAHHSA 3aMicTh aMiHHOI X
yncao n. Opepxumo: n2 — (m + n)n + mn = n® — mn — n2 + mn = 0, TobToO
n — TAKOM KOpPlHB IILOT'C PIBHAHHA.

Or#xe, m i n — xopeHi pisHauHA x* +px +g=0. B

182 O




KeadpamHi piBMAHHA

O

ATOENES CriaacTi 3BefleHe KBajJpaTHe PpPIBHAHHA, KOPeHAMH SAKOro
* ¢ qHCcHa —o 1 2.

. Pose'azanns. lllykane KBajgpaTHe piBHAHHA Mae Buraag x° + px + g = 0.
Ja TeopemMoio, obepHeHOW A0 Teopem#u Biera:

p:

(X, + x3)=-(-0+2)=3; g=2x;- x,=-9 -2 =-10,

Otxe, x2 + 3x — 10 = 0 - mykaHe piBHAHHA.
Bidnosiov: x* + 3x — 10 = 0.

L

(' ]

) Coopmynioitte | gosenits Teopemy Bieta ans 3sefeHOro KBaOpaTHOMO PIBHAHHA.
Y 0 Yomy popisHiooTe cyma | 0oByToK KOpeHie piBHRHHA ax® + bx + ¢ = 07 O Cdopmy-

nioATe Teopemy, obepHeHy Ao Teopemu Bieta.

22.6.

s Fosb sxims 3agaui ma bukonadme bnpatu

22.1. (¥Veno.) He poap’aavioun pipHAHHA, 3HAUAITE cyMy i gobvrok
HOro KOpeH1B:

1) x% —15x + 14 = 0; 2) x% +12x — 28 = 0;
DNx2+1Tx+52 =0; 4) x2 —-Bx+5=0
5) x2 + 2x =0 6) x> -8=0.
. SHANAITE cyMYy 1 JOOYTOK KOpeHiB pIBHAHHA:
1) 2x2 +4x -5 = 0; 2)-x2 +bx—-6=0;
3)3x* -6x-8=0; 4)4x% —Tx =0,
3. He poar’Aayioun plBHAHHA, 3HAHIITE cYMY 1 JoDYTOK HOro KOpeH1B:
1)xs-2x -8 =0 D x2+x-6=0;
3Nx2+92+5=0; 4) 2x2 - 6x+3 = 0.

22.4. Poap'axiTe pIBHAHHA, BUKOPHCTOBYIOUM (hopMyny KoOpeHis, Ta
nepeeipre ICTHHHICTE TeopeM# Bileta AN KOMHOIO 3 piEHAHL:

1)x2 +4x -5 =0 2)x? —-4x-21=0;
3)2x2 -5x+3=10; 4)2x2 +5x +2 =0,

5. Poap'amxiTe KBaApATHe PIBHAHHA 3a (POPMYJIOH KOPeHIB Ta HepeeBipre

AJA HEOro ICTHHHICTEL TeopeMH Biera:
1) x2 + 3x — 28 = 0; 2)2x2 -=13x +15 = 0.

¥Yei naHl pIBHAHHA MAKTE KOpeHi. ¥ AKHX 3 HHX KOpPeHl € 4HCJIaMH
OIHOT'O 3HAKA, 4 B AKHMX — YHCJAMH pPi3HHX 3HAKIRE:

1)x%2 +2x -8 = 0; 2)x2 -4x+4=0;
3)3x2+4x+1=0; 4) 2x° —3x -5 =07

. CrnaniTh apejieHe KBAJpPATHE DiBHAHHA, KOPDEHAMHK AKOro € YHCJIA:
1) 21 3; 2) -3 1 4; 3) —1 123 4) 0,3 1 —0,0.

. Craanitey asefeHe KBajpaTHe pPiBHAHHA, KOpeHi AKOro AOPiBHIOIOTH:
1)5i 1: 2)2i-T: 3)-2i-3; 4) 0,7 i -0,1,
22.9. 3nanaiTes miagdopoM KopeHl pIBHAHHA:
1)x2 -5x+6 =0; 2) x2 +6x+8=0; 3)x2-6x-T=0;
4)x2 +3x—-4 =0; 5)x2 —17Tx + 42 = 0; 6) x2 —5x—-24 =0.
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22.10.

22.11.

22.12,

22.19,

184

&
JdHanalTe niabopoM KopeHl pIBHAHHA:
1) x2 —-5x+4 =0 2)x2 -x-6=0; 3)x2 +4x+3=0;
4)x?-12x+27=0; BH)x*+x-6=0; 6) x? + 9x — 22 = 0,

IoseniTe, mo pisaasaa 12x2 + 17x — 389 = (0 e Moke MaTH Kope-
HiB, III0 € YACIAAMHE OJHOTO 3HAKA.

He poap’aayioun piBHAHHA, BH3HAYTE 3HAKH HOro KOpeHIiB (AKINO KO-
peHl ICHVIOTE):
1)x2 +8x+5 =0 2)x2 -12x-1=0;
3)3x% +14x -7 = 0; 4)dx° -Tx+2 =0,
3. He poap’sayioul piBHAHHA, BH3HAYTEe, YH MAae BOHO KopeHi. fAxmo
TaK, TO 3HAHIITE 3HAKH KODEHIB:
1)x2—-13x -2 =0 22 +1Tx+1=0;
3)5x2 —14x+1=0; 4)3x% + Tx-18 = 0.

.OauH 3 kopeHiB pieHAHHA X2 + 6x + g = 0 gopiBHOEe —3,5. 3uHaii-

OiTE ¢ 1 Jpyrui KopiHE.

. Oaue 3 Kopedis pisHAnHA x? + px — 9 = 0 gopisuwoe 1,5. 3uaiigits p

1 Apyrud KOopiHk.

. Kopeni x, 1 x, piBHAHHA x% + px — 10 = 0 3a710BONBLHATE YMOBY

2x, + dx, = 0. 3HalAITH KOpeH] PIBHAHHA TAa KoedllleHT p.

. Kopeni x, 1 x, piBHAHHA x% —4x + g = 0 3af0BOJEHAIOTE VMOBY

2x, — 3x, = 13. 3naiifiTe KopeHi pisHaAHHA TA KoedinieHT ¢.

. CxaaniTe KBajgpaTHe pIBHAHHA 13 NIAMMH KoedillieHTAMH, KOpeHi

AKOro JOPIBHIITE:

11-%15; 2}—ii—g; 3) /5 i —/5: 4)2-+/312+/3.

CraagliTek KBajJpaTHe PIBHAHHA i3 ninuMH KoedillleHTaMH, KOopeH1
AKOTO ,E[ﬂpiEHE}]DTL'

11—21%-. 2}- % 3) 7 i J7; )8 +JT18-AMT.

22.20. x, i x, — xopeHi pieaaHHA x° + 4x — 3 = 0. He poap’aaywoun
PIBHAHHA, 3HAHJIITHL 3HAYEHHA BHpa3y:

1 1
1) — +—; 2) xfx, + xfx;; 3) xf + x3;
S R
R 1 1
-1 5 + — 6) (x, — x,)°.
}:r:g %, }.‘rf ” ) (2, — Xx,)

. x, 1 x, — xopeni pieraAnHEA x? — 5x — 2 = 0. He poas’asywoun piBHAR-

HA, 3HAWJITE 3HAYEHHA BHPA3Y:

1 1
1) =—— 2) x{x, + xEx;; 3) x§ + x5;
L X
X 1 1
li]—+—2 5}—E-+—E', 'E]'{II—IE]-E.
L T | o] %5
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D.

22.22. CknaniTs KBAJpaTHe PIBHAHHA, KOPeH1 AKOro BiinmoeijiHO HA 2 OLAB-
i 3a kopeni pieHsauHsa x° — 3x — 9 = 0.

22,253, CRaaaiTs KBAJIpATHe DIBHAHHA, KOPeH1 AKOro HA J MeHINI Bij BIAMNO-
BiIHMX KopeHIB piBHAHHA x% + 2x - T = (.

(O) Bnpabu gns nobmaopenns
22.24,. Maemo aBa mMIMATKH craaBy Minl # nmueky. IHepmmit micture 20 %
Migi, a apyrui — 35 % wmigi. CRigbKH KinorpaMis mepmoro cILJaBy
1 CKINBLKH apyroro rpeba BaaTH, mod oTpuMATH cnaas Macow 200 Kr,
AKAI MmicTHEB OH 29 % Migi?
ey Nx ) Va-y

22.25. CnpocTiTe BHpas: | — J-— - — J--— J—] - :
x X —+lY i

H Tligzomyiimecs qo bubuenns Hobozo mamepiany

22.26.Cyma apsox umcen aopisHioe 32, a oaHe 3 HUX y T pasis Ginbme za
apyre. 3HaligiTe 11 YHCIA.

22.27. Pizaannsa aBox uMcen JOpiBHIOE 3, a pl3HHMIA MIXK KBaJjpaToMm OLJILINO-
ro i KBaJipaToM MEHIIOro 3 HAX cTAHOBHTE 81. 3HalAIT 11 YnCcIa.

|%| Kummeba mamemamuka

22.28. Ha rpadiky azobpaxeHo 3MiHM TeMIOEpPATYpPH NOBITpA, HAKI
PEECTPYEAJINCA METEOpOJOridYHOK CTAHIIEKW npotarom Tpeox aid. Ilo
rOpM30HTAJIlI BKA3AHO Aary 1 gyac gobM, no BepTHKAJL — 3JHAYEHHSA
remneparypu B “C. Buanaure 3a rpadikomM HaliMeHIIY TeMIEpaTypy
noeirpa 27 ciunsa.

- Hi &

1

2 e 0 & i1 O

| — —— ——

_10 | . | _ ! ! | _ .
O:00 6:00 12:00 18:00 O0:00 6:00 12:00 18:00 0:00 G6:00 12:00 18:00 0:00 6:00

26 ciuaa 27 ciuna 28 ciunn
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O Uikabi 3agaui — nomipkyi agraqe

22.29. [lo 3D0ipHO] KoMaHAW YKpaleam Ha BceecpiTHIA maxopifl oaimmiaal
BXONHTE 6 maxicTie 1 KamiTaH, AKHH Kepye KOMaHI0W, ane He Depe
yvuacTl B aMaragsHAaX. CepefHiH BIK ycixX 4leHIB KOMAaHIH Ha 2 POKH
binbInHMA 3a cepeAHid BIK 11 maxicrie. Ha cKinbKH poKiB BIK Kari-
TaAHA DIABIIHH 3a cepefHIH BIK 4iIeHIB HOoro KOMaHIH?

§ 23. KeagparHe piBHAHHA K MATEMATHYHA MOJIeNb
TEKCTOBMX | NPMKNAAHMX 3a4au

Y 7 knaci MH BiKe po3rnafanH aagadi, AKI MOMKHA PO3B'A3ATH 3a JOIO-
MOrol JiHiEWX piBHAHE a0 cHcTeM NiHIHEEX piBHAHL. [Ilob poas’azaTn
OpHKJIAgHY 3aady, COOYATKY CTBODPIOTE 11 MATEMATHYHY MOOelnb, ToD-
TO JANMHCVIOTH 3ANEMHICTE ML BIIOMHMH 1 HeBIJJOMHMH BeJIHYHHAMH 3A
OONOMOT0K MATEMATHYHHX NOHATHL, BIOAHOWIEHL, (OpPMYJ, pPIBHAHEB TOINO.
MaTeMaTHYHOI MO/ DaraThOX 3ajad Vv MATEMATHII, (isHmi, TexHIiNi,
OpaAaKTHYHIN JIAJRHOCT] JOAHHHA MOMe DVTH He TLIBKH JIHIWHEe PIBHAHHA
YyH cHCTeMa JiHITHAX piBHAHE, &4 i KBaJpaTHe piBHAHHA.

PoarnanemMo KinbKa NpPHKJIAILIB.

m Piaanna kyvdis ABOoX HaATVPANLHHUX wYHcen gopisHioe 279.
* 3HaHTH 1l yKeaa, AKIO OfHe 3 HUX Ha 3 Dlasiune 3a gpyre.

. Poag’'aszanna. Hexall MeHIDe 13 IHX 4HceX JOPiBHIOE fi, TOAl Olablne no-
- pieHIOE n + 3. 3a YMOBOI MaeM0 PIBHAHHA:
(n + 3)% — n? =279,
CnopocTHMO NiBY YACTHHY DIBHAHHA,
Maemo: n? + 3n — 28 = 0, 3eigku n, = 4; n, = —7. 3a amicrom aanaui
n € N. Tomy yMOBY 3anaul aanoBoJibHAe Jduime uuciao 4. Orxe, nepiie

mykaHe uciao 4, a apyre: 4 + 3 = 1.
Bidnoside: 4: T.

("TTT°TFR ¥ xinorearpi kinekiers micns y pagy za 6 Ginema sa Kine-
* KicTh pagiB. CKINILKEN pAjlB vV KiHOTEaTpl, AKIO Micubk V HeoMy 4327
. Poag’azanna. Hexall v KiHoTeaTpli x paAmiB, ToAl B KOXHOMY pAOV
. (x + 6) micuk. ¥cworo micub v 3am x(x + 6).
Maemo piBraAHHA: x{x + 6) = 432.
[lepennmemo piBHAHHEA Vv BHTAAAL x2 + 6x — 432 = 0, 3Bigkn x, = 18,
x, = —24.
da aMicToM 3ajadyl 3HAYEHHA X Moxe OyTH aume gogatHHEM. Il ymoey

3aZIoBOJIBHAE JHINe x,. OTike, y KiHoTeaTpi 18 panis.
Bidnosidu: 18 paais.

PNUTOEVEN Tlesxuil onyrnuil Mmuorokyrauk mae 54 piaromani. 3uaiiru,
* CKLIBKH B HBEOT'O BepIIHH,

Pozs'aszaunn. Hexall v MHOrOKYTHHKA n BepilIMH. 3 Ko3KHOI fforo sep-
MIMHY BUXOAUTE (n — 3) alaronani. Toal a yeix n loro eepiiHH BUXOAHUTE
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. n{n — 3) piaroHanl. AJsie BOOHOYAC KOMHY JAlANOHAJE ITOPAXOBAHO ABIYl.

. : o -
- Orxe, yeworo giarosanei dyae il > }

nin — 3)

Maemo piBHAHHSA: = 54, Tobro n* — 3n — 108 = 0, apigku n, = 12

in,=-9. Big'emunii kopint piBHAHHEA He Moxe OYTH PO3B’A3KOM 3a1a-
i,
Bidnosids: 12 sepuiuy,

PLUTGERER Tino nigkMHyaIH BepTHKANBHO Bropy 3i meuakicrio 20 m/c.

" Buacora h (v M), Ha AKii gepes { ¢ Dyae TLo, 00YHCIKETHCA 3a (DOPMYIIOK
“ h =20t — 5t%. ¥V sxuil MoMeHT uacy TiJI0 ONHHHTECH HA BucoTi 15 M7

. Posze’azanna. 3a ymosomw: 15 = 20f — 5%, Ilicaa copolneHHEs OTPHMAaEMO
piBaAHEA: 12 — 41 + 3 = 0, poss’AsaBmIN AKe 3HAWIEeMO KOpeHi: t, =1,
t, = 3.

Obnara KopeHi € po3B'A3KOM 3ajaYl, oCKLNBKH HA BHcoTi 15 M Tino Oyae
OBidi: cmo4YaTKy Iif 4ac pyxy Bropy (me Bimovaoersca 4depes 1 c), a BOApy-
re — mij 4yac nagiHHA (me BiaOvAeThcA 4epesd 3 c).

Bidnosios: 1 ¢, 3 c.

M O 9-51 ronuHl pasky 3 dazsoporo Tabopyv B CX1AHOMY HANDAMEKY
BHPYIIHIA Ipyna TVPHETIE 31 MBAAKICTIO 9 KM,/ Toj4. Hepea roguHy a TOro

i camoro Tabopy 31 merAKicTIo 4 KM/roj BEpYINHIa iHOIA rpyna TYPHCTIB,

. aJle B miBHivHOMY Hanpamky. O xorpiil roguni BigcTaHe MiX rpynaMH
. TvpHcTiB Oyae 17 xm?

B

17
41

8 M B A Na

Man. 23.1

Posg’'azanna. 3a nepmy roAHHY Nepllia Ipyla TYPHCTIBE NOJOJAE D KM:
OM = 5 (man. 23.1). lani pvxaTHMyThCcA o0Hapi rpymm. Hexait sigcTaHb
17 kM Mix rpynaMu Oyae gepes t TOIHH MICHA NOYATKY PYXY ApVrol rpymM.
Tomi 3a mel uac nmepira rpyna nogojae ot KM, a apyra — 4f kM, OB = 41.
Yeworo mepma rpyna nojgosae siacrads OA = OM + MA = 5 + 5t (km).

Ia AAOB, za Teopemow Ilidaropa, AB? = 0A2% + OB2, Maemo pipHaHHA:
(5 + 51)2 + (41)2 = 172,

tobro 4112 + 50t — 264 = 0.

Bpaxosvioun, mo t > 0, orpuMaemo f = 2 (roxu).

Or:e, BiacTadbk 17 KM MiMX rpynaMu TyvpHcTie Oviae o 12-U roauHi.
Bidnosidw: 0 12-11 rognHi.
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y oy MpuknagHi 3agavi BUHUKNKW AK pe3ynsTat QIANLHOCTI Nio-
J ﬁa e pg?fm [I:_*_' OWHM, T:-:_ p_na_s'ﬂajfmm yxe npoTArom KinbKoX ‘I-_'HEFIHﬂniTh.
- ——— HaigasHiwi BiAOMI HAM NMCBEMOBI NAM'ATKM, WO MICTATL Npa-
BWNa aHaxooweHHs nnow Ta of’'emis, Byno cknaneHo 8 €runTi Ta Basunoxi npuGnuado
4 Tc. pokie Tomy. Brninasko 2.5 TMC. pokie TOMY rpek NepefHANY reoMeTpuYHi 3HaHHA
EMMNTHAH Ta BABUNOHAH | NOYany po3suBaTH TEOPETUYHY (YWCTY) MATEMaTHUKY.

Takox y [AaBHi YacK MaTemMarvii BUKOPWUCTOBYBaNKM MarematuyHi moaeni, sokpema | nig
yac reomeTpudHKx nobynos (MeTon nogibHocTi chiryp).

Cy4acHe NOHATTA MarematudHol Mogen AK onvc OesKoro peansHoro npouecy
MOBOIKO MaTeMaTHUKWM CTano BUKOPUCTOBYBATHUCH B cepefMHi XX CT. ¥ 38'A3Ky 3 PO3BUTKOM
kiGepHemuKku — Hayku Npo 3aransHi 3akoHn pobysaudA, 3abepiraHHA, nepefagaHHA Ta
0bpobxy iHdopmauil. A poanin cy4acHol MareMaTtvkM, WO BUBYAE MaremarudHe mone-
MOBAHHA peanbHUX NPOLECIB, HABITL BUOKPEMMNKW B HAYKY — NpUKNadHy mamemMamuxy.

3HaYHWA BHECOK Y PO3BMTOK NpMKNagHol matemMaTtiki 3pobunn Hawi BUaaTHi 3eMna-
KK — maTematukn M.T1. Kpaeuyk Ta M. B. OcTporpancekui.

PoaauTok kiGepHeTvin B Ykpaidi nop'sayioTh 3 IM'AM akanemika Biktopa Muxainosu-
ya [NywkoBa — BMAATHOM YKPaIHCLKOND MaremMaTtuka, AoKTopa (ianko-MaTemMaTuyHUX Hayk,
npodpecopa. ¥ 1953 p. BiH ovanue nabopaTtopio obuKcNoBansHOT TEXHIKW IHCTUTYTY MaTe-
matuknm AH YPCP cras 1l Mo3koBMM W eHepreTUdHUM LieHTpoM. Ha Ba3l uiel naboparopil
y 1957 p. Byno cteopeHo OD4MCNIOBansEHUA LEHTP, a B 1962 p. — IHCTUTYT KibepHeTHkn AH
YPCP, saxmid | ovonue B.M. Mywekos. Tabopatopia sinoma TUM, Wo 8 1951 p. v Hilk Byno
cTBOpeHo nepuwy B Eapasil Many enexkTpoHHy NiYMnsHy MaluuHy, a exe 8 OBuucniosansHo-
My UeHTpi 3asepliedo poBoTy Woao cTeopeHHs nepwol B Yipaidi 8enqkol enexTpoHHo-
obyucniosansHol MalwmHy «Kuie». Ceorogd IHETHTYT KibepHeTkn HAH Ykpaiiw mae im's
CBOMD Neplworo odinbHuwka — B.M. Mywkosa Ta €, 3okpema, po3pobHMKOM NpUKNagHKX
iHOpMaLIAHKX TEXHONOMA AN PO3B A3aHHA HaranbHUX NPaKTHYHKX 33084, L0 BUHWKaKTh
nig 4ac mofenoBaHHA eKoHOMRMHMX Npouecis, NpoeKTyBaHHA ob'eKTiB TennoeHepreTHiW,
po3B’'AzaHHA NpoBnem ekonoril Ta saxucTy AoBkinna.

MoAcHITL, AK po3a’'AzaHo 3agadi y npuknagax 1-5.

§ Post'axims 3agaui ma bukonaime npabu

i2| 23.1. Opue 3 aBOX HATYpalLHHX 4YHcesn Ha 5 MeHIne Bijg apyroro.

JHaliaiTe ni uncaa, Ao Ix gobyTok nopisHioe 204.

. JlobyTor apox HarypaasHMX uucen gopieHie 180. 3nafigite nl unc-

14, AKIe ogHe 3 HUX Ha 3 Oinbwe za apyre.

23.3. 3rafgiTe nNepHMeTp NPAMOKYVTHHEA, HAKIO HOro IJ0MIA J0piB-
awe 108 cM®, a ogHAa 31 cTopiH Ha 3 oM GinsmIa 3a Apyry.

23.4. IinAHKY NpaAMOKYVTHOL (opMH, 0IHA 3i cTopiH Akol Ha 10 M Oinema
3a apvry, Tpeba o0HecTH napkaHoM. SHaHIITH JOBXHHY [IapKaHa,
AKINO IJIoma miaaake 375 M=,

23.5. Cyma gpox cycigHix cropin npamokyTHHEa — 17 cM, a floro naoma —
70 em®, 3HaiigiTL CTOPOHH NPAMOKYTHHKA.

‘E 23.6. OnquH 3 KaTeTIBE NPAMOKYTHOrO TPHKYTHHKA HA 7 ¢CM MEHIIHH
Bijl Apvroro. 3HaliTE NepHMeTp TPHKYVTHHEKA, AKINO Horo rinoteHy-
aa nopisHwe 13 cm.
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247, 3HANAITE ILI0ILY NPAMOKYTHHEKA, AKINO CYMA JIBOX HOro HenapaJelb-
HHX cTOpiH gopieHKOE 14 cMm, a giaronanas gopisaioe 10 cm.

23.8. [lobvToK ABOX NOCHiNOBHHX HATYpPANILHHX 4YHcen Ha 181 Oilnsmmi 3a
IX cymMy. SHAHZITE Il YHCaA.
23.9. IlTmaTox ckna Mae opMmy KBanpara. Konn Big Heoro Bigpizanm cMmy-

#Ky 30 em saBmupmIkH, iforo muoma craja gopiexioBatH 2800 em®.
JHANAITE NoYATKOBL poaMipH IIMATKA CHKJA.

23.10. Tlroma npaMokyTHoro nucra danepu mopismioe 300 am2, Horo poa-
pi3ajgH Ha ABl YaCTHMHM, OJHA 3 AKHX — KBaJpaT, a Apyra — NpAMoO-
KYTHHK. 3HAHJITL cTOpOHY KBAApAaTA, AKINO CTOPOHA OJEpPHAHOrO
NPAMOKVTHHKA, 110 HE € CTOPOHOK KEBAJIDATA, JOPIBHIOE 3 M.

23.11. 35aiiTh TPH NOCAIAOBHMX IIJHX 4YHCIA, AKIO NOTPOEHHH KBAJApAaT
MEHIIOro 3 HUX Ha 242 DlabIIMA 3a cCYMY KBaJpaTiB JABOX 1HIIHX.

24.12. 3afiTH TPH NOCALIOBHHX IILIHX 4YHCIA, AKINO KBajgpaTt OLnbmoro
3 AMX Ha 970 MeRIIMA Bl NOABOEHOI CYMH KBAJIPATIB JBOX 1HIIHX.

23.13. Cyma ky0iB JBOX HATYpaAILHHX 4Hcel jgopiBHIOe 468. 3Hainlte ni
YyHCcja, AKIIO 1X cyMa jgopieHioe 12.

23.14. [ei poporu neperuHaloThed nig npamum kyrom. Bijg nepexpecrs go-
pir ojHOYACHO PYINHIH JBA BeJIOCHNeAHCTH, OAHH Y CXiTHOMY HAa-
NpAMKY, ApPVIHH — y njnuiqﬂnuy HIsuakicTs ﬂEp].'IIﬂI'ﬂ Ovia Ha
4 KM/roa OinBIIOID 3a INBHAKICTE apyroro. Yepea 2 roj BiacraHb

Mix HAMH craHoBHJA 40 kM. dAxow Oyiaa MBUAKICTL KOMHOND 3 Be-
nocHOoegucTin?

23.15. IlepuMeTp NpAMOKYTHHEA JopisHIOE 44 ¢M, a cyMa [0 KBaJpaTis,
nofyaoBaHUX HA cyeinHiX eropomax, jgopieHwoe 244 cm®. 3Haiaits
CTOPOHHM NPAMOKYTHHKA.

E 23.16. ®oTokapTry poamipom 10x 15 (v cM) noMicTHIH B pPAMKY CTa-
nol mUpHHEA, noma Aaxkol 204 cv®, BuapauTre MApPHHAY pAMKH,

24.17. Ha semMenbHIH DinaHNi npaMoKyYTHOL hopMH 31 cTopoHaMH 8 M 1 6 M
Tpefa poaMiCTHTH NPAMOKYTHY KAyMOy miomelo 15 m° rak, mob
HABKOJMO KAyMOH BOPHTYA A0 MeX ALNAHKH YTBOPHJIACH JOpPLMEKAa
cranol mupuHd. Buanaure, AKY HIHPHHY MATHME IH JOpPiXKKA.

23.18. Ha maxoesomy TypHipl cepea nwjeil 3 imsanijnicTio Oyno sirpaHo
45 napriit. Kosxanil 3 yuacHHKIB 3irpas 3 KOMHUM [0 OJHOMY pasy.
CrinsKH maxicTie y3AJ0 YYACTE ¥ TYPHIpI?

23.19. o Piaaea Bel unennd poanHH lleTpeHKiB miaroryeajn ojHe OJHOMY
MOJAPYHKH Ta NOKJanH 1X mig AnanHky. Criaeskmn ocid y poauHI
[lerperkie, AKIOO N ATHHEKOK BHABAIocA 20 nogmapyHEKIB!

23.20. Bacora h (v M), Ha AKii 49epes { ¢ ONHHEHATHLCA M'AY, KOTPHH DigKH-
HYJIH BEPTHKAJIbLHO Bropy, o04HcIoersea a3a opMmynow h = vyt - B2,
ne v, — modaTkopa WBHAKIcTs (y M/c). llicaa yaapy ¢pyrdomicta Mm'A4
NOJIETIE BePTHKAJBHO Bropy i depea 1 ¢ omHEHBCcA Ha BHcoTl 10 M.
Yepea axknid yac m'Aa49 Ovae Ha BHcoTl 10,8 M7

23.21. ®yrbdonicTra, apict axol 1,8 M, nigbueae M'AY roJIOBOK, 1 4Yepea
0,4 ¢ M'AY ONMMHAETHCA HA BHcoTi 3,8 M. Yepez akuil yac M'au Gyge
HAa BHcoTi 4,25 M7
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23.22

23.23.

&

.CarsansHa pakera, AKY BHIYCTHJIH BEPTHEAJLHO Bropy, depes 2 c

onuHNaacAa Ha BucoTl 40 m. Yepea Axkni yac BoHa Oyje Ha BHCOTI
44,2 m?

Ina npomueaHHA TpvD 3aBon npuadbaes 6 airpip kHcnoTH. YacTHHY
KHCJIOTH BHKODHCTAJH, & BMICT NOCYIAHHH 3 KHCJOTOK JONMOBHHJIH
710 MOY9aTKOBOro 0b’ EMY BOJIOI0. [HIIII™M pasoM 13 1miel MoCYIHHH BHEKO-
PHCTAJMH TAKY CAMY KLIBKICTE cyMiImi, AK KHCJOTH IepIIOro pasy,
A MOCYAHHY 3HOB JOJHIH BOAOK J0 NOYATKOBOTO 00'emy. Ilicna nwo-
ro 9HCTOl KHCJOTH B OOCYAHHI CTAJl0 BTPHYl MeHIIe, HIX BOIH.
CRINBKH JITPIB KHCJAOTH BHKOPHCTAJH NeplIoro pasy?

©) Brpabu gas nobmopenns

23.24. 3nainiTs KopeHl pIBHAHHA:

23.25.

23.26.

1) 3x2 -12 = 0; 2) 5x% —9x = 0;
3)3x2 +10x + 3 = 0; 4) x* +4x +4 =0,
Poas’'axiTe plBHAHHA!

D(x+2)2 =58x+T; E}i—_rz—:c-ﬁzﬂ_

Ilna AKWX 3HAYEHEL a piBHAHHA ax® + 6x — 4 = (0 Mae 1AIme oINH KO-
piHE?

H Tligzomyiimecs qo bubuenns nobozo mamepiany

23.27.

PoaknaniTe Ha MHOMKHHKH MHOIOYJIEH:
1) 4.1:2 - Bx; 2) Tx2 + 14x; 3) x2 — 36;

4} :-:”@i — 25: 5) x* —10x + 25; 6) 16x2 + 8x + 1.

% Xummeba mamemamuka

23.28.

3a manuMy [onmopHoro vnpasniHHA craTHeTHEH KniBckkol obnacri,
craoM HA 1 naucronana 2019 poxy B Kuiecwkiii obnacTti (Gea ypaxy-
aaaa Knepa) nocriiino npo:xueano 1 772 353 ocobn. A 3a gasnMn
lonopHOr0 VIOpasjdiHHA cTATHCTHKH B M. Kneni, v cronuni Ykpaimm
Ha 0 CAMY IaTy nocrtiiiHo npoxusano 2 922 794 ocobun. CKIIBLEH
BiACOTKIB CTAHOBHTE HaceneHHA KHepa Bij saraiasHOl KilBKOCTI Ha-
ceneHHA Kuisckkol obGnacti, BKAKOUaO4YH cToaHnl YEpaiau? Pe-
aVALTAT OKPVIIITE 13 TOYHICTIO J0 COTHX BIACOTKA.

a Likasi 3agaui — noMIipkyix ogHaue

23.29.
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AOMALLHA CAMOCTIMHA POBOTA N2 5

Sasdanus 1-12 mawme no vomupu sapianmu sidnosideit (A-I"), ceped
AKUX Auwle oduH € npasuasHum. Obepimp npasuavHul sapianm aidnosidi.

iil 1. ¥ramxiTe pIBHAHHA, 0 € KBAJAPATHHM.

A.x34+x2—x=0 B.2x2 _3x+7=0
H.IE+—IE=5 r.6x-5=0
x

2. dxmo aMcKpHMIHAHT KBAIpATHOrO piBHAHHA JopiBHWE 15, TO
KBAJIpATHe PIBHAHHA...

A. He mae ropeHis b. Mae oguH KOpIHE

B. Mae nBa pilaaux KopeHl I'. Mae Geaniu KopeHis

3. Hexaii x, i x, — kopeni piBaarHa x* + x —5 = 0, Tozi

A.x +x, =1 xx, =-b B.x; +x,=-Lxx, =5

E] 4. Vraxith KopeHi piBEAHEA DXx? — 4x = 0,

A. 0; 1,25 B. 0; 0,8 B. 0; -0,8 I. 0,8

5. Poas’axiTe pisaagua 3x2 —10x + 3 = 0.

A. %: 3 B. -:—13-: -3 B.1:9 I'. KopeHiE HeMae

6. Ilnoma npaMoryTHHEA AopieHioe 168 em?2, a oxna 3 #oro cropin Ha
2 cM MeHIDa Bijg Apyrol. 3HAHIITE MEHINY CTOPOHY NPAMOKYTHHEA.
A. 14 cm B. 13 cM B.12 em I'. 11 em

E] 7. Ina axoro sHAYeHHA a 4YHcao 2 Ovae KopeHeM piBHAHHSA
ax® + 4x - 20 = 07

A. -3 B. 3 B. T I. =7
8. Poar’sxiTe pieranna (x + 2)F = 4x + 5,
A -1:1 B. 1 B.2++45;2-+5  T. Kopenis nemac

9. llaro TpE nocaljoBHMX HaTyvpandkHEX 4gHcaa. Ilorpoernin kBan-
paT MeHIIoro 3 HuX Ha 20 OLABIIHHA 3a cyMY KBaJpAaTiB ABOX 1HOIHX.

SHAHIITE MEeHIIIe 13 JaHuX 4HCe.

A. D b. 11 B. 12 I'. 13
10. Poas'sxiTe piBHAHHESA (J_ - 32x% +3x—-5) =0,
A.-2.5:1:9 B.-2,5:1: 3 B .1: 3 r.1:9

11. Hexa#t x;, i x, — KOpeH] piBHAHHA 2x2 _3x -7 =0. He poa-
B'A3YVIOUH PiBHAHHSA, 3HAHAITL 3HAYEHHSA BHPA3Y .'r{'! ¥ IE.
A. 9,25 B. -4,75 B. 23 I'. 3aiiTH HEMOMRIUEBO

12. ITin gac pinoesol averpiui Oyiao axpiiicHeHo 36 HoTHCKIB pyKH,
NPpHYOMY BCi VUACHHKH NOTHCIH PYKY OJHe ogHomy. CKinIBKH oclh
B3AJI0 VUACTE V JAiJ0B1H 3ycTpiul?

A. B B.9 B. 10 I'.18
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&

V szaedanni 13 nompi6Ho acmanosumu sidnosidHicms Mix iHgopma-
Ui€w, nozHaveHow yugpamu ma 6yxkeamu. Odna sidnoside ailsa.

E

192

13. ¥craHoBiTe: BignmominHicTs Mid piBHAHHAM (1-3) Ta ifioro Kope-

HeM (A-T).
Pisnanuna Hopeni pisHAaHHA
1. (x +2)x—4)=-8 A -1;: 2
2 2x-1)2x+1)=8x2 +x+1 b. 0; 2
4 B. 1; 2
9 x“+2x 4x-2 1
"4 8B L1532

SABAAHHA AAA MMEPEBIPKA 3HAHDb AO 88 20-23

1. fiki 3 piBHAHE € KBAAPATHHMH:

1)x2 -4x+T7=0; E]I2+l=lﬂ';
x
3) x2 -15=0; 4) Tx =13 = 2x + 37

2. CrinexHn pisHHX KoOpeHIB MAE€ KBAJpATHe DPIBHAHHA, AKINO oro
THCKPHMIHAHT A0DIBHIOE:
1) 9; 2) 0; 3) —16; 4) 237

3. BHaiigiTe cyMy i1 JobyTok KopeHuiB piBHAHHA x® + 2x - 17 = 0.

4. Poas A®IiTh HENIOBHE KBAJIPATHE PIBHAHHA!

1) 2x2 —18 = 0; 2) 3x2 —4x = (.
5. Poar’sisxiTe piBHAHHA:
1) 2x2 - 5x + 2 = 0; 2)x2 -6x+9=0.

6. OxHa 31 cTOpiH NpAMOKYTHHEA HA 4 ¢M DOinblia 3a Apyry, a IUIONLA
npAMOKYTHHEKA JopieHioe 192 em®. 3uailigite floro nepumeTtp.

7. Poap' a:xiTh piBHAHHA:

1) (x +1)2 = 4x — 5; 2]-;—.1'2—:1:—3=ﬂ.

8. 3HalAITH TPH NOCJHINOBHHX HATYVPAJBHHX 4YHCIA, AKII0 KBAAPAT
Olabmoro 3 HUX Ha 140 MeHIIMHA Bij cYMH KBAIpPATIB ABOX 1HIIIHMX.

9. Poas AmIiTh PIBHAHHA {wE —2Nx® +3x—-4) =0,

Hodamxosi sadawi

10. Yucna x, i x, € Koperamu pisEanHa x° — 5x — 3 = 0. He poar’sa-
3VIOUH pIBHAHHA, 3HAHIITHL 3JHAYEHHA BHpAa3y:
1 1

e 2) x¢ + x§,
£, X9

11. Ha nepmiocTti mkoan a ackerboay Oyio sirpano 28 MaTuis, npH-
YJOMY KOMXHA KOMaHJA 3irpana 3 KOMXHOIO 00 oJHOMY MaTay. CKiIBKH

KOMaHJ Opaso V4acTsk vV DepmocTi meoau 3 backerbony?

O
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§ 24. KsappatHuuin Tpuunen. Posknaganun
KBaApPaTHOrO TPHUYUNEHA HA NIHIHHI MHOXHWKM

1. KeagpatHui TpuuneH

Bupasn 5x2 —2x + 7 i —x? + 3x — 9 € MHOrOuUIeHaMH JApPYroro creneHs
3 OHIEK 3MIHHOK CTAHJAPTHOrO BHraAAy. Takl MHOro4Y4JeHH HAZHBAKTH

K6a0pamHuMU mpuilenamu.

Keadpamuum mpuynenom HASHBAIOTH MHOTOWIEH BHIIANY ax + bx + ¢,
Ae x — amiHHa, a, b, ¢ — uncaa, npudomy a = 0.

Hanpuxnan, eBupaa 2 4+2x-3 ¢ KBAJAPDATHMM TpH4Y/IeHOM, Y HKOrO
ga=1,.b0=2,¢c=—3.

2. KopeHi Ta AMCKPUMIHAHT KBAAPAaTHOro TpuuneHa

M Poarnamemo KpagpatHHii TpHuiaeH 5Hx? —3x -8. HAxmo
* x=-1, ro lioro anauenns fopisuioe uyaw, ificuo, 5-(-1)*-3-(-1)—-8=0.
¥ rarkomy pasi umcnao —1 HASUBAIOTE KOpPEeHeM LLOI0 Keadpamuozo
MPUYAEHT.

Kopenem xeadpamnozo mpusiena HA3WBAKTL 3HAYEHHA 3MIHHOL, AJIA
AKONo 3HAYEHHH TpHYWIeHA NOPiBHIOE HYJIO.

[I1o6 anaiiTH KopeHi KBagpaTHOrO TpUWIeHa ax® + bx + ¢, Tpeba poar’sa-
3aTH pisHAHHA ax® + bx +¢ = 0.

m 3HaliTH KopeHi KBaapaTHoro TpH4iaeHa 3x2 + 2x — 16.

* Poss'azannd. Poar’amxemo pisaanna 3x2 + 2x — 16 = 0. Ogepxumo x,=2;

2
' Xy =2 5 OTxe, KOpeHAMH KBaJipaTHOro Tpuwiena 3x° + 2x — 16 e uue-
2
a2 i —-2—.
3

Bidnosiow: 2: -2;

KepagpaTHHil Tpu4ieH, AK 1 KBaJpaTHe pPIBHAHHA, MOKEe MaTH JBa pis-
HHX KOpeHl, OJHH KOopiHb (ToDTO ABA OJHAKOBHX KopeHi) abo He MATH KO-

peHie. lle zanexuTE Bijl 3HAKA JAHUCKPHUMIHAHTA KBAJPATHOr0 PIEHAHHSA
D = b® - 4ac, AKHH TAKOX HAZHBAKTE 1 JUuCKPUMIHAHMOM Kéadpamnozo

mpuuaena ax* + bx + ¢,

Axmo D > 0, To KBagpaTHHH TpHYWIeH MAae ABA PisHHX KOpeHi, AKIIO
D = 0, To KBagpaTHHH TPHYJIEH Ma€ OJIHH KOpiHE (TOOTO IBA OOHAKO-
BHX KopeHl), akmo D < 0, To KBaAPATHHN TPHWIeH He MAE KOpeHIB.
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3. PosknagaHHAa KBAAPAaTHOrO TPUUNEHa Ha NiHIAHI MHOMHUKM

fAxmo xopeHl KBajJjpaTHOI'O TPH4YIEHA BLAOMI, TO HOro MOMHA pPO3KJAac-

TH HA JiHIAH] MHOHHEH, TODTO HA MHOMKHHKHN, AK]l € MHOTOYWIEHAMH Mep-
HIoro CTerleHH.

(II Teopema (Ipo pO3KJANIAHHA KBAJAPATHONO TPHWISHA HA MHOMHHKH).
Armo x; i x; — KOpeHI KBAJAPATHOr0 TPHWIEHA ax® + bx + ¢, TO
CHIPABIRYETHCA PIBHICTH

ax® + bx + ¢ = a(x — 2, )Mx — x,).

Hosedenna. Hwrkmo x;, 1 x, — KopeHi KBaJpaTHOrO piBHAHHSA
e :
ax? +bx +¢=0, ro x; + x, = ——; X, X, =— (3a Teopemoro Biera).
a il

Ina nopefeHHA TeOpPEMH PO3KPHEMO OVIMKH Y NpaBli YACTHHI PIBHOCTI:
ag(x —x, Nx— %) = a(x® — x,x —xx, + 2;%,) = alx® — x(x, + x,) + X,%,) =

=a[::2-x-(—£]+ﬁ]=aﬂ+bx+c.
- a a

Orxe, ax?® + bx + ¢ = a(x — x;)(x — x,). W

Axmo kBagpaTHHH TPHWIeH He MA€ KOPeHIB, To HOro He MOMHA pO3-
KJACTH HA JIHIHH] MHOMHHKH.

m PozknacTn HA MHOMHMKN KBAaJIJPATHHUH TPHUYJIEH:

: 1) -2x2 +3x+5; 2)x2 -2x+5; 3) 3x2 - 12x + 12.

- Poss'azanusg. 1) Kopemamu tpuunena —2x° +3x +5 e unena -1 i 2,5.
" Tomy —2x2 +8x +5 = —2(x + 1)x — 2,5). 3nailifennit peayIbTAT MOMKHA

. 3ANHCATH iHAKINe, MOMHOMKHBINH HepIIHi Vv poakjaaml MHOMHHE —2 HAa
aeounaeH x — 2,5. MaTuMemo:

-2x* +3x+5 =(x +1)(5 — 2x).
2) Ksaaparre pipaanuasa x° —2x + 5 = 0 we mae xopenis. Tomy kBagpar-

HHil TpH4JeH x° — 2x + 5 Ha MHOKHHKH PO3KJIACTH He MOJKHA.

3) Ksagparue pismanas 3x? —12x + 12 = 0 mae JBa ofHAKOBHX KopeHi

x, = x,=2. Tomy 3x% —12x + 12 = 3(x — 2)(x — 2) = 3(x — 2)%

Bidnoside: 1) -2(x + 1)}{x - 2,5); 2) poakaacTH HA MHOMHHKH He MOMHA;
3) 3(x — 2)~,

Hepamko moMiTHTH, II0 KOJH KBAJPATHHH TPHYIeH Mac IBA OJHAKO-

BHX KOpeHi, TO BiH € KBajpaToM ABodwileHa abo noOyTHKOM NeAKOro YHCJIA
HA KBAJPAT JBO4YJIEHA.

o 4x? —2x — 2
IHEIGELEN CHopoTHTH ApiD 5 1 :
[ ] I il
* Posg'azanna. PosknagemMo HA MHOMKHHKH 2 KBAIPATHHH TpPHWIEH
4x2 — 2x — 2, Voro xoperamu € uyncaa 1 i —0,5. Tomy

4x2 —2x — 2 = 4(x — 1)(x + 0,5).
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D.
. - S = -
> Oibisii 4x HE: 2:4(1 1]{x+ﬂ.5}=4{x+ﬂ,5]:4:r+ﬂl
x -1 (x —1}x + 1) x+1 x+1
Bidnoegidv: i E_
41

4. BugineHHs kBagpara ABo4YNeHa 3 KBAAPATHOrO TpUuneHa
IIix yac posp’'A3yBaHHA JeAKHX 3ajad, [MOB A3aHMX 3 HKBAJAPATHHM

TpraaeroM ax? + bx + ¢, 6Gysae 3py4HO nomaTH ioro y pAraami alx — m)y® + n,
ge m in — neaxkl aucna. Take nepeTBOpeHHA HAZHBAIOTH SUJINIEHHAM Kéd-
dpama deéoyurena 3 KBAAPATHOIO TPHU4YJIEHA.

Bupinury ia Tpuusnena 2x2 +16x -7 KBAJAPAT JABOYJICHA.

* Poze'azanna. BureceMo 3a VKM MHOMHHK 2@

| 2x2 +16x — 7 = 2(x2 + 8x — 3,5).
CropreTaBuiuch (pOpMYyJIOH KBAJAPATA CYMH ABOX YHCe] az + 2ab + b? =
= (a + b)*, neperBopHMO BUpAZ YV AVHKAX, BBAMAWYH, L0 x2 = g2,
a 8x = 2ab. Topi 8x = 2 - x - 4, 3BIIKHM BUAHAYAEMO, N0 YHUCa0 4 € ApYyraM
AOAAHKOM KBajapaTta cyMu, Tobro b = 4, a Tomy me gogamo i sigriMemo 4%:
2x* +8x-3,5)=2x*+2-x-4+4° -4 -3,5) = 2((x +4)* —-19,5) =
= 2(x + 4)* —
Bidnogide: 2(x + 4)* -

I'Ipuﬁna,q M ano Hﬂﬂ,ﬂ;pﬂ'rﬂuﬁ rpuunen —4x* + 24x — 20, JIna axkoro 3ua-
* yeHHA X BiH HaOypae HaWOLAbIIOro 3HaAYeHHA? 3HANTH Ile 3HAYEHHA.

« Poasg’ azanna. Buainnmo 3 TpHYJeHAa KBajgpaT ABOYJIEHA:

« ~4x2 + 24x - 20 =-4(x* - 6x + 5)=-4(x*-2-x+3+32-3%2+5)=

. = =4{(x = 3)¢ - 4) = -4(x — 3)% + 16.
Bupaz —4(x — 3)° pns 6yaL-AKOro 3Ha4YeHHA ¥ HAOVEAE HENONATHONO 3HAYEH-
udA, Tobro —4(x — 3)* = 0, npuyoMy JOpIBHIOE HYJW Lel BUpa3 JAuile A
x = 3. Tomy ana x = 3 3HAYEHHA JAHONO B YMOBI TpHuJeHA JopieHIE 16
i € anA Heoro HadbinemmM. OT:ke, KBagpaTHHIl TpHwIeH —4x? + 24x — 20
HAOYBAE€ HAHOLIBLINIOrO 3HAYEHHA, 10 AopiBHIOE 16, Aarmo x = 3.
Bidnosidw: 16, axmo x = 3.

) Wo HazvsawTs kBagpatHuM TpuunedHom? O Lo HasWBawTe KOpEHEM KBAa[paTHOMo

TpuuneHa? O CKiNbKW KOpPEeHIB MOXE MaTh KBagpaTtHUW TpruyuneH? O Ak poaknacTy KBa-
apatHuA TpuuneHd ax® + bx + ¢ ua muoxHMn? O Fike NepeTBOpeHHs KBafpaTHOM
TpUuneHa ax® + bx + ¢ Ha3MBaTE BUAINEHHAM KBaapaTa ApouneHa?

 » O

g Fosb sxims 3agaui ma buxonadme bnpabu

24.1. (Veno.) Un e kpagpaTHHM TPHYJIEHOM BHPAZ:

1) x2 4+ x - 5; 2)x2—-—x+9; 3) 5x + 11;
Nx+T: 3) 3 3 - 6) x¢ - x + x%;
x*+x—4
7)2x - T+ 6x2; 8) —Tx% + 10x +l: 9) 4 + 2x — 3x2?

X
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24.2.

24.3.

[ i
-
(il ||

24.9,

24.10

24.11.

&
3 BHpasiB BUOHIIITE Ti, U0 € KBAJAPATHHUMH TPHYJEeHaAMH:
1) x? — x; 2)xt—-x—-T; 3}21‘9+1TI+E;
1

4) 4x + 13; S8 xf—x+ x"; 6) :

3x? +x
T) =5x2 + 18 + 4x; 8) -7+ 10x + 13x%; 9)9x — x2 + T.
Akri 13 uncea 1; 2; 3 € KOpeHAMH KBAJAPATHOI'0 TPHUWJIEHA:
1) x2-2x+ 1; 2) x? + 8x - 9;
3) x2-5x + 6; 4) 22 - 3x — 31

. SHAWAITE JHCKPMMIHAHT KBAJPATHOrO TPHUYJEHA TA BH3HAYTE KlIb-

KicTh HOI0 KOpPeH1B:

1) x2 4+ 2x - 5: 2)x2 4+ 3x+ T:
Nx2-2x+1; ) x2-x- 2.
J. SHAHAITE NHCKPHMIHAHT KBaJApPATHOrO TPHYJIEHA Ta BH3HAYTE KLIb-
KicTh HOTO KOpeHiB:
1) x2 + x — 6; 2) x2 + 6x + 9;
3) xt - 2x 4+ bH: 4) x* + 3x - T.
24.6. 3raliniTh KOpeHl KBaJpaTHOrO TPHYWIEHA:
1) x* -8x+ 5; 2) x* - dx - 12:
3) 6x* - 10x + b; 4) -2x% - 3x + 2.
. 3HAHAITE KOopeH]I KBAJPATHOIO TPHYJIEHA:
1) x2 - Tx + 12; 2) x* — x — 20;
3)6x* - Tx+ 1; 4) -3x2 + 6x — 3.
. U1 MO Ha pO3KJACTH HA MHOMHUKH KBAJAPATHHH TPHUYJIEH:
1) 16x2 - 5x + 1; 2) 4x2 + 4x + 1; 3)2x2+ x - 197
Puar}:,ua,ui'rh HA MHOMHHMKH KBAJIPATHHH TpHYJIeH:
1) x2 - 5x + 4; 2)x2+ Tx - 8; 3) 2x%2 - 5x + 2;
4) =x2 4+ 11x — 24; 5) -3x2 + 8x + 3; 6) 4x2 + x — 3.
. PoarknaziTe HA MHOKHHKH KBaJApPaTHHH TPHY.JIEH:
1) x2 - 8x + T; 2) x2+ 8x - 9; 3) 2x2 - Tx + 3;
4) —x2 + x + 12; 5) —6x*- 5x + 1; 6) Tx* + 19x — 6.
Moxamxirs, mo keagpatrdi Tpuugenn x2 — 2x — 3, 3x% — 6x — 9,

-4x2 + 8x + 12 maors oaui it Ti cami KopeHl. PoaknamiTe HA MHOM-
HUKH KOMHHH 13 NHX TpH4YJIeHIE.

24.12. Yy npaBnnsHO PO3KJIAJIEHO HA MHOMHHKH KBAJIPATHHI TPHYJIEH:

1) 2x2 + 4x — 6 = (x — 1)(x + 3): 2) 4x2 — 8x + 4 = 4(x — 1)2?

24.13. Hu npaBHILHO PO3KJIAJIEHO HA MHOMKHHEHM KBaJPaTHUH TPHYJIEH:
1)3x2 - 6Bx—9=3(x - 3)x + 1); 2)2x2-8x+ 8 = (x — 2)*?
x -1 x2 _5x-14
24.14. Croporirs api6: 1 s 2 .
PO AP ) x2 —4x + 3 ) x+2
x+1 2 +8x—-10
24.15. CropoTiTe apid: 1) — . 2 :
o e ) x2 +3x +2 ) r—2

24.16. YoMy He MOMKHA MOJATH YV BHrAAAl JoOVTHKY JiHIHHHX MHOMHHKIB
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KsadpamHi piBHAHHA

[_'}.
24.17. Bupainite KBaJpar ABOYJIEHA 3 KBAJIPATHOIO TPHYJIeHA:
1) x* + 2x — O; 2) x2 - 4x + T;
3) 2x% - 4x + 10; 4) 3x% - 18x + 27.
24.18. BualniTe KBAJAPAT ABOYWICHA 3 KBAJPATHOTO TPHYJIEHA:
1) x2-2x+ T; 2) x2 + 4x - 13;
3) 3x% - 24x + 3; 4) 2x2 + 4x + 2.
E 24.19. 3uaiiaiTe KopeHi KBAAPATHOrO TPHUJIEHA:
1]%—.‘-!1:E -2x-T: 2) 0,2x2 + Tx + 40,
24.20. 3uaiinites KopeHi KBaApPaTHOrO TPUYJIEHA:
1}%13 +2x-15; 2) 0,2x2 - 3x — 9.
24.21. PoaxknaaiTs TpHYJIeH HA MHOMKHHKH, AKIIO e MOXKJIHBO:
1) x* - 2x - 11: D2x2-33x+T;
3) 2x*-3x+ T: 4) —x* - 5x — 8.
24 .22 PoagnafiTh TPHUJIEH HA MHOMHUKH, HKINO Le MOMKIHBO:
1)x2+4x - T: 2) 2x% + 3x — 6.
24.23. Croporits apib:
4x - 12 x?—x-12 2x% +b6x -3
1) - -2 2 - 3 -
}x2—5x+ﬁ ) x2 + 3x ) x2 -9
1) IE—4I+4' 5) 2.::2+El=x—5_ 515:2—3'?:+14
x2 + 5x — 14’ 3x? + 14x - 5’ 22x — 2x2 - 56
24.24. CropoTtiThs apib:
x2 +6x+5 x2 - 16
1 - 2 -
) x2 + Bx ]3;1:2—1[!::—5
2 A 2
3) .1: + X E; 4}2;1: +4.:l:+2.
x? —Tx +10 3x2-6x-9
24.25. O6uncairs agauenus apody:
2x° +9x -5
1) 3 2 B 3R’ Axmo x = 97;
2}3x3—241+4ﬁ_ . u.t::—g
Tx—3x2+20° = 3
24.26. BurkonaiTe aii;
1 X 1 2
1 el . 2 + -
}I—E x24+2x -8 }I+4 x2 +6x+8
3}:+4+Ex2—lﬂx—ﬂi 4]—Exﬂ+ﬁx—2_ﬂxﬂ+ﬁx—3
3x + 2 ¥ -16 2x+10 = x2-25 °

24.27. Buxounalite nii:
1) 1 (i 1 . 3x—2

+ - 2 P — ;
x+2 x2-8x-10 }1‘2—4 3x2 +4x -4
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24.28. Buainite 3 KOMHOIO KBAJIPATHONO TPHYJIEHA KBAJIPAT JABOYJIEHA TAa
JOBENITh, 1110 AJA DVAb-AKOro 3HAYeHHA X KBaJpPaTHHIl TpH4JIeH:

1) x2 — 4x + 9 uabypae A0AATHOIO 3HAYUEHHS,
2) 2x% + 8x + 8 HaOyBae HeBi'€eMHOTO 3HAYEHHA;
3) —x? + 6x — 16 nabysae Big'eMHOr0 3HAYEHHA;
4) —x2 + 10x — 25 uabypac HelOJATHOrO 3HAYEHHS.
24.289. Buainite 3 KOMHOIO KBAJAPATHONO TPHUUJIEHA KBAJADAT IBOYJIEHA Ta
AoBediTh, M0 AJ#A DYAL-AKOr0 3HAYEHHA X HBAJAPATHUH TPHWIEH:
1) x¢ + 6x + 17 gabyBae JOJATHOrO 3HAYEHHS;
2) —x? 4+ 12x — 37 nabysae Big'eMHOro 3HAYEHHA.

i4~| 24.30. PoaxknaniTh Ha MHOMHHKNA MHOIMOYEeH:

1) 2% + 3x2% + 2x; 2) —2x3 — 5x% + 3x;
3) lx“ + x93 — E:l:E; 4) —E:r:“ + 2x* + Gx9,
| 4 2
24.31. PosrnamiTe HA MHOEHHAKH MHOTIOYIEH:
1) x3 — 12x2 + 32x; 2) %1‘4 —4x3 + 9x2,
24.32. Tlobyayitre rpadik Gyuruii:
2 4+x-2 x3 — 2x2 — 3x
1)y = 3 2y = ; :
r—1 X<+ x
24.33. CopocTiTh BHpas:
”x"—lﬁx_[ x -4 16 ]
x+40 \3x2+11x-4 16-x2/

2) 1 ‘ ( o a+2 }
(2a-2)2 \a2-2a+1 a2+a-2
24.34. CopocTiTe BHpAa3:

1][ x -1 _ 1 j:x—é_

292 +8x+1 x2-1) x*-x'

b b+ 2
2 (3b — 9)= . ~ .
) ¥ [b*"*'—-ﬁh+9 bﬂ—-bwﬁ]

(©) Brpau grs nobmapenns
24.35. Cnpocerith Bupaa:
1) y/0,16a%x', sxmo a > 0, x < 0; 2) /8m?pS, saxmo p > 0.

24.36. Yuena x, i x, € xopenamu pieasaas x° — 2x — 10 = 0, He poan’aay-
YN pIBHAHHA, 3HAHJITE 3HAYEHHA BHpaay:

. % X
1) x¢ + x5 2) 2P + x3; 3) L +2 4) x} + x3.

R L
X3 X

198 - O




2 KsadpamHi piBHAHHA

H Tligzomyameca qo bubuenns woboze mamepiay

24.37. PoaxknaalTs HA MHOMKHHKHN:

1 — 2) x* — 4x% + 4x%;
3) x* — 4x% - 9x + 36; Hx2+xE-x-1.
24.38. Poar’axiTh piBHAHHA, BHKOPHCTABIIH YMOBY piBHOCTL Apody HYIIO:
2 i 2 =
1}2.1? + 3x 5:{]; E}EI + X Eﬂzﬂ_
xt -4 2x + 8
24.39. Poap’amxire piBHAHHA, BHKOPHCTABIIH OCHOBHY BJIACTHUEICTE Iponop-
mii.
1}Ex+1__2.r—:?._ E}x—ﬂ_:r:—ﬂ

-8 x+5 x+1 2x+3
24.40. Poar'axiTh pIBHAHHA MHOMEeHHAM 000X HOTo YACTHH HA CHOLIBHHH

FHAMEHHHEK:
1 2 1
1 + = —
) 2r—-10 3x-15 B
1 1 1
2) —+ =

r xX—-x x-1

=) XKummeba mamemamuxa

24.41. ¥ mebnesoMmy casioHl melil npoaawTs v poaidbpanomy Burasal. ITpn-
nbasmy MebJIl B NLOMY CAJIOHI, MOKYNENL MOMe caMocTiiiHO 3ibpaTu
medal abo aaMOBHTH nocnyry abupanHa Mmelilie, BApPTICTE AKOL cTa-
HOBHUTE 12 % Bixg BaprocTi npuabaHux mebdais. llokynens npuabae
magy 3a 9700 rpa. Criaexkn rKomrtie BiH 3aomaguThb, Axmo abepe
o madgy camoctiitao?

a Uikabi 3aqaui — nomipkyi ogHaue

24.42. Benajnuusa DOKIaJa KOLITH HA Jeno3dTH B pisHi Gankm, nepmimii
3 AkuxX Hapaxoeye 10 % piusux, a gpyrait — 15 % piunux. 3a pixk ii
3aranbHAH OpHbyTOK craHoBHEB 12 v BiJ NOYATHKOBOIO pPO3MIpy BHe-
CeHHX KOITiB. 3HANUITE BiTHOmMEHHA poaMipy BKIAAY B NepIIOMY
baHKY J0 poaMipy BHJIALY B ApyromMy DaHKY.

§ 25. Poze'azyBanHs piBHAHD,
AKi 3BOAATLCH 0 KBAAPATHMX

1. lpoboei pauioHaneHi PIBHAHHA

Poar’aaysanna apofoBux panioHajJbHHX pPiBHAHL YACTO 3BOAHUTLCH M0
poaB’sfayBaHHA KBaJpaTHHX pisHEaHb. Harazaemo, K MO:KHA po3B'Aaysa-
TH ApofoBo-panioHaNLHl piBHAHHA.
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x*+2x x-4
Hpﬂman (™ Poap’'asaTn piBHAHHA = .
x—1 l1-x

_ - Po3g’ a3aHHA. JIOMHOMHUMO YHCEJNLHHK 1 3HAMEeHHMK Jpody, 1o cToiTh
x“+2x 4-x

.y npasiii yacTHHI piBHAHHA, Ha —1. Maemo . Orpramane

. r~1 =1
' pIBHAHHSA PIBHOCHJbLHE CHCTEMI:

x2+2x=4-x, [x*+383x-4=0,

x—1=0;

Pisaaara x? + 3x —4 = 0 mae kKopeHi x, =1, x, = -3. [Ipore aume Apy-
ruil KopiHb 3ajoBOJILHSAE YMOBY X # 1. danue poas’sayBaHHA DIBHAHHA
MO HA DY10 3AKIHUHTH TAK:

x =1 abo x =-3,

=Iik

Bidnosids: —3.

m Posp'AzaTH piBHAHHA 1 + - = 8
2 _2x x% -4x

: r+2 x
* Poszs'asanna. PoarnagemMo Ha MHOMHWEH 3HaAMeHHHKH Jpo0iB y piBHAH-
© Hi, mod agaiTH obNacTs BH3HAYEHHA PIBHAHHA 1 CHLIBHUH 3HAMEHHHEK:
1 " 1 - 8
x+2 x(x-2) x(x—2(x+2)
Homuoxxumo obuasl uacTHHM piBHAHHA HA coinbuHMil 3HAMEHHHME [Ipo-

6ie — Bupasz x(x — 2)(x + 2), spaxosyroun 0bnacTE BM3HAYEHHSA PIBHAHHA
(OBP): x20,x2 2, x # =2. Marumemo:

x#1.

x = —3.

x(x—-2)+x+2=8, [x2—-x-6=0, [x=8 abo x =-2,
x =0, x =0, x=0,

Ve v, lx =2, x# 2,

x # -2 EE x# -2
3BIIKH X = 3.

Bidnosidu: 3.

2. Metoa po3knagaHHs MHOroYeHa Ha MHOXHUKW

Ileakl piBHAHHA, NpABA YACTHHA AKHX JOPIiBHIOE HVIK, MOMHA DO3B'dA-
3aTH 34 JONOMOrow pOsKJAJAHHA MHOro4Y4JIeHaA HA MHOJKHHEH.

UTTTED Poss’ssaru pisaanns x3 + 2x2 — 15x = 0.

* Poae'azanna. BuHeceMo B NiB1H YacTHHI PIBHAHHA COLIBHHH MHOMHHE X
* 3a ayae#H. Maramemo: x(x2 + 2x — 15) =0,
x=0 abo x>+ 2x-15=0,
x =3 abo x = -5.
Orxe, pisaaEEA x3 + 2x2 — 15x = 0 Mae TpH KopeHi:
x,=0; x5 =3; x5 =-0.
Bidnosiow: 0; 3: —5.
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KeadpamHi piBMAHHA

3. bikBagpaTHi pPiBHAHHA

PisEaana suraany ax®* + bx* + ¢ = 0, ne a # 0, wHasuBawTb 6i-
keadpamuum pienannam. Horo moxHa poss’ssaTH, yBiBIIN HOBY 3MiH-

HY, Tobro mosHaumsmm x2 = t. Toxl x* = (x%)? = t2, a noyaTKoBe piBHAHHA
Habyae BUTIAIY

att + bt + ¢ = 0.

Takuii meroa po3B’#3yBaHHA HAIHBAKTL Memodom s6edeHHA HOS80I
aMinHOL, abo Mmemodom 3aMinL IMIHHOL.

WA ENRE S Poss’asatH pisHAHHEA x* + 5x° — 36 = 0.

© Poza'azanna. 3pobHMo 3aMiHy Xx° = t, oJlep:KHMO pPiBHAHHA 1= + 51 — 36 = 0,
KOPeHAMH AKOro € uucaa ty = 4; t, = —9.
- ITopepHeMoOCA 00 3MIHHOL X.
1) t; = 4, Toxl x° = 4, Xy g= +2:
2) t, = -9, Toxi x° = -9, KopeHIB HeMae.
OT¥e, KOPEHAMH MOYATKOBOTO PIBHAHHA € yHena 2 1 —2.
Bidnosidw: 2; —2.

4. Metoa 3aMiHM 3MIHHOI

He nume dikBagpaTHi, a # JeAK] 1HII BHAH PIBHAHL MOXKHA PO3B A3V-
BATH 38 JOMNOMOTON 3aMiHH 3MIHHOI.

m Poas’asatu pisaaaaa (x° + 4x)(x* + 4x + 4) = 12,

" Poze'aszanna. SIKmo mMu po3KpHEMO AVIKKH B JIBIH uYacTHHI piBHAH-
‘ HA, OJIEPXHUMO PIBHAHHA YeTBEPTOr0 CTENEeHd, AKe He IaBMJAH MOXHA

' pO3B A3aTH METOAAMH IIKLIbHOI MATEMATHKH. TOMY AYMKH POSKPHBATH
- He Dyaemo. llomiTiMo, 110 BHpasn, AKI MICTATE X, B 000X AyHKKAaAX € 0/-

HAKOBHMH, TOMY MOMHA CKOpPHCTATHCHA 3aMiHoW ¥° + 4x = . OgepsxumMo
pieraaada (i + 4) = 12, mo € KkBagpaTHHM BinHocHOo amiHBOI f. [Tepemnn-
memo Horo v suraagi 1= + 4¢ — 12 = 0, ssigku t,=2;t,=—6.

[loBepraemoca [0 3MiHHOI X.
1) t; = 2, Toai 24 4x=2, Tobr0o x> + 4x — 2 =0, 3BiAKH Xy 0 =—EiJE;

2) t, = -6, Tomi x% + 4x = -6, Tobro x* + 4x + 6 = 0, ane D < 0, Tomy
KOpEeHIB HEeMAE,

Orme, —2 + -JE i-2 - Jf_i — KOpeHl No4aTKOBOI'0 PIBHAHHA.
Bidnosiow: -2 + #’E
4

IHUTOELES Poas'asarn piBHAHRHA X(x — 2) = :

: (x +1)x —3)

. Pose’aszanna. PoskpHeMo OyKKH B KOKHIH YacTHHI pIBHAHHA, OJepHH-
: 4

x2 - 2x -3
ITomiTiMo, 110 BHpazH, AKI MICTATE 3MIHHY X, B 000X YAaCTHHAX PIBHAH-
HA € OJHAKOBHMMN, TOMY BHKOHAEeMO 3aMminy x? — 2x = {. OgepskumMo pis-

4
e
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. Poap’azasmn foro, marumMemo Kopesi t, = =1, t, = 4.
. IlopepHemoca 10 3MIHHOL X.
1) ¢, = -1, Tomi x* — 2x = -1, 106710 X% — 2x + 1 = 0, 3BigKH x = 1;

2) t, = 4, Topi x? — 2x = 4, Tobro x? - 2x — 4 = 0, 3piaku x,, = 1 £ /5.

OTe, DOYATKOBE PIiBHAHHA MAae TPH KopeHi: 1: 1+ «-JE
Bidnosgide: 1; 1 + -JE

(7 Akmm METOOaMKM MOXHa pPO3B'A3YBaTH PIBHAHHAT O Ake piBHAHHA Ha3uBalTh GikBa-
ApatHum? O Ak poas’'aayoTe GikanpaTtHe piBHAHHAT

L
' |

§ Posb sximbs 3agaui ma buxonaume bnpabu
EI 22.1. (Veno.) 5kl 3 piBHAHE — DIKBAAPATHI:

b
| |
| |

b

25.5.

b
|
=

25.7.

202

1) x4 + 3x% -5 = 0
Nx2+Tx-1=0;

1 4
a) o +IE -9=0

1)x2+x-11=0;
3)xt-Tx2-6=0;
5) Tx? +12x2 -9 =0;

2y xt +4x2 -5=0;
4) -5x1 -8x2 -11=0;

6)10x= -9x* -5=07

. BunumiTs OiKBAApPATHL PIBHAHHA:

2) 5x% —4x3 _5=10;
4) x5 —9x2% + 4 = 0
6)5—Tx! —-6x2 =0,

25.3. Poap'axiTs OiKBajpaTHe piBHAHHA:

1) x*—5x% +4 =0;
3) xt —2x% -8 = 0;
5) x4 +5x% +4=0:

1) x4 —17x2 +16 = 0;
3) x* +2x2 -15 = 0
5) x4 +10x2 +9 =0

Poar’amxiThs piBHAHHA:

2 -x-2
& P S | 7
) X+ 3

). Poar’amxirs piBHAHHA!

2 _
X + 2x E_.:ﬂ;
x—4

1)

Posar’axiTh pIBHAHHA:

x2 __ X
x+1 x+1
2x2  3x-14

3 = H
}.1'.'—1 1-x

1)

2) x' - 9x° + 8B =0
4) 2x% — x2 -6 = 0;
6)9x* -6x2+1=0.

4. 3HalifgiTE KopeHl DiKBAAPATHOrO PIBHAHHA:

2)xt —-6x2+8=0;
4)3x3 - 2x2 -8 = (O
6) 25x —10x2 +1 = 0.

x> +x-6

2 — = 0,
) xr—2

x2-x-12

0.
x+3

2)

=
r—2 x-2
x4 -5 2x-10
r-3 3-x

2)

1)




KsadpamHi piBHAHHA

[}.
25.5. Poap’axiTL pPIBHAHHA:
x° 3x x2 9
1 = : 2 = ;
} x—-2 x-2 ) x+3 x+3
3x° x—-14 x2 -8 2x-5
3 = A 4 =
} l1-x x-1 } x—-2 2—x
25.9. 3HaiigiTe KopeH1 PIBHAHHA:
x -3 8 2x — 3 x
1 = ; 2 = :
) x x4 3 ) x+2 x+6
3) 14 = X3 4}E=31+2.
x—3 X
25.10. 38aiiaiTe KOpeHi piBHAHHA:
x — 2 3 dJxr —1 X
1 = : 2 = :
) x x+ 2 ) x+3 x+1
3) - b - 4}E=21—1.
4-x x

25.11. Poar’axiTs pIBHAHHEA, PO3KJABINH HOro JiBY YACTHHY HA MHOKHHKH:

1) x¥ —4x = 0;
3) 4xt — x2 = 0

2)x* +9x =0;
4) x? + x2 —6x = 0.

2512, Poar’amxirTe pIBHAHHA, PO3KJAABIIM HOrO JiBY YACTHHY HA MHOMHHKM:

1) x3 - 9x = 0;

2) x* +4x = 0;

3) 16x* —x* =0;

4) x3 + x2 -12x = 0.
25.13. Poap’axiTe piBHAHHA:

20 20
) = -—=1
x x+1
25.14. Poap’axiTeE pIBHAHHA:
1) 12 12 1:
x x+1

E 23.15. Poap’axiTe pIBHAHHA:

xt —10x2 +9

1 = 0
) X+3
2x2 _5x + 2
3 = &
S -

25.16. Poar’axiTh DIBHAHHA:
4 2 _
1) xt+x 2 _ 0:
x+1
3x% —10x +3
x3-9

3) 2

2 1
2 + =]
}x x—2
2}3+ 1 =1
xr x-—4d
6Gx% +19x — 7T
2 = gt
) 1 -8x
dx + 2
4 = 6x + D,
}1+E:

2 i
2}_ﬁv::: +Tx 5=4:
1 -2x
§2Ee _qap g

1+ 4x
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25.17.

25.19.

Poap’amxkiTE pIBHAHHA:
x+7 x-4 3x+3 2x -6
1 - 2 =
i )3x+2 (3x-2
4 2 x2 +15 29 + 2 18 x+6
3) — - ; 4) - - :
xr—-5 x+5 x2-25 *xr—-83 x2-9 x+3
. Poap'smxire piBHsuas:
1]3.x+9+x—ﬁ=3; E}EI+E+ Ilﬂ -=I_4.
x+1 x-1 x+5 x*-25 x-5
Poap’a:kiTE pIBHAHHA:
1) 2x — 3 B x+1 _E_ 2) _ﬁ____ 4 1
x2 +4x+4 x2+2x x % -8 29+62+9 x-3
6 3 r+12 3xr+2 x+4 3x2 +1
3] =z = 3 4} + — f
> _36 x24+6x x%_6x *x+] x—-83 x2-2x-3
. Poap’ssiTs piBHAHHA:
y 2L 14 5
2 2y x242y x
3 4 1
2 =0
= o e e A e
5 x+ 20 10
3] = S s -2
x2 +10x x2-10x x%2-100
21+T x—2 9

4)

x+4 x-1 .n:2+3x-4‘

25.21. [Ina Axkoro agadeHHA X:

b
1) cyma gpobie 1 ¥ NOpIBHIOE 1X MODVTKY;
l1-x x+2
2 . 6 . 3 :
nopisHoE ix uacTi?

¥x—-3 x+3

. Poap’axiTh piBHAHHA, POSKJABIIH HOTO JIBY YACTHHY HA MHOMKHHKH:

1) x% —2x* —9x + 18 = 0 2)3x% +3x2 —4x-4=0.
. Poap’axiTh pIBHAHHA, PO3KJABINN HOrO JIBY YACTHHY HA MHOXXHHKH:
1)x% —x2 —4x+4=0; 2)4x% + 8Bx?2 —3x -6 = 0.
. Poap’axiTE pIBHAHHA:
1) (x2 +3)* —3(x% +3)—4 = 0; 2)(x* —x)F +2(x2-x)-8=0.
5. Poar’saxiTh pIBHAHHA:
DN(x2 422 -2(x2+2)-3=0; D(x2+xP -dx2+x)-6=0.
25.26. 3HailiniTe KopeHi piBHAHHA:
1) 1 ¥ 1 = 1 _
20x2 +3) 3x+4) x%+4x? +83x+12
1 1 32
2) . =

t—1 x24+8x+2 x¥4+2x2_x-29
- O




KeadpamHi piBMAHHA

it F
'

.27. Poap’amxiTE pIBHAHHA:

1 14 1
x—8 x-x2-9x+9 x2+2x-3

25.28. Poap’axire piBHAHHA:

1) x® + x4 — 6x% —6x2 +5x + 5 = 0; 2)x® +2x2-2x-1=0.
25.29, 3aaiiniTh KOpeHi piBHAHHA:

1) x0 — x4 —2x3 + 222 _3x+8 = 0 2)x3 —3x2 —6x+8=0.
25.30. Poas'axiTh piBHAHHA:

1) x —yx -6 = 0; 2) (x% + 2x — 2)(x2 + 2x — 4) = 8;

N(x -2 -20x-22-3=0; 4)(x2+x+1)2-8x2-8x-1=0.
25.31. Poar’axiTh pIBHAHHA:

1) x+2J/x —8=0; 2) (x2 — 2x — 1)(x2 —2x - 3) = 3;

3)(x+1)*-Hx+1)*-6=0;, 44)(x°-x-1)*-4x*+4x-1=0.

O) Bnpabu grs nobmaopenns

2
25.32. Kopeni kpagpaTHOro Tpu4wieHa 3x° + bx + ¢ popisHloloTe -7 1 —.

3
PoaraaniTs meil KpagpaTHHH TPHYJIEH HA MHOMKHHKH,

25.33. Cyma neox umces gopieHioe 27, a cyMa 1X KBajpaTie JopieHoe 369.
SHAHIITE Il YHCIA.

x -2 Ox? - 4 od
25.34. C i > ' T :
SPUCTORRAEPMN el D maf ke 18 1S

H Tigzomyimecs qa bubuenna Hobozo mamepiary

23.35. 3 nBoX paHUIeHTPIB, BIACTAHL MiX AKMMH 84 KM, 0JHOYACHO HA3Y-
cTpiY OHa OJHIH BHIXAJNH JBl BeJIOCHIEJHCTEH. SHAHIITH IIBH-
KICTE HOMKHOL 3 HMX, AKINO BOHH 3yeTplaMcA depez 3 roa 1 IIBHI-
KicTk OfHIel Oyna HA 4 KM/Toj 01ABIIOK 3a IMBHUAKICTE 1HIIOL.

Kummeba mamemamuxa

23.36. 3apobiTHa naara MeHe/xKepa cynepMapreTry enexkTpoHikn B 2024 poui
craHoeuna 18 000 rpr moMmicans, 3 AKol yrpuMmyeanu 18 % noaar-
Ky Ha jgoxoau ¢ispunux ocib ra 1,5 % sllicekosoro 3bopy. Ha no-
YATKY POKY MeHeIxxep BHpimMs 1momicansa siaknagaru 10 % sig
OTPHMAHUX MmicjaA YTPHMAHHA MOOJATKIB KOIITIE Ha nDpuadaHH#A
HOYTOVKA, po3apidHa IIHA AKOrO B cynepMapkeTi, Jie BiH npaijioe,
eradoeuts 13 500 rpu. Yepes akuit uac esig npuabae voyrbyk, Ao
cynepMapeer cBoiM cniepobiTHHMKAM Hajgae 3HMKKY 19 % Blja poa-
Apibuol uisu?
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‘O Uikabi 3agaui — nomipkyi agraqe

25.37. (3oeHiuine HesanredcHe OUIHWBAHHA 3 mamemamurxu, 2014 p.) Bipo-
y—x 3 . ; !
ox =— ae 0 < x < y. ¥ crinskn pasis uncio y Giasme 3a

M0, [0

yuCcao x7

§ 26. Poze'a3yBanna 3aav 3a JONOMOrolo
APOo60BMX PALLIOHANBHUX PIBHAHD

Ilpobosl panioHANEHI PIBHAHHA TAKOMK MOMVThE OVTH MaATeMATHYHHMH
MOJEJIAMH TEKCTOBHX 3ajad.

M 3 OAHOTD MicTa A0 iHIIOro, BiicTaHBL Mi AKAMH 560 KM, BH-
* IXaJnH OJHOYACHO JIErKOBHK 1 BaHTAKIBKA. ]IEBH,uchh JNEerkoBHKAa Ha
« 10 kM /roa DiakIna 3a MBUAKICTE BAHTAXKIBKH, TOMY BlH NpHOVE 0 NYHK-

TY NpHU3HAYeHHA Ha 1 roja paHime 3a BAHTAXKIBKY. JHAUTH INBHIKICTE
. BAHTAMIBKH 1 IIBMAKICTL JEerKOoBHUKA.

* Pose'asanna. Hexall mBHAKICT, BaHTaXiBKH x KM/roa. CHcreMaTHaye-
* MO YMOBY 3ajadi y BAraaAnl Tabamumi:

8, EM v, KM/Toa t, ron
560
Banra;xiska 260 % T
) 560
JIErKOBHEK a6 x+ 10 ool
x4+ 10
, 260 .
OcKINbKH 3HAYEHHA BETHYHHN 10 Ha 1 rox meHme BiJl 3HAYEHHA Be-
x+
260 .
JMTHYHHHA & TO MOMEMO CKJIACTH PIBHAHHA:
260 260
—_— ] =
x+10 X
Bono mae asa wopeni: x, = 70, x, = —80. [lpyruii KopiHb He BiANOBiIAE

aMmicTy 3ajadi, TOMY IDBHAKICTE BaHTa:xKiBKH 70 KMm/ron. Toal mBHAKICTE
nerkosura: 70 + 10 = 80 (xM/Tonx).
Bidnosaids: T0 km/roa; 80 xm/rop.

Maiicrep i floro yueHs, NPAIIOIOYH PA3OM, MOMKYTL BHKOHATH
- 3aBJaHHA 3a 8 roja. 3a CKIIBKHM ronH Mo)Ke BHKOHATH Il@ 3aBJaAHHA ca-
. MOCTiIIIHO KOKeH 3 HHX, SKII0 MalicTpy Ha ne noTpibHo Ha 12 rog MeHme,

Hix Hloro vurw?

Pose'azanna. Hexall maderpy, mobd BHMKOHATH 2aBJAHHA CAMOCTIHHO,
norpibao x roa, roai yumepi — (x + 12) roa. Koau sy i obear poborwu
B 3ajlauax Ha poboTy He KOHKpPeTH30BaHO (AK TYT), Horo npmiiHATO moO-
aHauaTu oauanuern, Haragaemo, o npodyxmusnicms npayi — ue obesr
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KsadpamHi piBHAHHA

-
* poboTH, 110 BHKOHYVETHCA 3a ofMHHIK wacy. Toal 3a 1 roa maicrep BH-

- 1 1
. KOHA€ — YACTHHY 3aBJAHHA, A VUeHb —
' x x+12

* THBHICTE Ipalil KOXHOr0 3 HUX. 48 YMOBOK 3ajadl MalcTep 1 YYeHb IIpo-

. 1 8
npamoeanrH 8 roa, ToMy MalicTep BHKOHAB 8 - — = — YACTHHY 3aBJAHHA,

X X
_ 1 8
' A y4eHB 8§ - e . BpaxopywouH, 10 BOHH BHKOHAJH Bech 00-

x+12 x+12
CcAr 3aBJAaHHSA, MAEMO pPiBHAHHSA:

8 8

* :r+12:

YACTHHY, IIe¢ 1 € NpoaVK-

aBlgKH: x; = 12, x, = -8.

Hpvyrui Hﬂplﬂh He BIAMOBijAa€ 3MicTy 3amadi, OCKLIBKH € Bl €EMHHM.
OTxe, HHHI.'.':TEP. NpamnmnonYd OKpPeMOo, MOXKe BHKOHATH 3aBJAHHA 3a
12 roa, a Horo y4eHb — 3a 12 + 12 = 24 (ropn).

YmoBy 1iel 3azadl, AK 1 IHomepeaHbLOl, MOXXHA TAKOM CHCTEMATH3YBATH

B TaDJIHILIO:
Hac - MakTHuHO OGear
AR CAMOCTIMHHOTO ﬂm’“““ BHTPAYEHHH | BHKOHAHOL

BEHKOHAHNA, IOX e | wac, rog poGoTH

1 8

Masicrep x e & ==

X X

¥ + 12 - 8 2

y x

2 r+12 x+12

Bidnosidv: 12 roa 1 24 roa.

3eepHiTs yeary, mo ymoeu Oinsmocri zanau Ha pyx abo ma pobory
MOMHA CHCTEMATH3VEATH B TabauIo, [0 A0ONOMOXEe YHHKHYTH rpoMizj-
KHX TeKCTOBHX 3anucis.

;’1?‘ . ,
|, [DNoscHiTe, Ak po3s'A3aHo 3agadi s npuknagax 1i 2.
oy

@ Fasb axims 3agaui ma bukonaiame bnpabu

26.1. Onne 2 HaTypansHHX uHce] Ha 2 Gineme 3a apyre. 3HaAlAITE mi

5]
HHCHIa, AKINO CYyMa ﬂﬁEpEEHHE IM YHCe] ,IF,ﬂ]]]_Bm S

12

26.2. Cyma apox HaTypaJbHHX unce’ jopieHioe 20, a cyma umncesn, iM obep-
5]

HEHHX, CTAHOBHTL E daaiigiTe ni unAcaa.

O 207




PO34i1n 3

3]

20.4.

26.5.

26.7.

26.8.

26.9.

&

26.3. YncensHHK aBHYaliHOrO HecKOpoTHOro ApobGv Ha 1 MeHINWIT Bifg
FJHAMEHHHEA. AKOo Bia ydcenbHHEKA BIAHATH 7, a4 Bl 3HAMEHHHEA

: i 1 - o 4
BLOIHATH D, TO Apid aMEHIIHTHCA Ha E SHAHOITE nel apid.

JHAMEHHHK 3BHYAHHONO HECKOPOTHOro Apody Ha D DlAkIIMH 3a 4H-
cenbHHEK, AR saHaMeHHHEK 30inbmMUTH HA 6, 4 YHCEABHUEK 3011LIITH-

1
TH Ha 4, To ApiD a0LIBIIHTLCA Ha E SHalinitTe neid apib.

3 MicTa B Ceno, BiACTAHL Mid AKEMH 48 KM, BHIXAH OOHOYACHO ABA
penocHnegucT. IIenakicTs ogHoro 3 Hux Oyvaa Ha 4 KM/roa 6iabIION0
3a IMBHAKICTE ApYroro, 1 ToMy BIH npuOye y cejio Ha 1 rog paniime
Bil APVroro. 3HAHIITE MBHAKICTE KOMHOIO 3 BEJOCHIEeIHCTIB.

.3 MicTa A B MicTo B, Bigerans Mix akuMH 420 kM, oJHOYACHO BHIXA-

nu asa gerxkosuxy. IIsuakicrs oaHoro 3 Hux Ha 10 kMm/roa Oinsina
3a MBHAKICTE Apyroro, 1 Tomy BiH npubye y Micto B Ha 1 roa pani-
e, Hixk gpyruii. 3uaifigites MBHAKICTE KOMHOIO 3 JerKoBHKIB.

IIlo6 mixkeiayveaTH zaniaHeHHA Ha 40 xB, moisa Ha neperori 300 km
3aBJOBKKH 30LIBIIHEB MBHAKICTE HA 5 KM,/T0J DOpPIBHAHO 31 IIBHIKI-

CTH) 3a poskJajoMm. HKow € MBHAKICTE Nol3/1a 3a posxkaagom?

3

Artomobine mas npoixatu 810 km. Ilogonasmn g maAxy, BiH 3pobuB

aynmuHKY Ha 30 xB. Ase moTtiM, 30iasmuBIIH MBHAKICTE Ha 10 KM/Ton,
npuHOVE 100 NVHKTY OpPH3HaAYeHHA BYacHo. Akow Ovia IIBHIKICTB

aBToMODLNA A0 3yNHHEHT

[loizan mae npoixarn 320 km. Ilpoixarmm 3 NLIAXY, BilH 3yNHHHBCA HA
1 roa, a DOTIM NPOAOBAEHE PYX 31 MBHAKICTIO, HA 10 K¥M/Ton MeHIIOW 3a
NOYaTKOBY. SHAHMITE IMBHAKICTE M0iaja, 3 AKOW BiH pyXasBcs A0 3VIIHH-
KH, AKII0 A0 OVHKTY NpH3HAYeHHA BIH NpHOVE Yepe3 | roj mcja BHI3TY.

26.10. Yogsen, pnacua meuakicrs axoro 18 kMm/rojg, nponnue 40 kM 3a Te-

yiero 1 16 kM npoTH Tedil, BUTPATHEIIH HA Bechk HNLAAX 3 roja. JHau-
aiTh MBHAKICTE Tedil, AKIO BOHA MeHInAa Big 4 km/ron.

26.11. Bigcrane Mk asomMa npuctaHaMu 48 Km. Ha uwoBrl maax tyau

1 HA3aJl MOJKHA NOJOJATH 3a 7 roj. 3HAHJITE BRACHY [MBHAKICTE
YOBHA, AKINO MIBHAKICTE Teull JopieHKE 2 KM/TOA.

26.12. Moropaiii JoBeH nponaue 18 KM 3a Teulew piuxkH 1 28 KM nmpoTH Te-

qll 3a TAKHH caMHH 4Jac, mpo # 48 KM vy croAull Bojl. 3HAHJITH BAAC-
HY INBHAKICTh YOBHA, AKIO IMEHUAKICTE Tedll JOPiBHIOE 3 KM,/TOJI.

26.13. Karep nponaneae 30 kM 3a Tediew piYkH 1 8 KM mDpoTH Tedil piukH

3a TAKHH caMHH 9ac, AKHH moTpidHHH naoTy, mod OpPOILTHCTH IO
i piuni 4 kM. 3HAHAITH IMBHAKICTL Tedil pidKH, AKIOI0 BJIACHA
MBHAKICTE KaTepa gopieHIE 18 KM/Toj.

26.14. MoTopanil yopeH nporaue 40 KM no osepy, a norim 18 kM mo pivni, mo

208

BOAJIAE B [¢ 03epo, BUTPATHRINN HA el muaax 3 rof,. 3HANITE BAACHY
MBUAKICTE MOBHA, AKINO MBHAKICTE Tewll pIYKH AoOpiBHIOE 2 KM,/TOI.

O



KeadpamHi piBMAHHA

O
26.15.

20.16.

26.17.

26.18.

26.19.

20,20,

Ilel Opuraan npainiBHUKIB JIOPOXKHLOL cay:x0M Maan 3aacthankTypa-
™ no 200 m? moposkHBOro moJOTHA, NPMYOMY nepma Gpuraga 3a
nenb actansrysana Ha 10 m? 6inwme, HizR Apyra, i TOMY BHKOHAJA
3aBjaHHA Ha 1 gedEs paHime 3a apyry. Cxiaskm M? NOpoHBOTO M0-

JNOoTHA moaHA acansTyBana KoxxHa 3 Opuraa?

Ina nepeseaenHa 60 T BaHTAXKY 3aMOBHJH JeAKY KiNbKICTh BAHTA-
#iBoK. OcKIIBKH HA KOMXHY BAHTAMKHIH Ha 1 T Oiiasine, HiX mepef-
Dagasocda, TO 3 BAHTAXKIBKH BHABHIHCA 3adBuMH. CKINBKH BaHTA-
1BOK OY/I0 BHKOPHCTAHO JOJIA TIEPEBE3eHHA BAHTAMXY?

MaiicTep 1 vieHs, DpAIIOIYH PA30OM, MOXYVTE BHKOHATH 3AMOBJISCHHSA
3a 16 ron. 3a CKLIBPKH FOIHH BHKOHAE IIf CAME 3AMOBJeHHA KOMKeH
3 HHX CaMOCTiiHO, AKII0 MAHCTDYV HA e nmoTpidHO Ha 24 rog mMeHIne,
Hix V4aHIO?

Hea manapy, OpanloOYl PAZ0M, MOMXYTE Nodapdyear neeny Oyaie-
a0 3a 20 roa. da CKIABKH FOJAHH MOXKe BHKOHATH 110 poboTV KOMHHI
3 MANAPIE CAMOCTIHHO, AKINO OJHOMY 3 HUX Aad 1boro norpibHo Ha
9 rop dineme, Hix inmomy?

Yepea oaue xpad Daceiln HanoeHooBaau 9 xe, nicns yoro Biggpuan
apyruii Kpan. Yepea 6 xB ix cniasHol pofoTH BHABHIOCA, IO
HAMNOBHEHO TiNBKH NOJOBHHY DaceiiHy. 3a CKiNBKM XBHJIHH MOMHA
HanospHUTH OGacellH yepes KOMHUN 13 NUX KpaHiB OKpeMo, AKINO nep-
moMy Ha e Tpeba Ha 9 xB Oinbme, Him gpyromy?

Opna 3 onepaTopox-HADIPHHIIE MOXKe HaOpaTH TexcT Ha 12 JHIB
meuAme, Hiz igma. Yepes 6 guis poborn apyrol mabipanni no Hel
npuegHanaca nepma. Yepea 10 guie I1XxHbOI cniabsHOI poboTH BMABH-

5’

nocd, o xHabparo 7 TEKCTY. 34 CRiAbKM AHiE Moxe HaDparTH Texker

KOMHA 3 HADIpHMOEL OKpemo?

26.21. ITimoxia pyxascsa i3 cena A 8 ceno B 4 roa. Ha asoporaoMy
nuiaxy nepoai 10 kM BiH OpoMIIOB i3 TiEW CAMOK IBHAKICTIO, A I10-
TiM aMeHIIHUE 11 Ha 1 ¥M/Toa 1 TOMY HA 3BOPOTHHH MIJIAX BHTDATHE
Ha 30 xB 0inknme. 3HANAITE BIACTAHL MM celaMM,

.Bigerass Big npuctadl M pgo npuceranl N 3a Tediew piyKM 4YOBeH

nonae 3a 3 roa. Oavoro pasy, He aiimosmn 30 kM o npucrani N,
yoBeH NOBepHYE Hasaja i npubye ao npucrani M uepes 4,5 rog. 3uaii-
AiTs BAACHY HIBMJKICTE YOBHA, AKINO IIBHAKICTE Teudll piyKH J0pIB-
HIOE 8 KM/TO.

_E”P‘ﬁﬂ gA3 nobmopenns

26.23.

26.24.

Posze’amxkiTe pPIBHAHHA:

L 36
1) 2x* + 3x2 -5 =0; 2 -
; }:n:*-ﬁ x—0
Croporits apib:
x2 +3x-10 x2 -9
1 -4 2 i
‘ x° - 2x }Exz—tix—ﬁ
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26.25. Poar’saxITE pIBHAHHA:

1].-:—2&—13-:1]; N(x+T=-56(x+7)P-6=0,

Xummeba mamemamura
26.26. KepaMiuny nmiawTKY oaHiel 1 Tiel caMol TOProeBol MapKH BHpOOIAIOTH

TPhOX pi3HAX poaMmipiB. MarasuH nmpogae MAWTKY TLIbEH nadxaM#. [lo-
APVHGKA BHPIIINIIO VKJIACTH €K IUTHTKOK HiAJI0TY HAa KyXHLI. Kopm-
CTYVIOYHCH JaHAMH Tabamni, 3'AcyiTe, AK MOAPVAIKI NPHADATH ILTHTKY
HAHIeIesne, AKIO KVXHA Mae (popMy KBaJpaTa 31 cTOPOHOK 3 M7

Fuaaﬁp MAMTEM Kinskicrs nanrok ﬁilll
(em x em) | y nauui nauKH
20 = 20 25 300 rpa
20 = 30 16 290 rpa
30 x 30 11 280 rpu

O Uikabi 3agaui — nomipkyi ogHaue

26.27. ITobyaviiTe rpadik dvEKOIL ¥ =

x? 4+ 2x ~
|

2,

AOMALUHA CAMOCTIMHA POBOTA N2 &

Jaadanna 1-12 mawoms no yvomupu eapianmu gidnosideit (A-I"), ceped
AKUX Julie odun € npasuasium. Ofepimev npasuasHuil sapianm aidnoagidi.
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1. YRamiThL BHpa3, AKHI € KBAJAPATHHM TPHWISHOM.

2 _ 0.8 2 - | 1 : 2 i
A 2x* +x—-3x B.2x +x -3 B'21'2+J:—3 I‘.I2+x 3
2. 3naiigiTe ANCKpUMiHAaHT KBajpaTHOro TpuuaeHa 2x% —3x -7,
A. 47 B. —47 B. 64 I'. 65
3. Vraxite GikpagpaTHe piBHAHHIA,
A.dx2 +x—-383=0 B.4x' +x2-3=0
B.4x® +x2-3=0 I''dx?* +3x3 +2x2-x-5=0

4. Poarnagites Ha JMiHIHI MHOXHHKH KBAJIPDATHHH TpPHWIEH

—2x% + 8x + 5.
A.-2(x +1)}x-2,5) B. 2(x + 1)(x — 2,5)
B. 2(x - 1)x + 2,5) I'. 2(x + 1)x + 2,5)
x* 49
-7 -7
A. Kopenie Hemae B. 7 B. -7 Bl O |

6. Poas'axiTes pisHAHHEA x? + 2x% — 3x = 0, poskaaBmm iforo JiBy
YJACTHHY HA MHOMHHKH.

A, -3:1 B.-1: 3 B.-1:0: 3 r.-3:0: 1

d. Poap'A:ITh pIBHAHHA




KeadpamHi piBMAHHA

o
; .. X2 -b5x+6
E 7. CropoTiTe Apibd ot g
x+ 2 x—2 x—2 X+ 2
A. B. B. I'.
X+ 3 x+3 xX—3 x—3
8. llna AxHxX 3HAYeHB X cyMa apobis 7 f > 1 3 f = NopiBRHIOE 1X NobOVT-
Ky?
A. Takux 3HAYeHE X He ICHYE b. 2
B. 2: 9 r.-9: -2

9. 3 micta A B MicTo B, BifcTaEbs Mix axuMp 360 kM, oJHOYACHO BH-
ixanm asa artoMoblml. HismakicTs ogHoro 3 HUX Oyvaa Ha 10 KM /ron
OLNBLINOK 34 MBHAKICTE 1HIIONO, 1 TOMY BIH OpHdOVE 00 OVHETY NpH-
aHauenHa HA 30 xB parime. 3HaliiTeE MBEHIKICTE aBToMOBLNA, AKHI
pyvXaBcfa NOBLILHIIIE,

A, 70 gm/ron B. 80 kM /ron

B. 90 kM /ron I'. 100 gm/roja

10. PosknamiTh HA MHOKHHEH MHOTOYJIEH -%:.I.':‘@I - x9 4 8x2,
1 1

A. —E;I'E{I — 2)x + 6) B. —E[I — 2)x + 6)
1 1

B.—Exﬂ{.r+2}[x—ﬂj I‘.—Ex[x—E}[x + 6)

11. Poss'sxiTe pisaanaa x* + 3x% —6x -8 = 0.

A. Posp'A3kiB HEMaEe B. —4: -1;: 2

B.1: 2: 4 Ir.—-2: 1: 4

12. BigcTanr Big npuerani A o npucrani B npoTH Tedil piuKH 4oBeH
Jonae za 3 rog. OgHoro pasy, He monaueBm# 24 KM o npucrani B,
YOoBeH NMOBEpPHVE HA3an 1 npubOyB 00 npHcTaHl A vepes 4 rog 18 XB.
SHAWAITE BIACHY INBHAKICTE WOBHA, AKINO IMBHAKiCTsE Tewil Jopis-
HIOBAJA 2 KM/Toxu.

A. 20 gMm/Ton B. 22 km/ron
B. 24 M/ /ron I'. 26 xM/rog

Y saedanni 13 nompibno ecmanosumu sidnosidHicms Mix iH¢popma-
uiew, noaHaveHow yugpamu ma oyxeamu. Odna eidnosidy zaiiea.

EI 13. ¥YcranoBiTe BinnomBigHicTs Midx piBHAHHAM (1-3) Ta Horo Kope-

HeMm (A-T).

Pisnanua Kopinw pieHavHa
x—-T7 x+4 A, -3:3

1. - 3 |
r—2 x+2 B. -3; 6

2. x3+6x°-9x-54=0 B. 3; 6

3. (x2 -2 -4(x2-2)-21=0 T. -6:-3: 3
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3ABAAHHSA AAS TEPEBIPK.M 3HAHb AO § 24-26

1. 3 faEnX BUpAasiB BHIHIIIThL Ti, 10 € KBAJPATHHMH TPHYJIeHAMM:

1
1)2x2 -3x+ T; 2 .
e ) %% —8x + 7
3) 2x2 - 3x + Tx™; 4) -8 + 2x2 - 3x.

2. 3HaANNITE AHCKPHMIHAHT KBAJPATHOTO TpPHWIeHA TA BHAIHAYTE
KLTbKICTE HOMO KOPeHI1B:

1)x2 +3x-T: 2) x“ +x+ 9.

3. Un e ODikBagpaTHHM piBHAHHA:

1) x* +8x -9 =05 2) x1 +Bx*-9=0;
3) x? +8x% -9 =0; 4) Tx? —x' -5 =07
4. PoarnafiTs HA MHOMKHHKHN KBAJIPATHHH TPHYJIEH:
1) x2 + 4x - 5:

2) —2x° + bx - 2.
5. 3HAHTITE KOPeHl PIBHAHHA:
1)x* +83x2 -4 = 0;

x? 16

2) = ;
x+4 x+4

6. Poas’saxiTe piBHanEa x® —5x° + 6x = 0, posknasmm joro JiBy
YACTHHY HA MHOMHMKH.

x?+2x -8 2) x% -4

x2 +4x 2x2 4+ Tx - 22
8. 3 onHOro MicTa B iHIOIe ONHOYACHO BH- |
ixann ael sejgocHnenuctTkH. HIsnakicTs
nepmol doyna Ha 4 KM/ /rog OlasImolO,
Hi¥ MBHAKICTE ApYrol, TOMY J0 NOVHE-
TV NpH3HAYeHHA BOHA nNpHbyna Ha 1 roa
paHime, Hi»x apyra. S3HaAWAITE IMBHI-

KICTh KOXHOI 3 BelIOCHIIeOHCTOK, AKIIO
BincTaHe Mijx MicTamu 60 M.

Ul

9. Poas'amxiTh piIBHAHHA:

4]

212

1]:¢:+3«J';—1{]=ﬂ; 2)(x -3 -T(x -3 -8 =0,
Hodamxosi aasdanua

10. PoaknaniTs Ha MHOMKHHWEHR MHOTOWIEH:

1) x* —4x¢ — bx: 2) —%x" + 3x3 — 4x2,

x3 —x% _2x
—2x

11. llobyavitre rpadix dyurnii y =




KsadpamHi piBHAHHA

BITPABU AAS MOBTOPEHHS PO3AIAY 3
Mo § 20

1. llepenumiTes pIBHAHHA B 30IOIMT Ta MMIAKPECHiTh OJHIED PHCHKOIO
fioro mepmui KoegilieHT, ABOMAa — APYTIHH 1 «XBHJIBKOIO#* BiJIbHHH
gyneH (3a nmoTpebm monMIniTE KoedimleHToM 4dmcno 1) 3a apaskom:
axt+bx+c¢=0, 2x2-1x+5=0:
ax- T ox T € R g

1)Tx2 -3x+5=0; H-2x2+x-4=0; N3x+x2-T=0:

4) 3x2 = 0 5 2x2 -7 =0; 6) 2x +5x2 = 0.
2. Poap'axiTs piBHAHHA:

1)1,8x2 = 0; 2) 2x2 -32 = (O 3)b6x?-Tx = 0;

4) —x2 — 9 = 0; 5}%:24,3::{1; 6) 3x2 —15 = 0.

E 3. Yn € uncao 1-+/2 KopeHem piBHaHHA X2 —2x —1 = 07
4. Poap'aAxKIiTH PIBHAHHA:

.1'3+:c+:-:-1_5.r+4' 21213-31+x+4_x+15

2 3 6 4 2 8
d. Hop:xuHEa npAMOKYTHHEKA V¥V 1,5 pasa Oinbma 3a IMHPHAY. 3JHAHIITE
NepUMEeTp NPAMOKYTHHEA, AKNI0 iloro muoma 54 cm®.

1)

E 6. [Ina AKHX 3HAYEHL @ YHCIO0 3 € KOpeHeM piBHAHHA:
1) ax? — Tx + (a? + 21) = 0; Dx2+(a-4)x-9=07
7. llnAa AKMX 3HAYEHL @ PIBHAHHA:
1) x2 — (4a — 5)x = 0 Mae TiNBKHW OOHH KODiHB;
2) a®x® — a = 0 mae aBa Kopeni?

Ho § 21

8. 3BaligiTe JTHCKPHMIHAHT KBAJPATHOTO PIBHAHHA TA BH3HAYTE Kilb-
KICTh HOT'O KOpeH1B:

1) x2 +2x—4=0: 2)3x% -2x+3=10;
3) x*—2x+1=0; )HTx2+x-1=0,
9. Poap’axiTh piBHAHHA:
Dx2+T7x-8=0; 2)16x2 -8x+1 = 0;
3)2xc —x -3 = 0; ) x2+3x-10=0;
5x2+4x+T=0 6) 2x2 +5x -3 =0,
10. Poap’amxiThs PIBHAHHA:
Nx2=6x-T; N x4+ Tx=-12:
3) 10x = 25x° + 1; 42 -9x = 5x2
ril 1!. Poar’sxxiTe pieHAHHA rpadiyHo, a NOTIM [epeBipTe po3B A30K AHA-
JITHYHO:
1) x2 =3 - 2x:

2) x* = 0,5x + 3.
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12. Poar’amxiTh pIBHAHHA:
1) (x — 2) = (3x + 2)(x — 2); 2}%1‘3—2:—?:[};
3]:2+J§I—12:D; 4}nﬁxﬂ—2x—qﬁ=ﬂ.
E’ 13. JIna axoro aHaueHHs M Mae JHINe ONHH KOPiHL piBHAHHA:
1) x% +2mx+m =0 2ymx® —4x+2 =07

14. [osenits, mo anA Oyab-AKOro a piBHAHHA 2x° + ax — 3 = 0 mae aBa
Pl3HHX KOpeH].

15. Poar’a:xiTe piBHAHHEA BiAHOCHO X:

1) x* — x(3 — 2a) — 6a = 0; 2)a’x? —3ax +2=0.
16. 3maigiTeE KOpeH1 PIBHAHHSA:

1) |«2 + 5x - 3| = 8; 2}\[:2—5x+1j—41=

4 4 1
3) x+x+ = 6: 4[ —EJI3+EI=
) x—2 x-—-2 y ) E [ )
Jlo § 22

m 17. 3HaliniTs cyMy 1 J00VTOK KOpeHIB pIBHAHHSA:

1) x* +17x + 60 = 0; 2) x* -12 = 0;

3)2x2 -5x+3 =0 4)-x*-4x+5=0,

18. He eukopucToRyioun (opMyIV KOPEHIBE KBAJAPATHOrO PiBHAHHA,
3HANAITE APVIHH KOpiHbL, AKOI0 BINOMO IepPIITHIL:
Dx2-T2+10=0, x, = 5; 2)x* +3x—18 =0, x; = 6.

E 19. Pizgauns KopeHis ksagparHoro piBEAHHEA Xx° +2x +¢ =0 pgopis-
HiIoe 6. 3HaliaiTE Nl KopeHi Ta KoedilieHT q.

20. domenits, mo pieaauas 3x° + bx — 7 = 0 ana Gyab-akoro sHaueHHdA b
MaE OJHH AogaTHHi 1 oauH Big'eMHEMI KOpiHE.

21. Bipgsomenss xopenis pisuaaas x° —(p? —1)x + 54 = 0 gopisuwe 2 : 3.
SHAHAITE p TAa KOpeH] PIBHAHHA.

22. OanH 3 ropeHie piBHAHHA 5x° — 6x + ¢ = () yasivi 6iabmmE 3a ApyTrHil.
JHAHIITH C.

EI 23. Cyma kBagparTiB KopeHiB piBHAHHA 3x° + bx — 12 = 0 pnopis=IOE 33.
JdHanaITL b,

24, IIna AKHX 3HAYEHL @ CyMa KopeHiB piBHaHHA x2 —2ax +(2a-1)=10
HopiBHIOE cyM1 KBajgparie iforo KopeHin?

25, EH.}I&,E[;TL KBa/paTHe piBHAHHA, KOpeHi Akoro BAeivi Menmi Bijg Binno-
BifHHUX Kopenis pieusaaaa 5x% —16x +4 = 0.

o § 23

E:Zj 26. llepumerp npamMoxkyTHHKa JopieHie 30 cm, a #Horo miaoma -
54 em?, 3HaliAiTE CTOPOHKM NPAMOKYTHHKA.
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L)

iEI 27. 3HAlAITL TPH DOCJHLNOBHHX IiNHX 4YHcla, cVMa KBajgpaTiB AKHX

28.

29.

nopieHIoe 302,

JHAUAITE O'ATE NOCHIOBHHX IIIHX 4YHCE], AKIO BigoMo, IO CVMAa
KBAJPATIBE TPLOX NepINHX YHCe] JOpIBHIOE CYMI KBAAPATIB IBOX OCTAH-
HiX.

OauH 3 KaTeTiE NPpAMOKYTHOIO TPHKYTHHMKA HA 2 CM MEHINHH BiJ Apy-
roro, a NepuMeTp TPUKYTHUKA AopieHoe 24 eM. 3HalifiTs naolny TpH-
KYTHHEA,

E J0. ¥ uemnionaTti Yxpaiau 3 ¢pyrdoay dyao sirpano 240 matuis, CKinb-

31.

KM KOMAHJ| Y3AJ0 YVYacTk Yy 4YeMIIIOHAT], AKINO BCl KOMaHAM 3irpajaH
OJHA 3 0JHOI0 N0 ABa MaT4i?

JlHO AnMKAa — NpAMOKYTHHK, INAPHHA AKoro B 1,0 paza MeHma Bij
nosxmuEN. Bucora amura 0,4 M. dHaiaiTe ob'eM sSuUIHKA, AKIO BLIO-
MO, 10 nioma foro aaa Ha 0,66 m? menma Bij cyMm nnomg yeix Oiu-

HHX CTIHOK.

BiagkpuTty kKopodrky od’emom 10 500 cv® BuroToBran 3 apEymIa KapTOHY
NpAMOKYVTHOI (hOpMH, JOB¥HHA AKON0 BJABIYi OlJbIIa 3a IMIHPHHY, BHPI-
3aBINN 3 KVTIE apKVvIIa KBaJIpaTH 31 CTOPOHOK o CM. SHAHJIITH NMoYar-
KOBl po3aMIpH apKyvIla.

Ho § 24

33. 3HalfiTe THCKPHMIHAHT KBAJPATHOrO TPHYIEHA Ta BH3HAYTE, YH

33.

MOYKHA POZKJACTH IeH TPHWISH HA JIHIHHI MHOMXHHUKH!

1) x2 + x — 5; 2) x% + 2x + T 3) 9x¢ + 6x + 1.
E’ J4. 3HalITE KOpeHl KBaJIpATHOrO TpHYIeHa:

1) x? + 5x + 4; 2)x2 —4x -12;

3)2x2 -12x + 18: 4) —4x° + Tx + 2.

PoaxkaagiTe Ha MHOMKHHKH KBaJIpPATHHH TpHY/JIeH:

1) x* + 3x — 4; 2) 2x* - Tx — 4;

3) -x2 + 3x + 18; 4) -4x2 + 9x - 2.
30. BuainiTe KBagpaT ABOUWJIEHA 13 KBAJDATHOrO TPHYJIeHA:

1) x¢ + 6x — T; 2) x* —8x -9,
{31 37. Croporirs api6:

4x? — 81 2x? + 6x — 20
_ 2x2 - 5x - 18’ %) 3-8 '
3) 2x* —12x + 18 1) 4x° -11x -3

2%x2 —x—15 ° -3x2 +10x -3

12—3.1'—4_1'—4;
x+5  x*+11x+ 30
2% — 6 *r-3

38. BuronaiiTe moii:
x-=1 x+1 2x% -7 x+1
1 ks - 2
}x3+2x—3 2 +d4x + 3 )
x2-x-20 2x —x°
3 : - 4
) 2—-x X+ 4 )
o
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39. Ogne 3 KopeHiB KsajpaTHOro TpWYJjeHa X° + px + 06 gopisawe -3.
SHAWUAITE p TA APVIHH KOPiHb.
40. Bupginites KBagpaT ABO4YJIEHA 3 KBAJAPaTHOrO TPHYJIEHA:
1) x2+x-1; 2)2x%2 —-3x+T;
3) 3x% — bx + T; 4) —4x% + 9x - 2.
41. VraxiTh TaKe 3HAYEHHA HeBLIOMOro KoediiieHTa, mod TpU4JeH
MAB OJHMH KOPIHE:

1) x2 + bx + 4; 2) ax? + 8x + 64; 3) x? -18x + c.
42. PoaxknapniThk Ha MHOMKHHKH KBAJPATHHI TPHYIeH BiTHOCHO 3MIHHOI X:
1) x* — Sax — 6a% 2) x2 + 8bx — 10B2,

43. Hrkoro maliMeHIIOro 3HaYeHHA MOe HaOyBaTH KBAJIpATHHH TpHYJIEH
x? —8x +19? [lna axoro aHaYeHHH X BOHO jocaraeTwedA?

44. Jlna akoro a kBaapatauii Tpuunes —a® — 4a — 17 nabysae nafibinemo-
r'o 3HaYeHHA? JHANAITE e 3HAYEHHSA.

Ho § 25
45. Poap’axiTh pIBHAHHA:
1) 2x* + x2 -3 = 0; 2) 3x* — 2x% - 40 = 0;
Nxl+x2+9=0 4) x* —Tx2 +10 =0,
46. 3HaliglTE KOpeHl pPIBHAHHA:
x24+x-2 3x2 Hx
) x—1 ) x+2 x+2
2 -
TNkl SR )22 _2r 41
x — 2 2—-x X
47. Poap’amxiTs piBHAHHA:
1) x* —16x2 = 0; 2) x? —x% - 6x =0,

E:l 48. 3uaiiiits KoOpAMHATH TOUOK mnepetTuHy rpadika yEKIi
y = x% — 3x? - 4 a micew abenuc.

49. Poss's:kiTh piBHAHHSA:

1 4 1 1 1 3
1 - = — 2 + - -
}.1'+2 x+3 x }E[I—I] d—X J—x
3) 18 i (§ i 13x+4 1 -
»24+6x+9 x+3 4x2 +4x+1 2x+1
5) 1 ! = 6 . 6) 3 B 4 » 4

+ .
(xr+2)2 (xr-2)2 x2_-4’ 3x2 —x 9x2 -1 9x2 -6x+1

o20. S3nalijaiTe KOpeHl pPIBHAHHSA!

1) 1 ~ E 8 2) 1 z 1 10
2x +x2 x -2 4x-2¥ l-x x+x2 x-—2x%
3) Tx+6 1 i 1

¥ _927 x24+8c+9 x-38

216 - o




KeadpamHi piBMAHHA

D.
ol. Poap’amxiTe piBHAHHA:
Dx-x2=x-1; 2) (x2 + 2x)* —2(x2 +2x)-3 = 0.
E| 2. 3HalNITE KOOPAHMHATH TO4Y0OK DepeTHHY rpadikie y=4x i
7
&= x+1 .
3. Poap’axiTs piBHAHHA:
1 EI+29+ 18x + 5 - 29
16x4 —1 8x3 +4x2 +2x+1 4x2+1
2) dx B 1 __Xx- 1
27x3 +18x2 —12x -8 9x2 +12x+4 4x —9x%
o4. 3HalalTH KOpeHl pIBHAHHA:

1) (x% —4x)}x -2)¢ + 3 = 0;
2) x{x — 1){x — 2}x — 3) = 24;

8

3) x%-3x = .
) X * x2 —8x -2

19
4) (x +2)x - T) = .
) ( [} ) (x - D(x —4)

5 1
+ = &

5]::2—:—1 22 _x-5
6) 2 3 5

+ = .
2 -1lx+4 2 -11x+1 x2-11x-2

_Ii-\ 39. Poap’amxiTs piBHAHHA:

x¢ —-13 x+1

1]. - —
x+1 x2 —-13

x2+3x bHx-5

2 4 = 4,
) 1-x 3x + x2

2,5

Ho § 26

i3| 26. 3 micTa B ceno, BiACTAHD Mix AKHMHA 16 kM, sHAmoB mimoxia. Ye-

a7.

Y.

pea 2 rog 40 XB v ToMy caMOMy HANpPpAMKY BHIXaJa BeJOCHIEIHCTHKA
1 npudyiIa B CEN0 OJHOYACHO 3 MIIMOX0A0M. SHAHAITE IIBHAKICTE BEJO-
CHIEeIHCTKH, AKI0 BOHA HA 8 KM/roa Diiblna 3a INBMAKICTE MIIIOXO0JA.
[loian, Axwil OviI0 3aTpHMAaHO HA 2 rojl, KOMOEHCYBAR 3alli3HEHHA Ha Ie-
peroni 400 KM 3aBIOBXKKH, 30insmmBIIH MBHIKIicTsE HA 10 KM/Ton. 3HA-
OiTh, 3a AKHI 4ac Moi3J MAB MOJOJATH Il IeperiH 3a poaKJIajoM.

Katep nponane 45 kM 3a Teuwiew 1 7 KM npoTH Tedil, BUTPATHBIIH HA

Beck MNAX 3 rog. Adxka BnacHAa MBHAKICTE KaTepa, AKIIO MIBHAKICTH
Teuil 2 KM/ /ron?

O 8-#1 roguHl paHKy BiA nDpHcTaHl 3a Teuiew plukH BiAl#ImoeB nJjiir, a o
17-#1 roguHi B TOMY CAMOMY HANPAMKY BiIHIIOBR 4OBeH, AKHMN HA3JNO-
rHaB miair Ha Bigerani 20 km eig npueradi. O xorpifl rojHHi YoseH
HAZJOTHABR IUINT, AKLI0 BJAACHA INBHAKICTE YOBHA fopiBHI0E 18 KM/Toa?
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G0.

61.

62.

63.

G4,

65.

67.

218

&

Pubanka BiAnAuE HAa 40BHI 3 NYHETY A nporm Tedil piuku. Ilogonas-
IIHX D KM, BlH KHHYB BecJia, 1 gepea 4 roj micida BIANJHUTTA 3 NVHKTY A
HOro 3HOBY BijHec]J0 0 ubkoro nyHKTy. lllBmakicTs 4oBHA v cTOAYIR
Bojl mopieHIOE 12 KM/Toa. 3HAHAITE MIBAAKICTL Tedll, AKIIO BOHA MeH-

[ma, Hixd 9 KM/Troua.
Ilepma oneparopka-Habipauna Habpasa 120 cTOpiHOK TeKCTy, a ApY-

ra — 144 {:T-['.IPIHI'EE. Ilepma monaa HabHpana Ha 4 cTOpiHKH OinbIne,

HiK Apyra, i npamiosana Ha 3 nHi MeHme, HiK apyra. Ckinrbkm cro-
PIHOK ImoaHA Habupaja mepiia HaGIpHHIA 1 cKiNBEH — apyra?

Pobounii nesk cragoBHTEL 8 roa. Illob eurorosmTn 15 meraneit, Borma-

HY Tpeba Ha 1 rog menme, Hixk Muxaiiny. CKineEKH neTaseidl 3a JIeHb
BHTOTOBJIAE KOXeH 3 MalcTpiB, axkmo bornan aa poboumi geHs BHTO-
ropnae Ha 20 nmeraneii 6inpme, Hixx Muxaino?

Yepesa nepmiuil kpaH Bogoounniyead Ha (epMi HANOBHIOETHCH HA 4 roj

MBHANIE, Hi¥ uepe3 Apyruil cnopoxKHWEThLCsA. HAKmE ogHOYACHO
BigkpuT obMaBa KpaHH, TO BOJOOYHIYBAY HANOBHHTHCH 3a 3 roi.
3a CKiNbKH rogMH BOJOOYMINYBAY MOMe dYepes nepiiuii KpaH HAIIOBHH-

THCH i 3a CKiNLKH rogMH 4epea APYVIHil KpaH cOOPO:KHHUTHCA?

MaiicTep MO:Ke BHKOHATH 3aBJaHHA Ha 3 roj WIBHaINe, HiXK YYeHb.
Axiuo maiicrep nponpaimoe 4 roj, a NOTIM HOro 3aMiHHThE y4eHb i Ipo-
npanoe 3 rog, To 3aBaaHHs Oyie BUKOHAHO. 34 CHRiNBKH NOAMH caMo-
cTiilHO MOMe BHKOHATH 3ABJAHHA Maicrep 1 3a cKiNbKH — yueHL?

SIMBOK MIJI1 H IIMHKY, 10 MICTHTE 1 Kr Mijl, cnJaBHIH 3 2 Kr Mijl.
OrpuMann 3THBOK, YV AKOMY Mial Ha 2D % 0Olaeme, Hix Oyi0 B nome-

peaHboMY 3nMBKY. Slkow Oyiaa Maca no4yaTKoOBOrO 3JHEBKAT

66. 3 mict A 1 B ogHOYacHO HazycTpid OJHH OJJHOMY BHIXAaJH JBA BeJO-
cuneaMcTH 1 3ycerpiauca depesd o rog. Illlemaxicrs Benocuneaucra,
AKMH BUIXAR 3 Micra A, HA 5 KM/roji MeHIIa BiJl IIBHJAKOCTI Apyroro
BeJiocunenuera. AxkDl aApyrui BejocHnegHcT BHIXaB Ha 4,0 roj misHi-
[ie, Hi¥ NeplIni, To BOHM aycTpiaucda 0 Ha BiacTaHl 70 KM Bijg micra B.
SHAHAITE BIACTAHL Mix micramu A 1 B,

bpurana pobiTHHKIB Majga BHroToBHTH v nesHmH TepMmin 800 ognako-
BHX BIKOHHHMX OnoKiB. ¥ mepmi D aHIB OpHraja moJeHHO BATOTORJIAJA
3alJAHOBAHY KiJBKICTE DJIOKIB, a4 MOTIM KOMHOIO JHA — Ha D OJOKIB
DinbIle, HIK MJAHVBAJA, TOMY BXe 3a JJeHb J0 BH3HAYEHOTO TEPMIHY
oyano eurotoeneHo 830 BikoHHEX OaokiB. CKINBKH BIKOHHHX OJIOKIB
MAaJIa II0JHA BHTOTOBNATH Opuraja sa niaaHom?




KeadpamHi piBMAHHA

[onabre b pasgini 3

Keadpamuum  piSHANHAM

KBALOPATHI PIBHAHHA

Ha3HBaAKTh

HENOBHE KBAOPATHE PIBHAHHA

ax2+bx+ec=0,az0

/T\I

PIBEHAHHA

BHTIALY
ax? + bx 4+ ¢ =0, ne x — aminHa, a, b i ¢ — neaki uncna, npuyomy a = 0.

Yucna a, b 1 ¢ Ha3aUBAKTE KoediyicHmany Keadpamnozo PiGHAHKA.,
Unecno a sasuBawTh nepuwum Koediyienmom, 9ucao b = apyrum xoedi-
MIEHTOM, YHCJAO ¢ — GLABHUM YAEHOM.

flkmo v kBagpaTHOMy piBHAHHI ax® + bx + ¢ = 0 xoua 6 oguH 3 Koe-
thimienTie b abo ¢ NOpiBHIOE HYIK, TO PIBHAHHA HASHBAKTL HENOSHUM

KeadpamHum PiEHAHHAM.

HAxmo
Axmo Armp b
Ji 20, e=10,
b=0,¢c=0, e Gy e s HEE;-E:
MAEMO: sy ax? + bx = 0,
ax®=0, ﬂi:c:::ﬂﬂi xiax + b) =0,
x% = P x =0 abo ax + b =0,
] _I'E - ugend
= a b
orie, x =0, x, = ——
a
Arxmo — g 0 C
a i Axmo —— < 0,
a
c TO KOPEHIB
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@OPMYINA KOPEHIB
KBAOPATHOIO PIBHAHHA

Bupaa b2 — 4ac HASHBAIOTE JUCKPUMIHAHMOM KéadpamHioze PiGHAN
na ax® + bx +¢=0.

ax: +bx+e¢e=0,az20,020,c#0

D = b® - 4ac |
| |

.-/".//T\

Axmo D > 0,
—b + 4D
O & = E:r_= H—"‘m“ﬂ=!?’ Axmp D < 0,
T TO KOPEHIB HEMAE
=0 | | ®*= g
.1-2 -
2a

TEOPEMA BIETA
fArmo x, i x, — KopeHi KBajpaTHOrO piBHAHHA X + px + ¢ = 0, TO
X, +X3="P; X; " X5 =(.
Arxmpo x, 1 x, — KOpeHl KBaJpaTHOro piBHAHHA ax? + bx + ¢ =0, TO
X+ xy = % %y =
il L
KBAOPATHMWA TPUYNEH TA PO3KNAOAHHA KOIro
HA NIHIKHI MHOXHWKW
Keadpamuum mpusinenom HASHBAKTb MHOTOYJeH BHTIALY

ax® + bx + ¢, ge x — amiHHa, a, b, ¢ — uucna, npEdomy a # 0.

Kopenem xeadpamuozo mpuuieHa HAIHBAKTE 3HAYEHHA 3MIHHOI,
JJIA AKOr0 3HAYeHHA TPHUYIEHA JOPIBHIOE HYJIHD.

Axmo x, i x, — KOpeHi KBagpaTHOrO TPHYJeHA ax® + bx + ¢, TO
ax* + bx + ¢ = alx — x, N x — x,).
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Bamcaemo mobi cmamu sidomiwum 3a Ocmpozpadevkozo

Muxaino Bacwneoeud OcTporpagcbkvid Hapogwecs 12 BepecHs 1801 poky
B ¢. MawenHa MNontascekol ryGepHil (HMHI c. Mawexiexka). Odiow Ta npagian Muxaina
BacunboBuYa CNyXHUNK B KO3aULKOMY BIACbLKY, ODpanu yyacTe y BaraTeox DosAx, He pas
BUABNANK BiRCbKkoBY AobnecTb | repoiaMm. MabyTs, came TomMy B AWTHUHCTBI Muxaino
BacuneoBKY TaKk MpiAB CTaTW BiACbKOBMM. Ane AOMY CYOWMNOCA CTaT BCECBITHLO
BiAOMUM YHEHUM.

Y autuHcTel MuxafAno BURBNAB BUHATKOBY CNOCTEpEX-

NUBICTE | 3axonnBaBcA BUMIipHBaHHAMK. HaByaBcs BiH #

y naHcioxi npu NonTaeckkinA rim4asil, noTiMm y camii rimyaail. L 3
JakiHYMBLUM riMHA3IK0, CTaB BINLHUM cnyxadem Xapkia- : ;
CLKOTo YHiBEpCUTEeTY, 8 3rogoMm | noro ctyaeHTom. Micna
3aKiHYeHHRA yHiBepcUTeTy 3 BigaHakow B cepnHi 1820 poky
MEHLL HiX 3a piKk noToMmy (Y KBITHI 1821 poky) oTpPUMYE CTYy-
NiHL KAHOWAATa HayK 3a QOCNIQXeHHA B ranyal npuKknagHol
MaTtemaTiry. Y 1822 poui OcTporpancbkuin Bupylae ao
Mapuwa 3 MeTol YyOOCKOHANeHHA CBOEl MaTemMaTWyHol
OCRITH, CTaBlWK cnyxadyem yHisepcuTeTy B CopbonHi. Came
Tam BiH nybni ceal neplli HaykoBi npaui, cTae BiAOMHM o
Haymnueﬂﬁmﬂggmﬁynas EETEIPH?TET y quauuyau-:ux mate- M.B. Ocrporpaacexmi
MaTukie. Ane dJepea nocTinHuMh Opak kowrTie Mwuxaino (1801-1862)
BacunboBuy Bye BUMYLWIEHWHA 3annwuTy MNMapux, mMamxe nNiWwkW nogonasiuy BaUMKY
1828 poky wnsx eig Napwxa go MNetepbypra. )

Haykosi kona lNerepbypra aycTpiny Monogoro B4exoro 3 pagicrw | Hagiew. Moro
asTopuTeT cepeq neTepbypabkux QIAYIB Haykn DyB BUCOKUM | He3anepedyHum. Y Tomy
X 1828 poui OcTporpagcbkMid nNoyYvHae BWKNagaubKy AiANBHICTE ¥ MopcbKkomy
kageTcexoMmy kopnyci MetepBypra ta crae an'ioHKToOM MNeTepbypabkol akagemil Hayk.
A 3 1830 poky BUKNagace wWe B YOTUPLOX BUMILWX HaBYansHUX 3aknapax erepbypra.
Y 1834 poui OcTtporpapcekoro 6yno obpado yneHoM AMepUKaHCchBKOl akagemil Hayk,
y 1841 poui — unexom TypuHcekol akagemil, y 1853 — unexHom Pumcekol akagemil ivdie
i 8 1856 poui — yneHom-KopecnoHgeHToM MNapuaskol akagemii HayK.

Nexuii OcTporpagcbKkoro BigBigyBanw He NWlWLe CTYAEHTW, 8 W BUKNagaul, npo-
checopu, Binomi matematukd. Yeix npueabnioBana Roro cucTeMa BMKNagaHHA npen-
METa — LUMPOKA 3aransHicTe TEMW, BUPa3HICTL | cTUCNICTL BUKNaQY, a TakoX Becenuil
XapakTep Ta rocTpvi posy™m. Ha nekuisax siH obos'sakoBo BXWBaB yKpalHchKi cnosa,
NPUCNIE'A Ta NPUKa3KK. ToMy CTYOEeHTH 3aBXaW 3ragyesany Horo nexuii i saxsaTom.

Ynwbnedum nucemerHukom Octporpagcexoro 6ye T.1. WeevyeHko, 3 AKMM BiH DyB
0cobGUCTO 3HAWOMWIA Ta 3HAYHY YacTUHY TBOPIB AKOro 3HaB HanaM'aThb | oxouve aekna-
MyBas. ¥ 1858 poul, konu Tapac lpwropoeny NOBepTaBCA i3 3acnaHHA Yepes MNetepbypr
Ha BaTeKiBWMHY, Muxaino BacunsoBw4y 3anponodysae KobGaapeBi OAns NpoXMBaHHA
cBOK NeTepbypabky KBAPTUPY.

MNoeepHyBIUKCE i3 3acnaHHA, lepyenko nucae y «llogeHHuky»: «Benukni maTte-
MaTHK NPUAHABR MeHe 3 poanpocTepTumK oBiAMamK, AK 3eMNAKa | AK CBOro CiM'AHWHA,
WO HaAoBro KyAWCch BUIKOKaB

Muxaitno Bacunboeud Bye BMaHauHow, opuriHanbHow, ycebiudo oBpaposanow

moanHo. Moro BMcoko UiHYBany He TiNbKK 33 poaym, a i 3a HesanexHicTs, gemMokpa-
TH3M, CKPOMHICTE, WKPICTE | NpOCTOTY, 3a noBary Ao nwoaen npadi, 3a woro rgHicTe.
NepebyBalyn Ha BEpPLUMHI cnaBW, BluaHOBaHWIA 3a cBol HayKkoBi npaui B yciA Esponi,
Ocrporpagcekuii nosogue cefe HagasudaiHo npocTo | He NBKUE roBOpUTH Npo cBol
3acnyru.

: E:Fuu AKi 6 npobnemu po3gA3yBaB YYeHUA (BiH 3aimaBca anrebpoo, NpUKNagHow
MaTeMaTHKOW, Teopiclo Yyucen, Teopicwy AMOBIPHOCTER, MeXaHikow Towo), yci Aoro

HayKkoBi npaui noadadeHi rmubuHow AYMKKW A OPUNHANBHICTIO, ¥ HAX HE3MIHHO NPUCY THA
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WKpoTa Horo nornaais, YMiHHA rMuboko 3aHYpUTUCA B CYTh NpobnemMu | aHanTH Yuc-
NeHHi y3aranbHeHHA,

Ha Bce ®xuTTA Muxaino Bacuneoeuy abepir niwbos ao piaHol aemni Ta pigHol MoOBK.
Maixe wopoky BRiTKY BiH BUlXkAQXas B YkpaiHy, wob nopuHyTH B NOBHWIA CNokiA Ta
noMunyeatica JYyaoeumun kpaceugamu. Ynitky 1861 poky Ocrtporpagcekwi, Bigsi-
OyKOMK CBOE pigHe ceno, 3axBopie | 1 ciyHa 1862 poky nomep.

3a ceow maiwe 40-piuHy HaykoBy AiankHicTs Muxadno BacunsoBud Hanucae
noHag 50 HaykoBux nNpaub 3 pisHUX ranyaed mareMaTvki: MatemMaTtM4yHoro adaniay,
aHaniTi4yHol | HebecHol mexaHikn, MmatemMaTHYHol disvku, Teopii AMoBipHocTen. Ceol
negaroriydi nornagw M.B. OcTporpaicbkMiA BMKNAaB v Nigpy4YHUKax 3 enemeHTapHol
| BULWLOT MaTeMaTHkm.

Im'as M. B. OcTtporpagcbkoro HocuTh KpeMeHyyuUbKkMA HauioHanbHWA YHIBEDCHTET.

MNonpu Te, Wo Maixe Bce cBoe XUMTTA Muxaino OcTporpafchbkMi 3aiMaBc HayKoo
noza Mexamu Yepaidu, BiH cTas WKMpOKo BiaOMMM cepeq ceolX cniBBiTYMaHKMKIB. ABTO-
puTaT i nonynapHicTe M. B. OcTtporpagcekoro Bynu HacTiNbKW 3HaYHUMHK, LLO CaMe Roro
IM'A CTano CUMHOHIMOM y4yeHoro. baTek, BioaawyW OWTHUHY Ha HaByYaHHA, Baxanu A
«CcTaTH Apyrum OcTporpancekumy.,

A aBTop ykoro nigpy4Huka Baxae ceoiM yYyHAM | BaM «cTatk Bigomiwumn 3a OcTpo-
rpagceKoros,




SABAAHHA AAA NEPEBIPKKM 3HAHb
3A KYPC AATEBPU 8 KAACY

1. Buxonaiire zii:

1}3m_4+4; E]E:E.
a a b b
2. IlopaiiTe v BHrALL CTENEHA 3 OCHOBOH a:
1)a" : a¥ 2) (a~=)~.
3. [lna pysrnoii y = Jx smaitmiTe sHauenns I/, AKe BIANOBLJIAE 3HAYEH-
HIO x = 9; 36.

ril 4. 3uaiifiTh 3HAYEHHA BHPA3YV:
1) z% +10,/0,16: 2) V2 - J0.5 + (T2

5. Copocrits BHpas — ga“ﬂbf : 2%{1“3!1"5.

6. Poar’siThL piBHAHHA:
1) 2x° +13x + 6 = 0
x4 3x -2

2 = - A
1.:.I:—'l xr—1

é __xt+d W0
x-4 8x-12 x% +3x
8. MoTopaHnii woBeH nmojosas 36 KM mporn Tediil 1 moBepHYBCHA Ha3ajm,
BHTDATHBINH Ha Bech NLIAX D roj. JHANHAITE BJACHY INBHAKICTL YOBHA,

AKIO IIBHIKICTE Tedil pivKH HOpiBHIOE 3 KM/TO/I.

_ 32
[#] 9. No6yayitre rpadix pyaxuii y = i - iﬂ.

IE] 7. CpocTiTh BHpAa3s

Hodamxosi 3aedannia
10. Poap’axite pisranaa (x° + 4x)(x° + 4x + 3) = 10.

T+ 7 -\

11. MoeemiTs, 0 JHAYEHHA BHUDPAa3 € HATY-
FYBRECE,. T PO 1= A1 + N7 p

PaJIBHHM YHCJIOM.




3AAAY! TIABULLEHOI CKAAAHOCTI
PauioHanesHi BMpa3su

1. loBeaits, nio a8 AoMaTHUX 3HauyeHb a 1 b (a # b) anauenns apoby

a? —p? . . . a? + b2
Oinbine 3a BIANOBIJAHE 3HAYEHHA Apoby :
a—b a+b

m* +m?n? + n!

2. CroporiTs apid

m3 + n®
3. CopocTiTh BHpas:
i 4
2 2 L el = | =
L _!-!+?:_[1+_£{+3 F_J:ff y-2
o3 2yz xXyz
xX y+2z
m-n  m*+n+m
2) (4n? + 4mn? + m2) : (2n2 + m) { n s
4 1 4
3] 1 . 1_ '
ok - T ylxyz + x + 2)
Y +—
z
-2 2
1) [ a ] (a+bFf -4dab| @' |
b-a a? — ab a’b? — pt’
5]“_:‘3._“_'§L.. Pt 4p*2p 1),
4+2p 1+ p?2 4-4p1 4+ p 1-2p
& x1 - g : x2y? r{xﬂ_yz]‘l
x4y (x+yP-3xy \ xy )

4. HoeeaiTk TOTOMHICTE:

oA o
-A: ——2 . y+_
e A . (.

2(1+b2+¢2—u2]_([1+ 1 J_[l_ 1 D={b+c—u}2_
) 2be \Na b+e) la b+e 2bc

(x—y)y + 2y xB + y® + x%y? + x93y

3)

: — =X — U;
(x+ )2 -2y (2® +y* + 2%y + 22 Nx® - °) 2
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3ada4i nidsueHol cknadHoCmi

D :
4][2—y +2{x—1}]: ylx—1!+rfﬂ—y]]: 1
y-—1 x -2 y-1 x—2 xX-y
2. JlopeniTe ogHY 3 TOTOMHOCTEeH BHaaTHoro matremarnka JI. Ennepa
(1707-1783):
E{ﬂ3+2b3_}3 b{2a3+b3]_3_ 3 4 b3
ab — 33 K ek S R
6. [lopeniTk, M0 3HAYEHHA BHPA3Y
1 1 2 4 8
1—a 1+ 1+8° I+4a* 1+
€ Bl'EMHHM 1A DVIb-AKOro 3HadeHHA a > 1.
7. loBenits, mo kKo x + y = 1, To
X ¥y _22Ay-x)
y3i-1 x%-1 x%2y?+3
8. lloeeaiTs, N0 KoM ANA 4Kcen x, ¥, 2, m, n, p COPaBAXYIOTHCA PiB-
. X i 2 . m n p
HoeTi —+=+—=11i —+—+—==0, 7o ana HUX cOpaBAKYETLCH
m n p X y =z
T .
F o T e ey 1.
m 1 p §
9. losenite, mo Koam d + = =bh+—=¢c+—, 10 ab’c?2 =1 abo
¢ a
a=b=e.
10. Pozp’'akiTH BIJHOCHO 3MIHHOI X PIBHAHHA:
nI=Z._o 2) =—— = 0;
xX—da x= -1
3)(a —2)x = a* — 4; 4) (a® —1)x = a* — 2a + L.
11. Poap'amxiTh BiIHOCHO 3MIHHOI X pPiBHAHHA:
1}£_i=21'+u_5: 2}1+I=E;
a 2x 2a x l-x &
3}1'—{!_ X =.r+.-::; 1) 3 . 2 :4.‘.\‘:-#-?:11‘
a x—=a by x—-a x+a x%-—a®
12. Ilopaaok uHcJa a JopiBHIOE —3, A NOpAAOK uHcaa b mopisHoe d. HdxkEMm
MOKEe OVTH NOpASOK YHCJA:
b
1) ab; 2) = 3) —; d)a+ b?
b a
KeagpatHi kopeHi. [LiAcHi yucha
13. Poap’saxiTs BIJHOCHO 3MIHHOI X PIBHAHHA:
Pvxr =a+3; 2) avx = a; 3)(a+3Wx+2=a?-09.
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3aoaui nidsuweHol cknadHocmi

14. ¥ra:RIiTE 1I1Je YHCa0, 0 € HAHDIMKYHNM 10 KOPeHA PIBHAHHA:

15.

16.

17.

18.

19.

20.

21.

226

1) (542 - 8V3)x + 4 = 0; 2) (52 + T4/5)x = 13 + 243,
SHaHAITH 3HAYEHHA BHUpa3y:
1) {3 - V13 — 443 2) \\/6 — /6 — 25 — 446 ;

3) [[30v3 — 52| — /52 + 3043,
CopocTiTh BHpas:

1}~J;I:+Eu‘ 1+-.f;t: 2Jx—-1,axkmol < x < 2;
2) \10 + V24 + /40 + v/60.

ObuucniTh:

B3 BB
VBB
IJ_J_J_
BB

2) (V3 + /2 + 1)(+/3 + V2 - 1)(/3 + 1 - V/2)(1 + /2 - /3).

[TobyaviiTe rpacik QpyHEKIIL:

1}y=4;r—«.fx_2; 2}y=-\fxﬂ—2;r+1—x_
SBLNBHITECA BiN ippalioHAJBHOCTL B 3HAMEHHHKY Jpoby:

JN_ 2./3 2}{1+J_F—

\;'3( 9 4 g,j_ JT ++/8 41’
3) 2 , 1) 2 + -JE

J2 + 6 + 442 6-v3+v2-1
P 3 Jir-ﬁJi_ﬁ'*JJENE?

W € B3AEMHO ODEepHEeHMMH YHCIA 2 1 m

Copoerits BHpas:

{J_+Nr-}2—4y :I+BQ+EJ_

1)

iy 8 E




3ada4i nidsueHol cknadHoCmi

e

24,

25.

26.

27.

29.

31.

. CopocTiTe BHpas:

N R o e a2 Ll [ J: \/Eg}
EJray i x :

Armo x > y = 0;
yres i e

2 ——1, axmo b > a > 0.
}[ b+a++b-a Jbﬂ—ﬂﬂﬂl— B

. CnopocriTe BHpas:

1) '\[.(?':I'I'E}E‘;E'ﬂ; 2} x2 + 4

_ g e '
& o[ 521 +4
2x
HopeaiTh TOTOMHICTD:
 —— - 1 1 r
1 1+ I—IE g — I_IE'
]{ ) xﬂj [1 x* Jl-ﬂ] v '
ab

ad
II—'JE ﬁ_ﬂ+nﬁ 4:1\.-"5_
2Jﬂ+3ﬁ+ﬂ—£ ﬂ—:fb+ﬂﬂ—b_ﬂ'

Bigomo, mo 3 — x + 5 + x = 3. He sHaxona4Yy 3HAYEHHA X, SHAHTITE
3HAYEHHA BHpa3y +/(3 — x)}5 + x).

Bigomo, mpo V24 — x2 — 12 - x2 = 2. He amaxonaum 3HAYEHHA X,

JHANAITL 3HAYEHHHA BHPAa3y V24 — x2 + 12 - x2,
Bigomo, mo VX + Jg_r = 9, xy = 9. He 3Haxona4n sHadedb x 1 y, 3HAHTITE:
1) x + y; 2) I‘\E + y\r’_f,_.'; 3) x* + yﬂ.

KeanpaTni piBHAHHA

Jna AKoro aHauyeHHA a Mae JIHIOe OJHH KOpPIHL PIBHAHHA:

D(a+4)x—-(a+5)x+1=0; Da-4)x°+(2a-8)x+15 =07
Poap’axiTh pIBHAHHA:
D2(a-Dx2+(a+1Dx+1=0; (a+1x2 —(a—1)x —2q = 0.

SHAHAITE KOPEeH] pIBHAHHA!

)VxZ +x +x2 - 2x -3 = 0,
E}IE—41'+4+‘IE+EI—Et=
3)|x — Vx - 6]+ Vx —4x =0,

HopeniTh, 10 4YHCIO 3 He MOXe DYTH NHCKPHMIHAHTOM KBAaJIPATHOTO
pisaanasa ax? + bx + ¢ = 0, akumu 6 #e Gyau uini uucaa a, b, e.
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3aoaui nidsuweHol cknadHocmi

o

32. Jlna AKoro 3HAYEeHHA @@ C©yMAa KBaJpaTiB KOpPeHIE piBHAHHA
x2 —(a + 2)x + a - 3 = 0 6yge HailimeHIOWO?

33. Ina aAworo amavenus b cyma Keajparie KopeHiE piBHAHHA
x2 +(b+1x+ b —1,5 = 0 6yae naibinsmorn?

34. Kopeni x, i x, pieaauna x° + Ja —4 - x — 5 = 0 3a10BONLHAOTE YMOBY

1 " 1 18 o g
— 4+ — = —, BHalgiTH 4.
xf xf 2b b

35. Hexaii x, i x, — Kopeni pisusaunsa 2x* + Tx — 1 = 0, Ckaagits KBajgpar-
He pIBHAHHA, KOPEHAMH AKOro € YHCA;

1 1 X X
1) —i—; 2)—L-3i-=2-3; 3) xxd i xad,
X g Ly Xy
36. lloBemiTh, mo KoAH a, b 1 ¢ — CTOPOHH TPHKVTHHKA, TO DPIBHAHHSA
b2x? + (b* +¢? —a?)x + ¢® = 0 me mae KopeHis.
37. HoeeapitTs, mo Moayias pisHHui kKopeHiB pisHaHHA 5x% —2(5a + 3)x +
+5a® +6a+1 =0 ge zanexuTs Bij 3HAUCHHA a.

38. Poar’amiTs piBHAHHA:

1) x? —Tx +6 = 0; 2) x3 —6x2 +5 = 0;
3)x3 —5x246=0: 4) x1 —2x% —3x2 —4x-1=0.
39. Poar’amiTe BIAHOCHO X PIBHAHHA!
' S
D(a* +a-2)x =a-1; Elx 5I+4=ﬂ;
xX—a
x—a x2 - (3a +4)x +12a
3 = 0 4 =0
) x° —4x + 3 ) x—3
o g _
E}E{I III1=ﬁ; E}ﬂ 1=£,;|;Eﬂ#='l].
x+ T ax—-1 a
) X +ax+9
40. /Ina AKNX 3HAYeHbL G PIBHAHHA e = 0 mae nHme oAHH KO-
piHL?
41. Poas’a:kiTe pIBHAHHA
38 X+ 10 x+10 .

s e e s -.|- - ——— -
xt—x24+206-100 x*2—-x+10 x°+x-10
42, Nna akux 3saveds a i b rpuunen 4x2 + 36x + (@ + b) € noeHuM KBaj-
paToM, #KIO Bigomo, mo a — b = 37
43. CnopocTtiTh BHpAas:
1}( 1. 2 1 ]El{a:—a}ﬂ +12x
x2 +3x+2 x2+4x+83 x2+5x+6 2 ’
3a? + 2ab - b® B 10{ab — 3b%)
a® + 4ab + 3b% a? —-9p2
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3adadi nidsuleHol cKnadHoomi

|:_"':, .
44, Posr’amxkiTe BIIHOCHO X pIBHAHHA:
1) %1 1 =
a’x-2a 2-ax a
x+ 2 3 - X 3x + 2
- + — » ﬂE il += ﬂ.
3x—-a 3x*+2xa-a® x+a
45. Poas’sxiTe piBHAHHA:
I}x—ﬂ 2 x+3 _ x+ 6 n x—ﬁ;
x—-1 x+1 x+2 x-2
¥x-2 x+2 28 x-4 x+ 4
2) + + = + z
x-1 x+41 15 x-8 x+&

46. Poap’axiTs piBHAHHA:

1) Vx5 =x-11; 9) vx? + 20 = 22 — x2,

47. Poap’saxiTh pIBHAHHA:

1) [2x2 + 4x — 5| = |x? + x]; 2) 38x2 —4 =5|x - 1],

48. Tlobynyiite rpadik piBHaaHA X° — dxy + 6y = 0,

49. Poap’axiThL piBHAHHA:

2 _ anE _ a2 . aNE
1](2x+1] +[3:r 4] _ 2. 2,[5.1' EJ +[’i’x 2] _ 4,25:
3x -4 2x +1 2-Tx ox — 6
2
3]?[“1]—2(1—2 +iJ=9; 4}3[ 24 +4(£—E]—a=n.
x X x2 9 3 =x

90. ¥V cynepmaprker npueeann sbiayka nepmoro copry Ha cymy 2280 rps
1 ppyroro copry Ha cyMmy 1800 rpr. dxmo npoaarn Bei adavEa onToM
Mo OAHIN il — Ha 9 rpH HIGKYIE Bl DIHH KiOorpaMa nepioro copry,
TO BHDPVYKA CKJIajde 3aniaaHoBany cyMmy. Ckinskm Kiasorpamie abavk
NPHBE3JIH B MAPKeT, AKINO A0MVK ApPYroro copry ovio Ha D Kr OLIbIe,
Hix A0JIVK NepHoro copry?

51. Barazamu wine pogarse umncnao. llo wworo mpasopyu gonwmcanu uudpy 7
1 BiJl OTPHMAHOND YHCJA BIIHAIH KBAJPAT 4YHCIAa, M0 3araganu. Pisanmno
aMeHITIIN Ha 75 % 1 omepskanu zaragane uncao. ke uncno aaraganua?

02. 3 micra A B micro B, Bigcraner Mixx sarum#p 164 gm, 31 meuakicTio
20 kM/roa Buixae sesnocuneguct. Yepes 2 rog y ToMy caMoMy HAIpAM-
KY BHIXAB MOTOLMEKJICT, AKWH, oDirHaBIIK BejlocHIlejgucTa, NpUOVE
y micro B 1 oapasy nopepHYBE HAa3ajJ., SHAlAiThL MBHUAKICTE MOTOLM-
KiaicTa, AKIO BiH 3veTple Benocuneaucra uepes 2 rog 45 xB niens
TOro, AK Horo obiruas.

23. 3 micta M y micro N 31 menakictio 12 kM/rog BHIXaB BeJIOCHIIEANCT.

Yepez 1 rog vy ToMmy caMOMY HAaNDPAMKY 31 mBHAKIcTIO 1D KM/roa BH-
ixana eenocuneguctra. Ille uepeaz 1 rog 3 micra M y Tomy caMomy
HANPAMKY BHIXAR e H MOTOIMKJIICT, AKMH 0DIrHAE OHOTO 3 BEJIOCH-
negucrtie yepes 10 xB micasa Toro, AK obirsHase 1HIOro. 3HAHAITE HIBH/I-
KiCTh MOTOIHMEKJIICTA, AKI0 BOHA Oiasmia 3a o0 M/ Toa.
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Jadaui nidsuMeHol CKnadHocmi

24,

9.

a7,

LL-

--"'l.-.

O

3 MicTedka A no micreurka B 13 B no A ogHOYacHO BHHINLIM JABa I1i-
moxoan. Ilepmmi npubye po B wepes 0,8 rog nmicasa 1XHBOI 3ycTpiyl,
a apyrai npuoyve ao A depea 1,25 roa micaa ixHBOIL averpidl. CKIIBKRA
roanH OVB v J0opo3i KOMHHAN 3 Nimoxoais?

Ilo nBOX B3aaeMHO NEPNEHIUKYVIAPHUX J0pPOrax pyxXalwThesA B HANPAM-
KV NepexpecTd mMiMoxia 1 BeJIOCHIeAHCT. ¥ JeAKHH MOMEHT 4acy Mimo-
X111 ZHAXOMUTLCH HA BiacTaHl 2 KM, a8 BEJIOCHUIEAHCT — HA BiAcTaHL
3,79 KM Bij nepexpectsa aopir. Yepea axuil yac BiACTAHL MiXX HHMH
nopieHOBaTHMe 1,25 KM, AKI0 IMBHAKICTE MINOX0MAA 9 KEM,/TOO, A Be-
Jocuneauera — 15 kM, /Toa?

Ipa Ta Oner mann pasom HabpaTH TercT Ao nepHoro Tepminy. llicas
Toro AK Oyao HabpaHo nmonoBHHY Tekcty, Oner zaxsopls, 1 Tomy Ipa
3aKkiHYXJa poboTty Ha 2 AHI mis3HimIe, Hix nepenbadanocd. da CKIIBKH
AHIE MIr O HAOpaTH TeKCT KOMHHH 3 HHX caMocTiiHo, sxnopo Ipl Ha ne
aHagobunocAa © Ha D AHIB meHme, HIXK Onery?

Yepes nmepmuili KpaH MOMHA HANOBHHUTH pe3epBvap BoJoK Ha 24 xB

MIBHALIIE, HijK uepesa apyruil. Axkmo cmnouaTky % peaepByapa 3amnos-

HATE ueped nepriuii KpaH, a NOTIM YACTHHY, 1110 3AJHINWIACH, — Yepes
APYrHi, TO BMTpadYeHHUi Ha ue 4dac Oyae Ha 33 xB DlaslnMM, HIX Yac
HANOBHEHHA pPe3epByapa 0JHOYACHO 4depes 00MABA KpaHM. da AKHMH 4ac
MOM{HA HANOBHUTH pesepeyap uepes KOMMHUII Kpan oxkpemo?

)

,;lmm:u é Hlllli Vikpaiika KaTepuka lMoxapcska, BHNYCKHMUA BonuH-

1./ cbKOro HauioHansHoro ydisepcutety imesi Nleci YkpaiHum,
OTpUMana NpecTUXHY MiDKHApoaHY Npemiin 3 MaTeMaTHki

'H._f—_'__

«Joseph F. Traub Information-Based Complexity Young Researcher Award 2023». Taka

npemis WOopoKy NPUCYIXYETLCA OOHOMY MoNoaoMy (00 35 pokie) BYeHOMY-MaTeMma-
TUKY 33 3HaYHWA BHECOK Y Teopilo iHhopMauiiHol cknagHocTi.

paHTypH Bioginy Teopil YHKWIA IHCTUTYTY MaTeMaTHuku
HAH YkpaiHW, Oe 3axucTina KaHaunaTtceky aucepTauio

Ha Temy «Kpalli HabnuxeHHA Ta eHTPONIAKI YWCNa Knacise
nepioandHnx yHKUIR Baratbox amiHHux». MNponoBxuna
cBeol HaykoBl nocniAxeHHA Ha nocanl HayKkoBoro cnispo-
GitHuka sigainy Teopil dyHKUIA [HCTUTYTY MaTeMaTHUKK.
Y 2020-2021 pokax KatepwHa MNoxapcbka oTpuMyBana
ctunedailo HAH Yepalhn ana Monoaux HaykoBuiB,
ay 2021 poul, y cknagi konexktuey cnispobitHukie sigainy

¥ 2015 poui KatepuHa lNoxapceka BcTynuna fo acni-

Kamepuna IMoxapcoexa

Teopil dyHkuin (Katepuia MNoxapcoka, TetAada Crenaniok ta Ceprin Axvexko), byna
Haropog¥eHa npeMico NpesnaeHTa YKpaldw ans Monogux yYeHux.

HuHi BOHA € TaKOX NOCTAOKTOPCLKOK AochniaHuuero y MicTi XemHiy (Himeyuuna),

AK cTUneHaiaTka ein pouay Nymboneara. Komanaa, B AKIA BOHA Npauioe, 3aAMacTLCH
AoCniQXeHHAM CyYacHuX 3agady Teopil HabnuxeHs Ta poapobkow anropuTmie ans
aMeHLWeHHA IHdopMmauiiHol cknagHocTi, Wo IHAaXoAATL 3acTOCYBaHHA Y MallvH-
HOMY HaBYaHHI.
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BIAOMOCTI 3 KYPCY MATEMATUKHU 5-6 KAACIB
TA AATEBPU 7 KAACY

DdecatkoBi gpobum
Hodasauna i sidnimanna decamroaux dpodia 1) 7,813 2) _12,47

BHKOHYIOTh NOPO3PALHO, 3AIHCYIOYH iXx oaMH g 4 5,893

mig ogHUM Tak, mod KoMa poaMIIVBAJIACH IT1J

e 17,213 6,077
[lLod nepemuorcumu dea decamwosux dpodbu, 1) 4,07 2) 0,017

Tpeba BHKOHATH MHOMEHHSA, HE 3BEpPTal4YH 2.9 0,9

VEAI'H HA KOMH, 4 NOTIM vV JODYTKY BILIOKpeMH- 3663 0.0153

TH KOMOK CIIpaABa HAJIBO CTLABKM IHOP, CKLIb- +El 4 ;

KH 1X CTOITh MICAA KOMH B 000X MHOMHHEAX

pa3zoM. 11,803

[MTob nodiaumu decamkogulli dpi6 Ha HaAmypaibHe 24 lﬁ
Yucno, Tpeba BHKOHATH JiNIeHHA, He 3BEPTAIOYM VBArH J

20
HA KOMY, HOpoTe IicJad 3aKlHYeHHA JALMeHHA NLI0l 4a- |'3- 0048
CTHHH JlNeHOro Tpeba B 4acTIl NOCTABHTH KOMY. _ig

0

[[[uﬁ nodiaumu decamyosiiil &pzﬁ Ha decamkosull, T}}Eﬁﬂ B ,ui.rIEHm.ry
i ,II;U'II:HHHF mepeHecTH KOMY Ha CTLIBKH IA(P MpaBopyd, CKiJAbKH IX CTO-
iTh micAA KOMH B OLILHHKY, a NMOTIM BHKOHATH [LJIeHHA HA HATYpaJbHE

yucno. Ilpurxaad. 12,1088 : 2,56 = 1210,88 : 256 = 4,73.

3eudanHi gpobm

YacTKy Bij OileHHA 4YHCAA @ Ha YHCI0 b MOMKHA 3aHCATH V BHTJAAIL

a .
zsuyalinozo dpoly B e a — yuceasvHuk dpoby, b — lloro sHamMeHHUK.

OcHosHa saacmueicmb dpody: BeIHYHHA Apody He 3MIHHThLCA, AKIIO
iforo YHCeJbHHK 1 3HAMEHHHK NOMHOMHTH ado DoAilHTH HA OIHE H Te
caMe HATVPAJIBLHE YHCJIIO.

15 15:5 _3 15

ITpurkaadu. 1) 20 = ey (ckopoTuan apid %0 Ha a);
3.2 6 e 0
2) T 7.2 14 (3Benn apib - no 3HaMeHHuKa 14).

Hpobu 3 odnaxkosuMu 3HAMeHHUKamMu dodawmb | eidHiMaombs, BHEKO-

a b a+b.a b a-»>b
PHCTOBYIOUH DOPMYIH: — + — = = -
i

1——_

e ¢ c c ¢
IMTpuxkaadu. 1,'5i+E E; :I——i E:
S 19 19
1 3 1 5 2 3
3)2=+T==9—; 4)7T——-2— =5—.
o T TR TR




Bidomocmi 3 Kypcy mamemamuku 5-6 Knacis ma anzebpu 7 Kaacy

&

Ilob dodamu abo sidnamu dpobu 3 piIZHUMU FHAMEHHUKAMU, 1X CIIOYAT-
KY 3BOAATHL [0 CHOLILHOrNO 3HAMEHHHKA, 4 NOTIM BHKOHYVIOTH JIil0 34 NpaBH-
JI0M JoJaBaHHA a00 BIAHIMAHHA Apo0IB 3 OJHAKOBHMH 3HAMEHHHKAMH.

2/ 3/
1 3 24+ 9 14 T
IHpuxkaadu. 1y —+ — = = — = —;
P ) 6 10 a0 S0 15

M V5 _81-10 11
8 12 24 24
Tak dodawme | gionimawmbs MillaMi Yucad.

4\ a4
Ipukaadu. 1]5% +2E = T4+ 2 -~ E = B-—L;

4 12 12 12
p 74 g2 11615 ;1
5 4 20 20’
2/ 3
3}51—2§=3£—E=225‘15=22.
g9 G 18 18 18 18

1o nomuomumu dea dpobu, Tpeda NepeMHOMKHTH 1X YHCEJILHHKH 1 1X

3HAMEHHHKH 1 nepimnai no0yToK 3anucaTH YHCEeJIbLHHKOM, a JpyruH — 3Ha-

a c ac
MEHHHEKOM. — — =

b d bd

5 14 3
11 i, Dt =
puxkaacu ]E T 4{3,1}53 T

3 T

5

(i

3

lod nodiaumu oduwn dpid6 wa dpyzuii, TpedDa AlNeHe NOMHOMKHTH Ha

10, obepHeHNH ,IIU.E[L’IBHHHH‘E'E'E E—E
R “Bd B & Be

2 3 2 7 T 14
11 i, DSt mSvem iy
puxkaadu ]5 e T e i
= 2
2y 21 3 5.7 54 54 10 .3
2 4 2 4 27 l,f"'i' 7 7

HopatHi | Big €EMHI yncha

Modyaem ducna HASHBAIOTE BiJcTaHB BiJ NMOYATKY BIAJIIKY 0 TOYKH,
o10 300paskye Ie YHCJA0 Ha KOOPAHHATHIA mpAMi.
MopgyvneM AoZaTHOrO 4HCJIA 1 YHCIA HYJb € caMe IIe 9YHCI0, A& MOAVJeM

a, Aaxmo a = 0,

Bl EMHOTO YHCJIA — DPOTHJEXHEe HOMY YHCJIO: ‘u[ -
—a, Aaxmo a < 0.
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacie ma anzeSpu 7 knacy

O

Y. sl
o 9

Illob dodamu dsa sid emHux wucaa, Tpeba momaTty 1X MoAyal H nepej
OTPHMAHHM Pe3yJLTATOM 2ANHCATH 3HAK «—», —3 + (—7) = —10.

Ilob dodamu dsa wucaa 3 pizHUMU 3HakamMu, Tpeba Bijg DLABIIOIO MO-
AV AOAAHKIBR BIAHATH MeHIIWH MOAVJL 1 epe] OTPUMAHHMM pPe3yibTATOM
3aMMUCATH 3HAK TOro JOJAAHKA, MOAV.]IbL AKOro DiLALINKIA.

ITpurkaadu. 1) -5+ 5=0; 2YT + (-3) = 4: 3)-9 + 5 =-4.

o6 eid odnozo wucaa eidnamu dpyze, Tpeda 10 3MEHIIYBAHONO A0JAaTH
YMCI0, NpoTHIeXHe Bijg eMHury: a — b = a + (—b).

Hpukaadu. 1) 5-11=5+ (-11)=—-6; 2)-3-T=-3 + (-7) = —-10;
3)-5-(-9=-5+9=4; 4)4-(-T)=4+T=11.

Hobymox n1BoX Yuce] 2 OJHAKOBMMH ZHAKAMH JIOpiBHIOE H0DYTHKY X MO-
ayaie. Hobyrok aeox umucen 3 pisHMMHM 3HAKAMH JOPiBHIOE J00YTHKY ix MoO-
AVIIB, V3ATOMY 31 3HAKOM 4—»,

IIpurkaadu. 1) -2 - (-7) = 14; 2) 4+ (—2)=—8.

Mpukaadu. |3/ = 3; |-2|=2; |0| =0; |n| = x; 1

Hacemrka npox 4Hcen 3 OJHAKOBMMHM 3HAKAMH JOpPIBHIOE YACTIL BLJA [Ai-
JeHHA 1X Moayaie. Yacrxka ABox 4Mces 3 pi3HMMH 3HAKAMH JIOPIBHIOE
uacTIl BijA AiNeHHA IX MOAVJIB, V3ATIH 31 3HAKOM «—».

Hpuxaaou. 1)-18:(-3)=06; 2)4:(-1)=-4; 3)-20:4=-5.

PiBHaHHR

Kopenem, abo poas’'aixom, pi6HAHHA HASHBAIOTHE YHCJIO, AKE MepPeTBO-
po€ pPiBHAHHA B NpaBHJIbLHY YHCJIOBY PIBHICTE.

IIpukaadu. 1) Yueno 3 € ropeHem piBHAHHA 2x — 5 = 1, ocKiNBKM
2~3—a=1

2) UHneno -2 He € KopeHeM piBHAHHA 3x + 7 = 0, OCKLIBKH
g-(—2)+7T=1#0.

Poas'azamu pisHAHHA — 03HAYAE 3HAHTH Becl Horo KopeHl abo noBecTH,
10 KOPEHIB HEMAE,

Ilea piBHAHHA HAZHBAKTL PIGHOCUALHUMU, AKII0 BOHH MAKTHL OJHI H TI
caMl KopeHl. PiIBHOCHIBHHMH BBAXAIOTH 1 TAKl PIBHAHHA, AKI HE MAKTh
KOPEHIB.

ITpuxaadu. 1) PisEaaaa 4x = 81 x + 3 = 5 — piBHOCHNABHI, OCKLIBKH
KO He 3 HHX MAa€ €JHHHH KOplHL, IO JOPIBHIOE 2.

2) Pippauaa 7T — x = 6 1 10x = 20 He € piBHOCHIEHHMH, OCKINLKH Iep-
e Mae KopiHsk — uHcao 1, a apyre — uucuao 2.

ITig uac po3r’'A3VBAHHA pPIEGHAHbL BUKOPHMCTOBVIOTE TAK] aadacmusocnii:

1) axmio B OVAL-AKIN yacTHH] PIBHAHHA PO3KPHTH AV:EEHM abo 3eecTH
noaibui gogaHKH, TO OfEpPKUMO PIBHAHHSA, PIBHOCHIILHE JJAHOMY;

2) AKINO B PIBHAHHI NepeHeCcTH JOJAHOK 3 OJAHiIEl YACTHHH B 1HIIY, 3Mi-
HUBIIY HOro 3HAK HA NPOTWIEMHHN, TO OJep:HHUMO pPIBHAHHA, PIBHOCHIL-
HE JAHOMY;
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Bidomocmi 3 KypCcy mamemamuku 5-6 kaacis ma anzebpu 7 knacy a

3) AKNe 00MABl YACTHHM PIBHAHHA IIOMHOMHTH a00 moAlINTH HA OJHE
H Te camMe, BlIMIHHe BiJl HYJA, YHCJ0, TO OJEPXHMO PIBHAHHA, PIBHOCHIb-
He JaHOMY.

PieaanaA BUrAAny ax = b, pea 1 b — geakrl yucna, x — aMiHHA, HA3HEBA-

HOTh JiHIIHUM PIBHAHHAM 3 O0HIEW 3MIHHOW.
Ilanl npo po3B A3KH JIHIHHOrO PIBHAHHA NOJAMO 34 JONOMOIOK CXeMH:

ax =b

Rl e W

Axmo a = 0,
h ' b=0,

™MX =— TO X — OVAL-AKe
YHCIIO

Arxmo a = 0,
h =0,
TO KOpPeHiB HeMAaE

Ipuxaadu. 1) —0,5x = 14; 2) Ox = b:
x =14 : (—0,5); PIBHAHHA He MAaE
x = —28. KOpeHiB,

BaraTo piBHAHB NOCILOBHMMH NepeTBOPEHHAMH 3BOJAATH J0 JIHIHHOIOD
pPiBHAHHA, PIBHOCHJIBLHOIO JJAHOMY.

IHpuxaadu. 1) 5(x + 2) — 4x = -3(x + 7).

Poaxkpuemo nyxku: dx + 10 — 4x = -3x — 21.

HEpEHEﬂEMﬂ AONAHKH, M0 MICTATE :1M1HE1.?, vy .mn},r JACTHHY pIBHAHHSA,
a 1HIINl — Yy Opasy, aMIHMBINH 3HAKH JONAHKIB, AK] DepeHOCHMO, HA IpO-
THIAeXH]: 0x — 4x + 3x = —21 — 10; apeneMo noaidnl nogankw: 4x = —31:
po3B’AXKeMO OTpPHMAHe JiHilfiHe piBHAREA: ¥ = —31 : 4; x = =-7,75.

Bidnosids: —7,75.

x+1 9—-—x x+13 _ _
2) . — . HHomuoxumo obuaBl uacTHHN PIBHAHHA HAa

2 3
HaMeHIlle CIHiNLHEe KPATHEe 3HAMEHHHKIB npobdis — uncao 6:

6{x +1) . 6> —-x) 6(x+ 13}_

2 58 &8 °
AHx+ 1)+ 25 —x)=x+ 13.
Ilam poas’A3yeMo, AK Y NONEpeJHLOMY NPHKJIAML:
sax+3d+10-2x=x+ 13:
ar—-2r—-x=18 - 38 — 11;
Dx = 0; x — DVAB-AKe YHCIO.
Bidnosidv: 6yab-aKke 4ucI0.

CreniHb 3 HaTypansHUM NOKA3HUKOM

CmeneHeM UcAa a 3 HAMYPAAbHUM NOKAIHUKOM 1 HAZMBAKTE JOOVTOK
n MHOMHHKIB, KOXXHHH 3 AKHX JopieHKE a. CmeneHeM yucha a 3 NOKA3-

HAKOM 1 HasuBaKOTHL came e YHCIo.
ITpukaadu. 1) 104 =10-10-10 - 10 = 10 000;
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacie ma anzeSpu 7 knacy

D .
. [_zf -2.(-8).(4)--2
3 3 3 3 27’
3) 1,8! =1,8; 4)02=0-0=0.
Bracmusocmi emeneHa 3 HAMYPAAbHUM NOKAZHUKOM:
aman = ﬂm+n‘ {ﬂb}" - ﬂnbn, gmn — {ﬂm}n e {ﬂn]m,
a™ : gt =gn s, AmTR = gMan a™b" = (ab)".
(@™)* = a™n, am-n = gm : gn
Hpuraadu. 1) a’a® = a™8 = al¥; 2Ym® :m=m"1 =mt;

3) (b5)10 = p5 - 10 = p30,

BHIH]PHET‘[.’IB}FI-D"IH BJIACTHBOCT]I CTeNeHA 3 HaATyVpalbHHM MNOKa3HHKOM,
MOMEMO JHAYHO CIIDOIOVBATH oDYHCIIeHHA.

Hpuxaadu. 1) 1272 : 1274 =1274 =127 = 127;

2) {23}5 : 410 — 93 -8 . {22}1!1 = 924 - 920 - 924-20 - 9 - 16;

35 . g2 B 35 .{32]2 - 3% . 31 N
972 (3%)2 g8

4) 550,28 = (50,22 = 112 = 1;

5)22:-058=2-28-05%=2-(2-0,6Ff=2-18=2-1=2,

3) 35+4-6 = 33 = 27,

OpgHounex

I{inl Bupasu — umcna, 3MIHHI, 1X cTeneHl # Jo0YVTKH — HAZHBAKTE 00HO-
Yy AeHAMIL.

Hanpuxnan, 7: —% b2e: Tam?® — ognounenn:
a+b
BHpasH m + ¢4, p® — 2a + 3b; =% ~ HE € OJHOYJIeHaAMH.

Axmmo ogHOYIEeH MICTHTE TLIABKH OIHH YHCJI0OBHH MHOMHHWE, 1 0 TOrD X
el MHOMHHEK 3a0HCAHO NeplIIHM, Ta MICTHTH CTeleHl pi3HHX 3MIHHHX, TO
TAKHH OJHOYJEH HAZHBAITE O0HOWICHOM CMaHAapmHozo suzaady.

Hanpurxnan, 2a°b — ogHouneH cTaHAAPTHOTO BHIJAAAY, 4 OJHOWIEH
2a®b + (—3ab’) He € omHOUNEeHOM cTaHjapTHOro Buraaay. lleil ogHounen
MOMHA 3BECTH J0 OJHOWIEHA CTAHJAPTHOrO BHIJIAILV:

2a2b - (—3ab”) = 2 - (-3) - (a2a) - (bb7) = —6a®b®.

Muoxenna oIHOYICHIB
Hpukaadu. 1) -2x%y" - bx = -2 - 5+ (x2x) « y7 = -1023y7;

laa.[_E¢ a]. 1. =l.[_E].E 354} . (c8¢3) - (m2m) =
2) S PPt -| —optm? | 1oem = o |~ | 2 (pPpY) - (¢Be?) - (mPm)

1
= = yTpllpgd
gP
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Bidomocmi 3 KypCcy mamemamuku 5-6 kaacis ma anzebpu 7 knacy

[linnecenun OHOYIEHA 10 CTENEeHsH
Hpuxaadu. 1) (-2m3*n*P = (-2)% - (m®)3 - (n*)® = -8m*n'?;
2) {—Eﬁ'dﬂ]'ﬁ = (- l]ﬂ « (eM)8 - (dB)F = p30448

MHorodynes

Muozovaenom HAZHBAKTHE CYMY ofHouneHiB. MHorouneH, mo € cyMomw
OJIHOYJIEHIBE CTAHJAPTHOIO BHIJIAAY, cepeji AKMX HeMae NoJAiDHHUX JojaH-
KiB, HA3UBAKTE MHOZOYJACHOM CMAHIAPMHO20 BUZAATY.

Muorounen 3m*n — bmn* + Tm*n + mn® He € MHOrO4JIEHOM CTAHIApPT-
HOTO BHUTVIAAY, aJe HOro MO HA 3BECTH /10 MHOIOYJIeHa CTAHJAAPTHOIO BH-
raaay: 3m?n — bmn® + Tm®n + mn? = 10m?n — 4mn?,

Jonasanna 1 BiAHIMAHEA MHOMOWICHIB
fuxﬁnﬂu 1) (2x2 + 3x — 5) + (2 -EJ:]-EJ:‘!+3::-5 +_:u::_2 3x =

= 3x°
2}{3ﬂ2—5+23]—[253+'?—3-::] —5+2:1—2ﬂ3—'i'+3£:=
=g+ ba - 12.

Muosensus 0QHOYICHA HA MHOMOYJICH

IMpuxaadu. 1) 3ala® — 2a + 7T) = 3a - a®> + 83a - (-2a) + 3a - T
= 3a* - 6a? + 21a;

2) —2xp(3x® - Bxy + y?) = -2xy - 3x%2 - 2xy * (— bxy) — 2xy - Y2
= —6x?y + 10x%y? - 2xy°.

Mupoxenna MHOMOYWICHA HA MHOMOWJICH
(a + b)(x + y) = ax + ay + bx + by.

ITpukaadu. 1) (83x — d}x + 2)=3x2 +6x-5x-10=3x2+ x - 10;
2) (2a — b)a® — 3ab + b*) = 2a® — Ba?b + 2ab® - ba® + 3ab® - b?
= 2a% - Ta2b + Hab® — b3,

Dopmyan cKOpPOYEHOT0 MHOMKEHHHA
(a — b)Y(a + b) = a? - b2, (a — b)(a® + ab + b?) = a® — b3,
(a + b)2 = a2 + 2ab + b2, (a + b)a? — ab + b2) = a® + b°.
(a — b)2 = aZ — 2ab + b2,

il

Hpuxaadu. 1) (x — B)(x + §) = x* - 5% = x2 - 25;

2)(2m +32=(2m)2 +2-2m -3+ 32=4m? + 12m + 9:

3) (5x2 - 2xy)?2 = (6x%)%2 - 2 - 5x? - 2xy + (2xy)* = 256x* - 20x%y + 4x%y*;
4)(a—3Na*+3a+9)=(a—3)a®2+3a + 3%)=a® - 3%=a®- 27T;

2
5][1b+ﬂﬂj(lb2-—1~ c3+c"')=(lb+c2] [lﬁj —lb-c3+{f2}3 =
2 4 2 2 2 2

3
_ [%b] + (c*)F = -;-bﬁ +¢8,
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PoszknapaHHa MHOrouYneHiB Ha MHOMHMKM
Bunecenns cninkHOrO MHOMKHHEA 3a ayxeu ab + ac = a(b + ¢).

IHpurxnadu. 1) 12x*> + 156x=3x-4x + 3x - 5 = 8x (4x + 5);
2) 25a*b — 20a?b® = 5a°b - ba — 5a®b - 4b = 5a*b(5a — 4b).
Cnocid rpynysaHHSA
ax + ay + bx + by = a(x + y) + b{x + y) = (x + y)a + b).

Ilpuxaadu. 1) ab — 5a + 2b — 10 = (ab — 5a) + (2b — 10) = a(b — 5) +
+ 2(b— 5)=(b - 5)a + 2);

2) a%b + 2 - abe — ac = (a2b — abe) + (¢2 —ac) = abla — ¢) — cla — ¢) =
= (a — c{ab — c).

Burxopucranun (hopMys CEOPOYEHOro MHOZKEHHA
a’ —b* = (a — b)(a + b), a® — b® = (a — b)a? + ab + b?),
a? + 2ab + b2 = (a + b)?, a® + b® = (a + b)(a® — ab + b2).
a? — 2ab + b2 = (a — b)?,

Hpurkaadu. 1) x* 49 =x*-T=(x - Tx + 7);

2 m*+10m+26=m*+2-m+ b + B%2 =(m + H)*;

3) 4a® — 12ab + 9% = (2a)® — 2 - 2a - 3b + (3b)* = (2a — 3b)%;

1) -64=c-43=(c—4)c2 +c* 4+ 4%) = (c - 4)(c® + 4c + 16);

1 i .5 3312312123 332
5]EIE+HH=[EIE] + (1) =[“I +H][_I2] — =25+ W) | =

2 2 2
1 1 1
=l =x? + 8 || —xt —=x%? + b |
[z ”][4 2" ¥ ”]
DyHKUinA

ARINO KOMHOMY 3HAYEHHID He3aNeHOL 3MIHHOI BiAnoeBigac eHHe 3HA-
YeHHA 3aJeXHO0l 3MIHHOI, TO TAKY JANeXHICTh HAZHBAIOTL PUHKUIOHAAL-
HOKW 3aaexcHicmio, abo QyHKUIEND.

3MiHHY X V NBOMY BHIOAJKY HAZHBAIOTE HC3AJACHHOKW 3MinHow (abdo ap-
ZUMEHmMOM), & BMIHHY I — 3aJeXHow aMiHHow (abo ¢dynKkuien BIO 3a0aHO-

ro aApryMmeHTy).
Yci aHaueHHA, AKHX HaOvBae He3daleXHA 3MiHHA (ApPTrYMeHT), VTBODIO-

I0Th ofacmb GUIHANCHHA yHKYil; vcl 3HAYEHHA, AKHX HabDyBae aajexHa
aMiHHA (hVHELNIA), VTBOPHOWTE 00Aacmb JHAYCHL QUHKUIL.

JiHiliHOW HAZHBAKTE (PVHKIIN, AKY MOXKHA 3aJaTH (hOpMYJI0K BHIJIA-
OV Y = kx + [, me x — HeaanexHa 3MiHHA, k 1 [ — Jearl yHcIa.

I'paikom OvaB-AKo0l miHIHHOI ¢dvHKOII € npama. [Ina nodvaoBn rpa-
dhika adiRifHOI QYVHKIOIL J0CHTE 3HAHTH KOOPAHHATH ABOX TOYOK rpadikra,
NO3HAYHTH Il TOYKH HA KOODAHMHATHIH NJIOIIHHI TA NPOBECTH Yepe3 HHUX

npAMY. = ;
IHpuxaad. Ilobvayesmo rpadik dpyeKNDii y = -3x + 4. '

Craagemo TabaMIo ANA JedKHX JABOX 3HAYEHL apryMeHTY: 0 | 4

3 —b
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacis ma anzebpu 7 Kaacy

&

IloanaumuMo HA KOOPAMHATHIH IIOIIMHI OTPHMMAHI TOYKH TA IIPOBEIEMO
yepe3d HUX npamy (maxn. 1).

yl
v
—4 T
e
D-. | 9 X
L] -
-5 y = -2
Man, 1 Man. 2

Hpurkaad. Iobyayemo rpadik dyukuii y = —2. Byas-2KoMy 3HAYEHHIO
X BIATIOBiIgAE OJHe M Te caMe 3IHAYEHHA I, Mo gopieHwe —2. I'padikom
(byHEKLIL € OpaAMa, M0 CKAANAETHCHA 3 TOUMOK 3 KoopaHMHaTaMu (x; —2), ge
x — byab-axke umcygo. Iloanauumo el Oyab-AKi TAKI TOUKM, HANPHKIAN
(3; =2) 1 (—4; —2), 1 npoeeeM0 4Yepe3 HUX npaMmy (Man. 2).

CucrteMn NIHIMHWX PIBHAHD 3 ABOMa 3MIHHWUMM

Hrmo Tpeba saHaliTH cHOlNBHEH po3B A30K AB0X (ado 0labImIOl KLIBKOCTI)
pPiBHAHE, TO KAMKVTh, IO 111 PIBHAHHA YTBOPOIOTE CUCMEMY PIBHAHD.

2x + iy = 8,

Ilpuxaad. o Py =

— CHCTeMa PIBHAHEL 3 JBOMA 3MIHHHMH X 1 .

Posg’azkom cucmemu pisHAHb 3 060MA 3MIHHUMU HAZMBAKTE ADY 2HA-
yeHb SMIHHMX, JUIS AKHUX KOMHEe DIBHAHHA NEePETBOPHETLCH V NPABUILHY
YHCJIOBY PIBHICTE.

Ilapa yncen x = 2; y = —1 € po3B’A3KOM BHINEBKAZAHOI CHCTEMH, OCKiNb-
Kk 2-2+(-1)=312-3-(—-1)=3.

Ilapa uncen x = 5; y = —7 He € poas’sarkoMm cucreMu. [lns uux aHa-
YyeHb ZMIHHHMX Neplile pPIBHAHHA [EPeTBOPHETLCH YV IPABMJILHY PIBHICTB
(2-5+(-7)=3), a apyre — ui (5 — 3 - (-7) = 26 = 5).

Pozag’saamu cucmenmy pieHaHbs — 03HAYAE 3HANHTH Bel 1 poar’aaru abo
NOBECTH, 1110 PO3B A3KIE HeMAaE.
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Bidomocmi 3 Kypcy mamemamuku 5-6 Knacie ma anzeSpu 7 knacy

Poag’siayBaHHA CHCTEMHM JBOX JiHIHHMX PiBHAHB
3 ABOMA 3MIHHMMM cnocoboOM NUICTAHOBKM

Poas’sasaTy cHcTeMy piBHAHL {

3x — Ty =1,
4x + 9y = 38.

Bupas;aemMo oaHy 3MIHHY 3 SAKOro-ge-
Oyabh pIBHAHHA CHCTEMH HYepes ApyTY

daMicTh (€l IMIHHOl DACTABISEMO
B iHme piBHAHHA CHCTEMH BHpA3, INO
VTEBODHECH

dx=14+Ty,
1+ Ty
Y =
3
PO} N

Poas’saayemo oTpuMaHe DIBHAHHSA 3 0J-
HIEHD IMIHHOIO

4l +Ty)+3-9y = 3 - 38,
4 + 28y + 2Ty = 114,

aoy = 110,
y =2
3HAXOAHMO BiMOBiHEe 3JHAYEHHA ADY- _147-2
rol aMiHHOI X = T
r=5
S3amHECVEMO BiATOBiAL (53 2)

Poap'aayBaHHA CHCTEMH ABOX JIHIHHHX PIBHAHB
3 ABOMA 3MIHHMMH cnocoboM qoaaBaHHA

Poas’'azaTi cucTeMy pIBHAHD {

Tx—4y =2,
2x + 3y = 19,

Muomsxumo (axmo € norpeba) obmasi
YACTHHH OQHOTO 4H 000X DIiBHAHL CHC-
TEMH HA TaKl YHcaa, mod KoedlmieHTH
Dina oaHiel 31 aMIHHMX CTAIH NPOTH-

Tx-4y =2, |x3
5r+3y =19 |x4

NeHHUMH YHCTAMHE 21x —12y = 6,
20x + 12y = 76

Honaemo nouneHHO AiBl i npaei ua- 11x = B2
CTHHH piEHHHh CHCTEMH

il Poar’azyemo oTpuMaHe piBEHAHHSA 3 O1- x=2
Hi€H 3MIHHOWD
IlincTapnsemMo JHAlAEHE JHAYCHHA T-2-4y = 2,
aMIiHHOL B OJHE 3 pPIBHAHE CHCTEMH -4y = -12,
(kpame noyatkosol) | 3HAXOAHMO Bij- =B
MOBiIHE 3HAYEHHSA APYyrol aMminHol
SANUCYEMO BIANOBIAL (2; 3)
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BiANOBIAI TANOPAOM OO BNPAB

IHopTOoproemo anredpy 3a 7 kaac

11. 1615 p. 12. 1710 p. 13. 1) —-11; 11; 2) piBHAHHEA He Mae pPO3B A3KIB;
3) -1; 5; 4) 0,5; 5) -1; 0,2; 6) —10; 14. 14. 8 cm; 24 cm; 20 em. 15. 18 kr;
12 xr; 36 xr. 16. 4,5. 17. -3,5. 30. 1) 16; 2) 25; 3) 1; 4) 81. 31. 1) 9;
2) 10; 3) 1; 4) 2. 382. 1) -38x; 2) 12 — 23a. 33. 1) 4m; 2) 38x — T. 34. 5.

35. 8. 38. 1) 0; 0,25; 2) -0,2; 3) -1; 3. 39. 1) 0; -0,5; 2) é; 3) -5 1.

42. m* - m* — 4m® + 13m - 15. 43. 1) 2,5; 2) 7.5: 3) -25; 4) 125.
44. 1) 1,4; 2) 5,6; 3) —49; 4) 343. 57. 1) (0; —-4); (8; 0); 2) (0; 16); (4; 0);
(—4; 0). 58. 1) (0; 3); (1,5; 0); 2)(0; 0); (-2; 0). 71. 12 kr; 16 xr. 73. 1) (12;
0); (0; —=8); 2) (0; 3); 3) (-3; 0). 74. 1) (10; 0); (0; 8); 2] { 8; 0); 3) (0; 2).
70.1)a=-3;b=2; 2)(4; 38); 3) (-2; 8). 76. 1) m = = —1 2) (3; 0);
3) (3; -1). 77. 18 km/rox; 2 kM/ron. 78. y = 9 - EJ: "fﬂ =3x + 11,
80. 30 rpn; 25 rpH.

Poaaia 1

§ 1. 1.7. 7) x — Oyae-axe uncno; 8) m = 0. 1.11. 3) -1,92; 4) —-41,2.
1.13. 2) x=-3;3)x=11ix=-T; 4) Hemae TaKHX 3HA49eHL Xx. 1.14. 2) y = -1;
3 y=-21y=3; 4) HemMae Takux 3HavYeHs y. 1.15. 1) a # 1; a # —-3,5;
2)t 20 t+T:3m=20, m+-5;4)x+9.116. 1) p+#9; p # -2,5;
2)az0;a#20:;3)ec+22;c2-2;4)a+-1.1,18.1)a+2;a+3; 2)x+1;
x2-1;3ym20m21; ) k26 k+-2.119. 1)x2-2; x24;: 2)m + 4;
m=2-4:3)xz20:x2-1:4)a=1:a #-5. 1.29. 18 x8. 1.30. 9.

I8 210 Tty oy P8 m oo sy sy BB o OFAL
m 2n E—E T m — n

m—n BI + 9y 4k + 4k + 4 a pe+2p
2.17. 4] T . 2.18. 3] ye,rl} 31 : 0) . ﬂ.ﬁ} i

Xyt 3) 9b — 3c)
(x + y}x? + y2) 5

2.20. 3. 2.21. 12 cronirra. 2.22. 1}~— 2)

~ b)a2 + b
L) l!:"I]"; 3) 1 . 2.24. 1) I'pathikoM € nmpaMa
a® — ab + b

2.23. 1) 2: 2) o

Yy = e «BHKOJ0TOWO» TOuKow (—6; —1); 2) rpachikoMm € npama y = 2 — x

X
3 «BHKOJOTOIO* Touxow (2; 0). 2.25. 1) y = —— 3 «BHKOJIOTOIO% TOUYKOIO
4]

(9; -1); 2) y = 3 + x 3 «BEKOJOTOIO*» TouKoi0 (—3; 0). 2.30. 29 584 952 Ta
13 175 564. 2.31. 12 ron.

§ 3.3.14. l}m — E:E]E,.‘llﬁ.ﬂl{I _ E;EJE,H.IT.1]15:2}2[}25.3.18* 1)-2:
m+ 2 c a + m

2) 198. 3.19. 3) x - » 4) 4+ 7 3.20. 3) y + - :Hn':'---L

= L] L] I_i_ 5-'- ﬂ . bl = y + 1 F q
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Bidnosidi ma nopadu do enpas

::}.
1 3 1 5 p
3.21. —_— 2 3 3.22. 1 —_— ) —
]mE}EE}RE }3—11 ]m:ﬂ]q-i

X—§—2
X+y+2
- b)) +(a, — b,) +... + (a; — b,).

5n 4 m+x 1 b2 + 3ab + 9a?
v 4.4.24. + 2.427.1)—: 2 + 3 + 4 1
9 n? —m?2 ) ab ) x ) x(x — 2] ) ab

2 t —a 2 nt +2mn + 4m?* 2n2
428. 1) ——; 2) —: 3 : 4 . 4.30. 1) - .
) ab ) a ) ala — 3) ) mn ) m + n
- d 1 10p + 3 1 5 m— 6
g) P~ -4p, 5 —; Y 2) > 3) L2
p—2 l-a 2p — 3 x + 1 m-—=5o bm
1 23 16
4 . 4.38. 1 . B . 4.39. = 8.
) 2(a — 3) ) (x — ydx + y)* ) (x — 2)3(x + 2)2 2

4.40. ITopada. Tlicaa cupomess orpumaemo a® + 4, 4,42, I'padikom bysK-

il € npamMa y = 4 3 «BUHKOA0TOI» TOUKOW (2; 4). 4.43. 18 poxis. llopada.

IMTicna cnpoieHs OTPHMAEMO — 8 . 4.44. 5. IHopada. Ilicna cnpouieHs

6a + b

D : . 1
OTPHUMAEMO — = . 4.45. Hi. Ilopada. Ilicna enpolijess oTpHMaEMo — —.
20X + Y 2x

4.48. 1) 4; 2) 2; 3) 10; 4) 5. 4.51. 1) 133 kr, 2660 kr; 2) 2394 m*. 4.52. 5.

3.24.

. 3.27. 1) 144 cm/ron. 3.28. Ilopada. PoarnansTe cyMmy

(m — 2}[!?1 3} 2) (x —a)x + 3)
3(m + 3) ' x+5

§ 5. 5.13. 1955 p. 5.14. 1975. 5.19. 1) -

Ta+4) 9) (y — 2}y — 3)
(a—1)a —-4)' y+3

HE

.Bos. L. 592 7¥ 504 1y 2.
2 xX—y

2.20. 1)

9y T 595 1) 0: 2) 9.6. 5.26. 1}(
m-=+n X — &

3.32. 480 Tmc. rpu. 5.33. 1) Tak; 2) =Hi.

2
.r+a] 2) Sc—y-1)

3.27. 0.
3a+b+1)

1
§ 6. 6.11. 15 micauis. 6.12. 110 rox. 6.13. 1}—b 2}_ 3}f_ 4]2%
(il

+1 1 Ty — bx)

6.14. 1 E—'Elﬁl 2—3 41—31311
} ) 12413} ) = }3 )

2) -5. 6.17. 1) 0,1; 2) 5,032. 6.18.

a-8 2a — 3 c+y
L] Elzul u EIEII L 3
a—>5n a—6 bh-2

6.23. 1) iﬁ; 2) 0. 6.25. 23 832 rpu. 6.26. 45 napriii.

2a . 4) xy 2x
2a+bh’ Tx+y dx —y
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Bionosidl ma nopadu 60 enpaGs

O

0y -0 s s N DTy BTE sy 2
n—m Tx an—m 3

m—o y-—-x m a-—3

7.5.1 . A +3) T —2b; 4)—. T.8. 1) —2: 2 . 7.9.1) 2;
) ]y+x ) IIE 8.1) }2{a+3]T )

) P72 710.1) 3: 2) 4. 701 1) 2: 2) 2. 7.44. 1) ——; 2) 4.

a+ 2 l+a
Db | 9,6 2 _ 4p2
7.15. 1) ——; 2) 2. 7.19, 3) =2, 4y 20"~ opada. Cuouar-
2—a xiyd ab

-| s 4m I . 1

KY PO3KPHTH KBaJpaTH cyMH Ta pisEnmi. 7.20. 2) == 7.21. 1) 1:
n X+

MR o 18E O ——

x+1

2) 1;: 3) p; 4) 3 — c; H) : 6) E. 7.22, 1)
n

3) §+ m: 6) % 7.23. Ilopada. 3uauenus Bupasy nopisHioe 2. 7.24, 1.
—m
7.25. 51. 7.26. 7. 7.27. 1) —~—. 2) 1 7.20. Iopada. Buaue
L B B L P B = ] EI{EI + 1}1- EI L . pﬂ. L] H H.'

3
: 730. 1) 1 - x% - x; 2) —=

HA BHpasy [I0pPIBHIOE

(m+ 1) md—m+1
2
7.31. 1) 2 + 2x + 15 2) — R . 7.39. 180 roa. 7.40. 11.
n—-—n+1
' 10 3
§ 8.8.14. . 8.15. . 8.16. 2. 8.17. 3. 8.18. 1) 2; 2) 3; 3) ~5; 1) 9.

8.19. 1) 1; 2) =-2; 3) 2; 4) -3. 8.20. Hi, xopius nepmoro pispaaHA 3,
a apyroro — 0. 8.21. Hi, xopiEs nepmoro pieEaEHEA 4, a apyroro — 0.

8.22. 3 8.23. % 8.24. 1) —4; 2) wopenie vemae. 8.25. 1) —4; 2) kopenis

Hemae. 8.26. 1) -4; 2) kopeniB Hemae. 8.27. 1) —-1; 2) kopeHiB Hemae.

8.28. 1)a=0;a=4;2)a=1;a=4. 829.a=3; a = 1. 8.30. 1{—]{1_2!:

X

2a - b
it, 8.31. . 8.d0. 21 ‘
9 mepaneii. 8 — 8.35 rpH

1 1 35 3
} 9. 9.14. 1) —; 2) ——; 3) —-1,5; 4) -11; 5) 0,5; 6) ——; 7) 1,4; 8) ——;
§ ) 3i 4) =55 9) ) ) ) 750 ) ) a4

33 88 1 1
9) 22°. 10) 0,064: 11) 14; 12) —. 9.15. 1) ——; 2) —1—: 3) —699; 4) 19:
) 64 ) ) ]125 ) 1 ) 3 ) )

3 7 5 29
5) -2+ 6) = T)—: 8) 36: 9) ——>—. 9.16. 2700 m. 9.18. 1) a" > 0: 2) a" > 0:
)50 Vg V15 ¥ ) 516 " )e yar2

g..0. 4 3
= ,:{; : 2) L mbi'. 9.21. 1) 3x%p™1: 2) 15mn—2c
cx?p a
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Bidnosidi ma nopadu 0o enpas

C
1)2 b
3) 2xb-5(a—b)2 4) (x+y)(x—-y)ys 923 3 WAL , a0
mn h—a
y 24 11 9 88 1
9.24. 2 4% 9.97. . 9.29. 10
Xy 49' 5 = Ko

y Ceprisa; 14 rpa B DﬂEEﬂlﬂ. 9.33. Haitaumxuuilt — mogenas A (R = 16), naii-
sumuit — mogens B (R = 22). 9.34. 3; 2; 5,11 nonapa.

4
§ 10. 10.18. 1) (4m™1)3: 2) (0,1p %)% 3) (0,05¢71p%)2: 4) [gfﬁx—&J .

10.19. 1) 625; 2) i:, 3) 3; 4) 49. 10.20. 1) 16; 2} l 10.21. 1) l; 2) 1; 3) l;

1 1
4) 49; ——IEE1022142—3—4365—6—1023?'2
) £9;8) = 236) ) 45 2) — 3) 3 4) )00’ & o5 M.

a? 2a°
ey E}HE;E 10.26. 1) Tm*n—%

2 2n firnt
2) ———. 10.29. 1) 125; 2) —E- 3) i 10.30. 1) 49; 2) E 3) Iyﬁ.

3ec2”
10.31. 1) 2 - 57 2) x®: 3}—2 10.32. 1}— 2) xB: 3}— 10.34. 24 rpm,
m

32 rpu. 10.37. KEyouTH BenOoKVDPTEY H EBET[}. nicndA ILOro BenoTviai ai
aamxx ko0 10 % ; 6380 rpr, ekonomia Oyae 120 rpu. 10.38. x = 3; y = 3.

§11.11.25.31%.11.26.~ 1,3666 - 10%c abo 1582 notmn. 11.29. 2239 § 83 x
x 107! Gaxrepiii. 11.30. 1) —-16; 2) -23; 3) -11; 4) —-15. 11.31. 1) 18; 2) 13;
3) 12; 4) 10. 11.32. 1) 1; 2) 180. 11.33. a = -4, a = -1. 11.37. 1) 12 1,
360 m; 2) 6ineme Hi: Ha 3,5 modon. 11.38. 108.

§12. 12.16. y = -8 1217 y =12 12.18. 2 < y < 8. 12.19. 1) 4;
X

X

2)-3; 3; 3)-1; 4. 12.20. 1) 2; 2) -2; 2; 3) —-1; 5. 12.24. ITopada. 1) Ilicna

CIPOLIEHE OJEPHAMO Y = E', 2) rpadikoM € rinepbosa y = —E 3 «BHKOJIO-
X x

TOK» Toukowo (3; —2). 12.27. E_lf 12.28. 7280 rpu. 12.29. -1.

10.24. 1) Ta*b% 2) —2x 1845, 10.25. 1) —

Bupaen ans nosropenns posaiay 1
4. -0,1.5. 1) x—06yap-axe uncno; 2y m < 0; 3)a=0;a #1; a # -1;
4) x +# 2; x # 5. 6. 1) 1; 2) Hemae TAKHX aHA4YeHL X; 3) —2; 4) 0 < x < 3
abo x > 3. 11. 1) 1; 2) 0. 14, 2. 186. == yﬂﬂl} R ‘,||L
2052 b + 2 m—1
dm -1
dm +1’
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Bionosidl ma nopadu 60 enpaGs

O

Py —1 — 422 _ 1
2) . 24. Ilopada. llicnsa cnpoileHEA BUPa3y MATHMEMO (x_2)

2x +1

25.1)1; 2; 2) 1; 2; 3; 6; 3) 1; 16. 26. [Topada. I'pajixom hyHKNII € np4A-
Ma y=x + 1 3 ¢«BuKonoTow* Toukow (1; 2). 32. Ilopada. Bupas ToTromxHO

-2
nopisaoe 1. 33. 1) 0; 2) - g 3) L y—; 4 “at+l 5) 6(x 1)

8- o' xy }E{Eﬂ—ll’ 2 +x+1
2a 250

: p - 1 — —Ed; — == : 2 = 3: = —EF o 2

TR 36. 1) a b=-6: 2) a b 37

vé — 9
10 3
8 rop. 43. 1) iL W a2 — p2. 44, (x + b)}(x —¢)
(x —a)?

6)

. 45. ITopada. 3aueHHA

2
a-—>o
Bupaay jgopisHoe 1. 46. [lopada. 3HaYeHHA BHpPa3y NOPLBHIOE [ i b) !
a

1 2(5x — 2y) a2 |
3 _ o 2) 56z + 25)° 51. TS T 52. ITopada. Ilicna cnopo-
2(x + y)*

x2

50. 1)

. 83. 0. 54. [Topada. a* +5a +4 =

3 3
—a?+a+da+d=ala+D) +4(a+1)=(a+1)Na+4). 55 1) =; 2) -
o’

3) L,'. 4)p-1.567.1) : 2) = f 3" 8. 1-5—. 29. Ilopada. 1) Ilicaa

a-b (@ + b2’
cOoponieHs oTpuMaeMo 3; 2) micas cnpoimeHs orpumaemo —1. 61. 5 ado

-2. B2. —; I 1 63. [Topada. Ilicna cnpoment orpumaemo x° + 4. 64, [To-

re _

IleHHA BHUPa3y OTPHMAaEMO —

m+3

1
m+ 9

pada. Ilicaa copomedrs oTpHMAaEMO . 65. Hi, ockinskn micana cuopo-

MéHb MATHMEMO l 68. 2. 69. 4) 0. 70. 18 Enm/Ton. 71. 1) -0,5; 2) -2,5.

X
72. 12 guis, 24 gui. 73. 1) Hxmo a = 0, To KopeHiB HeMae; AKmo a # 0,

a . a-—b
T™O X = _5;; 2) akmo a = b, To KopeHiB Hemae; AKIWO a # b, To x = >
79. 1) 73 > (-7)% 2) (-1,2)° > (-5)~% 3) (-13)~* > (-13)%; 4) (-12)° > 12-5,
1 a< —a+1
80.1)— 2)-0,16; 3) -10; 4) -99. 81. 1) - 2)—1.82. 1. B3. x=-38.
4 a*(1 + a)

84. a®b®. B89. 30. 92. 1) x(x2 + 5x!' + x%); 2) xYx* + bx + x);
3) x3xb+5x3+ x2).97.6,35- 101 km?. 98.1)3,6-10%¢c; 2) 8,64 - 10% c;
3) 2,692 - 10° ¢; 4) 3,1536 - 107 ¢; 5) 3,15576 - 107 ¢. ITopada. Bpaxysa-
TH, 110 B DyAb-AKOMY cTOJITTI 25 BHCOKOCHUX pOKiB 1 75 — HEBHCOKOCHHX.
102. 1) Hi; 2) rak. 105. (2; 2) i (—2; —2). 108. (3; -3) i (—3; 3).
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Poaain 2

§13.13.10. 1N0=y<9;,2)0=y<4 13.12. 1) 0; 3; 2) -2. 13.13. 1) 2;
-2; 2) 0; 2. 13.14. 1) I'padikom ¢ napabona y = x° 3 «BHKOJIOTOI0» TOYKOIO
(—=1; 1); 2) rpathikom € mapabona y = x° 3 «BHKOJOTHMH» ToYkamu (—2; 4)
i(2; 4). 13.15. 1) T'padirom € napabona y = x° 3 «BHKOJOTOI® TOUKO
(0; 0); 2) rpathikoM ¢ napabona y = x° 3 «BHKOJIOTHMH» ToukKaMmu (—1; 1)
i(1; 1). 13.22. 250. 13.23. 480 mi0.

§ 14. 14.18. 1) Hi; 2) Tak; 3) 1. 14.19. 1) x = 0; 2) x — Oyab-AKe YHCJIO;
3)x=20;4)x < 0. 1420. 1) y=20; 2) y = 0; 3) y — Gyab-AKe UUCIO;
4)y = 0. 14.21. 1) Kopenis HeMmae; 2) 32; 3) 13; 4) 4,5. 14.22. 1) 12; 2) Ko-

peHie HeMmae; 3) %; 4)1. 14.23.1)a=0; 2) a = -3; 3) a — 6yaL-aKe YHCIO;

4)0<a<3aboa > 3. 14.24. 1) 5; —4; 2) 16; 3) 49. 14.25. 1) 11; —-14;
2)49,.14.26. -1. 14.27. 1) x=3; y=0; 2) x=-2; y =-1. 14.31. 2,457 TOH-
an. 14.32. Hi.

§ 15.15.16. 1), 3), 5) Taxk; 2), 4), 6) ui. 15.17. 1), 3) Hi; 2), 4) rax. 15-13*%;

0,(1); 0,11; L 0,01. 15.19. 0,02; ;} 0,22; 0,(2); 3 15.23. 6,25 cm;
E‘ﬁ oM. 15.24. Hﬂpﬂﬂﬂ. Hexamn 2 = m* e il HeckopoTHHH apib. Toxi
n n

2n? = m2 15.28. 150 mr. 15.29. 1) Jpyruii; 2) nepmmuii.
§ 16. 16.15. 1) 25; 2) —30: 3) 56: 4) 16,2: 5) 30; 6) 0. 16.16. 1) 49; 2) -84
3) 44; 4) -2,1; 5) 40; ﬁ]ﬁ—l 16.17. 1) 8; —4; 2) -1; —5; 3) 1; 4) -3+ T;

1
D) 1 — E] KopeHiB Hemae. 16.18. 1) 3; -5; 2) 7; -3; 3) -2; 4) 2+ \E;

«J’E 5}— E 6) xopenie memae. 16.20. 1) 5; —5; 2}— —% 16.21. 1) 8:

-8; 2) E: —é. 16.22. 1) V2; —2; 2) 2; -2; V6; —/6. 16.23. 1) V5; —/5;

2) 3; -3. 16.24. 1) b =0; 2) b=24; 3) b=0. 16.25. 1) m > 0; 2) He-

x-3 2

Mae TAKUX sHaueHs m; 3) m = 0. 16.26. . 16.27. 1) 8; 2) ——5': 3) %
5

16.31. 12 %. 16.32. Tax.

2x

13 34
§ 17. 1'?21115—21—3124!‘.]131'?2211{]—21—335
) 2 ]3 ) ) ) 15 }E )

4) 0,07. 17.23. 1) 210; 2) 48: 3) 12,6: 4) 18; 5) 39: 6) 154. 17.24. 1) 160;
2) 75; 3) 10,8; 4) 12; 5) 34; 6) 126. 17.25. 1) 432; 2) 144; 3) 125; 4) 243.
17.26. 1) 1: 2) 216. 17.27. 1) 112; 2) 432. 17.28. 1) 0,6x: 2) —11y:
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O

3) p: 4) 5x2: 5) 5a3: 6) —gcf’. 17.29. 1) 0,7p; 2) —-g-m; 3) Tb: 4) -0,1a".
6 T a9 3 pim" 4 pl0
17.30. 1) -5mn®; 2) —ﬁm’n + 3) iyt 4) - =59 —-2miplh 6) —xiz.
X

4 ;.6
17.31. 1) 8abt; 2) ——;—ﬁ"‘r_‘ﬁ; 3) — =2 4) 307, 17.32. 1) VT - v—x - Ju;

z

—2
2) I. 1733. ) x - y;: 2y n — m; 3) x— 5H: 4) 6 — a; 5) 5; 6) —2.
1734. 1) m - 2; 2) —p - 4; 3) 1; 4) -38. 17356. 1) 4; 2) 1; 3) © -24’2_1;
4) 2+43. ITopada. T+4J83 =4+ 43 +3=(2++/3)2. 17.36. 1) -8;

2) V2 — 1. 17.44. 1) 672 n: 2) IHopada. Bpaxyiite, mo 1 m® = 1000 x.
17.45. 96 rpH.

§ 18. 18.23. 1) m+/13; 2) byb; 3) —a®T; 4) 4x5/x. 18.24. 1) x11; 2) e24/c;
3) —po2: 4) 6mdJm. 18.25. 1) J2a2: 2) —J5b6; 3) 3b; 4) —/[x7.
18.26. 1) V3b2; 2) —/7¢10; 3) /5x%;: 4) —J—y%. 18.27. 1) 47; 2) 165 -+ 37/6:
3) 36-12V6. 18.28. 1) Ja(-+3) 2) JpGT +2); 3) V(3 +1)
4) V2(/3 —\5); 5) V2m(V2 —/3); 6) V5x(x —2). 18.29. 1) \p(1 +/2);

Vx  Na+3Jb
2) VBT -1); 3) V3a(3 +V2a). 18.30. 1) =3 2) =7 3) V2,5,

18.31. 11“"’_+ . 92) J"+2§ 3) J/5,5. 18.32. 1) 3(/6 + 11,2]“"r_ J‘

3) 3"{5;2"{_ 18.33. 1) 5(+/3 — 1); z]r “F “‘*E;fﬁ

2) 330; 3) 8; 4) 14. 18.35. 1) 16: 2) 60; 3) 26; 4) 7. 18.36. 3. 18.37. 1) m — 1

pYaNb oy Naeb 1

v 3) = 7 4 . 18.39. ——. 18.40. ITopada. Buxk -
ﬂE ]JE+J§ ) Eq'rE 2" op OpH

. 18.34. 1) 2;

CTATH Te, 0 KBAAPAT HATYDPAJLHOTO YHCJIA He MOMKE 3aKiHuyBaTHCA ILHD-
pow 7. 18.43, 101 250 rpn.

§19. 19.9.1121’4_5 < %Jﬁ:ﬂ]ﬂ,ﬁ,llg = n,a,’%. 19.11}.1}%#’51_" =§Jﬁ:

2) 0.31’13 > ﬂ.ﬂ’Jl%. 19.11.1)0 < y =< 2;2)1 < y < 3.19.12. 4. 19.13. 1.

1 . 3

19.19. 56 rpu. 19.20. 244,85, ITopada. IloaeaunTtn a = 1007 b= 5000°
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Bupaen nag nosropenss posiaiany 2

4. 1) 30inemuTECA B 9 pasiB; aMeHmHTHCA vV 81 paa. 2) 30iapmmTH
y 2 pa3H; aMeHIINTH B D paais. 5. 1) Hi; 2) Tak; 3) Hi. 6. (-2; 4), (3; 9).
11. 1) 100; 2) 1. 12. 1) 20; 2) 13,96. 13. 1) x =2 2; 2)x =2 3; 3) x < -1,
-l<x=0;4)x=0.14. DHAxmoa=0,Tox 2 0; axmo a # 0, To x = 0;

2) armo a = 0, To kopeHiB HeMmae; Ao a > 0, To x = iﬂ; 3) axmo a = 0,
a
29

TO KOpeHIB HeMmae; AKmo a > 0, Tﬂ.‘f——2+1 4) armo a = 0, To x -
a

Ovas-ake uncno; axmo a # 0, ro x = 0. 18, 1) Hi; 2) rak; 3) ui; 4) rax.

2 1 ﬁz;ﬁ;

21. [Topada. 1) Buaiirn - — . 26. 1) 3) 3+/2; 4) 5. 28. 9 ado

-9.29. 1) m=>1:2)m=1;: 3) m < 1. 36. 15 cM abo Eig- cM. a37. 1) 600;

10 )
mm.:u“— 39. 1) 0,4;

9) 0,3: 3) VB — v2: 4) V13 — JI1. 40. 1) X, E

x+2
m~Tm 2 B 3
2) —8 3) —5ab2\b; 4) 2xy5\2x; 5) —2p®-2p; 6) xy\lxy. 46. 1) 24;

2) % 48. 1) - . s 2) JJx +y + 1. 49. 2(1 + V2 + /3). 50. Hopa-

2+ q"E.:-: + X
da. IloaraynTH JT | EJE - \}‘T - EJE = x Ta a”aiiTh x2. 51. 1) «.E; 2) —1:

3—b
3) 1;"'?';-2: 4) —.JT. 54. 1) Tax, (1; 1); 2) rax, (64; 8); 3) Tar, (0; 0);
i 1
4) mi. 85. 1) 3; +14; 4; J16,2; J19,1: 2) 0,2; %: H; vO,1. 56. 1) x = 1;

2)0<x<4 3)1<x<16; 4) 81 < x <10000; 5) x = 0; 6) Takux 3ua-
yeHbL X HEMAE,

2) 0,09; 3) 360; 4) 648, 38. 1) p°c'a" 2) -Txy*; 3)

Tx;

Poaaia 3
§ 20. 20.15. % 20.16. -2. 20.17.a = 2;: b= -6. 20.18. b = —4: ¢ = 3.

20.19. 1) 0; —1: 2) 0: —24: 3) —1: 1: 4) 0. 20.20. 1) 0; 2; 2) 0; 24: 3) —1: 1;

R 2.

4) 0. 20.21. 0; —4,5; 20.22. 0; -11. 20.23. — i — + 1 abo -—2— o3 + 1.

20.24. V2 i V2 + 2 a0 —/2 i /2 + 2. 20.25. 1} ﬂ; 5: —5: 2) 2. 20.26. 1) 0;
3: —3: 2) 3. 20.32. 1) 24 000 Br. 20.33. 2n - 3.
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§21.21.10.1)-1;3; 2)1;-2,5; 3) 5. 21.11. 1) 1; -5; 2) -1; 4,5; 3) 2; —-0,4.

21.12. 1) 2; 6; 2) -1; —%; 3) 2; 4; 4) 3; —8. 21.13. 1) —-1; 2) 2; 2,6; 3) 4; 3;

4) 1; -6. 21.14. 1) 1; —0,6: 2) —1: %; 3) 23 km. 21.15. 1) —1; Eg; 2) 1: -3,5.

/i

+
21.16. 1)1 + V15; 2) -1 + 5; 3) 15 + 511; 4) = = 1 21.17. 1)1+ 47;

2) 1+ 24/3: 3) =5 + 24/10: 4) 51?. 21.18. 1) 4: 1: 2) 4: —4: 3) 1: 4) 2.

1 »
16’
2) —6: 6. 21.23. (0; —15), (75; 0). 21.24. 1) -35; 2) 39. 21.27. 18,75 %.
21.28. 4; 10.

§ 22, 22.12. 1) x, <0, x, < 0; 2) 2, > 0, 2, < 0; 3) 2, > 0, x, < 0;
4)x,>0,x,>0.2213.1)x, >0, x, <0 2) x, <0, x, <0; 3) x;, = 0,
x, >0;4) x, >0, x, < 0. 22.14. x, = -2,5; q = 8,75. 22.15. x, = —B;
p=4,_. 2216. x; = §; x93 =-2; p=-3 abo x, = -b; x, = 2; p = 3.
22.17. x, = 5; x, = -1; ¢ = -5. 22.18. 1) 3x2 — 14x — 5 = 0; 2) 24x2 +
+26x+5=0:3)x*-56=0:4)x*-4x+1=0.2219.1)3x* + 5x - 2=0;

2) 15.1'2—1ﬂ1+1=ﬂ;3]1‘3—T=ﬂ':4]13—'ﬁx+2=ﬂ*22.2ﬂ.1]1%;

21.19. 1) 9; 3; 2) 3; -3: 3) 5; 4) 2. 21.20. 1) —-;-; 2) —4; 4. 21.21. 1)

2) 12; 3) 22; 4) -7 %; 5) 2%; 6) 28. 22.21. 1) -2,5; 2) —10: 3) 29: 4) —14,5:
9) 7,25;6)33.22.22. x2-Tx+1=0.22.23. x2 + 8x + 8 =0. 22.24. 80 kr;

120 gr. 22.235. —{ﬁ. 22.28. -7 °C. 22.29. Ha 12 poxis.
b

§23.23.1.12i17.23.2.12i115.23.3.42¢cm.23.4. 80 M. 23.5. Tecmil0em.
23.6. 30 cm. 23.7. 48 cm®, 23.8. 14 i 15. 23.9. T0x 70 cm. 23.10. 15 mm.
23.11. 19, 20, 21 a6o —-13, —-12, —-11. 23.12. 18, 19, 20 abo —18, —-17,
-16. 23.13. 51 7. 23.14. 16 gm/ron i 12 km/rona. 23.15. 10 ecm i 12 cm.

23.16. 1 M. 23.17. 1,0 M. 23.18. 10 yuacankie. 23.19. 5. 23.20. 1,8 c;

1,2 e. Ilopada. CnouaTrky, BHXOAAYH 3 NOYATKOEHMX VYMOB, 3HANTH U,
23.21. 0,7 e. 23.22. 2,6 c; 3,4 c. 23.23. 3 n. Ilopada. Hexait nepiio-
ro paay BMKOPHCTAJNM X J1 KMCJAOTH. ¥ PAXOBYIOUM Te, I10 OCTATOYHO BOAH

B nmocyauHi crano 4,5 1, MAEMO PIiBHAHHA X — % x4+ x=4,0 23.26.a=0

abo a = —-2,25. 23.28. 62,25 %.

§ 24. 24.19. 1) 3 + V30; 2) =2 i; V17 24.20. 1) 4 + 2J19; 2) 12 izm.

24.21. 1(x -1 - Eqﬁ}(.r -1+ 21."'5]; 2) pO3KJIACTH HA MHOMHHKH HE MOJYKHA;
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O

3) —E[:u: + : 4) po3KJACTH HA MHOXHHKH HE MOM-

]

Ha. 24.22. 1) (x + 2 - Jﬁ Mx + 2 + u"lﬁ ); 2) poaknacTH HA MHOMHHEH He
- 3P x—4 2x -1 x-2 2x -1 ax — 2

; ; 3 4 5 ; 6 ;
x—2 X }.r—‘é- }.r+'? l3.1|:—1 }E—EI
2424, 1) 211, gy X*+4, g ¥+8, 22X+ 5 00 1) 1.03: 2) 42
3x+2 xXr—29 3(x —3) 3
4 1 (x — 2)(5 — x)

24.26. 1 2) ——: 3) 1; 4 . 24.27.

8 }[:-: E}{x+s1} ) x+2 ) ) 2(x + 3) ’

1 1

2)

=3 24.30. 1) x(x + 1)(x + 2): 2) -2x(x + 3}[.1' - E]aﬁﬂ x(x + 3)(1 - 2x);

3) %x"*{x—l}{x + 5): 4) —%IH{I+E}[I—E}. 24.31. 1) x(x — 4)(x — B);

2) %IE{I’ - O)x - 3). 24.32. 1) I'padhikoM € npAMa Iy = X + 2 3 «BHKOJO-

ToK* Toukow (1; 3); 2) rpachikoM € NmpaAMa ¥y = x — 3 3 «BHKOJOTHMH»
2 x2
roukamu (0; =3) i (—1; —4). 24.33. 1) - = 2} —. 24 .34. 1} s 2) 27.
3x -1 2x +1'
24.35. 1) -0,4a%x"; 2) 2mpi2m. 24.36. 1) 24, 2) 68; 3) 0,68; 4) 376.
24.41. 1164 rpu. 24.42. 3 : 2.

§25.256.9.1)9; -1; 2) 2;: -9; 3) 5; —-2; 4) -2; 1%. 25.10.1)4;-1; 2) 1; —%;
3) 1; 3; 4) 2; -1 % 25.11. 1) 0; 2; -2; 2) 0; 3) 0; %; —%; 4) 0: 2: —3.

25.12. 1) 0; 3; —3; 2) 0; 3) 0; i: —i; 4) 0; 3; —4. 25.13. 1) 4; -5; 2) 1; 4.

25.14. 1) 3; —4; 2) 2; 6. 25.15. 1) 1; —1; 3; 2) —6; 3) —7; 4) KopeHIB HeMAE.
25.16. 1) 1; 2) -3; 3) 7; 4) xopenis Hemae. 25.17. 1) -6; 3; 2) -2; -1 g; 3) —3;

4) -2. 25.18. 1) —4; 3; 2) 2. 25.19. 1) -1; -5,5; 2) —-7; 3) -9; 4) xopenis
gemae. 25.20. 1) 5; -3,6; 2) —-1; 3) —15; 4) kopeuie nemae. 25.21. 1) -3;

2.3 V3

4: 2) 15. 25.22. 1) 2; 3; —3: 2) —1: t— 25.23.1) 1; 2: —-2: 2) -2: £
25.24. 1) 1; -1; 2) -1; 2. 25.25. 1) 1, -1; 2) 2; -3. 25.26. 1) 0; 1,5;

-1+ /67 3+ I
2

2) -2 + /35. 25.27. . 25.28.1) 1: —1;/5;: —/56; 2) 1; - . Hopa-

ﬂﬂ.xu‘l'EIE—EI—1=[IE—1}+{EIE—2I}=[I—1]{1‘2+I+1]+EI[I—1]=
=(x - 1)x2 +x+ 1+ 2x)=(x- I)x2 + 3x + 1). 25.29. 1) 1;: +3:
2) -2; 1; 4. 25.30. 1) 9. Iopada. Jx =t; 2) 0; —=2; -1 +7;: 3) 2 +4/3;
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4) 0; -1; 2; -3. 26.31. 1) 4; 2) 0; 2; 1+ -JE; 3) -1+t Jﬁ: 4) 0; 1; -2; 3.

25.32. 3x + T][I =2 g] =(x+7)3x-2). 25.33. 12 i 15. 2534. 2.

25.35. 12 km/roa; 16 km/roa. 25.36. Yepes 8 micauis, 25.37. 2,5.

§$26.26.1.416.26.2.8112. 26.3. % 26.4. % 26.5.12 kmM/ropa; 16 kM /rop.

266. 70 rm/rom; 60 rm/rom. 26.7. 45 EKm/ron. 26.8. 80 KM /roa.
26.9. 60 gkm/rog. 26.10. 2 km/rog. 26.11. 14 xm/ron. 26.12. 24 xkm/roa.
26.13. 2 km/rox. 26.14. 20 xM/rog. 26.15. 50 m2, 40 m2. 26.16. 12 asTO-
mamuH. 26.17. 24 roa: 48 ropg. 26.18. 36 roa; 45 rom. 26.19. 45 xB:
36 xp. 26.20. 30 gHie; 42 nri. 26.21. 16 km ado 20 km. Ilopada. Hexan

X EM/ToA — NoYaTKOBA MBHAKICTE, TOAlI 4X KM — BLICTAHL MIM CeJaMH.

Maemo piBHAHHA }P— + - i lﬂ = E 26.22. 27 xm/ron. 26.24. 1) = 5
X -1 2’ X
2) ;;;32 26.25. 1) 16; 2) -7 iJE. 26.26. Ilpnagbarn 9 nayoxk naUTKH

20 cm x 20 em, suTpaTHBmu 2700 rpH.

Bnpaen pas nosropeHHas poaniay 3
3. Tax. 4. 1) t#‘E: 2) 0; g 5. 30 cm. 6. 1) 0; -9; 2) 2; -2. 7. 1) li;
2)a>0.11,. 1) 1; -3: 2) 2; -1,5. 12. 1) 1: 2: 2) 5 + 2./15; 3) 22: —3./2:

4]~Jr_ —£ 13.1)0: 1; 2) 0; 2. 15. 1) x, = 3; x, = —2a ana OGyas-AKOro a;

; ; 1 2

2) axkmo a =0, To piIBHAHHA He Mae po3B’ A3KiB; AKmoa =0, Tox; = — X, = —.
a a

16. 1) 1; —6; 0; —5; 2) -1; 6; O; 5; 5 iff: 3) =3; 4) % 19. x, = 2; x, = —4;
g=-8.21.x,=6; x,=9; p=4 abo p=-4. 22, 1,6. 23. b =15 abo b = —-15.

24. 1; % 25.5x2-8x+1=0.26.6cmi9cm. 27.9;: 10; 11 a6o —11; —10;

-9, 28, 10: 11: 12: 13: 14 abo —2: =1: 0: 1: 2, 29, 24 cm2. 30. 16 xomans.

121 2x +9 2(x + H)
3 e 3 L} L
31. 0,216 m ﬁuETEM 32. 40 cv; 80 cm. 37. 1}r+2’2}x2+2;~:+4
r—3 4dx +1 2 X +2 1
. . : — 5): g
3]I+215, 4}1—3:1: 38. 1) +3 E]I+l 3) x(x ), 4) %x + 6)
39. p = 5; x, = —2. 41. 1) 4; —4; 2) %: 3) 81, 42. 1) (x + a)ix — Ba);
2

2) (x — 2b)}{(x + 6b). 43. 3; x = 4. 44. a = -2; —-13. 46. 1) -2; 2) 0; IE:
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3) 1; 4) 3; -3,5. 48. (2; 0), (-2; 0). 49. 1) —-1; -1,5; 2) 0; 15; 3) -95; 6;

4) piBHAHHA He Mae poar’askinr; 5) —4; 6) 1; -1. 50. 1) —-3; 2) 3; -3; 3) 0.

8l.1) 1; -1; 2) -1; 1; —3. B2. (-2; -8); (E, 3]. 53. 1}1%; 2) —1. IHopada.

27Tx* 4+ 18x2 - 12x - 8=(3x - 2)3x + 2)2. 54. 1) 1; 3: 2 + Jﬁ ITopada.
(x — 2 =x*—-4x + 41 pani x* —4x =t; 2) —-1; 4. Ilopada. x(x — 1) x
% (x — 2)x — 8) = (x* — 3x)(x* — 3x + 2), samina: x*—-—3x=1; 3)1; 2; -1;

.|,.
: & 5:!3_5; 5“’5: 5) < 3 1_J1_3; &) 1: 10; 11r~f113. S5, 1 B
1 ++/217

2 2 2
-3 — 2) —1: —4 + +/21. 56. 12 xm/ron. 57. 10 roa. 58. 16 xM/rox.

59. O 18 roa. 60. 2 km/roa. 61. 20 c.; 16 c. 62. Borgau — 60 pgeranei;
Muxaino — 40 geranenn. 63. 2 roa; 6 roa. 64. 6 roa; 9 roa. 65. 2 Kr abo
4 wr. 66. 225 km. 67. 40 pikounux OGaokie. [Topada. Hexail x BikoHHHX

baokis — mogensaa HopMma. Toxgi ox + [ﬂru - E]{x + ) = 830,

4

Sanaul maBHINEHOl CKAAHOCTI

i. Ifopada. g -4 a*®+ b _ 2ab b e m? + n? + mn
a—b a+b a+ b m+ n
§ g5 =B gy Bl e B2 B B 6 Y
2 n—2m a+b (x + y)*
1
6. Ilopada. Ilicna cnpollleHHA OJEDAHMO ; Em* 8. Ilinuece-
-a
1BHI J:+"j'r-l-'='r—1 M IE+H2+EE+
MO piBHICTE — -+~ 5 0 HKBajpara. aeMo 5+ 3 22
X + XZN + yz2m m n
+ 2 yp Y =1 3 pisHoCcTI + — + - 0 gamaiinemo, mo
mnp X Yy =z
x2 oy 2
xyp + xz2n + yzm = 0. Orxe, = + 3 + F =1 9. Hopada. 3 yMoBH BH-
b-rc c—-a a-=ob
nIHBae, mo a—b = r b—¢ = - = [MepemMHEOXHTH
be ac ab

yreopeHi piBHocTi. 10. 1) Hrmo a = 2, plBHAHHA He Mae pPo3B A3KIB; AKIIO
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