BkasiBku 10 po3B’s3anHs 3aBaaHb Il erany Beeykpaincbkoi oimmiaau 3
maTtemMaTuku y 2021-2022 naBuajibHOMY poui

[linBeneHHs TMiJICYMKIB, BU3HAQUEHHS IIEPEMOXKIIIB Ta CKJIaJ KOMaHAM Ha
HACTYIIHUM eTam oJjiMmmiaau, HaropokeHHs auruiomamu I, 11 a6o III crymenis
BiOyBaeThcs 3rigHo  «llomoxkenHs 1po BceeykpaiHChbki  YYHIBCBKI  OJIIMITIaIH,
TYpHIpHA, KOHKYPCH 3 HaBYAIBHUX NPEIAMETIB, KOHKYPCH-3aXHCTH HayKOBO-
JAOCTITHULIBKUX POOIT, OMIMIIaAH 31 CHEelialbHUX AUCIMIUIIH Ta KOHKYpcH (PaxoBoi
MaHCTEpHOCTI» (3aTBepkeHMM Haka3om MiHicTepcTBa OCBITH i HaykM, MOJIOJ Ta CIIOPTY
VYkpaiau Big 22.09.2011 p. Ne 1099, 3apeectpoBanum B MinictepeTsi roctumii Ykpaiau 17.11.2011
p. 3a Ne 1318/20056) Ta OCTAaHHIMHU 3MIHAMH J10 IILOTO MOJIOKEHHS.

6 kiaac
6.1. [lepme uncno ckinamae 40% Big apyroro. CKUIBKK BIACOTKIB CKJIaJa€ Jpyre
YUCJIO BiJ IEPIIOTo?
Brkasziexka. Hexail x — mepiie 4ucio, a y — Ipyre 4ucio. 3 yMOBHU 3aJa4l Maemo
x=0,4y. y=2,5 x. OTxe, npyre uncio ckiuanaae 250% BiJ mepuioro.
Bionogios. 250%.

6.2. Ckiyibku pi3HUX 00YTKIB, KpaTHUX 10, MOXHA YTBOPUTH 3 uucen 2, 3, 5,7, 97
Bkazieka. Ockinbku, 100yToKk Mae Oytu kpatHuit 10, To B 1IbOMYy JOOYTKY
obunBa ymucia 2 1 5 moBuHHI OyTH mpucyTHIMHU. Yucha yTBOPIOIOTH PI3HUX
N0OYTKIB 2x2Xx2=8
Bionoegios. 8

2022 .
022_1 IIATHCS HA 5.

6.3. JloBecTu, 1m0 uncio 96
Bxkasziexa. Binmitimo, mo umcio 96" 3akinuyerbes umdporo 6. ToMy dmcio
96°°% -1 sakinuyerbcst TUMPOIO 5.

2022 :
Otxe, uncio 96 -1 minuthes Ha 5.

6.4. Sk, Marouu B1 MOCYAMHUA MICTKICTIO 9 JT 1 4 JI, TPUHECTH 3 PIUKHU 6 71 BOAM?
Bkaziseka. CriouyaTky HaJlZIEMO BOXY y JEB’SITWITPOBY mocyauny. [lotim aBigi
BIAULIEMO 10 4 71 Boau. Tojl y JeB'SITWIITPOBIA MOCYIWHI 3alUIIATBCS 1 I,
SKUH MOJKHA TICPEIUTH Y TOPOKHIO YOTHPHWIITPOBY ToCcyauHy. Jlami 3HOBY
HAJUIEMO BOJY Y 9-TUIIITPOBY 1 BIAULIEMO 3 HET BOAY Y HOTUPUIIITPOBY TakK, 1100
3aMOBHUTH i1 MOBHICTIO. TO/1 y A€B’ ATHIIITPOBIM MOCYMHI 3aTUILIUTHCS 6 1.

7 Kjaac

7.1. Jlo uncma 13 cmpapa 1 37iBa mpuUmUcaid Mo OAHIN 1udpl Tak, M0 OTpUMaHE
quciio Oyno kpatHe 45. 3HalTH 11e YUCIIO.



7.2.

Bxasziexka. 3a ymoBoro 3amaui al3b=45n, ge 1<a<9, 1<b<9n -

HarypanbHe uncio. Ockinbky, uncno al3b gimurees Ha 5, To b=0 a6o b=5.

Awnanoriggo, umcno al3b gmimuteca Ha 9. Tomy a+b+1+3=9 aco
a+b+1+3=18. Sdkmo b=0,a=5 Hxmo b=5,a=9
Bignosias. 5130; 9135.

Omun poOiTHUK 00poOase 3a TwkiaeHbr 960 neraneit. Ilpu oMy BIH
BUKOPHUCTOBY€E 12 pi3IiB, a Apyruil poOITHUK Ha 0OpOOKY Takoi K KUIBKOCTI
netaneit BukopuctoBye 10 pi3iiB. XTO €KOHOMHIIIE BUKOPUCTOBYE Pi3lli Ta Ha
CKUTBKH BIJICOTKIB?

Bkaszieka. llepmmii poOiTHUK OgHUM pi3iieM 00pobiisse 80 netanei, a Apyruit
poOITHUK — 96 netaneil, mo Ha 20% Ounblle, HIX Nepiuid pOOITHHUK.

Bionogios. ExoHOMHIIIIE Pi311l BUKOPUCTOBYE NIPyTuid poOITHUK, Ha 20%.
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Bkasieka.
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Bionosion. 2022
7.4. €nabiprup 1 r, 21,31, ..., 30 1. I3 HUX BUOpanu 10 rup, 3aragpHa Maca sSIKMX

8.1.

JOpIBHIOE TpeTuHI Macu Bcix Tup. JoBectn, mo pemry 20 rHp MOXHA
po3kiiactu 1o 10 rup tak, o6 BoHu OyJid B pIBHOBA3I.

Bkazieka. OckinbKy 3arajbHa Maca BCIX THp JIOpiBHIOE 465 T, To ii TpeTs
gactuHa — 155 r. Ilicns toro, sk 3abpanu 10 rup 3arameHoI0 Macor 155 r, Tomi
JOCTaTHBO MOKA3aTH, 10 3 pelITh MokHa B3sTH 10 macoro 155 1.

8 kiac
1 1 1 1
Hano PIBHICTH m = g + E + E JloBecTH, 110
(a+b)b+cla+c)=0
1 1 1 1
Brasiexa. =T o + o + <

abc = (a+b+c)(ab+bc+ca)
a’b +a’c+b’c+b*a+c’a+c’b+2abc=0
@+b)(b+c)a+c)=0



8.2. Bkazatu BuJ HaTypaJbHUX YMCEN, K1 IpU JUICHHI HA 2 1 Ha 3 MaloTh B ocTaui 1.
BiamoBine oOrpyHTYyMTE.
Bkaszieka. JloBibHE HaTypajdbHE YUCIIO MOXKHA 300pa3uTH y BUTJISAI n = 6k abo
n = 6k+1, abo n = 6k+2, abo n = 6k+3, abo n = 6k+4, abo n = 6k+5
Uucna 6k, 6k+2, 6k+3, 6k+4,6k+5 He 3a70BONIBHAIOTE YMOBY 3a1aui. OTxe, BCl
qrclia MOKHa 300pa3uT y BUTIIAL h = 6k+1
Bionogios. n = 6k+1, ne k — 11isre HEB1JI’ €EMHE YHUCIIO.

8.3. Meni 3apa3 BaBiui OuIbIIe pOKiB, Hik Oyno Bam Tof1, Koiu MeH1 OyJI0 CTIIBKH XK
pokiB, ckiIbku Bam 3apa3. Ham o6om pazom 70 pokiB. CKiJIbKH MEHI POKiB?
Bkasziexa. Hexait Bam 0yso x pokiB, a MeHi y pokiB. Ternep Bam x+t , a MeHi
y+t pokiB. 3a yMOBOIO 3aj1a4i

y+1t=2X,
X+t=y,
X+t+y+t=70.

x=20, y=30, t=10

OTtxe, meHi 40 pokiB.
Bionoegios. 40 poxis
8.4. 3HallTH TOUKHU NIepeTUHy rpadikin ‘x‘ = \y\ Ta ‘ Y- 2‘ =2x.
Brkaszieka. KoopauHaTd TOYOK TMEPETHHY 3a0BOJIBHSAIOTH CHUCTEMY PIBHSIHBb

X=1y]

‘y _ 2‘ _ oy 3 Apyroro piBHAHHA CHCTEMH OTpuMyeMo, mo X = 0.

Xz‘y‘ 2 2
Tomy |1y _ 5[~ ox ly—2/=2y| (y-2) =4y
L2
2 X =2, 3’
y=—2 abo y=§- Orxe, y=-2 abo 2
Y—g-

2 2
Binmosine. (2; -2); 3'3

8.5. JIBoe mo uyep3i KJIaayTh JOMIHO Ha IaxoBy jAomiky 19x19 3 BupizaHoro
[EHTPAJIBLHOI0 KJIITUHKOIO TaKUM YMHOM, 100 BOHW He Hakjananucs. [Iporpae
TOM, XTO HE 3MOKe 3poOUTH yeproBui xi7. CKJIACTH BUTPAIIHY CTPATETIIO TPHU.



Bkasziexa. Burpae apyruii rpaBenp, SKIIO0 OyJe MOBTOPIOBATH XOJW MEPIIOrO
TPaBIlsl CHMETPUYHO BITHOCHO IEHTPATHHOI KIIITHHKH.

9 kaac

. 2
9.1. 3HaliTh reOMeTpUYHE Micle TOYOK BepIIuH mapabon YV = X — 2(8. - 1)X +a

Bkazieka. Po3rnsHeMo  Xg , Yo - KOOpIWHATH BepmHUA mapadomm. Tomi
X, =a-1,
y, =—a’ +3a-1,

a=Xx,+1
Yo = (%, +1)° +3(x, +1)—1=—xZ + X, +1
Bionoegios. ITapabona vy, =-xZ +x+1

9.2. Pose'ssatu pisHsHHsa X (X — 2)2 —3(x —1)2 -1=0.
Brazigka. x*(x-2)" —3(x-1)* -1=0
(x2 —2x)2 —3(x2 —2x+1)—1
Hexait Y =X°—2X, tomi Yy>-3y—4=0 y=-1 a6o y=4 x2-2x=-1
x> -2x+1=0 x=1
AGO X2 —2x=4 X*-2Xx—4=0 ¥X,,=1%+5
Bionosios. X=1, x,,=1++/5

9.3. 3Haiitu 1BOIM(MPOBE YKUCIIO, SIKE MEHIIIE BiJ] CyMHU KBajpatiB oro nudp Ha 11 1
ObIIIE 32 TX TOABOEHUI TOOYTOK Ha 5.

Bkasieka. 3a YMOBOIO 3amayl

ab+11=a?+b?
ab=2ab+5

10a+b+11=a?+b?
10a+b=2ab+5

(a—b)* =16 a—b=+4
Sxmo a=b+4, 1o 10 (b+4)+b =2b(b+4)+5, ................... b=5, a=9
SAxmo a=b-4, 10 ...l b=5, a=1

Bionoegiows. 95, 15

: 4 3
9.4. SIxoro UGPOO 3aKIHIYETHCS YUCIIO 45" +33™" +51™", nen- HaTypaJibHEe
YUCIIO.

Brasieka. Yucno 45" 3amxmy 3akindyoThes mudporo 5. Yncmo 33" Ta 517

3aB/IM 3aKIHUY€EThCs UG poro 1.
4



45" +33"" +51°"

BignoBigs. 7.

3aKIHUYEThCA 7.

9.5. V kBazgpar BmucaHo koso. JloBecTd, 0 CyMa KBaJpaTiB BIJCTaHEW BiJ TOYKU
KOJa 0 BEpUIMH KBajpaTa HE 3aJeKUTh BiJ BHOOPY i€l TOUKU. 3HAUTH IO

CyMmy.
Bkasieka.
A P G
L 0 Q
M
D T ¢

Hexait QTL(P—TquI/I JIOTUKY KoJa 1o kBaapata, M - noBinbHa Touka Ha Koma.

O — uenrp xona.

Ockinbkn, MP, 9\/[@ 9\/[‘1: ML — wmeniann tpuxyraukis MAB, MB(C,
MC@, MDA sinnosinsHo, TO

AMP? = 2 (MA? +MB?) — 4R?,

AMQ? = 2 (MB? +M(2) - 4R2,

AMT = 2 (MC? +MD?) — 4R?,

AML2 = 2 (MA2 +MD?) — 4R? .

MA? +MB? + MC? +MD? =MP> +MQ? + MT +ML? +4R?
Ockinbkn MO - memiana A MQL i A MPT,

To 4MO? =2 (MQ? +ML?)-4R?

AMO? =2 (MP*> +MT?) -4R?

MP> +MTP+ MQP +ML? =8R?



Otxe, MA? +MB? + M(C? +MD? =12 R?
Bimmosins. 12R?

10 knac
1 1 ,
10.1. O6umcnuri: 2 T 2 * AKImWO x; i x,— koperi pisusunsa X~ +3x —5=0.
1 2
1 1 19
Bkasziska. Buxopucrapiiu Teopemy Biera, oTpumaemo x12 xi 25
19

Bionoegioe. 2_5

10.2. 3HaiiTy HaiiMeHIe 3Ha4eHHs Bupazy X + Y + Z, gkmo

Xy + yz =8,
yZ +Xxz =9,
XZ + Xy =S.
Bxaszigxa. Tlicns mogaBaHHS BCiX PiBHSAHB, oTpuMaeMo XY T Y2 + X2 = 11 =
Xy =2
Xz =3
= (xz)'=36 = XyZ =16
yz=06

3 0TIOMOT0F0 HECKJIATHUX MipKyBaHb, pPOOMMO BUCHOBOK X+ Y +Z =—6
Bionoegios. -6.

10.3. loecty, 110 SIKIIO HATYpaJibHI YUCIa a 1 Sa MalTh OAHAKOBY CyMy HUGP, TO
a TaaTbhed Ha 9.

Bkaszisexa. Hexaii S(a) - cyma nudp umcna a. Toxi S(5a) - cyma 1udp

uncna Sa. 3a yMOBOIO 3a/1a4i S(a)=5(5a)
a—-S(a):9
Ax BioMO 5q _ S(5a):9

Y TBOPUBIIH PI3HUITIO, OTPUMYEMO, 10 4a:9. =9

10.4. Y piBnoGenpenomy tpukytauky ABC (AB=BC) 6icektpuca AD minuth OiuHy
ctopony y BigHomeHHi BD : DC = 5 : 6. 3HaliTu BiJCTaHb MK TOYKOIO
MEepPeTUHY MEiaH 1 TOYKOK MEPETUHY OICEKTPUC IHOTO TPUKYTHHUKA, SKIIO
Horo nepuMeTp JOpiBHIOE 32.



Bkasieka. @B

A C
K

Buxopucrtaemo BinactuBicTh OiceKTpUcH TpUKYTHUKA AB : AC =5 : 6.
X - Koe(ILIEHT MPONOPLIAHOCTI

Otxe, AB=5x, AC=6x, BC=5x, Sx+5x+6x=32 x=2

10, 10, 12 — cropoHH TPUKYTHHKA.

BK=+/ABZ + AK? =+/100-36 =8, MB = % BK — %
3 tpukytHuka ABK 3a BiacTUBICTIO O1CEKTPUCH MAEMO:
OB:OK=AB:AK OB:OK=10:6

60B =10(BK —OB),

160B =80, OB=5.

16 1
Orxe, OM 23—525-

10.5. € pomika po3mipom 3x3 KIITHHKU 1 9 KapTOK pO3MIpOM B OJIHY KIIITUHKY, Ha
SKUX HaAIlMCAaHO JesKl yucia. J[Boe rpaBmiB IO 4ep3l KIaayTh Il KapTKH Ha
KJIIITUHKUA JIOUIKH, IO OJHIA Ha KIITUHKY. [licis TOro sik KapTKU pO3KJIaACHO,
nepimuii (Toi, XTO MOYMHAB) MiIpaXy€ CyMy IIECTH YHUCEN, L0 CTOSATh Yy
BEPXHHOMY Ta HIKHBOMY psijiKaX. [[pyruii miapaxoBye CyMH IMIECTH YUCEN, IO
CTOSITh Y JIIBOMY Ta MPAaBOMY CTOBITYMKax. Burpae Toi, y koro cyma OijbIa.

JloBecTn, MO0 TpU MpaBWIBHIA Tpl MEPIIOTO APYTHM HE 3MOXKE BUTPATU
HE3aJIe)KHO BiJ] TOTO, SIK1 YKCIia HAITMCaH1 Ha KapTKax.

Brasigka. Hexaii &1 =8,5..<8, . qgpcjna mHanmcani Ha KapTKax.
[IponymepyeMo KITITUHKH TaOJIHII
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Axmo &, +384 > a, +dg, TO NMEpPUINN CTABUTh YUCIOM dg Ha KITUHKY 2, a Ipyryui
oro xix — uucno &, abo &y ma oAHy 3 KINTHHOK 4 a0o 6.

Slkmo & +8y <@, + 83,70 mepIIMii CTaBUTh YUCIO Gy Ha KIITUHKY 4, a Ipyrui
fforo xim — yncino Ay abo dg Ha OJIHY 3 KJIITUHOK 2 a0o0 8.

Sxmo @ +34 =a, + 383, ToO MOXXKHA BUKOPUCTOBYBATH OYb-5IKY 13 IUX CTPATETIH.

11 kaac

11.1. Po3B's13aTu piBHAHHS:

5+2v6) +(5-2v6) =10
Braziexa. Hexait 1= (5 + 2\/6 )‘ .

[ToMHOXUMO 3a/1aHe PIBHSIHHS Ha (5 + 2\/6 )X
Tomi t2 —10t+1=0 t=5+2J6 a50 t=5-2V6

x=1, x=-1
Binnosias. x=1, x=-1

11.2. Yu icHyrOTh HaTypasbHi YKcia a, b, C Taki, 1o
(a+Db)b+c)c+a)= 42422

Bkasieka. 3 po3knany uucina 4242 Ha mpocTi MHOKHUKH 0a4UMO, 110 JIUIIIE
0JIHa CyMa 3 TPhOX MOBUHHA OyTH HEe MeHIIo0 3a 101:

4242 =2 x 3x 7 x 101.

Hexait a+6 =101, Toai y 1BOX 1HIIKUX CyMaX OJIMH 13 JOJIAHKIB TTOBUHEH OyTH
OunbimmM 3a 50, 1m0 HeMOXKIUBO (2x3x7=42).

Bionoegios. Hi



11.3. JloBecTH, 1O SKIIO y TETpaeapa cyma IJIOCKUX KYTIB MpPU TPbOX BEPIIMHAX
nopisrioe 180°, To Bci iforo rpasi — piBHi TPUKYTHHKH.

Bkaziéka. PoO3TnsHYTH pO3rOpTKY MAaHOTO TETpaeapa Ha IUIONIWHI, IO
MICTHTH TPaHb, CyMa ILIOCKHX KYTiB SIKOi TpH BepmuHax gopiaioe 180° .
Bona yTBOpUTH TPUKYTHHUK, OO cyMa KyTiB IpH KOXHiM BepmmHi 4, B, C
nopiBaioe  180° . Tomi AB, BC, AC — cepenni miHii moGymZOBaHOTO
TPUKYTHUKA. A OTXe, TOBEJEHO, 0 BCl YOTUPH TPUKYTHUKH, SIKi € TPaAHIMU
TeTpaeapa, piBHi.

11.4. JloBecTtH, IO SKIIO JUISL CTOPIH 1 KyTiB Jeskoro TpukyTHrka ABC BUKOHYEThCS
ZA
PIBHICTB b+c=tg T(b ‘1g£B+c-tg£C ), TO TpukyTHUK  ABC

PIBHOOEAPEHMUIA.
Bkaszieéka. 3a TeOpeMOIO CUHYCIB b=2RsinZB, ¢=2Rsin£C

sin Z/B +sin ZC =tg %A(sin /B -19/B +sin ZC -tg~C)

sin LB(l—tg %A‘tngJ +sin Ac(l—tg %Atgzc) =0

COS(ZZA + LB) cos(ézA + ACJ
sin /B +sin ZC

=0
cos7cos /B cosTCos /C
COS(QOO +4—B _ZZCJ 005(90O <B AZCJ
sin /B +sin £C =0
cos —— cos /B cos——cos ZC
................................................. /B=/C
Orxe, /B=./C

11.5. Maemo apkymr narepy. Horo po3pisatots Ha 8 a6o 12 yactun. KoxkHy 3 4acTuH,
Ky NICTAIOTh MICIs PO3pi3aHHs apKyllla, 3HOBY po3pi3ai0Th Ha 8 uu 12 yacTtuH
abo 3aymmarTh 0e3 3MiH Yu MOXHA, MPOMOBXKYIOUM Take pO3pi3aHHS,
orpuMartu 60 yacTuH apkyma?

Bkasziexa. Ilicns KOXHOTO po3pizaHHS Tamnepy gonaetbcs 7 abo 11 HOBuUX
yacTuH nanepy. Hexait momaBanocs mo 7 yactTuH Xx pasiB, a mo 11 — y pasis.
Toni 3a yMOBOIO 3a/1a4l MaTuMeMO piBHsAHHA 7x+11)=59.
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3imcn  y=(59-7x) : 11. OCKINBKM TaKMX HATypajdbHHX YHCEN, SKi
3aJIOBOJIbHSIIOTH 11€ PIBHSHHSA, HE ICHY€E, TO PO3pI3aTH TaK Marip HEMOXKIUBO (Y
MOXe Ha0yBaTH 3Ha4eHb Bija 1 70 8).

Bignmosian. Hi.
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