Uucna, BIigCOTKN, nponopuii

[oBigHvK ansa nigrotoskn 4o HMT 3 maTtemaTtuku

@ — dhopMyna € B A0BIAKOBMX MaTepiasiax, aki MoxHa Bigkputu nig yac HMT. dopmynum 6e3 3Hauka Tpeba nam’arartu.
Mo3HaueHHs: N, Z, Q, R — MHOXWHW HaTypasibHUX, LinX, palioHanbHuX i giicHnx uncen; HCA i HCK — Hai6inbLumnii cninbHWUiA AiNbHUK
i HaliMeHLLe CnifbHe KpaTHEe;, € — «HANEeXUTb»; C — € NiAMHOXUHOM.

1. Yucna i noginbHicTb 5-6, 8 KI.

YucnoBi MHOXUHU

R — AiicHI
Q — pauioHasnbHi
Z — uini ippavjioHanbHi:
: 2, -03
N—HaTypaﬂle] 0 s N
1; 2; 3; ... ’ 0,(6)

7 — HaTypaUlbHi uncna, NpoTunexHiimi 0. Q —
yncna sugy T, ae m € Z, n € N: cKiH4eHHi abo
HECKIHYEHHI I'Tllepio,ﬂ,l/l‘-lHi [EeCcATKOBI Apo6bu.
IppavjioHasbHi Yncia — HeCKiHYeHHI HenepiognyHi
necarkosi gpoon. NCZ Cc Q C R.

BnactusocTi gili: a + b = b + a; ab = ba;
(a+b)+c=a+ (b+¢); (ab)e = a(be);

a(b+ ¢) = ab + ac. Ha HyNb OiNMTW HEe MOXHA.

AineHHs 3 ocTauelo

a=bq+r, 0<r<bd

a — fineHe, b — [iNbHUK, ¢ — HENOBHA YacTka, r —
octaya (a i b— HaTypasibHi uicna): 189 =13 -14 + 7.
Ao r» = 0, TO a [IIMTBCA HaLiNo Ha b: a — KpaTHe
uncna b, b — AiNbHKK Yucna a.

Ocrtaya Bif gineHHs Ha 10 fopiBHIOE OCTaHHIW Lmdpi
ymcna.

O3Haku NoAiNIbHOCTI

HaTtypasibHe 4nMcno AinnTbCa HaLino ToAi A TiNbKK
ToAi, Konu:

Ha 2 | ocTaHHA undpa napHa: 0, 2, 4, 6 abo 8

Ha5 |ocTaHHA undgpa 0 abo 5

Ha 10 | ocTtaHHs undpa 0

Ha 3 | cyma umdp ginntbcsa Ha 3

Ha 9 | cyma umdp Ainntbcs Ha 9

7335: cyma undpp 18 — Ainntbes Ha 3 i Ha 9; OCcTaHHA
uncppa 5 — pinutbca Ha 5, ane He Ha 2 i He Ha 10.

MpocrTi 1 cknageHi uicna
MpocTte uncno Mae Tinbkn ABa

HaTypasIbHUX AiNbHYKK: 1 i came e uncio  18g | 2
(2,3,5,7,11, 13,17, 19, ...); cknageHe — 90 | 2
Ginblie HX aBa; 1 — Hi NpocTe, Hi 45 | 3
cKknageHe. 15| 3
CklafieHe 4ncno MOXHa po3k/1acTu Ha ? 5

NPOCTI MHOXHUWKN (NpaBopyuy):
180 = 22.32 . 5.

Tabnuus kBagpartis uncen 10-49 e B gosigui HMT @);
3 Heto neriwe posknagarun: 1225 = 352 = 52 . 72,

Yucna, BiACOTKM, nponopuii - nigrotoBka Ao HMT

HCA i HCK

HC/A(a; b) — Hallbinblue HaTypasibHe YnCo, Ha sKe
JOiNnTbCA Hauino koxHe 3 uucen a i b; HCK(a; b) —
HaliMeHLLe HaTypasibHe YNCO0, SKe AINNTbCS Hauiio
Ha KOXHe 3 HUX. 3a po3kiagamMu Ha NPOCTi MHOXHUKK:
HC[, — go6yToK cniflbHUX NPOCTUX MHOXHUKIB,
KOXXHOTO 3 HaliMEHLUUM MoKasHUKOM cTeneHst; HCK —
[06YTOK YCiX NPOCTUX MHOXHWUKIB, LLO € Xo4a 6 B
0AHOMY pO3Knagi, KOKHOro 3 HaMbINbLLIMM
nokasHukoM. Hanpuknag, 180 = 22 - 32 . 5,

840 =2%-3-5-7, Tomy HCQl = 22 -3 .5 = 60,

HCK = 23 .32 .5 .7 = 2520. B3aemMHO NpocTi uncna:
HCA(a; b) = 1, Togi HCK(a; b) = ab. AKWO a —
AinbHUK b, TO HCA = a, HCK = b. Ang TpbOX i GinbLue
uncen — Tak camo: HCK(18; 24; 30) = 23 - 32 - 5 = 360.

2. 3BuUyUaliHi i1 BecATKoBI Apoou 5-6 K.

3BuyaliiHi gpoom
%: a — YNCENbHUK, b — 3HAMEHHUK; a : b = % (b #0).
MpaBunbHWil Api6: a < b; HeNpaBUNbHWIA: a > b;

. 2 3-542 17
MILLIAHe Yyn1cro 3g = — = —

5 5°
% = % (n #0) — OCHOBHa BNacTMBICTb ApPObY
CkopoTtuBLuM api6 Ha HCJ, uncenbHUKa il 3HaMeHHUKa,
OTPUMYEMO HECKOPOTHMIA: % = %; HaliMeHLUWiA
CnifibHWIA 3HaMeHHNK — HCK 3HaMeHHWUKIB.
alib Sias=bRa el aiie et e e
c c c b d b-d b d b c

TyT b, ¢, d # 0. MiwaHi uncna nepes MHOXEHHAM i
JiNeHHAM 3annucyoTb HenpaBuIbHUMK Apo6amu.
MOpiBHAHHSA: 32 0AHAKOBUX 3HAMEHHMKIB BinbLunii Api6
3 BINbLUMM YMCENBHUKOM, 38 OAHAKOBUX

YnCesIbHUKIB — 3 MEHLUMM 3HaMEHHUKOM; iHakLle
Apo6u 3B0AATb A0 CMiNIbHOrO 3HAMEHHUKA.

[AecaTtkosi apoou
MopiBHIOIOTL NOPO3PSAAHO, 3a NOTPE6U AonucaBLUIn
Hyni npasopyy: 3,2 = 3,200 > 3,198.

MHOXeHHA Ha 10, 100, ... — KOMa NepeHocuTLCA
npasopyy Ha 1, 2, ... uudppn; MHOXeHHA Ha 0,1; 0,01;
... i gineHHsa Ha 10, 100, ... — niBopyu:

4,23 :10 = 0,423.

Jo6yTOK: MHOXaTb, HE 3BaXaroun Ha Komu, i
BIJOKPEM/IOIOTb KOMOI CrnipaBa CTiflbku Lngop, CKifbKn
X micns KoM B 060X MHOXHMKax pasom: 0,2 - 0,3 = 0,06.
YacTka: y AislIeHOMY i AiNbHUKY NEePEeHOCATb KOMM
npaBopy4 Ha CTiNbKN LUMdp, CKiNbKK TX NicNs KOMU B
AinbHUKY: 7.5 : 0,06 = 750 : 6 = 125.



3BuuaiHnMi gpi6 y aecATkoBuii i HaBNaku
3BuUYaiiHWii gpid y [ECATKOBWIA: AiNATb YNCENBHUK Ha

3HaMeHHUK abo 3B0AATb Api6 A0 3HaMeHHuKa 10, 100,
7 35 35 7
=== ; HaBnaky, 0,35 = — = —.
20 100 0,35 0,35 100 20
HeckopoTHuii api6 % [OOPIBHIOE CKIHYEHHOMY

[EeCATKOBOMY fMLUe TOZAj, KOMW po3kiag 3HamMmeHHvKa b
Ha NPOCTi MHOXHWKN HE MICTUTb YiCes, BIOMIHHUX Bif
2 i 5; iHaKLe — HeCKIHYEeHHOMY NepioguYHOMY:

5 7
— =0,4545... =0,(4 — =
11 0,4545 0,(45), 1 0,58(3)

MepiognyHnin Apid y 3BUYAIAHWIA:
x = 0,(45); 100z — z = 45,(45) — 0,(45) = 45;
4

x =0,1(6); 100z — 10z = 16,(6) — 1,(6) = 15;

90x = 15; x:é—g:%.

OKpyrneHHs

Lindopu nicnsa pospsay, 40 SKOro oKpyrioThb,
BigKnaatoTh (Y HaTypasibHOMY YMCAI iX 3aMiHIOTb
HynsMu). SAKLWo nepLua 3 BigknHyTX uudp Big 0 go 4,
TO OCTaHHIO 3a/IMLIEHY LMPY HE 3MIHIOKTb; SIKLLIO Bif
5 0o 9 — 36inbwytoTh Ha 1.

3,85741 =~ 3,86 (80 coTux); 8763 ~ 8800 (40 COTEHb);
z_ 0,(6) =~ 0,67; 16,398 =~ 16,40 (Hy b Yy KiHLi He

3
BigKMOAOTb).

3. PauioHanbHi 1 gificHi uucna 6, 8-9 K/.

KoopauHaTHa npsama i Mmoaynb
KoopanHaTtHa npsiMa — npsiMa, Ha SiKiii BubpaHo
MoYaToK BiAiKy, OANHUYHWIA BiAPI30K | HAMPAM. a i
—a — NPOTUNEeXHi uucna; —(—a) = a.
Mo,qynb umena — BiACTaHb la— b
Bi nouaTky Bigniky Ao
TOYKK, SKa 306paxye Le
4yncno; |a — b| — BiagcTaHb
MiX TOYKaMu a i b.

a, AKWoOo a > 0,
la —a, AKWO a < 0.

BnactusocTi (4na 6yab-aKuX a, b): |a| > 0; |—a| = |al;
of? = a% Va? = la; Jab| = o] | =151 0 2 0)

~
!<—>

b 0 a

la+b] < |a| + [b].

Ao a > 0: |z|=a & z==a; |z|<a &
—a<z<a, |z|>a < < —aaboz>a.
Hanpuknag, |z — 3| <2 < 1 <z <5 (ToukK,
BiA4au1eHi Big, 3 MEHLL HiX Ha 2).

MopiBHAHHA uncen

I3 ABOX uncen GifnbLue Te, sike Ha KOOpAWHATHIA NpsMmii
po3TawoBaHe npasile. byab-ake gogatHe uncno
6isibLUe 3a HYNb | 3a 6yab-sKe Big'eMHe. 13 ABOX
Bil’EMHMX uncen Ginblie Te, MoAy/ b IKOTO MEHLLIWIA:
—25> 3. a>b, AKWO a — b > 0. [iiicHi uicna
MOPIBHIOKOTb 3a IXHIMW AECATKOBMMM 3anMcamu:

V2 =1,4142... < 1,42.
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Yucnosi NPoMiXXKK
HepiBHicTb MpoMiKOK 3006paxeHHs

B > @ (a; +00)

rz<a (—o0; a)

v=a [a; +00) @

z<a (—oo, a] z
a<a<b lah e
a<z<b () .
s<e<b (o e b
a<xz<b [a;b) W_,

MopoxHA Touka (Kpyrna Ayxka) — KiHeLb He
HanexnTb NPOMiXKy, 3athapboBaHa (kBagpaTHa
OYXKa) — HaNlexuTb. (—oo; +00) — ycs ynucsiosa
npsma.

4. BigHoweHHA W nponopuil 6 K.

BigHowweHHA, MacluTad

BigHowweHHs uucen a i b, BIMIHHUX Bif, HYNA, — TXHSA
yacTka a : b, abo %; BOHO NOKasye, Y CKiJibkn pasis a
6isibLe 3a b abo AKY YaCTUHY a CTAHOBUTL Bifg, b.

BiAHOLIEHHA HE 3MIHUTLCS, SKLO MOro YNeHn
MOMHOXWTM abo NOAINNTN Ha OAHE i1 Te came 41cho,

BiAMiHHe Big, HyNs: % : g =6 : 7. BeimumHu 6epyThb B
OfHaKoBUX ogMHULAX: 3,2 M : 16 cM = 320 : 16 = 20.
MacwTtab — BiAHOLWEHHS AOBXMHU Ha KapTi (nnaHi) o
Bi4MNOBIAHOT AOBXMHN HA MicLieBOCTi. MacliTab

1: 10000000 o3Ha4ae, Lo 1 cm Ha KapTi Bignosigae
10000000 cm, To6TO 100 KM, Ha MiCLEBOCTI.

Mponopuis
Mponopuis — pIiBHICTb ABOX BiAHOLLEHb:
a:b=c:d, a60%:§ = ad = bc

a i d — KpaliHi uneHu, b i ¢ — cepegHi. OCHOBHa
BMACTMBICTb NPONOPLi: A0BYTOK KpaiiHix YsieHiB
[JOpiBHIOE AOBYTKY cepefHiX. | HaBnaku: AKWo a, b, ¢, d
L . a c a b
BiAMIiHHI Big HyNs i ad = be, TO 7= 3 (a Takox o= 8).
HeBigoMuiA uneH: 9: x =3:7 = 3z=9-7, x = 21.

Mpsama i o6epHeHa NponopLiiiHicTb

MpsMO NpPONOPLiViHI BEIMUMHN: SKLLO OAHA 3 HUX
36iMbLIYETLCA (3MEHLUYETbLCS) Y Kiflbka pasiB, TO
Apyra — y CTiflbkU X pasiB; BiAHOLIEHHS BiANOBigHUX

3Ha4yeHb cTasie: ED = 22

T1 X2

(wnsx i vac 3a ctanoi

LUBUAKOCTI).

O6epHEHO NPONOPLUINHI: AKWO oaHa 36i/bLUYETbCS
(3MeHLLYEeTbCA) Y KiNbka pasis, TO Apyra B CTi/IbK/ X
pasiB 3MeHLWYeTLCA (36i1bLLYETLCA); 0OYTOK
BIANOBIAHNX 3HAYEHb CTaNMUIA: 1y = Toys (LWBUAKICTb
i Yac Ha TOMy camoMy LUJIAXY).

Mpuknag: BaHTaX nepeBo3daTb 20 MaluvH no 3 T;
MalwuH no 5 T Tpeba z: 20-3 = bz, = = 12.

He KoXHa 3a/1eXHICTb — NPOoNopLiliHICTb: CTOPOHA
KBagpara BTpudi 6inblua — noLla BAEB’'ATEPO.



Mopin uncna B 3agaHOMy BiAHOLUEHHI

MoAinnT YNCNOo a Y BIGHOLWEHHI m : n — nogaTun noro

CYMOI0 [BOX A0AaHKiB, BIHOLIEHHS SIKUX AOPIBHIOE

m : n. OgHa YacTuHa — x = L, [ofaHKM max | nx.
m+n

CnnaB macoto 520 kr, Macu Mifi  UMHKY BiAHOCSATbCS

AK 8 : 5. OgHa YactnHa — 520 : 13 = 40 Kr; migj

8 - 40 = 320 Kr, UMHKY 5 - 40 = 200 kr. Tak camo 96 y

BiQHOLIEHHI 9 : 8 : 7 — ue 36, 321 28.

5. BigcoTtku 5-6, 9 KA.
BigcoTtok. Tpu OCHOBHI 3agadi
1% = L _ 0,01 4aCTUHN BEANUNHN; p% = —-—:

~ 100 P 1007

100 % — ycs BenuunHa.
3
23% = 0,23; 1,4 = 140%; 1 =0,75 = 75%.

Hexali a« — yca BennunHa (100 %), b — ii yactuHa, wo
cTaHoBUTb p %:

. p
* p % Big uncna a: b=a-—
p 7o BIO a a 100
* YyxC/0 3a A0ro BiACOTKaMn: a = b : 1%
. . b
* BIICOTKOBE BIAHOLUEHHA: p=—-100
a

6 % Big 15 kr — ue 15 - 0,06 = 0,9 kr; akwo 14 %
Macu — ue 49 kr, To BcAa maca — 49 : 0,14 = 350 kr; 96
Aepes 3 400 — ue 2 - 100 = 24 (%).

m . m

[na opoby Tak camo: — Bif uncna a — ue a - —; AKWO
n n

m . m

— yucna AOpPIBHIOKTL b, TO Le yicnino — b : —.

n n

P 9 o e .

£ Big 240 — ue 240 - £ = 96. YC|H|;|(,)| 3agadi MoXxHa
1 A H - a

po3B’A3aTy it nponopuieto: ¢ = ==.

36i/IbLIEHHA ¥ 3MeHLWeHHA Ha p %

BenunuumHa a nicns 36inbweHHs Ha p % i nicna

3MeHLLEeHHA Ha p %:

P : P
i) (- 5)
“( 100 @ 100

+9 % — MHOXHMK 1,09; —35 % — MHOXHUK 0,65.
3MiHy y BificOTKax paxytoThb Bif NOYATKOBOTO 3HAYEHHS
(100 %): uiHa 3pocna 3i 150 go 240 rpH — Ha

% -100 % = 60 %. YaBiui 6inbwe — Ha 100 %

6inble; yaBivi MmeHwe — Ha 50 % meHLwe.

Kifibka 3MiH NOCNi/Ib — MHOXHMWKN NEPEMHOXYIOTb.
Mpuknag: +20 %, notim —20 %: 1,2 - 0,8 = 0,96, TO6TO
Ha 4 % meHLwe, Hik cnoyaTky (a He 0 %).

YacTtka 3pocna 3 20 % Ao 25 % — Ha 5 NpoLeHTHUX
MyHKTIB, TO6TO Ha 25 %.

CknapHi BiACOTKM

Bknag ao noknanu B 6aHK nig, p % pivyHNX; LLLOPOKY
BiICOTKN HApaxoBylOTb Ha BCIO CYMY, LLIO € Ha PaxyHKY.
Uepes n pOKiB Ha paxyHKy byae

an, :a0(1+ %)n

Cymn ag, aq, as, ... — reOMETPUYHa Nporpecis 3i
3HAMEHHUKOM 1 + F5.

Mpuknag: 100 000 rpH nig 10 % pivHMX Ha 2 POKK:
100000 - 1,12 = 121 000 rpH.

AKWo BenuumHa n pasis Nocnifb 3MeHLWYeTbCA Ha p %,
p n

TO BOHa CTae ag (1 — —) .
100

BiacotkoBuii BMmicT

BigcoTkoBuii BMICT (KOHLEHTpaLis) pe4yoBUHN —
Bi4COTKOBE BifHOLLEHHS Ti Macu Ao Macu BCbOro
pO34nHy (CymiLi, cniasy):

MpeuosnHm
ZUPEMOBAHM 1 0 %
Mposunny

. 4
4 kr coni B 10 Kr po3unHy: 10 100 % = 40 %.

Konu ponusaroTb BOAY, Maca coJli He 3MIHIOETLCS: Y
200 r 10 %-ro po3unHy 20 1 cosi; nicna gogasaHHA 50 1

BOAW Ti BMICT 2% - 100 % = 8 %.

6. NMopgaHHA gaHux 5-6, 9 KA.
Ta6nuui, giarpamu, rpadiku; cepegHe
CroBnyacTa fjarpama: BucoTa
CTOBMYMKA — 3HAYEHHS
25 %

BEIMUYUNHW; 3pyYHa, W06 0%
nokasaTu 3MiHy 3 4acoM. N
Kpyrosa giarpama: Kpyr — ycs “
BE/NINYNHA, ceKTopu — Ti 15%
YaCTUHU; KYT CeKTopa AOPIiBHIOE 20%
YyacTLi, NOMHOXEHI Ha 360°.
25% — 0,25 - 360° = 90°
Mpacpik nokasye, K ofHa Be/MUNHA 3a/1eXUTh Bif
iHLWOT (Hanpuknag, Temnepartypa Bif, yacy); 3Ha4eHHs
34MTYIOTb 3a KoopamHaTaMu Moro TOYOoK.
CepefHe apuMeTNUHE KiSIbKOX Yucen — IXHA cyma,
nogineHa Ha KinbKicTb 40AaHKIB:
1+ 2o+ ...+,

n
CepefHsi WBNAKICTb — BECH LUMSAX, MOAIIEHNI HA
BECb Yac pyxy.
Moga, MmegfiaHa, po3Max — y AOBiAHUKY
«KoM6iHaTopuka, NMOBIPHICTb, CTATUCTUKa.

[xepena: nporpama 3HO 3 matematukm (Haka3 MOH Ne 1513 Big 04.12.2019), 3a akowo cknagatoTe HMT; gosigkosi matepiany HMT 3 matematukm
(YLLOAQ, umnHi gna HMT-2026); nigpyyHukm A. . Mep3nska Ta iH.: matematuka gns 5 (2022) i 6 (2023) knacis, anrebpa gns 8 (2021) i 9 (2017) knacis.
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