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NepeamoBa

Inuxonu nompibHo 2080puUMU NPO CKJIIAOHL
peul, azne caiid pobumu ue AKomo2a npocmiuie.
T'ordpin Xapai, maTemaTur

Mertor IIpOmOHOBAHOI0 HABYAJILHOIO IIOCIOHHKA € OpraHi3allls caMOCTIAHOI po-
0OTH CTAPIIOKJIACHUKIB IIPH IIATOTOBII O 30BHIIIHLOI0 HE3aJIeKHOI0 OIIIHIOBAHHS
(BHO) 3a mporpamoro piBHsA craHmaptTy. [[ociOHMEK MICTHUTH TEOPII0 KOKHOI 3 TeM,
3Pa3KH PO3B’A3aHHA TUIIOBUX 34744, 4 TAKOK TECTOB1 3aBJAHHS 31 BCIX OCHOBHUX TeM
MaTeMaTUKH 5 — 6-ro KJIaclB Ta ajaredpu 3a Bech MIKLILHUHN Kypc. Poss’a3ami Bupasu
Ta 3a7a4l IIOCIOHMKA CTBOPIOIOTH IPAKTUYHY 0a3y JJIs CAMOCTIMHOTO PO3B sI3yBAHHS
3aBJAHb IIOCIOHMKA. ¥ MOCIOHUKY 3aIIPOIIOHOBAHO IIOCUJIAHHS, Y BUTJIAIL qr-KOMIy, 3a
SKUM MOYKHA IIeperIAgaTH BIIeOYPOKH 10 KOYKHOI 3 TeM mmocioHuKa. TecToBl 3aBaaHHsa
YRJIAJEHO 34 TeMAMH, 110 CIIPHSE YCIIIITHOMY 3aCBOCHHIO yUHAMEI MaTepiany. CTpykTy-
Pa KOMKHOI0 TEMATHYHOTO TECTY € IOAI0HOIO 0 CTPYKTYPH TECTIB, 110 IIPOIIOHYIOTHCA HA
3HO. Kosxuuii Tect 3 Tlel um 1HIIOI TEMU MICTUTE 32 3aBAaHHA. 3aBIaHHS 3 IIEPIIOro
IO OBAJIIATH YeTBepTe IependavanTs BUOIp IPAaBUJILHOL BIAIIOBII] 3 II'ITH 3aIIPOIIO0-
HoBaHux. Cepen HaBeqeHHMX BIAIIOBIIEN € JIMIIE OJHA IIPABUJIbHA BIAIIOBLOL. Jlaul
IIPOIIOHYIOTHCA YOTHPHU 3aBIaHHa (25, 26, 27 1 28) Ha BCTAHOBJIEHHS BIIIIOBITHOCTEIH,
y AKHX J0 KOYKHOI'0 13 TPHOX 400 Y0TUPHOX 3aBIaHb MOTPIOHO I I0paTH JIOTIUHY IIapy
3 I ATH 3aIIPOIIOHOBAHUX. 3aBIaHHA 3 29-10 1o 32-e ImogaHo 6e3 BIAIIOBIAeH, TOMY I10-
TPIOHO PO3B’A3aTH KOKHY 13 3aIIPOIIOHOBAHUX 34744 1 BIIMCATHA OTPHUMAHY B1AIIOBIIb.
3a rakuM mmpuHIunoM modymosano rect 3HO sHaHb BUIIYCKHUKIB 3araJIbHOOCBITHIX
mkia. HaBuaapHuil 1OCIOHHMEK MICTHTH TAKOK BICIM TECTIB HA IOBTOPEHHS, SK1 II0-
JIAHO IMICJIA KOMKHUX I AT BUBYeHHX TeM (1 micys TeM 36—39) 1 3aBnaHHda B axkux (28
3aBIaHb) YKJIAOEHO 3 BUBYCHHUX paHille TeM. ¥ TecTaxX Ha IIOBTOPEHHS, a TAKOMK Y
TeMaTHYHUX TecTax, momano 3amadl 3HO MuHYyIJIMX POKIB, IIPO 10 3a3HAYEHO BIIIO-
BIIHUMHY HOCHUJIAHHAMHA. TecTr Ha IIOBTOPEHHS 34 CTPYKTYPOIO 1 KLIBKICTIO 3aBIaHb
BIJIMOBIIAI0Th BUMOTAM IMOJO0 CKJIAJAHHS ICIIHUTY Jep:KaBHOI IIJCYMKOBOI aTecTarrii
3a Kypc OCHOBHOI IITKOJIM PI1BHSA cTaHAapTy. HampukiHIN IT0CIOHUKA MOIaHO BIAIIOBII
10 BCIX TECTOBUX 3aBIAHD.

TTociOHMEK € BasRIMBOIO CKJIAN0BOI0 KOMILJICKCHOI aBTOPCHKOI IIPOIPAMH IIATOTOBKI
crapmmokaacHukis 10 3HO. Tecrosl 3aBnaHHda 1oCIOHMKA alipoOOBAaHL aBTOPOM cepel
CTAPIIOKJIACHUKIB 1 IOKA3AJIM CBOI eeKTUBHICTE 1040 IXHBoI miarorosku 1o SHO
¥ yCITIIITHOTO HAITUCAHHs cepTudikaiiitaol poooru 3HO.

Vel TecToBl 3aBIaHHA BIAIOBIIAITE YHNHHIN IIPOrpaMi 3 MATEMATHUKY JIJIS 3araJIbHO-
OCBITHIX HABYAJIbHUX 3aKJIAJIB TA BUMOTaM II0JI0 3HAHB a0iTyPI€HTIB HA 30BHIIIHBOMY
TeCTyBaHHI.

JlJ1s1 BumTe IB TA YUHIB 3aKJIAIIB 3arajbHOI CcepeaHbOl OCBITH, Kl BUBYAIOTH Ma-
TeMaTUKY Ha PIBHI CTAHIAPTY.
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NMepenik HaBYaNbHUX TEM
Ta NOCNIAOBHICTb IXHBOIO BUBYEHHS

AAredpa

Tema 1. Yucosl muoxkuar. Momye uncira. Jii Hax MIJIMMP IHACIAME.

Tema 2. IlominpHiCTE YmCeI.

Tema 3. 3Buuaiiui gpobu. Mimrani ynciia. OCHOBHA BJIACTUBICTD po0y. JlecsTroBi
Ipo0m.

Tema 4. 3HaxomkeHHd Opo0y BII YMCIA Ta 4uciaa 3a #oro mpobdom. Ilpomopirii.
Bigcorru. Cepemue apudmernyHe duce.r.

Tema 5. Ilim Bupasu. Bupasu 31 amiaaon0. OgHousieHn Ta Al Hall HIMH.

Tecr 1. IloTOpEeuns.

Tema 6. Ili11 Bupasu. Muorousenn ta mii Hall HUMU.

Tema 7. DopmysIu CKOPOUEHOTO MHOKEHHS. PO3KJ1a/T MHOTOUYJIEHIB HA MHOKHUKH.

Tema 8. ToToskHI TTepeTBOpEeHHS PAIIOHAILHUX BUPA3iB.

Tema 9. Bracrusocti apudmernaHMx KBapaTHUX KOPEHIB. TOTOMKHI ITepeTBOPEeHHST

1ppaIrioHaJIbHUX BUPA3iB.
Tema 10. Jlimiiim piBaaaua. KBagpartHi piBHaHHA. PIBHAHHS, 10 3BOOATHCS 0

KBapaTHUX.
Tecr 2. IloTOpEeuns.
Tema 11. JlpoboBo-partionasbHi piBHIHHSI.

Tema 12.  Ywucsosi HepiBHOcTI. JIiHI#HI HEPIBHOCTI Ta TXHI CUCTEMH.
Tema 13. Jlimitina QyHKIlisa, obepHeHa MPOIOpITiiHicTb. OYHKINT BUMISIY v = X2

Tay = x°.

Tema 14. Posriax kBagpaTHOro TpuuiieHa HA MHOKHUKU. CTEImHb 3 IMJIMM II0-
Ka3HUKOM.

Tema 15. Ksajgparuuna QpyHKITIs.

Tecr 3. IloTOpEeuns.

Tema 16. Ksanparui mepisaocti. Metos inTepBasie. CrucreMu HEPIBHOCTEH.

Tema 17. PiBHAHHS Ta HEPIBHOCTI 3 MOJIYJIAMU.

Tema 18. Cucremu parfioHaJIbHUX PIBHSIHE.

Tema 19.  Apudmernuna mporpecis. ['eomerpudna mporpecis.

Tema 20. Maremarunutne momeaoBanusa. [Ipuriaagml 3amaqdi.

Tecr 4. IloTOpEeuns.

Tema 21. Kopinab n-ro cremens. Cremins 3 parioHaJIbHUM ITOKA3HUKOM.

Tema 22. Cremenesa pyHKITIS.

Tema 23. IpparionasibHI PIBHAHHS.

Tema 24. Pamianua mipa kyta. O3HaueHHsT TPUTOHOMETPUYHUX (DYHKITIH JTOBLIIEHOTO
KyTa.

Tema 25. 3asieskHICTH MIsK TPUTOHOMETPUIHUMY (DYHKITIIME OHOTO ¥ TOTO 3K KyTa.
3BeIeHHS TPUTOHOMETPUYHUX (DYHKITIA BiJT €MHOTO APTYMEHTY 110 (OYHKITIH
JomaTHoro aprymenty. [lapHicTh TpUTOHOMETPUUHUX PYHKITIH.

Tecr 5. IloTOpEeuns.

Tema 26. Teopemu gomaBanHsa, POPMYJIH TOIBIHHOTO TA ITIOJIOBUHHOTO KYTIB.
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Tema 27.
Tema 28.

Tema 29.

Tema 30.
Tecr 6.

Tema 31.
Tema 32.
Tema 33.
Tema 34.
Tema 35.

Tecr 7.
Tema 36.

Tema 37.
Tema 38.
Tema 39.
Tecr 8.

®opmyiu 3BegeHHA. [leploquuHICTh TPUTOHOMETPUYHUX (PYHKITIH.
IM'padixu TpuronomerpuyHux QyHKINH. OCHOBHI BJIaCTUBOCTI TPUTOHOME-
TPUIHUX QYHKITIH.

Haiimpocrirmm tTpuromomerpuvHi piBHAHHA. OOepHEH] TPUTOHOMETPUYHL
dyHKII.

ITokasuukosa pyuriisa. [lokasHUKOBI PIBHSIHHS.

IlosTOpEHuHs:.

[Toxa3HUKOB1 HEPIBHOCTI.

Jlorapmdmu ta ixHi Baactusocti. Jlorapudmiuaa QyHKIN.
Jlorapudmiuai piBHAHH.

Jlorapudmiuni HEPIBHOCTI.

[Moximaa dyukii. leomerpuununii 1 dpisuunuit 3mict moxigHol. Jloruuna
o rpadgika QyHKIII.

IloBTOpEHuHs:.

BacrocyBaHHs 1m0x11HOI. MOHOTOHHICTD (PYHKIIII, TOUKA €KCTPEMYMY.
Haiibisp1re Ta HaliMeHIle 3HAYeHHs PYHKIII HA 3aJaHOMY BIIPI3KY.
[Tepricua Qyurii. Busnauenwnii inTerpa.

Komb6inaropuka.

OcHoBH Teopil IMOBIPHOCTEH Ta MATEMATUYHOI CTATACTUKH.
IloBTOpEHuHs:.



Tema 1. Yucnosi mMmHoOXuHU. Moaynb
yucna. Aii Haa wWinMMm ymcnamm

TeopeTnuyHi BigomocrTi

1. MouarTs MHOKXUHU. YUCAOBI MHOXKUHU

1.1. IloHATTI MHOKHUHU

¥V po3MOBHII MOBI JJIs CYKYIIHOCTEH PI3HOMAHITHUX 00 €KTIB YKHUBAKTHCI HA3BHU:
310paHHA JIIONEH, K104 JKYPABIIB, 32pas BOBKIB, c/mado KOPiB, KOJIOHQ MAIIIAH, KYNQ
KaMIiHHSA, HaOip OJIBIIB TOILIO Yci I caoBa (310parHa, Ko, 32pas, cmaodo, KOJIOHQ,
Kyna, Habip) pi3Hil, ajie 3 MATEeMAaTHYHOI TOUKH 30Py BOHH € OJHHM 1 THM Ke MaTeMa-
TUYHUM TIOHATTSAM, SIKe Ha3UBAIOTh MHONCUHOIO.

OTixe, MHONCUHA € CYKYNHICMIO 00HOPIOHUX 00 eKkmis.

Osumauennda 1. O6'exkmu, 3 AKUX CKAAOAEMbCA MHONCUHA, HA3UBAIOMbCA LT esle-
MEHMAMU.

[Ipurnaam MHOMKIH:

* MHOKWHA YYHIB KJIACY, B AKI¥ KOMKEH 13 YUHIB € 11 eJIleMeHTOM;

*  MHOMKWHA JIiTep ayidaBiTy, il eJIeMEeHTAMH € JIITEePH;

* MHOKWHA 3HAYeHb apryMeHTy QyHKINI f, 1i eJleMeHTaMU € YucJa.

MHO®MHY II03HAYAIOTh BEJIUNKUMU OyKBaMU JIaTHHChKOTO asiasity: A, B, C, ...,
N,Z, Q,R, ...

Takosx 11 II03HAYEHHS MHOKUH BUKOPUCTOBYIOTH (PITYPHI IYKKY, HAIIPUKJIAL,

A=1{0,2,4,6,8}; B={a,b,c}.

Axmo eseMeHT 2 € eJTeMEeHTOM MHOMKUHU A, TO MUIITYTh 2 € A 1 YUTAIOTH «eJIEMEHT 2
HAJIEKUTh MHOKHUHI A». AKIINo eeMenT d He € eJleMeHTOM MHOKUHU B, TO IHIIyTH
d ¢ B1iuuraioTs «esieMeHT d He HAJIEKUTh MHOKHUHL By.

1.2. YucnoBi MHOKUHN
OszaaueHHd 2. MHOMCUHA HA3UBAEMBCS YUCTI08010, AKWO LT eJleMeHmMAaMU € JLUULe
Yucaa.
OCHOBHI YMCJI0B1 MHOMKIHU.
1. Muoxuna mudp: {0,1,2,3,4,5,6, 7,8, 9}.
2. MHoKMHA HATypaJIbHUX YHCEJI.

Osuauenusa 3. Yucna, axi sukopucmosyioms npu aiubl, HA3UBAIMBCA HAMY-
DPATLHUMU.

MuosxuHy HaTypaJbHUX Yymuces mo3HavyaTts NV, te N = {1, 2, 3, 4 ,...}.
3. MHuoxmrHA IIIJIUX YKCEJT.

Osuauennsa 4. Mrooxcuna wuces, AKA CKAA0AEMbC 13 HAMYPAJIbHUX YUCETL, Y-
cesl, npomusiedncHuUx HamypasbHum (810 emHux yinux vyucen) i wucaa 0, Hazusaemscs
MHONCUHOIO ULIAUX YUCET.

MHoOxEMHY ITINX YUCeJT T03HAYaTh Z, ne Z ={...-3,-2,-1,0, 1, 2, 3,...}.



Tema 1. Yucnosi MHOXMHU. Moaynb vvcna. [il Hag uinuMmu yncnamm

4. MHoKMHA paIioHaJIbHUX YHCeI.

Osuauennsa 5. Yucaa, aKi MoxcHA nodamu y U240l 36UHaiiH020 0poby, HA3UEA-
H0Mb PAUIOHATIHUMU YUCTIAMLU.

. m
Mrooicuny payioHAIbHUX Ylcesl ho3Hauams @, ne @ = {—, meZ,ne N}.
n

5. Mrooicura ippalloHAIbHUX YUCeL.

Osuavenusa 6. Heckinuennull HenepioOuuHul 0ecAmKosuil opib Ha3usaembvcs
IPPAULOHAJILHUM YUCTIOM.

MHuoorcumny ippauyionaibHuX wucesr noduauaoms 1.

. . . m
Ippayionanvre wucio HeMOoNCIUBO NOOaAmU y 8u2iA0l 36 UHALH020 OPody — .
n

Ipurnadamu ippAUIOHAILHUX HUCeTl € YUCTIA: T, V2 , \/5, Q/Z, sin20°, log, 3
mouio.

6. Mroocurna Oitichux uuce.
Osuauenssn 7. MHoocuHU PAUIOHATILHUX MA IPPALLOHATIBHUX YUCETl CIAHO8JLAMD
MHONCUHY OLUCHUX YUCe.

Tobro QU I = R.3uar U Ha3uBawOTh 3HAKOM 00 € JTHAHHS
MHOYKHH.

Mrooicuny Oitichux uuces nosHawarms R.

IM'padiuno muOkMHU MOKHA 300paskatu kpyramu Eitre- Q
pa—Benmna.

[TobOymyemo cxemy pO3MITITEHHS YMCTIOBUX MHOKHUH (puc. 1):

KaxyTs, 110 MHOKMHA HATYPAJIbHUX YKCEJI € I IMHOMKN-
HOI0O MHOMKMHHU ITIJINX YKMCEeJ, MHOKHHA I[IJINX YKCeJI € IIiI- Puc. 1
MHOKHHOI MHOKHIHN PAILIOHAJIBHUX YKCEJI TOIIO.

puxaax 1. I3 pangy uncen —g, 12; 13,5; \/5; —123; 0; —23,6; x/ﬁ; %; 2%;

2 . . . . .
—55; 42; (—4)*; 14,67; 1000 BuGepiTh paIrioHaIbHI uyncia. YKaKiTh, CKIIBKY Ha-

TYpPAJbHUX YKCEJ 3AIUCAHO B PAAY YHMCEL.

Poze’azanns. ParionaabHUMU € YHCIIA, K1 MOKHA ITOJATH Y BUTJISA] 3BUYANHOTO
1poby, a came: 5 12;13,5; —123;0; - 23,6; 16 ; 121 2§; 52, 42; (—4)*;14,67;

2 11 5 3
1000.
. 121 ,

Harypaabui uncna: 12; Ji6 = 4; 11 = 11; 42; (—4)"= 16; 1000. OT:xe, MmaeMo
LICTh HATYPAJIBHUX YKMCEJL.

Bionosios. lllicTs.
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2. MNMoOAOKEHHA TOYKU HA YUCAOBIN OCI

PamionaibHi yncia MosKHA IO3HAYATH TOUKAMMA HA YKCJIOBIM OCl, AK1 HA3UBAIOTh
abcrmcamvu Touky. Hampurnan, mobymgyemo touxu A(2), B(3,5), C(—3) (puc. 2).
-3 -1 0 1 2 4

Il Il Py Il
T T T T

+ +
c A B x

Puc. 2
Hpuxnan 2. 3HaliIITh yCl HATYPAJIbHI PO3B’SI3KH HeplBHOCTI 3 < x < 7,5.
Poze’azanns. Mixkx uncinamu 3 1 7,5 posramoBani HaTypasabHl yucaa: 4, 5, 6, 7
(puc. 3).

0 3 775

& 1 1 & 1 1 1 1

T T T T T T T T x
Puc. 3

Bionosios. {4, 5, 6, T}.

ITososeHHsT TOUOK HA YMCJIOBIM OCl JIa€ MOMKJIMBICTD IIOPIBHIOBATH YHCIIA. SKIITO
Touka A, TKa BIJOBIA€ JeTKOMY YHCJIY, JIEKUTH IIPABOPYY BiJ 1HINOI TOuku B, TO
YHMCJIO, 110 BIAMIOBIIAe TOUIll A OLIbIIE 3a YHCJI0, SKe BiAmoBlgae Touln B.

Basxnmusum TrIoM 3amad Ha HOPIBHAHHSA YKCeJI € 3a0a4l Ha PO3TAIlyBAHHSI YHCeJI
y TIOPSAIKY 3POCTaHHS, TOOTO B1/] HAWMEHIIIOTO YMCJIa J0 HAHOIBIITOT0, 400 B TIOPSIIKY
cHaJaHHsg, TOOTO Bl HAMOIIBIIIOr0 YKCJIA JO HAMMEHIIIOTO.

Hpuxnang 3. Posrammyiite uncaa 2; —4; 3; —2; 0 y mopsiIKy 3poCTaHHSI.

Poze’azannsa. fAxmo sagani ynciaa mo0ymyBaTH HA YHCJIOBIM ocl, TO yucia OyayTh
poaramoBaHi Tak: —4; —2; 0; 2; 3.

OCKIIbKY YKcjIa PO3TAIIOBAHI Bl HAMMEHIIIONO 40 HANOLILIIOr0, TO MAaeMO PO3-

TallyBaHHA YHCeJ Yy IIOPAOKY 3POCTAHHA.
Bionosios. —4; —2; 0; 2; 3.

7. O3nAYEHHS MOAYASl YUCAA

Osuauennsa 8. Mooy.siem Oiiicho2o uucaa x (no3nauaemovcs |x|) HQA3UBAEMbCA 810-
CmaHb 810 ROUAMKY 8LOJIIKY 00 MOYKU, AKA 300pAHCAE YUCTIO X.

Orsxe, MOIYJIb YKCJIA X — IIe BIACTAHDL BIJ TOYKM YKCJIOBOI OCl 3 a0CIICOI0 X 0
gucyia 0 (puc. 4).

—X 0 X
—+—F——+—+—F+—+—+
M, o) M x
Puc. 4
[Ipaxruama dopmysia pOSKPUBAHHS MOJIYJIA:
x; x>0,
o] =
—x; x<O.

[Mo6 posxpuTH MOLYJIb, IIOTPIOHO BIAIIOBICTHA HA 3AIWTAHHSI. IKHUM 3HAK MAaOTh
umesIo, OykBa a00 BHpAas, M0 3HAXOOATHCA IIig MomyJiem? SIKImo momaTHi, TO MOIYJIb
BIJIKMTAEMO, a YUCJI0, OYKBY ab0 BHpAa3 IepenncyemMo 6e3 aMiH (IepIirui psaaox op-
Myan). SKITo BIT €MHI, TO MOIYJIb TAKOMK BIAKUOAEMO, OSHAK, IEepPe THUCIIOM, OYKBOIO
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a00 BUPA30M CTABMMO 3HAK MIHYC (Ipyruil psaox dpopMyian). Taxum dmueoM, Bl €MHI
yucsa (OyKBH, BUpa3n) mepeTBopioemo B pogaTtHi. [Ipu iipomy dmcesio abo Bupas Gepemo
B mys:xku. Hampurman, |2| =2, ockuibku 2 > 0, |—5| = —(-5) = b5, ocrinbku —5 < 0,
|\/§ — 5| = 7(\/5 —5)=5— J2 , ocKinpRu~2 —5 < 0. IIpore, OCKLIBKH MOIYJIb — Iie
BIJICTAHb, STKA HAOYBae 3aBKIM OJATHUX 3HAUEeHDb a00 0, ToO MOKHA Biipa3dy 3aIucy-
BATH TAK |—5| = 5. Tobro Bigcraub Bix umcra —5 10 0 mopiBaioe 5. Came Tak Oymem
3amrcyBaTH, KOJIW 00YMCITIOBATUMEMO 3HAUEHHS YHUCJIOBUX BUPA3IB 13 MO JISIMH.
Hpuraamx 4. O6UucIiTS: |—2|~27|73|.

Poszs’szannas. |—2| -2 |—3| =2-2-3=1.

Bionosiow. 1.
Hpuraax 5. O6uuciTh: (|—8|—|—2|) : |—3|.

Pozenzanns. (|—8| - |—2|) : |—3| =(8-2):3=2.

Bionosiowb. 2.
Ipuxnaax 6. CropoctiTh Bupas x — |2x| , ariro x < 0.

Poszs’azannsa. Axmo x < 0, To |2x| = —2x. OCKLJIBKY BUPA3 II1J] MOJIyJIEM Bl €MHUIM,
TO IPU PO3KPUBAHHI MOMIYJIA IIOCTABUJIM 3HAK «MIHyC», 100 BUPa3 CTaB JOJATHHM.
Tomi:

x—|2x|: x—(—2x) = x + 2x = 3x.

Bionosiov. 3x.

Ipuxnazn 7. CapocTiTh Bupas |a| + |3a|, armo: 1) a < 0, 2) a > 0.

Pozs’szannsa. 1) Armo a < 0, To |a|: —a, OCKLIBKY 4rcyo (3amaHe OyKBOI) IILJT
MO/TyJIEM BIJ €MHE, TO IIPU PO3KPUBAHHI MOIYJIS ITOCTABUIN 3HAK «MIHYC», 11100 YHCJIIO
CTaJIO JOTaTHUM. AHAJIOTIYHO, |3a| = -3a.

Tom |a| + |3a| = —a— 3a = —4a.

2) Axo a > 0, To |a| = @, OCKUILKH YHCJIO (3a1aHe OYKBOIO) Il MOIYJIEM [OJaTHE.
Awnamnoriuso,

|8a| = 3a. Tom |a| + |3(1| =qa+ 3a = 4a.
Bionosios. 1) —4a. 2) 4a.

4. Aii Hap diaumun uncaamu. NpaBuAa AOAABAHHSI, MHOXKEHHS TA AIAEHHS

Axmo maemo cymy umcest a + b = ¢, To unciia a i b Ha3UBAITHLCA 000AHKAMIUL, & THCIIO
¢ HA3UBAETHCS CYMOI0 YucelI. SIKITo MaeMo pI3HUIO Yucea ¢ — b = ¢, TO YHCJI0 a Ha-
3UBAIOTH 3MEHULY8AHUM, YACTI0 b — 810 €MHUKOM, a UUCIIO C — PI3HULEIO.

4.1. IlpaBuiio nogaBaHHSA IIJIMX YKUCEJ 3 OJJHAKOBUMH 3HAKAMU

[To6 momaTy mBa JOMATHHX IIJIMX YKCIA, BUKOHYEMO 3BUYAMHY 10 TOJABAHHI.

Hampurmam: 12 + 20 = 32.

IMo6 momaTu mBa BIA€MHUX IILJIMX YHMCJIA, JOOAEMO IX AK JOJATHI YHMCJIA, OJHAK
Iepe CyMOIO YKCeJI CTABHUMO «MIHYyC».

Hampurmanm: —12 -12 = (-12) + (-12) = —24.
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4.2. IlpaBuiio nogaBaHHA IIJIMX YHUCEJ 3 PISHUMH 3HAKAMU

IMo6 momaTm mBa LIMHX YKCIA 3 PIBHUMHU 3HAKAMHM, IIOTPIOHO BlJ OLJIBIIOrO 3a
MOYJIEM YHCJIa BISHATHA MEHIIE 3a MOLYJIEM UYHCJIO. 3HAK CyMHU BINIIOBifAe 3HAKY
OLJIBIIIOTO 34 MOJIYJIeM YHCJIA.

Hampurnan, 4 —10 =4+ (-10) = —(10-4) =-6; -5+ 15 =15-5 = 10.

IIpaBuiia momaBaHHA Ta BITHIMAHHS IIIJINX YHCEJ BUKOHYIOTHCS IJISI BCIX JTIACHHIX
YHCeJI.

Ipurmaan 8. O6uwmcmite: 1) —45 —35; 2) 125 — 220 — 38; 3) —37 + 47 — 28.
Poze’azanns. 1) —45 — 35 = (—45) + (-35) = —80.
2) 125 — 220 — 38 = 125 + (-220) + (-38) = 125 + (-258) = —(258 — 125) = —133.
3) =37+ 47 —-28 =47 - 37+ (-28) = 10 — 28 = —(28 — 10) = —18.
Bionosios. —80; —133; —18.

4.3. IlIpaBujio MHOKEHHSA Ta NIJIEHHS iJIUX 9MCeJI 3 OHAKOBUMH 3HAKAMU

Axmio maemo qo0yTOK ymces ab, TO yncia a 1 b Ha3UBAITHCA MHONCHUKAMU.

Axio maemo vacTKy unces @ : b, TO YMCIO @ HA3UBAIOTH OLICHUM, a IUCIO0 b —
OLIbHUKOM.

Axmio omuH 13 MHOKHUKIB JopiBHIOE 0, TO 100yTOK umcest qopisuioe 0. Hampukia,
a-0=0.

Axmo muitene popisaioe 0, a JIIbHUK He mopisHioe 0, To yacTka duce gopisHioe 0,
T06T0 0 : @ = 0.

Ha 0 gimmmé He mosxHAa!

IMo6 momuoOxuTH (400 MOMINTH) ABA IMJINX YKCIA 3 OJHAKOBMMM 3HAKAMU, II0-
TPIOHO 3HaWTH JOOYTOK (YACTKY) MOMIYJIIB ITNX YHCEJ. 3HAK J0OYTKY (4acTkum) Oyie
3aBKOM JOTaTHUM.

Hampurnan, 23-2=46, —23-(—2) =46, —48:(—4)=12.

4.4. IlpaBnuijio MHOKEHHSA Ta OiJIEHH IIJINX YHCeJI 3 PISHUMU 3HAKAMHI

[Mo6 momuOKMTH (200 IIOMIINTI) ABA IILJIMX YKCIA 3 PISHUMU 3HAKAMH, II0TPIOHO
3HAUTH OOYTOK (Y4AaCTKy) MOLYJIIB IIMX YKCeJI. SHAK J00yTKY (4acTku) Oyme 3aBskOu
BLJ €eMHUM.

Hampurmnanm, —48:4=-12, 8-(—-3)=-24, 5-22:(-2)=110:(-2) = —55.

[TpaBria MHOMKEHHS Ta TUIEHHS IIJIAX YUCeJI BUKOHYIOTHCS I BCIX JIACHUX YHCeT.

Orixe, mpaBuUJIa 3HAKIB IPU MHOKEHH] Ta TIJIEHH] YHUCEJT:

(+) - (+) = + (e x came 1 mii TJI€HHS),

(-) * (=) = + (e = came 1 mMi TJIEHHS),

(+) * (~) = — (e = came 11 i TJIEHHS),

(-) - (+) = — (e = came 11 i TUJIEHHS).

Mpurnang 9. O6uncmite: 1) 12-(—3) —25; 2) —32-(—4)—125;

3) 3-(=7)—2-(—4)+(-5)-(—6).

Pozs’azanns. 1) 12-(—3)—25 = -36 — 25 = —61.

2) —32-(—4)—125=128-125 = 3.

3) 3 (-71)—-2-(—4)+(-5)-(-6)=-21+8+30=38-21=17.

Bionosios. —61; 3; 17.



Tema 1. Yucnosi MHOXMHU. Moaynb vvcna. [il Hag uinuMmu yncnamm

Ipukaazx 10. Posramyiire uncnaa =2—-3 - (-3),b=-6+2-(-5),c=10—-4 - (-1)
y TIOPSIIKY CIIAJAHHSI.
Poszs’azanna. 3HaimeMo sHaUeHHd ynces a, b 1 c¢:
a=2-3-(-3)=2+9=11,b=-6-10=—-16,c= 10+ 4 = 14.
VY nopsaaky crramaHHSa — 11e Bl HAHUOIBIIIOro YKrca J0 HAaMeHIIToTo.
Omxe, Maemo ¢, a, b.
Bionosiows. ¢, a, b.

2. MpaBuno po3kpuBanHa AY)KoK. MoHATTA Npo NoAIGHI AOAAHKKN

1) fIximo mepens AysKKaMM CTOITH 3HAK « + », TO BUPA3 MOKHA 3aIIMCATH 0€3 AYyKOK,
30epirurmm Bcl 3HAKH ITepe;l KOMIIOHEHTaMH, 10 3alIiCaHl B Ay KKaX.

2) fIkmmo mepes JysKKaMM CTOITh 3HAK « —», TO BUPA3 MOKHA 3aIIMCATH 0e3 IyKOK,
HOMIHSBIIY 3HAKH IIepe]l KOMKHUM KOMIIOHEHTOM, SIKMA 3allUCAHUN § IYKKAX.

Hanopurnan, (2a —3) — (6 —3a) =2a -3 -5+ 3a = ba — 8.

3) Ax1o mepe qy:KKaMU MICTUTHCS MHOYKHUK, TO IIOTP10OHO I1eff MHOYKHUK ITOMHO-
SKUTH HA KOMKEH KOMIIOHEHT V AY/KKAX, 3 yPaxXyBaHHAM 3HAKIB.

Hampurman, —2(2x +3y—5)=—4x—6y+10.

Osuauennsa 9. KoepiyiecHmom HA3UBAEMbCA YUCTIOBULL MHONCHUK OYKE8EH020 8U-
pasy.

Hampurian, y Bupasi —4x xoediIieHT TOPIBHIOE —4.

Oszuavenns 10. [100i6rumu 000aHKAMU HA3UBAIOMBCA O00AHKU, AKL 8LOPI3HA-
0mobesa 00UH 810 00H020 JiLULe YUC08UMU Koeiylenmamu. Axuo 8 ancebpuuromy
supasi 36ecmu 8¢ NOOIOHI 000AHKW, MO MaKe nepemeopeHHs 8Uupasy HA3UBAIMD
38€0eHHAM NOOLOHUX UJIeHI8.

Hampurman, 4x — 5y + 5x — 8y = (4x + 5x) — (5y + 8y) = 9x — 13y.

Ipuxaax 11. Poskpuiite qy»KKu Ta 3BeIITH MOII0H] JOTAHKN:
(2x + 3y) + (—=bx + 3y — 4).
Pozeazannsa. 2x+ 3y) + (-bx+3y—4) =2x+ 3y -bx+3y—4 =-3x+ 6y —4.
Bionosiods. —3x + 6y — 4.
Ipuxnazng 12. Poskpuiite Oy:KKy Ta 3BeIITh IIOTI0HI JOTAHKHI:
—5(2a — 4b) + 4(3a — 6b).

Pozs’szannsa. —5(2a — 4b) + 4(3a — 6b) = —10a + 20b + 12a — 24b = 12a — 10a +
+20b — 24b = 2a — 4b.

Bionosiov. 2a — 4b.

6. 3HAXOA)KEHHSA 3HAYEHD OYKBEHUX BUPA3iIB

VYV maremaruinl OyKBY BIIIIOBIZAIOTEH YrcjaaM. ToMy KOMKHa OyKBa MOke HaOyBaTh
PISHUX YMCJIOBUX 3HadYeHb. 1100 sHayTh 3HaYeHHs OyKBEHOI0 BHPAa3y, IIOTPIOHO 3a-
MICTh OYKB ITIJICTABUTHU 3a,IaHI1 YMCJIa i 00YNCIUTH 3HAYEHHS YHUCJIOBOTO BUPA3Yy, SKUH
yTBOPIOEThCA. AKIIO OyKBEHMI BHUPA3 MOYKHA CIIPOCTUTH, TOOTO POSKPUTH IY:KKHA A
3BeCTH IOM10HI JTOJAHKH, TO CIIOYATKY IIOTPIOHO CIPOIILYBATH, 4 MOTIM MiICTABJIATH
3aMicTb OyKB ab0 OYKBU YmcJIa.



fd2 Tema 1. Hucnosi mHoxiHu. Mogyni unena. Qiii Hag uinumm uienamm
IMpuraan 13. 3uaiimiTs 3HAYEHHS BUPaA3y ¢ — 2, AKIIo ¢ = —1.

Poszs’azannsa. Axmo c=-1,105¢-2=5"(-1)-2=-5-2=-T7.

Bionosios. 1.

I puxnan 14. 3uaiimgite sHaveHus supasy 2(a — 3) — 4a, AKImo a = —2 .
Pozeazanns. Cupocrumo Bupas 2(a— 3) —4a = 2a— 6 — 4a = —2a — 6. ¥ cirporreHui
BUPA3 MIICTABUMO @ = —2, OTPUMAEMO:
20-6=-2"(-2)—-6=4—-6=-2.
Bionosios. 2.
Hpuxnan 15. 3uaiiaite suavends supasy 14b —(2a + 5b —7) + 3a, sk a = 4,
b=-2.
Pozeazanns. Poskpuemo nysxxu i 3BeemMo o I10H1 JOTaHKH:
14b—(2a+5b-T7)+ 3a=14b—2a—-5b+ 7+ 3a = (14b—5b)+3a—2a+7=9b+a+7.
Axmoa=4,6=-2,109b+a+7=9 - (-2)+4+7=-18+11=-7.
Bionosios. —1.
Ax1o mpu mepeTBOpeHH] OYKBEHUX BUPA31B OYKBU ITIepeTBOpATHCs B 0 (HaIIpuKJIaI
3a — 3a = 0), To KamKyTh, 1[0 3HAYEHHS BUPAa3y He 3aJIeKUTD BlJ 3HAYEHb IIUX OYKB.

Hpuxnaan 16. Jlosemits, 1110 3HaveHHd Bupasy 7 —2(x —7) — (2 —2x) + 10 ue 3ae-
JKUTH B1J] 3HAYEHD X.
Pose’azanns. Poskpuemo nysxkn i 3BeIeMo HOTi0HI JOTAHKH:
T2x-7-2-2x)+10=7-2x+14-2+2x+10=7+ 12 + 10 = 29. Ilpu upomy
2x—2x = 0.
Orxe, TBEPIYKEHHS IIPUKJIALY JOBEICHO.

7. Aininni piBHaHHsA. KOMNOHEHTU AIHINHUX PiBHSIHD

[Tpu meperecenHl KOMIIOHEHTIB (IOJaHKIB) PIBHAHHS Yepe3 3HAK « = » Tpeba 3Mmi-
HIOBATH IXHIN 3HAK: «+» Ha «—» 1 HaBnaku! Y piBHAHHAX, STK1 MICTATH JYKKH, ITIOTPIOHO
POSKPUTH OY:KKH M 3BECTH IIOJ10H1 JOJAHKIH.

Osuauennsa 11. Piguarnusa, axe modxcHa npusecmu 00 suansdy ax +b = 0, de a,
b — zadani wucna, x — He8looMe YUCI0, HA3UBAIOMD JIHIUHUM.
JIiHIMH] PIBHAHHS PO3B A3YIOTHCI TAK:
ax+b=0, ax =-b.
[To6 sHaiTh HeB1OOMUM MHOMKHUK, Tpebda J00yTOK, TOOTO UrcyIo (—b), IOmJINTH Ha
BIIOMMI MHOKHKK, TOOTO YHCJIO @ MOKINBI TPU BUIIAIKH.
b
1) Axmoa= 0,10 x =——.
a
2) Axmmo a = 0, b = 0, To maemo piBuicTb 0 - x = b, To6TO 0 = b, 110 HEMOKJIUBO.
Orixe, pIBHAHHS He Ma€ KOPEHIB.
3) Axmmo a = 0, b = 0, To maemo piBHicTh 0 - x = 0, 1110 BUKOHY€eThC 3aBskau. OTike,
x HaOyBae OyIb-IKUX 3HAYEHbD.

b . .
Yucmo x = —— HA3UBAITH KOPeHEeM PIBHSIHHSI. JKIIO I1e YMCI0 IACTABUTU B II0-
a

YaTKOBE PIBHAHHS, TO YTBOPUTHCS MPABUJILHA PIBHICT.



Tema 1. Yucnosi MHOXMHU. Moaynb vvcna. [il Hag uinuMmu yncnamm i 13

Mpuxaax 17. Po3s’skiTh piBuauaag 9 — 4x = 5.
Pozs’azanna. 9—4x =5, -4x=5-9,
—4x = —4,
x=-4:(-4),x=1.
Bionosiow. 1.

Mpuraax 18. Posp’ kit piBHsaHHS —6 —3(2 — x) = —6.
Pose’azanna. Poskpuemo ny:xxun i 3BeaeMo HOTI0H] JOTaHKN:

—6—-6+ 3x =6,
3x—12 = -6,
3x=12-6, 3x = 6,
x=6:3,x=2.

Bionosgios. 2.

AKIIo Ml KOMIOHEHTAMH PIBHSAHHSA BUKOHYETHCA Iid OUJIEHHS a . b = ¢, To 1100
3Ha¥TH misieHe (TobTo @), MOTPIOHO YACTKY MOMHOMKHUTH Ha TIJBHUK, a came, @ = bc.
Hanopurnan, x : 3 =6, Togi x = 3 - 6 = 18. Ile serxo mepesipuru: 18 : 3 = 6.

Illo6 smaiiTu OINBHHUE, IIOTPIOHO OijeHe IMOTLIMTH Ha 4dacTKy. Hampuiiaan,
12:x=-3, Tomi x = 12 : (-3) = —4.

IMpuxaazx 19. Poss’ssxiTh piBHAHHES X @ (—5) = 4.

Pozeazanns. l1o6 suaiitu gigene (x), Tpeda 4aCTKy MHOMKHUTH HA JLIbHUK:

x = —20.

Bionosiov. —20.

Ipuxaax 20. Poss’sxiTe piBHAHHES —15 @ x = —5.

Pozeazanns. llob suatiTu qiabHUK (X), Tpeda aijieHe MOMIJINTH Ha YaCTKY:
x=-15:(-h),

x = 3.

Bionosios. 3.



14 Tema 1. Yucnosi MHOXMHW. Mogynb yucna. [ii Hag uinumu yucnamm

TecTtoBi 3aBAAHHA

1. CRUIbKH IILJIHX YHCeJI 3alliucano B pamy uucei: 0; —7; 0,2; 6; 8; 7,2; 120; —5%?

BiCIM cim TiCTh IT'ATH YOTUPU

2. CklIbKH IJIKX YKCeJI € PO3B I3KaMM HepiBHOCTI —3 < x < 5,57

ciM BICIM eB’aTh necarb OOUHAIIIATE

3. 3HaimTh cyMy HATypaJbHHX YHCEJI, KOTPIl 3amucaHl B pagy: —3; 2,5; 4; 0; —2,3; 8;
3; —2.

11 12 13 14 15

4. OGuwmciiTe: 4 — 5 +3.

-1 -2 1 2 0

5. OGuucmite: (-5 — 15) - (—3).

~60 60 -30 30 Hma
BIAIIOBLIb
6.
1 —21 -5 -6 R
BIIIIOB1OH
7. 3HalmiTh KOpiHb PIBHAHHS X : (—4) = —5.
920 10 20 5 4
4 5

8. OO6uwmciTh: |—5|—(—7).

1HIIa
BIJIIIOBIIE

-12 2 —2 12




Tema 1. Yucnosi MHOXMHW. Mogynb yucna. [ii Hag uinumu yucnamm i 15

9. Cepen TBepmxens 1) — 3) 00epiTh IPaBUIILHI TBep,umeHHa'
1)5-4-25=5; 2)-544+25=5; 3)5-(-4)—25=—

suiie 1) uiie 2) e 3) 2)13) 1)13)

10. Poskpuiite qysKu 1 3BeIiTh momiOHI momauku (2a — 5b) — (—2a — 2b).

—4q—3b 4a—3b da+Tb 3b Hma
BLJIIIOB1IH

11. Posp’siskiTh piBHsguHS —(4 + 5x) =

ﬁ

12. BuaiiiTh KOpPiHb PIBHAHHSI —3x = 15.

ﬁ

13. BualigiTe 3HAUYEHHSI BUPA3y —3X — 5, AKIIO X = —b.

~10 20 -5 10 | Hma
BIJIIIOBLIb

14. OGumcTiTh 3HAYEHHS BUPa3y (|—7| — |—2|) -2

1HIIIA

10 18 -12 -10 . .
BIJIIIOB1Ib

15. Posp’siskiTh piBHAHHS —2(x + 3) =

ﬁ

16. SuaiiiTe 3HaYeHHs BUpasy —ba + 4 -2a, axmpo a = 20.

1HIIIA

60 —60 -20 20 . .
BIAIIOB1Ob

1HIIIa
-3 3 -6 6 R
BIOIIOB1ODb




Tema 1. Yucnosi MHOXWHW. Moaynb Yucna. il Hag uinumn yncnam

18. PosB’striTh piBHAHHSI —X = 1 — (—10).

19.

20.

21.

22,

23.

24,

25.

A b r Pl |
11 -10 9 -9 -11
BHalIITL 3HAYEHHA BUPA3y |x| : |y| , SIKIo x = —16, y = 2.
A b B r Pl |
8 -8 6 -6 e
BIJIIOBIOH
Cepen HaBegeHUX TBEPIKEHD 1) — 3) 00epITh IPaBUJILHI TBEPIKEeHHS:
1) umciI0 —4 HAJIEKUTh MHOKHMHI PAIllOHAJIBHUX YKCEJT;
2) ynmcso —1,2 HaJe U Th MHOMKIHI IIIJINX IHUCEeJT;
3) unciio 0 HAJIEKUTh MHOYKIHI HATYPAJIbHUX YHCE.
A b B r Pl |
Jmuire 1) Juiie 2) Juiie 3) 1), 3) 1), 2), 3)
O0uucmiTh 3HaveHHd Bupady —(3x —y) — (2x + y), axmo x = —1, y = —100.
A b B r Pl |
-1 -5 1 5 -101
CopocriTs BUpas a — |a| , k1o a < 0. (3HO, 2011 p.).
A b B r pi |
—2a a 0 —a 2a

Posramyiire uncna a, b, ¢ y mopsaaky cramgadas, Ak a = 23 — 5 - (—4), b =

=36 (=6) — 23, c = —45: (—9) — 5 (-6).

A

b

B r

A}

a, b, c

a,c, b

b, a,c c,a,b ¢, b a

Poskpuiite mysxrm, 3BemiTh MOmiOHI JOTAaHKM TA OOYMCIITL 3HAUYEHHS BHPAa3y

—-32x—3y—1) + (6x — Ty —b), saxmro x = 21, y = —2.

A B B T I
~10 10 -6 -926 R
BIIIIOBLIL

VcTaHOBITE BIAMOBITHICTD Misk MOoYaTKOM pedeHHs (1 — 3) Ta Horo 3akiHYEHHIM
(A — JI) Tak, 1106 yTBOPUIIOCS IPABUIbHE TBEPIKEHHS.
Iouamox peuernns 3axinueHHs peuerHs ABBT [
1 fAxmmo x = 2, To 3HaYeHHS BUPaA3y A -15

(x —5) - 3 HOPIBHIVE... b -9
2 Axmo —5(a — 3) + 5a, To 3HAYEHHS B -2

BUPAa3y JOPIBHIOE. .. I 15
3 HArio 8 : x = —4, To X JOPIBHIOE... 2



Tema 1. Yucnosi MHOXMHU. Moaynb vvcna. [il Hag uinuMmu yncnamm P17

26. YcTaHOBITH BIAIIOBIOHICTE MIK YMCJIOBHM BrpadoMm (1 — 3) Ta 3HAYEHHSIM I[LOIO
Bupasy (A — JI).

Yucnosuli supas 3HauenHs supasy
1 (-9+|-1p:10 A -17
b -1
2 7—(-8)—|-5| B 10
3 (3:(-7-2:(-4):13 r 15
1
27. YcraHOoBITE BIAIIOBIOHICTE Mik piBHAHHAM (1 — 3) Ta #ioro koperem (A — J1).
Pignanns Kopinbs pieHanHs ABEBTI[
1 —(—x)=-8 A -3
2 «x:7=3 b 4
3 bx-2-3x+4=10 B 21
r -8
O 8

28. YcraHOoBITH BIIIOBLTHICTE MK BupasoM (1 — 3) Ta suavenHsam supasy (A — JI) Tak,
06 3HaveHHs Bupasy (1 — 3) mopiBHIOBaJIO 3HAUYeHHIO Bupasdy (A — J1).

1 -3:-2-4 A 7-19-1
2 14:(7)+5 B -16:(-2)+5
3 5-2-(4) B 4-5:(-1)
' 5-0+3
J 0:12-10
29. JlosexiTh, 110 3HaUeHHsa Bupasy —(—2a — 9 — 3b) — (3b + 2a) He 3aJIeKUTH Bl 3HA-
YeHb OYKB.
Bionogios.
30. Poss’sakiTh piBasHHA 4(2x — 1) — 2(3x — 6) = 12.
Bionosiow.

31. O6uwmcmiTh 3HaYeHHA Bupasis 1) — 3). fAxi 3 HUX HamekaTh MHOMKHHI HATYPATbHUX
uuces?
1) 3a— (4a—1) + 7, axmo a = §;
2) —2(4a—-1) + (2a—2) + 7, axmo a = —1;
3) 7a— (2 —6a) + 9 — 10qa, gaxmpo a = —2;
Bionosgios.
32. Posramyiite uncia a, b, ¢ y MOPSAOKY 3poCTaHHA, AKIM0 a = —2—3:(—1)—(-7),
b=(5-3)(4—(-3-T1),c= |-10|: (-2)+|-3|-|-5|.
Bionoegios.




