MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

KNIBCbKNI HAIIIOHAJIbHUN YHIBEPCUTET BYJIBHULITBA I APXITEKTYPU

JLI.LI. TypuaninoBa
O.B. doas

INPAKTUKYM
3 BUILIOI MATEMATHUKU

PexomennoBano MiHiCTepCTBOM OCBITH 1 HAYKH Y KpaiHH
SIK HABYAJIbHUM NMOCIOHUK
JJISL CTYACHTIB apXIiTeKTYPHHX CHelialbHOCTEel
BHIIMX HABYAJIbHHUX 3aKJIAIB

Kuis 2010



YAK 519.101+519.17
bbK 22.174
T-86

Pexomenoosano Minicmepcmeom oceimu i Hayku YKkpainu aK HA8YANIbHUL NOCIOHUK
OJ1s1 CMYOeHmi6 apXimeKmypHUx cneyiaibHocCmenl 8UUX HAGYAIbHUX 3aK1A0I8

(nucm MOHYNe 1.4/18-1-150 6io 23.01.2007).

PenenzenTu:
C.M.KpacHUTCBKHI, JOKTOP (Pi3.-MaT. HAYK, Mpodecop
B.M. Mixa#ineHko, TOKTOp TEXHIYHUX HayK, Tpodecop

Typuaninosa JL.I., Toas O.B.
T-86 [Ipaktukym 3 Bumoi Marematuku. HaBuanbauii nocionuk. — K.:
Konmop, 2010.- c.

HaBuanbHuil MOCIOHMK € pe3yibTaTOM y3arajllbHEHHS JOCBIAy BHUKJIAQJaHHA KypcCy
BUILOI MAaTeMaTHKW IJisi CTYJEHTIB JEHHOI (OpMU HaBYaHHS apXITEKTYpPHUX Ta IHIIHUX
cneuianpHocTeit KHYBA. Marepian mnociOHMKa pO3AUIEHO HAa YOTUPHAALATH TEM, Kl
TpaJMIIIITHO BUBYAIOTHCS Ha | Kypcl BUIIMX HAaBYAIBHUX 3aKJIaAiB 1 BIAMOBIAAIOTH JOTIYHO
3aBEPIICHUM 3MICTOBHUM MOAYJsIM. KokHa 3 T€M MICTUTBH CTHUCII TEOPETHYHI BIJOMOCTI 1
MPaKTUYHY YaCTUHY, B sIKIM HaBeJCHI MPUKIAAN PO3B’SI3aHHS TUIOBUX BIIpaB 1 3aj1ayl JJis
ayJIMTOPHOI Ta CAMOCTIMHOT poOOTH.

Jlns axkTtBi3aIi Mm3HaBaJIbHOI MISJILHOCTI CTYACHTIB 1 1HAWBiAyasi3allli HaBYaHHS B
MOCIOHHKY CIEHiaIbHO HaBEACHI MPAKTHUKYMH 3 OCHOBHUX PO3IUTIB KypCy 1 KOHTPOJIbHI
TECTOBI 3aBIaHHS.

[TociOHMK pO3paxoBaHUM Ha CTYAEHTIB CHELIAJIbHOCTI apXITEKTypa 1 TEXHIYHHUX
crieniaJbHOCTe BCiX (OpM HaBYaHHS, OCOOJMBO JMCTAHLIMHOI, aCIIPaHTIB, CiyXadiB
mepexxi OIIK. Bin crane B Haroal 1 BHKJIaJadyaM [Jisi NPOBEAEHHS MNPAKTUYHHUX 1
CaMOCTIHHUX (KOHTPOJIbHUX) POOIT.

© JL.I. Typuaninosa, O.B./{os, 2010
ISBN 978-966-351-145-0 © Konnop, 2010



IfepeqmoBa
Tema 1. Ilonsrr8 YM4CP92a
3agawi
Tema 2. Enementu kom6iHaTOpMIKH
3apqawd
Tewma 3. Berym o teopii rpagis .~~~
3amawi
Tewma 4. Jlinitina aare6pa
3amawi
Tema 5. Bexropna anrebpa
3amawi
Tema 6. Ananmituyna reometpis
3agawi
Tewma 7. @yHKIIs TIHCHOT 3MIHHOT, BIACTUBOCTI 1 TpadiuHe 300paskeHHs
3apawi
Tewma 8. I'pasyst yssrpi -~~~
3agawi
Tewma 9. Henepepsuicts ¢yHkinii. BiactuBocTi HenepepBHUX GyHKIIINA

[TpakTukyM 3 nudepeHLiaIbHUX PiBHSHb

3amaul

Samawi
Samawi ___
3agawi
3agawi

TecToBi 3aBHaHHA



IlepeamoBa 10 APyroro BUAAHHS

Jlpyre BUIaHHS HaBUYaJbHOTO MOCIOHMKA MICTUTH 14 po3ainiB. Po3pobieHuit HOBHi
po31in «3BUYaiiHi qudepeHianbHi piBHIHHS, IKUI Mae Taky K CTPYKTYPY SIK 1 BCi 1HIII.

[IpakTYHO BCi PO3AUIM CYTTEBO [ONOBHEHI HOBHUMHM 3aJauyaMHd 1 BiJIIOBIIHUM
JI0JATKOBUM TEOPETUYHUM MaTepiajioM.

KpiMm TOro aBTOpamm MpoONoOHYIOTHCA 3ajadi Ui 1HAMBIAYyalbHOI pOOOTH CTYAEHTIB,
10 MOKYTh BUKOPHUCTOBYBATHUCH SIK JUIS ayIUTOPHOI TaK 1 JIJIsl CAMOCTIIHOT pOOOTH.

JlocBil BUKJIaAalbKOi poOOTH aBTOPIB BKa3aB HAa HEOOXITHICTh BKJIIOUEHHS Yy JApYyre
BUJAHHS JIOBIAKOBOIO MaTepially, IO CTOCYE€TbCS OCHOBHUX €JIEeMEHTapHUX (DyHKIIIH,
KPUBUX TPETHOTO 1 YETBEPTOTO MOPSIIKY, IIUKIOI] 1 CIipaeH.

Jlis mepeBipKy 3aJIMIIKOBUX 3HAHb CTYJEHTIB 3alpONOHOBAHI BapiaHTH TECTOBUX
3aBlaHb. lemaTWka 3aBJaHb MICTHTb Marepiajl 3MICTOBHHX MOAYIIB 3 Kypcy «Bwuma
MaTeMaTHKa» JUIsl CTYJIEHTIB MEPILIOro KypCy BUILIMX HaBUAIbHUX 3aKJIAJIIB.

JlonaTkoBUil Matepiall 10 IPyroro BUJAHHS MIATOTYBaJIA aBTOPU MEPILIOTO BUJIAHHS,
Bukianayi KHYBA: k. 1. 1., no11. Typuaninosa JL.L., k. ¢.-M. H., no. JJomxs O.B.

ABTOpY BUCIIOBJIIOIOTh BJASYHICTh 3a KOHCTPYKTHBHI MOOQKaHHS 11010 MOKPAILEHHS
3MmicTy nociOHuka k. ¢.-M. H., joi. Tepenuyk C.A. Ocobmua BasuHicTs Ps6uyn HO.B. 3a
JIOTIOMOTY Y MiATOTOBL HABYAJILHOTO MOCIOHUKA 10 APYKY JPYroro BUJAHHS.

Kwuis, nmucromnan 2009 p.



IlepenMoBa 10 nepIoro BUAAHHA

CyvacHu#l piBEHb 1 TEMIIH PO3BUTKY apXITEKTYPHOTO MPOEKTYBaHHS BUCYBAIOTh MEPE]T
MOJIOJIJUMH CIICIIAIICTAMA BaXXJIMBY BUMOTY — HE TIJIbKM MaTH HAayKOBHM MOTEHIal B
00paHiil AISIBHOCTI, aje W e(PEeKTHMBHO 3aCTOCOBYBATH 3J00yTi 3HAHHSA JJII PO3B’S3KY
npo0JieM, 110 BUHUKAIOTh B iX MPaAKTHUYHIN A1STILHOCTI.

OcTtanHiIM  YacoM  TMPAKTHUKA  BUKOPHUCTOBYIOTH  METOAM  MaTEMAaTHYHOTO
nporpaMyBaHHS 1 CITKOBOTO IUTaHyBaHHS, 10 0a3yroThCs Ha JiHINHIN anreopi,
MaTeMaTUYHOMY aHali3l QyHKIIM o/aHi€l 1 6araThOX 3MIHHUX, AUCKPETHIA MaTeMaTulll Ta
IHIIMX PO3/iTaxX BUIIOT MAaTEMATHUKH.

HaBuanbHuii mociOHUK MICTUTH 13 po3ainiB, 110 BKIIIOYAIOTH B c€0€ OCHOBHI MUTaHHS
HABYaJIBHOI MPOTpamMHu 3 BHINOI MAaTEeMATHKU I apXITEKTYpPHHUX CIEIIaJbHOCTEH BUIIUX
3aKJIaJiB OCBITH. BcCl po3ainmM CynpoBOKYIOTHCS OCHOBHHMH BIJJOMOCTSIMU 3 Teopii,
BU3HAYCHHSIMU, (QopMyllaMH 1 JOKJIAJHO pO3B’sI3aHUMM TUMOBUMHU 3anadamu. lle nae
CTYyJIEHTaM IIUPOKI MO>KJIMBOCTI JJIsI aKTUBHOI CAMOCTIMHOI POOOTH 1 32011 [)KEHHS Yacy.

B oOCHOBy KHHIM TOKIAJE€HO MaTepiall HaBYaJIbHO-METOJUYHOTO BHJAHHSA
TypuaninoBoi JI.I. ,,;30ipHUK 3aBAaHb 3 MAaTeMaTHKW JJI ayJUTOPHOI Ta 1HIWBIIyalIbHOI
poOOTH JUIs CTYJIEHTIB apxiTeKTypHuX cremianbHoctei” 2001 poky. Llei matepian mpoiiiioB
anpooOairito 1 0yB CyTTE€BO JOTIOBHEHHIA.

ABTOpH CIIOAIBAIOTHCS Ha IMIMPOKE BUKOPUCTAHHS BUIAHHS CTYJACHTAMH HE TUIBKH
apXITEeKTYPHUX CIELIAIBHOCTEH, a 1 BCIX IHIINX TEXHIYHUX CHEIIAIbBHOCTEH, K JIEHHOI TaK 1
3a04HOi (OpM HaBYAHHS, 30KpEMa CTYJCHTAMH JAUCTAHIINHOI (OpMH HaBYaHHS IS
CaMOCTIMHOTO BUBYECHHsS Martepiany. Kuura crane B Haroji BUKJIaaadaM i MPOBEICHHS
NPaKTUYHUX 3aHATH 1 ciryxadam mepexi OIIK.

B nociOHMK yBIMIIM MaTepialid pi3HUX MaTEeMaTUYHUX BUIAHb, K1 BKJIIOYEHI B
CIIUCOK BUKOPUCTAHOT JIITEPATypH.

3anaunuk po3pobnenuit Bukianadyamu KHYBA: k.1.H., gou. Typuaninosoto JL.I. (Temu
1-12), acucrenrom Jons O.B. (tema 13 Ta TeopeTnunuii Matepiai 1o tem 4-9).

ABTOpH BHpaXalTh BISYHICTh 3a I[IHHI MOOaXaHHS IOJ0 IMOKpAIISHHS 3MICTYy 1
CTPYKTYpH TociOHMKa pereH3eHTaM: 1.¢.-M.-H., npodecopy C.M.KpacHurcpkomy Ta JI.T.H.,
npodecopy B.M.Mixaiinenky. Mu takoxx Basusi 3araitaiit JI.C. 3a qonomMory y mijaroToBIli
710 BUJIAHHSI 33JJaYHHKA.

KuiB, uepsenb-numnensb 2009 p.



Tema 1
IHouAaTTa YKHCIaA

[HTYyiTUBHE BU3HAYCHHS MHOXKUHM 32 KaHTOpoM: MHOXHMHA S € Oyib-sike 310paHHs
BU3HAYCHHUX 1 PI3HUX MDK 00010 00'€KTIB HAIIOT 1HTYIIlII 00 1HTEIEKTY, IKE PO3YMIETHCS SIK
enuHe miie. 1{i 06'eKkTH Ha3UBaAIOTHCS eJieMeHTaMH 200 YJIeHAMH MHOKHHU S .

KanTop BBiB MOHATTS MOTY:KHOCTi (200 00’€My) MHOKMHHU: JBI MHOKWHH MAalOTh
OJTHAKOBY TOTYXKHICTh, SIKIIO YICHH Oyb-fKOi 3 HUX MOXKHA 3ICTaBUTH WICHaM IHIIO],
YTBOPUBIIH MapH BIAMOBITHUX YJICHIB.

3/1iYeHHOI0 MHOKMHOK HA3HMBAEThCA Oyllb-Ka MHOXHHA, €JIEMEHTH $IKOI MOKHA
O1€EKTUBHO (B3a€EMHO-OJTHO3HAYHO) 3ICTABUTH 3 yCiMa HATypaJTbHUMHU YUCTAMH.

KaxyTtp, 1o 3miueHHa MHOXXHHAa Mae TMOTYXHICTh N, ("amed-uyns"), a Oynp-sika

MHOYKHHA, 1110 PIBHOIIOTYKHA 3 MHOKMHOO yCiX MIIMHOHH JIOBUIBHOT 3J1IY€HHOT MHOYKHHH,

Ma€ TOTYKHICTh 2o (abo Ma€ MOTY)KHICTh KOHTIHYyMa).

JIBI MHO>KMHH HAa3UBaIOThCS €KBiBAJEHTHHMH, SKIIO MDK IX €JIEMEHTaMH MOXKHA
BCTAHOBUTHU B3a€EMHO-OJHO3HAYHY BIJIMOBIAHICTb.

Knacuuna teopema Kanropa GopmymoeThCs TaKUM YMHOM: JIMCHUN KOHTIHYYM €
HE3IYCHUM. [HIIMMHM cJIOBaMHM, MHOXKHHY JIMCHHUX 4YHCENl HE MOJXKHa pO3TallyBaTH Y
MOCIJOBHICTD, TaK K MK JIBOMA JIHCHUMH YUCIIAMH 3aBXK/IHM 3HAUIETHCS TPETE.

InTyiTUBHUI npuHOMN 00'€MHOCTI: /1Bl MHOXKMHHM PiBHi B TOMY 1 TUIBKH B TOMY
BUMAJIKY, KOJIM BOHU MICTSITh OJIH1 1 T1 % €JIEMEHTH.

TBepKEHHS, 110 MHO)KMHA A CKJIAJAETHCS 3 PI3HUX E€JIEMEHTIB aq,a,,...,a, (1 TUIbKU

3 HUX), YMOBHO 3aIUCY€EMO:
A={a;,a,,..,a,}.
30KpeMa, {x} - TaK 3BaHa OMMHHYHA MHOKHHA — € OJHOEJIEMEHTHA MHOKHHA, €IUHUM

€JIEMEHTOM $IKO1 sIBisieTbes X. IlOpOKHSI MHOKMHA HE MICTUTH JKOJHOIO €JieMEeHTa 1
MO3HAYAETHCS CUMBOJIOM (.

[Tin popmoro Big x OyaeMo po3ymiTH CKIHYEHHY MOCIIIOBHICTD 31 CITIB 1 CUMBOJY X
TaKy, 0 SKIIO0 KOKHHH CHMBOJ X 3 ITi€] MTOCTIJOBHOCTI 3aMIHUTH OJTHHM 1 TUM K€ IMEHEM
JIESIKOTO MpeaMeTa BIMOBIIHOTO POIY, TO B PE3yJIbTaTi OTPUMAEMO BUCIIB.

3 TOYKH 30py rpaMaTuku (opMy BiJl X MOKHA BU3HAUYATH 1 MO IHIIOMY — SIK PEUEHHS,
B SIKOMY II[OCh CTBEP/IKYETHCS TTPO X .

Onuc MHOXHMHM 32 JOMOMOTO0 (opMu 0a3zyeTbCsi Ha IHTYITHBHOMY NPUHIHMII
aGerpakuii:  Oyab-ska Qopma  P(x) Bu3HAa4a€ JesIKy MHOXHMHY A 3a YMOBH, IO
eJIeMEHTAMU MHOXKHMHH A € TUIBKHU Ti IPEIMETH a, 10 poOIIATh P(a) cripaBKHiM BHCIIBOM.

®opmy P(x), 0 BUKOPHCTOBYETHCS Ul MOOYAOBH JEIKOI MHOKHHH, HA3HBAIOTH
BJIACTHBICTIO, 0 BU3HAYAE MHOKUHY: {XP(x)}.

Sxmo A 1 B 1B MHOXHWHH, TO KQXKYTh, 0 A BKJIKYEHA B B (CUMBOJIIYHUIA 3aITHC:
Ac B), SKIIIO KOKCH €JIEMEHT MHOKHHH A SBIISETHCS OJJHOYACHO €JIEMEHTOM MHOXXKHHU B .
B npomMy BUIIaIKy KaXyTh TakKOX, IO MHOXHHA A € NiIMHOKMHOI0 MHOXXUHHU B.
MHoxu1Ha A CTPOro BKJIO4YeHAa B B (cuMmBOIiYHO: Ac B), abo B cTporo Bxiouae A, abo
A € cipaB:KHSI MiIMHOKMHA B, sikimo AcB 1 A=B.



Koxna MHOXHMHA A =@ Mae MpUHANMHI AB1 Pi3HI NIAMHOXKUHU: came A 1 g . Kpim

TOTO, KO)KHHH €JICMEHT a MHOKMHH A BHU3HAYaA€ JEAKY MIIMHOXUHY MHOXUHU A
{ajc A.

[TinMHOXUHE A 1 ¢ HA3UBAIOTHLCS HEBJIACHHMM, a BCI 1HIII MIAMHOXHAHA MHOXHUHU
A Ha3UBAIOTHCS BJACHUMM (200 cripaBkHiMu). MHOXXWHA, €JIEMEHTAMU SIKOi SIBISIFOTHCS BCI
MJMHOKHHA MHOXUHH A, Ha3sHBAacTLCI MHOKHHOIO ITJMHOXKHMH A a00 MHOKHHOIO
cryneHeM A i mosHadaerscst P(A).

[TpuitHATO MO3HAYATH MHOKMHY HATYPAJbLHUX YHcesa yepe3 N .

N={L 23,4, (11)
Cucrema Hi.]II/IX YUCEJI ITIO3HAYAECTHCA 4CPE3 Z.
z={.-3-2-10123 . (12)

MHoxnHa paHiOHaJ'IbHI/IX YHuces 1I03Ha4Ya€eTbCA:

Q-{x

UYucna, sKi TPeACTaBISIOTH COOOI JOBXKHHHU BIAPI3KIB, IO HECHIJILHOMIpHI 3
oluHMIICI0 MacmTaly (TOOTO iX JIOBKMHY HE MOXHA BHUPA3UTU IUIMM ab0 aApoOOBUM
YHUCJIOM) B Cy4YacHI MaTeMaTulll Ha3UBAIOThCS ippanioHaJbHUMHU. PanioHa/lbHe 4MCII0 €
HECKiHYEeHHUM JeCATKOBMM IMEpPiOAMYHUM [JpoOOM, a ippauioHajibHe 4YHCJI0 —
HeCKiHYeHHUM J1eCITKOBHM HeNepioaunYHuM APodoMm.

CyKyIHICTh palllOHAJIBHUX 1 1ppalilOHAIBHUX YWCEN YTBOPIOE MHOMKHMHY AiCHHX
yuceJl, IKy MPUHHITO TO3HaYaTH R.

x:%,mez,nez,nio}. (1.3)

['eomeTpuunuM 00pa3oM  JIMCHOTO YMCIIa @ SIBISETHCS TOYKAa Ha JIACHINA Bicci,
MPUYOMY ISl TOYKA PO3TaIllOBaHa MPaBOPYY BiJl HYJIS, SKIIO YUCIIO a AOJATHE 1 JIIBOPYHY,

SKIIIO YUCJIO a B1J €MHE.
Biacranp Big aificHOTO uMciia & 10 HyJIS Ha3MBA€EThCS HOro a0COJIIOTHOIO
a, a>0,
—a,a<0’
['eomeTpuyHuM 00pa3oM KOMILIEKCHOIO0 4YMCJA Z SBIISETHCS TOUYKA KOMILJIEKCHOI
mwiommun Z. Ha miit mimomwmHi 3aaaHi 81 Bici: aiiicHa — Rez 1 ysBHa — Imz. Ha niticHiit
BiCl1 3aJlaHi AiMCHI 4yucCja, a Ha ysBHIM — ysBHI, TOOTO TakKi, 10 YTBOPEHI 3a JTOMOMOTOIO

BeJIMYMHOI0 200 MOJLyJIeM i 103HAaYa€Thes |a]. 3a BUSHAYCHHAM |a| =

yaBHOI ogquHumi i=+/—1. Toxmi KoMIUIEKCHEe YWCIIO Z B anreOpaidudiii ¢opmi marume
BUIISA Z=X+1y, X=Rez 1 sBisgeThCs MPOEKIi€0 TOYKH Z HaA JIHCHY BiCh, a

Yy = IMZz sBag€ThCS MPOCKIIIEI0 TOUKK Z Ha YSBHY Bich. BifcTaHb BiJ MOYaTKy KOOPJUHAT J10
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TOYKM Z Ha3WBAETHCI MOAYJEM KOMILIEKCHOI0 4YHucjaa Z 1 IO3HAYaETHLC ‘Z‘ Ywucio

ZZX—iy Ha3sMBAETHCI CHPSKEHUMM 10 4YuCiIa Z. Hapa yuceia Z, Z Ha3UBAETLCA

KOMILJIEKCHO-CIIPSIZKEHOI0 TApOIo.
Hexait uncna a i b gificHi 1 3a10BoBHSIOTE HEepiBHOCTI: @ <b. HaBememo mpukiaau
MHOKHH JIHCHUX YUCET:

— Bigpi3ok abo cerMeHT [a,b] = {X S R‘ as<x< b}',

— iHTepBaJ 200 BiAKPUTHII BiApPi3oK

(a,b)=Ja,b[ = {x e Rla < x < b};

[-0,a]={xeR-0<x<al;
— misinrepsan  (ab]=Jab]={xeRa<x<h;
[ab)=[ab[={x e Ra<x< b};
— HeCKiH4YeHHI iHTepBa/M a00 miBiHTEpPBaIH
(— oo,oo) =R,
[-,a]={xeR-w<x<a};
[a,00) = {X eRa<x< oo}; :
— €& —OKI TOUKH C
(C—e,c+a)= {Xe R‘ C—¢e< X<C+a}.
O0'eqHaHHAM JIBOX MHOXKMH A 1 B Ha3MBaeThCs MHOXXHHA BCIX €JIEMEHTIB, IO
HajexaTh a00 MHOXMHI A, a00 MHOKUHI B, abo iM 000M Bigpasy:

AUB ={x|x € A a6o x € B}.

IlepeTHOM IBOX MHOKMH A 1 B Ha3MBa€ThCsl MHOXKHMHA BCIX EJIEMEHTIB, IO

HaJIC)KATh OJHOYACHO 1 MHOKHHI A, 1 MHOXKHHI B !
ANB={{xeA i xeB}.

P0o30UTTSIM MHOKMHM A Ha3MBA€THCA Taka cucTteMa V BIACHUX IMiJIMHOXHUH, IO HE
NEPETUHAIOTHCA, MHOXKUHM A, B SKI KOXHUI €JIEeMEHT MHOXHHU A € BOJHOYAC 1
€JIEMEHTOM JIESIKOi (a, BHACIIOK, TOYHO OJIHI€T) MIIMHOKHHH 3 CUCTEMH V .

AOCOJIIOTHMM /IONMIOBHEHHSIM MHOKMHM A Ha3MBA€TbCS MHOXXHWHA EJIEMEHTIB
yHiBepcaiabHOI MHOXKMHU U , sIKi He HaJleKaTh MHOXKHHI A

A={xxeU ixeA}



BinHocHuUM [0MOBHEHHSIM a00 Pi3HHIEI [BOX MHOXHH A 1 B Ha3WBa€ThCA
MHO’KMHA TUX €JEMEHTIB MHOKMHH A, K1 BOJHOYAC HE HaJe)KaTh MHOKHHI B :

A-B={xxeAixgB}.
CuMeTpUYHOIO pi3HHUIIEI0 200 CYyMOKW MHOKMH A 1 B Ha3MBAEThCS MHOKHUHA
€JEMEHTIB MHOKHH A 1 B, 1110 HE HaJIE)KaTh BOJHOYAC 00OOM MHOKHHAM:

A+B={XxeAa6o xeBixg(ANB).

OCHOBHI BJIACTHBOCTI OIlepalliii HaJl MHOKMHAMU MpeacTaBicHl B Ta0auii 1.1, B gxii
U — yHiBepcallbHa MHOXXHHA, a A,B,C — 1i TIIMHOXKHHH.

Taomunsa 1.1

1. KomyTaTuBHI 3aKOHHU:
AUB=BUA, ANB=BnNA.
2. AcoriaTuBHI 3aKOHU:
Au(BuC)=(AUB)UC, An(BNC)=(ANB)NC.
3. AuctpuOyTUBHI 3aKOHHU:
AU(BNC)=(AUB)N(AUC), An(BuC)=(AnB)U(ANC).
4. 3aKOHU JOTOBHEHHS:
AUA=U, AnA=0.
5. 3aKOHU TOTOXXHOCTI:
Aud=A, AnU=A.
AuU=U Ang=0.
6. 3aKOHHU 11€EMIOTEHTHOCTI:
AUA=A ANnA=A
7. 3aKOHM MOTJIMHAHHS:
AU(ANB)=A An(AUB)=A.
8. 3akonu ne Moprana:
AuUB=AnB, AnB=AUB.
9. BmactuBocti _, 1 U :
g=U, U=0
BaacTuBocTi J0NOBHEHHS, Pi3HUL, CHMETPHUYHOI PI3HUILL,
BKJIKOYCHHSH i pIBHOCTI:
10. Ixkmo AUB=U i AnB=¢g, 10 B=A.
11.A=U -A.
12. A=A-U.
13. A-B=ANB.
14. A+B=(An E)u(ﬂm B).
15. A+B=B+A.
16. (A+B)+C=A+(B+C).
17. A+g=0+A=A.
18. AcB Toxi 1 TUILKM TOAl, Koii ANB=A abo AUB=B, abo
AUB=0.
19. A=B To/i 1 TUIbKH TO1, KOJIN (Amﬁ)u(ﬂm B)z a.




Ilpuknaau po3B’si3aHHA TUNIOBHUX 327124

Hpuxaan 1.

Hosectu, mo {1,2,3,4} =1{1,2,4,4,1,3,1}.

J/loBeieHHsl.

OOuIBI MHOXWHU MICTSATH JIMIIIC YOTUPH Pi3HUX eleMeHTH, a came 1, 2, 3, 4. Tomy
BOHH CKJIQJIAlOTHCA 3 OJHUX 1 TUX K€ eleMeHTiB. Ha mpakTuil He ciij 3anicyBaTi MHOKUHY
TaK, K 3alllCaHo MpaBopyd. EjleMeHTH, 110 MOBTOPIOIOTHCS, HE TPAIOTh POJIi B OINEpalisax
HaJl MHOXKHHAMHM 1 TOMY HeMa€e MoTpeOu iX 3amucyBaTH.

Jlo pedi, aHI MHOXXMHU HE €KBIBaJEHTHI, TaK SK MHOXHHA 3J1iBa CKJIQJA€ThCS 3
JOTHPHOX €JIEMEHTIB, a IPABOPYY — 3 BOCbMH.

Ipuxaan 2.

JloBectH, 110 {{1,2}} # {1,2}.

JloBeneHHsi.

MHOXWHU HE MICTATh OJHI M Ti X €JIEMEHTH, TaK SIK JIIBOPYY — OJHOEJIEMEHTHA
MHOHWHA, 110 MICTUTh €JUHUNA €JIEMEHT {1,2}, a MHO>XXMHA MPaBOpPyd Ma€ JIBa €JIEMEHTH, a

came 11 2.

IHpuxaan 3.

Jins muosxunn A = {a,b,c} mo6ymysatu P(A).
Po3B’s13aHH1.

Buxonasum 31 cka3aHOro BUIIE, MAEMO:

P(A)=10 {a},b}.(c}.iab.{a.cl,db.cjiab.clj.

Ipuxaan 4.
3o00pa3utu Ha giarpami Beana Muoxunu: P = {a,b,c,d }, Q= {a,c}, R = {d, f }

Po3B'si3anus.
Buxonsuu 3 Bu3HaueHHs, aiarpaMa BeHHa 115 3ajaHUX MHOXKHMH ITpECTaBIICHA
Ha puc. 1.1.

eh

Puc. 1.1
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3 wi€i giarpamu Mu 6aunmo, mo Q < P . Lei dakrt umocTpy€eThCst TUM, 110 TOYKH & 1 C
BUKOPUCTOBYIOTHCS TIJIBKH OJAMH Pa3 1 MHOXKMHA Q TMOBHICTIO JIEKHUTh YCEPEAUHI MHOXKUHU
P . Kpim ToTO, 3 pHCYHKY Oaunmo, o R ¢ P, Tak sk ToYka f He HaJIeKUTh MHOXKHHI P .

Hpuxaan S.

A= {1,2 ,3,4}, B = {3,4 5 ,6}. Busnauntn MmHOXMHY AU B.
Po3B’si3aHHs.

3a BU3HAYCHHIM

AUB={123456}.
Ha puc. 1.2 300paxena niarpama Benna. O6'elHaHHS MHOXUH 3allITPUXOBAHE.

Puc. 1.2

Ipuxaan 6.
A= {X‘O <X< 3}, B= {X‘ -1l<x< 2}. Busnauntu MHOXMHY ANB.

Po3B’sa3anns.
3a BUBHAYECHHAM

AmB:{x\0<x<2}.

Hpuxaan 7.
U={13579}, A={159}. Busnauntu MHOXHHY A i po36HTTs V MHOXHHH U .
Po3B’s13anHs.

3 pusmauenns A ={37}. Toxi V = {{159},{37}}.

Ilpuxaan 8.
A= {X‘B <x< 6}, B= {X‘O <x< 4}. Busnauntu MHOXKHMHY A—B.

Po3B’sa3aHus.
3 Bu3HaueHus A—B = {X‘4 <Xx< 6}.

Hpuxaan 9.
A={12347}, B={257911}. Busnauntu MmHOKHHE A+B i AUB.

Po3B’s13aHu.
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3 pusmauenns A+B={1345911}, AUB={123457911}.

3agaui

1.1. TlokaxiTh Ha YKUCJOBIA OCl MHOXXHHY TOYOK, SIKHM BIATOBIJalI0OTh BCl HATypabH1
ypcna X, sIKIIo
DX <5; 2)[x-2/<12; 3)x+5+3<14

1.2. TTokaxiTh HA YUCJIOBIA OC1 MHOXKMHY TOUYOK, SIKHUM BIJIIIOBIJIalOTh BC1 II1JI1 YKCTIA X,
SIKITIO BOHU 33JIal0ThCSl YMOBaMH 3aadi 1.

1.3.a) Po3ramyiiTe y mopsaky 3pOCTaHHS YHCIa:
—15; 3; —1; —|-4};|-2}; 0; 1/ 2; 0,9; |5]; —4;
0) po3TamnyiiTe y MOpsAKY CadaHHs YHCIa;
-7;3;-2; -1; —\—3/ 4/; —0,/5; -08; 0,85;
B) OPIBHSNTE YKCA:
—-2718;4251-16,2; -0,/51 -3/ 4;

~1921i-21:4J/5++/82i 18.

1.4. 3anumrite yucio 2,3(2) y BUTIISIAL 3BUYAHOTO APOOY.
1.5. 1) Yu mae po3B’si3ku piBHAHHA a+X=Db, ne a i b HarypaabpHi uncia:
a) Yy MHOXXHMHI HATypaJIbHUX YUCEII,;
0) y MHOXHHI IIUJIMX YUCET;
B) Y MHOXKHHI paIliOHaTbHUX YHCET?
2)Uu mae po3B’sa3ku piBHSHHS ax=Db, ne a i b — uini yucna:
a) y MHOYKHHI ITIJTUX YHCEIT;
0) Yy MHOKHHI paIliOHaJIbHUX YHCE]L.

-5]i|5];

—a7lil-8

3) Uu mae po3B’SI3KH PIBHSIHHS ax? +bx+c =0, me a,b,c- miicHl 4ncia, SKIO
JTUCKPUMIHAHT BiJ’ €MHUMU:
a) Yy MHOXXHHI T1MCHUX YHUCET,
0) y MHOKHMHI KOMIUIEKCHUX YUCEN.
1.6. 3Hal1ITh MHOKUHY PO3B’SI3KIB PIBHSHB!

a) 2x%> —3x+1=0;

6) x> —4x+5=0;

B) 2x° —3x+2=0;

r) x® —x* —4x+4=0;

) xS —2x° +4x-8=0;

e) 2x° +8x% +12x+8=0;

xK) x(x+1)(x+2)(x+3)=05625.
1.7. Ha3BiTh HaWO1IbIIIE L1JI€ YUCIIO, IKE HAIEKUTh MHOKHHI,

1) [-12;9]; 2) [-1; 17); 3) (-8;-5]; 4) (—o0;31]; 5) (—o0;+0); 6) (—o0;11).
1.8. SIki 3 nUIHX 4ucen HaJleKaTh MHOKHHI:

1)[0; 8]; 2)(3;-3); 3)(~5;3]; 4)[-1;0); 5)[-2;-1]

12



1.9. 3HaliaiTh MHOXKUHY LIJTUX PO3B’SI3KIB HEPIBHOCTI:
1)-8<x<1;2)-3<x<3;3)-3<x<5;4)-1<x<1];
1.10. fxi 3 HaTypaNnbHUX YKCENT HAJIEKATh MHOXKHHI 3 3a7a4i 1.87

1.11. 3HaiiniTh MHOKMHY HaTYpaJbHUX PO3B’S3KIB HEPIBHOCTI 3 3a7a4i 1.9.
1.12. TlepepaxyiiTe BCl €I€MEHTH HACTYITHUX MHOXKHH:

a) {X‘X — € IUJIMM MHOXHUKOM YHCJIa 6};

6) {Xx* -4=0, x—2=0};

B) {X‘X € JIITEpOoIo ciioBa “napabdosna” };

T) {X‘Xe onHiero 3 udp uncna 4363151 };

) {X‘X € N, X € HemapHUM YHUCIIOM, 1[0 MEHIIIE 7}.

1.13. 3anuiiTh MHOXXHHU 32 IOIOMOTOI0 (POPMH:
a) {2,4,6,8,10};

0) {x, 0,11, 0};
B) {1,3,5,7,...}.

1.14. fxi 3 mpuBeICHUX HIKYE CITIBBIIHOIICHDh XMOHI 1 YOMY:
a) x € {2,a,x};

6) 3e{1,{23}4};
B) X € {1, sinx};

r) {xy}e{aixy}b}.

1.15. BkaxiTh, 5iKi 3 IPUBEICHUX MHOKHH CKIHUCHHI, a IKI HECKIHYEHHI:

a) xv,p.aj;

{X‘X € THIMHKOIO B MycTem |
{X‘X e N, X kpatne 12};
{X X € KoMOiHaIli€ro JiTep angapiTy }
m {Xx e [0.1]};
{ X|X € IpsiMa , 1110 IPOXOIMTE KPi3b T. (2,2)};
%) {XxeR, sinx=0};
3) {xeRjx e [35]}.
1.16. Yu pisni mik coboro maoxuau A i B (axmio Hi, To yomy):
a) A={254},B={542};
6) A={1242},B=1{124};
B) A={245},B={1,{52}6};
r) A={1,{25}6},B=1{1,{52}6};
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m) A={L{34}8},B ={L{43}5},
e) A={2,{13}7},B={1237};
x) A= {X‘X € JiTepa ciosa Sin"}; B= {y\y € JIiTepa cioBa “innins” };
3) A=0, B={0};
iy A={0},B={0}
1.17. JloBectH, 0 MHOKHHA Z 3JI1YCHHA.
1.18. JloBecTw, 110 MHOYKHMHA BCIX TAPHUX YUCEN 3JTIYCHHA.

1.19. JloBectH, 10 MHOKHHA CTCIICHIB YKcia 2, TOOTO {X IS N‘X =2"ne N} 3JIIYEHHA.

1.20. BubepiTh MOPOKHI MHOKHHHU:
a) {XE R |x? :0};
0) {y\ Y € 3aM1XHS cTapa JiiBa};

B) 10}

r) {X‘X € JII0JINHOIO, BiK siKOi nepeBuirye 200 pokiB};

1) fxeRx? —2x+2=0.

1.21. loBectn, mo A =B, sxmo A= {X € N‘X2 —7X+6 =O}, B={16}.

1.22. JloBecTH, 110 iCHYE JIUIIIE OJJHA MHOXHHA, SIKa HE MICTUTh CJICMEHTIB.

1.23. Uu Oyne MHOXKMHA ¢ €IEMEHTOM KJIacy MHOXKHUH:
A={{123},310),(79)}?

1.24. SIxi 3 MHOKHMH @, 0, {0} MOXYTh OYTH ONKCAaHI K KJIAC MHOXKUH?

1.25. Yu noB'sa3aHi MHOKHHM A 1 B CIIBBIIHOIICHHSIM BKIIOUEHHS (SIKIIO TakK, TO
BKaXITh, sIKa 3 HUX € IMJIMHOXXUHOIO APyroi)?

a) A={135}, B={12345};
6) A={{1}{23}.4)}; B={{1}.{23}.145}};
B) A={xeR0<x<5}, B={xeR5<x<7};
r) A={xeN[1<x<5}, B={xeN[2<x<4}.
1.26. 3agani MHOKUHHU:
A={1,35,7}; B={3,5}; E={2}; D={5,7,9}.
BkaxiTh cepen HACTyMHUX CTBEPKEHb CIIPABKHI 1 XUOHI:
a) BC A; 6) BC A; B)EcB;r) BcD; n)DcC A;e)d c B;
XK) EZB;3) BCB;1) A CB.

1.27. B skuX BiJHOIICHHSX M1 COOOI0 3HAXOATHCS HACTYIHI TP MHOKHUHHU:

A={1,3};
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B — MHO’KMHA HEMApHUX JOJATHUX YHUCEJI;
C —MHOKHHA PO3B'SI3KIB PIBHSIHHS x> —4x+3=07?
1.28. U ={1,2,3,...,20 }. 3anmcaru HACTYIIHI i IMHOXHHH U :
A—TIapHUX YHUCEII;
B — KBaJpaTiB YHCET;
C —HeMapHUX YHCEIT;
D —npoCTHX YHCEI.
B sikux BIJTHOIIEHHSX 3HAXOASTHCS 111 MHOKUHU?
1.29. Cxinpku K —eJIeMeHTHUX I IMHOKWH Ma€ MHO>KHHA TTOTYKHOCTI
n(k<n)?
1.30. Hanmumnite BCl MiAMHOKUHUA KOXKHOI 3 HACTYITHUX MHOXUH:
a) A= {X\X € TOJIOCHOIO OYKBOIO } ;
0) B= {y\ye napHe yuciao mix 117} .
1.31. [IlepenumiiTh HACTYNMHI TBEP/HKCHHS, BHUKOPHUCTOBYIOUM  OIeparlii
MHOXUHAMHU:
a) S € MJIMHOXHWHOIO S ;
0) X HaJeXKUThb MHOXKUHI P ;
B) MHOXKMHA Y HE € MiAMHOKUHOIO MHOXUHU X ;
I) MHOKMHA S € IMIJIMHOXHHOIO MHOKUHH T ;
1) z HE HaJIe)KUTh MHOXKHHI Z .

HaJ

1.32. Hamamoiite nmiarpamy BenHa mis uIrocTpallli BIAHOLIEHb MIX HACTYINHUMU

MHOXXHWHaMU:

A={0,1,2,3,4,5}; B={2,3,4,7,8}; C={2,5,7}; D= {1,2,3}.

1.33. 3apmani mHOxuMHHM AB,C,D 13 3amaut 1.21. 3aBepuiite (popmytoBaHHS

HAaCTYITHHUX TBCPAKCHb BCTABJIAIOYHN 3aMICTh KpallOK HpaBI/IJ'IBHi CHUMBOJIN:
A...B; 2...B;{12}...A; D...A; @...C; B...C.

1.34. 3anuuiiTh MHOXXMHM, SIKI OTPMMaHl B pe3yJbTaTl HACTYNHHUX OIepamiid HaJl

MHOXHAHAaMH 3 3amaul 1.32:

a) AuB; 0) AnB;

B) AnC; T)C-A;

n) AnD; e) C-B;

XK) C+D.

CdopmyitoiiTe BIACTUBICTD, IO BU3ZHAYAE KOXKHY 3 OTPUMAaHUX MHOXKHH.

1.35. o MokHa cka3aTy MPO BIJHOIICHHS M)XK MHOKMHaMH A, B,C, iK1 TIpe/IcTaBlIeH1

niarpamamu Benna nHa puc. 1.3. 3anumnite 3a JONOMOIOI0 ONepaiil Haja

MHOKHHAMH BUPa3| JIJII MHOKHH, IIIO BiJIMTOBIIAI0Th 3aMaJIbOBAaHUM 00JIACTSIM:
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Puc. 1.3

1.36. Cepen HACTYITHUX MHOKHUH BKaXKITh TTApU MHOKHH, 1110 TIEPETUHAIOTHCS:
A={xy}; B={124,y}; C={ab,c2}; D={l,xa}; E=0;

F={23b,c}.

1.37. Yn npasja, 1o A—B=B-A? SIKII0 BU BBOXKAETE, 110 B 3araJIbHOMY BHUIIQJIKY 1€
HE BIPHO, TO YM MOKETE BH BKa3aTH YaCTKOBUU BHUIIAJOK, KOJHU I1€ TBEPKCHHS
crpaB/Ky€eThCcsA? Un Take TBEPHKCHHS 3aBXKIU XHOHE?

1.38. 1o mpeacTapiise 00010 MHOXKHHA A— A 117151 Oy Ib-SIKOT MHOKUHHU A ?

1.39. dxmo Ac B, To koo Oyjae MHOkuHA A— B ? Hamamroiite miarpamy Benna.

1.40. Jloenith, o0 A—B =@ TOxI 1 TIILKU TOAI , KOIL ANB=A.

1.41. Hexaii A — MHOXHHA KOpeHiB piBHsiHES X —3X+2=0,a B={0,2}.

3gannite ANB, AUB, A-B, B—A.
1.42. Hexaii A — MHOXMHA 3Ha4eHb QYyHKIIIT
1,x>0;
y =signx =<40,x =0;
-1,x<0,
a B — MHO)XHHA KOPEHIB PIBHSHHS X(X — 1)(X + 2) =0. 3maimite ANnB, AUB,
A-B,B-A, A+B.
1.43. Hexait A — oOnacth BHU3HA4YeHHS (YHKIIT Y= BM , a B — MHOXHHa

pO3B'sI3KIB piBHSHHSA COS X =1. 3Haiinith AnB, AUB, A-B, B-A, A+B.

1.44. Hexaiti A — obmacts BusHauemHs ¢ymkmii y=In(x—1), B — o6macTs
Bu3HaueHHs O¢yHkuii y=+/3-X, C — MHOXHMHA pO3B'A3KiB HEPIBHOCTI

x* -6x+8>0. 3Haiaitb AnB, AnC, BNC, C-A, B-A, A-B, AuC, BuUC,
AuB, A+B, B+C, A+C.

1.45. 31 100 cTyneHTIB aHTJINCHKY MOBY 3Hae 28 CTyneHTiB, HiMmenbky - 30,
¢dpaniy3bKy - 42, aHTIHACBKY 1 HIMEUBKY - 8, aHIINCBKY 1 ¢paHiy3sky - 10,
HIMEIIbKY 1 (paHIly3bKy - D, BCl TpU MOBH 3HaIOTh 3 CTyAeHTH. CKUIbKH
CTYJICHTIB HE 3HAIOTh KOJIHOI 3 TPHOX MOB?
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1.46. 3agana yHiBepcainbHa MHOkHHA U = {a,b,c,d,e, f,g} 1 Tl IIMHOKUHU:

~fabcd}; Q=1{ae}; R={pde f}.

Bunumiite CJIICMCHTHU, K1 YTBOPIOKOTb MHOKMHU!

1) PA(QUR); 2JRNQ;

3y UnP; 4)(PUQ)n(PUR);
5)(PNQ)UR; 6)U n(PUR);

7) (QUR)UO; 8) (PUU)UR;
9PUPNQ); 10) U n(RUP);
11) (P-Q)UR ; 12) (Q+R)UP;

13) (Q+P)R; 14) (U-P)+(Q-R);
15) (PLQ)-(PNQ); 16) (P-R)-(Q-R);
17)RuUQ; 18) (P-Q)+R;
19)(F Q) +(R-P); 20)RNQ)+(P-Q);
21)R-QN(P +R); 22)(UNP)+@Q-R);
23) PU(PNQ); 24) QU(RUL ).

1.47. Bukomnaiite 3aBnaundg 1.35 s U = {X‘O <Xx< 10}, P= {X‘l <X < 6},

= X4 <x<8}, R={X7<x<10},

1.48. JloBeaiTh HACTYITHI TOTOKHOCTI:

ANB)=AUB;
A-(BuC)=(A-B)n(A-C);
(A-B)-C=(A-C)-(B-C);

C)-
(A-B)u(A-C)=A-(BNC) ;
ANBNC=A-(A-(BNC));
An(BuUC)=A—(A-B)n(A-C).
1.49. ITponeMOHCTpYHTE CTIpaBEIJIMBICTh OCHOBHUX 3aKOHIB alre0pyu MHOXHH Ha
TIPUKJIIAII:
u={1,2,345,6,7}; A={1,2,3,4}; B={3,4,5,6}; C ={2,3,6,7}.
Hamartoiite niarpamu Benna.
1.50. JToenite, mo P(ANB)=P(A)~P(B).
1.51. TloOyy#ite P(S), SKIIO:
a) S =1{a}; 6) S=1{ab};B) S={ab,c}.
1.52. Mokaxite, mo B ={C;,C,,C3}, ne C, ={1,3}, C, ={4.,6}, Cc, ={2,5}
€ po3outTsam Muokuan S ={1,2,3,4,5,6}.
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1.53. Hexait S = {p,q, r, S,t,u}. BxaxiTe cepen HACTYITHUX KJIACiB MIMHOXHH

TaKi, SIK1 CKJIaJal0Th PO3OUTTS:

a) {A = {psthA =larfA ={tul};

6) {B; = {p},B, =1a},Bs ={r,u},B, = {s,t}};
B) {C1 = {p.at}hC, =Cy ;

D {fr.sth {p.a} }.of;

n) {{p.q.rstujl.
1.54. Hexaii A — Oynb-siKa HE TOPOKHS BJIacHA IMiIMHOKMHA MHOKUHU U .

TToxaxiTh, mo K1ac b={A A} cknanae po36UTTS MHOKHHH U .

1.55. Hexait U — MHOXWHA HATypaJIbHUX YHCEII
U={123,..}=N.
ITokaxiTh, 110 KJ1ac {Cl ,C,,C3 } e

C, :{X\X:Bn, n=12,...},
C, ={x=3n-1, n=12,..},

Cs = {x\x =3n-2, n=12,...}
CKJIaJIa€ PO30UTTS MHOKHUHH U .

1.56. [ToGynyitTe Bci MOxJMB1 po30uTTst MHOKuHM U = {0,1,2,3} (ix Bchoro 15).
1.57. 3HaliTh NEPETHH MHOXUH KOPEHIB PIBHSHbD:

)X —4x+3=0ix*-3x+2=0;

2) X¥*—2x—3=0i(x+1)(x-8) =0;

3) X*—6x+9=0i|3x| =9;

4) x*-1=0i]2x|/2x =1, x =0.

1.58. 3HaiiaiTh MHOXUHY AOMYCTUMHX 3HAYCHD X:

1)V25-x2 +4/x2 =9 =5; 2) X% +x—12 +/x—1=2;
3) y=+sin? x—2sinx+1; 4) y=sin?v1-x2 +cos?v1—x2;
5)y=4lgcosx; 6) y=v2"5* -2,

1.59. 3anana yniBepcanbna MuHOxuHa U = {1, 2, 3,4, 5, 6} 1 Bimomo, o A, B, C —1ii
miaMHOKUHHA. Ha3BiTh e1eMeHTH MHOXKUHU B, sKII10:
1)A={3,5};,BNC={3};BuC={1,23,4,6};
2Q)ANA=,CUA={6};BuC=UBnC=g
1.60. 3amaHi MHOXWHU:
P={x]|xeN, x <20, x — HemapHe 4ucio},
Q={x|xeN,x<20,Xx—napue yucio},
S={x]|xeN,x<20,x minmurscs Ha 3},
T={x|xeN,x <20, x ginurbcs Ha 4}.
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Ha3BiTh eneMeHTH 3a/1aHuX BHILE MHOXKUH 1 MHOXKHH:
QNT, QNS PNSPNQ;QNSNT.
1.61. 3HaiiaiTh MHOXUHY TOUOK NEPETUHY KPUBHUX:
1) X* +y* =25 (x - 13)* + y* = 144;
2)y =-5x +12 i y = x* - 6x +10;
3) y=x%i x* + y? = 30;
4) y=x*+4 i xy=5.
1.62. Ha sixiif MHOUMHI AaHi PIBHOCTI OyyTh TOTOXHOCTSMU ?

2 2
X 9:x+&3)££jfBiE=ZX+L
X—3 2x+1

4)J§Eﬁ:—x;5)JZE?:X;6)J;E:JXL

1) [{=x;2)
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