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Bl ABTOPIB

,,MaTemMaTruka — I11¢ MUCTCIITBO
PO3B’sI3yBaTH 3a/1a4i,
SK1 pO3B’A3yBaTH HE BMI€l”

Januit mociOnuk wmictuth 3amadl Il eramy (paiionnoro) Bceykpaincpkoi omiMmiamu 3
MaTeMaTHKu, akuil mpoBoauBcs 11 nucronana 2007 poky BignosinHo a0 Hakazy YOH Ne 640 Bin
24.09.2007 p.

OcCoOMUBICTIO TMPEJCTABICHOTO TMOCIOHMKA € Te, M0 A OUIBIIOCTI 3aJad OJIMITaau
MIPOTIOHYEThCS  JIEKUIbKAa CIOCOOIB pO3B’sA3aHHs, OOCAI BUKIAAOK SKHUX IHKOJM CYTTEBO
BIIpI3HAEThCA. Takuil MiaXiJ € HABMUCHUM 1 HI B IKOMY pa3i He mependadae OIIHKHA TOULIBHOCTI
a00 MOPIBHAHHS TOTO YU HIIOTO 3 3aPOMOHOBAHUX METO/IIB.

Hapnaku, OCKiTbKM KOXKHA OJIIMITIaHA 3ajJada €, B JIEIKOMY PO3yMIHHI, YHIKQJIBbHOKO 1
BHMAara€e OCOOJIMBOTO CTaBJICHHS, TO TOJOBHOIO METOK aBTOPIB MOCIOHWMKA OYyJIO «IOHECTH» [0
BUMTENIB Ta iX YYHIB sIKOMOTa OUTbIIIE KOPUCHUX MATEMaTUYHUX 1/Iefl 1 METOJIB Ta MOKa3aTH iX
3aCTOCYBaHHS.

BpaxoByroun GaraTtopidHuil JOCBII BUKJIaAa4iB Kadeapu, HaBEAEMO IMOpPaJy, M0 CTOCYIOThCS
PO3B’sI3aHHS OJIIMITIAIHKUX 33]1a4 3 MAaTEMaTHKHU.

JlocBin moxasye, 1o 0araTo y4yHIB B3arajii HEBIPHO pPO3yMIIOTh YMOBM 3ajjad, HE BMIIOTb
aHaJII3yBaTH 1 4acTO HE PO3yMIlOTh, 1110 O3HAYA€ PO3B’SI3aTH MATEMATUYHY 33Jady — HaMararoThCs
BrajlaTd BIIMOBIb, MPUBHOCITH JOJATKOB1 YMOBHU, PO3IVIAJIAIOTh TPUBIAJIbHI YaCTUHHI BUIAJKHU.
Tomy npu po3B’si3aHHI MaTEMaTHYHUX 3aja4, 30KpeMa OJIMITIaJHUX, IEepLI 3a Bce TpeOa HaBUUTUCS
npooautd AHAJI3 3anadyi, sikuii 10MOMOKE YCBLAOMUTH YMOBY 3aJadl Ta HaMITHUTH LUBIX ii
PO3B’sI3aHHS.

IIpu po3B’si3aHHi OJIIMIIaJHUX 32424 3 MATEMAaTHKHU CJIiI IAM’ATATH HACTYIIHE:

e OmiMmmiaau 3 MaTeMaTUKU MEPEBIPSIIOTh, B MEPIIY YEPry, 3JaTHICTh 10 TBOPUOCTI, YMIHHS
JIOTIYHO MUCJIMTH, @ HE 00’ €M OTPUMaHUX PaHIIIC 3HAHb.
e He Mo)xHa HaBUUTHUCH PO3B’A3yBaTHU OJIIMITIA/IHI (HECTaHJAPTHI) 3a7a4l MUTT€EBO. J{Jis IbOTO
HEOOXI1/IHO HE TUIbKU
O OIaHyBaTH TEBHI NPUHIMIM B MaTEMAaTHIl — JEAKlI MPOCTi, Maibke OUYEBH/IHI
TBEPKEHHS, aKCIOMU a00 METO/U, — SIKI BUKOPUCTOBYIOTHCS B IOBEACHHSX TEOPEM
(npunnun ipixie, ToBeACHHS Bl CYIPOTUBHOTO, IPUHIUI KPAWHBOTO 1 T.[1.).

Ta
O Ourpll TIMOOKO O3HAHOMUTHCA 3 TaKUMHU PpO3JUIAMH MaTEeMaTHUKU SIK meopis
MHOJCUH, MAMeMAmMuyHa 102ika, KOMOIHamopuka, meopis tUMoGipHOCmell, meopis
epagis, 30KpeMa TaKUMHU BaXJIMBUMH TEOpeMaMH €JIEeMEHTapHOi anreOpu sk
TEOpeMH MOAUTBHOCTI Ta MOpiBHAHB, 3 reomerpii — Teopem Crioapra, UYesH,
Menenas, [ITonemes, bpaxmarynTu ta iH.
ane u

! T'opaun P.K. IT0 q0/1K€H 3HATh KaKIblii MAaTIIKOJbHUK. 2-€ U3/., ucnp. — M., MITHMO, 2003 — 56 c.



Bin aBTopiB

O UUIECHIPSIMOBAHO 1 CHUCTEMaTHYHO PO3B’S3yBaTH BEIUKY KUIBKICTh  3ajad,
nmoynHatoun 3 Haunpoctimmx. OXHUH 3 ,,pelenTiB”’ PO3B’s3aHHA MaTEMAaTHYHUX,
30KpeMa OJIIMIIaJHuX, 3anad Oyno chopMyIbOBaHO BIAOMHUM MaTEMaTHKOM 1
negarorom /. [oita®:

»ECJIH BbI XOTHTE HAYYUTHCS IVIABATh, TO CMeJIO BXOJHUTE B BOAY,
a ecJIM XOTHTe HAYYMThCS peliaTh 3aa4M, TO pemaiite ux!”.

e Maibxe Bci oJiMITIaIHI 33/1a491 MOYKHA BITHECTH JIO OJTHOTO 3 HACTYITHUX BHUIIB
O 3ajJadl Ha 00YUCIIeHHS a00 NOPIBHSHHS,
Ha 3HAXO/PKEHHS [IEBHOTO E€JIEMEHTY,
Ha JIOBeJICHHS 200 MOSICHCHHS,
Ha JOCHIKEHHS,
Ha TIePETBOPEHHS 200 MOOYyI0BY
po3dapOyBaHHs Ta po3pi3aHHA Ta iH..
Jljig OUIBIIOCTI 3 HUX B IIKUIBHOMY KypCl BUBYA€THCS BIINOBIIHUN METO/ a00 TEXHIKA.
SKmo K TparuiseTbcs 3ajjadya HE3HaloMOTO BHJY, TO B OUIBIIOCTI BHIIAJKIB
e(hEeKTUBHUM €
pO30UTTS aHO1 3a71a4l HA Mi13a/1a4l, BUJ IKUX € BIIOMHUM a00 K
cpoba nepedopmyitoBaT 3a1a4y (3aMIHUTH il pIBHOCHIBHOIO).
e [lpu po3B’sa3aHHI IMUPOKOTO KOJa 3a7ad AOLUIBHUM € CrIpoda BBEACHHS JOMOMDKHUX
eleMeHTIB (TapaMmeTpiB, JOJAaTKOBUX MOOymoB). Takwil miaxin HA3UBAlOTh METOJIOM
JOTIOMDKHHX €JIEMEHTIB.

O O O O O

Buxnanaui ¢i3uko-marematuunoro Qaxynsrery CUIIY onepxyroTh 6arato 3amurasb, 110
CTOCYIOTHCS pO3B’SI3aHb OJIIMITIAAHUX 33/1a4 3 MAaTEMaTHUKH.

BpaxoByroun 11€ 1 0a)karouu TOMOMOITH YYHSIM 1 X BUUTEJISM Y MIATOTOBIN 0 OJIIMITIA] MU
BH/IA€EMO II€il MOCIOHMK. ABTOpWM MAalOTh HaAil0, M0 BiH OyJe KOPHCHUM HE JIUIIE KEpIBHUKAM
MaTeMaTHYHHUX TYPTKIB Ta iX 3alliKaBJICHUM y4YHSM, a i CTaHe /Ui 0araThbOX 3 HUX MOIITOBXOM JIJIst
OUTBII TIMOOKOTO BUBYCHHSI MATEMATHKH B IIJIOMY.

3ayBaXMMO TaKOX, LI0 3 ICTOpii OJIMIIAAHOTO ,pyXy~ BIIOMO, IO JesKl 3aj1adl skl
MIPOMOHYBAJIUCS, BUMAarajiu OUIbII TIMOOKOTO OOMIPKOBYBaHHS, HDK 1€ MOXJIMBO 3a TOIMHU,
BiJIBE/ICHI HA 3MaraHHs. BoHu cami Ta X y3araJibHEHHS HQAUXAIH B MOJAIBIIOMY A0 JOCIHIHKCHb,
pe3yJIbTaTH SIKUX CTaBaJIM HAYKOBUMHU poOOTaMHU.

Buitbcsi TBOPUTH Ta BHHAXOAMTH B Npoueci po3p’sizaHHs 3agad! 3 HaHIUPIIAMU

nobakaHHsAMH, BUKIaMa4l Kadeapuw TEOMeTpii Ta METOAUKH BHUKIAJAHHA MaTEMaTHUKH
Cr0B’SIHCHKOTO JIep’KaBHOTO MEJaroriyHoTo YHIBEPCUTETY.

25.01.2008

? Ioiia JI. MaTemMaTH4ecKoe oTkpsbiTHe. M., 1970. 452 c.
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YMOBH 3AJAY

YMOBU 3A0AM

6 knac

(15 6aniB) baTbko 1 CHMH BUPILMIM MEPEMIPITH KpPOKaMU BIJCTaHb MIK
JBOMa JIepeBaMM, IS YOTO BiMIMIIIM BOJHOYAC BiJ TOTO K CaMOTO JepeBa.
JloBkuHa KpOKy OaTtbka — 70 CM, CHHA — 56 CM. 3HaWTH BIJICTaHb MK ITUMH
JepeBaMu, SIKIIO BIIOMO, IO TXHI ciiau 30iraucs 10 pasis.

(15 6amiB) Ckinbku Boau Tpeba gomatu A0 600 T PiAMHH, 1O MICTUTh 40%
CoJIi, 1100 BUMIIIOB 12% -i pO3YMH I1i€1 COJi?

(20 6anmiB) JloBecTH, M0 cCyMa ABOX MOCIIJOBHUX HEMAPHUX YUCE TUTUTHCS
Ha 4.

(20 6amiB) Ha gommii 3anmucano uyucio 23. llloxBuauHM 4yuciIo CTUPAIOTH 3
JIOLIKM 1 3alUCYIOTh Ha MOro micue A00yTok Horo uudp, 30uIblIeHUN Ha 12.
[Ilo BUSIBUTBCS HA AOUII Yepe3 TOANHY?

(30 6amiB) VY ximityaTomMy KBajapati 9x9 3adapOoBaHO 19 KIITUHOK. JlOBEmiTh
10, a00 3HaMayThes 1B1 3adapOoBaHl KIITUHKH, IO MalOTh CIUIbHY CTOPOHY,
abo 3HaiineTbcs He 3adapOoBaHa KIITHHKA, J0 CTOPIH SKOi NMPUMHUKAIOTH HE
MEHIIIE TBOX 3adapOoBaHUX.

7 Knac

1.

(15 6aniB) barton komrtyBaB 1,5 rpH. LliHa Ha HbOrO MiABUINYBaJacs 2 pasu
Ha 5% 1Ha 6% , a TOTIM 3HHM3UJIACA Biapa3y Ha 11% . Uu 3MiHuMIacs 11iHa 0aToHa
B TPUBHSIX?

(15 6aniB) CkUIbKM ICHY€ HaTypajJbHUX TPU3HAUYHUX YHUCEJN, SIKI MPU JUICHHI
Ha 8 1arTh ocTauy 37

(20 6amiB) 31 100 y4HIB Jil€l0 28 BHUBYAIOTH AHIJIHCBKY MOBY, 30 —
HIMELIbKY, 42 — (paHIly3bKy, 8 — aHIIICBHKY 1 HIMEUBKY, 10 — (paHIy3bKy 1
aHTJINCBKY, 5 Y4YHIB — HIMEIBKY 1 (paHIly3bKy, 3 — BUBYAIOTh YCI TPH MOBHU.
CKUIbKM y4YHIB BHWBYAIOTh JIMINE AHIJINCBKY, Jnile (paHIy3bKy, JHUIIE
HiMebKy? CKUIBKM YYHIB HE BUBYAIOTH JKOJHOI MOBH?

(20 6aniB) YwuHio Hamicnanu 20 3a7ad. 3a KOXKHY pO3B’A3aHy 3a/auy JaBajd
8§ OaiB; 3a HENMpaBWIbHO pO3B’S3aHy 3HIMaIM 5 OamiB; 3a 3amady, 3a
pO3B’si3aHHS SKOi yuyeHb He OpaBcs, — 0 OamiB. CkUIbkM 3a7a4 crpoOyBaB
PO3B’sI3yBaTH YU€Hb, SKIIO BiH HaOpaB 13 OaiiB?

(30 6aniB) Ilpum sikMx HaTypajJbHUX 3HAYEHHSIX a PIBHSHHSA ax=a+ x+1 Mae
napHi KopeHi?
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8 knac

1. (15 6aniB) [osenith, mo BuUpa3 (a—b)(a—b—6)+9 HEBiL eMHUH mpu OyIb-
AKUX a 1 b.

2. (15 6amiB) VY TpuUKyTHUKY ABC OiceKTpuca 3 BEpUIMHU A, BUCOTA 3 BEPILIUHU
B Ta CcepelMHHUN MEePHEeHAUKYJSpP JO CTOPOHU AB TEPEeTHHAIOTHCS B OJHIN
TouIll. 3HAWIITh BEIMUMHY KyTa 4.

3. (20 GamiB) 3HaliTH, Yepe3 CKUIbKM XBWJIWH IICIAS TOTO, SK TOJUHHHUK
MOKa3yBaB 9 TOJMH, XBWJIMHHA CTPLUIKA HA3[0KEHE FOJIMHHY?

4. (20 6amB) Cyma TpbOX MUIMX YUCET IUIUTHCA Ha 6. JloBecTH, 1m0 ¥ cyma
KyO1B LIUX YMCEJ IUIUTHCS Ha 6 .

5. (30 6aniB) J[loBectu, moO B OYyIb-SIKOMY MIECTHIECATU3HAYHOMY YHCII,
JECSATKOBUN 3aMKC SIKOTO HE MICTUTH HYJIIB, MOKHA 3aKPECIUTH KUIbKa IUQP
TakK, 110 YKUCIIO, IKe BUMIILJIO B pe3yibTaTi IbOTro, Oy/e NoAuIsATucsa Ha 1001.

9 knac

1. (15 6.)3HaiiT cyMy BCiX KOpeHiB PiBHAHHSA x° +3|x—1-7=0.

2
3% I8 +2x.

2. (15 6.)Po3B’s13aTH HEpiBHICTH:

3. (20 6.)HatypanbHi uncma m Ta n Taki, mo (4m—n)(n+m)=6m’. JloBecTH, 10

n IUTUTHCS HA m.

4. (206.)Y TpuxkyTHUKY ABC OicekTpuca AE JOpIBHIOE BiIpi3Ky EC. 3HAWTH
KYTH TPUKYTHHUKA ABC, AKIO AC =2A4B.

5. (30 6.)Y BepmmHax TpPUKyTHHKa HamucaHi yucia 1, 2 1 3. IlotiM koxHe 3
YrceJl OJJHOYACHO 3aMIHMIIM Ha CyMy JIBOX cycinHixX. L{ro omeparito nposenu 1e
JeKUIbka pasiB. Yu Moxke cyma OJepKaHUX TPhOX YHUCET JOPIBHIOBATH
3000000 ?



YMOBH 3AJAY

10 Knac

1. (156.)Ilpun saxux 3HayeHHSX k pIBHSHHS (k — l)x2 + (k + 4)x +k+7=0 wMmae
€IMHUN KOPIHB?

2. (15 6.)Po3B’s13aTH HEPIBHICTH: (x2 —x—2)\/ﬁ20.

x+y+z=3

3. (20 6.)Po3B’s13atu cucremy piBHHHB:{ L,
X +y +z =3
4. (20 6.)Touka M — cepeauna crtoponu BC omykiaoro 4otTupukyTHUKa ABCD,

1
ZAMD =120". JloBeCcTH, 110 AB +§BC +CD = AD.

5. (30 6.)IIpssMOKYTHUK 7x11 po3pi3aii Ha KBaApaTh 2x2 Ta TPUKIITUHKOBI
KyTOUKH (1uB. Mai.). CKUTbKHA BChOTO Qiryp ofepKalid IpH po3pizaHHi?

11 knac

1. (15 6.)Po3B’s13aTH piBHAHHA: COSX-V2—Xx—Xx" =0,

2. (15 6.)3naiitu HANUOUTBIITNN LTH I pO3B’ 30K HEPIBHOCTI:
‘xz —3x—3‘ >‘x2 +7x—13‘.

3. (20 6.)3naiiTn  HaliMeHILIE 3HAYEHHA BUpa3y Z, AKIIO BIIOMO, IO
X
x*—10x+y* =2y +1=0.

4. (20 6.)diaronani omykjoro 4oTUpuKyTHUKa ABCD mnepeTuHaloTbcs B TOYII
E . Bigomo, 110 1iomll TPUKYTHUKIB ABE Ta DCE JOPIBHIOIOTH IO 1, muiomia
yotTupukyTHuka ABCD He nepesuinye 4, AD =3. 3Haiitu BC.

5. (30 6.)B kBagpati 1x1 BiAMITUIN 9 TOYOK, HIiSIKI TPU 3 SIKUX HE JIeKaTh Ha
onH1i mpsmid. JloBecTu, M0 3HAMAYTHCS JBa TPUKYTHUKA 3 BEPIIMHAMU Y IIUX

. 1
TOYKaAxX, IJIONIl JAKHNX HC IMCPCBUIIYIOTH g JJIs1 KOKHOT'O.
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Biaonosial
6 knac
1) 2520 cwm;
2) 1400 rpaMiB BOJH;
4) 16.
7 Knac
1) 3MiHMIIacs, 3MCHIIMIIACS,
2) 112;

3) 13 y4HIB BUBYAIOThH JHIIE aHrAIChKy, 20 — nuine HiMeubky, 30 — mure
¢bpaniy3bky, 20 y4HIB HE BUBYAIOTh KOJHOI MOBH.;

4)  ydenb crnpoOyBaB BupilryBatu 13 3amay, 3 SKUX PO3B’s3aB 6 MPaBHIBHO 1 7
HE MPaBUJIBHO;

5) a=3.
8 knac
2) ZA=060;

1
3) depe3 49ﬁ XBUJIUH.

9 knac

1) I;

2)  xe(-3,0)U(0,+x);

4)  ZB=90°,£4=60",/C =30;
5) Hi.

10 Knac

22
R

2)  (moo—1]UA0F U AT U[25+00);
3) x=1,y=1,z=1;

5)  25;24.
11 knac

1 2-Zat
) { ) 2’ }a
2) x=-5;

3) _2a4;

4)  BC=3.



Po3B’sa3aHHa 3a1au

PO3B’A3AHHA 3A0AY
6 knac
3apgayda Ne1

OCKUIbKY TpU BUMIPIOBaHHI BIJICTaHI MK JepeBaMU OaTbKO 1 CHH BIJIXOJUIIU
BIJl OJIHOTO JiepeBa (Ha3MBaTUMEMO MOTO MEPIIUM JIEPEBOM), TO MEpIIE CIIBMAIHHSA
chiiiB O6aTbKa 1 cMHA BIAOYJIOCS Tepesd MOYaTKOM PYXy BiJl HEPIIOrO 10 JAPYroro
nepeBa.

3a yMOBOIO JOBXHMHA KpOKy OaTbka — 70cM, cMHa — 56cM. Toni apyre
CHIBNAAIHHA iX CIHIiJIB BiAOyneTbca Ha BiacTtaHi H (B HaOpsMKy BiJ MEPIIOro
JepeBa), sika JIOPIBHIOE TAKOMY HAaWMEHILIOMY YHCIY, SIKE OJIHOYACHO TUIMTHCA 1 Ha
70 1Ha 56.

Tomy Bkazana Biacranb H € HaliMeHmuM criutbHUM KpaTHUM (HCK) yucen
70 1 56. 3naitnemo HCK(70,56). Jlnsg mporo po3kiaaeMo BKa3aHI YMcClia Ha MPOCTI

MHOKHHUKU
70 | 2 56 |2
3515 28 |2
717 1412
1 7
1

Takum unaom HCK(70,56)=2°-5"-7' =280. Otxe, apyre criBnamiHHs CitiB

BiI0yJI0Cs Ha BifcTaHi 280 cM Bij MEPIIOro Jepena.

Ockutbku octanHe — JIECATE — cniBnaaiHHs clijiiB BigOynocs OUIsL Ipyroro
JiepeBa, TO BiICTaHb S MK JepeBaMu jaopiBHIOE S =9-H =9-280=2520 cwm.

Taxkum yrHOM, BIJICTaHb MIXK JI€pEBaMU CTAaHOBUTH 25 MeTpiB, 20 cM.
BignosBinb: 2520 cwm.

3apaya Ne2

OckUTbKM Maca 4UCTOi COJi B JaHiil piluHI CTaHOBUTH 40% BiJ 600 TrpamMiB BCIET
PIAMHY, TO Maca YUCTOI COJI, IKa MICTUTLCS B JaHiil piluH1, TOPIBHIOE
600 .
——-40=6-40 =240 rpamis.
100
3po3yMiIo, 110 Micsl AOJIUBAHHS /10 JAHOI PIIMHU BOJIM, Maca YUCTOI COJIl Y HOBIU
piauHi Takoxk Oyjae ctaHoBuTH 240 TpamiB, aje CKIagaTUMe Bke 12% BiJl Macu BCi€i

HOBOI piiuHU. ToMy Bara HOBOT PIIMHU CTAHOBUTUME

% 100 =2000 rpamis.

Takum umHOM, A0 600 TpaMmiB PIIMHU, IO MICTUTh 40% comi, Tpeda nojaaTu
2000 - 600 = 1400 TpamiB BOJIU, 100 BUMIIIOB 12% -i PO3YUH ITIET COJIL.

BianoBiab: 1400 rpamiB BOJIH.
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3apaya Ne3

OCKUTBbKH JOBUIbHE HEMAapHE YMUCIO0 @ MOXKHA MOJaTH y Burisaal 2n—1, To
HACTYIIHE 32 HUM HEemapHe 4yucio b Mae BUJ
a+2=2n-1+2=2n+1.
I Tomy cyma S 1BOX MOCHIIOBHUX HENApHUX YUCEN a 1 b JOpIBHIOE
S=(2n—1)+(2n+1):4n.
3 Toro, mo yucio S mae Bua S =4-n BHUILIUBAE, M0 S TUIMTHCI Ha 4 .
TakuMm yuHOM, CyMa JIBOX MOCIIJOBHUX HENAPHUX YUCEN JUTUTHCS Ha 4.

3apauya Ne4

Jlo mouatky BIIUTIKY Yacy Ha JOMII OyJIO 3amicaHo YUCIO 23.
UYepe3 oAHY XBWIMHY TMICHS MMOYATKy BIJIIKY 4acy (3riIHO 3 MPaBUIIOM
OTPUMaHHS HOBHUX 4YHCEJ, OMMWCAaHUM B YMOBI 3a/laul) HOBE YMCIIO, 3allMCaHE Ha

JIOIIIIIi, TOPIBHIOE 2-3+12=18 (Ha3BEMO I1€ YKCJIO MEPUTUM YUCITIOM).
Yepes Bl XBUIMHU 1-84+12=20 (mpyre uucno);

yepes TpU XBUWINHU 2-0+12=12 (Tpete umcio);

4yepe3 4OTUpH XBWiIMHU 1-2+12 =14 (ueTBEpTE YKCIIO);

yepe3 I’ ATh XBUWIMHU ~ 1-4+12=16 (’siTe uncno);

yepes IICTh XBUIIUH 1-6+12=18 (1rocTe 4KcIoO);

gyepes CiM XBUWINHHU 1-8+12=20 (choMe YuCIIo) 1 TaK Jai.

3po3ymuio, 1o 4epe3 oaHy roauHy (60 XBWIMH), 3TiIHO BeIEHUX
JIOMOBJICHOCTEH 11010 Ha3B YMCE, Ha IO Oy/ie 3amucaHe MIeCTUAECATE YUCIIO.

3 orpumanoi mnocnigoBHocti 18,20,12,14,16,18,20,... uyncen 6adyumo, 110
[IOYMHAKYU 3 IIOCTOTO 4YHUCja, Ipyla {18,20,12,14,16} YOTUPHOX BIOPAAKOBAHUX
YuceN MOYMHAE MOBTOPIOBATUCH. TOOTO: MIOCTE YUCIIO JOPIBHIOE MEPIIOMY, CbOME —
IpyroMy, BOCbME — TPEThOMY, JEB’SITE€ — YUETBEPTOMY, JECITE — I1'ATOMY, OJUHAILISATE
— 3HOBY MEpIIOMY 1 TaK JaJil.

Ockutbku 60=15-12, To MO 3aKiHYCHHIO IIECTUACCATOT XBUWIMHUA TPyMa YUCET
{18,20,12,14,16} nosroputhest piBHO 12 pasiB, a OCTAHHE LIECTHIAECATE YUCIO Oyse

nopiBHIOBaTH 16.
Takum yrHOM Yepe3 OJIHYy FOJAMHY Ha JOIIIIl Oy 1€ 3amucaHo yucio 16.

BignoBian: 16.
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Po3B’sa3aHHa 3a1au

3apaya Ne5

Po3i6’emo nanuii kBajgpaT (po3MipoM 9x9) Ha JEB’SITh PIBHUX KBaJpaTiB
PO3MIpPOM 3x3 Tak, SIK IOKa3aHO Ha PUCYHKY.

1 2 3
4 5 6
7 8 9

Ockibku 19=9-2+1, TO ICHye KBaApaT, SKOMY HaJEXHUTh IIOHAHMEHIIE TpU
3adgapOoBaHUX KITHUHKU (IIpU JOBUIBHOMY po3dapOyBaHHI 19 KIITUHOK B YOPHHIMA
KOJIIp).

[Tokaxemo, 10 NpU ITOBUIBHOMY po3(apOyBaHHI TPbOX 3 AEB’STH KIITUHOK TaKOTO
KBagpary (po3MmipoM 3x3) Mae MiClie OJlHa 3 MOJKJIUBOCTEH, OMHUCAHUX B YMOBI
3aj1aul.

1)  4Kxmo TpU 3 TPbOX KIITHHOK psiaka (abo » croBmus) modapboBaHO B OJUH
KOJIIp, TO ICHYIOTh ABI 3aapOoBaHi KJIITHHKH, 0 MalOTh OJHY CTOPOHY;

2)  SKuO0 ABI 3 TPHOX KIITUHOK psiika (abo >k croBmis) nopapOboBaHO B OAMH
KOJIIp, TO a00 BOHM a00 MarOTh CHUIBHY CTOPOHY, 200 X 0OUJIBI MPUMHKAIOThH 10 HE
3acapOOBaHOI KIIITHHKH;

3)  SKIIO B KOXKHOMY PSAKY (200 3K CTOBIIII) MICTUTBCS piBHO oAHa modapOoBaHa
KJIITUHKA, TO HIAKI /Bl 3 mMo}apOOBaHUX HE MAalOTh CHUIBHOI CTOPOHH, aje 3aBKIU
icHye He nodapOoBaHa KIITHHKA IO CTOPIH SKOi MPUMHUKAIOTh JB1 3aapOoBaHi.

Bci taxi Bunagku 300pakxeHo HUKYE

Do ot 0 ] ]

TakuM uyumHOM, MpU JOBUIBHOMY 3adapOyBaHHI 19 KIITHHOK y KBaApaTi po3MipoM
9% 9 3HAUIYTHCS a00

— AB1 3a¢apOoBaHi KIITHHKH, 110 MAIOTh CHUIbHY CTOPOHY,
a00 X 3HaUJEThCA

— He 3adapOoBaHa KIITHHKA, IO CTOPIH SKOi MPUMHKAIOTh HE MEHIIE JBOX
3acapOOBaHHUX.
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Il myp Bceykpaircrkol orimniagu a mamemamuku — 2007 7 xyac

7 Knac
3apauya Ne1

I cooci0.

1)  Ilicns mepuioro miABUINEHHS LIHU 6aTOHY (BapTicTio 1,5 rpH., abo x 150 xom.)
Ha 5% HOro BapTICTh CTaHOBUJIA
150+150-0,05=150+7,5=157,5 xorm.
2)  Ilicns ppyroro miABUIIEHHS LIHKM OaTOHY Ha 6% MOro BapTICTh CTAaHOBHIIA
157,5+157,5-0,06=157,5+9,45=166,95 xo.

3)  Ilicns 3HMKEHHSA 1IHU 6aTOHY Ha 11% HOro BapTiCTh CTAHOBUTD

166,95-166,95-0,11=166,95-0,89 =148,586 xorm., abo x 1,48586 =1,49 rp=.

TakuM uuHOM, B pe3yidbTaTi JABOX IMOCHIJIOBHUX MiJBHUILIEHb 1 OJHOTO

MOHWXEHHS BapTOCTI OaTOHY, Moro 1iHa 3MeHmmiach Ha 150-148,586=1,414 xom.
3ayBaKuMMo, 10 NMUTAHHS TMPO 3MIHY ILIIHU TOBapy (B TPUBHIX) HE CIIJ
pPO3YMITH SK NHUTaHHS MpO 3MIHY IIJIOI YacTHHA LIHU TOBapy B TpUBHSX!
JIOBUJIbHA TPOILIOBA OJMHULIA TPA€E Ty K camy poJib, SIK 1 Oy[b-fKa OJMHMIIS
BuMipy. Tomy mnuTaHHA TpoO 3MIHY ILIHM TOBapy Iependayae KOHKPETHY
BinnoBias: SMIHMJIACS yu HE 3SMIHUJIACSI.

II cnoci6. (B 3BATAJIBHOMY BUTJIAAI)
Hexait x — modarkoBa 1iHa ToBapy. Ilicis mepmioro migBUINEHHS IIHW TOBapy Ha
: 100+
p% , KOTO BapTICTh CTAHOBUJIA X + X - S WP P (rpomr.on.)
100 100 100

[Ticnst apyroro miJBUILEHHS LIHA TOBapy Ha ¢% , HOTO BapTICTh CTAHOBUJIA

. 100+ p iy 100+p) ¢ :x(100+pj(l+i):x(100+p)(100+q)
100 100 100 100 100 100 100

[Ticist TOHMKEHHS LIIHU TOBapy Ha ( p+ q)% , IOro BapTiCTh CTAHOBUTH

[(100+p)(100+4) (| _p+q)_ (100+p)(100+q) 100—-(p+q)
100 100 100 100 100 100 '

100—(p+
ITokaxemo, 1110 BEIUYnMHa K:(100+pj(100+qj( (p q)]<1.

100 100 100
JIJ1st IbOTO JOCTATHBO MOKA3aTH CIPaBEIJIMBICTh HEPIBHOCTI
(100+p)(100+q)(100—(p +q))< 10° st MOBiINBHHX JDONATHHUX p i ¢
OcKibKu
(100+ p)(100+4)(100—(p+q))=(10* +100(p +¢) + pq ) (100 (p+q)) =
=10°+ (p + q)(lO4 — 104)— IOO(p + q)2 — pq(p + q) +100pq , TO HEepiBHICTh HAOYyBa€
BH/]I

100(p+q)2 +pq(p+q)—100pq>0 a0o Xk lOO(p2 +q2)+100pq+pq(p+q)>0.

13



Po3B’sa3aHHa 3a1au

31 crnpaBenIMBOCTI OCTaHHBOI HEPIBHOCTI JUIsl AOBUIBHUX JOJATHUX p 1 ¢
BUILJIUBAE CIPABEIMBICTh JTOBOJKYBAHOI HEPIBHOCTI.

TakuM 4yMHOM Ui TOBUIBHUX JOJATHUX p 1 ¢, HOBA IlIHA TOBApPY CTAaHOBUTH
K- x, mpuuomy 0 < K <1. I TOMy € MEHIIIOIO 32 TOYATKOBY IIHY X .
BianmoBiab: 3MiHmMIacs, 3MEHIIMIACS.

3apaya Ne2

I cooci0.

Po3i6’emo yci TpuszHauHi yucia (TOYMHAIOYM 3 TEPIIOrO) Ha ,,BICIMKH
MOCJTIIOBHUX TPU3HAYHUX YUCET

{100,101,102,103,104,105,106,107}, {108,109,110,111,112,113,114,115}, ...,
{898,899,990,991,992,993,994,995}, {996,997,998,999}

B xoxH1i Takii ,,BiCIMII” JIMILIE OJHE YMCIIO, & CaMe€ OCTaHHE, MPH JUICHI Ha
BICIM 7a€ B octaui 3.

Ockimpkd  yCIX Tpu3HauHUX uucen piBHO 9Ix10x10=900, 1 wuwucno
900=112-8+4, TO BChOI0 TaKuX ,,BICIMOK~ piBHO 112. KokHa 3 HUX MICTUTD JIMIIIC
OJIHE IIIYKaHE YHCIIO.

I Tomy icaye 112 TpuzHayHUX yucen, K1 IpH AUIEHHI HAa BICIM J1al0Th B OCTayi

TpH.

11 cmocio0.

JloBUTbHE HATypaJibHE YKCJIO X, K€ IPH JIJICHHI HA 8 Jae B ocTadi 3 MOXKHa
noAaTu y BUrisal x =8k +3, ne k — 1ina yacTuHa TpHU JUICHHI YuCia X Ha 8§, sKa
JOpIBHIOE HYIO (K10 1 < x <7) abo % € HATYpaJTIbHUM YHUCIIOM.

OCKUTBbKH IIYKaHUMH YUCJIaMH € TPU3HAYHI YMCJIa, TO MOBUHHA BUKOHYBAaTUCh
Mo/iBiiiHa HEPIBHICTh 99 <8k +3<1000. [Nepenuiiemo ii y BUTIISIAL

8k <997
96 < 8k <997 abo x )
8k > 96
L 97 kg[%}
. 8 . . 8
OckutbkH k HaTypajibHE, TO yMOBa 06 PIBHOCHJIBHA CUCTEM1 (*).
k>-—— k> [9—6} +1
8 8

Haragaemo, mo uepes [q] MO3HAYAEThCS IlIa YacTHHA YHUCiIa ¢ — HaWOLIbIIe

[JI€ YUCIIO, K€ HE TIEPEBUILYE § .
k<124
k=13
OTpUMaHOi cucteMu JopiBHIOE 124 —13+1=112.

Takum yuHoM, icHye 112 HarypanbHuX Tpu3HauHux yucen (104, 112, 120, ...
992), sixi pu AUJIEHHI Ha § Jal0Th OCTady 3.
Bignosinn: 112.

3 cuctemu (*) maemo, 110 { . Toxi 3aranpHa KUIBKICTh HATYpaJIbHUX PO3B’A3KIB

3apaya Ne3
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Il myp Bceykpaircrkol orimniagu a mamemamuku — 2007 7 xyac

1)  3’scyeMo crnovaTKy NUTaHHS: CKUIbKM Y4YHIB BUBYAIOTh TOYHO IO JBI MOBH.
1.1) OckiabKH aHTTHCBKY

AHNT. Him. 1 HIMEIIbKY  BHUBYAIOTh
BCHOTO 8 Y4HIB, 3 SIKUX TPOE
— yCi TpU MOBHU, TO 5 YYHIB
(8—3) BHUBYAIOTH TOYHO B

MOBM —  aHIVIHCBKY 1
HIMEIIbKY.

1.2) OCKUIBKM aHTJIIHCBKY
1 (¢paHIy3bKy BUBYAIOTh
Bcboro 10 y4HIB, 3 Tpoe —
ycl Tpu MOBH, TO 7 YYHIB
(10—3) BUBYAIOThb TOYHO

7Bl MOBH — aHIVIMCBKY 1

(bpaHIy3bKy.
4)—3-7-2=30 1.3) OckiIbKH HIMEUbKY 1

(bpaHLy3bKy BHBYAIOTh

BCHOT'O 5 YUHIB, 3 SIKMX TPOE
— yci TpU MOBH, TO 2 Y4YHI

®pan. (5-3) BHB4arOTH TOYHO MBI
100—(28+30+42)—(10+8+5)+3:20| MOBH  —  HIMENBKY i
(bpaHIy3bKYy.

2)  3’scyeMo Temep MUTAaHHA MPO Te, CKUIbKM YYHIB BHBYAIOTh BUKIIOYHO IIO
OJIHI MOBI.

2.1) OckuIbKM aHTIIHChKY MOBY BChOI'O BHBYAIOTh 28 YYHIB JIIEIO, 3 SIKUX 5
JIMIIE aHMJIMCBHKY 1 HIMEUbKY, 7 — JMILIE aHTJIHCBhKY 1 (ppaHIy3bKy Ta 3 — yci TpH
MOBH, TO JIMIIIE€ aHTJIHChKY MOBY BUBYaIOTh 28 —3—7—5=13 (yuHiB).

2.2) OcCKUIbKM HIMEIBKY MOBY BCHOTO BHBYAIOTh 30 YYHIB JIIEIO, 3 SKUX 5
JUIIE HIMEIBKY 1 aHINHChKY, 2 — JIMIIE HIMELbKY 1 (paHily3bKy Ta 3 — ycl TpH MOBH,
TO JIMIIE€ HIMELbKY MOBY BUBYalOTh 30 —3—2—5=20 (y4HiB).

2.3) Ockuibku ¢paHIly3bKy MOBY BCbOI'O BUBYAIOTh 42 YUHIB JIIEI0, 3 SKHX
2 nuuie QpaHIly3bKy 1 HIMEIbKY, 7 — JIdiie (paHily3bKy 1 aHINIHACBKY Ta 3 — yCl TpH
MOBH, TO Jiuie (ppaHIly3bKy MOBY BUBYAIOTh 42 —3—2—7 =30 (yuHiB).

TakuMm ynHOM, X0ua O OJIHY 1HO3EMHY MOBY BHUBYAIOTh

(13+20+30)+(7+5+2)+3=80 (yuuiB).

I Tomy >x0mHOT 1HO3eMHOT MOBH He BUBYalOTh BChOro 100 —80 =20 y4HiB Jilero.

BinnoBinb: 13 y4HIB BUBYaIOThH JHILE aHTJIHCBKY; 20  y4HIB BUBYAIOThH JIUIIIE
HiMenbky; 30  y4HIB BUBYaIOTh Jinie ppaniy3bky; 20  y4HIB HE BHBYAIOTH
’KOJHOI MOBH.
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Po3B’sa3aHHa 3a1au

3apauya Ne4

Hexait x — yucio nmpaBuiIbHO PO3B’A3aHUX YYHEM 3a/au (3a KOXKHY 3 SKHX BIH
oTpuMaB 8 0ajiB), a y — YHMCIO HE MPaBUWIBHO PO3B’A3aHUX yUYHEM 3aJlad (32 KOXKHY
3 SIKUX BIH OTpUMaB —5 0aJiB).

Toni, 3riIHO 3 YMOBOIO 3aa4i, Ma€ MicIle piBHICTh x -8+ y-(—5)=13.
OcKibKu:

1) yuyenb HaOpaB g0aaTHY KiJdbKicTh (a came 13) 6auiB (11e piBHOCUIbHE
YMOBI 1110 TPaBUWJIBHO PO3B’SA3aHOI0 € MpUHAMMHI 1 3a7a4da, Tomy x >2),

2)  4yucao HaOpaHuX OajiB He € KpaTHMM u4mciay 8 (1€ pIBHOCWIbHE
YMOBI 1110 € npuHaiiMH1 1 3a7a4a po3B’sg3aHa HE BIPHO),

3)  kiabkicTh Beix 3agay — 20,

TO MOBMHHA BUKOHYBATHUCS HEPIBHICTD 2<x+y<20.

Takum YHUHOM, pOSB’SI?)aHHSI IIaHOT 3aL[aqi 3BOAUTHCA 10 pOSB,HBYBaHHH B
HaTypaJIbHUX YHUCIIaX X 1 y HaCTyrIHO‘l. CHUCTCMMU.

x-8+y-(—5):13<:> 8-(x—1)=5-(y+1)
x+y<20 x+y<20

PosristHemMo OUTbIN JETaIbHO PIBHSHHSA 8- (x — 1) =5 ( v+ 1) :
OckinpkH yucia (x —1) 1 ( v+ 1) € HaTypaJbHUMHU, a yncia 8 1 5 — B3aEMHO MPOCTI,

TO CHUIbHE 3HA4Y€HHS Z JiBOI 1 MPaBOi YAaCTUHU IHOTO PIBHAHHA IMOBUHHO OYyTH
HaTypaJIbHUM YHCIIOM, KpaTHUM uuciay 40, ske € HaMEHIIMM CHUIBHUM KpaTHUM
gyucen 8 1 5.

OTxe, criiyibHE 3HaYEHHS Z JIIBOI 1 MPaBOi YACTUHU PIBHSHHSA 8- (x — 1) =5 ( v+ 1)

MoOXke JopiBHIOBaTH Jiniie yuciaam 40, 80, 120 1 1.4

Slkmo Z =40-k, keN, 1o 3 piBasiuns 8-(x—1)=5-(y+1)=40k maemo, mo
x=5+1, a y=8k—1. Ockinbku x=5k+1, y=8k—1 mnoBUHHI 33aI0BOJLHSIOTH
yMOBi x + y <20, TO Ma€ MicCIie HEPIBHICTb

(5k+1)+(8k—1)=13k <20
3BIAKM BUIUIMBAE 110 HaTypayibHe k& Moxke OyTtu piBHMM juiie yuciy 1. Tomy x =6,
y =7 — equHUN pO3B’sI30K TaHOI 3aa4i.

TakuM yuHOM, y4eHb cripoOyBaB po3B’sizyBatu 13 3amad, 3 sSIKUX po3B’s3aB 6
MPaBUIBHO 1 7 HE MPaBUIIBHO.

BignosBiab: 13.
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3apaya Ne5

3anuuieMo JaHe PIBHAHHA ax =a+x+1 y BUNIAAL (a—1)x=a+1.

OCKUTBKM a € HaTypaJbHUM 4YHCJIOM, TO TMpaBa dYacThHa (BHpa3 a+1)
OCTAaHHBOI'O PIBHAHHS OUIbLIE a00 AOPIBHIOE 2 .

1) k1o a =1, To piBHAHHS HAOyBa€ BUJT

0-x=2
1 HE Ma€ KOPEHiB.
2) ko a #1, TO KOPEHEM JIaHOTO PIBHSIHHS € YHUCIIO Xx = a—+1.

a—

3)  OueBugHO, IO NPU a =2 KOPIHb PIBHAHHS JOPIBHIOE 3, aje HE € MapHUM
YHCIIOM.
4)  Ilpu a =3 KOpIHb PIBHAHHS JIOPIBHIOE 2 1€ MAPHUM YHUCIIOM.

1
HC €

5)  Tlokaxemo Temep, 10 NPHU JOBUIBHOMY HaTypajibHOMY a >4 YHUCJIO .
a f—

UJTUM YHUCJIOM.

a+l
JI7 bOTO JOCTATHBO MOKA3aTH, IO NPU HATYPAIBHUX a >4 3HAMEHHUK IIp06y —1
a —

€ OUIBLIMM 3a MOJIOBUHY UYHMCENIbHHUKA, a00, M0 TEX caMe, — MOJBOEHUI 3HAMEHHUK
Ipo0y OUIBIINIA 32 HOTO YUCETBHUK, TOOTO, IO MPHU a > 4 BUKOHYETHCS HEPIBHICTD
2 (a - 1) >a+1.
Po3B’skeMo 1110 HEPIBHICTb:
2(a-1)>a+1e

S2a-2>a+1&
<a>3.
OckinbKu pO3B’SI3KOM HEpIBHOCTI 2(a—1)>a+1 OyayTh yci a>3, To Le i

a+l
O3Hauae, 110 IPU HATYpPAIbHUX a >4 3HAMEHHUK (a —1) Ipo0y ——{ He MOxe Oyt
a —
. o . .- a+1 .
JAUIBHUKOM HOI'O YUCCJIBHUKA 1 TOMy I[p16 —1 HC MOXKC 6YTI/I OUJINM YUCIIOM.
a —

TakuM 4ynHOM, 1aHe PIBHSAHHS Ma€ MapHi KOPEH1 JIMIIE MPU a = 3.

BignoBiab: a=3.
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Po3B’sa3aHHa 3a1au

8 knac

3apauya Ne1

IleperBopuMoO fanuii BUpa3 (a—b)(a—b—6)+9 10 HACTYIIHOTO BUILY
(a=b)(a=b-6)+9=(a—b) —6(a—b)+9=(a—b) -2-(a=b)-3+3* =(a—b-3)’
OcCkiTbKM JTaHUH BHUpa3 € KBaApaToM BUpa3y (a—b-3), TO BiH € HEBi €MHHUM IpH

OyInb-AKUX a 1 b.

3apaya Ne2
B Hexait y TpukytHuky ABC Oicekrpuca AL
KyTa A4, BHUCOTa BH Ta CEepeINHHUMI

NEPICHANKYJSIp /0 CTOPOHHM AB B Toulli M
nepeTHHAIOTHCS B To4uMi O .
Toni 3a BiacTUBICTIO OICEKTpUCH  KyTa

L TPUKYTHUKa Maemo, mo OH =0M . 3Bigku
BUIJIUBAE M0 TPSIMOKYTHI TpUKyTHUKH AMO i
AHO piBHI 32 KaTe€TOM 1 T1IIOTEHY30I0.
y c Ockinbkn OM € 0oJHOYAacHO 1 BHCOTONO 1

MeaiaHoo TpukyTHuka AOB, 1o TpukyTHUK AOB €
piBHOOEapeHuM 3 ocHoBOIO AB. Tomy AO = BO.

TakuM uuHOM, 3 pIBHOCTI BKa3aHUX TPUKYTHUKIB BUIUIMBAE PIBHICTh
BIJIMTOBITHUX KYTIB, a caMe: /ZHAO = ZBAO = ZABO.

OCKUTBKHT ZHAO + ZBAO+ ZABO =90°, TO KOXEH 3 KYTIB

ZHAO,/ZBAO, ZABO nopisutoe 30°. Tomy LA =60".
Bignosigb: £A4=060".
3apgayda Ne3

Ockinpkd 32 100y rOAMHHA CTPUIKa POOUTH 2 MOBHUX O0OPOTH, & XBUJIMHHA —
24 =2-12 noBHUX 000POTIB, TO WIBUIKICTh XBUIMHHOI CTPUIKK Y 12 pa3iB Ouiblia 3a
IIBUJIKICTh TOAMHHOI CTPLIKHU.

Hexait mami R — paaiyc uudepbiaty TolMHHUKA, @ X — MIBUJKICTh TOJUHHOI
ctpuiku. Tomi 27R — nomxkuHa Kona 1udepodaaTy rogMHHUKA ado K BIJACTaHb, SKY
KIHEllb CTPUIKH J0JIa€ 3a MOBHUN 000pOT, 12X — MIBUAKICTH XBUIMHHOI CTPUIKU.

[louaTtkoBa BiACTaHb (JOBXKMHA Jyrd Koda 1udepbdraTty) MDK KIHISMU
XBUIIMHHOI Ta TOAMHHOI cTpinku o 9% ckmamae Tpu uBepTi JOBKMHH Kol
uugepbaara (00 pyx BiIOyBaeThCsl y HANPSIMKY 32 TOAMHHUKOBOIO CTPUIKOIO), TOOTO
3R

S

[lo3naunmo, yepe3 ¢ yac, yepe3 AKUM micias 9-0i roIUHU XBWIMHHA CTpIKa

Ha3JI0)KEHE TOJUHHY.
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TOIIi, 3 YpaxXyBaHHSAM BBCIACHUX ITO3HAYCHb, MA€ MiCI_[e piBHSIHHSI

R R . R
3ﬂT+t-x=t-12x,a6o>K 11Zx=3ﬂT,SB1I[KI/I t= 37

2-11x
: . : 2R =R ,
AJie K MIBUAKICTh X TOJWHHUKOBOI CTPUIKU JOPIBHIOE X = —— = —— 00OPOTIB Ha
R 4 1
roguny. Tomy ¢ = _ SR = 2 roauH. AGo x 2 60 = 540 =49 — XxBWINH.
TR 11 11 11 11
2-11- e

Takum YHUHOM, ics TOro, AK IOAWMHHHUK ITIOKA3yBdB 900, XBUJIMHHA CTpiJIKa

1
Ha3J0’KeHE F'OJUHHY Yepes 49ﬁ XBUJIVH.

BignoBigb: 49% XBWJINH.

3apauya Ne4

I cnocib.
Hexait x, y,z — Bkazani uun uncna. Toxi (x+y+z) =6-k, keZ.
[TimHEeCceMO 10 TPETHOTO CTENeHsI OOMIBI YACTHHU OCTAaHHBOI1 PIBHOCTI.
3 3
(x+y+z) =(6-k)
OcKinbKu (x+y+z)3 :(x+(y +z))3 =x+3x° (y+z)+3x(y+z)2 +(y+z)3 =
=x3+y3+z3+3x2(y+z)+3x(y+z)2+3yz(y+z):
=(x3+y3+z3)+3(y+z)(x2+x(y+z)+yz):
=(x3+y3+Z3)+3(y+z)(x(x+y+z)+yz)=
=(x3+y3+z3)+3x(x+y+z)+3x(y+z)yz,
TO (x3+y3+z3):6-(36k2)—3x(x+y+z)—3x(y+z)yz:
=6-(36k)—6(3kx)—3(y+2)xyz
JI1st TOBUTBHUX ABOX LIUIUX YUCEN ) 1 Z
a6o ix cyma (y+z) ainuTbes Ha 1Ba,

a00 X 1X 100yTOK yz IITUTHCS HA JIBA.
Tonai mpu JOBUIBHUX IUIUX X, ),Z,k BUpa3 3( y +z)xyz 3aBKIM AUTMTHCS HA LIICTh.

Tomy 1 Bupaz 6- (36k3 ) — 6(3kx) - 3( v+ z)xyz OUIMThCA Ha 1IicTh. OTXXe, cyMa KyOiB

BKa3aHUX 4YHCEN IUJIUTHCI Ha 6.

19



Po3B’sa3aHHa 3a1au

II cnoci®.
Iomamo Bupa3 x° + y° +z° y HACTYIHOMY BUIJIAI
Pyt =x+y 42— (x+y+z)+(x+y+2)=
=(x3—x)+(y3—y)+(z3—z)+(x+y+z):
x(x —1)+y(y —1)+Z(22—1)+(x+y+z)=
( )(x+l) ( )y(y+1) (z—l)z(z+1)+(x+y+z).
3BIIKH

¥ +y +z :(x—l)x(x+1)+(y—l)y(y+1)+(z—1)z(z+1)+(x+y+z) (*)

3ayBaKUMO, 110 3 TPbOX MOCTIJOBHUX IUIMX YHCEJI OJHE 3aBXKIU JUIUTHCS Ha

TpH, 1 IPpUHANMHI OJHE NUIUTHCS Ha JBa. ToMy MOOYTOK TPbOX MOCIIJOBHUX IUIUX
YuCeJl 3aBXKAU JAUTUTHCS Ha IIICTh.

OTxe, KOXEH 3 NepIIuX TpbOX JOJAHKIB MpaBOi YacTHUHH piBHOCTI (*)

NUMTBCS. HA WCTb. 3@ YMOBOK OCTaHHIH NOAaHOK — BHpa3 (x+y+2z) — Takox

JUTATHCS Ha MICTh. | TOMy mpaBa yacTuHA piBHOCTI (*) a pa3oM 3 HEIO 1 JIiBa YacTHHA
— BUpa3 X+ )’ +2° — JUIUTHCA HA IIICTh.

Binbime Toro, 3 piBHOCTI (*) BMIUIMBae, MmO cymMa KyOiB Xx°+3° +2z° TphoX
HUTUX YUCEN JUIMTHCS Ha IICTh TOAI 1 JIUIIE TOJI, KOJHM Ha IIICTh JUIUTHCSA CyMa IHMX
YHCell.

3apaya Ne5

He Baxxko nepeBipUTH, 1110
111111=1001-111; 222222 =1001-222; 333333=1001-333
444444 =1001-444; 555555=1001-555; 666666 =1001-666
777777=1001-777, 888888 =1001-888; 999999 =1001-999

OCKUIbKY JECATKOBUHM 3alKC IIECTUIAECATU3HAYHOTO YHUCIIA HE MICTUTh HYJIIB,
TO 3 Toro mo 60=9-6+4 BurMBae, 110 NpUHAWMHI OJHA 3 JIeB’ATU (HEHYJIbOBHX)
uudp TOBTOPIOETHCS IIOHAiMeHIIe ciM pa3iB. ToMy MOXXHa BUKPECIUTH
moHanoube 54 1udpu AOBUIBHOTO IMIECTUACCATHU3HAYHOTO YKCJIA Tak, MO0 B
pe3ysibTaTi YTBOPWJIOCS YHUCIO 3 IIECTH OJHAKOBUX LUDP, SIKE OYEBUIAHO BKE
nimtbes Ha 1001.
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Il myp Bceykpaircrkol orimniagu a mamemamuku — 2007 9 xnac

9 knac

3apauya Ne1

. . 2 .
3a BJIACTUBICTIO MOJYJISl 1aHE PIBHAHHA X +3|x—l| —7=0 MOXHa 3aMIHUTH
PIBHOCHJIBHOIO CYKYITHICTIO JJBOX CHUCTEM

{x2+3(x—1)—7=0

x—120
X -3(x-1)-7=0
x—-1<0

Po3B’sxemMo OKPECMO KOXHY 3 IUX CUCTCM:

{xz+3(x—1)—7=0<:>{x2+3x—10=0<:>{(x—2)(x+5)=0

Sx=2;
x—1>20 x>1 x>1

S x=-1.

2 1\ _7— 2 4 _4) =
{x 3(x-1)-7 OQ{x 3x -4 O@{(x+l)(x 4)=0
x—1<0 x<1 x<l1

TakuMm uMHOM, PO3B’sI3KaMU JITaHOTO PIBHAHHA € yucia 2 1 —1. OdeBuaHoO, 110
ix cyma JIopiBHIOE 1.

Bignosigb: 1.

3apaya Ne2

I cooci®.

x*+3x

OueBuaHO, IO JaHa HEPIBHICTb <+/18 +~/2x Mae cMuCIH JTHIIE 32 YMOBH

X
x # 0. Tomy BOHa piBHOCHJIbHA HEPIBHOCTI X +3 < /18 + J2x , x#0.

Po3B’s5KeMO  NiHIHHY HEpiBHiCTh  x+3<+/18 ++/2x, BHKOHABIIM PIiBHOCHIIBHI
MEePETBOPEHHS:

x(l—ﬁ)<\/ﬁ—3
x(1-42) <32 -3
H(1-47)<3(v2-1)
—x(\/z—l)<3(\/§—l)

-x<3
x>=3
Ockinbku x # 0, To po3B’si3KaMu JJaHOT HEPIBHOCTI OYAYTh X € (—3,0) U (0, +oo) :
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Po3B’sa3aHHa 3a1au
II cnioci6.
Ockinbku 18 ++/2x=+2-3> +12x=+2(x+3), To naHa Apo6GOBO-pallioHaNbHA

x* +3x

HEpIBHICTh <18 +/2x HaOyBae BUJ

<0.

x(x+3)_\/§(x+3)<0 460 K x(x+3)—\/§(x+3)x

x(x+3) (1 ~\2 )
X
OCKUIBKH YHUCIIO (1 -2 ) <0, TO OCTaHHS HEPIBHICTh PIBHOCHJIbHA HEPIBHOCTI

x(x+3)

X

3BiaKH <0.

x+3>0 x>-3

>0, sika, B CBOIO Yepry, piBHOCHJIbHA CUCTEMI { . 3BIIKHK {

x#0 x#0

OT1xe, po3B’sI3KaMU JIaHOT HEPIBHOCTI OYIyTh X € (—3,0) U (0, +oo) :

BianoBiab: x e (—3,0) U (0, +OO) .

3apaya Ne3

I cnocib.
[lepeTBOpUBIIHN 3a/1aHy PIBHICTh, OTPUMAEMO (4m — n)(n + m) = 6m” a60 x
Amn +4m* —n*> —mn—6m* =0, 3Bigku 3mn—n> —2m* =0.
BukoHaeMo TOTOKHI MEPETBOPEHHS Y JIiBI YaCTUHI OJE€P:KaHOi PIBHOCTI
3mn—n®—-2m’ =2mn+mn—n’—2m’ :(2mn —2m2)+(mn—n2):
=2m(n —m)—n(n—m) :(2m—n)(n —m).
Ockinbku (2m—n)(n—m)=0, 10 abo n=2m, abo x n=m. A 1e i o3HaYa€, IO

YHUCJIO 1 JUIATHCS HA M.

II cnoci0.
. . 2
IleperBopuMO naHy piBHicTb (4m —n)(n+m)=6m’ 10 HACTYIHOrO BUIIIALY.
2 2 2
d4mn+4m” —n" —mn =6m~ abo K
2 2
n=3mn+2m° =0.
Po3risitHeMo OCTaHHIO PIBHICTb, SIK KBaJlpaTHE PIBHSAHHS BIIHOCHO 3MIHHOI 7.
Toni 3a Teopemoro Bieta, MatoTh Miciie piBHOCTI:
n,+n, =3m,
2
n -n,=2m".

3BiAKU 1, =m, n, =2m.

Takum uYuHOM, HaTypajdbHI m 1 n, Kl 3aJI0BOJILHSIOTH JaHI PIBHOCTI
2 .
(4m—n)(n+m)=6m> € TakKuMH, IO YUCIO 1 TUIATHCS HA /M.
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Il myp Bceykpaircrkol orimniagu a mamemamuku — 2007 9 xnac

3apaya Ne4

Hexait ABC — naHuil TpUKYTHUK, AE OicekTpuca KyTa A 1 BUKOHYIOTHbCS PIBHOCTI
AE =EC 1 AC =2AB . 3HaliIeMO KyTH TPUKYTHHKA ABC .

I cnoci0.

Hexaii AB=x, tomi AC=2x. 3a
YMOBOIO AE = EC. 3a BIaCTHUBICTIO OICEKTPHUCH
KyTa TpPUKyTHMKa Ma€ MICLE€ PIBHICTh
AB:AC=BE:EC. 3sinku EC =2BE.

Posrasinemo tpukytHuku BCA 1 BAE .
Bonu noaiOHi 3a ABoMa kyramu. Tomy

BE AB . .
— =-— 3Binku 4B’ = BE - BC . Ockinbku
AB BC

BC =3BE, To mae micue piBHicTh x° = 3BE”’.

B

X
Toni BE = , BC=—. 3 tpuxkytHuka ABC 3a TEOpeMOI0 KOCHHYCIB MaeMO
5 NE

PIBHICTD AC? = AB> + BC* —=2AB-BC -cos ZB . ToMy, 3 ypaXyBaHHSIM BBEJICHHX

3x

. . 2 2 2 1

[MO3HAY€Hb, MAEMO pIBHICTL  4x" =x" +3x" —2x —\/_ -cO0s ZB. 3BIAKM BUIUIMBAE,
3

mo cosZB=0, 1 Tomy £ZB=90". Ockinbku LA=2/C 1 LA+ZC=90", TO
ZA=60",£C =30".

11 cmoci0.

Hexait AE =2y, tomi EC=2y.

OCKIIBbKH AB:AC=1:2, TO 3a
BJIACTUBICTIO  OICEKTPUCH KyTa TPUKYTHHUKA
(AB:AC=BE:EC)maemo, mo BE =y.

Ha mnpomeni 4B Bin TO4Ykd B BIAKIAAEMO
BIIPI30K BA'= AB 1 po3risHeMO oJep>KaHui
TpukyTHUK A'AC.

Ockinbku CB —wmeniana aA'AC 1
BE:EC=1:2,710 Touka E — TOYKa NEPETUHY
menian aAA'C.

3a nobynoBoto AA'= AC, AE OGicextpuca

C kyra 4. Tomy npsima AE € nepneHIuKyIspHOIO
ctopoHi A'C piBHOOenpeHoro aA4' AC .
Hexait AE(1A'C =E"'. Toxi 3a BiactuBicTio Memianu EE'= y

Tpuxkytauku ABE 1 CE'E piBHI 32 IBOMa CTOPOHAaMHU 1 KyTOM MK HUMHU.

3Binku Maemo, mo CA'=2CE'=2x. 1 tomy aA'AC € npaBWIBHUM TPUKYTHUKOM.

3Bigku BummBae, mo LABC =90°, ZBAC =60°, LACB =30".

A 2x
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Po3B’sa3aHHa 3a1au

111 crocio6.

Onyctumo nepneHaukyinsip FEH  Ha
ctopony AC . OCKUTbKH 32 YMOBOW AE =EC,
To TpukyTHUK AEC piBHOOeapeHuii. Tomy
AH =HC =x.

Posrnsinemo tpukytauku ABE 1 AHE :

B

AB=AH =x; AE — chouibHa CTOpPOHA;

/BAE = ZHAE 3a YMOBOIO. Otxe,

4 H TPUKYTHUKH PiHI 32 JBOMA CTOPOHAMH 1 KyTOM
2x c  Mix aumu. Tomy ZABC =90°.

B npsamokyTHOMY TpuUKyTHUKY ABC
KateT AB BABIYI MEHIIUH 3a rinorenysy. [ tomy ZACB =30".
Taxum unHOM, 90°,60°,30° — 1IIyKaH1 KyTH JAHOTO TPUKYTHHUKA.

Bignosigb: /B =90",Z4=60",2C =30".

3apaya Ne5

OueBngHo, mO cyMa S, 4YuMceldl Yy BEpIIMHAX JaHOIO TPUKYTHUKA JO
3A1MCHEHHS 3aMiH JOpiBHIOE S, =1+2+3=6.

[Ticns mepiioi 3aMiHU YKCEN y BEpIIMHAX TPUKYTHHUKA HA CyMYy JBOX CYCLIHIX,
HOBa cyma S, (cymMa HOBHX 4YHCEI Yy BEpIIMHAX TPUKYTHUKA) CTAaHOBUTH
S, = (2 + 3) + (1 + 3) + (1 + 2) =12=6-2=5,-2. OcTaHHE TaKOX BHILIMBAE 3 TOIO
(bakTy, 1110 B HOBY CyMY B SIKOCT1 JIOJaHKIB PIBHO JBiUl BXOJWUTh KOKHE 31 CTapux
YHCEll.

Toni o4eBHIHO, IO TS APYToi 3aMiHM HoBa cyma S, =2-S, =S, -2° =6-2°.
I rak pani. ToOTo, micis # -0i 3aMIHM HOBa 7 -Ta CyMa S, CTAHOBUTUME

S =6-2".

Takum uyMHOM, JaHa 3ajada 3BOJUTHCS JO 3’ACYBaHHA MUTaHHS MPO
PO3B’SI3HICTD PIBHSAHHA 6-2" =3000000 B HaTypaJbHMX 4YHciax. To0To, [0
3’sCyBaHHS NMHUTAHHA, YW ICHYE€ TaKe HaTypajbHE 7, MPU SIKOMY BHUKOHYyBajach Ou
BKa3aHa PIBHICTb.

OcCKiTbKH TpaBa YaCTHHA PIBHAHHS 6-2" =3000000 AUTUTHCS HA 5, a JiBa HOro
yacTUHa 6-2" MpU JOBUIBHOMY HAaTypaJbHOMY 7 HE JUIMTbCI HAa 5, TO BKa3aHa
PIBHICTh HE MOXJIMBA IIPH KOJJHOMY HATypaJbHOMY 71 .

ToMy 3a3HaueHa B yMOBI 33/1a4i cymMa HE MOK€ JIOPIBHIOBATH YUCITy 3000000 .

Bignosiab: Hi.
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Il myp Bceykpaircrkol orimniagu a mamemamuku — 2007 10 xnac

10 Knac

3apauya Ne1

JlocnipKkyBaHe piBHSHHS (k — 1) x*+ (k + 4) x+k+7=0 B 3aJeXHOCTI BIJI
napaMeTpa k Moxxe OyTH PIBHSHHSIM MEPIIOTO a00 IPYroro CTEneHsl.

Hexait k=1, Tomi naHe pIBHSAHHA € JIHIMHUM pIBHAHHSIM 1 HaOyBae BHUJ
5x+8=0. 3BIAKH MaeMo, IO X =—8/5.
Taxkum 4HOM TIpH k =1 MaEMO €TUHUN KOPIHb x = —8/5.

Hexait Teniep & = 1. Toni gaHe piBHSHHS € KBaIpaTHUM 1 Ma€ OJUH KOPiHb (JBa
PIBHUX KOPEHI1) KOJIU TUCKPUMIHAHT JOPIBHIOE HYJIIO.

D=(k+4) -4k -1)(k+7)=-3k-16k +44=0.

Po3B’sa3ytoun pisHsHHA —3k° —16k +44 =0, oxepsxumo, mo k=2 abo k=-22/3.
ToMy y BUNaaKy KOJH k # 1, 1aHe PIBHSAHHS Ma€ €IMHUN KOPIHB JuIle npu k =2 abo
k=-22/3.

BignoBigb: {1;2;—2—32}.
3apavya Ne2

(x+D(x-=2)=0

(xz—x—2)Vx2—x20 S (x+D)(x-2)Jx(x-1) 20 < {x0ﬁ4)>0 =

x(x—-1)=0
[ x<-1
x=2 x<-1
x<0 X
= =

x>1 x=0

x=0 x=1

x=1

Bi,q;wBinb: (—oo;=1]U {0} U {1} U[2;+0).

3apaya Ne3

x+y+z=3
JloiaBUIu 10 Ipyroro piBHSHHS CUCTEMHU 4 TEepILE, TOMHOKEHE Ha —2 , OJIEPIKUMO
pyrorep X +y +z2 =3
xX+y+z=3 x+y+z=3
&
X =2x+y =2y+z°-2z=-3 X =2x+1+y* =2y +142z7-2241=0
Y Y Y Y
=1
xX+y+z=3 *
& 5 ) ) &qy=1.
(x-1D)"+(»y-D"+(z-1)"=0

=1
BignoBiab: x=1Ly=1;z=1.
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Po3B’sa3aHHa 3a1au

3apauya Ne4

Hexaii 4BCD — 3amaHMil YOTHUPUKYTHHK, M cepeauHa BC. 3a yMOBOIO
ZAMD =120° . Hexaii mami ZAMB =¢, To11 ZDMC =60°—¢.

[ToOynyemo Touku B'1 C' CUMETpUYHI TOYKaM B 1 C BIIHOCHO MpsIMUX AM 1
DM BignosigHo. Toxi MB'=MB, MC'=MC . 3BiaKu MB'=MC'.

Ockinbku ZAMB+ 2ZDMC =60, T0 ZB'MB+ /C'MC =120". Tomy £ZB'MC'=60".
Takum 4YMHOM TPUKYTHUK B'MC' € piBHOOEAPEHUM 3 KYTOM MPH BepIIuHi 60°.

BC

ToMy TpukyTHUK B'MC' pIBHOCTOPOHHIN. 3BiakU B'C'= MB'= MB ==

PosrmsaaeMo 3amkHeHy JlamaHy AB'C'D. O4YeBUAHO, MO CHPABIKYETHCS

C

HEpPIBHICTh

AB'+B'C'+C'D = AD.
Ockinbku AB'=AB 1 DC'=DC, TO
JUIsL CTOPIH JAHOr0 YOTHPUKYTHUKA

JIOBEJIEHO HEPIBHICTb

AB+%BC+CD2AD.

ITpu 4oMy, PIBHICTh
JOCSTA€EThCA Y TUX BUIAJKAX, KOJU
TOYKU B'1 C' HaJleXaThb BIAPI3KY AD
1 33JI0BOJIBHSIIOTh YMOBaM:

B'e[AC'], C'e[B'D].

HpI/IKJIaIIOM YOTUPUKYTHHUKA, IJIA SAKOTO

| . . ‘o ‘o
B ! . C JOCATAETHCS PIBHICTH Y OBEJCHIN (HECTpPOTii)
HEpIBHOCTI, MOXe OyTu  piBHOOeapeHa

Tpanenis 3 Kyrom 60° mpu GinbIIiii OCHOBI,

: | i D nopxwma sxoi BTpuui Oinemra 3a  GiuHy
CTOPOHY.

JIOBUTbHUN 1HIIWNA YOTUPUKYTHUK, JJIA SIKOTO JOCSTA€ThCS BKa3aHa PIBHICTh

MOZKHa HO6YIIYBaTI/I HaCTYITHUM YHHOM!

[loOynyemo xonio Ha Biapi3ky BC sk Ha
niametpi. Hexait M — cepeguna BC, a
Toukd B' 1 C' Takli TOYKH KoOja, IO
3aJI0BOJIHSIIOTH YMOBAM:

1) ZB'MC'=60";

2) Touku B' 1 C' nexarb B
OJIHIM MIBIUIONIMHI BITHOCHO TIpsiMoi BC
[IpoBenemo GicekTpucu KytiB BMB' Ta
CMC' 1 Hexall BOHU NEPETUHAIOTH MPSAMY

B'C' BignosingHo y Toukax A 1 D. Togi ABCD — niykaHuii YOTUPUKYTHHK, JJIs
SIKOTO JlocsiraeThesl piBHICTE AB +0,5-BC+CD = AD .
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3apaya Ne5

Hexait pany ¢irypy (y BHUIVISAI KIITYATOrO MNPSAMOKYTHHKA po3mipoM 7x11)
pO3pi3aHo Ha:

X KBaJpaTiB po3MipoM 2 x 2, T00TO, BIryp BUIY

Ta

Y TPUKIITUHKOBHUX ,,KYTOUKIB”  TOOTO, Qiryp BUIY

1) 3 Toro, mio 4yKMcio 77 He AUIMTbCA HI Ha 3, HI HA 4 BUIUIMBAE, MO X, y —
HaTypasibHI yucia (Hi X, Hl y HE MOXYTb OyTH PIBHUMH HYJIIO).

2)  Tlodapbyemo mpsIMOKYTHHUK y criociO, BKa3aHWi Ha pUCYHKY (24 Oumx, Ta 53
YOPHUX KIIITUHOK).

OuyeBUIHO, IO KOKEH 3 X KBaJpaTiB MICTUTh TOYHO:
1 6iry KIITUHKY Ta 3 YOPHHUX KIITHHOK.
Koxen 3 y ,,KyToukiB” abo

a) HEe MICTUTh OUTMX KIITHHOK,

1 TO/1 HeXall z — KIJIBKICTh TaKHX KyTOUKIB, a00 Xk
0) MICTUTh TOYHO 1 OUTY 1 2 YOpPHI KIITHHKU.

Takux KyTOuKiB TOJ1 Oyne y—z.

x1+z-0+(y—2)-1=24
x-3+z-3+(y-2z)-2=53"
KOXKHA 3 SIKMX € 0e3MocepeHIM MIAPaxXyHKOM BIAMOBITHO OUTUX 1 HOPHUX KIIITUHOK.
x+y—z=24 x+y=24+z>24 (%)

abo x .

4x+3y =77 (**)

3)  He Baxko mepeBipuTH, 10 PO3B’SI3KaAMU (x, y) piBHSHHSA (**) B HaTypaJIbHUX
YUCJIaxX € BUKJIIOYHO Iapu (2,23) , (5,19), (8,15) , (1 1 1) , (14,7) , (17,3). Ane

yMOBi (*) 3a7J0BOJIbHSIOTH JIMIIIE TEPIITi JBa PO3B’ I3KHU.
4)  Hwxkue HaBeaemMo TNpPHUKIAAH, 1€ pealizoBaHUMH € Habopu ¢iryp, 1m0

BIJIMOBIAIOTH TTapam (2,23) 1 (5,19)
LA
- |

|

IJ;II IJ;II

Toni, 3po3ymisio, 110 NOBUHHI BUKOHYBaTUCh PIBHOCTI {

[Ticnst crpolieHs MaeMo
3x+2y+z=353

L] L]

Binnosinb: 25; 24.
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11 Knac
3apgayda Ne1
S )
2—-x-x>=0 x=-2 x=1
cosxV2—-x—x'=0< | [2—x—2>0< o |x=-2
cosx =0 —2<x<l ="
X=—+naxn,ne”’ L 2
BignoBinb: {—2;—%;1}.
3apgaya Ne2

I cooci0.

[TlitHecemo 1o kBaapaTy OOWMIBI YaCTUHU HEPIBHOCTI ‘xz —3x - 3‘ > ‘xz +7x—13| ta

BUKOHAEMO TOTOXKHI MEPETBOPEHHS:
¥ =3x=3> ¢’ +7x—13 <
<:>|x2 —3x—3|2 >|x2 +7x—13|2 =S
= (x2 —3x—3)2 > (x2 +7x—13)2 =S
<:>(x2 —3x—3)2 —(x2 +7x—13)2 >0
= ((x2 —3x—3)—(x2 +7x—13))((x2 —3x—3)+(x2 + 7x—13)) >0

& (-10x+10)(2x” +4x-16)> 0 <

=N (—x+1)(x2 +2x—8) >0

< (x-1)(x-2)(x+4)< 0=

x<—4
< L <x<2
3BIAKM BHIUIMBAE, 10 HAHOLIBIINM IIUTUM YUCJIOM, SIKE 3aJ0BOJIBHSIE OCTAHHIN

CYKYITHOCTI (€ pO3B’sI3KOM JaHO1 HEPIBHOCTI), Oy/1e 4uCiIo -5.
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11 cnocio6.

3a BU3HAUYCHHSIM MOIYJIA Ma€EMO HaCTyHHi piBHOCI/IJ'IBHi Iepexoau

‘x2—3x—3‘>‘x2+7x—13‘<:>

i ‘x2—3x—3‘>x2+7x—13
x*+7x-13>0

‘x —-3x- 3‘ x +7x— 13)
| X *+7x-13<0

(x> —3x=3>x>+7x—13 -
X +7x=1320 ‘210">‘10 x<l1
¥2_3x-3>0 x +7x-13>0 X +7x=13>0
) ) x'=3x-320 X2 —3x-3>0
—(x —3x—3)>x +7x-13 5
) x"+2x-8<0 (x+4)(x—-2)<0
~13>
x2+7x 130 x*+7x-1320 X2 +7x-1320
¥ o3x=3<0 —x*+3x+3>0 —x*+3x+3>0
< 2 2 < N ad
—(x —3x—3)>—(x +7x—13) 10x>10 x>1
X2 +7x-13<0 —x*=7x+13>0 —x*=7x+13>0
x*=3x-3<0 —x*+3x+3>0 —x*+3x+3>0
24 2x— x+4)(x=2)>0
x2—3x—3>—(x2+7x—13) X +2x-8>0 ( , X )
—x*=Tx+13>0 —x"=T7x+13>0
x*+7x-13<0 5 5
x°=3x-3>20 x " =3x-320
x*=3x-3>0 L
[(x<1
x> +7x=13>0
(x+4)(x-2)=20 [ (x<-4 .
x+4<0
(x+4)(x-2)<0 x> +7x=13>0
(x+4)(x+3)-2520 [
x> +7x=13>0 l<x<?2
l<x<?2
x>1 X' +7x-1320 )
= = = x“+7x-1320 Sllkx<k2 <
x>1 1<x<?2 )
5 x“+7x-13<0
—x"=7x+13>0 X’ +7x-13<0 4
x+4<0 [ X<~
(x+4)(x-2)<0 x<—4
(x+4)(x+3)—-25<0
(x+4)(x-2)>0 —x*=Tx+13>0 -
—x*=7x+13>0
x<1

Oyne uucio —5.
BignoBiab: -5

S xe(—wo;—4)uU(L;2)
Takum yuHOM, HaWOUIbIIE L€ YMUCIO, SKE 3aJOBOJBHSE JaHiil HEpPIBHOCTI
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3apaya Ne3

I coci6

Y [lepeTBOpUMO 3aJjaHe PIBHSIHHSA
x> =10x+y*—2y+1=0 3 1BOMa 3MiHHHMH
710 BUTJIAY:

(x=5)+(y—=1)*=25.
OcTanHe pIBHSHHS 3aJla€ Ha IUIOLIMHI KOJIO 3
LEHTPOM B TOYIII (5,1) 1 pajilycoM piBHUM 5.

1
0 Bupazumo 3 1bOro piBHSHHS y K
¢byHKIIIO Big X. A came:
4 |y =1 =25-(x-5)".

Ilepen poO3KpUTTSIM MOy 3ayBa)KUMO, IO JJISI 3HAXOJKEHHS HAWMEHIIOTO
3HA4YECHHS BHUpa3y R Tpeba po3riigiaTu Ty YaCTUHY KOJIa, JIe y IpuiiMae BiJl €MHI
X

3HAYCHHS, OCKUIbKU 3HAYCHHS X JUIS JOBUIBHOI TOYKHU JIAHOTO KOJia 3aBXIU JOJaTHI.
ToMy 3 oCTaHHBOT PIBHOCTI 3 MOJIYJIEM MAEMO, IO y =1—4/25—(x—5)* .

1-4/25-(x-5)*

Posrnsaemo ¢yHKIIi0 qo(x):X: Ta 3HAMJAEMO 11 HANMEHIIE
X

X
3HAYEHHSI Ha BIIPI3KY [5—2\/6,5+2\/g], KIHIIl SIKOTO € PO3B’sA3KaMU PIBHSHHS

x> —10x +1=0 (abcrucaMy TOYOK MEPETUHY KOJIa 3 BicClo OX ),
3HaiiieMo noxiaHy GyHKIil @(x):

&_1 [25 —(x = 5)?
25— (x-5)° " (=) _5x—w/25—(x—5)2

¢'(x) = =
x* J25—(x=5)2x
3HalIeMO KPUTHUYHI TOUKHU: 5x—4/25-(x-5) =0
& 25— (x=5)" =5x & 25— (x—5)* =25x7 <:>x(13x—5)=0<:>x=%

OcKUIbKH ¢ (%) <@ (5 -2J6 ) =g (5 +26 ) , TO B TOUIll x = % , QYHKIIIs IpHUiiMae cBO€

2
o - /25—(53—5) -
e e
13

HaMMEHIIIE 3HA4YCHHA, AKC IIOpiBHIOC 3 5
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II cnocio
R Bupaszumo koopaunatu (x,)) ITOBUIbHOT
Y Touku M pmaHoro koma (x-5)°+(y-17>=25
yepes ACsIKy TPETIO 3MIHHY.
A came, Hexal M(x,y) — HOBUIbHA

TOYKa JAHOro Kona 3 LeHtpom B touni O'(5,1)
1 pagiycom R =5. TlodHauumo uepe3 ¢ KyT

MDK paniyc-Bektopom O'M  Touku M i
nomatHiM  HampsmMkoM oci OX . Tomi
OYEBHJIHO, 1110 KOXKHA Touka M (x,y) (1aHorO)

KOJa OJHO3HAYHO BU3HAYAETBCA KyTOM [,
0<t<360°.

IIpu yomy:
nepiia KoopAuHaTa TOYKM M JOpIBHIOE — x = Rcost+5=5cost+5,a
apyra il KoopJuHaTa piBHa y=Rsint+1=5sinz+1.
Posrnstnemo  dynkuito  f(¢) = pA osinirl Ta 3HaWAEMO 11 HallMeHUIe
x  5(cost+1)
3HAYECHHS.

JIJist 1IbOrO BUKOHAEMO €JIEMEHTapHI MEePEeTBOPEHHS, 3aCTOCYBABIIN BINOBIIHI
TPUTOHOMETPUYHI (HOPMYIIU:
Ssint+1

/0= 5(cost+1) -

_10sin(¢/2)cos(t/2) +sin’(¢/2) +cos’(¢/2) _
10cos’(¢/2)

:tg(t/2)+%tg2(t/2)+%:
1/ 5
:E(tg (t/2)+10tg(t/2)+1) =
_ 1 2 2 2 _
—E(tg (1/2)+21tg(t/2)-5+5 -5 +1) =
1 2
—E((tg(t/2)+5) —24)_

= %(tg(r/2)+5)z —2,4>-2,4.

Ssint+1

—  _ NOPIBHIOE 4YHCaY —2,4.
5(cost+1) p y

Otxe HaiiMeHIIe 3HaYeHHs QYHKIT f(7) =

31



Po3B’sa3aHHa 3a1au

111 cnocid

A .
Y Hexanlza,T06To y=ax npu x #0.
X
Tomi nns  po3B’s3aHHSA  3a1adi  JOCTATHBO
3HAWTH Take 3HA4YCHHS (mapaMerpy) a, TpHU

SAKOMY CUCTCMaA
{xz —10x+y* =2y +1=0

y=ax

Ma€e po3B’A30K.
[lepmie piBHSHHSA CHUCTEMH 3aJa€ Ha
IUIOLIMHI KOsl (x=5)*+(y-1)> =25

3 LIGHTPOM B TOMIII (5,1) 1 pajilycoM piBHUM 5.

y=ax Jlpyre piBHSIHHS CHUCTEMH 33Ja€ Ha IUIOLIWHI
CYKYIHICTb MpSIMHUX Yy =ax, (Kl NpPOXOIATb
yepe3 NoYaTOK KOOPAUHAT 1 MalOTh KYTOBUHM KOE(]ILIEHT PIBHUH a .

Haranaemo, 1110 reoMmeTpuyHU 3MICT KYTOBOTO Koe(illieHTa MpsSMOi MOJIsIrae B
TOMY, IO BiH YHCETHHO JOPIBHIOE TAHTEHCY KyTa, KW MpsiMa YTBOPIOE 3 OJIATHIM
HanpsiMkoM oci OX .

Toxi 3po3yMino, MmO HAMMEHIIUM 3HAYEHHSIM TMapameTpy da, MpH SKOMY
BKa3aHa BUIIE CHCTEMa Ma€ PO3B’SI30K, Oy/e Take HOro 3HaUeHHS, MPH SKOMY TpsMa
y = ax JTOTUKA€EThCS Koma (x—5)° +(y—1)*=25. (Ha pucynky 7 — Touka IOTHKY)

Orxe, Hexail ZTOX =a, Z0'0OX =f . Tomi a=tg(r—a)=—tga.

3 piBHOCTI NPAMOKYTHUX TpUKYTHUKIB O'TO 1 O'MO (3a KateToM 1 TinoTEeHY3010)

BumiuBae, mo £0'OT = Z0'OM .

Tomy LTOX = Z£0'OT - £L0'0OX = LO'OM — Z0'0OX . 3Bigku Maemo, 1110
a=20'0M-p.

3 npsAMoKyTHOro TpukytHuka O' MO maemo, mo tg Z0'MO =5.

3 npsiMokyTHOrO TpukyTHUKa O' NO maemo, mo tg LZO'ON =tg [ :%.

Takum YMHOM, IJI1 3HAXO/KCHHSA IIYKAHOI'O 3HAYCHHA IIapaMCTpy da
AOCTATHBO OOYMCIIUTHA TAaHTECHC BiI[HOBiIIHOFO KyTa O
1
tgL0'OM —tgff "5 25-1 24

1+1gZ0'OM tgf |, s 1 5+5 10
5

tga =tg(LO'OM - )= 2,4

Ockutbk# @ =—tga, 10 a =—-2,4.
BignoBinb: -2.4.

32



Il myp Bceykpaircrkol orimniagu a mamemamuku — 2007 11 xnac

3apnayda Ne4
I cnoci®.
B E Hexan E — TOuka IIepeTUHY
1 — C  nmiaronaeit JAHOTO OMYKJIOTO
E 4OoTUpUKyTHUKA ABCD, a s — moma
TpukyTHUKa BEC.
A Hexaii nami BB, — neprneHaukyssp,
3 (i onmyuieHui 3 Touku B Ha npsamy AC .
y 5 D Ockitbkn Touku A,E,C 1nexaTh Ha
2 OJHIM MpsAMIid, a Touka B HE HaJIeKUTh
1
—CE-BB
: S ! E : E
npamiit AC, To 228 = > = % _C . 3BimKH C—=£.
2 ABE 1 5 EA-B B] E4

Hexait tenep CC, — nepneHauKymsap, onyiieHuid 3 touku C Ha mpsamy BD.
Ockinpku TOukd B, E, D nexaTh Ha OAHIN mpsMiid, a Touka C He HAJIEKUTh NPSIMIi

1
" BE-CC,
BE : BE
BD, 10 M:T:% = .3B1I[KI/IE=£.
2CDE EED.CCI

Pozrnsinemo tpukytHuku BEC 1 DEA: BOHU NOJI0HI 3a JBOMa MPONOPILIHHUMU
croponamu (CE : EA=s:1=BE:ED) i KyToM MiX HUMH.

Tomy: 1) AD | BC 1 2) BC:AD=s:1.
Ockinpku 32 YMOBOIO AD =3, To Mae Micue piBHICT, BC :3 =s:1. 3BIAKH BUIUIMBAE,
BC 1 2 : 2
mo =38 ;- :T :EBC 3 I Tomy Bucora EE, tpuxkyrtHuka CBE nOpIBHIOE 3
: . 2 EE, =
Ane x Tomi Bucora EE, TpukyrHuka ADE nopiBHIOE —, 00 =—. [ Tomy
3s EE,
1 1, 2 1
S =—AD-EE, =—3-—=—.
2APE ) P27 35 s
1 1
Taxum unHOM, Ma€MO O S 5 =8 5 +Spcr T Scpr TS =1 +s+H1+—=2+5+—.
s s

. 1
3a ymoBOWO S ;., <4. ToMy NOBUHHA BUKOHYBATUCh HEPIBHICTb 2+ 5 +— <4, ab0 %k
s

1 .
s +—<2. 3Binku BummBae s> —2s +1<0 abo x (s—l)2 <0.ITomy s=1.
S

3T1oromo BC:AD =s:1=1:1 maemo, mo BC = AD =3.

binpiie TOro, OCKUIbKM y AaHOTO YOTHUPUKYTHUKA JBl MPOTHIIEKHI CTOpOHU AD 1
BC € napaneiabHUMU 1 pIBHUMH, TO TAKUNA YOTUPUKYTHUK € MApajIeorpaMoM.
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11 cmmoci6.
Hexait DM 1 BN — nepneHauKyssipH,
omyIieHi 3 To4ok D 1 B Ha miaronans AC .

[Tosnaummo DM =h,, BN =h,. Tonxt

A

1 1
SABEZEAE‘hZZI, SACDE:ECE'hlzl'

2

3BIJIKM BHILIMBAE, O b, =—, h, =——.
" "CE’? AE

D C
3a yMOBOIO 3a/1a4l MaeMo, 10 S ., <4. ToMy Mae Mmiclie HEpIBHICTb

1 1 )
S.ape T S.ucar =S, ascp —2< 2, T00TO EAE'hl +EEC'h2 <2, 3BIIKH

1 2 1 2 .
—AE-—+—EC-— <2, a60 x (AE—EC)2 <0 3BigKH
2 CE 2 AE
AE =EC.
bineme Toro, 3 piBHOCTI S, . =S, BUILIUBAE, 1o BE - AE = DE -CE a0o0 x, 1o
BE CE 1 .
—:C—:—, 3B1AKU BE = DE
DE AE 1
TakuM 4YmMHOM nlaroHajal AaHOTO OMYKIOrO YOTUPUKYTHHKa ABCD B Touui

MEPEeTUHY AUIATHCA HABMUI. | TOMy Takuil YOTMPUKYTHUK € TapajnenorpamoM. I tomy

BC=A4AD =3.

BignoBian: 3.
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3apaya Ne5

I[JIH pOSB’HSaHHH I[aHOT 3a)1aqi CKOpUCTAEMOCA HACTYIIHUM TBCPIKCHHAM, 4 CaMC:

Axuo BepmiMHA TPUKYTHUKA ABC jexkarh BcepeauHi (200 K HA rpaHui)
napajaejgorpama MNPQ 3i croponoww MQO=m i Bucoroww NH =h, ToO
IJIOIIA TAKOr0 TPHUMKYTHHKA He OuUIbIIa 3a MOJOBHHY  ILIOIHI

nmapaJjejorpaMa, TooTo, S <mhl/2.
ArABC

CHpaBCIUII/IBiCTB ObOI'0O TBCPIKCHHA € HaCHiIIKOM HaCTYITHUX MipKyBaHB:

3po3ymino, mo mioma S, ,,. KOXKHOrO TPUKYTHHMKA, [BI 3 BEPIIUH SIKOIO
CHIBMAJAIOTh 3 BEpIIMHAMM [apajienorpama, a TpeTs BepIIMHA JIEKUTh Ha
MPOTUJICKHIM HOro CTOpOHI, NopiBHIOE mh/2. ToOTO, ICHYIOTH TPUKYTHHUKH, IJIS
SKHX JOCITa€eTbCsl TOUHA PIBHICTD S, =mh/2.

[TokaxxeMo Temep, IO IUIOIIA JOBUIBHOTO TPUKYTHHKA, SIKUH MICTUTHCA
BcepeauHi napanenorpama MNPQ , He MOXe TiepeBUILyBaTH mh /2 .
OTxe, TpoOBEAEMO 4Yepe3 KOXKHY 3

N N'/) a /b / P BCpIIMH  TPUKYTHUKA  ABC npsimi,
! napajesbHl  CTOPOHaM Iapajienorpama
'y MNPQ .

h C/ i
: Toni TPUKYTHUK MOXHa OOMEXUTU
J W h, napanenorpamom M 'N'P'Q', akuil abo
o Ta T LUIKOM MICTHTBCS BCEpEINHI

M' A .

M 0 napanenorpama MNPQ abo x criBnajaae
H m 0 3 HUM. | TomMy ulomia mapanesorpaMa

M'N'P'Q' He MOXe NEpeBULIYyBaTH
ot napanenorpama MNPQ .

VY BuMajgKy HE TYNOKYTHOIO TPUKYTHUKA MOKaKEMO, 1110 MOTr0 IUIOIIA HE MOXKE
MEpPEeBUILYBaTH TOJIOBMHU Iulouy mapanenorpama M'N'P'Q' (y BUDAAKY
TYIMOKYTHOTO TPUKYTHHKA MIPKyBaHHSI aHAJIOT14H1).

3rilHO TO3HAa4YeHb, BBEJIECHUX HA PHUCYHKY, I IUIONII TPUKYTHUKA ABC
MO>KHA 3alKcaTy HACTYMHY PIBHICTb

S =(a+b)-(h +h2)—%(a+b)h] —%bhz —%a(h] thy)=

S o
:%(a+b)-(h,+h2)—%ah1 S%(a+b)-(h]+h2):%.

. < mh
OCKUIBKH. S,y po Smh, TO S 5 < -

OT)Ke, BCTAaHOBJICHO CHpaBeIIJII/IBiCTB HAaBCACHOT'O TBCPIKCHH.
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Ilepeiizemo Tenep 10 10BeJeHHS TBEPAKECHHS,
chopMyILOBAHOIO B YMOBI 1aHOI 3a/1a4i.
Po3i6’emo nmanmii kBajgpat (31 CTOpOHOIO 1 JIIH.OJI.) Ha 16 PIBHUX KBaJparTiB,
Iioa KOXKHOTO 3 SIKUX JAOpiBHIOE 1/16 (kB.ox.). Ilpu TakoMy po30OUTTI Maemo

YOTUPU PAIKH 7, T 1 4OTUpU CTOBILI s,, §,, §,, §,, SAKI BHU3HAYAIOTh

29 F

35 I

4
MPSIMOKYTHUKH, TJIOIIA KOKHOTO 3 SIKUX 1/4 (KB.OI.).

sl s2 s3 s4 1) 3a npunuunom Jlipixae 3 A€B’STH  BIAMIYEHHX
" JOBUIBHUM YHHOM TOYOK, WLIO 33J0BOJIBHAIOTH YMOBI
11213 |4 | 3anaui, piBHO TpM TOUKM HAaNIekaTh OJHOMY 3 UYOTHPHOX
2 1516|718 psaakiB. I ToMy icHye Tpu TOYKM (IIO3HAYUMO iX 4epes
A, A4,, 4,), 1110 TOTPAIUISIOTh Y MPSIMOKYTHUK, TUIOIIA SKOTO
r31 9110 |11 |12 JOPIBHIOE 1/4 .
4 113 |14 [15 |16 3a  JOBEACHHMM BHIIE  TBEPHKECHHSAM Ioma
TPUKYTHUKA A A,4A, HE TICPpEBUIIYE IIOJOBUHH IIJIOMII

<1/8.

A4 —

BKa3aHOTO MPSAMOKYTHHKA. | ToMy S,
Otxe, icaye IIEPIIIMAM 3 TpuKyTHHUKIB, IIOIIA SKOTO HE HEpeBHUIIye 1/8 (KB.OM.).

AHaNoriuio, 3 JAEB’SITH TOYOK pPIBHO TpU TOYKHU (MO3HAYMMO iX B,,B,,B;)
HaJeXaTh OJTHOMY CTOBMIIO. SIKIIO Tpilika TOYOK A4,,4,,A4, HE CHIBIAAa€ 3 TPIAKOIO
TOYOK B,,B,,B, (cepea TOYOK A,A4,,A4, 1 B,B,,B, € IpUHAWMHI YOTUPU PI3HI TOUYKH),
T0 icnye # JPYTHM TpHKYTHHK, IUIOIIA SIKOTO HE TepeBumrye 1/8 (KB.og.).
2)  Jocmigumo Temep BHUMAIOK KOJIW TOYKU A,A4,,4, 1 B,B,,B, CHIBIagaloTh
(BU3HAYaIOTh OJUH TPUKYTHUK). OCKUIbKU MEPETUHOM JOBUIBHOTO PsiJIKa 1 CTOBIIS €
OJIMH 3 WIICTHAUATA KBAApaTiB, TO TOYKU A,A4,,A, HaJIeXarb OJHOMY 3 TaKUX
KBaJIpaTiB.

binpiie Toro, MokHa BBa)KaTH, 1110 B KOKHOMY PAJIKY 1 CTOBIIL, SIKI HE MICTATb
BKa3aHUW KBaJApaT, 3HAXOAUTHCS PIBHO MO JBI TOYKHU. SIKII0 1e HEe Tak, To Oyne
ICHYBaTu psiioK (200 CTOBMEIIb), 1[0 MICTUTh TPU TOYKU BIAMIHHI BIJl TOUOK A, 4,, 4, .
I romy JIPYTHM mrykanuii TpUKyTHUK 6y/e iCHyBaTH.

OTike, po3riisHEMO TPH CYTTEBO Pi3HUX CUTYyalil, a came:

2.1) Hexaili TOukKM A4,4,,4, HaNexaTb OJHOMY 3 YOTHUPHOX

11234 BHYTPIIIHIX KBaJpaTiB (HA PUCYHKY iX MMO3HAYEHO yuciIaMu — 6,

5 . 7 18 | 7, 10, 11). He BTpayatoun 3araimbHOCTi, OyZieMO BBa)KaTH, IO
TOYKH 4,, 4,, A, HajnexaTb 6-My KBaapary.

9 110 |11 112 | B ocranmii PAAOK 1 OCTaHHIM CTOBMEIb MOXKE TOTPAIUTH
13 [14 |15 |16 | MOHAHOLIbIIE YOTHPH 3 MIECTH PEINTH TOYOK. Tomy mpuHaiiMHi
OJlHa 3 IBOX TOYOK (rMo3Hayumo ii C,) norpanuthb ado y 1-if, abo

y 3-i, abo B 9-i1, abo x B 11-i kBagpar.
O6epeMo JOBUIbHI 1Bl TOYKH 3 TOYOK 4, 4,,A,, Hanpuknan 4,4, Toal Tpu TOUKHU

4,,4,,C, HalleKaTh KBaapaTy po3MipoM %x% I Tomy momia TpukyTHHKa 4,B,C, HE
nepeBuiye 1/8 (KB.OJ.)
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2.2) [Ilpunyctumo Tenep, MO TOYKU A,A,, A, HaJexaTb OAHOMY 3 UYOTHPHOX
KyTOBHX KBaJIpaTiB (Ha pUCYHKY iX MO3HaueHo yuciamu — 1, 4, 13, 16).

He BTpavaroun 3aranbHOCTI, BBaXKaTUMEMO, IO 4, 4,, A, HaNexatb 4-My KBaJpary.

1] 2

3
51617 2.2.2)llpunyctumMo, 10 OOWABI TOYKH TPETHOTO CTOBIIIS
9 [10 [11 |12 | morpamunu B 11-i kBagpar. Toli NpuHAWMHI OJIHA 3 BOX TOYOK
JIpyroro CToBILA THoTparuisie B 6-i abo 14-it kBaapar. I Tomy
13 |14 |15 |16 | mykanuii TpukyTHHK 3HAliIEHO.

7-1 XBagparT, TO LIYKaHUW TPUKYTHUK A, 4,,C, 3HAUJIECHO.

. 2.2.1) Sxmo ogHa 3 ABOX TOYOK TPETHOTO CTOBMII MOTpPAILISIE B
8

11213 . 2.2.3) llpunyctumMo, 110 OOWABI TOYKH TPETHOTO CTOBIIIS
notpanwim y 15-i kBagpar. Ko ogHa 3 JBOX TOYOK TPETHOTO
516 |7 |8 | paaka nortpanwia y 10-ii KBagpar, TO NIYKaHWH TPUKYTHHK
3HaiieHo. ToMy mpumycTumo, o 0O0HJIBI TOUYKU TPETHOTO PsAKa
2110 11 12 notpanwii 'y 9-i1 kBagpat. Toal oOuIBI TOUKH APYroro psjaka
13 |14 |15 |16 | moTpamnsatore B 6-i1 kBagpar. | TOMy IIykaHMi TPUKYTHHK
3HANEHO.

11213 . 2.2.4)IlpunyctumMo ~ Temep, IO TOYKMA TPETHOTO CTOBIIS
norpanwim B 11-ii 1 15-i1 kBagpar. Skmo apyra Touka
516 |7 |8 | yerBeproro psaka moTpamuia y 14-i KBajapar, TO MNIyKaHHi
TPUKYTHUK 3HANUJICHO.
2 10 Jy 1° ToMmy mpumycTumMo, WO Jpyra TO4YKa YETBEPTOrO psAlKa
13 |14 |15 |16 | notpamnsie B 13-l kBagpar. fIKmo apyra TO4ka TPETHOTO psIaKa
noTpanuth B 10-i KBagpar, TO, MIYKAHUN TPUKYTHUK 3HAWUJICHO.
TomMy npunyctumo, 1o Apyra To4ka TPEThOro psaKa norpamise B 9-if kBagpat. Tomi
TOYKH JIPYroro CTOBIIIS MOXXYTh MOTPANUTH TUIBKU B 6-i kBajapat. | Tomy nrykanuii
TPUKYTHUK 3HAWUJICHO.

TakuM umHOM, icHye JAPYIMM TpuKyTHHK 4,B,C,, miola sKOoro He

nepeBuuye 1/8 (KB.OJ.) 1 TOMY ICHY€ JIBa PI3HUX TPUKYTHHUKH, IO 33JI0BOJIBHSIOThH
YMOBI 3aj1a4i.

2.3) Hexait Tenep TOUKU 4,,A,, A, HaJlexKaThb OJTHOMY 3 BOCbMHU TIPaHMYHUX, alie HE
KYTOBUX KBaJIpaTiB (Ha PUCYHKY iX MMO3HAUEHO uuciamu — 2, 3, 5, 9, 8, 12, 14, 15).
He BTpauaroum 3araibHOCTI, OyJeMO BBa)KaTH, IO TOYKU A4, 4,,A4, HaIExKaTb 8-My

KBaJpary.
2.3.1) SIxkmo omgHa 3 JABOX TOYOK TPETHOTO CTOBMI MoTparuisie B 3-ii abo 11-it
KBaJIpaT, TO IIYKaHUW TPUKYTHUK A, A4,,C, 3HalEHO.
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2.3.2) [Ipunyctumo, 1110 0OMIB1 TOYKHU TPETHOTO CTOBIIISA MOTpanuin y 15-i kBajpar.
Sko oaHa 3 IBOX TOYOK TPETHOrO psAnaka norpamnwia y 10-if kBagpar, TO NIyKaHUN
TPUKYTHUK 3HANUJICHO.

Tomy npunyctumo, 1o oOHIBI TOYKHM TPETHOIO psIKa

12|34 . . :

noTpamwiv y 9-i1 kBaapat. Toal oOMIBI TOYKM MEPIIOTO pPsijKa
516 1|7 . 000B’SI3KOBO MOTPAIUIAIOTh y 2-U KBaJIparT.
9 (10 [11 |12

JloBenemo, 10 TpH JOBUIBHOMY pO3TalllyBaHHI TPbOX
13 |14 |15 |16 | TOYOK A4,4,,4, y BOCBMOMY KBaJpaTi 1 JIBOX TOYOK B,B, B

I ITHAALSATOMY KBaJpaTi 3HAWAYTbCA TpU TOYKH, SKI HE
CHIBNAAAIOTh 3 TOYKaMU A, 4,,4, Ta BHU3HAYAIOTh TPUKYTHHUK, IUIOIIA SIKOTO HE

nepeBuIye 1/8 (KB.OJ.)

OTxe, MO3HAYUMO BEPUIMHU BKa3aHUX KBaJIpaTiB
TaK, K MOKa3aHO Ha PHUCYHKY. Tojal OYEBHIHO, IO
oA IIeCTUKYTHUKA ABCDEF  JOpIBHIOE 1/4
(xB.ox.). IIpoBenemo niaronanb AD.

OCKUIbKU AD [UUTh IUIOULY TNPSMOKYTHHKA
AKDL HaBmOul 1 mjolla TPUKYTHUKa BKC JOPIBHIOE
TUIOUI TPUKYTHUKA FEL,TO S, =S, =1/8 (KB.OZ.).

3 m’SATH TOYOK A, A4,,A4,,B,B, TpUHAUMHI TpU
TOYKM HaJlexkaTh a00 YOTUPUKYTHUKY ABCD abo x
YOTUPUKYTHUKY ADEF .

SIKo 1l TOYKM HE CHIBMANal0Th 3 TOYKAMU
A, A4,,4,, TO UIyKaHUW TPUKYTHUK 3HaWJIEHO, 0O BIH

MOBHICTIO MICTUTBCS B YOTHPUKYTHHUKY, ILIOIIA SKOTO
1/8 (KB.O.).

SIKII0 K TPHU TOYKH A, A4,, A, HAJIeXaTb OHOMY 3 PIBHOBEJIMKUX YOTUPUKYTHHKIB, TO

TPH LIyKaH1 TOYKHU HaJIEKaTh:

abo mapasienorpamy ACDF (H0ro Iuionia CTaHOBUTH 3/16 KB.OJ.);

abo napanenorpamy ABDE (H0To Iiola CTaHOBUTH 2/16 KB.OJI.).
B koxHOMY 3 IMX BHUIAJKIB IUIONIA BIHMCAHOTO TPUKYTHUKA HE IIEPEBUIIYE
MOJIOBUHU IUJIOLIl BIAMOBIAHOrO mapanenorpama. | ToMy MeHIIa 3a BEJIMYUHY
4/32=1/8 (KB.OJ.).

Orxe, icaye JPYTMHM TpukyTHUK (BEpIIMHM SKOTO HE CITBIAJalOTh 3
TOYKaMU 4,,4,,A,) TUIoNIa SIKOT0 He TepeBullye 1/8 (KB.OJ.)
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