Kpurtepil

2 Typ
8 knac
5. 7 6anis - npaBUIIbHUI PO3B'SA30K
6 6anis - npu gineHHi 2a*2b*2c*2 Ha a*2b”*2¢c*2 ponylieHa nomunka
0 6aniB - HaBe4EHO NEPETBOPEHHS, LLIO HE BEAYTb 40 PO3B’A3KY

6. 7 6aniB - npaBUIIbHUI PO3B'A30K
6 6aniB - y npaBUIIbHOMY B LifTIOMY PO3B'A3KY € HEOO0MiKK
2 6anv - € npaBUIbHUI anropuTMm, ane 6e3 gokasy
1 6an - npaBUNbHO PO3MMNAHYTO NULLE YaCTKOBUIM BUNALOK, Hanpuknag,
BMMNAJoK 4-X TOYOK

7. 0 6aniB - HeMae po3B’sA3aHHS / € MipKyBaHHS, LLO He BeAyTb A0
npocyBaHb y po3B’a3aHHi. AGO po3ibpaHo He3HaYHUM BUNAOOK, Y T.u.:
a—b=p, nep — npocre; a = b
+1 6an - BipHO 0BrpyHTOBaHO, YoMy napa 4Yucen (a, b), 4nNs sKux
cnpaBOXYeTbCA |a — b| # 1, HE € LikaBoo
+1 6an - 3HangeHo n Ans BUNAaAKy, KOnu |a — b| KpaTHO 2
7 B6aniB - NoBHe po3B’A3aHHs 3 0B6I'PYHTOBaAHMMU Nepexogamn y
MipKyBaHHAX

8.

7 B6anis - npaBusibHa cTpareris 4o 060X NyHKTIB 3 JOBEOEHHAM
e - 2 b6anu - He 0oBeAEHO, WO NMPSAMOKYTHUK ©6e3 BpaxyBaHHS

nporpaLwHnX i piHarbHMX KOMIPOK MOXHa po3pi3aTt Ha JOMIHOLLIKM
3 6anu - npaBusibHa cTpaTeris A4S NyHKTY a 3 40BeLEHHAM, NpaBurbHa
BiANOBIAb i BiACYTHA/HEQOCKOHaNa cTpaTeria ona nyHkTy 6
2 6anu - NnpaBunbHa cTpareris ansa sunagky, konn Onecst obupae KyToBy
KNITUHY, 3 LOBEOEHHAM
1 6an - npasunbHa BigNoBiab 40 060X NYHKTIB 3
BiICYTHbOI/HEQOCKOHANOK CTpaTerieto, B TOMY YUCHI:



0 B6aniB - HenpaBubHa/BIACYTHA BiANOBIAL X04a 6 40 OAHOMO 3 MYHKTIB i
BiACYTHSA/HeOOCKOHana cTparerisi, B TOMy 4Ymnchi

3ayBaxeHHs. [1ig HegoCKOHaNoK cTpaTerielo MaeTbCs Ha yBasi:
e CTparTerid, e HEMae TOYHOro anropuTMy Ain 4nsa rpasus, Wo
BUrpae
e cTparTeriq, Wo nependavae, WO B KiHUi YCi KNiTUHKA 3adhapboBaHi
e cTparTeriq, ge 3abyTta ymMoBa, WO HacTynHa 3acapboBaHa KriTuHKa
Mae MaTu CnifibHy TOYKY 3 NonepeaHbO




9 knac

0 6aniB — noriyHa NoMUIKa B 4OBEOEHHI; NEPETBOPEHHSA BUpasy, WO He
Aal0Tb 3HAYHUX NPOCYyBaHb B PO3B’A3aHHI.

2 6anu — HepiBHICTb NEPEeTBOPEHO A0 BUrMNAaYy

(@a—by+(b—c)+(c—dy +(@—d’ <2a—1)a—d)

7 6anis — NOBHUM PO3B’AA30K.

-3 6ann — CyTTGBi NMOMWIIKN B HaCTKOBUX BUMagKax.

6.

06:

10:

7 6anis - NpaBUNbHNIN PO3B'A30K
6 6aniB - y NnpaBuUbHOMY B LiSTOMY PO3B'A3KY € HE3HAYHI He4OMiKM

0 6aniB - HenpaBwuIIbHUI abo YacTKOBUIN PO3B'A30K AN
KOHKPETHNX BUNAAKIB

MipKyBaHHS1 Npo Te, WO Xo4a 6 WwocTa YaCTUHa MICT KOXXHOT KpaiHu
crnosyyeHa 3 AessiKuMM MiCTaMU iHLWOT KpaiHW | BUCHOBKM 3 LibOro,
AKi He BeyTb [0 NPaBUNbHOIO PO3B'A3aHHS

NigpaxyHOK KiNbKOCTI “TPUKYTHUKIB”, JOBEOEHHS 1X iCHYBaHHS, SKi
He BeJyTb 40 NpaBUSTIbHOrO PO3B’A3aHHSA

TBEPOXKEHHA Npo Te, Wo npuHumn Lipixne Hanpsamy gae Te, Wwo
iCHyBaHHS xo4a 6 ogHiel yeTBipkn 6e3 ABOX AOpir Boniye
ICHYBaHHSA YeTBIpPKM 3i BCiMa goporamu abo eksiBanieHTHe oMy
0e3 goBeaeHHs

po3ibpaHi YacTKOBI BUNaAKn po3noainly Aopir MiXK MicTamu



- 3pobneHo OUiHKY 3BEpPXY KiNbKOCTI AOpir Yepes KifbKiCTb iX B
KOXHIN YyeTBipui K Sabcd

-20:

- He po3ibpaHo BMMNAOOoK PIBHOCTI Y BCIX HANUCaHUX HEPIBHOCTAX; KONU B
KOXHi YeTBipui BioCyTHE piBHO OaHe pebpo.

. 0 6. - BigcyTHE po3B’sizaHHs, abo € NpaBunbHa BigMNoBiab, ane
0OrpyHTyBaHHSA HenpasunbHe (6e3 BUKopUcTaHHS anroputmy EBkniga),
abo 3aranbHi MipKyBaHHS1 HA OCHOBI MNOAINLHOCTI YM IHAYKLUIT, WO He
NpUBOASATb 40 NPOrpecy y po3B’si3aHHi;

1 6. - € HE3HAYHI NPOCYBaHHSA Yy PO3B’A3aHHI, NOB’A3aHi 3 BUKOPUCTaHHAM
anroputmy EBkniga;

2 6. - poBefeHo, Wo nNpu N=2 41 N=3 Taknx HabopiB HE ICHYE;

6 ©. - € NpaBuUsibHe PO3B’sI3aHHSA, K€ MICTUTb HE3HA4HI (LLO fierko
yCyBalTbCS) HELOSIKN;

7 ©. - NOBHICTIO OBrpyHTOBaHE PO3B’si3aHHS.



10 knac

06 3HangeHo HenpaBusibHE CriBBIAHOWEHHSA MiXK NEPLUMM YSIEHOM i 3HaMEHHWKOM Nporpecii

3HaraeHo npaBusibHE CMiBBIAHOLWEHHSA MiX NEpPLUMM YNIEHOM i 3HaMEHHNKOM NpPOrpecii,
eKBiBaneHTHe TOMY, WO TPeTin YneH nocnigosHocTi gopieHoe 100, a Takaox HaBeaeHO
106 npuKnaam NocnigoOBHOCTEN AN Pi3HUX 3HAYEHb 3HAMEHHMKa

3aadvy po3B'si3aHO 3a 2 NpPUNyLLEHb, O HE BUNIIMBAOTL 3 YMOBM 3a4adi (3HaMEHHUK
30 NPOrpecii - HaTyparnbHe YUCIO, HAaNBINbLUWIA YNeH NOCMIAOBHOCTI - TPULMGPOBE YMCHO)

3ajady po3B'si3aHO 3a OAHOro NPUMYLLIEHHS, WO He BUNNUBaE 3 yMOBW 3aadi (Lo
3HAMEHHUK MPOrpecii - HaTypanbHe YNCOo abo Lo NepLUnn YneH NoCnigOBHOCTI - AiNbHUK
46 100)

OTPVMMaHO NpaBwibHY BiANOBIOb, ane 3aJady po3B'aA3aHo 3a NPUNYLLEHHS, WO HE BUNIMBAE
3 YMOBU 3adavi (Lo nepLunii YneH nocnigoBHoOcCTi € ainsHukom 100 abo o HanbinbLwnimn
56 YSIeH NOCMIAOBHOCTI € TPULNEPOBUM YNCITOM)

76 NoBHe Ta NpaBuUfibHE PO3B'A3aHHS

6. 0 6aniB — 3annucaHo BiAOMiI CniBBIAHOLLEHHS ANga BicekTpuc, MeaiaH,
cumeiaH 6e3 NnoganbLIOro BUKOPUCTaHHA abo 3 BUKOPUCTaHHSM, LLO He
NPUBOANTL 4O NPaBUMBHOIO PO3B’A3KY;

0 BGaniB — He3aKiH4YeHUIN paxyHOK;
+1 6an — BKka3aHoO nNpaBuibHY BiAMNOBIOb;

1 6an — AoBeAeHO CNiBBiAHOLLEHHS fl—g = l;,—g abo ekBiBaneHTHi;

-1 6an — He BpaxoBaHO iHLWe po3TallyBaHHA TOYOK;
-1 6an — HeQOoCTaTHE NOSICHEHHST aHTUNapanenbHOCTI Biapi3KiB.
7. 1 6an — HaBeaeHO nNpaBuUIibHY BiAMNOBIAb Ta NpUKNaga.

2 6anv — HaBeeHO npaBuIibHY BIANOBIAb, NPUKNag, Ta nfaH po3rnagy
BUNAAKIB KiNIbKOCTI rpaHUYHNX OOMIHO.

2 6anv — HaBeaeHo npuknag 3 cymoto ymcen 104, Ta goBeaeHo, Wo usd
cyma >100.

3 6anun — HaBefEeHO NpaBUNbHY BiANOBIAb, NPUKNAaL, BUPaXXeHO Cymy
yucen y Tabnuui yepes KinbKicTb “OpyxHix” nap.



3 6anu — HaBedEeHO NpaBUIbHY BiANOBIAb, NPUKNag, € MiPKyBaHHS, SKi
NPU3BOOATL O TOrO, LLO Y KOXXHOMY KBaapaTuky 4x4 He OinbLue
YOTMPBOX MPaHNYHUX OOMIHO, HA SKMUX HanMcaHo 3.

3 6anu — cyma vncen Ha Aoului BUpaXxaeTbCs Yepes KinbKiCTb APYXKHIX
nap, i € ineq po3duTTa 4OMIHO Ha NnaHuKorM, ane AonyweHo CyTTEBI
NOMUSIKM MPU NigpaxyHKy.

7 6anis — NOBHUI PO3B’AA30K.

-1 6an — HeoXanHICTb NPU PO3rNsai BUNaaKis.

. 0 6aniB — po3rnsiHyTO CTENEHI BXOMKEHHS NPOCTUX Yynceny 2ab+1 Ta
(a—b);

0 6aniB — nepenvcaHo YMOBY y BUrIsAi (a — b)* = s(2ab + 1) abo

(a +b)? +2=1Q2ab+1), ge s,/ — uini;

0 6aniB — po3rnsHYTO NAPHICTb a, b, OCTaHHI LMPU UM iHLWI 3anULLKK;
0 6aniB — po3rnNsHYTO YacTKOBI BUNaAKn 3Ha4Y€Hb YacCTKu;

1 6an — noBeAeHO, WO TBEPAKEHHSA 3adadi piIBHOCUITbHE TOMY, WO s 3
aBTOPCLKOro PO3B’s3KYy € MOBHUM KBagpaTOM;

1 6an — nema 3 aBTOPCbKOIo pO3B’FI3Ky Jimwe B OgHY CTOPOHY;

2 6anv — NnoBHa fnnemMa 3 aBTOPCLKOro PO3B’s3KY;

. . 2,72 .
5 Ganis — NOBHICTIO JOBEAEHO, Wo Ll = ¢2 + 1 ans pesikoro winoro c;

-1 6an — BUKOPUCTOBYETbLCS CNycK BieTa 63 onncaHHA MexaHi3amy
pobOTK CNyCKY;

-1 6an — npwu cnycky BieTta He po3ibpaHuin BUNagokK, KoM ApYrnn KOPiHb
[OAAaTHIN;






11 knac

5. 0 6aniB:
e Hiyoro Hemage;
o ManwHoK 0O yMOBM 3agavi Ta cama yMoBa 3ajadi;
o [lopaxoBaHi kyTn (TODTO BUpaXeHi 4Yepe3 KyTU TPUKYTHUKa
ABC) Ha mantoHKy onsa 3agadi;

7 _6Ganis: lNoBHMI po3B'A30K abo Te, WO MU MPUNHANN 32 NOBHUM
PO3B'SA30K.

—1 _6an: Ap1METUYHI NOMUIIKK, WO NPU3BENM A0 HENPaBUIbHOI
Bignosiai.

6. 0 _GaniB: po3B’A30K BIACYTHIN abo X MipKyBaHHSA He BedyTb OO
pPO3B’A3KYy 3agaui

2 Ganu: BIACYTHICTb [OBeAEeHHS 3aKOHOMIPHOCTI y 3arasibHoOMy
BUNaaKy

5 6aniB: poO3B’A30K NpaBWilbHUW, ane AonylieHa NoMuIika, LWo
BNNMBAE Ha pe3ynbTaT nNpu cyMyBaHHi obMexeHb ans obepHeHnx
naniHapowmis

6 6anis: gonyuweHa noMurika, ssika He BrJinBace Ha pe3yJibTaT

7 6aniB: NOBHUM PO3B’SI30K

7. 0 GaniB:
e Po03B’s130K BIOCYTHIN;
e [lepedopmyritoBaHHS YMOBWU;
e Hespgani cnpobu 3BecTn 3agavy A0 CKiHYEHHOro nepebdopy;
e CTBepaxyeTbca 6€3 OoBedEHHS, WO 3HAaNAEeTbCs PO3B’sI30K
i3Xxi =yj,aboxi3 1/xi+ ... + 1/xm =1/yj + ... + 1/yn.



3okpema y uel nyHKm riompassnisitomb 008ifbHI MipKy8aHHS auarisioy
‘po3e’siskie HeCKiHYeHHa KirlbKicmb, momMy y 0OHOMY i3 HUX Xi = y;” 6e3
rnodarnbuwux obrpyHmyeaHso.

1 6an: 3HangeHo po3B’aA3kn Ans ycix (nuwe YyactuHa nap
ouiHoeTbea y 0 6aniB) HacTynHUX nNap 3HadeHb (m,n): (5,0), (3,1), (2,2).

4 6ann: 3agavy 3BeeHO 40 CKIHYeHHOro nepebdopy.

7 6aniB: NoBHUN PO3B'A30K.

06 - po3B’AI30K BiACYTHiN, MipKyBaHHS, WO Hi 0 YOro He
BeAyTb, PO3rNsiHyTMWU BUNAAoK h = 2m Ta noAioHi

16 - HaBeaeHO NpuKNag Ansl CKNageHoro n

26 - BUNagoK CKnageHoro n, npaBusibHa BignoBiab, NpuKnaau
anan=11,n=13,n=17

706 - NOBHe pO3B'A3aHHA

-16 - XMGHO po3B'sA3aHn /| He po3B'A3aHnn BUNagoK n = 11
-16 - He goBegeHo Ansa n=7

-16 - nOMapKu Lo He BNJIMBAKOTb Ha 3arafibHUM PO3B’A30K

Po3B’A130K WO 6yaye npuknag Yepes3 KBagpaTUYHi NIULLKK:
36 - npuknap ana 4k+1

36 - npuknaa ans 4k+3:

e 10 - nokasaHo, WO AKLWO a - KBaapaTU4YHUM NINLLOK, TO a-2
TaKOX KBagpaTUYHUMN JNTNLLOK



