BKA3IBKH
1010 MePeBiPKHU Ta OLiHIOBAHHS POOIT YYaCHUKIB
II erany BceykpaiHcbKoil YUYHIBCHKOI oJ1iMmiaau 3 iHpopMaTHKH

OCHOBHMMH pe3yJbTaTaMU POOOTH YUaCHUKA MAIOTh OYTH:

IIpu nposedeni beamawiuHHo20 mypy:

- CTHUCJHII CIOBECHMI OMKC aJrOpUTMY PO3B’SI3aHHA 3a/ladl Ta MPU3HAUYECHHS BUKOPUCTAHUX 3MIHHUX,

- TEKCT MpOTrpamH, IO peani3ye 3anporoOHOBAHUHN AITOPUTM, KM MOXe OyTH MpeacTaBiIeHHN OJI0K-
CXEeMOK a00 MOBOIO MPOrpaMyBaHHs. 3a PIMICHHSM XXYypi, PO3B'SI30K 3aa4i, MOJaHUHN JUIIE y BUTJIAII OJI0K-
CXeMH, MOke OyTH OLIHEHHUH BiICOTKOM BiJl MAKCUMAaJIbHOTO Oaiy.

IIpu nposedenni mawiuHno20 Mypy:.

nporpama, 1o peaizye po3poOJIeHHH aJropuT™M pO3B’s3Ky 3a1adi Ha MOBi mporpamyBanHs. [lis
BBEJICHHS JJAHUX Ta BUBEJCHHS pe3y/bTaTiB MOXKHA BUKOPHCTOBYBATH SIK KOHCOJIb (KJIaBiaTypa, MOHITOD),
TaK 1 30BHIIIHI (ailiu.

HazBu ¢aitniB Ta mporpaM MOBHHHI CKJIaJaTHCh 3 ciioBa Task Ta HOMepa 3aBAaHHS, HANPUKIA:
3a3Ha4YeHHs Ha3BU nporpamu — Program TaskA; na3Ba ¢daiiny — TaskA.pas. JlaHi BBOAATHCS 3 KiaBiaTypu
abo 3 (aitmy input.txt, BUBOASATbCS HAa eKkpaH abo y daitn output.txt. Bka3iBku MO0 Ha3BU MHalKu AJs
30epexeHHs (ailiB Ta il po3MIlIeHHs Ha/1a€ OPTKOMITET.

Jlnst 00’€KTUBHOTO OLIHIOBAaHHS PE3y/bTaTiB BUKOHAHHS 3aBJaHb 3d 0OE3MAWUHHUM 8apiaHmoMm
JOLIBHO KOPUCTYBATUCS] TAKUMHU KPUTEPISIMHU:

Biacorok Bin

MaKCHMAJIbHOI o .
KIIBKOCTI 0aJiB 3a Kputepii ouimiosanns
3agauy®
0 3ajaya He Po3B’si3aHa
10-20% 3asaya He pO3B’si3aHa, ajie M0 X0y PO3B’sI3yBaHHs YU€Hb 3pOOUB JIEKIJIbKA
BIPHHMX JIOT1YHUX KPOKIB.
20-50% 3anaya po3B’si3aHa, ajie B PillIeHH1 JOMYIIEH1 Tpy0i MOMUIKH abo Xij

PO3B’s3aHHS BIpHUH, ajie HE 3aBEpLICHUH.
50-75% 3asiaya po3B’sizaHa, ajie B Hiil JONyIIEH] ApiOH] MOMUJIKH.
75-100% 3anaua pOSB’HSilHa HOBHICTIO, IOMHJIOK HEMAE, ajleé BAKOPUCTAHO
HEONITUMAIIbHUHA aJITOPUTM.
3anaya po3B’si3aHa ONTUMAIBHUM CIIOCOOOM, HaJJa€ThCSl OPUTiHAJIBHE PillIEHHS
Ta IporpaMHa peaiizalis.

* 3a pilleHHSIM Xypi, po3B 30K 3aj1aui, HOJaHUH JIMIIe Y BUTTIAAL OJ0K-CXeMHU, MoXe OyTH OIliHeHUM
MEHIITUM B1JICOTKOM BiJI MAKCUMaJILHOTO Oairy.

** 3a HasBHOCTI MOMIWJIOK y iMeHax (aiiiiB, JOAATKOBUX BiZIOMOCTEH, He mepeadaueHuX 3aBIaHHsM,
rpyOUX MOpYIIeHb, 10 MPUBOJIATH A0 PO3IIU(PYBaHHA POOOTH, MOKYTh OyTH 3acTOCOBaHI MTpadHi 6anu.

100%

[Ipu mepeBipItl poOIT 3¢ MawunHUM 8apianmom TIPOTPAMHU-PO3B’SI3KH PEKOMEHAYETHCS MEPEBIPATH HA
MHOXHHI TecTiB. Jlo KOxHOi 3amaui HEOOXigHO MIATOTYBaTH HAOIp TECTOBUX MAHMX, sIKIi O JO3BOJSIIH
PO3PI3HUTH MPaBUIIbHI Ta HEMPABUIIbHI PO3B’A3KH, a cepe]l IPaBUIbHUX — OLIbII Ta MEHII €()EeKTHUBHI.

XKypi oniMmiaan BUKOPUCTOBYE MTPOMIOHOBAHI TeCTH a00 po3pobisie BIacHi. PekoMeH10BaHa KUTbKICTh
tecTiB — 5-10. KinbkicTh 6aiiB 3a KOXKEH 13 TECTIB BU3HAYa€ XKypl. 3arajbHa OI[IHKA 32 BUKOHAHE 3aBJaHHS
CKJIAJJA€THCS 13 CyMH OalliB 10 OKPEMHUX TECTaX.

Cepen TecTiB NOBHHHI OyTH: JEK1JIbKa TECTIB HEBEJIMKOIO PO3MIPY, BUKOHAHHA SIKUX CBIIYUTH MPO
MPaBUJIBHICTH 3alpPOIIOHOBAHOIO AITOPUTMY; TECTH, IIO MEPEBIPSAIOTh KOPEKTHICTh POOOTH Mporpamu y
CreliaJbHUX BUTAIKaX (BUPOKEHI BUMAIKH, BIICYTHICTh PO3B’SI3KY); TECTH BEJIIMKOTO PO3MIpPY, BUKOHAHHS
SKHX CBITYUTH PO €(heKTUBHICTH 3aIPOIIOHOBAHOTO AJITOPUTMY.




3apaya A. YnopsiakyBaHHs cjaoBa (15 6aJtiB)

Ne recty | Bximui gani Buxiani nani

1 dropbox bdooprx
Hooamxkoei mecmu

1 ddfhyatsgdeea aadddeefghsty

2 ssaaaag aaaagss

3 Xzsoouytyur oorstuuxyyz

4 XXXxaxaxaxaxaxaxaxaxax 22332323aXXXXXXXXXXXXX

5 bbbbba abbbbb

6 SXXXXXXXZXXXXXdaa 2adSXXXXXXXXXXXXZ

7 ffffffbbbbbrrrmm bbbbbffffffmmrrr

abcabcadc aaabbcccd
9 bbaaabbxaacapo aaaaaabbbbcopx
10 abcd abcd

Pexomenoauii 0o po3e’a3yeanns

Ockinpku T — pAIIOK, TO 1I€ BeIMUYMHA TUITY string, ToOTO Tabnuisg cuMBouiB. Jlis 1i BOIOpSAKYBaHHS 32
abeTKOI0 MO’KHA CKOPHUCTATHCS JIOBUIBHUM METOJIOM COpPTYBaHHS. AJle € ONTUMaJbHUU crocid, sSKui
rapaHToBaHO Iie 3poouth "3a omuH mpoxia". i mporo BUKOpUCTAEMO TaOnuI0 Ha 26 CHUMBOIIB
aHTJNACHKOrO andasiTy 1 B 1i KOMIpKH OyJIeMO 3alUCyBaTH KUIBKICTh BIJIOBIJIHUX JIITEpP BXIJHOTO CIIOBA.
Hanpuxmnan, nis manoro B ymoBi cioBa: af'a']=0, a['b']=1, a['c'|=0... Takum 4rHOM, HaM HE JOBENETHCS
BIOPSIIKOBYBAaTH TaOJHUIIO, IO CYTTEBO 3€KOHOMHUTH 4ac. EjxemeHTH TaOnuIl 1HAEKCYIOTHCS JTOBUTBHUM
NepepaxoBaHUM TUIIOM AaHuX. Haifuactime s 1bOro BUKOPUCTOBYIOTh LIIJIOYMCIOB] BEIUUUHH. Y JaHIi
3aJ1a4l MU BUKOPUCTOBYEMO JIITEPU aHIIicbkoro andasity. Lle BnopsiikoBaHuii nepepaxoBaHUil TUI, TOMY
1HAEKCH TaONUIll HITKOM MOXYTh HoMy Hamexartu. Tox oromocumo Tadnwuiro a : array['a’..'z'] of integer.
Jlyis BUBENEHHS pe3yJbTaTy MOTPIOHO JIUIIE BUBECTU JITEPH, Y KOMIPKAxX SIKUX 3HAUEHHS OLIbINI 3a HYJb.
OCKIIBKH 111 3HAaYE€HHS MOXKYTb BIJIPI3HATHCA Bif 1, TO 11 Kpale poOUTH B IIUKIIL.

3anaui B, F. KiabkicTs uncen, mo He aiisitbest Ha 3, 5 a6o 7 (20 6aiB)

Ne Tecty Bxinni gani Buxiani nani
1 10 4
2 35 16

Jlooamkoei mecmu
1 34 16
2 3000 1371
3 2000000 914286
4 444 203

BNCND

5 999999999 457142857




6 1000000000 457142857
7 3450022 1577153

8 8 4

9 11111111 5079365 pmMORyIE
10 343434342 156998556

Pekomenoauii 0o po3e’azyeanns

Hexaii npsAMOKYTHUK SIBISiE COOOI0 MHOXHHY
HaTypainbHUX 4ucen N, maHy B ymoBi 3amadi. Koma
B, C, D — MHOXXHHH YHCell, 1[0 OIIATHCA Ha 3, 5 Ta
7 BigmoBimHo. Toxi He3adapboBaHa YacTUHA
(MHOXXMHAa A) € MHOXHUHOIO
mykanux uucen. BNC — MHOXMHA YHCEN, 10
nuIgThes Ha 3 1 Ha 5, ToOto Ha 15; BND — minsarecs
Ha 3 1Ha 7, T00TO Ha 21; CND — minsaThcsa HA 5 1 Ha

7, TooTo Ha 35; BNCND — ginarekes Ha 3, HA 5 1 Ha 7, ToOTO Ha 105. MHoxkuna B mictutre N/3 uyucen,
MHOxkuHA C— N/5, MHOxkuHA D — N/7. Jl;1s1 BU3HAYeHHS KUTBKOCTI YUCEN, 110 BXOJATh B IIYKaHY MHOXHHY,
nocuTh ckopuctatucs popmynoro A-K, ne K=N/3+N/5+N/7+N/105-N/15-N/21- N/35.

3agauya C. Macus-Ttpancdopmep (25 6aJiB)

Ne Tecty Bxigni nami Buxinni naumi

1 2 -170
3-20

2 5 -13
3210-1

Jlooamkoei mecmu

1 10 65 300
234567891011

2 99 -9801 0
-1-3-5-7-9-11-13 -15-17 -19 -21 -23 -25 -27 -
29 -31 -33 -35 -37 -39 -41 -43 -45 -47 -49 -51 -53 -
55 -57 -59 -61 -63 -65 -67 -69 -71 -73 -75 -77 -79 -
81 -83 -85 -87 -89 -91 -93 -95 -97 -99 -101 -103 -
105 -107 -109 -111 -113 -115-117 -119 -121 -123 -
125 -127 -129 -131 -133 -135 -137 -139 -141 -143 -
145 -147 -149 -151 -153 -155 -157 -159 -161 -163 -
165 -167 -169 -171 -173 -175-177 -179 -181 -183 -
185 -187 -189 -191 -193 -195 -197

3 11 -32732 208
-42 -41 -36 -27 -14 324 49 78 111 148

4 32 7760 300
-393 -392 -387 -378 -365 -348 -327 -302 -273 -240
-203 -162 -117 -68 -15 42 103 168 237 310 387 468
553 642 735832 933 1038 1147 1260 1377 1498

5 4 10 300
-3-2312

6 47 -94 2
1111111111111111111111111111
1111111111111111111

7 48 -144 3
1111111111111111111111111111
11111111111111111111




99 -1188 17
222 222 222 222 222 222 222 222 222 222 222 222
222 222 222 222 222 222 222 222 222 222 222 222
222 222 222 222 222 222 222 222 222 222 222 222
222 222 222 222 222 222 222 222 222 222 222 222
222 222 222 222 222 222 222 222 222 222 222 222
222 222 222 222 222 222 222 222 222 222 222 22?2
222 222 222 222 222 222 222 222 222 222 222 222
222 222 222 222 222 222 222 222 222 222 222 222

222 222 222

9 o1 -32623 209
28 27 26 2524 23 22 21 2019 18 17 16 15 14 13
1211109876543210-1-2-3-4-5-6-7-8-9
-10-11-12-13-14 -15-16 -17 -18 -19 -20 -21 -22

10 100 1850 300

68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53
52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37
36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21
2019181716151413121110987654321
0-1-2-3-4-5-6-7-8-9-10-11-12 -13 -14 -15 -
16 -17 -18 -19 -20 -21 -22 -23 -24 -25 -26 -27 -28 -
29 -30-31

3apaya D. Kox nocainoBuocri (30 6axiB)

Ne tecty | Bxinui gani Buxinni nani
1 4 25
11111111111111011100111111111111111112
2 2 1
1100
Jlooamkoei mecmu

1 4 24
111111111111110111001111111111111111

2 9 2
1111111111

3 3 3
1000001

4 5 9
1000001000001100000111000001111100000111212
1100000111111100000121111112121100000121111112121212
1000001

5 3 71

10010010010010010010010010010010010010010
01001001001001001001001001001001001001001
00100100100100100100100100100100100100100
10010010010010010010010010010010010010010




01001001001001001001001001001001001001001
00100100

1
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
11111111111111111111111111111111111111111
1111111111711111111111111111111111111111111
11111111

993

;
111111100000001111111000000011111110000060
01111111000000011111110000000111111100000
001111111000000011111110000000111111100060
00011111110000000111111100000001111111000
0000111111100000001211111100000001111111060
00000111111100000001111111000000011111110
000000111111100000001111111000000011111112
0oo0oo000OO011111110000000111121110000000111111
10000000111111100000001111111

26

10
1001101011

10

10011010111001101011100110101110011010111
00110101110011010111001101011100110101110
01101011100110101110011010111001101011100
11010111001101011100110101110011010111001
10101110011010111001101011100110101110011
01011100110101110011010111001101011100110
10111001101011100110101110011010111001101
01110011010111001101011100110101110011010
11100110101110011010111001101011100110101
110011010111001101011100110101110011010112

100




10011010111001101011100110101110011010111
00110101110011010111001101011100110101110
01101011100110101110011010111001101011100
11010111001101011100110101110011010111001
10101110011010111001101011100110101110011
01011100110101110011010111001101011100110
10111001101011100110101110011010111001101
01110011010111001101011100110101110011010
11100110101110011010111001101011100110101
11001101011100110101110011010111001101011
10011010111001101011100110101110011010111
00110101110011010111001101011100110101110
01101011100110101110011010111001101011100
11010111001101011100110101110011010111001
1010111001101011

10 8 1
111111110000000101
3anaua E. Pooor Henapuuk (15 0aJiB)
Ne Tecty Bxinni xani Buxinni nani
1 103054 4
2 957351 zero
3 70051 Zero
4 440082 440082
Jlooamkoei mecmu
1 3333332 2
2 25555555 2
3 343434343 4444
4 1000302 2
5 1000001 Zero
6 23466200 2466200
7 24242406 24242406
8 220317 220
9 299999920 220
10 44940992 44402




3anaua G.

Matpuusi-tpancdopmep (30 6aiB)

Ne recty

Bxigni nami

Buxinni naui

1

22
-3-45
20

-500

23
111
20-2

3300

23
357
567

14
1111

-12 3

14
234567 89

-16 59

Hooamkoesi mecmu

24
2345
4444

-69

14
2345

14 300

151
234567891011121314151617 18 19 20 21 22 23 24 25 26 27
282930313233343536373839404142 434445464748 4950
5152

-32641 205

44
2345
4444
8765
1412108

-4 13

matpuist 90 x 90*

-6081075 0

matpuns 100 x 100*

-30000 3

matpuns 100 x 100*

0300

(e}

matpuirt 30 x 100*

501000 300

©

11
4

-33

matpuns 11 x 43*

-946 10

*TIoBHUI TEKCT MICTUTBCA y BIANOBITHUX (aiinax.




3anaua H. lapuipuuii uupkyas (35 0aJiB)

Ne tecty Bxigni nani Buxiani nani
1 25254951 50
2 25 23 38 46 44
3 25 25100 200 No
Hooamkoesi mecmu
1 179 211 388 395 390
2 179 211 357 370 36
3 179 211 270 285 277
4 179 211 144 169 152
5 179 211 25 45 32
6 010918 10
7 999 0 998 1004 999
8 0005 0
9 660 660 500 540 505
10 2202330 No

Pekomenoauii 0o po3e’azyeanns
Ycboro MoxnuBuX paaiycis oyae 5 (ans kytiB 0, 45, 90, 135 1 180 rpanycis). Ix nerko o6uuciuTu 3a
(hopMyIIor0 BiJICTaHI MK IBOMA TOUKAMHU:

1) R = 0A+ OB;

2) R =|0A— OB]; 0 B
3) R =+0A? + OB%; A

4) R=\/(0A+OT§)2+(%)2; 45°

) 5= (0a-5)"+ ()"



