IlepBblii OTOOPOYHBIIT dTAl

Sa,aatm IIEPBOI'O dTalla. I/IH(I)OpMaTI/IKa
IlepBag nmonbiTka. 3agaun 8—11 KJjacca

3adaua 1.1.1.1. I'opod nepexpecmxos (20 6a.1.108)
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Brer pazpabarbiBaeTe HABUTATOD JIJIsT OJHOTO TOPOJA. DTOT TOpOJ pazOuT yauraMu
HA KBaJIpaTHbIE KBAPTAJIbI, IPUYEM JIBUKEHUE 110 JI0O0MY U3 OTPE3KOB YJIUIIBI B IIPejie-
JIaX KaxKJI0ro KBapTraJia CTporo ojHocroponnee. C KaxKJI0ro MepeKpecTKa MOXKHO BbIEXATh
TOJILKO B Pa3pelleHHbIX 3HaKaMU HAIPaBJIeHUdX. 1 pedyercs 10 NpujaaraeMoil Kapre ro-
poJa ¢ yKaszaHHBIMHU Ha Hell paspelleHHBIMU HallPpaBJICHUAMU IIePEeMEIICHU ITPOJIOKUTH
caMblif KOPOTKUI MapiipyT u3 Toukn A B Touky B.

Dopmam 8rodHbLL OAHHBLE

Ha Bxo; mojiaercst kKapta mepeKpecTKOB ropojia. B mepBoit cTpoke comep:KaTcs IBa
qnciaa N — YHUCI0 KBapTaJIoOB € ceBepa Ha for mw M — Ynceiao KBapTajoB ¢ 3amaja Ha
BOCTOK (1 <n < 50). Touka A camasi ceBepo-3ama iHasi, TOUKa B camast I0ro-BOCTOTHAS.
Hamee B 2 - N + 1 cTpokax COJIEPXKUTCS OINUCAHNE PA3PEIICHHBIX HAIPABICHUN JTBUKE-
HUSA. YJIUIBI TOPO/Ia 3al1a/-BOCTOK OITMCAHBbI B HEYETHBIX CTPOKax. B KaxK 10l TaKoii CTpo-
Ke cosiepkuTced 110 M cuMBOJIOB 6e3 TTpoberia, YKa3bIBAIOMINX Pa3pelieHHoe IBUKEeHNe Ha
COOTBETCTBYIOIIEM ydacTKe. B 4eTHBIX CTPOKaX COJEP:KUTCSA OIUCAHUE YJIUIL ceBep-ior. B
9TUX CTPOKaX cojlepKUTcH 1o M + 1 cMMBOJIOB, yKa3bIBAIOIINX BO3MOXKHOE JIBUZKEHUE 10
oTpe3KaM yJiuIl ceBep-ior. /IBuzkenune Ha ceBep, 10T, 3aIaj], BOCTOK 0003HAYAETCS OYKBAMU
n, S, W, € COOTBETCTBEHHO.



Dopmam 8blLOOHBLLT OGHHBLL

B mepByto cTpOKy BBIBECTH YHCJIO OTPE3KOB YJIUI[ B CAMOM KOPOTKOM MAapIIPyTe W3
touku A B Touky B. Bo BTopyto cTpoKy HY?KHO BBIJIATh OIMCAHUE TOI0 MaPIIPyTa B BUJIE
IOCJIeI0BATEILHOCTA CUMBOJIOB N, S, W, € 0e3 mpobeoB. Ecin Kpardaimux MapiipyToB
HECKOJIBKO, BBIJIAThH CaMblii IEPBBIi cpe/ii HUX 110 ajipaBUTHOMY HOpsIKy. ['apanTupyercs,
YTO U3 TOYKH A MOXKHO IIOIACTh B TOUKY B.

Iloscnernus ¥ npumepy
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IIpumep npoepammuoi-pewerus

Hwke npencrasieno pemienne Ha sa3bike C++.
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//Anzopumm [Jelrcmpel
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define f first
#define s second

all(z) (z).begin(),
sz(a) (int)(a).size()

#define
#define

#define for0(i, n) for (int ¢ =
#define forl(i, n) for (int © =

#define int long long
using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;

int dx[4] = {-1, 0, 1, 0},
dy[al = {0, 1, 0, -1};
char z[4] = {'n', 'e', 's',

signed main(){

(z)

.end()

0; © < (int)(n); i++)
1; i <= (int)(n); i++)

'w'};

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int n, m;
cin >> n >> m;

vector<vector<vector<int> > > G(n+1, vector<vector<int> >(m+1));

string s;
for0(i, 2+n+1){
cin >> s;
if (i%2)4{
int tx = i/2;
for0(j, sz(s))
if(s[j] == 's")
G[tx] [j]1.pb(2);
else
G[tx+1] [j].pb(0);
}
elseq{
int tx = i/2;
for0(j, sz(s))
if(s[j] == 'w")
GLtx][j+1].pb(3);
else
Gltx] [3]1.pb(1);
}
}

string inf;

inf.resize (6000, '#');

vector<vector<string> > d(n+l, vector<string>(m+1l, inf));
vector<vector<int> > mark(n+1, vector<int>(m+1, 0));

d[O] [o] — nu;

forO(u, (n+1)*(m+1)){
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int tx, ty, mn = 1e9;

for0(i, n+1) for0(j, m+1l) if(mark[i][j] == 0 && sz(d[i][j]) < mn){

tx = 1;
ty = 33
mn = sz(d[i][j])

}

mark[tx] [ty] = 1;

>

for0(i, sz(G[tx][tyl)){
int tdir = G[tx] [ty] [i];

int nx = tx + dx[tdir];
int ny = ty + dy[tdir];

string ts = d[tx][ty] + z[tdir];

if(sz(ts) < sz(d[nx][nyl) ||

d[nx] [ny] = ts;

3

cout<<sz(d[n] [m])<<endl;
cout<<d[n] [m];

ITpumep npoepammuoi-pewerHus

Huxxe npencrasiieno perienne Ha sa3bike C++.

//06x0d 8 wupuny
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x first
#define y second

#define all(z) (z).begin(),

#define for0(i, n) for (int i = 0;
#define fori(i, n) for (int <

#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;

int n, m;
int dx[4] = {0, -1, 1, 0O},
dy[4] = {1, 0, 0, -1};
char z[4] {'e', 'n', 's',

bool in_sq(int x, int y){

(z).end()
#define sz(a) (int)(a).size()

'w'};

1;

i < (int)(n); i++)
i <= (int)(n); i++)

return (x >= 0 && y >= 0 && x <= 2%n && y <= 2*m);

}

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

(sz(ts) == sz(d[nx][nyl) && ts < d[nx][nyl))



32
33
34
35
36
37
38
39
40
41
42
43
44

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

string ans[200] [200];
cin >> n >> m;
vector<string> G;
string s;
for0(i, 2*n+1){
cin >> s;
string z;
if(i%2 == 0){
for(auto g : 8) z
z += "0";

Z + |IOI| + q;

}
if(i%2 == 1{
for(auto q : s) z=2z +q+ " ";
}
G.pb(z);
}
deque<pii> och;
och.pb({0, 0});
G[ol[0] = '#';
ans[0] [0] = "";

while(sz(och) > 0){
pii tp = och[0];
och.pop_front();

for0(i, 4){
int nx = tp.x + dx[i];
int ny = tp.y + dyl[il;
if(in_sq(nx, ny) && G[nx] [ny] == z[i] && G[nx + dx[i]][ny + dy[i]] == 'O’
- ){
Glnx + dx[i]][ny + dy[il]l = '#';
ans[nx + dx[i]] [ny + dy[il] = ans[tp.x][tp.y] + z[il;
och.pb({nx + dx[i], ny + dy[il});

}

cout<<sz(ans[2*n] [2*m] ) <<endl;
cout<<ans[2#*n] [2+*m] ;

3adawa 1.1.1.2. WALL-E u xybuxu (20 6aanros)

Po6or WALL-E mbrraercs yrnopsiiounTs rpy/ty Kyoukos. B 30mHe ero orBercTBennocTn
€CTb M PAaCIOJIOKEHHBIX JPYT 3a JPYyrOM CTOJIOMKOB, KaKJbIl COCTOUT U3 KyOUKOB,
CTOSIIIUX JIPYT Ha JIpyre (B i-M CTOJOUKE COJMEPKUTCA h; KyOUKOB, CTOJIOUKH HYMEPYIOTCSI
cjieBa Hapaso). PoboT jeficTByer 1o cjie/yomemy ajJropuTMy: OH WINET CAMBIN JIEBBIil
CTOJIOUK C HOMEPOM %, B KOTOPOM KYyOUKOB 0OJIbIIE, YeM B IIPEIbIIYIIEM, TO eCTh h;_1 < h;.
astee on Geper BepxHUil KyOUK CTOJIOMKA HOMED ¢ U COpPACBIBAET €ro Ha CTOJOUK HOMEp
t — 1. Ecnin cyrmiecTByeT cTOJIOMK ¢ HOMEPOM ¢ — 2 U B HEM Telepb MEHbIIE YeM B ¢ — 1-M
cTOJIONKE, TO JIAHHBIN KyOUK IepeMeIiaeTcs jaJjiee Ha ¢ — 2-it croaduk. M Tak 1o tex mop,
MOKa 9TOT KyOuk, jub0 He J0iIeT JI0 BepXa MEePBOro CTOJIONKA MO0 He yIpeTcs B OoJiee
BBICOKHiT cTOJIONK ciieBa. /lasee ara mociie/10BaTeIbHOCTD OlEpPaIlnii MOBTOPSETCS JI0 TeX
IOp, TTOKAa €CTh JIBa PSIJIOM CTOSIIIIX CTOJONKA TaKuX, 910 h; 1 < h;. Ilo 3HadenusiM BbIcOT
UCXOJTHBIX 1 CTOJIOMKOB BBIBECTU BBICOTHI YHOPSIOUYEHHBIX 7 CTOJOMKOB.



Dopmam 8rodHvLL OAHHBLE

B mnepgoit cTtpoke cogepxkarcs unciao N — KOJUYIECTBO CTOJMOMKOB. B ciemytorieit
cTtpoke HaxondaTcd N uucen hy, ho, ..., hy depe3 mpobesi, COOTBETCTBYIOIINE BHICOTAM CO-
OTBeTCTBYIOMUX cToaomkoB. 1 < N < 10° |1 < h; < 2-10°.

Dopmam 8bLLOOHBLT OAHHBLL

Buisectu N 4mcen gepe3 1mpobdest, COOTBETCTBYIONINX BBICOTaM CTOJIOUKOB, ITOCJIE TOTO

kak WALL-E 3akomauT padory.

IloacneHnus ¥ npumepy

Crenytomas cepusi WLIIOCTPAIUil TOKa3bIBaeT, Ky/la U KaKhe KYOUKHU IOTaJ B IIPO-

necce yropda09nuBaHusAd CTOJIOUKOB:

1. CraproBas cutyarus

12 3456 7 8

2. Ynopsgaoumi cToouK 3

BElo|wla|o

12 3456 7 8

3. Yuopgagounan cToaouk 4

Rlo|wle]|O
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Rl wle|o

[

2 34 5 6 7

4. Yuopsijoamiu cTojaouk 6

Hlno|wle|o

12 3456 7 8910

5. YHOPSI0YUIN CTOJIONK 8

6. YIOpsI09nIn CTOJIOUK 9

12 34 5 6 7 8 910
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7. Yuopsaouanan ctoiouk 10, uToropoe pacrosioxKenne KyoOnKkoB

1 2 3456 7 8 910

IIpumepwvt
IIpumep Nel

CranagapTHBIN BBO/I

10
2168121354

CraH/IapTHBI BBIBOJ

5444333322

IIpumep npozpammuoi-peweHus
Hmxke npencrasieno perienne Ha s3bike C+-+.

//Cmek nap
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(i, n) for (int i = 0; 4 < (int)(n); i++)
#define forl(t, n) for (int i = 1; 7 <= (int)(n); i++)
#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int n;

cin >> n;

vector<int> h(n);
for0(i, n) cin >> h[i];

vector<pii> st;
st.pb({2e9, 1});
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for0(i, n){

if(h[i] < st.back().x) st.pb({h[i], 1});
else
if(h[i] == st.back().x) st.back().y++;
else
if(h[i] > st.back().x){

int thb = st.back().x;

int ost = h[i] - thb;
int d = 1;

int v = 0;

int sump = 0;

bool ok = 0;

while(!ok){
int sp = d * v - sump;

if(ost <= sp){
ok = 1;
int tr = ost + sump;
int ¢ = tr / d;
int o = tr % d;

if(o > 0){
int thh = thb + ¢ + 1;

if (thh ==st.back().x) st.back().y += o;
else st.pb({thh, o});
int thh = thb + c;

if (thh == st.back().x) st.back().y += (d - 0o);
else st.pb({thh, d - o});

}
elseq{
d += st.back().y;
v = stlsz(st)-2].x - thb;
sump += (st.back().x - thb) * st.back().y;
st.pop_back();
}

3

for(int 1 = 1; i < sz(st); i++)
for0(j, stlil.y) cout<<st[i].x<<' ';

3adaua 1.1.1.3. ITocaarnue snedemmozo pazyma (10 6annos)

Cencarnust! spectnsriii criermasiuet o UFO mpodeccop Ilepecnkos mosyvu mocianme
OT BHE3EMHOI0 pa3yma. Bo Besikom cirydae on Tak cuutaet. [locianue mpejacrasisieT codoit
HEIIPEPBLIBHYIO IIOCJI€A0BATE/IbHOCTL M3 CHUI'HaJIOB HECKOJIBKHX THIIOB, Ka}K,ZLbeI N3 93TUX
THUIIOB JIJIsI OIIPEJICIEHHOCTH MOXKHO ODO3HAYUTH MaJioif OyKBOW JIATUHCKOTO ayihaBuTa
[Ipodeccop cumraet, ITO JTOKA3ATEIHCTBOM HMCKYCCTBEHHOCTH MPOUMCXOXKICHUSA CUTHAJIA
CJIY2KUT €0 NepUoIuIHOCTh. [Ipu 9ToM niepuo/i jo/2KeH ObITh CTPOr0 PaBEH «KOHCTAHTE
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[TepcukoBay — umciay P. Takyio mocjaegoBaTeIbHOCTh Ha30BeM P — IepUOUIHOIA.

K coxkasenuio, HeKOTOpbIE CUTHAJIBI U3-3a MPOXOXKIEHUS CKBO3b O€3HBI IPOCTPAH-
cTBa (a MOXKET Jiazke U BpeMeHH) Obun yTepsiHbl. VX 3aMeHmm Ha 3HaK Bompoca. Tenepb
npoeccopy Jid JasibHeieit paboThl TpeOyeTcs BhIACHUTD, MOXKHO JIM KAK-TO 3aMEHUTD
yTepsSHHbIe CUTHAJIBI HA OyKBBI TaK, 9TOOBI MOCIEI0BATENbHOCTh cTata P — mepuommd-
Hoit. JIjis1 4MCTOTHI SKCIepUMeHTa IMOJIyYeHHas U3 KOCMOCa IOCIe0BATEILHOCTL ObLIa
pasmerrieHa cpejin cebe moaooubIX. He 110/1Be/inTe, B BAIUX pyKax — Oyryliee MeyKrajiax-
TUYECKUX B3aUMOOTHOIIEHMIA!

Dopmam 8rodHvLL OAHHBLE

B nepsoit cTpoke cojiepKutcs JiBa uncia 4epe3 mpobesr: N — obimee KOJTUYIECTBO
CTPOK, KOTOpbIe BaM HY>KHO IPOBEPUTHh Ha P-epuoguvHoCTb U 4ncjio P — KoHcTaHTa
[Tepcuxopa (1 < P < 5-10% ). anee comep:kurcst N HEMyCTBIX CTPOK, COCTOAIIMX U3
MaJIBIX OYKB JIATHHHUIBI 1 3HaKoB Bompoca. 1 < N < 5 - 10%, cymmapnaa jmna Bcex
CTPOK He IIpeBocxoauT 2 - 105,

Dopmam 8blLOOHBLLT OGHHBLL

BoiBectu N cTpoK, B KaxKJ10if U3 KOTOPBIX BbiBecTH JinO0 «YES», eciiu cooTBeTCTBY-
IOIIYI0 CTPOKY MOXKHO CJIeJIaTh P-TepuonvHoil myTeM 3aMeHbl BCeX 3HAKOB BOIIPOCA Ha
HeKoTOphie OyKBbI, 1 «NO» B nmpoTuBHOM ciiydae. Bymgem cauTaTh 1mMOCIe10BaTE/IbHOCTD
P-niepuognanoii, ecim it JIFOOBIX JIBYX CUMBOJIOB, PACCTOSTHIE MEXK/Ty KOTOPBIMH KPATHO
P BepHo, 9TO OHU COBIIAIAIOT.

ITpumepwi
IIpumep Nl

CraHIapTHBIN BBO/I
8 4

abacabaca
abracadabra
aa7aaa’aaaaaaaaaa

q
PP77777

q?er?w?
q%erw??
q?er?wer?werw?er

CraH/1apTHBI BBIBOJ
YES

NO

YES

YES

YES

YES

NO

NO
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IIpumep npozpammuvi-peuwseHus

Huxe npesicrasiieno perenne Ha s3bike C++.

//Memod kapmaroe
#include <bits/stdc++.h>
#define pb push_back
#define mp make_pair
#define x© first

#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(t, n) for (int % 0; 1 < (int)(n); i++)
#define fori(t, n) for (int 4 = 1; < <= (int)(n); i++)
#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int u, p;
cin >> u >> p;
while(u--){
string s;
cin >> s;
vector<set<char> > v(p);
for0(i, sz(s))
if(s[i] !'= '?') v[i%p].insert(s[il);

bool ok = 1;

for(auto g : v)
if(sz(q) > 1)

ok = 0;

cout<< ((ok)? "YES\n" : "NO\n");

IIpumep npoepammuoi-pewerHus

Hwke npencrapieno perienne Ha s3bike C++.

//dppermuensiii nepebop
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x© first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int)(a).size()
#define for0(t, n) for (int %
#define fori(t, n) for (int %

0; © < (int)(n); i++)
1; i <= (int)(n); i++)
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#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cin >> u >> p;
while(u--){

cin >> s;
bool ok = 1;

for0(i, p){

char ¢ = '#';
for(int j = 0; i+j < sz(s); j += p) {
if(s[i+j] = '7")
if(c == '"#') c = s[i+j];
else

if(c !'= s[i+j]) ok = 0;

36
37
38
39
40
41
42

-

((ok)? "YES\n"
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ITpumep npoepammuoi-pewerHust
Hwxke nipesicraBiieno perenne Ha si3bike Pythond.

n, p = map(int, input().split())
lines = []
f = open('text.txt', 'w')
for i in range(n):
lines.append(input())
for i in range(n):
line = lines[i]

q = True
for j in range(p):
C=||
K = ]
while k < len(line):
if line[k] != '7':
if == '':
¢ = linel[k]
else:
if line[k] != c:
q = False
break
k +=p
if not q:

break
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if q:
f.write("YES" + '\n'")

else:
f.write("NO" + '\n')

f.close()

3adava 1.1.1.4. Bodonposod c pesepenoti emrxocmuvio (20 6a.1.108)

PaccemorpuMm ciemytoniyio Mojieb BojionpoBojia. Meercs pesepBHas eMKOCTH 00be-
MoM V' ymTpoB. [lo BXomgHOI TPpyOe MOCTOSHHO MOCTYIAET BOJIa CO CKOPOCTHIO d JIUTPOB B
MuHyTY. [l0o BBIXOTHONI TPyOE KUJIKOCTH BBIIUBAETCS CO CKOPOCTHIO b JINTPOB B MUHYTY.
Bremosasiercst yeosue, uto d < b. B Hava IbHBIT MOMEHT BPEeMEHU BBIXOJ, Z U3 €MKOCTH
IIEPEKPbIT. B TOT MOMEHT, KOI'la €MKOCTb HaIIOJIHAETCA, BBIXO/ OTKPbIBACTCA U BOAA II0-
cTynaer Ha BhIMyCcK. Tak Kak d < b, TO B KAKO#-TO MOMEHT eMKOCTb ITOJTHOCTBIO OIYCTEET,
1 3aCJI0HKa Z CHOBa 3aKPBIBAETCS, ITOCJIE TeTr0 MPOIECC MOBTOPAETCS CHOBA.

OueBuiHO, 9TO TIPU ITOM B pabOTe BOJOIPOBOJA CJIYyUIAIOTCH Tay3bl, B TEUYEHUE KO-
TOPBIX MPOUCXOJIUT 3aIOJIHEHUE Pe3ePBHON eMKocTh. K HUM oTHOCHTCA M TlepBas Iaysa,
cyKaIas Jjis [ePBUYIHOIO HAIOJHEHUA eMKOCTU Bojoil. [lo TexHm4YecKuM NpudInHaAM
TpedyeTrcs, 4TOObl JTMHA KaxK/J0i TaKOi May3bl He IpeBbIaia BeIndunbl p. [Ipu srom
HAC UHTepecyeT CyMMapHOe BpeMs ¢, B TeUeHre KOTOPOT'o BLIXO/IHAS TPYyOa ObLIa OTKPHITA.
KonuyecTso may3 n npu 3ToM JI0O2KHO ObITh MUHUMAJIHLHBIM BO3MOXKHBIM.

B paCCManI/IBaeMOﬁ MOJe/IM UCIIOJIb3YIOTCA CKOJIb YI'OAHO MaJible JOJIM BpeMEHH U
obbema. C‘{I/ITaeTCH, qTO 3aCJ0HKa / Cpa6aTbIBaeT MI'HOBEHHO.

[To 3aytannbiM BemmuuaaM d, b, t, p Tpebyercd HalTU Takoil 1esblit o0bem V', nipu
KOTOPOM YHCJIO TIay3 N ObLII0O MUHUMAJIBHO BO3MOXKHBIM JIJIs 38/IaHHOTO BPEMEHH TOJIaun
BOJBI T, a cpean BceX 00beMOB, 0DECIIeUNBAIONINX TaKOe BpeMs pabOThI MMOIadid BOIALI U
TaKOEe KOJMYECTBO I1ay3 HANTU CaMBbIil MaJICHbKUNA.

Popmam 8xro0HBL OaAHHDBLL

B mnepsoit cTpoke comepKuTcA UeThIpe IHeblx uuciaa d, b, t, p depe3 mpobe:
1< d<b <£2-10°,1< ¢t <15000, 1< p <5000.

Dopmam 8bLlLOOHBLLT IAGHHBLT

Breisectn osiHO 11€710€ UnC/I0 — 00beM V' pe3epBHOIT eMKOCTH, obecrieanBaronieil Heoo-
XOJIUMbIe OFpaHUYEHUs Ha Mo/ady BOJbL. Ecin Taknx 00beMOB HECKOJbKO, BBIBECTH MU-
HUMAJIbHBIN.
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Ilosacrenua x npumepy

Paccmorpum mepsoiit ipumep u3 ycmoBus. CKOpocTs mnofadu d paBHa b JIUTPOB B MU-
HYTY, CKOPOCTB BbIITycKa b paBua 10 TUTPpOB B MUHYTY, TpeOyeTcs: 00eCIeInTh CyMMAaPHYIO
paboTy BBITyCKa B TeueHne t = 32 MUHYT, IIPU 3TOM MaKCHUMAJIbHBIN pa3Mep JIF000iT may3bl
He JIOJIZKEH IIPEBBIATh p = & MUHYT.

Ecimm mMbr ycTanoBum o0beM pe3epBHOit emkocTr 40 JTUTPOB, TO:

e POBHO 3a 8 MUHYT (YTO pa3peIieHo yCJAOBHEM) OHA HAIOJHUTCSA CO CKOPOCTBIO 5
JINTPOB B MUHYTY;

e jlajiee moiijieT mporiece Bhimycka: 40 JUTPOB Oy/IyT BBIMYIIEHbI 38 4 MUHYTBI CO
CKOPOCTBIO BbIlTycKa 10 JIMTPOB B MHUHYTY, HO 3a 9TO BPEMs B €MKOCTH IOMAJIET
4 -5 = 20 gutpoB HOBOW BOjbl. OHA OyJeT BBINYIEHA 3a 2 MUHYTHI, HO 3a 3TO
BpeMs noctynuT 2 -5 = 10 JuTpoB HOBOI BOJBI, KOTOpas OyJeT BBIIyIIeHa 3a 1
MUHYTY U Tak jajee. Tak Kak g0/ BpeMeHH 1 00beMa MOTYT ObITh CKOJIb YT'OJIHO
MaJIbIMU, TIOJIyYIUM IIPU IOJICYeTe BPEMEHU PAbOTHI BBIIYCKA CJIEIYIONLYI0 CYMMY:
44+2+140,54+0,25+ 0,125 + ...., Koropass B utore paHa 8. To ecTb depe3
8 MUHYT €MKOCTh ITOJIHOCTBIO OIIyCTEET, U 3acCJIOHKa 3akpoercd. /s Toro, 4Tobbl
BpeMsi paboOThl BBIYCKa OBLIO PABHO 32 MHUHYTHI, morpebyercs 32/8 = 4 takux
UKJIa, a 3HAYUT U 4 may3bl. 3a MEHbIIIee YUCI0 1ay3 paboTy BBINYCKa B TeUeHUE
32 MUHYT NpU CYIIECTBYIOIMNX OIPAHMYEHUAX 0DECHEUUTH HE TIOJIYIUTCS.
Ouesuino, uto V' = 40 JMTPOB — MAKCUMAaIbHO BO3MOXKHBIN PA3PEIICHHbIH 00bheM,
nHade nepBas ke naysa Oyzer Oosibiie jromyctumoit. C Apyroit CTOPOHBI, €CJIN Mbl
opo0yeM yMEHBbITUTb 00beM 10 39 JTUTPOB, TO TOJIYIHM:

e IIepBOHAYAJIbHOE 3aloIHeHne Oyer npoussenerHo 3a 39/5 = 7.8 munuyThl. lamee
mporiecc Bblrycka Oymer padorars 39/10+39/20439/40+ ... = 7,8 munyrsr. Torma
3a 4 nuKJa BHIMYCcK Oymer paborarh 31.2 MUHYTHI U jyig obecriedeHus 32 MUHYT
pabOThI BBIITYCKa ITOTPEOYETCS MsTast 1ay3a.

IIpumepwvt
IIpumep Nel

CranaapTHBIN BBO/I

510 32 8

CraH/IapTHBI BBIBOJ

40

IIpumep npozpammuovi-peuwserus

Hwke npencrasieno perienne Ha sa3bike C++.

//Bunapreli nouck
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int) (a).size()
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#define for0(<i, n) for (int 1
#define for1(i, n) for (int 7 =
#define int long long

0; 1 < (int)(n); i++)
1; © <= (int)(n); i++)

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);
int d, b, t, p;
cin >> d >> b >> t >> p;

int y = t * (b-d);
int z = d * p;

inta=y/z+ Ghz!=0;
int L =0, R=4d * p;

while(R - L > 1){
int M= (R + L) / 2;

if(M*a>1t * (b-d)) R=M; else L = M;

cout << R;

3adaua 1.1.1.5. Pasbuenus Ha padauvnvie muoxrcumeau (30 6an-
108)

DTa 3a7a4ua GOPMYJIUPYETCs TPeJIebHO KPATKO.

Jlano marypasbaoe uncio N. Tpebyerca naiitu uucio criocoboB MPeJICTABUTEL €ro B
BH/JI€ TIPON3BE/IEHNsT TIOMAPHO PA3INIHBIX MHOXKHUTE e Oombmux 1.

Popmam 8rooHbBIL JAHHBLE

B mepBoit CTpOKe COMEep:KUTCA OIHO HaTypasbHoe ancito 2 < N < 1012

Dopmam 8bLLOOHBLLT OGHHBLT

BoiBecTnt 0/1HO YMCI0 — KOJIMYECTBO CIIOCOOOB IIPEACTABUTHL Uncjao N B BHIE IIPOU3-
BeJIeHUs IIOIIAPHO PA3INIHBIX MHOXKUTE e O0JIbIuX 1.

Iloscnernua ¥ npumepy

Umeercst 7 pa3inaHbIX CIIOCOOOB MPEJICTABUTH YHUCJIO 48 B BUe IPOM3BE/IeHNUs (B TOM
YHCJIe W BBIPOXKJICHHOIO) MOMAPHO Pa3/IMIHBIX MHOXKUTEMeil 6osbmmx 1: 48, 2 - 24, 3 - 16,
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4-12,6-8,2-3-8,2-4-6.
IIpumepni
IIpumep Nl

CraHIapTHBIN BBO/I

48

CraHJgapTHBI BBIBOJ

7

IIpumep npozpammuoi-peweHus

Huxe npesicrasiieno perienne Ha s3bike C++.

//Oukamuueckoe npoz2pamMMupoearue
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(i, n) for (int i = 0; i < (int)(n); i++)
#define forl(i, n) for (int 7 = 1; 7 <= (int)(n); i++)
#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 14d;

vector<pii> raz;
set<int> del;
vector<int> rdel;

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int n, dn;
cin >> n;

dn = n;

for(int i = 2; i <= 1e6+1 && dn > 1; i++) if(dn % i == 0){

int t = 0;
while(dn % i == 0){
t++;
dn /= 1i;
}

raz.pb({i, t});
}

if(dn > 1) raz.pb({dn, 1});
del.insert(1);

for(auto gq : raz){
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for0(i, q.y){
rdel.resize(0);
for(auto w : del) rdel.pb(w * q.x);
for(auto w : rdel) del.insert(w);

}

rdel.resize(0);
for(auto g : del) rdel.pb(q);
int r = sz(rdel);

map<int, int> rev;
for0(i, r) revlrdel[il] = i;

vector<vector<int> > dp(r, vector<int>(r, 0));

dplo][0] = 1;
for(int i = 1; i < r; i++) dpl[i][0] += dpl[i-1][0];

for(int j = 1; j < r; j+H){
for(int i = 1; i < r; i++) if(rdellj] % rdel[i]l == 0)
dp[il[j] = dpli-1][rev[rdel[j] / rdellilll;
for(int i = 1; i < r; i++) dp[i]l[j] += dpli-11[j];

}
cout<<dpl[r-1] [r-1];

IIpumep npozpammuoi-pewerus
Huxe npenicrasieno perrenne Ha s3bike Python3.

from bisect import bisect_left

def binary_search(a, x):
i = bisect_left(a, x)
if i !'= len(a) and ali] == x:
return i
else:
return -1

n = int(input())

dividers = []

for i in range(1l, math.ceil(math.sqrt(n))):
if n % i ==0:

dividers.append (i)

divs = dividers.copy()

if int(math.sqrt(n)) #** 2 == n:
dividers.append(int (math.sqrt(n)))

for x in divs[::-1]:
dividers.append(n // x)

dp = [[0 for i in range(len(dividers))] for j in range(len(dividers))]

dpfo][0] =1
for a in range(len(dividers) - 1):
pref_sum = 0
for i in range(len(dividers) - 1):
pref_sum += dp[a] [i]
dplal [i] = pref_sum
if dividers[a + 1] 7, dividers[i + 1] ==
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bs = binary_search(dividers, dividers[a + 1] // dividers[i + 1])
if bs !'= -1:
dpla + 11[i + 1] = dpl[bs][i]
print (sum(dp[-1]1))

Bropas nmonbiTka. 3agaan 8—11 kJjacca

3adawa 1.1.2.1. Pacnosnasarue demanet (15 6ananos)

Bama 3aj1ata — nanmcarh nporpaMmy JjIs paclio3HaBaHUs JleTaseil 3a/IaHHOr0 BU-
J1a Ha KoHBeiiepe. V300paskeHne HYXKHOI JIeTaJii BBOAUTCS IIPHW HadaJje paclo3HaBaHUsI.
Jlanee BBoMTCS mM300paskeHHe YacTU KOHBeiiepa, Ha KOTOPOM MOT'YT HaXOJUTbCA JIeTa-
JIN pa3MIHbIX BUJIOB. Tpebyercd pacro3HaTh W BBIACIUTH BCE M300paXKeHUSA 3aJIaHHOM
JICTAJIN.

Popmam 8rodHbvL JAHHBLE

Cragasia mpuBeieHO nM300parkenne uckomoi geranaun. OHo mmeeT pasmep 5 X 5. B 5
CTPOKAX COJIEPYKUTCA 110 D CUMBOJIOB «.» U <«F», TJie PENIeTKH COOTBETCTBYIOT JIETAJIU,
a Touku — dony. [apanTupyercs, 910 N300parKeHune AeTajn sBJIdgeTcs 4-X ¢BA3HON du-
rypoii. [locie n3obpazkenus JeTaan et n300pakKenne TeKYIero COCTOsIHUS KOHBelepa.
910 m3obpazkenne nmeer pazmep 10 x 20. B mocemyromux 10 cTpokax cogepzkutcs mo 20
cumBoJioB. Kaxkas merasib Ha KoHBeliepe 4-X CBsi3Hasi M UMeeT CBOM IIBeT, 0003HaYEHHbII
MaJioit OyKBOil jtaTuHCKOrO ajidasuta. Pasubie jerain o003HAYEHBI PA3HBIMU OyKBaMH.
Takum obpaszom m300pazkeHne KOHBelepa MOXKET COJeprKaThb OYKBBI OT «a» JI0 «Z» W
CUMBOJI «.», 110 TIpexkHeMy obo3navaromuii ¢pon. Ha komseiiepe naxomurca ne 6osiee 26
neraseit. Ciemyer yIUTBIBAThH, YTO TpeOyeMble JeTaJ M MOT'YT OBITh TOBEPHYTHI HA yTOJI
KpaTHbIil 90 rpajycoB u/MiIn JeKaTh 0OPATHOI CTOPOHOIA.

Dopmam 8bLLOOHBLT OAHHBLL

Tpebyercs BbiBecTn m300pazkeHue KoHBeliepa, Ha KOTOPOM BCE BXOXKJICHHUS 38 [aHHOM
JleTajIu BbIJIeJIEHbI COOTBETCTBYIOIIMMI OYKBaMM, HO IIEPEBEIEHHBIMI B BEPXHUN PEruCTp,
OCTaJIbHBbIE CUMBOJIBI JOJIZKHBI OCTAThCsI 0€3 M3MEHEHUI.
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IIpumepovt
IIpumep Nl

CraHgapTHBIA BBOJ,

.
CH#
. H#.

..... A it
aaac....... gg
a.ccC...... gs
b.c....d........
bbb...ddd.......

..... b.....dhh......
f...... hh...e

ff.... ... h.eee
B i (P ee

..... Ao .
AAAC....... gg
A.CCC...... gg
B.C....d........
BBB...ddd.......

..... B.....dHH......
F...... HH...e

FF....... H.eee
B ee

IIpumep npozpammuvi-peuwseHus

Huxe npesicrasiieno perenne Ha s3bike C++-.

//Cpasrenue c wabaoroMm, MOOeauposaHrue
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define z first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int) (a).size()
#define for0(<i, n) for (int 1
#define forl(i, n) for (int <
#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;
typedef vector<string> vs;

0; 2 < (int)(n); i++)
1; 4 <= (int)(n); i++)
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vs knv;

vector<vs > obr(8);
string s;

set<char> ans;

vs r_90(vs &a){

3

Vs r = a;
for0(i, sz(a))

for0(j, sz(alil)) rl[jllsz(a) - i - 11 = alil[jl;
return r;

vs mirr(vs &a){

3

VS T = a;
for0(i, sz(r)) reverse(all(r[il));
return r;

vs cut(int x, int y, char z){

}

vs T;
for0(i, 5) r.pb(knv[x+i].substr(y, 5));

for0(i, 5) for0(j, 5) if(r[il[j] '= z) r[il[j] = '.

return r;

int toko(vs &a, char z){

}

int r = 0;
for(auto g : a) for(auto w : q) r += (w == 2);
return r;

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);
for0(i, 5){
cin >> s;
obr [0] .pb(s);
}
fori(i, 3) obr[i]l = r_90(obrl[i-11);
obr[4] = mirr(obr[0]);
for(int 1 = 5; i < 8; i++) obr[i] = r_90(obr[i-1]);
int ko = toko(obr[0], '#');
string z;
for0(i, 30) z += ".";

for0(i, 5) knv.pb(z);
for0(i, 10) {

cin >> 8,

for0(j, 5) s = "." + s;
for0(j, 5) s += ".";
knv.pb(s);

}
for0(i, 5) knv.pb(z);

'; else rl[il[j] = '#';
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map<char, int> msk;
for(auto g : knv)
for(auto w : q) msk[w]++;

for(auto gq : msk) if(q.y == ko){
bool ok = 0;
for0(i, 14) for0(j, 24) {
vs d = cut(i, j, q.%);

if (toko(d, '#') == ko){
bool okl;
for0(j, 8){
if(d == obr[j1){
ans.insert(q.x);

}

3

for(int 1 = 5; i < 15; i++){
for(int j = 5; j < 25; j++)
if (ans.find(knv[i] [j]) !'= ans.end()) cout<<(char) (knv[i][j] - 'a' + 'A');
else cout<<knv[i] [j];
cout<<endl;

3adaua 1.1.2.2. Mepuarousue 36e30v (22 6annos)

CoBpeMeHHBIX 3BE3/IHBIX IIyTENIeCTBEHHUKOB OYeHb TPYIAHO yauBuTH. OaHaKo (bup-
Ma Amazing Star Travel xodeT mpeaToKUTh HEITO HOBOE: HAOIIOAEHUST 38 MEPIIAIOITAMEI
3BE3JIAMU. JTO OUeHBb I(PPEKTHOE ABJIEHIE, BOSHUKAIOIIEe B TOT MOMEHT, KOT/Ia MOIIHYTO
3Be3/Iy 3acjIoHsIeT ItaHeTa. /[yt 9Toro pazpaboraH MapuipyT MeXKIy JBYMsI TOYKamu A
n B. Crnenuayiuctbl pupMbl Beiaeauan N HanboJiee sipKUX 3BE3J] B BUJIUMON JaCTH KOC-
Moca u ormerwian M KpymHbIX maaHeT. OCTaJoch MOJACUNTATh, CKOJIBKO pa3 3a BpeMs
Iy TEIIeCTBUsI 110 OTpe3Ky AB myTelecTBeHHUKN HACIAISITCS BIHIOM MEPIIAIOIIEil 3Be3 IbI.

Dopmam 8rodHbLL OAHHBLE

B mepgoit cTtpoke cojep:KuTcs deThipe Iebix dnciia depe3 npobenr XA, YA, X B,
Y B — xoopaunater Touek A u B. Bo Bropoit ctpoke comepxxkarcsa anciaa N u M, pasie-
nennble ipobesiom (0 < N, M < 100) — KoJIM9IecTBO 3Be3/1 ¥ KOJMYECTBO IJIAHET COOTBeT-
cTBeHHO. B kaxk1oit u3 ciempyronux N CTPOK CoJiepKaTcs KOOPJANHATHI O9epeTHOM 3Be3/IbI.
Hastee B Kaxk 101t n3 ciaepyonux M CTPOK coJiepKaTcs KOOP/IMHATHI OYePEe/IHON ILTaHeThI.
Bce koopaunathl mesbie, 1o Mmojysio He npeocxoar 1000. MapanTtupyercs, 4To HUKaAKHe
TPU TOYKHU U3 BCEX BBINMICIIEPEYUCICHHBIX HE HAXOJIATCS Ha OJIHON TPAMOii.

Dopmam 8vblrOOHBLT OGHHBLL

B OTBE€Te HY2KHO BbIJaTb OJHO YHCJIO — KOJIMYECTBO CJ/Iy4daeB, KOI'Jla IIPpU JBU2KCHUN
10 OTpe3Ky n3 Toukn A B TouKy B Kakas-iimOo 3Be3a OyieT 3aC/I0HeHa OT HaOJIIoIaTe s
maneToi. Een kakne-yimbo JiBe 3Be3bl MEPIAOT OJITHOBPEMEHHO, TO 9TO CUUTACTCH KaK
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JIBa HE3aBUCUMBIX cjiydasd. Bcee ynomMgaHyTble 00bEeKThI CIUTACM MATEPUATHLHBIMU TOYKA-
MW, JIJIT YIPOIIEHUsT BBIYUC/ICHUI Bce paccMaTpuBaeM Ha 1iockocTr. [lomumo sToro, co-
IJIACHO TEOPUU OTHOCUTEJIbHOCTHU, IIyTEIIeCTBUE ¢ TOYKHU 3PEHUs BHEITHEro HabJIro1aTe s,
COBePITaeTCcsT MTHOBEHHO, TO €CTh IOJIOYKEHWe 3Be3]] U IIJIAHET 38 BpeMd IyTeIleCTBUs He
U3MEHSIeTCs, OJTHAKO JIJIsl Iy TeIIeCTBEHHUKOB OHO JIOCTATOYHO JJIUTEIbHOE, YTOOBI Hac/Ia-
JUTHCA 3aXBATHIBAIOIIIMI BUIAMH.

Ilosacnenusa x npumepy

\Y

IIpumepni
IIpumep Nl

CraHgapTHBIA BBOJ,
-4 -220

34

-1 3

2 -1

1 -4

-3 3

-10

-2 -2

1 -1

CraHaapTHBII BBIBOJ

4

IIpumep npozpammuvi-peuseHus

Huxe npesicrasieno perenne Ha s3bike C++-.

//lenovucaenno, cpasrerue naoyadel
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
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#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(t, n) for (int 4 = 0; 7 < (int)(n); t++)
#define fori(t, n) for (int % 1; 2 <= (int)(n); i++)
#define int long long

using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

int sqt2(pii a, pii b, pii c){
pii vl = {b.x - a.x, b.y - a.y};
pii v2 = {c.x - a.x, c.y - a.y};

return abs(vl.x*v2.y - v1.y*v2.x);

3

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

pii A, B;
cin >> A.x >> A.y >> B.x >> B.y;

int n, m;

cin >> n >> m;

vector<pii> s(n), p(m);

for0(i, n) cin >> s[i]l.x >> s[i].y;
for0(i, m) cin >> pl[i]l.x >> pl[i].y;

int ans = 0;

for0(i, n){
int S = sqt2(A, B, s[il);
for0(j, m){
int s1 = sqt2(4, B, pljl);

int s2 = sqt2(A, pljl, s[il);
int s3 = sqt2(B, pljl, slil);
if(sl + 82 + 83 == S) ans++;

}

cout << ans;

IIpumep npozpammui-pewerus
Huxxe npesicrasiieno perienne Ha s3bike C++.

//eeyecmeenro, BUHNOUCKOM MOYKY nepeceverus
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x© first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int)(a).size()
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#define for0(<i, n) for (int 1
#define for1(i, n) for (int 7 =
#define int long long

0; 1 < (int)(n); i++)
1; @ <= (int) (n); i++)

using namespace std;
typedef long double 1d;
typedef pair<ld, 1d> pld;

1d eps = le-7;

struct line{
1d A, B, C;
};

1d dist(pld a, pld b){
return sqrt((a.x-b.x)*(a.x-b.x)+(a.y-b.y)*(a.y-b.y));
}

line L(pld al, pld a2){
1d A = a2.y - al.y;
1d B = al.x - a2.x;
1d C = a2.x*al.y - al.x*a2.y;

line r = {A, B, C};

return r;

int sgn(1ld x){
if(x < -eps) return -1;
if(x > eps) return 1;
return 0O;

pld tp(pld A, pld B, pld s, pld p){
line AB = L(A, B);
1d L = 0, R = 1e6;
pld v = {p.x - s.x, p.y - s.¥};
pld ab = {B.x - A.x, B.y - A.y};
1d Fs = AB.A * (s.x + L * ab.x) + AB.B * (s.y + L * ab.y) + AB.C;

if(abs(v.x*ab.y - v.y*ab.x) < eps) return{le6, le6};

while(R - L > eps){
1d M = (L+R)/2.0;

pld m = {s.x + M*v.x, s.y + M*v.y};
1d F = AB.A * m.x + AB.B * m.y + AB.C;

if(sgn(F) == sgn(Fs)) L = M; else R = M;
}

return {s.x + L*v.x, s.y + Lxv.y};

3

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);
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pld A, B;
cin >> A.x >> A.y >> B.x >> B.y;

int n, m;

cin >> n >> m;

vector<pld> s(n), p(m);

for0(i, n) cin >> s[i]l.x >> s[i].y;
for0(i, m) cin >> pl[i]l.x >> plil.y;

int ans = 0;

for0(i, n)

for0(j, m{
line AB = L(A, B);
1d tos = AB.A * s[i]l.x + AB.B * s[i].y + AB.C;
1d top = AB.A * p[j]l.x + AB.B * p[jl.y + AB.C;

if (sgn(tos) == sgn(top)){
pld w = tp(A, B, sl[il, p[j1);
if(abs(w.x) < le6 && abs(w.y) < 1le6){

if(abs(dist(A, w) + dist(w, B) - dist(A, B)) < eps) {
ans++;

}

cout << amns;

3adaua 1.1.2.3. Ilocaarue snedemrozo pazyma 2 (23 6a.an08)

[Ipodeccop IlepcukoB cHOBa MOy YMII TTOCIaHIE BHE3EMHOTO pasyMa. OH Mo-IIpexKHeMY
CUYUTAET, UYTO JOKA3ATETHCTBOM ITOTO SABJISETCS €r0o IMepuoandIHocThb. [Ipu sTom mepuos
JIOJIZKeH ObITh paBeH «koHcTante [lepcukoBay — umciy P. K coxkanenuto, nmocianue He
coBceM TiepuoandHoe. Ecu ckazarh Oojiee TOUHO, TO OHO coBceM He mepuogmdroe. OaHa-
KO, 9TO HUKAK He OCTAaHaBJIMBAET UCCJIEI0BATEISI KOCMUYECKUX ryiyouH. OH rOBOPUT, 9TO
HEKOTOPbIE CUTHAJIBI OBLIN HEIPABUJILHO OTKAJIMOPOBAHBI, OT(UIBTPOBAHBI U UHTEPIIPE-
tupoBaHbl. [lo-TipexkHeMy MbI OyIeM CUYUTATh, YTO BCE CUTHAJBI OTOOPAXKAIOTCA MaJjIbIMU
OyKBaMU JIATHHCKOTO ajiaBuTa, HO B JJAHHON 3ajiate BCe OHU PACIO3HAHBI U 3HAKOB BO-
mpoca HeT. Tem He MeHee Tpodeccop, COrIacHO CBOEH TEOPUH, MOXKET 3asiBUTh, ITO BCe
BXOKJIEHUSI TAaKOW-TO OyKBbI MHTEPIPETHPOBAHBI HEBEPHO M UX BCE CJIE/yeT 3aMEHUTh
Ha BXOXKJICHUsI KAKOii-TO Apyroit (omHON U Toil ke) OyKBBI. Bojiee cTporo: mycTh Ha I10-
BULUAX Di,, Dig, - - - Pi,, ¥ TOIBKO Ha HUX B IOCJIEOBATEILHOCTH HAXOIUTCS OJHA W Ta ZKe
oyksa. [Ipodeccop Moxker BBIOpATh JTHO0YI0 ApYTyio OYKBY (KakK BCTPEUAIOILYIOCS B CJIO-
Be, TaK ¥ He BCTPEYAIOIIYIOCs) M MOCTABUTH €e BO BCEX STHX mosuiusax. Hampumep, B
cioBe qqzbbacabadaba on MOXKeT BBIOpPATh BCe BXOXKJEHUA OYKBBI b M 3aMEHUTH UX Ha
OYKBY a, OJIY9IHB CJIOBO ¢qzaaacaaadaaa (3TO CIMTAETCS OJHON 3aMEHOi, HE3aBUCHMO OT
qrcsIa BXOXKAeHuit). O4ueBuIHO, 9TO TaKUM 00pa3oM Jiboe Moc/IaHne MOXKHO cjieiarh P-
MEPUOIUIECKIM, HO TTPOheccop 3aMHTEPECOBAH Ce/IaTh KAK MOXKHO MEHBIIE TAKUX 3aMEH.
[Ipr 5TOM OH XOYeT MOIYIUTH JIEKCUKOTPADUIECCKH MIHIMAJIBHOE TTOCTIAHTE.
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Dopmam 8rodHvLL OAHHBLE

B neproit cTpoke cojepxkutcs uncio P — xoncranta [lepcukora (1 < P < 109).
B crienyrorneil ¢cTpoke ColepKUTCs HEIycTasl MOC/Ie0BaTeIbHOCTh, COCTOAIIA U3 MAJIbIX
OyKB JaTuHuIbl. Jmna 3Toit cTpoku He mpesocxoauT 2 - 102,

Dopmam 8blTOOHBLLT OGHHBLL

BriBecTu cTpoky, KOTOpas MOIy4YaeTcs U3 UCXOHOM ITyTeM MUHUMAJIHLHOT'O YHCJIa Olle-
paIuii 3aMeHbl BXOXKICHI BceX OYKB OJHOIO BUJIa Ha BXOXKJIECHUS KaKOH-TO (O,ZLHOI'?'I U TOM
’Ke) spyroii 6ykBbl. VToropas crpoka J07KHA OBITH P-Mepuogndeckoii, To ecThb Jobbie
JiBe ee OYKBBI, PACCTOSTHAE MeXKTy KOTOPBIMHU KpaTHO P JMo/KHBI coBagarTh. Cpen Beex
TAKUX CTPOK BBIBECTH JIEKCHUKOTPAMUIECKH MUHUMAJBHYIO (HEPBYIO B aldaBUTHOM IIO-
psiJIKe).

IIpumepwvt

IIpumep Nl

CraHapTHBIN BBO/I
4
gqzbbacabadaba

CraHgapTHBII BBIBO
daCadacCaaacCaaa

IIpumep npozpammuvi-peuserus
Huzke npencrasieno pemenne Ha sizbike C++.

//epag na 6ykeaxr, 06x0d 6 zaybury
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(i, n) for (int < 0; 72 < (int)(n); i++)
#define forl(i, n) for (int < = 1; @ <= (int)(n); i++)
#define int long long

using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

map<char, set<char> > G;
map<char, int> rzb;

int num = 0;
vector<set<char> > toans;
set<char> emp;

void dfs(char a){
toans[rzblal]].insert(a);
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for(auto to : G[a]) if(xrzbl[to] == 0) {
rzb[to] = rzblal;
dfs(to);

}

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int p;

cin >> p;
string s;
cin >> s;

vector<set<char> > op(p);
for0(i, sz(s)) opli%p]l.insert(s[i]);

for0(i, p)
for(auto q : opl[il)
for(auto w : opl[il) {
GLql .insert(w);
G[w].insert(q);
}

toans.pb(emp) ;

for(auto g : G)

if(rzblq.x] == 0){
num++;
toans.pb(emp) ;
rzb[q.x] = num;
dfs(q.x);

}

for0(i, sz(s)) sl[i] = *(toans[rzb[s[i]]].begin());
cout<<s;

3adaua 1.1.2.4. IIpoekm «Poenwie dopoeu» (10 6asnos)

[Ipn poekTHUpoBaHUK HOBOI aBTOIOPOTU OLLIO IPUHATO PEIeHre CIIeJaTh ee He 60-
Jlee UeM M3 JBYX a0COTIOTHO TOPU30HTAJIBHBIX YUACTKOB. DymyInyio Tpaccy pa3bmim Ha
n PaBHBIX 110 JIMHE MAJIbIX OTPE3KOB. ByJieM cumrarh, 9TO B Ipejesax OJHOI0 Masoro
OTpe3Ka MECTHOCTh MMeEeT OJHY U Ty ke BbicoTy h;. Ilpm srom B mesnsax sddekTusnoit
TpaHchOpMaIUU MECTHOCTH TpebyeTcs JJIs BhIpABHUBAHUS MCIOIb30BATH NCKIIOUHTE b
HO I'DYHT C 9TOH Ke TPacChbl. DTO O3HAYAET, YTO MOXKHO C HEKOTOPOI'O MaJjioro OTpe3Ka
BBICOTHI hl B34ATb HEKOTOPOE KOJIMICCTBO I'PYHTA d TaK, 9TO BbICOTa 3TOI'O y49aCTKa CTaHeT
h; —d > 0. Hanee stu d equHUI TPYHTa 0053aTEILHO HYKHO ITIOMECTUTH HA JIPYTOi Ma-
JIBII OTPE30K BBICOTHI h; TaK, 4TO ero BbicoTa cTaneT hj; 4 d. Ilepememars rpyHT MOXKHO
TOJIBKO B IIPeJIeJIaX OJIHOTO U3 JIBYX BBIOPAHHBIX YYaCTKOB, TO €CTb OTPE3KH HOMEp i U
HOMED j JOJIZKHBI IIpUHa/AJ/IC2KaTb OJHOMY N TOMY 2K€ I'OPU3OHTaJIbHOMY IIOCJIC BbIpaBHU-
BaHUAd YYaCTKY. TeXHI/I‘IeCKI/Ie Tpe6OBaHI/IH TaKOBbI, 9YTO 9TU JBa BBIPOBHCHHLIX YYaCTKa
JIOJIZKHBI IMETh IIeJIOUUCJIEHHYIO BBICOTY HaJl yPOBHEM MOps. Takum oOpas3oM, jijis Hadasia
TpedyeTcs OUpPeJIeTUTh CKOJTBKIME CIIOCOOAMU MOZXKHO [IEPEMECTUTH I'PYHT € BO3BBIIIEHHO-
cTeil B HU3UHBI TaK, 4YTO obpasyercs He OoJiee YeM JBa FOPU30HTAIBHBIX YUACTKA TPACCHI,
Ka)K,ZLbeI 13 KOTOPBLIX UMEET IEJIOYUCTIEHHYIO BBICOTY.
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Dopmam 8rodHvLL OAHHBLE

B nepBoit cTpoke COJIEpKUTCA IUCIO 1 — KOJUIECTBO MaJIbIX OTPE3KOB, Ha KOTOPbIE
pasbmmm Tpaccy, 2 < n < 102. Bo BTOpOil CTPOKe yKas3aHbl BLICOTBI h; 9THX OTPE3KOB
Jepes mpobest B TopaKe ciesa Hampaso, 1 < h; < 2 - 104

DPopmam 8blLOOHBLLT IAGHHBLT

BriBecTn KOIM4uecTBO CIIOCOOOB JIOCTHYHL TPpeOyeMbIX Mmokasaresieir. Ecim y aByx pas-
Ouenunii Tpacchl B pe3y/IbTaTe BbIPDABHUBAHUS KOHEYHBIE PE3YJIBTATHI COBIIAJIAIOT, TO OHU
CHHUTalOTCA OJNHAKOBBIMH.

Iloscrnenus ¥ npumepy
IIpumep Nl

MoxkHO yKaszaTh cieayoliue pa3doueHus He Oojiee 4eM Ha JiBa ydacTKa, I0CJe Bbl-
paBHUBaHUSI B PeJieIax KOTOPBIX 0Opa3ytoTcs resbie Boicornl: [10 4] u [2 75 8 6 6 15],
pesysbrar BelpaBHuBanus: |7 7| u [T 77777 7]

[10 4275 8| u |66 15|, pesyabrar BerpaBauBanust: [6 6 6 6 6 6] u [9°9 9]
[104 27586 6] u [15], pesysnbrar BeipaBHuBanust: [6 6 6 6 6 6 6 6] u [15]
[104 27586 6 15|, pesysbrar BoipasauBanus: (77777777 7|.

Pesynbrarsl BboIpaBHUBaHUS B IEPBOM U TIOCJETHEM CIIOCOOE COBIIAJIAIOT, TAKUM OOpa-
30M OOIIMiIT OTBET paBeH J.

IIpumep Ne2

Bo BrOpoM npumepe mosrydaTcs cJe/yole BApHAHThl Pa3OUeHns] U BbIDABHUBAHUSL:
[3] [02764581 7], pesyabrar Boipasausanus: (3] u [55 555555 5]
[35] 2764581 7|, pegysbrar soipasauBanus: (4 4 u [5555555 5]
[35276458]| [l 7], pesysbrar BoipasauBanus: (5555555 5] u [4 4]
IIpumepnt

IIpumep Nl

CraHgapTHBIA BBOJ,
9

10427586 6 15
CranJgapTHBI BBIBOJ
3

LIpumep Ne2

CraHgapTHBIA BBOJ,
10
3527645817
CraHgapTHBI BBIBOJ
3
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IIpumep npozpammuvi-peuwseHus

Huxe npesicrasiieno perenne Ha s3bike C++.

#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x© first
#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(t, n) for (int % 0; 1 < (int)(n); i++)
#define fori(t, n) for (int i = 1; < <= (int)(n); i++)
#define int long long

using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int n;

cin >> n;

vector<int> v(n);
for0(i, n) cin >> v[il;

vector<int> suml(n), sumr(n);

int sum = 0;
for0(i, n){
sum += v[i];
suml [i] = sum;

sum = 0;

for(int i = n-1; i >= 0; i--){
sum += v[i];
sumr [i] = sum;

int ans = 0, ol = 0;
if(sum % n == 0){
ans++;
ol++;

3

for(int 1 = 0; i < n-1; i++){
if(suml[i] % (i+1) == 0 && sumr[i+1] %@ - i - 1) == 0){
if(ol == 1){
if(suml[i] / (i+1) !'= sum / n) {
ans++;

}

elseq{
ans++;
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}

cout << ans;

3adawa 1.1.2.5. IIpoeyaxa no mocmam (30 6a1.108)

BosmozkHO, BBI 3HaETE UCTOPUIO PO TO, KAK DijIep Ty/sii o MocTaM Kenurcoepra.
HorryctuM Tenepb, 9To Jitjiep Horasl Ha HeKUil apXuliesar, Mex, 1y HEKOTOPBIMUA OCTPOBa-
MH KOTOPOTO UMEIOTCsI MOCTBI. MOCTBI ITOCTPOEHBI TAKUM O00PA30M, 9TO MEXKJIY JIFOOBIMEI
ABYMd OCTPOBaMM apXHUIlejiara MO2KHO IIOCTPOUTH IIYTH IIO 93THUM MOCTaM, IIpUYEM 9TOT
yTh eIUHCTBEHHBINH. Bee ocTpoBa mpoHyMepoBaHbI OT 1 10 n. Dilep HAXOAUTCs HA OCT-
poBe HOMeD 1 U KejTaeT COBEPIINUTD CJIEIYIONIYIO TPOTYJIKY: ¢ OCTpOBa HOMep 1 OH Xoder
JIOWTH JI0 OCTPOBa HOMEp 2, Jlajiee JI0 OCTPOBa HOMEP 3 U Tak jaJiee J0 OCTPOBa HOMED 1.
C Hero oH X04eT BEpHYTbCs Ha OCTPoB HOMep 1. OH IMpeKpacHO MOHUMAET, UTO IIPU ITOM
€My IIPpUIETCA IMocelaTh HEKOTOPbIEe MOCTBI II0 MHOI'Y pas. OCT&HOCB BbIACHUTBL, CKOJIBKO
pa3 cymMMapHO OH HPOMJIET IO MOCTaM BO BpeMd CBOEH IIPOTYJIKU.

Dopmam 8rodHbvLL OAHHBLE

B mepBoit cTpoke COXEPKUTCS UUCIO0 N, — KOJUIECTBO OCTPOBOB B apXHIlejare,
2 < n < 10°. B caenytomux n — 1 cTpokax cojepsKaTcs IO JBa Umciaa a; U b; depes
1pobes1 — HOMepa OCTPOBOB, COeIMHEHHBIX MocToM, 1 < a;,b; < n,a; # b;. lapantupyer-
CsI, 9TO MEXK/Ty JIFOOBIME JIByMsi OCTPOBAME apXHIlejara MOXKHO ITOCTPOUTH IIyTh 110 3TUM
MOCTaM, IIpUYEM I3TOT IIYThb e,ZLHHCTBeHHbeI.

Dopmam 8blLOOHBLLT OGHHBLT

IhﬂBGCTMgHHHHy’OHHC&HHOFO IIyTH, TO €CTb CyMMapHO€ KOJINIECTBO HepecequHﬁ MO-
CTOB, KOTOpPbI€ IIPUACTCA COBEPINUTD.

Ilosacnenua x npumepy

Ha pucyske BbI BHuTE pacioiOXKeHHe MOCTOB B apxuiiesiare u3 npumepa. [Iporyika
Ditnepa OyaeT MPOXOIUTH CJIEIYIOMIIM 00PA30M:

1—5—8—2:3 wmocra;
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2—8—5—1—3:4wMocra;

3—1—5—4:3 wmocra;

4 — 5 : 1 mocT;

5 — 8 — 6 : 2 MmocTa;

6 —8 —5—T7:3 wmocta;

7 — 5 — 8:2 MocTa;

8 —5 —1:2 mocra.

Wroro on mpoiiger wepe3 3 +4+ 3+ 1+ 2+ 3+ 2+ 2 = 20 mocToB.
IIpumepwvt

IIpumep Nl

CraHgapTHBIA BBOJ,

D~ NN 0~ 01 o
o1 00 O O W

5

CraH/IapTHBI BBIBOJ

20

ITpumep npoepammuoi-pewerHus

Huzke npencrasiieno perenne Ha sizbike C++.

//lca deouuHbiM nodsemom, 06xod 6 2aybuny
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x© first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int)(a).size()
#define for0(i, n) for (int <
#define fori(t, n) for (int %
#define int long long

0; © < (int)(n); i++)
1; i <= (int)(n); i++)

using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

int n, a, b, timer;
vector<vector<int> > G;
const int N = 1leb + 228;
const int LG = 18;
vector<int> dep, in, out;
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int up[LG] [N];

void dfs(int a, int p) {

}

in[al] = timer++;
up[0] [a] = p;
for (int i = 1; i < LG; i++) {
up[illal = upli - 1] [upli - 1]1[all;
}
for (int to : G[al) {
if (to !'=p) {
dep[to] = deplal + 1;
dfs(to, a);

}

out[a] = timer;

bool upper(int u, int v) {

}

return in[u] <= in[v] && out[v] <= outl[u];

int lca(int u, int v) {

}

if (in[u] > in[v]) {
swap(u, v);

¥

if (upper(u, v)) {
return u;

}

for (int i = LG - 1; i >= 0; i--) {
if ('upper(upli][ul, v)) {
u = upli] [ul;
}
}
return up[0] [ul;

int dist(int u, int v) {

}

int t = lca(u, v);
return depl[u] + depl[v] - 2 * depl[t];

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cin >> n;
G.resize(n);
for0(i, n-1){
cin >> a >> b;
a--;
b--;
G[al.pb(b);
G[b].pb(a);

dep.resize(n, 0);
in.resize(n);
out.resize(n);
dfs(0, 0);

int ans = 0;
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for0(i, n){
ans += dist(i, (i+1)%n);

3

cout<<ans;

IIpumep npozpammuvi-peuseHus

Huxxe npesicrasiieno perienne Ha sa3bike C++.

// lca 08ouunbimM nodsemom, 06x00 e wupuky b6es zaybokol pekypcuu

#include <bits/stdc++.h>

#define
#define
#define
#define

#define
#define
#define
#define
#define

pb push_back
mp make_pair
T first

y second

all(z) (z).begin(), (z).end()

sz(a) (int)(a).size()

for0(z, n) for (int % = 0; 4 < (int)(n); t++)
fori(i, n) for (int % 1; 12 <= (int)(n); i++)
wnt long long

using namespace std;

typedef
typedef

long double 1d;
pair<int, int> pii;

int n, a, b, timer;
vector<vector<int> > G;
const int N = 1leb + 228;
const int LG = 18;
vector<int> dep, in, out;

int upl[LG] [N];

bool upper(int u, int v) {

}

return in[u] <= in[v] && out[v] <= outl[u];

int lca(int u, int v) {

}

if (infu] > in[v]) {
swap(u, v);

}

if (upper(u, v)) {
return u;

}

for (int i = LG - 1; i >= 0; i--) {
if (lupper(upli] [ul, v)) {
u = upli] [ul;
}
}

return up[0] [ul;

int dist(int u, int v) {

int t = lca(u, v);
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3

return deplu] + deplv]l - 2 * deplt];

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cin

>> n;

G.resize(n);
for0(i, n-1){

dep.

cin >> a >> b;
a--;

b--;
G[al.pb(b);
G[b] .pb(a);

resize(n, 0);
in.resize(n);

out.resize(n, 0);

deque<int> och;

vector<int> par(n), d(n, 1), oo;

och.pb(0);
00.pb(0);

dep[0] = 0;

par[0] = 0;
while(sz(och) > 0){

int tb = och[0];
och.pop_front () ;

for(auto to : G[tb]) if(to != par[tb]){

}

deplto] = dep[tb] + 1;
par[to]l = tb;

up[0] [to] = tb;
for (int i = 1; i < LG; i++) {

up[i] [to] = upl[i - 1] [upli - 1][tol]l;

}
och.pb(to);
00.pb(to);
}

for(int i = sz(oo)-1; i >= 1; i--)

d[par[oo[i]]1] += d[oo[il];

in[0] = 0;
for(int i = 1; i < sz(oo0); it++){

infoo[i]] = out[parloo[i]]1]+1;
out[oo[il] = inloo[il] + 1;
out [par[oo[i]]] += 2*d[oo[il];

int ans = 0;

for0(i, n){

ans += dist(i, (i+1)%n);
}

cout<<ans;
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Tperbga nonbeiTka. 3ajgaun 8—11 KJjacca

3adawa 1.1.3.1. Ilocaarue Apecubo (15 6ananos)

Nwmeercs npsimoyrosibHOe m300pazkenue, pa3onToe Ha €JIMHIIHbIE KBAIPATHKH, Pa3-
Mep 9Toro u3obpazkenusi n X m, (5 < n,m). Kaxpiit ero kBajpaTuk Jubo YepHBIi 1100
Oestprit. 1I3BecTHO, UTO HA 3TOM M300paKEHNN HAPUCOBAHA YePHBIM IIBETOM Ha OejioM (hoHe
oJlHa JeThIpexcBsizHasi purypa. Purypa Ha3bIBaeTCs TIETBIPEXCBI3HON, €C/IN MEXKIY JII0-
OBbIME JIByMsI ee KJIETKaMU MOYKHO IIOCTPOUTH IIYTh IO KJIETKAM 9TOi (hUTYPhI, B KOTOPOM
JIIOOBIE JIBE PSIJIOM CTOSAIINE KJIETKH SBJISIOTCS COCEJIHUME B M300payKeHUH JINOO 110 TOpH-
3oHTa U JInOO 110 BepTuka/u. Jlanmee nzobpazkenne pa3duin Ha CTPOKU ¥ COEJUHUIN UX B
oJiHy OOJIBIITYIO CTPOKY 0e3 IpobesioB n pazjenuteseil. [nuna 3toit crpoku n - m. Ioce
9TOTO ee OTIPABU/IN B HAIIPABJICHUH IIIAPOBOTO 3Be3/THOTO cKorieHust M 13, Haxosimerocst
na paccrosgnun 25000 cBeTOBBIX JieT B co3Be3aun [epkyseca. Bol oburaress M13 u ne-
peJl BaMU MMOCTABUJIM 33,149y BOCCTAHOBUTH M300pazKeHue, MCXosd U3 NHMOPMAIUU O ero
YETBIPEXCBAZHOCTH. ['apaHTupyeTcs, 4To pelieHne eJIMHCTBEHHO.

Dopmam 8rodHvLL OAHHBLE

Ha Bxom nojiaercsa npunsaras crpoka. OHa COCTOUT U3 3HAKOB «.» U «7#£». Touku cooT-
BETCTBYIOT (DOHY, & peleTKn — u3o0pazxkenuoir durype. /[mHa cTpoKu He MPEBOCXOIUT
5184.

Dopmam 8vblLOOHBLLT OGHHBLL

Tpebyercs BbiBecTH n300pakeHre B UCXOJHOM BHJIE, TO €CTh Pa30UTh €ro Ha CTPOKU
OJIMHAKOBOM JIJTMHBI M PACIOJIOKUTH UX JPYT MO, JIPYTOM.

IIpumepni
IIpumep Nl

CraHgapTHBIA BBOJ,
............ HEE. O HLLHEL L H L HL VL CHEEERE . R O H.
CHEHE . H.HLLHLHOEH. HE.

CraHgapTHBI BBIBOJ,

N 21 N
#.o#.#. ..
#O##H. L.
#oo#....
HEHHHHHEH
CCHHHE. #
CCHEHE #
LHOHLLH
CHEL L

IIpumep npozpammuvi-peuseHus

Huxe npesicrasiieno perenne Ha s3bike C++.
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//dfs, nazomxderue 4-ceasnol obaacmu

#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int)(a).size()
#define for0(t, n) for (int 7 = 0; 7 < (int)(n); t++)

#define forl(i, n) for (int © =

#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;
typedef vector<string> vs;

int k;
int dX[4] = {‘1; 09 13 O};

int dy[4]

{O’ 1: O, _1};

bool in_tr(int x, int y, int h, int w){

}

return (x >= 0 && y >= 0 && x < h & y < w);

void dfs(vector<string> &v, int x, int y){

3

vixl [yl = '#';
k++;
for0(i, 4){

int nx

int ny

x + dx[i];
y + dyl[il;

1]

if (in_tr(nx, ny, sz(v), sz(v[0])) && v[nx] [ny] == '$")

dfs(v, nx, ny);

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

string iss;
cin >> iss;

int n = sz(iss);
for0(i, n) if(iss[i] == '#') iss[i] = '$";
int kk = 0;
for(auto g : iss)
kk += (q == '$');

for(int 1 = 5; i < n; i++)
if(n % i == 0 & n/i >= 5){
string s = iss;
vector<string> v;
for0(j, n/i){
v.pb(s.substr(0, i));
if(sz(s) > i) s = s.substr(i);

3

1; i <= (int)(n); i++)
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k = 0;
int sx, sy;
for0(i, sz(v))
for0(j, sz(v[il))
if(vl[il[j]1 == '$"){
sX = 1i;
sy = Js
}
dfs(v, sx, sy);

if(k == kk)
for0(i, sz(v)) cout<<v[i]<<endl;

3adaua 1.1.3.2. I'pasumayuormsiti napaasaxc (10 6aano8)

Crenmanuctel ¢upmbl Amazing Star Travel odenb oTBETCTBEHHO OTHOCATCS K 0O€3-
OIMACHOCTU CBOWX KJIMEHTOB. [Ipexke wem maprmipyT u3 Touku A B Touky B Oyzer 0100-
peH I YBJIEKATETbHBIX IIyTENeCTBII, OH TPOXOIUT BCECTOPOHHIOK dKcrepTusy. [lomu-
MO OYEBHJIHBIX OIACHOCTEN, TAKMX KaK HaJMYhe Ha MapIIPyTe BPEJIHBIX KOCMHYECKUX
U3JIy9eHnil, aKTUBHOCTD IMPATOB M IPOTHO3UPOBAHUS BCILIIIEK CBEPXHOBBIX, B UUCJIE
[POYNX AHAJTU3UPYETCS U MHOXKECTBO JIPyrux, Oosiee cKydHbIX. COBpEMEHHBIE HCCJIEI0-
BaHUSI [MOKA3A/IM, ITO Ha ITPOJIETAIONINN HA OKOJIOCBETOBBIX CKOPOCTSX 1O OTpe3Kky AB
KOCMUYIeCKHUI KOpabJib HETATUBHOE BJIMSIHIE MOYKET OKa3aTh IPABUTAIMOHHOE TI0JIE 3BE3]T
u wianeT. C yjajeHneM 3Be3/1bI WK IIJIAHETHl OT OTPe3Ka, ITO BJUsHUE CHavYaJa BO3Pac-
TaeT, a MOTOM CKavYKOOOpa3HO majaeT j0 Hysid. OcobeHHO omacHO, ecyiu 3Be3/1a U IJIaHeTa
PACIIOJIOYKEHBI 110 pa3Hbie CTOPOHBI psiMoit AB. Torja ux Bo3eiicTBue MyJIBTHILIATIADY-
eTcsi, TO eCcTh nepemuoxkaercs. Ocobo caeryeT OTMETUTh, 9T0 3P PEKT MYIbTHILIAIIIPO-
BaHUs BO3HUKAET TOJILKO B Iape 3Be3/a-IIaHeTa, a, HAIIPUMep, JIJId 1ap 3Be3/1a-3Be3/1a
WM TJIaHeTa-jIaneTa He obnapyzxken. Kpome Toro, sTor 3¢hdeKT He HAOIIOTAETCs, eC/In
3Be3/1a U IJIAHEeTa PACIIOJIOXKEHBI 110 OJIHY CTOpPOoHY OT npsiMoit AB. Ocraioch cKa3arh, 9To
MOXKHO CUUTATh 3D MEKT rpaBUTAIIMOHHOIO BO3JACHCTBUS PABHBIM ILIOMAIN TPEYTOJIbHU-
ka ABC, rne A u B — Hadajio u KoHer, MapiipyTa, a C' — MecTO pacloJIoyKeHUsT 3Be3/IbI
WIN TIaHeThl. Bac mpocsaT OMeHuTh OMacHOCTH 33JIaHHOTO OTpe3ka AB, To ecTb HaTh
MaKCAMAaJbHYIO BEJIMYNHY T'DABUTAIMOHHOTO BO3JEHCTBUS Ha OTPE30K CPEN BCEX Iap
3Be3/Ia-TIJIAHETA, PACIIOIOKEHHBIX 10 Pa3Hble CTOPOHBI psimoit AB. He crout 3a0biBaTh 1
O MIPOCTOM BO3JIEHCTBUU OT/IEIBbHBIX 00BHEKTOB, KOTOPOE MOYKET OKa3aThCs JlaxKe OOJIbIIE,
4eM BO3JIeiicTBUE IIaphl.

Dopmam 8rodHbvLL OAHHBLE

B mepBoii cTpoke comepKuTcst derhipe Iesablx ducia depes mnpoden XA, YA, XB,
Y B — xoopaunater Touek A u B. Bo Bropoit ctpoke cogepxxkarcsa anciaa N u M, pase-
nennble pobesiom (0 < N, M < 100) — Kom9IecTBO 3Be3/1 ¥ KOJMYECTBO IJIAHET COOTBeT-
cTBeHHO. B kaxk10it u3 ciemayronmux N CTPOK Co/lep:KaTcsd KOOPANHATHI O9ePeTHOM 3Be3/TbI.
Jastee B KaxK 101 u3 ciepayrommux M cTpoOK coaep:KaTcsa KOOPAMHATHI OUe€PEIHOM ILIaHeThI.
VKa3zaHHBIE 3Be3/Ibl U ILJIAHETHI, U TOJBKO OHU MOI'YT OKa3aTh HEHYJIEBOE I'DaBUTAIMOH-
Hoe BymstHIE Ha 0Tpe3oK AB. Bee KoopanHaTh! 1e/ble, 1o Moayao He mpepocxomsaT 1000.
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FapaHTI/IpyeTCH, YTO HUKaKHE TPU TOYKH N3 BCEX BLIMICIICPCYNC/JICHHBIX HE HaXOJATCA Ha
OJTHON MPAMOA.

Dopmam 8vblLOOHBLLT OGHHBLL

B orBere Hy»KHO BBIJATH OTBET Ha 3aJIa9y — OJIHO BEIECTBEHHOE YNCJIO OKPYTJIEHHOEe
POBHO JI0 JIBYX 3HAKOB IIOC/I€ TOYKH. Pazjieuresib MKy IEI0i U JPOOHON HacTsIMu
OTBeTa — TOYKA.

Ilosacnenua x npumepy

Nrorooe nanbosibiiiee BO3/elCTBIE Ha OTPEe30K AB OKa3bIBaIOT BbIJIEJIEHHBIE Tpe-
YIOJbHUKAMHI 3Be3/la U ILIaHeTa. Bo3jeiicTBue 3Be3/bI PABHO ILIOMAIN TPEYrOJbHUKA
ABC, koropas paBHa 11, Bo3jeiicTBre IIaHETHI PABHO ILIOIIAIN TpeyroabHuka ABD,
koTopas paBHa 14. Tak Kak OHEM HAXOJIATCS [0 pa3HbIE CTOPOHBI MpsiMoit AB, To ux 00-
mee Bo3jielicTBre paBHO mpousseenuio 11 - 14 = 154,00

IIpumepwvt
IIpumep Nel

CranaapTHBIN BBO/I

-4 -2 20
3 4

-2 4

2 -1

1 -4

-3 3

-10

-2 -2

1 -1

CraH/IapTHBI BBIBOJI

154.00

IIpumep npozpammuovi-peuwserus

Hwuxe npesicrasieno pertenne Ha s3bike C+ -

//pasdenerue - 3HAKU BEKMOPHOZ20 NPOu3BEleHUs, NAOWAdbL - MOOYAb 8EKMOPHOZ0
// npouseederus
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int)(a).size()
#define for0(i, n) for (int <
#define fori(i, n) for (int <
#define int long long

0; i < (int)(n); i++)
1; 4 <= (int)(n); i++)
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using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

int vprod(pii a, pii b){

return a.x*b.y - b.x*a.y;

3

int sgn_vprod(pii a, pii b){
int vp = vprod(a, b);
if(vp < 0) return -1;
if(vp > 0) return 1;
return O;

int sqt2(pii a, pii b, pii c){

pii vl = {b.x - a.x, b.y
pii v2 = {c.x - a.x, c.y

- a.y};
- a.yr;

return abs(vprod(vi, v2));

}

signed main(){
ios: :sync_with_stdio(0),

pii A, B;
cin >> A.x >> A.y >> B.x
pii AB = {B.x - A.x, B.y
int n, m;

cin >> n >> m;
vector<pii> s(n), p(m);
for0(i, n) cin >> s[i].x
for0(i, m) cin >> p[i].x

double ans = 0;

for0(i, n)

cin.tie(0), cout.tie(0);
>> B.y;

- A.y};

>> slil.y;
>> plil.y;

ans = max(ans, sqt2(A4, B, s[i]) / 2.0);

for0(j, m)

ans = max(ans, sqt2(A, B,

for0(i, n){

pljl) / 2.0);

pii Bs = {s[i]l.x - B.x, s[i]l.y - B.y};

for0(j, m){
pii Bp = {p[j].x

if (sgn_vprod(AB,

ans = max(ans, sqt2(A, B, s[i]) * sqt2(4, B,

}
}

cout.precision(2);
cout<<fixed<<ans;

- B.x, pljl.y - B.y};

Bs) != sgn_vprod(AB, Bp)){

plil) / 4.0);
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IIpumep npozpammuvi-peuwseHus

Huxe npesicrasiieno perenne Ha s3bike C++.

//pasdenerue - 3Haku nodcmanoeku e obyee ypasreHue npaMol, NAOYAls --- HOPMYAa
// Tepora
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int)(a).size()
#define for0(i, n) for (int 1
#define forl(i, n) for (int <
#define int long long

0; i < (int)(n); i++)
1; i <= (int)(n); i++)

using namespace std;

typedef long double 1d;

typedef pair<double, double> pii;
pii A, B;

struct line{
double A, B, C;
};

line L(pii a, pii b){
line r;
r.A=>by-a.y;
r.B=a.x - b.x;
r.C = b.x*a.y - a.x*b.y;

return r;

}

double dist(pii a, pii b){
return sqrt((a.x - b.x)*(a.x - b.x)+(a.y - b.y)*(a.y - b.y));
}

double sqt2(pii a, pii b, pii c){

double p = (dist(a, b) + dist(b, c) + dist(a,c)) / 2.0;

return 2*(sqrt(p * (p-dist(a,b)) * (p-dist(b,c)) * (p-dist(a,c)) ));
}

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cin >> A.x >> A.y >> B.x >> B.y;

int n, m;

cin >> n >> m;

vector<pii> s(n), p(m);

for0(i, n) cin >> s[il.x >> s[i].y;
for0(i, m) cin >> pl[il.x >> plil.y;

double ans = 0;
line AB = L(A, B);
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for0(i, n)
ans = max(ans, sqt2(A, B, s[i]) / 2.0);

for0(j, m)
ans = max(ans, sqt2(A, B, p[jl) / 2.0);

for0(i, n){
pii Bs = {s[i]l.x - B.x, s[il.y - B.y};
double stoAB = AB.A*s[i].x + AB.Bxs[i].y + AB.C;

for0(j, m){
pii Bp = {p[jl.x - B.x, p[jl.y - B.y};

double ptoAB = AB.A*p[j]l.x + AB.B*p[jl.y + AB.C;

if (stoAB < O && ptoAB > O || stoAB > 0 && ptoAB < 0){
ans = max(ans, sqt2(A, B, s[i]) * sqt2(A, B, p[jl) / 4.0);
}

}

cout.precision(2);
cout<<fixed<<ans;

3adaua 1.1.3.3. Ilocaanue eHezemmozo pasyma 3 (25 6aano08)

[Ipodreccop Ilepcukos cHOBa Ha MEPBBIX MOJIOCAX HOBOCTHBIX arperatopos! OH cuenmast
oUepeIHOe TeHNAJIBHOE TIPE/IITOIOKEHIE 110 TOBO/LY HOBOMW ITOC/IEIOBATE/IbHOCTH CUTHAJIOB
u3 TJIyOMH KOCMOCA.

- BO-TIEPBBIX, TOBOPUT HPOdeccop, I MOITBEPKIEHUST NCKYCCTBEHHOCTH TTPOUCXOK-
JIeHUsI CUTHAJIA JIOCTATOIHO, IYTOOBI OH ObLI IMEPUOINIECKUM C II€PUOJIOM, He IIpe-
BOCXOAIINM M3BECTHYIO «KOoHcTaHTy llepcukoBay P.

- BO-BTOPBIX, COIVIACHO 3aKOHY JIudPy3HOTO pacceuBaHus WHMPOPMAIMU B HEKOTe-
PEHTHBIX IPOCTPAHCTBAX WPHU HEeJWHEeHHO Bo3pacTafomeM Koddduimenre
Baasapnmoria — [lepcukoBa, KauecTBO CUTIHAJIA HAIaeT IIPU POCTE BPEMEHU €ro Ie-
peJiatin, ITO 03HAYAET, ITO HEKOTOPOEe OKOHYAHUE TOCIe0BATEIbHOCTH MOYXKHO OT-
OpoCUTh KaK HEJOCTOBEPHO OIIO3HAHHOE.

Taxkum 0b6pa3oM, Bce 9TO OCTAIOCH TPodeccopy — OTOPOCUTH HECKOIBKO ITOIPST ULy~
IUX CUT'HAJIOB U3 KOHIIA IIOCJIE/IOBATE/IbHOCTU TaK, YTOObI OHA CTaJia NEPUOJIMIECKON C
epUo/IoM, He IpeBocxofdanmuM P. Kak oObraHO, Ipodeccop 3anHTEPECOBAH YIAIUTh KaK
MOKHO MEHBIIIE CUTHAJIOB.

Dopmam 8rodHBIT OAHHBLT

B neproit cTpoke cojiepskutes uncio P — xoncranta Ilepcukopa (1 < P < 109).
B cremytomeil ¢cTpoke ComepKNTCA HEMycTas IT0CIeI0BATEIBHOCTD, COCTOSMAA N3 MAJIBIX
OYKB JIATHHUIILI — IOC/IaHue U3 KocMmoca. JIjInHa 9Toit cTpoKu He IpesocxouT 2 - 10°.
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Dopmam 8blLOOHBLLT OGHHBLL

BriBecTn 0/1HO YHMCI0 — MUHMMAJbHOE KOJMYIECTBO CUMBOJIOB, KOTOPbIE HYKHO ya-
JINTh U3 KOHIIA IOCJIeI0BATEILHOCTH, UTOOBI OHA CTaJla IePUOoJndecKoil ¢ nepuojgom 17,
ne npesocxoydamum P. IlocienoBarebnoctsh umeet riepuo, 17, ecan Jijisd JIIOOBIX JIBYX €€
CUMBOJIOB, PACCTOSTHAE MEYK,Iy KOTOPHIMU KpaTHO 7' BEPHO, YTO OHU COBITQJIAIOT.

IloacHneHnus x npumepy

Pacemorpum nexosnyio nocsegoBaresbHocTh abcabcaabcabcecabab. Eciu u3 nee au-
Jero He yJIaJsdTh, TO ee HaMMeHbINui nepuos Oyger pasen 15. Eciau ygagnTh u3 ee KOH-
1a oaHy OykBy, To mepuoi abcabcaabcabcaba ne msmenurcs, ecian ke ymaauThb JIBE
oyksbl, epuoji abcabcaabcabcab craner pasen 10. Ecim ymanuth Tpu OyKBBI, 11epu-
on abcabcaabcabca pasen 7. I sToro mocrarodHo s mepBoro tecra. UToObI mepuo He
MIPEBOCXOIU 3, TpUJieTcd yaaauTh u3 Konia 10 cumBosioB u rnojy4unTh abcabca c rre-
puojgoMm 3. Hy a mepuoj 2 MOXKHO IOJy4IUTh TOJBKO Y Hadaja ab, Jjist 9Toro npuaercs
VJaJATh 15 CUMBOJIOB.

IIpumepwvt
IIpumep Nel

CTaHILapTHLIﬁ BBO/],
8
abcabcaabcabcabab

CraH/IapTHBI BBIBOJ
3

IIpumep npoepammuoi-pewerHus

Hwxke npencrasieno pemienne Ha s3bike C++.

//npepukc-pyrryus, memod Knyma-Moppuca-ITpamma
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(i, n) for (int © = 0; © < (int)(n); i++)
#define forl(i, n) for (int < 1; 2 <= (int)(n); i++)
#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;
typedef vector<string> vs;

vector<int> pf (string s) {
int n = sz(s);
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vector<int> pi(n);
for (int i=1; i<n; ++i) {
int j = pili-1];
while (j > 0 && s[i] !'= s[j1)
j = pilj-1];
if (s[i] == s[jl) ++j;
pilil = j;
}
return pi;

}

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

int p;
string s;

cin >> p >> s;
vector<int> kmp = pf(s);

for(int i = sz(kmp)-1; i >= 0; i--)
if(i - kmp[i] + 1 <= p)
return cout<<sz(s)-1 - i, O;

3adaua 1.1.3.4. IIpoekm «Poenwie dopoeu» 2 (30 6anano8)

[Ipu mpoekTHpOBaHUN HOBOI aBTOIOPOTH OBLIO IIPUHSIITO PEIIeHne CIejaTh ee He 00-
Jlee UeM M3 JBYX abCOJIIOTHO MOPU30HTAIbHBIX YIACTKOB. BymyIyto Tpaccy pa3omim Ha
N PaBHBIX TI0 JJIMHE MaJIbIX OTPE3KOB. ByaeM cumrarb, 9TO B mpejeax OJHOI0 MAJOro
OTpe3Ka MECTHOCTh UMeeT OJHY U Ty Ke BbicoTy h;. IIpm sTom B 1ensx 3hdeKkTuBHOIM
TpaHcHOPMAIIII MECTHOCTH TPpeOyeTcs I BhIPABHUBAHUS UCIIOIb30BATH NCKJIFOUNTEIhb-
HO TPYHT C 3TOW K€ TPACChl. DTO O3HAYAET, YTO MOYKHO C HEKOTOPOT'O MAaJIOTO OTPe3Ka
BBICOTHI h; B3ATh HEKOTOpPOE KOJMYECTBO T'PYHTa d TaK, UTO BBICOTA TOTO yIaCTKa CTa-
wer h; —d > 0. Hajnee st d eguHuUIl rpynTa 00s3aTe/IbHO HY?KHO IIEPEMECTUTH Ha JIPY-
roif MaJjblif OTPE30K BLICOTHI hj Tak, UTO €ro BbIcoTa cTaneT hj; + d. Ilepememars rpyHT
MOXKHO TOJIBKO B IIpejesax OJHOIO U3 JBYX BBIOPAHHBIX YIaCTKOB, TO €CTh OTPE3KU HO-
Mep ¢ U HOMEp j JIOJIKHBI IIPUHAJIEXKATH OJTHOMY U TOMY K€ TOPU30HTAJIBLHOMY TOC/IE
BBIpABHUBaHUS yJacTKy. B j1aHHOI Bepcum 3a/a9W BBICOTHI BBIPABHUBAEMBIX yYaCTKOB
MOT'YT OBITH JIIOOBIMU ITOJIOXKUTETHHBIMUA, B TOM YHUCJIE U He HeabiMu guciaamu. Creyio-
UM Ba>KHBIM BOITPOCOM IIPH CTPOUTEIHCTBE SIBJISIOTCS Tpyao3arparsl. 11o aToit npuanse
TpebyeTcst BHIOpATh Takoe pa3dMeHHe TPacChl POBHO Ha JIBA HEIYCTBIX yYaCTKa, ITOOBI
CyMMapHBII 00bEM IIEPEMEITEHHOIO I'PYyHTa ObLI MUHUMAJIBHO BO3MOYKHBIM.

Dopmam 8rodHbLL OAHHBLE

B nepBoii cTpoke COJIEPKUTCA IUCIO N — KOJUIECTBO MaJIbIX OTPE3KOB, Ha KOTOPbIE
pasommm Tpaccy, 2 < n < 2 - 10°. Bo BTOPOit CTPOKe yKa3aHbl BHICOTHI h; 9THX OTPE3KOB
Yyepes 1pobest B HopsJIKe cieBa Hanpaso, 1 < h; < 2 - 105,



Dopmam 8blLOOHBLLT OGHHBLL

Bruisectn s1Ba HenyseBbIxX umcia a u b yepe3 npobest. VIx cymma Jo/KHA PABHATLCS
n. OTpe3kn ¢ HOMepaMu C MEPBOTO IO G-I BKJIOYUTE/THHO OYIYT MPUHAIEKATH TEPBO-
My BBIDOBHEHHOMY YYACTKY, OTPE3KH C HOMepaM# OT a + 1 10 n OyayT TpUHA/JIE’KATH
BTOPOMY BBIPDOBHEHHOMY y4acTKy. [Ipu aToM cymmapubiii 06beM TpyHTa, HepeMereHHoro
JIJIsE TAKOT'O BBIPABHUBAHUS, JIOJI?KEH ObITh MUHUMAJILHBIM CPEJIU BCEX BO3ZMOXKHDBIX Pa30M-
€HUIl TPaCcChl HA JIBa y4YacTKa. Hc/im MUHIMAIBHBIX BAPUAHTOB HECKOJIBKO BBIBECTU TOT, Y

KOTOPOI'O 9MCJIO 4 MCHBbIIIEC.

Ilosacnenua x npumepy

Ha ciieryromux pucyHnkax mpuBeeHbI paccyKJIeHUs JIId TPEX BapUaHTOB pa3OneHust

Tpacchl Ha JIBa yIacTKa,

a=3,b=5:

a=3 b=25
8 202104 311

(8 + 20+ 2) / 3 =10
Ha JeBoM Yy4YacTKe 6ymeT nepeMeumexo 10 emmumn

(10 + 4 + 3+ 1 +1) /5= 3.8
Ha OIpaBoM y4acTKe bymeT nepeMeumeHo 6.4 enmuMI

Bcero 6ymeT nepememeno 10 + 6.4 = 16.4 emgmuuHMI

&
L i

Cyrmapsc 16.4

10

10

<
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a==86 b=2

B 20 2 104 3 1 1

(8 + 20+ 2 + 10 + 4 + 3) / 6 = 7.8333333333
Ha JeBOoM YydYacTKe OyIeT nepeMelleHO 14.5 emMHMIL

(1. +1) / 2 =1
Ha IpaBoM ydacTke OymeT nepeMemeHo 0 enmumg

Bcero bygmeT mepeMemeHo 14.5 + 0 = 14.5 enmHMI

5.833

Cyrmapno 14.5
B.666666

7.833333 7.833333




© 0w N O U R W N

o
o

a=14 b=4
8 20210 4 311
(8 + 20+ 2 + 10) / 4 = 10

Ha JeBOoM YydYacTkKe OymeT nepeMemeHo 10 emgmueEMI

(4 + 3+1+1) /4=2.25
Ha npabeoM yd9acTke bymer nepememeHo 2.5 egmumg

Bcero bygmeT nepememeno 10 + 2.5 = 12.5 epmuun

Cymmapro 12.5 emmmmmy

“—
i ==}

10 e 10

Ecin nepebparh Bce BapuaHTbI pa30HeHUs TPacChl Ha JIBe YaCTU, CAMbBIM OIITUMAJIb-

HBIM OyjieT pasomenne 4 4 ¢ pesyabraTom 12.5.
IIpumepni
IIpumep Nl

CraHIapTHBIN BBO/I

8
8202104311

CrangapTHBI BBIBOJ,

4 4

ITpumep npoepammuoi-pewerHus

Huxxe npencrasiieno perienne Ha s3bike C++.

//06a depesa ompeskos Ha CYyMmy
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define = first
#define y second

#define all(z) (z).begin(), (z).end()




11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

#define sz(a) (int) (a).size()

#define for0(i, n) for (int © = 0; 4 < (int)(n); i++)
1; 1 <= (int)(n); i++)

#define forl(i, n) for (int <
#define int long long

using namespace std;
typedef pair<int, int> pii;
typedef long double 1d;
typedef vector<string> vs;

int n, ans = 0, N = 262144,
vector <int> kl, su;
double eps = le-7;

int get(int 1, int r, vector<int> &t){
int res=0;

for(1+=N, r+=N; 1l<=r; 1=(1+1)>>1, r=(r-1)>>1){

if (1 & 1)
res += t[1];
if(I(r & 1))

res += t[r];

}

return res;
}
void upd(int pos, int val, vector<int> &t)
{

pos += N;

t[pos] += val;

for(pos >>= 1; pos; pos >>= 1)

{

t[pos] = tlpos * 2] + t[pos * 2 + 1];

}

}

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cout.precision(3);

cin >> n;
vector<int> h(n);
vector<double> 1ld(n), rd(n), lsa(n), rsa(n);

for0(i, n)
cin >> h[il;

kl.resize(2*N, 0);
su.resize(2*N, 0);
double sum = 0;
for0(i, n){
sum += h[i];
lsali] = sum / (i+1);

}

for0(i, n){
upd(h[il, 1, k1);
upd(h[il, h([i]l, su);

int gr = 1lsal[i] + 1 + eps;
int k = get(gr, N-1, k1);
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72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
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double sb = get(gr, N-1, su);

1d[i] = sb - k * 1salil;

kl.resize(0);

su.resize(0);

kl.resize(2#N, 0);

su.resize(2*N, 0);

sum = 0;

for(int i = n-1; i >= 0; i--){
sum += h[il;
rsali] = sum / (n - i);

}

for(int i = n-1; i >= 0; i--){
upd(h[i], 1, k1);
upd(h[il, h[i], su);

int gr = rsa[i] + 1 + eps;
int k = get(gr, N-1, k1);
double sb = get(gr, N-1, su);

rd[i]

sb - k * rsal[i];

double mn = 1e18;
int a, b;
for(int i 1; i < n; i++)
if(1d[i-1] + rd[i] < mn) {
mn = 1d[i-1] + rd[i];
a = i;
b=n-1i;

3

cout<<a<<' '<<b;

3adawa 1.1.3.5. IIpoeyarxa no mocmam 2 (20 6annos)

BosmokHO BBI 3HaeTE MCTOPUIO PO TO, KaK Jiljtep rysisii mo MoctamM Kenurcoepra.
Hotmyctum tenepb, 9To Ditjiep mormas Ha HEKUil apXuIiesiar, MeK 1y HeKOTOPBIMEI OCTPOBa-
MU KOTOPOTO MMEIOTCS MOCTBI. MOCTBI TOCTPOEHBI TAKKUM OOPA30M, 9TO MEXKJLY JIIOOBIMU
JIByMsI OCTPOBAMU apXUIlejiara MOXKHO HOCTPOUTDH IIyTh 110 3TUM MOCTAM, IIPUYEM STOT
IyTh €JINHCTBeHHbIH. Bce ocTpoBa nmponymepoBaHbl oT 1 110 n. Ditjiep HAXOIUTCS HA, OCT-
poBe HOMED 1 1 KeJ1aeT COBEPIIUTH CJIEJYIONLYIO MPOTYJIKY: ¢ OCTpOoBa HOMep 1 OH XoueT
JIONTH 10 OCTPOBa HOMED 2, Jjajiee /10 OCTPOBa HOMep 3 W TakK jiajiee 70 OCTPOBa HOMED
n. C Hero on xoder BepHYThCdA Ha OCTpPoB HOMep 1. OH NMpeKpacHO MOHMMAET, YTO TPHU
9TOM €My HPUJETCs MMOCENATh HEKOTOPBIE MOCTBI 110 MHOTY pa3. ¥y KaxKJO0ro MOCTa €CTb
cmorpuresib. OJHOro U3 HUX 3aMHTEPECOBAJIO CKOJIBKO Pa3 110 €ro MOCTY IpPOoiijaeT Ditep.

Dopmam 8rodHvLL OAHHBLE

B mepBoii cTpoke coJiep:KUTCA JIBa YHCIa Yepe3 Mpobes: n — KOJUYeCTBO OCTPOBOB
B apxumenare, 2 < n < 10° u b — HoMep MocTa, /I KOTOPOTO HYKHO y3HATh, CKOJIb-
KO pa3 10 HeMy IHPOXOJHUT YKas3aHHbIH MapmpyT.B cremyromux n — 1 crpokax cojep-
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JKaTed 10 JIBa 4ducia a; u b; depe3 npobesi — HOMepa OCTPOBOB, COCTUHEHHLIX MOCTOM,
1 < aj,b; < n,a; # b;. MocTbl HyMePYIOTCS B TOPsIJIKE TIOSBIEHUS BO BXOJIHBIX JAHHBIX,
HaunHasd ¢ 1. ['apanTupyercs, 9To MeXK/Iy JIIOOBIMU JABYMs OCTPOBAMHU apXuliejiara MOKHO
MOCTPOUTH IYTh MO 3TUM MOCTaM, IIPUIEM 3TOT IIYyTh € IMHCTBEHHBIN.

Dopmam 8bLLOOHBLT OAHHBLL

BroisecTnt O/IHO 9UCJIO — OTBET Ha 3aJa4y.

Iloacnenus x npumepy

Ha pucynke BB BujinTe pacrosiozKeHrne MOCTOB B apxuiesare n3 mpumepa. [Iporyika
Dityiepa OyJeT MPOXOJUTH CJIEIYIONIM 00PA30M:

1-5-8-2-8-5-1-3-1-5-4-5-8-6-8-5-T7T-5-8
—5— 1L

Nurepecytomuii Hac MocT HOMep 1 coemmugeT octpoBa b u 8. MapmipyT npoxoauT 1mo
HeMmy 6 pas.

IIpumepwvt
IIpumep Nl

CraHgapTHBIA BBOJ,
1

= NN 00 = 010
g0 01 O W 0

5
CraH/IapTHBIN BBIBOJ
6

IIpumep npozpammuvi-peuserus

Huxe npesicrasiieno perienne Ha s3bike C++.
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//dfs
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define x first
#define y second

#define all(z) (z).begin(), (z).end()

#define sz(a) (int)(a).size()

#define for0(t, n) for (int % 0; 1 < (int)(n); i++)
#define fori(t, n) for (int i = 1; < <= (int)(n); i++)
#define int long long

[}

using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

int n, z, a, b, ql, q2;
vector<vector<int> > G;
vector<set<int> > rz(2);

void dfs(int a, int p, int dol){

rz[dol] .insert(a);

for(auto to : G[a]l) if(to != p) dfs(to, a, dol);
}

signed main(){
ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cin >> n >> z;
Z--;
G.resize(n);
for0(i, n-1){

cin >> a >> b;

a--;
b--;
if(i 1= z) {

G[a]l.pb(b);
G[b].pb(a);

}

else{
ql = a;
q2 = b;
}

3

dfs(ql, qi, 0);
dfs(q2, 92, 1);

vector<int> rzb;
for(auto g : rz[0]) rzb.pb(q);

int ans = 0;
for0(i, sz(rzb)-1){
if(rzb[i]l+1 '= rzb[i+1]) ans++;
}
if (! (rzb.back() == n-1 && rzb[0] == 0)) ans++;
cout<<2*ans;
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IIpumep npozpammuvi-peuwseHus

Huxe npesicrasiieno perenne Ha s3bike C++.

//06xod 6 wupuny, b6es zaaybokol perypcuu
#include <bits/stdc++.h>

#define pb push_back
#define mp make_pair
#define z first
#define y second

#define all(z) (z).begin(), (z).end()
#define sz(a) (int) (a).size()

#define for0(t, n) for (int 4 = 0; 7 < (int)(n); t++)
#define fori(i, n) for (int i = 1; i <= (int)(n); i++)

#define int long long

using namespace std;
typedef long double 1d;
typedef pair<int, int> pii;

int n, z, a, b, ql, q2;
vector<vector<int> > G;
vector<int> rz;

int mn = 1e9, aa, bb;

signed main(){

ios::sync_with_stdio(0), cin.tie(0), cout.tie(0);

cin >> n >> z;
z--;

G.resize(n+1);
for0(i, n-1){
cin >> a >> b;

if(i '= z){
G[al.pb(b);
G[b] .pb(a);

}
elseq
ql = a;
q2 = b;
}

vector<int> och;
vector<int> mark(n+1, -1);
och.pb(ql);

mark[ql] = qi;

int b = 0;

while(b < sz(och)){
int v = och[b];
for(auto to : G[v]) if(mark[to] == -1){
och.pb(to);
mark[to] = v;

b++;
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}
sort(all(och));
int ans = 0;
for0(i, sz(och)-1){
if(och[i]+1 '= och[i+1]) ans++;
}
if (! (och.back() == n &% och[0] == 1)) ans++;

cout<<2*ans;

YHerBepras nmonbITKa. 3agaqn 8—11 Kjacca

3adawa 1.1.4.1. Cxobru (10 6ananros)

Bajiana CTpOKa, B KOTOPO# MOTYT OBITH BCTPEUEHBI 3 THIIA CKOOOK: (DUTYpPHBIE, KBA/I-
patHble U Kpyrible. [loMmmo ckoOOK B CTpOKe BCTpedaloTcs U JIpyrue Mmocae 0BaTeTbHO-
CTU CUMBOJIOB. BJ10YKeHHOCTH CKODOK MOKeT OBITH TPon3BOIbHOM. Heobxoammo nposepuTs
KOPPEKTHOCTb CKOOOYHOM 3aInCu: KaKJI0i OTKPBIBAIOIIEH CKOOKE JTOI?KHA COOTBETCTBO-
BaTh CJIE/IYIONIAas 3a Hell 3aKPhIBAoIIas CKOOKa TOI'O Ke THIIa Ha TOM YK€ YPOBHE BJIOXKEH-
HOCTH, He JOJI2KHO OBITH OTKPBIBAIOIIEH MJIM 3aKPBbIBAIOIIENl CKOOKHM O€3 Imaphl.

Dopmam 8rodHbL OAHHBLE

Crpoka, cofepzKariast IPOU3BOJILHBII HAOOP CHMBOJIOB (B T. 4. 1 63 CKOOOK).

Dopmam 8blrOOHBLLT OGHHBLL
e CJ10BO «correcty», ecjin 3alich KOPPEKTHA WA He COJEPIKUT CKOOOK.
e CioBO «incorrecty», eciu 3ammuch He KOPPEKTHA.
IIpumepwvt
IIpumep Nl

CraHapTHBIN BBO/I

(this [is] test)

CraHapTHBIN BBIBOJ

correct

ITpumep npoepammuoi-pewerHus

Hwxke nipesicraBieno perenune Ha sizbike Pythond.

def balancedBrackets(expr):
stack = []
for char in expr:
if char in ['(C','{',"'[']:
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stack.append(char)
elif char in [')','}', ']1']:
if (len(stack) == 0):
return False
top = stack.pop()

if(top == '(' and char !'= ')'):
return ""

if(top == '{' and char != '}' ):
return False

if(top == '[' and char !'= ']'):
return False

else:
continue

if (len(stack) > 0):
return False
return True

expr = input ()
print("correct") if balancedBrackets(expr) else print("incorrect")

3adawa 1.1.4.2. Pucynox (15 6ananos)

3aj1aH PUCYHOK, COCTOAIINN U3 MTPOHYMEPOBAHHBIX TOYEK W JUHUI MexK 1y HuMu. Ha-
[UIIATE TIPOrPAMMY, KOTOpasl CKazKeT, MOYKHO JIH HAPUCOBATH ITOT PUCYHOK (IPOBECTH
PYUKY 10 BCEM TOYKAM U JIMHWSIM), HE OTPbIBas PYKU W IPU TOM HE IPOBOJIs OJIHY JIVi-
HUIO JBAYKIbI?

Dopmam 8rodHvLL OAHHBLE

[lepBast cTpoka comepRut dncao N — kommdecTBo Touek (uncio or 0 mo 1000 BKJIfO-
YUTEJIBHO).

Bropast crpoka cojepzkut auciao M — kogmdectso jmauit (aucso or 0 1o 1000 BKIO-
YUTEJIBHO).

Hautee nper M cTpoK, KaxKjas U3 KOTOPBIX COAEPKUT IIapbl HOMEPOB TOYEK, COEJIH-
HEHHBIX JIMHUsAME (HyMeparysi TOUYeK ¢ 1, MexXJly mapoii Touek MOKeT ObITh POBEIEHO
HECKOJIBKO JIMHHUIA).

Dopmam 8blLOOHBLL AAGHHBLL

® <<Yes>>, €CJIM PUCYHOK MO2KHO HapHCOBaTb B COOTBETCTBUU C yCJIOBHEM.

e «No», eciu HeT.
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IIpumepovt
IIpumep Nl

CraHgapTHBIA BBOJ,

3
2
12
23

CraH/JapTHBIN BBIBOJ

Yes

ITpumep npoepammuoi-pewerHus

Huxxe npenicrasieno perrenne Ha s3bike Python3.

def task1():
vert_num = int(input())
edge_num = int(input())
verts = [{"watched": False} for
edges = []
for _ in range(edge_num) :
edges.append(tuple(int(i)-1 for i in input().split()))

in range(vert_num)]

if vert_num ==

return 'Yes'
line = [0, 0]
verts[0] ['watched'] = True
flag = True
while flag:

flag = False

for edge in edges:

if edgel[0] in line or edge[1] in line:
if edge[0] in line:

verts[edge[1]] ['watched'] = True
if edgel[0] == 1line[0]:
line[0] = edgel1]
else:
line[1] = edgel1]
else:
verts[edge[0]] ['watched'] = True

if edgel[1] == line[0]:
line[0] = edgel0]
else:
line[1] = edgel0]
edges.remove (edge)
flag = True
for v in verts:
if not v['watched']:
return 'No'
if len(edges):
return 'No'
return 'Yes'

print(task1())
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3adava 1.1.4.3. Qacosoti mexaruam (20 6arnro8)

K Bam obparuicsa Birajieser 9acoBoil MacTepCKOii, KOTOpas JIeJIaeT Yachl ¢ IPO3pad-
HBIM KopIitycoM. B MacTepckoil ecTb ojiHa mpobsema: Jin3aiiHepbl MPUIYMBIBAIOT TO, KaK
OYIyT BBITVIAJIETH Yachl, HO He 3a/[yMbIBAIOTCS O TOM, KaK IECTEPEHKHN OY/IyT KPYTUTHCH.
[TosTomy, KOra Jau3aifH MOJIyvaroT MacTepa, UM MPUXOUTCI MPOBEPATH PADOTOCIIOCOD-
HOCTH HAPUCOBAHHOTO JM3aifHepaMi MeXaHNU3Ma — MPOBEPATH HE 3aKJIMHUT JIT MEXaHU3M
OT CHEIKH JBYX KPYTAIINXCH B OJJTHOM HaIPaBJIEHUN IIECTEPEHOK.

Harmmmure mporpammy, Kotopasi OyJIeT jieaTh 3Ty paboTy 3a MacTepPOB.

Dopmam 8rodHvLL OAHHBLE

[lepBast cTpoka comepKuT KoamdecTBo mecrepeHok N (aucso or 1 g0 1000 BK/OIH-
TEJIBHO).

Bropasi cTpoka copep:KuT KOJIMIeCTBO CBsi3eil Mexky mectepenkamu M (duciio ot
0 110 1000 BKJIFOUUTEIIBHO), KOTOPbIE CIEILIEHBI MEK Ty co0oii (ec/i o/lHA U3 HUX KPYTUTCSI
0 YaCcOBOI CTpeJiKe, BTopas JI0JIZKHA KPYTUThCS IIPOTHB YacOBOH 1 HA0GOPOT).

Hanee nier M cTpOK ¢ mapaMy YuCe]I, ABJIAIONINXCA HOMEPAMHU CIEIIEHHBIX MeXK Ty
co0oii TrecrepeHoK (HyMeparusi HauuHaeTcs ¢ 1).

Dopmam 6blLOOHBLLT OGHHBLL

[Tporpamma j1012KHA BBIBECTH OJTHO U3 2 CJIOB: «g0ood», ecjin MeXaHu3M PabOTOCIIOCO-
oen unn «bady, ecn MexaHU3M 3aKJIUHUT.

IIpumepnvt
IIpumep Nl

CraHgapTHBIA BBOJ,

DW= SN
D W N

1
CraH/IapTHBI BBIBOJI
good

IIpumep npozpammuvi-peuseHus

Hwxke nipesicraBiieno perenne Ha s3bike Pythond.

def get_unwatched(verts):
i=0
for vert in verts:
if not vert['watched']:
vert['orient'] =1
return vert
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def task1():
vert_num = int(input())
edges = int(input())
verts = [{"edges": [], "orient": 0, "watched": False} for _ in range(vert_num)]
for _ in range(edges):
a, b = (int(i)-1 for i in input().split())
verts[a] ["edges"] .append(b)
verts[b] ["edges"] .append(a)

stack = []
while vert_num > O:
if len(stack) == O:
stack.append(get_unwatched(verts))
vert = stack.pop()
vert_num -= 1
vert["watched"] = True
for next_v in vert['edges']:
if not verts[mext_v]["watched"] and verts[next_v] not in stack:
stack.append (verts [next_v])
if verts[next_v]["orient"] != 0 and verts[next_v]["orient"] +
— vert['orient'] !'= 3:
return 'bad'
elif verts[next_v]["orient"] ==
verts[next_v] ["orient"] = 3 - vert['orient']
return 'good'

print(task1())

3adaua 1.1.4.4. Iapxosxa (20 6arr08)

Ha napkoske y 6usnec-tientpa N KoHTposibHO-TIpoirycKHbIX myHKTOB(KIIIT). Ussect-
HO, YTO KaK/IbII JICHb Yepe3 KaxK bl JIeHb padoTalolue B IeHTPe COTPYAHUKN Bbhe32KaIoT
Ha napkoBky M pas3. Kaxblii pa3 COTPYJIHUK BbE3:KAET B OIPEJIEIEHHOE BPeMs depes
onun 3apanee uspectHblii KIIII u Bbleskaer B ompejiesieHHOe BpeMsl depe3 JIpyroii (He
06s13aTeIbHO COBIIAIAONMuil ¢ nepBbiM). Ha Bbe3je coTpy/JHUK MOJIydaeT MpoIycK, KOTo-
pBIil OH JIOJKEeH OTJaTh Ha Bblesze. OIUH U TOT Ke IPOIYCK MOYXKET ObITh UCIOJIL30BaH
PA3HBIMU COTPY/THUKAMU, €CJIU OHU HAXOIATCH HA TEPPUTOPUM TTAPKOBKH B Pa3HOE BPEMH.

Ornpejiesinre MUHUMAIBHOE KOJTMYECTBO IIPOITYCKOB, KOTOPOE JOJIZKHO ObITH CyMMapHO
na Beex KIIII x Havamy sHs, 9T00BI XBATUIO BCEM COTPYIHUKAM.

Ecim Bpems Bbe31a u Bble3jia pa3Hbix coTpyaaukos Ha ogHom KIIIT coBnasaer, cun-
TaTh, YTO OHU MOTI'YT BOCIIOJIL30BATHCA OJHUM IIPOITYCKOM

Popmam 8xro0HBLL 0aAHHBLE

[Tepsasg crpoka cojepxkut unciao N (ducsio or 0 o 1000 BKIIOUATETHHO).
Bropas crpoka comepzkut uuciao M (auciao or 0 10 1000 BKIIOIHTETHHO).
Hasee ciemyer M cTpOK, CoAepyKaIluX CJIeLyIONLyI0 HHMDOPMAIIUIO:
Bpewmst Bbesma (dncsio or 6 10 22 BKIIOYUTETHHO).

Bpewmst Boie3sa (ancsio oT 7 /10 23 BKIIIOYUTEIHHO).

Howmep KIIIT nipu Bbese (mymepanus ¢ 1).
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Howmep KIIIT nipu Beiesne (mymepanus ¢ 1).

Dopmam 8bLLOOHBLT OAHHBLL

[Iporpamma j1017KHA BBIBECTH KOJIMIECTBO IIPOITYCKOB HEOOXOIMMOE CYMMAaPHO HA BCEX
KIIII xk nagasty jtHs.

IIpumepwvt
IIpumep Nl

CraHapTHBIN BBO/I

2

2

6 1212
12 22 2 2

CraHgapTHBI BBIBOJ,

1

IIpumep npozpammuvi-peuserHus

Huxxe npesicrasieno perrenne Ha s3bike Python3.

def solve():

required = 0

kpps_count = int(input())

kpps = [0] * kpps_count

n_notes = int(input())

visitors = []

for _ in range(n_notes):
entry_hour, out_hour,in_kpp,out_kpp = [int(readed) for readed in
— input () .split()]
visitors.append((entry_hour,in_kpp - 1,True))
visitors.append((out_hour,out_kpp - 1,False))

visitors.sort(key = lambda visitor: (visitor[0],visitor([2]))

for visitor in visitors:
if visitor[2]:
if not kpps([visitor[1]]:
required += 1
else:
kpps[visitor[1]] -= 1
else:
kpps [visitor[1]] += 1
print (required)

solve()

3adaua 1.1.4.5. Obyuaem Tepmunamopa (35 6arnos)

[Iepen ornpaskoit Tepmunaropa T-800 B mporioe st cnacenus [lxxona Komnopa
(cobbiTHsT 2 WacTH) OOHAPYKHJIOCH, YTO TIPH aHaJIn3e TeKCTOBbIX JoKyMeHToB, OCR-
MO/TY/Tb MAIITUHBI JIOMYCKAET OIMIMOKU MPU YTEHUH CHMBOJIOB B 3allCH MOJIEJICH TepMU-
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HaTopos. Bpemenu na nmoBropHoe o0ydeHne HEMPOHHON CeTH HET, IIO9TOMY ObLIO IPUHATO
pemenne Hanucarh hot-fix Ha cumBobl «T», «0», «1», «8 u «-». Ilpn urennun Tepmu-
HATOP KaKJIblil cuMBoJI TilepeBoinT B Marpuily 10 Ha 10 Touek, rye 1 o3HavaeT HajU4Ine

3allOJIHEHUA, a 0— OTCYTCTBHE.

CHUMBOJIBI PACITO3HAIOTCSI CJIEJYIOIITIM 0Opa30M:

«T» — nBa NpsAMOYTroJIbHUKA JIEYKAIMUX JAPYT HaA Jpyre, JieBas IpaHulla BepxHe-
ro NpAMOYTOJIbHUKA JieBee HUXKHETO, IIpaBad I'PAHUIR BEPXHETO NPAMOYTOJbHUKA
IIpaBee HUZKHETO.

«0» — 3aIT0/THEHHBIN TPAMOYTOJIBHUK C IPAMOYTOJIHHBIM BHIPE30OM BHYTPH, TPAHUTIHI
BBIPE3a He JIe2KaT Ha CTOPOHAX BHEIIHEI'O NPAMOYTOJIbHUKA.

«8» — 3aIIOJIHEHHBIN IPSIMOYTOJIBHUK C JIByMs IIPAMOYTOJIbHBIMYI BIPE3aMU BHYTPH,
TPaHUIIbl BBIDE30B HE JIEKAT Ha CTOPOHAX BHEIIHETO IIPAMOYTOJIbHUKA, I'DAHUIIBI
BBIDE30B HE MIEPeCeKal0TCdA, HU?KHAA I'PAHUIA OJHOIO BbIPe3a BbIIEe JIPYTOro.

«1» — 3anoHeHHBIT TPAMOYTOJIBHUK, HIUPUHA IPAMOYTOJIBHUKA CTPOTO MEHBIIIE €0
JJINHBL.

«-» — BAIIOJTHEHHBIH IPIMOYTOJILHUK, IIIUPUHA TPIMOYTOJIbHIKA CTPOro OOJIBIIE ero
JJINHBI.

Heobxonmo, 94106 ocTa/ibHbIe KOMOMHAITMH HHTEPIPETUPOBAINCH CUMBOJIOM «X».

Hamnumure nmporpamMmy Jijist perennsi oCTaB/JIeHHO| 3a/1a4u.

Dopmam 8rodHbLL OAHHBLE

10 cTpok cocrostiux n3 10 cumBoIoB «0» mam «1».

Dopmam 8vblroOOHBLT OGHHBLL

Omu u3 cuMBOJIOB «T'», «0», «1», «8», «-» mam «X».

IIpumepnvt

Hpumep Nei

CraHaapTHBIA BBOJ,

0000000000
0001110000
0001010000
0001010000
0001110000
0001110000
0001010000
0001010000
0001110000
0000000000

CraHgapTHBII BBIBO/

8
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IIpumep npozpammuvi-peuwseHus

Huxe npenicrasieno perrenne Ha s3bike Python3.

def get_borders(l, sym=1):
a, b = None, None
for i in range(len(1)):
if sym in 1[i]:
a =1
break
for i in range(len(l)-1, -1, -1):
if sym in 1[i]:
b=1
break
return a, b

def get_1r(1l, sym=1):
left, right = None, None
for i in range(len(1)):
if 1[i] == sym:
left = 1
break
for i in range(len(l)-1, -1, -1):
if 1[i] == sym:

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

return left, right
get_rectangle(l, b):
for i in range(b[0], b[2]+1):

for j in range(b[1], b[3]+1):
tmp . append (1[1] [j1)
result.append (tmp)
return result

is_rectangle(l, sym=1):
get_borders(1l, sym)
if up is None:
return None
left, right = get_lr(1[upl, sym)
for i in range(up, bottom+1):
if (left, right) != get_1lr(1[i], sym):
return None
return (up, left, bottom, right)

_ in range(10):
rows.append([int (i) for i in input()])
is_rectangle(rows)

tmp = get_rectangle(rows, a)
if is_rectangle(tmp, 0):

for i in range(len(tmp)):
if is_rectangle(tmp[:i], O) and is_rectangle(tmp[i:], 0):

if a[2]-al0] > a[3]-alil]:
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return '1'
if a[2]-al[0] < a[3]-a[1]:
return '-'
else:
up, bottom = get_borders(rows)
for i in range(up, bottom+1):
a = is_rectangle(rows[:1])
b = is_rectangle(rows[i:])
if a and b and a[1] < b[1] and al[3] > b[3]:
return 'T'
return 'X'

print(task5())

Baﬂa‘ﬂ/l IIEpBOI'o 3Talla. duzuka
IlepBag monbiTka. 3amaun 89 KJacca

3adava 1.2.1.1. (20 6aanos)

Cepdunr tpenazkep B akBalapke MpecTaBisger coboit HAKIOHHYIO MJIOCKOCTb, BBEPX
BJIOJTb KOTOPOI HACOCHI ITPOKAYNBAIOT TIOTOK BOJIbI. HaliT nmogbeMuyio cuity, KoTopas Jieii-
CTBYET TIOIIEPEYHO CO CTOPOHBI BOJIBI Ha JIOCKY C YeJIOBEKOM, €CJIN OH HEIIOBUZKEH OTHOCH-
TEeJIbHO IJIOCKOCTH. Y T0JI HaK/IoHa ItockocTn o = 30°, macca uesioBeka m = 100 Kr, ycko-
penne cBoboHOrO Taierust g = 10 M/ c?. OTBeT JaTh B HHIOTOHAX C TOYHOCTDIO JIO IIEJIBIX.

Pewernue

PaBencTBo mpoekimii cuj BI0JIb HOPMaJd K HaKJIOHHOW ILJIOCKOCTH:
N = mgCosa = 866 H

OTBeT: 866 + 1.

3adawa 1.2.1.2. (20 6ananos)

Cepdunr Tpenakep B akBamapke MpeJICTaB/IsgeT co0ON HAKTOHHYIO IIJIOCKOCTh, BBEPX
BJIOJTb KOTOPOW HACOCHI MTPOKAYMBAIOT TOTOK BOJBI. HaiiTu ckopocTh TedeHusi BOjbI V,
eCJTH IeJIOBEK Ha JIOCKe HeNOJBUKeH OTHOCUTEbHO IIOCKOCTH. CYnTaTh, ITO Ha JOCKY
€O CTOPOHBI BOJBI JIEHCTBYET cuja J1060Boro conporupienusd F = C %S , tie C' — Ko-
a3 durment, p — MIOTHOCTH BOJBI, S — ILIOMIA/b MOMEPETHOIO CEYEHUsT JOCKH. YTOJI
HakJIoHa 1iockocT @ = 30°, macca 4desopeka m = 100 Kr, yckopeHue cBOOOHOTO I1a/ie-
s g = 10 m/c?, C = 0,5, p = 103 kr/m3, S = 200 cm?. OrBer gaTh B MeTpax B CEKyH/Ly
€ TOYHOCTBIO JIO TEJIBIX.

64
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Pewernue

PaBencTBO MpoeKInii Cuji BJI0JIb HAKJIOHHOM TIJIOCKOCTH:

V2
mgSina = F = CpTS
OTrcroia HAXO UM CKOPOCTH TEUEHUS BOJIbI:
2mgSina
V=4y—————=10
e M/c

OTser: 10.

3adawa 1.2.1.3. (20 6ananos)

Cepdunr TpeHarkep B aKBamapke MPeJCTaB/IsgeT co0ON HAKIOHHYIO IIJIOCKOCTh, BBEPX
BJIOJTb KOTOPOI HACOCHI IPOKAYMBAIOT MOTOK BOABL. llomHBII pacxos Bombl paBeH
() = 1000 siurpos B cexyny. Ha Boicore h = 3 M ckopocTh Tedenust Bojsl V = 10 m/c.
p = 103 xr/mM® — mioTHOCTL BOJBI, yeKOopenne coboaHoro najenusa g = 10 m/c?. Momi-
HocTh ojuoro Hacoca P; = 10 kBt a ero KIIJ[ v = 0.8. Cko/JIbKO HY2KHO TIOCTABUTD
HACOCOB Yy OCHOBaHUS HAKJIOHHON 1tockocTu?! OTBeT JaTh B IMITYKaX € TOYHOCTHIO JI0
IEJIOTO.

Pewernue

3aKkoH COXpaHeHWsT SHEPTHH:
V2
NPy = pQ(— +gh)

rine N — 9UcjI0 HaCOCOB.

2
N, = (V=2 + gh) = 10 mTyK
nkby

OTser: 10.

3adaua 1.2.1.4. (20 6asnos)

C mOMOIIBIO 9JIEKTPOJIBUTATE/ IS B KOJIO/IIE Ha BOPOT HAMATBHIBAETCS TPOC C BEJIPOM
BojbI. [Immia Tpoca | = 10 M u ero macca m = 5,0 Kr, a Macca Bejipa ¢ Bojioit M = 12 k1.
Benpo noganmaercs co ckopoctbio V= 0,5 m/c. [locrosiHHoe HapsizKeHNe Ha JIBUTATEe
U = 200 B. KakoBa MakcuMmaJjibHas Cuja TOKa [, IPOTEKAIOIIEro Yyepe3 0OOMOTKY JBUTA-
TeJId ¢ HYJIEBBIM collpoTuBiienneM? Pajmycom BopoTa npenebpeds. YCKopeHue cBOOOIHOTO
nagenns g = 10 m/c?. OTBeT jaTh B amMIepax ¢ TOYHOCTBIO JI0 COTBIX JIOJIEi.
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Pewernue

MaxcumaJsibHast MOIIIHOCTDL JABHUI'aTe€JIsA PpaBHA MaKCHUMAaJIbHON MeXaHN4eCKO MOIITHO-
CTH:

Ul =gV(m+ M)
Orcioia MakCUMAJIbHBIH TOK paBeH:

gV(m+ M)

[1: U

= 0,43 A

OtBeT: 0.43 4 0.01.

3adaua 1.2.1.5. (20 6ananos)

C 1OMOIIBIO 9JIEKTPOJBHUIATE/IsT B KOJIOAIE Ha BOPOT HaAMAaTBIBAETCS TPOC C BEIPOM
Bojibl. /Itmna Tpoca [ = 10 M u ero macca m = 5,0 Kr, a macca Besipa ¢ Bojioit M = 12 Kr.
Benpo nogaumaercst co ckopoctbio V' = 0,5 M/c. [locrosinHOe HalpsizKeHUe Ha JIBUraTeIe
U = 200 B. KakoBa makcumaJ/ibHas Cuia TOKa [o, IIPOTEKAIONIEro Yepe3 OOMOTKY JIBUTATE-
Jist ¢ conporuBieHneM R = 20 Om? Pajaumycom BopoTa npenebpedb. YcKopeHne cBOOGOIHOTO
nagenns g = 10 m/c?. OTBeT JaTh B amMnepax ¢ TOYHOCTBIO JI0 COTBIX JIOJIEi.

Pewenue

Ecim yuects conporuBiienne 0OMOTKH, TO MAKCUMAJIbHAS MOIITHOCTD JIBUTATE IS PABHA
MaKCUMaJIbHOIW MEXaHMYECKOW MOIIHOCTH ILTIOC HEOOJIbINasi MOIHOCTh TEILJIOBBIX IIOTEPh
B OOMOTKE:

Ul, =gV (m+ M)+ ;R

Orcroia MakCUMAaJIbHBINA TOK IMPUMEPHO PaBeH:

]2
12z11+17R=o,45A

OtserT: 0,45 4+ 0,01.

IlepBag monbiTka. 3amaun 10—-11 Kjacca

3adawa 1.2.2.1. (20 6ananos)

OtHopoaHEI cTep:keHb Maccoit m = 2,0 kr u jymHoi [ = 2,0 M TOKOUTCS Ha TOPHU-
30HTAJILHOM JIeJIsTHOM TTOBEPXHOCTH. B 1IeHTp cTepKHs monajaeT maiibda u mnepegaer emy
nmmyase Ap = 0,3 kr-m/c 3a Bpems At = 40 mc. Haiitu yckopenue 1eHTpa CTEpKHS
mocsie yaapa. OTBer maTh B MeTpax Ha CEKYHJIY B KBaJpaTe ¢ TOYHOCTBIO JI0 HECATHIX
JIOJIETA.
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Pewernue

. _ Ap __ 2
Yckopenue 1eHTpa CTEPKHS MOCIe yaapa: Ay = 777 = 3.8 M / ¢

Otsert: 3,8 £+ 0,1.

3adawa 1.2.2.2. (20 6ananos)

O tHOpOTHBI cTepKeHb Maccoit m = 2, 0 Kr u jajmuHol [ = 2, 0 M ITOKOUTCST Ha, TOPU30H-
TaJIbHON JIeJITHON TIOBEPXHOCTH. B 1EeHTP BCero CTep:KHS U B IEHTP TOJIOBUHBI CTEPYKHSA C
IIPOTUBOIIOJIOZKHBIX CTOPOH OJIHOBPEMEHHO IOMA/IAIOT JBe Iaiidbl, TpuieM KayKJas Iaii-
6a mepemaer emy umiysabe Ap = 0,3 kr-m/c 3a Bpemsa At = 40 mc. Haiitu yckopenne
KOHITa CTEPKHS 1I0C/Ie YJlapa, eCJIu CTepPKeHb HaUMHAET JIBUraThCsd, Bpallasch ¢ yIJIOBOit
ckopocThio w = 3,0 ¢~ 1. OTBer JaTh B MeTpax Ha CeKyHJy B KBaJpaTe ¢ TOYHOCTBLIO JI0
JIECATBIX JI0JIEN.

Pewernue

[HenTp crepxKkHA TOC/IE yapa HEeloABUKeH. /[BuKeHne CBOIUTCs K BPAIEHUIO BOKPYT
[IEHTPa CTEPXKHI.

2
YckopeHne KOHIa CTePKHs I10CTIe yapa Gy = wQ% =9,0m/c".

Ortgert: 9,0.

3adaua 1.2.2.3. (20 6asanos)

OtHOpOMHBIH cTepkeHb Maccoit m = 2,0 Kr u jjuHoit [ = 2,0 M ITOKOUTCHA Ha TOpPU-
30HTAJILHOM JIeAAHO MOBEPXHOCTU. B IEeHTP BCero crep:KHs U B MEHTP MTOJIOBUHBI CTEPIK-
H C IIPOTUBOIIOJIO2KHBIX CTOPOH OAHOBPEMEHHO IIOIIaJdal0T JIBE H.[aﬁ6b1, npuaeM KazKIasd
maiiba nepenaer emy umiyiase Ap = 0,3 kr-Mm/c 3a Bpemsa At = 40 mc. [lo yaapos maii-
OBl JIBUTAJIUCH TEPIEHIUKYIIPHO cTepKHI0. HailTu cuty HaTsa»KeHUs B IEHTPE TOJIOBUHBI
CTEP2KH TI0CTIe yJlapa, eC/Iu CTeP:KeHb HAUMHAET JIBUTAThCs, BPaIllasch C YIVIOBOI CKOPO-
crbio w = 3,0 ¢! OTBer 1aTh B HLIOTOHAX ¢ TOYHOCTBLIO JIO JECATBIX JI0JICH.

Pewenue

HeHTp CTEepP2KH< 1IOCJIE y/apa HEIIOABU2KEH. ﬂBH)KeHHe CBOUTCA K Bpall€EHUIO BOKPYT
OEHTPa CTEP2KHA.

dx
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[IycTh & — KoOpiMHATA MHTEPECYIOIIE HaC TOYKHU, OTCYUTHIBAEMAasi OT IIEHTPa CTEPIK-
Hs1. PasHOCTD ciJT HATSKEHNsT CTEpPyKHST Ha MaJIEHbKOM OoTpe3Ke JmnHoi Ax n maccoit Am,
ypaBHOBeIlIeHa TeHTPOOEKHOMN CHJION, T. €.:

m
AT = W?zAm = wszAac
Torma cuty HaTszKeHus B Touke X MOXKHO HaiiTu cymmupopanueM cui AT Ha ydacTke

T(x) = Zuﬂ%xAm = wQ% ZxA:c

cTrepKHs oT X J10 %:

l

Hac nnrepecyer cuia HaTszKeHHUs B TOUKE T = 4!

L3
Cymma )7 = —I* paBHA ILUIOI/IM TPAIEIUN ¢ OCHOBAHUSAME + 1 1 u BpIcOTOM .
I

32
TOI‘IL& ClJla HaTA2KEHUA B HEHTPE IMOJIOBUHBI CTEP2KHLA IIOCJIE Y/apa:

N 3,

OtserT: 3,4 £+ 0,1.

3adaua 1.2.2.4. (20 6asnos)

Hesmnaiika na pakere HUII-2 npuieresn na nedbosbinyio mwianery pajuyca R = 5,0 k.
[IpuBgazas k uuru junoit [ = 5,0 cM MajienbKuit kKamenb Maccoit m = 0, 1 kr, He3naiika
COOPY/IMJI MAATHUK U U3MEPUJI MIEPUOJ], €r0 MaJIbIX KOJiebaHnii B PA3HBIX TOYKAX ITOBEPX-
HOCTH IIJIAaHETHI. Bo Bcex ToYKax mepmo/i moJryduscsa oguHakoBbiM 1 = 20 c. Hemy paBHa
cpeJiHss IJIOTHOCTh IIJIAHETHI ! ['paBuranmonnas MIOCTOsTHHAS paBHa
G = 6,7-1071"" H-m?kr 2. Orser garhb B TOHHaX Ha KyOMYecKuil MeTP C TOYHOCTBLIO
10 JeCATBIX JIOJIEH.

Pewernue

HepI/IO,ZL KoJIeOaHMil MaTeMaTHYeCKOI0 MasgTHUAKA.:

l
T =2mw4| —
g

Yckopenue cBOOOHOIO ITaJIeHUs Ha ITOBEPXHOCTHU ILJIAHETHI:

GM
=T

rie M — macca IJIaHeThl.
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CpeﬂHHH IIJIOTHOCTD IIJIaHETHI paBHA:

B M B 3ml
p= §WR3 " GRT?

=3,5-10° KF/M3

Orget: 3,5 + 0,1.

3adawa 1.2.2.5. (20 6aanos)

Barem Hesnaiika Halmes maxry, BeIyILyO K MeHTPY ItaHeTbl. OH U3MEpPUI MEePUOJ,
MAaJIBIX KOJIEOAHUN MAsiTHUKA HA PA3JIMIHBIX MJIyOMHAX B IIAXTE W MOJIYIUI OJIMHAKOBBII
pesyisrar 1' = 20 c. Hafitu mornocrs wranerst p(R/2) na paccrosgmun (R/2) mo ee
nenTpa. ['paBuTannonnag nocroguHag pasHa G = 6,7 - 1071 H-m%2-xr~2. OrBeT 1aTh B
TOHHAX Ha KyOMIecKuil MeTp ¢ TOYHOCTHIO JIO JIECSTHIX JIOJIei.

Pewenue

[Tepuos Komebannii MaTeMaTHICCKOIO MasTHHKA!

l
T =214/ —
g

Yckopenune cBOOOIHOTO MAJCHUs Ha PACCTOSHUM I" OT IEHTPA ILJIAHETHI:

GM
9= T

rjie m — Macca mapa pajuyca r. Tak Kak 1mepuoji OJIJMHAKOBBIN, TO YCKOPEHHe CBOOOIHOTO
maJieHns OT paJimyca T He 3aBUCHUT U Macca 1 paBHAa:

G

m(r)

Macca 1rapoBoro cjios pajuyca r u MaJioil TosmnmHoi Ar paBHa:

Am =m(r + Ar) —m(r) = %ZTAT,

a ero oobeM paser AV = 4nr2Ar.

TOF,ZLa IIJIOTHOCTD IIJIaHETBI Ha PaCCTOAHUUN T

()_A_m_ 27l
PT="AV = G121

g) _ A g Kr/M°

2 GT?R

OrserT: 4,7 £+ 0,1.
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Bropasa nomnbiTka. 3agauu 8—9 kKJjacca

3adaua 1.2.3.1. Cesepuwiti semep 1 (20 6a.41.108)

CymiecTByeT MpoeKT CO3/aHusi BETPOJIEKTpocTaHuu MoraocThio P = 10 MBr (me-
raBaTT) 3a MOJSPHBIM Kpyrom Ha nobepexbe Ceseproro JlemoBuroro okeana Jijis me-
pekadkn 3jekTposneprun B Kurait na paccrosuue [ = 5000 kM. Pacemorpum pabdorty
OT/ICJILHOT'O OOBIYHOTO BETPOTE€HEPATOPA C TPEeMs KPBLIbsAME, 3aKPEILICHHBIMUA HA TOHKOI
ropu3oHTaIbHO ocu. OH Ipeodpas3yeT SHEPIUI0 BEeTPa B 3JIEKTPUIECKYIO SHEPIUIO, HaKAall-
JIMBAaEMYIO B akKyMyJ/igTope. Haiiu MOIHOCTD (KHHETHYECKAsI SHEPTUST B €/IMHUILY BPEME-
HI1) BO3/LYIIIHOIO TIOTOKA, IIPOXOJISIIIEr0 Yepe3 BPAIIAIOIINECs] KPbLIbsl, €CJIN JJINHA KPbLTa
r = 6,0 M, IWIOTHOCTBL BO3yxa p = 1,2 Kr/mM3, cpeanss ckopocTh Betpa V = 5,0 Mm/c.
Oteer 1aTh B KBT 1 OKpyIVINTD 710 JECATHIX TOJIEI.

Pewernue

Kunernueckas sHeprus B €JJMHUILY BpEMEHH BO3IYIITHOIO IIOTOKA, IPOXOJAIIEro Jepes
BpAIIAIONINECs KPLLIbsl paBHA:
AmV?
2At

rae Am = pSvAt — macca Bo3IyXa IIPOXOJAINEro depes mwiomaahb S = 712 3a pems At.
OTcro/1a MOITHOCTD BO3YITHOTO ITOTOKA paBHA:

P

21/3
P1:%:8,5KBT

Tounocts 0,1 kBT.

Orset: 8,5 + 0,1.

3adava 1.2.3.2. Cesepuwiti semep 2 (20 6a.1.108)

IIpodossicernue zadanu «Cesepruiti semep 1».

KII/I n ornenbHOrOo BeTporeHepaTopa 3TO OTHOIIEHUE €r0 3JIEKTPUIECKON MOITHOCTU
K MOIITHOCTH BO3IyTIHOTO 1moToka. Ooerano 1 = 0, 35. Haiitu mocTostaubIit TOK 3apsiakn [
aKKyMyJIgTOpa BeTporeneparopa ¢ HanpszkeaneMm U = 24 B. OTBer 1a1h B A ¢ TOYHOCTHIO
JIO TIEJIBIX.

Pewenue

N3 onpenenennsg KIL/I u s1ekTpudecKoil MOITHOCTH HAXO UM

nPy
[=—=124 A
U

Tounocts 5 A.

OrBer: 124 + 5.
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3adava 1.2.3.3. Cesepuwiti semep 3 (20 6a.1.108)

IIpodonocernue 3adan «Cesepruiti semep 1-2».

KII/I 1 ormenbHOro BeTporeHepaTropa 3TO OTHOIIEHUE €ro 3JEKTPUYECKON MOIITHO-
CTU K MOIIHOCTH BO3ymIHOro mnoroka. Ooprano n = 0,35. CKOJIBKO HY?KHO MOCTABUTH
OT/IEJIbHBIX I10CJIE/IOBATEIFHO COEIMHEHHBIX BETPOI'€HEPATOPOB Ha JIEKTPOCTAHITMHI MOIII-
nocreio P = 10 MB1? OTBer B mTyKax ¢ TOYHOCTHIO JIO COTEH.

Pewenue

Mormnoctn cknagbiBaioTed. [losTomy:

P

N = —
nPy

= 3,4 ThIC. IIT.

Tounocts 0,1 ThIC. HIT.

OTser: 3400 £+ 100.

3adaua 1.2.3.4. Cesepnuiti semep 4 (20 6arno8)

IIpodonorcernue zaday «Ceseprviti semep 1-3».

Kabenns s nepekauku ssnekTposreprun B Kurait umeer auny [ = 5000 KM 1 corrpo-
tusjenue R = 100 Om. Haiitu maccy sToro kabeJisi, ecjin €ero m3roTOBUTH U3 AJTIOMUHUS C
yieabHbIM cotrporusienneM p = 0,028 Om-mm? /M npu Temueparype t = 20°C. ILioTHOCTD
aoMuHusA P, = 2700 kr/M3. OTBeT 1aTh B THIC. TOHH U OKPYTJIUTH JIO TIEJIBIX.

Pewernue

ComnporuBiienne KabeJst:

pl
R = g,
rjie S — IUIONIA b CedIeHns KabeJis.
Macca kabesst paBHAa::
Punpl’

= 19 TBIC. TOHH

m = pulS =

Tounocts 1 ThIC. TOHH.

OTser: 19 + 1.

3adaua 1.2.3.5. Cesepuwiti semep 5 (20 6a.1.108)

IIpodonorcenue 3aday «Ceseprviti semep 1—4».

Kabenn g nepekadku sjiekTposneprun B Kurait umeer gmuny [ = 5000 kM u pa-
Jiyc moriepedHoro cedenus r = 21 mm. Haiitu conporusiierne R 3Toro Kabesis, ecjim ero
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N3TOTOBUTH M3 AJIOMUHUsI. YJIeJIbHOE CONPOTUBJIEHNE AIOMUHUSA YBEJIUIUBACTCS T10 JIU-
HeltHOMY 3aKOHy BJIOJIb Kabens or sHadenud p; = 0,020 Om - mm2/M 1pu Temmepatype
t1 = —40°C na nobepexnbe Cesepnoro Jlegosuroro okeana 1o 3nadenus ps = 0,025 Om-
Mm% /M ipu Temmniepatype t, = 0°C B Kurae. Otser sath B OM ¢ TOUHOCTBIO JIO HEJIBIX.

Pewernue

Tak kak VA€JIbHOE COIIPOTUBJIEHUE aJIIOMUHUA YBEJININBaCTCA 110 ﬂHHefIHOMy 3aKOHY,

TO:
pcpe,uHeel (pl + ,02)l
R= = =810
S 272 .

Tourocts 1 OM.

OTBer: 81 + 1.

Bropas nmonbitka. 3agaan 10-11 KJjacca

3adawa 1.2.4.1. 3natixa na 6030ywrom wape (20 6an1108)

SHaiiKa HAIOJHII C MOMOIIBIO HAacoca depe3 TPYOKY IyCTOH BO3/IYIIHBIN Iap ropsi-
quM Bo3LyXoM ¢ Temneparypoit 1T’ = 400 K u 3aBazas TpyOKy, 9ToOBI BO3/IyX HE BBIXOIUIT
u3 mapa. Koneunnlit oobem mapa V' = 2,0 M, jaBieHue Bo3oyxa BHYTPH IHapa pab-
1o armocdepromy gasienuio p = 1,0 - 10° Ila, MosngpHasg Macca BO3JyXa COCTABJISCT
M = 29 r/moub. YHUBepcaibHas razoBast nocrosanas R = 8,31 JIx/(momb - K). Ka-
Kas Macca Topsviero BO3/yxa mporiia depe3 Hacoc! OTBET OKPYIVIUTD JI0 JIECATBIX JI0JIeh
KIJIOTPaMMA.

Pewenue

N3 ypasuenus Menjiesieea — Kiianeiipona mojrygaeM Maccy ropsgdero BO3/IyXa:

~ pVM

mp = T 1,7kr

Tounocts 0,1 kr.

OtBeT: 1,7 £ 0,1.

3adaua 1.2.4.2. 3natixa Ha 803dywrom wape. IIpodosstcerue 1
(20 6anano08)

B ycnoBusix npepiayieit 3a/1a9u HaiTH yCKOpEHUe, ¢ KOTOPbIM HAYHET TTOJHUMATh-
Cs BOBJIYIIHBIM ITap I0C/e HAIlOJHEHHUS MOPSYINM BO3/yXOoM. TeMIiiepaTrypa OKpyzKarolie-
ro Bozayxa Ty = 300 K, macca o0o/0uku 1mapa M KOP3UHBI ¢ KOPOTBIIIKAMHU PaBHA
m = 0,4 xr, yckopenue cobojiHoro najenus g = 10 m/c?. Otser nath B M/c*1 OKPyTJIUTE
JIO JIECATBIX JIOJIEH.
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Pewernue

N3 2 zakona Hbiorouna:

(mp+m)a=F4— (mp+m)g

[ne cuta Apxumeia paBHa:
_ pMgV

F
A7 TRT,

Torma:
—1)=0,8m/c

Tounocts 0,1 M/c?.

Ortget: 0,8 + 0,1.

3adavwa 1.2.4.3. 3natika na eo3dywrom wape. IIpodosscernue 2
(20 6a.an08)

Wcnonbsyem ycioBust 3a1a4 1 u 2. [Tocse Toro Kak Bo3yX B BO3/LYIITHOM IIIape OCTHLI
Jio  Temmeparypbl 1} Imap crTajJ  OmycKaThb BHHU3 € IIOCTOSHHON — CKOPOCTBIO
v = 1,0 m/c. Haiitu remneparypy T}, eciiu KoaduIeHT CONpOTUBIIEHNsT BO3/IyXa PaBeH
k= 0,40 H-c?/m?. OtBer gath B K 1 OKpyIJIATh J10 HEJBIX.

Pewenue

N3 Broporo 3akona HbroTona:

O:FAZ+Fcon_(mB+m)ga

IJie CHJIa CONPOTHUBJEHHA Bo3ayXa Fi,, = kv?, a cuira Apxumena pasna Fy = mBT‘;Tl.
Orcroa:
mg+m  kv?
leTo( B — ):362K
mp mpg

Tounocts 5 K.

OTBer: 362 + 3.

3adava 1.2.4.4. Heanatika na epawarouetica naaneme (20 6aanos)

Hesmnaiika na pakere HUII-2 npuieresn na nedbospinyio mwianery pajuyca R = 5,0 k.
[IpuBgaszas K HuTH AauHOoi [ = 5,0 cM MajieHbKuil Kamenb Maccoit m = 0, 1 kr, He3Haiika
COOPY/IMJI MAATHUK U U3MEPUJI TIEPUOJT €10 MAJIBIX KOJICOAHUHN B pa3HBIX TOYKAX TTOBEPXHO-
cTu mianeTsl. Bo Beex ToUKax mepuo/y mosryumiics oguaakoBeiM 1 = 20 c. 3atem Hesnaiika
YBEJINYMJI TOYHOCTh U3MEPEHUHl Iepno/ia KoaebaHuil MagTHUKa U OOHAPYZKIJI, UYTO HA K-
Batope repuoj Ha AT = 0, 20 ¢ 6osibine, gem Ha mosrroce. OUpeenTh mepuo1 OOpaleHms
IJIAHETBI BOKPYT cBoeit ocu. OTBET JIaTh B Yacax ¢ TOYHOCTHIO JIO TIEJIOTO.
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Pewernue

HepI/IO,Z[ KOJICOAHUI MaTeMaTUYeCKOro MagTHUKA Ha MOJI0CAX:

l
T =2my|—,
g

rJIe g — yCKOpeHue cBOOOIHOTO A IeHUs Ha TTOBEPXHOCTH IJIAHETHI. YCKOpeHue CBOOOIHOTO
[aJIeHNsT Ha TTOBEPXHOCTH IIJIAHETH:

B 472l

g T2

Hepuo;; KO.HG6&HI/H7I MaTeMaTH4IeCKOI'o MadTHHUKa Ha 3KBATOPpE YBEJINYUBaACTCA IIO
HeficTBreM IeHTPOOEXKHOM CHUJIbL:

l
T+ AT =21y ———
g— w’R
rJle W — yIJIOBash CKOPOCTb BpAIeHUs IIaHeThl.

Orcrosia mepno/1 obpalenns IJIaHeThl BOKPYT CBOeH 0cH MPUOJIM3UTETHHO PABEH:

T 2 RT3
= VAT

=4,47-10*c =12

Tounocts 1 4.

OrBeT: 12 £+ 1.

3adavwa 1.2.4.5. Hesnatlixa Ha epauwsarouwetics naareme. IIpodoaroice-
nue 3adavu (20 6a.1.108)

B ycnoBugax nmpeabiayiieit 3aja9u HailTH PEBLINIIEHNE Beca Ha HUTH MaJIEeHBKOTO KaM-
Hs1 Maccoit m = 0,1 KI Ha IoJIIoce HaJl BeCOM KaMHs Ha dKBaTope IjaaHeTbl. OTBeT 1aTh
B MUKPOHBIOTOHAX C TOYHOCTBHIO JIO TE/TBIX.

Pewernue

Hepno;l, KOJIeOaHIIT MaTeMaTIIeCKOI0o MadTHIKS Ha IIOJIIOCAX:

l
T =2my|—,
g

rjle § — yCKOpeHue cBOOOTHOIrO IMaJIeHUs] HA TOBEPXHOCTHU IIJIAHETHI.
Yckopenue cBOOOIHOTO MAJICHNsT HA TTOBEPXHOCTH ILJIAHETHI:

4pi?l

9
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[lepuoy kKoJiebanmii MaTEMaTUIECKOTO MAATHUKA HAa SKBATOPE YBEJIMIUBACTCH O] JIEii-
CTBUEM IIeHTPOOEXKHON CHUJIBL:

T+ AT =2 _
+ i g — w?R’

rae W — YyIVIOBad CKOPOCTBb BpallleHUA ITJIaHETDhI.

Orcrona:

AT
2
R=2g—

Beca kaMus Ha 110JTIOCE U Ha 9KBATOPE OTJINYAIOTC HA 3HAYEHHE EHTPOOEKHON CUJIbBI,
JefCTBYIONEeNl Ha KaMeHb Ha dKBaTOPE:

ATl AT
AP = mw’R = Qm%T = 10 mxH.

Tounocts 1 mxH.

OtBeT: 10 £ 1.

Tperbs nmonbiTKa. 3agadn 8—9 KJjacca

3adawa 1.2.5.1. Heanatika na paxeme (20 6anno8)

Hesnaiika jetut na pakere HUII-2 maccoit m = 10 Kr B KocMoce €O CKOPOCTBIO
Vi =5,0 M/c. 3aTeM OH JIsl yBEJUYIEHUs CKOPOCTH BKJIIOUAET JIEKTPOPEAKTUBHBIN JIBU-
rate/b ¢ cuytoit Taru F = 2-107° H na Bpems t = 275 4. DJIeKTPOpeaKTUBHbBII IBAraTeIb
BBIOPACKHIBAET HA33J] CTPYIO MOHOB KceHOHA. HafiTu KOHeYHYI0 CKOpPOCTh pakeThl Vi, ec-
JIM 3a BpeMd PabOThI JIBUTATE IS U3pacxojioBaHo my = 2,0 Kr kcenona. /Ipyrue cuibr Ha
pakery He jeficTBy0T. OTBeT JaTh B M/C ¢ TOYHOCTBIO JI0 JECATHIX J0JI€il.

Pewernue

N3 2 3akona Heiorona nosrygaem:

(m —mq)Vy —mVy = Ft

Orcroa:

Ft Vi
%:&:8,71\4/0

m —my

Tounocts 0,1 M/c.

Orget: 8,7 £+ 0,1.
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3adava 1.2.5.2. Hesnatika na paxeme (IIpodoastcenue 3adavu 1)
(20 6a.an08)

Hesnaiika netut na pakere HUII-2 maccoit m = 10 Kr B KocMoce €O CKOPOCTBIO
Vi = 5,0 M/c. 3aTeM OH Il yBEJUIEHUS CKOPOCTU BKJIIOUAET JEKTPOPEAKTUBHBIN JIBU-
raresib ¢ cuoit Taru F = 2-107° H na spems t = 275 4. DIeKTPOpeaKTUBHDI IBUTATE b
BBIOpAChIBAET Ha3a/l CTPYIO HOHOB KceHOHa. HaiiTu cpejHee ycKoOpeHne pakeTsl a, eCIn 3a
BpeMd pabOThl ABUTATENS U3pacxogoBano my = 2,0 kcenona. /Ipyrue cuibl Ha pakeTy He
neitcreytor. OTBeT 1aTh B MKM/c2 ¢ TOUHOCTBIO JI0 JecAThIX JI0J1eil.

Pewernue

CpemHee ycKOpeHHe paBHO:

Vo=V
a=——
t
r/e KOHeIHasI CKOPOCTh PaBHA!

Ft +mV;
Vp=— 1

m — mq

Torma:
F+mq Vit
a= St 3,8 KM /¢
m —1m

Tounocts 0,1 MM /c?.

OtserT: 3,8 £+ 0,1.

3adawa 1.2.5.3. Heanatika u camosap (20 6a.1108)

Hesnaiika niepBblii pa3 HarpeBaeT BOJy B 9JIEKTPOCAMOBAPE, TOJIK/TIOYEHHOM K MCTOY-
HUKY nocTosinHoro Hanpsizkerus U = 12 B. Macca Boasl pasHa m = 20 1, a ee yje/bHasd
rerioeMkocTh ¢ = 4200 [Ix/(kr - C). Hauanbnas Temueparypa Bojsl Ty = 20°C. Yepes
Kakoe Bpems t; Boja 3akunut?! Ilorepsmu temia npenedpedsb. Hesnaiika cunraet, 41O
9JIEKTPUYIECKOE COIPOTHUBJIEHNE HAIPEBATEHLHOTO dJIEMEHTa caMoBapa B IIPOIecce Harpe-
BaHUs He m3Mensiercs n paBao R = 10,8 Om. OTBer gaTh B MUHYTaxX C TOYHOCTHIO [0
JecATOl N0 MUHYTHI.

Pewernue

3aKkoH COXpaHeHHsT SHEPTHH:

U2
cm(TK — To) = Etl

rjie Tx = 100°C' — Temueparypa KUIIEHUS BOJIBI.

Orcrona

R
t, = ﬁcm(TK —Ty) = 8,4 mun

Tounocts 0,1 MuH.

Orsert: 8,4 + 0,1.
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3adaua 1.2.5.4. Hesnatixa u camosap (IIpodossicenue 3adanwu 3)
(20 6a.an08)

Hesnaiika BTOpOIi pa3 HarpeBaeT BOJ/LY B 9JIEKTPOCAMOBAPE, MOJKIIOYEHHOM K MCTOY-
HUKY nocTosinHoro Hanpsizkerus U = 12 B. Macca Bojpl paBHa m = 20 1, a ee yje/bHasd
rerioeMkocTh ¢ = 4200 [Ix/(kr - C). Hauanbuas Temueparypa Bojsl Ty = 20°C. Yepes
Kakoe BpeMsd to Boma 3akunut?! [loTepsimu Teria npenedpeus. Terneps Hesnaiika yauThl-
BAET, YTO IJEKTPUYECKOE COIMPOTUBJIEHNE HArPEBATEIBLHOIO 3JIEMEHTa CAMOBapa 3aBUCUT
ot temmeparypbl T muneiiHo: R = Ry(1 + oT'), tie Ry = 10 Owm, TeMmueparypHblii K03bh-
durmenT conporusiaennd o = 0,004C 1. OTBeT JaTh B MHHYTaX ¢ TOYHOCTLIO JI0 JECATOI
JIOJIA MUHYTHI.

Pewenue

3akoH coxpaHeHHsI SHEPIUH 3a MaJioe BpeMmsa At, Korja TeMieparypa HEMHOIO H3Me-
ustercst or 1 go T+ AT:

cmAT = U—QAt
Ry(1+4aT)
Orcroja:
At = CTZ];LO (1+ aT)AT

B srom ypaBHenum temiieparypa 1 npuHUMaeT JioOble 3HAYEHUS B JUAIa30HE OT
Ty = 20° mo TemmepaTypbl KutieHns Bojibl 1 = 100°.

CkJiazpiBaeM Bce Masible BpeMeHa At 1 IIoJIydaeM B JIeBOIl YacTH YPaBHEHH: NCKOMOE
BpeMd t9, & B IIPABOM YaCTH BO3HUKACT CYMMa IUIOMAJIEH Y3KNX NPAMOYTOJBHUKOB C
nepeMennoit Boicotoit (1 + a7') u mmpuuoit AT

cmBR i
0 Z

tQ = U2 (1 + OZT)AT
To

CyMma 1101 1eit TPAMOYTOJIbHUKOB:

Tk

14+ ol + 1+ ol
S5+ amar = Lol LTy oy
To

paBHa ILIOMA U Tpalieruu ¢ ocHoBanuamu 1+ o1 u 1 + o/T'x u Boicoroit Tk — Tj. Torna:

R
ty = Tgem(1+ %(TK +T)) (T — Tp) = 9,6 v

Tounocts 0,1 MuH.

OrBet: 9,6 + 0,1.

3adaua 1.2.5.5. Hesnatixa u camosap (IIpodoascenue 3adaw 3 u 4)
(20 6a.nn08)

Hesnaiika 3a0bL1 BBIKIIOYUTE 3aKHUIIEBIINI 3j1eKTpocaMoBap. depe3 Kakoe Bpewms tg
1ocJie HadaJsia KUIeHus BOJia B HEM TIOJIHOCTBIO ucrapuTcs! CamMoBap BCe 9TO BpeMs TOJI-
KJIIOYEeH K UCTOYHUKY MocTosiHHOrO Hatpszkenus U = 12 B. Macca Bogptr paBna m = 20 1,
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a ee yJleJibHag TerioTa napoodbpazosanus L = 2,3 - 10% JIxx /kr. [loTepsamu Teria npeHe-
Opedb. YdecTb, 9TO JEKTPUIECKOE COIPOTUB/IEHNE HArPEBATEILHOIO 3JIEMEHTa caMOBapa
zaBucuT oT Temreparyper 1’ jmueiino: R = Ry(1+aT), rue Ry = 10 Om, TemmeparypHbIit
kosdurment conporusiennsg o = 0,004 C~1. OTBer naTh B MEUHYTax ¢ TOYHOCTBIO JIO
MUHY THI.

Pewenue

3aKoH COXpaHeHud SHEePIrun.
U2
= — 13
Ro(l + OéTK>

e Tk = 100°C' — Temieparypa KUIIEHUsT BOJIBI.

mL

Orcroja:
t3 = —Ro(l + OéTK) = 75 Mun

Tounoctsp 1 mum.

OTBer: 75 £+ 1.

Tperbs nonbiTKa. 3agagan 10—11 KJjacca

3adava 1.2.6.1. Heanatika yaemaem (20 6a..108)

Hesnaiika na pakere HUII-2 npusieresn na nedosbinyto mwianery pajuyca R = 5,0 xkum.
[Ipuazas k nutn jJymnoit [ = 5, 0 cM MajeHbKHit KaMenb, Hesnaiika coopy i MagTHUK 1
U3MEpUJI TIEPUO/T €r0 MaJIbIX KOJIeDaH!l B PA3HBIX TOYKAX MTOBEPXHOCTH ILJIAHETHI. Bo Bcex
TOYKAX MEPHUOJ] MOJIydnics oguHakoBbiM 1T = 20 c¢. 3aBepmuB mcceoBanns, Hesnaiika
yJIeTesl HAa paKeTe Ha KPYyTroBYIO OpOUTY, HAXOSAIILYIOCS B KOCMOCE Ha HeDOJIBINOI BhICOTE
HaJI TIOBEPXHOCTHIO ItaHeThl. Omnpeie/inTh CKOpOCTh pakeThl Vi Ha opbute. OTBET 1aTh B
M/C C TOYHOCTBIO JIO JIECSTBIX JIOJIEi.

Pewenue

[lepuom Kosrebanuii MaTeMaTHIeCcKOro MasTHUKA Ha ITOBEPXHOCTH:
{
T =2m4|—
g
rjle g — yCKOpeHue ¢BOOOTHOIrO IMaJIeHUs] Ha ITOBEPXHOCTHU ILJIAHETHI.
Yckopenue cBOOOHOIO ITaJIeHUs Ha ITOBEPXHOCTHU ILJIAHETHI:
A7l

[TepBasi KocMuYecKasi CKOPOCTb Ha opbuTe paBHA:

21VIR
Vi= \/gR:WT:E),OM/C
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Tounocts 0,1 M/c.

OtserT: 5,0 £ 0,1.

3adaua 1.2.6.2. Hesnatixa yaemaem (IIpodoastcenue 3adavu 1) (20
6a.1.108)

Ucnonb3yem ycioBug 3aja4d 1. Hesnaiika JjietaeT Ha pakere Ha KPyrosoii opbure,
HAXOJIAIIENHCsT B KOCMOCe Ha, HeDOJIBIIONH BBICOTE HaJl IIOBEPXHOCTHIO IIJIAHETHI. 3aTeM OH,
BKJIIOYMB Ha KOPOTKOE€ BpEMA Op6I/ITa.HbeII71 JABUTATEJIb, YBEJIMIUBACT CKOPOCTHL PaKEThI
J10 3HadeHud Vo u yietaer Ha 0UeHb OOJIBIIOE PACCTOSHUE OT ILTaHeThl. TaMm pakeTa numeer
ckopoctb V3 = 10 M/c. Haiitu ckopocts Va. OTBer gaTh B M/C ¢ TOYHOCTBIO JI0 JIECATHIX
JIOJIEN.

Pewernue

HepI/IOI[ KOJICOAHUI MaTeMaTUYeCKOro MasgTHUKA Ha IIOBEPXHOCTH:

l
T =2m4| —
g

rje § — yCKOpeHue ¢BOOOIHOIO IaJIeHnsl Ha ITOBEPXHOCTHU ILJIAHETHI.
Vckopenne ¢BOOOIHOIO ITa/IeHUs Ha TOBEPXHOCTHU ILJIAHETHI:
472l
g - T2

3aKOoH COXpaHEHUsT SHEPIUH JIJIsT PAKETHI MACCOH M

mVy _mVy
;T mefi=y
Orcroa:
812l R
Vo= [V + =5 = 12,2m/c

Tounocts 0,1 M/c.

OtrBeT: 12,2 + 0,1.

3adawa 1.2.6.3. Bamnepuvie mawunky (20 6arnros)

Hesnalika u [lonunk karaioTcss Ha aTTpakiuoHe «BamiepHble MammbaKuy. Kaxkias
MallliHKa uMeeT (pOpMy TBEPJOro Jucka pajuyca a = 6,0 cM, OKPYKEHHOI'O YIIPYTHM
pe3rHOBBIM KOJiblloM (Gamiepom) mmmpuaoit b = 1,0 cm. Macca mammubr ¢ Hesnaiikoii
my = 450 r, a macca mamunb! ¢ [lonankom mo = 475 r. Haiitm paccrosinue oT nenTpa
Maruaku ¢ Hesnaiikoit /10 ob1ero meHTpa Mace AByX MaIlliHOK B MOMEHT BPeMEHU, KOT/Ia
MaIMMHKY KACcaloTcd ApyT Apyra 6ammepamu. CIATATh, 9TO IEHTP MACC KazKI0i MaITuHKI
¢ BOJMTEIEM COBIIQJAET C IEeHTPoM Jucka. OTBET JaTh B CM U OKPYIVIUTH JIO JECATHIX
JI0JIEI.
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Pewernue

HeHTp MacCC JBYX MalllMHOK HaXOJUTCA Ha PaCCTOAHNN:

- 2m2(a + b)

= 7,2 cM or neHTpa MamuHKN ¢ He3naitkoii.
mi + Mo

Tounocts 0,1 cm.

Orset: 7,2 + 0,1.

3adaua I1.2.6.4. Bamnepruvie mawunky (IIpodosscenue 3adavwu 3)
(20 6a.an08)

Ucnonb3zyem yciaous 3ajadn 3. Hesnalika m [loHunk KaTtaloTcd Ha aTTpakIoOHe
«bamnepnble mamunkny. Kaxkigas marmmboka umMeer (opMy TBEpJIOro JIMCKa pajuyca
a = 6,0 cM, OKpPY?KEHHOT'O YIIPYTUM PE3MHOBBIM KOJIbIOM Impunoit b = 1,0 cm. Macca
Marmuubl ¢ Heznaitkoit my; = 450 r, a macca mammubl ¢ [lonankom mo = 475 1. [Iponc-
XOJIUT CTOJIKHOBeHnne MarmmHoK. Halitu mojrysin ckopocreit mammunuok Vi u Vi cpasy mnociie
IEHTPAJILHOTO a0COJTIOTHO YIIPYTOTO COYAAPEHUS, €CJIU UX CKOPOCTH TEPET YapOM PaBHBI
Vo1 = 20 em/c u Ve = 25 em/c coorBercrerno. Cutamu Tpenust npenebpedb. OTBeT 1arh
B CM/C U OKPYIJIUTH [0 TEJIBIX.

Pewenue

ITocse IHEeHTPaJIbHOI'O abCoJIIOTHO VIIpyroro coygapeHud MalllUHKK MEHAIOT HallpaBJie-
HHA CBOUX CKOpOCTefL

—
[IpoekTupyem 3aKOH COXpaHEHUS MMITY/IbCA Ha, HAIpaBJIEHHE CKOPOCTH Vji:

myVor — maVoe = —m Vi +maVs

3akoH COXpaHEHUAd SHEPIuun:

2 2 2 2
miVeg o maVg  maViE o maVs

2 2 2 2

Brrnocum maccehl u jieiuM BTOpoe ypaBHEHUE Ha IepBoe. Bbipazkaem:

Vo=Vor+Voe =V

Torma:
2mes V; — V
V, = maVoz + (mae —my) Vo — 26 en/c
mi + mo
2m1 V; — \%Z
V, = maVor + (ma — mq) Voo — 19 en/c
mi1 + mo

Tounocts 1 eMm/c.

OrBer: V| =26 + 1; V5, = 19 £ 1.
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3adawa 1.2.6.5. Bamneprvie MAUWUHKU
(ITpodonotcerue 3adavu 3 u 4) (20 6a1108)

Ucnonbsyem ycnoBus 3ajad 3 u 4. Hesnaiika u Ilonunk KararorTcad Ha aTTpaxiiy-
one «Bammnepnbie marmuuakny. Kaxias mammika uMeer (hopMy TBEPJIOTO JIUCKaA Pajuyca
a = 6,0cM, OKPYKEHHOI'O YIIPYTUM PE3UHOBBIM KOJIbIIOM ImupuHoit b = 1,0 cm. Macca ma-
munbl ¢ He3naiikoit my, = 450 1, a macca mammunbl ¢ [Tonunkom mo = 475 1. [Ipoucxoaur
CTOJIKHOBEHIUE MaIMUHOK. HallTu Mo1ysib CKOpOCTH IIeHTpa MacC MalllnHOK Vj, cpasy IocJie
IIEHTPAJIbHOTO aDCOJIFOTHO YIIPYTOI'o COyAapeHusi, eCJi CKOPOCTU MAIITMHOK IIepel YIapoM
paBubl Vg = 20 em/c u Vg = 25 em/c coorBercTBento. CutaMu TpeHUsi MpeHeGpedb.
OTBer JIaTh B CM/C ¥ OKPYIJIATH JI0 IEJIbIX.

Pewenue

B OTCYTCTBUU BHEITHUX I'OPU3OHTAJIbHBIX CHUJI CKOPOCTHb HEHTPa MacCC OCTaeTCdAd IIOCTO-

SIHHOI
ma Vo2 —miVin
Vi = =3cm/c

ma + my

Tounocts 1 eMm/c.

OTser: 3 £+ 1.

YerBepTas mombITKa. 3aja4du 8—9 KJjacca

3adaua 1.2.7.1. Bemposasempocmanuus 1 (20 b6asros)

CymiecTByeT MPOEKT CO3JAaHUs BETPOIIEKTPOCTaHIMH MoImHocThio P = 1000 MBT
(meraBarT) B Poccun. Pacemorpum paboTy OT/1eIbHOro 06bIMHOTO BETPOreHepaTopa ¢ Tpe-
Msl KPBLIbsIMU, 3aKPEIJIEHHBIMIA Ha TOHKOW ropm3oHTaIbHON ocu. OH mpeobpasyer 3Hep-
IUIO BeTpa B JEKTPUIECKYIO SHEPIUIO, HAKAIINBAEMYIO B aKKyMmyJrdaTopax. [maBa «Poc-
HaHo» Awmarosmii Hybaiic HEJABHO COOONIUII, UTO B YJIbSTHOBCKE ITPOU3BOJSITCA KPBLIbs
U3 yIlemiacTuka JymHoit 7 = 65 M. Haiitu MommHocTs (KMHeTHYecKast SHEPrus B €IMHUILY
BPEMEHI ) BO3JLYIITHOIO MOTOKA, MPOXOJISIIEro Yepe3 BPAIAONecst KPbLIbsl, €CIH  IJI0T-
HOCTH BO3iayxa p = 1,2 Kr/ M2, cpennsas ckopocTh Berpa V. = 10,0 Mm/c. OTBer narh B
MBT u oKpyr/IuTh JI0 AECATHIX JIOJIEN.

Pewenue

Kunerndeckas sHeprus B eJJMHAILY BPEMEHU BO3/LYIITHOTO TTOTOKA, ITPOXO/IAIIETO Yepes
BpAaIllaoNIecs KPbLIbs PaBHA!

_ AmV?
- 2A¢

e Am = pSvAt — mMacca BO3Iyxa MIPOXOJIAIIEro Yepe3 IIonaab S = mr
Orcrofga MOITHOCTH BO3/IYIITHOIO IIOTOKA paBHA

P

2 3a Bpems At.

_ prr?V3

P 5

= 8,0 MBr
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Tounocts 0,1 MBT.

Otsert: 8,0 £+ 0,1.

3adaua 1.2.7.2. Bempoasempocmanuus 2 (20 6aanros)

[Ipomomxkenne 3agaun 1. KIIJL 7 ornenbHOro BeTporeHepaTopa 3TO OTHOIIEHUE €ro
9JIEKTPUYIECKON MOIIHOCTA K MOIIHOCTH BO3xaymHOro mnoroka. Ilycts 1 = 0,33. Haittu
cuty Toka 3apsiaku 1000 mocsieoBaTebHO COEIMHEHHBIX aKKyMy/IaTopoB. Hampskenue
Kazk 1010 akKymysasaTopa U = 48 B. Oreer jaTh B ammepax u OKPYIJIUTH JI0 TEJIOTO.

Pewernue

N3 onpenenenns KII/ n s1eKTputdecKoil MOITHOCTH HAXOIIM:

nP

p—t g _A
1000U o

Tounocts 1 A.

OTBer: 55 + 1.

3adawa 1.2.7.3. Bempoasempocmaruus 3 (20 6annros)

[Tpomomxenne 3amaa 1 u 2. KIIJI n otnenmsHoro BeTporeneparopa 9TO OTHOIIEHHE €T0
9JEKTPUIECKON MOIIHOCTU K MOIIHOCTU BO3/yIIHOro noroka. [lycrs n = 0, 33. Ckosbko
HY?KHO TIOCTABUTDH OTJIEJIbHBIX BETPOT€HEPATOPOB, YTOOBI MOIITHOCTL BCEN BETPOIIEKTPO-
crannuu coctapisia P = 1000 MBr? OTser nath B mTyKax.

Pewenue

MornocTn ckaajbiBatoTes. [Tosromy:

P
N=— =379
nP

Tounocth 5 1IT.

OTBer: 379 + 5.

3adaua 1.2.7.4. daexmpocamosap 1 (20 basros)

B kade «CamoBapb» HarpeBaioT BOJy B djeKTpocamoBape obbemom V = 25 1, moji-
KJIIOUEHHOM K MCTOYHUKY rocTosiuaoro Hanpsizkeaus U = 300 B. [IrorHocTs BobI paBHA
p = 1000 kr/m3, a ee yienbnast rermoemkocts ¢ = 4200 JIxx/(kr - C). Hauasibuas Teme-
patypa Bojbl 1y = 18C'. Yepes kakoe BpeMsd t; Boja 3akunut?! [loTepu Termina coctaBiis-
10T 30%. Cpeanee 31eKTpUYIEeCKOe COIMPOTUB/ICHAE HAIPEBATEILHOTO 3JIEMEHTa CaMoBapa
R =12,4 Om. OTBeT gaTh B MEHYTaX ¢ TOYHOCTBIO JIO IIEJION.
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Pewernue

3aKoH COXpaHEHUS YHEPTHUH:

U2
cm(TK — To) = 0, 7Et1

rjie Tx = 100°C' — Temueparypa KUIIEHUS BOJIbI.

Macca Bomsr m = pV. Orcrona:

t cpV (Tx — To) = 28 mun

R
©0.7U2

Tounoctn 1 Mum.

OTBer: 28 + 1.

3adava 1.2.7.5. daexmpocamosap 2 (20 barnros)

B kade «Camoapb» HarpeBarmoT BO/Y B dj€KTpocaMoBape obobemom V' = 25 j1, moji-
KJIIOYEHHOM K HUCTOYHUKY moctosinnoro Hampsikenuns U = 300 B. Ilo okonuanuum pa-
00ThI 3a0bLIM BBIK/IIOYNTH 3aKHUIIEBINHUI MOJHBIN 3/1eKTpocaMoBap. Uepes Kakoe BpeMms
t3 mocsie Havaja KAIEHHUsS BOJa B HEM IOJHOCTBIO mcraputcsa! [LaoTHOCTh BOJBI paBHA
p = 1000 kr/m3, a ee ymenbHag Tersora napoobpasopanus L = 2,3 - 10% [k /kr. ITo-
Tepu Teria coctapiasior 30%. Y4ecTb, 9To 3JIEKTPUIECKOE CONPOTUBIICHUE HAIPEBATE Ib-
HOTO 9JIEMEHTa caMoBapa 3aBHCHT OT Temieparypbl 1 jureiino: R = Ro(1 + oT), rue
Ry = 10 Om, TemmepaTypnblii Koadgdurment conporusienua o = 0,004 C~L. Orser 1aTh
B MHHYTaX C TOYHOCTBIO JIO IEJION.

Pewenue

3akoH COXpaHEHUd SHEPIUun:

0.70U3

= —
m Ro(l—FOéTK)

e Tx = 100°C' — Temmneparypa Kurenns: Bojbl. OTcrona:

pV' L

ty3 =
20702

Ro(1 + aTk) = 213 mun

TounocTn H MUM.

OTBer: 213 + 5.

YerBeprag nonbeiTka. 3ajgaun 10—11 Kiacca

3adava 1.2.8.1. Bo3dywHuil wap ¢ 20psavum 6030yxom (20 6annros)

KopoTsbImmkn pemmim myTenecTBoBaTh Ha BO3AYIIHOM Iape. [ljag 3Toro oHm Hamousi-
HIJIK C IIOMOIIBIO HACOCA depe3 TPYOKY IIyCTON BO3/YIIHBIN AP FOPSYUM BO3JLYXOM C
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temnepatypoit T = 420 K u 3akpbuin TpyOKy, 9ToObI BO3/yX HE BBIXOJAU U3 mapa. Ko-
HeuHbI 00beM mapa V = 2,5 M3, 1aBjenne Bo3Lyxa BHYTPH IMapa PaBHO aTMOchepHOMY
nasjaennto p = 1,0 - 10° Ila, MoispHas Macca BosjyXa coctasiser M = 29 r/Mob.
YuusepcasibHas rasoBas nocrosunas R = 8,31 [k /(mous - K). Kakas macca ropstaero
BO3/Iyxa IpoIia depe3 Hacoc! OTBeT OKPYIJIUTH JI0 JIECATHIX JI0JIei KIJIOrPaMMa.

Pewenue

s YpaBHEHUA MeH,ILeJIeeBa - KnaneﬁpOHa IIoJIydaeM MacCCy Iropda4ero Bo3ayXa.

_ pVM

mB—W:2,1KF

Tounocts 0,1 K.

Ortsert: 2,1 £+ 0,1.

3adauwa 1.2.8.2. Bo3dywnosili wap ¢ 20pavum 6030yxrom. IIpodoa-
otcenue 1 (30 6ann08)

B ycnoBusx 3ajaun 1 HailTi yCKOpeHHe, ¢ KOTOPBIM HAYHET MOIHIMATHCS BO3/LYITHbIIT
map IocJje OTIEIIeHrs OT KycTa. TemiiepaTrypa okpy:katomiero Bo3ayxa Ty = 290 K, mac-
ca 000JIOUKMU TIIapa 1 KOP3WHBI ¢ KOPOTHIIKamMu paBHa m = 0, 6 Kr, ycKopeHre ¢BOOOTHOTO
najenus g = 10 m/ c2. OTBeT 1aTh B M / cZn OKPYIJIUTB JI0 JIECATBIX JIOJEH.

Pewernue

N3 Broporo 3akona HrioTona:
(mB+m)a: FA— (mB—I—m)g
rje cuta ApxuMmeia paBHA:

pMgV
Fi=
AT TRT,

Torma:
—1)=1,2m/c

Tounocts 0,2 M/c?.

OtBeT: 1,2 £+ 0,2

3adawa 1.2.8.3. Bo3dywnsli wap ¢ 20pavum 6030yxrom. IIpodoa-
otcenue 2 (20 6ann08)

Ucnionb3yem yenoBus 3aj1a4 1 u 2. [Tocte Toro Kak BO3/yX B BO3JIYITHOM IIIape OCTHLI
JIO0 TeMItepaTypbl 17 IMap ¢ KOPOTHITKAME CTaJ OIYCKATh BHU3 C IMTOCTOAHHON CKOPOCTHIO
v = 1,5 m/c. Haittu Temmneparypy 7}, eciim Ko3hDUIHEHT CONMPOTUBJICHUS BO3/yXa PABEH
k=0,35 H-c? / M2, OTBer 1aTh B KeJIbBUHAX U OKPYIJIUTD JIO IIEJIbIX.
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Pewernue

N3 BToporo 3akona HruroTona:
0= Fuy+ Feomn — (mp+m)g

IJIe CHJIa CONPOTUBIICHHUA Bo3ayXa Fi., = kv?, a cuima Apxumesa paBHA:

mpg1y
Fy=—-
Al T
Orcroa:
k‘ 2
T =T, (m3+m _ ) — 362 K
mp mpg

Tounocts 3 K.

OTBer: 362 + 3.

3adava 1.2.8.4. [Iymewecmseennuk u sk3onaanema (20 6a.n08)

Kocmudecknil myTenecTBEHHUK TPUJIETEN Ha 3BE3/0JIeTe Ha IK30ILIAHETY pajinyca
R = 5500 km. IlpuBsg3aB K wHuTH jgiauHOW [ = 50 CcM MaJIeHbKUII KaMeHb Maccoit
m = 1,1 kr, myrerecTBeHHUK moyun/i MagTHUK. OH m3mepms Bpems 10 MOJTHBIX KO-
sebaHNil MagTHUKA B PA3HBIX TOYKAX ITOBEPXHOCTH IK30ILTaHETH. Bo Bcex TOUKax Bpems
MOJIYYMJIOCh OJIMHAKOBBIM ¢ = 20 c. Yemy paBHa cpejiHsid IJIOTHOCTH ILTaHeThI! ['paBu-
TaruonHas nocrosnnag pasga G = 6,7 - 1071 H-m%kr2. Otser garh B ToHHAX/M3 C
TOYHOCTBIO JIO JIeCATHIX.

Pewernue

[lepuoa KomebaHnit MaTeMaTHIECKOIO MasITHIKA!

T=2m]—-=—=2¢c

yCKOpeHI/Ie CBO60,ILHOI‘O IHaJieHnd Ha IIOBEPXHOCTU IIJIaHETDhI:

GM
1=
rie M — macca IJIaHeThl.
CpeHsisi IJI0THOCTD ILJIAHETHI paBHA:
M 3l

- - -39 3
P are R

Tounocts 0,1 T/M3.

OtserT: 3,2 + 0,1.
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3adaua 1.2.8.5. [Tymewecmsennuk u ak3onaarema. IIpodoastcenue
3adavwu 4 (20 6ananos)

Ucnons3yem yemoBust 3a1aqn 4. 3aBepiinB U3MEPEHNs, My TENIeCTBeHHNK y/IeTeT Ha
3Be3/10/1eTe Ha KPYTOBYIO OPOUTY, HAXOJISAILYIOCS B KOCMOCE Ha HEOOIbINOM BBICOTE HAT 110~
BEPXHOCTBHIO 9K30IIaHeThl. OnpeieTuTh CKOPOCTh 3Be30seTa Vi Ha opoute. OTBeT naTh
B KM/C € TOYHOCTBIO JIO JECSTHIX JIOJIE.

Pewenue

Hepnog KoJIeOaHUM MaTeMaTUYecKOro MagTHUKA Ha IIOBEPXHOCTHU:
l
T=2m|-=-—=2c

rJe g — yCKOpeHue CBOOOJIHOIO I1aJIeHUsT Ha ITOBEPXHOCTU ILJIAHETHI.

yCKOpeHI/Ie CBO60,ZLHOI‘O [MaJeHnsd Ha ITIOBEPXHOCTHU IIJIaHETHI:

472]
g = W

IlepBast KocMuYecKasi CKOPOCTb Ha opOuUTe paBHA:

2mVIR

%:\/QRZT:5,2KM/C

Tounocts 0,1 KM/c.

Orsert: 5,2 + 0,1.



	Профиль <<Умный город: Разработка игр>>
	I Первый отборочный этап
	Задачи первого этапа. Информатика
	Первая попытка. Задачи 8–11 класса
	Город перекрестков (2011 балл2022 балла2033 балла2044 балла20 баллов)
	WALL-E и кубики (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Послание внеземного разума (1011 балл1022 балла1033 балла1044 балла10 баллов)
	Водопровод с резервной емкостью (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Разбиения на различные множители (3011 балл3022 балла3033 балла3044 балла30 баллов)

	Вторая попытка. Задачи 8–11 класса
	Распознавание деталей (1511 балл1522 балла1533 балла1544 балла15 баллов)
	Мерцающие звезды (2211 балл2222 балла2233 балла2244 балла22 баллов)
	Послание внеземного разума 2 (2311 балл2322 балла2333 балла2344 балла23 баллов)
	Проект <<Ровные дороги>> (1011 балл1022 балла1033 балла1044 балла10 баллов)
	Прогулка по мостам (3011 балл3022 балла3033 балла3044 балла30 баллов)

	Третья попытка. Задачи 8–11 класса
	Послание Аресибо (1511 балл1522 балла1533 балла1544 балла15 баллов)
	Гравитационный параллакс (1011 балл1022 балла1033 балла1044 балла10 баллов)
	Послание внеземного разума 3 (2511 балл2522 балла2533 балла2544 балла25 баллов)
	Проект <<Ровные дороги>> 2 (3011 балл3022 балла3033 балла3044 балла30 баллов)
	Прогулка по мостам 2 (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Четвертая попытка. Задачи 8–11 класса
	Скобки (1011 балл1022 балла1033 балла1044 балла10 баллов)
	Рисунок (1511 балл1522 балла1533 балла1544 балла15 баллов)
	Часовой механизм (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Парковка (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Обучаем Терминатора (3511 балл3522 балла3533 балла3544 балла35 баллов)


	Задачи первого этапа. Физика
	Первая попытка. Задачи 8–9 класса
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Первая попытка. Задачи 10–11 класса
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	 (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Вторая попытка. Задачи 8–9 класса
	Северный ветер 1 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Северный ветер 2 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Северный ветер 3 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Северный ветер 4 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Северный ветер 5 (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Вторая попытка. Задачи 10–11 класса
	Знайка на воздушном шаре (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Знайка на воздушном шаре. Продолжение 1 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Знайка на воздушном шаре. Продолжение 2 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка на вращающейся планете (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка на вращающейся планете. Продолжение задачи (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Третья попытка. Задачи 8–9 класса
	Незнайка на ракете (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка на ракете (Продолжение задачи 1) (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка и самовар (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка и самовар (Продолжение задачи 3) (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка и самовар (Продолжение задач 3 и 4) (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Третья попытка. Задачи 10–11 класса
	Незнайка улетает (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Незнайка улетает (Продолжение задачи 1) (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Бамперные машинки (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Бамперные машинки (Продолжение задачи 3) (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Бамперные машинки (Продолжение задачи 3 и 4) (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Четвертая попытка. Задачи 8–9 класса
	Ветроэлетростанция 1 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Ветроэлетростанция 2 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Ветроэлетростанция 3 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Электросамовар 1 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Электросамовар 2 (2011 балл2022 балла2033 балла2044 балла20 баллов)

	Четвертая попытка. Задачи 10–11 класса
	Воздушный шар с горячим воздухом (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Воздушный шар с горячим воздухом. Продолжение 1 (3011 балл3022 балла3033 балла3044 балла30 баллов)
	Воздушный шар с горячим воздухом. Продолжение 2 (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Путешественник и экзопланета (2011 балл2022 балла2033 балла2044 балла20 баллов)
	Путешественник и экзопланета. Продолжение задачи 4 (2011 балл2022 балла2033 балла2044 балла20 баллов)



	II Заключительный этап
	Индивидуальный предметный тур
	Физика. 8-9 класс
	Течения (4011 балл4022 балла4033 балла4044 балла40 баллов)
	Водохранилище (3011 балл3022 балла3033 балла3044 балла30 баллов)
	Ледоход (3011 балл3022 балла3033 балла3044 балла30 баллов)

	Физика. 10-11 класс
	Зонд (4011 балл4022 балла4033 балла4044 балла40 баллов)
	Гидравлика (3011 балл3022 балла3033 балла3044 балла30 баллов)
	Пожарный робот (3011 балл3022 балла3033 балла3044 балла30 баллов)

	Информатика. 8-11 класс
	Перепад глубины (10011 балл10022 балла10033 балла10044 балла100 баллов)
	Отладка шарика (10011 балл10022 балла10033 балла10044 балла100 баллов)
	Морской бой (10011 балл10022 балла10033 балла10044 балла100 баллов)



	III Критерии определения победителей и призеров 

